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ORGANIC PREPARATIONS AND PROCEDURES INT. 6(6), 269-273 (1974) 

- cis-OLEFINS FROM THE WTTTIG REACTION 

P. E. Sonnet 

Organic Chemicals Synthesis Laboratory 

Agricultural Environmental Quality Institute 

USDA, Beltsville, Maryland 20705 

In connection with studies on the isolation and identification of sex 

pheromones of the face fly, Musca autumnalis, DeGeer, it became necessary 

to prepare a number of straight chain (3)-heptacosenes and nonacosenes. 

These compounds are present in the cuticular hydrocarbons of both male 

and female flies and several of them are active as male sex excitants.’ 

Wittig olefin synthesis modified to yield predominantly the &-isomer 

appeared to be the most direct route to these compounds. 

taining &-olefins from the reaction of an unstabliized alkylidene tri- 

phenylphosphorane with an alkyl halide include the use of sodium hydride- 

dimethylformamide (DMF) , * dimsyl sodium -- dimethyl sulfoxide (DMSO) , 3  

and potassium -- hexamethylphosphoric triamide (HMPT) .4 We have found 

that addition of DMSO or HMPT, as cosolvent, to a tetrahydrofuran (THF) 

solution of a phosphorane yields &-olefins of 94-96% geometrical purity. 

Since smaller quantities of the more expensive polar solvents are re- 

quired in this procedure and 2-butylithium (which is in some ways more 

convenient to use than potassium) serves as the base, the procedure should 

be particularly attractive for large scale preparations. 

A 

Methods for ob- 
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P. E. SONNET 

The several alkenes synthesized by this method are listed in Table 1. 

Geometric purity was estimated from the intensity of the 970 cm-' infrared 

band due to trans olefin, with trans-9-octadecene as the standard. 

Our results from the preparation of (Z)-11-nonacosene by several 

methods and with some variations in solvent composition are summarized 

in Table 2. The content of preparations by Bergelson's procedures 

(entries 5 and 6 of Table 2) served to corroborate our estimations of 

geometrical isomer content. 

condensations in order to enhance the rate of formation of a desired 

geometrical isomer is quite common. 

isomer content is affected by a small amount of HMPT or DMSO appears 

Varying solvent composition in Wittig 

However, the degree to which the 

Table 1 

PREPARATION OF &-OLEFINS BY THE WITTIG REACTION IN HMPT-THF(l:Z) a 

Elemental Analysis 

Olefin (Aldehyde used) n25 Calcd Found 
C H C H D 

(2)-10-heptacosene (Clo) 

(2)-11-heptacosene (C11) 

(2)-12-heptacosene (C12) 

(2) -13-heptacosene (C13) 
(g) -10-nonacosene (C10) 

(2) -11-nonacosene (Cll) 

(2)-12-nonacosene (C12) 

(2) -13-nonacosene (C13) 
(g) -14-nonacosene (C14) 

1.4531 

1.4541 

1.4524 

1.4489 

1.595 

1.4490 

1.4496 

1.4430 

1.4514 

for C2 H54: 85.61 
C,85.61;H, 14.37 

85.84 

85.60 

85.81 

for C29H58: 85.92 
Cy85.63;H,14.37 

85.44 

85.71 

85.62 

85.71 

14.21 

14.25 

14.14 

14.43 

14.26 

14.34 

14.34 

14.43 

14.32 

a) Yields were 80-90% and the proportion of isomer was 94-96% in 
each case. b) Aldehydes were obtained commercially and used without 
further purification or were synthesized as described in the Experi- 
mental Section. Satisfactory elemental analyses and spectral data 
were obtained for all new compounds. 

270 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
0
9
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



- Cis-OLEFINS FROM THE WITTIG REACTION 

t o  be noteworthy. 

a r e  o f t e n  long cha in  &-alkenes, a lkeno l s ,  and a lkenol  a c e t a t e s  5,6, 

and r ecen t  l i t e r a t u r e  emphasizes t h e  use of potassium/HMPT t o  produce 

&-olefins of t h i s  same p u r i t y  4 9 7 .  

This i s  p a r t i c u l a r l y  s o  s ince  in sec t  sex pheromones 

EXPERIMENTAL 

Alkyl triphenylphosphonium s a l t s  were prepared from a l k y l  h a l i d e s  

and triphenylphosphine i n  r e f lux ing  a c e t o n i t r i l e  i n  t h e  usua l  manner. 

Tridecanal w a s  prepared ( i n  72% y i e l d  (bp. 78-84' / .5 mm., lit.8 bp. 

156"/23 mm) from t r idecano l  by oxida t ion  wi th  N-chlorosuccinimide 

mediated by dimethyl s u l f i d e  as described by Corey and Kim.'  I n f r a red  

spec t r a  of CC14 so lu t ions  of t h e  o l e f i n s  w e r e  obtained wi th  a Perkin- 

E l m e r  4578 spectrometer.  Commercial so lven t s  were d r i ed  over molecu- 

l a r  s i eves  and used without d i s t i l l a t i o n .  

Syntheis of 

triphenylphosphonium bromide i n  10 m l  of THF was prepared under n i t r o -  

gen. The mixture w a s  cooled i n  an i c e  ba th ,  and a 2.0 M so lu t ion  of 

- n-butyll i thium i n  hexane was in j ec t ed .  The organometall ic (5.0 mmol 

beyond the  poin t  of permanent co lo ra t ion  of t he  r e a c t i o n  mixture) w a s  

0 l e f in s . -  A s l u r r y  of 5.0 mmol of powdered a lkyl -  

added a t  such a r a t e  t h a t  t h e  temperature of t h e  mixture was maintained 

a t  10-15'. 

Then 5.0 mmol of t h e  aldehyde w a s  i n j e c t e d ,  and t h e  r e s u l t i n g  mixture 

was s t i r r e d  f o r  30 min a t  ambient temperature. The mixture was d i l u t e d  

with water and ex t rac ted  wi th  p e t  e t h e r .  

Af te r  5 min, 5 m l  of e i t h e r  DMSO o r  HMPT was in j ec t ed .  

The d r i ed  (MgS04) e x t r a c t  w a s  concentrated,  allowing t h e  crude 

product t o  depos i t  on 5 g of alumina. This ma te r i a l  w a s  added t o  

a 10 g column of alumina, and t h e  product was e lu t ed  wi th  50 m l  of 

271 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
0
9
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



P. E. SONNET 

p e t  e t h e r .  Concentrat ion of t h e  e l u a t e  produced t h e  l i q u i d  o l e f i n s .  

G a s  chromatography (5% SE-30 on ABS Gas Chrom Q a t  250') i n d i c a t e d  t h e  

products  were homogeneous. A n a l y t i c a l  samples were obta ined  by d i s t i l l a -  

t i o n  i n  a Hickman appara tus ;  b a t h  temp 180-220' (0 .1  mm). 

pounds could a l s o  b e  r e c r y s t a l l i z e d  from acetone-pet e t h e r  (-20') 

These com- 

Table  2 

c i s  CONTENT OF 11-NONACOSENE OBTAINED BY VARIOUS 

MODIFICATTONS OF WITTIG CONDENSATION PROCEEW a 

~ 

Solvent  Yield % *  

1 THF 

2 THF, DMSO(2:l) 

3 THF, HMPT(2:l) 

4 HMPT 

5 DMF (NaOEt) 

6 DMF (NaH) 

84 

87 

81 

81 

46 

39 

84 

94 

96 

95 

92 

9 1  

a )  Unless o therwise  s t a t e d ,  g -buty l l i th ium w a s  t h e  b a s e  employed. 
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