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SYNTHETIC COMMUNICATIONS, 21(7), 869-876 (1991) 

PHASE TRANSFER CATALYZED R E A C T I O N  OF 
S O h E  TELLUROIJIUM SALTS WITH AROMATIC ALDEHYDES 

it 
Q i  Zhong , Jianguo Shao, Changqing L i u  

and Rongjian Lu 

Chemistry Department, Yangzhou Teachers College 
Yangzhou, J iangsu ,  P. R .  China 

Abs t rac t :  Under t h e  l i q u i d - l i q u i d  phase t r a n s f e r  condi- 
t i o n ,  t h e  r e a c t i o n  of aromatic  aldehydes with benzyl 
d i b u t y l  te l luronium bromide were found t o  g ive  epoxy 
compounds, while t h e  r e a c t i o n s  with p-chlorobenzyl d i -  
b u t y l  te l luronium bromide were found t o  g ive  epoxy com- 
pounds o r  o l e f i n s .  

Formation of C-C bond i s  one of t h e  research  t o p i c s  

of genera l  i n t e r e s t  t o  s y n t h e t i c  organic  chemists.  Some 

a p p l i c a t i o n s  of te l luronium y l i d e s  t o  t h e  formation of 

C-C bond have been reported i n  t h e  literature!-6We once 

descr ibed a f a c i l e  method f o r  t h e  s y n t h e s i s  of 2.4-un- 

s a t u r a t e d  ketones,  e s t e r s ,  n i t r i l e s  and amides via t h e  

condensation of some te l luronium salts with carbonyl 

compounds us ing  potassium carbonr,te as a base i n  aceto-  
7 n i t r i l e  conta in ing  t r a c e  formaaide a t  room temperature.  

~~ 

*To whom correspondence should be addressed.  
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870 ZHONG ET AL. 

In OUP investigation, we found that, because of their 

poor  reactivity, benzyl dibutyl telluronium bromide(ia) 

and p-chlorobenzyl dibutyl telluronium brornide(1b) could 

not condense with aromatic aldehydes(2) under the above 

conditions. They(1) could not react with 2 even in the 

presence of such strong bases as sodium amide, potassium 

t-butoxide at -30°C in anhydrous tetrahydrofuran. Howe- 

ver, under the phase transfer condition, - la,b could rea- 
ct readily with ,2 to give epoxy compounds or olefins in 

high yields. In the meantime, we also investigated the 

effect of different phase transfer catalysts, bases and 

phase systems on the reaction. The results show that, 

polyglycol can not catalyze the reaction at a l l ,  while 

tetrabutylammonium bromi’de (TBAB) is superior to triethyl 

benzylammonium bromide(TEBA). For example, in the liquid 

-liquid phase system made up of 50% sodium hydroxide 

aqueous solution and dichloromethane, la reacted with 

p-nitrobenzaldehyde at 4OoC for 4 hours in the presence 

of TEBA and TBAB respectively. The yields of  the resul- 

ting product - 3a are 62% and 07%, reepectively. Different 

phase system(e.g. solid-liquid or liquid-liquid) and di- 

fferent base (e.g. sodium hydroxide o r  potassium hydro- 

xide) made little difference to the results. 

Under the phase transfer condition, la reacted with 

2 ( Scheme 1 ) to yield epoxy compounds. The reaction 

conditions and results are listed in Table 1. lb reacted 

- 

- 
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REACTION OF TELLURONIUM SALTS WITH ALDEHYDES a n  

CH2C12,  50% NaOH(aq . ) 
Bu2Te+CH2C6H5Br- + RC6H4CH0 L- 

TBAB, 40°C 
2a-f - l a  - 

0 

RC H CH-CHC6H5 
/ i  + Bu T e  6 4  2 
Ia-f 

Scheme 1 

Table  1 

React i o n  Y i e l d a  
t i m e ( h )  (%) Ent ry  R 

3a P-NO 4 

3b p-c1 4 

3c P-F 4 

3d P-H 4 
3e P-CH-j 8 

0 
3 3f p-OCH 

a7 

86  

97 

89 

72  

72 

8.- I s o l a t e d  y i e l d s .  

CH2C12,  50% NaOH(aq.) 

TBAB, 40°C 
.. Bu2Te+CH C H C1-pBr- + RC H CHO 

2 6 4  6 4  
- l b  - 2a-g 

0 
/ \  

RC H CH-CHC H C 1  + RC H CH=CHC H C1 + Bu2Te(or Bu2TeO) 
6 4  6 4  6 4  6 4  

5e-g - 4a-f - 
Scheme 2 
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872 ZHONG ET AL. 

Entry R React i o n  Yielda 4 : 5o 
t ime(h )  ($1 

~ ~ ~~ 

a p-NO 2 84 100 : 0 

b p-c1 2 87 100 : 0 

C P-F 2 89 100 : 0 

d P-H 4 75 100 : 0 

e P-CH3 8 80b 65 : 35 

f p-OCH3 8 77b 50 : 50 

2 

g p-N(CH3)2 24 76 0 : 100 

a. I s o l a t e d  y i e l d s .  
b. Yields  of t h e  mixture of 4 and 5. 
C .  The r a t i o  of 4 t o  5 is determined with H NMR. 1 

- - 
- - 

with - 2 ( Scheme 2 t o  y i e l d  epoxy compounds o r  o l e f i n s  

due t o  t h e  r e a c t i v i t y  of aromatic  aldehydes.  The reac- 

t i o n  cond i t ions  and r e s u l t s  a r e  l i s t e d  i n  Table 2. 

Experiment a1 

Melting p o i n t s  a r e  uncorrected and were t aken  on a 

Buch 535 apparatus .  Elemental  a n a l y s i s  were c a r r i e d  ou t  

on Carlo Erba 1106 apparatus .  I R  s p e c t r a  measured with 
I 

a Nicolet  740 PT-IR spectrophotometer.  H NMR e p e c t r a  

were recorded on a JNM-FX 90Q spec t romete r  i n  

u s i n g  TMY aa  i n t e r n a l  s tandard.  

cDc13 
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REACTION OF TELLURONIUM SALTS WITH ALDEHYDES 073 

General procedure f o r  t h e  p r e p a r a t i o n  o f  1a.b.  

The mixture o f  equimolar benzyl bromide o r  p-chloro- 

benzyl bromide and d i b u t y l  t e l l u r i d e  i n  e t h y l  e t h e r  was 

re f luxed  and s t i r r e d  f o r  7 hours .  The r e a c t i o n  mixture 

was f i l t e r e d  a f t e r  coo l ing  t o  g ive  t h e  t e l lu ron ium salt  

which was washed with e t h y l  e t h e r  and d r i e d .  

- l a :  Yield 91%; m.p. 109-llO°C; Anal. ca l cd .  f o r  

C H B r T e :  C 43.64, H 6.10; Found. C 43.78, H 6.05; 

I R ( K B r ) :  1601, 760,  702cm-l; ' H  NMR(dppm): 0.89(6H, t ) ,  
15 25 

1.2-1.9(8H, m ) ,  2.0-3.05(4H, m )  

9). 

l b :  Yield 87%; m.p. 112-1 - 
C15H24BrC3.Te: C 40.10, H 5 

IR(KBr): 1594, 820cm-'; ' H  

1.9(8H, m), 2.0-3.05(4H, m 

71 ; 

NMR 

9 4  

4.50(2H, s ) ,  7.35(5H, 

3*C; Anal. ca l cd .  f o r  

Found. C 40.28, H 5.41; 

Zpprn): 0.91(6H, t ) ,  1.2- 

48(2H, s ) ,  7.35(4H, m ) .  

General procedure f o r  t h e  condensation of 1 with 2. 

- 1 ( 1 . 1  mmol) and 0.1 g TBAB were added t o  t h e  mix- 

t u r e  of 5 mL dichloromethane and 1 mL 50% NaOH aaueous 

s o l u t i o n  and s t i r r e d .  Added drop by drop t o  t h e  mixture  

was t h e  s o l u t i o n  of aromatic  aldehyde(1 mmol) i n  1 mL 

dichloromethane. The r e a c t i o n  was monitored wi th  HPLC. 

The o rgan ic  phase was sepa ra t ed  and t h e  aqueous phase 

was e x t r a c t e d  with CH2C12.  The o rgan ic  phase w a s  d r i e d  

and evaporated.  The r e s idue  w a s  r e c r y s t a l l i z e d  w i t h  95% 

e thano l  t o  g ive  t h e  pure product 3 ,  ,4 o r  5. - 
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874 ZHONG ET AL. 

- 3a: m.p. 126-127OC; Anal. calcd. f o r  Cl4Hl1NO3: 

C 69.70, €3 4.59, N 5.81; Found. C 69.50 H 4.31, N 6.12; 

IR(KBr): 1243, 880(-C€f-kH-)cm-l; 'H NMR($ppm): 3.84(1~, 
0 

d ,  J=1*7), 

J=g.O), 8.18(2H, d, J=g.O). 

3*96(1H, d, J=1*7), 7.37(5H, s), 7.45(2H9 d, 

Ib: m.p- 99-100°C; Anal. calcd. f o r  C14H11C10: 

C 72.89, H 4.80; Found. C 72.81, H 4.55; IR(KBr): 1244, 

890(-CH-CH-)cm-l ; 'H NMR(6ppm): 3*79(1H, d ,  J=1-8), 

3.83(1H, d ,  J=l.8>, 7.29-7.31(9H, m). 

A 

- 3c: m.p. 76-77Oc; Anal. calcd. f o r  C14H11FO: 

C 78.49, H 5.17; Found. C 78.31, H 4.99; IR(KBr): 1234, 
889(-CH-CH-)cm-l /o\ ; 1 H NMR(&ppm): 3.80(1H, d, J=1.8), 

3.83(1H, d ,  J=1.8), 6.94(2H, d, J=9.0), 7*14(2H, d ,  

J=9.0), 7.34(5H, s ) .  
0 - 3d: m.p. 68-69 c; Anal. calcd. for C14H120: C 85.68 

, H 6.16; Found. C 85.45, H 5.89; IR(KBr): 1265, 890 
A (-CH-CH-)cm-'; 'H NMR(kppm): 3.85(2H, s ) ,  7.34(10H, 9 ) .  

3 e :  m.p. 61-62 c; hal. calcd. f o r  C15H140: c 85.68 

, H 6.71; Found. C 85.70, H 6.88; IR(KBr): 1250, 880 
/o, (-CH-CH-)cm-l; 'H NMR(Sppm): 2.35(3H, 81, 3.85(2H, 8 1 ,  

6.95-7.25(4H, m), 7.37(5H, 9 ) .  

0 
- 

- 3f: m.p. 71-72Oc; Anal. calcd. f o r  Cl5Hl4o2: 

c 79.62, H 6.24; Found. C 79.36, H 5.98; IR(KBr): 1252, 
/9 880(-CH-CH-)cm-1 ; 'H NMR(gppm): 3.71 (lH,d,J=l .a), 3.84 

(1H, d, J=1 .8), 3.81 (3H,s), 6.85-7*24(4H, m), 7*34(5H1 

S ) .  
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REACTION OF TELLURONIUM SALTS WITH ALDEHYDES a7 5 

4a: m.p. 124-126OC; Anal. calcd for C €3 C l N O  ' - 14 10 3' 
C 60.99, H 3.66, N 5.08; Found. C 61.22, H 3.49, N 5.33 

; IR(KBr): 1243, 884(-CH-CH-)cm , H NMR(Sppm): 3.82 

(IH, d, J=1.8), 3.93(1H, d ,  J=1.8), 7.14-7.34(4H, m), 

/o, -1. 1 

7.44(2H, d, J=9.0), 8.19(2H, d, Jz9.0). 
H C1 0: 

C 63.42, H 3.80 ;  Found. C 63.11, H 3.95; IR(KBr): 1243, 

883(-CH-CH-)crn-l; 'H NMR(Fppm): 3.18(2H, s ) ,  7.19( 4H, 

d, J=O.l), 7.31(4H, d ,  J=8.1 ).  

0 
for '14 10 2 4b: m.p. 112-113 C; Anal. calcd. - 

A 

3 ~ :  m.p. 181-182OC; Anal. calcd. for CI4HIOC1FO: 

c 67.62, H 4.05; Pound. C 67.43, H 3.76; IR(KBr). 1243, 

884(-CH-CH-)cm ; H liMR(Sppm): 3.08(2H, s ) ,  7.23(4H, A -1 1 

d ,  J=8.1), 7.31(4H, d, J=U.l). 

- 4d: m.p. 99-100°C; Anal. calcd. f o r  CI4Hl1C1D: 

C 72.89, H 4.80; Found. C 72.81, H 4.55; IR(KBr): 1244 

, 890(-CH-LH-)cm-1; A, 'H NMR(&ppm): 3.79(1H, d, J=l . 8 ) ,  

3.83(1H, d ,  J=1.8), 7.29-7.31 (911, m). 

- 5~7: m.p. 71-72OC; Anal. calcd. for Cl6HI6C1N: 

C 74.55, H 6.26, N 5.44; Found. C 74.37, H 6.03, 

N 5.57; 

3.79(6H, s ) ,  6.98(1H, d, J=15.3), 7.15(1H, d ,  J=15-3), 

6.95-7.42(8H, m )  . 

IR(KBr): 1637, 87O(-CH=CH-)cm-'; 'H NMR(sppm): 
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