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Thermal  condensation of 1-cyanoadamantane with arylhydroxamic acid chlorides gave 5- 
( l ' -adamantyD-1,2,4-oxadiazoles containing aromatic groupings in the 3 position. The 
same 1,2,4-0xadiazoles were synthesized by reaction of the N-oxides of the appropriate 
ni tr i les  with adamantane- l -carboxyl ie  acid methyl imino es te r  obtained from 1-eyano- 
adamantane. The corresponding 5-(1T-adamantyl)-3-substituted 1,2,4-oxadiazoles were ob- 
tained by condensation of the lat ter  with amidoxines. 

Oxadiazoles and their  derivatives a re  of in teres t  to resea rchers  as substances that have diverse 
biological activities.  

We have studied various methods for  the synthesis of 3,5-disubstituted 1,2,4-oxadiazoles from 1- 
cyanoadamantane (I). 

Hydrogen chloride evolution is observed when a mixture of I and phenylhydroxamic, m-  and p-phe- 
nylhydroxamic, and 5-nitrofuryt-hydroxamic acid chlorides is refluxed in toluene. The reaction was com- 
plete when hydrogen evolution ceased. The nature of the aromatic  residue in the arylhydroxamic acid 
chlorides affects their  reactivit ies.  Thus, 40 h are  necessary for completion of the condensation of I with 
phenylhydroxamic acid chloride, whereas the introduction of a nitrile group into the meta and para posi- 
tions of the phenyl ring increases the reaction time to 80-112 h. 

At.. N 
AdCN + Ar--C=NOH - -  ~ 

I Ad 
C! 

I II-V 

WhereAd - -adamanty l  CloH:s; It Ar=p-NO2--C6Hc, II I  Ar=C6Hs; ~V 'Ar=m-NO~--C6H4; 
V Ar = 5 - N Q - - C 4 H 2 0  

The same 1,2,4-oxadiazoles were synthesized by reaction of the N-oxides of the nitriles and methyl 
iminoester  of adamantane- l -carboxyl ic  acid: 

V| + Ar--C~NOH . . . . .  AdC + A r C = N ~ O  - - ~  II-Y 
I H a -CH3OH - 

CI 

Tile nitri le N-oxides were obtained in situ by the action of sodium carbonate on the chlorides of the 
appropriate arylhydroxyamic acids. Adamantane-l-carboxylic  acid methyl iminoester  was also obtained 
in situ from its hydrochloride (VD, which was synthetized by the Pitmer reaction from 1-cyanoadamantane: 

* See [1] for  communication XXII. 
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,f/~H-HCI 
I + HCI + CHaOH ~ AdCQocH a 

VI 

The yie lds  of 1 ,2 ,4-oxadiazoles  a r e  h igher  in the case  of t h e r m a l  condensation than in the reac t ion  
of n i t r i l e  N-oxides  with a d a m a n t a n e - l - c a r b o x y l i c  acid methyl  im inoes t e r .  The p r e s e n c e  of an adamantane  
res idue  in the compounds obtained was p roved  by Il l  spec t roscopy .  The na ture  of the subst i tuent  in the 3 
posi t ion of the oxadiazole  r ing  has  p r a c t i c a l l y  no effect  o n t h e  f requencies  of the v ibra t ions  both as  a whole 
for  the oxadiazole  r ing and fo r  the individual f r agmen t s  of this r ing.  

I t  i s  known [2] that  1 ,2 ,4-oxadiazoles  can be obtained by the reac t ion  of amidox imes  with the hy d ro -  
chlor ides  of ca rboxyl ic  acid i m i n o e s t e r s .  

I t  was  found that  the cor responding  3 ,5-disubs t i tu ted  1 ,2 ,4-oxadiazoles  (VII-IX) (see Table  1) con- 
raining the adamanty l  grouping a r e  f o rm ed  when mix tu r e s  of equ imolecu la r  amounts  of the amidox imes  of 
s o m e  carboxyl ic  ac ids  and VI a r e  ref luxed in absolute  methanol .  

r_c/QNOH + Adc//,nM.nc I r . ~ [ ~  
NH~ \OCH a -CHaOH r~\o~"-kd 

-NH4C! 
v I I - I x  

VII R~C6HsCt|2--; VIII R=CtoHz~--; IX R=CH a -  

The s t r u c t u r e s  of the compounds obtained were  conf i rmed  by 1:R and UV spec t roscopy .  

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

The IR s p e c t r a  of KBr  pe l le t s  of the compounds were  r eco rded  with a UR-10 s p e c t r o m e t e r .  The UV 
s p e c t r a  w e r e  r e c o r d e d  with a Unicam SP 800A spec t ropho tome te r .  Monitor ing of the reac t ion  and d e t e r -  
ruination of the pur i ty  of the products  were  accompl i shed  by th in - l aye r  ch romatography  (TLC) on act ivi ty  
I a luminum oxide [ b e n z e n e - m e t h a n o l  (25 : 1)]. The c h r o m a t o g r a m s  were  developed in iodine vapors .  

The a r y l h y d r o x a m i c  acid  chlor ides  we re  obtained by the method in [3, 4]. The amidox imes  of c a r -  

boxylic ac ids  we re  obtained by the method  in [5]. 

P r e p a r a t i o n  of 1 ,2 ,4-Oxadiazoles .  A) By T h e r m a l  Condensat ion of 1-Cyanoadamantan  e with A r y I -  
hydroxamic  Acid Chlor ides .  A m i x t u r e  of 0.05 mole  of a ry lhyd roxamic  acid chlor ide and 0.05 mole  of i in 
30 ml  of toluene w a s  ref luxed until hydrogen chlor ide evolution ceased.  The solvent  was then r emoved  by 
dis t i l la t ion a t  reduced  p r e s s u r e .  The physica l  constants  and the yields  of the compounds obtained a r e  

p resen ted  in Table  1. 

B) B y  1 ,3-Dipolar  Cycloaddition.  A solution of 0.008 mole  of a ry lhyd roxamic  acid  chlor ide in t5 ml  
of e the r  was added to a solution of 0.008 mole  of VI in 20 ml  of wate r .  Af te r  this ,  a 5% aqueous solution 
(0.008 mole) of sodium ace ta te  was added dropwise  at  5 ~ in the course  of 1 h. The mix tu re  was s t i r r e d  a t  
this t e m p e r a t u r e  fo r  1 h and a t  r oom t e m p e r a t u r e  for  3 h. The e the r  l aye r  and the e the r  ex t r ac t s  were  
combined and d r ied  with Na~CO 3, and  the solvent  was r emoved  by dis t i l la t ion a t  reduced  p r e s s u r e  to give 

I I -V (see Table  1). 

C) By Condensation of Amidox imes  with A d a m a n t a n e - l - C a r b o x y l i c  Acid Methyl I m i n o e s t e r  Hydro-  
chloride.  A mix t u r e  of 0 .0 l  mole  of the amidox ime  and 0.01 mole  of VI in 40 ml  of absolute  meihanol  Was 

TABLE i. 

corm- i 
pound, ! r 

II !p-NO~--CsH4-- 
III C6H~-- 
IV :m-NQ--C6H~-- 
V } 5--NO2--C4H=O-- 

VII C6HsCHz-- 
VIII ;(1' -Adamantyl) 

IX CH~-- 

3-Subst i tu ted 5-(1 , -Adamanty l ) -  l ,  2 ,4-oxadiazoles  

]Empirical rap, ~ [ !ormula 
i 

213--214 CIsH~N3Oa 
184--185 C~sHe0N~O 
145--- t46 CIsHIgN~O~ 
t70--171 IC~6H~7NaO4 
194--195 iCl~H~eNeO 
118~I t9 IC~2H3oN~O 
I65--166 ]Ca~HIsN20 

Found, % ] Calculated % 

66,8 
77,3 
66,7 
61,1 
77,6 
78,t 
70,3 

H N ] C i ~ 

6,1 13,0 66,5 5,9 
7,2 9,0: 77,1i 7,2 
5,8 12,4 I 66,5 i 5,9 
5,2 133! 60,9, 5,3 
7,8 9,3 i 77.2 7,5 
8,9 8,5[ 77,8 8,9 
8,9 13,5 i 70,0' 8,7 

12,9 
9,1 

12,9 
I3,4 
9,5 
8,3 

13,5 

Yield, 
% 

56 
89 
97 
98 
40 
88 
70 

* The compounds were  c rys t a l l i zed  as  follows: I I  and HI f r o m  
ligroin,  IV and V f r o m  methanol ,  VII f r o m  cyclohexane,  and VIII  
f r o m  aqueous methanol .  
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refluxed for 2 h. The resulting precipitate was removed by filtration, and the filtrate was evaporated at 
reduced pressure  to give VII-IX (see Table 1). 

Absorption bands at 705-710 cm -1 (stretching vibrations of the oxadiazole ring), 910-930, 1315, 1415- 
1420 cm -1 ( = N - O - ) ,  and 1600-1605 cm -1 (C =N) are  observed in the IR spectra of all of the compounds. 

The UV spectra of heptane solutions of the compounds contain absorption maxima at 255-280 nm, 
and an absorption maximum at 320 nm (in~acetonitrile) is characterist ic  for V. 

i .  

2e 

3. 

4. 

5. 

6. 
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