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-f | uor Or.iyrl i my oxy; d thoxy; (1 Ikyl- Jio%Ty xy; or G -walkyloxy optuonally substituted with
- halo, hydroxy, Ci-salkyloxy, amino, mono- and dI(C1 —galkyl)amino, trifluoromethyl, carboxyl, Ci - alkylox-
ycarbonyl, Ar', Ar-O-, Ar2-S-, Cz-7cycloalkyl, 2,3-dihydro- 1,4-benzodioxinyl, 1H-benzimidazolyl, C1 -salkyl
.. 45. substituted 1H—benzimidazolyl, (1,1’-biphenyl)}-4-yl or with 2,3-dihydro-2-oxo-1 _H-lSénzimidazolyI;
: R3.is hydrogen, nitro, amino, mono- and di(C1~s alkyl) amino, halo, C;—salkyl, hydroxy or Cy -salkyloxy;
wherein Ar! is phenyl, substituted phenyl, naphthalenyl, pyridinyl, ammopyrldlnyl imidazolyl, tnazolyl
thienyl; halothienyl, furanyl, Ci —¢alkylfuranyl, halofurany! or thiazolyl; and
Ar?’is phenyl, substituted phenyl or pyridinyl, said substituted phenyl being phenyl substituted with up
.50 to 3 substituents each independently selected from halo, hydroxy, hydroxymethyl, trifluoromethyl, Gi-
-salkyl, C1-galkyloxy, Ci-salkyloxycarbonyl, carboxyl, formyl, (hydroxyimino)methyl, cyano, amino, mono-
-and di(C1-salkyl) amino and nitro;
As used in the foregoing definitions the term halo is. generic to fluoro, chloro, bromo and iodo; the term
"Ci-salkyl" is meant to include straight and branch chained saturated: hydrocarbon radicals having from 1
56 to 6 carbon atoms such as, for example, methyl, ethyl, 1-methylethyl, 1,1-dimethylethyl, propyl, 2-
. methylpropyl, butyl, pentyl, hexyl and the like; "Ci-10alkyl” is meant to include Ci-salkyl radicals, as
. defined hereinabove, and- the higher homologs thereof having from 7 to 10. carbon atoms; the term
"Ga-7cycloalkyl™ is generic to cyclepropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. "C-
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1H bepzishgd ﬁc?c@ vein| 12 lig” hydtose; RS WPRYdrdgbh, bkl DgHaAYI 5+ SbéMlityd phenyl; and R2 is
(1, 1- bi RjR6Ysh:)Cs-AAfcloatkyly bicycidl2. 2 Heptar2 dshmyur@namaew 1,2 blasvam/arshaphmabngl; . and
R3 i s hyxl; Qg8 Bptfhallp istifsttuted with phenyl, substituted phenyl or Cs-7cycloalkyl; or C1-galkyloxy option-
ally substituted with phenoxy, phenyithio, C3—7cycloalkyl, phenyl or substituted phenyl.
Especially preferred compounds within the invention are those more particularly preferred compounds
s0 of formula (I) wherein R' ‘is phenyl optionally substituted ‘with halo, Ci-salkyl, Ci-—salkyloxy or
-trifluoromethyl; and R2 is Cy—galkyl.
More especially preferred compounds within the inventlon are those especially preferred compounds of
- formula (I) wherein R! is phenyl or halophenyl and R2 is Cy—salkyl.
The most preferred compounds within the invention are selected form the group consisting of 8-[(1H- -
. 85 imidazol-1-yl)phenylmethyl}-1-methyl-1H-benzotriazole,  6-[(4-chlorophenyl)(1H-1,2,4-triazol-1-yl)methyl}- -
methyl-1H-benzotriazole, the pharmacseutically acceptable acid addition salts and possible stereochemically
|someric forms thereof.
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Compounds of formula (I} wherein A'=A2-A3=A* is a bivalent radical of formula (a-l), said compounds
"being represented by formula (i-a-1), may also be prepared by reacting a benzotriazole of formula (ll) with a
1-protected imidazole of formula (lil-a) following the N-alkylation procedures described hereinabove for the
45 preparation of compounds of formula (l) starting from (il) and (Ilt).

- n"-n-.‘—Ll | N_’—Ll .
50 .Kn + an ey h\N | ?
. ' , ' 1} LA
(I11-a) R -Cr th
3
55 R (I-a-1)

_ In(lll-a) R* represents a protective group s_uch' as, for example, Ci - alkylcarbonyl, C;—galkyloxycarbonyl,
-arylcarbonyl or a tri{Cy ~salkyl)silyl group: In some instances the reaction of (lli-a) with () first yields a 1-
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The compounds of formula (I) may also be prepared by reacting an aicohol of formula (VI) with a
reagent of formula (VIl), such as, for example, a 1,1'-carbonylbis[1ﬂ-imidazole].

2o
B z:; N R —?—2“1\11 /A '"?"R
| . . Hn- + 13,4/ \A4 ) (1)
(VII)
50 (V1)

In (Vi) X represents > C=0, S or > C=0. in some instances the reaction of (VI) with (VIi) first yields
an intermediate of formula (VIll) which may in situ or, if desired, after isolating and further purifying it, be
5 . converted to the desired compound of formula ().
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in the presence of Qproprl ate reductant. Preferably, the said
“eami‘nati-on -t eacti og-l-a

conducted wi th an aqueous sol ution-of “nitrous—acid -~

'f “orof-a‘nitrite sakllt |%"\4a suitable acid in the presence of -a reducing agent .

‘such as, for exarrpre‘l‘ ypo- phosphorous acid, formic acid, at a |ower
..-.;.f.tenf)erature 40 Toe corrpounds of formula. (1) may al so be prepared. by
reactlng an al cohol of formul agtVl) with a reagent of formula (VIl), such
for exanpl e, a 101 -carbomyl bis[1 Himdazole]. R 2 [err] [err] (VII)
S (V) I prnasents [err] C, = 13[ Sor [err] C=0.1In
n¥|nstancesthe la‘& ) with (VIl) 1(Y'+ )yields an i nternedi ate
ormula (Vill) whic n s uor, if desired, after isolating and
'-further purifying it, be 55 converted to the desired conmpound of fornula

(1) Baid reaEEc’ana?%gnvgr?&tl be Ebiickedan & SUithtdie ddeMmALch dsEBCxhrmple, ERBthEDEY. ﬁm-ent ly
be comefétdwarafuﬁw & BRbgRndidd MRREarbont B.gadi- of @ichirsMmidng; a Aydretialded, e.c. J.
“NArs thomnéie) hethlyIBénzétaY alketonel ey 2-p?opbﬁt:lnagaiwyeztpémedmmnbmathyworgammdwN—or

- tri chlometiyRtdiamas, on rixtcles oA stANsolvents . In dlder t @R theTliadty lpete) 7 @y ba

__ ket onegvaatagroys &-hpat tpaceotivn, mbduraet hyl - 2- pent anone; N, N-di et hyl f or mani de,

N, N di nBelrginpaedsaotiadeyla fircamalietnativels be preparerhunder| similart onditions & atkedestribedinhance

the rdectilesture dorethei prepesgjion) cof chbpzetriazaipso stertingo fiawa epprdpdate cheozepesiiamilesteir e. The
c oafto haldritrabpnzprsr derivaives) Depensing ah thermatie) of the pukistituent Bhia therompriads of formuia )

condi t¢ %@ewda%fomrwmrqsmwm q"?’?‘éﬁ‘- 8e Wjligeds or the pre ar atj on of
b_enzot H?o‘f*’g@mg‘t’ "f F')oﬁ‘i'e"{o'fb %‘ éﬁz e’f'fé'o‘?"& Shwith A,

hal on| 7(5’l§ ] qAlkgloxy, MTFE b'@' Zr‘ﬂ uent

t’* Gl l

. " Lrer)%}a b’(fm oun s . nylr 8?é o dor! F frongaapnB alropn&f% st tdute? ;5;1?) lie§ Prnéial)
o %d' H‘ ar kyl optional I y subst ituted with Ar,

' -[err]cycloalkyl hydroxy or [err]al kyloxy; [err]al kenyl; [err]alkynyl;

wherei'n

" -[err] cycl oalkyl; bicyclo[2.2.1]- heptan-2-yl; 2,3-d hydr o- 1H'i ndenyl ; or

A 2403, 4- tet rahydr onapht hal enyl , sai d radical beingrepresented by 25 [err]
Tapdsaid: nds by (1-b), may be derived fromﬁaé-aﬁpropr ately
= substi tut'h.d dilam ne of forrml&a(z é%éi\éndl azotat i g\h ntysubsaguﬁnt

_:.I:.'cycl [ zat I om:/l—‘? mmz a eyclization ' N\
_-_[err] on | . cH ”N

R 30

B 3 2 i

W (1X) _ - o (I-b)

40 Said diazotative cyeclization reaction can be carried out by stirring the diamine of formula {IX).in an acidic
- nitrite solution. Preferably the said reaction is conducted with an aqueous solution of nitrous acid or of a
nitrite salt,- e.g., sodium nitrite in the presence of a suitable acid such as, for example, hydrochloric acid,
hydrobromic acid, formic acid, acetic acid, propanoic acid and the like acids, at a low temperature.
- The compounds of formula (1), wherein R? is hydroxy, said compounds being represented by formula (J-
45 c-1), can be prepared by cyclizing an appropriately substituted azole of formula (X), which in situ may be
" formed by reacting an intermediate of formula (XI) with hydrazine (XI} or a hydrate thereof.

S R | R

- 50 AZ_’_ A3 _L. 3
I | | : _
h Tl 11 e

: NN \N/ _
3 | NO, H,N-NH, (XII) o1 ] -NO,, cyclization
R ~CHE 1 . > R -CH _ _____9

5% 2 W _ R3 -m!2 reaction

(X1) ' (X)



P [err]. 40:. Said-
...-:-_.d| azot atrve cycl i zation reactron can be carri ed out by stirri ng the di am ne
fprrrul a- (IX) in an acidic nlsprotzgamml on. Preferably the said

St ion- |$ ‘conduct ed with an agueous solution of nitrous-acid or of a "~
:'__nrtrrte salt, e.g., sodiumnitrite in the presence of a suitable acid such
- for exarrpl e, hydrochloric ackd, hydrobromc acid, formc acid, acetic

-....‘.acrd -propanoi.c-.aci-d-and-t-he Lizké 38ids, -at a |ow. terr.per.at.u.r.e......u..'.lfh.e........u......-._..-....-.--..........-....

. ..corrpounds of formula (1), whengih {iqrr] _ gghydr oxy, said conpounds bei ng
~.represented by formula (I- 455{@9@] can e prepared by cyclizing an . :
'__':approﬁrl ately substituted azol g of NR), which in situ may be forned
“by.reacting an internediate off f (X )valth hydr azi ne (XI I) or a
hydrate thereof. R 50 [err] [er3]l A~ [err] 55 -
siferr]e (XI) :6.. EP 0 293 978 Bl err!S (XI') [err] represents an . o
-approgyri.ate |eaving group such as - ")%a)rrrpl e, hal-o, preferably fluoro,
‘chloro or bronp, a sulfonyloxy group, e.g., methylsulfonyl oxy or

- 4-methyl beﬂz(ﬁlf'ﬁﬁ WlpteRbhid svapprofiatededviRg lgloap K06h @ Yor @kan i, hdid Ipferekdbly fBoref cRidid:  The
“-eychi zatdr BrombSRdiibriyidxy GupDEg. CbthyIongibhly dP Yerfoltytbbrizo@sibnyloR$, oF ek alkyRxpPér -
-~ for mul a ¢ XJakyithie grinip! Thel drzaiah Reaction nidly Bl caradd it byesiring @R inteRRddiateSa iaraah pguch
~as, far wixagidhane M8 seilable Reattion-ef solveEsubifax) for exaimp@aN alcoRol,[b.g0 meetiahal, sthanol,
lwt ano| 2-mepandl,hicbukanél @ndthe ke on lam Bt hipgrodacon lelyd benzeneg methylisdnzena,limethylben-
. met hy] beegemd thedikexsSotngiiatelevatee temparatiires inay bé kepropfaeriavenbencesthe vkt af the reaction
.t enper atand ersferably theereaglipy is pariiegitost at theaefiva teoweretues of the eeacton nixture. dfertcompietiond
. pr ef er aldhey raattion mbdire jiv preferably -poplec: andospidifigd with @n agifiic gelutiop éﬁ%ﬁatﬂ!ﬁ rexaregle, tah e
K_(Ft oo rhydioshiarie acid sfutien. conpl etion, the reaction mxture | s pr ef er ably -

ed and TRecsoaPYnge of fprmyla '1)698" yther §e [9nikvisied ik @ repgent ohfo @“0 920

| hydr ochla(Strkf‘?i”"aB'P durss soFi"epaT' 90?°"T°8‘r"ﬂﬁ °§1' pula (ke 2) ?ﬁer be
| Oya| Kyl aotpg d I ? nf° Yﬁ d ‘% ?di %3- ..a:k)ényloxy,

Cpr ocegur%z"“ \"HE@’ fAé? 5\91 e "8¥ oRRsfiiorelv u Q 81"91’%’1’??&'?%1 ™ %-2)
“wher ef’n I's optionally substltuted [err] al kyl oxy, optionally substituted

-~ [err] al kenyl oxy,[err]al kynyl oxy, pyrimdinyloxy, di[err] nmethoxy or (1
.-lerr] alkyl-4-pgperidinyl)oxy, the said radical peing represented by 0- 25
Lerr] R. : [err] [err] Sard )g'l kylation-is

.eonvep. ent I y i -eqlel-ué’ted in a sutable reaction- | ol vent 0 42 m xt ure of
..such sol vent 1 40!t 4Sui t algHe reacti on- hnert solih-e %&are fOsR” exanpl e, an
L.aroanatic hydro‘e&(bon e. d, . benzend-Biie W}Flbhnz‘eﬂe’ diget rjlyl benzene, and
Sthe.like; 2 |dudg .3 , "s met hanol . ..
'd_pol ar aprotrc Soly mr'_rrﬁf'ﬁ_l—f)orrram d

NN- di et hyl acet aﬁ? e hexarret hyl plﬂ)‘?ﬂﬁﬁﬁ‘é"?rl ani dg’

(I-c-1) reaction

Said O-alkylation is conveniently conducted in a suitable reaction-inert solvent or a mixture of such solvents.
N 40 Suitable reaction-inert solvents are, for example, an aromatic hydrocarbon, e.g., benzene, methylbenzene,
: -dimethylbenzene, and the like; a lower alkanol, e.g., methanol, ethanol, 1-butanol and the like; a polar
aprotic solvent, e.g., N,N-dimethyl-formamide, N,N-dimethylacetamide, hexamethylphosphoric triamide,
dimethyl sulfoxide; and the like. Preferably in the presence of an appropriate base such as, for example, an
alkali or an earth alkaline metal hydride, alkoxide, hydroxide, hydrogen carbonate, carbonate or amide. It
.45 may be advantageous previously to convert (l-c-1) into a metal salt form thereof, preferably the sodium salt,
in the usual manner, e.g., by the reaction of (l-c-1) with a metal base such as sodium hydroxide and the
like, and thereafter to use said metal salt in the reaction with (XIll).
The compounds of formula (I-b) may alteratively be prepared by reducing a compound of formula (i-c-
1), thus preparing a compound of formula (I-b) wherein R? is hydrogen and, if further desired, reacting the
50 thus obtained compound of formula (I-b-1) with a reagent R W (QV), thus preparing compounds of
formula (I-b-2).
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“methyl.'sul f oxi de; -and the like. Preferably in the presence of an:. |
zappropr.iatebase such as, for. exanple, an alkali or an earth al kaline netal
-~“hydride, “akoxi de, hydroxi de, - hgplo@gggzeBt bonat e, ‘carbonate or amide. It 45.
~may~ be- advant ageous” previously to convert (l-c-1) into a nmetal salt form
““thereof, preferably the sodiumsalt, in the usual nner; e.g., by the. -
““*reaction of (1-8-1) with a nmetal base such as sodiugh hydroxi de and the
hike,” and theyepfter to use said metal salt in the fegdtion with (XII1).

.-.The . conmpoun Xormula (I-b) may alternativel ype mspar ed by reducing a .. .

orpound: of - r'n}!lk%t (1 -'c,?- 1), thus preparing a cdrgauid of gor mula (1-b)

aaMh N LRBNgp thus =

- ~obt-ai.ned cong? s rml,f'.a (1 -b-_:L)_JM_t-.h_'a_.r_:-eﬁgE»n‘th @ (XIIEg, t hus

. .preparing corrpougsl Ul a (| - b- XpacEpay EP 02978 Bl [err]
(1-b=1) 10 [err] "N-alklation - ' [err] [eritﬁ gzr] In (XIV) W
“<has the:previously UefFbed neanings and [err]. has the pt&Viously defined
“mealfing of [err], 25 provided that it is not hydrogen. Said reduction

- reaction may for exanple be conducted by contacting the conpounds of
_formula (l-c-1) with hydrogen In ghe presence of an appropriate catal yst
“such -as,” for exanple, Raney-ni C,‘ke , :pl ati num palladium platinun(lV)
oxige, rand the like, in the prfseywb of a rgaction- inert organic solvent

- sweh as, ailagwpratabkanol , e.g. et Hkﬁhol ethanol and the like. Said

. reduction Jray alternatively be & ed by reacting the starting material

EEPTERL) W”l 2 'i(ﬁ;ﬁ)l-l' 1) chl gkicg n( I'-lf'). chloride 30. in hydrochloric
acid, optionally In the presence of _Qu edet+an inert solvent. Preferably

saidoreduction is carried out by 0g3TKYl ating (1-c-1) with a readily
“oxldi'zeabl e group such as, for exanpl&-bF2yr]al kyl oxycarb- onyl net hyl and
the like groups and stirring the thus obtained internediates in a suitable

- or-gani | t, e.g., dinmethyl sulfoxide, . N, ' 1.de ek t he
TG e B9 6 B g e
- al kah i AEvitRg gt HABpe op ?gn i ?)u i r%ag 9&%‘&3 i of fopriafe catdlysP %ucHCasOfor ani de.
35 Th&owoﬁ"r:ﬁ i %y el 9 onlo. dhd GdI NG, HE@O pldSenbetétra resbtianit | n
- oWt hikanBJe.

whesein R is Rydr g i f furtreduckdorr ed, rgact i

P
g ge d n
' - [ n
R Lo I gy ol o el e i, |
“elevat g@r&a@%@dﬁcﬁhﬂuﬁd b reBding RB Saihd Mbt6riaP{i-8a) With tSAlivii) Chicride lor trll) clilgride
BX ar%l it bydirddfbri” acfiP bitohdity S 1hé Gidsence . of -, refbticiEinéry kol Pasteiralbly, said reduction is
di met .hi'lar_?i&f STRBY BGuiRhg (RL1) Witk & rdatilyt driaizedbd YEop Buchfasor exppni® Sh isalkdoxieate such
A8y T Olgn A GRP Ik the ikeAgrisidls  andrefinirlg the/ thus distainadjinteroediates in ccauitablecaraaniorsolant. de.
= The C ORgROHininy fsuifoRiBd) L, R-dimeth§ifolmantiden ad the libe iro Hie ciresente 0f adbﬂ?ﬁlsﬂ‘ﬁ‘ra% if%g an
i nt'er magdried ardilkali OF aLdaBh {IREWe rdlal catbdnhte; hygragen cankenatsy hydeoxige. alkede(of @8ife-ng t he
Jattgr Wi tHe NAakysionreazhian of (1b-1) With (SMVpeanrbe sarded auhin decisyrbmanngr, 9.9_.,,- b‘bﬁ"ﬂ'ﬁﬁ&?" or by
Lteat i Nghctaié prdfesblyi stgsomentpb elevhtediemberaiel imnsnnappropfale prganic,solvept g% -?;f o
CNitT i C-engmylb, ipolmpmqumg, o ddimethyl QQI{O)EI@; gi]nethylformamlde and the like | th_e presence O
T an appropriate base such as, for example, an alkali metal hydride, hydroxide, ca!'bonate c.sr amide.
[  The compounds of formula (l-a-1) can also be obtained by des_ulfurati_ng an mterr_nedl_ate of formula (XV)
=40 in the usual manner, e.g., by treating the latter with Raney-nickel in the presence of an alcohql, e.g- e_th_apql
. or'by.' freating the starting compounds with sodium nitrite in the presence of nitric acid in an aqueous

medium.
R

N a5

: _ ' 111 S-R N -desulfuration

| . : . N N (I-a-1)
. _ ?3 1] —7

50 g* 23 — % .'

. : )

g6 RS i (XV) is C1~salkyl. _ o _
“7 7 The compounds of formula (I may also be converted into each other following art-known functional
- - group transformation procedures. A number of such procedures will be described hersinafter in more detail.



(XV)! 55 [err] in (XV) |'s [err]al kyl. The ‘conpounds of formul a (r)- may'al SO

irbe. converted i nto each other follow ng art-known.functional group -
_.transf.ormation procedures.. A nug‘peyzggfg ggah procedures will be described

-fherelnafter In nmore detail. 8- EP 0 293 978 Bl1 The conpounds of fornmula .
) contalnlng an ester group nmay be converted into the correspondlng acids
S

- fol I owi ngTRY: &onipaﬁwm&mmai tonmining an pste geedpimes be eonyprted intp thercerespenging ael
Ustar t i ngliowgeRkRcrinbsiobnification (prieadugesa bg-aby treating therstasingecompound Wih @ 29Y89YS on

_.2-chl or Bllopinged P"°EﬁdH’PE| o'i‘.]’ fpat

_Vice. Vesliine érhun sgasoboagdié solulion. digrvetsp the garbseylic ek Grque dnay hepopyseed into the

7/ COr T eS peumespogdingséster oo toflowingl drdnpwiyestariicalionoupeediiese F‘?’fei"ﬁ‘,’%ﬂ'ﬁ' Sl P&&&W%s
"For exampy b cdnieeted intchmventtive detivative yeish syBsegemmticlereagiof M °f? % !

derivat onty redelinghthe g iscaqid|apd the gikangt withyja gjitaiple fﬁ?%;“&&‘?pf%%ﬁ SRAELE* &bl - or

by r eactitysiphexvicareagiimide: T°h'8'°dd‘i‘€tif‘yﬁ’ﬁ'ﬂf" iypiodige and 4) n?o S8 ch MR ahs BaRA
:capabl e 01C°\“B?W~°n fergwia (i} containing a HT'%:@ E‘Q’g r%poPé ;

xyla ing or an -acid

. 0 fa (1)
“cont df n'F1 °%15? P’ er ona{:‘ebﬁ\91$ fte'Ea 'A ?a|¥ en%:hoér{r ez?)g‘n |ér%sgi{ég>l?| me
~follow ?5’ a"rq co,, fg L,; BY chivBrteat ol thé Gorkeapanding d

W th hydr n a. %H% ind e NRehtiNG 'cBiApouhd) inda Sulabiabl e

' SO' vent o , rt so ve yt|c ?jrdag K486n prbdadiré¥C Siablé @alpstsddre for base,

\ _o ch % ﬂé’tin _on_g,@p 3Ad @e Me. NYdr ogen car bonate. Conmpounds -
._Of f i mJ 'vBref! FEVi8 YiaraljoR Widy 5 \eolverteziaints @omgindsniterein i@ is
~.corres pqili} buhd I8 scktise® Biyritroys adiinliye mesbadeyaf A eppropriate acid,
--hydr.ogeg; tbwﬂﬂnéi&ﬁl &ta&ﬁukmragf &xoNualdAAd adsticackilanbyaliidee 1 eact i on-i nert sol vent
accor di ng 9. carpoulds@Moraias Ml s ieasib prbpetisrand,icomepenilyctien may. beganverier 1 their
- catal yS tfrapsticdip lacti® noretosicrptic agritioh et tormsohy- esatmeniowih appnomafw?éow r“%foal

and t he ekdripts, inGigaioasitessudf asf hyrobelic agid, Jo.gwwsroghiericydiobromis #nd, 8,k
conver t add; nitio add mbosphaiis aeki anéithe likesrar lorgaric Agids, §“°B sf?‘" ?

‘conpoundhydroxyacelic |- @thydsoxypyPpanpie.r GrP¥ORIRIRRPIC, neth *H‘éd' te ‘ifé’:i Q Qt e

ta
“aci d, €bytepediis} f(E)r3-Rutenedieic, é-hvdaoxml&ﬂ"eﬂ*%c of3g ‘i"&b '
anhy dasi chetricaaylieo preufiope. PR %"% ;e"ﬁ%?e 46"' iheies les an
- consequenesuijamic. RBycrory nb%c 8‘6’?‘? 8 ?tffe ﬁ\Bﬁébt fo Gk t){erfﬂéhtlcm?y

. non- toxﬂ(‘f‘eé’E'F‘EP“&‘ﬁo‘?ftf '° °" BIORRAD b iRdrSanid bhsds.

‘such_as;zcWgnonte “ sal Emd?&ﬂ::ﬂw bySregtment

hydrochl Yeése'y Vgg%‘g e gé § an su?#murﬁglagjg?d nitr |y? acid,

p@Sp or? QE& ialtds kaﬁd staftin ﬁ\%rrHIsCmee' 1ddgoirglisiébaration & kno@n ROPpadinds
‘acetic, ,c% ge'%p LSRG & érpknfvaf MAALIINEY & PRPAInG sald eCsinijar ayppn@ide and

et hanedi B in Sl Rws. A RIMIRBNSQUGH grepalation-nibthobi ik be deésoiibdd hersinafter in more
(B) --2- bujeghie él ol c, 2-hydroxybutanedioic, 2,3-dihydroxybutanedl oic,

25y dpoXY - iading mateRdhPof fermula 19 tchr canvdntyl beoprepumti Iy tredoliofviog regction sequence. An

~ 8t hanes ujideRydeCor KORRZ ONPRAMUIE ON) ds roducae twitly lah @pprentiete ubdugtntt@ucfv;scmwmp'e an
~anesul f aglirGinun? ohyditrokydidnaa complexahydrie, 894 Jitiuw ysridan godiy berphy ""Sm ds.

The conpgeldistsancdicoha piatmaula (K1) .cad iscsubsenepntincon @tom'??n@wa%ﬁéaﬁf ?’@H °‘
coluer t efdlidwng tieciyelizetion prapasiuteidessribag hareingloxe fepthe conversion,ef () to dre-1), If desire

'subst kg umus)vbmﬂtbsnmb?qerwﬂh@ﬁ't bwq"vprta i grisgs | °8:at§ J. “'a hcc_z)
bases. CHfirrd)ardYhp-2) followiagtthy sage PEGP 'é 'ﬁr "5 (i ;Si eavmg
“convert et (l'hl)g"@gl'@ L] Pééb‘QcT'?ﬂ ‘Las'f"& iy E?] % W
of i nt er #8¥R At%Y ﬁ;e
~known Cof?ﬁ‘a'ﬁ?lﬂ rf 1) nat§ %Wi ﬁhn& %iﬁ&cru;{g nglraﬂp% Egggg{‘u%l es
of pr ébarhl p oro ir neSOBFost%Fy?r U@;t fgdredhRridicadd, A
nu nber Oﬁ g ?(an a&tp 3h qﬂe rWﬁ d gu@@p Qeasféﬂiﬂ@ﬁds pRterblyrépated i fldomnbs €
detail. correspondlng chloride or bromide by the replacement of that halogen with iodine. Other reactive esters

such as methanesulfonates and 4-methylbenzenesulfonates are obtained by the reaction of the alcohol with
§0 an appropriate sulfonyl halide such as, for example methanesulfonyl chloride and 4-methylbenzenesulfonyl

chloride.
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SE St artl ng mat eri aI s of for nula (11) can conveni ently be prepared by
“the f ol towi ng reaction sequence An al dehyde or ketone of fornula. (XVI) is
" réduced wi'th an appropri at e r egpqg 203 978h as, for exanpl e an al um num or
:-bor'on hydride or a conplex hydride, e.g., Ii t hi um al um num hydri de, sodi.um
borohydride, yielding an al cohol of formula (XVII), and is subsequently
._'converted into a benzotrigzole of formula (VL-c-1) follow ng the
““cycl'ization procedure desierPhery™grei nabove for the conversion of (Xl) to
Gl ee=1)a: 1f . desired, t Be=S obt ai nef®Wdnzot ri azol e may further be.
~converted I nto an appropri gt |r“1errred| ate of fornula (Vl-c-2), (VI-b- :L) or
(VI -%- 2) followng the sarfe pfocedures as described for the conversion of |
“(1-c-1)y"to (1-c-2), (l-c-1) te (I-b-1) and (1-b-1) to (I-b-2). The desired
»-st-art bng -mat erials of forgula (11) wherein Wrepresents a | eaving group may -
: 0., hydr oxy noi ety of the benzotriazol es of
'.,_for. | ae. (VI) into a r&eCH~yg qt gr f ol | o{#%3g) st andard procedures as known
Zikn-the art. Halides are gengPTW¥W prepared by the 45 reaction of (VI) with -
.-an._appr opri ate hal ogenati n@ agent such as, for exanple, thionyl chloride,
““sulfuryl chlori de, pent achl or hogﬁorane pent abr onophoshor ane, phosphoryl

- c¢hloride, hydrochloric a@?d aAdrgrom c acid and the |Iike. Wen the :
_,,I\eﬁ\u ng group is a i oditden pret‘%rabl y pgepas-@d fromthe correspondi ng
chl-oride or brom de by jhe j\ Femt of that hal ogen with iodine. Oher
“feactive esters such mRhanesul f onat and 4-net hyl benzenesul fonates are
_"obt-'ai--ned by the reactJ@n of the al cohol w 20 an appropriate sul fonyl

' '-h | i de such as, foP-RBxanple, t hanesul fonyl C
- 78,,51 [err(%,é[err] OH 15

“hyl bfhze suleny! chlorilde. 55  EP® 29
-[ err] [gér. d 351 n the gbove reacti [erl and r’?']”are t he
..same as. prev Bev-e Ndescri bed procedure

cribed. In addition te

-__.theinter |a ‘es of formula (Jl1), wherei [@T] s a radical of formula
Ler rl b‘,§ prepared friom an apprgpriatelyjsubgtjtuted benzoic acid
of Por rrul a ( cording t oW ng rea¥ti®n sequence. An

Cintermediate of for a (XVI1I1) is redcted W th = aeropri ate am ne of

=rforfula (X X) foll ow ny art-knpwn 4 N- gt yal roclureS(vqnst')s '
subsequent |y subjected N a nifro-Fo-an ne redug gection yielding an

~intggmediate of fornula (X latter~+sgpeonVerted into a benzotri azol e
“derivative of formula (XX cori{og’r(()/gl mlar cyclization procedures as
““descri bed her ei nabove f or the g(xp ation of (lI-b) The carboxylic acid
..function of the benzotriazol € ? 1) is then converted into the
=.correspondi ng al cohol (VI-b-3) in the usual manner, e.g. by reduction with
Z=gn’ appr o thagkove wdction seheme) Bh A% " andyit® © #rb thaisame tsemvmmqle@eﬂbadn nate, 45 in a
. sui t'abl e Ineddifiomto, thasabgve deseribechigrotedire; tharinterméditasrof feemulai@)s whaseln Riin aaﬂw riate
“subst i forraa RF&rm ﬁﬁ bp ereppred drem cRsdenpipPrstaiiy, Bubsttyierl beneoit: peid @kfpﬁ@tﬂmw iety
~of, for ﬂ‘ifP'é?'"Q LW'@H?%"%SP‘WPW Mo ety Wi t h a suitabl e oxidizing agent,

ey, AR ffappulg aa 'scrr t“‘éf% &n Pfaf?’é‘“'aé?ﬂ’@ Tplosieg pikropfe t hus
bt 6ﬂ’ ur tro-t amjne re Tqutl thn g an
- g | P%& |ae afula' The r us nvg nZotriazol ivg of f rmu é'
ut y I biddly g] I8 cydlizéign reéo i b09 \f'\ftﬁ oa ngrh
.al kyI i acde?u Lﬁ'f ] ({BLrEotﬁ /)] ISQhGg oonvL Eﬁoﬁg‘ng a:ﬁol %'—:{)
I nt er &hoar n@cnn r,qﬂnﬂ fhduction w:th an appropriate reducing agent e. g hthlum tetrahydroaluminate,

45 in a suitable solvent, e. g. tetrahydrofuran. If further desired, an appropriate substituent R' may be

“introduced by converting the hydroxymethyl moiety of formula (VI-b-3) into a formyl moiety with a suitable

oxidizing agent, e.g., manganese (IV) oxide or potassium permanganate, and reacting the thus obtained

aldehyde QOCHT) with a metal alkyl, e.g., methyllithium, butyllithium, metal aryl, e.g., phenyliithium, or with a

; complex metal alkyl or aryl in a suitable solvent, e.g., tetrahydrofuran. The desired intermediates of formula

60 (li-b) may then be obtained by converting the alcohol function of formula (VI-b-3) or (VI-b) into an
" appropriate leaving group following standard procedures described hereinabove.

56
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LoE (I I -b) may then be obt ai ned by convertr ng t he al cohol function of
i formul a (Ml -b-3) or (VI-b) -into an appropriate |eaving group follow ng
’standard- procedures descri bed h@pqymeem 55 EP 0 293 978 Bl [ERR]

Clerr] (XVIII) [err] 10
ferr] 20 - . : ' [err] [err] 30
[err] . ' (II-b) The I'nternedi ates _of forrmula (1X) can

" be synt hesr&e

0
vari ous net hodol ogi es. For exanpl eyt
- ~Iay trhie fg [thy

_ pduencg of gledigi ons.  An i ntyer negbag o
1S conver ed a 35 reactive edter of forfdula [err];
IH azole of formula (11) fol |l ogkng the same procedur as adgscri bed
“ herei naboveqor t¥% preparation of () starting from | 1) anc (11 1)
wylelding an inggvrmgi ate of fornula (X'). The latter i {¥X@acted with an

““dppropriate amine of formula (XIX) follow ng art-known N-arylation

. procedures and is subsequently subjected to a standard nitro-to-am ne

: -.redud?r on reactr on to yield the desired starting materials of fornula (1X).
40RO _ R [erg3-qerr] EP 0 293 9783251 [err]
. [err] [grr] N-alkylation reactron

eact ed with an

(I X) ' f c?[ i (XXI'\pgnd W have t peprel¥igusl y descrr be § The
- aboveg, nEeHd Qhed \pNErR - T 0—amiyBOTG @. rkact i-end af rri ed
T o\t by stirr, the starting compolRge Th & hydr ogen cont | um In

-t he. preserx?e of @ suitabl e anourg® of an appropriate cat aR st such as, for
5exarrp| e, ‘15 - pl at #ni um on-charcoal , pal | adi um on-charcoal , Raney- ni ckeI and
..the like.. addi ti'on, the reducti g Ry al so be carried out (VRYpS) rring
the  svarti ng npound wi th sodi um &5 %de or sodi um di t hi oni’ te Ina

- sur tabl e solvent such as, for exanple water, nethanol, ethanol and the

“ like. 1ntermedi ates of forrrula (XI') nay also be prepared by niitration of a
“internedi ate of. gomnul a (XXV1). The ni tg?ai on reaction is com?afii ent | y

-conductegin a suitable sol vegis such a Il for exanpl ew a hal ogenated 20
hydr o€ar bopgZe -\nt richl or cmﬁ&h The l.i ke gt [':g enc® of an

© appr opr B&t ISuch—ae-} e

o IR N g

e (i V1-b) (11-b)

The intermediates of formula (IX) can be synthesized by varIous methodologres .For example;, they may
S _be prepared by-the following sequence of redctions. An intermediate -of formula-(XVII) is converted into a
35 ‘'reactive ester of formula (XXIV) and reacted with an 1H-azole of formula (lli) following the same procedures

© . as described hereinabove for the preparation- of (I) starllng from (ll) and (Ilt), yielding an intermediate- of
“formula (XI). The latter is reacted with an appropriate amine of formula (XIX) following art-kriown N-arylatlon
procedures and is subsequently subjected to a standard nitro-to-amine reduction reaction to ) yield the

' \_, . - desired starting materials of formula (1X).

. R
2—-’- A° ¥- alkylat.ion A -—I—|A
(xvn) __)w-cnn g . ) L 'AG

45 L N A reaction \’I' ” Ko,
r*-CH o

s (XXIV) (riry (X1)
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“exanpl€, sulfuric acid, or a mixture of acetic acid and acetic acid .
anhydride. R [err] - . o .. (X1) R3O0
err] Fnterredi ates of fornmul agp ¥'gegbzesn be prepared by stirring and
““’heati'ng-an appropriate isothiocyanate (XXVII1), wherein [err] is [err]alkyl
"or Terrlalkyl, with an appropriately substituted amne (XXVI1) in the 35

.. presence:.of .a suitable reaction-inert organic solvent such as,” for exanple,

'{-"}'-3-ai'h.a'l ogenat ed- hydrocar Bon,_e.g., dichl oronmethane; syb eqyently by
...converting the thus ghtlaighd thiourea (XXIV) to th 'C'Z'r' spondi ng
in ['"K&R] is [ ERR] al kyl

ar bami mi:dot'hi oate (JXXI Jlavith a hal ogeni de , -wher 1L |
andstHal o_i's weef er abfyehtorg, fg.omo or LadaseRY stY¥T gl hamgeact ants in

?f-“’fitﬁhf'e,‘i_-pr.‘é‘éﬁhb’e? of r&m_ terreaction-Inert sol yghica-+ pr opanone;
1) R
3

~ cycl |W obt al ndg .cHt panPre doT gép@mn(%(x ; ®,ng and
heat | ByAHHEA4PPer in ap3sD~"aqueous acidic sol vent, 3., in &queous

- 'sul furi ceactidn and finallyggydensing the benzotriazole mbI®xy follow ng
-t he'%ycli zi ng procedures described herei nabove. 46 50 55 12 EP 0 293 978

- BL [ERR] [ERR 2nd Wle 9 drdvBRBly bi&sBba nfebimgs] Fidrbove EiiiRlionbdl nirbto of t he
--foregolp ﬁ'émjga e arp! ﬁer&l@%'{rﬂe&’ RouP by SitirigStneBartiRg corfigtuitisainl of iydrogérhe

- react | Qg Wibiimd the deords oF 3 SiHable ahblnt brein appropriateasiafstcscrdasniyr bxample,

. et hod QLo BR-cReCar BanbdiuntbitéMarchdl, Hahéy-ntokél.andStha lik. MCaddiBdnCthe sddectiamthay also
snter LaieaSout! BF Qtirkinh: Mb Istaftihg Icbrpddiice Wit souimpsutide cbti sedunt dithiontsl ipFa suisablgeci fi ¢
- 25 pr gRektaldneB Sordxsmie Wi, hakaablNethabslandybaeal | y known and/or may all be
pr epar pemedlales o fEnuid ) kg varso 58 tpkapeked by iniwration @f e riritdsmetisten oft formulaj QYR {THR e  or.
" the prapabRidadionaé coivenidndy chriocied inoaTpuitabiel solveTh such @apioy peegwpler 2 falpganpted (| )

" and 28 OfRireérbdnt) @.gi, riicblorvedinariecandi the fike i the)premerice of i PPATeRTIate AGide 8P ASt fre

. carl bonexainpiey sulturit laeid, ror @ mixtwest of mestic Fid and@patie a¢ld 8P may be present in a R-
.and a S-configuration, this R and S-notation being in correspondence with
“the rules described B R S. Cahn, C Ingold and V. Prelog in 30 Angew.

" Chem, Int. Ed. ERéld-8,385,511 (19?%) T!pe conmpounds of formula (1)

- cont?&i ni ng an al k(iljge naki.gety may be P §(§?ﬁ? ina"E' ggyZ" form said E
o . 1 /

NN W
14 reaction
R™-CH

UL (ovI)

) ‘Intermediates of formuia (XV-a) can be prepared by stirring and heating an -appropri?te isothiocyanate -

.. ~ (OVIN), wherein R® is Ci-galkyl or Ar3-Cy —galkyl, with an appropriately substituted amine ()O(VII) in the .

" . presenge of a suitable reaction-inert organic solvent such as, for example, a halogenated hydroca_rbon, e:g., .
-~ dichloromethane; - subsequsntly by converting the thus obtained thiourea (CXV) to the -corresponding

carbamimidothioate ()00KI) with a halogenide (}00), wherein RS is C1-salkyl and Halo is preferably chloro,

' “ “bromo of iodo, by stiming the reactants in the presence of an appropriate reaction-:inert solvent,‘e.g.,

: u propanone; cyclizing the thus obtained carbamimidothioate (OOKI) by stirring and heating th_e latter in an

40 aqueous acidic solvent, e.g., in ‘aqueous sulfuric acid; and finally pondenslng the benzotriazole moiety
following the cyclizing procedures described hereinabove. :

50
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"_'_:.‘and Z not atlon havi ng the meani ngs described:in J...Og. Chem, 35, :
. :2849:2868. (1970). Pure stereochemically isomeric forms of the conpounds of
“thissihvent ion nay be obtained lgp¢hes gus®i cati on of - art-known procedures.
Diastereoisomers may be separated by physical separation methods 35 such
las.sel ective crystallization and chromat ographi c techni-ques, e.g.; counter
~gurs-ent- di stribution, and enantioners may be sedarat edy H g% each ot her ~by .
“the sel ectyve crystal igzation of theig diast - E W|th ogtically
cractive agidSeZI :.‘= agl so be derx%d froni Fg%-g%nﬁl ngHp B
st ereocRerRER | sonert E=¢t-F, R t he —appf of | (e pVEOR | ng nsa-t—e-H-eN s,
iprovi Hed: th (e ¥Pgacti on occurs s?%reospemfl %e . The conpesmeds of
fornuola (1§ ‘t he phar maceutical | y accept abl e g¢roradtiz i on sal'ts and
‘possi bl e 40 reqchemcal’ly i \c forms ther ave very interesting
- phar macol ogi iﬁvﬁgopert I es. Tl‘ng‘;ﬁkhi bit the act%vgf t he enzyne aronmat ase
=which catal yses the formation of estrogens from androgenic steroids in
mammals. As general | y accept ed estrogens are synthesized from androgens by
" the Ioss of éhﬁ C 19 angu ar &;‘ oup and 't he MOn of tpe aromatic
A ring. Thes eact i UI re g5t he enzy 45 ta e. The
~i.nhi bltlorP%'F'gs‘t% 0 matlon f om 2001 s trEn® di ong t nk one can
_ mn'ﬁ‘wtr-eet Vi vo- t-es)x ${Zh as
~dogs, rats, and cats. .The in VI \- b|t|on of th
activity ¢ xf o~noyanpl e, be dermn! ra ed by anal yzi ng3the effects of t he
‘conpounds of ' t he présent i nvention on the conversion of

| RR] androst( one or [ ERR] - androst gaggdipne int'o estropgydd estradiol in
‘the’ Pesence 0 uman placental mcrosones. The in VI vo-inhi bition of the
50 arorrat ase act|V|t can for ex arrpl e be dermnstr measur i t he
suppresd ﬁ’ﬁ’é‘@&t“@!’“""f "I n

vi t r o- | AATEEY h%PrE'F' ?” %
Vi vo- | nhl EB :Fqgnmgtfna{sh a;?I ofij:! 1 o\ tgsn ‘:a Ec\a?nain "é§°f’ % ?ei% h "° F?egg:c
1] US r %0@%%%95 Lsgﬁﬁﬁfen ! e e tha?ja%ram %éll%él’ E ormul a
(1) and i tiVihvahtioh {rﬁaﬁ%ﬁﬂ%rﬂeﬁé to
~ i nhi bi t csrba mnpwt nmﬁaae .secﬁ J ea.ee?aa @pfs t R GIR-GRITP SL4BHSuraRA, tieRLEAd | N
55 the doRfdn ey iRfcoResbérdaRe Wit IRNARE eéihﬁe@r BYER.8. GahA,NC.aRgold sHd &)XY 8,
-breasdy pagewe Chen®IRIOER Endl.OSS88,51 £A0BBIEL ri al cancer, pol ycystic ovarian
- disease The esth@ands lof Rfhuldl IS@ASIRing By BRSO vklyi ay H»eepfesamam BNk "tz €orh; daiel. E-13
-+ EP-0. 293n®Z-8otkibn hivngeadaniagscdesaribédsio 1. Q. Cherosrea, 2848-28681iI9Y0) or s and/ or anti
..estrogens Rume slemschedlicallyrisheneds foersp elCiha lcbmipdundst diahis insertioreTray b6 obtieds by thencer ,
i s descrapiieation of @t-powiCancaeinreRdlasiarecisomet maySbepsrparated bR Pliysicel (seg@lipn methods
.. The aaat isuchusspsatectivet rystalligation aprk clhirerhdtagraphic dechniaugs re-gicqruntercquront dislbption, sndy i n
Vi vo be eentigners may beisepprgied &g pphethely ihe/Esflectivecrristalizatiemetahelr digiareamerls splsng| o
Spr ague-Wigpisplly getiye acids. They m3y \Alsa,heqderivedafrom de cayasponding P‘ﬁ% ste(eg '\QE‘{““V
: c rrpound%?"P'P‘F ms q?‘é&?ﬂ‘iﬁ’f?“’ S‘Fﬂ'%‘f‘?t l?np'ﬂ’ @Hﬁb‘ﬂ? '°6‘ft'§ § Stere Sp °8'!Yr %
ring

é;hes&Pegg Se‘écmpo?m 'a he)ra Ye ‘é?fy inte! % tl m %Tts

f rom ai 8?5'&; e ¢

~admi ni st“'l’;a(’t'"la H’e TAMre r?'g?é%g Wh'cF cgﬁlyseﬁo i g"f ecpﬁ) ™0 r ea oes er§|¥§
dependentt” {IS0LdRr Secofila, 3ot gng%@gyn%s.iegr@fu Gcfophos 5 BOTREE GG P bl

“accept abhg AL R Bl ROfoRSHE AR Yont §8 Ry  OT M

~ther egf ardnﬂ\taQ@ere itiont & Edsfogdes totMM6h M andrdstenddiRhd) @Rt RstobtdlBiedbdnl B dom-

- €St I 0g€bnSihatdk "By Sih Vitro-estEBIFTIM iGo-10kts GmERIEIS bich Sas (B, Fetss g8l dhd REkE] THeSh Kikb-i ON
to sai d inAuMeR s 1Rl areets ecMAE Bars Yo dr@FpIS bedbimdhstratey bi ERal2ing theDbiects of the
parti cul cambpyunddiof depiasbit Sventirkordthé EdnyerslonDod IK,23Hpndrasténadipr@Lud' CFanfrostenetione( | ) .

into estrone and- estradiol in the presence of human placental microsomes. The in vivo-inhibition -of the

50 aromatase activity can, for example, be demonsirated by measuring the suppression of the plasma

-@strogen concentration in female rats. The "In vitro-inhibition of the aromatase activity”-test and the "In

vivo-inhibition of the aromatase activity"-test described hereinafier illustrate the estrogen inhibiting prop-
orties of the compounds of formula (I) and are based on the above principles.

- In view of their capability to inhibit the biosynthesis of estrogens the subject compounds can be used in

‘66 the treatment of estrogen dependent disorders such -as, for example, breast cancer, endometriosis;

" . endometrial cancer, polycystic ovarian disease, benign breast disease, gynecomastia, leyomyoma and the

- like. .

13



di'tion'to the above, Some conpounds of formula (I) show an inhibitory

v ;actionror the biosynthesis of thromboxane A2. 15  In view of their useful

f.'}";;:?phar macologl cal properties, tr‘gpgqbgmgponpounds ‘may be formulated into
-+ var.j ous pharmaceuti cal forms for adm nistration purposes. To prepare the

~pharmaceutical conpositions of this Invention, an effective anount of the

- -parti cul mie tendNaILEfiect of aroatase inhibitars amilica duti asirogenss n|thess disgrdors, gsnepialy e fhey o

~"i NGt ediegtmbntiobbresstidancee.ds dascribed in et CangefHesaarchci2y$uppl & 3&1&#‘%eut i caI I fg/r

. .~accept abite: antkurios gotivith esbecialiy Injastrogamgepparent QS| ay iy Y"@tt&?

©m nor

. dependixamples hy DMBA indwasd Memma g fema'ﬂﬁB’PQ“é'H’a‘f"S\f'mﬁdm ni radt OfLord rset
. phar macentviewF the ypglidnes pfdfiessu jpct cerpropndsi the t'mﬁ pf °? f JLable
pref erisipyiident theythespegent '@‘PP‘!&‘[‘ iPERyides & metp ‘;d ?fé P 'éam k at‘?e? o mby _
or al
ES it “mmwé‘g’f% gm; it %%f?idc .
I wh| t tratidn i

':."..:‘_:oral" | Tedeed WE"E i ma rRduAt, of
sol uti'® %@“q’ §'° "‘ﬁﬁ'ﬁ ers sucﬁ as starpchesﬂ?x'{S&grﬁg%sreyh%ﬁdg%?l n, oe

-l ubri C‘Q n a’d i Jn 9'33!7\9 oaﬂds RBoRARH Sho@'2f idhiBRory 4dién drflhetH‘USyrm&me oof
;powderﬁ m capsu es and tablets. Because of their ease in
-adm i st [naét.évpef thbir LRl DhétmaodBR Praperiss: fecsibit dompoults ey te donnalgledintd or al
: dUgevaH&}s:thrﬂSdIhﬂcblﬁorWQt&Hdrﬂﬁ&ﬁu@qiutpdsephar maceutical carriers are obviously
- enpl oyedx, IsRipard ke priafheRbuticsd FHASdskIbBINS thid eentia; mh effediivel amaustof|the, parkstir | se
.St eri .l gmpadnal in base oresmtadditionl sl tempasrthe adtive ngradient firegombined indntiststecadmpyye - -
‘exanpl @it d ghafviatouticallyiichptabie, cantery which ¢arior meleidhe 4 wigievariely, pidorag FER°P‘!§?95°" heyr
w| rm bieytedamtin desisadcior administration These: phirmaeetiqal eompesifiopt #re égs"ebéx 1"#@"3“'
t i-dusagegfotns Gmitablwo Iptefarably, dor agminiskretion coraly. @%‘Iyn é’erﬁﬁﬂ‘ sl‘!c& %‘?E?
of |

- 'par entd@la‘ii'ldeﬂt isarders-oBaid FUF‘%)?@IH?

| nj ect mjettion.gios pamplecn preperipg meyemwﬂmse@arﬁ

‘i qui d;ne‘%# mmegsﬂ;mgqys%aé;rvgup %d;%%@?&'%g 's °° 5}35 ol tamh
conpos liquidortepataions SH¢

. Optrrlpzbnwgw Huk?r peﬂ ?\Tke in tﬁ g e 4 [u& cg iules

fq se| l ﬁon r % Ol ﬁ&g O en -
wetti ngﬁﬁ@)ﬂgﬁ ?%Ni& &%é ol I}éﬁ{rﬁ’o?e@ Fi a&y paure in

Rbst & 18rgS pdif) thblighWitler Fgredénts; i OUS

'ef f ect | i on to
j Eétaﬁf@yol i6s! for dxarhfle, ik b8 Probarbdn which

-Lh for gl §f c‘B u ”y %L&f &luﬂ&?&%ﬁhiﬂl@e b Ride5d §rcbsE SUINNOS injoctabls.

'.':"iThe sorga¥)r odfh mhf&h 2458 afifophite Wquid dakierséisbnding @ents arsi the like:

""?"-"rt”'@ o W 1R SheAcoripaditioRs) sulBle 36t Rrdliaedis. adrhibistialions Specarriat logtionally

ﬁ--;.adva“t %Gﬁ&ﬁ& .Sbnétﬁh&-mJéna&remg lagonfinaioe & BuREbIe Retthgpgent ruptupallyi combinasionith suiable ons i n
'dosage aydivbs $fQhyThdtsé intric: pRporfichs] whichtaddiivesdo @oh dausma Significant gelefbriaye sffagito
- Dos age Heskih. $arf didifives Weg dacilitatet tiecadsiristration dathe ekin @r@lonmely bd hainfil fon pieRarAg F‘@f ers
to phy sbsad kympbsisans cTresel cinmsitians map|be adwinigleted dp yarigers RyesS-9- e"écﬁ"%ﬁ‘i grmal
‘cont ai Ipatolg asia ppok-oe eameimtwent.quant i ty of active ingredi ent cal cul d to
produce tihis edpsialeativeritagseus 4o forreviaty e eforemantignad phamacgutics), i red
. phar macieitifoire for easa rof mmst@oa uniforgty gftR?FP%d%?é% 'hT°f"‘ " bes s ' (s

i a ta 'mamenf ul s

(i u@p%gmg@d}e@w @ferscfe Fhysipal yaﬂfcat?gmts(’s emgeswi dgg e(i mumt con
ai?@og rs, i ctable so sp%kéldnls In

oduce

waf er s Predgp '@&'t“ﬂb\"ﬂ“‘ 6?"?’% fngredignt cal
and t hetion R‘g‘ ‘h%t

treati '?418' g‘ﬁ & SASI |y eterm ne the
ef fect 'ﬁ;gaé H%S oonf;ﬁ j%é ﬁg:ﬂ dﬁ‘p%%ﬁ?énisggﬁé‘ﬁsg&méaﬁ¢ B&briib iRl effedtive geouay al i t
rBilft

is cBnt g JR@ 6 teg Nﬁ, g%nsm mt.s ¥étbiplald tHat SH8fEctRE Brhounpwiull teo 10
Mg/ kg 189 nﬁma%ow 2l Ynore! préierably A6 OIDDY gy & ©5 Eghkgbidy body
wei ght . g ng exanpl es are Intended to illustrate and not to limts

"the sc OpenQJ foﬁ |e§!¥ﬁm5s' #98) intehidd &S AluifateCGinb @61 smutesﬂm'rsmrle af the reerttign. tUnlessei n
are Ry e stateaull bérts therein are by weight.
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EP 0 293 978 Bl EXPERI NENTAL PART A. Prepar atlon of Int‘é-r'médi ates 5
Exarrple 1 & A solution of 14 parts of

(4 chl bre- 3- ni trophenyl) (4=f 1 uorgméd ooy et hanone |n 69 parts of 2-pro-
‘pananmi ne was  stirred overnight at refl ux terrperature The reaction m xture
‘-r'*'_wa-S*--pour ed into water. The precipitatée was filtered. off and washed with-

- wat er,: GKPERMENTALIPAREd and evaporated, yielding 14, 7 parts 10 (97.2% of
(4 fluoro'FhenyI) 4 [ (1- et hyl et hyl )am no] - 3- ni t rophenyl ] net hanone as a
-.r.esi due A(Frpparation of Ifigrmediatagy| ut i on of 14.7 . parts of (4-fluorophenyl). [.4-[(1..
“~met hyl et hyl)am no] - 3- ni t rophenyl j met hanone in 120 parts of ethanol was
j.hydroige at 2. 105Pa wth 3 parts of Raney nlckel cat al yst After the

- calculate m)unt h s, t.ak | | t of f
- g'at?g i e %°' Gl ik

g;ﬂ Sdl( StZ Z@jne ov rmgi t« £; Tux’ ten'{ % i J:f f 2‘%

y i

t@ Qaﬂ parts
A “°r19phe [4- 1] Q?Jy )a InB fa-m Ghmeth % er
@-183ro yr”}f[l-ﬂpm Ayl ﬂyl)arﬁﬁ&] éﬁ r%éﬁ%wmxﬁm& ra.heoyll

(5 Q 'so I
(4- fluorgpl %Wt Bd%nétéh 224 0928 With 3 Phristof MYkEy ekl CAthigst. 2otbiCkné didulate@n 6 N
- were addeghndhntlof Wi?drég%n eaﬁar UpTinB ickthtydt Qs 1HBRA off QU loRiomacsd(s éarthand b ifilrite NY
- was. cont i wakehvhpdFateli, NeMingAt 12130 Qraits EREHLPLAAT E3-aminvet-[(-HdthidethyljdREincdjphedt]eqt-wi t h
. a pots@ssi idropreniammetiarons @k tdsiais gn 2pH 9 and the product was extracted with
..Nehl.or ongttead etire@ @nd. coolbll €5 ) istlatioh of\ies3 plirts @Ei[3-almiiriot4ei(1 enbtigathyjamiroipheryl ¢4-
~ yiel ding flubrophenyinetibbdgin 50 pars 6f langdroghiveiciydid sojulien EL.N wemtadgddet Tpart} oflsodium
H bénzot rnitimo Upds- opmpletetadditinnnsliring was cadinued or (| ihpar at @pm ta)perBiyren Thy Mixiugegvas
- sol ut i on tdateti ith arppigssivn qarbofeta ssiutigrtte pkj 9)ang the prpd racted [with gichjoromethane.
bereeot r Tz o¥trag- was) dried.nliersd candl rpvgoraledy vielding 12 tnigedn H00%) ple(“urrerhenyl Al iy t s
of “sodi unt"?@!‘?‘b)f‘);ﬂﬂ!r@b@m%5'y‘meﬂ'@ﬁ°“§taf ?qu'ﬁ 6631 hour at room t erature,
‘the react flol? ’rﬁ“f(?‘!r?@‘“%%‘ 1ﬁ@ﬁ'§r°&ﬂ‘f§' ‘gﬁ (17"’“at eth )1 r’%

concent r af% anol w

extract ?p?fﬁ“ dt "F°Bdr"é'la§“' Ia '°F §%° "°°1;.' : X
col urf chPBREE %I ?tu Q{é&. ngaa ettrf .c r'-fﬁ fﬁ ne

“and net haf‘bge] ﬂ lz re collctell §va Et@dw T‘ECte

- and-.the e V{?fs Q A-lofcPnenyl}- fil1 -H-B&(ztﬁaz due (int.
~a-(4-fluogp p ny c?l qrrra %gpeg L e?rzotrl azol e- 5 met h an%res'a‘ée(a

I esi dye (||ntasm{i|;rmaﬁge,ther4%r@a|§,|ﬂagda@a manner there were al so prepared: 1

i = cycl opriafmbprépykdtaiborsphemi)aRsbizothadolebastiahd s RlsiBudints); Banol as a residue
QLA . 5)rcy@stxyl-a<Ehialopiayyd Hissntokistdidsmeninensla)residds hereyot r i azol e- 5- et hanol
-as a residue (int. 6). Exanple 2 35 a) A mixture of 50 parts of

ud=ehl. orctE—xﬂnptleobenzor c acid and 222 parts of | - but anam ne was stirred for
3. houss:at .reflux tenperature. After cooling and evaporation of the excess
_of . 1- but ambdvimiure ofE nadneft4-adlerorf-nitrabenzoinacid and 222 Parisch Wibutanagning wap s¥rred 15 3; d
sol ution pous @to'efb!‘l temperpfyite. ifterqopling Anc evaparalion of theugxcers of tidutapanines the fepctign; ed
"yi el di ng deiﬁ%\“@ss '8‘!)%‘" # pulfy “‘E!S’lﬁ't%?”% B @ g T'P(?EP@'HW"O"%WY“? f"Fﬁ“’d °7)

by A i xt_&? d V!?@(‘/goséptp 100%) pistp it:gbgn
' parts “, t-ypﬁﬁn{;) LT°R° ?’3?' r: f‘jﬁ
. roomt errp@?gl Vi :e H? er ch’ calcu eé,{};mo rﬁ%%? e

Mos|
c.at rmSpher |Iter ver i rrg vgr lﬁ f'P ’(160
cat al yst lnfo- | ot zo%v I' a é).rp( g)us art and the filtrate vvas

evapogat e "'cpa robd anYd P%Eﬁssof -LQQO@ Bdkyt-amino benzorc acid- and 200 parts of
- 3-am no- 4 a( o Idﬁ%&@%&ﬁﬂ@ﬂ Qva@ﬁddéd dfSPwisel @ Soltioh b2 p 3 of $bdium nithty inl & sdall
stirred aradmmed vatorWp6h \¢brhpléts adtifion, thovohdBorDinixiGreawds [Rrmed-1éraidyifs-ah M0-200 CO®RZ O C
- acid and 2®dudbavas fiterdd o, WasHEDGIth 30" pafis aiCwatbr 20d try$talliz6d Hbrva snistare oti2-piopgpoese a -
sol uti on afd sBylipestas. THe rodiictiwasiilibried foff ahd) ddeds pialihg 33.3 parts (72.6%) of 1-butyl-1H-
' 60 benzotriazole-5-carboxylic- acid; mp. 192.5°C (int. 9).
d) To a stirred and cooled (0°C) suspension of 23.4 parts of lithium tetrahydroaluminate in 270 parts of
‘dry tetrahydrofuran were -added portionwise 45 parts of 1-butyl-1H-benztriazole-5-carboxylic acid. Upon
complete addition, stirring was continued for 1 hour at 0°C. The réaction mixture was hydrolysed with 50
. ‘parts' of water. The whole was filtered ‘and washed with -a mixture of dichloromethane and methanol
.85 - (90:10 by volume). The filtrate was evaporated to dry and the residue was purified by column
.. chromatography over silica gel using a mixture of dichloromethane and methanol (98:2 by volume) as
‘eluent. The pure fractions were collected and the eluent was evaporated, yielding 18 parts (42.7%) of 1-
butyl-1H-benzotriazole-5-methanol as an oily residue (int. 10). '
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. addi - tion, sti

~-anount - of Wwater. Upon corrpl ete addition, the reaction mxture was sti rred
for. 4. hours at 10-[err]. The product was fil teredioff, washed with 30 parts
- of water and crystallized frorrea(mgatg:ramof 2- propanone and et hyl acetate.
i--Fhe. product was filtered off and dried, yieldi ng : 3373 parts (72.6%" of

Leol-ibutyd = 2H 50 benzotri azol e- 5- car boxyl ic acid; nmp. [err](int. 9). d)" To |
'a st rremaamlatmmnerdhe(r@wayalsmwmr on of 23.4 parts of lithium

“‘tetrahydroaluminate in 270 parts of dry tetrahydrofuran wer e added - :
-__-_r'-._-}_portlonvm se. 45 parts of 1-butyl-1H benztrrg zol e- 5-carboxylic acid. Upon . -
. conplete’ ‘addi‘tion, stirring was conér nmed\"f\a 1 hour at [err]. The reaction
com xture was hydrol ysed with %? rt ‘tnér The whole was filtered and.

. washed wi-th a mxture of di chlorengf anH, et hanol 55 (90: 10 by

. volune). The filtrate was ‘evapor at ed g dry and the residue was purified by
=¢olurm chr.omat ogr.aphy over silica gel using a mxture of dichloronethane
~.and et hanol (98:2 by volune) as eluent. The pure fractions were coll ect ed
“and the eluent was evaporated, yielding 18 parts (42.7% of 1- butyl-
~.Hbenzotriazol e-5-nmet hanol as an oily residue (int. 10). 15 EP O 293 978

- Bl I'n a siml ar -sesae—iherewera—also-—prepaet—rI=.0—nt— 2
P base/salt rﬁ)r,{tqrr Ng2 11 [ 8 r|basessalt |mp (°cyY- | base
106112 [er ﬁo, 7 base resi dpe 13 [er] 6
-base r pat-eetrdd et ~ : ase
“, ~residue. 3 15 13 c}i -Ca, 17 5| base base'-.:"‘%6 ?esi due 3 16
CECH '126 -(CB CH, 7 o} bag® 17 resigwgrr] base
_.residue 30.1n th or £q9icg0y ag f ol lgowi bi es perinental part
"k epresent s 1(r::|'e3f posgi chh)i)?j@he subs ?f&?l on pn t&gﬁberzene nmoi ety of
-_t he benzotriazol ethet erisdycl e. base )FePddve stlirred mi xture of

vadets ol wsidugretlhoxyet hoxy)-N, N-
and 130 )artls of di chl or omet hane

ad ol od
Gasé@| or ojretesdase Wpon conpl ete
hour s. {fﬁfa .reactijon m xture was
filtered-over di et hane. The
-.organic layer was washed with 30 parts of a hydrochloric acid 40

.50l b i AheZordhoRigtnd FoRdwinY thiifesdrt Bhe GipdéRmeéntd PRI PopPaabrid ihe Positidh bidkb subsmitiey ed and
‘QVApOr i thslbenddhe moy ofl the berstrigdie ihbterdsycley Col unm chromat ogr aphy over silica

-'--bls[2 (2- rrethox et hox )etﬁyl]ethan n ne
was_added dropwist® a oT%ai on of 71 & pa
1-ndY hyl - 1H benzotri a 0¢(Q:£Z) anple in

' S continUed} for

- -gel. using ‘a m xture of dichl oronmethane and met hanol (98:2 by vol une) as

- el uentExahple 3pure fractions were collected and the el uent was evaporated,
“yielding 375 parts (46.6% of 1-methyl-1H benzotriazol e-7-carboxal dehyde
: rrp 3:{ er ra} TQ |amirred1|a)dure of 7.4 parts of potassium permanganate, 0.6 parts of 2-(2-methoxyethoxy)-N N-
B bls[2-(2-methoxyethoxy)ethyl]ethanamlne and 130 parts of dichloromethane was added dropwise a
.- “solution of 7.8 parts of 1-methyl-TH-benzotriazole-7-methanol in dichloromethane. Upon complete addi-
. . tion, stirring was continued for 2 hours. The reaction mixture was filtered over diatomaceous earth and
T N washed with dichloromethane. The organic layer was washed with 30 parts of a hydrochloric acid
40 solution 2 N and then with a sodium carbonate solution, dried, filtered and evaporated. The residue was
: purified by column chromatography over silica gel using a mixture of dichloromethane and methanol
(98:2 by volume) as eluent. The pure fractions were collected and the eluent was evaporated, yielding
3.5 parts (46.6%) of 1-methyl-1 H-benzotnazoIe-7-carboxaldehyde, mp. 126° C (int. 18)..
b) To a stirred and refluxed Grignard complex, previously prepared startmg from 8.15 parts of 1-bromo-
45 3-fluorobenzene, 1.2 parts of magnesium and a small amount of 1,1-oxybisethane was added a solution
.of 5 parts of 1-methyl-1H-benzotilazole-7-carboxaldehyde in 80 parts of 1,1-oxybisethane. After stirring
for 2 hours at room temperature, the reaction mixture was poured into 300 parts of water. The product
was exiracted three times with 65 parts of dichloromethane. The combined extracts were dried, filtered
and evaporated. The residue was stirred for 15 minutes in 100 parts of water and 13 parts of petroleum
50 ether at room temperature. The product was filtered off and dried, yielding 7.6 parts (85.2%) of a-(3-
: fluorophenyl)-1 -methyi-1H-benzotriazole-7-methanol; mp. 152°C (int. 19).
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" parts _
-np.-oferr] (int. 19). 55 © EP 0 2936938 B Na simlar manner there were

++"B) .To a stirred and refluxed Gignard conpl ex, previously prepared .starting
_from@8, 15 parts of 1-brono- 46 3-fluorobenzene, 1.2 parts of nmagnesi um
.and.a snall-anpunt of 1, 1'-oxybigpes begere@s added a solution of 5 parts of
~..1-met'hyl - 1H- benzot ri azol e- 7- car boxal dehyde in 80 parts of . . = .

- '1,1' -oxybi sethane. After stirring for 2 hours at roomtenperature, the

" ‘reaction M xeimiias magner fHhera werg AlsppierdaL parts of water. The product was
Textracted thiee times with 65 parts of di chl oronethane. The conbined ==
--extracts were dried, filtered and evaporated. The residue was stirred for
s of petroleum50 - -ether at - -

imifutes; i'n 100 parts of water gpd 13 pa
oom enpéi at ure. The product wgs 1 il

(95:2% of a-(3- fluoropRrgh

(' ff and dried, yielding 7.6 -
Ht hy |- 1H- benzot ri azol e- 7- net hanol ;-

;o:al'so prepared: 2 [err] Int. Lerr] p base/
Mo, [ g§r] No. : - salt 20 -
i phenyl - Terr] 7 base [err] 21 phenyl
[err] 7 base resi due 20 22 H3C-
- - CH3 : 7 paseferr 25 ferT] —T trage
" ‘residue 24 |Intf{erfr]R 7 baBe 25 | P J[h;osc/] | mp (°C) resi due
[er] ®5 No. 24 = [err] 'Hase resi que 30 88%(Q 45 50 5p 17 EP
. 0~293 978 BYHo | phenyl -(CH,),-CH, | 7 | base | 125°c St 5 27
..Lerrl 6 Hage | residue 28 [errd3[er¥)f 31| . [enr] basel residue
LEET el |1 phRenyl |0 Ir &8%5ue 1 7 | base ‘residue R
R 122 H. C- -CH, 7 | base | 126°C
e e 3 3 .
R A H,C- --((‘.'!-!'2)3-(!!@!3 7 base residue
24 3'C1'C.6H4' | ~(CcH,),-CH, | 7 .base . 112.-.0'c
SRR | 25 4-,CI'CGH4_. . | -(CH,),-CH, :5 base .| residue -
26 1 26 4-!'-85!!4: -(an)3-CH3 16 ‘base | residue

90

45

50

55
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"933L “ilerr] . 5  base  residue 15 34 3-CC 6H4-

- ferr} .. . .. 6 base  residue 35 [err] .~ 6  base resi due 36
- [err]6 - base resi due 37 . EP o[208rels B1 ’6 base resi due 38
~lerr} . - -7 5 base oil 39 [er]r 6 base resi due 3
25 | 40 [err] 5 base resi due 41 lerr] S
(CH - CH: ehte—3 _ Fatfd—dt—  [err]

.6~ -~bas e

: l1nEesi du3143 [err] g%*base pes_uiue/SC mp (°C)4§ L
L err] 5 . nbase [err] _ | base [lerr]} 45ait | [err] 5 base
..-._r..e.s.].ﬂdue 46  Eae MR v o <=t Y127 F i oo
- _ z?eS| 2] -4' [err]} = 2-)3_:" 3 66 _ lggé% LS aue‘ 6 4
rPps | s-r-cgmg- basp -(cHylsFayd 80 ["“‘ferr}“'“ 5 base
1l 29 [q5léicubase |regidue 52} 7 [@ekd |azeec | 6 base: -
esi due 53 ® [g 3L6x- 6 bdse  rlesidue 45 | b4 -
~ 2-ngpht hal ghyP FE‘FHC ‘* - ACH 68 | 6 rpdrate [s5esiduery) 6
":'-'-ff‘ba[se (" resj ﬁﬂg [leBLp- dsﬁ anﬁ - ' --CKa I N h5_ blas"e.- hrlesidueb- I '
a-[4-(4,5-di hydrag-4 4- & fet y L oxoazoly ny| - | - met - bnzotri azol e
-6-nethanol} 3¢ a r §3 ﬁfz Tt . o)‘ HExanpl e ?’55 bags A \?‘{r”(f#_fe of 36.5
-~ parts of 1-jbssyl - g £ azol p~Brupet hanol|, 535} pase s |[okesddwgahese( | V)
_ o&e-r/dee and 9(3 part§ 9{ h hi ororret ghe was s i6rreqm}€r 12 eS| at room
t enper at ur g.. the mangandése(1'V) oki de3was filfterefd o dver di at pmaceous
.-earth and gn@her| BoF+q8a-of 35_pa1¢?§ of manglnep®ePY) |oXPEAURaE added to
“the filtratiesghAftleg.8ild &i 09 for| 12ghours at] goompasePgr absiave | he whol e
was filterdd and fthe fjl6tfate 18 P 0 299 978| B1 was rajed. The
resedue was| Bari fli SHatAFBedaurm chr&fat ogr aphy SovErr®&?| Hcé‘ggqo u$i ng di ch-
| or onet hanef 38 e:juensr-c'ghg-pure [ r-€HL 1 ons r 8 cplbaset gdodhd t h¢ . el uent was
evapor at ed, | yi,el dj parts {4 % of <bug 1du
H benzotri. é e- 5 gaF%éwnzrdehyde aé"a resi d 6(i ﬂas%?). ressdue 1
: : - 40 3-C1-C6H4- -(CH ) -CH3 5 base residue
2% 1. . .
R .41 usc- : -(cx-xz)_,'-r::lnl3 5 . base residue
142 '} nac- ' -cn3 , . 6 'b_a_e residue |
o e | s-rcg- -(cH),~CH, | 5 | base | residue
o - {ee | a-rcgm - -(cn ),-Cy | 5 | base | 82°C
o 145 _j4-C1-CGH_4-'- -(CH ) -CH | 5 | base residue
|46 | 4-Br-C o8 ' -(cu ) --cn3 ' base- | residue-
PR R -c1-csn4- ~cH, | 5 | base | residue
- | 48 | 3-Br-C.H, - -CH, 6 | base | residue
: : : "49 4-Br-C _H, - : -CH 6 base residue
_ . 64 3
g\%‘ 50 -sz-c H - -CH3 5 base residue
51 -CE’3 CGH4 -n::l-!3 -6 -| base residue
52 -c1-C6H4- -(:K:‘1 :6 | base residue
| 53 -CHs-CGH4- -CH3 6 base residue
% . 54 2-naphthalenyl -CH, 6 base residue
| 85 4-H,CO-C H - -CH, 6 | base | residue

60 and a-[4-(4,5-dihydro-4,4-dimethyl-2-oxoazolyl)phenyl]-1-methyl-1H-benzotriazole-8-methanol as a residue
~ - (int. 56). -

' Example 4

- 86 - -a@) A.mixture of 36.5 parts of 1-butyl-1 H-benzotriazole-5-methanol, 35 parts of manganese(lV) oxide and
390 parts of dichloromethane was stirred for 12 hours at room temperature. The manganese(lV) oxide

- was filtered off over diatomaceous earth and another portion of 35 parts of manganese(iV) oxide was

+ added to the filtrate. After stirring for 12 hours at room temperaturs, the whole was filtered and the filtrate
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: b)'.-_To a stlrred and- cool ed ( 78 C) solution of 7. 2 parts of : _
“~:3='br oot hi ophene in 70 parts of 1,1'- 5 oxybl Set-hane were added 30 parts
Jiof - a-dE butyl I'ithium sol uti-on. 1. GGV 298 bZB@BNE. After stirring for 20 mnutes
-at. ‘this. 1ow tenperature, a solution of 6 parts of & .

. 1-butyl - 1Hbenzotri azol e- 5- car boxal dehyde in 1,1' - oxybi set hane was added to
- the previ Watsevapoater cThe TRgidus cwast Rusiipdnby £olyran faremalograpiie Qver gilics gRlowRing dleh-_ 75
-40 * C 'meetnmraé ‘W&%‘ lR“@(f’Wﬂ"ﬁwer(W 'Pg"cbﬁhe P@@“W&i @rap%tﬁd’ ﬂﬁ@‘"@r‘%uct

s extra&’é&""’ T’%’d (33 (H op |
t t (] an l

Roptiin. ik 15' rgwsq'f;ln ‘c%" @r""h g;;o £%@t e
 and et naff e el pee m I e e
and t he e g@ HEwaE QF e times

25 2- OXyb'ﬁtEhr 9@9&1& of1 Mu ﬁ$ 'W@%oirbl o%lﬁgcté’ Itér@ﬁamybﬁ rte&gur‘\iepa”s

- ( 58. 999 Ofeséuehws)bhr'fﬁd 6? c&lmh@a%raatobrabhpﬁf&zﬁfcﬁ 'g@tztﬁlhﬁ aﬁrm BiediRloromdthane and
[err] (i nt methéhbt (98:2 bR véhbrhd) kS bludHRTAE burb REdIBNsWRFScoldctod aRd 8 BlubiH wad Svapdrated.
- =but yl - a- frrrodiduMak Lrydtallited G6E Ql2-hxGEskdpas: TR fréduct was Silteled &iSdnd dRed, yiBibing 69) ; 1

. - et hyl - apdrid (98l9bey By1-Butyl-o k3 thiomnaHbeREo kDI G-rafiana ). 8a<C @nt.rsesi due (int. 60);

~and: 1 - netiny similar(v@inien theis| wereldisolpipared:r i azol e- 6- met hanol as a residue (int

._'6‘1-)/_ 1EX atbplyler-@-tRéhyi) H-Banzatrigblo-6-methantl ast aregdwfinssk parts of al uni num chl ori de
in 900 pewethyl-o-tilenyl-trirbenzoldazalefowthdnchgsd weidu (BoBAtandn of 256 parts of

" 4- 1 | uor d-nBihyl-a-Bdiieny-tibenzptfiazelp-Geneihancd a5 residuedinil).benzene at [err]. Upon

- conpl.ete addition, stirring was continued first for 1.5 hours in an ice

'ii-bath and®améasd f or 8 hours at room t enperat ure. The m xture was heated to -

i ]2°cool ed again and poured |nto crushed |ce a d 18 ts 25 _

_ 'concentraf‘)Tdaré Hfﬁ ‘:@ "G%’W
-flltered r°'P |ce I z? 98" 't°§ of
2, 2- oxybl h r%g% Laelﬁ E%}Fd%nd&oﬁl' mtoc sand
act i v tedofc a.reﬁ %‘Qra?ai Lkl ctaraeq b

-crysta"'éa Aaate 166% D briwo E@s% o'ﬂgw arvt.tﬁ

of (4 1] URhsedud \bdrh Qﬂ RRBRA the Aidats riivhted. OFRd -cry3feliized - D

. To. a €00!-B@act w&s fiRarod b &ﬂ' dﬂBdr %ld% z%pa‘its mw)%f @hiudré- stahémsm%nﬁyweamayl)
“phenyl et pgrepne (me2)20 parts of nethanol were added portionwise 1.5 parts

. of sofi unby B & eddled OB islutiok D24, SR bE-fucisiBihitrapRéhyl) Phenyieghoidm 120 parisnued
fef 15 mi suihetBanal wére ratddedApoRiohwiéd 08 pafts 3 fdiuinSteedhydigtetaiec Upari compivte? Bddpian,t S Of

“wat'er was stithgeds dontimuat $oe 15 ovinutes atrfi*Xt A selutiohpicipade offEceticiacid in 25ipertsdf watar waswas

. concent r adsigd diggwies toegmisturd ddbon contiiaion, dmintixies apsicanteatrased: Watst waseasidesido thact ed

- Wi th di chresiduarend theeproduiie wasc pxitacted Witk dichlorornethane] Tee exiraginvasadrisdn filteredr anded,

" yiel ciéng “omcantipted. tvyld(ng@é%pa@r (1Q£l°/f)|°t|eﬁ'w9r%3-wv<w~ eav"pmaryweaﬁz'@ﬁenﬂwaﬂ% as
“an oily ré 1Q§be (int. mxture of 25
“4-fl uoro- 9 B f 2P R ﬁ'@‘l’?ﬁ‘b‘ﬁ@ “2%6‘“ %"?' 2°dta"‘h dfi’%{%"ﬁé"mﬂ’ﬂﬂ?dr ate

and 80 p 7 éf’t?@ 735 1‘ rgf B?"a % 2e.
et chor %'of%a °"ve gﬂ% F pooon ?t "' i"t?ri”aid” of e Wb
Af ter Con © dlter:%l En%bl tEollgq)f ﬁxy-a’_ﬁl-g??a'ﬁ-l f
~water andgyg, &LM-%- Hancﬁ‘aéé’le e iﬂt 84, par an

trichlor Oﬂﬁ Fafts @X@ m Rt oxﬁE Al pa;té J)ftrﬁdilﬁﬁ’ol @9-‘3 aB8AGA Pahdbred,
yi el di ng 2 ﬁtﬁhﬁny( ﬂ-ﬁb@-z@ma%le &-molRiHdl. QY- nddhPatvi, 18 of methylbenzene were
benzokri ag e@t BNiTRRb. TR sclvehtEials vbBorbtod hgainGidia the FBsiddewad dissbived Biri2ziahslbi ON
of 1.2 panpsdimbthymetiabnde ssh mat ofe1-ibdbbdtshel Wt stide atGRdel2ad b widlé Rasstifiertor308
parts of nidoyed D50 CaAE @oncbntrhlivn DB0NEaRS bf Wt lwereCad®t. Meensalidifiefpradiuct was filtered
concent r abff,omsheliSwithawdter anti disstived| ib elithienmethvine £ TheSorganicalelybe tvas dridd; diltered and
concent r arepordtad The residus wasasystallizgddromt ¥ & padeof2,200xgbisprpanse Thecuaiuctass Elitegsio| ved
i n 27s0par 0f and drigd\vieldingeT.8 parfs A8k ofl d-butBxysPpheyt-t 4-benzotdazole-Guistheroh anpr89.2 Cadded
“at once afitk 9he whole was stirred for 30 minutes at 50 * C. After

concent r at P @Fimilagmanperitere yerqaltarepgi®lie added. The sol i dified product was.
filter ed ethoxy-a-phenyl -1H-benzotriazole-6-methanol; mp. 102.5°C (int. 66);

1-(1- methylethoxy)-u-phenyl-1 H-benzotriazole-8-methanol; mp. 109.6° C (int. 67);
.65 1-methoxy-a-phenyi-1 H-benzotriazole-6-methanol; mp. 89.4°C; and (int. 68)
a-phenyl-1 -propoxy-1I;I-benzotriaz_o_le-_'s-methanol; mp. 104.1*C (int. 69).
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ootk washed wrth water and di ssol ved i n dichl oromet hane. The organic |ayer
“was:dri ed,. fi'ltered and evaporat ed. The resi due was crystallized from17.5
parts of 2, 2' - oxybi spropane. Thpqngsdngtmwas frltered 50 of f and dri ed,
~yielding 7. 8 parts (87.4% of

~1- but oxy- a- phenyl - 1H benzot ri azol e- 6- met hanol np. 89 2 C (i nt 65). In a

fedebond - cdpeneipBer  there were al so prepar ed: 1 -et hoxy a phenyl

H- benzot [ azol'reIr 6- met of 5 ol ; athyqll'g& F@gl P%ﬂ; %mole in(30rfers giz _
o 1 aéo@?r il persh)P G E[:emo N(30par wa%% . CB5 L
_ ]co mnute r u ﬁf"
1 hydr O ék %ﬁ ME % f7t o%h hﬁThe:(it}S Uct was extr 3%

_'5U| fOX' o an‘&% tﬁ (931@ b‘i&tr EQ dﬁ do
T BRI OQor{peﬁﬂaléB ETHYnShtrdid WS t Irz fr5m 38 5 w'ij‘e :

- additi ofndda o sl dRad, tyieidRb 39t ik W@ﬁﬁﬁ-@ﬁ-@wz& e@mamsm Jl('f g-d for

30 m nuigaszat room tenper at ure Parts of pot assr um car bonat e were

- :added amgl AShixfufe agzazmsarecmtd-ﬂhu.sm I-'i-Bé’nzé’maE&lblﬁ-ﬁ\eﬁﬁnoﬁQi Loarts N adsdaRinhbiidride
- sul f oxi dEpéreiyres0%\ER 90 \Haadt AiNdimetikoiramide Sas Stined WISy diogdrgloduitioh Radead. and 20
'par/tss ofAfter thy cidaiddnl of 142 paitsT ofs diderhétiane, 1stibing TWae - QaRtUALE for VBBSmiktbs atkddth Wi th a
. M Xt ur e tepipetature; Theomixtwest wes rencantcited e Tha aamdent(a®0wak Gakiary upvin 150 par)s. of Water andttheact was
- dri ed, - -fProductvag exinatted Owvith odichipramethensd The legractomasedrted aiferedicapd concettatedi Fied f rom
' -32 5 pam@e@ratedr@muuﬂeé rbt fifeatinn, ovarhsiiic geldising avibgurd jof trichieromegtiahe amctimethaned,
i el di ngg%" by yolimesas( %49"%%8 ¢spire_fraption yas polipeiesiand dherqlugptoras s%pprgteth e two np
St 4\3/00 oL ‘nﬁrp werg) eparB Ry ﬂyﬁtﬂﬁagonotforrggthg aﬁg ate.SThe first isomer was further purified by
- a- pheny[® tfafrr'z %5 The, P af?brvas fzttersd arat%dr@fi yelding 3 mﬁsﬂt&ﬁ%)@ét-

..di spersi was stirred

g ogte@ﬁr;,r Ao famg%%% é@@%ﬁ@ el s o L

m.xture was concentrat ed. The concentrate was taken up in 50 parts of water
~and: tr@(a,%,g(;uct was extracted wi th dichl oronethane. The extract was dried,
filtered—amd concentrated. The concentrate was purified by filtration over

- silica geb aldfiedGoRtion] of 6.8 gardbt 1LutyblauhRrIBheRAR fHi-BenebtiBSId e RetharcPR ad phs
VOl Bbmeck terahyahobbfui twere ddRedE7 parte @f thibMe EHilsite Wasont@ba&tire.htemndiRr EholR e WaS

. &YapOrmachch mikioe WasRoricBMamE.SThe \WRjdect v srateriwityetiil yetatl MeZexirack wad wahecet hy |
~ acet atwith aldiiged $adisitn Hydroganicarbavitofsaltion Sdried) tikeréd and elporatey, yioRling i62aits0B8.5% 0 M

et hyI ol ¢ bitglkeelchiorb(@-ciieroghenyt)methy]- fH-behatriagblendsfa rastibe gnti 23)1, yi el ding 3 parts

L A(12.°5% bfaﬂmllamamyﬂthmemrealyéPrepahdbenzotr| azol e-6-nethanol; np. [err] (int.

~-71)9-The other isonmer was collected and crystalli zed three tinmes from et hyl

?-'-----;acet ate: The product was filtered off andnzirr ed, yielding 3.3 parts (13.8%
of 1 -nethyl-a-phenyl-1 H benzot iazol e-5 net'hanol'; np. 129 C 25 (int.

.72) Exanple 7 To a stirred sol g% & rts of .

13 tyI a- (3- chl or ophenyl ) - 1HRO€CH ol ey 6- met hanol in 45 parts 30 of
.tetrahydrofuran wer e added 3.7 part dhyl chloride at room

-tenperature. After stirring for 1 hour the reaction m xture was

concentrated. The product was extract ed with ethyl acetate. The extract was

washed w th.a _diluted Qndrumh drnnen carhonate olution. dried filtered
.andgevapo d |i giding 6.2 pal tsR@88. 3% of |1p Ibasesr | mp (°C) | -
-but yl - 6- [gl"or p(3-chl orophenyll) methyl ] -1 H Henzot r gagolle as a rpsi due
(nt P T hengs | ocE-(CR), |6 | HCI | o

- 75 | phenyl ~ocH, 6 |m2 | resiaue

60" 76 phenyl | -0-CH,-CH, 16 HC1 residue
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manner there were al so prepared: [érr] R [err] 40 45

ferrf o 6 HA - GEP 0203 978 B1 phenyl [err]
6 . HC1 . residue 76 phenyl . S [err] 6
HCL - residue 20 . EP 0 293 978 Bl Conp. R’ R
P hasel np (err No ' _ _ . R
“usaltt 77 qphenyll 1 . [erx] 78 ~Jphenyl err]
" ‘base - oi I[S8™r9 | R phenyl R [err] | B [Pasei| ap (°C) 80
o ferr}” - 7|77 |bpsenyl - residugq 8&-(CH,)pleapyl| 6 | HC1 oijerr]
_.base’ " redidye 16 83 Hoy r] 7
wo.pase. [ .r esi_.’gge E4ghen§§phe'nyl _ CHy ~ Jerr]] 8 th‘ | est 7 base.
‘. residue 85 79 | phenyl [ gr rQ-(CH,),~CH, 67 | BChbasd ©il resildue 86
lerrly. | g0 |opweényr residug 2e@20 8% basd €17 di1 7 base
- residue 881 . [d4r] 6 bade , 3 ée_sidue 4 3 g 89 o1 due
err] o ! base | TE¥hdaEB3 90| 7 [EPFY | TeHe pase
- residue 91| 82 [drpfedylE-C H - '-(taf)3-cnsbase 7 | dasdlug Pésidue[ferr|]
7. .~ base - esifdye 94 _ err] " 7 b I Esdg 04
: [%T(r]w: 6 8 ase oil 94 [er? CHE. 7 *Base fﬂi(raggi due [err]
95 J[err] 84 | phenyl pase refflydue 96 [|efr]| base | residge | pase
residue [erlrps97 | mederr] |-y, S bgs¢ | ba&si ULesidue -
S |88 |mEpe- -_-<CHé)3-CH3 | 7 | pase | resiaue
SN 187 3-C1-CH, - -(CH, ) ,-CH, 7 | base | residue
o .88 '4-C15c534- ?(652)3-C33 | s base residue
oo 89 H- -CH, 4 base | residue
i..";.”25. -_;90' ' 4-F-C6H4- -(CH2)3-¢53 6 base "residue
 f: L ;_ﬁ91 3-!-C6$4- -(cxz)s-cns 6 base residue
L |92 3'?'C534‘ .-(CHZ)3-CH3 .7 | base res§due
e - | o3 H,C-(CH,) - - -(CH,),-CH, 6 | base “ 0il
N T | 94 3-F-C.H, - -CH, 7 | base | residue
I |95 3~¢1-c6_H4 - -CH, 7 | base .| residue
_ | 96 3-F-C,H, - =CH, 5 | base: | residue
E R B B,C-(CH,) - ~cx, 5 | base | residue
| IRL 3-C1-C H, - =<cH, 5 | base | residue
99 4-F-C_H, - ~CH 5 | base | residue
L 64 3
: © _ 100 3-c1-csn4 - -CH3 6 | base residue
~101 4-r-c5u4 - -CHa 6 base residue
102 4-C1-CGH4 - -CH3_ 6 base | residue
_ -103 Hsc-(CHz)z-_ -CH3 | 6 ‘base residue
% 104 | 3-Br-C.H - ~CH, 5 | base | residue
105 3-F-CGH4- -CH3 6 .| base residue
o 106 | 3-C1-CeH, - -(CH,),-CH, S | base | residue
50 107 nac- -(CHz)a-CH3 5 base residue
65
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B [err] . 5 . base residue 99  [err] 5

wﬁbase -reSIdue 6 4 ... 3100 [err] .~ 6 base
Cresidue 40 : _ [Eprcrégajgﬂ B1 [err] 0. 6 base
~ residue 102 -~ [err] . 6 base  resiidue 103 [err]
-6 . - base - residue 45 . 104 Jerr] ' 5 base resi due.
105 [errk _ 6 Dase 3. resraue|er T06 err base
" resic due [e ppp-. | B base reskdue 21 =) ’973“‘81( : R
Cferyloo Mo P___base/ _np [err]|No. | salt |
I,;_'5 08 .| 1081 ¢ n?c- . | -cnlerr] 16 d "balsfo "prosim]E
'_reS|due 1C 5 e PRSI AU rril
PRSIl U 1S _.resrg Pty [H o b’ | eest&d)
' el_;lo _ resi'-dléa‘-lo -105’2)3[-@:{] 5 | badge | [rasidue residue
T3t hienyl 5 e 5 ue 114 -
e ngy ;oase o resj Ii&nz.l.)g CH 4 - ﬁ%e r‘sg.ﬁﬂeﬂ yl
R e -112. 45C1-C Base -ﬁ@%d)gugﬁ:ﬂ_lf; 5 [racp .re.sidue .5
- base . | ne$i us-dnkenyr [T ]| -(cH,) -CB D3SE| base [ Gesfawe 118
“ferr] - bdse gs%& %9 s [#r)] esidue | 6
_cbase .. L P'é%l dué- BryColy- -(cH 2)pafty. ' 838 1pdesib drry

>215 ba's'e 115 restmays 121 -({:m{) ]-cn 5 sba ebase res$duliq 25
1 .

qr _ - cycl ohegy lk% residfisijdue 123
ferr] _' ﬂﬁ 4-C1-CeRy- g r=5| d %4 fer"ﬁS
"6 base | 117 restfﬂ,g§4-124 .ﬁéﬂf(]CH3_)z_. ' r] base | residue | g base
_resi due 3 118 | 3-Br-c,BO- S -CH elu BG base | residwdd [err]
3 4 | . 3 64 3 - |
S i - |- 119 'B"cenf -(:H3 6 base residue
o 120 -Br-Csﬂ4- -cns i) - base residue
S .11 | 4-P-C H - -cyclopropyl 33 base residue
S (B LT '4-r-csa4- -cyclohexyl 5 | base | residue
_, ._'123 -cra-csur - -CHs -6 base residue
124 | 2-C1-CH - - -CH, 6 base residue
1:125 ] 4-CH,-CH, — ~CH, 6. | base residue
" 126 |2-naphthalenyl -CH'3 -6 base | residue
2T ._'4-CHr39-_c6H4-_- | .-C-Ha .6 base ‘| residue
i 35
- ¢ .and 6-(bromophenylmethyl)-1 -methyl-1 H-benzotriazole monohydrobromide (int. 128); and
: . B-[chloro[4-(4,5-dihydro-4, 4-dimethyI-2-oxazoIyI)phenyI]methyI]- -methyl-1 H-benzotriazole as a residue
. (mt129)
N0
Example 8

A mixture of 245 parts of a~(4-chlorophenyl)-1-methyl-1H-benzctriazole-6-methanol and 1500 parts of a

.. hydrobromic acid solution in acetic acid was stirred for 2.5 hours ‘at 40°C. The reaction mixture was

45 evaporated at 60° C and the residue was stirred in dichloromethane. After cooling to 10° C, the precipitated

' product was filtered off and dried, yielding 285 parts (76.8%) of B8-[bromo(4-chlorophenyl)methyl}-1-methyl-
. -1_I-!.-benzotu_1iazole monohydrobromide.(int. 130).. ' '

~ - Example 9

o

' a) To a stirred and cooled solution of 58.1 parts of (4-chloro-3-nitrophenyl)phenylmethanone in 240 parts

of methanol were added portionwise 4.4 parts of sodium tetrahydroborate. Upon complste addition,

- stirring .was continued for 30 minutes at room temperature. The reaction mixture was evaporated. The

residue was taken up in water and. the product was exiracted with dichloromethane. The extract was

. 88§ . dried, filtered and evaporated, yielding 58 parts (99.9%) of 4-chloro-3-nitro-a-phenylbenzenemethanol as
o a residue-(int. 131). '

~b) A mixiure of 58 parts of 4-chloro-3-nitro-a-phenylbenzenemsthanol and 450 parts of a hydrobromic

acid solution 48% in water was stirred for 45 minutes at reflux temperature. After cooling, the product
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o 2 naphthalenyl . “[err] 8 . base resi due
[err] : 6 . base . residue 3 and - .
6 (brom)phenyl met hyI )-1 rret hyI -Efo 209878 B1 azol e m)nohydrobrom de (i nt

©'128); and -
.6 [chl oro[4 (4 5- di hydr o- 4 4 di met hyl - 2- oxazol yl)phenyl ] met hyI] 1- met hyl -
= benzotri. wasoiactegwith ichiowmetiane. Theraxiracp @3s dried,filfered gnd/everoretedy vielding PUspantar t s

2+0f : a- (4 cHRBFbYHelbrom nhgnvrmer"wwcmm‘a@w,?bﬂnrzqnamaeesieum@t A8ol and 1500 parts
—of .a hydr.8i B U@ A 18 Paty %ﬁ('w‘qphmmhrw-s!&qrerzmgbegrem 484 pprsy of 2anefiybitts ot
.40 C. The!mMidazale pnagl, 120 parts (ob agplanitile; was, s Jeres baurs %r’ éﬁﬁ'&?eiah'@ F@%rﬁa@nms

) algrsr 1[|%Ft gﬂ%’%‘lﬁﬁf lg‘gggafﬁﬁf;\g@gd t P‘t‘é‘Fe’l‘,'BtBI aﬁ 'b?%é‘r e resdue Ci% p?limem‘oduct
6- [ br omo( E,t ‘ﬁ]'g{’r g _ u e anol| anddmethanol
__'-TTDHOhydI’O au &% VO n‘Le SII’G Q%l’ C e;l%
-sol ut,roon %b Rk Qfolan [J% &0
parts of oqmm&&néu. teaars

_tetrahydr qug,aﬁ.gm rhegqm;g@goq,}@gga ion, stifrring. was contr nued for 30
‘i nut es 14(4-&@6@&@%1%9@1&%&&%1mmcrwﬁ:w;e was evaporated. The

r esi due-1y@ghibroaafiroptidnylphefindihylRHimidagoleingdse)t was extracted wth

dj chiler ag@ichiada-nitrtbpiengiPhdniriethwi SH-lrfidazole @ht.i186), filtered and evaporated,.
. | di ng-{@&hipra+3tnitropiidBylfEtidhyip2-méthgiFiHarnidazdley Y. 102 *T-(ph @3n;l benzenenet hanol as a

.resr due 1{4ebloroBIiiophebyl)phengimethyl]-&methyl3 B-imidazble; na. 164°C (int. 138);

" 4- chl of d{@-chiproprenydi4sheiny)-BeirehamyiimethylFibi-midazble’s @ residue GntgR9)aandy dr obr omi ¢

“aci d’ solld@ichiproAatiophenyliit-eiyorophenyknmethyfid H-imidazold Stheriedioate( & 1)Lint. 149).| ux

ot e(rpe#’ature After cooli ng, the product 22 'EP 0 293 978 Bl was extracted
~wi th di &aefetlet hane. The extract was dri ed, filtered and evapor at ed,

ylcﬁ: g,rgg 7 g@g& 99 3% Of 4 brorrﬂrﬁ)hen 3-nlt en?ﬁ\ergfn T{'P'e' f9°3 a"@ ':éarts
B Of 4 vf&? ranl w ; ';gr?‘kt\ F: ﬁhﬁm o Y
rea n{bHJr ﬂhg% aﬁre% §1
o

: et
| 0‘”5 atuak rum hy

i I
~and the eﬁtﬂl@lﬁ@ﬂ I'ﬁ’ord?ﬁb%raﬁ@ em;t was fmas §nd tegrrhe raupw&%aﬁed\ws
ext ract @elumh bhtoiatsgrapRy GVER lshic o udiifa W@sftmm bOand frhetHaRd Esdturbid with

ey apOdb ataRhonid, (965 BEVoilinf) ¥SlueRt! The firStdrablion &as BoNBcté dna it éﬁﬁhﬁﬁﬂaﬁvﬁ%ﬁfed Sthel Ca

:};M USi Mgpidae Wasdristalizef frori 84Hue bONBbIYBREhansEhE proalct aakiterl bR Bl dries Fleingt ed

h amazpaas (38.98) d 141-@thieoi3nimdphed@)othly il ehimidaiore(nasgi)s ed fractions were
collected and the el uent was evaporated.” The residue was converted into the
‘et haned|Esst@e tlal t in 80 - parts of 2-propanol. 10 The salt was filtered
~off, sashed with 2-propanol and dried, yielding 22.8 parts (54.5% of

1- [(4 chl ohgoigure n?ft ?%We 0§ dHe i triazoltfoantines Srparigy of- 4-chiprp-dinirabeprenemethanot

et hanedr"!%ﬂa yifonate pagts of ﬁ‘t°‘°"'¥!§°3 as ?tﬁe‘& fﬂslan'r“llu'ﬁrat feflyx dampergtures Al o
al so pr &pdrG e PI tdvaefrrerﬁd&ffe"ﬁﬁrqd Y‘!'Fl!‘!il ﬂ’?&%[?d?%") °f’rf5am'["§r r]
( i ‘QL 1 Z{4-chl?ro f n

'i'ﬁ“ r'B v num136
profie i .r‘"ggjs %rg "%E%é@mm e @ag,ses%{% il

37); mixture was stirred for 2 hours at room temperature. An excess of concentrated ammonium hydroxide was
added and ‘stirring was continued for 15 minutes. The product was filtered off, washed with water, 2-
45 propanol .and 2,2-oxybispropane and crystallized from 8 parts of 2-propanol. The product was filtered off
: and dried, yielding 5 parts (83.8%) of 1-[(4~chloro-3-nitrophenyl)methyl]-1 H-1,2,4-triazole; mp. 98.9°C (int.
143).
In a similar manner there was also prepared:
1-[(4.»;:hIoro-3-nitrophen_yl)phenylmethyl]-15—1 2.4triazole as an oily residue (int. 144).
50
Example 12

To 184 parts of cold (10°C, ice bath) concentrated sulfuric acid were added portionwise 75 parts of 1-[-
(3-methoxyphenyl)methyll-1H-imidazole mononitrate during 1 hour. Upon complete addition, stirring was

66 continued for 30 minutes at 10°C. 15 parts of concentrated nitric acid were added dropwise during 30
minutes at. 15° C. Upon completion, the whole was stirred for 30 minutes at 10 *C. The reaction mixture was
-poured into 1500 parts of crushed ice and the whole was treated with an ammonium hydroxide solution. The
-product was extracted with dichloromethane. The extract was dried, filtered and evaporated. The residue
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'.(_=_4 chI oro- 3 ni trophenyl )phenyl met hyl ] -5-methyl -1 Him dazole; nP. [err]
i nELH138) -[ (3-chl orophenyl ) (4- met hoxy 3-nit rophenyl ) et hyl ] - :
-"'I—I-lmdazole as a residue (int. epIPidgs gredil

~[(3-chl oro-4-nitrophenyl) (4- chl or ophanyl ) net hyl ] - T Himidazol e
“ethanedioate(1l :1) (int.. 140). 20 Exanple 10 To a stirred solution of 10

.opart s . s phritisd hyrcpltamn@tmog@mn ¢ven Silioa zgeh esingt 41 soixbire ofretiR) agntatd, snethianol and

Wth a

ctétr ah'yethwluﬁwa%ﬂ@ ammbeid, 85:2%2-5 by wilume) as slusat Thmpure fractions were; qgtipetet! e After

S I...u .i:¥1g oluent was pgperatediin vaup| The resirlue wan alimad iy 45 paptef ethyt soatatpd Thef Rigcipiatedhy er

s T eveipletvasfilterad ofty washed with.4" 'P’@/H'SUPW% anghgired, vielding-28.3 Pasts {40:1%0) of (Inl@--

-1 eactt i BRIy nlpehepdmethyii-th-inidarqlg nkd48lour s at reflux. The reaction mixture

..was ev por ted and the residue was taken up in water. The whol e was treated
E_Eﬁﬁdgl um hydr oxi de” sol uti on and the product was extracted with '

~di-chl-or onethane 8 Eﬁﬁ oS?‘fl(J-ﬁfotro-:Ylﬁt? g’g 1h5r‘f’ﬁd§z‘6’|e %Hud-i%epaﬁgéi’fr g‘%"ﬁ’g’éﬁ."ﬁﬁﬁ%
Q3 9 off,

.'_;reS'ﬁjuwﬁas ﬁeuDH w

o m xt UrEzQ, yblshro L%@g}z..ﬁwap?aa el mﬁﬁ@ erVMn&E bispfopIElaAy  (95: 5
by .vol bU?iﬁéd B¥ScofimK @htomatdghéph vae?EmJargﬁﬁlsinQQ miiste 63 h%ﬂvﬂﬂaﬁ‘é aifol @ENG  Ves
o ev apor B\ @ilme) BEelliht ITHY! Burd@8ctissyweré EdilbctdCnt iaraisadt \Jh%rebﬁaoﬁfed The residue was

- Oativbd Me MR of 2DxyispRPso- ak@sthyl labeidd. Tho Frbductwiad filsrbcbsk, wished witahyfl. 2

' pé‘r’bs 4c3Gte30@ 22Foxibigplopbrt- 4hE | dASDIn Jadtib tat BIOR Milihg B vhrds- (83.8%) oTiNdEcIoheRyHaH Nt .
141) .. @xanipazel-1iyiméthyi)R-nitroberizenaminafmp21252 - @ antt weof 4H 1, 2, 4-triazol - 4-anmine, 8
_'parts oTlrﬂasjmiwmnr@Fmorbmabeatsaammm hanol met hanesul fonat e(ester) and 40
parts of acetonitrile was stirred for 3 hours at reflux tenperature. After
.. cooling, the product was filtered of;' washed with acetonitrile and dried,
1y|§=|f'@|| ng 9.9 parts (94% of 4-a |no’-ul 8

~ 1-[(4-chloro-3-nitrophenyl) - met hidg 2,34-tr|azol i um net hanesul f onat e; 'rrp.
ferr](int. 142). 40 b) To a stijred tigon of 8.75 parts of
4-am no- 1- 1(4 chl or o- 3-ni t r opheByt 1,2,4-triazolium :

~—methanesul fonate In 85 parts of a hy hloric acid solution 1IN were added

7. 18° parts of phosphinic acid 50% After cooling in ice, a solution of 3.5
“parts of sodi um n|tr|te in 15 parts of water was added. The nixture was
stirred ger—2qhours—eatroopgrtenper aLU|€F] Amexcess g —corceptTatedjanmoni um

hydr oxi deomps jadeed anfl skfrring was co tinlied for I5asemut pbagnp TH@) |pr oduct
wasgf i | tlemed gff, washgd with water, 2-145 propanolf asele2 ?' - oxybi|spropane
Cand crys tgur g TTOM P RR el OTcnf propml The prgdusd Wafiis seerfed of f
..and drigd idlding 5 parts 33 .
| aﬂé - Brt r ophgriiPy) rret hyI ] - H- 1 "ZTHZI‘?"FJ)QZ%‘EE bage) of. Y& €iht.
i'gar manham-chélchedps al S p-NoL, epar ed: |pase 134.7°C
, |troph<.%#p enylrrethyl -1°H1, 2, 4-t igzole %ncﬂly
: 1 2). 50 12 To 18§ Parts of cd af[err icé path)
-'concentr asy su C+ic geda) were added ppNE-GEHY )geCH.H HEOL 480 f841--7[’§
gﬁhyllﬁ Him dazol e Gpoped Haleg Apaked 1|Peiaue Ypon

i tfton, st rlrigz was 56 confinued & @r mnuteg at [erf]. 15
earkd HrTE(EEpo~G8yer e FW®ed dr opwi SiP28%ri ng°Sb ni nlites at

' ( esy1 on,-ﬁ;hxegmnnd ¢_was stiNo.ed for 3(pas&utegost [erf]. The
reaction mxtu e was poured i td 4500 pa(r#g of crus %d |ce Qg\’atshg Whol e
|2t|on The ®8?dduc 's éxfracted

_ : B-an amyofi-§¥F JPB&JI
Wi t R di chlleso Hkane. '_'km!-ent-telgt) was df+ mg fil teredbaaeld ey&bisd€ed. The
residue P3g; | g -NH-(CH, ) ,-CH, -¥o, -|base | 98.9°c
158 |phenmyl = |-NH-CH, -50, ' base residue
159 H- —NH-CHz-(G—CI-Coﬂql) -Noz ‘base 124.7°C
. ' - : - base 75.4°C
160 H- -NH-(CHZ)ECH(CH3)3 NOZ _ B .
161 | H- -¥o, -NH-(CH, ) ,~CH, [base 98.4°C
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EPO 293978 B1 was purified by col umm chromat ogr aphy over silica gel
‘a mxture of. ethyl

acetat

e, mnet hanol

and net hanol ,

usi ng

saturated with amoni a,

(95:2.5:2.5 by vol ure) as. el uentEPiilzaspmmfractlons were collected and the

~‘el uent- was’ evaporated in vacuo.

~ethyl acetate.

_ The preci.pitated product was filteréd off,
2,2 -oxybi spropane and dried, yielding 28.2 parts (40. 3% of 1-[(3- 5

The residue was stirred in 45 parts of

washed with

rrethoxy- -nitrdphenyl ) netihyl ng—lmdazolﬁ (rt. 145). } ple 13 1A
..:m__xture deemepdrt® of  1-[|(4-Rhi or o- 3- ni t r ¢phehyl ) met hyl bafeﬂ %&.@"z)c_l_;_ne__wg‘rj_d
18f: cydi ohexanani ne 10 was stirred for 2 hours his®tf o
g eﬂ'pe?fatur @62 Tten#ai xt ure ?evaporat ed andNEJoR-(eg))Jue|baae s-m::ed In--
- 2,.2' ~oxyHi spy of The gr pi'tated prodyc i1{erk ff} hgd with
=wat-er -a-_n-c'--__-;,%' ggybl spr opanez and purified b{'/“\é@ﬁa;rm céﬁ$ Sb(rir‘é ogr a 10\9’%)?/ qver -
5 Ca-ggl 16%i jgHa mi xt urfe Nb*cﬂzrltﬂfﬁﬁg%ﬁet h&h{e and net hghese (33119 Hy -
_ 4s16s udng. The purgnfd,pc&ﬁons wer g | ected anfhashe Rlogent |was
“évaporatgd. Thq residue was stierr in am xt re of 2,2]-oxyb gropc ne and
_zethyl acdtaf®. |TRe produdt-Mied,r(31Fefel lofl ¥ Omashed wi t [Pa8Ehy] ¢ cetate
__;._an_q_.__z_._,_ 2-_.cx_xh7'_5|grﬂ.pane and .dm@dcxg;mgcuo atne0 C, vyi el djbage9. repidues _

(93.8% dqf - N-cycl ohexyl - zol -] )ﬁ met hyl ) - 2} ni t r openzendmi ne;

ng/[ersr](lnt. 146). InaS|m ar manner there were al sof prepafed: R|[err]

168 H- -NH-bicyclo[2.2.1] [-NO, base |13pate/

[ er r] No. _ h’e_ptan-z-yl .

“salt 147 169 Mphenyl [lefhlcytdbhexyr H |-wo [err] hdSe |residue
-NH-cycIchexa/I [lerr] “hakse [err] 3p_ 150 H
[err]® - Base -NHzgyclopentydsy [-NOfery] 152 [P2SRen)y Bl [err]

‘[err] badei7ri | - residUendu,2,3,4-ke8ra- | hmm‘yl [ prask |118.0
base 1 oil |154 pheﬂ%dro-l-n#glﬂh}lenyl ' - | base
NI IR VR LU, I 3 IR - v&d 0 -~ [err]  lpase: .4 Hase
Terr],2 £ | B G, e{‘?’é N0, bask > | Hetri| 3 2
2 15 M3 | B- [err]|-NO, . base-NH-CH -Cgﬁsgrr] heage |residyedsi due
.50 160 - t-aperrfl gl61[err]| g-cr -cycopropyl |-N0, base [101.4
- 175 | n- ,-lm-c__n -2-thienyl |-NO, base |residue
0 . | 176 | B- |-w-ccn,) ,-on ' |-wo, base |107.0
L '.11_7 | ‘H= -NH-CHz_—c-_(_CH3)3 {-NO, base [113.7
] 178 H- -NH-(CH,),-N-(CH,), | -NO, base [111.6
. . 179 | H- -NH-2,3-dihydro- -NO, base [200.2
Dl I o 1H-inden-1-yl ' ,
. 180 4-01—661-14- .-NH-CH-(CH3)_2 -NOz (CCDOH)'2 110.9
I { 181 l4-c1-C.H - |-NH-cyclohexyl |-¥o, (COOE), 114.4
N 182 -c1-c5n4- -NH-phenyl -NO, base |oil
183 |4-C1l-C H - -NH-CH-C6H5 : -‘NOz- base |residue
o -cu3
45 184 '4-c1-c H - |-NH-CH,-(4-C1-C.H )|-NO, base  |[residue
185 -CI-CGB‘-. -NH-CH, -C H |-vo, ' ba?se._ _tefidu_e
50
Example 14

A mixture of 7.9 parts of N-cyclohexyl-4~(1 H-imidazol- 1-ylmethyl)-2-mtrobenzenamme, 22.9 parts of
sodium dithionite, 288 parts of ethanol and 240 parts of water was stirred at room temperature. Upon

complete reaction, the ethanol layer was evaporated. The aqueous layer was diluted with a potassium

carbonate solution. The whole was exiracted twice: first with dichloromethane and then with a mixture of
_trichloromethane and methanol (90:10 by volume). The combined extracts were ‘dried, filtered and evap-
.orated. The residue was taken up in methylbenzene and the solvent was evaporated again, yielding 7 parts
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-’"-f”,EP 0293978 BL . . [err] 163 [err] base 100,5 164  [err]

_base 111.0 2 6 4 2 10 165 H NH-CH - CH
NO L base  106:2 Epi6es ovs[Er 1] <. base 95.4 167
o lerr] - base resi due 2 3 2 15 168
- lerr] base . 130.7 169 phenyl : - - NH-cycl ohexyl
Jlerr]” (98 0%) of N'-cyclohgyaflsds(1 H-iml@@pldty@neg[yl)d 24purenediapine as a residue (int. 189y cycl opent y|
Jerr]. . :inasimilar manneyfhare were algq praparer; H- . -NH1,2, 3, 4-tetra-
_'-.~-[err] SR base 118.0 hydro-I-napht haI enyI - - 172
R [err] _ base - 8& 173, H ' o
: '[err5] ‘base resi due 174 - Ht- y/lfl RB- [err]-cycopropyl = [err] _
-~ 'base 101.4 175 H - thi enyl [err] base
-f-esi-due 176 : [err] - " base gl éﬁ? _7;; H [err]. e
.;___._....base 113 7.178. H- . : . base 111.6. 179 .H-.
5 NHy2, 3-di hydro- -~ -NO ' se 200.2 35
. 1Hinden- 1- yl 2 180 [err] 181 [err] (CO0H) 114.4 40
182 . [err] phenyl - NO - base oil 6 4
PR 183 e fff—————— O —base festate—tGg—i-erri.
E bQS @sdpdu 85 [efr] g® -ng basfbaser esi|dmg (*€d ]
GbEmee 14 A mxtufe of 7.9 partsio salt -
N cycl ofr =TT g Tyt methy ) LT ODENZETHULTE | regiatel rts of
~ sodi um flithi opite, 288 partes of et hanol ?240 par ;ﬁo _vvstrer was [stirred
-at’ roon| ti®dpef-#k ure. UppriFoECROLE] e re&!‘zt i on, the| &@sanol|rraidue has
evapor ay 69 They aqueous [Lygyer was dil ut eﬁh_wlchh) acBOl aasbUMm|easiwusal e
Sor#tioh. The|whol e was|ext¥ acted twicqd: -first dith|dichlorfo I%ﬂ and
then wi Lh“& M ure of {riksrsiearhand ¥ net hano| 288 14789 me). The
-conbi nedl Watrpats were dempa a;r | tered amiz evap- base |residue
| T ".l; 182 (-H- | -,HB-CHz-CGHS -NH, ‘base  |residue |
5 | . ' o |
; 193 "CGHS' : -m!2 .-NH-(CI-_Iz)a-CHa base -residue.
| 194 |-CH, |-, | -NH-(CH,),-CH,| base |residue
. '. ' 19_5. _ 'CGHS | -na-(cnz)s—_cns -NH, o base ros_idge |
UL 196 |-C.H, .-_NH-:-CH(_CH:,‘)_Z : -NH, base |residue
s 1197 . |-B -NH-cyclopropyl |-NH, ~base  |residue
| | 198 {-n |-¥B-CH(CH,), | -8, .| base. |residue
L _— 199 |-H flm.‘:, ~NH-CH,-C H, ..base {residue
. }'200 |-m --ml-(cnz)z-c!i3 -NH, | base residue
201 |-H -NHCHz(4-C1-C,H, ) | -NH, | base residue
N 1202 |-H _ -NH(CHz)ECH-(CH_S) -NHz base residue
S 203 |-H -NH, -NH- (CH )2 6 5 base residue
204 |-H ~-NH-CH5(4-F-C H ) |-NH, . - base residue

. 's0;

56
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i'_',evapor ated again,

yleldlng 7 parts 25

_:rat ed The residue was taken up in met hyI benzene and the sol vent was
EP 0 293.978 Bl (98.0% of

- 66

27

- [err]-ecycl ahexyl -4-(1 Hinmi dazol ERoeserdBl) - 1, 2- benzenedi ani ne as a
-.residue (int. 186). In a simlar manner there were. also pr epar ed:
... RR-CH10 Conp. R L [err]
"base/ errﬂ No. 8 ' o | _
sakt-187 C°'{'gr ] & base Rresidue 188 -H| R . b‘;;éir r]f ™8 (°C} base
. residue 13 llerrlbase .residuel190  [ler$3tt _base
Cy-esi due am -HH -NH-CH -(3-r-c 1;49) _ [e_r--lm2 base bahesidue gsi due
192 [er rbos.. |-Rase  regis ca,eg%zer cel 193 basge %,e,gl duR.esSdue | . .
2 T 23 Berr] 2 ase residdye 30
. 196 [err] . . base éﬁ%due 197 -H -NH-cyc| opropylf [err]
. base . .1 eid)'ﬂUE -#98 [er "-kH-bicycloJIQ§.‘.e llheﬁt?«s '-ﬁil'e 36 base residue '
:v{err]w[er ] base resi dde 2§41 drr]? base
- residue 40%08 F% LK j] base r ¢sj due 2p3 ., -H
. lerr] ba si due 2qa'E-c¥giopentyl [ o ]|-NH, | basej,giresidyedi que 45
60 66 26 20€P()283978B1 (etp2/¥04-tetrahydro- -NH, | base residue
‘zsalt - U E : l-naphthalenyl ' ' L
\../'5 ' 210 |-® -NH-CH, -CH=CH, -NHZ base |residue
S .. | 211 }-H -NH—CH -c-C3H5 -N'HZ_ "base residue
Lo a2 |-B -NH-(CH,) ,~OH |-¥8, | base |residue
o 20 213 |4-C1-C,H - |(5-methyl-2-furanyl)- -NH, base |[residue
R ' : methylamino '
214 -c1-csn4-_ fNIs-CHz-(4-C1-CSH4) —#Hz base | residue
215 '-CJ'°CGH4" -m-csns-c -Nflz base- .?eidde
%L ' :
L . '.'Example 15
)
N’ _ A mlxture .of 8 parts of 23-d|hydro-N-[5-(1 H-imidazol-1-ylmethyl)-2-nitrophenyl}-1 H-inden-1-amine, 2 _
S ._.parts of ia solution-of thiophene in'methanol 4% and 200. paits: of methanol was hydrogenated at normal
‘:pressure- and at room- temperature with 2 parts of platinum-on-charcoal catalyst 5%. After the calculated-
_ ‘amount of hydrogen was taken up, the. catalyst was filtered off and the filirate: was evaporated, yielding 8
..85. . parls.(97.3%) of N2-(2 3-dnhydro-1 H-lnden- ~yl)-4-(1H-imidazol-1 -ylmethyl)-1 2-benzenediamine as a resldue
~ (int. 216).
" In a similar manner there were also prepared:
NS N.
. a0 _
Il }' r®
1
R-CH r’
.45
| .50 .

base - ....--.



'?'-;..-'f205 CH . [err] ~  base residue. 206 -H [err]

~o=NH- - - -~ Dbase resi due [err] 207 -H o T Terr] base

¢ residue 10 - ' o EP 029397881l 208  -H- : :
"~ NH-cycl opent yl _ ~.ferr] base resi.due 209

-=1,2,3, 4-tetrahydro- - - -NH base resi due | -napht hal enyl
02210 _-H. [err] base  residue 211 -H -

clerr] o - NH gbase re5| dye 2 . 2 212

% ]gzmp & bhse®  residue X 213" [ _r‘F; Jred iR Lranyly

SoeNH e hase residue net hv aming 214 ef Jf

. basé .| 233] direhenl [ pi-CH, -NH, - NH bagmse |residesi flue 25 .

= Exanpl €[ ‘53430 -rH A’ mi xt uf ggof ke parts o m-éﬂl ),-CH.| base |residue L

L7125 3-di hydro N [5- (1H i nf da2ol - 1- yl net hyl M #r ophlenyl | - 1§ 1 nden-[L- ami ne,

- 2 parts| 6? a| %ol uti on pt™¥phi ophene in RETAHE, D90 lahAs®00 | pesiae o} |
et hano| 2ees prdr ogenat ,dmatn{wugra A&l,ire and at] bagen t dppsyabufe Wth 2

" part's of Eat gﬁnoln ch N?og ﬁgﬁ al yst After thiebcal cullat ampunt  of

“ hydrogep was 1T ARET up, Heknyst  wap Tl t er ed off ARy t HE* I MPrhte was
"f'evaporat@él’ -phepyly 8 BNHgarts (97. 3YNHoCH] -, (B b3seli hydesidueH i nden- |

o -yl)-4- lzzljl-l dazol -1 Wr(”ﬁixh%'-i:ﬁﬂe Qanzene |am ne Esigdyel (int.

g ---2_{6‘)&; h-a sim | ar manngr ete Werenyg sozprepared "40§ferrf 45 50| 27 - EP
.0 293 ,978?231 8 ~NH-RH,-C-(CH;)y |-NH,Rg | base  |residupl]
base/ . Nb;225 -c1-c ~NH-CH-(CH,), -un | base |residue

csalt 5| 2h ,g Pyl l. Nrﬁ |
base | **Pes|ty é‘?:‘s “NH-crCeHyy m’[zerr] : ase . |kesifve.

~ résiue| 222 |-I8 219  [-NH(CH, ),=N(cH | mese] |rewtove |
.residuef 13422 c1zélu - |-wm-c, u f‘ Eﬁﬂ | | paseP29Gesiaue |E€Sidue

_ | 229 4'-C1-C634l- -NH(CI'.IZ):CH(CI-.IS)z -NHZ base residue
z. | 230 [4-Cl-C.H, - ~NH-CH-CH, ~NH, ‘bese  |residue.
CH: :

.80

N ‘Example 16

: Asolution ‘of 10 parts . of .6-{chloro[4-(4;5-dihydro-4, 4-dimethyl-2-oxazolyl)phenyljmethyi}- 1-methyl-1H-

S _f_benzotnazole and 10 parts-of 1H-imidazole in 80 parts of acetonitrile: was stirred for 4 hours at refiux

36. -temperature. The reaction mixture was evaporated and the product was extracted with ethyl acetate. The

-~ extract was washed with a diluted potasswm carbonate solution, dried, fittered and evaporated. The residue

“was purified by column chromatography over silica gel using a mixture of dichloromethane and methanol

. {98:2 by volume) as eluent. The pure fractions were collected and the eluent was evaporated, yislding 7.1

o \/ parts (65.6%) of 6-[[4-(4,5-dihydro-4, 4-d|methyl-2-oxazolyl)phenyl] (1 H-imidazol-1 -yl)methyl]- -methyl-1 H-
' .40 benzotriazole as a residus (int. 231).

B. Preparation of Final compounds

Example 17

A mixture of 4 parts of 5-(chlorophenyimethyl)-1-methyl- 1H-benzotr|azole, 5.65 parts of 1H-imidazole

‘and 20 parts of acetonitrile was stirred for 1.5 hours at reflux temperature. After concentration, 50.parts of

water were added and the product was extracted with dichloromethane. The extract was dried, filtered and

concentrated. The residue was purified by filtration over silica gel using a mixture of trichloromethane and

" --60 methanol (85:5 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The

residue was converted into the nitrate salt.-in 45 parts of tetrahydrofuran. The salt was filtered off, washed

with tetrahydrofuran and dried, yielding 3.9 paris (80.2%) of 5-[(1H-lm|dazol 1-yl)phenylmethyl}-1-methyl-
1H-benzotriazole mononitrate; mp. 111.8°C (compound 1).

28



T%~phenyl ' [err] = base  .residue 222 . -phenyl

] H [err] =~ Dbase resi.due 2 223 -H
_'[err]thl enyI [err] ' ..., EP0293978Bsi due 224 : [err]
.. base . residue 225 [err] ' base - residue
226 - [errJ ' base - residue 6 4 611
9 - o Ina similargmagper there' were ql@sqrqmr@d 227 -H. - [err] -
ﬂ;re5|due 228 [err]" : : reS|due 2 229 [err]
residue 25 230 - h base -

“r’esi d%re Ierr] 30 Exanpl e 16 A*ﬁ ion of - 320 parts of ' T
_:_f.6_[ch oro[4 (4, 5-di hydro-4, 4-di: th 2 oxzﬂzol yI)phenyI]rrethyI] 1 '
TRV AH “benzotriazol e and ‘10 ts 8{ 1
“dcetonitrile: was stirred.for 4 . ef | fiix 35 tenperature. The
~ reaction mixture was evaporated and v pkeetlit was extracted with ethyl
acetape.. The extract was washed with a @iluted potassium carbonate
_solution, dried, filtered and evaporated. The residue was purified by
col umm chr omat ogr aphy over ‘silica gel using a m xture of dichl oronethane

'--‘fi'and ‘met hanol (98 2 by vol urre) as eI uent The pure fractions were collected
PoTY 15 grtf 55[ 67§ 0T |

; _'6 415(4 CQﬂPhyrdi4 4- di tH’yI -2- oxazlyiﬂ)pﬂe a¥l1q| P1jhasersaldiop-(£C)]
'_-yl)rret hyllfQ-l - fret hyl - | 40 benzotrjazole as ajresjdue (intl. 231){ B.

2 0T~ Fhrdky1 CONMPOLOER- toit Ie.t§=é!5-uécm At or pnof, 4 pdries.af |

|5"r i
th)'JI’Earts é ee'}onl trjl %é’éé'églgﬁﬂr'gd B'r 55'5(];]0{]}-} it

1H—| i daz u
- ¥‘fu’>‘3 -t efrper at MenyAf t er SO+0HG m:nsratl on—cnicn-pacn-s ob - HROGr  werje egldeqd and
'the produgt . was jextr cted et hal RHe 6 ct wgs inedl,
Lk ltered g nsd (of6] | er?f’r at ed r@z?{é’% g _\Aragsg%lr}reﬁ qd b Bl traf]i ]c')ﬁd'gv Pr
silica gell @si ngphenyxt ure-Qrf(Cﬂg)g:Iﬁ:ﬁgr o1e8eCRn¥eCBng S0 ng't handl §99: % by
~volung) as £l ueBinenfhe pvvl ScH ractions \egccHN-tgctled a(qgoﬁhe Elyﬂ’lfs \as
‘evaporat el. The|residue wgs converted |nto_the nitlratp sal t? 45 Ba ts of
c.etrahydrofiranf¥The salt V\H%Hz?'aT%r ed| GRFCE-HaSHd i lH“’Petrar WWofufan and
“Udried,. yi-glgi ng|ghénymparts £ -CH=CH-N=CH- | 7 [HC1 225.2 '
_.‘,5[(1H-Im_ ol { yI)phen) ] 1rr 3 - Hepz Igl | 6 nftrate;
- p. - 11, 99 C (cenpound 1) : o%?}é%é%ikﬁn 21 ﬁmﬁéér) rra%qr)\%? {here
'\]be‘re a| so pl:bpa mgnyg 3 «~CH=CH~N=CH- | 7 base 192.2
o 112 |H4C- -CH, -CH=CH-N=CH- | 7 |base | 180.1
35 ” 13 ' asc- 5(CH2)3-cna ~-CH=CH-N=CH- | 7 [(COOH), 85.8 |
_ w©
45
50
§5

.29
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=

ienyl

P b | CLerr]® 93.1 20
. phenyl - [err] .5  phenylepo2e3oteni] 2 2 3 6 phenyl
lerr] 86.0 25 7 . phenyl [err]2.6 [err] 7 base
- 109.7 9 . phenyl . [err] 225.2-10 H: [ perr]
- 7--0.5 HO - 175.8 12 phenyl - lerr] - Jerr] 7 Dbase.
- 192,2 12 rr]7 se 180.] rel . dear)] .40 45 29 | EP _0]293 978
E— err : Somp]. Ba A Rz R -LﬁsA&].A.i..Ai__an. baf%/rsia]lt[ é‘?rﬁ'ci E ) -
AR | 132 za0 . bz o orerell I o1 oharere] oo
[ r] [3-C1-Cely- | 20CH, D, ~28; |-CHSHrH=CH- | 7 1(ZAOW),21 | 144.8rf] 182.3
1507 4_ba$363_ - |=(c jl_g_léaél_ 28a=culwycal - 6 (coom)l. 5:[2499.4 [ ET.L] B
ye BB0.1%8 |- [efrd 5_?}?%3 vacu | « Lil2 % 2 i befrlc
146.1 [elf327  [¢ CH-N=CHz ) 4 ?6’ 12827 Jerr] 90.5
17 {4-F-C,H - |-(CH)),~CH, |-CH=CH-N=CH- | 6 [(COOH), 91.2 :
|2 - 3-F-C H - ~(CH,)3~CH, |-CH=CH-N=CE- | 6 [(COOR), 89.8
119, |3-F-CH,~  |-(CH,),~CH, |-CH=CH-NxCH-'| 7 |HC1 212.0
k,f 20 |CH,-(CH,),- |~(CH,) -CH, |-CH=CH-N=CH- | 6 |(COOH), 124.5
s .21 [|3-F-CH - |-CH, ~CH=CH-N=CH~ | 7 |base 182.3
e S22 3-C1-C.H - |-cH, ~CH=CH-N=CH- | 7 |base 195.1
R 33? |3-Cl-C H - [-(CH,),~CH, |-CH=CH-NxCH- | 6 |(COOH), 71.5
) 3&#0 R 24 -'3-!'—(:6}!4- fcxs {~CH=CH-NxCH- | 5 [base 150.1
e 25 cxsy(cnz)z-' -ca, -CHsCH-N=CH-~ | § lbase | 112.4
26 |3-Cl-C,H - |-CH, ~CH=CH-N=CH- | 5 |base 146.1°
|21 |e-Fcu .- j-cu, |-cm=cH-n=cu-"| 5 |(coom), | 152.4
8 |28 [3-Cl-C,H .- [-cH, -CH=CH-NaCH- | 6 [(COOH), | 90.5
s |e-rcgm .- (ecm, ~CH=CH-N=CH- | 6:|(coom), 96.5
o 30 |e-Ci-C.H - |-CH, ~CH=CH-NaCH- | 6 |(COOR),/ .| 90.2
\__/30 1 31 ' ns_c.-(cn_z)z- ] -CH3_ - | -CB=CH-R=CH~- 1 6 |base 95.0
IR Rt |3-Br-c B - '-cna'- ~CH=CH-N=CH- | 5 |base . 143.2
. |3 |s-rcgu-  |-ca, ~CH=CH-N=CH- | 6 [(COOH), | 189.9
s |34 [3-C1-CeH - |-(CH)),-CH, |-CHsCH-N=CH- | 5 |(COOH), 120.8 -
R 138 H,C- ---(cu'z)s-cn3 ~CH=CH-N=CH- | 5 |#(13:1) 100.5
) (36 [H.C- |-cH, ~CH=CH-N=CH- | 6 [base 116.8
(N |37 [s-r-cqm,-  |-(cE,),-CH, |-CH=CH-N=CE- | 5 |(COOH), 131.2
0 38 |4-F-C.H -  |-(CH,),-CH, |-CH=CH-N=CH- | 5 |(COOH), 166.4
| 39 H- ~(CH,),-CH, ~CH=CH-N=CH- | ¢ ('coon)z 95.8
40 J4-Cl-CH - -(cnz)3-cu3 ~CH=CH-N=CE- | 5 | (COOH),/ | 135.7
) ' 0.5 H,0
' 41 |3-thienyl [-(CH,),-CH, |-CH=CH-N=CH- (coon), 168.9
42 4-Br-C,H - |-(CH,),-CH, ~-CH=CH-N=CH- | § |(coom s | 152.9
L ' 0.5 H,0 |
60 . : 2
‘% = (E)-2-butenedioate

ff f7'f

err]

103. 4 phenyl

[err] 'P base/salt np [err] [err] 2
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29ferr]. 30 90.2 [err]

2 0. . [err]. [err] - 6 base - 95.0 32
Terr] -~ 5 ‘base 143.2 [err] [err] 189.9 6 4 3 34
[err] 120:8 35 36 [err]. -6 mBezss 978 B1I 116.8 37 [err] 38 [err]
1166.4 39  [err] 40 [err] 135.7 41 3- thlenyl [err] 168. 9
‘Terr] 42 lerr] . 152.9 [err] * = (E) - 2- butenedloate 55 30 EP 0 293
978 Bl Cemmp- — fet 5.] nase P terr-—fo.
‘salt 5 [Comf3 Rli[ err] 9 mse -A -llzpk 4«\?!-4 P |baBey hi gnpl (°C)
- lerr] . 1985 4 [err] 1j04.2 10 46 . [err|.;4F salt[drr] 5 [base
w72 4 6 WrINi -c5.'~2é E 1CTT][_cR. DASC | _CH=CH-N=C- | & Ibages DU 1-,-, _uenr]
-_---j[err] 511 [ er ] P33 [drr]|353 [errT béﬁae - 94.6 6(4
5 I A L 2-thienyl '-(_(:!!2)3.-(:1-'13 -cﬁscn-_n_gcx-' 5 '(coon)z 143.5
_ . '451”"'4-c1-csn4- -CH, " -N=CH-N=CH-' | .6 [(COOH), | 104.2
10 | 46 4-C1-C H, - ~cH, |-csN-N=cH- | 6 |0.5 B,0 | 119.8
e je-ca-coH - -CH, ~CH=CH-N=CH- | 5 [base 172.4
jjj;fjf; 48 le-c1-c 6Be -CH, -CH=CH-N=CH~ | 6 uc1/nzo'. 151.2 |
:._-':pi ,5 1 a9 4"'c6H4' ~CH-(CH,), |-CH=CH-N=CH- | 5 baga | 158.3
ol s0 3-3!‘—6534 '-Cns ~CH=CH-N=CH~- 5_ (COoH) z/ 107.7
_ ' _ _ 0.5 '1120_
s |e-mr-cgm - -CH -CH=CH-N=CH- | 6 |(COOH). | 136.2
. 3 . 2
o 20 . -
T 52 -Br-cﬁl-l . -CH3 ~-CH=CH-N=CH- | 5 |base 180.1
53 4-F-C H - _ c-CSHS- ~CHsCH-N=CH- | 5 |base 94.6
" - - - -l = Clet 186,00 ~ 157 .6
_ ._54_ F C:GI-I4 c- c6H11 CH=CH-N=CH 5 |base 1
- 25 : 4-CF_- - - - -N=CH- | 6 |{COOH), /| 89.9
_ 55 CF,=CH, CH, | CH=CH-N=C. J(coon), |
1 _ 0.5 H 0
g lss |2-c1-cgu,- ~CH, ~CH=CH-N=CH- | 6 (coon) /] 132.6
G a0 1 | | _ 0.5 H °
'~ |5 |e-cHy-C.H - ~CB, ~CH=CH-N=CH- | 6. (COOH)zl 140.9
o . | | 0.5 E,0
| 's8 |2-naphthalenyl |-cH, |-CH=CH-N=CH- | 6 [0.5 H,0 | 148.8
35 59 4-CI-!30-C6H4- ' -CH3' -CH=CH-N=CH- | 6 (_COOH)2 144.2
o .60i CGHS-CHZ- -CHS -CH=CH-N=CH- 5 |base 159.9
. _ - - - H-N=CH- 176.5
AL 61 |CN CGHS CH3 cg=cn N=CH S5 |base _
. ... 40
. Example 18.
A mixture of 12.8 parts of 6-(bromophenylmethyl)-1 -methy|-1H -benzotriazole monohydrobromide, 14.8
- parts of 4-methyl-1H-imidazole and 80 parts of acstonitrile was stirred for .8 hours at reflux temperaturs. The
mixture was concentrated and the residue was stirred in 100 parts of water. The product was extracted with
- dichloromethane. The extract was dried, filtered and evaporated. The residue was purified twice by column
60 chromatography over silica gel using a mixture of trichioromethane and methanol (99:1 by volume) as
. eluent. The desired fraction was collected and the eluent was evaporated. The residue was purified by
reversed phase chromatography (HPLC) over Li Chroprep RP 18 using a mixture of methanol,
tetrahydrofuran and ammonium acetate (30:5:65 by volume) as eluent. The pure fraction was collected and
the eluent was evaporated. The residue was converted into the ethanedioate salt in tetrahydrofuran. The sait
65 was fitered off and dried; yielding 1.6 parts (13.5%) of 1-mathyl-6-[(4~methyl-1 H-imidazol-1-yl)-

_-phenylmethyl]-1 H-benzotriazole ethanedloate(1 1); mp. 203.1°C (compound 62).

31



5;54 [err]i- 157.6 6 4 61125 . 55  [err] 89.9

= 0: 5H:0-2 56 err] 30
-'--_-'-f-.:-([)err] 57 ; [err][O 5 H20 58 Eemzqarmmenyl [err] 59 [err] [err] 60

- -acet atte feS@ueSnefbaddyd 210l ganEr BS0Fhisdithe and e WHUI@W

‘[err] 6 1 ‘[err] 3 40 Exanple 18 45 A mixture of 12.8 parts of

o 6-(br enyl net hyl ) - 1-nmet hyl - 1H- benzotri azol e nonohydr obrom de, 14.8
-Sagtsothhyl {H?lmdazole and 80 parts of acetonitrile was stirred for -

-'-:--- trated d the residue ... .
- 8 hours-at 5& oh U%¢ f\d%p r;i‘st Lot [Thgo(m Xérﬁ{hgw\i}\%;mﬁg&ﬁg& ;E'ég@@'?ﬂr;b@hmm'
8 fqr-l-um rfs

- Was Stdhw rhillb an o ylgenzefis wag Atireop dar 28 hoorp at
. dichlq Q?éinib@ 36 i
“Z T Iez :ad %s\&aﬁg{}fﬁ% h}.ﬁl %Bre as tgﬁooé H’ % E?@eé'r T’?|°P'¥ @l?t;g
- us i ng Th } X
el Uentiororétianél o e&%b.rfea ShbrooEs :a%}ﬁ Lvsrs i ] g&g{%ﬁ ng,ft ed.
The r emhb isRud\RSs ARkield foly @SturkhY cHir e E&é v%a%rgﬁf ic or%%l?u
CO"

O Ot o Pt repty f.rsaroh@m ghugﬁnd
. d| oate
. t he elThe nelid\pasiuat waptitet @d andl frd laC50 * @uﬂemﬁgswaswte(ése bﬁé-m éhib?opﬁ ﬂ$

salt . imidazet v-dimpthy iifroetiayh 1 H-Béneotrsaadls; nipb87ErS (EdmpoGroeed). of T and dried, yl-e di ng
1.6 parts (13.59% of 1-nethyl-6-[(4-methyl- 1H—|mdazol 1-yl)-

- phetiy BRMRR2Y - 1H- benzotri azol e et hanedi oate(1:1): .. [err] (compound 62).

3.-31:..-y EP_0 293 978 Bl Exa le 19 A solution of 203 parts of

- 6-[bro 2’4‘1 f°8r§9§m‘ o] 1H-1.2.Adriakojd in1135perie oft N.Natinwdtigifonnarmide were
'ohydr

'? i f‘%e ersion $05. emizmt@gvrnatm%marp Aterstingfig foet kit enzene
Q

"35“‘ of &fghlgto(4-chiopaphanyimethyllHimsthyletihienztriazdlednur € Was - - -

o {ee] preo
. was Stgb"% %:’ﬁ?ﬂ % @H t%\yg }(tgg.e'ﬁ'ne wpﬁlg v«@: Ftyreﬁ &¥$gﬁ?ggé| Ut ed
dl SSO' Wit ee ra We %a%tpga% WT’@J?%WW th a
hydr 0%& uriﬂ@d ph over? ﬁn

u

i PR i liiaay

- sodi uyggl wamm o

L combi IgIlfgagl Oitﬂfrkf?gﬁrgrg@ngﬁ:m% yé%[g{%%& dfé d"i@s LI Twa‘fv%s }%@Fﬁmﬁy %\}%ﬁ;“ fffjcgnd
L evapokadde | | =5

| S\é pus«rgous':e.:sn xzhyid(e&ﬁ%w h)ororrethharﬁ’e gﬁ ?l ée% ﬁﬁ' 5 Pline) as

el uent The pure fractions were coll ected and the el uent was evapor ated. To
D Example 21

'80. .

{ To a stirred solution of 4.25 parls of 1H-1,2 4-triazole in 47 parts of N N-dlmethylformamide were added

\"( . 2 -parts; of a sodium hydride dispersion 50% under nitrogen atmosphere The whole was stirred for 10

“minutes at room temperature and a solution- of 6.parts of 6-{chloro(3-chlorophenyl)methyi}-1 1-methyl-1H-

: “benzotriazole in 47 parts of N; N-dlmethylformamlde was added to the mixture. The whole was stirred for 1

B ..85; “'hour at 50°C and then cooled to room temperature. The product was extracted with ethyl .acetate. The

.. - . extract.was:dried, filtered and evaporated. The residue was purified by column chromatography over silica

o .gel using a mixture of dichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were

collected and the elusnt was evaporated. The residue was converted into the ethanedioate salt in 2-

- propanone. The salt was filtered off and crystallized from a mixture of acetoniirile and -1,1'-oxybisethane.

The product was filtered off and dried, yielding 2.8 parts (33.7%) of 6-[(3-chlorophenyl)(1 H-1,2 4-tr|azo|-1-
yl)methyl]}-1 -methyl-1H-benzotnazoIe ethanedloate(1 :1); mp. 125.0 °C (compound 65).

' Example 22

. 45 A mixture of 9.1 parts of 6-(bromophenylmethyl)- -methyl-1H-benzotriazole monohydrobromide, 10.25

E parts of (4methyl-1H-imidazol-1-yl)phenyimethanone and 64 parts of acetonitrile was stirred for 3 hours at

- reflux temperature. The acetonitrile layer was evaporated and the residue was stirred overnight at room

temperature in a mixture of 16.6 parts of potassium carbonate and 80 parts of water. The product was

- extracted with dichloromethane. The extract was dried, filtered -and evaporated. The residue was purified by

50 column chromatography over silica gel using a mixture- of trichloromethane and methanol (98:2 by volume)

as eluent. The desired fraction was collected and the eluent was evaporated. The residue was Purified by

reversed phase chromatography (HPLC) over Li Chroprep RP 18 using a mixiure of methanol,

tetrahydrofuran and ammonium acetate (30:5:65 by volume) as eluent. The pure fraction was collected and

- the eluent was evaporated. The residue was further purified by column chromatography over silica gel using

66 a mixture of trichioromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected

and the eluent was evaporated. The residue was converted into the ethanedioate salt in tetrahydrofuran The

* salt was filtered off and dried in vacuo at 80° C, yielding 3.1. parts (35. 8%) of - 1-methy|-6-[(5-methyl-1 H-
imldazol- 1-yphenylmethyi}-1 H-benzotrlazole ethanedioate(1:1); mp. 120.7°C {compound 86).
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Corrp R . : < o [err] basel

LeQanp. RO CE : [err] No
cosalt-81 - [err] .5 base S 6 82 [err]
-5 base - 147.5 3 Eppo2e8%78B1 [err]” ~108.4 84 o
-6 base i 159.5 85 R ~cycl opropyl [err] 6 base
.108.4°86 : - [err] . cycl ohexyl [err] -5 . base 149. 4
87 3L erT] G goase .1 .2 318p g 25 ;
- {err] 5|Compasee BD 55 34 | M@ 0 293 978|BFACOMPA | [[bes®/ [mp (°C) | hpase/
. np [err|¥NO . _ ' _ L salt salt 89
oH 1119 [1-indidakébe |Rase 113 &-08-w=cupferizincy |260c4r] |base
10585 9L ¢ K 1-;a [err] 6 "basej 117.p 92 . |H
- [eri]6 |base la-c1-cl@8-5 ]0CH,),-CH-(CK,}5 |CHaCHaS4CH |6 |BOY. 3- 15368 194 H
lerr] . p basg .. " 89f9§ B ST [err] (|9.9a0 | . .163.0.15 ..
967 H 51 0 [38kide wO-bagg : 96. 6 Yucr-N¥ic 18t ¢ base '
J9on iy g2y ¢ s€kide _m2- PAYR- CR=CH-N#CH |5 |b .
1083 9B . [T e Perr] 6 base 101.8 POl T H | [err]
6 Base| 122 ' [BrB-%Mg0 1098- H CHACROFRSH §¥ [P2se  [W%? 4 base
. 110.6 1Dh23 I14-Cl-C.H,- - |(§@bethyl-2-  1(CH=GHUOLR |é+{base  [resiafet]r] 6
C base ' 96 7 25° * 103fursdyl)methyl bicyclof[4.2.1]- | [err] | 6 HNO
155.°5- 136.2?! .hfp(:l%:-s\)l]'— 10]}3- phenyl CH=CHI H-SHc |5/ | | base 164e®r] | 6 Dbase
B S R 225 Hie.n - nl 2,3, 4-tetr abp.califichl |5 |88sel dr Prs: §apit al enyl
.30 . 1p6 - H 37 [err] 6 base 114.p #07  H
“.cyl copehilgf . |4-Cl-Coflor 1| |CeBerpBthyl 1] 7 |QHpSH-NGH |5 |HC1/ . ]188.6
2 cycloprppyl-[err].6 basej. 150.2 - {0-5 B0
e L 127 -|4-C1-C,H -  |cyclopropyl CH=CH-N=CH |5 |(COOH), |117
oo laze femy Colg-ethyl  |CH=CH-NaCH |6 |&
129 |4-F-C.H - B- |-N=cB-N=CH |5
| 130 |e-C1-CH,- [|H- ' ~N=CH-N=CH {6
w cigg o) 131 i|2-thienylr  |H- - : ~N=CH-N=CH |6
.- .' 132 '|4-F-CGH, - H, - ~NaCH-N=CH |6
133 [3-F-C H, - 5 ~N=CH-N=CH |6
| o | 234 |4-CHyCely-  |CHy- ~N=CH-NaCH |6
Ao | Bs i{-cnao-csH‘—' 3" «N=CH-N=CH {6 |
_.-_1_3_5 fa-cr-cem - |cBy-cH - ~N=CH-N=CE |6
o | 137 [4-C1-CeR,-  |CE,-CH,-CH,- ~N=CH-N=CH (6
tomeass 7| 138 14Cl-CgH - |CH,-(CH,)CH- ~N=CH-N=CH |6
. 139 4-.c1-c§n4- _-“'csnn" -N=CH-NaCH |6
o 1140 |4-C1-C B - [C B ~CH,- | -N=CH-N=CH |6
¥ "0 141 |1,2,4-tria- CHS- ~N=CH-NxCH }6 -
. _ 20l-1-yl '
142 |4-F-C.H - B- CH=N-N=CH |6
143 |4-Cl-C H -  |B- ' CH=N-N=CH |6
s 144 .. 4-F-C H, - CH,-  |cusN-NecH |6
145 ]4-Cl-C,H -  |CH,-(CH,)CH- CH=N-N=CH |6

% = (1)-2,3-dihydrobutanedioate (1:1)
50 .

Example 27
. &6 "I_’o -a stired and cooled (5°C) solution of 5.2 parts of 4-[(-1_I-l-imidazol-1-yl)phenylmethyl]-f‘l 2-ben-
. zenediamine in 4.8 parts of acetic acid and 20 parts of water was added a solution of 1.38 parts of sodium

nitrite in. 10 parts of water. The whole was stirred for 1 hour at room temperature. The reaction mixture was
-treated'?wi;h a sodium hydrogen carbonate solution and the product was extracted with dichloromethane.
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"-'_._'.2.;}1(_).9 . H [err] 6 base. 122.5 110 ph’enyl' [err] 3

111 T H 2- t hi enyl [err] 6 base 117.6 112 . H

- Terr] -~ 170.4 113 [err] - EP0293978B1 S base: 98.6 114 H
~[err] - 62 HNO3 162 9 3 115 H 2, 3- “di hydr o- [err]

. .131.1 116 - {err] 6 base 132.5 117 [err] 118

. 3- pyr i diThe extragliwas dried, filtered and evaporatqde The| regidie 3W@s SstallizedEPor) B9 BHESF Bilyl Goatgte. R
lerrl: . The.product was filterpg affand drlﬂﬁb ylelding .7 \agrts (85. 3%) of 5-[(1H-imidazol-1-yl)phenylmethyl]-1H-

130

" salt 1199"20*[@9'? m&élfis Cleqmepudd®®] 5 base @ - 110.6 10 122 [err]
.5 bas Hore @r‘]l P"’pa' p%- et h Y- 2 [err] 6 base :
U resi dije @Uté["e‘([’ ')Hg gfnzotnIZT 51 Ba(‘s@ompound 47yand . 164.9 15 125
| [ er. r] 1 utyl-5-(1 -imid 1=y, -benzotri 2 |7 %71%0 (cor[w%qu?c] 148].ret h | | |
" 188.°6 ol €5 7] cycl opropyl o [err] 117 128 [err] 129 J[err]
[ 131. 2-thienyl H- [err] 132 . Jerr]
10 A ‘?}m&tﬁe’)’ of 4l3® BJsz k3 thy1-(a-Exfided- J!-mﬁ&h&r@ﬁethyl]hﬁ lithitiazote, 3.42 parts of hydrazine
. ‘monohydrate and 40 parts of 1-butanol was stirred for 12 hours af reflux temperature. After cooling; 3.4
‘paris of a-hydrochloric acid- solution 10 N were added. The: separated ‘organic layer was evaporated. The:
residue was sfirred in ethy! acetate. The product was filtered off and dried, yislding 4.5 parts (89.0%) of 6-
. o [1 =(1H-imidazol-1-yl)ethyl}-1H-benzotriazol-1-of monohydrochloride (compound 148).
NS 16 In a similar manner there was also prepared
Ny 20 h e OH
SRR . _ A\ N/A' . )!‘ .
| Ny
z'-cu-2 h
5 N.
2 ‘
w3 IComp,. Rl | -A1 Az-AB A4- P |basessalt |[mp (°C)
N~ No. _ _ S
I 150 |phenyl |-CE=CH-N=CH- | 5 |[base . residue
L 151 |B- -cn-cn-n=§; | 6 |vase 157
S 152 |H- |-RaCH-N=CH- | 6 |base 222
R 153 |phenyl  |-Na=CH-NeCB- | 6 |base | 185
;xff o 15¢ |phenyl -casg-Beca- | ¢ |base 200
155 |phenyl ~CeCH-N=CH- 6 |base residue
| | ¢,
45 156 |H- =CH2CH-N=CH- 5 |base residue
' ‘157 |phenyl -CH=CH-NsCH- | 6 |HC1 residue

Example 29

A mixture of 6.5.parts of 1-[(4-fluoro-3-nitrophenyl)meéthyi]-1H-imidazole, 6.01 parts of hydrazine
“monohydrate and 80 parts of ethanol was stirred and refluxed for 5 hours. After cooling, 12 parts of &

- 66 hydrochloric acid solution 5N were - added. The whole was evaporated. The residue was stirred with 30 parts
"~ 'of water and the precipitated product was filtered off and boiled in 40 parts of 2-propanol. 2-Propanol,
saturated with hydrogen chioride, was added. The salt was allowed to crystallize at room temperature. it

‘was frltered off and dried, ylsldmg 4.1 parts (54.3%) of 6-(1 H-lmldazol- -ylmethyl)-1 H-benzotnazol- 1-0l
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“r'oom t enper ar

136. [err] [er] 139 [err] 140 [err] 141 1,2;4-tria- =[err]. 142

[err] 143 [err] 144 [err] 144 [err] 145 = [err] * =

() -2,-3~di hydr obut anedi oate (I |EP ®G2e3878®I € 27 55 _.___,_-To a stirred and

'cool ed (5 O sol utlon of 5.2 parts of ' o

) [(1H—|mdazo -1- hen Irrethyl -1,2-ben- zenediamne in 4.8 parts of

‘acetic™ ¥i"°o‘i "dZO‘X (F°'W?t"?§’r 5as added a sol ution of 1.38 parts of

. sodi unhé?'lzwraz E ma 'l?' P VRSP &t Brepared; S-ifhebiororheny ! Yi-midezeh 1y bymetyiHibur  at
qtion mxture was treated wi th a sodi um hydrogen

_~-cart§onmmlon and the product was extracted w th dichl oronethane. 36

: 1 The extract was dried, filtered and evaporated. The residue

W , ] duct filtered
f'-j':'_,-\(/)vfafs g; é;?g}l kelid ;%5:' éﬁ di}@n rf:%lgz ylﬁ:g% eﬁ o%razol-1 J“? o & plélt%ssruvn\{acsarborltate ere

: utes at l‘OO tem oI
-+ 5: [ ( 1Hchigfb amta:i:a'w&m ::“rE: %ﬂ‘ pound
+146)0. THo. rAixtGieVraks anowsawaanot Jsvsrn@hm rond erab.%Paﬂ& i e
- He 1L ddimed with watbrmaati el prodbctiwab @itraaibd - bvﬁ?—@l:tﬁbrorﬁmranéfq tm@d
o1 bt yéonGentrated-iTheTcaheantrhte Was pirmed WE&IMH‘EWEB&W Blica FB- using agmxturg:of
( conponietibrdvbfiane dndamgtiasol 28:51 volumd) aSesériti e Pilre factiordaeleScolitkted and the eluent
gml - (ascivbporated 3Thei spidopéiduaywa) etylalided framt-a mikicke 20bthyl acstelearda2-6xyBikpréheRl azi ne
Rehdhyde:2d by wokenel(Thearedgctofas Tiltdyert aif) Otasherl with t22-dxpltlspkapenel dhd ipied, SrieRkngraf | UX
1 enper R r(E0-9% ofef-(1tdmidaaatyl-vBetity a3t rasthylpheny yethayliHeonotriatles! npol1d.ian 10 N
wer e aGRIRRIUNATIGR). o similat menney thpsmivere Rlsomrepateds evapor at ed. The resi due was
. stirred inn.ethyl acetate. The product was filtered off and dried, vyieldi ng
élvnoarts (99.0% of 6- [1 -(1Hinidazol-1 -yl)ethyl]-1 H benzot ri azol -

. nmonohydr ochl ori de (corrpouxﬁsl.—,mﬁ. > 15 In a simlar manner there
was al so prepared: [err] base 1[erl;4 base &xf® H [err] base
157 -3- 152 - H mq/ $_ base 222 153
 phenyl = [err] : @._cnba \'fl - 185 154 phenyl
[ erlg_s]_: o 6 Dbase o 2 N |
L lses C;x:p- &t : z?-P ' : -Al a2.3 A" base/salt| mp (°C)
-} 161 | H- |cB;-CH,- _-cns"cn'-nscn-- base 108.5
{162 | &- 2- cna-csn4-cu - -CH=CH-N=CH- |base 134.6
e 1'163 | H- |4-CH,-C H, ~CH, - -CH=CE-N=CH- |base 109.4
- 164 | B- 2-P-C H -CH,~ -CH=CH-N=CH- |base 105.8
T 1 165 | B- {ceBg-0-(cH,) - -CH=CH-N=CH- |(COOH) 154.1
~w | 166% | H- CcH -cn-cn-cn - -CH=CH-N=CH~ |(COOH), [102.2
167 H- csas-o-cnz-cxz- -CH=CH-N=CH- {base 124.1
‘168 H- 3-CH,0-C B ~CH - -CH=CH~-N=CH- [base 118.9
169 B- 4-F-C H -CH,- -CH=CH-N=CH- |base - [126.2
® |0 |8 |3rcgm -cH,- ~CH=CH-N=CH- |base 114.4
171 H- (csns)z-cn- -CH=CH-N=CH- |(COOH), |163.4
172 | H- 2-CH,0-C B ~CH, - ~CE=CH-N=CH- |base 127.2
60 1173 | H- 4-CH,0-C B -CH, - ~CH=CH-N=CH- {base 92.6
' 174 | H- 2-thie_ny1-cnz'- ~CH=CH-N=CH- |base |126.5
w * = E-form
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5. phenyl o [err] 6 base resi due 156 - H
'[err] :.5'f base o resi due ‘157 - phenyl [err] 6
SHO e L resi due 50 .ExanfPo289978 Bixture-of 6.5 parts of 1
- (4- fluor o- 3- ni trophenyl )methyl]-1 Himdazole, 6.01 parts of hydrazine
rmnohydrate and 80 parts of ethanol was sti rred and refl.uxed for 5 hours.

CAfter. coqi t2—paris—of. —Sh-were-added.

—-The: vvhol g Mg eva@io]ra ed. %7 e residue : Lnxti’of Jat er
and the Fl‘—@-G-l—p-l- roduct vwas-filteor iled. inld0Q partd of

"2-propandl 17%- Hr Bpanol| { CBydp t-FBg oLyt h , wd%alided.| The
salt -was ah_n)wedglo Cl siahl.u:;i:e at roo .Icggm_ruaby.[

- -sal _ vakd Was|{ig.pered of f
~.and dri.ed, .yjellding 4 ts 54 39 . -

C6- (1M mi déﬁﬂ hyl et %ﬂé‘}’{’ B¥L St |a basgp o p8-873 B1
.;;;T-_rmnohydrccmgr_l dg: |8 -CB oun

pasei | ar |1Emoer there
R&Pdrgd:  64L423wChk or ophenyl )[4
:.jé'.--.--benzotrlc f& -(ﬁ;l (c Ir:r'ié)o&n 2[59) 5 Expnpl e
~6-(1 Hinm élﬁ&ol -B=y| mpE{BACH, 4 H- benzot r | pFBRCH-NBCHS - Ibase of pAalsi um

“carbonatd ggg {7gpart c i, -BhtrliBnt.hy! f of RDElerpas sbbsred | qfg 30 nijnutes
~at room. 1 ggercture 84 part®s o 1- (khioromethyl|) -3-nmethyl benzend were

.. addedsand. i iy wag?wIminitieElf or 3 |SEFSEAECRogbPERNper 4T I The
m xture Viassal ljomed t cﬁdmnd%% ght a.tcummn:t:n @R ure prEk.sas
evapor at gd,.Jhq gesid pr ody
-extracte 184” ar chl (E%%t ﬁar:a e ex cgaﬁﬁ\ﬁaggdrl 3 fil 1§9é§laanc
concentr dt 888 Th8-con¢e®y-ClLe was puri f|-CH=EH- agér omaf Rp-&phy Jover

S A gdl- usirjg a m xture of trichl oropethane ﬁgj nmet hanol [ (95: 5 by

- volune) gsigéugni.. Thﬁécﬁ)w‘cﬁ fractions wehgcMJdoRCt dhaged they1fg, gent jwas
evaporatgd, Thdg solid I d ewas crystalllzedfro . a_m xtuge of ethyl
acetate naab 4 Boxybi E’h’&ﬁa 88220 bl Faf . % odu¢t®®ds filitered
of f, jashed wi thh 2,2 - oxyb| spropane and]dri ed, le di ng 3. 4jparts (70.9%

of - 6- (1H-| AB8azjehedyly| 3~ 1- [ (3- net paHstRN=CH Al (C0Y) - 1HL¥isz0t rli azol e;

waps [err]| (lggrmig, 116 n 'cﬁ Si m | ar - Tmeﬁ_'_ntﬁﬁreb\ggge aI <s9130repar ed: 30

.basel sal t| ' 3 o ferr] base

..108.5 35 ] . 16 [ ﬂ | 109. 4 h164 . lerr]

'base 0 | 100  |HQS. 8 ] N-{ CH, ).~ _cn=CH_.N=CHLerH'aLe166* 21 d.g r 102. 2
187 ['err] base 1223 168 H [err] |11 149 H
Slerr] - . l_base . 126.2 [L70 H : [err] ' base

114, 4 179 ., H Nex | 53,4 [172 [err]
‘base 1739 [B127. 2 |C6¥sCoBa—CHym | ~CH=CHNA0H bease .J’isa_._o

S % 17192 [H- | {1HB-benzimidazol- -CH=CH-N=CH- |[base 1212.5

S 2-yl)methyl ' .
‘ 193 |H- (2-methyl-1H-benzi- |-CH=CH-N=CH- |base 209.1
S | midazol-5-yl)methyl '

0 194 |B- (2,3~dihydro-1,4- -CH=CH-N=CH- |(COOH), [171.6

benzodioxin-2-yl)- '
methyl
p”
Exampl331

A mixture of 3.23 parts of 6-(1 H-imidazol-1-yimethyl)-1 H-benzotnazol-1-ol 207 parts of potassium
50 carbonate and 20 parts of dimethyl sulfoxide was stirred for 70 minutes at room temperature. Then there
were added 2.55 parts of 2-iodopropane and stirring was continued first for 15 minutes at room temperature
* and then for 1 hour at 50°C. The reaction mixture was evaporated. 50 Parts of water were added. The
product was extracted with dichloromethane. The extract was dried, filtered and evaporated. The residue
was purified by column chromatography over silica gel using a mixture of trichloromethane and methanol
66 (95:5-by volume) as eluent. The pure fractions were collected and the eluent was. evaporated. The residue
was crystallized from 14 parts of 1,1"-oxybisethane. The product was filtered off-and dried, yielding 3.3 parts

(85. 5%) of 6-(1 H-imidazol-1-yimethyl)-1-(1-methylethoxy)-1 H-benzotnazole, mp. 114.3° C (compound 195).
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 H-

base

[err] base

92 6 174

'126.5 126.5 38

H

EP 0293 978 Bl Conp

.- lerr] base/salt np 1E¥50283bv8B1 [err] '230.1 176 N-
[err], - ‘base | 118.0.177 H ‘1- napht hal enyl [err] base
. 158.0 . 178 - H - [err] base 10 179 H [err] HM C CE2-
_base- '“as‘"‘“a'i'?ﬂ“%“‘fﬁd‘e‘e algqprepared:[ or r | base . 91.7 181 [err]
base' ' 84.2 15 182 H © 2-pyrimdinyl [err]
-~ base 167.7 183 H ~cyclo-[err] 136.5 3 184 H
-Gyl -0-[-eF ] - 149.0 611 ate—p3 L 3185 . . H.. .
Tert] - CE-Cht- N-U 4 Dag® > 93.6 20  : 186  H
:aa orr} base .. . 116.9 3° ~\n/fh7 ! - 95.1 Terr].
%3_25 188 phenyl [err]  Qldg (52 I?@ . phenyl [err]
“pase . . 113.2 30 190" “FeriTbpdde | 210.3 191 H
lerglase . . 133.0 35 192 H 1H benzi m dazol - [err] Dbase
:212.5 2-yl)nmethyl 193 H (2-nethyl -1H benzi- [ERR] base -
-209:1 m dazol - 5-yl ) met hyl 40 194 H (2, 3-di hydro-1, 4-
-[ERR1 171.. 6 benzod|02|n 2- yI) nethyl 45 Exanple 31 A nrxture of 3 23

parts 7Ot ety t—itt IT3(1L t=—t=—ot—2+p7Fpartys of _
potmass}t ca& bo jat enzaﬁ’d 20 parts of :l-r % xetmsltapns{PEYjed . f or
-':-':'-‘?-_'-:-j_;‘g'.ﬁi’--'n' Lnperature Then there C
i) 196 ] B 3-py:1ds.ny1-_caz- ~CH=CR-N=CH~ |base |120.6
= | 197 | 8- |cm,-cu,-(ch,)cH- ~CH=CH-N=CH- ' |uNO, 133.3
AP 198 | B- cas-cnzso-C(=0)-cgz- -CH=CH-N=CH- |HNO, 143.3
199 ) B CH,-CH,-0-C(=0)-(CH,) - | -CH=CH-N=CH- |base oil
7 1 200 | - o cxsl-cxz-o-c(sO)_-(CHz)3- ~CH=CH-N=CH- |base oil
gﬂﬂ¥2577 201 /| B- . |CH -(CH,), - |-CH=CH-N=CE- 3 115.2
0] 202 B- CH,~(CH,) ¢~ -CH=CH-N=CH- |HNO, 93.9
s 208 He CH,-(CH,),- ~CH=CH-N=CH- HN03 - 90.0
| z0e | B~ [Br-(cm,),- -CHsCH-N=CH- |HNO, |131i.3
% 1208 | B 2-pyridinyl-CH, - ~CH=CH-N=CH- |base 81.7
TS faoe | B feEg-(emy)g- |-cH=cH-N=CH~ |HNO, 80.7
fonl 207 ] B [C B (CR,) - -CH=CH-N=CH- |(COOH), |135.7
i hos o fe208 (| B- CHg-(CH,), ~-CH=CH-N=CH- |(COOH),  |136.0
N
- ."40:. .
Comp- | &t %P [-at=a%-a%aa%-|basessalt |mp (°C)
_ 209 H- i-methyl-4-piperidinyl CH=CH-N=CH- |2 HNO, 176.9
% 1210 CHy- |CH,-CH,-0-C(=0)-CH,- |-CH=CH-N=CH- |base residue
211 |phenyl CKS -Cﬁz - -N=CH-N=CH- |0.5(COOH) 2 92.1
212 |phenyl |CH_ -CH_- ~CH=C-N=CH- }HNO 125.8
L - ) 3 2 q 3 .
. 50 o . 3
' 213 . |phenyl |C_H_-CH, -~ ~¢=CH-N=CH~ |base 1156.2
. 65 2 : .
_ ca,
o ‘214 Phenyl Cns_-CHz-ng-ngf -QH&E;N:CH- HNO, | 126.9
8 | 3




g“mere"added 2.55 parts of 2-|odopropane and stirring was continued first for
S AS=mnut es. at roomtenperature and then for 1 hour. at [err]. The reaction
“mixture was evaporated. 50 Part sEp020@brgBNer e added. The product was
_'extracted with dichl oronet hane. The extract was dried, filtered and
~evaporated. The resi due was purified by colum chronatography over silica
gel US|E§E§Eﬁixture of trlchloronethane and net hanol 55 (95:5 by volune) as
'”eluent “The pure fractions were collected and the el uent was evapor at ed.

The resi difsmige of $3iear io&e&-w_ aswa;fe! Ty RS gbenzosizol ol mepRHpRAIOH Iy .12
. product pms° PF?GF’EP 87@F'Fs‘§ﬁ mﬁ?.pﬁ M apipidfomani dfgfawedfor‘*

* (cbmoup TR Pl o LT B S s (|
~.(conpoun iz _ i

~prepar egs %Iterel eg % Z ;élﬁemoﬁn.qﬁﬁ s_ -2?:%111 be%e”]
199, tnazole ound '215). err
o l[e”]1025 In agmlarman therewere%o “prepared: - [err] 115.2 202

: 5-[(1H-imidazol-1-yl)phenylmethyl}-1-(1-methylethoxy )31 Hbepbiiakble; mp. 85.7 *C6dmpound 216,  90. 0
204 hkotiioxy-5-[(tH-imidazol-1-yl)pherlyRiathi-1H-benzokakeld i B5.5 + G (Bmpound:247PY T i di nyl [err]
“'base - g-[1-(1H-imiddzol1-y)edyi}-1-(phbnyimetholyP1H-benzotriazole; mp. 128.6°C (compound 3{B);ané 207

~ H - je@r-[TR-imidazol-1-yl)ethyl}-1 1Bmetioxyethtiyd-1Hienzofridols]  (+)-2,3-Gih{drelgbiuRdrSdioate; H-mp.
Ax_pretiey H40l0 @ (pamdodidgad). [err] 176.9 3 210 [err] base resi due

. 211, phenyl [err] _ 92.1 212  phenyl [err] :

- 125.8 5@xm33 phenyl [err] base 156.2 6 5 2

214 126.9 55

henyl | '

P % a stlrred ar!d heated (50° C) mixture of 2.81 parts of 6-(1H-imidazol~ 1-y|methy|)-1H -benzotriazol-1-ol
. g_/.l--zo ‘and 225 parts of N N-dlmethylformamlde were added 0.69 parts of a sodium hydride dispersion. The

v . o r@@ction: mixture was stirred until hydrogen evolution had ceased. 1.28 Parts of 1-chloro-2-methoxyethane

. were’ added at room temperature and stirring was continued for a while. 22 Parts of dimethyl sulfoxide and

- 0.04: parts of 2-(2-methoxyethoxy)-N,N- -bis[2-(2-methoxyethoxy)ethyl]ethanamine were added. The reaction

. mixture was stirred overnight at 50 'C and then poured: into water. The product was extracted with

-~ 25 -dichloromethane. The exiract was dried; filtered and-evaporated. The residue was purified by column
. - chromatography over silica gel using a mixture of trichlorbmet_h'ane and methanol (95:5 by volume) as -

eluenit. The pure fractions were collected and the eluent was evaporated. The residue was crystaliized from

-a mixture of ethyl acetate and 2,2-oxybispropane (1:3 by volume). The product was filtered off, washed with

.. -a mixiure. of ethyl acetate and 2,2-oxybispropane (1:3 by volume) and -2,2-oxybispropane and dried in

i .:.o.30 . vacuo .at 50°C, yielding 1.86 parts (46.7%) of 6-(1H H-imldazol- -ylmethyl)- -(2-methoxyethoxy)- 1H-ben-

s \/ - zotriazole; mp. 77.0 *C (compound 220)

- Example 34'_

- 8. To a stirred mixture of 4.5 parts of 5-(1H-imidazol-1-ylmethyl)-1H-benzotriazol-1-ol and 94 parts of N,N-
- dimethylformamide was added portionwise 1 part of a sodium hydride dispersion 50%. Upon complete
~addition, stirring was continued till hydrogen evolution had ceased. 1.3 Parts of iodomethane were added at
once and stirring was continued at room temperature. The N,N-dimethylformamide formamide layer was
k/ evaporated and the residue was taken up in water and a mixture of trichloromethane, methanol and
40 methanol, saturated with ammonia (90:5:5 by volume). The product was extracted with a mixture of
~ ftrichioromethane, methanol and methanol, saturated with ammonia (90:5:5 by volume). The extract was
dried, filtered and evaporated. The residue was purified by column chromatography over silica 'gel first
‘using trichloromethane and then a mixture of trichloromethane and methanol (90:10 by volume) as eluents.
The pure fractions were collected and the eluent was. evaporated. The residue was stired in 2,2-
45 oxybispropane. The product was filtered off and dried in vacuo at 50° G, yielding 3.1 paris (64.3%) of 5-(1 H-
" imidazol-1-ylmethy!l)-1-methoxy-1 H-benzotnazole, mp. 94.3°C (compound 221).
in a similar manner there were also prepared:
. 5-(1H-imidazol-1-ylmethyl)-1-(phenylmethoxy)-1H-benzotriazole; mp. 113.7 * C (compound 222);
6-[(3-chlorophenyl)(1H-imidazol-1 -yl)methyl]-1-(phenylmethoxy)-1 H-benzotriazole ethanedioate(2:3); mp.
50 169.3°C (compound 223); and
-butoxy-6-[(3-chlorophenyl)(1 H-imidazol- 1-yl)methyl]-1 H-benzotriazole sethanedioate . (1:1); . mp.. .96.5°C
(compound 224).

: Example 35
.56,

Toa stlrred solution of 0.48 parts of sodium in 24 parts of methanol were added 4.3 parts of 8-(1H-
imidazol-1-ylmethyl)-1H-benzotriazol-1-0l. The mixture was stitred for 10 minutes and then evaporated. 9
‘Parts of methylbenzene were added to.the residue and the whole was evaporated again. To the residue in 9

4



: EP'O 293 978 Bl Exanple 32 A mixture of. 4.5 parts of '
(1-Hi midazol - 1-yl ) et hyl]-1Hbenzo-triazol - 1-ol nonohydrochl ori de '
3 12 parts.of iodoethane, 3.7 ERro2939788i um carbonate and 63 parts of
N, N-di nethylforrram de was stirred for 4 5 hours at® ‘roomtenperature. The

reaction X s eva orated and the residue was taken up in water. The

. pr oducg m%-ég o% hwaﬁeﬂd bé?i‘i‘@hé’f 319 @artsxef riedoethang 5n d6ipads of NNt er ed

-and . evg&a "" foF v} houn ‘F|52e9 and gypperatad. 80 Reds of watdt wase t s of
“ethyl . aco ‘° o "t' hler ‘éwasrﬂf@dpfﬂ'ereeemd YR 1 er od

of f. ﬁnaﬁaénbﬁgs éﬂﬁe’sj gb([ap %9V "° e ”f'"% Hchioron h?“maﬂl‘hzol
**grl'r)rﬁarui?saerme ey B e mﬁ ""0 one. The salit Err‘-ra:d _ :
R ldﬁmhydlccb(?g)dahﬁ@w rreteﬂetT 5"'de °H B'@ﬁ%’ﬂﬂ '%1"%‘1"?”%

C (. modgiantah ManhdBthére War@faQOiSrTépa'i_’edf( 1 H" m dazol - 1-yl ) phenyl met hyl ] -
H-benz Bbutdx@Ba1 Heimidalbl- 14y Rieth})- {1-58nEsMEESle Mdrbhydrochloride; mp. 124.2°C (compound 226),

B[ TS aHimit A0 imethy) 1) pRSpoxy-TH: &ni&ﬁﬁwlﬁmBﬁWm)ror&kﬁ RGRF A ar’n Q8089
[err]((cmmomﬂﬂ?ﬁérﬂ) and 6-[T-[(1

Him d%xﬂbrmraazyrr)m&ﬂwlﬂr (ﬁheﬁﬂmmhﬂ{mhﬁﬁm)e' thpH15.8"Z RbhboARDEZ8).

(err) -2,-3- di hydr oxybut anedi oate; np. 15 {err] (‘conpound 2193 Exanpl e 33
: __T.Q,& sEﬁii‘_‘E'_eﬁ_Band heat ed (50 C) m xture of 2.81 parts of 6-(1 Hinmdazol -

--~-_:--yI net hyI -1 H benzotriazol-1 -ol 20 and 22.5 parts of
N, N di el ¢l fiErd sispaasion i 47 pargaf 661HsigIdezal-t-yimethyli! Hsbmizatinzdty F IncBS eits pler i on.
The - othag 'r°gﬂd?‘f'i %%ﬁnaés Hedsodiym pydzgxidg selition A.dfhe wele westtired tira diratisolgars ed.
28 Iﬂﬁf “ aﬁ {h SHe The residya ey dissolyedoim técpgsiercitNiNe and
st\r:er g Vs fg‘ﬁ “' s ° ljian was adlec gt 3"061a sa'meeh% pattg ot iedomgthanend 0. 04
parts: ? ' il aﬁ‘@?

;F,Q ) "lé‘,’[gﬁ‘b-gr ¢ "'h F l!{“?'ﬂamﬁm ne
- Wer-e -y ho dndl Ul&@é@ elent, 1 % hen
gzr;;&r*mrr;rmr@? b e
tord@ off d, yididi L R
TICOF UM ng: HE2et (@ifpaiiaye 2,{9\6/;{er sﬂrgll r cﬁngg us'ﬁ‘ng a re o1 T %ﬂngﬁ'?fﬂlﬁ't hane .
~and nethanol (95:5 by voI une) as eluent. The pure fractrons were col | ect ed
'- -and -t Hixareplei@Nt was .evaporated. The residue was crystallized froma mixture
.-of .ethyl acetate and 2, 2- oxybi spropane (1:3 by vol unme). The product was
i Fever edA obifture vt shisd parist 6f GphenyiUF£2, Sfial Dyljmedg ! BbéhzatiElold -of - 1K pliksS B OPane
1 3 [pptagsiimyeasionate ehd273-pars tfi dpymtiypauliexida s etire@ tbr. BTimBtes/ &0 6C. Hite] RbIln,
©iyi el di " pariseef eﬂg&%@ovpmstﬂq@ﬂe@fadded and the whole was stirred for 2 hours at room temperaturs.

6 (1H4"H‘f‘?{aP£61°U oL 34 rPaiis 9| potassiynp carbankie xwae takidedy Mt tskindmgntor- 3 dburs ar 60 <, tep. /7. 0
r G qﬂﬁgv cooles) and 20:pA4p @f cencentrated  hydashlpricsacidr wasel adviestt The alingsthyl sulfoxidar t s Of
' ye y'P &?jz ?: ‘1'@9%@#?@9@ of ater and 13 pagts) of dichlopomethansoTheN, N-

' ’Vﬂ/a B‘rm %d Ihqnfaf'r'uedras Aurifiediby ealump shiothatog-

:-_d. s per é 2 ﬁfﬁﬁ&:@ mdcwqmretﬂ aryrionia,

%e anevappepted. Jbpyesidust once
nzotr

s HiP[din8 Atani de
for matr‘rjrhl ﬁaﬂgﬁgjﬁ l"Jill|1§ tr 0' e resl az@"’m?ﬁ%%%igcﬂ?fwl’ #*er and a
m Xt Ursq1-OiH-inithol -Ajofd illilﬁé?ﬁotn Pds 328 GotJouniBIfHANO! sat urated with

&'

anmonisd(ArBihyb1 Hiniiazor ey hety -1 nzrarn%ra%p W3 RS L.ﬁpba a mxture of
t ri chisqawtybtiimidaropt yeoRetyIndii TR bbRORAzole SAY. Yee - dags?]'rom a (90:5:5 by
'.volﬂma) The extract was dried, Tiltered and evaporat ed The residue was

~puri fi Byaidia/3& 0l urm chr onmat ogr aphy over silica gel first using
_trichloronethane and then a m xture of trichloronmethane and net hanol (90: 10
'by V0| unlb)nugge ol 42 parts. of 6-(1H-imidazol-1-yimethyl)- 1H-benzomazol-1 -ol monohydrochloride and 120
i ‘parts of methanol was hydrogenated at normal pressure and at 50 ¢ C with 2 parts of platinium-on-charcoal
' 50 _catalyst 5%. After the calculated amount of hydrogen was taken up, the catalyst was filtered off and the
- . filtrate was evaporated. The residue was crystallized twice from -ethanol. The product was filtered off and

- dried, yielding 2.9 parts (72%) of 5-(1 H-imidazol-1-yimethyl)- 1H-benzotriazole monohydrochloride; mp.
230.4° c (compound 234).

'_"_.55 Example 39

2y 47 Parts of $-(1H-imidazol-1-ylmethyl)-1H- benzotriazole were added portionwise to 30 parts of fuming
.nrtnc acid ‘while stirring. Upon complete addition, strrrmg was continued overnight at room temperature. The

2




he p'ure fractlons were collected and the eluent was evaporat ed The
“residue was stirred in 2,2 -..45 oxybi spropane. The product was filtered
off and dri‘ed in vacuo at 50 C, gpelzbsngs®il partsi(64.3% of 5-(1 H ,
o mdazol 1 -ytmethyl)-1 -nmethoxy-1 H benzotriazole; np. [err] (corrpound_
“221). l.n a si mlar manner there were al so prepared: 5-(1 Himdazol -

Cwylmet hyP tiop- "‘ Ipﬁ\',f?qwlﬂ 100 partg- ¢f srushed rigecand Inivogampwas [bebkidd mronymwmdtu&ZZ)
' 6- [(3 clﬂ 'Pgog ° PFeF' a;pcﬂduq wag i wmmshgd withptwaleryandptrified ) relersed
T
Velupeljes @ twep 2
E;Lgé.yf@"ﬂ"" . ' N e, oo,
.. sol ut.i-oi %

it Pr 3F°’ fhaasied wilhmethapoh and 22-3.
B x 'sﬁjbgﬁ 90 ﬂ? (L) of p-(HHmidepplt-yimethifh& was
- parts. ofpyl zolridd o (%1@? A% b :

..stirred for—10 mnutes and then Parts of nethyl benzenne were
' addedwt cExg,h,ge §esi due and the whol e was evaporat ed again. To the residue in
941 - BP0 293 978 Bl parts of N, N-di nmet hyl f ormam de was added a sol ution

~of 3012 paktndixt@b of ABORS 2N thiyN4-fie-B HAMESI- R imlny: 1+ AT -olTbT: gate,-gge

whol e weveriss bff a rsediurh OwdrdxideOsolutiod 1 &Rd 120 5adts OF BREHOFWES stirfdd 16721 $ Rord alVBobi
wer e addeehesivb. 26 Carfsr o dihgdroshivsic 8oid SAAGIGIEIN Worb lRddbd Ghd 96 AHEI nmmme&atar act

" vies i eolumé oA abeyt @0l partsciThe \pespipitaddemiodudiiWhidhereis thaRecVdfing Ushdehivedibh, Pils MiSled BF.

" ¢hr-omat: dgeheg njth oxater, 2prbpapel ayd |1, eiybisptimneriand diied, giblding 120 Npaats QTM)MFAE[[eaﬂd S

- “meth anopmlqa}glﬂylrnghmdﬁmtnwl- Eilloryihutandi heclq)mpeﬂblsaCKdomﬂwnM@ col l ected and

- the el uent'"\ﬂ/&@"@'\fﬁﬂﬂ@ﬂfﬁte@dﬂaﬂhﬁpmmddue was converted into the hydrochl oride

| sd}fb'ﬂ‘éﬂﬁﬂ""dmth&')'%bm?fﬂazdﬂe!ﬂ%dﬂmmc'Ftlds nepall32.7n@gcohipbund1287): of f  and
d&ed’" yelding 4.5 parts (80% of' 1-ethoxy-6-(1lHinidazol-1-ylmethyl)1
H benzot nmonohydr ochl ori de rrp. [err] (corrpound 225). In a simlar

~_manner the Qs B but 0X (1 H-| mdazol
A e@%gg A §§ ef o

6- (1Hgi %n%é re aQre i6 (%08 %1 - h‘yY' )
hyd Hfberlz - %,g
h??he%yﬁﬁn@??]yé ? gtrllé%lenzot r azo F‘g g deasarﬁﬂ lgg’arrpl e 36

~“To a sti spension of 4.7 parts of
-Eis- (1Hi r%ng—ﬁﬁ@lpyl nmet hyl ) - 1H benzotri azol - 1- oI in 60 parts of ethanol were
addecho 22. SA gautibrs ofcd.9 Rarts GH UAMH-MIEHES! iy H@-nfoftly HiH-sRzokiabdi-6-T Aot ViHnSoid Gk Rbd- T T ed
LIl & ehydmchigrioh Ur B4 parasot eHiEhiti chidfide WasSstBAXGRIT BouhRE robi aBiRPerikuré] The rédétén The
. T'esi due mivdse Wassavariotatad. A BolitiBn pfate iesidife in\BO\bartsl bietriahor WastivBAIoF € hout Bt §oRE. ThUS
““obt-ai nepagtion mmibiusn weseoncadivkieti. e mnuetrats was!takoh aminafdilRedpdRisilrd cabonkid @A hane
-9 paPidsihe prospet wesrextiacted withvdichicrmethéfid, The extiactrwan griddfiltedd antl BidpErStedThe 00M
t errpe’? afegides was purifipchbye cojimn @\mﬁi@mm@doveﬁ silizagelusihgen mintarepal rdichio@thethyne caali UNM
" chr.omat . g 6%?'0'%) P%aqubﬂ QURYrfipctionsiwgre eolscled and:therdideot wasevaperatod.Jhd
et hanofSSPEsw ‘38 % hanediqgie pell. iy, saltyyas fitaredzait ng deledveilding: b barb@®t58) and
the el udpts i H,ﬁg Bl Dmethy-g-pengeirazels-vhmpdwilenzosled sthaneiogte(lxt):t gnof
'4§’Trét4pyl'-f-' pen cimzfﬂ The product was 25 filtered off and dried, yielding
3.3 par];,%a"(p@%4% of 6-(1 Himdazol-1 -ylmethyl)-1 -methoxy-1
I—I—benzoh-ra-z-m—e np. 132.4 C (conpound 229).. Exarrpl e 37

A mixture of 7 parts of 5-[1-(1H-imidazol-1 1-yl)}-2-butynyl}-1 -methyH H-benzotriazole, 0.1 parts of quino-

. line, 54 parts of ethyl acetate and 32 parts of ethanol was hydrogenated at 931.00 Pa and at room
45 temperature with 0.3 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen
was taken up, the catalyst was filtered off over diatomaceous earth and the filtrate was evaporated. The
residue was purified by column chromatography over silica gel using a mixture of dichloromethane and
methanol (85:5 by volume) as eluent. The pure fractions were collected and the sluent was evaporated. The

* residue was crystallized from a mixture of ‘dichloromethane and 1 .1-oxybisethane. The product was filtered

50 off and dried, yielding 1.4 parts (19.7%) of 5-[1 -(1 H-imidazol-1 -yI)-2-butenyI]- -methyl-1 H-benzotnazole mp.
104 ° C (compound 240) .

Exam'ple 4“4

. .58 - A.mixture of 2.6 parts of 4-{(1H-imidazol-1 1-yl)(1-methyl-1 H-benzotriazol-5-y)methy!]benzaldehyde, 0.85
parts of hydroxylamlne monohydrochloride, 16 parts 'of ethanol and 3.4 parts of potassium carbonate was
stirred for 1 hour at 50°C. The reaction mixture was filtered and the filirate was evaporated. The residue
was purified by column chromatography over silica gel using a mnxture of tnchloromethane and methanol
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30 A mxture of 5.85 parts of ' - : .
w64 [phenyl(lFL1 2,4-triazol-1-yl)nmethyl]- 1FLbenzotr|azoI 1 ol, 1.4 parts of -
- potassi um-car bonat e and 27.°5. mfmmbnjsmet hyl sul*foxi de was stirred for 30
- .minutes at’ B0 * C. After cooling, 3.55 parts of ethyl 2-bronpacetate were
_:j_added and .the whole was. stirred for 2 hours at roomtenperature. Another _
L Tpor't i ¢@%5dIy velume)ngrelusnio Thepuresftastianprivera collpaiad and fhe olpaitiwep evagoraied. Theirpsiduag for 3
hour s a3 crigallized o 2-p1oRangpes ThesRroquglioras fitesgeipfiand di‘P& YieJdigg 1.¢ pate &89 obHl-

~ hydr oWt 'G'fdP%P' Lgitmplytd Hebaeratiazohandimaiiepapidetyde. BYMAeMBS 14881 (eogeund

1# eva o é 'ed. The residue was taken up in 25 parts of water and 130 parts of
~di- chl Eneth%ne !% Eeparated organic layer was dried, filtered and
T_evapor was purified by col um chronatog- raphy over silica
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' (Cor’rp 'a th 9 presented in table |, coiumn {a) as the
5- (1|"'cbr¥Eb ﬁt’pd?.' in wV é ;)o rJdH‘ JQ:I 631;5?:?8396 infifBltin trQ?J nt dyRRdMsSREsd-0 30
-'partsafesfumng nitric acid while stirring. Upon conplete addition,
stigering was continued overni ght at roomtenperature The 42 .. EP 0 293 978
\B1 T e EExbrh s 467 IndAvV-inRibINo of lLEF @rhtds 1 adtivify 0 0 parts of crushed ice and ni trogen
was bubbled thArough the mxture duritng 30 m nutes.. The precipitated product

was

Q.

—was . fil tleweatirefeinale Wistiraelts wisighing\a20eg ware dnjemtadi shb@dméwsly eitte 200cid). phprsgnant

~chr onemangs sepiny gqnBiRirGhin (RMSG).NineGHhoors rlaty, RiRg/Agofiiks: tag) compriund dissolverf In@dtrhlanol |
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- 10 Exarrple 40 A mixture of 3.2 parts of ethyl 4-[[6-(1
H i m dazol - 1-yl net hyl ) -1 H benzotri azol - 1-yl ] oxy] but anoate, 25 parts of a
sodjum hydr oxi de solution 1IN ad 20 parts of ethanol was stirred for 1.5
hours at roomtenperature. 25 Parts of a hydrochloric acid solution 1N were
added and the whol e was concentrated to a

. b0

‘86

ect e@ e eluent was evaporated. The residue was crystal I | zed from



svol'ume. of - about 20 parts. The precipitated product, which was forned
Codied.ng ‘concentration, was filtered off, washed with water, 2-propanol and
~7'1;1' - oxybi set hane and dri ed, :yi EEFtbmﬁQraijarts (71% of 4- [[6-(1H
. imdazol-1 -ylnmethyl)-1 H-benzotrl azol - 1-yl Joxy] butanoi ¢ acid; nmp. 170.5 C
-,.-(corrpound 236). In a simlar mannethere was al so' prepared: 5- [[6 (1
. Him'dazol - 1Iakdaxdt hyl ) -1 H benzotriazol -1-yl] oxy] pentanoic acid; np. 132.7
- .C (compound 237). 20 Example 41 A solution of 7.1 parts of
~ 6-[[4. (4, 5-di hydro-4, 4-di net hyl - 2- oxazol.yl ) : _
_.'.phenyl](lH-l 1 i 100 parts
ceof ﬁwydr ochl Oéxﬁ;ibuacl F%ﬁwﬁm\aﬂ GMN was st iw &eeb\a\tgmsyﬂdml refljux 25
- t:enperature.:|The reac m xture was evapdrated to dry, yielding 8.9 parts

=+{(:1009.0f.. 4-'f'('I‘H-Tni OpZo=T Y= (I = MErhy T DenZoTr T azor =6y e o o e
_..net.hyl.] benzoilc .a&#5d_npnohydr oci@0Pde as a |resi due. (ddhpound 238).. Exanple.. ...

.42 3Gy, A 4ol Ujje0n pf 8.9 papigneqf 19 |
'_"’_4[(1H-| nm dazql - 1- I )(l met hyl - 1H- benzotri azlo | -6-yl)net hyl ] benzol £ acid non-
_..ohydrochl oride i3#732. p parts of+@%fonyl chifpride was Birred for| 1 hour at
“‘r'oom t enper atjur e228The} r eact i ononoeszur e was fvaporated- A sol utioh of the
‘residue in 8(Q payt.s of ethanol stirred for 1 hour,at 60 C The reaction
T MXtus e was doncentrajed The 08 éﬁtrate taken up 1n a dilutpd
....potassi um car bontﬁﬁe 5ol uti.on QmikiBhe produpt was extfacted wthj L
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'D) Composition Examples

The following formulations  exemplify typical pharmaceutical compositions in dosage unit form suitable
for systemic administration to animal and human subjects in accordance with the instant invention. "Active
ingredient” (A.l.) as used throughout these examples relates to a oompound of formula (l) or a pharmaceuti-
cally acceptable acid addition salt thereof

Example 47: ORAL DROPS

500 g of the A.l. was dissolved in 0.5 | of 2-hydroxypropanoic acid and 1.5 | of the polysthylene glycol
at 60~80°C. After cooling to 30~40°C there were added 35 | of polysthylene glycol and the mixiure was
stirred well. Then there was added a solution of 1750 g of sodium saccharin in 2.5 | of purified water and
while stirring there were added 2.5 | of cocoa flavor and polyethylene glycol q.s. to a volume of 50 |,

providing an oral drop solution comprising. 10 mg of the A.l. per ml. The resulting solution was filled into
suntable containers.

- Example 48: ORAL SOLUTION

9 g -of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydroxybenzoate were dissolved in 4 | of
boiling purified. water. In 3 | of this solution were dissolved first 10 g of 2,3-dihydroxybutanedioic acid and
thereafter 20 g of the A.l. The latter solution was combined with the remaining part of the former solution
and 12°1 1,2,3-propanetriol and 3 | of sorbitol 70% solution were added thereto. 40 g of sodium saccharin’
were dissolved in 0.5 | of water and 2 ml of raspberry and 2 ml of gooseberry essence were added. The

47
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0.0075,100 _ _..0.0143 3101
0017 4|a e_r__ solution yv_as combined with the fym@o ater was addqd_ g.s. to @ vOighg of 20 [ providing an or.al _
9103 solution comprising 20 A0 ¢f freactive ingredient per teaspoonful (5 ml). Ti® regiting solution was filled in 0. 0253
e _suitable containers. : o 7 35 30
.6 29 R 0. 0159 242
g (05 mample 40: caPsuLEg (o TS | 0 33 0. 0246
S 40  .20g of the Al 6 g sédloin lauryl sultate, 56 g starcg.' %ggigct'os'e, 0.3,9' G9figigial silicon dioxide, andl4 213
0. 03621.4Q6bmagnesium stearate were Ji ﬁ,@&fy s)'tlégd together.  The resulting mix e bspguently filed ) 593
6 48 1liafd 1000 suitable har_dened‘g@la@lgﬁgpsuleé, comprising each 20 mg of the gctive :g;e |e|;|§., tradiol 5
97811 Conpound |1C -values (err) , o recove estradi ol
-#4109'%: ~Example 50: FILM-GOATEDORABRETES 8 0.0182 111
‘0. 0188Preparation of tablet core - 4 48 0.0166 6 50 0. 0183
2% 51, 0.0222 . ' 7 115

101544 A mixture of 100 g of the AL, 570 g lactd®® afiK5200 g starch was mixed well arid-tdble3Rer humidified s
356" .with a solution of 5 g sodium dodecy). sulfate and 10 g polyvinylpyrrolidone (Kollitﬂ)n-%(b()@) in about 200 116
007 49""' -of water. The wet powder mixture was sjaged, dried and sieved again. Then there was added 100 g

' microcrystaliine cellulose (Avicel®) and 15 g hydrogenated vegetabls oil (Sterotex ®). The whole was mixed
.well and:compressed into tablets, giving 10.000 tablets, each containing 10 mg of the active ingredient.

' - Coating .

To: a solution of 10 g methyl celiulose (Methocel 60 HG®) in 76mi of denaturated sthanol there was

added a solution of 5 g of ethyl cellulose (Ethocel 22 cps @) in 150 ml of dichloromethane. Then there were

25. added 75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glyco! was molten and

dissolved in 75 ml of dichloromethane. The latter solution was added to the former and then there were

- added 2.5.g .of ma'gne's'iu_m octadecanoate, 5 g of polyvinylpyrrolidons and 30 ml. of concentrated colour

" suspension (Opaspray K-1-21098) and the whole was homogenated: The tablet cores were coated with the
- thus obtained mixture in a coating apparatus. : : '

“\o# .. " 'Example 51 ; INJECTABLE SOLUTION -

'3'1:.8_.9 methy! 4-hydroxybenzoate and 0.2 g propyl 4-hydroxybenzoate were dissolved in about 0.5 | of

" boiling water for injection. After cooling to-about 50 *C there were added while stirring 4 g lactic acid; 0.05 g

;}= '~¢propylehe-glycol and 4 g of the A.l.. The solution was cooled fo room temperature and supplemented with

= water for injection q:s: ad 1 liter volume, giving a solution of 4 mg A.L: per ml. The solution was sterilized by
filtration (U.S.P. XVl p. 811) and filled In sterile containers. ' '

 \_ Example 52: SUPPOSITORIES

3 g A.l. was dissolved in a solution of 3 g 2,3-dihydroxybutanedioic acid in 25 m| polyethylene glycol
400. 12 g surfactant (SPAN®) and triglycerides (Witepsol 555 ®) g.s. ad 300 g were molten together. The
latter mixture was mixed well with the former solution. The thus obtained mixture was poured into moulds at
a temperature of 37~38*C to form 100 suppositories each containing.30 mg of the active ingredient.

~ Claims
1. A chemical compound having the formula
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Example 52: SUPPOSITORIES

3 g A.l. was dissolved in a solution of 3 g 2,3-dihydroxybutanedioic acid in 25 ml polysthylene glycol
. 400. 12 g surfactant {SPAN®) and triglycerides (Witepsol 555 ®) q.s. ad 300 g were molten together. The
latter mixture was mixed well with the former solution. The thus obtained mixture was poured into moulds at

a temperature of 37~38*C to form 100 suppositories each containing 30 mg of the active ingredient.

Claims
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3. A chemical compound according to claim 2 wherein the
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' moiety Is substituted on either the 5 or 8 position of the benzotriazole ring

4 A chemlcal compound accordmg to claim 3 wherein R is hydrogen. R!is hydrogen, Ci -salkyl phenyl
66 -or. substituted. phenyl; and R? is hydrogen; Cs-zcycloalkyl; bicyclo[2.2.1]heptan-2-yl; 2,3-dihydro-1H-
E “indenyl; 1,2,3 4-tetrahydronaphthalenyl C1-salkyl optionally substituted with-phenyl, substituted phenyl
or Cs-ycycloalkyl; or Ci-galkyloxy optionally substituted with _phenoxy, phenyithio, Ca-7cycloalkyl

phenyl or substituted phenyl.
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.. (Kel'l:i don-K: 90[err]) in about 200 m "of water. The wet ﬁ'ﬂlﬁnllmmlﬂmum L
.Sl eved, -dried and sieved agai nEPDIZ88 sr@@1e was added 10 i ne
. cellulose (Avicel[err]) and 15 g hydrogenated veget able 0i | (éte ot &x *
Terr]). ‘The whol e was nixed wel I and conpressed Into tablets ving 10. 000
- tabl et Acghemicgh ﬁ?'ﬁ?%ﬂ%g@"lﬁg i felaimh el awerpip othp PN nis. B‘Eﬂi&m'q%g’"‘m‘ "a
~ sol uti onPgnvimethyl-tpsthyhi Hbenzptiazgle cor( Wﬂﬁ'ﬂ?f@ﬂhe'!y@%‘?ﬂz?"ﬂyﬁmﬂm -Bethyl-
“.denat ur at.'éde'@?‘ﬂ A8t there was added a soI ution of 5 'g of ethyl cellul ose
.(Ethocel 22 ¢ {' OHD 150 i or onet h en there were
addéd. 5Arﬂ APECUILRNT 8%?{‘ 'n%"s'aﬂa g %a *‘8‘1"" inges a"tc?f
£ ‘pol yet hyfheﬁgeu '?ay’é %S"‘?Hﬁ‘rg' Foarg" E?s °§%’P a'?y P gﬂ éi chl or onet hane.
. The lajtgp e'§9 BrmBRs bRERREsd Tnlblisry (RbELe t’fb’&ﬂo&:&b% anhS‘or g & 2.5 9
~ of magnegy, &%&%é‘ta? actlge jrb A Qh ¥ato ﬁmg.rrro r‘%ﬁﬁe '

'.*-_-é.cong,entrg,;, t&f%c%ﬁouﬁ&‘%ocﬁ‘di}ﬁéd%a ESMa?rXs err and was
- ~honmpbgenated. The tablet cores Were coated vvlth the thus obtained mxture in

. @ coatg. N@, ka8 lof rearing3d paradtltisal 2dmpobitithiiedditgto Slaled-B biCh clardktoglzed itla

274 hy'di 0XHerpeuaedIe efedtive Amdurd ofd Bdmpourd-d3\iefired HoaW Lo dikifs wmmﬁded n

- about 0. witi sutdbldxshaimadbgstivsbésmierst Or | njection. After cooling to about [err] .
t\b_/erse were added while stirring 4 g lactic acid, 0.05 g 35 propyl ene gl ycol

.-and 4.9  éfcompmindiad claiméte anyaine bi alamsibe sdwoiseas & mediarom t enperature and :

..suppl-enented with water for injection g.s. ad 1 liter volune, givi ng a
sol ut i ¥n A(ﬁommqﬂg ag\ claimeg dry any| one Phelaimp [1Uje Sder use8S 90 ertronenzé'emme bipsypthesis on

" (U S. P. jatipitorymedicing) and filled in sterile containers. Exarrple 52:

SWPPOS| TORI ES 40 3 was di ssol ved in a sol ution

S 25 aitly r%@?&ﬁg ol corbposis o S Feew STl SeRe o B eactorze by
_.surfact ant raPﬁ° Y4 gl yceri des (Wtepsol 555 [err]) g.s. ad 300

g were’ m)lten t oget her. The Iatter m xture was mxed well with the forner

'.'._'so] %tr on. ‘The thus obtained . e:evvas poured into noulds at-a tenperature
7 [err] to form 100 suppoki s each containing 30 ng of the active
i ngredl ent. 45 Cains 1. A ch 4 conpound r% kg . the fornmula 50

R[err]. 48 a phar maceut i ca yi'accept abl e ac addition salt or a

“stereochenically isomeric form #hereof, wherein [err]is a bival ent radical
..---havbmgtheforrrula -CH = NCH=CH (a 1), 5=CH=NCH=N (a-2), or
-CH = N- N & doldikali mdtdi-sal) therddf, with-a benzotriddole of foyrailaogen or [err]al kyl; [err]is
\“hS/drogen [err]oal kyl, [err]cycloal kyl, [err]al kyl, [err]al kenyl or
[err]al kynyl; [err] is hydrogen; [err] aI kyl opti onaI |y substituted with
[err] cycI oal kyI hydroxy or [err]al kyl gky; :
_ » [

_ ' Ny
W-CH i {11)
él . N .

EE 3
. \/40 .- _ R
~ whersin W represents a reactive leaving group, in a readction-inert medium;
b) N-alkylating a 1-protécted imidazole of formula
45
| 4
R -N
K | (111-a)
N
: wherein R* represents a protective group, with a benzotriazole of formula (ll) in a reaction-inert
) medium, said reaction proceeding in some instances via an intermediate of formula
&

50



?iféfr]alkényl' [err]al kynyl; [err]cycloal kyl; bicyclo[2. 2. l]heptan 2-yl ;
< 2::3=di hydro--1" Hindenyl ; 1, 2 3, 4- tetrahydronaphthalenyl

»ferr]al kenyl oxy opti onal | y subst EP. 293 o7 B [err]al kyny
pyrim dinyl oxy; di[err]nethoxy; [err]alkyl-4-piperidinyi HEI’ qﬁiw”mj ,",
. [err]al kyl.oxy optionally.substituted with halo, hydroxy,

~-am no;.-mono- :and di[err]al kyl)amno, trifluoronmethyl, carboxyl,

[err]alkyl oxy- carbony‘ [a[%]c 1 oal kyl, 2, 3-gi Hydro- 1 , 4- benzod|OX|nyI 1
~H-ben- zi m dazol yl, [=rr§ KyFlsubstit 2ed 1 ben2|n1dazolyl

- (1,1 -bi-phenyl)-4-ylfor w ,-3-di hydr o- 2- ¢xo- 1H ben2|nxdmzolyl 20
“Jerr] RS hydrogen ni ‘,--o NQQP dif[ err] sal kyl') am no, halo
‘Terr]al kyl';" hydroxy o [ermﬁ1{;a yIOﬁy @ein [err] is phenyl,

_ substi t ut ed phenyl , naphthalenﬁl W1, lam nopyri di nyl, |n1dazolyl,
~triazolyl, thienyl, h&lothien®, furanyl, [e r]alkylfuranyl, hal of uranyl or
thi-azghyl; and Ar2 is phenyl, substltuted phenyl .or pyridinyl, said '

“Zsubst I t Ut ed - A W-he R a8 RKY 1SHDRtdckUiRsh Wy 8 &5 i t
reupst Ut e B A ni db/to%l cﬁ\go&‘a Gﬁb} st of | aleéi‘lgd éﬂersisolatmg and
sEhydroxymet byl tricfl uoronet hyt;, G- -al kyl, [err]alkyloxy,

" ari-nogs nono- - and dl[err]alkylﬁanlno and nltro 2. A chemical conpound
-accordlng to claim1l wherei s hydrogen or [err]alkyl; [err] is

- hydregen; 30 [err]alkyl'opﬂ onal | yBSubstituted with phenyl or
substltuted phenyl; [err]cyc Ealky . pdpnyl substituted phenyl; pyridinyl;
napht hal enyl : thlenyl furqﬂy@u d9) Ol% triaz &y;-l[err]alkenyl or

[e%#] & kynyl : R2 I's hydrogen; [ensLallk ptlonally Substituted with

-~phenyl - substi t ut ed phenyl, naﬁ% hal'enyl, thienyl, furanyl,

[err]al kyl furanyl, [err]cycloal kyl, hydroxy or [eri]alkyloxy; phenyl ;

substi t ut ed | kynyl | oal kyl ;
sty uted Qe Shthutl iyl T yn | e oy oal

- tetra‘ydronaphthalenyl hydr oxy; [err]al kenyl oxy optionally substituted
wi th phenyl ; [err]alkynyloxy yrim di nyl oxy; di (phenyl) net hoxy;
~({err]alkyl -4- pi perl dinyl)o; FBsr]al kyl oxy optionally substi- tuted
it hohal o,- . hydroxy, anino, noJ and di [err]al kyl f&H-8d, trifluoromethyl,
—carboayl, [err]alkylox- yCarbdﬁyI phenyl , substituted phenyl, thienyl,
sfuranyl, pyrldlnyll phenoxy, phenylthlo [err]cycloalkyl
© 2, 3- di ‘hydr 0-Withda benaatdzivle ot foyhula. (1), ki & eactiotFineid ARbih, ar{d%ﬁﬂis}-:ﬁdektwl deamingting thet ed
.17 H benzi m dhesairgpared (ribzdlium: saliof formulbi phenyl ) -4-yl, or with
.:2, 3-di hydr 0-2- oxo- 1. H- benzi nmi dazolyl ; and R3 is hydrogen or nitro. 3. A
;;chenlﬁal conpound according to cIa|n12 wherein the R [err] [err] 50 noiety
- is substltuted on either fhe 5 0 ff 03|t|on *t he benzotriazole ring. 4.
0

A cheni cal conpound accor fli ng fj ereyn Ris hydrogen; [err] is

- hydrogen, [err]al kyl, phepyl r subs ituted phenyl; and R2 is

- hyeogen; [err]cycloal kyl] bic CVO[ ﬁtht n-2-yl; ﬁ,3-dihydro-1 H

- indenyl; 1,2,3,4-tetrahyd onaﬁhtﬁ% g '[enr} Wkyl opt Jnally substitut ed
Wi th phenyl, substituted phenyl or 3 ol kyl; or [err]al kyl oxy
optional ly substituted wi th phenox®, phenylth| , [err]cycloalkyl, phenyl or

substituted phenyl. 49 EP 0 293 978 Bl .

_ ' 111113511111%39%1\1!1 Jd an anion arising from an acid, in an acidic nitrite solution to yield a compound of

formula
T 50 _ N o
. ' } i RZ
o . _ ' ~
R - -Rl-éxg-"“ (1-a-2)
.85 | | R3 ' — ¥ |

51
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“5.". A cheni'cal conpound according to claim 1 wherein the conpound is" 6-{(1

siHeiimidazel -1.-yl)- phenyl nmethyl]-1-methyl -1 H benzotriazote ot

: 6:[(4-chlorophenyl) (1 H 1,2, 4-tep azed efemi) methyl |1 - i

~1H benzotriazole.. 5 6. A pharmaceutical conposition ggmmmltmﬁnmu bl e
pharmaceuti-cal carrier and as active ingredient a ther : tive

-arpunt of ~ & CHIPpLUPRIZURZele efifermdilai n any one of clains 1 to 5. 7. An '
estrogens hornone bi osynthesis |nhibitory pharmaceutical conposition

conprising a suitable pharnmaceutical gcarrier and as active ingredient an

--estrpgens hornone bi osynt hesis inhi Bii tory effective 10 anount of a
~ conpound as claimed in any SRe chins 1 to 5 8 A nethod of preparing a
“pharmaceutical - conpositi .-an Q,B claim6 or 7(,VI¥har acterized in that
“a.therapeutically effective angs R conpound as detined in any of

‘claine 1 to 5 is intimtely mged with suitable pharnmaceutical carriers. 5
+.A cqppound.as clained in any one of clains 1 to 5 for use as a nedicine. .
#1010 A conpeag redgentdfddriviagl i N any one of clains 1 to 5 for use as an o

. estrogene hornone biosynthesis inhibitory nedicine. 11 A process for

- preparing a chem cal conpound as clainmed in any one of clainms 1 to 5, .

" characterized by |.a) N- al d@chdt i ng %ol e of formula 25 [err] H 30 or an
“akkagi netdl ‘salt theregfod=wi t wX-ENZ igazol e of famgywla R 35 [err]. -
""‘m%?e'i-'n"wrepr esents a re%%’é'l eaﬁ‘hgg?r'oup, in a %ggcti on-inert medi um
- .b). N-alLkylating a 1-protected i mdazole of formula 45 50 wherein [err]

“ represents-a protective group, with a benzotriazole of fornula (Il) in a

' reacti on-i MBI fHeRreEAts off TOreIc Y SEP. [praceastianiinay madiugiossisi reacticremmenesdingiim  an
i ng et medi af¥NLiPsianGes A ap ijeymediate of ferinylp R 10 wherein W is an anion arising
. froman acid; which may in situ, or if desired, after isolating and further
- purifying it, be convertedtp yield a conpound of.formula 15 20

-~ [err] c) Nalkylating ﬁ "’F\zol am ne of fornula

. __ A.l\u’li

o - | r*-cH 3 i -' (VIII)
N - R N : _
" * ‘which ‘may In situ, or.if des_ired,; after isolating and further. purifying it be converted to yield a

-+ -.compound of formula (1);
-.lll..cyclizing a diamine of formula

pon . 3
: A A

L1 M 4
: A A
i gj NERZ ™2
- : CH {IX)
45 4 ; :
_ Rl 33 Nﬂz .

. in an acidic nitrite solution, thus preparing a compound of formula
60" : _ :

56
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1°30 with a benzotriazole of formula (11), in a reaction-inert
m:and: subsequently deam nati.ng the thus prepared~%%+aze¥+un¥saLL_oi_

Tel

srredi:

“formula 40° . _EP 0293 978 B1

(V) [err]: 45 - wherein W is an anion arising fromumﬁmumwmuu
-acidic n|tr|te solution to yield a compound of formula 3
978 Bl Il. reacting a benzotriazole of formula 2 R5 [err]

(VI 10 with a reagent of fornul [err] (M) wherein X
.represents [err]C =0, S or Jer 0, in a reaction-inert medium said
freactlon proceedlng in sone finS dﬁpes \g&&aan I nternmedi ate of formula 25
“Terr]®x [err] i - (M) which may in
“situ, or if desired, after isoﬂat' \Burther pur|f ing it, be converted-
to yield'a 35 ' conpound Qﬁ" Ia| );_cycI| Hg a dianine of

“ formula 1X) 45 in an acidic nitgti 'on t hus preparing a conpound of
. formuj,a.50 55 52 EP 0 293 978®B MS * [err]

“(-1-b) ‘wherein R2- is hydrogen; [e 'P&Ikyl optionally substituted mﬁth

fnLcycloaIkyl' hydr oxy or
e . wherein R2"® is hydrogen; Ci-1oalkyl optionally substltuted wuth Art, Gs—7cycloalkyl hydroxy or
R o —salkyloxy. Ar'; Cz-galkenyl; Cz2-galkynyl; Cs—7cycloalkyl; blcyclo[22 1l-heptan-2-yl; 23-d|hydro-
- - A_, #18..- = * 1H-indenyl; or 1,2,3,4-tetrahydronaphthalenyl; -
b T e -----lV cycllzlng an intermediate of formula

(U _ ﬁ2___L_"A3
- S 1 4 : '
: A\N/A : vo. .
. - 11 2
| S g -
25 R3 _mz

o “2 “\3
T n IA4 | :
T o ' \N/

UL es L | lmz_ .

o | | . R3 . y

: - 40 . wherein W' represents a reactive leaving group, with hydrazine () of a hydrate thereof, in a

reaction-inert solvent, thus preparing a compound of formula

R
- _ 2] .3 |
Iy " Hg OH
~ /A i
N
| ol Ny
o -CH O " - {I-c-1):
. N
80 | R-3 '
355'-_ -
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er'r] Al ky] oxy [err] aI kenyl ; '[err] al kynyl; [err]cycl oal kyI
“hi- cyc| ‘0f 2. 2:1] - hept an- 2-yl ; -2, 3-di hydro- 1H-| ndenyl ; or -

1,2, 3, 4- tetrahydronapht hal enyl ER-0/29397@ B¥Zi ng an |3:rr_e_rrrre/d|’aLg’oi_[_m_wla R
._-_-;._-[err] [.err] -which in situ may be prepared by N-al kyfating an internediate
. of -formul a, 30 l“\“‘t
ferr] P40 Vdesuﬁum@qeniﬁerpemofrfermuesents a reactive mm\m‘“mm h

- hydrazi ne (XI ) of a hydrate thereof, in a reactronrr ner t sel vent®  t*hus
.prepari ng a ¢onpound of flpr mul a 45 [err] : .
=(:F=c-"1); 50 55 53 978 Bl V. desulfuratr ng an |nterrred| ate of -
_""’_.forngula 10 ‘wher ei n [err] |s‘£err] al kg, in a reaction-inert nmedium thus
~-preparing a.conpound of - l-a-1t); or Vl.a) 0-al kylating a conmpound
of formula (1-c-1) with a reager, gula [err] (XLI1), wherein W
lreavinggroup, in‘a reactiye-TTmgret npolund of f or muf¥¥IR [err] wherein -
[err} is optionally substi ]ut e §’I'oxy optional ly substituted
[err]al kenyl oxy, [err] al kym?l' oxy, pyrimdinyloxy, di[err]methoxy or
. o [err]al kyl - 4- pi peridi nyl )oxy; 30 : b) reducing a conpound of. fornmula -
(1 -c+1) W twherain RP &) Cdalkiflf in ialleadtioch@rde ire@iim] thl propaing\a&dinpduid! 5f firmBIR fWal IRGr A
o npound "ofvi i)(ﬁ-alkylaand € tanjpodd of formula (I-c-1) with a reagent of formula W-R2-® (Xiil), wherein W
NMes N- al k ydpessentg agregtivepoaming @rbupl o7 ALrbaxtivelineld- bjvemti thiss prepatiag) @ndompbund of .
szkornulalerfgmiix| V), wherein Wrepresents a reactive |eaving group, in a.
'-.'reactron |nert sol vent, thus preparing a conpound of 45 formul a so

-_'-'“”-'_[err] ' ( R wherein [err] is the sane as [err]
provi ded that i s ot her th Xglrogen 54
RN
Ug 2-b

o : ' \N/

o ' i N

e '-_-CH—EELHN - (I-e-2)
2. '. . | e ¥ -

" - wherein -O-Rz"" is optronally substituted C1-10alkyloxy, optionally substituted Cz-salkenyloxy,
- Ga-salkynyloxy, pynmrdmyloxy, di(Ar2)methoxy or (1-C1 -salkyl-4-piperidinyl)oxy; '
. b) reducing a compound of formula (l-c-1) with an reductant in a reaction-inert solvent thus preparing-
Y compound -of formula .

L _ : e _
R ' rl-cn W (I-b-1),

T .C) N-'alkylatmg a compound of formula (I-b-1) with- a reagent of formula W-R?-¢, (XIV), wherein W
represents a reactive leaving group, in a reactionsinert solvent thus preparing a compound of

a5 formula
R

. .50.. - . Az_J_ A3 , )

B h o 1le r%-C | |
- _ : "\N/ _ | .

o i N~ : (I-b-2);
.o . 1 . N

o : .. R°-CH ] '

B o 3 N

R™
- wherein R-° is the same as R2-4 provided that is other than hydrogen;
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N
97 o : - 1111111111111111111 or optionally furt her___
h convertl ng ‘the corrpounds of formula (1) into each othe lmnmmwmu)uunown

. grouptransformati on procedures, pp®, 293b7glas| red, conve““
~-pf -formul-a-(1) into a therapeutically active non-toxic dcid-atdi'ti on salt
“form by treatnment with an appropriate acid or, conversely, converting the
acid-addi t proptinally furtheroconyeeting rtese caverownds caf rferovila H1) ditec Bhgh; othan following ragikagvinng 5
- st er eochenprevatpsiomaliag prasedussend odastdd, conyerting ﬁnsmés Pf fandai diie a

‘Ver bi ndungthapeevtically pefiverapn-tpgic ,@Cg agdition galt (ferm Dy treptien it nag, erprapdate, acid or,
*ahnehnbar eSONekAVe SORYPRING, fhesacidadgition; Saltj ibfe tag &pes bRsA AT Mith alkali@ndier Frsspasing
-+ hi- evoﬁ \/\DF‘P’H“A"’““’%@'sﬂ'ﬂe""fﬁﬁ'sg\eﬁ zwei wertl'ger Rest. mit der Fornel .25 -CH=

“ N-CH. = CH=NCH=N (a-2) oder 30 -CH=NN-=CH
(a-3) q+ "“ﬁg?'??'l%sser stoff odor G -6-Alkyl steht; Rl Wasserstoff, G

R R\ | kﬂ C@%%"Q&L@&L‘Q"‘f ?r%m@”z G -s-Alkyl, C2-6-Al kenyl oder

€26~

fO Wasserstoff; gegebenenfalls durch
f.-ArI -7- QICI oal kyl, Hydroxy oder Ci -6-Al kyl oxy substi- tuiertes
Qe t0- Al kyl; Ar';. 02-6-Al kenyk C2-s- Al kinyl; C3-7-Cycl oal kyl ;
aBi-eyct 0[2 2.1 hept an- 2-yl ;. Di. hydr o- 11 i ndenyl ; _
-1, 2,3, 4- Tet rahydr onapht hall ,&/droxy gegebenenf aI | s durch Ar2
‘stististuiertes C2-r- Al kenylkh,yy Il@ g- N nyl oyy; Pyrim di nyl oxy;

-'-D|(Ar2)rrethoxy, (1-Gi-4-A

: i peri qi nyl ) oxy; oc{cir 40 gegebenenf alls
"drch 'Hal'ogen, Hydroxy, CG islél 7
|

ANi no, Mbno- )ind Di (C
, C-r-A kyl oxycar_bonyl , Ar',

- - -alkyl)am no, Triflu- or etk .
- Ar2- 0-, Ar2-S-, C3-i-Cycloal kyIR ~3-Di hydro-1, 4-benzo- dioxinyl, 1
: H—Ben%’i m dazol yI C, -4-Alkyl-substitulertes 1 H Benzi m dazol yI (1,1
~ .- Bi phenyl ) - 4- % odor durch 2, 3-Di hydro-2-o0xo-1 H-benzi m dazoly
substi t ul e;'gré’g wpzeulsgh a’)&P’P&H*‘E?if“%‘P%%'PWﬂ@ aseing Lerepchemisgh t‘§°6‘°’°ﬁﬁ'f"h6'°"°ﬂfbno
~und D (CO % no, Hal e 6- Hydr oxy oder 45 - C, -r
- -Al kyjoxy dar t'él sarR,, wﬁ% %}lder 'A[ﬁ?it itui ertes Phenyl, Naphthalinyl,
.. -Pyri af nyl , A negx&hdl n(xl1 | m dazolyl, Triazo- lyl, Thienyl,
.. Hal ogent h| onyI uranyl’ ’O -s- Al kyl furanyl Hal ogenf uranyl oder Thi azolyl
- bedeut et ; Ur substitui ertes Phenyl oder Pyridinyl steht,
. worin das %'ﬁﬁtﬁehsubg{é?%!erte Phenyl ein durch bis zu drei Substituenten
_ subst jgt ui erdrpen-Raeny | @3, wel che Substituenten jeweils unabhangig AO
“w@nei'nandeir ‘unt er Hal ogen, Hydroxy, Hydroxynethyl, Trifl uormethyl, '
SO rno- Al kyist, Cu- 6- Al kyl oxy, Cl1-6- VAl kyl oxyearbonyl, Carboxyl, Fornyl,
(Hydr oxy| nMi: NG teeWassbrstoff ogem G0-s-Aleyi stedf; Mbno- und DA(C - kyl o kyC) -
_ R' Wasserstoff, C1-10-Alkyl, 03-7-Cycloa|kyl Arl, Ar2-Cy-g-Alkyl, Cz-s-AIkenyI oder Cz-g-Alkinyl
35 darstelit;
" R? filr Wasserstoff; gegebenenfalls durch Ar', Ca—7-Cycloalkyl, Hydroxy oder C1-g-Alkyloxy substi-
© tuiertes Ci-10-Alkyl; Ar'; Ca~g-Alkenyl; C2-s-Alkinyl; Cs-7-Cycloalkyl; Bicyclo[2.2.1]heptan-2-yl; 2,3-
Dihydro-1H-indenyl; 1,2,3,4-Tetrahydronaphthalinyl; Hydroxy; gegebenenfalls durch Ar? substituiertes
SNt C2-s-Alkenyloyy; C2-¢-Alkinyloyy; Pyrimidinyloxy; Di(Ar2)methoxy; (1-C1 -+-Alkyl-4-piperidinyl)oxy; oder
' 40 gegebenenfalls durch Halogen, Hydroxy, Ci-g-Alkyloxy, Amino, Mono- und Di(C1—g-alkyl)amino, Triflu-
ormethyl, Carboxyl, Ci-¢-Alkyloxycarbony!, Ar', Ar2-O-, Ar2-S-, C3-7-Cycloalkyl, 2,3-Dihydro-1,4-benzo-
dioxinyl, 1H-Benzimidazolyl, C;-4+-Alkyl-substituiertes 1H-Benzimidazolyl, (1,1’-Biphenyl)-4-y|l oder
durch 2,3-Dihydro-2-oxo-1H-benzimidazolyl substituiertes Ci-19-Alkyloxy steht;
R® Wasserstoff, Nitro, Amino, Mono- und Di{C1 ¢ -alkyl)amino, Halogen, C1-g-Alkyl, Hydroxy oder
45 Ci1-s-Alkyloxy darstellt;
worin Ar' Phenyl, substituiertes Pheny!, Naphthalinyl, Pyridinyl, Aminopyridinyl, Imidazolyl, Triazo-
lyl, Thienyl,-Halogenthienyl, Furanyl, C,-¢-Alkylfuranyl, Halogenfuranyl oder Thiazolyl bedeutet; und
: Ar2 fir Phenyl, substituiertes Phenyl oder Pyridinyl steht, worin das erw#ihnte substituierte Phenyl
ein durch bis zu drei Substituenten substituiertes Phenyl ist, welche Substituenten jeweils unabhéngig
50 voneinander unter Halogen, Hydroxy, Hydroxymethyl, Trifluormethyl, Ci-g-Alkyl, C1~s-Alkyloxy, C1—¢-
Alkyloxycarbonyl, Carboxyl, Formyt, (Hydroxylmino)methyl Cyano, Amino, Mono- und Di(C—¢-alkyl)-
amino und Nitro ausgewéhit sind. -

2. Chemische Verbindung nach- A_n'spruch 1, worin R flir Wasserstoff oder C1-4-Alky! steht; R' Wasser-

. 85 stoff; gegebenenfalls durch Phenyl oder. substituiertes Phenyl substituiertes Ci~s-Alkyl; Ca~7-Cycloal-

kyl; Phenyl; substituiertes Phenyl; Pyridinyl; Naphthalinyl; Thienyl; Furanyl; Imidazolyl; Triazolyl; C2-s-

Alkenyl oder Cz-s-Alkinyl Ist; R? flir Wasserstoff; gegebenenfalls durch- Phenyl substituiertes Phenyl,
Naphthalinyl, Thienyl, Furanyl, Ci-s-Alkylfuranyl, Cz-7-Cycloalkyl, Hydroxy oder Ci-4-Alkyloxy substi-
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0 und Nltro ausgewAhIt Si nd 2. Chem sche Verb| ndung nach Anspruch 1

“'_"Worl n R.fU  Wasserstoff -oder_Ci-4-Al kyl st eht ;
’;_gegebenenf alls durch Phenyl™ odeEPosstmew ertes Phe “‘“uma“"-ulmlltlm C.
S -s-Alkyl; 08 7 q/cl oaI kyl; -Phenyl; ‘substituiertes Pheny ; "Pyti df nyt;

'Napht hal i nyl ;" Thi e Furan | : 1nidazol yl; Triazolyl; C2- 6- . Al kenyl oder -
- C2-6-A klt\‘l‘ s| t"'A' Phanyl; mﬁ Bhenyl: Geegralienyls Gf-atAlknYki Gr—c 16y Emlieyly Bicycio-

~ substit UI P*Wﬁﬁ‘t‘ﬁéﬂ"P I ! 2?’ Tetrppydronapighalinyl | Hydroxy: 4geupheperffalie any |
€0- 7- cyc wrAlenyiogr. Ga- lkwangS Bysiniginyioxy, Difphepylmethioxy; (1-

i, V" il °' e "fa" alogeny, Hdraxy. fiming, MonappRei{Cr -
A m%‘é% ,, S w T gy b RS 2 Y
2, - Di hydrgg o en o SRt bon
gogebene ,ﬁ Azay,s e rt s P I,lt Y Q?T iy ro. 0x0-1H-ben-

. r| m nyI oxy met h i Cl
.._':'.“-:“4 /N,knl %aﬂis%r\lemnawg)rﬁ&\’ms&g&rz Qf‘rﬂ%fﬁéas{‘f all's durch Hal ogen, Hydroxy,
- Ami'no, ‘Mono- ‘und D (C™-4- a kyl')am no, Trifluornethyl, Carboxyl,

- Cl- 6- Al kyl-oxycar bonyl , Phenyl subst | tuwertes Phenyl, Thi enyl Fur anyl ,
___,_Pyr i_di nyl, Phenoxy, Ph’en’yl thio, CO 7;Cycl Qal kyl, -

. 2,3-Di hydro 1, 4- benzodi oxi nyl, 1H Bal a- zoI yl,

) C?E”45 Al Kyl -substituiertes i H- Benzi m,qﬁiazo!l 3$ . (1,1 -Biphenyl)-4-yl oder
__._,:.2,_-3 Di.hydr 0- 2- oxo- 1H ben- zi mi dazol ﬁbstltw ertes G -,-Al kyloxy steht
-und R3- V\asserstoff oder Nitro let. 1;@_ _'s Cheni sche Verb| ndung nach
.--.-'-"Anspruch 2, worin der Rest R..........

' . I 4A
- to\*“’ ﬁ"”osel”d% s's&ﬂ%ﬂg dgs 5?'\51"7‘*15??@"98%3'3 M&“FY%@@I rl nges al s Substituent

: | t b R Va t of f t;

ey %ﬂm }"J‘g ﬁ%@ﬁf e e
-un i

2534 P‘ hyq'fhgn o Rl lalky u aEht_ Fgg% enytutgfl '

_durch Phegjy)-cycisiiy PhE% &det Sibstitfertes Pien stit?al SrpoAiky gg:

.Substitulertes C1 - . o er gegebenen enoxy, Phenylthio,

. Ca- 7- Gyclanaisate, vertiang na@ﬁl%spﬁjébﬂtw&wa?er V&indo B-Y'IH-HH%%M Hobyidrsthyl}-1-
T = B- Ak \thethyl1 HiiBsn2dtRizdl t oderd 6-[(HICRIBTIRGHIIE (1\#&{.@4-'{‘? h@gyf Imygt }Ie zot:,i\élfbﬁ'
© VerBendung: 8- E(| H I mi dazol - 1- yl ) phenyl nethyl ] - 1-" net hyI -1 benzotri azol :

‘*eder 6-[(4-Chlorphenyl) (1 H1 ,2,4-triazol-1_-yl)nmethyl]-1-nmethyl-I,

T H benz@t rAharmaieutisglie Zusamingrisstzihg, i?hfassena!zmh lgaeiﬁ‘nateilpﬁamﬂ&ﬂfeﬂ Uireger whiaf &issend
cv gi-nen. .gedinssmee Regtandlelivwine dherapeitieah WitksageMeangedeines Verbindun saotesineiiciat anspite| |,
gl ne therca‘péh'ﬁﬁsch wi rksame Menge ei ner Ver bi ndung nach ei nem der AnsprU—

ehe®: bis 5. g . 7. E ne di e 6st r ogenhor non- Bi osynt hese i nhi bi erende
< phar naE'elFE’les‘E‘h stagenhormon 'nUh*Pragd@emm@mehgéeﬁagmmnung. umfassend

- phar maze ”7% 8z &’he'é.l gerjupd: Slsrwirksamen Bastaagiell, [eine gie {}strejephormon-

: t r, ogen dﬂs fipse i H‘(é'gsé'“P Mengs aier ¥reindyng nach sigern, ey fasneliche i b'Vér bi ndung

eb-n% tqu oln l%armazeutlscg n Ver f hr &n é%r |_|eE§ | url el'll ner
. h 'P ? NSPruc ?.r adaurc
e R R e ..

ei nem der Anspr | nn g mt ee| gne en phar mazeuti schen Tragem

.ver m Ss.htVeerﬁdlg nach einem der Ansprliche 1 bis 5 zur Anwendung als ein Medikament.

10. Verbindung nach einem der Anspriiche 1 bis 5 zur Anwendung als ein die Ostrogenhormon-Biosynthe-
~ se inhibierendes Medikament

" 11. Verfahren zur Herstellung einer chemlschen Verbindung nach emem der Anspriiche 1 bis 5, gekenn-
o0 - zeichnet durch

“l.a) N-Alkylieren eines Azols der Formel

A\N',A (II1)
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g V_eTbl ndung nach ei-nem der AnsprUche 1 bis 5 zur Anwerndtrng—Ts ern

kanment”. 745 10. Verbi ndung nach ei nem der ‘Ansprtch
o Anvvendung ‘als ein die Ost r ogenheprozesi¥ize Bint he- se i nh & ‘mﬂ“‘“‘
- . Medi kanment.. -11. Verfahren zur Herstellung einer chem-: s

sng*nach

- einemder AnsprCche 1 bis 5, gekenn- 50 - Zzeichnet durch .
N A kyI ier e?ﬂ%?‘ﬁﬁi‘s""ﬂ'ﬂﬂ@smii higyon mit|singm Benzotriazol dpr FAMBIG - |
Pk A - As~VA (111) 56 oder eines Al kalinetallsalzes
hI.,_ev_o_n_-- mt einem Benzotriazol der'For 2 RWCH 10 worin Wein reaktive

- -Leavi ng G uppe darstellt, in einemredktionsinerten Medium b) N Al kylieren
el n'e§ -geschQ zt en Im dazol s der For,&"rglmt Y~~~ 75 15

R R— N : N)

P (III-a) 120 worin: R4 silgg 'ggruppe d(arstéllt mt einem

.- Benzotriazol der Fornel (I1) Ri nyeryfem reakt| onsi ner- ten Medi um wel che
“Reakfj on in einigen FAlen CbeF el ne Zw schenver bi ndung der For nel

:'li::}.25"“’~~"7’?‘.7“_’.‘."‘.7’.‘.‘1‘~~~~ a2 . ~~~~~(1V) RH |

T UWB0 ¢ worin W eine reaktive Leavmg-Gruppe darstellt, in Siném ?eakt?éﬁideﬁéhfﬁledm\‘lp“ n'W eln aus

ei ner Slur. Ch)N-AlTNEr8A Bifes eSdhutoh gm.a&&g&'gapbm.em tu. oder geV\Onscht enfalls a5

und anschl | eBendes Deani ni er en

-znach i hrer:. l:sol i erung und wel teren Reini gung umgewandelt wer den kann,.. um-
coglnewver bi ndung der Fornel R 40 SNV ~~~~(I111-b) 6552

‘-mt- einem Benzotriazol der F (1) | n el nem reaktionsinerten Medium
-E%so her gest QII&EGJ) Tr| azol | unsal zes der

\ 20 |
worin R* eine Schutzgruppe darstelit, mit einem Benzotriazol der Formel (1l) in einem reaktionsiner-
ten Medium, welche Reaktion in einigen Filien Uber eine Zwischenverbindung der Formel
- R ' ,_' E
2 .
Ri-N ' .
i : l RZ. _ -
‘ﬁ e ) ' Iwv)
S 1 .
{ ~N o _
wa L |
30 R N _
L. R'3 - :

... verliuft, worln W= ein aus einer S3ure stammendes Anion ist, welche in situ-oder gawUnschtéﬁfalIS"
. nach ihrer Isolierung und welteren Reinigung umgewandelt werden kann, um eine Verbmdung der

- -Formel
S " R
“0 2
S
S N |
. L Ny
R -CH i (I-a-1)
N .
45 | : R3 _
zu erhalten;

c) N-Alkylieren eines Triazolamins der Formel

I—L N-NH | |
' 2 ' (III-b)

N.'\N

. 50

85 .

- mit einem Benzotriazol der. Formel (i) in einem reaktlonsinerten Medium, und anschlieBendes
Deamlmeren des S0 hergestellten Triazoliumsalzes der Formel.
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4’3=EF’ 0 293 978 Bl - . i '

- 111*1111111111—1111111111' 1~~~'~~~~| Il ill11 1 | R WNl /’/
hERE2.-2 L R-CR...N  if EP 0 293 978 B1

©.1¢ 10 woriw ein von ei ner Saure stammendes Anion bede \w‘“““““‘mur en
Nt ti osung unt er AUSbI I dung ei ner Verbi ndung der For ““
I BT (1 a-2) Umsgtzen ei nes Benzotriazol s er cFolnme? 25 R2 R

| +

~ ~~~~~O . 0. ~~1
( VIY:30" nt e|| ’rﬁ}?’ @ens Rder Fornrel 2' 1 1 2 A
ﬁ_"—AA -+344 NXNs4 p qVIi:), 40 worin Xfr ) C=0 S
"oder® % S = 0'steht, injei nerp r,eak ' imert ¢n Medi un&v%\el che Unsetzung In
einigen Fallen Uber eif ZwikseRBay kt qer {FOrnel 4 R .~

~~~~w, R~~~2] 0~~~ ) N dlas in situ oder
~gewUnscht enfal | s riach & nemm ‘| s® I eren und iteren Reini gen zu eil ner 58
"Verb;, ndung der Fornel (1) Ovbergefahrt werden kann; c i,

Q’C| L si er ewod WeSeiivaiTeinsr Sife: SithABHdedRAnion bedeutst, in einer sauren Nltntlbsung unter
- = ' Ausblldung einer Verbindung der Formel

R -CH._ (x-a-2)
P . ;@C—"N |
. . R
"I Umsetzen sines B_snzotriazols' der Formel
- OH” )
1 | H\n .

-~ algp R™-CH- i {VI)

e g — N . .

- R . _ |

7T miteinem Reagens der Formel-'

A2=Al 1 2 .

o R -{-3 4 u-x-n h -i—-n (vir) ,
worin X fir > C=0, § oder 2> 8=0 steht, in sinem reaktionsinerten Medium, weliche Umsetzung in
einigen Fillen Uber ein Zwischenprodukt der Formel

5

R

Al a®

1y g

A ~N/

50. : |
: X

| RZ
0 |

o . . oo
. T _ 1! N :
o i R -CH 3 i (virx)

. verlduft, das in situ oder gewlUnsChtenfalls.nach einem Isolieren und weiteren Reinigen zu einer
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j‘-.sa.uren Nitritldsung unter Ausbildung ‘ei ner Ver bi ndung der

4: AS'AogaA . gaRQa(IX) 10. 'R 3 _ 2ineiner

L A34 2-a’ A2 SLAS R - R.25gpo293978B1 )
~worin R2-8 fOr Wasserstoff; gegebenenfalls durch Ar' m ‘
" 'Hydr oxy ‘oder G -e-Al kyloxy substituiertes Cl-jo-Al k enyl ;

- C2- 6- Al 'ki- ny! Yerbitgluig @y Ebroal ® §ibergeRingetdes kan®; 1] hept an-:2- *30‘-
"2, 3-Di hydr o- i Gyclisietrareinies Digrjiap der FormeB, 4- Tet r ahydr onapht hal | nyI st eht | V.

.--.Q/cl i'sl.eren ei nes Zwi schenprodukts der Fornel R A2.4L A3 ..

At 114 L A, . R . al cE<2 . . . . .
'.t~~~~5~'~~~'~~~~X) 40 ~ ~~~~~R 2 das In
.situ durch N Al kylieren s\| AZWI schenprodukts der Formel 45

R AZ2f0-A3 AN A50 a e 2) R
- CE. \Q:-f(l) mza worin W sine reaktionsfi hi ge

,'__-_'-'LeaV| (g Gruppe bedeut et n"i‘tg t

n (XI'1) oder ei nem(IKydrat hievon

ausgebl | det werden kann, inlegi ;,:. cadl i onsi nerten L65ungsmtte| unt er
" Herstelfung & ner Verbindung oté’r For mel® 59 EP 0 293 978 Bl :0 ;V.
“Desul’ furI eren. el nes Zwi schenprodukts der Fornel. Ri”, 5 tONt ~~S RS CH

(XV-, i 0. ~~~pisimiordaureh NitfiBsuhly Grktér| AJLNGLING i Vem%md“ﬂﬁ“der For mel 1 VOH

m\oyl g_)n T

- 26

38

&0

86

N\
| m;@/__,,n ae,
!
81 32 N

(1-b)

- worin R?"2 flir Wasserstoff; gegebenenfalls durch Ar', Cs-7-Cycloalkyl, Hydroxy oder C1-s-Alkyloxy
. substituiertes Ci-10-Alkyl; Ar'; C2-g-Alkenyl; C2-s-Alkinyl; Cs-7:Cycloalkyl; Bicyclo[2.2.1]heptan-2-
vk 2,3-Dihydro-1H-indenyl;-oder-1,2,3,4-Tetrahydronaphthalinyl steht;
~ IV. Cyclisieren eines Zwischenprodukts der Formel ' '

R
ﬁ2 3
I

o3 IA4

~N .
3 NH-NH -

R
?z_ l ?3
[ l
A1 A4
~N-
R -CH 1 (XI1).,
. 83

. worin W' eine reaktionsféihige Leavmg-Gruppe bedeutet, mit Hydrazin (Xil) oder sinem Hydrat

hievon ausgeblldet werden kann, in einem reaktlonsmerten Lbsungsmlttel unter Herstellung einer

_ Verbmdung der Formel
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A0 wori nm-sf~ - ~OR - Abkyl geenht ai n.. susi nuenr eat eosCl ner o- AleEdI um
"*;'_,geebntenf Aubl'ds susitertVesb clun- ‘bderutret;la- ) Oe—b1—)——Redu—z1—|—efeﬂ—ekﬂer
~Ver bi ncung der Fornmel (li-c-1) EPR 0283981 Redukt i nsmi der
“WReakt| 0s- i nrten Losungsmi ffel unt er Ausbi l dung e| neH“MI Eilﬁm %H!l
" Formel 45 50 NA ~~ 55
-c) N Al kyl i.eren einer Verblgndung der Forrrel (I-b 1) mt eI nem Reagens der
‘For el - W R2ek (XI'V), worinWejne reaktionsfaihige- Leaving-G uppe
...bezei chnet;. i.n einemre I nerten Losungsm ffel unter Ausbildung einer
~Merbi.ndung: der For el 60\1"“%0 29PW78 Bl 10- worin R2Ce die gleiche . ..
;-'__Bedefjt ung .wi e R2- hat, miH g, daB sl e von Wasserstoff -
; _~~versch| eden ist; -odorglge e nf a}gl.s vvel ter l(JQrV@rlqgl n der Verbi ndungen
der - For nel (I) i nei nander ﬁc
‘Gruppentransformationsverfa nd gewanschtenf al s QoerfUnhren der
-'-Verb,bndungen der Fornmel (1) in '; st ei ne therapeutisch w rksane,
" 'ni cht = t-oxi s\pbgsuﬁ]‘ng.uﬁg;aggtvﬁgcmgﬁa\jkﬁfdg{mMrch Behandlung mt elner ent- -.
ST -sprechenden--S~ure odor "ungekehrt Cberft~hren des .
""Sauf eaddi ti‘onssa~zes in die frele-Basenform-mt ::.-Alkali; undI oder
~ Berei'ten stiereochemn sch |Psomerer For men hi evon. Revendl| oatlons <, 20 1.
Cd_mnoad chi mi.que ayant | ‘nule 25 o A2~~~~4. | ? 2A
o Ao 11451 -2 - G R ¢ R o& un Gsl deaddition avec un acide
-.phar macut 1. quenent. acceptafjl e otr¥yn @& inomare stnreochlm- is - i n*
~quenent do celui-ci, dansche - { Ad, h1A2 A3 =uAd ga;) un radical blvalent’
de formile -OH = N-OH = Cli!-l ~~-CH = NOH = N (a-2), ou
: 40\{]—1 NN = OH (a-3); ll? ot phydrogne ou un groupe al kyle en Ce-6:
Rl est | hydrogane ou un groupe alkyle en OC -io, cycloal kyI e en 03-7, Arl,

- Al 2 al | kyI ewo(ran? R”q{lr b?—s-Aéh s%eh? X inem re%OHSIHQﬁORLMO%IUf%yUrA%T Rus%ﬂ:!ung en?dr Verbindung
: © . der Formel (l-a-1); oder

T '26 S Vka) O-Alkylieren einer Verbindung der Formel (l-c-1) mit inem Reagens der Formel W-R2~® (XIli),
3 . worin ‘W eine reaktionsféhige Leaving-Gruppe bedeuitst, in emem reaktuonsmerten LSsungsmittel
L __unter Ausblldung einer Verbmdung der Formel

T R
S . h Ty 0-R*"
T A\-N/A { :
ENRE. SR SRR R -CH i (I-c=2),
R3 :
.. .40 worin -O-R*"® gegebenenfalls substituiertes Ci-10-Alkyloky, gegebenenfalls substituiertes Cz—s-
Alkenyloxy, Cz-g-Alkinyloxy, Pyrimidinyloxy, Di(Ar)methoxy oder (1-Cq -4-Alkyl-4-piperidinyl)oxy
bedeutet;

b) Reduzieren einer Verbindung der Formel (I-c-1) mit einem Reduktionsmittel in einem reaktions-
inerten L&sungsmittel unter Ausbiidung einer Verbindung der Formel

" R
ni mh
{14
-50 . : \N/A ' H
1l B~y
R7-CH- h {I-b-1);
- B - N

"85
- ¢) N-Alkylieren einer Verbindung der Formel (I-b-1) mit einem Reagens der Formel W-R2-¢ (XIv),

worin W eine reaktionsféhige Leaving-Gruppe bezsichnet, in einem’ reaktionsinerten L8sungsmittel
unter Ausbildung einer Verblndung der Formel
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ydr ogane ou un gr oups al kyI een O -,0. event ueI | errent aubat| tu4 .
pa ._-.__:groupes Ar', cycloalkyle en C3-7, hydroxy ou al kyl (O -6 )oxy; Arl;
;-,-al cdnyl e en. 02-6: alcynyle en OZEpogggcgm§1kyl e en 0s-7; bicyclo[2.2.1 .

~ ]heptane-2-yl.e: 2,3-di hydro-1 Hindenyle; 1 ,2,3,4- t~trahydronapht al ~ nyI e;

hydroxy; . al.c~ nyI(02 6) oxy, 6ventuel | ement substltue
. al.cynyl (02-:6) oxy; pyrim di nylfoxy: di- 60 (Ar2) mﬂmuum,ﬂmﬁmmm
T’.’"-4)4 pi p~ridl-nyl)oxy; ou ahk)ll (‘E) 1 o)oxy, 4ventuelleherft $ubdtitu4* par des
. grou- pes hal:ogeno, hydro yI(C @s¢ oxy, am no,- nono- et di(al kyl en
. 01-6 )am no, .trlfluoro-nd A car boﬁyl e, alkyl(Q -s') oxycar bonyle, Arl,
“ArQ'Of- Ar2-sS-, cycloal kylé n Q3 ¥-3.di hydro- 1, ®@bed¥q- dioxinyle, 1
- H-benzl: m dazol yI e, 1 H ber RZi-CH &4 | e ubstitue par des groupes al kyl e en
Ci1-4, (1 1' - bi ph nyl)-4-jyle RPATT Ngroupe 2, 3-di hydro- 2- oxo-1
W ben2| m dazol yl e;- 65 ~~R3 estR hydr ogene ou un groups nitro, am no, nono-
“oudi zal kyI en O -s)amino, halog~no, alkyle en G -s, hydroxy ou al kyl.(Q

-s)oxy oti frd, gst A BRI Ve m%m@déum%qauﬁas 53Rl ek

nyle, |m a- -zol triazol t hi ~nyl e,

spyriddinyl e, _
-~:kal-og~not. h'oﬁé}ygeﬁ(]n rhgnww&ﬁv URandIh Gbr VerfbidditigBh Bt Fermel @) iRdinandk kA bRddnRerP U

thia-. 614 . gudsshtidnsforatidrisverfaiven und gewlinschtentalls Ubdrfﬂi\rbﬁ tor [Vietblnbibngér ddr IForrdeﬂ-(i)lrﬂ-l *C

j|—-" \M 15 S* %Mb Yherapettiech wilkatne? PichtidkisBNeOSHYRafdMRRYShISormDaREhy Béhashng it aifor @ht-

~pyri.dinyl £.spleidhden U0 Pelep tifigiyenit (ehitikentdee SHiireedtitionssaly6in i irdmiﬂgsbﬁorm mit..

TURutr e parm |'es groupes hal og6no, hydroxy, hydr oxym-t hyl e,
trl)’g(uormﬂlwtbpsal kyle en C1 -s, alkyl (G -6)oxy, : .5 al kyl (Cl

- -B)Moxycar bonyl e, carboxyle, for rryl e, (hydroxyinm no)m-thyle, cyano, am no,
- nono- et1dlc(°&\PR3§I°h'é‘iﬂ“€PYa"‘s'7ﬁ’rﬁ'q'R) et nitro. 2. Conpos6 chinique selon |a
. revendi cation 1, dans |equel R est | hydrogbne ou un groupe alkyle en C*
-4; Rl est |'hydrogbne ou un dg¥oupe al kyle en Cl-s dventuell enment substitub
‘- par--dées groupes to pheny& OU3phbnyI e substitub; cycloal kyle en C3-7;
phbnyP; "phdnyl e substitue; A nyl e; maphtal eny- le; thibnyle;

. furannyl e; Imdazolyle; tri oI_y‘IAé al c&nyl e en C2-s Qu alcynyle en C2-S;
+R2 est |’ hydrogbne ou un group’é al kaN e 8n -6 dvekfdel | ement substitu6
~.par un.groupe phenyl e, phdnw" @ , hapht al bnyl e, thienyle,
.__-:.furanrgyl e; al kylfurannyl e en Cl -34 petoalfkyl e en C3 -7, hydroxy ou.

al kyl:(Ci 4y~ ; oxy;,; phenyl.e; p‘hnyl e substitu6; ai c6ny| e en C2-6;
‘-!"g-lzcynyle en- CZ 4; cycloal kyle en C3-7; bicyclo- - 95,j8 '
.['2..2. 1] heptcanm 3elyaddiflanved h}ﬁdﬂ@pﬂaﬁdﬁcbmﬂﬁﬁmhﬁcceptable ou une forme isomére stéréochimi-
112, 3, 4- t~t rqubrieht 6neqiirtiaddnsskqeishy dr oxy; al obnyl ( C2- 's)oxy bventuel | ement
subst ist:ue par AUAg\ aifpest pividigel biyalent da/foryriufeC2- 6) oxy; pyrim di nyl oxy;
di’(phenyl ) met hoxy; (1-alkyl (G -4)-4-pipdridinyl)oxy; ou alkyl (C -r.)oxy
~bvent uel | enrfBHENSHRGRH-t ude-PYar des groupes hal ogbno, hydroxy, am no, nopno- et
~di'(al Kyl en Cl-4)ami no, trifluorom-thyle, carbbxyle, alkyl (G

- s)axycar bofijF¥; "tﬁfbnyl(%z)'%bnyl e substitu6, thibnyle, furannyle,

pyri di‘fyl e; phbnox phbn | thio, cycloalkyle en CS-7,

-2, 3-di hydro 3”1)e odl%'% nnyl e, 1 Hbenzimdazolyle, alkyle en C1 -4

substltud par o geouun ro; oLaqu yle, (1,1 '-biph6bnyl)-4-je, ou
g le
2. 3 dihydro- ZRD)égnl' %ﬁ gr% A.k% &lc.R3, &%Fankymxrﬂ&pﬂ%e AR I GURe
. ni'tro., gwﬁy'gg revendi cat dans I'oquel
fracti On 25 R? est I'hydrogdne ou un groupe alkyle en Cy—10 éventusllement substitué par des groupes Ar',
: cycloalkyle en Cs—7, hydroxy ou alkyl(Ci—s)oxy; Ar'; alcényle en Cz~5; alcynyle en Cz-s; cycloalkyle
‘en Cs-7; bicyclo[2.2.1]heptane-2-yle; 2,3-dihydro-1 H-mdenyle, 1,2,3,4-tétrahydronaphtalényle; hydroxy;
aloényl{C2-s)oxy, éventuellement substitué par un groupe Ar; alcynyl(C2-¢)oxy; pyrimidinyloxy; di-
50 (Ar)méthoxy; (alkyl(C1-4)-4-pipéridinyljoxy; ou alkyl(Ci-10)oxy, éventueliement substitué par des grou-
S pes halogéno, hydroxy, alkyl(c1 -g)oxy, amino, mono- et di(alkyl en C1~¢)amino, -trifluoro-méthyle,
~ carboxyle, alkyl(Ci-s)oxycarbonyle, Ar', Ar-O-, Ar%-S-, cycloalkyle en Cs~7, 2,3-dihydro-1,4-benzo-
dioxinyle, 1H-benzimidazolyle, 1H-benzum|dazolyle substitué par des groupes alkyle en Ci-s, (1,1™-
: _— blphényl)-4-yle ou par un groupe 2,3-dihydro-2-oxo-1 H-benz:mldazolyle, .
T 65 ' "R® est I'hydrogéne ou un groupe nitro, amino, mono- ou- d|(alkyl en G -s)amlno. halogéno, alkyle
""" en Cq-g, hydroxy ou alkyl{C1-s)oxy;
" oll Ar' est un groupe phényle, phényle substitué, naphtalényle, pyridinyle, aminopyridinyle, imida-
. Zolyle, triazolyle, thiényle, halogénothiényle, furannyle, alkyl(C1-¢ )Yfurannyle, halogénofurannyle ou. thia-
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' ' i '.141: .....
est substltube sur 'une des pdsitions 5 ou 6 du cycle

.'.'..;;,,_enz._o-'.t‘ ri azol e. 4 Corrposb chi mmezwbmi a revendi ja’ﬂ uel . |
~est.“| hydr ogene; R est [ hydrogbne ou un groupe al k I“ﬂ"ﬂlnﬂmumﬁyl e ou
phbnyl e ‘substltu4; et R2 est |'hydrogbne ou un groupe cycl bal kyl® en -

- bicycl o- [22lyle; of | heptane 2-yl: 2,3-di hydro-1H I ndenyl e;

L2734t 4t réﬁ? Pﬂ %ﬂék P@?"V' t“%?i’ Rygdinyle, '99119'9@9@0@“@&6?*@?@% un -

_ '-subst i tutP" . _ h%b???%ﬂ"%&""@%’l‘%?‘@g"e' adlfp. C3- 7

--QU al'kyl ( '“' Bnp % i g"ﬁ! ﬂg ARG oy,

-~ phbryi T i V' t‘rayv&%' : ?"é‘"‘&ﬂﬁ %% et & <a'kx’:3wpos4

. chim que. @at M endi cati on 1, dans | equel Ie conpos4 est le

. 6 [(1H" g §§| 6 vendic 'iy&d?CE‘i JI]R ne FAY tark Ig‘ 9' e ou
6- [ ( %Qﬁ’?@rap'ﬂlﬁﬁgxﬂrﬁi ﬁ mlyre éﬁze, £ &M@J‘?&%ﬁ%ﬁﬂ ‘W’

,..-H- bq5|z h@y® Gir phBnyie &l lcl@aﬂkyl% raIBL. ok w&%émrmss%&%namues E y-.

phar rraceus 1 1KISHG e PRNRAYIRE hfmaaﬂyuésqmueca lb%h'@{lis oaqrcyﬁynetea%zqumstﬁ drogéne
- thérapeutdidue e dylel 612CE s KvshiueliehBROSBst®! SR uh' didiBe GHENIBOPBHTe d@Btitus,

:revendi catapi@iényloOthiényle, Turdihyle; GlkyturRiRSér €,Q) cPEHGNIB R L 1, (INRroRP BiF alkyl(cﬂJﬂ)- bition

Jide . a bi osyingheinges plénie I SIBEERS; ASAYls 6 ICELRS aloyPRIp e ITAL: cyblboalkil®) 06 ITh—7; bicyclo-
"pﬁa-mrac O L[2.2.0|Jheptanggoy;0 -tibyded-1HsindsnEe;C DS 4-ttralgronaphthlédylet ngdraxyaaibdnyItC. &)dxy cace

. pour | ' | ndvbiiseeliongant slbstiteé far ors yrmdrelrbénytbegicyingitQauixy; pydrsitinggendiphédymétrorposb

sel on | urelkyl@ettérigérigingiosy: o alyltth oo évestug@bment sulistitdd par dedgroupes| halggéur, | a

~ pr epar at i ydrowy. amiso.gesmpro ididiyhenshras)araioe tifibejerestiyis, eabaxyle plkylifessJoxesptnti at i ons

6 ou 7, oXfwde: phényp selwt% tEléNl?nE“’ Wden Pyridnyienphéegrs Rhbryliiersyeloaliyipien feer. d' un

* cohpdsb s?e?‘éj'i‘i’df“lﬂi@“gq&' JEoeminiazgi.caloigom s calig wgv@nw@atﬁtbns 1a

- 5rest | nteRERERCYIR-{1 Ej?"é“%’v e, g1 2-3diarroxe-Hisanrmiderolvien ot eshliveipednes. o

. Conposd <¥1Y99°PH2"Yuel con' ue des revendications 1 a 5 pour une utisation
.conmme . e n uelconque des revendi cations

1 ggg‘l?“‘ g%nch{m'?ufssé '?Igﬁevg}(;d(r)‘r’?rtgm%ﬁé Q%Hfigﬁ%ur "inhibition de la

f.blosynthbse des hornones oestrogbnes. 11. Proccd4 pour |a preparation d' un

conpose chim que selon | ' une quel conqueg des revendi catlons 1 5,

. caract6ris6 en ce qu'il conprend 10 l.a) la N-aI kylation d'un azoI e
~‘de formil e - R A24A3 15 Al—tad t111°
- (1l'g: H 2QQ. QU d' un sel de rreﬂAaI al'AaaI in de celul-cd, avec un
) 'benzotrl azol é de formule R2 *25 NSNS
WCH ~ ~ .~ ~~(1 R330 w-Cae

i est substltuée sur I’une des posmons 50ubdu cycle banzotnazole

4 Composé chimique selon la revendlcatlon 3, dans lequel R est I'hydrogéne; R' est l'hydrogéne ou un
: groupe alkyle en Ci-g, phényle ou phényle substitué; et R2 est I'hydrogéne ou. un groupe cycloalkyle
“\__ ~ en Ca-7; bicyclo-[2.2.1]heptane-2-yl; 2,3-dihydro-1H-indényle; 1,2,3,4-tétrahydronaphtalényle; alkyl en
T4 Ci-s éventuellement substitué par un groupe phényle, phényle substitué ou cycloalkyle en Cz—7; ou
alkyl{(Ci-s)oxy éventusilement substitué par un groupe phénoxy, phénylthio, cycloalkyle en Ci-7,

phényle ou phényle substitué.

_ 6. Composé ch:mnque ‘selon Ia revendication 1, dans lequel le composé est le 6-[(1H-imidazole-1-yl)-
45 - phénylméthyl}-1 -méthyl-1 H-benzotriazole ou le B-[(4-chiorophényl)(1H-1,2,4-triazole-1-y)méthyi}-1-
: méthyl-1 H-benzotriazole. -

6. Composition pharmaceutique comprenant un support pharmaceutique approprié ét comme constituant
" actif une quantité thérapeuthuement efficace d'un composé selon l'une quelconque des revendicatlons
| 50 136

7. Composition pharmacsutique pour l'inhibition de la biosynthése d’hormones oestrogénes comprenant

un support pharmaceutique ‘approprié et comme constituant actif une quantité efficace pour Iinhibition

- " de la biosynthése des hormones oestrogénes d'un composé selon l'une quelconque des revendications
.65 145

' '8. _ Procédé pour la préparation d'une oompositlon pharmaceuthue selon l'une des revendications 6 ou-7,
. 'caracténsé en ce.qu'une quantuté thérapeuthuement eﬁlcace d'un composé selon I'une quelconque

62.



"'."fob Wrepresente un groupe “lininabie r~actif, dans unW

vls-a-vl$ de.la rdaction; b) | a N-alkylatlondunlmd W 1de
fornute ! ~<~<~~~ 1 35 : :. RN Bpw2g3978B1 ﬂm "m @Wmlﬂn,
.0i0 R4 represente un groupe prot ecteur, avec un benzotrrazol e or

- (11) dans un nmilieu inerte vis-&vis de la réaction, ladite reaction se

.. déroul ant : gasievendpatigns st & est infimemenhmplanoée avee des auepouep'famammqueﬂappropnés

"+ 4 ob. West ‘un_anion provenant d'un acids, qui peut in situ, ou si on Is
souhal t'e® a&P@§°SP §?J‘P'b'ﬁ§?ﬁ"°l’if’"qé?1§?§| rpvendigations it & Rowrpine s'n"ﬁ%!'%mméd'%w donner

n corm S 0 forrru EP 0 293 978 BL C L R~~~ -
un coge %g“m*;?s: sofi e e rovpndiglons 13 B opt ina gD PR RS
;.f or mJ| e r I'inhibiti e la blosyn se est rmones 0es og nes. S~ (I11-b) NN

avec un he%%Jé' &Eﬂjmgﬁcﬂﬁﬁéﬂ?ﬂ l:&n;;ogé éhim:&i%r&%loﬁjrh g‘ ék?oH% %r Fe%en\é{lc fs?ﬁ ¥ 5% de

la reacti ORgyadd am'nat 1 on pre'pare
~'de fowml € R!a?f% -alkylatioMn azole de formule

. R~~~ ob W est—un anion provenant d'un aC| de dans une soI ution de
_'nltrlte aci de pour donner un -conpose de fornule . .. 36.. .46 R
~~==(1-a-2) 45 11. la reaction d' tn benzotriazol e de formile 50
Macat vy OH R -CN a2 ! A3 (VI') 85 avec un corps
reaﬁ’ sssant do fornul e TR .
~x- (II1)
B
| 2. | . o_.u d'un sel de métal alcalin de celui-ci, avec un benzotriazole de formule
: . : RZ :
- 2 N\N
R W-CH h (11)
' 1y N -
: R '
\‘,.f L o W représente un groupe:éliminable. réacttf dans un milieu-inerte vis-a-vis de la réactron. :

~ b)la N-alkylauon d'un imidazole protégé en 1de formule

R 35 IR | B '_R"-.N . : _ .
| g { (11I-a)
. 40 ol R* représente un-groupe protecteur, avec un benzotriazole de formule () dans un milieu inerte
vis-3-vis de la réaction, ladite réaction se déroulant dans certains cas via un intermédiaire de formule
- R . - + .
4 J _ .
5 R -N.-{jl _ Rz | .
k | (Iv)
. N N
| -
' N
60 n R -
ol W= est un anion provenant d'un acide, qui peut in situ, ou si on le souhaite aprés isolement et
; - ensulte purification, 8tre converti pour donner un composé de formule -
- A : ' : . :
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@X reprdsente zC=0, Sou) S = 0, dans -un mlieovTmerte vis-a-vis de_

.Fa reactfon, ladite reaction seenlolzwbmm dans certai.n _
il nter m-diaire de formule 10. AHA III 114 25~~~~~~~ mmmm|$m|H||“|~ ~

> ~ l—-~~~~~~13 15 : 1R 30 .
ot 20, "a <20 qU| peut in sitU QU sl on le souhalbe aprbs
-irsokement et ‘ensuite purifj-pcation, 8tre converti pour donner un conpose o
desforml e () .. la ng §at| on. qizune diam ne de fornule 25 R.a 35_. 3 . .
_-'_;.:_'_40.*-%5._-'*-_1--*-.:-%-—:—?;— n 11 4 9 " AaNA -~ u2-a
I o ' R i 3 2 355 dans une solution de nitrite
acids, prepar ant ainsi un Pcemb ‘foygrule 111 (I-a-1) R 46

T SLL N~~~~~~C _ @:( ¥pb) 50 : ob R2 est | whydrogbne
ou-un group eal kyle en G -1o vent uel | ement subst i tue par des groupes Ar',
-cyclgalkyle on C3-7, hydroxy ou al kyl (G -rs)oxy; Ar'; alcknyle en C2-s5;

_al cynyl e’ en) QRediylidhal g tisidifite Gimdie bi Cycl ol 2. 2. 11- hept ane- 2-yl e;
2, 3-di hydro 1R i nddnyl e; ou 1, 2,3, 4- ~trahydro- naphtdnyl e; EP 0 293 978

' --Bl

N\N

Y O L ] .
SEENg T | ‘-—-L N-NE_ '
R [ 2 . (III-b)

&/; ‘avec un benzotriazole de formule (), dans un milieu inerte vis-é-vns de la réaction, et ensuite la
o 'désammatlon du sel de triazolium ainsi préparé de formule

. | -|—+t —X-NH, 2| |
. " '~ - .
o _ : R]'--CH.@““N W 2

ol - W‘ ost un anion provenant d'un acude, dans une solution de nitrite acide pour donner un
T ,composé de formule -

r""' n2
40 N\N &\N . :
| S -
t-cu 0 (1-2-2)
3 ¥ E
R.
45
II. la réaction d'un benzotriazole de formule
o | | RI2 .
L . _ -?H N :
1 N
R™-CH i (V1)
N
b .

)
: - avec un corps réagissant de formule
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: C L .M S. *I1V. la cycllsatlon d' un internddiaire de fornmule. 5
"-'A2'- “3'A - .11 0 11

]lcf%r (rqnljl |e IE:LEE gegt 18'3_{6 pr.epar dPﬂmsaanmyl at i ??(l ;j ug m“mmmﬂnm

—pepr~sente:un gr oupe 61i mi nabl e rdactif, avec de I hydr N OLP
“hydrate: de ‘cell e-ci, dans unzs,g-l\\‘/'antlé ﬁgRZe vis-& vis de |a rdaction,
pr6parant. ainsi un corrpoid f Ol R @-Q—n : VII A 924
A3 111; 1t4 . OH R -Fe _ '~~~(~~~2(I- c-1) i R_C.:
,~~~~~~~~~~'—~~~' 35 - R V. la d~sul furation d' un

: [Il.t igﬁr_dl ..al " gﬂ )g représen -A@ Sou 7 S=0,dansun milieu inerte vis-3-vis deﬁ\)a réal\(lztion, Ia_§lte réaction

(XV) R oui R® dér(’tu'artﬂtr?a'ésrcgﬁ%"escgfwa Y '"‘8?5"‘*&""“!“85‘#1‘3 un nilieu Inerte vis-a-vis

~de la-rdaction, preparaant ainsi so un conposk de formule (I1-a-1); '
-ou \/I,oa) la o- aI kylation d'yn conposk de formule (I-c-1) avec un corps
rdagl ssant. de formule W P (XI1T), oGWrepresente un groupe Elimnable
reactif, ‘dans un sol vant Illnenltq,e vis-a-vis de la r~action, prdparant ainsi
-un conpose :de fornule 5526642 EP-0 293 978 B1 R -CH 3 obO -R2-b est un
- groupe al kyl (C, -i 0) oxy Q/ent uel I enent substltu6, alcknyl (C2-r,)oxy

evm wvel | e- ment subefitUp, Xal cynyl (Q2 -G oxy, pyrim dinyloxy,

dun cor npos6 (I-c | 1) av un ey, dans un. sol vant hnerte vis--vis
~dela i - "~ # : r~actiong crt ai qé‘ un conpos6 d&TIEInmul e ' V1
U |

qui peut in situ, ou si on le souhaite aprés isolement et ensuite purifi-cation, 8tre converti pour
. donner un composé de formule (i); :
co ‘ll. la cyclisation d'une diamine de formule
- 25

S L Az—’l-. RE : .
e i waR® ™ |

L{ SE : : _ L _ | . (1)
AT : Rt 37 mz__ - o

dans une solution de nitrite acide, préparant ainsi un composé de formule

N 40 ) .
o _ Az. ! A;3
_ L 1 Wy Rz—a
' A\ ~A i
N
' i N N .
.. 4 ) . |1 N
B R .R3
(I-b)
50 ol R®® est I'hydrogéne. ou un groupe alkyle en Ci-10 éventusllement substitué par des groupes

Arl, cycloalkyle en. Cs—7, hydroxy ou alkyl(Ci-g)oxy; Ar'; alcényle en Cz—g; alcynyle en Ca—s;
cycloalkyle en Csz-7; blcyclo[221]-heptane-2-yle, 2,3-dihydro-1 H-mdényle, ou 1,2,3,4-tétrahydro-
naphtényle. : _ _

.56
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FURN20- T 2L S - f"'|tA h R 25 c) ra N-aikyrétfon. L
Sd un, conposd de fornule (1.--b- 1) avec un r~act|f de f
-"__-":Wrepresente un groupe 61i m naBP® 29d@% B, dans un SHII!E ml ”m I [ a- VI S

- dela r~actlon, prdparant ainsi un conposd de fo
SR . >A A R - s N 3

. formebase libre avec un gb.¢a-

[pSEL A & '?cwhszﬂgn d"R'Wﬁ&"ﬂ'@defOFmU'e ob R21-0 est lo m me que R2-, a
condition qu'il ne solt pas de |'hydrogbne; ou en option on outre |la
. -conversi on:nutuel | e des con@os~s de fornule (1) selon des t echni ques
.connues de I'thomre du ndt} gt, si onlo ddsire, la conversion des
-Lfconﬁosds de formule (I) n—Lq forme sel d' addition avec un acide

-non- tOX|que th6rapeut|qu§he tAﬁCtlf par traitenment avec un aci de appropri6
_ d addition avec un acide en |la
2 et/ou la prdpey ati on de leurs fornes

- ou, & l'inverse, la convehﬁ()

;ﬂgstyhdochiniquenent i sonbres..

. B .qu in situ peut é_tre.préparé par .ﬂ-alkylation-d'un int_efmédiaire de formule

. ' 'R
SR N o
DS . B
. o : ll\ N/A4 |
S By
C 2 ol W' représente un groupe éliminable réactif, avec de I'hydrazine (Xil) ou un hydrate de celle-ci,
o dans un solvant inerte vis-2-vis de la réaction, préparant ainsi un composé de formule
0. QP N -
S Iy e oH |
S - A | o
S oL, \N/ . .
o V. la désulfuration d'un intermédiaire de formule
0 i 2
R
'N/l‘s-as !
] LEN N
45 CH ; i xv)
R 3

R

.~ ol R® est un groupe alkyle en Gi—g, dans un milieu inerte vis-a-vis de la réaction, préparaant ainsi
.80 . - un composé de formule (l-a-1); ou
: " Vl&a) la O-alkylation d'un composé de formule (l-c-1) avec un corps réagissant de formule W-R2P -
(A, oli' W représente un. groupe éliminable réactlf dans un solvant inerte vis-é-vas de la réaction,
préparant ainsi un composé de formule
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. AR o

'EP 0 293 978 B1

. '.-.x. A . . . L :.. )
_ 0-g%"P ' '
e A | '
5 'R

- ‘ol -0-R%"P"@st un groupe alkyl(Ci-10)oxy éventusliement substitus, alcényl(Cz-s)oxy éventuslle-
ment substitué, alcynyl(Cz-¢)oxy, pyrimidinyloxy, di(Ar2)méthoxy ou (1-alky!(C1 -4 )-4-pipéridinyl)oxy;
.. b) la réduction d'un composé (l-c<1) avec un réducteur dans un solvant inerte vis-a-vis de Ia
”“réactlon, préparant ainsi un composé de formule

N

! .

e ) S
R N

. c) la N-alkylation d'un composé de formule (I-b-1) avec un réactif de formule WR?"C, (XIV), o0 W
représ'_:é'nte un groupe-éliminable réactif, dans un solvant inerte vis-a-vis de la réaction, préparant
. ainsi un composé de. formule
‘\2 _ ’ k}" .
IR R°°
- Py . 1 C
: 1\‘: ¥~y - @b
PR . R"-CH.- ||
S &
) \/ 40 " o3 R*Cestle méme que R%~%, & condition qu'il ne soit pas de I'hydrogéne;
' ou en option en outre la conversion mutuelle des composés de formule (I} selon des techniques
~ connues de I'nomme du métier, et, si on le désire, la conversion des composés de formule (I) en une
forme sel d'addition avec un acide non-toxique thérapeutiquement actif par traitement avec un acide
‘approprié ou, & linverse, la conversion du sel d'addition avec un acide en la formebase libre avec un
45 alcali; et/ou la préparation de leurs formes stéréochimiquement isoméres.
80

67



