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The syntheses and pharmacological evaluation of a series of 2- and 3-l-aminopropiophenones and of certain 3-
and 4-f-aminobutyrophenones, 2-f~-aminoethyl aryl sulfoxides and =ulfones, 3~f-amino-1-(4-pyridyl)propan-1-one,
and 3-(-aminoindan-1-one are presented. The 3-t-aminopropiophenones have been found to possess diverse tvpes
of biological activities, which include central depressant, adrenergic receptor blocking, central muscle relaxant,
local anesthetic, diuretic, antifungal, and antiviral activitiex: and their structiwre—activity relationships arve dis-

cussed.
ax effective as mephenesin;
morpholinylpropiophenone (5) ix antifungal.

In an exploratory study carried out in this laboratory
in search of central muscle relaxants, it was found that
certain 3-aminopropiophenones® possessed significant
activity. This led to a synthesix of compounds of
the type I-VIT and their biologieal evaluation.
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R, R’ = alkyl groups
R7, R = alkyl groups or they may form part of a polymethyl-
ene ring which may carry a hetro atom

Synthetic steps leading to 2-f-aminopropiophenones
(I) and 3-t-aminopropiophenones* (II, R = R’ = H)
are described in the Experimental Section. Reduetion
with NaBH, or LAH gave the corresponding propanols.
Two diastereoisomerie propanols, the threo and erythro,
an be formed by reduction of I; tle showed the pres-

1) Communication No. [388 from ithe (‘entral Drug Research Institute,
Lueknow, India.

(2) For the preceding paper of this seriex: ¥. K. Chatterji, 8. Muokerji.
B. C. Gautam, and Nitya Anand. Indian J. Chem., 6, 235 (1968).

(3) (a} J. Porszdsz, Ix. Nddor. K. Gihiszer Pérszdsz, and T. Barankay,
Acta Physiol. Acad. Sei. Hung., 18, 149 (1960); b} M. Yokoyama. &, Toyo-
shima, and T. Morishita. Japanese Patent 20,300 (Rept 10, 1963): Chem.
Ahstr., 68, 16313 (1965).

(4) Roman numerals refer to the types of compounds synthesized. whiie
Arabie numerals refer to the specifie rompounds.

4'-Fluoro-3-(1-piperidyl)propiophenone (1) hax powerful central muscle relaxant activity, being twice
2’ 4'-dimethyl-3-(4-morpholinylipropiophenone (17) is diuretic and 4/-Huoro-3-4-

ence of two produets in each case.  Testing was earried
out with the mixture of the diastereolsomers.

The 3-t-aminobutyrophenones (11T, R = CH;) were
syvnthesized by Michael addition of secondary amines
to appropriate erotonophenones, and 27, 4’-dimethyl-4-
(4+-morpholinyhbutyrophenone (59) by reaction of
2/ 4-dimethyl-4-chlorobutyrophenone  with  morpho-
line.

3-1-Aminopropiophenones showed significant central
muscle relaxant activity, whereas the correspouding
propanols and 2-f~aminopropiophenones did not possess
this activity. [t appears likelyv that this difference in
their biologieal activity may be related to the ability
of the 3-f~aminopropiophenones to undergo facile retro-
AMichael reaction,” leading to the generation of a reac-
tive aryl vinvl ketone, which in the biophase could react
with nucleophilie sites.  Therefore, 1n an SAR study,
apart from introducing substituents of different stereo-
clectronic character on the phenyl radical and in the
alkyl chain. it =eemed of mterest to introduce =uch
changes in the molecule as would alter the clectronega-
tivity at position 1 and thus their propensity to undergo
retro-Michael reaction.  Compounds of the tyvpe IV,
V. VI and VII were thus prepared.  3-1~Aminoindan-
l-ones (IV) were prepared by the condensation of 3-
bromoindun-{-ones with secondary amines,  The bro-
moindunones were obtained by bromination of indan-
l-ones with NBS."

Ir spectra of 4+'-butoxv-4’-fluoro- and 4’-methyl-3-
piperidyipropiophenones  showed €O absorption
1672, 1682, and 1684 em ', while 4'-trifluoromethyl-,
4 -methylsulfinyl-, and  +'-methylsulfonyi-3-piperidyl-
propiophenones showed CO absorption at 1695, 1690,
and 1690 em ' respeetively, thus showing that I and
CH; had o similar order of clectron-donating effect in
these compounds.

The difficulty in obtaining 2-aminoethyl ary] sulfones
(V) by means of Mannich reaction on an aryl alkyl sul-

i5) A retro-Michael reaction has been implicated to explain the 1n rire
antiamebie activity of some 3-t-aminokerones of emetine by . F. Clark.
R. F. K.. Meredith, A. . Ritehie, and T. Walker {J. Chem, Soc., 2490
19623 1

{6y W. Treibs and W, Schroth, Justus Liekige Aro. Chem., 639, 204
(1461,




3-t-AMINOPROPTOPHENONES

fone experienced by us and also reported earlier,” was
circumvented by the Mlichael addition of secondary
amines to aryl vinyl sulfones.® 2-Aminoethyl aryl
sulfoxides (VI) were synthesized by condensation of the
appropriate thiophenols with 2-chloroethanol, followed
by treatment with SOCI; to form 2-chloroethyl phenyl
sulfides, oxidation with HNOj; to the corresponding sulf-
oxides® and condensation with the appropriate amines.

1-(4-Pyridy1)-3-(1-piperidyl)propan-1-one (30) was
obtained by the condensation of 4-acetylpyridine with
paraformaldehyde and piperidine.

Biological Activity.—Although most of the compounds
described in this paper were screened for their biological
activity, the results of only those compounds are de-
seribed that have shown significant activity and have
a bearing on the SAR.

Pharmacological Activity, Methods.—The gross be-
havioral effects were observed in mice by intraperitoneal
administration at different dose levels.

Effects on somatic reflexes were studied in chloralosed
(80 mg/kg iv) cats according to the method of Witkin,
et al.,'% and De Salva and Oester!! using mephenesin as
the standard drug. Local anesthetic activity was
determined in rabbits according to the method of Kuna
and Seeler!? using a 1.29 saline solution of the com-
pounds and the hemolytic activity was measured 7n
vitro following the method of Domino, ef al.!3

Results and Discussion

The results of the testing of some compounds are
recorded in Table I. The 2-t-aminopropiophenones
and the corresponding propanols in general showed
stimulation as indicated by hyperreflexia, alertness,
irritability, increase in spontaneous motor activity,
piloerection, Straub-tail phenomenon, and convulsions.
On the other hand, the 3-t~aminopropiophenones
caused a marked reduction of voluntary motor activ-
ity (in some cases after an initial transient increase
in motility), sedation, tachypnea, salivation, lachryma-
tion, and ataxia, ending in complete inhibition of the
righting reflex. Death occurred due to respiratory
arrest. The gross observational effects indicated the
possibility of some of these 3-f-aminopropiophenones
possessing a central muscle relaxant action. In the
corresponding propanols, this central depressant action
was greatly reduced and some of these even showed a
certain amount of stimulant action.

Effect on Somatic Reflexes.—Quite early in this work
it was found that 4’-fluoro-3-(1-piperidyl)propiophenone
(1) had marked central muscle relaxant activity. It
selectively blocked the polysynaptic reflexes at 5 to 10
mg/kg iv without having any effect on the monosynap-

(7) (a) H. Hellmann and G. Opitz, Angew. Chem., 68, 265 (1956); Chem.
Ber., 89, 81 (1956); 1bid., 90, 8 (1957); Justus Liebigs Ann. Chem., 604,
214 (1957); ibid., 605, 141 (1957); (b) M. Balasubramanian and V. Baliah,
J. Chem. Soc., 1844 (1954).

(8) G. Kriinzlein, J. Heyna, and W. Schumacher, German Patent 842,198
(June 23, 1952); Chem. Abstr., 47, 11244 (1953).

(9) E. L, Holmes, C. K. Ingold, and E. H. Ingold, J. Chem. Soc., 1684
(1926).

(10) L. B, Witkin, P. Spitaletta, and A. J. Plummer, Arch. Int. Pharma-
codyn, Ther., 124, 105 (1960).

(11) 8. J. De Salva and Y. T. Oester, ¢bid., 124, 255 (1960).

(12) 8. Kuna and A. Q. Seeler, J. Pharmacol., 90, 181 (1947).

(13) E.F. Domino, K. R. Unna, and J. Kerwin, J. Pharmacol. Exp. Ther,,
106, 486 (1952).
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tic patellar reflex. It produced flaceid paralysis in un-
anesthetized animals. This molecule was, therefore,
used as the prototype and the results recorded in Table
I show the effect of struetural modifications on the
biological activity.

It was found that changing the position of F to posi-
tion 2’ (8) considerably reduced the activity. Replacing
I by Me (12), OBu (15), and 2/,4’-Me; (16) groups gave
compounds which had significant activity though of a
lower order than that of the I analog. Replacing it by
electron-withdrawing substituents like CH,SO (21),
CH;30, (22), NO, (23), and CF; (24), however, caused
complete loss of this activity. An T substituent in an
aromatic system has a dual effect—it can withdraw
electrons by its inductive effect and donate electrons by
its mesomeric effect. The biological activity indicated
that the radical in these compounds had an electron-
releasing effect, which is also supported by the ir spec-
tral study reported above. Another variation studied
to determine the role of electronic character of the sub-
stituent in the arvl residue was a study of the activity of
1-(4-pyridyl)-3-(1-piperidyl)propan-1-one (30), thiscom-
pound had no central muscle relaxant or CNS depres-
sant action. This would indicate that electron-with-
drawing groups in 4’ position of the propiophenones re-
duced the central muscle relaxant activity.

Reduction of the ketones to the aleohols (31-36) led
to a considerable drop in activity. Replacement of CO
by SO or SO, (26, 27) completely obviated the central
muscle relaxant activity. Some of these compounds,
e.g., 4-methylphenyl 2-(4-morpholinyljethyl sulfoxide
(26) and its 4-fluoro analog (81), however, had moderate
anticonvulsant activity. The position of the piperidyl
residue in relation to the CO function had a marked
effect on the activity. The corresponding 2-piperidyl-
propiophenone (37) had no depressant or central musele
relaxant activity. Introduction of Me on either of the
alkanone residue (9, 10) considerably reduced the ac-
tivity. Replacement of C;HpN by morpholino (5)
had a similar effect. Ring enlargement to the corre-
sponding hexamethyleneimino residue (7) caused a cer-
tain amount of reduction of this activity; compound 7,
however, had significant adrenergic receptor blocking
activity. Introduction of Me at position 2 (2) or 3 (3)
or Ph at position 4 (4) of the piperidyl residue caused
reduction in activity. The 4-phenylpiperidyl com-
pound (4), however, had a significant central depres-
sant, antiamphetamine, and adrenergic receptor block-
ing activity.

The cyclization of the alkanone residue to form a 3-
piperidylindan-1-one (29) also abolished the central
muscle relaxant activity.

Hemolytic and Local Anesthetic Activities.—As
mephenesin is known to cause hemolysis, the hemolytic
activity of our compounds was investigated and com-
pared with that of mephenesin (Table I). Some of
the compounds (1, 2, 5, and 7) which had significant
central muscle relaxant activity, had much less hemoly-
tic activity than mephenesin. Like mephenesin,
many of these compounds showed local anesthetic
activity. However, there was no correlation between
the local anesthetic activity and the eentral musele
relaxant action of these compounds.

4’-Fluoro-3-(1-piperidyl)propiophenone (1) because
of its potent central musele relaxant activity, and 2,4/~
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Compound#

Mephenesin

+-Fluero-3-(1-
piperidyD-propiophe-
none (1)

t-Fluoro-3-(2-methyl-
{-piperidy ) propio-
phenone

+-Fhoro-3-(3-methyl-
I-piperidyl)ypropio-
phenone

4/-Fluoro-3-(4-phenyl-
I-piperidyDpropio-
phenone

4'-Fluoro-3-(4-morpho-
liny) propiophenone

4’-Fluoro-3-(2-tetra-
bydroisoquinolinyl)-
propiophenone

4’-Fluoro-3-(1-hexa-
methyleneimino)pro-
piophenone

2’-Fluoro-3-(1-piperi-
dylypropiophenone
4’-Fluoro-2-methyl-3-
(1-piperidyl)propio-
phenone
4’-Fiuoro-3-(1-pi-
peridy)butyrophe-
none
4'-Fluoro-3-(4-phenyl-
1-piperazinyljbutyro-
phenone (11)

4’-Methyl-3-(1-pi-
peridyl)propiophe-
none

4’-Ethoxy-3-(1-hexa-
methyleneimino)pro-
piophenone

4’-Ethoxy-2-methyl-3-
(hexamethylene-
imino)propiophenone

1’-n-Butoxy-3-(1-pi-
peridyl)propiophe-
none

27 4= Dimethyl-3-(1-
piveridyl)propio-
phenone

2’ 4/-Dimethyl-3-(4-
morpholinyl)propio-
phenone

2’ 4’-Dimethyl-2-
methyl-3-(1-piperi-
dsl}propiophenone

3’.4’-Dichloro-3-(1-
piperidy D propiophe-
none

37 47-Diehloro-3-(4-
morpholinyl) propio-
phenone

4'-Alethylsulfinyl-3-(1-
piperidvl)propio-
phenone (21}

+-Methylsulionyl-3-(1-
piperidyl) propiophe-
none

47 -Nitro-3-(l-piperidyD-
propiophenone

4/-Triffuoromethyi-3-
{1-piperidyl)propio-
prhenone

6()

~1
w0

60

64

80

70

65

31

70

6l

19

o
M

63

]

Jowrnal of Medicinal Chemistry, 1070, Vaol, 13, No.

B or mp,

2(! Formula

I8U-190" L PNO SO

180 CoaHaPNO-1TCL
181 CuHaFNO-HCL
188 CallENO-HCI
215" CullpFNOQg HOT
178 CLILTNO - HBr
162 CuHpFNO- 1Y
182 CuHIFNO-H(C
188¢ CiHuFNO-HC)
151 CisHxFNO-HCI

164-165 CoHuFN.Q - 2HCL

1754 CuHaNO - HCL
163 CirHENOy HCL
156 CuHaNO: HO
175 CuHyNO2- T
177 CuHaNO-HCI
204 CHaNOp- HCI
174 CrHeNO - HO
241 CulirCLENO-HCL
160 CuHiCLN Oy HCI
212 CuHaNOS HCL
218 CiHaNOsS  HCL
201/ CugNOs- HCL
197 CollyFaNO - T

oy
0

Tagr |
1D
my kg

Analysis  mice ip
N 150
CHN 161
¢, H.N 134
CUHLN 186
N 1000
N 400
CHN 190
CHN 100
CH)N 222
CHN 210
CHN 200
CHN 134
N 175
N 300
N 130
N 150
N 500
CHUN 175
C,H,N H500
C.HN

C,H.N 100
CHN 10
N 91
O HON 210

C'HAW LA, ¢f af.

Effect on flexer

retiny Loecal anes-  Hemolytic
Dose DBlock thetic ac-  activity tu
my/ Yo oof Dura- tivity and  vitre (dog
kg  mepl- tiun duration blood at Other noteworthy
v enesin {(min) {min) 0.66%:) effects
30 100 100 Complete SR
(20
10 2 100 Complete i} DPepressant, marked
i3 central muscle re-
laxant action
10 11 [ Partiug t) Depressant. mild di-
uretic and analge
tie
10 0 Dlepressant, weak an-
tireserpine activ-
ity at 26 my kg ip
1) ¥ Complete Depressant, adrenoly-
{1h) tie, antigmpliei-
amine (toxicity
TOUL proteetion at
H0 mg kg ip
amd pon
10 135 4 i} + + Depressant
MY 15 15 Clomplete + 4t Depressant
10y
I 0 760 i} " Depressant, hypo-
rensive, weak,
anticonvulsant.
antiadrenergic
ganglion blocking
and mild antiam-
phetamine activ-
ity
il 10 5 Complete Mild anticonvulsant
(10)
3 70 60 8] 4] Depressant
10 20 20 Tremors
Depressant anti-
electroshock, anti-
amphetamine,
Blocked CAR as
40 mg/kg ip
10 S 760 Complete Depressant.
()]
b 18 RlUl Stimulant
5 Hi 100 Stimulany
250 80 20 Complete ot A Depressant
(25)
5 137 Ho
) 43 760 Complete + A4 Depressant
12y
10 a0 50 Complete + 44+ Depressant, sig-
nificant diuretic in
rats and dogs
B 8K 15 Clomplete e
(12)
) 33 60 Depressauf
5 5] Clomplete
(5)
10 (0 Weak anticonvul-
sant
10 it Depressant
Weak anticonvulsant
and antiamphet-
amine
10 )
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TaBrLE I (Continued)

Yield, Bp or mp,
Compound? %o °C Formula
4-Methylphenyl 2-(1- 63 211 C1uHaNOS- - HCI
piperidyl)ethyl sulf-
oxide
4-Methylphenyl 2-(4- 68 217
morpholinylethyl
sulfoxide
4-Fluorophenyl 2-(1- 89 218
piperidyl)ethyl sulf-
one
4-Fluorophenyl 2-(4- 81 238
morpholinyl)ethyl
sulfone
3-(1-Piperidyl)-5- 44 207
methylindan-1-one
1-(4-Pyridyl)-3-(1- 45  Oil
piperidyl)propan-1-
one
1-(4-Fluorophenyl)-3- 87 54
(1-piperidyl}propan-
1-o0l (31)
1-{4-Fluorophenyl)-3- 83 137
(2-methyl-1-piperi-
dyl)propan-1i-ol
1-(4-Fluorophenyl)-2- 91 182
methyl-3-(1-piperi-
dyl)propan-1-ol
1-(4-Methylphenyl)-3- 89 82
(1-piperidyl)propan-
1-0l
1-(4-Methylphenyl)-2- 87 17¢
methyl-3-(1-piperi-
dyl)propan-1-ol
1-(2,4-Dimethyl- 90 212
phenyl)-2-methyl-3-
(1-piperidyl)propan-
1-0l
4’-Fluoro-2-(1-piperi- 79
dyl)propiophenone
4’-Methyl-2-(1-piperi- 88 168 (5 mm)
dyvl)propiophenone 211
4’-Hydroxy-2-(4- 70 206
morpholinyl)propio-
phenone
2’,4’-Dimethyl-2-(1- 86 158
piperidyl)propiophe-
none
3/,4’-Dihydroxy-2-(1- 76 234
piperidyDpropiophe-
none (41)

C.HN

CisHisNOS - HCl C,HN

CiHrFNO:8-HCl CHN

Ci:HiFNOsS - HCl CHN

CisH1yNO-HCI CHN

Ci3HisN:0 C,HN

CuHFNO CHN
CuH=FNO .- HCI C.HN
CuH2FNO-HC] C,HN
CuHxNO C,HN

CisHsNO - -HC1 C,HN

o

CyHxNO-HC1 C,H N

156 (6 mm) CuHiFNO

CuHuaNO-HCl

N
CisHaNO N
N
CuHyNO;-HBr N

CysHuNO - HCI

CuH1sNOs  HBr N

¢ E. D. Taylor and W. L. Nobles, J. Amer. Pharm. Ass. Sci. Ed., 49, 317 (1960), mp 190°;

Analysis

~—Effect on flexe—

reflux Local anes- Hemolytic
Dose Block thetic ac-  activity in
LDss mg/ % of Dura- tivity and vitro (dog
mg/kg kg Meph- tion duration blood at Other noteworthy
mice ip iv enesin (min) (min) 0.669%) effects
62 10 0 0
800 10 60 60 Weak anticonvulsant
280 10 20 25 Weak analgetic,
anticonvulsant
800 10 30 60 Depressant
422 10 0
10 0
200 10 0 0 0 Hyperrefiexia
150 10 80 60 Caused a nonspecific
block of reflexes
295 10 0 0 0 Depressant
250 5 50 25 Complete 0 Stimulant
(10}
200 5 40 30 Complete 0 Stimulant
(12)
150 5 60 35 Complete 0
(15)
350
200 5 0 Complete 4+ + Stimulant
(5)
750 10 0 “+ 4 Stimulant
250 10 100 40 Complete ++++
(15)
300 10 0 0 0 0

b ¢bid., mp. 215-217°; <L, Beregi, P.

Hugon, and J. C. Le Douarec, French Patent M1459 (Sept. 24, 1962); Chem. Abstr., 60, 1716 (1964), mp. 208-209°; ¢ D. W. Adamson,
P. A. Barrett, J. W. Billinghurst, and T. 8. G. Jones, J. Chem. Soc., 312 (1958), mp 175°; ¢ E. Profft, Chem. Tech., 4, 241 (1952), mp.

175-176°; / W. B. Wheatley, W. E. Fitzgibbon Jr., and L. C. Cheney, J. Amer. Chem. Soc., 76, 4490 (1954), mp. 198-200°,

¢ The com-

pounds are listed in numerical order (1-41) with the number of every tenth compound being given in parentheses after the name.

dimethyl-3-(4-morpholinyl)propiophenone  (17), in
view of its diuretic activity, were studied in detail.

4’-Fluoro-3- (1-piperidyl)propiophenone (1)—In
mice (ip) it produced paralysis followed by ataxia at
increasing doses. There was dragging of hind limbs,
loss of righting reflex, loss of pinna reflex, but corneal
reflex was intact. At lethal doses gasping respiration
and cyanosis were observed. The compound was well
absorbed orally, LD by this route being 350 mg/kg.
Rabbits at 10 mg/kg iv showed complete flaceid paraly-
sis of the hind limbs (hind drop) after an initial rigidity-.
The knee-jerk response was normal, pinna reflex was
absent, and corneal reflex was intact. No head drop
was seen.

In rats at a dose of 12.5 mg/kg ip 1 produced a weak
analgetic activity. At 0.25 LDy in mice it caused 10097
potentiation of the hypnosis produced by 40 mg/kg ip
of Na pentobarbital. At a dose of 10 mg/kg ip 1 antag-

onized 759 amphetamine (100 mg/kg ip) induced tox-
icity in grouped mice. At this dose in rats it showed
159 block of the conditioned avoidance reflex. At 50
mg/kg ip it blocked the tonic extensor component of the
convulsions caused by pentyvlenetetrazole (90 mg/kg sc)
and strychnine sulfate (1.5 mg/kg sc¢), and at 30 mg/kg
ip it prevented the tonic extensor phase of the electro-
shock seizure (48 MA, 0.2 sec). Its local anesthetic
activity was of the same order as of procaine-HCI.
It had weak antihistaminic activity.

In chloralosed (80 mg/kg iv) cats at 10 mg/kg 1
completely abolished the flexer and linguomandibular
reflex for 60-90 min, but was without any effect on the
monosynaptic patellar reflex. At 10 mg/kg iv it also
abolished the facilitation of the patellar reflex produced
by reticular formation stimulation and by the contra-
lateral sciatic nerve stimulation and potentiated the
inhibition of patellar reflex produced by the ipsilateral
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Toanne 11
Diviarrie Acrios or 17 1x Rves

Mewn nrine Menn N Mear K
voltie ontpit autpie Mean ¢ ontpus
Compound Dose, mg ke mi oy neantiv dan mequiv mequiv day
Controls 170 (46 i 50 .50
Hydrochlorothiazide 2.5 2320 1 N0 270 Foo0
17 20 IS N Tt ) 2 N0
©Sixteen animals were used in each group.
Tasne 11
Divrerie Acrtiox or 17 1x Docs
Mean Na
Aean urine voiumme, output Aean " ourpnt
Compound Dose iz ke mi kg per day me iy ke per das mequiv ke per day
Control” 2032 0.52% 1.00
Hydroehlorothiazide® kA 3815 507 2 NT
177 25 3165 b7 3086

+ Number of animals u=ed was 30.

sciatie nerve =timulation.  These results showed that
thi= compound has w specific polvsynaptic blocking
activity both at the spinal and supra-spinal levels. Tt
15 about twice as potent as mephenesin ax a centrally
acting muscle relaxant in the laboratory animals.
Moreover, unlike mephenesin, it had no hemolyvtic
activity which gives this compound a distinet advantage
over mephenesin as a central muscle relaxant.

Diuretic Activity.—In routine pharmacological sereen-
ing in  rats 2/ 4'-dimethy1-3-(4-morpholiny!)propic-
phenone (17) wax found to possess =ignificant diuretic
activity and also produced w mild hypotensive re-
sponse, Thix is an interesting new structural lead for
diuretic activity. Thixs led to the synthesis of analogs
and homologs of this compound, and to a detailed
analvsis of the diuretic activity of this ecompound. A
number of compounds which include 5, 16, 49, 50,
53, 54, 55, 58, 59, 60, 62, 64, 74, and 80, were tested for
diuretic activity. Surprisingly none of these com-
pounds had any diuretie activity and all molecular mod-
ifications carried out so far resulted m o loss of this
aetivity.  The diuretie activity of 17 thusx seems to be
very specifie for this molecular <tructure,  Tts LD;,
rats was 140 mg, kg ip and 920 mg kg po.  The results
of the diuretic testing of 17 in rats and dogs are re-
corded in Tables 11 and I1I, respectively.  The urine
output with 17 was computable to thut with hvdro-
chlorothiazide. However greater IN excretion ax com-
pared to Na scems a disadvantage.

Antimicrobial Activity.--Selected compounds were
also submitted to antimierobial sercening.  The com-
pounds did not show significant antibacterial activity
but some of them showed signifieant antifungal ac-
tivity.

Antiviral Activity.--Some of the compounds (1, 5,
6, 9, 16, and 103) were tested against Ranikhet disease
virus and Vaeeinia virus in chorioallantoie membrane
culture. None of the compounds showed activity
against Vaceinia virux but two of them (1 and 5)
showed activity against Ranikhet disease virus, Com-
pound 1 was tested when given to the cultures before.
along with, and after inoculation of the virus. It
was found that 75 ug/ml of 1 could significantly inhibit
the virus growth when given within 1 hr of infection
with 0.064 HA units ‘m! of the virus.

Antifungal Activity. —The results of antifungal sereen-
ing are recorded in Table IV, Some of the compounds

» Number of animalx uzed was X.

had a broad spectrum antifungal activity. being par-
ticularly active aguinst dermatophytes.  In general
the  3-morpholino-  and  3-piperidinopropiophenones
1, 5, 16, 17, 49, 50, 60, and 80 showed good antifungal
activity,  Activity wax abolished if CO wus reduced
to CHOH (74) or if CO wax replaced by SO (81) or
S0: (28).  Branching at C-2 (55) decreased the aetivity
but branching ut C-3 (58) did not materially effect the
activity,  Inereasing the alky] ehain to 3 C atoms ax in
butyrophenones (59) resulted in o complete Joss of
activitv.  4'-Fluoro-3-(4-morpholinyvl)-propiophenouc

(5) was also fested  against o number of  other
fungi. It was found to inhibit markedly the growth of

Histoplasma capsulatum, Coccidioides immitis. Blasto-
myeces dermatitids, and Nocairdia asteroides, thus being
active both against dermatophyvtes and =vstemic fungi
with a rather poor activity against veast-like fungi.

Experimental Section

The compound~ were checked routinely by 1y spectroscopy:
tle was carried out on =ilica gel (v platex and the spots detected
by exposure 1o s vapors; the meliing points were determined in
an Ha30s bath and are uncorrected.

The preparations described below illustrate the general meth-
ods= of synthesis emploved.  Those new compounds for which the
biological activity data is described are included in Table 1:
others are desceribed in Table Vi the intermediates not reported
hefore arve de=cribed in the procedures.

2-t-Aminopropiophenones.---All  the propiophenones  uxed
were prepared by known methods. The synthesis of 3/,4’-
dimethoxy-2-(4-methyi-1-piperazinyl )propiophenone (105} is typ-
ical of the general method followed for the preparation of various
2-t-aminopropiophenones listed in Tables T and V.

A =olution of N-methylpiperazine (10.00 g, 0.10 mol) in drv
(sHg (10 ml) was added dropwise 1o an ice-cold =olution of 2-
hromopropioveratrone (13.63 g, 0.05 mol) in dry CyHg (100 mly,
and the mixture was allowed to stand atv room temperature for
X hr, followed by heating on a steam=-bath for 2 hr.  N-Methyl-
piperazine: HBr was filtered, and the filtrate was washed with
H:0, and then extracted with 2 N HCL  The acid laver was
basified with NH,OH, extracted with Kt.0, the extract dried
(Na,80,), and the =olvent removed. The residue was distilled
under vacuum 1o give the required compound, vield 1290 g
(N8.400).

Compound 105 was also prepared by refluxing N-methylpipera-
zine (5.00 g, 0.05 mol) and 2-bromopropioveratrone (13.65 g.
0.05 mol) in. CsHe (100 ml) in the presence of anhydrous K.CO,
(15 g) and working up in the usual manner, yield 11.95 g (8065 ).

3’,4'-Dihydroxy-2- (4 -methyl-1 -piperazinyl )proniophenone
(106).-—A solution of 105 (3.84 g, 0.02 mol) in 48% HBr (10
ml) was gently reflnsed for 6 hr.  Excess JTBr was removed under
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TaBue IV
Candidu Cryptococcus Trichophyton Microsporum Aspergillus
Compound ulbicans neoformans mentugrophytes canis niger

49 +¢ 1:40,000 1:320,000 1:160,000 +

50 1:20,000 1:80,000 1:160,000 1:320,000 1:40,000

80 + 1:80,000 1:40,000 1:80,000 1:40,000

60 1:40,000 1:40,000 1:160,000 1:320,000 1:20,000
17 + + 1:320,000 1:160,000 +
74 + + + + +

16 -+ + 1:80,000 1:160,000 1:20,000
33 + + 1:160,000 1:160, 000 +
59 + + + + +

58 + 1:40, 000 1:320,000 1:160,000 1:40,000
62 + + 1:20,000 1:40,000 +
64 + + + + +
26 + + + + +
28 + + + + +
85 + + + + +
5 + + 1:160, 000 1:160,000 +
1 + + 1:160, 000 1:320,000 +

e 4 = Good growth, no activity Maximum concentration of the compound tested was 1:10,000. The compound did not alter the
pH of the broth.

reduced pressure and the residue was crystallized from EtOH-
Et,0 to give 106 as light grey needles, yield 6.65 g.

2-t-Amino-1-phenylpropan-l1-ols.—These were prepared from
the corresponding propiophenones (I) by reduction with LAH
(Et»0) and worked up in the usual way.

3-t-Aminopropiophenones.—The synthesis of 4’-fluoro-3-(1-
hexamethyleneimino)propiophenone (7) is representative of the
general procedure!* followed for the synthesis of 3-f-aminopro-
piophenones.

A solution of 4-fluoroacetophenone (6.90 g, 0.05 mol), hexa-
methyleneimine- HCl (6.7% g, 0.05 mol) and paraformaldehyde
(2.25 g, 0.075 mol) in absolute EtOH (70 ml) containing a few
drops of concentrated HCI, was refluxed for 2 hr. After cooling
the solution and adding a further quantity of paraformaldehyde
(1.30 g, 0.05 mol), the refluxing was continued for another 3 hr.
The mixture was then concentrated under reduced pressure, H.O
was added to the residue, and the oil which separated was ex-
tracted with Et;0. The Et;O layer was extracted with 3 NV
HCl (3 X 50 ml); the acid layer was basified with NH,OH:
the liberated base was extracted with Et:0; the extract was
dried (NasS80,); the solvent was removed; and the residue was
converted into its hydrochloride, yield 9.75 g.

3-t-Amino-1-phenylpropan-1-ols.—These were prepared from
the corresponding propanones by reduction with LAH (Et,0)
or NaBH: (MeOH) and the product worked up in the usual
manner.

1-(4-n-Butoxyphenyl)-3-(1-piperidyl)prop-1-ene (134).—4’-n-
Butoxy-3-(1-piperidyl)propiophenone (15) (2.25 g, 0.01 mol)
was reduced with LAH (0.75 g, 0.02 mol) in Et,O and worked
up in the usual manner. The product after purification by
chromatography over a column of basic alumina with C¢Hs
as eluant was obtained as a colorless viscous oil.  Anal
(CisHxNO) C, H,N. Its hydrochloride had mp 197-198° (EtOH-
Et:0), uv Amax C:H:OH 269 mp (log ¢ = 4.24). Anol
(CsHxNO-HCI C, H.

4-Fluorophenyl 2-Hydroxyethyl Sulfide (135).—To a solution
of 4-fluorobenzenethiol (64.5 g, 0.5 mol) in 109, NaOH (200 ml)
was gradually added 2-chloroethanol (48.3 g, 0.6 mol), the reac-
tion mixture was refluxed for 30 min and allowed to cool when
an oily layer separated. It was then extracted with Et,O (3 X
100 ml), the extract was washed with H:O to neutrality and
dried (Na,80;). Removal of solvent furnished a colorless oil,
bp 130° (10 mm), yield 77.5 g (90.2¢,). Anal. (CsH,FOS) C,
H.

4-Fluoropheny! 2-Chloroethyl Sulfide (136).—To a vigorously
stirred solution of 135 (17.2 g, 0.1 mol) in dry pyridine (7.9 g,
0.1 mol), SOCl; (14.28 g, 0.12 mol) was added dropwise. A
precipitate was formed after about half of the SOCI, had been
added but redissolved on further addition forming two layers.
SO, was removed on a steam bath. The reaction mixture was
cooled and extracted with Et,O (3 X 50 ml). The extract

(14) (a) C. Mannich and G. Heilner, Ber., 58, 356 (1922); (b) F. F. Blicke
and J. H. Burckhalter, J. Amer. Chem. Soc., 64, 451 (1042).

was washed (109, Na,COj; solution, H,;0), dried (Na,SOy), and
solvent was removed. Distillation of the residue gave a color-
less liquid, bp 120° (20 mm), yield 17.7 g (939 ). Anal (CsHsCIFS)
C, H.

4-Fluerophenyl 2-Chloreethyl Sulfoxide (137).—Fuming HNO,
(1.36 g) in AcsO) (6 ml) was added slowly under stirring to a solu-
tion of 136 (7.62 g, 0.04 mol) in Ac;O (25 ml) below 5°. The
reaction mixture was kept at 0-3° for another 12 hr, diluted with
H.O, (200 ml), and rendered faintly alkaline with 2 &% NaOH.
It was then extracted with Et,0, the extract washed with H,O
and dried (Nas50;). Removal of solvent gave a colorless oil
which tended to decompose on distillation under vacuum. It
was, therefore, purified by passing through a small column of
silica gel with C¢Hg as eluant.  Anal. (CsHsCIFOS) C, H.

4-Fluorophenyl 2-(4-Morpholinyl)ethyl Sulfoxide (81).—A
solution of 137 (4.13 g, 0.02 mol) and morpholine (3.48 g, 0.04
mol) in CeHe (40 ml) was refluxed for 12 hr and worked up in
the usual way, yield 3.5 g.

Methylphenyl Vinyl Sulfone.—Methylphenyl vinyl sulfone
was prepared according to Krinzlein, ef al.* mp 66° (lit.8 mp
65-66°)

4-Fluorophenyl 2-Hydroxyethyl Sulfone (138).—Sodium 4-
fluorobenzenesulfinate (18.2 g, 0.1 mol), prepared by the re-
duction of 4-fluorobenzenesulfonyl chloride,® was dissolved in
2 N NaOH (20 ml) and heated to 60°. 2-Chloroethanol (10.5
g, 0.14 mole) was then slowly added and the contents, were re-
fluxed for 4 hr on a steam bath. The organic layer which sep-
arated was extracted with Et,0, the extract washed with H,0,
and dried (Na.SQO;). The solvent was removed and distillation
of the residue under vacuum gave a colorless liquid, bp 202-203°
(10 mm), yield 17.35 g (859). Anol. (CsH,FO,8), C, H.

4-Fluorophenyl Vinyl Sulfene (139).—Compound 138 (20.4
g, 0.1 mol) was added with stirring to concentrated H;S0s (14.0 ml)
at 50-70°. The contents were stirred for an additicnal 1 hr at
room temperature and poured onto crushed ice, extracted with
EtOAc to remove unreacted 138, and the aqueous layer was
basified with 2 N NaOH. The separated oil was extracted with
EtOAc (3 X 50 ml), the extract washed (H;O) to neutral and dried
(Na:80,) and the solvent removed. The residue was distilled
under vacuum to give a colorless oil, bp 149-150° (5 mm), yield
106 g (57%). Anal (CH:FO,8)C, H.

4-Fluorophenyl 2-(1-Piperidyl)ethyl Sulfone (27).—A solu-
tion of 139 (5.58 g, 0.03 mol) and piperidine (3.02 g, 0.036 mol),
in EtOH (25 ml) containing AcOH (0.1 ml) was kept at room
temperature for 30 hr. EtOH was removed by distillation under
reduced pressure, H.O was added, the oil taken up in Et;O, and
the organic layer extracted with 3 & HCI (3 X 30 ml). The
acid layer was basified, extracted with Et,0; the extract was
washed with H,O, dried (Na,SO;); the solvent was removed;
the product was converted into its hydrochloride and erystallized
from EtOH-Et,0, yield 8.2 ¢.

4-Fluorocrotonophenone (140).—Crotonyl chloride (10.45 g,

(15) G.Oladhand A. Pavlath, Acta Chim. Acad. Sci. Hung., 4, 111 (1854),
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Tante V

(?ompuumld

3’-Fluoro-3-(1-piperidyl)propiophenone (42)
3’-Fluoro-3-(4-phenyl-1-piperidyl) propiophenone
4’-Fluoro-2-methyl-3-(4-methyl-1-piperazinyljpropiophenone
4’-Fluoro-3-(2-methyl-1-piperidyDHbutyrophenone
4’-Fluoro-3-(4-hydroxy-4-phenyl-1-piperidyDhbutvrophenone
4’-Fluoro-3-(4-morpholinyljbutyrophenone
4'-Fluoro-3-(hexamethyleneimino jbutyrophenone
4’-Methyl-3-(4-morpholinyDpropiophenone”
2'-Methyl-3-(4-morpholinylpropiophenone
4’-Kthoxy-2-methyl-3-(1-piperidyl)propiophenone
4'-Ethoxy-2-methyl-3-(4-methyl-1-piperazinyljpropiophenone (52}
3',4’-Dimethyl-3-(4-morpholinyhpropiophenone

27 5’-Dimethyl-3-(4-morpholinyl)propiophenone

2’ 4’-Dimethyl-2-methyl-3-(4~-morpholiny1)propiophenone
N-2-(4-MorpholinyDethyl 2 4-dimethylbenzenesulfonamide
2'4’-Dimethyl-3-(1-piperidyD)butyrophenone
4’-Dimethyl-3-(4-morpholinyD)butyrophenone
4’~Dimethyl-4-(4-morpholinyDbutyrophenone
,4'-Dimethoxy-3-(4~-morpholinylipropiophenone

37 4'-Diethoxy-2-methyl-3-( I-piperidy1)propiophenone
4’-Methylsulfinyl-3-(4-morpholinyl)propiophenone (62)
4’-Methylsulfinyl-3-(4-methyl-1-piperazinylpropiophenone
4'-Methylsulfonyl-3-(4-morpholinylpropiophenone
4'~Methylsulfonyl-3-(4-methyl-1-piperazinyl)propiophenone
1-(4-Fluorophenyl)-3-(4-morpholinyl)propan-1-ol
1-(4-Fluorophenyl)-3-(3-methyl-1-piperidylipropan-1-ol
1-(4-Methoxyphenyl)-2-methyl-3-( I-piperidyl )propan-1-ol
4'-Methoxy-2-methyl-3-(4-morpholinyl jpropiophenone
1-(4-Ethoxyphenyl)-3-(1-piperidy])propan-1-0l
1-(4-Ethoxyphenyl)-3-(1-hexamethyleneimino jpropan-1-ol
1-(4-Ethoxyphenyl)-2-methyl-3-(1-piperidy)propan-1-0l (72)
1-(4-Ethoxyphenyl)-2-methyl-3-(I-hexamethyleneimino )propan-1-ol
1~(2,4-Dimethylphenyl)-3-(4-morpholinvlipropan~1-ol
1-(3,4-Dimethoxyphenyl -2-methyl-3-{ {-piperidylpropan-1-ol
1-(4-Methylsulfinylphenyl)-3-(4-muorpholinylipropan-1-ol
1-(4-Methylsulfinylphenyl)-3-(4-methyl- I-piperazinyl)propan-1-ol
1-(4-Methylsulfonylphenyl»3-(4-morpholinylipropan-1-ol
1-(4-Methylsulfonylphenyl-3-(4-methyi-1-piperazinyDpropan-1-ol
3-(4-Morpholinyl)-5-methylindan-1-one

4-Fluorophenyl 2-(4-morpholinyljethy] sulfoxide
4-Methylphenyl 2-(4~-methyl-1-piperuzinyethyl sulfoxide (82)
4-Fluorophenyl 2-(4-methyl-1-piperazinylethyl =ulfone
4-Fluorophenyl 2-(4-phenyl-1-piperazinyljethyl sulfone
4-Methylphenyl 2-(4-morpholinyvljethy] sulfone
4-Methylphenyl 2-(4-methyl-1-piperazinylethyl sulfone
4-Methylphenyl 2-(N-1,2,3 4-tetrahydroizoquinolinylethyl sulfone
2-(1-Hexamethyleneimino)propiophenone
4'-Fluoro-2-(1-pyrrolidyl)propiophenone
4’-Fluoro-2-{4-morpholinyDpropiophenone
4'-Fluoro-2-(4-methyl-1-piperazinyDpropiophenone
4’-Chloro-2-(1-pyrrolidy]ljpropiophenone (92)
4’-Methyl-2-(pyrrolidyl)propiophenoue

4’ Methoxy-2-(4-methyl-1-piperazinyDpropiophenone

BY
Y
Y

4’-NMethoxy-2-(1-hexamethyleneimino )propiophenone

4’-Eihoxy-2-methylaminopropiophenone
4'-Ethoxy-2-(1-pyrrolidyl)propiophenone
4’-Ethoxy-2-(4-methyl-1-piperazinylipropiophenone

4’-Ethoxy-2-(1-hexamethyleneimino )propiophenone

4’-Ethoxy-2-(4-methyl-1-homopiperazinyl)propiophenone
4'-Hydroxy-2-dimethylaminopropiophenone
4’-Hydroxy-2-(1-pyrrolidyl)propiophenone (102)
4’-Hydroxy-2-(1-hexamethyleneimino)propiophenone
3',4'-Dimethoxy-2-(1-pyrrolidyl)propiophenone

Yield

a

Mp or
oge

b

196--198 (3 mm i

193
162
185
171
191
208
210

226

35166

177

(3

-1600 (1077 mmy

mm )

(2 mm)
-163
(3 mn

17

2

~ 102

(2

(4

min
min)

nm

mm

nmmj

mni}

mi

min

mim’

mni;
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Tasre V (Continued)

(‘ompoundd
37,4’-Dimethoxy-2-(4-methyl-1-piperazinyl)propiophenone
3’,4’-Dihydroxy-2-(4-methyl-1-piperazinyl)propiophenone
3’,4’-Dihydroxy-2- (4-phenyl-1-piperazinyl)propiophenone
1-Phenyl-2-(1-piperidyl)propan-1-ol

1-Phenyl-2-(4-methyl-1-piperazinyl)propan-1-ol
1-Phenyl-2-(1-hexamethyleneimino)propat-1-0l
1-(4-Fluorophenyl)-2-(1-pyrrolidyl)propan-1-ol
1-(4-Fluorophenyl)-2-(1-piperidyl)propan-1-ol (112)

1-(4-Fluorophenyl)-2-(4-morpholinyl)propan-1-ol
1-(4-Fluorophenyl)-2-(4-methyl-1-piperazinyl)propan-1-ol

1-(4-Chlorophenyl)-2-(1-pyrrolidyl)propan-1-ol

1-(4-Methylphenyl)-2-(1-pyrrolidyl)propan-1-0l
1-(4-Methylphenyl)-2-(1-piperidyl)propan-1-ol

1-(4-Methoxyphenyl)-2-dimethylaminopropan-1-ol
1-(4-Methoxyphenyl)-2-diethylaminopropan-1-ol

1-(4-Methoxyphenyl)-2-(1-piperidyl)propan-1-ol
1-(4-Methoxyphenyl)-2-(4-morpholinyl)propan-1-ol
1-(4-Methoxyphenyl)-2-(1-hexamethyleneimino)propan-1-ol (122)
1-(4-Ethoxyphenyl)-2-methylaminopropan-1-el
1-(4-Ethoxyphenyl)-2-diethylaminopropan-1-ol

1-(4-Ethoxyphenyl)-2-(1-pyrrolidyl)propan-1-ol
1-(4-Ethoxyphenyl)-2-(4-morpholinyl)propan-1-ol

4’-Ethoxy-2-(4-methyl-1-piperazinyl)propiophenone
1-(4-Ethoxyphenyl)-2-(1-hexamethyleneimino)propan-1-ol

1-(4-Ethoxyphenyl)-2-(4-methyl-1-homopiperazinyl)propan-1-ol
1-(4-Hydroxyphenyl)-2-(1-piperidyl)propan-1-ol

1-(2,4-Dimethylphenyl)-2-(1-piperidyl)propan-1-0l
1-(3,4-Dimethoxyphenyl)-2-(1-pyrrolidyl)propan-1-ol (132)
1-(3,4-Dimethoxyphenyl)-2-(1-piperidyl)propan-1-ol

@ J.J. Denton, R. J. Turner, W. B. Neier, V. A. Lawson, and H. P. Schedl, J. Amer. Chem. Soc., 71, 2048 (1949), mp 224°.
ottendord, Chemische Fabrik, Belgian Patent 622,585 (Jan. 15, 1963); Chem. Abstr., 59, 2723 (1963), bp 117-119° (0.05 mm).
¢ The compounds are listed in numerical order (42-133) with the number of
every tenth compound being given in parentheses after the name.

stereoisomers were separated by fractional erystallization.

0.1 mol) was added under vigorous stirring to a suspension of
anhydrous AlCl; (13.35 g, 0.1 mol) in PhF (11.5 g, 0.12 mol)
to 0° over a period of 30 min. After another 15 min the con-
tents were worked up in the usual manner and the product
distilled, bp 140° (10 mm), yield (based on crotonyl chloride)

4'-Fluoro-3-(4-phenyl-1-piperazinyl)butyrophenone (11).—A
solution of 140 (4.92 g, 0.03 mol) and N-phenylpiperazine 4.86
g, 0.03 mol) in EtOH (35 ml) containing AcOH (5 drops) was
left at room temperature for 30 hr, and the product worked up
in the usual way. The residual oil was chromatographed over
basic alumina (Grade I) using CsHe as eluant. Compound 11
was eluted first, and converted into its dihydrochloride, yield
8.25¢.

2’,4’-Dimethyl-4-(4-morpholinyl )butyrophenone (59).—A solu-
tion of 4-chloro-2’,4’-dimethylbutyrophenone?® (6.31 g, 0.03
mol) and morpholine (2.61 g, 0.03 mol) in CsHs (60 ml) was re-
fluxed for 12 hr and worked up ax for 81, and converted into its
hydrochloride, vield 4.7 g.

5-Methylindan-1-one.—3-(3-Methylphenyl)propionic acid (8.4
g, 0.05 mol) was dissolved in PPA (160 g) and heated at 80°

Yield Mp or
9 bp, °C Formula Analysis
88 196-197 (2 mm)  CiHaNuOs C,H,N
75 167 CMszNzOg'zHBI"}IzO C,H,N
83 193—195 CmHnNan . QHBI‘ C,H,N
85 130 (2 mm) C1 HuNO N
171 CiHyNO-HC1 N
82 133 Cu:HuN,O N
249 CuH»N,0-HCl N
87 176 (3 mm) Cl",stNO N
71 83 CiHisFNO N
84 113 CiHFNO N
196 CuHyFNO N
90 95 CiHiFNO N
84  83¢ CuH»FNO N
145¢ CquleNgo N
79 165 (3 mm) C]gH)gClNO N
212 CiHisCINO-HCl N
79 175 (5 mm) CMHMNO N
83 152 (2 mm) C;HuNO N
190 CisHuNO-HCI N
61 140 (2 mm) CmH;gNOg N
74 155 (3 mm) C1:HaNO; N
161 CisHxNO,-HCI N
82 185 (3 mm) Ci;:HuNO, N
187 CisHyNOy- HCI N
79 99 CiHaNO; N
88 178 (3 mm) CuH2xNO, N
59 1350 (3 mm) C]QHmNOz N
163 CisHasNOg-HCI N
60 88 Ci;:HuNO, N
70 7374 Ci:HauNO;3 N
164 Ci1sHx;NO;-HCI N
71 89 C16H26N20: C,HN
142-143¢ CisH2N:0; C,H,N
75057 Ci:HxNO; N
212 CrHxNO,-HCI C,H,N
77 198 (3 mm) c”HngzOz N
75 78 CuHaNO, N
208 CuHaNOHCI N
91 189 CiHsNO-HCI C,H,N
90 196 (5 mm) ClaszNOz N
92 195 (3 mm) CmquNOs N
241 C1sH2NOz-HC1 N
b AL,
¢ Di-

for 2 hr. After allowing to stand overnight at room tempera-
ture, it was poured over crushed ice, diluted with HyO (300 ml);
the separated oil was extracted with Et,0; the extract was
washed with 59, Na,CO;, dried (Na,S0.); the solvent was re-
moved, and the residue crystallized from ligroin, mp 58° (lit.?
mp 59-60°), vield 4.95 g (689).

3-Bromo-5-methylindan-1-one (141).—A solution of 5-meth-
ylindan-1-one (2.92 g, 0.02 mol), NBS (3.84 g, 0.02 mol) and
benzoyl peroxide (5 mg) in dry CCls (75 ml) was refluxed for 4
hr and left overnight. The reaction mixture was chilled and
succinimide precipitated during the reaction was removed by
filtration. The filtrate was concentrated under reduced pres-
sure and the residue was crystallized from CgHehexane, mp
63°, yield 2.7 g (609,). Anal. (C,H,BrO)C, H.

3-(1-Piperidyl)-5-methylindan-1-one (29).—A solution of 141
(2.25 g, 0.01 mol) in C¢H¢ (50 ml) was cooled to 5-10° and piperi-
dine (1.70 g, 0.02 mol) in C¢Hs (5 ml) was added dropwise with
continuous stirring. The solution was stirred for another 30
min. Piperidine-HBr precipitated during the reaction was

(17) J. v. Braun, G. Manz, and E. Reinsch, Justus Liebigs Ann. Chem.,
468, 277 (1929).
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filtered off and the filtrate was worked up in the ustal way, and
converted into its hydrochloride, vield 1.17 g.

N -(2-(4-Morpholinyl)ethyl)-2,4-dimethylbenzenesulfonamide
(56).-—To a solution of 24-dimethylbenzenesulfonamide (5.55
g 0.03 mob) in 109 NaOH (30 ml) wax added 2-morpholino-
ethyl chloride- Q1 (5.52 g, 0.03 mol) and the mixture wax re-
fluxed for 3 hr.  The mixture was cooled and extracted with B0
to remove unreacted morpholinoethyl chloride.  The aqueoux
layver was acidified and extracted with IHOAe 10 remove un-
reacted dimethylbenzenesulfonamide.  The acid layver was then
basified to pH 7.5 and extracted with E1O0Ae, washed with H0,

1.2.3.4,5,6-Hexahydro-6-phenyl-2,6-methano-3-benzazocines.

Yorovaaa, Brook, azp Crangs

dried (Na80y) and the solvent was removed.  The residual oil

was converted into its hydrochloride, vield 4.8 g.
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The synthesis of racemic |
and of its optical i=omers ix dexcribed.
1 1-methy] =ubstituent.
mice.

[n the first paper of the series' the synthesi= of 1,23,
1.5,6-hexahvdro-3 - methyl - 6-phenyl-26-methano-3-
benzazoein-8-ol (I) was deseribed. It wax our hope that
modification of the basic hexahydro-2,6-methano-3-
benzazocine nucleus I would result in @ more potent
analgetic with interesting and advantageous properties.
The synthetie scheme <o suceessfully applied to the
preparation of T again proved its value in the prepara-
tion of the corresponding compound with Me at Cp.”

CeH, sH;
U CH; N CH,
N T N
i .
I Il

The required Ad-piperideine intermediante TID wus
obtained by the procedure of Casy. e al* These
authors had prepared 1IT by the acid-eatalyzed de-
h\dl ation of the trans-4- pi eridinol obtained by the

saetion of PhLi with 1,3-dimethyvi-4-piperidone,” and
tuuud the dehydration product to be an equilibrated
mixture of A% and Af-piperideines.

Nnir speetral data showed that the initial dehydra-
tion product was an approximately equimolar mixture
of 11 and 1I1. Prolonged refluxing (48 hr) with HCI
resulted in a mixture containing 839 of the required
Apiperideine, ITI.  The amount of IIT was estimated
from the signal of the 3-Me substituent in the nmr
speetrum of 11T in CDCL. Tt is interesting to note that
this signal. which appeared as a triplet at § 1.56 (/

(1) Part . F. B Block and ¥. H. Clarke. J. Med. Chem., 12, 845 (1969).

(2) Presented in part at the Symposium on Newer Analgeties and Narcotic
Antagonists of the Medicinal Cliemisiry Rection, 153rd National Meeting
of the American Cliemical Society. Miami Beach. Fla., Apri] 9-14, 1967,
Abstraet M-16.

03y Chemical Abstraces nomenclature.

4y ALK Casy. AL L
[RELTEN

(5 AL Ziering aud Jo bLee, S Oegl Chene, 12, 911 (9170

Purt 1 of this series,! 1, footnote 3.
Becketr. and M. \. lorio, Tetrahedron. 33, 1405

.2,3,4,5,6-hexahvdro-3,113-dimethyl-g-pheny1-2,6-methano-3- benzazocin-8-ol (V1I1)
Evidence ix presented for the assignment of the 8 configuration of the
The { i=omer ix a potent analgetic with mild nalorphine-like antagonistic properties in

1.5 eps). is duc to long range coupling with the CH.
at the 5 position since it is found unchanged in the
nmr spectrum of the 2-substituted derivative V.

C.H. (‘]~
CH, )
h OCH. —. ‘
N
cn”
v
CH.
Ha | N CH
el
CH, OCH,

VI

Reaction of crude 11T with anisyl chloride i aeetone
eave the ealeulated vield of the desived ervxtalline
quaternary ammonium salt IV and left the iomeric
quaternary salt from the A*-piperideine in =olution.

The structure of IV was confirmed by its nmr spec-
trum in Dy, The Stevens rearrangement® of 1V to V
proceeded in 65-759, vield (estimated by vpe) by
\tnnng the dried quaternary salt IV and powdered
KOH in refluxing toluene. Ior characterization, the
crude 2-anisvl-A*-piperideine derivative V. wax con-
verted into the crvstalline phenolic derivative. 2-(4-
hyvdroxybenzyvl)-1, 3dxmeth\l 4-phenyl-1,2,5.6-tetrahy-
dropyridine VII, by short treatment with boiling
189, HBr. The pure Stevens base V was obtained
from the phenol VIT with CHyN,. The structures of
the Stevens buse V and of its corresponding phenol
VII were confirmed by the nmr spectra. A minor
produet (about 37) formed during the Stevens re-

61 See ref 1 for o further discussion of this resction in the J-phenyl-a%
piperideine series,



