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C- Alkylation 0f Aldehyde Enamines 
By T. J .  CURPHEY" aiid J I J N X I E  C~r . \o-w;  Huxc, 

( l ic j !m,k ien t  of CIienzistvj*, St. Loziis l 'Iiizwrsity, St. Loziis, illissozrri G:3 156) 

:)xl: of the most elegait procedures for the alkyla- 
tion of ltctones is the cnarnine synthesis dcvisecl by 
Stork and  his co-;\.c;1-kers.l The enaniinc method 
has several advantages over methods which 
involvc the reactioils of cxmlate anions. Xot the 
least of tliese is that  reaction occurs under cnn- 
cliiims mild eilough to be compatiblc with the 
prctt;encc~ iil the en:iiiiine part of a variety of 
functioiia 1 groups, thereby Cacilitating synthesis of 
polyfnnctionnl nioleculcs. Unfxtirnately attempts 
to extend this a1lr;;lation to enanlines of aldehydes 
have !net with little success, the products being 
those of ,Y-alkylstion and alclol condensation 
rather than C-alkylation.2 

Following ;i study of factors iniiuenciiig the 
alkylatioii of ex,iniiies, we now rcport that  alde- 
hyde enanlines derived from il-but?.lisobutylarnine 
can iii fact be C-alkylated, often in good yield (see 
Tahlc). 

The success of these alkylxtions is due, at least 
ii; part, to thc preveritiori of N-alkylation by the 
xteric bulk of the alkyl groups attached to  nitrogcn, 
there being a good correlation bctween the yield of 
C-xlk;;lation and the bulk of the alkjrl groups on 
~i i t rogen .~  Since aldehyde enanlines o f  n-butyl 
isobutylamine are preparable in good yield by the 

usual methods,* thcir successful alkylation con- 
stitutes a useful extension o f  the enarninc synthesis. 

This work was suyyortcd in part by a grant 
roni thc National Institutes of Health. 

TABLE 

AltlCll ytle Xlliylating 
agent" 

Valcraldch ytlc methyl iodide 
ethyl iodide 
n-butyl iodidc 

13utyraldehyclc methyl iodide 
ethyl iotlide 
n-butyl ioclidc 

Isobutyrnldchytlc methyl iodidc 
I'h cn:,- 1 acc t alde h J-dc me thy1 iodide 

ethyl iodide 

Yield of 
monoalkylatcd 

aldehyde 
(per cciit)h 

66 
78 
25 
58 
41 
34 
64 
80 
7 3  

a Sol1 ciit ~ v a s  acctonitrllc. Two molcs o f  alliylating 
agciit pcr molc of cnaniinc were employed. 

t~ llctermined by  gas- liquid phase chroiiiatogi-apli~.. 
I'roducts I\ crc itlcntificd cithei- by isvlatiori and com- 
p r i son  I\ ith autiicntic sarnplcs or b y  isolation, exam- 
ination by n.m.r. spectroscopy, and preparation of 
solid derivati\m. 
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