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Nucleophilic addition to the double bond :
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Slo it Al o il S ol ALY am A clelil) aal e e
o5 ((-CN) silnd) de saaal 3 sladd) (C=C) da 93 3al) dday) H) 3 LS )
o2 & b Cus o(Acrylonitrile) Jo s shy SY) Cliide LS el o3a AL
oo Bl da g 3l Adad N 05058 3,0 ae (V) disalS sl Ll ) kel
v de gene Bli ) LSy gan 2iLay) o3¢l 44C) dagill g -CON 4o sana
Cyano ) — Agalal) o3a Gpans Cpla L ey o lall J sl il ae Ji

. (ethylation
S HS - CH, - CH, - CN

[ PhOH b0 - CH, - CH, - ON

CH,=CH-CN
ROH _ RO-CH,-CH,-CN
RNH
———2» RNH-CH,-CH,-CN
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Michael reaction :dsla Jelas 1-8

Laddl e Boeoa desS) lSe e deld sy o oSa
@sind (gl edolite Gl o (g giad s S L dgliadl Sl
LS el 028 dlelie &8 Cua (i S e sane pe Alaliie da 50 30 ddadl ) o

177



mw (el ol mm

i g @ed cH— ) -CHy Ao sene o gsint Al Gl e g
S STy e ln e 52008 3 5m 5 5 Lie sl S (S5
Wi gl Gmela @l o el S0 058 o oS s La Ldasial
A BN e ¢(Cyanoacetic esters) Slind gl el il (Malonic esters)

teh e Sl el
Ph - CH = CH - COOC,H; + CH C2HsQ
-CH=CH - oHs » (COOC,Hs ), == 25 Ph-CH - CH, - COOC,H5
|
Ethyl cinnamate Ethyl malonate CH (COOC,Hs ),
_ C,HsO
Ph-CH=CH-CO -Ph + CH,(COOC,Hs), 2252,  Ph-CH-CH,-CO-Ph
Benzalacetophenone Ethyl malonate CH (COOC,Hs ),
_ C,Hs0O
CH; - CH=CH - COOC,H; + CHs - CH (COOC,H;), 2159 cH; . lCH - CH, - COOC,H;
Ethyle Crotonate Ethyle Methy] - C (COOC,Hs ),
malonate |
CH,
CH, CH,

| - |
CH,=C-COOC,H; + CH,-COOCHs; MO  cp,-CH- cooc,Hs

CN (|JH-COOC2H5
Ethyl - p - methyl - Ethyl Cyanoacetate CN
acrylate
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1)  CH,(COOC,Hs), + :Base —»  H:Base + HC (COOC,Hs)

||

|~ - |1 |
2) —CiC]C:O + CH(COOCyHs)y - —C=C=C-0
i
H H
Nucleophile CH(COOG:Hy),
“H:Basér
s 1
—CIZ—CH—C—O +  :Base —C—-C=C—-0OH
i
CH(COOC,Hs), CH(COOC,Hs),

Michael product
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