
Accepted for Publication in the Journal of Indian Chemical Society. 

Effect of Elect ron Withdrawing Groups on Grignard Reaction With Unsatura 
ted Carbonyl Compounds. 

Madhus udan Basak and G.s.s. Murthi ~. 
Depart ment of Chemistry , University of North Bengal, 

P.O: Nor t h Bengal University, Dt. Darjeeling, 73 4 430, W.B., India. 

Abttrac t: Ad clition of Grignard reagent to ethyl-[ 5,6 ] benzocoumarin 3-
Ca r boxylate and 3-ace tyl [ 5,6 J benzo c oumarin proceeds exclusively in 
the 1 ,4 - fashion eve n in the abse n ce 0f Cu+ ions. · 

I t is wel l known that th e mode o f addition of Grignard reagents to un 

s a turac e d Carbonyl Comp ounds is i nf l uenced by cu+ lonsl ; Whereas normal 

( I ,2) a ddit i on takes plac e in the absence of cu+ ions, conjugate addition 

takes place i n thei r presence. We wish to repor t the uns u al and exclusive 

1 , 4 addition o f the Grlgnard r e agents to the coumarins ethyl [ 5,6 ] benzo 

co u ma r in - 3 - carboxyla t e (I ) and 3 - acetyl [ 5,6 ]benzocoumarin (II) in the 

absen c e o f cu+ ions. These c o mpounds when reacted with me t hyl magnesium 

i o d i de acco r ding t o the procedu re of Cook and Wall2 gave ethyl 4 - methyl 

3 , 4-fdihydro [ 5 , 6 ] benzocouma rin - 3 -- carboxylate ( III) and 3- acetyl 4 - methyl 

J , 4 d i hydro [ 5,6]ben zoco umar in ( IV) r espec tively. The fact that Coumarins 

( v) 3 an d (VlJ 4 give normal aclditi on products under the same conditions 

s uggest s that the ele c tron withdrawing acetyl a nd ethoxy carbonyl groups 

at 3 posi ti o n are responsib le for this unusual behaviour. The structures 

of the adducts hav e been characterised by their spectra. 
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Experimental: 

A Solu t i o n of 2.5 mmol uf th e coumarins (I) and (II) in dry 

THf wa s adde d wittl stirring t o a large excess (25 mmol) of methyl magnesium 

i od i de in an h yd rous ether und e r riitrozen atmosphere. Usual work - up gave the 

a dclu c t s ( I II) and (I V ). 
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Co mp ound ( I I I): M.P . : 96°C : I R : 1 715, 1'/55 c m- 1 1H- NMR in CDC1
3

: 6H aroma-

t: i c 6 8 - '1 . 2 , 1 H d 6 4 . 2 7 , 2 H q 6 4 . 0 , d 6 1 . ~1 3 , 3 H t 6 0 . 9 7 ; MS: 2 8 4 ( M + , 1 7 ) , 

2 1 1( 10 0 ), 168(32). 115(33). 

Compound (IV): M. P.: 114°C; IR: 

1 3 . 2 , 6 H a r o ma t t c 6 8 - 7 . 2 , 1 H q 

2 ll ( 100) , 1 97 ( 50 ). 

1 7 1 5 , 1 7 6 2 cm - 1 ; 1 H- NMR in CDC 1 
3 

: 1 H s S 
+ . 

S 4 . 4 , 3 H d 6 1 . 5 ; MS : 2 5 4 ( M , 2 8 ) , 2 2 1 ( 0 1 ) 
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METHYL MAIJNES:IUM JI)DIOE TO ETHYl~ (5,61 BEN'ZO-

- 3 -C AP.Bt ::> XVLATE EXCLtJSl'VELY TAKES PLA C E IN THE 1,4-FASHION 

E\'EI'-1 lN TffF. AB S ENCE O F ·~ UPP..OIJS IODIDE . 

ADOt.rt::T 

THE STUCTURALLY SIMILAR 

3 .4 -C VCL L'PE~4T \.) 

THF 'S:T U C TURE 

DERI\' ATI\'E !JAVE t.2 UNDER IDENTICAL CONDITIONS. 

t::>F THE AOOUCTS HAVE BEEN ESTABLIS HED BY SPECTRAL 

Addi t1on of ati organometallic t· eagent to an ·~·,(1-unsaturated 

'f' c.:wbonyl compound occut- s 1 n one or- both of two modes: attack at 

car bon y l function produc t s 1, 2 adduct, wherea s reaction w ith 

entire conjugated system gi ves a 1 ,4 adduct. 
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Addt 1 on o f G1·· j gnard t· eagen ts to •." , (,;.-unsatut· a ted carbonyl systems 

nor· ",.:dl ·;' gi-..,es 1, 2 adduct s and in systems whel'·e the carbonyl gt· oup 1s 

:.ter 1 cal ty Inacces1bl e the Grignard addition o ·ften gives 1,4 ad ducts 


