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1 INTRODUCTION 

An important problem in the pharmacological field f o r  many y e a r s  was to find 

new synthetic analges ics  which a r e  f r e e  of undesirable s ide  e f f e c t s ,  such  as 



addiction. Fo r  this reason,  research on the relationship between chemical struc- 

ture and analgetic activity has been actively pursued by many researchers .  Fo r  

example, the syntheses of meperidine ( 2 ) ,  methadone (3 ) ,  dormoran (4j and phena- 

zocihe (5) as 'representative compounds have been reported, in which thebaine 

derivative (6) showed about 10,000 times a s  active as morphine ( I )  in analgetic 

potency. However, these strong analgesics had almost the same addiction- 

producing properties, and for that reason these compounds were referred to a s  

narcotics. 

Therefore,  it often seemed impossible to achieve the desired separation of anal- 

getic potency from addiction liability. Subsequently, the N-substituted compounds, 

nalorphine (7) and levallorphan (8), ally1 analogues of compound6 (1) and (4), respec- 

tively, were found to have a potent narcotic antagonistic effect ,  and nalorphine (7) 

is comparable to morphine in analgetic potency in man. 
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Based on these  f indings,  t he re  appea red  to be a possibil i ty of s epa ra t ing  analgetic 

potency from addiction l iabil i ty.  

2,6-methano-3-ben~azocine(~entazocine) (9) was  recognized as a non-narcotic anal- 

ges ic  by the  Committee on Drug Addiction and Narco t i c s ,  National Resea rch  Council 

and a t t r ac ted  the at tention of the world.  T h i s  compound, pentazocine (9),was synthe- 

s ized by A r c h e r  and h i s  co-workers in the Winthrop Labora to r i e s  in the United 

S t a t e s  and i s  now used clinically in many countr ies .  

2 .  SYNTHESES O F  PENTAZOCINE 

F i r s t l y ,  A r c h e r  and his a s s o c i a t e s  Synthesized N-substituted de r iva t ives  having 

a l ly l ,  3-methyl-2-butenyl, cyclopropylmethyl, and o t h e r  groups  i n  t h e  benzomorphane 

Antagonist Activity 
R R' Mp OC 

r"g/k 

Nalor~hine ( 7  ) 0.13 

Leva l lo r~han(8 )  0.052 

Ndllylnorrne~eridine I Analgesic 
Me I C%CH=C(Meh 1 145.4 -148.6 3.9 



nucleus ,  a s  shown in Table  1 ,  based on the assumption that the pharmacological 

proper t ies  of nalorphine (7), levallorphan (8) and similar compounds would cor re la te  

with s t ruc tu re .  
1 

As  a r e s u l t ,  the N-substituted compound (9) having a 3-methyl-2-butenyl group 

was found to be weak in  antagonistic activity,  and to  have a n  analgetic activity 

in  man. In the meanwhile, the pharmacological proper t ies  of th is  compound (9) 

w e r e  studied in many r e s p e c t s  and,  in 1966, (9) was recognized as a non-narcotic 

analgesic .  Since pentazocine has  appeared on the market a s  a non-narcotic analgesic,  

many o ther  synthetic methods f o r  th is  compound have been studied. These methods 

a r e  descr ibed under  the  following classification: 

2-1 From 3,4-lutidine 

(a)  Archer  and co-workers t  method: Pentazocine (9) h a s  been synthesized by 

condensation of 1,2,3,4,5,6-hexahydro-8-hydroxy-6,ll -dimethyl-2,6-methano- 

3-benzazocine (17), which had a l ready  been synthesized by May and co-workers2) 

as shown in  Char t  3 ,  with 3-methyl-2-butenyl bromide o r  by acylation with senecioyl 

chlor ide  followed yb lithium aluminumhydride r e d ~ c t i o n . ~ )  

Compound (1 7)  was  synthesized in  the following manner. 1,3,4-Trimethylpyri- 

diniurn iodide (I 1 ), -which w a s  obtained by quaternization of 3.4-lutidine (1 0) with 

methyl iodide, was t reated with 4-methoxybenayl chloride in the presence of mag- 

nesium= a Grignard reaction to give 1 ,2-dihydro-2-(4-methoxybenzyl)-1 ,3,4- 

trimethylpyridine (1 2). Catalytic hydrogenation of (1 2)on palladium-barium sulfate 

o r  preferably  reduction with sodium borohydride afforded 1 ,2,5,6-tetrahydro-2- 

(4-methoxybenzy1)-1 ,3,4-trimethylpyridine (1 3). Compound (1 3) was  cyclized 

with e i the r  48 $ hydrobromic acid  o r  85 % phosphoric acid to give 1 ,2 ,3 ,4 ,5 ,6 -  

hexahydro-8-hydroxy-3,6,11-trimethyl-2,6-methano-3-benzazocine (1 4). Then, 



14 was converted into compound 1 5  ,which was subjected to the von Braun 

reaction to give compound 17 -compound 16 . Furthermore, the synthesis 

of 1 3  was a l so  achieved by Stevens rearrangement . 4 
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(b) Kametani and co,workers '  method: A simplified a l t e rna te  syn thes i s  of pen- 

tazocine  (9) w a s  r e p o r t e d  i n  1969. Namely, t h e  method from 3-benzyl-1 , 2 , 3 , 4 ,  

5,6-hexahydro-8-hydroxy-6, I 1 -dimethyl-2,6-rnethano-3-benzazocine (23) is shown 

C h a r t  L 

(914- Me c-- C- 

N-H N-CHfi 
Me 

(1  7) (23) 

I -Benzyl-3,4-dimethylpyridinium chlor ide  (1 9 ) ,  which was obtained by quaterni-  

zation of 3,4-lutidine with benzyl ch lo r ide ,  r e a c t e d  with 4-methoxybenzyl chlor ide  

by a Gr igna rd  r eac t ion  to give 1 -benzyl-l ,2-dihydro-2-(4-metho~ybenayl)-3,4- 

dlmethylpyridine (20). Reduction of 20 with sodium borohydrlde afforded l-benzyl- 

1 ,2,5, 6-tetrahydro-2-(4-methoxybenzyl)-3 ,4-dimethylpyridine (21 ). When compound 

21 was  ref luxed with 48 % hydrobromic ac id  f o r  30 - 40 h ,  the  expected cyclieation 

and demethylation occur red  to give 3-benayl-1 ,2,3,4,5,6-hexahydro-8-hydroxy- 



6 ,11  -dimethyl-2,6-methano-3-benzazocine (23). In this c a s e ,  the  demethylated 

intermediate (22) separa ted  as its hydkob>omide, which on treatment with hydro- 

bromic acid  gave 23 . Then, catalytic hydrogenation of the hydrochloride of 

23 in  the  p resence  of 10 $ palladium-charcoal gave 1 ,2 ,3 ,4 ,5 ,6 -hexa-  

hydro-8-hydroxy.-6, I I -dimethyl-2,6-methano-3-benzazocine (1 7) in  90 $ yield,  

which was  identical  with an authentic sample (prepared by demethylation of 1 4  

v&a the von.Braun react ion)  on mixed mp and i r s p e c t r a l  comparison. The re -  

action of 1 7  with 3-methyl-2-butenyl bromide according t o  A r c h e r ' s  method 
1 

gave the expected pentazocine (9).  

(c) Surnitomokagaku's method: St~mitomokagaku ' s group repor ted  the  simplest  

method in 1970. Namely, N-3-methyl-2-butenyl-3,4-dimethylpyridinium bromide 

(24). which.was obtained by quaternisation of 3,4-lutidine with 3-methyl-2-butenyl 

Char t  5 



bromide,  was  subjected t o  a Gr ignard  reac t ion ,  a n d  then the  re su l t ing  1 , ~ -  

dihydropyridine der ivat ive  (25) was  reduced by sodium borohydride to give 

the  corresponding 1 ,2,5,6-tetrahydropyridine (26). Final ly ,  cyclization of 

26 with polyphosphoric ac id  gave pentazocine (9) as shown in.Chart 5. 6 

Although th is  method is simple,  undesi rable  products  a r e  obtained in  the cycli- 

nation s t e p .  In f a c t ,  compounds 27 and 28 w e r e  obtained and  pentazo- 

c ine  w a s  not obtained in  the  a u t h o r ' s  exper iments .  7 

2-2 F r o m  1 -amino-3-methyl-3-pentene 

( a )  Mannich reaction: A method f o r  the synthes is  of 23 , using 3,4-lutidine 

as a s t a r t i n g  mate r i a l ,  h a s  been r e p o r t e d ,  and  the  syn thes i s  of compound 1 4  

h a s  a l r eady  been repor ted  by B a y e r l  s group.  There fo re ,  we have investigated 

the  following Heating ethyl 1-methylpropylidenecyanoacetate (29) 10 

with pyridine hydrochlor ide  gave 4-cyano-3-methyl-2-butene (31 ) together  with 

the  1 -butene i somer  (32) in  the  r a t i o  of 1 : 1 . The  n i t r i l e s  (31 and 32) w e r e  

a l s o  obtained by the  thermal  decarboxylation of 30 , which was  p repared  by 

the condensation of e thyl  methyl ketone with cyanoacetic a c i d ,  in  the  r a t io  of 

6 : 4 ,  respect ively .  S i n c e  separa t ion  of the above products  was  difficult ,  the  

mixture of 31 and  32 was used f o r  the following react ion.  Condensation of 

the  hydrogenation products  (34 and 36) of n i t r i l e s  31 and 32 with benzaldehyde, 

followed by reduct ion of the  Schiff  b a s e  with sodium borohydr ide ,  af forded 5- 

benzylamino-3-methyl-2-pentene (35) and 1 -benzylamino-3-methylpentane. 

Treatment of the amines (34 and 36) with benzyl chlor ide  gave the  same products.  

A mixture of the  benzylamine de r iva t ives  was  heated in  the  p r e s e n c e  of methyl 

3-(4-methoxyphenyl)-2,3-epoxypropionate (37) to give the dias tereoisomeric  

piperidinols (39a and 39b), which w e r e  separa ted  by alumina chromatography. 



C h a r t  6 . - 
C N 

M e  C'COOR < MeCOEt  me^^^ + Mer~~  - P NCCH~COOE~ ( H ) 
Me Me Me 

(32) R=Et (29) 
= H  (30) 

Me 
R = H ( 3 4 ) 1  (36) 

=CH2Ph(35) 

COOMe 

R = H, (38) 
= CHPh (39) 

OMe 
(37) 

(171 
In th is  c a s e  the  react ion of 34 and 36 with 37 a l s o  gave the d ia s t e reo i somers  

(38). Both of the, piperidinols (39a and 39b) w e r e  heated with 48 hydro- 

bromic ac id  to afford 3-benzyl-1 ,2,3,4,5,6-hexahydro-8-hydroxy-6,11 -di- 

methyl-2,6-methano-3-benzazocine (23). F inal ly ,  pentaaocine (9) was  obtained 

in the same manner as outlined in 2 - 1 (h). 

(b) Bischler-Napieralski  reaction: ' Fusion of 3-methyl-3-pentenylamine (34) 

with 4-benzyloxyphenylacetic ac id  (40) gave the amide (43), which was a l s o  

obtained from 4-benzyloxyphenacetyl chloride (41). The amide (44) was  obtained 
., - .  
& from amine 34 and 4-ethoxycarbonyloxyphenylacetyl chlor ide  (42). Cyclization 

:, *,. 
of these  products  by a Bischler-Napieralski  type reaction1') with phosphoryl 

., -. -*. 



chlor ide  gave the dihydropyridines 47 and 48 ,respectively.  Reduction of the 

cyclized products (47 and 48) with sodium borohyride gave the  corresponding 

te t rahydropyr idines  (51 and 52), respectively.  

Hydrolysis of the reduction product (52) without isolation'gave 1 ,2 ,5 ,6- te t ra-  

hydro-2-(4-hydroxybenzyl)pyridine (53). Treatment of the  tetrahydropyridines 

(51 , 52 , and 53) with henzyl chlor ide  gave the N-benzylated products (54 , 55 , 

and 56), respect ively .  Compound (56) was  a l so  obtained quantitatively by acidic 

o r  alkaline hydrolysis of 54 and  55 . 
The  reaction of 4-substituted phenacetyl chlor ides  41 and 42 with N-benzyl- 

C h a r t  7 

M e P N H R  Me 
R-H (344- R = CKPh (47) R = Oh~h(49 )  

= COOEt (50) 

R'= H,@= ~ h P h ( 4 3 )  
R'- H , R'= coOEt(44) 

2-H . L 2 - C H 2 p h  .. 
FP'= R'= CHzPh(45) 
R'- CH,P~,R'= coOEt (46) R RO ' 

R =CHzPh,X=OH(40) 
CH,Ph,X=CI (41 \ 

R = CMPh(51) R =~&Ph(54 )  

COOEt, x=CI (42 = coo~t (52 )  = COOE~ (55) 
= H (53) = H(56) 

I 



3-methyl-3-pentenylamine (35) gave the,amides 45 and 46 , r espec t ive ly ,  which 

w e r e  cyclized with phosphoryl chlor ide ,  by aBisch le r -Napie ra l sk i  type react ion 

without purification to  give the  expected 2-benzylidenetetrahydropyridines 49 and 50. 

Sodium borohydride reduction of 49 and 50 a f fo rded  the te t rahydropyridine 

der ivat ives  54 , 5: and 56 , which w e r e  identical  with the products from t h e  

secondary amines 51 , 52 , and 53 . 
Cyclization of 1-benzyl-1 , 2 , 5  ,6-tetrahydro-2-(4-hydroxybenzyl)-3 ,4-dimethyl- 

pyridine (56) with 48 % hydrobromic acid  over  7 h gave,  in  90 $ yield ,  3-benzyl- 

1,2,3,4,5,6-hexahydro-8-hydroxy-6, I I -dimethyl-2,6-methano-3-benzaaocine 

(23). Final ly ,  pentazocine (9) was  obtained in  the same manner outlined previously.  
12  

2-3 From an amino ac id  

A new synthetic method which used a tyrosine  der ivat ive  (57) as a s ta r t ing  

material  was c a r r i e d  out in  the following sequence (58 j 59 + 60 + 61 + 62 j 64),  

C h a r t  8 

R 

Me0 Me 

(60) 

R =H,Me,C&Ph 
,Me 

Me0 R'=Me. CkPh ,CH2CH=C, 
e t c .  Me 

(64) (63) 



13 as shown in C h a r t  8 .  

However ,  t h e r e  are o t h e r  problems i n  t h e  y ie ld  of th i s  syn thes i s .  Pentazocine  (9) 
. .  . 

was  synthes ized by cycl iza t ion of (62),  which was obtained by alkylation of (63) with 

3-methyl-2-butenyl halide.  

2-4 The  introduction of 3-methyl-2-butenyl g roup  into the 1,2,3,4,5,6-hexahydro- 

56-methano-3-benzaaocine nucleus  

(a) g e b e n z y l a t i o n  of q u a t e r n a r y  ammonium s a l t  65 by ca ta ly t ic  hydrogenation: 

A method which d o e s  not involve compound 17 in the  f inal  s t e p  was investigated as 

follows. '12 Compound 23 was  t r e a t e d  with 3-methyl-2-butenyl bromide t o  give 3- 

henzyl-1,Z ,3,4,5,6-hexahydro-8-hydroxy-6 ,ll-dimethyl-3-(3-methyl-2-hutenyl)-2 ,6- 

methano-3-benzazocinium bromide (65). F ina l ly ,  reduct ive  debenzylation of 65 was 

investigated in the  p r e s e n c e  of palladium-charcoal. A number of examples of de- 

benzylation by ca ta ly t ic  hydrogenation of N-henzyl de r iva t ives  of t e r t i a r y  amines 

a r e  known, hut t h e r e  a r e  only a few examples of at tempts to remove t h e  N-benzyl 

C h a r t  9 



Table  2 

Debenzylation of Quaternary Amrnonlum Salts 



group  of q u a t e r n a r y  ammonium sal ts .14  T h e r e f o r e ,  a f t e r  about one molar equivalent,  

of hydrogen had been a b s o r b e d ,  we looked f o r  evidence  that  65 had been catalytically 

debenzyla ted  t o  the  pentazocine (9) .  In th i s  c a s e ,  the dihydropentazocine 66 and 

23 w e r e  a l s o  formed as by-products.  Cata ly t ic  hydrogenation of 65 i n  the p resence  

of Raney-Ni a l s o  gave a mixture of 9 ,  23 and 66,  but in the  p resence  of Raney- 

Co  (W-7), compound 9 w a s  mainly obtained i n  about 80  - 90 % yield.  

(b) Debenzylation of qua te rna ry  ammonium s a l t  65 by thiophenoxide anion: The 

se l ec t ive  N-debenzylation r eac t ion  of qua te rna ry  ammonium s a l t s  without hydro- 

genolys is  h a s  been investigated.15 In g e n e r a l ,  the  N-benzyl group of qua te rna ry  

ammonium s a l t s  can  be  removed by reduct ion with sodium amalgam o r  py ro lys i s .  

But ,  undes i r ab le  r e s u l t s  have often been obtained with N-henzyl de r iva t ives  having 

o t h e r  r ead i ly  reducible  functions such  as halogeno, cyano ,  and n i t ro  groups  and 

d o u t ' e  bonds.  

T h e r e f o r e ,  we have investigated the  se l ec t ive  N-debenzylation r eac t ion  with 

thiophenol i n  the  p r e s e n c e  of aqueous  a lkal ine  solution.  Shamma and h i s  co- 

workers16 have previously  r e p o r t e d  the  demethylation of tr iethylamine methoch- 

l o r i d e  with sodium thiophenoxide i n  2-butanone, ace ton i t r i l e  and dimetbylform- 

arnide; but t h e  application of th i s  method to debenzylation h a s  not yet  been investi-  

ga ted .  Heat ing of va r ious  N-henzylammonium s a l t s  with thiophenol in 5 - 20 % 

aqueous  sodium hydroxide solution gave the  corresponding debenaylated t e r t i a r y  

amines  i n  good yield as shown i n  Tab le  2. Benzyl phenyl th ioether  was  obtained as 

a by-product i n  a l l  the  r e a c t i o n s .  Th i s  f a c t  indica tes  that  the  react ion p roceeds  in 

one  s t a g e  as follows.  17 



A s  a n  application of th i s  method, the  treatment of qua te rnary  ammonium sa l t  65 

with thiophenol in  aqueous sodium hydroxide solution afforded a mixture of penta- 

zocine (9) (51.0 $) and N-benzyl compound 23 (24.4 $) which w e r e  also'  formed in  

58.7 % and 24.7 % yields ,  respect ively ,  by heating 65 with a n  e x c e s s  of 

sodium thiophenoxide i n  a n  organic solvept . This  react ion provides a useful  method 

f o r  debenzylation. 

C h a r t  

(c)  Hofmann degradation of.quaternary ammonium s a l t s  68 a d  69 : It was 

repor ted la  that the compound 68 ard 69 , obtained by quaternization of phena- 

zocine (5) and compound 67 with 3-methyl-2-butenyl hal ide ,  w e r e  subjected to 

Hofmann degradation in aqueous sodium hydroxide solution to  give pentazo- 

cine (9) a s  shown in  Char t  I I . Meanwhile, phenazocine 5 and compound 67 

w e r e  a l s o  synthesized by the  Mannich react ion ( see  section 2-2 (a)) .  
19 



C h a r t  11 

(c) Acylation of N-methyl derivative 14 and reduction: Instead of demethylation 

of compound 14 &the von Braun reaction, the d i rec t  acylation of 14 was adopted 

as shown in Chart  12. 
20 

Compound 14 was treated with.senecioy1 chloride in benzene o r  toluene with 

cooiing to give the acylated compound 18 in 88 % yield, which was reduced by di- 

isobutyl aluminum hydride to  give pentazocine (9) in 90 % yield. This method is 

supe r io r to  Arche r ' s  method in yield. 



C h a r t  12 

3 STEREOCHEMISTRY OF PENTAZOCINE AND I T S  INTERMEDIATES 

+ 3-1 Optical reso lut ion  of pentasocine:  Two racemates  of (-)-cis-  and (?)-trans- - - 

C h a r t  13 
, . * ,  . .  . 

'Me , . Me , ,  . 

-H 
, , 



21 + isomers ofcompound,9 were synthesized. The (-)-*-isomer ~ l ~ ) ~ p s  resolved 

with (+)-tartaric acid. The (-)-base (+)-tartrate was separated from.aqueous 

solution and the (+)-base was recovered from the mother liquors of (-)-tartrates. 

quors of (-)-tartrates. 

+ On the other hand, (-)-trans-isomer 17 was resolved in a similar manner to. 

give the ,(-)-base (-)-quinate and (+)-base was recovered from the mother liquor. 

The lat ter  compound was purified by crystallization of i t s  hydrobromide. The 

N-3-methyl-2-butenyl derivatives were prepared from the corresponding nor- 

bases in the usual manner. These  optically active isomers were evaluated a s  

antagonists a s  shown in Table 3 .  

T a b l e  3 

Free base dextro-cis 180&-182.0 + 135.5 14.0 
0 levo-cis 180.6-182.2 -138.0 0.9 - 

HCI salt dextro-trans 2545-2550 + 115.4 13.0 
/, I evo  - trans 254.0-25613 - 116.3 0.55 



3-2 Configuration of intermediates 23 and 65 : Similar ly ,  the  p resence  of 

two dias tereoisomers  di f fer ing in  configuration a t  t h e  C -position of- 23 w4s 11 

anticipated, but our  sample was assumed to be only compound 23a having the 11 a- 

methyl conformation because of the following r e a s ~ ~ ~ ~ . * ~  The predominant conformer 

resul t ing from the above cyclization should be the one with the 11 -methyl substitu- 

' ent  oriented away from the nitrogen, namely, %to t h e  hydroxyaromatic r ing  

( c h a r t  14). 5 

C h a r t  1 4  



T h i s  assumption is based on a n  analogy with the  morphinan synthes isz2 and 

a l s o  depends  upon the  " t r ans  r u l e u z 3  in  the c a s e  of addition to olefinic bonds, 
. 

namely, to the 3,4-double bond of (21). Ful ler ton and his  cq-workersz9 repor ted 

that  the  nmr s p e c t r a  of the two d ias te reo i somers  (A) and (B) showed the methyl 

s igna l  a t  the  C -position a s  a doublet in a field 25 HZ higher  than that  observed 
1 1  

a t  the  C -position in conformer  A ;  whereas  the s ignal  a t  the C -position of B 
6 11 

shi f ted  t o  a lower  f i e ld ,  and both s ignals  a t  the C - and C1 l-posit ions overlapped 
6 

each  o the r .  The fo rmer  da ta  co r responds  to the  nmr s p e c t r a l  d a t a  of our sample. 

T h u s ,  the  11-methyl substi tuent of 23 was  ass igned the  configuration shown in  

structure(23a).  In th i s  c a s e ,  the  o the r  conformer  (23b) has  not been isola ted.  

F u r t h e r m o r e ,  the s tereochemist ry  of the  quaternary ammonium s a l t  (65) obtained 

f rom the pentaaocine intermediate 23 was  a l s o  studied by u s  .25 3-Benzyl-1 , 2  ; 3 ,  

4,5,6-hexahydro-8-hydroxy-6,ll -dimethyl-2,6-methano-3-benzazocine (23), in  

C h a r t  15 



which the methyl group a t  the C, l-position was in the  cis-configuration to the . 
aromatic r ing  as methioned above, was t reated with an equimolar amount of 3- 

methyl-2-butenyl bromide to give a stereoisomeric mixture of quaternary ammonium 

s a l t s  in good yield. The mixture was separated into 3-benzyl-1 , 2 , 3 , 4 , 5 , 6 -  

hexahydro-87hydroxy-6, 11 -dimethyl-3-(3-methyl-2-buteny1)-2, 6-methano-3- 

benzazocinium bromide (65a), mp 164 - 166' (decamp.) and i t s  epimer (65b), mp 

0 
210 - 21 2 (decamp.) in the ra t io  of 3 : 1 by fractional crystallization. 

It is well known that in quaternization of cyclic amines, s a t t a c k  by the  

electrophile pccurs  in preference to equatorial  attack when the substituent on 

the nitrogen atom is bulkier than thd electrophiie. 26,27) 

Moreover, the ptereochemistry of the piperidine moiety of 1 ,2 ,3 ,4 ,5 ,6 -hexa-  

hydro-2,6-methano-3-benzazocine-was studied by kinetic and spectroscopic 

methods and a l so  by X-ray analysis of +-3-ally1 andcis-3-cyclopropylmethyl 

derivatives; and the resu l t s  indicated thatthe cha i r  form was assumed and the 

28 '29  Therefore ,  the substituent on the  nitrogen had the equatorial orientation. 

henayl group on the nitrogen in the main product should have the equatorial  

orientation (65a) as shown in Chart  15. This fact  was proven by the following 

reaction. Quaternization of pentazocine (9) by benzyl bromide gave a rn1xtur.e 

(80 '$) which was separated by crystallization into 65a and 65b (65a : 65b = .~ .. 

1 : 6). The la t t e r  compound (65b) was obtained a s  the m a n  product,  which 

proved the abbve conclusion to be co r r ec t .  Furthermore,  the s t ruc tures  of (65a) 

and 65b were supported by nmr spectral  studiesz5 and X-ray crystallographic 

studiesz5 of the base of 6 5 b  . The mi r ro r  image of 65b is shown in tho F igure .  



F i g u r e  

4 CONCLUSION 

T h e  v a r i o u s  synthet ic  s tud ies  leading t o  pentazocine and its in termedia tes  w e r e  

summarized based on the  information known as of Ju ly ,  1973. 

T h e s e  s tud ies  w e r e  c l a s s i f i ed  under  the following methods; v i a  the  N-methyl - 
der iva t ive  (14) ,  s t h e  N-benzyl de r iva t ive  (23) and v ia  phenazocine and a s imi la r  - 
type compound (67). However ,  t h e s e  methods have  both mer i t s  and demer i t s ,  and 

s o  the  appea rance  of more convenient synthetic methods would he  des i r ab le .  
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