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6 - M e t h o x y - 2 - p h e n y l -  and 1 , 3 - d i m e t h y l d i h y d r o q u i n a z o l i n e - 4 - t h i o n e s  and 2 , 4 - d i m e r c a p t o q u i n a z o l i n e s  s 
have  been  o b t a i n e d  f r o m  the  c o r r e s p o n d i n g  d t h y d r o q u i n a z o l i n - 4 - o n e s  [2-6].  A n a l y s i s  of  the  i n f o r m a t i o n  in the  
l i t e r a t u r e  shows  tha t  t h i o a m i d e s  p o s s e s s  a b r o a d  s p e c t r u m  of  b i o l o g i c a l  ac t ion .  Thus ,  2 , 6 - d i c h l o r o t h i o b e n z a -  
m i d e  is u sed  u n d e r  the  n a m e  of  " P r e f i x "  as  a h e r b i c i d e  [,~, 81, and the  t h i o a n i l i d e s  of  a c e t i c  and p r o p i o n i c  a c i d s  
and N - p r o p y l t h i o a c e t a n i l i d e s  a r e  de fo l i an t s  for  the  cot ton  p lan t ,  the  s o y b e a n  p lant ,  and t o m a t o e s  [9, 10]. 

I t  is  known tha t  on p a s s i n g  f r o m  a m i d e s  to t h i o a m i d e s  the  r e a c t i v i t y  of  the  compounds  in n u c l e o p h i l i c  
s u b s t i t u t i o n  r e a c t i o n  r i s e s  [5] , and t h e r e f o r e  i t  was of  i n t e r e s t  of  ob t a in  th io  ana logs  of  d e o x y v a s i c i n o n e  and 
i t s  d e r i v a t i v e s  and h o m o l o g s  and to c o m p a r e  t h e i r  c h e m i c a l  and b i o l o g i c a l  p r o p e r t i e s  with t h o s e  of  the  i n i t i a l  
d i h y d r o q u i n a z o l i n o n e s  [1]. With th i s  a i m  we have  s t ud i ed  the r e a c t i o n  of  d e o x y v a s i c i n o n e  (Ia) and i t s  s u b s t i -  
t u t ed  d e r i v a t i v e s  (Ib-d) and h o m o l o g s  (Ie-g)  with p h o s p h o r u s  p e n t a s u l f i d e .  The r e a c t i o n  took  p l a c e  s m o o t h l y  
when 1 m o l e  of  a d i h y d r o q u i n a z o l i n - 4 - o n e  (I) was  bo i l ed  with 1 m o l e  of P2S5 in x y l e n e  fo r  2 -3  h, 
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X - ~ N ~ . . ~ H  ~) n x ~ N / ' ~  

a) x = H ,  n = l ;  b~ x = 6 - N Q ,  n = l ;  c) x=7-NO2,  
n = l ; d )  x~6-NH~,  n = l ;  e l  x = H ,  n~-3; f )  x=6-(21, 

n : 3 ;  g) x----6-I, n = 3 ,  

whi l e  when compound  (Id) was h e a t e d  with p h o s p h o r u s  p e n t a s u l f i d e  at 150-160°C in the  a b s e n c e  of  x y l e n e  no 
r e a c t i o n  took  p l ace :  

mp, °C (solvent p.f 
Initial Reaction Yield, from recrystal- tool. Empirical 
compound products % lization) wt. formula 

Ia [I a (~0 1t2--14~ (hexane) 0,52 2,,92 C:uH,,,X~S I b lIb 34 165--1fi8 (ethanol) -- -- Cull ,NaO,,S 
lc Ile 6:2 17 ;--175/aqueous 0,42 -- Ct-~H,NjO..S 

methanol) 
Id Ild 46 165--!(;8 (ethanol) - -  
!e I!e 67 103 - 104 (ethanol) 23~ C~HHN;~S -- C,3H2;N S 
I f l If 14 117 - 118 (hexane) --  -- C mH.)N,-_,SC 
lg IIg 48 I11--114 (ethanol) -- --  C,aH~:~N S J 

[The Rf  v a l u e s  w e r e  d e t e r m i n e d  on the d i e t h y l  e t h e r - p e t r o l e u m  e t h e r  (1 : 1) s y s t e m  on a l u m i n a ] .  

The s t r u c t u r e s  of  the  compounds  s y n t h e s i z e d  w e r e  shown by the  r e s u l t s  of  e l e m e n t a r y  a n a l y s i s  and 
t h e i r  IR,  PMR,  and m a s s  s p e c t r a ,  and t h e i r  i n d i v i d u a l i t y  was  checked  by t h i n - l a y e r  c h r o m a t o g r a p h y  on a l u m -  
ina .  T h e i r  IR s p e c t r a  l a c k e d  the a b s o r p t i o n  bands  of  the  c a r b o n y l  g r o u p s  of  the  i n i t i a l  compounds  in the  1600-  
1700 c m  -1 r e g i o n  and showed new a b s o r p t i o n  bands  at  1400-1200 c m  - i .  In the  m a s s  s p e c t r a  of  (IIa and e), as  
for  d e o x y v a s i c i n o n e  i t s e l f  and i ts  d e r i v a t i v e s  [12], t he  s t r o n g e s t  p e a k s  a r e  t h o s e  of  the  m o l e c u l a r  ions ,  and 
the  i n t e n s i t i e s  of  the  M - 1 ion a r e  84% for  (IIa) and 60% for  (IIe).  In the  m a s s  s p e c t r u m o f  (IIa) t h e r e  is  a 
f r a g m e n t a r y  ion with  m/e  169 c o r r e s p o n d i n g  to the  s p l i t t i n g  off of  the  SH g roup  (M - 33) f r o m  the  m o l e c u l a r  
ion (M += 202 4 169), d e t e r m i n e d  by the  i s o m e r i c  c o m p o s i t i o n  of  the  i s o t o p e s  of  the ions  wi th  m/e  169 and of 
the  m o l e c u l a r  peak .  

In s t i t u I e  of  the  C h e m i s t r y  o f  P l a n t  S u b s t a n c e s ,  A c a d e m y  of  S c i e n c e s  of  the  U z b e k  SSR, T a s h k e n t .  T r a n s -  
l a t e d  f r o m  K h i m i y a  P r i r o d n y k h  Soed inen i i ,  No. 5, pp.  668-670,  S e p t e m b e r , O c t o b e r ,  1977. O r i g i n a l  a r t i c l e  
s u b m i t t e d  A p r i l  26, 1977. 
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The PMR s p e c t r u m  of (IIa) shows the signals  of the protons of t h ree  methylene groups at 2.24 ppm (2 H, 
C-10,  multiplet) ,  3.2 ppm (2 H, C-9,  t r ip le t ) ,  4.41 ppm (2 H, C-11, t r ip le t ) ,  and 8.6 ppm (1 H, C-5,  doublet). 

It mus t  be mentioned that  the reduct ion of the thio analogs of  deoxyvasieinone (IT) with zinc in hydro -  
chlor ic  acid leads,  as in the case  of deoxyvasicinone i tse l f  [12], to deoxypeganine and its homologs  (IIIa, e). 

S 

N"'~H~). !r ",I '~ (CH21 n 
~--/..,~.N -..~ / 

I I a ,  e Ill  a, e 

EXPERIMENTAL 

The TR spectra were taken on a UR-20 spectrometer, the mass spectra on an MKh-1303 instrument, and 
the PMR spectra on a JNM-100 instrument(solvent CDCI3; standard TMS). The results of elementary analysis 
corresponded to the calculated figures. Deoxyvasicinone ~d its derivatives and homologs were synthesized by 
a known rnethod [13]. 

Reaction of Deoxyvasicinone (la) with Phosphorus Pentasulfide. Synthesis of (IIa). A suspending of 1 g 
(0.005 mole) of deoxyvasicinone and 1.3 g (0.005 mole) of phosphorus pentasulfite in 5 ml of absolute m-xylene 
was boiled for 2 h. Then the reaction mixture was filtered, the residue on the filter was washed with ~ylene, 
and the filtrate was treated with 7 ml of 10% caustic soda. The crystals that deposited were filtered off, dare- 
fully washed with water, and dried. This gave 0.95 g of crude product with mp 135-140°C. Reerystallizati0n 
from hexane yielded 0.63 g (60%) of the 4-thio analog of deoxyvasieinone (IIa) with mp 142-143°C; tool. wt; 202 
(mass-spectrometrically); Rf 0.52. PMR spectrum (CDCI3) , ppm- 2.24 (m, 2 H, CH2) , 2.20 (t, 2 H, CH2) , 4.41 
(t, 2 H, CH2) , 7.54 (m, 3 H, arom. protons), 8.60 (d, 1 H, arom. proton). The hydrochloride had mp 234-235°C 
(ethanol). Yield 97%. 

Compounds (lib-g) were obtained similarly to (TIa). 

Reaction of 6-Aminodeoxyvasicinone with Phosphorus Pentasulfide in the Absence of a Solvent. A mixture 
of 0.5 g (0.0025 mole) of 6-aminodeoxyvas ic inone  and 0.6 g of phosphorus  pentasulf ide was heated in an oil bath 
at 155-160°C for 2 h. Then the mix ture  was t r ea ted  with 5 ml  of 10% caust ic  soda and the c ry s t a l s  that deposited 
were  f i l tered off, washed s e v e r a l  t imes  with water ,  and dried.  Recrys ta l l i za t ion  f rom aqueous ethanol gave 
0.26 g of the initial (Id) with mp 245-246°C. A mix ture  with an authentic sample  showed no depress ion  of the 
mel t ing  point. 

Reduction of the Thio Analog of Deoxyvasicinone (IIa). A reac t ion  mix ture  consis t ing of a solution of 
0.17 g of (IIa) in 6 ml  of 10%hydrochlor ic  acid with the addition of 0.6 g of zinc dust was s t i r r ed  for 4 h and was 
left  overnight ,  af ter  which the excess  of zinc was f i l tered off and was washed s e v e r a l  t imes  with hydrochlor ic  
acid solution and with water .  The f i l t ra te  was made alkaline with 25% ammonia  solution and ex t rac ted  with 
ch loroform,  and the organic  l ayer  was dried with an.hydrous sodium sulfate.  The res idue  f r o m  the evapora t ion  
of the solvent was r e e r y s t a l l i z e d  f rom hexane, giving 0.07 g (49%) of deoxypeganine (IIIa) with mp 85-86°C, 
which co r re sponds  to the f igure given in the l i t e ra tu re  [11, 13]. A mixed point with an authentic sample  showed 
no depress ion .  

Compound (IIIe) was reduced s imi l a r ly .  

SUMMARY 

4-Thio analogs of  deoxyvasicinone have been synthesized by the reac t ion  of deoxyvasieinone and its d e r i v -  
a t ives  and homologs with phosphorus  pentasulf ide.  The reduct ion of these  thto analogs has  given deoxypega-  
nine and its homologs .  
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