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SUMMARY 

Methyl-14C iod ide  of h igh  s p e c i f i c  a c t i v i t y  
w a s  conver ted  t o  carbon-14 d i s u l f i d e  i n  q u a n t i t a t i v e  
y i e l d  by r e a c t i o n  wi th  phosphorus p e n t a s u l f i d e  a t  
300-325°C. Following l i t e r a t u r e  procedures ,  N , N ' -  
dicycl~nexylcarbo-~~C-diimide was prepared i n  5 4 %  
y i e l d  from t h e  carbon-14 d i s u l f i d e .  
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INTRODUCTION 

N , N'-Dicyclohexyl~arbo-~~C-diirnide ( 3  - , DCC-14C) of  h igh  spec i -  

fie a c t i v i t y  w a s  d e s i r e d  f o r  use  i n  a s tudy  of pro ton  pe rmeab i l i t y  

of Escne r i ch ia  membrane v e s i c l e s ' ' ) .  Nei ther  D C C - l 4 C I  nor  i t s  

p recu r so r  carbon-14 d i s u l f i d e ,  has  been r epor t ed ,  bu t  s u l f u r -  

l a b e l e d  carbon d i s u l f i d e  has  been prepared  by i s o t o p i c  exchange of  

e lementa l  s u l f u r ( 2 )  o r  s u l f i d e  i o n ( 3 )  w i th  carbon d i s u l f i d e ,  by re- 

a c t i o n  of e l emen ta l  s u l f u r  w i th  e lementa l  c a r b o n ( 4 ) ,  and by r e a c t i o n  

of phospnorus p e n t a s u l f i d e  wi th  carbon t e t r a c h l o r i d e  ( 5 )  . 
t i o n ,  e l emen ta l  s u l f u r  r e a c t s  w i t h  hydrocarbons a t  high tempera tures  

t o  y i e l d  carbon d i s u l f i d e ( 6 ) .  

I n  addi -  

I n  a l l  of  t h e s e  r e a c t i o n s ,  carbon bea r ing  e i t h e r  hydrogen o r  

halogen r e a c t e d  wi th  e i t h e r  s u l f u r  o r  phosphorus p e n t a s u l f i d e  t o  

a f f o r d  carbon d i s u l f i d e .  Therefore ,  Ilethyl-14C iod ide  ('I , t h e  most 
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a c c e s s i b l e  non-oxygenated carbon-14 compound, was chosen a s  a po- 

t e n t i a l  p recu r so r  of  carbon-14 d i s u l f i d e .  U t i l i z i n g  t h e  flow system 

diagrammed i n  Figure 1, unlabe led  methyl i od ide  was c a r r i e d  by a 

slow stream of n i t rogen  through a h o t  ma t r ix  of phosphorus pentasu l -  

f i d e  and sea  sand. The carbon d isu l€ i .de ,  s epa ra t ed  from t h e  by-pro- 

duc t s  ( inc lud ing  hydrogen s u l f i d e  and i o d i n e )  by f r a c t i o n a l  vacuum 

t r a n s f e r ,  was obta ined  i n  e s s e n t i a l l y  q u a n t i t a t i v e  y i e l d .  

F igure  I 
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Following known procedures (*”) as out l ined above, t he  carbon 

d i s u l f i d e  w a s  converted t o  DCC (5) i n  66% o v e r a l l  y i e ld  based on 

methyl iodide.  Using the same procedures, DCC-14C das prepared i n  

54% y i e l d  with a s p e c i f i c  a c t i v i t y  of 46 mCi/mmole from methyl-14C 

iodide of the same s p e c i f i c  a c t i v i t y .  

EXPERIMENTAL 

Melting points  a r e  uncorrected. Radioactivity was measured 

by l i qu id  s c i n t i l l a t i o n  using a Packard Tricarb Model 2010 spec- 

trometer. 

Carbon-14 d i s u l f i d e  (2) - Ilethyl-l4C iodide (1, 1 7 3  mg, 1 . 2  m o l e ) ,  

prepared(7)  from m e t h a n ~ l - ~ ~ C  of s p e c i f i c  a c t i v i t y  4 6  m C i / m m o l e ,  was 

vacuum-transferred i n t o  t r a p  A (Figure 1) and stopcocks 2 and 3 

were closed. U-tube B, half  f i l l e d  with a mixture of phosphorus 

pentasulf ide and dry sea sand (1:9 w / w ) ,  was attached t o  t r a p  A ,  

purged with dry ni t rogen a t  1 0  m l / m i n  (stopcock 1 open),  and heated 

i n  an oven t o  300-325OC. Trap C was attached and cooled i n  l i q u i d  

nitrogen. Stopcocks 2 and 3 w e r e  opened and t r a p  A was allowed t o  

warm slowly t o  room temperature, allowing the nitrogen stream t o  

carry the  d i l u t e  methyl-14C iodide vapor slowly i n t o  the r eac to r  ( B ) .  

The ni t rogen flow was continued f o r  10-15 min a f t e r  no more radio- 

a c t i v i t y  w a s  detected i n  t r a p  A ( t o t a l  r eac t ion  t i m e  about 1 h r ) ,  

then the  ni t rogen flow w a s  stopped and t r a p  C w a s  closed o f f  by means 

of t he  stopcocks. The ma te r i a l  c o l l e c t e d  i n  t r a p  C w a s  vacuum-trans- 

f e r r ed  i n t o  a 1 0 0  m l  f l a s k ,  degassed a t  -195OC, and warmed t o  -75OC 

t o  vaporize the hydrogen s u l f i d e ,  which w a s  then removed by vacuum 

t r a n s f e r  (a few seconds only,  o r  u n t i l  radioact ive mater ia l  s tar ts  

t o  t r a n s f e r ) .  The residual  carbon-14 d i s u l f i d e  was t r ans fe r r ed  a t  

about -3OOC i n t o  a tared 1 0  m l  f l a s k ,  leaving behind iodine and some 

l e s s  v o l a t i l e  impuri t ies .  The p u r i f i e d  product, containing a t r a c e  

of iodine and some hydrogen s u l f i d e ,  weighed 9 7  mg ( 1 0 4 %  y i e l d  based 

on 1). 



~ .ij. .... .,,de.r ;;lzroqen f o r  2 ;?rs w i t h  2 m i  of  e t h a n o l ,  t k e n  a i l  vola- - .  

i.a?. was t r a n s f e r r e d  o u t  u n d e r  high vacuum, l e a v i n g  a resi- 

t ci-ude 4 ( 2 3 0  ma, 0 . 9 5  mnole, 7 9 %  y i e l d  b a s e d  on  1). [In a - 
experiment, un j . ab i  l e d  crude 5 w a s  r e c r y s t a l l i z e d  from 1 m l  of 

: : ~ . i a n a i .  w;.Lh 7 7 %  r e c o v e r y .  The r e c r y s t a l l i z e d  mater ia l  had  mp 175 .5 -  

.::i..'" a n d  gave IIC mp d e p r e s s j o n  on  a d m i x t u r e  w i t h  a n  a u t h e n t i c  

:sa-c;?Le. T 'h in  l a y e r  cn romatcy raphy  (EM p r e c o a t e d  S i l i c a  G e l  6 0  F254 

- . .  . 

d r - 5 .  d e v e l o p e d  i n  c h l o r o f o r m - e t h y l  acetate,  9:l v/v, and viewed 

?.;!- s ! i o . : t - w a ~ . ~  u l  t r a v i  5j .e~. 1 . iciit) ,;f t h e  mothe r  l i q u o r  showed it w a s  

;i-!i:><)st pure 4 a l s o ] .  __ 
\ '  i -D, (.- , /c lonexylca,rbo-L4C-di imide (2) ( ' ) -  Dry s i l v e r  o x i d e  ( 2 0 0  mg) .. 

_-_.-_-I__ 

:3 l? t i  acetone i 2  m l ,  dried by p a s s a g e  throucjh a column of a c t i v i t y  I 

inc.i) w e r e  adued  t o  t h e  c r u d e  t h i o u r e a  4 and  the m i x t u r e  was 

2 i Ly-:.! ,̂ . .. ar:d r e f l u x e d  g e n t l y  f o r  1 8  h r s .  S o i i d s  were removed by f i l -  

i - . , - ; <  c ~ 2 . . : . s ~  and. t h e  s o l v e n t  w a s  removed by vacuum t r a n s f e r ,  l e a v i n q  a resi- 

Zi;c. r+ , j l iCt l  was i i i s t i l l e d  i n  a s h o r t - p a t h  s t i l l  a t  8O0C/O.01 mm to 

atfcrd - 5 (1.35 mg, 0 . 6 5  mole, 5 4 %  y i e l d  based on l-), m p  34-36OC (lit. 

iy 3 4 - 3 5 ' C ' 1 0 ) ) ,  s p e c i f i c  a c t i v i t y  2 2 2  p C i / m g  ( 4 6  m C i / m m o l e ) .  

~ ; ~ ~ ~ ' . . ; ~ ; . ~ ~ ~ ~ ~ ~ ~ ~ i ~  iwc:e; exper inea t  2 4 0  m y  of u n l a b e i i e a i  g a v e  1-70 mg of 5. 
i d - ;  . <: -;. 
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