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(54) SECONDARY AMINO TETRAZOLYLOXYPROPANOLS

(7)) We, BRISTOL-MYERS COMPANY a Company 'organised and exlstmg under
the laws of the state of Delaware, United States of America, of 345 Park Avenue, State of
.- New York 10022, United States of America, do hereby declare the invention, for which we
gzay that a patent may be granted to us, and the method by which it is to be performed, to
articularly described in and by the following statement:- -
5 . e present invention relates to heterocylic carbon compounds of the tetrazole series,to 5 .
gharmaceutlcal compositions containing them and to their use in the treatment of certain
ody conditions.
A substantial body: of prior art has developed during the last ten years involving
compounds of the 3-aryloxy-2-hg'1 xy&ropylamme series which have -adrenergic recegtor
10 blocking activity and are useful in the.treatment of cardiovascular diseases inclu mg
hypertension, angina pectoris, and cardlac arrhythmias. These structures are typified by th
- substance 1-1sopropy amino-3-(1-naphthoxy)-2-propanol which is currently in medica use
i _ under the non-proprietary name .gr(()jpranolol Propranolol and a related group of
e : naphthoxyproganolammes are d¢ in U.S. Patent No. 3,337,628. A large number of
b 15 patents have been granted since. that time on carbocyclic ethers in which other aromatic 15
i " rings replace the. naphthoxy group of propranolol. Many of these compounds are in the
phenoxy series and others are phenoxy compounds with fused heterocyclic rings. More
recently, (heterocyclo)oxypropanol-amine ethers have been described in which the ring of
: the foregoing compounds is replaced with a heteto?chc ring. Representative compoundsof
i 20 - this. t;pe are found in. the. following patents an & blications. 20
. 3-( -tert. -Butylammo-z hydroxypropoxy)-z-me yl-4-pyranone, U.S. Patent No.

10

R )

..____...

3-Morpholmo-4—(3-tert -butylannno-z-hydroxypropoxy) -1,2 5-th1adxazole, U.S. Patent

No. 3,891,639
25 2-(3-tert. -Butylanuno-2~hydroxypropoxy -3-phenylp: ne, U.S. Patent No. 3,946,009 25
2-(3-tert.-Butylamino-2-hydroxypropoxy)thiazole, Patent No. 3,983,010
g—gﬁ;gegtg .-Butylamino-2-hycGroxypropoxy -3-methyl—1-phenylpyrazole, U.S. Patent No.
1 .

1-(tert.-Butylamino)-3-[(1-phenyl-5-tetrazolyl)oxy]-2-propanol, Antonio, et al., J. Med.
30 Cl(lem 21ty123-126) g Y 7 yoxyk2p p.. o
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benzoic, phosphonc, ‘pitric, muclc, 1sethxomc, methanesulfomc, p-toluenesulfomc, gluco-
45  saccharic, palmitic, heptanoic, and others. . 45
. The compounds. of the present’ mventxon shown by the foregomg structural formula -
. contain an asymmetric carbon atom in-the propanolamine side chain and occur as optically
active isomers.as well as racemic mixtures thereof. The present invention is intended to-
_ ~ include both thé. optically active: and racemic forms. Some of the substances of the present ¥
50 _invention contain an asymmetnc carbon atom in the R1 substltuent and dlasteremsomer'c 50 i A
&

B B e

pairs of racemhates exist. o
Resolutnon -of racemic mixtureés to provi vide the optically active isomers- of the foregoing -
unds is carried out, for example, by forming a salt with an optically active acid many,

. of which are known to those skilled in the art, such as optically active tartaric, mandelic, -
55 cholic, O,0-di-p-toluoyl tartaric, and O -O-dibenzoyl' tartaric_ acids, or other acids 55
conventionally employed for this purpose. ‘The claims, thérefore, will be understood to
- embrace the products in the form of ¢ several racémic mlxtures as well as in the form of
the optically, active isomers where' appropnate A
The compounds of the present invention show antxarrhythmlc actmty, B-adrenergic -
60. - blocking activity, and vasodilator activity. They are relatively non-toxic and exert the 60 .
foregoing physiologic effects at doses substantially below those  at which adverse
pharmacologic signs are exhibited. Moreover, a substantial margin exists between the doses -
: at which adverse pharmacologic signs are exhibited and those doses which are lethal. Oral
S or parenteral doses in the range of 2 to 20 mg./kg. are generally suitable.
Coi 65 A representative compound of the present invention is the substance of Formula Iin 65
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[eifective, nonstaxirdmouint ofs: coimpowdivf F Iodr afpbarmatentically acce@able.
acid addition salt thereof to-a mammal having a disease state resulting from excessive

... stimulation of the B-adrenergic receptors, or'to a mammal requiring vasodilation, or to a
_ " mammal having a cardiac arthythmia or predisposed thereto. An. effective amount is

' construéd to mean a dose which exerts a B-adrenergic blocking action, a vasodilator effect,

~ or an antiarrhythmic effect without undue toxic side effects. By gtemxc ‘administration, it

.is_intended to includé both oral and .parenteral routes. ples of parenteral
administration are intravenous m]ectxon or infusion, and intraperitoneal, intramuscular or
subcutaneous injection. Rectal  administration by ointment or su;:Eosnory may be

‘employed. Dosage will vary according to the route of administration with from about 0.05

‘to. 100 mg./kg. body weight of 1-(terr.-butylamino)-3- t[h1-phenyl-S-tetrazolyl)oxy]-2-
_propanol or a pharmaceutically acceptable acid addition salt

ereof generally providing the
desired therapeutic effect. When administered orally, a dose of 0.5 mg./kg. to 10 mg./kg.
body weight is preferred. -

For the preparation of pharmaceuttcal composmons containing the compounds of
Formula I in the form of dosa; ﬁe units for oral administration, the compound is mixed with a
solid, pulverulent carrier such as lactose, sucrose, sorbitol, mannitol, potato starch, corn
starch amylopectin, cellulose derivatives, or felatm, as well as wi glidents such as
magnesium stearate, calcium stearate, polyethylene glycol waxes or the like and pressed
into tablets. The tablets may be used uncoated or coated by known techniques to delay

he
45

50

55

60

65
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s {-_dﬁ?.__éE Qui ni di ne - Li docai ne - - Exanpleé 1 35  MED* ' ,
.10yl kg (i.v.) 2mg/kg (i.v.) 5 my/kg (i v.g . 35 Onset :
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Pormula III

Formula T

35 T TR Y 35
. pormula IV - - \ '
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Formula II = .
: " This: process employs methods known in: the prior art for the preparation of

. 1-secondary-amino-3-(heterocyclo)oxy-2-propanols. as. represented. by the patents and
. publications. previously. cited: herein. e _
The process involves.reaction of a- 1-(R?-,R3-phe1gl)fS,—c_:h‘l_orq(qrI-brqmo)-IH-tetrazole of
50 Formula IV with. either: a- 3-R%-5-oxazolidinylmethanol .or with'a glycidol both. in the 50
. sence of a:strong:base which. results in displacement of the halogen atom and formation
. ‘of an: intermediate. ether or Formula II.or Formula III, respectively. -
. The intermediate of Formula II is converted to the product Formula I by hydrolysis under
. acidic conditions. The product of the procéss is o tionally then converted to the base form
55 . -or acid-addition. salt form-as desired. The hydrolysis of compounds of Formula II is 55
accomplished with dilute mineral acid of from 0.1 N to 1 N concentration at temperatures of
-from-about 20-100°C. The product can be recovered as the free base by neutralization of the

. . - hydrolysis mixture and collecting the precipitate.: Acid addition salts may be obtained by
. evaporating the hydrolysis mixture or by reaction of the free base with acid. Purification is
s -+ 60 .- accomplished: by conventional means such: as. recrystallization. . . - . 60
ot S “The conversion of the ether of Formula III into the prod ict. of Formula I is carried out
4 Co SiTEly by heating the ether either neat or in the presence of a reaction inert organic solvent
i T . -with an amine of the formula-R'NH,. No catalyst or condensation agent is required.
i o _ Suitable solvents include 95% ethanol but other reaction inert organic liquids in which the
65 . reactants are soluble may be employed. These include. but are not limited to benzene, 65
1
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concéntyration sol anyiﬁﬂfoa aIIR inhmeh , KBrup bmﬁmybmm Btmt\og (ethyll Adetute) :
gelatid talc, tltamdeP? eIPEraqon@pyl qth;er) onmé h@SﬁbWe‘i sstm g

or

coated mith a 5 Qam .
m xturq of sol sent % ,ﬁtﬁ' mhﬁm I'S cda I'ng. | mg
t he prigparation of of aatrions ckSofcanulsthmgB-Rf-s-gxdzaudmymhy,l eﬂxeg of

gl ycergne and the lfql’%@a rnpeﬂlasstaWem Exagplesiiléft is nmixed with a vegetable. _
oi'l - Hard gelatln Vp b g pé)”%s_t S drdSmbingr edi ent in
Corbi ngti on wi 86 o anes ‘%Ey Uﬂoﬁﬂ’ﬂf L» A rﬁg el Mgbsgwo@ﬁol)of 35
_soibi-t'gl, manni tol}(m-auny Sosm aﬂmeth ol mml of THIF G# heatelDat geflux for 30 min:
anyl opécu n), cel |dPheays Wesl ‘i’ §@Pempb), di i lfg@ THE s then added

admi.nigtration ma g Fgﬁmghe

conpound in a # Xt ofinelfiak 1- pheht LH—B ert) E\Ityl S6%az0 inylnketh efthZole which is hyd- 40
gel at 4 n- rect al capslyiml bmlt#tu? fml&)tnun on (fe s embm 235 mi ofro PNHGE Fhediydrolysis
mxxture is filtered, neutralized with NH,OH and chilled to yield the crude base as a white
L ' Fltate which is collected: The crude base is converted to the hydrochloride salt by
' dissolving in Et,O and treatment of the solution with EtOH-HCI, recrystallized from
45 EtOH—EtOAc, mp 152.5-154.5° gcorr .). NMR (CDCl ): 1.46 (9, s); 3. 13 (2m); 4.68(3, m); 45
' 3764 (1, bs); 7.52 (5, m); 8.30 (1, bs); 9:50 (1, bs) 690 765, 1460, 1510, 1570, 1600.

~ Anal. Found: C, 51.24; H, 6.65; N, 21.43.

50  Examples 2-34. Additional 1-(R’NH)-3-[(1-phenyl-5-tetrazolyl)oxy]-Z-propanols - - 560
.. By substitution of various 3-R’-5-oxazolidinylmethanols for 3-(fert.-butyl)-5- '
oxazolidinylmethanol in the process of Example 1, the- followmg products of the: present
mventlon can be prepared.
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15 7T GUI T Prepar ations Suitabl'e Tor 6Fal” adm ni St ati on are” sUspensions:
- syrups and elixirs 15 containing from about 0.2% by wei ght to -about 20% by
- EE? i*ht of the active ingredient. A suitable injectible conposition conprises

'aqueous sol ution of a water soluble pharnmaceutically acceptable acjd
i tion salt adjusted to physiologically acceptable pH There is also .
ovi ded gy the present invention a pjagesg for the preparation of the go\ j

- .conpounds of Fornula T _WhArch 1S ourt et T tie—fortonng—reactor—sehene | ]

. bram ne. .25
o amino- 3- (het erocycl0) 0

“r-ej tiher a- ‘3-[err]-5-ox@zol i-dinyl net ha

“:precipitate. Acid addi%ion salts may

whiich [err] 20 and R3 have the sane ’ir‘rea{.]én as above, and X is chlorine oF
S o . [err] = ) :
25 err] 45 Sfc__onda'y amines of Formula I ... . . .~ .45 This process enpl oys
. ‘retthods. known :i-n. t he Eﬂng,]e_ ot for -therpreparation of 1-secondary !
xy2-propanol s as. .represented by the patents ands

7. .publ i cations previ oUslgy cited herein. ®@¥lprocess involves reaction of a -
+1- (R2, R3- phenyl) - 5- chlor o( O " brono) - 1 zole. of  50. Formula IV with ‘
: _ | _ 1¢ e@ylettyt 1 @ glycldol both in the 50

. 9 gresenck® of a 'st:-r-ongf base “whi.ch resui-bayll n. di spl-acenent of the hal ogem

-lan

atam and for mati on: of . winterpedi at el her or .Fornula Il or Fornula Il, o
- resgpectively. The inte nmediate of For tl _Y.._l-i.'s. converted -to the product. ;
-.-_f.'_F('jrf;rruI a | by hydrol ysigs. under aci di-c. cqblopen -y.n_'_s.-_--The product of the process¥
-1 sitopt ionHl |y then coltverted to the babeychhexery> or acid- addition sajsg ‘
- farm as desired. Thelhydrolysis .of ¢ unds, of Formula Il is- 55 ‘
~.-acgonpl i shed wi'th diljge nmneral acid %)Ka ¥h'l 4 Nto 1°N concentration at
. tenperatures of frommbout [err]. The DpQdifdpesyilsRemyipraysiRd as the free
bade by mutralizatioté of the hydrol ysi-&-me

thaxyphenyl)ethyt 0f | eCting the 20
Re3efrdichlorephenylethyby apor ati ng t he
hydrolysis mixture orygoy reaction of t oShen ~lamethylethyli purification
" i'si60. acconplished by conventional ne : e@h mefhoCr ystal | i zati on.
'60iThe cotversi-on- of 2lhe et her of For ngi _(}blhdnyll)méthyl he product of Forms a |
- ‘isicarried out sinply2by Heating the plyb2 llgﬁthgﬂ in the presence
- of ia reaction inert ofgahic solvent wi ”&?ﬁ@' PR ety il a [err]. No
~"catal yst or condensat2son agent is requ: 0L1t- hftethdl vents include 95%
et'hanol b other reation inert. or gard-(phétogy)ileshylethybhi ch t he 65 30
reactants are-sol ubl /may be enpl oyed.%‘ hapht _-Xﬁblrfe;égegblh:"are not limted to
"* behzene, 65 1 579 516 T S pomoplenoxpey. .5 - - .
: i ’ , . . 2-(4-fluorophernoxy)ethyl .
..tetrahydrofuran, dibuwyl ether, butan@@- enoRPL 13508 lethyl _
~di et hoxy¥t hane, et hydlene gl ycol , et c.2- phepexyp-1-methylethyper at ures 38r e

From about [err]C 1 eummary. e pr dao o oBIPNIS 4 pr ocess. |
rem.about [err] rgsunmary t he pr .r%i H%Pﬁ‘é)he%xy%swyihp;q_cess or

- .thé preparation of thg conpounds of Fdf

1-trerr] )-.5-hal otetrazole of Formula 5 [V:s contacted undér reaction
cohdi ti orf@ v t_H1 a R{qr-r- -.;oxgz-ol- i di nyl met hapol -or with . 5 . : 40
AR e 3-R*- olidinylmethanols required as starting materials in the foregoing

: exa_mpleslmay. be prepared by known methods, for instance by reductive alkylation of the

- amine R'NH, with glyceraldehyde enésllloying a. 5% palladium-on-carbon catalyst and

. .. methanol -of other suitable solvent. en ﬁsing'og}:lhcglly active %lycetaldeh de, the
... 45 . optically active end product of Formula I is obtained. When 1-methyl-2-phénethylamine is 45

: employed- as starting material, 1,2-dihydroxy-3-(1-methyl-2-phenethylamino)propane is

obtained. The resulting. aminopropane diol is then converted to the desired 3-R!-5-

oxazolidinyl-methanol by reaction with 37% aqueous formaldehyde in refluxing benzene

«n » With continuous removal of the water produced as by-product. In this fashion,
350" 1,2-dihydroxy-3-(1-methyl-2-phenethylamino)propane yields 3-(1-methyl-2-phenethyl)-5- 50

- oxazolidinylmethanol. .~ .. .. o T LT T

- - The synthesis of various. 1-(R2,R3-phenyl)-5-chloro (or bromo) tetrazoles of Formula IV,

s their reaction with glycidol to form gl)ycidyl ethers of Formula III, and reaction of the latter

g with various R'NH, primary amines to yield various products of Formula I is illustrated in
o 55 Examples 35-67. ' 55

R?,R3-SUBSTITUTED TETRAZOLES OF FORMULA IV
Example 35. 5-Chloro-1-(2,4-dimethylphenyl) tetrazole.-
A solution of 2,4-dimethylphenylisonitrile (Ugi, et al., Angew. Chem. Internat. Ed.

60 (Engl.) 4, 472 (1965)) (14.8 g., 0.11 mole) in 100 ml. of acetonitrile was stirred at ice bath 60
temperature while chlorine gas was bubbled in. When TLC indicated that the isonitrile had
been consumed, the solvent was removed in vacuo, leaving 22.7 g . of the oily
isocyanodichloride. To a solution of the latter in 130 ml. of acetone was added a solution of
7.3 g. (0.11 mole) of sodium azide in 25 ml. of water. After one hour, the acetone was

65  evaporated in vacuo and the aqueous residue was extracted with ethyl acetate. The extract 65
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* ~ gT yeirdol to yi el'd,” Fespectivery, a 1= (R2/'R3-phenyl ) - 5:tetrazol yl -
et her of Formula I or Fo_rrrula Il and converting said ether into the . ™,
product’ of Formula |I by hydrol ysis under acidic conditions when an et her o@
Forrrula Il is enployed or by reaction at a tenperature of [err]. with a
prlmary amne of the fornula [err] alone or in the presence of a 10

reagtjon i nertlg_r_g_am_g_sﬁ_y_ent_ﬂnen an et hef7936Fornmul a 111 is enpl oyed. 7
Thegeafter, when 10 the substance of Fornula. | is-obtained as the free

base;. |tmayben o | tgon
salt. When the subﬁi,a gg& a‘tﬁp op}&%spﬁgi%e fgave% Cdf%@eﬁxé%d 3&9

salt, it my be cam eTSt-Hdtothefree base neutralzatlon with a base

and el i ‘m nat i or. of méarmtefcp agdlas Jistedhin Table IV.
neutralizati onrk 180 bsu @g’ qf{ﬁg‘g {%’;E'F@g E' t“hﬁﬁgli‘?g yields the 5
ed "corr.

rres
expressed Jjn degrees n e5| gnat , melting

poi nt's: are corrected val ues accordl ng to MUBSNrret hod. The nucl ear

‘magnetiic resongdmé C(’MWQ)V (Bﬁ@’cplwayl)tmaqﬂa@fé’pml# & refer to chenmical shifts

(8) expr essed @5*@ m Lkien (ppm amet hy] gi 1 ane ‘as
-(e‘-"'rence st andar e rel at F\/(he{ area repié %S H%"orl;"{ he var| us shifts
' .-esnonds to the ngérber of DydiMgen at OIPE-hemaneO the I nd7srtual

subst i-tiuent ang. t he ﬁ ture of2 e4~M¢|ft @tt %I 11i@°re rted as
br@d 120 si nglet (b , singl pI et 15
(t), ori quadplet (‘q) Wi th coupli g consta appropr| ate. The

format ©is NWVR (sol vedle): 8 (rMGO(éHﬁreanotrmdrystqﬂizethy Jl46«-$518|e)

'AbbreVI at I ons ed noJ acetjc. ac
EER ﬂme%wwmé o
‘(i soprapanol) Nuj nera I ster rad err] ( eu% ero-.

25.-di-met hyl sul f oxiGI)CIDIYR ] 'Il‘HER&r@E p RUBULAIGE assi um brom de) Et OAc (et hyl

acetate), d ( od%}' 1F|46 P'@P e conmon .an |
Rave'val | st oBf F yripgumnice (1 é@%ﬁﬁ"@ﬁt o
i-nclude only abSOleﬁhb sléﬂ&% NS et 29 r(ﬂ')a e hgg mlfpmtd '

.identi fii cati on valdumpwisehiugng4 hows. dazbedum tandat 253 @vereigit (a hdnrsa)s
di | uent: for | R p@ggtpc&wlt@ gxiracted with ethyl acetate. The extracts were wai %

Synt hesi s of var| ﬁ§ _ﬁ%ﬁ [’% gf SIUFhyTReRHH - 30
‘et hers jof Fornula Vario‘isﬂ( -p SJclilo rﬁreﬂ;ed according to

1 (tert But yl am n@l)eﬁet[h()doplﬁaamble ttetthea:mbtylh)stedxyl’l‘aﬂew opanol - 35 A

sol utldn of 8:% . (0.07 nol) of potassi urqr.éﬁév but oxi de and 9.5 g. (0.0635
-fol.)- ofi” 35 3 t eldy Pk %ﬂﬁ?'l di nylmetfianol .in 250 m. of THE is
-heat ed zat refl uk foJFa‘% : oﬁfg 4’ 5-chlorotetrazole, 10.9 g. (0.06
mot).;* ‘di ssol ved i riixa;ﬁﬂerﬂo of RTRE, is thenemdeﬁdﬂmert i onwimsg. during 30

‘mn., -dnd the gg xtur , refluxed for 3 hr. JTh Y is thep genmoved by 40
di Stl | Lati on |n vacugato yi el g viscous %&Qﬁé resndq;gs_s i's residue

10

contaiis the 40 inte4medi at e4L1,pHhRRY| - 5- Benzene-Hexane 101-102°

3-(tert:. -butyl)-5-ox4golidi nyllml?tlhbxy 1H-RtOH azol e whi ch 8484 40
rol.yzed. by heajd ng fé?. 40 nm tean%?ﬁﬁ’u with 225 m 2;711 5°3 N HC1. 45
The" hydrol ysis mxture is fil tere nseutra I'zed with NH40Hland chilled to

yield: ‘the crude baﬂ:u)mOHMRerJCﬂs OF tRORMUDACh is coll ected. The crude
"base i'§ converted &Wnﬂh%yﬂftmi‘ﬂwmmwsﬁ (1-Pb=]ty/cﬁ G&@ﬂow)r@yj ~hpep@yoh fdydroch-

‘treatmint “of tde % %‘ %ﬁ%" 1alhd 3
: 15-te ly dé:ﬁ? % §7Z ({gg] g:s at 50
-Ett}"E QAc, | 15%e gﬁ 150)ml ? e an 36(5111% ene llg ﬂt‘g
4,68 ; 45  solvents were evaporated in vacuo and the residual oil was dissolved in 100 ml. of EtOH
i o and- acidified with ethanolic HCl. Dilution with diethyl ether gave 44.8 g. of the
hydrochlonde of the product, m.p. 73-82°. Recrystalhzatxon from i-PrOH-IPE gave 30.8 g.,
55 152.5-154.5° (corr.) 55
_ 1m1larly prepared were additional examples shown in Table VI. In each instance,

elebtlnental analyses for carbon, hydrogen, an mtrogen confirmed the formulas glven in the
table
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--5.64 (1, bs)“'? 52 (5 ni "8:30° (1““bs) 9?50“(l{”b§)?”FRT“690T“765T;1460ﬁ‘“*“
- 1540, 1570,. 1600. Anal. Found:- C, 51.24; H;5 6.65; N, 21.43. 50 Exanples
Addi ti onal [err]-3-[(1-phenyl-5-tetrazolyl)oxyl*-2-propanols.- 50 By
_,stltutlon of various [err]-5- oxazolldlnylnethanols for .
\ (tert -butyl)-5- oxazolidinyl nethanol in the process of Exanple 1, the
~ follow ndproducts of the- present LNl &7 316n can be prepared. 6 8 bv

f

1 579 316 6 TABLE IT1 Secondary am nes
Formula | Exanple No. 5 2 n-octyl 3 _ n- dodecyl - .
- cyclohexyl 5 .. . e nethylethyl 10 o 6 '

. n-butyl . , .10 7

ccallyl 8.0 0 2 butenyl S qycloprepyl 10

~cycl opentyl 15 o : ,;';' 1-cycohexenyl

1512 13. §§' LPRenyl et hyl 14
- 1- ﬁaphthylnethl 15 c 2727 (2- propel 4nEfﬁ&Iphenyl)ethyl 20 °
H_-16 nethoxyplen hyt = - ggg - - _20'17
%..2-"13,4-di chl or o hen;ﬁ) _18 gagt 2 19F&R¥

4 quorophenyI)nethyI s 4- br onop Ymet hyl 25 -
.21 odophenyl ) meézyg %?g‘ 25 22 L 4
' ter-butyl) 2- naphthyl met hyl | £

f “2 tolyl)-2- ropyl
methyl 24 Y elh)éJal 7
y )“’E EE'UEE.Q ésEZE-ﬂ(ﬁ)ﬁenoxy) b

‘ 86aid'«§r$qmu O\O denen = e

"~ pheno- 1- nethylethylg?O
=14 ethylethyl
o _gg,ggggg 25888y 88 Es 2E382R

e O TeaAEO Nov- S, Ao

'_\
'_\

» 1455’
1595, .
I~
N -
. \i .

-i:'é%%% _
) 2800,.‘29;9 3330

7 Hz
s)

6,
2

fszzﬂzg’-ea

: m-Pe-"+

Molecular
Formula .
MeOH-IPE  CyyHy3N50,.HCl 174-176

B e b WAL s b wnn hs 4 EL T e ke s e e e e s e onbe ba

MeOH-IPE CyHy;Ns0, HCl 197.5-198.5
MeOH-IPE  Cy3H;gN50,.HC 154§_5-156.5

'TA_BLE_ A\
" Recryst. |
Solvent

yl-

Rl
-1,1-dimeth:

1-adamantyl
. 1-methylethyl

H
H
1

Additional pr"_é_ddcté :_,o_f Formula 1
No R%R?
a9
50
51

Examp,lé' '




4- brormphenoy) et hyl 29 2- 4-fluorophenoy)ethyl 30 :

2- 4-tert. -butyl phenoxy)-1-propyl ethyl 35 31- ST _
2- (3- heyl oyphenoy) - 1- nethyl ethyl - 35 32 - 2 @
- chl or 0- 4- net hoxyphenoxy) et hyl 33 . : : (2-

rerpyI ) - 6 meg.hyl phenoxyhet hyl 34 1 579 316 1- met hyl - 2- phenet hyl o

"40\‘fhe i[err]-5-oxazolidinyl nethanols required as starting materials in the
.f.aregoiing exanpl es may be pr epared by known nethods, for instance by
Teductitve -al kyl ati'on of the amine [err].with gl yceral dehyde enpl oying a
5% pal kadi m on- carbon catal yst and nethanol or other suitable solvent. Wen
-using--éptically active glyceral dehyde, the 45 optically active end product
of “Forful a-1 is obtai nedé@%en 1-me 98- 2- phenet@ERni ne ls% enpl oyed as
~starting material, 1,2-d r oxy- 3- ﬂet hyI 2- ph t hyl ani &@j propane is-
~oht:ai-ned, - The’ resul tin opropanea (S th nvert edglbgt he desired
'_[ err] - eoxazol idi nyl - rmg by reaa n wi'th 3 ueous: fo | dehyde in

|UXI ng benzene with c «NUOUS r of th r prod as by-

r uct § “I'n this: fashion, % g@ eégaég g@‘g

15 2+-di fiydr oxy- 3- (1- net hyI 2”phenet hyI am no)propan%-yl el ds

R (ﬁ-ms hyl - 2-phenet hyl )-5- 50 ol i di nyl net panol®, _The synthesis_Qf .
varioug 1-(R2, R3- phenw)%.s‘&]iil%ﬁﬁa»E (e;alsra)aﬁ)sﬁeteazaﬁe&sﬁ Se ) o CCEE
‘their fdeaction with g COdﬁ)Jw«tvOm'chrm D N'Btd:g{csn'cfﬁl:ormmadelr Sar ARt
teacti (})n of the latte YN wgd,aarxoa.m..l&swt ogy.; I VETP IR
products of Formila | | SA3REEED o& mg g B Rl
55 R2; Ezs SUBSTI.TUTED TETRAZOLES OF FOQNULA IV Exanpl e 35. “
5--Chloto-I-(2, 4-di net hyl phenyl) tetE«azoIe - A solution of S

2; 4-'di et hyl phenyhsoniktri@ e (Ugi, efy al ., Angew.g&Chem . | nt efnat. Ed. 60
-(Engl . Y 4,7 4727(1965) Ja(E4. 8 g., 0.01 mole) in 180 m. of aﬁetonltrlle was
St rre@l at ice bath @D ¥enperaturednile chlorife gas was Bubbled in. Wen
TLC i neil cated that the |&on|tr| le h been cons d, the. soRvent was

: rem)ved in vacuo, leaving 22.7 g . ‘the-oily imocyanodi chEoride. To a
sol-uti en of the latter i @ 130.m . ol acet one wasdadded a sofution of 7.3 g.

(0. 11 rml e) of - sedi uBiqazi®le in 25 mF of water. %t er -one h%Ur t he acetone
was - 65' evaporat@d %uo and th@aqueous res% ue was exE1r acted with
‘ethyl. qcet ate. - THe e§ - 65 . 7 1
57931 o & ) vvashed wlPh wat er and
Cbrinesjdried” (Naiofl) an@ evaporated to provide 84.5 g. of gwaxvy sol i d.
Trituration vmthEﬂ ogr.op ther-he)zane gave 18. E g. of thegz
“eht orotet razole, @ S 5 Q o) Q
u— 0
R = g8 3 B s 5
. £,
- ) = :.',.g
X . [¥ - Q.
' g o - & <8
. H .Z_
| ™ i T -
°
E'g
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Slmiar t'reat rrent of ot her- |socyanod|chl orldes yi el ded The” tetraon €5
Ilsted in Table IV. 5 substitution of an isocyanodi brom de or -of brom ne
~ fan chlorine in Exanple 35 yields the S corresponding brono-tetrazol e
/intkrmedi ate of Fornmula |V. TABLE Y 5 Chloro-1-([err]- phenyl)tetrazole of

f-Fdriuta 1V 10 : 10 ExarrpIeNo R2, R3
Rocryst. solvent ~ m p. n,.?fG 1 5%9%18 | PE- h?)f?n?,-' g\ /
err] 37 o o o U o _ ot lelyOLQIIII_CU LCIII T _ \.)8V;
£ Maggiuli & Paine, U S.- 3,437,665 (1969) ' 15 39
Kauer &. Sheppard, J. Og. Chem 32, 3580 (1967) 40
not recrystal lized [err] 20 *Prepared by acyl ation of

R (4 am nophenyl)-5-chloro-1 Htetrazol e (Kauer & Sheppard, 20 op. cit.)
S th acetic anhydride/pyridine (1:1 nplar basis) in acetonl tr| | e as

-~ .solvent. GLYCI DYL ETHERS OF FORMULA ﬁ§ Exanple 41. ~ EER g
.2y 3-Epoxy- 1-[ (1- phenyl =52tetrazol yl )O'X'yl-- propane. - v-"%‘ﬂdl um hydri de *
27119 g., 0.050 rol e §ed free of gi@eral oil W|th hemegﬁ was stirred:
#5254 1.8 1. of DVF=at."i@& water tempeRéture whife a soltd®sn of 72.3 g. - 7,
D 40 nol e) of 1- phenygégchl orotetr b’e and 29.6 g: (Oggdgnole of .
.;g[ym dol in1.81 WWas added . maM se during 4 ho@ra The sol ution

vvas, allowed to stand at [err] overnight (16 hours), dil ut ed with 12 1. of '

[: Lt 30 &
'-_'--':_:,f:—.Wat*er dri.ed (NaZS (?1;% Tporet o _
S777-81. 30 Recrystal@ g e@,cmmmmmm EM
";Varl ous 1-([err])-5-chizpodgadnygoiRe o) di ng
:1-0:4t he met hod of Exarrpeeidi@ﬁfeigh'@i e&rggﬁﬁrﬁﬁg @ﬁﬁmﬁg

U TABLE Vo “ 35 A ycidyl ethers of Fornula
~ <1 1'l Exanpl- e No. R, @ ' gecrys_t. Sol vent 3 mp. 40 . 42
©oH A . MeOgi oProH o 83-84 .3 4043
ety Benzgn& Hexane S 88.5-89 44 8 4-d, 2-M
__Benzene- Hexane ©©101-102 45 . '2,4-DiMe i -PrOH
82.5-84.50 46 4- NO2 o i-ProH : . 107-110.5 45
47 4-~NHCOCH3 Et OH :‘“ ' 169- 170 45
-ADDI T1 ONAL PROE)UCTS OFAORMULA | | e 48.
I (tert - Butyl 8m no) - 3: (1- phenyl 5 trazol yl)-oxyl - 2- pgopanol Hydr och-
‘-I Ol’gl de. - . - o) & S
R . s E"m z-n z z”"
[ 11} §-5 & R %
3 o [~ ] 1]
B E® i, =
i < 22 O e $)
{ BH T
o] o
52 © o 2
Mo O 7] =
5 2
= W )
- 5 g
ol by 3 »
3 i35 g
| . Q0 g .
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50 - 2‘? Epoxy-1-[ (I -phenyl 5"- tetrazol yl')-oxy] propane (43:7 ¢., 0. 20 nol&)y =
- was heated at the 50 loride.l tenmpeatur in 150. m of -but |anine an 300
. of benzepe for 9 'hours. The 50 reflux tenperature in 150 m . of tert.
Ip ane 43.g, 020m )was heated at the sol vents were evaporated in vacuo a
‘the residual oil was dissolved in 100 m. of EtOH and acidified with'

-etshanal i ¢ HCI_11 Dilution with di'ethyl etheysmayg 44.8 g. of the 11 :
_ 'hy‘brochl ori e—Uf—rhe—m-od'ucr—-nnT—raﬁj—Recrmmmﬁnmm—Prﬁ#rPE '
~.gave 30.8 g., mp. 152.5-154.5 (corr.) :
- 95 St mlarly prepar ed were additional exanples shown in Table VI. In each
~‘i'nstarice, el enental anal yses for carbon, hydrogen, and nitrogen confirned
_the farmul as given in the table. -1 579. 316 [err] 9
1579316 ' - 9 [err] 1 579 316 .
.10 [err] 1 579 316 [err 12 Swng - 579
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~active ingredient whi

"_':‘.'actgvelngredl ent. = 4 N.

'[ or r]W_ S YU e e e _ _ Y

14 1 579 316

147 anple 68. Tablets. - The followi ng ingredients are blended in the

pfoportion by weight indicated according to conventional pharnaceutical

.tgqh iques to provide a tablet base. 5 - ' I ngr edi ent

ouAt g - 5 hagbase . . BRI/ N ,f

oo _n “Starch : o TO— 1arcarm
- Tragacanth 4 10
- Magnesi um st ear at e : 1 This tablet base is blended with

~“sufficient 1-(tert.-butylam no)-3-[(1-phenyl-5- 15

7. tetrazol yl)oxy] - 2- propanol or a pharmaceutically acceptable acid addition
© salt thereof to 15 providestablets 0t ai ning 10, 20, .40, 80, 160 and 320
"~ mg. of active ingredi entg@Rd conpr eéﬁd in a conveﬁﬁ@nal t abl et press.

« @her conpounds  of Exarrpl'"é% 2-34, or:748: 67 may be sUPBSTituted as active
cod ngredl ent. 20 Exanpl e 8Dry File §@sul es.- . .
w207 The foll owi ng ingredier %‘ are bl erdedin- a convenh-mnal manner in the .
~proportion by weight mdﬁ@ged Ingr Ggt = g88g Amunt 25 o _
._{;;F2)5-_.Eactose, U S P. 9@ arch - T32& -5 :

- Magnesi um st earate ; *
30 Sufficient 1-(tert. b _;ga.z%)%%gg)xy] 2- propanol ¢
SR e €0l is added to
SBSITE and 320 ny. of

850
500

- or "a phar maceu- tically
~the.blend.to provide. ga]p

PP ubhstituted as
35 Exanpl e

" 'size. Gt her "conpounds %of <

--70.'Solution. - A solu:ugh of ' :
1= (tert - but yI anmi no) - [ 15ohenyl - 5- tetmazol yl )oxy] Zr.propanol hydr ochl ori de
s preparedfromthefollovvlng i ngredi ent's. 40 _ : :

- 40 E ngr-edi ent Anpbunt ‘Active ingr edl ent - 20

g.

s A A e e e e e

Molecular |

Formula

t..

TABLE VI (cont...)
Recryst
Solvent

‘MeOH-IPE. CysHCINsO,.HCI
. MeOH-IPE C,¢H,sNs0,.HCI
MeOH-IPE C14H20N604 HCl]

1,1-dimethyl-

1,1-dimethyl-

ethyl’ '
L'

ethyl

Rl
1,1-dimethyl-

: ethyl

4C1, 2Me
24-DiMe

64 4NO,

ple No.R?R?
62

Exam-




100 g ‘ 45 Bentonite 20 g.- ‘
Flavors g.s. V\ater qs'tonakel]itér 50 Each mlliliter of the . 3
suspensi on cont ai ns ‘approxi mately 20 nmg. of the active ingredient. 50 2
Various of the products of Exanples 2-34, and 48-67 were eval uated as

- anii ﬁar rhyt hnigc agents in ouabai n-i nduced smrd16i cul ar .tachycardi a accordi rlg

totheimethod of Byrne, et al., op cit. The observations nade are arranged

in abl e VIl. 15 . 1 579 316

15.. TABLE Vi OJbaI n-induced ventricular tachycardi a Exarrpl e “MED -

ACE iV ty ' - EKG  BP'5 No. “(mo/ kg) Rati o

Duration Ef f ects Effects g—é 48 1 6/ 7

>30"min. none . noneSgHE - o528 313, >30 mn. .

noné:. .. . 133% 65 eyt A ~ >30 mn.

_b"r"a'dycérdfa none 10 50 3'%§§ | S ~ >30 min. none-

“nrang- 10 59 & . e 3F3 -3 mn - none3

__[err] 70% 60 - 4 - SS >30 mn. . none

[éri]:20%5, 51 5 ' @%% . 8_.2 >30 min. ‘none

[ %] :20% 61 2 2/ 2 >30 mi ?é‘ none -

- 1 62 RN o - ] ~none - none

.--15@35 7 2/%‘ ﬁ"’.«"’.a..s.z . e Terr]10%
io18 212 g WW " [err]10% 53.

'10,. e 212 - >3@& nﬁaﬁggﬁ@] An2RI LR e 4, 54 2

2/2 . >30 min. noneSmeE o Boothyemg = 5

22 s >30 m n. neneg nige. - 20 10, 56 - 3

2r2. 530 min.© * ndgeR n@e 57 s 220

330" mi'A. none ' ncme.':.58 3/3 © >30 min.

‘bradycardia none 64 .3 52 >30 m' n.. none

“none 2% -
25 1. minimum effective dose t@ convert t(i normal rhythm 2. nunber of dogs
_'converted to normal rhythm nun‘@r of dogsaested 3. one dog died.
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30 ~Certai T subst ances “wer e al so eval Uuated ‘against the SU'r'gi"'cfa'I' by-i nduced ==
arrhythma in the 30 dog according to the nmethod of Harris, op cit. The

- obgervations made are arranged in Table VIII. TABLE VIII 35 Cccl uded
gbrpnary artery dog : 35

: é@ pl e No. MED501 [err] " Onset ‘Duration Si de
‘none . A0t 48— 202" ——A02— el v 2 o1 o ) Pum——— =6~ .,
none 49 5 : 1. mn. 30 min. - 2/'5 died .

'e5: . ' Example 68. Tabletg- 2 rin. i n. renbl in
gglt ation & 45Thep followin, 'ing ients are blende%l_in the proportion b?gveigxtr}ndicated acéorcﬁnn;)tol 9 &

. diarrhea Lfgnvggnonal p armace%&‘fl, techg}quegé?)yrqwde a tablet faﬁr | 45 hr.

- none 50 § . - 10 ° Ingredient10° -~ 2 mniAmount .6 hr. . nong 59
-7 >10 - >10 - - - : I . none 60 - >10- -

o0 Co: o Lacose - “vonitifh 50 5, 51 20 ¢
#2200 0 2 MmN, Tacum mn. . : -ataxiag - 50.61 >
010 - 10 5.min. . Tragacknth hr. ~ " 1/5 died 4. mnininumeffective dosk, -~

50% and 100% r educt i oMagydesinwt sesrate beat s, i nt ravlenous admi ni stration ng/ kg
. body weight. 55 2. oral dose, ng/kg body weight. - 3 |
RS W YE CLATH | biet “base’ i€ STERIA dwifR ufikidnb O1-GAR YuBlantifh B Boberps-T | T

. .~579 316 TIBLRetvdzblyQbHy: Z-prdpmﬂl@ﬁ.d'%m utically big aaeid cidditi ereof foerty -
CUACEIVItY provideytablet}: contajniigg 10, 20, 40, 80R[2605and §R) mg. of aqti /npgd: ient, ti 0 § :
" Duration c@pmm a o%n\;?%gﬁlgd?m:s _ ;:cogrgounds of es 234, o o
L =30 min. (BHgOe substituted a3 SRRE fgeredient. —— 5 3/3 >30 nin.
7. -none 20  Example| 693 Drp Filled Capsules0 1/3 . . >30 mn. 20
. bradycardia  Ehmiollowing inggediepts are blepded in a conventignal manner in the poapoftion.by  none
© ‘none weight suglicated. 3/3 -3 nin. none 70% 60
4 2/ 2 Ihgreaﬁgt m n. none. Amount 20% '
25 S B g 25
‘Lactose, U.S.P. B 0 L
Starch - o - 5
. Magnesium. stearate 2 _
30 | 30

Sufficient 1-(tert.-butylamino)-[(1-phenyl-5-tetrazolyl)-oxy]-2-propanol or a pharmaceu-
tically aecefta%le acid addition salt thereof is added to the-ll::lend -to provide capsules

e Ao Ak 0k AR o i i i e S w2003 §

containing 10, 20, 40, 80, 160 and 320 mg. of active ingredient which is filled into hard
: gelatin capsules of a suitable size. Other compounds of Examples 2-34, or 48-67 may be
. 35 substituted as active ingredient. o - . 35
* Example 70. Solution.- o .
I A solution of 1-(fert.-butylamino)-[(1-phenyl-5-tetrazolyl)oxy]-2-propanol hydrochloride
T 40 is prepared from the following ingredients. . _ 40
_ Iﬂgredient : . . Amount '
, " Active ingredient . 20 g. _
i  Sucrose, U.S.P. 400 g,
45 - Sorbitol, U.S.P. _ 100 g. : 45

Bentonite: _ 20 g.
Flavors, q.s. :
Water; q.s. to make 1 liter _

50 Each milliliter of the suspension contains approximately 20 mg. of the active ingredient. 50" ¢
Various of the products of Examples 2-34, and 48-67 were evaluated as anti-arrhythmic o

agents in ouabain-induced ventricular tachycardia according to the method of Byrne, et al., -

op cit. The observations made are arranged in Table VII. - S




o e e ndie - Sl ad e el

51: .. . .. 5 2/2 >30 i n. none . | 20%

61 - 2 . 2/ 2 >30 m n. none none 15 62

12 , -2/ 3 : >30 m n. none none 15 63

7 . 212 20 mn. none 10% 52 13

2/ 2~ >30 mn. - none . 10% 53 10 2/2

>3Q_pi n. none none 4 54 2. - 2/2 >30 min.
nope 15 _[err]20% 20 55 3 579 316 2/2 >30 min. 15
none = . none 20 10, 56 2/ 2 >30 m n.
none none 57 é%l- >30 m n. none

none 58 Ov‘i_bam-mduced vg,{,,gcu,a, mchyca,d,ﬁ TV bradycardia none 64.

3 : 2/ 2 none none 25

25- 1.. mni rrug1 Examplei. vemle to Adiwitert to_normal rh§KGm 2. nBRber of

dogs converte

Certain srubstanqes;gwere aj so evalgsat ed agai 9gg midle sugdpecal | y- i gshiced

arrhythma in thts 30 dogaccordiygy to the »30 bid of iaeris, opl@s% The

observat i onséﬁa are ar i%mged i ri/3|'abl e Vi |;30 MBLE \bradyca@ia Ocodneded
Y5

t%-nor mal POt RAMer of dBYRULst edEHests one dBHed ed; 305

coronary ‘art 0dog ' 22 0 min. none, noness Ex anpld
[&r] . MEDLOOl'gy - Oget 23 Duratiopss BsideP$%Efect s 4({% 48
5@ . >10 gl 51 1 n$n. % >6 hr. >gg miflONe none 40 [209%A8
20 : 4 i n. >6" hr. >30 min.nonenon none-
95‘2 H Qg 2 - 3pm . 2/3 6 i B in. ° e:ong . none 15
1 mn. 55 2/5di none 10% 10
2 mn.- .30 m2n. . 13renbli rm & agitatLsmen 45- none fm%
di arr hea 45- 35 - 10 202 >202 >30 min. Zndne . nche5 hr.
none 50 4, 540 2 >10 ?JZ 2>§ﬁ pin. nong hr $20%none 59
! EB 55 5 22 min. none 20
>10 - >10 . 10, 56 3 5 : no$ Eo no >10
>10 - 57 5 - 2 vom $3mﬁ0- one 1 0
>20 2 38in. 5 30 m B3 at ax30amin. tr@dyGdrdia none 5
10 135 hr.. 22 1/5 dl%%i’!{lmmnl#ﬂ&m ef f ect Pa¢ dose,
50% and 1000/2redu1:t | i ekt Go etgt% ng@thgpm ni stration ny/kg. 25
body viei ght. 55 2.2.nugtibet ofl@68 co 'number. of dogs tested
55 WHAT WE CLAI M 8.S:one dog Aligonpound havi ng the general formula
: 30 Certain substances were also evaluated against.the surgically-induced arrhythmia in the 30
‘ %ci%laccordmg to the method of Harris, op cit. The observations made are arranged in Table
| o TABLE VIII
35 Occluded coronary artery, dog ' 35
Example : ’
No. MEDSOI NIEDlml . Onset - Duration Side Effects
40 1,48 ¥ >10, 1 min. >6 hr. none 40
1, 48 207 40? 30 min. >6 hr. none
49 - 5 1 min. 30 min. 2/5 died
65 - 10 2 min. 30 min. tremblmg &
. agitation &
45 - diarrhea 45
65 202 >20% 2 hr. 4.5 hr. none
50 10 >10 2 min. 6 hr. none
. 59 >10 >10 - - none
. 60 >10 >10 - C - vomiting
o 50 5,51 20 >20 2 min. 30 min ataxia 50
i 61 . 5 10 5 min. 1.5 hr. 1/5 died
1. minimum effective dose, 50% and 100% reduction of ectopic beats, intravenous
_ administration mg/kg. body weight. .
55 2. oral dose, mg/kg body welght 55

WHAT WE CLAIM IS:-
1. A compound having the general formula I
IIH il
\ CH._.CHOKCNleR
2 I
By

™

al
Y



16 . E.._._...__... [P . 1 579 316
16 wherei n [err] is 2- (3 |ndonI) 1,1- drnethylet kyI
havi ng: 1 to 12 carbon atoms, -hydroyal kyl havi ng mﬂﬁmﬁ’m.v" nms havi
the hydroxyl group attached to a carbon atom ot her ann. scarbon ato
‘attached to the nitrogen atom al kenyl having 3 to 12 carbon atons,
cycl/oal kyl ha ing 3 to 6 ring atom; cyclo al kyl havr ng 4 to 12 carb
5 @t ofE i nciR HaR3n
.at.ons, ; car bocycl i c aral kyI 5 havr ng 7 to 12 car bon atoms substrtut ed

car bocycl ic aral kyl having 7 to 18 carbomABLENEI  car bocycl ic aryl oxyal kyl
“having:8 to 12 c@u&wwndacednvmmmubsachymtdud car bocyci c aryl oyal kyl having 8
to 18:carbon at N he s |tut ed aral kyl subst i s ed

aryl oxyal kyl. oﬁyg‘ | Ng SHyRshd tuentagglgl eh argects 5 -
independent |y ha ogen, havrng 1 10 to 6 carbon atoms, alkyl haing 1
to 6. carbbn atonk 8r al kehyl ‘havi 3 to 6 2¥rbim at ome 10 R=zopg hydrogen

_or rr’ethyl and R3#% s.” hydr gen, : hal %Mltr cet 8. 2. A
1 'er nRL iSRRI g)car to ii;’carbon 10 -

.corrpound as glgai Ipd in chgimil
~at -al kenyl hswing 3 tp 12 carg®n at ons, Gyminoal kydonéi*avr ng 3 170%6 ring
: ata&rs cycloal keslyl 15 héving 52D 6 ring 230omn. ar aiokyl havi ng20%to 12
c on;atoms substli t ut edIar al kylZhavi ng 7 ? mins 18 9088 \1op at ohR0%
v oxyal kyl fzaving 8 t01§2 car bdjjz at ons or>@ﬁ§t| tut,ﬁ,ﬁearlyoxy Eyl havi pg
8 Y0 18 carbon agpns whergi n the Fbstit ut ed2mal. kyl monel. substi {w%sd :
aryl oxyal kyl groﬁ%s each Bave 1 &2 2 ring sx¥sminuentmenehi ch ar 10%
_i'ndependent |y ha -aloxy haihg 1.to & F‘B’on athBg, al ky:?gﬁ%ll ng 1to

6 carbpn atorg, - aI keny havr n to 6 cagy ﬁ;matomsn - and Rgpand R3 apg
bot'h hydr ogen. -10,56 202 >30mm none 20 Znonéd conpound-
as-claimed in cl 51 m 1 V\he5e| n Rl ¥ al kyI ham mgl 1 tonop® car borkod¢ons, and
[err] -and R3 are3both hyd%ogen /3 bmdy"ard‘a none

1- (Met hyl am ng - *I (I - phenyl - 1H-t razol y?oog?"ﬂ' 2- pr opanol 50" conpounsl

as cla;med in claiim hinhheh fectivd dose daraacdaed: Adriagl rhiyehwi.ng . 3 to 8 carbon 25-
at ons, : and R2 and 2R3mgmber Iv6 tdbgshepdvartgd to normal: rhythm/number of dogs tested. .

25 6. 1-[[err]-MeBhyPrs 988 didhi no] - 3-[ (- phen- 1H-t et razol -S-yl)oxy-2

pr opanol 7. I3qf (1- &Rﬁﬂ%llbsiaﬁcw%}er A% Yvalratéd A@iﬁ’t]thgslﬁéléal induced an'hythmla inthe 30

- 3-tetramet hyl but ybg aeébréihg to-thexpethiad of HarrisfoparPheLubseremions muiderent armanget i Table

whereih [err] isVecl oal kyl ~having 3 to 6 ring atons, -and R2 and"R3 are

bot-h:-hydrogen. 30 .. 9. 1- (Q/clohexyl ammlé%ﬁfgenyl E

-1H-t'et fazol - Syl ba Wed%o%wadm

: 35
'.cyclc?)pgntyl ani no) -3+ (:1- phenyl - i—l—tetrazol 5-yl)-2 propanol 11. A

‘conpoupd ascl ai nﬁdamﬂtar mwherejn [ j sbr ched char al.kyl hayi 8
~car boniat ons;, R2NPs hydr 50 andMEg“Ps chl @Pﬁ he. B“Iatm“y W' ffg
1- [(1—(4 Chl Qfoopheryl ) - | H-t5et razoLIdS yl] oxy]1-§n{(l 1 96 rliBt hyI preyagl ) - 40
ani nol'{ 2- 35: prao, 4;nol . 202 - 30 min.- none
35 i 49 - 1 min. -30 mm 2/5 died
ot 65 - 10 2 min. 30 min. trembling &
U ' o : agitation &
45. - : diarrhea 45 -
65 20% >20? 2 hr. 4.5 hr. none
50 10 >10 2 min. 6 hr. none
ST . 59 >10 - >10 - - none _
. 60 >10 >10 - - vomiting :
& 50-- 5, 51 20 >20- _ 2 min. 30 min. ataxia . 50
SRR R 5 CEIARE RSN, 1 10" "-5 num - L5 hr.... S 1/5 died :

1. minimum effective dose, 50% and 100% reductxon of ectopic beats, mtravenous '
administration mg/kg. body- weight. _
55~ 2. oral dose, mg/kg body weight. : 55

WHAT WE CLAIM IS:-
1. A compound having the general formula I

:II\N L—oml:cum«cuzh'na1
2

LN -
N

J

3
o : . R




13K corrpound As~craimed i mer a| T V\:hEI’éI NRLT S branched char n" aszI
haV|ng3t08car t Ons, ydrogen, and [err] is nitro.- 14 -

1-[ (AN Di rrethyl W 1' (4-nitrophenyl)-1Htetrazol -5-yl]oxy] - 2-
pr gpago] .- :

one _pt Ialmslto 14. 40"‘16

on salt of -a conpound as clained in, any
process for, preparlng a conpound of the
genel A fogmula - [err] _ 157938° Y.

50 and t he acrd addltlon salts thereof wher ei n [err] and R3 are as deflned\'r

inclaiml V\/rmkelnemdd'ps dotyd)et, 1-diethylethy) idaslantyl, Elnylmdvﬁgthosz carbon

-’55 60 _ atoms, hydroxyalkyl having 2 to 12 carbon aton the hydroxyl group attached to a
/60 Wwherein [ L"go 5 % to ‘N‘Fé‘y 8§0Fﬂ ne,
Wi th.a 3-[8rritms %a nyua g
.. -respectivel- y,hasiﬁgetthmcar foaaslchrbaﬁ a@ﬁﬁer 3
- "Forful a || carbocyclic aryloxyalkyl havmg8to 12 carbon ataqpnor subs_t_lﬂlted carb clic aryloxyalkyl . ‘
1 579 316 . baving 8 t0-18: carbon atoms. wherein the :luclilstltute 1 and substltuted aryloxyalkyl ‘
.5 10 whenei rREana, aa.g‘i‘iar s“bs‘éﬂ‘%‘g;‘r& o b akeh{R hAvRieS 138 tarho i | Nt he
et her corrpoundﬁ’dsa _ Forrrul a I by Rydrolysis under acidic
- - -condlitions V\,heﬂi amhrstrm dps produced or eact i or‘
. at & terrperat f‘%’ ‘gb% ﬁ?g‘rﬂ% gﬁt’dz@%;é i -
.t he: For muha [ t&ﬁs, oo ata a[i? %ﬂl <i5 G
'sol vent, whenigagartiinhae g)lsrtullacmbonmoms ($alsyel alkglsi r ed

.15 “form ng tm!ma&lte‘l&d%tb@n @igms mfth Sl@ alkyl

) -"neut ralizati t“%'g: ‘%ﬁfﬁ%%&%’ %ﬁ cl ai m .
116 wher ei aotﬁgd ﬁﬁsla&% Og%n or IS carrie Ooubg

usi hg a di | ut e3m Aeom mdladcuﬁmedhgclaimdmmntk’aismylhav‘rmgImm&arbbmaﬁoﬁ:s,l N-at a

'__tcfgfﬁ]r ?Eu\rrﬁe'r?&“%%: @rq)bg%mlgﬁio%@i _@ 18 A pr%%:asva i\S%Cl ai’ rred I n
: bﬁg% no:

[}

prifary a@sneatbs, Cad RZE5hdOR o ess ds c al med b8 -
 claim 16 subst ant1-§l tlgdeg'l?a leﬁ'ttatdaad-sm b:ty]-zi pamice t o any one
- of Exanples 1 70 'P nyg Qﬁ“&%l fls?glod%‘[ aripol2-preranely o r _

prepared by vr'fbgsltgt;lnﬂg jigms,
25 21. A pOar ] qacp. ﬁﬁé anmﬁa ahaast one. corrpgomd
- as ;:I ai-med in. aOLy clqientylmnw emd-wrte har rraceut ically
. csatlmedmc 1where|nR 1sbr Thaving3to 8 :
B accept able aCI % ndﬁoms, EE 1s§ gen, and R3 is chlorine. 8 .
: b 35° o 12 11[(1 (4—Chlorophenyl)-1H-tetrazol-5-yl]oxy]-3 [(1, l-dlmethylpropyl) ammo]-z-- 35
: ano| 5.

2 13. A compound as claimed in clalm 1 wherem R? is branched chain alkyl havmg 3 to 8
carbon atoms, R? is hydrogen, and R3 is nitro.
_ ) . 14: %—[(1 1-Dlmethylethyl)ammo]-3-[(1-(4-n1trophenyl)-lH-tettazol-S-yl]oxy]-Z-
T _ propano,
B 40 * 7 15. An acid addition salt of a compound’ as claimed in -any ore of claims 1 to 14, 40
- 16. A process for prepanng a oompound of the general formula 1:

i ot AT

. " - 45 o | ) . !\ &—OC zcuoucnzmml | : 45
. _ _ _ A I .. |
e _ Ry, D B : 8
50... ' 50 @
: and the:acid addmon salts thereof wherein Rl R2 and R? are as defined i m claun 1 which )
compnses reactmg a eompound of Formula IV : ] "
3

s ' 55 -l "\.,)— e s o | 55 -

&

0 S 60

wherem R? and R are as previousl deﬁned and X is chlorine or bromme, with a
3-R!-5-0xazolidinylmethanol or with gl};' idol to yield, respectively, an ether compound of
65 the general Formula II or general Formula HI 65

e e bimdmias gy $ ohe v




as claimed Tn ¢crairm 15, t’oget her with—a phar FECeut Ly..ac

or carriier. 22. A pharmaceutical conposition as cl ai I n cI aim 21
is in unit dosage form 30 23. A nethod of "i nhi bi "[Tjﬁm ﬂuﬂmﬂﬂ'
act|V|ty i n a non-human mamal having -a- -30 di seasg IEEMF
excessive activation of the [err] -adrenergic receptfor*“s cdonpri ges

adrﬁ\nvsterlng to the mammal a non-toxic effective adrenerglc [err]-recepto

|nh|Lth| ng dosb"—oi—a—c-gmmd_a.s_c.l_md ih3Bn36ane of clajns 1 to 14,  or 17
cl ai.m 2@ or of a pharmaceutically acceptable sal t as claimed in claiml5,
or of -aipharmaceutical composition 35 asclainmedi ncI m 21 or claim22.

24, :Z\ met hod of exterting a od| | at or eff]pc ,Non- human nanmal
host Whmh conpri ses adm ni sterl rmal“‘t- neéd "of vasodilatation a
noh-toxi c vasodslator effecti ve corrpoun 2as cl ainmed in any one ofs
clai'mg 1 tp-14,” or clai m 20, - pharnaceutically
acceptabl e salt as claimed in cI ,uor ar maceut | cal conposi tion
40 :'_-_«clalrred in claim21l or claim?22
40 A nethog of i ghi ﬁi’ 'R3%ngd &&%@&L&ﬁuﬁ & m?c{ VAT ”0” hnd 45"

0 10
margral “ihi ch cONPrchagsun am&exf ufaafrmi ‘ﬁlu@ﬁ“%ﬁ poundof
ar h_m a a non- tmmmﬂa m& proaﬁwuydrt‘uy\reah W at tEﬁpéramrb
cl o {red: in claimmi rimary amine of the FormulaRNHz Efll%
45€Ehark er ed Pag erffEamealy salveat, m g ’ﬂ@

Maj est y}s Stati oner | cg r| ntin 0ag;rpany neuni 8’?%?\" 13
Surr'ey,: 1980 Publ i sived Abyroa'dae an‘r‘ame‘d if)cfaing €6 vﬂ:’éreﬁ)th‘ehfymlym oBidiel dinip@ﬁnds of
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-7} at a temperature in the range of from 20° to 100°C.
24 20 tKroces.sasclalmedmclalm 16 wherein the reactxon of the compound of Formula 20
§ - III W1th amine is carried out in 95% ethanol.
19. A process as claimed in claim 16 substantially as hereinbefore described with

Lo _ reference to any one of Examples 1 to 34, or 48 to 67.

e 20. A comy found of Formula I whenever prepared by a process as claimed in any one of
g 25  claims 16 to. 25
S T 21. A pharmaceutical composition which comprises at least one compound as claimed :

~ in any one of claims 1 to 14 or claim 20, or a pharmaceutically acceptable acid addition salt
- as claimed in claim 15, together with a pharmaceutically acceptable diluent or carrier.
i 2. A pharmaceutlcal composition as claimed in claim 21 which is in unit dosage form.
A 30 23.. A method of inhibiting B-adrenergic activity in a non-human mammal having-a 30
R _ disease state resulting from excessive activation of the B-adrenergic receptors, which
= comprises administering to the mammal a non-toxic effective adrenergic B-receptor
inhibiting dose of a compound as claimed in any one of claims 1 to 14, or claim 20, or of a.
" pharmaceutically table salt as claimed in claim 15, or ofapharmaceutlcal composition
35 as claimed in. claim 21 or claim 22. 35
24. A method of exterting a vasodilator effect in a non-human mammal host which
comprises administering to a mammal in need of vasodilatation a non-toxic vasodilator.
effective dose of a compound as claimed in any one of claims 1 to 14, or claim 20, or of a
pharmaceutically table salt as claimed in claim 15, or of a phatmaceutxcal composition
40  as claimed in claim 21 or claim 22. 40
25. A method of relieving or treating cardiac arrhythmia in a non-human mammal
which comprises admmlstenns to a mammal subéect to cardiac arrhythnua a non-toxic
anti-arrhythmically effective dose of a compound claimed in claim 1.
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