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Tropane alkaloids have received much atten-
tion because many of them reveal remarkable bio-
logical activity (1-5). Compounds with tropinone
structure or related 8-azabicyclo[3.2.1]octane skele-
tons have attracted considerable attention in medic-
inal chemistry because of their influence on neuro-
transmitters. They are of interest as analogues of
cocaine and other physiologically active compounds
and are considered as candidates for drug develop-
ment, for example, for treatment of cocaine addic-
tion, neurodegenerative diseases such as Alzheimer
(6, 7) and Parkinson, etc. Several new tropinone
analogues were prepared for the treatment of
obstructive lung diseases (8), structure-activity stud-
ies (9, 10) inhibition of dopamine uptake (11) bind-
ing as ligand of nicotinic acetylcholine receptor (12)
etc. There were also identified and prepared other
pharmaceutically interesting alkaloids with tropane
fragment incorporated into more complex structure
(13, 14).

Due to their unique structural feature, the syn-
thesis of tropane skeleton was a challenge and
involved long sequence of reactions until pioneer-
ing synthesis of R. Robinson (15). Recently, a vari-
ety of new synthetic approaches to this class of
bicyclic nitrogen heterocycles has been developed,
based mainly on cycloaddition, transition metal cat-
alyzed reactions, tandem domino reactions and oth-
ers (16-22). 

An alternative approach, very efficient in the
search for the new derivatives, involved modifica-
tion of tropane skeleton (23). The modifications
were based on aldol type condensation (24, 25),
modification of carbonyl group (26, 27), annulation
(28), Wittig type reaction (29) and others. The often
used modification pathway starts with N-demethyla-

tion of tropinone (30-32). Herein we attempted to
use our new N-dealkylation procedure based on
quaternization of tertiary amines after treatment
with 2-chloro-4,6-disubstituted-1,3,5-triazine (33).
It has been expected that this approach would be
useful for the preparation of hybrid combining in
one structure the tropane fragment, topoisomerase
inhibitors based on aminotriazine and additional
reactive center ready for incorporation of nitrogen
mustards (NM) fragment used as antineoplastic
agents. It is anticipated that the presence of all these
pharmacophores would be benefical for improving
therapeutic index of the hybrid structure. 

EXPERIMENTAL

Reaction of tropinone (1) with 2-chloro-4,6-

dimethoxy-1,3,5-triazine (2) 

To the vigorously stirred solution of CDMT (2)
(0.350 g, 2 mmol) in dichloromethane (5 mL)
tropinone (1) (0.28 g, 2 mmol) was added. The mix-
ture was gently boiled under reflux for 24 h. The
solution was cooled to room temperature, washed
with 1 M aqueous KHSO4 and water, dried with
MgSO4 and evaporated. The mixture of products
was obtained according to TLC, HPLC and NMR. 

Reaction of tropinone (1) with 2,4-dichloro-6-

methoxy-1,3,5-triazine (4). Synthesis of 8-(4-

chloro-6-methoxy-1,3,5-triazin-2-yl)-8-aza-bicy-

clo[3.2.1]octan-3-one (3)

The vigorously stirred solution of 2,4-dichloro-
6-methoxy-1,3,5-triazine (4) (0.18 g, 1 mmol) and
tropinone (1) (0.28 g, 2 mmol) in dichloromethane
(5 mL) was gently boiled under reflux for 24 h. The
solution was cooled to room temperature, washed
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with 1 M aqueous KHSO4 and water, dried with
MgSO4 and evaporated. The crude residue was
poured on silicagel column and eluted with
dichloromethane. Fraction with spot Rf = 0.17 (TLC,
dichloromethane) was collected and after evapora-
tion yielded 8-(4-chloro-6-methoxy-1,3,5-triazin-2-
yl)-8-aza-bicyclo[3.2.1]octan-3-one (3) (0.17 g,
64%); m.p. = 194-196OC.
1H-NMR (CDCl3) (δ, ppm): 1.83 (2H, AB system, J1

= 10 Hz, J2 = 6.5 Hz); 2.16-2.22 (2H, m); 2.46 (2H,
d, J = 16 Hz); 2.70 (2H, AB system, J1 = 16 Hz, J2

= 4.5 Hz); 4.00 (3H, s); 5.02-5.06 (2H, m). 13C-NMR
(CDCl3) (δ, ppm): 28.51; 48.34; 52.70; 55.26;
147.69; 163.22; 171.38; 206.81. IR (film/NaCl) (ν,
cm-1): 2960, 1710, 1580, 1495, 1455, 1390, 1360,
1285, 1260, 1220, 1195, 1045, 995, 950. Analysis:
Calcd. for C11H13ClN4O2: C 49.17%; H 4.88%; N
20.85%; Cl 13.19%. Found: C 49.37%; H 4.89%; N
20.55%; Cl 13.15%.

RESULTS AND DISCUSSION

It was found that quaternary N-triazinylammo-
nium chlorides are formed from broad range tertiary

amines and 2-chloro-4,6-disubstituted-1,3,5-tri-
azines (2). In most of the cases quaternization reac-
tion proceeded quickly under mild condition allow-
ing isolation of appropriate intermediate quaternary
salts. Amines, with spacious substituents on nitro-
gen atom reacted with 2 less readily giving under
more vigorous conditions appropriate quaternary
ammonium chlorides, which subsequently decom-
posed to alkyl chlorides and appropriate 2-(dialky-
lamino)-4,6-dimethoxy-1,3,5-triazines, respective-
ly. For tertiary amines with different substituents on
the nitrogen atom the strongly diversified reactivity
of N-alkyl groups has been observed. It has been
found that the most prone to substitution were the
groups affording the most reactive halides (benzyl ~
allyl > methyl > alkyl), but substitution involving
the phenyl group never was detected. Moreover, the
substituted alkyl groups were not susceptible to
rearrangement and thus, no formation of rearranged
haloalkanes was observed.

It has been found that this procedure with ster-
ically constrained bicyclic system of tropinone 1

proceeded less favorably than in the case of typical
tertiary amines. Reaction of 1 with 2 yielded, as

Scheme 1. Reaction of tropinone (1) with  2-chloro-4,6-dimethoxy-1,3,5-triazine (2) and 2,4-dichloro-6-methoxy-1,3,5-triazine (4). 
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expected, strongly polar intermediate product
detected by TLC method, however, the subsequent
decomposition gave a mixture of ring opening and
N-demethylated nortropane products, according to
the 1H-NMR studies. 

A pure N-demethylated product 3 was, howev-
er, obtained by reacting tropinone with more reac-
tive 2,4-dichloro-6-methoxy-1,3,5-triazine (4).

After isolation by column chromatography, mono-
substituted triazine 3 was obtained with 64% yield.
The strong downfield shift of signal of H-C-N-tri-
azine fragment in 1H-NMR spectrum from 3.450
ppm observed for the substrate to 5.043 ppm in the
product was previously noticed and reported as very
characteristic for introduction of triazine ring. 

It has to be added that the prepared hybrid
structure bearing triazine and tropane fragment was
ready for further modification by the treatment of
the reactive chlorine substituent in the triazine ring
with variety of nucleophiles. This opens the new
path leading to hybrides with three pharmacophores
in one molecule. 
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