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111 oonneotion with our work on the determination of the baee 

rtrengtho of indole derivatives,' It became of lmportanee to 

study the dlmere whloh some of thee8 oompounde form in acldlo 

eolutlone. While strtaottare I was deflnltely proved for lndolo 

dlmer,* no reoent data were available on ekatole direr, 

althou@ Its rtructure had been 8 oatter of dispute between 

0ddo,3 who proposed a pentaoyollo formula, and Sehalt%- 

DulJlont,4 who favoured Instead the more likely formulation II, 

but did not give a real proof for It. A rrtruoture mlmilar to 

that of dllndole (I) was evidently lapoeelble for dlakatole, 

but III eeemed to be a poeslble alternative for II, on the 

baela of our remalte on the oomparatire borrloltlee of lndole 

and Its me-1 derIvatIvea.' We have now euooeeded In prorlng 

that III le the atruoture of dlekatole. In a reoent paper Bo- 
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80.26 The etructure of skatole dlmer 15 

landandH8mmer * mentioned that they had been priv&ely in- 

formed by G.F. Smith and A.B. Walter8, that dlelratole haa 

structure III, but did not give any detail on how this w88 de- 

monstreted. A8 8ome unu8ual reaction8 were enoountered during 

our work, we are reporting briefly on our proof8 of structure. 

When a stream of osonleed oxygen wa8 paerred through 

a eolution of diskatole in ethyl acetate, a stable oeonlde (m. 

p. 160' ) precipitated in 2216 yield. Several ca888 of stable 

oeonldes, derived from 2t3-disubetltuted indOle8, are known. 
6-10 

The analyele of our compound, however, ahowed that it wae a 

diosonide, lnietead of the expeoted elmple oeoride (found: C, 

60.78; H, 4.89: I, 7.41. Cl$I16064 requlrer:C, 60.67; B, 4.53; 

A, 7.86s). This result could have been explained by a etruo- 

ture of dlebatole with two reactive double bonda, mob a8 IV, 

a not COmpletely unlikely hypOthe818 If one OOn8ider8 the 

crtruoture of trllndole. " However, It 18 known that dl8hatOle 
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16 The structure of ekatole dimer No.26 

forma a dinitroao derivative; 12 now we have found that it give8 

an alkali lneoluble toluenemulphonamide, m.p. 193”, and, with 

au exoesa of methyl iodide, a quaternary iodide, with two 

methyl groupa more than the starting compound (m.p. 204-206°; 

found: C, 57.29; H, 5.44. C20H,3N21 requires: C, 57.42; H, 5.54$)1 

all this proves the absence of a primary amino group and rules 

out struoture IV. 

When the oaonide wa8 treated with aoetio aai.d,or 

with uulphuric aoid in tetrahydrofuran, it was transformed 

into oompound V (8n.p. 267-270’; found: C, 66.54; H, 4.97; 19, 

8.36. cl8360482 requires: C, 66.66; H, 4.97; 19, 8.64961, whiuh 

was aleo prepared from o-aminoaoetophenone and oxalyl chloride. 

!Fhe formation of V proved the stntcture XV8 (or IVb ') for the 

oeonlde and showed that the osonieaflon of diekatole follows, 

at least in part, an uuueual bouree, involving a dehydroge- 

nation of the indoline ring by the oxone, 2:2’-diskatyl being 

a possible interatediate. The dehydrogeuation is not cawed 

by the oxygen mixed with the ozone, as diskatole was recovered 

unchanged after a two-hour treatment with oxygen; peroxides were 

not formed, in contrast with the behaviour of 2-phenylskatole. 8 

The unknown 2t2’-diskatyl,(H) wae easily pregered from diskatole 

with ohloranil in benaene (m.p, 162-163’: fouud: C, 83.35; H, 

6.26. C18H16K2 requires: C, 83.04; H, 6,20$) ; it gave the muue 

osonide ae diekatole, in 45s yield. Although the results 

described above pointed strongly to structure III for akatole 

dimer, we did not think it safe to base our proof only on 

l2 0. Schmitx-Dumonts K. 

&& PA, 1 (1933). 
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~0.26 The etructure of skatole dimer 17 

a new reaction of low yield and unknown mecbnl8m, which could 

even involve some rearrangement. 

When the monoaoetyl derivative of diskatole (VI) was 

oeonlsed, no stable oeonide was isolated (apparently, the ab- 

normal reaotion requires a free imino group In the indoline mo- 

iety); the osonieed eolutlon wa8 hydrogenated over palladium 

and compound VII was obtained In 70% yield (m.p. 126-127’; 

found: C, 71.39; H, 5.87. C20H20031W2 requirea: C, 7l.41; H, 

5.99s). It was hydrolyeed by hydroohlorlc acid to a mixture 

of o-aminoacetophenone hydrochloride (IX) and of the hydro- 

chloride VIII (m.p. 122’, sint. at 98’; found: C, 51.56; H, 

6.38; I, 6.24. ~oHl1021LHCl.H20 requires: C, 51.84; 8, 6.09; 

19, 6.0%); the latter oompound, when heated in vaouo at 80°, 

gave the free aold (m.p. 154-156’; found: C, 67.63; H, 6.40. 

CloHl102h requires: C, 67.78; H, 6.26$), whose structure was 

proved through another urmeual dehydrogenation reactions the 

acid or It8 hydrochloride, dissolved In acetone, were trane- 

formed,after a few hour8 at room temperature, into another 

aoid, m.p. 163-165’, whloh was shown to be skatole-2-carboxyllc 

acid (X) by comparieon of It8 infra-red epectrum with that 

of a sample prepared from ekatole with aodium and carbon dl- 

oxide.13 Struoture III was thus definitely proved for the dimer 

of skatole. The facile dehydrogenatlons of indoline derivatives 

ahown by reactions III 3 IVa (or IVb) , III -XC and VIII -‘X, 

which should be due to a considerable gain in resonance ata- 

bilisation, caused by the formation of a new double bond, 

linking two unsaturated systems, deserve further etudy; work 

along the8e lines is In progreeer at preeent. 

l3 Q, cisllioicm and G. Hagnanlnl, Ber. Dtsch. Chem. Ges. 
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