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SUMMARY 

Sp, 9a-Dimethyl-24 4-f4-@~rophenyl1-4-0mbutyt l  -2 ' - h y b ~ -  
6,?-benaomorph (XI (ID-12291, a new a a l g e t i c  agent, 1Jo8 

m e l t e d  with t r i t i u m  a t  C-3,4 or C-3 posit ion of the benzo- 
morphan nucleus f o r  the use of metabolic studies. 
used a m  i t l u s t m t e d  i n  F i g .  2. 

mine (VI1 with t r i t i u m  gas afforded the benzanorphan-3,4-38 
fVIIa1 i n  24% mdiochemicat yield while reduction of VI u i t h  
sodium bomtri t ide gave the bensort~rphan-3-~11 (VIIb1 i n  40%. 
The t r i t i o tad  benaomoFphans (VIIa and VIB) were easi ly  converted 
to  IL~-1229-3,4-~8 (Xu) and IL+1229-3-38 txbl, respectively. 
overall radiochemical y ie ld  of &a was 7.5% based on tr i t ium gas 

ad that of Xb was 12.0% b a e d  on sodium bomtri t ide.  

The procedures 
Catulyt(c reduction of tho e m -  

The 

INTRODUCTION 

A new benzomorphan derivative, 5a,9a-Dimethyl-2-[4-(4-fluorophenyl)-4- 

oxobutyl]-2'-~~toxy-6,7-benzomorphan (ID-1229) has been found to have 

analgetic action in our laboratories''). In order to obtain a detailed 

knowledge of the metabolism of the agent in animsls radioactive ID-1229 

was required. 

Ferrari, et a1.(2) reported the metabolic studies of pentazocine and 
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- cis-chloroallylnorpentazocine (CHDB) , i n  vhich they employed pentatocine- 

3-3H ( I V a )  and CHDB-3-3H ( IVb) .  

from the 1,2-dihydropyridine ( I )  according to  the well-known 

shown in  Fig. 1. However, the procedure seems r a t h e r  tedious and moreover 

has (L disadvantage t o  produce diastereoisomers  d i f f e r i n g  in configurat ion a t  

C - 9  pos i t ion .  

These label led compounds were synthesized 

R 

s e v e r a l  

H 

IVa: R= CH2CH-C:CH3 
CH3 

IVb: R- CHZCHIC,/H 
C l  

Fig. 1. Scheme for the syntheses  of p e n t a ~ o c i n e - 3 - ~ H  and a- 
chloroallylnorpentazocine -3-3H 

Recently. P i t a n ,  e t  8 d 5 )  reported the metabolism of  pentazocine i n  

rhesus monkey, in vhich they also employed t r i t i a t e d  peatazocine. 

repor t ,  hovever, no d e t a i l  on the synthesis of  the  label led compound was 

described. 

In t h e i r  

We nov’rcpor t  the syntheses of  ID-1229-3,4-3H (&I) and ID-1229-3-3H 

(Xb), which include a successfu l  one-step t r i t ium-labe l l ing  of the benro- 

morphan nucleus v i t h  the use of the  anmine  ( V I )  as a s t a r t i n g  mater ia l .  
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DISCUSSION 

The synthetic procedures used are dcmnstrated in  Fig. 2.  

By modifying Lewis' method('), the N-benzylbeazowrphan (V) was allowed 

to reac t  with tmrcuric acetate t o  give the N-benzylenadne (VL) in  80% 

yield. 

data described in  tha exper imnta l  section. 

TritiAtiOn of V I  with tritium gas in tha presence of platinum oxide or 

The s t ruc ture  of V I  WAS conf ined  on the basis of the spectroscopic 

5% p a l l a d i m  en charcoal as A c a t a l y s t  afforded the N-benrylbearotwrphan- 

3,4-3H (VIIA) in 24% radiochcmical yield. 

debenzylation WAS not observed. 

In t h i s  reaction hydrogenetic N- 

H d  

Bz 1 
I 

no p 
R 

Hd 

(Ua ,b )  R- 

Pig. 2. Scbme for  the syuthe8as of ID-1229-3,4-3~ (Xa) and 

ID-1229-3-3H (Xa) 
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On the o t h e r  hand reduct ion  of V I  wi th  sodium b o r o t r i t i d e  gave the N- 

ben~ylbenzomorphan-3-~H (VIIb) i n  407. y i e l d .  

t h i s  compound (VIIb) was confirmed a s  fol lows.  Reduction of V I  wi th  sodium 

borodeuter ide i n  the same r e a c t i o n  condi t ion  as  t r i t i a t i o n  gave the deutera ted  

N-benzylbenzomorphan (VIIC).  Its mass spectrum showed the molecular ion  

a t  m/e=308 ; demonstrat ing the incorpora t ion  of s i n g l e  deuter ium i n  the 

molecule. I n  its NMR-spectrum one of C-3 methylene protons a t  6 2 .2  f o r  the 

unlabel led N-benzylbeazomorphan (VII) '  was 'disappeared.  

i n d i c a t e s  the deuter ium-labe l l ing  'a i  C-3 pos i t ion .  

The l a b e l l i n g  p o s i t i o n  of 

The f a c t  obviously 

N-Debenzylation of VIIa and VIIb was performed by c a t a l y t i c  hydrogenolysis 

wi th  107. pal ladium-charcoal  t o  give VIIIa  and VIIIb i n  approximately 707. 

y i e l d ,  respec t ive ly .  The N-norbenzomorphans (VII Ia ,b)  were t rea ted  with 4- 

(4-fluoropheny1)-4,4-ethylenedioxy-l-chlorobutane to  a f ford  IXa and IXb. 

Hydrolysis of the  k e t a l  group of IXa and IXb with hydrochlor ic  ac id  gave ID- 

1229-3,4-3~ (Xa) (7.57. y i e l d  based on t r i t i u m  g a s )  and ID-1229-3- H (Xb) 

(12.0% based on sodium b o r o t r i t i d e ) .  

118 and 112m~i/mnole. r e s p e c t i v e l y .  

3 

The s p e c i f i c  a c t i v i t y  of Xa end Xb was 

EXPERIMENTAL 

2-Benzyl-3,4-dehydro-5a,9a-dimethyl-2'-hydroxy-6,7-benzomorphan fVI) 

A mixture of 2-bentyl-Sa,9a-dimethyl-2'-hydroxy-6,7-benzomorphan (V) 

(3.0 g,  10 m l e s ) ,  mercuric a c e t a t e  (13 g, 40 m o l e s )  and 59. a c e t i c  acid 

(45 ml) w a s  heated a t  120'for 2.5 hr .  

was f i l t e r e d .  The f i l t r a t e  was s a t u r a t e d  w i t h  hfirogen su l f ide 'and  allowed 

to  s tand  a t  room temperature overnight .  The inorganic  p r e c i p i t a t e  formed 

was removed by f i l t r a t i o n  and washed wi th  27. a c e t i c  ac id .  

f i l t r a t e  and washings were made b a s i c  wi th  potassium carbonate  t o  produce a 

A f t e r  cool ing,  the r e a c t i o n  mixture 

The combined 
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crystalline precipitate which was collected by filtration and washed with 

water. Reprecipitation of the crude product from 2.57. acetic acid afforded 

2-benzyl-3,4-dehydro-5a,9a-dimethyl-2'-hydroxy-6,7-benzomorphan (VI) (2.4 g, 

8G%.); mp. 83 - 84';d max (nuJol) 1640 (C'C); NKR (CDCl3, ppm) 0.8U 

(3H. doublet, J = 7.4 Ht, Cg-CH3), 1.38 (3H, singlet, C5-CH3)r 4.13 (ZH, 

singlet, N-CH2Ph), 5.9 (lH, multiplet, C4-H), 6.7 (3H, multiplet, aromatic 

H), 7.3 (6H, multiplet, C3-H and aromatic H); MS ( d e )  305 (molecular ion). 

2-Benzyl-5a,9a-dimethyl-2'-hydro~y-6,7-benzomorphan-3,4-~H (VIIa) 

2-Benzyl-3,4-dehydro-5a,9a-dimethyl-2'-hydroxy-6,7-benzomorphan (VI) 

(305 mg, 1 m l e )  in ethyl acetate (5 ml) was partially reduced with tritium 

gas (500 m c i )  in the presence of platinum oxide (70 mg) and completely 

reduced with hydrogen gas in succession. 

filtration and the filtrate was evaporated under reduced pressure to leave 

an oily residue. In order to r e m v e  the labile tritium the residue was 

dissolved in methanol (5 ml) and the solvent was evaporated. This procedure 

was repeated 4 times to give 2-benzyl-5a,9a-dimethyl-2'-hydroxy-6,7-benzo- 

m0rphan-),4-~H (VIIa) (276 mg, 120 m C i ,  radiochemical yield 247.) with a 

specific activity of 133 mCi/mnole. 

Rf-value (0.56) as the unlabelled authentic sample o n  silica gel TLC 

developped with chloroform-ethyl acetate-methanol (6:3: 1) and was used for 

the following reaction without any purification. 

The catalyst was removed by 

This labelled compound showed the same 

2-Benzyl-5a,9a-dimethyl-2'-hydro~y-6,7-benzomorphan-3-~H (VIIb) 

To a stirred solution of 2-benzyl-3,4-dehydro-ia,9a-dimethyl-2'- 

hydroxy-6.7-benzomorphan (VI) (305 mg, 1 m o l e )  in tetrahydrofuran (4 ml) 

was added a mixture of sodium borotritide ( 2  mg, 250 Ki) .  sodium boro- 

hydride (17 mg, 0.45 m l e )  and sodium hydroxide (20 mg, 0.5 m o l e )  in 

water (1 ml). The mixture was heated under reflux for 3 hr. After cool- 
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ing, the reaction mixture was neutralized with 57. acetic acid and extracted 

with ether. The extract was washed with water, dried over sodium sulfate 

and evaporated to afford 2-benzyl-5a,9a-dimethyl-2'-hydroxy-6,7-benzo- 

m0rphan-3-~H (VIIb) (278 m g ,  99 mCi, specific activity 109 mCi/ mnole, 

radiochemical yield 407.) as colorless o i l .  The product showed the identical 

Rf-value (0.56) on silica gel TLC with the unlabelled authentic sample. 

3 5a,9a-Dimethyl-2'-hydroxy-6,7-benzomorphan-3,4- H (VIIIa) and 5a,9a- 

dimethyl-2 '-hydroxy-6,7-ben~omorphan-3-~H (VIIIb) 

A' mixture of 2-benzyl-5a,9a-dimethyl-2'-hydroxy-6,7-benzomorphan-3,4- 

3H (VIIa) (276 mg, 0.90 mole, 120 mCi) and 10% palladium-charcoal (130 mg) 

in ethanol (10 m l )  was stirred in an atmosphere of hydrogen until the cease 

of hydrogen uptake. The catalyst was removed by filtration end washed with 

ethanol. The combined filtrate and washings were evaporated to dryness to 

give a crystalline residue. Recrystallization of the residue from ethanol 

gave 5a,9a-dimethyl-2'-hydro~y-6,7-benzomorphan-3,4-~H (VIIIa) (135 mg, 81.6 

mCi, specific activity 1 3 1  mCi/rmnole, radiochemical yield 68%). mp. 234 - 
236', identical in all respects with the authentic unlabelled sample. 

Under the similar reaction condition 2-benzyl-5a,9a-dimethyl-2'-hydroxy- 

6,7-benzomorphan-3- H (VIIb) (278 m g ,  0.9 mole, 99 nCi) gave 5a,9a-dimethyl- 

2'-hydroxy-6,7-benzomorphan-3- H (VIIIb) (127 mg,  69.3 mCi, specific activity 

118 mCi/mmole, radiochemical yield 707-),mp. 233 - 236'. 

3 

3 

5a,9a-Dimethyl-2-[4-(4-fluorophenyl)-4-oxobutyl]-2'-hydroxy-6,7-benzomorphan- 

3,4-3H (ID-1229-3.4- H) (Xa) and ID-1229-3- H (Xb) 3 3 

A mixture of 5a, 9a-dime thyl-2 '-hydroxy-6,7-benzomorphan-3 ,4-3H (VIIIa) 

(100 mg, 0.46 mmole, 60.3 mCi), l-chloro-4,4-ethylenedioxy-4-(4-fluorophenyl)- 

butane (118 m g ,  0.52 mole), sodium bicarbonate (58 mg, 0.69 mole) add 

dimethylformamide (1 m l )  was heated at 125 - 130"for 3- hr. After removal of 
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the  inorganic  m a t e r i a l  by f i l t r a t i o n ,  the f i l t r a t e  was evaporated under 

reduced pressure  t o  a f f o r d  crude 5a.9a-dimethyl-2-[4-(4-fluorophenyl)-4,4- 

ethylenedioxybutyl]-2'-hydroxy-6,7-ben~omorphan-3,4-~H (ma). The crude 

product  waa disso lved  in methanol (1 ml) ,  and t o  the  s o l u t i o n  n r e  added 

water (0.5 ml) and 352 hydrochlor ic  a c i d  (0.1 m l ) .  The mixture  was heated 

t o  r e f l u x  f o r  1 hr .  A f t e r  removal of  methanol, the  mixture was made b a s i c  

w i t h  28% .mmonium hydroxide and e x t r a c t e d  wi th  chloroform. The extract was 

washed w i t h  water ,  d r i e d  over  sodium s u l f a t e  and evaporated t o  dryness  t o  

g ive  a c r y s t a l l i n e  res idue .  

and e l u t e d  w i t h  chloroform t o  give ID-1229-3.4- H (Xa) (89 mg, 27.7 m C i ,  

s p e c i f i c  a c t i v i t y  118 mCi/nmole, radiochemical  y i e l d  467. from VIIIa) as 

c o l o r l e s s  needles ,  mp. 174 - 175', i d e n t i c a l  in every  r e s p e c t  w i t h  the 

unlabe l led  a u t h e n t i c  sample. 

The r e s i d u e  was chromatographed on s i l i c a  g e l  

3 

By the same procedure I t1-1229-3-~~ (Xb) (77 mg, 22.8 mCi) was obtained in 

432 y i e l d  from VIIIb. 

mp. 174 - 1 7 5 . d  was i d e n t i c e l  in every r e s p e c t  wi th  the a u t h e n t i c  sample. 

The product  had a s p e c i f i c  a c t i v i t y  of 112 mCi/nmole, 
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