NOTES

TABLE 1—ANALYTICAL AND PHYSICAL DaTa

Compd. Yield M.p. Molecular Analysis % Vmax D N?. mp
no. % °C formula Found/(Caled.) om™* (o}
N
1 91 124 C,.H,ON, (17.2%) 1166 191
2 66.9 115 CarHae0,N, (g.'gg) 1665 195
3 83 106 Oy¢Hy 20BN, (g'.m) 1 660 207
.10
4 72 126 O4oH,30CIN, (g.%) 1655 179
5 66 ;l;hh}dsyrupy DNP-C3oH,,0.N, dggﬁg) 1 656 156
qui A
6 66 'lI‘_hil}dsyrupy DNP-C,,H, ,0.N, (:llggg) 1 660 193
iqui .
7 80 121° CyeH4,ON, (7.01 1660 189
7.88)
8 65 100 C,.H,,0,N, 9.93) 1 660 149
(1021
9 68 105 C,,H,,0N, 7.26 1 660 120
(7.65)
10 89 96 CyeH,,0,N, 6.85 1 665 210
(7.07
11 76 184 C,.H,,0ON, 7.01) 1650 178
(7.36
12 69 102 C,oH,,0N _ ) 1 650 104
. (4.77)
13 79 'il‘hxq dsyrupy DNP-C,,H,,0,N, (15.02) 1665 205
1qui 15.25
14 88 'lrhmdsyrupy DNP-G,,H,,0,N, (16 11 1 660 210
1qu 16.47)
15 92 173 C,oH,,NO,Br# (3.20 1650 Semi 194
8.70
16 81 176 C16H,40,Br,b ) 1670 2332
17 78 174 0.;H,0,01Br,*® 1655 BSemi 193
18 86 158 C,,H,,0,Br,d 1 660 241
19 82 171 C,;H,0,Br,° 1 650 202
20 81 188 0,,H,,0,Br! 1 660 160

* 2 Br, 20.98 (21,16). P C, 46.01 (46.60), H, 2.34 (2.91); Br, 38.12 (38.83). °©C, 69 98 (70.31) ; H, 3.02 (3.51); Cl, 13.12
gs,%), «zo, 80),98 (81.08); H, 4.03 (4.50). * G, 59.41 (59.80) ; H, 2.19 (2.99) , Br 26.18 (26.57). ' G, 57.12 (67.65), H, 8.06 (3.90) ;
r, 28.89 (24.02).
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resulted in the formation of thick oils (perhaps due
to polymerisation at high temperature) which failed
to crystallise. The method was modified to provide
crystalline products. These products have been
identified and confirmed as 2-(substituted-phenyl)-
3-(substituted-phenyl)-4-thiazolidinones (4) on the

basis of elemental analysis, ir and nmr spectral
studies.

The ir spectra of the adducts (4) showed bands
at 1740 cm* (C=0). The nmr spectrum of
2- (m-methoxy-p-hydroxyphenyl )-3-phenyl-4-thiazo-
lidone (4a) showed phenolic proton at z 1.5as a
singlet, eight aromatic protons at 2.4—2.7 as a
multiplet, three methoxy protons as a singlet at
6.1, two methylene protons as a singlet at 7.1 and
one proton on the C—2 of the thiazolidinone ring
at 2.2. The various 4-thiazolidinones synthesised
by the condensation of thioglycolic acid with
4-hydroxybenzalanilines and 4-hydroxy-3-methoxy-
benzalanilines are recorded in Table 1.

(Table 2 contd.)
4f 1 000

4.59 40.82 56.06 22.22 21.21

600 8.06 16 84 82.83 17.77 8.08

250 5.10 2.04 28.79 17.97 000

4g 1000 306 48.98 49,49 13.13  100.00
500 2.04 25.51 38.89 15.15 50.50

250 8.57 18.77 27.27 12.22 5.05

4h 1 000 48.98 4.08 53.53 40.00  100.00
500 27.56 4.59 28.79 40.00 1616

260 8.16 2.04 11.11 87.77 3.03

TABLE 1—OHARACTERISTICS OF 4-THIAZOLIDINONES

Compd. R R’ M.p.* Yield  Molecular

no. °C % formula**

4a H H 129 83 O,.H,,NSO,
4 =H p-O0H, 169 80 O,,H,,N80,
4c H p-00,H, 185 80 C,eH, N8O,
4d H p-Cl 183 72 C,.H, (N8O,C1
de OOH, X 124 80 0,,H,,N8O,
4  0CH, p-OCH, 135 80 O,¢H,,NSO,
4g OOH, p-OC,H, 116 175 C,,H,,N80,
4h  OCH, -0l 73 70 0,,H,,N8SO,0l

Uncorrected. *°

All the compounds
elemental analysis.

gave satisfactory

The newly synthesised 4-thiazolidinones (4a—h)
have been tested against Alternaria solani, Fuasrium
sp., Colletotrichum capici, Aspergillus sp. and
Helimithosporium sp. by employing the method of
spore germination inhibition. Three concentra-
tions, viz. 1000, 500 and 250 ppm of each of the
compounds have been tried against all the test
fungi. A study of the data (Table 2) showed that
all the 4-thiazolidinones possessed antifungal

TABLE 2—ANTIFUNGAL ACTIVITY OF 4 THIAZOLIDINONES

Compd. Conen. % spore germination inhibition

no. PPm A4, solans C.capscr F.sp. A.sp. H. sp.
4a 1000 10000 100.00 10000 10000 18.18
500 73.50 100.00 38.88 10 00 8.08
250 15.30 38.70 8.08 4.44 1.01
4b 1 000 10 20 28.46 57.57 10000 6.06
500 7.14 8.16 48.99 10000 2.02
250 4.08 000 81.81 100.00 1.01
4c 1 000 6.10 18.86 47.98 43.33 48.48
£00 408 0.CO 26.26 30 01 38.88
250 2.04 102 6.6 31,11 1.01
4d 1 000 83.67 45.92 89.39 10000 10000
500 6.63 2.56 51.52 88.33 23.23
250 4,09 1.02 24 24 83.88 11.11
4e 1000 100.0 10000 10000 10000 100.00
500 100.00 100,00 1¢000 10000 100.00
250 67.86 12.24 88.35 43.33  100.00
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activity. Compounds 4a and 4e caused 100% spore
germination inhibition at 1 000 ppm of above fungi.
The other two concentrations (500 and 250 ppm)
of these compounds were also effective. Another
interesting conclusion of this study is that the
parent compound has the maximum antifungal
activity. Among the substituted-4-thiazolidinones,
chloro-substituted are more effective than the
methoxy- or ethoxy-substituted-thiazolidinones.

=N—CgHzR
cH 8747 1 HscHycO0H
(2)

RI
(1) l

(‘:H—-NHCBHLR

HO

HO ?
R/ CH,COOH
(3)

HO S

R=H,R'=H
R=H, R'=p-0CH,
e
R—OCH, B—H

. R=0CH,, R'=p-O0H,
" R=0CH,, R'=p-00,H,
. R=0CH,, R'=p-Cl

Experimental

The following general method was used for the
synthesis of 4-thiazolidinones. 3-Methoxy-4-hydro-
xybenzalaniline (0.01 mol) was dissolved in dry
benzene (25 ml). To it was added to thioglycolic acid
(0.01 mol) taken in benzene (10 ml) slowly and
with constant shaking at room temperature. After
the addition of thioglycolic acid was complete,
water formed during the reaction was removed by



NOTES

adding anhydrous sodium sulphate. Removal of
the solvent under vacuum gave the crude product
which was purified by crystallisation from benzene
to obtain fine crystals of 2-(4-hydroxy-3-methoxy):
3-phenyl-4-thiazolidinone (4a; 80%), m. p. 124
(Found: C, 63.82; H, 495; N, 4.59; S, 10.63.
C,¢H, ; NSO, calculated for: C, 63.77 ; H, 4.98 ;
N, 4.653 S, 10.63%).
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Z0 compounds have already been utilised for
spectrophotometric estimation of metal ions'-2.8,
Most of the azo compounds utilised for this pur-

pose are 2-hydroxyazobenzene derivatives*~13, A
few reagents which have analogous complexing

JICS—11

capability like the present reagent are 2-carboxy-2'-
hydroxy - 3’, 5’ - dimethylazobenzene - 4 - sulphonic
acidt ¢, 6-carboxy-3'-methyl-6’-hydroxyazobenzene-4-
sulphonic acid'? and 6-carboxy-6-hydroxy-3’,5'"-
dichloroazobenzene-4-sulphonic acid*2. The present
paper introduces a new azo compound, vjz. 2-car-
boxy-2'-hydroxy-5-methylazobenzene for spectro-
photometric determination of Ni! and PdI,
Enhanced sensitivity, fewer interferences and easy
separability of Nill and Pd™ can claim its superi-
ority. Moreover, it has been found to produce
characteristic coloured complex species in solution
with other transitional metal ions like Felll, Coll,
Cul!, Ru'l, Cril 3nd Mn!! e¢c., the determinations
of which are under investigation. Both NiT and
P4 form 1 : 1 complexes with the reagent not only
in solution but also 1n solid state.

Experimental

The reagent 2-carboxy-2’-hydroxy-5-methylazo-
benzene was prepared by the method available in
literature?®. The reagent solution (1 mg/ml) in
absolute ethanol was utilised for experimental
investigations. The Ni! and PdY solutions were
made from AnalaR nickel chloride and palladium
chloride and standardised by the dimethyl glyoxime
method®. Solutions of diverse ions were prepared
from the chloride or nitrate salts of sodium,
potassium or ammonium. Absorbance measure-
ments were made with a Spectromom-204 spectro-
photometer and pH values were determined with
a Elico L1-10 pH meter.

Procedure : The ethanolic solution of the,
reagent (3.0 ml) were added to Ni!! solution (3.0ml),
[M]=0.025 mg/ml and ammonium acetate—
ammonia buffer solution (5.0 ml) in a final volume
of 25 ml made up with ethanol to maintain the
optimum pH 7.85 (within the range 6.0 to 10.0). The
Mmax Of the deep red coloured Nil! complexe was
ascertained at 485 nm against the reagent blank.
The Apax of the Pdcomplex (5.0 ml reagent 1 mg/ml,
3.0 ml Pd, 0.025 mg/ml containing sufficient acid to
maintain pH in the range 1.5—3.8) was found to be
560 nm. The colours remained stable for more
than 7 days.

Results and Discussion

In the case of Ni! complex, Beer’s law was
obeyed within 0.50 to 7.0 ppm of Ni*!. The molar
absorptivity of the complex and the photometric
sensitivity according to Sandell*” were found to be
8 300 mol~* cm~* and 0.006 9 ug cm™%, respectively
at 485 nm. The corresponding values for Pd com-
plex were 0.5 to 13.0 ppm, 7 109 mol~* cm~—* and
0.015 0 ug cm~?, respectively at 560 nm. The1:1
stoichiometry of the complexes formed were
ascertained by Job’s method of continuous varia-
tion!® and molar ratio method?9.

Effect of diverse ions: Among the cations,
anions and complexing agents tartrate, citrate,
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