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ABSTRACT

Thiazolidines were easily obtained in vyields of %% from the condensation of L-Cysteine and
alkoxybenzaldehyde under slightly conditions. Toisdensation afforded product as a mixture of téi@omers,
Cis-(2R,4R) and Trans-(2S,2R), which could notdmagted. An equilibrium resulting from epimeripatiat C(2)
occurs between two isomers. The Cis/Trans ratio® w&ongly dependent on the nature of the solV@SAR
techniques increase the probability of success @tlice time and coast in drug discovery process Jtady
presented QSAR investigation on 6 bioactive amttblidines that have activity Urease inhibition. Iskular
descriptors, logP, HOMO, polarization, moleculariglg and Hydration energy were calculated. Initgdometry
optimizations were carried out with the AM1 Hamilan. Several models for the predication of biotadjiactivity
have been drawn up by using the multiple regressdehnique. Seven models wittranges from 0.68-0.98 were
predicted. A model with penta - parametric lineguation with f value of 0.98 was used to predict the biological
activities, the agreement between the observedifamgredicted values was up to 98%. All the ta@hpounds
(25 compounds ) were tested for their abilityNEeuraminidase inhibition. Preliminary result showtkat some of
the compounds displayed enhanced inhibitory ams/(1G,=64.10 — 11.76 pM) compared to the Oseltamivir .

Keywords. Urease inhibition, Thiazolidines, QSAR

INTRODUCTION

Currently, heterocyclic compounds have been extehsstudied due to their important properties apglications.
Among these compounds, thiazol and thiazolidiegvatives have become especially noteworthy aeme years
[1,2]. Thiazolidine derivatives has an interestlriglogical activities, some of these are anticaraxtivity [3,4],

antioxidant [5] and also has an interesting raittiobial activity [6,7].

Inflenza, a viral infection of the upper respirgtdract in humans, has plagued mankind since thendaf
history[8].Annually, influenza infection results more than 500,000 deaths worldwide[9]. There arerhain types
of influenza virus: type A and type B. These twpdyg are responsible for seasonal flu epidemics geah
[9].Therefore, antivirals also play an importanterin the prevention and management of influendzer@ two
classes of antiviral agents for influenza: adamzga and neuraminidase inhibitors. Neuraminidase
inhibitors(NAls)are effective against all humanjaavand animal influenza viruses [10]. NAls inhitlie release of
virions by competitively inhibiting viral NA, whiclis a key glycoprotein at the surface of the viQsrrently there
are two NAls drugs which have been approved wodgwDseltamivir and Zanamiver. Both drugs are aypgutdor
treatment of actue uncomplicated illness due témiza A and B, and are also approved for prevenige [11].
Computer plays an escalating role in the designesf therapeutic agents in the field of bioorgamid anedicinal
chemistry [12]. To the best of our knowledge, th& Mhibition activity of this class of compoundsshaot been
reported so far which makes this as a first regidits prompted us to investigate their structuréviyg relations. A
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detailed quantitative structure activity relatioips{QSAR) analysis has been carried out on theztfidines
reported herein by correlating their structuraltdeas and physicochemical properties with the agtivo identify
the important structural components in deciding A& inhibition. This present report describes swsib,
characterized and QSAR studies of the thiazolidderssatives.

EXPERIMENTAL SECTION

Melting points are uncorrecteth NMR spectra were recorded on Brucker-500MHz speugter in DMSO-d6 and
CDCl; solvents in the presence of TMS as an internaldstal. Chemical shifts are reported with referetacthe
respective residual solvent or deuterated pedkd.g) & (647.25) respectively. Coupling constants are repoiried
hertz. The abbreviation used are as follows: gy(sth d (doublet), t (triplet), and dd (doubletdwfublets).

2.1.1 General Procedure for the Preparation ofrg-Bhiazolidine-4-Carboxylic Acids [13 ].

A mixture of L-cysteine (3.16 g,0.026 mole ) anggpriate aldehyde (0.026 mole) in ethanol (300amkl water
(30ml ) was stirred at room temperature for 6-%61d the precipitated solid was collected by filomat washed with
diethyl ether, and dried to afford 2-aryl-thiazatig-4-carboxylic acid in 70-99% vyield. General sture is shown
in Fig. 1

2.1.2 General procedure for the Synthesis of NtAe& Substituted phenyl thiazolidine -4-carboxyhAcids
All compounds were synthesized using the same puree[14]. A representative example is describadNe
Acetyl-2-phenyl thiazolidine-4-carboxylic acid.

A solution of Z1 (2.09 g, 0.01 mole ) in 6% aquedNesCGQ; (25 ml) cooled in ice- bath, followed by dropwise
addition of acetic anhydride (2.04 g,0.02 mole ¢ro min.. The mixture was left stirred for 1h, ahd with the aid
of saturation with NaCl product was isolated byd#iiation of the reaction mixture and extractiorthwethyl
acetate (2x50 ml). The combined extracts was washitid saturated NaCl, dried over anhydrous,$@; .
Evaporation of solvent afford a solid recrystatizfrom ethyl acetate to give N-Acetyl-2-phenylaitolidine-4-
carboxylic acid as white crystals (mp. 149-15078 % yield).

Structures, physical data, and symbols of syntedsibmpounds are shown in table (3).

Scheme 1
COOH COOH
S, NH S NCOCH;
O N 3
KoCO; HoN c»—g OH EtOH AcA_
— - + F2N=G -
+ R—Br——= &y THo
SH
OH OR OR OR
COOH COOH
o\ / ( (
s _NH s _NCOCHg
KqCOs + HoN- ch OH EIOH ACA
+ R—Br—> e
OCHj OCH; é
OH OCHjz OCHg
OR OR
COOH COOH

NH S.__NCOCH;

O\
K,C HQN CHC oH_EtOH E10H
+ R—Br —> CH2
OH

ACA = Acetic Anhydride , R = Methyl, Butyl, Decaryetyl and benzyl

(2R, 4R)-2-phenylthiazolidine-4-carboxylic acid(ZQis isomer) (61%).

Yield: 92 mp: 159-160C®°HNMR(500MHz, CDC}) & 5.29(s, 1H), 2.33(m, 1H), 3.7 (dd, 1H, J=8.63,2H3),
2.9(dd, 1H, J=10.28, 8.74Hz), 3.24(dd, 1H, J=107335Hz), 7.27 (d, 1H, J=1.52Hz), 7.13(t, 1H, J4H8), 7.00(t,
1H, J=7.33Hz), 7.07(t, 1H, J=1.49Hz), 7.22(d, 1#.37Hz).
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(2S, 4R)-2-phenylthiazolidine-4-carboxylic acid §4Trans isomer) (39%).

Yield: 92% mp: 159-160CHNMR (500MHz, CDC}) & 5.56 (s, 1H), 2.33(m, 1H), 3.96(t, 1H, J=5.91H2R9(dd,
1H, J=10.2851, 5.58Hz), 3.14(dd, 1H, J=10.51, 7A5M.27(d, 1H, J=1.52Hz), 7.13(t, 1H, J=1.64Hz{0Tt, 1H,
J=7.33Hz), 7.07(t, 1H, J=1.49Hz), 7.22(d, 1H, JZH3B).

(2R, 4R)-2-(4-hydroxyphenylthiazolidine-4-carboxyéicid (Z2) (Cis isomer) (29%).
Yield: 93 mp: 167-169C*H NMR (500 MHz, DMSO d6}p 5.54 (s, 1H), 8.69(br, s, 1H), 4.23(dd, 1H, J=6404),
3.14(dd, 1H, J=10.23, 4.04Hz), 3.26(br, 1H, J=782H.28(d, 1H, J=8.31Hz), 6.69(d, 1H, J=8.31Hz).

(2S, 4R)-2-(4-hydroxyphenyl)thiazolidine-4-carbagyacid (Z2) (Trans isomer) (71%).
Yield: 93 mp: 167-169C*HNMR (500 MHz, DMSO d6)% 5.39(s, 1H), 8.69(br, s, 1H), 3.81 (br, 1H, J=7,.84
3.04(dd, 1H, J=10.9, 5.68Hz), 3.34(dd, 1H, J=10.97Hz), 7.30 (d, 1H, J=8.33Hz), 6.73(d, 1H, J=8133

(2R, 4R)-2-(4-methoxyphenyl)thiazolidine-4-carbagydcid (Z3) (Cis isomer) (35%).
Yield: 83 mp: 164-166CHNMR (500 MHz, DMSO d6} 5.41 (s, 1H), 8.70 (br, s, 1H), 3.83 (t, 1H, J373B04(t,
1H, J=9.24Hz), 3.34(dd, 1H, J=10.03Hz),7.35(d, 1#8.14Hz), 6.85 (d, 1H, J=8.25Hz).

(2S,4R)-2-(4-methoxyphenylthiazolidine-4-carboxydicd (Z3) (Trans isomer)(65%).

Yield: 83 mp: 164-166C*H NMR(500MHz, DMSO d6) 5.88(s, 1H), 8.73(br, s, 1H), 4.19 (dd, 1H, J=8R04),
3.03(dd, 1H, J=10.1, 6.5Hz), 3.22(dd, 1H, J=10.%),67.56 (d, 1H, J=7.86Hz), 7.16(t, 1H, J=7.5HzR5(t, 1H,
J=7.5Hz).

(2R, 4R)-2-(4-butoxyphenyl)thiazolidine-4-carboxyécid (Z4) (Cis Isomer) (72.72%).

Yield: 79% mp: 147-149CHNMR(500MHz, CDC}) & 5.60(s, 1H), 2.57 (m, 1H, J=1.8Hz), 3.95(dd, 1#R4133,
5.38Hz), 3.30(dd, 1H, J=34, 10.25Hz), 3.50(t, 1H6.86Hz), 7.81(d, 1H, J=8.73Hz), 6.98 (d, 1H, J28i7),
6.82(d, 1H, J=8.67Hz), 7.45(d, 1H, J=8.49Hz), 412{H, J=6.35Hz), 1.76(m, 2H, J=7.62Hz), 1.46(m,, 2H
J=7.26Hz), 0.95(t, 3H, J=4.8Hz).

(2S, 4R)-2-(4-butoxyphenyl)thiazolidine-4-carboxydicid(Z4)(Translsomer) (27.27%).

Yield: 79% mp: 147-149C*HNMR (500 MHz, CDC}) & 5.74 (s, 1H), 2.57 (m, 1H, J=1.8Hz),  4.030f, 1
J=6.47Hz), 3.30(dd, 1H, J=34, 10.25Hz), 3.67(d, 1&6.98Hz), 7.81(d, 1H, J=8.73Hz), 6.98(d, 1H, 32Biz),
6.82(d, 1H, J=8.67, Hz), 7.45 (d, 1H, J=8.49Hz}154 2H, J=6.35Hz), 1.76 (m, 2H, J=7.62Hz), 1MGQH,
J=7.26Hz), 0.95(t, 3H, J=4.8Hz).

(2R, 4R)-2-(4-(hexadecyloxy)phenyl)thiaz-olidinezdrboxylic acid (Z6) (Cis Isomer) (71%).

Yield: 65% mp: 139-140CHNMR (500MHz, CDC}) & 5.49 (s, 1H), 2.50 (t, 1H, J=1.79Hz), 3.86 (dd, 1&25,6.
14Hz), 3.15(dd, 1H, J=21, 7.91Hz), 3.42 (dd, 1H211%£8, 7.27Hz), 7.36 (d, 1H, J=8.63Hz), 6.76(d, 1+B.75Hz),
6.78(d, 1H, J=8.67Hz), 7.36(d, 1H, J=8.63Hz), 4,2#), 1.69(m, 2H, J=4.51Hz), 1.35(m, 2H, J=7.09Hz18(m,
24H, J=5.15Hz), 0.80(t, 3H, J=7.09Hz).

(2S, 4R)-2-(4-(hexadecyloxy)phenyl)thiazol- idinedrboxylic acid (Z6) (Trans Isomer) (29%).

Yield: 65% mp: 139-140CHNMR (500MHz, CDC}) & 5.69 (s, 1H), 2.50(t, 1H, J=1.79Hz), 3.96 (dd, 1H28.3,
6.48Hz), 3.24(t, 1H, J=5.61Hz), 3.42(dd, 1H, J=81.1.27Hz), 7.36 (d, 1H, J=8.63Hz), 6.76(d, 1H, .J581z),
6.78(d, 1H, J=8.67Hz), 7.36(d, 1H, J=8.63Hz), 4(152H, J=6.35Hz), 1.76(m, 2H, J=7.62Hz), 1.46(rH, 2
J=7.26Hz), 0.95(t, 3H, J=4.8Hz).

(2R, 4R)-2-(4-(benzyloxy)phenyl)thiazolidi- ne-4rbaxylic acid (Z7) (Trans Isomer) (66.67).
Yield: 71% mp: 166-167CHNMR(500MHz, CDC}) § 5.45(s, 1H), 2.43(s, 1H), 3.97(s, 1H), 3.12(s, ,13435(s,
1H), 7.35(d, 2H, J=7.2Hz), 6.81(s, 2H), 4.93(s, ,ZH)7-7.29(m, 5H).

(2S, 4R)-2-(4-(benzyloxy)phenyl)thiazolid- ine-4doexylic acid (Z7) (Trans Isomer) (33.33).
Yield: 71% mp: 166-167C*HNMR(500MHz, CDC}) & 5.4563(s, 1H), 2.43(s, 1H), 4.29 (s, 1H), 3.24(d),
3.42(t, 1H),7.68 (d, 2H, J=5.52Hz), 6.94 (d, 2&5.82Hz), 5.01 (s, 2H), 7.17-7.29(m, 5H).

(2R, 4R)-2-(4-hydroxy-3-methoxy phenyl thiazolididecarboxylic acid (Z8) (Cis isomer)(32%).

Yield: 95 mp: 163-165C®HNMR(500MHz, DMSO d6% 5.52(s, 1H), 8.90(br, 1H), 4.28 (dd, 1H, J=6.85781z),
3.27(t, 1H, J=7.35Hz), 3.16(dd, 1H, J=10.1, 3.45Hz)p1(s, 1H), 6.73(d, 1H, J=7.88Hz), 6.83(d, 1H7.838Hz),
3.75(s, 3H).
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(2S, 4R)-2-(4-hydroxy-3-methoxy phenyl thiazolididearboxylic acid (Z8) (Trans isomer) (68%).
Yield: 95 mp: 163-165CtH NMR(500 MHz, DMSO d6}p 5.37(s, 1H), 8.89(br, 1H), 3.83 (t, 1H, J=8.61+&]5(t,
1H, J=9.33Hz), 3.32(t, 1H, J=9.72Hz), 7.07(s, 1648(d, 1H, J=8.1Hz), 6.88(d, 1H, J=7.88Hz), 3.75K).

(2R, 4R)-2-(4-butoxy-3-methoxyphenyl) thiazolididezarboxylic acid (Z10) (Cis isomer) (64.58%)

Yield: 84% mp: 146-148CHNMR(500MHz, CDC}) & 5.47(s, 1H), 2.54(s, 1H), 3.92 (m, 1H, J=5.04Hz).2(t,
1H, J=9.39Hz), 3.43(t, 1H, J=7.83Hz), 7.02(s, 161}8(d, 1H, J=11.23Hz), 6.99(d, 1H, J=10.98Hz)94&,12H,
J=5.78Hz), 1.75(d, 2H, J=7.06Hz), 1.43(d, 2H, J6AL), 0.92(t, 3H, J=6.96Hz, 3.82(s,3H).

(2S, 4R)-2-(4-butoxy-3-methoxyphenyl) thiazolididesarboxylic acid(Z10)(Trans isomer)( 35.42. %)

Yield: 84% mp: 146-148CHNMR (500MHz, CDC}) & 5.69(s, 1H), 2.54 (s, 1H), 3.64 (d, 1H, J=7.03B223(dd,
1H, J=20.77, 5.41Hz), 3.37 (t, 1H, J=7.81Hz), 7s02H), 6.78(d, 1H, J= 11.23Hz), 6.99(d, 1H, J=8bl8), 4.19(t,
2H, J=5.78Hz), 1.75(d, 2H, J=7.06Hz), 1.43 (d, 2¥.06Hz), 0.92(t, 3H, J=6.96Hz, 3.82(s, 3H).

(2R, 4R)-2-(4-(decyloxy)-3-methoxyphenyl) thiazotidi4-carboxylic acid (Z11) (Cis Isomer)(66.59%).

Yield: 73% mp: 133-136CHNMR (500MHz, CDCY) & 5.41(s, 1H), 2.49(s, 1H), 3.87 (dd, 1H, J=28.886lz),

3.07(t, 1H, J=10.15Hz), 3.42(dd, 1H, J=20.6, 7.3118297(s, 1H), 6.73(d, 1H, J=8.78Hz), 6.96(d, I1H8.15Hz),
4.15(t, 2H, J=6.35Hz), 1.76(m, 2H, J=7.62 Hz), 1W462H, J=7.26Hz), 0.78(t, 3H, J=7.03Hz), 4.13(H, 3
J=6.88Hz).

(2S, 4R)-2-(4-(decyloxy)-3-methoxyphenyl) thiazotidi4-carboxylic acid (Z11) (Trans Isomer)( 33.41)

Yield: 73% mp: 133-136C*HNMR (500MHz, CDC}) § 5.66(s, 1H), 2.49(s, 1H), 3.84 (dd, 1H, J=28.8861z),
3.17(dd, 1H, J=21.12, 10.1Hz), 3.42(dd, 1H, J=217031Hz), 6.97 (s, 1H), 6.7 (d, 1H, J=8.00Hz),660 1H,
J=8.15Hz), 4.15(t, 2H, J=6.35Hz), 1.72 (m, 2H, J8blz), 1.33(d, 2H, J=7.58Hz), 1.16(s, 12H), 0.73,
J=7.03Hz), 4.13 (t, 3H, J=6.88Hz).

(2R, 4R)-2-(4-(benzyloxy)-3-methoxyphen- yl)thiaidihe-4-carboxylic acid(Z13) (Cis Isomer)(68.62%).

Yield: 70% mp: 138-140C"HNMR (500MHz, CDC}) & 5.46(s, 1H), 2.54 (s, 1H), 3.90 (dd, 1H, J=16.47Hz),
3.12 (dd, 1H, J = 20.5, 8.74Hz), 3.36 (dd, 1H,Q1#27.29Hz), 7.35(d, 2H, J=7.2Hz), 6.81(s, 25iD9 (d, 2H,
J=7.07Hz), 6.93. 7.04(m, 3H, J=1.81Hz), 7.30-7.332M), 6.776.81(m, 2H, J=8.33Hz), 7.37(d, 1H, J2H3),
3.86(s, 1H).

(2S, 2R)-2-(4-(benzyloxy)-3-methoxyphen-yl)thiaziie-4-carboxylic acid (Z13) (Trans Isomer) (31.37%
(Yield: 70% mp: 138-140CtHNMR (500MHz, CDC}) & 5.69 (s, 1H), 2.54(s, 1H), 3.18(t, 1H, J=7.08K22(dd,
1H, J=20.5, 8.74Hz), 3.36(dd, 1H, J=20.7, 7.29Hz35(d, 2H, J=7.2Hz), 6.81(s, 2H), 5.09(d, 2H, 0FWHz),
6.93.7.04(m, 3H, J=1.81Hz), 7.37.33(m, 2H), 6.7I1G8 2H, J=8.33Hz), 7.37(d, 1H, J=7.32Hz), 3.864).

(2R, 4R)-2-(3,4-dibutoxyphenyl)thiazolidi- ne-4-baxylic acid (Z15) (Cis Isomer) (62.34%).

Yield: 80% mp: 148-150C*H NMR (500MHz, CDCY) & 5.39 (s, 1H), 2.48(t, 1H, J=1.8Hz), 3.88(dd, 1H16.3,
6.96Hz), 3.05(dd, 1H, J=20.5, 8.81Hz), 3.37(dd,,14R0.7, 7.27Hz), 6.95(s, 1H), 6.76.74(d, 1H, 23Biz), 6.9-
6.92 (d, 1H, J=8.49Hz), 3.82-3.91 (t, 4H, J=7.34Hzp9(m, 2H, J=3.19Hz), 1.40(m, 4H, J=3.58Hz)6(8 6H,
J=3.1Hz).

(2S, 4R)-2-(3,4-dibutoxyphenyl) thiazolidine carlpbix acid (Z15) (Trans Isomer) (37.65%).

Yield: 80% mp: 148-150C*HNMR (500MHz, CDC}) & 5.63 (s, 1H), 2.48(t, 1H, J=1.8Hz), 4.13(dd, 1H14.4,
5.55Hz), 3.16(dd, 1H, J=21.26, 5.44Hz), 3.30(dd),1421.23, 7.3Hz), 7.81(d, 1H, J=8.73Hz), 6.7-6d74H,
J=8.23Hz), 6.96.92(d, 1H, J=8.49 Hz), 3.823.94it, J=7.34Hz), 1.69(m, 2H, J=3.19Hz), 1.40(m, 4+3.38Hz),
0.86(m, 6H, J=3.1Hz).

(2R, 4R)-2-(3,4-bis(decyloxy)phenyl) thiazolidinecdrboxylic acid (216) (Cis Isomer) (56.52%).

Yield: 73% mp: 128-130C*H NMR (500MHz, CDC}) & 5.45 (s, 1H)2.48 (t, 1H, J=1.8Hz)4.43(s, 1H) 3.3(dd,
1H), 3.48(s, 1H) 7.4(s, 1H) 6.84(s, 1H) 7.05(d, 1H, J=8.49HzB.98(s, 4H) 1.8(s, 2H) 1.45(s, 4H) 1.27(s, 12H)
0.88(t, 6H, J=6.6Hz

(2S, 4R)-2-(3,4-bis(decyloxy)phenyl) thiazolidinezdrboxylic acid (Z16) (Trans Isomer) (43.47).

Yield: 73% mp: 128-130C*H NMR (500MHz, CDC}) & 5.53 (s, 1H)2.48 (t, 1H, J=1.8Hz)4.43(s, 1H)3.3(dd,
1H), 3.48(s, 1H) 7.4(s, 1H) 6.84(s, 1H) 7.05(d, 1H, J=8.49HzB.98(s, 4H) 1.8(s, 2H) 1.45(s, 4H)1.27(s, 12H)
0.88(t, 6H, J=6.6Hz
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(2R, 4R)-2-(3,4-bis(hexadecyloxy)phenyl) thiazatigi4-carboxylic acid (Z17) (Cis Isomer) (50%)

Yield: 68% mp: 96-100CHHNMR (500MHz, CDC}) & 5.35(s, 1H)2.48 (t, 1H, J=1.8Hz)4.20(s, 1H)3.01(t, 1H,
J=9.05Hz), 3.48(d, 1H, J=9.75HZ).4(s, 1H) 6.84(s, 1H) 7.05(d, 1H, J=8.49HzB.83(t, 4H, J=9.75HZz)1.67(s,
2H), 1.38(s, 2H)1.22(s, 24H)0.84(s, 3H, J=6.6Hz)

(2S, 4R)-2-(3,4-bis(hexadecyloxy)phenyl) thiazoteh4-carboxylic acid (Z17) (Trans Isomer) (50%).

Yield: 68% mp: 96-100C*HNMR (500MHz, CDC}) & 5.50(s, 1H)2.48(t, 1H, J=1.8Hz)4.43(s, 1H) 3.24(t, 1H,
J=5.75Hz), 3.33(t, 1H, J=7.4H#.78(d, 1H, J=6.65)%6.83(d, 1H) 3.83(t, 4H, J=9.75Hz1.67(s, 2H) 1.38(s, 2H)
1.22(s, 24H)0.84(s, 3H, J=6.6Hz)

(2R, 4R)-3-acetyl-2-phenylthiazolidine-4-carboxglotd (AZ1)(Cislsomer)(93.33%)

Yield: 80% mp: 149-150CHNMR (500MHz, CDC}) § 6.05(s, 1H)5.06(t, 1H, J=6.8Hz)3.32(dd, 1H, J=24.17,
6.66Hz) 3.36(dd, 1H, J=24.14, 6.98Hz)1.13 (s, 1H) 1.98(s, 3H) 7.57(d, 1H, J=7.51Hz)7.35, 7.38(t, 2H,
J=7.68Hz), 3.27-7.30 (t, 1H, J=7.4Hz)

(2S, 4R)-3-acetyl-2-phenylthiazolidine-4-carboxydicid(AZ1) (Trans Isomer) (6.67%).
Yield: 80% mp: 149-150CHNM(500MHz, CDC}) & 6.39 (s, 1H)4.8(s, 1H) 3.42 (d, 1H, J=6.4HzB.42(d, 1H,
J=6.4Hz) 11.13(s, 1H)2.19(s, 3H)7.57(d, 1H, J=7.51HzY.35-7.38 (t, 2H, J=7.68Hz), 3.27-7.30(t, 1H, J=+12.

(2R, 4R)-3-acetyl-2-(4-methoxyphenyl)thiaz olididezarboxylic acid (AZ2) (Cis Isomer)( 13.34 %).
Yield: 72% mp:177-179C*HNMR(500MHz, CDC}) & 5.96 (s, 1H) 4.89 (t, 1H, J=6.89 Hz)3.22(d, 2H,
J=6.89Hz) 1.85(s, 3H)7.54(d, 2H, J=8.56Hzp.82(d, 2H, J=8.58.73(s, 3H)

(2S, 4R)-3-acetyl-2-(4-methoxyphenyl) thiazolidikearboxylic acid (AZ2) (Trans Isomer)( 13.34 %).
Yield: 72% mp: 177-179CHNMR (500M Hz, CDC})) § 6.26 (s, 1H)4.7 (s, 1H), 3.35(t, 2H, J=8.61H2.08(s,
3H), 7.44(d, 2H, J=8.15Hzp.73(d, 2H, J=8.01HZzB.73(s, 3H).

(2R, 4R)-3-acetyl-2-(4-(hexadecyloxy) phenyl)thibdime-4-carboxylic acid (AZ6) (Cis Isomer) ( 77.94).

Yield: 72% mp: 177-179CHNMR(500MHz, CDC}) & 5.05(s, 1H)5.09(t, 1H, J=6.39Hz)3.32 (dd, 1H, J=24.24,
6.67Hz) 3.46(dd, 1H, J=24.2, 6.22Hz), 9.91(s, 1B)02(s, 3H) 7.43 (d, 2H, J=8.62Hz)6.91(d, 2H, J=8.59H7)
3.97(t, 2H, J=6.51Hz), 1.81(m, 2H, J=7.6Hz), 1.48H, J=7.2Hz), 1.29(s, 24H).91(t, 3H, J=6.7Hz)

(2S, 4R)-3-acetyl-2-(4-(hexadecyloxy) phenyl)thikdioe-4-carboxylic acid (AZ6) (Trans Isomer) ( 22.% ).
Yield: 72% mp: 177-179CHNMR(500MHz, CDC}) & 5.05(s, 1H)5.09 (t, 1H, J=6.39Hz)3.32(dd, 1H, J=24.24,
6.67Hz) 3.46 (dd, 1H, J=24.2, 6.22Hz), 9.91(s, 1Rip1(s, 3H)7.86(d, 2H, J=8.73HZzY.02(d, 2H, J=8.7Hz}.07
(t, 2H, J=6.55Hz), 1.81(m, 2H), J=7845(t, 2H, J=7.2Hz), 1.29(s, 24H).91(t, 3H, J=6.7Hz)

(2R, 4R)-3-acetyl-2-(4-(benzyloxy) phenyl)thiazatid-4-carboxylic acid (AZ7) (Cis Isomer) (83.05%).

Yield: 70% mp: 98-101C*HNMR (500M Hz, CDC)) & 6.20(s, 1H) 4.48(t, 1H, J=6.4Hz) 3.16(dd, 1H, J=20.3,
7.44Hz) 3.16(dd, 1H, J=20.3, 7.44H29.77(s, 1H) 1.80(s, 3H) 6.84(d, 2H, J=8.62Hz), 7.39(d, 2H, J=8.30Hz)
4.91(s, 2H)7.49 (d, 2H, J=8.6Hz).19-7.33 (m, 3H)

(2S, 4R)-3-acetyl-2-(4-(benzyloxy) phenyl) thiazlidie-4-carboxylic acid (AZ7) (Trans Isomer)(16.94%

Yield: 70% mp: 98-101C*HNMR(500MHz, CDC}) & 5.92(s, 1H)4.69 (d, 1H, J=4.82Hz8.30 (dd, 1H, J=22.2,
6.64Hz) 3.30 (dd, 1H, J=22.2, 6.64HA).77 (s, 1H)2.04(s, 3H) 6.97(d, 2H, J=8.69Hz), 6.81(s, 2.05(s, 2H)
7.72 (d, 2H, J=6.94Hzy.19-7.33 (m, 3H)

(2R, 4R)-3-acetyl-2(3,4-dimethoxyphenyl )thiazatidi4-carboxylic acid (AZ8) (Cis Isomer) (89.47%).

Yield: 63% mp: 176-178C®HNMR(500MHz, CDC)) & 5.97(s, 1H) 4.92(t, 1H, J=6.90Hz)3.25 (d, 1H,
J=6.92Hz) 3.25(d, 1H), J=6.9210 (s, 1H)2.08(s, 3H) 7.45(d, 1H, J=1.79H%.77 (d, 2H, J=8.26Hz), 7.03(d, 1H,
J=1.8Hz) 3.83(s, 3H)3.81(s, 3H)

(2S, 4R)-3-acetyl-2-(3,4-dimethoxyphen- yl)thiazoligl4-carboxylic acid (AZ8) (Trans Isomer)(10.53%

Yield: 63% mp: 176178CHNMR(500 MHz, CDCI3)8 6.29 (s, 1H)4.76(s, 1H)3.36(dd, 1H, J=24.57, 5.0Hz)
3.36(dd, 1H, J=24.57, 5.0H2)0.0(s, 1H) 2.08(s, 3H) 7.23(s, 1H)6.72(d, 2H, J=8.23Hz).04(d, 1H, J=1.84Hz)
3.83(s, 3H)3.81(s, 3H)
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(2R, 4R)-3-acetyl-2-(4-butoxy-3-methoxyphenyl)thikdime-4-carboxylic acid (AZ10) (Cis Isomer) (78%).
Yield: 76% mp: OiI'tHNMR(500MHz, CDC}) & 6.00(s, 1H)5.04(m, 1H, J=6.17Hz8.29-3.43(m, 1H, J=6.28Hz)
3.29-3.43(m, 1H, J=6.28KH40 (s, 1H) 1.97(s, 3H) 7.32(s, 1H) 6.85(d, 2H, J=7.98Hz)6.98(d, 1H, J=7.91Hz)
3.83(s, 3H)2.032.3(m, 2H)1.47(m, 2H,7.29Hz)0.96(t, 3H, J=7.19Hz)3.85(s, 3H)

(2S, 4R)-3-acetyl-2-(4-butoxy-3-methoxyphenyl)tiibdine-4-carboxylic acid(AZ10) (Trans Isomer) (26%).
Yield: 76% mp: Oil'HNMR(500MHz, CDC}) & 6.03(s, 1H) 4.85(m, 1H, J=6.17Hz)3.99(t, 1H, J=6.68Hz)
3.99(t, 1H, J=6.86HZz)10(s, 1H) 2.00(s, 3H) 7.43(s, 1H)6.81(d, 2H, J=8.16Hz)5.99(d, 1H, J=7.26HZz)3.83(s,
3H), 2.03-2.3(m, 2H)1.80 (t, 2H, 7.24Hz)1.23 (t, 3H, J=7.18Hz.85(s, 3H)

(2R, 4R)-3-acetyl-2-(4-(hexadecyloxy)-3-methoxypyihiazolidine-4-carboxylic acid(AZ12) (Cis Isomej
(91.42%).

Yield: 68% mp: 45-50C®HNMR(500MHz, CDCI3)8 6.03(s, 1H) 5.08(t, 1H, J=6.6Hz)3.42(m, 1H, J=15.5,
6.6Hz), 3.35(dd, 1H, J=24.2, 6.71HZA)0(s, 1H) 2.00(s, 3H) 7.22(s, 1H)6.86(d, 2H, J=8.16Hz), 6.99 (d, 1H, J=5.3
Hz), 4.02 (t, 2H, J= 6.86Hz), 1.831.92(m, 2H, J=3.0Hz},7(m, 2H, J=7.12Hz)1.33 (m, 24H, J=7.38HzD.91 (t,
3H, J=6.7Hz)3.88(s, 3H)

(2S, 4R)-3-acetyl-2-(4-(hexadecyloxy)-3-methoxypyighiazolidine-4-carboxylic acid(AZ12) (Trans Isem)
(8.58%).

Yield: 68 mp: 45-50C®HNMR(500MHz, CDC}) 6 6.03(s, 1H)5.18(s, 1H)2.95 (t, 1H, J=8.88Hz)3.45(dd, 1H,
J=15.5, 6.6Hz)10(s, 1H) 2.00(s, 3H) 7.44(d, 1H, J=1.76Hz)7.45(d, 2H, J=1.84Hz)7.47(d, 1H, J=1.85Hz)
4.13(t, 2H, J=6.86HZ2)1.83-1.92(m, 2H, J=3.0Hz1.47(m, 2H, J=7.12Hz)1.33(m, 24H, J=7.38HzD.91(t, 3H,
J=6.7Hz), 3.95(s,3H)

(2R, 4R)-3-acetyl-2-(3,4-dibutoxy phenyl)thiazohdi4-carboxylic acid(AZ15) (Cis Isomer ) (94.11 %).

Yield: 81% mp: 149-152CHNMR(500MHz, CDCI3)s 5.99(s, 1H)5.05(t, 1H, J=6.7Hz)3.30(dd, 1H, J=24.15,
6.7Hz) 3.37(dd, 1H, J=24.15, 6.75H21.01(s, 1H) 1.98(s, 3H) 7.26(s, 1H) 6.82(d, 2H, J=8.3Hz)7.22(d, 1H,
J=1.9Hz) 3.98(t, 4H, J=6.65Hz), 1.78(m, 4H, J=6.5HEX8(m, 4H, J=7.3HzD.95(m, 6H, J=7.35Hz)

(2S, 4R)-3-acetyl-2-(3, 4-dibutoxy phenyl)thiazatidi4-carboxylic acid AZ15) (Trans Isomer ) (5.89 %)

Yield: 81% mp: 149-152CHNMR(500MHz, CDC}) & 6.3(s, 1H)4.85(s, 1H)11.01 (s, 1H)2.18(s, 3H), 7.26(s,
1H), 7.0 (d, 2H, J=1.85H7)7.02(d, 1H, J=1.95H7)3.98(t, 4H, J=6.65HZ2)1.78(m, 4H, J=6.5HZ7)1.48(m, 4H,
J=7.3Hz) 0.95(m, 6H, J=7.35Hz).

Computational details

The studied Arylthiazolidine have been taken witkit reactivity from literatur§l5]. Chemical structures and
experimental biological activities are gatheredTable 1. Biological activities are presented ag.|/®lolecular
descriptors for the studied compounds, logP, Refiac (Ref), Polaraizability (Pol),Hydration engrgMolecular
weight, Molecular Volume, HOMO and LUMO energiesravealculated using Hyper Chem 8.5 program, after
geometry optimization with the semi empirical RMartiltonian. The general molecular structure of shedied
molecules is shown in Fig.1.

o
/—8‘\ >
s N__

R2
R4

R;, R = Methoxy, butoxy, decyloxy-, cetyloxy- and kEng- .
Rs=H or CH5CO-

Fig.1.General structure of thiazolidine derivatives
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Table 1.Thestructuresand in vitro Urease inhibition activity 1 Cso

(o]
OH
S N
\R2
/ |
\ \
R4
Com. No R R | 1Csc (UM)
1 -H H 21.3
2 0-OH H 20.2
3 0-COOH H 18.1
4 p-CN H 23.4
5 0-NO, H 225
6 0-OH,m-OCH | H 12.3

RESULTSAND DISCUSSION

The reaction of L-cysteine with benzaldehyde odé#sivatives in the presence of ethanol and watesolvent (6:4)
in either yields phenyl thiazolidine-4-carboxylici@ and its derivatives, which in turn will reactithv acetic
anhydride to form N-acetyl phenyl thiazolidine-44maxylic acid and its derivatives as shown in esob 1.

25 ~
0.040x + 0.989y =
> 20 - 0.988=2R
3
& 15 -
©
()
5 10 -
©
()
& 5 -
O T T T T 1
0 5 10 15 20 25
Observed activity

Fig. 2 Observed and predicted values of | Cg, for thiazolidine by using Eq.7

Table 2 : Thevalues of the descriptorsand the predicted activity(I Cso) by Eq.7

COmP-| Logp | HOMO | PO (gme) ICsooss | Csopred | Residual
1 | 098 | 87335271 2201 20926 213 2164 034
2 | 004 8099312 22.74 22526 20 1042 0.8
3 | 037 | 8.86511d 24.65 25327 18] 1769 051
4 | 071 0011923 2393 23427 234  23p7 _ 0.33
5 | 017 | 9555171 23.91 25426 225 2265 0.5
6 | 104] -869868] 2514 25529 128 1243 0.3

All the synthesized thiazolidines and its analoggevscreened for Neuraminidase inhibitors studi®s.models
were predicated in this study and have been buldvith the use of the following descriptors: log éhergy of
HOMO (e HOMO) (ev), Polarization (3, Molecular weight (MW) (g/mole) and Hydration egg (HE) (
Kcal./mole).

The first model is a two parameter equation (Eith one descriptors, the best one-variable modetains log P
as the correlating parameter. This model is shostovia

ICso= 4.7458 logP + 18.723 (1)
n=6 f=0.68 s=2.52 F=8.81
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Here and hereafter, n is the number of compoundd, usis the coefficient of variance ,s is the standemar of
estimation and F is the Fisleestatistics or F-ratio between variances of cated and observed value.

Table 3: Calculated Ureaseinhibitory activity of the target compound

Sym R, R, R; ICs¢ (HM) Sym R, R, R3 ICs¢ (HM)
71 H H H 21.78 AZ1 H H COCH 22.34
2 OH H H 18.16 AZ2 OCHs H COCH 18.20
z3 OCHs H H 20.00 AZ6 Hexadecyloxy H COCH 30.00
24 Butoxy H H 28.72 AZ7 Benzyloxy H COCH 11.76
76 Hexadecyloxy H H 64.10 AZ8 OCH; OCH; COCH; 20.21
77 Benzyloxy H H 26.53 AZ10 Butoxy OCH COCH 55.75
28 OH OCH; H 15.08 az12 | Hexadecyloxy OCH COCH; 32.15
710 Butoxy OCH H 22.85 AZ15 Butoxy Butyoxy COCH 38.29
711 Decyloxy OCH H 39.95 AZ18 Benzyloxy Benzyloxy| COCH 21.48
713 Benzyloxy OCH H 26.31
715 Butoxy Butyoxy H 30.79 Oseltamivir 0.2
716 Decyloxy Decanoxy| H 66.84

This eq. 1 shows that even a single parameterPlogxplains 68% of variation in the activity {5 that is, a
increase in the magnitude of log P is favorableefdribition of 1G,. In the other words, a increase in the number of
carbon chain increase 4€

The second model is the three- parametric modeRjBgth two descriptors gave better statisticalgpaeters log P
ande HOMO, the successive regression analysis indictitedby adding o€ HOMO to the one equation, there is
an appreciable improvement in the statistics wisatemonstrated by the following model.

|Cso= 4.4171 log p — 6.2407 HOMO — 37.2382 2)
n=6 =091 s=151 F=16.36

In this model the positive coefficient of the adgemrameter, namely HOMO makes a favorable corntadbuto the
exhibition of 1G,. positive values of log P and negative values 6fOMO, suggest that the biological activity
increase with an increasedog P and HOMO.

The third model is the four- parametric model (Bqvgh three descriptors log B HOMO and polarization ,further
step —wise regression indicated the occurrence best three- variable model containing polarizatas the

additional correlating parameters. Only a slightpiovement in statistics was observed accordingly tfe

following regression expression in equation 3.

ICso= 3.3114 log P — 4.957 HOMO — 1.07 Polz. (3)
n=6 =091 s=154 F= 15.59

Another four —parametric model Eq.4 with the salescriptor gave the better statistical parameters.

ICso= 3.75 log P — 6.4 HOMO — 0.628 Polz.-23.658 (4)
n=6  f=0.93 s=1.62 F=9.68

The Fourth model with five parameters, the fouralale model is found to contain Hydration Energyddition to
other three parameters( logP, HOMO and Polarizatibime improvement in the statistics is considerdigh.

ICso= 3.817 log P — 4.755 HOMO - 1.21 Polz.— z.-0.BE (5)
n=6 f=0.94 s=1.55 F=10.54

Another model with the same number of descriptor.

ICso= 4.09 log P — 6.00 HOMO — 0.816 Polz. — 0.332-HE9.997 (6)
n=6 f=0.95 s=1.86 F=5.6

But the best four —variable model is found contiiolecular weight in addition to other three — vat@a(log P,

HOMO and Polarization ).There is an appreciablerawement in the statistics which is demonstratedthsy
following model.
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ICso= 3.05 log P -11.545 HOMO+ 2.85 Polz. — 0.25 M\@2-757 (7)
n=6 f=0.98 s=0.97 F=21.05
Where:

ICsq is the molar concentration of the drug leadin§@&6 inhibition of influenza neuraminidase(NA).
HOMO is Highest unoccupied molecular orbital.

HE is Hydration Energy.

Log P is Partition Coefficient.

MW is Molecular weight.

In the above equation n is the number of thiazodidiompounds have taken with their reactivity fristerature
[15], which used to drive the QSAR model.

The best model concerning the present study tieepfarametric equation 7.

All the target compounds were tested for theiilitslto inhibit NA. Preliminary result showed thaome of the
compounds (21 compounds) displayed enhanced tohjbactivities ( 1G= 64.10 - 11.76 uM) compared to the
lead compound Z1 are shown in table3. The aminosatteéazolidines showed the high activities conmgzirto
amino-thiazolidines and the order of increasingvdgtin R2,R3 and R4 are H,OH and OH, H,Ph-Cldnd Ph-
CH,- , H,CH0- and CHO-, CH,CO-, CHO- and CHO-, and CHCO-, CHO- and CHCH,CH,CH,O- . The most
potent compound is AZ7 (Kg=11.76 pM) , which is the mixture of AZf;(the major product ) and AZg, (the
minor product).

The predicated activity of the studied thiazolaiderivatives as calculated by Eq.7 are shown ket , in
addition a comparison between observed and predicatlues of g, for thiazolidine derivatives used in the
development of Eq.6 is shown in Fig.2.

CONCLUSION

Thiazolidines were easily obtained in vyields of 3% from the condensation of L-Cysteine and
alkoxybenzaldehyde under slightly conditions. Téomdensation afforded product as a mixture oftdiasmers,
Cis-(2R,4R) and Trans-(2S,2R), which could not &gasated. An equilibrium resulting from epimerinatiat C(2)
occurs between two isomers. The Cis/Trans ratiag watrongly dependent on the nature of the saNerCDCI3

the major isomer was the Cis Isomer while in DMSQitle trans diastereoisomer predominated after t&imp
equilibration. The study indicated that QSAR oflbgcal activity represented by dgof arylthiazolidine amides
against human prostate cancer cells can be modeéthdthe semi empirical RM1 based quantum mechénica
molecular descriptors. The hepta - parametric ssjpe equation is the best produced model with \gogd
statistical fit as evident from its”R0.98, F=21.05 and s=0.97. It is evident from #®uits that the inhibition of the
prostate cancer influenced mainly by molecular Weand surface area.
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