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Synthesis of Heteroxy Arylsulphide Alkanes and Their
Antihistaminic Activity
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A series of new substituted heteroxy bromo alkanes and substituted
heteroxy arylsulphide alkanes have been prepared. The structures of these
compounds were confirmed by spectral and analytical data. The heteroxy
arylsulphide alkanes were screened for their antithistaminic activity by
guinea pig chopped lung anaphylaxis method.

INTRODUCTION

The sulphur containing heterocyclic compounds have been widely used in
various medicaments. Anticancer and antifungal activities have been displayed
by a variety of heterocyclic sulphidsl’z. The clinical utility of various sulphides
and sulphones is also firmly established®. The pharmacological activities as-
sociated with organosulphur compounds, in continuation of our work? and
observation regarding less attention on the synthesis of sulphur analogs of
disodium chromoglycate (DSCG) have prompted to undertake svnthesis of
substituted heteroxy arylsulphide alkanes. DSCG? is found to be useful in asthma
treatment when administered by inhalation. It appears to block a step in the chain
of events triggered by union of antigens with reaginic antibody which leads to
release of spasmogens and other mediator of anaphylactic reaction. Since it is
believed that the relcase of mediator such as histamine, leukotrienes etc.
precipitates the broncho construction of asthma and inflammation of allergic
attack so the synthesised 1-(substituted heteroxy)-2/3-6-arylsulphide alkanes were
screencd for antithistaminic activity.

The substituted heteroxy bromo alkanes (1-46, Scheme 1) were synthesised
by treating dihaloalkanes (Fluka grade) with substituted hydroxy heterocyclic
compounds6“15. The bromoalkanes were further treated with substituted
thiophenols (Fluka grade) in presence of sodium methoxide to give substituted
heteroxy arylsulphide alkanes (47-85, Scheme 1).

EXPERIMENTAL

All the melting points were determined in open capillaries using paraftin bath
and are uncorrected. IR spectra are recorded on Perkin-Elmer-1420 spectro-
photometer in nujol and PMR spectra on FT-80A PMR Spectrophotometer using
CDCl; as solvent and TMS as internal standard. The completion of reaction and
purity of synthesised compounds were checked by TLC.
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1-(4'-Methylcoumarin-7'-oxy)-2-Bromo-Ethane-(1)

The sodium salt of 7-hydroxy-4-methylcoumarin (0.1 mole, 19.8 g) was mixed
with 50 ml dry dimethyl formamide (DMF). To this reaction mixture
dibromoethane (0.1 mole, 18.8 g) was added in portions with constant stirring.
Then the reaction mixture was stirred further for 45 minutes at 80°C. After
completion of reaction, the reaction mixture was cooled and poured over crushed
ice. The solid obtained was filtered, washed with water and dried. Then it was
ether extracted. The ether was removed and solid obtained was crystallised from
alcohol to give 1. Yield 70%, m.pt. 112°C. IR : 1720 (C=0), 1630 (C=C), 1120
and 1260 cm™! (C-O-C); PMR: 2.4 (s, 3H, y-pyrone CHj), 3.51-4.28 (t, 2H,
OCH,-CH,), 4.24-4.28 (t, 2H, OCH,-CHy,), 6.06 (s, 1H, p-H to C=0) and
6.60-7.48 (m, 3H, Ar-H).

All other compounds of this series were prepared by the above procedure.
Their melting points, yields and analytical data are given in Table 1.

TABLE 1
CHARACTERISATION DATA OF SUBSTITUTED HETEROXYBROMO
ALKANES (1-46)

Yield Crystallisation m.pt.  Molecular Fourd (%) (Calc.)

Compd. Het. n

(%) solvent °C formula C H Br N

1 Ia. 2 70 EtOH 112 C;pH,,05Br 51.0 38 282 —
(50.9) (3.9) (28.3)

2 Ia~. 3 60 EtOH 85 C3H;303Br 524 44 269 —
(52.5) (4.4) (26.9)

3 la 4 77 MeOH 65 C;H;sOsBr 540 49 258 —

(53.9) (4.8) (25.7)

4 la S 65 Pet. ether 60 C;sH;,03Br 554 52 247 —
(55.3) (5.1) (24.7)

5 la 6 76 Pet. ether 79 C;6H,903Br 56.7 56 236 —
(56.8) (5.7) (23.7)

6 b 2 72 MeOH 170 CpH,,0sBr 510 38 283 —
(50.9) (3.9) (283)

7 b 3 69 EOH 69 CiH;30sBr 524 43 269 —
(52.5) (4.4) (26.9)

8 b 4 72 MeOH 89 CuH;sOsBr 539 48 256 -——
(54.0) (4.9) (25.7)

9 Ic 2 75 MeOH 118 CuH;0sBr 539 48 257 —
) (54.0) (4.9) (25.7)

10 Ic 3 69 EOH 117 CuiH;;03Br 553 52 245 —
(55.3) (5.1) (24.7)

11 Ic 4 81 EWOH 85 CuHgOsBr 567 57 236 —
(56.8) (5.7) (23.7)

12 Ic S 73  EOH 82 CpHyO0sBr 579 58 226 -

(57.8) (5.9) (22.7)
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N Het Yield Crystallisation m.pt. Molecular Found (%) (Calc.)
ompd. He. (%) solvent °C formula c H Br N
13 Ic 72 EtOH 86 C,;3Hx»03Br 588 62 217 —
(589) (63) (21.8)

14 Id 60 MeOH 190 C;3H;305Br 524 44 269 —
(525) (4.4) (269)

15 1 57 E©OH 90 CLHOBr 540 49 258 —
(539) (48) (25.7)

16 1d 70  MeOH 97 CuHpOBr 554 52 247 —
(553) (5.1) (24.7)

17 1 72 EOH 111 CHOB/r 567 57 238 —
(568) (5.7) (3.7)

18 Id 46 MeOH 98 C,;7H,03Br 579 58 235 —
(57.8) (59) (23.6)

19 I 70 MeOH 131 CpHgEOCIBr 441 31 245 —
(440) (3.0) (24.5)

20 I MeOH 112 CuHROCIBr 443 33 27 —
@44y (3.4) (226)

20 I MeOH 115 CL.HLOCIBr 472 38 26 —
@13) (39) (225)

22 Ie 67 MeOH 131 C;sHigOsClBr 489 42 218 —
(4838) (43) (21.7)

2B I 65 MeOH 57 ClHOCIBr 499 46 208 —
(50.0) (4.7) (20.9)

24 I 67 MeOH 109 C,H,OBr 508 38 281 —
(509) (39) (283)

25 II 75 EtOH 87 C,3H;303Br 524 43 269 —
(52.5) (4.4) (269)

26 60  EOH 104 CLHOBr 539 48 256 —
(540) (4.9) (25.7)

27 II 60 EtOH 106 C;sH;;03Br 553 52 245 —
(553) (5.1) (24.7)

2 1 61 EOH 9 CuHOBr 567 57 236 —
(56.8) (5.7) (23.7)

29 I 62 EOH 158 CiHj0sBr 524 43 268 —
(525) (4.4) (26.9)

30 I 72 EOH 115 CuH;sOsBr 539 49 256 —
(54.0) (49) (25.7)

31 I 75 EOH 119 CiHz0Br 553 52 245 —
(553) (5.1) (24.7)

32 11 66 EtOH 106 C;6H;903Br 566 57 236 —
(56.7) (5.6) (23.5)

33 v 82 MeOH 101 C,oH;oO,NBr 468 39 313 54
(469) (39) (312) (5.5)
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Yield Crystallisation m.pt. Molecular Found (%) (Calc.)

Compd. Het. (%) solvent °C formula C H Br N

3 IV 3 65 Petether 65 C,HONBr 488 43 297 5.1
(48.9) (4.4) (29.6) (5.2)
35 IV 4 47  Pet. ether 64 CiHONBr 506 48 281 48
(50.7) (4.9) (28.2) (4.9)
36 IV 5 50 Pet. ether 67 C;3HO,NBr 522 53 267 48
(52.3) (5.4) (26.8) (4.7)

37 IV 6 67 Petether 81 CyHONBr 537 57 257 44
(53.8) (5.8) (25.6) (4.5)

33 Va 2 62 MeOH 58 C,H,O.Br 497 42 301 —
49.8) (4.1) (302)

39 Va 3 51 MeOH 69 CH30.Br 515 45 286 —
(51.6) (46) (28.7)

40 Va 4 69 MeOH 67 CpH;OBr 531 50 2712 —
(532) (5.1) (273)

41 Va 6 67 MeOH 63 C;5H;00,Br 561 58 248 —
(56.0) (5.9) (249)

42 Vb 2 66 EtOH 178 C3H,404Br 482 42 257 —
(483) (4.3) (24.8)

43 Vb 3 68 MeOH 90 C,4H1604Br 49.7 46 236 —
(49.8) (4.7) (23.7)

4 Vb 4 57 MeOH 95 CiH;0Br 513 49 229 —
(51.3) (4.8) (22.8)

45 Vb 5 76 MeOH 9% C;H004Br 525 S51 218 —
(52.6) (52) (21.9)

46 Vb 6 65 MeOH 57 Cy7H,,04Br 537 54 210 —

(53.8) (5.5) (21.1)

1-(4'-Methyl-6'-ethylcoumarin-7'-oxy)-5-phenylsulphide pentane (55)

Sodium metal (0.1 mole, 2.3 g) was dissolved in dry methanol (100 ml) with
external cooling. To this solution thiophenol (0.1 mole, 11 g) was added in portions
with constant stirring and cooling. This solution of sodium salt of thiophenol was
added to a solution of 1-(4’-methyl-6-ethylcoumarin-7'-oxy)-5-bromo pentane
(0.1 mole; 3.53 g) in dry methanol (100 ml) with constant stirring, maintaining
temp. below 10°C. The reaction mixture was stirred for 1 hr and refluxed on
water bath for 1 h to ensure complete reaction. After completion of reaction, the
deposited NaBr was filtered. The filtrate obtained was concentrated and cooled.
The solid obtained was filtered, dried and crystallised for methanol to give §S.
Yield 73%, m.pt. 59°C. IR: 1710 (C=0), 1620 (C=C), 1140 and 1260 (C-O0-C)
and 730 cm™! (C-S); PMR: 6 1.09-1.33 (t, 3H, ~-CH,~CH3), 1.55-2.00 (m, 6H,
-(CHyp)s-), 2.29 (s, 3H, y-pyrone CHj3), 2.50-2.73 (q, 2H, CH,-CH3), 2.85-3.02
(t, 2H, -SCH,-CH,-), 3.92-4.07 (1, 2H, -OCH,-CH,-), 6.06 (s, 1H, p-H to
C=0) and 6.73-7.35 (m, 7H, Ar-H).
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All other compounds of this series were prepared by the above procedure.
Their melting points, yield and analytical data are given in Table 2.

TABLE 2
CHARACTERISATION DATA OF SUBSTITUTED HETEROXY ARYLSULPHIDE
ALKANES (47-85)
Yield M.pt. Molecular Found (%) (Calc.)

Compd. Het. n

=

(%) °C formula C H S N

47 a2 H 89 65 CgHi0;S 691 50 101 —
(692) (5.1) (102)

48 la 4 H 8 87 CuHy0sS 707 58 93 —
(706) (5.9 (94)

49 Ia 5 H 77 66 CyHpOsS 711 62 91 —
(712) (62) (9.0)

50 Ia 6 H 90 64 CpHpuOsS 716 64 86 —
717) (65 (8.7

s1 b 2 H 9 59 CgHi0S 691 50 101 —
69.2) (5.1) (10.2)

2 I 2 H 90 56 CyplHypOsS 707 58 93 -—
(706) (59) (9.4)

3 Ic 3 H 73 87 CuHy0S 711 61 91 —
(712) (62) (9.0)

54 Ic 4 H 8 70 CpHpyOsS 716 64 86 —
717y (65 (87

s Ic S H 73 59 CyuHy0sS 721 67 83 —
(72.2) (6.8) (84)

6 Ic 6 H 90 121 CuHyOsS 726 71 81 —
: 727y (1.0) (8.0)

57 4 2 H 92 124 CgHgO0S 698 54 97 —
699) (5.5) (9.8)

58 & 3 H 83 105 CyHxOsS 707 58 93 —
(70.6) (5.9) (9.4)

9 1d 4 H 9 9 CuHpOS 711 61 91 —
(712) (62) (9.0)

60 Id 5 H 79 86 CpHy0sS 716 64 86 —
(717) 6.5 8.7

61 6 H 98 105 CulHy0,S 721 67 83 —
(72.2) (68) (84)

62 le 2 H 9 70 CgHis0;8Cl 623 44 91  —
(624) (43) (92)

63 Il 3 H 75 60 CoHp0s8Cl 632 46 87 —
(63.3) (47) (88)

64 le 4 CHy 91 81 CyH,0:SCI 648 53 81 —
(649) (5.4) (82)

65 le 5 CHy 77 98 CpHu0:8CI 656 56 79 —
65.7) (5.7) (8.
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Yield M.pt. Molecular Found (%) (Calc.)

Compd. Het. n R %) °C formula C H S N

66 Ile 6 CH; 74 78 CuHx0SC1 662 61 17 —
(66.3) (60) (1.6)

67 i 2 H 8 160 CgHO0S 691 50 101 —
(69.2) (5.1) (10.2)

68 I 3 H 72 101 CuH,0S 698 54 97 —
(699)° (5.5) (9.8)

69 1 5 H 74 140 CuHp0S 711 61 91 —
(712) (62) (9.0)

70 1 6 H 8 104 CpHuOS 716 64 86 —
(71.7) (6.5) (8.7)

71 m 2 H 72 120 CpHi0sS 698 54 99 —
(699) (55) (9.8)

72 W 4 H 9 81 CuHxOS 711 61 91 —
(712) (62) (9.0)

7 m 5 H 79 105 CpHy0S 716 64 86 —
(71.7) (65) (8.7)

4 IV 2 H 8 114 CgHsOSN 673 52 111 48

(67.4) (53) (112) (49)

75 IV 3 H 79 80 CyH OSN 681 56 106 48

(682) (57) (10.7) (4.7)

76 IV 4 H 9 95 CgHOSN 691 61 101 44

(69.0) (6.0) (10.2) (4.5)

7 IV 5 H 72 105 CoH;OSN 696 63 97 42

(69.7) (64) (9.8) (43)

7 IV 6 H 9 100 CxHnO,SN 703 66 93 40

(704) (6.7) (9.4) (4.1)

% Va2 H 8 81 CyHOS 717 57 112 —
. (71.8) (5.6) (11.3)

80 Va 3 H 95 86 CygHgOS 724 60 106 —
(72.5) (6.0) (10.7)

88l Va 4 CHy 81 79 CxHxOS 735 66 97 —
(736) (6.7) (9.8)

8 Va6 CHy 75 75 CpHx0,8 544 72 91 —
(54.5) (13) (9.0)

8 Vb 2 H 93 130 CoHi0,S 664 56 92 —
(66.5) (5.5) (9.3)

8 Vb 4 CHs; 94 213 CpHuOS 686 61 82 —
(68.7) (62) (83)

8 Vb 6 CH; 8 119 CuHyx0,S 698 67 77 —
(69.9) (6.8) (7.8)

All compounds were crystallised from methanol.

Pharmacological activity

The pharmacological screening of substituted heteroxy arylsulphide alkanes
was carried out in guinea pig at 10 pg/ml concentration. The histamine release
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was measured by guinea pig chopped lung anaphylaxis method. During the testing
of compound, DSCG was used as reference compound. If the compound produced
at least 50% inhibition of release of histamine, it was considered active. The
substituted heteroxy arylsulphide alkanes were found to be active at high
concentration and less active at minimum concentration.
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