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The reac t ion  of 1 ,3 -se lenazo l id ine-2 ,4 -d ione  with P2S5 in absolute  dioxane has given 4- th i -  
oxose lenazol id in-2-one ,  which is r ead i ly  r ecyc l i zed  under the action of hydrazine  and 
a ry lhydraz ines  into the cor responding  t r iazol inones .  With a roma t i c  amines  and with 
methylhydrazine ,  only condensat ion at the thione group takes  place.  

We have shown prev ious ly  that  azolidinones containing an oxygen or sulfur  a tom in the he te rocyc le  
r e c y c l e  under the act ion of hydrazine or  its subst i tuted der iva t ives  into t r iazol inones  [2] o r  t r iazol ine th i -  
ones [3]. In the case  of 4- th ioxothiazol id in-2-one ,  recyc l iza t ion  takes place through a s tage  of the f o r m a -  
tion of in te rmedia te  4 -hydraz ino th iazo l id in -2-ones ,  which i s o m e r i z e  into t r iazo l inones  both under  the in- 
f luence of heat  and in the p r e s ence  of nucleophilic reagen ts  [4]. Continuing an invest igat ion in this d i r ec -  
tion, we have p e r f o r m e d  exper imen t s  on the hydrazinat ion of 4- th ioxose lenazol id in-2-one .  

The initial 4 - th ioxose lenazol id in-2-one  (II) was obtained by the sulfurat ion reac t ion  of 1 ,3 - se lenazo l i -  
d ine-2 ,4-dione  (I) with phosphorus pentasulf ide in absolute  dioxane by analogy with the work  of Grishchuk 
et al.  [5]. The sulfurat ion reac t ion  takes  place e x t r e m e l y  smoothly,  although the end-product  is highly 
contaminated with meta l l i c  se lenium,  f rom which it can be f reed  by c rys ta l l i za t ion  f rom benzene.  The r e -  
act ion of 4 - th ioxose lenazol id in-2-one  (II) with hydrazin% which is accompanied  by the evolution of hydrogen 
sulfide,  takes  place  fa i r ly  v igorous ly  even when the reac t ion  mix tu re  is cooled to 0~ The product  ob- 
tained as a r e su l t  of the reac t ion  does not exhibit p rope r t i e s  cha r ac t e r i s t i c  for  compounds containing a 
f r ee  hydrazine  group.  It does not give the r eac t ions  for  the hydrazine  group with Fehl ing ' s  reagent ,  does 
not r e a c t  with benzatdehyde,  and is not hydrolyzed on being boiled with concentra ted  hydrochlor ic  acid. On 
the bas i s  of its analyt ical  c h a r a c t e r i s t i c s  and phys icochemica l  p rope r t i e s  the s t ruc tu re  of the t r iazol inone  
(1TI) containing a hydroseleno group in the s ide chain is proposed for  the compound obtained. On s to rage  in 
the a i r ,  and even m o r e  rap id ly  on heating in DMFA, the product  undergoes oxidation with the fo rmat ion  of 
the diselenide (IV). Compounds (V and VI) with s i m i l a r  p rope r t i e s  a r e  obtained by the reac t ion  of (II) 
with a ry lhydraz ines .  Thus,  in the case  of 4 - th ioxose lenazol id in-2-one  its reac t ion  with hydrazines  is c o m -  
pleted by the reeyc l iza t ion  of the se lenazol id ine  ring into a t r iazo l ine  r ing with the avoidance of the s tage 
of the fo rmat ion  of a hydrazone (as was the case  with the thiazolidines [4]). The reac t ion  probably  takes  
place through a s tage  of the quas i - l , 2 -add i t ion  of the hydrazine  molecule  to the he te rocyc le  [6, 7], and the 
spl i t t ing out of hydrogen sulfide takes  place a f t e r  the c leavage of the se lenazol id ine  ring. 

In the reac t ion  of methylhydraz ine  with 4- th ioxose lenazol id in-2-one  the recyc l iza t ion  on reac t ion  
d i scussed  does not take place,  and only 4 - ( a - m e t h y l h y d r a z i n e ) s e l e n a z o l i n - 2 - o n e  (VII) is fo rmed .  In al l  
probabi l i ty ,  the spli t t ing out of hydrogen sulfide takes  place somewhat  f a s t e r  here  and the re  is not suff i -  
cient t ime for  a t tack  in posit ion 2 of the he te rocyc le  leading to the product ion of the t r i azo l ine  sy s t em.  

* F o r  communica t ion  XI, see  [1]. 
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TABLE 1. 4-Aryl iminoselenazol id in-2-ones  

Com-[ Ar Mp,*C(ffom 
pound butano9 

i 

X 
XI 

XII 
XIII 
XIV 

p-CH3C,H+ 
p-C1C6H4 
p-BrCsH+ 
o-CHsOC~H4 
a-Naphthyl 

298--299 
251--252 
242--243 
222--223 
302--303 

Empirical 
formula 

CmHtoN~OSe 
CgHTN2OSeCI 
CgHTN2OBrSe 
CloHIoN202Se 
Ct3HioN2OSe 

found 

11,3 
10,1 
8,7 
9,8 
9,6 

N,% 
calcu- 
lated 

11,1 
10,0 
8.8 

10,0 
9,7 

63 
53 
49 
58 
83 
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I I I  R - II, lY R = ll~ V R = Cull 5. Vl R = p -NO2C6H 4 

Ill an attempt to reeyelize the azolinone (VII) in the presence of nucleophiles by analogy with previous 
work [4], only the oxidative cleavage of the selenazoline ring with the liberation of metallic selenium was 
observed. This even takes place when the reaction is performed in an inert-gas atmosphere. 
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The condensation of 4- thioxoselenazol idin-2-one at the thione group with a romat ic  amines takes 
place s imi lar ly .  The Schiff 's bases (IX-XIV) (see Table 1) are  obtained in good yield. In o rder  to prove the 
s t ruc ture  of these compounds, they were  subjected to acid hydrolysis  by being boiled in concentrated hydro-  
chloric  acid. The hydrolysis  product proved to be 1 ,3-selenazol idine-2,4-dione (I). Compound (I) was 
also obtained by the acid hydrolysis  of the azolinone (VII): 

A r N I I  2 ArN~r~NH HCI I HCl 
I I  _ i i2~'~--  kSe..~. ,  0 H 2 0 -  ~ V I I  

In the IR spec t ra  of the t r iazol inones (EI-VD and the azolinone (VII) taken in KBr tablets the difference 
in their  s t ruc tures  appears  c lear ly .  The t r iazol inones (III-VI) give a broad band in the 3400-3450-cm -1 r e -  
gion which is charac te r i s t i c  for the stretching vibrations of NH in a t r iazol ine ring. In the case  of the 
azolinone (VII), V~H appears  in the fo rm of two bands at 3230 and 3315 em -1. The band of the stretching 
vibrations of the ~'arbonyl group (VC= 0 1670 cm -1) is shifted by 40-50 cm -1 in the shor t -wave direct ion in 
(VII) as compared with the t r iazol inones (III-VI). 

EXPERIMENTAL 

4-Thioxoselenazol idin-2-one (II). A solution of 1.64 g (10 mmoles) of 1 ,3-selenazol idine-2,4-dione 
in 20 ml of sodium-dehydra ted  f reshly  distilled dioxane was t reated with 2.5 g (11 mmoles) of P2S5, and the 
mixture  was boiled with s t i r r ing  for  2 h. Then the solid mat te r  was f i l tered off, the dioxane was distilled 
off f rom the f i l t rate  in vacuum, and the res idue was t reated with water .  The precipitate that deposited was 
f i l tered off. Yield 1.6 g (89%), mp 164~ (decomp., f rom benzene). Brown crys ta l s  soluble in acetone and 
chloroform,  less soluble in ethanol, dichloroethane, and benzene, and insoluble in water .  Found, %: S 17.9; 
Se 44.0. C3HsNOSSe. Calculated, %: S 17.8; Se 43.8. 

5- (a-  Hydrose lenomethyl ) - l ,2 ,4 - t r iazo l in -3-one  (HI). With cooling to 0~ an equimolar amount of 
hydrazine hydrate was added to a suspension of 4- thioxoselenazol idin-2-one in ethanol. When the t empera -  
ture  was ra i sed  to that of the room,  hydrogen sulfide was evolved and a precipitate was formed which was 
f i l tered off and was washed with methanol and ether.  Yield 55-60%; the substance showed no mp but 
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darkened at 250~ It did not give a pos i t ive  reac t ion  with Fehl ing ' s  reagent  for  a hydraz ine  group, did not 
r e a c t  with benzaldehyde,  and underwent no change on being boiled in concent ra ted  hydrochlor ic  acid.  
Br ight -ye l low c ry s t a l s  insoluble in a lcohols ,  dioxane, and e ther ,  soluble in wa te r  on heating. Found, %: 
C 20.5; H 3.0; N 23.5; Se 44.7. C3HsN3OSe. Calculated,  %: C 20.2; H 2.8; N 23.6; Se 44.4. 

D i (5 -oxo- l , 2 ,4 - t r i azo l in -3 -y lme thy l )  diselenide (IV) was fo rmed  when the t r iazol inone (III) was  
s to red  in the a i r  o r  when it was heated in DMFA at 100-110~ for  3 h. The yield was quanti tat ive of a sub-  
s tance  which did not mel t  below 330~ and then darkened.  Yellow c ry s t a l s  insoluble in a lcohols ,  wa te r ,  and 
dioxane and soluble on heating in DMFA, undergoing no change on being boiled in concent ra ted  hydrochlor ic  
acid.  Found, %: C 20.5; H 2.5; N 23.6; Se 45.0. C6HsN6(~Se 2. Calculated,%: C 20.3; H 2.3; N 23.7; Se 44.6. 

D i ( 5 - o x o - l - p h e n y l - l , 2 , 4 - t r i a z o l i n - 3 - y l m e t h y l )  Diselenide (V). An equimolecular  amount  of phenylhy- 
draz ine  was added to a suspens ion of the selenazol idinone (If) in ethanol cooled to 0~ Then the t e m p e r a -  
tu re  was r a i s ed  to that  of the room and a f t e r  30 rain the prec ip i ta te  that  had deposited was f i l te red  off. 
Yield 70-75%, mp 206~ (f rom aqueous d imethy l fo rmamide) .  Yellow c r y s t a l s  insoluble in alcohols  and 
wate r ,  soluble in d imethy l fo rmamide ,  undergoing no change on being boiled in concentra ted  hydrochlor ic  
acid and not being oxidized on being heated in DMFA. Found, %: C 42.8; H 3.3; N 16.3; Se 31.5. C18H16- 
N602Se 2. Calculated,  %: C 42.7; H 3.2; N 16.6; Se 31.2. 

D i [ 5 - o x o - l - ( p - n i t r o p h e n y l ) - l , 2 , 4 - t r i a z o l i n - 3 - y l m e t h y l ]  diselenide (VI) was obtained by boiling equi- 
m o l e c u l a r  amounts  of the selenazol idinone (II) and p-n i t rophenylhydraz ine  for  15 min.  Yield 67%, mp 
2 79-2 80~ (f rom butanol).  Light -yel low c r y s t a l s  insoluble in wate r ,  spar ing ly  soluble in butanol, and un- 
dergoing no change on being boiled in concent ra ted  hydrochlor ic  acid. Found, %: C 35.9; H 2.5; Se 26.6. 
C18H14NsO6Se 2. Calculated,  %: C 36.2; H 2.4; Se 26.5. 

4 - (~ -Methy lhydraz ino ) -A3-1 ,3 - se l enazo l in -2 -one  (VII) was obtained by mixing equimolecu la r  amounts  
of the selenazol idinone (II) and methylhydraz ine  in ethanol at  a t e m p e r a t u r e  of about 0~ with the subse -  
quent r a i s ing  of the t e m p e r a t u r e  to that  of the room.  Yield 47-50%, mp 143~ (decomp.,  f r o m  ethanol). 
Co lo r l e s s  c r y s t a l s  soluble on heating in wa te r  and ethanol.  When these  solutions were  heated for  only 
10-15 min, a black p rec ip i t a te  of meta l l i c  se len ium deposited.  The subs tance  did not give a posi t ive  r e a c -  
tion for  a hydrazine  group with Fehl ing ' s  r eagen t .  Found, %: C 25.4; H 4.0; N 22.1; Se 41.2. C4HTN3OSe. 
Calculated,  %: C 25.0; H 3.6; N 21.9; Se 41.4. 

4- (Benzy l idene-~-methy lhydraz ino) -A3-1 ,3 - th iazo l in -2 -one  (VIII) was fo rmed  by the b r i e f  heating of 
the hydrazone (VH) with an equimolecu la r  amount  of benzaldehyde in ethanol. Yield 93%, mp 195-196~ 
(from ethanol). Co lo r l e s s  c ry s t a l s  insoluble in wa t e r  and soluble on heating in ethanol and dioxane. Found, 
%. N14 .9 .  CllHllN2OSe. Calculated,  %: N15.0 .  

4- (Phenyl imino)se lenazol id in-2-one  (IX). To a suspens ion of 1.8 g (10 mmoles)  of the se lenazo l i -  
dinone (II) in 10 ml  of ethanol was added 0.93 g (10 mmoles )  of f r e sh ly  dist i l led anil ine,  and the mix tu re  
was heated in the wa te r  bath for  30 min. The prec ip i ta te  was f i l te red  off and was washed with ethanol and 
e ther .  Yield 1.4 g (54%), mp 230-231~ (from butanol). Co lor less  c ry s t a l s  soluble on heating in butanol 
and DMFA. Found, %: N 12.0. C9HsN2OSe. Calculated,  %: N 11.8. 

Compounds (X-XIV) were  obtained s i m i l a r l y .  

1 ,3-Selenazol id ine-2 ,4-d ione  (I) was obtained by boiling the azolinone (VII) o r  compound (IX) in con- 
cen t ra ted  hydrochlor ic  acid for  3 h. Yield 85-90%, mp 147~ (f rom water)  ( l i te ra ture  [8]: 147~ It gave  
no depress ion  of the melt ing point with an authentic sample .  
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