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SUBSTI TUTED 1- PYRI DYLOXY-3- | NDOLYLALKYL N3- 2- PROPANCLS, PREPARAT | ON,

AND USE THERECF The present

invention is concerned with hererocylic carbén

conpoupds of the indole series having an am no substituent, and with

enployment of .the pyridinyloxy group in this fashion.

their

i

hi O
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15

|'%ar ge body of p:icr art exists relating to co&b

affecting and body-treating processes enployingbbﬂngggfnpounds. 5

3- - 2-hydroxypropyl ar.l e series which have beta-adranergic receptor
bl oc Xivity and.' or vasodilatln; properties and are useful in

treal cardi ovascul ar di seases. Mich of this prior art concerns the
bet a- er gi ¢ bl ocki ng agent class of these serles 10 of conpounds. T;-e
prototype~tor these structures is praopranoio.'; che=icall;, 1- '
(I'sopropyl mi no)-3- (I-na*hhylorA-2-propanol. Prrprano:| and sone related
r.lhthyboxy prz?3aola ises are the subject of ';.S. -Patent No. 3,337,623
‘tssued August 22, 1967. NL-erous subse;ue-n: pa:ents have been gran:ed
coverini carbocyclic et wesrirorashietyrophertDs aromatlc rings or

heteroc’ ycl ¢ “syst eRPorEpitited I 1me -TRRA Gy IBEF 0P cof*Dr opr anol ol . A
series of patents has—beer—grat = —f—Batdw—drscl osi ng t he

These conpounds and

ts. are disclosed and cl ai mred as useful antihypercensive agents.
These patents, wahehrat&el ifleRt:diel HWordernegener abtarodysel eaachhe fol | owi ng
generic structure (1 &

compounds of the indole series having an amino substituent,
and with druz bio-affecting and body-treating processes

employing these compounds,

of 3-(zrvloxy)-2-hydroxyrpropylarine seriss which have dera-adrenarzic

[t¥
[
t
w

recepzor blocking astivity and/or vascdilating properties an

[

seful in creasmeat of cardiovascular disesazsas. Much of this prior
ar:z concerns rhe bsga-adrenergic blocking agans class of these series
of co:po?nds. The prototype for thesa structures is proprannlisl;-
ehezically, l-(i{ssproprlamino)-3-(i-naphthyloxy)-1-propancl.
and some related ns#h:hyloxy praopanolacines are the sudisct of V.3,

0. 3,337,828 issued Augusc 22, 1967, Nuzmerous sudssjuens

%

Pazont

patents have been granced covering cardueyclic asthers ip which other

arocatic rings or heterscyclic svystems rzplaced the naghshyloxy gravd

of proprznolol.



R2’ [err] 0 mherern ‘R is al kyl, phenalkyl, phenoxyal kyl ; Rlerr] is [err],
wWth L.O 2 [err] being al kyl -or aryl R is H CN,
OH, &L, C1, "NO 2, F, pyrronI oxadi azol yl . The series of Bal dwi n pat ght.
assigned to Marck & Co., Inc., 10 conprise the follow ng: 4,000, 282,}
Decenber 28, 1976; A4, 060 601, " Novenber 29,. 1977; 4,091, 104, May 23, 197§;
4,092,419, May 30, 1978 4,144,343, March 13, 1979; 4,145, 425, March /20,
1979; 4,151,284, April 24, 1979; 4,210,653, July 1, 1980; 4,259, 327,; Mar ¢h
31, 1981; 4,263,307, April 21, 1981; 4,279,913, July 21, 1981; and *
4, 3§§}351 15 May 11, 1982, A preferred conpound of thrs seri es,
1

2-( terc.-butylanrrno) 2- hydroxypropoxy] 3-¢yar. opyri di ne, also known as
VK- has under gone consi derable furtherzstudy as described in: Sweet, et
al ., The Journal or. Pharnmacol onv and Experinental. Therapeucics, 211/1,
195-296.20 (1979); Sweet, et al., Cinical and Experinental Hypertension,
1(4), 449-471 (1979); and Vickers, at al., Drug Metabolismand D sposition,
8/ 3, 163-167 (1980). Acute studies in man were term nated, however, when
MX-761 was found to.be teratseg@of pdchnk AbDbded godnt Al toCHI HMaCauin - 3-

disclosing the employment of the pyridinyloxy group in this fashion.
These compounds and their salts are disclosed and claimed as useful
antihypertensive agents. These patents, which are ;is:ed below,

| \) . . 5 generally disclose the following genefic structure (1)
-/

RZ
@-«\(\m
N or® .

(1)
0
"
wherein R is alkyl, phenalkyl, phenoxyalkyl; Rl is ¥, C-L, with L
0

1"
being alkyl or aryl; R’ is H, CY, CF,, OH, C-L, CI, 30,, ¥, pyrrolyl,

30
- oxadiazolyl.
The series of Baldwin hacenzs, assigned to Merck & Co., Imec.,

'10 comprise the following; 4,000, 282, Dece;be: 28, 1976; 4,065,601,
Noeeuber 29, 1977; 4,091,104, May 23, 1978; 4,092,419, !ey 30, 1978;
4,144,343, March 13, 1979; 4,145,555; March 20, 1979; 4,151,284,
April 24, 1979; 4,210,653, July 1, 1980; 4,259,327, March 31, 1981;
4,263,307, April 21, 1981; 4,279,913, July 21, 1981; and 4,329,351,

15 May 11,.1982, |

N A.preferted conpound.of this series, 2-[3-(tert.-butylamino)-
2-hydroxypropoxy)~3-cyaropyridine, alse known as MR—761;_h5§ uﬁdergone
considerable further study as described in: Sweetr, et al., The

Journal of Pharmacolosv and Experimencal Therapeutics, 211/1, 195-296

20 (1979); Sweet, et al., Clinical and Experimeatral Hvoertension, 1(4),

449-471 (1973); and Vickers, et al., Drug Metabolism and Disposition,

8/3, 163-167 (1980). Acute studies in ﬁan were terainated, however,

when MX~761 was found to be-:eratoéenic in rabbits after chronic



admi ni stration at high doses (cf: Journal of Medici nal Chénistry 22/ 11
1284« 1290 (1979)) [err] MK-761 [err] 3 3 OH A series of ’ g
-|nﬂnl--3 yl-tert.butyla_4nopropanols (2,3) with-antihypertensi;e proper

vias descrlbed in: Kreighbaum et al.

, 5 US. Patent No. 4, 234,595
Novenber 18, 1980; U S. Patent ‘No. 4, 314,943 patented February

d Journal of . Nbdicinal Chem stry, 23:3, .285-289 (1980). [err]

\Nre (2) is deS|gnated J 13105, al so known as buci ndol ol, and
| y undergoi ng.evaluation clinically asan antlhypertanslve age

administraticn at high doses (cf: Journal of Medicinal Chemiszry, -

22/11, 1284-1290 (1979)).

0 .
Y wmctery , cHel

A series of indol-3~yl-tert.butylaminopropanols (2,3) with
antihypertensive .properties was descriSed in: Kreighbtaun, e:'al.,
5 U.S. Patenz No. 4,234,595 patented November 18, 1980; U:S. Patent No.

4,314,943 patentad Februafy 9, 1982; and Journal of Medicinal

Chenistry, 23:3;_285—289 (1980).

o

{ C ;
—U\N /\Rz OH.
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A prefer-ed conpound of he series represen:ed by
t*acture (7) is designutea My 13105 also known as bucindolol, and
10 is cur*ertlv unde*going evaluat*on clin‘cally as an antihypertensive

ageat.

MJ 13105

ties
9,

10
ney

o

N



3

“This invention concérns a"series of vasodiilating agents Ravimg a iange of -
bet a- adr ener gi-c bl ocki ng potency and possessing the general fornula | an
t he. phar maceutically acceptable acid addition salts thereof. [err] [err],
(I') In the foregoing structural formula, [err]. CON[err] or [err] wt
and * Dbeing independently chosen from hydrogén or [err] being |over alfk
aryl, or arylalkyl; | is [err] Ris hydrogen or [err] wth L being - {>
sel ected fromalkyl, aryl. 1 2 substiteutéd aruyl. or arylalsyl; R, R,
and 3 are independetly selected from hydrogen or alkyl; and C is

"

halqug, hydr ogen, hydroxy, al kyl or alkoxy. As will be appreciated from

t he resentation of its bonding in Fornula I, the indolyl system shown
therein is attached (i.e. attached to the remmi nder of the nolecule) at its
~ 2- or 3- position. Preferred conpounds have X in the 3- position of the

~ Pyridine ring and the indolyla' >yl al ni nopropooxy side - -4a - in the 2- or

4- POs! tion of the pyr 'I'rg:ll.snienvl’nlt:lr.]og'conurprlx’sei esgrrigsd of vasodilating agents

having a range of be:a—idrencrgic blocking potency and possessing the
general formula I and the pharmaceutically acceptable acid addition

salts thereof.
X

o

(0

0

N

1 ]

3
(1

In the foregoing structural formula, X is CHO, cuzon. o, c1-'3.

' CO.\'R'R" or cozn" with B® and Rb being independencly chosen fro= _

hydrogen or R‘, and B¢ beizg lower alkyl, aryl, or arylalkyl; Y is

H, OH, . nhalogen, acylexy, alkoxy, aralkvloxy, arﬁlcxy, or COO(Cl _Galkyl);
o]

(1]
R is hydrogea or | C-L wvith L being selected from alkyl, aryi,
substituced arvl, or arylalkyl; RY, R, A and B are independencly
selected fron hydsogen'or alkyl; and ¢ iS halogen, hydrogen,

hydroxy, alkyl or alkoxy.

As will be appreciated from the representation of its
bonding in Formula I, the indolyl system shown therein is
attached (i.e. attached to the remainder of the molecule)
at its 2- or 3~ position.

Preferred compounds have X in the 3- position of the
pyridine ring and the indolylalkylaminopropoxy side



“include those wherein: Xis or amido Y is hydrogen; Ris"

al

o | > [err] are. lower aly; A and B are tydrgen; C being- hal ogen,
tydrodaqQ\ hydrny, allyl or al kmMW-Tevord "lower”,, in all occurrences in-
the preseht description wherein it indicates a carbon-chain |ength, neans
"{C _ 7. The Invention 1ncludes conpounds having the foregoing
St\(uct bphadnf ix rthie 2« by ‘h-n@oshﬁwcoﬂ deynidﬁmsaﬁng th?reférred\s stated, X in

= C!ﬂém Ra and * are
erdent |y cﬁ]é?e(nﬁfroa hy rogen LS R&;ﬁl C %#‘ower al kyl (C1 to C4);

ary'; brisiydreRei . R imdvdregenindiiesed Ri srprloweralil; ApoEed@ . It is

al so praf@mgaqgtcangathm t}@&egerﬁ hp@xdy, Cdy éMe pyridine ri ng_)

system represents a second substituent on the pyridine ring, being
H err] al ogen, acyl oxy,  al coxy, aral kyl oxy, aryloxy, or COO((err]
allyl). Pr eTre ubhy "Jower", ihhall occurrences inythiedpnggengroup i s coupled to

:)ggl Etlnon Lﬁ; hﬁ%gg}gﬁ&gr err?t%%%%ga%gﬁ%ddwgﬁz af)rkyl4- aryl,

subst i t'tﬁle@é-‘rdlo R, ‘R - A and B are l.ndependently chosen from hydrogen
or al kyl . C represents a substituent In the benzo 10 ring of
I ndole and is selected from hydrogen hal ogen, o “al kyl . al koxy, or
hydroxy. The indole noiety ltself . E‘referably coupled to the main side
chain thr ough i t:ge 3"“156% .’t%/b es cmoun s ving the fofegoing
structural formula (I) and r.he acié adéition salts :herenf As stated, —.
- y .
X in Fornula I ;"is _ -CHO. -Cx, -Ct-'a. -coNR*R?, -002R or CHZQH- b‘)
&* and Rl’ are :I.udependen 1-.- chosea froz hyérogen or A o Wwhich is
lover alkyl (C; to C,): aryl; or arylalkyl. The aryl, however, is preferably
-

,.,.,.Z.....,.,. TS SONST ROSemesi. e e % s3 me w st clmme i b s e e
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For medicinal use, the pharmaceutically acceptable acil addition salts,
those salts in which the anion does not contribute 15 significantly t
toxicity or pharmacol ogi cal activity of the organic cation, are preferr
The acid_addition salts are obtained either by reaction of an organic
of structure | with an organic or Inorganic acid, preferrably by contaft }r
solution, or by any of the standard nethpds detailed In the Ilteraturefanps
avai l able to any 20 practitioner skilléd In the art. Exanples of usgful
organi c acids are carboxylic acids such as nalaic acid. acetic acid, '
tartakic acid, propionic acid, fumaric acid. isechionic acid, succinic
acidijpannic acid, cyclasic acid. pivalic acid, and the |ike; useful

| norgani ¢ acids are hydrohalide acids such as [err]; sulfuric acid; 25
phosphoric acid; afi®™¥he IFiiRp1sq preferred) thac ¥ e piraghed 4P Sp6 3T PEALP  t he
conpounds of the pHESKNbyridiie RidgORsienC! Lid@ratkdes afrciiBtsubsdicubs xer f or s,

that I's, m xt \ | fd | |1
ot 1. L un e ho FERLATEISR, feihg H GG (bl |

t he _6 individu I vi dual_ . enantioners are

commonl y desi gnat edaraldylexhg arplate o CPRG, wotHdildn (FEFERAE¥ct, by (4)
and (-) C(1) and (d) or conbinations of these synbols. The synbols tL) and
CD) and the symwls (fe and (R) pyrbingi gl A€l cdupled Torthe tRblAMmlys | ect us

cnanttomer .| ﬂifie%j[’;?ga“ Pincaripras Bt ises o8 o PRt Bsfipotde tgoeen

CO}J_]SOUI’]d i's the raq’g P-L wgtihfl.i gqugl geq,'e:-ttd fm. alkyl, ary]_', substituted aryl, or

\

b

T\/ _ 'a;ylakyl. R*, R", A, and B are independently chosen from
hydrogen or alkyl. C represents a substituent in the denzo
10 ring of indole and is selected from hydrogen, halogen, alkyl,

alkoxy, or hydroxy. The indole moiety itself is preferably
coupled to the main side chain through its 3- position.
For wedicinal use, the pharmaceutically acceptable acid
addition _ults,_ those salts in wvhich the anion does not contribute
15 signifi.untly to toxicity or:phamcolog!.cal activity of the organic
cation, are prefe:re_c_i. ‘rhc aﬁid addition salts are ol;:ained either
by reaction of an organic base of structure I with an orsanic- or
inorganic acid, preferrably by cﬁnta:t in solution, or by any of the
’ ltandar& nethods.deta:f.led in the literature and svailable to any
U/ 20 practitioner skilled in the art. Examples of useful organic acids
are eazbo?gylic a_cids such as maleic acid, aceric acid, tartaric acid,
propionic acid, fumaric acid, isethiocnic acid, succinic acid, pamoic
acid, cyclamic acid, pivalic acid, and the like; useful inorganic
'acids are hydrohalide acids such as HC1l, HBr, HI; sulfuri:c acid;
25 phosphoric acid; and the like. |
It is also to be understood tha:.t-:he compounds of the
present invention include all the optical isomer forms, thar is,

mixtures of enantiomers, e.g., racenic modifications as well as the

i st e hmm ¢ 4 s Svamn e cmewme pymn S o e g e - . e e———r—



Bliological testing of the subject conpounds of Formula | In anials
dennnstrates that they possess potent vasodilating properties 10 al ong
~arying degrees of adrenergic betareceptor blocking properties.and
is, synpat honinetic-activity. Preferred nenbers have a particularly
oeslra le conbi nati om of the foregoing actions, and ancillary
| ogi cal effects,” or a |ack thersof, mhlch particularly suits them
filc cardiovascul ar I'ndi cations, e.g. .15 use as
rt¢nsives. The utility of the conpounds of Forrmula | can be
d in various ani mal swdel s I ncludi ng antagoni sm of isoproterezyl
a.apést heti zed dog treated i ntravenously (adrenergic betareceptor
action), the spontaneous -hypertensive and DOCA salt hypertensive rat
(anti hypertensive -action), "angi otensi u-mai ntained 20  ganglion-bl ockad rat
nmodel Cvasodilator action), and in various-other animl and |aboratory
model s (cf ! DRi$16RIMBane Bherd: | TestOtRAuaPRARIBERL QB Gaboadfet hods 3, 311321
(1980)). No evidence of terato- genicity or nutagenicity has been found to
be associ at e@eshsreird tIETEBIBOERIPEINRT FesHigr Shep efime, by (+) and For use as

anti hypert englyyqs) .aea&@d'oL AUnBirdesofdGY afe..bmz..adﬁ,eu%giscabl ocking agents,
therapeutic agents of.this invention may be utilised in therapeutic

procedur es waecP) (,'e‘hﬁ'i"i wEbady dPletrdcRhdPhieh serafdrarizistyr 498t h oral and

parenterals r Q&E&Sraspccuzuypﬁeéfhaﬁ‘i Lolsliibe spyatll QueGpuadtRiAnge Of a conpound of
Formula | or. a pharmaceutically acceptable acid addition salt thereof. An(-g
ef f ecti ve - . the ensnticmer. Where no isomer desiguation is g:lven for a compound \ /

the compound is the racemic modification. -
- Bioclogical testing of the su‘bject compounds of Fowul'a'il in
anianls demonstrates that :h’ey’ 'pooseso poten: vasodilatiog "properties'
10 along with varying degrees of adrenergic beureccp:ot blocking
properties and intrinsic sympathomizetic activi:y. Preferred mbers
hove a particularly desirable co‘nbio'atioo ot the fo:egoing actions.
and -ancillary pharmacological offects. or a lack thersof, which -
por:icularly suits them for specific cazd:lovuculat i.ndica:ions, o.g. '
15 use as ontihyp_erzonsivos. The ueility of the' conpounds of Formula I )
can be dezonstrated in various snimal models including ax:zt'ago’uisﬁ' of

ﬁoprotereno]_. in the ahosthetizaa-do'g-f:root’ed : 1ntr$venou'siy'('acirone':g'ic

betareceptor o‘,ction). the spoo:an'cous hypertensive and DOCA salt o ' S )
hypertensive vat (antihypertensive action), angib:e’isiu—mintaiﬂéd ' ' o/

20  ganglion-blocked rat model . (vasodila:or -action), and in various other
animal and laboratory models (ef: Deitchun, 35_;1_., Journal ' |
Pharmacological Methods, 3, 311321; (1980)). No evidence of terato-
genicity or mutagenicity has been found to be associated with the
compounds of formula I. ' R
25 ] ~ For use as antihypersensives,’ vasodilators, andlor be:a- . -
adrenergic blocking agents, therapeutic agents of this invention may be
utilised in therapeutic procedures which comprise systemic
atﬁndshxﬂdon,bylxﬂh<n%ﬂ and parenteral routes,

e man fmmees . mel e e LS A o a = Sasepmmesoe f N



anount is construed to nean a dose which exerts the desired pharna-
col ogi cal activity. such as those stated herei nabove, w thout undue 5 f j
toxi ¢ side effects when adm nistered to a manmal in need of such treatfimept.
Dosage wi ||l vary, according to the subject and route of adm nistratio

sel ected, with an expected range of about 0.1 neg to 100 ng/ kg body }
of a conpound of Fornmula | or a pharmaceutically acceptable acid addit on
salt thereof generally providing the desired 10 t herapeutic effect.

The- conpounds of the present Invention can be prepared by a conveni ent®
genizjh process. This process involves the coupling of a Z-substituted

pyri e (IV) with a suitable V-substitutged propanol or Incipient propanol

internediate (I1). * 15 General Process [err]
(1A Hydrolysis OR (1V) \ (113) ((1©

In the foregoing general 3 process, D |s hydrogen, or preferably, phenyl; G
is the radi cal Z |'s hydroxyl or hal ogen, preferably

~chloride; Wis hal ogen, preferably chloride, when Z is hydroxyl and is
hydroxyl when Z i sohat Gﬁéﬁ‘“@é‘ﬁ%‘\"&ﬂ?“t H%'WWF‘B%VF Fofeeddi nff peactant 5 Is

Initially convert edylehelddfeaf¥i sdep@BieOft 13Vaddllestn Sd1E QRG2S fn PitkQlivel O r€action
vith the hal ogen-bearing |Internedi ate.
amount is construed to mean a dose vhich exerts the desired pharma-~

cological activity, such as those stated hereinabove, without undue
\/_) S toxic side effects when administered to a mammal in need of such
L/' ’ treatment. Dosage will vary, a;co::ding to the subject and route of
administration selected, with an expected range of about 0.1 meg to
100 mg/kg body weight of a compound of Formula I or a pharmaceutically
acceptable acid addition salt thereof generally prdviding the desired
10 ctherapeutic effect.
The ‘compounds of the present: invention can be prepared by a
convenient general process. This process involves the coupling of a
Z-substituted pyridine (IV) with a suitable L’-subs:itut_ed propanol or

incipient propancl intermediate (II)...

15 General Process B *

d ]

Hydrolysis

R € L o

N
W

w” \\//o. : HZN? |




Thi s process enpl oys met hods known in the prior art for the preparation of
I-(subsiltuted ani no) - 3- (hetaryloxy) 2-propanols as represented by the

a0d publications cited in "Background of I t he I nvention"” The
vol ves reaction of “the appropriately substituted pyridine with
[ 3- (i ndol yl al kyl ).oxazol i-di n-5- yl methanol. (or methyl halide)
| A, or 2) an indolylalkyl- am nopropanedi ol (or hal opropanol)
13, or 3) glycidol of Formula IIC. * 15 The
fromreaction of IV and Ila is Converted to the product | by
si s/under acidic conditions. This hydrolysis maly beacconplished
wth di e mneral acid of fromO_1X to |IN concen- tration at tenperatdcgs
of from about 20-100C. The producP of Fornula I can be recovered as the
free base by neutralization of the 2C hydrolysis mixture and col | ecting
the precipitate. Acid addition salts may be obtai ned by evaporating the
hydrol ysis m xture or by reaction of the free base with acid. Purification
i s acconplished by conventional means such as recrystallization. The
conver si on 3t thhéereqednsi gtperpl procesedP ds dydremenl PT RTpfémabin, Bhenyl;t he reacti on of
IVwith ZICinto the product of Fornula | is carried out sinply by heating
the epoxy et her eltheruﬁea? Jor | t he presence of a reaction inert
or gani ¢ sol \Fekst thairedicadih Qhii, 5 tihe@ fsohvdrskrl VWO @s. plebaetly No cat al yst or
condensati on agent I's. e l6 Sui t abl e sol.vents include 951 et hanol but
other reaction-inert organi @ |liquifds in which the reactants are sol uble s
be enpl oyedshblqdide; ¥ 4sphefagera preferably chloride, when Z is hydroxyl and is - ' )

hydroxyl when Z is 'hul_n‘gé:. Generally, the hydroxyl-bearing reactant W/

5 4s 4iaictially converted to the oxide anion with a strong base prior to
teaction with the halogen-bearing intermediate.
This process exploys methods known in the prior art for the
preparation of l-{substituted anino)=3-(hetaryloxy)=-2-propanols as
Tepresented by the patents and publications cited in "Background of
20 the Iavention”.. The process involves reaction of the appropriitely’
substituted pyridine with either 1) a [3-(indolylalkyl)exazolidin-5-
yl]methanol (or methyl halide) of Formula 114, ot. 2) an indolylalﬁyl—
sninopropanedicl (or halcpropanol) of Formula IIB, or 3) glycidol of
Formula IIC.
is The intermediate from reaction of -IV and Ila is converted to - /
the product I by hydrolysis under acidic conditions. This hydrolysis may u
beaccomplished with diluze mineral aci& of . ffén 0.12_\'.:0 1N concen-
tration at fenpifa:ures cf from about 20-100°C. The product of
Foraula I can be. recovered .as the free base by neutralization of the
22 hyérolysis mixzure and. collect'ins the precipitate. Acid additi_;m
salts may be obtained by evaporat:'.ng .hc hvdtolysis mixzure or by
reaction of the free base with acid. Purification is accomplished by
convenricnal means such as zecr_vs:allizlation. o
The conversion of the epoxide intermediate resulting from
2% the reaction of IV with IIC into the product of Formula I is carried

~out simply by heating the epoxy ether either meat or in the presence



5 but are not linmted to bensene, tetrahydrofuran, dibutylether, butan
hexanol , net hanol’, di net hoxyet hane, ethylene glycol, etc. Suitable redct
tenperatures are from about 60-200 C. The single step process pat hwayf -

I nvol ves the reaction of IV with SSB and this Is the preferred path 2
synthesis of the 10 products of this invention. This process is illuskr&
by the follow ng specific reaction equation which shows the preferred \
synthetic nethod of the above as Reaction 1. Reaction 1 [err] [err] \

A lerr] K>[err] 15 In the foregoing schene, X, ¥, R R, R, A 3, dnd C

are as defined In Fozrula |I. Essentially this process involves heat}$g t he
selegﬂbd substituted bal opyridine with tRe.appropriate indolylal kyl am no-
propanol. internediate (11B) in the presence of a base, all in an Inert

organic liquid under mld conditions. Standard strong bases 20 such as

‘pot assi um t - but cxade, petassi' shydroxide, or sodium hqgdride may be

enpl oyed but the sodium hydride is preferred. Simlarly, any of a nunber of
i nert organic |iquids nag be chosen as the reaction uediu or the

cyanopyri di ne and % fdtPSHSH 19TaTFRITED FOSRTOT R e Mottt Bt e  in the
presence of the baSehowliNoakkfy&Odey nlichsdeital dgekie 1s required. Suitable

solvents 1ne1ﬁde 952 ethanol but other reaction-inert organic liquids
in which the reactants are soluble may be employed. These include
q_. 5 but are not limited to benzene, tetrahydrofuran, dibutylether,
\\/ butanol, hexanol, methanol, dimethoxyethane, ethylene glycol, etc.
Suitable reaction temperatures are from about 60-200°C.
The single step process pathway involves the reaction of IV
with IIB and this is the preferred pathway for synthesis of the
10 products of this invenrion.
This process is illustrated by the following specific
reaction equation which shows the preferred synthetic ﬁethod of the

above as Reaction 1.

Reaction 1
' 2 a f < |
Y@:ﬂ.o-ﬁ no"f‘ile% base, y_. 2o,
. < SO X
\J . . ' B oh B :
aw (118) @ >

15 1In the foregoing scheme, X, Y, R, 21, Rz. A, B, and C are as defined

in Formula I. Essentially this process ianvolves heating the selected

substituted halopyridine with the appropriate indolylalkylazino-

' propanol intermediate (IIB) in the presence of a baée, all in an

inert organic uquid under mild conditions. Standard stren.g bases
20  guch as potassium t-butsxide, potassiz= hydroxide, or sodium hydride

may be employed ?ut the sodium hydride is preferred. Similarly, any

of ‘a mumber of inert organic liquids may be chosen as the reaction



but are not luited to benzene, toluene. tetrahydrofuran, dibutylether,

di met honyet hane, etc. G5Suitable reaction tenperatures are from about 5

20- 8|C Addition of a suitable crown ether, such as 18-crown-6 ether, aids
ctlon process. Fornula | products in which Y and/or C are hydroxy,

tijon\2: 10 _ Reactlon 2 [err] [err]

synt heti ¢ net hods resultlng i n conversion to hydroxyl ated products,
ps hydrogenol ysis of benzyl oxy precursors, are well known to the
practitioner and ay .also be applied .in these cases. 15 : 7
hal opyri dines are-avail ghl e commercially or ma be prepared usﬁﬁb
d nmethods for their preparation reported in the literature.
Preparatlon of related trisubstituted pyrldines is disclosed In U.S.
4,329,351, issued May 11, 1982 to Baldwin, et al.. Reference to

U S. 4,329,351 is particularly recanmended 20 ' The i nternedi ate
|ndolylalkylan1nopropanols %‘ qé erred s nthetlc i nt er medi at es,
are conveni ¥tPyTFP r'é‘éé?*ﬁd #‘E"ﬁb‘?‘b’ﬁ?‘l a"l‘%l? substituted
| ndol yl al ky}a&&neu(:lshle)..\uishm of Ind bdser cnui:aﬁgwommedhnhe I n rafluxing
al cohol contai ning sodi arbonate Thi s ocess h? i ] lustrated by
reaction e ét'itbﬂ lmu en:sne. :olme, tetra ydro uran, dibutylether,

dinahoxyp:_!gaun, ste. _Sninble reaction temperatures are from about -

s 20-80°C. Addition of a suitable crown ether, such as 18-crown=6 : : ( J
ether, _aids the meiio_n process. . S . - ST u

Formula I products in which Y and/or C are hydroxy, are
prepared by _cluvas_e of the corresponding methoxy precursor as shown
in Reaction 2:

10 ' ) ' Reaction 2

O:h:e; syothetic m:hods_-,.rgéulting in conversion :a. bydroxylated | . | ,;-
prod;'a'cts, _e-‘.g. sﬁch as hydrogenolysis of benzyloxy precursors, are u
vell knowﬁ to the c_heuical practitioner and may also be applied in
these cases.
15 Requisite halopyridines are availabie comvercially or u)" .
be prepared. using _s;_andard methods for their preparation reported in
the licerature. Preparation of related trisubstituted i:yrid:‘.nes is’
disclosed in U.S. 4,329,351, issued--Ha_y n, 195210 Baldwin, et al..
Reference to U.S.4,329,351 is particularly recommended. - ¢
20 The facermediace indolylaikylaminopropanols (IIB; R = H),
preferred syt;t_he:.ic interaediates, are conveniently prepared by

reacting an appropriately substituted indolylalkylamine (III) wizh



Reaction 3 t[err] Base A Al cohol B
.B[err] In reaction schene 3,[err], R2, A, B. and C are as defined In,
Fornula 1. 5 Forrmula | products of the present invention
wherein R is other than hydrogen are conveniently prepared by treati
correspondi ng Formula | product whereir R is hydrogen with an approp
acyl ati ng agent such as an acyl halide, e.g. undecanoyl chloride, pi
chl oride, benzoyl chloride, para-nmnmethoxybennoyl chloride, or anhydrid

eag. acetic anhydride, and the like. The reactionis Illustrated by th

fol lQw ng equati on shown bel ow as Reaction 4: Reaction 4 [err] [err]~~or
[erf]) B "2 OR [err] The indolyl al kyl ani nes
(11T) are described in the afore- menti'dned Krei ghbau, et al. patents and
Journal of Medicinal Chemstry - 12 - article, corsulation of these

texts being recommended, as also certain references cited therein. Al though
t hese referenced procedures

3-chloro=1, 2-propanediol in refluxing alcohol containing sodiunm
carbonate. This process is illustrated by reaction equation 3.

Reaction 3

no-/\orn\cl + BN ) . ’_’;;ﬁ W“Xf::@

am ) ()

(D

In reaction scheme 3, kl. ‘Rz. A..' B, and C are as defined in Formula I.
5 Formula I products of the breﬁont invention wherein R is
other than hydrogen are conveniently prepared by treating the corresponding
Formula I product wherein R is hydrog'gé \rith an appropriste acylating
agent such as an acyl halide, e.g. undecanoyl chloride, pivaloyl
chloride, benzoyl chiloride, para-methoxybenzoyl chloride, or anhydride,
,. 10  e.g. acetic anhydride, and the like. The reaction is illustrated by
\/ . the following equation shown below as Reaction 4:

Reaction &

R-C-Cl

e ’@LY\’%@’

p
-%
O-.

The indolylalkylamines (III) are described in the afore-

mentioned Kreighbaum, et al. patetits and Journal of Medicinal Chemistry



Loy

are applicable to the preparation of other I|ndolylalkylanine Internediates

not specifically disclosed therein but which are required as Inter- 5

nmedi atesyfor the present invention, representative syntheses of Fornmula |11
poyinds are given hereinbeIOM/for further exenplification. The conpounds

*:eresent | nvention can be fornul ated according to conventi onal

phar ngé¢evtical practice to-provide pharma- ceutical conpositions of unit

dqs\ qrm conprising, for exanple 10 tabl ets, capsul es, powders,

griantes,!] enmul si ons, suspensions, and the Iike._The solid preparations
coRtaiM yhe active ingredient .In adm xture with non-toxic pharmaceutical ~,
exc\pi s such as inert diluents 14 or exanpl e, .cal cium carbonate, sodi un

carbo | act ose, cal ci um phosphate or sodiuniphosphate granul ati ng and
disintegrating 15 agents, for exanple, maize, starch, or alginic acid;

bi ndi ng agents, for exanple, starch, gelatin or acacia; and |ubricating

agents, for exanple, nagnesiunistearate stearic acid or talc. The tablets

may be uncoalggigie ! l%%éi%}ti&?o@oaie%é gtk neuing RebRhdaed, & assd 0 defy
di si ntegration and-absorptionin thgygastrOintestinal tract and 20

t her eby pr ovF<IEr R TS TP AP aRETEN push, chess, Geferenen?i ASRFe STt Yyui d
prepar at i ONSaaUiphRkibee tdEneDREARRInAd! QRN 1REcTF16 Y] Mihe | REIHAAS0! UL i ONS,
suspensions, or_enul sions of the conpounds of Fornula | The aqueous

suspensi ons Bt PHEFSHIT tiated &?F‘*ﬂ&%‘a@‘%"f e Fevdred M= t8npounds of Fornul a

| cont ai n st hgeaikitd 3@ he GedaekcCtibent1dn,2 Pepresaidibisve snchedds(feh ONe or nore
non-toxi ¢ pharnmaceuti cal excipients known to be suitable in manufacture ofﬂ /

aqueous suspEATEHHALT swpAupdsniva sive jbpmetAeiev Sprofurthsy sepmplificarions yspendi ng </
agents such as sodim@cspbdac ye cibRbdayd ﬁﬁuztblnmbe TRbhxtael | ul ose,

hydr oxypr opyl net hyl cel | ul ose.
according to conventioral phatmaceutical practice to provide pharma-
ceutical compositions of unit dosage form comprising, for example,

10 cablets, ca:i:'sulcs. powders, granules, emulsions, Meuions, and the
like. The solid preparations con:ain the active muaun: in
ada:lxtute v:lth nen-toxic pbamceu:ical -:::Lyien:s such as :I.nert
d!.luents, for exaaple, calciun urbmte, sod:hm carbm:e. lactose,
cllc:lum phosphate or sod:i.un phosphatc, granula:ing and disintegrat:lng -

15 agents. far mple, maize, starch, or :lginie acid' bind...ng agents,
£or exa::ple. s:arch. gela:in or acac:i.a, and Iubricating agents, for
emple. mgnesiun gtearate, stearic acid or talc. 'I‘he tablets may
be uncoued or they may’ be coated bv kmwn techni.ques 80 as to de‘y . W/
dis:.nug’ation and absar;r.ion in the gastroin:estinal tract and

20 thereby provide a sustained a::ion over .a longer period.

Liquid preparations suitable for parenteral adninistraticn
1nc1ude solutions, suspensions, or emulsions of :he cmcunds of .
Formula I. The aquenus- suspensions of the pham:euti:al dosage
forms of the cﬁiiﬁdinds of Formula I contain the active ingredient in

253 gdnixture ui:‘a one or more nun-tai:.’i.c pha'mceutical excipients knowmn
te be suitable in mancfaciure of aguecus suspensions. Suictable
excipients are, for example, suspending agents such. as sodium carboxy-

aethylcellulnsé. ﬁthylcellqlose, hyc_lroxypropyl ‘methylcellulose,



sodi um al gi nate, polyvinyl pyrrolidor.e, gan tragecanth, and Sicm ac
~Suitable disbursing or wetting agents are naturally occuring phosph
for exanple, lecithin, polyoxyethylene stearata. Non- aqueous suspensit
may be formul ated by suspendl ng the 5. attive ingredient in a vegetjalil
oil, for exanple, olive oil, sesane oil, or coconut oil, or in a mine
oil., for exa-.?le, liquid paraffin. The suspeasions may contain a
t hi ckeni ng agent such as beeswax, hard paraffin, or cetyl alcohol.
Sweet eéni ng and flavoring agents generally used in pharnaceuti cal ;
corrp05| tions may al so be included such as 10 saccharin, sodium cyclanate,
sugar)and caranel to provide a pal atable oral . preparation. The conpositions
may so contain other absorbin- agents, stabilizing agents, wetting agents
and buffers. The conpounds which constltute this inven.tion, their nmethotds
15 of preparation ard their. biologic actions wll appear nore fully from
a consideration of the follow ng exanpl es and appended cl ai ns which are
given for the purpose of illustration only and are noe to be construed as
limting the inventiQn.f i8Rl 61/ M0y S §RRR 1dond, Nhud REifQhhOVANG€XANDI €S, used
to illustrate the foregoing synthetic processes, tenperatures 20 are
expressed in degreescaCit-siSeigatly dithifsite oF WARGIBAASICS 2B BSYFAEG IOFREI8d. The
nucl ear magnetic re%@&l@{a@ﬁeséIM&nﬁpe&m&,c‘n%wﬁuﬂsqaeqsuz efer to

chemi cal shif:s (S expressed as parts per mllion ver sus

tetramet hyl silane (TIS) as¥referEnwereationidny de orFHatdy RFRIR 12 €4 reported
foryhe various shl ol thet it SREEL AR Il COLERSBANGSZE | 10 Lh-t
Dinber of hydrogen arons of a par:icular funczional type in the nolecul e.
The“nature of the siikte |eeseocfubt the istiera) 4id FREpreRer  gldauic parafzia.

The suspeasions may contain a thickeaning ageﬂt such a5 beeswax, hard

ACi 2

paraffin, or cetyl alcohol. Sweetening and flavoring agents generally
used in pharmaceutical compositions may also be includad such as

10 sacchérin, sodium cyclamate, sugar and car;mel to orovide a palacable
oral preparacion. The compositicns zay also contain other absorbiag

agents, stabilizing agents, wetting agents and buffers.

The ceﬁacunds which constitute :his invention, their merhods
15 of preparat*on and their biologic actions will appear more fully from
Lo a2 consideration of tha following examples and appended claiag which are
\~4/ . given for the purpose of illugt:atiqn orly and are not to be construed
as limiting the iavention in sphevre or scope. In the following exampleas,
usad to illustraze the foregoing syn:he:i;.pfocesses. temperatures
- 20  are expressed in degrees Celsius (°) and meiting points ars uncorrected,
The nuclear magnecic resan#ncé (WMR) spectral charactaristics refer
to chagi:al.shif:s 5 expressed as parts per million (pom) varsus
ta:rame:hyisilane (TMS) as\refe:encg stagdard. 'The.relative araa
reported for.:he.varicus shifes in the H MR specsral data corresponds
25  to tha number of hydvogen atems of a parsicular funciional type in the
molecule. The nature of the shifts as to multiplicicy is repcrred as

road sinpler (bs), singlec (s), pultinlert (@), or doublet {d).



broad singlet (bs), singlat (s), multiplet.(n) or doublet (d). 14
Abbr evi ati ons enpl oyed are DVSO d6 (.deuterodi net hyl sul f oxi dej, CDC 3
(deut giQghl.orof orm) and are ot herw se conventional. The Infrared tIR)
spect/ral \descri ptions include only absorption wave nunbers (cm ) having

functirghrN\ group ldent[ficatiol valu The IR deter- 5 m nations were
enpl pyay Nsi ng potassiumbronide [err] as diluent The el emental anal yses
are ®nt\d as percent by wei.ght. Synthesis of Internediates A
Interxediajes of Forrmula.-111: 10 ' 3-(2[err]

2- Uet N pr/opyl ) - 6- =t hoxyi ndale (R R Me. Aand B- , C- 6-MO To 5,2

M. of a chilled 25% aqueous. sol ut ot 8f di net hyl - am ne the follow ng.
added sequentially with stirring and continued cooling: 16.9 nL of acetic
acid, 7.2 nL of 37% formal dehyde, 27 aL 15 of 95%ethanol. The resulting
stirred solution was kept at O to -Sp with a cooling bath while

6- met-hoxyi ndcl e (100 g, 0.07 nole) was added in portions. This m xture Was
stirred and YabilsY bRl OEL thSOS.PO U Cloa e dnsL20x:8), @B@- hal f hour and then
hel d at BOOASm{t stirring for 3 S‘ .The réag{sl on.mxturé was then chilled
to 10- 150 Zdetmdﬂaef"m)f!ﬂédfM!Mﬂl*O‘ﬂﬂ@PMQNE@_‘ infrpted aci dic mi xture was
decol ori zed Gt 8 Qeiochdds{GLGEL edSeioh vhietdSreade basic using 245 niL
of 20Z NaOH ‘\%\ﬁafpe Bg ng c%to edﬁz nd %??rrsgﬁt °A re‘sul tel ng brown oily
precipitate G 3) Baviex f‘em'-m%:tlw? 1&&€$f¥°h€-°ex11PQct‘%= Weetterat er - washed,

S wminations ueu cuployed using pe:assiun bronide (Knr) as d:lluen:

(
The elemental anazlyses are_teportcd as pezcent by we:f.ght ‘ g? )

Synthesis of Intermediates

A. Intemedu:es of Formula III
EXAMPLE 1

10 ' 3-(Z-Aniua-Z-nnthylptopyl)-é-utho:yinéole
: SR .He,AlndB = B, C-S—MGO)

To 15.2 ulL of a chiued 252 aquous solution of dinethyl-

_amine the following were added seqmtmly with stit:ing and cuutinued '
cooling: 16.9 mL of acetic acid, 7.2 n:.'of 372 formaldehyde, 27 ml

15 of 952 ethanol. 1'hc resulting stirred solu:ion vas kepc at 0°
to'-5° with a eooling Bath while s-ne:hoxyindcle (10 0 g. 0.07 mle)
wvas sdded in portioms. This mixture was stirred and gradually wnmed ‘
to. 30° over: a period of one-half hour and then held at 30° wi:h ' \J
stirring for 3 hrs. The Teaction mixture was thea ch.lled to 10-15° l

2¢  and ar.idified with 170 oL of 2§ HCI. m; acidic mixcure vas decolorized

- (Darco G=60), filtered and the f:ll:ratc made. basic ns.ug 245 oL of

207 NaOH while being cooled and stirred. A resul:ins ‘brown oily
precipizate vas ether u:’ac:ed and the extracts were water-washeé
dried ('qgsok) and concentrated to a brown o:uy residue (14 g). Th_e.

25 <tesidue was recrystallized fron'isopropyiét'hez.' and hexace to 'yie.ld:.

9 g (65%) of Methoiygra'_-ine as a tan sciié, =p 88-90°,

*Registered Trade Mark



dried ([err] and concentrated to a brown oily residue (14 g). The 25
residue was reerystallized fromisopropylether and hexane to yield 9 g«
(6596 of 6-nmethoxygranine as a tan solid, [err] *Registered Trade Mark~
15 - A m xture conprised of the 6- nethoxygra-lne (7.7 g. 0.04 ol e) |, £
2-nitropropane (26.5 g,-0.3 nole), and NaOH (1.7 g pellets, 0.04 -
refluxed under a ni trogen atnosphere for 3-S hrs. The reaction nlxture
cooled to roomtenperature, acidified with 10%5 acetic acid and"
extracted with ether. The ether extracts were water-washed, dried
(1&gS04), and concentrated.in vacuo to a residue. Recrystal lization of
rg¢sidue fromisopropyl al caboi-wacer gave 7.6.9 (80% of

3- nerhyl-2 ni t ropropyl)-6-net hox4yi Adéle as a tan solid, Mp. 98-1000.
10. The ni tropropylindole copounad and. actlvated Raney ri ckei
(4.2 g) were conbined in 80 nL 95% et hanol and heated to reflux. Heating
was halted as a solution conprised of 85% hydraz' ne hydrate *

(7.8 S) in 8 M. 955 ethanol was added dropwi se. The: reaction m xture was
then heated at ref Lux f I t om tenper at ureyand 15
filtered. The filtrate &é§%33%g€ﬁ$rgfg " gﬂmg adUaﬁ;Q Which sldwy
solidified and waswot@c 2-gt@abdopane d26f § @moetdw@ asetmt' dli7sopitpssl ether to

gi ve 4.2 ¢ of pr OCU‘!S-’:[.MIQ Qa's z_']ézzl %2,,,%9” a %ApélgaelT\Eatg..sL‘g;ar ].’o' 3-5 hrs. The

reaction mixture was cooled to room temperature, acidified with 10%

7\ .
K’\) 5 acetic acid and extractsd with ether. The ethar extracts were
Ny ' water-washed, dried (ugsoa), and concentrated in vacuo to a residue.

Récrys:alliza:ian of tha residue from isopropyl alcohol-water gave
7.6 g (80%) of 3—(2-=e=hylf2-nitraptopyl)-6—=ethaxyindo1e as a tan
solid, n.p. 98-100°. '
10 : The nitropropylindole compound and activatad Raney nickal
(4.2 g) were éoabined in 80 mL 953 ethanol and heatad to reflux.
Hea:ing-was halted as a sélu:ion comprisaed of 83% hydrazine hydrace
(7.8 g) in 8 ol 95; ethanol was added drcp;ise. The reaction mixcure
was :hen heated at reflux for 2 hrs, cooled to room temperaturs and
15 f11 :ered. The filtrate was concantrated to a residual oil which
slowly sclidified and was raq:ystalli:ed from ethyl acetata-isopropyl
K f ether to give 4.2 g_og product, @.p. 125-128°.
\“{ . o EXAMPLE 2

2-(}-Ami_o-2-me:hy1 ropyl)indele
20 : (R" = R" = Mz A, B, and C = H}

A solution coaprising indole-2-carboxylic ﬁcid (0.0 g,
0.06 mole) and :hicnyl’chloride (20.0 g; 0.17.nole) in 130 mL of dry
Et 0 was stirred for 12-18 hrs at room cezpe:a:urc under a nit—cgeu
atmosphare. The reaction mixzure was Exﬁtered and the filtrate was
25  concentratad :? an oily residue uhic§ was taken up in 150 mL of dry
5:20. This ather solution was trzated wi:ﬁ 80 3l of dimethylanine in
90 ml of Etzo. The athersal reaccion mixture was corcentrated to

dryness and the residue crystallized in lsopropyl alcohel., The solid



20 [err] A sol ution conpr|5|ng 4ndol e- 2- carboxylic
aci d (10 0 g, -0.06 nole) and thicr.ylJ chloride (20.0 g, 0.17 'nole) in 130

m. of dpy~Et20 was stirred for 12-18 brs at room tenperacure under a
nitrogeAd atnpsphere. The reaction mxture was filtered and the filtrate
was 25 co cent-ratd to an oily residue which was .taken ur in 150 ni of
dry EtZ0. i s\éther solution was treated with 80 nL o: dinethyl.aine in
90 niL -éPXg; he ethereal reaccion mxture was corcentrated to dryness
~and the\ esi rystalllzed in isopropyl alcohol. The solid - 16 - was

ration to give 4.0 g (34'.% of the 2-indolylam de product;™

.n1p; 118-1 e am de was dissol veth i-n" 100 nL THF and this sol ution wa\u)

added dropwi se to a stirred suspension conprised of 3 Slithiur 5

al um num hydride -in 50 nL of TMF under a nitr.ogen atnosphere. After hea:
at reflux for 2 hr. the reactlon m xture was cool ed and deconposed |

with a s-all anmount of water .ddilute NaOH solution. This mxture was
filtered and ¢afaas$1laletsrbatfe1:eam&.eatgiaé ed § 08 besicdualiaWid-adohi ch was taken u.
in absolute ethanol and treated with a slight excess of 10  dinethyl
sulfate. ThePP¥stl +-Png®at®ohol i ¢ sol ution was stirred at room tenperature
for 4 hrs and then cRanGaEs Lat 8esdvkd LaQU® ol @rdiny TiRGSsoflic¥daN@s @S T esi due t he

tri'mechyl axi ne quaternary salt. 1l The
crude quat er n¥f$? %‘é?"t‘“pf%ﬂ69&'“{’3‘“?5""@‘““0“’6’]?‘1?&I°é)3 WL 1 rred with XaOH
(2.0 g pel lset SualuDfyerial €) s@ B o2 TiH {nb QP R2Ren ataosphere. after | “~

-
..

heat at reflux for 2 hr, the réaction mixtufe was cooled and deco:?osed

C

with a szall anount of water -and dilute NaOM solution. This ﬁizeure
was filtered and the filtrata co1ceﬁere:ed o a residual oil uhicﬁ"'T
was tarkea up in absolute ethanol and t*eated with a slign- excess of

10 dizathyl sul;a.e. The resulting alcsholic solucion was sti a:n
roon temperature for 4 hrs and thea concentrated in 33533,:3 drynass
giving as eesidue_che :rime:hyleaﬁne eua:ernary salt. . |

. The crude quaternary salt product (3.0 g, 0.01 mcle) was
conbizned wi:H-ReOH (2.0 g pe’leﬁs, 6 05 mole) and 2-n¥:*cpr=3eae '

15 (@5 al) and the n-x:ure was heated at reflux under a nizrogen aeucsekeee
for 1 hr. The resul:ane ‘dark thick mixture was cocled, diluted with
water, acidified with acetic acid to a pH of appiaxiﬁateiy 6 and then-
extracted vi'h EE,0. THese'Etzo extracts were combined, washed with | W/
water, dried (.550 ) and concencrated to a datk residue which was

20 chromassgraphad on a silica_coluzn end ‘diluced w-Cn mechylene chicride.

Removal of ;ﬁe nethylene chlo:iée and :ec:ysealli;aCien of the cruda ..
material freﬁ isoﬁropyllalcehol-ua:et gave_0.4 g of 2~(I-mechyl-2-
nitroétanvl)‘ndole as a cream calored solid, u.p.-102-103°.

Redac:-on of :His 11:ro producs ’H Ranay nickel and -

25 bvdra:ine ac:e:d;ng to cHe procedee used ia ”xa* ie 1 above yields
‘the desired Lﬂnalaznxlar-ne as a vhite solid, m.p. 130-133°.

Addit:ou:l exaaple: of ~1dolea1!'la"*n=s are displayed in.

Table_;.



15 (15 nlL) and thé m xture was heated at refal ux under a nitrogen

atnosphere for 1°hr. Th_ resultant dark thick m xture was cool ed, di
with-water, acidified with acetic acid to a pH of approximtely 6 ayg
exttracted with Et 0. These Et 0 extracts were conbi ned, washed wit
water, dried (MygS04) and concentrated to a dark residue which was 2(
chroza:tgraphed on a silica colum and diluted with =ethyl ene chl ori\de.
Renmoval * o' the nethylene chloride and recrystall'zacion of the.crude\”
material fromisopropyl alcohol-water gave 0.4 8 of 2-(Z-merhyl-2-/,|\
ni tropropyl)!adole as a creamcol ored solid, c.p. 102-103. Reduction of
thiﬁfﬁirro product wth Raney nickel- ard-25 hydr azi ne aciording.to the
procedure used in Ea-ple 1 above yields the desired indol al kvlam ne as a
white solid, mp. 130-133. Additional exanples of indoleal kyl ami nes are

di spl ayed in. Table 1. _17- Table 1 Indolealkv lanmires 2 A
C R{err] Exanple’ RL R A °
i Mo M Tableal H H
Indolealkvlamines |
2 A
1
“/ - .
o vl j@
v A -
2 3
(171)
Exazp? 1 2
Exazple R R A B c
3 Ye B 3-8 Me H
5 4 Me Me C2-Me H . R
5 Me e 2-n y: 5-Br
6 Me Me 2.5 H 5-0%e
7 i Me 2-1 x B
8 H Me . ) 2-!_~Ié ' Me . 5=0Pr
10 9 R Me  3Me Me . 5-3r
. 10. Zfe . Me 2-H o ._ 6=-0Me
Y 11 o Me H 2-Et H. 4-C1

12. . Me . H . __2-H- B o 7-0Me



5 Me Ma 2-H H- 5- Br
.6 Me Me 2-H H 5- Ova
7 H e 2-H H . HS8

H : Me 2- Me e T 5-Cpr * 10 9

H Me - 3-ME Me R 5-Br 10.

e A Me 2-H H 6-0.b 11

Me H 2- Et H 4-C 12

Me [, H 2-H" H 7- Ove -18- B.

| nt es of Formula 1 EXAMPIE 13 3-] ' ' £

] 2-( |)-1,1-dimethylethyll am nol-1,2-propanedi ol Evdrate (I1B) SJ
A m x\ure ae, -di zet hyl - 3-(3- 1 ndal yl ) et hanam ne (10.0 g, 0.05 nol e),
Na2CC3 3 g, 0.11 nole). 3-chloro-1, 2- prop.ariedi ol (7.0 S, 0.06 nole) and

Et OH (250 zL) was stirred overnight at reflux. "After cooling, the mxture
was flltere 119 fyacua. The resi due was dissolved in EtOAc,
decol ori zed ?%:g %&‘28% 3‘7"18I evaporated to a volunme of 100 nL. . The
sol ution deposited a white somkh was recrystallized from Et OAc to
give 7.7 S (55Z2), myp. .. | crystallized with one-fifth
nol e of water. Usingné ;gj.%%gﬁégl %Rq&y ormula Il in this or a
simlar procedure readiTy QI VES a varl e orrmula 11B i nternedi ates. 1S
5 A mixture of c,gymmyﬂs(WymWWne €10.0 g,

0.05 nole), Naz 3 (11.3 g, 0.11 mole), 3-chloro-1,2-propanediol

: | .
(7.0 g, 0.06 mole) and EtOH (250 nml) was stirred overnight at reflux. u
After cooling, the mixture was filtered and concentrated in wacuo.
The residue was dissolved in EtOAc, decolorized (Darco*q-ﬁd), and
10 evaporated to a volume of 100. mL. The soil'ﬁ:iau deposited a white
solid which vas :eciystallizcd freﬁ EtOAc to give 7.7 g (552). n.p..
112~114°C. The material crystallized with one-fifth mls of water.
Using other intemdiates of ':‘ormh II1 in :his or a
sinilar procedure readily giye_s a .varie:y of I-'or_nuh IIB t.n:_ernediates.
5 . '~ Synthesis of Products |
| EXAPLE 14 |
2-[ 2-Bydroxy-3-{ [ 2~ (18-1ndol-3-y1)-1,1~dimethyl

ethyl]amino ] propoxy ]-}pytidiucaibonitrﬂe Hydrochloride
(Y-H X=CS, R=H, R and R = Me, 4, B, and C = H)

20 3-{[2-(3-Tndoly1)-1, 1~dizechylethyl Janino]-1, 2-propanediol
(47.3 g, 0.18 mole) and scdiun hyd'ride (7.6 g of 572 uspérsion in
" 0il, 0.18 mole) were stirred in 2.5 liters of toluene and heated at
70° for 3 hrs under a nitrogen atmosphere. The mixture was then
allﬁwed to cool to room temperature while being stirred and 18-crown~3
25 ether (0.5 g), anhyd. povdered K,C0, (62.1 g of powder, 0.45 mole)
and 2-chloro-3-cyanopyridine (25.0 g, 0.18 mole) were added sequentizlly
to the stirring mixture and thea the whole was stirred for an additional
42 hrs. Concentration to dryness gave a residue which was partitioned

between hot E,0 and EtOAc.. After cooling to room temperature, the

*Registered Trade Mark



. Exanpl e 14 2-[2-Hydfoxy-3-[ [2-(I R-Indol-3-yl)-1,1-dinethyl
- et hyl ] am noj propoxy -3-pyr udnecal bonitrile Hydrochloride CT-H x-C-~.
| . Haud - M, A S andC-H (Y- H X- CN, R- . R and R-Ma A
20 ' 3-([2-(3-Indolyl)-11-diaethylethyllamino]-1,2-propa edt o
(47.3 g, 0.18 nole) and sodi um hydride (7.6 g of 57Z dlsper5|on in o\
0.18 nole) were stirred in 2.5 liters of toluene and heated at 700 fQr
hrs under a nitrogen atnmosphere. The mixture was then al'l owed to cool
roomtenperature whileée being stirred and 18-crown-5 25 ether (0.5 g)
azhyd. powdered (2C03 (62.1 g of powder, 0.45 nole) and

2- cthro 3-ceyanepyridine (25.0 g,- 0.18_ngle) ware added sequentlally to the
stirring mxture and then the whole was seirred for an additional 42 hrs.
Concentration to dryness gave a residue which was partitioned between hoc
Herr] and EtQAc. After cooling to roonitenperature, the *Regi stered Trade
Mari c .19- aqueous | ayer was separated, washed with. additional EtOAc '
“and this mash conmbined with the original EtOAc.layer. The EtQAc was dried
 (MySO4) and concéfit¥i &i*hsts ea“éfﬁiut"aﬂé‘l‘ f""x?o‘?dﬁrfé”al BpYY edShing, a solid
precipitated and M&S dubRALASH Y ofdghdai BkbRMal&. JNEs@ROLAXEMBRE €Y 5 41 g
(629 of t.he crude product base. Conversion of the base into the

hydrochl ori de sal®s%0g grdceseqshrizatrddrobyro tabesit 2 velnms. s Fprogsytinal eohol

. solution of the l%@fg% precipitated and was isolated by filtra:ion to give approxzma*ely

(f\)' 5 41 g (62%) of the crude product base. '

\_/ Conversion of the base into the hydrochloride salt is
accomplished by créating an isopropyl alecohol solution of the base
with ethanolic HCl. Recrystallization of the crude hydrochloriia
salt frow absoluts ethanel gives a white solid, m.p; 181-183°,

10 Anal. Calcd. for C sBCl: C, 62.92; H, 6.29;.

282480,
N, 13.98. Found: C, 62.85; H, 6.29; N, 14.04.
R (DﬂSG—ds): 1.30 (6, s); 3.20.(&, n); 3.99 (3, m);
6.02 (1, d [4.0 E2]); 7.30 (6. m); 8.31 (1, dd [2.0, 7.6 ¥z1);
8.51 (1, dd [2.0, 5.6 Hz]); 8.82 (1, bs); 9.32 (L,bs); 11.27 €1,bs).
15 IR (br): 750, 1110, 1310, 1440, 1460, 1580, 1588, 2230,
2790, 2980, and 3400 cu . '

Preparation of the Cyclamate Salt

The cyclazate salt may be prﬁpared by treating the crude
base syntﬁesized_above (2 g crude base) with'cyclamic acid (1 g) in
20 50 =L zethanol. The methanol soluﬁibn was warmed, filterad and the
filtrate concentrated in vacuo to give a residue which was crystallized
in 10 ol acetonitrile. Reerystallization of the crude saitr from
220,

methanol-acectonitrile gave 2.0 g of white solid, m.p. 172-1

Anal, Caled. for € Hy,N,0,°C.H, 50,5 C, 59.85; H, 6.87;

21 1373
25 N, 12.89. TFound: C, 59.74; i, 6.77; N, 12.32.



with ethanolic XCL. Recrystal [ization of the crude hydrochlorrde salt from

3l ut e ethanol gives a white solid, mp: 181-183. 10 - Ana

d. for H NO02.EA; .C, 62.92; H, 6.29;. N, 13.98. Found: ¢

; \E,+ 6. 29 N, 14.04. NfR (CDVSC)dG) 1.30-(6, s); 3.20 (4, a); 3.99

6.0% (1, d [4.0 Ez]);" 7.30 (6. 2); 8.3% (1, dd (2.0, 7.6 Hz]); 8.51

d [12.0, 5.6 Hz]); 8.82. (1, bs); 9.32 (I,bs); “11.27 (I,bs). 15

750, 1110, 1310, 1440, 1460, 1580, 1588, 2230, 2790 2980, and

efr]. Preparation of the Cyclamate Salt The cyclanate salt may be

pre-. ed by treating the. crude base synthesrzed above (2 8 crude base) wrth

.. cyclamc acid.(1 g) in 20: 50 H2%net hanol . The et hanol sol ution was

warmed, filtered and the.filfrate concentrated in vacuo to give a residue
whi ch was crystallized in 10 -nL acetonitrile. Recrystallrzatron of the
crude salt fron nethanol-acetonitrile gave 2.0 g of white solid, mp.
172-174. Anal. Calci. for [err] 25 N, 12.89. Fcund: [err] - 20-
EXAPLE 15 4-(2-Hydroxzy-3-[ ( “aﬂﬂl?ndol 3-yl)-, 1-

di neet hyl et hvl-] eam npapLOAYXNEY §4Q¥hhdbbqg@ﬁbpﬂrtrlle ‘Usinz the procedure
of Exanple 14 andnmyﬂetmmiﬁﬂzgaqécaks-&gmlﬁdﬂbwi.-ILqI - di net hyl et hyl

Janlno o- 1 2- prq§aned|ol (10..4 0. 04.
sing the procedure of ;xample 14 and ucilizing 3-{{2~(3~

5 indolyl)-l,l-dlzethylethyl]apino] l,prropanediol,(lo.é 8 0.04.
mole); sodiun hydfidé (i;7 g, 0.04 mole), 350 mL toluzne, 4-chloro-3- §’:>.
cyanopfridine (5.5 g,.0.0ézmele), Cf: Wieland and Biener, Chem. K-)
Berichte.? 96, pages 263-274 (1963)); 18-crown~45 ether (0.11 g) and
anhydrous pow&e:ee K2C03_(13.7 g: 0.1 mole), a gumey zaterial (15 g)
10 was obtained. The gum was chromatographed on a silica. ca uon eluting
witch :e:hylene chloride (90 parts), methanol (10 parts) and amzonium
hydroxzide (1 part) to give 2 E:ac:iqne. The secon éraction te be
eluted gave 6.8 g of guﬁ vhich was crystallized ia ethyl acetate 'to
give 5 g of solid, an.p. 124-125°. Recrystallization of this matarial .
15 from ethyl aqe:are gave 4.2 g of white solid, . P 126-128°;
' 555;. Caled. for Czlﬁz,\aoz C, 69.21; H, 6.684% N, 15.38.
Found: C, 69.42; ¥, 6.75; N, 15.65. _
oBR (nuso-as):. 1.00 (6, s); 1.55.(1.bs); 2.75 (4, n); o o’
3.90 (1, m); 4.27 (2, m); 5.10 (1,bs); 7.25 (6, m); 8.64 (1, d {6.0 Ez]);
20 8.78 (1, s); 10.82 (i,bs). |
IR fKBi): 745, 1010. 1190, 1290, 1315, 1455, 1495, 1520,

1590, 2225, 2970, and 3400 cm t.



mol e); sodium hydritd (1t;7 g 0.04 nole), 550 nL tol uene, 4-chlor
_cyanopyrldlne (5.5 g, 0.04 nole), Cf: Weland and Bi ener, Chen. B
96, pages 268-274 (1963)); 18-crounn-6 ether (0.11 g) and anhydro
powder ed ‘C2C03 (13.7 g, 0.1 nole), a guiy. aterial (15 g) 10
obtained. The gum was chronatographed on a silica colum eluting
met hyl ene chloride (90 parts), nmethanol. (10 parts) and ammoni um
(1 part) to give 2 fractions. The second fraction to be eluted ga
of gum which was crystallized in ethyl acetate to zive 5 g of solid, nmp.
124- 126$ Recrystallization of thls material 15 fromethyl acetate gave
4.2(g)of white solid, mp. 126-128: Anai1 - Calcd. for [err] C, 69.21; H,
6. 627 N, 15.38. Found: C, 69.42; H 6.75; N, 15.65. XR (D.S0-d6): 1.00 (86,
S); 1.55 (1,bs); 2.75 (4 a); 3.90 (1, i); 4.27.(2, a); 5.10 (l,bs); 7.25
(6, n);,8.64 (1, d (6.0 Ezl); 20 6.78. (1, s); 10.82 (I, bs). IR (K3r):
745, 1010. 1190, 1290, 1315, 1455, 1495, 1520, 1590, 2225, 2970, and 3400
[err]. -21- EXAMPLE 16 2-[2-Hydroxy-3-([2-(lHindol-3-yl)-1,1-
di et hyl ehv lalr. |nopropoxzy1 3- pyri dexssRs&risoxari dl e Using a procedure

similar to that outlined in
i ﬁ:x‘%f%aﬁi% L kil (10.5 ¢, 0.04

3-[[2-(3-indolyl)-1, 1- diggtfyleii
U;ing-a procedure similar to that outlined in Exawple 4

|ch1§;,
Wt .

dr XI

ncle), sodium hydride (

5 above, 3-[[2—(3-indoly1)fl,l—diméthyle:hyl]amino]—l,2—propanediol
'<i\> (10.5 g, 0.0% mcle), sodium hydride (1.7 g, 0.0A.nolej.'kcd al
~ toluene, 2-chloronicotinazide (5.6 g, 0.04 mole), 18-crown-5 ather
{0.11 g) and anhydrous powderad KZCO3 (13.8 g, 0.1 mole) were reactad
to give 17 g of residual gum. The gum was Ehroga:ographed cn a
10 silica column eiuting with methvlene chloride (90 parts), methanol
(10 parcs) a“d arzonium hydroxidas (l part). The product-containing
fractions were combined and concentratad to a residue which was
¢rystallized in ethyl acetate to give 5.2 g of material, m.p. 68-72°.
Recrystallization from ethyl aceggte and drying in a vacuum oven

15 afforded 4 g of white solid, m.p. 131-133°,

dnal. Calecd. for C,.H C, 63.95; B, 6.86; X, 14.65.

21826%,03°
Found: C, 63.80; H, 6.85; N, 14.31.
J - MR (DMSO-d): 1.03 (6, 8); 2.77 (4, m); 3.95 (1, m); -

4.46 (2, )3 7.20 (6, m); 7.81 (2, bs); 8.30 (2, d [6.1 Hz]);

20 10.85 (1,bs). B
IR (KBr): 740, 780, 1100, 1235, 1430, 1460, 1585, 1670,
2970, 3330, and 3470 = L. '
EXAPLE 17

Conversion of Methoxy Products %o
25 ' Hvdroxv Produczs ~ General Precedus

Dissolve the methoxy product in xethylene chlsride and stic
under a nitrogen atmesphers whila keeping chilled with an ice bath.
Add dropwise 3 equivalents of beron tribromide in methylane chloride

solution. Following addition, remove the ice bath and allow the



t ol uene, -2-chl oroni cotinamde (5.6 g, 0.04 nole), 18-croun-6 ether (0.11 Qg)
hydrous powdered K2C03 (13.8 g, 0.1 nole) were reacted to give 17 g
; gum The gum was chronmat ographed on a 10 silica colu.n .
el ugi ng/ W, nmechyl ene chlorida (90 parts), nethanol (10 parts) and a- oni um
(\de\( ]} part). The produc:-containing fracti-ons were conbi ned and
congent Kated to a reS|due whi.ch was crystal lized in ethyl acetate to give
5.2 g ofv Maferial, =.p. 68-720 Recrystal l'i-zatian fromethyl acetate and

. in @ vacuu: oven 15-afforded 4 g of white -solid, mp. 131-[err].
: . for [err] C 65295 Y, 6.86; N, 14.65. Found: C, 65.80; H.
685N1431 NOR ( MD1SO- d™)4 I03(6 s)277(4rr)395(1rr)4\96
(2, m; 7.20 (6, m; 7.81 (2, bs); 8.30 (2, d [6.1 Hzal); 20 10. 85 (I-bsy.
. IR(Kgr): 740, 780, 1100, 1235, 1430, 1460, 15S50, 1670, 2970, 3330, and
3470 CM - -AelLE 17 Conversion of Methoxy Produc:s to 25
Hydroxv Products - General ?rccedure D ssolve the mecbov: prvduct in
=et hyl encm;hiogmimtam ssiz] n:rrmctewpea:ﬁuetfoeg;enhat.rmsalaere whi | e keepi ng

chilled \;\1‘1&2 K1 e, bat h. éﬁig dr%gwl se 3 equival ents of boron tribrom de

in meth e chf“ﬁ°8e‘i§‘6'f IH‘EM“H fesRFBPAti BFi**5r enove the ice bath

and al | ovedgaa: by ldd?&- excess nzo dro‘p‘-‘isc, causing a gwmy material to
precipitate. ‘Ihe supemtant- is decanted from the gummy material
S which {s rinsed with two portions of vater. The 5o is dissolved tn . - Oy
hot wvater, treated wi:h activated charcoal (narcu) filtered, the U
filtrate chilled and lude basic with meum-hyd:oxide to s pH of
approximately 8. The te;ul_l_.tant precipitate is !iltércd.' wvashed with
wvater, d_;:led and furthe,z pu_;r:l.fied by q_olm chromatography on silica
10 gel, eluting with CBCIs. (90 parts) - #zhml- (10 parcs) - maon
(1 part). Con:en:rati_,on of product-containing fractions gives a
residue vhich._i_s :ccrystalli;éd from é:hanol-watet- to give pure
hydroxy product. _ _
Starting_ with the apprqp;iate. pyridine and indolylalkyl~
15 amine, additional examples of Formula I pfodﬁcts may. be ;yn:hesized o
using substan_tiany.the same i:recedures as outl_ind ‘hereinabove.

Some additional products of Formula I which may be synthesized are

showm in Tablc 2. G in the fomlae Tepresents the [__){_(:@ J

gToup as determined by the intemediate 111 select:ed
20 (cf: examples 1-12). ' ' I

*Registered Trade Mark S o ' -



rehction mixture to'stir at roomtenperature for 6-8 hrs. Again, chill the
reaction mxture*with an’ice bath and deconpose excess reagent by addin
excess. [err] dropw se, causing a gumy- material to preC|p|tate The .
supernatant. |s decanted fromthe guy material 5 which is rinsed wifh t
portions of water. The gum is dissolved in hot water, treated wth /
activated charcoal (Darco). filtered, the filtrate chllled -and madg .be sf
wi t h ammoni um hydroxide to a pH of apprOX|nater S. The resultant ~
precipitate is filtered, washed with water, dried and further purifi
col yeq chromat ography on silica. 10 gel, elutlng with [err] (90 parts
nethypol (10 parts) - [err] (I part)' ZConeentration of product-containing
fractions gives a residue which is recrystallized from ethanol -water to
gi ve pure hydroxy product. Starting with the appropriate pyridi ne and

i ndol yl'al kyl - 15+ A-Ine, additional exanples of Forrmula | products may be
synt hesi zed using substantially the sane procedures as outlined

her ei nabove. Sone additional products of Fornula | which nay be synthesized

are shown In Table 2. Gin the fornul ag,y.epresents the [err] group
as determned by the internediate Il selected 20 (cf: exanples 1-12).
*Regi'stered Trade Mark - 23- Table 2 Exanple For nul a
Exanpl e Example Formula Example Furmula
: 0
o ' 18 - (:) 25
N 8 N 0 - %C .\’/LO /Y\ <G
_ : H .
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F.C. cEo
3 cuo X
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[err] [err] [err] [err] 19
20

ferr]
[err] [err] 3 [err] OCCH OCEt [err] [err] [err]
£T:on These bi ol ogi cal tests were used to.-gauge the cardl ovascul ar

\{ a nunber of the conpounds of Formul-a | .as vasodilators with a
N\eca- adr energi c blocking activity. 5 '
The efficacy of antihypertensive agents other than adrenergic

5

10

15

20

25

\

- 24 -

Biological Evaluation

TSese biological tests were used to gauge the cardiovas;ular
profile of a aumber of the compounds of Formula I as vasodilators
with a rénge of ggggfadrahé:gic blocking activity. |

EXAMPLE 31

_Ihe:efficacy of antihypertensive agents otﬁer than adrehe:gic
.ggggfreéeptﬁf blocking agents is commonly estimated in the spontanecus
hypertensive rat. Blood pressure'values ara de;er:ined for_:esc
anizals prior to and 24 hours after oral doses of 50 mg)kg of test
cqupounds;-the observed percentage change in héar: race is noted as
well, A fa;l-in blood pressure in the range of_19-24;;=5g is consideved
"ques:ionablé"; "Active" and "inactive" designations are decreases
greater énd less.:han that range.

' EXAPLE 32

‘The angioteasin-maintained ganglioh—b;ock;d_fat modal £
utilized as3a.sc:eening test for estimation of the vﬁsaéila:or
componant of activity. Percentage changass in blood pressurs in
anesthetized rats 30 minﬁtes after intraveacus dosing aré dé:er:ined.
The in:favenous dosing is done with rest compound at 3 mg/kg.
Border;ine éc:ivi:y is defined as a 15-20% decrease in blood pressura

measured 30 minutes after dosing. "Acrive" and "inactive" designacions

- are increases greater and less than that raage.

EXAMPLE 33
Diastolic bicod pressure and heart rate.res;onses to a fixed
challenge dose of isoproterencl are obtained Scfore-a:d 13-minutes
after graded doses of test compound adainistered intravenously over a
3-min interval to anmesthetizad dogs. A branch of a femoral artery and

vein are cannulated to record bleood pressure and to administar the

-

26
27- NG

[err] - 24 - Biological

o



. hypert-ensi ve rat. Bl ood pressure values are determned for test ani

bet a-recepcor bl ocking agents is co=.only estimated in the sioncanecus

pripor to and 24 hours after oral doses of 50 ng/kg of test 10 conpgd
t he.observed percentage change in heart race is noted as well. A f

t hat- range. EXAMPLE 32 15 -The angaotensin-maintai ed \ .
gangl i on- bl ecked rat nodel is utilized as a screening test for esti\matig
of e vasodil ator conponent of activi®y.” Percentage changes in bl odsd _
pr ure in anesthetized rats 30 mnutes after intravenciis dosing are
determ ned. The intravenous dosing is done with test compound at 3 ny/kg.
20 Borderline activity is defined as a 15-20% decrease in blood pressure
measured 30 m nutes after dosing. "Active" and "inactive" designations are
I ncreases gr eat@t‘x saaqcll Q?esdisbﬁ(’eé nf'igaﬁx?engﬁ'he %W@sec@fbng gﬁ&%'r&ﬁybl\ ood
pressure and heart rate res-ponses to a fixed 25 chal I enge dose’ o

| sopr ot er enol alnethelFidtcaedcdiciegicn afnbe reckanduthe Slogsl axer vegtidaed doses of test
conpound adm ni stered.j.njyavenous over_.a_3-mn__inter al anest heti zed
dogs. A branch"ﬁ?e‘"g“fi n@%ﬁ"g?fﬁﬁét'g f/hef"r?“é'i"%'f:én}ﬁg a ez?i}'?’bufecord bl ood
pressure and t Csn@Cibtrbisy @iludehe® 20 al/kg5 Heardl 266 is\idbrdkorad eimdi £S0l ved in

sal i ne. The'gagi were sectioned .Bi | at.eral l

cardiotachometer triggered by the presan pulse. All measurements
@5) ' ©  are vecorded on a Beckman R-612 recorder. The drug effect is expressed
N ia terms of a cumulative dose (microgram/kg) causing S0Z inhibition of

isoproterenol response.

The following abbreviations used herein have the following
10 Reanings: Ph stands for a phenyl group, Pr standg.for
a propyl g:&ﬁp, Me stands for methyl group,.and Et stands
for an: ethyl group. '

Additionally, an.iccepted.éonveniibn in modein organic
chenistry has been used'thzoughout} For alkyl structurés, in a
15 shcrthaud.form, jciﬁed line sigments substitute for explicit
notation of C and n_grdups. Thus, for example, fo:ﬁula I

can also be written:

1 2
. ~N A
o/Cﬁz\ /caz\“/c\cx .
| R F P l\‘ .
L
In commection with the intermediates referred to earlier in
the present description, reference should be made to our
divisional Application No.85.19637. (Ser.No. 2/62528)

*Registered Trade Mark
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i'n the id-cer dical region of the neck and the dogs are ventil at ed
ally (Harvard respirator) width roomair. at a rate of” 20/m nute and
a strpke™ol une of 20 nlL/kg. Heart rate is nonitored with a 5

- car difot achymet er triggered by the pr measur enent s are
recofded Qn\a Beckman R-612 recorderlmgma mHI is expressed in terns

of &l c t\ive dose (mcrogranfg) causing 582 #nh Ftion of i sopr ot er enol
respqnseN The fol |l owi ng abbreviations used herein have the foll owing 10
- meani xgst stands for a phenyl group, Pr stands for a propyl group, M

et hyl group, and Et stands for ~an ethyl group. Additionally, ~an

accept ed TONnvention in nodern orgai-c chem stry has been used throughoutu

"For  al kyl structures, in a 15 shorthand form joined |ine signents

substitute for explicit notation of C and H groups. Thus, for exanple,
formula | can also be witten: 2 [err] In connection with the internedi ates
referred to earlier in the present description, reference should be nade to
our divi si onagLadRe! i cation No. 85.19637. (Ser. No. 2162528) Regi stered Trade
Mark . CLAIMS: 1. A conpound havi ng the fornmula”

1. .A compound having the formula

o
o/

and the aoid oddition so].ts theroof whero:l.n _ _
. X 13 ooloo:od from the group oouisting of -CHO, -CN, CHZG'I,

ab

—cz,, -coNe®®, or ~C0,8° with R* and o) being independently.

3
5 chosen irom hydrogeo. or B¢ and wherein . ~is  lower

alkyl, o aryl, or axylallqu‘ '
¥ tepresents a secood mbst:l.tuent on tho pyridine ring '
and is hydrogen, ha].ogou, aC’YJ-OXY ’ aikoxy.
aralkyloxy, aryloxy, OH or OOO(a]lqu) wherein
10 _ alkyl is C,-Cealkyl; -

0 . Lo
R '_ is hydrogen or -C-I. with L being selected from -

_ alkyl, aryl, substitubed aryl, or arylalkyl,.
13 ,Rl,n'z,'A_ and B are :l.'ndependeotly chosen from hydrogen or . alkyl;
c | 'ropresents a substi:uont :I.n the benzo ring of indole -
' and :Ls selec:ed Eron hydrogen, halogen, _ oll_:y_l,
_l olkoxy or hydroxy, and |
the indolyl system is attached by its 2- or 3- position°
"] ower” meatﬁ.ng "C to C4" '

. e e am e r T S e St - n e Y= o



[er‘r] OR and the aci'd addition salts thereof wherein X . is selected fr
the group consisting of [err] [err] with R -and [err] bei ng i ndependent __y 5

oy or Ay aukivl ¥ Lo T Lo ecent s agmbcond IIIIIIE [T e oy

ring and i s hydrogen, hal ogen, acyl ooxy, * al koxy? abal kyl oxy; -
aryl oay, CH, or COQ(al kyl) wherein 10 al kyl is [err]afl__'
R is hydrogen or -C-L with L being selected fromal kyl, aryl; ,
substituted aryl, ‘or arylal kyl 15 [err] ,A and B are i ndependent
chos from hydrogen or ~alkyl; C represents a substituent 1n
t he @azo ring of indole and is sel ect ed from hydrogen, hal ogen,

al kyl, al koxy, or byAdr dxaymPoud PErshasn | Ligperedn they lefalphalielaftPached by its 2- or

3- position; 1.10 lside &Fﬁﬁs@wl&ﬁ&r fhe pyriaind 2-psitdaconpound of claim1
wherein the i ndoI yI al kyl am no- propoxy side chain is coupled to the

pyridine 2-position 3. Acompound,Qf GhakiNuh WhGLLHA, tpe indolyl ring is
attached at |t33p03|t|5'r'ip _
attached at its 3-position.

4. A compound of claim 2 or claim 3 wherein X is cyano

or amido; Y 1s hydrogen; R is hydrogen; & and 8% are Cl-C 4 ‘alkyl;

@ A and B are hydrogen; and C is halogen, hydrogen, hydroxy, alkyl,
T " er almxy
—

5. A compound of claim 1, which is 2-([2-hydroxy-3-
[{2-(1§rindol-3-yl)-l,l-dimethylethyl]amino]propoxyi-3-pyridine-

carbonitrile or a pharmaceutically acceptable acid addition salt
thereof. .
6. The cyclamic acid addition salt of the compound of

claim S.

7. The HCl acid addition salt of the compound of Claim 5.

8. A compound of claim 1,-which is 4-[2-hydroxy-3-[[2-
(lgrindal-z-yl)1,I-dimethylethyllamino]p:oﬁoxy]-3-pyridinecarhc-

nitrile or a pharmaceutically acceptable acid addition salt thereof,

N 9% a compound of claim 1, which is 2-([2-hydzoxy-3-[[2-
(lgrindol-S—ylj-l,l4dimgthylethy1]amino]propoxyr—3-gyridinecarbox-
amide. ozr-a pharmaceutically acceptable acid addition salt thereof.



R |'s hydrogen; [err]and are [err]al hydrogen;
| ogen, hydrogen. hydroxy, alkyl, or mnﬁ“m “@ ound of
Hich is 2-]2- hydroxy3-[27&éll—l-|ndol- : | met hyl et hyl
)Xvy-3- pyridine- carbonitrile or a pharmaceutically acceptable
N a ditjon salt thereof: -6.. The cyclam c acid addition salt of the

gf & WKOPTﬁdﬂ‘)J@S S3atmeddin ey rofs gleins 1tﬁé9@onpound of Claim

(I N- i ndo u?l 1- 5 tEy+ t;}\wlﬁm%c#u&?fhl&;-*
a phar mddeut Acarmpund doF 8% icd E‘P -
Clalmlméﬁ the 1Rd6R ﬁh!n&:%&wsidechaﬂnisattachedat

(IN-ind yl th h 0 poxyr --3-pyridi necar bo_x- .

ati de- or% Q}né Bﬁﬁﬁeﬁ@/fé g%%éﬁ]fi% 1 addition salt thereof. - 27a
- 121 1& Horedopiel edféaive avaspdilating aosedf A eompound @Sains 1 to 9,
wher ei n at thed & mmgpgrl dine ring. 11. A
ecrrpoun& for sg'??' aslc |?f‘§§ ?gg'?rﬁ‘gof cl gl to 10, wherein the

i ndol y| yeRgdidiak i@i%lé"&??&ﬁﬁ“ sfam%aw sMiFfé% Aoy 4- position of

the pyrwflige thé%eu%fe beﬁefﬁliécdéﬁvﬁmlwsodﬁaedtﬂoﬁtl ng dose of a
conpounqs?s A non-toxic antihypertensive effective dose of a compound N
as claimed in claim 1, for use in a method of treating hypertension

in a mamalien host having hypertension.

*. r|d necar bo- nItI’I|O/QI’
' +’°§ A compound Qfy




claimed in.claim1, for use in a method of exerting a vasodilating eff
in a manal i,an host having a condltlon in which therapeutic benefit
deri ved from vasodil atati on. A non-toxic antihypertensive effe t|ve
dosé of a conpound as cl aine if8

hypertension in a mamalian ho nsi on. -28- 14.
phar maceuti cal conposition in mmgﬂl suitable for system
adm nistration to a mammaal i an sition conprising.

phar maceuti cal carrier and an anount of a Formula | compound accor
claim 1 to provide an effective non-toxic dose of fromO.1 ncg to
bo wei ght of said host. 15. A pharmaceutical conposition of claiml
wherein the Formula | conpound Isé [2-hydroxy-3-[[2-(1H -indol -3-yl)-1, 1-
di net hyl et t hyl et hyl | ai nol pr opowyT=3- pyri di necarbonitrile or a pharna-
cautically acceptable acid addition salt thereof. 16. A pharnaceuti cal
conposition of claim14 wherein the Fornula | conpound Is
4-12-bydrazy-3-[2- (I R-iodol-3-yl)-I, :
dlaethylethylIannﬂolpropoxy]-B-pyridinecarbouitrile or a pharma- cautically
acceptabl e acid addition salt thereof. 17. A pharmaceutical conposition
of claim 14 wherein the Fornula | conpound is
2-[ 2- hydroxy-3-[[2- (| -indol -3-yl)-1, 1- :
_di aet hyl et hyl | am noj propoxyl - 3- pyri di necar boxam de or a pharma- nautically
eptable acid addition salt thereof.
;Li‘jﬁ 14. A pharmaceutical composition in dosage unit form suitable

o/ for systemic advinistration to a msmmalfan host, said composition comprising
a pharmaceutical carrier and an ampunt of a Formula I compound
according to claim 1 to provide an effective non-toxic dose of from

0.1 mcg to 100mg/kg body weight of said host.

15.A . phitim.:eu:tiéal et;uposition of claim 14 wherein the
Formila T compound 1s 2-[2-hydroxy-3-[[2- (IE-indol-3-yl)-1,1-
dhethylc:hyllminoIpropoxy]-}miénecarbénitzue or & pharma-
ceutically acceptable acid addi.t‘;ton'salt th;ieof.

16. A pharmaceutical composition of claim 14 wherein the
Forpula I compound 1s. 4={2-hydzoxy~3~{ (2-(1E~1ndol-3-y1)-1,1~
dimethylethyl}anino)prepoxy]-3-pyridinecarbonitrile or a pharma-
\_/ ‘ ceutically acceptable acid addition salt thereof. '

17. A pham;:eueicai coipo#itiﬁ; of cla:hn 14 vherein the
Formula I compound is 2—[2—hydraxy-3—[[2—(13-1:601-3—y1)-1 1-
d:hetbylethyl]anino]propo:y]o&pyﬁdinecarbomide or a pham-
ceutically accepuble acid addition sal: ‘thereof.



-29- 18. A process for preparing a compound havi nT the formula [err] and

t acid addition salts thereof, wherein [err] t”IIII!I luuululll)ulm 7| S .

cted from ' [err [err]
penently chosen from hydrogen [err] and "Whér el n err] 1.s | ower

al kyl o, - caryl, or:arylal kyI Y represents a second
§ubEThWEuf ent on tshe PYL |pg5é§sr¢a}gpﬂ$qr1§g Bysbnp@eid, hdrahggeie, acyl Oxy,
q\¢Qxy, /aral kyl oxy, aryloxy, or CO(al kyl) |.

alfeypulasferr] al kyl ; R is hydrogen or -[err]-L with L being

d fromalkyl, aryl, ~substituted aryl, -or arylalkyl; [err] and B .
N~ ndependent |y chosen from hydrogen or ' -~ alkyl; C r epr esent s\!

substituent in the benzo ripg ofy i ndole 20 and is selected

from hydrogen, hal ogen, al kyl, 1a| k;&xy,A or hydr oxy;- and t he i ndol yl

' rocess conprising: (a)

and the acid addition salts thereof, wherein '

- 5 X ”. is so;eotod £rom . - -QHQOH’ -CHO, -C¥,.

~CF,,. ~CONR®2®, or —C0,R°, with R* and ®° being

D

independently chosen from hydrogen or RS and wherein
c

R™ . iS'__lower alkyl, . - aryl,; or
arylalkyl; | _
10 ' Y . :eprosents a second substitutent on the pyridine

" ring and is hydrogen. halogen, acyloxy, L
alkoxy, aralkyloxy, aryloxy, OH or COO(alkyl)

) wherein alkyl is cl-cs alkyl,l 
15 .
R is hydrogen or -g-n with L being selected from
) .ngyj,, aryl, substituted aryl, or axylalkyl
R;, Rz, A and B are independently chosen from hydrogen or a alkyl;. -
(o represents a substituent in the benzo ring of indole
20 ' and”is'selecfed érom hydrogen, halogen, alkyl,
alkoxy, or hyd:oxy, and
the indolyl systenm is attached by its 2- or 3- positzon,_:__
.said process comprising: ' ' _
{a) coupling a 3-substituted pyridine of formula IV -
X
25 Y
y 2
(v)

wherein X and Y are as defined abov-= and wherein 3 is hydmxyl or



€1V) wherein X and Y are as defined above and wherein [err] is hydroxyl or
. hal ogen, with a Wsubstituted propanol or "rnm—pra'rt——pmpanoi*| nterrredlate

[err] sel ected fromthe group consisting of II | C
N-G[err] OR o wherein Dis hyd.rmen @'IHJ Ulﬂ merably phefiyl ;
V\/nereln Gis the radical [err] hereln[err] it as defin

above 10 wherein Wis hal ogen and preferably chloride when 8 is hydf o
and wherein W| droxyl when 5 is oge and when _conpouhd
is reacted wi t"ﬁ' %b i‘% f‘\?"‘f“hﬁﬁ‘&b‘g\/ ﬁqﬁ‘ﬂ@l ei‘}%%’cﬂﬁ%tp R&%of by ,
hydrol ysi s undaken@adate Gonehileb€eds ticn 60d dgrewnpansideing 36 1A, 118, i
Wr(;ry conmpound I IL.C j s reacted with conpound lv, an epoxy ether is forme
uding a f MPEnEYC: ‘step of ' ai d epoxy ether either neat or in the

presence of a reaction inert ™orggnic fol vent 'vvitfhan am no of the fornula
[err] wherein ° NG

(2

v N ' 1Ic

wherein D is hydrogen or phenyl and preferably phenfl:

wherein G is the radical
82

vherein Rl, Rz. A, B, and C are as dc_finod above;

10 wherein W is halogen and preferably chloride when 3 is hydroxyl
and wherein W is hydroxyl when & is halogen; and _
\J {(b) i) when compound IIA is reacted with compound IV,
’ ' then converting the product thereof by hydrolysis
under acidic conditions to said compound I;.
15 ii) when compound IIC is reacted with compound IV,
an epoxy ather is formed and i_nclnding a fuxther
step of heating said epoxy ether either neat or
in the presence of a reaction inert organic
solvent with an amine of the formula H, NG, whc.nin

20 G is as defined abova, s0 as to form said compound I}
“lower" meaning "C, to Cg", .

= - S g s ST T v

- - - oy as S
i canr o el ol ot b g picCi Dl
- - et LGt Lt .



m Xt ur e

with aci

[;°."1 ower, neaning [err] - 31. - 19 A process according to Caim
18, whegfei h said compou in Wis hydroxyl,

~hal ogén, ahd said couplin ste conpri ses heating corrpound IV with
' co n 3 in the pres i’ﬂlﬁﬂg‘iﬂﬁﬂﬁ"m’) in an inert organic 5 -

| i gf-d™Ux m | d condi t cess according to Caim18,

wh /$ai ¢l hydrol ysis under” -aci di'c condi ti ons enpl oys dilute- mneral

of to 1IN concentration-and tenperatures within the range from
abo

wherei.n 5 is

00 aC and including also the step of recovering either (a) the”

6f Formul'a | as the free base of neutralization of the hydrolysi

and col l ecting the preg, pitate .or..C'b) the acid addition salts

t.hereof by evaporating the hydrolysis mxture or by reacting the free base
d. 21. A process according to Claim.18, wherein said Y 15

[err] is as defined above, so as to form said conpound

acid

@

and/or Cin Sajcg_r Fpriu‘%z%c&ssoaéui%m 8 Rhbsn DY AnRsdein Sl @mgegRs CoNpri sing
C

the process a

di ng

the reacihbgfisdg NAWR (d) BoeideddMmedtind) compound IV with
Reaction 2 Terr

5

compound IIB in the preésence of a base, all in an inert organic
liquid under mild conditions.

20% A p:ocess'acco;ding'to Claim 18, wherein said
hydrolysis under acidic'conditiong enploys dilute mineral acid

of from 0.1N to 1N cencéntration and temperatures within the

© range from about 20-100°¢C and including also the step of

10

15

20

recovering either (a) the ptoduct of Formula I as the free base <
of neutralization of the hydrolysis mixture and collecting the
precipitate or (b) the acid addition salts theraof'by evaporating

the hydrolysis mixture or by reacting the free base with acid.

21, A process according to Claim .18, wherein said ¥
and/or C in said Formula I product§ a:e/ié hyd:oxy, said process
comprising the process according :to' Claim 18 wherein said.
compound IIB is used andainciuding alse the step of cleaving '
the correspondiﬁg methoxy precursor by the reaction as shown in

Reaction 2:

" Reaction 2

o BT3¢ R g2,

o0 Claim18 wherein said conmpound U B is used and
i ncl udi nF1alisousdie WiegpiroW iz bydrioryl .t Pleeretn Bedpbathaey, me& ety precursor by

</



[ecrr] [err] 22. * A process as clainmed in claim 18"§u—b_f‘éi‘m‘ aI I y as
i ndi cat'ed in,respect of any of Exanples 14-16 and 18- ﬁﬁ

t he fonmul a "(I)" specified in claiml18, preHﬂlm“mH“"m

in any of clainms 18 to 22. -32 -

22. A process as claimed in claim 18, substantially as

indicated in respect of any of Examples 14-16 and 18-30. "
{J 23. A compound of the formula "(I)" specified in claim 18,

prepared by a process as claimed in any of claims 18 to 22.

CJ



