
DIARYLDIACYLOXYSPIROSULFURANES-I 

In a previous commwdcation’ we demonstrated the syn- 
theses and the possible rtruture of bis-@carboxy- 
phenylWfur dihydroxide dhctone, (l,l’spirob@H-2,1- 
benxoxathioll-3$dione) (la) which can be reguded 88 a 
lqfeaentative of the diaryldiacyloxy8piro8llhulea of 
S(W) [CC,O,O] type (Scheme 1). At about the Sara 
time Martin et d’ reported on the syntbesia of an acyclic 
diaryldhlkoxyImhaW and later, among otlters, it8 
spirocyclic amdogoe.‘c spirocyclic ralfuraW and 
saknium-‘l aa well aa plmpborlls” aldogw of the 
spiro8ulfumae la show a relatively high &ability toward 
lluItin# and hydrolysis. 

X-ray &ucture analyses for spirocyclic’” and acy- 
6.W” sulfma~ as well aa for 8&nurane6 and phoa- 
pbora# analognes have also been carried out. Tile 
spatinlurangementinthesemokculesexhiiat+nal 
bipyramhlgeometrylhltSllIfWIUld!3h&lm.Tbe 
lo~pairandthetwophylgronpsareequatorialwhile 

la-lk == 

a b c d a 

I?’ H rso,cl NHkoMn 

R’HHH HH 

dH H H H H 

the 0 atoms of high electronegativity occupy apical 
pOSitiOll8. 

Ourprewntshldyiacentercdontbe8cupeflndlimita- 
tions of methods applicable to the preparation of spiro- 
cyclic sulfura~ derived from the compound la and to 
that of the bia-spirosulfulane 3. u!ling the sultides 2&k 
and 4, a series of diaryldiacyloxyspirosulturaws (la-n, 
3) was prepued end inventi@d for spectroscopic pro- 
perties (Scheme 1). 

Sdfwunes from b&(2-carhoxyargl) sul@es. The first 
synthc8u of sulfuraM of so [c,c,o,ol type were 
carried out in inert solvents starting from sulfides and 
either chloramineT’ or chlorine2 or bromine.’ The 
spirosulfuane la can also be -rated by anodic oxida- 
tion from the sulfide 2a.l’ 

TheapphbiIityofotberllalogena~agentsaod 

2a-2k 
==5 
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d&rcnt solvents were studied using 2JwDd.iinxoic 
acid(2a)asamodelcompoundTheresultaarcdemon- 
stratalinTablc 1. 

DatainTablelJhowthatMetbodsB,CandDanthe 
most suitable for the prcpwation of the compound la 
from the sulfIdc 2r (ExperimcntaI). An advantage of 
us~pyridincisthatinthissolventthesohlb9ityoftbe 
suulde 2x is excellent while that of the spiro8ulfuralE la 
ia poor. 

The formation of the sp&&rane la from V- 
thiodii acid (2x) and haloeenatipe agents QX can 
bciull&atalasshowninscheme2 

By investigat& the kinetics of the reaction between 
0rganic suHWs and N-chloro-arcnesulfonamides we 
foundevidcmzecarlicrsb0wingthatac~f~~ 
oftypeSisf0rmedasarcactiveintermal& 
the reaction of sullldcs having otih0 carboxyl or orth0 
carboxylatc group is an&&&any assisted owing to the 
ek&ostatic -on of the positive sulfonium ccn- 
trc by the negatively chaqai or polarized carbonyl 0 
atom.” Due to the intranwlecular nuclcophilic attack of 
the otib carb0xyl group, a cyclic acyloxysulfonium ion 
(7) may be formed from the halosulfordum ion 5, presum- 
ably through a monocyclic chlorosuMuranc h&m&ate 
(L)(sccRcf. 14).Thcin-?isstabilizedbythc 
nucleophilic add&m of the sezond o&0 carboxyl group 
kadingtoaspir0cyclicsuMwanestrudurc(la).Asimilar 
nn&minmmaybepo8tulatcdforthcreWionofthc 
sullldc 2a with pbcnyl iodowacctate (!Schemc 2; X= 
I(OAc)Ph, Q = AcO). 

Inordertoobtninsomeundcratandinga8toh0Wthe 
ekctron--wing or doMtil@ substitucnts of the 
su&dcs2&~i&encetbeformationandthestabiMyof 
the sp&u&anes lb&, we mulied their synthcacs by 
mth0d.8 &able for the conversion of the compound 2m 
intotbespirosalfmanela.Bccauscofourin~illtbe 
wreoc~ of d&wcyloxysulfuraaes, the bii 
spiros~3preMlmaMyexistingbothinrocemicand 
mew forms, was also prepwl. This compound is 
related to polymers with sulfwmc stTuctmal units (Ref. 
15).ThcrcsultsarcshowninTable2 

RegaKUcss of the substituents of the aromatic rings, au 

Ractiml 
Tmp Tii Yield 

Mt&od Rmctant/solvellt co (min) m 

A TsNClNa/dioxar~ 20 3 days 4s 

CB 
TsNCl#cOIf 10 
T~NClJpyridh ii 10 E 

D t-BUDClVpyridine xl 5 
; cup* 10 F 

ii 10 74 
G 

c&cohNBr/Pyridine 8. 
cJi~(0AcMAcoH 10 66 

lmlqcm&~twaainMbyWandM- 
t2sf~prqmmthOf~. 

spirosulfuraw1b-lkand3canbcprcpar&fromthe 
sul&s~~and4by~dkhloramineT,ahighly 
&c&t chloriW& agent,“’ in acetic ackl (hWwd B). 
Onthcothnha&thcsuUMes21and111withtwo 
electron-withdrawing nitro groups cannot be c4ulvatal 
in pyridhe by dichbramiwT or r-butyl hypochlorite 
(hfc&uda C and D) even at a higher rcac&n tem- 
pwaturc. T%eae facts suggest the formation of N-chloro 
pyridinium ion havipe~prcsunmbly a lower chbri&ng 
ability than dichbrammeT (see Ref. 16). This species 
maynotbcreactiveenoughtoattackdinitros~of 
extrcmelypoornuclcophitici@,altlmu&thesesubatratca 
hllvem0rc&cicnt~proppsinpyridine 
8olvcnt (ca&xylatc) then in acetic acid (carboxyl) (Ref. 
13). 

wand LR SpMo of spi?vsdfmne.% hta of the w 
spcctraofthespiros~1*lkarccolkctcdin 
Table2.Thehandsarctcntativelyaasignedtothcpri- 
mary (‘L) and wwndaly (‘b) band8 of the aromatic 
rings.Theab8orptionduetothen+w*transitionofthc 
lonepairofthesatoalcolddnotbcdctectal. 

In the sequence suifoxide-sulforane-sulfone, bathoch 
lumic shift!3 for the primary bands [A&ml (loge): 
22Ssh (4.30). 232sh (4.26) and 236 (4.1211 and hypsoch- 
romic shifts for the secondary bands [L.&m (loge): 

scbsmc 2 (Q=TsNH. TaNCl, t-Boo, Cl, (CH$OhN; X-Cl, Br) 
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281 (3.48), 276 (3.49) and 273 (3.52)] can be observed in 
dioxan for 2.2’~sulllnyldibenzoic acid (S), spirosulfurane 
la and 2.2’~sulfonyklibenzoic acid (9). respectively. 

Since the UV absorption is influenced by the elec- 
tronic interaction of the aromatic ring and of the S 
atom,” it may be assumed that the sulfuranyl substituent 
is a stronger electron-acceptor than the sullinyl group in 
sulfoxidcs, but a weaker one than the sulfonyl group in 
sulfones. The same was concluded earlier from the in- 
terpretation of oR data” 

In the IR spectra of the spirosulfurane la the v(C=O) 
bandisfoundatl73lscm-‘inRRrpelletandatl724scm-’ 
in CHCb.” The bands at 1111 s, 81%, 708m and 572m cm-’ 
show marked isotopic shifts (Av = 11, 10,6 and 13 cm-‘, 
respectively) in the spectra of the spirosulfurane la 
containing one ‘0 isotope in the C-O-MLC moiety (for 
the preparation see Ref. 20). The highest frequency band is 
assigned to the StretchiruI viition of the C-O bond. The 
absorption about 800 and 7OOcm-’ may be due to the 
asymmetric and symmetric stretching vibrations of the 
almost linear O-!%O moiety (data for S-O single bonds in 
lit.““). The lowest frequency band may or&ate from a 
bending vibration of the Cm bonds. The IR bands 
characteristic of the spirosulfuranes lblk and 3 arc 
summarized in Table 2. 

-AL. 
Experimental conditions for the prepamtionc of spirosul- 

furanes (solvent, reaction temp., reaction time, yield) as welI as 
their characteristic data (m.p., arudysea, UV, IR) are quoted only 
in case if they are not given in the main text (Tabks I and 2). The 
compounds produced by different methods were identical. 

Solvents were purilkd sod d&d by usual methods; pyridine 
and acetone by distiiIation over P& Unkss otherwke stated, 
evaporation was carried out under reduced pressure. Products 
obtained from mixtures or by cryataUixation were, after filtmtion 
and washing with cold solvent and ether, drkd in wcao over 
KOH pellets or Pa, depending on the solvent used. 

M.ps were determined with a “80e.W m.p. apparatus. 
MicroanaIyses were carried out in the micmanalyticaI kboratory 
of this Institute by Dr. II. Medsihradszhy-Schweiger and Mrs. S. 
Kutassy. UV and IR spectra were recorded by Mrs. 2s. Petres 
and Miss K. Fe& with a Specord UV-VIS (Z&s, Jena) and 
with a Specord IR 75 or an UR 10 (Zeiss, Jena) spectrometer, 
respectively. 

Pmporotims for spimsrdfvronu from bis-(2arboxyaryl) 
su&des (see also Tables 1 and 2) 

Mahod A. To a sok of ti (4.1 g, 15 mmol) in dry dio~na 
(1SOml) was added finely powdered, anhydrous chloraminoT~ 
(98% of purity, 3.7g. 16mmoI). and the mixture was allowed to 
stand at room temp. After evaporation of the solvent, la Was 
extracted from the solid residue with boil& dry acetone 
(12OOml). on cooling la separated in ion& white, thin necdks. 
m.u. 3O11-307” (Found: C. 61.8: II, 3.1; S, 12.0. &H&S 
requires: c. 61.8; H. 3.0; s; 11.6%). 

M&o& B. C. D. F and G. To saturated solns of 10 mm01 of 
2&h and 4.were added halogena@ attents (5.5 mm01 of di- 
chloramine-T for 2&e, +U, 11 mmol of it for 2b. 2f,21 ami a, 
22 mm01 of it for I; 11 mm01 of t-butyI hypochkrite, 22 mm01 of 
it for I; 2Ommol of N-bromosucchdmide dissolved in 3Oml of 
dry pyridine; 1Ommol of phenyl kdowacetate, respectively). 
After the time given in Tables, the mixtures were allowed to cool 

to room temp, and the crystals formed were isokted. Compound 
lb did not crystallize from the mixture (Method R), therefore, 
after evaporation of the solvent, the residue was Murated with 
fXimi of EtOAc, and the crysudline product lb was isokted. A 
heterogeaous reaction took pkce between 1 and dichloramioe-T 
(Method It) even in 400 ml of dry AcOH solvent. 

Met/iod E. Into the cooled solo of k (2.74 g, 10 mm~l) in dry 
pyridii (5Oml). dry Cl2 was bubbkd until the cokur of the 

mixture turned red (cc. IOmin) and then crystalline la was 
isolated. 

PlupamHons of SaljIdeS. 
2,2’-7XWbcawic acid @a). This compound was prepared by a 

modification of a procedure reportcd in Ref. 23, in the folioe 
way. The mixture of 2-iodobenzoic acid (24.8 g, 0.1 md). thiosal- 
icylic acid (15.4g. 0.1 mol). Cu(9 oxide (7.2s. 0.05 mo9 and 
pyridine (15Oml) was reSuxed under NI until it became homo- 
genous (co. 2 hr). After cooling to room temp., ice (300 g) and 
cont. HCI aq (3OOmI) were added to the mixture, then, over a 
period (l-2 hr). the crystals were &red off, washed with water 
and redissolved in 5% NaOH aq (2OOml). After &titu~ with 
charMal(co.ls)atlo(pforIOmin,tbesolnwasltaedllnd 
acidi&dwitb~HCIaqat09Tbesolidproduct~Blteredoff 
and recrystahixed from AcOH to give t (19.201 7096). m-p. 
23O-320, tit.” m-p. 23O-329. When employiqt 2chlombenz.oic 
acid and the solvent system as given in Ref. 23, the yield was 
5O% (reaction time 10 hr). 

5-Nitro-2.2’~thiodibcntdc acid (S). To a soln of NaOEt 
(0.5mol;fmm11.5gofNaand25OmlofabsEtOH)wereadded 
methyl thiosahcykter-’ (84.1 g, 0.5 mol) and subsequently methyl 
2-cMoro-J-nitrobet~z.oa@ (lO8g, 0.5 mol) at W. After the exe- 
thermic reaction had subsided, the mixture was retWed for 5 hr 
under Nr then KOH (56 0, I mol) dissolved in water (20 mI) and 
in EtOH (25Oml) was added with extemaI coolias. and retluxed 
formodditio~OJhr.Tbeformed~warBltndoff,~hcd 
with EtOH. dissolved in water (35Oml) and acid&d with 2O% 
HCI aq at (P. The crude 2h was &red d, washed with water, 
dried at IO00 (ME, 94%), m.p. 25tW, and recrystalhsed from 
the mixture of AcOH (15&l ml) and water (9O ml) to give a pure 
product (13Og, S!%), m.p. 257-Ip (Pottad: C. 52.7; H, 3.2; S, 10.5. 
C,&NO&?i reqmres: C, 52.7; H, 2.8; S, 10.096). 

5-Chforo-u-thiodibauoic acid (2c). The mixture of finely 
powdered 2h (25.6 g, SO mmol), Fe dust (35 g), FeCI, (2 0) and 
water (300 ml) was heated and sbahen freqoently at 1W for 2 hr. 
Then EtOH (100 ml) was given to the t&h, mud&e mixture 
and. after heatine at loo” for 1 hr. cont. NH&H aa (80 ml) and 
chf&mi (cd. 3 9, were added and heated for an additi0nal~ 1 hr. 
The mixture was cooled to (P, then tihered, aod the ppt washed 
with cont. NH&H aq. The &rate was evaporated and the 
residue was dissolved in water (100 ml) then acid&d to ca pH 3 
with 2096 HCl aq to give crude S-amino-2.2’~thiodibauok ucid 
(10) which was filtered off, wasbed with water, aod the pale 
yellow powder dried (16.7 g, 72%). q .p. 2@3-r. This crude amino 
sultide 10 is suitable for the preparation of 2c or 2d and can be 
converted by cont. HCI aq into its /tydmcMori& (lOa) q .p. 
245-W (dec). (Found: C. 51.5; H, 3.6: Cl, 10.8; S, 10.0. 
C,&ClNO,!I reqti C. 51.6; H. 3.7; Cl, 10.9; S, 9.8%). Into a 
soln of the lh(3.3 & 10 mmol) and Cu(I) oxide (15 g, 10s mmol) 
in 150 ml of 15% HCI aq was dropped NaNOz (log, 145 mmol) 
dissolved in 40 ml of water, at @J-lo(p. After coolii tlk crystals 
of 2c were filtered off, washed with water, drkd at 1W (2.1 g, 
69%). q .p. 24O-5’, and recrystaIlized (twice) from AcOH-Hz0 
(7:l), m.p. 246X (Found: C, 54.0; H. 2.8; Cl, 11.6; S, 10.1. 
C&ClO,S requires: C, 54.5; H, 2.9; Cl, 11.5; S, 10.4%). 

5-Acdykrniao-2.2’~thiodibcnIoic acid (2d). The mixture of the 
crude 10 (2.90, 1Ommol), AczO (2 mi, 21 mmol), and AcOH 
(2OmI) was retied for 2hr. After cooiing the crystals of 2d 
were t&red off, washed with AcOH. and dried (3.18,93%), q .p. 
234” (Found: C, 57.8; H, 4.2; S, 9.5. C,&NO,S mquires: C, 
58.0; H, 4.0; S, 9.7%). 

J-Methoxy-~-thiodibcnzoic octd (2e). This compound was 
prepared from 2-bmmo-5-methoxybenic achIn (23.1& 0.1 mol) 
and thiosalicylic acid (15.4 g, 0.1 mol) by the method given above 
for?I,usiapthe~tunofquino~(9oml)aadpyridine(1O~ 
as solvent instead of pyridine. The crude 2e was recrystGzed 
from AcOH (17.7 B, 58%) m.p. 225-T (Found: C, 59.4; H. 4.1; S, 
10.7. C,,H&,S requires: C. S9.2; H, 4.0; S. 10.5%). 

5J’-IXnitm-2~-thic acid (a. The mixture of methyl 
2-chkro-5-nie (13Og, 0.6mol), potassium ethyl xan- 
thate W.7n. 0.6mol) and EtOH (27Oml) was retluxed for 8hr. 
After Cool& the c&Is were i&red. off, washed with cold 
EtOH (3xsOmi) and hot water (4xl5Oml) then recrystnllized 
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born AcOH. A mixture of methyl and ethyl estera Of z1 was 
obtained (1040). This product (log), mixed with a xoln of ICOH 
[4JO)inwPter(90ml)andwithpyridine(lOml),wpsheatedlad 
dmken frequently at loo” for 4 hr. To the homogenoua soln cont. 
HCI aq (15 ml) was added and allowed to cool to room temp. The 
~e~ow&h red crystalc of II ubtaillcd were 5ltered off and drkd 
[7.7n. 85%). m.o. w. For ana&xis a sample of thk product 
&-&&l&d from I-peotanol; m.p. 3032 (pouad: C, 40.1; 
II, 2.5; s. 8.6. C,,H,N~O,~ muircx: C. 46.2; II, 2.2; S, 8.8%). 

5,5’-JXcMoro-2.2’~-rhbdibcnzoic crcid (M. 14.6e (4Ommol) of 
21 was reduced to 5,5’-d&mino-2.2’~thio&nw& &&i (11) by the 
method given above for the preparation of 10, u&g tbe same 
quantities of reactanta and solventa. The crude 11 (9.40, 77%), 
1110. 24O-w, cnn be converted by cont. HCI aq into ib dihy- 
d&or& (lla), q .p. US-5r (dec). (Founds C, 42.3; H, 4.2; dl, 
17.9: S. 8.2 CMHMCIYN~ASHZO repuires: C. 425: H, 4.1; Cl, 
18.0; S, 8.1%). 2g WBS prepa&-from ih (3.8 e. 10&l, by the 
procedure given above for 2~. The crude 2g (3.0~ 87%) m.p. 
26O-5’, was ncryrtallked from &OH-HP (7:1), m-p. 268-l@ 
(Foundz C, 49.0; H, 2.6; Cl, 20.7; S, 9.1. C,,H&O,S requi~: C, 
49.0; H, 2.4; Cl, 20.7; S, 9.3%). 

5J’-JX4lcetyf4&w-52’-rhlodibmroic acid (P). Tbc mixture of 
the crude ll(3.2 g, 10 mmol), A@ (8 ml, 85 mmol) and AcOH 
(2O ml) wax relIuxed for 4hr. After coolin the hetucgenous 
~to#r.thecrystrlsof2bwereflltendoff,wMhedwith 
AcOH and drkd (3.88, 9896). m.p. >m. (Found: C, 55.6; H, 
4.3; N. 7.1; S, 8.2. C,&N&S requirea: C, 55.7; H, 4.2; N, 7.2; 
S, 8.3%). 

5,5’-&&~y-2,2’-1ic odd (Ir). To a soln of NaOH 
(9.6 g, 0.24 mol in 15O ml of water) were added 5-methoxyanth- 
raniiic acid hydrochloti (24.4 g, 0.12 mol), and subsequently 
NaN& (8.3 g, 0.12 mo9, then it wan added dropwke to the mix- 
~ofwnc.HCIu1(34mI)Pndice(443at~59Thecokl~ln 
of tbc diinium salt obtained m nentralked with NaOAc and 
added dropwise to the soln of potassium ethyl xantbate (55.4g, 
0.35 mol) in 15O ml of water at 7w. After the evolution of N2 
hadsubsided,themixturewascookdtooo,andacidi8l?dwith 
cont. HCI aq. The mud-like mataial colkcted by decantation 
wax heated with a soln of NaOH (10n in loOmI of water) at lo(p 
(2hr), then the homogenoua aoln‘wu cooled to 0” and &ditkd 
with 2O96 HCI aq to give 5.5’~dimdhoxy-2.2’~dithiodibauoic acid 
(12). a yellow ppt which WBS &red off ami dried (19.6g, 83%), 
m.p. 258-6T. The soln of tbc crude l2 in AcOH (200 ml) together 
with 20 dust (2Og) was nlhued for 4.hr. After coot& the ppt 
was c&&d by ce&fugatbn and added to IO% NaOH aq 
(1#)ml)tbenboikdundaN2for#)min,codedPndBHued.The 
ckar &ate was acid&d with cont. HCI aq to give the crystals 
of 5-muhoxythio&&y/ic acid (13) which were-tIRered oti and 
d&d (14.4~. 78%). m.0. 1668”. For an&k a samole of the 
crude i3 w& r&&l&d from EtOH-Ha, q .p. l&71’ (lit.” 
m.p. 300-13 170-r). (I’oundz C. 51.9; H. r.5; S;17.1; SH, 17.6. 
C&O&3 nauires: C. 52.2: H. 4.1: S. 17.4: SH. 18.096). To 
p&pate II, tdc method give; ab&e f&r &e pr&&on of 2; was 
applkd starting from 2-brom&-wthoxybenxoic a&’ (Ug, 
10 mmol) and from 13 (l.&(g, 1Ommol). The 2i, &ained aa a 
crude product (2.32 g, 69%). wan recryt&UixaI from AcOH, mp. 
210-p. (Found: C, 57.8; H, 4.1; S, 9.6. C&,O~ requires: C. 
57.5; H, 4.2; S. 9.6%). 

3,5-JXch/oro-2,2’-thiod&nwic u&i (21). In a soln of NaOH 
(6.0 g, 0.15 mol in 3M ml of water) were &solved 3.5dicb2. 
aminobenzoic acid= (25x. 0.15 mall and rubsmuentlv NaNCb 
(lo& 0.15 mol). After‘uzing to 109 this sobl wrs ad&d dro& 
~intostimd15%HCI~q(lU)ml)atlQ.Totbecoldsolnof 
tbeObt&Xldiax0llillmSaItdecdorizingcarboO~ddedtIK?llit 
was tIRered and dropped into a 8ob1 of KI (5Og in 1Wmi of 
wnter) at 6MV. After cooling&e white cry8tals of 3$dkhbr+ 
2-iodo&n& acid (14) were t&red 0% (25 g, 66%. m.p. 165-m 
and mcrysMixcd tram AcOHN@ (2: I), m.p. 17O-1’ (lit.” m.p. 
171-29. To prepare Zj, tbc me&d given above for the pre- 
pamtion of h was applied, starting from 14 (15.8 g, O.O5 mo9 aad 
from thbaalkylic acid (7.7~ O.O5 m9. lk. ZJ obtahed a8 a 
crude product (13.5 g, 79%) wan recrysM.ixed from AcOH-H& 
@I). m.p. 278-&P (Foundz C. 48.8; H. 2.5; Cl, 2O.4; S, 9.3. 
C&C&&S requires: C. 49.0; H, 2.4; Cl, 20.7; S. 9.3%). 

TFT Vd. 35. NC. 15-F 

3J-lXnitrv-~-thiod&nwic acid (a). The mixture*of~ 
salicvlic acid (30.8~. 0.2md) 3Minhro-2&br&nx~ * 
(49.~& 0.2 InoI) anz r&C@ (35 0. 0.33 mo9 in wntcr (650 m9 
waaheataiu&rN2at10tPfor2hr,thencookd~acidiM 
with 2O% HCI aq. The yeBow cry&lx formed wem flltersd off, 
washedwithwaterandd&.lat1W.Tbecrudet(7.2~99%). 
q .p.~~,wuobtriDed~forthepnprntionof1lby 
halogenating agents. For analyl a aampk was recrystallked 
from EtOH rveral times, m.p. 243-y (Found: C, 46.0; H, 2.5; S, 
9.0. C&N&& requires: C, 46.2: H. 2.2; S. 8.8%). 

2J - B&(2 - caftvxyph&Mo) - 1,4 - baz#n&&oxy~ 
acid (4). To the mixture of KMnO, (265 g, 1.68 mo9 and K&O, 
(250) in writer (3OWml) wax added 2,5d&fomo+xylen1?‘(76g, 
0.29mol) tbell it was stirred and reeuxed until the colour of 
KMnOIdhapmd(ca 2Ohr).Tbc ppt(Mn~wasfflteredoff 
and washed with hot water. The cold ffltratea wsn combined and 
aciditkd with cont. HCI aq to get 2,5-dib~e@thaIk acid 
(15) which was lUtered off and drkd (250, 27%) m.p. 318-w 
(lit.” m.p. 31&m. To pmpue 4, the method given above for the 
pmparatbn of 21 wan apptkd using 15 (6.30, 20 mmol) mnl 
thioxalicylic acid (6.2~ 40 ma109 a~ H&Q mtciah, amI a 
mixture of quinoliw (3O ml) and pyridine (3 ml) aa solvent. Work 
up gave 7.61(81%) of 4, m.p. 315-25’ (dec) (Found: C, 56.&4; H, 
3.2; S, 13.3. CnH,,O,& requires: C, 56.2: H, 3.0; S, 13.6%). 
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