


fone experienced by us and also reported earlier,’ mas 
circumvented by the Michael addition of secondary 
amines to aryl vinyl sulfoneq.8 2-Amirioethyl aryl 
sulfoxides (VI) were s j  rithesized by condensation of the 
appropriate thiophenols with 2-chloroethanol, followed 
by treatment with SOClz to form 2-chloroethyl phenyl 
sulfides, oxidation with HXOa to the corresponding sulf- 
oxidesg and condensation with the appropriate amines. 

1-(4-Pyridy1)-3-(1-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 
adminiqt ration at  different dose levels. 

Effects on somatic reflexes were studied in chloralosed 
(SO mg,’kg iv) cats according to the method of Witkin, 
et al.,1° and De Salva and Oesterll using mephenesin as 
the standard drug. Local anesthetic activity was 
determined in rabbits according to the method of I<una 
and Seeler12 using a l.2yG saline solution of the com- 
pounds and the hemolytic activity was measured z n  
vitro following the method of Domino, et 

Results and Discussion 

The results of the testing of some compounds are 
recorded in Table I. The 2-t-amiriopropiophenones 
and the corresponding propanols in general showed 
stimulation as indicated by hyperreflexia, alertness, 
irritability, increase in spontaneous motor activity, 
piloerection, Straub-tail phenomenon, and convulsions. 
On the other hand, the 3-t-aminopropiophenones 
caused a marked reduction of voluntary motor activ- 
ity (in some cases after an initial transient increase 
in motility), sedation, tachypnea, salivation, lachryma- 
tion, and ataxia, ending in complete inhibition of the 
righting reflex. Death occurred due to respiratory 
arrest. The gross observational effects indicated the 
possibility of some of these 3-t-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 
i t  was found that 4’-fluoro-3-( 1-piperidy1)propiophenone 
(1) had marked central muscle relaxant activity. I t  
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); i b i d . ,  90, 8 (I9.5i): Justus  Liehigs Ann. Chem.,  604, 
214 (1957); ib id . ,  60S, 141 (195i ) ;  (h) .\I. Balasuhramanian and 1’. Baliah. 
J. Chem. Soc., 1844 (1954). 

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

(9) E. L .  Holmes, C. K .  Ingold, and E.  H. Ingold. J .  Chem. Soc., 1681 
(1926). 

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

(11) S. J. De Salva and P. T. Oester, ibid. ,  124, 255 (1960). 
(12) S. Kunaand A .  0. Seeler, J .  Phnrmneol., SO, 181 (1947). 
(13) E. F. Domino, K. R .  Unna, and .I. Krrwin, .I. Phnrmnrol. I k p .  Thrr. ,  

101.486 (1952). 

tic patellar reflex. I t  produced flaccid paralysis in un- 
anesthetized animals. This molecule was, therefore, 
used as the prototype and t8he rebults recorded in Table 
I show the effect of structural modificatioiis on the 
biological activity. 

It was found that changing the position of F to posi- 
tion 2’ (8) considerably reduced the activity. Replacing 
I; by Ale (12), OBu (15), and 2’,4’-AIe2 (16) groups gave 
compounds which had significant activity though of a 
lower order than that of the F analog. Replacing i t  by 
electron-withdrawing substituents like CH,SO (21), 
CH3SOz (22), KOz (23), and CF3 (24), holvever, caused 
complete loss of this activity. An F substituent in an 
aromatic system has a dual eff ect-it can withdraw 
electrons by its inductive effect and donate electrons by 
it:, 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 qtudied 
to determine the role of electronic character of the sub- 
stituent in the aryl residue was a study of the activity of 
1- (l-pyridyl)-3-(l-piperidyl)propan-l-one (30), this com- 
pound had no central muscle relaxant or C S S  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 SOz (26, 27) completely obviated the central 
muqcle relaxant activity. Some of these compounds, 
e . g . ,  4-methylphenyl %((i-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 %piperidyl- 
propiophenone (37) had no depressant or central muscle 
relaxant activity. Introduction of N e  on either of the 
alkanone residue (9, 10) considerably reduced the ac- 
tivity. Replacement of C5H& by morpholino (5) 
had a similar effect. Ring enlargement to the corre- 
spondirig 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 I’h at position 4 (4) of the piperidyl residue caused 
reduction in activity. The 4-phenylpiperidyl com- 
pound (4), however, had a significant central deprei- 
sant, antiamphetamine, and adrenergic receptor block- 
ing activitj . 

The cyclization of the alkanone residue to form a 3- 
piperidylindan-1-one (29) also abolished the cent ral 
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 vith 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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TABLE I (Continued) 
-Effect on flexe-. 

reflux Local anes- Hemolytic 
Dose Block thetic ac- activity i n  

LDbO mg/ % of Dura- t ivity and  vitro (dog 
Yield, B p  or mp, 

7 0  OC 
63 211 

m d k g  
Analysis mice ip 

kg Meph- tion duration blood a t  Other noteworthy 
iv enesin (min) (min) 0.06y0) effects Compound0 

&Met  hylphenyl 2-(1- 
piperidy1)ethyl sulf- 
oxide 

4-Methylphenyl 2-(4- 
morpho1inyl)ettiyl 
sulfoxide 

4-Fluorop henyl 2 4  1- 
piperidy1)ethyl sulf- 
one 

4-Fluorophenyl 2-(4- 
morpholinyl) et hyl 
sulfone 

methylindan- 1-one 

piperidyl) propan-l- 
one 

1- (4-Fluorophenyl)-3- 
(1-piperidy1)propan- 
1-01 (31) 

1-(4-Fluorophenyl)-3- 
(2-methyl-1-piperi- 
dyl) propan-1-01 

l-(4-Fluorophenyl)-2- 
methyl-3-( l-piperi- 
dy1)propan-1-01 

1-(4-Methylphenyl)-3- 
(I-piperidy1)propan- 
1-01 

1-(4-JIethyIphenyl)-2- 
methyl-3-(l-piperi- 
dy1)propan-1-01 

phenyl)-Z-methyl-3- 
(I-piperidyl) propan- 
1-01 

4’-Fluoro-2- (l-piperi- 
dyl) propiop henone 

4’-Rlethyl-2-(l-piperi- 
dyl) propiophenone 

4’-Hydroxy-2-(4- 
morpho1inyl)propio- 
phenone 

piperidyl) propiophe- 
none 

piperidy1)propiop he- 
none (41) 

3-( I-Piperidyl)-+ 

1-(4-Pyridy1)-3-( 1- 

1-(2,4-Dimethyl- 

2’,4’-Dimethyl-2-(1- 

3’,4’-Dihydroxy-2-(1- 

Formula 
C M H ~ I N O S . H C I  C , H , N  

C , H , N  

C.H,N 

C , H , N  

C.H,N 

C , H , N  

C . H , N  

C , H , N  

C , H , N  

C , H , N  

C,H.N 

C,H,N 

N 

N 
N 
N 

C,H,N 

N 

10 

10 

10 

10 

10 

10 

10 

10 

10 

5 

5 

5 

5 

10 

10 

10 

0 

60 

20 

30 

0 

0 

0 

80 

0 

50 

40 

60 

0 

100 

0 

62 

800 

280 

800 

422 

200 

150 

295 

250 

200 

I50 

350 

200 

750 

250 

300 

0 

60 

25 

60 

68 217 Weak anticonvulsant 

89 218 CiaHiaFSOd3. HC1 Weak analgetic, 
anticonvulsant 

Depressant 81 238 C I ~ H I ~ F N O I S  HCI 

44 207 

45 Oil 

87 5-1 CirHmFNO 0 0 Hyperreflexia 

83 137 CisHznFNO .HC1 60 Caused a nonspecific 
block of reflexes 

91 182 CisHmFNO.HC1 0 0 Depressant 

89 82 CisHnaNO 26 Complete 
(10) 

30 Complete 
(12) 

35 Complete 
(15) 

0 Stimulant 

87 17.5 CiaHzjNO , HC1 0 Stimulant 

CiIHnNO HC1 90 212 0 

79 156 (6 mm) 

88 168 (5 mm) 
211 

70 206 

Ci4HiaFNO 

CiaHsiNO 
CIsHziNO.HC1 
CizHiiNOa. HBr 

Complete + + + Stimulant 

0 ++ Stimulant 
( 5 )  

86 158 40 Complete +++$ 
(1% 

0 0 0 76 234 

a E. D. Taylor and 1%’. L. Sobles, J .  Arne?. Pharm. Ass. Sci. Ed., 49, 317 (1960), mp 190”; b ibid., mp. 215-217’; c L. Beregi, P. 
Hugon, and J. C. Le Douarec, French Patent A11459 (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, J .  Chem. Soc., 312 (19.58), mp 175”; e E. Profft, Chem. Tpch., 4, 241 (1952), mp. 
17.5-176”; J W. B. Wheatley, W. E. Fitzgibbon Jr., and L. C. Cheney, J .  dmer. Chem. SOC., 76,4490 (lQM), mp. 198-200’. 0 The com- 
pounds are listed in numerical order (1-41) with the number of every tenth compound being given in parentheses after the name. 

onized 75y0 amphetamine (100 mg/kg ip) induced tox- 
icity in grouped mice. At this dose in rats i t  showed 
15y0 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 a t  30 mg/kg 
ip it prevented the tonic extensor phase of the electro- 
shock seizure (48 MA, 0.2 sec). I ts  local anesthetic 
activity mas of the same order as of procaine.HC1. 
I t  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 i t  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 

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

4’-Fluoro-3- (1-piperidy1)propiophenone (l).-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, LD5, by this route being 360 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 \yas normal, pinna reflex was 
absent, and corneal reflex was intact. S o  head drop 
waq seen. 

In rats a t  a dose of 12.5 mg/kg ip 1 produced a weak 
analgetic activity. At 0.25 LD,, in mice it caused 100% 
potentiation of the hypnosis produced by 40 mg/kg ip 
of Sa pentobarbital. A t  a dose of 10 mg/kg ip 1 antag- 





Compound 

49 
3 0 
80 
60 
17 
74 
16 

.-)9 

.j 8 
62 
64 
26 
28 
8.5 

1 

- -  
.I.) 

1 

Catidzdu 
ulbz1 , l , L . l  

+" 
1 : 20,000 + 
1 : 40, no0 + + + + + + + + + + + + + 

CrUptoco(cu\  
ueofornmri 5 

1 : 40,000 
1:80,000 
1 : 80.000 
1 :40,000 
t + + + + 
1 : 40,000 
+ + + + + + + 

T LBLI, IT 
Trii h ogh Utu t i  

m e d u g r o p h 2 i t e ,  

1 : 320,000 
1:160,000 
1 : 40,000 
1:  160,000 
1 : m, noo + 
1 : 80,000 
1 : 160,000 + 
1 : :320,000 
1 : 2n,000 + + + + 
1 : 160,000 
1 : 160,000 

.llzi ru ,po iu i i r  
( ( ( , i t .  

1 : 160,000 

1 : 80,000 
1:320,000 
1 : 160,000 + 
1 : 160,000 
1 : 160,000 
+ 
1:160,000 
1 : 40,000 + + + + 
1:160,000 
1 : 320,000 

1 : 320, ooo 

d .pergilluV 
i i i y e r  

+ 
1 : 40,000 
1 :40,000 
1:20,000 + + 
1 : 20,000 + + 
1 : 40,000 + + + + + + + 

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

reduced pressure and the residue was crystallized from EtOH- 
Et& to give 106 as light grey needles, yield 6.65 g. 
2-~-Amino-l-phenylpropan-l-ols.-These were prepared from 

the corresponding propiophenones (I)  by reduction with LAH 
(Et&) and worked up in the usual way. 

3+Aminopropiophenones.-The synthesis of 4'-fluoro-3-(1- 
hexamethy1eneimino)propiophenone (7) is representative of the 
general prored~ire '~  followed for 1 he synt,hesis of 3-t-aminopro- 
piophenones. 
-4 solatmion of 4-fluoroacetophenorie (6.90 g, 0.03 mol), hexa- 

methyleneimine. HCI (6.7% g, 0.05 mol) and paraformaldehyde 
(225 g, 0.07.5 mol) in absolute EtOH (70 ml) cont,aining a few 
drops of concentrated HC1, was refluxed for 2 hr. After cooling 
the solution and adding a furt,her quantity of paraformaldehyde 
(1.50 g, 0.0.5 mol), the refluxing was coiitiriued for another 3 hr. 
The mixture was t,hen concerit mted under reduced pressure: H2O 
was added to the residue, and the oil which separated was ex- 
tracted with EtuO. The Et20 layer was extracted with 3 S 
HC1 ( 3  X 50 nil); the acid layer was basified wit,h XHaOH: 
the liberated base was extracted with Et,O; the extract was 
dried (Xa2S04); the solvent was removed: aiid the residiie war 
converted iiit,o its hydrochloride, yield 9.73 g. 
3-t-Amino-l-phenylpropan-l-ols.-These were prepared from 

the corresponding propanones by reduction with LAH (EtpO) 
or XaBHa (IIeOH) and the prodnct worked iip in the usual 
manner. 

1-(4-n-Butoxypheny1)-3-(l-piperidyl)prop-l-ene (134).-4'-n- 
But~oxy-3-(l-piperidyl)propiophenorie (15) (2.25 g, 0.01 mol) 
was reduced with LAH (0.75 g, 0.02 mol) in  Et& aiid worked 
up in the nsiial mariner. The prodrict after purification by 
chromatography over a column of basic aliimina with C6Hs 
as eluant was obtained as a colorless viscous oil. Anal. 
(CIRH?,NO) C, I f ,  N.  Ith hydrochloride had mp 197-19%" (EtOH- 
EtrO), ILV Amax C2H:OH 269 mp (log t = 4.24). Anal. 

4-Fluorophenyl 2-Hydroxyethyl Sulfide (135).-To a solution 
of 1-fluorobenzenet~hiol (64.5 g, 0.5 mol) in 10yc SaOH (200 ml) 
was gradually added 2-chloroethanol (48.3 g, 0.6 mol), the reac- 
tion mixture was refluxed for 30 min aiid allowed to cool when 
an oily layer separated. I t  was then extracted Tvith Et20 (3 X 
100 ml), the extract was washed with H20 to neutrality and 
dried (NalSO,). Removal of solvent fiiriiished a colorless oil, 
bp 130' (10 mm), yield 77.3 g (90.2r;). Anal. (CsH9FOS) C, 
H. 

4-Fluorophenyl 2-Chloroethyl Sulfide (136).-To a vigoromly 
stirred solution of 135 (17.2 g, 0.1 mol) in  dry pyridine (7.9 g, 
0.1 mol), SOCh (14.28 g, 0.12 mol) was added dropwise. A 
precipitate was formed after about half of the SOC1, had been 
added but redissolved on further addition forming two layers. 
SO2 was removed on a steam bath. The reaction mixture was 
cooled and extracted with Et20 (3  X 50 mi). The extract, 

(C,,H2iSO.HCl) C, H. 

(14) (a) C. Mannich and G .  Heilner, Bey. ,  66, 356 (1922) ,  f h )  F. F. Rlbke  
and J .  H.  Riirrktialter, .I. A m r r .  Chem. Sor., 64, 4.51 (1942). 

was washed (10% Sa2C03 solution, HuO), dried (?;anS04), and 
solvent was removed. 1)istillation of the residue gave a color- 
less liquid, bp 120" (20 mm), yield 17.7 g (93%;). Anal (CJIgClFS) 
C, H. 
4-Fluorophenyl2-Chloroethyl Sulfoxide (137).-Fuming HNOI 

(1.36 g )  in h c 2 0  (6 ml) was added slowly under stirring to a solii- 
tiori of 136 (7.62 g, 0.04 mol) in  AcuO (25  ml) belolv 5". The 
reaction mixture was kept at &5' for another 12 hr, diluted with 
HrO, (200 ml), aiid rendered faintly alkaline with 2 S SaOH. 
I t  was then extracted with Et&, the extract washed with HnO 
and dried (Sa2S01). Removal of solvent gave a colorless oil 
which tended to decompose on distillation under vaciium. It 
was, therefore, purified by passing through a small column of 
silica gel with C6H6 as eliiant. 

4-Fluorophenyl 2-(4-Morpholinyl)ethyl Sulfoxide (81).-A 
solution of 137 (1.13 g, 0.02 mol) and morpholine (3.48 g, 0.04 
mol) in  CsH6 (40 ml) was reflrised for 12 hr aiid worked up in 
the usiial way, yield 3.5 g. 

Methylphenyl Vinyl Sulfone.-IIethylphenyl vinyl sulfone 
was prepared acrordiiig to Krinzlein, et nip 66" (lit.8 mp 
6,5-66') 

4-Fluorophenyl 2-Hydroxyethyl Sulfone (138).-Sodium 4 
flriorobeiizeriesiilfiiiate (18.2 g, 0.1 mol), prepared by the re- 
diwtioii of 4-fliiorobe1izeiieriilfoii~l chloride,15 was dissolved in 
2 NaOH ( 2 0  ml) and heated to 60". 2-Chloroethanol (10.5 
g, 0.14 mole) waq then slowly added and the contents, were re- 
fluxed for 4 hr on a steam bath. The orgaiiic layer which sep- 
arated was extracted with Et,O, the extract washed with H,O, 
and dried (Na?S04). The solvent wai removed and distillation 
of t,he re.-idue under vacuum gave a colorless liquid, bp 202-203" 
(10 mm), yield 17.35 g (%Fc). 

4-Fluorophenyl Vinyl Sulfone (139).-Compound 138 (20.4 
g, 0.1 mol) was added with stirring to concentrated HsSOd (11.0 ml) 
a t  5O-TO". The contents were stirred for an additicnal 1 hr a t  
room temperatiire arid poured onto crushed ice, extracted with 
EtOAc to remove uiireacted 138, and the aqueous layer was 
basified with 2 S SaOH.  The separated oil was extracted with 
EtOAAc ( 3  X 50 ml), theextract xashed (HsO) to neiitral and dried 
(Xa2S04) and the rolveiit removed. The residiie was dist.illed 
under vaciiiim to give a color1 p 149-150O (5 mm), yield 

4-Fluorophenyl 2-il-Piperidy1)ethyl Sulfone (27).--4 solii- 
tion of 139 (5.58 g, 0.03 mol) and piperidiiie (3.02 g, 0.036 mol), 
in EtOH (25  ml) coiitainiiig AcOH (0.1 ml) was kept a t  room 
temperature for 30 hr. EtOH was removed by distillation under 
reduced pressure, H 2 0  was added, the oil taken up in  E t20 ,  and 
the organic layer extracted with 3 S HC1 (3 X 30 ml). The 
acid layer was basified, extracted with EtZO; the extract was 
washed with H20, dried (?;a2S04); the solvent was removed; 
the product was converted into its hydrochloride and crystallized 
from EtOH-EtzO, yield 8.2 g. 

4-Fluorocrotonophenone (14O).-Crotonyl chloride (10.45 g, 

dnal.  (CaH3CIFOS) C, H .  

dnal .  (C,HsFO~S), C, H. 

10.6 g ( 5 7 7 ) .  Anal. (CaH:FO 

(15) G.  Olirh and .4. PavI6th.  A r t n  Chim.  A c n d .  Sci. H u n g . .  4, 111 (1954) .  
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TAULK v (Conti7bucd) 
I-ield AIp or 

C' omimi  ndd % b P ,  O C  Formula .inalysis 

:2',4'-L)imethoxy-2-(4-met h\l-l-piperazi~iyl)p~u.o~~iopheiio~ie 88 196-197 ( 2  mm) C16H2$203 C , H , S  
3',4'-C)ihydroxy-2-(4-methyl-l-piperaziiiyl)propiophenoiie 7.5 167 
3',4'-l>ihydroxy-2- (4-phenyl- 1-piperaziny1)propiopherioiie 83 193-193 
l-Pheny1-2-( 1-piperidy1)propaii- 1-01 83 130 ( 2  mni) 

l-Phenyl-2-(4-methyl-l-piperaziiiyl)propaii-l-o1 

l-Pheiiy1-2-( l-hexamethyle~ieirnitio)pr~~pa~i-l-o~ 
1 -(4-Fliloropheiiyl)-2-( l-p?.rrolidyl)pr(~pali-l-ol 
1-(4-Fluoropheilyl:-2-( 1-piperidy1)propaii-1-01 (112) 

1-(4-Fluorophe1iy1)-2-(4-morphol~1i~l)plopari-l-ol 
1-(4-Fluorophenyl)-2-(4-rnet h?.l-l-piperaziilyl)propaii-l-ol 

1-(4-Chloropheny1)-2-( 1-pyrrolidy1)propari-1-01 

1-(4-llethylphetiy1)-2-( 1-pyrro1idyl)propati-1-01 
1-(4-hIethylpheiiyl)-2-( 1-piperidy1)propaii-1-01 

1-(4-l1ethoxypheiiyl)-2-dimethylaxnitiopropaii-l-ol 
1-(43lethoxypheny1)-2-diethylamiiiopropari-l-o1 

1-(4-AIethoxypheny1)-2-( I-piperidy1)propaii-1-01 

1-(4-RIethoxypheri~l)-2-(4-morpholiiiyl)propa1i-l-ol 
1-(4-hIethoxypheriy1)-2-( 1-hexamethy1eneimiiio)propaii-1-01 ( 122) 
1-(4-E thoxypheiiy1)-2-methylamiriopropan-l-o1 
1-(4-Et hoxyphetryl)-2-diethylaminopropaii-l-o1 

1-(4-Ethoxypheuyl)-2-( l-pyrrolidy1)propitii-l-ol 
1-(4-Ethoxypheiiy1)-2-(4-morpholii tyl)propan-l-ol 

4'-Et hoxy-2-(4-met hyl-1-piperaxiiiyl)propiopheiioiie 

1-(4-EthoxS.pheiiyl)-2-( 1-hexamethy1eneimino)propati-1-01 

l-(4-Ethoxypheriy1)-2-(4-niethyl-l-homopiperaziiiyl)propaii-l-ol 
1- (4-Hydroxyphenyl)-2-( 1-piperidy1)propaii-1-01 

I-(2,4-Dimethylpheiiy1)-2-( 1-piperidy1)propaii-1-01 
1-(3,4-Dimet hoxypheiiy1)-2-( 1-pyrrolidy1)propan-1-01 ( 132) 
1-(3,4-Dimethoxypheriyl)-%-( 1-piperidy1)propaii-1-01 
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8% 133 

249 
57 176 (S mm) 
71 S3 
x4 113 

196 
90 95 
84 83C 

145. 
79 163 (3 mm) 

212 
79 175 ( 5  nim) 
83 152 ( 2 m m )  

61 140 (2 mm) 
74 135 (3 mm) 

161 
h2 183 (3 mm) 

187 
79 99 
88 178 (3 mm) 
,59 150 (3 mm) 
76 162 (3 mm) 

163 
60 h8 
70 73-74 

164 
71 SgC 

142- 143' 
75 37 

212 
77 198 (3 mm) 
75 79 

208 
91 189 
90 196 ( 5  mm) 
92 195 (3mm) 

190 
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J. J. Ilentoir, R. J. Turner, W. B. Seier, \'. A.  Lawson, and H. P. Schedl, J .  . l n w .  Chem. SOC., 71, 2048 (19491, mp 224". * A .  J. 
c Di- 

d The compounds are listed in iiumericd order (42-133) with the number of 
ltottendord, Chemische Fabrik, Belgian Patent 622,585 (Jan. 15, 1963); Chem. ilbstr.,  59, 2723 (1963), bp 117-119' (0.05 mm). 
stereoisomers were separated by fractional crystallization. 
every tenth compound being giveii iii parelltheses after the iiame. 

0.1 mol) \vas added iitider vigoroiis btirriiig t o  a suspeiisioii of 
airhydrolib AlCb (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 miii the con- 
tents were worked up in the usual manner aiid the product 
distilled, bp 140' (10 mm), yield (based on  crotonyl chloride) 
9.83 g (60Yc). 
4'-Fluoro-3-(4-phenyI-l-piperazinyl)butyrophenone (11).-A4 

sol~ition of 140 14.92 g, 0.03 mol) aiid ~~-phenylpiperaziiie 4.86 
g, 0.03 mol) in EtOH (35 mi) containing AcOH (5 drops) was 
left a t  room temperature for 30 hr, and the product worked lip 
iii t,he risual way. The residnal oil was chromatographed over 
hasic alumina (Grade I) usiiig CsH6 as eluant. Compound 11 
was eluted first, and converted into its dihydrochloride, yield 
8.25 g. 
2',4'-Dimethyl-4- (4-morpholinyl)butyrophenone (59).-A solu- 

t ion of 4-chloro-2',4'-dimet~hylbiityrophenonei6 (6.31 g, 0.03 
mol) and morpholitie (2.61 g, 0.03 mol) in (60 ml) was re- 
fluxed for 12 hr and worked tip as f,)r 81, mid coiivertetl irit,o it~s 
hydrochloride, yield 4.7 g. 
5-Methylindan-1 -one.-~~-(~-~Iethylpheiiyl)propioiiic acid (8.4 

g, 0.05 mol) \vas dissolved in PPA (160 g )  aiid heated at 80" 

Anal. (CloHisFO) C, H.  

(16) P. .I. J .  Janssen. et  i i l . .  J .  .\led. f ' h u r m .  Chrrn. ,  1, 281 (1Y5Y) .  

for 2 hr. After allowiirg to s t a id  overnight at room tempera- 
ture, i t  was poured over crushed ice, diluted with H20 (300 ml); 
the separated oil was extracted with Et,gO; the extract was 
aadhed with 5% Sa,COa, dried (Na2S04); the solvent was re- 
moved, and t,he residue crystallized from ligroin, mp 58' (lit.I7 
mp 59-60'), yield 4.93 g (687,). 

3-Bromo-5-methylindan-1-one (141 ).-A solution of 5-meth- 
ylindaii-1-one (2.92 g, 0.02 mol), S B S  (3.84 g, 0.02 mol) and 
benzoyl peroxide ( 5  mg) in dry CCh (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 uiider reduced pres- 
sure and the residue was crystallized from CgH6-heXalie, mp 
63", yield 2.7 g (60%). 
3-(l-Piperidyl)-5-methylindan-l-one (29).--A solution of 141 

(2.25 g, 0.01 mol) in CsHe (50 ml) was cooled to 5-10' and piperi- 
dine (1.70 g, 0.02 mol) in CaH6 (5  ml) was added dropwise with 
coritiiiuoiis stirring. The solution was stirred for another 30 
miii. Piperidine .HBr precipitated during the reactioti was 

Anal. (CloHgBrO) C ,  H. 

( l i )  J. v. Ilraun, G. bIanL. and E. Relnscti, Justua Liebaya drrn.  Chem., 
468, Pi7 ( l Y P Y ) .  
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