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A variety of N-methylpiperidylindanes and -indenes were prepaved and evaluated for analgetic activity by the

phenylquinone writhing and Haffuer's assays.

found to be quite active in the phenylquinone-tnduced writhing assay, but inactive in Haftner's assay.

pound 20 is possibly an aspirin-type analgetic.

The analgetic activity of molecules containing the
N-alkyl- or N-aralkyvlpiperidine nueleus (meperidine,
morphine, fentanyl) and similar activity reported for
some aminoindanes! prompted us to prepare 2 number
of novel N-alkvlpiperidylindanes and evaluate their

Of these, 2-(1-methyl-4-piperidyvD)-3-phenvlindene (20) was

Com-

stabilizing influence on the products of thix reaction,
sinee similar evelizations in the absence of the nitrile
led to extensive decomposition.  Compound 3 was
hyvdrolyzed and decarboxylated to the desired ketone 4
in 809 vield by refluxing in 189 HCI.

analgetic  aetivity. The compounds prepared are The corresponding  3-pipcridyi-1-indanone 7 wuas
listed in Fables T and 11, prepared as shown in Scheme I,
Tapre 1
R.

EDw L
R R1 writhing,  mg -

Mp, Yield, e/ ke kg

No. R R R Method o “y Sobvent Formula Analyses no o
v H H 2-(1=-Me-4-piperidyl)  C 220-221 73 MeOII CpllyN-CylLogye G N Thacetive 500
01 ol 2-(1-Me-d-piperidyl) D 179-180 N4 MeOH-ILO (L ND ¢, 1, N 300 230
It H Cell; 2-(1-Me-4-piperidyvl) € 125-126 31 Heptane Uil N ¢, H, N Inactive 600
12 O Gl 2(1-Me-d-piperidvl) A I185-186 78 MeOH-1LO  (y11aNO ¢, 1L, N 30 60
13 O p-ClCslH, 2-(1-Me-4-piperidvl) A 221202 45 O C, H,CINO N 50 150
4 I Ol 3-(1-Me-4-piperidyl) 1) 210-211 40 KON (CrHaNO .- C,H, N Inactive 150

YO0

5 Cell,, 3-(1-Me-4-piperidyvl) € 1658169 535 EtOH-I60  CaHuN -Gy CHP N Dnactive 150
16 Ol Gl 3-(L-Me-4-piperidyl) A 171-172 8+ MeOH-ILO  CullNO ¢, H,N 100 300
17 Ol 2-Piperidyl  3-Cell; ¢ 133-134 56 MeOH-1LO  CulluNO C,H, N Inactive 300
I~ I OT1 3-(4-Piperidyl) (! 166167 61 MeOH-Et,O0  CulhuNO- (', H, N Inactive 600

CyIT,0,e
+ Characterized us the fumarate salt.
Tapre 11
R,
I R
B L,
writhing, mg

A, Yield, g kg kg

No. R Ry Re Method e LA Solyent JFormnla Analyses no pri

9 1 L-Me-4-piperidyi 1 I3 204--200 30 AeOH CupHN-CGHO O HUN [uaetive 200

20 sty 1-Me-1-piperidyl H 13 209-210 80 MeOH-121:0 4 . H.N 25 OO

21 p-ClCsly 1-Me-4-piperidyl H B 237-238 64 EtOH-LEt.0 N 30 300

22 p-CHsOCsHy  1-Me-4-piperidyl H 1B 218-219 38 EtOH-E:0 »HxNO HCIP N Inactive 1000

23 CiHs H 1-Me-4-piperidy!l B 174175 80 MeOH-E{:0 (:aHaN-CH.0 100 250

24 CyHs CHyCHaN (CHs)e H Nee 209-210 60 EtOH-Et.00  (';2HaN- HBr¢ Inactive 100

Exptl
25 Celly CH2CH2CHaN(CHau H 3 183184 30 FtOH-ELO O . H, N, lnactive 204
H«OQ

« Characterized as the fumarate salt.

Chemistry.—The common intermediate for the svn-
thesix of 2-piperidylindanes and -indenes was the ketone
4, prepared by the series of reactions outlined in Scheme
[. The evanoacetate 1, obtained from the correspond-
ing a,B-unsaturated cyanoacetate? by catalytic hydro-
genation, was alkyvlated with benzyl chloride. The
product (2) was saponified and the resulting cvano
acid (2a) was evelized with polyphosphoric acid to the
keto amide 3 in good yield. The presence of the nitrile
group in 2 (and the amide group in 3) seens to exert a

(Lo B Witkin, €. L Heubner, 1) Galdi, B, O’ Keefe, P spitaletta, and

AL Phaamer, J. Pharmacol, Exptl, Therap,, 188, 400 (1961),
i2) =ML MeEBlvain and R B Lyle, Jo Am, Chem. Soc.. T3, 384 (1030).

" Characterized as the hydrochloride salt.

“ Characterized as the hydrobromide sait.

The aerviate 5 was obtained from 4-benzoyvlpyridine
by reaction with triethy] phosphonoacetate in base.
Quaternization with methyliodide, followed by eatalyt-
ic hydrogenation, gave the ester 6 which was saponified
and cyelized with polyphosphorie acid to the ketone 7 .

The compounds listed in the tables were obtained
from 4 and 7 by standard techniques.  Although phenyl-
magnesium bromide fuiled to react with 4, phenyl- and
substituted phenyvllithium  reacted  smoothly.  De-
hvdrations of the resulting aleohols led to indenes.
Compounds 10 and 14 were obtained by catalytie or
sodium bromohydride reductions,
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Alternative approaches to some of the compounds
listed in the tables proved either unsuccessful or too
tedious. Tor 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., dehvdration,
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

CeH;

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

C.H; CeH;
8 24,0 =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 eyanomethylphosphonate
to give 8 A small amount of the «,8-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. Wilson, J. Chem, Soc., 1342 (1955).
(5) D. B. Bruee, A, J. 8, Sorrie, and R. H. Thomson, tbid., 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 309 of the animals from writhing
(ED3) was determined.

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

writhing (Table III) and Haffner’s assays.” In the
TasLe III
EDso writhing,
Compd mg/kg po
20 25
d-Propoxyphene HCI 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 clip.

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 11I), 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 N-methylpiperidylindanes
studied did not possess the potent analgetic activity of
other N-methylpiperidine derivatives.

Experimental Section®

Ethyl Cyano(1-methyl-4-piperidyl)acetate (1).—A 200-ml 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/cm?  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 yellow liquid, bp 123-125° (0.7 mm).
Its hydrochloride salt had mp 163-164°. Anal. (CiHiN:0:-
HC]) N.

Ethyl «-Benzyl-a-cyano-1-methyl-4-piperidineacetate (2).—To
8 7.0-g (0.145 mole) NaH (529, in mineral oil) suspension in 100
ml of 1,2-dimethoxyethane was added ethyl cyano(1-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., 96'
729 (1957).

(7) F. Haffner, Deut. Med. Wochschr., 58, 731 (1929); for an evaluation
of this method, see C. Bianchi and J. Franceschini, Brit. J. Pharmacol., 9,
280 (1954).

(8) All melting points are corrected (capillary 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 & 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
obtained for these elements were within +=0.4% of the theoretical values.
MgSOy was the drying agent used throughout.
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dimethoxyethane.  After the evolution of 1y stopped, benzyl
chloride (200 g, 0.158 mole) wax added and the resulting mixture
was refluxed for 3 hr. It was concentrated to half itx volume,
diluted (H.0), ma-de ncidie with dilute HCL and washed (05,
The aquenus laver was made basic with K,CO, and extracted
witih ether. Dryving and removal of the solvent left 34 g (79,
of a light orange oif.  Its hyvdrochloride salt had mp 2058-200°
after one receystallization from EtOH-FGO. tnal. (CR N0,
NCH ¢, I, N

«-Benzyl-a-cyano-1-methyl-4-piperidineacetic Acid (2a).
Compound 2 (72 g, 0.24 mole) was hyvdrolyzed by refluxing in
aqueous MeOH in the presence of 9.6 g (0.24 mole) of NaOI for
2.5 hr.  After cooling, the reaction =olution was acidified to pll
5 and the separated solid was collected by filtration, washed
(H.0), and dried to give 60.3 g (947, of a white solid, mp 244°
dec.  Anal. (CiglTyyN,Oy) C, T, N

2-(1-Methyl-4-piperidyl)-1-0x0-2-indanecarboxamide (3).—-T'o
warm (60%) polvphosphoric adid (600 g) was added to 60 g (0.22
mole) of 2a over a period of 45 min.  The resulting mixture was
stirred at 90--100° {or 4 hr. It was then poured onto ice and the
solution was made basic with solid KOH and extracted with
CHCL. Dryving and removal of the solvent left 47 g (78¢) of a
tan solid, mp 163-165°. Two recrystallizations from hexane
ethyl acetate gave white prisms, mp 165-165.5° Anal. (Cilla-
N0, ) H, N

2-(1-Methyl-4-piperidyl)-1-indanone (4).-2-
piperidvl)-T-oxo-2-indanecarboxamide (31 g, 0.11 mole) was
hvdrolvzed (and decarboxylated) by refluxing for 3 hr in 180 ml
of I8¢, HCL After basification with NaOH, the product was
extracted with ether and coneentrated. Reervstallization of the
residual solid (20.3 g, 797, mp 91-95°) from hexane-I2tOAc
gave the produet as white prisms, mp 99.3-101° Anal. (C;ll-
NOY(C, H, N

Ethyl 1-Methyl-«-phenyl-4-piperidinepropionate (6).—A solu-
tion of 11 g of 4-[(8-carbethoxy-c-phenyDvinyl]-1-methylpyii-
dintum iodide in 150 ml of EtOIT was hyvdrogenated in the pres-
ence of 1 z ut' PO, catalyst al room temperature at an initial
pressire of 3.5 kg em® After filtration from the eatalyst, the
crude 1)1()(111(1 was converted o ils fumarate salt which was
recrvstallized from EAOH-151.0 to give 6.2 g (657 ) of the product
as white ervstals, mp 123-124.5°  Anal. (C;H:NOy-CyHLOY
, H, N

3-(1-Methyl-4-piperidyl j-I-indanone (7).-—A 110-g =ample of 6
was hvdrolvzed by refluxing with 16 g of NaOH in aqueous
MeOH for 4.5 hre After cooling, it was acidified with 11Cl and
concentrated to dryvness. The residue wax added to 1000 g of
polypho=phoric acid and the resulting mixture was =tirred and
heated on a stesm bath for 2.5 hro It was then poured into ice-
water, made baxic with KOH, and extracted with CHCL. Dryving
and removal of Lhe =olvent left a brown liquid which was distilled
to give 37 g (457, ) of a light vellow liquid, bp 160° (0.5 mm).
A fumarate was prepmred and reervstallized from Et1OH-E6GO
ln give white ervstals, mp 179-180° Anal, (CpHLNOCUTLOY

, H, N,

3 Pheml 2-indeneacetonitrile (8). -\ 21.6-g sample of Nall
(30¢, on mineral 0il) was washed with Cglls to remove the mineral
oil and =uspended in dry 1,2-dimethoxyethane.  To this suspen-
sion was added 80 g of diethy!l evanomethylphosphonate and the
mixture was stirred until Hy evolution stopped. A 1,2-dimethoxy-
ethane solution of 80 g of -phenyvl-2-indanone was then added
and the resulting mixture was refluxed for 18 hr. It was then
concentrated to one-third its volume and poured into H.O and
extracted (191,0). Dryving and removal of the solvent left a
brown oil which was crystallized in he\m(* and recrvstallized
from heptane-1<tOAc to give 31 g (3575 of white prisms, mp
62 63° Anal. (CiIEgN) N

1-Phenylindene-2-ethylamine. —1'0 u 6-g suspension of LiAllL
in 100 ml of ether was added a ~olut1<>n of 30 g of 3-phenyl-3-
indencacetonitrile in 200 ml of ether and the resulting mixture
war stivred at room temperature for 2 hr, then refluxed for 1 hr.
20 wax added to the reaction mixture and the inorganice solids
were filtered.  The 'ltmt(* was dried and concentrated and a
hydrobromide =alt of the residual oil was recrystallized three
times from EtOH~Et,0 10 give 10 g 132¢7) of a white solid, mp
2482507, Anal. (CHEN-HBr) C, H, N.

The following experiments are 1(41)1(&011\411'»'9 of the methods
used for the preparation of the compounds listed in Tables T and
I1. The physical constants of these producets arve listed in the
tables.

Method A.

{1-NMethyl-t-

2-(1-Methyl-4-piperidylj-1-phenyl-1-indanol (12).
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To an ether solution of Phii iprepaved from 21 g of PhB3r and
1.8 g ol Liywas added 17 g (0.07 mole) of 2=t f-methy = f-piperidy
t-indanone, dizsolved in 50 ml of ether. The vesulting =olution
was refluxed Tor 18 T and poured into dee water and the =eparated
solid was colleeted, dried, and purified.

Methed B.  2-(1-Methylpiperidyl)-3-phenylindene 120,
Compound 12 (32 ¢ 0.1 mole) was dehydrated by warming 1o
60° with 300 ml ol 2 1 THLSO, for 20 min. The solution wus then
poured intoa cold KOH solntion and extracted with ether. Dirving
and removad of the solvent left 29 g of o clear yvellow oil.

Method C. 1-Phenyl-2-(1-methyl-4-piperidyliindane 111,
Compound 20 18 g, 0.028 molei wax hydrogenated at room tem-
perature in 100 ml of glacial AcOH in the presence ol POy
catalvst (0.7 g at an niual pressure of 3.5 kg em® After H,
uptake stopped 3 hry, the catalvst was filtered, and the filtrate
was concentrated, diluted (1,01, made basic with KOO wud
extracted with ether.  Dreving and removal of the solvent gave
an oil which pavtially crvstallized and was purified by reervsial
lization.

Method D. 2-i1-Methyl-4-piperidyl)-1-indanocl (10). To o
0.7-g =uspension of NaBIH; iu 40 mlb of ~PrO was added 11
(3.7 g, 0,016 moler dissolved in the same aleohol and the resulting
solution was stirred @t room temperature Tor 16 he, then heated
at 60° for 2 hr, poured into dilute HCL washed with ether, mude
basie with KOO, and extracted with CHCL. Dhreving and
removal of the solvent left the produect as a solid which was
purificd by reervstallization.

2-(3-Phenyl-2-indenyl;-N,N-dimethylethylamine (24). A\ 0.1-
g sample of I-phenyvlindene-2-ethylamine was treated with 32
ml of HCOAT and 6.5 ml of 377, aqueous HCHO by refluxing for
6 hr. After cooling, the solution wax made =trongly acidic with
2N HOL evaporated o devaess, diluted with water, made
hasie with WOH, and extracted with ether. The hydrobromide
=alt of the erude product wax prepared and reervetallized twice
from I5tO1- l]t SO o give 7.5 g (607, 1 of white ervstals, mp 204
210°. Anal .‘H»,\ HBr ¢, N

2-Benzyl- 2 -cyano-5 dlmeth\la'nmovalenc Acid. A H0-g (0.2
mole) =ample of ttln)l c-cvanodihvdrocinnamate wax alkyviated
with 374 g (0.3 moler of dimethylaminopropyt ehloride in 1,2~
dimethoxvethane in the presence ol 9.6 g of 507 Nall ton
mineral oil) according to the procedure Tor the preparation of 2.
The crude product, cthyl 2-benzyvi-2-cyvano-3-dimethyiamino-
valerate, amounted 1o 47.2 ¢ (82071 A 15-g (0.05 mole) portion
of this ester was hvdrolyvzed with 2.3 g (0.05 mole) of NaOH as
described for the hydrolvsis of 20 The producet was recrystallized
from water to give 6.6 g (H07, 3 of white ervstals, mp 204-205°,
Aread (Cplly NGOy O TN

2-Carbamyl-2-dimethylaminoprepyl-1-indanone.- A H0-g =ani-
ple of 2-benzyl-2-cvuno-5-dimethylaminovalerie acid was evelized
with polyphosphorie aeid (700 g) ax deseribed for the preparation
of 3. The product wax reervetallized from FtOAe hexane to
give 32 g (649, 5 of white ervetals, mp HS-110%0 wal. 1C-
HaNO2 €, HL N

2-Dimethylaminopropyl-l1-indanone. - A 75.5-g (033 mole:
sample ol 2-carbamyl-2-dimethyluminopropyl-t-indanone  wiis
hyvdrolyvzed and deearboxylated in 187 HCT ax deseribed in the
preparation of 4. The oily crude ]nt)(lml (88 g, 90 pure n
vpe) wax converted 1o it hydrochlovide salt .m(l reervetullized
from 19HOIT PO to give 47 g (6571 of 2-dimethylamino-
propyl-l-indanone hydrochloride. mp 167 168 (hit.? mp HIT
LIN®), Anal «CHLNO-HCD O 1, N

3-i4-Pyridyl)-1-indanone.  Dimethy! iphenyvi-t-pyridyhmeth-
vimalonate (87 g .28 mole) was hyvdrolvzed by refluxing with
23 ¢ 10,56 moler of NaOTT in aqueous MceOH for 45 hro o Afrer
cooling, the =olution was aeidified to pH 5-6 and the precipitated
solid  [presumably 1})h(\n_\'l-l-]))'l‘i(i_\'l)mvtlnlmxl(mi(' acid] was
filtered and (himi Tt amounted to 73 g (9207, mp >250°
A T0-g sample of this diaeid was then treated with 800 g of
poly phnsph(m( acid at 90° for 5 hr. The reaction mixture was
poured onto ice and made basic with KOIH.  The separated solid
was filtered and amounted to 39 g (7277 of a light tan solid,
mp 106-109°.  Two recrvstallizations from  hexane 10tOAv
gave white needles, mp (11 112° taal. (CyHyNOY CUTT N,
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o explain the diserepaney in melting points



