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Synthesis and Fungicidal Activity of Novel
4,4'-Bis(2"-aryl-5""-methyl/unsubstituted-4''-oxo-thiazolidin-3"'-yl)
Bibenzyl
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Reduction followed by nitration of benzil | yielded 4,4'-dinitrobibenzyl (1I) which by reduction furnished
quantitatively and analytically pure 4,4'-diaminobibenzyl (IV) which on condensation with different
carbonyl compounds gave 4,4'-bis (benzylideneamino) bibenzyls (Va—f). Compounds (Va—f) on
cycloaddition with mercaptoacetic acid/2-mercaptopropionic acid yielded the corresponding 4-oxo-
thiazolidin-3-yl bibenzyls (Vla—I). The compounds VIg—I have two chiral centers in each thiazolidinone
moiety so two diastereomers are possible, but on crystallization and repeated chromatography, one
diastereomer was obtained. The absolute configuration of the diastereomer was tentatively assigned
on the basis of 'H NMR spectra. 'H NMR spectra of the product showed a distinct doublet at ¢ 1.22
for Cs—CHjs of thiazolidinone ring (22, 23) and a distinct quartet at 6 4.20 for the Cs—H proton. Similarly,
the C, proton showed an independent singlet at 6 5.95, so the diastereomers obtained were assigned
trans configuration. Compounds Va—f and Vla—| were evaluated in vitro for their fungitoxicities against
Fusarium oxysporium and Penicillium citrinum. All the compounds were found to be antifungal active.
Some of the compounds displayed activities comparable with that of the commercial fungicide Dithane
M-45. Structure—activity relationships for the screened compounds are discussed.
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INTRODUCTION sequence leading to the formation\td—d andVla—h is out-

P~ . P~ : : lined in Scheme 1The starting compound bentilvas reduced
The application of thiazolidinones as toxic agents into cells ; ; o A
P g to bibenzylll, which on nitration gave 4,4'-dinitrobibenzl.

of pathogenic microorganisms have evoked considerable atten- . P
tion during the past 20 years+B). 4-Thiazolidinones are well- R_educt|on of_4,4d|n|trob|benzy_llll by Pd’—C ar_1d HCOOH
known for their hypnotic4) and anticonvulsan&(6) properties. yielded quantitatively and analyt_lcally_pure 4_d4am|nob|benzyl
The presence of the NC—S linkage in heterocycles has been IV. CompoundV on condqnsatlon \.N'th various carbony! com-
reported to have antituberculaf)( antifungal 8), and antian- ~ PouUnds gave 4,dis (benzylideneamino) bibenzy#a—f, which

algesic (9) activity. 4-Thiazolidinones have also been shown to ©" ¢ycloaddition with mercaptoacetic acid/ mercaptopropionic
have anti HIV (10) activity. acid afforded corresponding 4-dis (2“-aryl-5"-methyl/ un-

A literature survey 11—13) have revealed that bryophytes Subsituted-4”-oxothiazolidin-3"-yl) bibenzylia—I.
are not damaged by fungi although they contain nutritious The structural assignments of the synthesized products were
material like fatty acids, sterols, triglycerides, ettl) The based on elemental analysis (C, H, N, S, and CI) &hdIMR
reported reason is the presence in these bryophyte of structurappectra (Tables &nd2). *H NMR spectral studies have shown
variants of bibenzyl and bisbibenzyl3). It has been found that the synthesis is highly diastereoselective because only one
that both natural and synthetic bibenzyl show antifungal activity diastereomer could be obtained. The reduction of dinitro com-
against spore germination dlternaria brassicola,Botrytis poundlll in good yield (96-95%) into corresponding diamino
cinerea,Uromyces fabal(13). compounddV at room temperature was done by HCOOH in

The above facts coupled with our desire to develop efficacious the presence of 10% palladised charcd#i)( The catalyst was
agricu]tura| fungicides prompted us to devise a convenient recovered and reused after Washing with water and ethanol. The
synthesis of 4-thiazolidinone derivatives incorporating biben- results indicated that there is no loss of catalytic activity. Of
zyl moiety hitherto unknown title compounds, 4pis-(2"'- the tested compoundga—f andVla—I, compoundsVc, Vic,
aryl-5'-methyl/unsubstituted“4oxothiazolidin-3-yl) bibenzyl VIf, Vig, Vih, VIk, and VII displayed in vitro fungitoxicity
Vla—I|. CompoundsVa—f are also new ones. The reaction Ccomparable to that of the commercial fungicide Dithane M-45

(a mixed M+ and zinc salt ofN, N-ethylenebis (dithiocarbamic

*To whom correspondence should be addressed. E-mail: irspksjs@ @cid)) at 1000 ppm concentration agaiRgsarium oxysporium
rediffmail.com. andPenicillium citrinum(Table 3).
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Scheme 1 Table 2. Spectral Data of Compounds Va—d and Vla-h
O .
<Qg _> .0y <HZN—QCH27>L—<MH=N@—<:HZ—> cpd IH NMR (CDCl)3 (J, Ha)
2 v 2 Va 2.85 (4H, s, acyclic CH,CH,), 7.21-7.53 (18H, m, ArH),
! Vat 8.31 (2H, s, CH=N)
Vb 2.86 (4H, s, acyclic CH,CHy), 3.95 (6H, s, OCHs),
R o 7.20~7.72 (16H, m, ArH), 8.31 (2H,5,CH=N)
“ v Ve 2.86 (4H, s, acyclic CH,CH,), 7.24—7.94 (16H, m, ArH),
O e Ocnf 831 (2H, s, CH=N)
%H , vd 2.87 (4H, s, acyclic CHaCHy), 3.93 (6H, s, OCHs),
R Viad 3.95 (6H, s, OCHa), 7.23-8.10, (14H, m, ArH),
8.31 (2H, s, CH=N)
Ve 2.85 (4H, s, acyclic CHoCHy), 7.21~7.53 (16H, m, ArH),
. 8.31 (2H, s, CH=N), 12.1 (2H, 5, ArOH)
Scheme conditions: C“::‘L C()H?l vf 2.85 (4H, s, acyclic CH,CH,), 3.93 (6H, s, OCHs),
(). Z-HgHCl Vb, 4.CH30. CaHy 7.21-7.53 (14H, m, ArH), 8.31 (2H, s, CH=N),
(). HNO,H,SO, in AcOH Ve 4.CLCgH4 (2.1 (2H, s, ATOH)
(o PHCOOH TRAC o caulyt Ve 34-CHIOR-CoHy Via 2.85 (4H, s, acyclic CHCHy), 4.29 (4H, g, cyclic CO-CH,-S),
1 - - X .
o). S —CH1-COOR VL oo Ceils 5.95 (2H, s, cyclic S=CH-N), 7.21~7.53 (18H, m, ArH)
R, Vib 2.86 (4H, s, acyclic CH,CHjy), 3.95 (6H, s, OCHj),
4.29 (4H, g, cyclic CO-CH,-S), 5.95 (2H, s,
cyclic S=CH-N), 7.20-7.72 (16H, m, ArH)
C
comd. Ry . °$I‘f: C(,Hl; 1 b Vic 2.86 (4H, s, acyclic CH,CHy), 4.30 (4H, q, cyclic CO-CH,=S),
Via. CHs H VIh. 4-CHO.CgHa CHi 5.95 (2H, s, cyclic S=CH-N), 7.24-7.95 (16H, m, ArH)
Vb, 4-CH30. CgHg H gl 4-CLCgH4 CH3 vid 2.87 (4H, s, acyclic CH2CH,), 3.93 (6H, s, OCHs),
gg 4-CLCgH4 g vIL ;,ﬁé)cgggn-c(,}{s ggs 3.95 (6H, s, OCHa), 4.30 (4H, g, cyclic CO-CH,-S),
+ 3,4-(CH30)2-CeH © 2-HO 4 3 :
Ve, Z_HgACgHiz 6H3 a0 VI OHG.OCH).CeHs  Cliy 5.95 (2H, s, cyclic N~CH=S), 7.20-8.14 (14H, m, ArH).
VIf 4 OHG.OCH:).CeHs  H Vie 1.22 (6H, d, J = 8, CHs), 2.85 (4H, s, acyclic CH,CHy),

4.20 (2H, g, J = 8, cyclic CHCHg),

Table 1. Analytical Data of Compounds Va—f and Vla-| 5.95 (2H, s, cyclic S=CH-N), 7.21-7.53 (18H, m, ArH)

i 1.22 (6H, d, J = 8, CHs), 2.86 (4H, 5, acyclic CHoCHy),
cpd vield % mp (deg C) mol formula? 3.95 (6H, s, OCHs3), 4.20 (2H, g, J = 8, cyclic CHCHj),
5.95 (2H, s, cyclic S=CH-N), 7.20-7.72 (16H, m, ArH)
\é a % igf EZSHMHZO Vig 1.22 (6H, d, J = 8, CHs), 2.86 (4H, s, acyclic CHoCHy),
30128 V22 4.21 (2H, g, J = 8, cyclic CHCHy), 5.95 (2H, s,
C 63 187 CstzzNzclz .
q 53 204 CaHooNiOs cyclic S=CH-N), 7.24-7.91 (16H, m, ArH)
e 54 201 C28H24N202 Vih 1.22 (GH, d, J= 8, CH3), 2.87 (4H, S, acycllc CHchz),
f 61 194 CaoHagN204 3.93 (6H, s, OCHs), 3.95 (6H, s, OCH), 4.20 (2H, g,
Via 85 191 Cs2H28N0,S; J =8, cyclic CHCHs), 5.95 (2H, s, cyclic S-CH-N),
b 73 197 CasHaN204S; 7.20-8.14 (14H, m, ArH)
c 71 205 Ca2H26N20,S,Cly Vii 2.85 (4H, s, acyclic CH,CHy), 4.29 (4H, g, cyclic CO-CH,-S),
d 90 201 CagH3eN206S; 5.95 (2H, s, cyclic S=CH-N), 7.21~7.53 (16H, m, ArH),
e 82 203 C34H32N20252
: 12.1 (2H, s, ATOH)
’ ;‘6‘ 53‘7‘ g%:%nggz . Vij 2.85 (4H, s, acyclic CH;CHy), 3.93 (6H, s, OCH),
34M30N202920 12 . AL
h 87 213 CagHioN>05S2 4.29 (4H, g, cyclic CO—CH,=S), 5.95 (2H, s,
i 78 202 CaoH2sN204S; cyclic S=CH-N), 7.21-7.53 (14H, m, ArH),
j 73 207 Ca4H32N206S; 12.1(2H, s, ArOH)
k 61 209 CsaH3oN204S4 Vik 1.22 (6H, d, J = 8, CH3), 2.85 (4H, s, acyclic CH,CHy),
| 65 213 CgﬁngNzOeSz 4.20 (ZH, q, J= 8, CyC“C CHCH3), 5.95 (2H, S,
cyclic S=CH-N), 7.21~7.53 (16H, m, ArH),
a Satisfactory elemental microanalyses obtained C + 0.30, H + 0.18, N + 0.24, 12.1 (2H, s, ArOH) _
S + 0.16, and Cl + 0.2 VIl 1.22 (GH, d, J=38, CH3), 2.85 (4H, S, acycllc CHZCHQ),
3.93 (6H, s, OCHs), 4.20 (2H, g, J = 8, cyclic CHCHz),
EXPERIMENTAL PROCEDURE 5.95 (2H, s, cyclic S=CH-N), 7.21-7.53 (14H, m, ArH),

) ] ) ) 12.1 (2H, s, ArOH)
Melting points were determined on to an open glass capillary method

and are uncorrected. Completion of the reaction was monitored by TLC
(silica gel, benzene: ethyl acetate, 8:2). The final products were purified
by column chromatography using silica gel (100 mesh) with increasing
percentage of MeOH in benzeriel NMR spectra were recorded on a
Varian FT-20 spectrometer in CD£lusing TMS as an internal ref-
erence; chemical shifts are expressed malues.

Bibenzyl (I1). Following the standard reduction procedufi&y |
was treated with Zn—Hg and HCI to yield

4,4'-Dinitrobibenzyl (Ill). 1t was prepared by nitration of bibenzyl

zaldehyde (0.01 mole, 1.061 g) and traces of fused ZA®k reaction
mixture was refluxed on water-bath for 30 min and cooled to RT. Excess
of ethanol was distilled-off under reduced pressure. The resultant residue
was taken in 20 mL of chloroform and filtered. The filtrate was
evaporated to give crudéa, which was recrystalized from an ethanol:
water mixture (50 mL, 1:1, v/v). Compound%—f were synthesized

in similar way by using anisaldehyde, veratraldehygehlorobenzal-
dehyde, salicylaldehyde, and vanilline in place of benzaldehyde,

Il following a reported procedurel4). lll agreed well with the ’
analytical data already reported in the literature (14). respectively.
4,4'-Diaminobibenzyl (1V). Dinitro compoundll was reduced by 4,4~bis (2"-Aryl-5"-methyl/unsubstituted-4"-oxo-thiazolidin-3"-

formic acid in the presence of 10% palladium on carbon following the yl) Bibenzyl (Vla—I). A mixture of Va—f (0.005 mole) and mercap-
standard procedurd §) to 1V in 95% vyield.lV agreed well with the toacetic acid/ 2-mercaptopropionic acid (0.01 mole) in dry benzene
mp already reported (17). was refluxed on a steam bath for 3—4 h. The excess of benzene was

4,4'-bis (Benzylideneamino) Bibenzyl (Vaf): To a solution of then distilled-off under reduced pressure. The reaction mixture was
IV (0.0058 mole, 1.231 g) in dry ethanol (20 mL) was added ben- poured over crushed ice and centrifuged.
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Table 3. Antifungal Screening Results of Compounds Va—f and Via—I that of Dithane M-45 at 1000 ppm and inhibited -150%
— _ mycelial growth of both fungal species even at the lowest
Av % inhibition after 96 h against concentration. Compoundga—f, which have no oxothiazoli-
F. oxysporium P. citrinum dine nucleus are less fungitoxic th&iha, Vib, VIf, Vig, Vlh,
cpd 1000 ppm 100 ppm  10ppm 1000 ppm 100 ppm 10 ppm and VIi which have 5-methy| OXOthiazolidine. nUC-Ie-US. This
Va % ” 9 % 20 3 demonstrates that the presence 5-methyl oxothiazolidine nucleus
b 6 36 29 58 44 21 with the bibenzyl nucleus resulted in appreciable enhancement
c 83 47 20 88 30 15 of fungitoxicity of these compounds.
d 55 43 31 42 27 19 The present study indicates that the'ig(oxo-thiazolidinyl)
]? gi 23 4212 gg 22 g? bibenzyl framework reported herein might be useful for de-
Via 55 20 1 51 20 10 veloping efficacious fungicides by suitable structural variation
b 61 50 24 46 30 17 in the bibenzyl nucleus and heterocylic ring.
c 82 43 15 87 33 8
d 38 26 24 67 50 26 ACKNOWLEDGMENT
e 61 50 39 67 40 25
f 1(7)8 gi’ ‘5‘8 138 gg gg We sincerely thank Dr. L. D. S. Yadav, Reader, Department of
g g5 62 n s 60 15 Chemistry, University of Allahabad, Allahabad, India 211002
i 75 65 40 68 42 30 for many helpful discussions pertaining to the material in this
j 71 58 51 63 55 46 article. We are thankful to Dr. Rashmi Sanghi, FEAT, Labs,
Ik gff gé 32 ;g gg % [IT, Kanpur, India for spectral studies and elemental analysis
Dithane 100 o1 86 100 95 89 of synthesized compounds.
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