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2,5- Dimethyl- 1,3,4-oxa- and - 1,3,4-thiadiazoles are  recyc l ized  to 2 ,5 -d imethy l -4 -amino- l ,2 ,4 -  
t r iazole  on react ion with hydrazine. Recycl izat ion occurs  with greater  difficulty and only with 
oxadiazole in the case of alkylhydraztnes.  Nitration of 2 ,5 -d imethy l -4 -amino- l ,2 ,4 - t r i azo le  
gives its N-ni troamino derivative. 

2 ,5-Di(perf luoroalkyl)- l ,3 ,4-oxadiazoles  react  with hydrazine [2] and 2 - a ry l -  and 2 - a r y l - 5 - a l k y l - l , 3 , 4 -  
oxadiazoles reac t  with benzoylhydrazine (on heating) [3] to give hydrazidines,  which can be converted in acidic 
media to N-amino - sym- t r i azo l e s .  

We have shown that 2 ,5 -d imethy l - l ,3 ,4 -oxa-  and - 1,3,4-thiadiazoles I a re  recyc l ized  d i rec t ly to  N-amino-  
t r iazole  IIa under the influence of hydrazine or hydrazine hydrate; the intermediates cannot be isolated. 

lb. 

(ni). 

N--N N---N NH NHR N--N N--N / /  ~ N,H4.2 HCI BF.NO. 

CH3/XX/"CH 3 C H a ~ N / X C  FI3 CHalXN/~CH s 
I I I 

CHa~,~O N/~C Ha NFiR NHNO 2 

I a ,  b II a - c  I l l  
HN--N 

IV l a x = o ;  b X:S; II a R=d; b R=CHz; C R=C2H 5 

it should be noted that oxadiazole Ia undergoes reeycl izat ion considerably more  rapidly than thiadiazole 

The react ion of ni tronium te t raf luoroborate  with N-aminotr iazole  IIa gave its N-nitroamino derivative 

Compound IV is formed with oxadiazole Ia is heated with hydrazine hydrochloride.  Like the IR spect ra  
of I, the IR spec t rum of IV contains a band at 193 nm. The frequencies of the aminotr iazole sys tem that are  
peculiar to other t r iazoles  I (also see [4]) and the amide bands that charac te r ize  the side chain of the molecule 
are  observed in the IR spec t rum (see the experimental  section). Compound IV is hydrolyzed to fragments that 
conf i rm the s t ruc ture  assigned to it when it is refluxed in hydrochloric  acid: 

ttOH 
I V ~ I a .  [-ICI ~ + X2I-L,- CHsCOO[I ~ CH3COOI-[. 

The recycl iza t ion of oxadiazole Ia with alkylhydrazines proceeds with appreciably grea ter  difficulty to 
give N-a lky lamino-sym- t r i azo les  IIb, c, whereas  thiadiazole lb does not undergo reeyclizat ion.  2,5-Diphenyl- 
1,3,4-oxadiazole is not recycl ized  under the influence of hydrazine and alkylhydraztnes (at least when the mix- 
tttre is heated for 1 h). 

* See [1] for communication XVIII. 
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F o r  c o m p a r i s o n ,  we note that  the r eac t ion  of 1 ,3 ,4 -oxad iazo l ium sa l t s  is m o r e  complex [5], and 1,3,4- 
t h i ad iazo l ium sa l t s  a r e  r e c y c l i z e d  to d i h y d r o - s y m - t e t r a z i n e s  [6]. 

E X P E R I M E N T A L  

The molecu la r  weight was de t e rmined  by the Z i n g e r - C l a r k  method [7]. Th in - l aye r  ch romatography  
(TLC) was c a r r i e d  oat under s t anda rd  condit ions [8] on ac t iv i ty  IV (Brockmann c lass i f ica t ion)  a luminum oxide 
with elution by m e t h a n o l - c h l o r o f o r m  (1 : 4) and development  by iodine vapors .  The UV s p e c t r a  of aqueous so lu-  
t ions  (10 -4 54) of the compounds w e r e  r e c o r d e d  with a Specord spec t ropho tomete r .  The IR s p e c t r a  of KBr pe l -  
le ts  were  r e c o r d e d  with a UR-20 s p e c t r o m e t e r .  

3 , 5 - D i m e t h y l - 4 - a m i n o - l , 2 , 4 - t r i a z o l e  (IIa). A) A 0 .32-ml  (10 mmole)  s amp le  of hydraz ine  was added to 
0.98 g (10 mmole)  of 2,5-dimethyl-l,3,4-oxadiazole In, and the mix ture  was al lowed to s tand for 0.5 h. It was 
then f i l t e red  to give 1.01 g (90%) of white c r y s t a l s  with mp 196-198~ (from a lcohol -d ioxane;  mp 198 ~ [9, 10]). 

B) A mix tu re  of 1.14 g (10 mmole) of 2 , 5 - d i m e t h y l - l , 3 , 4 - t h i a d i a z o l e  Ib and 0.32 g (10 mmote) of hydra -  
zine was heated at  110 ~ for 1.5 h until  hydrogen sulf ide evolution ceased .  The so l id i f ied  m a s s  was t r e a t e d  with 
diethyl  e the r ,  the mix ture  was f i l t e r ed ,  and the so l id  m a t e r i a l  was vacuum dr ied  at 60-70 ~ to give 0.7 g of 
product .  Another  0.1 g of the s ame  compound and 0.2 g of s t a r t i ng  th iad iazo le  Ib were  i so la ted  f rom the f i l t ra te .  
The ove ra l l  y ie ld  of 4 - a m i n o t r i a z o l e  IIa, with mp 197-198 ~ [ a l coho l -d ioxane  (1:5)] ,  was 0.8 g (71%). 

No mel t ing-po in t  dep re s s ion  was obse rved  for a mix tu re  of s amples  of 4 - a m i n o t r i a z o l e  IIa obtained by 
methods A and B with a s amp le  s )~ thes i zed  by the method in [9, t0]. The product  had Rf 0.84. UV spec t rum:  
2. 192 am (~ 5 9. l0  s ) IR s p e c t r u m ,  cm -1o 7NH 3 ~ 6 0 s ,  3160 s; 7 ~ 3 0 5 0 m ,  2940 m; T 1670 m; max . . . .  . . CH~ C = N 
5NH 2 1545 m, 1260 m ~CH 3 1430 s,  1400 m, 1360 w; a m m o t r t a z o l e  s y s t e m :  1100 s ,  1050 w, 1000 s ,  and 990 m. 
The hydroch lo r ide  of Ha haiti mp 232 ~ (from alcohol;  232 ~ [9, 10]. 

3 , 5 - D i m e t h y l - 4 - m e t h y l a m i n o - l , 2 , 4 - t r i a z o l e  (lib, R =CH~). A solut ion of 1.96 g (20 mmole) of oxadiazole  
Ia and 0.92 g (20 mmole)  of methy lhydraz ine  was ref luxed for 3 h, af ter  which the unchanged components  were  
r emoved  by d i s t i l l a t ion ,  and the r e s idue  was vacuum dis t i l led .  The r e su l t i ng  v iscous  yellow liquid c r y s t a l l i z e d  
when it was cooled,  and the c r y s t a l s  were  squeezed d ry  on the f i l te r  to give 0.25 g (9%) of a product  with mp 
107-110 ~ (after subl imat ion) .  Found: N44.5%. CsH10N4. Calcula ted:  N44.4%. 

3 , 5 - D i m e t h y l - 4 - e t h y l a m i n o - l , 2 , 4 - t r i a z o l e  (IIc, R = C~H~). This compound was obtained by the method in 
the  p reced ing  expe r imen t  f rom 0.98 g (10 mmole)  of oxadiazole  Ia and 0.6 g (10 mmole) of e thy lhydraz ine  a f te r  
re f lux ing  for 5 h. The y ie ld  of product  with mp 134-135 ~ (after subl imation)  ant  Rf 0.86, was 0.15 g (11%). UV 
spectrum:-  ~tma x 192 nm (~ 5.9- 10s). IR spec t rum,  c m - l :  ~ N H 3 1 9 0 m ,  3050 s; ~CH 32700-2900br ;  ~ C = N  
1610 m; 5NH 1530 m, 1300 m; 6A1 k 1450 m, 1420 m, 1390 m, and 1370 w; N - a m i n o t r i a z o l e  s y s t e m :  1070 s,  
l l l 0 w ,  and 990w. Found: N39.8%. C6H12N ~. Calcula ted:  N 40.0%. 

T r i a z o l e s  Iib, c we re  obtained as c o l o r l e s s  c r y s t a l s  that were  soluble  in wa te r ,  a lcohols ,  and hot benzene 

but insoluble  in hexane. 

3 , 5 - D i m e t h y l - 4 - n i t r o a m i n o - l , 2 , 4 - t r i a z o l e  (III). A 3.07-g (23.1 mmole) sample  of n i t ronium t e t r a f l u o r o -  
bo ra t e  was d i sso lved  in anhydrous ace ton i t r i l e  at 0.10 ~ af ter  which 2.27 g (23.1 mmole) of anhydrous po tas -  
s ium ace ta te  was added,  and 2.07 g (18.5 mmole) of amino t r i azo le  IIa was added gradua l ly  at 0-5:.  The mix-  
tu re  was then allowed to stand at 0-5 ~ for 1.5 h, af ter  which the solvent  was r emoved  by vacuum dis t i l l a t ion  at 
r o o m  t e m p e r a t u r e .  A sma l l  amount of alcohol was added to the r e s i d u e ,  and the mix ture  was worked up to give 

3 ~ 2 g (69%) of a white c r y s t a l l i n e  subs tance  with mp 185 ~ (dec., f rom alcohol).  Found: C 30.8; H 4.3; N 44. o 

C4H7N402. Calcula ted:  C 30.6; H 4.5; N 44.6%. 

1- ( 3 , 5 - D i m e t h y l - l , 2 , 4 - t r i a z o l - 4 - y l ) - 2 - m e t h y l - l , 3 , 4 - t r i a z a h e x - 2 - e n - 5 - ~  (IV). A mix ture  of 3 g (30.6 
mmote) of oxadiazole  Ia and 0.69 g (6.7 mmole)  of hydraz ine  hydroch lo r ide  was ref luxed for 30 rain, af ter  which 
it was cooled,  and the v i t reous  mass  was d i sso lved  in alcohol.  The alcohol solution was t r e a t e d  with sodium 
b ica rbona te  and f i l t e r ed ,  the alcohol  was r emove d  f rom the f i l t r a t e  by d i s t i l l a t ion ,  and the r e s i due  was d i s -  
solved in n-butanol  and p r ec ip i t a t ed  by the addit ion of e ther  to give 0.8 g (30%) of a product  with mp 162-163 ~ 
(from n-butanol)  and Rf 0.71. UV s p e c t r u m :  k m a  x 193 nra (~ 1.15- 104). IR s p e c t r u m ,  c m - l :  ~NHass 3100 s; 
~r. H ~750-2900 s; amide  I 1710 s; ~C =N 1670 m; 1640 m; amide IT and 5NH 1560 s ,  1540 s ,  and 1530 s; 5CH 3 
1450 s ,  1430 s 1300 m, and 1370 s; amide III 1290 s,  1260 s; N - a m i no t r i a z o l e  s y s t e m :  1110 w, 1070 m, 1050 m, 

1030 m, 1010 s ,  and 990 m. Found: C 45.6; H 6.7; N 40.16; M 225. CsHI~N602. Calcula ted:  C 45.7; H 6.7; 

N 40.0%~ M 210. 

Hydro lys i s  of IV. A 0 .17-ml  (1.48 mmole)  sample  of concent ra ted  HC1 was added to 0.3 g (1.43 mmole) 
of t r i a z o l e  IV, and the mix tu re  was heated.  The r e su l t ing  solut ion was ref luxed for 30 rain, cooled,  and f i l t e red  
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to give white aeicular eyrstals. The crystals were dried to give 0.14 g (66%) of a product with mp 230-232 ~ 
that was identical to the above-obtained sample of IIa. HCI with respect to its investigated properties. The 
strong odor oF acetic acid was observed when the mother liquor was acidified. Benzalazine, with mp 92 ~ pre- 
cipitated when benzaldehyde was added to the mother liquor; no melting-point depression was observed for a 
mixture of this product with an authentic sample.  
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