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In Part I we repolled the syntheses of diaryldiacyloxy- 
spirosulfuraws from sul6des witb balogenahg agents, 
and discussed brietly the speaoscopic proper& (UV 
and IR) of the spirosulfurw products.’ Herein we des- 
crii their syntheses achieved by dehydration of sul- 
foxides (scheme l), and suggest mecheaiama for these 
reactions on the basi8 of %traccr experiments. 
Moreover, results obtained on the deltydration of sul- 
foxides allowing either sulfurane formation or Pummerer 
reaction and on the hydrolyses of diaryI- 
diacyloxyspiros are summnrirnl 

Wmulfmnes from Bis&cahoxyaryl) Sdfoxidi8. 
Reinvcs* the formation of the spiro8ulfumne la 

(1,l’-sphobi(3H-2,l-benzoxathioll_33’-dione) from 2,2’- 
sul6nyldibauoic acid (28) in dried acetic acid solvent,2 
we have found tbat# owiqj to the prcsencc of acetic 
anhydride, the conversion of 2a become.9 unambiis, 
and the product la ia formed in a good yield. !hb 
sequently, the formation of la from 2s by treatment with 
acetic anhydride, acetyl chloride, N,N’dicyclobexyl- 
CdeX) or by tbermic dehydration process 

The experim& data collected in Table 1 in&ate 
that both acetic allhydride ad acctyl chloride are 
excellent reactants for the preparation of spirocyclic 
sulfuranea from the umesponding sulfoxides. The use of 
LXX a8 dehydrating agent is particularly advan~ua, 
if the dihencc in the solubility of spirosulfurane and 
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Table I. Methods for the preparation of tbc spinnulfumne la 
from the sulfoxidc h with dcaydratiq agenta 

Table 2. Preparations of the spirosulfur~~ lb-1J ad 3 from the 
suMoxides 2b-21 and 4 

Method Reactant/Solvent 

A AcfilAcOH 
B Ac~/pyridine 
c Ac~O/diOxan 
D AcCUpyridine 
E AcCWioxan 
F A~CI/DMF-UJN 
G DCc/dioxim 
H heatingl”Dipbyl” 

Reaction 
Temp Tiie 
W.) WI) 

Ykld ‘0’ 
(%I (%) 

118 30 
40 5 

101 30 
5 

: . 
-50 . 
101 

240-260 3 

‘See Experimental. *%cootents of pnxhW prep8d from 
the sulfoxide 2a-% wem cakukted from the (M+ El)+ peeks 
observed in theii CI (isobutane) mess spectra (accuraCy * 2%). 

N,N’dicyclohexyhuea (DCU) is high enough to sepmate 
these products (Rxperimental, Method a). The thermic 
dehydration of the sulfoxide 2a dissolved in boiling 
“Diphyl” proved to be a better method than the heat@ 
of the solid substrate in uacuo (see Ref. 2). 

Applying Method A (acetic anhydride in acetic acid) or 
B (acetic anhydride in pyridine), the compounds 2b-21, 
derivatives of the sulfoxide 2a with different electron- 
withdrawin or donating substituents, as well as the 
bis-sulfoxide 4 can be dehydrated in high yields to the 
spirosulfuranes lb-lj and 3 (Table 2). Smce 3.5dinih-o. 
2.2’~sul!lnyldibenzoic acid (2k) could not be prepared 
either by the oxidation of the correspondhtg sul5de or by 
the hydrolysis of the spirosulfurane lk (see later io 
Scheme 3, its prqaration in Ref. l), the reaction 2h+ lk 
was not investigated. 

Pnmmetuf mn of dicarky substitvred snlfoxide8. 
As it has been demonstrated, the sulfoxide dicarboxylic 
acids 2e-2) and 4 having no a-C& group can be dehy- 
drated into spirosulfuranes. On the other hand, sul- 
foxides with cl-C& and neighbouring C&H groups are 
known to undergo Pummerer reaction, when they are 
heated’ or treated with acetic ard~ydride,~ yieldin lac- 
tones with 5- or 6membered rings. 

Using acetic acid or pyridine as solvent we in- 
vestigated the reaction of acetic anhydride with a-(2- 
carboxyphenylsul6nyl)_o-toluic acid (5) and a,~‘-sul5nyl- 

R88ction spirosulfumne’ 
l’mamor Metllod Te”Q Tii Product Yield 

(4 (W WI bw (cl (96) 

2b A 118 30 lb 40 :: 
SC f: 118 2 lc 

B 
2d A 1: ii 

i 
ld 74 

L : 1: 1; lc : 
B 20 76 

2f A 118 : If 79 
B 40 

: 
73 

zr ; 118 I# 79 
xl 10 

m A 118 5 lb !I 
R. m 

2l A 118 : II $ 
B 40 83 

4 A 118 : lj B 20 80 : 

4 A 118 30 3 B 80 5 z 

‘See S&me 1; ‘A@ in AcOH (A): A@ iu pyridioe (B); 
CM spIrosuKureou pmdQced wae identicd (f&p., analysis ad 
IR) with those prep&d by other methods previously.’ 

di-o-toluic acid (6). In other experiments the compounds 
5 and 6 were heated in an inert solvent of high b.p. The 
constitution of these sulfoxide dicarboxylic acids for- 
mally permits both Pummerer reaction yieldin tactones 
and the, formation of spirosulfuranes. Spectroscopic data 
given in the Experimental show that the la&ones 9 and 
11 with 5-membered ring are formed, while the formation 
of the spirosulfuranes 7 and 10 or that of the isomeric 
lactone 8 with Cmembered ring does not take place 
(Scheme 2, Table 3). 

Hydrolysis of spirvsulfumus. In boiling aqueous 
acetone or dioxaq the spirosulfuranes la-l) and 3 
hydrolyse solely to the sulfoxides 2a-21 and 4, respec- 
tively (see Scheme 1, and Ref. 2). The hydrolysis of the 
spirosulfura~ lk having two electron-withdrawing nitro 
groups at one of the benzene rings gives, however, 

11 
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Txbk 3. Pnparations of the la&ones 9 xed 11 from the sul- 
f0xkks5and6 

Rcactioa LXtOlE 

Prccunor Mctbod Temp Tii Product Yield 
(a) (b) ec, (mi”) (a) (96) 

s A 118 9 87 
115 : 

:: 24%260 30 
70 
91 

6 A 118 
: 

11 51 

:: 24zio 30 
69 
90 

‘See Scheme 2 and text. ‘AC&I in AcOH (A); A@ in pyridine 
(II); he&i”g in “Diphfl (II). 

3&dinhrosalicylic acid (12), 2J’dithiodiinxoic acid (14) 
and 2-sulfobenxoic acid (IS) products through SC, bond 
cleavage. In the formation of the compounds 14 and 15 
presllmably the sulfenic acid intemlediate 13 is involved’ 
(scheme 3). 

The products of the above hydrolyses can be checked 
by UC. They can also be isolated from the mixture 
directly or in the form of their derivatives (e.g. the 
compound 15). 

Mechanism. Reaction pathways for the hydrolysis of 
the spirosulfurane 18 to the sulfoxide 2r, as well as for 
the dehydrations of the latter compound to the parent 
spirosulfurane la were studied by means of “O-tracer 
experiments. When the spirosuRurane la was hydrolysed 
with “O-enriched (82.9 atom 9s) water, only the v(S=O) 
band was markedly shifted (from 989 to 953 cm-’ in KBr 
pellet) in the IR spectrum of the resulting ‘Q&belled 
2.2’~sultlnyldiinxoic acid @a-“O), and the sul6nyl group 
of the product k”O was found to contain the same 
amount of ‘o-label as the “O-enriched water (Rxperi- 
mental). These observations reveal that the nucleophilic 
attack of water occurs exclusively at the S atom of the 
spirosulfurane 2a. 

The sulfoxide 2a-‘*O was dehydrated to spirosulfurane 
by applying the Methods A, B, P, G and H. The “0. 
contents of the spirostdfuraoe products were detemtined 
by mass spectra (Table 1). These data indicate “o- 
retentions in different rate, except in the case of thermic 
dehydration (Method H) yielding an unlabelled product. 
The “O-distributions between the 00 and O-S-O 
groups were determined by IR spectroscopic method 
(Experimental). The spirosulfurane products prepared by 
the Methods R, F and G were found to be labelled only 
in the o-S-0 moiety. When the dehydration was carried 
out by the Method A, about 17% “0 was retained both 

in the C=O and O-S-O groups of the product, in- 
dependently of the time of reaction (0.5-3 hr). The “O- 
content of the spirosulfurane pnpared by the Method F 
did not change when this product was boiled in AcOH- 
A& solvent, but a ‘?Idistriiution of about 50 and 1896 
was observed in the O-!&O and C=O groups, nspec- 
tively. 

The above results suggest two mechanisms (pathways 
a and b in Scheme 4) for the dehydration of bis(Z 
carboxyaryl) sulfoxides of type 2a. 

Dehydration starting with O-acetylation of the orfho 
carboxyl group, followed by the nucleophilic attack of 
the sultinyl-oxygen on the mixed anhydride moiety, 
results in the formation of ‘Wibelled spirosulfurane 
(path b in Scheme 4; major pathway for Methods B and 
p; see Refs. 5, 12). 

No “O-retention in the spirosulfurane product is to be 
expected when the sultlnyl group is acetylated and sub 
sequently attacked by the nucleophilic orrho carboxyl 
group (path a in Scheme 4; see Pummerer reaction of 
sulfoxides in Refs. 8-11). On the basis of data given for 
the rate of “@retentions in Table 1 it may be assumed 
that pathways a and b are concurrent when dehydration 
is carried out in AcOH with A& (Method A). Since 
AcOH as protic solvent favours to the equilibrium lg 
‘?I* le(C=“O), the ‘Wncorporation into the car- 
bony1 group of the spirosulfurane may be explained by 
an intramolecular %-exchange (path c in Scheme 4). 

Dehydration with DCC (Method G) leading to the 
‘V&belled spirosulfurane appears to involve the 
activation of the ortlro carboxyl group (see 20-“0) and 
1P’b in Schemes 5 and 4, respectively; (see Refs. 6, 13). 

Thermic dehydration (Method H) of the sulfoxide 2a- 
% to unlabelled spirosulfurane la presumably starts 
with the activation of the suMnyl grout by proton- 
transfer, followed by the departure of Hz’ 0 (see 21-“0 
and 17-‘*O in Schemes 5 and 4, respectively; cf. the 
intramolecular H- bond between SO and &Z&H groups 
indicated by IR spectra). 

AS to the mechanism of Pummerer reaction of the 
sulfoxides 5 and 6, it may be assumed that the initial 
steps leading to acetyloxysulfonium and/or cyclic acy- 
loxysulfonium ion intermediates are analogous to those 
demonstrated on spirosulfurane formations (see path a 
and b in Scheme 4). The subsequent steps yielding the 
lactones 9 and 10 may involve an a-proton removal 
giving rise to the formation of ylide-ylene and ion-pair 
h~termcdiates (see Ref. 11). Further work on the details 
of this mechanism are now underway in our laboratory 
and will be published elsewhere. 
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Experimental conditions for the preparations of spirosul- 
furanes and &ones (solvent, reaction temp., reaction time. 
yield) as well as their characteristic data (m.p., analyses, UV, IK) 
are quoted only in case if they are not given in the main text 
(Tabks l-3). The compounds produced by d&rent methods 
were identical. 

Solvents were puritkd and drkd by usual methods; pytidine by 
distillation over PxO1. Unkss otherwise stated, evaporation was 
carrkd out u&r reduced pressure. Products obtained from 
mixtures or by crystallization were, after tiltration and washing 
with cold solvent and ether, drkd in wcuo over KOH pellets or 
P& depending on the solvent used. 

M.ps were determined with a “Boetius” m.p. ppparatus. 
Microanalyses were carried out in the microanalytical laboratory 
of this Institute by Dr. II. Medzihndsxky-Schweiger and Mrs. S. 
Kutassy. UV and IR spectra were recorded by Mrs. 2s. Petres 
and Miss K. F&r with a Specord UV-VIS (Zeiss, Jena) and with a 
Specord IR75 or an UR lO(Zeiss, Jena) spectrometer,rWectively. 

PrepanUions for spbosmtfmt~s ffvm his (bcarboxyaryl) sd- 
fox&s) (see also Tables I and 2) 

The spirosUlfuranes were isolated from the mixtmes after they 
had been allowed to cool to room temp. 

M&od A. To the hot, nearly saturated solns of 2a-2j 
(IOmmol) in dry AcOH was added A@ (5 ml for IOOml of 
AcOH) and the mixtures were boiled. When 4 was dehydrated by 
this method, a mixture of AcOH (200 ml) and Acfi (5 ml) was 
used, and 3 was isolated from the beterogenous mixture. 

McllrodB.Tothesolnsof~2]~4(2mmd)indrypyridine 
(IO ml) was added Ac20 (1 ml) at tbe temp. given in Tabks I and 
” 

L. 

Method C. The mixture of 2a (0.72 g, 2.5 mm~l) and Ac20 
(2.5 ml) in dry dioxan (50 ml) was heated umkr telhrx. 

Method D. To the solo of 21 (1.45 g, 5 mmol) in dry pyridine 
(25 ml) was added AcCl (0.78 g, 10 mmol) and shaken at room 
temp. 

Me&f E. 0.72g (2.5 nunol) of 2a was dissolved in boiing 
dioxan (60 ml), and then AcCl(2.2 ml, 30 mmol) was added to the 
soln at W. After standing overnight at room temp., the crystals 
of la were isolated. 

M&od E To the soln of 2a (0.10 g. 0.34 mmol) in DMF (8 ml) 
in tbe presence of Et,N (0.11 g, 1.12mmol) AcCl (0.031 g, 
0.4 mmol) dissolved in CHxC12 (0.2 ml) at -s(p was added drop 
wise under stirring. The cooling both was removed, the mixture 
was allowed to stand at room temp. for 1Omin and then cookd 
again to -3fP. At this temp. 2ml of water was added to the 
mixture under stirring and tbe crystals of la were immediately 
t&red off. After washing with cold water (2 x I ml) they were 
dried in uacuo over p&r,: 

Method G. frl A solo of LXX 10.082 a. 0.4 mmoIl in drv dioxan 
(Zml), was a&d to t (0.1g,d.34&l) in boiling dry dioxan 
(20 ml) and the mixture was allowed to stand at room temp. for 
24 hr. The crystals of DCU were llhered off (O.O%g) and the 
tlltrate was evaporated. The crystaIline residue was shaken with 
abs. EtOH (28 ml), 8ltered off, wasbed with EtDH (2 x 4 ml) and 
dried. (b) To the soln of l.Og (3 mmol) of 2b in dry dioxan (50 ml) 
was added 1.03 g (5 mmol) of DCC dissolved in dry dioxan (5 ml). 
The crystals of UCU formed within I min were llltered off 
(0.62g). The lb was precipitated from the fdttate by addition of 
petroleum ether (0.8 g, 8496). 

Method H. Into 1oOml of “Diphyl” solvent (dried with P&) 
was added 2.Og (6.9 mmol) of 2a in a tksk fitted for distilIation, 
and then 8MI5 ml of the solvent was distilkd off at atmosttberic 
~~(cao.5hr).Aftacoolinptbc~~~~witb 
petrokum ether to precipitate the crystals of la 

k%vpmtiotu for lactoncr 9 and 11 fnnu svlfoxihs 5 and 6 by 

Pwnmerw reaction (see also Tabk 3) 
Method A. The procedure was similar to that described above 

for tlk preparation of spirosuIfuranes from bis(2csrboxyatyl) 
sulfoxides by AC& in AcOH solvent (see Method A there and 
Table 3). From 5 (3.Og. lOmmol), 3-(2-~a&oxyp~yMio~ 
phtihalidr (9) (2.5g. 8796) was obtairkd, m.p. up4(r (lit.” mp. 

237’); A, (dioxan) 220 sb (log l 4.49) 248 sh (3.%). 276 (3.48), 
283 (3.49). 305 MI (3.45): x&KBr) 3200-2400 be (OH), 1778 vs 
(lactone GO), 1684 vs (catboxyl C=D). and 1285 s, I045 s, %0 s 
(Iactone C-D-C) cm-‘. Using 6 (3.2g, 10 mmol) as starting 
mater& Y2-corfroxy~/rio)~r~ (11) (1.5 g, 55%) was 
obtab& m.p. 156-T. After recrystaBix&n from benzen& 
petroleum etbcr (5: I) m.p. 157.M’; A,(dioxan) 226 sh (log c 
429). 277 (3.47). 283 nm (3.48); V_ (KBr) 3200-2400 br (OH), 
1762~s &tone C=D). 1675~s (carboxvl C-0). and 1285s. 
1272s. 1659s. 949s (l&tone C-D&m=’ (Found: C, 64.1; H, 
4.1; S, 10.7. CJ&O. requires: C, 64.0; H, 4.0; S, 10.796). 

Method B. To tbe solns of 1OmmoI of 5 or 6 in dry pyridine _ __ 
(2Oml) was added AI@ (4ml) and the mixtures were relluxed, 
then evaporated. To isolate the lactose (9). the residue was 
tritwated with cold water (1OOml). acid&d to pH 3 with 28% 
HCI aq, and the crystals were llltered off, washed with cold water 
ad nxrystaUincd from EtOH. After evaporation, the lactonc 
(11) was obtain4 from the nsidue of the evaporation by crystal- 
Ii&ion from benzcabpetrokum ether (5: I). 

M&&t H. The procedure was similar to that described above 
for dehydration of h into la by heating in “Uipbyl” solvent (see 
Metbud H tbere and Tabk 3). 

Hyhlysis of spirosUlfmnu 

Gtneml omcedm 0.1 nunol of la-M and 3 in 2 ml of dioxan- 
water(9:l’v/v)~errheWdat~~rmtilthemixtunsbecPmc 
homogeneous (0.5-IOhr). Tbe products of the hydrolyses were 
checked by UC using Silka gel G (Type 60, Merck) and the 
folkwing solvent systems: benxene-dioxan+ce tic acid 
(9: 2.5 : 4 v/v); benxene-dio~cetic acid (9: 3 : 2 v/v); benxellb 
methandacctic acid (9 : 1.5 : 8 v/v); butanol-acemne-methanol 
(4:2: 1 v/v). Spots were located by exposing tlk drkd (at 120- 
30”) plates to iodine vapour or by spraying them with a 0.1% soln 
of methyl ted indkator (pH 7). The products formed from la-lj 
PlldJwYmidCntifkd~~2]~4bycomperisonwithautbcn- 
tic samples. From the hydrolysate of lk ooly 12 and 14 could be 
authentically identitkd in this way. 

Start@ from larger quantities of la-l] and 3. after removin8 
the solvent, 2a-21 and 4 can be obtained in quantitative yields, by 
this procedure. 

Hydmlysis of the spinwdfmme lk with the idtnti@ation of the 

pm&lcts 

The lk (3.64& 10 mmol)’ was heated in dioxan-water (1: 1 v/v; 
lWmI)P1lOOOfor3hr.Aftaev~woftbcsolventSOmlof 
water was added to tbe residue, heated at lo(p for an additional 
oshrtheacookd.Tbecrystallineproduct~~tmdoffaad 
drkd yklding 2,2’-dfth&d&x&c acid (14) (O.%g) identitled by 
tk, IR sod m.p. 29QY (lit.” m.p. m. KHCO, (2g) was added 
totbe8ItntteamItheyelIowpptformedwastUteredoffanddrkd 
(2.2Sg). The potassium 3,5-db&vsaiicykte (Ma) was identilkd 
by its IR spectrum (see lit.‘?. 3J-Dyllihasolicrlic add (12) was 
pqwcd f&m tbc potassium salt SOW-X2 nsia 

(Ii+ form). m.n. 170-p (lit.” mu. 173?. To isokte 2-srlfobaudc 

&d (18); lb;: 8ltrate ‘of the -Potassium salt 121 Was passed 
through a cohunn 8Ikd with Dowex SOW-X2 resin (H+ form) and 
the acidic fraction was evapom&d to 4ml of volume (some 
gummy was sepammd and discarded). From this soln b&(S- 

bmzykhiumti) 2-svlfobnuoor (Ma) was separated by the 
usual method” (0.7g; m.p. 17w; after several recrystaIIixa- 
tions from water, m.p. 205-6’, lit.” q .p. 205.5-2863 and found 
kknticaltothat~fmm2-suIfobenxoicacidoandS 
benxylthiuronium chloride. 

Repamtknr of svlfarMcs (see aho Tti 4) 
ammrl plvcedm for pmpamtionJ of the rvlfoxidu 2s21 and 

4. To a mixture of the corresponding suhlde’ (lOnut& MeOH 
(3Oml) and water (2 ml) were added chbmmine-T 
(TsNClNaZHsCl; 29g, 11 mmol; 5.8g. 22 mmol of it for 4) and 
AcDH (1 ml). After stirring at room temp. for 8hr, the solvent 
WPCnmOvedladtbenr~~sdvedinasotnofKHCO,(3g) 
inanter(%Oml)bybeatinltol~,tben~.Tbemajorplrt 
ofTsNHxsepam&dwas8Iteredoffandtbe8Itratewasextmcted 
with EtDAc (3 xn,ml). then acid&d with 1096 HCI aq to 
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Tabk 4. Prcpxratioas of the sulfoxides 2a-21 and c(; UV and IR data for sulfoxidcs 

Yield Mp. AnalYe uv spectra* Characteristic IR bands’ cm-’ 
SUlfOXidC’ ($1 03 FOrmIlk C(%) H(%) s(%) Am&m (lo8 0 v(OH) v(C-0) v(sIo) 

28 62 310-S 

2h 60 231-Y c,&N&S*c&oH 

k 66 251-6 C,JI&lO,S 

a 93’ >300 C,&NzWHzO 

21 57 244-l C,J&&S*fH20 

21 86 2M-I3 c,&Cl&s 

4 95’ 308-12’ t&H,&& 

5 95’ 240-2 C,,H&&Hfi 

6 7oc 202 CldIl4W 

225sh (4.27) 
281 (3.41) 

50.3 4.2 8.4 264 (4.01) 
50.4 4.0 8.4 333sh’ (3.22) 
51.9 3.0 9.7 231 (4.23) 
51.8 2.8 9.9 285 (3.43) 
53.5 4.5 8.8 j 
53.9 4.0 9.0 
56.0 4.2 10.0 Wkh (4.17) 
56.2 3.8 10.0 293 13.58) 
44.0 2.3 8.6 256 i4.2Oj 
44.2 2.1 8.4 333sh’ (3.13) 
46.6 2.6 9.2 235 (4.29) 
46.8 2.3 8.9 ah (4.19) 

294(3.54) 
51.0 4.5 7.9 228 (4.47) 
51.2 4.3 7.6 27i (4.25) 
53.4 4.5 8.9 237sh (4.16) 
53.5 4.2 8.9 253sh (4.10) 

297 (3.64) 
465 2.4 8.9 234sh (4.35) 
46.8 2.3 8.9 287sh (3.55) 
523 3.2 12.5 j 
526 2.8 128 
57.6 4.4 10.4 227 (4.15) 
57.5 4.2 10.2 287 (3.50) 
60.4 4.4 10.1 23lsh (4.il) 
60.3 4.4 10.1 285 (3.54) 

34ioo-220&r 1727s 
1703vs 

3500-n 1709ah 
1693s 

35aL22tXe 1697s 

3600-23OWr 1688s 

3500-n 1691s 

35~2200br 1695s 

3500-22Wbr 1707s 
1680s 

3600-m 1710s 

3550-2200br 1695s 

3&M-22aer 1728s 
1700s 

3600-215obr 1710s 
1670s 

3300-2loobr 169Osh 
1682vs 

3400-22Wbr 172&h 
17lOvs 

974s 

%2s 

1oooS 

988s 

952.9 

1061s 
10% 
983s 

9899 

940s 

990s 

lu2as 

999s 

988s 

‘See Scheme 1 and 2 *For the crude product suitabk for the preparation of spirosulfurane. ‘For the crude product suitabk for the 
preparation of la&one. dM.p.‘s arc not characteristic of the sulfoxidcs because under heating the formation of spirosulfuranes or 
l&ones was observed (cf m.p.‘s for the spiroaulfura~s and lactoaes’). ‘Lit?’ m.p. 31X. fCrystallizd from EtOH. ‘Upper row 
“Found”; lower row ‘Wqircd”. ?Wvent dioxan. Upper row “primary bxnd”, lower row “secondary band”. ‘II + u* baml of N& 
group. ‘The sulfoxidca 2d and 4 arc practically insoluble in dioxan and in common solvents. ?Jccondary band with vibrational 
structure. ‘In KBr pclkts. 

precipitxtc the sulfoxidc. Tbc crude product was flltcrcd off, 
waxhed with water, drkd and recrystalli& from EtOH diluted 
with an equal volume of hot water. The sulfoxides 2b and 2e 
were drkd over PBS at 78” in WCW. When prqmiqt the 
sulfoxides 2b and 4 by this procedun, the product wax isolated 
dkcctlyfromtbehetaofewus mixture by tlltr&on, the crystxis 
wercwashcdwithcoklMcOHandwater,tbcndricd. 

a-(2-Carboxyphaty~ul#nyl)+tolmic acid (5). To a soln of 
NaOEt (75 mmol; from 1.73 8 of Na and 25 ml of abs. Et(M) 
were added methyl thksalicykt@ (12.6 8. 75 mmol) and aub- 
sequcntly phthalidcp (10.0 R 75 mmol). After rclluxing the mix- 
ture under NI for 8 hr, KOH (IO& dissolved in water (3 ml) and 
inEH)H(40ml)wosaddsd,tben~forpndditional2hr 
Pndcoded.Tbe~fotmcdwasflltendoff,w~hedwithEtOH 
and disxolvcd in water (150 ml). On acidification with 20% HCl aq 
a solid product formed which wax filtered off. waxbed with water 
and dried yielding crude a42-c&~ha~~btddc acid 
(22) (20 8). -After -&rystaU&tion from A&H (h&e, the pure 
sultldc 22 wax obtained (7.8g, 36%), m.p. 262” (Fwad: C. 613; 
H. 4.3: S, 10.6. C,JH,~~,S.MCH,COZH rqdrcs: C. 61.4; H, 
4.3; S, 10.6%). lbplyins a plDWdurC I’CpOltCd in lit.” 2.98 
(lOmmonof22~oxidizedwithHPItogivercrudeproduct 
(298,95%).Foranalyaiaaxampk(lg)waarecr~staBixedfrom 
EtoH(20mI)dilutedarithbotwater(lJml)toobtPintbepmeS 
(0.7 8). 

a,a’-Sdjinyl&o-tddc acid (6). This compound wa8 prepfmd 
from a.~‘-thiodi-o-toluic ac@ (3.0 g, 10 mmol) by the method 
given&lit.‘withthemoditk&ntLtthcmixtmcdilutedwith 
water was cvaporaM to half of its volume and cookd. The 
crudeproductwaatUtcredoff,washedwithwater,andctried 

(2.28.7046). m.p. 194-60, then rcCryS_ ff0m EtOH (30 ml) 
diluted with hot water (45 ml) to give the pure product (1.68. 
50%). 

S@inyl “O-labdkd 2.2‘~suffiyMibenwic acid (2p’~). A 
mixture of la (0.418. 1.5 mmol). “O-enriched water (829 atom 
96; 0.3 ml, 15 mmol), and dry dioxan (27 ml) wax heated at loo” in 
asealedtubewithoccesk~ashplrine(3hr)anditwrrallowcdto 
stand at room temp. (12 hr). The crystalx of the resulting sul6nyl 
“0-labclkd sulfoxid; were 6ltercdi, waxbed with et&r, d&d 
(0.43x_ 98.7%) and uxcd without further nmitlcatiun. Tbc ‘Q- 
&&t of & product wax dctermiaed in&eetly by calcukting 
the ‘tintent from the intensity of the u(WO) bxnd at 
1028cm-’ in the IR spectra (dimcthylformamI ‘de soln, c= 
50 &ml, cell kngth: 0.04 mm, accuracy: G%). 

Experiments with svlpllrr ‘W&bdkd svlfoxide ZL In ‘Q- 
tracer experiments fur the dehydration of the “O-cmicbcd 21 
(0.2mmol of it wax used for each experiment), the procedmcs 
were similar to those outlined above for the preparation of la 
CrablelandM~A,B,F,OMdHintbeExpaimntal). 
The’W-dixtriinintbcC=OandO-S-Ogruupaofthc 
product8 were cakulatcd from tbc intensities of the v(C=O): 
1719, v(C=‘w): 1680, u@-S-O): 819 md #O-S-O): 812cm-’ 
bands in CHBr, sola (c = 14 n@/ml. cell kngth: 1 mm), with the 
aasumotion that the absorptivity for both the ‘Wxbclkd and tbc 
unkbeikd groups is cquai. _ 

akhd&emcats-The authon are indcbtui to Ik. J. Tam6a 
andIk.M.BihpriforthedrtPof~ssptctnlPnaly~.Sopport 
bythcChinoinPhumDceuticaandChemicalFactoryixgrPte_ 
fully acknowk&ed. 
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