UDC 547.78 + 547,678 + 542,95

CONDENSATION OF ACENAPHTHENEQUINONE AND ITS HALOGEN DERIVATIVES
WITH 2~-THIOHYDANTOIN AND THIAZOLIDINEDIONE-2, 4

A. P. Karishin, A, I. Timchenko, G. F. Dzhurka, Yu. V. Samusenko, T. F. Baklan, and G. M. Lysenko

Khimiya Geterotsiklicheskikh Scedinenii, Vol. 1, No, 5, pp., 704-712, 1965

Acenaphthenequinone and its halogen derivatives readily undergo condensation with 2-thiohydantoin, thia-
zolidinedione -2, 4, and the N-phenyl and N -p-tolyl derivatives of the latter in acid medium, on boiling
in the presence of anhydrous sodium acetate. Replacement of an oxygen atom in the thiazolodine ring by
sulfur leads to bathochromic shift of UV absorption maxima both in solution in dioxane and in concentrated
sulfuric acid, The large displacement of the spectral maxima in sulfuric acid as compared with dioxane is
evidently due to salt formation,

Continuing research on the properties of acenaphthenequinone and its halogen derivatives [1], they have now been
condensed with 2-thiohydantoin, thiazolidinedione-2, 4, 3-phenyl- and 3-p-tolyl-thiazolidinedione -3, 4.

Condensation takes place readily when acetic acid solutions of the starting materials are boiled for 10-15 min in
the presence of 15-20% anhydrous sodium acetate (from acetic acid). This gives 5-(1'-ketoacenaphthylidene) imidazo-
lidinethione -2 -one -4 and its 5" - and 6° halogen derivatives (I-XI), 5[1'-ketoacenaphthylidene] thiazolidinedione-2, 4,
and its N-phenyl-, N-p-tolyl, and their 5' and 6 halogen derivatives (XII-XLIV).

Y O G OC—NH
P+ 1. —

H

I x=y=H; -V y=H; N x=F IIx=Cl; IVx=Br; Vx=I; VIx=y=Cj
VI x=y=Br; VI x=y=I; IX x=Cl, y=Br; X x=Cl, y=I; XI x=Br, y=1I.

Y 0 0  0C——N—R y—( \—c0o o0Cc—N—R

R N L]
X O CO HZC\S/CZO X— C :C\S/C:O
. XII—-XLIV
R=H
XH x=y=H; XHI-XVI y=H; XII x=F; XIV x=Cl; XV x=Br; XVI x=I;
XVl x=y=Cl; XVIII x=y=Br; XIX x=y=I; XX x=Cl, y=Br; XXI x=Cl,

y=I; XXII x=Br, y=L

R=C;H; .
XXIH x=y=H; XXIV-XXVIil y=H; XXIV x=F; XXV x=CI; XXVI x=Br;
XXV x=I; XXVHI x=y=Cl; XXIX x=y=Br; XXX x=y=I; XXXl x=Cl, y=8Br;
XXXH x=Cl, y=I; XXXHI x=Br, y=1

R=C5H4CH3(ﬂ)
XXXIV x=y=H; XXXV—_XXXVHI y=H; XXXV x=F; XXXVI x=Cl; XXXVII x=
=Br; XXXVIII x=I; XXXIX x=y=Cl; XL x=y=Br; XLI x=y=1; XLH x=Cl,
y=DBr; XLII x=Cl, y=1; XLIV x=Br, y=I.

Two structures are possible for compounds II-V, IX -X1, XIII-XVI, XX -XXII, XXIV -XXVII, XXXI-XXXIII,
XXXV -XXXVIII, XLII-XLIV, but it proved impossible to separate isomers.

The compounds obtained are slightly soluble in acetic acid, and insoluble in alcohol and ether, They crystallize
from nitrobenzene, bromobenzene, pyridine, and dioxane. Their properties are given in Table 1.
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The maxima of the absorption spectra of 5' and 6' halogen derivatives of 5-[1' -ketoacenaphthylidene] imidazo-
lidinethione-2-one -4 lies in the UV region inside the limits 305-322 my. With the series of F, Cl, Br, and I mono-
halogen derivatives, the absorption maxima are shifted towards the long-wave region in dioxane solution. In concentrat-
ed sulfuric acid solution the absorption spectra maxima are also displaced towards the long-wave region by 45-80 my
as compared with the maxima in dioxane, and lie in the 355-400 my region (Fig. 1, Table 2).

220 X, my

Fig, 1. Absorption spectra of halogen derivatives of 5-[1'-keto-ace-
naphthylidene] imidazolidinethione -2 -one -4: 1) 5' -iodo- in dioxane;
2) 5'-fluoro- in dioxane; 3) 5'~fluoro- in sulfuric acid; 4) 5'-iodo- in
sulfuric acid.

Table 2

Comparison of the Absorption Spectra Maxima for 5-{1'-
Ketoacenaphthylidene] imidazolidinethione -2 -one -4 and
its 5" and 6' Halogen Derivatives

Compound Amaxs mp | Ao mut | Mpaxe T

No. in dioxane | in HySO, in shift
I 305 365 60
11 310 355 45
11 312 364 52
v . 313 370 57
\Y 317 380 63
VI 314 373 59
Vi 313 376 63
VI 322 398 76
1X 315 377 62
X 313 392 79
X1 319 389 70

The compounds are not decomposed by solution in concentrated sulfuric acid, as they are recovered unchanged by
diluting with water,

The absorption spectra maxima for 5-[1 -ketoacenaphthylidene]-thiazolidinedione -2, 4, 5-[1' -ketoacenaphthy -
lidine]-3 -p -tolyl -thiazolidinedione -2, 4, and their 5' and 6' halogen derivatives in dioxane solution lie in the region
329-370 my (Fig. 2). Substitution of hydrogen at position 3 by a phenyl group causes the absorption spectra maxima to
be shifted towards the shortwave region by about 14 my. Introduction of 2 methyl group in the para position in the phenyl
group makes the absorption spectra maxima shift to the longwave region, by 2-21 mp (Fig. 2).

As compared with absorption in dioxane, in concentrated sulfuric acid solution the absorption spectra maxima of
these compounds are shifted towards the longwave region, for N-phenyl derivatives by 17 -40 my, for those not substitut -
ed at the nitrogen atom by 10-20 my and by 9-17 myu for the N -p-tolyl-substituted ones (Fig. 3). The absorption spec=-
tra of 5-{1'-ketoacenaphthylidene) thiazolidinethione -2-one -4, and its 5' and 8’ halogen derivatives [2] were also
measured in dioxane and concentrated sulfuric acid solutions, It was found that the absorption maxima in dioxane
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and their 5' and 6' Halogen Derivatives.

Table 3 :
Comparison of the Absorption Spectra Maximum for 5-[1'-Ketoacenaphthylidene]

thiazolidinethione -2-one-4 and 5-[1'-Ketoacenaphthylidene] thiazolidinedione-2, 4

Component 0=C—NH O=C—Ng Batho- | o e nn o-¢—~xp | Batho-
portions =®\s,é=s =é\§/g =0 | chromic =‘§\s,é,s =é'\s =0 | chromic
of compounds shift, shift,
Xmax’ my in dioxane | MK Mnaxs Myt in HySO, my
e
& 1 369 336 33 380 346 34
0 ‘I:o 372 336 36 381 352 29
{4
so ,
o O cI _ 373 336 37 389 356 33
0 -c\o 372 343 28 388 360 28
RVt
o
| 376 346 30 396 366 30
<oyt
- N\ co
| 373 344 29 393 362 3t
Ci- C=
8¢ €O
. 8 g_ 376 341 35 386 356 30
¢ ) e 384 370 18 415 386 29
1 Q C= '
Br .
‘ e 379 361 28 403 371 32
Ci O ~( =
I co - ’
¢ | 387 357 30 416 377 39
Cl@ C=
1 ' co v
é 388 367 19 421 387 34
Wt



solution lie in the limits 369-387 my, in sulfuric acid solution in the 380-421 my region (Fig. 4). Comparing the ab-
sorption spectra maxima of5-(1" -ketoacenaphthylidene) thiazolidinethione -2 -one -4 and 5+ 1" -ketoacenaphthylidene)
thiazolidinedione -2, 4 and their 5’ and 6' halogen derivatives, it is found that for 5-(1'-ketoacenaphthylidene)-thiazo -

lidinethione -2-one -4 in dioxane they are displaced 19-37 my towards the longwave region, and in sulfuric acid by
28-39 myp (Table 3),

£.10™ A
: / \
a /3
X
104 % .
: 0N
3 °7 / o °\
/NN
»
05 7 8 3 N
; o \ .
o ) \
-1
NS e
0\0-
240 . p .
300 400 X, my 220 300 400 A\, my
Fig. 2. Absorption spectra of 5'-bromo derivatives: Fig. 3. Absorption spectra of 5'-bromo derivatives:
1) 5-[1' -ketoacenaphthylidene] thiazolidinedione -2, 1) 5-[1*-ketoacenaphthylidene] thiazolidine -2, 4;
4; 2) 5-[1" -ketoacenaphthylidene] -3 -p -tolythiazo- 2) 5-[1' -ketoacenaphthylidene] - 3-phenylthiazo-
lidinedione -2, 4; 3) 5-[1'-ketoacenaphthylidine]- lidinedione -2, 4; 3) 5-[1'-ketoacenaphthylidene]-3-
3 -phenylthiazolidinedione -2, 4. All in dioxane. p-tolythiazolidinedione -2, 4.
€10
220 300 400 )\, my
Fig. 4. Absorption spectra of halogen derivatives of
5-[1" -ketoacenaphthylidene] thiazolidinethion -2 -one -
4z 1) 5'-iodo compound in dioxane; 2) 5°-fluoro com-
pound in sulfuric acid; 3) 5'-iodo compound in sulfuric
acid; 4) 5'-fluoro compound in dioxane.
Experimental

0.002 mole acenaphthequinone or its halogen derivative was dissolved with refluxing in the minimum amount of
glacial acetic acid, and 0.003 mole 2-thiohydantoin or thiazolidinedione -2, 4, or the N-phenyl- or N-p-tolyl deriva-
tive of the latter, together with the appropriate amount (15-20% of the acetic acid) of anhydrous sodium acetate added,
after which refluxing was continued for 10. 15 min, the crystals of condensation product which separated were filtered
off, washed twice with a small amount of acetic acid, then with water, and dried. Recrystallized from benzene or
bromobenzene,
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