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A one-s tep  method for  the p repa ra t ion  of 2 ,5 -d i a lky l - l , 3 ,4 -oxad tazo le s  by condensation of aliphatic 
carboxyl ic  acids and hydrazine hydrochlor ides  in the p re sence  of phosphorus oxychloride is known [1]. The 
poss ib i l i ty  of the applicat ion of this effect ive method for  the p repara t ion  of 1 ,3 ,4-oxadiazoles  with halogen 
a toms ,  n i t ro  groups,  or double bonds in the alkyl  groups is not c lea r ,  inasmuch as one might expect that  the 
appropr ia te  al iphatic halo, ni t ro ,  or  unsaturated carboxyl ic  acids would undergo numerous  side p r o c e s s e s  
assoc ia ted  with chemica l  t r ans fo rma t ions  of these  groups on reac t ion  with hydrazine hydrochlor ide  and phos-  
phorus oxychloride.  

However,  we have found that  the sequence of reac t ions  leadingto oxadiazoles  [1] p roceeds  quite rapidly  
in the case  of the types of al iphatic  acids enumera ted  above:  side p r o c e s s e s  cannot compete  apprec iab ly  
with the fo rmat ion  of the oxadiazoles ,  and they a r e  formed in good yields .  

In the case  of s t rong perhalogenated acids the reac t ion  stops at the step involving the format ion  of di-  
acy lhydraz ines ,  and it is n e c e s s a r y  to add phosphorus  pentachlor ide to the reac t ion  mix ture  in o rder  to br ing 
about cycl izat ion to oxadiazoles .  The composi t ions  and s t r u c t u r e s  of the compounds obtained were  conf i rmed 
unambig-aously by the r e s u l t s  of e l emen ta ry  analys is  and the IR spec t ra ,  and the individuality of the sub- 
s tances  was conf i rmed unambiguously by th in - l aye r  chromatography  (TLC). 

E X P E R I M E N T A L  M E T H O D  

2 ,5 -Bi s (3 ,3 ,3 - t r in i t rop ropy l ) - l , 3 ,4 -oxad iazo le .  A mixture of 5.6 g (25 mmole)  of T ,7 ,T- t r in i t robutyr -  
ic acid,  1.3 g (12.5 mmole)  of hydrazine hydrochlor ide,  and 25 ml of phosphorus  oxychlor ide was heated at 
85-95 ~ for  20-24 h until al l  of the sol ids had d issolved.  The excess  phosphorus  oxychloride was then r e -  
moved by dist i l lat ion,  and the res idue  was t rea ted  with ice water .  The resu l t ing  oi lwas ext rac ted  with ch loro-  
fo rm,  the solvent  was removed ,  and the reac t ion  product  was r ec rys t a l l i zed  f rom alcohol to give a product  
with mp 88-89 ~ in 54% yield. 

The following compounds were  obtained under s im i l a r  conditions: 2 ,5-b is (3 ,3 ,3- f luorodin i t ropropyl ) -  
1 ,3 ,4-oxadiazole  (mp 70-72 ~ 69% yield), 2 ,5 -b i s (3 ,3 ,3 -ch lo rod in i t ropropy l ) - l ,3 ,4 -oxad iazo le  (mp 91-92 ~ 
62% yield), 2 ,5 -b i s (3 ,3 -d in i t robu ty l ) - l ,3 ,4 -oxad iazo le  (mp 76.5-78.5 ~ 66% yield), and 2 , 5 - b i s ( p - s t y r y l ) - l , 3 , 4 -  
oxadiazole (the reac t ion  t e m p e r a t u r e  was 110-120~ mp 151-153 ~ 75% yield). 

2 ,5 -B i s ( t r i ch lo rome thy l ) - l , 3 ,4 -oxad iazo le .  A mixture  of 16.3 g (0.1 mole) of t r i ch lo roace t i c  acid, 
5.25 g (0.05 mole) of hydrazine hydrochlor ide ,  and 50 ml of phosphorus oxychloride was heated at 110-120 ~ 
for  24 h, a f te r  which 31 g (0.15 mole) of phosphorus  pentachlor ide  was added to the reac t ion  mixture ,  and it 
was heated at 140 ~ for  another  10 h. The excess  phosphorus oxychloride was removed by disti l lation, and 
the res idue  was vacuum dist i l led.  The oxadiazole c ry s t a l s  obtained when the f rac t ion  with bp 105-110 ~ (8 
ram) was cooled were  r e c r y s t a l l i z e d  f r o m  ether  to give a product  with mp 48 ~ (rap 48 ~ [2]) in 33% yield. 

Diacylhydrazines ,  the melt ing points of which were  in ag reemen t  with the l i t e ra tu re  values  [3], were  
obtained under the s a m e  conditions but without the addition of phosphorus pentachlor ide.  The r e su l t s  of 
e l emen ta ry  check analys is  of the products  cor responded  to the following e m p i r i c a l  fo rmulas  : N , N ' -b i s ( t r i -  
f luoroace ty l )hydraz ine  (mp 193 ~ 45% yield), N,N' -b is (heptaf luorobutyry l )hydraz ine  (mp 161-162 ~ 50% yield), 
and N,N ' -b is (per f luorooc tanoyl )hydraz ine  (rap 138 ~ 47% yield). 
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In con t ras t  to 1 ,3 ,4-oxadiazoles ,  the IR spec t r a  of the N,N ' -d iacy lhydraz ines  contain cha r ac t e r i s t i c  
absorpt ion bands at 1700-1740 (C = O) and 3290-3300 cm -1 (N-H) .  
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