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Chwong 3: CO CHE PHAN UNG CUA HOP
CHAT H(ru cO

l. Phan trng thé ai nhan & nguyén tir carbon no
I.1. Khai niém chung

» Phan irng thé: 1 nguyén tir hay nhém nguyén tir
cla chat ban dau bi thay thé béi 1 nguyén tir hay
nhém nguyén twr khac

« Tac nhan ai nhan: cac tac nhan mang dién tich

am (hay phan twr trung hoa chira cap dién tw tw
do) - tan cong vao trung tam tich dién + 2
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Phan trng thé ai nhan (Sy)
y- +R-X 2> Ry + X
y-: RO-, OH-, RCOO-, NH,;, NH,R, H,0, ROH...
R: goc hydrocarbon
X: Cl, Br, OH, OR, OSO,R...
Vi du:
CH3'CH2'CI + OH- 9 CH3'CH2'OH + CI-
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.2. Phan ng thé ai nhan lwong phan tir (S,2)

e Lwrong phan tir: & giai doan cham, cé su tham gia
ciia 2 tiéu phan

a.Co ché:

chim
y + RX —> ... R... X% nhanh Ry +X

trang thai chuyén tiép

- Lién két giira C & y hinh thanh dong th&i véi sw
yéu di & dirt cia C & X - 2 tiéu phan tham gia
vao giai doan cham

e Néu y- khéng dw nhiéu: r = k[y].[R-X] phan tng
bac 2 )
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Gian do nang lwong:

vy + R-X

F-v +3

Tién trinh phan fdng
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e R-OH: phan rng thé chi xay ra trong méi trwéng
acid vi C-O bén

 Dan xuat cta carbon béac 1 chi cho Sy2
S\2: carbon bac 1 (chi cho Sy2) > carbon bac 2 >

carbon bac 3 (chi cho S,1)

Sy2: CH;-CH,-Cl + OH- > CH,-CH,-OH + CI-
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b. Tinh lap thé cia Sy 2

Phéan tir c6 chira C*: sé ¢6 s thay doi ciu hinh (R >
S & nguwoc lai) (nghich dio Walden)

R, T1 /R1
\ cham
y + Hime C*—X —— y----C*---X M y—C*illH
SN \R
R, H R, 2

(R)- (5)-
_ ‘ S °
.+" .—».3.—}. %+.

y- tan cong ngwoc hwéng so véi X > san pham co
cau hinh ngwoc véi tac chat !
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.3. Phin itng thé ai nhan don phan tir (S\1)

Don phan ti: o giai dogan cham chi co su tham
gia cua 1 tiéu phan

a. Co’ ché
Rx _cham o X
Rt .+ - _nhhanh R-y

e O giai doan cham: y- khéng tham gia

e S\ 1 thwong co bac 1 r = k[R-X]
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Gian do nang lwong:

R .. %]

B-wv + &

Tién trinh phan @ng
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DAn xuat cia carbon bac 3 chi cho Sy 1

S\1: carbon bic 3 (chi cho Sy1) > carbon bic 2 >
carbon bic 1 (chi cho Sy2)

Vidu S,1:

CH; CH3

H,C——C—Br + OH" » H,C—C—OH + Br

CH; CH,

10
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Tinh lap thé cia S 1

/
y_C*lll”IRz
R1 R1 & R3
\ cham | S
Ryl C*—X —> C*
-X" S &,
S\,
R; R, R; % R1\
R3

(Rl # RZ # R3)
Sdin phim cé thé 1a hon hgp racemic

Carbocation cé cau tric phing = kha nang tan
cong cua y- ¢ 2 phia l1a nhu nhau 2 50% S + 50% R
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l.4. Cac yéu to anh hwéong 1én phan ing thé
ai nhan
a.Anh hwéng cia goc R

e Goc R bic cang cao: = kha nang S, 1 ting & S,2
giam
e S.1: carbon bac 3 (chi cho S 1) > carbon bac 2 >

carbon bac 1 (chi cho S,2)
Do S\ 1 phu thuoc vao do ben cua carbocation tao thanh:

H
H H H
+ l HH-C+H
CH:* < H{(:.‘.\iCHZ < HEC™-Cr < At
H ¥
HH (|-:| H HH<CYH
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e S5,2: carbon bac 1 (chi cho Sy2) > carbon bic 2 >

carbon bic 3 (chi cho S 1)
Bac ciia R cang cao = y- cang kho tan cong do dién tich (+) ¢ C
giam & do hi¢u ung khong gian cua goc alkyl > S, 2 cang kho
Xay ra

§ 2 .

methyl ethyl isopropyl t-butyl 14
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b. Anh hwéng cuia tac nhan ai nhan y-

* S\1: khong phu thuéc y-

e S\2: phu thudc nhiéu vao y- do giai doan cham cé
y- tham gia

Tac nhén co6 tinh ai nhan cang cao thi cang dé cho
S, 2

‘Thdng thwérng, tinh ai nhan dong bién véi tinh
base

NH2- > (CH,),CO- > (CH,),CHO- > C,H.O- > CH,O-
> OH- > C;H.O- > HCO, > CH,CO00-
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*Trong cung 1 phan nhém chinh cua bang HTTH:
tinh ai nhan nghich bién vé&i tinh base (phan rng
thwc hién trong H,0, ROH):

Tinh base: F- >CI- >Br >1I
*Tinh ai nhan: F- <CI- <Br <I
*Tinh ai nhan: HS- > OH-

*Tinh ai nhan: C,H:S- > C,H;O-

*Tuy nhién trong pha khi, tinh ai nhan: F > CIF >Br > I

 Phan biét tinh base & tinh ai nhan: Tinh base - vi
tri can bang, tinh ai nhan > téc do!!! =
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c. Anh hwéng ctia nhém bi thé -X

e Cac nhom thé cé tinh base cao = rat khé bi tach
ra, vi du: -OH, -OR, -NH,, -F...

Vi du: R-OH + HBrdd - R-Br + H,O céan xuc tac
H,SO,
R-OH khong phan trng véi KBr

 Halogen, kha nang tach nhém: F- < Cl- <Br- <I-
(Do I c6 ban kinh Ién > C-I dé phédn cwc hon
Nang Iwong duet lien két: C-1 < C-Br < C-CI < C-F)

17
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d. Anh hwéng ciia dung méi

e Dung moi phan cuc co proton nhw H,0, ROH,
HCOOH... c¢6 kha nang solvate héa cao ci anion &
cation - thuian lgi cho S1

R1 cham R1 H
Rz" C X == X" C+ O + X 'H_?
R3 Rz R3 H H

eDung maéi phan cuc khéng c¢6 proton nhw
(CH,),SO0O, (CH;),NCHO... khong c6 kha nang solvate
hoa anion - thuan lgi cho S2 18
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Il. Phan wng tach loai
La phan wng trong doé co6 su tach 1nguyén tir hay
nhém nguyén tir ra khéi chat ban diu

R_CHZ_CHZ_BI' RO ' R_CH:CHZ + HBr

tO

+

tO

R_CHZ_CHZ_N+R3 HO R_CH:CHZ + HOH +NR3
tO

e Nhom bi tach cung Hp: -OH, -OR, -X, -O*(R),,
-N*(R),, -OSO,R...
e Base st dung: cac base manh nhw OH-, RO-, N,
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Il. 1. Phan @wng tach loai lwong phan tw (E,)
a. Co’ ché

_ R _
cham ~
y tR-CHyCHy—X ——— ys_'"H_C—CHZ““XS nhanh

H

trang thai chuyén tiép

H-y +R-CH=CH, + X

e O giai doan chim, c6 sw tham gia cua 2 tiéu phan
- lwong phan ti

e Toc @9 phan wng r = K[R-X].[y]

e R-CH,-CH,-OH: chi tach loai trong moi trueong ac1d o
t° cao (thu’O’ng 1a sulfuric acid, acid ran)
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b.Tinh lap thé caa E,

e Cac hydrocarbon khéng no = tach loai dé khi
cac nhom bi tach ¢ vi tri trans véi nhau

(1)
OH"

HOOC Cl

-HCl
H COOH

chlorofumaric acid

-~ ‘

COOH (2)
HOOC Cl
OH-
-
‘ -HClI
HOOC H
COOH

chloromaleic acid

Toc do (1) I6n hon (2) 30 lan “
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e Cac hydrocarbon no hay vong no - tach loai
dé khi cac nhom bi tach & vi tri trans, anti véi nhau

e Lwu ¥: din xuat ciia cyclohexane = chi tach dwoc
khi nhém bi tach ¢ vi tri trans & phai & kiéu lién
ket axial (truc)!!!

#@# — QL L

san pham chinh

4\## SV
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II.2. Phan &ng tach loai don phan tu (E,)
Co ché:
- cham 1
H—(|I—(|3—X — H—(|I—(|) + X

H—C—C* nhanh b+ >:<

e Thwong cac dan xuat cia hydrocarbon & carbon
bac 3 bao gio ciing cho E,

e Carbocation cang bén, cang dé cho E,

e Toc dd r=k[R-X]

e Nhitng yéu to lam thuan lgi Sy1 ciing 1am thuin lei
cho E, ~
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C,Hs0"

nhanh o

CH,
/
HzC:C\
CH,

+ C,HsOH

24
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I1.3. Hwéong ciaa phan wng tach loai
a. Quy tic Zaitsev
e Din xuat bac 1 = thwong chi cho 1 san pham duy
nhat khi tach loai
CH,-CH,-CH,-Br chi cho CH,-CH=CH,
e Dan xuit bic 2, bac 3: © cho nhiéu hon 1 sian pham
HHH H,C-CH=CH-CH; (Zaitsev)
H BrH

H.C-CH,-CH=cH, (Hofmann)

e San pham Zaitsev : bén hon (do +H) = théng
thwong, phan @ng tach loai cho san pham
Zaitsev

e Quy tiac: phdn trng tich loai sé cho sin_phim ma
carbon_ciia noi déi lkét véi nhiéu nhom alkyl nhat =



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

b. Quy tiac Hofmann

Khi goc R (bic 1 & 2) ciia R-X chira nhiéu nhém thé
kich thwoc lon, tac nhan base co kich thwoc lon (vd
(CH,),CO") hoic X Ia nhém thé mang dién tich dwong
co kich thwoc lon (vd N*R;, S*R,, SO,R...) 2 sdn
phim Hofmann chiém chii yéu (E2)

CHs
CH HZC:C_CHZ_CH3 72%
I 3 =
H3C_(I:_CH2_CH3 (CH3)3CO>
Br (,:H3

H;,C-C—CH—CH,  28%

Néu base la C,H,O-thi sin pham chinh la Zaitsev#!
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H OH- CCHLCH
HyC-C—CH,—CH;  OH'  CH,=CH-CH,-CH;

N*(CH3); =

CHs?HCHchch:’, OH_  CH,=CH-CH,-CH,-CH;
SO,CH; )

Lwu v: Néu trong phan tir da c6 san 1 noi doi (C=C,
C=0), san pham lién hgp thwong 1a san pham
chinh (bén hon) ”
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Il. 4. Quan hé giira phan tng thé ai nhan &
tach loai

e Nhiét do phan rng cang cao - phan &wng tach loai
cang chiém wu thé

<140°C _ C,Hs5-0-C3H;s

CH,-CH,-oH 1259 <

>170°C~ CH;=CH, + H,0O
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e Goc R c6 bac cang cao, hay base cang manh thi
tach loai cang chiém wu thé

t° thuo
CH;-CH,-CH,-Br  + C,H:O" S CH;-CH,-CH,-0O-C,H;
CH
H C—é—;r C2Hs0" H c—c’CH3
O t° cao 2%

CH, CH;

29
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lll. Phan wvng cong hop
lll. 1. Phan @wng cong hgp ai dién tu (Ag)
Phin irng céng hop vao noi déi ciia hydrocarbon

khéng no nhw alkene, alkyne véi cdc hop chit nhuw
X, (halogen), HX, H,0, HOX, H,SO,...

\
C

||
O

+ XY — X-C-C-Y

30
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a.Co ché:

e Giai doan 1.

\C:C/ + X8+-Y8_ dung mﬁi» \ - / cham \ . / bén héa\C—C/
/ \ xtc tac CoyC C™C
nhanh +5—
phic &t
khong bén

Giai doan cham: X*tan céng vao C=C - ai dién tir

- \L ]
e Giai doan 2: v- _¢ hhanh ¢_g¢
/3 /3

Y- tan céng vao phia doi lap véi X
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Chirng minh Ag c6 2 giai doan:
Phan rng cong hop cua CH,=CH, v¢i Br, véi sw
co mat cua NaCl, NaNO,, san pham thu dworc la 1
hon hop:

Br'CHz'CHz'ONOZ

«Néu phan l’fn,g thwc hién trong dung moéi la CH;0H,
san pham chinh la Br-CH,-CH,-OCH, !!!

32
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HzC:CHZ + Brz

H2C=CH2 + Brz

H2C:CH2 + Br2

cCl,

y HZC_CI:HZ
Br Br
CH,;OH
3 H2C_(|:H2
Br OCH3
H
20  _ HzC_CI:Hz

Br OH
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b. Quy luat cong hop

e Quy tic Markonikov (danh cho C=C khéng doi
xirng): H* sé tin céng vao C chira nhiéu H

CH,-CH=CH, + H* - CH,-C*H-CH, (bén hon) +
CH,-CH,-C*H,

e Quy tic Zaitsev-Wagner: H* sé tin céng vao phia
tao thanh carbocation trung gian bén nhit

HBr
CH3-CH=CH-CH,-CH; CH3-C,3H-CH-CH2-CH3

Br 34
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c. Héa Iap thé cia phin tng A

e Phin tng cong hep A; xiy ra theo kiéu trans >
phu thudc vao tac chat ban dau ma cé cac dong
phan lap thé khac nhau

e Pong phan cis © sian pham threo (nhém thé twong
dwong khac phia)

CH;
B
CHs H [ Br——H
%H H——Br
gr CHs C,Hs
C2H5/ \\\CH3 Br,2 C2H5// Bl'-l:\\CH3
H H Hx +H CH; i
\/ Br ~ H H—Br
Br- H Br——H
C,Hs" Br C,Hs

H 35

threo-
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e Dong phan trans > sin pham erythro (nhém thé
twong dwong cung phia)

CH CH
CZH"% L sH Br, Br——H H——38r
H IC|.|3 Br—H H—Br
C2Hs C2oHs

erythro

36
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d. Anh hwédng ciia nhom thé lién két véi noi doi

« Nhém thé day dién tir > tdng mat doé dién tir cua
C=C - tang kha nang phan rng A¢

» Nhém thé hat dién tir > giam kha nang A¢

» Cac nhém thé nhw phenyl néu cé kha néng cho
+C v&i carbocation = bén hoéa cation - thuan loi
cho A¢

37
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Kha nang Ag:

O,N_ _H Hooc. H CI\_H HC __H H;C _CH; H;C __CH; H;C._ CH;
JUREES SRND SRS SRS SRS ST

H™ "H H H H H H H H H H™ "CH; H3;C” "CHj,

e Phenyl gay anh hwéng manh hoon 1 nhom
methyl nhwng yéu hon 2 nhém methyl

CH,CH=CH, < C,H.CH=CH, < (CH,),C=CH,

38
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l1l.2. Phan wng cong hgp ai nhan vao C=0 (A,)

\ \ OX
/C:o + XOHYor—— C

X-Y cé thé la H-OH, H-OR, H-CN, H-SO;Na, Li-R,
BrMg-R...

39
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a.Co ché:
2 giai doan, lwéng phan ti

e Giai doan 1:

- N
|
/Y
carbanion
Giai doan cham: Y- tan cdng vao C* - ai nhan

40
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eGiai doan 2: \
CcC-0O + X"' nhanh /?—OX
/+ Y
Phin itng A, c6 thé khdng can xuc tac. Tuy nhién,
pH c6 ianh hwéng
Vi du:
Trong acid yéu (pH 4)

\ \
/CZO oW > C*"OH
Di¢n tich (+) cua carbon dwg¢c tang cwong > A, cang

thuan lgi
Tuy nhién, acid qua manh: R-NH, + H* 2 R-N* H,
Kha nang phan uwng voi C=0 giam 41
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b. Anh hwéng ciia nhém thé lién két véi C=0

e Nguyeén tir C trong C=0 co6 dién tich dwong cang
lon > Ay cang thuan lgi

e Nhom thé day dién tir (+C, +I, +H) 1am giam kha ning
phan urng

e Nhom thé hut dién tir (-C, -I) 1am ting kha ning phan
ung

0
NOZ_CHZ_C?O > CI_CHZ_CTO > CH3_Ci/H > H3C_(”:_CH3
H H !

> H3C_ﬁ_OR > H3C_ﬁ_NH2 > H3C_C_O-
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IV. Phan @ng thé ai di¢n tir vao nhan thom (S.)

X
© X BCL + H*

Xuc tac: cac acid vo co: H,50,, H;PO,, HF...
hay Lewis acid: FeCl;, AICl;, ZnCl,...

Vi du: CeHe + (CH3)3C-Br lAIBr3 - C6H5-C(CH3)3 +
HBr

43
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Co’ ché phdn irng: 2 giai dogn, lwéng phén ti
e Giai doan 1: tao phirc ¢ ( benzonium cation)

- xt AN
© =+ X8+_Y8 nhanh ©X8+_Y8— phl'l,c T
ha
— © @ @ @ phirc o

Trong phirc 7t: X khong lién két true tiép véi C nao ca

Phirc o: X c¢0 lién ket truc tiep voi 1 C cua benzene
44
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e Giai doan 2: tach proton

nhanh + HY

45
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+++ Nhém thé day dién ti (+C, +H, +l) > Sgting
Vi du:
* alkyl +l, +H
*.NR, (R: H hay goéc alkyl), -OH, -OCH,, -NH-CO-CH,
(+C > -l)
e Anion: -O-: +C, +I manh

+++ Nhom thé hat dién te (-C, -I) > S¢ giam

Vi du:
*-N*=N, -NO,, -CN, -CHO, -COR, -COCI, -COOH,
-CO-NH, (I, -C)

«Cation: -N*R; (-l manh)

* halogen (-1 > +C)

46
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