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Abstract — Novel heterocyclic systems (2, 3, and 4) have
been obtained by reactons of the corresponding bidentate nucleo-
philes, e.g. 2- mercaptoaniline, 3-mercaptc-1,2,U-triazole and
2-mercaptobenzimidazole respectively, with 4-chloro-3-nitro-

coumarin (1).

In the course of cour studies1'6 on the chemistry of coumarins and related struc-

tures, we have investigated reactions for the preparation of a variety of 3,4-
substituted coumarins. We found that Pearson’s HSAB (hard and soft acids and

bases) pr*inciple,?'17

which predicts the effect of substitution feor interactions
of hard acids {acceptors) with hard bases (donors), and soft acids (acceptors)
with soft bases (donors), may be used as a guiding prineciple in the case of
nucleophilic attack on #4-chloro-3-nitrocoumarin (1). According to our results,6
hard nucleophiles substituted for a chlorine in position 4 and soft nucleo-
philes substituted for a nitro group in position 3 of l.

In this paper we report the reactions of various bidentate nuclecphiles, having
both hard {(amino) and soft (mercapto) nucleophiles, with Y-chlorc-3-nitrocoumarin

(1). These reactions represent a simple and practical procedure for the prepara-

ticn of new heterocyclic systems, acceording to the following scheme:
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Treatment of 1 with Z-mercaptoaniline resulted in the formation of 2. All spec-
troscopic data and mp 337~3400C are in accord with the assigned structure. The
same compound 2 was obtained by an independent synthesis where it was found that
the cyclisation is not accompanied by the Smiles rearrangement. Compound 1 can be
converted into 3 or to Y4, on reacting with 3-mercapto-1,2,4-triazcle and 2-
mercaptobenzimidazole, respectively. The proposed structure of 2 is confirmed by
the 13C NMR spectrum with a characteristic C-3 signal at 90.8 ppm resulting from
simultaneous effects from neighbouring 0 and 3 atoms.18 Since this signal is not
present in the spectra of 3 and 4, this indicates either a different isomeric

structure or an effect of the size of the ring adjacent to the coumarin moiety.19

EXPERTMENTAL

411 melting points are uncorrected. Microanalyses were performed on a Perkin-
Elmer Model 240 elemental analyser. Infrared spectra were recorded on a Perkin-
Elmer M-337 spectrometer (KBr pellet), 1H NMR spectra (TMS8=0) were recorded on
a Perkin-Elmer R 12 A (60 MHz) spectrometer, and mass spectra recorded on a

Hitachi Perkin-Elmer RMV-GL spectrometer {(at 75 eV). 13C NMR spectra were measured

with a JECL FX-100 Fourier transform spectrometer (25.05 MHz) from DMSO—d6 solu-
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tiens using internal TMS.

6,12-Dinhydro [1) benzepyrano [3,4-b] [1,4] benzothiazin-6-one (2):

Te a solution of 1 (1.0 g, 4.4 mmel) in acetonitrile (25 ml), a solution of 2-
mercaptoaniline (0.55 g, 4.4 mmol) in acetonitrile (20 ml) was added dropwise.
The resulting solution was stirred for 2 h at room temperature and during this
period the product precipitated from the solution. The precipitate was collected
and recrystallized from MeOH to give 1.97 g (74%) of 2; mp 337-340°C. (Lit. ' mp

337-340°¢C).

6H- [1]Benzopyrano {4 ,3' :U,5] thiazolo [2,3-c]1,2,4] triazol-6-one (3):

To a seclution of 1 (1.0 g, 4.4 mmol)} in acetonitrile (25 ml), a solution of 3-
mercapto-1,2,4-triazole {(0.34 g, 4.4 mmol) was added dropwise. The resulting
solution was stirred for 2.5 h at room temperature, The yellow precipitate formed
during the reaction was filtered off and recrystallization from Et£OH gave 0.36 g
(34%) of 3; mp 147-149°C. IR(KBr-pellet): 1725 (pyrone C=0), 1610 (C=N}, 1595
{(C=C), 1535, 1480, 1230, 1070, 765 cm‘1; Ty MR [D6 JpMs0: £=7.0-8.1 (m, U4H, arom),
8.45 (s, 1H) ppm. MS: m/e (relative intensity) = 243 (100), 205 (5.3}, 183 (L.6),
186 (31), 187 (6.8), 159 (3.0}, 144 (4.6), 135 (9.8), 129 (3.8), 128 (22.1), 121

{9.1), 120 (25.8), 116 (7.6), 104 (6.8), 103 (17.4). C,qH 5 (243.2) Calec.

sH3C,
C, 54.33; H, 2.07; N, 17.27. Found C, 54.02; H, 2.06; N, 17.42.

6H-[1]Benzepyranc [H',B':4,5]thiazolo[3,2-a]benzimidazol—6—one {(4):

To a solution of 1 (1.0 g, 4.4 mmol) in acetecnitrile 125 ml, a sclution of 2-
mercaptobenzimidazole (0.66 g, 4.4 mmol) was added dropwise. The resulting solu-
tion was stirred for 3 h at room temperature. The yellow precipitate was filtered
off and washed with 70 ml of an aqueous scoluticen of NaHCOB. Recrystallization from
ETOH gave 1.26 g (98%) of 4 wmp 201-203°C. IR {KBr-pellet): 1735 {pyrone (=0},

1605 (C=N), 1590 {C=C), 1450, 1280, 1070, 770 em™ .

H NMR [DG]DMSO: &= 7.1-8.2
(m, 8H, arom). MS: m/e (relative intensity): 292 (30.1), 248 (4.5), 246 (5.1},
227 (5.6), 222 (15.9), 167 (18.1), 152 (6.8), 151 (11.3), 150 (100.0), 149 (9.0),
134 (U4.5), 125 (15.9), 124 (66), 123 (47.7), 122 (10.2), 121 (4.5), 120 (7.9).
C16H8N202S (292.3) Cale. C, 65.74; H, 2.76; N, 9.58. Found C, 65.38; H, 2.7%;

N, 9.71.
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A complete analysis of 13C NMR spectra will be reported elsewhere.
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