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27.1. Gi¢’i thiéu phan &ng hivu co’

* Phan &rng thé: mdt nguyén tlr, mét ion hoac
mdt nhdm phan t& bi thay thé bdi mdt
nguyén tlr, mét ion hay mét nhédm cac phan
tlr khac.

CHCl + NaOH —> CH;0H + NaCl

[CHE}’;CHT t HED w ['CH._,’:,,;{:(__}H + HBr

224, CgHsNO, + HyO

CeHg + HNO;
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27.1. Gi@i thiéu phan rng hiru co’

* Phan wng cdng, mot phan t&r dugc cdng vao
théng qua lién két doi hodc lién két ba voi
mot phan t&r khac.

H H

ccl,
H,C==CH, + Br, » H—C—C—H

Br Br
HC=(CH + HBr » H,C=CHDBr
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27.1. Gi¢’i thiéu phan &ng hivu co’

* Phan &ng tich loai, nguyén tlr hay nhém
nguyén tl lién két véi cadc nguyén tir 1an can
dwoc tadch khoi phan tir tao thanh moét phan
t&r c6 khoi lwvgng phéan tir nhd hon.

H H
H,S0,
H C C H ——— Hj‘-f_'—[’_"H2 ; HEU
OH H
H Br

H C C H ——— H C=C H + 2HBr
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27.1. Gi¢’i thiéu phan &ng hivu co’

* Phan trng déng phan héa, khung carbon cau
phan tlr dwoc sap xép lai.

H H H CH;
\N_/ N/
C C\ R — /(“_ —C
Hif-/ CH; H CH;

Br

CH,CHCH == CH, —-8 e CH,CH=— CHCH,Br
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27.1. Gi@i thiéu phan rng hiru co’

Thi du 27-1: Cho biét loai clia cac phan *ng sau:

() O O
| |

fFHq]:FHFﬁHd + (1 I:J,BI' —_—lh {FHq]jFHFﬂFHq + NaBr

CH
= A IS
P P

() 2CH;OH — — CH;OCH; + H,0

-
(d) cyclohexanol —— cyclohexene + water
¢ A

(b) H.C

(e) but-2-yne + 2 H, LR butane
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27.1. Gi@i thiéu phan rng hiru co’

Bai giai:
a) Phdn teng thé b&i vi nguyén tw’Br trong phan tw’CH3Br bj thay thé béi
nhém (CH,),CHCOO.
b) Phan rng déng phan héa bdi vi phan (ng chi thay doi vé cau tric
kKhung Carbon.
c) Phan trng thé bo'i vi

CH,OH + CH,OH = CH,OCH, + H,0

Mot nhom —OH trong phan tw’CH,OH bij thay thé bang nhém CH,0-
d) Phan tng tach logi, b&i vi:

)
A~ OH |
- :

Trong phan &rng, cé sw tach 1 nhdm -OH va 1 nguyén tw’H cla carbon
lan can trong phén tu’cyclohexanol, thu dwgc san pham cyclohexene.
e) Phan trng cdng, boi vi:

CH,C==CCH, + 2H, CH,CH,CH,CH,

Xay ra phan &ng cong clia 2 phan tu’hydrogene vao ndi ba.
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27.1. Gi¢’i thiéu phan &ng hivu co’

Bai tap 1: Hay cho biét cac phan &ng sau thubc loai phan

(rng nao
() @ FeBr;
+ Br, { )— r + HBr

OH

OH
H™
‘\

Bai tap 2: Hay cho biét cac phan &ng sau thudc loai phan
(rng nao.
(a)

CH,CH,CH,CH,Br + (CH,),CO™ KW ——— CH,CH,CH=—CH, + KBr + (CH,),COH

(b)
@—CH Cl + N(CH,CH,); ———» @—(“H (CH,CH,), + CI~

() CH;CH,C=C Na’ + CH;CH,Br —> CH;CH,C=CCH,CH, + NaBr
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27.1. Gi¢’i thiéu phan &ng hivu co’

Bai tap 1: Hay cho biét cac phan &ng sau thubc loai phan
(rng nao

a) Phan &rng thé
b) Phan &rng dong phan hda
¢) Phan &ng cong

Bai tap 2: Hay cho biét cac phan &ng sau thudc loai phan
(rng nao.

a) Phan &rng tach loai
b) Phan &rng thé
¢) Phan &ng thé
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27.2. Gi¢i thiéu vé phan rng thé than hach

Lién két gilta nguyén tl&r carbon v&i nhém xuat bj dirt, hinh
thanh lién két m&i bang cach sir dung cap electron cua tac

nhan than hach.

0 ve O

Nu: + —C X3
Nucleophile Electrophile
(substrate)

i .8 0

Nus C X3
Nucleophile Electrophile
(substrate)

CuuDuongThanCong.com

— Ny

— | Nu

C— + Xt

Leaving group

C | :1

11
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27.2. Gi¢i thiéu vé phan rng thé than hach

Phwong trinh phan &ng:

CH5Cl + OH™ —— CH,O0H + Cl

Phan &ng trén dwoc goi la phan ng thé than hach.

lon OH- dwoc goi la tac nhan than hach (tdc nhan phan tng
tdc kich vao vi tri c6 mat d¢ dién ttr thdp trong phan tir. Tdc
nhdn than hach giau dién ttr va cho cdp electron cho phan tw
khac).

Nguyén tir C cla phan tir CH3Cl ngheo dién t&r do nguyén
tlr Cl mang dién tich am, rat dién t&r tr nguyén tr C.
Nguyén tir C trong phan tir CH3Cl dwoc goi la tac nhan
than dién tcr.
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27.2. Gi@i thiéu vé phan rng thé than hach

Céng than hach cua haloalkane xay ra qua 2 co’ ché.
lon CH,C=C la tach nhan hach va CH,CH,Br la chat than dién
tir.

_r"-f H{." o & f\; L1
Na© [CH,C==C:]~ + CH,CH,——Br: CH,CH,— C==CCH, + :Br:

5o’ 5
Carbon a ctia CH,CH,Br ngheo dién tir (6*), nguyén t&r cua
chat than dién t&r tan cong bdi tac nhan than hach, ca tac
nhan than hach va nhém xuat déu cé tinh base Lewis (cé thé
str dung khai niém acid-base cho viéc hinh thanh co’ ché nay).
Phan &ng thé than hach khéng xay ra véi nhirng base ¢ hoat
tinh manh hon so v&i tac nhan than hach.

HO  + HyC—H —— H3;C—OH + H (H is a stronger base than OH ")
Br~ + CH3;CH;—OH —— CH;CH,—Br + OH (OH' is a stronger base than Br )
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27.2. Gi¢i thiéu vé phan rng thé than hach

Vi du 27-2: Xac dinh tac nhan than dién tlr, tdc nhan than hach,
nhdém xuat, acid va base:

(a) O O

CH,S~ + CH,CH,0 —S——CH, — CH,SCH,CH; + O—S— CH,

0 0
(b) H CH; CH, CH,
NH,™ 4 C—C . C=—C + NH, + Br
H,CV [/ AN /o \
CH, Br H,C 1
() 0 0
CH,CH,—Cl + C — C + CIm
302 TN
H N L‘.H_g:_‘.HE—ﬂ/ Sy
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27.2. Gi¢i thiéu vé phan rng thé than hach

Vi du 27-2: Xac dinh tac nhan than dién tlr, tdc nhan than hach,
nhdém xuat, acid va base:

a) Lién két mdi dwoc hinh thanh gitra sulfur (S) va carbon (C),
va lién két gitra carbon va oxygene (O) bi cat ditt. CH,S ddéng
vai tro nhu tac nhan than hach, CH;CH,SOCH,CH; dong vai tro
nhuv tdc nhan than dién tu’(chat nén), va “OSCH,CH, la nhém
Xuat.

_ 102 :0:
l-l-f_ \ A H — H

CH.S: + (.‘H}(.‘Hl—'ﬁ—s—[.‘HB —— CH,S— CH,CH; + :Ej—S—CHE

| |
HOH L0

Nucleophile Electrophile Leaving group
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27.2. Gi¢i thiéu vé phan rng thé than hach

Vi du 27-2: Xac dinh tac nhan than dién tlr, tdc nhan than hach,
nhdém xuat, acid va base:

b) NH,™ phan ng tao thanh NH,. Cac cong thirc nay khac
nhau & cdp electron tu do, NH,  va NH; la mo6t cap acid-
base. NH,” la mQt base Brénsted-Lowry va
(CH;),CHCHBrCH; la mét acid.

1 L H,C CH,
\ Y "F,J'H \ / - —
NH, + .C—C)} — C—C N - tBi
HCY N\ /N | Su
CH, +Br: H,C H H

Base Acid
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27.2. Gi¢i thiéu vé phan rng thé than hach

Vi du 27-2: Xac dinh tac nhan than dién tlr, tdc nhan than hach,
nhdém xuat, acid va base:

c) Lién két mdi duoc hinh thanh gitta carbon (C) va
oxygene (O) C-O, va lién két giira carbon va chlorine (Cl) bi
cat dirt. HCOO- I3 tdc nhan than hach, CH,CH,CI 13 téc
nhan than dién tw, nhém Cl- 1a nhdm xuét.

) H
|
CH,CH,—CI: + /f_\
C - L

——— CH,CH,—O + Qs

Electrophile Nucleophile Leaving group
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27.2. Gi¢i thiéu vé phan rng thé than hach

Bai tap 1: Trong cac phan ng sau, hay xac dinh dau la cap
electron nhuv la base Brgnsted-Lowry hoac la tac nhan than
hach. Hay xac dinh acid, tdc nhan théan dién tir va nhédm xuat, st
dung mi tén dé xac dinh sy di chuyén cta cdp electron.

(a) CH;l + NaOH —— CH;OH + Nal
(b) NaOH + CH_’;CHECHECDEH — CH_’;CHECHECDENH | HjO

Bai tap 2: Trong cac phan &ng sau, hdy xac dinh dau la cap

electron nhuv la base Brgnsted-Lowry hoac la tac nhan than
hach. Hay xac dinh acid, tdc nhan thén dién tir va nhédm xuat, st
dung mi tén dé xac dinh sy di chuyén cta cdp electron.

(@) NHyNa + CH3CH,OH — CH3CH,ONa + NH;
(b) (CH3),CHCH,CH,Br + CH3SNa — (CH3),CHCH,CH,SCH; + NaBr
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27.2. Gi¢i thiéu vé phan rng thé than hach

Phan rng thé than hach theo co’ ché S, 2.

Phwong trinh phan ¢ng:

CH;Cl + OH™ —— CH;0H + Cl
rate = k[OH ][CH,Cl]

Co ché cla phan &*ng bao géom budc xac dinh ty Ié phan t,
trong dd, nhém tac nhan than hach tiép can carbon than dién
tlr va dong thoi nhdm xuat roi khoi phan ti.

N

HO: + CH,—Cl: — CH,—OH + :Cl%
-... ;4 . L . LN ] L ]

19
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27.2. Gi¢i thiéu vé phan rng thé than hach

Phan rng thé than hach theo co’ ché S2
HO:™ + CHy—Cl: — CHy;—OH + :Clf

Phan &ng trén xay ra theo Co ché S\2, vJi
S la su thay thé (substitution), ;

N Ia tdc nhan than hach (nucleophilic);

2 cho thay buwdc xac dinh ty 1€ 1a 2 phan tir.

i H ) %
0 () i S
HO------ Croeee ClI 5
SN £
i H H i g
/7 e . D-

Trang thdi trung gian

Reaction progress 20
://fb.c
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27.2. Gi@i thiéu vé phan rng thé than hach

Phan (rng thé than hach theo co’ ché S,2

lon OH" tan céng vao phia doi dién cta nguyén t& Cl, lién két
C-Cl bat dau bj dirt ra va lién két C-O dan duoc tao thanh, san
pham duwoc tao thanh thdng qua trang thdi trung gian.

Thoéng qua co ché S\2, tdc nhan than hach cho cdp electron

dé hinh thanh lién két cong hda tri.
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27.2. Gi@i thiéu vé phan rng thé than hach

Phan (rng thé than hach theo co ché 5,2

(_";H_;(_".Hj CH.C H, LHECH}
HO™ . C—+1 > Im oG] | — HO —C-omypy + 1

Ny \

CH; H CH; | CH,

Reactants Transition state Products

Khi cho (S)-2-iodobutane thirc hién phan &ng thé than hach
v&i nhém OH-, san pham thu dwoc 1a (R)-butan-2-ol.

Phan &ng xay ra sy nghich chuyén cau hinh, nham dé nghj co
ché ctia 2 phan ttr va trang thai chuyén tiép 5 vi tri.
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27.2. Gi¢i thiéu vé phan rng thé than hach

Phan (rng thé than hach theo co ché S, 1

Phuwong trinh phan &¢ng:

Phan &rng trén xay ra theo Co ché Sy1, vOi
S la su thay thé (substitution), ;

N Ia tdc nhan than hach (nucleophilic);

1 cho thay budc xac dinh ty 1€ 1a 1 phan tdr.
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27.2. Gi¢i thiéu vé phan rng thé than hach

Phan (rng thé than hach theo co ché S, 1

[{_H:;_::l;{_]fif + HED —_— I‘:CH’.;‘,I';{._CFH + HDbBr

Bwd&c 1: Sy hinh thanh carbanion (giai dogn xay ra cham)

H,C CH,

\E{“ g B J" B
H.CM™ [' ( : () - b

H,C H,C CH,

Carbocation

24
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27.2. Gi¢i thiéu vé phan rng thé than hach

Phan (rng thé than hach theo co ché S, 1
[{_H:;_::l;{_]fif + HED —_— (CH}}}LC’H + HDbBr

Bwéc 2: Tac nhan than hach tac kich vao carbanion (giai dogn
xday ra nhanh)

CHy; H.C 9

| ‘ F_.-f_.-- -.Rl—x ".\\ ;f H
| ){_1+ O :El H —— " - C IE:]#
©:Q ; <y

H,C CH, H H,C
Carbocation Nucleophile
(electrophile)

25
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27.2. Gi¢i thiéu vé phan rng thé than hach

Phan (rng thé than hach theo co ché S, 1

(LH@};LB[’ + HED —_— I:I:_H’.I,jl'a{:_f_)H + Hbr

Bwdc 3: Loai bo 1 proton (giai dogn xay ra nhanh)

H,C H H,C
\ § e~ \
- —0 ;(3— H=—= - C—OH+H0"
3= / ./ i / |

H,C H H,C

26
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27.2. Gi¢i thiéu vé phan rng thé than hach

Phan (rng thé than hach theo co ché S, 1
(LH@};LB[’ + HED —_— I:CH’.I,}'a{:_EHi + Hbr

Potential energy

Reaction progress

Gian d6 nang lwong

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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27.2. Gi¢i thiéu vé phan rng thé than hach

Khi nao phan *ng xay ra theo co’ ché Sy1va co’ ché S2?

Xem xét phan &rng bac 2 sau day,

5.2 .
R—Br + CIT —— R—Cl + Br

Theo quan diém nhiét dong lwc hoc, sw thay thé ion Br- bang
Cl la thuan lgi vi ion Br- [a mo6t base yéu hon so véi ion Cl-. Ty

|é phan &ng cho thay sy phu thuéc vao m&rc dé phan nhanh
cua mach carbon a.

CHy
CH,Br = CH,CH,Br = CH,CH,CH,Br = CH,CHBr = CH,CBr
% % 2 Fetiahdia 4 3
!‘CHN1 Cl IF
Relative rate 1200 40 16 l

Too slow to measure
(for Sn2)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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27.2. Gi¢i thiéu vé phan rng thé than hach

Theo co ché S22, tdc nhan than hach tac kich vao tac nhan than
dién t&r nam & trung tam theo phia ddi dién v&i nhém xuét,
thwong dwoc goi la tdn céng mdt saul.

OH
¥ N |
‘ & H,C—
. \ 3™ ‘CH,CH,CH,
( H\( H\( H\ \ : 2 J
.‘ p V4 } II O ' | |
\ H,C \q 7 hpr CH,CHy
+ e C—Br — 3= e —CH ,CH,CH; (R)-3-methylhexan-3-ol
II;(' 2 | i / i
iy | CH;CH, HBr
CH,CH, 32 H,0 \ H,C,

e OH
Planar achiral

(8)-3-methylhexan-3-ol
Cac nguyén ttr ¢ kich thwdc cong kénh lién két véi carbon lam
cho tac nhan than hach tro nén khé khan hon khi tac kich @ mat
sau (hay con dwoc goi la sw can tré lap thé).

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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27.2. Gi@i thiéu vé phan rng thé than hach

Sy tac kich @ mat sau cta phan t&r CH3Br xay ra
nhanh nhat do it bi chuwédng ngai lap thé.

Tuy nhién, & mat sau cia phan t&r (CH3)3Br gan nhw
hoan toan bj khda boi sw tac kich cua tadc nhan than
hach, va do dé, phan t&r nay khéong xay ra phan ng
theo co ché Sy 2. Phan ng thé than hach xay ra theo

co ché Sy1.
R—Br + H,O —— R—OH + HBr

Sn1 reactivity:  CH3Br < CH3CH,Br < (CH3),CHBr < (CHj3)3CBr
a carbon: methyl primary secondary tertiary

Do phan &ng lién quan dén s 6n dinh carbocation

Relative stability: CH3" < CH3CH," < (CHj3),CH™ < (CHj3)3C"

Least stable Most stable
30
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27.2. Gi¢i thiéu vé phan rng thé than hach

Vi du 27-3: Cac phan (*ng sau xay ra theo co ché Sy1 hay S 2?
Duw dodn san pham?

(a) CN + (HH*:,CHECHEEI —

(¢) CH;0H + (CHj3)3CCl (in methanol) —

Bai tap 1: Trinh bay co ché clia cac phan &ng sau:
(a) CHCC + CH;Br —
(b) CI” + CH;CH,CN —>
(c) CH3;NH, + (CH;3);CCl —

31
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27.2. Gi¢i thiéu vé phan rng thé than hach

Vi du 27-3: Cac phan &ng sau xay ra theo co’ ché Sy1 hay S\2?
Du dodn san pham?

a) Co chésS,2
lon CN- la tac nhan than hach, chloropropane la tac nhan than
dién tw’va ion Cl- la nhdm xuat. lon CN- ¢ tinh base manh hon

ion Cl-, hang s6 can bang Ion.

San pham thu dwoc la CH3CH2CH2CN
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27.2. Gi@i thiéu vé phan rng thé than hach

Vi du 27-3: Cac phan &ng sau xay ra theo co’ ché Sy1 hay S\2?
Du dodn san pham?

b) Phan (rng khong xay ra.

lon Br- la tdc nhan than hach, ethanol la tadc nhan than dién tv’
va ion OH- cd thé’la nhédm xuat. lon OH- ¢ tinh base manh
hon ion Br-, hang sé can bang rat nho!
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27.2. Gi@i thiéu vé phan rng thé than hach

Vi du 27-3: Cac phan &ng sau xay ra theo co’ ché Sy1 hay S\2?
Du dodn san pham?

c) Co ché S, 1

Phan tu CH3O0H la tac nhan than hach, t-butyl chloride la tac
nhan than dién tu va ion Cl- [a nhédm xuat. Tinh base cia CH30OH
va Cl- ¢4 lién hé véi nhau. Néu tinh base cia CH30H va Cl- gidng
nhau (ca 2 cung |a base rat yéu), can bang duoc thiét 1ap. Néu su
dung lvong du methanol (methanol dong vai tro nhw 1 dung
moi) thay d6i cAn bang dé tao ra san pham.

San pham thu duogc: (CH3)3COCH3
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27.2. Gi@i thiéu vé phan rng thé than hach

Bai tap 1: Trinh bay co’ ché clia cdc phan ng sau:
(a) CH;CC + CH3Br —
(b) CI” + CH;CH,CN —
(c) CH3NH, + (CH3);CCl —

35
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27.2. Gi@i thiéu vé phan rng thé than hach

Sw anh hwong cia dung méi trong phan rng thé Sy1va S,2

- Dung mdi hiru proton (protic solvent): trong phan t&r ¢é
nguyén tlr hydrogen lién két v&i nguyén tlr cé dién tich am,
nhw oxygen hay nitrogen. Nwdc, methanol, ethanol, acetic
acid va methanamine la nhirng dung moi protic phan cuwc.

- Dung mdi phi proton (aprotic solvent): trong phan tw
khéng c6 nguyén tir hydrogen lién két véi nguyén tir ¢ do
am dién cao nhw O va N. Dung moi aprotic ¢é thé phén cuc
hoac khéng phan cuc, phu thudc vao phan t&r dé la phan
cwc hay khong phan cuwee.

Vi du: hexamethylphosphoric  triamide  (HMPT),
[(CH3)2N]3P=0. Dung moéi phi proton khéng phan cuc:
hexane va benzene.
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27.2. Gi¢i thiéu vé phan rng thé than hach

Nhing loai dung méi anh hwéng dén phan rng thé Sy1

- Qua trinh x3ac dinh ty Ié trong phan &ng Sy1 la sw hinh thanh
cla mot carbocation. Néu dung moéi khong on dinh cac ion
hinh thanh, phan *ng theo co’ ché S 1 khong xay ra.

- Dung méi hiru proton phdn cyc (nwéc hay methanol), phan
(rng S\ 1 Xay ra, b&i vi phan tr hinh thanh carbocation.

- Phan t&r cta dung méi hlru proton phdn cyc hinh thanh
carbocation thong qua sw dung chung cap electron ty do tw
nguyén t&r O hodc N. Hinh thanh anion théng qua lién két
hydrogen.

- Dung méi phi proton ¢ thé hinh thanh cation thong qua sw
dung chung cap electron ty do. Tuy nhién, né khéng thé hinh
thanh anion bé&i vi thi€u nguyén tlr hydrogen dé tao lién két
hydrogen v&i anion.
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27.2. Gi@i thiéu vé phan rng thé than hach

Nhirng loai dung mdi anh hwéng dén phan rng thé S,2

- Dung méi phi proton phdn cwc cho phan &ng thé S,2 tot
nhat (tdc nhan than hach tac kich vao tdc nhan than dién
ter).

- Kha ndng phan &rng clia tdc nhan than hach giam dang ké
khi cadc phan t&r trong dung méi twong tdc manh v&i tac
nhan than hach (théng qua sy hinh thanh lién két
hydrogen). Nang lwgng can thiét dé loai bd I&p ngoai cla
cac phan t&r dung mdi xung quanh tdc nhan than hach va
khé khan hon cho céc tdc nhan than hach dé giai phdng céac
phan t&r dung moi trong I&p dung modi ngoai cua no.


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

27.2. Gi@i thiéu vé phan rng thé than hach

Nhirng loai dung mdi anh hwéng dén phan rng thé S,2

\.m
o é -
\v A '™
& '
é \,
o * -G ™
P | ]
\ ' =

900 pm 1300 pm
(a) (b)

Sy sovate héa ion F- bang nuwdc (a)
va DMSO (b)

ongThanCong.com

boi véi quad trinh gid
thuyét chuyén ion
fluoride tw nwdc sang
DMSO

F-(aq) 2 F-(DMSO)

A,G°=+73 ki/mol
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27.2. Gi¢i thiéu vé phan rng thé than hach

Cac yéu t6 anh hwdng dén tac nhan than hach

1. TAc nhan than hach mang dién tich am sé phan &ng nhanh
hon tac nhan than hach khéng mang dién tich. Mot nguyén
tlr mang dién tich am sé tac kich vao trung tam than dién
tr manh hon so v&i nguyén tir khong mang dién tich hoac
mang mdt phan dién tich am (&).

Vi du: HO- 1a tac nhan than hach manh hon so v&i nuwdc (H20),
CH3O0- la tac nhan than hach manh hon so vé&i CH3OH.
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27.2. Gi¢i thiéu vé phan rng thé than hach

Cac yéu td anh hwdng dén tac nhan than hach

2. Phan t&r hodc ion clia nguyén tir than hach trong cing mét hang trong
bang hé thong tuan hoan, dién tich am cta nguyén tl&r than hach la yéu
td quan trong bdi vi nd anh hwdng dén cach tao thanh lién két gitra cac
cap electron véi nguyén tir clia tdc nhan than dién tur.

Increasing electronegativity of
the nucleophilic atom

H,C™ > H,N > HO > F

L

Increasing nucleophilicity
lon H3C than hach tét hon so v&i ion F- bdi vi F mang dién tich am hon
so v&i C, do dd cap electron tw do trén F- khé tao lién két hon so véi cap
electron ty do trén H3C. Ngoai ra, con ¢6 cac yéu té anh hwdng khac
nhw dién t&r bat dinh x& hodc ¢6 sw hién dién cta cdc nhém rat hodc day
dién tir. Sap x€p giam dan tinh than hach (tir manh dén yéu):

H,.N™ = CH,0” = HO™ = HCOO

Increasing nucleophilicity
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27.2. Gi@i thiéu vé phan rng thé than hach

Cac yéu td anh hwdng dén tac nhan than hach

3. Tac nhan than hach mang dién tich &m c6 thé dé dang phan
trng voi cac dung moi phi proton phan cwc hon so vdi cac dung
modi hiru proton phan cwc. Kha nang tham gia phan &ng cla
mot s6 tdc nhan than hach c¢6 thé thay d6i (dao ngwoc) bang
cach thay do6i dung moi:

Protic solvent: I = Br = Cl = F

Aprotic solvent: Fo = 1 = Br = |
-

Increasing nucleophilicity
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27.2. Gi@i thiéu vé phan rng thé than hach

Cac yéu to anh hwéng dén tac nhan than hach

4. So sanh tinh than hach cdia nguyén tir than hach tir cing mét
nhém, tinh than hach tang khi kich thuwdc cda tdc nhan than
hach tang.

Small, less polarizable
nucleophile - -

Larger activation
energy; slower reaction

Paotential
enerey

B et — | @ @

~ Little bonding : :
= Reaction progress

H H

H ;
Ho k \ s
o \E BI . o G Br

: ' - = :, 4 Smaller activation
/ 2 ' energy; faster reaction
/ H B H h b
™M More bonding

Reaction progress

Potential
Eneray

Large, highly
polanzable nucleophile Transition state

(@) () 43
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27.2. Gi¢i thiéu vé phan rng thé than hach

Cac yéu td anh hwdng dén tac nhan than hach
5. Tac nhan than hach cang cong kénh thi kha nang tan céng
vao nhan than dién tir cang khd khan.

(;"—l'%'r: > H,C—O——CH, + :Br: Fast

1,C H.C
e C— 08+ ( ——Bri —  .C—O—CH,; + :Br: Slow
H_;( \ / b % HW / Hﬂ(_ / ve
”1(. H:(

‘Q 9

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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27.2. Gi¢i thiéu vé phan rng thé than hach

Cac yéu td anh hwdng dén tac nhan than hach

Kha nang phan &ng cua cac haloalkane

CH, H H H
H,C —C—X H,C —C—X II—T—}{ H—C—X
CH, CH, CH, H
Electrophile 3° 2° 1° Methyl
Stability of Forms a relatively stable Form relatively unstable carbocations
Carbocation carbocation
Sy Reactivity increasing Sy1 reactivity No Sl
M € NN
Sn2 Reactivity No 5y2 increasing Sy2 reactivity .
a Carbon Sterically hindered Not sterically hindered
olven se a polar protic solvent to Ise a polar aprotic solvent to promote
Solvent U polar prot Ivent t U polar aprot lvent to p t
promote the Sy1 reaction the Sy;2 reaction

45
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27.2. Gi@i thiéu vé phan rng thé than hach

Vi du 27-4. Dy doan phan &rng sau xay ra theo co ché Sy1 hay S,2?

Br

| CH,OH
F CH;0H ———

( R)-2-bromo-4-methylpentane
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27.2. Gi¢i thiéu vé phan rng thé than hach

Vi du 27-4. Dy doan phan &rng sau xay ra theo co ché Sy1 hay S,2?

Step 1: Formation of a carbocation

H :Br: CH, H CH,
A | 5 .
C CH — C CH + B
P AN A
H,C CH, CH. H,C CH, CH,
Step 2: Nucleophilic attack by CH,OH .
H
S H,C H %, CH,CH(CH,),
— ' o Ca &~ = e
Ho g CH,0H x()/l// H{ - Cs
"""" ‘C—CH,CH(CH,), —~— or |
H,C - ~— T i 0
' - 7/ cHcHCHY He ' H 2 2
HyC 2 San pham thu
Step 3: Loss of proton to solvent (ignoring stereochemistry) dquC |a h on h dp
T T dong phan (R)/(S)-
H,C —C —— CH,CH(CH,), ~ CH, c— ml-ffll\[_iffl [(CH,), 2—methoxy-4-
(R)or(S)
0= y .;|;.= H methylpentane
g TN CH,0H P .|
* Ho H,C H,C—Q—H
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27.2. Gi¢i thiéu vé phan rng thé than hach

Bai tap 1. Dy dodn phan (ng sau xay ra theo co’ ché Sy1 hay Sy2?
Viét co ché clia phan &ng?

Br

dcetone
M\ + CH,SNa ———

(R)-2-bromo-4-methylpentane

Bai tap 2. Dv dodn phan &rng sau xay ra theo co ché Sy1 hay S\2?

Br OH

CH,CH,CHCH,CH; + H,0

— CH,CH,CHCH,CH,
80 °C T o
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27.3. Gi¢i thiéu vé phan rng tach loai

Phwong trinh phan &ng;:

Phan &ng tach loai clia haloalkane cé thé xay ra theo nhiéu co

ché khac nhau.
- Néu budc xac dinh ty 1€ [a mot phan t&r, phan &ng tach loai

theo co ché En.
- Néu budc xac dinh ty 1€ Ia hai phan tir, phan &ng tach loai

theo co’ ché E2.


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

27.3. Gi&i thiéu vé phan ng tach loai

Phan ng tach loai theo co’ ché Et

Phwong trinh phan &ng;:
H,C OCH,

\ . l
\ CH,OH .

C Br + CH.OH ———— . i + HBr

H,C / - S\l HCY N\

H,C H,C  CH,

2-bromo-2-methylpropane 2-methoxy-2-methylpropane

(B1%)
Ngoai san pham chinh la 2-methoxy-2-methylpropane (81%) xay
ra theo co ch& Sy1, thi con cé san pham phu 2-methylprop-1-ene
(19%) xay ra theo co ché Ex.

H,C H,C H

\‘x__ CH;0OH \ /
g L H- I - {_ —_— {_1 Ll H H]'
H,C / /
H,C H,C H
2-bromo-2-methylpropane 2-methylprop-1-ene
(19%)

50
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27.3. Gi&i thiéu vé phan ng tach loai

Phan ng tach loai theo co’ ché Et

Phwong trinh phan &ng;:

H‘u._ CH,0OH \ /
e C—Br ———— /IL':L\ + Hbi
H.C H,C H
2-bromo-2-methylpropane 2-methylprop-1-ene
(19%)

Pong hoc clia phan *ng cho thay ty Ié phan &ng phu thubc vao
nong d6 cla cua haloalkane

rate = k[ (CH5);CBr

51
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27.3. Gi&i thiéu vé phan ng tach loai

Phan ng tach loai theo co’ ché Et

Phan tng trai qua 2 buéc:
Bwdc 1: Si tao thanh carbocation (giai dogn xay ra cham).

H,,C

\

)
C- Brs

H.C™
4
H.C

i |

e e
> [IJCI’;C—CH} + iBr:
H,C

Bwdc 2: Loai bo proton khoi carbocation (giai dogn xay ra nhanh)

H P _\\ H,C H H
H.C ... ~ rf-j/ ; :' \ . / . ‘ /
- C CH, + CH,OH —— C=—=C + H,C—O
HC? /\ \
H,C H H

52
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27.3. Gi&i thiéu vé phan ng tach loai

Phan ng tach loai theo co’ ché Et

H.C
H.C, "3
L ;
C-==Br
/ CH,
£ "'.f-f- 4
:H-:':-1 ”_—-:”
H,C o === f.a"
Transition - Y H H
- uc” N

stafe — =
i/ - :
/ \ ra H
I ! - -
| \‘k \ Fransition
|I _.l"ll
/ \

;:j: state
_‘ I
E III H 1{ .-"-'-.l\.-.\, ! I‘-I".
E . C—CH, \
;__j I|I ||;';'f H‘
- I I“
& [ N xh*
.," T ':‘”a(}” \
. III "llll‘
H,C, vy \
HAC "‘-
P B )
A
!
H.C
 HCm e
H,( ~ H -

Gian do6 nang lwvong phan &ng theo co ché E1 gilra
(CH3)3Br va methanol
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27.3. Gi&i thiéu vé phan ng tach loai

Phan ng tach loai theo co’ ché E2

Phwong trinh phan &ng;:

H,C H.C H
\ CH,CH,OH \ /
e C——Br + CH,CH,0 Na” — = C—C + CH,CH,OH + NaBr
”af-""/ - 25°C / \ 3=
H,C H,C H
07

Pong hoc cta phan ng, ty [é phan &ng tach loai phu thudc
vao néng do cua chat nén va base.

rate = k[(CHj3)3CBr][CH3;CH>O ]

54
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27.3. Gi&i thiéu vé phan ng tach loai

Phan ng tach loai theo co’ ché E2

Co ché E2 bao gobm mot budc duy nhat tién hanh théng qua
mot trang thai chuyén doi duy nhat cé ba sy thay doi dang
xay ra dong thoi:

(1) Loai bo 1 proton khoi carbon .

(2) Sw tach clia nhém xuat.

(3) Hinh thanh lién két 7t gitta nguyén ttr carbon o va B.

5 :
CH,CH,O---H CHy
N 2 \ £ _CH,
Transition state - c===c
E:; Hl,_ \\\\\ \\\
5 H/ Br _
= Hj‘(l 8 0
2 | HyCul>
5 - h/f.”—Br
=
HC HiC, c—c ﬁH CH;CH,0H
"+ CH,CH,0 ’ C,, = .\H + CH3CH,

Reaction progress
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27.3. Gi&i thiéu vé phan ng tach loai

Dw doan co ché hinh thanh san pham chinh cia phan ng
tach loai

]1 :,rBI'
N H H
~— H, —« C
- 4 Jfﬁr‘::-. jh"{f l:'__l:\-\-\"'\_\_\-\\ \ / se
CH,0: ; C.-; CH,CH; —— C—=C + CH,OH + :T}_r:
A /N
H H CH,CH,
but-1-ene (18%) (27.4a)
. Br
2 ) H CH;  H.C CH,
. ,/E\K:'_f,/f(-'“_i \ / \ /
CH,0: - ”.HC:; "‘ C EEE— C—=C or C—=C
g o H,C H H H
( E)-but-2-ene (Z)-but-2-ene
trans 1somer (67%) cis 1somer (15%)

+ HOCH, + :iBr:

(27.4b) °
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27.3. Gi&i thiéu vé phan ng tach loai

Dw doan co ché hinh thanh san pham chinh cia phan ng

tach loai

Sap x&p sw tang dan tinh 6n dinh cta alkene:

H H H R H R
N/ N / N /
('_1.][3 C[I: < RCH CI[2 < C=—=C < C=—=C < C=—=C
/\ /N / N\
R R R H R R
CLs rrans

Increasing stability of alkenes
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27.3. Gi&i thiéu vé phan ng tach loai

Vi du minh hoa:

:T\"HE H,C /CII* fTH;“TH:\
CH,CH,OH \ i
CH,CH,CCH; + CH;CH,O Na™ ';“_:{', > C==C or C=—=CH, + NaBr
/ \ / + CH,CH,OH
Br H CH, H,C : 2
2-bromo-2-methylbutane 10% 30%
’ 2-methylbut-2-ene 2-methylbut-1-ene
(‘TH; H,C /CH_* {3HJ{7H:\
(CH,),COH \ : .
CH,CH,CCH, + (CH;),CO"K* 2 - /C:C\ or C==CH, + NaBr
+ CH,CH,OH
B‘I_ H CH, H,C CH,CH,0
2-bromo-2-methylbutane 27% T3%
2-methylbut-2-ene 2-methylbut-1-ene

58
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27.3. Gi&i thiéu vé phan ng tach loai

Phan (ng thé va phan &ng tach loai

Primary
haloalkane

Yes [s :B a sterically No
hindered strong base”

Elimination Substitution
by E2
Yes _ No
[s :B a strong
. nucleophile?
Ramd CIEOPALE Slow
ENE SHE

59
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27.3. Gi&i thiéu vé phan ng tach loai

Phan (ng thé va phan &ng tach loai

Secondary
haloalkane
Yes Is :B a strong base? INO
Elimination "
by E2 Substitution
(internal C=—=C) Yes No
Is :B a good
leophile? .
5 2 HNUCICOPHITIC Pﬂlﬂ-ﬁ-lhl}l’
N EHI (some E1)

60
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27.3. Gi&i thiéu vé phan ng tach loai

Phan (ng thé va phan &ng tach loai

Tertiary |

haloalkane |

[s :B a strong base? No

Elimination Possibly Sy1
Yes No Yes No
[s the solvent [s the solvent
o polar? n polar and protic?
k "EIEI.\"
E2 N !

(some E1) (some E1) slow
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27.3. Gi&i thiéu vé phan ng tach loai

Vi du 27-5: Dy doan cac phan *ng sau xay ra theo co ché SN2,
E2, SN1, E1

(@) (CH,),COH

CH;CH,CH,CH,Br + (CH3);CO™ Na® — >
(b) Br O

acetone

CH,CHCH, + CH,C—O Na’ icetone

(c) Br
H,0
CH,CH,CHCH,CH, - -

30°C
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27.3. Gi¢i thiéu vé phan rng tach loai

Vi du 27-5: Dy doan cac phan *ng sau xay ra theo co ché SN2,
E2, SN1, E1

a) Phan irng tach loai E2

H CH,CH, H
‘ 5 II_.f-.}i“i . (CH,).COH
CH;CH, —,C—— CH, — B 10— C(CH,), — > C==C  +(CH3);COH
- - ‘ ) (r = - // X [ =
He H H
Electrophile Strong base E2
(primary) (bulky, sterically hindered) (major)
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27.3. Gi¢i thiéu vé phan rng tach loai

Vi du 27-5: Dy doan cac phan *ng sau xay ra theo co ché SN2,
E2, SN1, E1

b) Phan trng thé SN2

_j:F?‘.r': :f‘;“.l: ‘
0 0
e acetone ~ .
CH,CHCH, + /30— CCH, ———— ” 4 Brt
CH,
Electrophile Weak base Sy2 product

(secondary) (good nucleophile) (major)
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27.3. Gi¢i thiéu vé phan rng tach loai

Vi du 27-5: Dy doan cac phan *ng sau xay ra theo co ché SN2,
E2, SN1, E1

b) Phan irng thé SN1 hoac phan rng tach loai E1

Br OH

| H,0 |
CH,CH,CHCH,CH; + H,0 — CH,CH,CHCH,CH; or CH,CH==CHCH,CH; + HBr

Electrophile Weak base Syl El
(secondary) (weak nucleophile) (major) (minor)
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iéu vé phan ng tach loai

Bai tap 1: Dy doan san pham chinh va trinh bay co’ ché cia phan
(rng sau:

wcetone

CH,CH,CH,Br + CH35 Na* ———

Bai tip 2: Du dodn san pham thé va tach loai ¢4 thé cé? Trinh

bay co ché va san pham chinh cta phan &ng sau:

(5)C- CHCHO-Ng ¢ (CH,CHOH
W My + (CH4),C v — >
C[I_.;_C‘[I:// \ |
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27.4. Phan (rng cua alcohol

Mt s6 phan (rng trén alcohol

Type of Reaction Equation

Deprotonation ROH + Na — RO Na™ + 5 H,

Oxidation® ROH — > aldehyde, ketone or carboxylic acid
Esterification ROH + R'COOH —— R'COOR + H,0
Substitution ROHP + R'X —— ROR’ + HX

ROH® + HX — RX + H,O

Elimination ROH + alkenes

67
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27.4. Phan (rng cua alcohol

Phan (rng thé va tach loai

Nhém OH ctia alcohol ¢é thé bj thay thé béi 1 halogen hoéc bi
tach dwdi dang phan tir H20

CHyCH-CH->OH + Nal —— CH:CH-CH-I + NaOH (does not occur)
CH3CHCHLOH + HI —- CH;CH,CHsI + H,O  (occurs slowly)

68
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27.4. Phan (rng cua alcohol

Phan (rng thé va tach loai

Phan &rng ctia ethanol va Hl theo co ché S,2

H
e Sy
CH.CH,—OH + H H =< CH.CH,— O —H + H,0 Protonation
-2 o H k Y < (fast, reversible)
H H
_ S | ;_*"m| . Sp2 Nucleophilic
'.I.' CH; r,[_' {_} H CH;CH, [ + H,0 substitution (Sy2)
H
Strong ¢ carbon is 1°
nucleophile
69
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27.4. Phan (rng cua alcohol

Phan (rng thé va tach loai

Phan &ng tach nwéc tir alcohol dwoc goi la phan wng hydrate
hdéa

T

7 N\

H OH
Alcohol Alkene
H CHy; H H CH,4 H,C H
o H,S0, N/ N/
CH, C C C H A - /{_.‘:C\ or /f.‘:C\ + H,0
E‘l {‘}H H CHy CH;  CH;CH, .
2-methylbutan-2-ol 2-methylbut-2-ene 2-methylbut-1-ene

(major product) (minor product) 70
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27.4. Phan (rng cua alcohol

Phan rng thé va tach loai
Bwdc 1: Proton hoda alcohol

CH, CH,
‘ e
H,C—CH—C—CH, + { _Opu, <=—= HC—CH—C—CH, + H,0
3 2 P \.'” 3 2 2
‘ H H
H :OH H 7 H  :OH, H

Bwéc 2: Tach loai theo co ché E1

CH, CH,
HyC —CH—C~——CH, —— CH;——CH——C——CH, + H,0
3 2 : ") 2 2
el - | S
H  “:OH, H H H, —
T - - — -.-._____.f'
H,C CH, H,C H
_— + /C:C\ or /CZC\ + H;0
H CH, CH,CH, H
Major elimination product Minor elimination product
(more highly substituted alkene) 71
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27.4. Phan (rng cua alcohol

Vi du 27-6: Du dodn san pham clia phan &ng sau:

| , H,0
(a) propan-1-ol + sodium hydroxide ——

ethanol

(b) (R)-2-bromo-3-methylbutane + ethanol >

72
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27.4. Phan (rng cua alcohol

Vi du 27-6: Du dodn san pham clia phan &ng sau:

b) CH3CH20H la mdt base yéu va cling la mdt tdc nhan
than hach yéu. Phan &ng xay ra trong dung moi hiru
proton phan cuc. Phan &ng cé theé xay ra theo co ché SN1
va E1 théng qua trang thai carbocation

1 _,,:/Ei'r: T
//:C . - /'/-:\\ + :Bre
H.C CH(CH,), H,C CH(CH,),

(R)-2-bromo-3-methylbutane


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

27.4. Phan (rng cua alcohol

Vi du 27-6: Du dodn san pham clia phan &ng sau:

Phan &rng thé SN1

H

i -
_~C——CH(CH;); —— CH3CH,—O——C—— CH(CH,),
H,C ]

/___ I ]"ll'l;'-"-x-.\
CH,CH,OH -

H CH,

(R) and (8)

f
CH,CH,0H + CH3CH,—— O ——C——CH(CH;), —— CH;CH,—0——C——CH(CHy), + CH,CH,0H,
. _44.| . = L 3 a5 L . = e ‘ i Ls G =3 s

C

H

(R) and (%)
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27.4. Phan (rng cua alcohol

Vi du 27-6: Du dodn san pham clia phan &ng sau:

Phan (ng tach loai E1

H H H
- C - i
AN .s L o . :
H,C ‘ { C(CH;), + CH;CH,0OH —— H,C Z R(_‘H({T_‘Hﬂ, (_‘H,/ff RC—L‘_Hﬁ + CH,CH,OH,
/ \M AT ] . : Zaw Fa
7 / |
H H S/ CH,
) A s |
~ S~ — 3-methylbut-1-ene 2-methylbut-2-ene
T (minor elimination product) (major elimination product)
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27.4. Phan (rng cua alcohol

Bai tap 1: Dy doan san pham cta phan &ng sau:

) _ Na,Cr,0- ”‘h
(a) (R)-butan-2-ol =

{b} ] CONg. H..E-;'Z'.'J'_1
ywopan-1-0 - »
prope 3

Bai tap 2: Du dodn san pham clia phan rng sau:

(a) 3-methylbutan-1-ol + hydrogen iodide —

(b) 2-methylpropan-2-ol + sodium —

76
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27.4. Phan (rng cong cua alkene

Phan &ng hydrogen héa

Vi du:
Xuc tac Lindlar:

) ] It ] . ]
H,C—C=C—CHj; + 2 H, —— CH;CH,CH,CHj, )
chi thu dwoc

H,C cu, san pham [a
. - ) Lindlar’s \ / déng Phén cis
H.C C==C—CH, + H, - C=—¢C > A

- P catalyst / \ (2). Ca 2 nguyén
o "t H tan cbng

cis (£) 1somer only . ,

cung phia.

H,C H  Xuc tdc Na/NH3:

Na in NH;(l)

H,C C=—=(C CH, + H, - — chi thu dLI’Q’C

san pham I3
doéng phan
trans (E). .,
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H CH,
trans (£) 1somer only
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27.5. Phan (rng cdng cuia alkene

Phan ng cong HX

Alkene  Hydrogen halide Haloalkane

Khi H-X dwoc cong vao lién két doi clia alkene, nguyén t&r H
cOng vao nguyén tir C cé s6 nhém alkyl thap nhat.
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27.5. Phan *ng cOng cua alkene

Phan ng cong HX

Co ché clia phan &ng cong HBr vao 2-methylprop-1-ene

@ H,c i CH, H
\_ i II'I~ I;.*'_'Jl; .'ﬁ | bt I ] H ;(_1 i, T ‘ -
C—C + H—Bri —— H.C—C—C or C C—H + :Br:
;‘ LR - L
/ \\\ | Ny Hgf_‘/ ‘
H,C ~ H - 5 : H
1 carbocation 3° carbocation
(less stable) (more stable)
(bh) o
/7 H AN Br H
H :,'(_1 ([T I ‘ e | ‘ .
' / C C H + :Bri — H,C C C H Major product
H,C | |
H CH, H

3° carbocation

79
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27.5. Phan (rng cdng cuia alkene

Phan &*ng cdng nwéc: phan &wng hydrate hoa

\ / H,S0,/H,0

C=—=C + H—0H = H C C OH

Alkene Water Alcohol

80
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27.5. Phan (rng cdng cuia alkene

Phan &*ng cdng nwéc: phan &wng hydrate hoa

Co ché clia phan &ng cong nuwdc vao 2-methylprop-1-ene

(a) H,C H i
/ > | e \
C==C C O ——  +C—CH; + HO
/ \ H H /
H_—;(: " _‘-...-H ______.--" H;{_
ih) H
(J—H
H .1(_ o "'-..-{ }-.'
“C—cH, -~ —— H,C—C—CH
) H H
H,(
CH,
) H
)
O—H4— OH

'.I‘.JI‘
HC—C—CH, .~ ~ —— H,C—C—CH, + H,0
H H | |

CH, CH, -
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27.5. Phan (rng cdng cuia alkene

Phan &ng cdng halogen: phan vng halogen héa

N/

C=—=C FoX X > C C (X = Cl or Br)

X

Alkene H:Llﬂ;:r.:n Vicinal dihalide

82
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27.5. Phan (rng cdng cuia alkene

Phan &ng cdng halogen: phan vng halogen héa

Co ché clia phan &ng cong Cl2 vao 2-methylbut-2-ene

(a) H,C H H,C H
N4 N/ .
c=—cC — Sc—c, + :Cl:
/(N e\ /  CH,
H,C CH, Cl.
. 4 T i
2Cl——CIs

Chloronium ion

(b) T e
H.C / :CI: H.C cl
N\ v/ ' F H
C—C. — c—cC
H..;l(_‘ A \ /H ey {. H q f [ _':I:' e ‘( \\
Cle -l CH,
-

Vicinal dihahide 23
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27.6. Phan (rng thé than dién tr cia hgp chat hwong phwong

A
Addition does Y
not occur.
+ X Y >< ] |
W
Benzene Hypothetical addition
(aromatic) product (not aromatic)

Benzene hay cac hop chat huvong phwong ¢é vong 6 va hé
noi do6i ti€p cach khéng xay ra phan &ng céng nhu cac hop
chat alkene khac.

84
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27.6. Phan (rng thé than dién tr cia hgp chat hwong phwong

Benzene hay cac hgp chat hvong phuwong thyc hién phan
(rng thé than dién t.

P H “ E
E + E—Y — | j/ + H—Y
2 5t & ,,,x

MOt nguyén tir hydrogen trén vong benzene bj thay thé bang
mo&t nhdm than dién tlr E.
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27.6. Phan (rng thé than dién tr cia hgp chat hwong phwong

Phan &ng xay ra theo co ché vdi 2 budec.

- Bwé@c 1: TAc nhan than dién tlr nhan cap electron tir hé
théng m cla vong benzene dé tao thanh cabocation,
C6H6E+, dwoc goi la ion arenium.

- s
| | P E J “-,[, - | K<
Bwdc 2: lon arenium loai 1 proton.

NE YT — - HY
@ |
f,-f'.‘-'f

R

'H

E + Y
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27.6. Phan (rng thé than dién tr cia hgp chat hwong phwong

Hé cOng hudng clia vong benzene

H H H

O — O O

87
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27.6. Phan (rng thé than dién tr cia hgp chat hwong phwong

Phan &rng nitro héa (thay thé -H bang -NO2)
Phan tng gitta HNO3 va H2SO4 tao thanh ion nitronium

HNO; + 2 H,SO, — O=N"=0 + H;0" + 2 HSO,

Co ché phan &rng qua 2 budc:
- Bwédc 1: Nguyén t&r Nitrogen cua ion nitronium nhan doéi dién
tlr tir hé thong ©t clia vong benzene. Hinh thanh lién két C-N.

&
-
-.- ----f
L
L

Ol
. 0s
P__
| T\,

O
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27.6. Phan (rng thé than dién tr cia hgp chat hwong phwong

Phan &rng nitro héa (thay thé -H bang -NO2)

- Bw@c 2: lon arenium bi deproton hda bé&i ion HSO4-, tao
thanh san pham nitrobenzene.

— i o
~ v~ _H \ | W NO, |
[ T oyt —— | r Ho—g—or
L - | -
<0 0
MNitrobenzene
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27.6. Phan (rng thé than dién tr cia hgp chat hwong phwong

Phan rng halogen héa

Phan rng xay ra khi cd s hién dién clia xuc tac

Cl
AICI, f’\ *"‘
- Cl, ——— - HCl
| “‘xj
Br
@ FeBr, O/
- Br, —— - HBr

90
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27.6. Phan (rng thé than dién tr cia hgp chat hwong phwong

Phan rng halogen héa

Co’ ché hinh thanh phan &ng:
Cl2 va AICI3 phan &ng v&i nhau tao thanh ion CI*AlCI4

:Cl: :Cl:

Y] - —— ‘ T Y . TXTE a w1

(O — i *Al—Cl: ——— (O — A — 0 ——— (0 + Al
«Cls Cla

Phan &ng Chlo héa

H H
W 4
AN (¢l AICL, —— Cl + AICI,
\;}’-’{) A
:Cls

~H, | Cl
| 1 =1 — Al —(lt ——— F HCL + AICI,
w |

¢ 91
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27.6. Phan (rng thé than dién tr cia hgp chat hwong phwong

DPJ chon loc cua phan &ng thé (phan tng tryc tiép tai vi
tri ortho, meta va para)

Phan &ng thé clia mét nguyén t&r hay mdt nhém thé cua
nguyén tlr H trén vong benzene cd thé xay ra & nhiéu vj tri
khac nhau.

X X X b p 4 X
. 1 I ',.r"::
N L
1 i
&, "] 5, " &, “I F

W b
40% ortho (£) 40% meta (£) 205 para [;1}

92
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27.6. Phan (rng thé than dién tr cia hgp chat hwong phwong

DPJ chon loc cua phan &ng thé (phan tng tryc tiép tai vi
tri ortho, meta va para)

Vi du cu thé:

I L

{*JWF]

(30%) (7 E]"'rﬁ

93
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27.6. Phan (rng thé than dién tr cia hgp chat hwong phwong

DPJ chon loc cua phan &ng thé (phan tng tryc tiép tai vi
tri ortho, meta va para)

San pham cua phan rng thé tai vi tri ortho, meta hay para
phu thudc vao s ton tai cia nhém thé 1am thay déi sy phan
b6 dién tlr trén vong benzene.
- Thi tw sap x&p cdc nhdm thé tao ra san pham tai vi tri ortho
va para:

NH,, —OR, —OH, —OCOR, —R, —X (X = halogen)

(from strongest to weakest)
- Th& ty sap x€p cdc nhdm thé tao ra san pham tai vi tri meta:

NO,, —CN, —S0O3H, —CHO, —COR, —COOH, —COOR

(from strongest to weakest)
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27.6. Phan (rng thé than dién tr cia hgp chat hwong phwong

DPJ chon loc cua phan &ng thé (phan tng tryc tiép tai vi
tri ortho, meta va para)

mononitro hda sau, trinh bay co ché ciia phan

Vi du 27-7: Dy dodn san pham cta phan ng OH
NO,
rng

Bai tdp 1: Dy dodn san pham ctia phan &ng mononitro hda
cta benzaldehyde, trinh bay co’ ché clia phan &ng

Bai tip 2: D dodn san pham cta phan *rng mononitro héa
1,3-dichlorobenzene, trinh bay co’ ché cta phan &ng
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27.7. Phan (rng cua alkane

Phan ng oxi héa

g 1™

CgHyg(1) + “?j Os(g) — 8 COs(g) + 9 H,O(1) AH® = —5.48 x 10° k] mol "

Phan &ng halogen héa

Ce . . heat o1
Initiation: Cl:Cl . e (]
|1gh1
Propagation: H,CiH + Cls —— H.C+ + HICI
|.C* + ClsC] = H.(C:(Cl + (Cl-
lfermination. (s + (] = (|:(]]
H . (e —— [
= + H,(+ = H.C.CH,

96
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27.7. Phan (rng cua alkane

Phan &ng halogen héa
Sap x&p tang dan cua cac halogen phan rng v&i alkane

I, <= Br, < Cl, << F,

=

Increasing reactivity toward CH,
Nang lwgng hoat hda va enthalpy (kJ/mol) khi thyc hién
phan &ng halogen héa methane.

Fluorination Chlorination Bromination lodination

E, AH® E. AH® E, AH® E. AH°

CH, + X+ — CH;* + HX 5.0 —130 16 8 78 74 140 142

CH,+ X, — CH.X + X- =0 -302 =0 —109 =0 —100 =0 —89

CH, + X, — CH,;X + HX 432 101 26 53
97
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27.7. Phan (rng cua alkane

Sap x&p tang dan vé hoat tinh clia cdc gbc tw do dwge hinh
thanh khi loai bo 1 nguyén tir H.

H H H C

H—C—H < C—C—H < C—C—C < C—C—C

H H H H
Methyl Primary (17) Secondary (2°) Tertiary (3°)
hydrogens hydrogens hydrogens hydrogens

P
R

creasing reactivity tows Omine
[Increasing reactivity toward bromin

98
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27.8. Phan (rng polymer héa va phan i¢ng trung hop

Polyme dugc tao thanh tr cac phan t&r don gian cé khai
lwvgng phan tir thap két hop thanh cac phan ti rat Ién. Cac
polyme cé khéi lvgng phan tlr dwdi 20.000 u dugc goi la
polyme thap va nhitng chat trén 20.000 u dugc goi la cao
polyme.

Cach trinh bay cong thirc cia mot polyme:

|
[
L—1— I
X
|
|

| AR

n ¢ thé dao déng tir vai tram dén vai nghin.
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27.8. Phan (rng polymer héa va phan i¢ng trung hop

Cac don vi monomer két ndi cudi cing dé tao thanh cao su ty
nhién- latex

100
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27.8. Phan (rng polymer héa va phan i¢ng trung hop

Phan &ng polyme héa - Phan irng chudbi

Initiation: RE—0:0—K—2R—0-"
an organic peroxide

followed by
CH,=CH, + RO+ —> R—O—CH,—CHs,-
Propagation: ~ ROCH,CH,+ + CHy—CH, — ROCH,CH,CH,CH, -
RO(CH,)sCH,+ + CHy=CH, — RO(CH,)sCH, -
Termination: RO(CH,),CH,+ + RO+ — RO(CH,),CH,OR
or

RO(CH,),CH,- + RO(CH,),CH,+ — RO(CH,),CH,CH,(CH,),OR

101
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27.8. Phan (rng polymer héa va phan i¢ng trung hop

Phan &ng polyme héa - Phan irng chudbi

Mot s6 san pham polyme hda

MName

Monomer

Polymer

Uses

Polyethylene

Polypropylene

Polyivinyl chloride) PVC

Poly(tetrafluoroethylene),

Tetlon

Polystyrene

CH,=CH,

CH,=CHCH,4

CH,=CHCI

CF,=CF,

CH,=CH

{CH,—CH,}-

f.‘II:—{iTH
CH,/,
-((_‘H:—{l"nlf
Cl J,

—CF,— CF,)—

CH,—CH

/_
@

M

Bags, bottles, tubing, packaging ilm

Laboratory and household ware, artificial turf,
surgical casts, toys

Bottles, floor tile, food wrap, piping, hoses
Bearings, insulation, nonstick surfaces,
gaskets, industnal ware

Packaging, refrigerator doors, cups, ice buckets,
and coolers (as foam)

CuuDuongThanCong.com
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27.8. Phan (rng polymer héa va phan i¢ng trung hop

Phan (rng polyme héa - Phan trng dong trung hop

I I | I I
— =
HO—C (‘/_ ) l'.“.'l"}—('ZH,{"]-]. —f'.'l C | \\' C—0OH ...
'\5__ 3%l IL\__ J

terephthalic acid ethylene glycol terephthalic acid
O {”}

|
— —C C—O0—CH,—CH,—O0+ + 21 H,0

polviethylene glycol terephthalate)
( Dacron)

103
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27.8. Phan (rng polymer héa va phan i¢ng trung hop

Phan (rng polyme héa - Phan trng dong trung hop

Mot s6 san pham polyme hda

Name Monomer Polymer Uses
Poly(ethylene HOCH,CH,0OH Textile fabrics, twine
alycol || and rope, fire
terephthalate) and { —0—CH,—CH,—0 hoses, plastic
(Dacron) . containers
H{'}{'}{ COOH
Poly(hexamethyl H,N(CH, ) NH, Ks) ) ] Hosiery, rope, tire cord,
eneadipamide)  and | I parachutes, artificial
(Nylon 66) HOOC(CH,),COOH —C—(CH,);—C—NH—(CH,);—NH~; blood vessels
Polyurethane HO(CH,),0H [ H H ] Spandex fibers, bristles
and | | for brushes,
OCN(CH,)(NCO ~ —+0—(CH,),0—C—N—(CH,)N—C+- cushions and
| | mattresses (as foam)
i O O],
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27.8. Phan (rng polymer héa va phan i¢ng trung hop

Polyme an dinh trong khéng gian

" YW W W W e
(_‘.II{ EH Hf CH, f EHfo ‘CH, {H‘f “H
N W NP W N W
{'H{ H E‘Hf H [I[f H {H/ H {LH{ H
CH, CH, CH "
nﬁf\\ /\\/\/\\//\f/

VA /o ,
CH; H H “'w?H H H{ CH-:H"{ H

Sy ndmtm‘lic 105

ongThanCong.com https://fb.com/tailieudientucntt


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

27.9. Phan &ng tong hop clia cac hgp chat hivu cor

R—X

—--_-

_» R—NH, or R—CH,NH,

NH, _—
.-'-"'-F"'-'\-\. sl TI" .El.l_.-
:\:.e I'IT'|:_1:"\- ) 1

Substitution ]{_""'-1 or BE—(UC=N:

-

-

_
" I
C H,O C
From 2 alcohol From 1" alcohol {_}Jf E{]H _ L'_}H;! HH'D—R'
l;dw, \ddition H;ﬁﬂﬂmﬂ
HC M HCM
! LIERTENE
CN CN ri:
| C R’
R—_C—0OH R—{C—H &N
| O N
R OH H

CuuDuongThanCong.com

106

https://fb.com/tailieudientucntt


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

107

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

