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SUMMARY 

Syn t h e e l s  of  2-chloro-12-( 3-dlmet hy laa lnopropy l )  - 
dibenzo  [d,g] [1 ,3 .6~dIoxazocine  maleete ( EGYT-2474) 
end 2-chloro-12-(3-dlsethylamlno-2-methylpropyl)-di- 
benro  [dog] fi.3.61 d l o x e t o c i n e  hydroch lo r ide  (EGM-2509) 
l a b e l l e d  w i t h  14C-lsotope I s  repor ted .  The s y n t h e s l e  
o f  above compounds wee based on [14C] methylene d l -  
I o d i d e  which was prepared  by  t h e  r educ t ion  o f  
[14C]lodofor~. [14C]Iodofor~ was s y n t h e s i s e d  b y  an 
laproved  method i n  a r a d i o c h e a i c a l  o v e r a l l  y i e l d  of 
44% c a l c u l a t e d  on barium [14C]carbonate. 
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INTRODUCTION 

For s t u d y i n g  t h e  metebol lan  of  2-chloro-12-(3-dlmethylaoino- 

propy1)-dlbenro[d,g] [1,3,6]dIoxazocine a a l e a t e  and 2-chloro-12- 

( 3-dl1nethylamlno-2-me t h y l p r o p y l )  -dibenzo [d,g] [lo 3.61 d ioxazoc ine  

hydroch lo r ide  t h e  p r e p a r a t i o n  o f  t h e r e  compounds l a b e l l e d  w i t h  

carbon-14 i e o t o p e  was requi red .  The r a d i o a c t i v e  compounds were 

syn thee l sed  by employing t h e  s y n t h e s i s  r o u t e  ( 1 )  demonstrated I n  

t h e  scheme. 
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The e a s i l y  a v a i l a b l e  l a b e l l i n g  o f  C-6 p o s i t i o n  o f  t he  dibenzo- 

dioxazocine r i n g  system seemed t o  be s u i t a b l e  f o r  metabolism and 

pharmacokinet ic studies. Carbon-14 n u c l i d e  was b u i l t  i n  b y  reac t -  

i n g  (2,2~-dihydroxy-5-chloro)-diphenyl-N-formylamine (;) w i t h  

[l4C]methy1ene d i i od ide .  The r a d i o a c t i v e  CH212 was prepared b y  

reducing [14C]iodoform w i t h  sodium a r s e n i t e  (2). The most favour-  

ab le  method f o r  the  p repara t i on  o f  [14C]iodoform has been pub- 

l i s h e d  by Jones (3). Although 14CH13 was prepared i n  a y i e l d  o f  

96% based on [1,3-14C2]2-propanone. because o f  t he  symmetry o f  

the  precursor  o n l y  40% of  the  r e d i o a c t i v e  carbon was u t i l i z e d ,  

and so the  o v e r a l l  rad iochemica l  y i e l d  based on Ba14C03 was below 

25%. 

I n  the  present  syn thes i s  [l-14C]2-butanone was used as r a d i o -  

a c t i v e  precursor. [l-l4C]Z-Butanone prepared b y  a copper ca ta-  

l ysed  r e a c t i o n  o f  [ 14C]methylmagneeiumiodide w i t h  p r o p i o n y l  

c h l o r i d e  (4) was i s o l a t e d  as water s o l u b l e  sodium b i s u l p h i t e  addi-  

t i o n  product which wae o x i d i z e d  w i t h  sodium h y p o c h l o r i t e  i n  the  

presence o f  K I  t o  g i v e  14CH13 i n  44% red iochemica l  y i e l d  based on 
14 Ba C03. 

EXP ERI MENTAL 

The m e l t i n g  p o i n t s  were determined on a Bogt ius  ho t  stage and 
a re  uncorrected. TLC was c a r r i e d  out on S i l i c a  Ge l  60 F254 (Merck), 
and a B e r t h o l d  TLC scanner Model LB-2723 was used f o r  evaluation. 
R a d i o a c t i v i t y  was measured by l i q u i d  s c i n t i l l a t i o n  technique us ing  
a Peckard TRI-CARB Model 2660 spectrometer. A l l  evaporat ions were 
c a r r i e d  ou t  under reduced preesure. 

[14C] I odo  f orm (A) 
P r o p i o n y l  c h l o r i d e  (0.87 m1, 10 mmol) d i sso l ved  i n  d r y  e t h e r  

( 2  11) was added t o  a suspension o f  copper powder (1.271 g, 0,02 
atom-gram) i n  3 61 o f  d r y  e t h e r  d u r i n g  a p e r i o d  o f  15 minutes, 
and tb mix tu re  was s t i r r e d  a t  2OoC f o r  60 minutee. The r e a c t i o n  
m ix tu re  was then cooled and 1N e t h e r e a l  s o l u t i o n  o f  14CH3MgI 
prepared b y  the  known method (5 )  s t a r t i n g  from Ba14C03 (1.974 g, 
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10 mmol, 11.87 GBq) was added a t  O°C du r ing  a pe r iod  o f  30 minutes. 
Having been s t i r r e d  a t  2OoC f o r  60 minutes, the mixture was cooled, 
4.16 g (40 mmol) o f  NaHS03 d isso lved i n  25 m l  of water was added 
dropwise a t  O°C, and s t i r r i n g  was cont inued a t  2OoC f o r  an addi- 
t i o n a l  30 minutes. The c a t a l y s t  was f i l t e r e d  of f ,  the organic 
l a y e r  was separated and ex t rac ted  w i t h  aqueous NaHS03 (2x10 811) 

conta in ing a l toge the r  1.04 g o f  NaHS03. K I  (30 go 180 mmol) was 
d isso lved i n  the combined aqueous ext racts ,  and a commercial 
aqueous sodium hypoch lo r i t e  s o l u t i o n  (about la, 350 m 1 )  was added 
dropwise t o  the s t i r r e d  mixture a t  O°C dur ing 30 minutes. The re-  
a c t i o n  mixture was kept i n  a r e f r i g e r a t o r  overnight,  then i t  was 
centr i fuged, and the e o l i d  con ta in ing  Mg(OH)2 was suspended i n  20 
11 o f  2N HC1, f i l t e r e d  o f f ,  washed w i t h  water (3x5 a l )  and d r i e d  

t o  g i ve  1.717 g (4.36 n m 0 1 ~  5.176 GBq) o f  ye l low crysta ls .  
Mop. 121OC. Radiochemical y i e l d :  44% based on Ba 14 C03. 

2.57 m l  of  a s o l u t i o n  prepared from arsenious oxide (0.788 g) 
and sodium hydroxide (1.57 g) i n  water ( 8  m l )  was added t o  4 
(1.717 go 4.36 mmol, 5.176 GBq). The suspension was s t i r r e d  under 
n i t rogen  and s low ly  heated t o  6OoC dur ing 30 minutes. A f u r t h e r  
2.57 m l  o f  the reducing s o l u t i o n  was added a t  6OoC dur ing one 

hour and af terwards the mixture was s t i r r e d  a t  t h i s  temperature 
f o r  an a d d i t i o n a l  hour. A f t e r  coo l i ng  the upper l a y e r  was sepa- 
ra ted  and ext racted w i t h  e the r  (3x10 m l ) .  The separated 14CH212 
was dissolved i n  the e the rea l  e x t r a c t s *  d r i e d  over anhydrous 
CaC12, and the so lvent  was evaporated t o  g i ve  0.94 g (3.49 mmol, 
4.14 GBq) o f  a brown l i q u i d .  Th is  product was used w i thou t  p u r i -  
f i c a t i o n  i n  the next r e a c t i o n  step. 

2-Chloro-12-formyl-[6-14C]dibenzo[d,g] [1,3,6] d ioxaroc ine (2) 

14CH212 (2)  (0.94 g, 3.49 mmol, 4.14 GBq) i n  d r y  dimethyl-  
acetamide (2.5 m l ) ,  K I  (0.06 g, 0.35 mmol) and anhydrous K2C03 

(1.94 g, 14.0 mmol) were added t o  the s o l u t i o n  of ,3 (1.118 g, 
4.20 mmol) i n  d r y  dimethylacetaoide ( 8  m l ) .  The r e a c t i o n  mixture 
protected f roa  l i g h t  wae s t i r r e d  a t  12OoC under n i t r o g e n  f o r  
three hours, then the i no rgan ic  s a l t s  were f i l t e r e d  o f f .  The f i l -  
t r a t e  was evaporated, and ethanol  (4.1 m l ,  96%) was added t o  the 
residue. The separated c r y s t a l s  were f i l t e r e d  o f f ,  washed w i t h  
e thanol  (3x2 m l )  and d r i e d  i n  vacuo t o  g i ve  0.493 g (1.78 mmol, 
2.113 GBq) o f  2. M.P. 134-1380~. The f i l t r a t e  was evaporated and 
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a second c r o p  o f  5 was o b t a i n e d  which was p u r i f i e d  b y  chromato- 
g r a p h y  on s i l i c a  ge l  u s i n g  benzene-methanol-2-butenone ( 9 4 r 5 r l )  
as  e l u e n t .  The amount o f  t h e  second c r o p  o f  4 was 0.042 g (0.15 
mmol, 0.178 GBq). Mop. 136-140°C. 

2-Chlot0-[6-~~C]dibenzo[d.g] [1 ,3 ,6]dioxazocine ( 2 )  

A m i x t u r e  o f  t h e  aqueous  NaOH (1.16 m l ,  20%) and e t h a n o l  
(5.8 ml) was added t o  t h e  s t i r r e d  s o l u t i o n  o f  4 (1.932 g,  7.00 
mmol, 2.291 GBq) i n  e t h a n o l  (9.2 ml) a t  90°C d u r i n g  a p e r i o d  of  
20 minutes .  Having been s t i r r e d  a t  90°C f o r  30 minutes ,  t h e  r e a c -  
t i o n  m i x t u r e  was c o o l e d  and t h e  l i q u i d  was d e c a n t e d  from t h e  p r e -  
c i p i t a t e d  brown res'in. The s o l u t i o n  was a c i d i f i e d  t o  pH 5 w i t h  2 N  
HC1 a t  O°C. The p r e c i p i t a t e d  c r y s t a l s  were f i l t e r e d  o f f ,  washed 
w i t h  water (3x10 ml) ,  and d r i e d  i n  vacuo t o  g i v e  2.3 g of  a l i g h t  
brown material. T h i s  c r u d e  p r o d u c t  was chromatographed u s i n g  t h e  
same s o l v e n t  sys tem as above. 1,432 g (5.78 mmol, 1.892 GBq) o f  9 
w a s  y i e l d e d ,  mop. 180-182°C. 

2-Chloro-12-( 3 - d i m e t h ~ l a m i n o p r o p y l ~  -[6-14Cldibenzo Ld, a] [1,3,6] - 
d i o x a z o c i n e  m a l e a t e  (6)  

To t h e  s u s p e n s i o n  o f  2 (1.401 9, 5.66 mmol, 1.065 GBq) i n  d r y  
x y l e n e  ( 1 7  ml)  powdered NaOH (1.132 9, 28.3 mmol) and K2S205 
(0.19 g, 0.8 mmol) were added. The m i x t u r e  was s t i r r e d  a t  16OoC 
under  n i t r o g e n  a l l o w i n g  t o  d i s t i l  s l o w l y ,  w h i l e  i t s  volume was 
k e p t  above 17 m 1  b y  a d d i n g  f r e s h  s o l v e n t .  F i n a l l y  i t  was evapo- 
r a t e d  up t o  10 m l ,  and K I  (0.13 g,  0.78 mmol) was added. A s o l u -  
t i o n  o f  1-chloro-3-dimethylamino-propane (8.5 mmol) i n  d r y  x y l e n e  
( 1 4  ml) was added d r o p w i s e  t o  t h e  s t i r r e d  r e a c t i o n  mixture a t  
16OoC d u r i n g  one hour  and i t  was r e f l u x e d  f o r  t e n  hours ,  w h i l e  
t h e  w a t e r  formed i n  t h e  r e a c t i o n  was r e t a i n e d  by "ERSORB" molec- 
u l a r  sieve i n  a "Dean-Stark" tube.  The m i x t u r e  was a l l o w e d  t o  
c o o l ,  t h e n  t r a n s f e r r e d  i n t o  a s e p a r a t o r y  f u n n e l ,  yashed  w i t h  wa- 
t e r  ( 1 5  ml) and e x t r a c t e d  w i t h  0- tar tar ic  a c i d  (1.313 g,  12.4 
mmol) d i s s o l v e d  i n  water ( 3 5  ml). F i n a l l y  4.2 m l  o f  conc. NH40H 
was added t o  t h e  aqueous  l a y e r  and t h e  s e p a r a t e d  b a s e  w a s  ex-  
t r a c t e d  w i t h  l i g r o i n  ( 3 x 2 0  m l ,  b,p. 8O-9O0C). The combined organ-  
i c  p h a s e s  were d r i e d  o v e r  anhydrous  Na2S04 and t h e  e o l v e n t  was 
e v a p o r a t e d  t o  g i v e  1.5 g o f  a l i g h t  o i l .  T h i s  o i l  d i s s o l v e d  i n  
i s o p r o p a n o l  ( 2 2  m1) was d e c o l o u r i z e d  w i t h  c h a r c o a l ,  t h e n  maleic 
a c i d  (0.540 g,  4.65 mmol) was added t o  t h e  s o l u t i o n .  The m i x t u r e  
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was evaporated up t o  3 m l  and a f t e r  coo l i ng  the p r e c i p i t a t e d  
whi te  c r y s t a l s  were f i l t e r e d  o f f ,  washed w i t h  c o l d  isopropanol  

and d r i e d  i n  vacuo t o  g i ve  1.468 g (3.24 mmol, 0.615 GBq) o f  g. 
Mop. 132-134OC. The m a t e r i a l  showed o n l y  one spot b y  TLC (n-pro- 
panol-conc. NH40H = 70:30j R f  0.8). 

2-Chloro-l2-( 3-dirnethvlaeino-2-mathvlpropyl) -[6-34Cldibenzo- 

[d,g] [1,3,6]dioxazocine hydrochlor ide (z)  
2 was prepared from 1.088 g (4.39 mmol, 0.827 GBq) o f  2 as 

described above, r e a c t i n g  the sodium s a l t  o f  2 w i t h  l -ch loro-2-  

methyl-3-dimethylamino-propane. The crude base was d isso lved i n  
isopropanol  (6  m l ) ,  the s o l u t i o n  was decolour ized w i t h  charcoal, 
and a c i d i f i e d  w i t h  16% HC1 i n  isopropenol  (3.5 m l ) .  The mixture 
was evaporated up t o  a volume o f  3 ml .  A f t e r  coo l i ng  the separated 
whi te  c r y s t a l s  were f i l t e r e d  o f f  washed w i t h  c o l d  isopropanol, and 
d r i e d  i n  vacuo t o  g i ve  1.166 g (3.04 mmol, 0.572 GBq) o f  z. 
Mop. 177-179OC. The m a t e r i a l  showed o n l y  one spot b y  TLC 
(n-butanol-acet ic acid-water = 60:25:15~ R f  0.41). 
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