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15.* T R A N S F O R M A T I O N  O F  1,3-DIAZA- AND 1,3 ,5-TRIAZA- 

ADAMANTANES TO 1,4-DIAZA- AND 1 , 3 , 6 - T R I A Z A H O M O -  

ADAMANTANES 

Ts. E. Agadzhanyan, A. D. Arutyunyan, and G. S. Saakyan 

Derivatives of 1,3-diaza- and 1,3,5-triazaadamantanes react with 1,2-dibromoethane in the presence of base 

to give derivatives of l,4-diaza- and 1,3,6-triazahomoadamantanes, respectively. Schiff'bases were obtained 
containing the 1,3,6-triazahomoadamantane ring. 

In previous work [2, 3] we have shown that the reaction of 1,3-diaza- and 1,3,5-triazaadamantanes with alkyl halides 

give 3,7-dialkyl derivatives of 3,7-diaza- and 1,3,7-triazabicyclo[3.3.1]nonanes, respectively. 
The azaadamantanes indicated above were subjected to reaction with 1,2-dibromoethane in order to synthesize 1,4-diaza- 

and 1,3,6-triazahomoadamantanes. 5,7-Dimethyl-6-oxo-l,3-diazaadamantane (I) in benzene in the presence of triethylamine 
and 7-nitro-l,3,5-triazaadamantane (III) upon heating at reflux in aqueous dioxane in the presence of sodium hydroxide react 

with an equimolar amount of 1,2-dibromoethane to give 6,8-dimethyl-7-oxo-1,4-diazahomoadamantane (II) and 8-nitro-l,3,6- 
triazaadamantane (IV), respectively, i.e., the methylenediamine group in 1,3-diaza- and 1,3,5-triazaadamantanes is replaced 
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by an ethylenediamine group. 

NO2 NO,  NIl2 N ~ C H R  

;N23 / N23 
III IV V VI a - : t  

Via :  R = Ph;  b: R = 3 -pyr idy l ;  c: R = o - H O C 6 H 4 ;  d: R = o -FC6H4;  e: R = 2 - fu ry l ;  f: R = 2 - o x y n a p h t h y l  

The reduction of the nitro group in triazahomoadamantane IV by hydrazine hydrate in the presence of Raney nickel 
catalyst gave 8-amino-l,3,6-triazahomoadamantane (V). The azeotropic distillation of water from the mixture of V and a series 

of aromatic aldehydes gave the corresponding Schiff bases containing a 1,3,6-triazahomoadamantane ring VIa-Vlf. 
The molecular masses of the products determined by mass spectrometry corresponded to the calculated values. The 

IR spectra of adamantanes VIa-VIf have a band for the C = N  bond at 1620-1650 cm -1 . 

*For Communication 14 see [1]. 
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The signals for the NCH2CH2N group protons in the PMR spectra ofdiaza- and triazahomoadamantanes appear as singlets 

at 3.0-3.23 ppm, while the signals for the NCH2N group protons of the triazahomoadamantanes appear as a multiplet or two 

doublets. The signals for the CCH2N group protons in diazahomoadamantane appear as two doublets, while these signals t~r 

triazahomoadamantane appear as a multiplet at 2.18-3.65 ppm. 

EXPERIMENTAL 

The IR spectra were taken on a Specord UR-20 spectrometer in Vaseline mull. The PMR spectra were taken on a Varian 

T-60 spectrometer in CDCI 3 with TMS as the internal standard. The mass spectra were taken on an MKh- 1320 mass spectrometer. 

The reaction course and purity of the compounds were monitored by thin-layer chromatography on alumina in 1-butanol saturated 

with aqueous ammonia (A) and on Silufol UV-254 plates using a 7:3 mixture of 1-propanol and water (B) and l-butanol saturated 

with aqueous ammonia (C). 

The elemental analysis data for II, IV, V, and VIa-Vlf for C, H, and N corresponded to the calculated values. 

6,8-Dimethyl-7-oxo-diazatricyclo[4.3.1.13,8]undecane (II, CtIHI8N20). A sampl e of 1.45 g (7.7 mmoles) of 1,2- 

dibromoethane was added to a solution of 1.4 g (7.7 mmoles) of diazaadamantane I in 100 ml of benzene and heated at reflux 

for 1 h. Then 2 g (0.02 mole) triethylamine and the mixture were heated at reflux with stirring for an additional 8 h. The reaction 

mixture was cooled and filtered. The benzene solution was evaporated in vacuum and the residue was recrystallized from heptane, 

mp 98-99~ [4]. Rf0.32 (B). IR spectrum: 1710 cm -1 (C=O) .  PMR spectrum: 0.9 (6H, s, 2CH3), 2.96 (4H, d, J = 14 Hz, 

5,9,10,11-CHa), 3.1 (4H, d, J = 14 Hz, 5,9,10,11-CHe), 3.23 ppm (4H, s, NCH2CH2N ). M + 194. The yield of l l  was 1.1 

g (73%). 

8-Nitro-l,3,6-triazatricyclo[4.3.1.13,8]undecane (IV, CsH14N402). A solution of 1.84 g (0.01 mole) triazaadamantane 

III, 1.88 g (0.01 mole) 1,2-dibromoethane, and 0.8 g (0.02 mole) sodium hydroxide in a mixture of 100 ml dioxane and 20 

ml water was heated for 18 h. The organic layer was separated and evaporated. The residue was recrystallized from heptane, 

mp 189-191~ Rf0.37 (B). IR spectrum: 1340, 1545 cm -1 (C--NO2). PMR spectrum: 3.0 (4H, s, 4,5-CH2), 3.2-3.65 (6H, 

m, 7,9,11-CH2), 3.41 (2H, d, J = 14 Hz, 2,10-CHa), 3.95 ppm (2H, d, J = 14 Hz, 2,10-CHe). M + 198. The yield of IV 

was 0.9 g (45%). 

8-Amino-l,3,6-triazatricyclo[4.3.1.13,8]undecane (V, CsHItN4). A sample of 7.5 g (0.128 mole) 85% hydrazine 

hydrate was added to a suspension of 7.7 g (0.38 mole) triazahomoadamantane IV in 150 ml methanol. Then a suspension of 

1.5 g Raney nickel in 50 ml methanol was added in small portions with stirring over 5 h at 35-40~ The mixture was heated 

at reflux on a water bath for 30 rain, cooled, and filtered. The filtrate was evaporated in vacuum. The residue was recrystallized 

from heptane, mp 179-180~ Rf 0.31 (A). IR spectrum 3100-3500 cm -L (NH2). PMR spectrum: 2.12 (2H, s, NH2), 2.66 

(3H, d, J = 14 Hz, 7,9,11-CH,), 3.0 (3H, d, J = 14 Hz, 7,9,11-CHe); 3.14 (4H,c,4,5-CH2); 3,6 (2H, d, J = 14 Hz, 2,10- 

CHa); 4,1 ppm (2H, d, J = 14 Hz), 2,10-CHe). M + 168. The yield of V was 4.2 g (60%). 

8-Arylidenamino-l,3,6-triazatricyclo[4.3.1.13,S]undecanes (Vla)-(VIf). A mixture of 0.1 mole triazahomoadaman- 

tane V and 0.1 mole of the corresponding aldehyde in toluene was heated at reflux for 15 h with a Dean-Stark trap in the 

presence of 0.2 g p-toluenesulfonic acid until no further water was liberated. The residue was filtered and recrystallized from 

heptane (Via and Vie). In the other cases, the filtrate was evaporated in vacuum. The residue was recrystallized from heptane 

(Table 1). 
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