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STUDY ON THE mACTIONS OF TELLURONIUM YLIDE VIII. 
A FACILE SYNTRESIS OF SUBSTITUTED CYCLOPROPANES 

* 
Qi Zhong, Jianguo Shao and Changqing Liu 

Chemistry Department, Yangzhou Teachers College 
Yangzhou, Jiangsu, P. R. China 

Abstract: Some telluronium salts react easily with sub- 
stituted chalcones to afford derivatives of cyclopropa- 
ne in 52-95% yield and with high stereoselectivity. 

In modern organic synthesis, the applications of 

telluronium ylides have afforded new methods for the 

synthesis of olef inic derivatives and ep~xides!-~To our 

knowledge, the application of telluronium ylide to the 

synthesis of substituted cyclopropanes has not been 

reported in the literature. In our investigation, we 

found that some telluronium ylides could react with 

substituted chalcones to afford the derivatives of cyc- 

lopropane. In this communication, we wish to report 

the facile method for the synthesis o f  substituted 

cyclopropanes by the reaction of benzyldibutyltelluro- 

* To whom correspondence should be addressed. 
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490 ZHONG, SHAO, AND LIU 

Prod. R R’ React iona Yieldb 
condition(oC/h) (%) 
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m-NO 

p-NMe 2 

ref lux/ 1 0 

r.t./ 8 

r.t./ 2 

ref lux/30 

reflux/ 8 

r.t./ 8 

r.t./ 2 

ref lux/?() 

a7 

89 

93 

52 

90 

92 

95 

69 

a: Solvent :  THF 
b: Isolated yields after column chromatography. 

nium bromide(1a) - and p-chlorobenzyldibutyltelluronium 

bromide(1b) with chalcones( - 2a-d ) in the presence of 

bases. We s t u a i e d  t h e  e f f e c t  o f  so lven t ,  base and t e m -  

p e r a t u r e  on t h e  r e a c t i o n  and s e l e c t e d  t h e  best  reac-  

t i o n  condi t ion(  s e e  Table  ). The r e s u l t s  show t h a t  base 

h a s  a remarkable e f f e c t  on the  reac t ion .  For example, 

i n  t h e  presence  o f  s o l i d  sodium hydroxide,  i b  r e a c t e d  

wi th  2a under r e f l u x  f o r  8 h r s ,  t o  a f f o r d  1-phenyl-2- 

(p-chloropheny1)-3-benzoylcyclopropane ( ? ,y i e ld :  90%). 

I n  t h e  presence  o f  s o l i d  sodium carbonate ,  however, t h e  

- 
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REACTIONS OF TELLURONIUM YLIDE. VIII 491 

Scheme 

- 1 a: R= H 
b: R= p-C1 

2a-d I 

R t  [ H p-Br m-N02 p-NMe2 

r e a c t i o n  d i d  n o t  occur. The r e a c t i o n  i s  l i k e l y  t o  pro- 

ceed v i a  te l luronium y l i d e (  s e e  Scheme,) and with high 

s t e r e o s e l e c  t i v i  ty .  

Experiment a1 

Melt ing p o i n t s  a r e  uncorrec ted  and were taken on a 

Bcch 535 appara tus .  E lementa l  a n a l y s i s  were c a r r i e d  out  

on Carlo Erba 1106 appara tus .  I R  s p e c t r a  measured wi th  

a Nicole t  740 FT-IR spectrophotometer .  'H NMR s p e c t r a  

were recorded on a JNM-FX 90Q spec t rometer  i n  CDC13 

u s ing  TMS as i n t e r n a l  s tandard .  
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492 ZHONG, SHAO, AND LIU 

The syn thes i s  of  t e l lu roniwn s a l t s ( l a , b )  see l i t e -  

r a t u r e  4. 

General procedure f o r  t he  synthes is  of 3-10. - -  
l(O.55 mmol), - 2(0.5 mmol) and sodium hydroxide( I 

m m o l )  were mixed i n  TW(5 mL)  and s t i r r e d .  The r e a c t i o n  

was monitored by HPLC. After  t h e  r eac t ion  w a s  Compieted, 

water was added. The r e s u l t i n g  mixture was ex t r ac t ed  

w i t h  dichloromethane and the dichloromethane e x t r a c t  w a s  

d r i e d  over anhydrous sodium sulphate .  Usual work -up 

- 

followed by column chromatography 015 s i l i c a  gel gave 

products  3-10. - -  A l l  products  have the following configu- 

r a t i o n :  as confirmed by t h e i r  ' H  NMR spectra.  

cocgH5 

3: m.p. 148-9OC; Anal. calcd. f o r  C22H180; C 88.56 

H 6.08; Found. C 88.74, H 5.89; I R ( K B r ) :  1024, 969( 

-CI-f-kH-), 1683( X = O )  cm" ; 

~ 4 . 5 ,  Jac=9.0 Hz), 3.35(1Hb, t, Jba=4.5, Jbc=6.3 Hz), 

3.62( lHc,  q,  Jca=9.0, Jcb=6.3 Hz), 7.15-7.99( l % ,  m ) .  

CH- 
'H  NMR(gppm) : 3.20( l H a ,  q,  Jab 

$- mop. 122-3OC;  Anal. calcd. f o r  C22H17Br0; . C 70. 

84, H 4.54; Found. C-70.29, H 4.67; I R ( K B r ) :  1009, 972 

CCI-f-kH-), 1681 ( ?C=O)cm-l ;  

Jab=4.5, Jac=9.0 Hz) , 3.37( lHb, q, Jba=4.5, Jbc=3.6 Hz), 

CH- 
'H  NMR($ppm): 3.25( l H a ,  q,  

3.63( lHc, q, Jca=9.0, Jcb=3.6 Hz) , 7.09-7.99( 14H, m >  . 
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REACTIONS OF TELLURONIUM YLIDE. VIII 493 

- 5: mopI 129-3OoC; Anal. ca lcd ,  f o r  C22H17N03: C 

76.95, H 4.99, N 4.08; Found. C 77.01, H 4.73, N 3.77; 

I R ( K B r ) :  1022, 984(-C$-H-) , 1662( X=O)cm'l ; 'H NMR 

(dppm) : 3.36( l H a ,  q,  Jab=4.5, Jacz9.0 Hz), 3.44( l H b ,  q ,  

Jba=4.5, Jbc=5.4 Hz), 3.71 ( l H c ,  q, Jca=g.O, Jcb=5.4 H z ) ,  

CH- 

7.15-8.17(14H, m ) .  

6: mop. 5 2 - 5 3 O C ;  Anal. calcd.  f o r  C H NO: C 84. - 24 23 
42, H 6.79, N 4.10; Found. C 84.17, H 6.59, N 3.94; I R  

( K B r ) :  1019, 961(-C€f-\CH-), 1654( ; C = O ) c m - l ;  ' H  NMR(Fppm) 

: 2.91(6H, s ) ,  3.19(1Hb, q,  Jba=3.6, Jbc=4.5 Hz), 3.26 

( l H a ,  q,Jab=3.6, Jac=9.0 Hz), 3.58( lHc, q,  Zca=9.0, J C B  

=4.5 Hz) , 7.09-8.06( 14H, m )  . 

CH- 

- 7: mop. 1 l 2 - 3 O C ;  Anal. calcd.  f o r  C22H17C10: C 79. 

39, H 5.15; Found. C 79.14, H 5,43; I R ( K B r ) :  1015, 976 

(-C€f-kH-), 1669(X=0)cm-1; 'H NMR(gppm): 3.2% lHb, q, 

Jba=3.6, Jbc=4.5 Hz), 3.35( l H a ,  q, Jab=3.6, Jac=6.3 Hz) 

3.63( lHc, q ,  Jca=6.3, Jcb=4.5 Hz), 7.11-7.99( 14H, m > .  

CH- 

- 8: mop. 128-9OC; A n d .  ca lcd . . for  CZ2H16BrC10: C 

64.18, H 3.92; Found. C 64.37, H 3.75; I R ( B B r ) :  1009, 

973(-CH-\H-), 1668( X=O)cm-l; ' H  N M R ( J p p m ) :  3.21( lHa,q 

Jab=3.6, Jac=6.3 Hz) , 3.31 ( lHb, q,  Jba=3.6, Jbcz3.6 Hz) 

3.52( lHc, q, Jca=6.3, Jcb=3.6 Hz) , 7.07-8.09( l 3 H ,  m). 

FH- 

9 :  mop. 133-4OC; Anal. ca lcd .  f o r  C22H16C1N03: c 
69.93, H 4.27, N 3.71; Found. C 69.74, H 4.10, N 3.58; 

I R ( K B r ) :  1018, 978(-C I f H -  -kH-), 1661(X=O)~rn -~ ;  ' H  NMR 
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494 ZHONG, SHAO, AND LIU 

(Fppm): 3.21 ( l H a ,  q, Jab=4.5, Jac=6.3 Hz), 3.43( lHb, q, 

;dba=4.5, Jbc=4.5 Hz), 3.66( lHc, q, Jcaz6.3, Jcb=4.5 Hz) 

7..23-8.13(13H, m). 

- 10: Brown mucilage, A n a l .  calcd. f o r  C24H22C1NO: C 

Found. C 76.14, H 5.47, N 3.32; 76.68, H 5.90, N 3.73; 
CH- 

IR(KBr): 1018, 981(-C$->H-), 1652( 3c=O)cm-j 'H NMR 

(Fppm): 2.92(6H,s), 3.20( lHb, q,  Jba=3.6, Jbc=4.5 H z ) ,  

3.26( lHa,q, Jab=3.6, Jacg9.O Hz), 3.58( 1Hc, q,  Jca=9.0, 

Scb=4.5 Hz), 7.13-8.04(13H, m ) .  
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