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under hydrogen a t an initial pressure of Ii.87 kg./cm.- (55.0 
p.s.i.) on a Parr hydrogenator. A decrease in hydrogen pressure 
of 1.62 kg./cm.2 was observed (calcd., 1.64). After removal of 
the catalyst, the ethanol was evaporated on a rotary evaporator. 
The residue, on vacuum distillation, yielded a fraction which 
boiled at 144-158° (0.2 mm.) and which hardened into a white 
solid on cooling ((1.78 g., 63 c r ) . Redistillation afforded 7.4s 
g. (7(Y/'( recovery) of material boiling at 144-150° (0.2 mm..): 
a sample boiling at 150° (0.2 mm. i was used for analysis: in
frared spectrum (CHC1,): 2.So (sh), 2.95 (sh'), 3.12, 0.32, (i.Sil. 
(1.95 (sh), 7.30, 7.41 (sh), 7.95, S.92, 9.15, 9.52 M. 

The tetrahydrochloride salt was prepared in the usual manner 
in 74c7- yield, in.p. 29S--3050 dec. after recrystallizaiion from 
aqueous ethanol. 

When a warm solution of 320 mg. of free base (1.5 nimoles! in 
ethanol was added to a warm solution of 1.28 g. (5.0 mmoles) of 
picric acid in ethanol, a yellow crystalline picrate formed in
stantly (1.46 g., 92r

(*). Several recrystallizations from water, 
with belter than 90'v recovery each time, gave a product de-

Whereas the use of the Mannich bases of alkylo-
phenones1 and desoxybenzoin2 as valuable interme
diates for the preparation of physiologically active com
pounds is of long standing, little work has been re
ported3 on the Mannich bases of the /3-phenylpro-
piophenones, either as chemical entities or potential 
pharmaceuticals. 

Taking the substituted phenylpropiophenones (1) 
(Scheme I) we have prepared the Mannich bases (II) 
which with sodium borohydride gave the secondary 
alcohols (III, R6 = H) or with a Grignard reagent 
gave the tertiary alcohols (III, R;, = alkyl, cyclo-
alkyl, phenyl, or aminoalkyl). The tertiary alcohols 
could then be dehydrated by boiling gently with HC1 
in acetic acid to give the olefins (IV) usually as a mix-

(1) (a) F. F. Blicke, Org. Reactions, 1, 303 (1942); (b) A. L. Morrison and 
H. Rinderknecht, J. Chem. Soc, 1510 (1950); (c) A. Pohland, H. R. Sulli
van, and R. E. McMahon, J. Am. Chem. .Soc, 79, 1442 (1957); (d) A. W. 
Ruddy and J. S. Buckley, Jr., ibid., 72, 718 (1950): (e) T. D. Perrine, J. Org. 
Chem., 18, 898 (1953); (f) I. I. Xazarov and E. M. Cherkasova, ./. Gen. 
Chem. USSR, 2B, 2121 (195.5); (g) A. Takada, Chem. 1'harm. Bull. (Tokyo;, 
9, 908 (1961); (h) Von lienno Reichert and A. Mayr. Arzneimittel-Forsch., 
13, 991 (1963); (i) Von Benno and H. Partenlieimer, ibid., 13, 1013 (1963); 
(j) .1. J. Denton, V. A. Lawson, W. B. .Veier. and R. J. Turner, ./. Am. Chem. 
Soc., 71, 2050 (1949); (k) J. J. Denton. W. B. Neier, and V. A. Lawson, 
ibid., 71, 2053 (1949); (1) J. J. Denton. H. P. .Schedl, W. B. Xeier, and V. 
A. Lawson. ibid.. 71, 2054 (1949). 

(2) (a) J. ,). Denton, R. J. Turner, W. B. Neier, V. A. Lawson, and H. P. 
Schedl, ibid.. 71, 2048 (1949); (b) O. L. Madzhoyan and G. M. Pogosyan, 
lzv. Akad. Nauk. Arm. SSR, 13, 357 (1960). 

(3) Since the completion of the work here described, the preparation of 
the dimethylamino and the morpholino Mannich bases of the unsubstituted 
0-phenylpropiophenone has been described: A. Lespagnol, R. Hazard, C. 
Lespagnol, J. C. Cazin, and A. Renier-Cornec. Congr. Sci. Pharm., 21°. 
Pisa. 1961. Conf. Commun., p. 660; Chem. Ab&tr,, 69, 6401 (1963). More 
recently, representative examples of the tertiary alcohols have been de
scribed: A. Lespagnol, C. Lespagnol. .1. C. Cazin. and M. Cazin, Bull. Soc, 
Chim. France, 2747 (1963). 

'•omposing at, 227°. Analysis indicated the sample to be a tet.ra-
picrate monohydrate. The sample was dried at 70° for 72 hr. 
in vacua. 

Anal. Calcd. i,,r C1,H:sX4-4ClllI3X:,()- • H,(): ('. 30.53: H, 
3.08: \ , 19.47. Found: 0 ,36 .51: 11,3.78: X. 19.54. 
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ture of cis-trans isomers. With ethylinagnesium 
bromide as the Grignard reagent the resulting tertiary 
alcohol (III, R, = R, = H:"R, = R4 = CH8: R-, = 
CH3CH2) could theoretically dehydrate in both of 
two ways to give the olefin of type IV and, by elim
inating a proton from the ethyl group, compound VI. 
In earlier work,4 the somewhat simpler tertiary alcohol 
VII eliminated away from the ethyl group to give VIII 
analogous to type IV. However, our dehydrated 
material was shown to be VI by both the isolation 
of acetaldehyde as its 2,4-dinitrophenylhydrazone 
from the products of ozonolysis and the n.m.r. spectrum 
which showed two pairs of doublets (mixture of cis-
trans isomers) at r 3.9-4.2, indicative of a vinyl proton. 

The catalytic reduction of these dehydrated com
pounds (IV) proceeded well only when Rb was an alkyl 
group; when R5 was phenyl, the alkane (V) was pre
pared directly from the substituted benzhydrol (III, 
R.5 = CsH.O by reduction with sodium in liquid am
monia. 

The pyridyl chalcone IX obtained by condensing 
2-acetopyridine with benzaldehyde3 gave, on reduction, 
the analogous alkanone6 which with phenyllithium 
gave the tertiary alcohol X; the same alcohol was ob
tained by reacting 2-pyridyllithium with (3-phenyl-
propiophenone, though in neither reaction was the 
yield good. With hydrazine and sodium ethoxy-
ethoxide7 the pyridyl chalcone IX gave the pyridyl-

(4 ) J. H. Burckhalter and S. 11. Johnson, ,/. Am. Chem. Soc, 73, 4827 
(195 i ). 

f.V) (.'. S. .Marvel, 1.. K. Coleman, and G. 1'. Scott, ./. Org. Chem., 20, 1785 
.1955). 

(6) A. Pinner, Ber., 34, 4234 (1901). 
i 7) G. Lardelli and O. .leger. Heir. Chim. Ada, 32, 1817 (1919). 
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Various substituted /3-phenylpropiophenones, obtained by hydrogenating the appropriate chalcone, have been 
allowed to react with secondary bases and formaldehyde to give the Mannich bases I I . These have been re
duced or treated with Grignard reagents, the resulting alcohols have been acylated and dehydrated, and the 
olefinic products of dehydration have been hydrogenated to the paraffins. Cyclization of the chalcones pro
vided a series of substituted indanones which were treated in the same manner as the (3-phenylpropiophenones. 
Many of the compounds prepared had interesting pharmacological activities. 
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SCHEME I 

RsRjNH NaBH ( 

R1C6H4COCH2CH2C6H4R2 —>• R1C6H4COCHCH2C6XI4R2 • ^" 

HCHO I or RsMgX 

CH2NR3Ri 
I I I 

HOI 
R1C6H4C(OH)CHCH2C6H4R2 > R1C6H4C=CHCH,C f iH1R, 

I 1 CHSCO2H t : 
R5 CH2NR3R4 R5 CH2XR3R4 

II I IV p t H, 
Na 

— > • RiC6H4CH—CHCH-AHjR, < 
NHs I 

R5 CHoNR:,Rj 
A' 

C6H6C CHCH2C6H5 C6H5C(()H)CH.,CH,,N(CH3)2 

CH3CH CH2(CH3)2 C,H, 
VI VII 

C6H5C=CHCHL,N(CH;,)2 

C2H5 

VIII 

phenylcyclopropane XI in good yield. The cycliza-
tion of disubstituted acrylophenones with aluminum 
chloride to substituted indanones is well known.8 

We used 2-methyl-3-phenylindanone (Xlla) as a 
ketone in a Mannich reaction to get bases of structure 
XIII . The use of 2-ethoxycarbonyl-3-phenylindanone 
(Xllb) in a Mannich reaction gave no basic product, 
but it could be substituted at the active hydrogen 

2PyCOCH=CHC 6 H 5 2PyC(OH)CH2CH2C6H5 

C6H5 

IX X 

Xlla, Ri=CH3 

b, Ri=C02C2H5 

N ^ T ~ C H 2 N R i R 2 V ^ \ ^ C H 2 C H 2 N ( C H . ( ) . , 
4 CH3 II C02C2H6 

XIII XIV 

XV 

using sodium and diethylaminoethyl chloride to give 
the homolog of the Mannich base XIV. With Gri-
gnard reagents the tertiary alcohols XV were obtained 
which, in one case (XV, Ri = C2H3; R2 = R3 = CH3), 
gave the alkene on dehydration and the alkane on 
subsequent reduction. 

In the case of one compound (III, Ri = R2 = H; 
R3 = R4 = CH3; R5 = C2H6) where toxicity problems 
were encountered, the N-oxide was prepared by 
reacting the base with monoperphthalic acid. 

(8) C. F. Koelsch, J. Org. Chem., 26, 2590 (1961). 

Experimental9 

Chalcones.—The chalcones used in this work were known 
compounds and were prepared by the standard chalcone syn
thesis10; 2-cinnamoylpyridine required special conditions.5 

0-Phenylpropiophenones.—These were prepared by hy-
drogenating the appropriate chalcones using standard tech
niques.11 The only novel compound in the group was j3-(p-
methoxyphenyl)-o,p-dimethoxypropiophenone, m.p. 71-73°, pre
pared from the commercially available 4,2',4'-trimethoxychal-
cone. 

Anal. Calcd. for C,8H,„04: C, 72.0; H, 6.7. Found: C, 
71.6; H, 6.8. 

Mannich Reaction.—Although the general method used for 
this reaction was that described by Blicke,12 we found that 
optimum yields were achieved when reflux was continued for 
16 hr. in an oil bath maintained at 105°. Both too slow and too 
rapid a rate of reflux gave smaller yields, although the unreacted 
ketone could alwajTs be recovered. The physical constants and 
other data of the bases prepared are given in Table I. 

3-Phenylindanones.—2-Ethoxycarbonyl-3-phenyl-l-indanone8 

and 2-methyl-3-phenyl-l-indanone8 were prepared in good yield 
by the literature methods. 

1,3-Diphenylpropanols. A. Secondary Alcohols.—The ap
propriate Mannich base (1 mole) in ethanol was treated at room 
temperature with an aqueous solution of potassium borohydride 
(1 mole), then left overnight when the solution was concentrated, 
and the required alcohol was isolated with ether and crystallized 
from ether-petroleum ether (b.p. 40-60°) mixtures. 

B. Tertiary Alcohols.—These were prepared by adding the 
ethereal solution of the Mannich base to an ethereal Grignard 
solution and isolating the product by adding aqueous ammonium 
chloride13; the basic dimethylaminopropylmagnesium chloride 
was prepared following the conditions of Marxer.14 The com
pounds obtained are listed in Table I I . 

Quaternaries.—These were made by refiuxing the base with 
excess of alkyl halide in acetone for 2 hr. followed by crystalli
zation either from acetone or from acetone-ether mixtures. 

2-Dimethylaminomethyl-l ,3-diphenyl-3-pentanol N-Oxide.— 
2-Dimethvlarninomethvl-l,3-diphenyl-3-pentanol (III , Ri = 
R, = H;"R 3 = R4 ="CH3 : R5 = C2H5) (1.8 g.) in chloroform 
(50 ml.) was treated at 15° with an ethereal solution of perphthalic 
acid (35 ml., 0.24 M, 1.4 moles) and allowed to stand at room 
temperature for 3 days then filtered and concentrated in vacuo 

(9) Melting points are uncorrected, the work being completed before the 
announcement of the requirements for corrected melting points. 

(10) E. P. Kohler and H. M. Chadwell, "Organic Syntheses," Coll. Vol. I, 
John Wiley and Sons, Inc., New York, N. Y., 1951, p. 78. 

(11) R. Adams, J. W. Kern, and R. L. Schriner, ref. 10, p. 101. 
(12) F. F. Micke, Org. Reactions, 1, 303 (1942). 
(13) M. S. Kharasch and O. Reinmuth, "Grignard Reactions of Non-

metallic Substances," Prentice-Hall Inc., New York, N. Y., 1954, 
(14) A. Marxer, Helv. Chim. Acta, 24, 209E (1941). 
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TABLE 1 

MAXXICH BASES OF £J-PHEXYLI'R<)I'IOI>HEXOM!;S 
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to a while solid which was dissolved in chloroform and extracted 
exhaustively with dilute sodium carbonate solution. The 
chloroform solution was dried (MgSO,), concentrated to low bulk, 
and then treated with petroleum, ether CI).p. 40-60°) to turbidity. 
On standing, the required XT-oxide was obtained as white needles, 
m.p. 134-137°, yield 0.85 g. 

Anal. Caled. for C2(IH,;X(),,: C, 70.6: H, S.7: X, 4.5. 
Found: C, 76.2: H.S.S; X, 4.3. 

On treating an ethereal solution 
a salt was obtained, m.p. 101-103°, pAT 

Anal. Caled. for C2„H2-X<V HC!: 
4.0. Found: C, 68.5; H, HA: X, 3.0. 

Dehydration of Tertiary Alcohols.--The method found most 
satisfactory for this dehydration was that described by Adam-

this compound with HC1 
: 4.5. 
C, 6S.7: H, S.I; X, 

son.15 The alcohol (0,01 mole) in glacial acetic acid (20 ml. I 
was refluxed with concentrated HC1 (6 ml.) for 0.5 hr., then con
centrated in racuo to a solid and crystallized from 2-propanol. 
The compounds obtained are listed in Table I I I . 

l-Dimethylaminomethyl-l,3-diphenylpentane.—The pentene 
hydrochloride (50) (2 g.) in ethanol (50 ml.) was shaken with 
platinic oxide (0.2 g.) in an atmosphere of hydrogen until 250 
ml. was absorbed. The mixture was filtered, then concentrated 
to a glass and crystallized from ethanol-ether mixtures to give 
the required alkane, m.p. 137-140°, yield 1.1 g. Lack of absorp
tion in the ultraviolet at, 232 inji showed the absence of any 
slarting material. 

i,15) 1). \\". Arlauisiiii. ./. Cla-m. Sue. 144 (.1949). 
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Compd. 
46 
47 
48 
49 
50" 
51°'6 

Ri 
H 
p-Cl 
H 
H 
H 
H 

Ri 
H 
H 
p-CHsO 
H 
H 
H 

TABLE I I I 

SUBSTITUTED STYBENES 

RiCeH^CEUC^^CeHiXM 
i 

CH2NR3R4 
M.p., Yield, . Calcd., % . . Found, %-

Rs R« Ri °C. % Formula C H N C H 
CH> CHs C1H1 202-204 90 CstHssN-HCl 79.2 7.2 3.9 79.3 6.6 
CHi CHi CeHi 193-196 84 Cj . I i .ClN-HCl 72.4 6.3 3.5 71.8 6.3 
CH« C H J CBHS 167-174 84 CjtHnNO-HCl 76.2 7.2 3.6 76.6 7.4 

CaHi 233-234 86 C S I H J I N O - H C I 76.9 7.0 3.5 77.0 6.8 
C2H1" 100-110 78 C » H I I N - H C 1 - 0 . 5 H J O 74.0 8.4 4.2 74.6 8.1 

CHi C H J C2Hia'6 143-145 79 C J I H H I N 59.9 6.7 30.1° 59.7 6.9 

(CHi)iO(CHi)! 
CHa CHi 

30.7" 

CHCH3 
II 

" This compound should be formulated as C6H5CH2CH—C—CsH5.
 b Quaternary methiodide of 50. " Iodine analysis. 

CH2X(CH3)2 

Compd. 

52 
53 
54 
55 

Ri 

C2H5 
C2H5 
CH3 

CH3 

" Hydrochloride. 

R j 

H 
C2H5 
C2H5 
n-C6Hn 

M.p., °C. 

162-164 
180-182 
189-190 
178-180 

TABLE IV 

ESTEBS OF 1,3-DIPHENYLPEOPANOLS 

OCOR, 

C6H5CH2CH • C(R2)C6H6 

(CH3)2NCH2 

Yield, 
% Formula 

85 C2iH2 7 \02-HCl« 
90 C23H31X02-HC1° 
89 C22H29N02-HC1" 
88 C26H36N02-HC1° 

, 
C 

69.7 
70.8 
70.3 
71.9 

-Calcd., % -
H 

7.8 
8.3 
8.1 
8.7 

. 
X 

3.9 
3.6 
3.7 
3.4 

. 
c 

69.8 
70.9 
70.2 
72.3 

•Found, % -
H 

7.6 
8.2 
7.7 
8.8 

, 
N 

3.8 
3.5 
3.5 
3.7 

Anal. Calcd. for CMH2 ,N-HC1: C, 75.5; H, 8.9; X, 4.4. 
Found: C,75.4; H,8 .8 ; N, 4.4. 

2-Benzyl-N,N-dimethyl-3,3-diphenylpropylamine.—2-Di-
methylaminomethyl-l,l,3-triphenylpropanol (23) (9 g.) in eth
anol (50 ml.) was added to liquid ammonia (250 ml.), and the 
stirred suspension was treated at —50° with sodium (3.2 g.) 
in portions over 1 hr. The ammonia was allowed to evaporate 
overnight, the residue was diluted with water, and the amine was 
isolated with ether and crystallized from aqueous ethanol as 
needles, m.p. 67-69°, yield 5.0 g. 

Anal. Calcd. for C24H27X: C, 87.5; H, 8.3; X, 4.3. Found: 
C, 87.6; H, 8.0; N, 4.4. 

The hydrochloride gave needles, m.p. 135-137°, from 2-
propanol. 

Anal. Calcd. for C24H2 ,X-HC1-H20: C, 75.1: H, 7.9; X, 
3.7. Found: C, 75.6; H, 7.5; X, 3.8. 

Esters.—The esters were prepared by holding the alcohol with 
the appropriate acid anhydride in pyridine at 100° for 16 hr. 
From several alcohols, inexplicably, no pure ester could be 
isolated. Those that were prepared are listed in Table IV. 

l-Phenyl-2-(2-pyridyl)cyclopropane.—To a solution of sodium 
(2 g.) in redistilled diethylene glycol (100 ml.) was added re
distilled dry hydrazine (10 ml.) and then 2-cinnamylpyridine (5 
g.) and the whole refluxed for 1 hr. At this point some of the 
vapors were allowed to escape until the temperature of the 
contents of the flask reached 210° when reflux was continued for 
a further 4 hr. The mixture was cooled, diluted with water (200 
ml.), and extracted with four 60-ml. portions of ether. The 
ether extracts were concentrated and distilled to give the cyclo
propane, b.p. 116-120° (0.6 mm.), n20D 1.5990, as a colorless oil; 
yield 3.3 g.; ultraviolet absorption: Xm„ —201, 209 (sh), 229, 
and270m M (« ~18,100, 14,000,14,100, and 67801. 

Anal. Calcd. for Ci4HiSX: C, 86.1; H, 6.7; X, 7.2. Found: 
C, 86.0; H, 7.1; X, 7.3. 

The base formed a picrate, m.p. 97-102°. 
Anal. Calcd. for Ci4H„N • C,H3N,C>7: C. 56.6; H, 3.8; 

X, 13.2. Found: C, 56.6; H, 4.4; X, 13.4. 
Mannich Bases of Indanones.—Of the two indanones used in 

this work (XII , R = CH3 and COsCsHs) only the first, 2-methyl-
3-phenylindanone, could be made to give Mannich bases. Using 
dimethylamine and the conditions outlined above for the 0-
phenylpropiophenones, 2-dimethylaminomethyl-2-methyl-3-phen-

ylindanone, m.p. 72-73° from petroleum ether (b.p. 40-60°), 
was obtained; yield 55%. 

Anal. Calcd. for CuHaNO: C, 81.7; H, 7.6; N, 5.0. Found: 
C,81.7; H,7 .3 ; X, 4.6. 

The hydrochloride had m.p. 189°. 
Anal. Calcd. for d 9 H 2 1 XO-HCl : C. 72.3; H, 7.0; N, 4.4. 

Found: C,72.4; H, 6.9; X, 4.5. 
Using morpholine the corresponding 2-methyl-2-morpholino-

methyl-3-phenylindanone was isolated as its hydrochloride, m.p. 
173-175°, 5 5 % yield. 

Anal. Calcd. for C21H23X02-HC1: C, 70.5; H, 6.8; N, 3.9. 
Found: C,70.0; H,6 .7 ; N, 4.6. 

2-(0-Diethylaminoethyl)-2-ethoxycarbonyl-3-phenylindanone. 
—2-Ethoxycarbonyl-3-phenylindanone (56 g.) in absolute eth
anol (400 ml.) was added to a solution of sodium (4.6 g) in 
absolute ethanol and the mixture boiled under reflux for 2 hr. 
The stirred cooled solution was then treated with a solution of 
diethylaminoethyl chloride [freshly prepared by treating the 
base hydrochloride (80 g.) with 5 N NaOH (150 ml.), extracting 
with cold benzene, and removing the benzene at room temperature 
in vacuo] in absolute ethanol (100 ml.), and the mixture was 
brought slowly to boiling and boiled under reflux for 1 hr. The 
solution was filtered, concentrated to a red oil, poured into 2 
V H O (250 ml.) and extracted with ether. The aqueous 
layer was then basified (K2C03) and extracted with ether to give 
a light brown oil (34 g.). With ethereal HC1 this gave a solid, 
crystallizing from 2-propanol as very small prisms, m.p. 188-
190° dec. 

Anal Calcd. for C M H 2 (NO r HCl : C, 69.3; H, 7.3; N, 3.4. 
Found: C, 69.1; H, 7.2; X, 3.4. 

Substituted Indanols (XV).—These compounds were prepared 
using potassium borohydride or the appropriate Grignard rea
gent; their physical constants are listed in Table V. 

l-Ethylidene-N,N-2-trimethyl-3-phenyl-2-indanmethylamine. 
—The appropriate tertiary alcohol (57) was dehydrated in 84% 
yield as described above16 and the substituted ethylene was 
isolated as the monohydrochloride monohydrate, m.p. 176-
180°. 

Anal. Calcd. for C2iH26X • HC1 • H 2 0 : C, 72.9; H, 8.2; 
N , 4 . 1 . Found: C, 72.9; H, 7.7; N, 4.4. 

l-Ethyl-N,N-2-trimethyl-3-phenyl-2-indanmethylamine (63). 
—The preceding olefin was hydrogenated as described above for 
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TABLE V 

SUBSTITUTED L\J)ANOL,S 

.CH2NR2R3 

"CH, 

Yield. 
.M.p., °C. \o 

206-208 70 
187-200' 75 
250-252 70 
158-159 45 
211-212 

153-155 72 
204-205 

" Hydrochloride. '' This water of crystallization was lost on drying at 100° under high vac 
: Wide melting point range due to compound being an isomeric mixture. d Hemiethanolate. 

Cumpd. 

56 
57 
5S 
59 
(SO 
01 
62 

Ri 

H 
C,H5 

C6Hr, 
C6HbCH2 

C6HSCHL, 
CoHsCHs 
C6H,,CH2 

lis lis 

CH3 CH3 

CH, CH:, 
CH3 CH3 

CH:, CH3 

CH3 CH,, 
(CH2)20(CH2), 

tCH2)20(CH2X 

Formula 

C l s l I 2 3 XCMiCl -H 2 0 ' -
C21H27X0-IIC1" 
C25H27X0-HC1" 
C26H29XO-
C.8H29XO • HC1 • 0.5C2H6OH" 
C28H31X02 

CogHsiXOrHCl" 

c 
c 

68.0 
72. <l 
76.2 
84.1 

•' 75,2 
81.3 
74,8 

alcd., ' , 
H 

7.S 
8.2 
7.2 
7.9 
7. 7 
7.6 
7.2 

— . 
X 

4.2 
4.1 
3,6 
3.8 
3.3 
3.4 
3.1 

mum for 6 hr. to give 

1.-,, 

c 
68.1 
72,8 
75.9 
84.2 
75.3 
81.5 
74.6 

pro duct, 

uiul, ' , 
H 

8.0 
8.1 
7.0 
7.6 
7.6 
7,5 
7.0 
m.p. 

\ 
4,0 
4,2 
3.4 
3,8 
• >.-') 
3,4 
3. 1. 

210° 

l-dimethylaminomethyl-l,3-diphenylpentane to give the alkane 
which was isolated as a mixture of stereoisomer^ hydrochlorides, 
m.p. 203-234°, 88% vield. 

Anal. Calcd. for C2iH27X-HCl: C, 76.5; H, 8.6; X, 4.3. 
Found: C.75.9; H, S.4; X, 4.2. 

Pharmacology.—Generally speaking the bases described in 
t flis paper showed a spectrum of activity mainly on the central 
nervous system but, although individual compounds showed an 
interesting degree of activity, in no ease was activity observed 
sufficiently free from side effects to justify detailed examination. 
The areas in which activity lay were in the fields of analgesics, 
anticonvulsants, antiserotonins, and antiarrythmics. 

Tor determining the degree of analgesic activity we relied 
upon the test of Bianchi and Franceschini16 where an artery 
clip is placed at the root of the tail of a mouse; the dose of drug 
necessary to prevent the mouse from trying to remove the clip 
or showing signs of pain, by squeaking for example, is then a 
measure of the analgesic activity of the drug. In some cases 
analgesia was re-evaluated in rats using the technique of Green, 
ct al.," whereby a uniformly increasing pressure is applied to 
the tip of a rat 's tail. In both cases codeine phosphate was the 
drug used for comparison. Those compounds found active 
are listed in Table VI. 

TABLE VI 

Ax ALGESIC ACTIVITY 

TABLE VII 

A.VTU'OXVCLSAN'T ACTIVITY 

Compd. 

4 
i 

8 
10 
12 
14 
19 
37 
59 

Codeine phosphate 

Subcutaneous. 

.Mice ED.o, 
mg./kg.» 

5S 
45 
30 
50 
47 
76 

188 
57 
11 
33 

Rats EDsu, 
mg./kg." 

Inactive 
34 
33 

109 

5.1 
3,3 

For evaluation of anticonvulsant activity the method of 
Toman, et al.,is was employed using fasted mice as the test animal. 
These were dosed intraperitoneal!}' with the drug and then 
subjected to a current of 24 mamp. applied for 0.2 sec. through 
ear clips. For active compounds the end point is the abolition 
of the extensor component of the convulsion. In Table VII 
the PDEO values are given, which is the dose which will protect 
50% of the animals from convulsion. The reference drug used 
was diphenylhydantoin. 

The antiserotonin action of the compounds was determined 
using the method of Come, et al.1' 5-Hydroxytryptophan, when 

(16) C. Bianchi and J. Franceschini, Brit. ./. Pharmacol., 9, 280 (1954). 
(17) A. F. Green, P. A. Young, and E. I. Godfrey, ibid., 6, 572 (1951). 
(18) J. E. P. Toman, E. A. Swinyard, and L. S. Goodman, ,7. Neuro-

vliysiol., 9, 231 (1946). 

Compd, 

1 
3 
i 

9 
14 

63 
Diphenylhydantoin 

" Iutraperitoneally. 

-Mice PDs, 
mg./kg." 

25 
45 
511 
63 
63 
50 
63 
25 

40-50 

TABLE VIII 

AXTISEROTONIN ACTIVITY 

Compd. Mice EDs... mg./kg." 

14 0.50 
16 1.73 
17 I.56 
37 12.5 
41 2.55 
46 2.0 

Chlorpromazine 0.80 
Morphine 1 .60 

u Iutraperitoneally. 

TABLE IX 

A.N'TIARRYTHMIC ACTIVITY 

Compd. Dogs E])..r, mg.,'ke." 

4 10-32 
8 24-32 
9 28-32 

14 24-32 
23 28-32 
43 24 -32 
53 12-16 

Quinidine sulfate 28-32 
" Cumulative intravenous dose. 

injected into mice, produces a characteristic head twitch believed 
to be due to the presence of excess of 5-lvydroxytryptamine in the 
brain, The dose of the drug required to prevent head twitches 
in 50% of mice pretreated with 300 mg./kg. of 5-hydroxytrypto-
phan is then determined. The compounds chosen for com
parison were chlorpromazine and morphine. Results are 
listed in Table VIII . 

Finally, the antiarrythmic action was evaluated using the 
method of Angelakos and Hegnauer20 whereby the drugs' activity 

(19) S. .J. Corne, It. W. Pickering, and B. T. Warner, Brit. J. Pharmacol., 
20, 106 (1963). 
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in lessening the ventricular fibrillation induced in anesthetized 
dogs by immersion tank hypothermia was measured. Quinidine 
was the reference drug used and the active compounds are listed 
in Table IX. 

(20) E. T. Angelakos and A. H. Hegnauer, J. Pharmacol. Ezptl. Therap., 
127, 137 (1959). 
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A series of N-substituted propionanilides was synthesized as potential analgesics. The most active compound, 
N-[l-methyl-2-(4-hydroxy-4-phenylpiperidino)ethyl]propionanilide oxalate (27), was approximately 150 times 
more active than morphine by the artery-clip assay method in mice. 

In the course of our search for new, potent analgesics, 
we have synthetized a group of N-substituted carbox
amides (I), mainly N-substituted propionanilides, 
which are structurally related to methadone in that 
the quaternary carbon atom and a phenyl group of 
methadone are replaced with a tertiary nitrogen. 
During the course of our work, two potent analgesics, 
phenampromid and diampromid,1 were reported. 
Both compounds are N-substituted propionanilides. 
Similar compounds were described later by Shigematsu2 

and by Carabateas.3 Among our compounds, 1 and 
2 of Table I were described in a recent patent.4 

The compounds reported here are listed in Table I 
and may be represented by the generic formula R1-
C6H1(CH2)KN(COR2)CHR3CHR4-r-B (I). Theisomer-
ically pure compounds were prepared readily by reduc
tion of the corresponding amides, with lithium alumi
num hydride followed by acylation. When a-(l,2,3,6-
tetrahydro-4-phenyl-l-pyridyl)propionanilide (II) was 
reduced in this way, followed by propionylation, the 
product isolated as the oxalate was unexpectedly the 
saturated compound (III). The latter was also syn
thesized by reducing a-(4-phenylpiperidino)propion-
anilide (IV), followed by propionylation and forma
tion of the oxalic acid salt. 

Salts (III), prepared by both routes, were identical 

C6H6NHCOCHN 

CH3 

II 

C6H6NHCOCHN 

CH, 

-C6H5 

CfiHs 

C6H5NHCH2CHN 

CH 

CeH5 

IV 
COC2H5 

C6H5NCH2CHN 

CH3 

C6H5-(COOH)2 

III (17) 

(1) W. B. Wright, Jr., H. J. Brabander, and R. A. Hardy, Jr., J. Am. 
Chem. Soc, 81, 1518 (1959); J. Org. Chem., 25, 1033 (1960); ibid., 26, 476, 
485 (1961). 

(2) N. Shigematsu, Yakugaku Zasshi, 81, 423 (1961): ibid., 81, 815 
(1961); N. Sugimoto, K. Okumara, N. Shigematsu, and G. Hayashi, Chem. 
Pharm. Bull. (Tokyo), 10, 1061 (1962); G. Hayashi, N. Shigematsu, and Y. 
Kowa, Yakugahu Zasshi, 81, 62 (1963). 

(3) P. M. Carabateas, W. F. Wetterau, and L. Grumbach, J. Med. Chem., 
6, 355 (1963). 

(4) O. E. Fancher and S. Hayao, U. S. Patent 3,037,982 (June 5, 1962). 

by mixture melting point determination and gave 
identical ultraviolet spectra which showed two maxima 
at 257.5 mM (e 1050) and 264 m/j (e 832). 

In contrast, the reduction of l-(a-anilinopropionyl)-
l,2,3,6-tetrahydro-4-phenylpyridine (V), an isomer of 
II, gave the unsaturated compound VI. In support 
of the unsaturated structure was a strong absorption 
maximum at 244.5 rn.fi (e 14,600),6 indicating the pres
ence of a double bond conjugated with the aromatic 
ring. It is reported that a double bond in the systems 
ArC=CCO— or ArC=CN—6 may be reduced with 

I I I I 
lithium aluminum hydride, but such a reduction of the 
double bond in the grouping C6H6C=CCH2— has not 

I I 
been described previously. 
C6H5NHCHCON 

CH3 

-CSHS 

COC2H5 

C6H5NCHCH2N >-C6H5-(COOH)2 

C6H6NHCHCH2N ^ C 6 H S 

CH3 

CH3 
VI(14) 

C6H6NHCOCHN Y 
i„ N— C6H5 _LiAia, 
i^ri3 ^ ^ 

VII 

(1)(C2HS«)>2<>/ 

'(2)(COOHh 

C6H5NHCH2CHN cy OH 

COC2H5 

i / ~ A / 0 H 

CeHsNCHsCHN X s ' — ' i 
•(COOH)2 

CH3 

XI (26) 

CeHs 

COC2H 

C6H5NCH2CHN 

CH; 

CH3
 C s H s 

VIII 

/( l) C2H5C0CI/CHC1, 
(2) (COOH)2 

C6H5 -(COOH)2 

X(15) 
(5) a-Methylstyrene has *„« H 243 tn/t U 11,500); A. E. Gillam and E. S 

Stern, "An Introduction to Electronic Absorption Spectroscopy in Organic 
Chemistry," 2nd Ed . Edward Arnold Ltd., London, 1957, p. 277. 

(6) W. G. Brown, Org. Reactions, 6, 480 (1951). 

rn.fi

