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It ie moat probable that the Pummerer reaction' of dimethyleulfaride with acetic 

anhydride proceeds through an intezPoleo& nuoleophilio attaog of aaetoxy group on the 

aethylene oerbon of the ylide-ylene intermediate. 3 If this ie the aecheaiem, teking the 

place of acetcq anion, a nuoleophile existing at the suitable poeiticn in a eulfoxide 

molecule may attack intramolecularly the methylene carbon of 

to prove the poeeibility, we have now exemined a oyclisation 

having an aromatic nucleus as a nucleophile. 
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When 3&dimethoxyphenethyl nethyleulfinylmethyl ketone (I) wae heated under,reflPr 

nith 2 equivalent of trifluoroaoetio acid in beneene for 1 hr, 2,)_dimthyoxy-Methyl- 

meroapto-boxo_5,6,7,8_tet~onaphthalene (II, mp 99-log), wan isolated in 70 syield. 

The structural aeoiment of II rests mainly on ite epeotral data. Q the baeie of the uam 

.epectrum and the elemental analyeie, II has the oompoeition C,3H,603S (mol wt 252). A 

carbonJlgroup appear8 at1700 om" in the ir epectrum. The nmr epectrua ehowed the MetI@ 

group at b 2.16 ppm (3H, a), the met-e proton (+H3) at b 4.04 (lH, a) and the araatio 

protons at b 6.68 (lH, e) and b 6.80 (lH, 8). 
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Indolo dorivativos IIIa and IIIb wore similarly subjected to the reaotion. The 

treatment of IIIa uith 0.5 equivalent of triohloroaoetio aoid in boiling diohloroethane 

yielded IVa (46 $), and IIIb gave IVb (60 $) whan heated with 2 equivalent of the ssme 

acid in boiling bensene. Tryptophsn derivative V also gave the same type of product VI 

in 66 $ yield under similar conditions without any detectable formation of a dihydroieo- 

quinoline b the BisohleAJapieralski reaotion. 
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Cn the other hand, &(a-naphtbyl)etbl methylsulfinylmethyl ketone (VII) and phenethyl 

methylsulfinylmetbyl ketone (IX) failed to cyolize with trichloroaoetic aoid or trifluoro- 

aeetio aoid, which puy be uell explained by the lens nucleophilicity of the aromatic nuclei 

inVII and IX. Instesd of jurrt protonation, aoylation of the sulfinyl group, however, rnw 

assist this ojolisation reaction, because a O-aoyl group will act muoh more effectively aa 

a leavinggroupthan ahydroxy group. In fact, when VII was heated with 2 equivalent of 

trifluoroaaetio anhydride, a oyolisation product (VIII) was easily isolated in 41 $ yield. 

However, even such conditions, IX use not converted to a cyclization product (X), but to a 

methylmeroaptal (XI) in 42 $ yield, whose structure was easily oonfirmed by its mass and 

nmr spectra. The formation of this type of compounds have been previously observed in the 

reaotion with hydrochloric acid. 4 
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Table lImr npoctra of aompoundc~ IVa, IVb, VI, VIII and IX 

=wo=d .P CC) nmr (a ppm in CDC13) 

-3 -3 

IVa 149-151 4.36 2.18 

IVb 147-M 4.16 2.19 

VI 162 4.32 2.16 

VIII log-112 4.18 2.22 

xx oil 4.25 1.95 

Finally, two reohaai~~ of the oyolisation of &keto6ulfoxidr q ba domorikd u 

shown in the following shame. The protonati* or tha &qlation on h tifinyl oxy#ea fomm 

a ylone intermediate (XI), whioh oan readily oyolisd to afford II, aooapaniod b the 

simultaneous elimination of B(B (path A). Anothmr path- (B) invo1v.e the Pumoror 

rearrwaent followed by the ring closure. The oleu differenoo in the oyolisation 

reaotiona dependent on the nuoleophilicity of aromatic nuclei uj indicate that the nto 

determing step lies in the final stage, Ifitiatxw aad the reaotion~proooodviapathB, - 

the -oror rearrangement product (XIII) in upectod to bo deteotod in the oourmo of the 

oyolirrtion. However even a trace of XIII (It I CCCCl,) from I oouM not be obmorvod by 

caroful nmr memmraenta, though the oyclisrtion of I with triohloroaoatio acid at ao' ~8s 

fouud to follow first-order kinetic8 ( in buueno, k - 3.14 x 10d mac"t in carbon tmtrcc 

chloride, k - 4.1 x 10 -4 met"). Therefore the oyclisation reaction w prooood prodai- 

natly through the conoerted nncleophilio subatitntion of the yleno intormediato (path A). 

Detail6d kintie etudiea and application0 of thin oyolisrtion are nou under imwtigation. 
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