BENZYLIDENE DERIVATIVES OF 5-NITRO- AND
5~-AMINOBENZO[b]-3(2H)-THIOPHENONE
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Continuing our investigations of photochromic compounds obtained from benzo{b]-3 (2H)-thiophenone
[1,2], we have synthesized a number of previously undescribed substances ({II-XIII), Compounds II-VII
were obtained by the condensation of 5-nitro-3-acetoxybenzo[bjthiophene (I) with various benzaldehydes,
while 5-acetamido-3-acetoxybenzo[blthiophene (II) was used for the synthesis of VIII-XIII. Although the
condensation of aldehydes with I and II proceeds more slowly and gives lower yields than in the case of non-
acetylated benzo[b]-3 (2H)-thiophenones, the use of the latter is complicated by their lability. The conditions
used for the condensation — heating I or II with aldehydes in acetic acid containing water and hydrochloric
acid to 80-100°C — led to resinification of I and II during the reaction. Some characteristics of the com-
pounds obtained are presented in Table 1, It is apparent from Table 1 that the absorption maxima of the
5-amino derivatives are shifted bathochromically as compared with the heteroring-unsubstituted thicindo-
genides; the maxima of the 5-nitro derivatives experience a hypsochromic shift. This is apparently associ-
ated with modification of the electron-donor capacity of sulfur.
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It was demonstrated that the introduction of an amino group into the 5 position of the heteroring gen-
erally leads to a sharp deterioration in the photoisomerization capacity of the compounds.

TABLE 1. Characteristics of 5-Nitro- and 5-Amino-2-benzylidene-
benzo[b]-3 (2H)-thiophenones ([II-XIII)

comp] & < |mpc Empirical Found, % Calec., %
formula clu|n l slciulnN]|s
IIT | NO; {4-CHs] 276277 CigH INO3S 645138|481106 |46} 3,7]47]108
IV | NO, | 4-OH| 235—256 CysHgNG,S 60,4 32| 47106 602 (30147107
V | NO; [4-NHy Above 300 CsH(gN:0:S 606 34| 9,4 106 60,4 | 34941108
VI | NO; | 2-F 223224 CisHsFNOsS 60,11 2,7 471105 59,8|261!46]106
VII | NOy [3-NO,| 261—262 C15HgN,O5S 549124188} 96154924|85| 98
VII | NH; H 279-—280 C;sHNOS 71,01 425612417111 43]|55(127
1IX | NH, | 4-CHs| 291292 CsH1sNOS 7091 49153]|11,7 70,9 49152120
X | NHy | 4-OH| Above 300! C,5H;:NO2S 67,01 4,1|5211,8669|41!52]|11,9
Xl | NH; | 4-F Above 300 CisH FNOS 66313652118 /664|3,7(52/11,8
XII | NH, | 4-Cl 293—294 CisHCINOS 62435 49]11,0 62,6 35149111
XIII | NHy | 2-NQy 238—-239 C1eHoNoO3S {604 | 3492|107 60,4 | 3494|108

Rubezhnoe Branch, Scientific-Research Institute of Organic Intermediates and Dyes, Rubezhnoe.
Institute of Organic Chemistry, Academy of Sciences of the Ukrainian SSR, Kiev, Translated from Khimiya
Geterotsiklicheskikh Soedinenii, No. 8, pp, 1148-1149, August, 1972, Original article submitted December 14,
1971.

© 1974 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011,
No part of this publication may be reproduced, stored in o retrieval system, or transmitied, in any form or by any means,
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. 4
copy of this article is available from the publisher for $15.00.

1046



TABLE 1 (continued)

|

Spectra in alcohol

Comp.’; before irradiation after irradiation® isosbestic point Yield, %
Apax LT | - 107 Aoy DM | g-107 A, m g 107

HI 438 1,88 440 1,34 451 1,06 88
v 450F 2,32 456 + 2,32 — — 92
A% 450 2,88 451 2,24 465 1,78 92
VI 432 1,66 Decomposes 90
Vil 494% — 426 % — 446 % - 93
VI 451 0,73 453 0,67 480 0,36 57
X 453 0,92 455 0,77 477 0,63 58
X 460 1,36 460 1,32 490 0,56 53
X1 450 0,71 4592 0,62 475 0,42 55
X1I 453 0,76 455 0,69 478 0,45 53
X111 452% — 455 % — 495 % — 74

*Tlluminated with a 1000-watt incandescent lamp for 20 min.
t This compound did not isomerize,
T These compounds are only slightly soluble in alcohol.
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