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A series of substitnted 2-benzyl-3-dialkylaminoalkylindenes was prepared by reaviion of snbstitured 2-benzyl-
indenyl anions with dialkylaminoalkyl chlorides, and a immber of synthetic rontes to the intermediate 2-benzylin-

denes were explored.
be aetive in some tests for CNS depression.
indane derivatives were alsn synthesized and tested.
e addition to the experted 3-benzylindene.

Benzimidazole derivatives of strueture I have been
reported to be highlv potent analgesies.!  They are
effective in man. but, <ihice they produce respiratory
depression and have a high addiction potential, they do
ot offer i therapeutic advantage over morphine s
ant analgesic.®  In considering =trueturc—activity rela-
tionships in this serviex of compounds and the possibility
of enhancing the separation between analgeste activity
and undestrable morphine-like effects, we mmvestigated
the replacement of the benzimidazole nucleus by the
wsosterically related indene nmuelens.  The use of mdene
simplifies the structure by removing the basie properties
of the benzimidazole nucleus while retaining the steric
relationship between the benzvl group and the tertiary
amino function.  Thix sterie relationship ix of interest
becauxe Dretding wire models of these compounds in-
dieate that the phenyl and amino groups can readily
aszume a relative spatial distribution similur to that
found it the pethidine molecule.

This paper is concerned with the svnthesis and bio-
logieal properties of a seriex of 2-benzyl-3-dialkyluniio-
alkylindenes (IX) and some related compounds.

CHUHNEL
1

The 2-benzyl-3-dialkyEunimoalkylindenes of Table 1
were svithesized from the appropriate indene (VI) and
a dialkylaminealkyl chloride vza an indene anion (VII)
which was generated by the action of NaH on the indene
in boiling toluene.*  Although the initial product of
this reaction would be a 1-dialkylaminoalkyhindene of
structure VIIL, it seems hkely th~1t thix undergoes
rearrangemeitt i the presetiee of base to the corre-
sponding 3 isonter (IX). Related base-catalyvzed isom-
erization of L.2-diadkylindenes to the corresponding
2,3 tsomers had rec rently been described.*

The position of the dnublo band was verified for
eompound IX (R, = H; R. = Ry CH;; n = 2;
Ar = (4Hy) fronr the nmr spectrunt. The structural
assigiiment follews from the mntegration of the signals
from the methyvlene C-1 protons (7 6.81) and benzylic

thy AL Thanger, 1 Kebrie, AL Rossi, awd Ko Hofowun, Feperiesdia, 13,
100 11057y Y. Gross and H. Turrian, hid., 401 11057).

12) AL ML Beekett and A, F. Casy, I'rogr. Med, Chem., 2, 43 (1962),

13y Cf 0. Bistely, Ber., T4B, 1433 (1041,

1y I Plenwt awl G Bergson, Ak Kowd, 28, 100 5 109GH).

Many of the componnds had activity in tests for analgesia i mice and were alsu found t5
A number alsn possessed antihistuminic properties,
Dehydration of I-benzyl-1-indanwnl vielded 1-benzalindane

Some related

prutons (r 6.21), which were 1 the ratio 11 (twie pro-
tons cachy. and the nonappearainee of g stgial from o
vinyvlic protanr (eompare 2-benzyvhndence where the
vinvhe proton produces a multiplet ventered at 7 3.59).
That thix isomer would be the main produet to be iso-
lated front the reaction mixture was demonstrated by its
reenvery after being converted mnto the aimon (by NaH
in tohiene) and subsequently quenched with water,

A number of synthetic routes to the 2-benzylindenes
(VD) were explared. since. at the start of this work,
these compounds had not been reported.  2-Benzyvl-
indene (VI, R = H; Ar CeH3) was prepared from
2-benzvi-1-indanone (IV, R = H: Ar = ;) i
reduction to the indanol (V. 12 CWH:) and

=ubsequent dehyvdration  (Scheme ) 2-Benzyl-1-
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TasLe I

SUBSTITUTED 2-BENZYL-3-DIALKYLAMINOALKYLINDENES

R,
Rlc " 2 R,

Crystn® Mp.
No. R Ra Rs solvent °C
1 H H CH:CH:N(CHjs)2 A 214-216
2 H H CH2CHaN{C:Hs): B 154-155
3 H H CH,CH,N. A 232-235
4 H H CH,CH,N 0 C 244-246
TN/
5 H H CH.CH.N, ) C 250-253
6 H H CH(CHs.H)CHN(CHs): A 172-174%
196-198°
7T H H CH:CH-CH>N(CHs)» B 161-162.5
8 H H CH:CH(CH3s)CHsN(CHs): C 190-191
9 U 1 CH.CH.CH.N,  NCH, D 220-220.5
10 OCHh# H CH:CH:N (C:Hs)» E 161-165
11 Cre H CH:CH:N(C:Hs): ¥ 198-199
12 H 4-0C:Hs CH:CH:N(C:Hs): G 178-179.5
13 H 4-CYs CH:CH:N(C:Hs): B 154-157
14 H 4.Cl CH:CH:N(CHs): H 210-212
15 H 4-N(Clls)e CH:CHsN (C:Hs): E 168-171
16 H 4-F CH:CH:N(CHa): B 180-183
17 H 1-¥ CH.CH.N, > A 243-245
18 1 4-CH;y CH:CH:N(CHa): B 197-199
19 H 2-CH; CH:CH:N(CHs): A 226-228
20 H 4-OCHs CH:CH:N (CHas) J 168-171

v A, +-PrOH; B, -PrOH-petrolenim ether (bp 60-80°); C, EtOH; D, EtOH-H,0; E, Me
b Two isomers were isolated.

H, H.O0; J, EtOH-benzene-petroleum ether.
probably determines which tautomer crystallizes from solution.

827
Cated, % Found, ¢———
Formula C H N Cl C H N Cl
CxHsN-HCH 76.5 .71 4.46 11.3 76.7 7.72 4.50 11.3
CzHxN-HCY 77.3 8.25 4,09 10.4 77.6 8.21 4.20 10.5
CxHsN-HCl 77.7 7.71 4.12 10.4 77.4 7.50 4.10 10.4
CwHsNO - -HCI 74.2 7.36 3.94 10.0 73.9 7.34 4.22 9.9
CuHxN-HCIL 78.0 7.98 3.96 10.0 77.6 8.07 4.13 10.1
CaHsN-HCI 76.9 7.99 4.27 10.8 76.6 7.98 4.18 10.8
76.6 7.93 4.09 10.6
CaHusN -HCI 76.9 7.99 427 10.8 76.5 7.94 4.23 10.9
CHaN - C2H:04 72.9 7.39 3.54 73.1 7.45 3.38
CauHsN2-2C:H:04  63.9 6.51 5.32 64.1 6.47 5.31
CuH29NO - C:H:04 70.6 T.34 3.28 70.4 7.34 3.4l
CxHsCIN-C:H:O:  66.9 6.56 3.26 8.3 66.8 6.73 3.22 8.2
CuHaNO-HCI 74.7 8.36 3.63 9.2 74.8 8.53 3.55 9.3
CoHzFsN-CoH:04  64.8 6.09 3.02 64.9 6.11 3.06
CaH2CIN -HCl 69.0 6.65 4.02 20.4 68.7 6.45 4.33 20.5
CuHsN2 C2H:04 71.2 7.82 6.39 71.0 7.96 6.36
CxH»FN-HCL 72.4 6.99 4.22 10.7 72.1 6.77 4.49 10.6
CuHusFN-HCI 74.3 7.32 3.77 9.5 74.6 7.09 3.8 9.4
CuHysN-HCI 76.9 T7.99 4.27 10.8 76.5 8.00 4.33 10.7
CaHxsN-HCI 76.9 7.99 4,27 10.8 77.1 8.16 4.33 10.8
CaHxNO -HCH 73.3 7.62 4.07 10.3 73.1 7.79 4.10 10.5

COEt; F, MeOH; G, EtOH-MeCOEt;
¢ This substituent can be at position 5 or 6; solubility

TasrLe I
SUBSTITUTED 2-BENZAL-1-INDANONES

R
Crystn ~—=Caled, G-— —-=Found, %—
Ri R» solvent Mp, °C Formula C It C H
OClH; H EtOl 132-134 Cii 11,0, 81.6 n.64 81.4 .63
Cl H Benzene-EtOH 158-159 C:H,,ClO 5.5 4.35 75.3 4.38
H OC,H; EtOH 123-124 .5 CsHiO; 81.8 6.10 81.8 6.20
H CF; AcOEt 181-183 Ci:H,F;0 70.8 3.85 70.8 3.77

indanone was obtained by cyclization of dibenzylacetyl
chloride? or by reduction™ of 2-benzal-1-indanone (III,
R = H; Ar = C¢H;). 2-Benzal-1-indanone could also
be reduced directly to the indanol, either by LiAlH,
which afforded a 909 vield or, in low yield, by catalytic
(Pd-C) hydrogenation.

The latter route offers the possibility of a general
2yvithesis, since 2-benzalindanones, substituted in either
of the aromatic nuclei, can be readily prepared by base-
catalvzed condensation between a substituted 1-
imdanone and a beuzaldehyvde.®!® The reduction of
the substituted 2-benzal-1-indanones (Table II) was
effected, however, in two stages, since the poor solubil-
ity of these compounds in ether rendered direct reduc-
tion by LiAlH, inconvenient. Partial catalyvtic hy-

(6) H. Leuchs, J. Wutke. and E. Gieseler, Ber., 46, 2200 (1913).

(7) N. H. Cromwell and R. P. Aver, J. Am. Chem. Soc.. 82, 133 (1960).
(8) W. H. Mills and A. T. Akers, J. Chem. Soc., 127, 2475 (1925).

{Y) Ne. Pl Buu-Hoi amt! Ng. D, Xuong, ihid., 2225 (1952).

(10) P. Pfeiffer and 1¢. Milz, Ber.. T1B. 272 (1938).

drogenation gave the 2-benzyl-1-indanones (Table III)
and hydride reduction of these afforded the 2-benzyl-1-
indanols (Table IV) which, upon dehydration, yielded
the 2-benzylindenes of Table V.

Hydride reduction of ketones may lead to isomeric
products according to whether the reaction is under
steric-approach (kinetic) control or product-develop-
ment (thermodynamic) control.!! Steric-approach con-
trol in the reduction of 2-benzyl-1-indanone would lead
to c1s-2-benzyl-1-indanol. In practice, hydride reduc-
tion afforded a mixture of the cis and trans isomers.
The latter tended to predominate and could be isolated
by ecrystallization. The structural assignment to cis-
and trans-2-benzyl-1-indanol (V, R = H; Ar = CH;)
was verified in the following way. The reductive
Grignard procedure of Noller and Hilmer!? afforded

(11) W. G. Dauben, G. J. Fonken, and D. S, Novce, J. Am. Chem. Soc..
78, 2579 (1956): A. H. Beckett, N. J. Harper, A. D. J, Balon, and T. H. E.

Watts, Tetrahedron, 6, 319 (1959).
(12) C. R. Noller and F. B. Hilmer, J. Am. Chem. Soc., B4. 2503 (1932).
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Thasre 1H
SUBSTITLITED 2-BENZYL-1-IND aNDNEs
R : :, ‘CHZO—RJ
0
~Calesl, G0 Fronol, «
13 R Crvsn sulven Myp, O Vormula L 1t ¢ It
OC1H, 11 FOll D65 [T RITION S04 3. 30 U] (LIS
1 1 MeOH 45-4t CullClo e .10 TH.2 .28
11 OC 1, ItOH D000 Crd Oy SE2 .81 su.h boNT
11 (630 FtO1-1.0 N 1) B CrllaF0 0.3 1.51 o3 1.79
11 e Benzene- petr erther TR-80.5 Cill:Cl 4.0 5. 10 ] O
11 N:Clyae 1tO1 TN S CrHpNO R1H v b ) T

* Prepared from p-chlnobenzyl chhiride and the magnesinm ennlate of 1-indanvne-2-carboxylic acid,  ” Prepared Itom 2-tp-dinierhyl-
sinobenza-1-indaiome, mp 163-168°, Hu® mp 165°, # G AL Coppens, M. Coppens, 1. N, Kevill, and N. 1. Cramwell, /. Oy
(“aone, 28, 3267 (181551, report mp 79-80°.

TasLe IV

SUBSTITUTED 2-BEXZY1L-1-1ND ANDLS

Ry
OH
Caled, ¢ Fouwud, )

IR R Crysun solveunn My, C Lormata & I ¢ 11
OCHy I Benzene-petr ether 1071049 .5 CHiO, 803 713 S0 74T
1 OCIL, Benzene D5-06.5 CrellayOs S 7.l SO T
1 CFy OH 147- 140 CrlLaFO () 518 . 7 547

H7-100 BT 508
11 [} |DIEORE! 122124 il 1CTI0 4.3 ! 741 5. 84
11 N Cllys Benzene-penr ¢ther 102105 .5 CWILNO =00 7o 805 TONT
1 OCH» Benzene-petr ether 115110 Ci1 0, N3 T3 S04 T8N
> Prepared I 2-(p-inethoxyhenzal-1-indanone, mp 142.5--145.5°, I Yo 141°,
Tagre V
SUBSTITUTED 2-BENZYLINDENES
R,
.
]
Mp or b ~Calml, - Fanteod, -

R R Cleyslu solveut S, SO Faoryuwubi [ 1t & 1t
5-OCH- i1 101 151 Cisllg0) N4 6.8 N6 N2
S5-Ce 11 MeOll K mel) il Ol TS 544 THOR Y
11 $-0C,11, Petr ether T T6 10 864 T2 S5 Toau
11 4-CF; -PrOfil {2, -1 5 Oyl 4.4 4.78 e 175
11 4-C| 1011 Ht--6% . gl Cl TN Do VY NI
I8! 4-N(Cllyh 1tO1H e CisHeN 56.7 7.UR 870 T.Th
1 4-F Oil 108 (0. D1 Crllisl” 85.7 584 8.0 507
11 4-CH, Oil 130 10.02) Cillie 027 n N2 .5 712
H 2-CH, 01l 120 (0. 02) Cille V2.7 .32 I 77
I 4-0OCH; letr ether 65-H6 .5 Cirti0 864 .83 Sl .07

* Arid-eatalyzed dehydration of T-indanals does not nsnally ranse prototopie isomerization af the resnlting indene, There is, however,
o eonfirmatory evidence for the position vt the double bond in these componnds.

the cis-indanol from 2-benzyl-I-indanone and isobutyl-
inagnesium bromide, and the eis-indanol was shown to
be the thermodynamically less stable by its conversion
ito the trans-indaiol on being heated with NaH in
toluctie. It was not possible to confirm the assignment
from the nmr spectra, since the coupling constants of
the cis and frans protons in the two isomers were
simikar.

Table IV records those indanols which were isolated
fromn the reduction-praduct mixtures by crvstallization
to eonstant melting point.  Two isomeric indanols
were isolated  from the reduetion of  2-(p-trifluonr-
methyvlbenzal)-1-indanone.  Generally, in preparing

the indenes, it was expedient to dehydrate the mixture
of isomerie indanols.

As an alternative general route to substituted 2-
benzylindanones (IV), alkylation of the magnesiun
enolate of l-indanone-2-carboxylic acid (prepured
in situ from 1-indanoue (II, R = H) and magnesiun
methy] carbonate)'® with a benzyl halide was investi-
gated, since a similar reaction of a-tetralone had been
reported.'® In diinethylformamide (DMI) as =solvent,
p-chlorobenzyl chloride afforded a 609 vield of 2-(p-
chlorobenzyh-1-indanone  after hydrolysis and
carboxylation.

LBy AL Suites, L o Clorer. Soc,, 81, 2308 (19D,

de-
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In order to reduce the number of synthetic stages,
some of the substituted 2-benzylindenes were prepared
by dehydration of the appropriate 2-benzyl-2-indanols
(XI). These were synthesized from 2-indanone (X)
and the corresponding benzyl Grignard reagent
(Scheme II). This route is not entirely satisfactory
because of the instability of 2-indanone which readily
dimerizes to 1-(2-hydroxyindan-2-yl)-2-indanone; the
latter may then react with the Grignard reagent.
Thus, 2-benzyl-1-(2-hydroxyvindan-2-y1)-2-indanol
(XII) was isolated from the reaction of X with benzyl-
magnesium chloride (similar observatious have recently
beeir made by Campbell and Heller'4), and the reaction
of X with p-methoxybenzylmagnesium chloride pro-
duced a complex mixture of products. The identity of

XII was supported by its nmr spectrum,
©:—/L ArCHMgCt @CH:AI‘
¢] OH
X XI

| o
99, 5

O
\PhCH_.MgCI
90, .OH
HO
PhCH,

XII

Scueme 11

2-(2-Pyridylmethyl)-2-indanol, which was syuthesized
from 2-pyridylmethyllithium and 2-indanone, could not
be dehydrated under a variety of conditions. An iso-
meric 2-indanol, 1-(2-pyridylnmiethyl)-2-indanol, has
been reported® to be similarly resistant to dehydration.

The synthesis of some related benzylindenes was also
investigated.  2-Benzyvl-3-methyvlindene (XIII), re-
quired for the synthesis of 2-benzyl-1-(2-dimethylamino-
ethyl)-3-methylindene, was prepared from 2-benzyl-1-
indanone and methylmagnesium iodide. Although
previously reported’® as an oil, a solid was obtained.
Since there was the possibility that the intermediate
1-methyl-1-indanol could undergo exocyclic dehydration
to produce 1l-methylene-2-benzylindane (XIV), the
structure was established from the nmr spectrum.
It contained signals from two benzylic (r 6.22), two
nmethylenic (doublet centered at r 6.82), and three
methyl protons (triplet of triplets centered at r 7.87)
and showed no evideice of a signal from a vinylic
proton, thus confirming structure XIII. Alkylation of
the anion derived from 2-benzyl-3-methylindene re-

(14) N. Campbell and H. G. Heller, J. Chem. Soc., 3006 (1962).

(15) J. Sam, J. N. Plampin, and D. W, Alwani, J. Org. Chem., 27, 4543
11962)

(16) R. A, Darnes aml 1. D. Beitchman, J. Am. Chean. Soc.. 76, 5430
(1954).
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sulted, however, in the formation of & mixture of amines
which could not be resolved.

3-Benzylindene (XV), required for the synthesis of
1-benzyl-3-(2-diethylaminoethyl)indene, was prepared
by dehydration of the crude carbinol resulting from the
Grignard reaction between 1-indanone and benzyl-
magnesium chloride. This procedure, which has been
reported'” to give 1-benzalindane as an oil, produced a
mixture from which both 3-benzylindene and 1-benzal-
indane (XVI) were isolated as solids. The identity of
1-benzalindane was confirmed by independent synthesis
(329, yield) from 1-indanone and benzaltriphenyl-
phosphorane using the conditions described!® by Wittig
for the preparation of trans-stilbene. A similar synthe-
sis under different reaction conditions has since been
reported to give a 99, vield of 1-benzalindane.’® A
trans configuration for the l-benzalindane was estab-
lished by the ultraviolet absorption spectrum which
showed the long-wavelength band at 280-330 my with
vibrational peaks characteristic of the trans-stilbene
chromophore (““A” band®). The isolation of both
3-benzylindene and 1-benzalindane from the Grignard
route further illustrates the difficulty in predicting
whether tertiary l-indanols yield exo or endo double
bond containing products on dehvdration.?

Reaction between 1-chloro-2-diethylaminoethane and
the anion derived from 3-benzylindene occurred readily,
but only a small quantity of pure produet could be
isolated. Its structure (XVII) follows from the nmr
spectrum which contains a signal integrating for only
one vinylie proton (doublet centered at r 3.57), thus
distinguishing 1t from the alternative 1-benzyl-1-(2-

diethyvlaminoethyl)indene structure (XVIII). The
'l :CHJ : iCH?
CH,C.H;, CH.CH,
X1 X1V
peny oo, D
CH,CH, 1 NCH,
XV XVI
1. NaH
XV T CCHCENE
l CH,C,H, ]
CH,CH, “CH,CH,NEt,
CH,CH,NEL,
XVII XVIII
O CHC,H,
: % CH,C.H,
CH,CH,NEt, R
XIX XX

(17) A. A, Plent! and M. T. Bogert, ibid., 63, 988 (1941); A. G. Anderson
and E. J. Cowles, ibid., T7, 4617 (1955).

(18) G. Wittig and W. Haag, Chem. Ber., 88, 1654 (1955).

(19) G. Witschard and C. E. Griffen, J. Org. Chem., 29, 2335 (1964).

(20) R. N. Beale and E. M. F. Roe, J. Chem. Soc., 2755 (1953).

(21) H. Ahmed and N. Campbell, tbid., 4115 (1960); D. M. Lynch and
W. Cole, J. Org. Chem., 31, 3337 (1966); G. Jones and \V, J. Rae, Tetru-
hedron, 22, 3021 (1966); T. Bell and J. Spanswick, J. Chem. Soc., Sect, C,
1887 (1966),
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methylenic protolr signals were too complex to permit
positional assignment of the double bond.

1-Benzal-3-(2-diethylaminoethyl)indene (XIX) wax
prepared from the base-catalyzed condensation of
benzaldehyde with 3-(2-diethylaminoethyl)indene. A
number of imdane derivatives were also syvnthesized.
1-(2-Dimethylaminoethyl)-2-benzylindane (XX, R =
CH.,CH,N (CH,),) was prepared by catalytic hydrogena-
tion of the corresponding indene. Several 1-dialkyl-
aminoalkoxy-2-benzyvhndaies [XX, R = O(CH.),-
NRiRs] were obtained by the reaction of an appro-
priate dialkylaminoalkyl chloride with the sodium salt
of 2-benzyl-1-indaol.

Biological Activity.-—The results obtained from the
biological investigation are recorded in Table VI.
The methods used to assess the compounds are referred
to it the footnotes to the table.

A number of the compounds were found to have
potetteies cotiparable to those of codeine and pethidine
it the tests for wnalgesia in nice. They were active
orally and appeared to be nonmorphine-like.

Further investigations of the compounds indicated,
however, that they possessed other depressant effects
on the central nervous svstem. The majority of the
compounds which were active i the tests for analgesia
were also effective in preventing maximal electroshock
seizures or in inhibiting electrically mduced fiighting
episodes in mice at doses which were in the same range
as the analgesic EDg’s. Few of the compounds, how-
ever, were found to be effective i both of these proce-
dures. Compound 18, which was active in the analgesic
tests but hiractive in the other two test pracedures, was
also found to act as a depressant. Thus, it suppressed
the toxic effect of amphetamine in aggregated mice??
and blocked a conditioned avoidanee response i rats.

3-Benzyl-2-dialkyEunioalkyvlindenes, which are t=o-
merie with the compounds discussed above, have been
reported to be potent antilistaminies.®* The com-
pountds of Table VI were exantined for antihistaninic
activity (isolated  gutiiea  pig  ileunm):  compounds
3, 5. 16, and 17 were found to hinve poteneies contpara-
ble with diphenylpyraline.

Experimental Section

Melting points were taken in a vapillary tube nn an Eleetro-
thermal apparatis comprising a gas-heated block and a ther-
mometer calibrated for stem exposnre. Microanalyses are by
Mur. ML J. Graham of these laboratinies.  Ultraviolet absorption
spectra were 1neasired on a Beckman DEK2  spectrometer.
Infrared spectra were recorded o a llilger 800 or Unicam
SP200 spectrometer.  Nmr spectra were deterniined with a
Varian A-60A spectivineter.  Nall refers tn a 33.80( dispersion
af Nall in paraffin oil,

2-Benzyl-1-indanone (IV, R = H; Ar = C;H.). Method A.
From Dibenzylacetic Acid.-—Dibenzylacetic arid (83 g, 0.35 mole)
was heated with SOCH, (62 g, 0,52 mole) i dry benzene (30t mil)
muler reflux for 3.5 hr. The mixtire was then distilled to give
82 g (90900 of dibenzylaeetyl chluride, bp 124° (0.3 nun). In
another experinient, using only 20¢, excess SOCl, dibenzylacetic
anhydride was alsn obtained; mp 75-77° (1it.2 mp 75-76°).

Dibenzylacetyl chloride (60 g, 0.2 mole) wax added dropwise
to powdered anhyihrons AlCH (30 g, 0.23 nwle) in CHL.CL (200
by at —10°, "T'he reaction mixture was permitted (o warin stowly

{22y L. Lasagna arud W. 1. MeCann, Seience, 125, 1241 {1957).

1235 L. Covk aml! E. Weidley, s, N, Y, Aewd. Sei., 66, 740 (1957).

24y (0 1. Huebner, E. Donogliue, 1. Wenk, F. Sury, and J. A. Nelson,
JooAw Chem. Soc,, 82, 2077 (1h060).
123y 1L Leaehs, L Wouke, wiel B, Gieselue, Ber,. 46, 2200 112135,
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Apalgesic activity Fles e Nlpnise
Ll ot place’ Teidl elip! stokt e’
N e = o e Jer e ror o
| b ' + f g
2 o+ - ‘
B + + + -+ + -+ -+
4 5 =
D - e 1 H
o+ 4+ L+ -
t e s
To= o+ + + 4+
N -+ < -+ 1
i += it | + + -+ -+
10 -+ + + + t -
1 . =
2+ Poox :
13 +. - - +
14 - + - +
1 - + -
it o+ o+ R - +
17 . L e - + - + +
1~ - + + + -
1 + ¢ = -
2ty
21 + -+ it =
no o+ o+ + 4+ o+
23 -+ +
M+ o+ -+ -+ -
20 = -+ - —+ — E -+
B+ + - + -
20+ + + + +

“ Activity at higher duses than the range guoted mider {on(-
notes e=f is represented by =:  the absence uf nbservable effects
ar doses af 306, L) valne is denoted by -— ¥ Seven day iox-
ieity in mice; the resulix are presented ax ++ = LD <200
mg/kg, + = LD; 200-500 mg/kg, = = LD > 500 mg/kg.
< Analgesic activity In mice (hot plate method) [N. B. Eddy and
. Leimibarh, J. Pharmacol. Exp(l. Therap., 106, 319 (1932)): +
= D (po) 70-110 mg/kg (cumparable Ele tor odeine =
100 mg/kg), Kl (s¢) 15-60 mg/kg (eomparable 215 fur peihi-
dine = 20 mg/kg). ' Analgesic activity in mice (fail elip method)
'Co Blanechi and J. Francesching, Beid. J. Phacwwcol., 9, 280
10534) 0 + = 15D (po) 40-100 mg/kg temmparable 1915, for
eodeine = 60 mg/kgy, 125, (s¢) 10-70 mg/kg (romparable 11w
for codelne = 25 mg/kg). * Preventivu of maximal electrushork
budneed seizitres inomice [, AL Swinyard, W. C. Brawn, and 1. S
Goodman, J. Pharmacol. Exptl. Thevap., 106, 319 (1052)1: + =
D (po) 30-100 mg/kg (comparable EDg for diphenylhydan-
tin = 5 mg/kg). 7 Prevention of electrically induced fighting
episodes in mice [R. E. Tedeschi, ). H. Tedeschi, A. Mncha, L.
Cook, P. A. Mattis, and E. J. Fellows, bid., 125, 28 (1H530)]:
+ = EDj (po) 40-80 mg/kg (comparable E1); for meprobamate
= 70 mg/kg). ¢ Isomer having mp 172-174°. * Isomer having
mp 196-198°.  Insulticient material for testing owing to diffienl-
{ies eneonnered in the pnrification of this compomml.

to 20°, aial, when the vigorms evohition of HC had snbsided,
it was heated nuder reflux for 10 min,  The mixture was vooled,
added to vold 2 .V HCL (125 ml), and extracted with toluene.
Distillation uf the toliene extracts gave 48 g (1447 ) of 2-henzyl-1-
indanone, bp 123° (0.02 min), »¥n 1.600Y [lit.5 bp 160° (1.75
mm), 73 1.5954].

Method B. From 2-Benzal-1-indanone.—Hydrogenation of
2-benzal-1-indanone® (mp 109-112°, 12 g, 0.05 mole) at at-
mospheric pressiire in methanol (100 ml) at 50° for 5 hr in the
presence of 10,05 g of 10¢, Pd-C afforded a quantitative yielld of
O-benzyl-1-indanone.®  Prolouged exposnre to 1, withont the
aldition of more catalyst did 1ot lead to further rednetion.

The componnds of Table II were synthesized in a similar
manner from an I-indanone and the appropriate aldehyde nsing
the method of Hassner and Cromwell,® then hydirogenated to

261 N, Hasster el No L Cronovell, o bers Chem, Soe,, 80, 8105 1195%).
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the corresponding indanones of Table III. 6-Chloro-1-indanone?
(mp 78-80°), 6-methoxy-1-indanone® (mp 108-109°), and p-
ethoxybenzaldehyde® (bp 74-78° (0.05 mm)) were prepared
by literature procedures.

p-Trifluoromethylbenzaldehyde was synthesized from p-tri-
fluoromethylphenylmagnesium bromide and triethyl ortho-
formate. The latter (66 g, 0.45 mole) was added during 10 min
to the Grignard reagent prepared?® from p-bromobenzo trifluoride
(82.5 g, 0.37 mole) and Mg (9.9 g, 0.41 g-atom) in ether (300 ml)
at 33°. The mixture was heated under reflux for 16 hr, and the
ether was distilled. Ice (150 g) then 6 N HCl (370 ml) were added
and, after the mixture had been heated under reflux for 2 hr to
hydrolyze the acetal, it was steam distilled under N.. The distil-
late was extracted with ether, and the extracts were distilled
under reduced pressure in a N; atmosphere to yield the product
in 499, vield (31 g) as a colorless oil, bp 69-70° (15 mm), n®p
1.4630 (1it.30 n®p 1.4630, 409, yield).

2-(p-Chlorobenzy!)-1-indanone (IV, R = H; Ar = p-CIC:H,).
—A ~olution of magnesium methyl carbonated! was prepared by
bubbling dry CO, for 2.5 hr into a suspeusion of freshly prepared
maglesium methoxide (130 g, 1.5 moles) in dry DMF (400 ml)
until the solid had dissolved. 1-Indaunone (50 g, 0.38 mole) was
added, and the mixture was heated at 105° for 1.5 hr. p-Chloro-
benzyl chloride (90 g, 0.56 mole) was then added, and the mixture
wax stirred at 90° for 9 hr, then acidified with 10 .V HCI (350 ml)
and heated for 3.5 hr to effect decarboxylation. The mixture
was cooled, and the lower aqueous layer was extracted twice
with benzene. These extracts were combined with the orgauic
layer and washed successively with water and aqueons NaHCOs,
dried (K.CO;), and concentrated. Distillation of the residie
afforded the product (60 g), bp 180-190° (1 mm), which, after
crystallization from benzene-petroleum ether (bp 60-80°), was
obtained as colorless prisms in 52¢; yield (51 g), mp 78-80.5°
(1it.3? mp 76-77°) (see Table IIT). The structure was confirmed
by reduction to 2-(p-chlorobenzyl)-1-indanol which, on de-
hydration, afforded 2-(p-chlorobenzyl)indene identical with that
obtained by dehydration of 2-(p-chlorobenzyl)-2-indanol (below).

trans-2-Benzyl-1-indanol (V,R = H; Ar = C;H;). Method A.
LiAlH: Reduction of 2-Benzyl-1-indanone.—2-Benzyl-1-indaione
(155 g, 0.7 mole) in 300 ml of dry ether was added slowly to
LiAlH. (7.4 g, 0.2 niole) in ether (400 ml) at a rate which
maintained gentle reflux. The mixture was stirred overnight,
poured onto ice, and acidified with dilute H,SOs. The ethereal
layer was dried and concentrated to give the produet which,
after one crystallization from petrolenm ether, had mp 97-100°:
vield 91 g (389 ). The componnds of Table IV were synthesized
in a similar manner.

Method B. NaBH. Reduction.—NaBH, (3.21 g, 0.085 mole)
in 20 ml of water was added dropwise to 2-benzyl-1-indanone
(61 g, 0.28 mole) in methanol (100 ml) with cooling to maintain
the mixture at 20-25°. The mixture was further stirred for 1.5
hr, then diluted with water (100 ml) and extracted with ether.
The ethereal extraet was concentrated and the residue was
crystallized from petrolenm ether (bp 60-80°) to give 54.5 g
(87% ) of a mixture of the cis- and {rans-indanols, mp 68-70°.
Three further crystallizations atforded 10.1 g of the pure trans-
isumer as silky needlexs: mp 103-105.5° (lit.> mp 104-105°);
umr (CDCL), = 7.84 (singlet, OH), 7.70-6.75 (complex, methyl-
enic), 5.12 (broad doublet, J = 6 cps, HCO), 2.85-2.6 (complex
aromatic) in the ratio 5.85:0.94:9.

Anal. Caled for CisHisO: C, 83.7; H, 7.19. Found: C, 85.5;
H, .14

Methed C. Catalytic Hydrogenation.—2-Beuzyl-1-indanone
(2.23 g, 0.01 mole) in ethanol (30 ml) at 50° was shaken with H,
at atinnspherie pressure with 0.5 g of 109, Pd-C for 4 hr. Re-
moval of the catalyst and coucentration yielded the indanol
contaminated with about 10-159; of the ketone.

Method D. LiAlH; Reduction.—2-Benzal-1-indanoue (6 g,
0.027 mole) in a Soxhlet thimble was suspended in a flaxk con-
taining LiAlHs (1.04 g, 0.027 mole) and ether (100 ml) under
refliix, arranged =u that the reflnxing sulvent dripped through the

t27) R. Seka and W. Kellermann, Ber.. T6B, 1730 (1942).

(28) W. o, Joliuson and W. E. Rheltberg, J. Am. Chewe. Soc., 67, 1853
(1945).

(20) A, Hillesheimer, Moautsk., 22, 497 11901).

(30) R. Filler and H. Novar, J. Org. Chem., 25, 733 (1960).

(31) M. Stiles avl H. L. Finkbeiner, .J. Am. Chem. Soc., 81, 505 (1050).

(32) D, N. Kevill, E, D. Weiler, and N. 1. Cromwell, ibid., 88, 148)
(1Y66).
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thimble. After all the solid had been extracted (5 hr), the mix-
ture was poured onto ice and acidified with dilute H,S80s. The
ethereal layer was dried and concentrated to give trans-2-
benzyl-1-indanol (5.4 g) which, after one crystallization from
petroleum ether, had mp 98-100°.

Method E. Isomerization.—cis-2-Benzyl-1-indanol (1 g) and
NaH (0.3 g) were heated together for 16 hr in 25 ml of refluxing
toluene under N, The mixture was cooled, washed with water
(10 ml), and concentrated. The oily residue was triturated with
pentale (to remove the paraffin oil), then crystallized from
petroleum ether to give trans-2-benzyl-1-indanol, mp 102.5-104°,
0.5 g. Similar treatment of trans-2-benzyl-1-indancl gave a
709 recovery of the trans isomer (after recrystallization).

cis=-2-Benzyl-1-indanol.—2-Benzyl-1-indanone (44.5 g, 0.2
mole) in dry ether (70 ml) wax added dropwise during 30 min to
isobntylmagnesium bromide [from isobutyl bromide (41.1 g, 0.3
mole) and Mg (7.80 g, 0.3 g-atom)] in 120 m! of dry ether with
stirring and cooling to maintain the temperature at 0°. The
addition of each drop produced a transient yvellow color, but the
reactionl sulution remained clear. The evoling bath was then
removed. After 30 min, a dense white precipitate formed, and
2-methylpropane was evolved. The reaction mixtiure was heated
under reflux for 30 min and diluted with ether to prodice a
fluid shirry. The white precipitate was filtered, decomposed
with saturated aqueous NH,Cl, and extracted three times with
ether. Concentration of the dried, ethereal extract afforded
the prodnet which, after crvstallization from the minimum of
petroleum ether (bp 60-80°) and recrystallization from benzene-
petroleum ether (1:3), was obtained as silky needles: mp 81—
82.5°; vyield 15.3 g (389 ): nmr (CDCL), = 825 (singlet, OH),
7.50-6.85 (complex, methylenic), 5.08 (broad doublet, J = 5
cps, HCO), 2.85-2.6 (complex, aromatie) in the ratio 0.97:4.92:
0.92:9. Admixture with the trans isomer depressed the melting
point by 10°.

Anal. Caled for CeHjO: C,835.7; H, 7.19. Found: C, 8354;
H, 7.06.

The identity of the prodiict was confirmed by its dehydration
in concentrated HCl-ethanol (1:6) to 2-benzylindene (melting
point and infrared spectrum identical with those of material
obtained from the dehydration of {rans-2-benzyl-1-indanol).

2-Benzyl-2-indano!l (XI, Ar = C:H;).—2-Indanone®? (25.6 g,
0.2 mole) in dry benzene (100 1nl) was added to benzylmagnesium
chloride [from benzyl chloride (37.8 g, 0.3 mole) and Mg (7.1 g,
0.3 g-atom)] in 150 m! of dry ether at 0°. The mixture was re-
fluxed for 5 hr, then poured onto saturated NH.CI and ice and
filtered. The filtrate was extracted with ether, and the extracts
were dried and concentrated to give 35.4 g of a solid which, after
crystallization (charcoal) from petroleum ether (bp 60-80°),
had mp 70-73°. Fractional crystallization (“triangular method’’)
from petroleum ether (bp 40-60°) gave 28.1 g (63¢;) of 2-benzyl-
2-indanol as colorless needles, mp 82-83.5° (lit.1* mp 82°), and
2.4 g (6.79;, yield) of 2-benzyl-1-(2-hydrexyindan-2-y})-2-
indanol (XII) as colorless microprisms which, after crystallization
from benzene-petrolenm ether (bp 80-100°), had mp 139.5-
161.5° (lit."* mp 160°).

Anal. Caled for CsHisO (XI): C, 85.7; H, 7.19. Found:
C, 85.6; H, 6.95. Caled for C;;HuO, (XII): C, 84.2; H, 6.79.
Found: C, 84.0; H, 6.88.

Nmr (CDClL) of 2-benzyl-2-indanol showed = 8.19 (singlet,
OH), 7.05 (quartet, J = 16 cps, indane methylenic), 7.02 (singlet,
benzylic), 2.82 and 2.69 (singlets, aromatic) in the ratio 0.9:6.0:
8.9.

Nmr (CDCl3-D20) of XII showed r 7.08 (singlet, benzylic),
7.01-6.75 (complex, methylenic), 6.63 (singlet, lone indanyl
proton), 2.85-2.70 (coniplex, aromatic) in the ratio 1.9:5.8:1.1:13.

In an analogous manuner, the following componnds were syu-
thesized from the appropriate Grignard reagents.

2-(p-Chlorobenzyl)-2-indanol, mip 143.5-145° (petroleum
ether).

Anal. Caled fur CT:CIO: €, 74.3: 11, 5.84. Found: C,
74.6: 1, 5.83.

2-(p-Fluorobenzyl)-2-indanol, mp 1t4-106° (pefrolenm ether).

Anal. Caled for Co,HFO: C, 79.3; 11, 6.25. Found: C,
79.3: H, 6.15.

2-(p-Methyl- and 2-(o-methylbenzyl)-2-indanol, which were
abtained ax oily, were distilled and then dehydrated to the corre-
sponding indenes without further characterization.

(33) W, Treibs und W. Schirotli, 4na., 639, 204 (1461),
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2-(2-Pyridylmethyl)-2-indanol (XI, Ar = 2-C;HN).- 2-
hiodatome (33 g, 0.25 mole) in dry ether (50 ml) was added during
S0 min e a stirred solation of 2-pyridyhuethylithinm [prepared
from phenylithinm (0.3 mole) and 2-methylpyridine (0.3 nioleil
i ether (500 mlb) maintained at t°. The mixture was left for
16 hr, poured outo ice, and extracted with dilute HCL  The
extracts were baxified, and the vily prodiet which xeparated was
extracted into ether. The ethereal extract was concentrated,
the residual 2-niethylpyridine was remnved n vacio, and the
pradurt wax erystallized from petrolenm ether tu vield 17.8 g,
320, uf eolorless prismatiic needles,  lecrystallization gave pure
material, mp 88-H0°,

dnal. Caled fir CpHpNO: € 8007 11,6715 N, 6.22,
C, 70 1,657 N, 6.21.

2-(2-{Pyridylmethy)-2-indaunl  was nut dehydrated when
heated with PO, KHS0O,, iodine in xylene, or eoncentrated HCl
in ethanal and was recovered. The nse uf Ac0) vr AcOH-1Cl
wixture atfirded mixtures of the starting material and the corre-
=pouding ncetate.

2-Benzylindene (VI, R = H; Ar = C;H;).—2-Benzyl-2-
mdannl (224 ¢, 1 male) was heated with 10 .V HCH (100 ml) in
ethanol (1 Ly under refiux for 6 hr. "The mixture was concentrated
to halt-volnme, dilnted with an equal volume of water, and ex-
truceted with ether. The ether extravt, after being washed with
104, NaOH, was dried and concentrated. Distillation in eacuo
of the resnlting oil afforded 2-benzylindene, bp 124-130° (0.1
mm), whirh, after two crystallizations from ethanol, wax vbtained
s eolorless plates: mp 48-48.7° (lit.t" mp 48°3; vield 149 ¢
(72470 APR 258 my (Iog e 4.18), shonlders al 254, 262, 269,
282, and 288 myu: umr (CHCL), = 6.88 (singlet, (-1 niethylenie),
.34 (singlet, beuzylic), 3.5) (mnltiplet, C-3 vinylie), 3.0-2.7
(¢omplex, aromatie) in the ratio 2:2:1:0.

Anal. Caled for CgHe C) 9320 11 6.84,
. 6.80.

Alternatively, the benzylindannl was intimately gronnd with
anenual weight of KHSO, and heated at 140-180° for 1 hr i a
Claizen, distilation flask. Water was removed by distillation
at 12 mm and the prodnet was obtained from the mixture by
dixtillativi in vacuo.

The indenes vf Table V' were abtained by one af these pro-
rediires.

2-Benzyl-3-(2-dimethylaminoethyl)indene Hydrochloride (IX,
R, = H; R, = R: = CH;; n = 2; Ar = CH;).—2-Benzylindene
(10.3 g, 0.45 mole) and Nall (2.23 g, 0.05 nivle) were heated i
dry tulizene (100 mb) under reflux for 6 hr under No. Hydrogen
wis evolved, and benzylindenylsodiinm precipitated as a viseons,
bhrown oil which tended tn adhere t the wall of the flask. 1-
Chloro-2-dimethylaminnvethane i 1vhiene [1btained by nentral-
ization of 14.4 g (0.1 miole) af the hyvdrovhloride with 4047 NaO1d
and extraction into toluene; the toluene extract was dried twice
vver KOH was added, and the mixtire was stirred under refinx
fur 16 hr. The reaction mixture was enoled, filtered, and ex-
tracted with diliute HHCL  The aridic extract was baxified, and the
oil whirh =eparated was recovered with ether. Distillation m
rucico gave 6.1 g (447 ) of oil, bp 148° (0.4 mm). 'This, in ether,
was converted into hydrochloride 16.7 g) which, after three rryvs-
tallizations from 2-propainl, firnished analytically pure prodnet
as eolarless prisms: mp 214-216° (see Table T): AR 250 my
dong € 4.14), shanlders at 256, 263, 270, 281, and 287 mgu.

A pure sample of the amine, which was required fur mur
stody and was nbtained by nentralization of the hydrochloride,
had n2%p 1.5805. [t solidified at 0° by —=5°: unr (CHCls),
7.08 [singlet, N(Cll1)), 7.65-7.0 tcomplex, aliphatic), 6.81 (xin-
glet, C-1 methylenie), 6.21 (singlet, benzvlie), 3.0-2.4 (romplex,
aremuatie) o the ratin G.2:4:2:2:00,

The aniine was treated with an equimolar quantity of Nall in
bhernzene-DMF or KO in ethanul for 3 hr at 23°, and the mix-
ture was worked ap in the n=nal nianner tu afford the hydrochln-
ride (83 rerovery) whirh was hlentical (infrared and melting
print) with that described above.

The indenes of Table | were svnthesized by a similar procedire.
Hydrogen oxalates were prepared if the hydrochloride was hy-
grosenpiv or nat easily vrvstallized.

2-Benzyl-1-(2-dimethylaminoethy!)indane Hydrochloride {21).

- 2-Benzyl-s-2-gimethy laminnethy Dindene  hydrochlovide (7.0
g .02 mle) i ethanol (200 ml) at 26° was shaken with 1, at
atmosplerie pressitve with 50 mg of 10, Pd=C. Absorption «of
Hae was indtally rapid bt shon slowad, el thiree further dh-mg
portions of rataly=t were adided 1o order o vomplete the redine-
tion, Tloe renetion mixture was Altered throngh Hytlo, ooe-

Fomd:

Fonnd: €, 93.2;

Vol 1

ventrated G 25 ml, and roohals The prodioel (L0 g0 574
separated ax rolorless Dlades, and, after ervstallization frone ethyl
methvl ketone, had mp 206-200° tuixture melting prant with
starting material 180--185°).

Aradd. Cald for CopldoeN-HCE ¢ T6.00 [ N300 N, 40
CL1120 Found: ¢, 76.0; 1, 829, N, 443 1, 11.35.

{runs=1-{2-Dimethylaminoethoxy )-2-benzylindane Hydro-
chloride (22).--{rans-2-Benzyl-1-indanot {11.2 g, 0.05 moder and
Nall (3.35 g D.075 mule) were heated in reflixing Gdiene ¢ 10U
mb) for 2 hr. A dry sddintion of 1-chloro-2-dimethyEnninnethane
in toluene (from 8.62 g, 0,06 mole of hydmeldoride) was alided.
and the nmixtinre was stirred nnder reflux for 4.5 I, The reaction
mixture wiax enoled, filtered, and extracted wivh dilime HCL
The aridic extrart was basifiesd, mind the oil which separara] wis
extracted ints ether and couverted into the hydrochloride by
addition of ethereal HCL  The produrt which precipitatid was
rrystallized vnee from ethyl methyl ketoue-ether, then twive (v an
ethyl methyl ketone, 1o afford volurless plates, mp 1201259,
vield 6 g 36 1.

Anal. Caled for CoHuNO-HCH ) 7240 H, 7900 N, .22
Cl, 10,70 Fouud: ¢, 72280 M, 7.700 N, 48300 CL10s,

The following eompounds were prepared in a shmilar way but
were 1sulated as hydrogen oxalates.

{rans=1-(2-Piperidinoethoxy)-2-bznzylindane hydrogen oxalate
124) was npbtained in 2297 vield, mp 130-131.5° der (erhanol).
Anal. Caled for Cal,, NO-CAL,0 C) 7060 H, 7340 aeuld
equiv, 213, Fomud: ¢, 7050 H, 742 acid equiv, 211

{rans=1-]3-{4=-Methylpiperazino)propoxy]-2-benzylindane di-
oxalate (25) wns ohtained in 2197 vield, mp 217-217.5°% dew
(ethanob.

daal, Calied tor CoyHe NGO CULOG O, B T 6.66: aeid
ey, 1360 Found: O, 8150 1, B850 acd caqniv, 133,

I o amalogons manoer, eis-2-benzyl-1-indanol viehlad eis-1-
1 2-dimethylaminoethoxy )-2-benzylindane hydrochloride (23} as
eolorless plates cethyl methyl ketoie), mp 12R8-130°, viedd 546,

dnal. Caled for Codl, NO-TICE O 7240 1L, 7000 N, 422
CLOI0T. Fonud: (L7280 11 7.86: N, 4150 CL 10,

The melting point of the feens-nmine hydroehloride wis i
iotiveably depressed by the cis salt. The infraral spertra ol
the two componnds as Nojol minlls, however, showed eonsiderable
differences in the region of THO- 1400 =t Shee eds-2-lenzyvl-
I-indaiml = ctnverter it the feans-tinlanol apone heating with
Nall i tohiews, the possibility existed that the two Lol
chlarvides were the =amme componnd arad that the differcives
the infrared spertrie were dite to the presenvce s twy ervstalline
forms.  Thix was 1ot thee case. "The specirnm ol a nixtare, Hh-
tained by evaporsting to deviess a2 solativn vondaiinung ool
amonnts of the two hvdeocehlorides e edhyl merhyl ket
wis (vod (o e eonplete rombination of the spectra of the 1wo
separate produets.

2-Benzyl-3-methylindene ( XII1). 2-Benzvi-I-ikiamone 2005
g, 1.13 mole) fdey crhier (60 1) was mlded dropwise dnring |
hr to the Grigiened reagent prepared Trom merhyl odide (235 ¢,
.15 mole), Mg (3.36 g, tL14 g-atom), anl cther (80O mdj, a1 t°
mnder Noo The redcetion mixtinre was stiveed at 23° for 2 hr, then
at 40° for 1 mud ponred oo ernshed e mod dilnge TSt
The vil which sepuarated wax eollseted by ether exivartion mud
distilled in vacwotio give N, hp 120-121° (0.2 unng, which sadidi-
fled: vield 19.2 g 67,0 Crvstallization {rome cthannd gave
analytivally pore material ax volorless plates: mp G 58.5°
it bp 134-159° il .02 mm)[; AZ2" 250 mw g e 4,100,
shoulders at 2413, 248, 2535, 2064, aud 269 mu: wae (CHCL #
T.X7T (triplet of tviplers, Cllyy, B.82 fdonblet, C-1 methyleuie s
65.22 (singlet, bruzylien 3.1 2.5 teomplex, aromatie}, in the ratio
Brdidih,

Anal.
H, 7.2

3-Benzylindene ( XV ;. -1-Tudauoue (66.1 g, 0.0 moled i 12400l
uf dry ether was addal diriug 30 min to the Grignard reagens
prepared from benizyl vhiloride (69.5 g, 0.55 moley, Mg (12.75 g,
0.525 g-utom), sl 100 ml of ether at 0° muder Noo The miixtoee
wals stirred for w (nether 30 miocat 02, for 1 he at 239 awd taadly
Tor 30 min mnder reflux. The pale vream previpitute was filtered,
washied with ether, decomposed with satiratedd N ol ex-
tracted with ether. Evaporation of the ether extravy aftasled tue
Db d (69 g1 The Lanter was heated for 1 he noenhauel 25000d
rontaining 10 md of 10V HCHo effert dehydration. The mixtan:
wus roteentratinl to 100 1al, dilnted with water (150 wd s wod
extravted with CHCL. Evaporation of  the CHCL exti
alforded o vissms od 1) g which, oo distilation s e,

Caled for Cetly: OO 9270 1L 7032,

[Foanad: CC, w27
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vielded three fractions of bp (0.3 mm) 79-91, 134-142, and
145-158°.  The second fraction was redistilled [bp 132-136°
(0.3 mm), 31 g] and then crystallized from pentane at —40° to
atford pnre 3-benzylindene as colorless prisms, mp 31.3-33°
(lit.3* mp 33-34°), yield 27.1 g (27%).

The last fraction solidified in the condenser and was recrystal-
lized froin petroleum ether to yield 15.2 g (15%,) of colorless,
prismatic needles, mp 75-77°, identified as {rans-1-benzalindane.

trans-1-Benzalindane (XVI).—Benzyltriphenylphosphonium
chloride (45 g, 0.11 mole) was added to sodium ethoxide (from
2.3 g 0.1 g-atom of Na) in 250 ml of dry ethanol under N.,.
I-Indanone (13.2 g, 0.1 mole) was then added to the yellow solu-
tion. The reaction mixture was stirred at 20° in the dark under
N for 60 hr, poured into 250 ml of 109, aqueous HBr, and filtered.
The butf-colored residue was washed with 1:1 ethanol-water and
crystallized (after being treated with active charcoal) first from
ethanol, then from petroleum ether (bp 60-80°) to afford X VI,
Inp 75-76.5° (lit.'® mp 73-74.5°), yield 6.6 g (329,).

Anal. Caled for C¢Hu: C, 93.2; H, 6.84. Found: C, 93.4;
H, 7.02.

The ultraviolet spectrum (typical frans-stilbene absorptions)
had ALY 229 mu (log € 4.12), 236 (4.08), 244 (3.79), 275 (infl),
284.5 (4.31), 296 (4.34), 306 (infl), 317 (4.46), and 331 (4.29).

2-(Indan-1’-ylidene)-1-indanone (0.2 g) crystallized from the
ethanolic mother liquor, and, after vecrystallization from petro-
lenm ether, had mp 142-144° (1it.3 mp 142°).

1(3)-Benzyl-3(1)-(2-diethylaminoethyl)indene Hydrogen Oxa-
late (26).—3-Benzylindene (20.6 g, 0.1 mole), NaH (4.45 g, 0.1
mole), and dry toluene (200 ml) were heated under reflux for 6
hr under N,. Then, 1-chloro-2-diethylaminoethane (from 0.14
mole of hydrochloride) in 50 ml of dry toluene was added to the
resulting suspension of buff solid sodium derivative. Reaction
was rapid and exothermie, and a white precipitate formed. After
being stirred under gentle reflux for 12 hr, the mixture was
extracted with dilute HCl, and the amine was isolated in the
usnal manner. Distillation ¢n vacuo yielded 19 g of pale yellow
oll, bp 148-178° (0.4 min), which, with oxalic acid in ethanol,
afforded 6.1 g (159%) of the hydrogen oxalate after dilution with
ether. Three crystallizations from water furnished the product,
mp 139-145°.

Anal. Caled for CuHyN-C,H,04: C, 72.9; H, 7.39; N, 3.54;

(34) R. Weissgerber, Ber., 44, 1436 (1911).
(35) F. 8. Kipping, J. Chem. Soc., 66, 480 (1894),
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acid equiv, 198. Found: C, 72.8; H, 7.45; N, 3.80; acid equiv,
196.

The ultraviolet absorption spectrim showed several low-
intensity maxima at 292-330 mu which suggest the presence of
19, of an impurity containing a l-benzalindaue chromophore:
AR 257 mp (log e 3.93), 282 (2.47), 292 (2.46), 303 (2.44), 315
(2.42), shoulders at 296 and 330; nmr (D.O at 75°), = 8.55 (trip-
let, CH;), 8.0-6.0 (complex, aliphatic), 3.57 (doublet, vinylic),
3.1-2.2 (complex, aromatic) in the ratio 5.9:11.4:1.1:9.

1-Benzal-3-(2-diethylaminoethyl)indene Hydrochloride (27}
—Indene (87 g, 0.75 mole) was treated with NaH (33.6 g, 0.75
mole) in dry DMF (650 ml) at 20° under N;. After 2.5 hr, 1-
chloro-2-diethylaminoethane (from 344 g, 2 mole of hydrochlo-
ride) in 250 ml of dry toluene was added. After being stirred at
40-50° for 15 hr, the mixture was diluted with water (750 ml),
and the toluene layer was separated, washed with water, and
extracted with 5 N HCL  3-(2-Diethylaminoethy!)indene, which
was isolated by basification of the acidic extract, was distilled
twice in vacuo and obtained as a colorless mobile oil (62 g, 39%),
bp 148-150° (0.2 mm), n?p 1.5356 [lit.? bp 140° (0.4 mm)].

Anal. Caled for C;HaN: C, 83.7; H, 9.83; N, 6.51. Found:
C, 83.6; H, 9.97; N, 6.48.

To 3-(2-diethylaminoethyl)indene (10 g, 0.046 mole) and benz-
aldehyde (5.35 g, 0.05 mole) in 100 ml of ethanol was added
ethanolic KOH (85 ml containing 3.85 g, 0.068 mole). The mix-
ture was stirred at 21° for 4 hr, then concentrated to 30 ml,
dilnted with water (100 ml), and extracted with ether. The ether
solution was extracted with 5 ¥ HCI, and the acid extract was
basified to liberate the oily amine (13.4 g) which was converted
to the hydrochloride. After recrystallization from 2-propanol-
ether, it was obtained as bright yellow needles: mp 189-191°;
vield 11.8 g (769%); A" 240-242 myu (log  3.96), 283-284
(4.12), and 341 (4.17).

Anal. Caled for CHy::N-HCL: C, 77.7; H, 7.71; N, 4.12;
Cl, 104. Fowud: C, 77.9; H, 7.87; X, 3.93; Cl, 10.4.
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A series of 25 derivatives of benzylguanidine and related compounds was synthesized and investigated for
syinpathetic nervous system blocking activity by their effect on the nictitating membrane of the unanesthstized
cat. Selected members were also screened for hypotensive activity in the anesthetized cat by the intravenous

route.

for its lack of side effects.

The first two drugs found capable of blocking the
sympathetic nervous system without concomitantly
blocking the parasympathetic system, thus making
them superior to the ganglionic blocking agents for the

¢1) Paper I: J. H. Short amtl U. Biermacler. J. Pharm. Sci., 51. 881
(1962).

(2) Paper IT: J. H. Short, U. Biermacher, D. A. Dunnigan, and T. D.
Letli, J. Med. Chem., 6, 275 (1963).

¢3) Presented before the Division of Medicinal Cliemistry at the 153rd
Natisuul Meeting of thie American Cliemnical Society, Miami Beacl, Fla.,
April 1067

The most active compounds, p-trifluoromethylbenzylgnanidine sulfate (Table I, 14) and «-methyl-p-
trifluoromethylbenzylgnanidine sulfate (23), were subjected to exteusive pharmacological evaluation.
effectively lower the blood pressure in both renal and 1eurogenic hyperteusive dogs.

Both
Compound 23 is untable

treatment of hypertension, were guanethidine? (1)
and bretylium tosylate’ (II).

Inevitably the attractive possibility of combining
the o-bromobenzyl portion of bretylium with the guani-
dine moiety of guanethidine was undertaken by
medicinal chemists. Boura, et al.,® was the first to
report compounds of this sort. The most active mem-

(4) R. A, Maxwell, R. P. Mull, anst A. J. Plummer, Erperientia, 15, 267
(1959).

(5) A.L.A.Bouraanl A. T. Green, Brit. .J. Pharmncol., 14, 536 (1959).

(6) A.L. A, Poura, I'. C. Copp. A. T. Green, H. F. Hoilson, G. K. Rulfelt,
M. F. Bimn, and 1. Walton, Nuture, 191, 1312 (1961),



