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AbQlct--studies of the Vansformations undergone by 4Jdimetboxyindole during beating in acid suggrst a 
mechanism for the formation of the resulting linear Polymers and a Possible structure.. 

The 4.7dimethoxyindoles’-9 display some interesting 

properties, which can he summarized as follows: 
(a) In an acidic aqueous medium they easily undergo 

conversion into black compounds, polymeric in nature, 
much less soluble in water and in common organic 
solvents, and apparently similar to the natural 
melanins;‘“*” 

(b) They can be completely demethylated without the 
formation of black polymers by heating with anhydrous 
aluminium chloride in benzene; the 4Jdihydroxyindole 
derivatives 2 thus formed are in tautomeric equilibrium 
with the corresponding 4,7dioxo-4$,6,7-tetrahydro 
derivatives 3.9.” 

Some years ago we began to study the structure of the 
black compounds obtained by heating 4,7dimethoxy- 
indok 1 in an acidic aqueous alcoholic solution achieving 
some results which, however, were not sufficient for a 
complete formulation of their structures.‘o 

In this paper we describe further experiments which 
allow us to suggest a structure of these black compounds 
and a mechanism for their formation. 

pesuLlSAM)DlsWMoN 
In a previous paper” we described some results 

obtained by studying the black compounds formed by 
heating 4.7-dimetboxyindole in an aqueous alcoholic 
solution containing hydrochloric acid. Although not 
conclusive, these results gave some indications about the 
molecular structure of the black compounds and the 
pathway of their formation. The first step appeared to be 
the &methyIation of tbe 4,7dimethoxyindole 1; one of 
the two metboxyls was hydrolyzed very rapidly, while 
the second one was hydrolyzed much more slowly, per- 
haps after the formation of the black compound. The 
black compounds appeared to be polymers, formed by a 
number of pamaUy demethylated indole units; the 

molecular weight, and therefore tbe number of indole 
units. increased by increasing the time of heating. 
Therefore, the polymers should be linear. The hydroxyls 
originating from the easily hydrolyzable methoxyl groups 
were not free in the black polymers: they were probably 
involved as links between indole units. By contrast. the 
hydroxyl groups originating by the slow hydrolysis of the 
second methoxyl group remained free. No C-C linkages 
between two units involving the C-2 and C-3 positions of 
the indole nucleus were present in the black polymers. 

Moreover, the above-mentioned paper” described a 
compound with constant properties and composition 
obtained by long reflux heating (18 h) of an aqueous 

. alcoholic solution of 4.7dimethoxyindole containing 
hydrochloric acid; on the basis of its molecular weight. 
this compound was considered an heptamer in which 
three methoxyl groups were still present; moreover. it 
contained four free hydroxyl groups. 

After a relatively short time of heating (3 h) of a same 
aqueous alcoholic solution of 4.7dimethoxyindole 
containing hydrochloric acid, we have now been able to 
isolate, among the various products formed, a simpler 
black compound, with a molecular weight corresponding 
to that of a dimer and in which two of the initial four 
methoxyl groups were still present. 

The composition of this dimer conlirms our previous 
suggestion, that is, for the formation of the polymer the 
hydrolysis of one of the two metboxyls is necessary and 
sufficient; the hydrolysis of the second methoxyl group 
takes place slowly after polymerisation. Therefore. it 
was of interest to establish which of the two methoxyls 
is hydrolyzed fyst, because the resulting hydroxyl group 
is involved in the linkage with a second indole molecule. 

In order to clarify this problem, we prepared a 4,7- 
dimetboxyindole having a ‘H-labelled methoxyl group at 
the C-4 position. This compound was prepared following 
the same synthetic method used for obtaining the 4,7- 

SLACK POLVNERS 

TBTVd.MW.1S-H 



S&me I. 

l Spccigc radioactivity in DPMl~mol x ld. 
*This low value of radioactivity ix due to a dilution (1:2) with 

cold 2,.5dimethoxy&dtnzaldebyde before comiensatioa to 
styryl derivative. 

dimethoxyindole 1: labelling was performed by methyl- 
ation of 2-hydroxy-5-methoxybenzaldehyde 4 by means 
of di[‘H]methyl sulphate: the subsequent steps are in- 
dicated in Scheme I, in which the chemical yields and 
the specific radioactivities of the various intermediates 
are reported. 

By reflux heating for 3 h the C(‘H]metboxy-7- 
methoxyindole 8 in an aqueous alcoholic solution 
containing hydrochloric acid, a black compound was 
isolated, corresponding in all properties to the dimer 
previously indicated. In this dimer, containing two 
methoxyl groups, the whole radioactivity initially present 
in two molecules of indole derivative was present. The 
preparation of the heptamer starting from the same 
labelled 4.7dimethoxyindole 8 by I8 hr reflux. confirmed 
that all the methoxyl groups still present were radioac- 
tive. These results demonstrate that the tbst methoxyl 
group which undergoes hydrolysis is that present at the 
C-7 position. 

In previous experiments using both 4-methoxy-7- 
ethoxyindole 14, now prepared following a method 
analogous to Nenitzescu’s synthesis” (see Scheme 21, 
and 4-ethoxy-7methoxyindole 9. which preparation has 
been already descriiP this problem failed to be 
ClariM. 
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Scheme 2. 

In fact. by reflux heating of both these compounds in 
an acidic medium, black polymers analogous to those 
formed from 4.7dimethoxyindok were obtained: 
however. in both cases only ethoxyl groups were still 
present in the black polymers. The reason for the 
anomalous behaviour of the 4-methoxy-7cthoxyindole. 
which underwent dealkylation at the C4 position, is at 
present unknown. 

As a result of the present and previously described” 
investigations and on the basis of the properties showed 
by various 4.7dimethoxyindole derivatives.‘-9 it is 
possibk to suggest a scheme for the mechanism of 
formation and for the structures of these linear black 
polymers. 

The first event of the polymerisation may be the 
hydrolysis of the methoxyl present at C-7 position, which 
is facilitated by the engagement of one of the hvo lone 
pairs of oxygen in hydrogen bonding with the imino 
group. 

In order to interpret the following transformations it 
must be supposed that in the 4.7dimethoxyindole and 
perhaps to a much greater extent in its demethylated 
derivatives an increased electron density on the C-5 and 
C-6 positions may take @ace. conferring a partial nega- 
tive charge on them. 

This hypothesis seems to explain the isomerisation of 
tbe 4,7dihydroxyindole derivatives, in which a migration 
of tbe two hydrogens of the hydroxyls on the C-5 and 
C-6 positions occurs. thus yielding the 4.7dioxo-U6.7- 
tetrahydro forms; this isomerisation is totally or partially 
prevented by the presence of an electron-withdrawing 
group at the C-2 or C-3 positions of the indole 
nucIeus.4A9 

Considering therefore the character of the bond be- 
tween the C-5 and C-6 positions. it is likely to think out 
an acid-catalyied addition, in which H’ is the attacking 
Speck. 

The resulting carbonium ion of the first indole unit 
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combines with the free hydroxyl of a second molecule, 2_(‘H]~~xyJ-mrthoxybcnroldchydc 5. To a suspension of 
thus forming a dimer. 3.75g (0.025mol) of 2hydroxy-5methoxybenxakkhyde 4 in 

The proposed structure of this dimer is presumably 24 ml of water, was added dropwise and under continuous stir- 

stabilized antl made more compact by the possibility of a ring a sdution of 10.26 g (0.18 md) of KOH in 21 ml of water and 
hydrogen bd hfW=n & iho group of & -d 4.8 ml (6.35 & 0.05 &I of IJUUI CHMOI (m ~&OX- 

indole unit and the methoxyl group on the C-4 position of 
tivity: 120 DPM/pmol x Id, obta&d from the add&n of 61ng 

the first molecule. 
of d$H@thyi sulphate to 6.344 g of cold product. After 12 h of 

Wtth a similar mechanism tbc polymerisation may 
stirringaadhwingat6p,thebTowllmixturewascoolcdrlnd 

continue linearly, binding an increasing number of indole 
extrwzted with Eta (3 x 300 ml). lRe cdkcted ethereal layers 
were stirred with aqueous KOH, wasbed with water, dried over 

units. anhydrous Na#L and evaporated ‘Ibe residual oil (I 359 g) on 

M.ps (uacomcted) were dctamkd us& a “Bikbi-To&Ii” 
SMP-20 capillary m.p. apparatus. fnfmred spectra were recordad 
on a “Perkin-Elmer” 457 WasKBrdiscsor 
between NaCl plates. Nuckar mago& resom spectra were 
obtained oo a “HiiPaLipplma” R-24 A fpectrw~ta 
usins (CD&L!0 or DM!%J+ as sdvents. Clumical shifts are 
given in parts per million (8). downhrld from tetramethytsikne. 
used as internal standard. fntegmls c.oHespood satisfactorily to 
the cbr.nlical fonnlda. Mokcular weight dcterminatioas were 
canied out with a “Hewlett-Packard” 302-B vapor pressure 
oswnneter. Ekrnental analyses were performed in the Micro- 

analytial Labomtory of this Institute. llte analyiical deter- . . 
mmatxmsofthesoleethoxylgroups”waecalIiedoutusingtbc 
sdphochromic oxidative method proposed by Kuhn and L’Drsa” 
andreadrptedonamknncakbyKuhnandRoth.’6Tbcanalyses 
of both acetoxyl groups and eUloxyl groups wen performsd by 
the hydrolytic oxidative method descrii by Wieseaberpr.” 
Radiocbemicald&.rmbm&nswerecankdoutbymransofa 
“Packard TrXarb” 3375 tiquid s&ilk&m spectmmeter. 
Measured vohmrs of each Jdution at estabh&ed cunceotration 
were added to IO ml of dioxan base liquid. scinti8ator. cantaildl@ 
120~ of naphthakm, 4 g of 2.5diphenykxaxde, 0.1375 g of 22-p 
phenyl-bis-(~henyioxaxok) in dioxrnc up to a sohrtkn of 
1tlaIml.InthesecoM&mstheunmtingeBkkncyfortbetri. 
tilunwasintherangeof25-35perceot. 

‘IRe 2.hydroxy-5.metboxybnzakkhyde 4 used as stprtino 
materidforthesynthesisoftbeh&dkdccuIpo&soutli&in 
Scheme 1. was purchased from Rkdd-dc Ha8n AG. 

The d$H]methyl sdphate (50 mCi/mmd). used for labelling of 
tbc compound 4, was purchased from Radiochemical Centre, 
Alnersham. 

AlsubstancescitedinSchewIwereprqmredandpurifkd 
accord&tothepm&uresdescrfbedinourpreviouspub 
lkatioo’ and will oat be revkwed here. 

Compound 9, employed as a starting material in the poly- 
merisation, was syotbesii as descrii in ollc previous 
and compouDd 10 was prqmred by &rature procu&s.’ p ” 

Preporation of a dhncr fmn 4,7-a%uthox~ind&. 0.4~ of 

uyshlhe black prccipii which tiqmted on rcf+z&n 
wascdkctcd,wasbcdrvclaltimswitbwatcr,&iedPnd&~ 
solved iu abaolutc boil& EtDH (&ml). Cm to a cu. 
2mlbyrc&wyev~produ&tbesqmrat&uponrefri- 
geration. of a black crystal& substance, infusibk up to 32tYC. 
Farndz C, 65.83; H, 5.71; OCB, 19.48; m.w. 326.6-319.1. Cak. 
for CIdl,&JN204 (dimer formed from two m of metboxy. 
hydroxyindok): C. 66.24; H, JJ6; DC&, 19.0246; m.w. 326.34. 

standi- overnight at room temperature solid&d into a dense 
mass (m-p. 51-520). Specific acivity: 60.3 DPM/prnol x Id. 

2-(‘H]mrthoxy-~m~~xthoxybnitrobmtclldcfi 6. This 
wmpcund, m.r 166’, was obtai& in a very good yield by mild 
nitration of 2_[ H]wtboxy-5.mcthoxybetidehyde, operating as 
it was atrady de&bed.’ specisc activity: 56.7 DPM/rmol x ld. 

2~‘H]m~~xy-S-m~~xydS-dlnitros?ynnr 7. A mixture of 
1 a of 2-f’~tboxy-hcthoxv~~~~dehvde and 2 R of 
&id 2,5&&oxy&itroben&khyde by um&osation &h 
nitromethsne in the conditioas previously described’ yielded 
2.393gofbitkted s 
18.6 DPM/pmol x I I? 

I derivative, m.p. 192”. Specific activity: 
. 

4j’H]mcthoxy-7-mrthoxyindolt 8. llu reduction of an 
thonocacetic acid s&tion of 23g of 2.[‘H]methoxy-5. 

&thoxy.6,@di&ros~ne with iron powder, according to the . . 
condmau already rrp0rted.l produced 0.947 g of C[‘H]methoxy- 
7-metboxyindde. m.p. 129.130’. Specie activity: 16.4 
DPM/pmd x lo’. 

Pofymrrisofion of q3H]m&oxy-7-mrthoxyindok. (a) 3 h of 
r&x. A titure of 200 nqj of q’H)methoxy-7-mettmxyindok in 
2Oml of concentrated HCI and 2Oml of EtOH was btated at 
nlluxonawaterbathfor3h.Thebrownrat&nmasswas 
cookd, &red and wasbed several times with water and finally 
drkd to yield 22.1 mg of a brown solid. which was dissolved in 
absolute hoi& EtOH (2Oml); the resulting solution was 
conceobated by rotary evv to co. I.5 ml. Upon refrioera_ 
tion, a crystall& brown polymer was colkcted, infusibk up to 
3n.Y. 

lbe m.w. fcund (32OL339.2) and tbc analytical data for 
metboxyl groups (found 19.01~18.73%) support the structure of a 
dimetboxyindok dimer. C&d. for C&II&& (diwr cor- 
responding to two mokcuks of hydroxy-mcthoxyindok) m.w. 
326.34: methoxyl groups 19.02%. 

The specifk &oactivity of this polymer (32.81 DPM/pmol x 
Id) i&kated that pdynmisation in this case kft the tritiated 
n=thoxfl Droups uachaoged. 

(b) 18 h of r&r. Fdlowiq a frevicusly descrii procc- 
durc,” the ti of 200 rag of q H]metboxy-7.rnethoxyimkk 
in a mixture of 2Oml of EtOH and 2Ond of concentrated HCI 
wosrdkucdforlRh.Filtcrins,w~witbwatcranddryme 
kft~5npofablecksolid,whichcouldbcdissdvedio40mlof 
a EtDH. Coocentration of the &I&II with a rotarv 
evaporator (co. 2 ml) produced a polymer infusibk up to 3M”. _ 

AnaMkal datx m.w. 1119: found DCH~ 9.175%: Soeci8c 
radk&tivity: 46.75 DPMlpmolx Id. Cakd: for C.PDH~;NTD,, 
(bepiuner comspoadino to three mokcdcs of 6[‘H]metboxy-7. 
hyclroxyimiok aad four mokades of 4,7.dihydroxyindok) m.w. 
MJ6.l; OCH,% 8.57: cakd. specifk activity: 49.08 DPM/qd x 
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Preparation of rhc black polymer from +&oxy-7-methoxy- 
indok. A solution of 4&oxy-7-mctboxyindok 9 (OJg) in a 
mixture of absolute EtGH (50 ml) and co~~~ntratcd HCl(50 ml) 
was retied on a water bath for 18 b. The dark suspcosion 
obtai&wascookdandthcsolidcolkctedbysuctionfiltration, 
was~rcpca&Uywithwateranddricd.Thiscrudepolymerwas 
dissolved in absoh~te EtGH (100 ml) and, after Rltration, the 
solution was cdrx~ntrated with a rotary evapomtor to co. IO ml. 
After standing at (PC overnight, the black solid was colkcted and 
crystallkcd again from absolute EtGH. npeatine tbc procedure 
~w&I.YI~ &saibaI. Crystalline black substance, infu&k up to 
j2O?‘J. Found: C, 65.87,66.02.65.86 (65.92)t; H, 5.22,X48, s.03 
(5.24)t: N. 8.24. 8.43. 8.21 (8.29)t: 0. 19.76. 19.34. (19.55)t: 
&$z, 11.66, li.65, II.90 (li.07)t. This poly&r coat&d ‘& 
methoxyl groups. Cakd. for tX&N70~~ (heptamer corrcspond- 
ing to three n&c&s of 4-&uxy-7-hydroxyindole and four 
mokcuks of 4,7dibydroxyindok): C. 66.00; H, 5.45; N, 8.69; 0, 
19.86; OCIH~. Il.9846. 

Ethylation of the Mock polymer obtained from 4-cthoxy-7- 
methoxyindole. To a stirred suspension of 0.12g of black 
hcptamcr in 8 ml of water in a three-ncckcd flask, 4.2 ml of 10% 
NaOH sdution and 1.2 ml of Et2SOd were added dropwim. When 
addition was compktc, the mixture was bcatcd at W under 
continuous stirring and NI for 5 h. TIK resulting mixture was 
thco cookd, the black crude product colkctui, washed 
rcpcatcdlywithwateranddrkdinvecuum.lhiscompoundwas 
dissolved in absolute boiling EtOH (3OOml): tbc s&tion was 
&red, concentrated to cu. 8ml with a rotary evaporator and 
kavcd to crystallize at 0”. For analysis it was rccrvstall& from 
E~GH; it was i&&k up to 32U’.~Found: c, 68.i4,67.65,68.05 
(67.94)t: H. 6.17. 5.80. 6.30 (6.091t: G&H,. 25.38. 25.46 125.421t. 
&k. .for C&,N& O&an&i C.-67.~78; Hi 6.26; ‘&J&, 
25.42%. 

Acetyfa&m of thr black polymer obtained from Ccthoxy-7- 
methoxyind&. A mixture of 0.10 g of black @tamer. 1.2 g of 
pow&red anhydnn~s sodium ac&atc and 6 ml of acetic anhydride 
was refluxed for 6 b. Upo? cooling, sutiiciot water to hydrolyse 
the acetic anhydride was ad&d to the rcac& mixture. After co. 
I h sWng, the solvents were evapumtal in vacuum and the 
residue washed with water. After dryin& the crude product was 
dissolved in 25Oml of absolute bui@ EtGH; the soh&n, 
concentrated with rotary evaporator at co. IOml aml allowed to 
stand overnight at U’, yielded a crystalline prccipiite. which was 
filtered and rccrystaUizcd from absolute EtOH. Crystalline black 
polymer, infusiik up to 320”. Found: C, 64.99.64.97 (64.9B)t; H, 
5.26.5.13 (5.2O)t; CH:ln 8.32.8.38 (8.35)t. Calc. for C&N&B 
(heptamcr comsponding to thrcz molccuks of 4-&oxy-7- 
hydroxyindok and four mokcuks of 4-ac&xy-7-hydroxyib 
dok): C, 64.85; H, 5.37: CH,“, 8.11%. 

2-M~~xyJ-crhoxybm~~dehy& 11. To a suspension of 
13.34 g (0.08 mol) of 2-hydroxy-5-cthoxybcnzakkhyde 10 in 80 ml 
of water, a solution of 33.2 g (0.59 mol) of KOH in 70 ml of water 
and l5.3ml (20.388; 0.15md) Of Mew, was slowly added 
under stirring and heating at 6(p. After 6h, the brown mixture 
was cooled and extracted with Eta (3x5OOml). Ibe organic 
layer was washed with water, dried over anhydrous N-4 arxi 
stripped of solvent u&r reduced pnssure; the crude yellowish 
oily midue (13.78 g) was distilkd then at 40”. (IO-’ Torr), to give 
a colourkss fluid oil. 

Found (Calc. for CWHI~O,): C, 66.40 (66.6s); H, 6.52 (6.71%). 
IRz -2976 (I CI&, i &H,), 1675 (p. &I) cm-‘. NMR 
((CD&COl: 10.25 (I H. s. CHO). 7.07 (3H. s. 2d. aromatic 
protws), i.99 (2H, 4, Cl& if ethyl), 3.86 (jH, ;, GCH;) and 1.33 
(3H. 1, CH3 of ethyl). 

2-Mrfhoxy-S-rthoxydnitrobcntcrldrhyde 12. The nitration was 
carrkdoutwith65%HN~attPonslightlystirrcdaliquotsof 
compound 11. Each ru&m Uask cootaining 3 g of 2-metboxy-S- 
ctboxybcn&khy&wascookdinaniccwatcrbathwhik5ml 
of HNO, was added dnlpwisc u&r stinin& ImmuWcly 
afterwards, 25 g of CrUShed ice were added to the mixtlmz. After 
lOminthccrudeyellowproductwascolkctc&thmnugQwasbcd 
with water, dried and crystal&d from EtGH. Two recrystal- 

tThc awage vfdues are in parentheses. 

lixatioas from the same solvent afTordcd the titk wmpouad, m.p. 
IW. Found (Calc. for C&IIINO~): C, 53.39 (53.33). H. 5.09 
(4.92), N, 6.26 (6.22)%. IR: 1547 and 1384 (I NW cm-‘. NMR 
[(CD#ZO]: IO.31 (IH, s, CHO). 7.61-7.35 (2H. 2d, aromatic 
protons), 4.19 (ZH, q. CHz of ethyl), 4.01 (3H, s, GCH,) and 1.32 
(3H, t, CHI of ethyl). 

tM~~xy-kthoxyaS_din~sty~~ 13. A wokd mixture of 
2.95 g of 2-wthoxy-kthoxy-6-nitrobcnzakkhyde (0.013 mol) 
and l.7g of CH_?Jt& (1.53ml; 0.027mol) in 6oml of EtOH was 
trepted with 23 sduti011 d I.648 0f KOH in 4d 0f Wa 
(0.029mol) added drcpwisc, temperature being main- at 
W. After standing l9h at the same temperature, the mixture 
waspwrcdintoalarBcquantityofwater,acidifitdwitbconc. 
HCI, and then extracted with EtP. The organic phase was 
washed with water, dried (N&O,) and coacenbatcd under 
vacuum to give 3.18 g of a sotid, which was then dehydrated 
u&r r&x for I5 min with A@ (IO ml) and AcGNa (2 g). After 
cooling,tbemixturewasdilutalto5Omlwithwater,stirmdto 
obtain a bomogencous suspensioo, and the precipitate c&&d 
andwasbrdseveraltimeswithwater.TbaaudcpnXluctwas 
cry-from dioxanc: bright YCUOW crystab (1.99 e), m.p. 17f. 
F&nd (Cak. for CllH11Nf16): d, 48.98 (&5): h, 4.j5 (451); N. 
IO.68 (10.45)96. NMR fDMsodk 7.97-7.49 (W. 2d. HCo and 
HC@); 7.52732 (2H. ‘2d. HC, -&I HC,), Ci7 &. q, CH2 of 
ethyl), 3.97 (3H, s. GCH,), 1.29 (3H. t, CH, of ethyl). 

4Methoxy-7-cthoxyindole 14. To a solution of 1.95s of 2- 
m&oxy-5ctboxy-6&linitrostyrcne 13 in 45 ml of EtGH, 8.6 g 
of ruiuccd iron powder and 32ml of AcGH were added. Nter 
hcatingatrcfluxfor0.5h,thcmixturewascodcdandtUtercd, 
washingcarefullythesolidpartwithwarmEtOH.Tbccomb&d 
fItrates, dih&d with water-and adjusted to co. pH 8 by additkm 
of NaHC& were extractal with Et& (4 X 100 ml). Tbc extrPcts 
were driu-(NafiO,) and umccnt&J u&r reduced pressure. 
leaving a viscous oil, which solid&d upoo s&&g. SWmatiun 
at 65-W (2 x IO-‘Torr) y&cd a compound which was crystal- 
lized from bcnzm~~: white nmfks, m.p. 72-73’. Found (Cak. for 
C,,H,,NGz): C, 69.28 (69.09); H, 6.79 (6.85); N, 7.01 c133pb; 
GC& 23.71 (23.56)%; GCH, l6.B (16.22)%. IR: 3414 (P’ NH) 
cm-‘. NMR [(CD,)&O]: IO.15 (broad band, NH), 7.09-6.46 (ZH, 
2s. HG. HC3.6.4&6.31(2H. 2d. HCq and He). 4.06 (2H. a. CHZ 
of,ethyij, 3.8-iQH, s, odH>jti 1.3; (3H, 1. CH, of etbylj. - 

Polymetisation of 4-mcthoxy-7-ethoxyiadoIe. Following the 
procedure described above for preparing the blrtck polymer from 
the 4-ctboxy-7-mcthuxyindole 4, the solution of 4-mcthoxy-7- 
ethoxyiadde)(OJg)inamixhlreofU)mlofabsduteEtOHand 
SOmlofcoacentratcdHCIwosrrlhuedforI(lh.Aftercooling, 
the prccipii was colkztcd, washed several times with water 
artddissotvcdin6Dmlofhoilingab&tcEtGH.Tbefihcred 
solutiua, ColhXnIIated with rotary evaporator to co. 7ml, yield- 
ed, after standing overnight at (P. the black polymer, which was 
colkztcd and rccrystall&d from e EtGH. T~IC compolml 
(0.078) was infusible up to 3W. Fouod: C, 65.64; H, 5.18; 
O&H,, 11.64%. Cak. for cluHs,N& Wptamcr comspondiao 
to thne mokcuks of 4-hydroxy-7cthoxyindole and four mok- 
cuks of 4,7dihydroxyindok): C, 66.00; H. 5.45; GCzH.(, 11.98%. 
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