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Synthesis of Some New Substituted Aminoacylthiazoles
and Dipeptide Derivatives
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Coupling of N-phthalyl- or N-tosylamino acids with 4-p-tolyl- (or
4-p-chlorophenyl-) 2-aminothiazole (I-II) using the dicyclohexylcarbo-
diimide (DCC) method furnishes 2-(N-phthalyl- or N-tosylaminoacyl)
amino-4-p-tolyl-thiazoles (I1I-XII) and the corresponding 4-p-chlorophenyl-
thiazoles (XXIII-XXXII). Hydrazinolysis of 2-(N-phthalylaminoacyl)
amino- 4-p-tolyl-(or  4-p-chloraphenyl-) thiazoles (III-VII and XXIII-
XXVIII) in ethanol afforded the desired 2-(aminoacyl) amino-4-p-
tolyl- or (4-p-chlorophenyl-) thiazoles (X111-XVII and XXXHI-XXXVII).
2-(N-Tosyldipeptidyl) = amino-4-p-tolyl-(or 4-p-chlorophenyl-thiazoles
(XVIII-XXII and XXXVIII-XLII) were synthesized via the DCC method.
Some of the synthesized compounds were found to be active against
a number of micro-organisms.

INTRODUCTION

Reports of the synthesis and pharmacological properties of 2-aceta-
midothiazole derivatives have been studied extensively for their varied
biological activities!-5. This led us to synthesize some novel 2-(N-Pht-or
N-Tos-aminoacyl or free aminoacyl or N-Tos-dipeptidyl) amino-4-p-tolyl-
(or 4-p-chlorophenyl-) thiazoles (III-XLII), with the hope that the amino
acid and dipeptide moieties will enhance the biological activities of these
compounds.

RESULTS AND DISCUSSION

Synthesis of 2-(N-Pht-and N-Tos-aminoacyl) amino-4-p-tolyl- (or
4-p-chlorophenyl-) thiazole derivatives (III-XII and XXIII-XXXII) were
achieved through treatment of 4-p-tolyl-2-aminothiazole (I) or 4-p-chloro-
phenyl-2-aminothiazole (II) with the appropriate N-Pht- and N-Tos-amino
acid in dioxane using the DCC procedure. The products were chromato-
graphically homogeneous and did not respond to ninhydrin reaction.

The IR spectrum of 2-(N-Pht-L-Ala) amino-4-p-tolylthiazole (IV) in KBr
showed the characteristic bands (in cm~1)at : 3350, 3220, 3060 (NH, —N<,
CONH); 2960, 2920 (CHj); 2880, 2840 (thiazole nucleus); 1750, 1720
(>C=0); 1670, 1560, 1340 (amides L,II and IIl) and other characteristic
bands supporting the structure. UV spectrum of (VI) in ethanol showed
Amax(log €) 320nm (3.74), 283nm (3.52). NMR spectrum of (IV) in
DMSO-d; : § 2.31 (s, 3H, CH3-ph); 6.91 (s, 4H, p-tolyl aromatic protons);
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6.57 (s, 1H, NH); 3.22 (s, 1H, CH); 1.14 (s, 3H, CH; and 7.82 (s, 4H,
phthalyl aromatic protons).

Treatment of 2-(N-Pht-aminoacyl) amino-4-p-tolyl-(or 4-p-chlorophenyl-)
thiazoles (I1I-VII and XXIII-XXVI) with 0.5 M hydrazine hydrate in
ethanol afforded the corresponding 2-(aminoacyl)-4-p-tolyl-(or 4-p-
chlorophenyl-) thiazoles (XIII-XVII and XXXIII-XXXVII). Chromato-
graphic study revealed their homogeneity (positive ninhydrin reaction),
and their structures were convincingly supported by the IR, UV and
NMR spectral data and their complete acid hydrolysis products.

The IR spectrum of 2-(Gly) amino-4-p-chlorophenylthiazole (XXXIII)
in KBr showed the characteristic bands (in cm~!) at: 3400, 3350, 3300 (NH>,
>NH and —N<); 2970, 2940 (CH,); 2870, 2840 (thiazole nucleus); 1750
(>C=0);1650, 1540, 1320 (amides I, II and III) and other characteristic
bands supporting the structure UV spectrum of (XXXIII) in ethanol
showed Apax (log €) 315 nm (3.65), 285 nm (3.44). NMR spectrum of
compound (XXXIII) in DMSO-ds: 82.24 (s, 2H, CH>); 6.20 (s, 1H, NH);
8.14 (s, 2H, NH;) and 6.80 (s, 4H, aromatic protons).

The dipeptide derivatives (XVIII-XXII and XXXVIII-XLII) were
prepared by the DCC method. Coupling of N-Tos-L-serine with 2-
(aminoacyl) amino-4-p-tolylthiazoles (XIII-XVII) and similarly N-Tos-L-
alanine with 2-(aminoacyl) amino-4-p-chlorophenylthiazoles (XXXIII-
XXXVII) in DMF using the DCC technique furnished the dipeptides
(XVHI-XXII and XXXVIII-XLII respectively) which were isolated, puri-
fied and obtained in good yields (Table 1).

The IR spectrum of 2-(N-Tos-L-Ser-L-Ala) amino-4-p-tolylthiazole
(XIX) in KBr showed the characteristic bands (in cm=1) at: 3370, 3260,
3100 (NH, CONH, N, SO,NH); 2970, 2930 (CH3, CH,); 2885, 2850 (thia-
zole nucleus); 1740, 1715 (>C=0); 1660, 1565, 1330 (amides I, II and III)
and other characteristic bands supporting the structure. UV spectrum of
(XIX) in ethanol showed Anax (log €) 320 nm (3.70), 280 nm (3.49). NMR
spectrum of (X1X) in DMSO-d¢: 6 3.22 (s, 2H, 2CH-); 2.33 (s, 6H,
2CH;-ph); 1.12 (s, 3H, CH;); 3.52 (s, 2H, CHy); 4.21 (s, 1H, OH); 6.73
(s, 3H, 3NH); 6.82-7.23 (s, aromatic protons).

The IR, UV and NMR spectra, chromatograpic studies and elemental

analysis of compounds (III-XLII) were consistent with their assigned
structures.

 Hws L W

Compounds of Type (A) Compounds of Type (B)
(III-XXII) . (XXIII-XLII)
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EXPERIMENTAL

Samples for analysis were dried at 70/10° mm, over anhyd. P,Os for
24 hrs. Melting points were determined on a Gallen-Kamp melting
points apparatus and are uncorrected. All thin-layer chromatograms (R¢
value) were made on Silica Gel-G using benzene-ethyl acetate (1 : 1) as
solvent system and iodine-potassium iodide (209) as detection reagent.
Benzidine, ninhydrin and hydroxamate reactions were used for detection
of amino acid derivatives on Whatman No. | paper chromatograms
(spot reaction). Optical rotations were taken in a Bellingham Stanley
polarimeter, 1 dm tube (c=5) in ethanol (Table 1). The UV spectra
were measured with Unicam SP 8000 and the IR spectra (KBr, vy, in
cm-!) with a Unicam SP 1200. The 'H-NMR data were determined with
Varian T-60A spectrophotometer and shifts are reported in (8) ppm
relative to internal TMS.

4-p-Tolyl-2-aminothiazole(l) and 4-p-chlorophenyl-2-aminothiazole(II)
were prepared according to the procedure described in literatures.

General Procedure for the Synthesis of 2-(N-Pht- or N-Tos-aminoacyl)
amino-4-p-tolyl- (or 4-p-chlorophenyl-) thiazoles (III-XII and
XXTII-XXXIT)

N-Phthalyl- or N-tosylamino acid (0.007 mole) and 4-p-tolyl-2-
aminothiazole or 4-p-chlorophenyl-2-aminothiazole (I and II, 0.007 mole)
were dissolved in dioxane (40 ml). The mixture was cooled to —5°C, di-
cyclohexylcarbodiimide (1.40 g, 0.007 mole) added and the mixture stirred
for 2 hrsat 0°C and left for 24 hrs at 0°C and for another 24 hrs at room tem-
perature. The dicyclohexylurea was filtered off and the filtrate evaporated
in vacuo. The residual solid was recrystallized from dioxan. The pro-
ducts ([II-XII and XXIII-XXXII) were soluble in EtOH, DMF, DMSO
and insoluble in ether and petroleum ether. The products were chro-
matographically homogeneous when developed with benzidine and iodine
solution.

General Procedure for the Synthesis of 2-(free aminoacyl)-amino-4-p-
tolyl-(or 4-p-chlorophenyl-) thiazoles (XIII-XVII and XXXIII-XXXVII)

2-(N-Pht-aminoacyl) amino-4-p-tolyl-(or 4-p-chlorophenyl-) thiazoles
(ITI[-VII and XXIII-XXVII, 0.015 mole) were dissolved in ethanol
(100 ml) and then treated with 0.5 M hydrazine hydrate in ethanol
(10 mi). The reaction mixture was refluxed for 2 hrs. The residue
obtained after evaporation of the solvent was treated with 2N HCI (50 ml)
for 25 min at 50°C. The reaction mixture was cooled and the insoluble
phthalylhydrazide filtered off. The filtrate was evaporated in vacuo and
the residual material dissolved in ethyl acetate (120 ml) and triethylamine
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(10 ml) added. The mixture was stirred for 20 min at room temperature
then cooled to 0°C and the precipitated triethylammonium chloride filtered
off and the solution washed successively with water, NaHCO; (3%), water
and dried (Na2SO4). The solvent was evaporated in vacuo and the resi-
dual material recrystallized from ethanol-water (I:1) mixture. The
products (XIII-XVII and XXXIII-XXXVII) gave positive ninhydrin
reaction.

General Procedure for the Synthesis of 2-(N-Tos-dipeptidyl)-amino-4-p-
tolyl-(or 4-p-chlorophenyl-) thiazoles (XVIII-XXII and XXXVIII-XLII)

N-Tos-L-serine (0.01 mole) with 2-(aminoacyl)amino-4-p-tolylthiazoles
(XIII-XVII, 0.01 mole), and N-Tos-L-alanine (0.01 mole) with 2-(amino-
acyl)amino-4-p-chlorophenylthiazoles (XXXIII-XXXVII, 0.01 mole) were
dissolved in DMF (50 ml). The mixture was cooled to —5°C and DCC
(0.013 mole) added. The mixture was stirred for 1 h at 0° and for 2 hrs. at
20°C, then left overnight at room temperature and then worked up as
described for synthesis of (ILII-XII). The dipeptides (XVIII-XXII and
XXXII-XLII) were recrystallized from ethanol-water (1:1) mixture,
Most of the dipeptides were easily soluble in alcohols, DMF, dioxane and
DMSO and insoluble in water and ether. All dipeptides (XVIII-XXII
and XXXVIII-XLII) were chromatographically homogeneous (TLC-pure)
when developed with iodine solution or benzidine and showed negative
ninhydrin, silver nitrate and hydroxamate reactions. Complete acid hydro-
lysis of (XVIII) (6N HCI, 24 h) followed by subsequent chromatograpy
afforded L-serine and glycine (two positive spots with ninhydrin).

Biological Screening Results

The antimicrobial activity of synthesized compounds was determined
using the hole plate and filter paper disc methods?-!%, Compounds (IlI-
XLII) were tested against different types of gram-positive, gram-negative
microorganisms and fungi, e.g. Bacillus subtilis (ICC-strain), B. mycoid
(USSR), B. cereus (NRRL-B-569), Escherichia coli (NRLL-B-210), Salmo-
nella typhosa (NRRL-B-573) and Penicillum chrysogenum.

2-(N-Tos-aminoacyl) amino-4-p-tolyl-(or 4-p-chlorophenyl-) thiazoles

(X, XI and XXXI), 2-(N-Tos-L-Ser-L-Val)-amino-4-p-tolylthiazole (XX)
and 2-(L-Ser) amino-4-p-chlorophenylthiazole (XXXV) showed maximum
activity (at MIC 25-50 wg/ml) against B. subtilis, B. mycoids, B. cereus,
E. coli and inactive against Salm. typhosa and Pen. chrysogenum.

2-(Aminoacyl) amino-4-p-tolyl-(or 4-p-chlorophenyl-) thiazoles (XIV,
XV and XXXVI) and 2-(N-Tos-L-Ser-L-Leu)-4-p-tolylthiazole (XXI)
were found to be active against B. subtilis, B. mycoids, B. cereus and
Pen. chrysogenum (at MIC 75-100 pg/ml). 2-(L-Leu) amino-4-p-tolyl- (or
4-p-chlorophenyl-) thiazole (XVI and XXXVII) and 2-(N-Tos-dipeptidyl)
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amino-4-p-chlorophenylthiazoles (XL-XLI) were found to be active (at
MIC 125-150 pg/ml) against B. subtilis, B. mycoids and inactive against
the other types of tested micro-organisms. The remaining compounds
were inactive.

The present investigation revealed that introduction of N-Tos-amino
acid or free aminoacyl or N-Tos-dipeptide residues in combination with
4-p-tolyl-2-aminothiazole or 4-p-chlorophenyl-2-aminothiazole moieties
gave compounds of novel, specific and improved biological properties.
Removing the phthalyl group of 2-(N-Pht-aminoacyl) amino-4-p-tolyl-
(or 4-p-chlorophenyl-) thiazoles by hydrazinolysis produced biologically
active compounds.
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