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performed, to ) | f in and by the foll ow ng staterrent

5 Thi lsiﬁl’ nvenmnagd/%ég;gyz%wﬁgga di benzoclycl ohept enes,- to processes
for produci ig such 5 COMPLETE SPECIFICATION * ¢ormounds and t o
phar maceut i cal conposi t i on5-Substitubéd Aza-DibanorOydéheptenes and the

One group of product s accordr ng to theprepaa-aﬂ;iomtlﬁefmof .

aza- di benzo~ CyCl ohept eneWe elriedstrasse 56, Luzern, Sw1tzerlandd§'i) V%&pr of

the foll owi ng general dlilr the Qé’ bf| Switzerland, do hereby declare the invention for whichO
and the pharnaceuti cahﬂbr?raaalmeptrabhtemacbedgrad@lltblusrand;aietmetltoﬂreawedﬂch insep @by i n

formula |: *10 rmed, to be particularly described in and by ithefollpwing stgtem

represents an Opgl Onal:on{; ven jon rmﬁfza-d}b%ﬁﬁﬁwﬁqm €sse Er uch\g such 5
more of the substituent soﬁuag tithg/ toCiR¢ @fvénkiih 1€ a lohbpehe I '
al kyl (prefér- derivatives of the followmg general formula I ably methyl or et hyl ),

trifluoronethyl, alkoxy (preferably methoxy aQ
and acyl oxy _ (preferably | ower - al kanoyl ox

t hoxy), hydroxy
gd to positions 6, 7, 8

and/or 9 15 e(' rably 7 and/ or 8); B
represents the gr oupi ng of atons required to*form oget her

with the car, bon ﬁ)t Omsal;d hé,\ﬂaar%laoeu ailysacge‘tplt.agle aci add%.o ¥ats gner ?arln%i
represents the dotted. line represents an optional doubleS

[err] and [err] in wmoehf greculpitgs: hahgens'prefe:uﬂy bwdmﬂbr brouune), lower alkyl (prefer-

groupi ng cont ai ni ng aFP PPF‘EYTS 8% ly) espry o ethaxy)s
from “Zéi’;‘% S for 8, 1‘;°1’:§m m:zzmmm y at
| east two car bon at 0 rcaﬁ&ﬁé?@rh@toavhx&rxt i 1d1ne nucleus; and Z represents

20 or -% N< ; Vextlsr of thh araipmai g’lﬂailglang \eﬁ)—nt alwln @roapingstithid agmivalgnt t he
ni trogen 20 ' atom of which is

separated from G5 of Iot{tﬁnof[ gohtgﬁ‘ﬁk lafr. aBHGlgﬁ}dﬁ t@’m@& G of ¢ qggepsﬁ-ﬂed from
atoms, for exanpl e 3- Cors of the lufxpdlic ytlebstyaLledst twh Cdrboh atoins, dd2Ex le|3SorH-;ﬁ'!Fen

R[err] and R[err;o [ ndependent |Rj bei ng hydrogen, | ower al kyI hydroxy | ower

al kyl, benzyl or or —X—N< 3 V is a divalent grouping containing an gnRpnfrotp the niTesfhi r e
to form together wt Qtoﬁ:h)? w'ﬂicﬂ fs@%ﬂteatfﬁm (t}QS \ﬁpihg I?nc%ﬁ@lﬂu@eﬁ@by at least two-carbon

25 attached, a five-or six-menbered heterocycle therying nembers. of

whi ch, apart from t heatom§ for example 3- or. 4-p1pendyhdene or =Y—N<" ; arfdPWi ig d1 4% OB . |

2

. R;.
R, and R, independently bemg Qy%rdgen, i‘bwer alkyl hydroxy-lowm' alkyl, - benzyl or
. a grouping as required to form, together with the nitrogen atom to which they are
25 attached a ﬁve-or slx-membered heterocycle the ring members of whlch, apart from the 25

(Pnah 6d. ]



aforesaid nitrogen atom are all carbon except one which is C, Oor N, and

X and Y bei ng hydrocarbon residues with from2 to 9 carbon
at ons. As used throughout this speC|f|cat|on (|nclud|ng
the clains) the terns "Il ower ““ arRyt—tower dlKanuyr- and '

| ower al koxy" are intended to nmean respectively al kyl, 5

al kanoyl and al koxy groups having not nore than 12 carbon atons i the

al kyl, portion of the group. The

conpdunds of above fornula | éfoéﬂh essence "final products. " although, as

it W | aforsaldadi@dger @6, Makd 1CharbOD BRepP bnelWhRA & C,f0 BAN; Roglugts " have the

addi ti ohtalhg hyérodarbby residues with from 2 to 9 carbonfatold@i Ng 1 nt ermedi ates in the :

pr epar at qﬁs 3{3‘16‘!‘ pous th ‘ﬁﬁ %E:gﬂ dipelpding' the Ca’ms) the tgrms “1°Wer The ‘i nvention is
th

al 80 di Llab@dnd Mol b gﬂﬁﬂ‘ W‘fmgg\f usegd 10
as int ebm&fgalpes foor the preparatlon 0 e conpoun forrmla [, which

npoungs The compounds of above a)rm}ﬂaal &0 ip@eadi“fiod podoys! dhegh,ane degrvat i ves, and

co
t roducts ¥ have the. addi 1 ¥
are chafteﬁlfggémeme %Emepm ) l;&/\fﬂe ‘Ifﬁl ¢ the additigeshatility f ornul a <l |,
[efd The invention o dire fn ﬁbﬁ \ﬁixchtnlﬂi? Qs & ed 'to”e and Of A
and B asscimamnedimeli fonihe prepupadioi of th‘ldmp ds of formula I, which compalid€pr esents (H, H) or

o) are also_aza-dibenzo-cyclofi¢ptene) derivativesaandr aze elnpbtcx}zecﬁbhélp dollowing essenti al | y based
on t hat 84ppfoTER thy ~ . Chenical Abstracts for

dl_b_enzo cycl ohept enes. - The i depty f-' cation of the positions in

the tricyclic systemis exefl Q_by the followng formula | for

4-aza-5-(N-nmethyl - 2 \

4- pi per.idyl i dene) - 10 11-di hydro 5K di benzo- [ ad] - cycl ohept ene, one of the

preferred 20 fi%al grpducts of the invention: [e‘rr]

Enbraced by formula | are the respective l-aza-, 2-aza-, 3-aza, and 4-aza-
andl ogs Wherein the meamngs of th%ﬁqtte‘bfmw chAfaad B ap tsmldtcatehehog% weh deflfnition of B.

By way Rereih NOSE based ounds ac¢cordi ng
(0 15 ol SR b 10380 s n L

ydr ott mhpsnmdss ékeruﬂlﬁéd:larrtlmﬁqlm “fortullo I& fonderees- (N-h‘téthﬂepresents hydr ogen

23 4'1"Pe“d3l'1hden§)‘m Eﬁf‘?ﬁ@é““@é@ﬂéﬂ cYc’Q@PWaP@d"fcfb?rﬁ{?ffﬁe% " Zhd tHose
haV| ng ?‘ﬁe"‘%“o f)?y louréf ‘sub- _ stituent .V are sonetines called
" unsaturated conpounds " (r)Fr N SO i dene conmpounds. " .
The substituent U, as defi rg¢d) fel’.includes a limted unnber of *am no-
30 - 30 hydrocarbyﬂu 7uents Wthin the definition of U are
3- pi peridyl and 4-piperidyl, whi ch are nmeant to |nclude
substituted anal ogs such as N- aNer - Cirkyl (preferably
met hyl ) - 3- pi peri dyl and N1 owdp - &l kyl - (preferabl y. met hyl) - 4-pi peridyl.
Al so incl uded hin the definition of Uis the gr.oupi ng

!

O

[err] , W|th X bei ng deflned B a hydr ocar bon residue with
from2 to carbon atons. Re re nt ative of such groupings 35

are tho of%ﬁbgﬁalﬁ'mm#e & ab?-aﬂgeﬁe@, @ﬂ\ﬁakaemgllom/drocégr bon (rjadl cal ,
e.3. mpounds according to form % bel mg%nt yrene an

oct y| enehyd@Re cinigoandyal erWiﬁb eﬁm W represents hydrogen ached to the

5- posi taomrmé cglled tqmpmmdaﬂ etsisthesﬂdlawdgethouhﬁly Yougesub-al ence of Mhich is

attache’ﬁ““‘l.":i&j1 h%sngé?“l‘ L #l R Eds sogpepnds”c| i ¢ di val ent

t é ALL1ALL
hysgr ocaaya@&rbﬁ“substﬁ?m Within ﬂfﬁfs}t fe éf.%i gEHy! . Yconexyl ene
and cycwiadhesty lnene e tiitlode subbtifiddkidaldgsCRET as N-lower-al (preferablyect ed with both the
t ri cyclmehylydctiperidyl amNtlmr-dmlﬂ(ore@rabhrpnethy1>-4-p1pendyl Also included 40

The subﬂhkntﬁ;gggﬁm\éoﬁ gfﬁld&u%foﬁ%{lbou rgﬁka’t%%]#ﬁ’&‘f‘%g defined just as is U,

I-
u

TArb ®htdh is direatly
at t ac hdﬂdﬂbarﬂoineeslﬂuaﬁgﬂﬂ fiin02) 00§ cak R atoms, Representative of sufhi gréipiagsl C nucl eus, has one

hy?dl efrrwteq@s steaight gb brandhed | digalénd hgdrpdrbpro sadic 35
1)7’02329 ﬁ, propylene, butylene, pentylene av d octylene, one lgee valer?c? s: wﬁ%? ?s .

ed to the 5-posmon of: the tricyclic nucleus and the other free valence 6f which is
attached to the —N< R, group, and those wherein X is a cyclic divalent hydrocarbon

radical such as phenylenepropyl, cyclohexylene and cyclohex: lenemeth 1, smxlarl con-

40 nected with both the wricyclic nuclgls?land t}Le amino ggoup Y o y Y 40

= . The substituent V. is:a doubly bound group which is defined ;ust as is U except .
that that carbon atom thereof which is directly attached to the 5-posmon of the ¥
tricyclic nucleus, has one hydrogen atom less and is doubly bound to said position.



Typical representatives for V can be gathered fromthe above enuneration of

repre- sentatives of U. The
substi t uent [err] includes NH err], |ower-al kylamno (preferably nethyl -
am no), =t Famno (pr ef erably di met hyl am no),
hydroxyal kyl am no (e.qg. [err] hydr oxyet hyl am no),

- (hydr oxyal kyl)-am no [e.g. i -([err]-hydroxyethyl)-amn nol, 5
pyrroI i di no, piperidinqQ, norphol | no and pi pe ? no [inclusive of 3
substituted anal Qgs X such A% Rher-atkyl- e g '

4- et hyl - pi per azi no, Iygieap Xe}érekeﬁtﬁﬂfes & Ky tan ,be @atBereddfrom the “above enumeration: of repre-
([err]-hydroxyet hyl) - gnpdveadfitho, | ovver al kanoyl oxy-al kyl -, e.g.
4-([err]-acetoxyet hyl)-piper- . :

hydr oxy- | ower - al koxy- al kJ§F° s“*’sé““é‘“ Z‘N@dr“&l“d"sl ovre?m‘i *ﬁ’%’%y 0 ‘Bférra‘él w10
Anong t he conpourids OfaminB); B4l @-1dwerthlkyiDindino t (Brefetably @ithekiylaminni] haldxpalighinine (by a
10 =5 pr 93dwétsxyetb¥im1m,ngh (ludmtrdalgllmm i o8 czladi-é&hydmxyethyl)-m;lalio > 5
5- (N-net hyl =4- pi-per i d{ﬂﬂé‘ﬁ‘egwer_ al o %l‘m piperazino [mclusive g&@‘a@}mﬂ ag ‘;g,s

r, 4’-methyl-piperazino, hydroxy-I e
1-di hydro- 5H-di benzo- Fygrgﬁlps alkanoyloxy—alk;'l- e.g. 4'~(B-acetoxyethyl)-piper-

5-([err]-dinethyl -am I‘aﬂﬁb‘, hm;, h ﬁ-b&er—alkoxy—alkyl— e.g. 4-(hydroxy-lower alkoxy)—plperazmo]
10, 11- di hydrso- 5Hi@li benzoAfangd e@E mﬁegf Eomoulay A (rithinsth HUWPW M
Ll

- -(4- process accor ition a . -piperid
5-[[err]-(4 za-1011 -Ta,d @éﬁ 2&,@? -dim f a

propylidene - ] 4 - 3§@i-gih dibe Ie@iche and its 8-chloﬁounterpart Isl{ 2

[ &, d] - cycl oklkept ene, amrd hydréxyeih@l} 5 Ipipérafitivl) Qpﬂ»p;zlﬁcn&l-]dlmm 01@J1 bedilydeo

15 15 cy @ibemr a,ermclgmmenmea dctHeyo-30, Hed!@ﬁ@-dlbenw[a:d - B

The conpounds  of For mstee 13% ﬁ?ﬁ ‘%%b ?rchara&er o BBl YA S
ﬁ?&ﬁl ressd

with _— a8, xS {HEEAnd |14AG iR MG ResStRlrd# b Fordia-and
| end t hensel ves bett eruoh (hafx as ﬂﬁlfme bases Accordmgly the pharmacbutmuy tad:tmbd:cncml hddifinee

bases. Accordi ngPy .t healisigirt free a&c@ _ ppeept of the 520
salts of the above freie e 2 tscdlﬁ E° ﬂ;c ‘ﬁ%orﬁqﬁ'gept
rsdllb’

of the 20 inventi on'rh 6 Sortile ustalsrrvba&& hradwriaddl by heir
salicylic, succinic, nrnmsthispaminic, antlserotomn and annanaph)gaghq‘ az.mqnoapd grameaxl mahe tosatmentc |
hydrochl ori & hyd# obr & '8”5@ SP;Ch ap, pRtic 4 Vit 25
The conpounds of for Myfau e V& »Oha Eorm E’e %ol’fq&lle;:LZ d
by their 2-aza, 33d2§ b ns zﬁ@&riﬂé),csomaﬂﬁpbﬁ%f greaaltner ic wtility than others,

anti anaphyl dcti c _act i o¥theushl albpfahe wmbenindsi pesstshhe poreadespeibrd Pmpemes, therp gre certain of 30
al l ergi ¢ di sorde?8 suéﬁ“°&§° }R‘eryd%!f‘tf%sml’% 'B’I:L&P 1ePeyiapd %t’h&'nﬁ mpley the 4-aza -

—1"b

S appear more pot her position 1som as antlhls minic sub-
sensitivity. N 25 stances those - compounds WW i%n lidene @ Eif ti-
enconpassed *by for ITU| &ns{alrfd agéits thdi@hose whidfebi Wﬁ|dﬁnethy1anunopropyhdene, but the lattei ﬁlﬂ.lp
sat urated. corrpounds pmmd b,e of gadak Infegtstrie ﬂ@@nﬁ@ul YRS the f k ) 55

- B
1-aza, the y?’?‘g ?fé?%fﬁ‘ﬂf el el o pbmﬁ’& : %‘Q’?%‘Q‘Zgﬁt
greater ther" apeUt | C Utgrdpkdi mﬁpt &ﬂﬁ@&ﬁhc alkylidene analogs, but to a lessél exfaftiIth of
t he conpounds possess polnds ahich/ae desas &qao@ﬂoapmdndesappbdae«mwmeesq&tehmn
30 structure-act |tb¢l§:1§$fpgrﬁmsfhr 53 Irl)rg;% n ot enc Eod ﬂi{fﬁ‘;‘ﬂl{ ty. ©
& N
For exanpl e, the& aZacom ing the respective substance in ai ?ﬁﬁ &E 1'112?
than the other positiase E%algfﬁerﬂmdm sE4tRBAN THe Closidulations may be in solid form, as

stances; those corrpourfdse:mheleeabms\bndssiputﬁ;m nlylliqurcleﬁqm: t;veaxamptcr rupy tebixits, as
anti - 6?/ ol ?ﬁdciﬁ ®#E1 nts 6 example water, gelatm, iag;iorms tl}l:;re 45
di met hyl am nopro i d%‘b%nemﬁ'rrmte‘;:' tellgflfgjéfblﬁil 1gﬁizyl alcohols, gums, polyalkyleneagwj g&% to
be of greater | Nt er eStpetrdlevinljelly 61 f eCt upon 't he” central nervous system

com : pourids, eﬁmme rﬁgsageh@ t@& rm lf;grha esiepi i @nﬁpeallatms slepends upon

exhi bit anti hyper ensr ;%%’e Enﬁ%?gg‘g i @gegge@?m ‘%Fﬂ:g' the g,
a d

' saturated .,pOh‘pg nds to weight per day constitutes the I3
simlar to those of t hengalokgtd;m 5&{3@0 Bimgl 1o :g. e ke. per day msteeﬁefcenea emh,of i&iﬁse

com IS Tl cheiee SomEin farmd datinpo St dcmsiag ian il |
appear somewhat ?SS - t'c‘jﬁn?z}rds of fo ula I may, in acc rggﬂg Mth ﬁ]@?}l%h%&n?qe %ﬂc&gs 55
40 ~ The corrpqg Stin cn%ﬁﬂdlo M 311% :
pharmaceutical fornulations corrprl sing the :

ut| cal .carrier suitable

respective sdbstance in-adm xture Wit h
(28)i ons may be in solid

for enteral or parenteral adm ni stratlorf3

form as for exanple tabl d capsul es, or in liquid,
formas for &xanple syrups, elixirs, . . . emul si ons, and
injectables. In the formul ation of pharnaceutlcal dosage forns there

45 generally i-s utilized excipients as for exanple water, gelatin,

| act ose, stafches, 45 magnesi um stearate, talc,

veget abl e oils, benzyl al cohols, guns, polyal kyl ene glycols, and

petrol eumjelly. ' The effective dosage of the active

|ngred|ent in such fornulatlons depends upon the severity,

- . e Y N T S N 1



or a reactive derivative thereof (as hereinafter defined), wherein the
dotted line, A and B each have the above neaning, with a reactive
derivative (as hereinafter defined) of a corrpound of the fornul a
VH err] wherein V has the above—freantng—or—by Teactnyg =

reactive derivative (as hereinafter defined) of a conmpound of the forrrul a

|1 B above 5 with a conpound of the fornmula VH err], so as to repl ace
the grouping at position 5 of the 5 aza- dlbenzo cycl ohept ene
conpound by the grouping Z (2,068Wing the above neani ng) I or a

gr oup! g, CRINE HbdvhlvE e tfg%ﬂs.@n&rew&t R wherblY 121G gof the steps of
hydr ol \5éagh have the abovemealaﬁ pith @1 TrdaBtve d&ﬁa}*@ abﬁam%h?‘gdﬁggﬁﬂgenatlon and, if
necessa:oxypoumwf thef wi¢reinl WChas the above meani ,losb ed to one or nore of

.10

ul : )e?f F‘GE? @d?id tm 4 0?%: gehydf ogenat i on

QUI r nlt?:o un ve meaning
By theoiiE&xmupIngc bl%!ﬁn: ored%&oﬂ of MydrofySi ounter i .e. a
corrpoumdlydrauon, reductienf anfl oaandtioB aad;df aacctsaarypsm ing thefpondpanl a VH2, i% rreant a

J. vat@“&%@\‘?"%ﬁﬁ% g’erecﬂf the steps of hydts igs dﬂdrewe: W@g’é‘ atops attached to
B R TR W B 1 oo’ (O, a5 (he case
may be,ofrtamma f1Bam & YWVHS, § koahph hvtﬂfta nedien the 15
der| vatbpth of itle hydmzea(med amc“hdd tb hiee i}pdwpn off the hmpbm otdwpolemds or with a
fctlJEB‘iTév‘P“svg e\FE °’ha"ebems“ e ‘éﬁmﬂl’t“g mmeden tWen the, presence of a
i al y SEVRPE YR tresraméfmmﬁr iR st o8 oprrate

condi t iapgrSpriate - ﬂﬂa&r&ttuﬁﬁm , op proswart!lafi afMéthed freattloh Qhrafi@@st i O - par anet er s,

react i afactivg dcous dading] tontd) efounsttilmeoffa)dlwatqatbm-@fboabmdr(etbcr singkebon- car bon bond
?.d t her®r qah%g% ) bet:veen posm&tasuwzocofngg &‘ggé% alszlotrl on 5 t he* conmpound

of for %4&1@1 atﬁr@dlhevgrga etallic derivative n:T alB d.ve derivative of a

CONPOU peund drdAnd-Finci) BrgioGaiiium, of rgano-mercury comlmhdal I | c “derivative.
The or gantomavebeam prsandekahvrml peosd, 9@ # om

t - n
payind QB e S ?@dmn@t‘@?ﬁ@ or w%g'zmaaﬁ; ﬁg’”‘tﬂo ‘I“‘?E? ganogmer cury
COMPOUI¥erivative it is reacted -With & %atﬁ@ot(hr onpound, e.g. an
ofgano-sodi um -lithium or ' ot aSSI U corrpound the netdéllic atom

or growpefda@IYnglﬂatﬂteame@m“qdhg—Sl posi ‘ieptﬂﬁwe ES% g‘nm!V\I‘I%n t he reactive
deriva r allic 25

deri vatﬁ{ﬁgg?:&) ﬁteﬁﬁam(m C%t;ﬁi} MIPOI ng;’de “‘EB"\?a :révegl a conpound®of the
f & mul a Vhl[temm ipely the reactive derivatf cdftbqr mothrmwvelmmmbczdﬂpounﬂ V=0. The

deri vatrkg :{]“%"f which may ?gl‘l‘!éw“h an °‘ga“°‘m°%}fﬂ s alternative for
react i Sn" PR 3§f 1, VB g5t Jertgatizte Pryoh PSR ly‘Sz‘vh'},?p“grt i - )

cul ar @fggmmamclahfaurmtaahg eRMaRdE<such as, bha Ggabumaticonpound. 30
Al-ternatively the react ive derivati v&g-@ialozdne conpound of formula I I'B may be

3(petal conipound. ket o derivative th be reacted’with an
oF oyl A AR 8 b Gl bRl AR R0 5
react i peund &F formbla W, prefereedf reactive elevativel Yaving thie fattoula Vi=O and organo-netallic

derlvatlvlé hawngtheforrrula[err] -, Or an organo- al kal i - *
nmet al - 35 - In a further alternative enbodi nent of the
above- def rm:%&‘@ﬁ, tiRfgedefdFrofnfle@t i ON - 35 - a conpound of fornula

IIB is reacted directly wth a reactive derivative of a com
pound of ‘formul a VH err], r ?ctlve derivatives having the fornul a

V=0 and ' [err]B J Thus, a corrpound of the general
-fmrrulall [err] 40 . v 40 .
40 : may be react edTwrth a corrpound of the general fornula V=

T[err], mhereb_lwrt' he °ﬁ#‘?&§?“ t eg&eged line, A, B and V are
as defl ,m&gf n t tha mat the Nin the
ani no gfoﬁt‘ﬂ?ﬂﬁN%ﬂi“esmﬁﬁ ,sbtoteaap gmfbwubsﬁiaa{h dition with

an eaSIahyasiI)efEﬁVﬂlilb grogpr,egphe &n@l aﬂﬂmiZlYlandngum:,ls enckygh T[err] amd T[err],

one is‘an o t.he. ot IS the. rouplng[err] (Me

y - atokh and
r &r es AW 34 éd?HEheﬁﬁt g’&‘l?f?ﬁaﬁ '?I@effﬁ??m"nﬁ ¢ metal-conts an Brgano-netal lic
CONPOUREsn &fﬂe-meth aﬂ@;erz? alogd0Z /2, 1EY2.2Ca /8 ke aiktaamnet al =
atom e.g. or [err] B <'[err] and T2 is < [err]
The re§W¢m§1,(§bﬁp5@hﬁlhﬁ¥l%éTsﬁlﬁ}ﬁi:t ed to one or nore of the fol I owi ng

steps The resulting compound may be subjected to one or more of the following steps



1, 065, 191 5

as necessary or required to produce a desired conpound of formula I;
hydr ol ysis—of—- any organo- metal lic
conplex if first fornmed; dehyration of a thus obtained hydroxy

conpound ta the respective 5(1 ) -unsat urat ed conmpound or reduction of the
hydr oxy conpound to the respective
10(11)-and 5(1')-saturated conpound; hydrogenation of a

5(1')-unsatarat ed conpolnd to the respectrvbﬂtimilll) and 5(1')-saturated 3

;gg?;?df or ﬁul a Wmas neEsg%_ ﬁr re mreﬁtqé{)rocéés ﬁdesu-ed com] on%ggé og?ulﬁ' nﬂgﬁ%ﬁgs
t ati a n ydroxy
precedi ng steps, may tbﬁptﬁmﬂ)j:oethi mmﬁré 5d6 amsaada;edtmpmmi or redvotion of fthet Hydroxy

followinag finishin compound -to the respective 10(11)-and 5(1")-saturated compound; dyydl 1} of,
desired g equ en% 9 5(1’) -unsaturated compound to the respective 10(11) and 5(1’)-saturat£' ompoungh y

the comporind of general formula I w een obtained by one ore of the
hydr ogenation or dehyg %ﬁ bgénsusretsdd | # Q&n%[ﬁoﬁ% or more of the following finishing
10 (i) , invedy ddsi m eof one or two benzyl groups, if
attached to t he | tr ogen (1) rogenation or dehydrogenauon in position 10(11}/

atom of thes anmi i gr Oup nmﬁﬂgliﬁiaﬁ’ v@:qfchm Fgﬁs;, Zeattached to the nitrogen 10

(iii) transformation i nt(@r) & ARG Gt gmahyacaﬁemptaa&abma@m addiidnt banbypal t
by o reacuon with the respecuve acxd or with a reagtive ﬂgnatwp ttlhrepfne
respective acid gr wif élt’r gessentially °°ns‘s“ in reacting a

| f Q- vatlve ( E:jem and B s above 15
A commonly pre erred & Qﬁr ic el U5 Ry R Bk 3hcbe, b
reacting a : Me - represents the meml—conta © part of the organometallic compound (e.g.
5- ket 0- aza-di benzo cyd\iaaﬁémreﬂe/%l@ran\#&ﬂrméal tomA)rchaVrheNeo K)or, Oﬁsmﬂéﬂgas
above 15 phosphorus-containing moiety of a Wittig-type reage%g rol plex

n Gri e reagents, such ag eth m 20

organonetal lic corrpoulr,;ldeg- halaéb,eg ﬂf ,éf,% odsf

1on %{iﬁl roughly be
Me represenis the rrets'ﬂlnm@mawmmm:mrséquﬁée t he organorret aI i c conpound

(e.g _ - My- Hal ogen, 2Zn/ 2, or an
al kali metal atom such as Li, Na or_ K)or t he- correspondr ng

phosphor us-cont ai ni ng noi ety of -Lygf_,‘geeag (o h‘ydrol yzi ng any
conpl ex i —TET ety e (In :
Grignard-type reagents, such as :N-nt hyI 4- pi peridyl pEgnesi um 20

hal i des, the hal ogen pr efer abI y is ohl ?rr ne or brom ) YThi s reaction may
roughly be surrmarr z(éﬂ by t he

foll ow ng sequence: [err] : '
wherein A B, U, l\/e awhreirh 4, stléd alM 'rhedm hmarelesr qefi ev[én egseprwexrrc\épt i on,
S the ool et ¥ Wé“;ga s R A
Wttig-type reagent | fhe MiaGtionSo! 15 3E e ins at

to the correspondi ng E(s ﬂ\)eemmtammk@dammamﬁﬂ g(olu;Bjror]: th'EL'H-mswkﬁa;f:thb &ttydhs
limted to nucl e“S roductj on of thos

carbinol s of forfhi a rrmmw 5 iy A
| east three*carbon at pzse h 8§ mEkdls bf i o OT I c@rbiol (ugm,r a&britingl Of
the tricyclic contain the benzyl- blocking group, which, if desxred may,ldsxlyljs cleaved in known
30 In this remes 5D anbR caralEe Mkgsarion o8 ghc:stererrs W ngr(ng
secondary afi no, qust P or seconary amino ~group. r exarhple, to pro - ~{y-

y ami ropyl)-l-aza-lO,Il-dxhydro-SH-dxbenzo-[a,d]-cycloheptene, the orga etallic
protected prior to fofeaddnt @By ednvénle@lybeGHbfdFRInibptofyl neageebiah) bromide which, when
preferred t [¢ ef f ect  condensed with the appropnate ketone and the reaction product hyduolysed, I’RIQ@@F i on

by means of” benz ati i ! {i‘&% 3
contain the benz bl %Hfﬂf{% %‘rk’mpten }‘imz%;g iﬁ% lated 10 lg'#é f,rtéaved‘m

35

I n known Similarly, to produce 5—hydroxy-5- 7—methy1£mmqgrb9yl)-sll-,l!2é‘-}10aﬂ- dro-SH-=

catal ytic hydr ogenat i ﬁen@w[@ﬂfcz%ohemn ce o aPpTY tg léert:ne,

35 primary g se ?5’?@;?‘ {ﬁ’g‘;xﬁ 0;;!‘! ’f Wighe -ty droxy- 5
5- hydroxy-5:(y- [a,d]cycloheptene, which is de-benzylated to produce the desned compound

am nopr opyl ) - | - aza- 10, 11Mdit regaberdenBy; . neanaaliafea(Ih)- ic wdded et &neqhdt(b:eferably

organonetal | ic ﬁnely pulverized) form or in solution in an inert solvent, f.
Comvantently bo g ven D ETEHE A % LA fra ﬁ g 2=
i

condensed with t ap pipaiyl Abgesial eigide i&hﬁﬁaﬁﬁotﬂrﬁyyl hieﬁe

pr oduces may bf.k i)btalncrled in -a known manner froﬁ magn du:?oiﬂP -th‘eie5cor K -
di benzyl - amno -pr alkyl-hplide reactr ted, prefegplply under reflux. Upon

0" i venao” o SR B R SRR e, DR G
produce 5-hydroxy- 5- (y-

am nopropyl¥ - 1 - aza - 10,11 -dihydro - 5H - dibenzo - [a,d] -

cycl ohept ene. Simlarly, to produce
5- hydr oxy-5-([err]-net hyl am no- propyl)-l-aza 10, 11- di hydr o- 5H

di benzo- [a]d] -cycloheptene there may be utilized together with the
approprr al.&—ketone

o I . T I T . Y Y T T D L



1, 065, 191 resulting carbinol (1A may be isolated fromthe

reaction mxture by extraction with a wat er -i mm sci bl e sol vent
such as ether or a chlorinat ed-hydrocarbon—lt—pay be t+ahs .
formed into one of its acid addition salts. The carbinol s

(I'A) may be dehydrated to yield the correspondi ng exocyclically =+« 5"
unsat urated conpounds (IB), that is those conpounds wherein Z represents

C=V. The _ dehydration may relatively easily be effected by heating
the éarbinol (1A wth known 1,065,191 dehydr at i ng, ‘agénts such as=al coholic
hydrog Nl orLde sph hlor. de phoric acids
such acpnre Sl aAl AP HE IR Bl ool W Sermcson iz, "ol kal i et a

pyrosulfbﬁteemto(mwfhthedidﬂmmdsaltsly acting agents. The unsat ur at ed products

e Carhleols (IA) F%EEQE!@G]“T@@ fw:% mgsf? icgllyr m o deir acid
|t| ds o Ai s cl ass
v ected By binol (1A
are parky Legrim gAYy e A e fhe sprbingl (wﬁﬁheephﬁ
unsat urphbm:daclde uandsely(ph@homayc: eulfuyid radgeaimtahmndee 3%1 meralal yticall y, to
€S.

sulfates or other conpounds
461 or et e e ﬁaﬁm‘lﬁ? E‘%p‘%fﬁ:“ t:‘aéi‘

ef erhool y, «catal ytic

hydrogeﬂ;@ toﬁlpafn ucauy, yield ydrogen Thi s
r educt i comespindi saslratadtcmswhnb(me-e cmwundﬁotfnmuudsvhmzemje-product is to 15

cont ain an eni.c doubl e t he 10 11- doubt e bond,
anot her®™® (?g !Pte%fa Ef’nﬁmg’é‘é pygméer?fff"gy'éa: ecgg LAT Ipa%gmﬂe?crl bed her ei nbel ow,
The satuyaxegeedmamﬁwmeep(k@t fle@tivg| snd ifpthe dalraibénd-phodudlliis ®Ct " 8 kyl ati on" of
COr r es powap 1y (Iﬂ¢ bofid fudrmﬁal%llﬂvh@rémd, @ﬂls' (H, H, according

te .
to the elssaxgteﬁ:ompo Irﬁ (ffg%?e{ lrlgﬁ‘% aral direct * tion
20 [ &#dsponding compounds (IIBg of formula If‘ g %Cth iggn schere, the
SYIhol FollvwinBreatdom sitblenieh otted line have th e _ . sane #eani ngs as
descri bed her et of ore, This reaction const | tut es the condensation
of an organic ha egef & chl g brom de) bearing the
substituent U, .wi % Sic C s.agopPo ‘a“za di benzo- cycl ohept-ene
(1'1'B). The reactlo 25 In an inert

A deS| r&®mg carri ed>QUY
sol vent such as |ifquitl am)mnl a (preferrid) V. @) uene or xylene, preferably
at reflux tenperature, and in the presence of a condensing agent such as

sodi um anizgee foregoing reactiordcheROftRSsinbbl 4B Ulnd MeesBidhaveiee of the halides
V\/nl ch nsaye lpeaningeds idescribld deretofanet [This reactipn constitutes the condensation

o i iy \Waitino- or i de.
L ”ﬁgg*‘a% i ’*?;%%;a: gﬁ%"wm m&;{&fgr; B o of the

m Xt ur ey &l andifl tBb, préseic: SNﬁSdndat)émg3 &bnt such as sommnatnﬁ at ment wnth aqueous
al kal i capetassivah malde |Pepresmtatheefthvahal®les whichingg beblhsei ig dilaramon aiehi s

hod dimeshyl ?“d?/é‘Pdu iy ﬂ%‘%‘"‘?ﬂtyl Bduct jon of "
sapuraty r%“dzuwus"?‘?mﬁh“ah"%ég% b&wm hlz;}}lﬁ bl e Bond; but it

may | i Kﬁé&o&&s e foedausk hﬁpetmlts the producﬁ)d’neﬁaﬁ‘sﬁhﬂaﬁdl céd- t he

10, 11- cgggyid’l’ @B‘é@jb@é una:sy likew3& be applied for th& r out e naki ng t hose
unsat ur. L0 the

s%gst i tsugg ‘hq,gs ﬁ% i &ﬁafceﬁgﬁ ¥ ‘fe%ﬂém I’IO%ITDI ety from

t he 5-pos1t10n of Fhepmisyiclid mnlenaj bur tbemg Hikey pplicabile ol twpmpabtubn &eing |ikew se

appl i cethd £e:i$ @{E ;ﬁw mgge% (ﬂc) with sg-hm%egg?f @@fr‘ﬂé@:ggg_tdl ng saturated

c ou 3 ' i nvol ves

%p %;ﬁf% : z‘a’w : q‘z‘%’ul?g' Pg‘%ﬁm&ﬁﬁ& W th a bron-
thaceti c ester (preferably ‘et hyl brormacet ate) -in the presenge of

z! nc, the well-known 40 - = - Ref or mat sky condensati on, which gives
rise to a car b?_ K RN hyI arcm&r nmedi at g= , E t hus: . [err]
. : Zn B A o BRI s
o [(za H6™ “NCHCO0R ;
) 2C0 (m) .

‘In the foregomg réaction scheme, A, B and the. dotted line have the same signific-

45 ance as ascribed heretofore. The reaction is desirably effected in an inert solvent such 45
as refluxing toluene or xylene and the product, III, separated therefrom according to
methods well known in the art. The ester, III, is then subjected to dehydration such



In the foregoing reaction schene, A B and the dotted |ine have the sane
signific- 45 ance as ascribed heretofore. The reaction is desirably
effected-in an inert solvent such 45 as refluxing toluene or

xyl ene and the product, I1l, separated therefromaccording to

met hods wel4é known in the art. The ester, Ill, is then subjected to
dehydrati on such 1,065,191 as by heating with thionyl
chloride, to afford the exocyclically unsaturated anal og, |V. :

which is saponfigd by treatnment with acid &P65#%ali to yield the carboxyfic
acid, V. The carboxyl, 6y BGiuth with thil MET, ' T f , T st
formng the acid chl thigcst’ies s&nﬁed J;‘ gﬁ%ﬁﬁ%t%dsﬁl%ﬁhﬂy %&T}’]\%ﬁdﬁ%"g

fol | owed by2react i on cetbeshliccaqidaYsi ineontelidd into jaf Rhide, VL, by five fogning tRE anidr dhloride bynd

Reerr] are as above q¥f%r nlongl ghlozifles foblPwad iy teactiony P%P"o’ﬂ*l‘grfm Gi“c%en.
Thi s sequence “B° oo 4 tos Sl S i ot er e gy i Nfftere, *
and for conveni ence ahthy tricllic fystamBisiowan of the tricyclic systemis shown:

[err] 10 - Sel ective-reduc_t)i on of the am de group of VI by
means of lithium alumnu dride, W - _ for exanpl.e, .yields the,
" unsat ur ated cdrrpoundﬁbrg(?é@mo@dph Fy"E% hydr§genated t g gygy?’]é‘ia%‘xlt_pe "
saturated conpound " (l1Ca), e.qg. catalytic hydrogﬂwokon on pal | adi um

[err] Al(f’g)r natively conpound V{IViray be converted to

| Ca by reversing the order qfsthe 43 soc teps,\fot us .
15 [err : iThe essentlz e ofj this process thus is
the reduction of the keto gr&lﬁ;)OH : 2) +HNR®pi ct e&:}licmmblwe parti al
formula VI .= ~ "Cofounds IBa and ICa are ré€fesentative of
those of formul go! N&kdGe felfRtion of the%dthide grou %fb? ks LRl o} am n
group -NR[err] R2 fromr @ch@l@yﬁﬂ&qﬂfet?‘ﬂﬂsaﬁfﬁédﬁﬁmpoungg » (Iggiﬁgja;ﬁb}?ﬁﬁmgﬁiﬁ th
tricyclic nucleus. Theykldghe Sawpred tchragounds’ {6, cg icadlytici hydrbgedhtiog e pdlladiiim. | S
not sel ective and in addition to saturating the exocyclic

doubl e bond will also hydrogenate gn additional p4 - ethylenic

doubl e bonds such as a 10, 11iskHpl e ar(;i{zNRIR,sucﬁ_ais p@sent .

A still further nethod fdH preparing conpounds &scoHdi ngCHICHNRRAl ,
formul ae 25 IBand ICis thgpa)vvnereby an i nt er nmedi according to
general forqrula |1B, repi&aat ompound VI may be cosvettdd ;

4-aza- 10, 11- di hysr o- Sdcbsdihbse'n‘z'%y?c[ a?'d]qgilcr.yo?\eecpot ene?gﬁ%bzya%ﬁmgé@%&ed the
10, 11-di hydr o- 5H di benzo- [ ad] -cycl oheptene, and the 10, 11-dehydro anal ogs

o

15

of these, = " is ggpyerted o a reactM¥¥¥deriyative such as its
5-lithio derivative [e. g1 “sact ﬁ%]tn Wwith _ H>Eo EaINgRI Um i n
ether at |ow tenmperature ( -400[ er GH.®FRRReacti on of such derivative with

30 a cohpound of the type.0O=V, wherein V is as above defined, such as
for exanple 30 witlh, §§Z :?;:9- Fnal L%Wécefsn'i'é‘t Hidpe refuetion pfs the rketo zoup
Al

formation Of a condensatomysufds AB2IGd ICa are representativeojf_ttléag of JoRfuld ?%@@%ed by
the followitg f&tnul sarhn| gtoq;:sepqp rating the amino group —NR;R, from the S-position of the 20

: tricyclic nucleus. The last step, that is the catalytic hydrogenation, is not selective and

in addition to saturating the exocyclic double bond will also hydrogenate an additional

. ethylenic double bond such as a 10,11-double bond, if such is present.

A still further method for preparing compounds according to general formulae
25 IB and IC is that whereby an intermediate according to general formula IIB, repre- 25

sented by, for® example, 4-aza-10,11-dihydro-SH-dibenzo-[a,d]-cycloheptene, 2-aza-

& 10,11-dihydro-5H-dibenzo-[a,d] -cycloheptene, and the 10,11-dehydro analogs of these,

is-converted to a reactive derivative such as its 5-lithio derivative [e.g. by reaction with

. butyl lithium in ether at low temperature (—40% C)]. Reaction of such derivative with
_ 30 a-compound of the type O=V, wherein V is as above defined, such as for example 30

= vith N-methyl-4-piperidone in ether, results in the formation of a condensation product

of the type represented by the following formula VII: o

o

_ éua (m)

~ Dehydration of VII, or of the respective analog, preferab_ly: by first forming an



Dehydration of VII, or of the respective analog, preferably by first

form ng

———and.-

accordi
corresp

an acetate (e.g. by means of acetic anhydride)
' ; und

ng to general formula 1B, which may be reduced to the

ondi ng conmpound of general formula IC The fore90|ng

description relates to processes for the preparation of the com 5
of general formula | all utilizing .a key internedi ate according to
formula Il as iaes'igﬁmedi ate or near imediate precursor, and

pounds
genersal

| N "E55E

eX|st|n s

S5-p
of the
t o3desc
accordi
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t he 5 k
pounds
describ
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5-keto
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ortho S
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signifi
ortho-s
effecte
range o
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chgs ce
i soner
such as
4- aza- k
3030
4-styry
3-aza-k
ni cotin
2-styry
obt ai ne
depicte
(VL) .
skilled
functlo

%%Ile
corvert

nce |ntroauc n

ang W Tnto the

|tuen
mz&mgﬁ (o S g g et vl lend 't Ty DG

Kwﬁmﬁhaboratlng about further possible syntheses
fi na‘he @dna:tl@crmﬁo laws tol prbqgasmfmathb premra ahEScomher eftorge desirabl e

al f ﬁqgfa
P?‘B quen:; o liate Igrd]é 1qug&h§ey m essenc u‘HIE‘ fucin
ﬂ&ﬁ%ﬂaﬁdow Qh 1=st clic tem of the mt diate 1I,

ter

ate
7

bl hdﬁemi'tahe[iapoeluonay@ of) ieel'aﬁnratﬂg shom-firtile e&tsd] cycl ohept ene,

of the ﬁnal el Ic @PR?#E desxrable to describe

te 2 gt & rmula II, i.e. :
aza glo'éa t -SH o- a, ?’%}L Bkme 3-aza- dllﬁydr o~ anal ogs,
cy he ¢s@andi ng com

amydralamlogg i S-keto hﬁlbgs&lﬂ bB ttfnet ﬂaegdingﬁandrbf tebreesgoedimpecemi-d ring as

s of bo

s

Qhdldtal | ves 0 tBo ;
- ThenisiteBneBinesTof farmailaolja qmﬁ%%ﬁaw&i dﬁpmummg

! B e rﬁ%ﬁﬁ&ﬂ“é?%r‘? B or ey

the ¢
of
ycli

ro-H-dibenzo- T oheptiene, its

orres-
X The

pehndrcoontpinifigyy @ﬂhewﬂbstlm%pg %" dencribesh herefofore. o group :are, for
Em{ J’nﬁ denv

)r ocedur es

ation of an

tyryl 20 -, 0r ortho phenet hyl - pyri di ne-carboxylic acid{VIII)

ng to t he fqyf%ﬁn
f or egoi ng sﬂhene
cance as

ubsti tuted. pyﬁ & ne- carboxylic acid 25 - - (viin),

schene: |

(oo

err]

S

\ ' ® | i ne have the sane
as¥ribed herefyfoYe. The_cycllzatlon of the

preferably

d by heatlng Pt Wmh polyphosphor|cﬂﬁﬁld |n a tenperature 25

f 0 100, t o 16515?‘% g a{.c?y atlon occurs, Tresulting
cheme, tie ave e significance a:
s et Sl - Y et gl ooar ont thc e
Wm) pmetdb | effécted ¥ g it Grith @blbhosphoric acid @hed imperit@s thesparti cul ar

pangecid elrdt 1080y 160% Gryptiexeby theycyslizatiop o ,\msulhnan@e 5‘

o '-%é‘g"as 3_;.%"‘"?' ”@Pi%‘ﬁﬁcﬂ“ %rg;ﬁ ?Lﬂ% e Efﬁn‘ﬁtﬁd acid, a

ﬁ a i€ ob3 plcolmlc acnd a 4-aza-ketone

NMITA,

(IIAd)lsproduced[ err Simlarly, by staoting®wth

| - 4- phenet hyl - nlcotlnlc acids (M 11B), the .
etones (1 m@;em-poduced i

ic acids (J e )k

|- 35 ° R o2¢
d 1-aza keton S0 IIAa)

/|2 aza ket ones
aC| ds (VI11D),

(I'1Ab
t her

d.above is effect@@Aon free pyrﬁhld@ﬁﬁhrboxyllc aci ds-
Al ternative -and equival ent nethods are readily apparent to one
I NSadilgly, by starting &ith 4- sii}mtsm 4f- nethhlencmimdadmxvnm)sthbst ituted a -

ed

abo

n‘atesmé@ngvh!z\a#éowglﬁbfare -StYryl- °r g%g E?n
nﬁgunﬁen -mco B;C%FEF ID theﬁ E%?ﬁ H
lx QJE'

correspondi ng

styryl - or 3-phenethyl-iso-.

); ahd from
e are

The cycllzatlonlgs

ester am de,
be

hcoic,da chl or| nating

agent su(mlll)amenﬂﬁve and equlvaleiitfmatlmﬁ ar€ k'dadnyladpn;renptoamp kiuitedm the'i chl ori de’ or

oxal yl
40

45

@tt] Bhus,ffior the @eid ﬁarms@stlt{it@ﬂ y'lenvanve thereof such as a

corresponding’ ester, amide, nitrile or isomeric lactone; or’the carboxylic acid may first
be converted to an acid halide, e.g. chloride, by means of a chlorinating agent such as
thionyl chloride, phosphorus trichloride or oxalyl chloride, for example, followed by
treatment with a Friedel-Crafts catalyst such as aluminum chloride, whereby cyclization
occurs resulting in the formation of the respective compound embraced by general
formula ITA. The cyclization is carried out generally according to standard techniques
for effecting a Friedel-Crafts reaction, namely heating the mixture in an inert solvent
such as carbon disulfide, petroleum. ether: and benzene (benzene, strictly speaking,

considered as inert in the present case), and isolating the cyclized product therefrom.
Other derivatives of the pyridine-carboxylic acids (VIIL), such as certain lactones as

40

45

‘cannot be called “inert” in a Friedel-Crafts reaction, practically, however, it can be _

T



treatment with a Friedel-Crafts catal yst such as al um num chl ori de, whereby

cyclization occurs resulting in the formati on of the respective
conpound enbraced by general formula Il A The cyclization is
carriedout—general ty according to standard techni ques 45 for
effecting a Friedel-Crafts reaction, nanely heating the m xture in an inert
solvent 4% such as carbon disulfide, petroleum ether and benzene
(benzene, strictly speaking, cannot be called " inert " in a

Friedel -Crafts reaction, practically, howexfggs, oft can be
as inert it the X ' ' — oy ehbzed— - =
t heref rom Otehextplifisdr Hexembelowg soay fiketvive booysed i streting othponnds ifer thecdyeliza-

jop lepdipgt intesmediates ITA. e
(1V|0|6!3) ﬁ_giug h aS. cert &ion ’;Fh‘?%geﬂgﬁ:ﬁ?r?ginc-carboxyﬁc acid ing compounds of general formula
! L S VIII ma re:éihjli be obtained from the corresponding styryl-pyridine-carboxylic acids
exenpl i fied her e nbel §Vinod Yechiidu@bdle ab etk Chyadogeaitia ok Ibg isdepandean @ty ¢ hé
cycli za- g as_set fotth Guter|kewidhi iy cdrwint inwanpes tag witb t¢ shown, th¢ ayclic ketones
og

e henettyl-pyr) o B st vt SR R AR v o
VITI may readily be {ﬁﬁp _ It]l];{; Ofihiviiéne &P kHefe 104y as by treatment with N-bromo-
styryl - pyri di ne-j0ar bosy¢nintideA6r Bédmination in the presence of sbulightn Coliowetl chyhdehysinabalo-s uch 10
as catal ytfc hydr ogegtgﬁ;ﬁ]llipmgw of nﬂ@p@m@emlcobghmm@@m hydrozidg; or other known
as set forth later h 18 Q8Ena 20 NSt bl brePieat) W sequell€ of
cyclic ketones (I11A) gmﬁﬁsﬁrﬁgMa |so%g§%g§ﬁ%%h SI oﬁ% T0 and 11

consi deged

sonetinmes &re preferably _ ' - prepared-fromthe 10, 11-di hydro
anal ogs by dehydrogenation with sel egL m di oxi de o or ot her
met hods equivalent in their resuld, Su s by treat nent wi th N-brono-

10 suctini m de or broni nat '?_Q the pr ncg gt Jyfihi ght, followed by
dehydr ohal o- 10 - eor. 9€T %tion" Arand _¢f "triethyl am ne,
al cohol i ¢ pot assi um hydr oxi de Or.pt%er kisdin -~y ] :

dehydr ohal dgenat i ng agents. 0. o A AP pagy | cul ar, the
1-aza-ketones (I1Aa) are prefef@bly pirgpar€d by any+sequence of

the follow ng reaction scheme: = inge¢ficacfderr] = \PHZ0 polohosphoric

In the preéeding schene, the reactior” between X an\d Zau;rt i89ic- ni coti ni c:
aci d- ester : (I X) ‘such as efhyf” 2-nmet hyl-ni cofiwnat

e is|carried out in
/%ise to a | actone
Atorres-

refl uxi ng acetic*anhydr.i de anddyy g
Gz- - Tjdrgetl y{ i,

(XI'). The Factone (XI) may be_-,'hvé'

pondi ng cyclic ketone ([1Aaa) by telYing @ich poly It may
al so be- .. 20 . 7ltransforgred\indirectly Ai
acid VIIIDa to tgge cyclic ket offiph) | Aaa) - 20 15

. . polyphosphoric
* : L Ao

- In the preceding scheme, the reaction between X and 2-methyl-nicotinic* acid- ester
E (IX) such as ethyl 2-methyl-nicotinate is carried out in refluxing acetic anhydride and
gives rise to a'lactone (XI). The lactone (XI) may be converted directly into the corres-
ponding cyclic ketone (IIAac) by heating with polyphosphoric acid. It may also be
20 transformed indirectly via a 2-styryl-nicotinic acid VIIIDa to the cyclic ketone (IIAaa) 20

#

as shown. | Treating’ the lactone (XI) with phosphorus and iodine in water (or with
57, hydriodic acid and phosphorus),. or-reducing the 2-styryl-nicotinic acid (VIIIDa)
e yields the corresponding 2-phenethyl-nicotinic acid (VIIIDb). This latter, upon heating - _
~ with .polyphosphoric acid :is" transformed - into’ the 10;11-dihydro- analog - (IIAa8) of 25
.25 ITAaa. P

In the foregoing reaction, chemical transformation of IX to XI is old in the art for
i A=H, but is shown herein to establish a basis for preparing those cyclic ketones
= (ITAac) and their 10,11-dihydro analogs (IIAag) wherein A is other than hydrogen,



as shown. Treating the lactone (XI) with phosphorus and iodine in water (or
wth 57% hydri odi c acid and phosphorus),. or reducing the
2-styryl-nicotinic acid (VIII Da) yi el ds the correspondi ng

2- phenet hyl -ni cotini ¢ acid~(VitiDo)j—Thrs—Tatrter; upon heating

wi th plyphophoric acid is transforned into the 10 11-di hydro anal 99

(IIAa[err])' of 25 Il Aaferr].

_ : I'n the foregoing reaction, chem cal
tran ormation of I X to Xl is 'n-the art for , A= H,
but %E shown _herein tao establ Llibﬁéi%gll AL ycl i € ket ones

(11 Aa[ er r ] TheaDrazatkbreres (ILAb) late- pitferylely @repam!l B0he (dlle iﬂ]lle]lC)E ofherein A is other
t han hy dhaesigesy, 10
1, 065, 191 - The 2- aza- 3ke},ones (1 I.Ab) are pref erably

prepared by the fol 1 ovgqn% ﬁ uence of 4 reactr(c):)( > [erL]
| am!r ester such as

In this reaction seg ' ‘
et hyl -5 - ge% IS ndensed wth a
phenyl acetonitrile (XIfp) g| ving rise to.the * 5 respective

keto-nitrile (VIV) plE®ferabl Y& the presenéEY)of a basic cat al yst such as

an alkali netal al koxide, e.g. sodium ethoxide in &t hanol ;
however ot her condensatr on -~agents - may al so be used, such
as sodi um-ani de or , —uma ydr oxi de |n e zene or - t ol uene
sol vent Conversr on t he nél?fzv ped by heat i ng XIVwth a
strong (_ggnn abshder p y concentrated hydrobromc
acid. (Alternati veI y, t st ep my 10°€ be affect ed by
heating XIV with concentraged sul furic aci d %ereby it is transfofned

into the correspondr ng - aci d ant de which nay be hydrolyzed and the product
decar b- S ted byr WAdiYigy v?ter to the reaction m._xture
and conti nui nq—%ﬁg ti i), Reduction of the
ketone (XV) is’prefe oy carrred otft Wy Yhe wel | -known Wl ff- 15
Ki shner reaction whi chor n{@DCkEs heatr ng XEARBY h hydrazine hydrate in a

hi gh- boi | i | ven uc c | nmet hyl ene- gl ycol
insthe mne*rsrrrgnerw:mr B ot et S
pot assi wapeliyre (VIN) pleRRfibly Mé! df fa-tisicShanlse sucigahi on, thereg may
al so beabﬂpmgadedkos@p sqrdhlmomcbrde |nnetl14n91xémeevw Othﬂemde@%}@ err] C. under
about 1Q¢nts may also be used such a%ke

jﬂg‘gs’l’ggg W n. This reduction
gi KBS T inSdaral s"‘“’“‘,;;%" T £3aaéafeafms%m‘*§°:;d (Anemami%% is step WAy | di N, XVI. This

|l atter beoafaxhby rxwxmdabmamateﬂ tszﬂuﬁceicmnwhambditcie(trrﬁsfonmed pyridi ne, 20

for exaff gfi%yad W vhich apay mﬁd’l’?@’s%ﬁg m%ﬂ?@net hyl -i soni coti nic
acid  Remciion of thes keto W% ‘ﬂbl yphosphori ¢ aci d,
a

under 0O KSshfieY @dabtiba twhidh ave g XV with hydrazine hydrat& B i:dill?ag ketomge, 11 Ab[err].
S a glar selwént bucln s trinethnisre- glytol &n apasemqbfsan alkalnesd esngnhnacet onitrile (XI1)

WI | droxlde potassium Mdquﬁ&tlep&ac Ki d one (11 Abferr])
havi ng g&o Za%ﬁ:jl ;ﬂh}dcgg eqw,f %o lsga-g er about g

to a 95 henethyl-4-methyl- Wth a
megon- Suby‘ridhxie,lK TROR c&ﬁ@ﬁﬂnhﬁoﬁ bxuen thl splenivih dioxide i Pridihe, Ket QOES
(11 Ab[ efor] exaraple, is transformed into the odstesponding, 3-phroethydrispningtitih@cié ubst i t uent< in t he

6- posi t QQ%?’C{%H% ?j}f’[&gﬁé‘r‘g ngli’%h‘lsﬂ’émsﬂiﬂ* undergoes cyclization to form gt j t yent i n t he

8- posi t1 OnIt 13_ {TiY: e uﬁeé%rﬁéﬁﬂbs%tuieﬁ%heﬂfac&oﬁhﬁe kgl wipt €p, or the .
i SERTer i ﬁlumnrﬂergivedsea& & Bychisiétoh (1P ptatihe didatibsatign ke Bposititte St e@¥s of =t he

react i oVitdedymete @stltuted Phenylgétomtrﬂe ),gtlam!? of ketondy r(Ilé}b@sls such as

fractio ﬁn&l&l};ﬁ%@ e ﬁ:ﬁ;“@efl%

}% iind '&@ 230
'y
ybeseparated at any one of the steps o Erydr o anal og

col um g
(130Ab[ eby Jstandafd {;:s,rsu]:h asfrqmsﬁledxamhgon,pfm:pmedys&m 30
column chromatograp _

. The 10 ll-dehydro analog (IIAba) of IIAbS is preferably prepared from the

latter by dehydrogenanon as effected by selenium dioxide in pyridine, or by treating

IIAbS with N-bromo-succinimide and then dehydrobrommatmg the so-formed bromo
35 intermediate, 35
In order to prepare the 3-aza—ketones (IXAc), the following sequence of reactions ' %

is preferred -

¢

(%2



| atter by dehydrogenation as effected by sel enium di oxide in pyridine, or

by treating I1Ab[err] with N bronp-succinimde and then
dehydrobronlnatlng t he so-forned brono 35 i nt er nedi at e.

35 “I'n"order to prepare the 3-aza-ketones (lI1Ac), the
fol |l owi ng sequence of reactions is preferred,

1, 065, 191 ' 11 - Jerr]

In this reaction sequence, a 4-nmethyl-nicotinic acid ester (XIl) such as
et hyl - 4- et hyl ni,cotinate, the §agq9§tart|ng substance as usgg in
t he abdve preferred process for épaLpng—eenpeunds—e#—+he—2—aza
series, is reacted with X in refl ux ng acetlc 5 anhydride, giving rise
to a 4-styry| nicotinic aC|d ste $VIIIBa ). Red t|on‘of the 5

ester GVIIIBa ), preferabl such 7Pl | adi um and

hydr ogen, _faol | owed drol S dT”Th ster 3 dp produces a
4- phenet hyl - nlcotlnlc aC|d Bb) mhlch : on heating with

pol ypho*sphorl c acid, is cm)l Ozed to tHrmt correﬁspon@ﬂtrﬁgj) 3-aza-

ketone (II1Ac[err]). The 10,11- dehydro angt oqstydrdgéndliiort(Pd) of 1Al err][err]
are prepared either by 10. dehydr yénat 2kHydralfsist he ketone (I1'Ac[err])
itsel f s described heretofore, or hydrol yzing 10 VIIIBa to

t he correspondi ng free car boxyl ic‘cid (VIlBa) and heatl ng the latter with

pol yphosphoric acid. If t zatl n | WLIRS g y at el evated
tenperatures in the .
obtained Il Alerrj[err]. terrpera ures, & O

4 s predoninant 'y
I'act one, the

4-aral kyl isomer of X, |s f. rmed as a side- produc. This | actone, when 15
heated i th pol yphosphorl c am(ﬁﬂa@cor ding to the prda@édhyre described for |
the 1-aza 15 In thi€fda@idn séqBenkd) at uﬁﬂhﬂmaamicotchbdter (XKD sueke agedyli ¢ ket one
(11 Ao[err]). g-memyl mcoﬁme,p% ﬁmmuﬁnmgzasm rfb,%"b e [Preferred PWP‘
preferréd tauti 'ﬁ%%ﬁaﬁgvﬁ PP ‘gstyryl_mco (é'," m She [ €1 sl

12 ester (VIIIBa’), preferably catalytically jum and hydrogen, followed t hi s

sequence, a ni- cothymydrolmlodﬂesitmgr p;vtoﬂ psq)‘?-ﬂ‘femﬂabiu n&thp)d(VrlIIBb)Iwm@te is

converted into a o A ds gm .
reactions ag dro @3& %. éﬁi\? Wl 5‘521.\" ) they
prepartion 0? h' §ondmg freecar fdllﬁﬂmg) e wi th a

phenyl atetonitri Iply(:ﬁékplhbrc dcil. Ifrthé eychidation 1saaquenit eiue{levaed temperatyres letthranol in

222529322&?@%@& BT qé%”?ﬁ 5@:?3 Fite e AN

f th nsfﬁxﬁﬁdlifatoltm;rcht ). al so be enpl oyed copper
chromite in di oxane Tt prepare_the 4—ubl9mn68160‘§dérn]ls @Iefecrpdj@r utilize (the folloing
at nospher es press‘ﬁ‘l"é“%?“?ﬂﬁféﬂ“bgen The phenet hyl - _ pyridine (XX) is

transfofnmed into its N oxi de o( XX )cnby means aof a p@rgp(y acid, such 10

as hydrogen peroxi de and C-OR Reactl ng h d| met hyI
sulfate and:then 10 il i _

- (Zm) (xm)
i : C—CHZ Wol .'f J_‘_ Cﬂz—
< _ HBr @' Kishaer O w@"
| (XX)

CH CH
' (Y D Z (Cﬂa)z g
< s - eebic. “NacN
o T acd ; _ ' (XX]I)
- 0 ) w |
< o B . : KOH S _
C~OH o
: ]

O (ma)




W th aqueous sodi um cyani de solution gives rise to a

2- cyano- 3- phenet hyl - pyri di ne (XXI'1). The nitrite (XXI'l1) may be
cyclized directly to the correspondi ng 4-aza-ketone (I'TA[err][err])
by heating wi th pol yphosph

correspondi ng carboxylic acid (VIIIAb) and the latter then cyclized. The
10, 11- 15 dehydro analogs (Il Ad[err]) of Il Ad[err] may be prepared'by
di rect dehydrogenation of the 15 latter with seleniumdioxide in

_ pyridine, for exanple, or by any of met hods set , forth in the
Exanpl es_dhich follow|ater 1ods 151 The N-oxides XX are especidl |y

val uabl e in prapaKii Gguehtde a dicodnic k@t e xr(ib? Adafmbly ethyl nidofinateN@t still ot her
transf or mat |ogrwsrtqctalytobaa3@hénerhstlﬂmdmm(xm foy cg)jof/ esagtiomseast 0 such 20

k N ibeg forhe es 0me qgepf 5
S e o et 35?2‘? %ﬁ” tﬁéﬂt%%‘t %T g 2cet e

2- acet OXy- 3-apl nydv hdé gAY XORE v' IYZG[ p of the ° =s
2- f&eeTEydr%w Ky & emabyemc d@ﬁ%’yj:dhy((jlr)ochl oric
aci e e (by neans
of phosgghor tg"ttaézﬁ f%ed""&i' s Pl mme Ezt? o |

2- br ono- 3- pheth he;ohs-wim Ciylifide solRfidat giaes rﬁa‘ tot na-B-tpﬁé’nethil-TpﬁﬁdﬁEdl ate 25 7%
with butyl I(KKHD MCWMYMMMWWGWMM baaatketplhe f ormati on of

the 25 (A bpajing pifro ;’%eawtnmt“ DALl e 1

CO:
- yield hsAd “e}.iro analogs (IIAda) of TTANS miay bepEtiatel B n thg art’ that
there are | nmrrmm umadwﬁteumlpmdme, for examfib drh:g a pmegemagodseact I ons which

produce pher the Exgyeple ?‘t¢rd| ne ar box ds, all of
whi ch reacti Eggf‘aﬁé"x § E;‘;‘_Z}f '@%ﬁé( icted. FOr 30
exanpl eo th&eﬁeammnt E&‘Nadkid@@ml tﬁyaau eth e givésAD) , 20can be
adapt ed to riBOtotheconesponpmg%fox&sibhmmyltpmmgvmchlmglﬁehyﬂmﬁzpdtoy usi ng a

2- et hyl - T5¢-bydenzy paleg pyaneagy pf gqueous mineral h Tteni cot i nat'e as
starting ma B D arter intern ‘g‘gﬁods for
pr epar 2fig thﬁthlbuﬁﬂa @h QAE Sheh Wi aaaﬁlee i edc) 1% al 0

readily ap a‘mbmhc#@E(VIHAb) which ma?hlcn egacm yigld Iid¥dBt he

aza- di benzo 1 € e e a" le vatigtions . any of
[he ko A TR P e B R ?@mﬁ@%ﬁa’ﬁrgrow e

Vol ff- K@shna:kanrptadmetreaettcntsee:hﬂfoqp&paﬁhgeamaa-hmkettllmﬁ, cerl- begdapt&d for eat sd Wi % h

hydr azi ne an’(ljel’are a 4'823-1‘%?}166(11@ merely by sk -rmnm d&rld)mt@eudls t he
preterred LI AERIEAELL, maﬁm;ﬁm S I 1Ay
first be re XY, - anc soo t.al ne ca |no In 40 turn,
furthelssreduce eprepdmmdrme rmBjm&bera@mblushatbystepsiof this

40 gEHeEd f°Fé k°r° tone (11A)
with |ithi uﬁ réj ‘ %“ctt;‘s’;;ﬁldq QEF'E g@ffﬁﬂﬁ&m a, or by
btai

catalytic r educgtdupraf et B4y ﬁ}hak Irdduided @a<h xﬁrand the so o REYineY mkel . The so
obt ai ndel cartwmblr@ern&wwemthbeomu@mgt enhppund { THB 'ﬂlp:t gepeofcthin

y oirdh
e ort e i ST g

chl oro-i nt en § dIB) byaﬂdriaam@nxeﬁemau@h chilofide and!then replacing the@hiodine POt assi um
i odi de#and a@etw@ ht@roaeno of. Whtﬂuvagﬁnnhibrs-l edipee ldltheemt ofa;hgced 45

such as vmt ﬁﬁg%ﬁg{ﬁg cidy or eaftt‘lﬁrll”&?ls tbF d“ﬁ&iher' net hods .of
c_acid,

cour se, would ww biE EIn e eﬁg&s hEi‘et &6Ln the

aza- di benzo-iwgakdihve IAN@atsinOkbgeno or mﬂuom:nétm mbeﬂutttn@ n( A)nzﬁﬁﬂt ai ns hal ogeno

or triPPuor Ilsg farly aefttred Ly Prlhéhe getion techniqud. ety, & s
parti cul ar | yypiel ShE 2 ppirn % @P‘ﬂk igegg:rﬁtmﬁlp echni que.z 50
It shoul d be, appaE ek pradticAlg Qn ite® Gurhbér f‘ﬁ; for g laf suditl € ion to the
above pounds ﬁb.tmderdu emelviak_conapildvionl of fhe nridytlie qnﬂe@pesfeaﬁallpnft@f the final

d cgmolecule have been prpperly joingd. iFhess 1 del |y
Dh St oo n SRR T t@teﬁmtsmm e R Y
1

sai d routes cydbheiene gy GEAREEE B poiht i6 Y&GAck:fE tdSTEHe pbsx@oiscﬁnt ially after
55 he Opmtorthnél-msmpmenmtethdseonham bé:ema oOgdlfardnytoj 0i ned. These

rout es bears 2 reactiyg, IWhFleéheure hat a
o e Ok g mr%ﬁ:ﬁf??w KSR oo so

di f fer s - f r onnhorco eumdmfaosimr &0 yubdtituehitht e reactivity CYCl oheﬁt ene
ring is br ol@éﬁheatacttynemﬂbtomrds&mnynwnfenarboy-caﬂyrdmdats stilgjecteth @ Bergp0si ti on or -
the 10-position or the 11-position, and that at |east one of the carbaqn

O

atons adj acent to 60 the break bears a reactive group (as hereinaFtet
defined), provided that, when the 60 break in the cycl ohept ene
ring is between the 1ll-position and the pyridine ring or bet wgen

the 10- p05|t|on and t he benzene ring, the carbon atom at the 10 p05|t|on or

oy - a A ) . 4



will react, if necessary in the presence of catalyst or initiator for the
reaction and under appropriate conditions of tenperature
and pressure and ot her reaction para- neters, with a
hydrogen atom or reactive group attached to the other carbon atom

10 - adjacent to the break in the cycl oheptene ring so as to cause a
direct ¢arbon-carbon 10 bond to be fornmed between the two carbon atons

adj acent to the break i-n the cyclo- hept ene ri ng.

A so- obtalned 5- hydroxy conpound (1A npaﬁthn be dehydrated to the gprres-
pondi ng*5( 1" }== ' cet—to—t- COtTes .

5-H5(1")- qupatonced aetsm:fdm e und '
comoung (18) ob mﬁﬁaﬁﬁﬂﬁﬂ“ﬁm T %ﬂ?ﬁ“&?‘fﬁ“‘ﬂ%@? o or o

the aboVe cycli zakmia DGRIF af, Gely twherd (A reaiivé RORDR QtitSe
5(1")-sat u,r,@taed C cavimo el wlwhds athheiy@mqmumdle di-d@@-mﬁoa atomwhpqchvdya'shebeen 5

obt ai ned by~ promoted by a = hgtedied o ¢ yst - mélg‘g g@ggm%‘ﬁ‘ﬁnjiect ed to
gy

one or fiore of th eﬁ?ﬂs&hnﬁ ﬁdﬁgﬁd ;:raﬁrgaand pressure and §t§1 Heactidn!padd

desired sequegce meters, with ml; ,«;‘\ielz;l ;::om or ;eacﬁk)grdﬁyd&aganﬁtm?mrczggg atg)m 1
dehyd rogenat it®n i nd;fygmtq rbreil ) ‘cycloheptene ring so as to' cause a direct car carbon
(ii) guct ive cl ?:"I?engé rmesinhetwsed ‘F‘W&@WE‘W‘“@?W&? toj the begk ip e V9% ¢ he

ni t rogen at om of  THEAAHIelnd" O Erol iofiBoh® (85 3 fflen BF AlhiBaEDiohY cobes-
(rii) transf or mat Ipﬁiﬂmgﬁtl@-&saﬁwdowﬁ: n(ﬁﬁ cﬁﬁﬂ&pﬂﬂbbrif%ﬂdﬁ% sﬂzﬁ(r)-on sal t

by 15 saturated compounda dE€); & PN t ﬁei £ t (I} 0 I“d wilt h al5
reactive derivati ??‘W@ Ytgg a%‘w:n‘éyi% md°§§‘}ffggla 'ﬁ;@ l?fob =Igyr oute is
that wherein esseihd o¥e @the tessrdus,?dmetgaxetwmaﬂs)f #4110Ring Bsishing
desired” pr oduct alsepshumhytdesuﬂdshq\ieiﬁe nol ecul e - Wlth t he exceptlon- of the

two- car bon bAl dge - () hydrogenation or dﬁﬂ@&*ﬁﬁ% osjtipn A(H1); 3. 1) Qi ping the tv®

si x-menered rings’ of(“)t Eﬁg@i Sl ﬁﬁs;n’me o the nftroged; i ng
bei ng effect ed tovvardg nOintol ﬂlySaoc &aﬁmdﬁmntsﬂt yepar e
t he nyegtionchyithdthe remawe a@ or Wiflf a- re:pgtdﬁptwatwﬂhereof

pi per i dyI | deﬁ%) - 100 (gherein essentlally characteristic groupings of the

i banzo o, d] - tycl ﬁ tfm) ﬁi?ﬁ%ﬁﬁ‘s‘%ﬁéﬁ?ﬁ%&&@ﬁ&éﬁﬁn o

[err]- phenyl [ err Jioi ﬁ‘é—b ected towards the end of the synthesis. For example, to prepare
met hyl - 4- pi peri dylcpmee -B(I*Eamt;mtyr'lmmwﬂd@dm)rﬁ t!),'lll)- dmlwﬂ!harﬁé{-( XXI I I )

gi ves rise t d'bm"ia’d]'mﬂ‘e ,feg% Vi

reducti on such as SRR BEELERT -m&p@t— b el “:z:a@s&x I
[err] andamdl%EonvenedtoI* The cyc lzatlon may, _ i nSt ance, be
effect ed by dehydration proceduresosuch as 35° W th

pol yphosphoric acid or. by |ntra39I CHI ar Friedel C(af_t_ reactions usi ng

catal yst.s ; l.um num c : ‘The foregoing is set
forth rrerely as aprototype tﬁls E
known chenical equi-val ents o Y- ChllifhokhorigF OU

=

apparent t hat ot her

li kewi sg be enpl oyed: For inst TrtggTe=in ace ofI the car boxyl, or an
acid 40 chloride of XXIII; end themsel ves readily to that type of
i nt ranol ecul ar condensati ons; further, in place of the

-CH[ err ]:.COOH group, there may b%p&@‘ent gr oups @uc@xﬁf
-CH2CH err]OH, -CH err]CH err]Br 2CHZOtosyI
-CH err] CH ess | O mesWihe cysibatioh may, for instance, be effected byl déhjdiftiof pfokdddd suttnas 35

reactioms with or mﬁltmbmosmericaw}sqréiysmmola@laal"mﬁelr@refw«@momwsm catalysts
directly to Ix. S(;uqh foregoing is set forth merely as a prototype, for it is

i ch al f - th
et T bhony! | err iSRRIl e Sl s ke BT
hydr oxy-et hy ) - 2- piodiddl metlémamsebphtzeadnﬁblmttwe sfét@ainbledalar copdetliations; 40

apparent, nmay be er, . in place of -the —Cchg theryc‘miy t |gmups such as
The reactions set %éﬁqgﬂ J;@?gw Bfﬂ‘? % }c’m:hg::
illustrative pur- directly 1o I*. So for msﬁﬂbSeS-pﬂdil 3 ethy$-4.@ yﬁ@mng)g,[g |

chem st, oth&s co Myebdlybﬂ- H rrpdthaficy obihablel By mxyodseeadﬂy apparent, may be 45

obt ai ned in anal o articul ar, ..for ins anc osi ti on of
Che nitrogen oo “z‘;tz":bziiﬁ:t? ‘t'mm e o iy By not
critical; when it ob&memmamﬂég&hs maaﬂer pafic@df for nce, the posmon of the nfi hat
shown, the céﬁrestmzrdm ribe pysidne moigl lsmnétéﬂamd/mmcal,*whmsn ip dwesitipn dﬁmmther, 50

the illdstration m I\ﬁ‘mﬁc‘iﬁgpﬂﬁg % deHd aon &%;%Hﬁ%ti&m%
Bl LA iy i chfihel Aok

=

construed as |im tmg’ since any gmuﬁ) V (as abov ned ve
defined), may simlarly be enpl oyed. Anal ogs sub-
1, 065, 191 stituted by a substituent A in the benzenoid noiety

of all the afore-described com pounds, may of course be
obt ai ned i n anal ogous manner.



Internedi ates of which XXIIl is a prototype are either known or are readily
synt hesi zed by ordinary organic transfornmations. For exanple, one m ght
begin with 5.

—lerr-phenyt-{err-( NFmetnyl=4-pt perraytitdene)-{erri-(3-nethyl-2-pyridyl)-m
ethane (XXV), in 5 turn obtar nabl e by Gignard reaction of
2- benzoyl - 3- et hyl - pyri di ne and N-net hyl - : pi peri dyl rragne5| um

chl oride foll owed by dehydration of the carbi nol (XXVI) so,

formed. (It is apparent that ot hqr065qgllgnard or equival ent. agents such_as
for exﬁ—e———f—dhﬁﬁe%hﬂ—am—ﬁe—pﬁpw—m&gﬁeeﬂ—&ﬁhehﬁﬁde—m ght ~
equal |y bestrg by aubets id mOIOfmﬂhéf%ﬂePCéthMT ng "open-chain

' ‘anal og of*" KRR WA XXV, such
as with I\I—E_;,m asrumg,rgno ;; VR mg&&wmg&ngl%fﬂmed by treat-
ment ®ith a-phmylhe(Nr-mmyt Mpgsiyl)mtham t(KKHSf dr mat |5§g\0f t he
met hyl turn °btamab1 % ﬁ‘ﬂl 331“@ tained nitrile
conpound (K& mﬁ?‘ g‘f nabr’a orgm - rboxyl ic dcid
(XXI11), [ﬂﬂne Qmﬂy%dl (rglvensl I ng
mat eri0al i the go hdmga‘trrpgnchaledugetlogcnﬁ waoig the methyl @rawp lobadi ¢ to | *,
ey B Ry LR e~
Al ternati Vﬁ'ﬁnﬁf’to fas sitelid & GJp, edmtnle com ound 15@-5@-' og (XXVII1) of
XXV, obt ai nyabtyeedrtmuactafao dsacma(mam [@ XX VI dise@ly &sed as the start- wth
| i t hi ¥m hyde redd lan gnvequanoe joks reaions leadiog to I*, anslogous 15 i

II XXIV—->I )]. Alternatively, by starting with the

h
RUR TR o, e
)

subj ect ed pxperiﬂjimene)-a-eehcetyl-z- oditn subjagéd tbl’l:ht( sul fur and

nor prﬂ9l i neye rﬁwa@hne): reaﬂ'anges to aguip | form (On 2 he ot her

E R e

upon i nt raﬁﬂa dddel fidnk)HorBY tHeA 8 Réto Bomes IV. ThiGloleras  al Ui num’

chl ori de transformable to Iff)duler mmmréondedslasﬁk KAV durif)i Avoherssquifadmns t he 11- ket o

i sone® of gmettm BHp §°ftn [I $h$’ tide of XXVIII and ‘ﬁf& do‘t‘:h’a‘lﬁpédlwﬂt * udder simlar
g

azome in ed:ates o of com
condi ti onsygg Xﬁn%iz? frdt& W

%&Ismtho escei bedarocedure i's to
form the aiithls fadgaph. XV 11 and react said acid.chloride with 25

di azonet hane . Oﬁmmtnglﬂ rpeftaip dorooe Oét“ ¢ s of conpoynds
for 30  pounds, \Rﬁr‘%ﬂ“f(k‘l“’l“‘lga B 50 %@’“ W@‘ﬁ‘g%zby né?hods

anal 0gous G kip@eR RSk doR@Fonding saturated comp amasr(z&ct@r §@Haf B pre-
Al'l of the preced| ng | | ustratlons pertain to the Horrratlon of "ylidene"

com Pamdﬁ ! % emnerm am%vﬁ of the ex deubleor, t he substit uent
V, as defi %W%é I and XXIX ar pmﬂu g el boaggAt t he
corr esspondtfrngxnam INe) B S, dsrelos By rdudtioy ofdfie @FADI 35 -

par ed e|thKKVIbmatxdrvépHOWbmmn@dihem@ Joasided s b reducti on of the exocyclic

doubl e bontglé the o U TIRTPEH 225 ‘ﬁ‘i“a‘t“'é’d"'dahét“b‘g?ma?“nﬁﬁfe i nt er medi at es

used in th &P%@é?imﬁla #8ctions, inter- medi at es of which XXII1I,

XXVI1 and XXl X are prototypes. ‘ﬁstfzh saturated anal ogs 35 of XXI'lI,

XXVI'lT and XXI X are, for |nst§§ic-ac ssi bl e by reduction of the carbinol
p

35 : XXVl by neans hosp and iodine in acetic acid. =
Essentially the aforedi scuss r@’}a? be char acterized in that a
conpound of o the generd} for XX lerr] - 40
wherein A and B are as defined above; V' |s V or <[err] and V being ay
defingd 40, . Eg 3) h f e|t (HH) or Ofat
Ieast one olfmt"hA D garr\egas( )}’ove’a& Qor@ Z{}dm% a'?re('ewdnydroxy group, a

hydr oxy gr sbo),eshet IQf1 aROQD eiahec(ﬂ,Hpmyd)l[a 1mst datl lof fhém being (H,H,)] aci d, *or

hal ogen, omd|L iracire€)h @!quraluﬂlexmqpeﬁteﬂ Y $ca ?’!F A (HH], is
subj ect ed g"°;12;m‘k’ge";oﬁil‘$‘t‘fﬁt ﬂﬁﬂ%’ ‘“F{ﬂﬁ%fmégty keto group

repregente oﬁ&l f‘d’ of(ggn obtal ned 4gonpodnd of

gener al fornula XXI m Qz : 45 + Jerr]

1, 065, 191 ) wherein A,
B, Qerr], err] and V" are abo def i ned, |s reduced to < [err] T thus
giving rise ' . und. accordrng to either of the
general fornul ae. IB and IC that jbconpound .- of fornula 1B

obt ai ned by one or both of the pr @Y steps, if desired, is hydr o- *



genated to the respective conpound of fornula IC and that the conpound of

gener al 5 formula IB or | C which has been obtained by one or nore
of the preceding steps is 5 subj ected, if desired, to one
or nore of the following finishing steps, if any desired

sequence: (a) dehydrogenation in position 10(l1);

(b) reductive cleavage of one or two benzyl groups, if attached to the

ni trogen 10 . . atom of the am no group which forns part of
the noiety Z, . . 10 1,065,191 (c) transfor nat i gp

into a phar rraceul rcatty ou,btpt abte—acrd auw tTom—satt—by

reaction with the res'c W t erd.va t her eof
The foregoing alterna TVe ‘%1 p% (gﬁm{(\)’ na%ov(‘:"pedarr%n(%dn S. S?dt? %mutﬁﬁﬂmgnvol ved
bui | di ng of *t he -10, 1Jxohmpbardbaﬂrdbigrtdgmerfof fhmgaexsnfhaﬁﬂaé B4 IO thitheompouiddi ne
noi ety. 20y of Sﬁr@hladﬁema@ed by engr of the steps, bfeﬂ@feﬁe thadyo-

ve ¢ ound of formula IC; and
essenti al |y by | 9 @ém BTG e ity b gomemda el e,

’I

pyridi ne nof “et y and ene of th&) lov§h§3 g steps, if any desired
approach-i s represent % tge reactlon of B

[err]-(3-nethyl-2-pyrid yefogquatiop in rir - {1

met hyl - 4- pi Peri gyl i dene)(g)) w o! AN %23?85 Proge 10
ei t her oxygen © uansf@ﬁmaﬁy 1to h -etablen&xc a&ﬁwhesaltObyl *

occurs. Al t er nat ively, XX)«e@am With the mpeCtQOaad or wmtlabmmerdat‘emve 1 4

N- br omo- sucéi ni mi de t9qd r?;?‘ég" egé?ﬂ‘ig ve

upon treatment wsth n%’ﬁét%em&u B ef%e@cédsﬂb@’f.é‘ t'%?}'éﬁ’a@ Wﬁ'ﬁ' of 15
intra- fEadte clit @h tﬁ@pﬂﬂmsaﬁmeqnadomae loth&Clod $he héy]
materials like [err]- Btrhﬂ?h lbmmmm "@a;lff w?f a-(3-methyl-ﬁ-pyndqdy¢-( I)-wr-(N-a -

(2 - al dehydo - phen afnyl .gmwha& )W b % OXYRER hane
or [err] -"(3 -zl deh n.umcﬁtdf 2 oG AN T emgﬁﬁaw 2
-[err]- (N “nethyl - upon trea?tﬁent with métaplspﬁras Meink -formis (18 My \iiuinb $ffragi ve

rise to readily appar g@yptgesmd 1als hke w(3-carba1koxymethyl-2- from
whi h precursors, 2' B eﬂ%. Pt 56
déua -8 thahb

hydrol ysis and Qscar bﬂ&yér }11 %fve molaéaalr KIRd precursors of 25
respectively, contai n¥difrom Whlch precursors, I*rmytuaexbeﬁnarrpj dﬁqﬂﬂﬁ@wr.esx)mh aaAl so

in the present paragrly Lelr}%lﬁ *nd aEhQ’EYlaa"éPfoﬂle @ndopitrily groups, respectively, containe

conpounds of general YL e W&Mé‘mﬁmmmcﬁ |s

30 obvi ous 3on t r&wmﬁsd:ﬂtheﬁ dpprd ﬁa&gné:hﬁdlﬁ&ﬂ‘ﬁ:qﬂfsé ateso
i nt er nedi at s f or t hosefortB Mereinabove. Essentially thus,setonipomﬁrnf hbr@nmlﬁmmela XXX’
Essentially thus, a conpound of the genera mul a XXX [err]
wherein A, B and Z are as defined above,s | ed to oxidative
(dehydrogenat i ng). ‘ condensaljon ilpjofe or nore steps, with or
wi t hout isolation of internediates. ks A furt her approach S
t hat whereby essentially all groups are present e%pt for

the bonding.of the 5- HQ&&JAOE‘mIdOZTaJQ%s H&Hme,dlsgﬂb &ed F%d&‘d%@"(‘&% ﬁrogénﬁﬁ%{/' ng
of 3- Vi ond-of YdfeCsYs, with el eri
magnesi um chl or |3de I e ér;r'dltrevmro%ch is that Wlﬁzby essetlmllr h@ﬂgﬁﬁ:mm : 3!)ne 35
3- phenet hyl +2- (N- et h E{fﬁ:é 089 efpgaoid, sing. > reacting of 3- o

to the correspondi ng qie{ané; th 3y1-2L 4 p%m mfe leadsﬁlfﬂ) Thi s
may 40 be de:b] :

roo:gamdx@Keﬂmu 84tk biowhichO ol ode&mrll*bwﬁis abpve.
Here again, < * #8d it B¢

genatedyig position 10(11) as describedcpk 3 1040 ¢ 40
prototypes for all th%eeh §a0TeTHiAYOR mﬁﬁfﬂeﬁﬁcﬁ]{}ﬂﬁﬁm %mﬁﬁ?ﬁ:

|, conpounds the prepibowl Thies@tialieattid of this fﬁppﬁ:a&moﬁs ' dokapdufid

i ght of the i general formulp BXEL’ The essential feature of this latter
approach consists in that a- corrpound of the ' general fornul a XXX
[err] 45,

45 % wher'ei n the dotted | i Re A _'Aand U are as above def i ned
and Eis Oor N4%is sub- = .. el [5:5xal) ntram)l ecul ar. -]
condensation, to yield the respective co und of formula IB. '

The fol |l ow "fg Exanpl eghefiih ldrkdd il BGndU dd'R 2Béve ditinld anB B0 @56 1¥1ds sub-

phar maceut i cal jected to intramal@nIROShdehsativn A® [yi2kit tBe @ipediifccompauad bi fosmulal IB.
particul ar, Exanples 1 t%‘%ﬁ;ﬁ?ﬁf arnal.eeartﬁes liiveﬂfth'ipmdu rocess 2 and qugﬁl of -
t he preferred [ errrem ’Eﬁgd’ﬂiﬁ‘% :_ﬂ,i to
50 s T’ op s o8| 50
illustrate the preparation of the final conpounds (I) accordr ng to the

I nventi on; _ and Exanples 20 to 22 show typi cal pharnmaceuti cal
formul ati ons contai.ning a repre- sentative of the conpounds
according ta general formula I. _ | . PREPARATI ON OF

PREFERRED | NTERMEDI ATES.



5 EXAMPLE 1.

5 1- Aza- 10, 11- di hydr o- 5H di benzo-

[a d] cycl ohept ene-5-one and 1-Aza-5H- di benzo-
- e e P —

—=Cyctoheptene-5-
2- ([err] - Hydroxy-[err] -phenyl)-ethyl-nicotinic |actone hydrochloride: 10
Stir and reflux a mixture of 65 g ethyl 2-nethyl-nicotinate, 57 g."
benzal dehyde 10 and 37 m . acetic anhydride fqr 20 hours; then
cool yand pour t he mxture |ntP 6%Q\I hydrochl ori c aci d. After
crystalk - ,- . - ize_ it from.et handl,

obt ai ni ¥Wgi prqfaraﬂen( @feuhc ydumyzls I@racc]ardingemyﬁe)mveﬁtiw,l ni cotinic |actone
hydr ochaln 0 to 22 shoyy, H!’@n%‘f! ‘euljfl lations containingpy, repre-St yr y| - ni cotinic

aci d: mtlve thecompounds accor gto gener 1 5 _

Admi X 60 g. oft. PEEPAKM&ON%E&’REEMD ofTERMEDEATES. 1. 5 i ters ng-aCI al acetic
acid, and" : " -to the" so obt a| ned mxture_ add portlonvu se’ 176 g- of

i[err] hydr X cotiniclacténe
hydr ochl or i de9 ‘é@'ﬁ?”'} »: e ef,fgsr”’?e hot -sol ution t hrough
a sintered-gl ass funneI Pour rate Into water. and filter the

pr§C| pi & a&-@-@ﬁm—ﬂ-&h@mﬂlﬂ-@mmﬂlﬂ! etlydmhliﬁrdp formation and coagul ati on.
sol ve, t 23 ez s mixy OB’igt o4 4 "f?ﬂ!l"l“ Shg. begraldehyde 15, dj | ute
@iz

(10- 15%,@&&19%&?% Y kb ‘ié}i’érﬁ,,“ﬂ gegésto“ s mlftr‘ré@%n;o‘ﬁhe filtrate with

acet i c chtinthg Book. mg{%(;s-eﬁmxp,tp@hédy&emyleﬂbmd Gictonik  Hydsdchérsdk,- Ni cot i ni d acid by
fiftrat P 183—185° C. { o] | ovved by ‘recrystallizati on from et hanoI

m p. 21%!7 {yﬁé&ﬁ m%o fodi (gj‘ n|c |n|caC|d 25
(1) In g ';3 h&igf 3 ne"f,glsmeglgﬁ ng?ﬁ de . of *2-styryl -

25 mcoumd‘l]am |hydrach1anidedReﬂﬁ£)fbr 20 hauts 84 hmmie handluﬂﬁn tmioughof 25% aqueous

s?gi umas B‘!“fﬂleﬁltfatem‘tt"’?# 4% oregipitatetafier a ure,at a_hydrogen
pressurgs. E

) ' &éﬁnﬁl@ \ien., Ve%ﬁﬂ dneurggl}l);tatee la y p?epar 2 Rangs
okl etk Biiaic® sy aidtnic fiQERA, been

absorbdelloqvid blrtohtegvspﬁrzamlf@moﬂihamudp 2I19-e221‘u§uarieldy laoger about 30 to 60
ute - -

ot

yr%gcerggrag}ta%the f ra heat g on a steam
h. QmS it and 20 ml”of 25%, ‘aqueous éix hﬁ?{? acet ic acid
- and f idoh &l[ydi‘dg&xaﬁ I‘tliédﬁxt]ﬁh&ﬂ@lhﬁy&guﬂp - 5H-#Boud 8 J6 usmg
r ecr ystadrdslily prepaced Ha éieorm amnunﬂ_ dr6geh basr | '
%3 Al t t 't?%l( IELF’;E‘HE‘L d)=r|‘eoclB;P‘t“M| 1ssovc é@sﬂ;‘g:%pare as fol I ows:
water, ac1d tﬂao&t ith 1 liter
7% hy dredryed uacﬂmi)beuhnd-l&xa'iﬁmp—wadﬂ]iﬂg 6 red phosphor us over a peri od
of 2 haoyr 2 rnrlctttgxl tiheh I-yjpoginit @eid 18y [p awreparerta& f?llows Heatand filter while
oy Rl P g ot BB S PR g
neut r aland Glvdr eﬂesy\fn adehnbanaher elipon
2- pheneteﬁt;alme the remammg’lsdlmbn mnth aqoaod; fnmiapwheadum 2-phenethyl- D.
1- Az a- TFoHmc & ben C) cl oheptene 5-one: 40 » - Adm x
T8 of Zaldk e “*J"?‘ﬁ‘iém 8 hort9ac¥masph0 ¢ acid and
" heat at DGOALIGSH C.Ib05-16 5%% hird ihloNg.  Then cool, pour

the m xtema@r,landmutmhze with-aq cpesa.moela EmadvmtbumcraWashehe\/udtehalaqueous agnoni a.
Extract“'x‘tg qc/eF°d‘ el‘? e ether layer and %'me% 8t h 10% sodi um
hyglr oxigd &gf" _[ ’ ptéﬁ:@ej' 5 drrd o smRE T A St o
resi due, \(\blmholvesz sﬁ;ahtbxiée,dpirf DIof fiax Baagiple Gn ysoehtdottai&&ncdem red ket one
mp. = %%d%‘}gcflowz?;od g‘;e’/glsydmgmmsif:dgemenzmeabmug:zmmmene 5- one:
45 - ce bfr;%.l 3 WMD) of this Exanpl e
i B9 150 ﬁm‘f&&‘iﬁ&%“%m of%%k%gam u‘ﬁ?mrﬁm““e?h B0 hydrggen =
per oxi de. )alo 100 mi. ofi@éfiexindattle amuﬂdeaadaad galbf the N-oxide prégaredO[ err} C. for 24
hour s, asqqe:;lﬁfod? Preerding iperegraphs Rofl Ne%muﬁozé‘)mwcmth@am'emor ated sodi um

due

hydr oxi &~ a% % y exceseiaphydride), (thear vt a) | i zee from
dlskUteM grdr;sée% 'I?éa{ eki il 51%&0 e ofsg he ketone of

Eljolro o vapora
part D.acid and 100 ml. of acetic acid and then reﬂux the ﬁﬁture for 6 hours, ConcéndthteTO 100 ni . of

ref | uxiin. Ca?; SFOéve tifhted!ewat theoﬂuttonelkﬂme)mtueqtpMpared T

accor di _ "E oﬁ@mﬁ cengsele | e therral _dmg?uff 10 hours, then
p@olr H}}&,heptene-s-one @ys-' 96¢ COW 10 sta or severa hydr ol yze any
excess anhydride), then= " = . neutraI ize"with sodi um bi car onate Extract
the mixture with chloroform and evaporate 55 ° the chloroformextract to
dryness. Treat the residue with 100 m . of 48% hydrobromc 55 _ acid
and 100 m . of acetic acid and then reflux the m xture for 6 hours. -
Concentrate in vacuo, dissolve the residue in water and nake the
solution al kaline with agueous amoni a. Extract the m xture with

et her and concentrate the et hereal extract to a resr due V\:hl ch is

. o, o -1 1" 1 o ~ N



A. 3-Phenethyl-isonicotinic acid via
[err]-(4-Methyl-nicotinoyl)-phenylacetonitrile, benzyl- 5
(4-nmethyl -3-pyridyl)-ketone and 3-phenet hyl - 4- et hyl - pyri di ne:

Preferably, 3-phenethyl-isonicotinic acid is obtained as foll ows:

(1): 3-yphenet hyl -4-nethyl -pyridine is first prepared by a process anal ogous

to that described in part A (1 to 3) of Exanple 4
her ei nbel ow, starting-from et hyl 4- s nicotipate, via
[err] -(4- methyl - nij 191, A .
pyridyl)-ketaone. - - Exampre 2. (2) A m xture of 86g. of the
so obt ai ned 3- phenet hypwlﬁllrﬁ]’z%’ﬂr@ [aéi- toh:PtemJ-one and . dry
pyridi,ne, and ofy 12 Ua for 3
hour s, ther-eafte‘ﬁr %ﬁﬁjﬁ'ﬁg‘m‘ : é"(rp .4n|, %; &%ﬂ'{'& i%&gt eis
exapor at et t he remly, -phencthyl—xsomconmc acid ¢l obrainédve llows d| | ut e aqueous

ammoni@a and the - ol(ugrnbﬁle Yé rigine fs fisyt Iii‘!‘,£ ared]‘?Yé l? |3W1°8°““°ﬂ’at 15

i ng aqueous | ay i_‘g' “W‘EQ k ‘L&Vt' %nﬁtﬁ%cr pitate
filtered and yndyl -ketone ? rzed from opyl et her10
yieldigjng 3.9 g. of (Z)H’e ndeet roe 4. 6pg od ubd so ohtqineet 3-phenethy1-4-methy1—pyndme,géf- 101 C.

B. Alternative Rdeledur l4 a‘! r ehipfluxed g dcot i ni
Acid: Alternati th °ga 4 §%ﬂ§ﬁ§dmpﬁg ﬁ:f ‘§d by the
follow ng 15 mg eous layerS Mﬁﬁcﬁﬁea w1t§ a@é?ﬁ ‘acid, and the precipitate filtered and

20 recrysBa]lih?;Ed ob) isdprepyl cherpmeldrhg 348. Q aj theoﬂcsned product, m.p:=
3-styry|-4-nitr(%é n N-oxrde |
acet! g aci o 15 PRAEEHET Rt e %W?AJ)E.T i i wbrré.@eémmgw g. of a
5% pal | adi20m oneduadcOstitepsat al yst-"at 55 err an out 3.6 atnospheres
pressure. The (1) A solution of 24. ngedﬁestyrsdrﬂ-nuwtmhdlge—meqdn in@® ralbo.flslama hours.

The mxture is tﬁi i g é‘fé‘ifd i ePaF‘; i the JPresence g 510 g of & lrl’vcet rated
in vacuo on a st,e,: 'f,ﬁ'aﬁs‘]ﬁ S-Sy §§;q ‘;ﬂﬁg ;s of 20%
25 : 25 concetraied G w ara aeaa;asaﬂl anliiRR zasrdu 1sS'Iissted Qmsnsmcarzo‘gnt raged to
dryness and the lgéro@[ppmaq@dl‘he acid solution s .concentratgl \gctiyness and the so obtained

3-phenet hyl - 4-a Tidinipnp chlpride iresidee s &t SEertnfor ST or the
nﬁrure f ﬁlo m%gara CPEL

O

proce- &ehlhgmrsggapnar)ae aRRRed 2) 100 mil. of

(2) (g Theo pr odnog;:,r hydfocmdae afid enzieﬂd Joltighodoclll 1aj0R-5¢ L) Theh adkbltion cotddningn 1000 i .

o ﬁ”&t&%&%ﬂe‘ﬂ;i%%'ﬂ%ﬂedgg&“’““ﬁ”‘iggmgm A
Thenasolutlon § S n|tr|te|n
50 m , of water dn%ctﬁ 1c0f 0.3 ngle of cuﬁroug ‘*%ya {i ispre md o0, and

at 0-5 C. Bhe sosorﬁla!rsmd!y ﬂbl Q?z@rﬂ‘herﬂ:amcholeﬂcdxazﬁmnmﬂsaltsdaﬁonrxs Eﬂile orit ani 35
addi tional hal f the mixture 15 aHOWed o w E edsf@r ] P F@‘h@?’ mol e of

cuprous cyani de Eﬁ:ﬁaﬁ ;ﬁ;% Pf’“ﬂ‘ﬁ?j m;zdganl c
Synthesis. " Col | 2t ﬁe‘ﬂ@l o yrl e clildd orm extract is

cool ed sl ovlby tow aljed prd) m@hloibfmabmperaued)oﬂ ed d| azonr um sal t soluti on i 40

added«to it and 38D Altema“"dY’ the d‘mm“mtsﬂ Wﬁ% mto room
ma nsfo b a ueou s rxc aci - 3

t e”per ature sti r‘f—éﬂﬁ ?ﬁ}ggy%iie %iaft&r& heam?g m : ass-lmed altl(t]oclave £ after,

wi th thorough caﬁhelsngwexght afrphbspmmsak r damiefat 160ha lﬂirlGOxﬂmt,SoxfEHdﬁozﬁﬂ kal i ne by

car ef & adelst i orpnglpg, by mdnm reactign mw}é osmeumareorneutmhenso f 4% med

3-phenet hyl - 4. CYUEIYY PPN it i r:?g% EARTR LS S o of or

extract is it in e times IIRGIE S BB byl Mkia" 8 doanAMAaaEAL 6 Of T .

40 < cuprous cyamde( B3u slyeheaﬁa&mell nsﬁeCduminml {nfvak edothersndd ut i on of

t he precedisfdg s

by refluxing wt n ,
4- hydroxy- pyri di mm,;?}{gm }a@)tlgparpg(s)/@m o eageg e?l ned’

autocl ave with 3_ (3) A solution containing ZOBrxeef 3|-}thswthwlr noeplyrigiieo40od of prr;asoxybr om de
at 160 165[%]’ r ] %t}m ?Safox’qe;hligeg}lhﬁf w on a SCS. Ofls reﬂu:?:ne 1. edb % h I S

i sol ated by POUT doidhel ARaisder poudh .ﬁ&‘%ﬁu# eﬁbesmtrné Mﬁfoé oo M,E"@'i&aa g 45 '
W t h sodi um car bwittaétker. mtaqlamisrsmgmnwstch:em - teutiliddWwithnudetie iaP ar @gstallige Of f he
sol vent from out the 3-phen€thyl-lsonlchfem‘e9@!ds ar@rch inrhen filtesedsand gsrystalliend frpopbr om)

C.OWPO‘T.”O' fLﬁPt heret??_ﬁpa 094 %&PXH% clohe; tene—S-one dtin four5

times its weight b1§) &i Q) Lfiishaprhslbneaiipiant OF .

cuproys cyani de, pmmyl leating f-@a%ylngmtonnﬁ 56d bith belyph})spﬁbnc acidl iit a fdasmer | Ni t i al
€

exot her ni ¢ analogggs to that degceibedint port I} of Bggmeple 1. and final | y heating under
vacuo with-a bath tenperature of 50 200- 220[ err]
C., while distilling the 3-phenethyl -4- cyano pyri di ne as it forns.

(c) For another alternative route to obtain 3-phenethyl - 4-cyano- pyri di ne,
see end of sub-paragraph (a) in part A(5) of Exanple 4,
her ei pbel ow.. (3) A solution containing 20.8 g. of
3- phenet hyl - 4 cyano- pyrr di ne, 40 g. of potas- . 55 sium

. A=~ 1 Y T T 1 -

a.nqﬁ nally heatmg under vacuo wighy  Sempgretuter 8ihsf oPfred
ﬁ 5 Qﬁj ﬁﬁi Forms.
5 ~é | n

Y T T L



18 1, 065, 191 (2)
Alternatively, to 20.8 g. of 3-phenethyl-isonicotinic acid, 50 m . of

purified thionyI-chIoride are added. The mixture is warned on a
steam bath for [®errj—hour. The excess thronylchrorrde Ts removed In
vacuo, and the residue suspended in 2.0 liters of anhydr ous -
petroleum ether (b.p. 60-90[err]C ). Wth vigorous stirring 26 g. of '
anhydrous 5 alunrnunrchlorldemgranules are slowy .added. The

resul tingl®ixture is stirred for 3,191 4 hours at.room.tenperaturey

and the sol ution ROWied o} fﬁmﬁhl% Kicdu a&EBs50 ml. of puriitd 1 Ce€ and 25
m . of concerﬂhdngxtg)gﬁkyﬁf@t Cl%éd;lkuﬂxgé &%&fetstté@:heummtﬁmgr%eseparat ed

and di scardedﬁge;ghieo Ich elds mmvgﬁrn%nmomﬂhbrmmen@d@&@h@s ofi s made -
: rous ]

gl kal g ui { Bmiaon closal” ﬁ@%% By pkoduct

extract ed vmbhxceh{dmmﬂoafrnoﬂ:adra drl kI The leumetherxsstpeﬂmﬂed, 4The -

resi due, af t eend ditcerdeda Tharaqu Shluil wlelslcwéq hl‘@lﬁnl%nﬁl? lkalrnswﬁbcryst allized
(-} 2-aza-
froma Xt uri /&Iq“g%z%ﬁﬂg‘ 5 is lefixmncted wxp cllli‘l:orofog and the- form
Sl

2- Aza- 5 di beddaeed LR with RBEoId petroleum ether, is re uBaeferably,*
2- aza- S5H di bénmna-sjieyre bt edimpet ene-5-one 1Is prepared by 15
“D

dehydr ogenat r%ﬁl 1;;%53 1;%'[1’ .'” T d‘gﬁ aiup biainabl e as per part C of
this EX | e eh enauon of’lts T UASbe cg E’rﬁt ésfaﬁfms j)'bed lgn pagt
C, paragr aph u(sf aridr AmEHOR te :hét EissiBudin part G, paragra Yt/Example 4 herein-

Al ternativel )Jvelow he sar d dehydro enati on na be effect ed as follows: Slowy

and i gexgn ow and
>-aza- 16y 11- &) “ °’ EE‘ o %“‘”“ w;’ on :fﬁi??éﬁg%" epsara SimdRe i nyl50 i .
of dry car bonvetgaemlmbmndesm&nmﬂded 100 m Stfs petvateachladide @fraining 17.8 g.

of N br ono- s@dcs-ndf fherreyliperogdro Afger rraetnnor F@@le&ﬂén i ni ng -

0.1 g. of befZH¥E. fef W‘th ﬁ’ﬁn&ﬁ’e x(nf‘ tﬁ?“aﬁ%‘dﬁrggﬁ 56 °% ‘Eé‘%i on is

conpl et g¢l, t Rehporated 1o dryﬁEksX E kR Care. Wided) 105 e Irbddad) adthe an agdi ti onal
3 hours, the nggurt eanmed on a steam batsmasmmmrs Th;rmmbd xsm dfandthpatlon and

the carbont é!“fa traged 1o @ Jpsifes °‘25 poured i ss. 300 m .
of triethyl a Qgg%'% Wﬁ% “’g g‘,ﬁ“ﬁged SH%% tﬁeﬁ;fm' “oné m xt ure

war med on a steam bath for 18 to 20 hours The pr oduct I's filtered and the
filtrat8 concentrated to a resid pour ed |nto wat er. Thespobt ai ned

m xture s ’)@F‘f’ lg@f"m{ %ﬁtf'
2- aza- 5H di benzo- [a d] -cyc ep ene- ngﬁel sol at. ed fromthe ext ract

and purified Ab)EtlryEG- tdotinamat i on from dilute.-ethanol. - 30 -
EXANMPLE 653 :Stir and reflux-a mixture of 165 g. of ethyl 4—mcthyl-mcg;@ate, 106.g. of
11-

g g: I5I—I— di bEB"Ith 'ng‘ gﬁb%fgégﬁ%g ne-! %@W@n@“&’gﬁ&;ﬁg = » !

4-styryl-nicoti (atReflux for six hours. a nBgtime cﬁﬁd g of thenester ﬂmmwarr.a affthit65 g.. of :
ethyl 4 thfmmleé9ugnmteﬂw&bﬂr ide; 510 1 Watefé%ﬁ f daﬁ@i‘ 1 I|ter ofr -
&1 .

acetic &hhy i tbirr Gl B iﬁziﬁ i‘:ﬁ
recrystalli ze;brfa:hm lzxﬁd&&m @ Ellnﬁ ﬁifﬁ& c
4-.Phenet hyl - ref Exampleilc aci d Refl ux for si x-hours .a m xtsure

) et 20 A
o sl L zsﬁa»%z el
rem)ve t he smﬁe\semtﬁnea yldl-;ﬁ&ﬁdhylencb :ﬁrﬂﬁdtaémmﬁhnﬁﬂo of \A’/‘é"t‘f%r Neut r alti ze

£Lzh rc .acid | low to cr talllze fllters and dry; then
hydroge te 3 3 dg’ benzo-[a,d}

nicotinic acrd |n a.
et B L U e TR Tl g,
(2) Alternat |fmalbynzexd-rpmhm 3=g66—-6f7°0he ester fromparf A of this _
Exanpl e: |n 4 3 é&o‘gﬁ‘m etlhegnol and hydrogenate under about 3.6 '
at mosphgg I :ﬂﬁ nce of g. of 5%
pal | adi um on gad(@n sm&m ¥ aamptomﬁa%%gn% ' fpoly? é}t he

S0- obt ai ned ghdsphiorictagt, ehese foki the pmwdurnaitmlmofaEmMadated-ymmﬁ-bm

N R e

xhrpIé) dn [2F 006 _%ﬂogan& Q0 WlSscditRd 5 C2) &art of .-
Exanpl e 1. Réi;nspéﬁt&l lize from benzene petrol eumether, mp:=6 -
67[err] C D. 3-Aza-5H di benzo-[a, d] - cycl ohept ene-5-one: 55
(1) Adm x 50 g. of 4-styryl-nicotinic acid [the conpound appearing in -
paragraph 55 : (1) of part B of this Exanple, before the
hydr ogenation step]. with 1 kg. of poly- phosphoric acid, then
foll ow the procedure of part D of Exanple 1. Recrystallize from T

benzene- hexane m p. = 157-158 C. (2) AI ter nat | veI Yy,

~ A ] o o r 11 I T T - o N I e N



1, 065, 191 19

EXAVPLE 4. 4- Aza- 10, 11-di hydr o- 5H di benzo-

[ a, d] - cycl ohept ene-5-one and

4- Aza- 5H- di benzo-[ a, d] -cycl ohept ene-5-o0ne. A :

2- Cyano- 3- phenet hyl -pyridine via [err]-Ni cotinoyl-phenylacetonitrile,
benzyl - (3- pyridyl)-ketone, 3-Phenethyl-pyridine and

3- phenet hyl - pyri di ne- N- exi de: 5 (1) To a refluxing
sol ution of 34 g, of"sodi:umnetal in 50049651911 absol ut e et halol

add dropW| se a mixture of 260 g..of ‘et hgampizcoti nate and 133 g. of . phenyl :
acetonitrile. After four +hbul&]I-dilgro-SHadbanoxliad]-eychhdpteni-Tonecamdl ext ract with
ether. | Neut ral i ze the Gduedodibestesled]wiclobertgrel-tme- aci d and al l.ow t he
product “to crystaljdi z@...19. g&:ﬁ‘:{’ WES D NflobddyRLGhceAREIA! heddfiks. The
So- obt ai ned~ggrr] - ni 3;1)%{’ ene'ﬁﬁ 3 mmetaﬁd k-@heigd-g;dme-m ;&mﬂ%}{ 5
137-141[err] C ) is Lwe'ﬁ! aneftuh$ mwn st% sogkiuin hroesdl mjﬂQ Itrérof solutd cat i on.

(2) Reflux the nithepeh & Iﬁﬁqf’ﬂ?ﬂa %‘Eﬂ‘yé“b‘?tmftﬁ o tra g “ ‘ar agr aph
(1) for 16TALTE 53?@@&‘?’ PR (o13) 5@ gtgfgec aci d.
Pour the, mi xtlore ORfte,. wash wnh wateﬁ andasiel ds HWVsd-mmme:yain&bﬁm;a@henﬁadefoﬁmlet he 10
hydr obr oni de sal t (msp)?l?ﬁrd‘rl% CJ)ms waﬂtmrtheawdt st (2) withoyrefunther prification. t h sodi um
carbonate sol utiong ﬁﬂ i g’ é{ °d cj:?ge’gtf'tgdlﬁy e %ﬁﬁ‘eﬁ?e‘i,‘tgaﬁafﬁf vir

obtain 126 g. benz:)ljaxfd 't taltﬁiﬁ fitep chE h obTonde $ubpend 1¢-in water and

(3) Admi™x 26 1§. ofnetﬁaiizd(eiﬂommbfambnmoko n hEo wptoaeysdllice fidr ahd eir @iyeeedi Ngs

par a- - gra ﬂ(ﬂg)ZﬁgPi -(3£‘d§m pYe, 11 m.. of 85% hydrazine

hydrate and 175 m Admix £ s E&E %’7%%“ %ﬁ%l n a
still and heat at ﬂg%ﬁéb[ §0a d heat at h@ ° 968 fol4 NQ
distillationao ochbuns p:cdm bldtsmllmonTﬂa@mu::abhbnumnmheexbai,md exd'aez the mixteee 2Q@o

%?e? h:ngl stillat e% f‘?ﬁ ?1 MW;Z‘ ?cﬁhl];exﬁéf fﬁ Q?.ﬂﬁ W EE‘: \émt th

120- 128[ er r] C /1 ph 63)]? g% hydrogen peroxide, an & aie of 183
g. of 3- Jphen@shyl iigym tdlzmém{rspartqid-udi ©ththJupm@aeaewten dadlust the p}pmr &aeft aph-2s

(3)], 120 ml. of Pmlplta w1§1 Bepns) °‘?§E@F§c add
for 20 to 24 hours Ts) gr"‘f‘; eth S e Wehhe ROHi@dE Ust the
pHto 8-9 25 the pmmﬁmmmami wml radamsts ¢ dsiehedisile,

precipitate voth hdmawa. togl8. &lgnpﬁwqphenethyl-pyndmwm at the mixture at 85° C. 30

3- phenet hyl - pyri di {3 RP"%(F?P%““@‘ g 3¢ er- e e aq“"';’“”d“mn,fggj" a)
2- Cyano- 3- phenet hyJuajiforetl Riropen %ﬁe%e%dnx AR B the *fi’né’m?%a'ﬁé 8l e of
the pr ecedi ng par aghaﬂht(osl C,aﬁen dvcmamx | th Qvaih to’ fobrid) Gemparal sanding Of -

di met hyl sul f ASe, 3Qernight. Ex g@loroii_om 1@81 ugcts § 'It'h water and d1st111 in vacuo, 35
3- phenet hyl - pyri dl‘i‘;% iling-feaction,

for 3 hours. Cool @pgke mﬁré 2laba ge ’ vgﬂ gs%érhg aquegsufé)r

sol uti on dropw se (b) Alterriatively, sddi 98rgd>f s<phenéthynpymﬁne oﬂdego lafterswdmim

cyani de in 259 ni . anjydride pady reflyg for divaporate off the g Feaseand fpoysi th 0ge o
Wih the reacti on ﬁ%ﬁg&m?ﬁm En el S R
6 hours at 0 C , Iﬁ:s1 fefli 1h3 Xdulting sdlioNVRr 1) Holirs. ' CuOL nduftBIRE kvith aneﬁc

st andi ng« 35 oav:glr md mow tExqrysathze Wihe R-Tgkhtor-Hplen Yl-\/\mhlnem-ob@mé i t h :
water and di s%i | {u esec its z'bm;‘:eas opGF“P cionl & o h Fplog: {1 B il nd5 at
160-167[err] C. ats zus[,tp ﬁ -t “pemgtep
190-195[err]/1.5 B.M—Azal-mll-hﬁyc&o—ﬁ?]-ﬂib&zbﬁﬂd]ﬁi&clohﬂ%n@h-ohﬁ of use as an

i ntermedi ate for (1) Stirt rgfta-@mo@rph@m@ylaxyaém #dtSokee of pdlyph gart B of
Exanpl e 2.) % phorc cd xg [ e L 7 0

3- phenethyl - pyri di Bm ﬁllte'rt(ﬁfamﬁx TS 30 NN T C I I RGTS and
reflux for 20 hours. (&Almmately,qﬂfzatt enpbefssd Sowy aqs asfeltmds pour_the 40

residue into water, I
o otutt i o B o ppin e:;;nf%s%%ed“' ’%wfai'fgzzmh B ‘"“E‘ oo 206
m . of 20% sodi um % h&ﬁthyl—plcohmcaqd e reS| and refl ux
the resulting solutl dh) Hat aemhmrqf 20@0f- -phrauhyl-aicelme agid taind aonasz poly-

acid and*al | ow to I artD#W 319 l(9x = 30d,Pragsistip ¢ | manpsy ApalpEeHs to

so- obt ai ned i¥ 45 c 4 }?J&é}m& _Qmﬂfog tendl§-Gnek tS 2-brono and finally i nt%8

its 2- cyano anal og | nn Rmﬂmmuxmr 15g ofmeketommahﬁ@auﬁatpmnhemswmt and
third stéps of thelbsoéedwllue@emkt?edl 60 ml.sof tpyyidinecigr 4 bbur{ fderpsiitrogen. Cool,  part

B(2) of Exanple 2. B. 4-Aza-10, 11-di hydr o- 5H di benzo- [a, d]
- cycl ohept ene- 5- one: (1) Stir and heat 99 g. of
2- cyano- 3- phenet hyl - pyridine and 5 kg. of polyphos- 50 phoric acid at

180[err] C. for 20 to 24 hours. Pour onto ice, neutralize with 50% aqueous
sodi um hydr oxi de sol ution, and extract with chloroform Concentrate to a
re5|due . trlturate w t h hexane andfllter obtalnlngthe de5|red

. o P — S Al 2+ -, =



(1) Reflux a mxture of 15 g. of the ketone obtained as per part B of this

Exanpl e, 15 g. of seleniumdioxide and 60 m . of pyridine for 4
hours under nitrogen. Cool, 20

1, 065, 191" . FiTter and wash The preciditate with ethanor. Conbine the
filtrate and the ethanol wash- I ngs and concentrate in vacuo jo a
residue. Add water to the residue and nmake the resul ting mi xt ur e

al kal i ne wi th aqueous anmoni a and extract with chl oroform . Wash t he

chl oro®®rm solution with water &865.@bncentrate to a residue. Crystalljze

fromiso- gy P bR BYekiaihd Walh (Hand? CAEREHD Gnd ol whehS™ 119[err] C.
(2) At o g e s g e To &
sol ution ofresultmg mixtureS(kalipe vith aqueawseantOnii bndiexirgal with Shierdiohe rWaah [ a d]

-cycl ghept éﬁém!}m@ﬁ%s] ° JFpter 434 conceatrate to hﬁﬁ%r%%a“&yrﬁﬁﬁé“add 30. 9. of 5%

1 90 C
pal | adi um 8 §m gé%ﬁiq-n égtbéﬂe&w aszfﬂllows To a solbt%'dr P - COQ'L' the
resulting oo Uife4-ﬁﬁl-d0 ﬁl-amyefo-swf-chbehm[a;a cmilapuﬂe_iam iGarsbol. oPour 't he 10

filtrate i mlud@saytlg#ne aclittlt 3@_@%fl"§)?/tlrpdbm1@1on@armmdtal Lreétuefoaﬁtl di scard t he.
e resultin ?Fg}nh o

Cy”e”f‘o ! ay%!tratelc% 250 ml f1%° zE Qﬁﬂrigliaeg %%ratean dlscF;I'?ig‘L:h %P wﬁtloqo\Mth

aqueous armyagi. QH@eﬁéﬁ éé nrvﬂtﬁlﬁﬂeb dmmonia and extF} t?thé’\fe hl orof orm,

Renove t heoit Iwhh) rclﬂ&a’om Radlove @ie! Jildiofokrh laaderetriveallja¢ ehe pekiuct ﬁﬁmddn ute

et hanol . ethanol -The f oregoi ng Exanp es set forth net ods for :

synt hgsi zi éE gdnt""*f”gfsrﬁﬁ ha g:%:ms W er ITEldI at es in
the prepar af Al@'ﬁle h su uted in rhe hese

Exanpl es gbaneensit 3ing. tA3 saeahdethfmﬁ,zmpfemé mvin‘meslbsﬁnﬁmbsbnetout ed i n t he

benzenoi d morsee fthhs5-s -%fnep?; & t‘ff%g’ée fs mjgr;\ggeéyvgéw ng a -

subst ig uen%ﬂﬂi%k hm?%ﬂ‘gh’b amsazm “;;EE‘B‘KC poOSighi ons, one
merely enp Qe@@ llegﬁ ve aza—dlbenzo- cclohd, thepwpit ant .. Examples 1
and 3 enpl dgn depandanl qhehyldepomwn &mthe initinl redctantemurmancp, avﬂaral-sabs&tﬁent Exarrpi es 2

and 4 enpl 8y 42\%‘:‘%‘? B Yisimaterise (g2 ¢ rrEz % heptagasst i t ut ed, the
sub- 2520 mixture con -su tl'ltl.tedh%dm Eﬂtgl?ﬁzg) we(f ljgéeﬂl ﬁépeCtzkve
aza- di-benz gFot YepafiggDh @RQARR, of 6 €and BSdubstituted aza-dlb&t@d?cg;ﬂ g upon the
position i prefetably juspd toplathn clwernatography Wisreby the tmixture is abs an slu!LJM| t uent

in the inifydaglutedoy p RiEQ n yiD P&’P?’ 19& £9L¥eRtt ed
7o e ST i Y MR PR SS o  e
9- p05|t|onThu\,hxi Erea-metﬂa lﬁuhlﬂéhlydemmne ftnyB&tonittl€ niag tiws Béar an o-, M Xt ure

consi stingmo f a-sehstifuent, such EﬂleﬂhYbrﬁéHSO%E:ﬂg‘sm é‘ﬁb}é nd methoxy, and
aza- di benz X bﬁlilgm Mmrspmzﬁo =34 dﬂ}i Ixture of $- and
8-subsggit uy, Rethy Spouhd? or are read11 $HiiaBle abl ya5used

col um’ chrmtwswmomemb;dmﬂesldﬁe&mmeﬂ s absorbed on -al um na

and eluted with benzene hexane rﬂ-xtu s containing varying proportions of

sol vent; co '19—Qh9jro- j,lfl‘g,;] dispggt erm ned by infrared,
ul travi ol et amiluih MGIDgC 14031631 -dihydro-SAt SRR AM] -tyeloltPleLIeS, Pr OVi des
for s#par adionsy Sde of amsattm dlydruide,t HO g. @f !;txazmvdlydtet@m §50) ml. 30 40 Ahe

t b
el e g@@mm*’aﬂ% Zoyﬂm:smg ry thus bear
an a-, water, hcedt ta&uibs I febt ﬁz@%mﬁma dus af].Om,pdf OND,

trifl uoromﬂ-h;dmend met hoxy, and ~ . such substituent will appearcin

t he r$spect i vin sl faihion, hyfutltlmg appefithy kew sat&wdplbaeh@d-and the sub- 45

cycl ohept efifiHen Pﬁ%‘% Hﬁfggggmle&? mﬁa Pam_qd%@%e g said

-

p- chl or o- paﬁ onllpr sImaﬁenzal dehyder are
ei ther known' corrpoundsIIotPRBPﬂlA’Hmll -OF utmmmebﬁe 35 by nethods
wel | known to one ordinarily skléledlnthe re. )

EXAMPLE 5. 5-Hydrasy-S-(N-methyld-piparid -4-%52 fUz{gYﬁM} 5k di benZ8- [ d]
-cycl ohept ene. m@@-cpam ? _
4-aza- 10, 11- dAhidir U—‘St:l—OﬂlN)m cblpld-]pl e(lhe Rﬂbmlxtﬁ& contanmné one of
pot as um F\*}Grlg 3 T ﬁg 5

trime yleﬁws gg‘%ﬁ{)l_ °° % pa‘}?ﬁ stg'(ﬁ‘l’%(g%of fhe |n|t|al
vol une andteuahyrdoﬁnanmwor ethb tlb‘jﬁlsﬁﬂiﬁ&lrmv doud, brAGHd Wi t h et her,

wash t he effeml sbdthctl'ﬂm arddtJKiOml ‘of 10%, armam;um clloridle saduvioe pidrextr&t t 0 a resVdue

Crystgl | i zeefp Wgﬂate chloroform solutiapofo pntosidue apd C - 4.
In sifhlargf 3%6 "s f°p?' E g fg *h&e BB ‘gltgg%?ﬁ?pl es 1 to 4 and

the sub- 45 B, By substmﬁihg frdithe G&egarngdhecisanehmr @ofandi3-ackaGRhdsbeel i n the

precedi ng passage, and reacting said ket ones as described in
Exanpl e 5, the correspondi ng aza-di benzo-cycl ohept enes may be

obt ai ned. | I. PREPARATI ON OF ' CARBINCLS 50
EXAMPLE 6. 50

5- Hydr oxy- 5- ( N- et hyl - 4- pi peri dyl ) 4-aza- and -1-aza-10, 11-di hydro-
5H di benzo- | a, d] -cycl oheptene A Add 17. 4 9. of

. a s Y ) . ~ o~



250 M. of ether. Then add 100 ml. of 10% amoni um chl ori de sol uti on and

extract the m xture with chloroform Concentrate the chl orof orm
solution to a residue and 60 recrystallize fromdiisopropyl ether,
obtatntrg—26—g—of —the car bi nol of this Exanple, 60 mp. =
173-174[err] C B. By substituting in the foregoing the
tsoneric 1-, 2- and 3-aza-ketones, the

1,065,191 21 respective

10, 11- dehydro. corrpounds or benzenoi d-ring substituted anal 0gSyy the corres-
pondi ng carbinols are obtained. S#65HB1 instance, the 1-azaisewer of the

conpountt 1SR glbamtaianaﬁgs,(tha@neﬂm 173ferr] C)
by substi tfﬁﬁﬁg }%ﬁgﬁﬁb 5‘%‘% f‘g(b,;és.)f:nce, th§E dli- ahomert:ﬂﬂ-t @@3@
o, dl - ovel Jicdbge ;grgﬁ:t;;;t;&aﬁ%ﬁt O T uat e

EXANPBE 7. precedmg part A of this Example

5 Hydr oxy- 5- ([ er r5IHW J?-y—km’lﬂaﬂ‘lw W)}I—&za-dﬂ,al’dz@d@iﬂﬁl hydr 0-5H
di benzo- [a,d] -cyclohept endibenzo-[a,d]-cycloheptene. Wi o b dnli @by xture of 6.8
lo

'g. of nmgnesi (ina sh&d mtureet%smt/rar% il efluxing, add @ 10f
et hyl B9 omi d’ée@ﬂ o g?f [;’z%_lﬁ‘ff s e dﬂ[yq;rcsa;m}té;mdnt-@med@ Wi |l e
refl uxing, W nd reflux the reactuﬁ()hluiuteoﬁor dfreeZl@mg. gfontinued

1- aza- 10, 11gdiy kR mﬁdﬂ?&“ﬁ%’?‘“m 51 “ﬁlﬂ “f; Vo - 100
M. of et heutﬂoamnr@m@a'xat‘tﬁf r’g ree hours, und®r |
cont i iied of this Example; m.p. 5l 0. gdheme 8dd 200 m . of 10% amoni um chl ori de
sol ution and extragy MM-G’dzmethylmmno—c}'do’l?kﬂﬂmﬂ!}’f)dr‘ﬁ?']%nCent rate to a residue
and recrystallize from etiﬁniro-ﬂé-ldtb yﬁa‘gfum e gfrﬁmlmdm mglfu,  Of this

Exanpl ’eo m Bf et'ﬁglgr%a?,?efgtowedl l-I:y q;:a dropw1se addition of a solution of 17.5 & of 20

15 lohexylmethylchloride in 20 ml. of tetrahYdrOfUE)(Am )
5 Hydr oxy- 5 R Ao Ydiﬁcmhmt ihwctapnppom s s %Pghgdmg%l‘]‘
- ZO- y
- di hydro-5H- dbxbﬁrmﬁ-g fal’ ‘* 10, 1 t[ae as df:ls(::rfbpggnler; l-ixample 61 2.4 0.
rragnesr um i of. Egalmlmf“t?f" élr‘?wﬁ@dn fbmi edinae andsl m .
20 25 of é‘t"' yé y t he dropvm se addrtron of a solution of
17.5 g. of - )ﬁ-cﬂf? Yigrethyl chloride in
EXh by “;%;r*rrfn;“ﬂ’"""‘t t”fa’éiﬁ?%mvﬁ?‘%% rﬁz?;ﬁ,r Kt under
tion of910. &P H@ﬂﬁﬁ‘i}%&

in 10 ni. two hours Decompos@ trettroa hyixtpre o
ct t
mxture as Cbhbmiel dgh,lu % I%?S@T l?”';Fﬂn"dk)bwo‘-‘obt‘t;vlln ydroxy-5-($4d
[a,

thrs Exarrpl b from ethanol
= #52- 18" iﬂ r‘“

E)@N\/PL E 9.

. - - lh f
5- ( Hydr oxy- 5- ( B-idret-f-siellioT gl ;;’,"r”"" Tt Boboh & Jrams ‘Z’;mr ohept ene.
Toarefluxrnﬂg%‘%’of?r B

Hent I rﬂﬁs-e’ﬂh@m%gt ared from 40
g.= 30 Cefiux G ridol ﬂil;:tﬁd metzh nAﬂd A gsolth ;g of ez &z‘l °E Lum fot) in

500 . Yof etipry ”&d"““"’@p ’W‘]"’ ez'?é" e o cadluhi ChioHdd sofk@etz 5H- i benzo-
[a,d] -cycl olw 15 Z[‘ E’,hg, ‘ﬂﬁdnatet |oﬂgthmc1ﬂbnofoen fagd

twd hours. ens'ff@ufeactron mxture by addrn 00 . . f%f a 1Q%
anmoni Ui " The methods ©h [Eganiptte 6510] W0t 410 FEPEF o azﬁ RS ;’g,ﬁsdnaed product
with ether. Eampmeftfenmﬂaf I:t"g@ Bepglk 2 g A e binols edpyeschl | i ze the
redi due ffomege“*“ ick 'ﬁw ;’E@dﬁsnmpgrya B <pticaiionres hyoh mmdwse 35
e ~4-pIDErigyL. & rations, than other solvents

phenyl ) -1 -'az gg@ﬁ,ggﬁ ity @healse i kigher concentrations, 5

35, commonly used for such reactions. These reacnonshare not sausia;ft&rrmm

=Py of)-o (B pro L PR

] - cycl ohept erfepaisizg twdem L%:Jany Gnﬁnard end of & lgehetah (priswd L%M&Habsen,phenyl lithium

(prepar ed fro‘mh be pregared in the usual manner de le%zg hl um
el Shgt) ikt medcrm e o g ] e o
refI Uxcatbinel. Baswtﬁﬂ Qﬁﬂ RO 3- @1, SOpipdridgn of 21 g. of

OWCI'

ethg,esul ting

ea-dit-hndrrtfbnzl@-rg) e% A ‘theptene 5- one
edxylmtlhe product of

3{ aza-10,11- % U‘“‘ r:naeysﬁn d,_ op bii&ﬂ-amylbeuchoa az-@]l heptene 5- one
|xn et her and’ @l, ngNmeﬂwhNethyl-annnO)-pmpY "" 05t | rr6b ng for.
4 hour s. ggThenpe

60

a%@-dﬁﬂethybrhmq_-ml,a m.l a 1 o-
t¥act : the dessbheeﬂ)-mnyauct{-dlwtw‘mewcé %jcngx et E‘%nat e of

the chl oroform |

and recrystallize the resi due . ' The
met hods of Exanples 6 to 10 are representatrve of the forrratron of the
45}~ carbinols of formula I, with Exanple 6 being applicable

|1 such carbinols and especially preferred for the
synthesis of those such carbinols wherein U represents
thyI 4 prperrdyl Tetrahydrofuran has a greater applrcatron as a

I T S . e " - Y



with the foregoing Ilimtation, may be prepared in the usual manner
descri bed herein, 55 and used in a manner anal ogous to Exanpl es
6 to 8 to obtain the corresponding 55 car bi nol .

Representative of such reagents, in addition to those Sét ftorth above, are
t hose wherein U represents: N-ethyl-4-piperidyl, -
N- et hyl - 3- pi peridyl, 4-piperidyl, N- benzyl - 4- pi peri dyl,

i - (1 ower-al kyl am no) -1 ower-al kyl such as [err]-dinethylamno- .
propyl, [err]-dimethylam no-butyl, [err]-(Nnethyl-N-ethyl-am no)-propyl, =
[err]- d| net hyl ‘@i no- 60 perltoy:t 19and y di met hyl am no-octyl,
4- d: I'TE'[ hy: ;3. per;l Syt _ zino)-propyl, +-[4-@
cycl ohexy pr opy] " 3 o
[err]-pyrrolidi nqlfyfo K ' efl)-propyl -and leethyl i
1, 065, 191 |Iperalsﬂ|e|stﬂeqorthapyhy, of {herket]:nesmf Ekmiplena tpr40|h%du§img the -...-
y- (4 met hy| %l per , , when substitited  into -Ex es 6 to 10
hydr oxyet hyl ) - pi ﬂ-?gl 15 By ex b ?”(c reagtapia fFrSrvEd AR %‘H@h"ﬂ"}se Br opyI and |
[err]-diethyl- Tn orded™ ' depkd e carbinols of formula I whéreih U adnfaths @\prii@iyt t hat
any of the ketonemsemndﬁxmé muplsttcbaw-mqﬂutatnuld-rp yltOhe-aaﬁmO-pmpyl,thnearmwnor d-ring
substit ut ed ¥nal é‘bP’E‘"ﬁFﬂar‘ngfﬂbéﬁwlﬁpé rt°ﬁ 5 fqrmation | o % f‘@“} 510
R ) oo (e SO ol S e w1
give rise to priate - e C&ib[e&ﬁt@%dlcﬂt@mﬂaﬁ foiméd @ d by methods <
In order to pre afreﬂ MUsemcatebamolsm;hoﬁs tam!mnlhydtogmnep,euaﬁords Ghyntcmeﬁs a '

primary carbm i SE%%; ymgésmgﬁﬁawi%l 1%‘[&: m e%ﬁ‘ gio pl’ (H)yl

or [err]-an no- pr&gy

SNCSIum
benzyl ation, prior tIt)ha‘s(bbeﬁa;tatedmem‘h mahe;xe@ibs@tmrw msib»(be a group suchrssqgemt Thus 7
utilizing the prduduesd IPE? Eer?lkyl Felf ﬂlemlﬂa i !’ﬂrth such ‘type
i nstance, [é@Pr]- (g‘%af ﬁﬁ;}‘f‘ })’m%g vm?‘h <
t he appro- Ronb {t@at nép fltmgpl caHBin Bt r\@'the SHa

debenzyl ati on by sﬂlistllﬂtadlmmetybymetho lknbmﬁmxheam the art, such as cat aI t|c

hydrogenatlon affo% Wtﬂset cg: arbl ix) a § ot jknowledge -
Secondary a eerea h@ opn tbi:et pén Wﬁc r

car bi nol s of for RighN[it) ﬂ{eeﬂall(ﬁ&@ﬂtsﬁn fqraltmetakdyﬂ brevi
react ant of “5 lxyﬂmxyeéoﬂlls-dihybeﬁ |- diiengyt ¢ne§| ismveienr asde. +

It has been st at €¢ Repehin lhc‘t’h‘i_dl’lﬁfﬁ b SpsmgE “ L "ch as
[4-([err]- CE']’ X ¥R Y Ik c_p;e_rlgl;jhgy Jﬂgﬁgg ? 4 s of Lhe
formula | with Sqﬁﬁtnﬂy})pﬂty@focaaﬂml, 4-aza§1;@sbmyue-pipeﬁdymﬂmyq@crcaﬁmlamzj SF(Jp.epar ed ~

froma Gignard r hz@: t4 - azQ- 5 - (y-pyrroliding - Pmpyl)-

pi per azi no) -gr op ‘Eﬁg‘f}éﬁf dé!‘é‘“‘m ; u Wﬁ%ﬁiﬁ%‘t\hfﬁrﬁ%ﬂ ?

hydr ogen %m@am FoDERAYL(y-d L ty@catbipl, 4 55 [icRer azPho ¢
residue to the appetnp-iigessiyio) ~ propyl] - dtbdaibﬂhe 4nmaaty5by[1rret(he vvel I

)

K-

known in the art. hi%f)oﬁyethyl-mpermm)ﬂ?fz al gpcarbigo ﬂ W

to 10, and ypili I?%% B "g"‘;ﬂ T °’the art T

car bi nol s such a 4_tp BledrBdLN ai&y@ftggk@ g%gf' mdf _}’_(N.mthyl ared® rom

the reaction of tperidyarbinsl &hm—ﬂ({&tdtm ylamitl _ ¢-anrSyapemaditiiaé- | ¢ (such

as Gignard) reaqg?g}) m_fgt‘shé'_ _ Ho _ﬁy i ex!fhﬁfhﬂl])tfé'bmo e4'@P:5_;:eV| ty, *

the phrase 45 diethylathino-p! - -:g "YY 4~ IS- a?ZITZ,)ZED % [6145d1 -
1

nol, 4=
cycl ohept ene® i Saza—WTH-(%[Eﬁydroﬂﬁthyl-pxperazmo)-pr 1 _
10, 11- unsat ur at edmbcbmg’lll-@rbrmi. Hafi'(ﬁsneﬂlyleradlmmntmo-prwyﬂ@rbmol 4-azh§-ch T

abrevi ated nonen eyl a5hinol e"“‘é;the f‘})‘\bﬁﬂagi anglegsyyr ¢ t en
30 58S ASfmetﬁy{,%ef‘);;o 'G-X sﬁﬁg Igﬁéc\{;ll;lrgl’en veﬁm ‘66" PafFyers Smehyl

di hydr ocar bi-nol "] 4 - a- b5 - pl per:i-dyl.) - di-hydr.ocar bi noq , X
4-aza-5- (N-benzyl - 4- ﬂllpémWMTﬁyd‘E@MBQBNﬁél” BY&HEEHDBA(H(PEOI]

di met hyl am no - pr opyl ).- - di hydrocar bI%B LS. aza - 5 - ([err] pyrrolidino
- propyl)- ' .di hydrocarbr nol.,: Exam A
4-aza- 5- (4' =di rret Hmhlantetw @HWMMMU}&W&&W&W@[WDWMM&M 35
5 - ([err] 55rret 11301 °f %EwéPOIYPHOSPhoaza‘—Id—fOISIZ- ([8¥r]

- di nmet hy| am no- - ?%ct wwith g]t._l?lgr D A e Wlt‘lil sodium l’i{ldrOXl +
4-aza-5-([err]- dl,gyp y,l@mr;@p -zjse J rocar |noﬁ° fine:y g{yg’-' Te[ﬁrr] (4-

met hyl - pi perazi no) r opy I] drh cﬁxmaamtllzn - az (y - (4 - _
hydr oxyet hyl8pi per azi fnﬁ& ctokept Qﬁgﬁ%’ d""‘ﬁﬁaizba%-[a,dl- : 6 7
[[err]-(methyl-benzy] X PeAl CH.
4-aza-5-([err]-nethy -I?{earr] dlm’mgzthd /BT NO- ﬁgﬁrggg? % H =
4 - aza - 5 - ([err] - methyl - [err] - rrethylam no - propyl) - ’

di hydrocarbinol, 4 - aza - 5- (4-pi peridyl) - carblnol !
4-aza- 5- (N-benzyl - 4- pi peri dyI ) - car bi nol , 4-aza-5-(N-nethyl - + -

pi peridyl)-carbinol, 4-aza- ([err] d| rret hyI am no- propyl ) - carbl nol, 4-aza-



[11. "UNSATURATED COVPOUNDS" BY DEHYDRATI ON OF

CARBI NCLS. " EXAMPLE 11.
5-(N-Methyl -4-piperidylidene)4-aza-10, 11-di hydro-5H- di benzo-[ a, d]
-cycl oheptene. 55 Heat 5.4 g. of the carbinol of Exanple 6 and
270 g.. of pol yphosphoric acid for 12 55 hours at 140-170 C. Pour
into ice water and make al kal i ne with sodi um hydr oxi de. Extract
with ether. Dry the ether solution and concentrate to a residue.
Crystallize from -~ * isopropylether; mp. = 124-126[err] C )
EXAMPLE 12. 60 1,085,191 23
5 (N-Methyl - 4- pi Qikda6lYd dj d5idlprdne 378wkl f%&hdtgw%panﬁtktdt@mmu&awﬂl
60 " anhydrous hydrogen chloride. AddYECmD BE @ Wahydfide dnll Beditietitt@e ok or i de .

A. Dissol ve 7 acfeam bath for 6 hours, Concentrate the heated mixture under reduced pressure on &

p f b and
S-hydr oxy =6 v EHy B A PpaRig ) &b o Epa A B e
1,065,191 sclid from isopropanol, ny.p. =170—175° C, di behzo-

[a, d] - cycl ohept ene. BNTo @repd thaffreactm‘eloﬁ d&d’oﬂgonrgoﬁﬂydﬁmbnaaﬁalt; dibsatvd hne sol ution

with - dihydrochiety ORET, g‘ehwﬂcmuww eromonjygl dndoexprpct with' ethewt i ¢

anhydrtde a T o Lfﬂtgr ze the residue from,pegrp ) 1 6 haurs.
Concentrat e the gﬁ E AT Ll éi%ege) dadBsd% s %mdiﬁ )

ure -on
steam bath to the. poi nt ‘in-which a wmosl remai ns. Add 50. m. of
benzene and 5-(4’-D!melhylammq-@ﬁle’?«wém§%’ef§ng ﬁs em-fo%hrgwdfﬁffr%mt[eﬂi he r esi due
with ether gnd recrystallice t dile thelamino-cvcloh I|dfr
i sopropanol, mp azalﬁ % H—dtbengzo-‘ [a,d]-cycl mptE:ne wl::llf4g mﬁ ; eéyﬂaseigﬁ e f I’
btﬁhhhd)ﬁltﬁleosahﬁc anHydﬁGd)bwﬁte tofethod of part A of

base of theforeﬁt @F"edm oy

di hydrochl ori de i | P£%- o) bndaet ract with
et her. @ y;s;fheﬁfﬁﬁ % } _m L qm‘ﬁ% resjdue
from pgtrol eum e% hyn - 1 - aza - 10,150 dihyd { fa}

..z

pi peridyli dene) —heﬂ;ene,ma:%—-i’ﬂ’ a1l - di hy ro -.5H -. d| benzo - [ad] 10
cycl ohept ene; 3’:‘,? mz%el (]S EXAMPII-E 14. L
EXAMPLE 13. Y-Dimedeylgmino: ‘ﬁ‘ﬁ@} iR (og é’tf‘é"i”&ﬁ@ﬁﬁ“ﬁ& hyl i dene) s

| - aza- 10, 11- dl hydr OR&ﬂxdbm:Mﬂ-a thifwuf] of “14 g, of the carbinol of Ezample 7, 160 ml. of
cycl ohept ene and-glatigl @cthwdtdoanhlsormhlef concentrated hylifochloric acid. Corlelmgrate a0 @i Xt ur e of

5.8 f 5-hydrd qec s
ava- 107 11- dwid?q% m“ﬂ%;w g%ﬁ%t‘eﬁ&w DR g ¢ o

saturat ed hydrogen.chl oride .and 5 nml of acetic

anhydrjde by the Iﬁfet‘HMAMEED (ZOMPOUNDS ” HAVING A TWECARBON CIMIN to vyield

5- (4' - di met hyl ami no- cycl ohexyl net hyl i =1 13,828~ 10, 11- ,

di hydro- SH di benze -e.mzyw:;.tdnﬁm,e 19,20 R0 P - 1196w Y %:3,}4 C.

whi ch . ('& tuhzeﬁrela'glz I’gBﬁh@QO&&sH)FQU I’gnd adpl e 12 to

yi el d 5. (4" 3 netbht}nto 10 14 00l of benzel::[t:’luene (10hle adsl) 541 e tf ot Zﬂl‘dene) 351 -
-~ ne. reat ror ¢ nours on

aza - 10,11 - di gﬁ?ﬁa ]éadd lgrglsquzgionnn ml our hours “Then cool, add 10%, -

heptene, mp. = and separate the layers. Extract the aqueous phase with benzene and com-
EXAMPLE 14. bine-the: benzene. fractions. Concentrate t0 a residue. and distill in vacuo, obtatmng

5- (- DX et e am o A g et oo b

[a, d]- e'ycloheptenl@eml nhydrid 1 2 f
Ref 1 UX TOr 8 NOUTtamiin Thah e Qo e e o e B A o%’%‘fé’t%?”m’z 160 .

of residug) huc gl isetio ¢o chtdind S-@avbktiogy- mthyn@e-eeneem-dmym
hydr ockl or i (?Sam Omg%a l‘}f‘}sﬁl"@h‘%’@“"a o it JTesidye in water, #ake
alkal e, oo il OBk B BYE AR B T 5

chl orof orm c:oncefatertataeestdheaadwaee@ Exifac tHEﬂ:&ﬂNhﬁal&eﬂﬁ&h blﬁla? Bl Still,

col l'ectsi ng acetig @cid and .allow ake. frodwerttp grystiliive) Filwgy apd re¢:7&alliz8 Grof. adeodor r .

30 T e, PR ARSI e SH- PR daRiON . Gl N
EXAVPLE 15.° D. Reflux 12 g. of the ac:d obtained by Step C with 50 ml of . of thion Ichloride.

5- ([ er ] - Di met hy|.Cuntenateintidub,cdd 8) ml-cdd exipobtyeTito #Oin [a, d]
-cycl ohept egg 150 ml. of benzene, and Whlltl\:ﬂ%smaﬁeda |sgutgd qlitt%(g%ivfedmthﬂ s zZi gﬁ(;
(20 nmesh) (U3 E?f%d ur- 1ntq, waters & n 4

7 o Dhnbenels i et “&“Aﬂ‘s"éﬁ TR ESE s

of 4-aza-10, 11- dllla,ydu-r:ynloﬁdplsenh Bmi;zlm thapoﬂ Etlanel- 5 one Heat for two
mnzﬁmDatne suspepsipmefe heat| ng

hours qn £ ek an.aa:]l,lg‘t% e in 250 o etheY. Sur f
for four hoffs. i@;ﬁnﬁgﬁ? atetheeth ertoa ld@%%ﬁ%%

separ ate the | ayeinsno- ﬁdeaeczt.aﬁftet [a, %?ilo >

bi ne the benzene tlktmtia vo®, Concentrate to a residue and distill 1n vacuo,
obtalnlng 40 '

5- hydr oxy- 5- car bet hoxymet hyl - 4- aza- 10, 11- di hydr o- 5H di benzo- [ a, d] - cycl ohept
ene. #40 B. Dehydrate the product of Step A by

heatlng at 90 100[err] C20 g. thereof W|th . 100 m . of.

_____ . v ~n7s Y 1 AL 2 M



45 5H di benzo-[ a, d] - cycl ohept ene.

45 C. Reflux 15 g. of the product of Step Bwith a

m xture of 15 g. potassium hydr oxi de, 50 m. water and 150
m . ethanol for six hours omasteambath—~Concen= : trot-e
to a residue, add water and extract with ether. Neutralize the aqueous

| ayer with acetic acid and all ow the product to Al
crystallize. Filter and recrystallize from aqueous . 50 . - npethanol,
obtai ning 5-carboxymet hylidene-4-aza-10, 11-di hydro-5H, di benzo-[a,d]- 50
cycl oheptygne. _ lggﬂﬁefl ux 12 g. of the acid obtai ned® by
Step C | n
vacuo, add 5 11 °fdt‘e% f° tl’eﬁ f?feawkew# tomef up i
150 m . of b hygrario ’gg‘gs of

di met hyl am nExample 15 is us opteparb tﬂ@o l’Ba runf our b_Q.tII’S and

then po8ir i nﬁamthcanpouM KiB) alitdimeble b theds Inethods and thelr eqmvalents, amﬂioht sodisim’

gar 3?%: ﬁy?%% g?&é&%%%@eﬁg mivj%m E-u 0 Et a|5a _ K

di benzo- methyl - 4 p[pendyhd ydr@y t engz, @t y,lpgiay stallizat | on
from neltohanodhhydmheptene, : -aza-5-(N-bmzyl—4-puEndyhduhe)airhyébMtenes0I3talza 5}(N-of 1 g. of

the amide fr8fp ¢ 3 - oz -5 -
I|th|umalu 251 '

ég%?'@' o ponyl ° urs add
wat er, -(v-me*‘tylammO-pmpgll?d:n%ﬁﬁ%ﬂ M 3. gg:—éﬁﬁgﬂi Ibﬁi\?i Jﬁ) e the

D..

et her eall5 I aydhydtobepteng; eBdzehd —d@b!lmmn-m Ecleuh)-ldmdnqhbptene, 3-aza-S-[y-(4- 15
ani no- et hyl 'E}% 1"‘5‘2%3 e;la;ltp Edegﬂ Hﬁg bglrlléqu"[ d; [ﬁ'lclyﬂl ‘otﬁ?'pt ene. Purify
by dis- benzyl - almno!)’g I'O]E E ¥ ydrdhe aza

1, 065, 191 d:methylammo - pRbyiidéak) 1 hmy&akﬁmolas G § sr-nw am!ediyxdescrl bed

her et of%8 popytident)o- éptene, 3 - aza -tﬂne(ﬁi Walammor met Mds of
Exanpl es 11 b he&‘g drﬁ‘b‘ "%ﬁ( te 4 3 za oz rise to
the correspo f@é‘fp;' )ng feal S(Nﬂ “*Thie procedure of
Exanpl e 15 Iﬁpdxiﬁ Prée D Brd2a-S-Qdi btmla&mﬁ daiu Bepteﬁ’ua 3-Bﬁ¢r(¢.sent ative of
t he un-# yrrohth!&t-mallde@)-b@ uRdER-5-4 11mxm¢l@e ethylidspe)-ret h@tls and
their eqU| va§l e “‘g . _5 °‘1P"°Pf’hde“ f”y’g %;m %ﬁg T for the sake
of br eV' ty, -pro deh Hg e&i x’ethyl-plperazmo

[a,d]- cI ohprm yiidead] -Heptenay B—hz*aén['quethyl dmino) leiam:]-he &1 Bazahe

10 11- sat u$~éﬁ~ ylw-dmethylama no:[et%ilﬁlaééﬁ Ml r/emfé;;v;lameo t B
_corrpound of ﬁdg% % za-5- <dib lammo-eth -
'pi peri dyl def mf‘ 4 snaloh i 0 oreading, carglming sty mﬁ‘f%ﬂuaweru dyl i dene) -

di hydmalm,m-mmd- 9-hethiyl cB-Chlofd\7-bomay b-méthpiypendi 7dyddiytiduniesrivei hydr ohept ene,

Tt LA gy R R

3-aza-5-(y-pyrrolidino- - pr opyl i denggamshishigdr ohept ene, 3- aza - 5 -(
4' - di met hyl awm»zah -asa-Mtl-WyMrdéﬁM enzo-@q ahbyeqpb.ene, 3 - aza-

5- ([err] met ']y 80 Iﬁ; of Example 14 )
3-aza- 5¢( y- dfy A‘Eﬁ P g%“

3-aza- 5- (y- di&! m&&e,m r@s?dae%:‘d’[ [erf]- (4' 15
met hyl pi pera ;daqh g at 1d§—h1]d?@bﬂa Perene, 3 - aza - 5 [[err]

(4 - [err] - “a“‘fat"-d ”é‘% ula 1Gympgeglsg be qbryined bpndtsi‘}yreﬂ'éféﬂ’el -

di hydr ohept effd™ ‘F mg{i f °rw]'“g (met hyl - . benzyl - aming) -

propyl i4sene] . -.. dl hydroheptene 3 ExamE 17.5 - ([err] - rret hyl - [egs]-

di met hyl am no- - pro‘b@ﬂ-@tdetmmw-mm @d]-8ycloheptewe. - 5 - ([err] - :
methyl - [er a]d L0 soll:tzo m 1% cacxﬁ%ﬁeﬂ phen - ene, 3 -zaza
-5 - ([err] g%ﬁlﬂﬁ} and whxle stﬂlhot ghept ene,
3-aza- Eo([erﬁéluwéme oltiti60 with Nayjhebn b} sa@aum Rﬁﬁo— 50
5-([err]-dib I-lam-ﬂ!é ]1CM@)¢%|| glr(lzichagkttgn ; c
3-aza-5-(4- pg%mteqmco om;%i;o rm%a Cw clS;app osaturae O‘ﬁ-p rfﬁgi enzyl -4
pi peridylide ng ﬁon%@red & method of

pi peri ossl i de:aﬁ)nptaap,txﬁmayr aﬁ&m fon( gefidr: amm,mr-wuupyhudene);s heptene
3-aza- 5- ([ er The-mahpd of Exmnlertﬂrs alsmwhpbloﬁvylthedw»er)mmgptl%leunsamated

3-aza-5-(4'- Wﬁ‘t“f’ﬁﬂf&’i’?ﬂb IGycl ohexyl met hyl i dene)- 25 " heptene,
3-aza-5-([err].-net hyI am no- propyl i dene) - heptene 3-aza-5- (y-di met.hyl a®ti no-
but yl i dene) -hept ene; - 3- aza- 5-([err]-diethylam no-propyl i dene) - hept ene,
3-aza-5-[[err]-(4-- ~met hyl - pi perazi no) - propylldene] - hept ene,
3-aza-5- [[err]-(4-[err]-hydroxyethyl-pi perazino)- kS
propyl i dene] - hept ene, 3-aza-5-[[err]-(nethyl-benzyl-anm no)-propylidene]

- heptene, 3-aza- 30

5- ([err] rret hyI [err]-di met hyl am no- propyl i dene) - hept ene,

~ o I o T e ”~ I L I [ T




in 100 mM. of ethanol in the presence of 0.5 g. of platinum oxide under
about 3.6 40 at mospheres pressure of hydrogen, until an equival ent
guantity of hydrogen is absorbed, 40 i.e. usually for about one
hour. Filter and concentrate the filtrate to a residue and
distill, cdllecting that fraction boiling at 165-170[err] C. /1 Torr.
Saturated conpounds " of fornula IC may al so be obtained by direct
reducti on. of the "carbinols" (1A), as per the follomnng 45
EXAMPLE 17 4 ’ 1,065,191 ' 25
45 ~ 5-(p-Dinet hyl'am nogphenyTl J - I- aza- di benzo- '

[ a, d] - cydohept ene. - 5-(,,6-Dzm}fx}la§m§% (14043 SH- dfd erldo- [ M) -cycloheptene.
5- hydr oxy- 3 ( p- di net hyl Add 182 deza-SH-da:mc-(ua, edydcheptene (obtainable by Example 5

[a, d] -cycl ohept ene i r§° 15 atidec(frg |2@F gaﬁ&l@ﬂﬂ@ tal) i Zg&mt%
g. of i odine. h%?‘ F “@g‘? dCO";'l ent au: to Jdgd’gtl I

2
hot. Pour the fi Itrardgunfaa,gbu(y\@'r(,&am ;E?( undofthig 1 ze the solution with
aqueous ammonia to prec stnaiml 15a -auermh fﬁtlﬁlOefallB{a“saturatedcompounds”of

phenyl) -1 -aza- djbenz El Weﬂ as of the 10,11-msarmte l? epre-

i b 1 10
Exanpl es 14 s gther anf, &b var%? “xﬁ?&’é’ i%ﬁ&?ﬁ i thelthionine Toting o
sat ur at ed" Cormounds tifaf awﬁﬁs&d am s*osrmsathais pipéridy I @ihydro-
10, 11- posi ti on, heptene, ls+ me St-INy (benzﬂl- draltepm, \M |a a-rbd@be t he

10, 11- double bon diltydrohepten ohdma H"
reduction, gener I y -d1 oh &:‘EE!_% ja}:il a-stgﬁ Eaz%—%y— 15
The method of Exanpl Gxe arhifio aproyl) hePreheDr] 4 dag- BE -P 428 thédiy1 Opiperazino)- '
10, 11- unsatwr at ed -ptopyll-dlhy mdsl—azﬁ-S fWrMYdrOks@hyl-plPerasz)-PmPyl] dihydro-

nd3

1, 065, 191 heptene, l-aza-S [7-(methyl-benzyl-amino)-propyt] -dihydroheptene,  1-aza-5-(8-

EXAVPLE 18. 20 methyl - y - dimethylamino - propyl) - dlhydroheptene, 1-aza-5.(B - methyl - - 20
- methylammo- ro;zil)-dlhydrohe tene, 1-aza-5-(B-dimethylamino-ethyl -d:hydroheptene,

5-([err] - Di%ret hyl am no-aet hyl pRToHdi ﬂl)e-r‘rm@rdro hept t Cyl-Ghept-alitenzyl-

Add 18.2 g. of 4-az aa@iﬂp-ethld)ehlbﬁmp%?e, cyb#?@ﬁéf}weﬂ@ylé-bdptem, nabze-SHN- bEﬂalFﬁpl e 5)
-4epingri

to a solution O£5 sodE g ’)é’i‘;r 59?3‘.1 sﬂt‘;“’aﬁﬁygg’wlﬁ@?ﬂ d. 25

. -aZ2~J = ‘Y-P l'1'0 11'10- J1Y]
anhydrous = G}' Exﬁmetlglj-ﬁep 3, Q"yffné:y
of di met hyl ani no- et hxlimethylaﬁno-butyl)-heptenep hl-ﬁﬁ-lsldﬁdletﬂflilﬁﬁo-ﬁﬁﬁl)lh%ne,dIlaﬁﬂ-ﬁ{i}e t he
ammoni a with ether. Conoehyl r piperazing) -aprpnar!il -dheptengnd| - aza - 5 - [y - (4H @t hﬂdtoxyeﬁlykacuo

e B -aza-5-[y-(methyl-benz
to obtain the c Ounﬁ- = -ngeﬂ?y] 131anr‘f iprq;ylv-l(n eten%l ben S;a‘-r;fzé:)?rnet -meth lammo- 30
applicable to t L3¢ Gldik r...ym%ﬁf 5{ B-pﬂ ohdmo-
formula I C, of the 1g¢§iﬁhedteimydma- bylatifino@thy d - thé) Davz4) I Féiza Cand

anal ogs. Repre- 4'“ °f ﬂ@stfeﬂom& Pﬁct!}ellr/\hpltl,qno, ﬂﬁ;‘ﬂﬂorm&lwls&m@}'l—
prepared by the rreth ‘a?f’pl'ség oxyr @d 7-methyl derivatiyes " 18 or by obvi ous

equi val ents theggof are set VIOPﬁﬁPAKh'FIbSI 6p|#mmmﬂ0ﬁbhﬂmmfsh | 35
t he abbrevi-at ed nonencl ature enpl oyed as before:.

| - 5- ( 4- dyl)-d ' - b |
~geat (DLt ) O oSV B8 s L O

ne-Dim
net hyl - 4- pi-peri dyl) - di h'!'d raoialﬁﬂﬁrﬁ‘&ﬁtammg 43 g. of S-(N-methyl-4-piperidylidene)-4-aza-10,11- :
1-aza-5- (y-pyrr#idi dihydse tnemeﬁs inl. of 'sthyl acetate, add a solution of 40

aza- 5- (4' -di met hyl ar‘rfﬂ%gi& tﬁ‘ﬁ‘iag?! md'vf}"c'l'ﬁw tzﬁ‘gljm 5 su(l:l:ln;;;l ul::ue:;?ntzteyferllg

1- aza- 5- (y-Tret hyl ani @Q yl 4 --piperi H - dibenzo - [a,d]-
1- aza- 5- (y-di net hyl anyclbﬁrepbna@ CEI; -aza-5- y-

Bt per azi 1oy . 8 7P 'pﬁ‘l)?,‘i?]v??ﬂ@{}rfsréwgﬁé FORMULHI%% 8
| -aza-5-[[err]-(4- [err] hydr oxyet hyl - pi-peEgaiee 2o. propyl] - di hydro-

heptene,  1-aza-5- [[eArsiru;(mhyxgzbmgayﬁvemgtemen) mpppbnfulmlyhypiep@hepbzﬂne
1-aza-5-([€érr]- 20 thef°1

no - propyl)
di hydrohept ene, ol - aza m%&fmﬂ@ﬁwﬂo ‘%ﬁ'ﬁﬁﬁ 20

met hyl am no= pr opyl ) - di higgi 285 %0
1-aza-5-([efr]-dinet hy| Selunociedthy| ) - d| hydroheptene 1 -lGga - 5 -
([err] - pyrrolidino - z"‘“ﬁﬂn roheptene, 1 - a2_a - 5 - ﬂ(‘}a";ﬂr] -

di benzyl - 55 am nosg} "}ge g '§1 roheptene, . - o 80008 55
| -aza- 5- (4- p| peridyl )= hp.mﬁemw,am-l aza ‘5- (N-benzyl=4-" = qs ad 1011ter

pi peridyl)-heptene, 1-aZepSp p1pendy11 from ﬂpu:%l#rl la'nsﬁlcce‘slﬂezothegg-
1aza5(y£I|rTethyIarr' %ﬁ"‘ - '1a,¢)-

| -aza-5- (y-pyrrolidi r%cp{erpﬁene’ Iﬂ}e chmc céhe -aza- tﬂg sog’mr?et@ﬁmfteaan%dn%e-suc%

cycl ohexyl net hyl ) - hept ene, 1-aza-5:-([err]-net hyI am no- pr opyl ) - hept ene,
l-aza-5-([efr]- di et hyl am no- but yl ) - hept ene,

1-aza-5-(y-dtethyl am no-propyl)-heptene, 1-aza-5- [y- (4 - nmethyl -
pi perazino) - propyl] - heptene, 1 - aza - 5 - [[err] - (4 - [err] -

hydr oxyet hyt - pi per azi no) - propyl ] - hept ene,

I-aza [[err] (rrethyl benzyl am no) propyl] heptene 1- 30

o [



To a solution containing 4.3 g. of
5- (N- net hyl - 4- pi peri dyl i dene) - 4-aza- 10, 11- 40
di hydr o- 5H di benzo-] a, d] -cycl oheptene in 55 m . of ethyl acetate, add a

solution of 40 3.45 g. of maleic acid dissolved in ethyl acetate.
Filter the resulting precipitate and recrystallize the desired
product from an ethyl acetate-nethanol m xture, to yield 5 - (N
-methyl - 4 - piperidylidene) - 4- aza - 10, 11 - di‘hydro - 5H - di benzo -
[ ad] - 5 ~cycl ohept ene di rmgse@;e" = 152- 154[ e"rr] C 45 . T
VII =RHARMACEH-CAE—ORMIEATH-EM
in sufficient water to- make approxunately 900 ml. Add the sweet oran%)pﬁq
syrup cmm% 1o ﬁﬁﬂe i ﬁﬁﬁlﬁ,ﬁﬂ'& 'Etfr“?tgé{g' B5FAP nay be prepar ed
from OW Nng 1 ng Ients, amounts-as indi cat,ed
5- (N- Met hy [A-4 pl er| dyI [ dene)mﬂsiuza-lio 11 rgll L\gdlgeo- 5:2df 5
n ctive ingredient per y beé prepa rom -
gl(;l— il ber}ﬁofollovvH Gf;a ts untsasmdleated ' 5' 0g*
-(N- )-4-aza-10,11-d1hydro-
5 Og 5H-d1benz ]Lbsml - 10-0g---_ R
giwt%uT dgogde,%QJPum benzoat e S _?-gg-; io T
€ - by 3 i . <0 8.
1 6@ 5 mple ;hyﬂm%v@w Br ange peel tincture 02
enzyl alcohol, rea Efa@ese' S 1 90g. ¢ -
800 09 Water for injectiondS ' - Purl fi ed qmd el Ohter . x

ph!ettber injectable from the . "'oq,.- r?ytgf e f ﬂdomt e above
e Wi 1 0 eat

Inéﬁ edi i{&”ﬁ”ﬁ@uﬁﬁ‘% %ﬁg‘?‘!‘a 3’%}? s ﬁﬂihy' 4 -
pi perid and dissolveSith agi d- an- Qle s Qﬁﬂo - [a,d]¥
cycl ahephéndissolvéie thei tSF(Nthﬂltyi-ﬂ-plpttiﬁghthﬁﬂmeﬂI-ﬂlhﬂ!tteiH-ﬂibelZ@-OdI um benzoate and
t he ' sucrlgdkcycloheptene. Add e‘%ng:r for- injection q.s. to final volume. Filter aseptically 1: 065, 191
inuffi °'égﬁta“m'atf B 'anlb?st‘g?V’@bB’memd?'ﬁ% swet orange peel
tincture - . . -and suffici ggimmet2er to nake the product neasure one
liter. Agi {Tables uﬂtmhtammg omgnactive ingredint may be preparu‘afmgthafvllevppr opri at e filter

aldlfﬁ% ks, clear. = -
LE 217 ;Hdlbenzﬂl_p[fb ?pmﬁ%%qﬁdet ai ni ng 1025153 activeyy ngredl ent

per m maLadise: prepar ed rom- . the foll O\M)(lhggl ngredients, with
ampunt s as Gomditaccht e - 62(0)38 _ T
5 (N—NEt hy%}%ﬁﬁ@w P?sﬁene) 4-aza- 10, 11- di hydr o- 2002 '
gi benzo & Yablal §RInS AR above ingredients,  mix- the 5-(N-methyllﬂ 0 930
So | um (ﬂiﬂeﬂdyﬂ;ﬂkﬁ@%lﬂ1-dmydm-5H-dxl;lenzo-u[1a,d]-cyclzi1mept§ne, the- lac(t;ose u]amd 9.0g. 10
m/ﬂ) a throug verizin if necessai taiilate
?_/gthyl Fﬁoﬂ?dq’ wﬂﬁ ixt re p Y aﬁggsl&x?&gaddmonal waterr};f necessary 1 89.
: to make a P g an. impa¢t mill to produce .
0.350. 8—12 mesh (USS) éél s Cﬁmﬁ@agﬁ! ysgﬁ in a draft-oven 35 7
9.0 g. at 35—40° C Red\ﬁ&tthhr‘ dr!edrg wlgtivn tto Nﬁ—24 mesh size (USS). Blend the
g.s. ad 1t990r grams of “ wer{ gres %rqﬂﬁne& sam% f 6%t he above_
i ngr edi eﬁg o P PESEHE stesreals pifqmn mixture, if obtaly PE®hydr oxy- b&nzoat e

i naphe benzy ea Qﬁzoﬂonﬂuah&stohmmmts ab enhaseh AgitbRtiadfe 154 Add
this solagmeongrtdzrnathacﬂommnd)fs @obmehyl-ﬂmpendy]uk@%@n-@qErdihyctre 90% of the

desi red SH*hbenzHgadiﬁygighv SPe Kl tore ra_g bigh sg%b"s ) mqgve Add and Ti ssol ve
t he SOd'dﬁﬁuﬁﬂl lak S or b ano’th ve{i fdance w1th

5- (43~|r dﬂMMﬁlﬁ)el’(indWﬂ'edGﬁe r #-sal7 formk)) Thd vehiclay 6 the PokimditioRnz 0- 45

[ a,d] - cymedyodise em,ilﬁed\ddvmwsemmm whidlj elstOPYmisqu@ the @rti j nal vol ume. Fil ter

aseptical | t o) erile filter. Fill aseptically
into 10 mq'v benm & Egegre Ek“.:é%n?g}%mﬁ&

er s

EXAMPLE 22. - Tabl et'g e9/ '-gont ai ni ng 25 ng “active i ngredl ent
may - be prepar_ed fromthe folAg 'ing ingredients,” with anounts as
indicated: . 5- (N- Met W1 p/8 (@) peri dyl i dene -4-aza- 10, 11- d,J hydr o-

-one of . the, subs ts halogen, tnﬂuoro £y, alkyl having up to 12 carbon
1000. 0 Gatoms, hydroxy and acylo@lattachédab Gt or more of the positions 6, 7, 8 and 9; B -

680. Og. represetits, together withrthe cartan ¢temado which pas atalched a pyndme ring;
50 0 g. a“dzrepr"“n‘s"ne%ﬁ’é‘g?% stearate -~

059 g. 30 - - - To @geparea&@bl et s\ﬁ(om the above |ngre§g ents, mx
the5(N-nethyI U 3w wo
pi peridyl i dene) - 4 aza- 10, 11- di hydr o- 5H di¥enzo- [ a, d] - cycl ohept ene, the
| act ose and 600 g. of the corn starch, and pass through-a T
pulverizing mll if necessary. Ganul ate t he so-obtai ned -m' xture
with the starch paste, adding additional water if necessary . to make
a danp granul ation. Pass the granul ation through an inpact mll to" produce
35 8- 12 rresh (USS) granul es. Spread the granulation on trays and dry

o o 1. £ i

2230 wherein the d ﬁlq&l rtgp%g]sgn% Jnagll zf ﬁ%h!?o% IQ fepresents hydrogen or 50

3



at 35-40[err] C. Reduce the dried granulation to 16-24 ' USS) .
Bl end t he ' " " ' |

foregoing 1900 grans of "wet granul ation with the

remai ning 80.0 gm of corn- starch and with the e
until a uniformmxture i s obtained. Conpress to Im
40 I n eachzsof the fornul ati ons of Exessioes 20 to 22‘ has Been

ge?}\ll_ gg;ﬂyf‘sdft Bleperl dtyx:ldslu cient watrtoma.e Lo r% esweet orhnge peel tincturc -

te A itate until ynif Filter,
5H dlbenzo [a, d]-cycl mhgphepjamphiteﬁl&rmxfheceﬂ thﬁltm y cletxeulns1 uInssorgﬂu lter
representative - of the active conpounds of this invention, whi ch ma ‘r
be repl aced by oge of it accept abl e sal t
anot her.~acti ve conpoumglfﬁ?]nsm %medﬁtamﬂivyhﬁﬁ Ed:fg’;id 'énetr?grlgf Irbﬁﬁfeﬁarﬁdsf
its free base or in sal t5-0% yl-@ﬁmﬂtdmj-e-szaaﬁll-hmydmr mul ati ons 45
may alse be nodified in Y zj:alohm@h are obvious from tlf8sart .

WHAT WE ‘CLAI M | So- Meth 1 p-h oy Hi.benzo-[ad] - cycl ohept eness’tgtg t he m
general. formula [err] hydrozfdbeiBdtd) t he dotted l'i ne representz an

opti onal. doubl e bond; A Beag emhnlt seatrydgr@@en or . one 0901ghe
substituents hal egen, tr g‘; HS‘lflé‘tm b1et ab g“E,av g@ K ca& bon |
atom, v ony o acul AT AR ST ﬁbaﬁé eI T,

| repufsmtomngddagftv e B it euﬁe'eﬁ Odqualt 0 Pe/L
i an 15501w 1
hed a pyrl di ﬁg ng ve thes S—EVth?e{Iﬁ%pxpeergﬁ%ﬁﬂs-aza-lﬁldmydro-SI?I?gxebgnA;E ngs

[a,d]-cycloheptene. Add water é{é injection q.s. to final volume. Filter aseptically -
20 through an appropnate sterile filteR? Fill aseptically into 10-ml. rubber stoppered vials. 20
|n suff|C|ent wat er to make

tely 900 m . LE 22-nct ur e
ci e%-t vvat er tngd;Eﬁ& ‘a;,%h stm ﬁ?‘é‘ﬂgﬂ‘émﬁ!{ becrepasgy) frpum e folfopr |

Fi-lt -(N—Methy1-4-p1pendy11dene) Al542100, 18QippRer opriate filter aid

i f netessary, ums| t he pr Jelddiberize- [gdleayrlohepterie 250.0g. 25
EXAMPLE 21. Cocse An injectable containi ri@oolgxrrg
1L starc 80.0 g.
active ingredient” per Mo B¥cPH lgx/eﬁ%ed from 5 5008,
the foldlow ng i ngredl entMagn\ihiliﬂ”lstﬁﬂiﬁ:Unt S as indicated: 200g
5- (N- Met-hyl - 4- piFeri dy| i Berrespars- tablgts 1 Gom  the dJabioyed ringredients, mix the 5-(N-methyl-4- 30
o ) ) ) urr].u e)-4-aza-10,11-dihydro-SH-dibenzo- [a,d]-cyclo. e lactose and
5H- di benzo-[ad] -cycl o %‘{ e ‘corn starch, and b gh
. . nd pass through a pulverizing nifll if ne ranhulate
Sodi um chl oride, U.S. Eie so-obtalned mixture with the starch paste, adding additional wa?s ecessary
10 . :. . Met h%/l p- teyrdake fﬂm g@oddtion. Pass the granulation through an impact mill to produce
1. 8g. 8—12 me S8) granules. Spread the granulatiopop frp¥s and dry in a draft-oven 35
hvdr 6 N benzoat e at 35—40° C Reduce the dried granulation to 16—24 sb (USS) Blend the
p-ny y foregoing 1900 grams of * wet” granulation with the relgm . of corn-
Benzyl al cohol, reagestirclJindGth the magnesium stearate until a uniform mlxture ls obt Bompress

Water for inj ection t0.200 mg. tablets. .0 liter

To prepare the i ect ah! 8. ¥f ?ﬁ”@‘ @‘QBB%%:E?& le 0 g0 22 ‘Es !\/@entheedmtmyl 40
tenelMIt i 1slsb

and . . vﬁbéﬁ- Lﬁé ) ﬁﬁﬁ %)#éfme

al coliof “with the aid 6fthsdite @ﬁﬁouﬁ@ fahib GRentio h1ch may be replaced by one of its phar-
Add thi.s sol uti 042 to &aWtCﬂheaC@ﬂmeatahs fnoby |a ﬂmtacum atndtxo £6%danef whithe

general formula I (i
233'_3. di ssol ve the & Oy dvavlmdlggdf arACTa nners 1ch are o?vmus fmﬁ: é@n:gzmﬁn' s
di ssol¥e the 5-(N net hyIAzﬂ—dtbeqze[a,d]ydytldﬂptm):ﬂofaﬁeégcﬂe&lﬂoﬁmdt hydr o- 5H di benzo-
[ &, d] -cydohept ene. Add water for injection q. 3o final volune. Filter,
aseptically 20 t hr ogg Aopriate sterile filter.
Fill aseptically into 10 m. rubber stoppe
EXAMPLE 22. Tabl &t s eié)t contai ning 25 ng.

active i-ngredierfi0 naywlmeeupmepare&dmé represchid @n bftiohf)\Bouble bond; A represents hydrogen or 50
ing ingredients, wt h°1}§rP6 SSbsa'!?ean FOE@Bt trifiuoromethyl, alkoxy, alkyl having up to 12 carbon

5- (N- Met hyl - 4- pi peri d at d F e of the positions 6, 7,8and%§

5- H+ di benzo- [a, d] - C% get geiher Wit | gro%mgs Qoxﬁ};g q'uch itis attailgs,_ bpg_xdme ring;

25 . Lact ose _

1000. 0 g. 55 U>C<Cgr n sétirch >SGCo .55
680.0 g. Cof'n starch as 1@% past e '

50.0 g. Magnesi um st earate

20.0 g. 30 To prepare tablets from the above

|ngred|ents

=
o

m x the 5- (N nethyl-4- 30




pi peridylidene)-4-aza- 10, 11-di hydr o- 5H di benzo-[ a, d] - cycl ohept ene, the
| act ose and 600 g. of the corn starch, and pass
through a pulverizing mll if necessary. G anul ate

the so-obtained m xture with the starch paste, addi addi tional water if
necessar y- to nmake a danp gr anul atT s the

granul ation through an inpact mll to produce 8-12

mesh (USS) granules. Spread the granul ation on tray w &eu ﬁ
draft-oven 35 a1068®140[ erri M"erTed

aranul at] on 4 T6 8RN i T PP U GG 0.0 o
foregoing 1900 gr amy mﬁo o R e e cALS Shéﬂ of
corn- tricyclic nucleus by sttlasteho a n Worhd antl W2 is Fh@TORE iand 1V S5 oxpgeaibrar unt i |

a uniform m Xt u; e i Sd“@bg_ ?ggxmmo group the nitrogen atom of which is sepagatgiy( n%
from 5 tncy nuc|

tabl ets. 2, Azt ez Tad m’ If.% BT A R VSpriars

Exanpl es 20 to 22 haahae@&ogmat sg;satn ® ot ofiJof the substituents chlorine, bromine,

active ingredi ent t haeth?bmhﬂu uoromcthyl methoxy, éthoxy and hydroxy at position 7 and/or 8 and

5- ( N- net hyl
Ty e e ey o op Beptraesa?%ﬁ;gt%l%wﬁﬁtwgwﬁt a

representative of t@ active corrpounds of thr S
S

i nvention, which may-be- repl aced by one of i phar -

maceuticaktly acceptable salts or by another ti-ve corrpound i n accordance
W th 45 general formulg | (inits free base or in
salt form. The vehicles of the formulations 45 ;

may al so be nodjfied in various mannérs whi are obvious fromthe art.
WHAT VE CLAIM |'S: - C 1. Aza-dibenzo- [a,d]
-cycl oheptenes of the gener al for nmul a ' ' -

A < 50 wherein the dotted I|ine represents an opti onal
doubl e bond; A represerf ézal'r@lbhmgbﬁ]ﬂmhmnesdmcdmcmlniorzmwhlchBrePfem of

t he substituents hal ogen trifluoronethyl koxy, alkyl having .up to 12
car bon X 15 : at ons, hydri\y and acyl oxy,. attached to ong
or nore of the posrtrons 6, 7, 8 and 9 B W : :
represents, together vvlsth t he carbon atons to:whi ch it is attached a'

Aza-dibenzo-[a,d]-cyclohep - g
8¥LLS: 23:. ng; which either zg.@wsem the sroumseg 0 piedpip S8 Af ShegRTeey i
o >C< 1,065,191 27

i n which groupi ngs either U and Ware botﬁfhydﬂbgen or Uis a univalent g

containing an am o vb*}?mmgkﬁ ﬁf'&gﬁ&%&g "uﬁn%ﬁ Q@pﬁ%ﬁgﬁﬁ%’h 020

OH, and Wis oxygen ﬂi:letﬂbyatleasttwd?ha th@gidmingl ng an am no group
the nitrogen at.om of which is s,ep‘arated /from G5 of the tricyclic
nucl eus by at |east two carbon atons. =G 5 2.

Aza- di benzo-[a, d] -cycloheptenes: cl.ai rred in {LI aim 1in which A represents
ei ther hydrogen at pioswHichOViSepbesedts & -dimdend goupingn@ntathing e aminb gtoup wientitogen

chl orine, bronipe, atom of whighipgaparated from C—r¥ ofrthe miessliconurloys by dbleib P, cathoxy
and_hydrofy at “Bosi tTO Lameay Q) e;erthepmes clainld K QEENs Alwhidiiche? Thlpder O
positions 6,7,8 and Sats BO or 4-piperidyl. anAZ eﬁtzai[oa Off or O abpedapt BNaiS 4-
claimed in clarml opipegidylidenehi ch B re resents 10 [err]

4. Aza-di Benzo- [ a, d] - cyclIbneprendef te fompuay |n cIar m1lor 2in wiich B
represents [err] 15 _
15 . 5. Aza-di benzo-[a, d] -cycl ohff cI aimed in any of the
precedi ng cl ai ”3“3, in whi ch either v ents the grouping

o



>C< u w in which W represents
H or OH and U represents a unival ent groupi ng containing 20 an anm no
group.the nitrogen_atom of which is_ separated fromC5 of the tricyclic 20
nucl eus by at |east two carbon atons; or Z—+-epresents—ttegroupi ng

in which V represents a dival ent grouping cont ai ni ﬂﬂ“mﬂm’: no group the

nitrogen atom of which is separate tricyclic

nucl eus by at |east two carbon. 25 ato

25 28 '° 6. Aza-di benzo- 1p&;8] -cycl oﬁeptenes cl al rred inclaim® in
whi ch erthe =TT ents 3- or 4-piperidyl and W represents H
or CHor V #eiglfe '?ldogthefom%as p| peri dyI i dene S 7. The
conmpound of the fornula - [err \ ¥

30 - 28 S 1 065 -1-91 *;-E'

8. The corrpound of the for rruI Yy ' l[err] 9.
Aza- di benzo-[ ad] -cycl oheptenes &lained in claim 5 in which Z represeénts
either of the groupings [err] - -5 - ~ Wrepresenting H or
OH, X and Y representr ng hydroca pon resi dues havi ng from2 . to

9 carbon atonms, and R err] and R&@rr] i ndependent |y representing hydrogen,
al kyl having up carbon atons, hydroxyal kyl having up to
12 carbon a% ohs—dlbwo-beﬁitydlohmtcnesogemmm claim 5 in which Z rpesenting, with the
ni t r ogenS eI SOWRIBL t hey are attached, a five- or six- 10 *
menber ed heter oc%(kof whi ch one of the rirgeaenbers is the aforesaid

W .

ni trogen atom g another is CJjO or N and the renuinder are

all _carbon atom;l and  10. Aza-di)faenzo-[a d] - cycl ohept ené

clafmed in cl N which Z represents . either of the

gr oupi ngs [err] lyfrepkesentr ng H or OH X

representing ethyl or propyl Y representr ng et hylidene N or

propy! i d¥hreprgsqufin (%‘RE hvdxoeqshoes@ﬁmsr?ayml 2 haV| ng up to 12

carbon afd bon at ““deand de é?g % hept enes cl ai med
carbon ato s, yl ha A Oruc.ub

in claln}eareeﬁun&né'h T e e eyareauachea,aﬁte er with thé N atom

t 0 Whi chmediteyed heterocytie aomau ot ﬂxemglm rsrithe eforesaid nmogeeratom no, 10

mor phol | Fmt;‘g'ng ﬁﬁg e ;’ém natf‘iaﬁX% ?ﬁ%m oyer - a ké/l -

| ower - al g
hydr oxy- | ower - al’koxy- al kyI substituted derivatives thereof .
20 X>Cr{%’. The compound of theM®&Lnul a -
. Rj' . R,2 T o :)N\I '. -
_ Rt R* i

15 W representing H or OH, X representing ethyl or propyl Y representing ethylidene 15
or propylidene and R* and R? each representing alkyl having up to 12 carbon atoms. -
11. Aza-dibenzo-[a,d]-cycloheptenes ‘claimed in claim 9 in which R’ and R? :
together with the N atom to which they are attached represent pyrrolidino, piperidino,
morpholino, piperazino or lower-alkyl-, hydroxy-lower-alkyl, lower-alkanoyloxy—alkyl—
20 or hydroxy—lower-alkoxy-alkyl—subsututed derivatives thereof 20 T
- 12 The compound of the formula : , .

ol

W
o ety .

.



[err] 1, 065, 191

29 13. The conpound of the fornula [err]
14. 5- [y-(4-{ [err]-Hydroxyethyl}-piperazino)-propylidene] -4-aza-10,1
1- di hydro-5H di benzo- [a,d] -cycl.oheptene 5

15. Pharmaceutically acceptable acid addition salts of

g brie 00 8o 1 MM %

of claims 1to 4 in WhICh z 1065;19preseﬁ‘ts >CH[e'tr]sor *>C= 0.29

17. Aza- di beprzo—t{=a; yetoteptenmes—charmed—Tm—ctHar 16~ T T Wi Th /-\ repre-
10 sent s hydroge!‘?I é'theé’&l?ﬁ‘“éf’ftb‘b@f“t%ns 6, 7,- 8 and 9.

10 ... 18. Aza-dibenzo- adlc clcpheptenes claimed in claim 16

in WhICh A‘represents' ‘
hydrogen ™ the others of positions o
4- Aza-5H 7-chl oro- 10, 11- di hydr o- di benzy gd] -cycl ohept ene- 5- one.

20. 4-Aza-5H 7-chl oro-10, 11-di hydro- di' bengz0o- [ a,; d] - cycl ohept ene. 15
21. A process for the production of a conﬁ) und of the fornula

15 - No A

wherei n the dotted Iine A and B have tP?e e neani ng as in claiml and Z
has the ﬁ&hﬁﬁpb&aﬂoﬁgﬂtyﬁaenm-&mcpmﬁydﬁem reacting
a conpound of thﬂtbfexﬁﬁ acyclé or a reactive deri vgtlve
t hereof (asherei nbéff d’fhamd@ﬂ ﬁ%& @Fgﬂﬁ afdidonciglty efcjazp-dienzo-fe.drgclo-20

e at positions. 7 or 8 and
g and 9. 19.

B have the above % r. ore
defineg) of a ,epjiﬁggﬁ’?ﬁg ?&t‘%‘"ys %a‘ilﬁt{d IX% &%b&gﬁvsﬁgrlghﬂ has t he
sanme neanin as in @1 a&zmdﬂne:mo-[a,d]-cycloheptenes claxmbcbémtciamg 161 in otchi Aaeger i va{ ive

(as her ei nbd} or e serehirdroasy atgpch é»r?dstﬁwt e f ale 0 75
wherein the- do“%ﬁoxlle go’g?:',%%)g ag%aq%% J‘j;‘g ﬁ%éﬁepgﬁeseé’grrpound of
the 25 19, 4 ARISHU-@low: dleJdﬂb eptéld§\6ge. TEANI NG, SO as
to replace the groupd. rgAzatS belﬂtto-lml dmy&odfbertzbtéa,tﬂmc-lmm@nzo cycl ohept en
conpound by ¥ he grodh Gess d¢r the production of a compoundegf B SR convertible int® the
grouping Z by one or- nore of the steps ¢
dehydrati on, reductlon and dehydrogg
pr oduci ' 30 . -t hus produced te" r\te or nore of the steps of
hydrol ysis, dehydratlon reducti on and dehydrogenati on
required to’ Convevmerefntthé&ttshﬁrlgeAgﬁiskﬁmﬁgtﬁe s m&ﬁiﬂé‘% claim 1 and Z has the

22. A process acGahdhaging & i Hab, aﬂ;dv%mp@bmm.fgaaﬁmpwﬁu clakel fordulave (as
her ei nbef ore ~defined) of_a corrpound of the f or mul a [err]

dronS|s
and i.f necessary subjecting the

>
-

20 ora reactlve denvatwe thereof (as herembefore defined) wherein the dotted line, A and 20
B have the above meaning, with a reactive derivative (as hereinbefore defined) of a
compound of the formula VH, wherein V has the same meaning as in claim 5 or
reacting a reactive derivative (as hereinbefore defined) of a compound of the formula

-~

25 wherein the dotted line, A and B have the above meaning, with a compound of the 25
formula VH,, wherein V -has_the -above meaning, so as to replace the grouping at
position: C—5 of the aza-dlbenzo-cycloheptene compound by the grouping Z or a
grouping convertible into:the grouping Z by one or more of the steps of hydrolysis,
dchydration, reduction-and dehydrogenation, and if necessary subjecting the product =

30 thus: produced to any one or more of the steps of hydrolysis, dehydration, reduction-and 30

dehydrogenation required to convert it into the desired final product.

22. A process according to claim 21 wherem a reactive derivative (as hereinbefore

defined) of a compound of the formu]a I

&

¢




Is reacted with a reactive derivative (as hereinbefore defined) of a

conpound of the formula VH err]. 23. A process according
to claim22 wherein the reactive derivative of a com pound of
formula [err] is an organo-netallic¢c conpound. 24, A

process according to claim23 wherein the organo-netalTrc conpound is an

or gano- My- Hal ogen conpound. ng to claim?23
wherein the or gano- metal lic conmpound is an Irmﬂmnﬁﬂm ali netal
conpound.zq 1,065,191 5.
proces S+-A

or gano- sodi um@@mu reactlve denvatlve (asmmuquwdnﬁmmfaxmpdmdgafm claim 22

wherein the P@%ﬁ 'A Sroéjesesucc\é%t x{g oecp aim. ?2 wfl)erem the reactive Benvatgre 3 a fc&?n{-nu' a B

15 : pound of formula :
15 Is the 5-keto derlyatlve L 28. A process ace-eirdl ng

to any pof clainms 23 to 26 where egctlve derivative of a =
~compourid of formula VH2 is V= 0
.claim25 or 26 wherein the reactl Srivative of a

H 20 conpound of fornula VH2 '< -
20 is an organo-metalhc compound. : . A proc eSS

according t %n%{] Wt‘]ﬁ‘@‘% ‘@1‘{?{‘{“\}5" H&ﬁ“?‘{}‘&‘f‘lil‘?/@’m@?““é 1sc"Gm
pound of for tg@lﬂﬂrfﬁlﬁlein'tﬁe &Eﬁp-ﬂx&@lﬂc compound isan ~ 31- A
procesaoacccwgdnmagkanmeml @ wherein the organo-netall'ic conpountd has

t he f&f p@cegkaccordmg to claim 25 wherein the org@o—matplbgmpound isan 32. A

H
rocess accdfdf; ound is an
85 Ol‘pgﬁﬂom@f}f\;]?ﬁxﬁ |- %m‘é@%ﬁp%n Ty tRJ%Qe d@g@u hf?org%{g‘e)ss accor di ng

to any of clains 30 to 32 whi ch corrprl ses reacting a com pound of
theforl#mla[err] -~ 30 A ypnpound of the formula L}I\/lel he -
dotted A and B being asidafi ged An(l:EjO - claim1l U being as

- defined in cl a| m 5 except- that t & g i no group of U is separated

_fromlve by at t 3 carbon atdns-and t hat any H attached to the N of + he
~am no %F oﬁo?dm%r ,Q%Dg)%gim?% %%6 %SI ¥he 1ve%?n|'vea iva! OUP: and he
“representi ng,f5 formulaVI{zl “SFE gano- Watallic
~conpound, for esca«rpfoeessidgk&ihg)gaﬂmmzm/o{mw]:erm th35eacnve d&i\raua)elﬁnhl metal atem

and hydroly5| n tdtlic compound thus produced. - 34. A
proces20 accSP '{’fg’ﬂ ‘%( "8595% ‘ggm sing reacting a conpound of t#e
fornul a 30. A process according to claim 27 wherein the feactive derivative of & com- 7

35 [err] pound of formula VH; is an organo-metallic compound.
31. A proce};s accordmg to claim 30 wherem the organo-metalhc compound has

(IsY9. A process accor di ﬁg to

the formula V-< R e L
Mg Halogen -
25 32. A process accordmg to claim 30 wherem the organo-metalhc compound is an 25
o organo-alkali-metal compound. i -
33. A process according to any of clauns 30 to 32 whxch compnses reactmg a com- i
pound of the formula .

Yan | -

-30 with a compound of the formula U-Me, the dotted line, A and B being as defined in 30

- claim 1; U-being as defined in claim § except that the amino group of U is sepataued o
from: Me by at least 3 carbon atoms and that any H attached to the N of the amino -
group of U is protected by an easily removable group, and Me representing the inetal )
containing part of an organo-metallic conipouid, for‘example -MgHalogen, Zn/, or

35 ‘an -alkali ‘metal atom, and hydrolysing any organo-metallic compound thus produced.-

: f 3:1 A ptocess accordmg to clalm 28 compnsmg reactmg a compound of the ¥
ormul __ 35

o we @)

with a compound of the formula Vi=0; the dotted line A and B being as defined in
. 40. claim 1, V being as deﬁned in claim § and Me being as defined in claim 33. 40



with a conpound of the fornula V=0, the dotted Iine A and B being as
defined in 40 claiml1, V being as defined in claim5 and Me being as
defined in claim33. 40 35. A process according to
claim 34 wherein B represent-s one of the groupings J[err]. 5

ard Me represents a lithium atom 36. A process according to
claim 21 wherein a conpound of the fornula cted with a
reactive derivative (as hereinbefore defi nedeIII "“"c“lmuﬂﬂé f the
fermula VH2. 10 ’ 37. A procggss,;@ccording 2o tcl ai e whestei n t he

‘react i ve—dertTvatrve of ud—Of reformmta Viferr] is a
-compound of thé 'fﬁr?FPﬁ‘fs%l“’??’éi‘Eﬂ‘BF‘”&%‘H{S“F(#)WF%““M“}E‘MW ogen. :
H.- 38.. A process ‘accor.di ng to cI .ai m 37 which conprises reacting a
corrpound of the - - --formila [err]w S wi-th ‘a conpound of the

f or mut=e" U- Hal- ogen:in- the presence of ba5| ¢ condensation. agent, the
detted line, A and B bei ng as defined i'n claim1 and U being as defined in
claimb. L 39. A process- aq.g‘prdlngto any of clains 21 to 38 -
fol |l onwed by one or -more . of 20 . the follow ng steps: -dehydration of a
5--hydr oxy conpound to a correspondi nga, ~ 20 5(1')-unsaturated
‘conpound, reduction.of a 5-hydroxy cﬁ?pound to a correspondl ng

10(11)-and 5(1')-saturated conpound, “#nhd hydrogenation of a

5(_1 ) - u;saturalégqc; com i pound 'to. a correspondi ng 10(11)- and 5(1

') - sat u? at edand erugschts a lithium atom. rocess aocordl ng to any of clains
21 to 39 fol | ovi8dARFocEH @ccarding e slaigy 2125’1“"‘B n aicpmpouny pf, ‘Q'% W e ps:

25 a) Hydrogenati on g/ ®sbxdrogenation in p05|t|on 10(11);

b) Reductive cl eavage of one o 't C K?r oups attached to the nitrogen
atom of the amino gr Mhi C orns part of Z; c)
Tr-ansformation‘into an add additi®on Balt by reaction with an acid or a

reactive 30 is reacted with aChucivé AerivdBve! (MCKeRSHbefore defined) of a-compound of the

30 forndila VE&. pr ocess_f or the roductlon of a_compound cl ai d in

clzai m 5% r om a $o k. process acc&’fge %é) é&a%moq_’ﬁ"%f"ﬁt%%g% al |

her ei nbef or ePHEE AL e, dogmulp, k’éﬁﬁ?’?ﬂ"?ngd" ormua ound cI al ned

inclaimb V\)h&l’l pFoduced :f rom a conpound cI ained in . claim16. 35

43. A process ﬁ-br t he productlon of a compound of fornula |l : . 35
8. A process according to claim 37 which comprises reacting a compound of the -

formula

15 15

with a compound of the formula ‘U-Halogen in the presence of a basic. condensation
agent, the dotted line, A and B being.as defined in claim 1 and U being as defined in
- claim 5.
: 39. A process according to any of claims 21 to 38 followed by. one or more of o
20 the following. steps: —. dehydration of a S-hydroxy compound to a corresponding 20
_ 5(1’)-unsaturated compound, reduction of a 5-hydroxy compound to a corr '
“ 10(11)-and 5(1)-saturated compound, and hydrogenation of 2 S(l')-unsaturated coms-
~ pound to a corresponding 10(11)- and 5(1”)-saturated compound. _
oo 40. A process accordmg to any of clalms 21 to 39 fo]lowed by one or more of -
25 the following steps: . 25
-~ a) Hydrogenation or dehydrogenanon m posmon 10(1 1),
. b) Reductive cleavage of one or two benzyl groups attached to the mtrogen atom
of the amino group which forms part of Z;
L - ¢) Transformation into an acid addition salt by reaction with an- acxd ora reacuve ‘e
30 derivative thereof. 30
-41. A process- for the: production ‘of 2 compound clauned in cla:m 5 from a com-
pound claimed in claim 16 substantially as hereinbefore described and exemplified.
- 42, A compound claimed in claim:5 when produced from a compound. cla:med in
claim 16.
35 43. A process for the production of a compound of formula I 35

wherein the dotted line, A and B have the same meaning as in claim 1 and Z has the



wherein the dotted |line, A and B have the sane neaning as in claim1l1l and Z
has the 1, 065, 191 sane neaning as in claimb5,
whi ch i ncludes the steps of subjecting to intranol ecul ar

condensation a conpound which differs froma conpound of formula | only in

t hat ' the cycl oheptene ring is broken at one point only which is
adj acent to the 5-position or the 10-posit I tion,

and that at |east one of the carbon atons adj acen”lﬂl'r ll"mwﬁWE eak bears
a reactive grogp (as hereinbefore defi nﬁg}mpr ovi de T

break in the—eya—ehep%ﬁe—H—ng—ks—beHeeHhe—&pes%—en—eﬁd—%e—pyH-dl ne
ring or inchidey therste pmfrszbwengﬂonqrmh@lacar bon

atom at the 10- p ggtgfmn%%;ﬁ:g gggﬂbﬁlc‘%hp@ﬂﬁd %ﬁ:f& ﬁg?s}c&aon my ¥

bear a = 0 subst b,t m_p(;ﬁg andﬂ,ataﬂegsea& ctiver.
group towar &8s fo:ormebmk rsar ,prsvuledﬂiaﬂwhenthycl [ ssz--t he

conpound to for 1{3E°3' “‘f;‘gn 18 O%anﬂ(zi!etheeyrllgﬁsft?alg?onyl 10 =
group i s present g ?m -POSIOn OF 44— A
process accor di neekmin mfaqmoa ﬁ%ﬁ% ER s lerr]

~~C 10 cyclise the compound td form the cyclohq;teee fing‘;/'andl. $hed a010- Gr 11-caﬂ:mii'l B arile as T

defined in clai nmg®u W%@C%ﬁ?@rzjgyl g‘ﬂ ai m 5, and
wherein either L |s%§2 PRESs RSFERE o ?‘Bﬁg‘lmﬁ’ lb@é?inpmﬂﬂd °5r']"ﬁ? y group 15
esterified by a sul phonic or carboxylg g2acid, one of J err] and derr] is T

(H,H and the other of Qerr is (HH or © or L and @
t oget her are nitrilo and Qerr] H,-H)-

ub- - jected to
i nt ranmol ecul ar condensati on, and or Q[err] is Othe keto group ¥
repre- sent ed thereby IS reduceq.to (M) 20 45. A process
according to claim43 in which a Corrpod’nd of t'he formul a 20 [err]
wherein the dotted line, A a B have the sane neaning as in claim1, U has+%
the sane WRAG Vis ¥5or &) A BB e &¥ShnEd {neﬁmmtmnw;m L\J'deﬁae&
subj ect ed tj(()? i nt rn?ﬂrml esgmhqgﬁtr&m ds’g_sat | onw@jp ey 6. A prolgess
accordi ng t© anyingflaim| § if apfr¢echydroky(zpoupy zygema jda groms B
of a 5(1") unsat {f E& ﬁ%&ﬁbgﬂ ﬂoan %ﬁﬂh%ﬁf)
sat ur at ed olecular condensatio: Q}Q?Q?lsa@% u}& ahy of
clainms 43 to 46 éeodedlthwelsilhydweﬂeoar,mmre of the | oW ng steps 30 -+

a) Hydrogen?k i on ‘or45 dhgrenes gecprding emelping. @%W@F’fbﬁc"l@e@i)of the formula

30 b) Reductive cleavage of one or bothk e groups attached to the N

r

atom of the am no group W & part of Z; C) T
Transformation into an acid addition:saNt BY reaction with an acid or
reactive derivative thereof- C?S 48. A process accordi ng _

to any of claims 43 to 47 substantially- @13 herei nbefore 35

described and exqfgdid the @éted line, A and B havé %he séineCGRtEHIAIHISh ¢1didi1)10 Has! the @i M 5 When
produced by a proeming aginglamed: and1Ea¢pyesents 0 or NHIls aibjectedsto4BramolechBr con-

eny o
50. A pr 0CesS f OF E”ﬂ;@Apr Oducatocop to any o Qgt 1(15 }on dq)r rg;drog tlon 2§0
: of a 5(1d’) unsaturated compound to a correspondmg 10(11) ) and 5(1’) saturated
compoun
"47. A prooess accordmg to.any of cla:ms 43 to 46 followed by one or more of the T
followmg steps: :
30 . . a) - Hydrogenation. or dehydrogenauon in posmon 10(11), oo 30

b) Reductive cleavage of one or both benzyl groups attached to the N atom of the
amino group which forms part of Z;
- . ¢) Transformation into .an acid addxuon salt by reactmn w1th an ac1d or reactive
: derivative thereof.
35 ...~ 48. A process according to:any of claims 43 10 47 substannally as. herembefore 35
ol described and exemplified. ’
49, A compound clarmed in.claim- 5 when produced by a process clanned in any
of claims 43 to 48. :
.. 50. A process for the product:on of a compound of the formula . -

-

-~

.1}

3

wherein Z represents.

o



wherein Z represents 1,065, 191 [err]
the dotted line, A and B have the sane neaning as in claiml and R err] and
Rlerr] have the 5 same neaning as in claim9, in which a conpound of the
formula _ 5 [err] wherein Z represents [err]

10 7 ' I 10

and the dotted line, AL B, Rerr] and Rlerr] neani ngs i s
reduced at the-keto group in Z. ”ﬂ"ﬂﬂ"ﬂi’ﬂfﬂ&'ﬁﬂ’ according to
clatm 50 foll owed by-one or nore ofh.t?fgfollowngw " 15,.. a)
Hydrogenat Lan.of .2 10(11)- or a3 5(1 Of_, -E}nd 10(11)-unsaturated Mpound to a
15 correspondi ng 10(11)-Hand 5(1')-saturated conpound,
by Dehydrogenation of a 10(11)-&&<rated coquUnd; ' c) Reductive
cl eavage~of one or two benzyl grOuﬂQia C fo the N atom of the
am no gaﬁup; 20 - d) Transformatiog into an acid addition salt by
reaction with an acid, or a reactive 20 Rt derivative thereof.
52. A process, according to cIaFﬂ@%@HU{}§t¥§%R§tantialIy as hereinbefore
descri bed and exenplified. -~ 53.7A conpound clained in claim5
when produced Y deed RS 8%hd BHEREH sfle hAnBE¥s if Slaim 1 448 RS b KBhaROnd 0 52.
25 5 S4samAmpanipg esis clhiorg, inlwbiclnt achpaind ofithaofbrnmlaconpound of the fd¥ nul a
[err] - wherein the dotted line, A-and B'are as defined in claiml
in which a styryl- or phenet = i di ne-carboxylic acid of the
formula - 30 wherein theBddttell FThe, A and B have the above
meani ngs, or a functional derivative™!” ™" thereof, is subjected to
i nt fanol ecul ar clisation. - 55, A process acccording to claim54
wherein the fulf %ﬁ“b AP vative is the acid '
;- T S 02 .- Rv
-~ X . ) o CI'Ig—CO—-N<R2

or
R

10 >C=CH—CO—N< 10

R2

q

w and the dzo’tted line, A, B, R! and R? have the above meanings is reduced at the keto
group in Z’,
51. A process according to claim 50 followed by one or more of the following
steps
. 15 a) Hydrogenation of a 10(11)- or a 5(1”)- and 10(11)-unsaturated compound to a 15
corresponding 10(11)- and 5(1/)-saturated compound;
b) Dehydrogenation of a 10(11)-saturated compound;
©) Reductive cleavage of one or two benzyl groups attached to the N atom of the
-~ amino group; .
20 d) Transformation into an acid addition salt by reaction with an acid, or a reactive 20
derivative thereof.
52. A process, according to claim 50 or 51 substantially as hereinbefore described
and exemplified.
53. A compound claimed in claim 5 when produced by a process according to any
25 of claims 50 to 52. - ' -

. 2
- 54. A process for the production of a compound of the formula >
. B A-
..G . .
| s (@)
T & wherein the dotted line, A and B are as defined in claim 1, in which a styryl- or
phenethyl-pyridine-carboxylic acid of the formula
e B . - ) A
| 30 ' C—0H - 30
wherein the dotted line, A and B have the above meanings, or a functional derivative
o thereof, is subjected to intramolecular cyclisation.
55. A process acccording to claim 54 wherein the functional derivative is the acid
halide, ester, amide, nitrile or isomeric lactone.
&

s



hal i de, ester, amde, nitrile or isoneric |actone.
56. A process according to claimb54 or 55 wherein a styryl or

phenet hyl - pyri di ne- carboxylic acid, or nitrile or isoneric |actone
is treated with a dehydrat img—agemnt ' 57—Aprocess—according—
to claimb55 wherein a styryl- or phenethyl - pyr i-gi-re= ' carboxylic =~
acid halide is treated with a Friedel Crafts catalyst., .f e T
al um ni um 5 chl ori de. ' ”ll\“jjlmlig”ﬂmmm ' . -
5 -~ 58. A.process accordi na“t_o any of fol I owed «
by one or _bo¥h of the . fol |l owi A§651%ps a) Hydrogenation

or dehydrogenat i 0%, iAlrROS alcbr@flg dWaded 5 or 55 where 1 ofphedBbgliphdiRD Of the
5-keto group t &rﬁokblﬂ)zg:id,w :itrile o.rgiSOmeric.ﬁ&?:e &kﬁé&yﬁ%ﬁg %I?t{lé any of =
claims 54 to 58 siogk pmaeessadcopdings ohcdim| Mbwifesinea styGl- or phenethylgppeidinet bed and
exenpl i figd. = caboxylic acid halidgfy tregted Wb el Ciradys ey dorckample sigpiaifen pr oduiced
by a procéss cfalggEa prBce® Adeording to any offlaihd 54 {957 Refiowhed by Gne or both of the 61. A
phar maceut i cal followiip0geps | on confal ni'ng.‘a- conpound claimed in any of 15
claims 5 to 15, 42,ngﬂwn98deb¥¢a’8@a¥m§¢mts@dﬂ1®al carrier.
15 . b) Rgducnoq of the i‘fi-iﬁeto group t(; ( : ’H)'\%T:"“@ s§b , }RE . _ -
Char t er ed"Pat Gl sxmplibed, © ) O CAums S 1058 o8 §§,§t a;H{p e e e 1/ 57 '
Chancery Lane, Lo@u;lagqqom?guﬁ‘d gaimed in claim 16 when produced by a process claimed in any Agent s
for the Appli cafrﬁagns. to 53, . Leapi ngton.-Spa: Printed for Her Mjesty'ss
Stat i oner s G gl (Y AYERECH popin. dhuisbig & compoun AR 1 BR)* Lt . 151067
Publ i shed by The Pat ent fice, mjﬁqgtilaqmlm; Bui | di ngs,
London, WC. 2, from which copies dORnteohAgnmed. "
Staple House, 51/52, Chancery Lane, London, W.C2, - - - - . ;
Agents for the Applicants.

Leamington Spa: Printed foriHer Majesty’s Stationéry Office, by the Courier Press -
{Leamington) Ltd.—-1967. Published by The Patent Office, 25 Southampton Buildings, :
London, W.C.2, from which copies may be obtained.
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