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Alwtreck Acetyienb kek~~es of type 4 and aoetyleni~ aoetals of type 6 (~C/?LVIVW 5) are coxcelleri! cydlzzdbn 
pleaJrsors for the v, synthesis of variws hewwydes. Using WI* ~IWMO&#, 5- and 2- 
sub&Wad 3-41wt0thbphenes d types 7 ti 6 have brten prapamd in wad to excellent yields, 

Thiophene and ils derivatives are of great importance in organic chemistry and have found 
many applications in the pharmaceutical field. Thiophene oligomers have unique electrooonductive 
properties and various substituted thiophenes have been synthesized for this purpose, especially in 
the search of new superconduotors 1. In the past, thi preparation of the lhiophene ring system was 
one of the main interest within the chemistry of five-membered ring heterooycles. Preparation of 
thiophenes was accomplished using both classical and nonclassical approaches, such as for 
example: a) the general H&&erg synfhesis from adiketones 2, b) the standard GewaM rvpe 
synthesis 3, c) the Dieckmann cundensation of mercapto ketone derivatives with alkynes 4,d) the 
Socoffy vacuum process 5, and e) electrocyclic reactions 6. 

Recently, we described the preparation of substituted 3-halofurans 7 and substituted 
3-bromopyrroles 8. We present In this paper a general synthesis of 5- and P-substituted 
3-bromothiophenes of types 7 and B by acid-catalyzed cyclization of the corresponding acetylenic 
ketones of type 4 and aoetylenic acetals of type 6 (Scheme 1). 
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The acetylenic ketones of type 4 were conveniently prepared in good yields by two different 
ways (scheme 2). 
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The 2-propynyl trityl sulfide 1 9 was easily obtained starting from propargyl bromide and 
triphenylmethanethiol in 
addition of the corres 

F as shown in Scheme 2. Treatment of 1 with BuLi at -78O, followed by 
aldehyda 2 and oxidation of the intermediate alcohols with MnU2 in 

CH2C12 afforxted the ketones 4iM, 1, g 10 in good overall yields (Table 7, MethodA 11)* As 
an alternative metho the reaotlon of the lithium acetylicb of 1 (genwted in situ from 1 and 
BuLi In THF) with thd N-methoxy-Nmethylamide of type 3 ‘2 to conveniently prepare the 
corresponding acetylenicihetones 4 (Table 7, Method 6 11). 
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2-furyt A 4a 78 

3-furyl A 4b 70 

2-thienyl A 4c 80.5 

3-thlenyl A 4d 75 

i8u 6 4% 73.5 

91415-[Rkeo,3c6% A 4f 83 

CsH1 7 A * 81.5 

The synthesis of the acetylenic acetal 6 was achieved in high yield using the following 
pmcedure (ScMne 3). 

schemes 

WWnent of the comme ially availabll~ 3,3-diethoxypmp-1 -yne with 8uLi an THF at -7W, followed by 
addiion of aldehyde 2 afforded the acelylenic alcohol Sg in 82% yield 7, 13. Addition of 
mettaanesutionyI c??lori 

4 
in the pence d triethylamine gave the corresponding mesylate and 

subsequent treatment wi h IBuOK and triphenylmethanethiol in DMF at r.t. provided the acetylenic 
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acaM 6g in 92% isolated yield (Method C ll).The synthesis of the 3-bromothiophenes of types 7 14 
and 8 18 (Scheme 1) was achieved in good yields by treatment of the acetylenic ketones 4&g and 
the acetylenic acetal 6g, with 33% HBr/AcOH in CH2Cl2 (Method D 41, Tztbie 2) 16. 

Table 2 : Synthe& of 5- and Z-sub&Ned 3-bromothiophenes 7and 8. 

R Product 

4a 2-fufyl D 7a 71.5 

4b 3-furyl D 7b 67.0 

4c 2-thienyi D 7c 90.0 
44 3-thlenyl D 7d 82.5 

4e BU D 7e 82.5 

41 3,4,5-(Ms0)3C5ti2 D 7f 96 

4g ‘gH17 D 79 91 .o 

~ ‘BH17 D ss 81.5 

The presented strategy allows us to synthesize regioselectively the isomeric 5 and 2-substltued 
3-bromothiophenes ‘I-and 8 as shown in S&eme 7. This approach features triphenylmethanthiol as a 
useful source for masked sulfur and the trityl group as an efticient protecting group for the synthesis 
of 4 and 6, which can be quantitatively cleaved under the cyclization conditions. Since 
3-bromothiophenes can be easily substituted in various ways, our approach constitutes a novel and 
efficient synthesls to highly substiied thiophenes. Applications towards the synthesis of biologically 
interesting thiophenes using this strategy will be reported in due course. 
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As an alternative approach, we prepared in analogy to 1 (S&eme 2) re#Butyl prop-2-ynyl 
sulfide 9 as a synthetic equivalent of I, starting from 2-Methyl-2-propanthiol and propargyl 
bromide. 9 allowed us to synthesize the corresponding acetylenic ketones 4 and the acetyknic 
acetals of 6 in high yields, which smoothly cyclized to the 3-bromothiophenes 7 and 8. Due to 
the foul stench of 9 and its derivatives, we focussed primarily on the devetopment of 1. 
4a : M.p. 111-112”. IR (KBr) : 3432m, 3152w, 3083w, 3028w, 2211m, 184Os, 149Ow, 1488m, 
769s, 743s, 701 s. 1 H-NMA ((Ds)DMS0, 250 MHz) : 8.158.10 (m, t fur. H); 7.40-7.15 (m, 15 
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arom. H/l fur. H); 6866.75 (m, 1 fur. H); 3.27 {s,2 aliph. f-f). MS : a08 (M+, cl), 244 (28), 243 
(IOB), 241 (14), 23B (lo), 166 (14), 165 (50). Anal. calc. for C27Ha&S (468.515) : C 79.38, 
H 4.93, S 7.85 ; fo&md : C79.11, H 4.80, S7.69. 
General Ptocedunt : MethodA : To a stirred soln. of 3.15g (18.0 mmol) of 2-propynyl tdtyl 
sulfide 1 in absolute f HF (6Qmf) was added under Ar at -78’, 6.6mf (1 ,OSeq.) of BuLl-soln. 
(1.6M in hexane). The reaction mixture was stirred for 30 min at -78”, followed by addition of 10 
mmokf freshly distlllad (~r~recrysfallired)afcMhyde 2. Aftar 36 mitt stirrfng at -76@, the reaction 
mixture was slowly broughf tc Op, pourecf onto @a, 1 N aq. NaH8PCksoln. and AK@. The aq. 
layerwas extractedwith A@Et, the combined org. frsctkms were drted and the aofvents 
evaporated. The cruda residue was dissolved in CHsCls (20ml) and slowly added to a 
mechanically stirred suspension of 26.Og (3Oeq.) of MnO2 at 0”. The reaction mixture was 
stlrred for 30 min at 6”, filtered through a plug of MgSO4 and evaporated. The residue was 
chromatographed an St02 v&h Et2Olhexana to yield tha substii acatylenic ketones 4. 
Method B : To a stirQd soln. of 3.15g (10.0 mmol) of P-propynyl-trftyl sulfide 1 In absolute THF 
(30ml) was added under Ar at -7V, 8.6ml(l.B5eq.) of &Li-soln. (1.6~ in hexan@. The reaction 
mixture was stirred for 30 min at -7V, brought to -20D, follo%@d by addition of a soln. of 10 mmol 
of the N-mathoxy-wmethylamide 3. The reaction mixture was stirred for 1 hr at O”, poured onto 
ice, 1 N aq. NaH2PO.psoln. and AcOEt. The combined org. fractions were washti with brine, 
dried, the solvents were evaporated and the residue was chromatographad on 9102 with 
EtzO/hexane to ylelcllthe stiI&tituted acMylenlc ketbnes 4. Math&I C : To a stirred sofn. of 10 
mmol of acetylenic alcohol 5 in CH Cl2 (30ml) was added under Ar, 1.67mt (I 2.0 mmol) of 
EbN and 0.94ml(l2XI mm&) of MS 2ct at 6”. The r&WI mixWe was stirred for 1 hr at O*, 
poured onto ice, 1 Nldo. NaH2PO@oln. and Et& The combined org. fractions were v&shed 
with btine,drkl and the sulVents ware evaporated. The r&due was dissolved in DMF (1Dml) 
and added to a stirred mixture of 3.5Bg (13.0 mmol) of trlphenylmethansthiol (Flvka) hnd l&g 
(13.0 mrnol) of fBuQK in DMF (30ml) at OQ. The reaotion mixture was stirred for 1 hr at r.t.. 
poured onto ice. 1 N dq. Naf-lpPO~-soln. and AcClEt. The combined org. fraciions wera washed 
with brine,dried and the solvents were eqpcrated. The residue was chromatogmphed an SiOp 
with EtnO/hexane (1:20) to yield the substiiuted acetylenic acetals 6. lwethod D : To a stirred 
soln. of 10.0 mmol ef the substituted acetylenic derivatives of types 4 and 6 in CH2Cl2 (36ml) 
was added at Da, S.Oml oi’Hf3r-soln,‘(33% in A&H). The raactibn mixture was stirred for 2 hr at 
0°, poured onto its, qat: aq. NaHCC&soln. and Et20. The combined org. fractions were washed 
with brine,dried and the solvents were evaporated. The residue was chromatographed on 
St% wfth mixtures of EtnO/hexane and distilled or recrystallized, to yield the substituted 
3-bromdhiophenes of types 7 and 8. 
Weinrab, S. M.; Nahm, S., T8t LeR. lB81,3815. 
Still, W. C.; Kahn, M.; Mitra, A., J. Org. C&II. 1978,43,2923. 
7d : Mp. 69-70? IR ()(Br) : 3439m, 3686w, 1563m, 1378m, 1193m,824m, 777s. t l-l-NMR 
((Ds)DMSO, 250 Ml&) : 7.85-7.86 {dd, J&/l 5, 1 thiaph. H); 7.70-7.60 (dd. J-5&, 1 thioph. ); 
7.58 (d, J=lS, 1 thieoh. H); 7.50-7.40 (m, 2 thioph. H). MS : 246 [IOO}, 244 (92), 165 (34), 127 
(20), 121 (88), 89 (Vd), 82 (20) 69 {la), 63 (IO), 45 (28), . Anal. cafe for CsHsSnBr (245.152) : 
C 39.20, H 2.06, S 26.16 ; found : C39.32, H 2.16, S 25.91. 
8g : B.p. 160Vl.lm~r, IR (Film) : 315Ow, 3085w, 2935s, 2854s, 152Ow, 1463~~ 1437% 
1375~~ ?345w, 1152w, 866w, 6B6m. IH-NMR ((Ds)CDCls, 250 MHz)) : 7.10 ; 6.89 (26, J&.3,2 
arom. H); 2.85-2.70 (m, 10 aliph. H); 0.88 (t, J&.9,3 aliph. H). MS : 408 @A+, <I). 244 926), 
243 (IOO), 241 (14), 239 {IO), t66 (14), 165 (50) Anal. talc. far C1aHtsSBr (275.25) : c 52.36, 
H 696, S 11.65 ;fou&d : C 52 13, H 7.10, S 11.64. 
The 3-bromothiophenes should be stored in the freezer and protected from light. They are best 
used immediately after their preparation for further transformations. 
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