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Abst rac t  - The new t r i c y c l i c  system thieno[3'Za, : 3,4] p y r i d o (  1.2-a) 

pyrazin-4-one, a th iophen ic  i s o s t e r e  of t h e  heterocyc l ic  system pyrazino- 

(1 .2-a) isoqu ino l in -4-one i s  synthesised by c y c l i s a t i o n  i n  a c i d i c  medium from 

4-acyl-6-hydroxy-l-!~-(2-thienyl)ethy!i piperazin-2-one. Those hydroxyimides 

r e s u l t  from se lec t i ve  reduct ion  of corresponding piperazine-2,6-diones. 

I n  a recent  paper1, we descr ibed an o r i g i n a l  synthesis of praziquantel .  a very  potent  sch is tosomic i -  

de, t h e  s t r u c t u r e  o f  which po in t s  t o  the pyrazino ( 1 , 2 - a )  isoquinol in-4-one system (1). We present  
2 i n  t h i s  paper, t h e  synthesis of a th iaphenic i s o s t e r e  o f  praziquantel  and some analogs, the  s t r u c t u -  

r e  o f  which belongs t o  the  new he te rocyc l i c  system thieno[3'2',: 3,4] py r i do (  1 ,? -a )  pyrazin-4-one 

1 - 2 - 
Intermediate 4-acylpiperazine-2.6-diones &-fi were prepared according t o  t h e  s l i g h t l y  modi f ied  1 

3 E lv idge method (scheme I ) .  

Scheme 1 

(a)  ? r - C N  ( b )  o dNoH 
HN(CH2CN)2 - R-C-N - R-C-N NH 

-CN 
'%OH 

(a )  : RCOCl (1.1 eq.1, K2C03 (1.5 eq.1. water-methylene ch lor ide ,  r.t., 2 h. 
( b )  : NH20H.HC1 ( 4  eq.), K2C03 (1  eq.), water-methanol, re f lux ,  2 h. 

( c )  : NaN02 (3  eq.), water -acet ic  acid,  PC, 24 h. 



Scheme 2 - 

(a) NaH ( 1  .O5 eq.), dimethoxyethane, r.t., 2 h. 

(b) CH30Na (1.05 eq.), dimethylfonnamide, r.t., 2 h. 

(c) ~ C H ~ C H ~ O S ~ ~ C ~ H ~ ,  dimethylfonnamide, re f lux ,  2 h. 

( d l  CuC12.2H20 (1.05 eq.), ethanol, ODC, 1 h ; NaBH4 (5-fold molar excess), O°C, 0.5 h. 

( e l  12N HC1, O'C, overnight. 

During our f i r s t  experiments of se lect ive reduct ion of the imide g, we obtained the reduct ion pro- 

duct 12 from the aldehyde fi which resu l t s  from the cleavage o f  the hydroxyimide % (scheme 3) .  

Scheme 3 - 

We have reduced t h i s  secondary react ion by maintaining r igourous ly  the temperature o f  the react ion 

. medium between 0' and -5OC ( i t  i s  advisable t o  add the reducing agent slowly) and by destroying 

iamd ia te l y  theexcess o f  reducing agent by acetone as soon as the s t a r t i n g  imide has completely 

disappeared from the react ion medium. 

The spectral  charac te r i s t i cs  of alcohol 12 are presented i n  the tab le  11. 
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Compounds 5-s, 5-z, 5-& were described p r e v i ~ u s l y " ~ .  Compounds 9, g,  g are described i n  

the tab le  1 .  

Table 1 

4d ; o i l  : 86 : 1670, 2240 (weak) : CDC13 : 1.30 (m, 14H. %%C&)2) - 
2.67 (m, 1H, g(CH2CH2CH3)2) 

4.40 (s, 4H, NSCN)  

1630, 1670, 3140, : DMSO-d6 : 

3260, 3420 1.14 (m, 14H, $ m ) 2 )  

2.73 (m, lH, g(CH2CH2CH3)2 

4.43 (s, 4H, N%CN) 

1640, 1700, 1740, : COC13 : 1.20 (m, 14H, ssfi3)2) 
3100, 3220 2.67 (m, IH, - CH(CH2CH2CH3)2) 

4.40 (s, 4H,N%CN) 

N-a lky la t ion of 4-acylpiperazine-2.6-diones by 0 - ( 2 - t h i e n y l )  e thy l7  benzenesulfonate4 , i n  

s t rong ly  basic medium gives 4 -acy l -1 -0 - (2 - th ieny l )  ethyl7 piperazine-2,6-diones 5-g (scheme 2). 

Se lect ive reduct ion o f  the imide funct ion i n  hydroxyimide, by 5 - fo ld  molar excess sodium borohydride 

i n  presence of m e t a l l i c  c a t a l y s t  (CuC12. 2H20), involves complexation of im id i c  n i t rogen and/or oxy- 

gen from one of carbonyl groups w i t h  m e t a l l i c  ions which renders carbonyl groups more e l e c t r o p h i l i c  

for  the a t tack  by hydride ions6. Thus 4-acyl-1-!2-(2-thieny1)ethylj piperazine-2.6-diones g-g 
give 4-acyl-6-hydroxy-l-$?-(Z-thienyl) ethy l7  piperazin-?-ones g-y. Cyc l i sa t i on  i n  ac id i c  medium 

of these hydroxyimides gives t r i c y c l i c  compounds &-(0d (scheme 2). 



Table I1 

[ - :  
( 

: H'NMR (60 MHz) ; thiophen 
: mp *C j Yield i IR (KB'r] j protons system (3) ; 6ppm ; 
i solvent : $ : vmax (cm ) : d : doublet ; m : multiplet 

' 1, 178 : 87 : 1640, 1660 j 7.10 (m) i 7.37 (dl 

I - : (CH3CN) : 
( lob : 120 : 81 1630, 1650 i 6.73 (m) 7.10 (d) 
( - j (ACOEt) : 
( 
( 1Oc j 160 : 85 : 1640, 1650 : 6.80 (d) 7.13 (dl I - : (ACOEt) : 
( 10d i 82 : 76 1640, 1650 i 6.90 (d) 7.20 (dl - : (ACOEt) : 
( 10e j 184 : 91 : 1640, 1655 i 6.77 (d) 7.07 (d) I - :  : (CH3CN) : 
( lOf : 160 : 80 : 1630,1650 i 6.R3 (d) 7.17 (d) I - : (CH3CN) : 
( log : 114 : 91 : 1620,1640 i 6.80 (d) 7.13 (d) 
( - i (ACOE~) : 
( 

i 136 : 94 : 1605,1640 j 6.80 (d) 7.13 (d) 

( : (CH3CN) : 
i 128 75 1625, 1650 i 6.73 (in) 7.13 (dl 

( : (CH3CN) , j 

( 13* i 236 i 61(l)i 1645 i 6.60 (d) 7.01 (d) I - ; (E~OH) 1 74 (2); 

( 14 ! 184 : 91 : 1610, 1655, 1665 : 7.00 (m) 7.26 (d) 

( 15a** : 148 : 91 : 1660 : 6.86 (d) 7.27 (d) 

( 15b* ' : 78 : 1660 i 6.90 (d) 7.33 (dl 

Hydrochloride ** Maleate (I) hydrolysis (2) hydrolysis (3) J = 5.5 Hz for 
doublets 

Satisfactory elementary analyses for the synthesised compounds are obtained. 
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Another access way t o  the  f inal  t r i c y c l i c  canpounds consists i n  acy la t ing  the  amine E b y  an acy l  ch lor ide  o r  

a ca rboxy l i c  a c i d  anhydride (scheme 4). This amine 13 i s  obtained by deacy la t ion  i n  s t rong l y  a c i d i c  

medium of compounds (N HCl) o r  (70 % aqueous H3P04). Acy la t ion  o f  13 w i t h  d i f f e r e n t  acy l  

ch lo r i des  gives de r i va t i ves  E-E. Acy la t i on  w i t h  succinic anhydride gives the a c i d  14. Besides, 

N -a l ky la t i on  of t r i c y c l i c  amine 13 by methyl i o d i d e  o r  benzyl i od ide  gives the compounds o r  2. 
These d i f f e r e n t  t ransformat ions a re  summarized i n  the  scheme 4. 

Scheme 4 

R1 
I 

(a)  N HC1, re f l ux ,  3 h o r  70 % aq. H3P04, r e f l u x ,  3h. 

(b )  Succ in ic  anhydride (1.01 eq.), dimethoxyethane, re f lux ,  5 h. 

( c )  R2COC1 (1.1 eq.), NEt3 (1.1 eq.), dimethoxyethane, r.t, overn ight .  
( d )  RII (1.05 eq.), K2C03 (1.05 eq.), dimethylformamide, 80°C, 3 h. 



Table I l l  
13c NMR Data :13C Chemical s h i f t s  and assignments 

Others 

1 123.75 1 124.60 1 135.34 1 131.88 1 24.59 1 44.07 1 54.39 1 39.22 I 49.78 1 164.29 1 169.09 ; 21.13 

i 123.67 i 124.60 j 135.59 i 131.70 i 24.65 i 46.56 j 54.51 i 39.28 i 50.02 i 164.53 i 170.36 ; 134.49 ; 
. 127.52 ; 128.85 ; 
: 130.79 

( 
( 
( 
( 
( 
(- 
Chemical s h i f t s  i n  ppm downf ie ld  from TMS - 
* The values signed are  interchangeable 

blvent : deuterochloroform 
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The physico-chemical c h a r a c t e r i s t i c s  o f  new compounds are sumnarized i n  the  tab les  I 1  and 111. 
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