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Ahstrnct ---- 2 4 e t h y l -  and 2 - e t h y l 3  ( a - a r y l ) h y d r o r y ~ n e t l i y l h e n r o [ h ]  - 

thlophenc (6a)-(6d) w e r e  heated at 400•‹C far 5 min to yield t h c  - - 
corresponding benro[b]naphtho[2,3-d]tl110~~hene derivatlvcs ( 9 a -  (Ld) ,  - 
respectively, In a s ~ m i l a r  fashion, thc alcohol (Raj gave  5-mcth?l- - 
henzo/h]nnphrho[2,3-dlthiophene ( 9 e )  and 5,lO-dimethvl derlvntlvc - 
(3). 8-~lcttioxy 5-methyl- (91) and 5-phenyl derivat~ve (9s) ucl-e - - 
obtained from the corrcspanding alcohols (Rb) and ( K c ) ,  respcct~icly. -- 

1 
Much attention has h c e n  focussed on the carbazole alk a l o ~ d ,  eillptlcine (1) 

and rclated compounds for their attractivc biolag~cal importance. The reported 

antitumor propurtles far these a l k a l o ~ d s  havc st~mulatcd interest in thusc i s o ~  

s t e r l c  heterocycles. ).or thls reason, the s u l f u r  ~ s o s t e r  oT _1, that Is rhizi~ 

elllpticinc (?j2 and its congener3 werc synthes~zed f o r  the biological evaluation. 

From the c l o s c  structural sim~iarity be tween  2 a n d  lineal- tctracyclic p o l y ~  - 
candenscd th~aphenes, we have hecn intcrcstcd i n  a synthesis o f  benzolhlnaphrho- 

[2,3-d]thiophcnc dcrlvatlves such a s  3 ,  w h l c h  might c x t r ~ b ~ t  thc carcinogenic and 

4 
mutagenic activltles . 



Previously, we ~nvcstlgated a new synthesis of 2 and related compounds by thermal 

cycllzatlon of some tertiary alcohols such as 4a and 4b5 (Scheme 1). For the s y n -  - - 
thesis of benzo/b]naphtho[2,3-d]th1ophenes, we succcssively exarnlned this cycli- 

zation reaction of secondary and tcrtiary alcohols bearing benro[b]thiophene and 

phenyl groups as an extention of the previous work. We wish to report the results 

of our studies in this paper. 

The alcohols used for thermal decomposltlon were prepared as fallows: Llthlation 

6 of 3-hroma-2-methylbenza[b]thiophenc (Sn) with 1-Bul.~ in THF at 78'C for 0.5 -. 

spending alcohols (6n)  and  (Gb), respectively. I n  a sinlllar C a s h ~ o n ,  3-bromo-2- - - 
7 e t h y l h c n z o [ h ] t h i o ~ ~ h c ~ ~ e  ( S h i  a f f o r d e d  the :rlcohols ( 6 c )  arid (hd). L~thiation of - - - 

3 - e t h y l b e n z a [ h ] t h i o ~ ~ l 1 ~ 1 1 c  (71' [lithium di~sopropylamlde (LDA), TIIF, O0C-room 

temperature, 1 hr], followed hy quench~ng \vith acetophenone, p-rncthoxyaceto ~. 

phenone and benzophenonc [-78•‹C-room tcpcrnturc, i hr] yielded thc correspand~ng 

alcohols [ X a ) ,  (F) and  (8'1, respectively (Scheme 2 ) .  Yields and phys~cal data .- - 
wcrc llstcd in the l'ablc 1 
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Table 1. Yields and physical data of alcohols (6) and (8) 

~lcohol? Yield Formula High Resoluc~on Mass mIR (CUC13) Spectra& 6 

( % I  Spectra m/e (Calcd. ) 

6a - 72 C,7Hl,,02S 284.0841 (284.0896) 2.48 (3H, s ) ,  3.611 (3H, s ) ,  6.21 (111, s) 

6b-b - 82 CZZHI8OS 1.81 (3H, s), 5.35 (lH, s) 

6c - 78 CI8Hl8O2S 298.1022 (298.1026) 1.17 (3H, t, J 7.5 Hz), 2.78 (ZH, q ,  

7.5 Hz), 3.55 (3H, s),  5.96 (111, s)  

6d - 79 C23H200S 344.1217 (344.1233) 1.03 (3H, t, J 7.2 Hz), 2.24 (ZH, q, 
- 

7.2 Hz) 

88 - 68 Cl8HI8OS 282.1089(282.1078) 0 . 8 4 ( 3 H , t , J 7 . 6 H z ) , 2 . 1 0 ( 3 l l , s ) ,  

2.61 (2H, q, j 7.6 Hz) 

8h - 65 c10HL002S 312.1160 (312.1182) 1.00 (3H, t, J 7.5 HZ), 2.02 (3H, s) ,  

2.59 (ZH, q, J 7.5 Hz) ,  3.73 (3H, s )  

8c - 42 CZ3HZ00S 344.1235 (344.1233) 0.86 (3H, t, J 7.4 Hz), 2.63 (ZH, q, 
- 

J 7.4 Hz) 

a All alcohols were ~solated as an 011 except bh. p mp 129-130"C, Anal. Calcd. for CZ2H180S: - 
C: 79.96; ti, 5.49; Found: C, 79.77; Ii, 5.35. LOnly characterlstlc s~gnnls are glvcn. 

These alcohols were then subjected to thermal decomposition. Thc alcohol (6a) w a s  - 
heated at 4 1 0 " ~ ~  for 5 min and the resulting reactlon rnlxture w a s  chromatographed 

on s ~ l l c a  gel1' to give 7-methoxyhenzo[b]naphtho[2,3d]thiophene (9a)11 in 18 % - 
yield. Apparently, 9a was formed through cycl~iation of the bcnzo[b]thiophene-2,3- - 
q u l n o d i r n e t h a n e  l n t e r r n e d i a t c  (10) derlved from 6 a  by eliminatlon of water. In a - - 
slrnilar Eashion, 10-phenyi- (9h), 7-mcthoxy-5-mcthyl (9c) and 5-methyl-10-phenyl - - 
derivative (9d) were ahta~ned from 6b, 6c and 6d, respectively. Thermal rcactian - - -- - 
of 8a showed rather different mode of decomposition and 5-methylhenro[b]naphtho- - 
[2,3-dlthiophcnc (9e) was obtalned as the m a i n  product. In this reaction, thc - 
expected product (3) was also obtained, though i n  low yield (12 % ) .  However, in 

the case of 8J and 8c, 8-methoxy-5-methyl- (91) and 5-phcnylhenzo[b]naphtha- - - 
[2,3-dlthiophcne (9g) were ylelded, respectively, wlthout formation of the corre- - 
spondlng 5,10-disubstitutcd cyclization products1' (Scheme 3). The reactlo" con- 

ditions and  yields and physical data o f  products were shown in the Table 2. Thus, 

2-alkyl-3-(a-aryl)hydroxymethy1b~nzo[b]naphthothiophen and 3-alkyl-2-(a-ary1)- 

hydroxymethylhcnro[b]thlophenes were found to be easily convertible to benzo[h]- 

naphtho[2,3-dlthlophencs. This method would be applicable to a short-step syn- 



t h c s ~ s  of some linear poly-cyclic thiophenc derivatives 

T a b l c  2. Yjelds and physlcal d a t a  of cycllzation products (3) and (gal-(9g) 

Alcohol Kcactmn temp. Product Yield mp ("C) Mais Spectra NbIX (CDCl?) spectraa 6 

and time (mln) (8) d, '.I% 

ha 410•‹C (5 mlnj 18 206-207 264 3.78 (3H, s) 

6h 400•‹C (5 mlnj 9b 28 114-116 310 - 8.2; 1111, 5) - 
6c 410•‹C ( 5  min) - 22 152-154 278 2.78 (3H, s) , 3.94 (311, s ) ,  7.48 

( l H ,  51, 8.31 (ill, 5 )  

6d 400•‹C (5 min) - 9d 30 159-160 324 - 2.85 (3H, 5 )  

8a 400•‹C (7 m m )  - 5 12 133-135 262 2.88 (3H, s), 3.21 (3H, s) 

9c 39 120-122 248 - 2.76 (311, 5 ) ,  8.29 (IH, s) 

8b 420•‹C (7 mln) 91 48 137-138 278 - 2.82 (3H, 51, 3.92 (311, 5 ) ,  - 
8.28 (lH, 5) 

8_c 420•‹C (5 mln) $ 32 150-152 310 8.25 (IH, s) 

a Only characteristic signals are g:ven. - 
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