“1- 2101987 THI ENYL AND BENZOTHI ENYL- TERTI ARY

BUTYLAM NOPHENOXYPROPANCLS The present invention is concerned with

ket erocyclic carbon compounds of the thiophene series having an am no
substituent [err] [err] ‘and with drug, bio-affecting and body-treating
processes enpl oyi ng t hese* conmpounds ferr]- 05 Backgr ound t 7
| nventidn A substantial body of prior art has evol ved over Zﬁéolgstg Zecade@
i nvol vi ng conpounds of the 3-aryl oxy-2-hydroxypropyl am ne series which hav

[err] -adrenergic properties BAENEy AN FENLOTHIENYUTEERTIARY nent  of

cardi ovascul ar di seases. These pgividMiNGPEBNGXYERGPARDIY ed 10 by propranol ol
(formula 1); chemcally, 1;isopropyram nmo-3-(1-napnitioxy)- 2-propanol .
Propranol ol and sone rel at ed napht hoxypropanol anmi nes are the subject of
U.S. Patent No. 3,337,628 [err] Nunmerous subsequent patents Irave been
granted covering carbocyclic ethers in which other aromatic rings or

het erocyclic systens replace t he napht hoxy group of propranolol. [ERR]
Certain benzo[ b]t hi ophenoxy series of conpounds of formula (2) [ERR] having
[err]-adrenergic blocking properties were descrihed in: Coldenberg, et al.,

Eur. J. Med. Chem - CRafipEssentcinysagiqn is cpncerned with heterocycdio carben 177
(1974). Royer, et al.,_iQhid, 14/5 467-469 (1979). enge t. .
Val ori sati on, “&P ?’“‘153956'3“[ i Tl léae‘{"f‘%s‘,n) W@%b%‘ﬁ’ftsyﬁfegﬁyfem
h_'as been SUbw a&tﬁ%ith drug, bio-affecting and body-treating processes

U | ' employing these compounds (Gierses—idllill53

05 — Background of the Invention

A substantial body of prior art has evolved over the last
decade involving compoundé of the 3-aryloxy-2-hydroxypropylamine
series which have B-adrenergic propérties and are useful in the
‘ treatment of cardiovascular diseases. -'I‘hese structures are typified
10 by propranoiol (formula 1); chemically, l-isopropylamino-3-(l-naphthoxy)-
. 2-propanol. Propranolol and some related naphthoxypropanolamines are
the subject of U.S. Patent No. 3,337,628 ideewed—dugustdiy—ISor,
o . Numerous subsequent patents have been granted covering carbocyclic

ethers in which other aromatic rings or 'heterocyclic systems replace



aryl ring of the standard 3-aryl oxy-2-hydroxypropylamnes to bring 10

- about structural variation. A series of 3-indolyl-tert.-butylam nopropanols
(formul with antihypertensive properties was described in: [ERR] |

Kr ei ghb; um\ et al., U S. Patent No. 4,234,595 [err] Summary of the

dnventip his invention concerns a2series of seleéctive [err]-adrenergic
bl ocki n ents having the general structural Formula (1) or Formula (VI)
and the -toxi ¢ pharmaceutically acceptable acid addition salts 5

t her eof . RR] In the foregoing structural Fornmula (1), [err] and [err] "
are hydrogen or they are linked together to forma phenylene ring; X refers
to substituents on the phenoxy ring and is selected fromlower alkyl, |ower:
al kenyl, | oyg ower al kenyl oxy, | ower alkynyloxy,
10 Iower hydr%?gg%I giﬁ&\gev\gfr %8&;%&%4?#91 1 to 4 carbon atons inclusive);
benzyl oxy; cyano; acylanlno and cyanoal kyl (of 2 to 4 carbon atons _
i nclusive); cycloalkyl of 3 to 6 carbon a 5 ; boxam do; hal o; hydrogen;
met hylthi-o; nitro; aor trifluoronethyl. ¢ srpoxam do as used in this
application enconpasses carboxam donet hj g conpounds 15 have X
in the ortho position oggthe phenoxy ri ¢ ;
bei ng those wherein X is ano or IoﬂB particularly nmethyl. The
but yl am nophenoxypr opanol s ce-Nuhen caamibe attached to either the 2- or 3-
p05|t|on of the thlophau%’ﬁﬁcleus ERR] (VI)

(1)

9

Certain benzo[b]thiophenoxy series of compounds of fqrﬁula (2)
R ' :
N 'S
N-CH,~CH~CH_ -0
~ 2 2
. .R3

" having B-adrenergic blocking properties were described in:

‘Goldenberg, et al.; Eur. J. Med. Chem.- Chemica Therapeutica, {

5 - 9/2, 123-127 (1974).
Royer, et al., ibid. 14/5, 467-469 (1979).
Agence Nat. Valdtisation, E.P, 20-266 pa#en&od—ﬂée..lﬂf—lﬂﬂn. $;/-
In these series, the benzothienyl system has been substituted for the
aryl ring of the standard 3-aryloxy-2-hydroxypropylamines to.bring
.10 about structural variation.
A series of 3-indolyl-tert.-butylaminopropanols (formula 3)

with antihypertensive properties was described in:

CH, OH
4 1
o - , cnz-g-nncazcu-cnz-o-Ar-xn
3 CH,
) N R ..
' 2 (3
Ry .

Kreighbaum, et al., U.S. Patent No. 4,234,595 peccmeed
. . _ }



-4 - Formula (VI) is the same as Fornmula (1) except for the phenyloxy ring
substltuent Y.which is selected fromam no; hydroxyl; or _
-N—hydroxycarbOX|n1do Det ai | ed Description of the | nvention 5
The invention includes conmpounds having the foregoing structural For
(1) and the acid addition’salts thereof. The acid addition salts aye|
obt ai ned either by reaction of an orgadi€ base of structure (1) wthta
aci.d, preferably by contact in solution, or by any of the standard
detailed in Ehe lite afure anq avallable 10 to any practitioner skilled in
the art. The—@@ﬁ%%dﬂ%é—%ﬁ£4#ﬁg—8¥esent i nvention contain an asymetric
carbon atomin the propanol ani ne side chain and therefore exist as

optically active iSORpfs msemu, c%ﬁﬁéﬁxgeg‘scer@sf" ot & ﬁ%&?{l&rirﬁr@@rgﬂ he

present invention enbraces al ese stereolsoneric

Resol uti ons oiodkaﬁ@mgena)dahn@atwgsnéﬁlpg&uba&ainmhummi draPolii1c AL VL ed
out using well known nethods and standard optically active reagents
convent i onal hyd ehplmepetbxiorpHarmacauni pide. addeptabdecadidt akditfeh ehléshe subj ect
conpounds of Formula |I in aninmals denonstrates that they possess potent
adrener gi Bthereep:i or .20 bl ocking properties along with intrinsic
synmpat hom netic activity. These conpounds al so show [err]-bl ocking
cardiosel ectivity by virtue of a greater inhibitory effect on increased
heart rate than on decreg%ed bl ood pressure during tes si ng

[err]-adrenergic stimulati as_a chal | erfdg |n°§xper| @ anixmal s.
eaployrck foach de ion of the

Conventional screening test
cacdi ovascul ar ef f ect ‘profi hese ogg)our?ds zSuch s are:

69

In the foregoing structural Formula (I), Rl and R2 are hydrogen

or they are linked together to form a phenylene ring; X refers to
substituents on the'phenoxy ting'and.is selected from lower alkyl, lower
alkenyl, lower alkynyl, lower alkoxy, lower alkenyloxy, lower alkynyloxf,
10 1lower hydroxyalkyl (lower denoting 1 to &4 carbon atoms inclusive);
benzyloxy; cyano; acylamino and cyanoalkyi (of 2 to 4 carbon atoms
K~/ inclusive); cycloalkyl of 3 to 6 carbon atoms; carboxamido; halo;

hydrogen; methylthio; nitro; or trifluoromethyl. The term carboxamido as

used in this gpplication encompasses carboxamidomethyl. Preferred compounds

15 have X in the ortho position of the phenoxy ring with the most preferred
group being those wherein X is cyano or lower alkyl, particularly
methyl. The butylaminophenoxypropanol side chain can be attached to

either the 2- or 3- position of the thiophene nucleus.

R .
. ¢y OH Y
—1.—- cu-c—mxcnzcncuz-o
R2 7~ CH3

(V1)



- 5- 1. Oral admnistration to rats foll owed by chall enge of the animals
.W th. i'soproterenol adm nistered intravenously. | soproterenol is a well
known -adrenergic [err]-receptor stimyapt which causes an i ncrease in heart
rate and.a. decrease in 5 bl ood pressure. These effects are
by adrenergic [err]-receptor bl ocki ng agents, and rel ative
s are obtained by.regression analysis of |og dose-response
conmpounds. 2. - Intravenous (I1.V.) administration to

d dogs 10 with a bilaterally sectioned vagus
fol lowed by I.V. iseprrhiarengl i< hak! fingeas Foiwulae{odxidpehbedrd ehe adapt ed
than the prior test for avaluating [err]-adrenergic bl ocking agents which
i n thensel V§keng®68L Ting Ishbsmuausynqﬂﬁtchom seléated cfiioni 4mino; Hydré:@dyl drs of
screeni ng sel ected conpounds using this method 15 denonstrat ed
dose- dependistydromicisrboxdmidd. t he bl ood pressure and heart rate responses
elicited by the isoproterenol challenge. Referring to pre- and post-drug
basal rates these conpounds were demonstrated to increase heart rate and
decrease bl Begailed Deserdption of; the tpvention 50 These
cardi ovascul ar effects as descrlbed above for conpounds of the instant

inventiop, are assogatedeyiih ArelSELL LS RES b fod Y0 AL GUGoCY! o

agent s eful as hypot ensive a apeuti C pr cesses
i nvention CQW:}:?&J.S!‘MC(EO'E%&":EL r&kh%dibifo:PQLﬂsOEﬁére%?d I@:ﬁée&l&&r al
routes, of an effective, non-toxic anmount a conpound of Fornul a

or a phar gLl 6 |daY e @ NbaE fedh el EheR Ol trleﬁ&i%al éf laHedrpahid ®ase BRI
havi ng a di sease state resulting from excessive ()

structure (I) with an acid, preferably by contact in solution, or by

any of the standard methods detailed in the literature and available

10 to any practitioner skilled in the art.

The compdunds.of the present invention contain an,asymmetric
carbon atom in the propanolamine side éyain and therefore exist as
optically active‘isomers as well as racemic modifications thereof.

The present invention embraces all of these stereoisomeric forms.

15 Resolutions.of racemic modifications to provide enan:iom;rs can be
carried out using well known methods and standard optically active
reagents conventionally fmployed for this purpose. ’ . k;)

Biological testing of the subject compounds of Fo:mdl; I in
animals demonstrates that they posSéss potent adrenergic B-receptor

.20 blocking properties along with intrinsic sympathomimetic activity.
These compounds also show f-blocking cardioselectivity by virtué of a
greater inhibitory effect on increased heart rate than on decreased
blood pressure dﬁring'testing using B-adrenergic stimulation as a
challenge in experimental animals. Conventional screening ﬁests were

25 employed for determination of the cardiovascular effect profile of

these compounds. Such tests are:



stimul ation of the adrenergic [err]-receptors, or to a manmal. havi ng hyper-
- 6 - tension. An effective anount is construed to nean a dose which
exerts an adrenergic [err]-receptor blocking action, or antihyperenSrvy
action in the effected manmmal without undue toxic side effects. Dosgo§
vary, according to the subject and routge of administration selected,' 3/
w th an expected range of about 0.1 ncg to 100 ng/ kg body wei ght of
-conpound of  Formula | or a pharmaceutically acceptable acid addition salt
thereof generally providing the desired therapeutic effect. The conpounds
of Formula | are prepared by application of known processes (e.g. U S. Pat.
4,234,595 - quite illustrative and pertinent LO procedures found therein
are hereby referred tq.fooraDadaiMisiesrion ddeaepEoDivvedtty challehgy) of
materials. Specifically, the prgsent invention utilizes a process for
preparation of the cowheandsalsf widr Asdproteranodraimigisteredidntxivieoously.
reaction schene. [ERR - 7 - 12 1n the foregoing schene, R, R and X
are as defined in For&s¢rrorerenaliis ariealls knpen| adTenergis frivegentorosgidulrnt i n
which X is converted to Y produces conpounds_ of Formula:Vl. The preferred

met hod for maki ng conBBiffuS2wiesran inrcease; IR, bearss Tak Rt G AnTFedet 4t ed

hi | - .- 5b ' I ith th I ' d
ehoxybr opyd et hor (11 Pard Patdstkeng et SERRE oBle' freisintatdit) wltShrste,
24 hours. This

B-reégp:or blocking agents, and relative potency values are
. obtained bf regression analysis of log dosé—response data
for the compounds.
é. InFravenous (I.V;) administration to ane#thetized dogs
10 with a bilatérally sectioned vagué followed by I.V. isoproterenol
challenge. This method is better adapted than the prior
.test for evaluating B-adrenergic blocking agents which in~
themselves poséess intrinsic sympathomimetic activity.. The
results of screening selected compounds ésing this method
15 demonstrated dose-dependent inhibition of the blood pressure
and heart rate responses elicited by the isoproterenol
S ' challenge. Referring to pre- and post-drug basal rates,
these compounds were demonstrated to increase heart fate
and decrease blood pressure in their own right.
20 These cardiovascular effects, as described above for
compounds of the instant invention, are associated with a desirable
.profile for cardiovascular agents useful as h&potensive agents.
Therapeutic processes of this invention compfise systemic administra:ion,
by both oral and parenteral routes, of an effective, non-toxic amount
25 of a compound of Formula I or a pharmaceutically acceptable acid addition-
salt thereof to é mammal having a. disease state resulting from excessive

stimulation of the adrenergic B-receptors, or to a mammal having hyper-



akes place facilely in ordinary |aboratory or plant equi pnent
gdani ent operating conditiogsﬁ Preparation of conpounds of Formnula
J\to the process of the invention generally conprises 10

and 1V neat or in the presence of a wide variety of reaction
inert orgaffic solvents. Suitable solvents include but-are not limted to
benzene, toluene, tetrahydrofuran, dibutyl ether, butanol, hexanol,

met hanol , di met hoxyet hane, ethylene glycol, etc. Suitable reaction

tenperatures, r%%gn.f rem &*}g&&v@mm NQ Q@Jsewédt :ermeeﬂnsi%egauhqgh Jeimﬁagent o

IS required. e I nternmedi ate epoxypropyl ‘ethers (Il) are convenient
prepared bya{ Gasidergi@B-2edupest itabakthgSadiabh | Wreshulfipsitlensdvel hetiohhin

epi chl orohydrin'in the presence of a catalytic quantity of an am ne

fol | owed bythe efifédtgd ambtahgieinis addoal toxtet sidehefiieoxs dePosagecatiduct i ng 20
the reaction in the first instance in an.aqueous al kali netal hydroxide
reaction nmevRmym adeonding ke thei subiect aing stouits qfoadmpingstragdon lsededted, of

epi chl orohydrin in substantial nolecul ar excess an%ghg with a ghenol

cont ai nihg &t 8 FPetthd B?“Sﬁl?fela?’ﬂ‘i‘ﬁg 1 mcg a1 100 (medke pody sedebhof 2

Cor 1 ospondi FEPREMbRIHTHRUER BoP PR B Sk ab, PR abtepbtd S4ttiloir o0 |
W thout 1 SOLa Ofledes 4&&:?&1 | AR el d%pﬁ-eq' EldtafedlisbNoglipous al kali

met al hydr oxi natlv henol eplc orohydrln
“can be caused 10 reagl doRpddp@sPSEPERRAA0E aeeswe{,hfédeﬂg. a?mwme.t ot dilute
aqueous al kali metal hydroxide to neutralize the acidic phenolic group at .
room t enper pddwnepicebsdsON&Bi.i DIS.OPat N, BG5S d—i ﬁﬁﬂenrmxateadﬂve)an&pernnencu
The process |eading to preparation of the thienyl-tert.

10 procedures found therein are hereby referred to for convenience

.reactiopq
under-
| acco

“to the appropriate starting materials. Specifically,
the present invention utilizes a process for preparation qf the
coﬁpounds of Formula I according to the following reaction scheme.
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l;utyl amnes (IV) involves treating isobutyric acid with sodi um-hydride
followed by N.butyllithiumand then treating the resultant organo- netallic
galt with.an appropriately substituted chl oronet hylthi ophene or .~

benzot hi ophene. Chl or onet hyl t hi ophene conpounds are avail able ¢ ¥- 10
cially .or described in the chem cal _I_it7erature wi th net hods of aration;
e.g. see: F. F. Blicke and J. H Burckhalter, Journal of the T4 can

Chemi cal Society, 64, 477 (1942); W J. King and F. F. Nord, Journal of
Ogani c Chemistry, 13, 635 (1948). The resulting thienopropanocic acid (V)
Is treated first with di phenyl phosphoryl azi de foll owed by treatnent 15
wi.th potassi um hydroxi de solution to give (1V). The conpounds of the
present invention can be fornul atgd according to conventional

phar maceut i cBt theafareseingosehess: des fharih X eetiapciafireddBsTamR Tof Ainit
dosage form conprisin for_exanpl e, tablets,: ca | s, - powder s ranul es,
enul si ons, sg%tgﬁ&r&ﬁg?“&nﬁf ?ﬁ’é“% 1 qoppoundg; §€$?¥'d§pirse§3‘?vaetrit8‘hs‘gc nt ai n
the active i ' LI XL UL e 4 Wi f-h - i h epll.i XCi-pi ents
such as iner ch?' ?%%%%ﬁ%g?@gg&n% e,chIél 2@ 3% lgg_a%re g%%a?é&goﬁéﬂuﬁig bonat e,

| act ose, cal gighRloSRhRkRul ISAFIRPRESNNE! the SERRYLRIthIEhANRere. =

di sintegrating agents, for:exanple, maize, starch, or alginic atd; binding
agents, fr sy IRhihe 1V Gich 2he apffdptibtel9 sGRLtwted AéibxyptpyLadtheg (II)
agents, for exanple, magnesium stearate, stearic acid or talc. The tablets
may be uncoatedefluting\etiayolh enderahirrogyn KoovabouecititqRésheuxrsas Thdsdel ay
di‘si__nt egration and absorption = - 9 - in the gastrointestinal tract and

t her eby provFerstion rgkes mdacunfatidiely sy ordingry)deberatonyl orl pipntdequipment
preparations suitable for parenteral adm nistration include sol utians,
suspensi ons, YRACToRRAVERHTE BReTARINE: SPRIGHeRs. of Preparation of compounds of

Formula I according to the ptoéess of the invention generally comprises
10 heating II and IV neat or in the presence of a wide variety of reaction
| inert ofganic solvents. Suitable solvents.include but are ﬁot limited
to benzene, toluene, tétrahydrofuraﬁ, dibutyl ether, butanol, hexanol,
mé:hanol, dimethoxyethane, ethylene glycol, etc. Sui.tab.le reaction
temperaturﬁs are from about 60°-200°C. No catalyst or condensation
15 agent is required.
| Thé intermediate epoxypropyl ethers (II) aré ﬁonveniehtly
| prepared b& reacting an appropriate1§ substituted ﬁhenol (III).ﬁith
epichlorohyarin in'thé presence of a catalytic quantity of an amine
followed'by treating with aqueous alkali metal hydroxide, 6: conducting
| 20 the feaction in the first instance in ﬁn aqueous alkali metal hydroxide
_teag:ién medium whence the aminé catalyst 15 not required. .
| Heating 6f epichlorohydrin in substantial molecular excess
.amcﬁnt with a phenol éonta;ning a drop or two of pilperidine as catalyst
on a steam ﬁath ovefﬁight results in the condensation shovn to give
25 (I1). Some of the corresponding halohydrin-intermediaté is also
produced and is convefted without isolation to (I1) by treatment of

the ﬁixtnre with aqueous alkali metal hydroxide. Alternatively, the



5 Formula |1.° The aqueous suspensions of the pharnmaceutical dosage forns
of the conmpounds of Fornula | contain the active ingredient in adm xture

with on more non-toxi ¢ pharmaceutical excipients known to be ‘suitable
in the K act ure of aqueous suspensions. Suitable excipients are, for
exanpl € pendi ng agents such as sodBum carboxyethyl cellul ose, methyl 10
cel | ul oss ydr oxypropyl net hyl cel | ul ose, sodium al gi nate, pol yvinyl -

pyrrolidone, gumtragacanth, and gum acacia. Suitable dispersing or wetting:
agents are naturally occurring phosphatides, for exanple, lecithin, w3
pol yoxyet hyl ene stearate. Non-aqueous suspensions may be fornul ated by

suspendi ng the 15 active ingredient in a vegetable oil, for exanple,
arachi s oi | ,phen¢l @ndjdpickloramedrdn| canpbe cauerilitto gidact din the presemcedf ai |,
for exanple, lLiquid paraffin.” The suspensions may contain a thickenin

agent such B%ffisdenpApount,of 4idetq Aquesus Akkail %&%@WF"%&%M‘&?&%&-@
flavoring agents neral |y, used in pharmaceutical conpositions al so be
20 i nol uddfeARHLE PrERsdic BTerP 8%, FoTM, CEURTATT S VER FAFRAIAR Y tihel to
provide a pgyl.giahl ?nEHrﬁLdﬁr:’Epf’fﬁt.i on. The conpositions may al so contain

ot her absorbing agents, stabilizing agents, weighing agents, and buffers.
Descri ptison of SpecifeCpkdtags i riaisy theprepiRRYBE S BiE RneanItidgle this

i nvention, their nmethods 25  of preparation and their biologftactions

Wi || appear biveybanfitiéd (IT) Giivelvesnsdddelng iiesbuthrid aciollieni pa1axagptae [err]
which are - given for the purpose of illustration only and are not to be
construed agollowedi byy Ne-bretyildithiumomd thagpheearing theopssultantcmeggnoes whi ch
follow, used to illustrate the foregoing processes, tenperatures are
expressed i MefidbdecsaltewtthyanRprrenmiptely\suhstiguiadi chipranethyithhopbenecdr

The nucl ear /5 magne'tic resonance (NMR) spectral characteristics refer to
cheni cal benzothiophene. Chloropethylthicphene compounds are available commer-

10 cially or described in the chemical literaﬁure with methods of.preparation;

e.g. see: F. F. Blicke and J. H. Burckhalter, Journal of the American

: Chemicgl Society, 64, 477 (1942); W. J. King and F. F. Nord, Journal of

ggéanic Chémistry, 13, 635 (1948). The resultiné thienopropanoic acid
(V)_is :réatgd.firs; w;ﬁh diphénylphosphorylazide foilerd bﬁ treatment
15 with potassium hydfoxide solution to giQe (iv). |
The compounds of the present invention can be formnlﬁted
according to conventional pharﬁaceﬁtical pr&ctice to provide pharma- I,
ceutical compositions_oi un;: dosage form coﬁprising, for eﬁamplé,
tablets, qusﬁles, powders, granules, emuisions,'suspénsions, and the
20 like. The solid ﬁreparaﬁiaps contain the active ingredient in admixture
with non-toxié phafmaceutical exciﬁients such as inert dilﬁentg, for
.exgmple, calcium carbonate, sodium carbonate, lactose, ;alcium phosphate
| or sodium phosphate; granulating and disinﬁegrating-agents; for example,
maize, sfarch, or alginic acid; binding agenats, fér examﬁle; starch,
25 gelatiﬁ or gc#cia; and lubricaging agents, for example,.ﬁaéne$iuh
stea:ate,:steg:ic acid or tale. The taﬁlets ﬁay be ﬁnco#ted 6: they may

be coated by known techniques_so és to delay disintegration and absorption



shifts [err] expressed as parts per nmillion (ppm) versus tetranethylsilane
(TM5) as reference standard. The relative area reported for the various
shifts i.n the H NWR spectral data corgesponds to the nunber of h
atoms of a particular functional type in the nolecul e. The naturg f§f,
the shifts as to multipli-city i's reported as broad singlet (bs), sidRryyet
(s), multiplet (m, or doublet (d). Abbrebiations enployed are DVMS& | err]
(deut er odi et hyl sul foxide), [err] (deuterochloroforn), and are ot herw se
“cpnventional. The infrared (I R) spectral descriptions include only
abSorpti on wave nunbers (cm) having functional group indentification 15
val ue. The | Edbeeganitnetntentinadr wraghpindy trbreby pgopisieas siveteinedndatdot KBr )
as diluent. The el emental anal yses are reported as percent by weight.
EXAMPLE 1 2- (gve:Eplsﬁv,%aFcpﬁa%%benzomtrue (lla; X - 2-CN) 20

o o ey anODn g s Peerdetons ke hox, SRk PAL a8
[ il bath f Th dt i
ot oo fadfe fsaliBtonky Sk RANIREL, Tk Xl S1018°0f 160 LORGEILISE O0 10,
taken to dsynﬁéa 39 fenﬁyeeaamuL nrus%ss G 00 phadtRlBhddc81 rﬁ%g%%mﬁe

residual ol was dissolved in 260 of tetra- hydrofuran,

sol ution stirpgednat cokigolis’ bf FOEmiLaNL . coptaih 269 s&tiv@&nézmémlml\a@mume
organic layer was separated and concentrated to-an whi ch wa

conbi ned wit hwithﬁoﬂqmomm'ephaﬁ-eoxichBaMEuu’iEa]l\/&imepd[ehaﬁtlﬁdwmllﬁohbémhhyébaee
‘chloride and the extract dried [err] and concentrated to give 36.6 g.
(1009 of oi | imtthermanugedopre rafs aendous caispensionsxy Sutfiablie exthpienps qurectfor
(I'Ta) was used without further purification:in 5 reactions wth conpounds
of Formula (I eafaqp&egls\ugpeqdy.ng @8pRYys- EB‘EB(?’ sodium carboxyethyl cellulose, methyl

10 cellulose, hydroxypropylmethyl cellulose, sodium alginate, polyvinyl-

pyrrolidone, gum tragacanth and gum acacia. Suitable dispersing or
wetting agents are naturally occurring phosphatides for example,
lecithin, polyoxyethylene stearate.
Non—aqueous suspensions may be formulated by.suspending the

15 active ingredient in a vegetable oil, for example, arachis oil, olive
oil, sesame o0il, or coconut oil, or in a mineral oil for exsmple,
liquid paraffin. The suspensions may contain a thickening agent such as
bees wax, hard paraffin, or cetyl alcohol. Sweetening and flavoring
agents generally used in pharmaceutical compositions may also be

20 included such as saccharin, sodium cyclamate,_sugar,and caramel to
provide a palataole oral preparation. The compositions may also contain

other absorbing agents, stabilizing agents, weighing agents, and buffers.

Description of Specific Embodiments'

The compounds which constitute this invention, their methods
25 of preparation and their biologic actions will appear more fully from a

consideration of the following examples amimsppemindesiebms vhich are



- propyl ethers are prepared by usi ng-t HOs sanme procedure with only- m nor -

..variat g
(I'lb;

epicl(r
to rd

agﬁ
her ei\na

extrast

n. EXAMPLE 2 2, 3- Epoxy- 1-( 2- net hyl phenoxy) propane 10

hydrin (330 g., 3.6 nole), and piperidine (5 drops) was al

(;té [err]) A sol ution of ortho-cresol (64.8 g., 0.6 nole),

oye in Exanple 1. Concentration of the nethylene chloride 15-
gave 95 g. of crude epoxide (I1b) which was used wi thout furt

purification. EXAMPLE 3 2, 2-Di net hyl -3-(2-thi enyl)propanoic Acid (Va;

- H 20

given for the rpabweeoﬁfiﬂa%miorennhs iapd afe swltgnbmydmsq;eeq

1 oned

d the product was isol ated using the sane methods outlined

her

R RQF

3. 14

g., 0.074 nole), THF (68enl .) and dii sopropyl am ne (6.87 g. 068 nol e)
was placed amddmifiongrthe Hnvisirionile sphiege (T georg., GGF‘H%BFé') iﬁhs“&&l%d

dropw se.

formation ofsedsoskilustrace cthec foneening BrT%ﬁSP]’s' é%‘lﬁr&f‘ﬁﬁ? Bfe

The m xture was heated at reflux for 15 mn.

Qh.bi“ﬁy'hti éf‘kém'”e{si?;%‘%a&%e b offef e Pochhe "B AiREd a7 Tk R f
15 A
qui . cobt et ahppmstsd fped e E?*Pt TRERGSHaty ey sxpinedtelt L

*Pised, 25

i:ons

I on

added drODWgﬁﬁfth?é) bprddstld s w;%efaohﬂimn %pgmi%ezkwm&w:aymwn 0

and [err]

m Xture was kep err] for

in the range of

30-[err] .fOQTﬂs)hEs fﬂ?@réﬁ@i &i&%ﬂaﬁd&0|!ﬁb r@ldtive area reported for the various

shifts in the H NMR spectral data corresponds to the number of hydrogen

.atoms of a particular functional type in the molecule. The nature of

'10 the shifts as to multiplicity is reported as broad singlet (bs),

singlet (s), multiplet Gn), or doublet (a). Abbrebiations employed are

DMSO-d (deuterodimethylsulfoxide) CDCl (deuterochloroform), and are

otherwise conventional The infrared (IR) spectral descriptions include

only absorption wave numbers (cm ) having functional group indentification

15 value.' The IR determinations were employed using potassium bromide

20

(KBr) as diluent. The elemental analyses are reported as percent by

weight.

EXAMPLE 1

2-{2, 3-Epoxypropoxy)benzonitrile (IIa; X = 2-CN)

hydrin (117 g., 1,26 mole), and piperidine (10 drops)-uas stirred and

A solution of Z-cyanophenol (2s. 0 g., 0.21 mole), epichloro—

heated at 115-120° in an oil bath for 2 hrs. The reaction mixture was

then concentrated to remove unreacted epichlorohydrin. ‘The residue was

diluted witb toluene and taken to drymness to remove the last traces of

25 volatile material. The residual'oil.was dissolved in 260 ml. of tetra-

hydrofuran, and the ‘solution stirred at 40-50° for 1 hr. with 260 ml.

of

1 normal NaOH. The organic layer was separated and concentrated to- an

R R T ce CEILl . “ - s

FERPEY X DI AR



Water (90 m.) was added dropwise and the aqueous | ayer was separated. The
organi ¢ phase was washed with a m xturg;pf<water (50 m.) and ~mf (75

m.). The aqueous extracts were conbi ned, washed with [err]/and
acidified with conc. HO . The oily product was extracted wtfh €t
conbi ned Et20 extracts were dried over [err]. Evaporation of\t

vacuo gave Lhyd ek SAD) b REOUM! R SULLLECbEILe, PUFle HodiBr DS

conversion in I'S consistent wt

asgj gned str Uﬁiﬂiaﬁfhﬁéﬁr&/@h&oﬁ& Znﬂcﬁ?t&‘éka& ﬁ?xé&egﬁl%hbi t4MaCERHckRERROI C

Acid (Vb; [err] err Thi s conpound was obt ai ne 482% crude yield from
3-(chloro- 1% giRlehyd.sbgnzebtd)t B cileRiicHSsIG1Ly N ypEAQLLslIRe Divakxanpl e 3.
The yell ow vi scous oil afforded an NVR spectrum consi stent with the :
assi gned strsgolid.e ThHid pmsiuetif(lils) eias|useduwiahbar fSntl-mqpmrﬂficmapn'llzC on
silica plates gave R - 0.7 (EtOAc f EXAMPLE 5 20

[ err] - Di mBt hyeagtdons wigh roppgyndsce é?amﬁlneﬂm)vap SF-E@ r{f) = Qther eppa- on of

2, 2-di met hyl - 3- (2-t hi enylgfgropanmc acid (va; 11.2 g., .0.06 nole

di phenyl phosﬁﬁ%‘?’&}l aE’Hfé 3Te;PTepgred Yo%siﬁ'al Ehis  sqme P’&?Feéjﬁ'éﬁn"é&'r any),

dthe

andtrrethyla?\ :‘. zill? 0.06 25 nole) in tert.-butanol (100 nl.) was
heated at rePFE¥ F3Fa5R -The solution was poured into water (300 m.)
“and the crude material extracted with 2The conmbi ned extracts were
washed with brine, dried over [err] an Inally evaporated to get 11.9 g.
of crude 2 3-Epoxy-1-(2-methylphenoxy)propane
.\,) 10 - (IIb; X = 2-CH., )

A solution of ortho-cresol (64.8 g., 0.6 mole), epichloro-
hydrin (330 g., 3.6 mole), and piperidine (5 drops) was allowed to
react and the product was isolated using the same methods outlined
hereinabove in Example 1. Concentration of the methylene chloride

15- extract gave 95 g. of crude epoxide (IIb) which was used without
fur:her'purificatidn.‘i | -
- EXAMPLE 3

2 2-Dimethy1-3—(Z-Ehiegyl)propanoic Acid
(Va; R, = H)

20 A mixture of 57% oil emulsion of sodium hydride (3.14 g.,
0.074 mole), THF (68 ml.) and diisopropylamine (6.87 g., 0.068 mole)

was placed under N Isobutyric acid (5.98 g., 0.068 mole) was ddded

2°
dropwise. The mixture was heated at reflux for 15 min. to complete
formation of the salt. After cooling to 0‘; a solution of 1.6 molar

25 n-butyllichium in hexane (42 ml.. 0.068 mole) was added in small
portions while holding the :emperatgre_?elow 10°. The resulting
turbid solution was kept at 0° for 15 min. and then warmed to 36-35‘
for 30 nin. After again cooling to 0°, 2-chloromethylthiophene

o g., 0.068.mole) was added dropwise over 15-20 min. while holding




- 13_ - internediate. This oil was added to a m xture of ethylene glycol
(504N, [err] (20 drops) and KOH (10 g.). The m xture was heated at
\flor 5 hr., cooled to [err], diluted with [err] (300 m.) and
* acijdi fy\gd to pH 1 wth conc. HClL. A wash with [err] renoved the acid 5
~ i nsgl e material which was di scarded.- The aqueous sol ution was nade
basis—i t h 50% NaCOH and t he product was extracted with [err]. The ether

extracts were washed with .brine, dried over a [err] and evaporated to give
6.9 g. (74% of product. The NMR.spectrumis consistent with the assigned '
structure. 10 - EXAMPLE 6
[err]-Dinethyl-[err]-(3-benzo[b]thienyl)ethanam ne (IVb; [err] = C,H ) A
71% yi el d otedpersturentpsuaen OBtandnsl. f Thenmivbyre was kepoadddt €oanal ogous to
that of Exanple 5. The crude ail_ afforded an MR spectrum 15 consi gtent

with the as39 ghads dnrthe rangeanfl e3> sEPFilchEntag s Sherproehed torl8 on
silica plates gaye [ery] = 0.6, (Jerr]). LE 7 2 _ »

S[3-[[1,1- d’#@Fh&%Q.zl()zl'Pﬁi’éﬁﬁ )‘%Ph%%ﬂ M BSUROHS AAAT: BIHLPEPTRATIni tril e
20 ] o (lan-X - 2- : = ] s yt | :
~consi sting Bt® ngﬂiﬁ-%hﬁgiy‘barso‘ﬁgihy b‘é’-‘n%o%‘?‘ h?{eer %Flwaa;:l%.éog'ﬂ,'SO!.!lgd; nol e) and
a, a-di hyk: [«el$d 42y t hi a ] ; - ' pon 100

n . abso utéet tgj \)'\'/gé"hegﬁgédq)f&{}efgﬁp;eﬁsn((Ylee}(éacoﬁ},ﬁ%ée%&ggg rm‘ggh?t@bfor 20

hr. The reagld @Red Qi fdad Wath 28one0 HANt I'PHeCELIyO pESdURE Srasa@kriabited €Si due
crystallized on standing. The crystalline residue was recrystallized from

et hyl acet agfxif Be P ¥ad Xh8 epubdhiedTELSD iexkracts prer@Odfiedr gverTHgsO mut eri al was
decol ori zed usi ng” powdered activated charcoal during a second ()
recrystal | i Bedpooatfonoof ahiyBt,ackt yaeuo gawhilles @y S3H) | vherodidtdofias

| sol ated whi ch wei ghed ' -

' sufficient purity.to be used for conversion into (IVa). The NMR

‘10 spectrum is consistent with the assigned structure.
| EXAMPLE 4

. .2,2—Dimethyli3—(3-benio[hlthienyl)propanoic Acid
(Vb; R, R" = C,H,) '

This compound was obtained in 82% crude yield from 3-(chloro-
15 methyl)benzo(b]thiophene using the preocedure of Example 3. The
yellow viscous oil afforded an NMR spectrum consistent with the
assigned structure and was sufficiently pure for Subsequent use. TLC .
: . _ ' N
on silica plates gave Rf = 0.7 (EtOAc).
EXAMPLE 5

20 _ a,a-Dimethyl-B—(ihieBYI)ethanamine
: (IVa;. R°, R" = H)

| A.solutioh.of 2;2-dimethyl-3-(Z-thienyl)propénoié acid
(Va; 11.2 g., 0.06 mole), diphenylphosphorylazide (16.7 g., 0.06
mole) (Aldrich Chemical Cdmpany); and triethylamine (6.14 g., 0.06
25 wmole) in 5352,-butandl'(100 mi,) was heated at reflux for 5 hr. The
#olucion.was pﬁuréd in:é water (300 ﬁi.) And the ﬁfude mﬁterial
extractéd vichlEtéo. The combined ex?t#cts were washed with brine,

dried over MgSO, and finally evaporated to get 11.9 g. of crude

4



30 2.3 9., mp. 90-[err]. - 14 - Anal., Calcd. for [err]: C, 65.43;
H 6.72; N, 8.48. Found: C, 65.20;-H3136.81; N, 8.46. NWVR (DMSO ~ 1. 02
(6,s); -1.50 (1;bs); 2.80 (4,m; 3.92 (I,m; 4.16 (2,d); 5.02 (1 .90
2,m; 7.18 (3,m; 7.65 5 (2,mMm. IR (KBr): 690, 70, 1025, 85,
1450, 1490, 1600, 2225, and 2930 [err]. EXAMPLE 8 -

1:[[1, 1- D net hyl - 2-(2-t hi enyl ) et hyl Jam no] - 10 '
3- (2- et hyl phenoxy) - 2-proano[err] Hydrochloride (lb; X = 2-[err] = H Using
t-he conditions outlined in Exanple 7, 2,3-epoxy- 1-(2-nethyl phenoxy) propane
(871 g., £d1.300 hfEd ]o'ig'JEt mdedSEo @Znidtup¥e) Siryasadrigngedll Va; 6.9
g%., 0. 045 m) were react ed. Recrystallization fromacetonitrile gave

- 10.4 g. V\/Ssd g,lspl wdo mpdmng)nherxdﬂ (FAngl). ©aéadxcdrer viehedted & 60. 74;
H, 7. 36 N uhd: C 81; H, 7.19; N 3.86. NVR (DVMBO-d6): 1.35
(6,8); 2.21 f@sm,f&_,s&n(z} eoled 105290 dilued)with. uag (300npl.)5a80 (1, bs);

7.01 (6,m; 7.45 ( ,m; 9.00 (I,bs); 9.60 (I,bs). (KBr): 700, 750, 1125,

1250, 1465, a&BOFidH30,pHB05ch2006, Bild 2oFesk with ExplFiepoved she acid

2-[3-[[ 2- gBenzo[b t hi ophen-3-yl)-1, 1-di et hyl et hyl ]

insoluble material which was discarded. The aqueous solution was
made bésic with 50% NaOH and the produc; was extracted with Etzo.
The ether extracts were Qashed with brine, dried.ovef a Mgsoa and
evaporated to give 6.9 g. (74%) of product. The NMR spectrum is
consistent with_the assigned strgcture. |

10 : : EXAMPLE 6

a a—Dimethyl-B—(S—Eenza[b]thienyl)ethanamine
(IVb; R, = C,H)

A 71% yield of this compound obtained from (Vb) in a procedure
aﬁaiogous to that of Example 5. The érude oil afforded an NMR- spectrum
15 consistent with the assigned structure and was sufficiently pure for
use. TLC on silica plates gave Rf = 0.6 (CHC13, 3).
EXAMPLE 7
2 «[3-[[1,1-Dimethyl-2~(2-thienyl)ethyl]

\/ amino]- 2—hydroxypropoiy]binzonltrile
| 20 __ (Is3-X = 2-CN, R, R” = H)

A solution consisting of 2-(2,3-epoxypropoxy)benzonitrile
(I1a; 3.5 g., 0.02 mole) and a,u-dimethyl—é-(Z-thienyl)ethanamine.(IVa;
| 3.1 g., 0.02 mole) in 100 ml. absolute EtOH was heated at reflux
under a nitrogen atmosphere for 20 h;. The reaction'sélution was
25 concentrated to dryness and the residue crystallized on standing.
The crystalline residue was recrys;allized from ethyl_acétate to giQe
3.8 g. of material, ﬁ.p. 90-96°.  This material was decolorized using
powdered activated charcoal during a second recrystallization from
ethyl acetate. A white crystalline solid was isolated which weighed

30 2.3 g., m.p. 90-92°.



"am no] - 2- hydr oxypr opoxy] benzonitril e Hydrochloride (lc; X - 2-CN [err] ="
{/err])\ The procedure for this exarrpl e is essentially that given in Exampl e
7. Asplution consisting of 2-(2,3 eppxypropoxy)benzonltrlle 30 (l.la; 1.8

g., gol'€) and [err]-dimethyl -[efr]-(3-benzo[b]thienyl)ethanani ne
-15 1.6 g., 0.01 nole) in 50 m. absolute Et OH was heated at refl ux
undk i trogen atnosphere for 20 hr. The reaction sol ution was

concentrated to dryness and the residue dissolved in 75 m. of EtQOAc. Upon. _
cooling, a solid crystallized and was isolated by filtration. 5 The solid w#*
was washed wth cold EtOAc and air dried to give 2.3 g. -material, mp. -
131-[err], which wasAnadny@aletl for t gHipgogexhl 5 |ﬁde43;aHt ebyzmussalm ng this
material in absolute EtOH and acidifying wth ethanolic HClL. Reduction of
vol une and &ewhd:ngChrédudhs Habo®ls phe8i#fi-tation and 1.6 g. of an off-white

I Bl B 0 I T 5
DVEO- 6. 35 6. 30 (4,
L (%GH]) 9%7‘%('?{ Sl‘b ‘%15’01 %ﬁ“ o3 ?1(’?)’ )ra )3 P3s(ks,19) 7 5 (§<Br;T)

750, 111G, 1290, 1450, 1490 1600, 2225, 2800, and 2980 cm EXAMPLE 10
1-[[2-(Bénzo b t'hi ophen-3-yl)-1, 1-di nethyl ethyl | - .

am no] - 3- (2- net hyl PN Qi) 2- 6yogPPet| 16350" o0, o1date 2430, 1490, 1600

Id; X =2- [err] [err]) lfsmg t he. condltlons outllned in. Exarrp

2, 3- epoxy- | 2225, and 2930 cm

EXAMPLE 8 | )
1-{{1,1-Dinethyl-2- (2- thi'enj.rl) ethyl]lamino] -

10 3-(Z-methylphenoxy)-Z-prozano} Hydrochloride
(Ib; X = 2-CH_, R, R" = K

' Using the conditioms outlined__ in E_xamplé 7, 2,3-epoxy-
1-(2_—methylph§noxy)propaﬁe (8.1 g., 0.05 mole) and a,a~dimethyl-g-
(2-thienyl)ethanamine (IVa; 6.9 g., 0.045 mole) were reacted.

15 Rec.ryscal_lization from acetonitrile gave 10.4 g. of white solid, m.p.
120-122°, .
Anal. Calcd. for C18H25NOZS°HC1 C, 60.74; R, 7.36;
N, 3.94. Found: C, 60.81; H, 7.19; N, 3.86.

NMR (DMSO-d 1.35 (6,8); 2.21 (3,s); 3.28 (4,m); 4.05

6 |
20 (2,d); 4.36 (1,m); 5.60 (1,bs); 7.0L (6,m); 7.45 ( ,m); 9.00 (1,bs);
9.60 (1,bs). |
IR (KBr): 700, 750, 1125, 1250, 1465, 1500, 1590, 1605,
2800, and 2980 cu .
25 . 2-[{3-[[2-(Benzo b] tfxiophen— 3-yl)-1,1-dimethylethyl]

amino}-z-hydroxypropoxy]beizogitrzle Hydrochlotide
(Ic; X = 2-CN, R LR =CH)

The procedure for this example is e_ssen:ially that given in
Example 7. A solution consisting of 2- (2,3-epoxypropoxy)benzonitrile

30 (IIa; 1.8 g., 0.0l mole) and a,a-dimethyl-B~(3-benzo({b]thienyl)ethanamine



met hyl phenoxy) propane (4.0 g., 0.02 nole) was reacted wth [err]-dinethyl-
[err]-3-benzo[b]thienyl)ethanam ne (I1Vb; 4.8 g., 0.02 nole). Recrystal-

lsi zation tw ce from absol ute Et OH gave 2 1 9. of white solid, mp. 25—
179-[err]. Anal. Calcd. for [err]: C 6B.09; H 6.95.N, 3.45. Foub
65.11; H, .7.17; N, 3.33. NWR (DMSO-d6): 1.33 (6,s); 2.23 (3,s); 3. '
4.10-(2,d); 4.41 (1,m; 5.20 (I,bs); 7.07 (4, m; 7.42 (2,m; 7.62 (\1,
8.06 (2,m; 9.20 (2,bs). - 16 - IR (KBr): 750, 1125, 1250, 14
1590, 1590, 1605, 2800, and 2980 [err]. EXAMPLES 11-26 The foll ow ng
conpounds of Tdlvbe JA6aga Pr@®paerke) ducHr tlngbseluSe EtOHevasr beat@drat freflux
Exanpl es 7-10 by reacting (J1), the epichlorohydrin derivatjve of the
starting phendimdgfth “HWF“&F%‘E?@GF%O‘%EM%WP - {IBptTeackinn pattAen YRR E A
LEF eR}, Og:lyz:l F)éagép"leg%‘ifﬁéﬁ‘f tloldry@ﬁ?ﬁ) Sﬁgnr[he resli\c/lue dissolved in 75 Nélmapf_l_ftoAc.lo
4- CN 2- t hi = [ 13- - ol bt bi €125

yl) -1, 1-di met FiA%E %%q]gé% Ho’?‘{m2?’H§é%§%%%‘$3%§%b£e%f8%f?P| frifgacton.

2-Terr] 5  The 951 €4V kashed with dold Erdacdhi®lady!drdad ot pivNYl3 g.

material, m.p. 131-132°, which was converted to the hydrochloride

12

salt by dissolving this material in absolute EtOH and acidifying with

ethanolic HCl. Reduction of volume and cooling brought about precipitation

' and 1.6 g. of an off-white solid, m.p. 164-165°, was isolated by
10 filtration. ‘ | |
Anal. Calcd. for CZZHZ4N2028-HCI: €, 63.38; B, 6.05;
N, 6.72. Found: C, 63.44; H, 6.08; N, 6.65.
- NMR (DMSO-%): 1.31 (6,s); 3.40 (4,m); 4.35 (3,m); 6.08
(1,bs); 7.30 (4,m); 7.71 (3,m); 8.07 (2,m); 9.11 (1,bs); 9.65 (1,bs).
15 IR (KBr): 750, 1110, 1260, 1290, 1450, 1490, 1600, 2225,
2800, and 2980 cm .
EXAMPLE 10 )
" | ~ 1-[[2-(Benzo[b]thiophen-3-y1)-1,1-dimethylethyl]-
amino]-3~(2-methylphenoxy]iz-gropanol Hydrochloride
20 Id; X = 2-CH., R°,R" = C,H,) )

Using the conditions outlined in Example 9, 2,3~epoxy-l-(2-
methylphenoxy)propane (4.0 g., 0.02 mole) waé reacted with a,a-dimeﬁhyl-
B-3-ben;o[gj:hienyl)ethanamine (Ivb; 4.8 g., 0.02 mole). Recrystal-

- lization twice from absolute EtOH gave 6.1 g; of white solid, m.p. |
25 179-181°.

Anal. Calcd. for C,,H,.NO SeHCl: C, 65.09; H, 6.95;

N, 3.45. Found: C, 65.11; H, 7.17; N, 3.33.
MMR (DHSO-ds): 1.33 (6,8); 2.23 (3,s); 3.40 (4,m); 4.10
(2,d); 4.41 (1,m); 5.10 (1,bs); 7.07 (4,m); 7.42 (2,m); 7.62 (1,s);
30 8.06 (2,m); 9.20 (2,bs).



et hyl ] ami no] - 3- (1- propen- 2-yl phenoxy) - 2- propanol 13 - 3. Me—-

£2- benzothlenyl 1-[[ 2- (benzo[ b] t hi ophen-2-yl) -

' yl et hyl ] am no] - 3- (3- 20 [err]

. met hyl Rhepoxy] - 2- propanol [err] 14 4-Terr] 2-t hi enyl
K Am dophenoxy) - 1-[[1, 1- di meypyl - 2-(2- t hi enyl’) et hyl ]

am noj propanol 15 2- Br 3-thienyl

3- (2- brompphenoxy)-1-[11,1- 25

di met hyl - 2-(3-thienyl)ethyl] am no]-2- propanol 16 2-[err]

3- benzot hi enyl | -[t2-(benzo[ b]t hi ophen-3-yl)

1-[[ 1, 1-di rm;dhmozcﬂlth. enyl) 5 | | -

et hyl ] am no] - 3- ( 2- net hoxyphenoxy) -2-propanol 18 2-[err]

2- benzot hi enyl 1-[[ 2- (benzo[ b] t EXAMPEES- 21436) -
: 1,1-dinethy|ethy|]anino - 3-[2- (hydroxynet hyl ) phenxy] - 2- pr opano]
2

-1, I-dlnethylethyl]amluﬂ 3-(2- propynylphenoxy) 2- pr opanol Exanpl e
| .

- . I3 (xBry: 750, 1125, 1250, 1460, 1¥ogr o9¢ligdsX F@egponent
Conmponent hbne 17 2- [err] 2- thlenyl

-lerr] 3- benThg ng cempqunds iRfn T k] t\rﬁr(fpnwas%lafmdms to

-1, 1-di net hyl et hyl | am
5 the procedure

10

15

25

%Ol Exa ples(5Li%P§y‘¥%L9?§Q§p?f¥3oxéﬂe epféﬂqgtgkydrin

derivative of the'startxng phenol with (v, a selected thienyl-tert.-

Butylamine.
| . TABLE A
1 .
R " CH OH. X
v 3 v
| ~ CH~-C-NHCH.,CH~CH.,~0
. [] 2 2
R s CHy
(D
Example 1I IV 1
Heterocyclic .
X . Component Component Name
11 4-CN 2~benzothienyl 4-[3-[[Z-Cbenzo[b]thiophen-z-
_ ' ' yl)-1,1-dimethylethyl]amino]-
-2-hydroxypropoxy]benzonitrile
12 2-CH,CH=CH, 3-thienyl 1-{[1,1-dimethyl-2-(3-thienyl)
- : . _ethyl]amino]-3-(1l-propen-2-yl
phenoxy) -2-propanol
13 3-Me 2-benzothienyl 1-[[2-(benzo[b]thiophen-2-yl)-
. 1,1-dimethylethyl]amino]-3-(3-
0 methylphenoxy]-2-propanol
' n . o _
14 4—NHCCH3 2-thienyl 3= (4~acetamidophenoxy)-1-{[1,1-
: dimethyl-z—(Z-thienyl)ethyll
amino]-2-propanol
15 " 2-Br | 3—chienyl ' 3-(2-bromophenoxy)-l-[[1,1—
. dimethyl-2-(3-thienyl)ethyl]
amino]-2-propanol
16 2-C=CCH '3-benzothiényl 1-[[2—(benzo[thhiophen-B-yl)

19

-1,l1-dimethylethyl]amino J-3-(2-

' propynylphenoxy)-2-propanol



20. 2- OCH2CH CH2 3-t hi enyl 3-[2-(al |l yl oxy) phenoxy] 1-11,

di met hyl -2-(3-thienyl)ethyl] 15 [err] N
gm nol- 2- propanol [err] 21 4-Terr] - 2-t hi enyl P

[ 4- (car banoyl net hyl ) phenoxy] - 1- [[] ,%7 di net hyl - 2- (2-thienyl) /e
am no ]-2-propanol 22 ©2-[err] 2-t hi eny|
-3-(2-cycl opent yl phenoxy) -1- 20 :
((1,1-dinmethyl-2-(2-thienyl) ethyl]am no]-2-propanol 23 2-[err]
34pbenzot hi enyl 1-[[ 2- (benzo[ b] t hi ophen-3-yl)- 1, -
1- di net hyl et hyl ] am no] 3-[2- (nethylthio)phenoxy]-2-propanol 25 24
2-[err] thi eqél 1- 1, I -di rrethyl 2-(3-thi enyl) :
et hyl ] am no] %“5[55—% t LT IESE pmg]‘ - propanot—25 2-ferrti
2- benzot hi enyl 1- [k J_Eg {b]thb:ﬁwi\&ﬁch yl)- Name .
1, 1-di et hyl et hyl ] am . rerr]
ni t rophenoxy) - 2upropan0dtc1{3err] 26 2-thiehglr ] 1-[{[131+dtimethl~2~ (2-thienyl)
2-[ 3- [[1 15 di net hyl - 2- (2- "t hi enyl ) et hyl ] ami no] - ZeHMr]agno]ﬁi-dQOwawmam:dé
27 2- benzot hi enyl 1-[[ 2- (béfp!@?b]ctlhl ophen-2-yl) -

1, 1-di net hyI et hyl ] am no] - 3- phenoxy- 2- pr opanol 2-[ err]h -
2 x-pzog di met h rb@zeghitemrényﬂ ([2-(benzo[b]lthiophen-2-yl)-

3th|enyl .18 213 Ehy3gthyl] antpod ol

et hyl ] am no] - 2- hydr oxypr opoxy] phenyl acetonitril 34'(511“ ¥y 4 “"‘4‘ =

2-t hi enyl ~ 3-(4-benzyl oxy)-1-[[1, 1-di met hyfrdroxymet Y”P“e xy ] gﬁ'ﬁpa““
10 19 z-ocnécscu 3-benzothienyl 1-[[2-(benzo[b] thiophen-3-y1)

1o ~1,l-dimethylethyl]amino}-3-[2-
(propargyloxy)phenoxy}-2-propanol
20 Z-OCHZCH=CH2 ‘3-thienyl . 3-{2-(allyloxy)phenoxy]-1-[1,1-
dimethyl-2-(3-thienyl)ethyl]
15 - 0 T amino}~2-propanol
) Co” .
21 4-CH,C-NH, = 2~thienyl. 3-[4~(carbamoylmethyl)phenoxy]-
1-{[1,1-dimethyl-2-(2-thienyl)
ethyl]amino}-2-propanol

' .22 - _2-CSH9 2-thienyl 3-(chyclbpentylphen03y)-1-
20 [{{1,1-dimethyl-2-(2-thienyl)
ethyl]amino]-2-propanol

23 2-SCH3 ‘ 3-benzothienyl 1~{[2-(benzo[b]thiophen~3-yl)-
1,1-dimethylethyl]amino }-3-[2-
(methylthio)phenoxy]-z-propanol

_. 25 24 2-CF,4 . 3=thienyl . 1-{[1,1~dimethyl-2-(3-thienyl)
N4 : -~ ethyl]amino]-3-[2-(trifluoro-
methyl)phenoxy ]-2-propanol

25 2-N02. 2-benzothienyl 1-[[2-Cbenzo[gjthiophen—z-jl)-
. : . + 1,1=-dimethylethyl]lamino]-3-(2-
30 nitrophenoxy)-2~propancl

2-thienyl 2-3-[[1,1-dimethyl-2- (2~
thienyl)ethyl]amino]-2-hydroxy-
propoxy]Jbenzamide

26 2-C~NH

27 B 2-benzothienyl 1-{[2~(benzo[b]thiophen-2-yl)-
35 . 1,l-dimethylethyl]amino]-3-
phenoxy-2-propanol

28 2-ca,en 3-thienyl .  2-[3-[[1,1-dimethyl-2-(3-thienyl)-"
ethyl]amino ]-2-hydroxypropoxy]
phenylacetonitrile

40 29 4-0CH,Ph 2-thienyl 3-(4-benzyloxy)-1-[[1,1-dimethyl-
2—(Z-thienyl)ethyllamino] -2-
propanol



2-(2-thienyl)ethyl]amno]-2- propanol - 18 - EXAIVPLE 30

¥<[[2-(Benzo[ b] t hi ophen-3-yl)-1,1- dinethylethyl]amno]-3-[2- (N-hydroxy
-car boxi m-dophenoxy] - 2- pr opanol 5 This conpound is conveniently
pr epar eg treating a pethanolic sojgiticon contai ning an equi val ent of (Ic)

pase with two equi val ents of hydroxyl am ne base i n nethanol and

then re g for .12-24 hrs. Concentration in vacuo to a residue and
crystall ion fromalcoh@ wll yield the desired product. 10 :
EXAMPLE 31 3-[ 2- Am nophenoxy)-1- [2-benzo[ b]t hi ophen- L

2-yl)-1,1-di et hyl et hyl ] am no] - 2- propanol This conpound is conveniently
prepared by catalytic hydro- genation of the product of Exanple 25 using
standard hydrogenating 15 conditi onwgcﬁ al ysts fam liar to anyone
skilled-in the chem cal art. EXAVPLE 32

1-[[1, 1- Di met hyl - 2- (2- t hi any{ qBEyddlb eHiBPhdr-3=y1)-1, 1-

(4- hydr oxyphenoxy) - 2- pr opRethyd@thyl]amino]-3- [2F(8-hy&espound i s conveni ently
prepared by catal ytic hydrocarperihidopbermicy]42eppopatialt of Exanpl e 29 using

standard hydrogenol ysis conditions with a Pd on carbon catal yst.
5 This compound is conveniently prepared by treating a

ﬁethanolic solution containing an equivalent of (Ié) as the freé base
with fwo equivalents of hydfoxylamine base in mgthanol and then
téfluxing:for 12;24 h?s. Concgntraﬁioﬁ in vacuo to a residue aﬁd _ i;)
cf&stallization from ﬁlcohql will yield the desired product.
10 .- o - EXAMPLE 31 -

3-[2-Aminophenoxy)-1-[[2-benzo{b]thiophen-
2=-yl)-1,1-dimethylethyl]amino]-2-propanocl

This cdﬁpouﬁd is conveniently prépared by catalytic hydro-
gén#tion'of the product of Examp1e 25 nsing standafd.hydrogénattng
15 con&itions and catalysts familiar to anyone skilled in the chemical
art. |
EXAMPLE .32
.1-[[1,1-Dimethyl-2-(2-thienyl)ethyl] : T
: amino]—3-(4—hydroxyphenoxy)-Z-pggganol -

20 This compound is convenienﬁly prepared by catalytic hydro-
- genolysis of the product of Example 29 using standard hydrogenolysis

conditions with a Pd on carbon catalyst.



‘CLAI MS: A conpound of the Formula [ ERR] wher éim—X-is—ower al kyl, |ower

al kenyl, lower alkynyl, |ower al kox;j/],llm Bii | oxy, |ower al kynyfk
| ower hydroxyal kyl (I ower denoting mﬁgggﬂﬁwgs i ncl usi ve);
benzyl oxy; cyano; acyl ami no and cyanocal Kyl t(Ok Zs carbon atons

i nclusive); cycloal kyl of'3 to 6 carbon atons; .carboxam do; hal o; gen;
methylthio; nitro; or trifluoronmethyl; Rl &nd-R2 are hydrogen or they are

| i nked together to forma phenylene ring; and the butyl am nophenoxypr opanol
sjde chain is attached to either the 2- or 3- position of the thiophene
nUTl eus or a pharmaceutically acceptable acid addition salt thereof. 2.

A conpound accorcdang:to daiml wherein X is attached to the ortho position
of the phenoxy ring. 3. A conpound according to Caim1 which is
2-[3-[[1,1- dinmethyl-2-(2-thienyl)ethyl] am no] -2-hydroxypropoxy]
benzonitrile (13&) or a pHarommeurd iofathe, Ferm®dat abl e aci d addition salt

t her eof . - 20 - 4. A conmpound of Claiml which is
| -[1, 1-di net hyl -2- (2-thienyl)-ethyl] am noj
- 3- (2- net hyl phenoxy) - 2- propanol (1b) or a pharnmaceuti acceptabl e acid
addition salt thereof. 5gt A cor@_qund?Bf d ai +¢h is 2-
[3-[[2-(benzo[ b] l _+__ CHZ-?_NHcHZCHCHZ—O _
R s_/ s
< ' | o
U
wherein -
X is lower alkyl, lower alkenyl, lower alkynyl, lower
alkoxy, lower alkehyloxy, lower alkynyloxy, lower
hydroxyalkyl (lower denoting 1 to 4 carbon atoms inclusive};
benzyloxy; cyano; acylamino and cyanoalkyl (of 2 to 4 .
carbon atoms inclusive); cycloalkyl of 3 to 6 carbon atoms; ‘
carboxamido; halo; hydrogén; methylthio; nitro; or
trifluoromethyl; ,
R1 and R2 are hydrogen or they are linked together to form a
phenylene ring; and '
the butylaminophenoxypropanol side chain is attached to either
N . the 2- or 3- position of the thiophene nucleus or a pharmaceutically

acceptable aciladdition salt thereof.

2. A compound.according to Claim 1 wherein X is attached
to the ortho position of the phenoxy ring.

3. A compound according to Claim 1 which is 2-[3-[{1,1—
dimethyl-Z-(Z—thienyl)ethyﬂ a.mino] -Z-hydroxypropoxy] benzonitrile
(Ia) or a pharmaceutically acceptable acid addition salt thereof.



t hi ophen-3-yl)-1, 1-di net hyl et hyl ] am' no] -2-hydroxypropoxy] benzonitrile
(Ic) or a pharmaceutically accept a @ mggjmnllm salt thereof. 6.
A conmpound N Claim 1 which is 1- ophen-3-yl)- "
' et hyl] amino] -3-(2-net S.2propanol (1d)-or a
4l | y acceptabl e acid add| tion salt thereof. 7. A

conpound the Formula [ERR] (VI) wherefn 9 IS am no; hydroxyl; or
N- hydr oxycar boxi m de; [err] and [err] are hydr.ogen or they are |inked

together to fgrma phelr],%/ "%Cmgl%faﬂtig QnL@o? gﬂrt% X)plr annol side £

Q)

chain is attached to e oSt hi‘ophene nucl eus
or a phar naceL(tZré@Ielﬂylh't%b algmin crﬁ'@dmﬁh}’éph@aﬁ) t2hpyanghol 811'0) or A
phar maceut i caly pRiMASLUNIRE1 B BBEdptable Actd HAQLFIGNOSaltOE BYeas]  OF A
pharmaceutical |y acceptable acid addition salt thereof and a non-toxic

phar maceuti cal exci pient. - 21 - 9. A pharnaceutic conposition
conprising a ¢Genpound @ cEupount 2o0fV/Claim 3 vpiwhnm:éut[&ri[t-;(banzr&@abl e acid -

A phar maceut | CIFoRRAs H19-F, NGRp RACRIE SEER) 2 oh dﬁ?ﬁﬁ bﬁﬂﬂet hod of
treat nent of th?ézqm#ﬁ#%r(l‘éhl%‘# P@éHE»ace‘.’E'ilcanY accentsgmﬁ Pnc%lrﬁound
as defined intgkpégn.7 for - _

6. - A compound of Claim 1 which is 1- W 2- (benzo[p]
thiophen-3-y1)- 1,1-dimethylethyl] amino] -3-(2-methylphenoxy) -
-2-propanol (Id) or a pharmaceutically acceptable acid addition o
salt thereof. :
7. A compound of the Formula
R’ | ci, O ¥
1 A .
. CH ,~C~NHCH ,CHCH ;=0
CH.
2 s 3
| )
whe_reih ~/
Y is amino; hydroxyl; or N-hydroxycarboximide;
R' and R are hydrogen or they are 11n.ked together to form a

phenylene ring; and

the butylaminophenoxypropanol side 'chain is attachéd to either
the 2- or 3-.'position of the thiophene nucleus or a
pharmaceutically acceptable acid addition salt thereof.

8. A pharmaceutical conmposition comprising a éonpound of
Formula I or a pharmaceutically acceptable acid addition salt thereof
~ and a non-toxic pharmaceutical excipient.



t_jse fn a met hod of treat nment of the hukfﬁh _or: ani m;I—__body. 12. A
5o e mung Secbron oo MMAMMHAIRENIE "o ecspers, oo

['e'r rjrecept

or bl ocker. 14, A*corfpotind® actor'ding to daim
substantially as hereinbefore specifically described in each of
Exanples 7 to 29 for the use herei nbefore'-sﬁéci‘fi cal ly described. 15.

A compound according to Caim?7 substantially as hereinbefore specifically
-dgseribed in each of the Exanples 30 - 32 for the use hereinbefore

spécifically described. 16. A conpound as described in Caiml
substantial Iy as-her ei nbef pharmapeatical Fpogidden jJeParising & FoEfoupd of

Exanples 7 to 2%orhfla VI or a phatRifenuich1dy #e86tablethcia 4ddatibn/salt
substantially as_herej ngf ore speci fﬁh%g{#%/ described, i n each of the
T8t L

Exanpl es 30 -

3fhe

a nonctgrlc 2t SR on according to

Claim 8 substantially as hereinbefore specifically described. 19.

phar maceut i cal agnposi ti G yAE6ALGINIGa} Lonfbidls et BRkAM bl 12f0r

her ei nbefore specificiall

use in a method of treatment of the human or animal body.

11. A pharmaceutical compound as defined in Claim 7 for
use in a method of treatment of the human or animal body.

12. A compound according to Claim 1 for use as an adrenergic
p receptor blocker.

13. A compound according to Claim 7 for use as an adrenergic
ﬁreceptor blocker.

14, A compound accor&ing to Claim 1 substantially as
hereinbefore specifically described. in each of the Examples 7 to
29 for the use hereinbefore specifically described.

1S. A compound according to Claim 7 substantially as
hereinbefore specifically described in each of the Exarples 30 -

32 for the use hereinbefore specifically described.

16, A compound as described in Claim 1 substantially as
hereinbefore specifically described in each of the Examples 7 to 29.

17. A compound as described in Claim 7 substantially as
hereinbefore specifically described in each of the Examples 30 - 32.

18. A pharmaceutical composition according to Claim 8
substantially as hereinbefome specifically described.

19. A pharmaceutical composition according to Claim 9
substantially as hereinbefore specificially described.

A



