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1 -PHENC%Y— 3 - HYDROXYI NDOLYL- ALKYLAM NO-2- PROPANOLS AND PREPARATI ON The

pres nvention is concerned vith heterocyclic carbon compounds of the (—\
i ndol e sel es having an amino substituent, 5 and with nedication

utili hese conpounds. A | arge body of prior art eX|$l§l19ﬂ ny series

ofs classified as 3-(aryl oxy)-2-hydroxypropyl am nes. of these

serifes imutility as useful agents in treatnent of cardlovascular 10

di s¢as rticularly beta-adrenergi-c1lreceptor bl ocking activity. Many

this general class also possess a degree of vaso- dilating

ef fec\ venegs due, in sone instances, to inherent al pha- adrenergic
recepto ocking activity. Various other cardiovascul ar drug effects, or
their lack, conmbine to nake sone of these conpounds 15 appear to be
useful as antihypertensﬂv@1'~""‘33-HND§DXHENDOL3LP however, concerns the
bet a- adr ener gi ¢ blAJERILAH I3 PROSANOLS ANPD PREPABATIORese series of
conpounds. The prototype for structures of this kind is propranolol;

chem cally, 1-(isopropylan no)-3-(1-naphthyl oxy)-2- propanol. Propranolol
and sone rel ated napht hyl oxy propanol am nes are the subject of U S.- Patent
No. 3,337,628 issued August 22, 1967. 5 Nunmer ous subsequent ‘patents .have
been granted covering series of conpounds representing structurally

nodi fied 3-(aryl oxy)-2-hydroxy- propylam nes. A series of

i ndol -3-yl-tert.-butylam nopropanols (1,2) with-

~ The present invention is concerned with heterocyeclic carbon
compounds of the indole series having an amino substitwent,

5 and with nedicatlon.utilizing these compounds

‘»

A large body of prior art exists for many series of com?ounds

clagssified as 3-(aryloxy)-Z-hjdruiypropylanines. Most of thesge

series claim utility as useful agents in ireatnent of cardiovascular
10 diseases; particularly beta-adrenergic receptor blocking activity. | (M

Many compounds in this general class also possess a degree of vaso-

dilating effecgiVQness due, in some instances, to inherent alpha-

adrenergic receptor blocking activity. Various other cardiovascular

drug effects, or their lack, comhine to make sdhe of these compounds
.15 appear to- be useful ;s antihypertihsive agents. Most prior are, '

however, concerns the beta-adrenergic blocking agent property for




anti hypertensive properties was described in: Kreighbaum et al., 10. U.S.
Pat ent™» No. 4, 234,595 patented Novenber 18, 1980; U.S. Patent No. 4,314,
patéhvéd February 9, 1982; and Journal of Medicinal Chenmi stry, 23:3,
285-289,,(1980). [err] (1) [err] (2) -3- In these foregoing struct
formul as, the synbol R can be hydrogen, _h@!qgen, | ower al kyl or al kogy”
not hydroxyl. A preferred conmpound of the Sstructural Fornula (1) ser
desi gnated MJ 13105, al so known by the United States Adopted Name 5
buci ndolol, and is currently undergoing evaluation clinically as an
anti hypertensive agent. CN NJ 13105 It is of interest in regard to the
I nstant conpounds that a major netabolic pathway for M} 131205 invol ves

6- hydroxyl ati on of the indole ring. This was confirned by conparison of
metabolic isolates 10 wth the synthetically avail able correspondi ng

6- hydr oxyi ndol ylthesmpeaiﬁf of mwmist arfhe|prpeerypenforAstrusthres pf thisckind
called to applicant's pending U S pli- cation Serial No. 414,748, filed
Sept enber 3, 1982, PRRFFERP IS thggggaléy. 1"(1S°P’°'°Pylamin°)‘3‘(1‘“3Ph=h71°"5’)'2" .

propanol. Propranolol and some related naphthyloxy propanolamines

are the subject of U.S. Patent No. 3,337,628 issued August 22, 1967.
5 Numerous subsequent patents have been granted _govgring series of
| W compounds representing stmc:ﬁfally modified 3-(a.rylo_xy)-2-h§droxy-
propylan:l.nes.. |
A series of indol-3-yl-tert.-butylaminopropanols (1,2) with
anﬁihypertens:hie properties was described in: Kreighbaum, et al., .
10. U.S. Patent No. 4,234,595 patented November 18, 1980; U.S. Patent No.
| 4,314,943 patented February 9, 1982; and Journal of Medicinal

Chemistry, 23:3, 285-289 (1980).




acti vPt | &8, bucindgloly and 15 o

series of vasodilating agents having a range of beta-adrenergic 15

Jocklng potency and possessing structural formula (3). [err] Vhllel

e egoi ng structural fornmula (3), C can be hydroxyl, anong ot her

bstit\uents, the series in general is dlstanU|shabIe from the instant

i lQn in that conpounds of structure (3) are

I &y] oxypr opanol am nes. 5 - 3 The present invention includes
bunds of Formula | . and the acid addition salts of these subst ances.

the fpreﬂpicﬂgseskéi—%%é'stm:whﬁ fobRua¥ TRleSs bl | ghayg the
g neani ngs. One of and R is hydrogen and t'he other is hydrogen

or [err] val kytrogh®r hhlogeR( lowef]alkql ori arlepeuirNbdy ngetagted 10 from
hydrogen or [err] alkyl, and [err] can be hal ogen, hydrogen, hydroxy, or
[err] alkyl. For ppekterred wopperdnds ther sfrurturladr¥drmula X1h, §enieg and [err]
are nethyl, and R is hydrogen or 5-fluoro. The conpounds of the present

i nvent i orksafesiggetad M-és?-%ﬂiq B} kpavs by ctheg Bk ted (Skates Adqpted Yape

conbi nati on, of their adrenerch rece tor-blocklng and vasodjl ator 15

&R q.?dé%“’éoﬁf?&ﬁ

tom etAmt 8 e 2F or egoi ng

an antihypertensive'agent.

It is of interest in regard to the instant compounds that a
major metabolic pathway for MJ 13105 involves G—hydroxylatinn_of the
indole ring. This was confirmed by comparison of metabolic_iéolates

10 with the synthetically availablé éorresponding é-hydroxyindolyl
cogpound of the instant invention.

Attention 1s also called to applicaﬁ:'s pending U.S. Appli- - \_)
cation Serial No. 414;748, filed September 3, 1982, which discloses a
series of vasodilating agents having a range of ggsgradreﬁergic

15 ©blocking potency and possessing structural formu;a (3).

(3)

R
by



,struciural fornula () and the acid addition salts thereof. In structur
fornu~9 , R3, and R4 can be hydrogen or alkyl having 1 to 4 c
at ons? ne of [err] and [err] will always be hydrogen whereas [err] and
[err] arg independently selected and can both be alkyl. [err] can be
hal ogéen, preferably fluoro or chloro; hydrogen hydroxyl; or |ower al kyN. -~
The.indolyl systemis attached to the side4clrain at elther the 2- or 3-° \&
position and the hydroxyl substituent occupies either the 4-, 5-, 6-,.0r .7-
ring position of indole. For preferred 10 conpounds, R is hydrogen;, R
is 2-hydrogen (the indole noiety being coupled to the main side chain
through its 3-position); [err] and [err] are 5 nethyl; and R is hydrogen or
5-fluoro. For nedicinal use, the pharmaceutically acceptable acid addition.

salts, those salts in Vrprﬁﬁ ireh@@&%ﬁﬁemacmﬂtEM£ (3P, © e hkcantly

to toxicity or pharnmacol ogical activity of their organic cation,

are. preferred. yLRgoaAl, datlgi §dHeP sdbtfruRhes, ORhaiseefesLith NRhean kBACT i ON Of
an organi c base of structure I with an.organic or .inorganic acid,
preferably by cistfguibhatdel fitomOthe Qfistant aftiventicnhen That Gampbuids hettls
detailed in the literature and avail abl-e to any 20 practitioner skilled
in the art. BEstrptsseof3luset pyridiggbixypaepanslamigesar boxylic aci ds such as
mal ei ¢ acid, acetic acid, tartaric acid, propionic acid, fumaric acid,.

i sethionic acid, succinic acid, panoic acid, cyclamc acid, pavalic acid,
and the |ike; useful inorganic acid are hydrohalide acids such as HC, HBr,
HI¢_sul furic acid; 25 phosphoric acid; and the |ike.

-] _ The presen: invention includes the compounds of Formula. I

and th.. acid addit:l.on salts of these substances.

HO | N;j-:?<ér’"51/’\\o

€9)

\ I t:he foregoing structural formula the syzbols Rl-Rs

have the follow.tng meanings. One of R1 and Rz is hydrogen and the

3 and 84 are independently selected

10 from hydrogen or cl 4 alkyl, and Rs can be halogen, hydrogen, hydroxy,

or cl 4. alkyl. For preferred compounds Rl 13 H, Rz is 2-H, 23 and

5

other :ls hydrogen or Cl 4 alkyl, R

R" are methyl, and R is hydrogen or S-fluoro. 'rhe compounds of the
present inv _nt::lon are useful as antihypertensive egencs due in part
to a combination of their adrenergic receptor—blocking and vasodilator

15 activities.




al so to be understood that the conpounds of the present invention
I ncl ude the optical isoner fornms, that is, mxtures of enantioners,; j
c nodifications as well as the individual enantiomers. These™
enanti onmers are commonly 5 designated according to the optical
rotafion they effect, by (+) and (-), (1) and (d), or conbinations of these
synmbBl s e |synbols (L) and (D) and the synbols (S) and (R), which stand
I ni and rectus, respectively, designate an absol ute spati al

of the enantioner. Wiere no isomer designation is given for a
conmpound, the conpound is the racem c nodification. The individual
optical isoners of the aryl-oxypr.opanol am ne class of conpounds, of which
t he instant conpounds are nenbers, have nost generally been obtained by one
of four basic nethods. These are: 1) the fractional recrystallization of
chiral acid salt THerinvahtieasinclbdes 2pmpbndy HabZil kRO fovbgding chiral organic
reagent, resolution and regeneration of the original conpound in optically
active fetmct@jalsfornudai €)oand lthe sicid| mlddpidnc 8d1dss tiaatecfisi @g chiral )

i nternedi ates; and 4) colunp ¢ ronpt ograghy utilizing chiral stationary
phases. 2§prerezali femruds E.hBse RrarR ousadidt headsbahydvesen nalkyX o
practitioner in the art. Bjologiqgal testing of representative subject

s 20
conpound}éav&f’gFﬁrtﬁuf' £3FO9T, a5PMs e Wey8hch s erhRe swilfaplvanabey bxdregenhi ol ogi cal
ropayti whi would mak he ful .a nti ertensive_agents. In
Da ) onHertah A 06 A SR SadbeMeREy SeRErel e KR R perdtis fest i ng,
t he_ '_nStﬁhtcaﬁ%HDﬂHmn?‘lpﬁtgf%§§sﬁu¥?§ QY LALEDY R ORRR! ' Kydroxyl; \/

or lower alkyl,' The indolyl system is attached to the side chain

at either the 2~ or 3—'position and :he hydrdle substituent occupies
either the 4~, 5-, 6=, or 7= ring position of-indole. For preferred
10 compounds, 3; is hydrogen; Rz is 2-hydrogen (ﬁhe iadole moiety being
coupled to the main side chain through its 3-position); %> and ﬁﬁ are
methyI; and R° is hydrogen or 5-fluoro. . '
For medicinal use, the pharmaceutically acceptable acid
addition salts, those salts in which the anion does not contribute
15 significantly to toxicity or pharmacological activi:y of their
| organic cationm, are preferred. The acid additiaﬁ salts are obtained
either by'reaction of an organic baée of structure I with an orgaﬁic
or inorganic acid, preferablflby contact inm solution, or by any of.
the standﬁrd methods det#ilgd in the literature and available to any
20 practitioner skilled in the art. Examples of useful organic acids
are carbogylic'aéids such as maleic aéid, acetic aﬁid; tarﬁaric acid,
propionic acid, fumaric acid, 1séthibn1c acid, éuccinic aciaq, paﬁoic
acid, cyclamic acid, pavalic acid, and the like; useful inérganic
acid are hydrohalide-acids.such as HCl, HBr, HI; sulfu:ic Acid;

25 ' phosphoric acid; and the like.
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‘along with varying degrees of adrenergic al pha- and beta-receptor bl ocking
proEEDties and intrinsic synpathomnetic activity. A nore -7- detailed

descwrption of the specific pharmacol ogi cal tests enployed and the criter}
used td judge the pertinent biological acrivity is contained in the
Description of Specific Enmbodi ments section under the subheadi ng Bi ol ogi ¢&|
Evaluation. Preferred representative 5 aegbers have a particularly ¥
desi rabl e conbi nation of the foregoing actions, and ancillary : )
phar macol ogi cal effects, or |lack thereof, which particularly suits them for

specific cardi ovascul ar _indications, e.g. use as anti hypertensiyves. The '
utility of the compound$tot® I.gg?‘?nff’abﬁ “Eg?fsﬁ?%éﬁbﬁs‘%‘?a%{’g‘ﬂmf'ﬁgt?féé§8°'vari ous -
ani mal nodel s, as 10_ . referred to.ahoye m@! i ncl ude agoni.sm of

i soproterenol i % eé‘tair?ggf‘ﬁ{eotni gnec ° %tggg'grtehaet € %'lr‘l'ﬁ% ?g%%roﬁ‘éﬁ,s’( glgérte?%’r gic

beta-receptor aghiQRls JNensRAMAITOUS. IHAREERNR6E 180 RDGS S&iil 3s the

hypertensive rat (antihypertensive action), angiotensin-naintalne

gangl i on- bl ockegnd#idtaidehadedasard, | atrese ARk PIEhal Ardn SImARE Bkb dombel y at
nodel (al pha-. 15 adrenergic bl ockade), and in various other aninal

| abor at ory n®delesigahteddectaxtitng toetheabpticaduratatidihesynedfengi (it (Metaheds,
3, 311-321 (1980)). As exanples, two of the representative conpounds of
Formula |; 2-[2{t\sddXkyand- (§)3- 06 -chpbiingriconsiof these 3ygbolsy Thei sumbhys (LY0
et hyl ] am no] propoxyl benzonitril e _ang 2-[2-hydroxy-3-[[2-(5-hydroxy-

1H i ndol - 3-yl ) - 1?1-@@%%%@-3#%%4 JBXxy‘j“Béihz‘Gﬁ?"t £PF siaggikargand

o rectus, respectively, designate an absolute spatifal configuration of

the enantiomer. Where no isomer designation is given for a compound,
10, the .é't.mpound is the racemic modification.

The individual optical _isémers of the ;zylcxypropanolanine
class of cdmpounc_!s, of which the instant compounds are members, have
most generally bge_n obtained by one of four basic methods. _These
are: 1) the fractional Tecrystallization of chiral acid salt derivatives;

15 2) '- .derivatization .w:lth a chiral organic reagemt, resolution and
| regeneraiian of the original c.ompdtmd_ in optically active form;
'3) syntfxesis of the single opcicél isomer using chiral intermediates;:
and 4) column chromatography util:lzi'_ng chiral stationary phases.
Apyliéacions_ of these various methods are well knowu to practitiomers
20 in the art.

Biological testing of representative subject compounds of
Formula I in animals demonstrates that they possess biological -
properties which wouid maké thgm useful as antihyperteusive agents.
In- addition to anﬁihy-pertens:lve activity demonstrable in animal

25 _testing,. the i.nstaﬁ cot_npox_mds also possess vas_odﬂ#ting properties
along wi;h -var.ying- 3egrees of adrer_xe_tgic alpha- and beta-receptor

blocking properties and intrinsic sympathoﬁinecic activity. A more

et et e - - L emieem e




greater than 20 mmHg nmean drop in systolic blood pressure of rats in one or

both of the antihypertensive tests when given at a dose |evel of 30 ngggg

+p. 0. A 3 ng/kg intravenous dose of these conpounds 25 resulted in over a

]20@6drop i'n mean arterial blood pressure (taken 30 minutes after dosing) in

the vasodilation test. -8- For use as antihypertensives, vasodilators,
i/ or adrenergic bl ocking agents t herapeuti c processes of this invention

i*'se systemni ¢ admini stration,™ by both oral ‘and parenteral routes, of an

leffe t ve, non-toxic anount of a conpound of Formula | or a 5

utically acceptable acid addition salt thereof. An effective anount

CONS| I g1 6d RSOt @£ WHeC Bp 1 €E ¢ DhbiucdEsdacal fi3as Nap1elaogi cal

ivi Yy, such as those stated herei nabove, w thout undue toxic side

ef f €CTs wash thdririicstin esed o ajudparede percinset biclegtinlt reatwient . Dosage

wi |l vary, actording to the subject and route.of 10 adm ni stration

sel ect ed, isvicohtadnedxire the Pesaripaiod ofpSne ppadipentisD@eegforg body wei ght

of a conpound of Formula | or_a pharnaceutlcally acceptabl e acid addition

salt therwaﬁergemersakw hre Biolopdcal Evaluation: | Resfesuef rerEagentitivy

f f f t d | 1.to 0,5 [ kg wh
G ven 3 nt PRSI & ITEiiel derinnle Sl g G e etER IR Ty The.
d t |
robess. - Yfiichly aCRIL LY BlalR LRt PEARE, Ut , egf ch@RAED] Nt gener a
applicati Qﬂtc%aﬁiﬁﬂﬂ&l&%nﬁs N@eRY£oxd Eﬁ’éﬂlf@@ci:aé@icvascular indications, u

e.8. use as an:ihypertensives.' The utility of the compounds of

Formula I can be demonstrated in these various’ animal model#. as
10 referred to above, which include an'tago'mlsﬁ of isoprotgrenal in the
anesthetized dog treated intia§enousljr (a&rené:gic _ti_et_a_—recepto:
action), the si:ontaneéu's hypertensive aﬁd DOCA silt hypert:enéive rat
.(antil.'xypertensive action), angiotensin-maiﬂtained gangliﬁnqblocked
rat model (vasodilator action), and an anesthetized rat model (_a_.'l_gég—-
15 adrenergic blockade), and in various other animal laboraicry models
(cf: Deitchman, et al., Journal P'harmacoy'_gicai'n'ethods, 3, 311-321 :
(1980). - | o ),

As examples, two of the representative compounds of _

?oﬁla I; 2-[2~hydroxy-3- ["[2— ('Gﬁyﬂ:oxy-lg-indold—yl):-l,l-diﬁethyl-_
-20 e:hyl}anino]ptopﬁxyibenzonitrile and 2-[2-hydroxy-3-{[2-(5~hydroxy-

lg_-indpl-ﬁ-yl)-1,1-dinethyiethy1]aminc]ptopoxy]benzoni:rile caused

greater than 20 mmHg mean drop in sjfstclic biood. pressure of rats

in one or both of the antihypertensive tests when gifen #t: a dose

level of 30 mg/kg p.o. A 3 mg/kg intravenous dose of these coﬁx;oﬁnds
25 resuiteé in over a 20% drop in mean arterial blood pressure (taken

30 minutes after dosing) in the vasodilation ﬁest.



stands. for the acetate ion, [err] .9 Schere 1 R4 3 RJ[err] R-RS5 g
as defined above. This process involves the coupling of a suitable
met hoxyHat ed i ndol al kyl anmine (111) with an [err]-substituted phenoxy
epoxide internediate (I1V). Synthetic nethodol ogy required to reach
point in the preparation of Fornula | produgts is anal ogous to a syn
process used to prepare bucindolol. The pertaining -Krei ghbaum et al
patents U. S. 4,234,595 and U.S. 4,314,943, and - 10- J. Med. Chem,
23: 3, 285-289 (1980) article are hereby incorporated into this patent

application in their entirety by reference. An additional step, however, is:

required as the resulting nethoxylated indole analog (Il) is converted to
the desired (I) product by 5 cl eavage of the nethoxy group with boron

tribrom de in methylene & gedde SoliihaRendhaE! AUBAEHLS, TEIR0S

resulting in conversion to hydroxy such
hydr ogenol ysi s cﬁarbeé&xbwcﬂmcugéﬁa§,:ﬁmpmﬂ plfs@mea Qf Eﬁi&hﬁ%ﬁ@hu

practitioner and may al so
comprise systemic administratian, by both oral and parenteral routes,
of an effective, non-toxic amount of a compound of Fomnla Iora

5 pharmaceutically acceptable acid addition salt thereof. An effective
amount is construed to mean a dose which exerts the d_e'sired pharma=-
cological activity, such as those stated hereinabove, without undue
toxic side effects when administered to a mammal in need of such
.:r'e.aunent. Dosage will vary, according to the subject and route of

10, administration selected, with an expected range of about 0.l mcg to .
100 mg/kg body weight of a compound c;f Formula I or a phamaceﬁtically

. acceptable acid .addition salt thereof generally providing the desiréd:

therapeutic effec‘.j. A preferred range for an effective dose wﬁuld
be about 0.1 to 0.5 mg/kg when given intravenously and about 0.5 to

15 5 mg/kg when given orally. | | .

U/ The compounds of the present invention can be prepared by a

' convenient general process. This prbcess is oﬁtlined below in Scheme 1.
Thnmxﬂnuttmisaqxnianﬁgn,Mb:ﬁzn&sfbra;neﬂuﬂ.gnmg:amihc
stands for the acetate ion, C28302'. |

-----



be adapted for use in a nodified process. 10 : The coupling of-
t he epeyxy ether internediate (JV) with the indolylalkylamne (Il11) to ngﬁ
ynte ate (I'l) is carried out sinply by heating the epoxy ether either
i\ the presence of a reaction inert organic solvent wth an

apprdp: & indolyl al kyl ami ne as shown. No catalyst or condensation agent
5 required. 15 Sui t able $otvents include 95% et hanol but ot her
rqact inert organic, liquids in which the reactants are squbIe may be

hese may include but are not Iimted to' benzene,

tetra Of uran, dibutyl ether, butanol, hexanol, nethanol’,

dinethoxysthane, et hyl ene egcoI Sﬁﬁﬁel-SU|table reaction tenperatures are
from about 60-200[err] 20 _ : The required. reaction internediates,
1l and I, nay be obtained by several nethods and are not limted to the

fol lowing. The phenoxy epoxide internmediates (1V) can be obtained by

al kyl ation of the appropriate [er rllz; sulastqd uted. cyanophenol (V) with
epi chl orohydrin - in Scheme 2; nJY ecal chtrant cases by using

epi brono 5 and di rreth Mol heme 2 (1V)
Whi | e many (V). are Bg¥rerci ailable, th may al so be
conveniently prepare romreadily avallqple phenol s via the synthesis
outlined as Scheme 3. 5 Schene 3

_ (™v) . (I11)

(1)

RI-RS are as define&'above.

This process 1nvolves the coupling of a suitable
methoxylated indolalkylamine (III) with an R?-subs:ituted phenoxy
5 epoxide intermediate (IV). Synthetic methodology required to reach
this point in the prepafation of Formula I products is anaiogcus
to a synthetic process used to prepare bucindolol. The pertaiqing

Kreighbaum, et al. patents U.S. 4,234,595 and U.S. 4,314,943, and

- .._x'-u.



Aci [err] This sequence essentially involves fornulation of an

[err]-substituted phenol according to Reimer-Tienmann conditions to
t.he salicyl - al dehyde derivative which is converted via the oxine
interned}ate to the desired salicylonitrile (V). It should be note¢

when 10 ¥ Fornula | products in which [err] is hydroxyl are desire AY;
- 12 - internediate in which [err] is methbXy-is to be used in Sc

Cl eavage:'by BEr3 to the hydroxyl group is effected in the |ast step
synthesis. For the internediate indolylal kylam nes of structure IIl, 5
typical synthetic procedures for their preparation are available in the

Krei ghbaum et al., patents and the J. Med. Chem article cited herei nabove
and incorporated by reference into this patent appli- cation. Al though

these referenced procedures are applicable to the preparation of other

i ndol yl al kyl ani nez,i pé&r EREH.3t 23: 39h285+ 28R 1D80)1 Brticle drecrbrdity ibkerpiahted
specifically di scT osed therein, representative syntheses of Fornula I

conpounds wi | | bei.:gbvﬁﬂshpxﬂnntﬁplpmma‘tmon fior thedr excérmalyl by cafexancef An

i ntermedi ates which may be required for the present invention. Finally, it
is of interest tradisichahystrepx Homevasy| i&B’ﬂ“@’Gﬂmﬁuﬁhe geswiying | nethoxylated
(2-[ 2- hydroxy-3-[ ﬁiG hy dro 1H i ndol - :

1,1 - di met hyl et hy&n& wpp’rﬁp §A Bén%ﬁ?’f'ﬁdlé‘% theidesizad (B erofysy by

5 cleavage of the methoxy group with boron tribromide in methylene
- | chloride solution. Otﬁer synthetic methods resulting in conversion
to hydroxylated trodutts,.e.g. such as hydrogenolysis of benzyloxy
precursors, are well known to the chemical practitioner and may also
be adapted for use in a modified process.

10 The coupling of the epoxy ether intermediate (7V) with the
indolylalkylamine (III) to give intermediate (II) is carried out
simply by heating the eptxy ether either neat or in the presence of a
reaction inert organic solvent with an appropriate indolylalkyiaminé
as shown. No catalyst or condensation agent is usually required.

15 Suitable solvents include 95Z ethanol but other reactinnpinert
organic liquids in which the reactants are soluble may be employed.
‘These may include but are not limited to' benzene, tetrahydrofuran,
dibutyl.ethar, butanol, hexanol, methanol, dimethoxyethane, ethylene

~ glycol, etc. Suitable reaction_temptt;tures are from about 60-200°C.

20 The requirtd reaction 1ntermediates, IIT and IV, may be
obtained by several methods and are not limited to the following.

The phenoxy epoxide intermediates (Iv) can be obtained by alkylatiom
 of the appropriate Rﬁ-substituted cyanophenol (¥} uith epichlorohydrin as
in SchqneHZ; or in rectlcitrant cases bi.using epibromohydrin, K2003'

25 and dimethylformamide.



corresponds to bucindolol [err] are hydrogen and R3, R are nethyl) was .
used to confirmthe identity of a. major metabolite of bucindolol. 1t ig;}
N that 6-hydroxylation is ‘perhaps nore inportant 20 t han i
.-hyo oxylation in the nmetabolismof tryptami ne derivatives (cf: Jepson, et
ABNochi m Bi ophys. Acta., 62, 91 (1962); Jaccarini and Jepson,

; Bi ophvs. Act a. 156_ 347 (1968) )~ This know edge suggested the
iIity t hat 6-hydroxylation of buci ndol ol .m ght be an inportant
meXabol ifc pathway. This has been cogfyengesl by denonstration 25 that this
oxyi ndol yl conpound of the instant invention agrees in mass spectrum
and gas chromatographic retention tinme with a correspondi ng maj or hydroxy

met abolite of "bucindolol. in this regard, =~ -13- another aspect of the
instant inventign cogori ses 2- [2 hydroxy- . cN

3-[ [ 2- (6- hydr gy i ndo| - 3- yI) met hyl et hyl |s

benzoni triR’e i fi ed phat ||y ateepta The @Bnpounds of

the present i M y can be fornulated 5 accor di ng 2l i pna
pharmaceutical practice to provide pharma- ceutical conp05|t|ons of wunit
dosage form conprising, for exanple, tablets, capsules, powders, granules,
enul si ons, susp@dsions, and the like. The sol i d prepaggt i ons contain the
active ingredient in adm xture with non-toxic pharnmaceutical excipients
such as inert 10 di l uents, for exanple, calciumcarbonate, sodium

car bonat emﬂmmnﬂﬁpﬁwmpmabat&meércaaﬁw%m‘aﬁfba%ﬁ %9”41' ating and
di sintegrating agents, for exanple, maize, starch, e%lc aci ; bi ndi ng/
agents, be conveniently prepared from readily available phenols via the

synthesis outlined as Scheme 3.

5 ' Scheme 3
R @a, _@[ B,NoE CH=NOE
' OH NaOH R

Ac,.0

()

This sequence essentially'involves formylatioa of:an Rﬁ-substiteted
phenol according to Reimet-Tiemann conditions to afford the salicyl-
aldehyde derivative which is converted via the axime intermediate to
the desired salicylonitrile (V). It should be noted that when

10 Formula I products in which Rs is hydroxyl are desired, the IV

TN VT remtenme mme et emlemmpen e e e ey es 4 e b e a arrm e ses mme memer e il
e et e on



for exanple, starch, gélatin or acacia; and lubricating agents, for
exanpl €,  nmagnesi um stearate, stearic acid or talc. The tablets may 15
uncoated or they may be coated by known techntiques so. as to retard
di sintedration and absorption in the gastrointestinal tract and ther
provi de a sustained action over a |longer period. Liquid preparation
suitable for parenteral adm nistration inclsde solutions, suspensions,
enul si ons of the conpounds of Formula 1. The aqueous 20 suspensi ons
t he pharnmaceuti cal dosage fornms of the conpounds of Fornula | contain the
active ingredient i ] Xt.ure w td5 on non-t oxi ¢ _phar maceuti cal
exci prents knom&nfg%gq%%(%gbﬁé%r#st' ’é%ﬁg{’ﬁj a(i:gutrc'ggeo 3%135‘0%% 3 sg'ensi ons.
Sui t abl e exci pi (S a | a S i

car boxyet hyl Dol Lo as, " a%Es TETFR] By iR ReLp L Gk sad R L3 c bR

met hyl cel | ul ose,ofsené dgnedegii®at e, pol yvi nyl pyrroli done, gumtragecanth and
gum acaci a. Suitable disbursing or wetting agents are naturally occuring
~phosphati des, for exanpl®¥r kkeiinbemmedparey indodrinlkghaxinee dfaseructure 117, -
Non- aqueous suspensi ons nmay be fornul ated by suspendi ng the active

i ngredient i A vegeieal sywpbetis proesdunes dor dihede prebaragborn awe giviailahlectronut
oil, or in amneral qil, for exanple, liquid paraffin. The suspensi ons my

contain a thi ckéRenireigibims gihale paLAnfaxand,she)ds Med, Cheme srrigle cdted
al.-.cohol . Sweetenin nd flavporing agents eral ly used in pharnageuti cal
conposi tions ma eéfgﬂc?% & iaﬁclffﬁgﬁg’g’ﬁgﬁ?k geggﬁﬁ’i ,t°55‘lﬁ’uﬁ?€WI g,
sugar and car amﬂati&;prﬂﬂh‘aﬁg@ tﬂ@@&@ﬂﬁnce& procedures are applit:ab_le to the

preparation of ‘other indolylalkylamine intermediates which may be

10 desired but are ﬁot specifically disclosed the:ein, reprasentative
‘syntheses of Formula III compounds will be givén hereinbelow for
. further _exemplificétiqn of intermediates which may be required for
the .presen.t invertion. _ | |
| Finally, it is of 1n:eres't. that a é-hydrcxyinéloly;.' |
15 ' compound of Formula I (2-’[2-5ydraxy—3—[[2—(&hydroxy—]g-indol_-B-yI)-
. 1,l-dimethy_le:hyllanino]propoxy]bénzonitrilé) which s:ruct:urail’y
" corresponds to bucindolol (RI, Rz. R .' are hydrogen and 33, 2* are
methyl) was used to confirm the identity -of a major metabolite of
bucindolol. It is kaowm thaﬁ Ghydréxylation is perhap.s more important
20  than S-hydroxyiatién in the net:'abolisﬁ of tryptamine derivatives (cf:

Jepson, et al., Biochim. Bioggs. Acta., 62, 91 (1962); Jacecarint and

Jepson, Biochim. Biophvs. Acta., 156, 347 (1968)). This knowledge

suggested the possibility that 6-hydroxylation of bucindolol might be

-an important metabolic pathway. This has been confihud by demonstration
25 that this Géhydroxyindoiyl compound of the instan;: invention agrees |

in mass spectrum and gas chromatographic retentién time with a

corresponding major hydroxy metabolite of bucindolol. In this regazd,

— e . s —— R e ST




preparation. The conpositions may al so contaln ot her absorblng agents,-
.stabilizing agents, wetting agents, and buffers. 10 The )
‘conpounds which constitute this invention, their methods of preparation and

ftheir biologic actions will appear nore fully from consideration of the
foll owi ng exanpl es, which are glveqﬁ{or the purpose of illustration only
ng the invention in sphere or scope,

re not to be construed as |i

appended clains. 15 1In the followi ng exanples, used to

the foregoing synthetic processes, tenperatures are expressed in
Ias:bube:andpm of nepbistent dnpeentden comprises Tard 2ndrery- nagneti c

re§onances gectral characteristics refer to chemcal shifts ([err])

refer

ssed a%'hB&'rQGs

p%ﬁoww%#WkaﬁW-%éréme%H%ZWemoaﬁa:r <(TMB) as

d. f h hit
T S s U B g 2, 5,

°FYtr ogen atons of a

particular functiongl, an Eh&m}g&g‘ %‘“’f%tf""ngé‘%?e?;’(“‘?&éh' fts as

to multiplicity is report

road single -SI'ng

(M, or sdoylegtada) ro /ébbe@aeaa&alofﬁ ar@dPhiegh 8edsNE0ed %E'B'}id%'sphama-

(deut er odi net hyl sul foxide), [err
ot herwi se coeatedl ecsyosifdvasi off natedobddsd) fonr ebhiptisURRC EbPtdxamsid,ncl ude
only absorption wave nunbers (cm ) having functional

val ue.

(deuterochl'oroform, and are -1

nmul ti pl et

group identification

The taRlets,ccapsvies opowianse snapibess demdistops;oswarensbods, omdiehé KBr) as
di | uent.

10

20

25

The el enental anal yses are 5 reported as percent by weight.
like. The solid preparations contain the acttve ingredien: in

admixture with non-:oxic pha:maceu:ical excipients such as inert
diluents, for example, calcium carbonace, sodium -carbonate, lactose,
calcium phosphatn.dr sodium phosphéte; granulatiﬁg and disintegrating
agents, for example, ma;ze, starch, or alginié acid; binding agents,
for eiample[ starcﬁ. gel#:in or acacia; and lubriqating agents, for
exanple, magnesium stearate, stearic acid or talc. The éable;s may
be un#aa:ed or they may be coaﬁed by_knawn techniques so as to retard
disintegration and absorption in the gas:roiﬁtestinal tract and

thereby provide a sustained action over a longer perfod. Liqﬁid

preparations sﬁitable for parenteral administ:a:ian include solutions, -

susﬁensions, or emulsiong of the compounds of Formula I. The agueous
suspensions of the pharﬁaceﬁtical dosage forms of the compounds of
Fornu;i'l tontain the active ingredient in admixture with ome or more
non—:o#ic pharnacgutical excipients kﬁawn to be suitable in the
manufacture of Aqgeous suspensions. Suitabie excipients are, for

' example, suspending'agen:s such as sodium c;-boxyméthylcellulose,
methylcellulose, hydroxypropyl netﬁylcellulose; sodium alginate,
polyQinylpyrrclidane, gum tragecanth and gum acacia. Suitable
disbursing or ve:ting agents are nﬁtutally cccnfinz phosphatides, for

exampie, lecithin, polyoxyethylene stearate.

¥



Synt he5| s of Internediates A. Internediates of Fornula Il1l: GCeneral
Proc dures ELE 1 Methoxyindol-3-yl-tert.-butylamne 10 To/
. a gL hilled 25% aqueous sol ution of dinethyl- amne the follow ng
added sequent ially with stirring and continued cooling: 16.9 nL of a
acid,” 7.2 nL of 37% formal dehyde, 27 nL of Q4% ethanol. The resulting
stirred solution is kept at O[err]” to -5[err] with a cool i ng bath whi
t he appropriate methoxyindole (10.0 g, 0.07 15 nole) is added in
portions. This mxture is stirred and gradual ly warned to 30 over a perlod
of one-half hour and theferhedutons Repersipnsyimep tet Formuhgtddoby Fuspending Tihe
reaction mxture is then chilled to 10-15 and acidified with 170 nL of 2N
HC . This aci di ®@ckiye dreredianbdngerssrahliezetl( for evamplep)olive |qids cepsanel the
filtrate made basic usm

0 245 nL of ;20% Na I b
stirred. A resd’lif'r n°d’ ity ?ﬁé&l%l‘“ﬁ"ﬁ?’ |%i%t¥\£'l agﬂpﬁlﬁggédogéﬁér é"'
t t d d ted,t b i |
S 2 o) s iB ARG Mo Eor< Gt |y PREMESRCREGE! Sl 0 S cO Bl
and hexane tg y'p%kgfﬁ? ap%uﬁd aVEBPXY Glradlieleng gﬁy?éh?%a;gaagegea}qggﬁdﬂ%;S

A m xture conprised of the appropriate nethoxygr

2-nitropropane (s@dot)phékmdcaitifil cBRfbietdns(day alisd k! flcluddy Qﬂcﬁﬂﬂse) i's

refl uxed under a nitrogen atnosphere * Registered Trade Mark -
saccharin, sodium cyclamate, sugar and caramel to provide a palatable

\_ preparation. The compositions may also contain other absorbing

agents, stabilizing agents, wetting agents, and buffers.

10 The compounds. w.hich constitute this inventiou, their
methods of preparation and their biologic actions will appear mora
fully from consideration of the folloﬁing examples, wh:;ch a:.:e éiven- |
for the purpose .of 1llustration only and a:é not to be construed as |
limiting the invention in sphere or scope, and the appended ela:_ins.'

15 - In the f_qllowing examples, used to illustrate the foregoing synthetic

o/ processes, temperatures are expressed in degrees Celsius and melting
points are uucorreet_ad.. The nucle.ar- magnetic -:esonances (MR) '
epec:ral cf:arac_teristics refer to chemical shifts (§) expressed as
parts per million (ppm) versus tetramethylsilane (IMS) as reference

20 standard. The relative area reported for the various shifts in tﬁc
H NMR spectral d.a:a»: corresponds to the number of liydrogen atoms of a
particular functional .type in the molecule. The mature of the shifts
as to_mg_].ti;plicity is reported as broad singlet (bs), singlet (s), l
multiplet (m), or doublet (d).  Abbreviations employed are mS0-d

25 (deuterodi'.methylsulfoxide),: CDCl3 (deuterochlorafo_rm), and are

[




Ak

heat e

r 3-5 hours. The reaction mxture is then cooled to roomtenperature, .-

atidified with 10% acetic acid aud extracted with ether. The ether extracts

ter-washed, dried (MyS04), and concentrated in vacuo to a residue.
crystallization of the residue, e.g. from5 isopropyl alcohol-water gives

- (2A- et hyl - 2- ni t ropropyl ) met hoxyiyylal e. This nitropropylindol e conpound

and agtivated Raney Nickel (4.2 g) are conbined in 80 nm 95% et hanol and

to reflux. Beating is halted as a solution conprised of 85%

drazi i 9aet h |, dropwi se. The

reacti oﬁ&fgm e?nkg?‘{frzﬁﬁngif hei}rli‘ghglaftr g%fd?t?{ﬁr')efs F%}?P ]c')r 'Qgﬂftjfgg"s'f’ cooled to room

t enper ajnH1ad@ a1 i dbsBifdon Made  iunbe s ezd.slmme.etfm@&mmuf' ly residue

whi ch can be recrystallized, e.g. fromethyl acetate-1sopropyl ether to

gi ve t hidedesficadiorevaluesi Mind IB-delteimidtidnanbdie ipldyed usfngMPLE | a 15

6- Met hoxyi ndol - 3-yl -tert.-butylam ne A m xture of 6-methoxy gram ne (0.9 g,

0. 004 revitasspmepramide f (KBm) @sndiluengi ndbe clegedtad gradpsxbunee of Exanple 1),

3.0 g (0.034 nole) of 2-nitropropane and 0.19 g (0.005 nole) of NaCH

pel 1%t sTepaEted e rRaFcant bEi¥aightn an oi | bath under a nitrogen atnmos- 20

phere for 2 hours, as dinethylam ne escaped through the condenser. The

resultiggtm égturgrﬁgs cagl ed to 25[err], treated with a selution of 0.47 nL
of gla ¢ 2% nl of water and extracted with ether. The

et her e&.traﬂcegargaméb%@ Fodallid 1796 QRLHOBR AN or, o7 ed Lerr] and
evapor at ed : crystallized upon o
rubbing and cooling in a smal| apgagirgoi | sopropyl ether. The solid was \J
i solated by filtration, washed with cold isopropyl ether and dried in air

to give 0.6 g of tan Y@ithekythdels3vweb-tere.-butylamine

.10 To 15.2 mL of a chilled 257 aqueous solution of dimethyl-

amine the following are added sequentially with stirring and continued
cooling: 16.9 oL of acetic acid, 7.2 mL qf iz formaldehyde, 27 mi
of 95 ethanol. The resulting stirred solution is kept at 0° to -5°
with a cooling bath while the appropriate né:hoxyihﬁale (10.0 g, 0.07

.15 mole) 15 added in portions. This mixture is stirred and gradually
warmed to 30° over a period of one-half hour and then held at 30°
with stirring for 3 hours. The reaction mixturé 1s then chilled to
10-15° and acidified with 170 uL of 2N HCl. This scidic mixture can be
decolorized (narco'G-GO), filtered and the filtrate made baéic'using

20 245 ol of 202 NaOH while being cooled ahd stirred. A resulting browm

éily'precipicate is ether extracted, and the extracts are water-
washed; dried (ngsoa) and conceatrated :o a'brown oily residue (14 g).
The residue is_recrystallizéd,.e.g. from isopropyi'ethet and hexane
to yield the desired methoxygramine, usually as a tan solid.

'25. A mixture comprised of the appropriate me:ﬁpxyzrﬁnine
(7.7 g, 0.04 mole), 2-nitropropane (26.5 g, 0.3 mole), and NacH

(1.7 g pellets, 0.04 mole)- is refluxed under a nitrogen atmosphere

* Registered Trade Mark




-17- recrystallized fromisopropyl alcohol-water to give 0.52 g (46% of
3-(24met hyl - 2-ni tropr opyl ) - 6- met hoxyi ndol e, mp. 98-99C. A slurry of 8.Q7g
QO.S?‘ﬁDIe) of the nitro conpound as prepared above, 80 nL of 95% et hapol
and 4.2fg of Raney Nickel 5 (washed with water and 95% et hanol) was f 42{5
heated to reflux with paddle stirring. Exterior heating was halted afjd &
solution of 7.8 g of 85% hydrazi ne hydrate litn-8 nL of 95Z et hanol was \added/
dropwi se at a sufficient rate to maintain a gentle reflux. After the
addition, the m xture was reheated at reflux for two hours and then cool ed.
to 25[err]. 10 Filtering and concentrating the filtrate to dryness gave a
crude syrup whi gbr\ix$ BdursiaiTher sqalkeibrOnixtiulre cis ghdn eadlednto edouki Ng Wit h
[err]-concentrated [err] (90:10:1).  The tan solid thus obtained (2.9 g,

m p. 125-128[ er ctpypapasurescrybtifiied with P mcetin lactt endtiaxtirsopdopith et to
afford 1.27 g (18% of 6-nethoxyindol-3- 15 yl-tert.-butylam ne, mp.
125-128[ err]. EXhamthed eysracrsyprrigpter-yashed, dniad \Mafl de prdt cPagentratied

general procedure a sol ution ri ate

[ 20
7ot hoxyi ndol o- 2A8A58%19 & 5%98@%?8%@%@?2@%?% gﬁﬁl“ﬁﬁ?‘b’r'i BB 57 g,
0.17 mole) ig lgrgoﬁgaﬁgi acirtho%.t-DgiezJpﬁi\?ets' £r$gz-§er:h%1[2-?2-% tr3prins 1%e:rhf?:l%r gkt

t enper at ure Und frogen at nosphere. e reattion m TS
and the filtrate is F(”“¥%@§rﬁﬂt@ﬁkﬂbgyf!hdole_compound and activated Raney Nickel

. (4.2 g) are combined in 80 mL 952 ethanol and heaté;l to reflux.
~ Heating is halted as # solution comprised of 85Z hydrazine hydrate
| 7.8 g) in 8 ulL of 95% ethanol is added d,#opwise. The reaction
10- mixture is theﬁ heated at reflux for 2 hours, éooled_ to room temperature
and filtered. The filtrate is concemtrated to an oily residue which
can be recryst#llized, e.g. from ethyll acetate-isaprupyl ‘ether to
give the @esired méthquindol—ﬁi—yl—_g—butylamine product.

 EXAMPLE la

15 - s-ue:hoxvindo;-sé}l-:erc.-bagzlamine
A mixture of. 6-methoxy graniné t0.9 é, .0. 004 mole; '
J prepared from 6-methoxyindole by .:he pr_ocedu:g.— of Example 1), 3.0 g
. (0.034 mole) of Z-n:l..tropropa.ne and 0.19 g (0.005 mole) of NaCH
‘pellets was stirred at reflux in an.cﬂ_ bath under a nitrogen atmos—
20 phere for 2 hours, as dim_e:hyla_nine— escaped through the condenser.
The resulting mixture was cooled to 25°, treated with a solution of
0.47 ul of glacial acetic acid in 4.1 mL of water and extracted with a
ether. The ether extract was washed with three portions of water,
dried (MgsSO 4) and evaporated to d:yness". The residual brown oil
25 crystallized upon rubbing and cooling in a small amount of :Léoptopyl
ether. The solid was _:lsolat_e.d by filtratidn,_ washed with cold

isopropyl ether and dried in air to give 0.6 g of tan solid which was




oil.y residue which is taken up in 150 nL of dry ether. This ether 25 .
solution is treated with 80 nL of dinethylamne in 90 nL of ether. *
;he_ethereal reaction mxture is concentrated to dryness and the resi due -«
crystallized in isopropyl alcohol. The solidis isolated by filtration to
' 30-40% vyi el d of the nethoxyiss dol e- 2- car ecoxani de product. The

I ndol - 2-yl. carboxam de is dissolved in 100 mL 5 of THF and this

i dh i s added dropwise to a stirred suspension conprised of 3 g of

al um num-hydride in 50 nL of TEF under a. nitrogen atnosphere.

Af dher_HKHeating at reflux for 2 hours, the reaction mxture is cool ed and
deconposed with a snmall ‘anbunt of water and dilute NaOH sol uti-on. This

m Xt ure isecriystaiddzedyfron Heon®ryl faleehodruwater todEntq-22e8 6%k residual oil
which is taken up in absol ute ethanol and treated with a slight excess of

di met hyl <fupPrSt-@ethyls 2rattarrTIrg L i BRNFR LSRGt iMA- i ¥-291Tred at room
tenperature for four, hours t concent ed.ln vacuo t.o dryness giving
as residue a tri ngtm‘%egtr}ﬂét gfrr?l’gr?? segl#.’ bia} nit_”_ ”mpwniih%s crude

guat er nar - HCho @R 92 93B! Snahsr QAN BE ] - .0 g pellets,

0. 05 nol e‘_?l”%%#‘lz-g%?‘?yr’qg? f)ng'ane_d(??S rr1__a§“§1angar*iqJ ?hg ‘% &%J%glisk& eated at reflux
under $8 NitdsREE Rrigh RERHGYNA §3Y ethddOl) wallifeates Wo!l fol1udanicr! Paddtem Xt Ure is
cooled, diluted with water, acidified with acetic acid to a pH of

appr oxi meg stryifg .anEkddreor Hearingxvanbabrkdnadd) acsdimtiod lo€sP. & ghef 86Xtracts
are conbi ned, washed with water, dried [err] and concentrated to a dark
resi due Virdshzine hydrate in 8 ml of 95Z ethanol was added dropwise at a

sufficient rate to maintain a gentle reflux. After the addition, the

mixture was'reheét;ﬁ'atireflux for tuo hourslénd then cooled to 25°C.
10 'Filgering and éohcén:ratiﬁg the filtrate to dryness gave a crude

syrup which was éﬁramaﬁogr#phéd on silica_gél'cﬁ;umn, eluting with

CHZC1é—Cﬂgonrconcéntra:ed Nﬂaoﬂ'(90:10:1). The tan solid thus

obtained'(Z.Q-g,'m.p. 125-128°C) ﬁas_recrysfallized from ethyl

acetate-isopropyl ether to aff5r4 1.27 g (182) of 6—me:hnxyindol—3—
15 yl-tert.-butylamine, m.p. 125-128°. | | '

‘ & EXAMPLE 2

Hethbxyindol—2—yls:ert-bucylznine

!, 8% =5, B3, B% = Me)

'Ip this genefal procedure a solution comprising the
‘20 appropriate methoxyindole-2-carboxylic acid (0.06 mole) and thionyl
chloride (2.0 g, 0.17 mole) in 130 uL of dry ether is stirred for 12-
18 hours at room teﬁperaiureiunéer a nitrogen atmosphers. The
reaégion nixture is filtered'and the filtrate is concentrated to an
oily residue ‘which is taken up in 150 oL of dry ethei.--This.e:ﬁer
25  solurion is treated with 80 mL of dimethylamine in 90 mL of ether.

The ethereal reaction mixture is concentrated to dryness and the

e e i m e e m e e Tome s e e RO VT e



chromat ogr aphed on a silica colum and diluted with nethyl ene chloride.
Remgval of the nethylene chloride solvent and recrystallization of the
prudbfhaterial from i sopropyl al cohol-water gives a nethoxyindole 25
substituted in the 2-position with a 2-nethyl -2-nitropropyl noiety.

Reduction of this nitro product with Raney N ckel and hydrazi ne accory
to the procedure used in. Exanple 1 above #fIt yield the desired

TOCNOXY 1 NGO+ 2 Y1 et s UMM 0% sacprorb RSP Lol 1Y AhO0PL,

3-(2- Ami no- 2- ne - ol Al Y H [  a l,n
this general prg:(t:%éggE%lt% (frji f%egrrlglﬁég&gg%é‘%’ K%g &&gé’g&ﬁgajfeﬁzacar%? %‘aan'fidgnd
qui ckl'y transfepfsateto a nitrogen-flushed 25-nl Erlennmeyer flask. DMSO (55
m.) is added and the m xture is stirred for 5 mnutes. Additions of

met hoxyi ndol yl - t ert - but YhantetBoxXyAndal-2eyE kashickanidto B tdizsalved. #48 100 . 03
nol e or any other suitable 10 al kyl ati ng agent) are each foll owed by 45
m nut es of s3iref (MFadndechiszhisolntibe isusdindsdmapvise GuenGitdtrédns@@naionof
water. Extraction of the mxture with ethyl acetate, followed gﬁrwashing of

the extracts wi EOPREAERS oAnd 8pPf HdthbPorHEigug hydrideotn SO0k Whi B maderr ped

Lere) and evaporpted LAsieeLo 2P0l kool Tl o bag base, iy be 15

usual Iy made by, cOnNEL ti00 1%, UobYed 38 doBordddG el MR U sQLI 1 GaSal! o

_ U ' water and dilute NaOH solution. This mixture is filtered aund the

10 filtrate is concentrated to a residual oil which is taken up in
absolute ethanol and ‘treated with a slight excess of dimethyl sulfate.
The resulting alcoholic solution is stirred'at.rncm tempergtﬁre for
four hours and then concentrated in m to dryness giving as
residue a trimethylamine quaternary salt.

15 . The crude quaternary salt product (0.0l moie) is combined
with NaOB (2.0 g pellets, 0.05 mole) and 2-nitropropane (15 ml) and’
'thelmixture is heated at reflux under a nitrogen atmosphere for
1 hour. The resultant dark thick mixture is cooled, diluted with
_water, acidified with acetic acid to-a pH of approximately 6 and then

20 ex:racted with ether. These ether extracts are combined, washed with
water, dried CHgSOA) and concentrated to a dark residue which is
chromatographed on a silica column and diluted with methylene chloride.
Removal of the methylene chloride solvent and recrystallization of
thé‘:rude material from isbpropyl alcohol-wvater gives a methoxyindole

25 substituted in the 2-position with a 2-methyl-2-nitropropyl moiety. ‘

" Reduction of this nitro product with Raney Nickel and
hydrazine'acéordins to the procedure used in Example 1 above will

yield the desired methoxyindol-2-yl-tert.-butylamine.




in order to obtain a crystalline product. Methoxyindol-2-ylethylam ne 20_

An this procedure which is essentlally t hat of Bhat and Si ddappa, J. Ch\m
Soc. (O 1971, 178-81; various nethoxyindol-2- carboxylate esters '
geomercially available or prepared by literat ure nmet hods) is reduced to
rrespondl ng 2- hydr oxynet hyl i nd J‘;e derivative-by reduction with

' al umi nur hydride in ether. Conversion to the

r‘ -x et hyl - met hoxyi ndole (4 g) in dichl ororret hane (250 ni) and addi ng
manganese di oxi de (10 gxaruel swed by stirring of the reaction

t roomtenperature for 20-30 hours. The reaction -20- is

followed by TLC, nmirMethyilagidnhef Mesbonydadalydaliylativ@sst arti ng

2- hydr oxynet hyI|m—emweﬂ-mdthyImesl:)a-ﬂymerﬂwbmtqmdﬂ%s of manganese

" dioxide (2-3 g) can be addpg eR e.a%lqﬂmggture Is filtered and the
resi dual nangane repeatedly witn alittle fresh

- di chlsor onet hanein ‘tHi8 w@an@doéésstvag €0l N ayBd)ObAtEst XoH dsyness to give

t he cr ude met hoxyi ndol - 2- car bal dehyde as a pale yellow solid which is then
recrystg&dunaeth a Tinertae t dndx gudeltdy -Ragshdratdl ehyal it Sogpr-fhishednet hane (8 nl),
and anoni um acetate (L g) are heated under reflux for 1/2 hour. 10 The.
react i oRS-mLxExkepmeyerc fidskd MM§Ot (RS G’@)rlisr@deérﬁlﬁt the mixgurestparate are

col l ected, washed_thoroughly with wa dr| ed and crystal lized from
et hanol stiFFed forr 3 RiAyFefet Firrs frdFduters- rhihylanine : L
(0.-27 mole) and iodometh'ane (3.78 g, 0.03 mole or any other suitable o/

10 alkylating agent) are each followed by 45 minutes of stirring after
| I' whic.:h the suspension is qﬁénched in 300 oL of water. Extraction of
the mixture with ethyl acetate, followed by washing of the extracts
with water and brine affords a élear gsolution which is dried (MgSOo 4)-
and evaporated in vacuo to an oily product. This free base may be -
.iS used as .a intémediate without furthe.r purification. Charact-eriz_ation
is usually made by converting thé oily base to the hyﬁrochlo:ide salt
in order to obtain a crystalline product. |
| EXAMPLE 4
. Methoxvindol-2-ylethylamine
20 " In this procedure w!_xich is essentially that of Bhat and.
Siddappa, J. Chem. Soc. (C), 1971, 178-81; various methoxyindol-2-
carboxylate esters (co'mne‘lrc'ially ajrailabie' or prepared by literature
met.hods) is reduced to the corresponding 2-hydroxymethylindole -
derivative by reduction with lithium aluminium hydride in ether. |
25 Counversion to the indol-z-carbéldehydé is acéomp’iished by dissolving
| a 2-hydrqumethyl—ﬁethox'yindole (4 g) in dichloromethiane (250 mL) and
adding activated manganese dioxide (10 g)' followed by stirring of the

' reaction mixture at room temperature for 20-30 hours. The reaction



reduced to the desired methoxyindol -2-yl ethyl amne by treatnent with
l'i t hiwum al um num hydride in dry ether. The reduction mxture is .15

gent| Yy .heated under reflux for 10 hours foll ow ng which the excess |
al um numpshydri de is deconposed. Following filtration, the filtrate i
concentrated in vacuo to give a residue which is crystallized froma
suitabl e solvent to give the desired net hexgO kndol - 2-yl et hyl am ne.

EXAMPLE 5 Met hoxyi ndol - 2-yl propyl am ne Modi fying the procedure of Exa
4, an appropriate nmethoxyindol -2-carbal dehyde (1 g) in nitroethane (0.5 ni)

.ttdthfd ylamine, follo t he_ni xt
hoat ca 25 at PECITROTE S8 ndoh T aBe gl SIR- AR ok TG SEAFSPRndi ng

deposits dark r be lfittle

et her, dried, a%gh%{rrﬁ%ﬁtﬁy #Lrgﬁf'e't héﬁoew%ﬁge ni %qa%éritgg'é%y i ndol es
thus prepared aasngﬁdyeeqcmwmj E) Winahd! FUMET The rédetiodWdkishe as
descri bed above in Exanple 4. Solid products are crystallized and the

l'i qui ds are chadaciiiteradland the vedytdudlehingahese diofi A NAshed repeatedly with
Met hoxyi ndol - 3-yl et hyl am ne 5 Cf: Young, J. Chem Soc , 1958,
3493-96; Thi 8 synliﬂ;ébsftstshrdishmttoheﬂvnhozy‘heohyhbﬁwdl fiidltydes ishevdposamed

ei ther avail abl e commerci al I:e/ prepared fromliterature nethods. Using
t he pro- to dryness to give the crude methoxyindol-2-carbaldehyde as a pale

yellow solid which is then recrystallized.
\-) The methoxyindol-z-carbaldehyde (5 8), nitromethane (8 ml),
and ammonium acetate (1. g) are heated under reflux for 1/2 hour.

10 The reactio'n. mixtuz:e is cooled and the dark re__d crystals that separate
are cqllecte@, washed thoroughly. with water, glz:ied and crystallized
from ethanol. The nitroyinylmethoxyindole thus prepared is then

" . reduced to ;he desired methoxyindol-z.-ylethylamine by treatment with
| Iithim altenimm hydride in dry ether.l' The reduction mixture is
.15. gently heated under reflux for 10 hours following .wb-:lch the excess
lithium aluminum hydride is decomposed. l‘-‘ollewing filtration, the
‘filtrate is concentrated in Yacuo to give a residue which is’
crystallized ffom a suit_:able solvent to give the desired methoxy-
indol-2-ylethylamine. | .
20 - . mamEs
Hethgzindol-z-zlgrogzlmine
Hodifying the procedure of Example 4, an appropriate
nethoxyindol—2—car‘oa_1clehyde (1g)in n_itroe;hg:_xe (0.5 nl) is treated
' with four drops of benzylamine; following which the mixture is heated
25 at refi_ux for one hour. The cool reaction -m:;:kture on standing
deposits “dark rea crystals which may be collected, washed with a
“little ether, dried, and crystallized from ethanol. These nitro-

propenyl indeles thus prepared are reduced with lithium aluminum



cedure outlined in Exanple 4 above, an appropriate nethoxyindal - 3-
car bal dehyde is condensed with a nitronethane usi ng amoni um acetate 1
as a catalyst. On standing, the cool ed solution gradually deposits dark Ted

cry. '”s whi ch can be recrystallized from benzene or nethanol to give the
3% ni vh - met hoxyi ndol e which is reduced with |ithium alum num hydride,
as yi.eld the desired nethoxyindol -3- yl ethylam ne. 15

EXA t hoxyi ndol - 3-yl pr opyl afm 2 A sel ected

met 0 | - 3- car bal dehyde (5 g), nitroethane (10 nL), and amoni um

g) are heated on a steam bath with occasional shaking for 1/2
cpoling, the crystals are 20 col | ected, washed with hot water (2
nd crystallized from nmethanol. The resultlng.
3-(2-nitropropenyl)-nethoxyindole is reduced tothe desired

3- (2- ami nopropyl ) - met hoxyi ndol e by treatnment with |ithium al unm num hydride
as det ai peigide ash@s&ﬁ&@yp#%eﬂm&tmle 4. 280148 produntemmedi ates of Fornul a
TV EXAMPLE 8 2-[ (2, 3- Klpropoxy ] benzonitrile A solution of 2-cyanophenol
(25.0 g,cqyssal %F%)‘“de% Piigs ase charariaripad ps pengoyls dpmivarivesnd

pi peridine (10 drops) was stirred eated at 115-120" in an oil bath for
2 hours. The reaction m xture was concentrated (90[err]/30 Torr.) to
renove unreacted epichl OrMBigﬁ'ndél-3—:!1'ety::1amiﬁe'
5 Cf: Young, J. Chem. Soc., 1958, 3493-96; This synthesis .
A

starts with methuxyihdbl¥3-aldehydes vhich are either available
commercially or prepared from literature m@thods. Using the pro- |
cedure outlined in Exanplé 4 above, an appropriate methoxyindol-3-
carbaldehyde is condensed with a nitramethans using ammonium acetate

10 as a catalyst. On standing, the cooled solution gradually deposits
dark red crystals which can be recfyttallized'fram'benzenc or methanol
to give the 3-nitrovinyl-methoxyindole which is reduced with 1ithium
aluminum hydride, as above to yiel& the desired methoxyindol-3-
ylethylamine. |

15 | EXAMPLE 7 U

Mefhogzindol—3;zlgtogzlamiﬁe
A selected methoxyindol-3-carbaldehyde (5 g)._nitroethaue

(10 mL), and ammonium acetate (1 g)'are héated on a steam bath with
occasigﬁal shaking for 1/2 hour. On cooling, the crystals are

20 collected, washed with hot water (2 x S0 ml) and crystallized from
‘methancl. The reéulting_3-(2-nitropropenyl)-ﬁethoxyindole is reduced
to the desired 3-(2-aminopropyl)-methoxyindole by tregtnent'with '

lithium aluminum hydfide,aé detailad in the above procedures.



Thé resi'dué was diluted with toluene and concentrated to dryness twice to
;hel p renove the last traces of volatile material. The 10 resi dual oil
i ssv¥ved in 263 nL of t etrahydrofuran and this solution was stirred at
140- 50[err] for one hour with 263 nL of 1IN NaOH. The organic |ayer was,
separatéd and concentrated to give an oil which was conbined with t he’
aqueous phase. The m xture was extracted [err] and the extract dried [@8
and concentrated to give 15 36.6 g (1009 2%f= 0i | which sl ow y
crystallized to a waxy solid. This internmediate product may be used "
Wi t hout further 13pur|f| 7 in : ation of Formula | products.
EXAI\/PLE92[(23E_ 2kl Fetfroxybenzonitrile 20 ¢ ' The
requi site 5-methoxysali cyI aI dehyde can beﬁﬂ?@ ged from 4- met hoxyphenol by
t he Rei mer-Ti emann procedure which is wel escribed in the literature,

e.g. Cf: Kappe, et al., Arch. zﬂha[jnggoﬁilséeq%%&g&@;heA sol ution
conprising 0.005 nole of the starting salicylal dehyde T n mL of pyridine
and 6 nmL of absol ute etasclutien 28 2-dymesghedolni (5. ® g4 @ 20 Ondl3) npeghloto-
hydr oxyl ani ne hydrochl ori de and heated at reflux for 4 hours. The 'm xture

s concent r afed hydripa ity €o ‘hzgr"&}e&yrﬂaﬂ Miveridine €0j dropd) \WashsaTed andf

{err] and the.suspension ecanted., Addition of 10 nL ofagarr
t he residual gl &§§§Fdﬂﬁf e111r5’01:|'2°f o:f"f d%e%lnbya%ifﬂ'l%?%ﬁs 5[’@&‘]’“&”@( tuE’lﬁon

I Lration, PPl R Cloheduerkeds o/ %Fot2) S VAL kel A eltlud Shofiudlh.

i K_/ The residue was diluted with toluene and concentrated to dryness

twice to help remove the last traces of volatile material. The

10 residual oil was dissolved in 263 mL of tetrahydrofuran and this
solution was stirred at 40-50° for ome hour'with 263 mL of 1N NaOH.
The organic layer was separated and concentrated to give an oil which
was combined with the aqueous phase. The mixture was extracted
(CHZCIZ) » and the extract dried (ugso,‘) and concentrated to give

15 36.6 g (100%) of oil which slowly crystallized to a waxy solid. This
intermediate product may be used without further purification in the
" preparation of Formula I products.
_ EXAMPLE 9 _

2-[(2, 3-Epo 112 —5-metho benzonitrile

20 ~ The requisite S-methoxysalicylaldehyde can be obtained from
4-methoxyphenol by the ‘Reimer-Tiemann proceduta which is well
described 1n the litera:ure, e.g. Cf: Kappc, et al.. Arch. Pharm.,
308/5, 339 (1975). A solution conprising 0.005 mole of the starting
salicyi;ld_ehyde in 6 nL of pyridine land 6 ol of absolute ethanol is

25 treated with 0.4 s-(D.Oz'lnole) of hydroxylamine hydrochloride and .
heated at.: reflux for 4 hours. The mix-turle is concentrated in vacuo

- 4
to a gray syrup which is stirred w:!.th 50 mL of nzo and the suspension




| sopropyl ether. The ether solution is filtered, dried [err]. 5 treated__
W Darco G 60 and Celite, filtered and concentrated in vacuo to a waxy ,
splid. Recrystallization fromethyl ether-Skelly B gives the corresponding
gtdehyde oxine. A mixture of 0.002 nole of the oxime and 1.02 g (0.01
of\ acetic anhydride is heated a8 reflux for 30 minutes and then 10
25[err]. Water (50 nL) was added, followed by dropw se addition
OH to pH 10. The resulting suspension was stirred at 25[err] for
(to hydrolyze any acetate ester of the desired phenol derivative.

I s adjusted to aboyt_ 2 usi 6N HCl1 and the resulting njxture is
ext r act egesAnEed-40Additipn @E Nl "ﬁc‘é{gn‘é toothe yesidyal glassy Q&Fﬁg‘éq ayer whi ch

i s separated Lied. r] . . rated af, rr]/.7 to give a tan
syrup m?%ﬁ%*‘f‘?ﬂ’? %8%2#‘"54 sag:}g'i §¥€&g? ’ tﬂ?@nggc%? g{tgoté‘staggr.o%srgteﬁgr hydr ol ysi's
of the syr LA ' _ v/ t | ' t nd 0.1 g of
NaOH pel 'e#g éi{] '-’%g‘ﬂ ?%ir:l{dgwﬁ%c&'r ég}ts'%%lml%o%(rjﬁ b?/L }gn”ig\?glﬁ:ﬂ(%i ﬁ]hggnrret hanol at
60[ err]/ {5bpropyl effer. DieUbtx¥r 9é1uchon AGUBNEréd;Stshed Digsh, P, SN HCO af fords
a precipitate which can be recrystaldized fromisopropyl ether and dried to
gi ve § hecthatied ad thepazesic-60| sndi OéXirep didteredfamd xonventodted. (5 nol e of the
2- hydr oxy-5- met hoxybenzo- nitrile, 4.2 g (0.03 nole) of finely powdered
anhydr ougaquot s 9 wany25olidsarBreanstalifzntiay frpm ofthph/ether-Skelln Bd at 50[err]
for 15 mnutes. Epibronmohydrin (2.8 g or 0.02 nole) was added in one
portion &fRessthe cprepsparding henzaldehyde oxine gays. The reaction nixture was

o . . . "!
Regi st ered.Trd(iE It(\::re of 0.002 mole of the oxime and 1.02 g (0.0l mole) e

of acetic anhydride is heated at reflux for 30 minutes and then.

10 cooled to 25°. Water (50 mL) was added, followed by dropwise addition
of 20% NaOH to pH 10. The resulting suspension was stirred at 25°
for 20 hours {to hydrolyze any acetate est’e; of the desired phenol
derivative. The pE is 'adjusted to about 2 using 6N HC1l and the
resulting mixture is extracted with 40 mL of ethyl acetate to give an

15 - organic layer vhich is separated, dried (Mg50,) and evaporated at
65°/70 Torr. to give a'tan syrup which still consists mainly of the
acetate ester. E’urthe:;' hydrolysis of the syrup in a mixture of 7 mL
of methanol, 7 =L of water and 0.1 g of NaOH pellets at 25° for
3 hours is followed by fMd of the methanol at 60°/70 torr.

20 . Dilution of the aqueous residue with 0.5N HCl a_-ffords a precipitate
which can be recrystallized from isopropyl .'ethe'r and dried to give

| the desired b'enzonitr'ile :I'_;ntem'ediate.
A mixture of 0.015 mole of g‘lie 2-hydroxy-S-methoxybenzo-
nitrile, 4.2 g (0.03 mole) of finely powdered anhydrous potassiﬁn

25 carbonate and 140 mL of DMF was stirred at 50° for 15 minutes.
Epibrono.hydrin (2.8 g or 0.02 mole) waa. added in one portion and -

stirring was continued for 3 days. The reaction mixtuve was

* Registered Trade Mark
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- 24 - poured into 1 liter of brine and the resulting suspension stirreg
for 3 hours at O-5[err]. Filtering the mixture and washing the filt
w th Water gave upon drying in air the crude internedi ate conmpound
coul d bg*used without further purification. 5 Simlar

will provide the other i nter- nediate conpéﬂhds of Formula IV tod
synt hesis of the various Forrmula | conmpounds of this invention. Syn
of Products 10 EXAMPLE 10 Cener al
Procedure: 2-[2-Hydroxy-3-[ (hydroxy-

i ndol yl ) al kyl am nol propoxy] benzonitrile A sel ected nethoxylndolylalkylan1ne
(I'11) is mxed with an equinolar or slight excess anount of a selected

€POXy Propoxy. Eg%‘&'s%xﬂt%t} ﬂtte? Jfﬁbéin\é) afd ¢l *}%srPHB% %.%Féési%ﬁcﬁggl-%é '%gg by

ei ther refl uxi on O reactants fo

hours or heati BOnsurgesd oub%! U?ﬂ:@h% &ma&wsnmaémgt:ﬂ@@iﬁ@[ gdel for
about 1/2 to 2 hours. Ethanol and tol uene are the usual solvents chosen for

the reacti on netthkater gace ppbn@ryiss 1afdirXthe cfudeOinddriediite| ddmpaadlt | V. 20
In sone instances, it i-rs advantageous to follow the course of the reaction
by TLC, addi ngwh:thh t:o@'kﬂabeIdaieépdxhehmﬁtrﬂhealﬁurﬂmwtam ne Il has

di sappeared. Follow.ng reaction the mxture is concentrated to dryness and

the residuedis either RARHEATlEn®Sing:@they Gubstitutad ﬁmnemepobq iphe

I nt ermedi ate net roduc be purifjed b

crystallizati oﬂ"?’eeé%? - ‘?é égacﬁl?‘”é? tpﬁ%?eiéﬁeﬁ F%lf)é’é'g"’tﬁe the; BF’P%FOI"E“"
mediate compounds of Fomula IV to be used in sym:hes:ls of the

various Formula I compounds of this :lnvent:lon. :

Synthesis of Products .
10’ EXAMPLE 10

General Procedure: 2-[2-Hydroxy-3-[(hydroxy-
indolyl)alkylamino !gro'g oxy]benzonitrile

A selected methoxyindollyllalkylamine (in) 1s mixed with an
equi'ﬁol_ar or slight excess amount of a selected epoxy propoxy benzo-
15 nitrile (IV) and the coupling is accomplished by either refluxing a
—/ solution of _the réactants for approximétely 18 to 24 hours or heating
‘a neat mix:ufe at a tempe_ratufe_ of about 120-130° for about 1/2 fo
2 hours. - Ethanol and toluene aré the usual solvents_chosen for the
rea;tion medium f&r coupling. via refilm:ing a solution of III and IV.
20 In some :I.nét_ances, it is advantageous to follow the course of the -
reaction by TLC, adding additional IV epoxide until all indolylamine-
II1 has disappeared. Following reaction the mixture is concentrated
to dryness and the residue is either washed and used crude in the
next step or the intermediate methoxy p_rodu.ct may be purified by
25 crystallization-recrystallization either as the base or a suitable

acid addition salt.



~aeid addition §alt. © - 25 - A solution of the methexyindol yl-

pr-oduct LJI)

di ssol ved in nethylene chloride and stirred under a ni trogen at nospher it

0-10[err] while a several -

gd

fold excess of 1N boron tribronm de in nethylene
Algride is added dropw se. Follow ng addition, the reaction mxture 5 IS

at roon1t6nperature for about 6-8 hours The excess boron

P oddct jmay be wor ked up in-a-nunber of conventional ways such
al i zation, conversion to the base and purification, conversion 10
e base follomed by conversion to a different acid addition salt, and

as

so forth. The nodifications necessary to adapt this procedure for t he
prepar ati on of spe%qlthome#p@!snwmxyﬁ@pm arodute(X| | ditsdvlmed he skill of
any ordinary gractltloner in'the chemcal arts. 15

EXAME 11i® mﬁ2

Hpae shiotide] suq aEETredousAer p indgEnaeg- mpsphiere at

o met hoxdTaOMEIE %&?ﬁ@?@ﬂnbe“m@ i '%r’élzié’%?r'?‘idpr@pamgtaam .
%*?1"3}&“ ?"%68"%*“?&-25&13?“ hidtseng, End bpredes R S For 20

I a),
in

Qoﬁr S £dieliQR%: 68

2-[
Exa

ours,

10

15

20

25

86 i dfipdihedde &L:vmueddi%qu._r %hl&:\é@é p6P4Y | nued for

tribromide is"decampoéed by chilling the reaction mixture and dropwise

w

addition of excess water. The crude hydrobromide salt of the Formula I

product may be worked up in a number of conventional ways such as

recrystallization, conversion to the base and purification, conversionm

to the base followed by conversion to a different acid addition salt,

and so forth.

The;ﬁpdifi;ations necessary to adapt this procedure for the

preparation of speéific compounds of Formula I are well within the
skill of any ordinary practitioneriin'the chemical arts.
EXAMPLE 11

2-[2-Bydroxy-3- [ 2~ (6-hydroxy-1B-indol~3-y1)-
1,1-dimethylethyl]aminolpro berizonitrile

A solution of G-mgthoxyindolé3-y1f£fbut71aninc (2.6 g,
0.012 mole; prepared'iﬂ Exﬁmple 1a), 2-{(2,3-epoxy)propoxylbenzo-
nitrile (2.1 3; 0.012 mole; prepared in Example 8), and 100 ml of
absolute ethanol-wns spirred at reflux for 20 hours. Additional

epoxide (0.21 g) was added and reflux was continued for & hours,

after which the mixture was concent:ated to dryness and the residue’

triturated in isopropyl alcohol to induce crystallization. The

product was collected by filtration, washed with cold isopropyl

alcohol and dried in gif to give 4.0 g (85%) of the mi:hoxi ?roduc:

(I1), m.p. 145-146°, which was used directly in the next step.



after which the m xture was concent..ated to dryness and the residue
;ritqigted in isopropyl alcohol to induce crystallization. The 25
product was collected by filtration, washed with cold isopropyl alcohol fand
gried inyair to give 4.0 g (85% of the nethoxy product (I1), mp. o [
45-146[err], which was used directly in the next step. -26- A sol utfon (s
pf. t he rmet hoxyi ndol e product prepared aboVE?QITS g, 0.004 nole) in 225 L

of -met’hyl ene chloride was stirred under a nitrogen atnosphere at 5-10[erN] "~
While 15.3 nL (0.015 nole) of 1M boron tribrom de in nmethylene chloride we
added dropwise. Following 5 “the addition, the ice bath was renoved and
the reaction mxture was stirred at 25 for 6 hours before refrigerationto
5-10[err] and dropwi se addition of 47.5 nL of [err]. The resulting mxture
was decanted and the residual gumy solid rinsed with 2 portions of [err].

Di ssolving this crude hydoabio 8 thaldethdky2Rddile QI(odtl i p[rﬁlzledféﬂbo'vQY"Ed by

treatnent 10 . with Darco G 60, filtering, cooling (25[err and basi fyi ng

{pH 8) with con@.5NEAQLb@awe1le). 2n R26fall 3R WERhPIAEScHIGkidh Whid GR1MAR under
ehromat ogr aphed (silica gel 60, 230-400 mesh, EM Reagents)-on a medium
pressure syst era wWitfpesh| ymosphrerenast FelllC-wdide. 15.rmi] (QOM518a1k) . of The
product obtained in this manner crystallized froma small anount of 952 15
et hanol to.af f R°Fo8 fyFibromide inaBestyiene shlqrdde [vas)adysd drepudge. ofFolhewing

tesired 6-hyd - le product (| t lid, a.p. 90-94] . Anal .
Earcd. for Ber i te3asaChe 28 aobn s seiayed o 9e”sbisaton pigrire vas
?@9 + H6.68 el 208isel 854 k nokiretore refrigeration to 5-10° and dropwise

5 addition of 47.5 mL of Hzo. The resulting mixture was decanted and

the residual gummy solid rinsed with 2 portions-of-ﬂzo. Dissolving
this crude hydrobromide salt inZSO uL of hot nzo followed by treatment
10, with Darco G-60, fii:ering, cooliﬁg (25%) aAQ basifying'(pﬂ 8) with
conc. NBAOH gave 1.2 g of tan morphous solid which wné chromatogrﬁphéd
(silica gel 60, 230~400 mesh, EM Reagents) on a meaiun pressure H
system with chiotoform—methanol—cohc. NH, 0H (90?10:1). Thé pr;duct
obtained in this manner crystallized from a small amount of 95%

i 15 ethanol to afford, by gradual addition of H'O. 1.63 g.(712) of the

2
desired 6~ hydroxy-indole prqduct(I)as a tan sdlid, m.p. 90-94°.

Anal. Caled. for 022325N303*1/3820: C, 68.56; H, 6.67;

N, 10.90; H,0, 1.54. Found: C, 68.69; H, 6.68; N, 10.68; H.0, 1.80.

2
N (DMSO-dg): 0.98 (6,8); 2.70 (4,3); 3.30 (2,be);
20 3.83 (1,m); 4.11 (2,d-[5.8 Bxl); 5.00 (1,be); 6.65 (3,m); 7.20 (3,m);
7.60 (2,m); 8.71 (1,b8); 10.35 (1,ba). | -
IR (KBx): 760, 800, 1260, 1290, 1450, 1495, 1600, 1630,

2230, and 3300 cm >.




NVR (DVBO-[err]): 0.98 (6,[err]); 2.70 (4,m; 3.30 (2,bs); 20 3.83 (I, m..
4.11 (2,d (5.8 Hx]); 500 (1,bs); 6.65 (3,m; 7.20 (3,m; 7.60 (2,m; &L

. glbs); 10.35 (1,bs). IR (KBr): 760, 800, 1260, 1290, 1450, 1495, 1600, ™

630, 2230, and 3300 cnferr]. - -27 - EXAWMPLE 12
2-[-2-Hyqdroxy-3-[[ 2- (5- hydroxy- 1Hindgf-3-yl)-. :
i pred Qyl et hyl ] am nol propoxv] benzonitrile A sol ution of

dol - 3-yl -t-butylanine (2.7 g. 5 0.0125 nol e; prepared from
dole utilizing the procedure given in Exanple 1),
Xy) pr opoxy] benzonitrile (2.2 g, 0.0125 nole), and 20 nL of
refluxed for 1/2 houf™ et&cet one sol vent was then allowed to
and the ol y, resl duek or 2 hours. Isopropyl.
al cohol (20.m) 103 f&"'gﬁﬁc TP refluxed for 4
hours fol | owi ng whit i | Sheratute, diluted with 50 nL
of ether and a Si isblati®n! & sVEse U Qu1. o | er, 4.7 ¢
(969, mp. 119-124[err]; TLC (Suﬁg%ﬁiﬁégksﬁﬂ&%?glﬁ)?‘éﬂa singl e spot,
Rf - 0525.0. 0125 melesd repirb Eofr HibdChoxylyddle waed- g erd Iprobdaukd  the next
step or be purified via conversion to the HO salt: ©Con- version to the
HO sal Biven tincExamphe 106 2l (Acktepox)prémxyibarnzbnterdie (22hgnol i c HO gi ves
a- crude product_which is recrystallized in butanone-95% et hanol (20:1) to

of f - whi toeomg;e,).nﬁg 29k eEicetege was refluxed for 1/2 hour. The

acetone solvent was then gllowed to boil off and the p.ily _ | v
residueheated neat at '100‘ for. 2 hours. Is_opropyi aicoho_l {20 mL)
10 . was added and ﬁhe_ réaction solutiog reflux_ed for l;'hours follpwing

which it was ;:691ed to foom teinper_ature; 'diiuted with 50 oL of
ether and a st:irri_ng rod was used t§ rub out a: white powder, 4.7 g
(96Z), m.p. 119-12:."; 'n.c (9:1.CHC'313—methanol) exhibits a single'
spot, R 0.25. This ;rudé methoxy product may be used directly in

15  the next step or be purified vié cpnvefs:!.on to the HCl salt. Con-
versioq to the HC1 s.altl by. treatment of an acetonitrile solnﬁion with
ethanolic ﬁCI gives a crude p£'oduct_ which is recrystallized in |
butanone-957 ethamol (20:1) to off-white povder, m.p. 164-166°. —

- ~ Anal. | Caled. for cz3nz7u3o3-ﬁc1=_ C, 64.25; H, 6.56; -
20 N, 9.77. Found: C, 64.14; H, _5.54; N, 9.58. _
. | Using.__tl_ze procednre'given above in Exaﬁple 11 for boron

tribromide cleavage of the methoxy group, but emplqying. the S5-methoxy-
indole intermediate-producﬁ (I1) prepared above, fhe.desired
S-hydro;:y indole product (I) in the_fom of its hydrobromide salt may

25 be obtained. The pure hydrobromide salt is a beige powder, m.p.
219-221°; | | -

Anal. Caled, for C,H N303-H8r: C., 57.40; H, 5.70;

22725
N, 9.13. Found: C, 56.90; H, 5.67; N, 9.45.



Anal .  Caled. for [err]: C, 64.25; H 6.56; 20 N, 9.77.- Found: C, _
64.14; H 6.54; N, 9.68. Using. the procedure given above in Exanple 11 fq
boron™trbrom de cl eavage of the nmethoxy group, but enploying the
5- et hon/- i ndol e internmedi ate product (I1) prepared above, the desiy
5- hydroXy indole product (1) in the formof its hydrobrom de salt nay 25
obt ai ned. The pure hydrobronide salt is a.eigge powder, mp. 219-221[ er¥].
~Anal. Calcd. for [err] C, 57.40; H, 5.70; N 9.13. Found: C, 56.90; H,
5.67; N, 9.45. . - 28 - N\R (DVMsO-[err]): 1.32 (6,s); 3.08 (2,m,; '
(2,m; 4.30 (3,mM; 5.90 (I,bs); 7.10 (6,m; 7.71 (2,m; 8.55 (3,bs); gr
(1,bs). IR (KBr): 750, 800, 1265, 1290, 1455, 1495, 1580, 1600, 2230, and
3300 [err] . 5 Starting with appropriate nmethoxyi ndol al kyl am nes
(1'11) and epoxypropoxybdRRofmiSord gs -(1.U2, (fadd t3.08 02, e)adpBe S 20m) Férdul a |
products nmay be .synthesized using substantially the same procedures as
outlined berei ndBcoWe ot I (drhts) 5 sT41GnE6.mDili -7 a2 Bhs 8apF (3> bkt HOHRS Khibis) -
within the skill of a prachia;tioner in the chem cal arts.  So

10
addi ti onal products of & BR=: iWRe AP0ne}Po8e B9M1 Hé’é?zé‘dgﬁ;mltsﬁgséw%ans

are shown in TaBbg, 1. 4 3300 L,

.5 Starting with appropriate methoxyindolalkylamines (III) and

. epoxypropoxybenzonitriles (IV), additional examples of Formula I
products may be synthesized using substantially the same procedures
as- outlined hereinabove with only slight modifications which would be
well within thé skill of a practitioner in the chemical arts. Some

10 additional products of Formula I which may be synthésized by these

means are shown in Table 1.

2 ——— o



©-29- Table 1 [err] Exarrple -OH :
[err] 13 4-. © 2-H
7¥ H 2-H

" 2-H e
Me -F
18
Ne H
3- H
e H
23 -
H 2- Me
2-Me e
e H
28 5o
H 3- Me |
3-Me - EH g
e 5-Me 32 5 H
4-C1 33§xamp1e 6- -0H -RR . 2R
H w4 - Hy AR
% 7~ " 2-H
5. 15 4= . Me 2-H
16 5- Me & Me Me  5-F
17 6=  Me 2-H Me Me 5-08
18 7= - Me 2-B Me Me -
19 b Me 3-8 : Me :4
100 20 -5  Me = 3E H Me 5-7
21 6~ Me 3-H H Me _ B
22 7- Me 3-8 B : 4=Me
23 4 B 2-Me : B
24 5- : 2-Me B 4 B ("
15 25 6~ -8 2-Me Me Me 4
26 7= -H 2-Me Me Me B
27 b : 3-Me - B : 5-0H
28 5- H 3-Me 1 Me 5-F
29 6 " 3-Me B Me B
20 30 7- H 3-Me H BE . $-Br
31 4 H 2-H B Me S-Me
32 5- B 2-H B Me - 4=C1
a3 6 B 2-H -8 Me B
34 7= H 2-H B Me 4-0H

e mmm et e e a .. i T e e

-



- 30 - Biological Evaluation These biological tests were used to gauge the
antim¥?er- tensive profile of selected conpounds of Fornula |I. EXAMPLE 35
The eft-scacy of antihypertensive agents other than adrenergic beta-recept
bl-ocki ng agents is commonly estimated in the spontaneously hypertensive /
rat. Bl ood pressure values are determned.for test animals prior to and|2
and 4 hours after oral doses of 30-100 nﬁYﬁ@ Oof test conpounds. Heart rat
is determ ned with each pressure 10 measurenent as well. A fall in blo
pressure at 2 or 4 hours after the single dose in the range of 15-20 mrHg
I s consi dered "questionable". "Active" and"'inactive" designations are

decr eases grea&ﬁﬁogﬂgllgéaugﬁgﬁ t hat range, repectively. EXAMPLE 36 15

Anot her test . ng efficacy of antihyper- tensive-agents
utilizes DOCA-salt hyperddansiolRgicHlS testi3CoéreN YA to (gRG5E tRe Ak Shydles-
prepared as follows: male rats of ‘the Sprague- Dawl ey strain wei ghing
approxi mat el y Péhsgvarprofilh vf diedédtedCceampdundst bf fFoemulactess to food and
water for a 5-day pretreatnent period, after 200 which, the drinking water
is replaced with 12 saline solution. Duri g a 3-week treatnent period, the

rats are given a total of 10 subcutane 8%tions containing 10 ng of

n
DOCA (deoxycorti costerone etategfi|1 Q.2 nL suspendi ng vehicle (0.25%
Tween[ err] g0 and 0. 125%1 icacy antihypertensive agents o:hef: than adrenergic

beta-receptor blocking agents is commonly estimated in the spontaneously
N hypertensive rat.  Blood pressure values aré determined for test
animals prior to and 2 and 4 hours after oral doses of 30-100 mg/kg
of test compounds. Heart rate is determined with each pressire
10 measurement as well. A fall in blood pressure at 2 or 4 hours after
the single dose in the range of 15-20 mmHg is considered "questionable".
"Active" and "inactive" designations are deéreaSes greater and less
| than that range, :espectivély.
: EXAMfLE 36
15 ‘Another test useful in determining efficacy of antihyper-
~ tenmsive agénts utilizes DOCA-salt hypertensive rats. Theée hyper-
tensive rats are prepared as follows: uale’fats of the Sprague-
Dawley strain weighing approximately 90 g are individually caged with
free access to food and water for a 5-da§ pretreatment period, after
20 which, the drinking water is replaced with 1Z saline solutionm.
Duriﬁg a 3-week treatmént'period, the rats are given a total of 10
subcutaneous injection; containing 16 mg of DOCA (deoxycorticosterone
acetate) in 0.2 mL suspendiné'vehicle (0.25% Tween' 80 and 0.125% QMC .
in nornal-saline'solugion). After the final injection, the 1X saline
25 4s replaced by distilled water and the animals sre available for

use one week later. . ' S |

*Registered Trade Mark
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"both det

in nornmal saline solution). After the final injection, the 12 saline 25 .,
' aced by distilled water and the aninmals are avail able for use ongy .
*Regi stered Trade Mark -31- The test 'is nmade by sel ecting i

qsune val ues are determ n_ed;b{ or these test animals prior to and
S\ aflfter oral doses of 30-100 ng/ kg of test conpounds. During the i
the animal s are housed in netabolismcages w thout feed or'
ne is collected for 4 hours. Heart rate and body wei ght are
nedrié iths € AS miHL 55 Wel e dBAT URTBLY tedSan¥Bhis wAefal | in bl ood
pressure 4 hours after dosing which lies in the range of 15-20 mHg is
consi deslettat fiegstcanalBiecd préssinss” (Isd mmHBRCt BY6od gecs@patvaases 10 are
decreases greater and | ess than that range. EXAMPLE 37 The angi otensin §
| | - supparet deteganigedd dor Hhesk aest animaldepricr te iand Zfxhrabowrssafiteeni ng test for
estimation of the direct vasodilator conponent of activity. Percentage ‘-
changescdad #rsssdohP38skf me/kg oF teshrogperindsy e Purings the teshrezdodft er ;
i ntravenous dosing are determ ned. The intravenous dosing is done with test

‘conpounthe 3pimelsgue hoysed [y merabolism ¢ress Withoutifred ok “apsw dRdmmtely a 10%

nact e i PR 24 TR ol PR b i Rt el T

determined with each pressure measurement as well. A fall in blood .

pressure 4 hours after dosing which lies in the range of 15-20 mmHg 5-)

' and "inactive" designations

is considergd "questionable". "Active'
10 are decreases_greatér and less than that range.
_ _ EXAMPLE 37 ‘

The angiotensin-if—suppartea'ganglionrblocked rat model is
utilized as a screening test for estimation of the direct vasodilator
componeﬁt of activity. Percentage changes in blood pressure in

15 anesthetized rats 30 minutes after intravenous dosing are determined.
The intravenous dosing is done with test cﬁmpounds at 3 mg/kg.
Borderline activity is defined as approximately a 10% decrease in
blood pressure measured 30 ﬂiﬁutes after dosing. "Active™ and -
"inactivef designations are increases greater aﬁdlless than thaﬁ._

20 - EXAMPLE 38 |

Diastolic blood'preésure and heart rate responses to a .
fixed challenge dose:of_isoproterenol are obtained before and 15.
minutes after graded doses of test compound administered intravenousli
over a 3 minute interval to anésthetized dogs. A branch of a fénoral

25 artery and vein are cannulated to record blood pressﬁ?e and to
admihistér the drugs which are dissolved in saline. The vagi were

sectioned bilaterally in the mid—cerﬁical region of the neck and the

- emrem s e st o O ST e e e e e o e ey e
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20 EXAMPLE 38 Diastolic blood pressure
and Khegrt rate responses to a fixed challenge dose of isoproterenol are
obt ai Wed before and 15 ninutes after graded doses of test conpound
admini stered intravenously over a 3 minute interval to anesthetizec
branch-of a fenoral 25 artery and vein are cannul ated to recoye god
pressure and to adm nister the drugs whi ch 3 e dissol ved in salfi N
vagi were sectioned bilaterally in the nmid-cervical region of t
t he - 32 - dogs are ventilated nechanically (Harvard respirat ‘
roomair at a rate of 20/mnute and a stroke volme of 20 nlL/kg. Heart rate
is nmonitored with a cardi otachoneter -triggered by the pressure pulse. A
nmeasurenents are recorded on a Becknan R- 612 recorder. The drug 5 ef f ect
-is expressed in terns of a cunulative dose (mcrogran kg) causing 50%

I nhibition of I t e _\\star re
anest heti zed wé:%%pgp%:ggngﬁgﬁgﬁﬁg Src?aﬁﬁAne angh9 rﬁR?oifraf an%é wi\% L°°n) af¥

i ntraperitoneakt\a r€Ql boVd0PALdudUSId @Nst@bkd Qo1 @MEESE %sbﬁlkgcmugﬁké‘}gg@m ne
is injected into the peritoneal cavity to produce ganglion bl ockage. A

fenoral arteryisa®nitorad|vthda icardiditaéinebé® @ei §Yesd BiycriaNprdigard pufdess and -
two fenoral veins were cannul ated to adm ni ster gonpounds. The trachea was
i nt ubat ed and Ak sesmyremeritisosxa] recorided xnha Seokinam 8e412| yecoddernl Thendrwg

chal l.enged 15 before and 15 minutes after intravenous adm nistration of
t est . 5 effect is expressed in terms of a cumulative dose (microgram/kg)

A

causing 50 inhibition of isoproterenol response.
| EXAMPLE 39 _
Rats (male Wistar) aré anesthetized with a combination of
urethane and cliloralase intraperitoneally. Following induction of
10 anesthésia, chloriéoﬁdamine is injected into éie peritoneal cavity to
produce ganglion blockage. A femoral artery was ;annulated to
monitor blood pressure and heart rate and two femoral veins were
cannulated to administer.compounds.' The trachea was 1ntub;ted and
rats Qe;e allowed to breath spontaneously. Animais were challenged
15 ©before and 15 minutes after intravenous administration of test
compound with graded doses of pﬁenylephrine and the changes in blood
';ressurc recorded. Data wera plotted to obtain dose-response curves
and the dose of phenylephrine required to elicit a 50 mmHg (ED,,)
increase in blood pressure was interpolated from the curves. Dose
20 shifts are calculaged bf_dividing the EDSO after drug by the EDSO

before drug.

* Registered Trade Mark



conpound with graded doses of phenyl ephrine and the changes in blood -

- pressure recorded. Data were plotted to obtain dose-response curves and.,& he

- gose of phenyl ephrine required to elicit a 50 [err] i ncrease in blood

bressure was interpolated fromthe curves ﬂﬂ unlﬂﬂugre cal cul at ed

by djwiding the ED after drug by the EDBOWI“I ““Iﬂ gi stered Trade
qm 3 CLAIMS 1. A conpound hav%‘?g the formilat2 R [®rr] and the acid
ijomjsalts thereof wherein ong Terr] and [err] is hydrogen and the
¢ hydrogen or [err] alkyl; 5 [err] and [err] are

I ndependent |y sel ected fronrhydro Rt al kyl; [err] S hal ogen,

hydrogen, hydroxy, or Cl4 al Kyl ; (g—ﬁ?-p-érenoxypropanol am noal kyl side chain

"is attached to the indole ring at either the 2- .or 3-position; and the

hydr oxyl substitFent gE%&n&%avir%CQyQ'f%ﬁﬂat her the 4-, 5-, 6-, or 7- ring

posi tion of indo conmpoun claim1l whererntherndolyl ring is
attached at its 3- position §o the _phenoxypropanol am noal kyl si de

R3 RA
HO ..}_><N/ﬁ/\o ¥
D ™
o -
69) - ~
and the acid addition ~alts thereof wherein
one of . )
Rl and Rz is hyﬁroseﬁ and the other is hydrﬁgen or Cl - ._.alkylg
5 R3 and Rl' are .independently selected from hydrogen or cl -4
alkyl; N
R‘-s is halagen; hyd?ogen, hydroxy, or Cis alkyl; -
the phenoxypropanolaminoalkyl side ‘chain is attache¢ to the indole ring -
at either the 2- or 3—positian; and the hydroxyl substitﬁeﬁt‘ group
10 occupies either the b=, 5=, 6=, oxr 7= ring position of indole. \J’

2. A compound of claim 1 vherein the indolyl ring is

attached at its 3- position to the phenoxypropanolaminoalkyl side

chain.
3. A compound of 'c]...aim 1 or 2 wherein Ri and Rzare hydrogen.
4. ‘A compound of claim 1 or 2 wherein R> and R are methyl.
" 5. A compound of claim 1,2 or 4 wherem _Ré’- is hydrogen or
S5~fluoro.

6. A compound of claim 3 wherein R and &% are methyl.

—— n s e s Wt TR . (.




chain 3. A COWDW wherein [err] and [err] a hydro
frpound of 2 wherein [err] and [err] are nethyl. 5,
conpo nd, of cl ai m n [err] is hydrogen or 5-fluoro. 6.
conpound of cl ai M\i ﬂm and [err] are nethyl. 7. Aco
claim6 wherein rogen or 5-fluyao. 8. A conpound of any-

clainms | -7 V\/nerei n the HO substltuent occupi es the 6- ri ng position : :
indole. 9. A corrpound of claim1l which is 2-[2-hydroxy-3-[[2-(6- hydroxy-

1Hindol -3-yl)-1 di I g[qn] r b e
conmpound of clai m]7I "l"?ahé?-{: - hy §r‘§‘f§9§{f % %‘9{%5‘5 oxXy 5-&9“:”
| H-indol -3-yl)-I1-di rret hyI et hyl ] am no] propoxy] benzonitrile. 11. Medication

carprising a non-t@Xig campdunerdfLBEy \¢T ciai@kt ect wnerdios enoto asubstparnd
claimed in claim1, for use in a method of treating a mammal for

hypert ensiceeupiks. theb 6t aahg posttsioal aff tedblien claim1l wherein the
sai d conpound . Is 2-[2-hydroxy-3- [[2-(6- hydroxy 1H i ndol - 3-
yl }~1, 1-di net hyl et hyl ] am no] propaoxy] benzonitrile. A phar naceuti cal

conpositi on%n ﬁm%"‘”ﬁ%‘s"ﬁ’ge fpim dudish 48 ﬁ‘oi @y%m%lé énhedreEr on to a
manmal i an_host ng utic table carrier and an
amount of X 3‘%"%1 &nmggy%ﬂﬂ g‘?‘ﬁf‘l"‘%ﬂpﬁ”ow de an

ef fective antihypertensive but non-toxic dose of from0.1 ng to 100 my of

sai d corrp%ndaof SRpSHA ot dAFin KOuReHY1 e 0P nQhrail & (125¢s-tydroxy-

k,-i 1H-indol-3-yl)-1, l-dime:hylethyll amino]propoxy]lbenzonitrile.

1. Med.cation coamprising a non-toxic mtﬂmertenswe 3
effective dose of a compound claimed in claim 1, for use in a method of
treating a manmal for hypertension. ' -

12. Medication as claimed in - . claim 1l wherein the
said compound .'ig 2=[2-hydroxy-3-[[2-(6-hydroxy-1H-1inidol-3~

¥1)-1,1-dimethylethyl]amino]propoxy]benzonitrile..

13, A ppamaceutical composition in unit dosage form
o, suitable for- systemic administration to a mammalian host comprising a
phammeuticallyacceptablecarri&mﬂaﬁmtofa?omﬂalcqpomdas
Claimed in claim 1 to provide an effective antihypertensive but non-toxic dose of
fmo.lmgt".quOmgofsaidcarpomﬂof?omula!pe'rkgbodyweightofsa;dhost.

14. A pharmaceutical composition of claiml3, wherein the
Formula I compound is 2-[2-hydroxy—3—[[2—(6-hydroxy-ln-1ndol-3-y1)-

1 l-dimethylethyllamino]propoxy]benzonitrﬂa. :

15, A pharmaceutical composition of claim 13, wherein the Formula I
compound is 2-{2-hydroxy-3-[ {2-(5-hydroxy<1E-indol-3-y1) =1,1-dimethylethyl] amlno_l
' /
propoxylbenzonitrile,



14 . A pharnaceuti cal conposition of claim13, wherein the Fornula |

Si t,

al
phenoxypro
either t
either t

COI'TpI’I Si

epoxi de)

ion of claim13, mhereln the B+ nul a | o

eparing a compoupd hagngs thesfommlagcess f or
g a conpound haV|mg the .formula [err] and the acid addition salts

f mherein one of 4 is hydrogen and the other is hydr ogen
el ected from hydrogen or

conpound i's 2-[2-hydroxy-3-[[2-(6-hydroxy-|R-i O

1,¢1- di-met hyl et hyl ] ami no] pr opoxy] benzonitril e. mmlmglgq”gm“lu cal hd

: nd"i s 2-*[ 2--hydr oxy- 3-
5:h drox 1H—|ndol dlneth | et hyl ] am no
y %Pr y y ] ]

kyl : dr L gor [err] alkyl; the
|n | at Q he indole ring at
he 2- he hgglr oxyl s i tuent group occupies-

I ndol e, said process

FOSN 0
he 4-, 5-, 6-, or17- ring position of

ng: a) coupllng R nmet hoxyl at ed |ndoIaIkyF§n|ne [err] wherein [err]
and [err] are as deflned here|an&9re mnth an [err] substituted phenoxy

IV

and the acid addition salts thereof wherein

one of

R1

; R3

and Rz is hydrogen and_the'other is hydrogeg or C1-4 alkyl;

and R4 are independently selected from hydrogen or 61_4
alkyl; | R .
Rs is halogen, h&drcgen, hydroxy, or 01_4 alkyl;

the phenoxypropanolaminoalkyl side chain is atfached to the indole ring .

at either the 2- or 3-position; and the hydroxyl substituent group

” occupies either the 4=, 5=, 6=, or 7- ring position of indole,"

sani;mccess<xmpruﬁng

a) coupling a methoxylated indolalkylamine III

gé .3 R® '
:><£i%5t:ﬁ§§3;.oua.m
BN x |
R .. |
(III) ' S

4

wmaenzn} R? R. amiR anaasckfﬁmﬂluuenteﬁne,u&ﬂzan Gt-mﬁstﬂxmai

phenoxy epoxide) v -

(1)

’

3 4

duzghzn;,ng,n-,amin are as defined hereinbefore, by heating IIT and

BItq;ﬁhafeﬂmérzmatcm:h!tmépmsemxaofa;remxianinaﬂ:onﬁnﬁcspbnm;,'

so as to produce an intermediate II
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(1'V) wherein [err]--and rr] are as defined hereinbefore, by heating |11
and KV together either neat or inthe presence of a reaction inert orga

solve\r?t/ »S0 as 1 uu”mmm ermediate 1777 [err] (l1) wherein [err
and [err] are a um’; [mefore then b) reacting internediate I1

under suitable condfti'ons' sé as to cleave the met hoxy oup t@ a hydroxyl

group and so as thus to formthe corrpound iHul a I ang 3 then c)
optionally, -if a pharmaceutically accen aC| d addi W—@f or mu
| is desired, then converting the product

standard techniues. 17. A process according to cI ai gg 167 whe Step (b)
conprises reacting iternediate -1l with borwn tribromde in mﬁhyl ene

chl ori'de solution under reaction conditions so as to formthe conmpound of
formula I. 18. Medication conprising a non-toxic vasodil@gigyng effective

dose -of a conpound, of claj mI for use in a nethod of treating a manmmal
havi ng need wereas adj I7%,i kY & Wﬂiﬁtles Al heGohdr@inibeBibe; Shat) 2

non-t oxi ¢ adrenergi c- bl ocki ng effectlve dose of a conpound ‘of claim 1, for
use in a metPodeatting cinteympdiaten iFuhdér siitpble eundftians aocas)ito-dleavkithe

treatnment. 20. A phar rraceutrc | conposition according to claim 13, 14, or
15, wherein 'g%ﬁhexig ae%rﬁeoemmtpofqm thenromesind of

i nt ravenouslgoma I: and then
’
T C) optionally, if a pharmaceutically acceptable acid addition salt of fom:la

Nz
: I;sdesued,ﬂtmc&merﬂmﬂzepmd:ctinsteo(b)tosa;dsalthystarﬂa:d
techniques.

17. A process according to claim 16, wherein step (b) camprises
reacting intermediate II with boron tribromide in methylene chloride solution
~ under reaction conditions so as to form the compound of formula I,

18, Medication comprising a non-toxic vasodilating effective dose
_ of a compound of claim 1, for use in a method of treating a mammal having
need of vasodilating treatment.

v AT
R ) S SR L I L.

L\./ 19, Medication gonpr:l;sing a non—-toxic adrenergic-blocking
e effective dose of a compound of claim 1, for use in a method of treating
a mamal having need o_f adrenergic-blocking treatment.

‘ 20. A;hannacéuti@lcmpositimaccordﬁxgtoclaimlB,M or 15,
wherein said dose of said formila I compownd is o be administered intravenously
tosa;dnmalandmdesoltoos:ngofsa;afomulaxcmpmperkq
body weight of said mammal.

21. A phamaceutical composition according to claim 13, 14, or 15,
) mmsaid&;seoféaiafonmna:ca@uﬂismheamﬁnismedomlym
said mammal and provides 0.5 to 5.0 mg of said forrmla I compound per kg body

weight of said mammal. ' |



to said manmal and provides 0.1 to 0.5 ng of sald formula | ound per\
kg body wei ght of said mammal. 21. A pharnace conp05|t|on accordln )

N 13, 14, or 15, wherei:n said dose of ound is
NANstered orally to saird mammal and pro ‘w ‘ﬁ\l \m of sald

conpound per kg body weight of said

5 clainmed in claim16, suwbgawstantially as descrlbed in respect of
§ e fpregoing Exanples 10 to 34. 23. A conpound of the fornula
‘(1)" (orf acid 5 addition salt thereof) prepared by a process as

n (2!%4 m Jeﬁ,prbketss 2@ cZz&imedAipha:rhadmeat&,cahzbeorrpom tion

ol a "(I) {?ﬁ‘@ut t| on tiq‘blz%sgg‘{e %r(f %(} as C :)lrjrgg |O];1 E:Ih:i m
23. forego:.ng Examples 10 to 34. )
23. A compound of the formula "(I)" (or acid
5 addition salt thereof) prepared by a process as
claimed in claim 16, 17 or 22.
24, A pharmaceutical composition comprising a
pharmaceutically acceptable carrier éhd a compound
of the formula "(I)" (or acid addition salt thereof)
10 - as claimed in claim 23. e . F
| N




