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Abstract: The angular benzobisthietes 3 and 5 could be prepared by synthetic sequences in which the
final step was in both cases a twofold dehydration of the corresponding bis(thydroxymethyl)dimercap-

enkh in A 14 +ieral Hlach
tobenzenes 10 and 14, respectively. Flash vacuum pyrclyvic conditions were used for the generation

and isolation of 3 and § which are highly n:_a(_‘t
6,

dienophiles 15 and 18a,b led to the adducts

Cycloaddition reactions with the

3
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2H,5H-Benzo[1,2-b:4,5-b bisthiete (1) proved to be a very versatile reagent for the
generation of polycyclic sulfur containing compounds' and moreover for linear molecular
ribbons.? It represents a twofold diene system since gentle heating or irradiation leads to the
consecutive opening of the two 4-membered rings. In principle there are five isomeric

benzobisthiete structures 1 — 5. Due to our interest in bent molecular ribbons®>> and

cycla.cene«2’4s we studied now the generation of the angular isomers 3 and 3.
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The synthesis of 2H,3H-benzo[1,2-b:4,3-b’]bisthiete (3) was started with the 3,6-
dihydroxyphthalate 6 which reacted with N,N-dimethylthiocarbamoyl chloride (7) in the

- 1 V2 [+]

presence of 1,4-diazabicyclo[2.2.2Joctane (DABCO) to yieild the twofoid U-eS[Cl' 8. The
isomeric twofold S-ester 9 was obtained by a Newman-Kwart rearrangement ® Reduction of

0040-4039/98/$ - see front matter © 1998 Elsevier Science Ltd. All rights reserved.
PII: S0040-4039(98)02265-5



9640

all four functional groups with LiAlH, yielded quantitatively compound 10 which is the
mmmmmmmm 2 Tha gtanmuricn tpgafald Aalhodentinea 10 2 Amnld ha anhisavad yvindae flach
ylcpma\u 101 O. 111C aLCPWl\ LWUuUIUIU U u_yu1 LIVIl 1V — J LUUIU WK L9 § YOl WINRKL 1ladil
vacuum pyrolysis conditions (1.5 - 10° > Torr, 750 °C).
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performed at lower temperatures (1.5 - 10”5 Torr, 550 °C). Although the flash pyrolyses are

relatively clean and uniform processes, the yields of 3 and 5 are moderate, because the
compound 10 and 14 tend to selfcondensation reactions, before they reach the gas phase.
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The benzobisthietes 3 and § were isolated in the trap (cooled by liquid nitrogen) as solid
Anrnrniinde shinh ctamt fn Adannmanacn o haca ON O Malla 1 arisvimaa sirac ha 11T and 13 aaap
(918 upuu 1LV A il it tu UCLUIUPUDC abuuve 77U U, 1d4dDIC 1 SUliliial lLEh u i g § M}l - ITNIVIIN

s
data in comparison to benzobisthiete 1.

Table 1. 'H and >*C NMR Data of the benzobisthietes 1, 3 and 5 (8 values measured in CDCl3)

Compound 'HNMR “C NMR
CH, (s,4H) CH(,2H) CH, CH C,
1 4.22 6.57 36.1 116.6 138.6 137.0
3 4.16 6.87 34.7 121.5 137.9 133.3
5 4.27 6.59 37.8 119.1 139.8 133.1

The general ability of 3 and § to form ring enlargement products by Diels-Alder reactions

was investigated first with dimethyl fumarate (15). In competmon to oligomerisation processes
of 3 and § the bisadducts 169 and 1'710 were formed in boi

ne The cancermntive R 4
A «F Q1x I L VLW ULL VA l_ "

2n] cycloaddition reactions of the opened thiete rings furnish stereoselectively thiopyran rings
with trans standing ester groups.

Scheme 4
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The suitability for generating band-shaped systems was tested in two model reactions.
The cycloaddition of bisthiete 3 and two molecules 18a,b yielded the polycyclic adducts
19a.b. 1113 The tetrabromo compound was used because it can be transformed to a 1,4-epoxy-

1,4-dihydroarene; thus, a stepwise extension of the band-shaped structure seems to be

promlsmg ACCOI‘(IIHg to [[le Id.I‘ (llb[dIlCC OI me I'CdC[lVB bl[eb me ouy Cy (ll[lOIl prouuub 10
17 and 19a,b were obtained in diastereomeric ratios of 1:1 (doubled 'H NMR signals).
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Scheme 5
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9. Tetramethyl 1, lO-dlhydrobenzo[l 2-b:4,3-b Tbisthiopyran-2,3,8,9-tetracarboxylate (16): 'H NMR (CDClg) §=1701,s,2H/

=
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11.
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o

13.

6,98, s, 2 H(5-H, 6-H),4.31,d, 2 H/ 4.28,d, 2 H (3-H, 8-H), 3.75, 5, 6 H/ 3.74, s, 6 H/ 3.73, s, 6 H/ 3.72, s, 6 H (OCHs,),

3.32,m, 2 H/3.32, m, 2 H (2-H, 9-H), 3.21/ 2.90 (m, 8 H, 1-H, 10-H); FD MS: m/z = 454 (100 %, M").

Tet‘ra.r:\cﬂ\nl 4 T dihvdrohananal? 1_h:2 A_KhMhigthinnuran_.? 2 @ Q_tatranarharvlata (17 1T NMD (T - S = 620 o 2 I/
1y1 *r,1 uulijU\fIlLUlL,l UeJ ™= julouuuyylau ) 3Oy 7 Mat.alw:\ylaw \47). LL LWIVAIN \\.—U\.J3] U - U OFy 3y &4 1Yy

6.89,s,2H(5-H, 6-H),4.37,d, 2H/4.35,d, 2 H (2-H, 9-H), 3.75, s, 6 H/ 3.74,5, 6 H/ 3.72, 5, 6 H/ 3.72, 5, 6 H (OCH3), 3.35

- 3.06/ m, 8 H/ 2.93 - 2.80, m, 4 H (3-H, 4-H, 7-H, 8-H); FD MS: m/z = 454 (100 %, W).
2,3,12,13-Tetrakis(hexyloxy)-5,5a,9a,10,15,15a,16,17,17a,18-decahydro-5,18:10,15-diepoxy-6,9-dithiaheptaphene (19a): 'H
NMR (CDCl,): 6=17.12 (s, 2 H, 7-H, 8-H), 6.87/6.84 (25,4 H, 1-H, 4-H, 11-H, 14-H), 5.16/ 5.13 (25, 4 H, 5-H, 10-H, 15-
H, 18-H), 3.93 (m, 8 H, OCH,), 3.40/ 2.82 (m, 4 H, 16-H, 17-H), 3.22 (d, 2 H, 5a-H, 9a-H), 2.18 (m, 2 H, 15a-H, 17a-H),
1.76 (m, 8 H, B-CH;), 1.44 — 1.28 (m, 24 H, CHy), 0.88 (m, 12 H, CH;); the doubling of the signals proves the diastereomeric
ratio of i:1. FD MS: m/z = 855 (100 %, M").

27212 12 Tatraheamn .1 4 11 14 _tatrahavyul (5

- On 1N 15 18n 1617 1 ernr-qhurlrn<19 1N 15 _dienny v /A QU
hey Iy h ks AT A CUAUTUINUS 1,5, 1 1, 1= ICH QX Y150 TR AU, 8 5,1 F8,10,1 7, Oy, 1 3=Gl

a,9a, ,17,17a,18-decahydro-5,1 , epoxy-6,9-
dithiaheptaphene (19b): 'H NMR (CDCly): § = 7.17 (s, 2 H, 7-H, 8- H) 5.25/5.23 (2 5,4 H, 5-H, 10-H, 15-H, 18-H), 3.39/
2.91-2.70 (m, 4 H, 16-H, 17-H), 3.26 (d, 2 H, Sa-H, 9a-H), 2.91 - 2.70 (m, 8 H, a-CH,), 2.23 (m, 2 H, 15a-H, 17a-H), 1.62
- 1.31 (m, 32 H, CH;), 0.92 (m, 12 H, CH,). The doubling of the signals proves the diastereomeric ratio.

The pure diastereomers of 19a and 19b can be obtained by column chromatography (silica gel, petrol ether (b.p. 40 — 70 °C)/

ethyl acetate 15:1 and 50:1, respectively.



