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Abstract—Ethyl 6-alkyl(aryl)-4-chloromethyl-2-methylpyridin8-carboxylates react with ammonia and
primary amines to give 6-substituted 3-alkyl(aryl)-1-methyl-1,2-dihydropyrrolof3pd+idin-7-ones.
The reactions with 4-aminopyridine yield ethyl 6-alkyl(aryl)-2-methyl-4-(4-pyridylaminomethyl)pyridine-3-
carboxylates.

As shown previously, alkyl pyridine-3-carboxylatescompounds/la-Vic as final products. No cyclization
react with primary amines to give the correspondingf VI occurred when the reaction was carried out in
nicotinamides [1] some of which exhibit anticon- a higher-boiling solvent, such as 1-propanol or DMF.
vulsant and antimicrobial activity [2, 3]. The presentPresumably, the reason is the lower nucleophilicity of
communication reports on the results of the reactiothe amino group in 4-aminopyridine, as compared to
of ethyl 6-alkyl(aryl)-4-chloromethyl-2-methylpyri- ammonia and primary aliphatic amines.

dine-3-carboxylateta—Id with ammonia and primary  The structure of compound$-VI was confirmed
amines RNH,, which leads to formation of 6-Fsub- by the'H NMR and IR spectra. Pyrrolopyridinés-V
stituted 3-alkyl(aryl)-1-methyl-1,2-tiydropyrrolo-  showed in the IR spectra characteristic bands belong-
[3,4]pyridin-7-oneslI -V; in the reaction ofl with ing to stretching vibrations of the lactam carbonyl
4-aminopyridine the corresponding ethyl 6-alkyl(aryl)-group (16861720 cm?') and pyridine ring (1540
2-methyl-4-(4-pyridylaminomethyl)pyridine-3-car- 1620 cm?) [4]. The *H NMR spectra ofll -V con-
boxylatesVI are formed (Scheme 1). The reactionsained singlet signals from protons of the pyrrolopyri-
were carried out in aqueowsicoholic or alcoholic dine ring system, signals from protons of the alkyl

medium, and product$l -VI were obtained in 66 (aryl) substituent in positior8, and signals from the
83% yield. The initial stage of the reaction of esterN-substituent (Table 1).

I with ammonia and primary amines is nucleophilic

substitution of chlorine in the chloromethyl group EXPERIMENTAL
by amino; intermediate 4-aminomethyl derivative of
nicotinic acid undergoes cyclization to pyrrolo[3}- The IR spectra were measured on UR-20 and

pyridinesll -V with liberation of ethanol. The reaction Specord M-80 spectrometers in mineral oil. The
of | with 4-aminopyridine stops at the stage of!H NMR spectra were obtained on a Tesla BS-487B
chlorine replacement by 4-pyridylamino group to giveinstrument (80 MHz) using hexamethyldisiloxane as

Scheme 1.
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Table 1. 'H NMR spectra of pyrrolopyridinedla—lic, llla, IVa, and Va

Compound Chemical shiftsd, ppm

no. R CHs CH, CH R’

lla 2.78 s 3.00 s 4.75 s 7.78 s 843 s

lIb 149 t, 3.58 q 3.08 s 4.78 s 7.86 s 8.42 s

lic 753 m 3.06 s 473 s 9.00 s 8.36 s

lla 296 s 3.20 s 4.86 s 793 s 145 d, 4.73 ¢
IVa 3.16 s 293 s 4.96 s 7.90 s 416 t, 4.76 t
Va 298 s 3.25 s 491 s 7.86 s 3.60 s, 4.30 s

Table 2. Yields, melting or boiling points, and elemental analyses of compouhd¥I

Compound| Yield, | mp, °C, or bp, Found, % Calculated, %
. % °C (o, mm) Formula
’ C H N C H N

lla 78 196-197 67.03 | 6.00 | 17.61 CgH1gN,O 66.66 | 6.17 | 17.28
b 75 190-192 68.64 | 6.69 | 15.67 CioH1oN,0 68.18 | 6.82 | 15.91
lic 76 216-217 74.80 | 5.67 | 12.24 Ci4H1oN,0 75.00 | 5.35 | 12.50
lid 73 174-175 65.69 | 4.48 | 10.49 C14H11CIN,O 64.99 | 4.25 | 10.83
lla 83 131132 70.06 | 7.86 | 14.06 CioH16N,0 70.59 | 7.64 | 13.73
b 79 123-124 71.89 | 8.43 | 13.07 Ci3H1gN,0 7156 | 8.26 | 12.84
lllc 70 142-143 76.87 | 6.68 | 10.78 Ci6H16N50 76.19 | 6.34 | 11.11
ld 71 126-127 67.74 | 5.41 | 10.03 C16H15CIN,O 67.01 | 5.23 9.77
IVa 82 133-134 64.52 | 7.04 | 13.89 C11H14N50, 64.08 | 6.80 | 13.59
IVb 79 126-127 65.83 | 7.48 | 12.93 CioH16N50, 65.45 | 7.27 | 12.72
Ve 75 149-150 71.08 | 6.10 | 10.11 Ci6H16N-0, 71.64 | 597 | 10.45
Ivd 73 126-127 63.86 | 5.07 9.48 C16H15CIN,O, 63.47 | 4.96 9.26
Va? 73 127-129 (2) 60.87 | 5.73 | 12.24 CioH14N5O4 61.54 | 5.98 | 11.96
VhP 69 140-141 (3) 63.41 | 6.61 | 11.67 Ci3H16N504 62.90 | 6.45 | 11.29
Ve 66 108-110 67.09 | 590 | 10.13 Ci16H16N-05 67.61 | 5.63 9.86
Via 80 213-214 66.94 | 6.63 | 14.90 Ci6H19N30, 67.37 | 6.67 | 14.73
Vib 74 163-164 67.70 | 7.11 | 13.96 C;7H51N3O, 68.23 | 7.02 | 14.05
Vic 71 96-97 73.09 | 6.20 | 11.87 Cy1H51N3O, 72.62 | 6.05 | 12.10

2 ¢2° = 1.0966,n% = 1.4985." d2° = 1.0731,n% = 1.4951.

reference; samples were examined a$8% solutions under vigorous stirring at 2@5°C to a mixture of
in CCl, or DMSOdg. The purity of the products was 30 ml (0.4 mol) of 25% aqueous ammonia and 25 ml
checked by TLC on Silufol UV-254 plates. Initial of methanol. The mixture was stirred for 5 h at-30
ethyl 6-substituted 4-chloromethyl-2-methylpyridine-35°C, cooled, and diluted with 186050 ml of water.
3-carboxylateda—Id were synthesized by the proce- The precipitate was filtered off, washed with cold
dure reported in [5]. The yields, melting or boiling water, and recrystallized from water.
points, and elemental analyses of the products are 3 6-Disubstituted 1-methyl-1,2-dihydropyrrolo-
given in Table 2. [3,4c]pyridin-7-ones Illa-llld and IVa -IVd. A so-
3-Substituted 1-methyl-1,2-dihydropyrrolo- lution of 0.1 mol of estefa-Id in 25 ml of methanol
[3,4C]pyridines lla-lld. A solution of 0.1 mol of was added dropwise under vigorous stirring at-25
esterla-Id in 50 ml of ethanol was added dropwise 30°C to a solution of 0.1 mol of isopropylamine or
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2-aminoethanol in 25 ml of methanol. Triethylamine,pump), and the residue was recrystallized from

14 ml (0.1 mol) was then added, and the mixture wasoluene.

refluxed for 4 h and was treated as described above Ethyl 2,6-dimethyl-4-(4-pyridylaminomethyl)-

for the synthesis of compoundsa-lid. pyridine-3-carboxylate (Vla). IR spectrum,v, cni™:
3-Alkyl-6-(methoxycarbonylmethyl)-1-methyl- 3180 (N-H), 1720 (G=0), 1275 (G-O-C). *H NMR

1,2-dihydropyrrolo[3,4-c]pyridin-7-ones Va-Vc. spectrum,s, ppm: 2.23 t (3H, EG;CH,0), 4.29 q

To a solution of 6.3 g (0.05 mol) of glycine methyl (2H, OCH,), 2.40 s and 2.46 s (3H each, 2gH

ester hydrochloride in 50 ml of water at-2Z30°C we 4.65 s (2H, CH), 5.38 s (1H, NH), 6.988.03 (two

added dropwise 100 ml of a 10% aqueous solution afloublets, 5H, pyridine ring protons).

sodium carbonate and then a solution of 0.05 mol of

esterla-Ic in 50 ml of methanol. The mixture was REFERENCES

heated for 5 h at 5%0°C, cooled, diluted with water,
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