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~ - - ' r h e  reaction of 2-dialkylamino-S-phenyl-l,3-oxathiolium cation 1 with sulphur ylides Z was investigated. 
The behavior of ! was solvent-dependent, in CH)CI). carbamate ester 3 was obtained: in CH&'N. the intermediate 
sulphonium salt $. which on hydrolysis gave 3, was isolated. On the other hand. reaction in MeOH gave the 
diphenacyl derivative 6. The reaction mechanism is discussed. 

1.3-Oxathiolium cation I is a member of a 6~" conjugated 
system with a positive charge on a five-memhered ring. A 
C-2 carbon, which has the largest positive charge den- 
sily. is bonded with three hetero atoms, leading to high 
reactivity toward a variety of nucleophiles. 

We have investigated the behavior of 1 towards a 
number of nucleophiles. Active methylene compounds 
react with 1 in the presence of base to yield thiophene, 
2-hydroxy-2,3-dihydrothiophene and 1,3-oxathiafulvene 
derivatives.: Primary amines act as nucleophiles toward 
i to afford thiazole, thiadiazine derivatives in addition to 
ring-opened products.' From this point of view. cation I 
is a versatile intermediate for the syntheses of many 
heterocyclic compounds. 

In our continued studies on 1.3-oxathiolium cation 1. 
we studied its reactivity toward sulphur ylides 2. The 
reaction course was solvent-dependent. In aprotic 
solvent, the reaction product was carbamate ester 
derivatives 3, and especially in CH,CN, an intermediate 
5 which lead to 3 on hydrolysis was isolated. In MeOH, 
diphenacyl sulphide derivative 6 was obtained. Evidence 
of the product structure was obtained from spectral data. 

PdgS~LT~ 

When cation la reacted with ylide h in methylene 
chloride for 2 h at room temperature, followed by sub- 
sequent hydrolysis of the organic layer, we obtained a 
product of the formula C)2Hz)NO)S (3~), m.p 150-151 o 
after recryslallization from ethyl acetate. The NMR 

spectrum of 3a in CDCh showed the pre~nce of 
piperidino (8 3.64-3.25, 4H and 1.6S-!.40, 6H), phenyl 
and benzoyl (8.10-7.g0, 2H and 7.57-7.20, 8H), methy- 
lene (4.04), and methine (6.43) hydrogens. Apparently the 
dirncthylsulphide moiety was lost. This was cxperimen- 
ta]ly verified by the formation of 3a upon reaction of la 
with 21) (62~ yield). Table I summarizes the results. 

The origin of the protons of 3a can be deduced by 
examination of the NMR spectra of the reaction product 
of I with 2. The NMR speck"am of product 31) showed 
that a p-nitrophenyl group corresponded to the benzoyl 
group of product 3a. Thus, the benzoyl group came from 
the ylid¢ moiety. Furthermore, the reaction of cation lb, 
where the C-4 proton of la is replaced by a phenyl 
group, with 2¢ was carried out, giving 3¢ which had no 
methine proton. This shows that the methine proton in 3a 
is derived from cation II. Thus, the remaining methylene 
protons must come from the ylide. 31 contains three 
oxygen atoms per molecule. Its IR revealed the presence 
of two types of carbonyl bands at 1705 and 1672 cm". It 
reacted with one mole of phenylhydrazine to form 
hydrazone 4. which was identified by IR, NMR and 
analytical data. This indicates lhat the benzoyl-typ¢ car- 
bonyl bond formed hydrazone and the other two oxygen 
atoms per molecule may constitute an ester bond. This 
was ascertained by the "C spectrum in CDCI,. which 
showed a benzoyl carbonyl carbon at 193.8 ppm and the 
other type of carbonyl carbon at 152.1 ppm. 

Among the mass spectra of 3, thai of 31) unam- 

Table l. Reaction of  cation 1 with y|ide 2 in different solvents 

1 R 1 ~ R~ X 2 R( R~ Solv. Prod. RI R~ R:~ R~I M.p. ~°CI Y;eld I%/ 

,~ ~ " ]  H HSO~ ~ H MQ CH~,CI~ 3a • . j H H |50-15l 65 

a b H Ph CH~,Ct~. 3a H H 62 

a c I',~O~. Me CHiCle. 3b ~ H NO? 97-100 58 

b j'O" l m ClO~ c CH~Cb 3~ ~Oh ~ NO~ ~37-~38 7~ 

O ~ ) H Hso, :~ ,, . H ~32-~34 ~. 60 

c a CH~CN 5a b 98 

,, a CH~CN 5b r " ~  ~25-)27 ~ 19 L. ., 

c d Cl Me MoON 6 CI 80-8| 32 

~,oe,~ 5,~, b hygtO.~co.plc. ~ dice. 
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biguously revealed the dependence of fragmentation on 
the chamber temperature, as shown in Fig. I. At low 
chamber temperature (about MP), the mass spectrum 
appears to show the superposition of ?-oxo+phenyl-1.3- 
oxathiole 12’ and pipezridine. whereas at high chamber 
temperature (about 210% it seems to include yet un- 
synthesized 4-phcnyl-2-pipcridino-1.3dioxolium cation 
13 (see Experimental). Thus, we concluded that the two 
oxygen atoms of 3 are incorporated in a carbamate bond. 

These results indicated that 3a is cis-0-I-phcnyl-2- 
~n~oylmethylth~t~nyi MN -pi~ridin~~b~ate. 
The cb confi~~tion was derived from mechanistic 
considerations. 

WC obtained the ketene-S,N-acctal type intermediate 
5’ for the reaction of I with active methylene compounds 
or primary amincs (the general reaction pathway is de- 
picted in Fig. 2). In the case of ylidc carbanion. the 
reaction course might follow the same pathway as that 
for the reaction of 

- 20” a 
colourlcss 

a sulphonium 

% with 

a stable 

a dimethylsulphonium 

a diphcnacyl 
6 as 

I with 
a ketene-SJ-acetal 

S as 
1 and 2 in 

- 20-10”. 

Sa is a 
structural isomer of the initial adduct 7, which has an 
acidic proton that can be easily extracted in the presence 
of excess ylide to give another ylide 8. Ring-opening of 
the oxathiolc ring with C RR substituent at the C-2 
carbon has been experimentally established by previous 
works as shown in Fig. 2. Thus, the intermcdiat~ isotated 
was concluded to be k and not 7. Structural confir- 
mation of 5 was obtained by isolating Sb. Though ylidc 2 
is a well-known amhident nucleophiic.’ fbe formation of 
5 supports the reactivity of 2 as a carbanion nucleophilc. 

Generally, isolation of the 7-type intermediate is dit?i- 
cult for oxathiole derivatives having a CHRR group at 
the C-2 carbon in the presence of excess nucleophile 
(which acts as a base). However. for dithiolium cation 1’. 

the dithiole ring-retained product can bc isolated as 
shown in Fig. 2. 2-Dialkylamino-6phcnyi- I .3dithiolium 
cation 1’ did not react with ylide Za under the same 
conditions as for cation 1. On the other hand. reaction of 
Qaryl- I ,3dithioiium cation 11 with ylide k gave another 
type of ylidc intermediate &r. Thus, the course for the 
formation of the suip~nium ~oupsubstituted ethylene 
intermediate 5 is reasonable. This class of com~unds is 
generally a good precursor for the vinyl cation” and in 
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the case of 5, intramolecular attack of the sulphur atom 
to eliminate dimethyl sulphide gives thiirenium cation 9.‘ 
Many studies have been reported on the solvolysis of 
thioether,’ in which the thiirenium cation is an inter- 
mediate. And the addition of arenesulphenyl chlorides of 
aikyne has been postulated to involve a t~nsition state 
leading to thiirenium cation. The products are formed by 
anti stereospecific and nonregiospecific addition of 
nuclcophiles.’ It is well known that the formation of 
thiirenium cation from vinyl sulphide is an $1 type 
reaction with the anchimeric assist of a fruns @-sulphur 
atom. 

Rotational isomerization about the double bond of 
intermediate 5 is easily equilibrated because of the large 
contribution of the polar structure as shown in Fig. ? (5’ 
or 9). Thus the configuration of 5 has been assumed to 
have little affect on its ~nsfo~ation into thiircnium 
cation 9. Furthermore. 9 has d~lkylamino and benzoyl 
groups on two ethylenic carbons and the contribution of 
the polar structure with respect to the enaminoketonc 
moiety. which is similar to 5’. increases the stability of S 
and makes easy the rcgiospecific addition of water at the 
piperidino-attached carbon. Stabilization of cyclobu- 
tadiene system due to the push-pull effect of electron. 
donating and eiec~on-~thdrawin~ groups attached !o it 
has been described.‘” 

Hydrolysis of the thiirenium cation gave C-carbamoyl 
diphenacyl sulphide 10. The base promoted migration of 
the carbamoyl group from C to 0 giving the final product 
@a). The rearrangement was facilitated by the presence 
of the electron-withdrawjng group (benzoyl) at position fl 
to the c~b~oyl-substitute carbon. The same type of 
rearrangement of the carbethoxy group from C to 0 has 
been described by I.ichtenthaler.” 

The mass spectra at different chamber temperatures 
can be rationalized by the formation of intermediates 12 
and 13 at each temperature. The spectrum at the lower 
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temperature is similar to that of 12 m addition trt 

piperidine. Fur both tem~ra~res, fra~entation takes 
place at the C-S bond. which has the smallest bond 
energy in the molecule. Formation of intermediates I2 
and 13 can be explained as follows. The existence of m/e 
112 or the piperidino-carbamoyl calion associated with 
the presence of urethane ketone in the “C spectrum is 
the key evidence of water cooperation or formal attack 
of water at the C-2 carbon of the oxathiole ring. 

In methanol, the reaction can be best accounted for in 
terms of the methanolysis of thiirenium cation 9 as 
shown in Fig. 4. The initial sotvolysis product 14 has an 
electron-withdrawing group on one carbon of the double 
bond, and an electrondonatin~ group on the other car- 
bon. Hence the large cont~bution of the polar structure 
to its resonance hybrid as depicted in Fig. 2. Further 
attack of two molecules of methanol give carbamide 
ace&l and product 6. Methanol attack of intermediate 15 
results in bond scission of C,-C# due IO the presence of 
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the benroyl group. E’arhamide acetal formation has been 
described h) Mcerwein.” 

MqNC .OL I 

M.ps arc uncwrecwd. The UV qtcctra were measured with a 

Hitachi EPS-2 spcctrophutomcfer. IR spectra in KRr with a 

JASCO DS403G spccrrometer. NHR specrn on a Varian A.60 

ln~r~rncn~ with T.WS as m tnfcrnal sta&rd. “C spectra using a 

V&an SV-14 FI NMR qccrromcter. mats yccrra on a Hitachi 

RMtJ6E spccrromctcr. and doubk focus ma\\ qxrra on a 

Hita& RML’-86% spccrromcter u,th an wwinp voltage of 
70cv. 

Yrepornrwn of !.JiaUvlamino-!.ph~~~4~ub~rirurcd-1.3-ox- 
clfhiohum carton I. Cation I was prepared accordmg 10 rhe 

general procedure dercrlbcd h) Hirai and Ishlba.” 

I)imtrhd or mnh~lphcnylsulphonium phcnacylidc 2. Synthcus 

of glide\ 2 are documented by ‘f’rorl and Mclvm.” 

cir.o-I-~hhmv/.?-h~n.‘oyImrrhyllhlcwrhmvl h’.?(-pipmdmo- 

rurcrhomufr 38. A mixture of I 38~ of la and IJOg of 2a in ?Oml 

of CHKI: u-as swred for ? h al room temp. ‘Iht yellow mixture 
*ax *z&cd rtth %;&er and rhc orgxnc layer was sparawd. 

dried and conccntraicd The tarry resrduc was irituratcd with 

elhcr Rccr~~Iaiil~I~n from AcOEI ycldcd 0.995 g W%) of k. 

m.p. 15@51’; IR (KHr, cm ‘t IX! IQ,,, urerhanc). 1672 I*~,,). 

t.(97 (+, i. NMR I(‘IX’I~I 6 X,1@-? 110 tm. ?H, Art. 7.57-7 20 gm, 

XH. Ark. 642 (x. IH. mcthine). 404 (\. ?Ii. CH,). 3.64-3.24 (m. 

4H. ptpcrdinot. I OSl.40 (m. 6H, pipridino); L’V (6tOH) A,. 

nm (log f ). !!W!I,. !31(4.!51. !4#4 22,. !X?(4.31 I. 34L3.14): “C 

\peclrum (CIX’I,I Pwrial slgnsl awgnmcnr w-as made u-uh ~hc 

aid of WORD a\ \houn bclcu The carbons wrh l arc 134 63 

‘4 

M& ‘3 .Ar 
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Fig. 4. Reaction course of 1 *-irh 2 in hfctM. 
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and 135.1 I ppm. and other eight aromauc carbons collapse into 

near 128ppm. (Found: C. 69.07; H. 6.33: S. 377; S. 8.71. Cak. 
for C:,H,,SO,S: C. 69 26; H. 6.08; N. 3.67: S. 8.4lQc) 

R~ocrton o/ la wrh 2b. A mixture of 1.37~ of la and 1.941 of 

mcrhylphcnylsulphonium pbcnacylide 2b in 40 ml of CH,CI, was 
suned for 6 h at rwm temp. The mixture became a red solution. 

Excess water was added sod the mixture was shaken ngorously. 
The organic layer was separated. dried and concentrated. The 
residue was washed wtth ether. Recrysdli?arron from AcOEI 

afforded 3a (0.94~. 62(R). which was identified by spccrral com- 
parison with the above producr h. 

Htac-rion o/ Ir uith 2~. The reaction was the same as the 
abobe The product 3b was obtained in S8st yield after recty- 

sfallizarion from AcOEI. m.p. 97-100”; h’MR (CDCI,) 6 8.w7.95 
(q, 411. p-SO,Ph). 7.27 (s. 5H. Ph). 6.33 (s. IH. rncrhinc). 4.08 (s. 
2H. CH,). 3.7&3 14 (m. 4H. prperidino). 1.90-1.35 (m. 6H. 

piper&noJ; mass spectrum m/r (calc.l. sample hearer temp.. 
I4@^. 84.0803 (840811. C,H,$o. 105.0344 (105.0372. PhCO). 
1120798 (112.0762. C,H,,tiCO). 1344.0167 (134.0189. C,H.S). 

1?8.0079 (178.0088. C.H.O,S. 121, 188.1065 (188.1074. C,,H,.NO). 
rampk heater temp.. 165’. 112.0768 1112.0762. CIHIoNCO). 
I50 0181 (150.0190. O,E;C.H.COL 230 1186 (230.1180. 

C,.H,.NO,. 13). 297.0449 07.0458. C,.H,,NO,S) (Found: C. 
61.44; H. ?.35: N. 6.59: S. 7.62. Calc. for C,,H,N,O,S: C. 61.95: 
H. 5 20: N. 6.57; S. ‘I.J?st). 

Reaction 01 lb hi01 k. A mixture of 0.908 of lb and 1.8Og of 

k in I5 ml of CH,CI, was stirred for 2 h with external cooling. 
The mixture turned yellow, then a precipitate formed. Excess 
waler war added. and the organic layer was separated. dried and 
concentrated Recrystallization from AcOEt gave 0.65 8 1711) of 

k: m.p. l37-l3lp; NMR (CIXI,) 6 8.3&7 77 (q. 4H. p-NO,Ph). 
7 27 (s. 5H. Ph). 7.1 I (s. SH. Ph). 3.73 (s. 2H. CH,). 3.51 (broad I. 
RH. morphohno). (Found: C. 63.62; H. 4.69: N. 5.97 Calc. for 
C,,H,.S,O.S;H,O: C. 6X.(!; H. 4.82: S. !.49%) 

Hydrazone /onorion of 3a. A solutron of 0.267~ of k and 
0 378 p of phcnylhydrarinc in 10 ml of CH,CI, ws ttcncd for 2 h 

at room temperature. The mixture was separated by blrrarlon and 
rhc filtrate was washed with water. separated and dried. 

Evaporation of ~hc solvent followed by washing ullh ether gave 
a crude product. Rccrystalhzation from acetone gave 0.1908 of 
hydralonc 4: m.p. 154-1!5’; NMR ((‘DCI,) 6 8.63 (broad s. IH. 
NH). 8.0&7.03 (m. I5H. Ph). 6.37 (s. IH. merhine). 4.02 (s. 2H. 

CH:). 3.58 and I.61 (broad s. 4H and 6H. respcctrvelp. pipcn- 
dine). IR (KBr. cm ‘1 3260 (v, S), 1693 (v‘~,,. urethane). 1602 
(v, _, .tnd v,, ). UV (EIOHI A,... nm (log tl. 232 (4.46). 248 
(4.31). 29? (4.41). ,342 (4 29). (Found: C. 71.60: H. 6.22; N.9.42. S. 
7.06 Cak. for CnH,S,O$. C. 71 31; H. 6.20; N. 8.91. S. 

6m). 
Rracrron 01 Ic Grh 21 in orrronifnlr or low ~nprrarurc. A 

mltlurc of 120s of Ic and IJOg of h in 2Oml of McCN was 
suned at - 2(r for 4 h. The temp. during the reaction was allowed 

IO reach lo” The mixture was separated by filaalmn 10 give a 
colourlcts pruducr 51. I.8Og (@Cc as 5r hydrogen sulpha~e) 
Hawcver. this was unstable and decomposed mlo a lany sub- 
\lance on exposure IO air. When Sr was dissolved m d-DMSO. 
rhc solution turned yellow: NMR 6 8.22-7.30 (m. IOH. Ph). 
4.OiL3.40 (broad s. 8H. rnorphdino). 3.12 (s. 6H. SMe,). 
mcrhykne protons might be mcludcd in the rcp.ion of waler near 
6 4 94 (broad) 

Concfrsion o/ inlnediafr ro 3d. The hygroscopic inrer- 
mediate h (I.70 g) was dissolved m 10 ml of water. and the 
solulion ws stirred for 10 min a( room lcmpcralure The mixfure 
was extracted with CHCI, xparalcd. drKd and concentrated. 
Rccrystallizaarioa from AcOEI gave 75008 (m) of 36: m.p. 
132-134”; NMR (CDCI,) 6 8.11L7.83 (m. 2H. Ph). 7 6L7.13 (m. 

8H. Ph). 6.47 (I. IH. methinc). 4.08 b. 2H. CH,). 3 67 (broad s. 
8H. morpholino). (Found: C. 65.69; H. 5.74; N. 3.35; S. 8.46. 

Cak. for C,,H,,NO.S: C. 65.78; H. 5.~2; N. 3.65. S. 8.36%). 
Afrcmplcd iroiarion o( sb. A mixture of 1.00 g of Ir and 1. IO g 

of 2m in IOml of McCN was sGrrcd for I h at room temp. nK 
mixture bcciunc a yeUow*ange suspension. The mrxlwc was 

separated by filtration and the hlrrale was concentrated in racuo 
The residue was dissolved in 5 ml of McCS and addition of 
excess e&r gave a yellow product (sb hydrogen sulphate). 
which was highJy hygroscopic on exposure IO au. II was dis- 

solved in ! ml of McCN. then 2.0 ml of 604E HCIO. aq was 
added. Addilion of excess ether followed by *paration by 

filtration gave 35Omg (19%) of 5b: dcc. IZS-127. SMR Cd.. 
DMSO) 8 8.13-7.30 (m, l3H. Ph). 5.47 (I. 2H. CH,). 4 !7-3.~7 cm. 

4H. pip&ditto). 3.05 (s.6H. SMe,). l.wl.73 (m. 6H. prpcridino); 
IR (KBr. cm”) 1680 (v<& 1655 (Y‘~,. conjugated). I@l? (CIO. ). 
(Found: C. 46.21: H. 4.75; N. 2.41: S. 10.42: Cl. II.72 Calc. for 

CUH&_I,NO,$,: C. 46.01: H. 4.67; N. 224; S. 10.23; Cl. 
11.3%). 

Rtacfion 01 II with 2a. A mixfurc of 0.45Og of II Ipcr- 
chlorate) and 0.8Og of 2a in IOml of CH,CI, was stirred for I h al 

room tcmpcn~ure. The mixture was filtered. Excess ether was 
added IO [he titrate and rbc precipitate was coikcted by fil~ra- 

lion. Recrystallization from AcOEI gave ro0 mg of & (41%): dec. 
134-135’. NMR Id..DMSO) 6 7.~7-7 10 (m. 9H. ph). 6.65 (5. IH. 
merhine). 6.28 (s. IH. merhine). 3 IO (s. 6H. SMc,). (Found: C. 
SO.08; H. 4.03; S. 20.95. Cak for C,.H,,BrOS,~H,O C. 50.1 I; H. 

4.20; s. 21.1296). 
Reaction 01 Ic wth Zd in mrrhonol. A mlxlure of 0.9og of Ic 

and I.25g of 2d in Mml of MeOH was stined for 2 h at room 

temp. Excess ether was added and the precipllatc was removed 
by hlrration. The fd~ra~e was concentrated in L’UCYO. ‘Ihe residue 
was subjected IO column chromatography on srhca gel with clhcr 

as rhe eluant. A fraction of R, = 0.85 was collected. Recry- 

stallization from EIOH yielded 250 mg (3-q) of 6. m.p. ml”. 
NMR (CDCI,) 6 8.03-7.18 (m. 9H. Ph). 3.95 (s. 2H. CH,). 3.92 Is. 
2H. CH,). (Found: C. 63.00; H. 4.M; Cl. 11.90. S. 10.78. Cak for 

C,.H,,CIO$: C. 63.05. H. 4.30. Cl. 11.63; S. IO.5-yil 

Ac&no*lrdgrmmlr-The~/cd~enrents-The autors arc grareful lo rhc membcrc 

of analytical and physical chemistry sections of thrs lahoraror) 
for elemcnlal analysis, NMR. UV and mass spcc~ral measurc- 

nun&. 
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