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ORGANIC PREPARATIONS AND PROCEDUFU3S 1(2), 81-85 (1969) 

Joseph Casanova, Jr., Edanfred Geisel, and Randall N .  Morris 
Department of Chemistry 

C a l i f o r n i a  S t a t e  Col lege Los Angeles 
Los Angeles, C a l i f o r n i a  90032 

'The p r e p a r a t i o n  of p h e n y l a ~ e t y l e n e - l - ~ ~ C  from benzoic  a c i d - c a r b o ~ y l - ~ ~ C  

r e q u i r e d  s u f f i c i e n t  experimentat ion t o  o p i m i z e  y i e l d s ,  p a r t i c u l a r l y  i n  t h e  

last two s t e p s ,  t h a t  t h e  p r e s e n t  procedure i s  recorded. 

f o r  s a f e t y ,  14C l a b e l l e d  compounds a long  t h e  s y n t h e t i c  r o u t e  may b e  prepared.  

Phenylacetylene h a s  been prepared  from s t y r e n e  dibromide wi th  sodium amide 

o r  with methanol ic  potassium hydroxidelc ,  from B-bromostyrene wi th  potassium 

hydroxide ld ,  and by r e d u c t i o n  o f  phenylchloroace ty lene  . None of  t h e s e  

procedures  were s u i t a b l e  f o r  t h e  p r e p a r a t i o n  of  s p e c i f i c a l l y  l a b e l l e d  mater- 

i a l .  I n  t h e  p r e s e n t  case an o v e r a l l  y i e l d  o f  15.5% o f  phenylace ty lene ,  

based on barium carbonate ,  was achieved.  

With a d a p t a t i o n s  

l a , b  

le 

2 Experiment a 1 

Benzoic A ~ i d - C a r b o x y l - ~ ~ C ~ ' ~ ~ ~ ~ .  

gave 2.37 g (19.6 mmole, 84%) of benzoic  a c i d - c a r b ~ x y l - ' ~ C ,  mp 120-123' 

(from water)  3 1695 cm" ( '2crO) ,  1656 cm-I ('3cIo)6, lit3 y i e l d  94%. 

Barium ~ a r b o n a t e - ~ ~ C '  (4.63 g, 23.4 nunole) 
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CASANOVA J'R., GEISEL, AND MORRIS 

Benzoyl C h l ~ r i u e - C a r b o n y l - ~ ~ C ~ ~ ~ .  

25.0 muoles) gave 3.08 g (22.0 m o l e ,  88%) o f  benzoyl ch lor ide-carbonyl -  C,  

bp 100' (25 m), 7 1705 cm ( C = O ) ,  1658 ( c---O)6. 

Acet ophenone- Carb ony 1- 13C337. 

methyl i o d i d e  (42.8 mmoles) and 1.02 g of Grignard magnesium i n  20 m l  of  

sodium-dried e t h e r  and was cooled i n  an ice  ba th .  

(4.03 g,  22.0 mmoles) was added over  7 minutes ,  and t h e  n i x t u r e  was s t i r r e d  

nieclianically. 

cooled i n  an ice b a t h  whi le  2.74 g (19.5 mmoles) o f  benzoyl ch lor ide-carbo-  

nyl-13C is added, through a dropping funnel .  

s t i r r i n g  t h e  mixture  was cooled and t r e a t e d  wi th  50 n i l  o f  ice  c o l d  6M s u l f u r i c  

a c i u .  

e t h e r .  'The combined e t h e r  e x t r a c t s  were washed wi th  water, 5% sodium carbo- 

nate', and aga in  wi th  water. 

s h o r t  Vigreaux column and t h e  r e s i d u e  d i s t i l l e d  i n  vacuum. 

l e c t e d  i n  a co ld  r e c e i v e r ,  weighed 1.20 g (10.0 nmole, 51%) bp 40' (0 .5  mm) 

3 1698 cm'l (12C=O), 1653 cm" (13C=0)6. 

1,l-Dichloro-1-phenylethane and l-Chloro-l-phenylethylene-1- 

s o l u t i o n  of 1.20 g (10 mmoles) of acetophen~ne-carbonyl-~~C and 2.75 g 

(12.8 mmoles) of phosphoms p e n t a c h l o r i d e  i n  50.0 m l  o f  sodium-dried ben- 

zene w a s  r e f l u x e d  f o r  1 1 / 2  hours .  The ice-cooled  s o l u t i o n  was hydrolyzed 

by c a r e f u l  a d d i t i o n  of  20 g of  crushed i c e ,  The phases  were s e p a r a t e d  and 

t h e  co ld  benzene s o l u t i o n  q u i c k l y  e x t r a c t e d  wi th  an a d d i t i o n a l  2x10 m l  por- 

t i o n s  of  water. 

i d e ,  t h e n  f i l t e r e d .  

wi thout  neat ing.12 

g ive  1.11 g of a mixture  whose composition could be  deduced from t h e  pro ton  

resonance spectrum: 1,l-dichloro-1-phenylethane-1- C,  = 2.33 ppm, 

Benzoic a ~ i d - c a r b o x y l - ~ ~ C  (3.02 g ,  
13 

-1 12 13 

A g r i g n a r d  reagent  was prepared  from 6.08 g of 

8 Anhydrous cadnuum c h l o r i d e  

The mixture  was s t i r r e d  and r e f l u x e d  f o r  1 1 / 2  hours ,  t h e n  

After 3 hours  of r e f l u x i n g  and 

The o r g a n i c  l a y e r  was s e p a r a t e d  and t h e  aqueous l a y e r  e x t r a c t e d  wi th  

The e t h e r  was d r i e d  and d i s t i l l e d  u s i n g  a 

The product ,  c o l -  

# 

13c10,11. A 

The o r g a n i c  l a y e r  was d r i e d  immediately wi th  calcium c h l o r -  

The benzene was d i s t i l l e d  under  a s p i r a t o r  vacuum 

The r e s i d u a l  o i l  was d i s t i l l e d  a t  32-44' (0.2 m) t O  

13 

3 

a2 
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PHENYLACETYL&NE-1-13C 

13 13 
c f i  'vinyl HB 

The 4-13C content 

= 3.96 Hz (15%); l-chloro-l-phenylethlene-l- 13c. 2J 

5.58 ppm, 2JH I, = 1.60 Hz, J 

w a s  56% ca lcu la ted  from J 

Phenyla~etylene-l-~~C~~. Sodium amide, prepared from 0.40 g (0.017 g atom) 

of sodium and 15 m l  of anhydrous l i q u i d  ammonia with 100 mg of hydrated 

f e r r i c  ch lor ide ,  w a s  cooled i n  dry ice-acetone and t r e a t e d  with a so lu t ion  

of 1.00 g of the  mixture of 1,l-dichloro-1-phenylethane and l-chloro-l-  

phenylethylene (vide infra) i n  25 m l  o f  anhydrous e ther .  

s t rongly  exothermic. 

20 m l  of dry e the r .  

and t r e a t e d  with 3 N  hydrochloric ac id  un t i l  t he  reac t ion  was s l i g h t l y  ac id ic .  

The e t h e r  l aye r  w a s  separa ted  and t h e  aqueous por t ion  ex t rac ted  with another 

por t ion  of e ther .  The combined e t h e r  e x t r a c t s  were washed with water, dr ied  

and concentrated using a sho r t  Vigreaux column. 

bp 70-80' (35 nun). 

(g lc )  and was f u r t h e r  p u r i f i e d  as a si lver s a l t .  

i n  10 m l .  of 1:l ethanol:  water. To t h i s  so lu t ion  w a s  added sa tura ted  alco- 

h o l i c  s i l v e r  n i t r a t e  u n t i l  a white p r e c i p i t a t e  j u s t  ceased t o  form. The pre- 

c i p i t a t e  was f i l t e r e d ,  washed with small q u a n t i t i e s  of water, alcohol and 

e ther .  

Steam d i s t i l l a t i o n  of t h i s  nuxture, us ing  good s t i r r i n g ,  gave phenylacetylene 

i n  the  first m i l l i t e r  of d i s t i l l a t e  . Pure p h e n y l a ~ e t y l e n e - l - ~ ~ C  w a s  ob- 

t a ined  by separa t ion ,  drying and vacuum t r a n s f e r  at 25' (0.0005 mm) of  the  

water inso luble  por t ion  of t h e  steam d i s t i l l a t e .  

an in f r a red  spectrum c h a r a c t e r i s t i c  of phenylacetylene, 9 2130 cm" 

(-CGC-) , 
2.92 ppm, 2J 

w a s  41% i n  two s t e p s  from acetophen~ne-carbonyl-~~C. 

= 5.62 Hz (85%). 
A B  13'% coupling 14 . 

l3ca{ 

The reac t ion  w a s  

The ammonia was permitted t o  evaporate and replaced by 

The brown p r e c i p i t a t e  was s t i r r e d  f o r  one hour, cooled 

The res idue  was d i s t i l l e d ,  

The phenylacetylene thus obtained (0.41 g) w a s  85% pure 

The sample was dissolved 

The s o l i d  was d r i ed  and t r ans fe r r ed  t o  6 m l  o f  3N hydrochloric acid.  

16 

The sample (0.34 g) showed 

12 12 13 12 
2102 cmn-l ( - C s + .  The proton resonance spectrum du = - 50.0 H217  (CCl,). The d-13C content was 56%. The y i e ld  

~ ~ C C I I  
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