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A b s t r a c t - T h e  f i r s t  r e p r e s e n t a t i v e s  o f  a new r i n g  system, the  

1-thia-2a.5a-diazaacenaphthenes a r e  prepared by  the  r e a c t i o n  

of 9-bromo-6,7.B,9-tetrahydro-4~-pyrido[1.2-glpyrimidin-4-ones 

w i t h  a l k a l i  th iocyanatea.  

D u r i n g  ou r  s t u d i e s  on s y n t h e s i s  o f  new a n n e l l a t e d  d e r i v a t i v e s  o f  b i o l o g i c a l l y  

a c t i v e 2  pyridoll.2-glpyrimidin-4-one. r e c e n t l y  the  f i r s t  d e r i v a t i v e s  o f  2,3a,6a- 

t r iazaphenalenes were prepared3. As a c o n t i n u a t i o n  of t h i s  work we wish t o  de- 

s c r i b e  h e r e i n  the  f i r s t  s y n t h e s i s  o f  1-thia-20.50-diazaacenaphthenes. 

For  t h i s  purpose the r e a c t i v i t y  o f  9-bromo-6,7,8.9-tetrahydro-~-pyrido~1,2-~]- 

pyr imidin-4-ones4 was u t i l i z e d .  Wi th  n i t r o g e n  bases a v e r y  smooth SN r e a c t i o n  5 

and sometimes subsequent o x i d ~ t i o n ~ ~ - ~  have been observed. Making use o f  extreme 

r e a c t i v i t y  of the 9-bromo d e r i v a t i v e s  f u r t h e r  s u b s t i t u t i o n s  w i t h  o t h e r  nucleo- 

- 
p h i l e s .  e.g. CN-, N ~ - ,  NO2 , I-. SH-. R~NCSS-, and t h i o u r e a s  have a l s o  been ac- 

6 compliehed . 
Br 

KSCN 

EtOH 

Me 0 Me 0 Me 0 
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01 R r C O O E t ;  b l  R:CN ; C I  R = C O N H 2  ; d l  R =  COOH 
Compounds 1 (ca.  1:4 c i s - t r a n s  r e a d i l y  reac ted  w i t h  equimolar potae- 

slum th iocyana te  i n  acetone a t  room temperature a f f o r d i n g  2 which w i t h o u t  i s o l a -  

t ion'  immedia te ly  c y c l i z e d  by  aqu imolar  amount o f  aqueous h y d r o c h l o r i c  a c i d  and 



the y e l l o w  hydrogen c h l o r i d e  s a l t s  (3)' were p r e c i p i t a t e d  from the  s o l v e n t .  The 

f r e e  bases o f  r e d  c o l o u r  ( 4 )  cou ld  be l i b e r a t e d  from the  s a l t s  (3) by t r i e t h y l -  

m i n e 9 .  The s t r u c t u r e  o f  t h e  new t r i c y c l i c  r i n g  system i s  unembigously proved by  

c o r r e c t  e lemen ta l  a n a l y s i s ,  I R  and NMR spec t ra  o f  compounds 3 end 4. Al though 

the f a c t  o f  t he  r i n g  c l o s u r e  i s  n i c e l y  i n d i c a t e d  b y  the IR spectrum n o t  c o n t a i n -  

i n g  JSCN band. 'H and r a t h e r  13c NMR spec t ra  g i v e  s t r o n g  evidences f o r  t h e  cyc- 

l i z s t i o n .  

1 I n  H NMR s p e c t r a  o f  compounds 3 remarkable d o w n f i e l d  s h i f t s  ( A 6 - 1  ppm) o f  the  

H-3 s i g n a l  occur  comparing w i t h  t h a t  o f  t he  s t a r t i n g  m a t e r i a l  (1)". I t  i s  due 

t o  the  d e e h i e l d i n g  e f f e c t  the  ne ighbour ing iminium group. 13c NMR show t h r e e  

s i g n a l s  c h s r e c t e r i s t i c  of the new t h i a z o l i n e  r i n g :  C-2 a t  164 ppm. C-8b e t  127 

ppm and C-8a a t  about 90 ppm. Oeprotonat ion o f  s a l t s  3 t o  compounds 4 caused e  

pronounced u p f i e l d  s h i f t  on C-2. C-4, C-8a. and C-8b. 

'H NMR Chemical  s h i f t s  JEOL FX-100 so lven t  OMSO-d6 &(TMs)= 0 ppm 

Comp. 6-Me H-6 CH2-7.8 H-3 CH3 CH20 NH(HC1) 

3a 1.14d 4.74m 1.7-2.2m 2.4-2.8m 9 . 3 1 ~  1.32t 4.27q 10.30 13.30 

4aR 1.25d 4.85m 1.9561 2.35m 8.55s 1.35t 4.25q 

Zb 1.15d 4.72m 1.6-2.2m 2.4-2.9m 9.42s 5.85 

4b 1.12d 4.61m 1.6-2.lm 2.2-2.5m 8.57s 9.70 

3c 1.10d 4.82m 1.7-2.3m 2.6-2.8m 9.10s 7.87 8.42 

$ 1.14d 4.70~1 1.7-2.2m 2.3-2.8m 8.59s 9.52 

13c NMR Chemical s h i f t s  JEOL FX-100 so lven t  OMSO-d6 

Comp. C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-8s C-8b Me R 

3a 164.8 136.9 111.5 152.3 45.4 25.5 16.3 88.9 127.0 16.1 14.1 61.4 161.6 

$ar 156.4 138.1 104.3 154.9 44.826.2 16.981.8 124.9 16.414.360.9  162.6 

- 

r i n  CDC13; + t e n t a t i v e  assignment 

We heve i n v e s t i g a t e d  some n u c l e o p h i l i c  r e a c t i o n s  o f  the  new t r i c y c l i c  s a l t s  ( 3 )  
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b u t  i n  most cases o n l y  a n i o n  exchange (SCN-. N ~ - ,  I-) o r  t he  l i b e r a t i o n  o f  the 

f r e e  bases (4) (CN-, OCN-) have been observed. W i t h  H S O ~ -  an ion,  however. Micha- 

e l  a d d i t i o n  on t h e  C-3 and C-4 doub le  bond t o o k  p l a c e  r e s u l t i n g  i n  a f a i r l y  

11 s t a b l e  be ta ines  ( 2 + 5 ' )  . 

3 - 5 - 5' - 
The adducts a r e  i n  a l l  cases 1:l m i x t u r e s  o f  t h e  ( 5 ' )  and t r a n s  ( 5 )  isomers. 

AS b o t h  isomers have t h e  so3- group i n  pseudoax ia l  p o s i t i o n  owing t o  the  p e r i  

e f f e c t  o f  t h e  ne ighbour ing  imin ium group, t h e  p o s i t i o n  o f  t h e  R group i s  d i f f e r -  

en t .  T h i s  i s  suppor ted b y  t h e  m u l t i p l i c i t y  and c o u p l i n g  cons tan t  o f  t h e  H-3 and 

3 
H-4 p ro tons  ( z3,4z l.OHz). The i somer i c  r a t i o  can be determined by the  i n ten -  

s i t y  o f  t h e  H-3 s i g n a l s .  

Recen t l y  we have descr ibed12 a s i m i l a r  s e n s i t i v i t y  towards n u c l e o p h i l e s  i n  the 

case o f  t h e  2.3a.6a-triazaphsnalenium s a l t s  where t h e  s i t e  o f  t he  n u c l e o p h i l i c  

a t t a c k  was t h e  same carbon atom of t he  p y r i m i d i n e  mo ie ty  as w i t h  compounds 2. 
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