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The alkylatlon of activated alkenes with dlazoalkanes 1s well known 

but has been lltr;le used synthetically,? During our studies on new appllca- 

tlons of dlazoalkanes we examined varzi.ous 3-substituted coumarlns,- 'Vi?-*4 and 

noted that the cyano group was k;lghl_y efflclent at promoting 4-methylatlon.2 

tie now report that the cyano group 1s equally effective In lnduclng alkylatlon 

by dlazoethane, %dlazopropane, 3-dlazopropene,5 phenyldlazomethane and 

t-butyldlazomethane to give 4-alkylcoumarlns (Table) In excellent yield what- 

ever the bulk of the alkyl group. The contrast wlt;h the mlxed products 

obtalned with other actlvatlng groups Z& 1s marked. This simple techmque 1s 

In particular useful for the preparation of hindered coumarlns that axe 

dlfflcult to prepare by other methods,6 and theory suggests that It could have 

much wider appllcablllty. 

The efflclency of the actlvatlon can be attributed to two factors, 

In the lnltlal pyrazollne, the small bulk of the cyano group can be easily 

accommodated In the conformation required for proton mlgratlon (= alkylatlon),' 

even when R2 = t-butgl. Secondly, the cylindrical symmetry of the cyan0 group 

allows It to conJugate fully with the nascent double bond as r&trogen 

1s lost whereas other activating groups (e-g;. acetyl) would have to rotate 

out of plane t;o accommodate the new substltuent.' 
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R' R' R3 TLme Tempo Yield m.po 

H CR3 H 0.33 h O0 100% 140-141* 5 

H CH3 6-CH, 0.33 0 85 198-199 

H CH3 8-OC3 0033 0 72 213-214' 

CR3 CH3 H 0050 0 100 157-158 

H CH=C$ H 1.50 20 97 123-1242 

H Ph H 4.00 20 75 186-187 

H C(CH3 )3 H 15.00 20 79 '163-165 

"Reaction performed In ethylene glycol dimethyl ether. In other cases the 

solvent was tetrahydrofuran - ether. 

The lorDI uovor n.m.r. and mass spectral spectra of all new compounds were 

consistent with the structures given. 
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