CHAPTER III
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Chemicals

The starting materials, rhodanine, 2,6-dichloro
benzaldehyde and phenylhydrazine were supplied by Fluka
Chemie AG, benzaldehyde was supplied by May & Baker,

p-nitrobenzaldehyde was supplied by Aldrich Chemical Co.,

hydroxylamine and anili zupplied by Merck. However,

aniline and phenzs A\l F.o. freshly redistilled

before use. The ———t ed. wssel. BP. grade.

—

5-Benzylidenerhoc 4 4 \ “
A 6.66%¢ 4 ACABENNNNNE was dissolved in

50 ml of glaci g (150 mmole) of

anhydrous sodiy After the mixture

‘became clear, 5. '%.‘ zaldehyde was added,

and the reaction | ed for 45 mins. After

cooled to room tem crystals were formed.

The whole mif;J*" Fd»he refrigerator.

The crystalsTl filtration and

- all

washed several }unes with water to remove excess acid.

we o AUHINHNTHYIRG: e -

kept overna!ht in the re%rigeratar; A yellow precipitate

] RRIRTUUNVINHAR B or

rude product was dried in reduced pressure oven at

60 °cC. Recrystallization from toluene yielded 8.8 g of
the product {80 ¥ yvyield), mp. 200-203 °©C (lit.

mp. 204-205) (49).
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IR (KBr) . 3150-3440, 1720, 1601, 1197 cm™!
(see figure 1)

1g-NMR . 13.48, 7.54, 7.46 ppm

(DMSO-dg + CDClg)  (see figure 2)

MS : MW. 221(59.42 %) : m/e 162(7.52 %),

9&{11.51 %)

A 13, ine and 24.6 g (300

mmole) of anhydr, ‘ ,:'? 21 _ Rxere added to 100 ml

glacial aceti® warmed on a water

bath to a cle g (100 mmole) of p-

nitrobenzaldehyd reaction mixture was

refluxed for 45 m‘ra*:::#gﬁk in® the mixture to room

A 7

temperature, vellg s = fnrmed. The mixture
was kept r.we. ;:3 and the crystals

were seperatefij OF ® Mlaished with water to

o o =

remove exXcess aqfd The flltrate was poured inte another

v AUBIRUNTNNF e

nbtalned re crystals. The crrstals were seperated by
AR MTRIANAINGIE. [ e
drie reduced pressure oven

Recrystallization from acetone yielded 26.02 g of the

product (97.7 % yield), mp.259-260 °C(lit.mp.273-274)(64).
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IR (KBr) : 3050-3440, 1720, 1607, 1192 cm™!
(see figure 4)
1y-NMR : 7.50 - 8.50 ppm

(DMsO-dg + CDClg) (see figure §5)

5-(2,6-DichlorobenzylidiBif Jrdanine
A 6.66 g4 WS A 2danine and 12.3 g (150

mmole) of anhyd —1 i g | e Were mixed in 50 ml
— . Il e

glacial aceti®™ e v’ AN Tas warmed on a water

bath until 2 AAP AN NsbTained. Then 8.75 g

(50 mmole) of VIR )\ ® was added to the

solution. fer 60 mins and

*yellow needley the reflux. The

reaction mixtu # F 'l,”,. E-{ in the refrigerator

to get more cryst ®:perated by filtration.

The crystals we ) - e water several times to

:,3 was ﬁuured into
another 100 =l Do overnight in the

¥ L A

The second crup of precipitate was filtered

remove exc

refrigerator.

m*ﬂummrﬁ?wmm

reduced ffessure oven at V Eecrystalllzatlon from

“‘"ﬂ“ﬁ’lﬁﬁﬂm ﬂﬂ')’; NYINY"

mp. @78-179 lit., mp.184-
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IR (KBr) :  3060-3440, 1706, 1610, 1190 cm~!
(see figure 6)
1H-NMR :  7.60, 7.40 ppm

(DMSO-dg + CDClg) (see figure 7)

2-Dximino—§—benzylidene-' 1 lidinone

A mixture . bhmole) of 5-benzylidene
rhodanine, 615 wrdrous sodium acetate
and 525 mg(7.5 T ¢ iar;f#ffﬁgh ®rochloride in 30 ml
absolute ethalic . \ E--G °C until the

evolution of ™~ 1loride formed was

giltered fromf ! N7 Eufa (™, the yellow clear
solution was | nperature. Yellow
crystals were by filtration. The
total weight of 52 mg (41.1 % yield).
The crude produc ized from ethanol which

yielded Fell-‘*;:“”"*‘*‘ 531 2 e
Y, A

IR (KBr) 3300- EBBG. 3000- 31 0, 1700, 1666,

ﬂﬂﬂ’)ﬂﬁﬂ'ﬁ“ﬂfﬁﬁ‘i

‘1H-NMR : 10, 52 40 - ? 50 ppm
‘”“'QTW W ‘mm ’Zl 3
(] q,ﬂ MW. 220( ﬁ'] ;Vlmﬂ’z]m(?ﬂg %),
203(4.01 %), 162(2.59 %), 134(83.12 %),

90(10.32 %) (see figure 10)
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A 1.33 g (5 mmole) of §-(4-nitrobenzylidene)
rhodanine was dissolved in 40 ml of absolute ethanol.
Then 1.4 g (20 mmole) of hydroxylamine hydrochloride and

1.64 g (20 mmole) of anhydrous sodium acetate were added.

The mixture was refluwBiRilcr 4-5 hrs. After that the

|

sodium chloride the hot mixture. The

orange filtrate g s erature and then the

pale yellow == ‘ “h_ﬂffjmm + The crude product
was recrystaliiz

h yielded 145 mg of

vellow powder ¥ Ce).

IR (KBr) 0, 1694, 1666,
ure 11)
lH-NMR 57, 7.55 - 8,35 PPm

[DHEU—dE + CDCL3]

2 A
MS — -3

& 249(4.87 %
Y )

e 31 %),

-

133{13 T4 %}. 90(3.46 %)

ﬂﬂﬂ’lﬁf&l‘ﬂ‘%ﬁﬂﬂﬂ‘i

A mixture of 1.45 g (5 mmole) of 5-(2,6-dichlero
benzyvlidene Jrhodanine, 615 mg (7.5 mmole) of anhydrous
sodium acetate and 525 mg (7.5 mmole) hydroxylamine hydro

chloride in 30 ml absolute ethanol was stirred at 60 2C
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for 10 hrs. Then sodium chloride formed was filtered from
the hot mixture and the filtrate was left at the room
temperature. The pale vyellow crystals were formed.
The crude product was recrystallized from ethanol which

yielded 413 mg pale yellow needles (2B.7 % yield), mp.

240-243 ©°C.

IR (KBr) 400, 1694, 1621,
Tﬁ‘?ﬁt-wra 14)

1-NMR L VRSN 7.30 - 7.45 ppm

(DMSO-dg + cDCER)

M5 Se 272(2.37 %),
p5 %),
—Phenylimino- -p:‘*ﬂ
The e —— Vi, E-benzylidene
V. AY
rhodanine and ﬂ ¥ iff was heated until
the evolution %f HoS ceased. orange precipitates

s FUBINININGAR G

crude pro Qict was recrﬁptalllzed from dlmethylsulfnxlde,

~QRARNTUININETA L

2 20,
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IR (KBr) :  3200-3300, 1679, 1640, 1602 cm~1
(see figure 17)

1-NMR : 11.19, 7.76, 7.00 - 7.70 ppm

(DMSO-dg + CDCL3)  (see figure 18)

MS : MW. 2B0(63.0 %) ; m/e 163(20.42 %),

Bh%) , 134(100 %), 90(9.39 %)

2-Phenylhydraziforg b 2ol idinor

The o le) S5-benzylidene

rhodanine and 3 ; P ﬂ'; hydrazine was heated

until the evol#® e dark syrupy mass

obtained was J ?.,‘,; ;fﬁ, 1}hg‘ benzene, then 10 ml
/ y il ! k

of dilute i The aqueous was
. =
discarded and the De ESSstias n was evaporated. Hexane

[EE—

was added to_the fﬁ%h’#e: then the dark orange

precipitates Firﬂcipitates were

recrrstallizedf;rnn fi'“ied 243 mg of dark

) L AF

orange needles {&E 4 % vield) p. 217-218 °cC.

ﬂ‘LIEI’JVIEWI'iWEI’Iﬂ'TJ

IR (KBr) U : 310045 345ﬂ, IETE, 1642, 1602 em™!

ﬂW’Iﬁﬂﬂ‘JfﬂW’TQ‘VIH’]ﬁH

65, B.80 - 7.70 ppm

(DMSO-dg + CDCLg) (see figure 21)



MS : MW. 295(100 %) ; m/e 163(8.43 %),

134(35.81 %), 105(5.25 %), 90(6.15 %)

(see figure 22)

AULINENTNYINS
 ARIANNTUNRINGINY
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Table 1 : Physicochemical Properties o Pdanines.

Compound % Yield Formula MW.

I. 5-Benzylidenerhodanine B0.0 C,H, NOS 221
R = C_H,

II. S-i4-Nitrobenzylidene) 97.7T C, B N, 0 5, 286
rhodanine
R = C H_NO,_

III. 5—1E.E—Dichlnruhenzrlidenﬁ» gtﬁ ]ﬂ , uwiﬂ-,\?ﬁ : 95.4 C, H M08 _C1, 289
rhodanine “u 1ﬂi “5 s

_ R=C,HCI_ | ¢ - "y

wE



SOFA - N |

Lo

L '

Table 2 : Physicochemical Properties of 2-Tmino-5-arylmethylene-4-thiazolidinones.

Compound

II.

III.

Iv.

2-0ximino-5-benzylidene-
4-thiszolidinone

R, = 0H, R, = CH,
2-Oximino-5-(4-niktro
henzylidane]-#—thiazu
lidinone

R, = 0H, R, = C,H_NO_

+

2-Oximino-5-(2,6-dichloro

benzylidenel-d4-thiazo
lidinone

S - cne, UEANENTNEINS
crer e AR AN TN IEA Y

R, = C,H,, R, = C,H
2-Pheny lhydrazino-5-
benzylidene-4-thiazo
lidinone

R = NHC_H R, = CH,

1 a s = a

£ Yield Forsula MW.

41.1 €, HN,0,.5 220

10.9 C, H, N 0.8 265

28.7 c, H M 0,.5C, 288
*needles

Eiﬂn:l.t"lus Eau

Dark orange 217-218 16.4 C, H, N 08 285
needles

SE



Table 3 : Characteristic IR- - s laebthylenerhodanines
as Potassium Brorig ]
A »
J ’ \ jusber (ca™ '}
Compound” : &\ \\
."' N-H st C=5 st C-N st
I 1530 1197 1239
11 : 4 “Fr1da p) 1569 1192 1238
111 w1580 11990 1228

II
ITI

i

—— VLY AP b

S-(4-Nit ruben“fl idenel rhudai,me,

. “‘ﬂ’ﬁ"lﬂﬂﬂmm’l NYIAY

9t



Table 4 : Characteristic IR-Absor
as Potassium Bromide

Compound”
0-H s C=N st | C=C st | N-H & c-N st
(! + ~
'
I 3300-3380 1661 " 1607 1493 1251
11 3300-3380 1666 1611 1582 1249
III 1100-3 (A 1621 1602 1591 1242
) Vi)

v - B s 16754 1640 1602 1573 1247

BRSO  JC
C | AU NN | e | e | e

0 [
U

e AR MNAINIA Y

11 = 2-Oximino-5-Y4-pitrobenzylidenel-4-thiazolidinone,

ITI
Iv

L}

[}

2-0Oximino-5-{2,6-dichlorobenzy]l idenel-4-Lthiazolidinone,

2-Phenylimino-5-benzylidene-4-thiazolidinone,

¥ = Z2-Phenylhydrazino-5S-benzylidene-4-Lhiazolidinone.

LE



Table 5 ¢ Characteristic 'u b = snerhodanines.
L — :
hcal Shift of Prokon (ppml
Compound”
=CH ar-
| T.54 T.48
11 - 7.50 - B.50
I1I T.60 7T.40

i

|
— o -
- et el NAVNINYING
II 5-{1-Hitrm i
11D -5-02,6-Dichlorobenzylidend) rhodaniges,

qm ANTUUAINYAY

BE



Table 6 : Characteristic "H-NMR of 2

‘lmethylene-4-thiazolidinones.

emical Shift of Proton (ppm}
Cospound”
=CH ar-H

I DMSO-d, [ - 59 7.54 7.40 - 7.50
I1 I]!'!Sﬂ-d' 67T T.5T T.55 - B.35
ITL D!{Sﬂ-d‘ 10,20 T.49 T.30 - T.45
Iv DHSD'-d., £y T.TE T.00 = T.7T0
¥ - * . = .

nusnid, + cpel, | 8 = T.65 6.80 - T.TO

ﬂ 1812 NEINNS

I
II
II
Iv
¥

Z2-Oximino-5- henzyilﬁeue-A-thlaz‘lldluune

I 2-Oximino-5

= 2-Phenylimino-5-benzylidene-4-thiazolidinone,

woniaine QR RIFTEU YHIANEI R Y

2,6-dichlorobenzylidener-4-thiazolidinone,

= 2-Phenylhydrazino-5-benzylidene-4-thiazolidinone.

6L
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rared Absorption Spectrum of S5-Benzylidenerhodanine

L

as a Potassium Bromide Pellet.
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Chemical Shift (ppm] 532
Figure 2 Proton Nuclear Magnetic Resonance Spectrum of
5-Benzyiidenerhud&nine in Dimethylsulfoxide-d,
and Chloroform-d.
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Figure 3 Mass Spectrum of 5-Benzylidenerhodanine.

Y



@ [

m [

e Y

4828

Bea 43

' §. 0 . ‘- 128
v ¢ Cm-1 o Y,
Figure 4 ﬂEﬂe@ i@n rpwcy ne’lg}ﬂ glfla ﬂHi trobenzylidene)

rhodanine as a Potassium Bromide Pellet.

£y



‘ . ‘:: ,
\_AutIneningasvo

ANAS AL U N eI A el

| i |
9.9 .8 9
Chemical Shift (ppa)
Figure 5 Proton Nuclear Magnetic Resonance Spectrum of

5-(4-Nitrobenzylidene Jrhodanine in

Dimethylsul foxide-dg and Chloroform-d.
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Chemical Shift (ppm)
Figure 7 Proton Nuclear Magnetic Resonance Spectrum of
5-{2,6-dichlorobenzylidene)rhodanine in

Dimethylsulfoxide-dg and Chloroform-d.
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rared Absorption Spectrum of 2-Oximino-5-benzylidene

—-4-thiazolidinone as a Potassium Bromide Pellet.
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Chemical Shift (ppm) 12 5 3
Figure 8 Proton Nuclear Magnetic Resonance Spectrum of
2-0Oximino-5-benzylidene-4-thiazolidinone in

Dimethylsulfoxide-d_, and Chloroform-d.
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Figure 10 Mass Spectrum of 2-0Oximino-5-benzylidene-4-thiazolidinone.
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Figure 11 Infrared Absorption Spectrum of 2-Oximino-5-{(4-nitro

benzylidene)-4-thiazolidinone as a Potassium Bromide Pellet.
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Figure 12 Proton Nuclear Magnetic Resonance Spectrum of

2_0ximino-5-({4-nitrobenzylidene)-4-thiazolidinone
in Dineth:rlsulfc-xide—dHI and Chloroform-d.
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Figure 13 Mass Spectrum of 2-Oximino-5-(4-nitrobenzylidene)-4-

thiazolidinone.
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Proton Nuclear Magnetic Resonance Spectrum of

2-0Oximino-5-(2,6-dichlorobenzylidene )-4-thiazolidinone

in Dimethylsulfoxide-d_, and Chloroform-d.
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Figure 16 Mass Spectrum of 2-Oximino-5-(2,6-dichloro-

benzylidene )-4-thiazolidinone.
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Figure 17 Infrared Absorption Spectrum of 2-Phenylimino-5-

benzylidene-4-thiazolidinone as a Potassium Bromide Pellet.
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Chemical Shift (ppm) 12 ' 9
Figure 18 Proton Nuclear Magnetic Resonance Spectrum of
2-Phenylimino-5-benzylidene-4-thiazolidinone fn
Dimethylsulfoxide-d, and Chloroform-d.
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Figure 19 Mass Spectrum of 2-Phenylimino-5-benzylidene-

4-thiazolidinone.
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Figure 20 Infrared Absorption Spectrum of 2-Phenvhydrazino-5-

benzylidene-4-thiazolidinone as a Potassium Bromide Pellet.
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Chemical Shift (ppm])

Figure 21 Proton Nuclear Magnetic Resonance Spectrum of
2-FPhenylhydrazino-5-benzylidene-4-thiazolidinone in
in Dinéthylsulfnxide-da and Chloroform-d.
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Mass Spectrum of 2-Phenylhydrazino-5-benzylidene-

4-thiazolidinone.
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