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under hydrogen at an initial pressure of 3.87 kg./em.? (35.0
p-8.i.) on a Parr hydrogenator. A decrease in hydrogen pressure
of 1.62 kg./cm.? was observed (caled., 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 144~138° (0.2 mm.) and which hardened jnto a white
solid on cooling (9.7% g., 63¢.). Redistillation afforded 7.48
g. {7677 recovery) of material boiling at 144-150° (0.2 mm.);
a sample boiling at 150° (0.2 mm.) was used for analysis; in-
frared spectrum (CHCHy): 2.85 (sh), 2.95 (sh), 3.12, 6.32, 6.89,
6.95 (sh), 7.30, 7.41 (sh), 7.95, 8.42, 9.15, 0.52 4.

The tetrahydrochloride salt was prepared in the usual manner
in 744 yield, m.p. 208-305° dec. after recrystallization from
aqueous ethanol.

When a warm solution of 320 mg. of free base (1.5 mimoles) in
ethanol was added to a warm solution of 1.28 g. (5.6 mmoles) of
picric acid in ethanol, a yellow crystalline picrate formed in-
stantly (1.46 g., 927.). Several recrvstallizations from water,
with better than 904 vecavery each time, gave a produci de-
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Analysis indicated the saniple to be a tetra-
The sample was dried at 70° for 72 hr.

composing at 227 °.
picrate monohvdrate.
inordeno.

dnals Caled. for ChHuNg-4CGHN,O5- Hoty: O 360550 H,
3,680 N, 19470 Found: 865310 HL3.75: N 10,54,
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Various substituted g-phenylpropiophenones, obtained by hvdrogenating the appropriate chalcone, have been

allowed to react with secondary bases and formaldehyde to give the Mannich bases 11,

These have been re-

duced or treated with Grignard reagents, the resulting alcohols have been acylated and dehyvdrated, 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 g-phenylpropiophenones.
Many of the compounds prepared had interesting pharmacological activities.

Whereas the use of the Mannich bases of alkylo-
phenones! and desoxybenzoin? as valuable internie-
diates for the preparation of physiologically active com-
pounds is of long standing, little work has been re-
ported® on the Mannich bases of the B-phenylpro-
piophenones, either as chemical entities or potential
pharmaceuticals.

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

(1) (a) ¥. F. Blicke, Org. Reactions, 1, 303 (1942); (b) A. L. Morrison and
H. Rinderknecht, J. Chem. Soc., 1510 (1950): (¢) A. Pohland, H. R. Sulli-
van, and R, E. McMahon, J. Am. Chem. Soc., 79, 1442 (1957); (d) A. W.
Ruddy and J. 8. Buckley, Jr., 1hid., 72, 718 (1050): (e) T. . Perrine, J. ()ry.
Chem., 18, 898 (1953); (f) I. I. Nazarov and E. M. Cherkasova, J. Gen.
Chem. USSHK, 28, 2121 (19535); (g) A. Takada, Chem. Pharm. Bull. (Tokyo;.
9, 908 (1961); (h) Von Benno Reichert and A, Mayr, Arzneimittel-Forsch.,
13, 991 (1963); (1) Von Benno and H. Partenhieimer, ihid., 18, 1013 (1963):
(j) 1. J. Denton, V. A. Lawson, W. B. Neier, and R. J. Turner, J. Am. Chem.
Soc., T1, 2050 (1949): (k) J. J. Denton. W, B. Neier, and V. A. Lawson,
ihid., T1, 2053 (1949); (1) J. J. Denton, H. P. Schedl, W. B. Neier, and V.
A. Lawson, 7bid., 71, 2054 (1949).

(2) (a) J.J. Denton, R. J. Turner, W. 3. Neier, V. A, Lawson, and H. P.
Schedl, bid., T1, 2048 (1949); (b) O. L. Madzhoyvan and G. M. Pogosyan,
Izv. Akad. Nauk. Arm. SSR, 18, 357 (1960).

(3) Since the completion of the work here described, the preparation of
the dimethylamino and the morpholino Mannich bases of the unsubstituted
B-phenylpropiophenone has been described: A. Lespagnol, R. Hazard, C.
Lespagnol, J. C. Cazin, and A. Renier-Cornee, Congr. Sci. Pharm., 21°.
Piga, 1961, Conf. Commun., p. 660; Chem. Abstr,, §9, 6401 (1963). AMore
recently, representative examples of the tertiary alcohols have been de-
seribed: A, Lespagnol, C. Lespagnol, J. C, Cazin, and M. Cazin, Bull. Sor,
Chim. Franee, 2747 (1963).

ture  of cis—trans isomers. With ethylmagnesium
bromide as the Girignard reagent the resulting tertiary
alcohol (III, R; = R, = H; Ry = Ry = CH;: R; =
CH;CH,) 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,* the somewhat simpler tertiary aleohol
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..r. spectruim
which showed two pairs of doublets (mixture of cis-
trans isomers) at = 3.9-4.2, indieative of a vinyl proton.

The catalytic reduction of these dehydrated com-
pounds (IV) proceeded well only when Rs was an alkyl
group; when R; was phenyl, the alkane (V) was pre-
pared directly from the substituted benzhydvol (IIT,
R; = CeH;) by reduction with sodium in liquid am-
nonia.

The pyridyl chalecone 1X obtained by condensing
2-acetopyridine with benzaldehyde’ gave, on reduction,
the analogous alkanone® which with phenyllithium
gave the tertiary alcohol X; the same alcohol was ob-
tained by reacting 2-pyridyllithium with B-phenyl-
propiophenone, though in neither reaction was the
vield good. With hydrazine and sodium ethoxy-
ethoxide” the pyridyl chaleone IX gave the pyridyl-

(4 ;J. H. Burckhalter and S, M. Johnson, /. Am. Chem. Soc., T8, 4827
(1051).
~I‘::’)I =0 Marvel, L. B Coleman, and G, P, Scott, J. Org. Chem., 20, 1785
(1Uh5).

(6) A, Pinner, Ber., 34, 4234 (1901;.
17y G. Lardelli and O. Jeger, Helr. Chim, Acta, 3%, 1817 (1040).
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ScHEME 1
R:R4sNH NaBH;
R,C:H.COCH,CH,C;H.R, —> R,CH.COCHCH,C:H R, —
HCHO | or RsMgX
CH,NR:R;
I II

RiCH.C(OH)CHCH,C¢H,R;
R; CH:NR;:R.

II1
Na

HC1
e 1{103H4C=CHCH2C5H41{3
H:CO:H | f

R: CH.NR;R,
|

IV Pt H.

— I{1C5H4CH—‘CHCH_>C§H4I{2 -
3

NH

\
Rs

CGHE,(HD CHCH.C:H;

|
CH,CH ‘(?IHz(CHs)z

|
CHLNRR,

CeH;C(OH)CH.CH.N(CHj),

C‘ZH',
VL

CsHyC=CHCH.N(CHj)

C.H;

VIII

phenyleyclopropane XI in good yield. The cycliza-
tion of disubstituted acrylophenones with aluminum
chloride to substituted indanones is well known.?
We used 2-methyl-3-phenylindanone (XIIa) as a
ketone in a Mannich reaction to get bases of structure
XIII. The use of 2-ethoxycarbonyl-3-phenylindanone
(XIIb) in a Mannich reaction gave no basic product,
but it could be substituted at the active hydrogen

2PyCOCH=CHC,H; 2Py(‘3(OH)CHQCHzCsH5
IX X
CH,
9 PyA C.H,
’ Ri
XI Y
XIIa, Ri=CH,
b, Ri=CO,C,H,
CsH; CiH;
CH,NR,R; CH,CH,N(CH,),
& CH; & COCH,
X1 X1V
CH,
CH,NR;R;
Ri o
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, R, = C;H;; R, = R; = CHjy),
gave the alkene on dehydration and the alkane on
subsequent reduction.

In the case of one compound (III, R; = R, = H;
R; = Rs = CH;; R; = C;H;) where toxicity problems
were encountered, the N-oxide was prepared by
reacting the base with monoperphthalic acid.

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

Experimental®

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

B-Phenylpropiophenones.—These were prepared by hy-
drogenating the appropriate chalcones using standard tech-
niques.!!’ The only novel compound in the group was 8-(p-
methoxyphenyl)-o,p-dimethoxypropiophenone, m.p. 71-73°, pre-
pared from the commercially available 4,2’,4’-trimethoxychal-
cone,

Anal. Caled. for CiHsO.: C, 72.0; H, 6.7.
71.6; H, 6.8.

Mannich Reaction.—Although the general method used for
this reaction was that described by Blicke,'? 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 always be recovered. The physical constants and
other data of the bases prepared are given in Table L.

3-Phenylindanones.—2-Ethoxycarbonyl-3-phenyl-1-indanone®
and 2-methyl-3-phenyl-1-indanone® 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
chloride!3; the basic dimethylaminopropylmagnesium chloride
was prepared following the conditions of Marxer.’* The com-
pounds obtained are listed in Table IT.

Quaternaries.—These were made by refluxing 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-1,3-diphenyl-3-pentanol N-Oxide.—
2-Dimethylaminomethyl-1,3-diphenyl-3-pentanol (III, R, =
R: = H; R; = Ry = CH;; R; = C,H;) (1.8 g.) in chloroform
(50 ml.) was treated at 15° with an ethereal solution of perphthalic
acid (35 ml., 0.24 31, 1.4 moles) and allowed to stand at room
temperature for 3 days then filtered and concentrated in vacuo

Found: C,

(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. 1,
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. Blicke, Org. Reactions, 1, 303 (1942).

(13) M. S. Kharasch and O. Reinmuth, “‘Grignard Reaections of Non-
metallic Substances,”” Prentice-Hall Inc., New York, N. Y,, 1854,

(14) A. Marxer, Helv. Chim. Acta, 24, 209E (1941).
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Compd. R

1 H
2 H
3 p-CH,0
4 p-CH,O
5 p-Cl
6 H
7 i, p-(CH;
N »-CH,O
O H

“ Lit.® nup. 145°.

Compd. R:
10 H
11 H
12 H
13 H
14 H
15 84
16 H
17 H
18 H
19 H
20 H
21 H
22 H
23 H
24 H
25 H
26 H
27 H
28 H
29 H
30 H
31 H
32 I
33 H
3t H
35 H
36 H
37 p-CH0O
38 p-CHs0
39 p~-CH30
40 p-CH30
41 p-CH30
42 p-CHO
43 m.p-(CH3zO)e
Ht »-C1
45 p-C1

O 3
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H

H

H

H

H

p-CH:O

H

o p-tCH O ),
H

» Hydrochloride.

R: Rs Ry

H CH;y CHs
H CHs CHgy
H CHs CHs
H CHy ('Hs
H C'Hs C'Hsy
H CH;y (‘Hs
H CHs CH;
i CHy C'Hs
I CHy C'Hs
1 1z CHy
H C'Hy C'Hs
H C'Hy CHs
H C'Hy CHs
H CHs CH;
H CHs CHs
H (Hs CHs
H CHs CHs
H CHa CHy
H CHy CHs
H CHs C'Hs
1 CHy CHs
11 CHi C'Hy
H (CH:0(CHze
p-CHs0 CHj CHs
p~-CH;0  CHs C'Hz
p-Cl CHy ("Hs
p-C1 CHy C'Hs
H C Hy ("Hj
H ClHs C'Hj
H C'Hy ("Ha
H CH; CHy
H C'Hs CHy
p-CHsO  (CHs C'Hs
H CH: CHs
H CH; CHa
H CHy CH

TaBLE
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R‘C(,H;(_‘,H‘;QH(“()(,‘ﬁng

CHNRGR,
M.op. Yield e Claled., Ype—— L eellound, Yo oon
Rs Rs C, Y Pormula o H N & i1l N
CH; CH; 6763 74 CisHaNO NOO T 5.2 N2 T 5
CH; CH, 1417 CisHy NO-HCI" L2 T 46 T T4 40
CH; CH; S-51 71 CiyHauaNOy 6.7 7.8 4.7 769 T.8 46
CH;, CH,; O8-100 CeHyNO,-HCE 683 7.3 4.2 684 7.4 4.0
CH,; CH; 6768 2% CuHuCINO L 6.3 4.7 T4 63 4T
CH; CH; 170171 TS CioHoyNO-HCE 68303 703 4.2 689 7.2 808
CH; CH; 116119 73 CouHy, NOy-HCIP 660 7.2 3.8 650 7.1 3.7
CH; CH;, 136138 69 CyHsNOGHCE 640 7.2 3.7 641 7.0 3.3
(CH.)O(CHy e 154156 84 CoHyyNOCHCY 69.5 7.0 4.1 648 76 41
)
o Lit® nup. 153-154°.
Tapre 11
1,3-DIPHENYLPROPANOLS
R,
R, CH CH,CH--C~{OHCHR,
|
CH,NRRy
Mo, Yield, ——=Caled., Cpm - -—Found, - -
Rs “(. “, Formula [® i3 N & 11 N
H 135-137 71 CisHasNO 8).3 8.6 5.2 TH.9 8.6 17
H 225-228 CirHaNO - HC 0.7 7.4 4.6 704 7.8 4.5
CHs 115-117 85 CroHaNO 80.5 8.9 4.9 T4 9.0 5.8
C'Hy 208204 CroHusNO - HCY 1.3 8.2 4.4 0.9 8.4 46
CaHs 122-124" a3 CuHaNO 80.8 4.2 4.7 80.9 9.3 1.7
C.Hs 218-21y CaHaNO-HCW 72.0 8.5 4.2 72.3 8.t 4.4
CeHs 176-178 Nk} CuHeaNO CHIY AT.4 B9 28.9¢ 5T.T 6.6 28 4
C:Hs 133-136 S0 CaHaNOS 6.6 8.7 1.5 76.2 8.8 1.3
CaHs 191143 CoaHa N O HC 68.7 8.1 .0 68.2 8.1 By
n-Csliy 99 101 A CaHaoNO 81.0 4.1 1.5 81.0 9.4 44
n-C3Hz 141142 CaHaNO - HCL 0.5 0008 TO.6 8.8 3.9 712 &3 4.2
n-CsHn 98-100 T3 CosHauyNO 8.+ 9.8 4.1 81.0 W.R b2
n-CyHn 117120 CouyHpNO - HCL-0.5H0" T4 w2 3.6 1.5 8.8 ]
CsHs 9304 81 CuHaNO 83.1 7.9 4.1 83.1 7.8 4.0
CsHs 207208’ CuHaNO - HCK THoA T 3.7 .y T 3.8
CsHnt 100-102 61 CuHuNO 82.4 4.5 £.0 82,2 9.6 1.2
CesHut 224.-226 CouHgu NO - HCE T4 8.8 3.6 71.2 8.8 3.0
CsHsCHa 93-97 Ty CaHaNO 83,1 8.6 3.4 83.2 8.t 101
CyHsCHe 207 -211 CouHaNO-HO Thoe 8.1 36 .5 7.4 1.8
(CH2sN(CHguy 80 -82 0E CostleNOD VU007 70 N T T
(CHsN{(CHg: 255-258 CoslEa N0 - 21T - HLO 62.0 846 6.3 61.8 8.8 6.0
(CH2sN(CHg)z 230 234 39 CouHuNeD 20 HyBet 55.2 T4 20048 547 7.6 2.9
CyHs 2002017 T2 CuylTaNOLHOW TRE 7.1 33 TLO 64 uh
CsHs 112-114 5 Cp s NO: 8.0 7.8 3.7 w7 7.2 1.2
CyHs 107108 Cos g NOs- HOH 20 7.3 EIE! 2.7 7.7 5.8
CsH; 126127 68 CutluCINO THU 6.9 3.7 763 7.0 1.0
CsHs 188140 CouHCL-NO - HO 6Y2 6.5 3.4 B892 B4 % i
I 117119 A0 CiuHusNO: 6.2 8.4 4.7 76.2 8.5 43
H 177174 CratleNO:- 11017 670 7.8 42 67T T.A 0 4.0
CsHs MERE 80 CsHegN O 80.0 7.8 3.7 80.1 7.6 B4
CsHs 130 133 Cus e N Qo HOT 0.0 H0 PR B 3.3 70.8 7.4 %ot
CsHs 218-219 90 CoHapN Oy (Hil? 604+ 6.2 245 60.8 6.2 247
CeHs 144-150 35 CosHa N Oy HCI? T0.7 T3 3.2 70.3 7.0 38
CsHs 184-185 62 Coa HaN Oy HCOL 0.5 H 0 693 7.4 3.1 6v.2 7 o3
C'3Hs 1194121 87 CouHuCINO Thowo 6w 3.7 6.4 6.8 Ny
C'sHs 116114 CouFLeCINO - O a0 66,5 6.7 3.2 66.1 7.0 3o

* Hydrochloride.
A Lit mup. 77-79°.

"Lt mup. 130°
Lt mLp. 210°.

o Lit.d mup. 227°.

7T-7 7 Dihydrochloride.

to g white solid which was dissolved in ehloroform and extracted
exhaustively  with dilute sodium  carbonate solution. The
chloroform solution was dried (MgSOy), concentrated to low bulk,
and then treated with petroleum ether (h.p. 40-60°) to turbidity.
On standing, the required N-oxide was obtained as white needles,
m.p. 134-137°, vield 0.85 g.
Anal. Caled. for CuHaNOw:
Found: ,76.2; H,88; N, 4.3,
On treating an ethercal solution of this compound with HCI
a salt was obtained, m.p. 191-193°, pK = 4.5.
Anal. Caled. for CopHxNO,-HCLE:
4.0. Found: ,68.5; H,81: N, 3.0,
Dehydration of Tertiary Alcohols.——The method found most
satisfactory for this dehydration was that described by Adam-

C, H, 8.7; N, 4.5

76.6;

68.7; H, 8.1 X\,

" Methiodide.
" Methyl bromide diquaternary.

£ N-Oxide.
! Bromine analysis,

¢ N-Oxide hydrochloride.
L nup. 210°.

“ Todine analysis.

son.  The alcobol (0,01 mole) in glacial acetic acid (20 ml)
was refluxed with concentrated HCH (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 IT1.
1-Dimethylaminomethyl-1,3-diphenylpentane.-—The pentene
hyvdrochloride (50) (2 g.) in ethanol (50 ml.) was shaken with
platinic oxide (0.2 g.) in an atmosphere of hydrogen until 250
mt. was absorbed.  The mixture was filtered, then concentrated
to a glass and erystallized from ethanol-ether mixtures to give
the required alkane, m.p. 137-140°, vield 1.1 g. Lack of absorp-
tion in the ultraviolet at 232 mg showed the absence of any
starting material.

15 D W, Adawmson, J. Chem. Sue., 144 (1949),
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TasLe III
SUBSTITUTED STYRENES
Ilis
R105H4CH20=005H4R2
CH2NR3R4
M.p., Yield, ———Caled., % Found, %
Compd R: Ra Ra Ry Rs °C, %% Formula C H N C H N
46 H H CHs CHs CoHs 202-204 90  CauHxN-HCl 79.2 7.2 3.9 79.3 6.6 3.8
47 p-Cl H CHs CHs CeHs 193-196 8¢  CuHuCIN-HCI 72.4 6.3 3.5 71.8 6.3 4.0
48 H p-CHsO CHs CHs CsHs 167-174 84  CuHxNO-HCI 76.2 7.2 3.6 76.6 7.4 3.5
49 H H (CHa2)20(CHz): CsHs 233234 86  CuHxNO-HCI 76.9 7.0 3.5 77.0 6.8 3.8
50% H H CH: CH; CH 100-110 78  CxHpN-HCL-0.5H:0 74.0 8.4 4.2 74.6 8.1 4.0
519%  H H CHs; CHs CeHe®  143-145 79  CauHsIN 59.9 6.7  30.1¢ 59.7 6.9  30.7°
(”]HCHa
¢ This compound should be formulated as CeHsCH,;CH—C—CH;. ® Quaternary methiodide of 50. ¢ Iodine analysis.
CH,N(CHs),
TasLe IV
EsTERs OF 1,3-DIPHENYLPROPANOLS
OCOR,
CeHsCHzCH*é(R&)CGHE
(CH3)NCH,
Yield, Caled., % Found, %
Compd. R Re M.p., °C. A Formula C H N C H N
52 C.H; H 162-164 85 CuHgrNO,-HCle 69.7 7.8 3.9 69.8 7.6 3.8
53 C.H; C.H; 180-182 90 C2:HyuNO;-HCle 70.8 8.3 3.6 70.9 8.2 3.5
54 CH, C.H; 189-190 89 CseHoyNO, - HCl# 70.3 8.1 3.7 70.2 7.7 3.5
55 CHs, n-CsHu 178-180 88 Cy;HysNOg- HCIe 71.9 8.7 3.4 72.3 8.8 3.7

« Hydrochloride.

Anal. Caled. for CoHxN-HCL: C, 75.5; H, 89; N, 4.4.

Found: C,75.4; H,8.8; N, 4.4.

2-Benzyl-N,N-dimethyl-3,3-diphenylpropylamine.—2-Di-
methylaminomethyl-1,1,3-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 erystallized from aqueous ethanol as
needles, m.p. 67-69°, vield 5.0 g.

Anal. Caled. for CaHxN: C, 87.5; H, 8.3; X, 4.3.
C,87.6; H,8.0; N, 4.4.

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

Anal. Caled. for CuH»y N -HCI-H,0: C, 75.1; H, 7.9; X,
3.7. Found: C,75.6; H,7.5; N,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.

1-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.), n?p 1.5990, as a colorless oil;
yvield 3.3 g.; ultraviolet absorption: Amax ~201, 209 (sh), 229,
and 270 my (e ~18,100, 14,000, 14,100, and 6780).

Anal. Caled. for CiHiN: C, 86.1; H, 6.7; N, 7.2. Found:
C,86.0; H,7.1; N, 7.3.

The base formed a picrate, m.p. 97-102°,

Amnal. Calcd. for CuHmN'CsHaNgOﬂ C, 566,
N,13.2. Found: C,56.6; H,4.4; N, 13.4.

Mannich Bases of Indanones.—Of the two indanones used in
this work (X1II, R = CH; and CO.C,H;) only the first, 2-methyl-
3-phenylindanone, could be made to give Mannich bases. Using
dimethylamine and the conditions outlined above for the g-
phenylpropiophenones, 2-dimethylaminomethyl-2-methyl-3-phen-

Found:

H, 3.8;

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

Anal. Caled. for C;sHaNO: C,81.7; H,7.6; N, 5.0. Found:
C,81.7; H,7.3; N, 4.6.

The hydrochloride had m.p. 189°.

Anal. Caled. for CoH4NO-HCL: C, 72.3; H, 7.0; N, 4.4,
Found: C,72.4; H,6.9; N, 4.5,

Using morpholine the corresponding 2-methyl-2-morpholino-
methyl-3-phenylindanone was isolated as its hydrochloride, m.p.
173-175°, 55%, yield.

Anal. Caled. for CyHuxNO,-HCI: C, 705, H, 68, N, 3.9.
Found: C,70.0; H,6.7; N, 4.6.

2-(8-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
N HCl (250 ml.) and extracted with ether. The aqueous
layer was then basified (K:CO;) and extracted with ether to give
a light brown oil (34 g.). With ethereal HCI this gave a solid,
crystallizing from 2-propanol as very small prisms, m.p. 188-
190° dec.

Anal Caled. for CQ4H29N03'H01: C, 693, H, 73, N, 3.4.
Found: C,69.1; H,7.2; N, 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.

1-Ethylidene-N,N-2-trimethyl-3-phenyl-2-indanmethylamine.
—The appropriate tertiary alcohol (57) was dehydrated in 849,
yield as described above! and the substituted ethylene was
isolated as the monohydrochloride monohydrate, m.p. 176-
180°.

Anal. Caled. for CyHxN-HCl-H,O: C, 72.9;
N, 4.1. Found: C,72.9; H,7.7; N, 4.4.

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

H, 8.2;
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TaBrLe V
SUBSTITUTED INDANOLS
-CyHy
CH,NE:R;
CH,
Ri “oH
Yield, ceCaled., ) =« e Tound, e
Compd. Ry Re Rs AM.p., °C. <o Formula C H hY [ H N
56 H CH; CH; 206-208 70 CisHaaNO - HCL- HyOs # 68. .S 4.2 68.1 X.0 4.0
57 C:H; CH; CH; 187-200¢° 75 CuHsNO-HCI= 2.9 8.2 4.1 72.8 8.1 4.2
% CeH; CH; CH; 230252 70 Cy:HsNO -HCle 6.2 7.2 3.6 WBHYOT0 5.4
50 CeH;CH. CH; CH; 158-159 45 CogHoyNO - 4.1 7.9 3.8 4.2 7.6 3.8
60) C¢H;CH. CH; CH; 211-212 CsH:eNO-HCL-0.5C.H,OH %  75.2 7.7 3.3 B3 T 3.8
61 CH;CH. (CH:),0(CH,).  153-155 72 CisHa N O, 1.3 7.6 3.4 S1.6 7.5 3.4
62 CeH:CH:  (CHu)LO(CHa)e 204205 CygHs1 NO, - HCI® 1.8 7.2 31 .6 7.0 ut
¢ Hydrochloride. » This water of crystallization was lost on drying at 100° under high vacuum for 6 hr. to give pro duet, m.p. 2107,

¢ Wide melting point range due to compound being an isomeric mixture.

1-dimethylaminomethyl-1,3-diphenylpentane to give the alkane
which was isolated as a mixture of stereoisomeric hydrochlorides,
nm.p. 203-234°, 88 vield.

Anal. Caled. for CyHyN-HCIL:
Found: C.75.9; H, 8.4; N, 4.2,

Pharmacology.—Generally speaking the bases deseribed in
this paper showed a spectrum of activity mainly on the central
nervous system but, although individual compounds showed an
interesting degree of activity, in no case was activity observed
sufliciently free from side effects to justifv detailed examination.
The areas in which activity lay were in the fields of analgesics,
anticonvulsants, antiserotonins, and antiarrythmies.

For determining the degree of analgesic activity we relied
upon the test of Bianchi and Franceschini'® where an artery
clip is placed at the root of the tail of a nouse; 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,
¢t 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,

76.5; H, 8.6; N, 4.3.

¢,

TasLe VI
ANALGESIC ACTIVITY

Mice EDss, Rats I Dsu,

Compd. mg./kg.® mg. kg%
4 58
7 15
8 30
10 50 Inactive
12 47 34
14 76 33
19 188 109
37 57
59 11 5.1
Codeine phosphate 33 3.3

¢ Subcutaneous.

For evaluation of anticonvulsant activity the method of
Toman, et al.,’® was employed using fasted mice as the test animal.
These were dosed intraperitoneally 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 VIT
the PDy 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 Corne, ef al.?® 5-Hydroxytryptophan, when

(16) (. Bianchi and J. Franceschini, Brit. .J. Pharmacol., 9, 280 (1954).

(17) A, F. Green, P. A. Young, and E, 1. Godfrey, ibid., 8, 572 (1951),

(18) J. E. P, Toman, E. A. Swinyard, and L. 8. Goodman, J. Newro-
physiol., 9, 231 (19486).

4 Hemiethanolate.

TapLy VII
ANTICONVULSANT ACTIVITY
Mice P Dgn,

Compd. mg./ kg ?
1 25
3 45
7 S
9 6.3
14 63
52 50
a7 6.3
63 25
Diphenylhydantoin 40-50

* Intraperitoneally.

TasrLe VIII
ANTISEROTONIN ACTIVITY

Compd, Mice 12Ds, my., 'kg*

14 0.50

16 1.73

17 L.56

37 ;7

41

16
Chlorpromazine 0.86
Morphine 1.60

« Intraperitoneally.

TasLe IX
ANTIARRYTHMIC ACTIVITY

Compd. Dogs EDse, mg. ke

4 16-32

S 24-32

4 2832

14 24-32

23 2832

43 24--32

53 12-16
Quinidine sulfate 28-32

@ Cumulative intravenous dose.

injected into mice, produces a characteristie head twitch believed
to be due to the presence of excess of 5-hydroxytryptamine in the
brain, The dose of the drug required to prevent head twitches
in 509, 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 Hegnauer? whereby the drugs’ activity

(19) 8. J. Corne, R. 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-[1-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
nethadone are replaced with a tertiary nitrogen.
During the course of our work, two potent analgesics,
phenampromid and diampromid,* were reported.
Both compounds are N-substituted propionanilides.
Similar compounds were described later by Shigematsu?
and by Carabateas.? Among our compounds, 1 and
2 of Table I were described in a recent patent.*

The compounds reported here are listed in Table I
and may be represented by the generic formula R!-
CeH,(CH,),N(COR*)CHRCHR*+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 o-(1,2,3,6-
tetrahydro-4-phenyl-1-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

CSHE,NHCOCHN& CeHs —
| CsHsNHCH2$HN\/:>— CeHs

CH,
o CH,
v
CsHsNHCO(lJHNC>>(3eHs /
CHs COC:H,
v
L CsHsNCHZCHNC>7 CsHs -(COOH),
|
CH,
111 (17)

(1) W. B. Wright, Jr., H. J. Brabander, and R. A. Hardy, Jr., J. 4m.

Chem. Soc., 81, 1518 (1959); J. Org. Chem., 25, 1033 (1960); <bid., 26, 476,
485 (1961).
(2) N. Shigematsu, Yakugaku Zasshi, 81, 423 (1961): :bid., 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, Yakugaku 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 8. Hayao, U. 8. Patent 3,037,982 (June 5, 1962).

by mixture melting point determination and gave
identical ultraviolet spectra which showed two maxima
at 257.5 mu (e 1050) and 264 myu (e 832).

In contrast, the reduction of 1-(a-anilinopropionyl)-
1,2,3,6-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 mu (e 14,600),% 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 ¢ may be reduced with

| [
hthlum aluminum hydrlde, but such a reduction of the
double bond in the grouping C¢H;C=CCH.— has not
| |

been described previously.

CeHs NH(IJHCON\/:/>—C6H;, i

CHs
Vv CeHsNHiCHCHgND— CeHs

COC.H, i
CBHDNCHCHzNQ— CoH; -(COOH),
CH,
T (14)
OH
CsHsNHCOCHN
crr, 7 Cofa LN
VII OH
CoHsNHCH,CHN
Cu, T Gl
(1) (CoHsCO)0 VIII
(2) (COOH),
L{‘OCsz OH (1) C,H;COCI/CHCly
CoHsNCH:CHN .(COOH), (2(COOm,
CHs Cols
XT (26) COC.Hs
CSHSNCHZ(EHNC/}-CSHS .(COOH),
CHs
X (15)

(5) a-Methylstyrene has Ma® 243 mu (¢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, 8, 480 (1951).



