CHAPTER 1V

DISCUSSION

The target , can be synthesized by two

steps. First, t -~arylmethylenerhodanines

= —— - e .
which are resp—t e s lodanine and aromatic
— i -,

aldehyde, using =, ' 1‘"’-1 ate in glacial acetic
acid as condey ﬁ‘ %ﬁ\* iy :, the reactions of 5-
arylmethylencrh T . cWRiC bases to give the
target 2-imi lidinones.

Step I : Conder 1d Aldehvde

In the —arylmethylenerhodanine

derivatives repo AN, anhydrous sodium acetate

with glacisse :,.‘ condensing agent,
1
Y |

The proceduress gsmrnodanine in glacial

|
ol d¥

acetic acid -y warm1ng the mliturﬂ in a water bath, then

i Fﬁmﬂ\ ﬂ”ﬁlﬂ?ﬁﬂ’lﬂ"ﬁ -

dlssulveql equimolar of aldehyde WASs to the
NN El“‘

.'r.ng the Ml‘tﬂ.{'e ;m;uﬂm tempe rmre, most preparations
formed crystal products. In some ©preparations, crystal
products were formed during refluxing which indicated the

ease of condensation between rhodanine and aldehyde in
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the presence of sodium acetate and acetic acid. 1In order
to gain more crystals, the mixture must be kept in the
refrigerator overnight. The ecrystals were iscolated by

filtration and washed with waler to remove the excess

acid. In order to maximize the yield of the product, the

filtrate was combingy the washed water and poured

inte another amas ' hich gave meore crystals

"

after cooling —t ——— S Purification was
—

generally dor y but the first crop

crystallized i vLure was usually pure

enough for used

In rF r. NSO AR RN M- derivatives were
denerhodanine, 5-(4-

nitrubenzflidene,rh: i -2 ,6-dichlorobenzylidene)

CH

qmmmmumwmaﬂ
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The physicochemical properties, characteristic IR-

absorption and characteristic lH-NMR were shown in table

1,3 and 5 respectively.

L IR-Absorption Spectra Analvsis

The inf ”’ gpectra of S-arylmethylene
rhodanines showed‘ ‘ /s ol between 1700-1720 em™!
which confirms that the unsaturation
of bG-position T . ' ' »mxihxw%hEF conjugated with the
carbonyl groun v ‘ N ';mic shift (37). The
hydrogen attac] J /%8 E lu““ arem showed absorption
in the reg: teristic of the N-H

hne group (C=S) and
-1

stretching.

C=C stretching 7v * ii ia E M0 cm and 1600 em~1

respectively.

2 L] M-ﬂ ‘
" vhwsunance data of b-

L AF

arylmethylenerhndanlnes Ehowed characteristic proton

utmheﬂ 348 PYNT W A Goen ono aromaese

proton i -range of . 4 - B.5 ppm.

RN IUUNIINYAY

ectra An

The EI mass spectra of 5-benzylidenerhodanine
(CqoH7NOS9, MW.221) showed isotopic abundances M+l

at 13.46 %(caled. 12.94 %) and M+2 at 10.29 %(calcd.
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9.58 %). The characteristic peaks were found at m/e 134,
90 and 162 with abundances decreasing respectively, Ton

fragmentation was proposed as feollowing

g "
/4
HN‘:;—‘/’E/ C
| | |
C & + L
AN /N
] s S5 CH-
m/e 221 m/e 162, T7.52 %
0
4 :
C '
I N
C CH X \
s CH
m/e 134, 100 %
H

N ﬂ‘ifll!J'lﬂ']’J"fIEﬂ’ﬂEl”"

m/e 90, 11.51 %

The loss of CO group (mass=28) from m/e 162

gave thé base peak at m/e 134, The loss of CS group
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(mass=44) from the base peak exhibited an abundant benzyl

ion and gave stabilized tropylium ion (67).

Ste : eaction of S-Arvimethylenerhodanines wit

Organic Bases

The targes go-5-arylmethylene-4-thiazoli

dinones were jeacting b-arylmethylene

rhodanines Wit lmm—t”l Ain cem——ne and phenylhydrazine.
— i - -

The organic " To g W rhhx;l bon atom at 2-position

of thiazolidig ydrogen sulfide by

conversion sulf oup to imino group

(24,60-62). he evolution of HsS

during react of substituents in

the bL-positiogfs ¥ ,2 Ly - a MW lidine ring.

0
£ <
HN ——C S , HN——C
I | !f- - ! |
= . € C
P//"\/ \ M | 'V\
'R HS CHRl Ry S CHR4

%xﬂuﬂqwﬁMﬁwaﬂns
ﬂmmmmwnwmaﬂ
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1. Reaction of 5-arylmeihxleng;hadanines with

d lami drochleoride
The reaction of &S-arylmethylenerhedanines,
hydrexylamine hydrochloride and anhydrous sodium acetate

in ethaneol gave 2_gximino-5-aryvlmethylene-4-thiazolidi

nones. The 5-hs 88 jenerhodanine reaction with

hydroxylamine wa \ 1} irring at 60 °C until the

evolution of g = _ —— 41.1 % yield. In
comparison, th E””EM_ ®-dichlorobenzylidene)

rhoedanine needg stirring at 60 °C (10

hre) and gave ion for &-(4-nitro

S

benzylidene ) #8040 & B = '33“‘ nsang for 4-5 hrs and

gave only 10,

L8]
Vi
HN ——C HN —— C
| I |
[ L& c + st
AW N\

s s b g " s CH
< AUHINBNINGINT
QMASNIRINMAREIND

The infrared absorption spéctra showed the
characteristic carbonyl peak in the region 1690-1700 em™ !

according to the bathochromic shift (37). This indicated

that the 4 position in the rhodanine nucleus did not
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involved in the reaction. The characteristic peak for
thione group at 1200 em~1 was not observed which also
indicated that the reaction was taken place at the 2
position. In addition, strong peak in region 1620-1660
em~! was observed which can be assigned as of C=N

stretching vibratio; N 55,66). In general , The

characteristic unl free " hydroxyl group of

alecohels and ph strongly in the 3650-

3584 cm™l oM o | RN S hydroxyl bands are

observed onl M ery dilute solution

in nonpolar Y FI T\ ™. hyvdrogen bonding
increases aj FrE -0 NS, - sclution increase,

and addition at lower frequencies,

the " free hydroxyl

3550-3200 cm”

band (65). The rion in the region 3250-

3400 em~ L confj cteristic ©O-H stretching

'i? -thiazolidinones.

found in A C——
v, AT |

]H NMR Spectra &nalys1s

ﬂuﬂ’[}ﬂﬂ:ﬁﬁwmﬂﬁmme spectra of

2-oximin A s- arylmethtlﬂne 4- th1azolld1nones exhibited a

RYQINT ﬂWﬁ‘Wﬂ‘Tﬂﬁ e

grotp at position 3 of the thiazolidene ring 5,66). The

proten chemical shift of oximino group {-NOH) presented at
range 7-10 ppm (66). The aromatic hydrogen atoms of

benzylidene ring were found at range 7.30-8.35 ppm. The
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strong electron-withdrawing effect of substituent nitro
group in E-Gximinu-ﬁ{4-nitrcbenzylidene}—4—thiazolidingng
(figure 12) deshielded the aromatic ring proton(66), hence
downfield peaks were ocbhserved. With the chloro

substituent in 92-oximino-5(2,6-dichlorobenzylidene)-4-

thiazolidinone (figuies =' de deshielding effect was

observed to the 14 from the nitroc group.

of Z-oximino-5-aryl

methylene-4-t ] y2ed as following.

e-4-thiazelidincone
(CioHgN2025, M¥ ¢ abundances M+1 at
12.94 %(caled. 1 5,81 %(calcd. 5.43 %).

The characteris ound at m/e 134, 90, 204

Y £ ‘

and 162 —_— PYrespectively. The
v A

presence of JRC-IS = m/e 134, 90 and 162

i

indicated Lhat

ﬂﬂﬂ?’ﬂﬂ‘mﬂmﬂ‘f““""

charactdistic peatq m/Se d 203, which

ﬂmﬂﬁﬂmmmmﬁ v

presence.

-, 4- and 5- pos1t1nn- of the thiazolidine
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H 0 H H 0
s Vi NS V4
I{_#,A'N C +N C
I ] | ., | |
o) C C il Q. e c
2 NN 2 A 7 N\
N s CH . N s CH

m/e 220, 100 %

(-17) m/e 203, 4.0

— — H o
B y
NS,
Gy N
\\ P —_—

m/e 204, T.29 %

benzylidene)-4-thiazo
lidinone (CqgH7N#D JiGEEN 3 »d isotopic abundances
M+l at 13.88 %LFMIAIA and M+2 at 6.32 %(caled.
i’ found at m/e 179,

3 AT
90, 133, 244 =M - ances decreasing

-
5.87 %). I8

respectively. The presence chafmcteristic peaks at

p ”gﬂﬁﬁl?ﬂﬁﬁ??‘ﬁ’mﬁ ylair el

he thiQfelidine rlng been nvaolved in the
r Wﬂ] QQInﬁ‘ 5&&]48 and 249,
wih exhibited moss [mass 16) and -OH
group (mass=17) respectively, indicated the free -0OH

group presence.
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H O m/e 179, §50.31 %

iy |
/5 cn</ \“NDE

(-17) m/e 248 _J r (-46) m/e 133, 13.74 %

ehlorobenzylidene )—-4-

thiazeolidinone showed isctopic

abundances M+1 12.54 %) and M+2 at

69.52 %(caled. ristiec peaks were

found at m/e #3148 Fan'(s AN 2 ndances decreasing

respectively. ss=35) gave the base

peak at m/e 253 racteristic peaks at

m/e 202 indica #d 5S-positions of the
thiazolidine ringiiaaEit=g uolved in the reaction.

-

1t was noipe

l:m,/e 90) could not

be found due ! M|orine atom at ortho

L 4

positions of be?zyl structure. he characteristic peak
Lo utinENINgOng -
Lndlcate ) the free 9H grcup presence.

ﬂmmmmumwmaﬂ
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H o ~  m/e 202, 40.25 %
* 4ﬁ i
H N

I l ,/A o

\4*\(/
f

(-16) m/e 272, 2.M ¢ el (-35) m/e 253, 100 %

0.28 %

nces, confirmed that

hydroxylamine hylenerhodanines at

position 2 ing and gave the

correspondin
vlenerhodanines with

B henzyvlidenerhodanine and

5? heated wuntil the
L
f Y
evolution o ¢ B € 2-phenylimino-5-

A¥

freshly

benzylidene- 4 ﬁp1aznlld1ncne, yield 5V.3 %. However, when

5- (4- mﬁ:ﬁaﬂlﬂlﬂmwmm ,6-dichlorobenzy

lldene}rﬂldanlne reacted with anlllne under the above

ARININ IV N ING NG = "™

Seperation for pure product was unsuccessful,
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a. ‘ g g alysis

tion

spectra of 2-

phenylimino-5-Un: 'ER=-%flnnne (figure 17)

-
showed the ck -Hﬁ

peak at 1679 cm~1
according to 7). This indicated
that the 4 #<4F F i e Hu”; k2 ™8ne nucleus did not
invelved in th acteristic peak for
thione group 't observed which also
indicated that taken place at the 2

at 1640 cm~1l was

heal

position,. In adgdes

observed whSw——r0m :.3 of C=N stretching
v. lN

vibration (65t = tching was found at

i
i L ¥

AuE NN 'm's

RIANTIIUHATIN E,F i
2= nylimino- —beﬁzy idene-4-thiazolidinone figure 18)

showed the broad spectrum at 11.2 ppm of -NH group. The
aromatic hydrogen atoms of ©benzylidene ring and phenyl

ring showed the chemical shift at range 7.0-7.8 ppm.
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C ass ect Analysis
The EI mass spectra of 2-phenylimino-5-
benzylidene-4-thiazolidinone (CjgH)gN20S32, MW.280) showed
isotopic abundances M+l at 19.68 %(calcd. 19.08 %) and

M+2 at 7.63 %(calcd. 6.18 %). The characteristic peaks

were found at m/e 134, ‘]‘ tgand 90 with abundances
decreasing respecti‘ . of characteristic
peaks at m/e 134 1- and 5-positions
of the thiazolid involved in the

reaction. The < - u{ N m/e 135 and 163,

exhibited the =4 4 Hi LR as proposed as
following
H 0
S . V4
N ——C C
|J g, o
C s o @
/N /0 >\
N 5 - S CH
l i
-

m/e EEG .3 %

ﬂﬁﬂ?ﬂﬂﬂiﬂﬂjﬂi
IRRIAINMANE

m/e 135, 21.09 %
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163, 20.42 %

Wit could be concluded

that aniline 5-®=nzylidenerhodanine at

ring and gave the

£

positien 2

phenylimino - =
4

AY |

3, Rﬁﬁfilﬂn of 5= arvlmethy‘enerhudanines with

mleure of benvlt]denerhudanlne and
@max‘rﬂwgm neae
ceaQed and gave phenyl ydrazlno- -benz 4-thiazoli

dinone. Phenylhydrazine was very sensitive to light, so
the colour of the mixture was rapidly changed. The dark

syrupy mass obtained made the difficulty of seperation the
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target product, Therefore under this condition, the
reaction failed with 5-(4-nitrobenzylidene)rhodanine and

*5-{2,E-dichlarcbenzylidene}rhudanine.

i 0
7 V4
HN ——C N C
] »
C C + HoS
2
7 X N 7\ /N
] s 5 CH
Analysis
tion spectra of 2-
prhenylhydraz# o 4 ‘; . & ‘ad: Midinone (figure 20)

showed the peak at 16786 cm'l

according to (37). This indicated

that the 4 pot rhi®danine nucleus did not

characteristic peak for

4

thione gro\er fi'SETVEd which also

involved in the

indicated tr= =i ken place at the 2

S ‘T

position. Im additlun, Strong peak

v ye ANy EMEIBEHZ LZTZZZ‘I
'«:{mmmmummmaﬂ

b. 1H-NHH Spectra Analysis

at 1642 cm~1

The nuclear magnetic resonance spectra of

2-phenylhydrazino-5-benzylidene-4-thiazelidinone(figure 21)
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exhibited a broad peak at 8.6 ppm, which was assigned as
the -NH group at pesition 3 of the thiazolidine ring
(65,66). The proton chemical shift was shifted further
upfield, possibly, because of shielding effect of the

,benzene ring. The proton chemical shift of hydrazino

group and benzylida B g roup were found at range

6.8-7.7 ppm.

of Z2-phenyhydrazino

-5-benzylide qN40S, MW.295)showed

isotopic abj Mcaled., 19.48 %) and
M+2 at 7.03 % characteristic peaks

were found at | 05 with abundances

decreasing respe ance of characteristic

1- and b-positions

peaks at m/e 134 that

of the thiats= :3 involved in the

i

reaction. Jl- ~h-at mse 163 exhibited

ad o LA

the ion fragﬁfntatlon as 2 -phenylimino-5-benzylidene- 4—

e YUY ININTHYING - = o

exhibite® the ien fragmentatlon as prupused as following

qmmnmum'mmaﬂ
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m/e 295, 100 %

H O
' V2
N—"10
a1
WA
5 CH
0
V4
C
, ' ,
| 5 |
) \ -\
=1 CH

ﬂﬂEf’WEl‘ﬂ‘iWEl'lﬂi
W’l AINTUNNTI ne Y s

tha jphenylhydrazine reacted with b6-benzylidenerhodanine
at position 2 of the thiazolidine ring and gave

the phenylhydrazine derivative.
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