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The 1,3-dipolar cycloaddition react ion of nitri le N-oxides,  and also the thermal  condensation 
of arylhydroxamic acid chlor ides  with unsaturated der ivat ives  of the adamantane se r ies  leads 
to the corresponding 3,5-disubsti tuted isoxazolines and isoxazoles.  

There is no information in the l i te ra ture  on the use in the 1 ,3-dipolar  cycloaddition react ion of un-  
saturated adamantane der ivat ives  as the dipolarophiles.  In our  work we have investigated the react ion of 
1-vinyladamantane,  1- isopropenyladamantane,  and 1-ethynyladamantane,  with N-oxides of a romat ic  and 
aliphatic ni t r i les ,  leading to the formation of the isoxazolines (I-VI) and the isoxazoles (VII-IX). The con-  
stants and yields of the compounds obtained are  given in Table 1. 

It is known [2] that in the react ion of nitrile N-oxides with unsaturated compounds a large role is 
played by ster ic  factors .  Thus, in their  react ion with monosubstituted olefins o r  acetylenes containing volu-  
minous substituents, of the two possible i somer ic  azoles  the one in which the substituent occupies position 
5 is formed predominantly.  This isoxazoline alone is formed as a resul t  of reac t ions  of nitri le N-oxide 
with 1,1-disubsti tuted olefins [3]. Since the adamantyl  radical  c r ea t e s  grea t  s ter ic  hindrance, it could be 
expected that in our case  isoxazolines and isoxazoles with the adamantyl  radical  in position 5 were formed. 

The PMR spect rum of 5-adamantyl-3-phenyl isoxazole  has three groups of signals:  a multiplet at 
about 2 ppm, charac te r i s t i c  for the protons of adamantane [4], a singlet at 6.12 ppm of the 4-H proton, and 
a complex group of signals at about 7.15 ppm of the phenyl ring. The PMR spect rum of 5 -adamanty l -3 -  
phenyloxazoline contains, in addition to the signals charac te r i s t i c  for the adamantane protons, an u n s y m -  
met r ica l  doublet at 3 ppm (4-CH2) and a tr iplet  at 4.13 ppm (5-H). When mixtures  of unsaturated adaman-  
tane der ivat ives  and arylhydroxamic acid chlor ides  are  boiled, a react ion takes place with the evolution of 
hydrogen chloride and the formation of compounds identical with the adducts obtained by the 1,3-dipolar  
cycloaddition reaction. However; in the Case of thermal  condensation the yields are  lower because of the 
formation of byproducts  which probably ar ise  under the action of the hydrogen chloride l iberated. 

Adamantyl-subst i tuted unsaturated compounds also take part  in a 1,3-dipolar  cycloaddition react ion 
with N-oxides of aliphatic ni t r i les:  the hydroxyiminoacetoni tr i le  N-oxide formed by the dehydrochlor ina-  
tion of antichloroglyoxime reac ts  with 1-ethynyladamantane with the formation of the isoxazole (X) (92 ~0). 

NaHCO3 ~ II II i t O N = C H - - C = N O H  ' - [ H O N = C H - - C ~ N ~ O ]  A d C ~ C H  H O N = H C - - C ~ C H  
I N ~ o / C - - A d  

CI 
X 

* For  communicat ion XXIH, see [1]. 
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H 109--110 
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H 179--180 
CH: 95--96 
CH~ 207--208 
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Empirical 
formula 

C~gH2sNO 
C,gH22N203 
CtrH22N~O4 
C2oH22NO 
C2oH21N203 
C18HmN204 
C,gH2~NO 
CmH2oN203 
CIvHIBN20~ 

R - - C - - C H  
I; :I 
N.o~C--Ad 

VII-IX 

Found, % 
C l H N C H 

81,0 ! 8,7 4,9 81,3 9,0 
70,2 [ 7,1 8,5 70,0 6,9 
64,5 I 6,3 8,9 64,6 6,4 
80,3 I 8,4 5,0 80,4 8,5 
70,4 I 7,1 8,1 70,7 7,2 
65,5 I 6,7 8,4 65,4 6,8 
81,5 I 7,6 5,1 81,7 7,5 
70,2 / 6,3 8,7 70,4 6,2 
63.1; 6,0 8,9 63,4 6,0 

Calculated, ~ t 
I N 

5,0 
8,6 
9,0 
4,9 
8,2 
8,6 
5,0 
9,0 
9,1 

Yield, 

96 
98 
80 
85,5 
88 

93 
95 
73 

*Solvent  for  c r y s t a l l i z a t i o n :  fo r  (I, IV, VII) p e t r o l e u m  e the r ,  for  
(II and VIII) C3H7OH, for  (III and VI) C2HsOH, and for  (V) CH3OH. 

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

The PM_R s p e c t r a  w e r e  obta ined ola a J E O L  4H-100 i n s t r u m e n t  in CC14 with TMS as  s tandard .  The IR 
s p e c t r a  w e r e  taken on a UR-10  s p e c t r o m e t e r  and the UV s p e c t r a  on a Un icam SP 800A s p e c t r o p h o t o m e t e r .  
The p u r i t y  of  all the c o m p o u n d s  obta ined was  checked  by TLC on a lumina  of B r o c k m a n n  ac t iv i ty  g r ade  2 in 
the h e p t a n e - n - p r o p a n o l  sy s t e m .  

The N-ox ides  of  a r o m a t i c  n i t r i l e s  w e r e  obtained by the d e h y d r o c h l o r i n a t i o n  of the c h l o r i d e s  of  the 
c o r r e s p o n d i n g  h y d r o x a m i c  ac id s  by m e a n s  of t r i e t h y l a m i n e  [5] and w e r e  used  without  isolat ion.  The ch lo -  
r i d e s  of b e n z h y d r o x a m i c  and p - n i t r o b e n z h y d r o x a m i c  ac ids  w e r e  obta ined  by ch lo r ina t ing  the c o r r e s p o n d i n g  
o x i m e s  with ch lo r ine  [6]; 5 - n i t r o f u r f u r a l  ox lme  was  ch lo r ina t ed  with n i t rosy l  ch lo r ide  [7]; h y d r o x y i m i n o -  
ace ton i t r i l e  N-oxide  was  obta ined  by the de hyd roch lo r i na t i on  of a n t i - c h l o r o g l y o x i m e  [8] with aqueous  sod ium 
b ica rbona te .  The u n s a t u r a t e d  adaman tane  d e r i v a t i v e s  used  as  d ipo la roph i l e s  w e r e  obta ined by known m e t h -  
ods :  1 - v i n y l a d a m a n t a n e  and 1 - i s o p r o p e n y l a d a m a n t a n e  by the dehydra t ion  of  the c o r r e s p o n d i n g  a lcoho l s  [9, 
10], and 1 - e thyny l a da m a n t a ne  by the d e h y d r o b r o m i n a t i o n  of 2 - ( a d a m a n t - l - y l ) - l , l - d i b r o m o e t h a n e  [11]. 

1 , 3 - D i p o l a r  Cyc loaddi t ion  Reac t ion .  At  r o o m  t e m p e r a t u r e  with v igo rous  s t i r r i ng ,  a solut ion of 0.01 
mole  of  t r i e t h y l a m i n e  in 20 ml  of  anhyd rous  e the r  was  s lowly added to a solut ion of 0.01 mole  of  h y d r o x a -  
moy l  ch lo r ide  and 0.01 mole  of  d ipo la roph i le  in 80 ml of anhydrous  e the r .  The r e a c t i o n  m i x t u r e  was  s t i r r e d  
at r o o m  t e m p e r a t u r e  for  2-3 h, the p rec ip i t a t e  was  f i l t e red  off, washed  with w a t e r  to e l imina te  t r i e t h y l a -  
mine  hyd roch lo r ide ,  combined  with the p roduc t  obta ined  a f t e r  the evapora t ion  of the e t h e r e a l  solution,  and 
pur i f i ed  by r e c r y s t a l l i z a t i o n .  

The IR s p e c t r a  of  the compounds  obta ined  included the abso rp t ion  bands c h a r a c t e r i s t i c  for  the a d -  
aman tane  s t r u c t u r e :  2933, 2907, 2857, 1357, and 1017-1038 c m  -*, and f r equenc i e s  a s s ignab le  to the s t r e t c h -  
ing v ib ra t ions  of  a C = N  bond (1625-1600 c m - l ) .  UV s p e c t r u m ,  ;tma x, nm: (VII) 277 (in heptane) ,  293 (in 
ace ton i t r i l e ) ;  (I) 283 (in heptane),  323 (in ace ton i t r i l e ) .  

5 - A d a m a n t - l ' - y l ) - 3 - h y d r o x y i m i n o e t h y l i s o x a z o l e s  (X). The r eac t i on  was  p e r f o r m e d  as  d e s c r i b e d  above 
us ing  ins tead  of t r i e t h y l a m i n e  a so lu t i ono f0 .01  mole  of  NaHCO 3 in 10 ml  of  wa t e r ,  which was  added to a 
mix tu re  of  a n t i - c h l o r o g l y o x i m e a n d  1 - e t h y n y l a d a m a n t a n e  at - 1 0  to 0 ~ C. Th i s  gave (X) with a y ie ld  of  92 %, 
mp 155-156 ~ C ( f rom ethanol) .  Found:  C 71.5; H 6.4; N 10.1%. C14HlsNzO 2. Calcula ted:  C 71.6; H6.5;  N10.2%. 
Ill s p e c t r u m ,  e ra - i ;  1580 ( C = N o f  a hydroxy imine ) ,  3300 (OH). 

T h e r m a l  Condensa t ion  of  U n s a t u r a t e d  Adaman tane  De r iva t i ve s  with A r y l h y d r o x a m o y l  Ch lo r ides .  A 
mix tu r e  of  0.01 mole  of  a h y d r o x a m o y l  ch lo r ide  and 0.01 mole  of an u n s a t u r a t e d  compound in 50 ml  of  to lu-  
ene was  boi led unti l  the evolut ion of  hyd rogen  ch lo r ide  c e a s e d  (25-30 h). The toluene was  evacua ted  off  in 
v a c u u m  and the r e s idue  wa s  pur i f ied  by r e c r y s t a l l i z a t i o n .  
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