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Summary: The first representatives of a new ring system, the 2,3a,6a-triazaphenalenium
quaternary salts are prepared by the cycloaddition of tetrahydro-4H-pyrido[l,2-a]pyrimidin-
-4-ones containing an a-chloroenamine moiety with azomethines.

Earlier we have reported2

that 6,7,8,9-tetrahydro-4H-pyrido[1,2-alpyrimidin-4-ones (1)
contain an active methylene group in position 9. Numerous electrophilic reactions have been
accomplished on this site of the molecule, e.g. ha]ogenation3, diazonium coup]ing4. acyla-
tion with isocyanates5 and reactive iminium ch]oridess. From pharmacological considerations
we aimed to bring about a new ring between the N-1 and C-9 atoms.

For this purpose compounds 2, derived from 1 and phosgeneiminium-ch1or1de6, proved to be
convenient starting materials. Compounds 2 as amide chlorides generally are versatile start-
ing materials for different reactions e.g. by loss of HC1 they can smoothly be transformed
into a-chloroenamines 3 which are expected to take part in cycloaddition reactions. Similar
cycloadditions of og-chloroenamines were thoroughly investigated by Viehe and his co—workers7
in the last decade. They observed the cycloadditions of simple g-chloroenamines with olefines,
acetylenes, nitriles and azomethines.

These results tempted us to accomplish similar cycloaddition reactions with heterocyclic
enamines of type 3. We failed to carry out cyclisation reactions with C=C double bonds but
our attempts were successful in the case of aldimines and ketimines. It has turned out that
the cyclisation of a-chloroenamines 3 with the imines 4 takes place under mild conditions, at
room temperature in solvents such as CHC]3 or MeCN. A1l of the cycloaddition products obtained
in MeCN at 80°C are well-defined salt-like compounds of pale yellow colour, soluble in water
and polar organic solvents. ‘
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For the structure of the products a bicyclic form 5 and tricyclic forms 6 and 7 can be
considered. To prove the structure 1H,13C nmr studies and X-ray investigations were carried
out. 1H nmr was not sufficient to distinguish between the structures, as for instance in the
case of the product obtained from 3a and 4a the singlets appearing at 8.34 and 9.72 ppm can
be assigned to H-3 and H-4 pr‘otons-g of the tricyclic products (6a or 7a), but also to H 2

8b of compound 5a. Proof for the cyclised product was afforded by the C nmr

and H-3' protons
where the signal of C-3 appears at 75 ppm affirming its sp3 characterg. In the cyclisation
reaction a secondasymmetric centre is formed in position 3 thus diastereomers 6 and 7 are to
be expected. The products obtained under the above reaction conditions seemed to consist of
one isomer according to 1H and 13C nmr, but these spectra did not allow configurational
distinction. X-ray investigation of the product of 3b and 4a showed the trans structurelo,
6c (see Fig.).

1

H nmr Chemical shifts, (intensity) ppm JEOL FX-100 solvent (:DC]3 §(TMS) = 0
Com- Me-7  H-7 NMe2 NMe Ar-3 H-3 H-4 COOEt y[%] mp[oC}
pounds or Me or Ph-5

6a 1.28d 5.0m 3.19s 3.80s 7.2m 8.34s 9.73s 4.30q 1.38t 93 233
= (3H) (1H) (6H) (3H) (5H) (1H) (IH) (2H)  (3H)

7 1.18d 5.0m 3.13s 3.76s 7.2m 8.29s 9.78s 4.29q 1.38t not

fa® (3H)  (IH)  (6H) (3H) (5H)  (1H) (IH) (2H)  (3H) isolated

&b 1.30d 5.0m 3.37,3.32s 3.47s 7.2m 2.37s 8.64s 4.36q 1.40t 91 207
- (3H)  (1H) (6H) (3H) (5H) (3H) (IH) (24)  (3H)

1.33d  4.9m  3.26s  3.64s 7.3m  7.56s 9.35s - -
L5 (3H)  (1H)  (6H) (3H) (5H)  (1H) (1H) 93 2
6d 1.30d  4.9m 3.08s 3.70s 7.2m 8.07s 9.12s 7.4m 86 170
= (3H)  (1H) (6H) (3H) (5H) (1H) (1H) (5H)



2893

13C mmr Chemical shifts, JEOL FX-100 so]vent=CDC]3 §(TMS)=0 ppm

Com-
pounds c-1 NMe2 Me-2 C-3 C-4 c-5 C-6 c-7 C-8 C-9 C-9a C-9

ba 148.9 42.6 42.6 75.4 148.9 107.0 161.7 47.0 25.7 18.9 86.2 154.9
Ta* 150.4 42.9 42.9 75.7 148.2 107.8 161.7 48.2 24.8 20.4 86.1 155.1

*signals assigned by adding 6a to the solution containing 6a and 7a in a ratio 1:1

In order to obtain some information on the mechanism of the cyclisation we have accom-
plished the reaction of 3a and 4a in nmr tube at 25°C. The expected pathway is the quaternisa-
tion of the imine followed by the nucleophilic attack of the ring nitrogen atom on the iminium
carbon but a concerted mechanism could not be excluded either. We have established that the
tricyclic compound forms stepwise: the first step leads very quickly to the quaternised mole-
cule 5a which than cyclises to 6a and 7a with a half-period of about one hour (see Table
below)

Characteristic H nmr signals® of the reaction mixture of 3a and 4a in CDCl1, at 25°C at

different times JEOL FX-100
Compds 3a 4a 5a 6a and 7a
Time(min) "~ , NMe., CH  NMe H-3'  H-2  NMe NMe, H-3  H-4 NMe  NMe,
0 8.48 3.03 8.13 3.42 - - - - - - - -
- - - - 8.65 8.37 3.52 2.91 - - - -
8.25 9.73 3.60 3.19
100%+ - - - - 8.67 8.53 3.52 2.92

8.30 9.81 3.71 3.24
#all signals are singlets
**the ratio of 5a, 6a and 7a is cca 0.5:1:1

This investigation gave also an insight into the stereochemistry of the process. Under
such conditions diastereomers 6a and 7a were formed in 1:1 ratio. When, however, this reac-
tion mixture was heated at reflux temperature for 16 hour in acetonitrile, only diastereomer
ba was detected indicating that 7a is the kinetic while 6a is the thermodynamic product.
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ORTEP diagram of 6c cation with relevant bond lengths, max. e.s.d.: 0.004 R
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