881, 893 5 i di n-4-o0l in Exanple

12 yielded 1-[y-(p- EXAMPLE 20 chl or obenzoyl ) propyl] - 4
- (p -_fluorophenyl)- Substitution of 17 parts of 4-(p-chl oro-

pi peri di n-4- ol nelti ng at 135-136[err]C. and phenyl) - p| perrdr n-4-ol for

the 4-phenyl pi per - 1 - [y - (p - chlorobenzoyl)propyl] - 4 - (p-
idin-4-ol in Exanple 18 yielded 1-[[err](p- -5 fluorophenyl)piperidi n 4 ol
hydrochl oride melt- toluyl)propyl] - 4 - - chl orophenyl ) pi per -

ing at about 202.4-204.4[err] CPATENT SPECIFII@A@IOI@ at about
141-142[ err] C EXAMPLE 14

EXAMPLE 21 5 S B B ution of 17 pa¥@ PRAWINGD- chl or o- Sub881L893

phenyl ) - pi peri di n-4-ol for the
-oIDatfeoff‘!trige;o'#Plghémyfqgtiqoeﬁnrtﬂ|lﬂ 145%| 10 i din-4-ol

P b8 | ded
rr ]fg[‘hpatlon bﬂf %ﬁg}%‘lgoy] ) %:’ gpyF] _N04 1277?/58._

pi [Sempleié Spedfication rPakiishiedrgNov.o8, 18ddout
pi peridin-4 4 154-155[err] C and 116-117.4[err] C 1 -
[[err] - zoyl)propyl - 4 - - EXAMPLE 22

\
(p
chl or opheny! )iplgxes aficeptance: —Chiss 2 |462; ClC Bn1HY), SPLESK (4:6),
equi ol ecul ar amount of 15 Eé’gflf 15 ésﬁ Aﬁa :(%1 33'-65%%'6B5'
AR at Prel.

m xyl ene for the fl|uorobenzene 1'n
EXAMPLE 15 International GlassiﬁcatioB -yp%?cd d

[err] chl or o- 0, p- di net hyl butyrophe(]@n@LETE SPECfubstigNnt i on of an
equi nol ecul ar amount of boiling at about 140-146[err]C. at 5 mm

brormobenzene for the fluor obenzeneAryiptperiding Beriyadives  paration D

yi el ded y-chloro-pybroapbutyho: yae JWRSEN,t Uf | 08 QfidPaddduldn®) ammontum non-
y-chl oro-o, p- 20 Aﬂh&fﬂs@@&e é\%‘ rgg)ss'é!ir 11&9‘[‘&15—7 [ @kit |shits wikth g{mty I,of inorganic and 40
di met hyl - but yr ophhzano nBelgivingra  Gitien <{f qudglum;hﬂQ)r grong&ganic ampsr iedwlingeulphuric, phos-
but yr ophenone i1 Exdnpietey e dhas Of PRKALL Pl bty hrdiramc oy
parts of y-chl OI‘ ﬁymeth(xppbb w}n Bﬁxin% Q'FbYrLe, " cifmic,” t f'y,lcﬁ Mﬁé, s bénzmc,
br onobut yr Ophenon@ BeOpartidaRrly @escribed fth Qn@lwuyer Oglucodic,Ohscdibiciraag hilaed AédsTETHey NE5
at about 183- fo ovpeenient: Exanpl e 1 yi eI dedsolfornf quaternafypammonB®. s4fisewith C,

25 bronobenz oy (gr [ 1n]'ent10n4 relateﬁ h@ n?fP‘ﬁ‘?‘ﬁ?fé’ ingyj Jariety of ofganic esters of \splphyrie, ?’gm-
(o)

alic and honic “acids.”_Among
90 4ol hydh T o Bluhds i 3 inrAlar 3 sl bbb S b
equi nol ecul ar anou ntamgf- alkyl - 235:;&{1@&&]164 - ols ethyl chloride, propyl chloride, butyl chloride, 50

p-xyl ene for the d¢flthoswtrelnfermds | n Pr epar at i onisobutyl chloride, benzyl chloride andE’)@tNM

16 B yi el ded [err] chl or o- hromiflsy papile
Substitution for an equi nol ecul punt bonlm?ﬂq “fl’ T 3,’,% mgh

of 15.3 part-s 47

_p_
-y

et

lu
pressure. 30 of o-bromtebueng the mbr Oéfﬂﬂelnudﬂﬁbehydnn, ;ﬁom&tnt thktmtgatnmf 55
10 parts of [err]-chloro-2,5- Art benzenealthme@p,ametbﬁ‘“@lnbl@nWéP%Ié@tyl

y-chloro-o- di et hyI but rop none for the 21 invention can be
et hyl but yr oph&hol og‘ %itgoﬂﬁﬁ e mﬁ?&%% 07 g foreion o o
yielded 1-[[err]- m halophe@g etuampheayl;astswye halide of the general formula

xyl oyl ) propyl ] - 4- gmlaxejnydqnet}mvphdwh -thienyl, or hipeteo- A };B | on of 9.4
parts of [err] -crﬂyeitcémﬁlaﬁc 6“1‘*°Héﬁfé‘lct"i“ﬂgl"gat 176. 5217 E[Aé]?%

met hyl but yr Oph%‘h a(%F oqgr i (auugfxplﬁ Yh@on with an appropnat@%ﬁﬂ?&dﬁ-ﬁﬂptpendm—
100 phenone i ssyﬂhﬁi i Charber] Jt@ntsy | 4-010 ’Ithc)lmytiO)l can stms«tdr ttul;ltm @m of

an equi nol ecul ar ammm adqiwer alkylm odighl] compaipipge ny‘Frf%F“j e ntind S&“ gromw %’t §: glse
0, p- di net hyl ac?alst o en;ii :E%ls Prf) WO HRioro- eg. t'@,g,p g&
acet ophenone | loﬁphe)ﬁ 1€ yP-or iodo- alkanone e.g. acetone, pen-

di methyl-[err]- sddycsle AR t ondnocmgnc aaimaadootatwndoln cert@ulgestsrttmtea@lnn may an
equi mol ecul ar arrmyrittocadion raﬁga ﬁﬁ glglr dess é‘gé% 5 "t Jr accderpigd by the use of gleygred

m br orot ol uene (ITDO‘F’ ‘lh ellin l oy 1ALk hitQQ uSd 2@ fhtermediates
equi nol ecul ar e

radlcal HARI‘ aRgr @ﬁtﬂaﬁlﬁ fe yd e]:ad&;d c{nﬁérﬁe}lﬂy: bﬂeﬁh&dﬂ-b}f}ﬂ‘ml‘hﬁgﬂhl-
of o0, p-di met hyl - [@mechylaet hyﬂomeytc,eneetﬁymropylh@, [ Erafty reactlon, i é:g‘% gaiations

1
boi ] ing at about %&%‘2& ;I:c"ltca ﬁgﬂ?ga%}{ pre??rrej.l E?ﬁ;%?gg %& o&%ﬂz ﬁ ieal %Jf 75

=

70

at 4 mm pr ess \ d xyl
bo t of the invention is represented by substituted benzene such as toluene and xy ene,
xylyl)-1, egtln aﬁ%g{‘{ngpﬁ{ Fhéth Gk is 4@mdibytbhe- a halogenated benzene such as chlorobenzene,
radical. bromobenzene, and fluorobenzene, or an

The organic bases of this invention form alkoxy benzene such as anisole and phenetole.

{Price 3s. 6d.] )
w48 %



45 Substitution of 9.3 parts of y-chloro-m chloride nelted at about
216. 8- 220C. 110 nmet hyl but yrophenone for the [err]-chl orobutyro-
Substitution of an equiml ecul ar. anount. of phenone in Exanple 1 yi el ded
1-[y-(mtoluyl) 4 - (op - xylyl) - 1,2,3,6 - tetrahydropyridine

propyl ] -4-pheny|piperidin-4-o| hydrochlorlde for the

4- phenyl - , 3, 6-tetrahydropyri d| ne i-n - melting at about 180 181. 5C.
Prepar at i on F yielded white, %/st alline 50 EXAMPLE 18
4- (op=2yl yl) - 4- br onopi peri di ne H‘\?E} Bbr oni de. 115 Substitution of an

equi nolaegiteAfataBROMEH as Qfannic ch@H@eS@aht U4-bi@RofRibrostRze S W @@l geUbfadmanmount Qb
t ol uenée fsed ratHaemﬁd gloniphandiend. | N Prikpatiapars pf y-cholorobutyrommle in 64

4- (o, p: XT}P temﬁ?‘éﬁw% f%r}fdﬁ“ﬁ@feﬁ @P@b?fo?weﬁe"eeff add@l ang f d@gmre .
[errq - %}Lg@ Eg t)xlxh{% %lf@gg Wlt Elg % &ﬁgﬁms?{heﬁ‘f"% I‘I di-ne
hydr o- by acid f}? lb’eﬂs&oiaﬁhe drt.rrfC o stand at room temperature for 15 e in
Pr epar atTihoA-at3lpipeeiflioetiolt 1h@mﬂlm’ese<;an 5%nd the SxdaastGrtgua:rd meagemf wib, dbcqnar ts of

y-chl OW’M Y resieg e appropraiat-arylof Pascgg , ri;sgtgfo 1Y
et HU' ﬁﬁl S@Eyg Ersu;g'hﬁe}?; fge éfﬁl ;8 se a p ried 5 er}gme in

Exanpl gardl-3bemeisst L Edr tfup'cﬁrﬁk U¥hhydrous s tsmf)natej Ql'ﬂaréa an&é parts of
4- (o, psm r5gI4}arylpxper inedpol. - 4- pheny Icqmrged urderrrediead| pressweel Whagsidvat
pi per i ZP“I?P“‘;F ﬂi“h‘é"e “ has f [) gleld % Chl"{g'smqugi%t‘*t)’l‘gZ 123.2[err]C.
£ ol B Eein Lel it B st DR PR E Ty
1- [ [@;FeEx]icaﬂy, (tt2, dompouxds! x@)édh)cpmepsy - (omﬁpmlﬁ&q D Substitution of
15. 6 paedyd  addicql- (ephibit umruulhsmgylaydl) eallutlgh of- 94pg1rs of methyl bromide in
phenyl s};;;flu éﬁ‘ic@ 5!1[1(:4509 Outou s O e re u;Eg usp:rrlszzs Yy p;rrthWWLE .
i di BO g@n E ﬁg a lé%f géﬁ: sﬁlfn - parts og@éﬁ- ﬁ?f Ofg an
equi NDpyedi, akd epammhc ents. 1Ol Uyl vy epyded for 2 hourE,Pand sfz pummphenyl ) pi per -
ani sol e Thogomppumds Wh;@roerbewzehequn- Pp-dpureagitepbenoR vBE: addqdlmmc@xlrse mel ting at

fi h it

about g o b Clrboontir P OBl ”;%;x négﬁ‘“?“éﬁ %@J f 130
6 25 following Examples. In these Examples quan- 24 hours erature. The !:lt gsion of 10.1
]E)ar ts hges jte mhﬂcﬂﬁ?ré pmg ggg welgh-tc teﬁpera- comple Horeﬂ%agaﬁ by thenh'ﬁyigqhﬂﬂ()dgut yr ophenon]?

e €X] (< entigra o]
pﬁrengn%gé;{%pé%mﬁ ﬂpgpsso d“ igm ezﬁl Si ext%' %@még ?gra{rﬁgnt o
fl ugy obenzene Ipe R AR £- le a Ei,me,per'phéil g - 4 - ol
hydr o- At soludion B 7 paksdﬁd/-ch!oecrb bhhmm eixetdned( lwt h}dfou5 calddmh or i de nel ting

nzene was T t 72
E;Aﬁ/goqmon@'?r%gd and?’go 1ﬁ§ o:': suspension 0 gﬁ lﬁ%ﬁ;ﬁ@ ]i%}z‘ﬁwiyo 4’“‘3 SLF 1’) ; ch-
f I 310 t

Subsd i kﬁeﬁeoaml}ml e :d cﬁlxpfﬁﬁlk§ c&%;litcﬂ]’ rlvas Ohé@tedd 1o aet enpene for the
[ err] -t lcating bt rwas removediygih imt er h@xdcrne pie@nuret bfes emr] -Tdhl or obut yr o-

henorf'@slcPPtE%é 'Y’Feél B’é‘&lre ctipg ted e‘i%ne in Exanpl e
1 and %Ei mé?fd - Q,gpy éﬂf/j,jiwndpﬁ I°h°f Hoh-4-0l melt- 10
par s dﬂ&lﬁﬁa lﬁ'htp%d dm@-oﬁ roguidbne Wal Gddll talmuettheﬂ_ 1@s118[err] C

t he 4- xyteﬂ) mp?e:r nedhcw—pteswke to penexeamglugon] The solntier chad fradtionatdd by r] - (p -
ani so 3, d the gesidue was distilled to n%ﬁ P%U 1e1d p-fl '“‘m?“FYEfE}’F“Bi)henyl ) -

h

g

pi peri hnl;og“;‘t’m‘lnhe““}i bmhng a alf&u ' eu e 0 u%%—p%? P Thi & ophene 141
at gbout 130- 13#kerdk iBfON Pmpamcs: Bf y-chl or chetyryl

chl ori d&o a ayspensiqQof 3‘10 parss ‘of aluminium A mixturg Yo of ammomum

h d 3000 rt
parts c@:‘)en aﬁﬁglggﬁ:ﬂgggig amb%rff 8 l%ﬁj wgnmg and. hg::eﬁg i“ bf 17 parts of
4- (p- C:h Qnd ¢ SWhild! the t@xﬂﬂ@ﬁfu&t UdoBlingaR Hinfaind re, 944

phesoy | was gaparnud htnabdut 0l0°G.p141t fass of4 - fapxs fof u@rxemylstyq@w tvere @ﬁdestsa)mm caighl ori de

wer e ,é’a“@ by ad "’LEO qrme”déi?q’r‘!:fais T o, ;;' el ded hour
peri 0 &f&ﬁs nﬁ e of he reacti pqi; ¥e]Jdrop
ani so msomh et wa;: 010 4cprapAhagz i sErbved and the

St i 457 iifg ice Mter. The orgamc layer was separ- were added the stirring was continued for 120
ated, washed with water, dried over anhydrous for 20 hours. The methanol was removed in
sodium sulphate, and filtered. The filtrate was wacuo and the residue was diluted with 3000
concentrated under reduced pressure, and the parts of concentrated hydrochloric acid. For
residue was distilled to yield y-chloro-p-fluoro- 4 hours, the mixture was heated with stirring

60 butyrophenone boiling at about 136—142°C. at a temperature of 100°C. The mixture was 125
at 6 mm. pressure. cooled, diluted with 2000 parts of water, and
PREPARATION C made alkaline with 15 normal sodium
A Grignard reagent of m- -fluorophenyl-  hydroxide solution. The reaction mixture was
magnesium bromide was prepared by reacting extracted with benzene, and the benzene

65 6.7 parts of magnesium with 94.5 parts of extracts were dried over anhydrous potassium 130



20 phenyl)piperidin-4-ol nelting at about 167- was continued for about an

hour. The reaction 168. 6[err] C m xt ure
was then_pouped—l_m-o—a—m-xx—u-pe.a-o-f-—* EXAMPLE 28
60 parts of concentrated hydrochloric acid and Substitution of 15.3

parts of 4-(p-tolyl) 450 parts of ice water. The organic |ayer was

pi peridin-4-ol for +the 4-(p-fluorophenyl) separated, washed with water,
dried over 80 25 piperidin-4-ol in Eﬁﬁ’@éﬁ 26 vyi el ded 1-[[err]-(p-3
anhydr ous calciumchloride _and filtere

ani soyl ) propy! @afb@nﬁtq)aﬁdoﬁlyi‘e)i pTieebantbnd wds- Wﬁihéd— withf wittrr The predksaeoneerar at ed
under reduced rom the fijtrage. Fhe rerpaining 1 sz.@e 6dr_{ dgdn toluene, and the solution wag r e.

e dn over anhydrous potassium .
The residue wa A Elg%ﬁzjd gi?ﬂn gtl'lla %11 V ai Itered. The ﬁ)i ate . \Eas cooled?%@m‘ﬁ 230
chl orobutyryq ) §7%-|- € kﬁ 42‘ystallme prod t PuxX budfiRd Qs claﬂélste@ar ts

of y-chl or obut yITylis baA6ds edissd lﬁd i tberikdne. Py, Obn pr @B utoe yield 4-phenylpiperidin&sol 30
chl ori de and 1§8 éﬂ%@ Cb‘f’“dI EE‘EHS%E}HM - meltingratgboyt JFE—BP°G parts of
s

2-([err]-chlor ‘iffO)lW i B G T ssol ved i nglQQQ parts of nitro-

t hi ophene, he - gnyﬂr,z; ERVhIFEREHIdEE N- In a cloR@REENR vestdl @ nihrdbf BN WRS

cooled to - 101@dgochlo¢1do Imelt@inat about 1pfa+208°Gf pa)tsa$$'+chlmpbuudapdaonen 14% @arts of and

this tenperatur rrd’Rﬁ‘tAmTHé’dFV\hl | e 267 Bﬁ“YIE‘Pgﬁ&é{ 1 . s MBat%d at a
e

tenperature tain t%oué Eﬁ% ?ﬁn gr‘g‘l}r’é %?% eﬁogvg
100- 110[ err €. ged rﬂ'ﬂé(tng' rad\PissedO Wois  Ihe @rentSdfIthel lakkTwekd Lodleland @éh S 60 Of

about 90 m nutésugh snhxmm efrr rlalttﬁl pia4-ahmiy1{ hélutcrefdl Eheesobdj residigewas @ieatefl wnth aThe

reaction mi xt ub®3 Gy dy V&ﬁdg *gfcri hét;

mi xture_of watﬁ “addition %!E‘,L ;ﬁa fﬁi £2ad, qﬂi X%xﬁ%gai‘fqéﬁﬁq e T i‘ﬁf and
ether. The et h@ixwukAyRl bR loweP&S RirQChe 36dh  bined! toluenel A cdier hahtros waI hRiedll 84 Ur €
was pour ed i nttempezatidedftid bdue. fThet a<amoe adid opwet habydyous egiqonaiumr @tbotdtep filtered, a

m xture of 3003 ag“i SXGEE ?@ﬁéﬁgrem Bl ('g)i’dT oa"h‘i fgf‘gg(‘m wa‘°‘|”r‘? ‘c%‘oqﬂgf‘hé?i“t’f"ol uene
and ether 95 AN BHIREIkiaang o B2 Drifibee s cHhed ohIE AISDIa | ON
was dried ovsarnan&ay:dasm cfuld 2 ithéProduct wl€ C app@siistd G6m WaSphpyetet edyield 160
parts of car b@hated onfy ﬁlteer"lélu 4-Bmw1-61wm9ﬂt iaﬂedbqn@ylatyeﬂl 4 pheerlhefrrldwer e

added The or &ﬁlplee la,?@ mace one an% Zg\' HISE(h 6 Oﬁ Oélﬁ e wa € %% 'flreat 3
separat ed, WaSTU ciigobhdaleltd o o brabole O Blsefled A sﬁ&—hﬁ‘erF&ﬁlHrrfl ng
pr oduct wassa:ohbeeﬂ: ed sod |um hydr OXI deaf&ahnyﬁxg,&mh aghydrotvagdregd nag(&idﬂ 6N
filter and recryst al | i $BREPARATENM @h y| gas.0Bhemecipjthtech sajyerrae colleqéeons | ut i on

was dried over 160 her Jte ncl P ropapol. In
d d bro cf E%i[;[dﬁ:ae hgdrot;{%‘?ﬁ g&@% 05 fhls( g;rimelﬁeé Egl T% 'é’tggyj (y[3 nzo& & f

anhydr ous sodi Jiiar aphe SPRYilliR 4R T HyBbodhtofidd Imelti

at  112.4- 35 sodiah Vigdtoside\asletoay aIbe atsaldng Nat\ahai 082-T18¢°Q. The skuemral Lev(r] C
was treated wi PreiRiRiesHsr BERytedebhefuatipapd ciol - The hydrochl oride can be
prepared by pass- ing, a crystalline prodygt was obtained which ing

di met hoxybut yr ophenone erelcttiotyéet X ol : her so}I* ution. The
mel ting at about 61-62C ‘== preci pitated hydrochloride salt
Is collected on Substitution of 11.5 parts of [err]-chloro-o0,p- a
filter and recrystall i sekafirignd 2- propanol ol| hydrochlordknmtlhmybwbyutoprenom
for the # SpEERtion of g payi Pfe ¥8s°6bt ai ned the white,

e

but yropheno WS T GLaa%-dodubll ] A Ea/nsl;f Eﬁé of - chidedpd (2
- thenoyl )progmkdyl)-l 24-61Et3t3a®yd5@yn<{1&p b(}luiil aet mzze? énm s > scadd §§§°pheny| -
phenyl pi peri diahoud-139—MBE.ocuM omi. deessure. i pleeruodlswpd:smi ofmklparts magne: uivo

_ f amount egher. The le refluxed
109.5 T?o §§l|ll}§_tg(t;ttﬂ1 Jorogl?engﬂ’fp % C%S- tetra- 1&}) ?gs ?ﬂ\e mixture was cooled}to about '
hydropyridine for the 4-phenyl-1,2,3,6-tetra- 5°C and 39 parts of acetone were added in .
hydropyridine in Preparation F ylelded 4-(p- the course of 2 hours. The mixture was stirred
fluorophenyl)-4-bromopiperidine hydrobromide for 24 hours at room temperature, and then 105
melting at about 143—144°C. decomposed with ammonium chloride solution
85 Substitution of an equimolecular amount and 10% hydrochloric acid. The solution was
of 4 - (p -~ fluorophenyl) - 4 - bromopiper- extracted with ether. The ether layer was
idine hydrobromide for the 4-pheny1— -bromo-  washed with 10%, sulphuric acid and then with
piperidine hydrobromide in Preparation G water. This solution was dried over anhydrous 110
- yiclded 4 - (p - fluorophenyD)piperidin - 4- calcium chloride, filtered, and concentrated
90 ol melting at about 116.4—117.6°C, in vacuo. The residual carbinol was heated
Substitution of 15.6 parts of 4-(p-fluoro- in vacuo in the presence of 0.5 parts of hydro-
phenyD)-piperidin-4-ol for the 4-phenylpiper- quinone for 2 hours on an oil bath at a tem-
idin-4-o0l in Example 1 yielded 1-(y-benzoyl- perature of 100—110°C. The styrene and 115
propyl) - 4 - (p - fluorophenyl)piperidin -4 - water were distilled off. The product was

dry hydrogen chloride gaﬂlrough the 10 8./ was [err] chI oro - op -



881, 893 7

EXAMPLE 32 about 157-160[err]C. at 8 nm pressure.
__Substitution of [err].methyl-[ferr]-chlorobutyryl  Substitution-gf—an
equi nol ecul ar anmount of chloride for the y-chlorobutyryl chloride in 4
- (p - chlorophenyl) - 1,2,3,6 - tetrahydro- Exanpl e 31 yielded the

col ourl ess needl es of pyrldlne for the 4-phenyl-1,2,3,6-tetrahydro- 5

2-([err]-nmethyl - 1 g gbut yryl )t hi ophene. pyrldlne in Preparation F
yi el ded 4‘*15‘X }’ Subsgtsﬁjﬁsﬁtlon of 9.7 parts of
AN - ORhARE winf etlhlr m@em&l dxtrékr RFa© MR P biP B akddh1bHR1e Y DHiRDEORFoble 791E | to5—
. QU §riell loyer hrihlydrpu @d@urh Ciloridé) dileézed, [ en°]c chloro- ing at about
Vs e%r:éé ] fctionated pyst 9%%%;@??%% i nE}) Et(lgnmgﬁéﬁm‘ﬁlﬁ yi eIC }(‘jled'i;'h -
>. Or' rmuﬁ& 7_ ﬁ‘f% yl ‘L“‘[err]
5 for Lty hlorobutyro-
(2 - % nagd UnQRh Equimdkculardmbofin Gh| GhedHd éﬁ&ﬁ‘i&p@ﬂ%&a@b[ Gi-dkee 70 hydr o-
10 phenyl ptHx@s-k-ghethylstyréne- fad| the N =-mathylt ebenﬂfyl)lﬂ'lml]l-cphelb/llpﬁmfhﬂﬁ4 oDI mélhe
4- phenyl - ﬂyrmeomb’m EIFOPdi ﬁelded74z(i>-€h1°r°cr {pgtag phgut 119.7—121°C.

EXAMPLE 7
hydr Obl‘ §B£-[0 ded AS Ritution of 9.9 parts of y—c EXAMPLE 33
chl orop en %%rdf LR Gf Al fophenone fox§ S{kiidd Hu@rfﬁ of5 an
equi nol ecul-zep aliftﬁbp‘htenyt) 1213361 detrdigBioer pleivne in Exapple| 1Lildad |1ef(4-fuvat-hy| st yr ene

for the %@ﬁmi iw%g:e?p phenyl 1 iéwggyégr ohr;@ryl)itvpgﬂalﬁ"m@nyépipzn Qﬁg p?‘r o- 15
styrene ‘wm Sp = fd AT HM - 4-0l for
Che 4. phegtn am 2t 43_31509 S §d§gr§éﬂl sﬁfdsbﬁ rz@ubm s ng at

I di n-4-o0l iStbsig Qn&ihnnyuleeﬂlldedloﬂm[of e2w5]59(32- about 139 141[err] C. at 4

mm  pr essﬁfpechlorophenyl)i ﬁg}@ ‘g M@H%@ (
r s, of f-(p=
Subst i byit ¥ Q‘IX forats 4%5 flord HiPrise 419 - Ng_at
Qf Q enul yield

122-123C. chﬂa henyl)pqﬁndm—é—lal mefi Q‘a}t o~ 84 -

[[err] 1324—156?€nggll - prop?/I] - 4 ben@ !-)pr@;ﬁ'l] p>4r+cdpneﬂ1fomphehﬁ}a-

4- phenyl Spbs B | &% ggﬁglng??l firoehioride. mating & abpiydr ochl or i de
85 Py mﬁi “’“ﬁE :P{l g%gd ﬁ‘“_“ lel T4 ;3 ;¢ NMElting at about
212.5-21 tz -chloroph ﬁlﬁlydr1)iﬂ-4bﬂ QiRpi peSubsdiuienh by h@mfde(miohr 90

EXAMPLE 35g at 126/6g- 131 4°ghoantl 1+4/edz4AC, phenyl)- pnpemdm—4-ol for the 4-phenylpip8ubstituti on

of an equl?r Deéﬂl(%gf SreBieAtD - P‘Pe“d‘i’g bsginr‘h "&)ﬁ"aB‘PleérX‘e@Ef{u omny fear anmount of

[=

'(-

".T‘
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sol ution was ext ract ed with pale yellow crystals of 4-(m bronophenyl)

,-




ether. The ether |ayer was washed with 10% pi peridin-4-ol. sul phuric

acid and then with water. This Substitution of 8.5 parts of
2- ([ er-chl or ' ' j
acetyl)-thiophene for the 2-(y-chlorobutyryl)- 115 chloride, filtered,

and concentrated in vacuo. thiophene in Exanple 32 and substitution of
The residual carbinol was heated in vacuo 20.5 parts of

4- (m br onophenyl ) - pi peri di n- in the presence of 0.5 part of
hydr oqui none for 4-ol for the 4- phenylgslgysrl din-4-ol in Ex- 2 hours on
an oil bath at—atenp er'[UTe UI, dH | dé yietded—tie cot UUIIEbb nmeedtes of

55 100- 110[ erifipcts ol T E et St W"V'“_ ostichion LPOFE D (2, - thenoyl) -
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Substitution of8 &nfoatdd gfl r anmount of idim-4-olim %gm‘ﬁ 2% M qui none
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hydr obr om de rre t i ng at ekt 16 1 LRI y-Eidzo-2,5- dlmethylbutyrophenone
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non-toxi ¢ sal tZan WSk eﬁ Vbo 1% sbout 140°C 1{8, Example 1 yielded 1-[v-(2,5-
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di net hOXyphé'hyrpethyleHf pne forthe HS)BY ExXAMPL | 100
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| ess meldvig S ﬁuoﬁummm 1%“‘3”‘Ear t Sac&f:phéno heD i oExﬁn},lc Dt l;naaedn lojpe
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Exanpl e 31 yi & Gage e E e O LD QDY -demeth@panxf)&h e 185 hi"han ni ne
car bon atons, lﬁfyd)phenoneébo(hpg a0hbpht) 28pa30°0 nméhmkyrdnydfhe;knlrambn He,uenhd tlopg Al K
is a lower al kap|4eme. pruire 9 cont ai nlp thr 1) Wﬁtetrahydmpyrl?g %il"ﬂ(;g ydro—
190- 191[ er I‘TSC Substitution of parts O §) :g C t?oﬁ about 216.8—

methylbutyrophenone for thg -y—ch y mogecular amount of
EXAMPLE 37 phenong in Example 1 yielded. 1- foQxREILYIA S4 0 o, enl?[ eﬁilﬂ'ﬂl’?@ndme
Substitution q:fropan ylptplemtnu#—alr iuqlrmhhtldeoffor the 4—phenyl— ,2%3,6- etreﬂyﬂmpxmdmaluer yl

chloride for tfPPé“ﬂg[ tl’?ﬁ‘l‘é? Preparation “_F ﬁi ’%@{:‘ Ta”gl‘hl i de
di omi 1?5
in Exanpl e yklﬁalst%gn %f ;‘ilgtmol'ecular amount of C Ahgﬁf éﬁ%}:‘%& ig ﬂ ount of
toluene for the fluorobenzene in Preparation 4-(g,p-xylyl)-4-bromopiperidine hydrobromide
B yielded -y-chloro-p-methylbutyrophenone for the 4-phenyl-4-bromopiperidine hydro-
~ melting at 31.5°C. bromide in Preparation G yielded the white,
55 Substitution of 9.4 parts of y-chloro-p- prismatic crystals of 4-(o,p-xylyD)piperidin- 120
methylbutyrophenone for the vy-chlorobutyro- 4-ol.
phenone in Example 1 yielded 1-[y-(p-toluyl) Substitution of 16.4 parts of 4-(o,p-xylyl)
propyl]-4-phenylpiperidin-4-ol melting at piperidin-4-ol for the 4-phenylpiperidin-4-ol in

jabout 122—123. 2°C. Example 23 yielded the colourless needles of
60 ExampLE 19 1 - [y - 2,5 - xyloyl)propyl] - 4 - (0,p- 125
Substitution of 15.6 parts of 4-(p-fluoro- xylyl)piperidin-4-ol.
phenyl)-piperidin-4-ol for the 4-phenylpiper- EXAMPLE 25
idin-4-ol in Example 18 yielded 1-[y-(p- Substitution of an equimolecular amount of
toluyl)propyl] - 4 - (p - fluorophenylpiper- anisole for the fluorobenzene in Preparation B‘
65 idin-4-ol melting at about 129—130°C boiling at about 175°C. at 6 mm. pressure.
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Substitution of 9.8 parts of 2-([err]
for the 2-([err]-chlorobutyryl) t hi ophene in Exanple 31 and
substitution of wherein Ar_and Ar[err] are nonocyclic-aromtic—m—m————

-chl or o- 25 val eryl)-thi ophene

16.4 parts of 4-(op-xylyl)-piperidin-4-ol for hyrocarbon radicals
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AgP°Coxi c salts

Z AMPLE

erein Ar
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Bk
%%ﬁhﬁgs) for PkHRCT4L@ ﬂﬂorop vh

pxperﬁfﬁl—4-ol if8 @xampleR6 otinds
Bise ll?gqp YI)P;?@H- -?} melf-|
ing at abou

peridin -
Y A nBenZQy lﬁ)f
%Bﬂiddi and-l3ﬂ.2-pau$ of 1,3-dimethoxy-
nz isgolved ig @000 parts of nitro-
1:nzzgg) g e solution was cooled to - 10°C,, 8
and this temperature was maintained while 267
parts of aluminium chloride were added under
stirring in the course of about 90 minutes.
The reaction mixture was then maintained at
0°C. for 72 hours and then at room tempera-
ture for 36 hours. The mixture was poured into
a mixture of 300 parts of concentrated hydro-
chloric acid and 250 parts of ice. After the
decomposition was completed, 1100 parts of
ether were added. The organic layer was
separated, washed with water, washed with 5%,
sodium hydroxide solution, and washed again
with water. The" solution was dried over
anhydrous sodium sulphate and filtered. The
solvents were evaporated in vacuo. The residue

. was treated with diisopropy! ether. Upon cool-

50

55

ing, a crystalline product was obtained which
was v - chloro - o,p - dimethoxybutyrophenone
melting at about 61—62°C.

Substitution of 11.5 parts of y-chloro-o,p-
dimethoxybutyrophenone for the ~y-chloro-
butyrophenone in Example 1 yielded 1-[v-
(0,p - dimethoxybenzoyl)propyl] - 4 - phenyl-
piperidin - 4 - ol melting at about 109.5—
110.5°C.
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\.co.cuz.cxz.cuz.n

of y=chifrobutyfr@ -14

| gnigture was then pougd uggo

S S,ssﬁa

Qéparatel, w@dh&g i@S $rat adihedﬂ' tﬂ&

ahhytifves glkiver cloriflep pUfilgered. The
Firags- was concentrated under reduced pres-

ure. §ﬂ|e residue was distilled to yield 2-(y-

hlorobltyryl)thiophene which boiled at 144—

Qf 0t mm. oHpkeagRN
A mixture of 9 parts of 2-(y-chldrgbutyGhimp
thiophene, 14.2 parts of 4-phenylp1per1dm—
4-ol, and 0.1 parts of potassium iodide in 150
parts of toluene was heated at a temperature
of 100—110°C. The mixture was cooled to
room temperature and then filtered. The solid
residue was triturated with a mixture of water
and ether. The ether layer was separated and
added to the filtrate from the original reaction
mixture. The combined toluene and ether
solution was dried over anhydrous potassium
carbonate, filtered, and concentrated to about
one-fourth of its volume. The solution was
cooled, and the resulting product was collected
on a filter and recrystallised from diisopropyl
ether to yield 1-[y-(2-thenoyl)propyl]-4-
phenylpiperidin-4-ol melting at 112.4—
114.2°C.

The hydrochloride can be prepared by pass-
ing dry hydrogen chloride gas through the
above described toluene-ether solution. The
precipitated hydrochloride salt is collected on
a filter and recrystallised from 2-propanol. In
this manner there was obtained the white,
crystalline 1 - [y - (2 - thenoyl)propyl] - 4-
phenylpiperidin-4-ol hydrochloride.

The structural formula was

OH

HCL

caI

fdden

refib\AE SRIRE 1rm%nd75 their

con-
cgar bon
10. 1 -

85
ounds of

90
95
100
105

110



881, 893 1,2,3,6-tetrahydropyridine boiling at about VHAT
CLAIM IS - 162-170[err]C. at 10 mm pressure. 1
Conmpaunds o

equi nol ecul ar anount of 4 - (p - tolyl) - 1,2,3,6 -
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6‘?0“% al fﬁ) Iabﬂ;lﬂ“érprﬁﬂ‘ffu t
sult lecular amount of

t4h 3,6 - tetrahydro—

ofidinHel
ofthenoyDpropyl} - }21
piperidin-4-0] me mg a 1(2
1 - [y - (2 - thenoyl) - prop

ge n@waable fYr mielded 1-[y-(2-

Fhepgher v
F('ylr yl

6(tbtedhfdro-  chlorophenyl)pipétldar 0¥ alog fhydr)dhiah&p hsne.

Substi tuti on @pridhe8n Bepirgiopft ﬁelt(e dr(p-fluach| gueding at aboutZBZ 5-v-a14é€yl ) t hi ophene

for the 2-([egk Y‘lﬁ’rﬂf‘ﬁ‘i‘ ‘3‘°br°m1de melt- + hj gphene
substitution &%, b°“ﬂe”bfna %E%W%éf ] o TR ¢ f k) °‘t“a'i) ﬁ"i“yi’l?fé‘r‘ﬁf
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5’ qu moﬁcuﬁtt amount of
Ucte% enone for the p-fluoroaceto-
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1-[[err]-(2- 1uoro_;j engl)pl endm—4— meltmg

-4- (o0, p-xyl3pl) m@&ﬁdnd:h Rf 45 6| parts 3f 4-(p-fluoro- phenone in Preparation D yielded m-bromo- 95
1-([err]-Benza DP@HSWI ;ﬁl lyfm :PPW[ Rg-n -o-methylstyrene ggglwt @baup el B2GC.
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herew th i {psuaa (R:f pﬂnawlsk nE for the x-methyl- Cl @i NG
conpounds s t1w°g:ener aI f ormul a - styrene in Preparation E yielded 4(m-bromo- 10065
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u1m o OQEI ulnp of

4-(HCbrontvy ﬂpambﬂqureaaiheca dro-

cont ai ni ng 4I5e$®ptrhtar¢, ldnd ftigen nidevgmpoeeds with arbramiideefor gheh drphanyloftwomopiperidine
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s, ppi ide, solytion dydrobromige inq Prep yleld the
carbon ato r1c ac é g‘ 1u'té1k(}>r11R wzfslgixt]%’c(teg l g vell w crys als o ﬁ-anﬁr mophen ly /
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tslﬂﬂuh)ihc) acid Ping @hdnChvikh watdr. - 'Ilh s

exfucioh awagyalnied abverf ephydnug calcium

chloride, filfered, and concentrated iz vacuo.
The residual carbmol was heated iz wvacuo
in the presence of 0.5 part of hydroquinone for
2 hours on an oil bath at a temperature of
100-~110°C. The styrene and water were
distilled off. The product was extracted with
ether. The ether extract was dried over
anhydrous calcium chloride, filtered, and frac~
tionated over hydroquinone to y1e1d p-chloro-
s-methylstyrene boiling at about 83—85°C. at
15 mm. pressure.

Substitution of an equimolecular amount of
p-chloro-z-methylstyrene for the «-methyl-
styrene in Preparation E yielded 4-(p-chloro-
pheny)-1,2,3,6-tetrahydropyridine boiling at

Substltutlon ot SDSTli)arts of 2-(a-chloro-
acetyl)-thiophene for the 2-(y-chlorobutyryl)-
thiophene in Example 32 and substitution of
20.5 parts of 4-(m-bromophenyl)-piperidin-
4-0] for the 4-phenylpiperidin-4-ol in Ex-
ample 32 yielded the colourless needles of
1 - [= - (2 - thenoyl) - methyl] - 4 - (m-
bromophenyl)piperidin-4-ol.

EXAMPLE 36

Substitution of an equimolecular amount of
p-methylacetophenone for the p-fluoroaceto-
phenone in Preparation D yielded p-methyl-
«-methylstyrenc boiling at about 72—74°C,
at 13 mm. pressure.

Substitution of an equimolecular amount of
p-methyl-x—methylstyrene for the o-methyl-
styrene in Preparation E yielded 4- (p-tolyl)-

115
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125

130



[err] and their acid addition and quaternary and their
acid addition and quaternary anmoni um non-toxi c salts.
anmertt-reR—t-ox-e—sal-tsiwherein A i s a 8. 1 - [[err] - (p -
Fl uor obenzoyl ) propyl] - 4- nonocyclic aromatic hydrocarbon radical con-
(p - chlorophenyl) - piperidin - 4 - ol. taining |less than nine carbon
at ons. 85 80 9. Conpounds of the general fornula 10. 1
- (y - Benzoylpropyl) - 4 - (p - fluoro- [err]
phenyl )pi pegi di n- 4 - oI : 881,893

: —Benzoytpropyh) te ehl-ere _
phenyl )pl p ? }lyd ;;%nd boﬂmg at about WHAT I CLAIM IS:—
12. Conpoun §bs i Jnﬁtﬁ o0 énm lr‘mt%f lg §ompounds of the general formula 45
881,893 4 - (p - tolyl) - 123 6 - tetrahydropyridine -
2-t hi enyl ﬁoaehwanhelarhuz,ﬁ.ﬁ{tmahy]dro widge iwnocycl i ¢
o ol AR e Broadi cal - cdmeaiihg Ags, S
t han mnep%.L_gﬁag dlaga “lerr] 13. 1 -

err ZSubstTthﬁiiﬁ(by h’) GNHC r-am@unt of and their acid additio
H‘]eny} pi‘b( nl)-4-bzprmplmndme hydrobromxde ammonium non-toxic saltIsl, ;Egren?u:\tfrrll: rZ 14.
1- [[er r] ok re) °§‘fﬁ‘ N _':%’f ha@qvhenyl mgthokyplieind,i retmmlenyaddl tion
and quat quggaa,y 4_01 oiihg BY Bishd el 1376, - %;‘::’c"y}ll’h;rnfarbothlenyl or Cylchc &hmoni um
non-t oxj ¢ sad:umumhecrfeln Pirtsi 6 &(p-wolyD5. 1h L gl ’?‘hﬁl lgéﬁgl I‘Ziior mul a
[err] 15 plpendln ?l fo dthc 4-@3{{1@y1 t}i :gﬁln(%(;lﬁn Threm I:# B expiihtic ]hydr 223 3 i A p:‘ ocess

- n -ni S, -an - .

for ., it@éprae aBdu dlﬁi rf)ci ) éfoihlondgﬁflm}ﬁ qﬂvyyh é%%;]g}ﬁene {ap;mal fggtan[l% thre{ 253 °
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emE

Héaghang for| the Br(v-ghlarehyeyr
th1op ene in Exa

fornula 164 parts 66 ;ﬁ%ﬁ“@?ﬂgﬂl

Ar - CO- Al k+tidald @g&@lp1pend1n-4 ol in Exa

- 4EXA1\:(PpE 37descri bed w ]

I'n any ong L€
mmttnom rof 08.8 taes of 2-(S-eldirtig nA"c(avﬁni ﬁz ri
ntially 20

f evlerReAd Md ATy aRNfonéfyclic aromatic

dnPbBERGR: defrd e of Ex-
n@rrp | es l,ée r Iil(?fmﬁmto 10, 12 to

s for the preparat of the 23, 25,

20. A process
,condensing a

conpound of the general

cl ai ns

| drydrgcarbgn gadicdld conthBhing 19s than Dde @4, 26

tyiel el cevetel carbo
?g 37. WI igtg%ui"] ’%ﬂ{‘?‘% ‘ \pr? Ll-%[lﬁ{z Of 4 %’ lt;?JT@PCHZOdlpropyl)' -gheny?ﬁlpeﬁgin— 33 and 35
- i-‘n:‘ l 1 8 -0,
ELKI NGTON (gﬁ- i 1 894§polfca$31 d:te ﬁngv{lsth 4 41 1-(y-Benzoylpropyl)-4-(p-tolyDpiperidin-
Consul t i Nglaik etmisds N the (R ordla -0 65

Ar-CO-Alk-N /> -Ar?

35 and their acid addition and quaternary
ammonium non-toxic salts wherein Ar and
Ar? are each a halophenyl, methoxyphenyl
cthoxyphenyl, dimethoxyphenyl, thienyl, tri-

5. Compounds of the general formula

Halogen OH
@.ao-cnz.cxxz-crlz-O
Ar

and their acid addition and quaternary
ammonium non-toxic salts, wherein Ar! is a

fluormethylphenyl or monocyclic aromatic monocyclic aromatic hydrocarbon radical con- 70
40 hydrocarbon radical containing less than 11 tammg less than nine carbon atoms.
carbon atoms, and wherein Alk is an alkylene 1-[y-(p- Fluorobenzoyl)propyl] -4~
radical containing from three to six carbon (p - tolyl) piperidin - 4 - ol.
atoms. 7. Compounds of the general formula
Halogen  ___ OH
@o'CHZ'CHZ'CHZ' ~ \_~Halogen
\
and their acid addition and quaternary and their acid addition and quaternary
ammonium non-toxic saits. ammonium non-toxic salts wherein Ar is a
8.1-[y-(p- Fluorobenzoyl)ptopyl] - 4- monocyclic aromatic hydrocarbon radical con-
(p - chlorophenyl) - piperidin - 4 - ol. taining less than nine carbon atoms. 85
80 9. Compounds of the general formula 10. 1 - (y - Benzoylpropyl) - 4 - (p - fluoro-

OH

Ar-cO-CHZ-CHZ-Cﬂz-N Halogen

phenyl)piperidin - 4 - ol.
11.1-(y - Benzoylpropyl) 4 - (p ~ chloro-
phenyl)piperidin - 4 - ol.

12. Compounds of the general formula 90
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addition and quaternary
ammonium non-toxic salts wherein Ar and
Ar' are each a halophenyl, methoxyphenyl
ethoxyphenyl, dimethoxyphenyl, thienyl, tri-
fluormethylphenyl or monocyclic aromatic
hydrocarbon radical containing less than 11
carbon atoms, and wherein Alk is an alkylene
radical containing from three to six carbon
atoms.

Halogen

and their acid addition and quaternary
ammomum non-toxic salts.
8. 1 - [v - (p - Fluorobenzoyl)propyl] - 4-
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and their acid addition and quaternary
ammonium non-toxic salts, wherein Ar! is a
monocyclic aromatic hydrocarbon radical con-
taining less than nine carbon atoms.

6. 1 - [y ~ (¢ - Fluorobenzoyl)propyl] - 4-
(p - tolyl) - piperidin - 4 - ol.

7. Compounds of the general formula

OH
Halcgen

and their acid addition and quaternary
ammonium non-toxic salts wherein Ar is a
monocyclic aromatic hydrocarbon radical con-
taining less than nine carbon atoms.

10. 1~ (y - Benzoylpropyl) 4 - (p - fluoro-
phenyl)piperidin - 4 - of.

11. 1 - (y - Benzoylpropyl) - 4 - (p - chloro-
phenyl)piperidin - 4 - ol

12. Compounds of the general formula
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The conpounds of the invention have useful distilled to yield
[err]-chlorobutyrol phenone 55 30 pharmacol ogical properties. They are
pot ent .

depressants and in small ressure. doses exert a marked tranquilising
effect. By usi ngUW‘ \M{ﬁlﬂ““tﬂﬂl ties of toluene The invention is
illustrated in gre ead of benzene and ot herw se proceeding
as in the fol |l oW ngy exarrpl es. Tenperatures are described above 4 -

met hyl benzoyl propyl 60 35 expressed in 8&fP2es Centigrade (C.). QJan9

chloride was obtained which boiled at 100- , y.fd ti8S JLE ASXRY gsﬁglgdp

parts by weight and 110 el’l’] %Hm |11 met ra@safld @dddiron radical RaddiSingd¥ss 5
vol une whi ch bear the SaE. [ ¢ n one thag nida@arbé¢nhaemsas ki | ograns to

litres. FION B b3 1 - Ly - @ - Thortpredln-oN A
4- Fl uor obenzoyl propyl chloride 40 P e%{élﬁerb (pf‘ Qﬁéﬁgypgllgbyqfl gde (-

To a suspensi onamf tBdd AN ta8dity: \Wkd g@ﬁteﬁﬁryGSolyl)plpendmA gobution of 71 partig
by wei ght of y- efinerign nomfowlisalisumieshi oriide i n1513#Spquadsted tlhyygevmltfmula
butyryl chloride in 71 partjﬁb;:ol une of of amhydr ous carbon di sul phi de

was added 96 anhydr ous nyene wa q d __§‘tl rri ng parts by wei ght
of fluorobenzene while stir Bt , arts by wei ght
of and maintaining at 10-15. Then 141 par_ts 45 "\an}‘iydrous al um ni um
chloride in 355 parts by by wei ght of [err]-chlorobutyryl chloride was 70
vol ume of anhydr dtéslbefvzerﬁé rf%hem ’d] at4- adifect stoesyl r\AJm Prepampmtomﬂm ng

the tenpera- | 1”17 °g§ ViR bé‘f?ﬁ,ﬁfl IS‘E ’é‘af
L0er T he 47 it e e e o e ol M g
stirring con- the. aopxbctengfobatehprm&nds:enfomed za,nzis Bham$134rl‘l ng tinued for

an additi onal 390nmp t egimed e any)are ?,f e iPffued 400 alls 5t fop rike Pren}ranempi kheno 50

reaction mi xtzyrgom aﬁ‘gﬂ faﬁfﬁﬁl?él Wbt as L % S?SQ Fﬁla@ Zumaf{%ﬁgs

evol ved. lZ—eHﬂogexll ayer SepRiAies: to 16 0MEh 21
equi val ent quantvith kidsastodne aq):mbxprof ak@hppund of amlstydz,caasm&aﬂtm sul phat e and
filtered. The 8atsrerd frwee benzenes and ot herw se proceedi ng filtrate
was concentrated under reduced dores- as above t hexhebton Agp anapy! propyl
chl ori des sure to reppie & benzene and t Renstlegy Chemists\ial eChadptrali ned:
[err] ot Patent Agents,
Bank Chambers, 329 High Holborn,
London, W.C.1,
25 wherein Ar and Ar' have the meanings given Agents for the Applicant.
in claim 1.

PROVISIONAL SPECIFICATION
Arylpiperidine Derivatives

I, PAuL ADRIAAN JAN JANSSEN, of This invention relates to arylpiperidine
Antwerpse Steenweg 16', Vosselaar near Turn-  derivatives.
hout, Belgium, a szen of Belgium, do The novel compounds of this invention are
40 hereby declare this invention to be described 1-aroyl-propyl-4-hydroxy-4-arylpiperidines of 45
in the following statement:— the general formula

OH
0 ) /

1"

Mmoo —
T-C=CHCHCH Y /

and their therapeutically useful salts wherein The compounds of the invention can be
Y is a phenyl, alkylated phenyl, halophenyl, made by the condensation of an aroylpropy!
50 alkoxyphenyl or thienyl radical and R is halide with a 4-aryl-4-hydroxypiperidine 55
hydrogen, a halogen atom or a lower alkyl according to the reaction
radical.

0 OH

"

Y-C—CH,CH,CH -2 + H _

0 OH
Y£-CH20H2CH2N<:>LQ
- R



—the ether extracts washed with-10%._25__

For the 2,4-dinethyl-,
extracted with

2,5-dinmethyl, and chloric acid. The m xture was
4-acetylam no derivatives the reaction m xture ether,
~was—heated-for about -half an
hour prior to sulphuric aC|d then with water and dried over 5 the
decorrp05| ti or”“m m:lnl For subse- anhydrous cal ciumchloride. The
sol ution was ing according to the syntheses filtered and
concentrated ih Vaclo to rem)ve di scl osed herein it is not essential
that thel®the solven 8 i ght of royl yl
chl ori deyheinnak Wt hacrogénl Yackp d§ ehlonnE\y)dr @0k kHRREr WaRearRH REEni Q1 F—Bﬂ)rd'-eslﬁ due which
30 bromine and Y and R have the meanings as butyrophenones These intermadat¢sheen Haeated to a
t enper at #fprasaj fT?f ion is carried out advan— prep i tQ%\]bC the Friedel-Craft

elev, GE 10n emp ying,

ratug Tess r example, <y-chloro- "
100- 1:ISO qﬁa@é" sémp g [fzexgc%%(k{. yl chloride and benzenpe or a o
4-ter ti agyenBUitihol, kabdl; akahey bt rMé’tl@MEately Mibdikiteat b&sene 106 G Sl flnl atz@,
m xt UI’ e

soI uti on of @5xypag; tsolgyr mrnegnﬂﬂor@halmahyl

consi sti a%:gbk@pne t
of wat erE 20 PPepara¥onﬁ£Pgi éj‘ ?(’)}

H%g ﬁg) uch as Chiggbesigergebrpppba@ercpart s by

vol umg, of o QS or ShabtpRNEhalis oy et RRSmands L st her 35
et her “Wagheaadegc a0 pwhisebunGopherb ty Ioux pngareda»yttfemg $-chlbrog@hréitek wahhyslr ous
cal ci um tbrbmhme)phenone el rc\lgvl@mi &f ¢ desired grybypagneiughtroroifie foligreési um  The

'Imh)e(t lr“;‘r )e( i %)gfévl;%-ner ongs | nuS%eall alka:i?rafefl

degrdr
3. dn, ParabhydkdrBgropiete tsyreasimune of et her.

i ‘@r oqui none added to the was refl uxed

for an additional 2 hours and ether sol lfi’ﬁ‘?“on whi ch was fractionated by
di s- then 117.5 parts by vveﬁb_tggrof pNtertiary butyl- tillation to

yield 4-tertiary- BUfie-eHe# Py fref hyl ~Ary2H0-ci,-cH
course of 90
m nut es.
addi ti onal

substituted
and ot herw se proceeding
t he addi -

acet o-

metres pressure.
Usi ng
room t enper at ure.

20
appropri at el
Th

taphenone was added in the
styrene which boiled at about 98[err] at 5 mlli-
The refluxing was continued for an
3 hours and then the m xture was
stirred owernl ght at
as desgrichgden cn gll gnard conpl ex was de t‘ro
above the follow ng corre§po’7nd| ngly substi- 45

ti on~ofs

amoni um dht empdeadsd the iRty tave useful Utiedlled etor }zmlﬁet,hmbrsmuy;rrceﬁlsnmr 65 ot ai ned:
which boild at 134—137° at 5 millimetresy p, -

Pressur €5 central nervous system depressants and in sm%ll f P@?r‘gjs th e J&Xmalent quanitics of 8 tglu g} 4l err]

[err] 30

50 mMm

35

40

45

50

pharmacological properties. They are potent

doses exert a marked tranthsmg effect.

The invention is illustrated in greater detail
in the following examples. Temperatures are
expressed in degrees Centigrade (°C.). Quan-
tities are expressed in parts by weight and
parts by volume which bear the same relation
one to the other as kilograms to litres.

PREPARATION A
Benzoylpropy! chloride

A solution of 71 parts by weight of y-chloro-
butyryl chloride in 71 parts by volume of
anhydrous benzene was added with stirring
to a suspension of 71 parts by weight of
anhydrous aluminium chloride in 355 parts by
volume of anhydrous benzene maintained at
10—15°. After the addition was complete, the
cooling bath was removed and stirring con-
tinued for an additional 30 minutes The
reaction mixture was poured into ice water,
the benzene layer separated, dried over
anhydrous sodium sulphate and filtered. The
filtrate was concentrated under reduced pres-
sure to remove the benzene and the residue

instead of benzene and otherwise proceeding as
described above 4 - methylbenzoylpropyl
chloride was obtained which boiled at 100—
110° at 4 millimetres pressure.

PREPARATION B
4-Fluorobenzoylpropyl chloride

To a suspension of 341 parts by weight of
aluminium chloride in 1375 parts by volume
of anhydrous carbon disulphide was added 96
parts by weight of fluorobenzene while stirring
and maintaining at 10—15°. Then 141 parts
by weight of v-chlorobutyryl chloride was
added slowly while maintaining the tempera-
ture at 10°. After the addition was complete
the cooling bath was removed and the stirring
was continued for about one hour until no
more hydrogen chloride was evolved.

Using equivalent quantities of appropriately
substituted benzenes and otherwise proceeding
as above the following aroylpropyl chlorides
were obtained :

60

65

70

75



4- et hyl phenyl 60-61 6
2, 4-di met hyl phenyl 79-83[ err] 17
2, 5- di-ret-hyl phery 102 —1-65f-e++ 36 12

881, 893 PREPARATI ON D action m xture was

extracted with 4-Aryl -1, 2, 3, 6-tetrahydropyridi nes t he
benzene extract quﬁgﬂm&“‘l}““mmous A mxture of 856 parts by
nad e,

wei ght of pota filtered and the benzene anmoni u,
chloride and 3000 parts by weight rem¥&*fromthe filtrate The re¥idue
remain- 25-5 of 36% fornal dehyde solution was stirred and ing was
distilled in vacuo to yield 4-phenyl© heated to 60[err]. At this

tenperature 944 parts 1,2,3,6-tetr %X' I di | which boiled at by
wei ght of {err]-nmethyl styrene was 5% egﬁgﬁ%ﬁ#g Ia:87-112[err] at 1 mllinetre
pressure. Its hydro- Wi thr cooling to maintain bhemtpgnperat ure. After

chloride nelted at 199-2ezﬁaﬁﬂg;—~——fhe—addrtron—?%g—gpqg#ete, the m xture
was By substituting eqd"l—\%@% t quantities of 3T G PPred at room

tenperature until the temy_pagpropriately substitwoeds7 e s et hyl styrene
de- perature of the reaction m xture dropped to rivatives for the
[err]-methyl styrene used4afs&#@Cets 40[err]. Aftel>ad8dMhg 2000 parts by

vol ume of and ot herw se QLQ%F&S&Q@;@S described ghpvgs- met hanol , the
stirring was continued for abdut the followi ng correspondingly substituted
4- 20 hours, then the2#ECHaGH; was renoved i nl30—143°/1 mm
phenyl-1,2,3,6-tetrahydro?§QEﬂiQ§§ were ob- 35 13 ", yagua and the residue
diluted with 2500 parts (e st by vol ume of cConcentrated hydrochloric

aci d. The m xture was 2i5¢gHg®),GyHEL h stirring tol5—190°/4 emper at ur e of
about 100[err] for 4 hours, cool ed, di luted w (5i—20D0 parts by vol une
of water [err] 20 and made alkaline by the addition of 15 Nor mal

sodi um hydroxi de solution. The re- [err]

For the 2,4-dimethyl-, 2,5-dimethyl, and
4-acetylamino derivatives the reaction mixture
was heated for about half an hour prior to

5 the decomposition with ice water. For subse-
quent processing according to the syntheses
disclosed herein it is not essential that the
aroylpropyl chloride be analytically pure.

PREPARATION C

10 " 4-tertiary-Butyl-e-methylstyrcne
A solution of 95 parts by weight of methyl
bromide in 500- parts by volume of anhydrous
ether was added dropwise to a refluxing
suspension of 24 parts by weight of magnesium
15 in 300 parts by volume of ether. The mixture
was refluxed for an additional 2 hours and
then 117.5 parts by weight of p-tertiary butyl-
acetophenone was added in the course of 90
minutes. The refluxing was continued for an
20 additional 3 hours and then the mixture was
stirred overnight at room temperature. The
Grignard complex was destroyed by the addi-
tion of ammonium chloride and 10%, hydro-

chloric acid. The mixture was extracted with
ether, the ether extracts washed with 109
sulphuric acid, then with water and dried over
anhydrous calcium chloride. The solution was
filtered and concentrated in vacuo to remove
the solvents. About 0.5 part by weight of
hydroquinone was added to the residue which
was then heated to a temperature of about
100—110° under a pressure of about 50
millimetres. The distillate, consisting of a
mixture of water and 4-tertiary-butyl-a~-methyl-
styrene was extracted with ether and the ether
extracts dried over anhydrous calcium chloride.
The mixture was separaied by filtration, a
small quantity of hydroquinone added to the
ether solution which was fractionated by dis-
tillation to yield 4-tertiary-butyl-z-methyl-
styrene which boiled at about 98° at 5 milli-
metres pressure.

Using appropriately substituted aceto-
phenone and otherwise proceeding as described
above the following correspondingly substi-
tuted z-methylstyrenes were obtained :

CH,
Y—C‘!=CH2
Y b.p. Pressure
3-fluorophenyl 82—84° 50 mm
4-ethylphenyl 60—61° 6
2,4-dimethylphenyl 79—83° 17
2,5-dimethylphenyl 102—105° 30

25

30

35

40

45



PREPARATI ON E stand at roomtenperature for an additional 40
4- Phenyl - 4- br ono- pi peri di ne 16 hours. The acetic acid and excess
hydf 0~ o A-SET- eam——eLanhA,Ldr ous gaseous- hydrogen—gen-br-on-de—was——
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ExAMPLES

1. A mixgture of 10.3 parts by weight of
4-fluoro-benzoylpropyl chloride, 11.0 parts by
weight of 4-(p-chlorophenyl)-4-hydroxypiper-
idine, 0.2 part by weight of potassium iodide,
23 parts by weight of sodium carbonate
dihydrate and 300 parts by volume of methyl
isobutyl ketone was refluxed under stirring
for 40 hours. The mixture was filtered while
still hot, and the filtrate was cooled to — 15°C.
for some hours. The precipitated white solid
was filtered and dried to yield 11 parts by
weight (60°/) of almost pure 4'-fluoro-4-{ N-
[4* - hydroxy - 4! - (4'* - chloro - phenyl)]
piperidino } - butyrophenone.

2. A mixture of 3.7 parts by weight of
v-chlorobutyrophenone, 14.16 parts by weight
of 4-phenyl-4-piperidinol, 0.1 part by weight
of potassium iodide and 150 parts by volume
of toluene was treated in a pressure vessel at
140-—150° for 72 hours. After cooling to
room temperature the reaction mixture was
filtered. The solid residue was treated with a
mixture of water and ether and the ethereal
layer added to the filtrate from the original

reaction mixture, The combined toluene and
ether solution was dried over potassium
carbonate and concentrated to about % volume.
After standing overnight in a cold room the
residue was recovered and crystallised from
diisopropyl ether to yield v-(4-phenyl-4-
hydroxypiperidino) - butyrophenone  which
melted at 129—130°.

Alternatively, if desired, salts of y-(4-phenyl-
4-hydroxypiperidino)-butyrophenone can be
made by treating the above described toluene-
ether solution, after drying, with an appro-
priate acid. For example, by passing anhydrous
hydrogen chloride into the solution for 4 hour,
the hydrochloride salt was obtamed m.p.
182—184°.

By using equivalent quantities of the appro-
priate starting materials and otherwise pro-
ceeding as described above in Example 2 the
compounds listed below were obtained:
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SPECI FI CATI ON NO. 881, 893 By a direction given under Section 17(1) of
t-he—Patents—Aet—1949—t-hi-$—appti-cati-en—preeceeded—+n-the—rnane of -N-V-Researeh
LaboratoriumDr. C Janssen, a BelgiumLimted Liability Conpany, of

Tur nhout se Ba\m\“ﬂ“‘“l‘m \‘““\“\Jrnhout Bel gi um THE PATENT OFFI CE

881,893
Y R X Melting Point -

CoH, H base 129—130
CeH, H HCl 182—184
C.H, 4—F HCl 188—190.5
CiH; 4—Cl base 126.6—127.4
CeHj; 4+—Cl HCl 215—216.8
4—CH;—Cy—H, H base 122—123.2
2,4—(CH,),—C¢H, H HCl 183—185.4
2,5—(CH,;),—C¢H, H HCI 176.5—171.5
4—CH,0—3C:H, H HCl 221—223
4—F—CH, H HCl 204.5—205.5
4—Cl—C.H, H base 130—131.4
2-thienyl H base 112.4—114.2
4—F—CgH, 4—F HCI 201—203.5
4—F—C.H, 4—Cl base 142—149.4

» 4—Cl HCl 226—227.5
C¢H; 4—CH, base 101—102.5
CeH; 4—CH, HCI 179.6—181.5
2-thienyl 4—Cl base 122—123
2-thienyl 4—Cli HCI 212.5—-214
4—F—CH, 4—CH,4 HCl 216—218
4—Br—CH, H HCI 234—-235.5
4—Cl—C.H, 4—Cl HCI 190.6—192.4
4—Cl—CgH, 4—F HCI 202.4—204.4
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