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Cyanoethylatmn of  2-Mercaptoimidazoles.
A Novel  Synthesis  of  Thiazines and
Thiazoles
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1,3-THIAZINE derivatives have found application in clinical medi-
cine due to their strong analgesic muscle relaxing properties. and hy-
pothermic activities. These reports promoted me to udertake the syn-
thesis of fused heterocycles of the type imidazo [2,1-b} 1,3-thiazine

for pharmacological studics.

Cyanoethylation of each of 4,5-diphenyl-2-mercaptoimidazole -3 and 5,5-
diphenyl-2-mercapto-4-imidazolinone (7)™ with equimolecular amounts of
acrylonitrile in aqeuous pyridine gives 3-N-(B-cyanoethyl)-2 -mercapto-4,5-
diphenylimidazole (2) and 3-N-(f-cyanoethyl)-2-mercapto-5,5-diphenyl-4-
imidazolinone (8) respectively.  Cyclization of 2and 8 with acetic/
hydrochloric acid mixture afforded products formulated as 6,7-

o (i)
it
B 3
P,,I /\ I»

2




182 ASMAA A. MAGDELDIN | of al.

diphenylimidazo [2,1-b]-1,3-thiazine-2-one (4) and 7.7-diphenylimidag,
[2,1-b]-1,3-thiazine-2,6-diones (V). Compounds 4 and 9 were identical in 4|
respects with those obtained from the reaction of each of | and 7 with ethy]
acrylate (by melting point and rnixed melting point determinations, analytj-
cal and spectral data). It has been reported that nitriles reacted with thiogly-
collic acid to give thiazolones (5-7). Compound 2 underwent reaction with
thioglycollic acid in dry pyridine to yield a thiazole derivative. Two tauto.
meric structures 3a and 3b for this thiazole seemed to be possible. Since the
IR spectrum of the compound revealed the absence of the O group and the
presence of a strong absorption band at 1725 em ! (C=0), structure 3b wag
excluded.
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Aromatic aldehydes condensed readily with compound 4 to give the cor-
~’responding arylidene derivatives (5a,b). Compound 4 also reacted with
7 a[yldiazonium chloride to afford 6a,b, which exist in hydrazo rather than in

the azo form (cf. Experimental Part).

. Experimental  Section

 All melting points are uncorrected. IR spectra ‘were recorded on a
,kue Unicam SP-1100 spectrophotometer using KBr discs. The IHNMR
 spectra were recorded on 2 Varian EM-390-90 MHz spectrometer using
DMSO-dg as a solvent and TMS as an internal standard. Chemical shifts are
expressed as 8 ppm units. Fhe microanalyses were performed by the Micro
Analytical Centre of Cairo University.

Synthesis of 3-N-( B-cyanoethyl)-2-mercapto-4,5-diphenylimidazole (2) and
3-N- (B-cyanoethyl)-2-mercapto-5,5-diphenyl-4-imidazolinone (8)

A mixture of each of 1 (2.52 g) and 7 (2.68 g) (0.01 mole) and 3 ml acry-
lonitrile in pyridine (50 ml) and water (10 ml) was refluxed for 5 hr. The re-
action mixture was then reduced to half its volume by evaporation and then
diluted with water (30 ml), then the separated soild was filtered off, washed
with ethanol and crystallised from ethanol as pale yellow crystals of (2) and
(8) respectively.

2, mp. 142°; yield 72%.
Anal. Calcd. for CLSHHN‘;S: C,70.81; H,4,91; N, 13.77; S, 10.49
. Found: C, 70.62; H, 5.11;N, 13.. 15§, 10.73
IR (emrt); 2520 (SH), 2220 (C f N)and 1640 (C=N..
8, mp. 133°; yield 78%. ’\ |
‘Anal. Calcd. for CgH,sN;0S: C, 67.28; H, 4.67; N, 13.08; §, 9.96
. Found: C, 67.53; H, 4.94; N, 12.88; S, 10.12
IR (em1); 2225 (cf N); 1720 (C = O) and 1635 (C = N). ‘
Synthesis of imidazo i 2,VI -b]-1,3-thiazine derivatives (4) and (9)

A mixture of the appropriate cyanoethyl derivative 2 (3.05 g) and 8 (3.21
g) (0.01 mole), glacial acetic acid (30 ml) and concentrated hydrochloric
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acid (37.3%, 10 ml) was refluxed for 4 hr. The solution Was concentrated
evaporation, then the separated solid was filtered off, washed wit

15 mi by
Fand erystallised from the proper solvent as yellow crystals of 4 and 9

¢thano
respectively.

+ was crystallised frorﬁ acetic acid, mp. 262°, vield 689,
Anal. Caled. for CMHHNZOS :C, 70.58; H, 4.57: N, 9.15; S,10.45
Found: C, 70.31; H, 4.83; N, 8.92:S, 10.70
IR (em1); 2980 (saturated CH) 1690 (C = 0O) and 1645 (C = N).

'H NMR (0 ppm): 3.7, 4.3 (2t, 2H, 2CH, each at Cyand C,) and 7.2-75
(m, 10 H, ArH). '

9 was érystalliscd from ethanol, mp. 211°, vield 709
Anal. Caled. for ijH“N:O:S: C, 67.08; H, 4.35; N, 8.09;8,9.93
Found: C, 67.31; H, 4.53; N, 8.52: S,9.73
IR (em-1); 2995 (Sat. CH) 1725, 1685 (2C=0) and 1640 (C=N).

TH NMR (8 ppm): 3.6, 4. (=t 2H, 2CH, each at G and C)) and 7.1-7.4
(m, 10 H, ArH).

Action of ethyl acrylate on (1) and (7 )

A mixture of each of | (252 g)and 7 (2.6¢ ) (0.01 mole) and 3 m) ethy-
lacrylate in pyridine (50 ml) and water (10 ml). The reaction was worked up
as described above to give 4 and 9 (showing no depression in melting points
and mixed melting points when admixed with samples of 4 and 9 prepared
as described above).

Reaction of 2 wit), thioglycollic acid
Thioglycollic acid (0.92 ¢, 0.01 mole) is added to a solution of 2 (3.05 g

0.01 mole) in pyridine (30 mi) and the reaction mixture is heated under re-

flux for S hr. The reaction mixture was cooled to room temperature, poured

over ice cold water, the solution was acidified with hydrochloric acid to
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complete the precipitation. Crude product was collected and crystallised
from dioxane to give yellow substance of 3a.
3a, mp. 288°; yield 60%. _

Anal. Caled. for CZUH“\I;OSZ: C,63.32; H, 4.48; N, 11.08: S, 16.88

Found: C, 63.13; H, 4.72; N, 10.85; S, 16.62
IR (em™); 2995 (sat. CH) 1725, (C=0) and 1640 (C = N)
Action of aromatic aldehydes on 4
To a solution of 4 (3.06 g, 0.01 mole) and triethylamine (3 drops) in eth-
anol (50 ml) a each of benzaldehyde (1.06 ml) and p-chlorobenzaldehyde

(1.41 g) (0.01 mole) was added and the mixture was heated to reflux for 2

hr- and then allowed to cool. The solid precipitate was isolated by suction
and crystallized from ethanol as yellow crystals 5a,b.

Sa, mp. 217°; yield 68%.
Anal. Caled. for CosHigN,0S: C, 76.14; H, 4.56; N, 7.10: S,8.12
Found: C, 76.43; H, 4.72; N, 6.83; S, 8.30
IR (em-t); 2990 (sat. CH) 1695, (C = 0) and 1640 (C=N).

TH NMR (8 ppm): 3.1 (s 2H, CH, ); 6.1 (s, IH, ArCH=C) and 7.2-7.4 (m,
15H, Ar-H).

5b, mp. 235°; yield 70%.

Anal. Caled. for CESH”CINZOS: G,70.01; H,3.96; N,6.53 ;S,7.46; C1,8.28

Found: C,70.30; H,4.21; N,6.73; $,7.22; C1.8.54
IR (em); 2980 (sat. CH) 1685, (C = 0) and 1635 (C = N).

'H NMR (8 ppm): 3.3 (s,

2H, CH, ); 6.2 (s, 1H, ArCH=C) and 7.1-7.4
(m, 14 H, Ar-H).

Action of aryldiazonium salt on 4

The aromatic amine (0.65 ml aniline, 0.8

8 g p-chloroaniline, 0.0068
mole) dissolved in concentrated hydrochloric

acid (6 ml) and water (6 ml)
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was cooled to 0% and then treated with a cold solution of sodium nitrite (0.6
g) in water (6 ml). The diazotised amine was added gradually to an ice-cold
solution of 4 (1.83 g) (0.006 mole) dissolved in 50 ml pyridine. After the
addition was completed, the reaction mixture was left aside in a cold chest
for 4 hr. The product separated was filtered off, washed with water and
crystallised from the proper solvent as reddish brown crystals 6a,b.

6a, was crystallised from ethanol, m.p. 231°; yield 64%.
Anal. Caled. for C H (N, 0S: C, 70.24; H, 4.39; N, 13.65; S, 7.80
Found: C, 70.53; H, 4.11; N, 13.40; S, 8.01
IR (em-t); 3390 (NH); 1690, (C = O) and 1640 (C= N).

TH NMR (8 ppm): 3.5 (s, 2H, CH, ); 7.1-7.4 (m, 15H, Ar-H) and 9.4 (s,
1H, exchangeable with D,0).

6b, was crystallised from acetic acid, m.p. 253°; yield 62%.
Anal. Caled. for C,4H|;CIN,0S: C,64.79: H,3.82; N,12.59; S,7.19; C1,1.98
Found: C,64.50; H,4.02; N,12.83; S,7.42; C1,7.73
IR (em-1); 3410 (NH); 1695, (C = O) and 1635 (C = N).
TH NMR (8 ppm): 3.6 (s, 2H. CH, ); 7.2-7..5 (m, 14H. Ar-H) and 9.4 (s,

1H, NH exchangeable with D.O).

References

1. Farbenfabriken, A. G, Bayer, Wuppertal-Elberfeld. (Ger) Dent Tieracrzil.
Wocheaschr TS (22) 565 (1968) (Ger.).

2. Gesler, R. M. and Surrey, R. A, J. Pharinucol Expil. Therap. 122, 517, (1958).

3.Klose, W. Niedballa U., Schwar,z K. andoettcher, 1. B Arch. Pharm.316, 941,
(1983).

4. Dietz, W., and Mayer, R.:J. Prak. Chem. 37 (1-2) 78 (1968) (Ger.).

Egypt. J. Pharm. Sci,, 35, No. 1 -6 (1994)




CYANOETHYLATIONY OF 2-MERCAPTOIMIDAZOLES. 187
5. Elnagdi, M. H., Elmoghayar, M. R. H

o Hammam, A. E. G. and Khallaf, S.
A.J. Heterocyel. Chem. 16, 1541 (1979).

6. Behringer, H. and Weber, D. Ann. Chem., 196, 682 (1965).

7. Meyer. A. L. and Sircar. J. C, in The Chemistry of the cy

anao group' Appoprt, Z., New
York: Wiley and Sons, 394 (1970).

(Recetved 7/93 ; aceepted 9/ 93)

Egypt. J. Pharm. Sci, 35, No 1 -6 (1994)

]




AR

ASMAA A MAGDELDIN | ¢/ al

bleall ali Josbfly ool wlins s Loz
sl

Obda; cuall daa waat sl

B YT RESU U SN N R IR s

e — 50

== LY ) ol Ql—:&)&&ddﬁd—!.“)—_\—@b&n1

S o iVl i 2 el S e el s

it Llee (0003 08 AU fs ol Jplae 3 oyt L,
Sebdall (Aas g el 4 IS uggd weea He bylia aliizlly

Jelis XA o Upsldtl el e o wpuall s oSl ellig

T 1B UV e St olinas

PLa e Bpaadl oS 1 YK b oS, a oL oS!

sl pmaadl

Lt G Ly (g pmemiad] Jula 1) gob

s grabladh gl o

Egypt. J. Pharm. Sci, 35, No. 1-6 (1994)




