PATENT SPECI FI CATION  (11) 1306404 NO DRAW NGS (21) Application No.

17080/ 70 (22) Filed 10 April 1970 (31) Convention Application No. 6967
(32) Filed 7 Nay 1960431} Convention-Applicati-on—No.—18424 (32) Filed 11
Dec. 1969 (31) Convention Application No. 1651 (32) Filed 5 Feb. 1970 in
(33) Switerland (CH) (44) Conplete Specfication published 14 Feb. 1973 (51)
I ntenational Cassification CO¥D 39/0Q; A61K 27/00 (52) Index at ace C2C
180- 270- 282 1E3K4 1E5R4 1E7C2 1E7D1 1E7N5 1E7P3 213 246 247 250 251 25Y 29X
29Y 30Y 326 342.34Y 3 SE 3AHINS

SALOESDL 3A106GA 3A10%éi?&&@ﬁ!&@mmmwﬁmm*3‘275250%24
3A7TVAAL 3ATVAEL3ATVAL 43X 574 572}«5%&&&(}@2X 62Y 656 672 73Y .790

KQ MB NS (72) ' : . Bb7gBASTI AN 49 :
(54) | NDENOPY! Maf o9 Of 35 A
4000 Basle, Sw tﬁmgg)égelrg@j)y /i
i nvention, " f or Bhichh relod dagamﬁog%hent mﬂenmswo%g to 14

met hod by whic |t(3 bt e particularly des \
by the foll ow

_ ol | tfﬁﬁ LS 1488, p§8sent i nvention AL
acid addition S( g@ﬁ %ekklﬁ7 P tives of \.
[err] in which [95%136 n| |es rogen, I’ovver é?kyl radi cal of
4 carbon atons, l@% 180—-270—-282 1E3K4 1E5K4 1E7C2 1E7D1 1E7NS

1B7P3 213 246 247 250 251 25Y 29X 29Y 30Y

326 342 34Y 360 362 36Y 3A10A4G 3A10A5A2 -

3A10ASE 3A10ASF 3A10A5K 3A10E3D1 3A10E5A

3A10ESE 3A13A3A4 3A13A3B2 3A13A3F1 3A7V2A4

3A7V2E1 3A7V2L 3A7V4A4 3A7V4E]l 3A7V4L

43X 574 579 584 623 62X 62Y 656 672 73Y 790

79Y KG KQ MB NS

(72) Inventors ANTON EBNOTHER, JEAN-MICHEL BASTIAN
and ERWIN RISSI

(54) INDENOPYRIDINE DERIVATIVES

(7))  We, SANDOZ LTD., of 35 Lichtstrasse, 4000 Basle, Switzerland, a
Swiss Body Corporate, do hereby. declare the invention, for which we pray that a patent
may be granted to us, and the method by which it is to be performed, to be particularly
described in and by the following statement: —
5 The present invention relates to acid addition salts of new indenopyridine deriva~ 5
tives of formula I,

in which
R, signifies hydrogen, a lower alkyl radical of from 1 to 4 carbon atoms, fluorine,
10 bromine or chlorine, 10
R; signifies (i) the cyano radical, (ii) 8 COOR; rad:tcal in which R; signifies
hydrogen 1(;1‘ a lower alkyl radical of from 1 to 6 carbon atoms, of (m) a

5

>

Vi
CO—N radical, in which R, has the above signiﬁcance, and R, signiﬁs
.\R
hydrogen or a lower alkyl radical of from 1 to 6 carbon atoms, or R, and R,
15 ogether with the nitrogen atom form a heterocyclic ring system w11:h a total 15
of 5 to 7 ring members,
R, :;gl R, signify hydrogen or a lower alkyl radical of from 1 04 carbon atoms,

n signifies 0 to 3, ' :
20 as well as processes for the production thereof. - ' 20
The acid addition salts of the new indenopyridine derivatives of formula I are
obtained in accordance with the invention by
a) removing water from a compound of formula II,

N-CH-CH-[CHln=Ry

Rs RI. I
Ry . .
OH
[Ivice 25p]



10 brom ne or chlori ne,

10 [err] signifies (i) the cyano radical, (ii) a [err] radical, in which
[err] signifies hydrogen or a lower alkyl radical of from 1t0 6 carbon
atons, or (iii) a[err] [err] radical, in which [err] has the above
significance, and [err] signifies hydrogen or a |ower al kyl radical of from
1 to 6 carbon atoms, or [err] and [err] .5 . R together with the

ni trogen atom form a her erocycl j ¢ rlng systemwith & total 15 of 5 to 7
ring“menters. [err] and [err] sPAM4 hydrogen or-a | over aI kvl‘f_radl cal = of
fromI-to 4 wmﬁnl,mmmﬂhﬂe&e@avéegﬁsm&e}o 3,720 - s well: as
processes by areatintre with acitro hthe ehbpkide, bromide-or iodide of a strong ac1d _'-_7: 20
The acid t;‘]o?ﬁt when iRy s’éﬁf“ﬁ?h%o%\ﬁ SERIE 36 i Freploed f?éF‘]‘\Fa‘P?Vvles of fornula |
are @bt ai gg ah&glngg,gtgrfgﬁ{ycgmimug&ftfmmmentlon by a) removi ng vvatser froma
conmpound of forrmula I, .li ce 25p . . .. Jerr] 2
1, 306, 404 > N ' .. 21n mhrch [err] and n
have the above si gnlflcan " N—ea-tmﬂe-rmr-lgv]p-k}l a strong acid of . 'the

chl oride, brom de or iodi. al ro}pg acid, ‘provided that. Wwhen [err]
srgnlfles COCH, a strong/af 1% e Icfyed fqrrathe rermval of wat'er, or 5
b) rempving water from al co nd of formula [err],

5 [err] OH.in which [err] and n have the above S|gn|f|_cance and [err]
srgnlflesm(w},)chthe cyano radical, (ii) a. [err] radrcal i n which [err]

signifies a RyReR, andnhavctheabove51gmﬁcance,and :
R? s1gmﬁes (1) ithe cyano radlcal (u) a COOR T radlcal, in Wthh R,* signifies a

5

Y
10 lower alkyl radical of from. 1 to 6 carbon atoms, or (111) a CO-—N radical, 10
AN

R... -

in which R, and Rs have the above sxgmﬁcance, . ? '

by treatment with a strong acid or the chloride, bromide or 1od1de of a strong acid,

and simultaneously or. subsequently hydrolyzing the substituent R * to the wrboxyl
radlcal, o produce an acid addmon salt of a compound of formula Ia,

- | N-cn—cn-rcnzr -cooH ..
- R3 R4 S _
Ry - T

in which Ry, Ry, R, and n have the above: slgmﬁcanoe, or.
¢) removing water from & compound of formula 115,

in which

20 . -- Ry Ry, R, and n have the above significance,and = . S 20
NP v/
. Rzn 's1gmﬁes @) the cyano radical, (ii) the carboxy.l radical, or (iii) a CO—N
N
R,

, radlcal in which R, and R, have the above s1gmﬁcance, i
by - treatment ‘with a strong acid or the chloride, bromide or iodide of a sttong acid,
and esterifying simultaneously or subsequently, to produce an acxd addition salt of a

25 compound of formula 15, ._ _ S RV 25
/@:C’N-clzu-cu—rcnzr €00 R-,
L ./ F3 R
Ry o ®
in which '

Ry, R, R, and n have the above significance, and )
R, s1gmﬁes a lower alkyl radical of from 1 to 6 carbon atoms.



10 | ower al kyl radical of from1l to 6 carbon atons, or (iii) a
[err] radical, 10 in which [err] and [err] have the above significance,
by treafment with a.strong-acid or.the chloride~brom de or iodide of a
strong acid, and simultaneously or subsequently hydrolyzing the substituent
[err] to the carboxyl radical, to produce an acid addition salt of a
conmpound of formula Ia, [errp in which [err] and n have the above

si gni ficance, or -c) renovi ng water froma conpound of fornula [err], [erg
in which 20 #_ [err] and n.have the abol?®#%ynificance. and

20 [err] [ersi gnif i8¢ chhgouddd 8¢ fouAOT haMablakn thé b o MRirGaA kAN saiadi cal

or (iii) a CONracIncrbdfonnrof\meme adsvveer,andea s, twitl ‘aadbifiing: of e

signi ficance, by tr BHI‘hE‘ﬁ f1Rmt the GasFeposition: Therefore| é?rl?fjﬁdﬂ?ﬁﬁﬁcﬁe or

i odi de of a sty ong G ‘!’lvl: (ﬁ'%i _ it ly, 40
produce an acid ad e@d&fng the mﬁ@d@&f Fﬁre mmieaalisbmh the

25 [err] in which [cem nﬂmmumlve t he -above  si nlflcance ~and [:err]
signifies a lover giif °£x%£.¢* ek T i$: 5223‘2‘3‘%‘““}

1, 306, 404 10 radicat is converted to thc correspondmg acid halide rad1 I.Fﬁe Oundm o7

formula | are stable [uanighe of mﬁmwdmﬁgmidf fob.etie Genmuiial iof waer aseaxhin&al akids (elge for m
of free: bases, howen/etﬂuema We@i‘?ﬂhf&lﬂgﬁel } sush g hs’dmwozlh l& briprfuic, Qﬂic phe
doubl e bond from't ‘% g ﬁﬁg‘“%%ﬁg’ gd’;‘elflﬁ ferred
Y.
to effect thelgerm\f pleV [oYaTy acﬁé gl ve cry I ne .15
salts with the COrrpoumrﬁemoval 1sf eﬁectéd)byméagngdglue chyd;amytcbm@hﬁdsrof tbal%uladli;esm des
dasey i tion e.g. as hydrochloride, during
or Iodi .'des of st rorfg \‘gj’ one mgpuit%at,é%ﬁmcrs,%referably 15 minutes to 2 hours, at room
1 temperature to the boiling temperature of-the reaction mixture, optionally in a solvent
20 which is inert under the reaction condmons, thh strong acids or chlorides, bromides 20
or iodides of strong acids. The reaction mixture is subsequently evaporated to dryness,
and the resulting acid addition salts of the compounds of formula I are optionally
purified in accordance with known methods. .
During the removal of water the substituent on :the nitrogen atom may remain
25 unchanged or likewise participate in a reaction, depending on the chosen reaction 25

conditions. Thus, for example, compounds of formula Iz may not only be obtained
from compounds of formula Ilc,

N—CH—CH-(CH2) ~COOH

R3 RL I[C
Ry , .
OH -
. in which R,, Rs, R, and n have the above sngmﬁcance, : T S .
30 butalsofromcompoundsofformxﬂalld A 30
‘ N'.'?H-(':H-(CH 2)5~COOR¢
Ry Ry Id
Ry B
OH: )

in which R,, Rs, R,, R, and n have the above s1gmﬁcance, -
or from compounds of formulae IIe and IIf,

a——

| -(l:H-(':H -ch2) N
R’
e m. . 35

.in whmh Rl, Ra, R, and n have the above significance. o
- When it is dwred to obtain compounds of formula 15 as ﬁnal produdts, thtm the
femoval of water is effected with acids or chlorides, bromides or iodides of strong
amds, preferably in the absence of water, e.g. with hydrogen chioride gas in the corres-



products of which fornmed during the renoval of water give crystalline salts
with the conmpounds of forrmula I. Chlorides, brom des or iodides of strong
acids may only be used for the renoval of water when [err] signifies.Qiher
than the COOH radical, since in this case the carboxyl 10 radical is
converted to the corresponding acid halide radical. 10 Exanpl es .of
sui tabl e strong acids for the renoval of water are mneral acids (e.g. in
aqueous or al coholic solution) such as hydrochloric, hydrobronic, hydriodic
or s# phuric acid, or organic adBG@ﬂMe g organi ¢ sul phoni c aci d% such as

met hanesul T, Jisul phonic
acid. Thi O%Hﬁwei%flcg{&ﬁl&a;emnly 5othecar w&?%&k%&hal% of a

strong aci However, esnenﬁcauon of the amide, cyano or carboxyl raﬂﬁal\lﬁyeﬂsorbenﬁwaﬁ is effected by
treating t AReee formula | free bases or ? the form
of their aci di ST, OO Lo Eaipl P el ﬁfﬁ“ ;&él AL i QugpPr oXT mat el y one
mnute to @R# dﬁqidﬁrswmtwa’ a:foﬁga&ﬂyr ﬁécmmta&m“a@oﬁmmgwf& stRhg :EQDM t enper at ure
t o t he boiThengultingpalr MMﬁf%mmpfmmWEMWI y in a sol vent
20 \/\hlﬁ%}n g,‘lmﬂﬁﬁ‘ | -.‘F’éé’& P%‘f, . eipe mivgiel 89 rong aci ds- or
chl ort des, cz Holaly o On D et jcampeaet i ortomi xtufe i s
subsequent | y: Eh¢ ager GMEﬂs byamdmmhek£esumimngmﬁﬁndaaddlt|on salts

of the co ‘Fﬂdw WM@ alkylaeflicals repec or dance with
known %‘W &m&/ oA e ! t%?pg?ﬁygtll?&eﬁfb%n thg nitrogen

atom may remmx&angmtumumﬁbmwa@wnhew&%bﬁﬁawl pate in a reaction,
dependi ng ain rtddngalvammnnd of fomuloHL, 25 condi ti ons. Thus, for exanpl e,

conpounds of fornula la may noi only be obtai ned from .conmpounds  of forrrul a
llc, [err] OHin which [err] @ny§—n{ hm the above Si gnlflcance .30 but
al so from conpounds: of. forrrul % ‘ E
30 [err] in which [err] angANane\ e amve S|gn|f|cance ~or from
corrpounds of formulae Ile ar\d IIfOH[err] ' Do

. mwhtcthhastheaboveslgmﬁcanoe, : R o '
20 -with a compound of formula IV, o o 20

Hal—CH—CH—~(CH)—R, o 1w
s 1. R‘ :'.- :

in which
R., Ry, R, and n have the above significance, and
Hal slgmﬁes chlorine, bromine or iodine, _ o
25 in the presence of a basic condensation-agent; or - 25
- b") reacting a compound of formula IIT with acrylic ‘acid or w1th an ‘acrylic’ 4cid o
derivative of formula V,

in which Ry, R, and R, have the above significance, o _
30 mproducecompoundsofformu[allg, o 30

in which R,, R;, Ry and R, have the above significance.
Process a’) may, for example, be effected by reacting a compound of formula ITI
" in the presence of a basic condensation agent and in a solvent which is inent under the
35 . reaction conditions, e.g. a di(lower)alkyl-carboxylic .acid amide such as dimethyl 35
. formamide, at an elevatéd temperature, e.g. 130°C, with 2 compound of formula IV, '
the reaction being complete after about. 2 hours. An alkali metal carbonate such as
sodium or potassium carbonate, or an:excess of an equivalent of the compound of
formula III may, for example, be used as basi¢ condensation agent. The reaction
40 product may be purified in accordance with known methods or may be worked up as 40
- such without further purification.
. The reaction of a compound of formula TII with a compound of formula-V in
accordance with process b’) may, for example, be effected at an elevated temperature,
preferably at the boﬂmg temperature of the reaction mixture under reflux,-optionally :
45 in'a solvent which is inert under the mcuon conditions, e.g. a lower alcohol such as 45



in which [err] and n have the above significance. Wien it is desired to

obt ai n conpounds of fornula Ib as final products, then the renoval of water

is effe__g_tMth acids or chlorides_ bronmides or iodides of st rong aci ds,

preferably in the absence of water, e.g. with hydrogen chloride gas in the

corres- 4 4 1, 306, 404

4 pondi ng anhydrous al cohal [err]: In ‘this case any an1de or cyano group

whi ch may be present can first be hydrolyzed to the carboxyl radical and

subsequent |y eéierlfled However , esterlfug@@mmn of the am de, cyano or %
cU

car boxyl radi c®¥ _ E‘TEHPVQETUF"‘
water. 5 T@§m§g§&§§¥?§ . Rl e,
effected as foll oWSieg b qwmﬁ 0 “I's 'heated to
the boi| under refluxX Rate ot s i il e i e Stofotiey ofcéxhpamas bio

chl oride, bromide oforfugpee PW’? ﬁf‘m T% esultin gllvgoaddltlonS
salt of the conpounggy PFogys Eﬁﬁﬁ%ﬁ&@“ﬁ

crystalline preC|p|ta e durlng heatlng or upon coollng the reaction

m xture. If no 10 precipitate resulgs, ction solution is
evaporated until crystallization connenees r 8 0 dryness. The crude
product can be purified in convention J / The | ower al kyl radicals
represented by the symbols [err] and Féﬂ ?oﬁontaln 1 to 4 carbon atons and

especially signify the:ﬂﬂﬁtﬂi)ﬂsmgtﬂftésthametﬁierﬁemmﬂdl@l,kyl ‘radi cal s repre-
sented by the 39nbolwthpaegesiymepmpepd pf forgwiadith 1 to0 6, especially 1 to 3 10.
carbon 15 at ons. . p T
15 The starting materials of formula Il - ngﬂphnd may be obtained by a')
reacting a compound of fornula IIl, [err]\ “whic® err] has the above

si gni fi cance, 20 ~with a conpound oR,fo mula IV, g -
20 [err] in which

“in which' R, has the above significance;
hydrolysis of the resultmg products yields compounds iof formula VIII

o0

R1 Alkyl-OOC

o

15 _ in which R, and R, have the above s1gmﬁcanca | ' ' : 15
These are converted into compounds of formula IX,

N"Ra '
. IX
R
: 4]
in which R, and R, have the above significance,
either directly by heating with polyphosphoric acid, or by hydrolysis to the free
20 carboxylic acids, production of the acid chloride, e.g. with thionyl chloride, and cycliza- 20
tion with Friedel-Crafts catalysts such as anhydrous aluminium chloride.
Compounds of formula X,

N-Rg e

Ry
OH
in which R, and R, have the above significance,
25 may be obtained by selective reduction of the carbonyl radical of ketones of formula 25
IX to the CHOH radical.
Compounds of formula ITI may be obtained in that the OH radical in a compound
of formula X is protected by conversion into a readily cleavable ester or ether, the
resulting compound is subsequently converted into the corresponding urethane by
3 30 reaction with an ester of chloroformic acid, and the urethane radical is subjected to 30
alkaline hydrolysis, the removal of the protective radical taking place simultaneously
or being effected subsequently.
Pharmacologically tolerable acid addition salts of the compounds of formula I
have interesting pharmacodynamic properties while their toxicity is low and are there-
35 fore indicated for use as medicaments. - 35



[err] and n have the above significance, and Hal signifies chlorine,
brom ne or iodine, 25 in the presence of a basic condensation agent, or
25 b') reacting a conpound of formula 111

acrylic acid derivative of formula V, [err] in which [err] and [err] have

t he above significance, 30 to produce conpouynds of formula IIg,
30 [err] in which [err] and [err] have t'he above significance. Process a')
may, for exanple, be effected by reacting a conpound of formula Il in the

preeence of a basic condensatiidesa@ent and in a solvent which /i" ~inert
oxylic:acid

under The 3 reacti cond ower FRyT=carbd
am de sugh e, AR |os “’“"%ﬁiﬁﬁ” B BT cure, L b

[err], V\npmlsg;sﬁc @momtchap;f dtfse ﬁﬂdl&t&i is\ﬁﬁtwbéhabﬁxﬁacindan ﬂpmﬂgoralonpl ete after

about 2 hdminpistratigypastic g¢s¢s .tz_e'n‘i;élizmga%ﬂs@éd ﬂﬁhmn pot assium
car Bonat é“lts;‘;i‘z:-‘ ag; W B daf fornula |11
may, for ;&3 gkt b eeetem“ smé ' &ﬁé@i}&ﬂl reaction 40

product indigatstfop afsnﬁdrpmtemcmmm indiemediot Fhisckse 1 may be worked

ror awﬂgwﬂ“%@aﬁﬁﬁﬁ wwwds%ﬂ%?@a%ﬂ%ﬁ?ﬁ ordost by

may, for exw® ofhpmh& AAlitiaaleekhibit a2poithé AiQLl ad BERAH Blobdd @rcu-pr ef erably at the
boi | i ng fatempestawith @angftizedndosy. e topropeuntds sate( thereforn dwlicated fidr e asopt i onal |y 45

in a sol ts; The J flose A 4mont B’n'iﬂ"fe% e g._a lower
5.0 T I AR S s e e 0, Loy

duratlonh@ﬁci&ammma&bout 2 and 16 hours. The resultl ng product nmay be:
i solated in ta&@&bﬁ@g@e&% °*Wéflﬂlﬁéﬂs°n acpgwbe‘ffumfﬂcdmg by

on It 18
cr ySt al | m m in divided portions 20

2 to 3 times a day or in susmmed releaseform
Physiologically tolerable acid addition salts of the compounds of formula I may be
used as medicaments on their own or in the form of appropnate medxcmal prepara
tions with conventional pharmacologically inert adjuvants. -
25 Insofar as the production of the required starting materials is not described, these 25
are known or may be produced in accordance with processes known per se or in a
manner analogous to the processes described herein or to processes known per se.
In the follow non-limitative Examples all temperatures are indicated in degrees
Centtigrade and are uncorrected

30 "~ Example 1: ;
1,34 9b-tqtrahydro—2(2H)-mdeno[1,2—c] pyridine propionic acid
methyl ester hydrochlonde.
10 g of 1,34 4a,5 9b - hexahydro - 5 - hydroxy - 2(2H) - mdmo - | 2—c]pyn-
dine propionic acid methyl ester are’ heated to the boil in 100 cc of ‘methanol for 2
35 hours while passing hydrogen chloride through the solution. The solution is concen- 35
trated by evaporation in a vacuum and the residue is recrystallized from acetone/ether
?géic n:her; twice from methanol "The title compound has a M.P. of 183-—185°
omp.
The following compound of formula. I may be obtained in 2 manner analogous to’
40 that described in Example 1 (Example 2): 40

30



Some of the starting materials required for the production of conpounds of
5 formula Il are known; they may be produced as fol | ows:

in which [err]

’[err]
with a magnesi um conpound of

tetrahydr0|son|cot|n|c acid ester of fornula Vi
signifies the methyl or Rhenzyl radi-cal, 10
formula V1, ‘ ; )

has t he above significance;
conpounds%pf formula VIII,

10 [err] in which [err]
hydrol ysis of the resulting products yields
[err] 15 1306404 " in which [err] and [err] “ave
the above™ significance. ' I5 Thesé are converted
i nto conpounds of fornmula I X, [err] in which [err] and [err] have the above
significance, either directly by heating w th pol yphosphoric acid, or by
hydrolysis '"to the free 20 car boxylic acids, production of the acid
chloride, e.g. with thionyl chloride, and cycliza- 20 tion with

Friedel -Crafts catal ysts such as anhydrous al um nium chl ori de. Conpounds of
formula X, [err] in which [err] and [err] have the above significance, 25
may be obtai ned by sel ective reduction of the carbonyl radical of ketones
of formula 25 IX to the CHOH radi cal. Conpounds. of formula Il may be
obtained in that the OHkadicalgin a ognpound gf fornEha X |foprotected by
t he resu

conversi onfrmto—ajreadi l y cleavable ester or ether Plng conmpound
i s subsequent].y _cpnver.ted. into the. correspondlng uret hane by 30
reacti on wW kh 'é s pst er %DLN:*I of or aci d, . d:_qhe uret Qﬂgd’ iLal is
subjected | & gial kallbmg_ |::DI yS| ,sihe r enfy #HFof the. O b B\Egr adi cal
taki ng pl ate& sl t an g be| fectQﬁF§, equent ¢85 Bggag
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have interesting pharmacodynam c properties while their toxicity is | ow and
are there- 35 fore indicated for use as nedi canents.

35 6 1,306 404 The conpounds
exhibit an antlphloglstlc effect, as shown by ani mal tests (traunatlc edema
in rats). The conpounds are therefore indicated for use as anti- phlogistic
agents. The daily dose indicated is between about .5 and 30 ny. For oral

adm nistration partial doses contain between about 2 and 15 ng of the acid
addition g salts of the conpoungsss formula | aside from sol

i qui d carrier materiats: . T€& POSSESS -
ul cer-protective properties, as shown by results obtained in the
phenyl but azone ul cer test in rats. The conpounds are therefore indicated
for use as ulcer-protective agents. The daily dose indicated for this use
is between about 10 and 50 ngy. For oral adm nistration partial, doses
contain between .10 about 3 and 25 ng of the acid addition salts of th
econpounds of forrmula | aside from 10 solid or liquid carrier materials.
The conpounds additionally exhibit a hypotensive effect as shown in bl ood
circu- lation tests with narcotized dogs. The compounds are therefore

indi cated for usg as hypotensive agents. The indicated daily dose for thIS.
use anounts to between abdut 3 and 10 my. For oral administration -
the partial doses contain [bgt en-éhpug,i ﬁad 815 B qip
addi tion salts,ogqihg conpofn °0f° a ,de;: jquid
carrier materlaéﬁ ® is tlogh p em t@d ag C8 hd on the
activity of ap}mtﬁclar c%r%:ﬁd m;d f'seﬁi-' -
particul ar conCB"E to be 8r ItE&s '2@: E’ﬁ '>erved
that daily doseb>d efgener|ds| ??l ER eHY ng@ fo 3
times a day or 5g gt ai nedgr ‘fgasmmfo. Eé/sgo*r P acid
addi tion salgsle hg conmgdur of %orgf]‘l agi W rents on .
their own or e gorm df dppropriate ne i ci nal th
conventlonalépqé @?ﬁglogl attfy TTrert aajuvants _ B _ o
Sgenie .
El- -2 |
;ggigséex. . | | | L e
e, _%-Eg,‘f-gﬁ Mlm m = ® =m = =m =m0
e e g | o
g@;g h_u.wg'-g ol . - e
m(:él “-aﬁ'"pég-g‘ © . . A = ‘1
Réﬁggﬁgg Ml @ m om = m 8§ 8§ m
S8, CHEog o : .
§§§~_§‘é Eg% : ' o
S = i or] i o] mooo|E: o i
Sigift [«8 5 BB B 28 BB
:§j53gf§§8ul O 0 ©Oo O 0O ©O 8 8 8
- HyE" E’E — — L
623 aﬁ o L Lo
sEElET || f oz >
o, vy M =) = 'E. : L
Eo .| | __
- E8% 2
g|®. & 2 = 9 =92 2 1B =
)




I nsof ar as the production of the required starting materials is
t hese

25

may be produced in accordance wth

25 are known or
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[err] 10 1, 306, 404 [err] 1, 306, 404
11 [err] 12 1, 306, 404 [err] 13
1, 306, 404 ' 13—whil-e—stirri-ng—ihe

CITC I

- solution is subsequently boiled at reflux for 3 hours, a small anount of
precipitate is then filtered off, the filtrate is shaken out first with
water, then with N hydrochloric acid and, finally with a saturated sodi um
chloride solution, the benzene layer is dried over nmagnesi um sul phate and
concintrated by evaporation. Thgos#dulting 5 35 g of 14,
5-aceiﬁxy-24efhuxybdrb6hyr-k-chibro-l,3,4,4a,5;Qb-nexanydro-zﬁggﬁdeno- 5
[1,2-c]pyridine is a viscous oil which slowy crystallizes upon standing.
35 g of :

5- acet xy- 2- et hoxycar bonyl y- 7-chl oro- 1, 3, 4, 4a, 5, 9b- hexahydr o- 2H i ndeno-
[1,2-c]pyridine are boiled at reflux for 9 hours with a solution of 35 g of
pot assi um hydroxi de in 350 cc of butanol. After cooling the mxture is
poured on 500 cc of a 10 saturated sodium chloride solution and is
shaken out thrice with chloroform After 10
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dryi ng over nmagnesi um sul phate the reaction m xture is concentrated by
evaporation and the resulting

7- chl or 0alr~3+4—4a-50bthexahydro—St2H—inderett—2-€lpyridinol is
recrystallized fromisopropanol. MP. [err]. The follow ng conpounds of

formula Il may be obtained in a manner anal ogous 15 to that described
i n Exanple 43 .(Exanpl es 44 and:45): . 15 Ex.
Phys. chem constants for Ex. 44 Met hyl MP. [err]

32 45 - Ethysg MP. (isomer A) [K¥a6H04 " 33 WHAT W  IT
CLAIMIS: - 1. ‘@ process for the productron of an acid addition salt of an
|ndenopyr|d|ne derivative of formula I, [err] in which [err] signifies

hydrogen, a |ower al kyl radical of from1 to 4 carbon atons, fluorine,

brom ne or chlorine, [err] signifies (i) the cyano radical, (ii) a [err]
radical, in which [err] signifies 25 hydrogen or a | ower al kyl
radical of from21l to 6 carbon atons, or (iii) a 25 [err] [err] radical, in
which [err] has the above significance, and [err] signifies [err] hydrogen
or a |lower alkyl radical of from1l to 6 carbon atons, or [err] -and [err]

together with them{Togen aton1rorn1a’2?terocy0||c rTng Systemw (i a
total of 5 to 7 rijgh geber s, [err] d [err], S|gg|fy yd-ogen
or a lower alkyl Hagj c% of fro 1to‘2'°arbon a'tom;" 30 armd n 9 %f es 0
to 3, which conprléb; a) renovi ng wat er fron1a conpound of fornula I
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in which [err] and n have the above significance, by treatnent with a
strong acid or the chloride, bromde or iodide of a strong acid, provided

- d enpl.oved ___Va|

of water, or 40 b) renoving water froma conpound of fornula Ila,
40 13 1, 306, 404 ;
13 while stirring, the solution is subsequently-«boiled at reflux for :3
hours, a small amount of precipitate is then filteréd off, the filtrate is
shagen out first with water, th#s4®th N hydrochloric acid andiZinally with
a sarurared Sodium chioride solution, The Denzene Tayer 15 ariggd-over
magnesi um sul phate and concentrated by evaporation. The resultThg 5
35 g of : S '
5- acet oxy- 2- et hoxycar bonyl - 7-chl oro- 1, 3, 4, 4a, 5, 9b- hexahydr o- 2Hi ndeno- 5
[1,2-c] pyridine is a viscous oil which slowy crystallizes upon standing.
35 g of f
5- acet oxy- 2- et hoxycar bonyl y- 7-chl oro-1, 3, 4, 4a, 5, 9b- hexahydr o- 2H i ndeno-
[1,2-c]pyridine are boiled at reflux for 9 hours with a solution of 35 g of
pot assi um hydroxi de in . 350 cc of butanot. After cooling-the m xture is

poured on,500 ccegof a 1Q . saturated sodiupg cg[orideg§okutign and is
shaken out thrice with ghl grfoform After ‘%9 dryi ng over magnesi um sul-phate
~the reaction mixture is |cdficenfr at & bys evapdration and the resul ting
7-chl or 0y 4,435 4, #a .65 9b- Hexahydro- 5(2H) - i ndeng[ 1, 2- c]ypy ki nad gi s '
recryst a _iggéﬁ%&@i sodropdnol . MP. [err]. {The f.o.grggﬂqé%épounds of
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derivative of forrmula I, [err] 20
[err] in which [err] signifi.es hydrogen, a |lower alkyl radical of" from1l to
4 carbon atons, fluorine, bromne of chlorine, [err] signifies (i) the

cyano radical3, (ii) a [err] radical, i%B0GMch [errl signifies 25 13
hydr ogen or‘(a I OVWRde RIS Fﬂa&hﬁls £ @q{algt OB aRbdt ) @
25 [err] [er1=] gﬁ‘ tanélmth f&[%&gﬁk&}& ea astsmaﬂmf tdr CAARE Bith and
[ eFT] si gnl fies Nylgdoddmicarid and finally wig & saurgtedchiodi uhcwndersoim%m@beﬁzeoar bon
atons, or [err] ‘ ]g"ef %"I‘s"\}ﬂh’é"ﬁa‘_!_ i ? s mmﬂg
het er ocycl | ri n % ” ers © 3
[err] and [err] SI gm gfsha,tdé:@@eam rBoanMloﬂsLmﬂAarsamheahydeﬁ-zH-&ﬂmol to 4
car bon at ons, yyidie; btﬁlpttest l@ﬂlIX(fOIS9 houis with & spintien ng wat er
froma co “”d d’@ % e o ot i -thchg:'ogorm.cc‘)fa
35 in Wmch[err O O A B arit DAL R t h '8
strong acid or t el dial twul 7-hﬂ@m,ﬂﬁ,4a$,9b-hedaw&odtzrla-uﬂmbh§c]@gmdholpisow ded
t hat. when [err] SFgF At f-d l.oyed for e renoval
of ‘water, ofs 40 tothat R AT y&gﬂ,“g g ?ﬁ%%ﬁ Bf“a?‘ﬁ???ﬁigﬁ"“fl a, 15
40 14 6, 404 .
14.Lerr] Ex. R, Phys. chem. constants | for Ex. |

4 Methyl M.P. 168-170° 32

45 Ethyl M.P. (isomer A)

- ; 128—130° 33
WHAT WE CLAIM 1S: —

1. A process for the production of an acid addition salt of an indenopyridine
derivative of formula L

r
CH-CH-{CH15-R2
20 R3 Ry - 20

Ry
in which
R, signifies hydrogen, a lower alkyl rachcal of from 1 to 4 carbon atoms, fluorine,
bromine or chiorine,
R, signifies (i) the cyano radical, (ii) a COOR radical, in which R, signifies
25 hydrogen l(ir a lower alkyl radical of from 1 to 6 carbon atoms, or (iii) a 25

S

L/ :
CO—-N\ radical, in which R; has ithe above sigm'ﬁcanoe, and R, signifies

R,
hydrogen or a lower alkyl radical of from 1 10 6 carbon atoms, or R; and R,
together with the nitrogen atom form a heterocyclic ring system w1th a total
of 5 to 7 ring members,
30 R, ang R, signify hydrogen or a lower alkyl radical of from 1 to 4 carbon atoms, 30
an )

n signifies 0 to 3,
which comprises
a) removing water from a compound of formula II,

N-%H—(;.H -ICHn~R2
35 - Ry Ry I 35
Ri '
OH

in which R;, R, Ry, R, and n have the above significance,
by treatment with a strong acid or the chloride, bromide or iodide of a strong acid,

provided that when R, signifies COOH, a strong acid is employed for the removal
of water, or

40 b) removing water from a compound of formula Ila, 40




in which [err] and n have the above significance, and [err] signifies (i)
the cyano radical, (ii) a [err] radical, in which [err] signifies a5
| ower al kyl radical of from1l to- '

5 in'which [err] and [err] have the above S|gn|f|cance by treatnment with é _ ’

strong acid or the chloride, brom de or iodide of a strong acid, ,and

si mul t aneously or subsequently hydrelyzing the substituent [err] to the

car boxyl radhécal to produce an aci d afiﬂis%@n salt of a conpound of figr mul a

[err], 10

10 i n whi chxgerr]whdnd!mnghév@htuhremam %%ﬂmcaﬂus@r3dnmsymdhmmg wat er
asatura

froma conmpound (&‘ ‘&ﬂ}eﬁ‘ﬂl ﬂ%mdemlﬁwd n have

onc
t he above signifi magnesmm sulphatte and. concentrated b evaporauon

signifies (i5) t he cyﬁ@mfrwmlz-eﬂffxyw)onﬂ %a&ah;afo-zmrnde(no-l ) asCO-N

[err] radical, irll&is nm @FF nific nce by
treat vmthast oiy 9‘ & strong
acid, and esteri f E@m&g s gceofaan acid

addi tion salle of sguged sodlum Laohthomfand dsrxhnﬂeaohtb(;hnce with chlorofoz:m. After 10

20 [err] b in wigg g ﬁlP og W‘?’Eﬁﬂ% err]
signifies a | owelegld g 'i pan 4Pﬁ%§$§1@‘8‘3‘8 s Bﬁwﬁ g to
daim1, in which tmaef &yaifmnmsmfxﬁa@(bsﬁdamd%ammanﬁl bux. 3. A

proces . accoidli ng te thatCesaiitred io Example 43(Evdnipleh44 dnd 4Dhl ori de, broni de or i odilfle
of a strong acid is thionyl chloride. 4. A process for the production of an.

acid addition sal't of angindenopyri ¢li Nhys, chem. constants | - for Ex.
44 | Methyl M.P. 168-170° 32
45 Ethyl' | M.P. (isomer A)
: © 128—130° _ 33
WHAT WE CLAIM IS: — '
1. A process for the production of an acid addition salt of an mdenopyndme
derivative of formula 1,

I
) CH-CH-(d-lzln-Rz

20 R3 R[. - ' 20

in which
R, signifies hydrogen, a lower alkyl radtca‘l of from 1 to 4 carbon atoms, fluorine,
bromine or chlorine,
'R, signifies (i) the cyano radical, (ii) a COOR, radical, in which R, signifies
25 hydrogen l(;r a lower alkyl radlcal of from 1 to 6 carbon atoms, or (ii) a 25

'S
L/
CO-—-N - radxcal in wh1ch R has lthe above mgmﬁcance, and .R, mgmﬁs

R,
hydrogen or a lower alkyl radical of from 1 to 6 carbon atoms, or R; and R,
rogether with the nitrogen atom form a heterocyclic ring system w1th a total
of 5 to 7 ring members,
30 R,,?;)‘?R mgnﬂyhydrogenoraloweralkylradlcaltoffmmlto4carbonatoms, . 30

n signifies 0 to 3,
‘which comprises
a) removing water from a compound of formula 11,

35 35

in wlnch R;, R;, R,,, R,andn havc the above s1gmﬁcance,
by treatment with a strong acid or the chloride, bromide or fodide of a strong acid,
prov1f ided that when R, mgmﬁs COOH, a strong ac1d is employed for the removal
of water,or
40 b) ranc’wmg water from a compound of formula Ia, : - - 40

) O B




30 derivative of formula I, stated in Claim 1, substantially as

herein described, with 30 reference to any one of Exarrpl es 1 to 24. 5. An

e al, stated in
CI aim1, whenever pr oduced by the process of any one of the pr ecedr ng

O aim 6 An acid addition salt of an i ndenopyrr di ne derivative of fornula
|, stated in 35 Claimal. v, L.

35 7. An.acid addition salt of ]
1,3, 4, Qbietrahvdrg 2 2 -ind 13940y ridine . _aci d%m
ester 15 o Tame ol nt e T e ,306,404 W

15 8. An acid“addit =i"'o‘n--s-al't' —e N-(':'H.-'Cl-'l-.(cu -R

1, 3, 4, 9b- tetrahydro 2(2H) -, _1 L'c pyr|2cﬂ 3 pro- pl oni ¢ . a(:ld 9. An
acid addition salt of 1, 3R ANIONI YA Ry U 0- 2( ) - i ndeno[ 1 2 c] pyri di ne
propi onam de. 5 = “1-10 én acid addition salt of :
1349btetrahydro N-methyl 28 H)-|ndeno[1 2- c] 5pyr|d|ne
propi onami dé? ¥ | . : i
1,3,4,9b-trtra

“'.

A oL (1 __@Ksﬁkﬁicﬂ,emmm @%@m d «et hyl
ester 12. An:aci ddltlon ‘sal t of pe R
1, 3, 4, tetrahy ro -i.ndenol 1, yridin pro ionitrjle.
10 13. ;Zn aci d g%%éyg?d‘%e?g F“”B# gc"ll"gamms’ ?u)aCO——N dp 3

1, 3, 4, 9b-t et r ahydr o- 2( 2H) - i ndena[ 1; 2- c] pyridi ne: butyrlc\R@crd ~14. :An acid.
addi tion sal t of l@wlﬁémaﬂd&bmeeher abbvy el grificriek, | nden% 2-c] pyr| d| n- 2-

stro id ar=th Strongs ack
yl)-butyric &‘Fg‘ﬂ]:“ Y:Z%:%i; s e%}"“&&r : oéithe carb&gl y1)-2- et hyI
fion salt of '

3-(1,3,4 9b-
pr opi oni c aci d An aci :
1NZ:H& ip-ylcnlﬂ-co& yl ) vaI erianic acr d.
, \ / ia
R ;

4- (1, 3131 9b- terahydro 2H i
mwluchR,,R;,&andnhavertheaboveslgnﬁcanoe,or o
c) removmg water fromacompound offormula IIs, 2

NeGH-CH-(CHy -R’zr

- i ' Ib
in which ' ' L
15 Ry, Ry, R, and n have the above significance,and PR R 15
oo T R Sl T T : EREE 5
" R,™ signifies (i) the-cyano radical, (ii) the carboxyl radical, or (iii) & -CQ—"N\;
. E R,

radical, in which R; and R, have the above significance, '
by treatment: ‘with a strong acid or the chloride, bromide or iodide of a ‘strong acid,
and esterifying simultaneously or subsequently, to produce an ac1d addition salt of a
20 compound of formula n, _ o 20

in which
Ry, Res R, and n have the above sxgmﬁcance, and _
R, slgmﬁes a lower alkyl radical.
25 2. A process according to Ckum 1 in wluch the removal of wawr is effecved 25
under reflux.
3. A process accordmg to. Claim 1 or 2 1n whlch the chloride, bromide or iodide
of a strong acid is -thmnyl chloride. =
" 4. A process for the produgtion of ‘an ac1d addmon salt of an indenopyridine T
30 derivative of formula I, stated in Claim 1, substannally as herein described, with 30
referencetoanyoneofExampleslmM :
5. An acid addition salt of an mdenopyndme derivative of formula I, stated in
Claim 1, whenever produced by the process of any one of the preceding Cla:ms
.6 An acnd addition salit of an mdenopyndme derivative of formula L smted in
35 +Claim 1. 35
7. An acui addm'on salt of 1, 3 4 9b-tdtrahydro—2(2H)-mdeno[l Z-c]pyndme pro- .
pionic acid methyl ester.
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17. An acid addition salt of
1,3,4,9b-tetrahydro-2(2H)-i ndend[ 1, 2-c] pyri di ne 20 val eri ani ¢ aci d.

20 18. An acid addition salt of
1,3,4,9b-tetrahydro-2(2H)-indeno[ 1, 2-c] pyridine caproic acid. 19. An acid
addition salt of 7-chloro-1, 3,4,9b-tetrahydro-2(2H)-indeno[1, 2-c]- pyridine

propionic acid. 25 « " 20. An.acid addition salt of
7-methyl -1, 3, 459b tetrahydro 2(2H) -i nde??&}]@g c] - 25 pyridi ngs
pr opi oni c ac*d._Z.‘L__Aa_au_d_a,ddu_l_on_sa

7- et hyl h1 34 9b- te;ILSalAychmd-a&(lﬂiﬂ)s&k Dﬁl%hﬁ?b}neﬁhqu-mﬂ}-mdmnﬁ,zmimldmnm— aci d.
22. A ce
compound 30 g At el 5B LAkl Gt Rebr e

acceptabl e cas rl er or1o 4Ed addition salt of 13,4,913ﬁuﬁydrAN ﬂ{eaath(zﬁ) S@no[l@ik@,l:t er esl

Pat ent Agents, @sminor Street, London Agents for the
applicants. Pri nt ed flé W'°§1§ﬂg§'¥"6ﬂ’é‘?r9‘2@i? f"‘é‘é“’W‘ Ruiding gror o
Press, Leami ngton 5pa,, cid ﬁ%&@%fbvﬂme@m&m(zﬁi ;‘naa@n z@pﬁ@uahanpt on
Bui | di ngs, Lardon, projfisddi2AY, from whi ch copies na tai ne
13. An acid addition salt of 1,3,4,9b-tetrahy 2(2H)-mdeno[1,2—c]pyndme
butyric acid.
14. An acid addition salt of 3-(1,3,4,9b-tetrahydro-2H-indeno|1,2-c]pyridin-2-
yD)-butyric acid.
15 15. An acid addition salt of 3-(1,3,4,9b-tetrahydro-2H-indeno [ 1,2-c] pyridin-2- 15
, yl)-z-methyl propionic acid.

16. An acid addition salt of 4-(1,3,4,9b-tetrahydro-2H-indenof 1,2-c] pyridin-2-yl)-
valerianic acid.
: 17. An acid addition sait of 1,3,4,9b-tetrahydro-2(2H)-indend|1,2-c] pyridine
20 valerianic acid. 20
18. An acid addition salt of 1,3,4,9b-tetrahydro-2(2H)-indeno[1,2-c]pyridine
caproic acid.
19. An acid addition salt of 7-chloro-1,3,4,9b-tetrahydro-2(2H)-indeno[1,2-c]-
' pyridine propionic acid.
25 20. An acid addition salt of 7-methyl-1,3,4,9b-tetrahydro-2(2H)-indeno[1,2-c]- 25
pyridine propionic acid.
21. An acid addition salt of 7-ethyl-1,3,4,9b-tetrahydro-2(2H)-indeno[1,2-c]-
pyndme propionic acid.
2. A pharmaceutical composition incorporating as active ingredient a compound
30 of Clalm 6, in association with a pharmaceutically acceptable carrier or diluent. 30

B. A. YORKE & CO.,
Chartered Patent Agenits,
42 Upper Grosvenor Street,
London W1X OAC.
Agentts for the applicants.
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