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2 e A D
be cuong chi tiet mon hoc Hos

Phan 1 : Pai cuong (11tiét)

* Chuongl: Cac khai niém co ban trong héa hiiu co
Chuong 2: Hi€u Ung electron
Chuong 3: Co ché phan Ung

Phan 2: Hydrocacbon (15 tiét)
nuong 1. Ankan
nuong 2: Xicloankan
nuong 3: Anken
nuong 4:Ankadien
nuong 5: Ankin
nuong 6: Aren

OO0 000a0
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Phan 3: Dan xuat cta hidrocacbon( 19 tiét) ,,;P

OO0 00O0O0
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huong 1: Dan xuat halogen- hgp chat co magie
nuong 2: Ancol, phenol, ete

nuong 3: Hop chat cacbonyl (Andehit, xeton)
nuong 4. Axit cacboxylic

nuong 5: Amin

nuong 6: Amino axit

nuong 7: Hop chat Azo-diazoni
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8.

9.

Dé tai Pty
Pong phan hinh hoc trong héa hiiu co
Poéng phan quang hoc trong héa hitu co

Cac loai hiéu Ung electron va hiéu Ung khong gian trong
héa hliu co

Tinh axit cla cac hop chat h{tu co
Tinh bazo cula cac hgp chat hiiu co
Phan Ung thé theo ca ché gobc cla hydrocacbon no

Phan Ung cOng electrophin vao lién két bdi cacbon-cachon
cUa aken va ankin

Phan Ung cOng theo co ché goc tu do vao lién két boi
cacbon- cacbon

Phan Ung thé electrophin va nucleophin vao nhan thom

10. Phan Ung thé nucleophin clia dan xuat halogen
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11.Phan Ung tach cla dan xuat halogen HUI
12. Phan Ung thé va tach cuda ancol

13. Phan Ung cOng nucleophin vao hgp chat cacbonyl cla
andehit va xeton

14. Phan Ung cong va thé cla axit va dan xuat axit
cacboxylic

15. Phuong phap tao lién két cacbon- cacbon trong tong hop
hop chat hitu co

16. Phuong phéap diéu ché hydrocacbon
17. Phuong phéap diéu ché ancol- phenol- amin

18. Phuong phap diéu ché axit, cac dan xudt cla axit va
aminoaxit

19.Phuong phap tach biét hon hop cac hgp chat hitu co
20.Phuong phap nhan biét cdc nhém chic trong héa hiiu co
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Phan 1 S
bai cuang héa hoc hiu co ------
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Chuong 1:
CAC KHAI NIEM CO BAN
TRONG HOA HUU CO
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1.1 CAU TAO LOP VO ELECTRON VA TRANG THAI i\"?l}
LAI HOA CUA NGUYEN TU CACBON

1. Cau tao 18p vO electron cUa cacbon

LR gl

1s? 25 2p2 1s8 2! 2p3
Trang thai co ban Trang thai kich thich

2. Cac trang thai lai hoa
Lai hoa sp3:
Lai hoa sp?:
Lai hoa sp:
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1.2 LIEN KET HOA HOG fwui

1.2.1 Lién két ion:

. @ Ban chat:1a két qua cUa su htt nhau cUa cac ion trai

dau )

V2AUL@H JaB@ONghod tri

* Ban chat: La két qua cUa su xen phu cla cic AO
hoa tri cla cac nguyeén tU tham gia lién két. Khi hinh
thanh lién két cOng hod tri, cau hinh e cac nguyén t
gidng v&i nguyén tU khi hiém

* Ban chat cua lién két 0 va lién két Tt

+ Lién két sigma: do su xen phu truc cla cac AO

+ Lién két pi: do su xen phU bén cla cic AO
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The set of orbitals sp2 + p Sigma (o) bonds

H H H
H H H

Overlap of p orbitals leading to pi () bond
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 Pac diem cua lien ket cong hoa tri i},ﬁ

- Su phan cuc cUa lién két:

+ Lién két cOng héa tri khong phan cuc

+ Lién két cOng hoa tri phan cuc

- DO dai lién két: 1a khodng cach gilta 2 hat nhan
nguyén tU tham gia lién két.

+ D0 dai lién két cUa C vGi cac nguyén tU khac trong phan
nhom tang tU trén xubng dudi: C-F < C- Cl < C-Br < C-
|

+ D0 dai lién két clla C v8i cac nguyeén tU khac trong chu
ky gidm tU trai sang phai: C-C > C-N > C-O > C-F

+ PO boi lien két cang ting thi dO dai lién két cang gidm

C=C< C=C < C(C-C
+ D0 dai lién két phu thuQc trang thai lai hedyper 1-13
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- Nang luong lién két:

La ning luong tda ra thi tao thanh lién két do di tur
nguyén tU trung hoa va cling bang ning 1Uong can
thi€t d€ phan cat lién két do

+ LuUuy:

» Ning luong tao lién két va nang lugng phan cat lién
két bang nhau khi phan t( c6 2 nguyén tU

» Ning luong lién két trong phan tU dugc tinh trung
binh

* Nang lugng thOm
V1idu : benzen
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1.2.3 Lién két hydro flﬂl
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e Ban chat ,,;,?
Ban chat 1a lién két dugc tao thanh gilta nguyén t&¢
H da tham gia lién két cOng ho4 tri, mang mOt phan
dién tich duong X% «H?% va nguyén tU Y:*> mang
cap electron tU do nhd tuong tac tinh dién yéu.

Lién két cOng hoa tri phan cuc
X0 « Hr...:Y?
Lién két Hydro

* Piéu kién
+ X ¢6 d0 am dién 16n: (O,N, halogen...)
+Y c6 cap electron chua sU dung, ban kinh nho
(F,O,N)
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* Cacloai lien két H

+ Lién phan tU

+ NOi phan tU: Bk: tao vong 5-6 canh
» Anh huéng cla lién két hydro

+ Nhiét d0 soi, nhi€t d6 nong chay

+ Tinh tan

+ Ph6

+ Cau dang
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1.3. PONG DANG- PONG PHAN fwui

1.3.1 Khai niém dong dang:
Hop chat c6 cau tao tuong tu nhau, tinh chat gan
gidng nhau,nhung trong thanh phan khac nhau mot
hodc mOt s6 nhém nhat dinh

» Theo nghia hep (thudng gdp) la d0ng dang metylen
('CHz ')
Vidu: CH,CH,CH,CH, va CH,CH,CH,CH,CH, U

Nam trong 1 day dOng dang, nhiing chat & trong day
d6 goi 1a chat dong dang

Cac dong dang khac: Vinyl, cacbinol...
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1.3.2 Khai niem dong phan fnﬁ

. Phan biét cac khai ni€m: Cau tao, cau hinh, cau
dang, cau tric
Cau tao : Noi 1én trat tu két hop cac nguyén tU trong
phan tr, dac di€ém cUa lién két
Cau hinh: Noi 1én su b0 tri trong khong gian cla cac
nguyén tU hoac nhém trong phan tU xung quanh mot bo
phan cUng nhac (hoac bd phan bat d6i) nao dé trong
phan tU
Cau dang: Noi lén su b0 tri trong khong gian cUa cac
nguyén tU hoac nhém nguyén tU trong phan tU khi cé
tinh dén su quay tu do cUa lién két don
Cau tric: bao trum cac khai niém & trén
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2. PONG PHAN Swui

A . Khdi niém vé dong phdn:

DOng phdn la hién tuong cdc chét cé cting cong thUc
phdn tU, nhung khdc nhau vé cdu tao , cdu hinh hoac
cdu dang nén cé nhing tinh chét (vat ly, héa hoc) khdc
nhau.

Vidu: CH,CH,OH  va CH,-O-CH,
(cung cong thUc phan tUla C,H.O)
B . Phdn loai déng phan :
+ POng phén cdu tao (phang)
+ POng phdn khong gian (1&p thé): déng phdn céu
hinh
( hinh hoc , quang hoc) va déng phdn caw-taisg 1-20
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Cau tao

Hi\nh

Pong phan
Khong gian
Cal hinh Cau dang

N

hoc

Quang hoc
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C. bong phan cau tao i\"ﬁ

C,) Khdi niém: la cdc chdt c6 cung cong thlc phdn ti nhung khdc
nhau vé cdu tao héa hoc
C,) Phan loai

*  POng phdn mach cacbon: 1a ddng phan vé cach sap x€p mach
cacbon theo cach khac nhau: vi du C.H,.:

[
H3C—C|:—CH3 HSC—CHZ’CHQ’CHQ’CH?, CH3—CH——CH2—CH3
CHy (I:H3
2,2-Dimetylpropan Pentan 2-Metylbutan

*  POng phdn nhém chirc: c6 cing coéng thlrc phan t& nhung cé
nhém chuc khac nhau . Vidu C,H.O

CH,CH,OH CH,0CH,4
Etanol Dimetyl ete  chapter 1-22



* POng phan vi tri nhém chic : c6 cing nhém chic NHUA
nhung vi tri nhém chUc khac nhau

CH,CH,CH,OH CH,CH(OH)CH,
Propan-1- ol propan -2- ol

* POng phan vé cach chia mach cacbon khac nhau cla
nhém chUc : c6 cung nhém chUc nhung cau tao mach
cacbon khac nhau

H-COO-C H, CH,-COO-CH,

etyl focmiat metyl axetat
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* POng phén ho bién (tautomer)
H3C-(“3—CH2-COOEt H3C—C|3=CH—COOEt
O OH
Xeto Enol

Su bi€n dobi gilta hai ddng phan ho bién thudng xay ra
rat nhanh trong dung dich khi c6 mat vét axit yéu, bazo
hoac nudc.
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D. bong phan khong gian i\llﬁ}

D..Cach bi€u dién cau triic khong gian clia phan tu
*Cac mo hinh (rong, dac)
* Cac cong thirc:
a. Cong thUc phoi cdnh:
Qui udc bi€u dién:

— Lién k&t nam trong mat phang dugc biéu dién bang dudng lién

tuc
— Lién két huéng ra phia trudc bi€u dién bang dudng dam
— Lién két phia sau bi€u dién bang dutng dUt doan
H
| |

C..
Coy, P
1/
b/ \Cd H \

Metan Chapter 1-25



* Theo mOt cach khac: d€ bi€u dién phan tlrcg 2 ===
nguyén tU C thi lién két gilra 2 C dugc bi€u dién
bang dudng thang tU trai sang phai va xa dan nguoi
quan sat, cac nguyén tU va nhém nguyeén tU lién két
vOi C ciing dugc bi€u dién trong khong gian bang
cac doan thang xudt phat tUr C, va C,

* Vidu Cabc-Ca’b’c’

C 3 C 7
xen ke che khuat
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b. Cong thifc chi€u Niumen (Newman) A N

Qui udc: Nhin phan tu doc theo 1 lién két ndao dé, thuOng la lién két
C-C
— Nguyén t0 C & dau lién két xa mat (bi che khuat C,) dugc
th€ hién bang hinh tron va nguyén tU gdn mat quan sét (C,)
duoc bi€u dién bang tdm cUa hinh tron.
— Céc lién két tUr C, dugc nhin thdy toan b0 va xuat phat tU tam
hinh tron (C,).
— Céc lién két tU C, chi nhin thay dugc phan 16 ra tU chu vi cla
hinh tron C..

H H H H
M H H
H H H H $ H
H

Newr@hapter 1-27



C. Cong thuc Fiso (Fischer) Aoy
Quiugc: e
— Cé4u truc KG cua phén tu duoc biéu dién trén mat
phang bang cach chiéu Ién mat phang gidy
— Pat c6ng thirc phdéi canh cuda phén tu sao cho nguyén
tt C trung tdm dugc chon nam trong mat phang trang
gidy, hai nhém thé gdn mat nguoi quan sat khi chiéu Ién
mat phang thi nam & bén phai va bén trai nguyén tu C,
2 nhém nguyén tu con lai xa mat nguoi quan sat khi
chiéu 1én nam trén truc doc cua céng thirc Fiso (Fischer)

THO CHO CHO

C —— He=—C—=\OH —— H—C—HO
g g\OH 5

CH,OH CH,OH CH,OH

Cong thlrc phOi canh Cong thuc Fiso
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Thong thudng cong thitc Fischer duoc biu dién & d&ALE
chuan nhu sau:

 Néu phan tU c6 nhiéu nguyén tU C thi truc doc 1a truc
cUa nguyén tU C cUa mach chinh

* Nhém nguyeén tU c6 sO oxi hoa cao hon thi dugc viét &
phia tren.

 Néu hai nguyén t& C & dau mach c6 sO oxi hod nhu
nhau thi & phia trén 1a nhém thé c6 sO th( tu' nhd hon
trong tén goi
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» Thong thuOng nguoi ta bi€u dién cong thitc Fischer
dé€ chi cac nguyén tU C bat doi, con khi khong c6 C
bat doi thi ngudi ta thudng bi€u dién dang cong thic
rit gon d€ cong thUc it phic tap

CH,-CHCI-CH,-CH,

CH,

C,Hs

Cl

CH,

H

C,Hs

Chapter 1-30
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MOt sO diém can luu ¥ trong cong thlc FiscliMu1

-D0i chO bat ky 2 nhom thé nao O nguyen tr
cacbon bat dbi cling lam quay cau hinh va sé
sinh ra dang dOng phan khac.

CHO
CHO oH
(\ OH —5 HO H — HOC H
CH,0H CHOH CH,0OH
(S) (R)

(R)
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- Néu dich chuyén dbng thdi cd 3 nhém
thé theo chi€u kim dong hO hay theo
chiéu nguoc lai thi cong thUc Fischer
van gilr nguyén y nghia.

- Khong duoc quay cong thUc Fischer trén
mat phang mot géc 90° hay 270° vi sé
lam quay cau hinh, nhung c6 thé quay
mOt goc 180° thi cau hinh khong thay doi.
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D, Pong phan hinh hoc A
o Swui

la mOt loai ddng phan cau hinh, trong doé c6 su phan
bO khac nhau trong khéng gian clia cac nhom thé
d6i vGi bd phén cling nhac cda phan t& (mat phang
Tt hay vong no)
Pong phan hinh hoc con goi la dong phan cis-trans
hay Z- E
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bong phéan hinh hoc i},ﬁ

2. Piéu kién:

- Can: c6 b6 phan ciing nhac trong phan t (lién
két d6i: C=C, C=N, N=N. hoac vong no) lam can
trd su quay tu do cua cac nhém thé

- Pu: Hai nguyen t&r hoac nhém nguyen tar lién két
vGi b0 phan clng nhac phai cé ban chat khéac
nhau
Xét phan t&r abC=Cde, trongdoa# b;d#e,
nhung a hay b c6 thé giong d hay e.

b\C_C/e b\C_C/d
a/ o \d a/ o \e
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3. Danh phap iwui

a. Danh phap cis- trans

al. Dua vao ban chat nhom thé Néu hai phoi tir
( nhém thé) gidbng nhau nam cung mot bén mat
phang tham chiéu thi déng phan do6 goi la : cis ,
nguac lai la déng phan trans;

Me Me Me H
\C—C/ \C C/
P it P N
H H H Me
cis-2-Buten trans-2-Buten
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a2 . Dua vao mach chinh: néu cac nhom thé

nam trén mach chinh cung phia la cis, khac
phia la trans

CiS trans

Chapter 1-36
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boi voi loai cé nhiéu noi doi i*,,;,?

H CH3 CH3CH2 CH3
N _ / N /
CH;CH, PN CoC
N\ H pd H
C=C H \C =c~
/ N\ pd
H CH; H CHs

trans, cis- 4-metylhept-2,4-dien trans, trans- 4-metylhept-2,4-dien

Poi véi hop chat vong no

CH, CHj, CH;
trans

Cis
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b. Cach goi tén theo danh phap Z-E : i},ﬁ

- Ap dung qui tac Cahn-Ingold-Prelog: Dua vao su uu
tién trén soO th tu trong HTTH. Cac nhom thé cé
sO th(r tu cao hon thi c6 d6 uu tién (d0 hon cap)
IOGn hon

- Bong phan nao c6 hai nhém uu tién 16n nam vé
m&t bén cla mat phang qui chiéu 1a : Z, nguoc lai
la E.

o H Br H

(£)-1-Bromo-1-cloropropen (E)-1-Bromo-1-cloropropen

Chapter 1-38
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Cach tinh do uu tien ( do hon cap) i)n"
-Qui tac: Céc nguyén tu dinh vdi C, cuia nguyén té c6 thir tu
I6n hon trong bang HTTH thi c6 d6 hon cap 16n hon.
—Xét nguyén tir lién két truc ti€p vdi trung tdm can xac
dinh cau hinh (goi la nguyén tu 16p th(r nhat cua
nhém), ng.t&r nao co stt Ién thi d6 hon cap 16n

Br>Cl>S>P>0.>N>C>H

—Neéu 16p th& nhat nhu nhau thi xét [6p tiép dén cac
nguyén tu I6p th(r 2 (cac nguyeén tur lién két truc tiép
véi nguyén t& 16p thr nhat)

_CH(CH,, > -CHCH, > -CH,

1H + 2C=13 2H+ 1C=8 3H =3
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PN

Tuong tu nhu vay déi véi I6p thir 3 néu 16p th# 2~

nhu nhau
- Cac nguyén t chira lién két boi thi tinh bdi 1an
CH=0 > -CH,OH; -C=N > CH,-NH,
17 10 21 9
- Trong cac dong vi , nguyén t& c6 s6 khoi 16n

hon thi c6 do hon cap I6n hon
180 >160 | BN>4N  D>H
HC_ :F Hc,  C
H ClI H E
(E)-1-Clo-1-flopro-1-en (Z)-1-Clo-1-flopro-1-en
Chapter 1-40



\ = Zal * -
Bai tap fnui

* Hay sap x€ép do uu tién (hon cap) cla cac nhom thé sau:

CHy (1), -GoH;(2); -CH(CHy)(3); -C=N (4); -CH=0 (5), -COOH (6),
Cells (7); -C(CHy)3(8); H(); -OH(10); - F (11); -CI(12)

9<1<2<3 <8< 4 <5 <6<10<11 <12

Chapter 1-41
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4. Anh hudng ctia dong phan hinh hoc dai';’@i
tinh chat cua hop chat

* PO bén tuong doi
« Khodng cach clia cAc nhom thé

* Tinh chat vat ly (nhiét d s6i, nhiét d6 néng
chay, momen ludng cuc...)
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D3. Bdng phan quang hoc o

Tinh hoat déng quang hoc cua chét:

la khd ndng cda chat lam quay mat phang dao
dong cua anh sang phén cuc.
Anh séng phéan cuc

M1 / T/////// T MAN
Fre S/ RN

1 2 -3 4 S

1-Ngudn anh sang, 2-Lang kinh Nicol, 3-Anh sang phén cuc,
4-Chéat quang hoat, 5-Anh sang sau khi di qua chat quang hoat
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1.Khai niém déng phan quang hoc  fmwwi

« Nhing hop chat cé cuing c4u tao héa hoc, co tinh
chat vat ly va héa hoc giéng nhau, nhung do khac
nhau vé bé tri trong khéng gian cuda cac nhém thé
xung quanh mot bé phan bat déi nao dé trong phan
tlr, vi vdy c6 kha ndng lam quay mat phang anh
sang phén cuc va tinh chéat sinh héa khac nhau, goi
la déng phan quang hoc.

* P6ng phan quang hoc la mét loai déng phén cau
hinh, xudt hién do su bo tri trong khéng gian khac
nhau cua cac nquyén tu hay nhém nguyén tu xung
quanh moét bé phén bat déi nao dé cua phéan tu.
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2 .Diéu kién dé c6 dong phan quang hoc *,,ﬁ

C6 yéu té khéng trang vat anh: sé cho vat va anh
doi xtrng nhau nhung khéng chéng khit duoc
vOi nhau

* CO 2 loai: bat déi nguyén tu va bat doi phéan tu

+ Nguyén tU bat doi: la nguyén ti lién két véi 4 nhém
thé c6 ban chat khac nhau ( C’, Si*,S"...)

+ Bat doi phan td: trong phan tdr cé nhiing b6 phan
hoac nhém thé ma lam cho 4 nhém thé cé ban chat
khac nhau bo tri trén 2 mat phang vudng goc hoac
gan vudng goc véi nhau

Vi du: hap chat c6 cac lién két doi lién va chan; spiran,

can quay....
Chapter 1-45



3. MOt s6 dong phan quang hoc thudng gz

* Phan t&r co 1 C bat doi xiing: Nhiing nguyén ti
cacbon dinh v&i 4 nguyén t0 hoac nhém nguyén tur
khac nhau goi la cacbon bat doi ki hiéu: C*.

CAac phan t& nay c6 2 dong phan quang hoc tao thanh

1

cap doi quang

* Phan tir cé nhiéu C bat doi : S6 lugng dong phan
quang hoc = 2" (n = s6 lugng cacbon bat doi). Nhung
néu trong phan t& c6 yéu t6 doi xing thi s6 dong

D
D
D

nan quang hoc nhod hon 2" va cé xuat hién loai dong
nan quang hoc khong cé tinh quang hoat la dong

nan mezo

Chapter 1-46
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TOOH COOH
H C\\\\\l‘C\ H/C-:IIIIICH
3 / H \ 3
OH
Axit L (-)-lactic Axit D (+)-lactic
© 26 26
nc
ts 122/14 mmHg 122/14 mmHg
25
[a]5
-3.8° +3.8°

 Axit lactic c6 2 doi quang la dong phan quay pha| va dong

phan quay trai, 2 ddi quang nay ching rat gidbng nhau nhung
khong thé chong khit Ién nhau dugc

e Hon hgp 50% dong phan quay phai va 50% dong phan quay
trai goi la hon hgp raxemic. HOn hap nay co nang sudat quay
cuc bang 0
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* Hop chat c6 nhiéu trung tam bét doi nos

« Xét phan ti: aldotetrozo, néu ta goi goc quay cua
cacbon bat doi thr nhat la (a), goc quay cacbon th( hai
la (b) thi goc quay cua phan tor sé bang tong dai so cla
cac goc quay cuc cua tung nguyén tur cacbon bat déi.

CHO ' CHO CHO CHO
HO——H H— 1 OH HO— | H H_—on
HO——1—— H H— 0oH H_— 1  0H HO——— H

CH,0H CH,0H CH,0H CH,0OH

erythro threo

* CG 4 cau hinh, 4 déng phan quang hoc
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+ Xét Axit tartric (HOOC — CHOH—CHOH- COOH), c6 Harwsd

C* nhung chi c6 3 dong phan quang hoc. Trong d6 c6
mot dong phan meso tao thanh do c6 mat phang doi

xUng trong phan tu,

COOH COOH
H————OH HO H
H————OH HO H

COOH

COOH
A.meso tartric
meso

COOH

COOH

A.L(-)tartric

OH

HO

COOH

COOH

OH

r A. D(+) tartric
HoOn hgp ti€u tri€n

Enantiomer

C6 3 dong phan quang hoc: 2 dong phan hoat ddng quang hoc la

enantiomer

va 1 dong phan khong hoat dong quang hoc goi la na
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4. Danh phap déng phan quang hoc i\nﬁ

a. Danh phap D,L:
goi theo tén cla chat chudn la D- va L- glyxerandehit

CHO CHO
HI— OH HOo— g
CH,OH CH,OH

D- glyxerandehit  L- glyxerandenhit

Luu y: Khi goi tén theo D,L. D€ goi tén ding thi cong thic
Fischer clia chat nghién c(u phai dugc biéu dien ¢ dang
chudn
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b. Danh phap R,S ( cau hinh tuyét doi) i},;,)@i

* Quy tac nay dua trén ca sé tang db uu tién clia nhom thé
dinh véi trung tam bat doi x(ng theo th(& tu uu tién tu 16n
nhat (1) cho dén nhém nhd nhat (4), véi diéu kién nhém
nhd nhat phai & xa vi tri nguoi quan séat va sau mat phang

* NE&u nhin tir C bat déi dén nhom cé d6 hon cap (uu tién)
nhé nhat ma tir 1 - 2 - 3 theo chiéu kim dong h6 la R,
nguQc chiéu la S

.,-1 Bl (I) Br E%I
C j).LC]‘hH CH; H)—LC] HE,:/C!RHS HSG"'?THECHS
\_J HyH; f
H(4) Hl4 Er

3 2
: - H.C H.ZH
Counterclockwise, § Clockwise, R 3 TR ety

\Jllutll.\.]. . L
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Poc tén cau hinh R, S i’""

Cl H NHa
(@) ['ILTH3+CH{£'H,113 B H3C=CH+CH3CII3 () [f"ffﬂf]H
CH; Br COOCH;
_th
IIII//-'-
'
(2) —(3)
\\_\__ ___,,«/’
(4)

The compound is (5)-1,2-dichloro-2,3-dimethylbutane.

Kinh nghiém: Néu doc theo R,S tir cong thirc Fischer co
nhoém thé c6 dé hon cdp nhé nhat nam d truc ngang, tur
1-2-3theo kim déng ho la S , nguOc kim déng hd la R
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c. Danh phap erythro-threo i},ﬁ

« PE& phan biét cac dong phan khéng doi quang trong truong
hop c6 2 nguyén tir C* nguoi ta con dung danh phéap erythro
—threo (xuat phat tir hgp chat erythro va threo).

« Dang erythro la dang trong d6 hai déi nhém thé tuong tu
nhau cé thé dua veé vi tri che khuat nhau

« Dang threo chi cé mot doi nhém thé tuong tu nhau cé thé
dua vé vi tri che khuat nhau

CH, CH; CHj CH;
H———OH HO—}—y HO —F+— H H————OH
H—{ CeH; C(H——H H——C¢H; CgH——H
CH;, CH, CH; CHj3
- J - g

v '
2 dp erythro 2 dp ethre@hapter 1-53



D,. Pong phan cau dang fnﬁ*
1. Khai niém vé cau dang va dong phan cau dang
e Cau dang la cac dang cau tric khong gian sinh ra khi cé tinh
dén su quay tu do cla cac lién két don, cac dong phan sinh
ra do su quay tu do dé goi la déng phan cau dang
2. Cau dang cua hop chat hidocacbon no mach ho

+ Cua etan : xen ké bén
hon che khuat >

+ Cua n- butan: xen ke’ che khuat

d6 bén cla cac dang xen ké anti > xen ké syn > che khuat
tung phan> che khuat toan phan

CH
3 CIHs H, CH; H,C CH,4
%
CHs Chapter 1-54
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3 Cau dang cua xiclohexan va dan xuat i},ﬁ

« POi vai xiclohexan: dé€ gidm slrc cang Baye: vong khong
phang, dé goc hoa tri dat 109028’
+Cau dang ghé va thuyén van (xoan)bén hon cau dang

. ; v

A7 L A
ghe thuyéh van thuyén

- DOi V@i xiclohexan c6 nhém thé: cac nhém thé & vi tri bién
bén hon khi & vi tri truc

>
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1.4. Phan loai hop chat hitu co ﬁ,;,@,%

HOP CHAZR HOO CcO

Y
HOP CHAZX VORG ——

— HOP CHAAX KHOAG VORG ——

—  » NO

> HOP CHAX DONG VO®RG ——

L » KHORG NO

—» THOM ©

——— KHOANG THOM Q

— THOM @ @

I— > HOP CHAX DOVORG —
L » KHOAG THOM O
N

H
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Chuong 2: .

CAC LOAI HIEU UNG CAU TRUC CHU
YEU
1. Hi€u Ung electron:
- Hiéu Ung cam Ung,
- Hiéu ung lién hop,
- Hiéu Ung siéu lién hop
2.Hi€éu Ung khong gian:
- Hi€u Ung khong gian loai 1
- Hi€u Ung khong gian loai 2
- Hi€u Ung ortho
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2.1 Hiéu ung cam Ung men

2.1.1 Ban chat : hiéu &tng cam tng (1) 1a su dich
chuyén mat do electron doc theo mach lién két
xigma trong phan tt, do su chénh lIéch vé dd am
dién cla cic nguyén tr tham gia lién két

H H H H

I N P S

H-C —C=C>=C— ClI
I | | |
H H H H

Hiéu Ung cdm Ung dudgc viét tat bang ch{t |
(inductive effect) va duoc bi€u dién bang mui tén
thang (- ) tU nguyén tr cé d6 am dién nhé dén
nguyén tir c6 d6 am dién I6n
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2.1.2 Phan loai PR

* Hiéu Ung cam Ung duong va Hiéu Ung cdm Ung am:
- Nhimg nguyén tUf gdy ra hiéu Ung cdm Ung bang cach day
electron, goi 1a hi€u Ung cam Ung duong ky hiéu (+1),
-Nhirng nguyén t(r gay ra hi€u Ung cdm Ung bang cach hut
electron v€ phia minh 1a hiéu Ung cdm Ung am (-I)
* Hiéu Ung cam Ung tinh va Hi€éu Ung cdm Ung dOng
-Hiéu Ung cdm Ung tinh 1a c6 san trong phan tU (I,)
- Hiéu Ung cam Ung dong (I,) 14 hi€u Ung xudt hién do tac
dOng cla cac yéu tO ngoai.
» Vi lién két sigma bén, khong linh dOng nén hiéu Ung
cam Ung dOng rat nhé nguoi ta thudng bd qua
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2.1.3 Pac diém cua hieu ung cam ung i},ﬁ*

Giam rat nhanh khi tang chiéu dai cia mach cachon

H3C_CH2'CH2'COOH H3C_CH2'(|:‘|_COOH
K,=1,54.10° o K 139107
H3C—(|3H—CH2-COOH Hz<|3—CHz-C H,~COOH
Cl Ka: 8,9.10'5 Cl Ka: 3,0.10-5
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2.1.4 Quy luat i*,,;,@,*
a) Cac nhém mang dién tich duong cé6 hiéu ung -1, dién
tich am c6 hiéu ung +l,

© o @
+I: _ O — S _I: _N(CH3)3

b) POi véi cac nhém -I:
Po6 am dién cang Ién thi hiéu Ung —I cang I16n
+ Theo phan nhém: gidm tu trén xuodng:
1< -Br < -Cl <-F
+ Theo chu ky tang tu trai sang phai:
-CH, < -NH, <-OH < -F

+ Phu thubc trang thai lai hoa

-CH=CH, < -C.H, < C=C
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c) boi vai cac nhom co hieu ung cam ung duong +|i*"ﬁ

e Cac nhom c6 hiéu ung + | la nhing nhém c6 do
am dién thap hon nguyén t& bén canh

e Cac nhom ankyl thudng co hiéu Ung +1 va +l tang
theo mdc d6 phan nhanh cua nhém anky!

_CH3 < CHBCH2 - <- CH(CH3)2 < 'C(CH3)3

H-COOH CH,;-COOH CH,-CH,-COOH (CHj3);C-COOH
K,=1,72.10* K,=1,76.10° K,=1,34.10°>  K,=9,4.10°
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2.2. Hieu ung lien hop (Conjugate Effect) i},ﬁ
2.2.1 Cac loai hé lién hop thuong gap

* H@ lién hop 1=, Khi céac lién két bbi & cach nhau ding 1
lién két don thi tao thanh 1 hé lién hop goi la hé lién hop
T,

Vi du:CH,=CH- CH=CH,; CH,=CH-CH=0

* Hé lién hop p- m, Khi 1 lién két bOi & cach 1 obitan p c6
cap electron mot lién két don thi tao thanh 1 hé lién hop
goi Ia hé lién hop p- 1t

Vi du o o
CHZZCH_CI

Ngoai ra con c6 hé lién hop dong: xuat hién trong cac tiéu

phan trung gian cua phan Ung:
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2.2.2 Ban chat cua hieu ung lien hop i},ﬁ

« Ban chat: Cac electron rthodc p khi tham gia trong hé
lién hop thi khéng con cu trd riéng 6 1 vi tri nao ma
chuyén dich trong toan hé lién hop. Khi cdc nhém nguyén
t(r lién hop véi nhau thi mat do electron mtva p bi thay doi
ngudi ta goi do la hiéu tng lién hop (C).

* Nhu vay ban chat cta hiéu Ung lién hop la hién tuong
dich chuyén electron trong hé lién hop, gay nén su phan
cuc cla céc lién két rttrong hé dé

.
o\ . QXAN=0
anfatentd  &powti  OFN
: N

Hiéu Ung lién hgp dugc viét tat bang ch{ C va duogc biéu
dién bang mui tén cong tu nguyén tu ( hay nhém nguyén
t(r) day e dén nguyén t ( hay nhém nguyér@@p@tle_m
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2.2.3 Phan loai hiéu ung lién hop i},ﬁ

* Hiéu ung lién hop am va duong

+ Hiéu ung lién hop am (-C):la cac nhém khéng no hit
electron: -NO,, -C=0, -C= N,

+ Hiéu ung lién hop duong (+C): Hau hét cé nguyén tir cé
cap electron p tu do, hoac noi doi lién két véi hé nodi doi
khac am dién hon

S N N S F S
H,C——CH— C——CH, =—» |—|2C:c:|—|—'/c:\:cH2
+C H-cC - C H +C

Sp— >, S 7 N (X35>

CHZZCHECI H,C=—=CH—C==0
-C +C + C -C
° O
ﬁHz (> P N\%O
C A xe
-C +C
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dong
+ Hiéu Ung lién hop tinh: cé san trong phan t

+ Hiéu Ung lién hgp dong: do tac dong bén ngoai
hodc sinh ra trong cac ti€u phan trung gian clia
phan Ung

0 o
CH2: CH-CH3 + Clz S007C CH2@CH2

-HCI ;- CI’
Syl
CH2: CH-CH2C1 + NaOH N—> CHZ_[C_I}_@HZ
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2.2.4 Pac diem cua hieu ung lien hop inui

* |t bj thay doi khi tAng chiéu dai cha hé lién hop
Vi du nguyén t&r H & dau mach (CH,) cUa cac hgp
chat andehyt chua no lién hgp H-CH,-(CH=CH)_
-CH=0 khi tham gia phdn Ung andol hoa véi toc do
nhu nhau

H-CH,~(CH=CH),-CH=0 + CH;CH=0 _ 2o

CH,CH(OH)-CH,-(CH=CH),CH=0
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Chi phéat huy tac dung trong hé phang (chiu
anh hudng cla yéu td khoéng gian)

Vi du nitrobenzen khéng c6 nhém thé va cé
nhom thé G vi tri octo
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2.2.5 Quy luat fnﬁ
a) POi vOi cac nhém c6 hiéu ting +C
* CAc nguyén ti hoac nhém nguyén tu mang dién tich
am c6 hiéu Ung + C I&n hon nhom tuong tu khong
mang dién tich
-O > -OH; -OR; -S- > -SH, -SR
* Trong mét chu ky hiéu ing +C giam dan tu dau dén
cuoi
NR, > -OR > -F
* Trong mOt phan nhom chinh: gidm tu trén xuéng dudi
-F > -Cl > -Br > -
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b) BOi vai cac nhém c6 hieu ung -C: i},ﬁ
Chuang thuong c6 cau tao dang C=Z
* Néu Z c6 d6 am dién cang cao thi —C cang 16n

_ N — Yo
XC=0 >3C=NR > >C=CR,

« PO vbi cac nhom tuong tu, nhém nao mang dién tich
duang thi c6 hiéu ing —C cang 16n
‘c=NR, > C=NR
*Luu y: ¢6 mot s6 nhom nhu vinyl va phenyl dau cua
hiéu Ung lién hop khéng c6 dinh, tuy thuoc vao ban chat
nhom thé ma ching lién két
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2.3 Hiéu ung siéu lién hop (Hyperconjugation) fnﬁ

2.3.1 Ban chat: la hiéu Ung lién hop cla cac lién két
0., hodc vong no nhod vdi cac lién két bdi C=C, C=C,
cach céac lién két C-H hoac vong no nho 1 lién két

don
H?g;\‘— CH QHz /N
H CH = CH2

H

Hiéu Ung siéu lién hop dugc viét tat bang chr H va
duoc bi€u dién bang mui tén cong tU nhém day e
tuong tu nhu hiéu Ung lién hop
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2.3.2. Phan loai : L

- hiéu Ung siéu lién hop duong(+H)
- Hiéu Ung siéu lién hop am (-H)

H H
(‘
H@— CHQHZ H@
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2.3.3 Qui luét (i

» Cang nhiéu lién két C-H thi hiéu Ung +H cang manh
CH, > -CH,-CH, >  -CH(CH,),
* Hiéu Ung siéu lién hgp phat huy tac dung manh &
trang thai dong

Vi du: phdn Ung thé & goc hydrocacbon trong hop
chat thom, phan Ung cOng electrophin & anken...
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2.4 Hieu ung khéng gian i*,,;,@,*
2.4.1 Hiéu ung khong gian loai 1 (S,)

e Laloai hiéu Ung clia cAc nhdm cb thé tich 16n
lam can tré mot vi tri hoac mot nhém chic nao dé

) ) NH,OH
CHj,

2.4.2 Hiéu ung khong gian loai 2 (S,)
La loai hiéu Ung cla cac nhém thé co V Ién lam anh
huéng dén su dong phang cla hé lién hgp, nén lam
gidm hiéu Ung lién hop, nén thay doi tinh chat va kha
nang phan ung
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2.4.3 Hiéu Ung ortho: inui
« La hiéu Ung ciia nhém thé G vj tri ortho déi vdi trung
tam phan Ung, no la hiéu Ung téng hop cla céac loai
hiéu Ung: electron, khong gian, truong, lién két H...

* Vidu: So sanh tinh axit cla cac chat: axit benzoic
va cac axit o,m va p-metyl benzoic

COOH COOH COOH COOH

S &6 G

(1) (ID) (IID) (IV)
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2.5 Cac phuong phap ban dinh luong A <
vé anh huéng ctia nhém thé trong phan o L17]

K
\ lg— = PO
2.5.1 Phuong trinh Hammet K,

e La pt noi lén anh hudng clia nhém thé

g trong nhan thom khi & vi tri meta va para

« KvaK,:lahang s6 phan Uing khi cé nhém thé (G vi
tri meta hoac para) va khong c6 nhém thé.

« p:lathéng s6 dac trung cho tung loai phdn Ung

0 o: 1a hang s6 cho moi nhom thé & vi tri nhat dinh,
néu co gia tri duong thi nhom do6 hut e, am la day e,
tri sO cang I&n thi khd nang huat (hoac day) cang

IGn.
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Vi du fwui
1 0, 0cs=-0,268; O, 1, = -0,66
— NH, & para day manh han OCH,
U 0O,no2= 1 0,78; 0,,=0,23
— NO, hut manh hon Cl

Luu y: dnh hudng & day la dnh hudng tong cOng
cUa cac loai hiéu Ung
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2.5.2 Phuong trinh Tap i},ﬁ

K L1
Phuang trinh cé dang ng— = P 0
0

« Phuang trinh nay ap dung cho loai hgp chat day béo,
nhung khac véi phuong trinh Hammet, trong Hammet thi
hydro dugc 1ay 1am chuan con trong phuong trinh Tap thi
nhom Iy lam chudn la CH,

» Y nghia cUa céc dai lugng K, K, ... cling tuong tu nhu
phuong trinh Hammet
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2.6 Anh hudng cua hiéu Ung ﬁ,ﬁ
dén tinh axit- bazo

2.6.1 Khai niém vé axit - bazo

2.6.2 Tinh axit clla cac hop chat hiiu co':

* Pa so hop chat htu co cd tinh axit khi co lién két Z-H

phan cuc, ma pho bién nhat 1a chra nhém - O-H

* Néu lién két O-H cang phan cuc va néu tach H* ma

anion tao ra cang bén thi tinh axit cang 16n. Vi vay:

+ Trong hap chat néu O-H lién két véi nhém hut

electron thi tang tinh axit, nguoc lai véi nhém day thi

tinh axit giam

+ ancol < nudc < phenol < axit cacboxylic
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Tinh axit ,,;,}

- PO vai ancol : bac 1 > bac 2 >bac 3

» DOi v&i phenol ; tinh axit phu thudc vao ban chat
va vij tri cla cAc nhom thé:

- TrUr vi tri ortho c¢é nhiéu ngoai €,

- CAac nhém thé c6 hiéu Ung +C & vi tri para thi co6
tinh axit yéu hon & meta,

- C&c nhém hut e (hiéu Ung —C) thi & vi tri para
sé manh hon & vi tri meta vi khi d6 hiéu Ung lién
hop phat huy tac dung
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Tinh chat axit Pty
 DOi v6i axit cacboxylic

-Axit no: mach cacbon cang dai thi tinh axit cang giam, thay
H bang cac nhom hut electron thi tinh axit cang tang

-Axit khéng no:
+No6i chung c6 tinh axit manh hon axit no tuong Ung,
+ Nhém khong no cang géin,nhém -COOH thi tinh axit cang
tang, tru truong hop lién két déi C=C & vi tri a,B;
+ Lién két ba C=C lam tang tinh axit k& ca khi & vi tri a,p3
-Axit dicacboxylic:
+ 0 ndc 1 c6 tinh axit ting, nhung nac th{r 2 ¢6 nhém —COO-
day electron nén c6 tinh axit giam ro rét
+ POng phan cis c6 tinh axit cao hon trans

-Axit thom c6 quy luat tuong tu nhu phenol (luu y hiéu Ung
ortho; bat k€ nhém thé day hay hat e déu tang tinh axit so
v@i axit benzoic)
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2.6.3 Tinh bazo cua hop chat huu co i},ﬁ

Pa so6 cac bazo do co6 cap electron chua st dung nén két
hop dugc vdi proton. Néu mat do eletron cang cao va cang
linh ddng thi tinh bazo cang 16n.

Vi vay

Tinh bazo cla amin > ancol > nudc

Bazo cang manh thi tinh axit cang yéu va nguoc lai axit
cang yéu thi bazo lién hop ctia né cang manh

- Tinh axit: CH.OH > H,0 > C,H.OH
- Tinh bazo :C.H.O -< HO < C,H.O
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Tinh bazo cua cac hgp chat chua nito HUI

IIIIIIIIIIIIIIIIIIIIIIIIIIII

* POi vbi cac hap chat chlra nito, ndi chung c6 tinh bazo, néu
mat do electron cang I&n thi tinh bazo cang manh

* POi véi amin: amin béo > amoniac > amin thom
* Tinh bazo con phu thudéc vao dung moi
+ Trong dung mdi khéng cé kha nang solvat héa (clobenzen...)
Amin béo bac 3 > béo bac 2>béo bac 1> NH.> amin thom bac
1> thom bac 2 > thom bac 3
+ Trong dung mdi c6 kha nang solvat héa (nhu nudc)
Amin béo bac 2 > béo bac 3 va bac 1> NH.,> amin thom bac
1> thom bac 2 > thom bac 3

* Cac amin thom c6 nhém thé: tinh bazo phu thudc vao ban
chat va vj tri cua nhom thé & nhan

* Céc di vong thom c6 tinh bazo thap, con di vong no c6 tinh
bazo tuong tu hgp chat no
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Chuong 3: Co ché phan uUng ﬁ""
* Phan loai phan Ung dua vao su thay doi thanh
phanCUachat
+Phan Ung thé : S
+ Phan Ung cOng : A
+ Phan Ung tach: E
* Phan loai theo tac nhan phan Ung
Phan Ung ai nhan (nucleophin)
Phan Ung ai dién tU ( electrophin)
Phan Ung goc tu do

* Phan loai theo so ti€u phan tham gia vao giai
doan cham qd tOc do phan Ung : Pon phan tu,
lu’dng phan tu, tam phan tu.
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*Phan loai cO che phan ung: i\llﬁ

Két hop ca 2 cach phan loai ( dua vao su thay
d01 thanh phan va tac nhan phan U'ng) va sO
ti€u phan tham gia giai doan quyét dinh téc dd
phan Ung

e S.1,S.2, S, S,

e Ay AL A,

° El ) EZ

Ngoai ra con c6 phdn Ung chuyén vi...
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D& chi m6t co ché phan Ung, ngudi ta thudng dung mét
s6 ky hiéu sau:

— S: Phan Ung thé;

— A: Phan Ung cong;

— E: Phan Ung tach;

Tac nhan nucleophin dugc ky hiéu bang ch(* N va ghi &
chan ky hiéu phan Ung;

Tac nhan electrophin ky hiéu bang ch{ E va dugc ghi &
chan ky hiéu phan Ung;

Tac nhan goc tu do ky hiéu bang chit R va dugc ghi &
chan ky hiéu phan Ung;

Cac phan Ung don phan tu, ludng phan tu dugc ky hiéu
bang cac ch(r s6 1, 2 va ghi dudi dang sé mi dbi véi tac
nhan
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Phan biét trang thai chuyen tiép va ti€u phan i},ﬁ
trung gian cua phan ung

« Trang thai chuyén tiép: khong phai 1a hop chat hda hoc
that su,no ludén Ung vaéi cuc dai nang lugng trén gidn do
nang lugng cula tién trinh phan Ung, nang luong ctia TTCT
so v&i nang luong cla chat dau chinh la nang luong hoat
hoa cla phan Ung

 Ti€u phan trung gian: 1a hgp chat héa hoc that su, n6 ludn
Ung va&i cuc ti€u nang lugng nao do trén gidn d6 nang
luong cua tién trinh phan Ung

« Trong phan Ung cé hinh thanh hop chat trung gian, dé don
gidn, nguoi ta thuong khong bi€u dién giai doan trang thai
chuyén tiép
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A

B. Classifications of Reactions

1. COverall Tranformation (relationship of reactant to product)

d.  SO0amnon

4 iy
— + H-Br —=  H—GC—C—H
A+B =——e O |
H H H H
b. Elimination B hage H H
H—G—Cc—H —=  y=( + H-&r
B — O A H H

. Substtution

A-B + C-D — A-C + B-D

d. Rearrangement

H H
H—dl‘.—l-l + cl—c1  light H-II£—EI + H—CI
H H

=
/]

'Y OF INDUSTRY



Phan Ung thé Nucleophil

* A nucleophile la m6ét nhém cé chlra doéi dién tur tu do
ma c6 thé phan Ung duoc vdi nguyén tir carbon
thiéu hut electron

« A Nhom bi dut ra (leaving group) duoc thay thé bdi
mot tac nhan nucleophile

8-89



7 7 ~? L4 2 of *
Cac nhom chuyén hoa trong phan ung S, 2 ﬁ,ﬁ

Alcohol

Ether

Thiol

Thioether

R—X LR Nitrile

(R = Me, 1°, or 2°)
X =CLBr,orl) Alkyne

Ester

Quaternary ammonium halide

Alkyl azide



Phan Ung thé ai nhan ( thé nucleophin) Sx

+  NaOCH, M,

NO; NO,

p-Chloronmtrobenzene Sodium methoxide p-Mitroanizsale (925%) Sodium chlonde

N,

1-Chlore-2 A-dinitrobenzene Ethoxide 1-Ethoxy-2 4-dinitrobenzens 8-91
anion




Phan Ung thé ai nhan Sx

HO=CNa + CHaCH:CH.CH:Br —— CHZCHACH.CH.C=CH
sodium acetylide I-Bromobutane I-Hexyne ( 70-T75%]

"__,.r"___' I|":|... g 3 - —
AT+ REX: > AOR + X
Fhenoxide & kvl halide A kvl aryl Halide anion
anion ether

U—Dm +  CHl —— \ OCH; +  Nal

Sodiurn phenoxide lodome thane Aomisale (958N Sochivim 1odide




Phan Ung thé ai nhan Sx

RO “R'—X: —= ROR' + X'

Alkoxide Adkyl Ether Halide ion
pan halide

CHyCHXCH;CH2OMa + CHaCH;l — CHyCH,CHCH-(OCH-CH; + Mal

Sodium butoxide [odoethane Buiyl ethyl ether {7 1% Sodlium
iodide

I;I th

Y—CH0l — (CHpCHOCH— ) + NaCl

' ]
& % .

(CH;»CHOMNa + .::E"I

Soclium Benzyl chloride Benzyl isopropyl ether Socdinm
isopropoxide (E45 chloride




s 2 V4 n’ *
Co ché phan Ung thé Nu Swui

NuU “/ ¢

e Pha vd va hinh thanh lién két
— Pong thoi: S, 2
— Tung budc: S, 1
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Co ché phan Ung thé s, 2

Transition state

EHI MINH UNIVERSITY OF INDUSTRY

* A transition state (trang thai chuyén tiép): nang luong

cao

* Kém bén va chi ton tai trong thoi gian ngan(10-12 s)
— Lién két o trang thai hinh thanh va pha vo
— Ca chlorometan va hydroxit lién quan dén trang thai

chuyén tiép
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Gian do6 nang lugng phan Ung S, 2 i\";’@’*

| MINH UNIVERSITY OF INDUSTRY

‘ Transition state ‘
éﬁHO --- CH3---Cl o

AGE =103\ Freeenergy of
-1 activation
HO- + CHscl1/ K mol
Reactants - % -
F AG° =
€€ 100 kJ mol!
energy
change l CHs;OH + Cl

Products
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Ay
Tinh khong gian (hda lap thé€) ctia phan Ung SNZTH”’

Tac nhan Nucleophile tan cong tu phia sau cho
nén dan dén viéc quay cau hinh clla sdn pham
cudi cung

CH, [ CH, |* CH,
N - | - .
HO:_—/;:.C_BI‘ —|HO---C---Br| — HO—C.,,!W + Br-
H'{ n | NH
CeH,; u Cod | CcHi;
[‘ An inversion of configuration @
(R)-(—)-2-Bromooctane (S)-(+)-2-Octanol
[a]} = —34.25° [a]® = +9.90°
Enantiomeric purity = 100% Enantiomeric purity = 100 %
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PN
Cd ché phan Uing thé Nu SN, Reactions inui

* Budc 1 xac dinh tdc d6 phan Ung
« Tao thanh hgp chat ionic kém bén goi cacbocation
— water molecules help stabilize the ionic products

Step 1 CH, CH,
| (e slow / = Step 1 :
H,C—C—ClI: H,C—C* +:CI: AG* (1 is much
H0 \CH Transition larger than
CH3 3 state 1 AGi(z) or AGiG),
Step 2 CH, (|?H3 thhenlce th JI[S ![s
J fast ~ l e slowest step
H3C—C\+f+\=O—H = H3C—(|3—(|)+—H £ AG#U)
CH, H CH, H o
[V .
Step 3
CH, CH, Reaction c_
| oy N - fast | = s
H3C—(|3—(|)\7H + =(|)—H — H3C—(|3—(|)= + H—(|)—H

CH, H H CH, H H Chapter 1-98



Cao ché phan Ung thé Nu S 1 Reactions ﬁ%,,ff,}

 Cacbocation cang bi thé nhiéu thi cang bén , khi cang
bén thi cacboccation cang dé tao ra

R R H H
/ / /
R—Ct* >R—C* >R—C* >H—C"*
\ \ \ \

R H H H
3 > 22 > 1° > Methyl
(most (least
stable) stable)
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Aoy
Tinh khong gian (hoa lap the) cua phan ung S, 1
« Trong phan Ung S, 1trong truong hgp ly tudng
sé xuat hién bién thé raxemic

GHFO LIRS CH,CH,CH, IS LE R
\ i \ /
\\\\\.-C — Br l—> o C—OH + HO—C - + HBr
HBC \ ‘ acetone ch \ ‘ \ /CH3
CH,CH, CH,CH, CH,CH,

(5)-3-Bromo-3- (S)-3-Methyl- (R)-3-Methyl-
methylhexane 3-hexanol 3-hexanol
(optically active) (optically inactive, a racemic form)

Chapter 1-100



Tinh khong gian cua phan ung S, 1

CH,CH,CH, CH,CH,CH, ,
\ —Br- | The carbocation has
wC—Br—— C* a trigonal planar structure
H,C ‘ low A\ and is achiral.
CH CH, H.C CH,CH,
CH,CH,CH H  HOH CH,CH,CH + H,0*
gl iyl iy e Gty \ 2 3
Back-side Fron:{-snde \“‘,..C — O+<:> \“\..C —O0:
attack . HCd N\ HC N
CH CH,CH, CH,CH, CH CI,
—_— Enantiomers —> A racemic mixture
\ fast fast
= CH,CH,CH, CH,CH,CH
H,C CH,CH, f_) q / Lo/
Front- and back-side ', :/O_C'-%, + H,07
attacks take place at equal HOH H \ CH, H \ CH,
rates, and the product is CH, CH CH,CH,
formed as a racemic
mixture.
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Ny
So sanh S 1 va. 5,2 inui

« Cacyéu t0 lién quan tdi tdc do cda phan Ung S, 1 and S, 2
— Cau tric cua tac chat

« Trong phan Ung S,2 : Methyl > primary > secondary >> tertiary
(unreactive)

* Yé&u t6 khéng gian: Su sap x€p cac nguyén t&r hay nhém trong
khong gian lam cho céc tac nhan tan cong vao vi tri it anh hudng
khong gian nhat

e tertiary halogen thuc hién phan Gng S, 1 (carbocations bén)

H H

\C/ II{
> _H
How E H\
\ N\ < Ng
e af H\ /C
@ . Y o
Nu: L C—X Nu: (B S X
% ¢ @y H/% Nu:
120 el
Methyl 1 2 Neopentyl e
(30) (1) (0.03) (0.00001) (~0)

Relative rate 102



4 2 2 n N * ><A/
Anh hudng cua nong do iﬂa

— Anh huéng cla ndng do va kha nang cla tac nhan Nucleophin
~ S 1
e Toc dd phan Gng khéng phu thudc ndng do nucleophin
— 5,2 Reaction
e TOc d6 phan Ung lién quan truc tiép téi ndbng do nucleophin
» CAc tac nhan nucleophin manh phan Ung nhanh hon ( cac tac
nhan mang dién tich am phan Ung nhanh hon tadc nhan mang
dién tich am)
— Vi du
CH,OH + CH,I

very slow

+
E CH3(|)CH3 e

H

CH,0~ + CH,I =25 CH,OCH, + I~

RO~ > HO™ >> RCO, > ROH > H,0
wlldpier 1-103
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