820

KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII
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Under the action of polyphosphoric acid (PPA), N-2-aryl- and N-(2~
methylindan~1, 8-dion-2-yl)thioureas are converted into isoindolo[2*,
3':3, 4Jimidazole-2-thione derivatives (III), which can also by syn-
thesized by cyclizing derivatives of 4-(o-carboxyphenyl)imidazole-2
~thiones (I} by means of PPA or acetic anhydride. The interconver-
sion of I and I under the action of alkalis and cyclizing agents has
been shown. Their structures have been confirmed by IR and UV spec-
troscopy.

Our investigation of the reactions of N-aryl- and
N-methylindandion-2-ylthioureas (I) [1, 2] has shown
that in concentrated sulfuric acid the carbon skeleton
of the diketone system is modified with the formation
of imidazole-2~thione derivatives (II). PPA containing
82-847, of P,O5 is less acidic than concentrated sul-
furic acid but is a good cyclizing agent {3] and con-
verts I into yellow crystalline substances sparingly
soluble in polar ‘and insoluble in nonpolar gsolvents
(Table 1, method A). The same substances can be syn-
thesized by the intramolecular cyelization of II (Table
1, method B). Thus, it has been shown by independent
synthesis that these compounds have the structure of
1'-ox0-5-R-1-R'-isoindolo[2', 3':3, 4]limidazole-2-thi-
ones (IM). The splitting out of a molecule of water
from II takes place readily when they are treated with
acetic anhydride or PPA
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In spite of the fact that in the solid state thioureido-
indan-1, 3-diones exist in the cyclic form [4], these re-
actions show that when they are dissolved in concen-
trated sulfuric acid and PPA they react in the open
form I. Under these conditions, the hydrolytic cleav-
age of the indandione ring and the cyclization of the II
formed as intermediates into III takes place. Com~
pounds II, which are the final products in the trans-
formation of I under the action of concentrated sulfur-

ic acid, could not be isolated in the reactions using
PPA.

Under the action of alkalis, compoundsIIl are read-
ily cleaved with the formation of IL

In the solid state, the IR spectra of III are char-
acterized by a strong ¥ absorption band at 1740
1750 em™!, which is frequently split into two (ITid, IIIf,
and HTh) (Table 2). However, in solutions these com-
pounds exhibit only one strong carbonyl absorption
band in the 1750-1760 cm™ range. The fact that the
compounds with several carbonyl absorption frequencies
and with a single one belong to the same structural
type is confirmed by the UV spectra of these compounds,
which are similar—>XAy,,, nm (loge): 260 (4.30), 310
(3.95), and 425 (3.90).

The phenomenon of the splitting of the C=0 absorp-
tion bands in cyclic lactones containing a C=C bond
conjugated with the carbonyl is known [5]. It is con-
sidered that the cause of the splitting is Fermi res~
onance with an overtone, However, in many cases
such an explanation of the splitting is the C=0 is dif-
ficult. It is possible that this is connected with dif-
ferences in the structure of the solid material.

Compound IIT shows ¥(r— ¢ grom. 1612—1579 em™
and Vo - 1642~-1652 cm'l. Compounds IIIa and HIb
have vy at about 3100 cm™

EXPERIMENTAL

1-Ethyl~1"oxo-5~phenylisoindolo[2°, 8" : 8, 4Jlimidazole~2-thione
(ITld). Method A, a) With heating to 140-150° C, 2.0 g of Id was dis-
solved in 15 ml of PPA, and the solution was kept at this temperature
for about 5 min, cooled, and poured on to ice. On the following day
the precipitate was filtered off; yield of IId 1.67 g (88%). Mp 192~
198° G (from a mixture of dioxane and ethanol).

b) With heating to 140-150° C, 0.40 g of IId was dissolved in 4 ml
of PPA,'and the solution was kept at this temperature for 20 min,
cooled, and poured onto ice. On the following day the precipitate .
was filtered off giving a yield of ITId of 0.34 g (90%), mp 192-198° C
{from a mixture of dioxane and ethanol), showing no depression of the
melting point with samples obtained by methods A and B.

1-Benzyl-1*-oxo-5-phenylisoindolo[2’, 8' : 3, 4]imidazole~2~thione
(file). Method B. A solution of 0.5 g of llein 2 ml of acetic anhydride
was boiled for a few minutes and was cooled and the precipitate was
filtered off, This gave 0.40 g (84%) of Ille, mp 202~204" C (from di-
oxane).

The other compounds of type III were obtained similarly by meth-
ods A and B.

Hydrolysis of 1~ethyl-1"~oxo-~5-phenylisoindolo[2*, 3" 13, 4)imida-
zole~2-thione (Id). A solution of 0.25 g of IMId in a small amount of
dioxane was treated with 1 ml of 5% NaOH and the mixture was heated
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Table 2
IR Spectra of the 1'-Oxo-5-R-1-R'-isoindolo~[2', 3'; 3, 4]
imidazolethiones
Compound 1800—1300cm™! * | Ye=o0-em™**
1la 1748; 1649; 1612 —
HIb 1748; 1607; 1579 —
Ilc 1744; 1651; 1598 1755
11id 1757; 1734; 1652; 1604 1757
e - 1752; 1642; 1601 1762
[§i83 1740; 1705; 1607 —
Jile 1742; 1715; 1601 1755

*For mulls in paraffin oil.
**For solutions in dioxane,

for a few minutes until the solution had become decolorized, Then it
was poured into water, the excess of alkali was neutralized with dil
HC1, and the precipitate was filtered off. This gave 0.15 g (94%)
of 1id, mp 249-251" C (from ethanol), showing no depression of the
melting point with the IId obtained by the previous method [1].
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