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The syntheses and pharmacological evaluation of a series of 2- and 3-/-aminopropiophenones and of certain 3-
and 4-/-aminobutyrophenones, 2-?-aminoethyl aryl sulfoxides and sulfoiies, 3-t-amino-I-f4-pyridy!)propan-l-one, 
and 3-i-aminoindan-l-one are presented. The 3-c-aminopropiophenones have been found to possess diverse types 
of biological activities, which include central depressant, adrenergic receptor blocking, central muscle relaxanl, 
local anesthetic, diuretic, antifungal, and antiviral activities: and their structure-activity relationships are dis­
cussed. 4'-Fluoro-3-(l-piperidyl)propiophenone (1) has powerful central muscle relaxant activity, being twice 
as effective as mephenesin; 2',4'-dimethyl-3-(4-morpholinvljpropiophenone (17) is diuretic and 4'-fhioro-3-(4-
inoi'pholinyl)propiophenone (5) is antifungal. 

In an exploratory study carried out in this laboratory 
in search of central muscle relaxants, it was found that 
certain .3-aminopropiophenoness possessed significant 
activity. This led to a synthesis of compounds of 
the type I -VI I and their biological evaluation. 
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K, R' = alkyl groups 
l i " , R ' " = alkyl groups or they may form part of a pofvmethyl-
ene ring which may carry a hetro atom 

Synthetic steps leading to 2-t-aminopropiophenones 
(I) and 3-(-aminopropiophenones4 (II, R = R ' = H) 
are described in the Experimental Section. Reduction 
with NaBHj or LAH gave the corresponding propanols. 
Two diastereoisomeric propanols, the threo and erytlrro, 
can be formed by reduction of I : tic showed the pres-

(1) C o m m u n i c a t i o n No. 1388 from the Cen t ra l D r u s Research In s t i t u t e , 
l .ucknow, Ind ia . 

(2) For the preceding pape r of this series: S. K. Cha t t e r j i , S. Muker j i . 
I!. C. G a u t a m . and N i t y a A n a n d . Indian ./. Chem.. 6, 236 (1968). 

(3) (a) J. Porszasz , K. N a d o r . K. Gibiszer Porszasz , a n d T. B a r a n k a y , 
Acta Physiol. Acad. Sri. Hung.. 18, 149 (1960): (h) M . Y o k o y a m a . S. T o y o -
shima, a n d T. Mor i sh i t a . J a p a n e s e P a t e n t 20.890 (Sept 10. 19651; Cliem. 
. t M r . , 6 3 , 16313 (196o). 

(4) R o m a n n u m e r a l s refer to t he types of c o m p o u n d s synthes ized , while 
Arabic numera l s refer t o t he specific c o m p o u n d s . 

enceof two products in each case. Testing was carried 
out with the mixture of the diastereoisomers. 

The 3-/-aminobutyrophenones (III , R = CHS) were 
synthesized by Michael addition of secondary amines 
to appropriate crotonophenones, and 2',4'-dimethyl-4-
(4-morpholinyl)butyrophenone (59) by reaction of 
2' ,4'-dimethyl-4-chlorobutyrophenone with morpho-
lino. 

3-/-Aminopropiophenones showed significant central 
muscle relaxant activity, whereas the corresponding 
propanols and 2-/-aminopropiophenones did not possess 
this activity. It appears likely tha t this difference in 
their biological activity may be related to the ability 
of the 3-c-aminopi'opiophenones to undergo facile retro-
Michael reaction,"' leading to the generation of a reac­
tive aryl vinyl ketone, which in thebiophase could react 
with nucleophilic sites. Therefore, in an SAR study, 
apart from introducing substituents of different stereo-
electronic character on the phenyl radical and in the 
alkyl chain, it seemed of interest to introduce such 
changes in the molecule as would alter the electronega­
tivity at position 1 and thus their propensity to undergo 
retro-Michael reaction. Compounds of the type IV. 
V. VI, and VII were thus prepared. 3-/-Aminoindan-
1-ones (IV) were prepared by the condensation of '.$-
bromoindan-1-ones with secondary amines. The bro-
moindunones were obtained by bromination of indan-
t-ones with XHS.1' 

It spectra of 4'-butoxv-4'-fiuoro- and 4'-methyl-:>-
piperidylpropiophcnones showed (X.) absorption at 
1072. KiS2. and 10S4 cm""1, while 4'-trifluoromethyl-. 
4'-methylsulfinyl-. and 4'-methylsulfonyi-H-piperidyl-
propiophenoues showed CO absorption at Hi!)"), 1 (>!)(), 
and 1090 c m - 1 , respectively, thus showing that V and 
OH3 had a similar order of electron-donating effect in 
these compounds. 

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

>5) A retro- .Michaei reac t ion iias been impl ica ted to explain t he in <ure 
a n t i a m e b i c activity' of some 3- i -aminokerones of emet ine by D . F,. Cla rk . 
R. F. K.. Mered i t h . A. <" Ritchie , and T. Walker \.l. Chtm. SOL, 2490 
i 11162) ]. 

(0i W. Tre ibs and W. Schro th , 7i/«fn.< l.iehins Ann. Chtm., 639, 204 
i l u d l j 
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fone experienced by us and also reported earlier,7 was 
circumvented by the Michael addition of secondary 
amines to aryl vinyl sulfones.8 2-Aminoethyl aryl 
sulfoxides (VI) were synthesized by condensation of the 
appropriate thiophenols with 2-chloroethanol, followed 
by treatment with SOCI2 to form 2-chloroethyl phenyl 
sulfides, oxidation with HNO3 to the corresponding sulf­
oxides9 and condensation with the appropriate amines. 

l-(4-Pyridyl)-3-(l-piperidyl)propan-l-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 iv) cats according to the method of Witkin, 
et al.,10 and De Salva and Oester11 using mephenesin as 
the standard drug. Local anesthetic activity was 
determined in rabbits according to the method of Kuna 
and Seeler12 using a 1.2% saline solution of the com­
pounds and the hemolytic activity was measured in 
vitro following the method of Domino, et al.13 

Results and Discussion 

The results of the testing of some compounds are 
recorded in Table I. The 2-£-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-£-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-i-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-(l-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); ibid., 90, 8 (19.57): Justus Liebigs Ann. Chem., 604, 
214 (1957); ibid., 605, 141 (1957); (b) M. Balasubramanian and V. Baliah, 
J. Chem. Soc, 1844 (1954). 

(8) G. Kranzlein, J. Heyna, and W. Schumacher, German Patent 842,198 
(June 23, 1952); Chem. Abstr.,i7, 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-
eodyn. Ther., 124, 105 (1960). 

(11) S. J. De Salva and Y. T. Oester, ibid., 124,255(1960). 
(12) S. Kuna and A. O. Seeler, J. Pharmacol., 90, 181 (1947). 
(13) E. F. Domino, K. R. Unna, and .1. Kerwin, ,/. Pharmacol. Hip. Ther., 

106,486(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) considerablv reduced the activity. Replacing 
F by Me (12), OBu (15), and2',4'-Me2 (16) groups gave 
compounds which had significant activity though of a 
lower order than that of the F analog. Replacing it by 
electron-withdrawing substituents like CH3SO (21), 
CH3S02 (22), NOs (23), and CF3 (24), however, caused 
complete loss of this activity. An F 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 aryl residue was a study of the activity of 
l-(4-pyridyl)-3-(l-piperidyl)propan-l-one (30), this com­
pound had no central muscle relaxant or CXS 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 S02 (26, 27) completely obviated the central 
muscle relaxant activity. Some of these compounds, 
e.g., 4-methylpheny] 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 C5Hi0N 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-(l-piperidyl)propiophenone (1) because 
of its potent central muscle relaxant activity, and 2',4'-
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C o m p o u n d " 

Mephenes in 

4.'-Fluoro-3-{ 1-
p iper idy l l -propiophe-
none (.1) 

l ' -F luoro-3- (2-methyl -
1-piperidyl) propio­
phenone 

4 ' - l luoro-3-(3-methyl-
] -p iper idyl )propio-
phenone 

4 ' -F luoro-3- (4-phenyl -
I -p iper idyt )propio-
phprume 

4 ' -F luo ro -3 - (4 -morpho-
liny 1) p r o p i o p h e n o n e 

4 ' -F luoro-3- (2 - t e t r a -
hydro i soqu ino l iny l ) -
p rop iophenone 

4 '~Fluoro-3- ( l -hexa-
met hyleneimino)pro~ 
p iophenone 

2 ' -F luoro -3 - ( l -p ipe r i -
dyl) p rop iophenone 

4 ' - F l u o r o - 2 - m e t h y l - 3 -
( l -p ipe r idy l )p rop io -
p h e n o n e 

4 ' -Fhioro-3-( 1-pi­
per idyl) but y rop he-
none 

4 ' -F luoro-3- (4-phenyl -
l -p ipe raz iny l )bu ty i ' o -
pl ienone (11) 

Yield, !lp or rnp, 
' ; ° ( ' Formula 

LD.->, 

mice ii> 

05 iso-iyo" C , 4 [ K F N O . [ I C I x 

SO 151 

70 164-16 r> 

65 17 4 ' - M e t h y l - 3 - ( l - p i -
per idy l )prop iophe-
none 

4 ' -E t .hoxy-3- ( l -hexa- 61 Hv 
inethyleneimino) pro­
p iophenone 

4 ' - K thoxy-2 -methy l -3 - 70 1 5t 
(hexamet.hylene-
i mi no) p rop iophenone 

4 ' - / ( -Hutoxy-3- ( l -p i - 61 17") 
peridy I) p ropiophe­
none 

2 ' , 4 ' - D i m e t h y l - 3 - ( l - 41) 177 
piper idyl )propio-
pl ienone 

2 ' , 4 ' -Dimethy l -3 - (4 - 45 204 
morphol inyl) propio­
phenone 

2 ' , 4 ' - D i m e t h y l - 2 - 48 174 
methy i -3 - ( l -p ipe r i -
dyl) p rop iophenone 

3 \ 4 ' - D i c h l o r o - 3 - ( l - 52 241 
piper idyDpropiophe-
none 

3 ' .4 ' - I ) iehloro-3-(4- 03 160 
morphol inyl) propio-
pJienone 

4 ' -Methy l su l f iny l -3 - ( l - 67 212 
piper idyl )propio-
phenone (21) 

4 ' -Methy l su l i ' ony l -3 - (1 - 85 21* 
piperidyl) p rop iophe­
none 

4 ' -Nit ro-3-( 1-piperidyl i- (i2 201 
prop iophenone 

4 , -Ti ' i f iuoromethyl-3- 79 107 
( l -p ipe r idy l )p rop io -
phenone 

1-;H>IM on fli-xer 

reflux Local anes - Hemoly t i c 
Dose Pdoek the t ic ae- ac t iv i ty in 
niii"' 'v of D u r a - t iv i ty and vitro (dog 
kg meph- tion dura t ion blood at. 

I'min) 0.06':; 1 

Complei e •-;•• -•*• +• •'-
(20) 

f •omplei e U 
,30) 

enesm t ium) 

230 100 

Other noteworl hy 
effects 

( ' ' • a lKFNO- lTCl C . I I .X i c i 10 i lo no 

C ; r , I U F N O - l I C l C ,H ,X 

C - n l l - F N O - H C ("\H,X 186 l(i ( ' omple te 

«.-) 

60 

60 

215'' 

178 

1 62 

Ci; iH„;l<-\O. .H( ' l 

C I I L F N C M I B I ' 

C U H M F N O - H C I 

N 

\ 

CM I.N 

10(1(1 

400 

1(1(1 

10 

HI 

,, 

1 5 (.'omplei t. 
(HI) 

62 

55 

182 

188<: 

T n H i s F N O - H C l 

C U H M F N O - H C ] 

C.H.N 

O . H . X 

< 'omplei e 
(10) 

C . U S H M F N O - H C I C , H , N 210 10 20 20 

('•>oH^FN<:0 2 H C l C , I I ,N 200 

C15H21NO.HCI C , H , N 

C I 7 I U N ( V H C 1 \ 

C I J I - J T X O . - H C M X 

(VH^NO-HCI x 

CuiHaaNO-HCi X 

C ^ I I s i X O a - H C l N 

( V I ^ N D - H C i C',H,X 

C H H I T C I U N O - H C I C I I . N 

OiaHiaCIaNOa-HCl C . H . N 

134 10 ,•)() 760 C o m p l e t e 
(7) 

5 50 100 

1 depressant, marked 
cen t ra l muscle re­
laxant ac t ion 

I >epressant. mild di­
uretic and an a lue­
tic 

Depressan t , weak an-
t i reserpine ae t iv-
ity at 26 mg/ ku ip 

Depressan t , adrenoiy-
tic, an t i ampi i f i -
am ine (toxicity 
70(.-; protect ion at 
40 nig kg ip 
a n d po ''I'I 

f-- Depressant 

•t~ Depressant 

I )epressant , hypo­
tensive, weak, 
an t i convu l san t , 
an t iadrenerg ie 
ganglion blocking 
a n d mild a n t i a m -
j iheiarnine act iv­
ity 

Alild an t i convu l san t 

Depressant 

T r e m o r s 

Depressan t a m i -
eleetroshock, an t i -
a m p h e t a m i n e , 
blocked CAR at 
40 m g / k g ip 

Depressant. 

80 30 C o m p l e t e +-• 
(25) 

• 4- Depressant 

137 00 
03 760 C o m p l e t e 4- ~f + -4- Depressan t 

(12 ) 

500 10 00 50 C o m p l e t e -i- + 4- -

SS 45 C o m p l e t e +-
(12) 

( ' o m p l e t e 
(5) 

C i ; J I 2 iNO:S-HC1 C ,H .X 100 .10 0 

C I 5 H : M N O S S - H C ' I C,H,S .0)0 10 u 

Depres san t , s ig­
nificant d iu re t i c in 
ra i s and dogs 

Depressau 

Weak an t i convu l ­
sant 

C U H H N , 0 . S - H C 1 X 

r w n „ K s N < ) - l l ( M C r H , X 

1 )epre^an t . 

Weak an t i convu l san t 
and an t i a rnphe t -
am ine 

210 10 

file:///B1.K
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Yield, B p or m p , 

TABLE I (Continued) 
^-Ef fec t on flexe—. 

reflux Local anes - H e m o l y t i c 
Dose Block t h e t i c ac- a c t i v i t y in 

LDBO m g / % of Dura- t i v i t y a n d 
m g / k g kg M e p h - t i on d u r a t i o n 

vitro (dog 
blood a t 

0.fi6%) 

O t h e r n o t e w o r t h y 

effects 

60 

20 

30 

0 

0 

0 

80 

50 

40 

60 

Weak a n t i c o n v u l s a n t 

W e a k analget ic , 
a n t i c o n v u l s a n t 

C o m p o u n d 9 % ° C F o r m u l a Analys i s mice ip iv enes in (min) (min) 

4 - M e t h y l p h e n y l 2 - ( l - 63 211 C H H 2 I N O S - H C 1 C , H , N 62 10 0 0 
p ipe r idy l )e thy l sulf­
oxide 

4 - M e t h y l p h e n y l 2-(4- 68 217 C i sHnNOsS • HC1 C , H , N 800 10 60 60 
morphol inyl ) e thyl 
sulfoxide 

4 -F luo ropheny l 2 - ( l - 89 218 C u H u F X O . S - H C 1 C . H . N 280 10 20 25 
piperidyl) e thyl sulf-
one 

4 -F luo ropheny l 2-(4- 81 238 CuHieFNOsS • HC1 C , H , N 800 10 30 60 Depre s san t 
morphol inyl ) e thyl 
sulfone 

3 - ( l -P ipe r idy l ) -5 - 44 207 C i 5 H i 9 X O - H C l C , H , N 422 10 

m e t h y l i n d a n - l - o n e 
l - (4 -Py r idy l ) -3 - ( l - 45 Oil CisH.sNsO C , H , N 10 

piper idyl) p r o p a n - 1 -
one 

l - (4 -F luo ropheny l ) -3 - 87 54 C u H 2 o F N O C , H , N 200 10 
( l -p ipe r idy l )p ropan -
l-ol (31) 

l - (4 -F luo ropheny l ) -3 - 83 137 C15H22FNO-HC1 C , H , N 150 10 
(2 -methy l - l -p ipe r i -
d y l ) p r o p a n - l - o l 

l - (4 -F luoropheny l ) -2 - 91 182 CUH22FNO • HC1 C , H , N 295 10 
methy l -3 - ( l -p ipe r i -
dy l )p ropan - l -o l 

l - ( 4 - M e t h y l p h e n y l ) - 3 - 89 82 C15H23NO C , H , N 250 5 
( l - p ipe r idy l )p ropan -
l-ol 

l - ( 4 - M e t h y l p h e n y l ) - 2 - 87 175 C i e H i s N O . H C l C . H . N 200 5 
methy! -3 - ( l -p ipe r i -
d y l ) p r o p a n - l - o l 

l - (2 ,4- D i m e t h y l - 90 212 C n H ^ N O - H C l C , H , N 150 5 
phenyl ) -2-methyl -3~ 
( l - p ipe r idy l )p ropan -
l-ol 

4 ' -F luo ro -2 - ( l -p ipe r i - 79 156 (6 m m ) C u H i s F N O N 350 
dy l )p rop iophenone 

4 ' - M e t h y l - 2 - ( l - p i p e r i - 88 168 (5 m m ) C I B H S I N O N 200 5 0 C o m p l e t e + + + S t i m u l a n t 
dyDprop iophenone 211 C I S H H N O - H C 1 N (5) 

4 ' -Hydroxy-2 - (4 - 70 206 C ^ H r i N O j - H B r N 750 10 0 + + S t i m u l a n t 
morphol inyl ) p ropio-
p h e n o n e 

2 ' , 4 ' - D i m e t h y l - 2 - ( l - 86 158 C n H 2 3 N O - H C l C , H , N 250 10 100 
piperidyl) p rop iophe-
none 

3 ' , 4 ' - D i h y d r o x y - 2 - ( l - 76 234 C n H i g N O r H B r N 300 10 0 
piper idyl) p rop iophe -
none ^41) 

° E. D. Taylor and W. L. Nobles, / . Amer. Pharm. Ass. Sci. Ed., 49, 317 (1960), mp 190°; 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°; d D. W. Adamson, 
P. A. Barrett, J. W. Billinghurst, and T. S. G. Jones, / . Chem. Soc, 312 (1958), mp 175°; e E. Profft, Chem. Tech., 4, 241 (1952), mp. 
175-176°; i W. B. Wheatley, W. E. Fitzgibbon Jr., and L. C. Cheney, / . 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. 

ao 

25 

30 

35 

0 

0 

Complete 
(10) 

Complete 
(12) 

Complete 
(15) 

0 

0 

0 

0 

0 

Hyperreflexia 

Caused a nonspecific 
block of reflexes 

Depressant 

Stimulant 

Stimulant 

40 

0 

C o m p l e t e 
(15) 

0 

+ + + 
+ + 

+ + + + 

0 

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

4'-Fluoro-3-(l-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, LD50 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. At 0.25 LD40 in mice it caused 100% 
potentiation of the hypnosis produced by 40 mg/kg ip 
of Xa pentobarbital. At a dose of 10 mg/kg ip 1 antag­

onized 75% amphetamine (100 mg/kg ip) induced tox­
icity in grouped mice. At this dose in rats it showed 
15% 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 AIA, 0.2 sec). Its local anesthetic 
activity was of the same order as of procaine-HC1. 
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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sciutic nerve stimulation. These results showed that 
this compound has a specific polysynaptic blocking 
activity both at the spinal and supra-spinal levels. It 
is about twice as potent as mephenesin as a centrally 
acting muscle relaxant in the laboratory animals. 
Moreover, unlike mephenesin, it had no hemolytic 
activity which gives this compound a distinct advantage 
over mephenesin as a- central muscle relaxant. 

Diuretic Activity.—In routine pharmacological screen­
ing in rats 2',4'-dimeth>-l-3-(4-morpholinyl)propic-
phenone (17) was found to possess significant diuretic 
activity and also produced a mild hypotensive re­
sponse. This is an interesting new structural lead for 
diuretic activity. This led to the synthesis of analogs 
and homologs of this compound, and to a detailed 
analysis of the diuretic activity of this compound. 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 diuretic activity and all molecular moll­
ifications carried out so far resulted in a loss of this 
activity. The diuretic activity of 17 thus seems to be 
very specific for this molecular structure. Its LD,(1) in 
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 II and III, respectively. The urine 
output with 17 was comparable to that with hydro­
chlorothiazide. However greater K excretion as com­
pared to Na seems a disadvantage. 

Antimicrobial Activity. -Selected compounds wei'e 
also submitted to antimicrobial screening. The com­
pounds did not show significant antibacterial activity 
but. some of them showed significant antifungal ac­
tivity. 

Antiviral Activity. -Some of the compounds (1, 5, 
6, 9, 16, and 103) were tested against Ranikhet disease 
virus and Vaccinia virus in chorioallantoic membrane 
culture. None of the compounds showed activity 
against Vaccinia virus 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 fig.- ml of 1 could significantly inhibit 
the virus growth when given within 1 hr of infection 
with 0.004 HA units ml of the virus. 

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

had a broad spectrum antifungal activity, being par­
ticularly active against dermatophytes. In general 
the 3-morpholino- and .'-S-piporidinopropiophenones 
1, 5, 16, 17, 49, 50, 60, and 80 showed good antifungal 
activity. Activity was abolished if CO was reduced 
to CHOH (74) or if CO was replaced by SO (81) or 
S02 (28). Branching at C-2 (55) decreased the activity 
but branching at C-3 (58) did not materially effect the 
activity. Increasing the alkyl chain to 3 C atoms as in 
butyrophenones (59) resulted in a complete loss of 
activity. 4'-lTuoro-3-(4-morpholinyl)-propiophenone 
(5) was also tested against a number of other 
fungi. It was found to inhibit markedly the growth of 
Hisloplasma capsulatum, Cocci-divides immilis, Blasto­
myces dermcttitids, and Nocardia asteroides. thus being 
active both against dermatophytes and systemic fungi 
with a rather poor activity against yeast-like fungi. 

Experimental Section 

The compounds were checked routinely by ir spectroscopy; 
tic was carried out on silica gel (1 plates and the spots detected 
by exposure to 12 vapors; the melting points were determined in 
an HuSO-ibath and are uncorrected. 

The preparations described below illustrate the general meth­
ods of synthesis employed. Those new compounds for which the 
biological activity data is described are included in Table I; 
others are described in Table V: the intermediates not reported 
before tire described in the procedures. 

2-f-Aminopropiophenones. -All the propiophenones used 
were prepared by known methods. The synthesis of 3',4'-
dimethoxy-2-(4-methyl-l-piperazinyl)propiophenone (105) is typ­
ical of the general method followed for the preparation of various 
2-e-aminopropiophenones listed in Tables I and V. 

A solution of .Y-melhylpiperazine i 10.00 g, 0.10 mol j in dry 
CsHe (10 mil wa> added dropwise to an ice-cold solution of 2-
hromopropioveratroiie (1(5.65 g, ().().") mol) in dry ( 'J in (100 nil), 
and the mixture was allowed to stand at room temperature for 
•S hr, followed by heating on a, steam-bath for 2 hr. AVMethyl-
piperaziue-HBr was filtered, and the filtrate was washed with 
HiO, and then extracted with 2 .V H O . The acid layer was 
basified with NFIjOH, extracted with Kt20, the extract dried 
(XaaSO.i), and the solvent removed. The residue was distilled 
under vacuum to give the required compound, yield 12.ill) g 
(ss.4c;.). 

Compound 105 was also prepared by refluxing A"-methylpipera-
zine (.i.OO g, 0.05 mol) and 2-bromopropioveratrone (1.3.65 g. 
0.05 mol) in. Csllf, (100 ml) in the presence of anhydrous K.,C():; 

(15 g) and working up in the usual maimer, yield 11.95 g (SO'f,). 
3',4'-Dihydroxy-2- (4 - methyl -1 -piperazinyDpropiophenone 

(106).—A solutk f 105 (5.84 g, 0.02 mol) in 4H% HBr (10 
nil) was gently refluxed for (1 hr. Excess HBr was removed under 

file:///oiume
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Micro«porum 
rani* 
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compound did not al 

reduced pressure and the residue was crystallized from E t O H -
Et 2 0 to give 106 as light grey needles, yield 6.65 g. 

2-i-Amino-l-phenylpropan-l-ols.—These were prepared from 
the corresponding propiophenones (I) by reduction with LAH 
(Et20) and worked up in the usual way. 

3-i-Aminopropiophenones.—The synthesis of 4'-fluoro-3-(l-
hexamethyleneimino)propiophenone (7) is representative of the 
general procedure14 followed for the synthesis of 3-(-aminopro-
piophenones. 

A .solution of 4-fluoroacetophenone (6.90 g, 0.05 mol), hexa-
methyleneimine-HCl (6.78 g, 0.05 mol) and paraformaldehyde 
(2.25 g, 0.075 mol) in absolute EtOH (70 ml) containing a few 
drops of concentrated HC1, was refluxed for 2 hr. After cooling 
the solution and adding a further quantity of paraformaldehyde 
(1.50 g, 0.05 mol), the remixing was continued for another 3 hr. 
The mixture was then concentrated under reduced pressure, H 2 0 
was added to the residue, and the oil which separated was ex­
tracted with E t 2 0 . The Et 2 0 layer was extracted with 3 A* 
HC1 (3 X 50 ml); the acid layer was basified with NH4OH; 
the liberated base was extracted with E t 2 0 ; the extract was 
dried (Na2S04); the solvent was removed; and the residue was 
converted into its hydrochloride, yield 9.75 g. 

3-<-Amino-l-phenylpropan-l-ols.—These were prepared from 
the corresponding propanones by reduction with LAH (Et20) 
or NaBH4 (MeOH) and the product worked up in the usual 
manner. 

1 - (4-n-Butoxyphenyl )-3- (1 -piperidyl )prop-l -ene (134).—4'-n-
Butoxy-3-(l-piperidyl)propiophenone (15) (2.25 g, 0.01 mol) 
was reduced with LAH (0.75 g, 0.02 mol) in Et 2 0 and worked 
up in the usual manner. The product after purification by 
chromatography over a column of basic alumina with CeH6 

as eluant was obtained as a colorless viscous oil. Anal. 
(C18H2,NO) C, H, N. Its hydrochloride had mp 197-198° (EtOH-
E t ,0 ) , uv Xmax C2HiOH 269 m/i (log e = 4.24). Anol. 
(C1 8H2 ,N0-HC1)C, H. 

4-Fluorophenyl 2-Hydroxyethyl Sulfide (135).—To a solution 
of 4-fluorobenzenethiol (64.5 g, 0.5 mol) in 10% 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. I t was then extracted with E t 2 0 (3 X 
100 ml), the extract was washed with H 2 0 to neutrality and 
dried (Na2S04). Removal of solvent furnished a colorless oil, 
bp 130° (10 mm), vield 77.5 g (90.2%). Anal. (C8H9FOS) C, 
H. 

4-Fluorophenyl 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), SOCI2 (14.28 g, 0.12 mol) was added dropwise. A 
precipitate was formed after about half of the SOCl2 had been 
added but redissolved on further addition forming two layers. 
S02 was removed on a steam bath. The reaction mixture was 
cooled and extracted with E t 2 0 (3 X 50 ml). The extract 

was washed (10% Xa2C03 solution, H 20), dried (Na2S04), and 
solvent was removed. Distillation of the residue gave a color­
less liquid, bp 120° (20 mm), yield 17.7 g (93%). Anal (C8H8C1FS) 
C, H. 

4-Fluorophenyl 2-Chloroethyl Sulfoxide (137).—Fuming H N 0 3 

(1.36 g) in Ac2() (6 ml) was added slowly under stirring to a solu­
tion of 136 (7.62 g, 0.04 mol) in Ac20 (25 ml) below 5°. The 
reaction mixture was kept at 0-5° for another 12 hr, diluted with 
H20, (200 ml), and rendered faintly alkaline with 2 Ar NaOH. 
It was then extracted with Et 2 0, the extract washed with H 2 0 
and dried (Na2S04). Removal of solvent gave a colorless oil 
which tended to decompose on distillation under vacuum. I t 
was, therefore, purified bv passing through a small column of 
silica gel with C6H6 as eluant. Anal. (C8HSC1F0S) 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 C6H6 (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 Kranzlein, et a?.,8 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,16 was dissolved in 
2 A" NaOH (20 ml) and heated to 60°. 2-Chloroethanol (10.5 
g, 0.14 mole) was then slowly added and the contents, were re­
mixed for 4 hr on a steam bath. The organic layer which sep­
arated was extracted with Et 2 0, the extract washed with H20, 
and dried (Na2S04). The solvent was removed and distillation 
of the residue under vacuum gave a colorless liquid, bp 202-203° 
(10 mm), yield 17.35 g (85%). Anol. (CsH,,F03S), C, H. 

4-Fluorophenyl Vinyl Sulfone (139).—Compound 138 (20.4 
g, 0.1 mol) was added with stirring to concentrated H2S04 (14.0 ml) 
at 50-70°. The contents were stirred for an additional 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 Ar NaOH. The separated oil was extracted with 
EtOAc (3 X 50 ml), the extract washed (H20) to neutral and dried 
(Na2S04) and the solvent removed. The residue was distilled 
under vacuum to give a colorless oil, bp 149-150° (5 mm), vield 
10.6 g (57%). Anal. (CsH,FO,S) C, H. 

4-Fluorophenyl 2-(l-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 2 0 was added, the oil taken up in Et 2 0, and 
the organic layer extracted with 3 S HC1 (3 X 30 ml). The 
acid layer was basified, extracted with E t 2 0 ; the extract was 
washed with H20, dried (Na2S04); the solvent was removed; 
the product was converted into its hydrochloride and crvstallized 
from E tOH-Et 2 0 , yield 8.2 g. 

4-Fluorocrotonophenone (140).—Crotonyl chloride (10.45 g, 
(14) (a) C. MannichandG. Heilner, Ber., 56, 358 (1922); 

and J. H. Burckhalter, .7. Amrr. Chem. Soc, 64, 451 (1942). 
(b) F. F. Bliske 

(15) G. 01 Ah and A. Pavliith. Acta Chim. Acad. Sri. Hung..i, HI (1954). 
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3VFluoro-3-(l-piperidyl)pr<>piopheiione (42) (il 107 C4II1 8FNO- IIC1 C H . N , 
3'-Fluoro-3-(4-phenyl-l-piperidyl)propiophenoiie 53 105 C O I I K F N O • IK'l C I I . N , 
4'-Fluoro-2-met,hyl-3-(4-methyl-l-pipei'aziiiyl)pi,()piophe!ionf' 03 1(5") -Kid (Y^HaFX/VJIIOl ( ' .H.N. 
4'-Fhioro-3-(2-melhyl-l-piperidyl)but\Topheiione 50 l.")3 (YJF.FXO- HOI ( \H,X 
4'-Flu()i'<)-3-(4-hydi'Oxy-4-phenyl-l-piperidy])biilyropl)('!i(>i](' 05 21."> O,,H._,4FN0::- I K ' l C H . X 
4'-Fluoro-3-(4-mo]-pholinyl)butyn>pheiio!i(> 73 1(17 ( ' n H „ F N T ( ) . j - HC1 C H . X 
4'-Fluoro-3-(hexamethyleneimino)bu1 ymphenoiu' 52 147 (Y4I «FN<) • HC'l C H . X 
4'-iMethyl-U-(4-mo],ph()liiiyl)pi-opiopheiioii('" 7(1 223" (.' i4H,:,N(K- HOI N 
2'-. \Iethyl-3-(4-inorpholiiiyl)pi 'opiopheiioii() 73 ls3 C d C N O s H O ] CI I .N 
4'-Eth()xy-2-methyl-3-(l-piperidyl)pi'opiophenone lit) Isl C'ITtT2..N'(), -HCl C.II.X 
4'-Ethoxy-2-methyl-3-(4-methyl-l-pipei'aziiiyl)propinphpii(me (52) .17 1(H) ('i7H"MNu():!-2II01 ( M I . N 
.'3',4'-I)imethyl-3-(4-moi'pholiiiyI)propiupheii(iiie 42 174 ( Y I C X O • HOI C.H.N" 
2',-V-r)iraethyl-3-(4-m<)rpholiiiyl)pi'opi()phenoi)e 50 1(13 (Y.H^NO-IIOl C I l . X 
2',4'-l)imethyl-2-methyl-3-(4-moi-pholinyl)propiophenone •">"> 1ST (YiCNY )•..• IK'l X 
A'-2-(4-IMorpholiiiy])othyl 2,4-dimelhylbenzenesuIfmiamide IS 22s (YJCNYOjS-HOI N 
2',4'-I)iinethyl-3-(l-piperidyl)biityi'()pheii<iiic 75 17(1 177 ( ' l 7 ICNO • IICI C H . N 
2',4'-l)inie(hyl-3-(4-nu)rph()liiiyl)biil\'i'()|)l]('i]()iic 7s 153 CdCN"* 0 • IK'l C,1I,N 
2',4'-l)imethyl-4-(4-m(>rplioliiiyl)butyi'o])heni)ii(! 53 I7D C,,4CN(>2 • IK'l C,1I,N 
2 ,4'-I)imethoxy-3-(4-moi'phoIinyl)propiopheiioiie 5S 171 ( Y I C X O J K ' I N 
3',4'-Dielhoxy-2-methyl-3-(l-pipei-idyl)propiophenoue 51 Is2 ( YJCXXC IICI N 
4'-MelhylsulfinyI-3-(4-morpholitiyl)pn)piopheii(ine (62) 70 ISS (YJCNOYiS • HOI C.H.N 
4'-MethylsuIfiiiyl-3-(4-methyl-l-pipei-aziiiyl)propiopheii<)iie (12 197-1 OS (Y,H 2 2 X 2 O 2 S-2H01 C .H.N 
4'-Methylsulfonyl-3-(4-nK)vpholinyl)pn>piophenoiie 7(5 121 C J C N C S C.II.X 
4'-j\lethylsulfonyl-3-(4-methyl-l-pipei'azinyl Jpropiophenone 0 1 211) C„H22N,()3S • 2HC1 • H.O C.I I ,N 
l-(4-Fluorophenyl)-3-(4-moi'phoIinyl )propan-l-ol S3 17s (3 mini (YJCFNXK N 
l-(4-Fluorophenyl)-3-(3-methyI-l-pipe)idyl)pi'opan-l-ol s7 135 (Y. lhJ 'NO • HOI C.H.N 
l-(4-Methoxyphenyl)-2-methyl-3-(l-piperidyl)pmpaii-l-oI s7 158-100 n o - " mnii ( Y J C X C N 
4'-AIethoxy-2-methyl-3-(4-moiM;>holinylipropiophenone 75 170 C.J |2:,X( 0- HC1 N 
l-('4-Ethoxyphenyl)-3-(l-piperidyl)propaii-l-(il s7 100-IDS (3 mm > C . J C X I >•• N 
l-(4-Ethoxypheny])-3-(l-hexamelhyleiieimiuo)propan-l--ol 70 103 (2 mini Oi7H27N02 N 
l-(4-Ethoxyphenyl)-2-methyl-3-(l-piperidyl)pnjpaii-l-()l (72) Si) 102-163 C;7H27X(>2 • IK'l C.II.N 
l-(4-Ethc)xypheiiyl)-2-methyl-3-(l-hexa.inethyleneimiin))pi()pan-l-()l s2 1S5 (3 mini (' J II:iN(). C.II.X 
l-(2,4-Dimethj'lpheiiyl)-3-(4-morph(iliiivI)pi'opan-l-()l 05 171 -172 Cf,H2.-,N< )• HC1 C.II.N 
l-(3,4-Dimethoxypheiiyl)-2-mel.hyl-3-(l-piporidyl)pi-opaii-l-()I si 101- 102 C.JI^NO:, • IIC1 C H , N 
l-(4-AIethylsulfi]iylpheiiyl)-3-('4-niurph()linyl)pi'()paii-l-ul SO 20S ( Y , n 2 ] N O : ; S • I K ' l C . H . X 
l-(4-Methylsulfinylphenyl)-3-(4-methyl-l-piperazinyl)pi'()i)aii-l-()l 7s 210 Oi7H24N202S -2HC1 C.H.X 
l-(4-AIethylsulfonylpheiiyl)-3-(4-morph(>li]iy])pi'opan-l-ol s"> 220 ( ' 1 4 H 2 l N 0 4 S - HC1 C , H , N 
1-(4-MethylsuIfonylpheiiyli-3-(4-methyl-l-j)ipera.zinyl)pr()paii-l-(il 71 222 O,,II.,4XAiS-2H01 C.II.N 
3-(4-Alorpholinyl)-5-melhyliiidaii-l-<)ne 40 170 C,4H17X(V HCl C,II,N 
4-Fluorophenyl 2-(4-mon)holinyl)ethyl sulfoxide 00 204 O l,H,6FNO.,S-HCl C,H,N 
4-MelhyIphenyl 2-(4-methyI-l-piperazinyl)elhyl sulfoxide (82) :,:> L'01 ( Y H 2 2 N 2 O S ^ H O l - H i O 0,11,N 
4-Fluoi'ophenyl 2-(4-methyl-l-piperazinyl Jelhyl sulfone 73 230 C).,IIh,FNL;02S.21ICI • IFO C H , N 
4-Fluorophenyl 2-(4-phenyl-l-piperazinyl Jethyl sulfone 70 2:!l (YJCKXYOjS • HCl C H , X 
4-Methylphenyl 2-(4-moi'pholinyl)ethyl sulfone 71 05 CYOCXI >;,S C.II.N 
4-Methylphenyl 2-(4-methyl-l-pipenizinyl)ethyl sulfone 75 72 C4H22X202S C.II.X 
4-Methylphenyl 2-(A"-l,2,:i,4-telrahyilroioKiuinuIinvljet.hy] sulfone 75 235 (VH2 1N02S • IIOl CI I .N 
2-(l-IIexamethyleiieimiiio)pi,opiopheiiniie 50 102 (2 mm) (Y-JFiNO N 
4'-Fluoro-2-(l-pyrrolidyl)pi,opioi)henoiH' 73 144:4 mm) (YIHKFXY > X 

4'-Fliioro-2-(4-morpholinyl)pi'opiopluMi(ine si 71 (Y,Hi6FX(>2 C.II.X 
4'-Fluoro-2-(4-rnethyl-l-pipera/myl)pi'opiophenone S5 157 (3 mm! CiH,.,FN :() N 
4'-Chloro-2-(l-pyri-oIidyl)propiophe.none (92) 54 His (5 mm;" (YJCCIX'O X 
4'-Methyl-2-(pyrrolidyl)pi'opiopheiH>iie 07 150 (4 mini C4H|,,NO X 
4'-Methoxy-2-(4-methyl-l-piperaziiiyl jpnipiophenone 50 51 C;,H2 1X2< )•_> X 

25S C:,H..,N,(>-.-2I"iei N 
4'-Methox\--2-(l-hexamethyleiieimiiio)propiophenoue 74 2015 (5 mm! C r J C X C X 

210 Cf i lCNOoHCl X 
4'-Eihoxy-2-methylaminopi'()piophenone ()2 152 (2 mini CiJl17X(>j X 
4'-Ethoxy-2-(l-pyn ,olidyl)pi ,opiophenone 75 17(5 (2 mini Cdbj iXl) . X 
4'-Ethoxy-2-(4-methyl-l-pipei'azinyl)pi'opiophei]ono 5:> 47 CnibiiXjt )•• X 

207 C,f,II..4X..(),-2HCl X 
4'-Elhoxy-2-(l-hexaniethyleneiinino)pi'opiophenone 77 102(2 111111' C.-ICNO? X" 

177 C;IIo;,NO»-HCI C,H,N 
4'-Ethoxy-2-(4-methyl-l-homopipei'azinyl)propiopheiione 75 10(1 (3 mm: C-IIj6X.jO.. N 
4.'-IIydroxy-2-dimethylaminopi'opiophenone 40 105 C I I I I . , X O . , ' IJ Br X 
4'-Hydroxy-2-(l-pyrrolidyl)pi'opiophenoiie(102) 54 2(i2 (',,H I7XO.- UBv ( ',H,X 
4'-Hydi'Oxy-2-(l-hexamethyleiieiiniiio)pi'opiophenoii(! 05 205 (':,JI.».NO.• HBr 

N 

X 
3Y4'-lMmetlioxy-2-(l-pyn'olidy])pi'opioplieiioiu> 77 102 (3 mm i CK,H>iXC X 

205 C,.H-.,X<VHC1 N 
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TABLE V (Continued) 

Yield 
% Compound 

3',4'-Dimethoxy-2-(4-methyl-l-piperazinyl)propiophenone 88 
3',4'-Dihydroxy-2-(4-methyl-l-piperazinyl)propiophenone 75 
3',4'-Dihydroxy-2-(4-phenyi-l-piperazinyl)propiophenone 83 
l-Phenyl-2-(l-piperidyl)propan-l-ol 85 

l-Phenyl-2-(4-methyl-l-piperazinyl)propan-l-ol 82 

l-Phenyl-2-(l-hexamethyleneimino)propan-l-ol 87 
1 -(4-Fluorophenyl )-2-( 1-py rrolidy 1 )propan-l-ol 71 
l-(4-Fluorophenyl)-2-(l-piperidyl)propaii-l-ol (112) 84 

l-(4-Fluorophenyl)-2-(4-morpholinyl)propan-l-ol 90 

l-(4-Fluorophenyl)-2-(4-methyl-l-piperazinyl)propan-l-ol 84 

l-(4-Chlorophenyl)-2-(l-pyrrolidyl)propan-l-ol 79 

l-(4-Methylphenyl)-2-(l-pyrrolidyl)propan-l-ol 79 

l-(4-Methylphenyl)-2-(l-piperidyl)propan-l-ol 83 

l-(4-Methoxyphenyl)-2-dimethylaminopropan-l-ol 61 
l-(4-AIethoxyphenyl)-2-diethylaminopropan-l-ol 74 

l-(4-Methoxyphenyl)-2-(l-piperidyl)propan-l-ol 82 

l-(4-Methoxyphenyl)-2-(4-morpholinyl)propan-l-oI 79 
l-(4-Methoxyphenyl)-2-(l-hexamethyleneimino)propan-l-ol (122) 88 
l-(4-Ethoxyphenyl)-2-methylaminopropan-l-ol 59 
l-(4-Ethoxyphenyl)-2-diethylaminopropan-l-ol 76 

l-(4-Ethoxyphenyl)-2-(l-pyrrolidyl)propan-l-ol 60 

l-(4-Ethoxyphenyl)-2-(4-morpholinyl)propan-l-ol 70 

4'-Ethoxy-2-(4-methyl-l-piperaziiiyl)propiophenone 71 

l-(4-Ethoxyphenyl)-2-(l-hexamethyleneimino)propan-l-ol 75 

l-(4-Ethoxyphenyl)-2-(4-methyl-l-homopipei'azinyl)propan-l-ol 77 

l-(4-Hydroxyphenyl)-2-(l-piperidyl)propan-l-ol 75 
l-(2,4-Dimethylphenyl)-2-(l-piperidyl)propan-l-ol 91 
l-(3,4-Dimethoxyphenyl)-2-(l-pyrrolidyl)propan-l-ol (132) 90 
l-(3,4-Dimethoxyphenyl)-2-(l-piperidyl)propan-l-ol 92 

Mp or 
bp, °C 

196-197 (2 mm) 
167 
193-195 
150 (2 mm) 
171 
133 
249 
176 (3 mm) 
83 

113 
196 

95 
83" 

145= 
165 (3 mm) 
212 
175 (5 mm) 
152 (2 mm) 
190 
140 (2 mm) 
155 (3 mm) 
161 
185 (3 mm) 
187 

99 
178 (3 mm) 
150 (3 mm) 
162 (3 mm) 
163 

88 
73-74 

164 
89" 

142-143" 
57 

212 
198 (3 mm) 
78 

208 
189 
196 (5 mm) 
195 (3 mm) 
241 

Formula Analysis 

C16H21N203 C,H,N 
C14H22X203-2HBr-H20 C,H,X 
Ci0H2 2N2Or2HBr C,H,N 
C14H21XO N 
C I 4 H a X0-HCl N 
C!4H22N20 X 
C14H22X20-HC1 N 
Ci5H23NO N 
C13H18FXO N 
C14H20FNO N 
C14H20FNO N 
C1 3H l sFX0 N 
C,4H2iFN20 N 
Ci4H21FN20 X 
C13H18C1X0 X 
CnHisClXO-HCl X 
C14H2iXO N 
C^HaXO X 
C i , H a X 0 • HC1 X 
Ci2HiaX02 X 
C14H23X02 X 
C„H2 3X02-HC1 X 
Ci5H23X02 X 
C15H23N02-HC1 X 
C14H21X03 X 
CuH25N02 X 
Ci2H19X02 X 
C13H25N02 X 
C1SH25X02-HC1 X 
C15H23X02 X 
C15H23X03 X 
Ci5H23X03-HCl N 
C16H,6X202 C,H,X 
C16H26X202 C,H,X 
C17H2,N02 X 
CnH2 7X02-HCl C,H,X 
C„H2SN202 X 
C14H2iX02 X 
Ci4H2iX02HCl X 
C16H25XCMIC1 C,H,X 
Ci5H22X02 X 
C,eH24X03 X 
Ci6H24X03-HCI X 

" J. J. Denton, R. J. Turner, W. B. Xeier, V. A. Lawson, and H. P. Schedl, / . Amer. Chem. Soc., 71, 2048 (1949), mp 224°. b A. J. 
Rottendord, Chemische Fabrik, Belgian Patent 622,585 (Jan. 15, 1963); Chem. Abstr., 59, 2723 (1963), bp 117-119° (0.05 mm). c Di-
stereoisomers were separated by fractional crystallization. d The compounds are listed in numerical order (42-133) with the number of 
every tenth compound being given in parentheses after the name. 

0.1 mol) was added under vigorous stirring to a suspension of 
anhydrous A1C13 (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 crotonvl chloride) 
9.85 g (60%). Anal. (C,0H19FO) C, H. 

4 '-FIuoro-3- (4-phenyl-l -piperazinyl )butyrophenone (11).—A 
solution of 140 (4.92 g, 0.03 mol) and A"-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 C6H6 as eluant. Compound 11 
was eluted first, and converted into its dihvdrochloride, yield 
8.25 g. 

2',4'-Dimethyl-4-(4-morpholinyl)butyrophenone (59).—A solu­
tion of 4-chloro-2',4'-dimethylbutyrophenone16 (6.31 g, 0.03 
mol) and morpholine (2.61 g, 0.03 mol) in C6H6 (60 ml) was re-
fluxed for 12 hr and worked up as for 81, and converted into its 
hydrochloride, yield 4.7 g. 

5-Methylindan-l-one.—3-(3-Methylphenylpropionic acid (8.4 
g, 0.05 mol) was dissolved in P P X A ' ( 1 6 0 g) and heated at 80° 

for 2 hr. After allowing to stand overnight at room tempera­
ture, it was poured over crushed ice, diluted with H 2 0 (300 ml); 
the separated oil was extracted with E t 2 0 ; the extract was 
washed with 5 % X"a2C03, dried (Xa2S04); the solvent was re­
moved, and the residue crystallized from ligroin, mp 58° (lit.17 

mp 59-60°), yield 4.95 g (68%). 
3-Bromo-5-methylindan-l-one (141).—A solution of 5-meth-

ylindan-1-one (2.92 g, 0.02 mol), XBS (3.84 g, 0.02 mol) and 
benzoyl peroxide (5 mg) in dry CC14 (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 C6H6-hexane, mp 
63°, yield 2.7 g (60%). Anal. (Ci0H9BrO) C, H. 

3-(l-Piperidyl)-5-methylindan-l-one (29).—A solution of 141 
(2.25 g, 0.01 mol) in C6H6 (50 ml) was cooled to 5-10° and piperi-
dine (1.70 g, 0.02 mol) in CeH6 (5 ml) was added dropwise with 
continuous stirring. The solution was stirred for another 30 
min. Piperidine-HBr precipitated during the reaction was 

(16) P. A. J. Janssen. etal., J. Moil. ['harm. Chem., 1, 281 (1959). 
(17) J. v. Braun, G. 

468, 277 (1929). 
Manz, and E. Reinsch, Justus Liebigs Ann. Che 



488 Journal of Medicinal Chcm/xlrt/, UCO. Vol. hi, So. Yokiiv \M A. BLOCK. \.\I> ( 'I.AIIKI 

filtered off and the filtrate was worked up in the usual way, and 
converted into its hydrochloride, yield 1.17 g. 

A -(2-(4-Morpholinyl)ethyl)-2,4-dimethylbenzenesulfonamide 
(56).—-To a solution of 2,4-dimethylbenzenesulfonamide (5.55 
g. 0.0:5 mol) in 10''; NaOII (30 ml) was added 2-morpholino-
ethyl chloride- HC1 (5.52 g, 0.03 mol i and the mixture was re-
fluxed for 3 hr. The mixture was cooled and extracted with KM ) 
to remove unreacted morpholinoethyl chloride. The aqueous 
layer was acidified and extracted with EtOAc to remove un­
reacted dimethylbeiizenesulfonamide. The acid layer was then 
basified to pH 7.5 and extracted with EtOAc, washed with H->(>. 

dried (XajSOt), and the solvent was removed. The residual oil 
was converted into its hydrochloride, yield f.Sg. 
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l ,2,3,4,5,6-Hexahydro-6-phenyl-2,6-methano-3-benzazociiies. II1 ! 

XAOKATA VOKOYA.MA, FEED H. BLOCK, AND FRANK H. ("LARK?; 

DI pari tinnl of Medic trial ('lit iiiixlrt/, I'liarmact til teals Dirisiott, 
(ititftj Chemical Corporal ion, Artlnltij, Xttr Ytirl; lOoOJ 

Hectical Otiohtr 10, limit 

The synthesis of racemic l.2,3,4,5,(i-hexahydro-3.1 lrj-dimethyl-tj-phenyl-2,e-inethano-3-benzazocin-<S-ol ( VIII) 
and of its optical isomers is described. Evidence is presented for the assignment of the /S configuration of the 
11-methyl substituent. The / isomer is a potent analgetic with mild nalorphine-like antagonistic properties in 
mice. 

In the first paper of the series1 the synthesis of l.'J,:-}.-
4,."),()-hexahydro-o' - methyl - (>-phenyl-2,()-methano-3-
benzazocin-8-ol (I) was described. It -was our hope that 
modification of the basic hexahydro-2,6-methano-:->-
benzazocine nucleus I would result in a more potent 
analgetic with interesting and advantageous properties. 
The synthetic scheme so successfully applied to the 
preparation of I again proved its value in the prepara­
tion of the corresponding compound with Ale at- Cu." 

H,C—N 
C.H, C„H-, 

The required A:i-piperideine int-ermediate III was 
obtained by the procedure of Casy. el al.i These 
authors had prepared III by the acid-catalyzed de­
hydration of the trans-4-piperidinol obtained by the 
reaction of PhLi with l,3-dimethyl-4-piperidone.' and 
found the dehydration product to be an equilibrated 
mixture of As- and A4-piperideines. 

Xmr spectral data showed that the initial dehydra­
tion product was an approximately equimolar mixture 
of II and III. Prolonged refluxing (48 hr) with HC1 
resulted in a mixture containing 8 0 % of the required 
A:i-piperideine, III. The amount of III was estimated 
from the signal of the ^-Mo substituent in the nmr 
spectrum of III in CDC1?,. It is interesting to note that 
this signal, which appeared as a triplet at 5 Lob' (,/ = 

l l j Pa r t I. F. IS. Block am! K. 11. Cla rke . ,/. Me,I. Client., 12, 84S (1969). 
(2) P resen ted in p a r t at the S y m p o s i u m on Newer Analget ics and Narcot ic 

An tagon i s t s of t he Medic ina l C h e m i s t r y Section, 153rd N a t i o n a l M e e t i n g 
of the Amer i can Chemica l Society. Miami Beach. Fla . . April 9-14 . 1967. 
Uis t rac t M-l l i . 

C.'t'i Chemical A h s t r a c l s nomenc la tu re , har t 1 of th is ser ies , ' I, footnote :i. 
lit A. V. Casy , A. 11. Becke t t , and M. A. Ioriu. Trlrulieiln.n. 23 , l t d : , 

1967). 
:."),' A. Zicriru; and .1. Lee, ./, dry. Ci,,m.. 12. 911 ( LH 17 '. 

l.o cps). is due to long range coupling with the CH;. 
at the •") position since it is found unchanged in the 
nmr spectrum of the 2-substituted derivative V. 

C6H5 

0CH:, 
0CH, 

CH 

Ha 

HV H 

CH 

N' 

CH 

VI 
OCR, 

Reaction of crude III with anisyl chloride in acetone 
gave the calculated yield of the desired crystalline 
quaternary ammonium stilt IV and left the isomeric 
quaternary salt from the A4-piperideine in solution. 

The structure of IV was confirmed by its nmr spec­
trum in D 2 0. The Stevens rearrangement" of IV to V 
proceeded in (5o-7o% yield (estimated by vpc) by 
stirring the dried quaternary salt IV and powdered 
KOH in refluxing toluene. Lor characterization, the 
crude 2-anisyl-A3-piperideine derivative V was con­
verted into the crystalline phenolic derivative. 2-(4-
hydroxy ben z\T)-l,3-dimethy 1-4-pheny 1-1,2, ">,(.> - te t rahy-
dropyridine \ ' I L by short treatment- with boiling 
4 8 % HBr. The pure Stevens base V was obtained 
from the phenol VII with CH2X2 . The structures of 
the Stevens base V and of its corresponding phenol 
VII were confirmed by the nmr spectra. A minor 
product- (about ~)%) formed (hiring the Stevens re-

discussion of this reaction in • l - l > l i e u < 

piperideine sen 


