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Infrared spectra were recorded on a Perkin-Elm 298 spec- 
trophotometer. Mass spccrra were recorded on a Finn& 4021 
mass spectrometer equipped with G1.C inkr. Ekmental analyses 
were made by the Analytical Department. Ckmical Center. and 
by llse Beerz Microanalytical laboratories. Kronach. West 
Germany. AU experimenrs using butyl-lithium were carried auf 
under an inert atmosphere of dry nitrogen. Gas chromatograms 
were recorded with a Varian MOO Gas Chromatograph equipped 
with a SE 30,1.6 m column and FID. 

(~Mrlhy/-2-~2~ErhinyI)~yl]b~xoarr (So) 
o-Carboxybenzyl tripknylphosphonium bromide methyl 

ester” (53.00. 0.11 mol) was srirred with 2OOml DMF. Al 0”. 
freshly prepared sodium merhoxide (IO.2 g. 0.16 mol) was added. 
The deep red solution was stirred for 30 min. and then 3-formyl- 
thiophen” (12.01. 0.11 mol) in SOml of dirne~bytformsmide was 
added dropwise (I5min). Stirring was continued for one hr at 
room temperature. Dilute hydrochIoric acid and ice were added 
followed by extraction with ether. Evaporation gave a mixture of 

tk Z- and E-isomers (70130). together with tripbenylphosphim 
oxide. This crude producl was extracted with kxanc. Evapora- 
lion and distillation gave pure Z&mer. IS.1 g (%%6). b p. 1% 
k/O.3mmH& IR: v(.~, I72Ocm ‘, m/e 2U (M’). I85 (MO%). 
NMR (CDCI,): 6 8.00-6.56 (m. 9H). Jc.,,4.H = ll.7Hr. 3.90 (I. 
3H) (Found: C. 68.71; H. 4.82: S. 13.12. Calc for C:,H,:O:S: C. 
68.83; H. 4.95; S. 13.12%). 

This compound was also prepared as above. bul from 3- 
rknyl-tripknylphosphonium bromide” and methyl o-formyl- 
beruoatc” giving a Z’E r&o of %I42 instead and an isdated 
yieid of cis isomer of 42%. 

From 9.00 (541 mmol) of 3-formylseknophen.” IO.1 g (62%) d 
the ritk compound was obtained. followiw tk same procedure 
as above, with tk exception that Z- and E-isomers were 
separated by means of their dilTercnr soolubtitks in kxane. The 
Z-isomer was obtained by kxane extraction of tk cn& 
producr. An anaJytical ssmpk was obtained by chromatography 
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(s~olueac). IR: v,..o 1715~~1 ‘. m/e 292 (hf.). 152 (100%). 
NMR (CSJ: 6 6.3&7.90 (m. 9H). J~w_~ = II.8 HZ. 3.68 (I. 3H). 
(Found: C. 58.14; H.4.45; Se,27.03. Calc.forC,&OrSe: C. S7.74; 
H. 4.1s; Se. 27.11%). 

(Z)_MtrhyI-2-[2_(EfwTOoPll)b~lroorr (Se) 
From 8.00 (83 q md) of 3_formylfuraa’* 8.11(42%) of ti iitk 

compound was ohid. follows he same pmccdure PI r0r ibc 
thiophcn analogy. b.p. 12&130’/2mmHg. IR: ~4 1718cm-‘. 
m/r 228 (M’). I41 (100%). NMR (CS& 7.85-5.6 (m. 9H). 

I(.“< H = ll.7Hz. 3.71 (I. 3H). (Found: C. 72.74; H. 5.42. Cak. 
for C,,H,:O,: C. 73.67; H. 5.30%). 

(2)-2-(2_(3-7kicny0oi~#enzok ocid 0) 
8.0 p (32 mmol) of the methyl ester 8a was &red with 1% ml of 

0.5N aqueous sodium hydroxide a1 8&100’ overnight. 
Acidification and extraction wilb ether gave, after evapodon 
and recrystallisation from tolueae. 6.11 (83%) of cbc tik acid. 
m.p. 127-129.5’. IR: r( _o 168Ocm ‘. m/e 130 (MO). I85 (100%). 
NMR (acetone-&): 6 8.14.5 (m. 9H). IcHCH = I I.8 Hr. 3.69 (s. 
IH). (Found: C. 67.X: H.4.30; S. 13.72. Cak. for C,,H,&S: C. 
67.80; H. 4.38; S. 13.92%) 

(n2_i2-(3-stl~~yov~yl]bnwic acid (a) 
From 9.01 (31 mmol) of rnelhyl ester. 6.71 (78%) of 1& titk 

acid was oblained as above, m.p. (tdueae) 139-140’. IR: vcdo 
168Ocm ‘. mlr 278 (M’). 152 (100%). NMR (acetone-d& 8 
8.2-6.4 (m. 9H). Jc.HX.H = I I.7 Hr. 4.4 (s. IH). (Found: C. 56.42; 
H. 3.62; Se. 28.41. Calc. for C,tH&Se: C. 56.33; H. 3.64; Se. 
28.49%). 

The hcxane-insolubk pprt of the crude product M from 
rbe Witting reaction of )_formylseknophca wiwith Q ws 
hydrolyzed by heatin ovemighl with 250 ml of 0.5 N SqwoUS 
sodium hydroxide at 8&lw. Af~a extnctioa with etha. tbc 
aqueous phase was acidified and the precipitrted acid was 
extracted with ether. Dryh and evaporation gave E-acid %. 
which was recrystallized from t&w. Yield 2.1 g (13.5%). m.p. 
157-P. m/e 278 (M’). I52 (X0%). NMR (aceI&; 6 
8 17-7.06 (m. 9H). JcHX.H - 16.2Hz. 5.04 (s. IH). (Found: C. 
56.91; H. 3.77: Se, 28.50. Calc. for C,,H,,O+: C. 56.33; H. 3.64; 
Se. 28.49%). 

(Z)_2-(2-(3-Furyf)uhyfjbmoic arid (24 
From 5.5 g (24 mmol) of rbe methyl ester 5c. 4.3 g (83%) of dse 

Iirk acid (Zc) was obrairzd as above. m.p. (tc&ne) 97-l@?. IR: 
v(<, l68Ocm ‘. m/c 214 (hf.). I41 (10096). NMR (acetone-d& 6 
8.1-5.8 (m. 9H). J( “.(‘” = II.7 Hr. 4.95 (s. IH). (Found: C. 72.91; 
H. 4.78. Calc. for ClrH,OOO,: C. 72.81; H. 4.70%). 

The dis~illatioa residue, o&a&d afb distiing ester k. was 
huted overnight with 200 ml of 0.5 N qwous sodium hydroxide. 
After washing the aqueous phase wifh ctba, ditu~c hydrochloric 
acid was added. and the acid was Uen up in e&r. Evaporatiia 
and recryslaIlisation from toluene gave I.1 g (6%) of acid k. q .p. 
158-159”. m/c 214 (M’). I41 (100%). NMR (aceroae-ds): 8 7.96 
6.75 (m. 9H). JcH-(.” = 16.2 Hr. 5.0 (I. IH). (Pound: C. 73.15; H. 
4%. Calc. for C,,H!&,: C. 72.81; H. 4.70%). 

General procedure /or flu pmpamtioa of hctores Iu 
To 2OOml of dry ether. 14.2ml (21.2mmd) of butyBii 

(I.55 N in hexane) was added under an atmsphere of dry 
nilrgen. followed by 3.2 ml (22 mmol) of diiao+ropyhmioe in 
25 ml of ether. Afrer I5 min a1 room rcmperature. the bcid 
(IOmmol) in ether was added rapidly. Afta two hr. water was 
added and the organic phase was washed wil &lure qumus 
sodium hydroxide and water. Drying and evaporalkm pve lhe 
cyclic ketones Iw. These were purified by recrystaltisation from 
band. if nol otherwise st9W.d. 

toH-Baw[4, S]crfohepta(2, I-b]thiophcn-l&ore(la) 
From 2.301 (IOmmol) of cis acid 21. 1.25~ (59%) of the tlk 

ketoac wu obtained. m.p. IO&K??. IR: 156Ocm ’ (C=O). m/t 
212 (M’), I84 (100%). NYR (CDCI,): 6 8.78 (m. IH. benzene), 
7.69 (d, 1 H, thiopbm). 7.26 (d, IH tiphen). II., - 5.2 Hz. 7.66 
Im. 3H. benzene). 7.17 (I. 2H. CH=CH) (Found: C. 73.500; H. 
j.96; S:l4.82%. d&. for‘&H,OS: C. 731%; H. 3.80; S. 15.10%). 

IOH-Be~zo[l. 5]cyc/ohepta[2. I-b]s&nopkcn-IO-otilb) 
From 2.8 g (IO mmd) of cis acid zb. I.7 g (65%) of the We ketone 

was obtained, m.p. 97-W. IR: ISIOcm- (C=O). m/r 260 CM’). 
I52 (100%). NMR (CDCI,): 6 8.78 (m. lH, benzene). 8.40 (d. IH. 
xknophen). 7.66 (d. IH. selenophen). I:., = 5.6Hz. 7 72 (m. 
3H, benzene). 7.35 (d. IH. CH-CH). 7.20 (d. IH. CH=CH). 
JcwH = 11.6Ht (Found: C. S9.79; H, 3.32; Se. 30.36. Cak. for 
C,,H,OSe: C. 60.25; H. 3.11; Se 30.47%) 

IOH-Bcnzo[4. 5]cyclolupfa[2. I-bvuran-l&ore (Ic) 
From 2.1 g (IO mmol) of cir acid tic. 0.821 (42%) of the tick 

ketone was &ained. m.p. l49-IXP. IR: l%Ocm-’ (C=O). m/r 1% 
(M’). I68 (10096). NMR (CDCI,): 6 8.95 (m. IH. benzene). 7.55 
(d, IH. furan). 6.78 (d. IH. furan). I?., = I.8 Hr. 7.73 (m. 3H. 
benzene), 7.32 (d. IH. CH=CH) 7.09 (d. IH. CH=CH). &IH.H = 
ll.3Hz. Found: C. 78.68; H. 4.27. Calc. CIIH,O>: C. 79.58; H. 
4.11%). 

4.5-JXhydro-IOH-benro[4. S)ryclohepta[2. I-b]thiophen-l&on (9 
To 2.8 ml (4.2 mmol) of I.5 N butytlithium ficxane) in 40 ml of 

e&r. 0.6 i (4.3 m&l) d diisoopripylamine was ad&d under 
nitrogen. Afta stirriq aI room temperature for I5 min. 0.S g 
(2.1 mmol) of acid (3p was ad&d in IOml of elher. The reaE- 
lion mixture was stirred a1 room temperahuc for 9Omin. 
vhcrtupon water was a&hi. The organic phase was washed 
with dih~tc. queous sodium hydroxide and 5 N hydrochloric 
acid. Evaporalion gave an oil, which after TLC gave I8 mg (4%) 
of &e tick ketone. m.p. 53-5s’ (l~cxarte). m/r 214 (M’. 100%). 
tir’: q .p. 57-59’. Yost of tbc slutiq acid (3) was recovered. 
According lo GLC of Ihc crude product. the yield was 12% 
(internal stlndard). 
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