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2-Azidoadamantanes lob-f; and 4-azahomoadamant-4- - 
enes lla-e were obtained in good yields on treatment 

M * 
of the corresponding alcohols 2 - L w i t h  NaN3 in 5 7 % -  

H2S04-CH C1 and in CH SO H-CHC13, respectively. 2 2 3 3 

Azides 10a-e gave also lla-e on decompositions in *- /v- 

CH3S03H-CHC13, while 10f afforded only adamant- ,.," 
vlideneaniline. 

We have recently reported an efficient and convenient 

synthesis of 1-azidoadamantane (2 and 3-hydroxy-4-azahomo- 
adamantane (2) from 1-hydroxyadamantane (2. This 

procedure consists of substitution of a hydroxyl group 

with azide function carbocation, followed by acidolysis 

of the produced azides (eq.~).~ On the other hand, the 

1 
,%, 

2 - 3 - 
Schmidt reaction of adamantanone (4) is known to afford L o r  * 
8 (fragmentation and n-route cyclization products) and 7Jre- ,., 



arranged product) via 2-azido-2-hydroxyadamantane (5) (eq.21.4 
MeS03H & 

JQ - Q AD'+ CN Q H + \ g o M ; e q .  2 

0 HN3 0 0 

4 - 5 
4 

6 - 7 - 8 .-, 
In view of above interesting behaviors of azidoadamantanes on 

acidolysis, we have examined the reactions of 2-hydroxy- 

adamantanes z - L w i t h  hydrazoic acid under acidic conditions. 

Secondary alcohol 9 ~ d i d  not react with in situ generated 

hydrazoic acid (4-fold excess to 2) in 57%H2S04-CH2C12 but 
in 97%H2S04-CHC13, 9a afforded A i n  G. 30% yield accompanied ,..- 
with several side products. The results could be rational- 

ized by consideration of the well known intermolecular 

hydride transfer to afford 1-adamantylcation which reacted 

with HN3 (Scheme I).',' However, when was added to an 

9a ... Scheme I 

ice-cooled and stirred mixture of HN3 (5-fold excess) in 

CH3S03H-CHC13 and the mixture was stirred for 5 hr at 20-25", 

4-azahomoadamant-4-ene (lza) was obtained as a very sublimable 

solid (61% yield). The structure was assigned on the basis 

of analysis, mass spectral molecular weight (m/e 149, M'), ir 

and pmr spectral data (Table 111) as well as NaBH4 reduction 

to known 4-azahomoadamantane ( 1 ~ ) ~  (Scheme 11). Further- 

more, 2-azidoadamantane (*) was prepared in 32% yield from 

2-aminoadamantane (2) by treatment with n-BuLi, followed by 

the reaction with p-toluenesulfonyl a ~ i d e , ~  and the decom- 
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position of 1 2  in CH3S03H-CHC13 afforded also exclusively 

the imine lla (Table 11). 
Clv 

Tertiary alcohols 2-Aafforded azides lob-f in good yields 
T V -  

on treatment with NaN3 in 57%H2S04-CH2C12 as shown in Scheme 

I1 and Table I. 
NaN7/MeSOxH 

1.5 - 14 
N 

Scheme I1 

On decomposition in CH3S03H-CHC13, azides lob-e afforded 
N C  

also 5-alkyl-4-azahomoadamant-4-enes 12-&in good yields as 

summarized in Table 11. The structures of G- were 
supported by anlytical and spectral data (Table 111) as well 

as reduction of 1 s  to &2&. Imine 1 2 ,  on refluxing with 

NaBH3(0Ac) in dioxane for 7 hr, gave 1 2  which was 

characterized as hydrochloride (46% yield) : ' mp 2 9 5 - 8 "  (dec) ;7 

ir (KBr) 3200-2400 6'; pmr (CDC13-D20) 6 4.0-3.3 (m, 2H), 

2.66-1.30 (m, 16H) and 1.53 (d, J=7.0Hz, 3H). Imines 

gave the corresponding hydrochlorides, all of which revealed 

characteristic ir absorptions at 1675-1680 cm-I due to vC=N+H 

(Table 111). Since the formation of lAa-zdepends on the 

larger migratory aptitude of C1-C2 bond of adamantane nucleus 

than R group in lLa-zp decomposition of 1 2 ,  R=C6H5 is 



Table I. Synthesis of 2-Azidoadamantanes %-fa 

Pre- Azide Mp,OC Ir 
cur- (Yield, or nD (film) 60MHz) 
sor % )  (temp,Q cm-1 6 

C H N 

1 =a 30-35 2100 3.79(s,l),C H N F67.768.7123.53 
(32.7) 2.5-0.5 lo C 67.76 8.53 23.71 

(m,14) 
9b &b 35-36 2120 2.4-1.5 C H N F 68.95 8.81 22.23 - 

(92.4) 2090 (m,14), l1 l7 C 69.07 8.96 21.97 
1.46(s,3) 

92 a c  1.5252 2090 2.4-1.2 C H N F 70.36 9.29 20.34 
(91.1) (30.0) (m, 161, l2 l9 C 70.20 9.33 20.47 

0.94ft. 

~ 

(m,14) 
a Azide lLa was prepared by the diazo-transfer method, while 
l&b-f were obtained by stirring &-&with NaN3 (4-fold excess) 
in ~ ~ % H ~ S O ~ - C H ~ C ~ ~ ( ~ : ~ , V / V )  for 3-5 hr at 20-2S0, followed by 
{sual work-up and chromatography (silica gel, g-pentane-CH2C1;1. 

F=Found and C=Calcd. In CCl4. 

Table 11. Synthesis of 4-Azahomoadamant-4-enes m-& from 
2-Hydroxyadamantanes 92-e and Azides I&-% 

Pre- Mol.ratio CHC13: React. Imine Yield,Purification Method 
cur- of NaN3toCH S03H time, % 
sor alcohols (vTv) hr 

a Adamanty 

sublimation 
(90°, 20 mm) 
Kugel rohr distln. 
(70-80°, 0.4 mm) 
Kugel rohr distln. 
(88-9s0, 0.4 mm) 
Kugel rohr distln. 
(90-9s0, 0.4 mm) 
chromatography 
(alumina, CHzC12) 

was also produced in .a. 45% yield. 
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T a b l e  111. P h y s i c a l  a n d  A n a l y t i c a l  D a t a  of C y c l i c  I m i n e s  L a - 2  
and  T h e i r  H y d r o c h l o r i d e s  

I m i n e  ~ r , ~  ~ m r  Formula  ~ n a 1 ~ s . i ~ '  
( ~ , ~ C o r  cm-1 @C13,60MHz),6 
'h, temp) c H N 

a a  
( 2 1 5 - 8 )  

l l a H C l  
( r 6 - 9 ,  
d e c )  

l l b  .- 
(1 .5155 ,  
22 .0 )  

l l b H C l  
( T 8  - 
280,dec) 
u 

( 1 . 5 1 5 4 ,  
2 9 . 5 )  

lLcHC 1 
( 1 6 0 - 2 )  

u 
( 1 . 5 0 7 4 ,  
3 0 . 0 )  

1 ldHC 1 
( n 8 -  
1 5 3 )  
1Le 

( 8 4 - 8 )  

l_l_eHC 1 
(167-  
1 7 0 )  

a  I n  KBr 
m e a s u r e d  
C=Calcd .  

f o r  s o l i d s  a n d  f i l m  f o r  o i l s .  b ~ y d r o c @ l o r i d e s  w e r e  
i n  CDC13-D20, a n d  bs  = b r o a d  s i n g l e t .  F=Found a n d  



expected to afford a phenyl migration product rather than a 

ring-expanded product by considering the well known larger 

migratory tendency of a phenyl group. In fact, 1 s  decom 

posed in CH3S03H-CHC13 to afford only adamantanone (2 and 
aniline (IS), which indicated the formation of adamantylidene. 

N 

aniline (14),$ the phenyl migration product. Also, in the - 
decomposition of l&, a considerable amount ( ~ . 4 5 % )  of 

adamantylidenebenzylamine was produced as well as %. 9 

The imines llb-e were obtained also directly from alcohols - - 
9b-e on treatment with NaN3 in CH3S03H-CHC13 (Table 11). 

Therefore, above described procedures provide facile synthesis 

of 2-alkyl- or 2-aryl -2-az idoadamantanes  and 5-unsubstituted 

and 5-alkyl-4-azahomoadamant-4-enes.  
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