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Agents Acting on the Central Nervous System.
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The syntheses and pharniacological evaluation bf a seriex nf 2- and 3-(-aminvpropiophenones and of certain 3-
and 4--aminobutyrophenones, 2-~aminoethyl aryl sulfoxides and =ulfvbnes, 3-f-amino-1-(4-pyridyl)propan-t-bue,
and 3-(-aminoindan-1-one are presented, The 3-t~aminapropiopheniones have heen fonnd to possesx diverse tyvpes
of biological activities, which inclide central depressant, adrevergic receptor blorking, central mnscle reluxunt,
local anesthetic, diuretic, antifungal, aud antiviral activities: aud their strneture-activity relatinnships are dis-

1sed.

4'-Flnoro-3-(1-piperidy])propinphennie (1) has ppwerfnl rentral nmstle relaxant activity, being twice

ax effective ax niephenesin: 27 4’-dimethyl-3-(4-morpholinvlipropiophenone (171 i dinretir and 4'-flinrn-3-14-

mnrpholinyDpropinphenone (5) ix antifingal.

In an exploratory study carried out in this laboratory
in search of central musele relaxants, it was found that
certain 3-amiopropiophenones® possessed significant
activity.  This led to o svnthesis of compounds of
the type I-VIT and their biologieal evaluation.
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Synthetie steps leading to 2-f-aminopropiophenones
(I) and 3-f-aminopropiophenones* (II, R = R" = H)
are desceribed in the Experimental Section.  Reduetion
with NaBH, or LAH gave the corresponding propanols.
Two dinstereotsomerie propanols, the threo and erythro,
an be formed by reduction of I tle showed the pres-

ily Commnnniearion No. 1388 from 1he Cenlral Drng Resenrch Inslirme,
Eneknow, India.

2y For the preceding paper of this series: 3. K. Chatterji, S. Munkerji.
B. C. Gautam, and Nityva Anand. Indian J. Chem., 6, 235 (1968).

i3) 1a) J. Pérszdsz, K. Nddor. K. Gibiszer Pérszdsz, and T. Barankay,
Acta Dhysiol. Acad. Sei. Hung., 18, 144 (19601; .1t M. Yokoyama. 8. Toyvn-
shima, and T. Morishita, Japanese Patent 20,390 (Repl 1Q, 19651 Che.
hatr., 68, 16313 (1965).

(4} Roman nnmerals refer lo the types of compolrnds svnrhesized, wihnle
Arabie nimerals refer to the specifie compoungds.

cuee of two produets in each ease.  Testing was enrried
out with the mixture of the diastercolsomers.

The 3-t-aminobutyrophenones (ITI. R = CHj) were
svnthesized by Michael addition of secondary amines
to appropriate crotonophenones, and 27,4'-dimethyl-4-
(4+-morpholinvhbutyrophenone (59) by reaction  of
2" 4'-dimethyl-4-chlorobutyrophenone  with  morpha-
lne.

J-t-Aminopropiophenones =hawed significant central
muscle relaxant activity, wherens the corresponding
propanols and 2-l-aminopropiophenones did not possess
this activity. It appenrs hikely that this difference in
their biological activity may be related ta the ability
of the 3-f-aminopropiophenones ta undergo facile retro-
Michnel reaction,” leading to the generation af n renc-
tive wrvl vinyl ketone, which in the biophase could react
with nucleophilic sites. Thercfore, in an SAR study,
apart from tntroducing substituent= of different sterco-
eleetranie charncter on the phenyl radieal and in the
alkyl chain, it =cemed af mterest ta mtroduce =uch
changes in the molecule n= would alter the clectronegn-
tivity at pasitian 1 and thus their propensity to underga
retro-Michuel reaction.  Compounds af the type IV,
VoV and VI were thus prepared. S-f-Aminoindan-
l-onex (IV) were prepared by the coundensation of 3-
bromaindan-1-anes with secoudary amines.  The bra-
moindanones were abtained by bramnation af imdan-
l-ones with NI38.“

Ir spectran ol 4'-butaxyv-4'-fluoro- and 4'-methyl-3-
piperidyviproptaphenones =hawed  CO  abrorption at
1672, 1682, and 1654 em !, while 4-trfluaromethyl-,
4-methylsulfinyl-, and  4’-methylsulfonyl-3-piperidyi-
propiophenones showed CO abrorption at 1695, 1690,
and 1690 em ', respectively, thus showing that 17 and
CH; had o =similar nrder of cleetran-donating effeet in
these compounds.

The difficulty in obtaining 2-nmioethyl aryl sulfones
(V) by menus of Mannich reaction on an aryl alkyl sul-

i3) A retro-Michael reaction has heen implicated lo explain lhe g wire
anliamehi¢ aelivily of some 3-t-aminoketones of emetine by . F. Clark.
R. F. K., Merediith, A. ¢ Rilebhie, and T Walker L7, Cren, Sar., 2404
110623 1,

(6 W, Treibs and W, Sehrolh, Jastys Lickige Ann. Chem., 639, 2014
{1461 ),




3-t-AMINOPROPIOPHENONES

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 SOCl, to form 2-chloroethyl phenyl
sulfides, oxidation with HNOj; to the corresponding sulf-
oxides® and condensation with the appropriate amines.

1-(4-Pyridy])-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-
scribed 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 tv) 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 n
vitro following the method of Domino, ef al.*?

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-f-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. Kréanzlein, 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. Ingol, J. Chem. Soc., 1684
(1926).

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

(11) S. J. De Salva and Y. T. Oester, tbid., 124, 255 (1960).

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

(13) E. F. Domino, K. R. Unna, and J. Kerwin, J. Pharmarol. Exp. Ther.,
108, 486 (1952).
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tic patellar reflex. It produced flaccid paralysis in un-
anesthetized animals. This molecule was, therefore,
used as the prototype and the results recorded in Table
I show the effect of structural modifications on the
biological activity.

It was found that changing the position of F to posi-
tion 2’ (8) considerably reduced the activity., Replacing
1¢ 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;S0 (21),
CH,S0, (22), NO, (23), and CF; (24), however, caused
complete loss of this activity. An I 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), this com-
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 alcohols (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-morpholinyl)ethyl 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 muscle
relaxant activity. Introduction of Me on either of the
alkanone residue (9, 10) considerably reduced the ac-
tivity. Replacement of C;HyN 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 central muscle
relaxant action of these compounds.

4’-Fluoro-3-(1-piperidyl)propiophenone (1) because
of its potent central muscle relaxant activity, and 2',4'-
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Componnd?

Mephenesin

1-Flhioro-3-11-
piperidyll-propioptie-
none 11}

P-Flnoro-3-12-merhy
1-piperidyHpropic-
Dlenone

el oro-3-(3-methyl-
I-piperidypropio-
phenone

+-Fhioro-3-(4-phenyl-
L-piperidypropio-
phenpne

4’-Flnoro-3-(4-morpho-
liny1)propiophenone

4'-Flnoro-3-(2-letra-
hydroisoquinolinyl)-
propiophenone

4'-Flnoro-3-(1-hexa-
melhyleneimino)pro-
piophenone

2/-Fluoro-3-(1-piperi-
dyhpropiophenone
4'-Fluoro-2-methy1-3-
(1-piperidyl) propio-
phenone
4/-Fhioro-3-(1-pi-
peridyl) bulyrophe-
none
4/-Fhioro-3-(4-phenyl-
1-piperazinybhlbulyro-
phenone (11)

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

4-ELhoxy-3-(1-hexa-
methyleneimino)pro-
piophenone

4'-Ethoxy-2-methyl-3-
(liexamethylene-
iinino)propiophenone

4 r-Butoxy-3-(1-pi-
peridyljpropiophbe-
nonve

2'4'-Dimelhyl-3-(1-
piperidypropio-
phenone

2 4-Diuinethyl-3-(4-
morpholinyl)propio-
phenone

204 Dimelhyl-2-
methyl-3-(1-piperi-
dyvhpropiophenone

34 -Diehloro-3-(1-
piperidyHpropiophe-
none

24 -Diebloro-id-(4-
morpholiny)propio-
pllenone

4'-Methylsulfinyl-3-(1-
piperidvl)propic-
phenone (21)

4'-Merbyvlsullenyl-3-11-
piperidyhpropiophe-
npne

1-Nilrg-3-11-piperidyh-
propiopbenone

A Triffuorometlyi-3-
{1-piperidyDpropo-
jlilenpne

Yield,

0
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178
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TaBur I (Continued)

Yield, Bp or mp,
Compound? 73 °C
4-Methylphenyl 2-(1- 63 211
piperidyl)ethyl sulf-
oxide
4-Methylphenyl 2-(4- 68 217
morpholinyl)ethyl
sulfoxide
4-Fluorophenyl 2-(1- 89 218
piperidyl)ethyl sulf-
one
4-Fluoropheny! 2-(4- 81 238
morpholinyl)ethyl
sulfone
3-(1-Piperidyl)-3- 44 207
methylindan-1-one
1-(4-PyridyD).3-(1- 43  Oil
piperidyl)propan-1-
one
1-(4-Fluorophenyl)-3- ’7 54
(1-piperidyl) propan-
1-0l (31)
1-(4-Fluoropheny!)-3- 83 137
(2-methyl-1-piperi-
dyl)propan-1-ol
1-(4-Fluoropheny!)-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- 87 175
methyl-3-(1-piperi-
dylpropan-1-ol
1-(2,4-Dimethy)- 90 212
phenyl)-2-methyl-3-
(1-piperidyl)propan-
1-ol
4’-Fluoro-2-(1-piperi- 79
dyl)propiophenone
4’-Methyl-2-(1-piperi- 88 168 (5 mm)
(lyl)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
piperidyl) propiophe-
none (41)

Analysis
C.HN

Formula
CisHaNOS - 11C1

CuH»wNOS - HC1 CHN

CuHFNO:8-HC1 C,H\N

CrHFNOs8 - HCY  C.HN

CisH1oNO-HC1 C,H N

CuHiN0 C,HN

CuHxFNO

CisH2FNO-HC1 C,HN

CuH2FNO HC1 C.HN

CisHsNO C,H N

CisH:NO - HC1 C.HN

CiHyNO-HC1

156 (6 mm) CuHiFNO
CiHaNO
Ci:HaNO-HC
Ci:H;NO;-HBr

222 4

CisHuNO-HC1 C,HN

CisHi1sNO;- HBr N

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

~—Effect on flexe—

reflux Local anes- Hemolytic
Dose Block thetic ac-  activity in
LDso 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 3 50 25  Complete 0 Stimulant
(10)
200 3 40 30 Complete 0 Stimulant
(12)
150 5 60 35  Complete 0
(13)
350
200 5 0 Complete +++ Stimulant
(8)
750 10 0 ++ Stimulant
250 10 100 40  Complete ++++
(13)
300 10 0 0 0 0

b ibid., 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°; 4 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 pareutheses 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 flaccid 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. At0.25 LD,y in mice it caused 1009
potentiation of the hypnosis produced by 40 mg/kg ip
of Na pentobarbital. At a dose of 10 mg/kgip 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 pentylenetetrazole (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 HCIL.
1t 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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Cran o, oo

Tann H
Drinern Aoty oy 17 18 Bvies
Moy oneme Menn N Meor N
Vol EDINTRE celpa: Aban €1 ot
Comnpoennst 1lose, mye kg o1 Ly RO TR B meqloy b Llenaiy slhay
Coulrnle it 44 [t Lot
Hvdirhiorothiazide 200 2520 [JS1 27 3.0
17 2 IS 1 11 S\t AN 2N
Sixteen animals were nsed ineach gronp.
Thure 111
Phivierie Acriox or 17 18 Dobis
Mran No
Aean urine voinine. oalpal Ahean K Y onlpai
Componnd Dose vz 'k 10} kg per ay myeeiv ke per ol meqlny ke per doy
Contrnlr 2032 1525 L.04
Hvdroehlornthinzide! 20 L 507 D ONT
pve 25 LGS S BN

« Nwber bf aulimals nsed was 30,

=clatic nerve =timubition,  These results showed that
thix compound hus a =pecific polvsynaptic blocking
activity both at the spinal and supra-spinal levels. Tt
1% ubout twice ns potent s mephenesin ns o centrally
neting musele relaxant i the laboratory  animals.
Moreover, unlike mephenesin, it had no hemolytic
activity which gives thiz compound n distinet advuantage
aver mephenesin ns w central musele relaxant.

Diuretic Activity.-—In routine pharmacologieal sereen-
mg in rats 27 4-dimethyl-3-(4-morpholinyl)propic-
phenone (17) wus found ta possess significant diuretic
activity and alzo produced n miid hypotensive re-
spon=e, This 1s an interesting new struetural lead for
diuretic activity.  Thix led to the synthesiz af analogs
and homologs of this campound, and ta a detailed
analysis of the diuretic aetivity of this compaund. A
number of compounds which include 5, 16, 49, 50,
53, 54, 55, 58, 59, 60, 62, 64, 74, and 80, were tested far
diurctic aetivity.  Surprisingly none of these com-
pounds had any diuretic aetivity and all molecular mod-
ificntions earried aut sa far resulted i a loss af this
aetivity.  The diuretie activity af 17 thus seems to be
very speafic far this moleeular structure.  Its LDj, in
rts wis 140 mg ke ip and 920 mg kg po.  The results
af the diuretie testing of 17 in mts and dags are re-
corded in Tablex T and III, respectively. The urimne
autput with 17 was compurable to that with hydro-
chlorothiazide. However greater I exerctian us com-
pared to Nnscems o disadvantage.

Antimicrobial Activity.--Sclected compaunds were
alzo submitted ta antimicrabial sercening.  The cam-
paubds did nat show significant antibacterial netivity
Imt. some af them shawed significaunt antifungal ac-
vty

Antiviral Activity.--Some of the compounds (1, 5,
6, 9, 16, and 103) were tested agninst Ranikhet diseasc
virus and Vaeeinia virus in chorionllantaie membrance
culture. None of the eampounds showed activity
against Vaceinta virus but two of them (1 and 5)
showed activity agninst Ranikhet dizease virns,  Cam-
paund 1 was tested when given to the cultures befare.
alang with, and after inceulatian of the virus, It
wis faund that 75 ug/ml of 1 cauld significantly inhibit
the virus growth when given within 1 hr of infection
with 0.064 HA unit=.'ml of the virus.

Antifungal Activity. —The result= of antifungal sercen-
ing are recorded i Tuble IV, Same af the campounds

¢ Nunuber b aniimalx nserl was s,

had o broad spectrum antifungal netivity., being -
ticularly netive agninst dermataphytes. Ino gencral
the  3-morphalina-  and  3-piperidinopropiophenanes
1, 5, 16, 17, 49, 50, 60, .nd 80 showed gaad antifungal
aetivity,  Activity was abalished if CO was redueed
to CHOH (74) or if CO was replaced by SO (81) ar
S0, (28). Branehing at C-2 (55) deereased the aetivity
but branching at C-3 (58) did not materially effect the
aetivity.,  Inerensing the alkyl chidn to 3 C atams ax in
butyvrophenones (89) resulted 1 a complete loss of
activity.  4’-Fluaro-3-(4-morpholinyh-propiophenaic

o

(5) wis alko tested apainst o number of  other
fungl. It was found ta inhibit markedly the growth of

Histoplasima capsilatum, Coccidioides tmmitis, Blasto-
myces dermalitids, and Nocavdia asteroides, thus being
active both against dermatophytes and =vstemie fungi
with nrather poar activity against venst-like fungi.

Experimental Section

The conipnpnnds were chiecked rontinely by i spertrosenpy:
e was varried ont on =ifica gel (¢ plates and the spo detecter]
by expisure (b 1 vipors; the mehing points were tletermined in
an HasOy bath und are nnearrected.

The preparatinns described below illnstrare the general meth-
odx of synthesis cinplbyed.  Those new compuvnnds I which the
biological activity data s described are inelnded in Tuble 1:
bthers ure described i Table Vioalie intermediates oy reported
betbre are dexeribed i the procednres.

2-{-Aminopropiophenones.---All  tlie  propinphenbnes  nxed
were prepared by kunwi methods,  The syuthesis nf 3'47-
dimethoxy-2-(4-methyl-1-piperazinyl)propiophenone (105 i~ typ-
ical of the general method followed for the preparatinn of viarions
2-t-aminopropiophenones lisred in Tables T and V.

A solntinn pf N-nierthylpipernzine ¢10.00 g, (.10 moly in by
Cgkle THO mly was added dropwise 1 an re-rnld solniinn of 2-
bromppropinveratinne (13.63 g, (.05 mnly in dry Celle 1700 mls,
and the mixtire was allowed 1t stand av rovin tempertare for
sl followed Dy heating on a stemin-bath for 2 hr. N-Methyl-
piperazine: HBr wax filtered, aud the filtvate wax wished wicth
H.O, and then extracted with 2 N HCL  The acid liyver was
basified wirh NILOH, extracted with Et.0; the extract dried
I'Na,80,), und the sblveut remnved. 'The residue was distilled
nnder vacunin to give the required compound, vield 12.h0 g
(38.407).

Componid 105 was itlso prepared by refluxing N -methylpipera-
e 15.00 g, .05 mnll and 2-bromopipioveratrone (13.65 g,
0,05 mol) ire CsHe (100 mly in the preseuce bf anhydrons KaCO;
(1A g) and working np in thie nsnal manner, yield 1195 g 1S0¢C5 1

3’4’ -Dihydroxy-2-(4-methyl-1-piperazinyl)proniophenone
(106).-—A =olntion vf 105 (5.84 g, 0.02 mol) yn 487 HBr (10
ml) was geutly yeflixerl for 6 b, Excess TIBr was removed iuder
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Tspur IV
Cundidu Cryptococcus Trichophyton Microspocum Axpergilius
Compound albicarns sieofornmuesis mentagrophytes ot niyer

49 +¢ 1:40,000 1:320,000 1:160, 000 +

50 1:20,000 1:80,000 1:160,000 1:520,000 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
D9 + + 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 +

@ 4 = Good growth, 10 activity
pH of the broth.

reduiced 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-1-ols.—These were prepared from
the corresponding propiophenones (I) by reduction with LAH
(Et;0) and worked np in the nsual way.

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

A solution of 4-flnoroacetophenocue (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 HCl, was refluxed for 2 hr. After cooling
the solution and adding a further quantity of paraformaldehyde
(1.50 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 N
HCl (3 X 30 ml); the acid layer was basified with NH,OH;
the liberated base was extracted with Et.0; the extract was
dried (Na:SO.): the solvent was removed; and the residne was
converted i1to 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 usunal
manner.

1-(4-n-Butoxypheny!)-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 aud worked
up in the nsual manner. The product after purification by
chromatography over a column of basie alumina with CeHe
as elnant was obtained as a colorless viscous oil.  Anal.
(CisH»NO) C, H,N. Itshydrochloride had mp 197-19%° (EtOH-
Et:0), uv Amax C.H:OH 269 mp (log ¢ = 4.24). Anol
(CisHxNO-HCI C, H.

4-Fluorophenyl 2-Hydroxyethyl Sulfide (185).—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 reflixed for 30 min aud 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:S0;). Removal of solvent furnished a colorless oil,
bp 130° (10 mmn1), yield 77.5 g (90.2¢,). Anal. (CsHFOS) C,
H.

4-Fluoropheny! 2-Chloroethy! 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 SOCl; had been
added but redissolved on further addition forming two layers.
S0, 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., 55, 356 (1922):
and J. H. Burckhalter, J. Amer. Chem. Soc., 64, 451 (1042).

(b) F. F. Blicke

Maximum concentration of the componud tested was 1:10,000. The compound did not alter the

was washed (109, Na,COj solution, H,(0), dried (Na:S04), and
solvent was removed. Distillation of the residne gave a color-
less liquid, bp 120° (20 mm), yield 17.7 g (93%). Anal (CsHsCIFS)
C, H.

4-Fluoropheny! 2-Chloroethy] Sulfoxide (137).—Fuming HNO,
(1.36 g) in AcyO (6 ml) was added slowly under stirring to a sohu-
tion of 136 (7.62 g, 0.04 mol) in AcyO (25 ml) below 5°. The
reaction mixture was kept. at 0-5° for another 12 hr, diluted with
H.0, (200 ml), and rendered faiutly alkaline with 2 & NaOH.
It was then extracted with Et;0, the extract washed with H,O
and dried (Na:,S0;). Removal of solveut gave a colorless oil
which teuded to decompose on distillation nnder vacuum. It
was, therefare, purified by pa=sing throngh a small column of
silica gel with CsHg as eluant.  Anal. (CsHsCIFOS) C, H.

4-Fluoropheny! 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 CeHs (40 ml) was refluxed for 12 hr and worked np in
the nsual way, yield 3.5 g.

Methylphenyl Vinyl Sulfone.—Mlethylphenyl vinyl sulfone
was prepared according to Krinzlein, ef al.,* mip 66° (lit.8 mp
67-66°)

4-Fluorophenyl 2-Hydroxyethyl Sulfone (138).—Sodium 4-
fluorobenzenesulfinate (18.2 g, 0.1 mol), prepared by the re-
duction af 4-fliorobenzenesulfony! 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 coutents, 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,0O,
and dried (NasSO:). The solvent was removed and distillation
af the residue under vaciuim gave a colorless liquid, bp 202-203°
(10 mm ), yield 17.35 g (R3%;). Anol. (CiHoFO58), C, H.

4-Fluoropheny! Vinyl Sulfone (139).—Compound 138 (20.4
g, 0.1 mol) was added with stirriug to concentrated HxS0; (14.0 ml)
at 50-70°. The contents were stirred for an additicual 1 hr at
room temperature and poured onto crushed ice, extracted with
EtOAc to remove nnreacted 138, and the aqueons layer was
basified with 2 N NaOH. The zeparated oil was extracted with
EtOAc (3 X 50ml), the extract washed (H;O) to nentral and dried
(N2a,S804) and the solvent removed. The residie was distilled
under vacium to give a colorless oil, bp 149-150° (5 mm), yield
106 g (B7%). Anal. (CsH:FO.8)C, H.

4-Fluorophenyl 2-(1-Piperidyl)ethyl Sulfene (27)—A sol-
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 np in Et,0, and
the organic layer extracted with 3 % HCl (3 X 30 ml). The
acid layer was basified, extracted with Et;O; the extract was
washed with H;O, dried (NasS0O;); the solveut was removed;
the product was converted into its hydrochloride and crystallized
from EtOH-Et;0, yield 8.2 g.

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

(15) G.Oldhand A. Pavlath, Acta Chim. Acad. Sei. Hung., 4, 111 (1954),
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Yoeld  Mypoor
(,‘()mpoum]d ’ DLy, ©C Formhia Aljalysls
3'-Fluoro-3-(1-piperidyl)propiophenone (42} 0L 167 Cull s FNO-11CE CLN,
3’-Fluoro-3-(4-phenyl-1-piperidyl) propivpheuniie SR CayHauFNO 1101 CLHEN,
4’-Fluoro-2-methyl-3-(4-niethyl-1-piperazinylypropiophennue a3 16166 Cr 1T FNLO 21 C] TN,
4’-Fluoro-3-(2-methyl- 1-piperidyl)bntyrophenone S0 1an Culla'NO - 11 (" 11LN
4’-Flnoro-3-(4-hydroxy-4-phenyl-1-piperidy Dbutvrophenone 6H 210 Ca sy FN O, 1O ¢ LN
4’-Flnoro-5-(4-morpholinyljbutyrophenime It Cuh FNOL- 1L CILN
4 “Fluoro-3-(hexamethyleneimiun jbutyrophenonc 52 4T el ENO 1 LN
4’-Methyl-3-(4-morpholinyDpropiophenonc: o2 CuthaNO, - HC N
2’-Methyl-3-(4-orpholinylipropiophennne TEOIN CLEaNOLHCL LN
4’-Ethoxy-2-methyl-3-(1-piperidyl ipropiophenone G0 IN1 CrHaNOL - TICH C LN
4CEthoxy-2-methyl-3-(4-methyl- I-piperazinyljpropinphemnme (52) 57 196 CrrHaeNLO, - 21 CH CHLN
37,4 -Dimethyl-3-(4-morpholinyl)propiophenane 42174 CallaNO-HCT CLHEN
27 5'-Dimethyl-3-(4-morpholinyl)propivphennie DRI CrlaNOCL CUILN
27 4'-Dimethyl-2-methyl-3-(4-nierphnliny jpropiophenone O INT e NOL - HCT N
N-2-(4-MorpholinyDethyl 2,4-dimethylbenzenesnlfonamie A8 02N ColEa NGO 1HCE N
27 4-Dimethyl-3-(t-piperidyDbntyrophenone Thoo 176 Crlla NOCTHCE 11N
27 4’-Dimethyl-3-(4-morphnlinyDhbutyrnphenone PR P Cial TN Oy 1 LN
27 4’-Dimethyl-4-(4-mvrpholiny butyrophenone oIt Chel I N Q- HCT [GRITY
2* 4 -Dimerhyxy-3-(4-niorpholinylipmpinphenone a8 AT Oyl NOGEEC N
1',4’-Diethoxy-2-methyl-3-1 I-piperidy D prupiophennne A1 IN2 CiallasNO5- 1101 N
4’-Nethylsulfinyl-3-(4-morpholinyl )propiophenoue (62} TSN CulLWDNORTICT LN
4'-Methylsulfinyl-3-(4-methyl-1-pipcrazinylpropiophennie 62 IH7-108 CrlEaNL0.8 211 CLHLN
4'-Methylsulfonyl-3-(4-morpholinyl)propiophenone 62 CulhaNO,S LN
4'-Methylsulfonyl-3-(4-methyl-1-piperazinylyprapinphenoune 61 21 Clle N0 2 HO- HLO CLHLN
1-(4-Fluorophenyl)-3- (4-morpholinylipropan-t-ol N3EES (3 i CullFNO, N
1-(4-Iluoraphenyl)-3-(3-methyl--piperidyl jpropan-1-nl NTOO1ES CallFNO-TICT CIELN
1-(4-Methoxyphenyl)-2-methyl-3-C1-piperidylipropan-1-n] STOOER-160 (107 iy Ol NOw N
4'-Methoxy-2-methyl-3-(4-morpholinyl jpropinphenone o 1ro CplluNO, - 10T N
1-(4-Ethoxypheuyl)-3-(1-piperidy])propau-t-nl ST 6108 (3 i b Cralla N O, N
1-(4-Ethoxyphenyl)-3-(1-hexamethyleneimino jproepan-1-ol 6 s (2 mn CrH N, N
1-(4-Ethoxyphenyl)-2-methyl-i-( I-piperidypropan-1-nl (721 sho162-163 CiallaNOo - HC LN
-(4-LEthnxyphenyl »2-methyl-5-(1-hexamethylenetminn)propan- t-nl - 82 185 13 nuns CrlhNO, N
1-02 4-Dimethylphenyl)-3-(4-morpholinyljpropuan-1-ol Wy 4rb-172 Cupl LaNO - 11 CHN
1-(3,4-Dimethoxyphenyl i=2-1methyl-3-1 -piperidyl )propan-t-nl St 1012 Crdla NO, - 11CE CSFLN
t-(4-MethylsulfinylphenyD)-3-{4-morphplinyDpropan-t-el RO 20N CullaNOR - HCL ' HLN
t-(4-Methylsnlfinylphenyl-3-14-inethyl- I-piperazinyl)propan- t-ni ™2 Ca L NLOS8 - 2HA CLFEN
1-(4-Methylsulfouylphenyl)}-3-(4-mprplinlinyl iprojun-t-nl N2 CnItaNOLS HCH O H N
1-(4-Methylsulfouylphenyli-3-14-methyl-t-piperazinyDpropan-t-ol - 71 222 Culh, NLOR 21 CJI1,N
3-14-Morpholiny)-3-mechylindan-t-one 10 1 CLHN O, 1 CHN
4-Flioropheny! 2-t4-imorphnlinyDethyl snlfoxide L 204 Crall PN 11C C.H,N
4-Methylphenyl 2-(4-methyl-1-piperazinybethyl sulfixide (825 a5 201 CLHLNLOR27HCL 1O C11,N
4-Fluoroplieuyl 2-(4-methyl-1-piperazinyliethyl <nlfone w2y Cull PNLO8 21 .0 CUHEN
4-Fluoropheny! 2-(4-phenyl-I-piperazinyljethyl sulfone w2t CrHEn FNLO- 1L C1EN
4-Methylphenyl 2-(4-morplnlingljethyl sultbie Y CullyNOgR CHELN
4-Methylphenyl 2-(4-methyl-1-pipernzinylicthyl snlfone P il N Gas VN
4-Methylphenyl 2-(.V-1,2,3 4-te@rahy droixoquinolinyhethyl sulfone 75 235 CrE N3 1101 CHLN
2-(1-Hexanethyleneimino )yproypinphenone SHOO 162 2 CullaNO N
4 “Fluoro-2-(1-pyrrolidyDprapivphenane FERERE=NE BT Calhsl’' N N
4’-Fluoro-2-14-1morpholinylpropiophenone SETL Cualhil'N O, CUHLN
4 CFlnore-2-(4-methyl-1-pipernzinylipropiophenone No BT (5 g CH I N0 N
4'-Clhloro-2-{1-pyrrolidyl jpropiophenone (925 S 6N O mmt CulhCINO N
4'-Methyl-2-(pyrrolidyl)propivphenone 67 130 (4 wm CulhNO N
4'-“Methuxy-2-(4-methyl-I-pipernzinyljpropiophenone At ot Crulla NG, N
258 e NGO, 2TICE N
4'-Methoxy-2-(1-hexamethyleneiminn proplophenone o206 15 Cal TN Oy N
21 Crlly N O, 11CH N
4’-Eihoxy-2-imethylaminopropiophennne B2 152 (2 nmund CrllsNO, N
4’-Ethoxy-2-(1-pyrrolidyl)propivphenonc w176 02 nug CrlaNO, N
4’-I5thoxy-2-(4-methyl-1-piperuzinyl)propinphenone 5 47 T NLOy N
207 Chra T NGO, 211C N
4’-Ethoxy-2-(1-hexaumnethylencimino jpropiophennne T2 2 nun CrHNO, N
177 CrHeNO - HCL CJHLN
4"-Fthoxy-2-(4-niethyl-1-hnmbpiperazinyl jpropinphennie w0003 v Cir N O, N
4’-Hydroxy-2-dimethylaminnpropiophenoue 1199 CulhNOL- HBr N
4'-Hydroxy-2-(I-pyrrolidylipropiophenione (102} S22 CullNO.- 1 Br O HN
4'-Hydroxy-2-(1-hexamethyleneimiun)propinphenonce 6o 20 CrlleNO: - TIBr N
37 4-Dimethoxy-2-(1-pyrrolidypropiophenone O et CrllNO, N
) 2L CLHaNO, - 11CH N
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TasLi V (Continued)

Compound?
-Dimethoxy-2-(4-methyl-1-piperazinyl )propiophenone
",4’-Dihydroxy-2-(4-methyl-1-piperazinyl)propiophenoue
3',4’-Dihydroxy-2- (4-phenyl-1-piperazinyl)propiophenone
1-Phenyl-2-(1-piperidyl)propan-1-o0l

34

3 ’
>
" ’
(3}
’

1-Phenyl-2-(4-methyl-1-piperazinyl )propai-1-ol
1-Phenyl-2-(1-hexamethyleneiniino )propaii-1-ol
1-(4-Fluorophenyl)-2-(1-pyrrolidyl)propan-1-ol
1-(4-Fluorophenyl3-2-(1-piperidyl)propan-1-ol (112)

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

—_—

1-(4-Chlovophenyl)-2-(1-pyrrolidyl )propain-1-ol

-(4-Methylphenyl)-2-(1-pyrrolidyl)propan-1-ol
-(4-Methylphenyl)-2-(1-piperidy1)propan-1-ol

—_—

1-(4-Methoxypheuyl)-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)propai-1-ol
1-(4-Methoxyphenyl)-2-(1-hexamethyleneimino)propan-1-ol (122)
1-(4-Ethoxypheunyl)-2-methylaminopropan-1-el
1-(4-Ethoxyphenyl)-2-diethylaminopropaii-1-ol
1-(4-Ethoxyphenyl)-2-(1-pyrrolidyl)propan-1-ol

1-(4-Ethoxy phenyl)-2-(4-morpholinyl)propan-1-ol

4'-Ethoxy-2-(4-methyl-1-piperazinyl)propiophenone
1-(4-Ethoxyphenyl)-2-(1-hexamethyleneiniino)propai-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)propain-1-ol
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°.
Rottendord, Chemische Fabrik, Belgiau Patent 622,685 (Jan. 15, 1963); Chem. Abstr., 59, 2723 (1963), bp 117-119° (0.05 mm).
¢ The compounds ave listed in numerical order (42-133) with the number of
every tenth compound being given in parentheses after the name,

stereolsomers were separated by fractional erystallization.

0.1 mol) was added under vigovons stirring to a suspension of
anhydrous AlCls (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 mauner and the product
distilled, bp 140° (10 mm), yield (based on crotonyl chloride)
9.85 g (609). Anal. (C,H1,FO)C, H.

4'-Fluoro-3-(4-phenyl-1-piperazinyl)butyrophenone (11).—A
solution of 140 (4.92 g, 0.03 mol) and §-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 produet worked up
in the usual way. The residual oil was chromatographed over
basic alumina (Grade I) usiug C¢H, as eluant. Compound 11
was eluted first, and converted into its dihydrochloride, yield
8.25g.

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-
flnxed for 12 hr and worked up as for 81, and eonverted into its
hydrochloride, yield 4.7 g.

5-Methylindan-1-one.—3-(3-Methylphenyl)propiouic acid (8.4
g, 0.05 mol) was dissolved i1 PPA (160 g) and heated at 80°

Yield Mp or
% hp, °C Formula Analysis
88  196-197 (2 mm) CisH2:N»05 CHN
7_) 167 C]4H22N203‘2HBY'}120 C,H,N
83 193-195 C1sH»N;O;-2HBr CH,N
85 150 (2 mm) CisHaNO N
171 Ci:HaNO-HCI N
82 133 C1:H2N-0 N
249 C1:H2N:0-HC1 N
87 176 (3 mm) C]:,H%NO N
71 83 CisHRFNO N
84 113 CuH»FNO N
196 Ci:HyFNO N
90 95 Ci;HsFNO N
84 83¢ C14H21FN20 N
145¢ CuHaFN:0O N
79 16-_) (3 mm) C]aH]gClNO N
212 C;3HisCINO-HCI N
79 175 (5 mm) C]4H~31NO N
190 CisHxNO-HCI N
61 140 (2 mm) CmngNOg N
74 155 (3 mm) CuHyuNO; N
161 C1EH 5 NO:- HCI N
82 18-3 (3 mm) C](,H?SNOQ N
187 Ci:HuNO:- HC1 N
79 99 C1.HaNO; N
88 178 (3 mm) CiHxNO; N
50 150 (3 mm) C1H1NO, N
76 162 (3 mm) C1:H;:NO, N
163 CsHa:NO, - HCI N
60 88 Ci:HN O, N
70 73-74 Ci;HuNO; N
164 Ci;:H»NO;-HCI N
71 89 CisH26N 20, CH,N
142-143¢ Cis26N 0, CHN
7 37 CrzHxNO, N
212 CrHnNO,-HCI C,H,N
77 198 (3 mm) CITH25N202 N
7 T8 Ci:HaN O, N
208 CiLHaNO.HCI N
91 189 Ci:HiNO - HCL C,H,N
90 196 (5 mm) C1:HaNO, N
92 195 (3 mm) CisHa:NO; N
241 C1sH2NO;- HCI N
b AL,
¢ Di-

for 2 hr. After allowing to stand overuight at room tempera-
ture, it was poured over crushed ice, diluted with H,O (300 ml);
the separated ail was extracted with Et,0; the extract was
washed with 539, Na,CQO;, dried (Na,S0;); the solvent was re-
moved, and tle residue crystallized from ligroin, mp 58° (lit."”
mp 59-60°), yield 4.95 g (689).

3-Bromo-5-methylindan-1-one (141).—A solution of 5-meth-
yvlindan-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 duriug the reaction was removed by
filtration. The filtrate was conceutrated under rediiced pres-
sure and the residue was crystallized from CsHe—hexane, mp
63°, yield 2.7 g (609,). Anal. (C,HsBrO)C, H.

3-(1-Piperidyl)-5-methylindan-1-one (29).—A solution of 141
(2.25 g, 0.01 mol) in CsH¢ (50 ml) was cooled to 5-10° and piperi-
dine (1.70 g, 0.02 mol) in CsHs (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 vtf and the filtrnre was worked np in the nsnal way, mid
converted into it= hydrochlvride, vielld 117 g

N «(2-(4-Morpholinyljethyl)-2.4-dimethylbenzenesulfonamide
(56).—TuH a =alntibn bf 2 d-dimethylbenzenesulfommnide 15.55
g, 0.03 mol) in 1090 NaOH 30 mly was added Z2-nwrpholinn-
ethyl chloride- HCT 1552 g, 0.03 ol and the nixtnre was re-
flnxed [or 3 v, The mixtnre was conled anld extraeted with 15,0
to remove nureacted mprpholinnethyl ehlvride. The mpeons
layer waus acidified and extraeted with 1XtOAe th rennve -
reacted dimethylbenzenesnltbnamide.  The aeid Inyver was then
basified tv pH 7.0 a1l extracted with 1210Ae, washal with 110,

1,2,3.4,5,6-Hexahydro-6-phenyl-2,6-methano-3-benzazocines.

Yorkovada, BLock, aND CLanki

ried t NS8Oy ), and the sndvent was removed.  The vesidunt oil

was ronverted into its hydrochlovide, vield 4.8 ¢
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The syuthesis ol vaccemic 1,2,5,4,5,6-hexahydro-3, Es-dimethyl-6-phenyi-2 -methano-3-benzazocin-s-ol tv111)

apu bf its optieal spmers s described.
t t-methyl =nbstituent.
mice.

In the first paper of the =seres! the synthesi= of 1.2.3,-
4,5,6-hexahydro-3 - methyl- 6-phenyl-2.6 -methano-3-
benzazocein-8-ol (I) was deseribed. It was our hope that
modification of the basie hexahydro-2,6-methuno-3-
benzazoeine nuelcus T owould result m o more potent
analgetic with interesting and advantageous propertics.
The svnthetic scheme so suceesstully applied to the
preparation of I aguin proved its valie in the prepura-
tion of the correspanding compound with Me at (7.7

H.C—N
’ CeH- C.H.
] ‘ CeH; ~ CH, N CH,
Ty
" OH CH, CH,
1 I m

The required A-piperideine mtermedinte 111 was
obtained by the procedure af Cosy, el al?  These
authors had prepared 1T by the aeid-catalyzed de-
hydration of the frans-4-piperidinal obtaimed by the
reaction of PhLi with 1,3-dimethyl-4-piperidonc,® and
found the dehydration produet to be an equilibrated
mixture of A% d A-piperideines.

Nmr =pectral data showed that the mitinl dehydra-
tion product was an approximately equimolar mixture
at IT and ITL. DProlonged refluxing (48 hr) with HC'L
resulted i o mixture containing 839 of the required
A*-piperideine, 111, The amount of TIT wns estimated
from the =ignal of the 3-Me substituent in the nmr
spectrum of TIT i CDC. Tt is interesting to pote that
this signal. which appeared ax a triplet at § 1.56 (J =

11y Parll. F. 1. Block and F. 1L Clarke. J. Med, Chene., 12, 845 (1964).

12) Presentedinpart al the Symposiiopn on Newer Analgeties and Narcotic
Antagonists of the Medicinal (Chemixiry Seclion, 133rd National Meeting
of The American Chemical Soeiely. Ahami Beaeh. Fla., April 9-14, 1967,
Vhslrael N1-Di,

31 Chenveal Abslracels nomenclainre.  "arl ol Hes semes,? 1, foornole 3.

o ALK Casy. AL ML Deckelr. and ML AL lorio, Tetpoeteng. 28, 1105
U467

(3y N Zoepue g 0 Lee, g Chen 12, 911 11017

Evidence ix preseuted [hr the assigunment of the 8 confignration of the
The / isbimer is a pptent analgeti with mild ualrphine-like antagouistie properties in

1.5 ¢p=). 1= due to long range coupling with the CH,
at the 5 pasitian singe it s found unchanged n the
nmr =pectrum of the 2-substituted dertvative V.

C.H. Cl

C.H
Ha _A_-CH

Hb™ “He T/\O\
CH,

V1

OCH;

Reaction at crude I with amsyt chloride i nectone
gnve the caleuluted vield af the destred ervstalhne
quaternary ammonium =alt IV and left the i=omeric
quaternary salt from the A*-piperideine in solution,

The structure of IV was confirmed by its nmr spee-
trum in D0, The Stevens rearrangement® af 1V to 'V
procecded in 65-75% vield (estimated by vpe) by
stirring the dried gquaternary salt IV and powdered
IKOH in refluxing toluene. P'or characterization, the
crude Z-unisvl-A*-piperideine derivative V. was cou-
verted into the ervstalline phenolie devivative, 2-(4-
hydroxybenzyl)-1,3-dimethyl-4-phenyl-1,2,1.6- tetraliv-
dropyridine VII, by short treatment with boiling
4867 HBr. The pure Stevens base V. was obtained
from the phenol VIT with CHaN,. The structures of
the Stevens base V and of it corresponding phenol
VII werce canfirmed by the nmr spectra. A minor
praduct (abaut i) farmed during the Stevens re-

chy Soe vef 1 Tor i Turilier disenssion of s reaclion in 1he b-phenyl-A
piperideine series,



