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A SYNTHESIS OF BENZO[b]NAPHTHCO([2,3-d]THIOPHENE DERIVATIVES via

BENZO|[b]THICPHENE-2,3-QUINODIMETHANE INTERMEDIATRS
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Ahstract 2-Methyl- and 2-ethyl-3-(a-arvi)hvdroxymethylbenzo{b]-

thiophene (93}-(?9) were heated at 400°C for 5 min to yileld the
corresponding benzo{b]naphtho{2,3-dlthiophene derivatives (ggj-(gg],
respectively. In a similar fashion, the alcchol (8a) gave S-methy!-
benzo{b]naphthe[2,3-dlthiophene (if) and 5,10-dimethv]l derivuative
(%]. 8-Methoxy 5-methyl- {9} and 5-phenyl derivative (gg) were

obhtained from the corresponding alcohols (ﬁp) and (8c), respecctively.

Much attention has heen focussed on the carbazole alkaloid, cilipticine (1]1

and rclated compounds for their attractive bioleogical importance. The reported
antitumer properties for these alkaloids have stimulated interest in these 1so-
steric heterccycles. kor this reason, the sulfur 1soster of }, that is thia-
ellipticine (g)z and 1ts congener3 werc svnthesized for the biolegical evaluation.
From the c¢losc structural similar:ity between % and linear tetracyclic poly-
condensed thiophenes, we have been intcrcsted 1n a synthesis of benzo[h]naphtho-
[2,3-d]thiophene derivatives such as §, which might cxhibit the carcinogenic and

. . 4
mutagenic activities

l: ¥X=NH, Y=N
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Previously, we Lnvestigated a new synthesis of g and related compounds by thermal
cyclizaticn of some tertiary alcohols such as i‘? and @5 (Scheme 1). Fer the syn-
thesis of benzo[blnaphthe[2,3-d)thiophenes, we successively examined this cycli-
zation reaction of secondary and tertiary alcohols bearing benzo[b]thiophene and
phenyl groups as an extention of the previous work. We wish to report the results

of our studies in this paper.
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Scheme 1

The alcohols used for thermal decomposition werc prepared as follows: Lithiation
of 3-bromo-2Z-methylbenzo[b]thiophenc (iﬁ)ﬁ with n-BuLi in THF at -78°C for 0.5
hr, followed by quenching with p-anisaldehvde and benzophenone gave the corre-
sponding alcohols (93] and (QE), respectively. In a similar fashicon, 3-bromc-2-
ethylbenzo[b]thiophene [EE]7 afforded the alcohols (EE) and (Ef). Lithiation of
I-ethvlbenzo[b]thiophene (EJS [lTithium diisopropylamide (LDA), THF, 0°C-room
temperature, 1 hr], followed by guenching with acetophenone, p-methoxyaceto-
phenene and benzophenonc [-78°C-room teperature, 3 hr] yielded the corresponding
alcohols (ﬁg], (%p] and [§£), respectively (Scheme 2}. Yields and physical data

were listed in the Table 1.
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Table 1. Yields and physical data of alcohols (6) and (8)

Alcohol?  Yield Formula High Resolution Mass NMR (CDCI3) SpectraE 6

(%) Spectra m/e (Calcd.)
ba 72 C H 0,5 284.0841 (284.0836) 2.48 (3H, s), 3.69 (3, ), 6.21 (14, 5)
b

&b~ 82 €, H, 08 1.81 (3H, s), 5.35 (iH, s)

bc 78 CgH 0,5 298.1022 (298.1026) 1.17 (34, t, J 7.5 Hz), 2.78 (ZH, q, J
7.5 Hz}, 3.55 (3H, s}, 5.96 (1H, s}

6d 79 CyH, 08 344.1217 (344.1233) 1.03 (3H, t, J 7.2 Hz), 2.24 (2H, q, J
7.2 Hz)

8a 68 CpgHy 05 282.1089 (282.1078) 0.84 (3H, t, J 7.6 Hz), 2.10 (3H, s),
2.61 (2H, q, J 7.6 Hz)

8b 65 CgH,e0,S  312.1160 (312.1182) 1.00 (3H, t, J 7.5 Hz), 2.02 (3, s),
2.59 (2H, q, J 7.5 Hz), 3.73 (3H, s)

8¢ 42 CyH, 05 344.1235 (344.1233) 0.86 (3H, t, J 7.4 Hz), 2.63 (2H, q,
J 7.4 Hz)

a All alcohols were 1solated as an o1l except 6b, b mp 129-130°C, Anal. Caled. for CZZHISOS:
C: 759.96; H, 5.49; Found: C, 79.77; H, 5.35. c Only characteristic signals are given.

These alcohols were then subjected to thermal decomposition. The alcohol (6a) was
heated at 410°C9 for 5 min and the resulting reaction mixture was chromatographed
on s1lica gello to give 7-methoxyhenzo{b]naphtho[2,3-d]thiophene (gf)]l in 18 %
yield. Apparently, ?E was formed through cyclization of the benzo[blthiophene-2,3-
quinodimethane 1ntermediate (19) derived from 6_3 by elimination of water. In a
similar fashion, 10-phenvi- [gP), 7-methoxy-5-methyl - (gg) and 5-methyl-10-phenyl
derivative (gg) were obtained from EE, QE and QS, respectively. Thermal rcaction
of fa showed rather different mode of decomposition and S-methylbenzo[b]naphtho-
[2,3-d]thiophene (%f) was obtained as the main product. In this reaction, the
expected product (é) was also obtained, though 1n low yield (12 %). However, in
the case of §E and 8c, 8-methoxy-5-methyl- (gf) and 5-phenylbenzo[b]naphtho-
[2,3-d]thiophene (gg) were yilelded, respectively, without formation of the corre-

sponding 5,10-disubstituted cyclization productslz

{Scheme 3). The reaction con-
ditions and yields and physical data of products were shown in the Table 2. Thus,
2-alkyl-3-{a-aryl)hydroxymethylbenzo[b]naphthothiophenes and 3-alkyl-2-{o-aryl)-
hydroxymethylbenzo[bJthiophenes were found to be easily convertible to benzo[h]-

naphtho[2,3-d]Jthiophenes. This method would be applicable to a short-step syn-
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thes1s of some

linear poly-cyclic thiophene derivatives.

%E: R12R2=H, R3=0CH3
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g X R=C6H5 = f{rom 6b
10
Scheme 3
Table 2. Yields and physical data of cyclization products (3) and (9a)-(9g)
Alcohol Reaction temp, Product Yield mp {°C) Mass Spectra NVR (CDClz] Spectra§ 8
and time (min) (%) Df, m/e
ba  410°C (5 min) gf_i 18 206-207 264 3.78 (3H, s)
6h  400°C (5 min) 9b 28 114-116 310 8.25 (111, s)
6c  410°C (5 min) 95 22 152-154 278 2.78 {34, s), 3.94 (34, s), 7.48
(1H, s), 8.31 (1, s)
6d  400°C (5 min) 9d 30 159-160 324 2.85 [3H, s)
8a  400°C (7 min) 3 12 133-135 262 2.8B8 (3H, s), 3.21 (3H, s)
9¢ 39 120-122 248 2.76 (3H, s), 8.29 {1H, s)
8b  420°C (7 mn) 9r 48 137-138 278 2,82 (3, s), 3.92 (3, s),
8.28 (1H, s)
8¢ 420°C (5 mn) g 3z 150-152 310 8.25 (1H, s}

a Only characteristic signals are gIven.
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