CHAPTER 11

HISTORY

Rhodanine (1I) (F ) privative of thiazolidinone

with a thio grogs s group in the 2- and 4-

S

positions respeci——

Its chemical njgijse == Pol Minone or 2-Thio-4-

it ol

ketuthlazolidine‘ but it is lso commonly known either as

wapefl U EHW&W BN
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varie but main difference in structure and properties
is exerted by the group attached to the carbon atom in

the 2-position (X in formula II).
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Such or aryl, oxygen

(IIA : 2,4-thiay requently called

" Senfolessigsar German literature),

sulfur (IIB : ! Pabbins 2 IC : pseudohydantoin,

although compounds or aryl groups replace

Yy
the hydrogeriys :
4

f’-s of 2-imino-4-
X

thiazﬂlidinonémﬁ %:3d as the 4-oxo-2-

i o

thiazolin-2-ylhydrazones of the aldehy:f or ketone).

o/

AUEINYNINGMNT . oo

presence of a thiazole ring

¢

ARIRNIUARIINGINY, =

relationship in structure among the three substances (24).
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RhodaniTfie "/ mlﬂhtffﬂv%_—i can be synthesized

by cyelization of py interconversions

among appriop: - 'lu“g E W O thiazolidinone
derivatives. ol 1 J’x%F\, t®™can be formed by
reaction betwey Lo ‘ \ ill subsegquently be

1 and 5, 1 and 2.4 , ' i tfg ¥ thiazolidinone ring.

In most synthesd® s 1%tes, which usually not

*isolated, are an ap bstituted alkanoic acids

- ’ : :,_,
y; ;"‘ ‘

the acid groumia md to the nitrogen,

and their =sa re occurs between

"

i.e. between atﬁ?s 3 and 4 nf the thlazolldlnone ring, for

example ﬁﬂﬂWﬂ ﬂﬁrﬁﬂﬂ,ﬂ ?lthlocarbamate

{IV: R = = Rg = H; X = S] to rhadanlne. reaction
- IR T IR
(timd} measured in minutes) nj. The ester of this acid,
which can be isoclated if its synthesis is performed at low
temperature, cyclization can be obtained by refluxing in

alecoheliec or aqueous sclution (24).
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Dithiocarbars by the reaction of

_— - | = ] -
ammonia oOr DPriMisesc S W n disulfide in the
— r

presence of base, -~ “Fﬁ';?fﬁﬁi'=‘hetere atom of the

4-thiazolidinone Rs10carbamate may be

either as its xymethyl ester (29).
Most frequent rF E. (7 H&fﬁ t™ S-carboxymethyl
dithiocarbamate ’ - drochloric acid or
sulfuric acid, hcetic acid followed
by keeping the to 24 hrs at room

temperature has beg

NRH4 . MM-"Nat S
g IT ——— - | |I
RNHy; + CSg ——————? RNHCS- NHR3 > RNHCSCH,C00™ Nat

ﬂummsmwwm

ARANTAIATINES

With diethyl chloromalonate as the =< -haloalkancic

ester, the final product depends on the temperature of the

reaction. At room temperature or below, 5S-carbethoxy

017838
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rhodanine is obtained, while refluxing the reaction
mixture at 70-80 °cC causes saponification and

decarboxylation, yielding rhodanine (30,31).

HN co
sC CHCOOC ;Hg
HoNCSpNHy +
HN co
| I
_ sc\ CHy
S
Moreover, ottt < s derivatives can be

nalkancoic acids with

isothiocyanat e ——— Fi?=ated with acetic

7

acid solution cfjj me prat@@l in the presence of

-y o ol

a catalytic ammuqF of lead ac tate unt11 the evolution of

carbon ﬂ(ueﬂ ’}% E}.ﬂ %Wﬁa’}ﬁﬁf cyanic acid,

has stoppe 1 (24,32).

qmmmmumwmaﬂ

synthesized zr
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AcOH CH3N CcO
_—
CH4NCS + NCSCHpCOOCHj3 PbAcg sC CHo + HCNO
]
isothie methylthio 3-methyl-2-thio- cyanic
cyanate cyanocacetate 4-thiazolidinone acid

A useful mes certain 3-substituted

R ——

rhodanines invol ——— al e imary amine on the

—

carbon atom o of dicarboxymethyl

trithiocarbonate ra'rfhe S—-carboxymethyl

dithiocarbamate

CgHgNHy + SC(SCHR

-

SeverX the conversion

of 2-5ubstitut:; Mo compounds with

' . gl

other substituent grnups at 2—9051t10n. Carbon disulfide,

s umﬁﬂmmrmﬂﬁ

thiazolidiffne vields the currespcnding rhndanlne (24).

q Rhodanine has water solubility of 2.25 g per
liter at 25 °Cc (27). Crystallographic data density and
indices of refraction of rhodanine have been reported(33).

Dipole moment of rhodanine is 2.20 D (44) and of 3-ethyl
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rhodanine is 1.75 .D (35). The wultraviolet spectra of
rhodanine, its 3-substituted derivatives and its S-alkyl
derivatives have shown characteristic peaks in the region
near 250 mu and 290 mu. These peaks have been assigned as

follows : (a) te the C-N bond in conjugation with the

thione and to the ester group, and (b) to the

thione and amide gza “amturation at position 5

causes a bathossmtsh@t < osition of the peaks
E— [ —

in rhodanine (3T B vinyl groups between

the rhodanine a:- ‘ Hﬁ A< of 5-benzylidene

rhodanine causer gkcmic shift of 25 mu

per vinyl grou pwak of 375 mp (24).

.The bathochrony idenerhodanine has

been ascribed ;ﬂ ® which the sulfur of

the 4-thiazolidinof -“rf.:" s ® positive charges (24).
77
-

X N — & o Rl
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|
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| the carbonyl peak, usually found between 1760 cm™l
and 1655 cm‘l. is strong and characteristic. With
rhodanine derivatives a saturated alkyl group in the

S-position does not have a significant effect on the
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position of the peak caused by the 4-carbonyl group, but
unsaturation =at the b-carbon atom, being conjugated with
the carbonyl group, produces a bathochromic shift (37).
4-Thiazolidinones with hydrogen attached to the nitrogen -

show absorption in the region 3100-3400 cm'l.

characteristic of the % Yehing., The thiureide band

is usually found and 1450 cm~1 (37,38).

=

With the rhoda; ong band, which are

found in the 11090 region, are present

in the general re =5 group (24).

The b-position of 4-

thiazolidinone 4 tivity and attacks

an electrophili uently, the reaction

occurs in the Fo clfabbinis <) se®™ and the anion of the

species. The ease of

5

formation oK e————x—x fia degree of the

7

4-thiazeolidinone

nucleophilic = on the electron-

L A

withdrawing et he adaacent carbonyl group, but

also on ﬂ uﬂ‘?ﬂﬁ"ﬁﬁewmﬂﬁmmg groups

Qjhose attached to the -carbon atem (39)., The
ﬂﬁ Qﬂ‘ﬁfﬂ?{'ﬁ ! ?lﬂ'm‘ﬂ‘“ i
than hat of the oxygen -carbonyl group.

The first reaction of this type to be investigated

and one that has received much attention is the aldol
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condensation of the methylene group with the carbonyl
group of an aldehyde or ketone followed, if possible, by
loss of water. The reaction was first perf-:-:rmed with
rhodanine and benzaldehyde or acetaldehyde, using sulfuric

acid as the condensing agent, and the isolation of a

product was believed tg gt an open-chain formula for

rhodanine, HSCHoCQ, sodium hydroxide in

ethanolic soluti in ethanolic solution

{40), anhydrous acetic acid (41),

anhydrous sodium Y. J ﬂ’ ul_‘kﬁn'ydride and acetic
acid (42), amf®n; £ AN P ide  in ethanolic
solution (43-4% =thanolic solution

(48,49) were used

e} o
R—N———*C4? e £/ Rl
é éHz - Ng = i + Hp0
AW N AN ?
ﬂumwﬂmwmm
most aromatic and heterucycllc aldehyde,
eW’Iﬁ\Tﬁr‘?fU UATINYIN Y- ™ -
and e reaction is used +to prepare derivatives of the

aldehyde (50-52). If the aldehyde exists predominantly iﬁ
the encl form, its sodium derivative reacts with rhodanine

in pyridine solution and produces the tautomer of the



21

aldol condensation product (53).

HN coO

s5C CHE + NH.UCH=CHGDCEH5

HN

Co

5C CHCH=0 p— ; " - 53C C=CHCH5COCgHg

g

S

Schwarz wondensations between

rhodanine  anf £ F AN,  but  neither
descriptions es nor analyses of
this statement | i  13?ﬁ ee;a . e. However, certain
derivatives of rhcofa Aaiinis - -t 1es have been reported
(65-57). The metha Lr;-;w ghodanine derivatives of

»

ketone was ;i"' :,3 5) who induced

condensation JQn Fomd de—ethanol medium

containing ammanéum chlcr:.de

ﬂuHQWHﬂ§Wﬂﬂﬂi
mmnmumqwgmgj

CH2 +

s S Rl NH401 S Rq



22

Many ketones whose carbonyl group is not markedly
affected by steric hindrance yield the desired &§-
disubstituted methylene derivatives (58). Ketones,
including e¢ - diketones such as biacetyl, condense with

3-substituted rhodanines if zinc chloride is added to the

dioxane or methanol sol

9) .

——

Many O e i - th 4-thiazolidinones
and attack Exhau 2-position of the
heterocyclic ring hiazolidine ring is

cleavage and the

sufficiently g

substituent in the Z-position

is replaced; is broken and urea,

thiourea, or the _ i 2 31‘»'med. 2-Phenylimino-

4-thiazolidinone heating aniline with

pseudohydantoin (SodaratrA<E ine (60).

R
HN —TT i —_ —»co

CHZ

ﬂﬂ' Sneningng
qmammwﬂ%maa

HN co

GEH5N=C CHE
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If 3-phenylrhodanine is heated with aniline for
one hr at 160 - 170 °C, the attack at the thione group is
followed by cleavage of the ring and thiocarbanilide is
formed (24). The presence of substituents in the

S-position stabilizes the thiazolidine ring and aniline

converts the sulfur of J> group to the phenylimino

derivative (60,61} its derivatives react

——

with phenylhydr ot d . hcemm————t is the 2-phenyl

—

azolidinedione (24).

hydrazone of the -
Hydroxylamine v s E;_' N weresence of sodium
acetate (62) ‘onverts rhodanine
and its 3- or Mderivatives, into
the corre, 4-thiazolidinones.
Substituents of 2-oximino-4-

thiazolidinones in#® ﬁ’;fggﬁ ¥y of the thiazolidine

CgHgNHN= u GEHENHNHE

ﬂ‘LIEI‘JTIEITI‘i‘WEI’]ﬂ‘i

qmmﬂmujm/maﬂ
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The wuse of rhodanine and its derivatives as
analytical reagents in spot testing for silver, gold,
copper, mercury, palladiﬁm and platinum has been reviewed
(20). And the reaction with heavy metal ions is

considered to be the formation of a complex rather than

simple salt formating 23) . The usefulness of

rhodanine and its nplexation with traces

‘_;?*;;;n compounds might be

bacteriostatic b= - ;;7 T“ﬂ;;_ metal ions in the

of heavy metald

metabolism of bag

e reactions of 4-
thiazolidinones#i »*f :l, . i lﬂv eports the attempt
to synthesize drA xni&ﬁ ®:rivatives which are

expected to provid libScterial activity.
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