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The enuutiomers of N-[2-(methylphenethylamino)propyllpropionanilide sulfate, diampromide, and N-[2-

(benzylmethylamino)propyl]propionanilide hydrochloride have been prepared.

As predicted, one enantiomer

of each pair greatly exceeds the other in analgesic activity and the more active enantiomers huve the same con-

figuration.

When analgesics which contain an asymmetric carbon
atom are resolved, one enantiomer usually retains most
of the analgesic activitv.? Our interest in N-[2-
(methylphenethylamino)propyl |propionanilide sulfatc,
diampromide (III),* a potent narcotic-type analgesic in
animals and man,"® therefore prompted us to prepare
the enantiomers of diarmpromide (IIT) and N-{2-(beuzyl-
methylamino)propyl]propionanilide (IT).

Attempts to resolve diampromide base (III) and two
potential intermediates, N’-methyl-N%-phenethyl-N'-
phenyl-1,2-propanediamine (V) and XN-[2-(benzyl-
methylamino)propyl Jpropionanilide (II) by mixing
with available optically active acids failed to give crys-
talline diastereomeric salts. We were able, however, to
prepare  crystalline (4)-N*-benzyl-N%methyl-N*-
phenyl-1,2-propanediamine-(+4)-tartrate (I) hy
warming the racemic hase with an aqueous solution of
(+)-tartaric acid. When the organic base was re-
covered from the mother liquor and treated with (—)-
tartaric acid, crystalline { —)-N2-benzyl-N*-methyl-N!-
phenyl-1,2-propanediamine-(—)-tartrate (I) was iso-
Jated easily. These salts were further purified by re-

and had identical melting points of 60-61° and opposite
rotations, [«a]®n £35°,

Two routes were followed for the conversion of
(+)-N2-benzyl-N2-methyl-Nt-phenyl-1,2-pro-
panediamine (I) to (—)-N-[2-(methylphenethyl
amino)propyl]-propionanilide (ITI).  The infrared
absorption spectra, boiling points, indices of refraction,
and rotation of the products were essentially identical
by either route. (+4)-N-[2-(Methylphenethyvlamino)-
propyl]propionanilide (IIl) also was prepared and
found to be identical in physical propertics, except for
the opposite sign of rotation, with the (— )-enantiomer.
These data may be considered as evidence that the
products were optically pure.

In route A, (+4)-N2benzyvl-N2-methyl-N'-phenyvl-
1,2-propanediamine (I) reacted with propionic anhy-
dride and (4 )-N-[-2-(benzylmethylamino)propyl]-pro-
pionanilide (II) hydrochloride, [«]®p -+13.8°, was
isolated in 749 yield. This compound was converted
to the base, [a]®p —37.6° The hydrochloride was
debenzylated, the crude product was reductively alkyl-
ated with phenylacetaldehyde, and (—)-N-[2-(methy]-

crystallization from water. The bases were liberated phenethylamino)propyl propionanilide  (III), [«]*D
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(11 Previous paper: W.B. Wright, Jr., . J. Brabander, and R. A. Hardy,
Jr.. J. Org. Chem., 26, 485 (1961).

(2) Presented in part by R. A. Hardy, Jr., at the New York Regional
Meeting of the American Cliemical Society, New York, N. Y., January 22,
1962.

(31 A. H. Beckett and A. F. Casy. J. Pharm. Pharmacol., 6, 986
(1954).

(4) For the sake of simplicity, Roman numerals lave been used to desig-
nate cliemical structure without reference to optical rotation or form of salt.

(3 A. C. Osterberg and C. E. Rauh, The Pharmacologist., 1 (No. 2). 78
(1979); weareindebted to Dr. A. C. Osterberg for the ADs's of the enantio-
wers described in tlis work.

—25.2°, was isolated in 309 yield. Similarly, (—)-N*
benzyl-N2-methyl-N!-phenyl-1,2-propanediamine (1)
was converted to (—)-N-[2-(benzylmethylamino)-
propyl]propionanilide  (II)  hydrochloride, [a]*D
—14.5°.

In route B, (+4)-N-benzyl-N2-methyl-N'-phenyl-
1,2-propanediamine (I) was debenzylated to (—)-IN>-
methyl-N'-phenyl-1,2-propanediamine  (IV), [a]*D
—29.8°, Reductive alkylation with phenylacetalde-
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hyde afforded (+)-N2-methy!-N?phenethyl-N'-phenyl-
1,2-propanediamine (V), [«]®p +13.8°. This was
then acylated with propionic anhydride to (—)-N-[2-
(methylphenethylamino)propyl|propionanilide  (III),
[«]®p —25.9°. Similarly (—)-N2-benzyl-N?-methyl-
N'-phenyl-1,2-propanediamine (I) was converted to
(4)-N-[2 - (methylphenethylamino)propyl Jpropionani-
lide (III), [«]®p +25.2°, through (4+)-IV and (—)-V.

Attempts were made to prepare salts of (—)-III base
by dissolving samples in ethanolic solutions of one molar
equivalent of (-+)-tartaric, (—)-tartaric, (— )-malic,
(+)-10-camphorsulfonic, fumaric, succinic, mandelic,
sulfurie, hydrochloric, hydrobromie, salicylic, and ma-
lonic acids. Concentration and trituration with various
solvents failed to yield crystalline products.

Pharmacology.—These compounds were tested for
analgesic activity by the rat-tail radiant-heat proce-
dure described by Osterberg and Rauh,® who reported
the ADy for dI-I1I sulfate, diampromide. This result
and the AD;, for the di-benzyl compound (II) hydro-
chloride were quoted in our previous paper.! The
activities of the racemates and enantiomers are sum-
marized in Table I.

TaBLE I
THE ANALGEsIC ACTIVITY OF OPTICALLY ACTIVE PROPION-
ANILIDES,
RN——CHCHﬁl[\TCeHs
éHs CH; COC.H;
ADs
Enantiomer R Salt mg./kg.
dl Benzyl HCL 8
(+) HCY Inactive (50 mg./kg.)
(=) HCI 4.3
dl Phenethyl  H:S0, 3.7
(+) (Base) 3.6
(=) (Base) 11.7
Meperidine HCl 11

% AD;, is the subcutaneous dose which elevates the rat-tail
radiant-heat response time by 1009, in 509, of the animals.

The enantiomer (+)-IIT base was found to be ap-
proximately equal to the dl-compound (III) sulfate in
analgesic activity, while the (—)-III base was only
about one-third as active. The di-compound (III) sul-
fate showed very low physical dependence capacity in
monkeys.®

In the benzyl analog series, the (— )-enantiomer, (—)-
IT hydrochloride, was about twice as active as the race-
mate, di-II hydrochloride, while (+)-IT hydrochloride
lacked analgesic activity. In this series the racemate
exhibited intermediate physical dependence capacity in
monkeys, the (—)-enantiomer showed low physical
dependence capacity, and the analgesically inactive (+)-
enantiomer showed no physical dependence capacity in
monkeys.” It is interesting to note that the analgesi-
cally more active enantiomers, (—)-I1 hydrochloride
and (+)-II1 base, are both derived from (—)-N2%bhenzyl-
N?-methyl - N' - phenyl - 1,2 - propanediamine (I) and
must therefore have the same configuration.?

(6) G. A. Deneau and M. H, Seevers, Addendum 1 to Minutes of 21st
Meeting of Committee on Drug Addiction and Narcotics, Philadelphia, Pa.,
January, 1960.

(71 G. A. Deneau and M. H. Seevers, Addendum 1 to Minutes of 23rd
Meeting of Committee on Drug Addiction and Narcotics, New York, N. Y.,
January, 1961,

(8) P. 8. Portoghese has indicated by private communication that the
absolute configuration of these compounds is derived from L-(-)-alanine;

this work has been described by P. 8. Portoghese and D. L. Larson, J.
Pharm. Sci., 61, 1115 (1962); P. 8. Portoghese, ibid., B1, 1197 (1962).
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Experimental®

(4)-N2.Benzyl-N2-methyl-N!-phenyl-1,2-propanediamine (I).
—A mixture of 50 g. (0.2 mole) of dI-N%-benzyl-N%methyl-N!-
phenyl-1,2-propanediamine,! 29.5 g. (0.2 mole) of (4 )-tartaric acid
and 1500 ml. of water was heated until solution occurred and
then allowed to stand at 25° for 20 hr. The precipitate was
filtered off, washed with a little cold water and then dissolved
in 400 ml. of water. The solution was allowed to stand at 25°
for 3 hr. and was filtered. The crystalline product was washed
with cold water and dried in a vacuum desiccator. The com-
bined filtrates were used in the preparation of the ( — )-enantiomer.
The yield of (4 )-I-(+ )-tartrate, m.p. 100-103°, was 13.9 g.
(329). To assure optical purity, the product was recrystal-
lized from water, m.p. 101-103°, [a]%} —4.4°.

Anal. Caled. for CyHxN.0s.2H,O: C, 57.2; H, 7.3; N,
6.4; H.0,8.2, Found: C, 56.8; H, 7.5; N, 6.4; H,0, 7.8.

A mixture of 12 g. of (4 )-I-(+ )-tartrate, 15 ml. of 3 ¥ sodium
hydroxide and 100 ml. of water was shaken, and the organic base
was extracted into ether. The ether layer was washed with
water, dried over magnesium sulfate and concentrated. The
crystalline residue, 6.5 g., m.p. 38-60°, was recrystallized from
ethanol. The yield of (—)I was 5.7 g. (82%), m.p. 60-61°,
[«]% +34.9°.

Anal. Caled. for CiyHNo: C, 80.3; H,8.7; N, 11.0. Found:
C, 79.5; H, 8.7; N, 10.9; H0, 0.6.1°

(—)-N2-Benzyl-N2-methyl-N!-phenyl-1,2-propanediamine (I).
—The filtrates saved (above) were treated with 80 ml. of 5 ¥
sodium hydroxide, and the organic base was extracted into ether.
The ether layer was concentrated to remove the solvent, and the
residue, 39.7 g., was dissolved by heating with a solution of 23.5
g. of (—)-tartaric acid in 1000 ml. of water. The solution was
allowed to stand at 25° for 20 hr., and the precipitate which
separated was filtered, washed with a little cold water, and re-
crystallized from 300 ml. of water (25°). The yield of (—)-I-(—)-
tartrate, m.p. 101-103°, was 20.9 g. (48.5%). The product was
recrystallized from water, m.p. 101-103°, [«]%p +5.4°.

Anal. Calcd. for CzJ‘IngzOe.QHzO: C, 572, H, 73, N,
6.4; H,0,8.2. Found: C, 57.3; H,7.5; N, 6.3; H.0, 7.3. i

This product was converted to (—)I, m.p. 60-61°, [«]%
—34.9°, as described for the (+ )-enantiomer.

Anal. Caled. for C7H2 N0 C, 80.3; H, 8.7; N, 11.0. Found:
C, 79.4; H,8.7; XN, 10.9; H,0, 0.5.

(4)-N-[2-(Benzylmethylamino)propy!|propionanilide (II}
Hydrochloride.—A mixture of 76 g. (0.3 mole) of (+)-N2-benzyl-
N2-methyl-N!-phenyl-1,2-propanediamine and 150 ml. of pro-
pionic anhydride was heated on the steam bath for 3 hr. and then
concentrated to remove most of the propionic acid and propionic
anhydride. The residue was warmed with 50 ml. of ethanol and
again concentrated. The viscous oil was triturated with 115 ml.
of 2.9 N ethanolic hydrogen chloride, concentrated, and triturated
3 times with ether (decanted) and finally with 50 ml. of acetone.
Crystallization occurred. The cooled reaction mixture was fil-
tered and the product was washed with cold acetone and then
ether. The yield of (+)II hydrochloride, m.p. 140-141°, was 70
g. (689). The product was recrystallized from acetone, m.p.
141-142°, [«]%D +413.8°. A sample was converted to the base,
[a]¥D —37.6°.

Anal. Caled. for CyH2sN.0.HC1.0.5 H.O: C, 67.5; H, 7.9;
Cl, 10.0; N, 7.9; H.0, 2.5. Found: C, 67.3; H, 7.6; Cl, 10.1;
N, 8.1; H.0, 2.8.

(—)-N-[2-(Benzylmethylamino)propyl]propionanilide (II)
Hydrochloride.—This compound was prepared as described for
the (+)-enantiomer, m.p. 141-142,° [o]%D —14.5°.

Anal. Caled. for CoH26N.0. HCLO.5 H,O: C, 67.5; H, 7.9;
ClL, 10.0; N,7.9. Found: C, 67.8; H,7.8; Cl, 10.2; N,8.1.

(—)-N2-Methy!-N2-phenethyl-Nt!-pheny!l-1,2-propanediamine
(V).—A mixture of 7.6 g. (0.03 mole) of (—)I, 120 ml. of 909,
ethanol and 1 g. of 109, palladium-on-carbon eatalyst was shaken
in a Parr hydrogenator under about 3.099 kg. hydrogen/cm.?
until 1 M equivalent of hydrogen was absorbed. The pressure
bottle was opened and 3.6 g. (0.03 mole) of phenylacetaldehyde
and 1 g. of fresh 109, palladium-on-carbon catalyst were added.
The reduction was continued for 24 hr. The catalyst was filtered
off and the reaction mixture was concentrated to remove the sol-

(9) Melting points and boiling points are uncorrected. Melting points
were obtained with a Hershberg apparatus or a Fisher-Johns block. Optical
rotations were determined on 3—49%, solutions in ethanol.

(10) The bases are hygroscopic and also absorb carbon dioxide from the
air; this accounts for the low carbon analyses reported in this paper.
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veut. The residue was treated with 50 wil. o N hydrochloric actd
and the aqueous solution was extracted with ether. The ether
lnyer was discarded. The aqueous layer was made slkaline by
the nddition of 15 nil. of 3 N sodium hydroxide aud the orgatic
buase was extracted into ether. The ether layer was wushed with
water, dried over magnesium sulfate and distilled. A low-boiling
forerun was discarded and ( —)V was collected at 144—1458° (0.08
tmn. ). The yield was 4.6 g. (57%¢), n%p 1.562, [a]%p — 13.3°.
Anal.  Caled. for CisHayNy: C, 80.5; H, 9.0; N, 10.4. Famud:
C,80.1; H,8.9; N, 10.7.
(+)-N2-Methyl-Ni-phenethyl-N!-phenyl-1,2-propanediamine
(V1.—A mixture of 25.4 g. (0.1 mole) of (431, 200 ml. ol 90
ethanol and 1.5 g. of 109 palladitnn-on-carbon eatalyst was re-
dueed and treated with 12 g. of phenylacetaldehyde as described
for the (— ennutionter (V). The yield of prodnet, b.p. 148-152¢
(0.05 mm.), n%p 1.564, [a]%p + 13.8°, wus 60¢ .
Anal. Caled. for CgHa N €, 80.5; H, 9.0; N, 10.4. Faund:
¢, 80.3; H,9.3; N, 10.5.
(—)-N2-Methy!-N'-phenyl-1,2-propanediamine [I1V),—The
tarernn front the distillation of the abave reactian pradnet was
redistilled snd the portion which distilled at 88-92° (0.1 .
was collected, n%p 1.543, [o] %D —29.8°.
Anal. Caled. for CHpgNs: G, 73,10 H, 0.8: N, 17,1, Faund:
¢, 72.8; H, 10.2; N, 17.0.
(4)-N-[2-(Methylphenethylamino)propyl]propionanilide (III).
—A mixture of 1.8 g. of (—)-N2-methyl-N2-phenethy}-N!-phenyl-
1.2-propanediantine and 5 ml. of propionic anhydride was heatecl
ot the steam bath for 2 hr. and distilled. (4 )III was collected
atb 1G0- 1G5° (0.1 wnm.), n%¥p 1.544, [«|¥Dp 4-25.2.°
Anal. Caled. for Gy HeN.0O: C,77.7; H,8.7; N, 8.6, Faund:
C, 70.9; H, 8.6: N, 8.7,

Vol. 6

{—)-N-{2-iMethylphenethylamino)propy!| propionanilide (I11).
Method A, (+)-N2-Methyl-N2phenethyl-Nt-pheuyl-1,2-pro-
patedinmine was treated with propianie auhydride as deseribed
tor {4 C—=3TIT was collected at 162-166° (0.05 1. .
i 145, Tai¥n —25.9°.

Jdnad. Caledlvor CyHueNoO0 G, 77,70 HLONT
Cova7 Hy S8 Ny NG5y HaO, 12

Method B.--A mixtare of 3.0 g af (+3-N-[2-(henzyhnethyl-
aminolpropyl) -propionanitide hydrachloride and 10wl of &
sodi hydroxide was shaken and the organic buse was extracted
tnta ether.  The ether Liver wis dried over muagnesiinn sulfite
and concemrted to retnave the solvent.  The residne wits mixed
with SO mb of 90 etlupol and 0.5 g, of 1047 palladitin-nn-
carbion catalyst and retlneed ina Prar hydrogenator under sthont
3.0049 kg, /ent® of hydrogen. The venction flask was opencd, 10s
e, of phenyviteetaldehyde and 0.5 g, of eatalvst was added and tln
reduietian was continned for 20 hr. The eatalyst was filtered otf
aed the umther Hguor was cancenteated ta remove sabvents,
The residune was dissolved in 20 ml of N hydroclilorie neid, ex-
tracted with ether and the ether bover was discarded. he
aqnieons kiver was mde alkaline by additian of S b or 4V
sadinm hyvdroside and the organie hase was extracted into cther.
The ether hiver was distilled and L4 g (5077 1 of 5 =0T %D
3B Tl --20.2% was colleeted at FGO-1G3° (0L Y . 6.

N, x4, Foand:
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A series of 3-dialkylkuntuoalkyl-3-liydroxydibenzo i, d ]t 4Heyclooctadienes was prepared by treating di-

benzola,d1[1,4]eyclodetadien-3-one with basically substituted Grignard rengents.

dialkylaminoalkyl-

and  S-dialkylaminoalkylidenedibenzo [a,d}[1,4]cyclobctadienes  ulso  were

The carresponding 5-
synthesized.

Several of the compounds exhibited central and peripherul pharnmacologieal netivities similur to amitriptyline and

other dibenzo[a,d][1,4]cycloheptadiene compounds.
line and had less pronouticed inydriatic effects.

A previous paper? in this series deseribed the prepara-
tion of a number of compounds derived from dibenzo-
la,d][1,4]cyeloheptadiene (I). Otlier laboratories also
have reported their investigations?® on these and closely
related compounds. Because of the prouounced phar-

A0 ae

I
macological activity exhibited by many of the dibenzo-
la.d][1 4 ]cyeloheptadienes it became of mterest to ox-
tend our investigations to the syntlhiesis of related com-

(1) {(al Puper M1 in this series: 8 O, Wintheop, M. A, Davis, I©, Herr,
dooStewart, and R, Gandry, J. Med. Pharm. Chem., 8, 1207 (1162); (b) De-
partment of Cleeroistry;  (¢) Departieert of Plaraeology.

(2) 2. 0. Winthrop, M. A. Davis, G. 8. Myers, J. (3. Gavin, R, A, Thonas,
wid R. Bacber, J. Org.Chem., 27, 230 (1962).

(3) (a) M. DIreteva, V. Huevsova-Scidlova, Z. 8. Veddelek, T, Jirkovsky.
A Vetava, awd 1. Metysova, J. Med, I*harm. Chem., 4, 411 (1961); (b) . J,
Villuni, ', A, Ellis, C. Teichinan, ahd C. Bigo, 1b1d., 5, 373 (1962); () E. 1.
INeggelbwedt, M. L Cheisty, H. C. Zell, C 3L Dyliow, M. Bl Freediane waal
JoML Spragae, Averteat Chendenl Soeiety, THlst Natl Meetiner Abstraves,
Murelh U6, 1962,

In general they were less potent centrally than amitripty-

pounds derived from the homologous dibenzo [a,d{[1,4 -
cyclodetadiene ring system (1),

Dibenzola,d [1,4]cyclodetadien-3-one (VI) lras been
reported* as an impure solid which was character-
ized ouly as its 2,4-dinitrophenylhydrazone. Since the
reported synthesis is rather lengthy and the final prod-
uct was obtained in low yield, an alternative method
was developed which gave the desired ketone more
readily. eo-Phthalaldehydic acid (ITI) was treated with
phenethylmagnesium bromide to form 3-(2-phenetliyl)-
phthalide (IV). Reduction with hydriodic acid and red
phosphorus then produced 2-(3-phenylpropyl)benzoic
acid (V) which underwent cyclodehydration with poly-
phosplhoric acid to vield the ketone VI as a solid which
castly was punified and characterized.

Attempts were made to synthesize 3-chlorodibenzo-
fa,d]{1,4]cyelodeiadien-d-one  and  dibenzo{a,d]{1,4]-
cyclononadien-3-oie by a similar scheme to that de-
scrihed for VIL I both cases the syntheses failed at
the cevelization step. Varying the reaction times and

41 DL Guadtaehe, B, dasor RS Cotbey, wel LB, dotawvea, 0 A
Chom. Neweo, 800 5756 11458).



