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A variety of N-methylpiperidyhindanes and -indenes
phenylqninone writhing and Haffner’s assays.
found to be quite active in the phenylquinone-induced
pound 20 is possibly an aspirin-t ype analgetic.

The analgetic activity of molecules contalning the
N-alkyvl- or N-aralkylpiperidine nucleus (meperidine.
morphine, fentanyl) and similar activity reported for
some aminoindanes' prompted us to prepare a number
of novel N-alkvlpiperidylindanes and evaluate their

were prepaved and evaluated for aunlgetic activity by the

Of these, 2-(t-imethyl-4-piperidyvl)-3-phenyvliindene (20) was

writhing assay, but inactive in Halfner's assav.  Com-

stabilizing 1nfluence on the products of thix reaction,
since sinilar evelizations in the absenece of the nitrile
fed to extensive decomposition.  Compound 3 was
hydralyzed and decarboxylated to the desired ketone 4
in 809 vield by refluxing in 189, HCL

analgetic activity.  The ecompounds prepared arce
listed in Tables T and 11
Ty
Mp,
N, f 5% 2. Mettiod o
9 1 H Do(lMoe-dopiperidyl) € 220-22
i H OH 2-(1-Me-4-piperidyl) D F79-180
o Gll 2it-Me-d-piperidvl) ¢ 125-126
12 O Gl 2-(1-Me-4-piperidvh) A 185-186
By Ol p-CHCsl, 2-(1-Me-4-piperidyl) A 221222
I+ 1L O 3-(1-Me-4-piperidyly 1) 210-21}
b Cell 3-(L-Me-4-piperidyt)  C L6S-164
16 Ot Gl 3-(1-Me-4-piperidyl) A [7H-172
17 Olb 2-Piperidyt  3-Cqlla C 135 -1534
I~ I Ol 3-(4-Piperidyvhi C 166167

“ Characterized as the fumarate salt.

Taure 1l

v

No. I 1 e Metiunt

m It I-Me-4-piperidy| 't 3

20 ColTa 1-AMe-t-pipericdyl t t3

21 p-ClCstty 1-Me-4-piperidyl tt 1}

22 p-Ct130Cstty  1-Me-4-piperidyt t1 13

23 Catls t1 t-Me-4-piperidyt 8

24 Catls CH.CHN (Ctitarn H See
Exptt

25 Cstly CHsCHOHN(CHee H t3

<« Charaeterized as the hinarate salt.

Chemistry.—"The common intermediate for the syn-
thesix of 2-piperidylindanes and -indenes was the ketone
4, prepared by the series of reactions outlined in Scheme
[. The cyvanoacetate 1, obtained from the correspond-
ing a,8-unsaturated cyanoacetate? by catalytic hydro-
genation, was alkyvlated with benzyl chloride. The
product (2) was saponified and the resulting cvano
acid (2a) was cyelized with polyphosphorie acid to the
keto amide 3 in good yvield.  The presence of the nitrile
group in 2 (and the anide group in 3) seenms to exert a

th e B0 Witkin, Ot tedaer, U Galdi, . O’ ecle, 1. Spitatetta, and

AL Phawmnrer, S Dhecemacol, Erptl, Theran,, 188, 400 (1961,
iy =S AL Metotvain and Rt yhe, St Chem, Soc.. T8, 384 14311

¢ Characterized ax the hydrachloride salt.

The corresponding  3-piperidyvi-1-indanowe 7 was
preparcd as shown in Scheme T
BLE |
R.
151 ) L,
R R wriliing, s -
Yielt, g/ ke ks
e Solveut IFoymmlba Analyses 0o po
73 MeOll CoallaN-CythOpe GV TN Innetive 500
S MeOH - CullygNO ¢, H, N S0 251
3 Heptane CatlTe N C, LN Inaetive 600
S MeOH-1LO  CyHaND ¢, H N S0 5t
15 EtOH Ca L CINO N ot (1))
ELV I INT 1) TCRENO L C, I, N luactive 150
CylhOpn
55 EtOH-Et.0  ColleN-Cothes CHL N hiaetive 1D
sS40 MeOlE-HL,0  CyglleNO ¢y N LoD 300
o6 MeOH-1t)y  CwllyNO 1N Inaetive 300
6l MeOH-E40 Cutlu N - C N Inactive GO0
[GATHR N
R.
R. 1 L1
PRI A
R writhing, myg -
Mp, Yielet, va kg kg
cC “ salyem tormnla Analyses po ne
204--2038 30 MeOtt WO ot N fnaernae 200
20H-210 80 MeOI1- 20O VO tLOy OOt N 25 100
237-238 64 15O =180 N 30 300
218-219 a8 1O -E GO N tnarlive 1100
174175 80 MeOt{-E.O 2 . 100 250
209-21¢ 60 EOH-tEt00 ety N HIB e tnaeclive 144
183184 30 L1otl-LeQ O ot N, liaetive 200
1.0

© Charneterized as the hydrobromide salt.

The aervlate 5 wax obtained from 4-benzayipyridine
by reaction with triethyl phosphonoacetate in base.
Quaternization with methyl iodide, followed by eatalyt-
ic hydrogenation, gave the ester 6 which wus saponified
and eyelized with polyphosphoric acid to the ketone 7 .

The compaunds listed in the tables were obtained
from 4 and 7 by standard techniques. Although phenyl-
magnesium bromide failed to react with 4, phenyl- and
substituted phenylithium  reacted  smoothly.  De-
hydrations of the resulting aleohols led to indenes.
Compounds 10 and 14 were obtained hy catalytic or
sodinm bromahydride reductions.
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Alternative approaches to some of the compounds
listed in the tables proved either unsuccessful or too
tedious. L'or example, attempted additions of N-
methyl-4-piperidylmagnesium chloride? to 1-phenyl-2-
indanone* and 3-phenyl-1-indanone’ failed.

Addition of 4-pyridyllithium to the latter ketone gave
only a poor yield of the corresponding hydroxypyridyl-
indane and subsequent reactions (e.g., dehydration,
hydrogenation) of this material proved unsuccessful.

Since the pharmacologically most interesting com-
pound was the indene 20, its unbranched analogs 24 and
25 were prepared for comparison. The synthesis of 25

0
CeH;

l l (CHy), N(CH,),

CeHs CeH;
8 24 n=2
25 n=3
followed very much the same path as the synthesis of
20.

Compound 24 was prepared from 1-phenyl-2-inda-
none by reaction with diethyl ecyanomethylphosphonate
to give 8 A small amount of the «G-unsaturated
analog of 8 was also isolated from this reaction. The
nitrile 8 was reduced and the resulting amine dimethyl-
ated by the Eschweiler—Clarke technique to give 24.

Pharmacology.—Analgetic activity was measured by

(3) E. L. Engelhardt. U. 8. Patent 3,014,911 (Dec 26, 1961).

(4) A. C. B. Smith and W. Witson, J. Chem. Soc., 1342 (1955).
(3) D. B. Bruce. A, J. 8, Sorrie. and R. H. Thomson. ibid.. 2403 (1953).
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the ability of test compounds to block phenylquinone-
induced writhing in mice. In this procedure} com-
pounds were administered orally to groups of ten mice,
30 min prior to the injection of phenylquinone. The
total number of animals not writhing starting at time
zero (after phenylquinone) and continuing for three
15-min intervals (total time 45 min) was recorded and
compared to that of a control group. The dose re-
quired to prevent 509, of the animals from writhing
(ED;y) was determined.

The most active compound in this series, 20 in Table
II, was compared to known analgetics in both the

writhing (Table I1I) and Haffner’s assays.” In the
TasLe III
EDso writhing,
Compd mg/kg po
20 25
d-Propoxyphene HC! 30
Aspirin 250
Codein 35
Morphine 8

latter test, mice are given the test compounds orally
and after 30 min an artery clip is applied to the root of
the 'tail for 30 sec. The animals make continuous
attempts to remove the noxious stimulus by biting the
clip. Analgesia is determined by the insensitivity to
the stimulus as shown by the absence of attempts at
biting the eclip.

In the writhing assay, 20 was the most active member
of this series. While its p-chloro analog 21 was also
active, the p-methoxy derivative (22) was not. The
indane 11 (Table I) as well as the unbranched analogs
24 and 25 were inactive.

In Haffner’'s assay 20 was inactive while the other
analgetics tested (Table III), except aspirin, were ac-
tive. Compound 20 was free of CNS side effects at
the doses tested and had no antihistaminic activity.
It was, therefore, assumed that antiwrithing properties
of 20 were due to an analgetic effect, possibly of the
aspirin  type. Thus, the XN-methylpiperidylindanes
studied did not possess the potent analgetic activity of
other N-methylpiperidine derivatives.

Experimental Section®

Ethy! Cyano(1-methyl-4-piperidyl)acetate (1).—A 200-m! EtOH
solution of 41 g (0.19 mole) of ethyl (1-methyl-4-piperidylidene)-
cyanoacetate containing 1 g of PtO; was hydrogenated at room
temperature at an initial pressure of 3.5 kg/em?  After 20 min the
H, uptake stopped, the catalyst was removed by filtration, the
filtrate was concentrated, and the residual liquid was distilled
to give 32.7 g of a light vellow liquid, bp 123-125° (0.7 mm).
Its hydroehloride salt had mp 163-164°. Anal. (C\HyiN:O;-
HCH) N.

Ethy! «-Benzyl-a-cyano-1-methyl-4-piperidineacetate (2) —To
a 7.0-g (0.145 mole) NaH (529 in mineral oil) suspension in 100
m! of 1,2-dimethoxyethane was added ethyl cyano(l-methyl-4-
piperidyl)acetate (30 g, 0.143 mole) dissolved in 100 ml of 1,2-

(6) E. Siegmund. R. Cadmus, and G. Lu, Proc. Soc. Exptl. Biol. Med., 95’
729 (1957).

t7) F. Haffner, Deut. Med. Wochschr.. 38, 731 (1929): for an evaluation
of this method. see C. Bianchi and J. Franceschini, Brif. J. Pharmacol.. 9,
280 (1954).

(8) All melting points are corrected (capitlary tubes in oil bath) and all
boiling points are uncorrected. Ir spectra were obtained on a Perkin-Elmer
Model 21 spectrometer and uv spectra on a Cary Model 14 spectrometer.
Absorption bands or peaks of the ir and uv spectra were as expected. Where
the analyses are indicated only by symbols of the elements, analytical results
ohtained for these elements were within +=0.4% of the theoretical vatues.
MgSOy4 was the drying agent used throughout.
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dimethoxyethane.  After the evolution ol H. stapped. benzyl
chloride (20 g, 0.158% mole) wax added and the resnlting mixture
was refluxed for 3 hr. Itowas cancentrated to hall its vohnue,
dilnted (), madde aeidie with dilnte HCL and washed (a0
The aquesns laver was made basic with K.COy and extracted
witlh ether. Drving and vemoval of the solvent left 34 g 170¢ )
of a hght vrange oil.  Tts hydrochloride <alt had mp 208-200°
after one reerystatlization from MOTE-FGO0 bl 1C GG NSO
NCD €, T, N.

«-Benzyl-a-cyano-1-methyl-4-piperidineacetic Acid (2a).
Compomnd 2 (72 ¢, 0.24 mole) was hyvdrolyzed by reHnxing in
agueors MeOlHl in the presence ol 9.6 g (0.24 mole) of NaOll far
2.5 hre After cooling, the reaction solution was acidified to pll
5 and the separated solid was collected by filtration, washed
(RO, and dried to give 60.3 g (94771 of 1 white solid, mp 244°
dec. . ((.xsll:x)xg()g) (‘/, It N.

2-{1-Methyl-4-piperidyl)-1-ox0-2-indanecarboxamide (3).—"I'o
warnt (60°) polvphosphoric acid (600 g) was added to 60 g (.22
mole) of 2a vver a period of 45 min. The resulting mixtnre was
stivred at 40--100° for 4 e Beowas then ponred anto ice and the
salition was made basie with salid KO and extracted with
CHCL. Drying and removal of the salvent lelt 47 g (780 ) ol a
tan =alid, mp 153-165° Two recrvstathizations from hexane
ethyl acetate gave white prisis, mp 165-165.5° Anal. {Cylla-
N.O.0 G 1N

2-{1-Methyl-4-piperidyl)-1-indanone (4 1.--2-( I-NMethyl-4-
piperidyb-1-oxo-2-indanccarboxamide (31 g, 0.HE mole) was
hydrolyzed tand decarboxyvlated) by vefluxing for 3 b in 18 ml
of I8 HCL  Alter basification with NaOtll, the produet was
extracted with ether and concentrated.  Recrystallization of the
residnal solid (20,3 g, 7070, mp 91-95°) Trom hexane-tOAc
gave the pradiet as white prising, mp 99.5-101° Anal. (Cilh-
NOjy ¢t N

Ethyl 1-Methyl-«-phenyl-4-piperidinepropionate {6).--A ~soli-
tion of Tt g of 4-}(g-carbethoxy-e-phenyhvinyli-t-methylpyii-
dininm iodide 1 150 mt of FeOH was hydrogenated in the pres-
ciee of bog of PrOy, eatalyst at mom temperature at an initial
pressure of 3.5 kg em® After filteation Trome the eatalyst, the
crude produet was converted to its hnnarate salt which was
recrystallized fram KtOTE-16.0 ta give 6.2 g (6557 of the pradnet
as white ervstals, mp 123-124.5° tand. (CrHaNOL- CilHON
G, H, N

3-(1-Methyl-4-piperidy!j-1-indanone t7).--A [10-g=anple of 6
was hydralyzed by refinxing with 1 g of NaOH in aquenns
MeOll for 4.5 hree After evoling, it was acidified with HCL and
concentrated to dryness. The residine was added ta 1000 g af
polypho=phoric acid and the resnlting mixtare was stirred mnl
heated on a stexan bath for 2.5 hr. It wax then poured into ice-
water, made baxie with KOH, and extracted with CHCL. Dhving
and removal al the =olvent left a lrown Hgnid which was distitted
tr give 30 g 450, al a light yellow Hqnid, bp 160° (0.5 1,
A himnenate was prepaved and reeryvstallized from EiOH-1£6.0
to give white ervstals, mp 170-180° bud, (CLlLNO-CHLOG
¢, N,

3-Phenyl-2-indeneacetonitrile {8). A 21.6-g smuple ol Nall
507 onmineral oil) was washed with Cylls to remove the mineral
oil and =ngpended in dey 1 2-dimethoxyethane.  To this snsprn-
sion was added 80 g of dicthyl exyanomethyviphosphanate and the
mixtnre was stivred nntit He evolntion stopped. A | 2-dimethoxy-
ethane solntion of 80 g of I-phenyvi-2-indanone was then added
aed the resnlting mixture was refinxed for 18 hr. Tt was then
concenlrated to one-thivd its vohune and ponred into ThLO and
extracted (KLOY. Drving and removal of the solvent lelt a
brawn oil which was ervstallized in hexane and reerystallized
from heptane-ltOAc tn give 31 g 35705 ol white prisis, mp
62 63° Ingd. (Cr:HN) N,

1-Phenylindene-2-ethylamine. —T'0 a G-g snspenzion of LiAllL
in 100 mlb of cther was added o solntion of 30 g of 3-phenyl-3-
indencaccetanitribe in 200 mlb of cther and the resnlting mixtore
was stivred at room temperatnre for 2 hr, then refluxed for | ohr.
H.O was added ta the reaetion mixtiure and the inorganie solids
were filtered. The Rltrate was dried and concentrated and =
bydrobromide salt of the residnal oil was recrystatlized threc
times from EtOH-F.0 to give 10 g i32¢7) of a white solid, mp
2482507, il (CHN-HBr) C) LN

The Following experinients arve representative of the methods
used far the preparation of the compaands listed in Tables T and
I, The physieal constants of these produets arve listed in the
tables.

Method A. 2-(1-Methyl-4-piperidy!)-1-phenyl-1-indanol (12).

ParacaaaN aNo GARDOCK!

Val 11

To an ether =olntion ot Phbi (prepared trom 21 ¢ of PhBraml
t.8 g of Ritwas addal 17 g (0.07 mole) of 2-¢ lemethyv = 1-piperidyt s
F-indanone, dissobved in 50 mb of ether. The vesnlting =ohiting
was rethixed tor 1S heand ponrved into tee water il the sepurated
solid was colleeterh diied, and porilied.

Method B.  2-(1-Methylpiperidy!i-3-phenylindene ¢20:.
Componnd 12 (32 g, 0.1 mole) was dehydimted by warming to
G0 with 300l of 2 W LSO, Tor 20 min. The sohnition was they
ponredinto s cold KO soltion and extraeted with ether. Dryving
aned removal of the =alvent Tef't 249 g ol g elear vellow ail.

Method C. 1-Phenyl-2-(1-methyl-4-piperidyliindane 111,
Componnd 20 18 g, 0.028 moled was hyvdrogenated st ranm tem-
peratiire i 100 mb ol glacial AcOH o the presenee o PO
catalyst (0.7 g3 at an itial pressure of 3.0 kg ems Aher
uptake stopped @3 hryy the eatalvat was Hltered, and the Rlteate
was cancentrated, dilnted (L0, made basie with KOOy, and
extracted with ether. Drving and remaval of ihe solvent gave
an oil which partiatly ervstallized aid was purified by veervstal
Hzation.

Method D.  2-i1-Methyl-4-piperidyli-1-indanol 101 "To «
0.7-g susprusian of NaBlbo in 10 mb of ~PrOll was sddael 11
3.7 2, 0015 mnler dissobved in the smme aleohnl and the resnlting
sohition was stirred at room temperatnree for b6 hree then heaterld
at 60 For 2 hr, ponved into dilnte HCL washed with ether, made
basie with KOty wnd exteacted with CHICL, Dreving and
removal ot the solvent lelt the produet s o solvl which was
purilicd by reerystallization.

2-(3-Phenyl-2-indeny!)-N,N-dimethylethylamine (241 A . (-
g sample of f-phenylindenc-2-ethylimine was treated with 52
mlb of HCOLH aud 6.5 mb of 37¢¢ aqueons HCHO by velinxiag or
6 hro Alter cooling, the salntion was made <trongly acidic with
2NV HCL evaported to devness, dilntel with water, nile
bazic with KOH, and extractal with other. The hvdrabromide
=alt ol the ernde prahiet was prepared and veervstallizol twice
from FrOTE 00 10 give 7.0 ¢ 160701 ol white reyvstals, mp 200
210°%0 hned (C LN - TEBE: ) 1N

2-Benzyl-2-cyano-5-dimethylaminovaleric Acid. A D-x (1).2
mole) =mple of cihyl c-evanodihydrocinmmmate wax alkylited
with 374 g 0.3 moley of dimethylbiminoprapyl ehlaride e po2-
dimethoxvethane in the presencee ol 9.5 g ol 509 Nall cm
mineral oiby according to the procednre for the preparation of 2.
The emde product, ethyt 2-benzyi=2-cvano-3-dimethykimino-
valernte, ambpunted to 47,2 g (82071 A [5-g (0.05 mole) partion
of this ester was hvdrolyzed with 2.3 g (0.05 mole) af NaOl as
dezcribed lor the hydvolyvsis ol 20 The produet was reerystatlized
fram water (o give 6.6 g (OO0 3 af white ervstals, mp 204-205°
b, (CLTEGNGOL C) 1L N

2-Carbamyl-2-dimethylaminopropyl-1-indanone.- A Htl-g =1111-
ple of 2-benzyl-2-cvano-3-dimethyvEnninovaleric acid was eyelized
with polyphosphorie avid (700 g1 ax deseribed for the preparation
of 3. The produet was recrvstallized from Etoose hexane to

giviee 32 g (64 0 of white ervstals, mp FES-EIO%0 bl 1Ce-
ll:l!l\.:()gl ( “ N.
2-Dimethylaminopropyl-1-indanone. - A ©5.5-1  thi3 mnle:

saiiple al 2-carbamyvi-2-dimethyEuninopropyl-t-imtanone wris
hyvdrolyzed st deeavboxylinted in 18 HCT ax deseribed in the
prepavation ol 4. The oily ernde prodinet 58w, 90 prre by
vper was convertal to it hvidvorhloride salt and reervstollized
from O B0 o give 47 g 65500 of 2=dimethylimin-
propyl-t-indanane hydrochloride, mp 167 1682 <htr mp LT
FISCL chned Oy BLNO-HCH € 1N
3-14-Pyridyl)-1-indanone. - Dimcthyl (phenyi-t-pyridytineth-
vhunalonate (87 g 0.28 mole) was hydrolvzed by rethixing with
23 g o156 moles of NoOlE in agqneans MeOHE Tor -5 b Alter
cooling, the soltion wax acidilied ta pll 5-6 and the precipitated
solid [presmmably  (phenyvi-d-pyridvDmethyhnatonic acid! was
Hitered and dried. Tt smonuted to 73 g 92904 mp >250°.
A 70-g smuple of ¢his JhHacid was then treated with SO0 g of
polvphasphorie acid at 90° for 5 hre, The renction mixture was
porred ontn ice and made basic with KO The separated solid
was Hltered and amonnted o 39 g (72700 of o light tan sohid,
mp 106-109°.  Two reervstallizations from hexane -FtOAe
gave white needles, mp 111 FE2°0 Owal. (CHLNOVCL HL N
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