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Chuong VIII: Polyen khac More than a book

CHUONG UIII: POLYEN KHAC

[ ciw tric

Khong khéc gi so véi alken, chi khéc 1a cé nhiéu trung tdm phan tmg dan dén
khi phan ting ti 1€ 1:1 can liea chon sao cho phu hop véi logic va dé bai yéu cau.

I I1. TiNH CHAT HOA HOC

f( STUDY TIPS %

Véi Ri1 va Rz cung hudng

trong khoéng gian khi
tham gia chuyén vi [3,3]
sé thu dwoc poluen c6 cau
hinh E,Z hodc Z, E trong
khi Ri va Rz2nguoc hudng
sé cha yéu thu duoc

Lpolyen ¢6 cdu hinh E,E.

r( STUDY TIPS >—

San phdm cuéi cung cta
phan ting trén c6 thé thu
duoc tryc tiép tir phan
tng dau tién néu cdng
theo hudéng 1,4.

- Théhién day du cic tinh chat ma alken co.

1. Phan dng [3,3]

- Phan t¢ng quan trong nhat cia nhém nay chinh la phan tng [3,3]
Phan ting tong quat

R, :{E i, R, :ij

Ry > R, X

Dua vao su dich chuyén electron va cac lién két ma phan ting tao ra sy bién doi
“vi diéu” trong phan tt va duoc tng dung rat nhiéu trong cac phan tng tong
hop hitu co. Chiing ta ciing c6 thé dé dang nhan ra rang, san pham la mot chat
c6 dong phan hinh hoc. D€ xac dinh san phdm thudc dong phan dang nao, chiing
ta xét co ch€ phan ting theo co ché vong 6 canh nhu sau:

Ry R,

R, o Ro
Rl

|

Ryr

EZ
1
\=\ 2z

|

Ry, :
b = EE
Ry < K2 R,
R, 1'{1
Khéng vu tién 77

Khi Ry, R2 khong cung hudng trong khong gian, truong hop tao ra san phdm
déng phan Z,Z khong dugc wu tién do 2 nhém Ry, R» déu ndm 6 vi tri axial
(khong bén bang cac nhom thé ¢ vi tri equatorial).

Ngoai dang tong quat v6i mach toan carbon va cac nhom thé alkyl thi dudi day
la cac dang bién thé co thé gap trong cac bai thi.

Chuyén vi Oxy-Cope
HO

—— _ e “ - > “
XMg/\/
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V’Tai sao khong st dung
phan Gng truc tiép dé
tong hop vinyl ete can
thiét ma phai st dung
phan ting trao d6i?” ‘

STUDY TIPS )—

Khi vi tri ortho bi chiém,
phan ting chuyén vi sang
vi tri para. Chu y vi cac
nhém thé & mach nhanh.

' Ay ~ 2 ’ PA
“Viét co ché phan ttng dau

tién.

V|
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Chinh phuc dinh cao héa qudc gia — qudc té - Ban luan hiiu co CHU VAN PHONG

Chuyén vi Claisen véi allyl vinyl ete
OR

SR GRS

(D
Phan ting dau tién thuee chét la phan tng trao do6i alcol, rat hay duoc sit dung dé
tong hop cdc dan xudt vinyl ete. Cac vinyl ete ban dau c6 thé dwoc tdng hop ti
phan ting At hay A ctia alcol vao alkin.

Chuyén vi Claisen vdi allyl phenyl ete

OH O)
R A~ PBr i E PN
K2C03

Trong phan tng trén, néu tat ca cac vi tri ortho déu bi chiém thi nhém oxo khéng

thé tautome hoa dé tao thanh nhém phenol, do d6 tao san phdm khong bén. Khi

d6, phan tng tiép tuc chuyén vi mot lan niva.

O R @) OH
R, R, R, R, R, R
D ( | — —

Chuyén vi Claisen vdi ortho este.

OFt
MeC(OEt), o & o o

H* v—> A

OEt

\/\OH

Chuyén vi Irelend-Claisen
O

)j\ OSiMe, OSiMe,
1.1LDA
0 LLDA )\
7 asivea Lo

Chung ta hoan toan c6 thé st dung dang enol trong moi truong kiém cta
este d€ tao ra san pham cudi cung, tuy nhién hiéu qua cua phan tng khong cao
do chi c6 mét lwgng nho dang este ton tai dwdi dang enol. Khi phan tng véi LDA
r6i SiMesCl thi phan 16n este chuyén sang dang enol va dan xuat oxy-silyl dé
dang duoc loai bé bang dung dich acid loang.

Dang este c6 thé tdng hop tir alcol allyic va cac dan xudt dwoc hoat hod
cua acid acetic. Tuy nhién, trong cac bai tap co6 thé st dung 4-methylenoxetan-2-

on (chat nay dwgc tao thanh tir phan tng dime ceten) dé€ phan ting nhu sau:



V’Vigt co ché mé vong 4

canh cua 4-
methylenoxetan-2-on
bang dan xuét alcol
allylic?”

4

( STUDY TIPS >—

Phan @ng nay giap
chuyén dich nhém -OH
thanh -NH: theo chuyén
vi allyl, cha y vi tri nhém
R.

'( STUDY TIPS )-

Phan tng [3,3] la phan
tng thuan nghich

Rét nhiéu phan tng hitu co
la thuén nghich va phan ting
chuyén vi [3,3] ciing véy, do
dé, trong diéu kién phan
tng thi san phdm hoan toan
c6 thé chuyén nguge thanh
chdt ban dau, do d6, phan
tng duge ting dung rét rong

Chuong VIII: Polyen khac More than a book

O

I )J\/‘L

g

\><

OH—'\)Q

Lindar

O OH

O OH O
~ ¢ © CO
w P 2 =

Chuyén vi Claisen v6i O-allyl -N,N-dialkyl

NR, NR,
MeC(OEt),NR, )\ 0
\/\OH > O — O
H* v N

Phan ting nay tuong tu chuyén vi Claisen véi ortho este, tuy nhién, dan xuat ban
dau str dung c6 chat khac biét nén san phdm la amid chit khong phai este.

Chuyén vi aza-Claisen

R R

R R-CN R
\/\OH o* NH A\ Ko \)\ NI
a1 T U :

Chuyén vi Claisen vdi cdc vong.

< —0O Z — O

Day cling la mot trong nhiing phuwong phap don gian va hiéu qua dé tong hop

cac vong 16n 7,8 canh.

Bai tap
Viét cc san phdm ctia phan ting chuyén vi [3,3]

TP T b S e O

MeO._ _OMe
s 10 0 :
OMOM J\)k
/\/\O A O/\/\
O~
OTBDMS
10
7 8 ?
OH OMe + OMe
)</ o H
N N A + %\K _ B
125°C L 0
Ilin
MeC(OEt), N nPr-C(OEt),
- <
OH TsOH, t° HO~ N >gt TsOH, t©
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Chinh phuc dinh cao héa qudc gia — qudc té - Ban luan hiiu co CHU VAN PHONG

Hoan thanh day phan ting sau va giai thich cdu hinh chat E?
OSiMe,

= CN  toluen LLAH TBAF
o e P
X to 2. BocCl '
C;;H;oNOSi C16H31NO;Si C15HpsNO;

KH t° 1. TFA
_— D — » E —_— NHz
CCl,CN 2. KOH, t° .

‘ 'Y H,N 2

Cy5H3CIN,05 2

2. Phan ting chuyén vi di m methan
Phan ting chuyén vi di m methan la mdt phan ting quang hoa c6 sy tham gia ctia

dan xuat 1,4-dien d& hinh thanh mdt dan xudt cyclopropan nhu sau:

R R
R
| —
Co ché
R_Ry R_ R, R_ R, R R,
R, wv . R, c R, M\
| | <yt Ro b 2
R Ry Ry R, Ry "R, *
R R,
R R,
2/ R,

Dura vao co ché trén, c6 thé thdy phan tng c6 thé dién ra theo rat nhiéu huéng
khac nhau véi rat nhiéu chat c6 thé thu duoc. Do d6, tiing dung cta phan ting
nay trong cac bai tap chi yéu dé viét cac co ché, it xuat hién trong cac day phan
tng do cdu truc san pham kho doan (hoac phai cho biét truedce cau trac phan tw
san pham , néu chi cho cong thitc phan tk thi rat khé doan cdu tric san pham).
Ngoai ra, mot trong hai lién két ddi C-C c6 thé duoc thay thé bang 1 lién két d6i
C-di t6 nhu: C-N, C-O...



Chuong IX: Alkin More than a book

CHUONG IX: ALKIN

[ ciw tric

Trong phan t&r chira mot lién két ba vi 2 nguyén tix carbon lai hoa sp, lién két
nay c6 mat do electron rat cao. Do d6, nd cd thé cong hop vdi vai tro la chat
nucleophil (cho di electron). Vé phan ting thi alkin chia thanh 2 loai: phan tng

chung ctia alkin va phan tng chi c¢6 ¢ alkin dau mach.

[ 1. pHin une chun

Céc phan tng chung gidng véi alken

[ 1. phin ime cone

STUDY TIPS )—

Alkin cong halogen theo
ki€u trans nhu alken
nhung kha nang cong
kém hon alken.

STUDY TIPS )—

Alkin cong dan xuat
boran r6i oxy hoa thu
dwoc aldehyd, ceton

1. Cong electrophil Ae
a. Cong X-Y.
Phan ting theo co ché€ giong vodi alken cong X-Y, tuy nhién do cau tric trung gian

la vong cyclopropen nén kha nang phan tng cta alkin kém hon so vdi alken.

- X) X
X-Y
R
Rl — R2 —_ > /Q\ — R I)\( 2
Ry ( R,
- Y
Y Trans-alken
b. Cong HX
Co ché tuong ty alken cong HX, v6i X = OH thi c6 thém xuc tac la HgSOs
« X
H+ Y H H
R——R, > Rl/\( - Rl)\(
R, R,

¢. Cong dan xuat cta Bo
Céc co ch€ cling nhu tdc nhan phan ting giéng phan tng cong véi alken, tuy
nhién thay vi thu dwoc alcol nhw alken thi alkin thu dwoc aldehyd va ceton.

H H
Sia,BH . H,0,
R—=R, . )\(leaz =2 R )\(OH
1 NaOH R
® % ’
— &Y
R2

2. Cong goc Ag

Xem lai “Ba co ché co ban”

3. Cong nucleophil Ay
Do nguyén tt carbon lai hoa san phdm c6 dé am dién 16n hon carbon lai hod sp?
cua alken ma alkin c6 thé tham gia phan tng cdng nucleophil.

=z K
Rl

R R,

R
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STUDY TIPS )—

Vinyl ete thu dwoc tir
phan ting nay c6 thé tham
gia chuyén vi [3,3]

Chinh phuc dinh cao héa qudc gia — qudc té - Ban luan hiiu co CHU VAN PHONG

Phan ting dwoc hoat hod khi R 1a mgt nhém hut electron manh. Khi sit dung
alcolat dé thuc hién phan tng sé thu duoc vinyl ether, chat nay cé nhiéu tng

dung trong phan ting [3,3]. Tuy nhién, vinyl ete thuwong dugc tong hop theo phan

tng sau:
OR
)\ R,OH OR;
Ry >
1 R Hg?2" R])\ +ROH
2 & R,

Phan ting teong ty nhu phan ting trao doi alcol.
Chu y: Cac phan ting trén déu tuong tw nhu véi alken, doc lai phan alken dé hiéu

hiéu r6 thém vé phan tng.

I V. PHAN UNG TAO PHUC UGI KIM LOAI CHUVEN TIEP

STUDY TIPS )-

Alkin cling tao nhiéu

phtec véi kim loai chuyén
tiép nhuw alken

STUDY TIPS )—

Véi su cO mat cua cac
phtic chat kim loai chuyén
ti€p, phan ung oligome
hoa dat hiéu sudt t6t

88 [LOVEBOOK.VN

Véi mat do electron cao ¢ lién két ba, nén gidng voi alken nén alkin ¢ kha néng

tao phtc v6i kim loai chuyén tiép, vi du:

= | P,
Tii{ | |......----w\// /"Pt_| |
@/ SiMe, / PhsP Ph

Céc phttc chat nay sé la xtc tac cho chinh alkin phéi tt trong nhiéu phan ting

hoa hoc.

1. Phan dng oligome hoa

Trudc day, trong cong nghiép nguroi ta thuong dime hoa acetylen thanh vinyl
acetylen d€ tong hop 1,3-butadien dwdi xtc tac cia CuCl-NHiCl/5°C, & nhiét d6
cao hon sé thu dwoc divinyl acetylen.

CuCl, NH,CI

- =\ 7 — N\

Trime hoa alkin thanh hop chét thom dwdi sy xtc tac ctia than hoat tinh, san

pham thu dwoc rat nhiéu tap voi hiéu suat rat thap.

1YL 0-CC
=

—_—
tO
Dé€ cai tién phwong phap trén, nguoi ta st dung cac xuc tac la cac phic chat kim
loai, cac phtrc chat nay lam tang hiéu sudt ciing nhu giam nhiét do ctia phan ting.

Céc phtec chat hay st dung 1a dan chat ctia Ni, Co, Rh, Pd... (xem lai phan alken)

R R
R
| ’
i +
—_—
R R R R
R

Cac phan ting c6 thé dime, trime, tetrame..., vi tri cic nhom th€ cling tuy tirng

R—

diéu kién phan ting va xtc tac duoc stt dung. Co ché chung cta cac phan tng



r( STUDY TIPS )—

Ung dung ctia phan ting
d€ téng hop cac alkin
thich hop theo mong
mudn ciing nhu tao alkin
vong (vong 8 canh tro
1én).

STUDY TIPS )—

Céc phan tGng néi mach
nay thwong dwoc xuc tac
bang cac phtic chat cta
Paladi hay Rhodi.

Chuong IX: Alkin

More than a book

duwoc md ta nhu sau:

R
N R -
M~ R -
N r M R,
R =
RlR
R R
R® R

2. Phan (ing trao doi alkin.

Ciing giong nhu phan ting Grubbs trong phan ting trao d6i alken, alkin cting cho

phan ting twong tu voi xuc tac la cac p.

httc chat ctia Molypden va Wolfram.

R——R, Mo(CO), R——R,
Ry——R, R,—=——R,
Mot s6 xtc tac hay dugc sit dung
Ph Ph
ocC CcO OocC cOo | |
\‘ ‘/ :‘ I"/ OC“""'CI'
oc” | >co oc” | >co 7/ co
Cl Br oC
Co ché
M=—R, R
Me( ! M- Ry M=—R,
i —_— |
R,———R / :
z ? R; Ry Ry R, R——R,
Vidu
I
Ph
Ph\ /MO\N/
RN
OY\/YO K T\R O\\‘/\/\’&O
o) o) th O O
K H> B
3. Phan iing véi dan xuat halogen.
Phan tGng tong quat
— R R
R] X R3TR4 1 3
X »
Ry OYH Pd(OAc),(PPh,), R, Ny~ TR,
X=halogen
Y=0, S, N...
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STUDY TIPS )—

Cac phan tng nay dugc
tng dung dé tong hop cac
di vong thom 5 canh.

Chinh phuc dinh cao héa qudc gia — qudc té - Ban luan hiiu co CHU VAN PHONG

Co ché

L L
| |
R;._X  Pd(OAc),L, Ry Pd=X Ry PdzX .
X =
Ry YH R;y” “YH Ry” TYH Ry——R,
RS
R Ry R R R, R,
N T T — I
R R, _PdL R R
’HY - --PdXL, Ry YT 2o

| v. pri ine cone nonc vone

STUDY TIPS )—

Phan tng Bergman dwoc
st dung d€ tong hop dan
xudt benzen thé.

1. Phan dng Diels-Alder
Xem lai phan alken lién hop

2. Phan ting Pauson — Khand

Xem lai phan alken

3. Phan ding vong hoa Bergman

Phan ting Bergman la phan ting chuyén dich cac lién két boi ctia endiin (mot noi
d6i va 2 n6i ba gan nhau) dwdi sy xdc tac ctia nhiét d¢ cting nhu sy tham gia cua
cac chat c6 thé cho hydro.

_ I"Z .
t()
R | /\, R/\©:R2 R R,
R R R + i
! \\ R l .J R, Ry
3

Chét cung cap hydro hay gdp nhét la 1,4-cyclohexadien. Ngoai ra, ¢ trang thai
goc trung gian néu bo sung thé gdc tu do khac vao thi sé thu duogc cac san pham

tuong tng.

[ i phiw ne wni noa

STUDY TIPS >—

H:/Lindar tao cis-alken va
Li/NHs tao trans-alken.
Phan t¢ng khong tao
alkan.

90 LOVEBOOK.VN

1. Tao cis-alken

- St dung Hz/Lindar hoac H2/PbSOs-BaCOs hodc Pd/C-quinolin/pyridin

Céc xtic tac nay déu c6 dédc diém la thém mot chat lam giam hoat tinh xtc tdc nén

phan tng chi dung lai 6 alken. Co ché phan ting tuong ty nhw hydro hoa alken

nén phan tng la phan tng cong syn, do d6 alken thu duoc sé 6 dang cis-alken.
H,

Lindar

- St dung diimid (xem lai phan alken)

2. Tao trans-alken
- St dung cac kim loai kiém trong dung mo6i NHs, vi du nhuw Li/NHs; Na/NHs..



Chuong I1X: Alkin More than a book

Na R R] R ° NH3 R °
R——R, e ey =
R, ™M H R,
Trans bén hon cis
Na R _~ NH, R H
H R, -NH,” ¢ R,

C4c cis, trans-alken rat hitu ich trong viéc tong hop cac chét c6 tinh quang hoat,
nhat la khi st dung cac phan ting dong vong nhu Diels-Alder, [3+2]...

3. Tao alkan
Céc alkan duoc tao ra khi sit dung hdro hoa bﬁng cac xuc tac kim loai chuyén

ti€p nhu phan hydro hod alken.

J i phén ina oxv Hod

STUDY TIPS )-

Ozon phan alkin chi ra
dan xuat acid carboxylic.

1. Oxy hoa bang KMnO,
St dung KMnO:s loang lanh, pH trung tinh hodc kiém sé thu duoc dan xuat

diceton con néu stt dung KMnO:s trong moi treong acid hodc dun néng thi sé thu

RJ\W R,

@)

dwoc cac acid.
KMnO, KMnO,, 0°C

H,0

R R,

R-COOH +

R,-COOH
H,S0,
2. Phan ding ozon phan
Khong giéng nhu ozon phéan alken, du ¢d stt dung xtc tac gi trong budc thit hai
ctia phan g ozon phan thi ciing déu thu dwgc cac dan xudt acid (trie cdc chat
khtr c6 thé khir acid carboxylic)

R—=——R, 19 . rcoon « R,-COOH
2. NaBH,
Hodc 2. Me,S
Hodc 2. H,O,

Cac phan ting oxy hoda nay cé thé hiru ich trong céc bai tap xac dinh cau truc

hop chét htru co.

I VIIL. ALKIN DAU MACH

F( STUDY TIPS )—

Mudi natri ctia alkin-1
thuong dwoc stt dung nhwe
mot tac nhan cd6 tinh
nucleophil.

1. Tinh acid cda H trong alkin dau mach
Theo nghién cttu, alkin dau mach ¢4 tinh acid 16n hon ca NHs, do d6, nguoi ta
hay st dung NaNH: dé€ tao mudi natri ctia alkin dau mach

NaNH,

S

R

R Na
bién tich am trong alkinyl carbanion duoc bén hoa béi carbon lai hoa san pham

hut electron manh do d6, d6i electron duoc giai toa mot phan. Hydro cua alkin-
1 ¢6 tinh acid, do d6, né c6 kha nang phan ting véi cac base manh dé tao thanh
mudi, cting nhu phan ting v6i hop chat co magie dé tao cac alkan.

MeMgBr

EE—S .

R

R cH, 1}

MgBr +
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r( STUDY TIPS )—

Phan ¢ng cta alkin-1 véi
aceton thuong duoc st
dung d€ bao vé alkin dau
mach, mudn loai b6 nhém
bao vé nguoi ta thuong

Chinh phuc dinh cao héa qudc gia — qudc té - Ban luan hiiu co CHU VAN PHONG

dun trong KOH/i-PrOH.

f( STUDY TIPS >—

Cac aryl, vinyl halogen
khong tham gia phan ting
thé nucleophil v6i muéi
cua alkin-1. Trong diéu
kién phan tng co ban

92 [LOVEBOOK.VN

Ngoai ra, n6 cting dé dang tao mudi vdi cac ion kim loai chuyén tiép nhu Ag,

Co... tao cdc mudi c6 mau.

2. Tinh nucleophil cda alkinyl carbanion

Do akinyl carbanion dugc bén hod nén né cé thé thé hién nhw mot chat cé tinh
nucleophil va tham gia moi phan ttng ma mot chat c6 tinh nucleophil c6 thé thuc
hién nhu: An; Sn; xtic tac cho phan ting tach...

a. Cong hap vai hap chat carbonyl

O
)J\ I{1 OH
R——Na + R R Rz&

Néu st dung acetylen thi c6 thé phan tng theo ti 1€ 1:2, khi d9, ta sé thu duoc 1

hop chat c6 tinh d6i xting véi 2 nhém -OH. Cac alkin-1 déu c6 thé phan ting truc
ti€p duoc véi cac hop chét carbonyl, tuy nhién, d€ tang hiéu qua ctia phan ting,

nguoi ta thuong chuyén sang dang mudi véi natri.

b. Thé nucleophil véi dan xuat halogen dé tao alkin giiia mach.
R———Na + R;-X R———R;

R,# aryl, vinyl
Dan xuét halogen dé dang tham gia phan tmg thé& nucleophil véi alkinyl
carbanion véi Ri thuong 1a g6c alkyl. Dan xuat iodo dé phan tng nhat, kha ning
phan tmg giam dan cho dén dan xuét fluo.
Vi R1 la aryl hay alkenyl thi phan ting nay xay ra voi hiéu sudt rat thap do lién
két chac chan C-X. D€ tao cac hop chat cé ndi ddi gan véi ndi ba ma st dung
alkin-1 thi ngwoi ta st dung phan tng Sonogashira.

PdL,, Cu®, t°
R——=—H + RX R———R,

X=I, Br, Cl, OTt.

Xc tac 1a cac phtre chét caa Pd duoc dé cap rat nhiéu trong cac phan trude.
Co ché

R—H
l Cu”*
PdL L — L
R;X : RPAX L ) R;-Pd—=—R
L L
k-
L-Pd—=—R R—=—R,
Rl

Vé kha nang phan ting ctia cac nhom thé -X:

Vidu



STUDY TIPS )—

Phan tng Glaser chi phu
hop d€ tdng hop diin d6i
xing

Chuong IX: Alkin More than a book

STUDY TIPS )—

Phan 1ung Cadiot -
Chodkiewicz duwoc st
dung dé€ téng hop diin
khong d6i xtng.

OH
HO>{ A\
Br KOH S
\ A I\\T 7\ . N NN
P Pd/C, PPh,, Cul iPrOH, t° ‘ \
N N= N P
K,CO, / N

3. Phan ting ghép doi.
a. Phan ting Glaser
Day la phan ting kha c6 dién khi duoc Carl Andreas Glaser sit dung nam 1869

v6i xuc tac la mudi dong (I), thém chat oxy hod 1a oxy.

CuCl (O

2 R——H 2 R———~Cu R————R
NH,OH NH,OH
EtOH EtOH

Dé dang nhan thdy réang, néu st dung 2 phan tir R-C=CH sé thu dugc san pham
déi xtrng. Khi san pham mong mudn la hop chat khdng ddi xing, khi dé phan
tng Glaser sé khong hiéu qua do phai sit dung 2 alkin-1 khac nhau (thu dwoc 3

san pham)

b. Phan (ing Cadiot — Chodkiewicz

Dé khéc phuc nhuoc diém trén ctia phan ting Glaser, ching ta c6 thé st dung

phan ting Cadiot:
CuBr
R—————H + Br———R; R — — R
1
Et;N

Xc tac ctia phan tng ciing stt dung mudi dong (I) nhung ¢ bo sung thém amin.
Co ché

o CuBr Br——R; ]I3r
R——H R——Cu R—=—Cu—=—R,
NEt,
— R——=VFR,
Céac dan xuat 1-halo alkin cé thé tong hop theo cic con duong sau:
R—— R—=—COOH R-—= R—= R TMS
Vg NBS S
N NCS 1. EtMgBr e
15 TBATFA nBuli 5 | *@
3 t 2
CBr,/KOH I,, DMAP
R ——> R-—==Br R——Cl R——1I R—=
S ccl,  KI, TBHP 2,
({b?’ < NBS 4 MeOH [/j/ O/\/(?
Br > K,CO, € 28
P Q AgNO, KyCO, - S,
R A g R—=—TMS - R—=
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