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SYNTHESIS OF A NEW SKELETON, 2.6-EPITHIO-3-BENZAZOCINE 
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Pbstract - Treatment of isothiochroman 2-oxide d e r i v a t i v e  (9) w i t h  ace t i c  

anhydride fo l lowed by heat ing i n  Dowtherm A (a  mix ture  o f  biphenyl and 

diphenyl e ther )  af forded a novel 2,6-epithio-3-benzazocine d e r i v a t i v e  (2 ) .  

I n  connection w i t h  our study on su l fu r -conta in ing analgesic compounds, thieno[3,4-blmorphinans, 1 

3 8-mercapt0-3-benzazocines,~ and [l]benzothiopyrano[3,4-blpyrroles have been synthesized i n  our 

laboratory.  

I t  i s  already known t h a t  3-benzarocines (2 )  had no t  c l i n i c a l l y  shown analgesic a c t i v i t y . 4  2,6- 

Epithio-3-benzazocines (2 )  were designed on the assumption t h a t  the epithiobenzazocines (2 )  would 

be metabol ized w i t h  a r a d i c a l  c leavage o f  t h e  C-S bond t o  g l v e  non-analgesic 3-benzarocine 

d e r i ~ a t i v e s . ~  Therefore, the epithiobenzazocines (2 )  would be a candidate f o r  the non-narcotic 

analgesics. I n  t h i s  communication, the  synthesis of 3-ethoxycarbonyl-l,l,6-trimethyl-2,6-epithio- 

3-benzazocine i s  descr ibed i n  order  t o  l ea rn  the chemical p roper t ies  o f  the 2,6-epithio-3-benz- 

azocine skeleton i n  which the carbon atom of 11-pos i t ion  of benzomorphans (1) i s  d isplaced by a 

su l f u r  atom. 
q 0 



l-(2-Ethoxycarbonylaminoethyl)-1,4,4-trimethylisothiochroman 2-oxide (9 ) .  a key intermediate f o r  

the  synthesis of 2.6-epithio-3-benzazocine skeleton,  was synthesized from 4.4-dimethyl isothio-  

chroman (4) i n  several  steps as shown i n  Chart 1 

a. S02C12 b. Hg(CN)2 c. NaH-Me1 d. KOH e. LiA1H4 f. CC14-PPh3 4. KCN 

h. C1CO2Et, NaHC03 i. rn-CPBA 

C h a r t  1 

6 4.4-Dimethylisothiochroman (4) was ch lo r i na ted  w i t h  s u l f u r y l  ch lo r i de  and t r ea ted  w i t h  mercur ic 

cyanide t o  g ive  I-cyano-4.4-dimethylisothiochroman ( 5 ) .  The cyanide ( 5 )  was methylated w i t h  

sodium hydr ide and methyl iod ide ,  and then the  cyano group was hydrolyzed w i t h  KOH t o  lead t o  

isothiochroman-I-carboxylic ac id  (6 ) .  The a c i d  ( 5 )  was submit ted t o  reduct ion  w i t h  LiAIH4 and 

the r e s u l t i n g  a lcoho l  was ch lo r i na ted  w i t h  CC14-PPh3. Treatment of the  c h l o r i d e  w i t h  KCN gave 

the cyanide (1). Reduction o f  the  cyanide (1) w i t h  LiA1H4 and then t reatment w i t h  e t h y l  ch lo ro-  

carbonate gave 1-(2-ethoxycarbonylaminoethy1)isothiochroman (8). 

I n  o rder  t o  c y c l i z e  the  compound (8) under the  Pummerer r eac t i on  condit ions,' t he  compound (8) 

was ox id ized w i t h  m-CPBA t o  g i ve  the  su l f ox i de  ( z ) ,  which was a d ias tereo isomer ic  m ix tu re  i n  the  

r a t i o  o f  1:l. 

Chart  2 
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The s u l f o x ~ d e  (9) was re f l uxed  i n  a c e t i c  anhydr ide f o r  24 h r  t o  g i ve  the  des i r ed  s u l f i d e  (10) 
8  

(18%). the  3-acetoxy p roduc t  (11) (34.1%). and 3-acetoxy-N-acetyl compound (12) (45.0%). When 

the  r eac t i on  was f o l l owed  by TLC, i t  was observed t h a t  t h e  compound ( g )  appeared f i r s t  and then 

was converted i n t o  10 and 12. On r e f l u x i n g  2 i n  a c e t i c  anhydr ide f o r  1 h r  11 was ob ta ined i n  

86.6% y i e l d .  Therefore, the  c y c l i z a t i o n  cond i t i ons  o f  g t o  10 were i nves t i ga ted  and we found 

the  op t ima l  cond i t i ons  t h a t  the  s u l f i d e  (x) was heated i n  Dowtherm A a t  200 "C f o r  2.5 h r  t o  

g i ve  10 i n  7 1 . 3 % y i e l d .  As a  r e s u l t ,  2,6-epithio-3-benzazocine (0) has been even tua l l y  syn- 

thes ized  from 9 v i a  Q i n  61.7% y i e l d .  

Since the  s u l f i d e  (Q) was a  d iastereomeric m i x tu re  i n  the  r a t i o  o f  1:l and the  y i e l d  was over 

50%, the  c y c l i z a t i o n  r eac t i on  i n  Dowtherm A i s  considered t o  proceed d e f i n i t e l y  v i a  the  SN2 

mechanist ic  oath i n  v iew of the  recent  work o f  Uchida and Oae. 9  

1 The s t r u c t u r e  o f  was determined by the  H-nmr spec t ra l  data showing two s i n g l e t s  a t  5.08 and 

5.27 ppm, which were a t t r i b u t a b l e  t o  2-H. Th is  observa t ion  cou ld  be exp la ined i n  terms of 

tautomerism of  the  urethane moiety.  

Pharmacological eva lua t ions  of 2.6-epithio-3-benzazocine d e r i v a t i v e s  are now i n  progress. 

REFERENCES AND NOTES 

1. M. Ban, Y. Baba, K. Kimura, Y .  Kondo, K. Suzuki, and M. Hor i ,  Chem. Pharm. Bu l l . ,  1976, 

2, 1679. - 

2. M. Hor i ,  M. Ban, E. Imai, N. Iwata, Y.  Baba, H. Fujimura, M. Noraki ,  and M. Niwa, 

Heterocycles,  1983, 2_0, - 2359; M. H o r i ,  M. Ban, E. Imai ,  Y .  Suzuki, Y. Baba, T. Mor i ta ,  

H. Fujimura, M. Nozaki, and M. Niwa, J .  Med. Chem., 1985. g, - 1656. 

3. M. Hor i ,  T. Kataoka, H. Shimizu, E. Imai, N. Iwata, N. Kawamura, and M. Kurono, Heterocycles,  

1985, c,  1381. - 

4. Y. Sawa, T. Kato, A. Morimoto, T. Masuda, M. Hor i ,  and H. Fujimura, Yakuqaku Zasshi, 1975, 

95, 261. - 
5. S. Oae, K. Asada, and T. Yoshimura, Tetrahedron Le t t . ,  1983, g, 1265; S. Oae, A. Mikami, T. 

Matsuura, K. Ogawa-Asada, Y.  Watanabe, K. Fu j imor i ,  and T. lyanagi ,  Biochem. Res. Comun., 

1985, 131, 567; T. Numata, Y. Watanabe, and S. Oae, Tetrahedron Le t t . ,  1979, 1411; Y .  



Watanabe, T. Numata, T. I yanaq i ,  and S. Oae, B u l l .  Chem. Soc. Jpn., 1981, 54, 1163; Y. - 

Watanabe, 8. Oae, and T. I yanaq i ,  =, 1982, 55, 188. 

6. A. M. El-Khawasa, M. F. E l -Zohry,  M. T. I s m a i l ,  A. A. Abdel-Wahab, and A. A. Khalaf ,  

Phosphorus and S u l f u r ,  1987, 2, 265. 

7. S. Oae and T. Numata, Tetrahedron.  1974, 30, 2641; 1. Nagakura, H. Oka, and Y. N i t t a ,  - 

Heterocyc les ,  1975, 1, 453; see t h e  whole v iews on t h e  Pummerer r e a c t i o n  i n  5. Oae and T. 

Numata, "The Pummerer Reac t ions  and R e l a t e d  React ions"  Chapter  2 of " I s o t o p e s  i n  Organ ic  

Chemist ry"  Vol .  5 ed. by E. Buncel and C. C. Lee, E l s e v i e r  L td .  (1980) and 5. Oae, T. Numata, 

and T. Yoshimura, "He te rosu l fon ium S a l t s "  Chapter  15 o f  "The Chemist ry  o f  t h e  Sul fon ium Group" 

ed. by J. M. S t i r l i n g  and S. P a t a i ,  John W i l e y  & Sons L t d .  (1981). 

8. 10: 1r (KBr) cm-l:  1700 (C.0). ' ~ - ~ m r  (CDC1 ) 6: 1.27 and 1.32 (3H, t, 5-7.0 Hz, CH CH ), 
3 2 3  

1.44 and 1.50 (3H, s, I -H) ,  1.70 (3H, s, 6-CH3), 3.20 (3H, m, 4-H and 5-H), 3.90 - 4.50 

( l H ,  m, 4 4 ) .  4.21 and 4.24 (ZH, q, 5.7.0 Hz, CH2CH3), 5.08 and 5.27 ( IH ,  s ,  2-H), 7.20 - 
- 

7.50 (4H, m, ArH). MS mle:  305 ( M + I ,  158 (base). 

9. Y .  Uchida and 5. Oae, Garr. Chim. I t a l . ,  1987, - 117, 649. - 

Received, 2 5 t h  May, 1 9 8 8  


