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S U M M A R Y  

P r o c e d u r e s  a r e  g i v e n  f o r  t h e  p r e p a r a t i o n  of ( 2 - " C / ,  
I?-' H I  n a p h t h a  l e n e ,  ( 1  -' C /  , I ?-3 H I  n a p h t h a l e n e ,  I. 2.3.4- 
t e t r a h y d r o - ( Z - " C ) ,  ( ? - ' H l n a p h t h a l e n e  and 1 . 2 . 3 . 4 - t e t r a -  
h y d r ~ ( l - ' ~ C / ,  ( ? - ' H l n a p h t h a l e n e .  S t a r t i n g  w i t h  " C O : ,  t h e  
l - ' 4 C - l a b e l e d  compounds w e r e  p r e p a r e d  i n  a 4- o r  5 - s t e p  
s y n t h e s i s  i n  a n  o v e r a l l  y i e l d  of 5 6  o r  44X r e s p e c t i v e l y  
and t h e  2 - l 4 C - l a b e Z e d  compounds i n  a 8 -  or 9 - s t e p  synthe- 
s i s  i n  a n  o v e r a l l  y i e l d  of  5 2  o r  39% r e s p e c t i v e l y .  The 
s p e c i f i c i t y  of t h e  l 4 C - l a b e Z i n g  was i n  a l l  c a s e s  b e t t e r  
t h a n  97%.  

Our i n w e e t i g a t i o n s  on t h e  c h e m i c a l  e f f e c t s  o f  t h e  p--decay o f  c a r -  

bon-14 a r e  t o  a o c e r t a i n  w h o t h e r  o r  n o t  p a r t i c u l a r  m o l e c u l a r  p r o p e r t i e s  

do have  a n  i n f l u e n c e  on t h e  r e t e n t i o n .  Planning a n d  monk' c o n c l u d e d  

f rom t h e i r  e x p e r i m e n t s  w i t h  c h a i n - l a b e l e d  "C-toluene a n d  "C-ethyl- 

benzene  t h a t  t h e  p h e n y l  r i n g  was c a p a b l e  t o  a b s o r b  p a r t  o f  t h e  r e c o i l  

e n e r g y  p r o d u c e d  by t h e  decay  1 4 C  4 
These  a u t h o r s  r e p o r t e d  t h e t  a f t e r  d e c a y  o f  1 4 C  i n  m e t h y l  l a b e l e d  

1 4 C - t o l u e n e  100% r e t e n t i o n  o f  t h e  n i t r o g e n  was found ,  a n d  a t t r i b u t e d  

t h i s  r e s u l t  t o  t h e  p r e s e n c e  o f  t h e  a t t a c h e d  a r o m a t i c  sys t em.  On t h e  

o t h e r  hand S k o r o b o g a t o v  a n d  Nefedow* f o u n d  t h a t  a f t e r  d e c a y  o f  14C 

i n  m u l t i l a b e l e d  b e n z e n e ,  t h e  r e t e n t i o n  was a b o u t  605, i n d e p o n d e n t  o f  

t h e  s t o r a g e  c o n d i t i o n e .  T h i s  r e t e n t i o n  is c o m p a r a b l e  w i t h  t h a t  found  

by hlolfgang e t  d.' a f t e r  d e c a y  o f  I 4 C  i n  1 4 C - l a b e l e d  e t h a n e .  

I 4 N .  
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4s a check on t h e  above men t ioned  r e s u l t s  and c o n c l u s i o n s  we de- 

c i d e d  t o  i n v e s t i g a t e  t h e  c h e m i c a l  e f f e c t s  o f  14S-dccay i n  naph tha lene ,  

1 .2 .5 .6 - te t rahyd ronaph tha lene  ( t e t r a l i n )  and decahydronaph tha lene  (de -  

c a l i n ) .  L o c a t i o n  o f  t h e  1 4 C - l a b e l  i n  t h e  1- o r  2 - p o s i t i o n  o f  naphtha-  

l e n e  and d e c a l i n  o r  i n  t h e  1-, 2-, 5 -  o r  6 - p o s i t i o n  o f  t c t r a l i n  s imu-  

l a t e s  t h e  t y p e  o f  l a b e l e d  compounds i n v e s t i g a t e d  by f o r e m e n t i o n c d  

a u t h o r s  and o f f e r s  t h e  o p p o r t u n i t y  t o  c o m a r e  t h e  ?mount O f  r e t e n t i o n  

i n  c h e m i c a l  d i f f e r e n t  c a r b o n - p o s i t i o n s  o f  t h e  fo remen t ioned  C O T -  

pounds. 

I n  t h i s  paper  t h e  s y n t h e s i s  i s  d e s c r i b e d  o f  t r i t i a t e d  14C-lebeled 

naph tha lenes  and t o t r a l i n s ,  l a b e l e d  w i t h  "C i n  t h e  a l i p h a t i c  r i n g .  

Tho s y n t h e s i s  of t r i t i a t e d  I4C-1abe led  d e c a l i n s  2nd t e t r a l i n s  l a b e l e d  

w j t h  l 4 C  i n  t h e  a r o m a t i c  r i n g  w i l l  be p u b l i s h e d  soon. 

As f o r  t h o  d e t e r m i n a t i o n  o f  t h e  i e t e n t i o n  p r o d u c t s  a second l a b e l  

i s  necessary,  we d e c i d o d  t o  use t r i t i u m  bound t o  t h c  m o l e c u l e  i n  fi  

w e l l - d e f i n e d  p o s i t i o n .  A l t h o u g h  f o r  o u r  i n v e s t i g a t i o n  o r o p e r  h i g h  spo- 

c i f i c  z c t i v i t i a s  are r e q u i r e d ,  t h e  e x p e r i m e n t s  daecrdhed i n  t h i s  p a o e i  

were c a r r i e d  o u t  o n  a t r a c e r  l e v a 1  i n  o r d e r  t o  e s t a b l i s h  u n e q u i v o c a l ? ?  

t h e  p o s i t i o n s  o f  t h e  l a b e l s .  The f o l l o i ! i n g  compounds were prepared :  

( 2- C ! , ( 7 - H ) t e t rr? 1 i n  ( I X 1, ( Z-'.' C ) , ( 7 -' H ) n ao h t ha 1 cne ( ::I ) , 
( 1 -  C ) , ( 7 -  H ) t c t r n l i n  ( X V I )  and ( l - 1 4 C ) , ( 7 - ' ~ l ) n a p h t n ~ l e n e  ( X V I I I ! .  
In t h e  s c h e m e s  I a n d  I 1  ( s e e  p .  5 )  t h e  s y n t h e t i c  r o u t e s  a r e  i n -  

d i c a t e d .  

1 4  3 

1 4 3 

.".host t h e  e n t i r e  r e a c t i o n  ser i e s  c o u l d  bo c a r r i e d  o u t  i n  a mu1ti:ur- 

p o s o  e x t r a c t i o n  d e v i c e  u i t , h o u t  i n t e r m e d j a t e  p u r i r i c a t i o n s ' .  The f i - s :  

corpounds wh ich  had t o  ba p u r i f i e d  by gaschromatography ( G L C )  were 

V I I I ,  I!, X V  and X V I I .  A f te - .  deha1ogenat;on t h e  p o s i t t o n  o f  t h e  I 4 C -  

l ? b e l  i n  V I I I  and X V  was d a t e r m i n e d  by oxidative d e g r a d a t i o n  t o  ph t l i a -  

l i c  a c i d  and compar ison o f  i t s  s p e c i f i c  a c t i v i t y  w i t h  t h e  s p o c i f i c  

a c t i v i t y  o f  t h o  o r i g i n e l  compound. The c a t a l y t i c  d e h a l o g e n a t i o n  o f  

c h l o r o n z p h t h a l e n e  and c h l o r o t e t r e l i n  w i t h  t r i t i u m  gzn and t h e  p u r i f i -  

c a t i o n  o f  t h e  o b t a i n e d  corrsounds a r e  d e s c r i b e d  e l s u h e r e  . 5 

The o v e r a l l  y i e l d s  o f  t h o  conpounds I X ,  X I ,  X V I  and X V I I I  were 

52?, 39): : ,56-1 end 4 4 5  r e s p E c t i v e l y .  The s p e c i f i c  r c t i v i t y  o f  t h e  "C- 

l a b e l  i n  t h e s e  compounds p r o v e d  t o  be t h o  same a s  t h a t  o f  t h e  s t a r t i n g  

"C02 and t h e  s p e c i f i c i t y  o f  t h e  14C- labe l i . ng  was b e t t o r  t han  97; i n  

b o t h  t h e  l - 1 4 C -  and t h e  2-14C-comoounds. 
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S c h e m e  I 

P r e p a r a t i o n  of c o m p o u n d s  I X  and X I  

S c h e m e  I 1  

X V I I I  X V I I  

p r e p a r a t i o n  of c o m p o u n d s  XVI and X V I I I  
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EX P E R I MENTAL PAR 7 

14 
3-(D-ChlOrO uheny1)- (1-  C ) p r o p i o n i c  a c i d  (11). 

To an e l l - g l a s s  system were s e a l e d  an ampoule c o n t a i n i n g  1.55 m m o l  

of  14C02 (a ) ,  a n  ampoule c c n t a i n i n g  1 0  m l  of  1.5N s u l r u - i c  a c i d  ( A )  

and a n  ampoule c o n t R i n i n g  1.40 mmol o f  t h e  G r i g n a r d  o f  1 - ( p - c h l o r o  

pheny1)-2-bromoethane ( I )  i n  1 0  m l  o f  d i e t h y l  e t h e r  (C) ,  as shown 

i n  Fig. I. 

Fig. I .  

Apparatus for the reac t ion  of a Grignard with “CO 2 

The f i l l e d  ampoules were p r e p a r e d  and evacua ted  be fo rohand  and were 

equ ipped  w i t h  b reaksea ld .  

The system was evacua ted  and s e a l e d  o f f  a t  Y. A f t e r  b r e a k i n g  t h e  

s e a l  o f  C, t h e  G r i g n a r d  s o l u t i o n  was t r a n s f e r r e d  i n t o  v e s s e l  X and  

a f t e r  c o o l i n g  t h e  v e o a n l  t o  a b o u t  -4OoC, 14C0 

c o n t o n t  o f  X bias k e p t  a t  -30 t o  -4OOC f o r  a b o u t  3 hours, f o l l o w e d  

by g r a d u a l l y  warming uo t o  O°C w h i l e  i n t e r m i t t e n t l y  vessel. X uas 

shaken. The r e a c t i o n  m i x t u r e  wee k e p t  a t  O°C f o r  2 hours.  A f t e r  con- 

d e n s i n g  the  unused “C02 and some d i e t h y l  e t h e r  i n  ampoule 2, t h i s  

ampoule was s e a l e d  o f f .  Then s u l f u r i c  a c i d  f rom ampoula A was added 

and t h e  WsCem was opened by c u t t i n g  o f f  one o f  t h e  s i d e  arms. 

was admi t ted .  The 2 



Synthesis of 1.2.3.4-tetrahydro-(? 'Hjnaphthnlene Labeled with ' ' C  7 

The c o n t e n t  o f  v e s s e l  X was t h e n  t r a n s f e r r e d  i n t o  a s p e c i s l  d e v i c e  

f o r  c o n t i n u o u s  e x t r a c t i o n 4  and I 1  was p u r i f i e d  and i s o l a t e d  by  ex- 

t r a c t i o n  w i t h  d i e t h y l  e t h e r  f rom a l k a l i n e  and a c i d i c  medium. Based 

on an z c t i v i t y  a c c o u n t  f o r  14C02, t h e  y i e l d  was 1.?5 n n o l  = 903. 

l - h y d r o ~ y - 3 - ( p - c h l o r o  ~ h e n y l ) - ( l - ~ ' C ) p r o p a n e  (1111 

T h i s  r e a c t i o n  as w e l l  as a l l  f o l l o w i n g  r e a c t i o n s ,  was c a r r i o d  o u t  i n  

t h e  e x t r a c t i o n  a p p a r a t u s  men t ioned  b e f o r e  . 
Tho e t h e r i c a l  s o l u t i o n  o f  I 1  wae e v a p o r a t e d  t o  dryness.  A f t e r  d r y i n g  

t h e  r e s i d u e  by a z e o t r o p i c  d i s t i l l a t i o n  w i t h  benzene, t h e  benzene was 

r e p l a c e d  by t e t r a h y d r o f u r a n  and 1.0 m m o l  o f  s o l i d  LiA11-I4 was s l o w l y  

added. The r e s u l t i n g  r e a c t i o n  m i x t u r e  was r e f l u x e d  f o r  7 h o u r s  and 

t h e  excess  L i A l H 4  uas decomposed by  c a r e f u l l y  a d d i n g  10 m l  o f  water. 

The p r e c i p i t a t e  was d i s s o l v e d  by  a d d i n g  2N s u l f u r i c  a c i d  and 111 was 

i s o l a t e d  by c o n t i n u o u s  e x t r a c t i o n  w i t h  d i e t h y l  s t h e r  and subsequen t l y  

f r s e d  f rom a c i d  by  e x t r a c t i o n  w i t h  a l k a l i .  A f t e r  d i s t i l l i n g  o f f  t h e  

s o l v e n t ,  I11 was d r i e d  by  a z e o t r o p i c  d i s t i l l a t i o n  w i t h  benzene a t  r e -  

duced pressure .  Y i e l d '  1.19 mmol = 95% 

l - c h l o r o - 3 - ~ ~ - c h l o r o  ~ h e n y l ) - ( l - ~ ~ C ) p r o o a n e  (IV~ 

To t h e  s o l u t i o n  of 1.19 m m o l  I11 i n  10 m l  benzenems added 1 m l  o i  

S O C l p  and a few d r o p s  o f  p y r i d i n e .  The m i x t u r e  was s t i r r e d  Tor one 

hour a t  room t e m p e r a t u r e  and h e l f  a n  h o u r  a t  B O O C .  A f t e r  c o o l i n g  t o  

room t e m p e r a t u r e  t h e  excess o f  S0Cl2 was d i s t i l l e d  o f f ,  2 0  m l  o f  a n  

aqueous 55.sodium c a r b o n a t e  s o l u t i o n  was added and I V  was i s o l a t e d  

by  c o n t i n u o u s  e x t r a c t i o n  ldith d i e t h y l  e t h e r .  Y i e l d  1.06 mmol = 90%. 

l - c y a n o - 3 - ( ~ - c h l o r o  ~ h e ~ y l  )-(I- C)propene [ V l  

A f t e r  d i s t i l l i n g  o f f  t h e  d i e t h y l  e the r ,  IW wes d i s s o l v e d  i n  1 0  m l  

o f  d i m e t h y l  s u l f o x i d e  and 20 mmol o f  f i n e l y  g round  sodium c y a n i d e  

were added. The r e a c t i o n  m i x t u r e  was s t i r r e d  and h e a t e d  a t  90°C f o r  

20 minutes.  T h e r e a f t e r  100 m l  o f  wa te r  were added and V wes i s o l a t e d  

by  c 3 n t i n u o u s  e x t r a c t i o n  w i t h  p e t r o l e u m  e t h e r  b.p. 28-4OoC. Y i e l d  

1 .01  mmol = 95% 

.i-(o-chl.oro oheny l ) - (2 -14C)bu ty r i c  a c i d  ( V I Z  

A f t e r  d i s t i l l i n g  o f f  t h e  s o l v e n t ,  W was s a p o n i f i e d  by r o r l u x i n g  f o r  

3 h o u r s  w i t h  5 grams o f  FleOH and 5 grams o f  KOH i n  a m i x t u r e  of 10 
m l  o f  w a t e r  and 1 5  m l  o f  g l y c o l .  The b u t y r i c  a c i d  V I  (,Ian p u r i f i e d  

4 

14 
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t n ?  Z r . o l ? t e d  by c o n t i n u o u s  e x t r a c t i o n  w i t h  d i e t h y l  e t h o r  f r o m  a l k a -  

l i n e  a n d  n c i d j c  modium. Y i e l d  0.99 mmol = 907. 

7-chlor0-(2-'~C)tetralone-l (WIIL 

A c i d  WI was f r e e d  f r o m  s o l v e n t  c n d  a z e o t r o p i c a l l y  d r i n d  t l i t h  b e n z e n c .  

t h e  b e n z e n e  i:?s t h e n  d i s t i l l e d  o f f  u n d e r  r e d u c e d  p r e s s u r e  a n d  r i n g  

c l o s u r e  I , I ~ S  c a r r i e d  o u t  s imi l a r  t o  t h e  o r o c e d u r e  d c s C P i t i Q d  b y  Housr  

e t  a1. . To W I  was a d d e d  p o 1 y o h o s p h o i i . c  a c i d ,  o r e p a i e d  rrom 6 m l  o f  

8 5 :  p h o z o h o r i c  a c i d  a n d  10 g r a m s  o f  P205. T h e  r o o c t i o n  m i x t u r e  u a s  

s t i r r n r l  a n d  h e a t e d  f o r  1-2 hou;s a t  11O-12O0C, w h e r e o f t e -  t h e  wesscl 
m c 1  c o o l e d  t o  0°C a n d  c r u s h e d  i c e  t v s  a d d e d .  T e t r a l o n e  VII was i s c -  

l a t e d  b.1 c o n t i n u o u s  e x t r a c t i o n  w i t h  d i e t h y l  e t h e r .  Y i e l d  0.94 mmol 

6 

95;;. 

7-~hloro-(Z-~~C)tetralin ( W I I I l  

Tho s ' i h e r i c a l  s o l u t i o n  o f  VII w ~ s  d i s t i l l e d  t o  d r y n e s s  [ : h e r e a f t e r  1 C  

nl 0 7  b e n z e n e  a n d  10 m l  o f  GN h y d r o c h l o r i c  a c i d  w e r e  a d d e d .  T e t r a l o h e  

VII u a s  r e d u c e d  t o  t e t r a l i n  VIII b y  r e f l u x i n q  a n d  wigo:ously s t i r r i n g  

o f  t h i s  s o l u t i o n  u i t h  a b o u t  4 q r a n s  o f  n m a l g a t e d  z i n c  C o r  1 2  hours. 

c r o d u c t  VIII was i s o l a t e d  by c o n t i n u o u s  e x t r a c t i o n  w i t h  p e t r o l e u m  

e t h o r  b.p. fi.O-GO°C a n d  p u r i f i e d  by c h r o m a t o g r a p h y  o n  A1203. Y i e l d  

c . D T  m m o l  = go:!. 

. 4 m z l g 3 t e d  z i n c  u a s  p r e p a r e d  i n  t h e  f o l l o w i n g  ilay. Z i n c  g r a i n s  ( L O  

m e s h )  imre ! J o s h e d  w i t h  O.lP! h y d r o c h l o r i c  a c i d  a n d  w i t h  water. Thon 

10  m l  o f  u a t e r  n n d  a f e w  d r o p s  o f  a s s t u r a t o d  m e r c u : i c h l o r i d e  o o l u -  

t i o n  were a d d e d ,  t h e  m i x t u r e  v a s  s h o k e n  f o r  a f e u  n j n u t o s  a n d  t h e  

a m a l g a t o ?  z i n c  u a s  d e c a n t e d  2 n d  3 t i n e s  w a s h e d  w i t h  water. 

(2-  C ) . ( 7 -  H ) t e t r a l i n  (IXL 

T h e  i s o l a t e d  c h l o r o t e t r a l i n  VIII tias p u r i f i e d  by t e m p e v t u r e  p r o g r n n m e d  

GLI: o n  !:$ U/W Carbowax 20R + S< w/w K O H  o n  Chromosorb-it .  T h e  COmFOUnd 

I.IDS t r a r p e d  i n  o way d e s c r i b e d  e l s w h s r e  . 
C n t a 1 y t i . c  d e h a l o g e n a t i o n  w i t h  t r i t i u m  gss a n d  p u r i f i c a t i o n  o f  t h e  f i n a l  

n r o d u c t  were c a r r i e d  o u t  a s  p u b l i s h e d  e l s w h o r e ' .  Yie1.d 0.72 mnol = 85-3. 

2 - c h 1 o r 0- ( 7-14 I: ) n a p h t h 9 1 e n  e ( X l  

FTom ;1 s o l u t i o n  o f  1 . 2  m m o l  o f  VIII ( n o t  p u r i f i e d  b y  GLC) i n  p e t r o l s u n  

e t h e r ,  t h e  s o l v e n t  iias d i s t i l ' a d  o f f ,  r e p l a c e d  b y  b e n z e n e  2 n d  a z e o t r o -  

p i c a l l y  d r i e d .  I n  a n i t r o g e n  z t m o s p h e r e  5 e q u i v a l e n t s  o f  2 . 3 - d i c h l o r o -  

1 n 3 
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5.6-dicyano-quinone (DDQ) were added end t h e  m i x t u r e  was r e f l u x e d  f o r  

16 h o u r s  . A f t e r  t h e  a d d i t i o n  o f  1 0  m l  o f  wa te r  t h e  m i x t u r e  bias r e f l u x e d  

f o r  30 minutes,  c o o l e d  t o  r o o 1  t empera tu re  and 10 m l  o f  a 5% s o l u t i o n  

o f  NaOH i n  wa te r  were added. The r e a c t i o n  m i x t u r e  was t h e n  v i g o r o u s l y  

s t i r r e d  u n t i l 1  e l l  e o l i d  compounds wera d i s s o l v e d .  Ch lo ronaph tha lene  

X was i s o l a t e d  by c o n t i n u o u s  e x t r a c t i o n  u i t h  p e t r o l e u m  e t h e r  b.p. 28- 

4OoC. Y i e l d  0.96 mmol 805. 

1 d 4 C ) .  (7- ’H)naphthalene ( X I 1  

Compound X was p u r i f i e d  and t r a p p e d  as d e s c r i b e d  f o r  compound VIII. The 

c a t a l y t i c  d e h a l o g e n a t i o n  w i t h  t r i t i u m  gas and t h e  p u r i f i c a t i o n  o f  t h e  

f i n a l  p r o d u c t  were c a r r i e d  o u t  8 s  p u b l i e h e d  e l swhere  . Y i e l d  0.76 mmol 

8 

5 

=. eo?. 

7 -ch lo ro - (  l - 1 4 C a t e t r e l o n e - l  ( KIVY 

T h i s  compound was p r e p a r e d  i n  t h e  seine way as 7-chlor0-(2-~~C)tetralone-l 

(VII), b u t  t h i s  t i m e  f r o m  d - (p -ch lo ro  pheny1)- (1-  C ) b u t y r i c  a c i d  (XIII). 
B u t y r i c  a c i d  X I 1 1  was o b t a i n e d  by r e e c t i o n  o f  %O2 w i t h  t h e  Gr ignarc ‘  I f  

l -bromo-3-(p-ch loro pheny1)propane (XII) i n  t h e  way o e s c r i b e d  f o r  com- 

pound 11. O v e r a l l  y i e l d  o f  XIV f r om 14C0 

14 

was 80%. 
2 

11-14c1.(7- 3 H l t e t r a l i n  ( X V I L  

S y n t h e t i c  r o u t e  and p u r i f i c a t i o n  were t h e  same as f o r  compound IX. 
O v e r a l l  y i e l d  f rom X I V  was 70%. 

11-14C). (7-3H)naohthaleno ( X V I I I ~  

S y n t h e t i c  r o u t e  and p u r i f i c a t i o n  were t h e  serne 8 s  f o r  compound XI. 
O v e r a l l  y i e l d  f rom XIV was 5 5 %  

ACTIVITY ACCOUNT AND RADIOCHEMICAL P U R I T Y .  

14 
R e p r e s e n t a t i v e  r e s u l t s  o f  s e r i e s  o f  r e a c t i o n s  s t a r t i n g  f r o m  

and end ing  u i t h  7-~hloro-(Z-’~C)tetralin (VIII) and 2-ch loro-(7-  

14C)naphthalene (X) ere l i s t e d  i n  Teb le  I. 

411 compounds, e x c e p t  I 4 C O 2 ,  wero p u r i f i e d  by CLC a s  d e s c r i b e d  and 

subsequen t l y  d i s e o l v e d  i n  benzene. The c o n c e n t r a t i o n  0 7  t h i s  solu- 

t i o n  was de te rm ined  by GLC by Comparison w i t h  a s e r i e s  o f  s t a n d a r d  

s o l u t i o n s .  The e c t i v i t y  o f  t h e  s o l u t i o n  wea de te rm inod  by l i q u i d  

C02 
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T a b l e  I. 

comoound spec.act. ( ~ C / m m o l ~  s D e c i f i c i t y  o v e r a l l  y i e l d  ($1 
14 11.60 2 296 -- -- 

O2 

V I I I  11.57 2 3 8  2 97% 6 1  

X 11.60 2 345 -- 43 

xv 11.62 2 3% > 97% 7% 

X V I I  11.60 2 3% -- 57 

s c i n t i l l a t i o n  counting!' 

I n  t h e  same way t h e  change i n  t h e  s p e c i f i c  a c t i v i t y  was checked i n  

a r e a c t i o n  s e r i e s  l e a d i n g  t o  7-~hloro-(l-~~C)tetralin ( X V )  and 2- 

c h l o r 0 - ( 8 - ~ ~ C ) n a p h t h a l e n e  ( X V I I ) .  The r e s u l t s  wh ich  i n d i c a t e  t h a t  

no change i n  s p e c i f i c  a c t i v i t y  t o o k  p l a c e  d u r i n g  t h e  s y n t h e s i s ,  a r e  

a l s o  summarized i n  Tab le  I .  

L o c a t i o n  o f  t h e  "C- labe l  

I n  o r d e r  t o  a s c e r t a i n  t h e  r a d i o c h e m i c a l  p u r i t y  o f  t h e  r i n a l  compounds 

w i t h  r e s p e c t  t o  t h e  l o c a t i o n  o f  t h e  I 4 C - l a b e l ,  some o f  t h e  p r e c u r s o r s  

were degraded. 

a. d e q r a d a t i o n  o f  7-~hloro-(l-~~C)tetralin ( X V )  

About 0.2 mmol o f  X V  was c o n v e r t e d  i n t o  ( l - 1 4 C ) t e t r a l i n  by t h e  

p rocedure  d e s c r i b e d  f o r  X V I .  T h i s  t e t r a l i n  was d i l u t e d  w i t h  p u r e  

i n a c t i v e  t e t r a l i n  t o  a s p e c i f i c  a c t i v i t y  o f  2.60 vC/mmol. The 

o x i d a t i o n  o f  (1- C ) t e t r a l i n  t o  p h t h e l i c  a c i d  was c a r r i e d  o u t  

i n  t h e  f o l l o w i n g  way . About 100 mg o f  t h e  d i l u t e d  ( 1 - l 4 C ) t e -  

t r a l i n  was r e f l u x e d  w i t h  1 0  m l  o f  wa te r  and an e q u i v a l e n t  amount 

o f  po tass ium permangsnate was s l o w l y  added. A f t e r  r e f l u x i n g  f o r  

abou t  16  h o u r s  a s m a l l  amount o f  e o l i d  po tass ium permanganate 

was added a g a i n  end t h e  m i x t u r e  was c o o l e d  t o  abou t  60°C. A f t e r  

a c i d i f y i n g  w i t h  2 0  m l  o f  10% s u l f u r i c  a c i d  gas e v o l u t i o n  t o o k  

p l a c e  and t h e  m i x t u r e  was hea ted  f o r  3 0  m inu tes  a t  4O-5O0C. Tha 

14 

9 
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p h t h a l i c  a c i d  was i s o l a t e d  by c o n t i n u o u s  e x t r a c t i o n  w i t h  d i e t h y l  

e t h e r .  A f t e r  d r y i n g  t h e  e t h e r i c a l  s o l u t ! ’ o n  u i t h  sodium s u l f a t e ,  

e n  e x c e s s  o f  an  e t h e r i c a l  s o l u t i o n  o f  d i a z o m e t h a n e  was added.  

The d i m e t h y l  p h t h a l a t e  was r e c o v e r e d  a n d  p u r i f i e d  by G L C  on 

Reop lex  400. The s o e c i f i c  a c t i v i t y  o f  t h i s  e s t e r ,  d e t e r m i n e d  by 

g a s c h r o m a t o g r a p h i c  c o n c e n k a h  d e t e r m l n a t i o n  and  l i q u i d  s c i n t i l l a t i o n  

c o u n t i n g ,  was 2.68 pC/mmol. l d i t h i n  t h e  limits of  t h e  e x p e r i m o n t a l  

error t h e s e  r e a u l t s  i n d i c e t e  a s p e c i f i c i t y  of  t h e  l s b e l i n g  a t  t h e  

1 - p o s i t i o n  o f  2 975. 

14 b. d e q r a d a t i o n  o f  7 -ch lo ro - (2 -  C ) t e t r a l i n  (VIIIL 

Compound VIII was c o n v e r t e d  i n t o  d i m e t h y l  p h t h a l a t e  i n  t h e  same, 

way a s  d e s c r i b e d  above.  The s p e c i f i c  a c t i v i t y  o f  t h e  d i l u t e d  t e -  

t r a l i n  o f  1 .18 v C / m m o l  was r e d u c e d  t o  0 .015 pC/mmol f o r  t h e  d i -  

m e t h y l  p h t h a l a t e ,  i n d i c a t i n g  a s p e c i f i c i t y  o f  t h o  l a b e l i n g  a t  t h e  

2 - p o s i t i o n  o f  3 975. 

ACKNOWLEDGEMENT 

The authors like to thank Mr. C.J. Brouwer for the construction 
of the glass apparatus and Mrs. H.H. Grootveld and H . K .  de Haan 
f o r  their help i n  our synthetic program. 

L I T E R A T U R E  

1 .  

2. 

3. 

4. 
5. 

6. 

7. 

8. 

9. 

P.G. Manning and C . B .  Monk, J. Chem. Soc.,1962. 2573. 

G.A. Skorobogatov and V.D. Nefedov,Zhur.Obshchei Khim., 36 
( 6 )  995, (1966). 

R . L .  Wolfgang, R . C .  Anderson and R.W. Dodson, J.Chem.Phys.24,16,(1956). 
W. den Hollander and B.  van Zanten, Chem. and Ind.23,742(1970). 
W. den Hollander, P . J .  van der Jagt and B. van Zanten, to be published. 
H.O. House and R . J .  McCaully. J .  Org. Chem., 2 4  , 725, (1959). 
W. den Hollander and B. van Zanten, J. Chromot. sci.,8,424(1970). 

E.A. BRAUDE, A.G. Brook and R . P .  Linstead, J .  Chem. Soc., 1954,3569. 

J. von Braun, Ber. 5 6 ,  2332, (1923). 


