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Skatole (I) on treatment with sulphuryl chloride in presence of acetic acld 
underwent interesting substitution and rearrangement reactions to afford four new 
oxindole compounds 3,5,7-trlchloro-3-methyl oxindole (II), 3,5-dlchloro-3-methyl 
oxindole (III), 3-hydr~xy-5,7-diehloro-3-metbyl oxindo1e tiV) and 3-hydroxy-5-cbloro-
3-metbyl oxfndole (V). 

IN contin ti' 
Phil' ua ~n ~ our work1- 8 on the electro· structure of this compound (III) as 3,5-dichloro-3-
rea 1~ substitutiOn of indoles we studied the methyl oxindole. While aromatic C,.-H proton 

chtor~j10"!1 of 3-~etbyl indole (skatole) with sulphuryl resonated at d7.54 (d, lH, Jm=2.12 Hz), the other 
inter~ t~ tn acetic acid. Substitution reactions and two aromatic protons at C6 and C7 were discernible 

8 Ing rearrangements were observed. at 157.28 (dd, IH. Jo=8.29, Jm=2.12 Hz) and 66.87 
ot e~bcyh1e3son eta/" had earlier reported the formation (d, lH, Jo-8.29 Hz) respectively. The Ca-methyl 
3 - ·methyl oxindol 3 b 1 t ti m ethyl protons were observed at 151.79 (s, 3H) and 
·methyl ind I 2 e- ·car oxy a e ro - the >NH proton appeared at ~10.88 as a st'nglet sut h • 0 c:- -carboxylate by the action of u 
wa~ i uryt cblortde. in acetic acid. No chlorine. atom which disappeared on deuteration. · 
PYtroicoryorated tn the aromatic nucleus or m the Compound (IV), C11 H8 N0 8 Cl (M+ 197 and 199}, 
under e.ru?-g. However, we found that skatole (1) m.p. 240• (ethylacetate: benzene=3 : l) was chara­
chtor· Stmgar conditions underwent substitution with cterised as 3-hydroxy-5-chloro-3-methyl oxindole 
PYrro;ne . ot~ 0~ the aromatic nucleus and the from its spectral data. The electronic spectrum 
could b:mg Yteldmg products (ll-V). The products showed absorption maxima at 313 (log E=4.IS}, 
on T successfully resolved into pure components 298 (3.09) and 258 nm (3.93) characteristic of a 

swett column (over silica gel). chlorinated oxindole compound: The 1H nmr 
he Compound (U) c H NOCI 160° ( t ot• spectrum, when recorded in d11 -DMSO, also nzen _ . • 11 11 s• m.p. . per . 
at M+ e-2513 • 1), showed three molecular ton peaks substantiated this observation. Characteristic peaks 
isoto . • ~51 and 249 corresponding to the were discernible in the 1 H nmr spectrum at 157.28 
(d. Ptc chlorme atoms. The 1H nmr spectrum (dd, lH, Jm=2.2, Jp=0.4 Hz; C 4 -H), 61.21 (dd, 
67~4~c(e~one1 ) of II exhibited chemical shifts at lH, Jo=9.0, Jm=2.2 Hz, Ce·H). ~6.78 (dd, 1H, Jo= 
(d lH: 1• H, Jm=t.9 Hz) for the C4 -H, 67.37 9.0, Jp=0.4 Hz, C7-H),t51.33(s,3H,C8 -CH) 
th~ ' m=J.9 Hz) for C6 -H, t51.85 (s, 3H) for 610.29 (s, lH, '>NH, disappearing on deuteratio~) 
ring methyl protons at C 8 and M0.06 (1 H, disappea- and 65.95 (s, 1 H. Cs·OH. exchangeable with D 110). 
electro o!l deuteration) for indole >NH. The The compound (V), CoHvNOuCis(M+ 231 and 
absorp~IC spectra displayed significant light 2. 33), m.p. 225° (benzene : ethyl acetate=4 : 1}, .\,

4
_ 

the Ia ton at ~64 (log E=3.88) and 315 nm (3.24), 304 (I 3 17) 259 (3 94) d • 
substt'tuttterd bemg . characteristic of a chlorine tn nm: 0~ ~<= · ' · an 216 (4.31), 

e was ch~actertsed as 3-hydroxy-5,7-dichloro-3-there~ b aromattc nucleus. The structure could methyl oxmdole. The lH nmr {ds-DMSO) showed 
oxind~f: aij, established as 3,5,7-trichloro-3~methyl characteristic signals for the C6 -Hat t5 7.38 (d, IH, 

Jm=l.75 Hz), C4 -H at 67.30 (d, 1H, Jm=I.75 
(Pet;~e. hecompound (m), C11 H 7 NOCI 9 , m.p. 1?0° Hz), Ca-CHs at 61.36 (s, 3H) and an exchangeable 
Peak~ · Mnzene=J : 2) showed two molecular ton proton at 610.78 for >NH(s, I H). Unfortunately 
chlor· at + 215 and 217 due to the presence of the Cs·hydroxyl proton could not be detected 
Peak~ne atom in the molecule. Strong absorption possibly it underwent deuteration in d 0 -DMSO. Th~ 
Oog W3ere observed in the electronic spectra at 311 presence of Cs -OH in the compound (V) could be 
:a.a E= .07), 260 (3.87) and 218 nm (4.92). The confirmed froi_ll mass spectrum and111 C nmr 
~mr spectrum (d8 -DMSO) confirmed the spectrum analysts. 

§Dedicated to Professor N. R. Dhar on the occasion of his 90th birthday. 
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Scheme 1 

TABLE l-13C nmr SPECTRA OF THE COMPOUND 11-V 

Carbon Compound Numbers [Chemical Shifts in ppm (6)] 
Numbers (fl)b (lll)c (IV)~ (V)o 

C-2 175.23 (s) 174.48 (s) 180.59 (s) 
C-3 61.94 (s) 62.49 (s) 74.06 (s) 
C-4 122.91 (d) 124.31 (d) 124.94 (d) 
C-5 133.60 (s) 132.74 (s) 136.92 (s) 
C-6 129.69<l(d) 130.02•(d) 129.94(d) 
C-7 116.12 (s) 111.80 (d) 112.32 (d) 
C-4a J29.04cl(s) 126.49e(s) 127.03 (s) 
C-7a 135.90 (s) 139.44 (s) 141.29 {s) 
c.-en. 25.56 (q) 24.65 <q) 25.47 (q) 
b: CDCI 1 ; tl(CDCI 1)-6(TMS)+76.9 
c : d 8 -DMSO ; ol(de·DMSO) - ii(TMS) + 39.5 
d, e : values are interchangeable. 

524 

179.51 (s) 
73.52 (s) 

122.50 (d) 
138.02 (s) 
128.00 (d) 
114.92 (s) 
126.51 (s) 
t 36.93 (s) 
26.05 (q) 

aV"e been 
The structures of all these products ~ra (botll 

confirmed from their 18C nmr spec Jausible 
SFORD and noise decoupled) and tbeationalised 
mechanism of their formation has been r 
in Scheme I. 
Experimental .. 6 BloC~ 

Melting points were recorded in a 1{~1 ~debyde 
and are uncorrected. The uv spectra (~5 ;o reehtroll 
free ethanol) were recorded on a Vanan Bec:kJJlafl 
634 spectrophotometer, the ir spectra on 1H ntnr (SO 
IR 20 spectrometer in KBr disc, the d 1 sC urnd 
MHz, Internal standard : TMS) an F1' 20 all 
(20 MHz) spectra were run on Varian ~h - coluJ!l~ 
Varian FT-80A spectrophotometer. . he siJica ge 
chromatography was carried out wit )lroJJlafO" 
(B.D.H., 6Q-120 mesh) and thin-layer 0 
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~:hi w)as run using silica gel (Gouri Chemicals, 
appru ta. · The organic solvents were dried by using 
rouropr1tate. drying agents and the samples were 

tne Y dned over P 2 0 5 for 24 hr. 
lnetiJzreparr:tion and isolation of 3,5,7-trichloro-3-
(IU) Y~ oxmdole (II), 3,5-dichloro-3-methyl oxindole 
3 _ h' d-hydroxy-5-chforo-3-methyl oxindole (IV) and 
3-MY roxy.- 5,7- dichloro- 3- methyl oxindole (V): 
diss~{h~. mdoJe (skatole) (5 g; . 0.0427 mole) was 
war ve m acetic acid (50 ml) and the mixture was 
The mef ~n a water bath until the so1id disso~ved. 
Whit 80 ut~on was then heated to 50-60° and stured 
{2& ~a llllxture of S02 CI! (14 ml) in acetic acid 
funneP was added fairly r3:p.idly from the dropping 
reacr · ~hen the add1t10n was complete, the 
temp ton mixture was heated to 70° and kept at this 
to erature for 30 min. The mixture was allowed 
roo~ool slowly 'with stirring and left for 36 hr at 
Pou ~emp~rature. The reaction mixture was 
by d;d m~o tce-water, the pH being maintained at 5 
The r~pw~s: addi~ion of about 4N N~OH solution. 
The ~ammg actd was neutralised wtth NaHCOs· 
Wate mixture was extracted with ether, washed with 
solver and dried over anhydrous Na2 SO". The 
Whi ht was evaporated to yield a dark brown mass 
soJv~ on chromatography over silica gel with 
ethyl~ts of i~creasi~g polarity (petrol, benzene and 
com cetate m vanous proportions) afforded four 

Pounds. 

beJ'z~e co(~pound (II) was obtained in the petrol~um­
(petro~~ b : 1) and benzene eluates, m.p. 160° 

\. · enzene=l : 1), yield 21%, v:;!~ : 3100 
( /NH), 1730 <)co), 1610, 1580 and 1450 cm- 1 

(aromar ) 
187 1791ct'51m/e: 253, 251, 249, 214 (base peak), F ' ' 123, 114, 89, 76, 63 and 52. 
Prod~rther elution with benzene afforded the 
Purifiect (III) in crude form. It was subsequently 
benzend byhrechromatography over silica gel using 
,. e-et ylacetate, 5 : 1, m.p. 150°, yield 4.5%, 
•m:~ : 3200 (/"NH) 1760 1700 ("co) 1625 and 
14&5 -1 ' , / ' 
Peak) cm162 (aromatic),-·mfe: 217, 215, ISO (base 

, ' 145, 117, 89,.,62, 58. 

JICS-13 

The compound (IV) was obtained from the 
benzene-ethylacetate, 3 : 1 eluate and purified by 
repeated crystallisation, m.p. 240°, yield 15.2%, 

,!f.g~ : 3200 <)NH/-OH), 1695 <)Co), 1610 and 
1470 (aromatic). The compound under electron 
impact showed two molecular ions at m/e 199 and 
197. Further fragmentation yielded particles having 
m/e at 182.. 171, 169, 156, 154 (base peak), 126, 99, 
90, 63 and 43. 1 

The mother liquor of the compound (JV) upon 
chromatography over silica gel afforded the com­
pound (V) in the benzene : ethylacetate, 4 : 1 eluate, 
m.p. 225° (benzene: ethylacetate, 4: 1), (yield 

0.7%), v:;!~: 3370 C).NH), 3160 (-OH), 1610 

and 1450 cm- 1 (aromatic). The mass spectrum 
showed two molecular iqns at mfe 233, 231 respec­
tively, other ion fragments being at mfe 205, 203, 
190, 188, 160, 124, 97, 62, 61, 43 (base peak). 
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