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SUMMARY 

The a n t i p s y c h o t i c  drug, SCH23390, once thought  t o  be t h e  f i r s t  
s e l e c t i v e  D1 dopamine an tagon is t ,  i s  now b e l i e v e d  t o  p o s s i b l y  produce 
i t s  profound ant idopaminerg ic  and a n t i p s y c h o t i c  e f f e c t s  v i a  mo lecu la r  
s i t e s  t h a t  i n v o l v e  r e c o g n i t i o n  c h a r a c t e r i s t i c s  s i m i l a r  t o ,  o r  a r e  a 
subpopulat ion o f  t h e  D1 doparnine recep to rs .  T r i t i u m  l a b e l l e d  SCH23390 
has been prepared i n  ou r  l a b o r a t o r y  by pa l l ad ium ca ta l yzed  r e d u c t i v e  
a r y l  debrominat ion o f  a brominated p recu rso r  w i t h  c a r r i e r  f r e e  t r i t i u m  
gas i n  THF. The p roduc t  i s  l a b e l l e d  i n  t h e  9 - p o s i t i o n  o f  t h e  benzaze- 
p i n e  r i n g  and a s p e c i f i c  a c t i v i t y  o f  5.6 C i / m o l e  was obta ined.  

Key Words: SCH23390, (? ) -7 -ch l  oro-8-hydroxy-9-bromo-3-methyl-1 -phenyl-2,3,4,5- 
tetrahydro-lH-3-benzazepine, c a t a l y t i c  reduc t i on ,  deuter ium, 
tr i ti um . 

INTRODUCTION 

It i s  g e n e r a l l y  b e l i e v e d  t h a t  most o f  t h e  a c t i o n s  o f  a n t i p s y c h o t i c  drugs 

may be due t o  t h e  blockade o f  dopamine recep to rs ,  and t h a t  t h e  pos t - synap t i c  r e -  

cep to rs  a r e  c r u c i a l  t o  t h e  d e s i r e d  c l i n i c a l  e f f e c t s .  Dopamine r e c e p t o r s  have 

been ass igned t o  two c lasses  -- t h e  D1 c l a s s  i s  l i n k e d  t o  s t i m u l a t i o n  o f  CAMP 
I 

syn thes i s  by dopamine, whereas t h e  D2 c l a s s  i s  no t .  

data were c o n s i s t e n t  w i t h  t h e  i dea  t h a t  i t  was t h e  D 2  c l a s s  t h a t  mediated bo th  

a n t i p s y c h o t i c  e f f e c t s  i n  man, and v a r i o u s  an t i dopamine rg i c  behav io ra l  e f f e c t s  

i n  l a b o r a t o r y  an imals  o r  man.2-6 Accord ing t o  g e n e r a l l y  accepted nomenclature 

f i r s t  proposed by Kebabian and Calne,’ da ta  demonstrated t h a t  SCH23390 was t h e  

f i r s t  s e l e c t i v e  O1 dopamine an tagon is t .  

Var ious pharmacological  

However, Mailman e t  a1 .7’8 demonstrated t h a t  when g i v e n  e i t h e r  i n t r a -  

p e r i t o n e a l l y  o r  intracerebroventricularly, SCH23390 had equal  o r  g r e a t e r  potency 
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than  h a l o p e r i d o l  o r  f l uphenaz ine  i n  a n t a g o n i z i n g  a v a r i e t y  o f  behav io rs  induced 

by d i r e c t - a c t i n g  o r  i n d i r e c t - a c t i n g  dopamine a g o n i s t s .  

t h a t  p ro found  an t i dopamine rg i c  and a n t i p s y c h o t i c  e f f e c t s  may be med ia ted  by 

mo lecu la r  s i t e s  t h a t  have r e c o g n i t i o n  c h a r a c t e r i s t i c s  s i m i l a r  t o ,  o r  a r e  a sub- 

p o p u l a t i o n  o f  D dopamine r e c e p t o r s .  To e x p l o r e  these  s i t e s  f u r t h e r ,  t h e  r a d i o -  

l a b e l l e d  ana log  o f  SCH23390 was r e q u i r e d .  I t s  use, f o r  c h a r a c t e r i z i n g  and quan- 

t i f y i n g  b e h a v i o r a l l y  r e l e v a n t  b i n d i n g  s i t e s ,  may h e l p  r e s o l v e  i ssues  such as 

what makes some a n t i p s y c h o t i c  ( n e u r o l e p t i c )  d rugs  " a t y p i c a l " ,  and may p r o v i d e  

new i n s i g h t s  i n t o  t h e  neurob io logy  o f  dopamine- recept ive  neurons. 

I t  i s  q u i t e  p o s s i b l e  

1 

The obv ious  s i t e  f o r  t r i t i u m  l a b e l l i n g  SCH23390 was t h e  N-methyl group 
3 o b t a i n a b l e  by r e a c t i o n  o f  t h e  N-nonnethyl  p r e c u r s o r  w i t h  C H31. 

has been prepared a t  a s p e c i f i c  a c t i v i t y  o f  %5D C i / m m ~ l e , ~  b u t  would be u n s u i t -  

a b l e  f o r  t h e  above s t u d i e s  due t o  a lmos t  c e r t a i n  m e t a b o l i c  demethy la t i on .  

f o r e ,  we proposed t o  t r i t i u m  l a b e l  t h i s  compound i n  a nonmetabo l ic  s i t e  such as 

t h e  a l k y l  o r  a r y l  p o r t i o n  o f  t h e  benzazepine r i n g  system. 

T h i s  m a t e r i a l  

There- 

DISCUSSION 

The most a t t r a c t i v e  pathway f o r  t r i t i u m  l a b e l l i n g  a t  f i r s t  appeared t o  be 

t h e  r e d u c t i v e  t r i t i a t i o n  o f  t h e  cor respond ing  enamine o f  SCH23390 as i s  

r o u t i n e l y  c a r r i e d  o u t  f o r  s u i t a b l e  c y c l i c  t e r t i a r y  amino compounds (e.9. t r i t i u m  

l a b e l l e d  morphine ana logs) .  

a b l e  by Leonard o x i d a t i o n "  o f  t h e  amine i n  t h e  presence o f  y e l l o w  mercu r i c  

o x i d e  i n  aqueous a c e t i c  ac id .  SCH23390, however, f a i l e d  t o  a f f o r d  any d e t e c t a b l e  

enamine by t h i s  procedure.  

l a b e l l i n g  v i a  r e d u c t i v e  debromina t ion  i n  t h e  presence o f  Pd/C, E t 3 N  and t r i t i u m  

gas appeared a t t r a c t i v e .  

t i v e l y  debrominat ing  i n  t h e  presence o f  t h e  a r y l  c h l o r i n e  i n v o l v e d  s u b j e c t i n g  

SCH23390 t o  t h e  p r e s c r i b e d  d e u t e r a t i o n - t r i t i a t i o n  procedure  u s i n g  hydrogen gas 

a t  1.0 aim. 

The enamines o f  such compounds a r e  u s u a l l y  o b t a i n -  

There fo re ,  as an a l t e r n a t i v e  method, a r y l  r i n g  

P r e l i m i n a r y  work t o  assess t h e  p o s s i b i l i t y  o f  se lec -  

No d e c h l o r i n a t e d  p roduc t  was d e t e c t e d  by  TLC o r  GC a f t e r  a r e a c t i o n  



Tritium Labelled SCH23390 

FIGURE 1 

I91 

Q CH3CN P 
3 
2, 

HO 

" W - C H 3  H B r  

CH30 

c1 
N -CH3 

H O T  

8 X = 2  
,I, 

2 x = 3  

& E t 3 N  

c 1  H% / ---CH3 

7 



I 92 S. D. Wyrick 

t i m e  o f  4 h. 

e q u i v a l e n t  o f  bromine i n  a c e t i c  a c i d  a t  room tempera ture  t o  a f f o r d  t h e  9-bromo 

There fo re ,  racemic  SCH23390 (g) ( F i g u r e  1 )  was t r e a t e d  w i t h  one 

d e r i v a t i v e  Upon s u b j e c t i n g  1 
t o  1 .0  atm o f  deu te r ium gas i n  t h e  presence o f  E t 3 N ,  5% Pd/C and THF, t h e  sub- 

s t r a t e  was r a p i d l y  debrominated w h i l e  l e a v i n g  t h e  a r y l  c h l o r i n e  i n t a c t  t o  a f f o r d  

8. 

d2 = 1.28% and d3 = 1.18X. 

gas under s i m i l a r  c o n d i t i o n s ,  94.3 m C i  o f  pu re  t r i t i a t e d  p roduc t  was o b t a i n e d  

w i t h  a s p e c i f i c  a c t i v i t y  o f  5.6 Ci/mmole (19.4 mCi/mg). 

as ev idenced by 'H-NMR and mass s p e c t r a l  da ta .  

Mass s p e c t r a l  i n c o r p o r a t i o n  s t u d i e s  i n d i c a t e d  do = 61.192, dl = 36.35X, 

Upon t r i t i a t i o n  u s i n g  5.0 C i  o f  c a r r i e r  f r e e  t r i t i u m  

EXPERIMENTAL PROCEDURES 

A l l  chemica ls  were used as o b t a i n e d  f rom t h e  manufac turer .  M e l t i n g  p o i n t s  

were o b t a i n e d  on a Thomas Hoover M e l t i n g  P o i n t  Apparatus and a r e  unco r rec ted .  

'H-NMR spec t ra  were o b t a i n e d  on a JEOL FX-60 60 MHz FT spec t rometer  u s i n g  e i t h e r  

C0Cl3 o r  (C03)2S0 (TMS) as s o l v e n t .  

Shimadzu GC-8A chromatograph. 

scanner Model 7201. 

Counter Model 3255 ( i n t e r n a l  s tandard )  w i t h  S c i n t i v e r s e  R ( F i s h e r )  c o u n t i n g  

s o l u t i o n .  S i l i c a  g e l  p l a t e s  ( U V )  were used f o r  TLC ana lyses .  Elemental  compo- 

s i t i o n s  of  nove l  compounds were de termined by h i g h  r e s o l u t i o n  mass spec t romet ry  

u s i n g  an A E I  MS-902 mass spec t rometer  and e lementa l  ana lyses  were per fo rmed by 

M-H-W L a b o r a t o r i e s ,  Phoenix, A r i zona  and a r e  c o r r e c t  w i t h i n  2 0.47; o f  t heo ry .  

Gas chromatography was per fo rmed u s i n g  a 

R a d i o p u r i t y  was de termined u s i n g  a Packard Radio- 

T r i t i u m  was counted  u s i n g  a Packard L i q u i d  S c i n t i l l a t i o n  

3-Chloro-4-methoxyphenethyl amine ({) . 
0.261 mo l )  was d i s s o l v e d  i n  300 m l  o f  w a t e r  and 22 m l  o f  conc. HC1. To t h i s  

s o l u t i o n  was added 20.3 g (0.287 mo l )  o f  c h l o r i n e  gas i n  300 m l  of g l a c i a l  

a c e t i c  a c i d  ove r  a 15 min p e r i o d  m a i n t a i n i n g  t h e  tempera ture  below 35°C. 

s tand ing  f o r  10 min,  t h e  v o l a t i l e s  were removed i n  vacuo and t h e  da rk  s o l i d  

r e s i d u e  was d i s s o l v e d  i n  100 m l  o f  a b s o l u t e  E t O H  and a l l o w e d  t o  c r y s t a l l i z e  a t  

-10°C. The c o l l e c t e d  p r e c i p i t a t e  was d i s s o l v e d  i n  a m i x t u r e  o f  400 m l  o f  sa tu -  

4-Methoxyphenethyl  amine (1) (39.4 g, 

A f t e r  
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r a t e d  NaHC03 and 400 m l  o f  CH2C12. 

evaporated -__ i n  vacuo t o  a f f o r d  a dark o i l  which was d i s t i l l e d  (115OC/O.5 n Hg) 

( l i t . ' '  165"/15mHg) t o  a f f o r d  19.2 g(41%) o f  a l i g h t  ye l l ow  o i l .  'H-NMR (CDC13, 

TMS) 6 7.30-6.70 [m, 3H, Ary3], 3.88 [s, 3H, OC!43], 3.1-2.51 [m, 4H, $Cl i2e2NH2] ,  

1.58 [s, 2H, Nti2]. 

The CH2C12 l a y e r  was d r i e d  (Na2S04) and 

( + )  -7-Chl oro-8-hydroxy-3-methyl-1 -phenyl-2,3,4,5-tetrahydro-lH-3-benzazepi ne 

( +  SCH23390) ($) . The procedure o f  Gold and Chang' was used. Compound 2 (19.2 9, 

0.103 mol) was r e f l u x e d  16 h w i t h  s tyrene ox ide i n  a c e t o n i t r i l e  t o  a f f o r d  2 i n  

38% y i e l d ;  mp = 95-97°C ( l i t . 1 2  95-96°C). C y c l i z a t i o n  o f  2 i n  conc. H2S04 

a f fo rded  $, i n  96% y i e l d  as a gum. 

r e f l u x  f o r  4 h afforded 2 i n  68% y i e l d  as a gum. 0-Demethylat ion by heat ing 2 
i n  48% H B r  a t  90-100°C f o r  16 h a f fo rded  the  racemic product $ i n  49% y i e l d  as 

a c o l o r l e s s  s o l i d  a f t e r  r e c r y s t a l l i z a t i o n  from absolute ethanol ;  mp = 216-218°C 

( l i t . "  f o r  (+)-isomer 188-189°C). 

au then t i c  sample. 'H-NMR (CD3SOCD3, TMS) 6 7.3 [m, 5H, A N 5 ] ,  7.13 [ s ,  l H ,  ArH-61, 

6.35 [ s ,  l H ,  Ar!-91, 4.25 [t, l H ,  -CH-1, 3.80-2.42 [m, 6H, -Cti2CH2N(CH3)CH2-], 

2.28 [s, 3H, NCH3]. 

(+)-7-Chloro-8-hydroxy-9-bromo-3-methyl-1-phenyl-2,3,4,5- te t rahydro-l~~ 

benzazepine (x). 
a c e t i c  ac id  was added dropwise a s o l u t i o n  o f  429 mg (2.68 mmol) o f  bromine i n  

1.0 m l  o f  g l a c i a l  a c e t i c  ac id .  A f t e r  s t i r r i n g  10 min a t  room temperature, the 

a c e t i c  a c i d  was evaporated i n  vacuo and the  s o l i d  res idue d i sso l ved  i n  3.0 m l  

o f  warm water. The f i l t e r e d  

p r e c i p i t a t e  was r e c r y s t a l l i z e d  from ethanol-THF t o  a f f o r d  423 mg (47%) o f  l i g h t  

ye l l ow  s o l i d ;  mp = 220-221°C. m/e = 365.0182 (Cl7Hl7BrC1NO requ i res  365.0183). 

Anal. C,H,N Theory C = 55.69, H = 4.64, N = 3.82; Found C = 55.74, H = 4.80, 

N-methylat ion i n  37% CH20/88% HC02H under 

1 TLC, GC and H-NMR were i d e n t i c a l  t o  an 

To a s o l u t i o n  o f  700 mg (2.44 mmol) o f  ,6, in 10 ml o f  g l a c i a l  

S o l i d  NaHC03 was added u n t i l  pH = 8-9 was obtained. 

I N = 3.64. 

- C H - I ,  3.62-2.33 [m, 6H, -Cti2Cy2N(CH3)Cy2-]. 2.28 [ s ,  3H, NCH3]. 

H-NMR (C03SOCD3, TMS) 6 7.50-6.91 [m, 6H, Ary5 + ArH], 4.92 [t, l H ,  
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(I)-[9-2H]-SCH23390 ( Q ) .  

o f  Et3N i n  3.0 m l  of f r e s h l y  d i s t i l l e d  THF were s t i r r e d  f o r  4 h i n  t h e  presence 

o f  25 mg o f  5% Pd/C under 1.0 atm o f  deuter ium gas a t  room temperature.  

Brominated SCH23390 (7 )  (58 mg, 0.158 mmol) and 200 111 

The 

c a t a l y s t  was removed by f i l t r a t i o n  through a C e l i t e  p i p e t  column and t h e  f i l -  

t r a t e  evaporated i n  vacuo t o  a f f o r d  a w h i t e  s o l i d .  

s i l i c a  ge l  60 (70-230 mesh) (CH2C12-MeOH-NH40H 95:5:1) a f f o r d e d  34 mg (73Y) o f  

deuterated p roduc t  as a c o l o r l e s s  s o l i d ;  mp = 213-215°C. 

d i c a t e d  do = 61.19",, dl = 36.35!,, d2 = 1.28% and d3 = 1.187. 'H-NMR (CD3SOCD3, 

TMS) 6 7.3 [m, 5H, ArH5] ,  7.13 [ s ,  l H ,  Artj-61, 6.35 [s ,  0.6H, Arc-91, 4.25 [t, 

l H ,  - C t j - ] ,  3.80-2.42 [m, 6H, -CHt12CH2N(CH3)CH2-], 2.28 [ s ,  3H, NCt i3 ] .  

Column chromatography on 

Mass s p e c t r a l  data i n -  

(t)[9-3H]-SCH23390 (2 ) .  The brominated compound ( I )  (22 mg, 0.06 mmol) and 100 

~1 o f  E t 3 N  i n  1.0 m l  o f  f r e s h l y  d i s t i l l e d  THF were s t i r r e d  f o r  4 h i n  t h e  pres-  

ence o f  15 mg o f  5% Pd/C under 5.0 C i  (0.086 m o l )  o f  c a r r i e r  f r e e  t r i t i u m  gas 

a t  room temperature.  The c a t a l y s t  was removed by f i l t r a t i o n  th rough  a C e l i t e /  

Na2S04 p i p e t  column and t h e  f i l t r a t e  was evaporated i n  vacuo and t h e  r e s i d u e  

d i s s o l v e d  i n  10 m l  o f  MeOH and counted t o  a f f o r d  380 m C i  o f  crude product .  The 

MeOH was evaporated i n  vacuo, t h e  r e s i d u e  d i s s o l v e d  i n  THF and chromatographed 

o n 2  20 x 2 0  cm x 0.25 mn s i l i c a  ge l  60 p l a t e s  (CH2C12-MeOH-NH40H 95:5:1) u s i n g  

a u t h e n t i c  SCH23390 as a s tandard (Rf = 0.75). Removal o f  t h e  a p p r o p r i a t e  

bands, e l u t i o n  w i t h  CH2C12-MeOH 1 : l  and evapora t i on  o f  t h e  s o l v e n t  a f forded 

94.3 m C i  (28% chemical  y i e l d )  o f  p roduc t  which was d i s s o l v e d  and s t o r e d  i n  

100 m l  o f  abso lu te  EtOH. TLC-radioscan and GC (3% OV-17, 2.0 in, 30 ml/min, 

250°C) i n d i c a t e d  > 99% r a d i o p u r i t y  and > 98% chemical  p u r i t y ,  r e s p e c t i v e l y .  The 

s p e c i f i c  a c t i v i t y  was determined by GC ( c o n d i t i o n s  as s t a t e d  above) u s i n g  2 as 

an i n t e r n a l  standard.  

min. The s p e c i f i c  a c t i v i t y  was found t o  be 5.6 Ci/mmol (19.4 mCi/mg). The 

s tock s o l u t i o n  was s t o r e d  a t  4°C. 

The r e t e n t i o n  t i m e  f o r  9 was 2.1 min and f o r  2 was 2.5 
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