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SUMMARY 

Two benzodiazepines ,  Diazepam and Fluni t razepam, l a b e l e d  w i t h  carbon-14 i n  

p o s i t i o n  5 o f  t h e  d i azep ine  r i n g  have been syn thes i zed .  

condensat ion between iminoch lo r ides  and 14C-benzon i t r i l e s ,  fol lowed by exhaus t ive  

me thy la t ion  of  t h e  r e s u l t i n g  q u i n a z o l i n e s  and hydro lyses  is desc r ibed .  This 

sequence of  r e a c t i o n s  allows t h e  p r e p a r a t i o n  o f  t h e  i n t e r m e d i a t e  g-methylamino- 

benzophenones i n  good y i e l d s .  

Use o f  a 

Key Words: Diazeparrr5-"C, Flunitrazepam-5- "C, Benzodiazepines-5-'"C 

INTRODUCTION AND DISCUSSION 

1,4-Benzodiazepines e x h i b i t  i n t e r e s t i n g  b i o l o g i c a l  e f f e c t s  on t h e  c e n t r a l  

nervous system and have found u s e  as psycho t rop ic  a g e n t s .  

and b i o t r a n s f o r m a t i o n s  have been s t u d i e d  i n  depth wi th  t h e  a i d  of l a b e l e d  compounds. 

This  paper d e s c r i b e s  t h e  s y n t h e s i s  o f  two a d d i t i o n a l  carbon-14 l a b e l e d  1,4-benzo- 

d i a z e p i n e s ,  Diazepam a widely used t r a n q u i l i z e r  and Fluni t razepam a hypno t i c  

agen t .  

The i r  pharmacology 

The m o s t  convenient  way t o  l a b e l  1 ,4-benzodiazepines  c o n s i s t s  o f  t h e  i n t r o -  

duc t ion  of  a carbon-14 i n t o  p o s i t i o n  2 of  t h e  seven-membered d i azep ine  r i n g .  

This  is accomplished by r e a c t i o n  of  an a p p r o p r i a t e l y  s u b s t i t u t e d  2-aminobenzo- 
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phenone w i t h  a ca rboxy l  l a b e l e d  g l y c i n e  o r  a - h a l o a c e t i c  a c i d  (3)  

fo l lowed by r i n g  c l o s u r e .  However, i n c o r p o r a t i o n  o f  t h e  i s o t o p e  i n t o  carbon 5 

of t h e  d i a z e p i n e  r i n g  would b e  p r e f e r r e d ,  s i n c e  i t  a p p e a r s  t o  b e  t h e  most i n e r t  

p o r t i o n  of t h e  molecule ,  b o t h  chemica l ly  and m e t a b o l i c a l l y .  

R 

Syntheses  of some 1,4-benzodiazepin-2-ones-5-"C have appeared  i n  t h e  

l i t e r a t u r e ,  i . e . ,  Prazepam ( R  = cyclopropylmethyl ,  X = C 1 ,  Y = H ) ( 4 ) ,  Nimetazepam 

( R  = methyl ,  X = NO2, Y = H)(5 ) ,  and Fludiazepam ( R  = methyl ,  X = C 1 ,  Y = F) (6 )  

The key i n t e r m e d i a t e s  i n  most of t h e s e  s y n t h e s e s  ( 4  ' 5, w e r e  2-aminobenzophenone 

(carbonyl-14C) d e r i v a t i v e s .  These i n t e r m e d i a t e s  are u s u a l l y  p repa red  by a conden- 

s a t i o n  between a s u i t a b l y  p - s u b s t i t u t e d  a n i l i n e  and a benzoyl  c h l o r i d e  i n  t h e  

p re sence  of z i n c  ch lo r ide" ) .  Th i s  method however i s  n o t  w e l l  s u i t e d  f o r  a 

l a b e l e d  p r e p a r a t i o n .  The l a b e l e d  benzoyl  c h l o r i d e  has  t o  b e  used i n  2 .2  t o  

1 molar r a t i o  t o  t h e  a n i l i n e  and fu r the rmore  on ly  h a l f  ( o r  a 0.5 molar r a t i o )  of 

t h e  tagged mater ia l  g e t s  i nco rpora t ed  i n t o  t h e  2-aminobenzophenone. However, 

r e i s o l a t i o n  and r e c y c l i n g  of t h e  benzo ic  a c i d  improves t h e  y i e l d  somewhat and 

makes t h e  sequence  a l i t t l e  more a t t r a c t i v e .  Flurazepam-5-14C ( R  = 2-diethylamino- 

e t h y l ,  X = C 1 ,  Y = F ) ,  Flunitrazepam-5-'*C (18) (R = CH,, X = N O , ,  Y = F) have 

been prepared  t h i s  way w i t h  o v e r a l l  r ad iochemica l  y i e l d s  of 4 .4% and 6.7% 

r e ~ p e c t i v e l y ' ~ ) ,  as w a s  Diazepam ( R = CH,, X = C 1 ,  Y = H )  t r i t i a t e d  i n  t h e  

5-phenyl r i n g .  ( 8 )  

The f o l l o w i n g  new method was t h e r e f o r e  developed i n  o r d e r  t o  improve t h e  

o v e r a l l  rad iochemica l  y i e l d  f o r  l a b e l i n g  of benzod iazep ines  w i t h  carbon-14 i n  

p o s i t i o n  5. 
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The s y n t h e s i s  of Diazepam-5-l"C (9) as  shown i n  t h e  f i g u r e  below u s e s  

benzoni t r i le-cyano-  "C (4) f o r  t h e  i n t r o d u c t i o n  of t h e  l a b e l .  

H.  Meerwein e t  a1.") q u i n a z o l i n e s  can be prepared e a s i l y  and i n  good y i e l d  by 

t h e  condensa t ion  of iminoch lo r ides  wi th  compounds con ta in ing  a n i t r i l e  f u n c t i o n  

i n  t h e  p re sence  of e q u i v a l e n t  amounts of  a r eagen t  such as aluminum c h l o r i d e  o r  

o t h e r  e l e c t r o p h i l i c  metal ha logen ides .  Unfo r tuna te ly ,  t h e s e  qu inazo l ines  do no t  

e a s i l y  hydrolyze t o  t h e  corresponding 2-aminobenzophenones. By exhaus t ive  methyla- 

t i o n  of 6-chloro-2,4-diphenylquinazoline (6) wi th  dimethyl  s u l f a t e  fol lowed by 

h y d r o l y s i s ,  t h e  q u i n a z o l i n e  5 w a s  s u c c e s s f u l l y  degraded t o  5-chloro-2-methylamino- 

benzophenone (7) i n  good y i e l d .  The two s t e p s  indeed proved t o  be adap tab le  t o  a 

s m a l l  s c a l e  r a d i o a c t i v e  p r e p a r a t i o n .  The same s y n t h e t i c  scheme was s u c c e s s f u l l y  

adapted t o  a p r e p a r a t i o n  of Flunitrazepam-5-"C (18). 

According t o  

Benzoic-7- "C a c i d  (1) w a s  prepared acco rd ing  t o  t h e  s t a n d a r d  procedure (10) 

and t h e  p r e p a r a t i o n  of  2-fluorobenzoic-7-'*C a c i d  (11) was e f f e c t e d  by carbona- 

t i o n  of t h e  l i t h i o  d e r i v a t i v e  of 2-bromofluorobenzene, prepared acco rd ing  t o  

H. Gilman e t  a l .  

- 3 and 11 w i t h  dimethylchloroformiminium c h l o r i d e ( 1 2 )  i n  benzene a t  room temperature  

F i n a l l y ,  t h e  d i a z e p i n e s  were ob ta ined  from t h e  2-aminobenzophenones 2 and 16  v i a  

t h e  chloroacetamide 8 and 11 by r i n g  c l o s u r e  w i t h  hexamethylenetetramine. 

The n i t r i l e s  3 and 13 were prepared by dehydra t ion  of amides 

(13) 

EXPERIMENTAL 

Melt ing p o i n t s  a r e  uncor rec t ed .  R a d i o a c t i v i t y  w a s  measured by the  l i q u i d  

s c i n t i l l a t i o n  t echn ique  u s i n g  a Packard T r i c a r b  Model 2010 spec t romete r .  Radio- 

chemical p u r i t y  w a s  determined on t h i n  l a y e r  chromatograms w i t h  a Packard Model 

7021 Radiochromatogram Scanner System. TLC ana lyses  w e r e  conducted on  20 c m  

TLC p l a t e s  of Merck S i l i c a  Gel GF 254. Unlabeled r e f e r e n c e  compounds and i n t e r -  

med ia t e s  were ob ta ined  i n t e r n a l l y  o r  syn thes i zed  and s t r u c t u r e s  w e r e  confirmed by 

s p e c t r o s c o p i c  methods. 
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1) S O C l Z  
2 )  NHkOH 

1) Mg o r B u L i )  
2) ' &CO2 

1 [HC=N,] 71+/ C1-  

- 1 t o  2, X = C 1 ;  Y = H 

- 1 0  t o  18, X = N O 2 ;  Y = F 
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Benzoic-carboxy-14C a c i d  (2)  

Benzoic-carboxy-"C a c i d  w a s  prepared acco rd ing  t o  s t anda rd  procedures  (10) 

from 103 m C i  ( 1 . 7  mM) of barium carbonate-14C in 96% y i e l d .  

- o-Fluorobenzoic-carboxy-"C a c i d  (11) 

To a d e g a s s e d s o l u t i o n  of 700 mg (4 mmole) o f  2-bromofluorobenzene i n  15  m l  

of  e t h e r  i n  a vacuum s t i r r i n g  f l a s k  f r o z e n  i n  l i q u i d  n i t r o g e n  under a n  i n e r t  

atmosphere of n i t r o g e n  2 m o l e  of  n -bu ty l l i t h ium i n  1 .45  m l  of hexane was added. 

The l i q u i d  n i t r o g e n  was r ep laced  by a d ry  ice-acetone ba th  (-80°C). The mixture  

w a s  s t i r r e d  f o r  5 min count ing from t h e  t i m e  t h e  mix tu re  become l i q u i d  and s t i r a b l e .  

The t h e  s o l u t i o n  was f rozen  i n  l i q u i d  n i t r o g e n  a g a i n  and t h e  f l a s k  evacuated t o  

one micron. 

i n t o  t h e  f l a s k  and allowed t o  r e a c t  a t  -80°C f o r  20 min. 

w i th  n i t r o g e n  and t h e  r e a c t i o n  mix tu re  quenched by a d d i t i o n  of  10 m l  of wa te r .  

After warming t o  room temperature  t h e  phases  were s e p a r a t e d ,  t h e  e t h e r  e x t r a c t e d  

t w i c e  w i t h  10 m l  o f  I N  sodium hydroxide and once  wi th  water. The aqueous phases 

were combined, made a c i d i c  by a d d i t i o n  of  conc. hydroch lo r i c  a c i d  and e x t r a c t e d  

three t i m e s  w i t h  chloroform. The o r g a n i c  e x t r a c t s  were washed once wi th  water, 

d r i e d  and evaporated y i e l d i n g  130 mg o f  c o l o r l e s s  c r y s t a l l i n e  product  ( 9 2 . 7 %  

y i e l d ) .  The a c i d  w a s  found t o  b e  r ad iochemica l ly  pure by TLC-analyses (SiOz; 

c h l o r  of orm-e thy l a  ce tate-methanol-conc . ammonia 30- 30- 30-1) . 

One mmole of carbon-14C d i o x i d e  (56 mCi) was then vacuum t r a n s f e r r e d  

The appa ra tus  w a s  f i l l e d  

B e n ~ a m i d e - c a r b o n y l - ~ ~ C  (3)  

The benzoic  a c i d  (204  mg; 1.65 mmole) on t r ea tmen t  w i t h  t h i o n y l  c h l o r i d e  i n  

t h e  u s u a l  manner(14),  gave t h e  a c i d  c h l o r i d e .  

o f  conc. ammonia w a s  added t o  t h e  231 mg o f  benzoyl-carbonyl-"C c h l o r i d e ,  

fol lowed by 2 m l  of dioxane. The mix tu re  w a s  al lowed t o  s t i r  a t  room temperature  

f o r  one h r ,  d i l u t e d  wi th  w a t e r ,  and t h e  product  e x t r a c t e d  t h r e e  t i m e s  w i th  chloro-  

form. The d r i e d  o rgan ic  extracts y i e l d e d  152 mg (1.24 mmole) of pu re  benzamide- 

carbonyl-'*C, mp. 132-33'C. 

Under coo l ing  i n  an  i ce -ba th ,  2 m l  
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- 0-Fluorobenz-carbonyl- 1 4 C  amide (12) 

- o-Fluorobenzoic-carboxy-'*C a c i d  (439 mg; 69.5 mCi) was r e f l u x e d  f o r  35 h r  

i n  7 m l  of  dry benzene t o g e t h e r  w i t h  one ml of  t h i o n y l  c h l o r i d e .  The s o l u t i o n  

w a s  allowed t o  c o o l  and then  added s lowly a t  room t empera tu re ,  and under s t i r r i n g ,  

t o  15 m l  of  conc. aqueous ammonia. A f t e r  adding an  a d d i t i o n a l  3 m l  o f  dry benzene 

t h e  mixture  w a s  s t i r r e d  a t  room temperature  f o r  3 h r ,  t hen  d i l u t e d  wi th  10  m l  of  

water and allowed t o  s t a n d  ove rn igh t .  More water w a s  added and the  product  

i s o l a t e d  by e x t r a c t i n g  f o u r  t i m e s  w i t h  chloroform.  Yie ld :  418 mg (96%) of  pure 

p roduc t ,  mp. 116-117°C. 

Benzoni t r i l e - c y  ano- " C ( 4) 

To 146 mg ( 2  mmole) of  N,N-dimethylformamide i n  5 m l  of  dry benzene, 230 mg 

(1.8 mmle )  of o x a l y l  c h l o r i d e  w a s  added. After s t i r r i n g  f o r  30 min a t  room 

temperature ,  152 mg of benzamide -~a rbony l - '~C  

was added. The mixture  w a s  s t i r r e d  a t  room tempera tu re  f o r  one h r  and then  

e x t r a c t e d  t h r e e  times w i t h  1 5  m l  of d i s t i l l e d  water. The aqueous phases were 

r e -ex t r ac t ed  w i t h  benzene, all o r g a n i c  l a y e r s  combined, d r i e d  and evaporated t o  

y i e l d  117 mg of b e n ~ o n i t r i l e - c y a n o - ~ ~ C .  

d i s s o l v e d  i n  10 m l  of w a r m  benzene 

Q-Fluorobenzo-nitrile-cyano- '*C (13) 

To 365 mg (5 mmole) of  N,N-dimethylformamide i n  1 0  ml of dry benzene 507 mg 

(4 mmole) of  o x a l y l  c h l o r i d e  w a s  added and t h e  r e s u l t i n g  mix tu re  s t i r r e d  f o r  30 

min. 

amide d i s s o l v e d  i n  5 m l  of w a r m  benzene. The mix tu re  w a s  s t i r r e d  a t  room 

To t h i s  w a s  s lowly added 418 mg ( 3  mmole) of 2-fluorobenz-carbonyl-"C 

temperature  f o r  90 min and then  e x t r a c t e d  w i t h  water u n t i l  n e u t r a l .  The aqueous 

washes were r e - e x t r a c t e d  once w i t h  benzene. 

d r i e d  and evaporated t o  dryness  y i e l d i n g  360 mg (98.7%) o f  product .  

The o rgan ic  phases  were combined, 

2,4-Dipheny1-6-chloroquinazoline-4- "C (6) 

To 1 1 7  mg (1.12 mmole) of  benzonitri le-cyano- '*C d i s s o l v e d  i n  4 m l  of 0- 

dichlorobenzene,  300 mg of aluminum bromide was added wi th  s t r r i n g  followed by 
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285 mg (1.14 mmole) of  N-(4-chlorophenyl)benzimino c h l o r i d e  d i s s o l v e d  i n  one ml 

of 2-dichlorobenzene.  The r e s u l t i n g  mix tu re  w a s  s t i r r e d  a t  140-15O'C f o r  one 

h r .  A f t e r  c o o l i n g  t o  room t empera tu re ,  water w a s  added and t h e  mix tu re  n e u t r a l i z e d  

by t h e  a d d i t i o n  of sodium b i c a r b o n a t e  and then e x t r a c t e d  t h r e e  t i m e s  w i t h  chloro-  

form. 

a f t e r  d r y i n g ,  evaporated.  A f t e r  removing t h e  g-dichlorobenzene i n  vacuo, t h e  

r e s i d u e ,  d i s s o l v e d  i n  a small amount of  chloroform,  w a s  a p p l i e d  to  a column of 

20 g of s i l i c a  g e l .  The column w a s  developed w i t h  chloroform,  t a k i n g  small 

f r a c t i o n s .  Those c o n t a i n i n g  t h e  q u i n a z o l i n e  ( a s  checked by TLC) were combined 

and evaporated t o  dryness .  Yield:  245 mg (69%) 

A l l  o r g a n i c  e x t r a c t s  were f i r s t  washed once wi th  water, t hen  combined and 

6-Nitro-2-phenyl-4-(2-fluorophenyl)quinazoline-4- 1 4 C  (15) 

To 360 mg (2.97 mmole) of  2-fl~orobenzonitrile-cyano-~~C and 427 mg (3.2 mmole) 

of aluminum c h l o r i d e  i n  6 m l  of  2-dichlorobenzene a s o l u t i o n  of 3.5 mmle of 

N- (p-nitropheny1)benqiminochloride i n  3.5 m l  of g-dichlorobenzene w a s  added. 

The mix tu re  w a s  t hen  s t i r r e d  a t  120°C f o r  20 h r .  

-- i n  vacuo 20 m l  of 2N sodium hydroxide w a s  added t o  t h e  r e s i d u e  and t h e  mix tu re  

warmed qu ick ly  t o  90°C and cooled aga in .  

w i th  chloroform and t h e  1 . 2 9  g of crude e x t r a c t  p u r i f i e d  by chromatography on 

100 g of  s i l i c a - g e l  u s i n g  chloroform as  s o l v e n t .  

combined y i e l d i n g  637 mg of  t h e  wanted q u i n a z o l i n e .  

A f t e r  removing t h e  s o l v e n t  

The product  w a s  i s o l a t e d  by e x t r a c t i o n  

Appropr i a t e  f r a c t i o n s  were 

A chromatographic  f r a c t i o n  of 297 mg of  o i l  c o n t a i n i n g  un reac ted  2-fluoro- 

b e n z o n i t r i l e - ~ y a n o - ' ~ C  w a s  t r e a t e d  a g a i n  w i t h  2 mmle of N-(4-nitrophenyl)benzimino- 

c h l o r i d e  and 2 mmole of aluminum c h l o r i d e  to  g i v e  an a d d i t i o n a l  80 mg of product  

f o r  a t o t a l  y i e l d  of  717 mg (70%).  

5-Ch1oro-2-methy1aminobenzophenone-carbony1-"C ( 7 )  

The 245 mg (0.77 mmole) of 2,4-diphenyl-6-chloroquinazoline-4-'4C was s t i r r e d  

in  5 m l  of dimethyl  s u l f a t e  a t  130'C o v e r n i g h t  f o r  a t o t a l  of  17 h r .  

removing t h e  excess  dimethyl  s u l f a t e  i n  vacuo, t h e  r e s i d u e  w a s  s t i r r e d  and 

r e f l u x e d  wi th  10 m l  of  2N sodium hydroxide and 10 m l  of e thano l  f o r  20 h r .  

A f t e r  

The 
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mix tu re  w a s  t hen  coo led ,  d i l u t e d  w i t h  water  and e x t r a c t e d  t h r e e  t i m e s  w i t h  

chloroform. A l l  o r g a n i c  e x t r a c t s  were washed once w i t h  water, t hen  combined 

and a f t e r  d r y i n g ,  evapora t ed .  The r e s i d u e ,  'd i sso lved  i n  a s m a l l  amount of 

chloroform, w a s  a p p l i e d  t o  a column of 20 g o f  s i l i c a  g e l  and t h e  product  e l u t e d  

w i t h  ch loroform t o  y i e l d  157 mg (82%) of pure  p roduc t .  

2'-Fluoro-2-methylamino-5-nitrobenzophenone-carbonyl- 1 4 C  (16) 

The 717 mg (2.08 mmole) of 6-nitro-2-phenyl-4-(2-fluorophenyl)quinazoline-4- 

I 4 C  w a s  s t i r r e d  i n  10 m l  of d ime thy l  s u l f a t e  a t  130°C f o r  20 h r .  

t h e  excess  d imethyl  s u l f a t e  i n  vacuo,  t h e  r e s i d u e  w a s  s t i r r e d  w i t h  10 m l  of water 

and 5 m l  o f  conc. ammonia a t  90°C f o r  5 min. 

from t h e  s o l i d .  The s o l i d  w a s  t h e n  s t i r r e d  a t  130°C w i t h  a m i x t u r e  o f  10 m l  of 

A f t e r  removing 

A f t e r  c o o l i n g  t h e  l i q u i d  w a s  decanted  

conc. s u l f u r i c  a c i d  and 20 m l  of water f o r  30 min. A t  t h i s  t i m e  t h e  remain ing  

s o l i d  w a s  f i l t e r e d . ' '  The s o l u t i o n  w a s  s t i r r e d  a t  130°C € o r  20 h r  and t h e  s o l i d  

w a s  kep t  a t  130°C f o r  seven  h r  w i t h  30 m l  50% ( V / V )  s u l f u r i c  a c i d .  Both mix tu res  

were d i l u t e d  w i t h  water and e x t r a c t e d  w i t h  ch loroform.  The o r g a n i c  e x t r a c t s  were 

washed once w i t h  1N sodium hydrox ide ,  d r i e d  and evapora t ed  t o  d ryness  y i e l d i n g  a 

t o t a l  of 448 mg o f  s o l i d  material. 

ch loroform a s  s o l v e n t  gave 308 mg ( 5 4 % )  of pure  p roduc t .  

Chromatography on 100  g of  s i l i c a - g e l  w i t h  

From la ter  chromatographic  f r a c t i o n s  c o n t a i n i n g  more p o l a r  material 40 mg of  

2'-fluoro-2-amino-5-nitrobenzophenone-carbony1- "C cou ld  b e  i s o l a t e d  by prepara-  

t i v e  TLC . 

2-Chlor0-N-methyl-2'-benzoyl-carbonyl-~~C-4'-chloro-acetanilide ( 8 )  

The 157 mg ( 0 . 6 3  m m l e )  o f  aminobenzophenone 1 was r e f l u x e d  i n  5 m l  of 

benzene f o r  1 5  min t o g e t h e r  w i t h  147 mg (1.3 mmole) of c h l o r o a c e t y l  c h l o r i d e .  

* 
During co ld  runs  i t  was observed  t h a t  t h i s  s o l i d  con ta ined ,  b e s i d e s  some of t h e  

wanted aminobenzophenone, a second compound which on t r ea tmen t  w i t h  more concen- 

t r a t e d  s u l f u r i c  a c i d  hydro lyzed  t o  2-amino-2'-fluoro-5-nitrobenzophenone. It w a s  

i s o l a t e d  by p r e p a r a t i v e  TLC and i d e n t i f i e d  as t h e  N-benzoyl d e r i v a t i v e  of 

2-amino-2'-fluoro-5-nitrobenzophenone. 
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A f t e r  cool ing t o  room temperature ,  t h e  s o l u t i o n  w a s  washed wi th  d i l u t e  sodium 

b ica rbona te  and then wa te r  u n t i l  n e u t r a l .  

199 mg (97%) of c r y s t a l l i n e  product w a s  ob ta ined .  

Upon evapora t ion  t o  dryness  i n  vacuo. 

2-Chloro-N-methyl-2'-(2-fluorobenzoyl-carbony1-14C)-4'-nitro-acetanilide (17) 

A mixture of 308 mg (1.1 mnmle) of 2'-fluoro-2-methylamino-5-nitrobenzo- 

phenone-carbonyl-"C and 0.5 ml (6 .3  m o l e )  of c h l o r o a c e t y l  c h l o r i d e  i n  10 m l  of 

benzene w a s  r e f luxed  f o r  s i x  h r .  

of t h e  s o l v e n t  and excess  reagent  w a s  found t o  b e  pure enough t o  be used i n  t h e  

The r e s i d u e  ob ta ined  a f t e r  thorough evapora t ion  

next  s t e p  without  f u r t h e r  p u r i f i c a t i o n .  

7-Chloro-l-methyl-5-phenyl-l, 3-dihydro-ZH-l,4-benzodiazepin-2-one-5- 1 4 C  (9) 

A mixture  of t h e  199 mg (0.62 mole )  o f  4, 290 mg (2.07 mmole) of hexa- 

methylenetetramine,  0.46 m l  o f  2N hydroch lo r i c  a c i d ,  2 m l  of  methanol and 0.19 ml 

of d i s t i l l e d  water  w a s  s t i r r e d  a n d l i g h t l y  r e f luxed  f o r  16 h r .  

w i t h  wa te r ,  t h e  product  was e x t r a c t e d  wi th  chloroform. The crude product obtained 

a f t e r  d ry ing  and evapora t ion  of  t h e  condensed o rgan ic  phases was d i s so lved  i n  a 

small amount of chloroform and a p p l i e d  t o  a column of 20 g of s i l i c a  g e l .  For 

t h e  development of t h e  column, a mixture  of chloroform-ethyl  a c e t a t e  was used. 

The small f r a c t i o n s  taken were analyzed by TLC and those  con ta in ing  on ly  Diazepam 

were combined. evaporated t o  dryness  and t h e  r e s i d u e  r e c r y s t a l l i z e d  from e t h y l  

acetate-petroleum e t h e r ,  y i e l d i n g  115 mg of pu re  product  (23.4% o v e r a l l  y i e l d ) ,  

mp. 125-26°C ( l i t .  125-126"C(15)). 

(8.1%) product  o f  b e t t e r  than 98% radiochemical  p u r i t y .  The s p e c i f i c  a c t i v i t y  

w a s  197 uCi/mg and t h e  o v e r a l l  radiochemical  y i e l d  was 31.5% c a l c u l a t e d  from 

barium carbonate-"C. 

A f t e r  d i l u t i o n  

The m t h e r  l i q u o r  y i e lded  a n  a d d i t i o n a l  40 mg 

1-Methyl-7-nitro-5- (2'-f luorophenyl)  -1,3-dihydro-2H-l,4 benzodiazepin-2-one-5-'*C 

(18) 

The r e s i d u e  of g and 505 mg of hexamethylenetetramine were r e f luxed  f o r  

27 h r  i n  a mixture  of 3.7 m l  of methanol,  0.35 m l  of wa te r  and 0.85 m l  of 2N 



298 H.H. Kaegi, W .  Burger and G.J. Bader 

hydroch lo r i c  a c i d .  

chloroform. 

of t h e  combined o r g a n i c  phases  w a s  d i s s o l v e d  i n  a small amount of ch loroform and 

a p p l i e d  on to  a column o f  40 g of s i l i c a - g e l .  The column w a s  deve loped  f i r s t  w i t h  

l o x  100 m l  o f  ch loroform,  fo l lowed  by 2x 100 m l  each  of ch lo ro fo rm c o n t a i n i n g  

f i r s t  2% e t h e r  and then  5%. Appropr i a t e  f r a c t i o n s  c o n t a i n i n g  t h e  wanted product  

as ana lyzed  by TLC were combined and evapora t ed  t o  d ryness .  

material so o b t a i n e d  was r e c r y s t a l l i z e d  from methylene c h l o r i d e - e t h e r  y i e l d i n g  

252 mg of p u r e  p roduc t ,  mp. 170.5-171.5"C ( l i t .  170-72"C(16)>. 

a c t i v i t y  w a s  found t o  b e  69.4 uCi/mg and the o v e r a l l  r ad iochemica l  y i e l d  25%. 

A f t e r  d i l u t i o n  w i t h  water t h e  product  w a s  e x t r a c t e d  w i t h  

The 399 mg of c rude  material o b t a i n e d  a f t e r  d r y i n g  and evapora t ion  

The 342 mg of  

The s p e c i f i c  
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