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Abstract: Silylated 2,4-enynyl amides can be syn- 

thesized by the reaction of 3-(trimethylsilyl)-2-propyn- 

ylidenetriphenylarsorane, generated in . situ from the 

corresponding arsonium salt and n-butyllithium, with 

d-bronoacetamides in 40-59% yields (two stpps) and with 

high stereoselectivity . 

Some natural products with functionalized enyne groups 

h d v e  attracted #nuch attention because oE their biological 
1 properties. They are also useEul intermediates for the 

synthesis of various complex compounds2 and capable o~ 
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u n d e r g o i  nq many u s e € u l  o r g a n i c  t r a n s  f o r m a t i o n s  . T h e r e -  

f o r e  t o  d e v e l o p  a n  e E E e c t i v e  method €or  t h e i r  p r e p a r a t i o n  

would be v a l u a b l e .  

R e c e n t l y  w e  f o u n d  t h a t  3-(trimethylsily)-2-propyn- 

ylidenetriphenylarsorane c o u l d  reac t  w i t h  k e t o n e s  to  

g i v e  t e r m i n a l  t r i r n e t h y l s i l y l  e n y n e s 4  a n d  w i t h  c h a l c o n e s  

t o  4EEord (trimethylsilyl-ethynyl) ~ y c l o p r o p a n e s . ~  I n  o u r  

c o n t i n u i n g  i n v e s t i g a t i o n  t o  e x p l o i t  t h e  s y n t h e t i c  u t i l i t y  

of t h i s  a r s o r a n e  i n  o r g a n i c  s y n t h e s i s ,  w e  w i s h  t o  report 

a n o v e l  o n e - p o t  s y n t h e s i s  of 2 , 4 - e n y n y l  a m i d e s  by t h e  

redc t i o n  of 3 -  ( trime t h y l s  i l y l )  -2 -p ropyny l idene t r ipheny l -  

a r s o r a n e ,  g e n e r a t e d  i n  s i t u  f r o m  t h e  c o r r e s p o n d i n g  

a r s o n i u m  s a l t  a n d  n - b u t y l i  i t h  ium, w i t h  d-bromoacetamides 

i n  40-59% y i e l d s  ( t w o  s t e p s )  a n d  w i t h  h i g h  stereo- 

s e l e c t i v i t y (  Scheme 1 ) .  

T h e  r e a c t i o n  w a s  i n i t i a t e d  by  n u c l , e o p h i l i c  a t t a c k  of 

a r s o r a n e  2 on t h e  d - c a r b o n  atom of h ro rnoace tamide  t o  g i v e  

a r s o n i u m  s a l t  3 .  3 r e a c t e d  w i t h  a n o t h e r  m o l e c u l e  of 2 t o  

g i v e  4 N h i c h  c o n v e r t e d  to  5 v i a  h y d r o g e n  t r a n s f e r ,  

f o l l o w e d  b y  e l i m i n a t i o n  of  t r i p h e n y l a r s i n e  a f f o r d i n g  

p r o d u c t  6. I t  'nay be r a t i o n a l i z e d  t h a t  5 is more s t a b l e  

t h a n  4 d u e  to t h e  n e g a t i v e  c h a r g e  c a n  be s t a b i l i z e d  by 

COWR R g r o u p .  T h e  r e s u l t s  are  shown i n  Table 1. 1 2  

T h i s  o n e - p o t  s y n t h e s i s  of s i l y l a t e d  e n y n y l  a m i d e s  is  

q u i t e  c o n v e n i e n t  u n d e r  m i l d  c o n d i t i o n s  g i v i n g  E - i s o m e r  

e x c l u s i v e l y  a n d  o f f e r s  a w i d e  scope s i n c e  R1 and  R2 may 
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be alkyl, h e t e r o c y c l i c  or a l i c y c l i c  g r o u p .  T h u s ,  t h i s  

r e a c t i o n  p r o v i d e s  a new me thod  for  t h e  p r e p a r a t i o n  of t h e  

t i t l e  compounds  w h i c h  would b e  u s e f u l  f o r  f u r t h e r  elabor- 

a t i o n  o f  b i o l o g i c a l l y  a c t i v e  compounds .  

Experimental 

A l l  b o i l i n g  p o i n t s  were u n c o r r e c t e d .  I R  s p e c t r a  oE 

l i q u i d  p r o d u c t s  e r e  o b t a i n e d  as  f i l m s  o n  a Sh imadzu  
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Table 1. 

Preparation of Silylated 2,4-Enynyl Amides 6. 

Product R R2 Yield( 8) 1 

Sa -(CI-12 1 - 59 

6b -(CH2 1 5 -  40 

6c -(CH2) ,-0-(CH2 12- 51 

6d C2H5 C2H5 45 

6e C3H7-i C3H7-i 40 

6f C3H7-n C3H,-n 42 

IR-440 spectrometer. ’H NMR spectra were recorded on a 

Varian XL-200 (200 MHz) spectrometer with SiMe4 (positive 

for upfield shifts) as external references. Mass spectra 

were measured on a GC-MS-4021 spectrometer. 

General procedure: n-butyllithium (4.0 mmol in 3 m l  of 

hexane) was added  dropwise o v e r  3 0  min to a stirred sus- 

pension of 3-trimethylsilyl-2-propynyl triphenyl a r son id in  

bromide (4 mmol) in dry THF ( 2 0  r n l )  at -78OC under 

nitrogen. The mixture was allowed to warm to O O C ,  stirred 

for 30 Inin, cooled to - 7 8 O C  and the d-’oroinoaceta!nide ( 2  
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mmol) was added. A f t e r  stirring at 2OoC for  2h, the 

product 3 was isolated by coluinn chromatography on silica 

gel with light petroleum ether ( b . p .  60-90°C)-ethyl 

acetate ( 8  2) as eluant. 

6a: 59% yield; bp 104°C/2mmHg; IR(fi1m) 2320, 2260, 1640, 

1600 an-'; 'H NMR(CDC13/TMS): 0.21(9H,s), 1.87-1.95(4H, 

m), 3.44-3.52(48, m), 6.60(1Hf d, J=15.4Hz), 6.73/1H, d ,  

J=15.4Hz); MS m/z :  221(M ,64%), 206(M -CH3,51%), 151(M+- 

C4HaN,52%), 70(C4HsN , l o o % )  (Pound: C, 65.53; H, 8.68; N, 

5 . 6 5 .  Calcd f o r  C12HL9N0Si: C,  6 5 . 1 5 ;  13, 8.59; N, 6.33%) 

t + 
+ 

6b: 40% yield; bp 99 OC/2mmHg; IR(fi1m) 2300, 2200, 1640, 

1600cm-', 'H NYR(CDC13/TYS) : 0.21 (9H, s )  , 1.57-1.62 (6H ,m) , 

3.51-3.59 (48,m) , 6.70 (lH, d , J=15.4Hz 1 , 6.82 (1H,d,J=15 .4Hz) ; 
H.3 .n/z 235(M+,37%), 220(M i- -CA3,24%), 151(M+-C5HloN,15%), 

84(C5Hl0N',100%)(Found: C, 66.15; H, 9.59; N, 5.97. Calcd 

for C13H21NOSi: C, 66.38; H, 8.93, N, 5.95%) 

6c: 51% yield; bp 106°C/2mmHg; IR(fi1m) 2320, 2200, 1640, 

1600cm-1; 'H NMR(CDC13/TMS) : 0.22 (9H, s )  , 3.59-3.87 (8H,m), 

6.71(1H,dfJ=15.4Hz), 6.78(1Hfd,J=15.4Hz); MS m/z: 237(M I 

31%), 222(M -CH3, 30%) , 151(M -C4H8N0, 69%) , 86(C4H8NO+, 

100%) (Found: C, 60.06; H, 8.05; N, 5.68. Calcd for 

C12H19N02Si: C, 60.76; H, 8.01; N, 5.90%) 

+ 
+ + 
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6d: 45% yield; bp 92'C/2mmHg; IR(fi1m) 2320, 2200, 1640, 

1 6 0 0 ~ m - ~ ;  'H NMR(CDC13/TMS): 0.22(9Hrs) , 1.20(3Hr t,J= 

6.8Hz), 1.23(3H,t,J=6.8H2),3.40(2HrqrJ=6.8H~)r 3.42(2H,q, 

J=6.8Hz), 6.68(1Hrd,J=15.4Hz) , 6.79(1Hr d, J=15.4Hz); MS 

m/z: 223(M+, 27%)), 208(M -CH3, 71%) , 151(M -C4HgN,100%) 
(Found C, 64.26; H, 9.78; N, 6.17. Calcd f o r  C12H21NOSi: 

C, 64.57: H, 9.41, N, 6.27%) 

+ + 

fie: 40% yield: bp 98OC/2mmHg; IR(fi1m) 2320, 2220, 1640, 

1600~rn-~; 'H NMR(CDC13/'TYS): 0.19(9H, s), 1.26(6H, d,J= 

6.OHz), 1.32(6H,dfJ=6.0Hz), 3.74(1Hf hepta,J=6.0Hz), 4.02 

(1H,he:>t3, J = F , . 3 H Z ) ,  6.72( 1H ,d, J=15.4 

Hz); MS m/z: 251(M lo%), 236(M -CH3r20%), 208(M -C3X7,  

7 8 % )  , 1 5 1 ( M  -C6H14N,82%)(Found: S ,  66.44:. 11, 10.65; N, 

6 . 6 0  ( 1H,d,  J-1'5. ~FIz), 
+ + + 

+ 

5.67. Calcd for C14H25NOS1: C, 66.93; H, 9.95: N, 5.57%) 

6f: 42% y i e l d :  bp 92°?/20~nIly: I l ? ( f i l ru )  2 3 0 0 ,  2200, 1640, 

1600~111-~, 'H NMR(CDC13/TMS): 0.21(9Hrs) p 0.89(3H, t,J= 

7.6HZ), 0.92(3H,trJ=7.6Hz), 1.52-1.66(44, a), 3.27(2Hr tr 

J=7.6Hz), 3.31(2A,t, J=7.6Hz), 6.67(1Hf d,J=15.4Hz), 6.74 

(IH,dfJ=15.4Hz), YS a/z: 251(M+, 118) , 236(M+-CH3,17%), 

15l(M -C6H14N, 1 0 0 % )  (Found :  C, 66.79; H, 10.24; N, 5.56. 

Calcd for C14H25NOSi: C,  66.93; H, 9.95; N, 5.57%) 

+ 

69: 44% yield; bp 96Oc/2mmHg; IR(fi1m) 2320, 2220, 1640, 

160 0cm-' ; 'H NMH( CDC13/TMS ) : 0 . 2  3 ( 9H , s ) , 0.9 3 ( 3H , t , J=8 .O 
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H z )  , 0.95 (3H , t ,J=8.  OHz) , 1.26-1.41 (4H ,m) , 1.48-1.64 (4H ,m), 
3.29(2HIt,J=8.OH~), 3.37(2H,tpJ=8.OH~)r 6.68(1Hrdr Jt15.4 

Hz), 6.79(1H,drJ=15.4HZ); MS m/z: 279(M+r ll%)r 264(M+ 
+ -CH3, 13%) , 152 (M -C8H18N, 100%) (Found: C , 68.92; H , 10.56; 

N, 4.93. Calcd for C16H29NOSi: C, 68.81; H r  10.38; N, 

5.01%) 
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