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Abstract- Reduction of tetraazapentalene derivatives with 

sodium borohydride INaBH41 afforded the ring-opening compound, 

1,3-bis(sub~tituted thiocarbamoy1)perhydropyrimidine. in goad 

yields by the reduction-elimination of the c=sIV moiety. 

We have recently reported the preparation of symmetrical tetraazapentalene de- 

rivatives 1La:cI by a convenient one-pot reaction using lithium thio- 

ureidelphenacyl chloridelalkyl isothiocyanate system,' the first example of the 

X-ray crystallographic structure2 of a new heteropentalene, 3.4-diethyl-1.6- 

propano-1H,6H-3a-thial~~~l-1,3,4,6-tetraazapentalene-2,5l3H,4Hl-dithione (&I, and 

the smooth conversion of the symmetrical tetraazapentalene derivatives to the 

unsymmetrical tetraazapentalene derivatives iIfizq) via selective elimination, 

followed by 1.3-dipolar cycloadditi~n.~ However, the reaction behavior of 1 has 

not been well investigated to date.4 In our continuing study on the reaction 

behavior of tetraazapentalene derivatives, it was found that La:q reacts with 

reducing agents to give the ring-opening compound, 1.3-bislsubstituted thio- 

carbamoyllperhydropyrimidine, by the reduction-elimination of the C=S" moiety. 

In this communication, we wish to report the regioselective reduction of 

symmetrical and unsymmetrical tetraazapentalene derivatives h.3q with NaBH4. 

3 ,4-Dirnethyl-1,6Lpropano-lB, 6H-3a-thia ls1"1 -1,3,4,6-tetraazapentalene-2,' 13Hr4HI- 

dithione (la) reacted with NaBH4 in 2-propanol to give 1.3-bislmethyl thio- 

carbamoy1)perhydropyrim~dine I&) in good yields.' The evolution of hydrogen 

sulfide in this reaction was recognized. The yields and melting points of the 

reduction products 2a-q are shown in Table 1. 



Table 1. Reduction of Tetraazapentalene Derivatives with NaBH4* 

- 

R~ Solvent Product Mpl 'C ~ ~ e l d / % * *  

2-Propanol 

Diglyme 

2-Propanol 

2-Propanol 

Diglyme 

2-Propanol 

2-Propanol 

2-Propanol 

2-Propanol 

* The reactions were carried out in 2-propanol at room temperature 
for 3 h. 

* *  Isolated yield. 
*** The reaction of la with LiA1H4 was carried out in ether at 

room temperature for 3 h. 

The typical procedure for the reduction of tetraazapentalene derivatives wlth 

NaBH4 is as follows: To a solution of & (260 mg, 1.0 mmol) in 2-propanol (30 ml) 

was added 10 times molar quantity of NaBH4, and the reaction mixture was stirred 

at room temperature for 3 h. After 2-propanol was evaporated, the residue was 

poured into water, and the mixture was extracted several times with chloroform. 

The chloroform layer was washed with water, dried over Na2S04, and condensed under 

reduced pressure. Then the products were chromatographed on a preparative TLC 

(Silica gel, dich1oromethane:ethyl acetate = 4:l as an eluent) to give 2%. 
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Compound 2 was r e c r y s t a l l i z e d  from e t h a n o l  t o  g i v e  c o l o r l e s s  s o l i d  (162 mg, 70%, 

mp 187-188 ' C I .  T h i s  compound i s  s t a b l e  under  t h e  a tmosphere .  A l l  r e d u c t i o n  

products  were c h a r a c t e r i z e d  by spec t roscop ic  d a t a 6  and e l emen ta l  ana lyses .  

The r e d u c t i o n  o f  9 w i t h  sodium b o r o d e u t e r i d e  (NaBD4) w a s  pe r fo rmed  i n  t h e  same 

manner a s  w i t h  NaBH4 t o  g i v e  t h e  d e u t e -  

S D  D S r a t e d  p r o d u c t  (35) i n  70% y i e l d .  The 

s t r u c t u r e  of was d e t e r m i n e d  by t h e  CH,-HN KNxNK I I NH-CH3 

compar i sons  of s p e c t r a l  p r o p e r t i e s  w i t h  v 
t h o s e  of g. I n  t h e  'H nmr spec t rum of 3a 

2a,  t h e  peak o f  t h e  m e t h y l e n e  p r o t o n s  a t  2 - p o s i t i o n  was o b s e r v e d  a t  5.6 ppm a s  a -- 

s i n g l e t ,  which disappeared i n  t h e  'H nmr spectrum of g. The mass spectrum of 

showed m l z  234 a s  a pa ren r  ion. These r e s u l t s  i n d i c a t e  
CHI 

t h a t  r e g i o s e l e c t i v e  a t t a c k  of hydr ide  i o n  took p l a c e  a t  s<x- 
t h e  c a r b o n  o f  6 a - p o s i t i o n  i n  la .  A c c o r d i n g l y ,  t h e  

' NPH3 
s 

e l e c t r o n i c  s t r u c t u r e  of 9 i s  reasonably  considered t o  

be  t h e  r e v e r s e  y l i d e  one as shown i n  F igure  1. 7  

F u r t h e r  s t u d i e s  a r e  i n  p r o g r e s s  on t h e  r e a c t i v i t y  of I) 
t e t r a a z a p e n t a l e n e  d e r i v a t i v e s .  F i g u r e  1 
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S-s-S 
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