931, 555 Step B. Preparation of
1-butyl - 4- (5- hydr oxy- 5- di benzo-[a, e] cycl oheptatrienyl ) -

pi peri di ne. Di benzo[ ae] cycl oheptatrien-5-one is added to
the solution of the Gi gnard reagent obtained in Step. A and .
t he product isolated asf described in Exanple |, step B. 5 Step C-

Preparati on of 1-butyl +4-(5-di benzol a,e] cycl ohept atyi eny! i dene) - pi poskdine.

3 but yl - 4- ( 5- hydr oxy- .5 di bBAoT£NTcI MMIQA'FI@NC“ ne Obf

Step B |s descri bgyprawixaspl e | step Cto give 93 *3

1- butyl - :

[ a, €] cyclmp.pt a e pPﬁtéf’f‘QB?'ﬁ%”""Wﬁjlﬁé?f Cmp’ftggre‘é{%t&" e e P m of
the hydro- & [ Ao Neta29428/5¢.. 10

EXANP‘LE \T'V ' + Application made in United States of AmibAca (No.763,809).0n Sept 29, 1958.

| QOGORGH e B Ul & Sitd (o6 M300h Pia, 1959,
Boowsedtibger SUEEEREE

[, ¢ ' | ce- bat h whi I-e—3—5—¢g—of 30% hydrogen peroxide -
was added dndew cea—elass rtulse, C1E3K(3.:B), C1E6KES: ﬁndmmimurm&cﬂ)rd'

separat ed e the m xtur EF GBﬁ -Ei 1D 11J1), C2A.(3:
After. 15 m@hﬂges the ice- b F%& %§ é‘%@é‘i{l@i{)ﬁr
hours at roomjg Q gqop rggg(r BSC rio sol'l

di ssol ved tlg \fondl ﬁiagﬁfi %I e_éﬁt&;é;h sol uti on. After

hours the so |on wasCoot i ce- bath and treated with an
agqueous suspensr on of pl atr num bFAMPLERE SRECHICATIONy for 1 hour at room

tenperature a 20 Dmb@yclﬁhémﬁﬁmeﬁegﬁwge and the m xture

was filtered through ‘@§ Inc tion dul ised tonRceols earth
The sol vent then vy SUOBSEad: %emﬁ Sy GERTE TR oo

the tenperature balnbwi Satesstr Aérica] lde hbletsyr e tEe VeRGan; for Keich @@iphay TS

pul veri zed. It be aﬂ?@nt maY be Emmed to us: 6 % @Yy@mllﬂ$ﬁeb©mrﬁ°meﬂh@r 5
dryi ng. After addr P’t}ﬁg{ oxide .
at 0.1 mm pressulpgyvid Q»_o,ap on ”’d‘H gry ana }%’ﬂ?‘“&% t‘é“:éﬂllmhegm%/c\lreII with

t he : vaI ues cal cul ated for the hem hydrate

25 e _ Anal ysis Calc'd for: C[err]H[err]No[err]H[err]O C,

80. 71; H 7 10; N, 4.48. 1¢ :
Found: 'C, 80.77; H 7.36; N 4.58. sanpl e from anot her experi rrent C
that was subj ect ed to further dryi ng g@t’ f ol | owi ng

anal yses: 30 Anal . c'd/ for CJerr]Herr]NO C,

83.00; H.6.97; N 4.61. ' 30

Found: 'C, 82.58; H, 7.37; N, 4.59. 7

EXAMPLE V- 1- net hyl - 4- (10 1

1- di hydr o- 5-di benzo[ a, e] cycl oh@‘f)’t@?’}drlényl i dene- pi peridi ne

hydrochl ori de in whidPR is a hydg'gﬁnttonﬁor FHoRR kGl dr Qker§f radical contammg up to 4 -
1- et hyl - 4- pilper i dyboegmasibichne) bostraigbt-chain or btanched-cham 10

gneet om0 Wﬁ“ﬁf&@% SR R e,

chloride in appr X1’ nH1h l%5all€ényl radical R may be substmﬁéd tR lekampeOwia & hitoxy,

fol | ow ng t has pr ocaetdasy anEaaEnvgrenp. ] The Siragqneelof cither a single bond or a d¢Sble bord. 15
Prepar ation .of 1- rtgge d)lts_aﬂml Ay {5 imsli Yotgg1 ng‘qllgngged%gféwfcl o-

40 . ‘Tek!r?ﬁ%ig%g hydrogen or a halogen atom, particularly

40 v T chlom& e o fhof? ethyl, C,_, alkyl, C,_, alkoxy or mono- - o
10, 11-di hydrdal bermld{taae l: lﬂiﬂ@@traiural dihe Brooner mglsaiﬁduux may be similar or  { Q0
the Gi gnard sol utPp e Ao Qmﬁﬁh%%ﬂ%%d&te Wasr Moo shecderanspionstht i al |y

atoms of
as .. : . - One or more of the hydrogens in: positions. 2,3,5 and 6 of the ptpendme ring may
o ~ . be replaced by alkyl groups so long as the total number of carbon: atoms in all such
-~ 25 substituent alkyl groups does not exceed four. The invention also includes the N-oxides 25
- .. of the compounds, which may be prepared from the. bases by methods known for the :
" preparation of N-oxides of bases.
. The compounds of the invention possess antiserotonin and antihistamine acuvrty
TN - They may be administered to persons in any of the usual pharmaceuucal oral forms Y
30 such as powders, capsules, tablets, elixirs and agueous suspensions, in thie amount of 30 .-
from 1 to 250 mg. per dose taken 3 to'4 times a day. For sterile solutions, for injection, -
from 0.1 to 50 mg. would be m;ected per dose 2 to 4 times a day. The compmmds

[Pm:c 4s,6d.)



described in Exanple I, Step B. The
1- met hyl - 4- (10, 11- di hydr o- 5- hydr oxy- 5- di benz-
h_eDt at rl enVI \ n| hF\FI di ne—mp- 179- 181[ err] C~ Wei ghed 8.3 g.

45 recrystal lization froma mxture of al cohol and
\ Afurther .recrystallization gave 45 ' ¥  product mp.
1[err]C - Anal. Calc'd. fr-,or C[err]H[err]NO
04; H, 8.20; N 4.56. ' R _
: .' C, 81.79; H, '7.93; N, 4.B8555 R Sten C._Preparation of
-1 rret hyT ‘o J'U lJ-SIjV b yaum?l g%p a[?a’lter]f M@An@éﬂﬁ&t@h&dxﬁrﬁdd' 50
| dene).- pi: 42fd rbkaﬁd for this purpose and these salts are considered . = 50

6.3 g. (0.¢ 35 Iﬁﬁh&)toﬁfeMthyi-4 (10 11 di hydro o- r r oxy- 5- di béazo[a e]/
cycl ohept atrlTerpyetp)re m%%ant isal. Ibt h;-

Cpr oce%lur e ol epta_tnen— one andeats E%{érqgcﬁ vanve ar ;%?@ i de of
1- met hyl - ‘gé? f rr&i fo m the subsequent examples :

cycl ohept at-r |'Ieleyé1 mee)ntzlgljla, eydouapnelemgnmg%lm 'of 5.89 g :
- (99%, m pi-piperidylmaghGium L) 10
- Recrydtal |__§a 1 "@?}W Em % ﬁlﬁ]ff )g'g& 3' 1-4- ndyl-magnesmm ' al COhO'I

~and “et her l@ah gé;ﬂﬁf]ﬂl@ bio%ﬁlelﬁi {he chloride but is preferably meklﬂaide Calc'd. for

Cerr] B err] Nk ard?;eagiﬁ’td@belﬂrepmf Apper-
 Found:  C, iddgg iszghuceto the apebis ‘ﬁm’eﬁfﬁ 3‘};13;,1;““““" sy 15
be converted to the I- yl-4-c 10rop1p dine e 1 alky Omopipe: y
931 535 known t is then prepared by combining the 1-alkyl-4-
| 2 met hyI z{’g&%ﬁ?ﬁmﬁ feraltty sl edmbpireitmi entht M@rlre))rspl per| d| ne
hydr ogen  conditions should, as is us@d,ebp myintaireg. e"BB?r lggrfeqsqsented as follows:
|- et hyl - 4--pi peri dyl magnesi um chl ori de. 5 The Gignard
' reagent was prepar ed0f rom g. (6.4 9. a{’ ’of magnesi um 5
‘and 13. 36 g (0.1 )—of . thyl {4-Jcbfor rigdine in approxi mately '90
m . of et r ahygr of ur any foI | o 9 he procedur e of Exarrpl e 1,
Step A and omttrng he final period of heating.

- Step. B PLEREnY 10D p@fger sl b pHlorific 613br61ﬂh@l’0 5- hg/droxy 5- di benzapa e]

cycl ofiept a- The Grigndfd reagent and the dibenzo[a,e]cyclpheptatyien-2-pre|Ase cepibiped _
- 10 ~according to the followitigeequienit i on of the G i gnar d reagent prepared in

Step A was cooledtoSlO[err]C . and stirred at this -
at i en-5-one (12.03 g., 0.05

1ol e) was added. Tpey o) A 'st SsE aljl y as described in

" Exanpl e A < - |e| o" gtkict ; mp. - '
94. 5- 95, 5[err]C wAs 969 %R . cryst froma

- mixture of aI cohol -andZat er rased trf@’vf‘ﬂ‘l"%. DEePPB[ err] C. After a second

- 15 ' recrystal lization the mp. s increased to

- 199- 200[err]C ‘The yield of this material was . 5.4 g. (329%.

A furt her @ S QiThs reFbialy W@ barddCp ol epechransst er f ol | owed
by a Lgcr ysﬁ;,aef,ii\é,ra&lg u)m.l% Jﬁ{‘gﬂ%s%bggmﬁgrmma?ﬂ ﬁmbbgmé @n@uﬂmm@hkg tH8 m p.

Anal . Cal c pd'atufeolt Ha§ beren]f & thai EpralgirofuEn lmﬁe%elslﬁi‘%%%%ﬁﬂm 12.

e reaction mixture The

. 'Found: C, st acgipn ce of this' ma
3- chl or odi m‘@%&gﬁtﬁ eg;e?g,é’éad"‘“%déﬁ“ly @t isolvels iaptlB was_.prepar ed

by thg,fol |rswa:ﬁgomeﬂmmﬁ beusBd err -ChI orobenzylr ene) aI i & was
pr epar ed f r omAfter the reaction of Step dg) Yoht hal i ¢ -

~anhydr.i de {848 @§ F% un:,‘} :;,’,th coolmg Cmpmmmﬁt hod for the
pr epar ati or}’ ;ﬁ Qﬁ, ESGEH de: hdtedQhayatesec S-Bylnix) eme s Ool I ec- '
R 35 - .pounds correspondmg te the compounds of the present invention, and the above method _
o - for their preparation, are claimed in the. specxﬁcauon of our copending apphcatnon :

. No. 7308/63 (Serial No. 931,556).

e I accordance with the present inverition, Compound I is dehydrated to produce
- Compound II, the compound of the present mvéntlon, as 1s represented by the followmg

Step C °

_mdl .




25 tive Volune I, page 61 (John WIley and Sons, 1948). The
3-p-chl orobenzyl i dene)- 25 pht hal i de was reduced to

2- (p-chl or ophenet hyl ) -benzoic acid with phosphor us—and
hydriodic acid, essentially as described by A G Cope and S. W Fenton [J

Am : Chem Soc. 73, 1673 (1951)] for the reductlon of A

benzal pht hal i de. The cycli zation _ ~of : . -

2- (p- chlorophenethyl) benzolc acid to . -

3-chl or0-10, 11- dhydrgd Uci':!;nh‘,hl cheptaty PHWSS .4 30 - 5- one was’ g

acconpl i shed by he tigp fyp:lmp&m&qrﬁ, C st ant Tatt Y oS- dcsem bed

30 ﬁg‘: hydl R EASE] ch %& éﬂg“%u‘p o ply - Chierm
18 us y ‘0§ pho- - N

Acta, 36 109 (1950 menayd salt suich as-bcln a‘“"" emay be dehydrated directly or .
3-chl or 0-%0, 1%- di hﬁ mmmdw%ﬂpm ’Q” mslpbarte ﬂnsx{iaﬂltd/\&t

br omosucti ni m de mf #%Iﬂratmgﬁ’gemfﬂs@ﬂﬂéﬁd gﬁ‘g Wmau;n e/
m oy

o h
essentY= }a@ ghen |1sbenﬂodsg/b
Chem Soc. 73, 1673 (nfl‘“ °L‘§ t1s edfrmnstsmpme@omar epar a d’PF‘bf
ing example, w111 f
| - met hyl - 4- (33chl oro- 5-di-benzo[ a, e] cycl'o Oeiirpteitieniprentidane) - 35

pi peri di ne hy?irogen Bxampr 1. - = 0.65 g. (0. 00192 rml e)

of 1-nethyl -4-(3-chl g@%@ﬁﬁ g ; _Isclexcbbmag'xe{m@quh@ne hydrachloride B
heptatri enyl ) - pi péltquﬂl ner (é',‘ﬂ"’"z _inbeld teshlenglide~gekig@RoDE N2 01 ¢ .
anhydri de wep ; 5g (022g atom)lalfﬁ gwermt;&’m«% 140[.err]C. for 90
m nutes. The soli 3‘: capgengq el‘sﬂgrg stirrer andedpa‘:l@ fu r%}mduD and.

m xed with water. thiigh gﬁ o %ﬁeofsdnyoﬂtg:ggﬁ s Kk R e 15
extracted wi th befnmnA cryAthoBrodM@a?, . mmd thhezohenue&@ dﬁ,\?aporat ed
onthe . , D Submdedﬁqmbﬁitﬁy] RANS a;gqﬂdéﬂdgmdter?fbeea&ml due, a
cl ear brown gum m%h gretepitieridine in dry teu'ahydrofl;ran (totmr]%?;ﬁ@ ¥a rhdied o
sol ution diluted i (Ii,l asﬁﬁl that treflug vk nﬁﬂxtai:d@éOf" ({"'%dY‘.’gd .20 -
was separated by Wbaﬂrampamu I Vapdriait odr caldign ¢ ﬁE o

l'i ght - yellow.resi] °nm1xt“rewas reﬁ@:’édwme or(ﬁjo?“ﬁf thaltdagvadcmtevmd in 15
m . of /@fige\ut e el ’@F@Bt"@d omittech with 56 HdikirdriB s"%%s“bsequent experiments of

0. 064 {FuRf jnal el&‘epaBJ d%ﬂam’ﬁ ut e aI cohol’.” The white crystaP¥ine
produchesie¥ piveriting) %9'73%3%{ Ty @_5M?@“eﬁ]&l&&t&1myl )< L

Recryspaldbdat i on, olutier) of therGrigadrd fth et her

did nbt chasge th,gaJ Whﬂe 2275 (. 1% m(lylel)léﬁ?dlb ]cyc *ZES °1°FG?5 to :;éga o

C[err]H[err]CIN@ma} ;fg or vihich time d,

8. 10. _ @_SOOC under re d’§e%lgp§g;§3::mfe the bulk of the tetrahydroflﬁﬁﬂﬁ dlsuﬂi %

H 5.47; N, 3. 278 ﬂ£ and cooled in afo Re-bERAMRTB0 S 1os 1o adv‘j;sd and ctihe reaction |
adde . {

4- (5-di benzss [ a, A "Yd@mﬁ)ﬁl@i 2 rthedé nous re31due ex A T

omons of boiling benzene. The solvent was evaporated from

Preparation-of the combmed benzene
1- cycano- 4- (-5-di gﬁmﬂqw@h&ﬂﬂhé{fﬁe@g o}é’?@ llgktlgnmmrekmeryswum_-
A sol ution of .8. ST fmp 156—157°C.  Two e y,‘;"“’"s Sibenzo- (go;
1- met hyl - 4-405- di faep b Bggtions from

|feH? % _Woematystallizations fro

rié5 %alzﬂadded e ODW Bt Bixy

i dene) - pi-per i di ne in !
solution 55 - g -C (8 393{11 n%a519e) No#s&:yanogen brom de E
in 15 m. of beng ?, roomterrperature 434 Wher®€
approximately half of 't mﬁtl’ﬁﬁ@hﬁdﬁﬂéwm@lﬁ%ﬁ éb@h}hﬁe,ﬁ 1d, began to :
separate. ‘When t he3a#di (CONmNIASECH B34S benzen intdded t o ;
facilitate Plpefldme was d1ssolved mSISIIﬁlr bf!), acﬁﬁi c acxd ?[la:leb?}’@dheptdtﬁdﬂylj or 7, - i
ni nut es,- t hen aln{'ogﬁgﬁty rf"% oling\T A Ghi tesohdes:oﬂi-gon was gQra tet!he o
addi ti 6n--0f 56" HhourOTheARRDIALL d‘&'t’ [§eded tahe thoraiehuse heEiSort B el k2] -’;

e first _
recryst al: I$°zed PgX(lJm w(poured into 25 ml, of waters mmé“‘;ﬁ?gxggfeheaung period. The mmon R

et e,

931; 555 . odium hydroxide soluuon The mixture wa ma#e Strongly alkaline with - 50
a mxtare of acg 9 °“Fi§{“ hined lexrobe ereﬂaé.x fimesr Wiy $-ml. m p.
TOXima Y 50 ml. The i WﬁéBsaglra concent:ated

203- 205[ er r] C. chloride and the whi

An anal yt.i aI sﬁﬂﬁﬂ 5249 te wemg 1etlh’ﬂxe|gﬁ dry Q d a
sipilar. - after(:lryl solute ether gave prsdier, lanB 526 %gﬁlm Tixfrae ematbsa&mé)squgnt ly
from et hyl-"acetate, 3 jﬁ%%ﬁ“ Hacd WgOBfrP phorus pento Rigwas aI'al}'sed Anal .
Calc'd.” for C[err] H err err]er é{zlgﬁcg?, C;I—ng OPI 6.0§; 313%3 B
' H 6.80;

T PR MY

N, 431.



Found: C, 84.62; H, 6.30; N, 9.58. Step B.
Preparation of 4-(5-dibenzo[a, e]cycl okeptatrienylidene)-piperidine hydro-
chlorlde 10 6.18 g. (0.0206 nDIe) of

OB 5-dr benZo| a, €] cycl ohept atri enyl i dene) - pi per- <L _ :
'was heated to refluxing ina mxture of 150 m . c“ial acetic.
100 m . of : wat er and 15 f» concentrated

ochloric acid for 16 hours The sol uti on was
£nt r.at ed unt|I soI id began t%L88parate (val urm_a-pp#e*fnﬁ't ely 150 m . )

- crys:a: i mp[j)o . dﬁg gﬁt‘éﬁtbewomew:mtzfﬂﬂtdbﬁ) igrdine. The whi te
 The yield Qf EI%ISX 7 ng the Qaditonr §f GS V\Pftsr/g %hﬁddo@) vvas\‘*-s 8 g.

(919 . 'Qr ire Was exua.cted with four' 50 port:ons nzane for .
H erdyir

e 8 eam—bath

- g eri‘j; NodﬂﬁiSulph@’-' “Eyaporgtion stadlization from 2 mixture
Found:  C, 777 467 ‘535 ﬂzs 1133°c Step. C \
Pr epar at i off elsthole g tﬁig@ﬁ ﬁCﬁ q c:I 0ﬁe§5’t7ég$r NBI%?? pi peridine. =
‘The hydrochlorlde of 4 (5- dlbe ept'atri enyl i dene) - plgerldlne
‘was - con glgo t he base by .suspendi ng in
wat er1p add| ng ben xnz‘% REI) g%mlﬁﬁe)@m chlori t:ezll d?'a .
hydr oxi de, iﬁ ?’ dyl of t Limeth 1-|4+(-'f le ‘gﬁlﬂ f@h aﬁﬂn‘uaefd Evaporat i'on of

- the benzeng; dm obmmdasmExampleI was di CEapetstikd dnll & domé e that was
.pur-i"'f i ed byt mémuyng pet] T@éﬁ}‘@ﬁ“‘? ’&ﬁﬁ’ ugaea( alfleafm a lvargipp [desiccator -

rodus
: Tlm q4
. netid Yerd aHd! dodesitmeqiior ﬁrmlma dq,?t Bieiienzene an
T o an e cﬁaﬂmcmbndm s e P ET, ﬁp xm&:19,87 H o 7.01; N
. I6’l51 hours. The yield®f dried producl(:l w;ﬁa:lted at 214—216°C. when heated at a rafound; 30 C,

/o 3 . ' o 25,
%P'ZE VI 1of 6° per minute Sl 1800 . G, 76 B 708 N 410, g, 1057
P~ Et hyl - 4- (Wﬁ“o%“%zof"acze‘]zéyclWa@,ﬂséayml Bie) ot (T e hydr ogen

~mal eate 93 g. (0. 004 rml e()meof
- 4-(5-di benzo[a e he )mmdmd :
. dissolved in a;gélgu%wt ylhetbyll-é-mﬁ@benz"zﬁa ‘ngsol é{hﬁe aﬂ I ar :
. soluti®n of nedexampleI wes iy 4,'5 SUibéitkecohad vtasbutyl al cohol

was added f wmdowp g@(oaw,@w %Qp@‘a“ @35,5 silzasih wjch sbsglgre esber. o
i odide. Theadied e e fmom%‘&ﬂ?&?‘ﬁ? for3020 hour s
:and then - T P with o change mhmnedm Qa8 hatausf or 2 hours. In

. order ) reﬁlﬁ‘{/eAﬂdM@M‘é’e.dfOS%iN 631; N, 3.64. .
. of ethyl chlorocar bonate and 0.5 . of pyr| dl ne were added to the cool ed.

: solution ' VWxagbLeils then stirr 30 minutes at room

.t enperat ure, heatn& Rrob1a-(s dibai Balcyrloheptatricny he“e'pl 5 for %6

plo

. monutes, coogd mt«éd-m?l"wlfd" dyl A -gpﬁipi'lm@“bimlo m. of
1.25N 35 By substituting an eq““‘l‘t‘l’:f;; rm»ndiéollgw sybgpptizle s ene was,

-added and 't hike %%gﬂg“g}‘ﬂ%%& S ARk anmln of 1-1s0pr0PY1-4-P1Per Loinsinven et

‘with water. ads icah inbbraimed. extracted into 200 m. of 0.05 nolar
citric acid solution. The acidic ei_gt(gE),?‘fm&l}%emmeﬂmddzeﬂdyml)and e basiec
‘materialy - Step. B Prepavation of I-opro@uitiacted i nto benze €4 RiARRI ation of the
.benzene and dryj 9.4 Wé%ﬁ,ﬁép@ﬂﬁn@ﬂodehn added to the sol;tll:n 0 e Csup® eam bat h
tunder reduce%&? ,{ [ Ein Gap @, fhd 418 papducy fsolgred,3s S8 \é\/@;tléent hat was 40
‘di ssol ved in et hanol and adde @hdrtd @ﬂmtohe@ta 1gpne)of ei ¢ acid
in 95%  Step C. P”P“"""’” of ? ﬁﬁ’ﬁﬁie soI[ut|05‘ %@l%mgw;ﬁ&ﬂ”g?%d and
di | ut edawi th etg v TERE s @dyygummanwchhd"g“f;’y ) sopropyl-4-(5-  product,
mp. 202.5- 2Q3s Eg I éﬁym atseidw@beé?ﬂ ‘}%{I&ﬁg’ n,ysilte otm phithicon from

i xt ures d1benz0[a,elCYcthePtammyhdenebP‘Peé and et her gave material nelting:
at 203.5 204 tyfrechicfice salt. 45 ' Anal . Calc'd. fsv :

C[err]H[err]N[err]C[err]H[err]qerfhr]\tvﬂ’m(llII 74 piperifine2; N, 3. 36.

_buty1-4-(5-d1benzo[aoe]cyclohepfam;rzhc% a?cde - Eound - IC '

Lo mdylmagnesz . for the
74 59;. H 6. Ggkep Al Fdepdattion of 1-buty o juantity of 4-chloro-1-butylpiperidine. fo :
im the
EXAVPLE. | X "" By substituting an equimol q p A and following sub::umanuaﬁonde 55

I-propyl A (5 g&ﬁﬁﬁ@ﬁ&é gﬁ&ﬁohepnhmmﬂédﬁWWh%H@Tmﬁ B2r1 di ne hydrogen:

ral eat e 3 ydrofuran is obmined. . 5 .47 g. (0.02 nol e) of

4- (5- dlbenzo[a e]cycloheptatrlenyl|dene) pi peri di ne and 50

d 78.9:(0.02 nole) of sodanlde were heated to refluxing in 50 m. of e
tiol'uene for 15 - 50 hours. The light brown turbid '
solutlon was cooled to room tenperature and 3.40 g.

(I0.02 nole) of [err]-propyl iodide was added. The mixture was stirred at
rbom tenperature for 1 hour during which time a .
flocculent 1ight- bromn preC|p|ta___ggparated-1he-ﬁrx~—~ T

S T NPT Y 7 " o, I o, Y O Y

g'.m!




the organic | ayer washed with additional portions of water. After standing

for 10 days at roomtenperature the solution had
deposited sone prismatic crystals that were _ separ at ed
by filtration. The solution then was concentrated to a vol.une of :
approximately - -~ sz 60 25 m. In order to renove unreactgd} - |

starting material, 4 70 g. (0.05 nole) of maleic 60 -
anhydride in 35 m. of benzene was added.and the soI ution refI uxed f
mi nut és. 931,555 931, 5-_-"
5 nm. of nethanoksyas mﬁwmdeﬂ tzqumw.wm&ﬁﬁmmegmgézanzpémﬁbﬁ,z)an

and the - soI ut i opépeilfizeconcentr at ed to a voI une - of - apprOX| matel y - 2L

m., and t ansferr [@e]cycloheptatrien-§ 1““012?4) athexane, 0."4
200 m . 6"?’rwat er TSR PORRE émpéoaﬂidﬁg’% < 5 P L ed { x&?‘ﬁﬁﬁdfeﬁr?r ne vve@@d, B
added—and. t he mx.wrce Bhpdikion of 1bR%1-4-ICaiBRDP,A bycIoRp ISRy GO ) ~fperidine.  pletes e

the c¢lear vyel I ow or ri-prtyl-dege hydMS-d:ngacr[aoe}@!:tloa triceyd Heptriding bbraimed du . N

Evapor at i on is dehygjra togiye 1rbugh the 97 -
st eam bat h under [lﬁeoéﬁd"r ﬂmm?"é(s md‘?mpa'é which 15, 1?‘1’“'% e Of%f:?ql e Hydro: -

i ght brown residue. This material was dissol ved In absol ut e al cohol

andtreatele\Mthasqutlon of 179 gE EO Ie é)lf n}}aledlc acid info-

absol ut e al cohol )-piperidine N-ogide _

1- propyl - 4- (5- d!{?ﬁﬁ%@ﬁmﬂ e afftﬁl & x'n AU, mp.

214- 215[err] C. gf 3@@@7@@&&#&@&&@@@1 d drbpwiise oD @)5! mahteohol gave

pro---10 15 . g&{ttﬁs plg rleses_olldzem[aeqlw hig, the giixtre wescbeing s@rt<d[inrthe @Id) . 15 .
fo

Anal . Cal ¢ d. m.m@fsﬁrngsawmmmm%zﬂ:f f%tglgg%m N

::

3. 25. .solution. After 22 hours the solution was cooled in an ice- :
6.86; N, 3.23. aqueous suspensmn of platmum black. After stirring for 1 hour at room tempebadfVPLE X 15 -
1-allyl - 4- (29— di bgf;t(z)m Vatami ébg/mmaef)asiﬁltp}e‘i itepush ihg! en 20

mel eate e tem, sdug}ra dc :e%‘ Q@ "“ﬁ '
substltutlng 2. 4garhlly rmf@h, Afterad Eﬁ

[err ] propy L odoxike.at lﬂh pmdutethe\mudt gok akmdmb)yansluheigamihg aéll With ﬂie

same’ pr ocedBr B HiHss for | ety te

recrystal In f gilﬁ %X%h? &; Q% ég &jﬂ(ﬁ“s‘followed by

recrystal | NzaePOR samﬂmf{oﬁrsrnbmerapaimﬁl s -su to furthet drying Awl the Cal ¢’ d.

for C[err]H.l’ez]Nﬂ@ﬁuranélﬂﬁserrl 75.50; H, 6.34; N, 3.26.

20 Anal.” Calc’ [for C21 21N0 " C, 83.00; %gﬁ;; N, 61 75.21: H, 5042

N, 3:28. | ' Found: C 8258, IE Xl

1-(2- hydr oxyet hyl ) - 4- (5-di benzo[ a, e] cgedvehewt at ri enyl i dene) pi peridine

5.47 g." (0.02 nol e) lsﬁeﬂwl-(-ﬂﬂdl-b!eydzef-d"b@]zgg,elmmenyl@wy@pdﬂnm pi peridi ne

was di s- 25 solved in 109 m . ofhydndeEidhanol - The sol ution was cool ed .

tO 0[e”]Casand SEEYA CPRpBHIA G 1 5mthyl4- IMESesRASHRAad N Until the gai
wei ght was 1.76 g. piﬁeesﬁgamaaazfmr dﬂ@h%'ep&%dy%e@qoemhg atom) of mRpdsilaeat e Q

65- 70[ err] C i-n epd léag Q93 b mplgy of 11-ineshiyl-4-piplonidyk chilaride) in spmeoximiawly &fimk i | | ed

and the tlast tratde® flpwing, the \REocedpre of FEARRY bPtB B0t ropic distilla

with benzene.  sSwp B. PRSailoy Sf Al -nbMB4L@6] R MEShyRNSL ABb S [iTHDO! | I NG

hexane- and 40ecryst al I| Z e dephatrienyl ppigidine. m xture of benzene and hexanew:

Further recrystal | %%8 Of4¢ mele ofiQctifitydrogibenzl e pslobeps !m'S*newasa@ﬂ@ wat er

gave product, m th% gnar step A and the fxagulc’{ c\iwlgsdmo ubs y for d7
au‘:\-:u‘ >3 - ~dihydro-<3= x-- . -

C[e”]H[e”]No el cylicgdrriersh) Tﬁ BrdTigicd weighed 83 g. (59%) after o

Found: C, #3. OO;eu'p#,tani&a@@ frohd a rzfnx&& of alcohol and water, A further recrystalhzauon gave .

EXAMPLE XI| 35 product m.p. 180—181°C. ' ,,__Ts,,

1- ( 2--mesyl oxyet-hyl) - 4- @galdc%d%fgr[g’MCl &%ﬁi%ﬁt gﬁ?{l @e}ﬁ) pi perl d| ne \ﬁ,@
hydrochlorlde 35 ;
Step C. Preparation of I-methyI-4-( 10 11-dzhydm-5—dzbenzo[a,e]cycloheptatnenyl— :
.50 tdene )-piperidine hydrochloride, )
' 6.3 g (0.0205 mole) of 1-methyl-4-(10, ll-dxhydro-S-hydroxy-S dlbenzo[a,e]/ :
cycloheptatrienyl)-piperidine was dehydrated following substantially the procedure of C
e Example I, step C. The hydrochloride of 1-methyl-4-(10, 11-d1hydro-5-d1benzo[a,e]f et
oL 'qdoheptMenyhdene)-mpendme was' obtained in a yield.of 5.89 g. (99%); mp.
© . 55 7 273—274°C. (with decomposition). Recrystallization from a mixture of lsopropyl
. alcohol and ether did not change the m.p.
.. Calc’d. for- CnHz,,NHCl C, 7740; H, 742; N, 4,29; Cl, 10.88.
. Found: 7723, H 7.46; N 4.45; Cl. 10.76.




2.10 g. (0.00662 nol e) of

1- (2- hydroxyet hyl) - 4- (5- di benzo[ a, e] cycl oheptatri enyl -

i dene) - plperldlne was dissolved in 100 m. of dry acetonitrile. A solution
—07-007 nol e) of nethane-sul phonic anhydrlde in 4 m. of

- .portionwi send B30 8 Péﬂ

Onl"'tl’l.| e. was “added and _ the solution.at!l owed to stand at room
p --.-_erature for. 48 hours. Sone crystals that 40 had-: been. deposited

(/M €-separated by decantation and approximately 50 m. of . 40
\agetionitrile was distilled at 35933p#rr] C. under reducedpressure. After 3
_"s‘inthe : ':’L,fulgcld[ t%@plutlon was filtered to renove the
..solid-that had separ ate adlqgmt,{;%‘ oh mmenﬂmhnt}ampeﬂémabtﬂ’%tﬁed at 25:35[err]C
under - reduce(1;1-Ilftsihéls"'s@lt’*‘lé1 e sy upyaldae5| due,  t he et hanesul"ﬁhonl o
. ‘acid salt of the product, hed 3, ,32 . L, di ssol ved in 13 m_45
of -absol ut g,39I§OMWMott g%§ mo.1 ngatm)rﬁr@ml t}ﬂiutloﬁ of -dry

- hydrogen 45 The Gngmrdc &‘?’én fralis Gbresimatgly: &) M= fot her- was added
b@cedure of Examply dr $#p gP§ eRTE HE he pr Loduct was

recrystal i soI VI ng [ t i n absol ute nethanol, war m ng the

‘sol.ution |r? a bath at 3 l_a¥ cﬁg).bmhwady_y-mmw}@t’mmto i pgi pi ent

L bi d|ty S‘r'&peqarﬁtfﬂ‘ff a?t 0. 5[err 134‘Lerr g W {Jacef f ervescence.

'_'QSTQ"_",\ 10" Anal . soq rr]:abl{nepne %Jc Oh sen- 3 &; H 6.07; d,

&1 N, 3 1%%4 while 3- chlo z;g:nual%y as described in Example Found

.t du d o tallization
a4. 47, (ﬁOSZﬁﬂﬁ) @ ad@do(;gh ct‘ﬁip % 85 g (54742: R}ifc:z: a seiond .15

LE' 501 Fsep n. Ton yild o e o 42 55 5
_ ( ergs) - di FFE‘P f. al _qﬁe‘:ﬁ“ﬁ‘ﬂa}m&sauulw%%%‘ ﬁ}gﬁ%ﬁi foll@uayl i dene) - pi per|
ding - 329/). Afuﬂerrecrysmmzau"“ mam‘ drosen di mal eate 55

5,47 g. (0. é anfedrp liggftion, fr ‘% ejmmgl Hhepi,atl'if:l yl i dene) - pjyperi di ne
and 55 ? Anal fCalgd. 1§ gs Fm{de) 0:)1'73 %Q)dalm Ste ‘t%ip 28d topir ef I'uxi ng
in 50 @d. of t%y@@lﬁorfyd%enﬁ[a,e]cyclohepmmﬁbm ‘353, 4&“@ oie) of
[err]-di met hyl @misnowind péquenbd. 051(15;%1‘11‘: A & \wsemtialg el known to the
. war m sol ut i -gRAchloRiphanyli ?fgtja X S Gdet dteeﬂbe\z\m @rga'es M@gg\ere gpnt'i nued
for 12 hour gmeth éme 081 @a % (Wl amgor@,h@ng) c?a%‘!; o Lendsol vent
-evapor #bed d e, was red &tk@mh tF é’fglégﬁd &VpF@quEMThe resi due
- cont’ai ned’ a m aidy sseatl#l t e redu "of benzalphthalide. The cyclizedqn 555
It was taken . iSpe- é‘?sh@lﬁﬁﬁ °r Whibdo- 101 Shydgadbpazecidoh iR o ssgl ved.

The ether |a (P' orophene mﬁﬁmﬁ%@fﬁ“‘c\@%ﬂﬁtgﬂ figémﬁs) and
{

evapor a¥ed. ewas accdnp s ‘R @ihsigan one was bromin@gd Iwithwd ghed 6. 31 g!
It was di ssolmed; dhmrozmmdmy 4, eycietgptarieths- eseé‘F‘tﬁ‘flon K

of 4.70 g. (@rogss“(rﬁﬁ‘!‘%‘% f,ﬂlpgn@,n ohm @ben. r$0¢5(334ﬂ673819 nzene. The

dar k- br own 5 ally as Cesc FiBh Was refluxed glg L6 M?ME}M&@I— 20 3B nutes.:
The war %m XtspeC\WekGreparatidn of I-me'hy""'{ f Wi . of absolute

met hanol?. The dark bmmnd’% ! fofﬂ‘P droxy—S-dlbenzP ﬂﬁy‘%ebl ack tarry
solid that had 9&p& & ﬂ,}etﬁ‘ @wmasmmlv ol S Eotia Of 6
g. (0.15 m)l %% nma;t rﬂﬁﬂ?&ttmesrﬂ‘h o100 fly alhtine bnd al | 4@ he .

w

bl ack so ground mdohlv s &dd&dpwdtm Henzene ;
| ayer. Akheavgmmlveﬂl ce@ g@i"“ reslﬁg*amﬁbﬁwn gy, Wekt ubte ﬁﬁloo m . of
benzene wer e. SUEE, 101{3 u@gtwtﬂignesaneg 1y of meslt;ow residve 100 . of
et her was add%%‘ ageld rﬁlt;aed»d ol vl m,%d& %ﬂ?& tmldohalonan @beci pi -
tate col ject edeigtidd bheg. aqu%dtﬁ’l agayg,ﬁmwwhna:y@ys P‘g?fﬁ&r ated and

t he -aqueous - of00f4g pf se Re llﬁﬁtibﬁlfpmt'am@mﬂ? sk HFHES F eadi | y in
water. This s&t mact ed WI h h d gi@xtract
copgbi-ged Wi thﬁﬂ(ﬁ) chimygNCﬂkﬂa %TE% h 5% %f ?22, g?”l ayer® -wer e

e of e

3 slg@d W th vvater Evapor at iFGfF
1d‘f*“"' on 't he steambath underEﬁ;@mmtm ressurn left 3.35 g. of -

--u €. The residue wasss -dlbemo[a,eﬁiwsldmptégy §m1ﬁ’§z@e@|%@ﬂh&and treated .

o) vent and dryi ng the residue

Wit h.a"sol uti Ofje0ft. 2prépBration df J-@Pw—+ L& (5-dibenzo[iElcelobepmaticyli n .absol ut e :
al Mol . The pr %#)cmmuugeﬁéﬁ‘%& nél‘ljoiédég %ddécs Suprbiicrie 250 q;dds;t Q?
D 55 idene)-piperl 15 ml. of benzene at TOOM tempera

of 3.6 g (0.034 mole) of cyanog ogen bromide i 4 been added a white solid began 0

- When ‘approximately half of the gglﬁgg 1112 e benzenie was added 1o facilitate

separate. When the addition Was ¢ hen allowed to stand overnight. After 60

stirred for 75 minutes, t ght. from
:ltll;r;g%h::;i El;cSSH :ﬂm;; absolute ether the product was collected and recrystalliz




192-193[err]C. (sintered at 190[err]C.)

in ayield of 4.29 g.

Recrystallization from absol ute 20 al cohol raised the mp. to

193-194. 5[ err] C 20

Anal . Calc'd. for C[err]H[err]N[err] 2Cerr]Herr]derr]: C, 66.65 H

6.29; N, 4.86. s T S Found: C, 66. 51 _
H, 6.26; N, 4.80. ® "EXAMPLE XV -

1- net hyl - 4- ( 3- nethoxy 5 dlbenzo[a e]cycloheptatrlenyl|dene) pi peri di A& 2%\

hydrogen nal eat-e

31,555

substituting 3- rreth bemﬁcaane] Ss\éﬁ%eoﬂﬁﬁb
di benzo[a e]. cycl o}"i@% Sl(@r%)S ong of Exa ﬁafhﬁ\},?%ﬁ &o"r‘f

n ana
experiment f;

substantk%%y t he
1- met hyl 4-( 35 net

pi peri di ne hydrogen nal etat Cac@bloniq)g.N, 30, 84.53;
[ ae] cycl oheptatrien-5-one i s .obtai neffolng: t besae ughggou

oty P dane

2- met hoxygdBenet hyl6)18 lze(Dz(nos:mal i & 1- -(5-
(p- ye }lleG\?vas heated to reﬂux?ng in acr};;go-mie(s T

1- Met hyl - 4- (3- 11 uch Wamlwg’ég‘%‘é%‘f%‘ﬁhﬂm;mrm«ﬂdmyld Hene Tho b (e 35

hydrogen nal eat e with 100 ml, of water. The whuesgpasr;ﬁine

for the prepar ati oflePl 3p,g
that 3-(p-

EXAMPLE XV

hzt$o&- dﬁ@ %T& aﬁ‘} é’ﬂ}’éﬂ‘lbq'i%ﬂffamr‘?t@ﬁyw@bem)ted at 203.5—

for—tie—S

81 B AY—205°Q_
geciybtallizing the product from a similar -

30"
a, el cycl ohept atri ed-5-one except
?‘I[f”ﬁ]é}’ 406@"‘1‘@”1"@@&1}%8?@% hydro-

u, B, 3@ hoxydi benzo 5
8. o

[a,e] cycIoheptamenyhdene- iper- -
of 150 ml. of glacial acetic acd, 100 o of 10

volume approximately 13)5:111) and diluted -~ By

odu

substi t uting!3- f | Jde oigldré prodica, rep.cp $f§ at 65°C.
3-chl orod| benzo . A‘[”é Tcéyé*(ﬂaéb@aﬂﬁligfr;:ﬁs'mem 65 a%g%g fedand |
subst antsis| k;y (9-4'16 10, TE4E M ,651 |, 4.54. e
3-fl or OTEe ) ridine
e vesm $y theclelse bﬂegmﬂﬁfﬁ%g I menyhden ey pider 1 i ne

40

é{ “for th@nMﬁ&a{o
3-chloro ?)eznzo[a e] cycl ake

EXAMPLE XVI
cycl ohept at ri enyl i dene) - pi peri di ne

SR

Jerstal

hydrogen nal eate 45-Ethyl-4-(5-dib¥zo$ il
0&4 hiogﬁsggz egﬁ,

of@nah!fmtye alkﬂholaﬂﬂi}.‘%g IWWF;W‘%%%E‘: )

hol was added followed by 0.624

Y” S Egt Tk e hove o

teandOSml of pyti

@“g%es’ ﬁﬁg;k 30em15tga)ctemmﬁ tgMpeRRFC
and washBlwithoads. Dlle Halitn,

1- br onodi benzo[ae yhﬂ%}ge
[ ae] cycl ohe%at ri éﬁ
nmet hod of mdl
1- net hyl - 4-( 1- br oliered
hydrogen mal eat e ks ofcsithy
1- br onpdi bengol a,
phenet hyl ) - ani | i ngdi
by cyano, 50

b 1 alc

this nitrile gl v €410 adid) sofntiomithe acnd;c extm%

converted tgq1- bre Aolclipae

sequence used formszdbedarggga
trien-5-one.
55 al g
1-methyl - 4- 43, 7- & c?ﬂhﬂﬁB
By substituting 3, 7-di chI or0d|

3-chl oro- o dlbenzo[a el

fol1ow ng subst ant|

1- met hyl - 4- (3, 7-di i EI:' ‘ %fﬁvgbzg{dl
| dene) - p| pe50| di ne7d g ﬁbl& sodamlde wereh

60 711&!it browid rust,

pr epar ed from 3,

60

|-|\/Ethy|F04mc(1

apdrasiom of ater esanean ,%ﬁf
; ;ﬂﬁj“'?gat‘fh Iofﬁf @diohe rma{ua y&]oﬁ‘r 2Be

55 ethanol. The solutlon was concenlrated

T

cycl ohep atrl 1?%’

6 ~propyl 1od1de was added The mixture was stir

ennrr@: Olhhe bokd dbmes B B TE s gice “%oed |

t was purlﬁed by recrystallization from a mixture of alcohol

rom a mlxture of benzene and h
i S Yentofizel

E VIII

25

Exanmp.

28 45

potassmng/ the.
8- (0.004 mole) of ethyl - 30

eme0- lqu@aﬁd dxbxﬂe

acted starting material, 0 5

RS eateh G o2 oD - 50

Vigt tomk: ef wﬁhefolamm gr,ﬂupf i gf}v‘r epI
bangenn ex
Qﬁ mvum ch i's

St et
(Eeligrch xxvs‘yfa- |

e whxte Crystalhne
tmn from

sqoany PHENR S Ber i dine
atﬁalﬁsﬁi, 5NpBigs.f or -t he 45

6i - ¥xatbl e Vi and
Betded 120f Exarrple v,

ylidbre ppiperidine mydrugexﬁ%aleate
(V] a,e]cycloheptamenyhdene)~p1pendme and

“*%1@3%3‘35;;@ ng(im@ure A i s 50

red at room temperature '

to a 5o utlon of 0 203

55

60



931, 555 di benzo[ a, e] cycl oheptatri en-5-one by reducing the
nitro groups to am no and repl aci ng the am no groups by chlorine,
th wSandnever reaction. The dinitrodibenzo-
pﬁeptatrrehpne s prepared by ‘known net hods.

XVII1 5
S\ 4- (4 nethyl 10, 11- drhydro 5-di benzo] a, e]cycloheptatrrenyl|dene)

pi peri di ne hydrogen *mal eat e

Bt tutlng 4- nethyI-IO 11- di WgUFEdi benzo[ a, e] cycl ohgptatrien-5-one -for

| — 5 ,ruoof%ﬁgm,graat REOZ Rl BnEy Y ORGP RAkL “QRE4PT Exanple V
and fol 1 owi s concentrated to 2 wallthd &F dpprotiliftel 251 nl PErA éredaaathat of ..
npl e V, ieparetolyyfunnél: Q00 mbtoh}léxach Zmlml DO water, and 14.9 g. (0.1 mole) of

d| hydro 5-di PaF &ay YMppt gj nea\ Ther

Bbdaed s E’%ﬁ’d’@fé! R ”@?@f o

The 4- met hy|44i 190‘,5; 1@ Ry | da @l db Bdle i S prepar ed
anmeawmm zatiutmofotﬁ792~ .ﬁyhol op#rdﬂetduyfnla@nlg@lalwl&hl dwth

y:
h ' - 1-4-(5-dj
oo yoh g oS T T L R ORI 2oy o0, of

2- phent hy! oC. (sivketed at 213°C.). EXAMPLE
Xl X © Anal. Calc’d for czaﬂz,,NCHo: C, 75.15; H,¥¥7; N, 3.25.
" 1-Met hyl -4- (10, 11-di hydro- 2, 3- di n%mtyl -(2-7|5§43prfbr§)816 5Nsd$23?enzo[a e]cycl ohept a
- trienylidene)-piperidine hydro substituting
10, 11- ¢j hydr o- £4i81 ﬂ@&ela%l RRPhLE Qﬁ;p&.@{. Iratteet a- 15
trien- ?Qne fotl‘ﬁiiﬁr_ﬂ-k [ Jjﬁ;dx%dfobma, anmimgyz:z#zogeﬁemzaﬁnﬂ@em 5-one of -
Exanpl e V ani#t b@@ﬂdc for th¢ MP#OBW es'tlibﬁsgfemm(‘@Sllylateﬁémwt’pﬂmtbedure as that
of Bxaml o LRt b T, j.C it recynligigy fp 8 2,3 -
dimethy - 7% ASAPCRIPY for H,, f@yﬂfrﬁrﬁg gyl i dengy-

pi peridi ne hydrochloride i s obt arFmﬂ C 7521 H, 642; N.,This.
10, 11-di hydr o- 2, 3- di net hyl - 7- |so I-dlbenzo[a e]cycloheptatrlen 5-one is
pr epar ed by t he { A D ﬁ?@ &géﬁy&ep{gg? x anhydrr de is
condensed = 2 g (oozvm&lé) 3641 [alf fa R eatiiare |
3- (p-isopr Optwebénmy Ia.ll‘hdeluuﬁeﬂucwled 260°C. and ethylene oxtde on @5t h

 phosphorus & 5B’C§h e é"P -4, 5-di met hyl -
benzoi ¢ aci & e Sediht S/ﬁﬁ Z:B 3;’3;1 At fhe action of
pol yphoS-  The crystalline r&hﬁé Wwiis é€rhdtbd with boiling hexane and recrystallmed from a
EXAMPLE9 XX mixtur8§@f benzene and hexane. Further recrystallization from mixtures of alcohol 30

1- Met hyl - 4- e%waief)g“‘fglpﬁg‘g (‘%WF% Q3 27, B%b; 5Nd“)‘enzo[ a, e] cycl ohept at r
ienyl- Found: G, 83.00; H, 7.29; N0£HL)-piperidine -
hydr ocht ori de ' By subst i tuti ng

10, 11- drhydr023d|chloro 7- 1 %E o cl ohe trren- -
s-one ¥or” (e By b ﬁégﬁa ﬁ; of Banple
and _ 1dme- tia ; ﬁ:etm ¥ . t hat of _

Exanpl e V, 100@% eflhn«(ﬂkﬁe-&ﬂbhomc anﬂﬁnde m 4 ml. of acetonitrile was added and o
§ d
_ ?Ingyﬂ;gorg 3ﬂt§| v?ed%ﬁ?% m; @Jg pmxm%ﬁ?mimr dene) pl perrd
10, 11- di hyd;épﬂgété prvage i@ﬂfé@f @

ItONE @l aat hen- 5- one s

prepar ed by sdtxm: Sam) mdoae 25-f—35‘§hmhdeonsiu¢edrrpr¢sm Iyapyt segidve,othe
10, 11- dl hyd homc acid salt of the product, weighed 3.32 g It was d1ss01ved in 13 mlL

i met i E&bﬁt%mmtm&mmﬁmm PRSI bed P Exampl e

XX, 40  hydrochlbtsde NGhedpr voqaliizeR ey | dissolviiz)i€l il £bSohad) chethanol,

p- et hyl phewyltbﬂgmeg@olmndn asbaﬂ;taaé? nd cautlglgy adding ether to incipient The’ f.0l | owi ng
conpoupds ¢y eI‘(*‘i[qre r
i nvent 7on by proéesses an&lvge ﬁ ?ng ﬁ}:{ gj %hNajoﬁ %fffg 0

: -1 net hyl'-4(3-trifl uor onet hyl - 5 d| benzo a e cycl ohept atri enyl i di ne) pr per| d| n
' 45 EXAMPLE )'

1 3-dir rret hyl - 43@%’!‘%?%%1 ‘hcg[ g“%ﬂ?& Elg[eﬁta‘é‘f’ﬁ”ﬂﬂ‘%‘ﬁ’@ﬁtd&f’rr enyl | d| ne) pi per

i"di ne; 55 45 547 g (0.02 mole) of 4—(5-d1benzo[a e]cycloheptatnenyhdene) iperidine
1, 2-di rret hyI164g3(0mz ible) of eudmhilie/ werb hdted enz Gbgﬁmieﬁatﬂbt enyl I dr ne) pi- per
i d| ne; hours. 3.17 g. (0.022 mole) of B-dimethylaminoethyl orxde hydrochlonde was added

R . to 'the warm: solution. Snrrmg and refluxing then were resumed and were continued ' :

A _ for .12 hours. The reaction mixture was then filtered and the solvent evaporated on =
.60 the steam-bath under reduced pressure. The residue contained a whlte crystalline solid, 60 -



1-nmet hyl - 2-et hyl -4(3-trifl uoronethyl -5-di benzo[ a, e] cycl oheptatri enylidine)p
| peridi ne;

1,2, 6- trinethyl-4(3-trif|uoronethyI-S-dibenzo[a,e]cycloheptatrienylidine)pi
perldlne - _ ) '

1- net hyl - 4( 2- trlfﬁyoronethyl 5-di benzo[ a, e]cyCIoheptatrienyIidine)piperid#n

e; 50 9 OO
1, 3-di met hyl - 4( 2- al fdl uor onet hyl - 5- di benzo[ a, e] cycl ohept at ri enyI [ d| ne)-fgf\per'
idine; 50 931,555 . _ N
1, 2-di met hyl - 4( %zevas'tféem AL el e i b SaeD L &h&rwl fn@v
ridine;, . therr was separated, washed with water and evaporated. The residue, a clear dark brown AN

| : t |
ety 2- o i e O Ko i Bing ooyt ey

1, 2, 6-ti MY hyl rﬂeﬁ‘&t&a& y“éerﬁ@‘r’ﬁ%ﬁﬁm&%ﬁﬁ%’ G i SR R R i dne) pi

peri.di ne; ' from a blackka Kad -sgpamey.| Fie-solidess 2iken with a solution of
[ a, e] Cyc| ohept at & dh m@g)n@}&?%ﬂ% feoin 100 o Bf water. Nearly all the black solid

1, 5-di et hyh- 4( el PR R e dige:

55 100 ml. of ether was added. A clear yellow organic phase scparated and a tan precipi

1, 2 d| net hyl - 4( Slzatphﬂ lagtdd- in -thbi dgedoasOlpyar. Elbe gy by sepinatddi aidm&)qququrl di. ne
Pregipiyt rea_%l‘E ngﬁdp

l et hyl 2-ethyl ayir( ’F'XL extract c?oz% mgilzdgith e@g@?ﬁ@mg‘ﬂ ined ! perl dl ne

1,2,6-tri mithyl XF&‘”" ““"““i‘}‘fdg QUOAOhi] HC }ﬁ"%’i‘sﬁ“&%ﬁ&a@‘m perl Ui ne;

1- rret hyI 4( 3- p- tdixslsqt\}ed& ahisdha¢ zlodhal, a’ll_myeabd)mlpaadﬂu oeroylzmilgr;u%gpi pele) o ne; .

60 - maleic acid in absolute alcohol. The product separated as a white crys e solid, m.p.

1, 3- di met hiyj - 4( Cp {ﬁg&({@ﬁ?ﬁ ﬂoelfb%ﬁ@,fﬁ}zﬂ?(?féﬁ ET%W?%WOP&{%%}“&EH db(pe

“Anal. Calc’d. for G, H,,N,.2CH,0,: C, 66.65; H, 6.29; N, 4.86.
2- d| met hyl - 4( 3- p-t ol yl ~5-di benzo[ a, Ewyc| G,h@pilatHJ ezryl N;hme) pi-peri di ne;

1, _
1-met hyl - 2-et hl y- 4(3 p-tol yl -5-di benzo[ a, e cIoheptatrlenyI|d|ne)p|per|d|n
I oL SheY

1

' methyl-4-(3-methoxy-5-dib cloheptatrienylid ding
L2, 6-tri mshyl 4( 3- p teo y( %ned?xge 1;{.%@; A eptﬁé?)ntyétﬂrlﬁ)—gﬁ“f él ne) pi pea; di ne -
' By substitutif3 B: m:cydlbenzo[a,e]cyclohepmtnen-S-one for the 3-chlorpret h -

4(3 t rif1 uor orfliepaplaclcygloh men'?]‘ y ¥y Brampls VI éH“bf?‘;Pf “E%
(et oy g h§1E“‘ﬁ;’éﬁle;@‘ﬂﬁ;ém‘i”?'““”ﬁ“ i
trifl uoronsphyl m;ai-beﬂloﬁﬂ ahed [ Ble eycloheptattieh 82740k abtﬂieayse; ke heypéne: used .30
trienylidine)pi pfelr i yeparation of 3- dﬂor@lbenm[a,elcygohept&mcm;crglexcepﬂ (st 3-(p-

trifluoronethyl =¢ ".’t@mﬂhde‘m phyalids is reduced sy Li@rioedonyPhaethyl-Rspretsasid. 5
trienylidine)piperidine; Examprs xv Mt hyl - 2 - .ethyl - 4(3 -
trifluoronethyl - 10, nmemywh(mms-dxbézo[a,qbﬁmn@ah&nﬁ]iene)-plpmm

cyc} ohept at35i enyl i d| ne) i peri di ne; hydrogen maleate 6 - trinmethyl 354(3
ol or omet v, okt SUHEEL Ll AT e ML
heptatrienyl i di xb l@e'V'I flﬁethyl-4-(3-ﬂuoro-5 dlbenzo[a,e]cyc loheptatrienylidene)-piperidine -10
1- met hyl - 4( 3- phetry;tﬂoghc:gna]ea:eg@b >, Sl bench:)[ ae) braing by i

cycl ohept at4i eny ]SF ;%; {@gcy oheptatrien-5-one is obtain © ERaprReerped - 4(48
phenyl - 10,11 'J"’ij f {7E: don g’iﬂgﬂ ?fé"f‘?%[aaf]‘é{flw&tftf}ﬂ‘ép?“ﬁtm enyl -~

I di ne) pi peridi ne; 1, Bxametht XOT Oyl - 4(3 - phenyl -10,11 -
di hydro - 5 - di benzdpMehdy1 bxhepﬁ-dtbcnze[a, JcycloheptatrienylidengPpiperidine - '
i di ne) pi perisdl ne; y[gi];m malea"emm forodibe

1 -“methyl = [a%ﬁ%&ﬂlhep SR A el Ty e et @nzoﬁl e]
cycl ohept a- Example VI, 1-methy1-4i(r-bzermcis-am¢naq ,sjlcmm;fﬂunﬁyhdene)-p:pendme

1,2,6 - trinmet hylhydwge#(@leate phettgjded.- 10, 11 di hydro - 5

di benzof a, eycyc ghefeal ?ggb = ‘;£;’:3sz;‘;*;zzra‘;:z“-%ﬁfa;fnopfe@::gls YeITHEe:

20 .- \%e?: -@ Sandmeyer reaction. Hydrolysis of t ni B{@C I ng 5? he

general . f or rrul a: phezieﬂﬂyl) benzoic acid, which is converted to 1-bromodibenzo[a,e] cycloheptatnen—S-
e e by the same sequence used for the preparation of 3-chlorodibenzo[a,e] cyclohepta-
T tnen-S-one _ RO

S - : ExAMPLE XVII N 5 -

R .. 1-methyl-4-(3, 7—d1chlor0-5-d1benzo[a,e]cyclohepmtnenyhdene)-p1pendme : S
By substituting’ 3,7-dichlorodibenzo{a,e]cycloheptatrien-5-one for the 3-chloro-
dibenzo[a,e] cycloheptatrien-5-one of Example VI and following substantially the
e method of Example VI, 1-methyl-4-(3,7—d1chloro—5-d1benzo[a,e]cycloheptamenyl—

L. 60 idene)-piperidine is obtained. 60

G The 3,7-d1chlorod1benzo[a,e]cycloheptamen-s-one is prepared from 3,7-d1mtro-



ICPe\erqi Cgl ﬁ(oi;d XE)err] are hydrogen, hal ogen,

group in each ri ngrg rrgzgnucl ear aryl, there being one or more such at

dl.t = LIICII ;lﬁ‘i"— '25 R is hydrogen, Clerr | aram o
: yOTOXy, nmesyl oxy and amino sub-- L] I alkyl Cerr]

erivatives, and derivat
y and 6 R atives al kyl ated i o P
of the pi-peridine ring so that the tg?g Ot'ﬂbé? 8; 2gsbt|ons
: rbon

trifluoronethyl, Cferr] alkyl

4 )i n-all such substituent
Y . al kyl ot :
- Ko kompound having the general shgssul grOUp[se?ﬁe S o po four
j 1T VVIII 3 '
§ i i Esoe{ﬁmo[@ﬁ@mém%b; 5 % g it Jog?oﬂgs ‘Bﬁxﬂhﬂgﬁg@ gned in Caiml.
-5, 1-net hylcy f"?“m‘,ﬁ“ﬂ‘éh% ik glbek! | enyl i dene) - pi peri gﬂledl ne
35 a, elc%ghggggyatrlenyl|dene) piperi di ne.-
1- I\/Et i'g/l - 4 ( 101-&11ﬂ1ﬂ+4|=(§!-m€@¥15lﬂd} %%mj-dlbe a,e]cycloheptatnenyhdene)— ' 5 e
35 " 7. piper: @d oheptat rienylidene)-
1- Met yI - 4- 31 gigﬁnﬁ -nﬁthyl—lo,l1-d1hydrod1benz0[a,e]cycloheptamen— -oné/ t.l? pi per| d' ne.
8. 4-(5-di b&%@w Y m‘gﬁ’%’“"" W o -1m4 peri din
9. 1-(® hydampdytei- n;o{a}e] e)i(;lf| i@'oBﬁ édd IThe .product ‘is &
10.. A hydrog@ﬁ m aea CyC| Ohept atrienylid p| eridi
RN e hme@:m:?zﬂweb@g} ?ﬁl&fé‘;ﬁe 2l B e
di:met hyl am g ons for the cychzatxon of 2-phene zo1 ' )

t Bea
et hanesul phonyl oxyet hyl) - 4 - ﬁ,gmmquenz 4& %ﬁ .
Gl |

~i'dene) 19i perid L,a
tr| enyP-
conpound ‘as C|1a Sihyl-4-(10,11- chhydroz, -d1meﬂ1y1—7-1sop1@yl— hepta: sal%/ o a

_ “in - anys ¥-pi

1.- methyl - 4 Slibﬁtltlitin e ?%%bi 05:) I '

. y! dlbenzo[a,e] cyclohe ta- 4

di benzo[ a, e]us ?@h the. lg?f‘gﬁﬁrﬂlenm[ ih x oiie@f Example ngd ' and._ 5f

1,3 - @netH 'owmg antial y s me procedur that ofIEkangﬂp)N ildmed
di benzol a, €] oahlonde 1sto Vly4 5 1@6‘3?2[3:6]@;{ HA}%&?' ne;

5. - - 1,2°* d]rmgpﬂ ihydrot7,3-dime g?rlﬂ Eﬁgﬁ%—dl&nﬁ;&@lcﬁdﬂéﬂtﬂl&é) ¢ per i di ne’

-di benzo[ a, e m.reé following .sequ deis -¢
1 - netdyl ].mgh p-18 %henyi%}eﬂc acid to give 3- (p—lsopropyl_bmz 25 5 B
di benzo] a, tidh with ords ﬁydromﬂit |a(:1ﬂ gives ArfeARFP yD-4,5 ;
€] penzoic acid. Theydd Bhapizes fe ﬁto of B -
} phonc ac1d pl perl dl ne;
T ExAMPLE XX
30 1- Methyl—4-(10 11) dlhydto~2 3.dichloro-7-methyl-5- d1benzo[a,e] cycloheptatrienyl— 30

dene)qpxpendme hydrochloride

By substituting 10,11-dihydro-2, 3-dichloro-7-methy l-dibenzo[a,e] cycloheptatrien-
" 5-ome for the. 10,11-d1hydrod1benzo[a,e]cycloheptatnen—S-one of Fxample V and -

~ following substantially the same procedure as that of Example V, 1-methyl-4-(10,11-

35 -~ dihydro-2,3- -dichloro-7-methyl-5 5-dibenzo[a.e] cycloheptatnenyhdene)-p1pendme hydro-

chioride is obtained.

. The 10, 11-d1hydro-2,3-d1chluro~7—mzﬂlyld1benzc[a,e]cycloheptatnen—S-one is
 prepared by the sequernce of reactions for the preparation of 10,11-d1hydro-2 3-

o dlmethyl-7-1sopropy1-d1benzo[a,e]cycloheptamen—S-one described in Example XIX,
40 using. 45-dlch10rophtha11c anhydnde and p—methylphenylacetlc acid as starting 40

matenals. ‘
" The following compounds can also be obtained 1n accordance with the present

y * jnvention by processes analogous to those set forth above:
o 1 -meth 1-4(3-tr1ﬁuoromethyl—5-d1benzo[a,e] cycloheptamenyhdme)plpendme,
.45 - L 3-dm1ethyl-4(3-tr1ﬂuoromethyl-5 -dibenzo[a,e] cycloheptatnenyhmne)plpendme, 45
L 1 2—d1methyl—4(3-tr1ﬂuoromethyl—5-dlbenzo[a,e] cycloheptamenyhdme)plpendme,
1-methyl—2—ethyl—4(3-tnﬂuoromethyl-s-dmenzo[a,e] cycloheptatnenyhdme)p1pendme, '
_ 1,2,6-trimethyl-4(3- “trifluoromethyl-5- dibenzo[a.e] cycloheptatnenyhdme)pxpendme, :
l-meﬂ:yl-4(2-mﬂuoromethy 1-5-dibenzo[a,e] cycloheptamenyhd1ne)p1pendme A KT
50 " 1,3-dimeth: l-4(2-tnﬂuoromethyl—5-d1benzo[a,e] cycloheptamenyhd1ne)p1pend1ne, 50- -
' 1, 2—d1meth 1-4(2-mﬂuoromethy1—5-d1benzo[a,e]cycloheptatneny dme)plpendme, S S
1-methyl-2—eﬂ1yl—4(2—tnﬂ oromethyl-5- -dibenzo{ase] cycloheptatnen hdme)plpendme, R
oL 1, 26-mmethy1—4(2—mﬂuoromethy1—5-dlbenzo[a,e]cycl ptatnenyhdme)plpendme, : s
o . 1-meﬂ1y1—4(3- henyl-5- dlbenzo[a,e]cycloheptatnenyhdme)mpendme, . a T
- -] * 1,3-dime! yl—4(3-phenyl—5—d1benzo[a,e] cycldheptatnenyhdme)papendme, T 55 .
SR ¢ 2—d1methyl-4(3—pheny1—5-d1benzo[a,e]cycloheptatnenyhdme)plpendme, : , L e
1—methyl-2-ethyl—4(3—phen l-S-dxbenzo[a,e]cycloheptatn ylidine)piperidine; - ’ T
e 1,2,6-trimethyl-4(3-p! -S-dlbenzo[a,e]cy ohespmtrlenyhdme)pmendme, Al
e 1-methy1-4{3-p—tol 1-5 -dlbenzo[a,e]cycloheptatnenyhdme)plperldme, S PR
0 'L 3-d1methy1—4(3-p-tolyl—S-dxbenzo[a,e] cloheptatrienyl lidine)piperidine; B - 60
SRS | 2-dJmethy1-4(3-p-toly1-5-dlbenzo[a,e]cycloheptatnenyhdme)pxpendme, Sl
L 1-mcthy1—2-ethyl—4(3-p—tolyl—S-dlbenzo [a,e]cyc loheptatnenyhdme)p1pendme,
1 2,6-trunethyl-4(3-p-tolyl-5 deenzo[a,e]cycloheptatr1enyhd1ne)p1per1dme,

35




3 - trifluoronethyl - 10,11 - dihydro - 5 -

i 10 heptatrienylidine) pi peri dine; "
-3 31 di hydr o- 5- di ben933}sa5 e] cycl ohept atri enyl i di ne)piyp
ridine; ' | e 3 enyl nyaro -
5~ di benza[ 1 -dmet! }i&?%“.ﬁm‘ﬂ b - 10,1 2 dinyRBEY" dnbe:g%)%ilcﬁcloh S no:
1, 2% di gyl - 4(,3- dineheinyd(3 - triﬂﬂorﬁﬂxethyldllb;yﬁr &hydnS- 5 - dibenzo[a,e]cyclohepta-

di benzol. #l ;s@ cl ohepttignylidi Pm ne.. _
I z [ ¥ ?9 §l1me orom%lfryiyllo 11 Zlﬁhgydro g ﬁs%t& lgfify%l e;gm-dI hy&r O

15
enZO[a el ey ﬂﬁreme 'erhyl- 4(3 - trifluoromethyl - 10,11 tdiHy&ﬂ&yJS drdmaiz@uaraprl di-ne;

1,2,6 - trinmethyl -
dlbenzo[a e] cycl o-
| O
1- nethyl 4(3- phenyl

s - drb
1,2,6}- trimethyl - Adg3ohepighieglidine)pipkididel dlﬁydro - 5 -
d| benz:o[ a, e] cl ohbﬁé attFIPE‘ ;?gq;e rtlgli};fromeﬂwl - 10,11 - dihydfog; ﬁe)dﬁ’F??éFarebﬁYﬂ‘é
T V\Em ;E? y1-10 11—d1h ro—5 dlbenzo[a,e]cycloheptatnenyhdme)plpendme, : :
20 i 1,3 - dim argmr; 1 lil\/l Bfydrd) € 5gEdiRhd I[a,é]qrcmebamenyl.[ err
in which X and X[err]mmﬁsmh@mc en, triflugronethyl, C%err% .
al kyl:i C[err],.al koky - dimethyl - 4(3 - P‘“’“Yl' IN néhwiE c Seadibearfaelexhbepatisaiing - o ;
or more such Bt om ot Johgibs | BrAaals I bk -308 2Fhydro - 5 B dituAlRYSaaEsRE,
derr] aIkyI C[err] ahhgmyﬁmMaﬁﬁmhelr hydroxy mesyl oxy and am:no- sub=:riams s
1,26 jonmathydl- 4@ -ipheny} /10511 eﬂ*ﬁ!dfderﬁ véeenzpfae]l gickebeprtriery n one

or & of posi tions %‘g?p‘ ABM S — - of the piperidine rrngz(?o
he total” nunberj c&@s@gmaaﬁgomsgén&amo}m@uch substi t uent al kyl
s does not exceed four. _ 2. A conpound havi hg the
il fornul a: _ 30

'I'sopropyl 4- (5-di.benzo[ a, e] cycl ol Hytt | dene) - pi peri di ne.
4. 1¢But yl - 4- (5-di benzo[ a, e] cycl oheptatr d#ene) - pi peri di ne.

in which X X[e%faﬁd R are as defined in Clalml

5.1- nethyl 4- (5-di benzo[ a, e]cycloheptatrle i dene) - pi peri di ne. - 35
6 o
l-thhyIc, , 11-di hydr o- 5-di benzof a, e] cyc oheptatrrenylrdene) prperrdrne.
35 7. ¢

=23 chl offpriicf e 2‘q[",‘§¢,§ﬁ?§? § AR SR

1- Met hyl - i '13!1 bléa (5357 Wﬁe

8. 4-(5-dybengo[ aefl Gyd inop{hﬁlgt %s&?}iy andglamnliﬁ sub- o5
9. 1-(2 dr oxyet hlst;th d-éhn(zaﬁwd) hﬂnﬂﬂ{aﬂvee e:péaﬁmoxeraglbosﬂmaa)}qoaxﬂah di-he.
10. ‘A hy&_%/ n mal eﬁﬂhg pxgg_'{dgnegtpg sp that )gie total number of carbon atoms in all such substituent

1- R-4(5- d zo[a m g 40 pi peridine in
whi ch R s e’r yl, n- pr opy ﬁ,ﬁ %ggﬁhyﬁmam noet hyl . 40
11. 1, Q t hanesul phonyl oxyet hyl) - 4 - (5 - . B
dlbenzo[ | oheptatrienyl - i dene) - plperldlne

12 An aC| addltlon salt of a corrpoug hped in any one of Cains 1,

, ' 4 and 5. - @ 30

in which X, X* and R are as defined in Claim 1.
3. 1—Isopropyl—4—(5-dxbenzo[a,e]cycloheptatnenyhdene)—plpendme

T 4, -Butyl-4-(5 -dibenzo[a,e] cycloheptatrienylidene)-piperidine.
AR 5. 1-methyl-4-(5-dibenzo[a,e]cycloheptatrienylidene)-piperidine.
: t'.‘r oo 35 6. 1-Methyl-4-(10,11-dihydro-5-dibenzo[a,e] cycloheptatrienylidene)-piperidine. 35
oo 7. -Methy1-4-(3-chloro-5 ~dibenzo[a,e] cycloheptatrienylidene)-piperidine.
S 8. 4-(5-dibenzo[a,e]cycloheptatrienylidene)-piperidine.
9. 1-(2-hydroxyethyl)-4-(5-dibenzo[a,e] cycloheptatrienylidene)-piperidine.
K‘- 10. A hydrogen maleate salt of a 1-R-4{5-dibenzo[a,e]cycloheptatrienylidene)
40 prperxdme/ in which R is ethyl, n-propyl, allyl or dimethylaminoethyl. 40
/= 11. 1 - (2 - methanesulphonyloxyethyl) - 4 - (5 - dibenzo[a,e]cycloheptatrienyl-

idene)-piperidine.
S, 12. An acid-addition salt of a compound as claimed in any one of Claims 1, 3,
LAY 4 and 5.




12 931, 555 13. An acid-addition

salt of a conpound as clained in any one of Clains 2 and 6- 8.
14. The hydrochl ori de of the compound claimed in Claim3, 4 or 5.
15. The hydrochl ori & of the conmpound clained in CCaim6 or 8. 5

16. A hydrogen nal e
5 17. &
18. The N-oxi de of i
N- oxi de-. of a co

ke sal t of the conpound. claimed in daim5 or 7.
F & oxide of a compound as clained in daim-1. /A~
jconpound clained in d ai m 5. 19. Aan{NSY
( : cI ai red in C ai 941355 . : 20. A net hot!
maki ng a“¢onpound,ag c d : | j
i Xi ng a ﬁcmpound & o e{érgug Ol’ur)f”uw —‘&my&é’”%r ﬁx%éxzo[a,e]%&lohepta
[err] ' ,W-tdlrmea:yGrtl(gnanﬂommammo tﬂa—vdxmgrotm- diberegab]cfolvhepa-a:
[err] a h o a [ are asg
Claimi1l \hhyd|5 ol ysﬂ’ﬁgm {,‘lﬁf &"’mﬁ% 98{115 glgyd@' ng{bﬂ’]l%{ﬁ’gﬁgf
dehydp4ting the l'@SLblerHyﬂgz reﬂﬁlml(s —tnﬂuoromethyl- 10112:H1hyd-}0m'35th@iden&f[a,€ﬂakl ng a

conmpound as' cl ai med éydlol€ptatrienylMdingpipetidizee np Xi ng.a_ conpound.
havi ng the gfdﬂer all2f Igr‘ﬁ‘ﬁ‘F Byl - 43 - ‘“ﬂ“"mm_ethyl vﬂlotlﬁ - ibgdo grar d‘b?"'é%[@glﬂ’c%aw ng
0 0 11-d1hydro-5 dibenzo[a,e]cycloheptatrienylidine)piperidine;

the general tornu _%ethyl_«ﬁy d'}? piperidine; -
20 I m,3Whiiidthy -14(:'3 k50210, mnddlﬁsy andiibéhale] cydétepragenyn Cl ai m
1, hydrol ysi ng the r idineib: mdg gnhard adduct and dehydratl ng the

resul ting pr gsduct 1,2 - dimethyl - X3 - phenybs 10, ’I*h'ed‘Bde‘beés ditgaze [acdippiphertprienyl-
dehydrating compauli BBt he gmss aho.: - dibyaco - 5 - (B4 b Blcyclohepta-
25 menyhmne)pxpendme,

1,2,6 - trimethyl - 4(3 - phenyl 10,11 - dihydro - 5 - d1benzo[a,e]cycloheptatnenyl—

' jdine)piperidine; _
20 -WHAT WE CLAIM IS: — o . 20
1. A compound having the general formula: : o

L

R

10

Y1

in which X and X* are hydrogen, hdlogen, wrifluoromethyl, C,_, alkyl, C,_, alkoxy
or mononuclear aryl, there being one or more such atom or group in each ring, and
Ris ;l hydrogen, C,_., alkyl C.—7 alkenyl, or their hydroxy, mesyloxy and amino sub- 25 .
stituted derivatives, and derivatives alkylated in one or moré of _positions 2,3,5 and 6
of the piperidine ring so that the total number of carbon atoms in all such substituent
alkyl groups does not exceed four.
. A’ compound havmg the general formula

30 : _ _ ' 30

Q

A

e ~in Wthh X, X! and R are as defined in Claim 1.
IETRE- P O Isopropyl—4—(5-d1benzo[a,e] cycloheptatnenyhdene)—plpendme
.. 1-Butyl-4-(5-dibenzo[a,e] cycloheptatrienylidene)-piperidine.
. 1-methyl-4-(5-dibenzo[a,e]cycloheptatrienylidene)-piperidine.
1-Methyl-4-(10,11-dihydro-5-dibenzo[a,e]cycloheptatrienylidene)-piperidine. . -~ 35
1-Methyl-4-(3-chloro-5-dibenzo[a,e] cycloheptatrienylidene)-piperidine.
. 4-(5-dibenzo][a,e] cycloheptatrienylidene)-piperidine. :
1-(2-hydroxyethyl)-4-(5-dibenzo[a,e] cycloheptatrienylidene)-piperidine.
10. A hydrogen maleate salt of a 1-R-4{5-dibenzo[a,e]cycloheptatrienylidene) :

pxpendme in which R is ethyl, n-propyl, allyl or dimethylaminoethyl. 40 -

' - (2 - methanesulphonyloxyethyl) - 4 - (5 - dibenzo[a,e]cycloheptatrienyl- '
' 1dene)—p1pendme

~ 12. An acid-addition salt of a compound as claimed in any one of Claims 1, 3,

4 and 5.
L

wws@w»




in which X, Xerr] and R are as defined in Caiml to produce a conmpound as
clainmed in Claiml. 23. The process that
conpri ses dehydratl ng a cormound havi ng t he general — fornul a:

% L 931, 555

in V\:hIChX X[err] and R are as deflne', n Clalml to

' e a corrpoUnd as claimed - in damg. X _ :
%2@‘ process as clainmed in Gaim20 or 22, in which @ eehydrati-on is

- g4l . - ' by rreans;mfsso sul phoben20| c aghy@ide. 5. :
- 25. A precess—as—etatmed—T a2 o1 E. T epydr ation is
effected 5 13. An.acid-addition salf)gf frSOROUTy 85 Cfaérmdp’ﬁoab%ngm cka@hydri de. :

'26. A proc é—a%‘hechﬁl‘o@iﬁg‘ldle 3¢ @ﬂe%nﬁiboaﬁh QkimePin Glitasi,antd &l I'y as herelxngef ore
described 15, The hydrochlorid\bit ecoeipamenla@edm @lﬂ&bﬁgg%? Exanpl es Ig1V. :

27. ASpr ocessl6a$ hyfimgenmaleitn ppjnd slpime %"y as herei e or
descri bed ﬁf’g&eﬁﬁﬂnﬂ"ﬁg gwg,agﬁyn gne of Exanples VI, XV, XV,
XVl and XVI1.19" Ag N—ox1de of a compound 1.0cla1med #A8Claid @le)ar ocess as clainmed in Caim?2l
or 23 subst ardl aldngthoasﬁ hekies miverkpomnd adcclaimed g §laim 1, which comprises i vy of er ence

t o anip onemmng@(axm%d\#a"%/‘lh? |gene15(1| Sermly XX 29. A process as cl a| med in
any one of Clains 22-25, in whiek/N tartl ng - material i

prepared by a process as cl ai mg ¢ specification of our copendlng

15  -application No. 7308/ 63 ¢Ser 931, 556). '

15 roc f -reparl ng the conpound cl ai rred in
daim8, wiitkR et ’?Eeélt bivicR R i fQIJEmdraeactl ng

1- net hyl - 4- (5-di benzo[ a, e] cycl ohef fﬂ"T enyl i dene) - pi peri dine with cyanogen
‘broni de to produce

1- cyano- 4- (5- di benzol[ a, €] cycl ohept 27T i enyl i dene) - plperldlne and

heating the latter under strongly id conditions. ' 31. A
process as jfhRiNee a Hllogsh abd1X 3R, andrR whiacin Qdim lstéMYFIPﬁg‘hT’rﬁfF‘%'?”?al i g prepared
20 15  Grigoard addogt sad @rm%m%‘lﬂasqggijﬂql gB A Nodfn comprls 24

32. A pr ocesazlatsA 1 , substantially as herei nbef ore
~descri bed comp°un ference to Exanple VII. :

33. A process for preparl ng a copr ™ clained in daim10, whi ch
conpri ses reacti ng ABenzo .
[ &, e] cycl ohept atr| enyl i dene) - pi p&ri d?ne Wth a halide R hal-, where 25,
R is as defjipedclighaid ratgéhe do¥ingrit geedeal ffgmulahal ogen, under strongl y basic -
conditions, and ~ acidifying the re g,) on product with nmal eic acid.
34. A process as claimed in daim n which the starting-material is
pr epar, gd by a pr oces% claimed in any one of C afts 30 to

: 35. Aproces as clainmed in Claim 33 or 34,

'substant i aI I y -as her ei nbeforex esE i Ded 3% 1, hydrolysing the resulthg N reference’ to

any one of iEj gﬁﬁl Jﬁg‘}i‘d 36. iA\ process

for prepari hﬁ?deﬂ figaa rmﬁ;oumhayhlgcfmﬁe%b

o

formula:

: / ¢ ' 25 -
25 : L
in which X, X* and R are as deﬁned in Claim 1 to produce a compound as clalmed m -
C'li.unzl31 The process that comprises dehydratmg a compound havmg the general A - o’
formula: SRR
0. C}ﬁ j R
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reacting 4-(5-di benzo[ ae]cycl oheptatrienylidene)-piperidine with ethylene

' ' in Caim36, in which
oxi de. 37. A process as clained in , \ .
the starting materi i's prepared _ 35 by a process g; clainmed in
any one of -Clainms 3@go 32. .

in*Claim 36 or. 37, subst anti al | y as hereinbefore
with reference to Exarrple XI38 | udi ng t he -
sascl -'|nanyoneofCIa|m;36to inclu
2gd| f\rg:]glces : _step of reactind3tLi%s product with net hanesul 37Q
' RIRQUR nChai
0 I e i 2 pr Odqu he; A pr ocgrs?s?s gesﬁnéolglqrre 1l P(rﬁ’r@ferﬁ Sgipound, a?/\ﬂ?‘{?ﬁi t he
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' Lﬁpmm _ o
zlrjrgls'éa\l)’l('lt p lys as ﬂgl g ?_ﬁ-}@%ﬂ)—gﬁss a %‘] r?@%@ﬁ_‘&?&éﬁgﬁéﬁ%% d;h?fd'@“)&ll?ﬁﬁf‘:t@‘ 2 5

38. A process as cl
descri bed

by means of o—sul

when prepared by a pﬂ&%mas claimed ifft ©laim 20 orGRAlBRGkia aﬁﬁﬁ&n@&&e QJscn%%f“ ms 20

ahe efcﬁmmaésetﬁ-t-IVof such
to 40 or ar. € an OWTh(; A Elcee‘s)(?a?clalmed in Claim 20 or 22, substantially aqimembdﬁ@e @sqﬁumt;ant S,

process.. 10,7, with reference to any one of Examples VI, X1V, XV, XVI and XV ar Pat é‘ht
D. YOUNG & % "-L(\ 28. A process as claimed in Claim 21 or 23 sub g%n

Agent s,-- [y Wlth reference to any one of Example V, XVIII, X

W C. 1?-" . \i'i.:- D gmed inPny nbicof ﬂalms Ii!e{—zNHp @\&tcy the sﬁraﬁgl oner y

o fice, by t he/Coy *gf;og»,gg?g;os %ﬁ?"“ﬁ asgd;umed in( the specifigtiondf. dur choped 3. s

Publ i shed by T‘ée PE’% b—ineﬂ;zl-ﬂl»(ﬁ)—ﬂlb %0,%3 Q%Hﬁnmgﬁ’ﬁh'uf’bilgi 8, Whlcdlll comprises - ERRATA-
WC. 2, fl’G’WF‘WEI enay] a Byl ene)-piperidine with cya

;(I;E(ijgl CATI ON No. Leypno-hise [a,eaztyaslspmmensrﬁﬂeﬂe)-pfp&r ﬁx@

b st id o ortions" Page 3,
read "€ Q' Page 3, ﬁ%ﬁﬂ;’gj‘ ; ! P 3
i ne 42, forat's'J 54.b% rpﬁﬂdsas imed . b3 el nglfe s‘aégi’ﬁr"r%?‘f ial iy preppre f
"extracts" Page 4, .| 7 él@@essﬁmxrﬂa‘dmchuﬂmaﬂsi fsﬁt@taﬂnaﬁiadafheranbel“o&en&sc?ﬁed or
"Herr}" read "' H[WétL "ETPIEIVIhe 25, after "is" delete "a" Page 11,

, N a compo lai @) Clgi mirises THE
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PATENT Q: F| CE 10 and hal is a halogen, under strongly bas1c condmons and
ac1d1fymg the reacuon product with maleic acid.
‘ 34. A process as claimed in Claim 33, in which the starting material is prepared
- by a process.as claimed in any one of- Claitas 30 to 32. '
e 30 35: A process as claimed in Claim 33 or 34, substantially as hereinbefore described 30
e with reference to any one of Examples VIII, IX X and XIII. '
' 36. A process for preparing the compound clalmed in Claim 9, whlch comprises
: reacting- 4-(5-dibenzo[a,e] cycloheptamenyhdene)—pxpendme with ethylene oxide.
E . 37. A process as claimed in Claim 36, in which the starting material is prepared
e 35 by a process as claimed in any one of Claims 30 to 32, - 35
_ _ 38. A process as claimed in Claim 36 or 37, substantially as hereinbefore described
. . with reference to’ Example XI,
G ' 39. A process as claimed in any one of Claims 36 to 38, including the additional
o step of reacting the product with methanesulphonyl chloride to produce the compound
40 claimed in Claim 11.
40, A process as claimed in Claim 39, in which the reaction with methanesulplionyl
. chloride is carried out substantially as herembefore described with reference to Ex-
ample XII. -
41. A compound as claimed in Claim 1 or 2, when prepared by a process as
45 claimed in any one of Claims 20 to 40 or are an obkus chemical equivalent of such - 45 .
: a process,
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