
828 Russian Chemical Bulletin, Vol. 46, No. 4, April, i997 

3. V. N. Nikonov, A. V. Kurochkin, and G. V. Leplyaiin, /zv 
Akad. Nauk SSSR. Ser. Khim., 1989. t504 [Bull Acad. Sci. 
USSR, Div. Chem. Sci., 1989, 38, 1374 (Engl. Transl.)l. 

4. V. S. Savost'yanov, V. N. Vasilets, O. V. Ermakov, E. A. 
Sokolov, D. A. Kdtskaya, A. D. Pomogailo, and A. N. 
Ponomarev, I~. Akad. Nauk, Ser. Khim., 1992, 2073 [Bull. 
Russ. Acad. Sci., Div. Chem. Sei., 1992, 41, 1615 (Engl. 
Transl.)l. 

5. D. A. Kritskaya, V. S. Savost'yanov, and A. N. Ponomarev, 
l~. Akad. Nauk, Set. Khim., t995, 679 [Russ. Chem. Bull., 
1995, 44, 657 (Engl. Transl.)l. 

6. N. A. Izmailov, Elektrokhimiya rastvorov [Electrochemistry 
of Solutions], Khimiya, Moscow, 1976, 488 pp. (in Rus- 
sian). 

7. N. P. Piven', V. S. Savost'yanov, S. D. Babenko, and 
A. N. Ponomarev, Izv. Akad. Nauk, Set. 1(him., 1994, 534 
[Russ. Chem. Bull., 1994, 43, 494 (En81. Transl.)l. 

8. M. N. Savitskaya and Yu. D. Kholodova, Poliakrilamid 
[Polyacrylamide], Tekhnika, Kiev, 1969, 188 pp. 
(in Russian). 

9. A. G. Mer'zhanov and V. G. Abramov, Teplovoi vzryv 
vzt3~'chatykh veshchestv i porokhov [Thermal Explosion of 
E~plosives and Propellants] (Preprint), Otd. Inst. Khim. 
Fiz. AN SSSR, Chernogolovka, 1979, 44 pp. (in Russian). 

I0. A. G. Mer'zhanov and F. I. Dubovitskii, Usp. Khim., 1966, 
35, 656 [Russ. Chem. Rev., 1966, 35 (Engl. TransLl. 

Received May 16. t996; 
in revised form November 15. 1996 

1-(1-Adamantyt)diaziridine 

V. V. K,,.~etsov, ~ N. N. Makhova, a L L Chervin, h and R. G. Eostyanovsky b* 

aN. D. Zelinsky Institute of Organic Chemistry, Russian Academy of  Sciences, 
47 Leninsky prosp., 117913 Moscow, Russian Federation. 

Fax: 007 (095) 135 5085 
ON. N. Semenov Institute of Chemical Physics, Russian Academy of  Sciences, 

4 ul. Kosygina, 117977 Moscow, Russian Federation. 
Fax: 007 (095) 938 2156. E-mail: kost. @chph.rc.ac.ru 

The reaction of 1-aminoadamantane with CH20 and H2NOSO3H in the presence of 
K2CO 3 under phase-transfer conditions leads to hitherto unknown 1 -( 1 -adamantyl)diaziridine 
and (l-adamantyl)aminoacetonitrile, characterized by spectral data. 
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Recently, we demonstrated the possibility of synthe- 
sis of 1,2-di-tert-alkyldiaziridines 1 t and 2, z which 
opens the way to study the sterically hindered inversion 
of nitrogen atoms. 

H 

R H 

1 - - 3  

R = R'  = Bu t (1),  AO (2) 
R = H, R '  = Bu t (:3) 

One line of investigation is to introduce a second 
bulky substituent into diaziridines of type 3 (for ex- 
ample, the addition of 13-substituted acrylates), separate 
the diastereomers, and determine the inversion barriers 
of n i t rogen atoms by s tudying the kinetics of 

epimerization. Another line is to introduce a bulky 
achiral substituent (for example, 13,[3-dimethylacrylates) 
and separate the enantiomers using their carboxyl de- 
rivatives. In the past, 1,3,4 diaziridine 3 has been obtained 
in yields no higher than t5% and characterized by 
spectral data. t In the present work, c~stal l ine diaziridine 
4 was synthesized for the first time, which is more 
convenient for the above-mentioned studies (Scheme 1). 
The structure of this diaziridine was unambiguously 
confirmed by the spectral data. 

Similar values of spin-spin coupling constants 3JHa.H c 
and 3Jr~b,H r typical of analog 3 1 and the high-field 
position of the 13C signal of the diaziridine ring, which 
is characteristic of sterically hindered diaziridines 1-- 
3,1.2 are observed in the N MR spectra of diaziridine 4. 
In the mass spectrum (electron impact, 70 eV) of 
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Scheme 1 

Ad--NH 2 + CH20 4- H2NQSO3H 

H a 

D. N N "/  .2 
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+ AdNHCH2CN 

5 

diaz i r id ine  4 there  is an in tense  mo lecu l a r  ion peak 
whose  f r a g m e n t a t i o n  u n d e r  e lec t ron  impac t  cor responds  
to the s t ruc tu re  (cf. Ref. I). 

-(Ad-H) + �9 + 
Ad*-,t---- M § ~,- CH2=NH--NH ~ CH2-~-N~--~.NH 

m/z 135 m/z ] 78 m/z 44 m/z 43 
(793%) (41.8%) (100%) (81%) 

( l - A d a m a n t y l ) a m i n o a c e t o n i t r i l e  (5),  a p roduc t  of  
the  a m i n o m e t h y l a t i o n  o f  H C N  formed  in in te rac t ion  o f  
H ~ N O S O 3 H  with CH~O (cf. Ref. 5), was isolated a long 
with d iaz i r id ine  4. This  p roduc t  was ident i f ied by c o m -  
par ing its spectra l  da ta  with those  for the  known ana-  
logs. 1.4,5 

Experimental  

I R spectra were recorded on a UR-20 spectrometer (KBr). 
IH and 13C NMR spectra were recorded on a Bruker WM-400 
spectrometer (tH, 400.[3 MHz; ~3C, 100.62 MHz) with TMS 
as the internal standard. TLC was performed on Silufol 
UV-254 plates, spots were detected by 12 vapor and, indepen- 
dently, by spraying with a solution of diphenylamine in 
acetone followed by heating the plates. Mass spectra were 
measured on a Varian MAT CH-6 spectrometer (70 eV). 

l-(l-Adamantyl)diaziridine (4) and (l-adamantyl)amino- 
acetonitrile (5). Paraform (0.3 g, 10 retool), K2CO 3 (2 g, 

14.5 mmol), and 3 mL of H20 were successively added with 
stirring to a solution of I-aminoadamantane (1.51 g, 10 retool) 
in a mixture of 10 mL of CHCI 3 and 10 mL of ether. Then 
H2NOSOsH (1.49 g, 12.5 retool) and 10 nag of  triethyl- 
benzylammonium chloride were added with vigorous stirring, 
and the reaction mixture was stirred at 30--35 ~ for 12 h. The 
organic layer was separated, dried with K2CO3, and concen- 
trated. Products 4 and 5 were isolated by column chromatogra- 
phy of the residue on silica gel (100--160 lain, the eluent was 
CHC13--MeOH, 20 : 1). 

Diaziddine (4), yield 72 mg (4%), m.p. 43--45 ~ Rf 0.38 
(CHCI3--MeOH, 10:1). Found (%): N, 15.43. CI~HtsN 2. 
Calculated (%): N. t5.73. IH NMR (C6D6) , 6:1.54 (br.s, 6 H, 
13-CH2); 1.66 (br.s, i H, NH);  t.67 (br.s, 6 H, a-CH2, the 
spectnlm of the AB type, Av = 28.0 Hz: 2 j =  -12.2  Hzl; 195 
(br.s, 3 H, "t-CH); 2.25 (dd, I H, Hb, 2j = 5.5 Hz: 3JHc~H = 
7.3 Hz); 2.37 (dd, 1 H, H~, 2j = 5.5 Hz: 3jHCNH = 6.7 HZ). 
~3C NMR (CDC13), 6:29.14 (br.d, ,,-C, 1j = t33.7 Hz): 36.60 
(br.t, 6-C, I j  = 126.4 Hz); 39.03 (br.t, ~-C, I j  = 127.9 Hz); 
40.55 (td, NCH2N , t j  = 174.8 Hz; 2JcN H = 2.9 Hz); 54.79 
(br.s, a-C). 

Compound 5, yield 251 mg (13%), m.p. 49--50 ~ Rf 0.48 
(CHCt3--MeOH, I0 : t). IR, v / cm- t :  2250 (CN); 2880, 2920 
(CH); 3360 (NH). tH NMR (CDCI3), 6 : t . 6 5  (br.m, 13 H, 
13,6-CH2, HN); 2.08 (br.s, 3 H, Y-CHz); 3.54 (s, 2 H, CH2N). 
t3C NMR (CDCI3), i5:28.95 (t, CH2N, l j =  142.4 Hz); 29.09 
(br.d, y-CH, I j  = 133.7 Hz); 36.05 (br.t, ~5-CH~, t j  = 
126.4 Hz); 42.00 (br.t, [3-CH2, I j  = 126.4 Hz); 51.01 (br.s, 
a-C);  119.88 (t, CN, 2j = 7.3 Hz). 

This  work was f inanc ia l ly  suppor t ed  by the  I N T A S  
( G r a n t  No. 94-2839) .  

References  

1. R. G. Kostyanovsky, V. A. Komeev, t. t. Chervin, V. N. 
Voznesensky, Yu. V. Puzanov,  and P. Rademacher ,  
Mendeleev Commun., 1996, 106. 

2. N. N. Makhova, V. V. Kuznetsov, and R. G. Kostyanovskii, 
lzv. Akad. Nauk, Ser. Khim., 1996, 1870 [Russ. Chem. 
Bull., 1996, 45, 1780 (Engi. Transl.)]. 

3. R. Ohme, E. Schmitz, artd P. Dolge, Chem. Bet., 1966, 
99, 2104_ 

4. A. A. Dudinskaya, L. I. Khrnel'nitski, 1. D. Petrova, E. B. 
Baryshnikova, and S. S. Novikov, Tetrahedron, 1971, 
27, 4053. 

5. A. H. Lawrence, D. R. Arnold,  J. B. Stothers,  and 
P. Lapouyade, Tetrahedron Lett., 1972, 2025. 

Received June 17, I996; 
in revised form December 25, 1996 


