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: re an antihypertensive agent acts prmapally via vasodtlatxon, it may cause
" undesirable side effects such as substantially increased heart rate (tachycardia).
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~i's O are preferred. 50 . The [err] and [err]. groups are hydrogen or - ()¢
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-hydgocar bon al kyl , especi-al 'y terg: yl . The c?;rrpounps, of the .present .
Amvgntion.include all the opticali: ' —PrtHofét-Mords, thHe . .
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I(’i;;l yﬂ ;’l such as tert-butyl, cyclopropyl, 1-methyl-3-phenylpropyl or i-methyl-2-
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) o e compounds of the present invention include all the optical isomer forms.
In other words, the compounds may be mixtures containing the cptical isomers
such as racemic mixtures, as well as the individual optical isomers.
. The compounds of the present invention also include the non-toxic pharmaco- - :
40 logically acceptable acid addition and quaternary ammonium salts of the present 40 -
- -imidazoles, The acid addition salts are prepared by treating the imidazole with an '
-appropriate amount of a suitable organic or inorganic acid. Examples of useful organic
- acids are carboxylic acids such as malei¢ acid, tartaric acid, acetic acid, pamoic acid,
5 ?:eatg‘i:o :_ccxd, %roplonfx;:l acid, sal:icylicdacid, slv.llccinic acid, citric acid, malic acid and
1C .acid; useful incrganic acids are roh ids suc '
HI, sulfuric acid and H,PO..g Yd- alp ?st' s.uch ® HCL HBr end ‘-!5
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;':f;t'rl hal 0-3, 3-di- hal oacetone “aryl al dehiyde and [err]. Dependr ng on the
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adeh;ﬂénnmu,atures rangi ngrihydmlglynﬁalroomterrperature to, about - [err] Pressure
' the folloyng r equi fed. Sol:- vents used will varz @ep®Ri ng on the type of -
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Vi ’ 1,492,352 The [err]-adrenergic

_ "}tactivi ty ([err] -bl'ockade) of .the present conpounds was determ ned )
) 2asulli ng the ability of represéntati-ve conpounds to bl ock isopro-
2 terenoliignduced taehycardi a, vasodepression and bronchodilatation in |

i-ani:mal’si§lntra- vepous.adnministration of the,ighszole, (generally as an- 10 '5
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hol -induced eIE&&n@@mOMBMHMtMWHMHSWF red to block the

efrnol -induced rel-axation of the bronchi.gaThis 20 cardeosel ectivity
;jCag be expressed as the ratiogofffery },_cpzoku_agjﬁmar.yagféeat 20
i {grr] for cardiac effect ([er Wiere the [err]:[erg] ratiois.
LL" itden-the conpound woul-d be 'cOnsgdere_d t of have cardi QSeI-_ecti.ve_' o
Iy The tested compounds um ™ . L 0 L R -
_ - oo
- 0
.8 |
s v .7 .0-C-Rp
- _
"R Ry~ 0- CHy - CH-CH, -NRgR
R'_—_E-“j— 3 z- z s..s
T "%z"' - _
. ‘The t imidazoles encompass all optical isomer forms, that is m'ixn.xrg,'s of :
20 .  isomers, el.)grf s::cen:;n;es, as well aspthg indiw?igual optical isomers, These individual 2

isomers are commonly designated, according to the optical rotation they effect, by (—)
and (+), (L) and (D) or a combination of these signs and letters. These optical
isomers may also be designated according to their absolute spatial configuration, by the
symbols (S) for sinister and (R) for rectus. L - : 25
25 -~ Ordinarily, the imidazoles of the present invention are obtained as racemates.
: These racemates can be separated into the individual optical isomers using techniques
available in the art. These methods are normally tedious, time-consuming and rarely
effect a complete separation of isomers. This separation of isomers can be circum-~
L vented and one or the other optical isomer of the present imidazoles can be directly
30 “prepared by utilizing a single enantiomer of the oxazolidine IX to prepare a single 30
optical isomer of the arylaldehyde intermediate VIIL By using this single isomer inter-
mediate, a single optical isomer form of the desired imidazole final product can be:
" obtained. The single optical isomer of the oxazolidine IX is conveniently obtained by
using a single optical isomer of the 1-amino-2,3-dihydroxy-propane reactant in the =
35 oxazolidine preparation disclosed above. S : . ) 3_5_j
: - Compounds of formula I in which the - e s _ _

S Y o cnedaamNReR,




o TR e it d bbbl Ll Ll g s

'-b'jér'ed 1- 11 above are exarrpll.es of conpounds having [err]:[err] ratios
greater  J. The ability.of t.he conpounds of t-he present invention to reduce ;};

bl ood prgssure 25 . in the SH rat indicates that the conpounds and thei 9
. Sqpts may be'Uﬁef ul- to treat’ 25 essential hypertension in hunmans. 14 -
—de=lD?2, 352 ) : . 1,492,3534 The [err]-adrenergic .
T : f t i nn l l

bl ocki ngfef f ecti venggs gaf UNgs _of . tire—preseft——Rvehia ,
indicatep that t heyiﬂmwt,%%?apg% e'i: ?:gif: &98 1 feeprepated fagconding go kieamathod _
“undesi rapl e conditions such as angina pectoris or. certain arrhythmn as which
are ‘knowh to be anenable to'treatnment .wtMefhal E] - adr ener gi'c bl rocking
~agents. Furthernore, .thé“cardio: 5 - , selective nature of, soie of the .
pregent conpounds offers fhe avapt@ge, 8t c4°i mting-5 !l ockade. to anly. the
o [eérr] réceptors, ile. -those which.control Neart, rat&” Fof ‘Me as=
ant i hypgrtensives and/or [err]-adrenergic bjocking:agenis. . the present
‘conpounds ‘can-'be admi nistered orally or parkntefally i.e. intravenously,
inter- geritoneally, etc. and in:any ‘suiggbl e dosage form :The conpounds .
-may: be qf fereéd in 10 a form (1)cd-a baa,y admi nistratjon-eéig. "as tablets.
i n conbifnati on with other conpound- 10 i¥ng ingredients customarily used 3.
such as]tal c,..vegetabl e oills, polydls, 'b‘@nﬁlll- al-cohol s;: guns, gel ati ne, '
- sygrcheg and other carriers; dissolved or spersed of emulsified in a.
~surtabl ¢ liquid cartier; in capsules or capsulated in a suitable o
encapsufating material or (b) for pg®r8 adm mistration e.g. dissolved.
or~di spprsed in a suitable liquid 15 - w carrigf-o -g,;rgési-f ied or (c). as
an- aeropol . The ratio of active conpoury und\‘-_ *15 ing ingredients

. ] 0 oG
i 1£. cafrier,,.diluenpt etc. viblnyary t he\dosage formrequires. What- -
ever doksage farm-i si used, the ampu k, [of conpowod of the presgnt invention
admi ni sf tered shoul d be suffi.ci.eXt o effect a.reducti-on_in bl ood

. - pressurfe of the patient suffering ™ gm hypertensihQn and/or (b) desirable

~level df [err]-blockade in the BeMTFaft. rdGes = Genergl |y, doses of the :

- present} conpounds .of from about- 0. 01" tg,about 50 nghkg and 20 preferably ,
© fremaljout. 0.1 to &bout 10 ng/,-k-gc;qfo.&), yLpnei gh‘f\per day be used. Dosage
“may belsingle or nultiple depsnding on Mhe datd-f#t Buel-ryEgilirred and the -

uni t ‘dgsage”” Fol l owi ng are exgiples|illustrating %epresenﬁ ative '

. ‘pharmag¢eutical fornulations 25:: hydrotysis C nt'lé,j,,p,; ng i mdazol es of -
the present invention. Conventional techniques ar€ used to. 25 prepare
~these fornul ati ons.! Tabl et Formnulation | |ngredient . o .

Amount | (My.): (S)-24[4-(3-tertubut ydam no--2- hy'drgxypr 0pOXy) -

phenyl ] - 4-met-hyl i'mi dazole. g e de oY 1 5.Y cal ci yp phosph’at e
120.0 | act ose - ; S Ha-CH-Chz0-R, ny'" Rs-N-HzC-?*GQG-OSR, dly o
23.5 rrka'gnesi um stearate . ! ' }5 35

35 Ingredie . . i Method P - Amount (M) | -
g)' [4-(j3-cycl _QDF.EOWh&'maﬂQI;?é?ﬂ)?ﬁ'ﬁ%mﬂ m&‘nﬁms the reaction of alkoxyarylace '
phenylf] -4-trif I'u%evéfgﬁﬂlylmg tofl @hiprBture would range fn;g%‘g}l:%mmmmﬁé- 1/ 2% ;
1Q0 cq.al |l on. ' 10N belE @rritd out under pressure where the temperatglr)eu;ezz(}?:s? %‘2 -

. $ aqueous so i : CA A
15 . case reaction temperatures of from gbOut :heluuon-l-e- ammonium hydroxide, in which

» - ~ 8bout 100°C can be used. With the aqueas coonS POt of the reaction mixture 0 15

conveniently used, Other water-miscible aqueous. solvents such as a C,_, alkano] eg

accomplished using any suitable - step (2), may be

L B S . . reagents and proced » Ay 08

30 _ aq‘;:%‘t': EB;f o uesIeCl; in @tshydrocarbc_m solvent ?hexan:,rebe:;‘égeaestc.a)q‘{f‘zgsMlgh:; ' '
B results in a racemate.pem Preparation of a single optical isomer while the route 2

L pounds of the present inventi ‘e ' o
A hypertensi s nvention have been found to- i .
s s tensive as;;';?hl-:on ;hg) lzivz _:gtelmmedner : labtle blood pressure lowel;:?n;cgégcgli)naiy?;: '

S R also are active vasodilators, . U8 48ENS. Many of the present imid- - 25

Th - . .. X o
the antihypertensive effect was determined by administering (orally or intra< =

_ peritoneally) - the present com,
. € pounds to
‘s :ie:?surmg. tah;e :lﬁ'ect on the blood pressugoﬁem;;z:;l
_ o pressurterede'. salts e.g. the. #ydr?chbtide, were: foun,

y hypertensive (SH) rats :
tative - imidazoles, gex)ierr:ny :?i‘f L
d to lower the SH rat’s blood . o3




- 5.5 gapsul e Fornul ation 1 I I I ngr edi ‘ent
~Amoudt (My.) 45

(S}~ B[ 4-(3-tert- butyI ani no= 2- ‘hydr oxypr opoxy) - |
phenyl ] -4-p- et h&xyphenyl I m dazol e di hydroqI;bp;shde di hydrat e

US.P. corn . ' - _ 25.0 _I\/agnesi_um'stear ate

0l actose USD St}
Flﬂ;p ftadeenérgin blogking activity (8-blockade) of the present compounds was

J ect abl e SO| ut i on Iq?E measuring the ab111ty o r ﬁg&rﬁ 1sopro:
“.2:1f41 (3-1 sopr opy] ari no- 25 é‘ﬂé’sﬁﬁ MBI ieh T‘ e c%%’%lam Sal) was used
Hy |!\ chloride 5 ]foi5 is evaluanon Representative smﬂmm ﬂib{vﬂi’ abilizy to effect 8-blockade in

. . 55 chdgmm 1oégvu;ga_ghe pforegrtdsag)::lli}ypgmxve effect pEimmediate onset.
Aco - ' tati d re ﬁ[é‘ﬂ tensive .
. 352 Representative compounds which we ég fggls ypr:roemates

ng dient - Li qui m ﬁ-adrenerﬁ: bloc mw axe listed

t (g/l) (9)- 2- [4-(3-net hyl am no- hydroxypropoxy)

Nyl | 4- (4-pyri dyl()r nmi dazol e No. Capound - - 5

Y e}m H V- o ., . 3.0, methyl paraben

) ' ' OH - H 100egcer|n '
030 ! _water, q. sr,cg)@-ro -CHy- -&u- cn,-a'r -ClCHy,
4’ Veeguml i's a trade mark) . The foll ow ng ,
Hipl es il l-.ustrate preparation of repr esentati ve i-mi dazol es of : ‘t he pr esent -
vdntion. - All parts and percentdges are by-wei ght unI 8ss ot herwr se :
difcat ed. EXAMPLE 1 15 SA Prepa aji of l; Pack
‘- Chl or 0- 2- hydr oxypr opoxy) - Benzalf 0-CHy- "c"’°" c" 15 A o
fiure of “m hydroxybenzal dehyde (24 4 g.), epi chl or ohydrr’n (55.2.9.), and
rijdine (0.4 nml.) is heated for hours at 100C .and thensConcentrat ed -
fg¢r reduced pressure (20. rm .Hg. ) r, steam Tfe re,std H S taken-
ffn chloro- form (200 m.), concep& ,pcm &, IAG of(Cl dc( |s
®d, and the nmixture is 20 t|rr" 0.5 hoUr s. dtw;r oom :
etperature. The chloroformlayer is séparat ed and .. 20 washed .with water
7@ t he chl orof orm renopved under - deduced pressure (2@ mm Hg.) over steam

j illation of the residual oi# \yrei u28 9 o 3- ("8 c "@ro 2- hydroxy- -
‘phdpoxy) - benzal dehyde as a- yell owbr YT D-ocp,-cH- err,r -k mi Hg. B. :
[.epar ati on of cu, .

- (3- ChI or o- 2- hydroxypropoxy) phenyl'] 4t rifl uoromet hyI I m d 25

25470 a sol ution of sodr um acet ate tr| '
o fadded tirifl uorodsbrormacetone (1%F,68
gt ed for 0.5 hours at [err}.. After T
Jded .in one portion to a sol ut|on

rate (1106 g. }* in water (40 rrI )
- -tﬂgearce.euhtrmg 'sol ution is”
I'Hpg to- roomterrperature it i's -

6- ' OH - H

- ] P
'..-H IR

B u,co cfl@-o cn, th- cu, N- crcu,),
-- L : N :
“ m’ T . .- . ... -
) c“’ . o T

20 b I_ 0- CH;- EH-CHy-N- crcu,h -

e N _ P Lo e
: ---..-.-.._E;y@o-cu,.-cu-cu_,-N-crcn;h T
o, Fald o e i

10
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R Ty TPy 1

of 3-(3-chl oro-2- hydroxypro.poxy) benzal dehyde (9.45 g.) in nmethanol (100
~m.) and BO “agueous- ammonia 50 m.)..The resulting cloudy solution is
allowed tp stand for 5 . 30 hours at room tenperature and the nethdnol is
regpved uhder rgduced pressure- (20 nm Hg.) over steam An oil .separates an
—er-yst al 1 izes. ~Hre—stpeihatant—ligquid |s dbt928%%d and the residue is 13
triturat Wi th benzene andNesol at.ed by f||trat|onc(f“§1),8 1 efd 6.97 g.of
sol i d. After recrystal fi*zation: from:ol uene the. sol'i"d’Ts suspended |n warm .
35 ter and acetonl t7id e added: tp, sol u¥ti on. § Upon -¢6ol.i hg;
2 [53 (3-¢hl oro-2-- . .35, hydroxypr.op ¢-CHh-tH-iCR-N ot EMds hyl i i dazol e
‘ob{ ai fled as a V\lnlte solid, m.p: 1811{err] [err] Preparatlon of: .
2 f\z/ -Epoxyprop0xy)phenyl]4 tr:i £ 1 uoronet hyI i.mi dazol eTo a soI utr on of -
2-[3- (3- hl or o- 2- hydrjoxypt opoxy) phenylg®4- tri f1 uorgmet higi --"40
i m dazol b (3.8.g.) in.nethdhol. (150 ;0 “ﬂ-@ddeﬁt QowEsNed (agf assi Um.
hyd?oxide 40 (3-g#¥ -and the m. Xt uye Js"stl rred for 4 heurs -at: room
tenperature. 4 acial ‘atetic: acid (2. 5 . ) i's added:and tHe iti'xturé*
content rpt ed under reduced pressure ' Hg. ) oever ustea “The resultr ng
‘resi.duefis stirred wi:th waPer., filf&ehek ' loe@p,tgatmt-lm-ze’d from. xyI ene to
yield 2.5 g. of 2-[8-(2 .3 epoxypropox;/) yI] 4- trlfl UOI’OIIB'[ hyI | md~ 45
azole, mhp.-145- [err] I : .
45 D. PrTeparatlon of . .

B ket |

“w o

~2-[3- (3 soprgpyl ant-no- 2+ hy dr oxypr oy T']'ci' f'r’l"f‘lctfdt’b et (RIS dazol e
A sol utijon of ~2-[ 3- (2 3-e xypropfﬂ?y ] 4-trifil uororret hyl i mdazol e(O 9 -
g.) in |sopropyI am’né (10 M) is hedted for.6 hours aft reffux The excess '
of -i sopfopyl -~ 50 . ... amne is renoved by djstil I ati-on at at rmspherl c

pr_'_essur over .st eam - The-resi:due si s 59+ arat &d wrth ni t r:ofret-hane (5

/) and the resulting soli d. r enoyv t19 i Bnc cﬂf’! er reCryst al F‘t zati-en
from ni §r onet hane, 0. 65 ¢# of - 2Fs¢ opropyl --am no- 2- "
hydr oxypropoxy) phenyl [-4-trifluoro imdazole is- obt ai ned mp.
162.5-[gerr]. EXAMPLE 2 55-. epatati én-of’ -

. 2-[4-(3¢isopropyl am no- 2- hydroxypr poxy) phenyM 4- 55"_ _
tr|tuor)nethyllmdazoleAsolut; | f oc acu CH '
2-[4- (2 3- epoxypr opoxy)phenyl]4 tri H’yf azo ’ N

i sopropyl amine (10 m-..) is.heated F'OF‘ 7 I‘?burs at reftux and then al | oved to B
stand fpr 16 hours at - roomterrperature The. excess of |sopropyl amne ‘i s

repoved by distillation - ' 1, 492, 352
182 at nospheri c-pressutée an,d"sF Jr@u‘écﬁsct‘r‘i“bm-&t@dawth ni tromet hane
- to yielid a solid. "After: f||trat|or'|| and recrystal Ilzatlon fram acetonltrlle

0.6 g. Jof 2-[4-(3-isopropyl-
am no- 4- hydroxypropoxy) phenyI ] ,t ri fI uoromét hyI i m dazol gis obt ai ned, mp.
- 173- [4rr]. 5 e EXAVPLE"3 -
- 5°A Pdeparation of 2- rre'f hyl - 'Af xypr‘opoxy‘)’ 't?éﬂ'z‘hl dehyde To
- epi chl grohydrin (20 g., 0.216 no e) ‘he®ted .at [err] is added dropw se a-:
sol uti ¢n of ¥ nethyl - 4. Wdrﬂmﬁgﬁhﬂﬂ%x&ﬁﬁ hery. 066 MDI€) in.2.5 N |
sodi-um{ hydr oxi de sol uti on (4 yn)dyl)xﬁfdhzare t i-t1on, theé.solution is 1o
stirreg¢l for an addi - 10! 'le-a-byc{rﬁwr];p eggyh n at room
t enper fit ure overni ght:- The o Wﬁ@dmdme-to gi.ve : E

2-met hyl - 4- (2, 3- epOX4RA eh de, m p 160- [err] at " '
3 P_r_epér 3t iholn 6f 2- tmgt Ol% u%cs i lf‘glﬁn gﬂ )whvaﬂazeal dehyde

TOZH & y 4 (2 g:lso rote leﬁ g 150 ro re’nol than it 1s1nblol) - addsd '
T P reno tects on the bronchi, Expressed in different terms, a smaller amount

of the compound js required to block isoprotezenol-induced elevation in heart rate

A © 29 .' grgmmmredfm block the isoproterenol-induced relaxation of the bronchi. This
REECTN TR (2.):ED ;':t}éa r?lcl;.or f<;an be expressed as the ratio of ED;, for pulmonary effect - 20
S D 5o f ¢ efiect (8,). Where the g,:8, ratio is over 1, then the compound -

ted compounds num-

would be considered to have cardioselective
act,
: h@ 1—11 above are examples of compounds h;::ntyg ;;h i
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,‘.itert--butyl amne (10 g., 0.137 nole) and the resulting solution is

xgd for 2 hours .15 and all owed to stand overnight at room :
rrper.__-ture The excess of ‘tert butyl am- ne is renoved under reduced
spressule: (20 mm Hg. ), the-residue is. ‘heated on a steambath with 6 N
"hydr]éc loric acil# (50 m.) for 5 hours andmbn;sszba5|f|ed whrle hot with

soliild odr um hydr oxi.de. (ﬁ e)f(;IJ U| =d LU . uu... Lc.. EfErttH S
. _rextrac ed With 200 tion é C""I%Eeisstmt u delewm@uinﬁme

1 ér. d. and concent r@hcbdbnt @ucﬂraj-angxﬁ’aO dRHS or % g@? are lmgndes“abt}: .
i Pl lized from h e;%:,@ lgey.gelﬁ. “Ti& adrufergﬂ:— mﬂay ageﬁts rthermore, thv:nd:?dxo- :
fhut yl ani n ﬁ‘é@' r. A receptors, ﬁxose w’hxch c:ontofEﬁ Poutinugtof limiting 5 :

tol heart rate.

Fepargtion For use as antih
_. [\ Tt hyl - 4- (3 t er tcpm am R0 tensx es and or .B-adre ergic FJ. xn:::g:sets’ the present
{tr b uor onmet h gc. and in aﬂy smﬁble slon&eum:aam sﬁi’@m‘b‘ 26.
!‘ 046 nol e) Eg?mgto . eﬂgfdgdqs_tableggn mmmmlvh b 0 .
%5} ., 023 mDI e) é;%er "oy ﬁtpé’é%heraylglcelam B
hat Hjt:¢ool ed, and add@dbltélqlad sandwnim@ﬁpsﬂés ofe shn{:td I:%x P%sﬁrtxica "”’P 2-
y I’-{I) pr opoxy) ;)enz e r@g 1str@10@2&5dm]vﬁi) orl dispaedd FH) it .
and .con- cent raled a 3 aéne ﬁuenﬁ éat@@f eaurfmmp@ndl:d cwmdmﬂ-o 15
“al E or 5 hours at dosﬁgacrmﬂie '

“pressure-( 20 sh )ae sufﬁcxent to38feﬁ\(€5ra Sédﬁtﬁaﬂ &l ofﬁéi El%égﬁxﬂf Ei':g' t ed

c.' | or of or (3. X & o f@a‘%ﬂw/erd(btddmhm
fniie | ayer iS con %t 7 s i‘,’tﬁfﬂ ut%fg psio @°? HQ{@ @ray%;éﬂ ﬂngz‘/kgﬁhdf romzo'
%! ge .

- rr'.trlleto gi-ve fhay b Aa. X y be used
Fr,pxkpopoxy) phenyl F-tlol L uor orret hyl m Hazof & 'm p %6‘ And the unit

. ng are examples illustrating representativg Sphdhmatical fopbulffons .
;é"_(-'- tert. Bt yl aﬁkw OIeMF 6 FERFF (FHERTP ConpsmEansl webnigues afecusdl o 25
FAEEbn of p-(3-tert. butylam no-2-hydroxypropoxy)benzal dehyde 5.0 g.,
il e) .. phenyl gl yoxal rmonohydrate (6.04 g., O. 04 nol'e), concentrated-

¢F amonia 40 (50T¥Hlet)Fomwlmar!(50 m .) and net hanol
O p1.) s al | ewed to stg"g‘g;d
'--.n |s comentrat ed t

thiﬁera- 40 ture foMmeHMgds. The
L’d er ;Stedam and tr eat echgmuﬁ 3

deoryproperired pressure (20 nm
S6di um car bonate (2@ nl .).and: 30
d-orm(;Bx50 m.). The lg?mc | ayer is concentsated to (Jpypness and |

‘hHﬁ L" ~gr aphed .on neutrz% Lum na (500 g.) using a gradiergsel ution
tnifgue starting with 45 RHTBPSf orm . The produyct is eldfed with 10%.

‘Hahppl - 90% 8%l oroform Final - . -Tdbe Rothithdoadf i ON i s accorrpllshed by

_ _,' o] ‘through- a. col ua oflngtédienca gel (150 g.) and el ut eAnVbuhetMg§ %~

thanol. - 80% chl oroform Tﬁd%tycleprbpylammbemy theghptopskgy I educed pressure (20

P Hd ) over steam. and t Y‘b‘ﬁg‘%‘g‘% Wfrom acet digoorile to give

.4 of 2-[4-(3- tert butyTakio- Ao x y) phenyl] 125

phery| i.ni daz& . np. A76:[erry: e LT ) S

_:;;,,_-__\_IVPLE 5 A Preparatlon of S- 4- (3-tert. o ' 512.5 40

At =i no- 2- hydroxypropoxy szsa_\i, yde To. a sol utlon of. : a '
)Henyl -3-tert. butyl - 1yl oxazol'i-di ne (4797 %g% nole) in -

dijne (75 nml.) is added port lonwi se p-tol- uenésdl fonyl: chl oride, keeping
_ t_'e iint.e'r_nal "t enper at l,e‘pet ween $apsulp Forfmulation MiThe i xture is stirred
"_‘ £r 55 add%ﬁg onpl et keepi ng t he t 3 re between .
P ce water- (1 ety %ﬂgﬁi’g‘ﬂ nate (27.6 g.) are 45 .
added'and the moXture.i’s extr lodidd roform (3 x -100,44 . ). The o
prgamc extract is dri-ed.degase YR .um suI ate -and con- centrag_-;ed first at 20 -
F and then-at - 1 .nm 'ﬂ'@ ‘keepi ng. t he terrperature bel ow &0 [err]. The .

oi | i% dissolved i'n N; N-di neth okl gle (150 m..) and added

pwr se to a refluxi. ng 'sol ution of ffasabiOSHnisignsal t of : : :
ydlf_ oxybenzal dehyde (.0 i@y " in N, N-di met hyl f or mami demﬂo’&ggmgj) . After
ur ng for 10 hourss; tr?d4r(é-aenronyhmmo-z-hydroxypmpoxy). . I
S _ Pheny1]-4-cyanoxmrdazole hydrochlonde T & :
55 sodium chloride™ cee il @ 55
dlsnlled water,qs 1.0 ml. A ST s

B 1
PRTREN .




s ot wididecat tid A\ e Tes vt A i Ll
17 . - - 1,492,352 _ '
17 m xtufe is concentrated frrst at 20 mm Hg. and then at 1 mm Hg. over
steam The residue is treat'ed with 5%.saodi um hydroxide sol ution and _
extractef with chloroform (3 x 100 m.). The organi'c extract is dried ove

sodi um spl fate_and the.resi due chromat ogr‘%psg;d on al um na (500 g. actrvrltsy
glh”e I 1) . Thgghmm,g_r_anhl o fractioRs

“residue fistilled at {err]. at 0.-3 nmm wnM stillate 5 (21 g:) is
treated pith 1 N hydrochl |d (75“l i “SPHER ed for L2 DR over .
steam cpol ed and extract 0_2 ’QEMF Y)g | ayer I's made . basic to
pH 510 by| t he addition. of ﬁg i on and espracted vmth5
chl oroform( X 100 m . )Ve? HNganlc extract i-s dri-ed~over 3®odi um sul fate

and—Concpntrated.té ai oimetwhpargbeno - . after crystal 1 |zatl},§n from ‘hexane
yields 14.5 g.. of S-4- (3 but yl am no- 2: hydr oxy-. . 10" 250.0

prqgoxy) ben_zalhdehyde [_ef ilke B. Preparation of .5 2-]4- (3-tert 10
but'yl am heo- 2- ydroxypropcvwé tamytradé-mark)fl uor o-- et hylir dazéle To sodi um -
acetate [rihydrate ( |n wat.er (100 an m&m soeqm :
di br oot ri:.f'I= uor oac péfm ,gfﬁmﬁsv i egd for
45 lgt nutes - 15'on a-st eam a sol ut l on of .

p:(3-tert. butyl amino-2- hydrox propBX#MBéleal deh de (12.5 g.;* 0.05 §
-rr_ol e) in| met Hanol QA2drengrad %Blﬁ h'égﬁ@&fhor d‘: 5§35 Mg - THE:
~solutionfis allowe %’ p’i"’@h omﬁde?ga ? de'& thated 'iA8er
mebpanol i s renove \h:yd ieé‘sﬁfef(ttﬁinhomu rsteaxﬁ. ldliéBﬁBidl’tﬁex{ 1) in1ehlor@0 _
Mg.) ovel steam Tioem (30Q tmel).econcentrated diydrachiogic wid Eﬁosdt)malﬂ@da ew@urs di um_-
carbonatp "2@sol uﬁtﬁ&f%‘bs g\i‘t' %“@cgm?‘?fﬁ“'é‘%@ mgt}ng )) THB |
‘organi c pxtract is Hﬁaéef,“@ ﬁ'ﬂzggrgcgpf.@a&g vd .
oves - stepm: The r epdopoxy)benzalAchydius aﬁeuﬁwebmyﬁton,lﬁp 766 d. foesoan. el NI T 1 e to

Yt 11 horongt ot B s R bt LS S HREE o |

i-m dazol s .priépared uUps RGotidta @Mﬁ&jk&ﬁé Eea(liis b'xﬂ’wﬁt& @6 sl.) is2daaqar i bed
in Exarrpt es : 1- 5 armﬂhoredﬂmhnoacetdhheuis@)l amM eduhihg mlutibn :srlsated)fobe.s dmdenst ood

t hat anal ogous read t*’ar Sé‘de’G e, (i Fltl?e l
praelucts| TABLE 1. g a“%
Substi tuents "Usi ngp ldﬁd?tlﬁ metban educe Sﬂéé’s re (20

No™ Exarrpl e - mm Hg.) over steam An o:l sepatates and crystallxzes pernaGnt liquid is | er r]
[ er r ] 2 efl ted and the residue i ft:h b ne by ﬁltra;wn to yxeld[ err] .
: non rom tO uene 1s suspende
' 1 T as waterg d a%omtnelll rég ‘to cau solut on. olmg, 2-[3-(3%&0%—- 2 35
1 eP? ] S hydro Bp’o ")) yl]-4-31ﬁuorome ole is obtamed as a [wﬁftd’ olid,4n.p. 3
ferr]- .- 181138 [err] -

C.. Preparauon of 2-[3-(2,3-Epoxypropoxy)phenyl]-4~tr1ﬂuommethyhmxdazole
. - To a solution of 2-[3-(3-chloro-2—hydroxypropoxy)phenyl]-4~tnﬂuoromethyl— -
U . 40 xmldazole (3.8 g,) in methanol (150 ml) is added powdered potassium hydroxide 40
40 . (3g)and the mixture is stirred for 4 hours at room temperature. Glacial acetic acid
: . ' (2.75 ml) is added and the mixture concentrated under reduced pressure (20 mm.
.. Hg.) over steam, The resulting residue is stirred with water, filtered and recrystallized
o - from xylene to yield 2.5 g. of 2-[3-(2, 3-epoxypropoxy)phenyl]-4-trxﬂuoromethylmnd-
45 azole, m.p. 145—146 5°C. 45

> Preparanon of 2 [3-(3-Isopropyla.mmo-z-hydroxypropoxy)phenyl]-4-tr|ﬂuoro-
: : . . .; methylimidazole

4. P s - A solution of 2-[3-(2,3-epoxypropoxy)phenyl]-4-mﬂuoromethylxmxdazole 0.9 g.)
Lo in isopropylamine (10 ml.) is heated for 6 hours at reflux. The excess of isopropyl- .
.50 - -- amine is removed by distillation at atmospheric pressure over steam. The residue is 50

: triturated with nitromethane (5 ml) and the resulting solid removed by filtration.

After recrystallization from nitromethane, 0.65 g. of 2-[3-(3-isopropyl-amino-2-

- hydroxypropoxy)phenyl[-4-tuﬂuoromethyhm1dazole is obtamed, m.p 162 5—163. 5°C.

e . IR - EXAMPLE 2. o .
; : 55 Pteparanon of 2-[4-(3-xsopropylammo-2-hydroxypropoxy)-phenyl]-4- 5 55

: trifuoromethylimidazole .
. R i rA solution of 2-[4~(2,3-epoxypropoxy)phenyl ] 4-trifluoromethylimidazole (1 g) in

- - T ropylamine (10 ml.) is heated for 7 hours at reflux and then allowed to stand for

' W " ; ﬁours at room temperature. The excess of xsopropylamme is removed by distillation

Y R
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- 1,492,352 . o |
E 1 (Contd.) Prepared. I mdazoles of Formula [err] Im dozole = . '
uents Using Exanple Procedure of © R .[err] [err] - )
' "~ MP. No Exanple . . . - 8D
13 : 3 err] Lo ferr :
16 3 [err] : [[pr],l,]492,3§2 | ] 3 lerr] _16

- at atm@spherit qtesjure and the residfieeisr dtitutdied with nitromethane to yigld a

o ef r | solig After filpration and recrystallization frgm ac Gjtile, 0.6 g. of 2-[4-(3fisopropyl- g
[ ][ %n%té-gl roxypropoxy)phenyl]-4-tt_1ﬁaorome[@r|n] is obtamed,[ %&T‘ P‘;%U B

[err _ . EXAMPLESY I ] . [err] 15 5
_ 4 A, [Brepajation of 2-methyl-l-¢3;,3-¢poxypropoxy)-benzhldely@e 4

[ err] -26To epichlorohydrin (20 g.40.216 mole)) heated at 55°C. lfengl wise a

' [ ion 9f. 2-methyl4-hydroxybenzaldchyde %90 5 0.066 mole) in 2.5 odium
: : xide Golution (40 mL), After the additibil; "t solution is stier an addi- 19
) . 10 tional 3 hours at 55°C, and then at room temperahide dvaitight. Thé GID i disti)led 10
rEparBd | nidazol es of giFoBing af Pecthjl-4-@3dpaygrepyBebzideliyde m.p 1R+ Exatripl e

ducgd- of R [ er mp Heerr] [err] MP. No Exanple _

: B. Prepar dn of 2-:&ethyl—4-(3—te£t§>5 lamino-2-h droiyﬁt‘& Ybenzaldehyde 5
- [err] To 2- éiliyﬂ-h-(iZﬁepoxypébpoxy)bénzal{idhyd’e 83 g. %(.%ZB_ ablk) isy3ﬂ_1ded 4
[ er;r.] 3 Zert-butylamine (10 g .137) mole) and the|resuitihg golution is refluxed for 2 hours 32 15

T qeﬂo‘lved to stand overnight at ro<2> ra:)urgﬁ‘he €xcess i %}:utylamine_
tedu ssute - 8. residue is. hea n a steam
The gl %ﬁﬂiﬁéﬁﬁ%ﬁﬁhﬁ%ﬁdﬁ% ) TS B ohdied hile tSOME!
solid sodium hydroxide. The mixture is cooled to room temperature, extracted with
20 chloroform (3 X50 ml.,), dried over sodium sulfate, filtered and concentrated to dry- 20
" ness, The residual oil is crystallized from hexane to give 8.75 g. of 2-methyl-4~(3-
tert~butylamino-2-hydroxypropoxy)benzaldehyde, m.p. 82—84°C. .

'C. Prepamation of 2-[2-methyl-4-(3-fert.-butylamino-2-hydroxypropoxy)phenyl]-

: 4-trifluoromethylimidazole
25 - To sodium acetate trihydrate (6.26 g., .046 mole) in water (26 ml) is added di- 25"

bromotrifluoroacetone (6.26 g., .023 mole). The solution is heated for 45 minutes on
a4 -steam bath, cooled, and added to a solution of 2-methyl-4-(3-tert.-butylamino~2-
hydroxypropoxy)-benzaldehyde (3.05 g., 0.0115 mole) in methanol (60 ml) and con-
centrated aqueous ammonia (20 ml.). The solution is allowed to stand for 5 hours at
"3 room temperature, The methanol is removed under reduced pressure (20 mm. Hg.) 30
Ta over steam and the residue treated with chloroform (3 X 50 ml.) and saturated sodium

- carbonate (50 ml.). The organic layer is concentrated to dryness and the residue

: tallized from acetonitrile to give 1.2 g. of 2-[2-methyl-4-(3-tert.-butylamino-2-
. hydroxypropoxy)phenyl ] -4-trifluoromethylimidazole, m.p. 162—164°C,

..+« ... - . EXAMPLE 4 [ - 3
: w2, Preparation of 2-[4-(3-tert. butylamino-2-hydroxypropoxy)phenyl]}-4- ' '
_ _phenylimidazole e
A solution of p-(3-tert. butylamino-2-hydroxypropoxy)benzaldehyde 5.0 g., 0.02
- * mole), phenylglyoxal monohydrate (6.04 g., 0.04 mole), concentrated aqueous ammonia _
40 (50 ml.), water (50 ml) and methanol (200 ml.) is allowed to stand at room tempera~ 40
S ture for 5 hours. The solution is concentrated to a residual oil under reduced pressure
(20 mm. Hg.) over steam and treated with saturated sodium carbonate (50 ml.) and
chloroform (3 x50 ml). The organic layer is concentrated to dryness and chromato-
~ graphed on neutral alumina (500 g.) using a gradient elution technique starting with
45 chloroform. The product is eluted with 10% methanol—90% chloroform. Final 45
purification is accomplished by passing through a column of silica gel (150 g.) and
eluted with 209 methanol—809% chloroform. The solvent is removed under reduced
pressure (20 mm. Hg.) over steam.and the residue crystallized from acetonitrile to
: give 0.7 g. of 2-[4-(3-tert. butylamino-2-hydroxypropoxy)-phenyl]-4-phenylimidazole,
50 m.p. 176—178°C, o : . S
‘ : T EXAMPLE 5 : . .
A. - Preparation of S-4-(3-fert. butylamino-2-hydroxypropoxy)benzaldehyde . g
" To a solution of S-2-phenyl-3-tert. butyl-S-hydroxymethylozazolidine (47 g., 0.2

mole) in pyridine (75 ml.) is added portionwise p-toluenesulfonyl chioride, keeping

.50

55 the internal temperature between 25 and 30°C. The mixture is stirred for 2 hours after 55 .
addition is complete, keeping the temperature between 25 and 30°C. Ice water (150 -
. mml) and potassium carbonate (27.6 g.) are added and the mixture is extracted with
- chloroform (3100 ml). The organic extract is dried over sodium sulfate and con-
© .. - : .centrated first at 20 mm, Hg. and then at 1 mm. Hg. keeping the temperature below _
-~ 60 - S50°C. The residual oil is dissolved in N,N-dimethylformamide (150 ml) and added -~ 60
: dmwise to a refluxing solution of the sodium salt of p-hydroxybenzaldehyde (0.2 - '
. . mole) in N,N-dimethylformamide (200 ral). After refluxing for 10 hours, the reaction
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[err] . R - isomer [err] [err] attached at t‘hIS —
[err] I\/bnohydrate S I saner 15: Addi ti onal Exarrpl es’'illustrati ngO
o

positi _
prepar.aftion of ot her i nidazol es of the present. invention follow - All 'part

and perfcent ages are by wei ght unl ess otherwi se indicated. 20

34 ' 20 A Preparation o
- Chl 0170 2- hydr oxXvpr opoxy) - ohenvlli4931§5ﬁr| £l uoromet hvlinid- azole 1d
'sodi umfacet at e t rikielridticdnRatt Sst)at 20 MV addA8enBr 1)moh. HA L Sheam, The:
trifludrodi bronop- temyetxsomre 5vlt8 d;utmrerdroaﬂukduumgaxmtxtrmee with chierafoerdl for 0.5
hour or] a steam (b§' ﬁ% a‘gamc extract ig iPd 1 \g:ilﬂf QS‘ the yesidyeled t o

0, (5l or -3y D EREREL o epon e dia% Tb (1%

) and concent r @1 g4l isafputeduish BNEYBiochl 25: 1L),Al atz@rforStf/Q rG&: t&m, 4. 5

hour-s 4t roomt emp@edatrdree;rxteﬂewubrmﬂhaﬁﬁie aqu;owselnmx/isdnddy bacsd ipHl B byothe at 20
mm | over m on gn with gilqrefprm (3 X 100
e S R R e
t I 1 2- -
[@ (3-¢hl oro-2- h)lﬂﬁpﬁiw.ﬁﬁﬂﬁﬂfy Ay WLgﬁé:-t ri fl uoronet ﬁ ﬁuwmd‘o' §5dr°xy azdPe
i s _obt ai ned;~m p 181 183C. .
30" 0 %; ti S\g%-fl—(B-tert butylammo—z-hydroxypropoxy)phenyl]-4-tnﬁuoro- 20
B. Preparation of 2 EHRERP Q0¥ PNEY kb 100 ml. dded |
- -B-trifluor asret h}dxbrbﬁdﬂﬁﬂﬁﬂo&etﬁh (a())hg Q, 07D/ xe)? The sofl)m!:n?:tg:aged for 4)5..fnfnutees 15
: 2—-[_'p'—( 3- chl of o- 2-9yackesm ybet.o90) ubhlupn 6ﬂ8:|2}f36mt mmo@-hym:cyl-e (1 92
g-) in met hanol - :.'. ..-. ?’on is a o qgshcgf@e e
The -m fture | S Stpefaufed] h@rm QH& la% cﬂl d ﬁﬁ ‘M t h
. @et’iclaci d2® Hg.pover mmcmm mhadbHasid itk Qbeatddrag ﬁeStkrsedx rmiﬂlte

over sfeam The r*@@%&% tracted withg eshyl %cemtat(ézﬂl%mﬂ mm erganjc O trark ;s)dneﬂl I ter ed

(29 NCCALL;
and roprystal 1 2 deuelim sl g s Bomafe e T ealfumids 1 ur d.

Asyieldl of 1.2 g.h Exypmpoxy henyl -4-tnﬁuoromethyhm1dazole m.p, 181—182°C.

2-[4-(2, 3- er.ﬁoxypro anulay ]]m:&azﬁlfsjﬁrpmnmﬁyptoaaddﬁzﬁib&aﬂnﬂlyd@fdad-ned 25
p, 1b2- [err] m xeapl@rlepiaafabs rin (table; &yis to be understood that
Bat yl afri no- 2- hydr%?sﬁﬁmﬁﬁeﬁiﬁl‘f ajn ?P*ﬁ o ‘m‘duﬂﬁp‘i‘?@{‘ﬁyl i m dazole A
sol uti.pn of 2-[4-(2, 3-epoxypr opoxy) pheryhprs §if |'uoromet hyl i ni-dazol e (2.5
g.) inftert. butylamne (20 m . )h@arhdahmenlol& df®ormulaat refl ux. The excess of
t¥rt. butyl amine is renoved,, by distill-ation-at atmospheric pressure over
steam | The residue is tritura 15" Wi t s ni+t gonet hane - (5-m".) and the
result{ng s8id renoved by f &, 'r}b.r.ﬁ omcuﬁﬁ.i.e;n &egrystal 15 i zation frmn
aceton|trile, (1.2 g.) of*2- [4 3-tert. butyfam no- 2- hydroxypropoxy) '
phenyl ] - 4- trfluororrethyllmdazo e is obtaiined, mp. 185.5-[err]. EXAWMPLE 35

- A7 Preparationof 4-(3-tert. ‘BUTWTWWWWWODOXW benzal dehyde "20

" To -4-( R, 3- epoxypr opoxy) benzal dehydeusiduentsg. ) i s added.tert. butylam ne (50
m.) b0 and the: resul ti %%Emfor 17 hourﬁ_e The excess of
‘tert. outyl amne i s renoye pladat | ng At . at modgheri c presseme to yi eld a

" sOlid [esidue. To this residue is added 6-N hydrochloric aci-d (200 nl . ) and

the repulting nixture issheatted f®reb «@' S tebmrla st eam ba®fr-20The sol ution ~

i s cool ed and concentrat&d to 100 m‘: “Qn »m steam 25 bat i under reduced
e ol ution is made basic - 25 to pH
EC 2 P

pessure (20 nmm- . Hg.). Tk;e concentr 3
18 with saturat ed agueous”sodi-um carbowat ar?&f extracted W Euil chI orof orm
The. chy orof orm extract -i s concentrat e@\a solid ich, after
recrysfal lization fromaleto? " <% CH-CH,-CH, | 1wene
R IR . Pl SN A - wsweasse 35
. | e .Ig-_..‘ 2 -cs,‘-_@ -,g::;cn,cu,-Q 1200-139°
} X ' o noo2 -CF,-Q eyelo-propyt . 1838e-169 |
S __c"‘_c"‘_ xS ;

SRR I O ,_u-cs, 7 t-butyl R X
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“mp. 123-125.5C. 30 B.

¥[—4(3""tert But yl am no- 2- hydr oxypr opoxy) phenyl] 4-trifluoro- 30 @
;--'_"rret hQI igm dazol e To sodium acetate trihydrate (11.8'g., O 088 noles) in -
l 40 nl.) -i® added di bronotrifl uor oacdX®as2(11. 8 g 0.044 noles). TH8
iiidn’ i s heated tor 45 m nutes on a ste P(CC% ed and added to a
ol uteQn. of 4-(3-tert.  butyl am no- 2- ia* ,éaxmudﬁs of For opoxy.) benzal dehyde
57, {.10: 02 nol e) in nethanol- (200 and concentrated, - 35 aqueous
4 (25 nl.). The:sol utronT | 1 olned t¢ stahd for 5 hours at ‘roomtem .
The et hanol . is rerp\Re - Fraclerc G- prﬂessure (20 mm-. Hg. ) “over
d chl orof orm (50 nt . )-.and |§aturat ed aqueous sodi:um car bonate (25
added to the-residue:""After stiiring a-solid separates -and.i's
and washed with watér: After dideote recrystallization from
gtohftrile, 3 g. of 2- [4-(3- tert. buf$Pritrito- 2- hydroxypropoxy)
yl:d-4-trifluoronethyli mgféﬁeeo & qbtajned, mp. 189- [err]upEXAI\/PLE 36
Pr epar ation of Salieyel a!'.‘deﬁ;mé_L_eL.h.)LL_a;efal D_mitxture off*c!
"-'-','yll al dehyde (80 g., 0.0655 .nole), triet hyé,@rthofornate (110 g
x Ie) absol ut e ethanol (40 m.) ar@centrated sul-furic acrd (3 o
Jis 45 hdated to-réef Pux bver nfghe Vol'itiles are ®&MVed under 3
¢ ‘pressure (20 mm Hy.)- over st eam e, gi ve di et hyl . acet al® of - : C

€:
e
gd-

.al dehyde which is usg‘?:l thouB_&urt rrtflr cati-on. ‘B, Prepar atr on .
2, 3- Epoxypropoxy) benz ehyde el hy eta 50 . .. . .”"“1’0
rohydrrn (37 g.;+ 0.4 nol e) heat ed ePt'a[err] is added- dropwr se a“sol u-

ttiton of salicyl al dehyde di.et hyl "acet al S g., 0.13'nmote) i.n 2 Nsodium
yat bx] de-sol u- extracted wet'h thior B8 BFOPRl ), “dr isednover
pot/gss§ um car borat e, -and .concen-. trated t yness to give.34.3:9.. of
""___;epoxypr opoxy) benzal dehyde di:et hyl -acetal .” C- Prepar atr onof et
crt-. but yl am no- 2- hydr oxypi opoxy) berial lehyde 55 ' A sol utr on’
¥ P, 3- epoxypr opoxy)benzel dehyde wirag hy K apetrabf 53 g., Bewenple) - 55

butyl amine (100 n.) is heated tg reflux.faori2 hours and al l oned

':Jg'd!at roomterrperaturg over night . of, tert E,Lg'yl amne is . -
m‘?}ﬁt

igved under reduced pressure (20 nm ’r'esrdue eated on a
B "',-"ath wit#r 6 N-hydrochl oric acid (300 m). After ‘cooling, the
fiugiitbn is - neuforal ized wi t'ﬂ sdlid dhdt umbdrf’a't"e S | @racoy .

i . & 2 21 extracted wth chl oroform
400 - L), dri ed over sodr um sulfate, i red-and con- -centrated to
fiesis. . The residue is chrgnat,ogragheg_. on@ tg!el[”l (500 fHe.4dpe USi NG

i,"-.-"t el ution techni ques starting w. th c orm and the product is

-di ed wi'th 10% net hanol - g% chl orof grm er Terfoval of the sol vent
under-¥ educed pressure 5 "’ (20 r % ré&$tdue is E’P"y’é‘fal lized
'“_etonrtrrletogrve1389 of 2- 3t T
tylgm na- 2- hydr oxypr opoxy*fbenizal de"hy‘Ue r‘éﬁ}l%""{'brr] DY Eparation of
- [2-{§3-tert.. butyl am no- 2- hydr oxypr opoxy) pheny! ]:-'4-tri fl uoro
"',.--hy;,;r m dazol e To sodi um a&tetate trH ydr a - 4-tgtyt, 0. OS%Snge) in wat er

1) is added 10 ~ di brom)trrtluoroacetone (5.4 g, 0.02 nole). The

20" My
.s_'ol ution i's heajgd for 45 rgnut‘es o] cieS- ‘b@;“ c_ooI ad@nd added to 15
A ars ,..-_tr om.of 2-(3-tert. butyI am no- 2- hydro-@m oo : o

2 & HEe) -@- t-butyl -~ 1670-163°

M mp@ -@- byl mme-iere

.a-&'fnuc} Q-tbutyl AR X
L e O e

¥

™~

:
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EXAMPLE:
Ilthlum

at - [err]
(-90 M.

(500 ni

- X 100 nt.
-agueaus

dried o
distillp

4-( 3- Pyf

50 To cp
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OIS P, K RO AT )

i !L\L' m

aldehyde (3 6 g., .0.0143 nol e) in methanol
ted aqueous annnnra (25 m.). The solution'is allowed to stahd
at roomtem’ perature The rethanol is renoved by distillation
uced pressure (20 mMm 15 - Hg.) and-the residue treated with
sodiaim car bonate (50 m . extr q with
sepa-:!-%l-t-ed—-]:h-e_gr.gém e—Layer ). ﬁ&&%' over sodiumsulfate

and concentrated to. dryness Theranﬁon«kﬁu@ chr omat ogr aphed. on
el (400 m.) ‘and t he .produ®@eputd inudizoldstol Fadddanet hanol -80 %
m Recrystalliza- ti® t he pnﬁductufrontnrtronethane grves 700
[2-(3-tert. butyl amngﬁgwn&b CH,- &H - cu,-h -Rq .
opoxy)phenyl 4-trifluorpnethylimdazol.e, . ntp 105 [err] '
| E 37 2-[4-(3- tert. .
no- 2- hydroxyprop0xy)pheny|] ﬂmgggnylrnldazole To a: ntxture of

cetate (5.0 g., 0. 025 mol e) swaseraxyacet one (1.57¢.,:". 013 ol e),
at.ed aqueous a sol ution: of -(3-tert.

éfr‘;‘réme'd—a-
boxXy) benzal dehjde (3.2 4. fcD. 0127 ol e)

| Pacdie
. .. aniino- 2 hNed I B3etpte
(25 m.). - 25 After the addition; the nmixture is Jeated at
&thblatron wR&eT reduced
200 m.). is added to the

(20.n,m Hg..)-.over .steam -and wat e '
The resulting sQJution is, tfqate at h rogen | {-i de,
a-fifter aid, trggted wrt?r'i T d ssrgxgcarbonsfgluntrl ‘basi c
acted 30 . with chloroform (3 x 50 m.). The chloroformis .
ated to. dryness &nd .gthe w3 esng hy-omat ogr apteedeon neut.ral
(170 @.) “usi'ng-a gradient el¥ion 1 h- ni que starting: wWith
rm The naterral s el uted- Ooff the colum: using 5% met hanof~:95%

rm The organic gplvent 'S, ;ggnve di stillation under 't educed
(20 nm Hg:). and the residudfcrys E@ﬂ frontdgepgnltrlle to
"0.79 g.-of 2-[4- (3- tertff -

4o

no- 2- hydroxypropgxy)ghenyh] ﬁl “m G§5 202 [err]
38 A. -[err]-Pyridyl giyoxal drheth eta o] a S0 uF?on of butyl
(129 m., 193N, ‘0.25 m) in eth (300 m.) cool ed 40 below
ijs added 3- brormpgrrdr ne (33 02, ) in ether: (@0 rrt . . The -
w sudBensi on whi®h résultd i-® st f ofbuein - addi"tehal - 1/2 ‘hour 10 -
, “an di met hoxyacetic aci.d piperidi.ne (33.6-g., 0. 179 “in ether.
"is added over: 1houg at [ egl] \ete on, .the
m xture i's allowed to warm?o r('){:}errperature gﬁg %eated 1.0
or 1/2 hour. After coal'ing, d solutroa of 45 - anwnnruntchlorrde
i s added :and - se@arﬁ;,@ddagg[mtum gsl_@\l extract éd 45 with 2
ether. Thé ethereal |ayer is wa t [err] tilh acrd t he
| ayer is neutrdl®zetfvitth KOH, extracted with 3-x 00 [err]
The rena:nder

er [err] frlterd@ éhd”tﬁncentrated 1o dryness i#
d at 195- 100/ OA@mR-t'omalave 13.8 g.. of
rldylglyoxaldlneépylace

idyl)-2-14-(3-ter

15

[gsr]-Pp
al'T owe

. and neu
(25 m .

- soluti
. g.

'_and t he

. -drynessy.

n
, 0.02
3 days,

[err] (I3

ncentrat ed ‘sul f.u®i copwyirtel 15 1gney COOl ed t 0. 0-] err] i'$ ‘added. .
ri dyl gl yoxal - di methylacetal. (5.4 ¢g., 0.03 m and the solutron

to stand at t Aft er 3 d xtu e I s:cool ed
2 o el R #.‘n%gsm%v:f w2 e
ano

. 37% aqueous anmoni a (75

of - (

m in ne

‘the et hanol Te &dfuﬂ%étﬁdtrﬂl?diﬁé (SLEEAIE GheD26 3 Yfs Gdded HriffibRbaithyGs. Steam
resrzgue i acetone/318cg)); r\él}\]r;trlasulmg nﬁmx%r;qhmﬁ lxg
X 1830 nl ?"‘“ u roampexybbsmlﬂ decd.2t
The resi mctﬁjam% e)‘ S conc f-rated aqueous ammonia (25 ml.). Aftet'b?tandmg f%?
. 5hotns at room temperature, the methanol is removed by distillation at 20 mm. -
. Hg. over steam; a solid separates and is filtered, After recrystallization from nitro-
methane, 1.65 g. of 2-[4-(3-chlom-Z-hydroxypropoxy)phenyl]-4-tnﬂuoromethyhm1d-

.'..'U

‘and a

25

30 . azole is obtained, m.p. 181—183°C.

(100 m.) —y o

(:;Q

15 chloroform (3 x 50 -

d water

frttered_:

t %ﬁ't‘yf"&rﬁ"hﬂ“? ¥Ashat Bi?‘pm‘p‘l‘]xy)phenyl ] ~ i dazol e o .

B - .
el aﬁ@%%”&?&ﬁm@@%&?@ﬁﬁr CHor

dill a gteamEbathl Afdred Wit h o

. - L ) :



Sl 60 MeOH. The ¢crude product i.s further. purified by -

maography on No. 2neutral alumna (90 g.) and eIuted with 2 % -

] Recrystal i zat i on‘ from acet o- 22 .. @
22 n|tr|Ie/chI oroform '

;. of _4-(3- pyrldyl) [4-(3-tert- but | am no- 2- hydroxypro-

blp enyl ]-i a2lazal e EXANPIE 39 (S) 1>4£,352 20

42-14- (3-tert- - BUtBH a0t 2 W@Q%&&%x%%ﬁnﬁﬁ?mﬂeg 5&2&&%@& e

Tate-- - To a solution of 2- [p-(3-chloro-Z-hydroxypropoxy)ph
'Qq de sol ution ( erﬂ 99 8) in mefhe 5@)@2 i§ dddéBerished pdmsﬂqd ‘aydroxide (15 g.).

L TR,

ihedied for 0’5 -hoy; m,
‘W th concen- treddﬁdhbmﬁhrm fuid c aC| d an Concent ated Bn a ateam bath

stream of nity og%ri’lddl@ 12 g. Oﬂ'ErWZésqpbﬂypmgpxs)p&enxl]Mdemcthyhmdazole

2 -b}) '4 (3-tert.-butyPa& fned ?%9M§B&poxy)phenyl] A- ,

r hoxy- i mi d d -
pxy-im dazqpe i scsUsRRAMRT of M- h@ﬂ%&;ﬁﬁ.ﬁ ,)dr&%u %@Qndg%gﬂwr ogeqo

|de

':‘OI’IJ e. The m xture imethyifaldazcled r three
%g; ithdded after the f# rselptionef %Hc@ﬁdpmpmxy)MSé}-trfﬂm tbylnmdan!b r(Megd

: educed pressu ¥ a.é%( )1 ic_Pressufy over st qiEi:?éresxdue is

onpt e .sol.utison i giieeEetk 1) n@dﬂ gﬂﬂu rl:iﬁ(ﬁ ﬁltratlon After ef:g

acfed with ethyl lizmgut frome. acdonitriley glazngg cfxz-l[a@t-zeﬁ Sb p, gum
- 15 on PW!‘MWWWWW%&MM@E%%&FE@&&e sol i i 1 es

) ___._$:_..f|Itered After recrystal - lIZW g@cetonitrile 200 rrg -of
e hyl  2-[ 4-( 3- t &1 tPrepaidiihl o #3(3f2rt. B oM hydroxypropoxy)benzaldehyde -
dy) phenyl 130m dazolﬁoﬂmpbxypgobay)bemndehydagzmg)ih Bded Gert) Gutylaming lgoahi)ed. 20

} [§E 40 20 A S urg_ splugien is refluxed for 17 hour“s:l dThe lclegcessdof te’f‘t t?x‘xltymne :
116 (- Cyano 6. pgf ‘r ﬁ;ﬁgﬁg T}ﬂgﬁ%@s&ﬁfv a solid residue. To this residye o o
: --mon of S+ 2- phenurs Imtaciichm b DL e e b 3

;5 g nol e) i re5di nebathy iufder méuvedipreiGS (201 mo. Hg). atﬂdeﬁce:&dedjmdﬁy:drslnﬁkee (:a’§m22 25

i 3310526 mol e of - Jrvridysatyea s&ﬂ luppa cxomcied witheshlorofserniThet he
-m ><'3te fie is stirred ,52&@@8‘ cf:,%f affgd ?ﬂ‘:ﬁ’ﬁ’%’ e;gg;gﬂy ! % %d‘ ded
| in

“algol uti on of GCHB-OJI!H'BCD nrtri
et yl f or mam_de 35 . The reactlon mxturg’ |s .25 stirred at room
efpe at.ur e for?4- 1/ H’!g‘f?én §-Iﬁﬁ%ﬁr@m§@m¢éﬂ@@%ﬁw}muae@ﬂmm- 30
T ‘The fluid resy N6 68s208e }é\@é . The

-';al "sol ution i sdmkbmadﬂ@ﬂdoeﬁwge toeﬁﬁderhers& q hdafeew@s nikuesY i €l d
1 . of S-2 phe 2 geanebat.h, cooled and added to a solution of 4-(3-tert. butylamino-2-hydroxy-

(5§
J5. 13- Cy aﬁ% ugay NHC% S, ggg eplp)dpE(ﬂ' j?gm]aﬁo |q:1) aggd concentrateg_ 35
b 5h r -
‘b1 (g Tert. butyl am! amé@ SR A SR 5o ot 5 moom tem .
i A-guspensi on of -nil$ dd saturated aqueous sodium carbonate (25 ml.) are added to 'i

:":'?';5 (3-cya o 6- W%g}rgﬂ mrh svkém#rates agd usdiltériﬂarﬂ vgshed iwith dider. After |
r

hloric a : %ﬁ%& L&f' lgg*l_‘yg“!,‘g"@é}f#@wwp‘a‘ﬂh the|40

t”smi“r A& O e |§ extracted with

d at room-tenpe ure
{of orm and the aqueous Iayer i s made meum,meth 40% sodi um hydr oxi de

| 435 tion %mre%? "’g% th et h%lli aCEth § and SR
ekt ract |s4§r|e o ‘&.82The _
diial white Sol i chehrsd {:le u!%oive?j; ;%‘"%‘ (?%ﬁxl{% o 45 :
5.14 g. of -S- GHg Gevtrostehm tdogm;/dhahyl maw?eﬂxyl&ymghpdeaﬂmyé ustd eitHoutfarther 1 i | €,

.,:_;L03 105C. C. S—PG{'@*“H*}H but ylI am no- 2-'hydr oxypr opoxy) ni coti nal dehyde

éo R I e o

fam ;j i task. is ‘heattisd of/\patutylaﬁthyder dierbyl acetal (25 g., 0.13 mole) in 2 N sodium hydroxide solu-
-extracted with chloroform 3100 ml.), dried over potassium carbonate, and concen-
' trated to dryness to give 34.3 g. of 2~(2,3-epoxypropoxy)benzaldehyde d1ethy1 acetal; -

= pary

G Preparanon of 2-(3-tert. butylamino-2-hydroxypropoxy)benzaldehyde ' ot
55 .. A solution of 2-(2, 3-epoxypropoxy)benzaldehyde diethyl acetal (53 g., 2.1 mole) - 55
" :and tert. butylamine (100 ml.) is heated to reflux for 2 hours and allowed to stand at -
. Toom teraperature overnight. The excess of fert. butylamine is removed under reduced -
- pressure (20 mm. Hg.) and the residue heated on a steam bath with 6 N hydrochloric
acld (300 ml.) After coolmg, the solution is neutralized with solid sodmm bicarbonate,

TR




sEnteT

total of {21 m. is collected. Heati .ng is disconti nued and the reaction :
solution|is cooled in a dry- i ce- acetane bath causing the starting material~");
t\'r/reprerprtate To t.he cold reaction mxture 45 "is added di i_sobutyl@
al um niu hydrrde in toluene (62:6 m. 0.075 nole of-0.17 g./m.) 45
drzapwi se|undegl nitrogen with stirri ng. Thp,;gjggi ow. reaction mxture is 7

==tTrred ¢old for | with Qo AETT JT IS UaLII .o lcnuved—ae—n@-t—ha-no?t__ :
(22 drop$) is adde { EGndy T ezgd’ﬁt”t dliepovend d ynd con-

" Chlorofofm is addedtdiem elutien t‘&bﬁlqd&’setaﬁﬂ g v Qﬁloﬂ&éﬁ% J’&S‘ rﬁ{iﬁ ) AN good

| stirring|the nixt url %i B¢ ap t—@@?édhlofﬂoen fAfiet rembal ¢f8h§sb194ﬁeﬁ‘nd ssure

i separatofy furnel eosef!é'“"a?e‘% fellé t°dw¢&8ga>he§§-tm 5

I concent rht ed under 0 re r%x’é' g 8 8‘%9.151 oil is added 1%

hydrochlpric acid @M&epdrau)m anfd z-tm(3mrxt mn@momy&@gp,g@ ﬁpﬁﬁf\_ﬁrﬁ% h for

" 1/2 hourf At this asi c, n- centrated hydriochlorrc acid

- is_added untijo thed@,k;nﬁ,§ :gu ﬁﬁg ORQerW#thr(ZGjﬂDnsmdﬁﬁs The
* nmiMure s cooled mdanlm A EndVM %’ S‘? ‘9‘““‘%"" tl Onlo
y and then extract edmﬂuqnzglhdhweo@cﬁrgg 0.0 ﬁdit)nacxﬁetuaﬁol o ého

: under . 55 . regfgg gsem )oa?q wjutiorbis bllayed af stﬁd@v rﬁgﬂtef Eoom tem-
1 I
| buyt amino- 2-wyar o B A ESITERE, T, e et Gl 1 e
. chloroform (3 XSO ml.) and separated The or nic layer over. s um s
S 2-[2-[U3-tert.-Bu @mndmo@cem ;’tniy,ﬂﬁ, PSR hy i i

d 60 _ To so " preeu tr"! dr!e?gtzé" lﬁ_’éﬂ@@ol@s mimde&)stduﬂa-HO (15

i s laddedg ~ h d am T;‘g' fﬁﬁmuﬂ g1°612 2- (3- rto@sylmrxez;-) and

, thg0 m xtjure is heated hour | mp

: 92, 3%2 EXAMPLEZB on a steam-bath. After

: cooling|the solution o) X,YP @P@mlhbn@hymmwypropoxy)

: ni cot i nal dehyde (1mge) cdn&n(m ﬁﬁnﬁ sou on c&g b

. angpni un hyd@®xi d eangitos2-Ipkdro copbly benzallchs r;' “Y‘ 55

: tenperafure, the &hq@ﬂdmm, nhemednsmwhera: feerduﬁ&dz ﬂ[‘?ﬁeﬁh@tﬁn over

steam (oncentr at tlt a"‘:g undg; e prosoute (ﬂﬁrmrﬂigﬁmxest thankd] wajer 20 hyI
* . acetate|(50 nt.) qgteuggdﬂ [fr‘ﬁé g ting 951“ Fﬁfeédmé VCL! aemwlﬁdAfﬂtatd

solid :
extracting t-A& or geth chld ragfe,r@l)&os,ggarmf %ﬁ? s}ﬂé ¥tragteds and
caocentfated to a wamasdxrapbedcxinrmﬁmdl Kg:p gﬁiﬁ%ﬁ%ﬂdﬁeﬁ ngess ,’Jj’%ec’l

, aluninafwi th chl or ke ; 1°‘Q§%f ha e&dremtuteélqﬂtthertommhﬁhgqu% The
fracti ops contai Nirdficed, ft 2§°° c; Pledlslﬂ Btiep pades whi ch

b ta tq giv

. is dissplveddin 10:79g. of 2-f 31;&: 5@ 1 ﬁrﬁl%ﬁ:% S s 35° .

f’ wadshed W th sat ur&%‘dzoé'(’félr um car bonat e 10 ) ut | on 8'?. ed congent rated

; Esopzlr?ljjl]z Eztglgf 32%&%3&"0%5 }gmh g:gwﬁgagﬁgfé) JI-| n gg&%&go rrg).

@6

’l

Thi s noh-cry4x al | belew seiorcl M/asdeaa\dﬂézﬂiéyﬁuxﬂe and gf
addut [prr] for - 7.Yslay suspengien éwamulwassttrmmorchmammﬂ Hﬂd:oﬁr
triturafed with e ﬁaf’iy_ E‘f:““i‘ge Q% LR Al G')lﬂ'héeve@%eﬂbaladdedlotqrate al'so.

yi el ded| sol i d on f&mpgat ahd f ° f&m re
conbi nefd and4sdi ssmgd-m r:hldmazsemmt) Haaaaand(;\rapumﬁgﬁﬁo e "&E " mﬁ 45

tyrbidify, whi ch threal dhsiedis Walhed swithi 3 W80, ﬂll:eﬂ de [err]-
[ér]. fand 0.2 “eous @\9 KOoH, e e H“%é}‘#l@ §H8'3122dg<£i 8-tert.
butyl'- fami no- 2- hyds amynrgqug -8 d £d 449

monohydr at e ( NVR and MasS pectroscopr c anal ySi s) mel ting at
110- [ erfr] 5% E 4-(3-Pyridyl)-2-

4-(3-tert-butylagm Mpq&y)phenyl]-xmldazole 50
4sd p- Nt hoxyphenyh,}mg chY i#ﬂ%ﬁ'w af’l d S-puidylglyexskt at e
trihydrlate (5.8 gARa mu?turpy{ A REN t)@jﬁn aﬁdg’mgt ig“ﬁ? in),

p- et hoxyphﬁgyl gly 'E? H‘d drlatadadeﬂ 3va@? (gﬁ mlL}). 308, hqh):ous
m. . doncentr at e p- butylanainda2rhydrox '@OXPDbe I's -
ol Z;wed to g}ﬁ% > m} xxgt?ano (233 zft After standing at ¥gom tempe?zf-
or 3 days, the methanol is removed under reduced pressure (20 mm) over steam
55 and the residue is covered with saturated Na,CO; (100 ml.), extracted with CHCI,
1 ) .- (3x150 ml.), dried over Na., 280, filtered and concentrated to dryness. The residue is
60 chromatographed on silica gel (600 mL) and the product eluted with 50%, CHCl,/ - 60
) _McOH. The crude product is further purified by chromatography on No. 2 neutral - -
| alumma (90 g.) and eIuted with 29, MeOH/CHCla Recrystalhzanon from aceto-




‘ynesy under reduc-ed “pressure '(.20" m"r)' Over St BAm At s
(‘3100 m.) and extracted with chloroform (3 x 100 nm.). "The organic
- {#®s dried over [err], filtered and concentrated to dryness. The

dud is chrorratographed on.silica gel 30 - (300 m.) and the prodUc_tgel"'
’t 1d"vmth 3-5% MeOH [err]. . The materlal is‘crys- ' 30 tallized from,
oh{-trlleto ve23g.-of .

- ]:- net hox = 13492352 i ofm .n . 1 84-498-6-—3———
2-(3F rbyrl dyl ) - 4- (4- hyrstnbl@ypn@nyIg)wenlr2§|angobM-mMW3-Mt-butyhm°-2-hydf°xYPr°'
41gt hoxyphenyl ) - mhfﬁy IrigNdr2olei i dazo ) and 48% HBr 35.

yt.). i.s heated to r ISt 2 4-3 Qer b 24 umnlJ Oy-ollepiiiaShleRL Lt e i's
terdd off and 35 cryfss al l erg (fromu?ysortaxe B@l - Mot 'g!I?lO ]to give 2.05 9.5

'3-pyridyl)-4- (4 rwgndxn%?dﬁg]eaomm@@ mi;\;asflad%pdrﬂs)-%ﬂﬁ3{t@tb:}ylan®o- o
-tert but y! am s%ﬁ S&xﬁﬁg&?y?bn 1sge % 6‘% ?qﬁlﬁﬁgﬁ% A
3’ astr

9n_of 2-pheny oéﬂlonb #hd concentrated on a steam b £ 40 -
pyidi-ne (3 o . ) I'EleCﬁﬁiltﬁxd folid Cerfder §-P-[du(Bilteds Fimbylafrtih omfyﬂﬂofypwpm)pmny 10

:? ) '. i{ne- 7 40 sul %W‘%H%‘F scaspepled)i tha@ol bydeogensebloride on -
oWy warned to r qg kY ir%ﬁg %?{ en'ﬁgre grre |
>} reacti on mxt%ﬂn,s&uﬁeeee?ri Qbd: hted (o180 Kb

di with a 98l ut iiDextaéted it pth l]acda ’[)he |orgamatﬂract(1eeomdnn tedatoch goai lwhched 15

"'Ioroform(3x5 n fritugati naFCO eie dy F€f¢45ﬁft°”€¢ el 2
: and. concen 4? ’SEZ‘Q OBver
"'mandflnally err reS| ua oil s dissolved in . .

dlrrethylforrramde (20rr1 ) BKAIMaHEeld dropvvrsetoamxture of

%”z'odryﬁ')) aﬁﬁ o ‘Eﬁ m:ﬁw R i o0, -
le 51‘;%., Ctﬁéxﬁnfxﬁltr

{efl-uxing for heaungﬂb ﬁSrﬁiniitEan steam GaA strRed did/ness
1 educed. pr essurelef To fo atureciv 30 mmutesaxdsad@dmamon ofSi-aihleeonicgtino-

* i witth IN?HG (48 Ok o elg) in gfmehy Eorwrmld ét%rﬁaw@gé & ed,

ceff racted with epHEl ﬁ%i.ﬁﬁffé“ﬂigs i Seh b “%E

A i), extracted. éhitdon GHAxed 268 Goitkntda ted dee e@mrpr{sﬁfd fo, yidld l18.81g06f S2d

SC) ir at ed—t.0 'dr; ynoheyyl-ﬂﬁt butyl-5 (3-Cyan‘ﬂ6@m@§9xmahyl)9m¢hdmm apgpilaphed on No.

"Iegﬁ,t_;-al alum-ga (2Q0 SO thy 496 Mo [err]. The crude

Bt s rr P ol B q,e Bt D A s &ﬂ;’ﬁp@&ry&%&@,ﬁ;&mﬁnd

‘Ut eof witB-40-50% Nhﬂds{segr]nmtn@dwmmn@d (603::1 O ZeilintiteO6h a steam

&tiorji t r:i £e to gi veb@)hﬂgﬁh d a Qm- @pqrmrsfqgal%/hcam'l‘henslgnh giia d:szlluth _

TO0X1 - o

o'.)phenyl 39 (BW a u(ggn lse ethiy ceﬁE %%yagxs dried and = 35

. concentrated under reduced pressure The residual w crystall:zed from

4}-('3 tert- butyI armhexaned-buyyd ggtﬂg)lplge -§-(3- terie, tmeybaiminé-2ctydidgypsopaty A
ut i on of 30- g of “@9‘9’6@"‘2’-’ [WP- —t butyl a| no 2- hydr oxypr opoxy) phenyl ]-

‘l"

o

sgar boxyl m ﬁtﬁzo' e ﬂ a utfylammo—z 3 Jm ﬁt l ﬁlana!dehy nicotinonitrile 40
i Fi*fil uar-ormet hyl i:m ﬁalalog @. mhle) antdduet(lzsf ecB@a,sk iselt ahwith st ni . )
i's heflted to reflux, 99 e*aweﬁ pwqciuedlsglsoﬁ Elh°f 1%y i de
4:s%:bubbl ed rapidly t@%@d{w “;g "> le?l E‘m ° g‘jﬁ;
ol l'ofled by -twogsmnd & dii u%ixmﬁ dme |(§1 a@&m g./ml.) 45
ehliory de is conti nuedrofmse mdcrt e:tvm;h m The) yellowvesdctio mmotisesnrrtﬁmld fat - '
treflwd and - m nfé' S@‘:lsgerql D i addsh followed
enpedat ure overni ghﬂm oa";[f’ Lol sﬁ%ﬁ&a' L & SiED
= OnCe t. rat. ed t 050?“’ ynﬁﬁﬁse el GpARIayecis sepatted, dried, and concentrated under 50
: o reduced pressure To the residual oil is added 1% hydrochlonc acid (43 ml.) and the '

mixture is heated on a steam bath for 1/2 hour. At this point the pH is basic. Con-
centrated hydrochloric acid is added until the pH is acid and heating is continued for
S * 15 minutes. The mixture is cooled and made basic with 40% sodium hydroxide solu- _
55 . -tion and then extracted with chloroform. The extract is dried and concentrated under. - 55
"+ "+ rgeduced pressure to yield 5.1 g. of S-6-(3-tert. butylammo-z-hydroxypropoxy) nicotin-
D -aldchyde as an oil which solidifies.

o _D 8-2!- [2-[3-tert. -Buty!ammo-Z—hydroxypropoxy)—S-oyndy!] -4—mﬂuo:on\ ethy!umd-

L azole o
- 60 - - - To sodium acetate trihydrate (2.16 g., 0.016 mole) in H;O (15 ml) is added = 60
LT d:'bromomﬂuotoacetone (2.16 g .» 0.008 moles) and the xmxgure is heated for 1/2 hour N




o D iimmanamn o SO PN A NI R TS AT T T NI SO U VA BV UL P/ VO TP

resi due i|s dissolved i-n water (150 m .) and the pH I's adj usted to 8 Wlth .
saturat eqd sodi um carbonate solution. The basic mxture is extracted with @

et hyl -acdtate and the 10 extracts are dried, filtered, and concentrated
- Grder reduced pressure to Vi eld a solid 10 whi ch I S recrystal I|zed from
aggtonitifile by yield the met hyl  2-[ 4- (3 t@%sputyl am no- 2-
—I'ry'd‘r'oxypropoxy p . == .uu,\y[me S Er—E~C- OG-0 sol i d_ 2
m p. 1681r [err] :% ter % %h qt 2‘gded 0 6-(3-tert -butylammo-z.
I

1cotma
bubyl ani fo- 2. hydr ox:;qadsmﬁok 05 B AR ’ AGRTRAY) %‘é@?ﬁfﬁiﬁgﬁﬁiﬁﬁé’fﬁi
15 A soluti on of 132te§n4ve 3111&&! reduced pressure (20 mm.) over steam. Concentrated

butdy| am fio- 2- ydro %ﬁg‘?ﬁr %{ rﬂﬂd-aﬂ‘&szyl@%ﬁb@ﬂwaataédeﬂlﬂﬂgc):n-l n 5
metbanol | (100 nil. julfes shé& %ﬁpmnrg gﬁﬁﬁ:‘d‘h raprh ovaqso%Fr] for :

24 hours| The reacslumina IWithchlb:GfotnS—m@ léﬁpéﬁﬁon e and
§r EAp etdaroppnsamed aad gmt:emréf toFH’QﬂU%tChSS solvéaCin\i t h 20

Ff daéo 3;?)% zg th seranavedi di@B G9bormed 10

net hanol YRR ]jy{s i m(@t@%{o&ﬂ@?’ty}'e to

- ]-4
yieldth 2- 4 (3- terThxs ﬁnntcyskﬁlﬁtd’@h was covered with hexane and allowed d
v oxy Opoxlg) phe&h A fox 7 domsc Rt reneharoloanie o irisus eiled WD et

148 [err he etltereal filtrate also yielded solid on standing at room tempera-

AT _er e B. but yml;ge(g;r%c:ggwgf combmed ang)}iit ‘ﬁéﬁﬂﬁ?“ﬁ@;@ 3§ %g

~solutiorp of 2-[4- '(ﬁctmdtdg:lmntydragwn@ggm A wqwa gab 25 e
armoyl i mjdazol e (0. xmf?xg’gir Py ti@uordme yhrmdmidaﬁbn ydxfateum cetic
anfyydri de 2% ot sﬁépeé“ ?Fm;&"‘ﬁn“ﬁ Hl‘g]t‘rl?-q Cng. The reaction - 20
solutior is refluxed with stirring for Exuprioyy s and then concentrated - °

under rdduced preshburdp-nihexyplesilRiGtpyddyiiniidazéleken up in et hanol and
saturat ¢d sodi um g_%’ %" JgPdivm agsta CImadtate)(Sérsm @tm)s B-@yhdixtecafhbﬁmeh de

tegperature 1’25”’ 2 n&ntrgtggm o ia {é@ Wh@ E(aéi( w wgrple@gur-e %?d |

thﬁ'z resi flue is chr ERREENAgI
Q)roform tfat |§,, STl
5-p

the | 30 stand @B adin NEMpRERLO bk rniBhX MTthe Qo] I

acetate The ext reteﬁuchspreiﬁurte&%ome)roverjﬂ%msaehwd&ﬁ te8 Nalct t(gé" & unm :
- concentfated undergy ? rI"cen?%fth%@XW 'Ehedereamc yxsss ddedouv&vmsegl to lts a

hydr ochf or i deo sal t(3m; ?]@en b I°8f phed TOPGﬁfFa gel .

et¥anol { et her. Thealhaémﬂotnlaago ) d,3|gso T‘gﬁi}; bas@&0

by tritfration wi thmsmt#t-al8d sodi um car bona e soI ut 10n. reec pase is

. extractpd into etwlz-{ssghaﬁ)eq.@&ydmypheaﬁﬁnfdmﬂextract Is dried over sodium
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A solution of 2—[4-(2,3-epoxypropoxy)phenyl-4-tnﬂuoromethyhmxdamle in tri-

nsulfate, filtered and 25 concentrated - ' Ay
-2 6-di chtoro-4-(3-tert- but yl am no- 2- hydroxypropoxy) benzal dehyde vvhr chis L(j |

.-;:‘:um hydr i de %g&gé rbqn l%o@rau (2 ur;l:z:g: 1. SChe be:lsrc solution is extracted -
i - butyI 2 no: a&g& itk ,b?:’ ?ﬁ’; 5 ;ﬂﬂf;;ﬁééﬁf&,f“e,yl

-1 Z\l 3 dr rret I39rl am no-A sdhitidti oK ydiuepaxryty phiea lgte](za-guooz ma)rand*r&bﬂognbmﬂuodrazol e3n

anol ogous im dazol es .which are enmgs by the present invention;:.

55 MaSSSPCC 371 m* peak T SRR 55




Oy 0 1~

S BB W T RS s

Y mr e ey

L2

- - .met hanol
T ¢action moat uﬂeced §res’3h
~concentfated e
-aqueous’

M dazol e
ol |

~at2s[ err]

2, 3-dichl

st |\§,r
_reacti.on

-separ ated. -
(3 x 25 fi).

‘bats. 10

melting
i n"anhydf
“m.of a p.
~al Powed {

- suPfate,

“(0.53
hydri de)
S—2-pheny
25 m. of

_ m
period of

l (;5.
Jx‘

hydrogen i ea'e- . J ErHT R e i
'g., equivalent to, 10 030 g., 0. 0126 n1 of active sodium .

s added over a perlod of ten mnutes to a stirred: sol uti.on of

-3-tert. butyl-5-hydroxynet hyl oxazol i dine (2.97 g, 0.0126 n) - (§E>
anhydr ous tol uene under nitrogen. The reaction m.xture is strrred
for 187m nutes,. [err] fdr 15 nrﬂﬂﬁEﬁZand frnaIIy at [err] for 30

hut es. The a T an oll et TS gt
60 15 mﬁ%&gm{, i??:%:l; xgﬂa li(eit i:ﬂﬂ f s R;'f ine. This solution is .
or o- 5- cyamqhy:cd 1

3

t ol uene
ed

aqugous 9
fillered

diluted |ith 60 m sofsur!ﬁkil

bat h for
m xture i

appr oxi

anhydrou=

chl ar of
The
0’8 )
butyl am p
butzgl am h
A solutip
35 het.erb

[err]. a
m). The

N

SR

At 62.58- [er

fes3tre (add Ghe residud) ded Th. tmmgg
[eré] xmr@r’ Myll-‘ﬁheﬂdwmuh ]aﬂgsaér eact |e§n m xXture Is.
rlapi dl'y at lﬁtl erara ¢ pve jarefrepdilyl @tilizsuto pre-Thi s 5
mxture is then 631503 on ﬂ‘r’f S fencompesied é’&lg{’% PreseRtiPYsaYAS- | ayer
20 The aqueous phase |sBaoAWmﬁi!ﬁ w th additional -toluene .

The t o %r -teﬁ ;apm@tlgdraxmropmbsms-mmmmmmsmymr ated

odi*urgychl ori 7g°"5§‘f Eydggnhydro dj_um sul f at S{%
iod
mm:@ur rmwmhﬁraﬁ Ackdzbifoth 0@“5?

and c oncend.305.,
aD los
Gnhygl@usﬂowateemderﬁmm I The Geattivd QhikoR i85

s extjgact in d“‘i:]ﬁliﬂn}'eﬁziﬁfaane :
M 2 gaquatin:rv.rates |ﬂg@ 'ﬁiﬁ 3 dﬁéme 6%"' is15,

OV

tely 12-14n 2¢hd dﬁaahydronemteneon mcmnuéreu&@ezeﬁg .2%. iacuon
m (4x50 m t;é:g%;ﬂ,@ 'é§° 3 rff vates andrbeS‘i@chr rlirhoeﬁl Thier

sodigym s cou "é,jiqm @Qfﬂd ‘%@“S’Ufe (
r errarzgr ng e@trictslaSe b V@séed Wit ma% uﬁx&g gs%hi

and on C yctr@s[se«huq: splfale, Jibered @f ht&r funder reduced pressure
0- 2- hydr o>§ d‘ill“ dhwigy uschydmchia&c iagidland ed

minutes. The acidic reaction

ous tol ue %tes th?‘mz‘rmg Chllled mxm‘%ﬂlzéo lq13’94 L

miytuget is pxtactedtmh chil ofexhn (4[>«50 mjl). THE di@rofbind I OQEN.
n of diis

ggﬂf % fdehyrir?ur eri elteedaad concamtrated 0. 0394
37 Mpsol uﬂ;&p@ % og ve ,gg-g? oM The

geneous r Q@bﬂvbﬁchhroes-uyampyﬁdxﬁetfs rigbﬁ d lﬁn °x§nd t héth .
[0 stand at 501 of 6S-Br(Beters . bﬁfilamncea by red at

10

5 mnutes

ture
) pﬂdﬁ)ﬁ 3ydﬂiﬂxda li©ad
e 1S®or

0- 2- hydro

Chi or of .of

resi dual
and stiry

)-Blckiorb-5-c§dn
d treated r%ﬁr o i )g““ﬁde yau;zat 200
t ur biggl SOMJT(OOBS‘DT O?Z &ngj‘nd&losgd ECQEE; mﬁﬁxﬁ”"tﬁh@%‘)&ﬁﬁ 35
or6

ot 1663 ;)
m ext r act hetmwneomrrbactmdp:xﬁifel 1e€hrfhuQE
Thqaearcuqnezdsmxeds itied S(L0°€. 4nd Ireited drop-40 The

f||tered
wﬁ %E iy v Biterg

oil (11.4 gs;,cw’ Aei diss twyidrsebmnorsr c acid
ydrods scdiu

cooled t
pHY
chlarid
chl or of
sul f-at e,
11!@6 g
fylanr
C -Sodi- y
50_ e
dof 1 U0
the.
solutror
butylam

r

555

o O-[err]
S agproxr matel

of S-2-(3-
no-2- hydro
m. ac epmt e(erﬁﬁen
honngeneo
odi br ompadg:

m-xture heﬁ);ﬁxdchaiol
no- 2- hydr

SO| ut | on i v %eated with a 109, excess of maleic acid h
:ﬁ:omutxon Wlw Lgljnmegther, 1.82 g of $-2-[2-(3-tert. butylfa;mo-a;i cdrlg:g-
g - propoxy)—3-chloro—5-pyndyl]-4-tnﬁuoromethyhm1dazole
- lated meltmg at 80.

ed. at;o[er &é@%ﬁeﬁg‘%ﬁeﬁﬁ (%ﬂ z

ThmGSlduaieat a4\ tshixlﬂt@d Mzmqmamusm
pingies T a httfoqgemous gcid stuwtipmis @cbledits —S@Ji U m

eO e
and extra % Z?‘o “s dwnh ﬁ’dgﬁ‘m lcgr:éh% !§G‘PPFP’51mate[hlbz

m ex}g act brmr(examr‘ﬁﬂ)n Bdofa - Q¥igdcts g’rtgadc% kS

aifaten ﬁlremie@dadonaemthtmed RARES pPreSude 225 rmi yiael d -
g of § -2-(3-tert butylamino-2-hydroxypropoxy)-3- chloromcounaldehyde as a

: égmﬁgrrﬁhzem@zaﬁ g e

ture] Iefittd at 100°C for 40 mmutes
his soluti

T

gr Thi s

s i 5erediresctd nymrauttéensl an)os,ua:dwmgwequ&m:ﬁw }gﬁ n%e ?B{%)i-é :
me(;hmthamh T]lal agjehy (i%}deluﬁcﬁ 19&@&:&%1@%

g o@ﬁl}ﬂ? T‘ﬁﬂ X2 4H00(8 Al ) .
f él% glgf oa Eamxs onc

solve
g al Bm ﬁl

filtered

(150 M) e The

m

r@basb@de _ The

60
hydmgen maleate 'was - iso-
SOC . . . .




b bbb by Ll bbbl it o S ad il S b faiatcdans oo © ine o maiiicionrs

'_rret h ‘n}ol / chl or of orm (2x100 m ) and 5% nethanol /chl orof orm (2 x 100 m )
AL ex‘x'racts are conbi ned, dried over anhydrous sodiumsulfate, filtered
-l 'hcentrat ed at reduced pressure (25 mm) to'yield 6.98 g.of glassy - g
-'{f,oam iThis foamis-dissolved in 60 absol ute ethanol and the solution

SRl te ged througxr a 150 g sr lica pad. The. fll,dozgszte is 60 concentrat ed tozg
.'-_'=srra Jj. ol une, treated 0% € cess of Tt erc—acTrt—armre—cht

Tdif ut%on wi.t h di et hy ab’f gytaingd ’Z’Y [‘2‘1"6‘819{‘% Pfumlﬂamn of the hydrogen

---'-‘buty fM no- 2- hydr oxy- . : :
ﬁrpp Yy) - 3-.chl oro- 5- pyWHéWWBAJIMMfISuororret hyI i m dazol e hydrogen mal eate L
“was isb- |ated nel'ting ét‘W%dP@FnS]‘heformubs L

B -,}?352 ' 28, The free base may ‘e .

f-ailred by cogivent i onal neutral i zatg gecﬂhy'l' rogeﬁs mal eate salt. WHAT °

W MIS: -- A conpound havi-ng: th rrurh ‘whi ch -each. of R ard .
f]‘ whi ch- are simlar .or. d|SS|mIar'!‘|s hydrogen [e?r] alkyl : .

ikt uted [err], alkyl “havi‘ng 1-3 subdtituents; cycl oalkyl’: aryI . .

sjiltt uted aryl ha\ﬂl%@ @lnamdl&uwhtlsareaniﬂamrdmgmduﬁhg:rmgup d;_aow 5-6

B vm ti

‘___at ons, hal ogeng:” q)amums, . hetem 3" H'@?tﬁsxﬁaqlqa aryb rsubisgituted aryl

: cyano, carboxy, carboxy (erivatives, o BIORR,) Mefr &P ofo6 ] stoms Pplwn’[ err].
'_'__.[err-] |s hydrogen [err] :al kyl., - hydroxy [err] al.kyl..or [err]" o
y1; [err] is a biwval ent aromat i ¢ group-Mavi. ng-6- rj.-ng at.ons .of .. “Whi ch
e ot herl han.carbon, "a*substituted bi\ I nt - aromat+c -group havrng 1-4
stuents, ‘Tused- fing bivalent”aronatic p having:9-10 ring-atons &9
—Ewhizeh=0- 2 ar e ‘ot her wheheR, it H or C,.caliyh @) .is 6l t daed: fa val ent :
“af griatli ¢ group havi “!l!rﬂs 5 hmﬁwgmﬁg%%ﬁﬂlo?% mgﬁolrzk%{gd?he]r where
ertr]iiis [err] al ky, “’e%\é S‘B‘I' é'i‘fEF’ Ccgrpdp, hayipg 1T4 titgpneg, [fused-or :
imlar, 13520 ca, ﬁk’tﬂ P .ES’P’E)&‘ G-E_%@mherthaned
'/ “al kyI or. [erm, {qem-r Ay jO ne ¢ 8rqg Sphettpamseg 15
~i¢al; _:ycl ic ring; and phar macol egical 1. accept abI e salts.- 20.thereof.. 2, A-.
orh 6=,nd of the formila: [err] in which R, [dlrlJ [err],[ert];- [err]: [err]
and } jg";rr] are.as defi. hed in.claimi. 25 3. A corrpound as clal med

ai'm2.in whic eerRx,] is IG5, AIKPY iAdJéaBE o K/ and®R k)&aﬁﬂrﬂecgm% or 5’5"“53‘ iy |
ed I

'.f.ha|rQ v di ned xarﬂdl,yd' oalyl Oh me rt@‘dl Cal
'-'cﬂhﬂag.dnd as c?al me ghe ‘kh*l’@“: ¢ aingj a'lds Pm?lbmﬂ’y h@"l’m@t e 20

forrpu [err} 30 h%f:ﬂ 3 or. 4 and each [err], which may" | ‘
}t L dlfferenfmr‘n efémﬂaz - i

\ be sanme as or. rom any other [err], . .is..hal.ogen, [err] -
op<y hydr oxy, cyano,- phenyl A N al kyl . R,S A/ﬁon‘pound as-claimed in
r"‘_-_ 4 where each [errf]. |ndep,e d{d’éu,éﬂbr [err], haI ogen or
[edrfsal kyl .. 6. Aconpound as clalrred ncla|m3|n |ch[err] :
hy rrogen hal oal kyl;-:[err}. 35 -al Iﬁyl ~het erocycl i ¢, phenyl, subst i tuted

--"phémv' naving 1-5 Sl 4 Se] RIRPRAYEDL WaesslSs Sphegt ecfrom hal ogen,

[e{ rr]e_j al kyl , 15yano . 3. A compound as claimed in claim 2 in which R; is a pyridinediyl, alkyl, '
t .~ diyl, halopyridinediyl, naphthalenediyl, or hydrogenatead nap%{hal:leégi ralgcg{ndme- .25
.4, A compound as claxmed in clmm 2 in. Whlch Rs is phenylene havmg the =
 formula:
wherexzs 0, 1, 2 3or4and each R., whxch maybethesameas or dxffetent from 30 .

" any other R, is halogen, C, alkoxy, hydroxy, cyano, phenyl or C,., alkyl. ' :
5. A compound as claimed in claim 4 wh ¢ ep ' :
| otherGReAhalogen Ol;iCH i m 4 where each R, is, independently of any
compound as claimed in claim 3 in which R, is hydrogen, haloalkyl, C
alkyl, heterocyclic, phenyl, substituted phenyl ha 1— : tly
from halo’g iy C;-,. alkyl, cyanof yl having 1—5 .substxtue.nts independently 35
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28 Thie free base may be obtained by conventional neutrarizationoef—the

hydrogen nal eate salt. WHAT WVE CLAIMIS:- 1. A coi &l f or mul a:
g T e S LT e
each:of R and [err], which are simlar or dissimlart 1cs oy anerr]

al kyl'; substityted [err] alkyl having 1-3 I tuents, cycloal kyl, aryl,
sub)s{tj‘i t ut-.ed-a-lt”hg-l-_—'haﬂohi-ﬁg oo G St -5 l’é%?ergmﬁl GmegOU—haning 5.
ring: &tons, hal-ogen; dheifes bosamipiby obrined by yonsieionah nivwelizaticar of [the hydrogeh Wher e
[erri-]éfis H or [err]'m&?‘kﬁl‘; [err] is hydrogen, [err] alkyl, hydroxy-[err]

al kyli;or [err] al keny kinA¥ weScearm ialent aromatic group having 6. ring, atons
of ‘ifti.ch 0-2 are ot hen. A baibocaiiiadifig the fsmis! i t ut ed bival ent aromatic group
having 1-4 substituents, fused- ring bivalent ar qpatic group havi ng 9-10

rim !atoms of _which 0-2 are other tRang-a5 cgfbon, Ror substituted - ‘
fusdd-ring bi®alent aromatic group mali g% BobseHthyj nts; 15 [err] is 5
hy;d{\dxy or [err] where [err] is [err] ¥l kyl, and each & [err] and [err],

vvhlc } are simlar or dissimlar, is hy#r ogen,. [err] alkyl, cycloalkyl or .. )
substlituted [err] a khich €ich bERIahd ROWHi@ drd sid1 dr AlsSifbar! @ hg@togeh, 0T, afkyld- 6
rrelhb'e;red N-al i cycl isebstitured ; C.ap dilkpih having CB+D Gulsseitubnts, agdefiyh iy, sibitiged 2iy]
thereof . 2. A conpdavies {5t ybstituspip Jetefoesicliq gropp \hawingn SRS fingr atpms, [halogep,

[erd], [err],[err] SHES[EPYY GPEIMWMIFRED in claim 1. 25 3. A
compound as clainmed in claim2.in which Jerrg is a pyridinediyl, .

al kyl'pyridine- 25 diyl, hal opyridinediyl, Qgpht-hal enediyl, or hydrogenated
napht:hal enedi3® radical. 4. A conmpound as T Red in claim2 in which [errlo

i s jphenyl ene havi ”gthJQQz.f'Qﬁrﬂilé}i '; R. i fobén, & ) L b iC.3 4 er_l‘d each
R whi-ch may be t hQIkEITER, 36a Bivaléhk bbb Hroup! tabing 30:2‘5‘3m9§§m£‘ &-f-ﬂgytmroth"ir

hal ogen, [err] al kchay,b catbym raosupstingedabivalenp homytic group( baving lad4k substitdents,Afusednpound
asriclai med in cl ai Frgl bixkent aromatchgrbup hdving $-—10ribe peons of tvhich Of—2auny othértttan

[gf z] , hal oget? or ﬁ%ﬁ%“;s peibgred fuged-ring bivalsai rematis arpup heiiae Irdciubstimesssi n 15
¥, p [err] is hydrogen, al oal kyl, [err] 3% al kyl, heterocyclic, . .
‘phenyl , substituted phenyl having 1-5 substiftuents independently 35.
selgedted from hal ogen, [err] alkyl, cya —R9 S

1, 492, 352 en R. i ' 29 .where .each of Y. and Z is
hyeiibgen or Terr] sy, &f‘%%&ﬁ?& E‘m“&iﬁ’?@%ﬁ"%ﬁ R
claitmed in cl® m 3fom asi-gh ojemberdd Nsalicydié | rit@y @i tphyrinacopBiedlly| accepidble Ceks, 20
thgﬁ@lyl , furyl, [GW%C%%LdunSX?LESfonSL{lﬁrrI al koxy) phenyl , hal ophenyl or )
met hyl - ' ' : _ o

AR .
IR C P W ' R
*!, s _ L . R,ILR,-O-CH,-&H-G‘;—N( '
. . . . . R
4

o ' in which R, Ry, Ry, R;, R, R; and R, are as defined in claim 1.
' j 25 . . 3. A compound as claimed in claim 2 in which R; is a pyridinediyl, alkylpyridine- 25
g diyl, halopyridinediyl, naphthalenediyl, or hydrogenated naphthalenediyl radical.

¢ Jla A compound as claimed in claim 2 in which R; is phenyiy;,ne baving the

ormula:

IR,

30" where x is 0, 1, 2, 3 or 4 and each R., which may be the same as or different from 30
. ! i any other R,, is halogen, C,, alkoxy, hydroxy, cyano, phenyl or C,-, alkyL
, i 5. A compound as claimed in claim 4 where each R, is, independently of any
{ A other R,, halogen or C,_, alkyl. .
oL : 6. A compound as claimed in claim 3 in which R, is hydrogen, haloalkyl, C,_,
Co 35 alkyl, heterocyclic, phenyl, substituted phenyl having 1—35 substituents independently 35
R selected from halogen, C,, alkyl, cyane,

0
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phenyl. 5 - 8. Acorrpound as clained in claim?7.in which [err] s H -
and [err] ip [err] alkyl. 5 9. A conpound ‘as clained in claim8.in C

“which [err]fis [err] br anched al kyl. 10. A corrpound as m ﬂ I
inhich [grr] is tert-butyl. 11. A conpound as cl ai rrecl m:ml Imum mmm ch
[erg] is tdifluagonethyt. 12. A corrpound aslgz%{red in claifm?2 it vhich R,

=5 [err] is™A—{erTi—S ™ s—+0 ettty —eritet—f-ettrt—i-&

n hydr oxy. - where each of Y and Z is hydrogen or C,. - allkyl or a (C.y, alkoxy) catlj_o@yl,lS A

. conmpound
~.claimed i
as claine

A clai med | i‘%{ R lF‘rs ,%’}ﬂm ﬁf)‘? fn Wh‘ ﬁ ‘°m Hggﬂr:gd as
claim12 pnel:g ch [err % éds‘ﬂko ;F' br&jophens] or m ound .
in cdaimi12 $rﬂwlmpe¢nd[ae¢1m§nedmchkn déf wiidoRJ iHeh@ RPTs€, . 3yl A :

s flaimed i n jy RO A i § I Wb CopSafracsll g 1] i 5

gund
. as - { defined in cigiang d as claimed in cl h
:'15’% A tompound as_cl mmmgﬁi'ﬂciiwn%’&a‘ﬂucﬁ% i mh R}‘;s ttfli%l?mf’ﬁi‘%’sﬁ Rl R 1S

=

1. 18.s A ponpoufd as e#%KYh@d&nhatﬂrame 15 |n V\/m ch x is O. . A conpbund ofg
the rormfa"[orr] 20° ATtk 2 rﬂﬁr‘gﬁ’ g e 7
L are as defined in clai A compound as claimed in claim 12 in whrchR3 ﬁna ifi cla }md as
Tclaimed ih claim19 in m:nAodom uh&a.hgwmalgﬁrt i WIS@NR.OH ofal ! sr n .
"-cl.ai.;m [ ip whidh R3 elaj . 22. A conpound as cI ai me 15
‘claim 20| n which [err]j E ﬁgﬁ 'ml; ;"J%%Brphﬂfmuhs)f&larlned in
claim22 |{n which the 21 Acompoundoftheformuh 15 is which 5 iy -

25 poup. has the formuta:: [err]-.24: 2 - [4 - (3 - tert - butylam no - 2 -

- hydr.oxyprppoxy) - phenyl] - 4 - trefl uo_r d‘rt ‘et hylRrmjdazol-e and ¢ st -
pharmacol pgi cal Iy acceptable salts t)!'eﬂaeﬁﬂ cgo0 Ra’j(?in, 25. (S) - 2 - [4

- (3 - teft - butylamino - 2 - hdeoxypropoxy) henyl] - 4- -30 . o
trifl uoroTret hyI i i dazol e and phar macol ogi cal Iy accerﬁ:abl e salts thereof.

26. 4S) 2 (420 (3 in which R, R, (Rl B ROIR)Qnd RY are sl MARQNREAPRXY) - phenyl] - o
4- fret hylji m dazol e-and2 mmdvglamﬁhwm&iﬂtv&hhmﬂiyhiogent her eof . 27. 2' -

" [4 - (3.-] cyclopropyla com, P A% {osiaim dyig pyridifiediylt ri - 35
1 uoronethyli ni dazol e dcaﬁé%"nd % Ao A f éé Re ‘551;10 widinediyle of .

we W TiRé

35 28. (9 - 2 - [4 - (3 - tert- butyl am. ng - ydroxypropoxy)

s phenyl] -| 4- (4 -. et hoxypheny| )| i dazol e ~angd rrracol agically accept abI e

» salts thegreof: 2:-29 2- [4 - (3 - tert _gg_t%(# 2 7 hydr oxypr opoxy) . 25

# pheﬁ‘ill] -1 4 - cyano- i m dazol e and ceptable salts. . :
t hereof . 40 . (S) [4- (3--tert -.b | ami no - 2- : '

' hyd‘r.oxypropoxy) pﬁ@ﬁ@/l‘?’hﬁfmﬂMO (2 - thi enyl )imidazole and ¢
‘phar macoljogi'cal | y-acceptabl e salts ther eof 3l A orrpound havi ng - the

uoromethyhmldazole and pharmacologically acceptable salts thereof.
-26. (S)2-[4-(3 - tert - butylamino - 2 - hydroxypropoxy) - phenyl] -
methgl;mxzdazc}lz an?spharmiacologrclally acceptable salts thereof,
- cyclopropylamino - 2 ~ hydroxypropox henyl 3
35 - fluorometh llmxdazole and pharmacologically accegtableysgltf(t)hgeo phenyl] - 4 - i 35
‘. 28, (S) - [4 - (3 - tert - butylamino - hydroxypropoxy) phenyl] -
_ S ( in;etgoxy[};hen(ysl)m:xdazolg anlg pharmacologxcally acceptable salts theteof '
| 30 .| - . : = tert - butylamino - 2 - hydroxypro, h D
" _nmd;%ole( ;)nd %hanfl;.colosgxcally acceptable salts %herez}’ poxy) " phenyi] - 4 - eyano-
. - {3 - tert - butylamino - 2 - hydroxypropox henyl] - :
L @- thxeerl)xmxdazole and pharmacologically acceptable galts thygte& ) - pheayl] 1
compound havmg the formula

_ . . S ey 00~ CHz-CH-CH-N - £ - butyl

formul a [rerr] and phar macol ogi cal |y quhl gﬂegl_ s thereof. 45 .
~ 32. -A conpound as clained in-Caim 3 vr ng the S i"StRdr confi gurat ion.
45° 30- . 1,492,352 -
30 33. S} {n(“% dfit ( I-émlnome 2- hydioeghraps yyprpmy!y).; n&um.chl oro
-.- 535 pyri dyI | R 4_ dmé %‘8 f§? t #cceptable salts thereof.
. ert utyIammo 2 - hydroxypropoxy) - phenyl] - 30 .

. and pharmacologxcally acceptable salts thereof, i :
5 32, A compound as claxmed in Claim 3] having the S-isomer conﬁgurat:on -4




L B et TS IEN NPY S DS TR EIE o5 1w T 57 JO R TVE 1R VF F- YRR SREVNERT € £ 20, St 2 FPeAE ST EE SR X TR ERiet TR % Lo A
34. S+ 2 - [2 - (3 - tert.butylamno - 2 - hydroxypropoxy) .- 3 --chloro -

5% pykidyl -4 - trifluoronethylimidazol e hydrogen nmal eate. 35. A method of

prepari ng-an i mdazole as clainmed in-claiml in whi ' 5 '
h?‘d’roy t Hat conprises the reaction of an epoxide ,mmmm,lmwlmm a- -
Terr] with an gyrine having the formila: [guejast0 ° Vhete R ferr], . .
fertlderr], | , Ut et e 36— —o—

L R e i
L ydl ogen, L : terk: K ' - -5
“goprpRund havi ng t hepyridylirud atriflidsomethylimidazole hydrogen maleate? z [er%'!l]) '

S350 h\t he predence ,of %rrgfﬁ‘?‘%ﬁd WpEoperiog an [imidezple 2 clainied irf claim] 1, in[ Which| Raisd - 5
fertpilare ho dot i netUoK> At FoPTes th rasioneet 4B 30O BRSPS HERM Compound as

{ffgd in claim1, substantially as herejnbefore dgscribed in any one of

“exlamjlies 1-50. 38. -A’conpound ‘as cl aj .B.ug',qbaé,m_sﬂynen prepared by a
“fethadd as claimed in 20 . any one df 4fains 35 to 37. ~: - o]
-‘ LI : . .o v . . 5 * . . . . : e Lo - :
..20189:+" A phar maceuti cal conposition conpdising a_conpound as clained in |
=o€l aiy 151 -and- a pharmacol ogi cal |'y accept able cempoundi ng agent .. 40.. A :
2eanogi tion as cl ai wihicniaming havingii8Jormula: t he form of -.a tablet.- 41, “A _
=Conpggition as clainmed in claim39, in t_hW mof a capsule. 25 .-
sconposi tion as clained in claim39,"° e formof an i'njectable _,
251613. AeRR)RS R, K/RA6d R] i #Rmidedincla@h 0 39, in the formof a
iid. suspensi on. .44 36,4 qusthod of piepmingun Ghidiznie ds claimed b (aiAQ, ini whidh!R, % or m &
I'ytion, di sper SPYneenShas Fampsises smcting p epmppund bayingahefomplisi t i on as cl ai ned
“qry one of clains 39 to 44, in which thegsai g 30 . conmpound is a =
onppuhd as ctainmed in any one of claims 1 fo and 38. .30
E}_;L_T',)D',_?fporrposi tion as clainmed.in clai'm39 ntially as hereinbefore .
esgrfitbed in.any one of Fornulations | to V.- FOx the, Applicants:: D.:YOUNG
«fipf . Chartered Patent Agents, 9 & 10 Staple Inh, London,. WC1V.7RD.
HGlEd for Her Majwidtaompduhdihiving @ieyforhufat Ce, by the Courier Press; . . -
'-'_.__f_"}’_:jg-ton_ Spa, 1977 Published by The Patent O fice, 25 Southanpton
I Fc;:i‘;ngs,'_ London,- WC2A 1AY, fro \Wni.ch copi esll‘may be Bbt ai ned. S
s B : './C—R,—O—CH;—CH—CH,N_\_ o s
S * in the presence of ammonia, where R, R, Ry, Ry, R, and R, ate as defined in claim 1. i
R 37. A method of preparing a compound as claimed in claim 1, substantially as H
~ hereinbefore described in any one of examples 1—50. -
E 38, A compound as claimed in claim 1 when prepared by a method as claimed in :
T 20 any one of claims 35 10 37. . _ " ' ' 20
_ 39, A pharmaceutical composition comprising a compound as claimed in claim 1
- and a pharmacologically acceptable compounding agent. '
o ~ . - 40, A composition as claimed in claim 39, in the form of a tablet.
S 41. A composition as claimed in claim 39, in the form of a capsule. _
C Ay 25 42. A composition as claimed in claim 39, in the form of an injectable solution. ‘25
E 43. A composition as claimed in claim 39, in the form of a liquid suspension.
g _ : 44. A composition as claimed in claim 39, in the form of a solution, dispersion,
o S . : emulsion or aerosol.
o R - 45. A composition as claimed in any one of claims 39 to 44, in which the said
_ i P A o . compound is a compound as claimed in any one of claims 1 to 34 and 38. : 30
i . 46. A composition as claimed in claim 39 substantially as hereinbefore described i
} in any one of FormulationsIto V. S : i
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