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SUM MARY 

4-(2-Chlorophenyl)-l ,  6-dihydro-1,3,  9-trime thylimidazo[ 1 ,Z-~]pyrazo lo -  
[4,3-1] [ 1 , 4 ] d i a ~ e p i n e - 9 ~ ~ C  (CI-918-14C) was made s t a r t i n g  w i t h  a c e t y l - l -  
1 4 C  ch lo r ide .  An e f f i c i e n t  s y n t h e s i s  of  l-chlor0-2-propanone-2-~~C was 
developed as a p r e c u r s o r  t o  2-methyl-1, 3-dioxolane-2-l4C-2me thsnarnine. 
l a t t e r  r e a c t e d  w i t h  4-( 2 -chlorop heny1)- 1,6-d ihyd ro-1 ,3-dime thylp y r a z o l o [ 3 , 4 - ~ 1  
[ 1 ,4 ] d i a z e  p ine-7- t h i o n e  t o  y i e l d  4-( 2 -c hlorophenyl  ) - 1,6-dihydrw 1,3-d i m e  thyl-  
N-[ (Z-me thyl-1,3-dio~olarr2-yl-2-~ 4C)me thy l ]  pyrazolo[ 3,4-51 [ l  ,4]diazepin-7-  
amine. Hydro lys i s  a n d  c y c l i z a t i o n  gave t h e  t i t l e  conpound. The s i r s t e p  
r e a c t i o n  sequence gave a n  o v e r a l l  radiochemical  y i e l d  of  19%. 
a s p e c i f i c  a c t i v i t y  of  8.31 mCi/mmol. 

Keywords: 

The 

The p roduc t  had 

4-( 2 -Chl orop heny1)- 1,6-d ihyd ro- 1 3,g-trime t h  1 i m i  daze[ 1,2-5 1 - 
pyrazo lo[  4,3-f ] [ l  ,4 1 d i a z e ~ i n e - g - ~  4C CI- 9 18-I4C, 1-Chlorcr2- 
propanone-2-1*C, 2 - (2+~opropy1-2 -~  tC)-lfi- isoindole-l ,  3(2K)- 
dione,  2-Me thyl-1,3-dioxolane-2-l 4C-Zrne thanamine, nonseda t ing  
a nx i  oly t i c  

INTRODUCTION 

4-( 2-Chloropheny1)- 1 ,6-dihydro-l ,  3,g-trime thyl imi  dazo[ I,Z-&]pyrazolo- 

[4,3-f]  [ 1 , 4 ] d i a z e p i n e  (CI-918) s h w s  marked anx io ly  tic a c t i v i t y  i n  t h e  milk- 

d r i n k i n g  test i n  n a i v e  rats1 a n d  minimal s e d a t i v e  p r o p e r t i e s  were observed. 

I t  was s i g n i f i c a n t l y  less active t h a n  diazepam i n  a t es t  f o r  a l c o h o l  poten- 

t i a t i o a 2  To f a c i l i t a t e  t h e  s tudy  of t h e  metabolism and  b i o a v a i l a b i l i t y  of 

CI-918 i t  was necessa ry  t o  s y n t h e s i z e  t h e  I4C-labeled drug. 

CI-918 was f i r s t  s y n t h e s i z e d  by B ~ t l e r . ~  An improved s y n t h e s i s  of CI-918 

was developed i n  o u r  P r e p a r a t i o n s  Labora to ry ,  which used 4-(2-chlorophenyl)- 

1 ,6-dihydrcrI ,  3-dime thylpyrazo lo[ 3,4-2] [ I ,  4ldiazepine-7- thione (I) and 
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2-e thyl-l,3-dioxolane27netha~mine. 

r epor t ed  i n  t h e  p r e p a r a t i o n  of some imidazobenzodia~epines.~ 

dioxolane-2-r1e thanamine was chosen t o  in t roduce  a carbon-14 l a b e l  ( s e e  scheme) 

i n t o  CI-918-14C (2). 
14C c h l o r i d e  (3) i n t o  l - ch l0 rw2-p ropanone2-~  4C (5 ) .  

A similar s y n t h e t i c  scheme h a s  been 

2-Methyl-1,3- 

An e f f i c i e n t  method was developed t o  c o n v e r t  ace ty l - l -  

RESULTS AND DISCUSSION 

2-Me thyl-l,3-dioxolane2-methanamine, a n  in t e rmed ia t e  i n  t h e  CI-918 

s y n t h e s i s  t o  be  l a b e l e d  w i t h  1 4 C ,  was made u s i n g  t h e  G a b r i e l  s y n t h e s i s  from 

l-chlorw2-propanone. 

1 -chlorw2-p ropanone. 

It was t h u s  d e s i r a b l e  t o  i n t r o d u c e  t h e  14C i n t o  

0 
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(*- indicates  l o c a t i o n s  of 1 4 C )  
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Repor t s  of making wha logena ted  k e t o n e s  i n  t h e  l i t e r a t u r e  are  

n u n e r o ~ s . ~  

u s e d  i n  l a r g e  e x c e s s  and  mono- and  d i s u b s t i t u t e d  p roduc t s  r e s u l t e d .  

s u b s t i t u t e d  p r o d u c t  was t h e n  i s o l a t e d  by f r a c t i o n a l  d i s t i l l a t i o n .  Of t h e  

nunerous a t t e m p t s  t o  h a l o g e n a t e  2-propanone, brominat ion u s i n g  phenyl trime thyl- 

ammoniun t r ib romide  modif ied s l i g h t l y  from t h e  procedure of  Johnson, e t  a1,5c 

gave  t h e  b e s t  results: p roduc t  d i s t r i b u t i o n  o f  86% l-bromo-2-propanone, 8% 

1,3-dibromo-2-propanone and  6% l,l-dibromo-2-propanone as  determined by lE+MR 

o f  t h e  c r u d e  p roduc t ;  50% t o t a l  y i e l d .  The i s o l a t i o n  o f  monohalogenated p ro -  

d u c t  would be  i m p r a c t i c a l  on  t h e  scale r e q u i r e d  f o r  l4C-1abeling work. This 

method and  t h e  o t h e r s  c i t e d  would n o t  l e n d  themselves t o  a n  e f f i c i e n t  u s e  of  

I n  most examples where 2-propanone was ha logena ted  t h e  ke tone  was 

The mono- 

4C-labeled 2-propanone. 

Another approach t o  s y n t h e s i z e  l-hal0-2-propanone2-~ 4C was d e s i r a b l e .  

The N i e r e n s t e i n  chlorome t h y l a t i o n 6  appea red  t o  be  a n  a c c e p t a b l e  a l t e r n a t i v e  

r o u t e  t o  1-chlorcr2-propanone. 

t r e a t e d  w i t h  a ~ e t y l - l - ~ ~ C  c h l o r i d e  (3) f o l l m e d  by t h e  a d d i t i o n  of HQ g a s  i n  

d i e t h y l  e t h e r  t o  y i e l d  4. 
d i f f i c u l t .  

oxopropyl-2-14C)-1E-isoindole-l, 3(Zg)-dione (r) ,  when t h e  c h l o r o  conpound 4, 
s t i l l  c o n t a i n i n g  H Q ,  was t r e a t e d  w i t h  p o t a s s i m  phthal imide.  Atmospheric 

d i s t i l l a t i o n  a n d  s ta t ic  vacuun transfer were only p a r t i a l l y  s u c c e s s f u l  i n  

removing t h e  HQ. 

e f f e c t i v e  e i t h e r  a n d  i s o l a t i o n  of  was h inde red  by t h e  s o l i d  matr ix .  The 

a d d i t i o n  of  t h e  non-nucleophi l ic  base,  N,N,N' ,"-tetrame t h y l - l , 8 - n a p h t h a l e n e  

d i amine  ( P r o t o n  Spong&) in d i e t h y l  e t h e r  was e f f e c t i v e  a t  removal o f  HQ. 

Thus 4 was i s o l a t e d  f r e e  of  HC1 by s ta t ic  vacuum d i s t i l l a t i o n  in a 71% y i e l d .  

- 5 was produced by warming 4 w i t h  potassium ph tha l imide  i n  1 ,N-dimethylformmide 

i n  a n  83% y i e l d  a f t e r  r e c r y s t a l l i z a t i o n .  

2~l-2-14C)methyl]-l~-isoindole-l ,3(2fj)-dione (5) was made u s i n g  1,2-ethan- 

Excess diazome thane i n  d i e t h y l  e t h e r  was 

R e m o v a l  o f  HQ from the c r u d e  p r o d u c t  4 proved 

Unsubs t i t u t ed  ph tha l imide  was formed i n s t e a d  of  t h e  d e s i r e d  2-(2- 

The a d d i t i o n  of large amounts of i n o r g a n i c  b a s e s  was n o t  

The k e t a l  2-[ (2-methyl-1,3-dioxolan- 
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e d i o l  and a c a t a l y t i c  amount of 4 -me thy lbenzenesu l fon ic  a c i d  i n  r e f l u x i n g  

heptane i n  a 94% y i e l d .  

t e t r ahydro fu ran  a f f o r d e d  2-methy1-1,3-dio~olane-2-1~C-2-methanamine (L) i n  a 

75% y i e l d .  

Hydraz ino lys i s  of  5 w i t h  anhydrous hydraz ine  i n  

- 1 and 2 were hea ted  i n  r e f l u x i n g  t e t r ahydro fu ran  t o  g i v e  4-(2-chloro- 

phenyl)-1,6-dihydro-l,3-dimethyl-;-[ (2-methyl-l,3-di0xolan-2-yl-2-~~C)- 

methyl] pyrazolo[  3,4-5] [1 ,4]  diazepin-7-amine (s> i n  a n  84% y i e l d .  

and c y c l i z a t i o n  was accomplished by t r ea tmen t  w i t h  concen t r a t ed  s u l f u r i c  a c i d  

t o  g ive  a 57% y i e l d  of 2 a f t e r  r e c r y s t a l l i z a t i o n .  

slow a d d i t i o n  of t he  ac id  s o l u t i o n  t o  c o l d  ammonium hydroxide t o  p reven t  

opening of  t he  d i a z e p i n e  r ing.  

Hydrolysis  

The work up r e q u i r e d  the 

The o v e r a l l  y i e l d  of t h e  s i x - s t e p  s y n t h e s i s  from acetyl-l-14C c h l o r i d e  

(2) w a s  19%. 

HPLC. 

CI-918. 

The chemical  and radiochemical  p u r i t y  of Lwas >98% by TLC and 

The I R  and Ig-NMR were i d e n t i c a l  t o  those of a u t h e n t i c  un labe led  

The s p e c i f i c  a c t i v i t y  of 2was  found t o  be 8.31 mCi/mmol. 

EXPERIMENTAL 

Acetyl-l-14C c h l o r i d e  (2) w i t h  a s p e c i f i c  a c t i v i t y  of  50 mCi/mmol was 

purchased from New England Nuclear  Corporat ion.  This was d i l u t e d  w i t h  un- 

l a b e l e d  a c e t y l  c h l o r i d e  t o  a s p e c i f i c  a c t i v i t y  of 8.2 mCi/mmol. 

and potassium phthal imide were purchased from Ald r i ch  Chemical Company and 

1,Z-ethanediol  was purchased from Mal l inck rod t .  

dihydro-l,3-dimethylpyrazolo[3,4-~1[1,4] diazepine-7- thione (A) was ob ta ined  

from t h e  P r e p a r a t i o n s  Laboratory,  Warner-Lambert/Parke-Davis, Ann Arbor,  M I .  

Diazald@' 

4-(2-Chlorophenyl)-l ,6- 

lH-NMR - s p e c t r a  were determined on a Varian XL-200 FT NMR o r  Var i an  EM390 

NMR spectrometer .  Chemical s h i f t s  were r e p o r t e d  i n  6 (ppm) dawnfield from 

t e t r ame thy l s i l ane .  

r a t i o  r e c o r d i n g  spectrophotorne ter o r  N i c o l e t  MX-1/3600 FT-IR. 

were determined on a Thorns Hoover c a p i l l a r y  m e l t i n g  p o i n t  a p p a r a t u s  and a re  

uncor rec t ed .  

I n f r a r e d  spectra were o b t a i n e d  on a P e r k i n  E l m e r  1430 

Melt ing p o i n t s  

L iqu id  s c i n t i l l a t i o n  c o u n t i n g  was done w i t h  a Packard 3320 l i q u i d  
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s c i n t i l l a t i o n  counter  using Beckman Ready-Solv MP l i q u i d  s c i n t i l l a t i o n  

cock t a i l .  

Thin l a y e r  chromtography (TLC) was done on EM Merck s i l i c a  g e l  p l a t e s  

(250 p ) ,  

Autom t i c  TLC Linear  Analyzer. 

performed us ing  a Spectra Physics 8700 so lvent  de l ivery  system, Kratos 773 UV 

d e t e c t o r  a t  280 nm, Hewlett-Packard 339Q4 I n t e g r a t o r  and United Technologies 

Packard Tri-Carb RAM 7500 r a d i o a c t i v i t y  monitor. 

Radiochemical a n a l y s i s  of TLC p l a t e s  was done with a Berthold 2832 

High pressure  l i q u i d  chromatography (HPLC) was 

l-Chlor0-2-propanone-2-~~C ( 4 ) .  Diazome thane was generated by adding 

Diazald (8.37 g, 35 mmol) i n  d i e t h y l  e t h e r  (50 mL) t o  a s o l u t i o n  of potassium 

hydroxide (2.25 g), water (3.3 mL), and Z-(Z-ethoyethoxy)ethanol (12 mL). 

diazomethaneldiethyl e t h e r  s o l u t i o n  was d i s t i l l e d  us ing  t h e  Mini Diazald Appa- 

r a t u s  (Aldrich Chemical Company). 

(80  m C i ,  1.6 mmol) and carrier a c e t y l  c h l o r i d e  ( 6 4 5  mg, 8.2 mmol) i n  d i e t h y l  

e t h e r  ( 3  mL) was added t o  t h e  ice-cooled e t h e r e a l  diazomethane s o h  tion. 

s o l u t i o n  was allowed t o  w a r m  t o  room temperature w i t h  g a s  evolu t ion  noted. 

A f t e r  4.5 hours t h e  r e a c t i o n  was cooled t o  O°C and d i e t h y l  e t h e r  s a t u r a t e d  wi th  

H Q  (15 mL) was added. The r e a c t i o n  was allowed t o  warm t o  room temperature 

over  16 hours. 

l a t i o n .  

The 

A s o l u t i o n  of acetyl-l-14C c h l o r i d e  

The 

Most of t h e  d i e t h y l  e t h e r  was removed by atmospheric d i s t i l -  

A s o h  t ion  of N,N,N' ,~'-tetramethyl-l,8-napthalenediamine (1.0 g) i n  

d i e t h y l  e t h e r  (1 mL) was added t o  remove excess H C l .  The product was i s o l a t e d  

a s  a n  e t h e r e a l  s o l u t i o n  by s t a t i c  vacuun t r a n s f e r  c o l l e c t i n g  5 7  m C i  

(radiochemical y i e l d  7 1 % )  of  2 a t  -200°C ( l i q  N2). 

without  c h a r a c t e r i z a t i o n  in t h e  next  s t e p .  

This  s o l u t i o n  was u s e d  

2-(2-0xopropyl-2-14C) -1H-isoindole-l,3(2H)-dione - - (5) - . A slurry 

of potassium phthalimide (1.48 g, 8.0 mmoles) 

( 9  mL) was added t o  the l-chlor0-2-propanone-2-~4C so lu t ion  from the previous 

s t e p .  

i n  d r y  N,z-dimethylformamide 

The mixture was heated a t  60°C f o r  two hours under N2.  The cool ing 
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water was removed from t h e  condenser  and  t h e  d i e t h y l  e t h e r  was a l l a w e d  t o  

d i s t i l l .  A f t e r  a n  a d d i t i o n a l  two hours  a t  6OoC, t h e  r e a c t i o n  was cooled .  The 

s o l v e n t  was removed by static vacuum t r a n s f e r  c o l l e c t i n g  t h e  s o l v e n t  a t  -200°C 

( l i q  N2) w h i l e  warming t h e  r e a c t i o n  f l a s k  to  6OoC. The r e s u l t i n g  ye l low s o l i d  

was r e c r y s t a l l i z e d  from n-butanol t o  y i e l d  1.168 g (5.75 mmol, 83% y i e l d )  of 5 
a s  whi t e  need le s :  TLC Rf = 0.51  (EtOAc) >99% rad iochemica l ly  pu re ;  

cochroma tographed w i t h  a n  a u t h e n t i c  un labe led  2. 
2-[ (2-Me thyl-1 ,3 -d io~olan-Z-yl -Z-~~C)  me t h y l ]  -1H-isoindole-l , - 3(2H) - - 

A mix tu re  of 2 (1.168 g ,  5.75 mmol), 1 ,2 -e thand io l  (353  u l ,  d i o n e  ( 6 ) .  

6.32 mmol) and  a trace of 4-methylbenzenesul fonic  a c i d  i n  hep tane  (15  mL) was 

p laced  i n  a f l a s k  f i x e d  w i t h  a Dean-Stark t r a p  and  condenser .  T h i s  was 

r e f l u x e d  f o r  f i v e  hour s  w i t h  removal of water. 

(1.335 g, 94% y i e l d )  c r y s t a l l i z e d  from s o l u t i o n :  mp 84-90°C (mp o f  un labe led  

r e f e r e n c e  material 84-91'0 ; TLC, Rf = 0.12 (CH2C12) , cochroma tographed w i t h  

un labe led  material. 

- 

Upon c o o l i n g  t h e  p roduc t  5 

2-Me thyl-1 ,3-dioxolane-2-14C-2-me thanamine (7) . To a s o l u t i o n  of 6 
(1 .335  g ,  5 .40  mmol, 42.5 mCi) i n  d r y  t e t r a h y d r o f u r a n  (THF) (10  mL) under  N2, 

anhydrous hydraz ine  (377 uL, 11.9 mmol) was added. The s o l u t i o n  was re f luxed  

f o r  9.5 hours ,  forming a voluminous w h i t e  p r e c i p i t a t e .  

was f i l t e r e d ,  r i n s i n g  t h e  i s o l a t e d  s o l i d  w i t h  a d d i t i o n a l  THF (15  mL). The 

p roduc t  and THF were c o d i s t i l l e d  from the  f i l t r a t e  by s t a t i c  vacuum d i s t i l -  

l a t i o n  t r a p p i n g  t h e  d i s t i l l a t e  a t  -200°C ( l i q .  Ng) t o  r ecove r  31.9 m C i  (75% 

rad iochemica l  y i e l d )  of 1: 
E t 3 N  19: l )  ; Rf = 0.40, 96% rad iochemica l  p u r i t y  (Et0Ac:MeOH 1 : l )  ; cochromato- 

graphed w i t h  a u t h e n t i c  un labe led  2-me thyl-l,3-dioxolane-2-me thanamine. 

The r e a c t i o n  mix tu re  

TLC, Rf = 0.25 ,  95% rad iochemica l  p u r i t y  (EtOAc: 

4-( 2 -Chlorop henyl ) - 1,6-d i  hyd r e 1  ,3-d ime thyl-N- [ (2 -me thyl -  1,3-d ioxolan- 2-yl- 

2-14C)me thy l ]  pyrazo  lo[ 3,4-el [ l  ,4 Id i azep in - ' l amine  ( 8 ) .  To 1. (1.2 5 g, 

4.10 mmol) was added  t h e  s o l u t i o n  of I (31.9 mCi) i n  THF from t h e  p r e v i o u s  

r e a c t i o n .  The o range  s l u r r y  was h e a t e d  t o  r e f l u x .  Gas e v o l u t i o n  was no ted  and 
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a r e d  s o l u t i o n  r e s u l t e d .  

w i t h  g a s  e v o l u t i o n  noted. 

THF was removed i n  vacuo. 

a c e t a t e  and  f i l t e r e d ,  r i n s i n g  w i t h  e t h y l  a c e t a t e .  The volume of t h e  f i l t r a t e  

was reduced a n d  a second c rop  i s o l a t e d .  

1.269 g (84% y i e l d ) :  

(Et0Ac:EtzNH 1 0 0 : l ) ;  IR (KBr) 3240, 3060, 1605, 1500, 1190, 1062, 748, and  

768 cm-1, i d e n t i c a l  w i t h  un labe led  material. 

A f t e r  t h r e e  hours ,  a d d i t i o n a l  1 (100 mg) was added 

A f t e r  one  more hour, t h e  r e a c t i o n  was coo led  a n d  t h e  

The r e s u l t i n g  foam was c r y s t a l l i z e d  from e t h y l  

The combined t a n  material 8 was 

mp 205-207°C; TLC, Rf = 0.24, 91% radiochemical  p u r i t y  

4 -(2-Chlorophenyl)-l ,  6-dihyd ru-I, 3,g-trime thy1 imidazo[ 1,2-a]pyrazolo- 

[4,3-f]  [ 1 , 4 l d i a ~ e p i n e 9 - ~ ~ C ,  C1-918-l4C (2 ) .  

was added t o  concen t r a t ed  s u l f u r i c  a c i d  (5.0 mL) o v e r  20 minutes.  The s o l u t i o n  

was hea ted  a t  6OoC f o r  17 hours. A f t e r  cool ing,  t h e  a c i d  s o l u t i o n  was added t o  

a well-s t i r r e d  suspens ion  of concen t r a t ed  ammoniun hydroxide (18 mL), CH2Cl2 

( 4 0  mL) and i ce .  

CH2Clz. 

vacuo t o  a yellcw foam. 

i n  vacuo a f f o r d e d  602.7 mg (15.4 m C i ,  57% y i e l d )  of o f f  w h i t e  2: 
s p e c i f i c  a c t i v i t y  8.31 mCi/mmol; TLC, Rf = 0.22 (EtOAc:MeOH:Et3N 8:Z:O.l); 

- 8 (1.26 g, 3.24 mmol) 

The l a y e r s  were sepa ra t ed .  The aqueous l a y e r  was washed w i t h  

The combined CH2C12 s o l u t i o n  was d r i e d  (MgS04) and  evaporated i n  

C r y s t a l l i z a t i o n  from a c e t o n i t r i l e  and  d r y i n g  a t  8OoC 

mp 201-202°C; 

Rf = 0.11 (Et0Ac:EtOH 4:1),  Rf = 0.57 (CHQ3:EtOH:NH40H 1 : l : O . O l ) ;  HPLC: 

r e t e n t i o n  time 4.05 minutes ,  chemical  a n d  radiochemical  p u r i t y  >98%, A l l t e c h  

s i l i c a  g e l ,  10 u, 4.6 mm I D  x 25 cm, CH2C12:MeOH:NH40H 95:5:0.5, flow r a t e  

2.0 mL/min; IR (KBr) 1595, 1512, 1420, 1060, 1000, and  770 cm-l ;  h i -NMR 

(CDC13) 6 7.35 (m, 4, ArH), 6.92 ( 8 ,  1, 8-CH), 5.37 (d, 1, J = 1 3  Hz, 

6-CH2), 4.11 (d,  1 ,  J = 13Hz, 6-CH), 3.88 ( s ,  3, l-CH3), 2.36 ( s ,  3, 9-CH3), 

1.75 ( 8 ,  3, 3-CH3). Both s p e c t r a  were i d e n t i c a l  w i t h  those  of a n  un labe led  

s tandard.  Anal. Calcd f o r  C17H16NgCl: C ,  62.67; H ,  4 .95;  N ,  21.50. 

Found: C, 62.60; H ,  4.90; N ,  21.46. 

ACXNOWLEDCHENT 

The a u t h o r s  thank t h e  A n a l y t i c a l  a n d  P h y s i c a l  Chemistry Sec t ion ,  Warner- 

Lambert Company f o r  o b t a i n i n g  a n a l y t i c a l  and  s p e c t r a l  data .  



944 J .  L .  Hicks et al. 

REFERENCES 

1. 

2. 

3. Butler,  D. E . ,  US P a t e n t  4,075,408, Parke-Davis and Co. (1978). 

4. 

5. Many re ferences  of t h i s  type e x i s t .  The f o l l w i n g  a r e  l i m i t e d  to methods 

Poschel, B .  P. H. - Psychopharmacologia (Ber.) 2 : 1 9 3  (1971). 

Ke i rn ,  K. L. and Furman, S. - Soe. Neurosci. 2:436 (1983). 

G a l l ,  M. and Kamdar, B. - J. Org. Chem. 5 : 1 5 7 5  (1981). 

i n v e s t i g a t e d  i n  t h e  course  of t h i s  work: a )  Levene, P. A . ,  - Org. Syn., 

Col l .  Vol. 2:88 (1943); b) Catch, J. R . ,  E l l i o t t ,  D. F., Hey, D. H . ,  and 

Jones,  E .  R .  H .  - J. Chern. Soc.:272 (1948); c )  Johnson, W. S . ,  Bass, J. 

D . ,  and Williamson, K. L. - T e t r a h e d r o n g : 8 6 1  (1963); d )  Makin, F. 8 .  and 

Waters, W .  A.  - J. Chem. Soc. :843 (1938); e )  Okeda, H . ,  Taniguchi,  K . ,  

Enoki, K . ,  Taniguchi,  T . ,  K a j i ,  A., Abe, K . ,  and Sakimoto, R .  - J. Pharm. 

S O C . ,  Japan 2 : 6 0  (1956); f )  Distler, H .  and Stecher ,  K. Ger. 

1,018,972, Badische A n i l i n  and Soda-Fabrik A .  G. (1971), CA 76:24697c; 

g )  Awang, D. V .  C .  and Wolfe, S. - Can. J. Chern. 47:706 (1969); 

h) Kochi, J. K. - J. Am. Chem. SOC. z : 5 2 7 4  (1955); i) Kojima, Y . ,  

U s u i ,  K . ,  and Kawaguchi, S .  - Bull. Chem. SOC. Japan 5 : 3 1 2 7  (1972). 

Offen 

6. a )  Clibbens,  D. A .  and Nierenstein,  M .  - J. Chem. SOC. =:1491 (1915). 

b) McPhee, W .  D. and Klingsberg, E. - Org. Syn. C o l l  Vol 5:303 (1973). 




