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ALKYL HALIDE




The strengths of the carbon-
halogen bonds

C-H 413 C-F 467
C-Cl 346
C-Br 290
C-l 228

Rates of reaction: RCI < RBr < RI



SUBSTITUTION or ELIMINATION ?




TINH THAN HACH VA TINH BASE
Nucleophile — > Phan Ung thé
/ f—> Base (Lewis) —» Phan Ung
Nu :~ tach
(RO™, H,0, Br~, NH;,....)
 Tinh than hach
Ai luc doi voi chat than dién tar
* Tinh base
Ai luc doi vai proton



TINH THAN HACH VA TINH BASE

® Cac chat than hach c6 tam than hach
la cac nguyén td gidng nhau:
Tinh than hach va tinh base bién doi
song song vGi nhau.

Vi du: tinh base va tinh than hach:
RO-> HO>> RCO,> ROH > H,O



TINH THAN HACH VA TINH BASE

® Khi cac tam than hach khac nhau
* Trong cung mot chu ky:

Cac ion cung dién tich: tinh than hach va
tinh base bién thién song song vdi nhau va
cung giam dan tu trai sang phai.

RyC: R,N: RO: F:
carbanion amide ion alkoxide ion fluoride ion
il

Tinh than hach va tinh base tang



TINH THAN HACH VA TINH BASE

* Trong cung mot nhém:

Tinh base va tinh thin hach bién déi
nguaoc vGi nhau.

CH; —S: CH; O

Tinh than hach manh hon Tinh than hach yéu hon
Tinh base yéu hon Tinh base manh hon



E: Cl:  Br: [:~
_ =
Tinh than hach tang, tinh base giam

> Tu trén xudéng ban kinh nguyén tu ting
trong khi do am dién lai giam.

» Kha nang bi solvat héa béi dung mai.



TINH THAN HACH VA TINH BASE

* Anh huéng cta dién tich ion
Dang anion luon co tinh than
hach manh hon dang phan tur

Vidu: OH> H,0 ; RO-> ROH



TINH THAN HACH VA TINH BASE
* Anh hudng ctia yéu t6 lap thé
Kich thudc cang 16n
» Tinh than hach cang yéu
» Tinh base cang manh
Tinh base: (CH,),CO- > CH,CH,O-

Tinh than hach: (CH,),CO- < CH,CH,O-



TINH THAN HACH VA TINH BASE

* Anh hudng cia dung méi

HC
i
H
= Ha
KD_H": Cl:--H—0O
HC !
|
D“'-w-.

CH=



Relative Rate of Sy1 Solvolysis of tert-Butyl Chloride as a
TABLE 8.6 Function of Solvent Polarity*

Solvent Dielectric constant e Relative rate
Acetic acid 6 1
Methanol 33 4
Formic acid 58 5,000
Water 78 150,000
Relative Rate of Sy2 Displacement of 1-Bromobutane by
TABLE 8.7 Azide in Various Solvents*
Structural Dielectric Type of Relative

Solvent formula constante  solvent rate
Methanol CH5;0OH 32.6 Polar protic 1
Water H,O 78.5 Polar protic 7
Dimethyl sulfoxide (CH3);5=0 48.9 Polar aprotic 1300
N, N-Dimethylformamide  (CH3);NCH=0 36.7 Polar aprotic 2800
Acetonitrile CH3;C=N 37.5 Polar aprotic 5000

*Ratio of second-order rate constant for substitution in indicated solvent to that for substitution in

methanol at 25°C.




NHOM XUAT

» Pbugc tach ra khoi phan t& dudi dang
phan tu trung hoa dién hoac ion am.

> Nhom xuat tot: ion cé kha nang bén
viing hda dién tich &m cula né: base yéu
Tinh base: F->>ClI->Br > 1I-
Kha nang xuat: I-> Br => Cl->> F-



NHOM XUAT TOT

W
_O—ﬁ—R
0O

Alkanesulfonate ion

O
-

O ﬁ \ / CH;

O

p-Toluenesulfonate ion

i
_O—ﬁ—O—R
0O

Alkyl sulfate ion

O F
- 1

Oﬁ(l:F

O F

Triflate ion




lon co6 tinh base manh: OH-, H, R~
» Nhém xuat rat yéu

X< N RQ)H s » R—X &

+
X< N R%)H —— R—X .

H
NN CH,CH, rH ——»  CH,CH, —Nu
Ne© N CH3 —(?3H3 —5» CH;—Nu 4+

OH ™
H,0



PHAN UNG THE THAN HACH
(NUCLEOPHILIC SUBSTITUTION)

~—

Nu: A (\*

C——XxX ———>» C—Nu + X

Nu: Chat than hach (Nucleophile)
X Nhém xuat (Leaving group)



PHAN UNG THE THAN HACH

the Syl mechanism

H H leaving group L H nucleophile H H
goes first PhEB @J\ attacks next )4
P cl = H Ph = Phs Ph
c1®
the Sy2 mechanism
H nucelophile attacks at the same time
as the leaving group goes H H

prs®

- M
P cl PhS Ph




PHAN UNGTHE THAN HACH S 2

HUB’F}, Me—’: [Ts ]* . Nui—Me +1°

transition state:
highest energy state
on reaction pathway

starting
materials:
nucleophile [~~~ -
products:
+ MeX - | MeNu + X ©

progress of reaction



PHAN UNGTHE THAN HACH S 2
/

—»>Nu—C, X

Nu: C—X—» |Nu-----C-----X
\'-—l-l"“"l -
7 A

Hﬂal OH
f""“w"”“cfr - /\_) + B

rate of reaction = K n-BuBr][HO ]




PHAN UNGTHE THAN HACH S 2

@ The rate of an Syn2 reaction depends upon:
¢ The nucleophile

¢ The carbon skeleton
¢ The leaving group

It also depends, as do all reactions, on factors like temperature and solvent.



CHAT THAN HACH

HuEr}' I'I-'IE:—C; e  Nu—Me + IEI

Table 17.3 Oxygen nucleophiles in the Sy2 reaction

Ooxygen nucleophile  pK, of conjugate acid® Rate in Sy2 reaction

HO™ 15.7 (H50) fast
RCO3Z about 5 (RCO5H) reasonable
H-0 ~1.7 (H30™M) slow
RSO,0™ 0 (RSO50H) slow

? See Chapter 8 for discussion of pK; values.



CHAT THAN HACH

< Chat than hach cang manh, phan
Ung xay ra cang nhanh
< PO manh tuong doi cua cac chat
than hach:
H,0

CH;:Br + Nu: » CH;Nu + Br
C,H-OH

Nu= HS > CN - I 5 CH;0 > HO > Cl s NH; > HO



NHOM XUAT

HO é’“‘} ME—G - HO—Me  + IE:I

Table 17.4 Halide l2aving groups in the Sp2 reaction

Halide X in MeX  pK; of conjugate acid HX  Rate of reaction with NaOH

F +3 very slow indeed
i —7 modarate
Br L fast

| -10 very fast




CAU TRUC ALKYL HALIDE

e Carbon mang nhém thé cong kénh

— Can trd tac kich cua chat than hach

-~ Phan Ung cang cham.

e Alkyl halide bac 3°: khéng cho phan
(ing thé S, 2.

e Tuong tu, do chudng ngai lap thé,
vinylic halide va aryl halide hoan
toan khong cho phan Gng thé S, 2.



.-C—Br H.C~
H,C ¢ |



Variation of rate with structure

|'3'1
S Sn2 =)
Mc| o Ml + Cl
Alkyl chloride Relative rate
WMe—Cl 200
¥l
)\t 0.02 o el 920
|

Mﬂ| 79

100 000

|



CAU TRUC ALKYL HALIDE

> KHA NANG BEN VUNG HOA

TRANG THAI CHUYEN TIEP
» CHUONG NGAI LAP THE



) Lo-
HDET\* OR

\\ aH
\/\Q — ”“‘”"ér H

Sy reaction _ —

of allyl bromide transition state

stabilization of the
transition state by
conjugation with
the allylic © bond

OR
- \)
or | °
wH
H
Br



Sn2 reaction of benzyl bromide

Hﬂe_\*

stabilization of the
transition state by
conjugation with
the benzene ring
(only two p orbitals
shown in the

benzene ring)




Reactive a-bromo
carbonyl compounds

0 0
AJ\/Br O)‘\/Br
R
L i
0
Br



0 s B ﬂj/\hlu

Nu
a* of the ¥ of th Br | £
n*ofthe BF C-Brbond  [oeo bond |
C=0 bond
8 ==
E; 0



Sp2

an amino-ketone



e Alkyl bac 1°: RCH -X: nhanh



3 R
R' ©
Nu R
R
=0
R ¥ T R
(=) Nur= ==X () Nu—ﬁa,,,,ﬁ
RAR R
7 A
trigonal bipyramid — ; tetr'ahle-:iral B
three angles of 120° 120 all angles 109°

six angles of 90°

rate-determining step



. Ca

-
”’
’

C=—C X— No reaction

Vinyl halide

: Nu

éﬁ‘c] 3x— No reaction

Aryl halide




Anh huéng ctia dung moi

e Dung moi phan cuc

e Trong dung dich: chat than hach va ca
tap chat kich dong sé bj solvat héa:

» Bén viing hoa trang thai chuyén tiép
~. Tang van téc phan Ung.

» Can trd su tiép can tam carbon than
dién t& cla chat than hach
~ Giam tbc d6 phan Ung thé S 2.



Anh huéng ctia dung moi

Protonic solvents C‘)R
Kha nang solvate H
, o A s
o
h(l)a m?nh’AdaC blet RO—H eee X : eee H—OR
vOl chat than hach :
la anion H

» it duoc sir dung OR



00

00

.0

Dung moi trong phanung S 2
* Solvate héa tot cac cation kim loai

Solvat hdéa rat kém cac anion

N .. CHs I
H—C—N H;C—5—CH;
\ o
CHs,

N,N-Dimethylformamide  Dimethylsulfoxide
(DMF) (DMSO)




Dung mdi trong phan &tng S 2

(||) -°/CH3 . (||) .o
HiC—C—N (CH3),N—P—N(CH3),
CH, -N(CH3),

Dimethylacetamide = Hexamethylphosphoramide
(DMA) (HMPA)



y )
o Sy —X —
Nu H"
A

starting materials

()

NU=

transition state

San pham tao thanh cé

su ddo nguoc cau hinh M

cua nguyén tu carbon
so vOi ban dau

H
=)
H H

H

H

products

%I‘ + X
.J.-H

=)



YEU TO LAP THE TRO

ne —Ca

H

_>

cis-1-Chloro-3-methylcyclopentane

H,C H
e + Cl
H OH

trans-3-methylcyclopentanol



YEU TO LAP THE TRONG S 2

0o CI
H OH 07

A

(+)-{S})-sec-butanol TsCl

paratoluene
sulfonyl chloride

0

/lLDE’ H 05\5{70

Sy2 reaction

B YV
N H 07
. \/L
pyridine
(+)4{S}sechbutyl

paratoluene sulfonate
[(+)-( S)-sec-butyl tosylate]

0

© o )‘\
BuyN CH;CO
Fi | 3 2 o q} H
0 4
)I\H optically active

MEEN
sec-butyl acetate

DMF
dimethylformamide



YEU TO LAP THE TRON% 2
HO O
““W )4

an optically active tetrahedral
sec-butyl acetate _intermediate
=
0 H H-0 HO H

e ()
2 =
\A \A

(—+sec-butanol



the Sy2
mechanism

rate-
determining Nu

step
- FHA i

rate-

E.tep

the Syl
mechanism

dete I’I'I'Ilr'llr'lg q
fast
— P Nu



CIHE THAN HAC]E[HS 1
(‘ Slow _

Step 1 H,C— (lj Cl — H,C—C \+ - Cl
H,0
CHj ’ CH,
CH; f (|2H3
o ast 3
Step 2 }u}—c+ff:ﬁkﬂ:=== H,C—C O*H
\ H L
CH, CH;
CH; CHj

¥ \. fast | oy
Step 3 Hy;C—C cl) H + (l)—H —= H;C— (lj cl): + H—(l)—H
|
CH3H H CH3H H




Y 4
Ve

THE THAN HACH S 1
slow _ ®
Br

stage 1: formation of the carbocation

fast
/l@ = - >L
OH

stage 2: reaction of the carbocation

rate = ky [T-Bubr]




» Chi phu thudc vao ban chat va
nbdg 46 pharsigethé S 1
» Khéng phu thudc vao ban chat

va nong do cua chat than hach



slow & Nu 9"‘)
(\rEtr &

stage 1: formation of the carbocation

Table 17.3 Oxygen nucleophiles in the Sy 2 reaction

oxygen nucleophile  pK, of conjugate acid® Rate in Sy2 reaction

HO™ 15.7 (H20) fast
RCO3 about 5 (RCO5H) reasonable
H-0 ~1.7 (Hz0™) slow
RS0,0™ 0 (RS050H) slow

9 See Chapter 8 for discussion of pK; values.



CAU TRUC ALKYL HALIDE

> KHA NANG BEN VUNG HOA
ION CARBOCATION

> KHONG ANH HUONG BOI
CHUONG NGAI LAP THE



Structure and stability of carbocations

tertiary alcohols

OH

aliylic alcohols
W\DH

benzylic alcohols

H

H®

H@
—h_

HP

stable
carbocations

Br Br



ALKYL CARBOCATION

7 orbital
empty p orbita %
ughﬁﬁ‘h
H
H @ /

extra stabilization
from « donation

into empty p orbital
of planar carbocation



ALKYL CARBOCATION

CH>

o

Hs

extra stabilization
from o donation

into empty p orbital
of planar carbocation

@
|.|_L|-'l|'“H
H

no stabilization: no electrons

to donate into empty p orbital
note: The C—H bonds are at

90" to the empty p orbital
and cannot interact with it



ALKYL CARBOCATION

-------- S

X ®

carbocation
would have to be
tetrahedral

can't get planar because
of bicyclic structure



ALLYLIC CARBOCATION

,}fﬂ""x«,.-_..,.f"*-%

e ©
= O
poiiyaiige




BENZYLIC CARBOCATION

St



Khong anh

R _109° R hudng boi
X oS X  chudng ngai
R - R lap the.

planar trigonal -
three angles 120°

R T R
H% ------ X (=) - L@
HH ﬁ*ﬁ

rate-determining step 120°



YEU TO LAP THE TRONG S 1
H

LY socrF H0 L
- h‘\/\\ :
SbFs ®
. secondary racemic
(+H5)-sec-butanol butyl cation (+}secbutanol

50%

H-0 :

\'L'I."-H

H,0 :

50%




H,0 :

20%

50%

=
o
Sy

S
HO H

R

(+H Skrsecbutanol
50%

(—- R)-sec-butanol
50%



@ e Chiral substrate
(&5

l Dissociation

ORI +'

O~ — T+

|/

O c>

50% inversion of Planar, achiral carbocation

configuration intermediate

@—>

o
o

50% retension of
configuration



» racemization

H
\E{H i \)\ - \555\{"—'
- -
ShFs ®
(+)-{S)-sec-butanol racemic
bﬁ;ﬂgadﬁg,l (+)-sec-butanol
TsClI
pyridine
® ©
H OTs BuN AcO AcO, H szl HO H
\/‘%;4 . \}Q - 2
DMF H20
(S)-sec-butyl tosylate (R}Fsec-butyl acetate (—=)-(R)-sec-butanol
e = Inversion



Anh huéng ctiia dung méi

* Protic solvents: ting tdc do ion hda
cua alkyl halide

» Tang van toc phan itngthé S 1

* Nhirng dung mdi loai nay thudng c6
hang so dién mdi I&n, tlc cé kha
nang tach manh cac ion duong va am
ra WhAi nhAat



SU CANH TRANHGIUAS 1vasS 2

4 yéu t0 quan trong

» Cau truc cua tac chat

» Nong do va do manh cua chat
than hach

» Dung moi

» Ban chat cua nhém xuat



SN SN

R-X 3° Methyl > 1° > 2°

Base Lewis y€u, cac |BaseLewis
phan tU trung hoa manh,
Nu:  |'hodc cac phan t&* |nOng dd cao
dung moi

(su dung méi gidi)

Dung |Phan cUc, cé proton|Phan cUc, khong
moi |(ruou, nudc,...) |cé proton (DMF,
DMSO,...)

' Nhém xudt: Anh huong nhu nhau trong ca hai




S1O0OR S 27???

Table 17.7 Simple structures and choice of Sy1 or Sy2

mechanism

R X R X R X
structure Me—X m H>1/ P>f
type methyl prirnary secondary tertiary
Syl reaction? no no Vas good

Sy reaction?  good good yES no




O
” Nal
(a) BrCH,COCH,CH; >

acelone

Ll

("H :["': WE
{b} GENOCHEC] JI'«'-J-lI-; acid g

NaCNN
(¢) CH,CH,OCH,CH,Br —— S

ethanol—water

H,O. H
(d) NC 2 CH,Cl ikl

()
” NalNa

(e) CICH,COC(CH;); +

acelone—watel




San pham cula (a) la ddng phan cla
san pham (b). Phan Ung S .1 Hay S, 2 ?

L VAR
(a) lf-"ll -_--_----.-:T o {:1{{:1H1 :I'_'.; + i 57 SNa —
Cl — L A — If
L J
( IJ} II.-"II ----_----.-:?_ o {:1{ {:1H'-I, }_?, + {; %7 SNa —
o LY If

Cl



Sap x€p cac dong phan c6



Hoa hoc 1ap thé cila A va B?

ywyridine
(CH:;J;CN\OH + GQNQSDECI e

LiBr

dCelOonNe

compound A > compound B



CH,

CH,SO,C]

H OH yridine > sec-butyl methanesulfonate
L L

CHCH, Fischer projection?

(8)-(+)-2-butanol

NaSCH,CH,

optical rotation ap of —25°

Fischer projection?



Hoa hoc 1ap thé cua

2-Bromobutane?
CH,
) FBr,
H+GH - CH3(|:‘HCHECH3
CH,CH; B
(5 0-(+)-2-Butanol 2-Bromobutane
CH-
MNasCH,CH, .
- 114}~5.n:31131:*11;q
CH,CH,

(51 + )-sec-Butyl ethyl] sulfide



Van tOc phan Ung ting khi
dung mOt lurong nho Nal lam
Xuc tac.

Giai thich?

H NaCN H
Bl‘ ethanol—wate - CN

Cyclopentyl bromide Cyclopentyl cyanide




PHAN UNG TACH (KHU)

(ELIMINATION REACTION)
| elimination | /
| /N
Y Z (-YZ)

“* Phan tU bi loai: HX (dehydrohalogen
hoa), nudc (dehydrat hoa),..

“* Quy tac Zaitsev: san pham chinh tao

thanh sé 13 alkene mang nhi€u nhém

thé nhat




PO bén cua Alkene
H H
HW”/LH H\%\tﬂg HaC
H H
H H H Lo
no C-H bonds H

parallel with m* H

increasing substitution allows more C-H
and C-C ¢ orbitals to interact with *



PHAN UNG TACH

nucleophilic substitution reactions of -BuBr
P rate = Kk[T-BuBr]

slow fast _
= ® | — = reaction goes at the
Br _ | H20 or HAP OH same rate whatever
| the nucleophile
tbutyl bromide hutanol

reaction of t-BuBr with concentrated solution of NaOH

rate = k[t-BuBr][HO™]

Sewe e L e
Br elimination reaction

forms alkene
t-butyl bromide isobutene
i 2-methylpropeng)



PHAN UNG TACH

Br _
! CH;CH,0 "Na“
CH;CH,CHCHj; - CH;CH=CHCH; , CH3CH,CH=CH,
CH;CH,OH
2-Bromobutane 2-Butene (81%) 1-Butene (19%)
]|3r (|3H3
CH,CH,0 "Na’
CH,CH,CCH, 2 .  CH,CH=C(CHy), ., CH,CH,C = CH,
CH, CH,CH,OH
2-Bromo-2-methylbutane 2-Methyl-2-butene (70%) 2-Methyl-1-butene (30%)

Hai co ché: Tach E1 va Tach E2



PHAN UNG TACH E2

EZ elimination

rate = k[t-BuBr][HO™]
1S ¥ H(::}Lq = HOH
I
2 molecules involved in EIE'
rate-determining step

» Can str dung Base manh va néng
do base cao.




synthesis of a diene by a double E2 elimination

Br
Brs
T
mechanism in gy,

Chapter 20 Br

Hl}et—}’H
r
Br

-BuOK

EZ

ro% \ i

E2



YEU TO LAP THE TRONG E2

Nguyén tU H, hai nguyén tUf C va nhém
xuat X: anti periplanar

%q

Anti periplanar Anti transition state Alkene




YEU TO LAP THE TRONG E2

M
X-C-C-Y Plane }{\\ R
F 4R
P=9
F:L".
F. b §

St Orbital Interaction

Plane of Developing
ouble Bond



YEU TO LAP THE TRONG E2

two conformations with

bonds fully parallel
H and X coplanar

e X

X H HX X .~ £,
'-."-"'.-?-. ﬁ"-l'.r @ uﬁHF g
'|.'l-1' i 4 iy, H
H

syn-periplanar antigeriplanar
(eclipsed) (staggered)



YEU TO LAP THE TRONG E2

tBuOH

CH,CH,CH,Br + BuOK —2CH,CH=CH,

H H Br
H Br Br H H H
H A1 H. /H H. / CH,
H CH, H
H H Br
Br Br H }r;fs H
H CH, H










YEU TO LAP THE TRONG E2

B:~~ XA H

H \__Ph KOH
\,\y G ,) —_—
C
By N By Ethanol
Ph
H
H\ Ph
Br Ph
Br

meso-1,2-Dibromo-1,2-diphenylethane

(E)-1-Bromo-1,2-diphenylethylene



YEU TO LAP THE TRONG E2

Cyclohexyl halide: H va X déu & vi tri
axial va la trans d6i véi nhau

?nn

Fing inversion H
[T S t& "
P

equatorial X is anti-periplanar X
only to C-C bonds axial X is anti-periplanar to C-H
and cannot be eliminated by an bonds. so E? elimination is

E2 mechanism possible O



alimination of diastereoisomer A

CH4 CH4
NaOEt
s - -
= ‘;'I:I =
ratio of 1:3
elimination of diastereoisomer B
CH;
NaOEt
P

250 times slower

-~
e
]

-

—

CH;

CH;



CH,

conformation of diasterecisomer A two antiperiplanar C-H

bonds: either can be
; OEt climinated to give different
Me ring H products
inversion H
H H ! Me
| G
H Cl
disfavoured; axial Pr favoured; equatorial FPr

can't eliminate (no
antiperiplanar C—H bonds)



conformation of diastereoisomer B one antk

periplanar C—H
bond: single
alkene formed Me
ring Cl
" Inversion
m € L
H?
favoured; equatorial FPr OEt

can't eliminate (no

anti-periplanar C-H bonds) disfavoured: axial FPr



HaC
HaC

ZH=

Cls

Br

.OH, alcohol
fast -
cis
Br
k.DH
alcohol
ZH=

NE.r
n
~ KOH, aleohol
HaC - slow HalC
H=zC HzC trans
CH= ZHa
=1y
k.OH
—_—— 3=
alcohol
iZH= CH3 iZH=
trans




The regioselectivity of E2 eliminations

H
H4PO,
120 °C
: o
cl
KOCEt;,
.




PHAN UNG TACH E1

E'E]/—\ T

R
P
rate- R

determining H
step

rate = K[alkyl halide]

» Khéng can ding
base manh



PHAN UNG TACH E1

Chi xay ra doi voi nhiing chat c6
thé ion hoa tao thanh carbocation
bén viing:

> Alkyl halide bac 3°

» Benzyl halide

> Allyl halide,...



73 A S1BUIl)|2 os|e AB L

stabilized carbocation:

A

» 3 o
P
B



substrates that may eliminate by E1

less stabhle carbocation

X
/EH'"* HOR o 2R

substrates that never eliminate by E1

unstable carbocation

P S
X | .

ate 1w EZ

lirmyim

=
—

may also



substrates that cannot eliminate by either mechanism

e A x



Phan Ung Thé hay Khur ?

» Chudng ngai lap thé
» Tinh base
» Nhiét do



CHUONG NGAI LAP THE

small nucleophile: substitution

KOH

NSNS

Sp2




E2 hay S 2 ???

Nal ]'[_H:LH'.. . L
CH3[|3HCH3 S CHiCH=CH, + u::Hqu:|:HCH3
Br OCH,CHs,
Isopropyl bromide Propene (87%) Ethvl isopropyl ether (13%)

f’*&v

E2
)
!
)
)

CHECE == o

+CH; s .




E2 hay S 27?7?72
CH;,-':‘*HUCHE:@':*H1 pwiso” CH:CH(CHy):CH,

Cl CN

2-Chlorooctane 2-Cyanooctane (70%)

O =

Cyclohexyl 1odide Cyclohexyl azide (75%)




TINH BASE

weak base: substitution
F:'HEH =7

(plus a few %

EtOH elimination)
P
Cl OEt

A
Spl _Ht

>L(‘; - @ (ﬁiiEt




TINH BASE

strong base: elimination
pHyy = 16

SR




Nhiét do
AG=AH-TAS
Phan Ung tach: AS > 0
» AG < 0 khi T cang 16n

» Phan Ung tach can nhiét



Nhém xuat trong E2 va E1

&
NMe KOH
|E"J heat

ammonium salt 81% yield
H,0
T
WE heat w
NMWeag
ammaonium salt SE% yield

+ ME;H



E2 elimination

f EEI'H

J

E1l elimination

strong base

®

NMej

-5

tertiary cation



Nhém xuat trong E2 va E1

\Va \Va
S“““cl Me™ \SHEI

methanesulfonyl chloride
M (mesyl chloride, MsCI)
toluene-para-sulfonyl chloride
(tosyl chloride, TsCl)

EZ eliminations of tosylates

r o
OTs E2 Z




SU tao thanh Tosylate

Reagents: ROH + TsCl + Pyridine
pyridine
DS
R— I}H = R QEJ —= R—0
‘::u:?’

5\@\

tosyl chloride



SU tao thanh Mesylate

Reagents: ROH + MsCl + Triethylamine

triethylamine

:NEt; sulfene
|
VALY, A

Sty T




MEH‘H #“DH MsCl. Et;H Mea ﬂ.,nkﬂru'ls DBU MEH.HH
#J“u &ﬁLx ﬁﬁLx [
0 r|~| 0 r|~1
Me rﬂe Me
X
MsCI, EtzN MsCI, EtzN
- e

OH OMe

not isolated precursor to a sugar analogue

EZ2 eliminations of tosylates

-BuOK
-
0Ts B2




Weakly basic

Strongly basic,

Strongly basic,

Poor nucleophile  nucleophile unhindered nucleophile  hindered nucleophile
(e.g. Ho0, ROH)® (e.g. 1", RS") (e.g. RO") (e.g. DBU, DBN, {-Bu0-)
methyl no reaction Sy Sy Sy
HsC
3 R."-'.
primary (unhindered)  noreaction Sne Sy E2
A
o "'1
primary (hinderad) no reaction Sy E2 E2
T
Y X
secondary Syl, Bl (slow) Sy E2 E2
~ L‘*-x
tertiary ElorSyl Snl, El E2 E2

,e“‘H_';._'_




San Pham Chinh?

Br
KHS0,
(a) "f \\ IZ|Z‘.HCH3C.H3T"
~ OH
KOC(CHa)
(b) ICH,CH{OCH,CH;); (CHa)COH, heat i’

H

: J,CH;
I::" MaliCH-CHa .
c) CHsCH2OH, heat
- "Br

H,C




San Pham Chinh?

(d) »

(CHa )50O0H, heat

(CH4)CCl

HO CN

FECHS Oy

(&) > (Cy2H NO)

CH,O

| 30— 150



San Pham Chinh?
CH-OCH,

(1) CH;0- 9, %} (CroH120s)
CH50 -
CH.0

Br
Cl CH .

NalOCH
CH;OH, heal




San Pham Chinh?

H,50,

(f) HD'J‘:‘.{CHECDEH"JE ———> (C4Hq0g)
CO.H
Citric acid
H:C. _CHa
RO CH

(Z) > (CrpH py)

DS, 7T



(@]

Co ché ?

H”

C(CH;)s C
OH CH, 2



—H,0
C(CH,),

OH C(CH;),

— e

. . C:;
ﬁC—CHB CH. ©H;
|. |

CH, CH,
CH, . CH
& <
— N



H
| CH,
(OH H
CH. heal
CH, CH,
2. 2-Dimethvlcvclohexanol | . 2-Dnmethyloyclohexene

' QZCLCH;}:

[sopropvhidenecvelopentane



CH.
Secondary carbocation Tertiary carbocation
CH,
X, e [~
r: CH, “CH,
CH

Isopropy hdenecyclopentane
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