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Abstract (] A convenient method for the preparation of N-aryl thiazolines 4ab, 2.2-di-
chlorothiophene 5, thiazolinones 6 and 8. and 2.6-dihydrothiopyran 2-thione 9 derivatives
is described. This depends on interaction of 3.3-dimercapto-1-(4-biphenyl)-2-propen-1-one
1 with dichloroethane, amines, trichloroacetylchloride. chloroacetamide, ethylene oxide and
epichlorohydrin. Antimicrobial activity of the obtained products was studied.
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Interesting pharmacological activity of thiazoles,
thiopyranes and thiophenes' ™ led the authors to
study the synthesis and the various changes in the
structures of these compounds in the hope of ob-
taining less toxic and more potent drugs utilizing
gem-dithiol®, 1 as starting material. Several reports
described the synthesis of thiazolinone. thiophene,
thiopyrane and thiazoline derivatives® 7. Here we
were able to synthesize these products using new
routes, simple reagents and less steps. Interaction
of 1 in the form of disodium salt with 1.2-dichlo-
rocthane led to the formation of 13-dithiolane deri-
vatives 2. This when treated with some amines; ani-
line and 2-furfurylamine gave the products 3-s-alky-
lamine-3-mercapto 1-(4-biphenyl)-2-propen-1-one 3a,
b. Boiling 3a,b in ethanol resulted in the formation
of N-aryl-thiazolines 4a,b via hydrogen sulphide eli-
mination and cyclization. Treatment of 1 with tri-
chloroacetyl chloride in basic medium gave a pro-
duct of molecular formula C;H,,Cl-O-S;. This reac-
tion was suggested to proceed via S—C thio-Claisen
transformation and gave 2.2-dichloro 3-hydroxy 44-
biphenyl)thiophene-2-thione ketone 5, spectral and
elemental analysis confirmed the structure § and
ruled out the other possible isomer structures (cf.
Table ).

In the present communication we report here a
facile and new route for synthesis of thiazolinone
derivative 6 via the reaction of 1 with chloroacet-
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amide in dry ether followed by boiling in etha-
nol/sodium ethoxide solution. Condensation of 6
with benzaldehyde in ethanol and a catalytic
amount of triethylamine led to the formation of
S-benzylidene 2-(4-phenzyl)-benzoyl methylene 4-
oxothiazole 7.

Ethylene oxide and epichlorohydrine reacted also
with 1 in dry benzene and they serve as a suitable
reagents for obtaining 3-mercapto-3-s-ethanol 1-(4-
biphenyl)2-propen-1-one 8 and 5-hydroxy thiopyran-
2-thion 3(4-biphenyl) ketone 9.

Bacteriological testing and results

Seven bacterial cultures selected at random for
initial screening included Gram-positive and Gram-
negative bacteria and yeast of several genera hav-
ing different nutritional requirements and metabolic
activities. Several new compounds were tested in vi-
tro at concentration 10 mg/mol. Data pertaining to
the relation between structures and bacterial activi-
ty of the newly synthesized compounds are present-
ed in Table II. It is to be noted first that most
of listed compounds has marked activity against the
tested microorganisms.

The tested microorganisms were:
1. Bacillus cereus: 2) Sarcina lutea: 3) Staphylococcus
aureus; 4) Escherichia coli; 5) Salmonella pararyphi-
murum; 6) Kelbsiella pneumonia; 7) Candida albi-
cans
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Table 1. Physical data of the synthesized compounds

Comp. IR/ 'H-NMR
No. cm~i(v) 6)

Molecular  mp.
formula T crystn.

Elemental analysis%
Calc./found.
C H N § A«

Solvent  Colour

1 1685C=0), 53(s, 1H, SH), 7.1(s, CH=C) C;;H:0 $; 121 Benzene yellow 66.16 441 000 2352

2540(SH) 74-78(m, 9H, CeHs-CeHa) (272.28) 662 44 — 238 —
3a  2565(SH), 33(d. 2H, CH), 3.8(d. 2H. C::HaNOS; 193 ethanol Orange 70.58 537 357 1638
3400(NH) CH,), 7(s. 1H, CH=C), 73-8 (391.39) 706 54 — 164

(9H. C¢Ha). 82(s. 1H, NH)
3b  3450(NH),

C5HiyNO-S-» 86  benzene Brown 66.14 498 367 1681

2560(SH) (381.35) 661 50 170

4a 1650(C=0), 7.2-8(m, 14H, CiHsCH, C23H,NOS 265 benzene Brown 7731 532 392 897
2950(CH:)  +CeHs), 70(s, 1H, CH=C) (35732) 775 51— 90

4b 1645(C=0), 24-26(q, 4H, CH; thiaz) CyHiNO-S 107  ethanol Brown 7262 489 403 923
2940(CH,)  6-67(t. 3H, Furan). 7.1 (347.29) 726 48 — 1000

(s, IH-CH=Q)

5 3600(0H).  7.2-78(m. 9H. CHsCcH,) CyHWCLOSS 278 benzene Orange 53.56 262 — 1682 1860
1675(C=C). 126(s. |H-OH) (381.19) 536 26 — 169 186
{430(-C=5)

6 169C=0), 3.6(d, 2H. CH,, thiaz)
172(C=0), 70(s, IH, CH=C) 7.2-8
3200(NH) (m, 9H. C¢Hs-CsHa).

11.8(1H, NH)

7 167(C=0), 7.2-81(m, 14H, C.Hs

C|7H|3NO}S 225
(295.24) 691 44 — 108

CxHpNO,S 263

ethanol  Yellow 69.15 440 474 10.85

ethanol Yellow 7520 443 365 836

173(C=0), +C,HsC¢Hy) (383.32) 752 45 - 84
3300(NH)

8 3500(OH), 3.2-34(2d, 4H. 2CH.), 122 CsH 0,8, 232 ethanol Yellow 6455 506 — 2027
1680(C=0), (s, 1H, OH), 72-79(m, 9H. (316.30) 645 500 — 204
2535(SH). C.Hs-C¢Hy), 52(s, 1H, SH)

2850-2800
(CH>)

9 1675(C=0), 29-3.1(2d. 4H. 2CH>). CxH 16058 283  ethanol Yellow 6585 487 — 1953
1440(C=S), 49(s. 1H. thiopyran-3H), (328.31) 658 49 — 196
3520(OH). 7.2-8(m, 9H, CHs-C.H.).
2950(CH.) 13.4(s. b. 1H. OH)

Table II. Antimicrobial activity of synthesized products EXPERIMENTAL

Diameter of inhibition zone in mm
Comp. Gram (+ve) bacteria Gram (—ve) bacteria
No. 1 2 3 4 5 6 7

3a 18 14 15 13 16 16 12
3b 16 16 18 14 10 22 14
4a 12 12 16 22 18 20 14
4b 15 16 12 20 15 14 17

5 13 12 14 13 - 24 -
6 18 16 14 17 12 18 12
7 18 - — - - 12 14
8 17 14 16 20 14 26 22
9 18 18 20 22 12 18 24

All melting points are uncorrected and determin-
ed on “Electrothermal melting point apparatus”. IR
spectra were measured on “Unicam SP 1000 infra-
red spectrophotometer”. "H-NMR spectra were re-
corded on “Varian EM390-90 MHz spectrometer”
and the chemical shifts are expressed in ppm
(CDCLy). The activity of the tested compounds
against microorganisms was determined at the mi-
crobiology department at National Organization for
Drug Control and Rescarch, Giza, Egypt.

3.3-dimercapto 1<{(4-biphenyl)2-propen-1-one 1 and
2 is prepared according to the knwon methods in
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the literature®. (121C).

Action of amines on 2 to give 3ab

A mixture of equimolar ratio of 2 (0.01 mol) and
the required amines. aniline and/or 2-furfurylamine
(0.01 mol) in water (100 m/) was stirred at room tem-
peraturc for 6 hours. Leaving the reaction mixture
over night at room temperature gave 3ab (cf
Table 1). (Yield: 76 & 68%).

Synthesis of thiazoline derivatives, 4a,b

Heating 3a,b (0.0l mol) in cthanol (100 m/) under
reflux till complete evolution of hydrogen sulphide
(cap. 2 hours) afforded the required N. substituted
2-(4-biphenyl vinylketone) thiazoline 4ab (Yield; 66
& 62%).

Synthesis of 2,2-dichloro 3-hydroxy 5-thione 4-(4-biphenyl)
thienyl ketone, 5

A mixture of 1 (0.01 mol). sodium ethoxide (0.022
mol) and trichloroacetylchloride (0.011 mol) in dry
benzene (100 m/) was stirred at room temperature
for 3 hours, then heated under reflux for 4 hours,
Excess benzene distillated to just dryness. then aci-

dified with cold dilute hydrochloric acid (20%) to
give 5. Recrystallization from benzene obtained a
pale yellow crystals (physical data, cf. Table I).
(Yield 81%).

Condensation of 1 with chloroacetamide: synthesis of thi-
azolinone derivative, 6

3 Mercapto 3-S-acetamide 1-(4-biphenyl)2-propen-
l1-one (prepared from 1 vig its reaction with chloro-
acetamide in ether while stirring at 5-10C). (0.01
mol) in absolute (Merck) and sodium ethoxide (0.01
mol) were heated under reflux till complete evolu-
tion of hydrogen sulphide (cap. 3 hours). After cool-
ing, cold water was added while stirring. Leaving
the solution at room temperature over night afford-
ed the required product 5-(4-biphenylmethylene ke-
tone)-thiazolin (3H)3-one 6 (physical data cf. Table
D. (Yield: 77%).

Condensation of 6 with benzaldehyde: Synthesis of 7
A mixture of 6 (0.01 mol) and benzaldehyde (0.01
mol) in ethanol (100 m/) and catalytic amount of
tricthylamine was heated under reflux for 3 hours.
After cooling and pouring into ice-cold water, the
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separated solid was collected and recrystallized from
ethanol to give 7 as a pale yellow crystals. (physical
data cf Table I). (Yield; 86%).

Action of ethlene oxide and epichlorohydrine on 1: Syn-
thesis of 8 and 9

To 1 (001 mol) in dry benzene (100 m/) ethylene
oxide and/or epichlorohydrin (0.01 mol) was added.
The reaction mixture was then stirred at room tem-
perature for 5 hours, then heated under reflux for
2 hours. After leaving the reaction mixture aside
over night, the separated solid was recrystallized
from ethanol to give 8 and 9 respectively. (physical
data, cf Table I). (Yield; 84%).
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