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Throngh improved procedures in Knoevenagel condensation and hydrogenalion, a variery of new 5-{ pyridyl-
mzthylene)-, 3-alkyhidene-, aud 3-aryvlidene-2-indolinones, together withh uitromethane addition produets, re-

duetion products, and selectively alkyvlated derivatives, inve beenr made available.
The physiological effects produced by these componnds indicate

thesis of a variety of new oxytryptianiines.

This work hax led to =yu-

that some revision of earlier viewsin this area of pharmacological chemistry s in order.

In recent years the reported syutheses of indolesx
=ubstituted nt position 3 with basic groups, and ce=-
peetally the tryptamine <ide chain, have repchied the
proportionx of o loug list. Rather than to review
tlint body of well-documented work, nuch of which
L been inspived by consideration of structures and
proposed biogenesex of varioux indole mmetabolites and
pllploids, it is the purpose of thiz jpper {o present
=omie routex both known and novel to comparatively
neglected  <imilpr 2-indolinones  (oxindoles) nnd to
indicate  thar  certain  extablished  pharinacological
considerations in indole cheinistry require revision for
these indolinonex.

Julian’s early, =uccessful approachex to exerolines-*
and vohimbine-related pentacyclic indoles*s denion-
<trated the variety of synthetic methods applicable to
baste 2-indolinones, and interest in such compounds
= reflected in later papers and patents®=1® dealing
further  with their synthesis. In addition to the
obvious poxsibility of further trunsforming 2-indo-
linones into indoles and indolenines, the interest of
somne of this work in the context of time centered around
(1) w structural resemblpnce of 3-(2-piperidyhinethyl)-
indolex to skeletal frpginents of lysergic acid,®*'® (2)
an nnpgined siniilarity of =ubstituted oxytryptamines
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to a portion of the morphine mwolecule or to what 1=
cotmnonly  thought  of  ax  the  “huplgetiphorie”
moiety S5 and  (3) interest i metpabolisin o of
tryptophan?® through corresponding 2-oxo comnpounds.
Currently, revived interest in 2-indolinones =% muy
be fostered by recent =olutions to the structural prob-
les presented by the alkaloids, gelsemiue,* mitraphyl-
line.2 and rhyncophylline,?2 together with newly
available information®? about the course of curlier?
sviitheses of xpiro-3,3-disubstituted basic 2-indolinones.

One of the best-known characteriztics of 2-indolinone
{oxindole) ix it= sontetimoes very epsy condensation with
eirbonyl compotnds to give so-called i=oindogenides.”
With aromatc @ddehivdes, the reaction usually iz pro-
moted by piperidine. Tt liax supplied the starting
point for a well-known variption®* of the Pschorr <yn-
thesis® and might be considered potentiplly at least
ax generally ppplicable 1o the preparation of 3-plkyl-
idene- or 3-pryvlidenc-2-indolinones px its alternative,
the reaction of isating with active methylene com-
ponnd=® Thix ix in a =enxe parallel to the fact tha
3-alkyliption of 2-indolingnes =1 11-=180 je - cortpinly
superior to the reaction of petive methiylene commpounds
with 2-indolinonex bearing a displicepble  3-grouj.
The apparent =implicity of izotndogenide formation,
however, is deceptive.  Fxperimentally it 1= found
that 2-indolinone, adbeit it hps a sterically exposed and
quite repetive 3-niethylene group, i no exceeption
among delocalized carbanion-forming  conpounnds in
regard to the well-known fiet that sueh anlons in
genersl add initiplly with nurelt less ease to the ear-
bonyl group of ketones than to that of pldehydes.

It was found thit attanpted condensation of 2-in-
dolinone with ketones, although more or less feasible
nsing piperidine and temperatures higher i thst
<ufficing for aldehvdes, or by bascecetate-catalyzed
modificiitions of the Knoevenpgel method,” did not

£200 1 Lo daGan aud 110 C0 PrinG, Jo e Chene. Sovo, T80 5301 §1206335 ¢
I.oL. Jdnlian, O Printy, R Netebain, and R Dopue, shid.. T, 3305
19ady; PULo Juban, 1L C) Peinge, aud ¥ B Dailey, i61d., T8, 3501 (1956
I L. lalian, I FL Dailey, 1€ Peinly, 11 Lo Coben, and 8, Hamaslieze,
diid., 78,3503 11956).

7213 1L Conray and J. fhakvavarti, Tarahedron Letters, L4, 6 (1054).

(22) N. Ilinch and W 4. Taylor, J. dm. Chem. Soc., 84, 1318, 3871 (1962).

(237 Y. Dannwl T. Oishi, (em. Dhiarm, Bull, CTokyod, 11, 441, 446, 451
CAN6G3).

2 v Wondans, 11 Jeuseo, and A Seipramme, Rer, 67, 1875 (102100

200 1V 1L Leake, Chrepe Hler 86, 27 (1966, .

126Gy A CLCopos, Jo I, Cheme Soe., 89, 2327 510378 AL CL Cape, O M.
Talpann, Co Wyekald, and 15, Hardenbergh, slod., 63, 31452 (1911 15, 1L
o Co ML Rople and J0 ML Spoagne, o0 (g (om0 16, B8 (1050
UL Grraasl ad G R Lppaon, il 18,1 119435,



ea.se

Septeinber 1965

proceed smoothly. Such attempts in practice are
superseded by a simple, effective procedure developed
for the purpose, as follows. The pyrrolidine enamine
of a ketone was prepared first and then allowed to
react with 2-indolinone in benzene. The method in
concept is similar to one found by Robertson?® involv-
ing reaction of Schiff bases with phenylnitromethane
to generate nitrostilbenes, with the difference that in
the present reaction of 2-indolinones, acetic acid or
other added proton source usually need not be present.
We visualize the intermediacy of first a proton-trans-
ferred salt or coniplex (immonium indolinonate), then
forniation of the new carbon-carbon bond, and finally
loss of pyrrolidiite, to form the 3-alkylidene-2-indolinone
i this reaction, which provided the means for efficient,
facile =yuthesis of commpounds VI, This reaction is so
~
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rapid and smooth that it inight even be recommended
as a possible addition to the armamentarium of niethods
for characterizing some ketones w»ia their enaniines
through reaction with 2-indolinone to form erystalline
3-ylidene derivatives, and through subsequent hydro-
genation of these to crystalline compounds (VII).
One is also inclined to believe in the interniediacy of
immonium salts, foried by proton transfer froni reac-
tive niethylene group to an imine or enaniine, in all
amine-catalyzed Knoevenagel reactions, This nakes
niore readily understood the frequently observed
sluggishness of many Kuoevenagel condensations as
carried out classically by siniply mixing the three
comiponents without providing for removal of water,
by assigning rate deteriination to the initial, reversible
step of carbouyl -+ amine 2 [imine, carbinolaniine, or
enamine].

The usefulness of prefornied imines? and enaniines
in the condensation of carbonyl conipounds with reac-
tive niethyleiie group containing molecules should be
listed with those uses of other types currently recog-
nized as iniprovements over older processes.?

In a few cases, notably 4-piperidones, the ketone
ennaniine procedure was inferior to simply using ani-
nonia, e.g., in the preparation of IV. But since
pyrrolidine =o effectively niediated niost of the ketone
condensations it was also tried in direct reactions of
2-indolinonie with aldehydes (methanol solution) and
found to be superior to piperidine as a pronioter of
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some of these, and also of the condensation of N-inethyl-
2-indolinone with some aldehydes and ketones. Es-
pecially interesting was its effectiveness in providing
good yields of 3-picolylidene-2-indolinones (I) from
2-indolinone and the pyridine aldehydes, and a more
versatile method for these than the earlier isatin-
picoline reactions.®

Since the time (1962) when most of our work on
compounds I-XV was completed, it has emerged that
the double bond of isoindogenides is somewhat more
reactive’” than that of the average conjugated ester
or amide. Awareness of this conies as the result of
finding the double bond to be borohydride reducible,¥
and of finding as we did that its palladiuni-catalyzed
hydrogenation, giving compounds II from I, V from
IV, and VII from VI (see Chart I), is also unusually
facile. We also observed that the Michael addition
of the nitromethane anion,?® giving VIII from VI, and
IX from various benzylidene-2-indolinones, proceeds
quite readily in sonie cases, The yields fromi the
reaction VI — VIII varied widely, however, in coni-

(29) See E. D). Berginann, D. Ginsburg, and R. Pappo. Org. Reactiors,
10, 179 (1959).
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pounds derived from cyclic ketones, the eyclohexyl-
idene-2-indolinone  (VIa) proceeding i1 good vield
with sodionitromethane, the cycloheptylidene com-
potnd (VIe) poorly, and the cyclopentylidene-2-in-
dolinone (VIb) not at all. This may be attributed to
steric effects in cases (b) aud (¢).

The further reduction of pyridine groups in cou-
pounds IT to give the corresponding piperidines IIT.
in the preseuce of palladium--charcoal, has been noted
briefly carlier®® in connection with other work. The
Lixperimental part provides the details of these examples
of the clpssically unsuspected efficacy of palladium in

promoting hydrogenation of protonated or shielded,*
eatalvst-inactivating, heterocyclic bases.  Additional

0 (. N, Walker, J. Ocg. Clem., 27, 2066 (19623
(31) See AL Tresfelder, ibid., 29, 2895 (196.4).
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exammples (XIII — XIV, and preparation of NVII
and XVIID) now serve to 111ustr;»,11,(\ further the applicn-
bility of the method (see Chart 1Ih.  While at prescnt
there ix no definite, compprative information npon
which to byse a choiee between eatalytic reduction and
borohydride reduction® of the double bond in alkyl-
idene- and arvlidene-2-indolinones, it may be advisable
i future extensions of these (o eimploy borohydride
where eatalytic hydrogen might undesirably rednee
other groups, aud to rexort 1o hvdrogenation in eaxes
where harni 1o base-sensitive groups 15 1o be avoided.
[t 1= obvious that both borohydride and palladin ave
=uperior in avoiding reduction of platinant and <odinm

alcohol redueible moteties,

[t was of hnterest (o find s well that the nitronethyl
componnds VIII and 1IN were hydrogenpted 1o the
respective amines, X oand X1, in the presenee of pal-
Indinne elemreond, thus opening a ronte (o certain
rather highly <ubstituted ()X)‘tl'\'})‘(‘llllill(“ The vields
of readily xolated. crystalline amines X i =onie cises,
however, were rathier low.

For thie purpose of synthesizing other oxyviryptnnes
having n guaterngiry 3-carbon atom, through standard
alkvlations,  =clected  1,3-disubstituted 2-indolinones
(N, XV, and XV were prepared from some of the
i~otndogenides.  N-Methylation of 3-alkylidene- and
3-arviidene-2-indolinones is somctimes found to be -
complete nnder mild conditions (using sodiun meth-
oxide and wethy] iodide) bur avolids the otherwise
difficultly  circumnvented 3-plkyvltion®® accomppying
N-alkylation of 1 2-indolinone having availuble 3-liy-
drogen atoni(s). It shonld bhe noted that whereas
=clective  t-methylation of  3-(2-pyridylmethylenc)-2-
indolinone to give X11IT was possible, methyvlation under
the sue conditions of the corresponding 3-(3-pyridyl-
methylene) componnd resulted also in guaternization
of the jridine ring, giving XVIIT (cee Chart 111,
Subsequent palladium hydrogenation of T-metlyvlixo-
indogenides <moothly affords 3-monosubstituted 2-in-
dolinones,  An alternptive procedure, condensption of
an aldehvde or a ketone enpmine with N-methyl-2-
indolinone, followed by reduetion, ean be used ta the

same end, and N-methyl- —mdo fone in tirn nrry be
prepared by hivdrogenolyvsis of N-methvlisptin®® in the
presence of palladiin-cliarconl insieetie actd, s well
ax by the nsil Stollé method. ™ Stilprly, T-phienyl-
3-methyl-2-indolinone ix now accessible through forni-
viation of l-phenyl-2-indolinone® and hydrogenoly-
SExB286 Of {he l‘v\ultmg, 3-hydroxymethylene  deriva-
tive, a now well-known =equence.  An alternative to
thie Meizenhelmer®™ or Stollé svutheses of N-alkyl-3-
arvl-2-indolinones s 1'()1111(1 in proton-a=sisted, palla-
dinm hydrogenoly=i=¥ of S-arvidioxindoles, wliel m

132y Althoagh rercain supip-d-alkylagons of A-nnsabsdtinted 2gudnl-
upnes have Leen carrmol ouv* we fonnd thal methylation of S-phenyl-2-
indolinene coald not be binsted to attiek on nitrogen, bat gave 1,3-dime(hyl-
3-phenyl-2-indolivmue, identified Ly unraliun t the corresponding H-nitro
componnd, the saine as tha deseribed Ly L. & Boyd-Rarret(, J. Chem. Soc.,
321 (1932).
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30 (a) R. Scollé, J. prakr. Chem., }2]1 128, 1 (1930); (b1 see als» P L.
Jnlian in “Heleraeyelic Camponnds,™ Vol 3, R. (. ELlerfield, 1,1, John
Wiley and Sous, Ine. New York, No Y, 1952, Chapeer 1, pp. 117, 142-116.
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turn are obtained by controlled aryl Grignard® or
aryllithium?®® treatment of N-alkylisatins. From all
these routes one can obtain 1,3-disubstituted 2-in-
dolinones amenable to uncomplicated, final 3-alkyla-
tion,? e.g., with benzyl (XX) and other halides.
Alkylation of the 1,3-disubstituted 2-indolinones
(XII, XV, and XVI), of two l-methyl-3-aryl(phenyl-
or p-chlorophenyl)-2-indolinones, and of 1-phenyl-3-
methyl-2-indolinone, in turn, with g-dialkyl- (usually
dimethyl-) aminoethyl chlorides, unexeceptionally using
sodamide, was then carried out and provided 3-(5-

R
R” N
O
R” CH,CH,N(R""),
R/

XIXa, R = CH;; R’ = benzyl; R’ = H; R’ = NEt,

b, R = CH;; R' = p-chlorophenyl; R’ = H; R’ = NMe,
¢, R = CH;; R’ = p-chlorobenzyl; R = H; R = NMe,
d, R = CH;; R’ = p-fluorobenzyl; R = H; R”* = NMe,
e, R = CH;; R’ = benzvl; R'" = OCH;; R = NMe,

f, R = CHis; R’ = cyclopentyl; R"Y = H; R" = NMe,

g, R = phenyl; R’ = CH;; R” = H; R”' = NMe,

h, R = benzyl; R’ = phenyl; R = H; R"" = NMe,
dialkylaminoethyl)-2-indolinones (XIX) with a new
assortment of 1- and 3-substituents. These, together
with the other basic compounds I-V, X, XTI, and XIV,
have been subjected to general pharmacological testing.

We believe that some of the methods presented here
will be useful in the future to other investigators. Us-
ing many of the intermediates prepared as deseribed in
the Experimental part of this report, we have investi-
gated other alkylations of 1,3-disubstituted 2-in-

(38) F.J. Myers and H. G. Lindwall, J. Am. Chem. Soc., 60, 2153 (1938);
R.F. Reeves and H. G. Lindwall, ibid., 64, 1086 (1942): see also ref. 34b, p.

219.
(39) J. M. Bruce, J. Chem. Soc., 2366 (1959).
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dolinones, particularly those leading to derived 3-acetic
and 3-propionic acids and subsequently to spiro com-
pounds, which are to be deseribed in another paper.

Pharmacology.—Data enabling presentation of the
following summary of results obtained in this group of
compounds, as well as descriptions of the test proced-
ures employed, are contributed by Drs. Walter Barrett
and Albert Renzi, as well as other members of the
Macrobiology staff.

None of the compounds showed appreciable analgetic
effect,”® and no pronounced hypotensive,® anti-
histaminic, or isolated tissue anticholinergic!® activity
was encountered, except with XIi which lowered blood
pressure somewhat in the dog. Although IV and XX
at 5 ing./kg. had a central stimulant action on mice,
other commpounds, V-XIa and ¢ and XV-XVII, were
virtually devoid of interesting effects on blood pressure
or the central nervous system and in general showed
little or no toxicity as well (LD;, 400 mg./kg. or greater,
in most cases).

In mice and rats at moderate dose levels (ca. 50-100
mg./kg.), all nine conipounds I, II (2-, 3-, and 4-pyr-
idyl), and IIT (2-, 3-, and 4-piperidyl) elicited in
varying degrees a fairly pronounced central depression,
characterized by lethargy and occasional catatonia,
salivation, urination, ete., from which recovery later
took place. These effects may be described as non-
specifie, ataractic action and, pending any closer
examination, are at present tentatively attributed to
central inhibition of cholinesterase. Whatever the
exact mechanism of action of these substances may be,
they certainly seem to be quite different in their physio-
logical effect from earlier described,® similarly con-
stituted indoles.

With compounds XIX, activities such as anal-
gesia S —81% spasmolysis,’® lowering of blood pressure,
or antagonism of acetyl choline again were absent or
minimal, in contrast with what one niight anticipate
on the basis of earlier findings or expectations in such
basic 2-indolinones. Instead antiinflammatory ac-
tivity made its appearance when XIXa-i were tested
in rats (granulonia pouch). Compounds XIXa~d, g,
and h, at 50 mg./kg., were nioderately effective in this
respect; XIXe was slightly active, and XIXf rather
potent. In addition, XIXa and b were moderately
active as diuretics in the rat, although they also pro-
duced marked kaliuresis. Unfortunately, compounds
XIX were not effective when given orally. The anti-
inflammatory activity of basic 2-indolinones (XIX)
is interesting, not only as a corollary to recently re-
ported,® superior effects of the same type found in
heavily substituted indole-3-acetic acids, but also
perhaps as an indication of the direction in which
future pharmacological study of basic indoles and in-
dolinones may be pursued.

Pharmacological Methods

Blood Pressure Test.—Mongrel dogs of both sexes were aues-
thetized with sodium pentobarbital. Blood pressure was re-
corded from the femoral artery and respiration from a tracheal
cannula. The compounds were administered intravenously
through a cannula placed in a femoral vein. The effects of vary-
ing doses of the tested compound on blood pressure, respiration,
and heart rate were measured, and at the same time their possible

(40) T.Y. Chen, et al.. J. Am. Chem. Soc., 88, 488 (1963).



(630 Gonrbox N, Warker, Roxanp T,

effects on mijected f-epineplirine, /f-norepinephrine, and amphet-
amine were determined.

Central Effects Tests.--The compounds were iujected snuben-
tanreonsly tnto groups of three mice, and the mice were placed i a
recording jiggle cage apparatus which registered their spontaneons
wotor activity. For each treated group there was a placebo-
treated coutrol group of mice.  This test is very sensitive far the
detection of componuds wbiclt increase or decrease spontineons
niotor activity.

Any componnd which inerensed or decreased the spontancons
movenient pattern of the mice was then tested in unaunesthetized
dogs for its effect ou this species. The compounds were ad-
ministered orally by capsule.  Stinmlation or sedation in dogs s
readily seen withont u recording apparatns by the practiced
ohserver,

Isolated Tissue Tests.--Couprunds were 1ested »i e isolated
tleunn of the guinea pig against the spasin induced by neetvicho-
line or histamine, for their possible antichalinergic and antihista-
ninic activity.

Analgetic Test.--The mouse il tlick reaction 1ime method
witz enploved ta detect possible analgesia effected by the com-
pounds.  The titme required for mice to renwve (heir tails from
a point source af radiput heat was reoded, first during a contil
period und then after subcutancons administration of a eoni-
pound. Prolonged renction time indicuted analgetic activity.

Antiinflammatory Test.---Compounds were studied in rats using
a niodification®! of the Selye grannlon pouch technigne.  Com-
pounds were pdministered eithier orally by stoniach tube, or by
subentaneous injection, for 4 days at doses averaging 50 mg. /kg..
(o albino rats having orc their backs the iuflamed pouch created
by tutroduction of 0.5 mlb of croton cil. The animals were
sacrificed on the fifth day, and the pouch exndate volime wis
weastired.  Activity of componnds was determined by comparing
the volume of exudate iu (reated animals with that observed i
coutrol groups. A compound was cousidered active if exudate
from a treated animal was 7577 or less af (hat of 2 control aninual.

Diuretic Test.~-Male rats of the CIBA strain, weighing 180--
200 g., were fasted 1% hr. und given 5 ml. of 0.2¢, saline solution/
100 g. of body weight, by stomach tube.  Componnds to be
tegted were given at 30 mg. /kg. at the time of thnid loading.  The
rats were placed in metabolism cages, and urine volies were
mensired at 30-min. intervals over u period af 3 e and compared
witht control values. Total amomnts of Nau~ and K~ excreted
over the 3-ir. period were determined by flanie photometry,

Experimental**

Condensation of Oxindole with Pyridinealdehydes (I). 3-(2-
Pyridylmethylene)-2-indolinone.—~Wheu s warm solition  of
12.5 g. of 2-Indolinone and 10.6 g. of pyridine-2-aldehyde in 50 ml.
of methanol was treated with 7l of pyrrolidine, an exothermic
reaction oceurred, aud the boiling hiot solution, on seratehing,
very soan deposited a thick muass of crystals.  After cooling to
roomt {ewperpture, these were collected, washed with methaunol,
and air dried to give 19 g. (919() of orange crystals, ni.p. 204-206°
dec.  Recrystallization from metham)l aised the melting poiut.
1o ‘)01- 200° dee. (it 1T p. 205-206°), A0 5.85 and 6.10-6.17 p,
Bl 956 and 333 mig (e 15,320 and 14 060, respectively).

3-(3~ Pyndylmethylene) 2-indolinone..—Similur reaction of
12,5 g. of 2-indolinone with 10.6 g. of pyridine-3-aldehyde in 150
ml. of methanol, in the presence of 7 uil. of pyrrolidine also led tu
an exothermrie effect.  The solution, upon conling and seeding
with a saple of product previously abtained in an explortory
i, deposited eryvstals whicl were collected, washed with weth-
anol, and air dried:; vield 1.5 g. (357 of l)nght vellow ueedles,
uLp. 178-181°, raised on tmlhm recrystallization from methanol
(6 103.5- YOANG, 607, ard 618w AEUR 256, 516,
and 300 (e 14,110, 1 I,()t')(l, ad 2480, respectively ).
cnol. Caled. for CHpN:O: (", 75.65; H, 4.54: N, 261
Found: €, 75.94: H, 4.62; N, 12

This camponnd was reluctant to ery smlh/e at first, and initially
was obtained in crystalline form as follows.  The (rnde inethancl
golition from reaction of 52,4 g, of 2-indolinone and 43.8 g. of
pyridine-3-nldehyde in the presence of 34 g. of piperidine (hoiled,

1 AL Robert aned 0. 19 Nezawys, Advte Erdorensol., 28, 105 (19577,

12y Meloe points, reqdring no appeeciable correction, were obtaived
nsiny a coil-licaied, rapiblly styrred, silicone o3l bath with a previonsty rali-
bratel, eorrecily reading 360° \bermoieter.
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There sepurated 5.0 oo ar

Vol. N

as i=olation v 200 ml »f methanol, for 0.5 hir) wies evaporated
o small volimie, cooled, and (reated with wicter aud geetie acid
(30 mby The mnde oil was extracted with ethyl acetate -other:
the organie solmion was washed widt several porédons cacli ol
370 NaOH sohirion :ad water, and was dried 13Mg8O 0, filtered,
aud evaporated o small vohune,  Crysiallizaiion then oconrred,
and after T day the praduet was collected, washed with a litde
erthyl acetates and air driced O, give 376 ¢ (4300 of velbw erys-
als, np. el 151609, which, wer recryvstallizaeion Tosun meth-
ol Tad ey, 193 1067
3-14-Pyridylmethvlene j-2-indolinone. -~ A wiam solutin of
12.5 2. of 2-indolitvone and 10.6 g, of pyridine-4-nldehvde in 150
ml of methanol wos tregted with © nilo of pyrrohdine.  After
the exorhermic rentbon, the solntion wis allowed t stasd and
eoal. Seratehing indneed ervsatallization, and after the suspen-
ston had been chilled bricfly in iee the pradact was enllected,
washed with wmethanol, and dried. The vield of vellow eryseels
wis 105 g 1507, 1, nep. 216-220° dee. Reervstallization fon
metlunol gave finely divided, vellaw eryvstals: . 220 2517
decs A7 555 581 ddonhibet Ciand 616625 w4 (dinbler e A7
25K, 512 and B05 40 me e 15,530 30, and 2020, respecdvelyo.
oal. Caled. or CyHy NGO O T5.65; ML £54: N 12061
Fonud: ¢, 55850 H, 461 N, 12,34
1-Methyl-3-t 2-pyridylmethylene )-2-indolinone (X1I1).--"To
solution of 310 g, of Niin 100wl of methanol was added .2 o,
of 3-02-pyridyipicthyvlence-2-indolinone.  The deep red sHlntion
was then treated cantbonsly with 40 ml. of CHLI, under « reflux
condenser,  When the fuitinl, exothermic reaction  subsided,
the solutbm was boiled geuntly under reflux for 5.5 hr. The
resulting green-nrange solution was evaporated orca stean cone 1o
e 4wl and :dier @soling was dilnted with ca. 300 mil of cold
warer.  The crude, ervatudline produet was callected, wished
with water, :ad aiv dried: vield 5.6 g (3700 mup. 145-141°,
Recrvstallizaton frara niednal zave pare nmlmml as bright
vellow needles:  nup. I154-155% AN 5.8T and 6.20 w: 220200,
B34, and 305 mw e 16,300, 17,000, 114(1 1770, respeciively i Like
its precursor, the compannd was soluble in dilute HCL.
Anal. Caled, for CHWNO: O, 76.25; H, 5102
Fourd: 76, N, 1180
1-Methyl-3-(3- pvndxlmethylenel 2-indolinone Methiodide
PXVIID. - Addition of 5.7 g o 3

N, HESG.

S5-(2-pyvridvhnethvlene)-2-indoli-
none to a solittion nt 1.0y, uf N in methanol (80 ml 1 was followed
by addition of 15 aid. of CHyI. The itiadly very dark solntion
became light oringe when refluxed and after co. 15 hr. there
accurred separation »of ervstalline nurterid, The mixture was
refluved far o Gital o 5.5 e wdter cooling, the prodiet wies
collected. The ernde material (eo. 2 g, after frituration with
meihanel, consisted f red-orange veedles, nup. co.
dec. After recrvatallizznion from methanol there were obtained
nrange needles, melting partially ar 253-2565° and then emn-
pletely at 267-270% dee. The infrared spectrmun ¢ Nujol) had
sharp peaks ai 554, 504 1 and 6,23 . The componnd wies
=alahle I water.

Aol Caled Hie CuHENIO: G, 50810 1L 400z 1, 55.5:
N, 74 Foand: €, 50.830 Ho 4005 1,322 N, 50008

Hydrogenation of 3-(Pyridylmethylene)-2-indolinones to 3-
Pyridylmethyl-2-indolinones (II). 3-(2-Pyridylmethyl)-2-indol-
inone.- A \ue])eu&‘ion of 10 g. nf 3-(2-pyridyvinmethylene)-2-indoli-
none and 4 g, of 10¢; Pd-C irc 250 ml. of ethyl acetate was shaken
at roout temperaiure ander 5.15 kg, fem.? of hvdrogen for 1 hr.:
a pressure drop of 0.274 ke /enn? (4-1 system), cqaivalent o
L.OS proportionare nwoles of hvdrogen. took place during the
first 20 min., afler which there was no further aptake.  Filtra-
o of the entalvsi aud evaporation of the salvent lefi a cotorless
residac which soon crvsiwdlized in (he presence of wlitile etbyl
acctate, Pritnration with this solvent gave 8.0 g »f prod-
net:  nnp. F28-130°, raiged on recrystallization from the swanc
salvent to 130-132° (K7 aep. 130-131% AN 5.80, 6,19, :aid
6.25: AP0 250-254 mp (e 10,110) with inflection points 260 and
284 1y e SBA0 aud 1500, respectively).

Anel. Caled. for CLHRNLO: €, 7490 H, 5080 N, 12,40,
Found: €, 74.30: H, 548 N, 12.45.

3-(3-Pyridylmethyl )-2-indolinone. - Similar hydrogenation of

2 w. of 3-(3-pyvridyvlinethylene)-2-indolinone i ethyl acetate in
the presence of 4 g af 1077 Pd-C! required application of heat
(70°) tor 1.5 hr., wherenpon the -1 system pressure dropped
D.28s kg emat ATer evapornion of the filtered solintion, the
residial ail was idneed (o erystatlize by adding same ether.
cobrless ervstals: mep. 130-152°,
rdsed by reervsallizniow irom arhvl eetate 1o nnp. 1391417
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Auiel 5,88 and 6.18 w; AL'OT 252 mu (e 9510) with tuflections at 261
and 279 mu (e 7840 and 1410, respectively).

Anal. Cald. for C\{H:N.0: C, 74.99; H, 5.38; N, 12.49,
Found: C, 74.86; H, 5.45; N, 12.07.

3-(4-Pyridylmethyl)-2-indolinone.—Hydrogenation of 12.0 g.
of 3-(4-pyridylmethylene)-2-indolinone in ethyl acetate in the
presence of 4 g. of 109, Pd-C was run in a controlled manner at
70°, as in the preceding experiment. After a pressure drop of
0.281 kg./cm.? had been observed (0.5-0.7 hr.), the shaking was
continued only for 10-15 min. longer, and then discontinued.
The product separated from the ethyl acetate solution on cooling;
therefore, after filtration, the catalyst was leached with several
portions of ethanol. The combined, filtered solutions were
evaporated, and the product was triturated with ethyl acetate.
There was obtained 7.0 g. of colorless crystals, m.p. 193-197°
dec.; recrystallization from ethanol gave a pure sample: m.p.
199-201° dec.; A¥¥°! 5,83 and 6.20; AZ%% 231, 263, and 279
myu (e 9320, 6270, and 1330, respectively).

Anal. Caled. for CuHi:N.O: C, 74.99; H, 5.38; N, 12.49.
Found: C, 75.19; H, 5.60; N, 12.29.

Both this reaction and to a lesser extent the preceding one with
the g-picolylidene derivative had a tendency slowly to proceed
further and give mixtures of products if let run for prolonged
periods at 70°. Complete reaction of the a-picolylidene-2-indoli-
none to the corresponding 3-(2-piperidylmethyl)-2-indolinone,
as described below, took place if the reaction was run at elevated
temperature in ethyl acetate.

1-Methyl-3-(2-pyridylmethyl)-2-indolinone.—A solution of 3.5
g. of l-methyl-3-(2-pyridylmethylene)-2-indolinone in 200 mil. of
ethyl acetate was treated with 3 g. of 109, Pd—-C and shaken
under 3.15 kg./cm.? hydrogen at 70°. The expected pressure
drop occurred rapidly, and there was no further absorption during
1 hr. Evaporation of the filtered solution gave pale yellow,
basic material which did not crystallize. It was converted to the
corresponding hydrochleride by treatment of an ethereal solution
with ethanolic HCL. The salt crystallized slowly, and after being
washed with ether had m.p. 203-208° dec.; recrystallization
from ethanol-ether raised the melting point to 215-216.5°
dec.; AN 587-5.91 and 6.21 g, in addition to ionic bands
(4.16 broad, 4.84, and 4.99 u); A2 255 mu (e 12,160) with
shoulder at 262 mu (e 10,760).

Anal.  Caled. for C;Hi;CINO: C, 65.57; H, 5.50; N, 10.20.
Found: C, 65.29; H, 5.75; N, 9.99.

The crude base, prepared on a larger scale by hydrogenation of
39 g. of l-methyl-3-(2-pyridylmethylene)-2-indolinone in ethyl
acetate with 12 g. of catalyst at 60°, and isolated as usual,
deposited a small amount of solids, on standing. After removal
of this material by filtration, the oil was suitable for use in alkyla-
tious as described elsewhere.

Hydrogenation of 3-(Pyridylmethylene)-2-indolinones to 3-
(Piperidylmethyl)-2-indolinones (III). 3-(2-Piperidylmethy!)-2-
indolinone.—A suspension of 15 g. of 3-(2-pyridyimethylene)-
2-indolinone and 6 g. of 109 Pd-C in ca. 300 ml. of ethyl
acetate was shaken under 3.2 kg./cm.? of hydrogen at 80° for a
total of 10 hr. (periods of time extending over 2 days), when ab-
sorption (total pressure drop 1.48 kg./cm.?, representing ca.
3.9 molar equiv.) appeared to be complete. Evaporation
of the filtered solution and collection of the product with the
ald of some ether afforded 11.5 g. of colorless crystals: m.p.
138-141°, raised by recrystallization from ethyl acetate to
140-142°; ANee' 292 5,99, and 6.10 u (intense doublet); AE:%H
235 and 287 mp (e 6840 and 2410, respectively). The shift in
2-indolinone carbonyl position in the infrared spectrum evidently
is due to group interaction with the sterically adjacent secondary
aniino group.

Anal. Caled. for CiyHisN,O: C, 73.01; H, 7.88; N, 12.17.
Found: C, 73.05; H, 7.92; N, 11.76.

The same compound also was prepared by hydrogenation of 3-
(2-pyridylmethylene)-2-indolinone in acetic acid solution in the
preseuce of Pd as described in following experiments, followed by
regeneration of base from acetate using NaOH solution.

3-(3-Piperidylmethyl)-2-indolinone.—A solution of 13.2 g. of
3-(3-pyridylmethylene)-2-indolinone in 250 ml. of glacial acetic
acid was treated with 6 g. of 109, Pd-C and hydrogenated at 3.15
kg./cm.? initial pressure aud 80°. A pressure drop of 1.37 kg./
ent.? was observed (4.1 molar equiv.) in 3 hr. Evaporation of
the filtered solution gave an oil which crystallized in the presence
of ether and acetone. By trituration with acetone there was
obtained 10.4 g. of the acetate salt as finely divided, colorless
crystals, mp. 176-179°; recrystallization from ethanol-ether
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gave a sample: m.p. 177-178°%; A3 581 and 6.17 g, in addi-
tion to bonded NH and ionic bands.

Anal. Caled. for CsHpeN:Os: C, 66.18; H, 7.64;: N, 9.63.
Found: C, 65.71; H, 7.66; N, 9.33.

Treatment of the hydroacetate with excess K.CO; solution and
extraction with ether gave a solution of the crude base, which was
dried (K,COj;) and evaporated. From a small volume of ether
there were obtained crystals: m.p. 129-132° (softening, 125°);
after recrystallization from ethyl acetate, m.p. 137-138°; Aol
3.02, 3.27, 5.80, and 6.16 »; Aoo® 249 and 275-279 mu (e 8410
and 1410, respectively).

Anal. Caled. for CiH)sN20: C, 73.01; H, 7.88; N, 12.17.
Found: C, 72.56; H, 7.81; N, 11.30.

3-(4-Piperidylmethyl)-2-indolinone.—Similar hydrogenation
of a solution of 15.0 g. of 3-(4-pyridylmethylene)-2-indolinone in
250 ml. of acetic acid in the presence of 5 g. of 109, Pd-C at 80°
resulted in a pressure drop of 1.48 kg./cm.? in the 4-1. system (ca.
3.9 molar equiv.) in 2 hr. Filtration and evaporation of the
acetic acid gave oily material which crystallized in the presence of
ether and afforded, after trituration with ether, 17.0 g. of slightly
pink crystals, m.p. 210-214° dec. Recrystallization of this
acetate salt from ethaiol gave pure material: m.p. 222-225° dec.
(sintering); ANY? 5,80 and 6.07-6.16 u (donblet) in addition to
bonded NH and ionic bands; AE9® 249 myu (e 8620) with a
shoulder 280 mu (e 1430).

Anal. Caled. for CieHeeN:Os: C, 66.18; H, 7.64; N, 9.65.

Found: C, 65.90; H, 7.75; N, 9.49.

3-(2-Pyridylmethylene)-5,6-dimethoxy-2-indolinone.—Cou-
densation of 10 g. of 5,6-dimethoxy-2-indolinone® with 6.2 g. of
pyridine-2-aldehyde in warm methanol (700 ml.) in the presence
of 5 ml. of pyrrolidine gave, after exothermic reaction and sub-
sequent cooling, 12.5 g. of dark red crystals: m.p. 240-244°,
raised by ethyl acetate recrystallization to 243-243°; Aju
(bonded NH), 5.90, 6.12, and 6.19 u; A\ 273-278, 340, and
442 mu (€ 19,370, 13,880, and 4410, respectively), with inflections
288 and 354 mu (e 16,130 and 11,490, respectively).

Anal. Caled. for C\sHuN:Os: C, 68.07; H, 5.00; N, 9.92.

Found: C,68.11; H, 5.10; N, 10.19.

3-(2-Pyridylmethyl)-5,6-dimethoxy-2-indolinone (XVII).—A
solution of 10 g. of 3-(2-pyridylmethylene)-5,6-dimethoxy-2-
indolinone in ethyl acetate absorbed H: very slowly when shaken
in the presence of 2.5 g. of 109 Pd-C, at room temperature.
After 8 hr., when uptake appeared to be complete, the solution
was filtered aud evaporated; discoloration was observed in the
presence of air. The red-brown residue provided 9.4 g. of tan
crystals when triturated with ether. Recrystallization from
ethyl acetate gave slightly discolored crystals: m.p. 119-121°;
ANuel honded NH ca. 3.15 (broad), 5.85, and 6.13 u; A" 2,62
mu (e 9140) and inflections 267 and 300 mu (e 8690 and 3700,
respectively). The compound was slowly soluble in, and rather
unstable to, acids.

Anal. Caled. for CsHisNOs: C, 67.59; H, 3.67; N, 9.85.
Found: C, 67.51;: H, 5.80; N, 9.77.

Attempted synthesis of the corresponding piperidylmethyl-2-
indolinone by further reduction of this compound in acetic acid
in the presence of Pd at 80° gave, after uptake of 3.10 molar
equiv. of Hs, an unstable, rapidly discoloring base which did not
crystallize and could not be converted to crystalline salts.

3-(1-Methyl-4-piperidylidene)-2-indolinone (IV).—Anhy-
drous NH; was passed to saturate a solution of 11.7 g. (0.088
mole) of 2-indolinone and 10.2 g. (0.09 mole) of 1-methyl-4-
piperidone in 230 ml. of ethanol which was then boiled 2.5 br.,
gradually reducing to a smaller volume. Upon treatment of the
cooled, concentrated solution with water, there were obtained
crystals which were collected, washed with water and with 3:1
aqueous methanol, giving 14.3 g. (729%) of product, ni.p. 169-
172°. Recrystallization from aqueous methanol raised the
melting point to 178-180°; AN 5,92 and 6.17 u; Moo 254,

max

260, 294, and 335 mu (e 27,280, 28,330, 7830, and 1890, respec-

tively).
Anal. Caled. for C.H;sN2O: C, 73.65; H, 7.06; N, 12.27.
Found: C, 73.60; H, 7.15; N, 12.42.

3-(1-Methyl-4-piperidyl)-2-indolinone (V).—Hydrogenation
of 4.1 g. of compound from the preceding experiment in the
preseuce of 3.5 g. of 1007 Pd—C, iu 300 ml. of ethyl acetate, under
3.2 kg./cm.? of Hs, was complete iu 5 min. or less at room tem-
perature. Filtration of the catalyst aud evaporation of the
solvent gave oil which ecrystallized on standing overuight.
The base, purified by recrystallization from ether, had m.p.
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131-133°; AY 5.91 and 6.20 p; MDY 230 and 275278 mu (e
6650 and 1410, respectively).

Anal. Calcd. for CuHisN=O: C, 73.01: H, 7.8%; N, 12.17.
Found: C, 73.13; H, 7.86; N, 12.01.

The corresponding hydrochloride, prepared by treatment of an
ether solution of the huse with alcoliolic HCI and recrystallized
from ethanol, had nup. 311-313° dec.; A3 5.88 aud 6.20 u as
well as NH (ca. 3.15 u) and hydrohalide (ca. 3.8 and 4.0 ) bands.

Anal.  Caled. for C\H i CIN,O: (, 63.03; H, 7.18; N, 10.50.
IF'ound: C, 63.10; H, 7.24; N, 10.67.

3-Cycloalkylidene-2-indolinones.—The procedure used in the
condensation of 2-indolinone with enainines of ketones is exempli-
fied by the preparatian of 3-cyclohexvlidene-2-indolinoune (VIa)
as follows. A solution of 10 g. (0.102 mole) of eyclohexanone and
.9 g. (0.111 mnole) of pyrrolidine in 300 ml. of benzene was re-
tixed nuder a water separptor for 1 hr.  The enamine solution
was added to 12.9 g. (0.097 mole) of 2-indolinone, which dissolved
rapidly. 'The solufion was heated on a steam cone for 0.5 hr.,
and then evaporated to smaller voliume to complete the crystal-
hzation of the product, which was then collected, washed with
beuzene, and air dried. The yield of slightly discolored, yellow
crvstals was 18.2 g. (886%), nLp. 168-171°, raised by further re-
ervstallization from benzene to 109-201° (lit. nLp. 192-198°;
>\,\,\"" 5.96 and 6.20 u; ADOT 235, 262, 294, and 349-354 mu
e 27,5800, 32,550, 8150, and 1080, 1'esp(\(tiv01\ ).

Anal. Caled. for CoHuNO: C, 78.84: H, 7.09:
Found: C, 70.14; H, 7.15; N, 6.73.

3-Cyclopentylidene-2-indolinone (VIb) was prepared by sinular
procedure using cyclopeutanone and crystallized rapidly fronm
thie benzeue solution, giving 84¢¢ of yellow crystals, m.p. 215—
219°, raised by recrystallization fromn methanol to 220-221.5°
A 5,91 and 6.10-6.20 u (doublet); x,*,:f;” 217, 231, 253, 260,
203, and 349 mu (e 8870, 26,160, 26,680, 32,565, 7680, and 1830,
respectively).

Anal. Qaled. for CuHNO: C,
Found: C, 78.40; H, 6.81; N, 7.00.

3-Cycloheptylidene-2-indolinone (VIc) was prepared by the
same procedure using cycloheptanone (17.7 ¢.) and 2-indolinoue
(20 g.), and did not crystallize immediately. Tromn the evapo-
rated reaction solution there was first recovered 3.8 g. of un-
changed 2-indolinone. The remaining oily material was treated
with 13 b of glacial acetic acid and warmed gently on a steam
cone Tor a brief period, then taken up in ether. The ether
solntion waxz washed with three portious of water, dried (MgSQ,),
and evaporated to a smiall volume. The criide product (7.3 g.,
2197) then crystallized and was collected. Reerystallization
from miethanol gave vellow uee(lles uLp. 160-171°; ANy
505 and 6.24 ;. APOF 233-253, 262, 205, 304, and 352 mu (e
27,300, 32,810, 8100, 6490, and 1930, 1espe(,tlvely>.

Anal. Caled. for CixHiENO: €, 19.26; M, 7.54; N, 0.106.
Found: €, 790.41; H, ©.63; N, 6.27.

Other 3-Alkylidene-2-indolinones (V1) wore prepared by ¢he
suute general reaction of 2-indolinone with pyrrolidine enaminces
of respective starting ketones,

3-(1-Phenylethylidene )-2-indolinone ( VId) wus obtained using
phieuvlacetone; yvield 816G after trituration with methanol.
Recryatallization from methanol gave yellow needles: m.p. 187
1$0°: AN 5,00 and 6.13-6.18 u (doublet); 29" 233, 260, 295,
and 353 mu (e 31,460, 32,250, 8130, and 1730, respectively).

Adnal. Caled. for CyHNO: ) 81.90; H, 6.06: N, 5.6
Found: €, 81.80; II, 6.09; N, 5.59.

3-(1-Phenylpropylidene)-2-indolinone (VIe) wuz obtalued
from benzyl ethyl ketone; yield 657 of vellow crystals, initially
np. 161-165° and changing to m.p. 182-185° after recrystalli-
aition from methpuol; Al 505 and 6.18 w; AetY 255, 261,
294297, and 353-360 mu (e 29,720, 29,420, 8200, and 1810,
respectively),

Anal. Caled. for CillaNO: ¢, 82.10;
Found: (), 82.15; I, 6.66; N\, 5.13.

After trestuent with methanolic sodiuin methoxide-nitro-
uethane solution and subsequent work-up involving treatment
with aqueous acetic peid, this compound was recovered as a
mixture aof two forms. After separation of some of the higher
welting form, the mother liquor (aqueous methanol) deposited a
lower melting form, m.p. 160-162° after recrystallization from
methanol. The infrared spectrum (Nujol) was very similar to,
but not identical with, that of the nip. 182-185° substance.
The ultraviolet spectry (KtOH), however, were virtually the
sallie.

Adnal. Found:

N, 6.57.

78567 1, 6.5%; N, T.03.

H, 6.51; N, 5.32.

C,%2.14; H, 6.61; N, 5.17.
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3-(1-Cyclohexylethylidene )-2-indolinone (VIf) wus obtained
from cyelohexyl methyl ketone, crystallized in 6755 yield from
methanol; a pure sample, recrystallized from the same solvent.
hed mnpe 200-202° X097 5,90 and 6.9 w4 Aot 254, 261,
203, and 349352 mp e 30,320, 35,790, 8120, and (840, resper-
tvely .

el Caled. Tor CplleNO: (0, 7063 1, 7.04;
Faad: C, 19.68; I, $.04; N, 5.76.

3-( a-Methylphenethylidene)-2 indolinone (VIg) wus obtained
from methyl phenethyl ketone in 83‘\0 vield by crystallization (3
cropx) from methanol; a smmple (yellow needles) recrystallized
from (he sanie solvent had m.p. 200-202°: AP 5.80 and 6.14-
6,10 w2 doabletts A2 254, 261, 204, and 352-253 mu (e 20,500,
32,050, 7780, and 1710, 1(‘\})(“(11\'81\

Anal. Caled. for (Ig]]"\(] (",
Found: C, 82.26; 11, 6.56: N, 5.25

3- ‘a-Benﬂlpheneth)hdene) 2- mdohnone (VIh), from di-
beuzyl ketone, emerged after treatinent of the ernde reaction
soltition with ieetic acid, as in the cveloheptanone reaction;
the vield »f subsequently methanol-triturated erystals was 2007
vellow needlex (from metlyuel), mp. 184-186%:  AL9 5.91 11111
G648 p cqnadrmpletis ADST 235, 208, and 338 .,m 1y
(e 25,520, 8490, and 870, respectively).

Anol. Caled. for CollpNO:  C, S£80; Mo 580 N, 4
Foand: (7, 84.584; H, ).‘)6, N, 4.10.

3-1~(2.2,6-Trimethylcyclohexyl)ethylidene]-2-indolinone
LVID, fromn tetrahydroionane, was abtpined in 609 vield; yellow
needlex from wethancl, urp. 155-157°; AJ¥ 589 and 6.16 w:
AZOL 51 -255, 261, 203, and 850-354 mu (e 20,140, 33,010, 7820,
and 11-10, respectively s

Anol. Caled. for CylhyNO: ) 80.95;
Fouud: €, S0.86: H, 9.33: N, 4.40,

3-(a-Methylbenzylidene )-2-indolinone.—A solution of 10.9 g.
(0.0%2 male) »f 2-indolinone, 13 g. (0.125 mnale) of acetophenone,
and 9 il of pipertdine i 80 ml. of diglvine was refluxed 3.5 hr.
The solvem was evipsrated.  Trituration of the dark residuc
with methanl guve 4.6 g (24701 of orange crystals, np. 189
193°; further recrystallization fromn methanol raised the melting
point to 195-107° {Hi 2 nup. 104°).

Hydrogenation of 3-Alkylidene-2-indolinones.—1Iu each casc,
the solution of ca. 10 g of a given enmponnd in 200 ml. of ethyl
wcetate was trewted wirth ra. 3 g of 109 Pd-charcoal, aund the
suspension was shaken «t romm temperature under 5 kg./em.? of
H.. Usnally the nptake of the calenlated amount of hydrogen
wus coaplete tn 5-10 min. at room temperature. A few cascs,
patably the eveloheptylidene derivative (VIe), were more slug-
gish, requiring elevated temperature (60°) for a short period for
eompletion.  Ivaporation of the filtered solutions gave quantini-
tive crude vields of solorless ervstalline proditets, which were
purified by recryvstallization from methanol, ethier, or ethyl wee-
Licles.

These 2-indolinones all showed aliravicler maxinic at or neav
250 mp {e 1R00--1900) ax well as maxima or inflexion points r.
260 1 (e H000--5700) and peaks 275280 mpu (e 1450 1600).

Phe hydrogeunation of VIa gave VI, unp. 168-169° (Lit.V m.p.
16%-169°).  Other derivatives of VII are listed in Table I,

3-Arvlidene-2-indolinones and Hydrogenation to 3-Benzyl-2-
indelinones,—Condensation of 2-indolinone with henzaldehyvde,
veratraldehyde, 3,4, 5-trimethoxybenzaldehyde, and other neutral
arnmatie aldehydes was carried ont by treatinent of o methanal
solution of equimolar amounts of 2-indelinone aud the appropri-
ate aldehyde in carh case with the ca. equivalent amonud »f
piperidine; affer the solitions had been boiled 5-10 min. on a
stearm cone, there wias copiows sepuration of crystuls.  After
cooling, these were collected, washed with methanol and, if
necessary, purified by further recrystallization from ethyl uce-
tiate or methanal.

3-Benzylidene-2-indolinone wus obtained as yellow crystals:
nLp. 181-183° (lit.*3 mp. 175-176°); A’ 5.83 and 6.10-6.19
w 1donblet); AEUM 940-245, 255, and 821 mp (e 11,280, 12,060,
and 17,940, respectively) with inflections 273 and 392 mp (e
8300 and 3050, respectively ).

3-(3,4.5-Trimethoxybenzylidene)-2-indolinone wus obtained
from ethyl acetate ax vellow needles, in.p. 214-217°, ANuel 591
and 6.17-6.22 4 (doublet), AOH 953 and 854 mu (e 15.050 aud
16,740, respectively ).

Anad.  Caled. b CelTaNO:
Yound: Cc00.07: H, 5,47 N, 443

T\'/. 5.80,

8210; I, 6.51; N, 5.3z

1, 0.39: N, 4.50.

60.44; H, 5.50; N, 4.50.

43) A Wall and P. Bagard, Compt. rend.. 148, 716 (1908,
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TaBLE 1
Caled., % Found, %
VII M.p., °C. C H N C H N Infrared, Amax. &
b 114-116 77.58 7.51 6.96 77.36 7.59 6.95 5.91,6.17
c 150-152 78.56 8.35 6.11 78.60 8.42 6.00 5.90,6.17
e 109-111 81.47 7.22 5.28 81.41 7.33 5.26 5.81,5.97,6.17
f 165-167 78.97 8.70 5.76 79.19 8.75 5.58 5.84,6.16
g 97-99 81.47 7.22 5.28 81.60 7.28 5.26 5.86,6.16
h 167-169 84.37 6.47 4.28 84.12 6.65 4.19 5.86,6.12-6.18
i 148-152 80.46 9.97 4.47 80.71 10.04 4.49 5.87,6.15

Hydrogenation of an ethyl acetate solution of this compound
(6 g.) in the presence of 109; Pd-C (1.5 g.) gave 3-(3,4,5-trimeth-
oxybenzyl)-2-indolinone, crystallizing from ether—ethyl acetate
as colorless crystals: m.p. 120.5-125°; A3 5.85, 5.99 (m),
6.15, and 6.26 u; the ultraviolet spectrum (EtOH) had inflection
points 232, 249, and 279 mgu (e 11,410, 8650, and 1960, respec-
tively).

Anal. Caled. for CsH | (NOy: C, 68.99; H, 6.11; N, 4.47.
Found: C, 69.23; H, 6.29; N, 4.35.

3-(3,4-Dimethoxybenzylidene )-2-indolinone was recrystallized
from ethyl acetate as bright yellow needles, m.p. 239-242°; an.e!
5.90 and 6.16-6.30 u; Aaor 251 and 371 mu (e 16,070 and 17,960,
respectively).

Anal. Caled. for C;H;3NO;: C, 72.58; H, 5.37; N, 4.98.
Found: C, 72.36; H, 5.39; N, 4.79.

3-(p-Fluorobenzylidene)-2-indolinone upon recrystallization
from ether gave one of the isomers as yellow crystals: m.p.
194-196°; AX9* 5.84 and 6.11-6.18 u; ACE" 252, 322 mu
(€ 12,940 and 13,920, respectively) with inflections 224, 272, and
388 (e 13,460, 8670, and 3310, respectively).

Anal. Caled. for C;H\J)FNO: C, 75.30; H, 4.21; N, 5.86.
Found: C, 75.10; H, 4.24; N, 5.95.

3-Benzylidene-5,6-dimethoxy-2-indolinone.—By condensation
of 45 g. of 5,6-dimethoxy-2-indolinone3 and 30 g. of benzaldehyde
in ca. 2000 ml. of methanol, in the presence of 45 ml. of piperidine
there was obtained 59.6 g. of red crystals, m.p. 210-212°, not
raised on further recrystallization from methanol, A\J:' NH
band and 5.93 and 6.20 x; AM¥ 270, 325, and 414 mpu (€ 16,740,
12,060, and 3930, respectively).

Anal. Caled. for CsHsNO;: C, 72.58; H, 5.37; N, 4.98.
Found: C, 72.60; H, 5.42; N, 4.91.

Condensation of 3-Alkylidene and 3-Arylidene-2-indolinones
with Nitromethane. 3-(1-Nitromethyleyclohexyl-1)-2-indolinone
(VIIla)—To a solution of 17.7 g. (0.77 g.-atom) of Na in ca. 300
nil. of dry methanol was added 62 g. (1.02 moles) of nitromethane,
and then 65.6 g. (0.307 mole) of 3-cyclohexylidene-2-indolinone
(VIa) together with about 200 ml. of additional methanol. The
suspension was lieated on a steam cone and stirred, which brought
about solution of the crystals and formation of an orange solution
in about 5 min. The solution was then boiled 4-5 min. and
allowed to stand and cool gradnally for 1 hr. Addition of 60 ml.
of acetic acid and then water (ca. 1500 ml.) caused the product
to separate as a viscous ghm. This crude material was conven-
tently separated and washed with water several times, by decan-
tation; when then treated with some warm methanol, it erystal-
lized. After being broken up thoroughly in methanol, the crys-
tals were collected and washed with the same solvent. There
was obtalned, in three crops, a total of 75 g. (899,) of air dried,
nearly colorless crystals, m.p. 153-156°. A pure sample was
prepared by further recrystallization from methanol; colorless,
gleaming crystals: m.p. 159-161°; AN 5.87, 6.17, and 6.44 u;
AoH 251 and 283 mu (e 7800 and 1540, respectively).

Anal. Caled. for C;H;sN.0;: C, 65.67; H, 6.61; N, 10.21.
Found: C, 65.61; H, 6.72; N, 10.42.

Attempts to add sodionitromethane to 3-cyclopentylylidene-
2-indolinone by the same procedure, and by using a longer
reaction time or stronger base (KO-t-Bu) catalyst, were unsuccess-
ful. When the procedure was applied to 3-cycloheptylidene-2-
indolinone (19.5 g.), using sodionitromethane and boiling 20 min.,
the starting material dissolved after about 7 min. and from
the deep green solution a brown solid separated later. When
worked up as in the preceding experiment, adding first 15 ml. of
acetic acid and then water and crystallizing the crude material
by means of methanol, this reaction mixture provided 17.8 g. of
crystals melting over the range 115-145°. Fractional crystalli-
zation of this mixture from methanol gave first 8.4 g. of recovered
starting material, having m.p. 169-171° and identical infrared

spectrum. The material remaining in the filtrate was an en-
riched mixture of starting material and product VIIIc, as proven
by reduction to the corresponding amine, described under the
next heading. However, efforts to purify VIIIc by further
fractional crystallization of the mother liquors were unsuccessful,
giving four additional crops of crystals, weighing a total of 7.6 g.
and having melting point ranges 120-145, 118-124, 112-117,
and 122-1253°, all of which were mixtures and did not, after
further recrystallization, provide analytically pure VIIIc.

3-(1-Methyl-1-phenyl-2-nitroethyl)-2-indolinone (VIIId) was
prepared from VId (15 g.) and sodionitromethane (from 3.0 g. of
Na and 9.5 ml. of nitromethane) by a siniilar procedure in which
the mixture was boiled 13 min. and allowed to stand and cool 0.5
hr. before working up as described above. From methanol
there was secured 15.7 g. (849) of light vellow crystals, m.p.
155-163°. Recrystallization from inethanol gave colorless
crystals: m.p.196-199°; Aav 580 6.16, and 6.42 u; AEOF 251
and 282 mu (€ 8150 and 1490) with inflection 293 mu (€ 1160).

Anal. Caled. for CsH;gN:0;: C, 69.66; H, 5.85; N, 9.03.
Found: C, 69.55; H, 5.90; N, 8.81.

Compound VIf failed to condense with sodionitromethane.

3-(1-Benzyl-1-methyl-2-nitroethyl)-2-indolinone (VIIIg) was
obtained as an oily mixture with unchanging starting material
by condensation of 30 g. of VIg with methanolic sodionitrometh-
ane reagent prepared using 5 g. of Na and 15 ml. of nitromethane.
The reaction was boiled 17 min. until none of the slowly dissolving
crystals of VIg remained, and after standing another 0.5 hr. was
worked up as described above to give first a small amount of
starting material (m.p. 194-196°) and then an oil which was ex-
tracted with ether. The ether solution was washed several times
with water, dried (MgSO,), and evaporated. The residual 34 g.
of red-brown oil did not crystallize; that it consisted mainly of
VIIIg was shown by reduction to corresponding amine Xg as
described below.
3-[1-Methyl-1-nitromethyl-2-(2,2,6-trimethylcyclohexy!)-
ethyl]-2-indolinone (VIIIi).—Reaction of 30 g. of VIi with sodio-
nitromethane prepared using 3.5 g. of Na in methanol and 16.5
ml. of nitromethane, was brought about by boiling for 19 min.
until the starting material dissolved and a light brown solution
was obtained. The crude product, isolated after acidification
with 17 ml. of glacial acetic acid and treatment with water, did
not crystallize in the presence of methanol. It was extracted
with ether; the ether solution was washed twice with water,
dried (MgS0O.), and evaporated to a small volume. Partial
crystallization occurred after the crude material had been al-
lowed to stand several days in the presence of ether. Filtration
eventually gave a total of 3.5 g. of crystalline product. After
further recrystallization from methanol the compound had m.p.
151-152°; A 5.86, 6.16, and 6.42 p; Aeo® 250 and 283 my
(€ 7260 and 1360, respectively).

Anal. Caled. for CixH2N.Os: C, 70.93; H, 8.66; N, 7.52.
Found: C, 71.07; H, 8.66; N, 7.42.

The remaining material did not crystallize further but con-
tained a diastereoisomer of the same product as shown later
by reduction to corresponding amine, Xi.

3-(a-Phenyl-g-nitroethyl)-2-indolinone (IXa).—To methan-
olic sodium methoxide, prepared from 7.6 g. (0.33 g.-atom) of
Na and 27.1 g. (0.444 mole) of nitromethane, was added 32.5 g.
(0.147 mole) of 3-benzylidene-2-indolinone. Slow reaction,
evidenced by a noticeable tendency for the crystals to dissolve,
took place at room temperature. The mixture upon warming just
to the boiling point rapidly became a bright red solution. This
solution was allowed to stand and cool very gradually for 1 hr.,
during which time the red color faded and was replaced by a
much less intense brown. After treatment with 25 ml. of acetic
acid, the solution was diluted with 1700 ml. of water. The crude
product which separated crystallized readily after having been



134 Gourvon N, Warnker, Royvanp T, Satirn, axp Barsara N Weaver

washed with water and treated with a small quantity of methanol.
There was collected 28 g. (675%) of product, nup. 120-125°.
Recry \ta,lhzatu)n from methauol gave colorless cryatuls: |)
153.5-155°; AMF' 5.86, 6.16, and 6.45 u;  Aber” 251 and 27728
niu (e 7030 and 1400, respectively).

Anal.  Caled. for CiH N:Oy: ) 68.07; H, 5.00; N, (.02,
Yoaud: C,68.11; H, 5.05; N, 10.09.

Compound IXb, prepared by analogous procedure, was ob-
tained ag a viscous oil.

3-(«-[(3,4,5-Trimethoxyphenyl)-3-nitroethyl]-2-indolinone
(IXe).-—Candensation of 49.5 g. (0.159 mole) of 3-(3,4,5-trimeth-
oxybenzylidene)-2-indolinone with sodionitromethane, prepared
from 7.2 g. (0.513 g.-ntom) of Na i1 methanol and 24.8 g. (0.406
mole) of nitromethane, was slower than the precediug reaction
and required 8 miu. of boiling for dissolution of starting material,
Otherwise the manipulations were the saime as described in the
preceding experiment; the yield of ernde product (ni.p. 188-193°)
was 43 g. (729%,). Recrystallization from wmethanol gave nearly
colorless, pure crystals:  uip. 208-204°: Nl 583, 6.14, 6.27,
and 6.42 g N0 inflections at 248 and 279 mu (e 7060 and 2240,
respectively ),

Anal. Caled. for CrysHoNaQg: €, 61.28;
Found: €, 61.22; T, 5.60; N, 7.37.

3-|a~(2-Pyridyl)-g-nitroethyl] -2-Indolinone (IXd).—A similar
repetion of 21 g, (0.0945 mole) of 3-(2-pyridvhmethyviene)-1-
indalinone with methanolic sodionitromethatie prepared from 4.2
g. (0183 g.-atom) of Na and 14.7 g. (0.24 mwole) of nitromethane
gave, under the conditions deseribed for the benzylidene-2-indo-
hnone reaction, an aily product. After extraction with ether,
washing with water, drying (MgSO,), and evaporation, there was
obtained 29.6 g. of brown oil.  After 3 days this material crystal-
lized. Tritaration with ether-methanol and recrystallization from
methanol gave colorless needles: mup. 151-153°; ANu! 584,
6.16, 6.26, and 6.42 u; AEC¥ 951 mp (e 9240) and inflection
poiuts 259 and 283 mu (e 8140 and 1430, respectively ).

Anal.  Caled. for CsHisN.Qy: C, 63.50; T, 4.63; N, 14.85,
Found: C, 63.25; H, 4.66: N, 14.56,

Hydrogenation of Nitro Compounds VIII and IX to Oxytrypt-
amines (X and XI). 3-(l-Aminoethyl-1-cyclohexyl)-2-indolinone
(Xa).—A nuxture of 36.5 g. of VIIIa, 20 g. of 10% Pd-C, and 300
mil. of ethyl acetate was shaken under He (initially 3.15 kg./cur.*>.
There was not appreciable uptake at room temperature, and
therefore heat was applied to raise the temiperature to ca. 75°,
wherenpon a pressure drop of 2.52 kg./em.2(ca. 3.3 molar equiv. ;
took place within 1 hr. 'The suspensiou was filtered while still
warn, and the catplyst was extracted with two portions of ho
ethyl acelate, for the prodict separated from cooled ethyl acetatc
solations. The combined filtrates were evaporated to smuall
volame and the accumulated crystals were collected in several
crop= and washed sparingly with ethyl acetate; yield 14.7 g
(457 ) nup. of purest naterial 221-228°, not ryized on further
recrystallization from niethanol (nip. 208-221°): AN 20y,
3,00, 3.14, 3.25, 5.00, and 6.00 g AP0 058 and 201 wa (e 7310
and 2570, respectively).

Anol. Caled. for C,HeN:Q: €, T3 T¥ . 825; N,
11470 TFound: €, ¥3.53; H, S.25: N, 11.58

The sanie amnine was formed in lower )1eld when VIIIa wax
hydrogenated in acetic acid solution in the presence of Pd-C.
The compound was =oluble in aqueons acids. 'The yield of ma-
terial, n.p. 217-220°, was increased to T0°¢ by carrying out the
hydrogenation in 2.5:1 ethyl acetate—ethanol, ax solvent.

The corresponding N-benzyl-N-methyl derivative was prepared
by a combinatiorc of Decker methylition? and reduction, ax
follows.  The amine (3.2 g.) and 1.0 g. of benzaldehyde in 200
mil. of toluene was refiuxed under a water trap for 0.5 hr., and
the resulting solution was treated with excess (ca. 10 ml.) CHsl
and refluxed 5.5 hr.  Iivaporation gave a yellow glassy mnaterial
which was dissolved in miethanol and treated with excess (co.
R g.) NaBH, in portions. 'The mixture was boiled on steam cone
for 15 min. to remove niost of the methanol, and the cooled
residiie was treated with water. An oil separated, and crystal-
lized when chilled. An ether exiract of this base, after drying
(K.CO;3) and evaporating, gave a \1)11(1 which melted over the
range dl--105°, was \ul\dted md canld ot be veervstallized ef-
fectively.  The corresponding hydrachlaride wus precipitated
from ether pud reconverted to base: thix base waxagain extracted
with ether and reconverted to the hydrochloride which, after
sicltres timent, was sufficient v pure to recrystallize from ethanol -
ether; eolorless crystals, m.p. 2435-246° dec. after drving

I, 5.41: N, 7.52-

Vol &

. il . . o .
eeecne; e 590 and 6009w, 1u addition to prolonaied N

bands; AEH ):)4 mu (e 6960) with shoulder 279 mpu i e 14803,

Anel. '*11111. for CauHlagCINLO: ', TH76: HL 7.500 N 72N,
Found: (4, T1.67; H, 7.39; N, 7.54.
3-[1-Aminomethyl-1-cycloheptyl)-2-indolinone (Xc ). lydro-

geuation of 7.0 g of the imipure, crystalline mixtare contiduing
VIlle, obtained us deseribed above, i 300 mlb. of e¢thyl acetare
in the presence of 4 g. of 109, Pd-C' at 75° for 2. gave, after fil-
tration, a colorless s»lntion which. «'ter evaporition ta 50 ml.
and chilling, first deposited 4.4 ¢, ol VITe, mp. [40.5-152°,
when recrystallized from metheaaol (infrarved speetrim che same
ax aathentic Viles,  The filirate afier removal of this nnderial,
apon slow evaporsdion ehien vielded a smiall teo. 0.5 g.) sampless!
acid-soluble Xe: uLp. lS(i-—IHSO after methanal recryvstallization:
At 2,01, 2.08, 444, 580, 6.08, aud 6.25-6.27 « liriplets:
,r‘::l’ 257 md ")) mu Ce 144() m(i 2080), respectiv (\1\ )

Anal. Caled. for CullaN.GO: O 74980 L 8580 N,

Found: C, 74.53; H, £.54; N, 10.76.

3-(1-Methyl-1-phenyl-2-aminoethyl)-2-indolinone (Xd).

Stnilar hydrogenation of 9.0 g. of VIIId in the presence of 10 g.
of 10¢] Pd-Cin 300 ml. of ethylweetate at 80° for 0.8 hr. resmdted
i the caleulated pressure drop.  After filtration, evaporation »f
solvent, nnd tritnration af the residuc with ethyl acetate or metha-
nol, there was obtained 3.0 . of ac 1(1 wluble, olarless crvstals,
m.p. 2212207, raised (o 230-240.5° deo. npon f111th(1 recryslid-
hizatiou from methanol;  ANSY 280, 3.01, 3.14, 5.94, and 6.08 u:
ADYH 037 and 202 miu (€ 7220 and 2770, respectiv 01_\ 1.

Anal. Caled. tor CisHweNLO: 701 M, 7190 N, w29,

Found: €, 77.05: 1 ©84; N, 10.00.

3-(1-Benzyl-1-methyl-2-aminoethyl)-2-indolinone ¢Xg;.

Hydrogenation of 20 g. of crude, oily VIITg in the presence of 12
g o of 107 Pd-C m e ,(Nl ml. of ethyl acetute at 80° far | hr., mniil
a correct pressurce drop hind been observed, resulted, alter 11111 11111
and ¢vaporation, g vellow oil. Afler this waterial had been
Wlowed to stand (or | mantl, occasionally in the presence of
ethanoland ether, there were foruted some colorless crystals which.
after ether ailuration, amonnted (o 0.8 g., nup. co. 1601707
Purification by recrystallization from ethanol gave a pure sample,
|)l(’\lllll,l})]\ {le higher melting diastereoisomer of Ng: m.p.
FO5-107%: AN 280, 5,00 3,13, 3.23, 5.05, and 6.08: AL C23x
and 203 i ie T610 and 2530, IP\I)((HV(]\ ) with a shoulder
268 i e 8460

Anol. Caled. for CullaNa0: ) 77.52:

Found: €, 77.52; L, 0505 N, 0850,
3-{1-Methyl-1-aminomethyl-2-( 2,2,6-trimethylcyclohexyt ;-
ethyl|-2-indolinone (Xi).-—Hydrogenation of 5.0 g. of crystalline
VI in the presence of 5 g, of 107, Pd~C 1 300 ml. of ethyl
aceriate for 2 hir. afforded, after filtration aund evaporation, :(
colorless oil, cry=tallizing i1 ¢cthyl acetate and giving eventially 2
g. of calorless sryvstals; Atlor 1(pened recrystallization from
methanol: uLp. 154-186° mD 80, 2,07, 3,13, 5.06, and 6.12
wr APOR 23T and 2010 mp (e T )U and .,120, respectively).

Anal. Caled. for (,‘:-31'1’3.;\.;‘“: (‘, T?.I‘i. H, 10.01;
Fannd:  C, 76,94 11 10.00: N, K05,

Separate, simlar hydrogenation of crade, oily VIHL in the
presetice of 102070 Pd-C took place Tor the most part at rorm
rentperalire, and wis completed by coutinaing the reaction for a
brief period at 75°.  The crude product, a yvellow oil, erystallized
partly an standing with ether-ethuanol, and after ether tritarafion
gave 5.0 g. of the same amine as obtained from the preceding
experiment, bal in an impare coudition; nup. 163-163° aler
recrvstallization from wethanol. This sample was resubjected
to hydrogenation at 5 kg./cm.‘-‘ m ethyl acetate in the presence
of 3 g of 1097 Pd-C at 75° for 6 hr.  Purification of the resulting
puaterial by recrysi: 1111/(1l,i()n from eihyl acetate, giove colorless
crystals, mup. 189-191°2: speetra identical with (lose of the sum-
ple deseribed above.

And. Found: (4 72.25; H, m.16; N, 8.00.

3-( «-Phenyl-g-aminoethyl )-2-indolinone (Xla).-A solition
of 14.7 g. of mitro mmpmm(l IXa in 250 wl of (1hyl aeetate,
muldmmg 7 . of 104 Pd-C, absorbed 0.973 kg./cui.* (3.3 wolar
eqmv jy of Hy when \11(11\911 us pcn t of a 4-1, gystem under 3.15-kg./
en? gauge pressure at (6°.  The cooled suspeunsion was filtered.
The catalyst was lenhed with two portions of boiling ethyl
acetate~ethanal, wnd the combined solutions were evaporated.
Tritnration s» the pardy ervstalline residue with ethyl acetate
gave 4 otal of 3.2 g 12400 of colorless, acid-soluble crystals,
nLp. 195-203° The mwther liqaor turned parple on stmding
ward did nat provide any mwere af the ervstalline produet. A
<amiple, reervsiallized from ethanol, had nup. 212.5-215°; AN

1o.54.
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2.88, 3.07, 5.91, and 6.17 p; Mas 231 and 275-282 mu (e T390
and 1370, respectively).

Anal. Caled. for C;sHgN0O: C, 76.16; H, 6.39; N, 11.10.
Found: C, 76.32; H, 6.53; N, 10.88.

Similar hydrogenations of IXb and IXec¢ gave acid-soluble,
gradually air-discoloring, viscous oils from which crystallineamines
could not be obtained. Acetylation, or attempts to prepare
corresponding hydrochlorides, did unot lead to crystalline deriva-
tives.

3-[a=(2-Pyridyl)-8-aminoethyl]-2-indolinone (XId).—Hydro-
genation of 26.2 g. of IXd in ethyl acetate in the presence of 11
g. of 109, Pd—-C was carried out first at room temperature, until
ca. 2 molar equiv. had been taken up (ca. 2 hr.), and then at
60° until a total of 3.0 molar equiv. had been absorbed. Some
green gum separated from the filtered, chilled solution. The
clear, decanted solution, upon evaporation gave yellow oil, which
deposited crystals when scratched in the presence of ether and a
small amount of ethanol. The colorless crystals (4.0 g.) obtained
by trituration with these solvents were purified by further re-
crystallization from ethanol-ether; m.p. 169-171°; AN 2,97,
3.03, and bonded NH bands, 3.91 and doublet 6.16-6.27 u;
AMOH 253 (e 9940) and inflections 262 and 283 mu (e 8200 and
1 560), respectively).

:1"(1[. Calcd. fOI‘ ClaHla.\.aoi C, 7112, H, 597, t\', 16.59.
Found: C, 70.55; H, 6.21; N, 16.09.

Attemnpts to promote further reduction of the pyridine moiety
of this compound to the corresponding piperidine, using Pd-C
and warm ethyl acetate, resulted in the expected uptake of Hs,
but the base obtained was not crystalline. Acetylation of the
crude oil with acetic anhydride at room temnperature gave, after
several days, crystals, m.p. 235-237° dec. after recrystallization
from ethyl acetate, which appeared to be a solvated form of the

N,N -diacetate of the aminopiperidine: A %' strong multiple
NH bauds, 5.78 and inteuse doublet 5.93-5.98 x; AZ%¥ 250 mu

(€14,110) and inflection 284 mu (e 1240).

Anal. Caled. for C]9H25.\.303'H20: C, 6314, H, 753, N,

11.63. Found: C, 63.06; H, 6.06; N, 12.16.

1,3-Dimethyl-3-phenyl-5-nitro-2-indolinone.—To sodium
methoxide (from 1.1 g. of Na) in methanol (100 ml.) was added
2.1 g. of 3-phenyl-2-indolinone® and 12 ml. of CH;I. The solu-
tion was refluxed 3 hr., evaporated to smaller volume, and the
cooled residue was treated with water. The red oil, crude 1,3-
dimethyl-3-phenyl-2-indolinone, was isolated by extraction
with ether, washed until neutral, dried (MgSO,), and evaporated;
the residue did not crystallize (lit.32 m.p. ca. 30°). It was dis-
solved in T ml. of glacial acetic acid and nitrated by addition of
12 ml. of concentrated HNO; (d 1.42) while cooling in ice to
prevent temperature from rising above 30°. After 5 min. the
mixed acid solution was poured over ice. The brown, partly
crystalline, crude product was extracted with ether; the ether
solution was washed with successive portions of water, dilute
NaOH solution, and water, dried (MgSO4), aud evaporated.
By recrystallization from ether there was obtained 1 g. of crystal-
line nitro compound, m.p. 132-138°. Purified by recrystalliza-
tion from methanol, the sample had m.p. 133.5-137° (lit.’2 m.p.
138°); ANu! 5,80, 6.19, and 6.59 w.

Anal. Caled. for C]sHmNanf C, 68.07; H, 5.00; N, 9.92.
Found: C, 68.06; H, 4.99; N, 9.74.

1-Methyl-3-benzyl-2-indolinone (XIIa). A. Methylation.—
To a solution of 8.4 g. (0.365 g.-atom) of sodium in 500 ml. of
methanol was added 69 g. (0.312 mole) of 3-benzylidene-2-indoli-
none and then, in portions, 35 ml. of CH;I. After the initial,
exothermic action had subsided, the solution was refluxed 2.4 hr.,
and allowed to stand 3 days. Additional methyl iodide (20 ml.)
was added; the solution was refluxed 2 hr. longer, then evapo-
rated to smaller volume, and the cooled residue was treated with
water. The ether-extracted material, after washing with water,
drying (MgS80,), and evaporating part of the ether, deposited
9.3 g. of recovered starting material, m.p. 174-178°. The re-
maining crude, oily product (36 g., 769 ) did not crystallize and
was used in the next step.

B. Hydrogenation.—The 36 g. of greenish oil from A in 350
ml. of ethyl acetate was treated with 8 g. of 109, Pd-C, and the
suspension was shaken under 3.2 kg./cm.? (gauge) of hydrogen
at 60° for 8 hr. when, in the 4-l. system, a 1.4-kg./cm.2 pressure
drop had occurred. The filtered solution was still yellow, aud
therefore was charged with 9 g. of fresh catalyst, rehydrogenated
at 3.2 kg./cm.? and 60° for 2.5 hr., aud again filtered. From
the resulting colorless solution, upon evaporation, there
was obtained 36.1 g. (64%;) of colorless product, m.p. 64-68°.
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A pure sample, after recrystallization from ether, had m.p.
70-71°, A4 5.85 and 6.16 u, Ao 253 mu (e 8200) with shoul-
ders at 263 and 281 mu.

Anal. Caled. for CeHi:NO: C, 80.98; H, 6.37; N, 5.90.
Found: C, 80.98; H, 6.37; N, 5.79.

1-Methyl-3-(3,4-dimethoxybenzyl)-2-indolinone (XIIb). A.
1-Methyl-2-indolinone was prepared either by Stollé cycliza-
tion®* or in larger quantities and in a less pure condition by hy-
drogenolysis of N-methylisatin as follows. A mixture of 21 g.
of N-methylisatin and 5 g. of 109, Pd-C in 250 ml. of glacial
acetic acid, shaken under 3.2 kg./cm.2 of H; at 70°, consumed ca.
1 molar equiv. of Hzin 1 hr. and then, more slowly, additional gas
to a total of 1.17 molar equiv. Evaporation of the filtered solu-
tion gave a thick, red oil, from which, on standing, there slowly
separated 4 g. of a high-melting by-product, n1.p. 197-199° (prob-
ably an isatide) which was removed by filtration. No attempt
was made to further purify the remaining clarified, crude oil before
using it in subsequent reactions, since N-methyl-2-indolinone is
fairly soluble in water and extraction and washiug procedures
led to much loss of material. Distillation of the crude com-
pound in the presence of traces of acetic acid also is inadvisable,
due to decomposition.

When N-methylisatin (16.1 g.) was hydrogenated in ethyl
acetate (200 ml.) and acetic acid (50 ml.) in the presence of 109
Pd-C (4 g.) at 70°, only 1.09 molar equiv. of H, was taken up,
and from the filtered, evaporated solution there was obtained,
after addition of water, extraction with ether, washing with
NaHCO; solution, dryving, and evaporation, 3.2 g. of crystals
which, after recrystallization from ether and benzene, had m.p.
155.5-157° and proved to be N-methyldioxindole (lit.** m.p.
149-151°); Y9307 (broad), 5.86-5.92, and 6.19 u; A ™ 210,
258, and 288 mu (e 26,700, 6120, and 1220, respectively ).

Anal. Caled. for CHNO:: C, 66.24; H, 5.56; N, 8.58.
Found: C, 66.48; H, 5.73; N, 8.34.

B. 1-Methyl-3-(3,4-dimethoxybenzylidene )-2-indolinone.—
To 19 g. of crude N-methyl-2-indolinone and 21 g. of veratralde-
hyde in 200 ml. of methanol was added 8.8 g. of pyrrolidine.
The green solution was boiled 15 min., reduced to smaller volume,
cooled, and treated with water. The crude product was ex-
tracted with ether—ethyl acetate. The organic solution was
washed with two portions of dilute HCI, then several portions
of water, dried (MgS0,), and evaporated. The residual oil
crystallized in ether giving 11.3 g. (309%) of yellow crystals, m.p.
112-118°. Recrystallization from ether gave a pure sample:
m.p. 127-129°; AN 5.91 and triplet 6.21, 6.29, and 6.35 u;
A0 963 and 368 myu (e 16,070 and 23,520, respectively).

Anal. Caled. for C;sHi1NO;: C, 73.20; H, 5.80; N, 4.74.
Found: C, 73.01; H, 5.83; N, 4.65.

C.—Reduction of 11.3 g. of the veratrylidene compound from B
in ethyl acetate in the presence of 3 g. of 109 Pd-C at room
temperature gave, after ether treatinent of crude oil, 6.0 g.
(539%,) of colorless crystals: 1n.p. 109-111°; v 5 84 and
doublet 6.17-6.25 u; ALO® 231, 253, and 279 mu (e 12,610,
10,090, and 5360, respectively).

Anal, Caled. for CsH)sNO;: C, 72.70; H, 6.44; XN, 4.71.
Found: C, 72.69; H, 6.66; N, 4.70.

1-Methyl-3-(p-Chlorobenzyl)-2-indolinone (XIIc). A.—3-(p-
Chlorobenzylidene-2-indolinone was prepared by condensation of
2-indolinone with p-chlorobenzaldehyde in niethanol in the
presence of piperidine (boiled 12 min.) and recrystallized from
methanol; yellow-orange crystals, m.p. 196-198° (lit.** m.p.
184°); AN 5.82 and 6.14-6.21 u; A 254, 329, and 396 mu
(12,730, 16,160, and 3610, respectively).

Anal. Caled. for CsHWwCINO: C, 70.45; H, 3.94; N, 5.49.
Found: C, 70.86; H, 3.97; N, 5.47.

B. N-Methylation of 39 g. of compound from A in a solution
of 6 g. of Na in methanol with 50 inl. of CH;l, as described for the
1-methyl-3-benzylidene compound, gave a crude solid niixture of
product and starting material, which was fractionated and re-
methylated to obtain the former by the following steps: (1)
several filtrations of progressively more concentrated methanol
suspensions of the naterial removed 9.5 g. of the less soluble
starting material; (2) the residue from evaporation of filtrate was
refluxed 3 hr. with a solution of 6 g. of Na in 100 ml. of methanol
and 50 ml. of CH,l and, after evaporation, worked up as before to
give 30.5 g. of low-ntelting (89-95°) material; (3) a solution of

(44) See F. K. Beilstein, *Handbuch der Organischen Chemie,’ Vol. 21,
1s¢ Ed., 1935, p. 579.
(45) P. W. Neber and E. Rockner, Ber., 56, 1710 (1923).
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this material in ligroin, filtered clear of remaining insoluble resi-
due and evaporated, gave nearly pure product which, after re-
crystallization from ether, afforded a total of ca. 24 g. (5857) of
vellow crystals suitable for further work. Repeated recry=(al-
lization from ether gave a pure sample: m.p. 108-110°; AXn™
5.82 and 6.19 u; AROF 256, 260-270, aud 330 mp (e 11,880,
11,420, and 16,910, respectively) with shoulders at 278 and
390 nip.

Anal. Caled. for CeHwCINO: (¢, 71.24; 1, 4.49: N, 3.10.
Found: C, 71.12; H, 4.54; N, 5.27.

C.—Reduction of 13.5 g. of the product front B in ethyl pcetate
in the presence of 4.4 g. of 1097 Pd-C at room temperature led ta
uptake of 1.1 molar equiv. of Hain 7 min. and, after filtration and
evaporatiol, gave a quantitative yield of crude crystals suitably
pure for further work. A =ample, recrvstallized from ether,
had m.p. 116-118°; ANZ" 8.87 and 6.17 u; A 254 (e 82107,
with shoulders 222, 265, and 276 mp.

Anal. Caled. for CHLCINO: €, 70.70; 11, 3.20:; N\,
5.6, Found: C, 71.08; H, 5.25; N, 5.00.

1-Methyl-3-(p-fluorobenzyl)-2-indolinone (Xlld). A.--lm-
pare l-methyl-3-(p-flucrobenzylidene)-2-indolinone was prepared
cither by raudensation of p-fluorobenzaldehyde with N-methyl-2-
indolinone (from reduction of methylisatin) in methanol in the
presence of piperidine, following the procedire described in fore-
going experiments, or by methylation of 3-(p-fluorobenzylidene -
2-indolinotte ax described for 1-methyl-3-benzylidene-2-indoli-
noue.

B. Reduction.-~The crude product (nnp. ca. 130°) aficr
removal of less soluble, resinaus material by solution in cyelo-
Lexpne, decantation, and evaporation, was hydrogenpted i
ethyl acetate salution in the presence of 109 Pd-C at room
temperature, as usual. Filtration and evjporation gave colorless
oil or low-melting solid suitable for further use. A sample was
purified by crystallization from ether-ligroin; colorless cryvstals,
melting partially at 87-90° and completely at 135°: A0¥ 5.80-
5.87 (broad) and 6.18 g Ah%% 206 and 233 my (e 31,010 aud
K280, resxpectively) with inflection 281 mpu (e 1500).

Anal. Caled. for CHLWFNO: C, 75.27; H, 5.55; N, 5.49.
Found: C, 75.20; H, 5.531; N, 5.54.

1-Methyl-3-benzyl-5,6-dimethoxy-2-indolinone (XVI. A.
Methylation of 59.6 g. of 3-benzyvlidene-5,6-dimethoxy-2-
indolinone i the presence of sodium methoxide (fromn 3 g. of Na)
ad 50 ml. of CH;1, was carried out in 1 1. of toluene, by refluxing
for 6 hr. and allowing to stand 3 days. The reaction mixture
wax distilled in varwo to a smaller volime and (reated with
water. After fillration to remove impure crystals of starting
niaterial-prodnet mixture, the organic layer, dilnted with ether,
was washed with water, dried (MgRO,), aud evaporated, to give
crude product. The yield of orange crystals, nielting cn. 135
140° and snitable for reduction, was 17.7 g, A completely pure
=aple of the 3-benxylidene-N-niethyl derivative, prepared tn this
way, coald nol be obtained by recrvstallization; crystals, m.p.
|45--146°, obtaited from methanol or other solvents ualways= ap-
peared to be contamingled with munethvlated material; AL
banded, wepk NH band as well a< 5.86 and 6.1% u. The ultra-
violet carve showed strong absorption at 274, 280, 526, and 420
g,

Anal. Found: ) 73.87; H,5.73; N, 5.01.

B. Hydrogenation wjus perforined on a filtered cthyl acetate
solition of 17.5 g. of product from A i the presence af 4.5 g. of
1065 Pd-C for 2 hr. at 60°,  Evaporation of the filtered solution
gave, upon trituration with g small amonnl of ether, 15.5 g. of
slightly piuk crystals, wmp. 103-107°.  Recrystallization from
ether guve colorless crystals, nup. LOS=110° AV 5.84-5.05
(bropd peak) and 6.19 g, AN 208 and 274 mpu (e 31,950 and
6320, rexpectively) with inflectiore 297 mu (e 4670).

Anal. Caled. for CeHyNO.: Co T2.70; H, 6.44; N, 4.71.
Fouud: C, 73.02; 11, 6.48; N, 4.606.

1-Methyl-3-cyclopentylidene-2-indolinone.—A solution of N-
A'-cyclopeutenylpyrrolidine was prepared as usual by refluxing a
solution of 10 g. (0.119 nwole) of cyclopentatione nnd 11 ml.
(9.4 g.. 0.132 mole) of pyrrolidine in benzene under a water trap.
This was added 10 a solution of crude N-methyl-2-indolinone
(from rednetion of 22.7 g, of N-methylisatin) in 200 ml. of ben-
zene, and the solution was boiled 10 min. The cooled, dark
green =olution wys treated with dilute 1Cl.  After addition of
cther, <haking, and separatirg, {he organic layer was washed with
several pordons af water, dried (Mg8Oy), and evaporated. A
=olntion of 1he dark, residual oil in a small amonnt of ether
deposiled 9.6 g. (385) of greenish yellow crystals, nnp. 78-%2°,
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Reerystallization from ether (Norit) raised the melting poit s
K3-84°0 AP 591, 6.08 (m), and 6.21 w; MM 257, 262, 204,
and 350 mip (e 30,030, 35,660, 7460, wnd 1330, respectively v

dnal. Caled. for CuHNO: O, 78.84; 11, 7000 N, 6.57.
Found: . 70.04; H, 6.98; N, 6.55.

Hydrogenstion of thix compound in cthyl peerate i the pres-
ence of 106 Pd-C, ax usnal, resulted in the expected nptake ¢in
10 mind.  The product, crnde 1-methyl-3-cy clopentyl-2-indoli-
none { X'Viisolated as usual, was an oil, not fully characterized buv
sufficiently puare for alkylation to give the corresponding 5-(g-
dimethylaminoethyD) componnd, characterized as the picrate,
as described below.

1-Methyl-3-( p-chlorophenyl )-2-indolinone. A. p-Chloro-
mandelate of N-Methylaniline.---A zclution of 40.5 g. of p-
cliforomrandelic acid i 400 ml. of acetie anhydride wasg reflnxed
7 hr., the excess reagent was distilled 70 racico (steam cones, nad
the residual syrup Aually was dried in a streamn of air. The
chilled, crude material was treated with 45 ml. of N-methylamline.
After initial exothermic reaciion was complete, the material was
hejpted (sieamn cone) overnight.  The purple oil, dissolved in
ether, wax wished with 2aceessive portions of dilute HCL water,
NallCO;, and waler, ard was dried /MgSO). Kvaporation of
salvent left 87 . of light brown oil, erystallizing partly on st:aud-
ing. The ervatals (N-nethyvhicebailide, nip. 100°% were re-
moved by filtration, and the 33 g. of rennining, crude o1l wies
used in the nexi step without farther puritication.

B. Meisenheimer Cyelization.!3- -The crude oil from A was
added slowly (0.7 hir.? while stirring, to 180 mb of concentricted
H.S0),, while chilling in ice ta pwevent the temperature from risivg
above 10°. The solution was kept «r ice temperature 3 hr.
longer, then ponred aver ice.  When hydrolysis was complere,
and before the aqueous suspenson warmed (o roown temperature,
the gray solid was collected, washed with water, with diluie
K.COy 2olation, and again with water, and air dried.  The crnde
proditet {HL6 g, tp. e 153-1582), recrystallized from ether,
provided the pure prodeet: mp. 164165 Aol 580 and
G20 w: AP OS5 g 1 e 85301 with inflections 220, 265, aud 285
.

Anal.

Found:

Caded. tar ClalLLCINO: O, 62,00 1, 4700 N, 5.4,
¢, 60.87; H, 467 N, 510
1-Benzyl-3-phenyl-2-indolinone. A. Crude N-Methyi-
mandelanilide was obtained by similar treatincut of 404 g. of
mandelic acid with 2300 wl. of acetie anhydride and, after re-
moval of excess reagent, reaction with 500 g. of N-benzylniline.
The material was filtered from 163 g. of a by-praduet which
proved to be N-benzyl-a-acetoxy-a-phenylacetanilide, m.p. 1%
11a°, after methanol recrysiallization.  The remaining ernde ail
(440 g.) wis n=ed in the next x1ep.
Anel. Caled. for CoHaNOg
Foand: (0, 76.95: 11, 8.08: N, 4.03.
B. Cyelization of the 440 g. of crude oil froan A by gradaal
addition (o 1550 ml. of concentrated 11,804 1t 10° or below, -
lowed by w 3-br. period of stirring at 0--5° and work-np as asual
thirongh ether extraction of ice-hydrolyzed mixture, wishing with
dilnte NaOHH and water, drying, qud evaporating, gave erade oil
frovt wldch by means of trituration with ether were obtained
erystals, nup. V5107 (02 mep. FE-1E5% 0 AL 583

76.86; 11, 5.800 N, 590,

G.20 w, AEOT 950 mpie TTH0).
tnol. Caled. Tor CodeNO: ) 84.25: 11, 5,720 N, 4.68.
Found: €, 84.80: 1, 5.76; N, 4.72.

1-Methyl-3-phenyl-2-indolinone. A. Meisenheimer cycli-
zation’? of the crude prodict from resction of 400 g, of mandelic
neid first with acetic anhydride (2500 wml.) and then with N-
melhivlaniline (360 i), with |1, of concentrated Ha804 at 0-15°,
guve 121 g of erystals (from ether), m.p. 110-120° (11,043
FIS-LTO95 AN 5.00 mud 6.22 u, ANEOE 254 mye (e 8330).

B. Hydrogenolysis of I.1 g. of I-methyl-3-kqvdroxy-3-pheny 1-
2-indolinone® in 200 ml. of glacial acetic acid iu the presence of
1.5 g. of 10€{ Pd-C at 65° far 5 hr. gave a crude, dizcolored
produci  which, after recrystallization from ether, had m.p.
117-118°. The mixture melting point with crystals from A was
F18.5--120°, and the infrared spectra of the sainples were identical.

1-Phenyl-2-indolinone wus prepared by simplified Stollés
cvelization.  An intimate mixture of 65 g. of N-chloroacetyldi-
phenylaniine and 81 g. of aunhydrous AICL in a beaker was stirred
by hand with a thermometer and heated on » hot plate to ca.
140° antil exothermiic reto:tbim set in, releasing HCI and causing
spontanecus (emperature rise to 180°; after exothermie reaction
ceased, the melt was heated again to 180° for a few mimtes.  Hy-
drolysis of the couled melt with ice and HCI, and recrystallization
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of the crude product from ethanol, gave a quantitative yield
of product, m.p. 121-123° (lit.3 m.p. 121°), A3 5.85 and 6.19—
6.23 u (doublet), Ny ™ 245 mu (e 12,750) with inflection 280 mu
(e 1270).
1-Phenyl-3-hydroxymethylene-2-indolinone.—Dry sodium
methoxide was prepared from 2.8 g. of Na and suspended in 500
ml. of dry ether. There was added 25 g. of N-phenyl-2-indolinone
and 30 ml. of ethyl formate, and after a mildly exothermic re-
action was complete the mixture was allowed to stand at room
temperature, protected from moisture, for 5 hr. Addition of
water, separation, and acidification of the ether-washed, aqueous
layer afforded 10.0 g. of crude enol as light vellow crystals, m.p.
200-203° (giving deep blue ferric test). After recrystallization
from methanol a pure sample had m.p. 202-204°; Ay broad
bonded OH and/or NH, 5.90 and 6.16-6.25  (doublet); Aneo™
262 and 301 mu (e 23,940 and 10,100, respectively) with inflec-
tions 219, 294, and 328 mu (23,720, 9880, and 2150, respectively).
Anal. Caled. for C;H)NO:: C, 75.93; H, 4.67; N, 5.90.
Found: C, 75.87; H, 4.75; N, 5.92,
1-Phenyl-3-methyl-2-indolinone.—A solution of 10.5 g.
(0.0463 mole) of 1l-phenyl-3-hydroxymethylene-2-indolinone in
250 1nl. of ethyl acetate and 3 ml. of glacial acetic acid was treated
with 3 g. of 109, Pd-C and shaken under 3.2 kg./cm.? of H,,
first at room temperature and finally at 60°, The pressure drop
(2.2 molar equiv.) indicated hydrogenolysis, and the solution was
filtered and evaporated to give 10.7 g. of pale greenish yellow
oil. The material could not be induced to crystallize. A clari-
fied, evaporated, ether solution returned yellow oil which was
used in subsequent alkylation, and the 3-(8-dimethylaminoethyl)
derivative was characterized, as described below.
1-Methyl-3-benzyl-3-phenyl-2-indolinone (XX).—To a solu-
tion of 0.7 g. of K in 100 ml. of ¢-butyl alcohol was added 4.1 g. of
I-methyl-3-phenyl-2-indolinone and then 3.2 g. of benzyl bro-
mide. After the initial reaction, the mixture was stirred and
warnied on steam cone 0.8 hr., then evaporated to smaller volume
in vacuo and treated with cold water. The product was extracted
with ether. The organic layer was washed with several portions
of water, dried (MgSO,), and evaporated. The residue crystal-
lized in ether, giving 3.3 g. of colorless crystals, m.p. 126-128°;
recrystallization from the same solvent raised the melting point
to 128-130°, A} 5.83 and 6.18 », AX°F 257 mu (e 6750) with
inflection 284 mu (e 1680).
Anal. Caled. for CoeH;yNO: C, 84.31; H, 6.11; XN, 4.47.
Found: C, 84.35; H, 6.20; N, 4.35.
1,3-Disubstituted 3-(g-Dialkylaminoethyl)-2-indolinones
(XIX).—The general procedure for the alkylation of 1,3-disubstitut-
ed 2-indolinones with g-dialkylaminoethy! chlorides was adapted
from well-known precedents and carried out as follows. A
stirred solution of 0.025 mole of the 2-indolinone in 200 ml. of
dry toluene was treated first with 0.03 mole of powdered NaNH.,
then with a dried toluene solution (ca. 1 g./5 ml.) of 0.05 mole of
the g-dialkylaminoethyl chloride (freshly prepared from cor-
responding hydrochloride). The stirred suspension was warnied,
under reflux, first to ca. 80° for a brief period until the first evolu-
tion of NH; was nearly complete, and finally to reflux tempera-
ture for 4-5 hr. The cooled mixture was treated with water,
ether was added, and after shaking and separating, the organic
layer was washed with two portions of water and extracted with
two small portions of cold 189 hydrochloric acid. The aqueous,
acid solution was made basic at ice temperature by gradual addi-
tion of cold, concentrated NaOH solution. The oily base which
separated was extracted with ether; the ether solution was washed
with two portions of water, dried (K,CO;), filtered, and evapo-
rated on a steam cone. From the ether solutions of the crude
prodiiets, after removal of volatile constituents, the erude hydro-
chlorides were prepared by addition in each case of a slight excess
of 5% aleoholic HCL. The crude, oily salts were washed with
dry ether by decantation and induced to crystallize in the pres-
ence of small respective amounts of ethanol, occasionally
with the addition of a small amount of ether, and recrystallized
from the same solvents. If the hydrochloride was too hygroscopic
or did not eryxtallize after partial purification by reprecipitation
from ethanol with ether, it was converted back to base in some
cases and a sample of the latter used to prepare the picrate, which
was recrystallized from ethanol. Yields of crude products
appeared to be uniformly fairly good, but because of losses of
material incurred in purifying ernde substances the observed
vields of pure samples are not significant and so are not reported.
1-Methyl-3-benzyl-3-(3-diethylaminoethy!)-2-indolinone
hydrochloride (XIXa) was hygroscopic; m.p. 121-123° (with
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prior sintering 100°) after drying ¢n vacuo at 80°; nup. 124-127°
in the hydrated form, after drying #n vacuo at room temperature;
el hydrated salt bands, 5.84 and 6.20 u; AZC® 255 mu (e
7100) with inflections 206 and 285 mu (e 31,000 and 1400, re-
spectively).

Anal. Caled. for CoHoeCIN,O-0.5H,O: C, 69.18; H, 7.92;
N, 7.34. Found: C, 69.02; H, 8.16; N, 7.23.

1-Methyl-3-(p-chloropheny!)-3-( 8-dimethylaminoethyl)-2-
indolinone hydrochloride (XIXb) was obtained as hemihydrate,
slightly greenish crystals, m.p. 187-190° dec.; too hygroscopic
for useful Nujol mull; )\;\,ff,?ﬂ 256 mu (e 8140) with inflection 282
my (e 1880).

Anal. Caled. for C 4 HCIN:0-0.5H.0: C, 60.96; H, 6.19;

N,7.49. Found: C, 61.36,61.16; H, 6.25; N, 7.25.

1-Methyl-3-(p-chlorobenzyl)-3-( 8-dimethylaminoethyl)-2-
indolinone (XIXc).—The crude base crystallized in hydrated form
from ether; m.p. 82-86°; AN 2,84, 5.85-5.89, and 6.18 u;
Mo® 255 mu (e 7270) with inflections 266 and 281 mpu (e 5290
and 1730, respectively).

Anal. Caled. for CyoHxCINO 0.56H0: C, 68.19; H, 6.82.
Found: C, 68.74; H, 6.94.

Further drying gave anhvdrous material.

Anal. Caled.: N, 8.74. Found: X, 8.537.

The corresponding hydrochloride was obtained as hygroscopic
crystals: melting point indefinite; Nujol nrull not suitable for
infrared; A" 256 mu (e 7770) with inflection 280 mu (e 1970).

Anal. Caled. for CoHouCLN:0-0.5H,0: C, 61.85; H, 6.49
N,7.22. Found: C,61.26; H,6.47; N, 7.33.

The corresponding picrate had m.p. 227-230° dec., after re-
crystallization from ethanol.

1-Methyl-3-(p-fluorobenzyl)-3-( 8-dimethylaminoethyl)-2-in-
dolinone hydrochloride (XIXd) wuas obtained as monohydrate:
m.p. 190-192° dec.; )\;\;‘;j,f( 2.86, broad 3.85-4.09, 5.83, and 6.19 u;
AMOH 907 and 255 mu (e 28,000 and 6890, respectively) with in-
flection 284 mu (e 1360).

Anal. Caled. for CuHpCIFN,O-H.O: C, 63.07;
N, 7.35. Found: C,63.89; H, 7.16; N, 6.96.

A sample, after further drying and before air exposure gave N,
7.34.

1-Methyl-3-benzyl-3-( 8-dimethylamincethyl)-5,6-dimethoxy-
2.indolinone hydrochloride (XIXe).— Colorless crystals had m.p.
245-246° dec.; A¥' broad 3.9-4.3, 5.85-5.87, and 6.16 u:
AOH 209 and 281 mu (e 31,150 and 5850, respectively) with
inflection 296 mu (e 5280).

Anal. Caled. for CoaHeeCINO;z:  C, 65.25; H, 7.22; N, 6.92.

Found: C, 65.17; H, 7.33; N, 6.62.

1-Methyl-3-cyclopentyl-3-(3-dimethylaminoethyl)-2-indoli-
none (XIXf) was characterized as the pierate: wmp. 153-155°;
ANuel 3 64, 5.86, and (doublet) 6.12-6.23 u.

Anal. Caled. for CaH2eN3Os:  C, 55.91; H, 5.67; N, 13.39.
Found: C,55.71; H, 5.85; N, 13.41.

1-Phenyl-3-methyl-3-( 3-dimethylaminoethyl )-2-indolinone hy-
drochloride (XIXg) had m.p. 251-253°; A" broad 4.17-4.27
ionic band, 5.90, and 6.19 u; AN2¥ 244 mu (e 12,120) with iu-
flection 292 mu (e 620).

Anal. Caled. for CoHesCIN0: C, 68.97; H, 7.01; N, 8.47.
Found: C, 68.42; H, 7.30; N, 8.50.

Also prepared by the same procedure was the known conipound
1-methyl-3-phenyl-3-(8-dimethylaminoethyl)-2-indolinone,!' b.p.
190-195° (3 mm.), hydrochloride hygroscopic, and l-benzyl-
3-phenyl-3-(8-dimethylaminoethyl)-2-indolinone hydrochloride
(XIXh), m.p. 199-200°, A% broad ionic bands 5.89 and 6.20 g,
AZIOH 956 (e 6910) with inflections 264 and 283 (e 5800 and 1550,
respectively).

Anal. Caled. for CosHyCIN,O: C, 73.70; H, 6.68; N, 6.87.
Found: C, 73.81; H, 6.95; N, 6.76.

Alkylation with g-dimethylaminoethy! chloride could not suc-
cessfully be applied to XIV or to XIIb.

H, 6.88;

Acknowledgment.—We are indebted to Mr. Louis
Dorfman, Mr. George Robertson, Miss Natalie Cahoon,
Mr. Rudolf Oeckinghaus, and other members of the
Analytical Services Laboratories for microanalytical
and spectral data. We also wish to thank Drs. E.
Schlittler and G. deStevens for their support, Drs. A.
Plummer, J. J. Chart, A. Earl, and L. B. Witkin for aid
at various points in the program, and Mrs. A, Aretakis
for assistance in literature surveys.



