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Ldi nha xuit ban

Gido trinh héa hoc hitu co dugc bién soan theo chuong trinh
hod hoc hitu co do Bé Gido duc va Pao tao ban hanh cho nhom
nganh IlI va cde nhém nganh ¢é licn quan.

Sdch gém 5 chuong: hai chuong déu (do GS. PTS. Trén
Quéc Son truong DHSP - DHQG Ha Néi viét) la dai cuong vé
hod hitu co va hidrocacbon: ba chuong con lai (do GS. TS. Dang
Nhu Tai truong DHEKHTN - DHQG Ha Néi viét) dé cdp dén cde
ddn xudt ciia hidrocacbon vd hop chét di vong.

L

Mac du chuong trink héa hoc hitu cd nhém nganh III rét
han ché vé thoi luong (téng s6'8 don vi hoc trinh ké cd phdn bai
tap), gido trinh nay duwoc bién soan theo tinh thén néng cao vé
madt co so lf thuyét vg phiuong phdp nghién citu, nhim phdt trién
tv duy cua sinh vién va van dung toét nhitng hiéu biét ma sinh
vién dd dugc hoc trong chuong trinh héa hoc dai cuong va ddt
nén méng hod hitu co cho viée hoc hod sinh hoc sau nay. Nhitng
phén md réng thém dugc in bang chit nhd dé tham khdo. Sau
moéi bai cia tung chuong déu cé mot s6 bai tdp; t& hop tét cd
nhung bai tdp nay sé phdn dnh nhitng yéu cdu co bdn ciq
chuong trinh héa hoc hitu cg.

Gido trinh nay duge dung lam tai lidu hoc tap cho sinh vién;

ngodl ra cé thé ding lam tai liéu tham khdo cho gido vién phé

thong trung hoc va hoc sink cde [0p nang khiéu vé héa hoc.

Nha xudt ban rét mong nhén duge nhiing y kiéh déng gop
vé ndi dung va hink thite ciia cudn séeh nay.

Nha xudt bin DHQG Ha N
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| . Chuong 1
DAI CUGNG VE HOA HOC HUU CO

1.1 MO DAU
1.1.1 Hgp chit hitu c¢o va héa hoc hitu co

1. Khai niém vé hgp.chat hitu c¢o va héa hoc hitu co

Cacbon la mot nguyén to héa hoc rat diac biét: cac nguyén.
ti cacbon c¢6 thé két hgp véi nhau va véi nguyén tl cia nguyen
t6 khac tao nén khoang mudi triéu hdp chit khac nhau, iy la
nhufng hgp chat cta cacbon. Tmng khi d6, cac nguyén t8 héa hoc

can lai trong bang hé théng tudn hoan chi ¢é thé tao nén chimg
gan mot tridu hgp chat khéng chita cacbon. |

Nhiing hop chét cia cacbon (triz CO, 002 , cdec muébt
cacbonat...) duge goi la hop chét hitu co.

Nganh héa hoc chuyén nghién citu cdc hop chét hitu co, tlic
1a cac hop chat cua cacbon, duge goi la Kéa hoc hitu co.

2. Lugc s& phat trién cta hoéa hoc hitu co

Loai ngudi bist diéu ché va sit dung cac san phdm hitu cd 3 dang khéng
tinh khiét hodac hon hgp da tit rat lau (dudng mia, gidm, phdm nhudm, tinh
dau,v.v...), song mai t&i gitta the ki XVIII mdi tach duge tit thye vat va dong
vat mdt s$6 chat h@lu c¢o tuong doi tinh khiét (axit xitric, axit tactric,
ure,v.v...).

Béu thé ki XIX hoéa hoc hitu co tach ra tit hoa hfjc néi chung, 'irﬁ_trﬁi
thanh mét nganh khoa hoc ddc lap. Ngudi ta goi 12 hdéa hoc hitu co
(Beczelinyt, 1806) vi hoi d6 chi biét cé cac chdt hitu co thién nhién, ton tai



trong co thé dong vat va thue vat. Vi thé, thdi bay gid da xuit hién mot quan
mém duy tdm goi la “thuyét lye s6ng”, theo d6 cac chat hitu cd chi ¢6 thé sinh
ra trong ¢d thé sdng nhd ¢6 mat Iye huyén bi nao d6. Quan nigm nay chi tén
ral duge val chuc nam, va da bj bac bd bdi cac céng trinh tdng hgp hang loat
hgp chat hitu cd xudt phat tit cac chat hitu ¢d khac hofc tit cac chat v co,
nhu téng hgp axit oxalic (1824), ure (1828), chat béo (1854),v.v...Cang véi
nhimg thanh tyu vé tdng hgp hitu cg, tix gita thé ki XIX d& hinh thanh

thuyét cau tao héa hoc (1861) va quan niém dau tién vé héa hoc 1ap thé
(1874).

Budc sang thé ki XX, trong héa hoc hitu co dia hinh thanh thuyét
electron v& cdu truc phan t va khdi ddu thdi ki phat trién manh mé cdng
nghigép hitu c¢o (nhién ligu, duge pham, pham nhudm, polime,v.v...).

Sau dai chién thé giéi 1an thd hai, cung véi sy phat trién via bdo ctia héa
hoc lap l;he cua thuyét electron vé cau tric phan td va ¢o ché phan tng, 1a sul
thAm nhéap cua toan hoc, ¢o hoc, vat I hoc....vio héa hoc hitu ¢o va sy tham
nhap sdu rong cua héa hoc hitu ¢d vao cac nganh sinh hoe, v duge, nong
nghiép,v.v...va déc biét 1a sy phat trién cac phuong phap vat 1 nghién ciu
chat hitu co cung cac phép phan tich va téng hgp hitu ¢g hién dai.

Hién nay héa hoc hitu e, dang & thoi ki phat trién manh mé
nhat va cé val tro rat quan trong trong moi nganh kinh té& qudc
dan. Cac chit hitu co c6 mat khap noi, ngoai co thé séng ta gap
chat hitu ¢o trong thuc pham, dudgc pham, phiam nhudm, chit
déo, td sdi, cao su, mi pham, bdt giﬁt chat phong trix dich hai,
chat kich thich tdng trudng, thude nd, nhién lidu,v.v.. Trong thé
gid1 quanh ta, ddu didu ciing ¢6 béng dang hgp chit hitu co.

Nhd c¢6 héa hoc hitu co ngusi ta méi hiu dude sau sic cac
ch&t tao nén co thé séng va ban chat cac qua trinh didn ra trong
cd thé sdng. Vi vay héa hoc hitu co 1a ¢¢ s6 ctia cdc nganh trung
gian nhu hoa sinh hoc, hoa duge hoc, v.v...Hoa hoc hitu cg
khéng con la mét mén hoc md ta thuan tuy nhu truéc day, ma

ti ldu 43 tro thanh mot mon hoc ¢é suy luin, vira H thuyét vira
thuc nghiém.



3. Phan loai hdp chat hitu co

Cé thé phan loai cac hop chat hu'u cd theo hai cach chinh
sau day: -

a) Phan loai thanh hidrocacbon va din xuit cua

hidrocacbon

Hidrocacbon .lé'nhﬁng hop chit hitu c¢o dude ciu tao chi béi
hai nguyén t6 C va H.

Cdc dan xudt ciia hidrocacbon chia trong phan t& khoéng
nhitng C va H, ma ca nhitng nguyén t6 khic nhu N, O, 8.
v.v...Dé 1a nhitng hgp chdt ¢é nhém chiic.

Nhém chize 13 nhém nguyén ti (hodc nguyén ti) quyét
dinh tinh chat héa hoc dic trung cia cd diy hdp chat cb cling
mot loal nhém chiic trong phén t (goi 1a chize héa hoc). Thi du
~OH 14 nhém chitc ancol, ~COOH 14 nhém chiic axit, —qf\THE 1a
nhom chiic amin.

Khi phén ti chi ¢6 mét nhém chiic duy nhat ta ¢b hop chdt
don chie (thi du: CH;CH,OH, CH,COOH...). N&u ¢6 hai hay
nhiéu nhém chic ddng nhit trong phan t&, ta ¢ hop chét da
chite (thi du: HOCHQCHOHCHQOH HOOC-CH,-COOH,...).
Trong trUcing hop ¢ hai hay nhidt nhém chitc khac nhau trong

‘phan ta, ta cé hop chdt tap chie (thi du H:;NCH2000H
HOCH:;CHOHCH‘O J.

b) Phan loai theo mach cacbon

" . - - . ~y -, . Cn ] ~ " ’?
Hidrocacbhoii va dan xudt ciia hidrocacbon déu cé thé dugc
phan loai theéo mach cacbon (mmach hé va mach véng, mach no



va mach khéng no,...).

Cac hdp chat hitu co

Hop chat khéng vong Hdp chat vong
(hay hdp chat mach hd) (hay hdp ch&t mach véng)

N /N

Hgp chélt no . Hop chét khﬁn% No  Hogp chit dong vong Hop chat di vong
(mach cacbon chi  (mach cacbon ¢6 (trong véng chicé C) (ngoai C, trong vong

co lién két dﬂl’l) lién két bﬁl) \\ con o nguyén tﬁ khac
' / nhu O,N,S8..)
. ¥
Vong no
. ) Y | ‘ ¥
Yong khéng no I v  DBivongno
Véng them ¢ D1 vdng khéng no

Di vong thom

4. Nguéon hdp chit hitu co

a) Trong thién nhién ¢6 nhi€u ngudn hgp chit hitu cd rat
phong phii. D6 1a: dau md va cac khi thién nhién. (chia chii y&u
14 cac hidrocacbon), than da (cung cidp nhua than d&a chia
hidrocachbon thcil_n, phenol, v.v...), cac sdn pham déng-thuc vat
(cung cdp gluxit, lipit, protein, tecpen, ancaloit va rat nhiéu san
pham khac)...

b) Trong phong thi nghiém va trong cong nghiép ngudi ta
cé thé tong hop hang triéu hop chit hitu co khac nhau, xuit
phat ti cac chat hitu ¢ va vb cd, trong dé cé nhifu sin pham



cong nghiép duge san xuft trén cd sd cac ngudn nguyén lidu
thién nhién néu & trén.

1.1.2 Phuong phap tach biét va tinh ché chit hitu ¢g

Hau hét cac hoa chit cé trong thién nhién hay méi diéu ché
trong phong thi nghiém. déu § trang thai hén hgp véi thanh
phan khac nhau. D& khdo sat ciu tric va tinh chat caa mét
ch&'t hitu co bang thuc nghiém va dé su dung trong thuc tién
ngudi ta thudng phai tach ch&t d6 ra khdi hdn hop, nhim tinh
ché né thanh mét chd? tinkh khiét hay la chét nguyén chdt.

1. Cac phu’dng phap théng thudng
a) Chiét

Nguci ta ding moét dung méi Lthi'ch 'hop (ete, benzen,
nudc,...) ¢6 kha ning hoa tan t8t chat hitu cd cin tach tit mot
hén hop 10ng hodc rén véi cac chit khac sang dung dich trong
dung méi d6. Sau khi duéi dung méi ra khéi dung dich sé thu
dude chat can tach.

Thi du: khi diéu ché anilin bén’g_phu&.n_g: phap khi Iiitrobenzen
c6 mot ph'ﬁ':n nhe anilin tan trong nudc; d¢ tach anilin d6 ra khéi nudéc,
ngudi ta lac ki dung dich véi ete, aniliii d3 tan trong ete hon trong
nudc sé chuyén sang dung dich ete. Tach dung dich ete ra va chung
dudi ete di s& thu dude anilin. |

- Hihén.‘u@y-,; ¢6 nhilng dung cu cho phép chiét lién tuc.
b) K€t tinh =~ -

P T

Phuong phap nay. dua vio sit khéc nhga vé. dd tan cliia cac



hat (chi yéu 1a cac chat rin) trong mét dung moéi thich hgp,

va
st khac nhaun vé 45 tan cia mdt chit trong mot dung méi &
nhiét d6 khac nhau.

Nguoi ta hoa tan mdt hdén hop rén trong mét dung mdi thich htjp bing
cach dun néng va lac, sau dé loc néng dé loat bd tap chat khong tan rdi lam
lanh. Khi 8y ch4t it tan hon s8 tach ra truée & dang tinh thé sach va dugc 1dy

ra bang cach loc. Thi du axit benzoic CeHsCOOH 12 mét chat ran tan nhidu

trong nude néng va rat it tan trong nudc ngudi. Dé tinh ché ngum ta dun axit
nay trong nudc dé duqc: dung dich bao hoa néng; dem loc néng néu can, réi dé
ngudi cac tinh thé axit tinh khiét hon sé tach ra.

c) Chung cit

Phuong phap nay dya trén sy khac nhau vé nhiét d6 s6i ciia’
cac chat khac nhau 6 mét ap suit nhat dinh. Ngudi ta dung
nhiét (dun néng) dé clillyéll hon hgp chit 1dng sang pha hoi va
thu chat long 6 khoang nhiét dé thich hgp bing cach cho hoi
ngung tu. Ba kiu chung cat thong dung la: |

_ Chung ¢4t thudng

Khi tach mét chat 16ng c6 nhiét @6 s khoéng cao ra khdi cac chat khac
¢6 nhiét df s6t khac xa ta ¢6 thé chung cat bang cach don gian nhat goi la
chung cat thudng. Thi dy: dun s6i nudc sinh hoat trong binh, nudc sé boc

thanh hoi, d&n hoi nude qua bd phan Iam lanh dé hoi nude ngung dnng thanh
mi’-::ic tlnh khlet hdn cdn’lai trong bmh la cac chdt khé bay hoi..

— Chung cat phan doan

Phuong phap nay dang dé tach hén hgp 1ong gdm cac chat ¢6 nhiét d6
s01 cach nhau khéng nhi€u lam, nhd mdt dung cu goi 1a ¢t cét phén doan
gan lién hodc 1dp thém vao binh cat. Chat nao ¢6 nhist d6 sbi thap hon s& bay
hoi trude rdi ngung tu va duge 14y riéng ra, ti€p theo dén chat nao ¢d nhigt do
s01 cao hon. Thi dy: dun hén hgp gém benzen va toluen trong binh ¢6 lép cOt
cdt phan doan, benzen sé bay hoi va thoat ra trude, sau dé dé'n toluen.

10



D61 véi nhitng chat ¢6 nhiét d s01 cao va dé phan huy & nhiét dd sbi cua
no, NgUoi ta chung ¢t dud ar sudt thdp dé ha nhist d6 s61 va tranh sy phan
huy.

- Chung cat bang cach cho 16i cudn theo hoi nuée

C6 nhiing chat hu cd s6i § nhiét do séi rat cao va rat it tan trong nude,
song c6 thé duge chimg ¢ar ¢ dang hén hgp v8i hot nude & nhiét dd sbi cia
nuae, |

Céach tién hanh: cho mdt dong hoi nude nong di vao hon hgp cée chat cdn
tach ra, hoi nude s& lam cho mét vai thanh phan etia hén h¢p bay hdi theo hoi
iude. Thi dy chung eat anilin, tinh dau thue vat, v.v...

2. Phuong phap sic ki

Nguyén tac: H8n hgp cac chat can tach v dung méi duge dung lam pha
ddng 6 thé 1ong hoac khi. Pha déng thudng xuyén tiép xuc véi pha tinh 13 mot

-

chat ran c6 dién tich b8 mat rat Idn, hodc mft chat 1dng trang lén bé mat
chat ran, khién cho cac thanh phan ciia hin hgp ¢6 tdc dd chuyén dich Khéc
nhau sé tach ra khdi nhau. |

Phan loai: Ta phan biét haj loai chinh 1a sic ki hap phy va séc ki phan .
bo.

- Sdc ki hdap phu dua theo sy khac nhau vé hé s8 hap phuy cta. cic
chét. Pha tinh 14 méot chat rén, pha ding 14 chat ¥ng hodic chat khi. Séce ki
hap phy ¢6 the 6 cac dang: sée ki eot, sic ki 16p mong, sac ki khi.

- Sdc ki phéan b6’ pha tinh la chit long, pha dong 1a chat long hoac
chat khi. Sac ki phan bo ¢ thé 1a sac ki cOt, sic ki 16p mdng, sic ki giay, sac
ki khi.

Sdc ki cot thudng gép 13 loai ma pha tinh 1a mdt chat rin nhu alumin
(Aly03), silicagel (510,. nH,0) duge dat trong mét éng thing ding (¢ot): pha
déng 1a dung dich chita hdn hop can tach trong dung méi thich hop.

Sdc ki gidy: thudng pha tinh 1& nude dinh vj trén gidy.

Sdc ki lop mong. pha tinh I 16p moéng chat hap phy nhu silicagel trang
trén mat ban thuy tinh hodc ban nhém; pha dong la dung djch chia hén hop

11



cAn tach duge dwa vao bang cach nhung hoac nho glm, chat 1ong di chuyén
1nho tac dung mao dan.

Séc ki khi: pha dr:-ng 14 mot chat khi, ¢dn pha tinh ¢6 thé 13 chit ran
hodc chal. long. -

1.1.3 Phan tich nguyén t& va thiét lap céng thitc phan ti
1. Phan tich dinh tinh nguyén t& |

Phan tich dinh tinh nguyén t6 nham xac dinh cac loai
nguyén t& ¢6 mat trong hop chit hitu cd. Nguyén téc chung 1a
chuyén cac nguyén té trong hop chat can khao sat thanh Cac
ch&t v6 c¢o don gidn rdi nhan ra cic san pham nay dya vao
nhing tinh chat dac trung cuaa ching.

a) Xac dinh cacbon va hidro

Dun néng chat hitu co véi CuO (chat oxi hod) & chuyén
cacbon thanh CO, va hidro thanh H,O rdi nhan ra CO, bang
midec voi trong (tao thanh két tha trang CaCQO,) va nhan ra
H,O biang CuSO, khan (bst CuSO, mau trang chuyén thanh
CuS0,.5H,0 mau xanh). |

[C]  + 2Cu0 = (COg+ 2Cu
(hop chit hitu ¢o) | |
21 H] + CuO - = H,O0+ Cu
(hgp chat hitu co)
CO» + Ca(OH)» = (CalC0j l+ H-0O
oH.0O + €CuSO, — CuS0,4.5H-.0

12



b) Xac dinh nito

Dun nong hgp chat hitu. co véi Na sé sinh. ra N aCN. D&
“1han ra ion CN' ' (chita nitg) ta cho thém Fe}+ va Fe®' réi axit

hoa nhe, néu c6 CN’ s& sinh ra két tiia mau xanh dam rat dac
trung cua Fe J[Fe(CN), 1L | |

'Na + [Cl+[N] — = NaCN.

(hgp chat hitu co)
Fe*" +6CN®O - = [Fe(CN)gl*
4Fe”! + 3[Fe(CN)g}' =~ Fey[Fe(CNgl3 |
c) Xac dinh halogen

| Dot mét bang gidy loc tam chat hIIu ¢ chia halogen va
ancol etylic (nhién lidu) sé sinh ra hidro halogenua. Ta nhan ra

hidro halogenua. bing dung dich AgNO 3 (sinh ra két tha AgHal)

sau dé xac nhan AgHal bang dung dich amoniac (hoa tan két
tua):

Hal =~ +  [H = — s HHal
(hgp chat hitu co) (hop chat hitu co

hoéc ancol....)

N L 1.

HHal .. AgNOa -' :AgHal ¢+ HN03

AgHa.l x 3NH;+H;9 ———-- r[Ag(Ni-J.alqlaH + NH4Ha1

.

ciey ~
o . "

. -l'rn. 0 e ,'-. B . H| T t
L pood s e By B LT
‘_J 'Mr - e A ‘l.. __.‘ A e e oa \_}. Lol -\..;_..L - - .}'rr - LN

ey
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2. Phan tich dinh litong nguyén to

Phian tich dinh higng nham xac dinh thanh phan % vé khéi
lugng cua cac nguyén t8 trong hdp chat hitu co. Nguyén tac
chung la chuyén hoan toan cac nguyén t6 trong mét ludng can
nhat dinh cia chat hitu co thanh cac chit vé s don gian, sau dé

xac dinh khéi luong (hoac thé tich d6i véi chat khi) cua cac san
pham dé, rdi tinh thanh-phan % cac nguyén té.

a) Pinh Ivgng cacbon va hidro

Nung néng mét lugng cin chinh xac ¢ mg hop chfi_’t htiu co
v6l CuO (lay du) trong dong khi oxi. Khi CO, va hei nudc sinh
ra dugc hap thu hoan toan va riéng ré bdi nhiing binh chita cac
chat hap thu thich hgp dudc cAn trude va sau khi thi nghiém
[thi du ding Mg(ClOy, hodc H,S0, dd.. .dé hap thu H,0, dung
NaOH .8 11ap thu CO,). Gia s trong thi nghiém sinh ra m
mg CO, va m’ mg H,0, ta tinh:

1211100; | 21 ﬁgo
He =Ty - e =g
12m, 100 2my; ;100
0 = — 0% H =
AC 44a | ok 18a

b) Dinh lIvgng nito

Dun néng mot lugng cdn chinh xac ¢ mg hdp chit hitu ¢
véi CuO (ay du) trong dong khi CO, @& chuyén hét nitg trong
hgp chat thanh khi nits va dan vao “ nits k&€ ” (dung cu thu do
khi mito) chita dung dich KOH dd (d¢€ hap thu CO, va H,0). Gia
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si thu duge V ml khi nitg, do & 11h1et &6 t, ap sudt khi quyen )73
ap suat hoi nude bao hoa f, ta tinh dut:ic

| 28 Vp f 1L
N, = 00400 V760 X

m n, 100

a

%N =

c) Dinh lugng halogen

Sau khi phdn huy mau chat hitu ¢o ching han bing oxi hay

axit nitric béc khdéi, cac halogen dudc chuyén thanh AgHal dé8
dinh lugng.

d) Pinh lwgng oxi

Thong thu‘dng ham lugng oxi trong mot hop chat huu co
dudc xac dinh gian ti€p bing cach 1ay 100% tri di téng s6 % cua
cac nguyén t6 khac cé trong hgp chét. Tuy vay, khi cAn thiét
cling c6 thé xac dinh tryc ti€p bang cach chuyén oxi trong mau
chét thanh CO rdi dinh lugng CO dita theo phan tng:

- 000"‘1}05 —> 5002 + 12 :
3. Xac dinh phan t khéi | .

a) Cac phuong phap théng thuing

- D61 véi cac chdt khi hosc chdt long dé bay hoi, ta c6 thé
xac dinh ti khéi hoi d clia ch&t d6 so véi mét khi don gidn ndo d6
(thi du hidro, ox1, khéng khi...) rdi tinh M theo biéu thiic:

15



g ml.(g) chajl hiu rid;..__ M (g) . M=L29d'
m' (g) khong khi =~ 29 (g) - T

m va m’ lan lugt 1a khiﬂ lugng clia cling mét thé tich khi hoéc
hoi (V) chat hitu co va khéng khi trong didu kién nhu nhau: khéi
lugng cua 11t khong khi 6 dktc 12 1,293 gam.

Tuong tu nhu vay ta c6 cac biéﬁ thic:

d = - M=2d va
Ml-l-g - o

g _a

M, T M =32d

~ D81 v8i chdt rdan hoic chdt long khéng bay hoi ngudi ta cb
thé do d6 gidun nhiét d6 dong dic At (phép nghiém lanh) hodc d¢
ting nhiét 46 s6i At (phép nghiém s6i) ctia dung dich (chita m

gam chat héiu co trong p gam dung méi) so v6i dung mobi 11guye11
ehat ré1 tinh M theo bidu thlIc: |

mlOOO
p.At

‘M=K

K 14 hing s6 nghiém lanh' (trong phép nghidm lanh) ho#c hing
s6 nghiém s6i (trong phép nghiém 501) K C].’ll phu thunc vao ban
chit cua dung mnodi.

Phép nghiém lanh dude ding réng rai hon phép nghidm sO1.

b) Phuong phap phé khdi lugng (khdi phéd)
Khi cho cac!phan s hﬁuuddr qﬁ}a may khéi 'ph.ﬁ'r,'_ chiing bj pha 'va f_hﬁnh

Tt

'''''
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timg manh (thudng la cac ion duong) do bj va dap manh béi mit dong
electron vdi toc dd 16n. Chi rat it phan ti di qua duge mot cach nguyén ven.
Trén khoéi phéd 46 ciia mét chat ¢6 rat nhidu pic éng véi cac manh khic nhau,
v6i khéi lugng mol khac nhau vA ham ludng khae nhau (thé hién & vi trf va
cuong d cua pic). Pic ting véi khoi lugng mol cao nhat (cudng db thuéng rat
thap) cho biét khéi lugng mol ciia chat hitu co dugc khao sat. Thi dy khéi phd
cua axeton (ki hiéu X) ¢é dang nhu sau: |

>

| cuong do
tuong déi

[ |

0 10 20 30 40 50 60 70

T »
khoi lugng tuong déi

Hinh 1.1 Phé khéi luong cta axeton.

Tiéu phan 16n nhat twong tng vai mét phan tit nguyén ven chi bdt di

mot electron 1a X ¢6 khéi lugng mol 12 58 gam. Ta suy ra M = 58.

4. Thiét lap coéng thic phan t&

Sau khi da phan tich nguyén t8 va xac dinh phan tit khét
cua hgp chit hitu ¢d ta ¢6 thé thidt lap céng thiic phan ti ctia nd
theo mdt trong ba cach phd bién sau day:

a) Lap céng thic don gidn nhét rdi d&n cong thitc phan
ta

Gia st ¢6 hdp chit chi chita C. H va O. Khi d6t chay o gam
ch&t nay sinh ra Mo, VA My . Theo cac bié tinh di néu

G trén ta tinh dudc me, my va mo i@t &iﬁm&@ﬁgh duac %C,
PHONG DOV -




%H va %0) Dem chia cac ﬁar Iu'dng nay cho khm hIcing mol
_nguyen ti mdng ng, rcu clua cho udc s8 chung Tén. nhat ta sé

dudge ti 18 vé s8 lugng. nguyen, tl clia cAc nguyén to. trong phan

ta,-do &6 lap duge cong thic don gian nhat. T cong thu-: nay va
phan ti khéi ta d& dang tim ra cong thuc phall tu:

Thi du: Dot chay hoan toan 0,090 gam hdp chit chita C, H.
O cho 0,130 gam CO, va 0.054 gam H,0. Ti khéi hoi cha chat
nay so véi hidro bang 30. Hay thiét lap ¢éng thitc phan tit.

Giai: me=12.0,130: 44 = 0,036 (g)
my; = 2.0,054 : 18 0 006 (g)

mo 0.080 - (0. 036 +0,006) = 0 048 (g)

Tilé vé s6 nguyén tu trong phan tu:

| . 6 0.0 0.048 |
C:H:O:0’0J6: ’06:0’0‘4 =1:2:1
o 12 1 16 -

Céng thic don gian nhat la CH_;O - o
M 30 60 _ | (CH?O)H_ 60 _} n— 9 :

-Vay cdcébng thite pllan tu (CH 50), hay Ia C;H 404,

b) Dwa vao khoi lugng cac san pham dot chay va M ma
khong qua cong thitc don gian nhat |

Dat cdng thitc ciia hop chat la C,H,0,. Theo so do:

O] .y

........
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. 44x Oy M
L CO . = - — .
Moy, My, A

Taoddétacd: x= —  v3 V=
44a )

z dugc suy ra tir x. y va M.

Ap dung phuong phap giai nay vao thi du trén ta ciing tim
dugec x =2,y = 4, z = 2 va cdng thic phan t C,H,0,.

¢) Dwa vao thanh phan % cic nguyén té va M, khong qua
cong thae don gian nhat

Thanh phan % cac nguvén t& (tinh duge theo cac biéu thiic
da hoc) t11é véi khéi lugng mbi nguyén té trong phén ta. Ta cé:

12x 'y 16z 12x+y+16z M

.

% %H %0 100 100
o - M.%C M.%H M.%0
Suy ra: X = . y= . Z=
12x100 100 16}(100

Ap dung phuong phap giai nay vao thi du & trén ta cling tim
ra cong thiec phan tit C,H,0.,.

A k
.

[ -

. ﬂ .r . o= .- - l'.-. I
Baitap:- - . - . .
- S Lo . : B

1.1 a) Hay néu dinh nghia: chat hit cd, hod hoc hlIu ¢d, hldruudc‘cbnn
goc hidrocachon, goc ty do, dan sudteda hiﬁmcacb‘on ' '

cort B Eho edgledng: Lhﬁu hba loe san_day: CHgCl, §4);:COCKAB); €aly, (C);-
chin s Cgllgh (D) BoHg (B3 CH3C00H (F);"CHg'CHEH3 (G); ColigOH (&);



CHaCHy' (1: HOCHyCHyNHy (K). Hay chi t6: hgp ‘chdt him co,
hidrocacbon, nhém chide.

1.2 a) Nguyén tiac chung c¢lia phép phan tich héa hoc cac nguyén td trong hop
chat hiiu ¢d 1a gi? Minh hoa bang 2 thi du cy thé.
b) Adrenalin 1a mét hu’mun. Tron déu 18,3mg adrenalin vdi bt CuO (lﬁyx
du) rdi nung néng thi duge 1,27m) khi nitg (do 3 27°C va 760mmHg).
Né’u d6t chay hu&n' toan cang luqng adrenalin nhu vy trong oxi thi thu
dutge 39,6mg COq va 11,7mg H,0. Tinh thanh phan % céc nguyén ta.
1.3 a) €6 mot chat hitu ¢g khong tinh khiét 1ay tU nguén thién nhién. Hay
rlél.__lrcéc budc thLICI_..llghiém va t.i'I}h toan dé thiét lap coéng thac phan
 cua hop chat dé. | o
b")} Phan tich dinh lugng 10,5mg hop chat A (chi' chia C,H,O):thu du(;lc
- 30,8mg CO, va 4,5mg HoO. Hoa tan 1,03 gam A trong 50 gam benzen
rdi xa¢ dinh nhigt do sbi cla dung dich thi th&y t, = 80,356°C, trong khi
benzen nguyén chat ¢6 t, = BO,IDC* Xac dinh c¢éng thidc phan tu cua A,
biét hang s& nghiém s6i trong trudng hep nay la 2,61.

1.4 Néu nguyén tic cia mat vai phuong phap tinh ché hgp chat hitu co;
a) Chat ran;

b) Chét 16ng.

1.2 CAU TRUC PHAN TU HGP CHAT HUU CO
1.2.1 Cau tric electron. Lién két cdng hoa tri va lién két

yéu -
1. Lién két o va lién két «

- Lién k&t héa hoc quan trong va phd bién nhat trong hgp
chat hitu co 1a lién két céng hod tri. Lién k&t nay dudc hinh
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thanh bing su xen phu cdc obitan nguyén tiz (AO) tao nén obitan
phdn t (MO) chung cho ca hai nguyén tit tham gia lién két. C6
hai kiéu xen phui chinh:

a) Xen phu truc

MO c¢6 truc ddi xting trung véi truc néi hai hat nhan nguyén
tu lign két:

' Hinh 1.2 Obitan o

D6 1a nhitng MO bén vitng, dudc goi 1a MO o. Lién két cong
hoa tri duge hinh thanh bang si;t xen phu truc nhu trén dude goi
la lién két o. Lién két o tuong d6i bén. Hai nguyén tit ndi véi
nhau chi bing lién k&t ¢ théi thi c6 kha nang quay quanh truc
lién k&t ma khéng lam mét sy xen pha (thi du H-H, H,C-CH,)
do dé ¢6 kha ning xuat hién vén dé cdu dang & hop chat hﬁu_cd
(xem 1.2.2). |

| b) Xen phu ben

Viung xen phu nam ci hal ben truc 1:101 hal hat nhan ‘nguyén
tit lién két nén MO tuong ddi kém bén. D6 1a MO =, vi lidn két
tuong ing la lién két'x.-So véilienikét o thi lién két x kém bén.

Hai nguyén ti n& véi nhau bing mét. Lién ket n (va mét lién két
o) khong. the quay, tu do gquanh tryuc néi hal hqt nhan dudc vi

nhu the 8€ vi pham sy xen phu cyc dai cua hal AO do do cd kha

113113 Xuit hlen dong phan ﬁmﬁ hac cj cac hcip chat co 1101 dﬂl
C=C. C=N (xem122) ~
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T v .. . C ek o
C e T T Hinh 1.3 Ob: -
o T inh 1.3 Obitan-nm . - T
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Y N -, ' T - '4"_'.'._ o - . -

2. Su lai hoa obitan va cac lién két don, déi, ba

O trang thai co ban nguyén tit cacbon c¢é cAu hinh electron:

1s*| 2¢°2p. 2p}

O trang thai lién kéf ning lugng cao. .mot- electron 2s
chuyén ché sang obitan con trong 2p,. do dé cacbon ¢é cau hinh
electron nhu saw:

‘1s*| 2s'2p 2p. 2p!

Khi ay c6 su to hop gitta obitan 2s véi mot s obitan 2p gol

la sw lat hod obitan. Cac obitan mdl hinh thanh dudc gm 13

obitan lal hod. C'ﬂebt}'n ¢6 ba kidu lai hoa:

a) Lai hod sp’ hay 12 lai hod tiz dién: Mét obitan 2s to
hop véi ba obitan 2p tao thanh bon obitan lai hoa sp® déng nhat
(hinh 1.4). Truc cia cac obitan lai hoa sp® tao nén nhitng géc

~109°28’ va hudng vé bon dinh cua mot hinh ti dlen déu ma
trong tam la hat nhan nguyén tu C ;
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Hinh 1.4 Su lai hod sp®.
R

Cac obitan . sp” s8 xen phu truc véi AQO cia cac nguyén tl
khac tao thanh nhiéng lién két . Thi du;

s, C& H/} o ‘:gH
/i (‘i\ H H s) {j\
H Y, H

Hmh 1.5 Cac obitan Jtrong phan tw CH4 va C2H6

"|. 7 -

b) Lm haa sp* hay la lm hoa tam giac: Mot obltan 2s t0

nhﬂp vdl hai obltaél 2p.tao thanh ba obitan lai hoa sp dong nhat,
\.-;’- . '- i .-} v AR RN N

cé truc nam tren lnot mat phﬁng tao nen nhlmg gac ~1‘70” va

' JD !-.i.,....l ;._.J...n T

Ludng vé ba dmh clia mﬁt tam ; glac (hznﬁ 1. 6‘) L

rﬁl

I.- -""'.ﬁ -
u ™ .r . ’ B A N T B L
v "' J' .-' .-—ul--t-’- J...-. o " 1-1 I:J.J'- _1 *ﬁr M L
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Hinh 1.6 Sulai hod sp‘?-.

- Cac obitan sp® s& xen phil truc véi obitan clia cic nguyén tu
khac tao thanh cac lién két o. Con lai mét obitan 2p chua lai
hoa c6 truc thing géc véi mat phang chita ba obitan sp® 56 dung
dé xen pht bén véi obitan 2p clha nguyén ti khactao thanh lién
két & (x. thidu é hinh 1.7).

() (o)

Hinh 1.7 Su hinh thanh lién két o (a) va lién két 7 (b) trong
| phén tw etilen.

- ¢) Lai hod sp hay la lai hod dudng thdng: Mt obitan 2s t8
hgp v6i mot-obitan 2p tao thanh hai obitan lai hoa Sp déng nhat c6
truc d61 xttg cing nidm trén mo6t dudng thﬁl;g (hinh 1.8):
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Hinh 1.8 Su lai hod sp.

Céc obitan sp s& xen phu truc véi obitan cia hai nguyén tu
khac tao thanh hai lién k&t o. Con lai hai obitan chua lai hoa 2p
¢ truc d6i ximg thing géc véi nhau va cling thing géc véi truc
d61 xiing chung ctia hai obitan lai hoa sp, sé dung d€ xen phu
bén véi obitan chua lal hoa cta nguyén ti khac tao nén nhing
lién két = (x. thi du o hinh 1.9).

130“

Hinh 1.9 Su hinh thanh lién két o (a) va lién két = (b) trong cdc
phan tw CH=CH (axetilen) va CHy,=C=CH, (anlen).

3. Lién k&t hidro

a) Lién két hidro dugc hinh thanh giita nhém X*«H”
phan cyc va nguyén ti Y mang cap electron tu do nhd tuong
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tac tinh dién véu (20-25kJ/mol):

L 5 8" s
X—= T s0eY T
—— —
Lién két Lién két
cong hoa tri  hidro
- phan cue. |

d dm X cfing nhu Y thlrdng 12 oxi. nite. flo. Lién k&t X-H cang

phan cye va kha ning nlmfcing electron cua Y cang lon thi 11en
két lndm cang bén vutng

b Ngudi ta phan biét hai loai lién két hidro:
Lién két hidro lién phén ti: D6 1 lién két gita X-H va Y

thudc vé hai phan ti riéng ré (gibng nhau hoic khic nhau). Thi
du:

0—H-0—H O—H--O—H

oy / /)
~ CuH; C£H5 | o | CGHE ._ CHj
ovH—O_
/4
- C—CH.:
._ CHy=C % ’

CO—H"" 0

Lién két hidro néi phén tir: D6 13 lién két gitta X=H va Y cla
mét phan ti. Thi du; SO
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c) Su ¢6 mat cua lién két hidro gdy anh hudng 46i khi rat

guan trong dén tinh chat cua hgp chat hitu co:

~ Lién két hidro lién phén tu lam tdng manh nhiét &E_‘i s01 va
nhiét ¢6 noéng chay so véi nhiing chat ¢6 phan ti khé tiutong
duong 111ﬁ‘k11611g ¢6 lién két hidro hodc chi ¢6 lién két hidro néi
phan tu. Thi du:

'.HC}P clllé’t'. . . | M'(g/moll) -.1.38(”0) t (”C.)
CH.CH,-OH- | . 46 78 ;
CH,-O-CH,” | 46 . | -24 f_-
CH,-SH _ 8 | 6 | _
p-NO,-C,H-OH | 18 | - 114
oNO;-ChH oH | W | - | 44

"= Sy hinh thanh hén ket 111&1"0 gifta chit tan va dung ol
lam téng manh d@:-tan'tmng dung méi d6. Nhém chitc ¢6 kha
ning tao lign ket hidro véi dung mdi-cang ting thi d6 tan cia
chit cang 16n. trai lai gc hidrocachon ¢ang 16n @5 tan ciia chat
cangnho Thidw - = . oo
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Hop chdt M (g/mol) | D6 tan (2/100g

| | H,0)
"CyoHx-OH 46 - 0
n-C,H,-OH | 74 7.4
n-CegH -OH | 102 0.6
CeH 204 (glucozo) 180 83,0
n-CeHy, 86 001
CH3;COOH - 80 @
HCOOCH, - 60 30

Chu y rang ngoal lién két hidro ra, giita cic phan ti hgp
chat hitu cd con ¢6 thé c6 cac luc lién két yéu khac nhu llic huat
ludng cyc gitta cac phan ti phén cye, lyc hiit Van de Van, v.v..

1.2.2 C&u trac khdng gian. Déng phan lap thé’ -

1. Khai niém vé ciu trac khéng gian va cac cong
th@c moé ta ciu trac khong gian

a) Ngay tit ndim 1874, Lci-Ben va Van-Hop 43 dé ra gid
thiét cho rang trong phan tit hop ch&t hitu co bén hoi tri cta
nguyén tit cacbon no hudng vé bén dinh ciia mot & dién, tdc la
trong khong gian ba chiéu, chit khéng nidm trén mét mit phéng
Gia thiét d6 da dudc xac nhan va giai thich nhd hoa higng tit va
cac thic nghiém li-héa hoc. Dé mé ta cau tric khong gian cua

phén ti trén mit phing giay ta cé thé dung cac cong thitc thich
hgp nhu phéi canh, Niumen, Fisg...

b) Trong céng thitc phéi canh phan tit dudc mo ta trong
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khong gian ba chiu: cac nét gach lién binh thudng ( — ) bidu
dién lién két cong hoa tri nim trén mait phing gidy; cac nét
gach gian doan (----- hodc - ) méd ta lidn két hudng vé phia
sau tg gidy, tdc 1a xa dan ngudi quan sat; trai lai cic nét gach
dam ( — hodc —e ) chi 16 nhiing lién két h_itfing vé phia
trude to gidy hay 14 tién t8i gAn ngudi quan sat. Thi du:

|
- atC
H"'/Cx' hodc H'/l \I-I
CH,
H\ H H\ ;H
--"C"_'"C;.#H hodc H '”“C_C\-
H/ \ / .
H H | H
CH,-CHs

Co mHt dang nita cua cdng thitc phéi canh thudng chi dung
cho cac phan ti c6 lién két C-C 1a trung tAm. Theo cich biéu
dién nay, phan t& dude quan sat ti C bén trai ndi gan nguoi
quan sat; nguyén ti C duge hinh dung & giao diém cta cac lién
két; con chinh lién két C-C dude md ta bang mdt dudng chéo tix
trai sang phai va xa dan ngudi quan sat. Thi du etan:

P(H
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('Tai mbi nguyén tit cacbon, H'd bén phaila gan ngusi quan
sat, H ¢ bén trai 1a xa, cén H 6 trén dudng thing ding 1a & gitta
cung vdl C).

c) Dé biéu dién bing céng thizc Niumen, phan ti duge
nhin theo doc truc lién k&t giita hai nguyén tit C trung tam;
dung mét vong tron dé biéu thi cac nguyén ti d6 dang <che
khuét nhau. Nguyén ti C thit nhit & gAn ngudi quan sat c6 ba
lién két gap nhau & tAm cla vong trdn va tao nén nhiing gbc
120°. Nguyén ti C thi hai bi che khuit nén ba lién ké&t xust
phat ti tAm cua vong tron chi 16 ra tit chu vi cta vong tron db.
Thi du etan:

d) Khilap cong thitc chiéu Fiso, ngudi ta dit phan ti saao
cho cac nguyen tu hodc nhém nguyén tit ndi véi C ma o ben phai
va bén trai nguol quan sat deu hudng ve phia ngum quan sat;
sau dé chiéu phan ti 1&n mat phang giay. Céng thiic méi thu
dugdc chinh La cdng thuic Fiso. Trong coéng thic nay, bén lién két
cua nguyén t C trung tdm duge md ta bang hai nét gach binh
thudng va thing goc val nhau (nguyén td C nam § giao di€ém)
dir rdng cac lién két biéu thi bing dusng nim ngang déu huéng
vé phia trudc to gidy (18 ra dude biéu thi bing —== ) con cac
lién k&t biéu thi bang dudng thing ding huéng vé phia sau tJ
g1ay (18 ra duge biéu thi bang 1 ). Thi dy CHs-CHOH-COOH:
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“COOH COOH ' COOH

chiéu viét lién
H"‘C"‘OH_‘_"‘H ~OH - == H— OH
CHJ; ; : CH& | . - CH;
C Ong thuc phoi canh o Cong th_ﬁc Fiso

2. Dong phan hinh hoc

- Dong phan hinh hoc 13 loai déng phéan khéng gian (hay
déng phan lap thé) gdy nén bdi su phin bd khac nhau cia cac
nguyén tu hoic nhém nguyén tit 3 hal bén mét bé phin “cing
nhac” nhu néi doi, vong no. v.v...Thi du:.

H H H  CH
\ / o\ / ’
- C==C = va C—C
/ N / \
CHy CH., - CHj - H
o {:I:H-Bllté.ll—g I-‘?‘CLHH—BHtBI]-?;.
H7/A\%H Hy/\\éﬂh
CH;} CHH CH:-} H

cis- v trans-1,2-Dimetylxiclopropan

Diéu kién cén va dzi dé xudt hién dong phin hinh hoc la:

— Phan tu? phal c6 hién ket d01 (nmt hay 11111eu hen két dol) hoac

‘.-i-

:nhac can trd cm quay tu dﬁ cua hal 11guye11 1;11 3 bn phan do
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- O mdi nguyén tit cacbon ctia lién k&t d6i va & it nhat hai

nguyén ti cacbon ctia vong no phai cé hai nguyén tit hodc nhém
nguyén ti khac nhau.

Né&u méi ngﬁ‘yén ti cacbou néi trén chi cé mot nhém thé
(xem hai thi dy néu & trén) ta d& dang ap dung danh phdp cis-
trans: hai nhém thé (thi du CH3) & ciing mét phia 14 ddng phan

cts, ngude lai khi ching 8 hai phfa khac nhau ta cé déng phan
trans.

Trong truong hgp méi nguyén tit cacbon néi trén cé haj
nhém thé. khé ap dung danh phap cis-trans, ta phai dung danh
phdp Z-E. Theo danh phap nay, trudc hét ta chon cho mdi
nguyén tu cacbon mét nguyén tit hay nhém nguyén i tuong d6i
hon cap, dua theo s¢ cao hon vé s6 thit ty Z cia nguyén t& (thi

du -CH; > -H:. -Br > -Cl; -OH > —NHE ..xem thém trang 35),
sau d6 xem xét vi tr{ khong gian clia hai nhém thé hon cip & hai
nguyén tu cacbon: né'u'clnfu:tg d cing mot phia ta ¢6 déng phan Z
(t tiéng Ditc Zusammen cé nghia la “cting”), trai lai néu chiing
6 khac phia nhau ta cé ddng phan E (chit cai diu cla Entgegen
¢6 nghia 1a “@61”). Thi du

H CH. |
\ S Cl\ /Br CeHs .
A C=C N=N\
/ \
CHj H Br I CeHs
(E)-Buten-2 (Z)-1,2-Dibrom-1-clo-  (E)-Azobenzen
vi -CI‘I;; > -H ~2-10tetilen

vi-Br>-Clva-I>-Br

Hai chat dng phan hinh hoc ca nhau ¢6 nhidu tinh chat
khac nhau, dua theo d6 ta c6 thé nhan dang déng phan. Théng
thudng dong phin trans bén hon dong phan cis, va ¢ nhiét d6
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nong chay cao hon nhung lai s6i 6 nhiét d6 thap hon. Thi du

trans /cis-buten-2 ¢6 t,.( 'C) 1a -106/-139 va ts( °CH)1a 0,9/3.7

3. Pong phan quang hoc

Cé nhiing chit hitu cd ¢6 khd ning lam quay mit phing
cua anh sang phin cyc mét géc o nao d6. D6 1a nhitng chét
quang hogt va tinh chat d6 dugce goi la tinh quang hoat.

Anh sdng phén cue 13 aAnh sang chi ¢6 dao dong trén- mdt mat phang
nhat dinh, 1o khace véi anh sang thiong ¢6 dao dong trén moi mat phing
thang goéc véi phuong truvén (x. sink 1.10).

A

e

Anh sing  Lang A,nh sang Dungdich Lang
thiong kinh phian e chit quang  kinh
| hoat

Hinh 1.10 Anh sdng phén cuc vé so dé phén cuc ké

Tinh quang hoat (ILH;FU xac dinh bang d4 quay cuc riéng (o] theo biu
thite:

o] =%

trong d6 a la géc quay do duge trén may (goi la ph&n*c;ﬁc k&) d61 vt dung dich
chat quang hoat ¢6 bé day dé anh sang phan cye di qua la [ dm chita a gam
chat quang hoat trong V ml dung djch. Phép do o duac thitc hién ¢ nhiét do ¢
vOl anh sang ¢6 bude séng A (thudng ngudi ta dung anh bang D cuaa dén hgi
natri ¢d 4 = 589.3nm). '

Digu kién xudt hién tinh quang hoat 13 phan tit c6 yéu t6
__khong trung vdt - anh (chirality). Khi cé yéu. to nay mot phén tut
___va anh gudng cua 110 khong the long kh1t vao nhau bang cac
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phép tinh tién va quay, tuong tu 11hu quan hé gma hai ban tay
cua mdt ngusi binh thudng. | X e

Yéu t6 khong trung vat-anh quan trong va pho bién nhat 1a
nguyén £ cacbon bat déi. ki hidu C . D6 1a nguyén ti cacbon néi

v6i bon nguyén ti hay nhém nguyén td khic nhau C abed (a =
b # ¢ =d). Thi dy: | L

| %r" (I:o'oH CH 0
H—C*—F _H——(lj#—oH ~ HO- cI:* H
| .

Cl  CH,  CH,OH

Khi trong phan tit ¢6 mét nguyén tu C, phén tu c6 thé ton
tai ¢ hai dang d6i xiing nhau qua mit phang guong va khong
thé lmlg chap vao nhau duge: mot dang lam quay mét phing
anh sang phan cuc sang bén phai mot gbc +a”, con dang kia lam
quay sang bén trai -«°, D612 hai chdt dér quang hay enantiome.
Hai chat d6i quang 13 trudng hop dién hinh cua doéng phan
‘quang hoc: ching ¢é cac tinh chat li-hoa théng thudng gidng
nhau, chi khac nhau 6 diu ctia [a] va hoat tinh sinh hoc. Thi du:

CHO! CHO
CH=0 - (I: " (\3 CH=0
% ! ! |Ii,.
HO——H = HOCH," '/ N_i 7 \"CH.OH=H—0H
| H'H OH
CH.OH HO ] CH:0H
(-)- Glixerandehit (+)~ Glixerandehit
{‘1]]2;,;) =-8,70° | [*11]25 =+§, 70°

Tap hgp hai chit d6i quang véi so mol nhu nhau dude goi 13
bién thé raxemic. Do sit b trit vé [a]. bién thé raxemic khoéng cé
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tinh quang hoat. Thi du:

o0%(H)- Ghxerandelut + 50%(-)- Glixerandehit = (+)- Ghixerandehit
[ =870 [f--sm00 [ -0

Dé phan biét hai chit d6i quang ta ¢6 thé dung cac dau (+)
va (-) nhu trén (dua theo dadu cia gbc quay o), hofic da cd thdi
diing cac ki hiéu d (xuit phat tit dextrum nghia 1a bén phai) va !
(xudt phat tir leevurn nghia la bén trai) va hién nay dimg rat
phd bién trong héa hoc ghuxit cac ki hidu D (am chi nhém OH &
nguyén t C cudl cung huéng vé bén phai trong céng thiic
phang & trén) va L (khi nhém OH @6 hudng vé bén trai). Ngoai
ra nguol ta rat hay dang cac ki hiéu R va S nhu s& néu dudi
day.

D& goi tén cdu hinh cha mét dong phan quang hoc theo hé
danh phap R,S trudc hét ngusi ta sf’ipl x8p bon nguyén tu hoic
nhém - nguyén ta ¢ C theo trinh tu giﬁm dan d6 hon cip
a>b>c>d du:a theo su glam sé thﬂ tu'Z cia nguyén tu tryc tiép
néi véi C (go1 1a nguyén tit & vong 1) nhu & dong phin hinh hoc.

Né&u nguyén tit 6 vong I giéng nhau (thi du cing 1a C) thi xét
dén s6 thit ty cia nguyén tu d VEJng I1. Thi du:

'*CHQ-BI' > -CH}-CI > —CH-}—OH > *G»H:}-CH_B _'-CH:;-H

Kln ay 11111111g nguyen bt 1nang ndi ddi hodc ndl ba duge coi
nhu tuong duong hai hoéc ba nguyén ti mang néi don. Thi du:

N — ~ .Y~ (C)
../C-'__Q tuong dumlg o -_*C.‘a.-.
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Vivay ta cé thi tu:

IPCE —C7- > —C7 > —CH,OH
CHOH > CHCH;; | H 24

- Sau.khi d3 so s.ﬁnhd@ hon cap thidy a > b > ¢ > d ta nhin
- phan-ta theo 'dgc'hudng'C*'- d. néu thay thit tea > & >c di theo
chiéu kim: déng hd ta néi'rang phan tit cé eéu hink R (tu Latin
Rectus nghia 1a “phai”), trai lai néu trinh tuy &6 nguge véi chidu
kim déng hé phan t& c¢6 cdu hink S (tit Latin Sinister nghia 13
“trai”). Thi du CH,OHCHOHCH=0 c¢6 -OH(a) > -CH=0(®) >
-CH,OH(c) > ~-H(a@) . i |

- | | (b)
(R)-Glixerandehir .:-*"Z-l"-—;ﬁC——H ﬁa}, la H 1N OH(q)
- HO (dd) (d)¥
-~ {a) \’ CHEOH
cH,0H. Pen=o
S T TN
($)-Glixerandehit &' ""—"('":I'I -inmC — H hay 1a HO*/T’;L H (d)
{:IJHQ / (d)_ (@) CH,OH
CHO (¢)
(h)

Chu ¥ rang trén c¢ong thae Fiss ma d d dudng ndm ngang thi trinh ty
a>b>c tréi chiéu kim déng hé méi 13 R, ¢én trinh ty theo chiéu kim déng hd
Ia) la S.
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S6 lugng dong phan quang hoc phu thudc vao sé nguyén tu
C trong phén ti. Néu ¢d n nguyén tit C khac nhau sé ¢6 2"
dong phan quang hoc.

4. Cau dang

Xét phan tit CH,-CH,, ta thay riang lién két C-C duge hinh
thanh do sy xen pha truc cac obitan sp®. do d6 méi nhém CH;cé
thé xoay xung quanh truc lién két d6 tao nén vé van dang hinh
hoc kliae nhau véi thé nang khae nhau. Nhiing dang khéng gian
do dude goi 1a nhiing ¢du dang cua etan, trong s6 dé ¢é hai cau
dang dic trung nhat: |

Mot 1a dang che khudt, dang nay rdt khéng bén vi cac
nguyén tU hidro thudc hai cachon khac nhau & rat gan nhau va
day nhau. |

Hai la dang xen ké, dang nay bén nhat vi cac nguyén tu
hidro 6 xa nhau.

H

PR

Dang che Lhuat
=T g
H 'H H

Dang xen ké
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SO cau dang xen ke (ben) va s ciu dang che khuit (khéng
ben) cua mét chat ¢ thé nhidu hon. Thi du, 11911 nhin phan tit *CH,;

—"CHE ~ CH._,_, —*CH,, doc theo truc lién két *C -°C ta'thay cé hai ciu
dang xen ké dién hinh va hai cdu dang che khuit (x 2 1 1) Cau
dang cua cac hdp chit vong no kha phuc tap (x. 2.1.1).

Bﬁi tap
1.5 Ban chit clia 1ién k&t eing hoa trj 14 gi? Hay trinh bay bang hinh vé theo

quan niém hi¢n dai sy hinh thanh cac lién k&t cong hod tri trong moi
phan ta san day:.

(1-['[:.;—(1“:;: (THEZ(H'IE; CHEC['L (Ti'IEZCI—l—CH:.CHE VA CGHG
1.8 a) Ban chat caa lién k&t hidro 14 gi? Néu thi dig minh hoa.

b) Trinh bay hﬁng.{:ﬁl'lg thic cau tao hén két hidro gifta cAc phan o

trong trucng hop: metanol; axit axetic; dung djch phenol trong etanol.
1.7 Trinh bay lién k&t hidro (néu ¢d) trong mdi chdt sau day:

CH.,~CHy-0H; HO-CHy-Cl1,-0H; CH3—-0-CH,-CH5-011;

CH.,0CH,~CHyOCHy; ortho—1'CgH ,OH: para-1"CgH OH:

I L,05 Hos: HoNCHY-CHL 01

1.8 2)Vidt ¢ong thie cdu 1rdce cae dong phan hinh hoe (néu cd) trong moi
trucng hop sau:

CHay-CIH=CH-CH, () CHaz~CH=CH-CH=CH-CH (1)
(CH3)C=CH-CH, (B) CH.,-CH=CH~COOH] (I
CH4~CH=CH-Cglig (O) 1, 1-Dimetylxtclohexan ()
CH,-C=C-Cyglls - (D) 1,2-Dimetylxiclohexan (H)

b) Khai quat hoa didu kién can va da dé xudt hién déng phan hinh hoc.

1.9 a) Nguyén tu cachon bat déi ximg 1 gi? Diéu kién xuit hién déng phan
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quatig hoc la gi? Néu thi dy minh hoa.

bh) Chal nao dudi day c¢6 thé ¢d ﬂ{mg phan quang hoc? 8§ hugng ddng
phan la bao nhwu?‘

CHLHBICH, Gy | CH5CHOHCOOH (E)
CH5CHBrCHLCH,  (B) HOOC-CHo-CH(NH,)COOH ()
CH4CHBr-CHBrCH;  (C) 'HOOC-CHOH-CHOH-COOH  (G)
CH3CHBr-CHBrCH,CH, (D) HOCHy~(CHOH),CH=0 (H)

1.10 Cau dang ia gi? Viét c¢ong thie cdu dang bén cua cac phan tu etan;
propan; butan; isopentan; 1,2-dicloetan.

1.3 KHAI NIEM VE MOT SO PHUGNG PHAP PHO KHAO
SAT CAU TRUC PHAN TU

Hoa hoc hitu ¢d hidn nay dang st dung ngay cang réng rai cac phuong
phap vat Ii dé phan tich va khao sat cau tric chat hitu ¢d. Nhitng phuong
phap nay ¢6 nhidn wa diém:

- C6 kha l’lﬂllg cung ¢Ap nhing théng tin phong phu va chinh xac vé cau
tric phan ti:

— C6 thé phan tich dinh tinh va ca dinh lugng l:‘r'r.:thrlgr nhiéu trucng hgp;
— Chi 181 lugng rat nhd chat mau va nhidu khi ¢dn thu hdi duge chat

-

mau;

— Cho k&1 qua rat mau le;

- {6 thé ghi’duge két qua nhd cac thiét bj ty dong hoa, v.v...

Ngoai nhitng phuong phéip xic dinh cac hing s§ vat 1i.théng
‘thucxng, nﬁ"ﬂ nhiét dd nong chay (), nhlet d6 sbi (ty), chiét suat (n),
do qua} cu:c (BL) momen hrﬁng cuc (1.1), : va nhitng phudng phap ma
thlet b; ch_ua duac phir::l b1en rqng 1‘&1 ﬁ ta nhu phﬁn tich tia X, khéi
pho : hgﬁdl ta hay S dung t8 hop Cac phlfdng phap pho electron pho' |
dao ddng va phd cong hudng tit hat ihdn, AR
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PR Y . - -~ H-} -, -
1.3.1 Khai niém vé quang phoé dién tir

Khi cho cac bie xa dién tit (cac tia hong ngoai, ti ngoai va kha
kién...) di qua chédt hitu ¢o & xay ra sy hap thu mot phin hay toan
phan cic tia dé, tuy theo nﬁng hugng biic xa va ciu trac hop chat haon
cd. Nang hiwong dude hap thu ¢6 the kich thich sy chuyén nang lugng
electron tit mic thap 1én miic cao (phd electron) va ciing c6 thé gay
nén sy dao dong (pho dao ddng) va su quay (pho quay) cua CcAc nguyeén
tu va nhém nguyén ti. Sau diy 1a mét s viing phd véi bude song 7
(nm) va sd séng v (cm'l) tuong ang:

voem! 102 Lo 10 10°
E I | I
[10ng ngoai Kha Tl ngoai
| | kién
X trung | £an gin Xa

/., OITY 800 400 200

’\_...Y o v LN v 7

Pho quay  Pho dao dong Phé electron

1.3.2 Phuong phap phé electron

~ Phd electron (tu ngoai va kha ki&n) ¢6 ngudn géc la su chuyén
muc ning lugng electron tir trang thai lién két 1én trang théi phan
lién két hay la trang thdi kich thich (trang thai nay duge ki hiéu bing
~dau * ghi ¢ géc trén cua ki hidu electron):

4()



Nang
ligng| 'y X ¥
H=T -1 c—*
i
T
O

Pho electron dude dic trung bing hai dai lugng chinh: vi tri cua
cuc dai hap thuy (7., .. nm) va cudng 46 hidp thu (¢): nhing dic trung
nay thuong duge thé hién trén mét dudng cong hap thu (x. hinh 1.11).

E A
. TE'.-T-C* :
Cl,CH=CH _‘ﬁ —CH,
L™ O
2
107 Ci l;;ﬁ:ﬂﬂ;
'
i >
200 250 300 A, M

Hinh 1.11 Duong cong hép thu ctia axeton va 3-pentenon-2.

Su kich thich céc electron o rit khé khan, doi hoéi ndng lugng cao
nén chi xuit hién cyc dai ¢ viung td ngoai xa vdi max TFAt Nho
(<200nm) vdi xac sudt rat thap (e rat nho). Trong khi d6 cac electron n
dé kich thich hon nhiéu nén thudng biéu hién & viing t& ngoai gin
(200-400nm) hoic vuang kha kién (400-750nm) Vil & rat 1én. Con cac
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chuyén mitc n—n tuy ¢é'4, . khéng nhd, song ¢ lai rat nho. Nhitng hé
litn hgp v6i nhidu néi doi déu c6 ., 16n va e cing 1én. Thi du
Fmax(Im)() cua mét s§.hidrocacbon khéng no: CH,=CH, 180nm

(10.000).CH.,=CHCH=CH,, 217nm(21.000): CHE-—-CHCHZCHCH=CHE
228nm(35.000).

1.3.3 Phuong phap pho hong ngoai

Viung hong ngoai duge khao sat bing cac may théng thuong cé s6

séng tit 500 cm” d&n 5000 cm™ .

Pho hong ngoai cia mot hop chat duge ghi mot cach tu ﬁ{jng duéi
dang mdt gian do, tai d6 c6 cac cuc dai hap thu (céc cuc dai) {ng véi
nhitng dao déng dic trung cia mot nhﬁm-nguyén t@ hay mot hén két
nhit dinh (x. iink 1.12).

C-H | | i

L L 1 ]
1

3200 3000 . 2800 1700 1500 1300 1100

4

Hinh 1.12 Phé héng ngoai ctia axeton CH 3COCH3.
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Sau day la gia tri dao déng dic trung cua mot s6 lién két:

C-H ankan 9960-2850cm ' | C=O and-xet.  1740-1700cm™
C-H anken 3050-3020 C=0 xetkhéng 1685-1665

no
C-H aren 3100-3000 'O-H ancol
C-H ankin ~3300 khong Lién k&t hidro  3650-3590
C=C ankin 2260-2220 ¢ ién két hidro  3590-3200 (19ng)
C=C anken 1680-1620 O-H axat 300023500 (xéng)
C=C aren 1600-1450

Can ¢ vao phé dd6 héng ngoai (do may tu déng ghi) d6i chidu véi
cac dao dong dic trung cua cic lién két, ta ¢6 thé nhan ra sy cé6 mit
cac lién két trong phan tu.

1.3.4 Phuong phap pho cOng huong t proton

Hat nhin cua nguyén tu 'H va mot s6 nguyén ti khac nhu HC,
“}F,...cé' momen ti. Néu dit proton ching han trong tit truong khong
d6i thi momen tif clia né c6 thé dinh hudng cing chifu hay ngudc
chiéu véi tir trudng. D6 14 vi spin hat nhan c¢é tinh chat lugng tit véi
cac sO lugng tu +1/*,;r va -1/.;,

De chuyén plOtOIl tuf tlang thal nang lugng thap 1én trang thai
nang ludng cao can cung cap cho proton ning lugng AE = vhH/2n,
trong do vy va h la nhiing hfmg s0, H 1a cudng dé tit truong.

Trong phuong phap phé céng huéng tit hat nhan ciing nhu cic
phuong phap phd khéc dya trén sy hdp thu cac tia dién tit ta c6 biéu
thitc AE=hv, tit d6 suy ra x-'=~fH/23n'. |

Dé nhan dudc tin hidu. hdp:thu cong hudng ti hat nhan phal g1l
cho v khéng ddi va cho H bién thién, nho d6 phan duge duﬂng cong
hap thu, ti dé thu_ dugce ;ghﬁng,___dal lugng c¢ ban cua pho cong_hltdng



tit hat nhan la dg chuyén dich hoa hoe & (ppm trong tiéng Anh hay pt
trong tiéng Viét nghia la phan triéu) va h&ng $6 tuong tdc spin-spin J
(Hz). Trén hinh 1.13 ghi phﬁ céng huong ti hat nhan cia etanol.

100 r CR%

. | . 'I_J__L R I I g | b - p
250

Hinh 1.13 Phé c¢éng hudng tie proton cua etanol.

Dé chuyén dich héa hoc § duge xac dinh bing quing cach giita
tin hiéu cia nhém nhitng hat nhan duge khao sat va tin hidu ciia chat
lam chuan (thuong dung 1a (CH;),Si tetrametylsilan, viét tat TMS), &
la dai lugng cé tinh dic trung. Thi du 8 (ppm hay pt) clia proton trong
mdt s6 nhém cua phén tu hitu c¢d nhu sau:

R-CH, 0,9 ArH 7,3
R-CH,.R L3 ROH 5
R.,CH 1,5-2 ArOH 7
RO=CH 2.5 RCH=0 9,7
R,C=CH, 0 RCOOH 11
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Dwa vao 3 ta biét duge loai proton niao cé mit trong chit duge
khao sat.

H&ng SO tuong tdc spin-spin J duge xac dinh bang quang cach
gitta c¢ac vach ké nhau cua mét tap hop, no dic trung cho tuong tac
gita nhitng hat nhén cua dang proton hoic hat nhdn khac nhau. Thi
du J(Hz) cua mot s& dd1 proton:

H
. -
,\c/,,Ha >C=C\ 12-15
TN 12-10 H
Hy, |
| | i -
/ . - \\ -
~ — 4-12
_CH—CH_ 68 C=C__

AN

T tri 86 J thu duge ta ¢6 thé rit ra két luan vé vi tri tuong 4
cua cac hat nhéin cé tudng tac véi nhau.

1.4 HIEU UNG CAU TRUC
1.4.1 Sy phéan cye lién két 6. Hiéu ting cam ttng
L Sy phan cuc lién két o

Khi hai nguyén tu hoan toan déng nhat lién két véi nhaun.
lién két d6 khéong phan cutc Thi du: H-H, CI-Cl, CH;-CH.. Trai
lai néu hai nguyén i & khéng dong nhit va c6 d6 Am dién
khac nhau thi lién két gilta ching sé phin cuc vé phia nguyén
i cila nguyén to nao ¢4 dé am dién 16n hon lam xuat hlen mot

| ”dau am (6 ) va mot dau du‘dng (6*) Thi du :

5+ 8—'-.6+_6__
H-=Cl | H5C —Cl
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Muc 46 phan cye duge danh gia mdt cach dinh lugng bang momen ludng
cuie dién u vdi th nguyén la Debai (ki higu D). g cua lién két cang 16n chung
to su phan cuce cang manh. Thi du:

H-H 000D CH,-H 0,00D
H-Cl  1,08D CH,-C1 1,86D
H-Br 0,78D CH,-Br 1,78D

Thue ra p khong e¢hi phuy thude dién tich g ¢ Wudng cuc (gdy ra boi su
phan CUc) ma con pphy thude quang cach ! g1da hai trong tdm dién: u=ql.

St phan cuc cua cac lién két o 14 nguyén nhin chu yéu cua
mot loal anh hudng qua lai gitta cac nguyén t va nhém nguyén
tu trong phan ti goi 1a hiéu tng cam Ung.

2. Hiéu 'ng cam Gng

Khi thay thé mdt nguyén tit H trong phan tit CH;-CH,-CH;
(L = 0) bang nguyén tU clo ta dudc 3CHB—ECHE—lCI—IECl
(n = 1,8D). Lién két C-Cl bi phan cyc vé phia Cl lam xudt hién
56 Clva 8 & 'C: do mang dién tich &' nén '€ 1am cho lién két
?C -'C bi phan cuc theo (tuy 8 mitc ¢ y&u hon), va dén lugt *C
lai lam cho lién két °C -*C cting phan cyc (tuy mue db con y&u
hon niia): - |

H H H

H Cl »— (> »—»»>»(]

|

H H H

Sy phan cuce lan truyén theo doc truc cac lién két ¢ nhu vay
duge goi 1a su phan cyc cam Uing hay 14 hiéu wng cam ung, ki
hiéu bang chii I (¢t Inductive Effect).

Nguyén tit clo gy nén hidu tng cdm tng bing cich kéo
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electron hay ht electron vé phia né. ta néi rang clo d& gay hiéu
zmg cam zfng dam (ki hiéu - I) va clo 1a mot nhém hut electron.

- Hiéu {ing cam ting 4m c6 d6 manh tang theo dé am dién cua
nguyeén ti hay nhém nguyén tit giy nén hiéu tng d6. Thi du:
-1 < -Br < -Cl < -F
-NH, < -OH < -F

_CH_CH ) “‘CbHr < C:CH
Ngoal hleu tng -/ con c¢o hidu dng +I gol 1a hidu tng cdm

ng. du‘o*ng D0 1a hiéu ing ctua cac nhém day electron (so véi H).

Thi du cac géc hldrocac:bon no, ching c¢é hiu dng cam Gng
ducng tang theo bf_lC cua goc;

‘—CHH < ‘CHE“CH3 < _CH(CHS)E < “C(CHJ)B
Hiéu ing cam wng ¢é6 ddc diém la giam rdt nhanh khi mach
cacbon kéo dai. Thi du c6 'CH JBCH; CH,COOH, néu dua mét

nguyén tu clo vio vi tri o 38 lam cho tinh axit tang 92 lan. néu
dua clo vao vi tri-p thl Chl lam tang 6 1an, con & vi tri v chi tang

gip doi.
'1.4.2 Sy phan eye ciia lién két 7. Hiéu ing lién hop
1. Sy phin cuc ciia lign ké&t n

Lién két = gitta hai nguyén tu déng nhit thi du CH,=CH,

thuong khéng phan cyce. Trai lai, lién két © giita hai nguyén tu
c6'dd am dién khiac rithau lai luén luén phan cuc vé phla nguyén

£t cua nguyén t6 nao ¢6 d6 am dién 16n hon. Thi du CH;—OS_

-Sig 1}han cye ¢Ga 1ién két = duge mé ta. bang madi tén’ cong va cling dmjc,
. dand. gid mdt. cach. dinh lugug baig momen- ‘Judng cye. Thidg;

| CHy=CH, H=000D 1 CHp0 "_il='2,'2"'?D'

J". :.'.II' ji-1iil
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2. Hé lién hop va hiéu &@ng lién hop

Khi trong phan tu ¢6 hai (hodc nhiéu) lién k&t = 3 cach nhau
bang mét lién két don o thi cac obitan p ¢6 thé xen phi nhau
khéng nhiing tao thanh hai MO = riéng ré ma con tao thanh

mdt MO chung cho ca phin tit. Ta goi d6 1a su lién hop (x. Aink
.11,

Hinh 1.14 Céng thic cdu tao (a), s« hinh thanh hai MO rriéng
ré (b) va MO mchung cho toan phdn tw butadien (c).

Hé cac lién két = xen ké véi cac lidn k&t o @8 tao thanh MO
n chung cho ca phan ta dugce goi la hé lién hop. Néu thay thé
mot nhém =CH,, trong phén tu trén bang =0 thi hé lién hop
luén ludn phan cuc vé phia =0 ma ta c¢é thé bidu thi bing cac
mii tén cong: |

6+

CH. 5" _
: CH X
\’;‘f' \\% 5 hoge CH;g:/C\H— CH=—==0

Trong trudng hgp ¢é6 mét nguyén ta mang cip electron chia
lién két hay con tu do (con goi 1a electron n) nd1 vé1L mot nguyvén
ti cacbon mang lién két n ta cling ¢6 hé lién hop tuong tu nhu
trén. song ¢ diy electron n chuyén dich vé phia lién két n theo
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chiéu miii tén cong. Thi dy CH,=CH-Cl:

Hién tugng phén cuc trén hé lién hgp nhu trén dudc gol 1a
hiéu @ng lién hop, va ki hiéu bi3ng chit C (ti Conjugation
Effect). Nhém -CH=0 gy nén hiéu @ng lién hgp bang cach kéo
electron vé phia né (hay 1a hit electron) dugdc coi 1a nhém gay
hiéu ung lién hop ém ( ki hiéu- C ). Nguyén ti clo trong thi du
trén gdy hiéu ung lién hgp bing cach chuyén dich electron vé
phia lién k&t © thi dudc coi la nhém gy hiéu ing lién hop duong
(ki hiu +C).

Xét theo @6 manh cta hidu fI.ng - C ta co:
>C=0 > >C=NH > >C=CH,
(vitrat tu d6 am dién O > N > Q).
Xét theo d6 manh cda hidu ting +C ta cé:
F>-Cl>-Br>-I

(vi kich thuéc nguyén ti va do d6 klch thudc obitan n ting tit F
dén I).

-NH, > -OH > -F

(vi 46 4m dién tang tit N dén F).
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Chd ¥ rang hiéu iwng lién hop gén nhu- khong gwm khi
mach lién hop kea dai. | .

3. Hiéu?ﬁngsiép-.l'ién'hqp :

Khi & vi tri o d5i v6l nguyén tit cacbon mang lién két « cé
cac lién két Cy-H ngudi ta thay dudng nhu c6 su lién hdp gitta
cac Co—H va C=C. Thi du:

o .
T =Lt

H

.2

Ta néi rang nhém CH; da gdy hiéu tng siéu lién hop déy
electron tam ki hiéu bang +H (tu Hyperconjugation Effect). Hiéu
ting +H sé yéu di khi giam s6 lién két C,-H:

-CH; > -CH,-CH, > -CH(CH,), > -C(CH.)+

1.4.3 Hiéu &ng khong gian

D6 1a hiu dng. cua cac nhém c¢é kich thude 16n ( - CH.,.
—-CyHs, vov..)) 1am can trd mét vi tri hay mét nhém chitc nio dé
tuong tac vé1 tac nhan phan tng (x. thi du 1) hoic lam gidm
hiéu fing lién hgp cua moét nhém khac (x. thi du 2).

Thi du 1: Trong phan tit 2.6-dimetylquinon duéi day cé hai
(1)

nhom C=0 song chi C=0tham gia phan tng véi NH,OH. con

{2)
C = OKkhéng phan ting dude, vi hai nhém bén canh da giy hiéu
ung khéng gian can tré6 NH,OH dén gan:
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Thi du 2; Phenol la mét axit yéu. néu dua nhém -NO, vao
vl tri para sé€ lam tang manh tinh axit vi nhém nay giy hiéu
ing —-C va -I. Tuy nhién, néu ¢ cac vi tri ortho 46t véi nhém
—NO, ¢6 nhiing nhém ~CH.,, thi tinh axit chi ting it vi hai nhém
-CH; da gdy hiéu ung khong gian. l1am giam su lién hop do dé
giam hiéu ting -C cta -NO,,.

OH OH OH
N
0” 0 A
pKa 9,98 7,16 8,24

Bai tap

1.11 a) Hi€u dng cam img ld g'l’ Neu dac d1em quan trnng nhat cua hiéu dng -

cam Ung.

b) Sap xép cac nguyén Ll va nhum nguyén tu theo chidu ting dan cla
hiéu dng cam img-4m trong mbic day sau.

~OH; -NHg; -F
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¢) SAp x&p theo chiéu tang dan ciia hiéu ang cam 0ng dudng:
-CHy; -C(CHg)g5 -CHg-CHg; ~CH(CHgy)s

1.12 a)Hidu tmg lidn hop 1a gi? Néu dac diém guan trong nhdt cla hidu ing
hén hgp.

b) Sap x&p theo chiéu tﬁng'dén cua hiéu tng +C trcsﬁg moi day sau;
~F; ~Cl; -Br; -l
-OH ; :—NHE-;_ -F
- ¢) Sap xép theo chiéu tang dan cua hiéu tng —C trong méi day sau:

>C=0 ; >C=NH ; >C=CH,

1.13 a) Cho ba hgp chat chita oxi CH3-OH; CgHg-OH; H-COOH. Hay cho

bi€t nguyén nhén cta tinh axit trong m6i trudng hgp. So sanh tinh axit
cua ba chat dé. Giai thich.

b) Cho ba hgp chat ch@a nito : NHy; CHg-NHy; CeHg-NHs. So sanh
tinh bazo cua ching. Giai thich.

1.14 Gial thich caAc hién tugng sau day:

a) Cho HCI tac dyng v8i CHs-CH=CH-CHo-CH4 sinh ra cha yéu la
. dong phan CHs-CHC1-CH,y-CH,-CHag,
b) Nitro hoa ddng ding cia benzen

—» G-R—CBH4N02 + HZO
H.S0,

R-CcsHs + HNO;,

L—» p-R-CeH,NO, + H,0

Néu R & CH,, thi ti 1& hai dong phan ortho : para 1a 1,4 song néu R 14
CI‘I(FHS}E thi ti 15} do chi bdllg 0,0.
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1.5 PHAN UNG CUA HOP C’I-IAT HUU C(j

1.5.1 Phan loai phan ung hu’u co

Co ba loai chinh:
1. Phan &ng thé

Phan tng thé dugc ki hiéu bing chit S (xuit phat tu
Substitution c6 nghia 13 “su thay thé&”) 14 phan tng trong dé mot
nguyén tu hay nhém nguyén ti trong phin tt dudc thay thé
bing nguyén t hay nhém nguyén ti khac. Thi du :

CH,-H + Cl-Cl » CH,-Cl + HCl
CH,-Cl + OH” — CH,-OH + CI

Phan tng tring ngung thuc chit 1a nhiing phan tng thé néi
t18p nhau.

2. Phan Gng cong

Phan tng céng duge ki hidu bing chit A (xudt phat ti
Addition ¢6 nghia 1a “sg c¢ong hgp”) 12 phadn tng trong &6 hai
phéan tit k&t hgp véi nhau tao thanh mét phan t méi. Thi du:

CH,=CH, + Br-Br - Br-CH,-CH,-Br
CH,=0 + H-H - CH,-OH

~ Phan ting tring hop c6 ban chat 1a phan Ung céng nhidu
lan.

3. Phan ing tach

Phan ng tach duge ki hidu bing chit E (xuit phat tix
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Elimination c6 nghia la “su tach bd”) 14 phan ing lam cho hai
nguyén ti hay nhém nguyén tit bi tach ra khoéi mét phan ti ma

khéng ¢6 nguyén tit hay nhém nguyén tit ndo thay thé vio. Thi
du:

H-CH,-CH,H - CH,=CH, + H,
H—CHE"CHE-OH - CHzZCHE + HEO

Crackinh thiye chat 1a mét loai phan ting tach.

1.5.2 Cac kiéu phan cit lién két cong hoa tri va cac tidu
phan trung gian kém bén cta phan @ng

1. Sy phan cit dong ly. Géc cacbo tu do

Trong phan dng hitu cd, lién k&t cong hoa tri C-X X ¢6 thé
la H, C, 1. v.v...) c6 thé bi phan cit sao cho mdi nguyén tu lién
két sau khi bi ditt ra van con gilt duge mét electron. Ta goi d6 1a
si phdn cat déng ly. Thi du :

H, H
| x | .
H‘CL}"‘,H 1 Cl - H-C®* + H.,Ci
I : | I
H | H
Phin ti metan Nguyén tu clo Gée ti do metyl

"CH; ¢6 chita mét electron déc thin tu do nén dude gol la
goc tu do metyl. Ngoai "CHj, ta con biét nhiéu géc cacbo tu do
khac nita nhu  CH3—"CH,. (CHy), CH, C;H:"CH, , v.v...na ta
¢6 thé ki hiéu chung la R”.

Cac goc tu do thuong rdt khong bén va chi tén tai trong
khoang théi gian rat ngin (chang han "CH; chi ton tai trong vai
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phan nghin giay). Tuy vay do bén tudng d6i cia cac gdc tu do
phu thudc vao cac nhém nguyén tu ndl vl nguyén ti cacbon
mang dién t tu do: cac nhém gly hiéu ting lién hgp hodc siéu
lien hgp lam tang d6 bén cua géc ty do, vi ching lam giai toa
bt mat &6 electron tu do. Thi du:

"CH, < "CH,CH; < "CH(CHg), < "C(CHy;
"CH,CH,CH, < ‘CH,-CH=CH,, "CH,—C;H;,

Cac goc tu do R® thudng ¢6 céu tric phéng, titc 14 ba lién két
xuit phat tit C déu niam trén mdt mit phing.

T4t ca nhitng phan Gng xay ra véi s phan cat ddng ly lién
két déu dudc goi la phdn éng déng ly.

2. Su phan cat di ly. Cacbocation va cacbanion

Khi xay ra phan tng hitu co, lién k&t C-X ¢ thé bi phan cit
vé mot phia nao dé sao cho cip electron lién két thudc hin vé
mét trong hai nguyén ti vén lién két véi nhau (C hodc X). D6 1a
nhitng kiéu phan edt di ly. |

a) Su phan cdt di ly aphw nguyén tu C sé sinh ra mﬁt

cation ma dién tich dudng cht yéu & nguyén tit cacbon, nén ta
g0l 12 eacbocation, ki hidu bang R™ . Thi du:

+ -

S T - T - (H) =)
Ha—(le::—-—Br — CH3 CH + Br

~CH, . CH
Isopropyl bromua | ) __ . Catlonlsoprupyl ,'



- Tuong tu gcc ttr do, cacbucatlon cling khﬂﬁg bén, song d¢
bén tuong d6i ctia cdcbocation s& ting 1én khi c6 rnat cac nhém
the diy electron 1am gidi tod bét dién tich duang |

(“CI—I:3 < (”"}CHECH:_; (+}CH(CH3)2 < (T;)C(CH:a.):s
(+}CHECHECH3 < (+}CH2-CHiCHg, (+)CHQ-CGH5

Cacbocation cling c¢6 cdu tric pha‘?'ng. tic la ba lién két xuit
phat tit C'" déu nam trén mot mit phing.

b) Sw phén cat di ly 6 phia nguyén tiz X sé tao thanh
mot anion ma dién tich &m cht yéu 4 nguyén ti cacbon, nén ta
gol la cacbanion, ki hiéu bang R™. Thi du:

i . NHalo ) (#
2 (CeHs)sC—H + 2Na ———% 4 9 (CcH)sC Na + Ho

Cacbanion cling khéng bén. Do bén tuong d6i clia cacbanion

sé tang Ién. néu cé nhém thé hit electron c¢é tac dung phan tan
di1én tich am:

"'CH; < 'CH,-CF3 < ""CH(-CFy),

"'CH,CH,CH;3 < "'CH,-CH=CH;, “CHy-C¢Hj

Khac véi R* va R, cacbanion c6 edu trie hink thap, ching
muc nao tuong ty nhu amin bac ba.

T4t ca nhitng phan ung xay ra véi su phan cét dj ly lién két
déu dudgc goi la phdn wng di ly.
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1.5.3 Phan @*ng electrophin va phan {tng nucleophin

Trong mot phan tng di ly. cac ti€u phan hoa hoc tudng tac
vdl nhau nhé ai Iuc ctia ching d61 véi electron hoidc dé1 v4i hat
nhan nguyén tu.

1. Loai tiéu phan ¢é ai lyc @61 véi electron duge goi la chdt
electrophin. Do la nhing ion duong nhu R™, HBO(H., (ﬂNOE.
Br'™”. ...hoic nhimg phan ti ¢ chta nguyén ti thiéu hut
electron do su phan cyc manh cla cac lién k&t nhu SO, ICL....

~ Nhitng phan fing xay ra gita phan td chat hitu co véi chat

electrophin & gial doan cham duge goi la  phan ing
electrophin. Thi du:

+ —
_ 0 0O cham (+) Br'”’
CH,=CH; +HBr = (CH,CH, » CH3;—CH,Br
-l nhanh

2. Loai tiéu phan ¢é ai lyc d61 véi hat nhan nguyén ti duge
ool 14 chdt nucleophin. Dé 1& nhiing anion nhu R, HO™.
C,H-0", I'’, ....hodc nhlmg phan tu cd cdp electron chua lién
két dé nhucng di nhu NHg HqO CaH~OH V.V..

Nhing phan {ing xay ra gitta phan tu chit hitu ¢g véi chit
nucleophin & giai doan cham dude gm 12 phan ung
nucleophin. Thi du:

5" 5 cham CON .4 CN
—CH=0 + ——— - —= CH —CH
CHy-CH=0 + HON “—-CH, CH - pa CHCEL
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1.5.4 Khai niém vé co ché phan Gng

Trong mgt phudng trinh phan ting héa hoc théng thudng
chil trinh bay cac chat dau va cic chit cudi clia phan tng ma

khong néu rd qua trinh d6 dién ra nhu thé nao. qua nhing budc

trung glan ra sao, tic 1a khong cho bist co ché phan tng. Thi
du:

CH,=CH, + HBr — CH,-CH,Br

chi la mét phuong trinh phan tng, con cd ¢hé ctia né di trinh
bay ¢ muc 1.5.3.

C6 thé néi co ché’ phdn ing héa hoc la con duéng chi
tiét ma hé cdac chét phdi di qua dé tao ra sén phém. Con
dufdng dé phan anh cac buée ¢ ban cta phan Uing, cach phan

cit lién két va cach hinh thanh lién két mdl,... cang nhimg di
kién khac vé phan ting.

Cd ché cac phan tng hitu cd rat da dang va thuong phiic
tap. Co ba loai co ché chinh:

1. Co ché géc tw do: Trong cac phan tng theo cd ché gée tu
do thuong cé sy tham gia ctia cac gbec tu do. Pé ki hidu cho
nhitng phan @ng theo co ché nay ngusi ta ghi chit R (xuat phat
ttt Radical nghia 1a “gdc”) vao géc dudi bén phai cia k1 hiéu
phan ting. Thi du:

Sy 1a phan ting thé theo co ch& géc. Chang han. clo hoa CH,
trong diéu kién chiéu sang.

Ay, 1a phan tng cfng theo co ché goe. Chéng han, cong HBr
Vél'O' CH_&ZCHE Cé Hlélt HEOE

2. Co ché electrophin: D6 1a nhitng phan tng ¢6 st tham
gla cua tac nhin electrophin. D8 ki hiéu cho nhiing phan tng
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nay nguoi ta ghi ch £ bén canh ki hiéu cia phan ng. Thi du:

Ar 12 phan ting céng theo cd ché& electrophin. Ching han,
cong HBr (khi khéng cé oxi hodc peoxit) vao CHo=CH,
(x. 1.5.3).

Sr 14 phan tng thé theo cd ché electrophin. Ching han,
brom hoa benzen nho chat xic tac FeBrg sinh ra tit Fe va Brs.
Trong phan {Ung nay tac nhdn phan Ung la Br(+) hoéc
B’ ...Br"". FeBr. 3.

3. Co ché nucleophin: Tac nhan phan tng 14 nhitng chat
nucleophin nhu H;0, CoH;OH, v.v...Nguodi ta diung thém ki
hiéu N dé phan biét véi cic co ch& khac. Thi dus:

Ay 14 phan Ung céng theo cd ché€ nucleophin. Chang han,
cong HCN vao CH3CH=0 (x. 1.5.3).

Sy 14 phan ting thé& theo co ché nucleophin bao gém céac
phan tng: thé nucleophin mét giai doan-ludng phan tu S\2 (thi
du CHyBr tac dung v6i NaOH diam dic trong nuéc); thé
nucleophin hai gial cimjin-ddn phan tu Syl (thi du tert-C,HqoBr
tac dung vdi dung dich kiém loang trong nudc); th& nucleophin
theo ki€u céng rdi tach & axit cacboxylic va dan xuit Sy2/CO]J
(thi du este hoa va thuy phan este).

E1 va E2 la nhiing phan ting tach nucleophin don phén tu
va lutdng phén tu (thi du CH3CHBrCHj tac dung vél dung dich

KOH trong rugu) song rat hiém cé phan ing tach theo co ché
gdc tu do hodc co ché electrophm, nén nguoi ta da don gian hoa
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khong ghi thém elid N.-

-~ Nhitng coché cu the v tidu bidu & trén sé ducic trmh bay
trong cac chuong I va III. -

Béi tap

1 15 Néu dmh nghia va cho thi du m111h hﬂa vé phan ing the, phan ung tach,

phan g eong, phan ang oxi hoa-khu, phan ung dnng ly va phan tng dj
ly.

1.16 Hay sap xép méi phan img san day vao mdt loai thich hgp ké 3 trén:

a) CHy=CH, + H, -"'m CH,-CH,

b) CH,=CH, + HI Y% CH,-CH,I

¢) CHy-CH; + Cl, ——= CH,-CH,Cl+ HCl
d CHyCH; =X CHy=CH,+H,

e) CHy-CH,-Br + KOH —21 oy —cH, + KBr + H,0
fy CH;CH,Br + KOH 1) . CHj3-CH,OH + KBr
g) CH;_;-CH:O + HCN - CH3-CHOH—CN

1.17 a) Hay dinh nghia: cachocation, cacbanion, géc cacbo tu do.
b) So sanh dd hén trong mbi day sau: -
CHy, CH3CH ™, CH3CH®CHg, (CHy),C®
"CHg, CHy'CHy, CH3"CHCHg, (CH;),C*
CH3CH,™, CF3CH,™, CCl3CHL"

1.18 C¢ ché phan img 14 gi? Hay minh hoa bang ¢o ché cac phan img sau;

CH, + Ci, > CHuCl + HO
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CH,=CH,+ HBr -  CH,-CH,Br
CHy-CH=0 + HCN - CH4-CHOH-CN

1.6 DANH PHAP HOP CHAT HUU €O

Trude kia. khi méi tim ra mét s6 ludgng it o1 chat hitu co
ngusl ta dit cho nﬁi chat mot tén thuong theo nguén gdc tim ra
chat d6 hodc mot tinh chat vat li ndo d6 cha chit., ma khéng
theo m6t hé thong nao ca. D6 1a tén thuong. Sau nay, khi da tim
ra rat nhiéu chit hitu co khac nhau, ngusi ta tim cach goi tén
cac chat hitu co theo nhitng hé théng nhat dinh. D6 14 cac tén hé
théng. Gita hai loai d6 c6 loai danh phap trung gian gol la tén
nita hé théng chi ding mbt vai yéu t8 hé théng.

Hién nay, ngudil ta ua dung cach goi tén hé théng do IUPAC
"'’ dé ra goi la danh phdp thay thé. Mot s6 hé danh phap it ding
hon (danh phap gﬁ"c-chﬁc,- danh phap cong,v.v... cing duge dua
Va0 cac 'quy tic danh phap ITUPAC.

1.6.1 Danh phap hidrocacbon va géc hidrocacbon
1. Hidrocacbon no mach hd va gée hoa tri mét

a) Hidrocacbon no mach hd khong c6 nhanh

- Boén chat dau ¢6 tén ntta hé théng va déu tan cing bing
dudi — an. Tén cac ddng dang cao hon déu:gdm mét “phan nén”
dé chi s8 lu:rjng nguyén tu cacbon (u), nhu pent- (Cy). hex- (Cp,
hept (CT) . Va phan duo1 1a - an. Ten chung ankan

' TUPAC xuat phat tit I nternational Union of Pure and Applied Chenustry We
‘nghm 14 Hiap: hdi qude: t& ho4 hm, ¢ ban va ung dung

r
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1 Tén n Tén n Tén

1 | Metan 8 Octan 15 | Pentadecan
2 | Etan 9 Nonan 16 Hexadecan
3 | Propan 10 Decan 1 17 Heptadecan
4 | Butan 11 Undecan 18 Octadecan

o | Pentan 12 Dodecan 19 Nonadecan
6 | Hexan 13 Tridecan 20 Icosan

7 | Heptan 14 Tetradecan 20 Triacontan

Khi tach mét H 6 ddu mach ctia ankan ta dudc géc no hoa
tr1 mét cé tén xuit phat t tén ankan tuong ng, chi d6i dudi
- an thanh duéi -y/, va goi chung 13 ankyl. Thi du: CH,- metyl.
, CH;ECHECHECHHCHE— pentyl.

b) Hidrocacbon no mach nhanh

Theo danh phap thay thé ciia IUPAC cach gol tén ankan cé
mach nhanh nhwv sau:

- Xac dinh mach chinh. d6 14 mach cacbon dai nhit va cé
nhiéu nhanh hon (khi phai lua chon giita hai mach dai bang
nhan).

— Danh s cac nguyén tit cacbon trén mach chinh xuét phat
ttt dau ndo gan nhanh va cho sé chi v1 tri nhanh 14 nho nhat.

—~ Goi tén cac nhanh (dude coi nhu nhitng nhém thé) cung
vdi cac s6 chi vi tri ciia nhanh (&3t trude tén méi nhanh) réi dén
tén mach chinh tin cung bing -an.

Néu ¢é tit hai mach nhanh tré 18n thi gol tén chuing theo
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thit ty bang chi cai. Trong trudng hop cé hai. ba. bén... mach
nhanh dong nhit thi dung cac tiép dau neit di-, tri-. tetra-
Thi du:

lllll

CH;-CH, —CH;.; —CH~—CH,-CH, 3-Metylhexan
o |
CHy
CHj
4 319

CHas- CI—I;-CH C—CH.- CH3 4-Etyl-3,3-dimetylheptan

5| |

CH} CH?’—‘CH; CH;

Mudn goi tén cic gdc ankyl hod tri mét cé6 mach nhanh.
ngusi ta chon mach dai nhat cé chtia hoé:tri tu do lam mach
chinh rdi danh s& tit nguyén tit cachon mang hoa tri tig do rdi goi
tén theo trinh tu da gap 6 ankan mach nhanh. Thi du:

i+ 3 2 1 -
CHB-CEH-CHE —CH — 1,3-Dimetylbutyl

CHj, | éHg
Chu ¥ rang cac qui tdc ctia IUPAC van cho dung tén thuong
cua mot s6 ankan cé.nhanh 13 iscbutan (CH3)4,CH. isopentan
(CHg),CHCH,CH,. neopentan (CH;3)4C va cua cac gbc ankyl cb
nhanh: 14 . isopropyl :(1-metyletyl).. sec-butyl (1I-metylpropyl).
1sobutyl (2-metyl-propyl), tert-butyl (1, 1:dimetyletyl), isopentyl

(3-metyl-butyl). neopentyl (2.2-dimetylpropyl). tert-pentyl (1,1-
dunetyl-propyl). - S .
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2. Hidrocacbon khéng no mach hé va géc hoa tri mot

a) Tén cua hidrocacbon cé6 mét, hai. ba.... néi ds; xuat phat
il tén cua ankan tuong ting chi thay dudi -en bing -en méu cé
mdt 161 doi). -adien (hai néi ddi). -atrien (ba né1 d6i),.... kém
theo s6 chi vi trf cla cic néi. déi d6™ . Mach chinh 14 mach dai
nhat va ¢é chita nhidu néi ddi nhat. dude danh s& sao cho ¢ cac

chi 56 1hé nhat. Thi du;
1 3 > ]

CH:-CH;-CH=CH, Buten-1 hoic 1-buten hoiic but-1-en

o

| 3 2 1

CHE:CH_CHE—(S:CHE 2-Etylpentadien-1,4
|
CH,-CHag

b) Tén cua hidrocacbon c¢é chiia néi ba ciing xuat phat tit tén
cua ankan tuong ting chi déi -an thanh -in (nét néi ba). -adiin (hai
ndl ba), -enin (it no6i d6i va mét néi ba), v.v... Thi du:

CH;; C:C_CHE—CHg Pentin-2
CH=C—C=C—CH, Pentadiin-1,3
CH=C—-CH,—CH=CH, Penten-1-in-4

¢) Tén cua géc khong no hoa tri mét cé6 dudi -enyl (chita noi
d61) hodc inyl (chita noi ba).... cing véi chi sd v& vi tri cia lién
két kép. Thi du:

CH=C- Ktiny] CH,-CH=CH- Propen-1-yl

Chii ¥ rdng cac quy tic cia IUPAC van cho ding céc tén
thuong: etilen (eten), axetilen (etin), isopren (2-metylbutadien-
1,.3). vinyl (etenyl), anlyl (propen-2-yD.....

Theo quy dinh cua HUPAC, can dat chl s6 (hay locant) ngay trude phan duge
chi dinh bdi chi 88 dé. Thi du cdn viét: but-2-en; 2-ctylpenta-1,4-dien,
Propan-1-ol.
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3. Hidrocacbon véng va géc hoa tri mot

a) Tén cua hidrocacbon no vi khé

thanh t tén cua hidrocacbon mach hg
tiép dau nett xiclo-.

ng no don vong duge hinh
tuong ng bang cach thém

Qui tac nay cing ap dung cho céc g6c hoa tri mét. Thi du:

A O OO

Xiclopropan Xiclohexan Xiclopenten Xiclohexadien-1,3

AN S

Xiclopropyl 4-Metylxiclohexyl

Xiclopenten-2-yl-1

&) Tén thudng cla nhidu hidrocacbon thom vin dugc ding:
cac chat dong ddng dude coi nhu nhiing dan xust the. Thi du:

8
. Y
{
0 OO
5 1
Benzen Naphtalen . Antraxen | -Phenantren
- - CH,CH,CH,
CH,CH, CH,CH,CH, @01{3 © _
. | 0 5 CH3 |
1 -Et\l -4-propylbenzen Toluen 1,2-Dimetyl-3-propyl
(p-Etylpropylbenzen) (Metylbenzen) benzen

Cha y rang khi chi ¢6 haij nhém thé & cac vi tri 1.9 hodc 1,3
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hoac 1.4 c6 thé thay cac chi sé d6 lan gt bing o- (ortho-), m-
(meta-), p- (para-).

Tén thudng cua mét s6 gc them van dude ding. Thi du:

Phenyl o-Tolyl Benzyl P—Phén}flen

1.6.2 Danh phap cac dan xuit.cua hidrocacbon

1. Danh phap thay thé

. a) Quy tac chung

 — Xéac dinh 13 nhom chic trong phan td thudc loai chi duge
o01 tén dudi dang tiép dau ngit (cac nhém loai A) hay thudc loai
co thé goi tén dudi dang ti€p dau ngi hodc ti€p vi ngit tuy
trudng hdp (nhém loai B). ’

— Néu la hc_:ip' chit tap chic thi can xac dinh thém xem
nhém nao la nhém chie chinh 8 gol tén dudi dang tiép vi ngit;
cac 11110111 chie khac trong phan ti chi duge goi ten duél dang
ti€p dau nglt va theo trinh ty bang chit cai.

- Xac dinh mach chinh, d6 13 mach dai nhat ma chita nhém

chitc. Néu la hop chat tap chiic thi d6 1a mach chu’a nhém chiic
chinh.

- Danh sé mach chlnh tu dau 11ao gan nhom chuc va nhém
chitc chinh.
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- .- Dé véi hop chit don chitc hodic da chiic chita nhém loai A
thi goi tén nhém chiic (dang ti€p dau ngid) ciing véi s8 chi vi tri
trén mach, réi dén tén mach chinh. Néu hop chit chita nhém
loai B thi goi tén mach chinh trude réi dén tén nhém chitc (dang
ti€p vi nglt) cling véi s6 chi vi tri ciia né trén mach.

.~ D&i véi hop chit tap chite, cAn néu tén trudc hét la cac
nhém chiic ¢ dang tiép dau ngd theo trinh tu chit cai, cing véi
cac s6 chi vi tri cla ching trong mach, réi d&n tén mach chinh,
va cudi cung 12 tén cha nhém chitc chinh & dang ti€p vi ngit
cting véi s6 chi vi tri ciia né néu can thiét. o

b) Cac nhém chi dude goi tén dudi dang ti€p diu ngit

(nhom loai A)

Loai hop chit Nhém | Ti€p dau nett
Dan xuit flo | | _F | Floro- '(hay flo-)
Dan xuat clo —Cl Cloro- (hay clo-)
Dan xuat brom -Br Bromo- (hay brom-)
Hgp chat nitroso -NO Nitroso-
Hgp chat nitro ~NO, Nitro-
Ete -OR.~ | R-oxa- (metdxi-, efdxi-...)
Thi du: |
'CH,->CHCI-*CH,-*CH, @~ 2-Clobutan
°CH,-“CH,-'CH,-NO, 1-Nitropropan
CH,-O-CH,-CH, Metoxietan
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c¢) Cac n’hom c&ten 0‘ dang tié'p dﬁu ngﬂ' Vi tté’p ’#1 ngu'

(nhom loal B)

Loai hop chdt | Nhém | Tiép dAungit | Tiép vingd
Axit cacboxylic| «COOH .| Cachoxi— : . ~Axit ... cachoxylic
- -COOH. -~ - . | Axit..oic
Este ~COOR | R-oxicacbonyl- | R..... cacboxylat
~ - | -COOR - | R ... oat

Amit | -CONH, ‘Cacbamoyl- ... cachoxamit
- _CONH,, | - | .. amit

Andehit -CH=0 Fomyl— ..... cacbandelnt
— -CH=0 | Oxo-"" - | ... cal

Xeton >C=0 Oxo- | .. on

Ancol -OH Hidroxi- | ... ol

Amin -NH, | Ammo- . | ... amin

- Cha thich: Nhitng nguyén ti¢ C (in dém) duwoe tinh trong tén cua
mach chinh, khéng tinh trong tén c¢iia tiép dau ngit
hay tiép vi ngu.

Thi du:

CH,-CH,-CH,OH
CH,-CHNH,-CH,

(CH,,CH-CH,CH=0
(CH,),CH-CO-CH,

CH,CH,CH,CH,CH,COOH Axit pentancacboxylic-1
o hay axit hexanoic
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d) So sanh db vu tién cua cac nhém chie trong tén cua
cac hgp chat tap chic

B Theo qui tée IUPAC nmc @ wu tién cta eac nhém chioc
gidm theo thit t sau: -COOH > --SO3H > -COOR > -CONH,, > 5 >

-CH=0 > >C=0 >-0OH>-NH,>-0OR > -R......

Trong phén tt hop chit tap chitc. nhém chiic chinh 12 nhém
¢6 do uu tién cao nhat. Thi du: .
3 2 1 - |
CH.—CH—COOH AXIt 2-amin0—'3—hidroxipropanoic
(l)Hf IEJH; ~ (vi-COOH 14 nhém wu tién cao nhat)

1 23 4 5 6
CH;—C—C=CH-= CH CH, 3-Clo-6-hidroxi-5-metylhexen-3-on-2

] | -
0 Cl CH,g OH Fvl >(C=0 la nhém chiic ch.lnh)

2. Danh phap géc chic
Loai danh phéap nay thudng chi dung cho nhimg 'hci'p chit

httu co khong phitc tap. Theo danh phap nay, tén cta hdp chat
hitu cd gém hai b phan chinh 14 géc va nhém chite:— -

- Hgpchat . | Congthie:]  Ténchung | - 7 Thidu- -
o chung. | = = |

Dinxuat | R-Hal Ankyl halogenua CH.-Br m ét '1 br o'mu;
halogen ; 3 vy

ADL{}] N R-OH .__Ancol ankylic : CEHE’_OH ancol etylic -

Bre | R-O R f)lﬂﬂk}lete | CyHg-0-CoH, diet Jlete.
Acton - R-("O R Dmnkyl xeton CH3-CO-CQH5 etyl mel;yl xetan

*Smﬂ_i?ﬁenua R-CO-Hal Axyl halogenua CH,-CO-C] axetyl clorua
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3. Danh phap thudng

w,
- I,. J-.‘.l_l,:

F N S
LI L

D61 véi hidrocacbon va nhiéu dan xuat don chutc cua
. hlctrocacbon cac tén thudng tu‘ang d8i 1t dung ‘song’ @6t véi cac
loai hctp chat khac, nhit 13 hdp chit tap chite' va hop chat di

vong, danh phap thudng lai dude diung’ phu bién-hon cac loai
danh Ehgp khac. Sau day la m@t_ s 5 thi, d1_1.1 |

a) Axit cacboxylic va géc axyl : Tén thu:mg cua axit
cachoxylic thu-::ing co ngucm goc hch St

Tén

S

Axit Goce axyl Tén (-ic —
-yl hoac
- . - —oyD)

{ HCOOH Axit fomic | HCO- Fomyl
CH,COOH Axit axetic | CH,CO- Axetyl
CH.CH,COOH Axit | CH;CH,CO- Propionyl

Propionic | . . - o
CH.(CH,),,COOH Axit'stearic | CH,(CH,)CO- Stearoyl
HOOC-COOH Axit oxalic | -CO-CO- Oxaly]
HOOC-(CH,),-COOH | Axit adipic | -CO-(CH,),-CO- | Adipoyl

b) Andehit: Tén thuong ctia andehit xuat phé;‘, tu tén

thudng cta axit tuong tng bang cach thay “axit

“- andehit ”.

'.'iC". béng

H-CH=0 Fomandehit CH;CH,CH=0 Propionandehit

CH,CH=O Axetandehit CoH,CH=0
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c) Hidroxiaxit va géc axyl:

Axit | Tén - Gdc axyl - Tén
| - . - (-ic = -oyl)
HOCH,COOH Axit glicolic | HCH,-CO- Glicoloyl

CH.CH(OH)COOH Axit lactic CH.CH(OH)-CO- Lactoy]
CH,OHCH(OH)COOH | Axit glixeric | CH,OHCH(OH)CO- | Glixeroyl
o-HOCH,-COOH Axit salixylic | 0o-HOCgH,-CO- Salixyloyl

d) Aminoaxit va géc axyl:

. Axat | ten - Géc axyl Tén
| | (-in — -y
H‘ENCHECOOH | ~ | Glyxin H,NCH,-CO- " | 1 Glyxyl

| CH,CH(NH,)COOH -. | -Alanin CHHCH(NH‘I@)_CQ—'_ Alanyl
(CH),CHCH(NH,)COOH | Valin | (CHp,CHCHNNH,)CO- | Valyl

HOCH,CH(NH,)COOH | Serin | HOCH,CHNNH,)CO- Seryl

e) Hop chat di vong:

H

‘Furan Thiophen Pirol Piridin  Indol = Quinolin

[
'

ey

g



Uraxin 5-Metylxitozin &

Bai tiap
1.19 a) Mudh goi tén mot ankan mach nhanh theo danh phap thay thé cuas

LUPAC ta phai lam gi? Néu mgt thi dy dé minh hoa.

‘-_.... \ . .. . . . . . _—. - .. . . - - - . o -
b) Néu tén céc hidrocacbon sau day dya theo céc quy tic cda IUPAC :

| CH, CH; CH,CH; CH,CH,

CH3—CH=C(CHy), Cr\CHa

(CHy,CH-C=CH ‘ ‘

CH,=CH—CH=CH-C H, CH,
- CH,CH; CH,

1.20 Cho bidt tén cta cac hgp chat sau day theo danh phap gdc~chite va danh
phap thay thé cia [UPAC :

(CHa),C-Br CH3-CHy-0-CHy-Cli,-CH.,

((‘1*]3‘14(‘-01'1 _ (CHBEECH—{:O-CHE'CHs
CHaCHuCHy-NHy -~ CH3-CH(NHg-CH,-CH,

1.21 ) Néu tén [UPAC ciia cac chit sau:
Axit axetic CH;COOH Axit oleic CHy(CHy)7CH=CH(CH.);COOH
Alanin CHy-CH(NHg)-COOH  Serin HOCH,-CH(NH,)-COOH
Lysin HyNCH,CHyCHoCHoCH(NH)COOH

1.22 Axit glutamic ¢6 tén h¢ thong 1a axit 2-aminopentandioic va ¢ ba aic

axyl tén 1a glutamoyl, a-glutamyl va y-glutamyl. Viét ¢ong thic cau tac
cla axil va ba goc n6i prén.



Chuong 2

HIDROCACBON

2.1 HIDROCACBON NO

Hidrocacbon no la nhitng hidrocacbon ma trong phan ti chi
c6 nhimg nguyén tu cacbon no C, »3 va do doé chi ¢6 nhitng lién
két don. Cé hai loai: hidrocacbon no mach hd goi 1a ankan, cong

thuc chung Cp,Hynw 121) va llldrecacbon no mach vong goi la

xzdoankan cong thitc chung C, H,, (n=3) 481 véi xicloankan don
vong. -

2.1.1 Cau tric phan ti
1. Ankan

Phan tit ankan chi c¢6 nhiing nguyén t C,p3 V6i gbc hoa tri
~109.5" do d6 mach cacbon thuong 1a ziczac va ton tai chtl yéu &
dang xen ké, vi 46 la nhing dang bén (x. hinh 2.1).

Cac lién k&t C-C va C-H trong ankan khéng phén cuc hodc
chi phén ciyfc rat yéu. Ning hugng ctia cac lién két dé thay ddi
theo bac ciia nguyén tu cacbon, song néi chung 14 16n (khoang
350-400kJ/mol). Vi vay hau hét cac phan (ng cua ankan
thudng xay ra theo kiéu ddng ly.
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priies posy @f

CH3

| L )
CH;.;—CI-I3 --CH;;;-—CH ,~CH, Ei" I syn

CH3 CHZ_CHZ_‘CHE

Hinh 2.1 Cdu dang xen ké ciia mét sé’ankan.

2. Xicloankan

Xiclopropan va xiclobutan 14 nhitmg vong kém bén. Do gbc
CEC bi ép nhiéu so v4i géc binh thudng (109,59, lidn két C=C
trong p;hfin tu xiclopropan ching h_an dugc hinh thanh bing
cich xen phti & mét bén (x. hinh 2.2); chinh vi vay lién két nay
kém bén. Ngoai ra, néu nhin theo doc lién két C-C ta thiy cac

nguyén tu hidro d vi tri che khuét nhau yeu 1:0 dé cung gﬂp
phan 1am cho vong kém bén. |

Hinh 2.2 Si¢ hinh thanh lién két cong trong x&iciopmpan.

Xiclopentan va xiclohexan la nhiing vong bén. Vong
xiclohexan c6 dang ghé nén cac géc lién két tit dién van dudc
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bao dam con cac nguyén tit hidro luén ludn & vi tri xen ké. Dang
thuyén tuy van dam bao géc lidn két, song c6 mdt s nguyén tu
hidro & vi tri che khuat (x. hinh 2.3) nén dang thuyén khéng
bén. -

Dang gh¢ Dang thuyén

Hinh 2.8 Cdu dang cua xiclohexan.

2.1.2 Tinh chat vat ly

1. Gitta cac phan_tu ankan chi ¢é Igc hat Van de Van nén cac
chat dau day dong ding 1a nhiing chat khi (t metan dén butan),
nhiing chit sau 1a Iéng (tit Cx dén C,g) hode rin (tit Cyy trd 1én). N6i
chung, khi phﬁn tiz khél cua ankan tang lén thi nhigt do s6i va nhiét
d6 néng chay ciing tﬁng theo (x.bang 2.1). Su phan nhianh lam cho
nhiét 4% sé1 giam di (x. thi du vé cdc pentan 4 bang 2.1).

2. Cac ankan déu nhe hon nudc. Khéi lugng riéng cia ankan
tdng theo mach cacbon, song giéi han t8i da 14 0,8g/ml
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3. Cac ankan déu khéng tan (hodc rat it tan) trong nugde. Nguge
la1 chiing dé tan trong nhidu dung méi hitu cg, hoa tan dugc chat béo.

Bdng 2.1 Hang 56 vat ly clia mét s6 ankan.

Cdng thic Tén Lie C te °C d
phan tu | |
CH, | Metan -183 -162 { 0,415
C,H, | Etan 183 | -89 | 0,561
Cs;H, - | Propan’ -188 77§ -42 0,585
C,H,, | Butan -138 -0,5 0,600
C,H,g 2~Metylpropan (Isobutan) -159 -10 0,603
Cs;H,, | Pentan -130 | 36 0,626
C:;Hi, | 2-Metylbutan (Isopentan) -16_0" 28 | 0,620
C:H, 2,2-Pimetylpropan - | 9 5 —
(Neopentan)
CygH,s | Octan -57 126 | 0,703
CioHyy | Decan -30 174 0,730
CooH. | Icosan 37 343 0,778

2.1.3 Tinh chat héa hoc

So vl cac loal hcip chit hitu co khac: ankan cé kha nang
phan tng rat kém. O didu kién thudng, ankan khéng tac dung
'v6i axit. bazo, chat oxi hoa. kim loai hoat déng, v.v..vi thé

~ankan con cé tén 1a pamﬁn (tit tiéng Latin parum affinis c6
nghia la it ai luc).

C

Cac phan tmg héa hoc ctia ankan thuong chi xay ra khi

dun néng. khi chiéu sang hoic ¢6 mat cac chit khdl mao va xic
tac. va hau hét theo cg ché dong ly.



1. Phan ng thé hidro bing halogen

Phan tng chi xay ra v6i clo hodc brom. trong didu Kién
chiéu sang. Iot khéng phan ung, con flo chi gdy phan tng né.

a) So dd phan wng

o -
Thi du:
CHy —2 CHACl -2 2 CHCL —2 CCly
= Chg » CHuCl: :
7 SHG -HCT -2l -HCl b *
Metan Mety] Metylen Clorofom Cacbon
clorua clorua - tetraclorua

b) Co ch& phan ing
Co chié thé gbc tu do Sy
— Khoi mao phan tng:

h"v’ ®

X — 99X

— Phat trién mach:

X. n R"’E_H » R+ HX

_R'+x=-—i—x — R-X + X°

X" lai t19p tuc tac dung vé1l R- H nhu trén, qua trinh du't:ic
1ap lai n lan (éu RH 1a CH, n~10000). | -

- Tat mach theo cac hudng sau:
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c) Kha nang phan iing va hudng phan Wng

Kbi halogen hoa cac dong dang cta etan c¢é thé sinh ra mét
hon hdp dan xudt monohalogen cia nhau. Thi du:

—= CH3~CH,-CH.Cl (A)

Cly hy

-HCl

CH;}, _CH_@ _CHH

_"""'"CHg_(FH—'CHS - (B)
Cl

T? 1& % cac san pham dé phu thudc vao s6 lugng n; cac
nguyén tit hidro cing mét loai, tc 1A lién két véi nguyén ti
cacbon bac i (bac I, bac II hay béac III), va phu thudec kha ning
phan dng r; cua nguyén tit hidro 6 cacbon bac i d6. Thuce nghiém
cho thiy r; ctia phan tng é 100°C nhu sau:

C-H Cy-H Ciy —H
Clo hoa 1 4.3 7
Brom hoa : 1 | 82 | 1600

Ta thiy bac cua cacbon cang cao thi kha niang phan tng
ctia H cang 161 vi cacbon bac cang cao sé cho gée tu do bac cao
bén hon. Sy khac nhau vé€ r; trong phan tng brom hoa rd rét
hon ﬁrong phan ng clo hoa. |

b I T oy w o ~ Al e n # AL
Gitta t11€ phan tram a; cia san pham thé véin, va r; c6 méi
quan hé nhu sau: |
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@.% = 100r.n,
Z"}ns

Trong thi du vé clo hoa propan & trén ny
=4.3. Ap dung biéu thie & trén.ta tinh duodc;

=6 ngp=2:rp=1; ry

San pham A : a;% ~ 41% Sén pham B: ay% ~ 59%

Néu brom hoa propan. ta thu duge hau nhu chi mét sin
pllglll CH;CHBI‘CH;

- d) Phan @ng cua xicloankan vdi halogen

Xiclohexan. xiclopentan.....tic dung véi halogen tuong tu -
ankan, nghia 1a cho sdn pham thé. Thi du:

- a Br
hy
O + Bry - O/ + HBr

Tuy nhién xiclopropan lai tham gia phan dng céng - mo
vong, vi vong nay kém bén. Thi du;

N | CCl, '
+ Br, > Br—CH,—CH,—CH,—Br

Ngoai phan tng cong brom, xiclopropan cén da dang cong
hidro. HBr, HCI. H,SO0,.....

2 Phén u’ng tach  _- ; o |
a) Pehidro hoa hay 14 tach hidro

Khi dun 11911g ankqnco mach ngén vdl chat xuc tac (Cf203,
Cu, Pt....) xay ra phan tmg tach hidro tao thanh hidrocacbon
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khéng no. Thi dw:
, -_" )

CH3—CH; it’“'g"" CH:g:CHg + H,

CHH—CHE—CHE—-CHqE’“‘:—-— CH;- CI—I-—CH—CHg + H,

- Khi 1111let phan CH1 tuy diéu kién phan 1111g ) the thu
dudc mudi than hosic axetilen:

xl. 1000"C

CH, = ~  C+ 2H,

1100-1500 ¢

2CH; - (CH=CH + 3Hg

Phan dng tach hidro nhiing ankan c¢é 5-7 nguyén tit cacbon

trong mach chinh cé thé dan téi sy déng vong hodc xa hon nita
la thom hoa. Thi du:

b) Crackinh

Crackinh 13 qua trinh bé gy mach cacbon ctia ankan dé tao
ra mdt hon hop nhiing anken va ankan cé mach cacbon ngin
hon. Qua trinh nay xay ra nhg tac dung don thuan ctia nhiét
(300-700"C) got 1a crackinh nhiét, hodc nho chat xic tac § nhiét
d6 thap hon (450-300°C) goi la crackinh xiic tde. Thi du:
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— CH, + CH,=CHCH-,CH,CH,
CH;CH;CH_}CH;CH;CH;“"“"‘ CHg“CHg + CHQZCHCHQCHg
o - = CHsCH,CHj; +CHg:CHCH3

Crackinh duge dung trong c¢éng nghiép dau mé dé chuyén mazut va
diezen thanh xang va khi crackinh. Ngoai crackinh ngudi ta ¢dn thyc hién
qué trinh Aidrocrackinh (crackinh dudi ap sudt hidro dé ting lugng nhién
lidu 16ng), va rifominh (bién déi ¢&u tric hidrocacbon mach thing sang mach
nhanh, mach vong no va thom) dé tang chat lugng cia xang.

3. Phan ng oxi hoa
a) Oxi hoa hoan toan: dot chay trong khéng khi

Khi ¢6 tia Itta d6t va dG oxi. ankan va xicloankan cé thé
chay hoan toan sinh ra CO o, HyO va toa nhiét manh:

3n+1 nhiét 5 | |
CIJHEI].‘I‘E' + 02 = —- HCOE + (Il+1)H_*}_O'
2
Ankan
3n nhiét
CHHEH + TOE ’ -11002 + .11H20
Xicloankan

Thidw: CH,+ 20, » CO, +2H,0 AH = - 880kJ/mol
Phan tng chay cia ankan dugc Ung dl_l.“ng rong ral trong
cong nghiép va doi sdng.
b) Oxi hoa khong hoan toan

Tuy theo diéu kién phan ting, ankan bi oxi hoa khéng hoan
toan cho nhitng san pham khac nhau trong céng nghiép.



t_----— o

= @xl hﬂé» metam: ST =

-, .- s oo R -k
- [ ot . r L"‘ Ia;..

T '20651; 300°C. Ca
G HCH-O + qu

Khone khi 500°C, Ni ,
R ————= 00, + 2H, (khi ddt)

| dol: thleu Lhong th

- C + ‘?Hg() (bot than)

obutan:

02 khﬁn khl

Xt: mudi mangan

CHg"CH }""CH J_'CHq CH3 COOH

— Ox1 hoa aﬁkéu cad: |
R—CH, O,khéngkhi~ R—COOH _ = R—COONa

R, 55 mui mangan " = T (Xaphong)
R'—COOH R'—COONa

~-0x1 hoa xiclohexan: -

B QO%EJ, ' |
' — o ——-—m Nilon-6
O Oy, 40at j | o |
' 150°C N --—= Nilon-6.6

\ Oy, NO Aiclbhexanun
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2.1.4 Diéu ché va ing dung hidrocacbon no

1. Piéu ché

a) Trong céng nghiép, metan va cac ddng dang duge 18y tit khi thién
nhién, khi md dau (khi déng hanh) tit ddu md va san phdm ché bién dau mo.

b) Trong phong thi nghiém, ¢6 thé diéu ché ankan tit cac hidrocachon
khéng no twong ing (x. 2.3), t dan xudt halogen va tit xeton (x. chuong
3 V.V... :

Ngudi 1a ¢on ¢é thé didu ché cac ankan thap bang cach nung khan mudi
natri cua axit cachboxylic (Cy+C,) vdi NaOH (6 dang véi t6i xut). Thi du:

tU

' CH ++NaosCO
CaO-' 4TTNEZLS

CH:;COONa + NaQH
(rin)

2. Ung dung
a) Nhién liéu

Nho kha nang toa nhiét rat cao khi dét chay, ankan duge ding rat rong
ral lam nhién Liéu

~ Cac ankan khi, nhat 12 metan, ding lam nhién liéu chay may phat
dién, nung gdm s\, dun nau,v.v...

- Cac ankan Iong (xang, dan hoa...) duge ding cho dong ¢d may bay, xe
may, 0t0, may phat dién, dun nau,v.v...

~- Hon hgp ankan ran (parafin) ding 1am néh,....

b) Nguyén liéu cong nghiép héa hoc

Tat ca cAc loal ankan (khi, long, ran) déu duge ding lam nguyén liéu
trong tdng hop hilu ¢o;

Td metan san xudt ra CH3Cl (dimg trong tong hgp hitu co), CHgClo,

CHClz va CCly (dung méi), CFyCly (chat sinh han), HCHO (san xu#t chat
déo), CH=CH (san xuat axit axetic...), v.v...
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Tit etan aan, \tlg.at vmyl Llo;'vfl_g gmg_r}gn}gj..r._ L e A

— "
L T T L = H] "

) . = - [ _ .o, r
Fiand S g EFr S LA Tt : ol i-}..;

T butan san xudt axit axetic.

[ TiE che n—an];.an (Cogi+ C30) san xudt x& phong. .

1

'[‘uf "ﬂﬂlﬂh?\dl’] dleu r::he aut adlplc ( de san  xuat mlﬂn—ﬁﬁ ) va
c:dnmla:,t;am (dé san-xudt capron ‘hay l1a peclon). -

- " o-_n " m» LY . A
2.1.5 G10‘1 _th1@u chat tieu biéu

1. Metan, CH,

Metan la chat khi khéng mau, khéng mai vi, rdt it tan trong nudc.
Metan 1a thanh phan chinh cua khi.thién nhién va khi ddng banh (khi mé

daw), mat khac né 1a thanh phdn quan trong (chim 20-30%) ctia khi 1o ede.

Ngoai cach didu ché bang cach nung khan (‘HSC‘OON.& véi vo1  tdi
NaOH (xem #rén) metan com duge diéu ché theo cée cach sau:

ALCs + 12 HoO = 3CH 1+ 4AIOH);
C + 2H- » (CHyj
NI f
CO + 3H w CHj + Hgo
200- -100 C

Metan cé ran nhleu U’ﬂg duug tmng cong nghlep va trong ddt song (x.
2.1.4), .

2. Xiclohexan, C ;H,,
Xiclohexan Ia chat l&ug, khong 'mé"iﬁ‘f'l;hﬁﬁg tan trong nude, duge didu
ché& béng cach déng vong n—hexan hoiic hidro hoa benzen (G nhﬁng nude ¢6 du

henzen).

. Xiclohexan la mdt nguyén ligu cong nghlep rat quan trong, nhat la Lmng
sai XudAt mdt & loai to poliamit nhu nitoiy, peclon?...(x. 2.1.3).
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Bai tap

2.1 a) Viér cong thic cdu tao va. g0l tén cac ankan c6 cdng. thidc :.phén td

CgzH o Ding s Lama chi rd bac cta titng nguyén tit cacbon.

b) Vigt cong thic cdu tao cha cic xicloankan cé cdng thdc phan t

¢) C6 bao nhiéu goe ty do ing véi céng thic C4Hg" So sanh dd bén tuong

01 cua cace-gde ty do do.

2.2 Cho iiib-ll"‘r.ali 1‘11’1511‘1 u!ng v6i clo theo t11& mol 1:1 ¢6 chidu sﬁn"g ta dugc hén

hop 2 san pham hitv ¢o va mét chat Khi A.
a). Viét phuong trinh phan ing va cd ché phan ding.

b ) So sanh khoi lugng 2 san pham hitu cd, biét rang mot nguyén tu
hidro 6 ¢acbon bac H ¢é6 kha nang phan @ng cao hon 8 lAn so vdl mot
nguyén td hidro ¢ LEleDH bac .

2.3'a) Trong thi nghiém néu § bai 2.2, dé h&p thu hét khi A sinh ra can vita

ding 1,6 lit dung dich NaOH 1, 5M. Tinh l-.hm-lm;ing 9 san pham hitu
cd. | | -

b*) '["hmr clo {an lugt hang bmm ot va flo. Vlet phu‘cmg trmh phan utng

_héa hoe néu ¢d Xay ra.

2.4 Crackinh la gi? Khi crackinh n-octan sinh ra mot hon hgp San phé’tm Hay

viét cac phu’ung trinh phan dng tao thdnh nhiing san pham dé.

2.5 a) Khi ox1 hoa u-bul;al'l.bﬁng 0x1 khﬁng khi (t°,p,xt) thu duge mdt hon hgp

:d‘a]t Cac hm},lm trong dn CI‘ISCOOH 14 thanh phan chlnh Vlel: cac
phuong trinh phdn ng

b) Néu dét chay n- butan ta sé€ thu dqui{: i? Viét phuong trmh phan ung.
Néu g dyng cua phan ing nay trong doi séng.
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2.2 HIDROCACBON KHONG NO

Hidrocacbon khéng no la nhitng hidrocacbon ¢é chia lién
két d6i, hoac lién ké&t ba, hodc ci litn k&t dbi 1in lidn k&t ba
trong phan tu.

Ta phén biét cac hidrocacbon ¢6 mét néi déi (anken. C nHon,

nz2), nhiéu néi déi (polien), mét ndi ba (ankin, C Hy, o, n22),

nhiéu néi ba (poliin), ¢ ¢ ndi d6i 14n néi ba (ankenin). Ngoai ra cé

nhimg hidrocacbon khéng no mach vong, nhu xicloanken,
xicloankm...

2.2.1 Cau triac phan t@
1. Anken

Phan tu anken c¢6 lién két d6i, d6 12 tap hop cia mot lién
két o (do c6 hai obitan lai hoa sp® xen phti truc véi nhau tao
nén) va mot lién két = (do c6 hai obitan p xen pht bén véi nhau;
x. hink 2.4). Phan ti etilen c6 6 nguyén tu (2C va 4H), tat ca

déu nam trén mo6t mat phing chita truc cua 5 lién két . D6
dai cua lién két cacbon-cacbon 13 1,344 (trong khi dé6 trong etan

bang 1,54A4). Cac géc HC_C va HCH bing ~120°.
Nang lugng cua lien k&t d6i C=C biang 616 kJd/mol, nhd hon
nhiéu so véi nang luong ctia hai lién két don C-C (2 x 348 = B9G

kJ/mol). Di€u d6 chimg t6 ring ning ludng cla lién két x nhod
hon cua lién két o, do d6 lién két = kém bén.
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Hinh 2.4 M6 hinh phdn tu etilen (a) va su hinh thanh lién két n

Nguyén tu C,2. co d6 Am dién 16n hon n Cgp3. Hai nguyén tu

-'—"—---—-._

- e —ee

C,,2 héen két vil nhau khéng thé quay tu do dude, do do ¢o thé
xuat hién déng phan hinh hoc néu mol nguyén tu Cep? do 1101 vl
hai nguyén tit hodc nhém nguyén ti khac nhau (x. 1.3).

2. Ankadien

Hai néi d6i trong ankadien c6 thé lién nhau (thi du anlen
CH,=C=CH,). xa nhau (thi du pentadien-1.4 CH,=CH-CH,-
CH=CH,) huac lién hop (thl du butadien-1,3.- CHy=CH-
CH=CHy). - R -

Trang phén tu butadlen-l 3 tat ca 10 nguyen tu (4C va GH)
va 9 lien két ' (3 C-C va 6-€-H) déu ninm: tnen mét méit phing
va tao nén nhing géc~120°Cac obitan p k klidng nhitig xeh phu
bén véi nhau tao thanh lién két = gitta C; véi Cg ¥a s véi Cy

ma con xen phu gifta C, vdi C; do do xuat hlen obltan n bao

--:\-.i_ti F u t%l-..:l}- L 1'1-'1..- ‘i —r '-‘"*—

trum tat ca bnn nguggn tu cac,bon (:c hmh 2 5) o

-}I.I. - ’

..... Yot o Al
i

_,.-..-J.'.. — P
i’

'\-\., ok - :-' - - ' P ) — - 2 . "
l b : - '__i H 1 L r . o i N 1 k l‘} :‘ E_:" LY.
oo, [ L R Y oS a s ey —_ e LA e
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Hinh 2.5 Su xen phu cdc obitan p (hinh a) tao tﬁénh obitan r
chung cho toan phén ti butadien (hink b).

Hién tugng xen phii obitan nhu trén goi 1a lLién hop, va do
d6 butadien-1.3 14 mét dien Lién hop.

| Ankadien litn hop cfing ¢6 cac cdu dang khac nhau va cing c6 déng
phan hinh hoc, néu nguyén td Csp? ddu mach nédi véi hai nguyén tix hoic
hhém nguyén t khae nhau (thi dy CH3CH=GH—CH=CHE c6 hai déng phan
hitth hoc, CH:3€H=CH~CH='€}-1(12H5 ¢6 4 dong phan hinh hoc). "

3. Ankin_

Phan tit ankin ¢6 mét lien két ba. d5 13 tap hop cua mét lién
két o (do hai obitan laj hoa sp tao nén) va hai lién két = (do 4
obitan p xen pha nhau, x. hink 1.9).

D6 dai cia lien k&t C=C chi bang 1,204 (ngin hon C=0).
Lién két -CE.P-H phan cuc manh hon CSP2—H vi d6 4m dién cua
Coplonhon C 2. |

‘Nang luong ciia lign k&t ba bing 813 kd/mol, nhd hon nhidy
so vO1 ndng lugng ciia ba lién két dan (3x348=1044 kJ/mol): didu
do6 cting chimg té lién két 7 linh dong.
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2.2.2 Tinh chat vt 1y

‘Hidroeacbon khéng no ¢é nhiéu tinh chat vat 1y nhu nhiét dd séi, nhiét
dd nong chay, ti khai, tinh tan,....tuong ty hidrocachon no cé cling s6 nguvearn

10 cacbon va eting b khung cacbon (x. bang 2.2).

Bang 2.2 Hdng s6'vdt ly cia mét s6 hidrocacbon khéng no.

Tén Céng thic ty .OC t .°C d
Edlen (Eten) | CH,=CH, ‘169 |-105 | 0.566
Propen - . CH;ZCHCHS - .—1.'85 - -48 | 0,609
Buten-1 | CH,=CHCH,CH, -185 | -6 | 0,630
trans-Buten-2 CH,CH=CHCH, -106 1 { 0,660
cis-Buten-2 CH,CH=CHCH,, -139 4 0,644
Penten-1 CH,=CHCH,CH,CH.,, | -165 30 | 0,641
Butadien-1,3 | oy 7~CH-CH=CH,, -109 | -4,5 | 0,646
Isopren CH,=C(CH,)-CH=CH, | -120 | 34 | 0,681
Pentadien-1,3 CH,=CH-CH=CHCH, | -88 42 | 0,683
Pentadien-1,4 CH,~CH-CH,-CH=CH, | -148 | 26 | 0,659
Axetilen(Etin) | cgy=CH | -82 | -84 —~
Propin CH=C-CH, -103 | -23 | -
Butin-1 CH=C-CH,CH, -122 | 8,6 | 0,650
Butin-2 CH,-C=C-CH, -24 27 | 0,694

C6 mot s6 quy luat vé nhist do sbi va-nhiét dj néng chay:
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- Anken-1 va ankin-1 ¢é6 nhiét d6 61 thap hon ankan t',_L_Icing ung.

- Sy chuyen djch ndi déi va ndi ba tit ddu mach vao phia trong lam tang
nhidt dd 861 va nhiét do néng chay.

- Dong phan trans ¢6 nhid dd nong chay cao hon va nhiét do s6i thap
hon dong phan ¢is.

— Sy lién hop 1am tang llhiél. dd-s61.-

2.2.3 Tinh ¢chat héa hoc

St ¢o mit cua lién két n trong phan t1 lam cho hidrocacbon
1{11611g no c¢6 kha nang phan dng cao hon hidrocacbon no. Chinh

néi d8i va ndi ba 1& nhing trung tdm phdn tng dude coi la
nhing nhom chic.

1. Phan @ng céng hidro trén bé mit chit xic tac kim
loai

‘Nhitng phan tng nay toa nhiét va chi xay ra khi cé chat xidc
tac nhu N1, Pt, Pd, v.v...

Ni
CHg_Cﬂg + H, —— CH-; CHij
CH=CH -‘CHZ_CHZ—-‘CHg CHj
Pd-PbCO Ni
" CH g"'CI‘Ig—CH CH
| (45%)
| Pd - |
CHy=CH-C H-—-(‘ll 5 + H,; -—-—-ﬂ CH,—CH=CH-CH, —
°C  (48%) '
_CH ;—(‘H;—CH;-(‘Ha
(6%

H .,
—'-(* H 10
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2. Phan &ng céng electrophin
a) Anken

- 8¢ d6 phan @ng:

S\ 3, 88 \ T/
C—¢  + X—>—Y - C—C
/ \ : / }1( AN

st 8 & 5

X-»—Y : H->—Hal, H-»-OH, HOSO:H, Br-Br, Br-Cl

- Co Ché' ]Jhéll ifllg: Co Chg AE ‘

6 _
\ O cham \ +)
g—\—c F Xy Sham c—&”
yan \ : & yan \
| | X v
| Y(-)' |
hoac' ' \C______C/ +X -_\C____C/
-~/ %®/ N\ nhanh /| =\
. _‘.X, | | N X |
(X = Hal)

Thidu:-

= p—

| | Byl o
(‘H;-CH; + HBI‘MCH CH(+)—" CH3;CH,-Br

nhanh
) | Br
CH} CH, + Bnﬂcmmcm —B-r—-CHq ~CH,
@ g | nhanh
| | Br
‘Br o

A,



Trong cac phan ting céng 6 trén, néu & giai'doan sau cb mat
chat nucleophin nhu H,O, I, C177,v.v...thi s& sinh ra san phanl
cong chat nucleophin dé:

H.S0. 1 ' H.0
CH J—CH H(+) 5 Gang__ CH?'CHE —L-
| t
| (+)
—= CH .;—CH}-—OHG "“"""'CHgCH?OH
_H(+)
Br()
NaCl —= BrCH,CH ;Bx(a4%)
CH.,=CH., + Bry C‘H_;;'-'“:':pHg— Cl()
m*-BrCHaCHaCI(%%)

- Huéng cha phan ing:

Phan itng c¢dng moét tdc nhdn khéng dér xing (nhu HCIL
H,S0, HOH, ICl, v.v..) vio mét anken khéng déi xing
(CH,CH=CH, , CH,CH=CHC,Hj ...) sé wu tién xdy ra theo
hudng tao thanh cacbocation trung gian bén hon (Quy tic
Maccopnhicop). Thi du: |

(+) B{-r')
—CH,-CH-CH;— CH:CHBrCHj;

2 (95%)
CH,CH=CH, + HBr—| " hom -
-Br | (-)

- CH,-CHj-CHj B CH3CH,CH,Br
(kém bén) ( 5_'3"6)

Theo quy luat trén ta co:
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+)
CH3;-CH=CH, + HOH—}i— CH3—(I3H -CH;

OH
CH,=CH-COOH + HBr—= Br-CH,-CH,-COOH

~ Kha ning phan ung cua anken::

Khi thay thé nguyén tit H trong etilen bing nhém day
~lectron (CH,,. C,H-....) mat @6 electron & né] dsi s& ting lén va
cacbocation sinh ra ciing bén hon do &6 phan tng céng ciing xay
ra dé dang hon. Trai lai. nhém thé hit electron sé lam giam
mat dé electron va cacbocation sinh ra cing kém bén, do ds
phan tng cong xay ra khé khin hon. Vi vay ta ¢é trinh tu vé
kha ning phan ung nhu sau:

CH,<CHCOOH < CH,=CHCI < CH,=CH, < CH,=CHCH, <
' CH,=C(CH,),

~ Kha nang phan éng cla hidro halogenua:

Phan tmg cong HX vio anken s& dé dang néu HX c¢é tinh
axit manh va X'’ ¢6 tinh nucleophin cao. Vi vay kha nang phan
tmg cua HX giam theo trink t¢ HI > HBr > HCI >> HF,

( hd ¥ rang trong rrlrdng hop cong HBr ma ¢6 mét O, H;O 9,--. Phan
ing xay ra theo co ché goc Ag theo hudng tao thanh géc trung glan tucng déi
bén hon: cho nén hudng cong A, sé trai vdi hudng cong Ap 6 trén. Thi du:

O, +H-Br - HOO" + Br*
Br'+ CH,CH=CH, —» CH; CHCH,Br (bén hon "CH,CHBrCH,)
CH3;-"CH-CH,Br + HBr —» CH;-CH,-CH,Br + Br', v.v...
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b) Ankin . . . "

] . -\.-ld'_ﬁ-u ll.. — ) 'r --_ T" '. \ F. . L

FRECRE

Phan {ing cong halogen va HX viao ankin cling tuong tu
phan ng cua anken vé cg, ché phan ung. huong cua phan ung
va anh hu’cﬁng ctia nhém thé dén kha nang phan ung So véi
anken, thi ankin cé kha nang phan itng thap hon déi chiit:

CH;C =CH.> CH=CH > CH=CCOOH

CH;_CH; > CH—CH
c) Ankadlen

Ankadlen co the cong halc-gen va hidro halogenua tac;- ra

hdn hop gdm san phim céng 1,2 va cong 1,4. Tuy theo tac nhan

phan tmg va nhigt dé ma mét san pham nio dd sé chlem t1 1é
cao hon. Thi du:

]E|’>r %r
cong 1.2 OH,-CH-CH=CH,(20%)
CH,=CH-CH=CH,— - By
10°C L4 ] |
cong L CH,-CH-= CH-CH. (80%)

3. Phan (ng edéng-déng vong (Phan @ng Dinxd-Ando)

-~ Khi dun noéng butadien-1.23 véi etilen Xay ra phan ing edng dong thai
tao thanh vong xiclohexen: |
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Z " cH N
~ CH CH
CH | H 900 2
Lo+ - | |
CH,

Dang s-cis

R i ' ' e
cha butadien  Ltilen Xiclohexen

Phan img cong-déng vONg trén sé (1o nén da dang hon néu dua vao phéan
(U butadien nhém thd dayv electron (-CHy, -CHoCHy,...) ma khéng c¢an trd syl

chuyén dang s-frans SAalg dang s-cis, hoac dua vao phan t etilen nhém tha
hut electron (COQH, =CH=0...).

4. Phan ving trung hop

Trang hgp 14 qua trinh cong hgp lién tiép nhidu phan ti
nho gidng nhau hay tuong tu nhau tao thanh phan ti ¢6 phan
tu khéi 16n (cao phan ti).

Chat dau tham gia trung hgp duge goi 12 monome, trong
phin tit monome thuong phai cé lién két kép. San pham thu
dugc 1a polime chita n mdf xich co ban sinh ra ti n.'pllﬁn tu
monome. Néu n = 2+10 polime dugc g@i la oligome bao odm
dime (1 = 2), trime (1 = 3), tetrame M=4),vv..;nlahé $O tring
hop hay d¢ trang hop. .

a) Anken

Cac anken va din xudt ¢ cong thiec chung CH,=CH-R
tuong dé: de trung hop ¢ diéu kién nhiét @6 va ap suat nhat
dinh ¢6 mit chat xde tac, sinh ra cac polime tuong ting. Thi du:
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ThCL ALCol )

n CH,=Cli. > _(CH. — -
- : 2-3 at [ CH CH-E ]

It

ktilen Polietilen (PE)

Xt

n CH=CII, - -—CH-CHE—
- 2 \

t - - n

Polipropilen (PP)

Propilen

_B) Ankadien

Cac ankadien lién hop va don gian nhu butadien, isopren...

c6 thé tham gia trimg hop tao thanh polime dung lam cao su.
Thi du:

o TiCl;. ACoHp
n CH,=CH—CH=CH L AKCo )3%

C Ha—CH—CH—CHEJ!
n

Butadien Polhibutadien

¢) Ankin

Axetilen tham-_gia,phﬁn ung oligome hod khac nhau tuy
theo diéu kién phan tng. Thi du:

 Cu,Cl, 800C
2CH=CH , —= CH,=CH—C=CH

dime hoa

Buten-1-in-3

C hoat tinh, 600°C

3CH=CH — : - CgHg
trime hoa

Benzen

Ngoai ra, axetilen con ¢b thé tham gia cac phan Ung |
tetrame hoa, pentame hoa va polime hoa.
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5. Phan itng thé

a) Anken

0 nhiét d6 cao (500—60000) moét s6 anken dau diy déng
ding c6 thé tham gia phdn wng thé bdi clo. Thi du:

CCl, khi
CH —CH .-'-_Cl -« CH J—CH} + Cl }"'""""'CH‘J—CH Cl+ HCI
| 0-250 500
Cl Etilen Vinyl clorua
CCl, | khi
Cl—CHg—CH—CH;;*-—CH ,2=CH-CHj3 + Cly—=
(ljl 0-25° Propilen 500°
—= CH,=CH-CH,Cl + HCI
Anlyl clorua

b) Ankin

Do sy phan cuc cia Csp—=H cac ankin-1 ¢b hidro linh

déng nén c6 thé tham gia pban ung thé hidro bang kim loai. Thi
du: |

CH=CH + 2[Ag(NH,),]""OH" - AgC=CAgl + 4NH, + 2H,0
trdng nga

6. Phan ing oxi hoa
a) Ox1 hoa hoan toan. Dat chay trong khéng khi

Ciing nhu hidrocacbon no; céac hidrocachon khéng no déu
chay trong khéng khi va toa nhlét AH(Cqu) = —1423kJ/mol
i:taH(C«;.I'L;.} = -1820kd/mol.- ¢ v S
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b) Oxi hoa khong hoan toan

— Dung dich KMnO, lodng nguéi bi mit mau bdi cac

hidrocacbon khéng no, nhd dé c¢6 thé phan bi€t vé1 hidrocacbon
no. | | | -

~-Dung dich KMnQ, ddm ddc va néng oxi hoa manh lam diit
mach lién k&t kép sihh- ra hén hop axit cacboxylic hodc xeton
hodc ca hai, tuy theo mitc d thé& ctia nguyén tit cacbon khoéng
no. Déi véi anken ta ¢ so do:

R\C__C/ R =0 + 0=C_
Thi du:
KMnO,

CHB-CH-_;,—(IJZCH-CHECH;;
3-Metylhexen-3

- CH;;CH;,_;-—C|1=O + O=?—CH2CH3
. | CHs; OH

_Butanon-z AXI1t propanoic

Dua vao cdu tao cia cac san pham oxi hoa ta ¢6 thé suy ra
ciu tao cua anken ban diu.
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- Tac dung cua ozon, sau d6 khit bing Zn. s¢ 6 phan g
cua anken:

H O‘"O R" "
Nemcl 2 R\cl e B Moo 4 0=
Rt/ H COHE R!/ \O/ \H khﬁ: Rr H
Anken Ozonit Xéton Andehat
Thi du:
| 0—0
O [\
CH;3-CH,-C=CH-CH,CH s~ CH3;CH,-C CH-CH,CHs;—
| cong | '\.O/
CH:} . HSC |
3-Metyvihexen-3 Ozonit
Zm .
N CH;CH,-C=0 + O:C-CHECHg
khu | |
CH; H
Butanon-2 Propanal

Phan tmg nay thudng dugc dung d€ xac dinh c&u tao ciia
anken..

— Oxi hoa nhe bang oxi khéng khi trén hé xuc tac PdCl,;-
CuyCls. Phan {ng nay duge dung trong céng nghiép san xuit
CH‘)’CH——O tu CH} CH}

PdCL-Cu,Cl, .
‘)CH‘) CH*} ‘|‘ O-a — e 2CH3-CH"0
100°C |
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2.2.4 Didu ché& va dng dung

1. Dieu ché

- a) Anken

Trong eding nghidp ngudi ta ldy etilen, propilen va cac buten tit khi
crackinh dau mé hoac khi 10 ¢8c. Ngoai ra cac anken Co+Cy con duge diéu ch&
Cankan Tuong gng bang phan ing dehidro hoa. |

Trong phong thi nghiém c6 thé didu ¢hé anken bang cach tach nude ti
ancol va tach hidro halogenua it din yuat halogen (x. chuong 3).

b} Ankadien

Butadien-1,3 duge diéu ché bang phan dng dehidro hoa butan va buten
& 600-650°"C ¢6 Cre03/Al,04 1am xuc tac. Cling ¢6 thé dehidro hoa-dehidrat
hod etanol nhd hén hgp xdce tac (ZnO hoic MgO va AloOy).

[sopren cling duge diéu ché bang phan tng dehidro hoa isopentan va
anken tuong tng. Ngoai ra ¢on nhiéu cach khic didu ché isopren.

¢} Ankin
Axetilen duge diéu ch€ theo hai phuong phap chinh 13 thuy phén CaC,
va nung nhanh CH,4 véi mét lugng nhd oxi 6 1500°C (x. 2.1.3).

Cac ddng dang ¢ha axetilen duge diéu ché tit axetilen va dan xuat
halogen:

NaNH. R-I '
H=CH ~—— (CH=CNa » CH=C-R
C —~NHa —-Nal

2. Ung dung

Cac hidrocacbon khéng no ddu day déng dang ¢6 nhidu tng dung quan
trong 1a etilen, propilen, butilen, butadien, isopren va axetilen,....
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a) Tf‘;ng hop polime

-

C6 thé ding truc tiép mot s6 anken lam monome dé tong hop polime
thong dung ihu PE, PP, cao su,v.v....
.

Ngoai ra, mfjt. s0 hidrocacbon khéng no nhu etilen va axetilen duge ding
lAm nguyén lidu tong h-tj}} CAC m{innme kKhac nhu stiren CgHgCH=CHj, vinyl
clorua CHo=CHCL, vinyl axetat CHo=CH-OCOCHj,, vinyl xianua (hay
acrilonitriny CHy=CH-C=N, cloropren (‘H:;—(‘H-PCI CHy, v.v..

b) Téng hop hoa chiat co ban

T etilen ¢6 thé tdng hgp etanol, etyl clorua, dicloetan, andehit axetic,
ctilen oxit,...TU propilen ¢ thé téng hgp ancol isopropylic, glixerin,... Ti
axetilen t,f‘;ng hgp andehit axetic va nhiéu hoa chat khac nia.

Ngoal ra, axetilen con la nhlen liéu thap sang va nhién 11¢u den xi,
elilen duge diing 1am chat ku h thmh cho qua mau chin.

2.2.5 Gidi thleu chat tiéu biéu

1. Etilen, CHE;CHE

- Etilen 12 ¢hat khi, khéng man, khéng mii, -hdu nhu khong tan trong
nide (6"000-, .100m] nuéde chi hoa tan duge 0,25m) khi etilen).

Trong phdng thi nghiém, etilen duge diéu ¢hé tif ancol etylie:

HoSO4 ¢ F#0- 1860 & -
CHdCHz-OH 220¢ 0d, - CHZ-CH2+ Hgo
hu.‘;‘ic AlgOg, 3500 :

Trung cong nghiép ngusi ta thu khi etilen tit khl cracklnh dau moé vﬁ l;ut
khi 10 coc. ) - |

oS
- - My L LY r

Etilen duge ung dung rat rong réi trong tong hgp hitu co (x. 2.2.9).

.
. - s
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2. Axetilen, CH=CH

Axetilen 1a chat khi khong mau va khéng mui (néu nguyén chat) it tan
Irong nude (0 nhiét do phong, 1 1it nude hoa tan dugc 1 ht khi axetilen), dé
tan trong dung mdi hitn ¢o dic bidét 1a axeton (dudi ap sudt thudng 1 lit
axeton hoa tan duge 25 lit khi axetilen, duéi ap sudt 12-15 at 1 lit axeton hoa
tan duge 300 lit khi axetilen).

Axenlen duge diéu ché tix CaCy (trong phong thi nghiém va trong cong
nghiép hoae iy CI1 1 (trong céng nghiép).

2.2.6 Khai niém vé tecpen

Tecpen theo nghia hep la tén goi mét nhém hidrocacbon da
s0 khong no. thuong gip trong giéi thuc vat, nhit 1a trong tinh
dau thao méc (cac tinh diu théng, si. cam. hoa hong,v.v...).
Nhiing hidrocacbon nay ¢é céng thitc chung (C5Hy),, 022) ma
mach cacbon, du 1a mach hé .hay mach vong, duong nhu do

2

tsopren CsHg két hop vdt nhau theo kidu “déu néi véi dusi”.

| Cac dan xuit chia oxi clia tecpen (ancol, andehit, xeton,
este,...) dugc goi l1a tecpenoit. Tecpenoit cling rit phd bién trong
cac loai tinh dau thao méc va thudng cé tadm quan trong 16n hon
chinh cac hidrocacbon-tecpen.

Trong thuc t& ngudi ta thuéilig dang khai niém “tecpen” cho
ca tecpen thuc thu (hidrocacbon) va tecpenoit (dan xuit chia
0X1 cua tecpen).

Tecpen dude phan loai theo » nhu sau:
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n Loal tecpen -
9 Monotecpen - (Hgp chat Cyp)
3 Sesquitecpen - (Hogp chit C;p)
4 Pitecpen  °  (Hop chit CQO) '_
6 Tritecpen . (Hgp chat Cqp)
8 Tetratecpen - (Hop chat C,p)

- Cao su thién nhién dugc coi 14 politecpen cao phin tu.

1. Monotecpen

Monotecpen cé thé c¢6 cdu tric mach hd hodc mach vong
(don vong hoic da vong). Ching la nhiing chat long hodc ran cé
mui thom déc trung. Monotecpen tham gia cic phan dng cua
nhém chitc (uéu ¢é) va phan dng cua goc hidrocacbon.

Mét s8 tecpen duge ding lam dudc pham, pha ch& nudc hoa,
tong hdp hitu co, v.v...
Sau day la 11161; sO manoteb_peii_quan trong:

a) Hidrocacbon-tecpen T S s T Ll

. . C’ I ] v T - - q
. . i , L . . — y L - [ -
. . . . ™ - j ..:, ‘ : H . A B i . J._ 3

} I- I 3 i

- GH CHj4 CH,
- Miaxen Limonen ' -

(tinhddu’>" ™ ‘(inh ddu cam,  (tinhd4u thong)
cdy nguyét qué) = chanh, théng) |
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b) Ancol-tecpen

CHH CH3 CH3
A/CHEOH |
CH,OH
l * OH
CH, CH,  CH. CH, CHy~ ~CHj
Geraniol Xitronelol Mentol

(tinh dau hoa héng, s3) (tinh diu hoa hong, sa)  (tinh dau bac ha)

¢) Andehit va xeton-tecpen

. | Hg
; 1. O
CH3 CH;} v CH3 H3

C

Xitronelal Campho Menton
(tinh dau sa) (long nio) (tinh dau bac ha)

2. Cac loai tecpen khac

a) Sesquitecpen (Hop chait Cy5) c6 ciu tric mach hd hoic

vong:
CHj CHa
1 )
CH; CHs
CHy” ™CH, CHy™ “CHj
-Cadinen Bisabolen
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Fanesol

b) Ditecpen (HQ’P Chgt 020)

Quan trong nhit 1a phitol CoyH34OH (trong thanh phan
phan tU clorophin dudi dang este) va retinol hay la vitamin A
CyoH,gOH (trong dau gan ca. long dd tring...).

CHg(l:HCHECHzfcm(EHCHECHE CHaC=CHCH,OH

CH3 CH3 | ] CH3
Phitol
CH3 CH;3 | CH3 CH3

CH,0H

Retinol

Trong méat ngiiai.'?ilha'cé enzim thich h{jfi, retinol tham g1a
qua trinh chuyén hoa qua lai {oxi hoa. dong phan hoa....) véi hai
dang andehit tuong tng la politrans-retinal va 11-cis-retinal:
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CHO

11 -cis-Ret_inal

c) Tetratecpen (Hop chat Cq)

Phé bién nhat trong s6 cac tetratecpen Ii nhimmg
carotenoit. Dé 1a nhimg sic t6 ¢6 miu tix vang dén do, rit phd
bién trong gidi thuc vat (va ca dong vat), bao gdm hon sau chuc
chat, ma quan trong nhit 13 licopen va caroten.

Licopen C4Hgg 1a sac t8 mau d6 cia qua ca chua:

(/((Z&/\ | CH; CH; CH/(CHB

Caroten C o Hgg sic t8§ mau da cam trong ¢ ca rdt, qua
gac...cé cau tric gan gidng licopen, chi khac & chd c6 hai vong 6
canh ¢ hai dau. Trong thién nhién cé 3 dang caroten 13 a-, B- va
y-: ching khac nhau vé& vi tri ¢lia néi doi trong vong. Dong phan
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B chiém t1 1é cao nhit (85%):

ii;; C CH; . CH. MY cm,

B -Caroten

Caroten con dugc goi 1a provitamin A vi dudi tac dung cua
enzim carotenaza c¢6 trong gan, moi phan ti caroten dudge
chuyén thanh hai phan t vitamin A.

2.2.7 Khai niém vé steroit

Steroit 1a nhiing hgp chéat thién nhién, trong phan ti cd
chita khung pehidroxiclopentanphenantren:

cY0)

A | B

Thugc vao nhém steroit 1a cac sterol, axit mat, homon sinh
duc, va cac chat doc ddng va thuc vat..

Sterol thudc nhém cic ancol da vong, rat phd bién trong ca
thé déng va thuc vat. Sterol déng vat ¢6 chita 27 nguyén tu
cacbon trong phin ‘tﬁ; con sterol thuc vat ¢6 chita 28 hay 29
nguyén tu cacbon.

Sterol quan trong va dudc biét sém nhat 13 cholesterol
(cholesterin). CETH4_5OH. N6 cO trong hau hét cac bs phan cla cd
thé dong vat, nhung dic bidt ¢b Tugng 16n trong tiy séng va
trong ngo: DI
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. Cholesters]
Cholesterol dugc phan lap l1an dau tign tit sdi mat (1775) va
la thanh phan chinh cta séi mat. Cholesterol 14 mot ancol bac
hai. két tixh hinh kim (t, . 149°C, [ot %0 = -39°).

Ecgosterol (ecgosterin). CugH,sOH dugc phan lap ti n&m
men. Khi chiéu sang bing tia tit ngoai, ecgosterol déng phan
héa thanh vitamin D, hay canxipherol (t,. 116°C). Trong phan
ing chuyén héa nay, vong B clia ecgosterol bi md & lién két C, -
C)o. dong thoi tao lién két déi gitta cac nguyén tit C,q va C,y.

CH3 | CH;
CH, \/l\[,CHg CH, \)\(CHS
CH3 ) HEC ' | CH3
HO HO
~ Licgosterol Vitamin D2 '(dé_ulg 5-cis)

Vitamin D., ton tai wu-tién & dang s-trans (bén hon s-cis).

Nhu vay ecgosterol la provitamin D,. Vitamin D, duge tao
thanh tit 7-dehidrocholesterol. Vitamin D c¢é nhiéu trong dau
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gan ca thu. 1&:11g do trtmg, v.v... Trong nhém cac vitamin D.
vitamin D, va:D, la quan trong nhat. Vitamin D can thiét cho

moi ngusi. Thidu vltamm D. é tré em thuong bi bénh coi xuong.
6 ngudi 16n bi nhuyén xuong.

Axit m@t gbm mdt nhém cac axit ¢6 ciu tao gan véi sterol
va dugdc tach ra tit mat. Thi du cac axit cholic. deoxicholic va
litocholic. v.v.. ¢6 trong mét ctia ngudi va dong vat ¢ sting. Axit
mat c6 vai trd sinh 1y quan trong. ¢6 kha nang nhia tucng héa
va lam da dang cho qua trinh tiéu héa va dong hoa ma.

Axit cholic AX1t deoxicholic

Cdc homon steroit, dugc phan lap tit tuyén sinh duc va vo
tuyén thugng than: cac homon nay ¢é vai tréo dic biét quan

trong, nhu diéu hoa cac qua trinh trao d8i chat. phat trlen sinh
san va ldo héa.

Tay thudc vao tac dung sinh hoe, ngudi ta chia homon
steroit thanh homon sinh duc va homon coticoit.

Homon sinh duc duge phan lap tit tuyén sinh duc. Homon

sinh duc nit estron duge phan lap lan dau tién bdi Butenan

(Butenand. 1929), con 110111011 smh duc nam testosteron dugc
phin lap nam 1935. |
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- Estron. R . Do Testesterun
Homon 'c"oﬁcoitf T v6 tuyén thudng than, ngudi ta phin
lap dugc 40 homon coticoit. Quan trong nhat trong s6 nay la
coticosteron.

CH,OH . CH,OH
HC O a0 HaC 1=0n
7
0° 077
Coticosteron ' Pretnizolon

Viéc phat trién héa hoc cac steroit d& dan téi téng hop ¢ qui
mé cong nghiép cic hé steroit quan trong nhat. Mot sd steroit
tong hop, nhu pretnizolon chiang han, c¢6 hoat tinh cén manh
hon cac homon thién nhién.

Bai tap
2.6 a) Trinh bay sy hinh thanh li&én két x tif cAc obitan nguvén td trong cic

phan t@ CHy=CHy, CHoy=CH-CH=CHg, va CH=CH.

b) Viél cong thic ¢cdu tao cua cic hidrocacbon mach hd ¢é ebng thic

phin tu C 5 “8
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2.7 Viét cac phuong trinh phan ing theo ty 18 mol 1:1 (néu ¢6 xay ra) giita
mdi hidrocachon § bai 2.6 v6i timg hoa chat sau:
a) Hy/Ni hoae Pd ¢ HBr dd/mudc
b) Bromude d) AgNOSJ’amnni'ﬁﬁ

2.8 So sanh cau tric va hoa tinh cla ankan, anken va ankin. Néu thi du dé
minh hoa.

2.9 a) Cho 2-mewvipropen tac dung véi HCl. Hay viét phuong trinh phan
g, cd ché phan img va chi 8 san phidm éhl’n_h, san pham phu. Giai
thich. -

b") Propen phan tng véi nude brom ¢ hoa tan mst lugng nho Nal sinh
ra & san pham (trong d6 ¢6 2 san pham chi chidm ty 18 rat thap). Vit
cOng thic cau tao va gidi thich sy hinh thanh cla 5 san phidm d6.

2.10 Dot uhﬁ}' hoAn todn 6,95g hon hgp A gbm axetilen, propilen va etan cin
vira dung 82.6lit khong khi. Mat khac khi trén 20,161it. hén hop A V6
hidro (1ay du) trotig binh kin ¢6 chat xde tac Ni nung néng thay thé tich
Khi trong binh giam di 22 4lit (sau khi phan img da xay ra hoan toan).

Tinh thanh phan % theo khéi lugng clia hén hop khi ban diu. Cac
Khi duge do ¢ diéu kién tiéu chudn: thé tich khi ox chié'm 20% thé tich
khéng khi. |

2.3 HIDROCACBON THOM

Hidrocacbon thom la nhimg hidrocacbon mach vong chua
no nhung cbé tinh chit rat dac trung khoéng gidng cac
hidrocacbon khéng no & trén. th chat dé dudc goi 1a tinh thom.

Ben_zeu CsHy 1a hidrocacbon thom tiéu biéu va quan trong

nhat vi vong nay cé6 mit trong tit ci cac hidrocacbon thom c6
veng bén mata goi 1a aren. Thi du:
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O- __

Bélizen" o Tbluen Naphtalen
Blphen}l Dlpheny Imetan

Ngoai ra con c6 mét s6 hgp chat thom khac lai chita nhitng
vong khac v benzen

2.3.1 Cau triac phan ti benzen va khai niém vé vong
thom

Benzen c6 céng thic phan tit C;H, dng véi cdng thitc chung
C, H,n—s Theo ¢cong thiic nay thi dudsng nhu benzen 1a hop chat
rit khong no. Thuc t&, benzen 14 hop chit vong rat bén. ¢6 thé
cong hidro mdt cach khong dé dang (so véi etilen, hexatrien-
1.3,5.v.v...) tao thanh xiclohexan; song lai thé hién tinh chat
cua mot hgp chiat no, nhu khéng tac dung véi nudéc brom va
dung dich KMnO, lodng. dé tham gia phan ng thé véi brom.
axit nitric,...khi ¢6 mat chat xic tac, v.v...Déc tinh d6 duge goi 1a
tinh thom'" |

Cac k&t qua khao sat cdu tric phan td benzen biang phudng

" Khai niém “thom” ¢ day Lmug ¢6 nghia 1A ¢6 mui dé chju (mui thom). Vé
mat lich su, ¢ mét 88 hop chat ¢6 mii dé chju (tim thay trong thye vat
cach day da may thé ki) duge xadc dinh 13 c¢6 chia vong benzen
(benzandehit, ancol benzylic...): do A6 chang duge goi 14 hop chAt thom.
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phap hoéa hoc va phuong phap vat Iy cho thiy: benzen cé6 vong
sau canh d8u va phéng; tdt ca cac goc oo déu bing 120°; tit
ca cac lién két cacbon-cacbon déu bang 1,394 (dai hon lién két

C=C trong etilen va ngan hon lién két C-C trong etan).

Theo Kekule (1865) thi benzen la mét vong siu canh c6 ba
lien két 461 va ba lién két don xen ké nhau. Cong thiic nay
khong giai thich duge tinh them va dic diém hinh hoc cia

benzen.
O Céng thitc Kekule

Theo quan niém hién nay, benzen cé sau nguyén tu Csp?,
moi nguyén tu dé da si dung ba obitan sp2 dé€ tao ra ba lién ké&t
o vé1 hal Cgp2 va mét H (x. hink 2.6).

Hinh 2.6 Cdc lién két otrong phén ti benzen.

Con lai obitan 2p c¢6 truc thﬁng;gé‘_c vOl mat phang chiia cac
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lién két o thi xen phu bén véi obitan,2p clia hai nguyén ta C
bén canh tao thanh obitan phan ti =. tac 1a tao lién két & &
khap vong (x. hink 2. 7).

Hinh 2.7 Lién két ntrong phdn tiZ benzen.

D& biéu dién vong benzen trén mit phidng gidy ta ¢ thé
ding céng thic Kekule (a) véi cach hidu ndt dung mdi 6 trén,
hodc cong thitc vong d61 xing (b):

(a) | (b)
Vong bén_zen 12 mét vong thom dién hinh. Nhitng vong khac
cling ¢6 thé dudge coi 13 vong thom, néu thod mén hai diéu kién
sau day: | | -

a) Vong cé cdu tric phc‘ing va ¢6 hé théng lién hop khép kin.
Nhitng vong d6 khéng nhat thiét chi do cacbon tao nén ma c6
thé do nguyén ti clia cac nguyén to khac.

Thi du mdt s6 vong thom:
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09 0 ©a

Benzen  Piridin Furan Ion tropili Naphtalen

b) Hé lién hop khép kin dé cé s6 electron x hogdc p cdp doi déu
vGi téng s6k =4n+2 (=0, 1,2, 3,...). Thi du: k = 2 (hay n = 0):

CsH; CsH, CeHs  _CeHs

CoH.- CeHs CGHS

k =6 (hay n = 1): benzen, piridin, furan, ion tropik, ....

V.V...

Vi vay, nhiing véng sau day khong phai la vong thom, nén
khéng bén hoac kém bén:.

In A

=4 -8
| va khéng phéng

khong phang

2.3.2 Tinh chat vat 1y

Aren la nhung chat long hodc ran khéng tan trong nué‘c tan trong cac
hidrocacbon khéac va nhiéu dung méi hfiu ¢d. Cac aren lung déu nhe hon
nude. Hang s6 vat 1y ctia mot s6 aren dutjc ghi ¢ bang 2.3.
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‘Bang 2.3 Hang s8 vét ly cua aren.

Hagp chat Cong thic e %0 b, DC_- - d
Benzen C.H; 5,5 80 0,879
Toluen CeH;-CH, . -95 111 0,867
Etylbenzen C5H5—CHECH3 -95 136 0,867
Cumen CEH5—CH(CH3)2 - -96 152 0,862
o-Xlilen LZ—CHHJI(CH;QE -25 144 0,880
m-Xilen 1.3-C¢H,(CH.), -43 139 0,864
p-Xilen 1.4-C4H (CH.,)., 13 138 0,861
Stiren ) CQ;HES-CH:CHE -2 182 0,997
Naphtalen C,oHaq 80 218 . 1,145
Antraxen CmH,]o 217 340 1,250

2.3.3 Tinh chit héa hoc

Benzen c¢6 tinh chit dic trung 14 phdn éng thé electrophin,

con nhiing phan tng cong va oxi hoa chi xay ra trong diéu kién
khic nghiét.

Cac dong ding clia benzen ciing tham gia céc phan tng thé
¢ nhan thom; ngoai ra con cac phan dng & nhém ankyl, nhu thé
hidro va oxt hod. ‘

1. Phan ing thé electrophin & nhan thom

a) S dd6 phan Gng thé&

Ar‘"H _:F_Z_—

Xt —

= Ar—E + HZ

,L‘"J

Ar : géc thom; Z-E c6 thé 1a Br-Br (c6 xic tc), HO-NO,,
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HO-50;H, HO-C3H,, v.v...

Thi du: _ -
Fe -
Cotls FH + Br—Br . —————= C¢Hs-Br +HBr
"""""" HyS0,4 dd .
CoHs _i_I:I_j_ﬂ_Q__'NOa e CgH:-NO, +H.0
------------ © 80, o .
CeHs -H + HO “ISOgH = CgHs -503H + HyO

b) Cd ché phan @ng thé

Nhd ¢é chit xie tac thich hgp, tac nhin phan {ng Z-E cho
ta ion E (hodc mot dang tucng ty); ion nay tdn céng vong
benzen & chd nao giadu mat d electron hon, theo so d6 sau:

H E E

+ EW - _ | )
@ - cham @ | nha;nIT t: 0
Benzen Phiic o '

San pham thé

~ (san pham trung gian) -
" Thi du: '

Co r:-hé‘;"bmm hod benzen.:

2Fe + 3Br, — '2FeBr3.

+ —

5 s |
. Br-Br. -+ FeBrs———= Bn... B_rFeBr3 hoéc Br [FeBr4]( )

Lo~
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Br | Br

o G

FeBr,+ HY__ FeBr; + HBr

Co ché nitro hod benzen:

H80, == H"+ Hso”

) . +)

HO—NO, + H =—= H—0—NO; == H;0 +NO,

- . No2
Q + N02 —— + H

c) Quy luat the G vong benzen '

- K]:u vong benzen da c6 sdn mét nhém thé ankyl (-CH,,
~-CoHg,....) hosc nhém thé khac c6 hiéu dng +C nhu -OH, ~NHo,,
~OCH,, ~N(CHj), phan tng thé sé& xay ra dé dang hon benzen
(tdc la vong thom da dige hoat hod) - trit trudng hgp nhém thHé
la halogen, va uu tién xay ra ¢ cac vi tri ortho v para.

Ta goi nhitng nhém thé s&n cé néu 3 trén la nhiing nhém
dinh huong ortho-para.

- Khi vong benzen 44 c6'sin nhém thé& véi hidu (ng -C ﬁhu
-NO,, -CH=0, -COOH,v.v...phan ting th& sé x3ay ra khé khdn
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hon (vong fhcim bi phan hoat hod), vi uu tidn & vl tri meta.

Ta go nhUng nhém thé trén 13 nhém dinh hudéng meia.
~ Thi du: néu coi tde dd phan Gng k cia benzen 14 1 don vi thi t6c
d6 phin tmg va ti 1& % san phAm nitro hoa § cac vi tri khac
nhau ctia mét 6 hop chit thom nhu sau:

40% S 56% 30% 6%
@ - 3% 1% 93%
60% 41% 9% 1% .
k = 1000 k=25 k=1 k=310° k=610°

Ngudi ta c6 thé gidi thich quy luat thé dya vao anh hudng
cia nhém thé dén d6 bén cha san pham trung gian (phic o)
trong phan tng. . |

2. Phan ting c{ing'

Phan ting céng vao vong benzen co the xay ra, song tuong
d61 khé khan.

a) Cong hidro
P S S | | - '-"""Ni | -
06}16 + 3H2 .- - Cﬁle_
. ~1500

Cha y rang x1clohexen CGH 10, c6 phan ung n.hanh ngay
nhlet do phong.” :
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b) Cong clo

CgHg + 3Clo 5 - CGHGCIG-

San pham sinh ra cé tén 13 1,2,3,4,5,6-hexacloxiclohexan
gom 8 déng phan lap thé, trong d6 chi ¢c6 dong phin y ¢6 hoat
tinh trit sdu rat cao. Trong mét thoi gian dai dong phan nay da

dudec dung lam thube trit sdu, trit mudi dudi cic tén gol
hexacloran, 666, lindan.....

as

R o
~ : f Cl' Cl, /Cl Cl “l
+ C]— —_— — oo ——
@ H ClI Cl
Cl Cl

3. Phan t@ng oxi hoa
a) Phan {tng chay

Benzen va cac ddng dang ctia né chay trong khéng khi véi
ngon lta vang va thudng ¢é6 mudi den. N&u cé. ¢t oxi, phan tng
oxi hoa sé xay ra hoan toan:

CoHg + 220, ——» 6C0, + 3H;0 AH=3350kJ/mol
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b) Oxi hoi khéng hoan toan

Benzen khong 'phén ung véi dung dich KMnO,, nhung &
nhiét d6 cao va ¢ mit chit xdc tac V505 benzen bi oxi hoa
thanh anhidrit maleic:

O
0 - VQOE," | :
+ 5 O > O + 2H,O + 2C0,
= 400-4500C |
O

4. Cac phan ¥ng & mach nhanh cua ankylbenzen
a) Halogen ho4 mach nhanh

Khi chiéu sang vi ;dun'néng, clo va brom c6 thé thé hidro 3
nhanh ankyl mét cach dé dang, nhit 1a & vi tri a (do anh huang
cua vong benzen). Thi duy;

b) Oxi hoa mach nhanh

_ Wi dengld O TPV R Ay ¥ R Sl S T £ .3, p
Vi tri o cla ankylbénzen ¥4t hoat:dong d8i'v6r chat oxi hoa
manh, nhit KMnO, hoc K20r297 :It‘fﬂzsod‘i Th? ‘*iuﬁ b T



. . . . - - - h L .' .hr
2 BN o -""-L D '. '-"‘: ‘* T €1 -_." ' ',-"'-E_ I ."f."ﬂ
_. -

caasaﬂg,——mil"- 06H5~000K--- CeHs-COOH

| n .H"ﬁ S ) | :
CeHs-CHyCH;CH; ——= CeH5-COOK —= CoH;-COOH

Néu & vi tri o khnng ctrn hldm th1 phan ung khé xay ra (thi

~du tert-butylbenzen)

2.3.4 Tinh chit héa hoc ctia stiren va naphtalen
1. Stiren, CgHy-CH=CH,

~ Stiren c6 day du tinh chat cia mdt hidrocacbon khéng no1a
dé tham gia cac phan {ing cfng, tring hop, oxi hoa.

a) Cong hidro

@CH ? 259C, 2-3at Sl
L, <:>—CH2-CH3
100°C, 100at

b) Cong halogen |
CBHE]‘_CH—-CHz + Brz —)' CGH5-CHBI'—'CH2BI'

¢) Cong HA (HOH, HX.H,80,,v.v..)
C.H.-CH=CH, + HA — C;H,-CHA-CH,

122



d) Triang hop

| (CeH5CO0), - -
- n CgHs-CH=CH, _ - "'_CIJH__CHQ
| CeHs - n
e) Oxi hoa
- KMnO,
CBH5~CH:CH2 = CeHs-COOH + CO, + HoO

2. Naphtalen C,,H,

- N aphtalen co tinh chdt tuong tu bénzen, song .vi- {ri o
thudng c6 kha ning phan tng cao hon vi tri B. |

a) Céng hidro

7_’%(13)- C;H;OH, Na C,HsOH, Na

6 ' 3 D e— — —_—— —
5 4 78°C v 1320¢C |
Naphtalen cootos o -Dialim, o L
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b) Thé electrophin

5
e —— -y - . - e r—————

B‘-‘ 2

Z-E : Br—Br/CH3COOH
HO-NOJH,S0,dd
HO-SO;H dd/80°C (néu 6 160°C sé sinh ra dong phén §).

¢) Oxi hoa .

O
, 400°C
o O -
Anhidrit phtalic

2.3.5 Diéu ché va tng dung cua aren
1. Diéu ché

a) Trong ¢dng nghiép, mét lugng 16n benzery, toluen va naphtalen thu
duge tit qua trinh chung ¢4t nhua than da va rifominh dau md.

b) C6 thé-didu ché benzen va toluen bang phan tng dehidro hoa - déng
vong n-hexan va n-heptan (x. 2.1.3).

 ¢) Khi cbng nghiép khdng ¢6 di benzen ma thita toluen, cé thé chuyén
toluen thanh benzen: |
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Xt
9 = Ce¢Hg + CH
CeHs-CH; + H, 580_7600C 6116 4

d) Mudn diéu ché cac dﬁng ddng cia benzen CgHs-R ¢6 thé cho benzen
tac dung v6i dan xudt halogen R-X ho#c ancol R-OH, hoic anken, nhd chat
xue tac thich hop. Thi du:

H" |
C¢Hg + CHy=CHCHj, > CeH-CH(CHy);

e) Stiren duge diéu ché tir benzen nhu sau:

H™ Zn0,6000C
Cﬁ:[—]:'5 + CH2:CH2—'-"" CGH5—CHQCH3 -Hg - CsHa-CH:CHg.

2. Ung dung

a) Dung maoi

Do c6 kha ning hoa tan rat t6t nhidu chdt hitu co k& ¢i diu md, nhiéu
polime,... nén toluen, xilen,... va nhat 1a benzen dugc dang réng rai lam dung
mol.

b) Téng hdp monome

T benzen ¢6 thé téng hgp stiren (dé€ san xuit chat déo va cao su buna
S), caprolactam (san xuat td capron), axit adipic (san xudt nilon-6,6), v.v...

Tu cac xilen diéu ché cac axit benzendicacboxylic (dé sdn xuat tg
polieste).

Tt naphtalen diéu chg anhidrit ‘phtalic (didu ché pﬁlieste va mdt s6 chat
mau). o | -

¢) Tong hop nong dwdgec, thui:‘i_'c nd, pham nhudm

Tt benzen c6 thé tdng hop thudc trit sau 666, DDT...
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T toluen tdng hgp thude nd TNT' (trinitrotoluen), tit benzen tdng hop
axit picric hay 1a trinitrophenol ciing 1a thudc né.

Tit benzen va naphtalen ¢6 thé san xu#it mot loai phdm nhudém quan
trong goi 14 pham azo.

Ngoai ra tlit benzen va cac dong dang con téng hgp duge hang loat dude
pham.

2.3.6 Gidi thiéu chat tidu biéu
1. Benzen, C;H, I

Benzen la chat long linh ddng, khéng mau, ¢é6 mui thom dic trung, rat
déc. Benzen khong tan trong nudc, nhung tan trong ancol, ete ddu hod.. Dic

biét benzen hoa tan dugc ddu md, Tuu huynh va nhidu chit khac nén dude
diong 1am dung méi rat phd bién.

Benzen 14 ngudn nguyén liéu rat quan trong cia ¢dng nghidp héa hoc:
né duge dihg nhigu dé san xudt anilin (¢t d6 tdng hop phdm nhudm va duge
pham), clobenzen (Jam dung méi vi san xudt DDT), stiren (san xudt chat
déo, cao su) va nhidu sin phdm quan trong Khac.

2. Naphtalen, _CleB

Naphtalen la chat ran, dé thang hoa, ¢6 mui dic trung, khﬁng tan trong
nude, tan trong ancol néng, ete, benzen,..

Ngudn chii yéu san xudt naphtalen 13 nhya than da (chia 6-10% la
naphtalen).

Naphtalen duge ding nhidu dé san xudt pham nhudm, duge phim, chit
deo, dung mﬁi_(;etralih, decalin,...)...Trong ddi song, naphtalen dugc ding dé
phong gian, nhay (dudi tén goi thong dung “Bang phién™).
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Bai tap

2.11 Trinh bay syt hinh thanh lién k&t tu cac obitan nguyén tit trong phan
ti; - |

a) Benzen
b) Stiren (C6H5CH=CH2)

2.12 2) Hop chat A 12 mot déng ddng cia benzen, ¢6 & khéi hoi so vdi metan
bang 5,75. Xac dinh cdng thic cdu tao cda A,

b) Cho A tham gia vao cac qua trinh chuyén hoa theo so dé sau;

HNO; dd (1 mol)/H,S0, dd

B + C
(1)
Cl, (ln:l)ol)!Fe oD . E
(2 |
A
Cly (1mol)/as, t0 P
(3 o
KMnO, dd/to HCI
- (3 - H
(4)

Cac san pham ghi trén so dé déu 1a chat hiwy co. Hay ding cong thiic
cAu tao vidt cac phuong trinh phan tng. Trinh bay va so sanh ¢o ché cia
hai phan ing (2) va (3).

2.13 C6 ba hidrocacbon thom CgH g (A), CgH 4 (B) va CgH ;5 (C). Khi nitro &

nhan thom, A cho hai din xuat mononitro, B cling cho hai din xust
mononitro, ¢dn C chi cho mét din xudt mononitro.

a) Xac dinh c4u tao va goi tén A, B, C.
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b) Dun néng mdi hidrocachon trén véi mot lugng du dung dich KMnO,
dam dac. Viét cong thie cdu tao cia cac san pham.

2.14 Tt toluen va céic hoa chat vo cd cAn thiét, hay viét s¢ do cac phan ing
diéu ché cac chat sau:
a) Metylxiclohexan;
b) Axit meta-nitrobenzoic;
¢) Axit para-nitrobenzoic;
d) 2,6-Dibrom-4-nitrotoluen.
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Chuong 3

HOP CHAT HOU CQ
DON CHUC VA PA CHUC

3.1 DAN XUAT HALOGEN

Khi thay th& mét hay nhidu nguyén tu hidro trong phan ti
hidrocacbon bang halogen ta dude din xuit halogen. Tuy theo

cdu tao mach cachon. ta cé halogenankan, halogenanken,
halogenankin, halogenxicloankan va halogenaren.

Thi du:

*

CH;-CH,Br CHs=CH-CH,Br CH=C(!C]

Halogenankan

Halogenanken Halogenankin
(Brometan)

(3-Brompropen) (Cloetin)
Halngenxicloankan Halogenaren
(Iotxiclohexan) (Flobenzen)

Ngoai ra. tuy theo s6

nguyen tu halogen c6 trong phan t,
ta phan biét cac din xuit monohalogen, dihalogen, trihalogen
- va polihalogen.

Thi du:
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CH.CH,CH.€t  CH,CHCICH,€1 CH,CICHCICH,Cl

Dan xuit monohalogen Dan xuit dihalogen Din xuit trihalogen
(1-Clopropan) (1,2-Diclopropan) (1,2,3-Triclopropan}

3.1.1 Tinh chat vatly

Tinh chat vat ¥ cha cac dan xuit halogen phu thude vao
thanh phén va cdu tao cua goc hidrocacbon cling nhu vao
halogen. Cac ankyl halogenua ¢6 khdl luong phan t thap la
chd't khi, trung binh la chét long, cao 1a chat ran.

Cac dan xuit halogen déu 1a hop chat cdng hoa tr1 nén thuc
~ t& khéng tan trong uudc, ching tan duge trong cac dung mobi
hitu ¢d va ban than din xuit halogen cfing 14 nhitng dung mol

hitu ¢ t6t. Bang 3.1 d&n ra tinh chat vat 1§ clia mot s& dan xuit
halogen.

Trong phd hong ngoai, lién k&t C-F ¢6 cuc dai hap thu trong vung
1350-1000 em™ . lién k&t C-Cl trong vimg 800-600 cm ™, con lién két C-
Br va C-I hap thu & tdn s con thap hon, ndm & ngoal ving xac dinh cua
may co lang kinh NaClL

Trong phé ti ngoai, cac dan xudt halogen co vach hap thu rdt yéu
(2<300): dan xuat clo ¢ 172 nm, dan xudt brom & 204 nm, din xuat iot O

257nm.
7

3.1.2 Tinh chat héa hoc

Trung tdm phan @ng cua cac dan xuat halogen 1a lién két
C-Hal. Do d5 4 dién cua halogen 16n hon cia cacbon, nén lién
k&t C-Hal 14 lién két cong hoa tri phén cuc:
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5" 5
C——Hal

Cac lié_n k&t phéan cuc ¢é6 momen ludng cyc (bang 3.2)

Bang 3.1 Hang s6 vdt Iy cua mét sé dén xudt halogen.

Tén hop Cong thiic tne °C | t4°C d2°
chit
760mmHg
Clometan CH.Cl -97.0 -23,7 0,920
(metyl clorua) > |
Brommetan CH,Br -93.0 4.6 1,732
(metyl bromua) | - |
fotmetan CH..I -66,0 42,3 2.28
(metyl 10dua) )
Cloetan C,H.Cl -139.0 12,0 0,898
(etyl] clorua) ~ - .
1-Clopropan CH,CH,CH.,Cl -122.8 47.2 0,890
Vinylclorua | o ~CH-C] -154,0 -14,0 | 0,911
(cloetilen) -
Anlyl clorua CH,=CH-CH. Cl -136,0 | 45,7 | 0,938
(3-clopropen) - ”
Clobenzen C:H-Cl -45,2 | 1320 | 1,107
Brombenzen C.H,Br -30,6 | 155,1 | 1,499
Clorofom | CHCl, -63,5 | - 61,2 1,50
Cacbon lcer, 229 1 770 | 1,60

tetraclorua
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X
¥ '

Bang 3. 2 Momen luong cuc-fD] cua mot s6 dah xuat

halogen.
Halogen | CH,-CH,-Hal | H,C=CH-Hal | C.H.-Hal
Cl 2,05 1.44 1,73
- Br- 2,01 1,41 1,71
I 1,87 1,26 1,50

Kha ning phan g cia cac din xuat halogen trudc hét,

phu thudc vao ban chit cua halogen, va duge sdp x&p nhu sau:

Mit khac, kha niang phan tng cua din xuit halogen con
~, N - « R " r . s S
phu thudc vao dac diéin cua gdc hidrocacbon néi véi halogen. Do

RF << R(Cl < RBr < RI

d6 ngudi ta da chia cac dan xuat halogen ra lam ba loai:

— Loai ¢6 kha ning phan ing trung binh gdm cé ankyl va

xicloankyl halogenua.

~ Loai c¢6 kha ning phan tng kém gom cac ankenyl va aryl

halogenua, trong do halogen nédl tryc ti€p véi cacbon lal hoa Sp

Kha n#ng phan cat lién két C-Hal gidm vi trong phin tit con ¢b
hiéu tng lién hgp C ctia cip electron p cta halogen véi electron

n cua lién k&t d6i hodc véi hé thong electron = ctia nhan théin.

Thi du:

- Loai ¢6 kha ndng phan ting cao gdm cac dan xuit halogen,
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trong d6 nguyén ti halogen dinh véi nguyén t cacbon & bén
- canh nguyén tit cacbon mang né1 461, hodc véi nguyén ti cachon
6 canh nhan thom. Thi du:

CH,=CH-CH,-Cl @CHz-Cl

Anlyl clorua R Benzyl clorua

Nh_ﬁng phan dng quan trong cia dan xuit halogen 1a thé,
tach va tac dung véi kim loai. Ngoai ra, cic hdp chit dé con cb
thé tham gia phan @ng 8 géc hidrocacbon (th& 3 nhan thom;
cong vao gdc khéng no, v.v..).

1. Phan iing thé ‘

Phan tng thé nguyén td halogen trong din xust halogen
xay ra cha yéu theo co ché nucleophin (Sy).

Thi du:

CH,C + KOH - CH,0H + Kl
CH3CH§C1 4 CH3ONa — CH3CH,OCH; + NaCl
CH;CHoBr . + NHjqy — CH,CH,NH, + NHBr
CH,CH,I  + KCN 5 CHCH,CN +KI

'So db tong quat clia cac phan ung the nucleophm cd. thé
bidu didn nhu sau: *

Y + R-X - R-Y + X
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Tac nhan nucleophin Y™ ¢6 thé 1A anion hay phan ti trung
hoa c6 cip electron t1t do & mdt nguyén ti (CI', Br, I, OH, CN"
H3N:, v.v..). Nguyén t& hay phém nguyén ti X bi thé 14

nhém hit electron (-Cl, -Br, -1, -OH, -NR,,-SR,,v.v...).

Tuy theo s6 phan ti tham gia vao giai doan quyét dinh téc
dd phan tng, ta phan biét phan ‘ng thé nucleophin don phan t
(Sv1) va phan @ng thé nucleophin ludng phan ti (S,2).

Déc diém co ban clia phan tng S42 13 hinh thanh phic hoat
dong hay trang thai chuyén ti€p trong qua trinh phan tng, chit
khéng tao ra san pham trung gian. Thi du phan tng thuy phan
metyl iodua bang dung dich natri hidroxit tao ra metanol:

H H

I_I\ 5~ | (‘*‘3_ -/
HOTX'II'NC K-/I’ h—HO.—---_ ————— [ HO_H_C"I,_ + I_
H' | 7\ \ H
H H H - H

Trang thai chuyén tiép

Trong trang thai chuyén ti€p, nguyén td cacbon trung tam
¢ trang thai lai hoa sp® va nhu vay né c6 mét obitan p tu do
dong phuong véi obitan khéng lién két cua HO tidn d6n va
obitan lién két cua I tach ra. Do d6, ca hai hgp phan clia hén
hgp phan ting (tac nhan HO™ va chit phin tng CH,l) déu tham
gia vao giai doan quyét dinh téc d6 phan tng. Phan tng Si2,
nol chung tuin theo phuong trinh téc d6 phan ng bic hai:

v=k [ CH,I ] [HO )

Khac véi phan ting Sy2 chi ¢6 mot giai doan, phan ting Sy !
xay ra theo hai giai doan va su dat lién két cfi va tao thanh lién
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el

Logarit
t6c do

-

CH; €,H; i-CsH, +-C,H,

Hinh 3.1 Su bién thién co ché'va t6¢ d6 phdn ing RX+Y —
RY+X" theo bdn chdt cia gée ankyl R.

2. Phan itng tach hidro halogenua

Khi dun néng dan xuit halogen véi dung djch kiém trong
etanol sé xay ra phan g tach hidro halogenua d8 tao thanh
hidrocacbon kKhéng no. Thi du: | |

KOH -
CchHgBr - CH, = CH,; + HBr
' - ancol
" Etyl bromua | Etilen

Dic diém c&u tao ciia din xust halogen c6 anh hudng r5 rét
dén kha ning phan tng tach. Déi véi cic din xuit halogen cé
cung gdc R, nhung cé ‘halogen khac nhau, thi kh3 nang tach
theo trat tu sau: | | | .

RI > RBr> RCl > RF

Phan tng tach cic din xust halogen bac mét thu&“iﬁg chi tao
ra mot olefin, trong khi d6 cac dan xuit halogen bac hai va bac
ba tuong ting c6 thé tham gla phan @ing tach theo hai ho4c ba
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.huﬂng khac nhau, tao ra hati hodc ba olefin d6ng phan cua
nhau. Thi du; L

CHgCHgCHCHg EI;SIET CH,?,CH:CHCHE; + Cchﬂch:CHg
| ér (81%) (19%)

Huéng chinh cla nhiing ph'én ung tach nhu vay tuan theo
_qui tdc chung goi 14 qui tic Zaixep: Trong phdn éng tdch
nucleophin, halogen bi tich ra ciing véi hidro & nguyén tu
cacbon c6 bdc tuong dbi cao hon, tao ra olefin cé tuong déi nhiéu
nhom thé kon ¢ hai nguyén tiz cacbon mang néi déi. |

3. Phan itng véi kim loai -

Dén xuét halogen phan tng véi kim loai tao thanh hop chat
co kim: | o

CH3CH,Br +2Li XM _ cpcH.Ii +LiBr

CH3CH,Br +Mg X0 _ oy ol MeBr

Véi kim loai natri ta duge ankan (phan tng Wurtz):
2CH;CH,Br + 2Na - CH,CH,CH,CH, + 2NaBr
Phan {ing qua giai dﬁan taﬁ thanh ht;:lp:ché't cd kim:
R-X +2Na - R-Na + NaX
R-Na + RX - R-R + NaX

Kha ning phén g cia din xuit halogen gidm din theo
thi tu sau; |

" R-I >R-Br >R-C]
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3.1.3 Phuong phap diéu ché&
1. Halogen hoa true ti€p cac hidrocacbon

Halogen hoa truc tiép hidrocacbon la phusng phap phd bién nhat
ding diu ché din xust halogen. Véi cic hidrocachon no, halogen
tham gia vao phan tng thé (x. 2.1.3); v6i cac hidrocachon khéng no va
hidrocacbon thom thi tuy thudc diéu kién phan tng ma cic halogen
‘tham gia vao phan ung thé hoic phﬁn dng cong (x.2.2.3 va 2:.3.3).

2. Di tw ancol

Cho ancol tac dung vé6i hi‘dro halogenua (HCIL, HBr, HI ) c6 mat |
ctta ZnCl, hodc thay thé hidro halogenua bang photpho halogenua,
thionyl clorua (x. 3.3.2). | |

3. Diéu ché dan xuit flo

Cac ankyl florua thuong duge didu ché bang con dudng gian ti€p.
“Thidu: | |

CH.CH,I + AgF —» CHyCH,F + Agl{

 3.1.4 Gidi thiéu cac chat tiéu biéu
1. Metyl clorua, CH;Cl -
La chat khi khong mau, ¢6 thé didu ché cung véi cac dan xuit clo
khac cia metan bing cach clo hoa tryc ti€p hidrocacbon nay. Metyl
~ clorua tinh khiét c6 thé dugc diéu ché€ bing cich cho ancol metylic tac

“dung véi hidro clorua & ap suit cao. Metyl clorua dude ding lim chat
sinh han cho tu lanh, 1am dung mdi va tac nhin metyl hoa. |
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2. Vinyl clorua, CH,=CHC]

La chat khi, diéu ché bang cach cong hidro clorua vao axetilen hay clo
hod etilen. Dudi tac dung cia chat khoi mao, vinyl clorua tring hgp theo co
ché gdc tu do thanh polivinyl clorua. Polivinyl clorua duge diung lam vai gia
da, vat liéu cach dién, ....

3. Clobenzen, C,H,Cl

- _La chat 1éng, duge didu 'ché' bang cach clo hoi tryc ti€p benzen.
Clobenzen duge dung dé tdng hgp phenol, anilin va nhat 12 dé san xuat thude
- tri sau DDT. -

c1 + 0 +_@~01——-01©—<|3H01 + HyP

CH CCl,

|
CCl, | DDT |
(4,4'-Diclodiphenyltricloetan)

3.1.5 Cac dén xuat di-, tri- va polihalogen

Néu ¢ trong hgp chit, mét nguyén tit.cachon lién két véi
mot vai nguyén tit halogen thi lién k&t C-Hal bi ngén lai dang
k€. Thi du c_hi@u dai lién két C-F trong CH,F 1a 1,394, con trong
CHF; 1a 1,33A. Do d6, néi chung, cac din xuit polihalogen cé
kha néng phan tmg kém hon din xuét monohalogen. Ching
han nhu metylen clorua CH,Cl,, phan tng véi ion hidroxyl OH"
theo ¢o ché Spy2 thi kém hon so véi metyl clorua CH,Cl. Kha -

ning phan {ing cia cacbon tetraclorua CCl lai c6n kém hon
metylen clorua.

Duéi day dan ra mét s6 dan xuat polihalogen tiéu biéu.
1. Cac halofom (clorofom, bmmﬂfon'l va lodofom) dugc diéu ché& bang

cAch cho axetandehit hay ancol etylic tuong tac vdi halogen trong moi trudng
kiém: '
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Cl |
CI—I3—-LCI-I=_O 24-- CCl;—CH=0 KOH"" CHCl; + HCOOK
| Clorofom

Clorofom dugc di‘mﬁ lam dung méi hod tan cac chdt md, nhya,v.v... N6
la hgp chat hitu co &éu tien duge dung ladm chit gdy mé trong giai phiu.
Clorofom ddc va gdy ung thu, do dé né khong duge ding 1am chit gay mé

nita. Hién nay ngudi ta hay dung chat gdy mé it déc CF4CHCIBr, ¢6 tén
thuong mai 14 Halothan (2-brom-2-clo-1,1,1-trifloetan).

2. Cacbon tetraclorua duge diéu ché trong cong nghidp bang cach ¢lo
ho& metan hoéc tit cacbon disunfua va clo v8i sy ¢6 miit ctia SbClg, AlCl; hay
FEC]3.

SbCl; |
CS, + 3CL, = CCl, + S,CL

Cacbon
tetraclorua

Cacbon tetraclorua la mdt chidt 1ong ning. Trong phan tit cacbon
tetraclorua khong c¢dn hidro, do d6 né khéng chay khi tiép xic véi lita. N&
dugc dung réng rai 1am dung mdi va chét chita chay.

3. Hexacloxiclohexan dugc diéu ché biang cich cong clo vao benzen
trong dleu kién cua phan dng dong ly. N6 ton tai dudi dang 8 dong phan lap
thé xuit phal; ti dang gh€ clia xiclohexan va dugc goi tén 12 cac dong phan «,
B, v, 8, ¢, n, 6,...Nh3 khao sat bang tia Ronghen, ngudi ta da thiét lap duge vi
tri ctita cAc nguyén tl clo trong vong Xiclohexan. Cac dong phén ¢6 thé duge
tach riéng nhd k&t tinh phan doan, ho#c t6t hon ca la bang phuong phap séc
ki. Chi ¢6 dong phan y (gammexan hoic lindan) 12 ¢6 tac dung trit sdu manh.
Cac d0ng phan khac ¢6 déc tinh y&u hodc khong dde. Trong hdén hgp cac déng
phan thu duge khi clo hoa benzen dudl anh séng ti ngoai, ddng phan y chi
chi€ém khoang 13%.
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C

H Cl

Dong phan y ( eeeaaa )

4. Cac Freon (con goi la cloflocachon hay CFCs) 1a halogenankan da
duce flo hoa, thuong duge diung 1am tac nhan sinh han va tac nhan tao bot.

Freon-12, CFyCly ¢6 t, —1550(:‘-; tg —BOGC, 12 chat khi ¢ didu kién
thudng, né khong chay va khong dée, duge ding rdng rai l1am tac nhén sinh
han cho tu lanh.

Freon-11, CI'Cly, 13 chat 1dng sdi 6 nhiét dd thap, duge ding lam tac nhan
120 bot trong san xual polime xdp. Sy giai ;Jﬁfmg Freon vao khi quyén lam tang
phan tng clia N6 véi téng ozon baoc vé Tral Dat; CFCs khuéch tan vao tdng binh
lua, & d6 cac nguyén ti ¢lo xic tae cho phan dng phan huy ozon (O5) thanh oxi
(0, ). Freon da gay ra “I6 thing” tang ozon va ngudi ta da phat hién thay hién
nigng dé 6 trén chau Nam Cuc. Phan dng xay ra nhu sau: |

Duéi tac dung cia anh sang mat +roi, lién két cacbon-clo ddt ra dé tao
thanh nguyén tu clo:

hv . .
R—Cl = R + (Cl

Nguyén ti lo nay phan huy ozon bang phan tng day chuyén goc ti do:

hv
O:-} ~—— — 02 + O.x
Cl* + Oy - 0, + ClO*
O' + CIO. w C]* + 02

Cac hiép nghj qudc t& da han ché viéc san xuat vi st dung “Freon pha
huy tang ozon”. Freon-12 ¢6 thé duge thay thé bang Freon-22, CHCIF,. Cac
I*reon ¢6 lién két C-H (nhu Freon-22) duge goi 1a HCFCs, thudng bj phan
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sy

huy 6 dudi thap trude khi 18n t6i tdng binh luu. HCFC-123 (CHCI5CFg) duge
thay thé cho Freon-11 trong san xuat chat déo Xap.

5. Tetrafloetilen, Cly=CF, 1a chat khi & didu kién thudng (the

—14:?.,50(? va t,S—TES,IBGC). Cé mat peoxit, tetrafloetilen da dang trang hop
thanh teflon;

nCFy=CFy - ....~CF3-CFy-CFy-CFy-CFy-CFo-....
Teflon
Teflon ¢é nhiéu dac tinh qui bau. N§ khéng thay ddi tinh chat & khoang
nhigt 46 tit -73 dén +260°C, khong tan trong bat ki mét dung méi nao, khéng
chju tae dung cua axit clohidric, axit nitric dac néng. D61 vsi dung dich xat
50% & ndéng né ciing khéng chju tae. dung, chi ¢6 flo nguyén td 1a ¢6 tac dung

yéu 1én né ma thdi. Teflon duge phil 1én cac dé gia dung dé chdng dinh: chao,
ndi, xoong.

Bai tap
3.1 Goi tén theo danh phap IUPAC cac hgp chat sau:

a) CH 3I— CHg - (EH - CHQ -CHCl- CH3

CH,
Cl

b) 0 Br

1 Br
CHg I :

3.2 Dun néng moi dan xuat halogen sau day véi dung dich NaOH dam dac
trong nudc.

a) CH3-CH261
b) (CHg)oCHCI
c) (CH3)3C-C1
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Hay viét cac phuong trinh phan ung va so sanh téc do phan ung.

3.3 Ngudi ta chuyén hoi hgp chét A cé cong thic C HgBr theo so dd sau:

KQOH dd. etanol

- B
(1)
KOH loane. nubc ,
A oS — C
{(2)
Mg, ete khan
= - D

(3)
B 12 san phd&m chinh va ¢6 c&u hinh #rans.
— Viét c¢dng thic cdu tao cua A, B, C, D. .-
_ Cho biét (1) va (2) thude loai phan ing nao? (cdng, the, tach).
3.4 Tu CH5CHyBr va cac hoa chat khae, viét cac phuong trinh phan ung
diéu ché cac ancol sau day:
a) CHa-CHy-CH,0H
&) (CH.,COH)CH, T

3.2 HOP CHAT CO NGUYEN TO

Co nguyén t6 1a nganh héa hoc cac hgp chit hitu co cua tat
¢ cac nguyén 8, Cac nguyén t6 8 day bao gom hau hét cac
nguyén té trong bang tuan hoan trit cic nguyén t6 hitu co
(oganogen) c6 dién nhu cacbon, hidro, oxi, nite, luu huynh, cac
halogen va khi tro. Trong phan tit clia hdp chit cd nguyén 6,
nguydn ti clia nguyén td lién k&t tryc ti€p vél nguyén tu
cacbon.
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Phan 16n cic nguyén tg trong bang tuln hoan la kim loai
cho nén hon nita cac hop chit co nguyén t5 1 hgp chat co kim.
Gitta kim loai va phi kim khong c6 giéi han ré rang, tuy vay
nguol ta van chia hgp chit co nguyén té thanh cs kim va cg phi
kKim.

3.2.1 Hop chat co magie

Nhiéu kim loai nhu cic kim loai kiém liti, natri va kali; cac
kim loai kiém thé nhu magie. canxi; nhém & nhém 3: thiée, chi &
nhém 4 va cac kim loai chuyén tiép nhu kém. cadimi, thuy
ngan, v.v... ¢é thé tao thanh cac hdp chat ¢o kim tuong ung. Cac
g¢ hitu ¢ 1ién két véi kim loai ¢6 thé 1a ankyl. ankenyl, ankinyl
hoac aryl.

~ Cac hgp chét cd kim duge goi theo tén gdc hidrocacbon véi
téen kim loai va halogenua:

CH,CH,Na CH.\MgBr C H;HgCl
Etyl natri Mety]l magie bromua Phenyl thuy ngan clorua

Trong s6 cac hgp chat ¢ kim thi hop chit cg magie la quan
trong va ¢6 ¥ nghia hon ca. Hop chit co magie duge diu ché
bang phan ting cta anky! halogenua véi magie trong mdi trudng
ete khan ( Victor Grignard, 1900): |

ete
R-X + Mg = R-MgX

Cac dan xuit bromua va iodua cho hiéu suit tét, cac clorua

thuong phan ting kém hon, con hop chat co magie florua dén
nay van chua diéu ché duge. |
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Hgp chat co magie (com goi 1a thube thi Grinha) duge dung
rong réi trong téng hop hitu co, dé didu ché nhidu loal hgp chat

khac nhau, vi thé nam 1912 Grinha 4¢3 dudc nhan gml thudng
Noben.

Hgp chat co magie thudc loai c¢6 kha ning phin tng cao,
lién ket C-Mg dé it ra d& tham gia nhiéu loai phan Ung khac
nhau.

1. Phan @ng véi cac hgp chat cé hidro linh déng

So do chung ctia phan tdng la nhu sau:

5/\6

@ + R—MgX = R—H + A—MgX

Thi du: |
Nuge H-OH +RMgX — R-H+HO-MgX
Ancol H-OR +RMgX — R-H+RO-MgX
Amin H-NHR + RMgX — R—H + RNH-MgX .
Axit cacboxylic 'H—O(HZR + RMgX — R-H+ RCOO-MgX

‘Dua trén co s6 cac phan ting néu trén, ngudi ta di dua ra-
phuong phap dung metyl magle iodua CH3Mgl d€ dinh tinh va

dinh lugng hidro:linh déng trong cac hdp ch4t hitu ¢ theo thé
tich khi metan thoat ra: -

fffff -.-

th:ing phap nay cung co tlle dudc dung de dﬂ do am cac
dung mér. et T o rermealnnt i



2. Phan i’i’ng- cong véi hop chat cacbonyl va nitrin

Hdp chat cd magile cong hcip dé dang vao cac lién k&t bdi
phan cuic nhu C=0 (hay C=N)dé hmh thanh ra cac lién két
C-C mdi. Cacbanion R° " tan cbng vao C* ctia nhém C=0 (hodc
C=N) va Mg5+ k&t hop v61 nguyén ti oxi ( hay nitd) mang dién
tich Am, sau d6 thuy phéan tiép theo d8 Chﬂ san pham.

So do chung cua phan tng cong v81 hop chat cacbonyl la
nhu sau:

+ . : RIT + . _ , - R' —_ +
5 8 5 8 5 &
XMg R‘/Jr\j\/c= ~ R—C—0 MgX

- Ru . R” .

Magie ancolat

Magie ancolat duge thuy phén thanh ancol:

1';|tf e | | 1:1{1
R (Ij O MgX + HaO———"'R——CIl —0OH + XMgOH
RH | Rn
| Ancol

Nhu vay phan ting gom hai gial doan va ta ¢o thé tom tat
nhu sau:

o B R
R« \ T |
\'C'——“O 2 RMgX‘_ R _ (ll OH
R

| an/ 2) HEO

1t

— Néu R=R"=H ta ¢é fomandehit HCH= O va san pham cua
phan ng 13 ancol hac mét, R- .CH,OH. |
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—-'Néu R’ hodc R” = H ta ¢6 mot andehit dong déng cua
fomandehit R’-CH=0 va san pham cita phan ung la mét ancol
bac hai, R-CH(OH)-R’, con néu R’ va R” déu 13 gd¢ hidrocacbon,

ta ¢c6 xeton R’- CO-R va san pham cua phan iing 14 mét ancol
béac ba RR R”C- OH

3.2.2 Hop chit co photpho

Hgp chat co phi kim duge nghién cttu nhidu va cb ung dung
thyc t€ réng rai 12 hgp chat co photpho. N6 duge ding 1am thuée
trit sdu ¢6 hiéu luc cao, lam thudc chita bénh, cac hgp chit cao

phan ti khéng chay chit phu g1a dau nhon, c:hat tuyen noi
quing, v.v.. | : |

Cac hdp chit co phot-phﬂ dudc chia 1am hai nhém:

- Hop chét co lién k&t C-P, gébm cac ankyl(aryl)photphin;
cac ankyl(aryl) thé cta axit photphing, axit phc:tphonﬁ axit
photphinic, axit photphonic va cac photphinoxit.

~ Hgp chét ¢6.lién két gian ti€p: ctia cachon vdi photpho
C-O-P gbom dén xu#t clia axit photphord, axit‘ photphoric.

1. Hop chit co photpho co llen ket C-P

Trong s6 cac hop chat cé lién ket C-P, dang chu ¥ hGp chat

trong do6, photphoe tao 5 lién két cong . hoa tri.dong nhat, thi dy
pentaphenylphotphoran ( Wlttlg, 1949)

CSH’: \ /CGH5

P‘““\
CaHa I CeHs

CeHs
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Hgp'chat nay c¢é dac tinh ctia hdp chat cong hoa tri nhu tan
trong dung 'méi hitu co va khéng tan trong nude, cé nhiét do
néng chay thip. -

Ngoai ra cfing cin phai ké d&n cac din xuat cé nhoém chic

cua axit ankylphotphonic, chidng han nhu axit 1-hidroxi-
etylidenphotphonic:

HOQO), P——
(HO) 1|:|’ /C\ P (OH)»

O CH3;0H O

¢6 kha néng tao phitc bén véi cac nguyén t8 kiém thé, chuyén
- tiép va hiém. Cac axit diaminophotphonic thé hién tinh chat
chon lyga cao hon ca.

C{Ig/CHg ~C§S/CH3
(HO)EE C-NH—CH,CH,—NH—C ﬁ'(OH)_‘;j
O | O

Axit etilendiaminodiisopropylphotphonic

Cac complexon amilmphotpho hitu ¢6 duge dung dé dudi
kim loai ra khéi cd thé ngudi mdi khl b1 ngdé doc vi ching tao
thanh phtie bén tan trong nudc.

2. Hop chat cd photpho c¢bé lién két C- O-P

Thudc vao loal nay la cic dan xuit cta axit phntphord va
axit photphoric. Este hoan toan cua axit photphors nhan dugc

khi cho ancol tac dung véi photpho triclorua véi sy ¢ mét cua
bazd hay ancolat:
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b g CHaCH20 PCl,
3 CH.CH,OH + PCli— SP—OCH,CH3—>
T CH.CH,0~

Trietyl p’hutphit
CH CH,0._
- SP—Cl
. CH4CH,O
Dietylclophotphit

_../‘
Con etyleste. hoan toan cua axit _photphoric (triety)

photphat) thu dugc bing cach cho ancol etylic tac dung véi
photphooxiclorua véi su ¢é6 mit cua bazo hoic natri etylat. Khi
thuy phan trietyl este cla axit photphoric bing mot lugng natri
hidroxit vita du ta sé dudc natri dietyiphotphat:

' ' CHC 2C"""P OCH,CHy —=

Trietyl photphat

+NaOH CH3C H-QO.\
| - _P—0ONa
-CH3CH:0H - CH3CH,0 (l__l)

Natri dietylphotphat

Nhiéu hop chit cd photpho loai nay c¢é hoat tinh sinh Iy
manh, do d6 ching dugc ing dung rong rai lam chit phong tri
dich hai, nhit la trong linh vuc chit trit siu. Uu diém cla
chiing so véi cac dan xuit halogen ( hexacloran, DDT,...) 14 bi
phdn huy tudng d6i nhanh, do dé it gdy 6 nhiém méi trudng, cé
tinh chon loc cao: chiing cé thé chi diét nhitng coén tring giy hai
ma khoéng anh hudng dén cac sinh vat c6 ich khac.
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Duéi day. dan ra mat s6 chat trit siu co photpho:

Vophatoe [0,0-Dimetyl-O-(4-nitrophenyl)photphothioat), Jcha’t ran t,
4:3“(‘3, diét duge nhjéu loai ¢on trung gay hai, bao vé cdy tréng nhu lia, ngo,
mia, che, ca phé, boug, rau,....

Rét dée, vophatoe bj xép vao nhém hoa chat bdo vé thue vat chi duge
dimg han ché. Thoi gian ngimg phun thude triude khi thu hoach: 20 ngay.

Thude giai ddc vophatoc: Atropin, PAM,....

CH-O_ |
T :P—ONOQ
CH,0

Vophatoc (Metyl parathion)

Parathion [0,0-Dietyl-O—(4-nitrophenylphotphothioat], chat rin,
nhiét dd chdp chay o 174G(T, diét duge nhiéu loai ¢dn trang giy hai, tac dung

manh hon vophatoc.
Thudc loai chét déc nguy hiém, chi duge dung han ché.

Thude giai ddc parathion; atropin, PAM....

S
CyHz0 T
o @
C,H:0

Parathion (Thiophot)

* = O - . - . * - - » ”

Dipterex: chat ran, t,. 81-82°C, diét duge nhiéu loai ¢bn tring, bao vé

cAy trong: 1da, ngd, mia, cac loai qua dé rung, dic biét chdng con tring 2
cAnh nhu buém, rudi, gidn, bo chét, rép givong,....
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O OH

CH3O\ T
_P—CH—CCl;

CH;.]O

Dipterex (Clorophot)

Thudc loai déc.

| Ngoai mdt s6 hop chat tri siu néu trén, chung ta cdn bidt duge rang

trong chidn tranh thé gidi 1an thi hai, Dde quée xa da san xuit mét lugng 16n
cac chat dée than Kinh nhat tabun, sarin va soman, nhung Am muu cia ching
chua kip thyc hién thi chung da bi cac nude dong minh danh bati.

”
(CH):N” “oc,H, F  OCH(CHy, “HC(CHa)s
| CH;
fabun Sa'rip Soman

Bai tap
3.5 Xuat phat t n-propyl magie bromua va nhing hoa chit cidn thiét khac,

hay diéu ché céc hgp chat sau ddy bang phan ing Grinha:

a) 2-Metylpentanol-2
b) 4-Metvipentanol-4

¢)  Ancol n-butvlic,

3.8 Di tix cAc ddn xudt halogen c6 s6 nguyén ti cachon it hdn hay bang ba va
11hﬁng hod c¢hat cén thiét khac, hay dleu ché cac hgp chat dum day:

) (CHg),CH-CH,OH

b) (CHg}i}C(OH) CH; CH3

'C) (CH3CH9)300H
d) 2-Metyibuten-2.

&) 2-Metylpentan.
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3.3 ANCOL VA PHENOL

Khi thay thé nguyén ti hidro trong phin t& hidrocacbon
bidng nhém hidroxi (hay hidroxyl) OH ta dudc nhitng dan xuit
hidroxi, goi 1a ancol (rugu) hodc phenol tuy theo ban chit cla
goc hidrocacbon néi véi nhém hidroxi.

Phenol khac véi ancol 6 ché trong phan ti phenol nhom
hidroxi lién két truc tiép véi vong thom, con trong phén ti ancol
nhém hidroxi cé thé lién két véi mot gdc no, gbc khéng no hay &
mach nhanh cua véong thom. Thi du:

OH H |
' CH,-OH
COH CH,=CH-CH,OH @ 2
Ancol | Ancol khidng no Ancol thd’mi
Phenol (Xiclolice}lefilzﬂl) (Ancol anlylic) (Ancol benzylic)

Dya vao s6 nhém hidroxi ¢6 trong phan ti, c6 thé phan biét
monophenol, diphenol,...poliphenol hoéc monoancol (monol),
diol,... va poliol. Thi du:

OH
@CHq : HO” i""‘OH

Monophenol Dlphenpl " Triphenol
(m Crezol) { Hidroquinon) ( Phlorogluxinol)
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CH;-OH ?Ha ?Hz (EHE_(I:H_(I::HE
| | OH OH OH OH OH

Monol Piol Trol
(Metanol) - (Etilenglicol) _ (Glixerin)

D61 v6i ancol ngudi ta con phéan bidt ancol bac mét, ancol
bac hai va ancol bac ba tuy theo nhém hidroxi lién két véi
cacbon bic mét, bac hai hay béc ba. Thi du:

_ CH,
| (le 3 . CH 3_"0—0 H
CH;CH,-OH CH3CH,~CH-OH CH-
Ancol bac mot Ancol bac hai Ancol bac ba
(Etanol) (Butanol-2) (2-Metylpropanol-2)

3.3.1 Tinh chit vat 1y

| Kl so sanh tinh chédt vat 1y cia ancol v& phenol véi cac
hidrocacbon va nhiéu dan xust khac c6 khéi Iugng phan t (M)
tuong duong, ta thdy cé nhiéu diém khac biét, nhat 13 & cac chit

d4au diy dong ddng. Ching han ancol va phenol cb nhlet dn s01
va nhiét d6 néng chay cao hcin rit nhiéu;

Hopchdt  CH;CH,0H CH,OCH, CH,CH,CH,

M 46 46 44
ts ( 'UC ) | 78 —25 _ "42
t(°C) 114 -140 ~189
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S8 di ¢6 su khéélbiét nhu trén 12 do cac phén ti ancol va
phenol két hop vdi nhau bing nhﬂng' lién k&t hidro (biéu didn
bang duong cham):

D6 1a nguyén nhan cha yéu 1am cho cac ancol dé tan trong
nudc; metanol, etanol va propanol tan vé han trong nude. Khi sé
nguyén tut cacbon trong phin ti ting 1én, d6 tan trong nudc
giam rat nhanh vi phan géc hidrocacbon ki nudc ting 1én (x.
bang 3.3).

Lién k&t O-H & phenol phin cuc manh hon & ancol. Do &6
phenol tao lién két hidro manh hon ancol, thé hién & ché phenol
c6 nhiét d6 so1 cao hon va do tan trong nudc 16n hon.
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Phenol khac véi ancol cao la tan t6t trong dung dlch ki€m, ¢6
kha ning tach ra tit dung d1ch klém khi tac dung véi CO,.

Trong phd héng ngoai, nhém hidroxi r:_ua ancul va phenol (v ¢6 cye dai hap

= " _1 g o ~ - ~ o - a .
thy ¢ vang 3600 c¢cm  v4l nong dd rat loéng. (3 nong dé.cao hon do ¢é6 mét cdu hidro

nén cac dai gy bi kéo dai va chuyén vé vimg tin s§ thdp 3300-2300 em™ .

 Su hap thy t ngoai cia ancol ndm trong viing séng ngan (Khoang 200 nm) va
vi vy pho tt ngoai khdng duge ding dé nhan biét ancol. Dd1 vdi phenol, trong ving

ti ngoai duge dac trumg bang sy hap thy clia vong thom théng thudng ch khong c6
c4u trae tinh vi trong viing gan 250 nm.

3.3.2 Tinh chat héa hoc

| Trong phan tit ancol va phenol, nhém chitc dic trung cé vai
tro quyét dinh dén tinh chit cda phén ti 14 nhém hidroxi OH. Vi
oxi ¢d d6 Am dién 16n hon cacbon va hidro, cac lien két C-O va

7

O-H phin cyc manh v& phia oxi. Su phin cuc d6 biéu hién &
momen ludng cuc. Thi du momen ludng cuc cua phén tu etanol:

/0

g~ CH,CH; #=1,69D

Tuy theo dic diém ciu tg%o clia goc hidrocacbon, su phan cuc
cua lién k&t C-0O c¢6 thé tang hay gidm, khi d6 d6 phén cyc cua
lién két O-H cling bién ddi nhung theo hudng ngude lai. Né1 cach
khac C-0 cang it phan cic thi O-H cang phén cuc manh va ngude
iai. Thi du trong phenol, nhém OH ndi véi cacbon sp? ctia nhéin
thom, cép electron p trén oxi lién hdp vdi electron = cua nhéan,
khién proton ctia nhém hidroxi d& tach ra va cac phenol ¢6 tinh

axit. Mat khac, do ¢é6 hiéu ting liénthp p-T nay ma mat do
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electron ciia nhin thom dugc ting thém va phenol dé ti€p nhan
phan iing thé electrophin hodn, so véi benzen.

r()—=—H

1. Tinh axit. Phan ¥ng tao mudi

Do sy phén cuc clia lién k&t O-H, cac ancol ¢é thé tach proton
tao thanh ion ancolat. Néi chung, cac ancol 1a nhitng axit yéu hon
nudc. Thi dy d6i véi metanol pK,=16. Tinh axit phu thuéc vio
cdu tao ctia gdc R, tinh axit tang khi gbc R hat dién ti (hidu ting
-I), gidm khi R day dién t& (hidu ting +I). So sanh tinh linh dong
cua hidro trong OH gifta ancol cac bac ta co:

Ancol bac I > Ancol bac IT > Ancol bac III

Ancol c¢6 thé phan tng véi'kim loai kiém (Na, K) giai phéng
hidro va tao thanh ancolat kim loai; |

9ROH + 92Na —= 2RONa + H,

Natri anculat' |

Cac ancolat 14 nhiing chdt ran dé tan trong etanol tao ra
dung dich ancolat trong’ etanol ¢6 tinh bazd ‘manh. Vi ancol 13

nhiing axit rat yéu nén cac ancolat nhat 13 ancolat kim loai kiém
" rﬁ’t dé b1 thuy phan Thi du: -

02H50Na + HQO "'"" 02H50H+ NaOH |
- Natri etylat | Btanol
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Phenol cé-tinh: axit- mianh’ h::in ancol nen 6 kha nang tao
mudl v8i natri ho#c kali-hidroxit: " RSN

CeHsOH + NaOF ——» CgHsONa + H,0
| Natri phenolat

So sanh gia tri pK, cia phenol va phenol thé ta d& dang
nhan thiy rang, nhém thé& hit electron lam tang db axit cua
nhém hidroxi phenohc nhém thé& diy electron lam giam d6 axit.

N

NOy
Phenol p-Nitrophenol . p—Crezol
pK,; 9,98 pK, 7,15 pK, 10,14

2.  Cac phan iing tao ete va este
a) Phan i@ng tao ete

Ancol c6 thé phan ting vd1 nhau khi ¢6 mat I-T[QSCJ4 dac tao
thanh ete. Thi du:

. H,S0, 140°C . .
| 2 CQH50H- , | - CQH5_—0—CQH5_+, H,0
Etanol . Dietyl ete (88%)
Déi v6i phenol, su phan cdt lién k&t C-O x3y ra khé hon &
ancol nén ete ctia phenol thudng duge di€u ché bang cach cho
phenolat tac dung véi ankyl halogenua, diankyl sunfat, v.v...
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S CH31+ CﬁH50N&-- o CHgOCsH{g + Nal

Metoxibenzen
( Anisol)

b) Phan @¥ng tao este

Ancol c6 thé tac dung véi axit cacboxylic, ¢c6 mit chat xic tac
axit tao thanh este:

H,SO0,
,CHgtlf-om CoH;0H = — CH30 O CoHsx + H,O

H
O
Etyl axepat (90%)

Phan ting nay c6 tinh thuan nghich. Hing s6 cin bing

o _CH;COOGH;]H,0] 4

[CH3C00H][C2H50H]

va ¢o khoang 66% dude chuyén hoa thanh este. Mumn tang higéu
sufit este, tic 1 chuyen d1ch can bing vé phla phai, can phai

ting nong @6 ctia mot trong.hal chit phan tmg (ancol hoic axit),
hodc tach san pham (este hodc nude) béng cach chung cat.

Ancol tac dung véi axit vé co tao thanh este' vo ¢o:

; | -H, X
Metyl sunfat Dlmetyl sunfat

3. Phan Ung tao thanh dan xuét halugén

Ancol c6 thé phan ung VOl hldm halngenua tau thanh ankyll.
halogenua .
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- CH3CH,0H +HBr =——=="CH,CH;Br + H,0

Phan ting 13 thuin nghich, vi tri can bang phu thuéc vao
néong d6 nude trong hdn hgp phan tng. |

Dé thay th& nhém hidroxi trong ancol bing halogen, ngudi ta
con dung cac photpho halogenua nhu PCl;, PCl;, PBr;, v.v.,.hoic
hén hdp photpho d6 va halogen (Br,, I,).

4. Phan @ng dehidrat hoa tao thanh anken

Tuong tu cac ankyl halogenua bi dehalogen hoa thanh
anken, -ancol cling c¢6 thé bi dehidrat hoa (tach .nuéc) theo sd dd
sau.:

R—(IJH'—CIIH—R' T R-CH=CH—-R
H OH S

D& thuc hién phén {ing trén, ngudi ta c6 thé cho hdi ancol di
qua Al,O3 nung néng hodc dun ancol véi H,SO, dic, v.v...Phan
ing tuin theo qui tac Zaixep (x. thém 3.1.2).

Khi dung H,S0, lam tac nhéin dehidrat hoa thi xay ra su
tranh chip gifta hai phan ting: tach (tao thanh anken) va thé (tao
thanh ete). D81 véi etanol, ilhiét d6 thich hop cho cac phan tng
tach va thé nhu sau: |

>1700C '
— CH,=CH, + Hy0
' HQSO4 Etilen | '
- CH3CH;0H— y
Etanol 14000

= (CH3CHy-0-CH,CH3 + Ho0
C,H;OH : |
Bietyl ete
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5. Cac phan Gng dehidro hoa va oxi-hoa
a) Phan &ng dehidro hoa

Hai ancol bac mot hay bac hai d&i qua bdt dong & 200-300°C,
cac ancol d6 sé bi tach hidro tao thanh andehit hoac xeton:

CH3CH,0H — CHzCH=0 +H,
CHgCHOHCHS - CHg—'(l_]lz_CH3 + H2
L.

Ancol bac ba trong nhu:ng diéu kién nhi trén bi dehidrat hoa |

~ thanh anken

b) Phan @ng oxi hoa

Phan tng oxi hoa ancol bing oxi chi diing trong céng nghiép,
con trong phong thi nghiém ngudi ta hay diung cac chit oxi hoa
nhu KMnO+H,SO, hoic KgCr207+H2SO4 Khi d6 t&t ancol bac -
- mﬂt va bac hai tao thanh cac hgp chit cacbonyl tuong ing, con
ancol bac ba bén d6i véi chat 0x1 hoa trong méi trusng ki€m va

trung tinh nhung trc:ng mél trudng axit né bi cat mach thanh hon
hgp xeton va axit.

[O]

[O] |
CHgCHOHCHg panl CHg"‘(ﬁ""CHg + H,O
| (CHs).fz(lj.-"fCHzCHa,_ — = (CH3)C=0 + CH3;COOH

OH
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Phenol bi oxi hoa dé hon ancol va mét s6 tac nhan oxi hoa vé
cd ¢6 thé dude ding: |

OH O
Na ECT 20 2
-

% H,50,, H,O

OH | O
Hidroquinon p-Benzoquinon (76-81%)
OH o O
OH o
ﬂgzo
i
ete |
CHij CHj;
4-Metylpirocatechol 4-Metyl-1,2-benzoquinon

6. Phan &¢ng ¢ nhan thom

’

Nhu trén da noéi, do cap electron p trén oxi cua nhém hidroxi
_ phenolic lién hop véi electron = ctia nhan lam tang mat do
electron ctia nhin, nhit 14 vi tri o- va p- 1am cho phenol dé dang
ti€p nhan phan tng thé electrophin.

Phan tng halogen hoa phenol xay ra hét stic dé dang, vdi
higng da clo ho#c brom. phenol chuyén thanh din xuit 2.4,6-
trihalogeiiphenol. Dusi tac dung cia nuée brom, phenol chuyén
ngay thanh 2,4 6-tribromphenol khé tan, néu du brom sé& tao
-thanh 2.4,4,6-tetrabromxiclohexadienon:

0H OH O o
. Br Br Br r
S—Bri- 5t - - 2,4,4,6-Tetrabrom-
-3HBr -HBr xiclohexadienon
) Br Br Br .-
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Néu brom hoa phenol trong dung méi khan nudc, nhu trong
CS,, ta c6 thé thu dude o- va p-bromphenol:

OH OH OH

- !
~HBr +

Sunfo hoa phenol bang axit sunfuric lodng cho hén hgp axit
o-phenoclsunfonic va axit p-phenolsunfonic. |

Br

Phan iing thé mét hoic hai nhém nitro cé thé dude thuc hién
ngay ca v6i dung dich 20% axit nitric trong nudc. Néu nitro hoa 3
nhing diéu kién manh hon thl sinh ra axit picric 12 mét a:ut
manh nhu ax1t V3 Co: -

H
. Ngﬂ
OH - OH OH
. HNO; [ o -Nitrophenol L NOy 02N NOq
| H
NO; NO,
- 2,4 -Dinitro- 2,4,6 -Trinitrophenol
NO, phenol (Axit picric)

p -Niltrophenol -

Ta cé thé tach riéng hdn hgp cac dong phidn o- va p-

nitrophenol bing chung cit 16i cudn theo hei nudc. Deng phin
ortho do tao dudc chelat nén bi 161 cudn bing hoi nude:
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f\rT___-....(i

X
\0

manh, né phan ing vdi fomandehlt tmng dung dlch axit thanh
nhua phenol—fomandehlt

| CHgOH CH>OH

Khi phan @ng ti€p tuc véi fomandehit, mach s& phat trién va
hinh thanh ciu tric luéi cia nhua bakelit:
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3.3.3 Phuong phap diﬁp ché

1. Hidrat hod anken. Phan ing cdng nudc vao anken cé thé Xay ra mét
cach tryc tiép nhd chat xdc tac axit (x. 2.2.3). |

2. Thuy phéan déan xuét halogen. Phan ing dugc thye hién bang cach
dun néng dan xuit halogen voi dung dich kiém nuéc (x. 3.1.2).

3. Khu cac hop chét cacbonyl. Khit andehit thu duge anco] bac mot, -
khit xeton thu duge ancol bac hai:

CH, . CH
\ Ni 3\
CH—CH=0 + H _ .
Isobutirandehit Ancol isobutylic
| - Ni .
CH3 ﬁ CH3 + HE - CH3 T (F;H — CH3
- 0 | , OH
Axeton | Ancol isopropylic

4. Di tit hop chdt co magie (x. 3.2).

5. Trong céng nghigp ngudi ta xit Iy phan doan sbi & 170-240°C clia
nhya than d4 dé thu phenol (hidroxibenzen) va cac ddng ding metyl cia né (o-,
m- va p-cresol), nhung hién nay phenol chi: y8u duge didu chs bang con dudng
tong hgp. Phuong phéap ¢f dién 13 dun néng chay mudi natri benzensunfonat
vGi natri hidroxit (phan dng thé nucleophin ¢ véng thom):

SO3Na ONa

e 0
300-320°C _ + NasSOs + Hy0

OH
l H* @ '

Hién nay ngudi ta hay dimg phuong ﬁhﬂp 0x1 hod cumen (tsopropylbenzen) vi

+ 2NaQOH
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¢a hai san phdm cia phan utng (phennl va axeton) déu quan trong d6i v4i cong
nghiép héa hoe:

CH3 | '<|3H3 SN
CH—C-H - CHy—C-0-0-H OH
02 (OH- ) H* {80, \
130°C . . e i /,C=O
- CH4
Cumen Cumen P]:ienol Axeton
hdropenmt |

6. Phwo‘ng phdp lén men. Dudi tic dung clia enzim sa.ccharamyces
cerevisiae cac hexozo sé 18n men tao thanh etanol va COq:

enzim . |
CgH;504 = 202H50H + 2C0,

Dé san xudt etanol, ngudi ta khong dung tryc tiép hexozs, ma ding cac
nguyén lidu ré tién hon nhu i duong, gao, ngd, khoai, san, v.v...hoac xenluloza:

3.3.4 Gii thidu cac chit tiéu biéu

Metanul CHs0H la chat long khong mau, dé chay va rit déc. Udng mot
luf.jng nho metanol (lﬂml) cung c6 thé lam-mit mét, véi Iucsng 16n hon ¢6 thé
gdy td vong.

Tit lau metanol duge san xudt béng cach chung ¢4t khan go.

Ngay nay ngudi ta san xudt metano] cha yeu l:uf hén hgp cacbon monoxit
va hidro véi sy cé mat cua chat xdc4ac: -

200atm, 300 °C

CO + 2Hy ooo. " CH:OH

Khi téng hop

Khi téng hop nhan duge tit phan dng oxi hod khong hoan toan metan hoéc |
bang cach khi hoa than da

Metanol 12 nguyén liéu d€ san xudt fomandehit, 12 dung méi trong cong

ng;hiép,...M@t ing dyung mdi, quan trong ciia metanol 1a dung diéu ché fert-
butylmetyl ete:
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| _ CH
CH3 ,\ I 3

HoS04 |
op el CHe + CHyOH ™ CHy—C—OCH,
3 - - - CH,
2—Mety1propen - tert~-Butylmetyl ete

tert- Butylmetyl ete dugce dung thay thé tetraetyl chi lam phu gia cht}ng no
cho xang.

Etanol, CoHgOH dugc diéu ché trong cong nghiép bing phuong phap 1én
men hofc bang cach hidrat hod etilen vdi sy ¢6 mit cla chat xtc tac nhut PyOg,
vonfram oxit, hoéc dat sét da duge xut 1i:

| - 100-300atm, 300°C ~

| Etanol nguyén chat la chat 1ong linh déng, khéng mau s8i 4
78,3°C4760mmHg. Hén hop gém 95% etanol va 5% nudc 12 ~én hop ddng phi,

61 & 78,15 C/760 mmHg. Mubn ¢6 etanol nguyén chat hay con goi 1a etanol

tuyét ddi (etanol >99,9%), ngudi ta ché hoé etanol déng phi véi Ca0, sau d6 ché
hoa tiép theo véi mét Iugng nhd natri hoac canxi.

Etanol duge dung pha rugu uang, diéu ché ra butadien trong san XUAL cao
su tdng hop; etariol 90-95% 13 m{t dung mdi phé bién trong cong nghiép son,
vecni, pha ché huong liéu, duge pham.

Ancol benzylic, C6H5CPI20H 14 ancol thom don gian nhat, ¢6 3 trang

thai ti do va dudi dang cac este trong tinh diu hoa nhai va céc hoa khac N6
duge dung trong céng nghiép huong heu dé san xuat nudc hﬂa

Phenyletanol, CEH5CHQCH20H 142 thanh phan chinh cua tinh dau hoa
hong, duge diing dé san xudt nude hoa.

Pheml CegHsOH 13 chﬁt két tinh khong mau, néng chay ¢ 41 C s01 &

182°C. Trong khéng khi, phenul bj oxi ho4, lic d4u c6b mau héng nhat, sau tim
thém lai. Khé tan trong nudc lanh tan nhidu trong nudc néng. Tan trong
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ancol, ete va benzen theo bat ot ti 18 nao. Phenol ddc, gay bodng da. Phenol cho
vGi sat (I11) clorua mau tim dic trung.

Phenol 12 m§t san phadm trung gian quan trong c¢ia cong nghisp tdng hap
hitu ¢g, diing diéu ché nhuya phenol-fomandehit, to s¢i tdng hop (capron, nilon),
tong hgp pham nhudm, duge phdm, cac chat diét ¢6, nhya epoxi, v.v...

Cdac naphtol. Quan trong hon ca 1a a-naphtol ( hay 1-naphtol) va
B—naphtol ( hay 2-naphtol):

OH
Q0 QO
a-Naphtol B-Naphtol
(tne 369C, tg 288°C (t’ﬂc 1290C, e 929400

Cac naphtol va din xuat dugc ding nhidu trong san xuat phidm nhudm.
3.3.5 Enol

~ Cac ancol khéng no chi ¢6 mot ndi d6i trong phan tit phan bidt nhau vé vi
tri tudng doi chia ndi ddi va nhém hidroxi.

N&u nhém hidroxi lién k&t truc tiép vii nguyén tit cacbon khéng no ta cé
enol. Cac enol néi chung rat khdng bén, ching ddng phan hoa thanh hgp chit
cacbonyl tuong tng theo mét can bang. Thi du:

CH;;;:CH-OH _ CHg—CHO
Ancol vinvlic Axetandehit

CHSZC]:—CHg _— CH3"(|:I|’“CH3
OH | O
Propenol-2 ~ Axeton

Nhing cin bang trén chuyén dich gin nhu hoan toan vé bén phai, nhu
truong hgp axeton chi ¢é 0,00025% & dang enol.
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Hién tugng dong phan hoa giita enol va hgp chit cacbonyl nhut trén 13 mot
thi du vé hién tiong tautome xeto-enol.
Tuy ancol vinylic khdéng bén, nhung ete nhu etyl vinyl ete

(CHy = CH-0-CHy,CHgy) va este nhu vinyl axetat (CH3-CO.0-CH=CHy) lai
bén, do ¢ sy lién hgp cta cap electron p cta oxi vdi electron = cta lién két doi.

Vinyl axetat dé tring hgp thanh polivinylaxetat, thuy phan tiép theo
thanh polivinylancol, duge diing dé san xuit to tong hop, son, keo.

3.3.6 Ete

Ete ¢6 thé duge coi nhu 14 cac din xuit cla ancol va pheénol
duge hinh thanh do thay thé cac hidro clia ancol va phenol béi cac
gbc hidrocacbon. Tén goi cia cac ete dugc lap theo cach dit tén
cia cac goc hidrocacbon truéec dudi ete. Thi du;

CH3 0—CHsx HQC:CH—O—'CH;J,

Dimetyl ete Metyl vinyl ete
CHj
CH 3~ C—OCH 3
OroO) '
| CH;
Diphenyl ete tert-Butyl metyl ete

Céac ete ¢6 diém sbi thap hon so véi ancol ¢é cing khéi lugng
phén ti. Nguyén nhén 1 do gifta cac phin ti ete khéng cé lién
két hidro nhu 6 ancol va phenol.

Do c6 cap electron chua sit dung trén oxi nén ete ¢6 tinh
nucleophin va la cac bazo yé'u._‘V&'.géc axit manh nhu H,SO,,
HCIO,, HBr va HI, ete chuyén thanh ciAc mudi oxoni kém bén.
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Kha ning phan {ing clia ete nhd hon rit nhidu so véi ancal va
phenol, lién két C-O trong ete 1a lién két bén.

Khi gif 1au ngoai kh6ng khi va dudi ﬁnh sang, ete bi oxi hoa
cham thanh cdc peoxit khé bay hoi, khi chung cit ete, cic chit
nay cé thé gy ra nhing vu né nghiém trong:

- "+(09
CHg—CHg—O"‘CHg‘CHg - > CH;— CH'O CHg CH3
| O O—H
Dietylete | Hidropeoxit

5u cd mat cia peoxit ¢ th€ nhan bist cin ¢l vao iot tach ra
khi lac mét chit ete véi dung dich KI trong axit axetic. Loai bd
peoxit, trudc khi chung c4t, bang cach ch& hoa ete véi cac chit
khit nhu Na,SOg hay FeSO,, v.v... -

Dietyl ete (goi tat 1a ete) 1a mGt dung méi thong dung, né cén duge ding
lam chdt gady mé trong giai phau. Khi Jam viéc véi ete phai hét sie than trong,

vi né dé bay hoi (tg 34,8°C), d3 bat 1tta vﬁ tao véi Khéng khi cac hdn hgp né.

Céac ete ctua phenol va naphtol ¢6 mui thom cia hoa qua vi vay ching dugc
ding nhiéu trong san xuit htmng liéu. Nhu anetol -cé trong tinh ddu hai,
eugenol 14 thanh phan chil yéu cua tinh ddu huong nhu tring, v.v...

OCH.

§ &

CH=CH-CH; = ©Hp-CH=CH,-
Anetol Fugenol

| Pioxin ( 2,3, 7,8—tetraclodibenzo-p-diexih)

- Chat diét ¢ 2,4,5-T (axit 2,4,5-triclophenoxiaxetic) dudc diéu ché
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- bing cach dun noéng 2,4,5-triclophenol véi axit cloaxetic va NaQH, rdi
 x1t 1y tiép theo bing axit lodng. |

Cl5 _1OH a _OCH,COOH -
4 9 + CICH,COOH —— . | _
Cl Cl Cl '

Cl
3 .
2,4,5-Triclophenol  Axit cloaxetic =~ Axit 2,4,5-triclophenoxiaxetic

San pham phu cia phan {ing nay la chét déc diaryl ete 2,3,7,8-
tetraclodibenzo-p-dioxin, thudng goi tat 1a dioxin:

OO0
2,3,7, B-Tetraclodibenzo-p-dioxin
(doxin)
Chat diét ¢4 2,4,5-T ludn ludn ¢6 lan mot lugng rit nhé dioxin.
Dioxin bi phan huy rit cham nén né tich luy dan trén doéng rudéng vi

gy 6 nhiém méi truong. Do d6 tu lau ngucﬂ ta khong dung 2,4,5-T lam
“chat diét ¢d nita. |

Cac thi nghiém trén co thé stic vat cho thdy dioxin 13 mét trong
nhitng chit doc nhat ma ngudi ta biét duge. Thit trén chuét, dioxin déc
hon strichnin 2000 1an va dé¢ hon natri xianua khoang 150.000 lan. -

Tropg cudc chién tranh & Viét nam- quin d¢i My da rai mot lugng
~16n chét 1am rung 14 “mau da-cam”, cdn goi 1 chit djc “mau da cam”
'* (gom chu yéu 2,4,6-T) c6 chda ching 2 ppm ( hai phin triéu) dioxin,

lam cho nhiéu ddng bao va chaen s1 ta: b; ahiém:ddec, gy -hauw qua
_nghl'ém trgng va lﬁu dé.l
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- Bai tap
3.4 So sAnh xiclohexanol va phenol v& cdu tric va tinh ch&t héa hoe.

3.5 Trungﬂung dich ancol etylic va phenol ¢6 thé tin tai nhiing lién két hidro

khac ﬁhau_ gita céc'ph'ﬁn ti. Hay cho biét chc lién k&t hidro d6 va dang
lién két hidro nao bén vitng hon ca.

3.8 a) Viét cac phuong trinh phan dng (néu xay ra) khi cho phenol va ancol

benzylic riéng ré tac dung lan lugt vdi Na, NaOH, HBr, Bro (nude). Giai
thich.

b') Néu céich diSu ché cac este CHgCO.0CGH; va CHyCO.0CH,CoHs
xudt phat tit CgHgOH, CgHzCHoOH va cactac nhan cin thiét.

3.4 ANPEHIT VA XETON (HGP CHAT CACBONYL)

Hop chit cacbcrnfl 1a nhitng hdgp chit hitu co ¢ chita nhém
chitc hoa tri hai >C=0 goi 14 nhém cacbonyl.

Né&u nhém cacbonyl lién ké&t véi mét gdc hidrocacbon va mét
nguyén tu hidro ta c6 andehit, con khi nhém cacbonyl lién két véi
hai gc hidrocacbon ta c6 xeton:

R - R
>c='o >C=O

H R

Andehit Xeton

Céac hgp chét cacbonyl con duge chia thanh nhiéu loai khac
nhau tuy theo sé lugng nhém cachonyl va ban chit cia géc
hidrocachon trong phén ti.

Theo s8 lugng nhém cacbonyl trong phan tit ta phén biét hop
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ch&t monocacbonyl: CH,CHO, CH;COCHj; hop chit di- va
'policacbonylz CHOCHO, CHSCOCHQCOCH:;, V.V...

Theo ban chit gdc hidrocacbon ta c¢6 hop chit cacbonyl no:
_. xiclohexancachoxandehit CcH,,CHO, dietyl xeton CoH;COCoHj;

hop chit cacbonyl thom: benzandehit CﬁHE,CHO axetophenon
CeHsCOCHg;,  hdp chat  cacbonyl khéng mno: acrolein
CHy=CH-CHO. | ' |

3.4.1 Tinh chat vatly '_'

Khac v31 ancol, trong phan. tu andehit va xeton khéng cé
hguyén t@ hidro linh ddng, cho nén ching ton tai ¢ trang thai
khong cong két (vi khong cé lién két hidro) va €6 nhiét d6 so1 thap-
hon dang k& so véi cac ancol thing ung. Andehlt fomic 1a chat khi

g dieu klen thuong, cac andehit va xeton thap la chat long, cao 1a
chat ran (bdng 3.4).

Bdng 3.4 Haing s6 vdt Iy cia mot s6 hop chdt

monocacbonyl.

Tén hop chat™ Cong thic b °C | tg °c dﬁo
Metanal (fomandehit) | HCHO 92,0 -21,0| 0,815
Etanal (axetandehit) CH3CHO ' - 21,01 0,780

. o | 1235
Butanal (butirandehit) | CH,CH,CH,CHO | .-99,01 75,7 6,817 |
Propenal (acrdlein) CH,=CHCHO -87,0 02,01 (0,841
Propanon (axeton) CH,COCH, -95,0 56,5 | 0,792
Benzandehit CH.CHO 1 -26,0 1790 1,042
Axetophenon (metylphenyl | CH. COC.H, | 19.7| 2023 1,026
Benzophenon (diphenyl C.H:COC.H 49,0 306,0 | 1,098
xeton) 5" 675 | :
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Nhitng chit dau diy nhu fomandehit, axetandehit, axeton

tan v6 han trong nudc, con cac dong ddng cao hon chi tan it hodc
khong tan.

-Cac andehit thip c6 mui hic, cac hcip chat tit C4+Cy 6 mui

kha chiu, andehit cao c¢6 mii hoa qua va duge dung trong cong
nghiép huong liéu.

Trong phé hdng ngoai, nhém cacbonyl cia andehit va xeton hﬁ'p' thy manh

d vang 1650-1750 cm Nhung khi ¢6 sy lién hgp gifta nhém cacbonyl va vong
thom hodc néi d6i C=C, s8 séng d6 giam di. |

Trung phn tlt ngoai, nhém cachonyl c6 cye dai hap thy 6 gan 270 nm. Su
h&p thu nay gan lién v6i bude nhay n-n° c¢lia cip electron chua st dung trén
ox1l. Cudng d¢ cua vach hap thu nay rat nho. | -

3.4.2 Tinh chat héa hoc
1. Pic difm ctia nhém cacbonyl

Trong cic phan ti andehit va xeton, nguyén ti cacbon cua
nhém cacbonyl 6 trang thai lai hoa sp® véi cac géc hoa tri 120°
Hai nguyén tu cacbon va oxi, ndi véi nhau bang mot 11e11 két 6 va
mot lién két . |

_ O
CL22A
e -
H'": E i
IIII]' TC !
: H 190°

Lién k&t C=O ludn ludn phin cuc v& phia oxi vi oxi ¢6 dd Am
dién lén hon cacbon. Sy phéan cuc 46 biéu hién § gia tri momen
ludng cuc kha I6n cua nhém C=0 ~2,7D):
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II"C—DS

H/

Nhiing phan dng cta hgp chat cacbonyl rit phong phi va
gom ba loai chinh: phan ing céng & nhém cacbﬂnyl ( cbng don
thuan va cong cé kém theo phan ting tach); phan tng thé& & géc
‘hidrocacbon va phan (ng oxi hoa—khii. |

2. Phan tng e¢fng nucleophin

Hgp chat cacbonyl c¢6 thé phan ing vdi nhiéu tac nhan
nucleophin khic nhau tao thanh san phdm cong theo so @6 tong
quat sau:

L _ R._._-OH
- ~C==0 + H . ”C\‘Y
hodc X—Y _

trong d6 HY 1a H-OH, H-OC,H;, H-CN, HSO;Na, v.v..., con XY
thuong 1a cac hop chat ¢o kim nhu CHsMgBr, CH=CNa, v.v...

Thi du:

CSH5 C 0 + HCN Xac téchazci _ CﬁHS\CiOH

T ra
H v HOON
"~ Phan ng gom hai glal doan gial doan céng phan mang dién

am cla tac nhin vio nguyén tu cacbon mang dién dudng cua

nhém cacbonyl (cham) va giai doan proton hoa sin phim trung
gian (nhanh):
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RS NS a*" 5 cham gg O .g* R__OH
Rf.-""'C_O + Hi_Y _H+' R'/C Y nhanh RI/C\Y

Vi giai doan cham quyét dinh t5c d6 clia toan bd phin ing
cong 1a sy tAn céng ctig tic nhan nucleophin cho nén ta goi la
phan utng cong nucleophm ki hidu Ay

Kha niang phan ting phu thudc vao dién tich du::ing G nguyen
tu cacbr:.un cua nhém cachonyl, vi th& gdc ndi vdi nhém cacbonyl ¢b
hiéu tmg —I lam ting kha ning phan {ng, gbc c6 hiéu tmg +I 1am

giam kha ning phan dng va xeton néi chung kém hoat dong hcin
SO vdl cac andehit::

CICH,CHO > HCHO > CH,CHO > CH,COCH,

Andehit va metylxeton tac dung vl natri hidrosunfit (dung
dich dam dic trong nudc) tao thanh sdn pham cong § trang thai
tinh thé goi 14 hgp chét cong hidrosunfit. Thi du:

OH
b5H5CH O+ HSO3Na — CGHE'CH\SOgNa
CHS\ | JOH
C=0 + HSO.N - (CH.).C~
CHy e (CH92050,Na

Hdp chat céng hidrosunfit d& bi dung dich axit phan tich
thanh hgp chat cacbonyl ban dhu va S0,. Vi vay phan ing cong

hidrosunfit duge dung dé tach cac andehit ( hc-ac xeton) ra khoi
hon hgp vdi cac chat khac khéng tham gia phan tng cdng nay.



3. Phan ing th€ oxi caa nhém cacbonyl (phan @ng cong
c0 kem theo tach) |

Cac dan xudt mot lan thé€ ctia amoniac R’-NH, tic dung
tuong d6i dé dang véi andehit tao ra san phdm ngiung tu cb chia
nhém azometin —-CH=N- :

~C=0 + H,N—R" - SC=N-R"
H -HoO g
Azometin

Thuc chat diy la phan Ung cong nucleophin vao nhém
cacbonyl, tao ra san pham trung gian riat khong bén va bi tach
nudc ngay thanh san p11§1_n ngung tu hay 13 sidn pham thé
nguyén tu oxi ctia nhém cacbonyl. Thi du benzandehit phan ing
val anilin tao thanh benzananilin :

@01{0 + H;N~.—-©‘CH N©+ H,0

Benzandeh1t Benzananihn

Trong nhiéu trudng hgp, azometin 12 nhitng chat két tinh va
dudc dung @€ phan 1ap, tinh ché va nhéan biét cac andehit.

- Andehit va xeton phan tng v8i phenylhidrazin tao thanh cac
phenylhidrazon:
CH3;CH,CH=0 + HoN-NH-CgH; —=
Andehit propionic Phenylhidrazin
| ~—= CH3CH,CH=N-NH-CzH; + H,0O

Phenylhidrazon
cua andehit propionic
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- T gt L s
o

N & =R A LI ST S T 2T S A - ok

Y |
C=0 + H:N-NH CGH5 C-—N—NH C H +H O
CH{. . CH{ TR

" Axeton Phenylhidr’azin | Phenylmdraznn
- cua axeton

4. Phan u’ng khu’

Kh andelut thu dtrt:ic ancol bac mot, khu xeton thu dudgc
ancol bac hai (x. 3.3.3).

‘5. Phan Gng oxi hoa

Andehit va xeton xit sy rét khac nhau d8i véi cac chit oxi
hoa. o

Andehit c6 thé d& dang b1 oxi hoa bdi cac chat oxi hoa manh
nhu kali bicromat, kali pemanganat hodc cac chat oxi hoa yéu

nhu thuoc thit Tolen [Ag(NH.). ] OH", thudc thit Felinh (phtc cua

Cu™" véi ion tactrat), v.v... Sd d6 chung ctia cac phan tng oxi-hoa
1a nhu sau:

R
\_ (O] )
C=0 - R—C

N
H/ ‘\O

OH

Cac phan ing oxi hoa bing phitic cta Ag” hoic Cu*' 1a nhiing
phan ting dic trung thudng duge ding dé nhan bist nhém chiic
andehit:

R-CH=0 + Q[Ag(NH3)2]+OH"_" R——g-ONH4 +. ZAg* + 3NH3 + HEO

O guong bac
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R-CH=0 + 2Cu(OH); —R-C-0H + Cu,0 y + 2H,0
xanh é, do gach

Phan ting oxi hoa bang phic bac-amoniac con duge ding dé
trang guong. trang phich nude.

Andehit n6i chung dé tham gia phan tng tu oxi hoa khi tiép
xUc véi khong khi, d& chuyén thanh axit. Khac véi andehit, xeton
chi bi oxi hoa khi dun néng véi cac chat oxi hoa manh va phan ti
bi Gt ra 6 hai bén nhém cacbonyl tao thanh hén hdp cac axit
cacboxylic.

6. Phan itng thé & gdc hidrocacbon

a) Phan @ng véi sy tham gia cua nguyén t& hidro & vi tri
Thi du:

NaQOH
CH3-CH=0 + 3, Cl3-CH=0— CHIg + HCOONa

Axetandehit |  Todofom

Phén {mg nay duge dung dé tong hdp cac halofom (clorofom,
bromofom mdcrfmn) va dé xac dmh g c¢6 méit cha cac nhém
CH,CO- va CH;CHOH- trong cac phan ti hitu.co.

Nguyén tit Hy ciia.xeton cing.dé bj clo hoa va brom hoa:

CHa_ﬁ"'CHS 4 Brﬂ___'-CHS—(If—-CHzBr .
H;-G—I ETRR _ REVINS 0 .

Bromaxeton.
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b) Phan ting th& & véong thom

Nhém cacbonyl 13 nhém phan hoat hoa va dinh huéng meta
trong phan tng thé electrophm vao vong thom:

CH=0 -~ - CH=0"

' 3.4.3 Phuong phép diéu ché&

SOgH

1. Dehidro hoa hoic oxi hoa ancﬂl bac mot cho andehlt va ancol
bac hai cho xeton (x. 3.3.2).

2. Nhiét phan mudi chia axit cacboxylic (Piria, 1856)

Khi chung khan muéi canxi hnau mudl bari cua axit cacboxylic ta.duge
~hgp chat cachonyl theo so dé:

| A00°C
(R-COO); Ca = RCOR + CaCO,

Thi du nhigt phan canxi axetat sinh ra axeton. Phuong phap nay cing cé
_1he ducic dung dé diéu ché nhiing xeton khéng déi Xung (méu dung hén hgp

mudi canxi ¢la hai axit cacboxylic khac nhau) hoac diéu ché nhing andehlt
(11éu mdt trong hai mudi duge dung la canxi fomiat);

(RCOO )oCa + (RCO0)5Ca - 2R-CO-R’ + 2CaCO4
san pham phy 14 RCOR va R'COR’

(RCOO )5Ca + (HCO0)4Ca — 2R-CHO + 2CaC0,
san pham phu Ja R-CO-R.

Trong c¢6ng nghiép ngudi ta cho hdi eta cae axit cacboxylic di qua chit xuc
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lac { MnOQ, TiO,, ThO. 9, ..) 0 300 C, va t;uy theo céu trac cua cac amt ma ta

~ . nhan duge andehit h{}{-l{,. Xeton.

3. Pi tir hidrocachon

a) Oxi hoa anken bang oxi cla khéng Khi véi sy ¢6 mat cia chat xic tio,

Phuong phap duge ing dung trong cong nghiép dé san xuit CH30H0 ti etilen
(x..2.2.3).

b) Hidrat hod ankin tao ra axetandehit (ti axetilen) va xeton (tU dong
dang clla axetilen):

S0, Hg**
CH=CH +  H20 ki gz-- CH3CHO

4. Phuong phap tong hop andehit va xeton thom

a) Fomyl hoa aren (phwong phap Gattecman-Kéc) -

Cho khi CO va HCI téae dung v0l aren, ¢6 mét chat xuic tac A1013 ta duqc
andehit thom: ] '

CO+HO ~———=  C=0

Fomyl clorua

CH=0

BETRPE NG T e AlC],
Lt : + H_ﬁ'_Cl | —— e ..
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b)'Axyi"hoﬁ aren theo Friden-Crap cho xeton

S o N |

?

3.4.4 Gidi thiéu cac chat tiéu biéu

COCH;

+ HCl

Fomandehit, HCHO dugc tao thanh v4i lugng rdat nhd khi d6t chay
khong hoan toan nhiéu chat hGu cd nhu gd, dudng, hidrocacbon, v.v...Vi vay

trong khéi bép thuong ¢é chiit it fomandehit, gép phan 1am cho khéi bép co
tinh sat trang.

Trong céng nghiép, fomandehit duge diéu ché tit metanol hodc tit metan.
Dung dich 30-40% fomandehit trong nudc goi la fomon hay fomalin.

Fomandehit 1a chat khi; ¢6 mui xdc; fomandehit dde, ditng dé tdy ué, sat
tring. Bao quan cdc mau giai phau. Fomandehit phan @ng véi amoniac tao
thanh hexametylenietramin (urotropin):

6CH,O + 4NH, = (CHpeNy + 6H50
Urotropin

Fomandehit dudgc dﬁng nhiéu lam chét déo phenol-fomandehit (nhia
hakelit).

Benzandehit, C;HCHO c¢6 trong dau hanh n;hﬁ_n va hat dao,

man,v.v..dudl dang glicozit goi 12 amidalin. Thuy phédn amidalin sé duge
benzandehit.

Trong cong nughiép, benzandehit duge diéu ché tit benzyliden clorua (thuy
phéan bang kiém), benzyl clorua (thuy phan oxi hod),v.v...
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Benzandehit 14 chat long Khong mau, s6i ¢ IBDGC ¢c6 mui thom déc truhg.

Benzandehit ding dé ting h{;ﬁp chat mau va chit thom. Vanilin 12 mdt dan
xuat cua benzandehit., - .

CH=0

@

- OH

Vanilin
(4-Hidroxi-3-metoxibenzandehat)

Axeton, CH3yCOCHS4, duge diéu ché trong cdng nghiép theo nhidu céach
khiac nhau: cdt khan gb, cat khan canxi axetat, nhiét phén axit axetic
v.v...Déng chii ¥ 1 phuong phéap di ti axetilen va nudc, v6i sy ¢6 mét cda chat

xiic téc Zn0 § 400°C;
9CH=CH + 3H,0 — CH3COCHg+ COq+ 2H,

Axeton 1a chat long khong mau, séi 6 56,500, tan vO han-trong nude, ding
lam dung mdi trong tdng hgp hitu ¢o, trong sén xuat té nhan tao, gielatin hoa
nitrat xenlulozo trong san xuat thudc sing khéng khéu.

Xinamandehit, CgH5-CH=CH-CH=0, la chat 1ong, sdi & 25200, 14
thaith phan chinh cta dau qué va 1a chat gdy nén mii thom clia dau nay.

- Xitral, (CH.),C=CH-CH,-CHs-C(CHy=CH-CHO, c6 trong nhiéu loai
tinh dau, dic biét trong tinh dau chanh, va ¢ mui dé chiju.
3.4.5 Quinon

Khi oxi hoa mét s6 diphenol ta dugc nhitng dixeton vong, lién
hop, goi chung la quinon. |
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1,4—38nznqlflinon 1,2—Bén2qqitinﬁn 1,4-Naphtoquinon
(P-Benzoquinon)  (0-Benzoquinon)  (p-Naphtoquinon)
Vang chanh Do Vang

tpe 1160C phan huj" & 60°C  tpe 1250C

Mot s6 dan xuat ctia p-quinon ¢é vai trd quan trong trong
nhleu qua trinh hoa sinh. Thi du cac vitamin nhém K (cac
vitamin cAm mau). Vitamin K ¢é trong c¢o xanh, la ciy va rau.

Vitamin K, - (2—1nety1—3—phityl—1,4-napht0q1ﬁnon) 14 chat dau
mau vang.

O

CH, ?
I g
i

CH»-CH=C-(CH,CH,CH,CH)3-CHj3
0
Vitamn K;
Bai tap
3.7 Cho s0 db chuyén hoa :
/N HBx Mg/ ete
(1) (3) (4)¢CH2=0
- HCN H,0, HCI |
CH,COCH,CHsx - G -5 D
(©) " (5)
NaHSO, H,0, HCl l HC

(8) (9)
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a) Viét cong thitc cau tao ¢nia cae san pham trén so do.
b) Néu ¢o uhé' cua phan tng (6).

3.8 Sap xé&p cac hup ch&t cacbonyl sau d-a} theo th( ty tang dan kha nang phan
ang (6) néu d so dd trén:
a) Cl14-CH=0:; b) CH3COCH;
¢) CCly-CH=0:; d) HCH=0

3.5 AXIT CACBOXYLIC VA DAN XUAT

Axit cacboxylic 14 nhiing hgp chdt hitu co ¢6 nhém cacboxyl
-COOH dinh vao géc hidrocacbon.

Ty theo ciu tao cla gbc hidrocacbon, ngudi ta phan chia ra
thanh axt cacboxylic no CH,;CH,COOH, C:H, 1COOH, axit khéng no
CH,= CH-COOH. CH=C-COOH va axit thom C¢H;COOH.

Ngoai ra. néu trong phan tit ¢6 mét nhém cacboxyl ta gol 14
axit monocacboxylic CH,COOH, c6é hal nhém cacboxyl 1a axit
dicacboxylic HOOC-CH,-COOH, c6 ba nhém cacboxyl 13 axit
tricacboxylic C;H4(COOH),.

3.5.1 Tinh chit vat Iy cha axit cacboxylic

Tinh chat vat 1y cta axit cacboxylic phu thudc rat nhiéu vao
su cong k&t cac phan tu do lién ké&t hidro gdy nén. Lién két hidro
0 axit cacboxylic bén hon & ancol vi nhém O-H phén cyc manh
han; axit cacboxyhc thudng tao ra nhitng dime vong:
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‘*’0 '"H_O L
R--C\ , C—R g
Bang phuang phap vat ly hlen dai (thl du nh.léu Xa Rcinghen)
nguol ta da xac dinh duge goc hoa tri va d6 dai cac lién két trong

dime ciing nhu trong monoine cia axit. Thi du: truong hdp axit
fomic:

OillH 0
.t 0853 /2 1 §4§A o b 25(%/ \C .
124018 H— 1210 - |
1. 312%\ . " 1, 36A | / '
O H O—-—-—H o
0, 953 * 1, 13; 1 6

Su ¢6 mat cua lién két hidro gitia hai phan tﬁ lam cho axit

cacboxylic c6 nhiét d¢ sbi cao hon ca nhiét do s6i cua ancol tucng
ung.

Tat ca axit monocacboxylic déu l1a nhitng chat 1dng hoic ran.,
cac axit thom déu 1a nhiing chat ran.

Trong khi nhiét -d6 s6i cua axit monocacboxylic no mach
khéng nhanh ting dan déu theo s& ludng nguyén ti cacbon, thi
nhiét d6 néng chay cta ching lai ting mét cach luin phién theo
“duong rang cua”, titc 12 mdi dong dang véi s6 nguyén ti cacbon
chan néng chay & nhiét d6 cao hon hai déng dfing véi s6 nguyén
tit cacbon 1€ ¢ hai bén (x. bdng 3.5). Su ludn phién nhu' thé 14 do
s khac nhau vé cau trie tinh thé cta cac axit.

Cac axit cacboxylic thdp tan tot trong nu'cic (tu C +C,). cac

axit cao han chi tan han ch& va bat dau tit axit C,, ¢6 the coi nhu
hoan toan khéng tan.
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Trong pho houg ngoai, axit cachoxylic ¢6 hai cuc dai hap thu dic trimeg,
~ S T I- . ~ - - . * - "
mét ¢ 3000 em  1a dao dong hén két hidro cua nhém OH cacboxyl, ¢on vach

kia thude vé& dao dong cua nhém C=0 cacbonyl ¢ vang 1700-1720 em gidng

nhu andehit va xeton.

3.5.2 Tinh chat héa hoc cua axit cacboxylic

Vé hinh thiec, nhém cacboxyl 13 t6 hdp ciia nhém cacbonyl
C=0 va nhém hidroxi OH. Hai nhém nay anh hudng lan nhau rat
manh. chi yéu vi ¢é sy 1ién hgp gitia obitan = cua nhém C=0 va
obitan n cua nhém OH. Két qua 1a lién két O-H & axit yéu hon &
ancol va dién tich duong 8" & nguyén ti cacbon cacbonyl ¢6 gia tri
nhé hon ¢ andehit tuong Gng. Ngoai ra, nguci ta ¢on thay anh

huong gitta nhém cacbonyl va gdc hidrocacbon &4 gip d cac hop
chit cacbonyl.

O+ O
_C<
N
Phan tng héa hoc cﬁé axit cacboxylic gdm bén loai chinh:;

‘phan tng lam dat lién két O-H, phan tng vao nhém cacbonyl,
phan ting decacboxyl hoa va phan ting & gdc hidrocacbon.

1. Phan @'ng lam dit lién két O-H. Su phéan li axit

a) Su phan li axit cacboxylic trong dung dich nuéc xay ra
theo mét can bang:

RCOOH + H,0 =<——=RCOO" +H;0"
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HOOO HPOPH-©

- 692 | 90T (1030 31XY) O10ZUIGLSIPW-Z JXY
- | e¥z | zTr HOOD H"D ot0zu8q 11Xy
- | eez | 18 HOOD''H"D | O74X0qUBOUEXAYOPIX XY
- - G- HOOOCHOHD=HOFHOHD=HO'CHOFHD | (O19]oUT] JIXY)  S0-g1‘G-Uspeoopero-so SRy
- - | o1 HOOD*CHOHO=HO*CHO’HO | (o010 31XY)  910-6-USKapRI00-510 XY
- — 7 HOOD?' (“HD)*HD (0118918 1IXY) OTOUBIAPBII0 JIXY
- — €9 HOOD" CHOHD | (onmuwed jmxy) JTOUBOIPEXAT] XY |
_ N HOOOY' CHOY*HO | (oumey 31xv) TOUEIEPOP XY
- . G81 HOODCHD)DOOH (OTUIXONS JIXY) 2TOTPURING XY
- - €T HOODHDDOOH | (sruorew 11xv) storpurdoid Jixy
- - 681 EOOO:0,00H.H | (omexo 1xy) | J10TPUE]9 )Xy
QC6°0 col Q- HOOD*CHDPHD | (oumng 1xvy) oToueBINgG JIXY
700'T 781 A HOOD-HD="HD (OI[LIOR JIXY) oto-g-uadoad xy
660 P11 | 22- HOOD HDHD | (mordord yxy) otouedoad JIXy
6F0T SIL | LT HOOD®HD |  (onoxe 11xy) | DIOUBID YIXY
GG 1 101 8 HOOOH (QUUOJ 1IXY) ototielolll 11Xy
p- | Yo " 06 on3 dugn 110 doy ugy,

"I7JAX0QIDD 11XD 08 UL DN A] 1D 08 SUPH G°& FUDY
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Néu so sanh véi ancol, ta thay axit monocacboxylic phan h

manh hon nhiéu. Khi thay thé cac nguyén tit Hy trong axit axetic
bang cac gbc ankyl (thé hién hiéu ‘ng +1) tinh axit yé&u di. Negude

lai néu thay thé& Hy bang nhiing nhém the ¢6 anh hudng —I thi
tinh axit lai tang:

pK, - | pK,

- HCOOH 3.7 BrCH,COOH 2,90
CH,COOH 4,76 CICH,COOH 2,87

CH,CH,COOH  4.87 FCH,COOH 2,57

b) Do c6 tinh axit, axit cacboxylic tham gia cac phan dng thé

nguyén tix hidro bang kim loal. v8i mft s6 oxit kim loai va véi
kiém. Thi du;

2RCOOH + Mg —>  (RCOO),Mg + H,
2RCOOH + MgO - (RCOO);Mg + H,0
RCOOH+ NaOH —+ RCOONa + H,0

Vi axﬂ: cacboxyhc la nhung axit y&u, nén mudi cia chang
trong dung dich nuéc bj thuy phan manh:

. RCOONa+H,0 === RCOOH + NaOH

2. Cac phan u?ng 'é'ﬁng va th€ & nhém cacbhoxyl

a) Phan tng thé nhém OH tao thanh dan xuat cua ax1t Ta
sé dé cap dén 11h1n1g phan ing nay 4 phah san,

= ) . - .
#

TR R S
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b)) Phan tmg khit. Ta khéng thé khit nhém cacboxyl cia axit
cacboxylic bang hidro va cac chdt khit théng thudng, nhung cé
- thé khtt duge bang LiAlH,. Thidu:

C¢H;-COOH -  CyH;-CH,0H

2y H

3. Phan ng taich nhém cacboxyl (decacboxyl hoa)
Nhém cacboxyl ciia axit cacboxylic cé thé bi tach di bang
phan fmg nhiét phan dé tao thanh hidrocacbon.

4. Phan &ng d géc hidrocacbon

a) Halogen hoa géc ankyl
— Néu chat phan tmg 14 halogen (clo, brom ¢é6 mit cac chat
nhu FeCl,, [,.v.v...) phan Ging sé xay ra 8 Hy va theo co ché ion:

| Bra, P |
R-CH.,-COOH —= R-CHBr-COOH

— Néu ¢6 anh sang xtc tac thi phan @ng chay theo co ché géc
tu do va thu duge hdn hdp san pham thé a, B, y. Thi du:

- ‘CH3-CH2-CHCL-COOH (5%)
CH.-CH,-CH,-COOH—< CH;-CHC]-CH,-COOH (64%
 CH3Cl-CHs-CH2-COOH (31%)

b) Phan @ng thé ¢ goe thom

Cac phan tng thé electrophin 8 nhan thom cua axit benzoic
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xay ra chll y&u 8 vi tri meta va khé hon & vong benzen chua cé
nhém thé:

' COOH COOH
HNO4. H,S0, ©
. o
' . NO,
Axit benzoic Axit m-nitrobenzoic

3.5.3 Phuong phap diéu ché axit cacboxylic
1. Ox1 hoa cac hgp chat hitu co ¢6 bic oxi hoa thap hon

Ankan b oxi hoa bang oxi cia khéng khi ¢6 mit chit xic tac, tao
ra hon hop cac axit (x. 2.1.3). Ankylbenzen bi oxi hoa 6 mach nhanh tao
ra axit thom (x. 2.3.3). Khi oxi hoia anken bang chit oxi hoa manh
(KMnO,, CrO;;) nd1 déi bi dit ra, tao thanh hén hgp hai axit cacboxylic.

Ancol bac mét va nhét 1a andehit dé bi oxi hoa thanh axit ma vin
g1t nguyén mach cacbon, ¢on ancol bac hai va xeton b1 oxi hoa tuong
ddi khé hon, lam dat mach cacbon tao ra mét hdn hgp nhiéu axit
cacboxylic.

2. Thuy phan cac dan xuat cua axit cacboxylic

Cac dan xudt & nhém chitc ciia axit cacboxylic R-COY khi bi thuy
phin trong méi trudng axit hodc ki€m ddu tao ra axit tuong ing R-
COOH.

R—C + HOH H hoaec OH . R____C\ +HY

Y OH
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Y c6 thé 1a halogen (halogenua axit), OCOR (anhidrit axit), NH,
(amit), OR’ (este),v.v...Thi du:

OH
CH3COO0CsH; + HsO = CH3COOH + CsH;OH

3. Pwa thém nhém cacboxyl vao phan ti chat hitu co

a) Cacboxyl hoa hop chat ¢od kim

Khi cho CO,, tic dung véi hgp chit hitu co cua kim loai kiém, magie
hodc nhém, roi thuy phan ta sé& dudc axit cachboxylic véi s6 nguyén tu
cacbon tang thém mot so véi hgp chat ¢o kim ban dau. Thi du: |

- . a1
C
CoH:MgBr + COy —C;HsCOOMgPBr dd RO = CoHsCOOH + Mg<
| - Br
b) Téng hop ding este cia axit malonic
0 9 0
‘ I
C—0GC;H; | C—0OC,H; _
4 ? Na hoac ./ : DR_Hal r“'C 002H5
HZ,C\_ | ——= (CH ——= R—CH
' i N:]{-](]}!HE "N 1 \
(IE_OCZHB - E_OCQH5 - C....-OCzH5
0O O 5
Este malonic Cacbanion Este ankylmalonic

Este ankylmalonic dé bi thuy phan trong méi trudng axit, roi bi
decacboxyl hoa tao ra axit cacboxyhc:

T i

/C_OCQHE, HoO H+ /C_OH 0

R-'Cfi - R—CI‘{ E- R-CH,COOH
ﬁfoczﬂﬁ | o c":—-OH - |
O O
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3.5.4 Gidi thiéu cac axit cacboxylic tiéu biéu

Axit fomic, HCOOH, ¢6 rai rac trong thién nhién (trong co thé dong vat
va thue vat). Lan dau tién ngudi ta tim thay axit nay trong c¢d thé loai kién
ring do Formica rufa, tit dé c6 tén 1a axit fomic. C6 nhiéu phuong phap diéu

ché axit fomic, nhung quan trong hon ca 1 phudng phap cong nghiép di ti
“cacbon monoxit va natri hidroxit:

HoSO,

CO + NaOH — HCOONa "NaHSO, = HCOOH

San phdm ki thuat sau khi chung cgt 12 hén hop ding phi, s6i & 107°C,
gOm 85% axit fomic va 15% nude.

Axit fomic khan la chat long, linh dong, khéng mau, ¢6 mui x6¢ manh, né
c6 thé gay bong da.

Khac v6i céc axit khac, axit fomic vita ¢6 chita nhém chite cacboxyl vita cé
cha nhém chie andehit:

Nhém Eacbnxyl

NI | |

O
Rar

----q---------d

Nhém andehit

Do d6 axit fomic ¢6 mét s§ tinh chat héa hoc ciia nhém andehit. Chang
hcm né khu duge kali pemanganat, thude thi Tolen, thude thu Felinh,v.v..

C -
H—C—OH 101 HO—%-—_—OH ——= (03 + H:0
I I 2

Axit fomic dlf{jL dung trong cong nghlep det cong nghlep da, cong nghiép
thye ph&m va trong tdng hgp hitu co. -

Axit axetic, CHBCOOH rat pho bién trong thién nhién, ¢ dang ti do nhu
¢ trung num tléu t,rong mat trong m6 héi ngudi va l;rong lﬁ xanh nhu’ng
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thudng thi axit dxetic téntai dudi dang este trong whidu thuc VAt -

Nhiéu loai ndm va vi khuéin nhu Mycoderma aceti ¢6 kha nang phén giai
mdt 85 chat hitu ed thanh axit axetic. D6 1a hién tugng 1én men dém. Cho dung
dich rutgu lodng (hoac dung djch dudng) 1én men dadm ngudi ta thu duge dam
A, - -

Phuong phap quan trong dé diéu ché axit axetic trong cong nghiép hién
nay 14 oxi hoa axetandehit (diéu ché tu etilen, axetilen), hnac oxi hoa butan
(san pham cla cong nghiép dau mo):;

Hg:;H : Oz* MH2+ .
CH=CH + H,0 ———= CH,-CH=0 » CH,-COOH

O,. 180°C, 'I:'Oatm |
CH,-CH,-CH,-CH, . = 9CH,-COOH

Axit aketic nguyén chat 1a chat 1éng, mii x6¢, s6i d +118°C. N6 dong diac o
+16C thanh nhitng tinh thé nhd tuong ty nude da, cho nén ngudi ta goi 1
“axil axetic bang” hay “axit axetic két tinh duge”.

Dam an 1& dung dich 3-6% axit axetic trong nudc.

Axit axetic duge dung lam dam &n, tong hgp este, phadm nhudém, axeton,
cac mudl axetat,v.v...
Axit benzoic, (;HxCOOH, 1a mdt axit thom kha phd bién trong thién nhién,

trong gi6i thuc vat nhu trong nhua thom (banzam), trong gdm benzoin {canh kién
{rANg), t:mng cac tinh d&u. Trong cd thé ddng vat, nhu trong nude tiéu bd va ngua cé

rian Xudt cua axit benzoic v glicoeol got 1a axit hippuric 06H5CONHCH2COOH
trong phan chim c¢dé axit benzoic d dang hgp chit v8i onitin; cbng thic

{"HHE,CONHCHECHECHECH (NHCOC4Hg) COOH.
Ngudi ta diéu ché axit benzoic ti¥ toluen (oxi hoa hoac clo hoa rdi thuy phan).

. o . . < . 0 2 1. .
Axit benzoic la chat ran, nong chav g 122°C, dé thang hoa, kho tan trong
nude, dé tan trong ancol va ete..

| Axit benzoic duge dung trong tong hgp pham nhudm. N6 c6 tinh sat tring
nén duge dung trong y hoe ¢ dang thude ma va trong ¢éng nghiép dé hop.

194



3.5.5 Dan xuit cua axit cacboxylic
1. Dinh nghia va phéan loai
Khi thay thé OH 6 nhém cacboxyl cita axit cacboxylic bing

nhitng nhém thé khac nhau ta dudc din xuit & nhém chic clia
axit cacboxylic:

R—C—OH - R'—«":—Y
0 O
Axit cacboxylic Dan xuit ¢ nhém chiic

axit cacboxylic

Tuj‘r't'heo ban chdt cia nhém thé Y, ta c6:

Halogenua axit (hay halogen anhidrit) R (I_;, Hal
Thi du:
g Orgo
1

_' ',.rAxetyl clorua - | Benzoyl cloru

Anhidrit asit R—C—0—C—R
DU _, .0 0

Thidw: .
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PPPPP ' = .

CH;—C—0—C CH3 CGH5—C o—c-—c H5 |

) A AT s
o o O 0 6
fabdsvwede . Auhidricbenioie
Este o R—q—OR'
O
Thi du: |
CHi (].-i;' OCEH5 | CGHE_(I-;’—OCZHE
0 0
Etyl axetat | Etyl benzoat
Amit R—(,?—NHZ
O
| Thi du:
CH3 (|j|: NH_; CEH5 % NHQ
O O
Axetamit Benzamit.

Céac din xuit nédu trén déu c6 gbe chung 1a R-CO- got 14 axyl:
H-CO-  CH3-CO- CHyCHy-CO-  CeH;-CO-
Fomyl Axetyl Propionyl Benzoyl

- o~ 7 ’ » o - - » n -
Dan xuat ¢ nhém chiic cua axit cacboxylic con 14 nhing san
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pham thé€ nguyén td oxi trong nhém cacboxyl, thi ‘du axit
hidroxamic

-

R—(l'T’“—OH
NH

ho#c sdn phidm thé& ci nguyén tit oxi 14n nhém OH trong nhém
cacboxyl, thi du nitrin R-C=N.

2. Tinh chat héa hoc

Cac din Xu4t ctia axit cacboxylic ¢6 mot s6 phan iing chung
sau day:
a) Phan 'ng thuy phén

Cac dan xudt axit dé bi thuy phan, héi lar axit cacboxylic,
nhat 13 khi cé mat xdc tac axit hoidc bazd. Cac halogenua axit va
anhidrit thuy phan nhanh, khéng can xic tac:

O + ) O
R-’C’<’ +H,0 — O R—Cf-\/' +HY
Y | OH

Y=Hal. OR, NH,, OCOR.

Kha ning phan Ung cia cac dan xuft cla axit cacboxylic
glam theo thi tu sau:

R- (If Cl > R—ﬁ—o—ﬁ—-R > R_(If_ORI >. R—ﬁ—NHz

Cac phan tng thuy phan déu theo mt‘;‘)t quy t4c chung, trén cd
88 gidi thich cd ché phan firfg thif phén este. Thuy phan 13 qua

—r .. =
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trinh nghlch cua phan u‘ng “este hoa. Qua trinh thuy phan co the,
dugce xtic tac bang axit hoic bazg.

Vai tro cua axit la protdn ‘hoa este, tao di€u kién cho tac
nhan nucleophin (HOH) dé dang tan ¢dng vao nhém C=0, sinh ra

san pham cong khong ben, san pham nay chuyen hoa ngay thanh
axit va ancol:

PN

) e
'R ﬁ OR'+ H ——= R—C—(I)—R'
3 "

S

Este da proton hoa

H—? +RC-0—R— R 9 R'|== R-C-0-H+ROH
H H '

1
OH

Trang thai trung gian

o @ | @
RC_C|) H<—= R—C—0O0—H+H
H .

Axit cachoxylic

T4t i cac giai doan trong sd d6 phan tng trén déu 13 thuan
'nghich; vi vay axit v6 ¢d vita xtc tac.cho qua trinh thuy phan lai
via x1c tac cho qua trinh este héda.

Trong phan tng thuy phadn nhé chit xtc tac bazd, ion
hidroxyl HO™ déng vai trd mét tac nhan nucleophin, sé tdn coéng
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nhém C=0 cua este. Trang thai trung gian sinh ra c6 tha trd vé
trang thai dau hay chuyén thanh axit va anion ancolat theo
nhitng qua trinh thuin nghich. Nhung anion nay la bazo rat
manh, né tac dung rat nhanh va bat thuan nghich véi axit, cho
nén toan bo phan tng thuy phan la bat thuan nghich. Do d6
khong thé thuce hién sy este hoa trong méi trudng kiém:

é\g-l- (|)H

HO +R—C—0-R'—=|R—C—0—R| =2 R—ﬁ—-o—H+R'o@
C()g' o° 0

R— (ljl—o H +R'Q° - R—-%
0o O

Nhitng phan tng thuy phin ¢ trén déu la nhﬁng phan {ng
ludng phan ti kiéu Sy2. Phan tit este (va phan ta axit trc}ng gua
trinh este hoa) bi phan cat d lién két axyl——om

Q
g;.

A
O

gy s pees s msh ssl el SE EERN EEF TS SEE g

b) Phén @ing véi hop ehat co kim

Cac dan xudt ciia axit @8u c6 thé phin tng véi hop chét co
kim (RLi, RMgX). giai doan quyét dinh 12 st tdn céng cia R’ vao
cacbon cacbonyk
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- R 5 5 6 I
| C—-O + R MgX —_— R—-C'—OMgX

o
Y=Cl, OR, RCO,,

Phan tng khéng ngimg & giai doan nay ma ti€p tuc cho dén-
khi tao thanh ancnl bac ba:

¥ R
R—C—O0OMgX —um >C=O+MgXY——-
R R |
Y
1. R'MgX [ |
——= R—C—OH + Mg(OH)X
2. H 0 | -
R!

¢) Phan @ng khit hoa

Clorua axit, anhidrit va este cé the bi kh bing liti nhém
hidrua dé tao thanh ancol bac mot:

O 1. LiAIH,
| \ 2, H+. HEO

Y

Y=Cl, OR, RCO,.
Thi du:
1. LiAIH
R—CN : = R-CHy;-NH,
- 2. H*. H,0
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1. LiAlH,

R—C—NH, —= R-CH,-NH;
| 2. H.H,0
O

DGi véi este ¢6 thé bi khit bing natri trong ancol tuyét doi
[phan fing Bwo—Bléng ( Bouveault-Blanc)l:

: H-.OH |
R-COOR' + 4Na + 4CoH:0H s R CH.OH + R'OH + 4CsHsO Na

3.5.6 Axit dicacboxylic

Axit ankandicacboxylic ¢6 thé duge diéu ché bang céach oxi hoa ankandiol,
ankandial tgng tng, nhung phd bién hon ca la oxi hod céc xeton vong no bang
axil nitric hodc kali pemanganat:

» . 3
(13H o OO =  HOOC—(CHg);— COOH
, 2 i - |
Xiclapentaﬁon Axit glutaric

Cac axit dicacboxylic thom duge diéu ché bang cach oxi hod mach nhanh
cua hidrocacbon thom. Th du:

a-Xilen S Axlt phtalic

Tudng Ty nhu‘ vay ngum ta dleu ché axit lsuphtahc m m-Xilen, axit
tE‘l‘E‘]]ht»ahE td  p-xilen, v.v.. S . -

Ngoal phUdng phap oxi hoa néu trén; ngudi ta cdn dléu ché’ amt.
dicacboxylic bang cach thuy phan dan xuft dixian. Thi du: |
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Cl-CH2000Nz + KCN =

<o NC-CH:000Na —
B R 0001, coon
C1-CHyCH,Cl + —— i -
2 2KCN SRl HC CH20H2 CN—"" L
H-0: H'

— > HOOC-CHs-CH-COOH

Axit dicachoxylic ¢6 tinh chdt chung cta axit monocacboxylic déng thai ¢6
nhimg tinh chat dac trung cho ca hai nhém chie.

Héng s& phéan li K, ¢ clia axit dicacboxylic no bao gig cling 16n hon & axit
monocacboxylic no tuong Gng, vi hai nhém cacboxyl ¢6 anh hudng -I 1an nhau.
Hai nhém d6 cang ¢ xa nhau, anh hudng dé cang yé&u, do d6 lyc axit cang giam.
Trong dung dich déc, diaxit chi phan li mot nhém axit, trong dung dich loéng,
phan li ca nhém chic thi hat.

D6t tae dung cua nhiét, axit oxalic bj decacboxyl hoa thanh axit fomic va
cacbon dioxit:

0
HOOC—COOH 292, HCOOH + CO,

Axit malonic va déng dang cua né cting dé dang bi decacboxyl hoa tao
thanh axit axetic va d_ﬁng dang.
3.5.7 Axit mono- va -dicacboxylic khong no

Axit cacboxylic khong no la nhimg axit chia né1 ddi C=C
hodc ndl ba C=C trong phin tu. Axit cacboxylic khéng no cé mot
néi déi c6 cong thitc chung la C,Hs,-;COOH. Axit khéng no don
gian nhat la axit acrilic CHEZCH—COOH.. '

Ngoai dong phan vé mach cacbon, vé vi trf néi boi, ax1t khong
no con ¢6 ddng phan hinh hoc cis-trans. Thi du.
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CHy—C~H CH,~C~H

H—C—COOH - HOOC-C-H
Axit erotonic Axit isocrotonic
(trans) (cis)
the TQU*C, tg 1890C tne 15,9°C, t5 1720

Cac axit khéng no cé tat ca cac tinh chat cia nhém cacboxyl
nhu axit no va cé tinh chat cia ndi d6i hay néi ba nhu trong
anken, ankin. Do anh hudng cua néi d6i C=C va né1 ba C=C c6
hiéu Gng -1, axit khoéng no ¢6 tinh axit manh hon axit no tuong
ing. N6i d61 cang & gdn nhém cacboxyl, hidu tng —I cang tang, do
d6 axit cang manh. Tuy vay, néu ndi ddi & vi tri o,p déi véi nhém
cacboxyl thi ngoai hiéu tng cam ng —I con ¢6 hiéu ing lién hop
+C :

Lo oL

|

Hiéu tmg +C lam gidm tinh axit, do @6 axit o,B-khéng no tuy
manh hon axit no tudng tng, nhung khoéng manh bang dﬁng
phan B, 'y-khong 1o.

Axit khong no cb thé cong tac nhan electrophm vao noi doi (x.
2.2.3), ching han khi cho phan Ung véi hidro bromua thi & giai
doan dau proton cgng Va0 nguyén t oxi:ciia nhém C=0 vi & giai
doan sau anion hucleophin céng vao nguyén tu cacbon thidu hut
electron; Phan dhg: nguac vol qm tﬁc Mampnhlmp va theo kiéu
cong hop Y, 4.0 7 o L Sy T .



O OH ———ie
5" o "H-. 7 — o Y
CHQT@—‘C{ LCHFCH—C\ = CHg CH—C\
OH OH
Axit acrilic h '

Br-CH, CHy-C_  =——  |Br-CH,<CH-¢
- OH

-Axit B-brompropionic

“Axit khéng no va este ctia né ¢ kha ning trﬁng'hg-jp, ching
han, axit acrilic trung hdp cho poliacrilic:

n CH,=CH- COOH —- -—CH—
COOH

n

Este metyl metacrilat trung hgp thanh polimetylmetacrilat
ding d€ diéu ché chit tao mang, chit két dinh; chat déo, lam
thuy tinh hitu co:

. f ]
~_COOCH; poOCHs
‘1 CHy=CZ — CHyC—
“CHg - CH,
. l S £
Metyl metacrilat Polimetylmetacrilat

Axit dicacboxylic khéng no dic trung nhat 1a axit etilen-1,2-
dicacboxylic HOOC-CH=CH-COOH tb6n-tai & hai dang dnng phan
hinh hoc: :
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H.,~COOH H._ __COOH

C
X . [
H COOH HOOCf H
Axit maleic Axit fumaric
(cts ) (¢rans ) |
tnc ].SOGC, dﬁc - tne 28700, khﬁng d{jC

Axit fumaric ¢6. trong cdy Fumaria officinalis va nhiéu cay
Khac, axit maleic khéng ¢é trong thiée nhién, né dude didu ché
- bing cach oxi hoa benzen hoic oxi hoa hdn hdp n-buten. Vé
phuong dién nhiét déng hoc, axit maleic kém bén hon axit
fumaric. Dudi anh hudng ctia iot, brom, hodc axit nitrd, axit
maleic chuyén thanh axit fumaric va phat nhiét; nhung khi dude
chiéu tia tu ngoal thi axit fumaric lai dong phan hoa thanh axit
maleic:

H.. COOH
HH..C.,--*COOH Iy: Bry; HNO, R "'\(l,r
i ~ . .
tia ti ngoai C—
1" COO0H Hooc” H
Axit maleic Axit fumaric

Axit xinamic cling ton tai hai dang cis-trans:

H_ _cooH H._ COOH
- C C
| g
H™ " SCeH; CeHy” ~H
AX1t cis-xinamic Axit frans-Xinamic

Vé mit nhiét déng. axit cis-xinamic cling kém bén hon axit
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trans-xinamic. Hién nay c6 gia thuyét cho rang su chuyén axit
cts-xinamic thanh axit frans-xinamic ¢é vai tréo quan trong trong
qua trinh chuyén hoa ning lugng trong cd thé thuc vat.

3.5.8 Lipit

Lipit 1a tén chung bao gom cac chat béo va cac chit tudng tu
chat béo goi 1a lipoit. Cac chit lipoit lai chia thanh nhiéu nhém
nho nhu photphatit, xerebrozit. sap.

1. Chat béo

Cac chit béo déng vat (md) va thuc vat (dau) 14 este cla
glixerin va-cac axit béo khac nhau hay con duge goi la cac
glixerit, ¢6 cong thic chung nhu saw:

CH,—O0—C—R,

| 0
i CH—O0—C—R,
| | 0.
CH;—0—C—R;
O

Hién nay tit chat béo ngusi ta da tach duge khoang ndm chuc
axit béo khac nhau. Ching c¢6 thé gidng nhau hay khac nhau, no
hay khéng no nhung déu c6 s6 chan cacbon trong phan ti.

Axit no c¢6 phd bifn 13 axit panmitic C,s (15-50%), axit
stearic C,q (25%). Axit khéng no cé6 phé bién 1 axit oleic C;q
(50%), cac axit khac it hon (10%) nhu axit linoleic, axit linolenic...
Axit linoleic va axit linolenic ¢6 nhiéu trong dau thuc vat, la axit
khong thay thé trong co thé dong vat. Dang chyi ¥ 14 cac axit
khéng no & trong thién nhién chi c6 6 dang cis.
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Glixerin 1a thanh phan ancol khong d8i trong cac chit béo
- thién nhién. Ba nhém hidroxi OH cua glixerin cé thé lién két este
hodc v41 mét loal axit béo nhu axit panmitic, axit oleic, hoac véi
hai, hay véi ba loai axit béo khac nhau. Thi du: ‘
CHQ_O_’%:"‘CHH:;:} | CHE"O_(I_:/_CITHgg CH2_O_?“017H33
| o | 0 | 0

CH"_"O_"(J%“‘C]T'HS,S CH‘“O—(I%_Cl';Hgf) CH—O (l% 015H31
CH:-0- (I% —C17Hss CHs~-0O - (“3 —-CG7Hys CHy-O —9—0171'135
O | 0 O

Triolein Oleodistearin Oleopanmitostearin
(Glixerit v61 1 axit) (Glixerit vO1 2 axit) (Glixerit v4i 3 axit)

Cac dau mé thién nhién 13 nhitng hén hgp phtic tap cac
glixerit hén tap nén chung khéng néng chay 8 mot nhiét d6 xac
dinh. ma trong 111{51;' gifi han nhiét d6 réng. Cac dau md chia
nhiéu axit béo no néng chiy & nhiét 6 cao hon cac diu md chita
nhiéu axit béo khéng no. Cac chat md rin c6 didm néng chay cao
vi gdm chi y&u cac axit béo no: axit panmitic va axit stearic. Cac
dau thuc vat da s6 & trang thai long 6 nhiét d6 thudong vi chda
nhiéu axit béo khéng no nhut axit oleic va cac axit khong no khac.

~ Chat béo dé ta:n_tr_mlg ete, trong benzen, trong xdng,v.v...it
tan trong ancol lanh, khéng tan trong nude, .tuy nhién c6 thé tao
thanh cac dung dich keo hodc nhfi tuong bén, khi c¢6 thém cac
chat hoat déng b€ mit (ch4t nhii tuong hod) nhu xa phong,
protein, v.v...Stta la moét dung dich nh@i tuong thién nhién bén

clia chat bec- 11h11 tuang do duac 011 dmh do su cb- mét cua
'pmteln | o B

-—.i"n

Phau u'ng cod: y ng]rua qu&n tmng nhat Qua chat béo lé phan

- o
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itng thuy phan. Khi dun chat béo véi axit sé thu dude glixerin va
axit béo, con khi dun véi xit sé thu duge glixerin va mudi natri
cua cac axit béo (xa phong). Phan tng thuy phin chat béo tién
hanh trong co thé ngudi va déng vat nhd tac dung xdc tac cua
enzim lipaza.

Cé thé chuyén cic chit béo long thanh chat béo rin nhd
phan tng hidro hoa. Khi hidro hoa, cc gbc axit béo khéng no sé
dugc chuyén thanh cac gbe axit béo no. C6 thé hidro hoa bang
hidro phan tit véi xic tac, hodc bang hidro méi sinh do tac dung
cua kim loal véi axit. |

M3 an c6 thé 1a dau thuc vat nhu dau lac, dau béng,v.v...da
duge hidro hod. Bo nhin tao (imacgarin) 1a nhil tudng cha chat
beo thue vat da duge hidro hoa trong sita va thém mét vai chat
phu khac.

Dau mdé dé ldu ngoai khéng khi s& bi 61, ¢6 mud khé chiu, ¢é
thé 1a 6i thuy phan hay 6i oxi hoa. Ngudi ta cho ring duéi téc
dung cua enzim hodc vi sinh vat, cac chat béo bi thuy phan thanh
axit béo ty do. Néu axit béo ¢é6 mach ngin nhu axit butiric chdng
han thi s& ¢6 mui khé chiu, kiu 6i ndy thudng gip & md bod. Phé
bién hon ca 1a 61 oxi hoa, cac phan tit chit béo bi oxi hoa bdi oxi
khong khi tao thanh cic andehit va xeton mach cacbon ngén, cé
mui kho chiu. Vi vay trong céng nghiép thuc pham, nguoi ta phai
bdo quan dau m3 bing cach thém cac chit chdng oxi hoa (thudng
la cac phenol. cac quinon, ...). |

O ngoai khong khi, mét s6 dau thuc vat nhu dau lanh ciing
¢6 thé hoa ran, nhung khéng phai do cong hidro ma do qua trinh
trung hgp va oxi hoa phiic tap. Tinh chat nay clia mét s& dau
thuc vat duge Gng dung @€ lam dung méi pha son.
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- Cac chat béo ¢6 mdt 6 chi s6 dic trung nhu chi s6 axit bidu
thi bang s6 mg KOH dung dé trung hoa axit béo ty do trong 1g
chit. Chi s6 xa phong hoa biéu thi bing s6 mg KOH dung dé xa
phong hoa hoan toan 1g chit béo. Chi s6 iot bidu thi bang s8
gam iot c6 thé két hop véi 100g chat béo. Chi s8 iot 14 d6 do tinh
chat khéng no caa cac axit béo trong dau ma.

2. Sap

Sap ¢6 thanh phan cha véu la este ctia axit monoéacboxylic
no hay khéng no véi cac ancol cao don chite, trong d6 phan 1én 13
axit va ancol c6 s6 cacbon chan (C,g + Cae). Ngodi ra, sap con
chita cac axit va ancol ty do va ca hidrocacbon nita. Trong s8 cac
chat phu kém theo sap, dang cht ¥ 1a cac stearin va cac chat mau
loai carotenoit. Sap thyc vat la nhitng 16p mong trén 1a, qua,
than, lam chat bao vé, ngan ngita vi khuin c6 hai va sy mit
nude. Trong s6 sap dong vat, truée hét phai ké dén sap ca voi, Sap
ong. Sap ca vol ¢d trong dau ca voi, thanh phan chinh ctia sap ca
vol la este xetyl panmitat C,5H;,COOC,sHs. Sap ong cé chita
este cua ancol Co+Cyy va céc axit cao, thi du este mirixyl
panmitat C,;H,,COO0C4Hey; ngodi ra c¢om ¢ chita cac
hidrocacbon cao (12-17%), axit xerotinic, ...

Sap c6 nhiéu dng dung khic nhau, nhu dudc ding trong ki
thuat in, ki thuat dic dién dé lam céac loai crem, thudc md, lam
uén thap sang....

3. Xa phong va chat giat rita

Xa phong la muéi cia cac axit béo cao. Xa phong rin thu'dng
ding 1a hoén hgp mudi natri ciia cac axit béo khac nhau, nhung
chua yéu 1a 1111101 cua axit stearic va axit panmitic. Han hgp cac
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m6i kali cho x4 phong mém hay 1ng. X3 phong dude sdn xust
nhd phan 1Ing thuy phan chat béo bang dung dich hem
CHa 0 (“J Cl-,rH35

CH—O (ﬁ’ C]7H35 +3N&0H — CH—OH + 3C1TH35-COONa
‘ O CH,~OH o
CH ;..—O C—C7H3s - Natri stearat

I| S ~ (Xa phong)

- Trong céng nghiép, nguyén liéu dau ding san xuit xi phong
2 mé ddéng vat chat lugng thdp, ddu béng, diu dira. diu
cam,v.v:..va cac chit béo d4a dudc hidro hoa. Sau khi dun néng
chat béo véi dung dich NaOH ta dude keo x3 phong, c6 chita
glixerin tao thanh trong phan tng thuy phan v mét lugng 16n
nudc. Thém mudl an, x4 phong sé tach ra khéi glixerin va nuéc
va nodi lén trén. Xa phong thoé chita 60-70% mudi axit béo va 30%
nudc. Muén san xudt xa phong tim, cin ding nguyén lidu tinh
khiét, trung hoa hét luong kiém du, siy kho d8 dat thanh phan
- mudi axit béo 80-85% va cho thém chat thom.

Dung dich xa phong frong nuée ¢6 phan tng kiém:

017H35—COON3 + Hgo-r = 017H35;COOH + NaOH

Kh cho xa phong vao nuéc cting (giau mudi canxi, mudi
magie, va mudl sat) tao thanh mudi Ca, Mg,...khéng tan, lam
giam han tac dung gidt rita cia xa phong:

2C17H35CO0Na + Ca**——=(Cy7H35C00)5Ca + 2Na*

Cac dung dich xa p11611g,4<é? ca dung dich lodng, ¢ sic cing
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b& mit nhé hon nhiéu so véi nude nguyén chit (75 dyn/cm® ddi
véi nude § 25°C. 25-30 dyn/em” d6i véi cac dung dich lodng cia
mudl natri cua axit lauric, axit panmitic va axit oleic). Dung dich
x2 phong 1a mét hé keo. khi dam dic ¢cé6 ¢6 nhét cao.

Tac dung giat rua cua xa phong, chu yéu la iam giam stc
cang bé mit gitta chét ban va vai voc, tdng kha ning nhiing uét
bé mit chit ban va tich tu chit ban trong mang xa phong rdi
tach ra khoi vai vée.

Xa phong dude dic trung béi phan tit ciia chiing ¢6 hai phan:
nhém COO ¢ mét dau ¢ tinh wa nude va mot gdc hidrocacbon
dai ki nudc. Do d6 cac anion cua phin ti x4 phong ¢6 khuynh
hudng tich tu trén bé mit dung dich va dinh huéng nhém COO”
vé phia truée.

Sy tich tu cac phin td x4 phong trén bé méat gisi han dung
dich-khéng khi lam giam stic cing bé mit cua dung dich, do d6
dung dich xa phdéng c¢6 kha ning tham wdt nhanh. Néu dung dich
xa phong tiép xuic véi dung dich chat léng khéng tan 1an trong
nude nhu giot dau, giot md,v.v...thi cac phan i xa phong dudc
dinh huéng thang géc véi b8 mat gidi han, bdi nhém COO~ ddi véi
nudc va bdi géc hidrocacbon ddi véi dau, khi d6 sé& 1am gidm stc
cang bé mat cta dau, chiing chuyén thanh nhiimg giot nhd, khi
l4c hodc vo xat va phan bé vao dung dich xa phong, tao thanh
nhii tuong dé dang tan lan va trdi theo nude ( hink 3.2 ). Nhu
vay, ban chit cia qua trinh tay giat bing xa phong 13 qua trinh
nhi tuong hod, v xa phong déng vai tro cua chit nhii hoa.

Kha ning tay giit con phu thudc néng &6 dung dich x4
phong. phu thudc d6 ki€m ctia mdi trudng (t6t nhat khi pH = 9-11)
va vao nhiét do. Da1 véi da s6 xa phong, & nhiét d6 thap thi t6t
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aon.

‘Tinh chat dic biét ciaa x4 phong 14 do c&u tao phan tit clia né.
nén cac chit giit rmia tong hdp cfing phai ¢ nhém ua nuéc gidng
nhu nhém COO"va gdc hidrocacbon dai ki nuéc.

Hinh 8.2 So d:ff on dinh nhii tuong nude - ddu bang xa phong.

Dua vao ban chit va dién tich ctia nhém ua nuée, ngudi ta
chia ra cac loai chat giit rta anion va cation. Tinh chit ctia xa

phong hay chit gidt ria thay d6i phu thudc vao ban chat cua 101
tich dlen nguge dau tur do trong méi trudng nude.

De giat quan 4o, ngudi ta thudng ding chat gidt ria anion
véi gbc hidrocachon c¢6 7-18C. thi du natri lauryl sunfat

CH 3(CHy)1,080; Na® (natri 1-dodexyl sunfat) ho#ic natri
ankylbenzensunfonat RC4H,SO;Na'. Néu R 1a mach phan
nhanh thi xa phéng khé bi vi sinh vat phan huy. giy & nhidm

nude thai. Vi vay khuynh huéng hién nay 14 ding xa phong cé
g6c R 12 mach thang d& bi vi sinh vat phan huy, nham bao vé mbdi

truong. Cac chat giat rita tong hop ¢6 thé dung trong moi truong
axit hay nude ciing.

Chat gidt rita cation thudng c6 nhém amoni bac bén lién két
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vél mach cacbon dai (R = C,;, + C;g) nhu zephyrol hay solan la

nhitng chat sat trung hiéu nghiém vi chung lam dbéng tu protein
cia cac vi khuan cé dién tich Am:

- 1 - + _
R—N_CH,CeHs (CI [R—OCHEN%HE]&
cH, CH, |

Zephyrol | Solan

Negoai ra cfing con cd loail xa phong khong ion hoa. Loal nay
¢6 chta nhém khéng ion hoa. khéng phin cuc, gom mét s
nguyén ti oxi cb cac lié_n'ké*t ete vi nhém hidroxi 8 dau mach. Thi
du cac ete cua ancol cac VoI pohetﬂenghcol
RO(CH,CH,0),CH,CH,0H véi R=CigHy;. x=10 ta duge “igepal”

la chat giat rua: ArO(CHECHEO)XCHZCHEOH vGl Ar = phenyl da
duge ankyl hoa, x=20 ta ¢6 “emulfo” 1a ch&t nhil hoa, va este cua

axit béo cao (nhu axit oleic) RCOO(CH,CH,0),CH,CH,OH véi
x=30 ta ¢6 “dismulgan I1I” 14 chat phan nhil hoa d61 véi dau mo.

3.5.9 Khai niém vé moét vai dan xuét cia axit cacbonic

Axit cacbonic va mudi cua né dudc viét trong cac gido trinh
hoa vb cd, chl méot sé dan xudt cua axit cacbonic ¢6 chia lién két
cong hoa tri la dude x€p vao cac hop chat hitu co.

Axit cacbonic khong bén va khéng ¢ thé tach riéng & dang tu
do, nhung ton tai trong dung dich nudc dudi dang mét can bang:

0=C=0 + H,0 == o—c*""‘OH
,2 - "-..OH
- Anhidrit o Axit cacbonic

cacbonic
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Can bdng trén léch hin vé phia bén trai, do dé trong dung
dich chi ¢6 mét lugng rit nhé H,CO4.

Cac dan xudt cla axit cacbonic gbm nhiéu loai. Dudi day dan
ra cong thic cua mét s§ dan xuit quan trong:

0 I I
CH,0—C—OCH, CI—-C-CI  NH,—C—NH,
Dimetyl cacbonat Photgen Ure
i i
" NH,—C—OH NH,—C—OCH;
Axit cacbamic Mety!l cacbamat
(khéng bén, nhung cé (dan xudt bén clua
nhiéu dan xuat bén) axit cacbamic)

Bai tap

3.9 Vi sao CH3COOH ¢6 tinh axit? Néu nhilng thi nghiém héa hoc dé ching

minh rang CH,COOH c6 tinh axit manh hon axit cacbonic nhung y&u hon
axit clohidric.

3.10 Sap xép cac chat trong méi diy sau theo thit ty tang din pK,:

a) CH4COOH, CICH,COOH, BrCH,COOH, ClsCCOOH
b) CH3CH5C1;COO0H, CH4CH,CHCICOOH, CH3CHCICH,COOH
¢) CgHsCOOH, p-CHCH COOH, p-CICgH L COOH, p-03CeH COOH

3.6 AMIN

Amin 14 dan xuit ctia amoniac. Tuy theo s8 nguyén ti hidro
trong phdn td amoniac dudc thay thé bing gbc hidrocacbon.
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ngudi ta phan biét amin bac mot, bac hai, va béac ba. Ngoai ra con
cé mudl amoni bac bon.

r

NH;  CH;NH, (CHy.NH  (CHj3)3N (CHy N"CI
Amoniae  Metylamin - Dimetylamin  Trimetylamin ~ Tetrametylamony
(Aminbac  (Aminbac  (Amin béc ba) clorua

mot) hai) (muol amoni bac bon)

3.6.1 Tinh chat vatly

Cac amin thép 12 nhitng ch&t khi, tan trong nuéc. Cac dong
dang cao hon 1a chat 1éng, va chat rin va d6 tan trong nudc cua
chiing ciing gidm dan. Cac amin thap c¢6 mui khé chiu, gan gidng
mud amoniac. Cac amin cao hodc khdng mili, hodc ¢é6 mii rat yéu.

Cac arylamin 1a chat 16ng, chat ran khéng mau nhung 4
ngﬂai khéng khi chung dﬁr_r tham mau lai. Cac arylamin cé mui
khé chiu va rit déc. Bing 3.6 din ra tinh chat vat 1y cia mot so
amin. Tudng tu ancol, cac phin ti amin cé thé k&t hop véi nhau
nhd lién két hidro. nhung yéu hon d ancol rat 'nhié"};:,t do nitd co do
am dién kém hon & oxi: ]

.._'r'l

\-'ﬁ‘-;.". |
R N,
_ R R"""? .
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3.6.2 Tinh chat héa hoc

Tinh chét héa hoc ctia amin duge quyét dinh béi hai dic diém
sau day: | o

- Nguyén tit nito ¢ mét cip electron tu do.

- Lién két N-H: ctia cac amin bac mét va bac hai 1 lién két
phan cuc.

Duéi day la mét s6 tinh chat héa hoc chd yéu ctia cace amin:

1. Tinh bazo

Do ¢é cap electron tu do trén nguyén tit nits ma cic amin cé
tinh baza, tao muédi véi axit:

- -+

S CH3\N/H oF
CHy)sN: + HCI -
( 3/3 | CHS/ “‘\CHS

B— —

Trimetylamoni clorua

Nhu vay. néu thay thé nguyén ti hidro trong amoniac bing
cac nhém ankyl ¢é hiéu tng +I sé& lam cho tinh baza tang lén, con
néu bing nhém phenyl ¢é hidu tng -C, tinh bazo & giam di:

- CHy—=NH, > H—NH, > @£\KE-IE
' _C

+

pKy,  3.38 4,75 9,42

va ta cling cé diy amin cé tinh bazs gidm dan sau:
(CHy)oNH }CH?,NHE} (CH); N>NH; >CsHsNH,, > (CBHQQNH
pK, 3,23 3,38 4,26 4,75 9,42 13,1
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2. Phan ing axyl hoa

Rhi cho amin bac mét hay bac hai phan tGng véi mét s& din

xuat cia axit cacboxylic (clorua axit, anhidrit axit,...) ta dudc
amit (x. 3.5.6):

O ' | - 0
| |
CeHs-NH., + Cl-C-CH; - CﬁH5—NH-C—CH3 + HC(C]
Anilin Axetyl] clorua N—Axetylani]in
(Axetanilit)

Cac amin b4c ba khéng tham gia phan ting axyl hoa.
3. Phan (tng vé&i axit nitro

Khi phan @ing véi axit nitro, tuy thudc vao amin bac moét, béc
hal hay bac ba, la amin thom hay amin béo ma ta cé cac san
pham khac nhaw:

Duéi tac dung cua axit nitrg, cac amin béo bic mét cho ancol:

R—N[H, + OFN~OH~—[R-N=N-OH ]—=R-OH + N, |

Cac amin thom bac mot phan tng véi axit axit nitré 6 lanh
cho mudl diazoni:

0-5°C

| | + .
C{;H5—NH:3 + N&NOQ + 2HCl - [CGH5_N Ebﬂ Cl + QHEO

Phenyldiazoﬁi clorna

Phan ting tao muéi aryldiazoni (muéi ankyldiazoni khéng bén)
la mot tromg nhiing phan ng quan trong ctia hoa hitu ¢g (x. 3.6.5).
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Cac amin bac hai bée cling nhu thom déu cho N-nitrosamin
la chét long mau vang, it tan trong nude. Cdc N-nitrosamin la tde
nhdn gdy ung thu nguy hiém:

(CH4)uN-H + HO-N=0 = (CH3)osN-N=0O + H,0
N-Nitrosamin )

Khi ché hoa N-nitrosamin bing axit clohidric dic s& hdi lai
amin ban dau;

(CHy,N-N=0 + HC] — (CH.),N-H + NOCI

Cac amin béac ba khong con hidro gén véi nitd, nén khang
phan ng véi axit nitrg.

Phan t@ing clia amin véi axit nitré ¢6 ¥ nghia quan trong
trong phan tich, n6 duge ding dé phan biét ba bic amin.

4. Oxi hoa

Duéi tac dung cua hidro peoxit, amin bac ba duge chuyén
thanh amin oxit;

(CoHs)sN + H0s = (CsHs)sN—0O + H.0O

Trong cac hop chdt nay. lidn két gita nitc va oxi 1a lién két
ban cuc. |

5. Phan @¥ng ankyl hoa va muéi amoni bic boén

Amin cé thé phan ung vél ankyl halogenua cho mudl amoni
bac bén. Thi du;

CH3-NH, + 3CH,I —= [(CHy),NI'I" + -2HI

Tetrametylamoni
10dua
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Mudi amoni bac bén 14 chat ran k&t tinh, tan trong nude. Khi
tac dung véi bac hidroxit, cac amoni halogenua chuyén thanh
amoni hidroxit:

[(CH3uNI' I + AgOH — [(CH3),N)* OH + Agl ;

Cac amoni hidroxit 14 bazo rat manh, tudng ty NaOH va

KOH. Tetrametylamoni hidroxit 1la chat rén mau tring, dic biét
gidong NaOH va KOH.

6. Phan ang thé electrophin ¢ nhan thom

Do ¢6 hiéu ting +C. nhém amino 12 nhém day electron va cé
tac dung hoat hod nhan thom va dinh huéng cho nhém th& méi
vao cac vi tri ortho va para. Cac phan tng thé electrophin ¢ amin
thom thuong xay ra trong cac diéu kién ém diu. Nudc brom ¢é thé

brom hoa anilin tao thanh 2.4,6-tribromanilin 14 chit ran khéng
tan trong nudc:

NH»
Br

H 'N__..H
| Br
C‘ + 3Br,——= + 3HBr

Br
NH., - NHCOCH, NHCOCH,4
(CHHCO):&C‘)_ HNO:-L
-CH;COQOH -H,0

" | NO»
Anilin p-Nitroaxetanilit

" .
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NH,

‘H,0'  NaOH @
- P
-CH3CO0H

~ NO,
p-Nitroanilin

7. Phan @ng tao isonitrin

Cac amin bac mét phan tng véi clorofom va kali hidroxit
trong etanol tao thanh isonitrin:

" R-NH; + CHCl3+ 3KOH — R-N=C + 3KCl + 3H,0

Isonitrin

+ e - ” ¥ | . .
Isonitrin R-N=C: 13 dbéng phin ciu tao cua nitrin
R-C=N. la chit long mui khé chiu, déc. Isonitrin ¢é6 mui dic
- trung, nén phan ting nay duge ding ¢é dinh tinh amin bac mét.

3.6.3 Phuong phap diéu ché

1. Phan dng cia dan xuat halogen vdi amoniac hodc amin (Hopman,
1850). Thi duy:

| 'H?H.".I +NH3 ]
NH:} - [(CH]‘NHQFI- NH.I - CH;}NHz MEt}’laInln
_NH,
| +[.:H;:‘,] . : | .|.I'.,]l-l3 — .
'CH;N H2 | [(CHﬂgNHz)]q B - (CHa)gNH Dlmetylamln
NH . .
(CH.),NH +(“"‘1-... [(CH),NH)J'I - TNHfIh (CHy)3N Trimetyvlamin
. +CH,l L S
(CH),N ~ [(CHpN)J'T~ Tetrametylamoni iodua

San ph_é’m cua ]qhén-g.’mg la mot hﬁn,hdp cac amin bac mét, bac hai, bac ba
va mudi amoni bac boh. | | |
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2. Khu hoa cac hgp char nitro, nitrin, oxim va hidrazon nhd chat khd 1a
sal va axit clohidric hoac hidro vdi su ¢6 mat caa xic tac;

CeHsNO, + 3Fe + 6HCl— C¢H:NH; + 3FeCl, + 2H,0

Nitrobenzen Anilin
- Ni
CH;J;_?_CH;_; + ZHZ - CH;_D,-(‘:H“CHS + HZO
N—QOH NH,
Axetoxim Isopropylamin

.
CH,~C=N + 2H, ——— CH,CH,NH,
Axetonitrin Etylamin

3. Dun ndéng amit clia axit cacboxylic v8i natri hipobromo (Bre+NaQH) thi
xay ra sy chuyén vi (phan dng thoai bién Hopman, 1881) va tao thanh amin
bac mét, kém theo sy tach di mdt phan td COy;

R-C-NHj + NaOBx — = R-NH, + CO, + NaBr
O

3.6.4 Gidi thiéu cac chat tidu biéu

Cac metylamin. Metviamin, dimetylamin va trimetylamin déu la chat
Khi, ¢6 mli twong 1y mai amoniac. Trimetylamin ¢ ndng d6 thap lai ¢é mui kho
chiu cua ca thol.

Anilin 13 amin thdm quan trong nhat, né duge tim thay lan dau tién
(rong san pham chung cat khan indigo (1826), sau d6 anilin duge tim thay

irong nhua than da (Runge, 1834) va duge Zinin téng hgp tit nitrobenzen
(1812).

Anilin 13 ¢hat long khong mau, dé lau ngoai khdéng khi nd bj tham mau,
mdaGi dau vang rdi nau den vi bj oxi hod. Anilin it tan trong nude, nhung tan v
han trong etanol, ete va benzen. Anilin la chat déc.

Anilin duge dung nhidu dé san xudt phdm nhudm, duge pham, chat huu
hoa cao su,v.v... Trong s6 nhiing dan xual cta anilin ¢6 hoat tinh sinh 1f cao duge
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dung trong y hoe ta ¢ thé ké 1a p-etoxiaxetanilit (p-CoH50CgH 4-NH-CO-CHa,
con goi 1A phenaxetin) ¢é tac dung ha s6t. Nhidu amit cia axit sunfanilic ¢d tac
dung kim ham sy phat trién céia vi khudn va do do duge dang dé trj banh vdi
Len chung a8 cac sunfamit.

| NH
- 1
HgN'@SOENHZ H2N~@SOE-NH-0-NH2

Sunfanilamit # Sunfaguanidin
(Streptoxit trang)
Cac toludin, CH3CgH /N H;Céc toludin 14 nhﬁng chat 1ong diéu ché ti
cAc nitrotoluen tuong img, dung dé san xuat pham nhudm.

Cac naphtylamin, CioH7NH,, gbm hai déng phan vi tri 13 a— vi
B-naphtylamin. Cac naphtylamin, va nhat 1a nhitng dan xudt sunfo hoic dan
xuat hidroxi cda chung ¢é ¥ nghia to 16n trong tong hgp pham nhudm.

N HE OH NH;
HOSS SOgH
S0.H
Axit naphtionic Axit H

3.6.5 Khainiém vé mudi diazoni thom

Khac v8i cac hgp chat ankyldiazoni khong tén tai trong thuc
t€, mudi aryldiazoni bén viing 6 nhiét dd 0-5°C. Céac aryldiazoni
duge xem 14 nhitng hop chit chia khoa dé téng- hdp nhiéu hgp
chat thou. Thi du téng hop cac phim nhudém azo. Cac mudi
diazoni thom 1a nhimme tinh thé khéng mau, dé ngoaj khong khi
bi tham mau lai. Hau hét cic mudi aryldiazoni cé khuynh hudng
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kich n6 khi dun néng, hay va dap; phai dic biét can than véi
muéi nitrat va peclorat. Da s6 cac mudi aryldiazoni tan t8t trong

’ - ” . ” * P * ’ - ~ .i'?
nudc va cac dung dich nuéde cua mud aryldiazoni la an toan, ké
ca khi dun néng.

Cac phan @ng ctia mudi diazoni cé thé duge chia thanh hai
loai: loai phan ting trong d6 nits cia nhém diazoni bi tach di va
loai phan ting trong dé nitd van con lai trong san pham phan
ung. |

1. Cac phan @ng xay ra vdi sy phan cat nhém diazoni

a) Thé nhém diazoni bang nhém hidroxi:

+ — 0
| H:N =N] ¢I"+ HOH—> C¢HsOH + Ny + HC

b) Thé nhém diazoni bang halogen:

+ —
(CgHs-N=N|CI +KI - CgHsl + N, + KCl

9. Cac phan @ng x4y ra véi sy bao toan nitd trong san pham

a) Phan &tng khu

+- — . SnCl,+HCI
[CiiHﬁ‘N EN:]Cl + 4{H] » CsH:sNHNH.,. HC]
(90%)
NulOH
~ C;H;NHNH,

Phenvihidrazin
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b) Phan ttng ghép déi

* Khi cho muéi aryldiazoni tudng tac véi cée hop chit thom, c
chita nhém thé ddy electron manh (OH, NH,, NHR, NR,) thi sé

xay ra phan {tng ghép d6i tac thanh pham nhuém azo ¢6 mau
sang. Thi du: - |

+ -
[{1.{;1"5-N EN]C]_ + H _©>_OH - CEH5~N =N@OH + HCI ,

p-Hidroxiazobenzen

[C4bsN =N|CI + 1 @N(C Hy)y —=CeHs-N =N©N(CH3)2 + HC

p-Dimetylaminoazobenzen
Bai tap

3.11 Amin 1a gi? Bac etia amin khac bac cua anco! nhu thé nao? So sanh hoa
tinh cua amin c0 bac khac nhau. Cho thi dg minh hoa.

3.12 Vi sao amin ¢6 tinh bazd ? So sanh tinh bazg cla cac chat trong mm day
SaU:

a) CHJCHENHE, ((‘H!;CHE}ENH, (CH3CHE)3N, NH3
Z ' i <

b) CeH15NHy, (CgHg),NH, (CgHg)sN, NH,
1 3 4

C) CBH5NHE, p-CH3CE;H4NH2, P-C]CBH4NH2, p-N0206H4NH2
& 1 5 +

d) CH3CHyNHg, CH3CONH,,

e B



3.18 Viét ddy dii cAc phuong trinh phan @ng theo sg db sau: .

HEO. 1:0 '
» [}
HN(_?;;_ da Fe NHN':'_}H + HCI CGHEN(CHE}Q
CsHo —A—- B————— = - E
H,$0, dd HOL e
D
— |



Chucong 4
HQP CHAT TAP CHUC

Hdp chét tap chitc 14 dan xuat ctia hidrocacbon trong d6 hai
hodc nhiéu nguyén tit hidro duge thay thé bdng cac nhém chiic
khac nhau. Tén goi cia cac hop chit tap chite ing vdéi tén goi cua
cac 1thém chiic ¢6 trong phan tit. Thi du khi ¢6 mit trong phan td
nhém hidroxi vad nhém andehit thi hgp chat dude gol la
hidroxiandehit, khi c6 mit nhém amino v3 nhém cachoxyl dugc
gol la aminoaxit,v.v...

4.1 HIDROXIAXIT

Cac hidroxiaxit dude chia lam hai nhém lén: cac hgp chat c6
chita nhém hidroxi néi véi mach khong vong hay véi mach nhanh
cia vong thom va cac hop chit c6 chita nhém hidroxi néi truc tiép
va1 vong thom (hay axit phenolcacboxylic).

4.1.1 Hidroxiaxit diy béo

Nhiéu hidroxiaxit cé trong thién nhién va dugc goi theo tén
thong thudng. Axit glicolic cé trong thanh phan nuéc ép cay mia.
Axit lactic lan dau tién dugec phan lap tit sita chua. Nhidu
hidroxiaxit quan trong khac 13 axit dicacboxylic, nhu axit malic
¢6 trong nude ép trai cay, axit tactric 6 trong cin rugu vang.
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HOCH,COOH CH, CH(OH)COOH

Axit ghicolic Axit lactic
HOOCCH, CH(OH)COOH HOOC CH(OH) 'CH(OH)COOH
Axit malic o Axit tactric

Da so cac hidroxiaxit c6 cachon bat d6i trong phan t (cachon
c6 dau sao C) va ton tai tmng thién nhién dudi dang quang hoat.

1. Tinh chat héa hoc

Tuy thudc vao vi tri cia nhém hidroxi, cic hidroxiaxit da
ding mA4t nude tao thanh cic hop ch&t hoan toan khac nhau:

Khi dun nong. hai phén td a-hidroxiaxit dé dang mat nude
~tao thanh este vong duge goi 1a lactit:

OH HOOC\ ’ 0-co
\
CI—I3—CH + CH CH; —CH,—HC CH-CHj;+ 2H,0
'COOH HO \cod
Axit lactic  Lactit

Lactit 13 chat ran két tinh; dun s6i véi nude va ¢6 mat cla
axit hay ki€ém né bi xa phong hoa va tao thanh hidroxiaxit ban
dau.

TRy

Cac f-hidroxiaxit khi dun néng bi mat nuéc tao thanh axit
khéng no:

CH;3-CH(OH)-CH,-COOH - CH,-CH=CH-COOH + H,0
Axit B.—hidrbxibutir-ic Axit crotonic

Cac j/— va & - hidroxiaxit & trang thai ty do rat khéng bén,
ching dé dang este hoa ndi phan tit, cho y- hay 8-lacton:
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R-CH C=0 == R-CH C==0+ H,0
\ N, *
OH HO
v-Hidroxiaxit v-Lacton

hinh thanh lacton.

2. Phuong phap didu ché

Cac o-hidroxiaxit thuong d

ugc diéu ché bing cich thuy phian o-
halogenaxit. Thi dy; |

Cl H,0
CH3CH2COOH—= CH,CHCICO0H20 CH;CHOHCOOH

Axit propionic Axit a-clopropionic Axit lactic

hoic béng cach thuy phéan cae xianhidrin. Thi du:
| sy 9H o
CGH5CHO *“"CgHs-CH—CN H]foi%: CGH5—CH"'COOH

Axit mandelic

3. Dﬁng phin quang hoc ctia cac hqp chit ¢6 hai hoic hon
hai nguyén ti¥ cacbon bat doi |

Nhu d4 néi & phan trén (x. 1.2.2), khi t

rong phin ti c¢6 mét
nguyén tir cacbon bt dsi thi chi ton tai hai

dang dong phéan lap
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thé (déng phan quang hoc), con khi ¢6 n nguyén tit cacbon bat dsi
thi s6 ddng phan quang hoc sé 1a 2", Ta ¢6 thé lay andotetrozo
HOCH, CH(OH) CH(OH)CHO lam th{ du cho hop ch&t ¢6 hai
nguyén tu cacbon bat ddi trong phan ti, va dudi day 13 céng thic
chiéu Fisc clia bdn déng phin lap thé cta andotetrozo:

CHO ! CHO CHO g CHO
HO—H {H—+—OH  H—OH {HO—H
HO—H » H—+—OH HO——H | H—FOH

CH.,OH: CH,OH CH,OH | CH,OH

. | |
(28, 38)-(+)- (2R,3R)-(-)-  (2R,38)-(1)- (2S,3R)-(-)-
Ervthrozd Erythrozo Threozo Threozg

@ (I1) (LII) | (IV)

Nhu vay, d6i véi andotetrozd ta ¢6 hai d6i d6i quang I-II va
[1I-IV. Trong khi d6 mét t§ hop bat ki nio khac ciia mét
erythrozo va mot threozd chi 13 quan hé clia cac déng phén lip
thé khéong déi quang. Nhu vay, mudn cb duge cac déng phan lap
thé khéng d61 quang thi phan ti phai ¢é it nhit hai nguyén td
cacbon bat déi.

Dang chd ¥ 1a ¢ trong méi trudng déi xing thi tinh chit cia
cac ddi quang la dﬁﬁg nhat. Trai lai & cac dbéng phin lap thé
khéng d8i quang thi do khoang cach gilia cac nguyén ti hoic
nhom nguyén t trong phan ti la khéng giong nhau ma dan dén
si khac nhau vé tinh chat vat Iy (diém séi, diém néng chay, 46
tan, dé quay cuc, d4c tinh phé,v.v...) cling nhu tinh chit héa hoc.

Céac phén tit ¢6 hai nguyén tit cacbon bat d6i dude dng dung
rong rai d€ nghién citu co ch& phan tng. Do d6 4 c6 mot danh
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phap riéng dé goi tén nhitng hé nhu vay. Danh phap nay xuit
phat t tén gol cua erythrozo vé_theoza va dude dung cho tit ca
cac hé ki€u R- Cab- Cac-R’ "'.

Néu trong cong thitc chiéu Fiso ¢6 hai nhém thé giéng nhau &
cing mot phia cia mach chinh cua phéin t nhu cac nhém hidroxi
trong erythrozo thi dﬁng phan dudc goi la ¢6 dang erythro, con
néu chiing 3 khac phia nhau nhu cac nhém hidroxi trong threozs
thi dong phéan duge goi la c¢6 dang threo ' . Duéi day la danh
phap chung ciing nhu thi du cu thé d6i véi trudng hop 3-
brombutanol-2 -

R C Hj 1'% | ?Hg
a— C b H- C OH | bf?"ﬂ HO—([J-H
a- (E‘; ¢C H- (lj Br &—(E-C -H—CII-Br
R CHa R CHs
Dang}erythm Dang threo
(moét d61 quang) (mot 361 quang)

Se dd. chuyén tit cong thic chifu Fiss cla erythro-3-
brombutanol-2 sang cong thu‘c phdl canh va cbng thic chiéu
Niumen:

‘"' R—-C—-C~R’ 1a mach chinh cia phan ti.

‘" Dang erythro 1 dang trong dé hai d6i nhém thé tueng ty nhau ¢6 thé dua vé
vi tri che khudt trong cong thic chiéu Niumen: ¢on dang threo 14 dang chi c6

mdt d61 nhém thé tuong ty nhau 1a ¢6 thé dua vé v] tri che khuat duge ma
thér,
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4

. H-—(‘-—OH CHy - - BC  H

':CH3 H-

erythra-B Brnmbutannl 2
(mdt do1 quang)

Trong trudng hop andotetrozc vita xét d trén, hai nguyén ti cacbon
bét doi cd ciu tac hoan toan khac nhau, do d6 s8 déng phan lap thé 14 4.

Nhung nguei ta cling gap trudng hop ma trong phin t ¢6 hai nguyén

tu cacbon bt d61 6 ciu tao gidng nhau nhu axit tactric
HOOC- CHOH-" CHOH-COOH chéng han. O ddy hai nguyén &

cacbon bt d6i C,; va Cs (c6 diu sao ) déu néi véi nguyén tit hidro,
nhoém hidroxi, nhém cacboxyl va nhém - CHOH-COOH.

Theo dy doan thi axit tactric ¢6 thé ¢é bén déng phan lap thé,
tao thanh hai ddi d6i quang, nhung trong thuc t& ngudi ta chi tim
thay 3 dong phan: axit (H)-tactric, axit (-)-tactric va mot dﬁﬁg
phian khéng quang hoat nita 13 axit mesotactric. Dang meso
'khcmg quang hoat do ¢6 sy bu trir nhau ndi phan ti (hal nua
phén tit d61 xitng nhau qua mét mit phing).

Nhu vdy hop chdt meso la hop chét trung vdt-anh ma trong
phdn t ¢6 chita cde, nguyén tw cacbon khéng trung vdt-anh
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(cacbon bdt déi).

COOH COOH COOH
H—r—0OH E HO-—/—H H——0OH
HO—H . H——0H TTHIE O T
Axit (2R,8R)-(+)- Axit (2S,38)(-)- Axit (2R,3S)-tactric
tactric tactric (Axit mesotactric)

Ca hai d61 quang cta axit tactric d8u c¢6 trong thién nhién,
nhung axit (+)-tactric phé bién hon nhidu.

4.1.2 Hidroxiaxit diay thom

Hidroxiaxit day thom tidu biéu va quan trong nhit 13 axit
salixylic (axit 2-hidroxibenzoic). Né tdn tai trong thién nhién
dusi dang este trong thanh phan cia mét s& tinh dau. Axit
salixylic dudc diéu ché tit natri phenolat va cacbon dioxit § ap
sudt 5~6kg/em?® va nhiét 6 120-140°C theo phan ng:

@ ©® |
() Na OH o ® OH |
e
| Axit salixvlic

Axat salixylic ¢6 nhiéu ttng dung, thi du d8€ didu ché cic este
ding lam chat thom, lam chit khi tring trong y hoc, dudi dang
natr1 salixylat lam chat bao quan thyc pham. Din xu#t axetyl

cua axit salixylic dugc goi 14 aspirin, 13 mét loaa thuoc giam sot
va glam dau than kinh tét:
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Axit saliﬁf;lip _. | | | Axlt a_xet}*lsé]jxylic
R ~ (Aspirin)

Bai tap .

4.1 a) Viét cong thic cau tao clia cac hidroxiaxit ¢6 cdng thitc phan ti C4H30 3-
Cho biét chat nao c6 ddng phan quang hoc.

h ) Viét phuong trinh phan tng nhiét phan mai axit d6.
4.2 Viét cdng thitc thic chidu Fisd clia cic hgp chat sau:
a) D~ va L-Glixerandehit.

b) Céc ddng phan quang hoc cia HOCH4(CHOH),;CHO.

4.2 GLUXIT

Gluxit (con go1 la saccant hay cacbohidrat) 1a cac
polihidroxiandehit va pﬁllhldroxmeton ma da s6 ching cb cong

thitc chung C,,(H,0),,, vi thé& con ¢é tén go1 cacbohidrat hay hidrat
cacbon. Gluxit 13 mot-trong nhimg thanh phin quan trong nhit
clia c¢d thé sinh vat. chi€ém téi 80% chit khd cla cay va vao
khoang 2% chat khé clia. c-thé dong vat. Co thé déng vat khong |
- ¢6 kha ning tong hop gluxit va phai ti€p nhan chdng tir thye

pham ¢6 nguodn goc thuc vat. Trong cay ¢o, gluxit dugc tao thanh
tit khi cacbonic va nudc. Qua trinh d6 go1 la su quang hgp, xay ra
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dugc nhd nang lugng anh sang mat troi va nho vai trd xidce tac cla
clorophin ¢6 trong la xanh;

hv
6C0Os + 6H,0 1 = CgH 906 + GOET

686 kcal/mol
D-(+)-Glucozo

Gluxit ¢6 val tro dic biét quan trong ddi véi doi séng con
ngudi. T luong thye, thyc pham, nguyén liu lam nha, vai may
quan 4o....déu tit ngudn gluxit thién nhién.

Ngudi ta thuong phén loai gluxit nhu sau;

a. Monosaccarit hay gluxit don gian la nhitmg gluxit khéng

thé thuy phin duge. d6 13 nhing polihidroxiandehit hay
polhihidroxixeton nhu glucozg, fructoze.

b. Polisaccarit hay poliozo 13 nhitng gluxit khi thuy phan
dén cing cho monosaccarit. trong phan tu chiia nhiéu don vi

monosaccarit k€t hgp véi nhau. Polisaccarit lai ¢6 thé chia thanh
hai nhom:

— Polisaccarit c6 tinh chét duong hay oligosaccarit cé vi ngot,
tan trong nudc. Nhiing oligosaccarit chinh hay gip trong thién

nhién la cac disaccarit do hai géc monosaccarlt két hgp véi nhau
nhu saccarozo, mantnzd

— Polzsaccarzt khéng cé tinh chét dudng 14 nhiing polisaccarit

khéng c6 vi ngot, khéng tan trong nudc. Thi du: tinh bét,
xenlulozg, glicogen.

c. Heteropolisaccarit 13 nhitng chat khi thuy phan cho cac
monosaccarit va nhitng chat khcmg phal gluxit, thuong gol la
aghcon.
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4.2.1 Monosacearit (Monozg)

1. Dinh nghia, phan loai va cau trac

Monosaccarit (hay gluxit don gidn) Ia nhiing gluxit khéng thé
thuy phan duac

Tuy thude 11h61‘n cacbonyl 6 dudi dang andehit hay dusi dang
xeton, cac monosaccarit dudc chia thanh andozg (c6 nhém
andehit) va xetozd (cé nhém xeton).

Tuong tng véi s6 nguyén td cacbon trong phan ti.
monosaccarit duge go 1a triozg (30) tetrozo (4C), pentozs (50),
hexozo (6C). heptozs (7C),v.v..

Nhu vay, mét andohexozo 1a mét monosaccarit ¢ chila

nhém andehit va c6 6 nguyén tu cacbon tmng phén ta, mot
xetohexozd 1a mot monosaccarit ¢6 chita nhém xeton va ciing ¢ 6
nguyén tu cacbon trong phin ti.

Duéd1 day 14 cong thic chung ctia andozg va xetozo:

HO CHg_—(CHQH)n"CHO HOCHE-(CHOH)H_'(I%-CHQOH

- o O
Andozgo | Xetozo -

T4t ca cac andozo déu ¢ chlta nguyén tit cachon bit dbi
xUng, va ton tai dudi dang mét s§ dong phin quang hoc. S8 cac

déng phan nay dude tinh theo cong thite N=2", véin 14 s5 nguyén
tit cacbon bat d6i xtng. |

Nhu vay. hai (2') triozo tao thanh mét d6i d6i quang, bon (2%)

tetrozd — hai déi, tam (‘73) pentoz-::i — bén d6i, musi sau (24) hexozo
— tam d6i dé1 quang.
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Céu hinh khéng gian ctia t4t ca cac déng phan quang hoc ctia
andozd déu di dugc thist lap dua trén sy so sanh véi ciu hinh cac
- ch&t chuén D- va L-glixerandehit:

CHO | CHO
H—]—on | HO——H |
. CH.,0H CHOH
D(+)—'Glixerandehit - L(-)-Glixerandehit

Nhitng monosaccarit ¢6 ciu hinh & nguyén tit cacbon bat déi
xa nhém cacbonyl nhit. néu tmeg véi cfu hinh cta D-
glixerandehit déu thudc day D, néu tng véi ¢du hinh cta I
glixerandehit déu thuée day L. Con kha ning quay cue thuc su
cua monosaccarit thi déng phan quay phai dung diu (+), quay
trai dimg dau (-). Bang 4.1 din ra mét s& andozd day D.

Cac gluxit chi khac nhau & c&u hinh caa moét nguyén ti
cacbon bat dé1 dude goi 14 cac epime. Thi du D-glucozs va D-

mannozd 1a cac epime & C,, con D-glucozo va D-galactozo 1a cac
epiime g C,:

—1—0OH |[H-
H-+—0H - H-
o bCH-EO.H}_ h ,0H
~_JB-Mannozg —-Glucozg D-Galactozo -
- Epime § G, Epime § C,



PZOUWRA-(H(T  pzodn[D~(+)(I PZONUY-(+)(]

. 0ZO[B-(+)I PzoYeE[ED-(H)(q P20pI~()q  PzOMD-(-)A pZOTY -(+)(
2 :ofo mommu HO*HO ~ HO?HD  HO®HD HO*HD  HO*HD  HO?HD
| ro H HO—+H HO—+H HO—+H HO—H HO—+H HO—-+H
OH H OH H—1+-0H HO—TH HO—H HO—+H HO——H
. o: z@rlz HO—H H—4+0H H—4+OH Ho-4+-H HO—+-H
OI:o | o1:o olmo O=HD O=HD O=HD O=HO 0O=HD
: A m b A _ } A _ A
Eﬁj-ﬁ.vn - pzoX-(+)d pZOWIqBIY-(-)(] pzOqRY-(-)(T
HO?HD HO®HD HOHD HO®HD
HO—H HO——H HO—+H HO——H
H—+OH H—+O0OH HO—+H HO—H
H—=—0OH HO——H H——OH HO—H
O=HD O=HD =HD O=HD
L .. o _ ,
N UL-()a | OZOXAI] ~(=)(T
- HO®HD HOCHD ,
-~ HO—+—H HO 1]
H—=—OH :@#H:
O=HD O=MD
| |

ﬁ:mw:mhmﬁj ENTY!

(] \DP 0Zopun on) r'p u.:a%
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Trong s8 cac pentozd, thi D-ribozd vi D-deoxiribozs 12 dang
chii y nhat vi chiing tham gia vao thanh phéin cla axit nucleic:

CHO | CHO

H OH CH,

H OH H OH
r———17T == 1T Fm———t————— 1
'H OH ' H OH
. CH,OH | CHEOHE
e e e - e e - d L o e e o e e - o o

D-Ribozo D-Deoxiribozo

Trong s8 cac hexozo. ngoai D-glucozs 1a phé bién nhat, con
phai ké d&én D-mannozo va D-galactozo:

CHO CHO
HO H H OH
HO H HO H

H OH HO H
r— - r—-—=-=-—-m™ 1 r"-=-——- 1
: OH | ' H OH !
. CH.OH | . CH,OH.

————————— e

D—Mannozci D-Gﬁlﬁctoza

2. Dang vong cuia monosacearit

Dya vao cac dit kién thuc nghiém, ngudi ta da thist lap dugc
cong thitc cdu tao ctia D(+)-glucozd:
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H——OH
HO——H
H~—1—0H
H——0H
CH,OH

- D(+)-Glucozo

Nhung cdng thiic cau tao néu trén khéng phu hap véi mot sd
tinh ch&t cia D(+)-glucozs, ching han nhu DH#)-glucozo khnng
tham gia mét s6 phan tmg dién hinh ctia andehit : né khéng cho
phan tng véi axit fusin-sunfurd va tac dung rit cham vdi natri
hidrosunfit. Déng thoi trong phan ti D({+)~glucozs ¢6 mét nhém
OH déc biét, khac véi cac nhém OH con lai, v.v...

Tat ca cac mau thuin néu trén chi ¢ thé gial thich dugc dua
trén cd sd thuyét ciu tric vong ctia D(+)-glucozo.

Sy vong hoa ctia D(+)-glucozs xay ra do ¢é su tuong tac cua
nhém andehit - CH=0 véi nhém hidroxi OH & C;, tuong tu su

hinh thanh hemiaxetal khi cho andehit phan ‘g véi mét phan

tu ancol:

i
—C=0 + R-OH — (IJ OH
OR

240



Nhu da biét, andehit phan ting v6i mét phan ti ancol cho
‘hemiaxetal (semiaxetal), con khi phan ng vl hai phén t11 ancol
cho axetal. Trong phén tit andohexozd cé chita déng théi nhém
chitc andehit va nhém chiic hidroxi thi s& téu thanh hemiaxetal
vong. Céc 'hemiaxetal c6é ndm hoéc sau mat vong thi d3c biét bén
viing va bén hon nhiéu so véi dang mach hd. Cac andozd c6 chita
trong phén t mdt nhém andehit va mét s6 nhém hidroxi. O
trang thai rin. dang tinh thé clia andozs thudng 13 hemiaxetal
vong. Trong dung dich, andozs tén tai 6 mot hdn hop can bing
cua hemiaxetal vong va dang mach hd. D6i véi hau hét cac gluxit,

hemiaxetal vong chiém uu th€ trong cin bang.

Céc'andohemzal tidéu biéu nhu glucozas thuong tao vong sau
vl lién két hemiaxetal gifta cacbon andehit va nhém hidroxi &
Cs. Hinh 4.1 dan ra 50 d5 sy tao thanh hemiaxetal vong cua
glucozd Can chi ¥ rang hemiaxetal ¢6 mét nguyén tu cachon bat
ddi xting mdi 6 C,. Trén hinh 4.1, nhém hidroxi ciia C, humlg l1én
~trén, nhung d mot dong phén lap thé khac, n_hom hidroxi nay
hudéng xudng du,;:ﬁ. |

Céu triic vong cia hemiaxetal thudng duge biu dién bing
-céng thu:c ch1eu Havcit (Haworth) véi viéc mo ta vong 0 dang
phéng Cong thitc chifu Havot dudc dung rat pho blen vi su
thuan tién, mic di muén cho chinh xac phal ding céng thu'c

dang ghe Hmh 4.1 dfn ra dang vong cua glucazﬁ bang ca cung
‘rthuc cl:'ﬁé'u Havcit vé_t__bﬁng csu dang ghé' a g

Lot . ‘.- R .
‘-|'.-l- _ . - i " I
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CH,OH
Céng thic chidu | - Ce quay hudng
Fiso | lén trén

Cong thic chidu Céu dang ghé cia B-D-glucopiranozo
Havat (cAc nhém thé déu & vi tri equatorial)

 Hink 4.1 Glucozo t6n tai gén nhut hoan toan & dgng hemiaxetal ving.

Biéu dién cac monosaccarit vong. Cac cdu triac
hemiaxetal vong c6 thé ditge bidu difn d& dang nhu & hinh 4.1:

1. Dat cong thitc chiéu Fisc ndm nghiéng theo mé bén phai ciia
nd. Cac nhém 6 bén phai cda céng thic chiu Fisc huéng
~ xudng phia dudi cia cdu tric vong, con cac nhém & bén trai

- huéng 1én trén.

[

Cs va Cg dude uén vé phia sau, xa ngusi doc. Lién két C,-C;
phai quay nhu thé nio d6 &8 nguyén ti oxi cua nhém hidroxi
& C; ¢ thé trd thanh mét mit vong. Da1 véi cac gluxit thudc
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day D, sy quay nay dit phan dusi -CH,OH (C4; trong
glucozg) hudng 1én trén.

3. Khép vong lai dé€ hoan thanh viée biéu dién. Cong thitc chiéu
Havot hay cdu dang ghé thudng dude vé véi nguyén ti oxi &
phia sau. bén phai; véi C1 cling 6 bén phai. Nguyén tit C,
dﬁt_jc nhin dang dé dang, bdi vi né 13 cacbon-hemiaxetal,
nguyén tit cacbon duy nhat lién két véi hai oxt. Nhém hidroxi
6 C, ¢b thé hudng 1én trén hoic huéng xubng dudi. Trong
trudng hop hoa lap thé 8 C, chua dude xac dinh, lién k&t néi
véi nhém hidroxi duge vé bang dudng lugn séng.

Cac cau dang ghé ciing dude biéu dién mf_’it_ cach dé dang,
phuong phap dud1 day thqung dudc dung dé vé D-andobexozd.
Thi du trucng hop B-D -glucopiranozd'

1. Vé cidu dang ghé 11]111 ¢ hinh 4.1, cacbon-hemiaxetal (C,) la
chan ghé. |

2. Glucozd ¢é cac nhém thé dude sap x&p luan phién nhau va déu
3 vi tri equatorial (trong cdng thic chifu Havat, nhém -OH &
C, nguge hudng véi nhém — CH,OH & C5 va nhém — OH & C,
thi nguge hudng véi ~OH 6 C))

3. V& bidu dibn’ cac gluxit thong thuang khac ¢an luu ¥ la chung

khac glucozd 3 chd ndo @€ cé su thay d6i tudng dng cho phi
hdp.

. Dagng hemiaxetal vong ndm canh cia fructozo. Khong
phai tit ¢ cdc gluxit déu tao thanh véng sau canh § dang
hemiaxetal. Nhiéu andopentozd vi  xetohexozo tao thanh vong
nam canh. Vong ndm canh cia fructozd duge dan ra trén hinh
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4.2. Céc vong nam canh thi khong bj udn nhifu nhu vong sau
canh, do d6 thuong duge vé bang cong thite-chiéu Havet Can luu
y rang vong nam:canh dude vé vdi oxi cua vong ¢ phia sau va
...cacbon-hemmxetal (cacbnn hen ket véi ha1 oxi) ¢ ben phai ngudi
doc. Nhom CH,0H a bén tral (Cg) thi duge huong lén tren doi
véi.day D cua cac xetohexozﬁ

CH}OH SRR -
2 6 H
C =0 HO-CH, O~ -
4 = | -
H—OH i\ 2.\(13H20H
N ) 3 |
H—T0H E
g OH H
CH.OH
b
D-Fructozg | HO—CH, .0 .
: \%/OH
N\ HO/ Senyom
1
L
OH H
Dang vong

- H m.h 4.2 Fructozo tao hemiaxetal vong nam canh. Cdc vong nam
canh dugc biéu dién bang cdu tric phang Havot.

Dang hemiaxetal vf}ﬁg cua D(+)-glucozo tén tai ¢ hai dang
dong phén 1ap thé khac nhau vé& ciu hinh & cacbon s§ 1, hai déng
phﬁn nay goi la cac dong phan a va B, ching c6 thé chuyén hoa
1an nhau khi & trong dung dich nuéc:

St
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HO—C<H €% A—(<QHi

H OH H OH H OH O
HO——H __ HO H HO H
H—O0H |~  H—+oH ~  H—|oH
H H——OH - H

CH,OH CH,OH - CH,OH
B—D—Glucqzd . a-D-Glucozg

Cac ddng phan - va B_—D(+)—glucozci 13 hai dong phan lap thé
chi khac nhau & cdu hinh C-1. Ching khéng phai 13 d6i d6i
quang. ma la nhing d6i dong phdn lgp thé khong déi quang.
Nhiing dong phan lap thé khéng d6i quang cita cac monosaccarit
chi khac nhau 6 cdu hinh C-1 goi la cac déng phén anome.

s » ~ . A 'I ~ . , - ~ - N, -~ - -
Cling ¢6 thé biéu dién cac-dong phan o va B néi trén bing
cac cong thice vong nhu sau:

a-D(+)-Glucozo B-D(+)-Glucozs
hodc c6 cdu dang ghé:

""" Ki hiéu a- dung dé chi cau hinh cia trung tam bat ddi cua cac gluxit day D,
trong d6 nhém -OH 6 C1 (nhém hidroxi glicozit) duge phan b8 & phia phat
cong thitc chiuy, con trong edng thiic vong 6 canh, nhém -OH & phia dusi.
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H

S CHEOHO
H{(
' HOM\N H H=—=— HO\H
OH!
H OH
" o-D(H)-Glucozad B-D(+)-Glucozo

Su dﬁ’i quay. Khi hoa tan a-D-glucozg® tinh khiét (the
146°C, [G,]ff +113") vao trong nudc thi d6 quay cuc cia dung dich
lic dau bang +113° nhung din dan dat téi +52,5°. Mit khac, néu
“hoa tan B-D-glucozs tinh khiét (t,, 150°C, [a]X +19) vao trong
nuéc thi @6 quay cuc clia dung dich lic dau bang +19 ° nhung dan
dan ting 1én d&n +52.5°. -

Sw thay déi géc quay cua dung dich glucozo mdi diéu ché
duge gol la su ddi quay. Hién tugng ddi quay cb thé giai thich béi
st d& dang mé va khép vong cha cic déng phan a- va B-D-
olucozd (cac dang hemiaxetal). Trong dung dich nude, mdi déng
phan d6 déu chuyén hoa qua dang andehit khéng vong, thanh
hon hgp cdn bang c6 chita ca hai dang déng phén o va B mach
vong. Do la dang vong 6 canh gdm 5 nguyén ti cacbon va mdt
nguyén t oxi tao nén. V€ hinh thic vong dé tuong ty vong piran,
nén d6i véi cac dang vong ctia D(+)-glucozd ¢ thé goi ddy di hon
14 o- hodc B-D(+)~-glucopiranozs. Dang vong 6 canh piran la dang
bén, ngoii ra cling cdn dang khéng bén 14 dang véng 5 canh do su
k&t hop gifta C, va nhém -OH & C, tuong ty vong furan; 461 véi
glucozd, dang véng 5 canh nay goi 14 glucofuranozs. Dudi day dan

" o-D-glucozo tinh khiét thu .duge khi k&t tinh lai D-glucozo trong etanol
tuyét déi, edn dang B thu duge khi k&t tinh lai D-glucozo trong piridin.
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ra s¢ 46 chuyén hoa ctia D-glucozo:

" CH,OH

H oH
/ a-D(+)-Gluco-

pIranozo -

B-D(+)- Gluco- \

piranozd

CH-,0OH

~” " Dang polihidroxicacbonyl
1§ (khdéng vong) cua D-glucozo

| H on |
CH,OH ,/7 o *‘\« CH,OH

HO—H 4 OB - HO—H o. H
ﬁH ? \QH H
H —~'q H OH
| ] : o
. H OH OH
B-D(+)-Gluco- ‘a-D{+)-Gluco-
furanozo | furanozo

3. Tinh chat ciia monosaccarit

Cac monosaccarit 14 nhitng chit ran ké&t tinh khéng mau, dé
tan trong nuée, da sd ¢6 vi ngot, khi dun néng ching bi phin huy.
Cac dung dich monosaccarit déu cé tinh quang hoat.

a- Do trong phén t ¢6 nhém andehit va nhiéu nhém hidroxi,
cac monosaccarit d& bi chuyén hoa du:d1 tac dung cua chat OX1
hoa cud axit va cua kiém.
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Ching han, ching c¢6 thé khit dung dich bac nitrat trong

amoniac (thudc thir Tolen) va tach dong () oxit ra khm dung dich
thudc thit Felinh:

CHO
H—T0H
HO—H
H—+OH
H—+OH
CH,0H

Dang mach had

reNHp o O [ H

Thude thit Tolen B H—-0H T Ag l
H-—T"0H '
CH-OH

Axit gluconic

Phan @ing néu trén khéng chi xay ra dol vdi andozd, ma ca
vii cac xetozd vi thudc thit Tolen cling nhu Felinh d8u 66 méi
trudng kiém lodng. Trong méi trudng kiém lodng, dang mach hé
caa xetozod dude chuyén thanh andozd, cho phan dng véi thuoc I
thit Tolen:
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¢HOH | ﬁ | ? ]
LT OH = ~ OH- Ag(NHg)s OH
=0 < ?—.OH_ ~ H-(E*'OH -
R . R
Xetozo Endiol - Andozo
trung glan
HO..H(F,}O
— H—'(I:—0H+Ag¢

| Nudc brom c¢6 thé oxi hoa nhe nhang cac andozo thanh axit
polihidroximonocacboxylic, nhimg khéng oxi hoa dudc xetozs, vi
nudc brom cé tinh axit nén khéng gay ra su ddng phan hoa nhu
kiém:

CHOH- (CHOH)rCHO--BITZJrHZO!- CH.OH—-(CHOH),~COOH

Andozg Axit andonic

Nhu vay ti glucozo sé thu dugc axit gluconic, tit mannozg
thu dugce axit mannonic,v.v...

Khi oxi hoa andozd bing cac chit oxi hoa manh, nhu axit
nitric d&c chdng han sé tao thanh axit polihidroxidicacboxylic goi
chung la axit saccaric:

CH>;OH-(CHOH),—~CHO -2 HOOC—(CHOH),~COOH
Andozg Axit saccaric

b- Khi khi cac monosaccarit sé dudc cac poliancol:

CHnOH (CHOH)4 CHO____-"CH*}OH —(CHOH),—CH-0H
Andozo
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Glucozo bi khu thanh sobltol mannozc thanh manmtol V.V..

e~ Mach cachon cia andnzci 6 thé du:t;lc néi dai bﬁng phan

{ng coéng véi axit manhldnc sau dd' thuy phan manh'ldrm tao

thanh va cudi cung khit axit andonic sé thu duqm andozd tudng
tng. Thi du tit D(+)-glixerandehit ta cé: .

H o “'(fN
¢ cHom
H~C—OH HON, H~C—OH —=
CH,OH CH,OH
O%C,OH O"‘-‘-.‘-C-f'H
|
CHOH
e CHOH
—= H—C—OH — H-C—0H
CH.OH " CH.OH

Trong phuong phap nay, c¢du hinh C, clia glixerandehit

khong bi thay d6i va sé thu duge hai andotetrozo 13 nhurng dong
phén lap thé khéng d6i quang:

O« _H Oy _H
¢ Y
H——0H - HO——H
H——OH H——OH

CH,OH ~ CH,0H

D(9-Erythroza D(5-Threozc
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d- Phan ting tao ete va este ciia monosaccarit:

D(+)-Glucozo phan dng véi metanol cé méit cua hidro clorua
" 8 cho metylglucozit:

CH;OH: {H")

B-D(+)-Glucozo

B-D-Metylglucozit

Con khi cho D(+)-glucozo hodic cac D-metylglucozit phan fng
v6i cac tac nhan metyl hod sé tao thanh tetrametylmetylglucozit:

CH.,OCH;

. [ 5

a-D(+)-Glucozd AesO - _ OCH,4 H)
~H  OCH; .

Khi ché& hoa D(#)-glucozs v3i anhidrit axetic ¢c6 méit natri
axetat sé thu dugc cac pentaaxetylglucozo: |

CH,OCOCH,

[3 D(-!-)-Glucozd M .

CH3COONa

.. H OCOCH 3
"~ B-D -Pentaaxetylglumzd



4. Cac monosaccarit tiéu biéu

a) Cac pentoza Ia nhiing monosacéarit ¢6 thanh phan C5H1p05, thittng
, gap trong thén nhién dudi dang cac polisacearit goi chung- 12 pentozan

- N 5
(C5Hg0pn. Khi thuy phan pentozan bang cach dun néng trong moi trudng axit
s¢ thu duge pentozo:

(C5H304)n + n HQO == 1 C5HI]O5

o
Pentozan t Pentozd

Trong s§ & ddéng phan lap thé clia andopentozo, chi ¢6 D-ribozd va

1)-dezoxiribhozo la dang _chli \ nhat vi ching tham gia vao thanh phian cla axit
nucleic. N

b) Cac hexozo. Andohexozo ¢6 4 cachon bat ddi va do d6 6 16 déng phan
quang hoc. Con xetohexozs ¢6 ba cacbon bat d61 va c6 tim dong phan quang
hoc. Nhitng hexozo tidu biéu quan trong nhat 1a D(+H)-glucozo, D{+)-mannozd,
1)(-)-fructozo, D(+)-galactozo. |

D(*)-Glucoza 1a monosaccarit rat phé bién trong thién nhién va c6 ¥ nghia
quan trong nhat trong s8 cac monosaccarit. D-Glucozg ¢ dudi dang tiy do treng
cac qua chin va cac hoa, cling véi D-fructozd va saccarozd. Trong mau ngudi va
déng vat Jubn ludn ¢é maét ti 18 nhat dinh D-glucozo.- D-Glucozd ¢6 trong thanh
phan cha céc polisaccarit, nhat 1a trong thanh phan ciia tinh bot va xenlulozo.
Trong ¢dng nghiép, D-glucozd dudge didu ché bing cach thuy phan tinh bot.
D-Glucozo k&t tinh thdng thudng 1a dang a-piranozd ngam mét phan ti nude.
D-Glucozs duge dimg dudi- dang dung djch. (dang xird glucozd 32—-40%) hoic
dudi dang két tinh.

D(+)-Mannozo va D(-)-galactozg thuong gap trong thién nhién trong
thanh phéan cla cac polisacearit va ¢6 thé duge didu ché bang cach thuy phan
¢Aac polisaccarit nay. |

D(=)-Iructozo ¢6 dudi dang ty do trong nhifu qua ngot cung vdi

D-glucozo, trong mat ong, tham gia vao thanh phan cla cic saccarit phc tap.
D(-)-Fructozo ¢6 vi ngot manh nhat trong tit ci cac dudng.

Trong thién nhién ngudi ta cling gap nhimg chdt ¢6 quan hé gan giii véi
cac monosaccarit, thi dy nhu axit L-ascobic (vitamin C) ¢6 trong rau, qua, la
yéu t6 chéng bénh hoai huyét, c6 vai trd to 1dn vé trao ddi chat trong co thé.
Trong 24 gid, mdi ngudi can vao khodng 50mg vitamin C. |
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© AXit ascobic ¢d cau tao enol l,4-lacton cta axit 2-xeto-L-gulonic. Tinh
axit cua axit ascobic 14 do nhém OH enol:

v o
OH. o -

C=0 No=—0"
HO——H H\C/ - \c%
H——0H Ho—cZg Yo7 ©
HO——H | éHEOH

CH,OH S

Axit 2-xeto-L-gulonic | Axit L-ascobic

4.2.2 Disaccarit

Trong-cac polisaccarit c¢é tinh chit ducng (hay oligosaccarit)
ma phén tu gom tit 2 ¢€n 6 gdc monosaccarit thi cic disacearit c6
¥y nghia quan trong nhat. |

Disaccarit 1a nhitng gluxit gdm hai gbc monosaccarit két hgp

vl nhau.’ Khi thuy phan disaccarit sé& thu duge hai phin tu
Imonosaccarit.

Cac disaccatit déu'la nhitng chat két tinh, dé tan trong nudc
tao thanh cac:dung dich thue, ¢6 vi ngot khac nhau, khéng tan
trong cac dung méi hitu co.

Cac disaccarit khit ¢6 nhém OH hemiaxetal tit do, thé hién
duge tinh chat cua nhém cacbonyl qua cac phan tng khi dung
dich Felinh, cong HCN, tao 0ZazZon,v.v...

Cac disaccarit khéng khtt, khéng cdn OH hemiaxetal, khéng
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chuyén sang dang andehit hodc xeton, nén khéng cho nhiing
phan tng trén.

Cac disaccarit tiéu bifu 12 dudng mia hay dudng cl cai 4o
(saccarozd)., duong mach nha hay mantozd,...cé6 chung mét céng
thic C@Hg ClEHEEOII'

Saccarozo thudc loai disaccarit khéng ¢d tinh khu, tlibng
cong thitc cdu tao cua né khéng ¢6 nhém OH hemiaxetal tu do,
khs’:’ilig thé chuyén thanh dang andehit trong dung' dich. Do d6
saccarozs khéng cho phan ing trang guong, khéng khit dung dich
Felinh va khong cho phan {ing tao ozazon:

Goc D-glucozo Géc D-fructozo

Mantozd ¢6 thé nhan duge khi thuy phén khéng hoan toan
tinh bot bing dung dich axit. hoidc bang tac dung clta enzim
amylaza c6 mit trong mam lda trong qué trinh 1én men rugu.
Viéc san xuit keo mach nha ciing dua trén nguyén tic nay.

Mantozo thudc loai disaccarit ¢6 tinh khit. Né khi dudc cac
dung dich Tolen va Felinh, phan ‘ng vé phenylhidrazin tao
ozazon. Diéu d6 chiing té rang mantozé c¢6 chita nhém OH
“hemiaxetal ti do va trong dung dich ¢é thé chuygn hoa mét phan
thanh dang andehit:
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Géc D-glucozd  Gée D-glucozo

“CH,OH  CH,OH

4.2.3 Polisaccarit

Polisaccarit la cac san phdm da ngung tu chia mét s6 16n (ti
vai chuc d&n hang trim nghin) phin ti monosaccarit. Cac géc
monosacﬁarit dugce nd1 .véi nhau bﬁng cau oxi thanh mach thing
hay phdn nhanh. Khi tao thanh mach, nhém hidroxi glicozit ctia
phén t\ nay tuong tac véi nhém hidroxi ancol (thucohg 12 nguyén
ti cacbon s6 4, hi€m hon 14 cacbon s6 6 va rat hiém & cacbon s6 3)
ctia phén ti kia. Thong thudng sy két hop cac phan tit x3y ra mot
cach lién tiép.

Nhu vay. trong polisaccarit, cac gbc monozo dude ndi véi
nhau bang cac lién két glicozit. Do dé polisaccarit_ c6 thé dudc
xem nhu 13 cac poliglicozit. Tuong tljf nhu cac glicozit (cac axetal),
cac poliglicozit c6 thé bi thuy phin bang axit va enzim thanh cac
- ghluxit don gian hon, dén cic monozd ban dAu. Khéng ké cac don
vi 0 cudl mach, tat ca céc ngﬁyén tit cacbon anomeric déu cé lién
quan vdl cac lién két axetal glicozit. Bdi vay cac polisaccarit
khéng cho phan dng véi thuéc thit Tolen cling nhu khéng cé hién
tugng doi quay.
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— e e — O — b —

Trong sy tao thanh:cae pohsaccant <o the co them sit tham '
gla cua pentozd cling nhwhefxozd Véi stf tham’ gaa cua pentozci 58

thanh pentozan araban t.u arabmozd xﬂan tu
xllozd V.V.. Con khi ¢c6 su 'tham gia clia hexozd 58 tau than.h

hexozan: tinh bbt, glicogen va xenlulozci it glucozd inulin tu

fructozo. Dudi day chiing ta sé xem xét mét s6 polisacearit phd
bién va quan troneg. |

a) Tinh bot

Tmh bot 1a pohsaccant du trit thu‘c vat phd bién nhit, 13 chat .

dinh dudng chu yéu cta ngudi. V& thanh phan, né khong ddng
nhit va 1a hon hgp cac polisaccarit. T4t ca ching d&u dude ciu
tao tit a-D-glucozs, khac nhau bdi ciu tao cia mach, bai sd cac

gbc glucozo tham gia vao thanh phan cta chiing va bdi s6 luong
axit photphoric.

Tinh bot 1a hon hdp cha hai loai polisaccarit: amilozd va
amilopectin. Hf-;‘un lugng amilozd trong tinh bét ¢6 ngudn goc khac
nhau dao dong tt 15 dén 25%, va ham ludgng amilopectin tit 75-
85%.

Amilozo 14 polime ¢é mach khéng phan nhanh ho#c it phan
nhanh duge cau tao tit 200-1000 don vi D-glucozd va vao khoang
0.05% axat photphoric.

Trong phan ti amilozd, cac don vi a-glucozd lién két véi nhau
gitta nguyén tit C, & don vi ndy va nguyén tit C, é don vi khac
(lién két a-1.4-glucozit).
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Lién két «-1,4-glucozit

Amilozg ¢é cﬁ’u trdc tinh thé, tan trong nuéec néng, cho mau
xanh ddc trung véi dung dich iot. Phan tng mau nay duge dung
dé nhan ra tinh bt bang iot.

Boi vi & phén t1t amilozo, nhém hidroxi hemiaxetal chi bao
toan ¢ géc glucozs cudi mach nén ching khéng khit duge cac oxit
kim loal.

Amilopectin ¢6 ciu tric phan ti phttic tap hon amilozg, cé
mach phan nhanh, duge ciu tao khodng tit 4000 don vl glucozao
va 0,4% axit photphoric.

Tuong ty amilozd, cac gée g‘lucozd trong mach thing cla
amilopectin dudc néi véi nhau bdi cidw oxi, tao thanh lidn két o-

1,4-glucozit. G ch3 mach phan nhanh con tao ca- hen két a-1,6-
glucozit'"'

" Trong amilopectin, ngudi ta con phat hién thay lién két a~1,3-glucozit.
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-} Lign két
[ a-1,6-glucozit

Lién két o-1,4-glucozit

Amilopectin khéng tan trong nuéc néng, nhung nd manh va
tao thanh hd tinh bot. Cho mau tim dic trung v61 dung dich iot,
va cling khéng kht oxit kim loai.

T4t cac cac polisaccarit ciia tinh bét déu lam quay anh sang
phﬁn' cuc sang phai, bdl vi ching duge tao thanh tit cac (+)-
glucozs. Khi dun néng véi axit, tinh bdt bi thuy phan & lién két
- glucozit cho 1an hugt dextrin, mantozd va cudi ciing 1 glucozo.

'b) Glicogen

Glicogen 1 polisaccarit du trit cia cd thé déng vat. Glicogen
dude xem la tinh bot dong vat.

- Tuong tu amilopectin, glicogen c6 ciu tao phin nhéanh,
nhung mic 46 phan nhanh nhiéu hon amilopectin, véi cac mach

ngin hon. Cac mit xich glucozo trong phan tit k&t hgp véi nhau
qua lién két a-1,4-glucozit, lién két a-1.6-glucozit.

Glicogen la chat bét ran trang, tan trong nude néng, cho mau
d6 tim hoic d6 nau vdi iot.
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O ngucl va dong vat, glicogen tap trung cha yéu trong gan va
trong co bip.

Khi thuy phan hoan toan’ glicogen bang axit hay enzim sé
nhan duge a-D-glucozo.

c) Xenlulozo

La thanh phan ciu tao chi yéu cia thanh t& bio thuc vit.
5S¢l bdng la xenlulozo thién nhién tinh khist nhat (trén 90%); gb
loal ting bach (cay 14 kim) ¢6 khoang 50% xenluloza.

Viée tach xenlulozo duéi dang tinh khiét dugde thuc hién véi
htgng 1én trong cong nghiép sin xuat gidy.

Cac phéan tu xenlulozg dudc cau tao ti¥ vai nghin don vl B-D-
glucozo. ndi véi nhau bédi lien két B-1,4-glucozit.

FHeOH CH:0H  cH,0H CH,0H
0 0
4 1
0
HO N

Lién két B-1,4-glucozit

Xenlulozo khéng tan trong cac dung méi hitu co, trong dung
dich kiém nuée va trong axit vé cg lodng. N6 chi tan trong axit
clohidric va axit photphoric didc, tan trong HoSO, 72% va trong
mét s6 dung dich cia bazs hitu cg bac bén.

Xenluloze dé bi thuy phan bdi axit, va cic sin pham thuy
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phén 13 xenlodextrin, xenlobiozs, va glucozd. Trong cc! thé ngusi
khéng c6 enzim thuy phan xenlulozd do dé khong tiéu hoa dudc
xenlulozd, nhung 4 dong vat nhai lai (tréu, bo,..) lai ¢6 enzim
xenlulaza thuy phan xenlulozd. Vi vy chiing cé thé dung
xenlulozd 1am thitc &n.

Khi dun néng xenlulozo vdi hon hgp HNO; va H,SO, s& thu
duge ~ este - xénlulozs trinitrat (thudng hay - goi nham la
nitroxenlulozd):: - |

CH,OH " CH,0NO;
3n HNO;
-
H,S0,
- (311 H‘gO)
_ ONO;
Xenlulozg Xenlulozo trinitrat

Xenlulozo trinitrat 13 chit d& chay va nd manh, duge dung
1lam thudc sting khong khéi.

Este ciia xenlulozo v4i axit axetic 1a xenlulozg axetat:

/O—CO—'CHg /O“"CO“"CHg
C@HTOE-O_CO—CHg CGHTOQ—O—‘CO—'CHg
N\ J N\
Mot mat xich ciia phan ti Mot mat xich ctia phan tu
xenlulozo triaxetat xenlulozo diaxetat
[CsH,0(OCOCHS3)3]ln [CsH70,;0H(OCOCHs3)2In

e
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Ngudi ta dung dung dich xenlulozo axetat trong axeton dé
san xudt to axetat. Xenlulozo axetat cing duge diing san xuit
phim anh khéng chay, an toan khi sit dung.

Béi t@p

4.3 a) Trinh bay c&u tric phan tit cta D-glucozo: dang mach hd va dang mach
vONng.

‘l‘, ——

a) Dang mach vong duge hinh thanh tit dang mach hé nhu thé nao?

b) a-Glucozd va B~glucozd khac nhau nhut thé nio?

d) Tai sao ca glucozg lan fruétuzd déu khut duge AgNO4 trong amoniac?
4.4 50 s&nh cdu tao va hoa tinh clia saccarozd va mantozo.

4.5 Néu nhiing diém giéhg nhau va khac nhau vé ciu tric va hoi tinh cta tinh
~ bét va xenlulozo,

4.3 AMINOAXIT

Cac annuoamt 14 nhiing hgp chit trong phan i ¢ chiia dong
thoi nhém chitc amino va nhém chiitc axit. Chat diu day don gian

nhat 14 axit aminoaxetic (glyxin) H,N-CH,-COOH. Tudng tu nhu

cac hldI‘OXl&Xlt tuy thude vi tri tudng d6i cua nhém NH, 461 véi

nhom cacboxyl, ngudi ta phan bidt cac axit o-, B-, y-, 8-
ammocacbc-xyhc

[3-:1 Y B

% o
CH3CHCOOH CH;CH,COOH CHg(‘ZHQCHqCHaCOOH
NH, NH, ‘NH,

Axit o-aminopropionic Axit f-aminopropionic  Axit y-aminovaleric
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~ Cac a-aminoaxit ¢6 vai tro dfic biét quan trong vi ching la
thanh phan ciu tao nén cac phén ti protein. Cac aminoaxit thién
nhién c6 thé nhan duge bang cach thuy phin protein c¢é ngudn
goc déng vat va thue vat, trit glyxin, ching déu ¢6 tinh quang
hoat, khéng phu thudc vao ddu cua géc quay, déu cé cadu hinh L.
T4t cd cac a-aminoaxit thién nhién déu cé tén goi théng thudng
(x. bdng 4.2). | |

4.3.1 Tinh chat vatly

Cac a-aminoaxit 14 nhiing chat rin k&t tinh, vi ngot, mét s§
it c6 vi dang.

Cac a-aminoaxit néng chay ¢ nhiét dd tuong d6i cao, kém
theo st phan huy, va nhiét d6 néng chay tudng 461 gan nhau. Do
d6 d€ nhan dang cac aminoaxit ngudi ta thﬁi’jng xac dinh Ry cua
phucng phap sac ki gidy.

Cac aminoaxit via cé tinh bazg, viia ¢d tinh axit, nén cd thé

tao mudl ca véi axit vo ¢d, lan véi kiém, thi du:

- + .
Cl [HsNCH;COOH] [HsNCH,COO INa™

Clohidrat glyxin Muéi natri cua glyxin

Dung dich nuéc ciia axit monoaminomonocacboxylic gan nhu
¢6 phan fing trung tinh ho#c phan ‘g axit rat yéu (pH~6.8), va
c¢6 cin bang sau:

. -_ + -
H,N-CH,-COOH = {H,N-CH,-C00] + H® == H~NH,~CH,-COO

~ Mudi ndi
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C6 nhi€u bang ching v€ ciu tao mudi ndi ctia aminoaxit.
Chang han nhu trong phd héng ngoai cla aminoaxit ving mit
dai hap thu diac trung cho nhém cacboxyl (1650 cm ™), cling nhu
dai hap thu dic trung cho nhém amino tu do (3320-3380 cm™ H.

Diém ddng dién. Trong dung dich, 4 pH trung tinh
aminoaxit ton tai chtl yéu 8 dang ion ludng cuc (chi vao khoang
1% & dang trung hoa). O dang ion ludng cuc, nhém cacboxyl bi
phén li, nhém amino bi proton hoa. Trang thai ion hoa cua cac
nhém néy tuy thudc vao pH cua mo1 trucng. Trong méi truong
axit (pH 1) nhém cacboxyl khéng ion hoa, nhém amino proton
hoa. Con tmﬁg mdi trucng kiém (pH 11) nhém cacboxyl ion hoa, .
nhém amino khong ion hoa. |
+ 4 +

HoN —?H—COO_% HsN *?H"COO-“"-"—""‘ Hgl—:T —?H‘COOH

pH cao pH trung tinh pH thap
(anion trong bazg) (cation trong axit)

Khi dat aminoaxit trong dién trucng, tuy thudéc pH moi
trucing né cé thé di chuyén vé catot hoic anot. O. mét pH nao ds,
aminoaxit khéng di chuyén trong dién trudng, cé nghia 13 téng sd -
dién tich trong phén t cia né bang khéng, pH nay dugc goi 1a
pH ddang dién hay diém dang dién cia aminoaxit (ki hidu 1
pH,). Diém ddng dién ctia cac aminoaxit dude din ra trong bang
4.2. Can chi §¥ ring pH ding dién phu thudc vio ciu tric
aminoaxit.
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Bang 4.2 Hang s6 vdt ly ciia mét s6” a—aminoaxit.

H?N (CHﬁ)q_(FH COOH

NH.

%miﬂﬂaxiﬁ Céng thic Viét tne Diém
.................................. v tﬁt DC dang dlen
Glyxin H ’N_CH}—COOH G55 T 55
CH?. CH—COOH Ala 1 997 .
Alﬂmn I
NH,
- (CH3)CH—CH—COOH | val | 315 | 6,0
Vahin ;
' NH,
. (CH»),CHCH,—CH—-COOH | Leu | 337 | 6.0
Leuxin j
N H,
I 1. | —— TP e 60 ..........
soleuxin
| CH-CH—-COOH
C:Hy NH.
‘)
AXIt HOOC-CH,—CH—COOH| Asp | 270 | 2.8
aspactic }IJ o
9
A'Xlt ------------------ HOOC_CHZ#CHZ_CH—COOH T G]_u """"" 2 49 3!2 __________
glutamie I*!I H,
Olliti:[l Hi}N_(CHi}):S_CH_COdI':I ...... .(.) I:Ijl .......... 1?4.0-- -...9.‘5 ..........
) RO
NH::
. R Lys .......... s5i 9’7 ..........
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Béng 4.2 (tiép theo)

Aminmoaxat

Cong thic

Vigt
tat

#Digm
dang dién

Serin

Threonin

Methionin

 Phenylalanin

Tyrosin

 Triptophan

llllllllllllllllllllllllllllllllllllllll

'Hlstldln

Cysteln

Glutamin

HO-CH;—CH—-COOH

----------------------------------------------------------------------------

CHg—CH—(ll‘H'—COOH
OH NH,

HS CH ;—CH COOH

------------------------------------------------------------------------------

CHS- CHE—(‘HE—(IJH—-COOH
NH,

H,N-CO-CH,-CH,-CH-COOH

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

-----------------------------------------------------------------------------

------------------------------------------------------------------------------

-------------------------------------------------------------------------

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

HN\,/N

NH,

==T—CH,—CH=~COO}

Ser

lllllllllllllllll

llllllllllllllllll

-------------------

lllllllllllllllll

lllllllllllllllll

lllllllllllllllll

..................

-------------------

llllllllllllllllll

------------------

D, 1

lllllllllllllllllllllllllll

lllllllllllllllllllllllllll

lllllllllllllllllllllllllll

IIIIIIIIIIIIIIIIIIIIIIIIIII

lllllllllllllllllllllllllll

lllllllllllllllllllllllllll
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4.3.2 Tinh chathéahoc- . DR

. Tinh chdt muéi clia cac a-aminoaxit cling thé hién ré & cac -
tinh chat vat 1y cla chiing: cAc a-aminoaxit ¢6 nhidt d6 néng
chay tuong déi cao. khéng bay hoi, d& tan trong nude va hoan

toan khong tan trong cac dung méi hitu co khéng phan cyc.

Tuong tu axit cacboxylic, cac L-a~aminoaxit thién nhién. ¢6
thé tham gia nhifu phin tng dic trung cho axit cacboxylic nhu
tao mudl, este, amit va clorua axit. Déng thoi, aminoaxit ciing

tham gia cac phan dng déc trung cho nhém amino.

1. Phan ing tao mudi

. “ o~ P . - * # ~ -~ - #*
Ngoai mué1 théng thudng, aminoaxit ¢6 thé tao muéi phic
nér vdi cac cation cua kim loal nang. Déi vdi tit cd cac o-
aminoaxit déu cho tinh thé muéi phtic ndi clia déng cé mau xanh

dac trung:

**l /Cu..._‘
CO—O0 -NHE_CHQ

Mud1 dong cua glyxin

2. Phan {tng tao este

Cac este cia aminoaxit ¢6 thé nhan duge bing tic dung cla

alminoaxit v41 ancol véi st ¢6 mat cua hidro clorua:
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HCI
-H,0

H,N-CH,—COOH + C,H-0H - Cl [H3N0H2—000c2H5]——

NHj

= H.NCH,—COOC,H5;

3. Tao dan xuat N-axyl

Aminoaxit phan tng vdi clorua axit hay anhidrit axit tao
thanh dan xuét axyl cia aminoaxit. Phan tng dude thuc hién
trong moi truong kiém. Thi du:

CG113COCI+ HyN —(EH—-COONH — CHSCONH—(%H—COOH + Na(Cl

Cﬂg | . CHg

Cac dan xuit N-axyl ¢6 vai trd quan trong trong téng hdp
peptit. |

4. Phan iing decacboxyl hoa

Duéi tac dung cua enzim decacboxylaza cac a-aminoaxit dudc
chuyén thanh amin:

R-CH(NH,)-COOH — R-CH,-NH, + CO,
5. Phan étng mau véi ninhidrin

Khi dun néng ninhidrin véi cac e-aminoaxit ta ¢6 mau tia
(mau do tim). Phan (g xay ra nhu sau:
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H,sN—CH—COOH + 2 Piridin

|

Aminoaxit | Ninh,idrin
20
- N + COs + RCHO
O O
Mau tiz

Ninhidrin 12 thuéc thit dic trung dé nhan biét o.-aminoaxit
trén sic d6 ctia sfc ki gidy va trén gian do6 dién di.

4.6 Vi€t cong thdc cau tao va goi tén cic aminoaxit ¢ cong thic C,4HgOoN v
C4Hg0sN, (chi chia nh:ﬁrﬁ amino bac 1). Chat nao 6 déng phén Quang
hoc? S5 lugng ddng phan 1a bao nhidu?

4.7 Mot hgp chat vail ¢ong thiic phan td C3H-05N ¢ tinh chat ludng tinh, khi
phan ung véi axit nitro giai phéng khi nitd, tac dung véi etanol (xdc tac
Ho50, dac) sinh ra CsHy104N, khi dun khan cho san pham Cgll19009Ng.
Xac dinh céng thite cdu tao cia h(;ip chat trén. -
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4.4 PROTEIN
4.4.1 Phan loai

Protein 1& polime sinh hoc cia cac a—aminoaxit. Chiing tham
gia vao cac thanh phan cua tat ca cac co thé déng vat va thuc vat,
nhung trong co thé déng vat, vai trd cfia ching da dang hon.
Protein ¢6 trong moi bd phan ctia co thé déng vat va thue vat nhu
thit, mau, sita, téc, sting. hat....Chinh cac enzim ciing 1a protein.

Thuc vat téng hop protein (va cac bd phan cidu thanh ching
la a-aminoaxit) tit CO, va H,0 nhd quang hgp va hap thu nhing
‘nguyén td khac cua protein (N, P, S, Fe, Mg, Zn, Ca,v.v...) tit cac
mudl tan ¢é trong dat. Con déng vat, chl yéu nhan cac aminoaxit
c6 sdn ti thyc vat va tit d6 xdy dung nén protein ctia cd thé.
Trong s6 20 aminoaxit thuong gdp trong phén ti protein ¢6 mot
s6 aminoaxit ma co thé ngusi va dong vat khong thé tu téng hop
duge. phai dua tit ngoal vao qua thiic an. goi 1d aminoaxit khéng
thay thé. Theo nhiéu tai lidu, c6, 8 aminoaxit khéng thay thé.
Ham lugng cac aminoaxit khéng thay thé va ti 1é giita chiing
trong phan tit protein dugc dung lam tiéu chuan dé danh gia chat
lugng protein.

Cac protein duge chia lam hai nhém 16n:

— Protein don gian
— Protein phﬁ_c tap hay proteit
- Protein don gian khi thuy phan dén cung chi cho hdn hgp
~ aminoaxit (khodng hén 20-loai). Protein phtic tap khi.thuy phan
“cho’¢dc aminoaxit va mét thanh phan khac khong phai protein
“(phi protein) nhu cac gluxit, lipit. cac axit nucleie....

269



Phan tu protein gSm cac chudi polipeptit lién k&t véi nhau va
ddi khi con lién két thém véi mot thanh phan phi protein nita.

Thuéc nhém protein don gian ¢ anbumin, globulin, histon,
prolamin, glutelin.v.v...

Thudc nhém protein phic tap cé;

— Photphoproteit ¢c6 phé bién trong co thé sinh vat. Trong
nhém nay co moét sd enzim (photphoglucomutaza, photphorilaza
Av.v..). cazein cua sita, vitelin ctua 1ong dd trimg.

~ Nucleoproteit c6 trong nhan t€ bao, khi thuy phan nhe
nhang, chung phin li thanh protein va axit nucleic.

~ Cromoproteit: thanh phan phi protein }a cac hop chit cé
mau.

- Glicoproteit: thanh phan phi protein 1a oligo- va
polisaccarit.

— Lipoproteit: thanh phan phi protein 13 cac chit béo.

4.4.2 Tinh chat

Protein cé thé ton tai duéi hai dang chinh: dang hinh cau va
dang hinb sgi. Hai nhém protein nay khac nhau vé mét s§ tinh
chit. Cac protein hinh cau tan trong nude hoic dung dich mudi
lodng, rat hoat ddng v€ mit héa hoc. Nhém nay gdm hau hét
protein la enzim cé hoat tinh xuc tac nhu anbumin, glubolin,
- mioglobin, hemoglobin,v.v...Cac protein hinh sdi tuong d6i trg vé
mét héa hoc. chil yéu c6 chiic niing co hoc. Thi du colagen ctia da.
xuong, sun, gan. rang: keratin cua téc, 16ng; fibroin cta to;
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miozin cia co,v.v...

Tuong ty aminoaxit, protein ¢é tinh chit dién i ludng tinh.
- Tuy theo pH ciia mdi trucng, dién tich ctia cac phén td protein
ciing thay d6i. Khi téng dién tich cia protein bang khong thi pH
Itdc d6 goi 1a diém ddng dién cia protein, pH nay dude goi 1a pH
diém dang dién cua protein.

4.4.3 Lién k&t peptit

O nhting diéu kién xac dinh, nhém amino cta mot phﬁn_tﬁ
aminoaxit c¢6 thé phan tng véi nhém cacboxyl cia phan tu
aminoaxit khac. tach nuéc va sinh ra amit duge goi 13 dipeptit,
béi vi né gdm tit hai phan ti aminoaxit; nhém -CONH- duge goi
2 nhom peptit. con lién két C-N trong nhém d6 duge goi la lién
két peptit: |

+ o +
HaN _(FH"C_"O + H3N _QH“C“O -

R R'
| 9 T

- HgIG-QH-é—NH_(FH-C—O
AN

13én két peptit

7 1 "H,0

Méi don vi aminoaxit trong peptit duge goi 14 mdt géc
aminoaxit. Tuy thudc vao sd gbc aminoaxit tham gia vao phan ti
peptit. ngudci ta phén biét dipeptit, tripeptit, tetrapeptit. v.v...Tén
gol cua cac peptit xuat phat tit tén cac aminoaxit cdu tao nén né
theo thit tu sdp x&p chia ching trong chudi polipeptit bit dau ti

—_
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amnoaxit thd nh&t. nhung aminoaxit ndo c¢é nhém cachoxyl
tham gia trong lién két peptit thi ddi dudi “-in” ctia né thanh
“—yl”_‘

Thi duy tu glyxin va alanin sé& taothanh 2 dipeptit khac nhau:

I

4+ |
HyN—CH,~CO+NH—-CH—C—0"

. CHg
Glyxylalanin

. O
+ 5 I
HsN “?H.—.COTNH“CHE C—0

CH; '
Alanylglyxin

Véi sy ngung tu theo ki€u nay. cac lién két peptit nam trén
mot mach thing khéng phan nhanh, méi phan tu peptit ¢é hai
dau khac nhau goi 1a “dau N” (c6 nhém a-amino tu do) va “diu
C” (c6 nhém a-cacboxyl tu do) vd danh s6 thit tu cac goc
aminoaxit trong chudi peptit bat dau tit “d¢au N

Nhut vay qua thi du trén ta thiy rang tit cic aminoaxit g10ng
nhau cé thé taoc thanh cac peptit khiac nhau. Tu 3 aminoaxit khac
nhau tao thanh 6 peptit khac nhau, tit 4 aminoaxit khac nhau sé
cG 24 peptit khac nhau.,v.v...

Phan ti protein dude ciu tao tit 20 aminoaxit khac nhau, lai
c6 38 gdc aminoaxit 16n hon 20, va nhu vay c6 thé tao thanh mot
30 rat 16n cac protein khac nhau (khoang 20'° protein). Diéu nay
- giai thich tinh da dang cta protein vé cau tric.
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Polipeptit 14 loai hop chit ¢é chita nhidu gdc aminoaxit va
thuong ¢6 phédn t khéi nhé hon 5000, Cée protein c6 chta nhiéu
don vi aminoaxit hon va cé phén t1t khé: vao khoang tit 6.000 d¢6n
40.000.000. Thuat ngi oligopeptit thuong dimg d8 chi cac
peptit ¢d chiia tit 4 d&n 10 gdc aminoaxit.

4.4.4 Cau trac

Khi nghién cttu cdu tric clia cic phén ti protein ngudi ta dic
biét chyd ¥ téi cac kiéu phan b6 ctia mach peptit dan t6i cdu dang
bén viing. Nam 1958, Paolinh d4 chéng minh rgng su phén b6
thuan lg1 nhat d61 véi nhidu peptit va protein 14 cdu dang xo0én c.
Ddc trung chu yéu clia cAu dang xoén o 14 & chd cac mach peptit
bi xoin nhu thé nao d6 &8 c6 thé tao thanh cac lién k&t hidro o1tia
cac nguyén tu hidro amit (N-H) va oxi cacbonyl ciia lién két
peptit thit tu sau né (cach nhau 3 go’c aminoaxit). Cac lién két
hidro gan nhu song song véi truc xodn, con khoang cach gitta cac
vong xodn. vao khodng 5,54 (x. Atnh 4.3). Cac nhém bén cia
aminoaxit ndm & phia ngoai cla xoin a. Tuy vay protein khéng
phai 13 cac xoin a l{ tudng, boi vi sy an ngit khéng gian sinh ra
gmta cac nhém bén ctia mét s6 aminoaxit 6 thé lam bisn dang
X08n o VA gAy ra sy uén mach. Anh hudng cfia prolin va
hidroxiprolin trong trucng ht;ip nay la rat rd ret.

D81 v8i mét phan ti protein bat ki, ngusl ta thuong phan biét
bén bac cau triic khac nhau: bac I, bacII, bac III va bac IV.

Cau tric bac I 1a thi tu sap x8p cac gbc aminoaxit trong cic
chubi pohpeptlt clia méi phan t protein. N gudi ta da thiét lap
dude ciu tric bac I ctia mot sb loai protein nhu insulin chang
han. Insulin 12 m6t protein cua tuy tang gébm 51 géc aminoaxit,

-
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chia thanh hai chuéi polipeptit, mot chudi 21 géc va mét chubi 30

obc aminoaxit nha hai lien két disunfua (x. Ainh 4.4).

Cau truc bac II 1a tuong tic khéng gian gilta cac gdc
aminoaxit ¢ gan nhau trong mach polipeptit. C4u tric duge bén
hoa chu yéu nhd lién két hidro dude tao thanh giﬁa cac lién két
peptit 6 k& gan nhau. |

Ca&u tric bac III la tuong tac khdéng gian gitta cac goc
aminoaxit ¢ xa nhau trong mach pﬂli-peﬁtit, la dang cudn laa
trong khong gian ctia toan mach polipeptit. Trong nhiéu protein
hinh cau-c6 chita cac gbe Cys, su tao thanh cac lién két disunfua
gilta cac géc Cys ¢ xa nhau trong mach polipeptit, lam cho mach
bi cudn lai. Cau tric bac III 14 k&t qua tudng tac clda cac cdu
dang xoan clia cac chudi polipeptit trong phan tu protein. D6 la
cau tric khéng gian ba chiéu dic thit d6i véi mdi loai protein véi
chiic nang sinh 1i riéng biét cua nd. Ciu tric béc IIT duge duy tri
do tuong tac clia cac nhém chiic trong cac ﬁﬁ’c aminoaxit ca cac
chudi polipeptit. Chﬁng han nhu khi nhém cacboxyl giap nhém
hidroxi ¢6 thé tao thanh lién k&t este; cAc nhém sunfuhidryl -SH
lai gdn nhau tao thanh lién két disunfua (-S-S-). Lién két

disunfua déng vai trd quan trong trong viée duy tri cdu tric bac I11.

Cau tric bac TV @€ ciap dén su két hop hai hodc nhifu mach
peptit trong mét protein hoan chinh. Chang han hemoglobin 13 cg
quan van chuyén oxi trong mau cta déng vat ¢6 vii, gom 4 mach
peptit k&t hgp véi nhau tao thanh protein hong cau.
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Chtic nang sinh hoc cila protein rat da dang. Mt s& cé cac
tinh ch&t ciia homon, diéu hoa cac qua trinh trao d6i chit (thi du
insulin diéu chinh ham lugng dudng trong mau); cac protein Khac
lai tac dung nhu la cac chit xtc tac (cac enzim) cla cac qua trinh
sinh hoc wa cubl cing. nhigu protein 1a vat lidu xay dung sinh hoc
(thi du colagen bao dam d6 bén va tinh mém déo cia mé lién két).
Hemoglobin cha déng vat cé6 via lam nhiém vu chit van chuyén
ox1l. Chitc ndng cua mét s6 protein trong mau 1a tao ra cac khang
thé chdng lai bénh tat.

Bai tap

4.8 Trinh bay cau truc cta protein.

4.9 Polipeptit 1a gi? Khi thuy phan dén cang polipepetit ta s& dugc san pham
gi? D& thuc hién phan ving nay cin dung chat xie tae gi?
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Chuong 5
HOP CHAT DI VONG

Hop chit di vong 14 nhiing hop chat hitu ¢o ¢é vong kin trong
phan tu, nhtmg trong vong dé ngoai cacbon ra com ¢6 mdt vai
nguyén ti cua nguyén t& khac dugc goi 1a dj ti. Nhéng hop chat
di vong quan trong nhit thusng chita cac di t 1a nitg, oxi va luu
huynh. Tuy vay, ngudi ta cling con gép céc' vong ¢b chiia di tu
selen, telua, photpho, silic va cac nguyén t6 khac.

Trong chudng nay ching ta xét chi y&u cac hop chit di vong
5 va 6 canh c6 chta mé6t di t, cu thé 1a furan, pirol, thiophen va
piridin: '

BHC-CHf “HC—cH HO—CH HeZ 4 Son
! / \ .

5 2 ' ° ||
oHCZ _ 2CHa HC _CH HC\__/CH HCE’ 2CH
o3 N S * N
Furan Pirol Thiophen Piridin

Cac di vong 5 canh nhu furan, pirol va thiophen ¢ thé coi
nhu nhitng dan xuit cua xiclopentadien trong d6 nhém metylen
CH, 43 duge thay thé bang cac di tt O, NH va S.

- Néu trong cac di vong 5 canh & trén, mot nhém CH dugc thay
th& bang mét di ti N ta s& duge nhitng dj vong 2 di ti 1a oxazol
va 1sooxazol; thiazol va isothiazol; imidazol va pirazol:
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HC—CH HC—N HC—CH

ae. nd. bmw md N
| - ' va
\'O/'.' .\.O/ \O/
Furan - . Oxazol Isooxazol
HC—CH HC-—N HC—CH’
/! ‘\\_ o /f_ "k R /f \\
HC\ /CH - HCk '/CH va HC\ /N
3~ S S
Thiophen Thiazol -~ Isothiazol

Ti€p theo d6 néu di tit pirazol, ta thay th€ mét nhém -CH=
~ bang mét di ti nito -N= thit ba ta s& c6 cac triazol:

HC—N N—CH
N N
CHE N HC, N

1.9.3-Triazol 1,2.4-Triazol

Néu mot di ti nite th tu —-N= thé cho mét nhém -CH= ta cé
mot tetrazol: |
N—
/I
HC

N_
\
| N
S
N
1,2, 3,_4—'I:etrazq1 .
- Nguoai ta i;huﬁing dipg dudi “of” hay “ole” cho tén cac vong 5
“canh, chi y la khong nén nhém véi. dubi “o” danh cho nhém
hidroxi OH cua ancol. |
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Ngoai cac di vong 5 canh, ngudi ta ciing biét cac di vong 6 |
canh ¢6é mot, hai, ba, hén di t11. Piridin 13 di vong 6 canh mot di tu
N. Nguei ta thucng col di vong piridin nhu mét nhin benzen c¢é
hinh luc giac véi 6 canh trén ciing mét mét phing, trong d6 mot
" nhém -CH= da dugc thay thé bang mdt nguyén ti nitd —N=:

3 Q
--.N-

Néu mot nhém -CH= thd hai trong vong piridin dugc thay
th& bing mot di tU nito nita ta s& dude nhiing diazin:

Piridin Piridazin Pirimidin | Pirazin
| (o-diazin) (m-diazin) (p-diazin)

Né&u nhém -CH= thit ba trong nhin benzen dugc thé bing
mét dj tit nito —-N= th ba, ta s& dugc nhiing triazin:

_N
f\l,\,f . f 3y NN
A -__N . | -, : , . I
. B
1,2,3- Trlazm A 9,4 -Triazin 1,8, 5- Tnazm

Theo li thuyet ta phal co 3 dong phin triazin nhu tren day,

nhung trong thuc t€& chi mdi blet dU.cic mdt s hgp chat cla chung
ma thoi. .

Ngoai ra, ngudi ta ciing-biét duge di vong 7 canh mét di tu:
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5.1 DIVONG 5 CANH MOT DI TU
5.1.1 Tinh thom

~Céc di vong 5 canh biéu 18 tinh thom1a do sy lién hop cta hé
luc ti thom. Thi du trong di véng pirol, s1;i hinh thanh hé luc tu
thom 14 do su lién hgp cia 4 electron = véi- mét cip electron chua
sit dung clia nitd. P& véi di vong furan va thiophen ciing vay:

n( hay Z> hay [ >
N

H

5.1.2 Hoa tinh clia céc di véng 5 canh
1. Phan @ng thé electrophin trong pirol

D381 véi pirol thi sy th€ electrophin cha y&u vao vi tri 2, va
cling can chd § 12 ¢6 thé nitro hoa, sunfo hoa vong pirol nhung chi
trong mdi trucng phan tng khéng cé axit, béi vi néu cé méit axit,
pirol s& bi tring hop hoa. M4t khac pirol ¢6 thé tifp nhan phan
ung halogen hoa va axyl hoa ma khéng can xtc tac. Tuy vay, néu

trong phan td pirol ma ¢6 chita nhém thé& hiit electron (nhém -
| NO,, va ~-COOH) thi ldc &6 kha ning phan dng s& kém hon pirol

chua c6 nhém thé va doi héi phai ¢é xdc tac phan ting méi chay:
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CH,COO” NO,* | |
3 2 - U_NO 2-Nitropirol
(CH3C0)50. 50C N 2
N
/ \ SO, piridin, 90°C \
| - SO3I'I
N
(CH4C0)50. 2500C @
= —= COCH,
| N
.

2. Phan Gng thé electrophin trong‘ furan

Vé kha néng phan @ng thi furan tudng tu pirol, nhung cb
>han manh hon pirol. Khi clo ho4 furan & -40°C ¢6 thé dan t6i 2-
lofuran va 2,5-diclofuran:

CH,COO-NO," - - / \ |
q S o - N02 2-Nitrofuran
. ! ‘L - - | .1 | . 0 . ] ] . 1
@ . SOy, piridin- g -
¢ M )
.7 7] (CHgCONO, BF; .

ey
-‘-.'Ii.l

3 Pi'lan ng thé electrophln trong thmphen

K]:la ning phan fng cia thiophen kém h-:m furan va-pirol
(nhat 1a khi tac dung vdi cac ax1t manh) do dé né c6 thé' tiép nhan
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phan tng nitro hoa, sunfo hoa trong’ diéu- kién d6 axit cao. Clo
hoa thiophen dan' téi mét hén hgp phitc tap clla cac san pham
téng hop, nhung brom hoa va iot hoa c6 thé din t6i sy tao thanh
2-brom va 2Z-iotthiophen:-

1 T F—
-

CH4CO0- NO,' / \ |
N _ -
(CH3C0),0 NO;  2-Nitrothiophen

/{ \2 HyS0, - @78031{
S ' S
Bro, bégzen “ _ /f \E ];r |

4. Phan ng céng hop theo Pinxd - Ando (Diels - Alder)

Trong s& cac di vong thom 5 canh, chi ¢6 furan c6 dic tinh
lién hop dien. nghia 14 ¢6 thé tham gia vao phdn dng cong 1,4:

4’0-
o+ o—| o
- </
N
O
Furan Anhidrit

. maleic
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5. Phan {ng chuyén hoa lan nhau giita cac -di vong 5
canh mot di t& (Iurela, 1936) |

O nhiét 46 300°C, véi s ¢c6 mat caa chat xtc tac A1203, sé
xay ra phan tng sau .

5.1.3 Mot s6 hop chét thién nhién cé di vong 5 canh

Trong s6 cac hop chdt thién nhién c6 chia di vong 5 canh,
nhiing dan xuft cha pirol 1a i thi va quan trong hon ca. Dé 1a
nhiing sac t6 cia mau va clia cdy xanh: hemoglobin va clorophin.

Hemoglobin (huyét cau t6), ¢6 4 trong mau d6; né c6 nhiém
vu van chuyén oxi tit phdi d&h khap ¢ thé. Khi thuy phan
hemoglobin bing axit ta dugc hemin. C&u trac cua hemin da dude
xac dinh ndm 1929 va ciing chinh nam 1929 Flsci (Hans Fischer)
da thanh céng trong.téng hgp hoan toan hemin va ong da nhéan
giai thudng Noben vé cong trmh tong hﬂp nay (1930)

Trong plidn tu hemin ¢é chIIa 4 nhan plml ndi véi nhau béi
nhlmg nham metm CH" N guyen tu* sat trong hemm hoa tri 3.
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‘‘‘‘‘

Clorophm da duoc tong hcjp hoan toan bciI Utoat (R B. WoodW’ard)
vao nhiimg nadm 1958-1960. Nhén paphlrm chu'a hé lien hop ‘¢ac

noi ddi, c6 18 electron (4n+2, n=4) va theo qui tic .Hucken, né 1a

mot hé thom.

984

CH"CHg

CH; CH,
(;Hg CH2
COOH COOH

CH,

+

Hemin (hay Heme)

CH=CH:

CO OCQUHQ,Q |

R

N COO CH3 Clﬂl‘ﬂphlﬂ a (R—CHB)
Clqmphln b R=CHO -



5.2 DI VONG 6 CANH 1 DI TU. PIRIDIN
5.2.1 Cau triac cua piridin

Cau trac cua piridin lam ta nhé lai ciu tric benzen. Tat ca

cac lién két C-C ndm trén cung mot mit phéng, ¢6 46 dai gibng
nhau 1.392 (d6 dai cua C-C 1,544 va C=C 1 ,34%). Hai lién két C-

N cling ¢ d6 dai giéng nhau 1,372 (ngén hcin, d6 dai cta lién két
don C-N 1,424 va dai hon lién két C=N 1,284).
| . 3
e
. 6\~ 2
1

Cac thong s6 cua phén tit piridin va d6 bén thom diic biét cua
nd nd1 1én st giai toa 6 electron p-r cla 5 nguyén ti C va cia N).

5.2.2 Tinh chat cna piridin

Dya trén co sd cqu tric cta piridin, ta cé thé du doan duge
tinh chét cua né. Phan nhén tham gia cac phan fing thé: thé
electrophin va thé€ nucleophin va nguyén ti nitc ¢6 anh hudng rd
rét dén cac phan ng nay. Ngoéi ra, piridin tac dung nhu mét
bazo hojc tac nhin nucleophin. Cac phan ing nay do nito tryc

tiép tham gia va dudc gay ra do cdp electron chua st dung cta
na. |

1. Phan @ng thé electrophin

Phan tng thé electrophin trong nhan piridin thuc hién rat
khé khan, phan thi do tac dung vé hoat hoa cta di t 1én nhéan,
phan thi do trong méi trudng axit, ‘khi nitro hoa va sunfo hoa,
vong con bi v6 hoat hoa do tao thanh ion piridin. Cung Vi vay ma

diéu kién thyc hién phan tdng the khit khe, va da s6 trucng hop
~ cho hiéu suit thap:
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NO,
KNOE, H,SO, @j/

HeO, O 370 E&)
-O-
N@_. . 803, HESCM, Hgsoq @j/
H
- Br 220C, 24 gi%

SO.H
HO -
Br
300—520 ?I; @

"N” "Br

2. -‘Phan iing thé nucleophin

~ Phan ting thé quan trong nhit trong nhin piridin 14 phan
{ing th& nucleophin. Piridin ¢6 thé dude amin hoa (bing natri

+amidua khi

dun néng), hidroxyl hoa (véi tac dung ciia KOH),

cling nhu ankyl hoa va aryl hoa:

1. Na'NH; ,100°C_ @\
2. HoO N~ NH,
2-Aminopindin

3200C [0] O (l

N OH
2-Hidroxipiridin H Piridon-

- QL
- + [aH
1100C, tol
| Q 11811_ N CGHE
2-Phenylpindin

n-CqHsLi @ +Lil
100°C - o
N° C4Hgn
2-n-Butylpiridin



5.3 Di vong 6 canh 2 di t. Pirimidin

Nhén pirimidin thudng gip trong nhidu sin pham thién
~ nhién nhu trong cac vitamin, trong coenzim vi trong axit nucleic:

4
5.7 N3
|
6l 2
-

Pirimidin ¢6 tinh thom va 1a mét chit bén ving c¢é nhiét do
nong chay thap., the 22°C va ts 124°C, no dé& tan trong nude va tao
| Inllﬂl v01 mot duong, lugng axit. Kha néng tao mudi dac tru‘.ng cho
tat ca cac di vong chita mét sd nguyén tu nits cb cip electron tu
do. Sy proton hoa mot trong s8 cac nguyén tu nitd lam giam tinh
bazo cta nguyén tit nito khac do anh hudng qua lai ciia toan bé
hé théng thom, lam cho trong thuc t& khéng ¢ thé tao mudl thém
nua.

Tuong tu piridin, su th€ electrophin d8i véi pirimidin 13 khé
khan va xay ra § vi tri 5; con sy thé nucleophin thudng xay ra &

vi tri s6 4.

Cac dan xuit hidroxi- va aminopirimidin ¢é vai trd to 16n
trong héa hoc cua axit nucleic : uraxin, timin va xitozin.

~Tuong tu 2-hidroxipiridin, cic hgp chit nay tdn tai & dang
lactam; |
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= B

O N
s H
2,4-Dihidroxi- Uraxin
pirimidin
H . .
):N\ | CH3 . il\\} | CHB
Ho” N7 0" N .
H
5-Metyl-2,4-dihidroxi- Timin
pirimidin
NH, - NH;
) = 7]
HO™ N7 0" N
S—Hidl:o?:i-j-l-‘amino— Xitozin
pirimidin

Ba hgp chit nay déu c6 nhiét dé6 néng chay cao (t,. >300°C),
ching d&u tan trong nudc, khdng tan trong dung méi khéng phan
cyc. Nhiét d6 néng chay cao cho thay su ¢6 mit ciia cac lién két
hidro:
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CA 3 hop chit nay déu c6 thé diéu ché bing con dudng tong
hop. .

9.4 Divong 6 canh 2 di ti ngung tu véi di vong 5 canh hai
di tu. Purin

Purin 1a mét di vong thom duge tao thanh bing cach ghép
chung mét canh bén ctia hai nhan pirimidin va imidazol. Viéc
danh s§ vong khéng binh thudng va khéng phu hgp véi

cac qui
tac chung d6i véi cac hé vong giap:

8 electron © va cip electron chua s dung cia nitd & vi trf s6

9 tao thanh dexet clia cac electron thom (4n+2, n=2).

Purin 1a mét bazo ¢6 Iyc trung binh, bén véi chat oxi hoa, dé
tan trong nude, ¢ tne 217°C.

- Cac dan xudt hidroxi- va aminopurin 1a quan trong nhit.
Duéi day chiing duge bié’u‘ didn & cac dang tautdme, trong d6
ching ton tai 6 dang tinh thé: | | “
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Adenin | Guanm | Axit uric
(6-aminopurin) (6-hidroxi-2-aminopurin) (2,6,8-trihidroxipurin)

| Cac polihidroxi- hay aminopurin 1a nhiing chﬁ’t khong mau,
néng chay & nhiét d6 cao (>300° C) it tan trong nuéc, nhu‘ng de'
tan trong cac &u:ng dich kiém. 8

Nhiét d6 néng chay cao chitng to rang ¢ sd tao thanh cac to
hﬁp bén vitng do lién két hlcim |

Amt uric 1a san pham cudi cung cla sy trao déi purm trong
¢ thé song va dugc loai ra khai c6 thé cung vél nude tidu.

Adenin va guanin cé6 trong thanh phan cua axit nucleic,
ngoai ra adenin con tham gia vao thanh ‘phan ciia nhiéu coenzim.

5.5 ANCALOIT

Ancaloit 13- nhém cac bazd nitd hitu co cd trong dong va thuc
vat. Déc tinh bazo clia cac ancaloit duge phan anh trong tén gol
cua 16p cac hop chat nay (ancalmt ‘tuong tu chit ]ﬂem) Trong
thuc vat cac ancalmt thudng ton tai duéi dang mudi véi cac axit
hiu co.

Dic trung noi bat clia cac ancalolt 142 chiing c6 hoat.tinh sinh

1§ cao d6i véi co thé ngudi va dong vat. Cac ché pham co chiia

ancaloit ti 1du da duge diing 1am thuée chita bénh, lam gia vi va
thudc mé (ma tuy). ' |
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Ancaloit thuong phan b8 trong cAc bé phan khac nhau ctia
cdy nhu la, hat, vo hodc ré. Mudn tach ancaloit, ngudi ta nghién
nho cac bd phan thuc vat hodc nude chiét clia né cho ché hoa véi
kiem. Khi d6 ta giai phéng dude cac ancaloit ra khdéi muéi , roi
tach riéng nhd chiét bang dung méi hitu c¢ hoic cat bing hoi
nude. San pham thu duge thudsng 14 hdn hgp nhifu ancaloit, hién
nay ngudi ta thudng ding cac phuong phap sic ki khac nhau (séc
ki c6t, séc ki ban mdng,...) & tach riéng cac ancaloit ra khéi hén
- hagp.

Da s6 cac ancaloit thudc loai cac hgp chit di vong, tuy vay dé
thun tién cho viéc giang day va nghidn cdu, can thiét phai xem
ancaloit 1a mot 16p hop chat thién nhién. DUGI diy ta s€ xét mot
val ancaloit tidu bleu -

1. Nicotin

Co trong la cdy thude 1a (khoang 3%). Rat doc, do do du::ic
dung lam thudc tri sdu trong nong nghiép.

~ o
CHj

g

N

2. Cocain

La ancaloit chinh cua la ciy Erythroxylon coca, ho
Erythroxylaceae, moc hoang ¢ mién nii Nam Mi (Peru, Bolivia,
Colombia,...). Cocain Ia chdt rén. t,, 98°C. Cocain 13 mét 16:;11 ma
tuy nguy hiém, rat khé cai. Vi liéu cao, cocain gay ngU ddc, lam

té }iét hé than kinh trung uong, lam gidn dong t1, giy 2o giac, réi
"loan thi giac, co giit.

- —_
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Hy C—CH CHy

3. Quinin

Clng véi nhiéu ancaloit khac ¢é chia trong v ciy quinquina
thuong moc 6 ving nhiét d6i. Quinin 13 chat ran, t,, 177°C. N6 cé
thé két tinh véi ba phin tu nudc va cb tae 57°C, dé tan trong
etanol va ete. Cac dung dich quinin ¢6 tinh bazo va cé vi déng.

Quinin dugc dung trong y hoc dﬁﬁii dang mudi clohidrat hoic
sunfat. N6 1a mot loai thudc t6t chong hénh s6t rét va ha s6t. Voi
}i8u lugng 161, quinin 14 chat déc:

CHOH
CH30_~ X
|
SN
4. Mophin

C6 trong cdy thudc phién (ciy anh tuc). La chat rdn k&t tinh
cb tye 264°C. it tan trong nudc. Mophin tao muéi véi HCl, mudi
clohidrat c6 phan thg trung tinh v& tan nhiéu trong nude. Khac

vé1 nhiéu ancaloit khac, mophin khéng nhiing cé tinh bazd ma
con ¢b tinh axit yéu do sy c6 mat cia nhém hidroxi phenolic, nén

tan duge trong kiém. Véi liéu lugng nho, mophin duge ding lam
thude giam dau, thudc ngt. Codein (3-metylete ctia mophin) it
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doc hon mophin va dude diung lam thude ho. Mophin va dan xuit
O-diaxetyl cia mophin ¢6 tén heroin 14 nhiing chit ma tuy rat
nguy hi€m, khé cai nghién.

; |
HQ. R ~ HO
9 N - ‘ N
CH
o’ . 3 0 CHj
" HO™ 3 > . CH30O |
Mophin | Codein
CH3-C-0 '
51
N«
0 CHjy
e 1]
CH,4-C-0

Bai tap

5.1 Hop chit dj vong la'gi? Trinh bay sy phan loai hgp chat di vong kém theo
cac thi dy minh hoa.

5.2 Viét cong thic cau tao cua cac Jj vong furan, thiophen, pirol va piridin. Vi
sao nhiing di vong nay ¢6 tinh thom? Dac didm chung vé cdu tao cua hgp
chat thom 1a gi?

5.3 50 s&nh hoa tinh cta pirol, piridin va benzen.
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L& néi dau
Chuong 1 PAI CUONG VE HOA HOC HUU cO
l 1 Md dau
1.1.1 Hgp chat hitu co va héa hoc hitu ¢
1.1.2 Phuong phap tach biét va tinh ché chit hitu cg

1.1.3 Phéan tich nguyén t6 va thiét lap céng thic phan
tu

Bai tap

1.2 CAu truc phan t& hop chat hitn co

Trang

1.2.1 Cau trdc electron. Lién két cong hoa tri va lién

két yéu

2.2 Cau truc khéng gian. Déng phan 13p thé
Bai tap

20

28
38

1.3 Khai niém vé mét s6 phuong phap phé khao sat

ciu tric phan ta
1.3.1. Khai niém vé quang phé dién tit
2 Phuong phap phé electron |
1.3.3 Phuong phap phé hdng ngoai
1.3.4 Phuong phap phé céng hudng ti proton

294

39
40
40
42
43




1.4 Hiéu &¥ng ciu trac - 45

1.4.1 Sy phén cyc lién két . Hidu tng cam tng 45
1.4.2 Sy phan cyc clia lién két n. Hidu ving lién hgp 47
1.4.3 Hiéu ting khéng gian 50
Bai tap | o1
1.5 Phan Gng ctia hop chit hitu co : 53
1.5.1 Phéan loai phan tng hitu cg | 53
1.?..‘2 Cac ki€u phan cit 1:163:1 két cdng hoa tri va cac
tiéu phin trung gian kém bén cia phﬁn ing 54
1.5.3 Phan ting electrophin va phan 1{ing nucleophin BT
1.5.4 Khai niém vé ¢g ché phan tng . | 58
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2.1.5 Gigi thiu chét tiéu biéu
Bai tap

2.2 Hidrocacbon khong no
2.2.1 Cau tric phan tu

2.2.2 Tinh chatvatly

2.2.3 Tinh chét héa hoc

2.2.4 Diéu ché va ting dung
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