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Condensation of monochloroacetic acid with the dithio-carba-
minate, prepared by reacting carbon disulfide with an alkaline
solution of glutaminic acid and then wreating the condensation product
with hydrochloric acid, gives 3-(a, y-dicarboxypropylyrhodanine. Its
reaction with aromatic aldehydes in glacial acetic acid gives the 5-
arylidene derivatives. The electronic absorption spectra of the com-~
pounds are characterized by high-intensity maxima in the 360-473 nm
region.

Previous papers [1-5] described a synthesis of
rhodanine derivatives based on g-alanine, whose group~
ing occurs in the structure of one of the vitamins, pan-
tothenic acid. A study has been made of 3-8 ~carboxy-
ethylrhodanine, its condensation products with some
oxo compounds, and of electronic absorption spectra.
To extend the work to a study of rhodanine derivatives
of potential antimetabolite activity with respect to
vitamins, we set out to synthesize 3~(a~y-dicarboxy-
propyl)rhodanine, starting from glutaminie acid,
whose grouping is known to be present in the molecules
of folic acid and contergan, thelatter being responsible,
in Western countries, for the extensive phenomenon
of phocomelia. Reaction of glutaminic acid with carbon
disulfide in alkaline solution gave the tripotassium salt
of N~(a,y-dicarboxypropyl) dithiocarbaminic acid,
which without being isolated, was condensed with
sodium monochloroacetate, and the resultant salt of
N-o,y-dicarboxypropyl-S-thiocarbaminylthioglycolic
acid cyclized by heating with hydrochloric acid, the
equations being

COOK COO0K
COONa  NH—CH—CH,CH,C00K TOONa NH—CH~CH,CH,COO0K
HC1

H, T C=S —— CH c=5
c\zcn o N

COOH

HC! 0=C——N-—CH—CH,CH,CO0H
- H, \S/c=s

It is to be noted that it takes about a month to carry
out the cyclization and subsequent isolation. The 3-
(o, y-dicarboxypropyl)rhodanine (I) obtained is a
colorless crystalline compound mp 98°~99°. Compound
I condenses comparatively easily with aromatic alde-
hydes when refluxed with them in glacial acetic acid in
the presence of fused sodium acetate (Table 2).

*For part V see [5]
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! 04E——N—CH—CH,CH,COOH 0=C-—N—CH—CH,CH,CO0H
cH - - .
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| XV

Owing to the presence of two carboxyl groups, com-
pounds I-XV are readily soluble in saturated NaHCO;,
solution, ammonia (1:1), and in 10% Na,;CO; and NaOH.
In alkaline solution compound I readily hydrolyzes to
thioglycolic acid (positive nitroprusside reaction).
Substituents at position 5 considerably strengthen the
thiazolidine ring, since 5-arylidene derivatives do not
give a positive nitroprusside reaction.

The electronic absorption spectrum of 3~(x,y-
dicarboxypropyl)rhodanine consists of 4 bands, and
differs only slightly from that of 3-3-carboxyethyl-
rhodanine. Only the maximum of the second band, due
the chromophores —CO—NH— and —C8—S8—, is dis-
placed bathochromically by 4 nm compared with the
same maximum for 3-3 -carboxyethylrhodanine, and
the intensity of the absorption of a 4th band is reduced
[2]. Imtroduction of arylidene groups of position 5 of
molecule I often displaces the maximum of the first
band bathochromically, so that a maximum that is
absent from the absorption plot of the starting com-
pound appears at 229~240 nm. Simultaneously, due to
the presence of a long conjugated chain, there is a
high-intensity maximum at 360—473 nm, due to super-
position of the K bond maximum on the corresponding
maximum of the 4th band of starting compound I.

EXPERIMENTAL

3«(ct, y=Dicarboxypropyl)rhodanine (I). A solution of 50.49 g (0.9)
mole) KOH in 45 ml water was added to a solution of 44.1 g (0.3mole)
glutaminic acid in 150 ml water, followed by 22.8 CS,, and the
mixture stirred for 6 hr until a homogeneous phase formed. Then a
solution of 28.35 g (0.3 mole) monochloracetic acid in 60 ml water,
neutralized with 15.9 g (0.15 mole) anhydrous Na, CO3, was added.
The mixture was shaken for 30 min, left for 15 min, neutralized with
HCI, and 180 ml 6 N HCI added, then heated to boiling, kept on a
water bath for 2 hr, and then left to stand. Only after standing for a
month did the mixture crystallize, giving a mass of minute crystals
which were filtered off and washed with water, Yield 53.3 g almost
colorless crystalline compound I, mp 98-99°.

S~Arylidene=3(c, y=dicarboxypropyi)rhodanine (II-XV), 5 mm
compound I, 5 mm aldehyde, 1.5 g fused NaOAc, and 10 ml glacial
AcOH were refluxed together for 2 hr, cooled, and diluted with 50
ml water. Compounds IV, XI, XII, XIII gradually separated in the
form of a finely-divided powder, and the rest of the condensation
products as oils crystallizing only after several days. The reaction
products were filtered off and crystallized from glacial AcOH.
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Table 2
UV Spectra of 3-(a,y-Dicarboxypropyl)Rhodanine and its 5-Arylidene
Derivatives
Com- 1st band 2nd band 3rd band N 4th band

pound | 3 am | yge Amagr PM I lee Appgxe BT l lee Az B | Jge
1 <220 —_— 265 3.93 295.5 403 379 1.65
11. 2365 | 4.00 273 444 | Hump 3.8 376 457
11 228 4.05 267 3.90 — — 360 4.30
v 236 4,11 267 4.08 — — 372 443
v 229 3.92 278.5 398 — —_ 3805 448
VI 237 3.98 277 402 — — 381 I 454
Vil 240 3.99 278 4.06 — — 381 4.57
VIII 229.5 3.97 253 3.96 318 415 464 469
X 2295 3.92 256 3.89 321 412 473 471
X <220 — 244 4.09 297 420 401 467
XI <220 — 264.5 3.93 292.5 4.05 406 4.52
XI1 <220 — 262 3.95 292 3.96 406 452
XIII <220 — 261 3.95 293 3.92 401.5 450
X1V <220 — 269 3.93 | 3065 3.98 390.5 432

330 Hump | 4.0

):4% <220 — 253 3.95 338 3.18 4155 2.82

The electronic absorption specira were measured with a SF~4
spectrophotometer. The compounds measured were dissolved in MeOH,

1 mg in 100 ml twice-distilled solvent.
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