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radi cal i s a)acmpountof the avdntdondewich R'riga hitdlosy radieal isi remtedfﬂitlamtrielmmameo ofmahe
formul a |V, cempolwerof the inventibn wherdiroR*nieeh alkyl mdicaiofn t he reaction, with a

het er ocycl i 6vitenperenl! o fthetitvention inhich R ésra Halogen 3k is reaCigy wittg mﬁh'@y@"@dﬁﬁﬂmﬂds
wher ei n [ er alcompoued & theyinyariomvipseipR".is a gyane eadictlal , t he reaction of the

cor respindi n¥ PERCEsSi (@ # Buiteble valedor. the knowe: displaseable ogving oroue) Xiis, o é’ﬁ"f?g ) @?ﬂ"“

wher eaf t erttd ffLxprpRig)a Z cH'ﬂ?UE?nW oyf Of ‘H'ié""ﬁyﬁ ?‘1'% o g’y ‘[l adicels fof
cyano rad.eé%wp'q%"ﬁ%gﬁb H’"W*’F' a'& jl ﬁ | dcess is
i nvention ?qggpa Ea ag.g 'i"e tr iy :;:‘pf"" |ta
cqupoung Ml 'm'h e : Xihdaa Pl wﬁwé” %maa i b
rSact edu J‘I{ T e d?rﬁ‘ul DR+ i, ST £uw§t bty roup
conmpound i.vv qres'.}ngnt @é&. los o?ma S5 BHRIRAAA het@loBR M S mpound
substit ueng, E)Qﬁ\p I%ré%ﬂ&cm WRSPAIHL %eﬂaylﬁ%ﬁt{rlﬁ?ﬂlﬂa@él@ YdadiRd B UYdesired 5-methyl-
pi peri di NoGRAIRRYS roaktsm{ep ahhae.fdaénla@n_m{et@uhﬁ.tdhiou&eamer&r (iii) a conpound
of the isnVentneOdbmpbundit 8 fordGia il vitorelh X & HBRIb aloriwhian isi usedi gy §taHingt ridorial ih h
an aci d 3%rocess2(al) iyl B obinddd by skndepd)Pelktively (dimpild) @rocdbeed invalingDiBrarminatign @f an
COr I €S PONCHppHrgpriaieheabstinitea t dikyiberizbrie. TFor exavhplea 3EMiMEdbehethll)idiitae | V1 wes réadtad i with
whi ch [ er rdotabsiunticyatiti dXormica Satsisioyanoisihgiltolione Nt, whish wasdheoeikylatad #iby amicdogikanp 88nd
t he i nwerrei orforne¥l iwhigh &n o was immirited grith \Nisrongsneininyde Uyt the reapited startingv)
(Ldorrpoundna:hénaltlhx Bnvention in which [err] is a hydroxyal kyl radical is
reacted wi t hSigildr staing materigjs of dmrformulg liwberain X iz chfprion, allyisyiphanilexyi o pryisylphonyiom
whi ch [ er rayibs otained bycsopeniisns| grogesiures. Fenexgmalp.gagtivl 3. 5-dimpthylbanzasterVill was braginat- o
conpound ¢ ‘ﬁ"F'i‘eN'lb'fW‘eﬂP?"E!ﬁ'dP o Janche B&wis| brq"pmathvlhp PRS’a'Ix hichy HB% f"?"["ﬂ'@ﬂtasl s
react ed wideperiaed %H°K°an th?ré?’éﬂs %F'ﬂ iley ¥ aF"?)P'fW'% Q'J I8 gund ﬂ
mg onverte
y c Ior de or

wh 35 erpq eq rax t th
er ei n%[ 'f %{' Zﬁ? ‘H'"? by 7 BH
rry hIoneorarﬁ

ﬁulbﬁ |t uel @ | which X_i$ an" & Io Y

al ogenoa d? by reactlon wmaailra r%
toformafr it .ncg}a oF o fofndta (MY Ffthe'dgﬂ i ch
[err] i s b ej) "ys “a k:! corrpound of the invention in

h [err %%Has P i & herel nekr d Rydily Fhdiodl I Qinfita}i Gélmabis by

r eaCt ed wi Johveﬁﬁbnﬂ%l' bfateB Jord@itie dsedcAbed aBove G¥R@brhsbuft of tHaormiid XIMGoREspbritiing
whi ch [ er rdaring nibtedial® Wherbif s avVaIRylddd mdtigAend gl MbyKid Sitdindiai by \fbactiig a methoxycar-
al kyl sul phsanyilcompdling; auch & fobBxample (cospoudd XD Wit arGlgndrd tdagent, e earnme misthylinég-C h
[err] i % aesiehl¢naigear bonyl radical is reacted with an al kyl magnesi um hal i de
to forma compeatsst (0)f sultdbis alkal/metelidervaiives vital heteroyelic ¢omipsund otibe foesteoRfdii arsythose
hydr oxyal kdescribexaboed, underprécess (@. conpound of the invention in which A bears a
hydr oxy subsThe exordtompgund of thedormulatlih usedias| stafing anatarig) iegronesst(e) Mayrbpa gptained by
cor r espondixidetion @mymmewpmhnqehvﬂmm qonpound.yifer eramRiepeompaung XIE fogexgmple with

subst i t &erRyridigiym giiorochromate nmpound of the invention in Whl ch A bear s

hal ogen subsThe erexde Pfs‘h‘h '¥n‘é??%d‘ RrepopLChmay E%P'P‘@ otHdP °6fh°t he
i nventi on W‘ﬂé'laé'i' Hithlrimgthylsulph I'°3 H‘ tg?,l (&N ﬁl‘hql 8 lind;
or 4 The epoxide may be |solated as suc en rea d witl rocycllc compoun the e

may be formed in situ by reacting the aldehyde of the formula I, tnmethylsulphoxonlum iodide and the
56 heterocyclic compound RS H together in one reaction.
In process (d), a suitable dehydrating agent is, for exampile, trifluoroacetic anhydride.
In optional process (i), a suitable acid for use in the hydrolysis process is, for example, hydrochloric
acid or sulphuric acid. '




EP 0 296 749 Bl (xii) a conpound of the invention in which [err] is a 1-
hydroxyal kyl radical wherein C 1ERdb2e %91Bidr ogen atom is oxidised to form
a conpound of the |nvent|on mhereln [err] is an alkanoyl radical; or (xiii)

d,o | d |
wnorarn bt d} i ”Eﬁiﬁ&éﬁ'iﬁ'@z‘y inty LU HTWE
i

converte G;TP ofe
radi cal Aslmmes .0\5 gr&@ﬁy a’(ge\m e a&ﬁm; A exglﬁﬁlﬂ]tﬂlcnw?l

xé’%@ ﬂnd

COr I eSPORdridE orlphodpRori SRBRSG! ene conpou hd ehydrohal ogenatl n

hal ogenoet hypreddss i ARGHABIE akéh rhdi? cfeRitls is! BrSeRaISM, BolassRNRPNRE of &a%l&&h.a% s
vinyl ene, a6l okigaliénOn Spdhdl PBedsh il MBS ot But\/da.h ; or Bxdmiple) & BIWARIE of 8 Perakidi] V) a
conpoundfopéxainpie sbdMepEribdes, bétacékti 421 of Mrchib@bérEn acigadi cal is reduced to form
a conpound Il Bptional Plocdst §x)j & vtablé Aalogehiie bgontRb dbtinSludrinB¥ebsmityd bdmPouridad iteeal ;

or (xv) nventiongs tunexapiplet digthylamir@sdiphomtrifuaridehi ch R1 is a hydroxy radical is
react ed w tir optional ipedcéss | (s}, |thenieydtogerationnmay lseooquied it ofer &inastal watelpdt fonexatnpleei N
R4 i s anpalkdiyn, platingimcan nicked jat roxmel lemperetaregadipressed. t he i nvention in which R4 is
a hal ogen dherxidagor berpticasl mpoess @i rmay e cawiach pulcfort @xample.with direstylsulpiwxidd anche

i nvent i ofralyhehjoides Jaues's tagentcay aerigdinangi cal . 15 In process (a), a suitable
val ue ¥ or t'm@"R‘}?bQ(PFeﬁﬁ (xijdy the efpprahalogenpliangeagiian may e icarriedrqyt with,aheps, for e@mRlal ogen
at om f ofodind %?%‘Pﬂ‘&?‘f"ﬁ@k%dewmuﬁbhyﬁﬁ% %8 or an aI kgl suI phonyl oxy or

d| cal or a

aryl sul phorfy/R ( )af et. ?d
hydroxy ra %"U%O : ss ' SI:%JLJ E%@gk oxgmol | "?"8'{ r.:f, F'a y
ﬁ%t/relr ocycF&' °y£h °|' j:) a )%5' s°ﬁ'§g' I’R E] 5’3? l%ggfg};%\?% '%Ve
such as gg éﬁl% Lfc% ﬁop&migego ! fgﬁo s d{"ﬁﬁg " e,

i trogen’ Pragirfehibd ho. %l% B A ofuial 15F cfrds?fuu\é@'aﬁ: atosh Wﬂﬁ -dFS

not to DRromEs! iMislioh ﬂm& b@dénﬁ)ﬁ&lraie@)ﬁ Wb § Iov;uﬁqes@élrmoun the tornu
for exanple, a trityl radical Suc¥| atrityl protecting group can be

readi | y DEMONSTRATONCGH me\nmmrwmo Exanpl es of the use of such a protected
het erocycli c conpound are Exanples 5 and 6 hereafter, in which [err] His
4- et hyl - 1-Aramataye inhibithey adtidty was atkiasiged asing e eegme p@sdnt inethé yicrosdmal ifragtickaaiol v |
pr aduct shungen teem plabenta, asdescribekblyi Ryaol J4Binke Cliopr. 234,268, 1956.Eneyme aciivity was deterrdibed

C @frpbyu measaringt theeanhayinined [tritiated welbroneleasad Jorh 9.5amibromelarr{#8.26 Gtestosterare after 20sed
as st ar t mingtesrineudetionjat 371. Fhegeathed uged)was pesgntiplly thelb described] b Jhomsenad Siiteri, J. Biol.
rel at i vePhemsi2A9F384,1776 cucost thal iastestaygng gvap ueadi in lsce A astdrogianedions. Test compounds
appr opr i ¥¢re pysogla% g&qlmqmy@ﬁlp%gxﬂ (OMSO) thea dilutagas émqpﬂptgto achieve final concentrations of
3, 5- bi s(%roc?rﬂSH@? Imh The) reastios "\?s\m%edrbé‘é'&aé’ﬂ'“%qfﬁo 8’('8'5’9?06}?13& pFopdo Py e m

3, 5- bi®s (¥ %) $48%Y n@?s’(ﬁ“’m P'??tee'?ﬂm ftp, aad, Ouep®a1 kane
1 or (EET sf; e T eggaé sz o s concarte
N_-b_r onos (lt‘il? Ilﬁ ﬁ#‘iﬁm . % '@cf e ran g?afer rc:tr)tﬁt 2£ %tg?/
g: rkny: g;]: f CIHM (P)ﬁ 905 ey n aaﬁ ? g ndé\'{ﬁg tétllltateﬁehjftgf % ‘%ht

in liguid 'scintill
procedur giainlng "ot *cdMpPouRd o sﬁ st gg%fgﬁﬂg%ﬂé fA fmé@@@ fr E@uﬂﬁl nis s ed

Wi th N- begatmmy 6Ry DMBD s fakbnfa8 in81dbdtes of erzyRib G RATBYEH by the GRIRMBBHAl X, Whi ch
was converted as described above to the corresponding dinitrile X and

al kyl at egedonstRaTIoN Off AcTRISINGVgpound XI was then 35 reduced, for exanple
W th ksthi um borohydride, to the correspondi ng al cohol X1, V\/ni ch was then
convert.ed dctvitein vivo wak @emérairdtadniy termaé efr dvalktioo finhibltien ndermald atslDaily vagval ahisadé | S
chl or i newéry takerafzdm Gats houseld undier conpriolled Hilding (lights pn PGS e 2G/00 lohéandrthade having at 0 a
st ar t i ngvaginaltseearapatiesh cersisteftoyitnfiday plariamcysles whre selpateda fo Hiekeylats d siglendososly or
aryl sul pleghepinesegd wescdiven kithier/at 18.8¢ bri apbay2 ohthe pyclemn Aioh20P At an Day Ryf herFysieoFhyl

chl or Ptierats wesg {pe l'ﬂ'??n'ﬁg?q merming flieydng Payr4 ehdperprce nappipKimataly §idihaers gftertRex 2
chlori detreag@eg'fstor Y 481 hourg piter Ray B Epaimpnis '1al‘d e prasprige ot ahsence, pf againdher i ned

CD

40 subst Jrqiense 8 99{%1’1%92&3? t P Faty haye ‘t'%‘&%%ses St a;ttgl}en

t I b
made by @%gw % Egmsﬁ o, i s SRR Rttt g © °°
corrpound qgﬁ {hQ%b ve t&% ﬁle pou?gsr Efefgl%ggqlapegactwe at less than 10 ug/m! (in vitro), and the

preferred compounds of the formula | are active at below 0.1 pg/ml (in viiro) and 1.0 mg/kg (in vivo), and no
indication of any toxicity has been seen at these doses.



starting materials wherein Ais an al kyl ated net hyl ene group may be
obtai ned by reacting a nethoxycar -ERBRYS 74Rbound, such as for exanple
conmpound XI, with a Grl gnard reagent for exanpl e net hyl mag- 45 nesium

et or ooyl ¢ et §;: o, %@j °'%ﬂ’ rig S i d g
Ym

process (iﬂr
in process { ﬂ'F mnve;tmw%h ao.gacre@tﬁmofem Qlﬁable for_oral
hydr oxyagl kau.lmn@m&pw? Xa 905 taﬁléta% d%ul&%&ﬂiﬁl& n & Obr Q¥ Mok oM\bulspbnaibh.
pyri di i uning hloMpRAIE HERtRntaid NBMRRRIA (arPacduli@) @fp%aaddvmaW%Sdndnﬂfa&tﬁréE 8pS
(c) may Renveiiordl prfmdeyuticat ®chniqags. an al dehyde of the fornula 111 with

tri met hyl sul pbexginpheimateatidalier veriaREcompesiionCea tidf invdnildn 3@, tabiiel ar>capgales contain-
pot assi umingyfebincoc Wao00, plaradly @25 te25ma)yof A@omsohddfad identisaich, and t hen react ed
w th a det er Teyislentiondorifjpsttated Hue nat] limited by tepioliowihg Examplése Mellingrpaints Rresgiven iy
reacti ng tdagreesl Ghlsiwg.criasio éolumnechiomatography was carred ionten Isiidasgel (Memk Kieselgel 60bllli de and

t he 55 het erocyclic conpound [err] together in one reaction. In process
(d), a suiExempleidehydrating agent is, for exanple, trifluoroacetic
anhydride. In optlonal process (i), a suitable acid for use in the

hydr ol y&i s ggoﬂ‘é@ée id 22dp-matayrist R§'°" iGupsthylprapiongnitiie) {7:26g), | Nfiempguceipimige 5
EP 0 296 #h&aipenzpyl cﬁ&@?"%@t“?)raﬂﬁé on ‘P‘Fﬁcimd& (M')tvﬁﬁlhéat%?c‘l"ﬂera’ deriecooled

for exanp Iaéd f"PF‘ﬁdf g s'f'?l TB% yyas ls%"ég s

) exaggpf*mﬁj"%ﬁ ??ﬁmm 3%% ’?ﬁm i ; i ,gﬁgtm
for exaﬁpa,fnet I} QQM ne]«ﬁ@li]rr%(& |%p|9$o |99 Ortﬁ/,z-C G | clStall aﬁonp e%ﬁn a

hal ogenat |p ko )
sui tabl e pot ass|um cyani de or  sodi um

cyani de. Themaxsﬁ\awqrwhaayﬁns 'c&ﬂﬁdundf’h%eés sthitihg imlateRE Yin R @BVE | fRsbeRUbay b NY.
for exagplepardd Beonowal i ve of a peracid, for exanple sodi um periodate,

peraceti c ach thiire B SBbISroAGHSIFINGREMS (805), GotratbutylZhidioniM BronidieO@ §Sotds¥idm canide
s UI t abl e hod.egy ithlblomethdng & T0DME) Gnd wéter (B0rkI) W& stifet dgoasily and Bedted QAGHD btk fof 3H. he
I nventThemixtge wae lcodeda diited, withi veettdn \(I Gonif) rend Wkigzated thred firhasowithdethyl lacetaptThenal
R@SC ess (rexdyactstwees ¢opdbined)akied ardrevagiatdddo deyness.cahd dhet residuerwaa ponfied by dash aolymib
ex a3 | chromplagraphui eluting pithapétralevm @themp 168-BO) * ):aathvh acetate (311 cayprolueap) tocgiverdiR'-(5-
pressur e. MEHy-Gkphearienelqiapetonire. impriai74 b plter erysaliisation fromagrbandeteaghierided out, for
exanpl e, wi t/hmituieefiis diaceinails téSeiniadogetipan (g pest dimethviigigaeige é159'@&gém°°l9¢
peri odi narfean jce bath an itspst while sedivgy WEE@& F’!sﬁ’ejs'°"t"h@'"5’é!ﬂ9'd‘r56h‘&ﬂs Agdadp pestions
reaction P4 ‘Be"‘@é'?"ﬁ‘?’%&%’ﬂ?" %\P‘t"ﬁ’ t&‘”&’ oefpi Ay 1PN wates) (300mb
i

sodi um ¥l F‘ddgf’l@&% : gyl alcfe o TS oo and
[S)lrjl)zzgglse(f?%ﬂge tE gﬂ%ﬁ@'l"édé 6)5? 1%7:30 ﬁ@?t?eﬁylt;ﬁrane in

trifluor o%%!lg ?ﬁl d. In opti onal process (XVI ) a suitabl e hal ogen

substi t ye r exanple, a bromne atom and a suitable 20 netal

cyanide is, +${ar pr@c%%s&:be@ WPERMBle GYR4Y! Eifeated, \Rink HRCHRE el Snethfl-1 @Qﬁsu&iﬂufea €
i nvent i on,ppé ﬂn&wfﬂp&n@ as SIHAREAMEHAL, tolive ARISBRing bompbshaé:X1 | 1) nay be carried
out as speci |ed and may be accel erated or conpleted by heating. As

I ndi cat ed above, the conpounds of the invention of the formula | are useful

as aronat ase inhibitor Ar ongt asgs ynhi ma e d gtrated by the
following tests:- 25 U 2:” —@—é@ﬂ 3;12
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DEMONSTRATI ON OF ACTIVITY IN VITRO Aromat ase i nhibitory activity was
measur ed using the enzyne presenEPith286749Bicr osomal fraction of human term
pl acenta, as described by Ryan, J. Biol, Chem 234,268, 1959. Enzyne
activity was determ ned 30 by measuring the anmount of tritiated water

rel eased f r-e#-B—b—Fi-6+0Hadm—f-aitt-ast-08i-a0Re—aiter—20 minutes i ncubation
at [err] Thexmmpbed usel was essphitially that mescri xedehdreshpnson and
Siiteri, J, Biol. em 249,5364, 1974 except that testosterone was used in
pl ace of a Fetres ' ' '

di met hyl sul phaxi de 1( Do¥5O) t hed(CHj)400€H3 as l1app~epri at e g2 achi eve final

concentratjong of 2, o] r reacti s stapted by, the addition
of [err] 04‘ mgcroséneg%%épliené(ﬁgﬁh%h]qof?%7§§ s'(s)l u%i on coht ai ni ng
substrate [teétostdrof®) ahd-GOCEgt ors ( NADPS9-¢llédcose- 8;€hosphat e and

gl ucose- 6-| phosphatie dehydjogenase) and eit her DIVBq al one or f DVSO

sol uti on ofTEST Cconpound.—Eacirroncentra tTomof—test—compound was tested
intriplicate. The reaction was stopped by the addition of [err] of 5%
(W V) suspegrtnefedf charcoal in 0.5% (wv) solution of Dextran T70 in
water. AftEer L hour the charcoal was precipitated b centrifugation and

[err] "of stpeFRGiimAertardoehloreformse Sa8mt{dHof) ot Br@(1EN8Y, TaBeE1Bhmdsent 40
det er mi nedy J2SK g, m) ,| 7 00016, 6)] SLBY (AL, 180D X.0804E)s), TheyotEDey, Of counts in
super nat aq fr(g |)ncubat| ons containing test conpound expressed as a

per cent age 4R PR leount s in supernatant fromincubations containing only
DVBO was takeThe-meehylegE5-(1, 1-edimethy i-doRopiopyl it Y] pRypi diR-t est

20 T H
conpound. QEM§T CULVITY LN VIVO 45 Act | vit viyao
denonstrated in téﬁ%% gév%agtt?(% qatRFitL ?85%WP£%I én# ;Llh§. Yda:q?g_ vagi nal
smear s werrethykekh, -phenylene) didis el imethyl-Coptomnone) |rieghitedgas| fhght s on
06.00 hr t d e P S8nPAY 3N %, S e’ 381 S fern consistent
W th %day&g\%g%l rlllﬁc%f: esfé\gre sgﬁe/gt’e%?'el'ggﬁ@seg é%'?glgﬁsﬁ’ngl e dose of
test conpound was @i felutdpniefi nathyl@agoesdfunochlvride i tetmahydcofuren at

12. 00 hr omyMDaM1y wab idedcys! 1, 0 .y@:ﬁ Nikell ed in the norning
fol | owi ng Day }o’f h I "?sgp‘gﬁ??i %’fa?te’?y 4 ﬁ% rslé ter Day 2

4 of the cycle :
Bﬁrqeéat ment sPREBYASRRIGA( Iremeshylorophonani taile) (DedSs) Ln ketmahydrofuran end

SenCte Ofeatlsd OiidRrOfefAQES1A Ant Hforoabh&R 3F i:‘%sf&e%ﬁf MO JeheePr €SENCE
of eggs indicates that the rats have ovul ated. t hout treatnment nore than

95% of r at®BS\CONefsqETeared, Yikh 2N qaveous hydzoshliorde Aedd Gimdasedl at the

ti Lrppr t hexypoed -dﬂ)lrbafnt?yiﬁeﬁt&té Ofbr gth.aﬁhefiﬁ(i}xiaﬂrjipﬁﬁg[nh%k]?fﬁtéa_e

i nhibitors_prevent ovulation ie. n e are found in e fallopian

t ubes® I n ‘i‘ﬁ@ea'ﬁg'é'eef'é’gt §Fef%'cﬁ?f£&gﬁdsg°g'i1?%ﬁ FEFEAqts yere, driek | ess
than 10 [ eswapotateditdrdxyneesichndee fudated prdsS§IOUTHES rebiddeevaormnula | are
active at below 0.1 [err] (in vitro) and 1.0 ng/kg (in vivo), and no

i ndication of any toxicity has been seen at these doses. 6 EP 0 296 749
Bl Thys, according to a further feature of the invention there is provided
a pharmaceutical or veterinary conposition which conprises an effective
anount of a conpound of the formula | together with a pharnaceutically or
veterinarily acceptable diluent or carrier. The conposition of the
invention may be in a conventional pharmaceutical formsuitable for oral 5
adm nigstration, for exanple a tablet, a capsule, an enul sion or an aqueous
or oily solution or suspension. The conposition may contain conventi onal
pharmaceuti cal excipients, and nmay be nmanufactured by conventi onal
pharmaceutical techniques. Preferred pharmaceutical or veterinary
conpositions of the invention are tablets and capsules contain- ing from
0.1 t& 100, preferably 0.25 to 25ng. of a compound of the invention. 10
The invention is illustrated but not limted by the foll ow ng Exanpl es.
Melting points are given in




degrees »Cel sius. Flash col um chronmat ography was carried out on silica gel
(I\/brck Ki esel gel 60H). Exanple 1 1FP 0296 248 Bl xt ure of
- (5-met hyl - 1, 3- phenyl ene) di (2- et hyl propi ononi trile), (2.269g),
N—br onosucci nimde (1:78g), benzoyl peroxide (0.05g) and carbon
t et r achl or PURLEIRArky flash inodume chEematogzaphy, {Blutiad WsY ed and filtered,

and the fil}&pleRolethadléd Bﬁ&atn@ @!z"Mn6§Svdmde)” gavduend rpgesedre.  The
resi due was di ssolved in rreth | for md3e7§§ dlumtrl z%ﬁi(l.8g)
was added, sawimemeﬁ%atef%éx FFrg"Bt mt%ﬁ‘pg fegnent ? '\t er
(100m) was:adtmdmmetmengxwrmemqexuaetartw psteriah furhRkamplet at e.
The 20 éractgl\_/\% conbi ned, dried and evaporated to dryness under

d

reduced pr the residue was purified by flash col um
chr orrat ogr aphy, el uiydrgchlddidetdalit.acetate, to give

So(1h 1, 2, 4-t - 1 _
yI rret Lyl§ 3 pheny# "‘%1‘?"(]125‘ mgf-hc 5%1pfngﬁ}gn]iett¥lﬂ)€)3, t?r}:)“[:grﬁug# ;[‘
crystalli santerialr vas obthyriedaee-fctlhwacycl ohexane. The
S-methyl -1, 3 Pheny! LugxERr ad ettyds Arathéty1Blndak e’ (Mg, et he above

process may be 25 ‘prepared as

3, 5- bi sibr brewaveptyinidectid.048Yy) benzaylapatsAidantivleh MbRrERRY 1g)
pot assi um %é‘fﬁcﬁﬁoéﬂe C900n1di GRs Q{e‘aﬁé‘d haaer (rJeQQ{li )fo%nﬂh Wbbled Z@al ) was

stirred vi %orous y and heated under reflux fo ure was, cool ed,

t
di luted wi £hltgReds T%Gﬁﬁ)f‘&ﬁaa&t‘ﬁ’acf‘ﬁﬁfﬁ?’é’e "Pl‘#\é@eﬁ' t"ﬁ‘)é 8F FAduSedt at e
The ext [ aClpgeldirR , COFHY eedmar &4 paedf fadappreilagt dcluilnydironataurdphye

et ol eum. epﬁﬁél't{r' B e oo, RespaTpaperrplet SEheE] KBY cofgbl) dsiin by

met hyl - 1, 3vobeame) gaee dieahyl Gabrondmethyl-3~Boluhtaf a®ranc oyl avlhlli:ls aagorhem om

caoon < SRRELR oifon A S-SRk B 16 frkenfaenkOOE! hane

whi [ e sodi um tiyelrsedend %%misﬁumhnll to rmmraaxccessiveugsemé $mided i n

portions oy 8 0 om t enperature

A T e G R R R O

m ract ed toycdehemans, candy| tlm:é'ﬁalﬂefedTheﬂé'-%M Raterigl cnethit Sotl-carpeti-and
por adped edyce ¥'Hexane.

crystalli sg&%%ér%%?gﬁ%u%qtféﬁeacﬂfogﬁgeﬁf ?*Sﬁ/e&?ﬁ’éﬂrlgéffdé‘d £fo

5-net hyl -1, 3- phenyl ene starting material, np [err] Exanples 2-4 40 The

‘process described in Exanple 1 was repeat ed, usi ng the appropriate

5- met hyl - Exaoplp §ubst it ut ed phenyl ene conpound as starting material, to give

t he fol¥ow n E conpounds: - [err 7 EP 0 296 749 Bl | Exanple | R3 I
[err] mjxture g ethyl -br %5 -cyanp-1-methylethyl)benzoate (0.7g), 4-methyl-1-tritylimidazole

| (0 8g) ndzacetonltnle (2 as he er reflux for 48h, then evaporajted tg d n%ss The resndullgf
[err] % o- -methy thxl)-s-metho ylben yI] trltyllmldazollum bro i it
10 yl ether (2 x 1 mI) and the residue was treated wi glamal acetic acid (4ml) an water 1ml) an

4 h at.90° for 15. min s The mixture, was d uted wuth , and \was 1 ether
Foot not s J1%S ﬁt iN i ﬁﬁ %} :i ﬁ{% E)em &%{g o vt
7.35(1H, rT)ethy 'a ract lee)smlu yﬂash

1.48(6H, s )column chromatography. elutmg W|th methanol chloroform (1:49 by volume), to give methyl 5-(1-cyano-1-
methylethyl)-3-(5-methylimidazol-1-yimethyl)benzoate, mp 101-104°.
45 The 4-methyi-1-tritylimidazole used in the above process was prepared as follows:-

A mixture of trityl chloride (17g), triethylamine (8.5ml), 4-methylimidazole (5g) and toluene (40ml) was
stirred at 80° for 4h and filtered, and the solid material was washed with toluene. it was then partitioned
between water and chloroform, and the chloroform solution was separated, dried and combined with the
dried toluene filirate. The combined organic solutions were evaporated to dryness under reduced pressure,

50 and the residue was triturated with diethyl ether to give 4-methyl- 1-tritylimidazole, mp. 214-216°.

Example 6
The process described in Example 5 was repeated, using 2,2'-(5-bromomethyl-1,3-phenylene)di(2-

55 methylpropiononitrile) as the starting material, to obtain 2,2'-[5-(5-methylimidazol-1- yl)-1,3-phenyleneldi(2-
methylpropiononitrile), mp. of hydrochioride salt, 183-185°*, crystallised from ethy| acetate.



20 - 2. :» The 2-methyl-2-[5-(1, 1-di net hyl - 2- oxopr opyl ) - 3-t ol yl ] pr opi ono-
nitrile reqwred as starting mat&PiG296748 Blanpl e 2 and the 1,1 - (5-

met hyl - 1, 3- phenyl ene) di (1, 1- di net hyl - 2- propanone) required as the starting
mat eri al %&{?amle 3, were obtained as follows:- 25 A

sol ution hyl magnesi um chloride in tetrahydrofuran (3MImM) was added

to a sol utiOppfe 6 22- -A=cHBlobtHy Y1 3sqr}. w&%&g) fHplofonfiRd )6'386)9960%'}19%505 1 e)
(0.459) jodsg)&hé aiméﬁ:l IB hinfidd: (3:&\ rrod af Fodin df fO|r f% u}a{ér @bty daadyner e
of ar goNafdOthe Fture olirbetdd wite WAR ofhYCacBidte. 'h{e e GHE BViPorated to
hydr ochl @hhdes, afd the (reuitug wad)Buriiéd by Mish ealun{nocsnmﬁaeemﬁryaam@ wﬁm&tnylé&tateTktegwe
M xture pes [8-HgIH-6X4-tiasl-8 Aleth§l)-1,3-pNdnPeneWid-Mme@iiprupiondfidiloR lcystafistd dshie ng@BbI ned
ext r act schisidefrahi beathn@ p. 88aper.at ed t o dryness under reduced pressure. The
resi due waghel6-(4dhicbddthpip1,8-phenylérie daridive uddd aBdtariingr mdtérialdin the dbbvasdiocessl maynbe
chr oma¢ ogrepgmades fdibwet-i on Wi t h di chl or onet hanes cycl ohexane (2:1 by vol une)
gave t he r égwlutianchf 82'sb-hydnaxymetowt1.B-ahenflene)dit2-aetbylpropiononiyile), €1-9g), inedichlogaristhempu ent
eI uti on ®Pmh wes treetedrwithwytidinim chiorechiomate (2tfig) anddstiechattrpanytemperetuiefpr £.55r The
Exanpl e @actlﬁlb P@fe(\]las§ubjected to flash oglym ehramatparaphy. glgﬂng with dichlorgmethane, to give 2,2l e
met hyl 56famykizhehenylese)diidmetvipyapionenitgle); me;145- 1,:,‘t7a'rt mat eri al was obt ai ned
as f ol"f ows :This gomgognd (0.48g) vagdissply d inytetyalyydrafutap (A 'B'éﬁ \ g)l stirgd ah @° under

b ﬁ!“ﬁ?PB h '9‘9‘ jle asalpfiog yl loyidg in ﬁ‘b‘ (3%" ?Mbrﬁ'so d
br omosuc Rl BT % e e e ’%W"‘ ﬁﬂ @%% [ffrori de
-hyd o

it SRS %ﬁ%ﬁfﬁ%&m f’%,i & ‘s' Gt Eer:f' e "ot hyl

fi Itratedrygg n& Y
resi dyp ;deohtﬁm
Ye

acet ates ﬁﬁ)

il
5- br onmonghdh 6::': %é‘np@rgtul% rlitioned
3, 5- bi s( psnmmrmmv oo s s eiF le@§nd s\,as aeoefscamﬁ dart

of Exanplufderl feBucddl v BreSddfeC €BSigh8! YheTBleqired 52 zqzmn&rsﬁie 1hyi)-1, BpHoRyishdidRa-mBRyI 1 1 ]
after 25ry.6|s.a{oh.tn&§a,hhﬁmwisn@m wilhelt flARer poficatond the required starting material,
met hyl 5-(1-cyano-1- 30 nethylethyl)-3-toluate, np. 50-51 after
cryst al | Exaavipleod) fr om hexane. Exanple 5 35 A m xture of nethyl
3- brononet hyl - 5- (1- cyano- 1- net hyl et hyl ) benzoate (0. 79),
- met hyl - 1-& seletiph i ofi 221t ¢horgndirgi)s-phecklame)di2omethvirirdpiongritrite)) (9:28g), harelt HtH ader
| uxe f ipzolegl.350) e acatanivile (2aewest hoatdd yindss sofluxTfoe 181 dhedavapofateg-to dryness. The
residue was partitioned between 1N aqueous potassium hydrogen carbonate solution and ethyl acetate, the
organic phase was separated, dried and evaporated to dryness under reduced pressure, and the residue
was purified by flash column chromatography. Elution with methanol:chloroform (1:49 by volume), gave 2,2'-
[5-(1H-1,2,4-triazol-1-ylmethyl)-1,3-phenylene]di(2-methylpropiononitrile), identical with the product of Exam-
85 ple 1, and further elution with methanol:chloroform (2:23 by volume, gave 22'{5-(4H-1,24- triazol-4-
yimethyl)-1,3-phenylene]di{2-methylpropionenitrile), mp. 158-161°.

The chloromethyl compound used as starting material in the above process may be prepared as
follows:-

A mixture of methyl 3,5-dimethylbenzoate (6g), N-bromosuccinimide (13g), benzoyl peroxide (50mg)

40 and carbon tetrachloride (150ml) was heated under reflux for 1h. The mixture was then cooled and filtered,
the filtrate was evaporated to dryness under reduced pressure, and the residue was crystallised from
cyclohexane to give methyl 3,5- bis(bromomethyl)benzoate mp. 99-101 °.

The methyl 3,5-bis(bromomethyl)benzoate was treated with potassium cyanide in a similar manner to
that described in the second part of Example | to give methyl 3,5-bis(cyanomethyl)benzoate mp. 90-92°,

45 which was then alkylated with methyl iodide as also described in the latter part of Example |, to give methyl
3,5-bis(1-cyano-1-methyl ethyl)benzoate, mp. 83-85°.

A mixture of methyl 3,5-bis(1-cyano-1-methyl ethyl)benzoate (5. eg) lithium borohydride (0.44g) and
teirahydrofuran (30ml) was heated under reflux for 2h. The mixture was cooled and stirred while 2N
aqueous hydrochloric acid was added dropwise until the solution remained acidic, and then the mixture was

s0 eoxtracted iwice with ethyl acetate. The combined extracts were washed with 1N aqueous potasium
bicarbonate solution and then dried and evaporated to dryness under reduced pressure to give 2,2'-(5-
hydroxymethyl-1,3-phenylene)di(2-methylpropiononitrile), mp. 151-153°, which was used without further
purification.

A solution of 2,2'-(5-hydroxymethyl-1,3-phenylene)di- {(2-methylpropiononitrile), (3.8g) and pyridine

86 (1.58g) in dichloromethane (10ml) was stirred, and cooled in an ice bath, while thionyl chloride (3g) was
added over 10 minutes. The solution was kept at room temperature for 2h and then heated under reflux for
1h and evaporated to dryness under reduced pressure. The residue was partitioned between water and
ethyl acetate and the organic phase was separated, dried and evaporated to dryness under reduced

10



[ 3-(1-cyano- 1- net hyl et hyl ) - 5- net hoxycar bonyl benzyl ]-4-nmethyl -1-tritylim daz
ol 1um brom de was washed with di etERP286#48B12 x 10nl), and the residue was
treated with glacial acetic acid (4m) and water (1nm) and 40 heated at
[err] for 15 m nut es w th wate 20m ), and washed
ol o ol 08 4 Kt g Rondlordlpspet B, v e dontes
sodi um hd éﬁ?f extracted three tinmes wth ethyl acetate. The extracts
wer e conblé}ggpﬁgg gyaporated to dryness, and the residue was purified by
flash ¢ ography, eluting with methanol:chloroform (1:49 by
volunme), to ﬁle";ﬁoogﬁtdaydnbe% ih ExdmpRHvak repeated usmg the appropriate chloromethy! or bromomsth

et hy | ot el 5 ok iyt sl e T8 Sty o L Ripbiné5

4-methyl -1-tritylim dazole used in the above process was prepared as
follows:- A mxture of trityl chl gg%% et hyl am ne (8.5m),

4- et hytei m dazol e (5g) and tol uen irred at 80 for 4h and
filtered, and the solid material was wash toluene. It was then

partitioned between water and chloroform and the chlorof orm sol ution was
separated, dried and conbined with the dried toluene filtrate. The conbi ned

organi c sol uti dng,\Wer gs evhpor gt ed o drynesy pgeialol " eqpced geﬁ e, 50
and t heresidug wag tritufated vmt d| et hyl ﬂﬁl’ tlo g}ilbve e ﬂb% 1
-tritylim'dazolc . 246 GTCP.U\, S-S dem..ueu.w Exanpl e

?@Hﬁ?%) @Hg)% N 13- p?lenyl EWPail(2- 55

5 was repeated,

rrethylpropionomq I the tartlg rlaI tq S5 1
2\,\;-'-[52-0(5-rrethyll iti )-1{3% dne] Ji (3- g
net hyl propi ononfi {£ifl o. of hyd 0 g salt, [eﬁrsfg6 grysttalli ged from

ethyl acetate. [9,4 296 fl Bl ! ,‘g 7 m jt ure off 4
,2'-[5-(1-chlg Q@ , 3- phenyll e et oyl gr ol gpgni trd | e)
(0.35g), sodium Qgi Ocaégms dc wRdN ! T of mari d@,(,3rr1) was syirred at

room t egper at ur'e o then s—added—5 are—+he—Mm xt ure
was extracted twj Edmiptolt Et%y?*g'ée’lyate The extracts were conbi ned and
evaporated to dr e re5| due was ur|f| ed by flash colum

Chr?TiE ogr ipg u. %%%9@ p}fgff’fﬂau %&gg‘ﬁ‘?gﬁ&%ﬂ %/g?(ﬁémhgfﬂ%"ﬁrom ononi tril
315{,. 3 me

/ cryaytalllsed 9r ¥ S A%9 9q h _
:&ﬁ%r S’é'l( ﬁ-?)zg %@ﬁ% g 'gﬁ Jjﬁf:)g-ﬁ gl in the

=
—

5- (1-chl oroet hyl
above process nayzi 0 prepare

- (5- hydr oxyng u,{,ehieﬂgb-gmenyl ene) di (2- et hyI propl ononitrile), (1.99), in
dlchloronethan 2. 159)
and sti¥red at roon1tenperature for 1.5 The reactlon m xture

subj ected to %‘g}‘( f’°"e "\R}W' s“ﬂ'f"@h‘l“ﬂ?"@ﬁé?ﬁ‘fa‘??é '"t 0
give 2,2 X "3?'? c@%p'g %& ? an’g? %Iegﬁ'gﬁff%'h P’Fﬂﬁ;%g'“g
15 Thi® héﬁﬁﬁ v 'gm 9 SSRULCy T LeesYanR gesprbey Ly the i e i o “‘5' "saﬁd

the sol gti'on was s rred at [err] under an atrmsphere of argon while a
sol ution Qampbly! magnesi um chloride in tetrahydrofuran (3M 0.7m) was
added over—5 mnutes. The m xture was stirred for 0.5h, then a saturated

aqueous sol UttieQrocBds dBEBRBEY ib! BkdripleQd Wed@opd@tsd, AR Fhidaztin tptaee S Dol afiBoldaRd 2,2'-
extract ed [$- eRorvétiivi)-103ipRéryishel @ MfthyIprbBiBnoRRfiie), ABBtEneEs ReSHABY MaRb sedbrideshrasnd
evapor adse Exinplalr) yas €6 Statinghasterfals (ol Gige2, PSS Sikidezol-BylBthyiB1,3-phenylene]di(2-methylpropion-

' - [ 5- ( bnikeglmepcyRsdryl ) - 1, 3- phenyl ene] di - 20 (2-net hyl propiononitrile),
whi ch was used without further purification. This was dissolved in
di chl oromExemple 1851 ). and i ce-cool ed while pyridine (0.16g) was added,
foll owed by thionyl chloride (0.36g) dropwi se. The m xture was kept at room
t enper a®ur e A gplutionof 2methy-e{A(midezedwimethylinhonyl propiontnirile; ekipierdeas wessripadrin Fxamoned
bet ween diPiet 1y (0-28} i epncapieiog splphuric agiiOEMB et et at PR temperature ey lShyrdiigied t9r8mbd
and evapof’“éﬁl %?e’df' glised MWH@?"“’F’@'H@I@S‘&P°“?)F'B’§% @nd eyractgd e firpes ‘”'?heif'EM' r ed
2,2 -[5-(F€ °‘ff or T"i? nesH N o8t BI9SIUFe: P

; r w IﬁT' I tmg WI methanol: :elor orm (2:23 by volum ),
whi ch V\sl%S g?se e?a ?—Iﬂ - lmld]:z Ji-y meth eny proplonamlde mp. 79-82°.




Exarrpl e .8 A solution of
- (5-chl oronet hyl - 1, 3- phenyl eﬁB)Qﬂ%GZJ'ﬂimhyl propiononitrile), (0.23g),
and 1 H1,2,4- 30 triazole (0.35g) in acetonitrile (2m) was heated under

reflux for 18h, then evaporated to dryness. The residue was partitioned
bet ween P S potassium hydrogen car bonate sol ution and et hyl

o U R S e

2.

chr ongt ogiy, e

2,2" - [ S 1]H Hzltngzo‘ﬂﬂ t1 3- enylene]d|(2-meﬂ1ylprop|onam|de), § 51-53°, eluted from the flash
e

-yl met hy¢ntematodar: %) ﬁtbt(,gmnah Ydeie? A2y QBILhE) | Identical with the
product of Exogr?}awgdg pI e 1, and fﬂrt heraeﬁt i on )WI t h met hanol : chl or of orm

(2: 23 byexamipw@, gave 2,2'-[5-(4H1,2,4- triazol-

yl et byl ) -1, 3- phenyl ene] di (2- et hyl propi ononitril e) , nmp. 158-161 [err] The
chl or onet hyrhe prodigenimond Exampld 180. S23gprtdi cogrentestedragadous amrhdnia (Srbip were stireed asgetheray be
pr epar edatasoni ®inbaatare for A2miThe insolublefproviadt lwesé fillred -offi washeld yith eateicant! drigddg pive 3-

N br onos(eganailmiethylethtBojimidérekitzykpéthybbenaganidie mp5BA0J0°40 and car bon
tetrachloride (1 50m ) was heated under reflux for 1h. The m xture was then
cool ed® aB@MPle3%red, the filtrate was evaporated to dryness under reduced

pressure, and the resi due was c stallised from cycl ohexane to %Ve nmet hyl
3,5- bis e starting

H{g 5 1 g ! ted. using, of Example 4 as
3, 5- bi s( éi? Xo/ii) rreq' qﬁarrzaare@vma@-ﬁ waatzéa"w'rw'"ﬁmﬁgg@ﬂwrwanmﬁ n a

simlar nner .t o that described in the second part of Exanple | to give
met hylzo Sg%-mgﬁes%yanonet hyl ) benzoate np. [err] 45 vvhi ch was then al kyl at ed
W! th met hy eqf o%l.ra(?rmq 6Ip 0'41? Q@J ‘ 4-9[)xa sltn!redt 0

gl ve met Wr ng‘:o&!ei?f ihy&r)&@rké‘z%f % r)i. inﬁ‘g sJKRron E@EE&% idothl UT' €

of et hyjemp erglurg It (18, QRS with-wikek #0234 |€m G’ngd &4on carbdnktd lahBxtracted
bor ohwrm@ thrids 4 doth@Nsbotaf! mhés&rs wsrar&m(\aﬁaaﬂ driedRund R0apbiadd 44 dighest, Cnki Wi f OF
2h. The rShiileUia pi¥iisd Pk Bolidithidhriaiobi@hyhithe witNn@HAGIRMG B BOE BY Gdlints) &C d
was addegivel3-Qyansa-mottyiethyl)-5+@ Hei(H 4-ttidz61 -yirRdiid)bepebnid, eipceo-g2ad t hen the mi xture
was so extracted twice wwth ethyl acetate. The conbi ned extracts were
vashed wEsample 24 aqueous pot asi um bi carbonate sol ution and then dried and
évaposated to dryness under reduced pressure to give 2,2 -(5-
hydr oxymet fyé procegs déseribet émEXanhiple 23 ma¢ repbatady psingribenproduct «f \Exampie 21 @srthg stedvigc h
vvas us e dmeipnish da givef 3 -cyane-1methyipthyl -(irejdazolA-wresthyl)- kenzopifrile, mp. 89-92°.
hydr oxynet hyl -1, 3- phenyl ene) di - (2-net hyl propi ononitrile), (3.80g)

and pyrrm% (1.58g) in dichl ororret hane (10rr1) was stirred, and cool ed
in an% ce bat whrle h| on I chI or 3dq added over 10 mi nutes.
sol uti on Z{WIE R p; fﬂ"%ﬂ'ﬂe"f'ﬁ {T‘ t°éﬂq‘13 é‘ﬁ ux
for 1 h cf°r ?M 'ﬁ%ﬁ
partrtro%ﬁﬂ '"%’@5 r\g'?(v r° NS Y B faRiem
separ 8 rate to dryness under reduced 10 EP 0 296 749
Bl pressg,[aenpiénzsgr ve _

- (5-Tnrororet hyl - 1, 3- phenyl ene) di (2- net hyl propi ononitrile), which was
used Wi t hotthe prdédss18dscibed inf Exabid 25 wask¥rbamed, 8indPmorpHdiingdin P& ¢ pipeRine, tdgRe i bed
| N Exanpmethyl-2\$morpRdifcahrBéhyl-84G H 2, 4tti20l-a [ etil-ppicnohitiiled NAWTRT Hiteriédhloroform, &
br oronet Blyd(1 i ra.o¢d,s), e (1a), 1.45¢ HADPT.ZH, Inp 6.8(2h 8), 85-00(BR)m),a.726AKL | ng materi al s,

to give the follow ng conpounds:- 10 15 Ex [err] R4
R Bamipld 2In  of Mp Foot - Notes 9 IH1-1* [err] - C(CH3) 2CN
3 125- 127 1 10 1 H1-I H [err] 3

62- 65 A mixture of the product of Example 4 (1.5g), lithium borohydride (0.23g) and tetrahydrofuran (5ml) was

50 heated under reflux for 1h, then cooled and stirred while 2N aqueous hydrochloric acid was added dropwise
until the solution remained acidic, then stirred at room temperature for 1h and basified by the addition of
sodium hydrogen carbonate. The mixture was extracted three times with ethyl acetate, the combined
extracts were dried and evaporated to dryness under reduced pressure, and the residue was purified by
flash column chromatography, eluting with methanol:chloroform {(1:24 by volume), to give 2-[3-hydrox-

s ymethyl-5-(1H-1.2,4-triazol-1-yimethyl)phenyl}-2-methylpropiononitrile, mp. 111-113°.
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11 . 1 H1-T* H - C( CH3) 2CN 3 2 20

12 4H4-T H [err] EP 0296749 B 313  1H1-1
H [err] 4 65-66 14 1H-1 T H [err]

4 415  1H1-| -CHZCN 3

146- 147 Bample 286 1 H1 -1 [err] [err] 69-70 25

*1 = imdaz OJ\ %Llutror[ % ?ﬁ? ZJ: ttrﬁo% chlol ey Et fn{eg'n
t ol uene/ v ]
8.12(1 Ig|p 2%. %L éf&-tri% mgll i 1% - -me r& erg; dr ’k 2 ;%8%19([15)

1.72(6H, s)ame u,aﬂonw.theth aceta erroc l'oroform[err

7.25-7.55(3H m ‘{—| : 52(2H,s), 1.7(6H,s). 4. Nnr in

deuteri ochixe.hﬁbczam [err] 8 12(1 H,s), 8.0(1 H/s), 7.5(2H,d), 7.3(2H, d),
5.4(2H,s), 1.72(6H,s). 5. Hydrochloride salt. 35 The conpound of Exanple 9
was prepar edA fmixure ohthe qirddacdt diomt Exginpls 28 1(0.73g)) tewrabutyidnatonite Sednhide (0.014), fotasinh e

8; and t heyanideri®&gd slichibroinatbanp |(2ng) dh0 wilr (2ml) avaphexipd uaddr fefloafort 3helt wax thansgpaled]i Ng
br ononet hywates (2mf) iwag addad.cand dtegmixtuna ckes bxtrattbr: these dicnes oith ethyl restetd. IThe extrdas wers be d
i n the secombingsadied@hd Byaporedbto Hrynessdindes eadused tpragswe, aing: thé residysuwas foudiiad by flash 40
Exanpl e 17olme ghropetegiapie seingbwith mathanekatyl ecegatandf7 ks selures), tougiven 8- (i-gyprtelz ol e
in plact deethylethyDr5{1H-1:.24tyigzol- 1oty phenyl toQIt_[lIa Nmr in deuteriochloroform: 5 8.18(1H,s), 8.0-

chl or oet hﬂ'j§)17@(15'H'§n§?8@ﬁ'é'f)d7‘(32""rf@t%@ PoheEHShil ¥2EH.8) | (obt ai ned as

descri bed n. th second part of 45 Exanple 7), as the starting materials,
to grve2 -[i m dazol -

1%/]58t h%l )- 1 1 tfg nytL Hﬁg;u(y 1('0%1 g%%la%lzgr(@ é)gl) @ﬁe‘tl?yr{hlgl{rtl)nliun) SUIpﬂBe (J&g), JIODF%(qu%se
l)

metl for mide 5m)was strrred at room tem raturef 18h, diluted with

2 et hyt - 5 %ﬁm&m f A %Eﬁ ko
descri bEd ) Bry ?—'ﬂﬁdep e@ucls presdires théqregi%q'?agtpﬂrﬁr&? H&lr odra S
was kept  &gith fnfdfHahdi:6HR @bt (1319 fo9 'voldi) o Give Blfefhyil20 | thQMu rhetl'nﬁ«?—(#ﬁ éﬂi-tnazom-
neut r al dsS §fathyl)shoMMprdpIdhdnie Nnft (N B8USHoGKBIIRIAh 5 8. aﬁm 8,086 eAuiHhE @.2F Ji IR
w t h et hyl7.13aain)t53s2ARE 3.86(H.8 .G 1e72@ARPI ned, dried and evapor ate
dryness under reduced pressure, and the residue was purified by flash
col uim chresample@t aphy, eluting wth nethanol:chloroform (2:23 by vol une),

o 55 give 2-nmethyl-2-[3-(imdazol -1-yl nmethyl)phenyl ] propi onam de, np.

r] so EP R20dondf Be productpdf dsaniie 30 (0T6g) ip mwthessd (Qknd)cand etckhydrofdrara () ovas 8
was repeatstieed whip ggoltionsaf sediynn geriodate: (01150) in iwetep (0S5 was @fidelixandprae thien stinedcitve
2-[3-(1 -d @mgeratﬁretfqarw fathey 18h y}la\ag_(SHJ) wap added jand; thg |[mixure was extracted six times with
yl met hyl) F‘Pm °n§'@°r19’1"ﬁ?‘§) P’GrP&ﬁ‘P‘ﬂ%’ d('%! tndcryaporatedy g Anymaes. AN, R residue was
chr omat ogrP4 Etcgranty, o jtiy mathanolethy) acotaga (19 iy uelusne) gygive 2-
134- 13 535 eth sulphlnylmetl1yl-5-(1H -1 24—tr|az 1-ylmethyl)phenyl]-propro onitrile. Nmr in deuterroch-
[5-(1H1, 2" °’ i’ YIARINGI T MTHHEHE ZA 1YY SAGHANF YLD LR DS
np. [err] %‘T‘ﬂ’t m the flash chromat ography colum w th nethanol: ethyl
acetate, (gham E ﬁgvol une). Exanple 21 10 The product from Exanple 16 (0.129)
and conge aqueous ammonia (3m) were stirred together

A solution of the product of Example 5 (0.25g) in tetrahydrofuran (6ml) was cooled to 0 and stirred
under an atmosphere of argon while a solution of methylmagnesium chloride in tetrahydrofuran (3M, 0.5ml)
was added over 5 minutes, The solution was stirred for a further 0.5h, then treated with saturated aqueous
ammonium chloride solution and extracted twice with ethyl acetate. The extracts were combined, dried and

45 evaporated to dryness under reduced pressure, and the residue was purified by flash column chromatog-
raphy, eluting with methanol:sthyl acetate (1:19 by volume) to give 2-[3-(1-hydroxy-1-methylethyl)-5-(5-
methylimidazol-1-yImethyl)phenyi}-2-methylpropiononitrile, mp. 128-131 ° after trituration with pentane.

Example 33
50
The process described in Example 32 was repeated, using the product from Example 4 as the starting
material, to give 2-[3-(1-hydroxy-1-methylethyl)-5-(1H-1,2,4-triazol-1-ylmethyl)phenyl]-2-
methylpropiononitrile, mp. 152-4 ¢, after crystallisation from diethyl ether.

56 Example 34

A solution of 3-bromopyridine (0.31g) in diethyl ether was stirred and cooled to -70° while a solution of
n-butyl-lithium in hexane (1.6M, 1.33ml) was added, followed by 2,2'-(5-formyl-1,3-phenylene)di(2-methyl-
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at roomtenperature for 72h. The insoluble product was filtered off, washed
with water and dried to give 3- EP0236/49-Bl1 - net hyl et hyl ) -5- (i mi dazol -1
-yl net hyl ) benzam de, np. [err] 15 Exanple 22 The process described in

Eﬁg?gﬂ SI piﬁnom "{%Q%ﬁ;f Es reqlv If Qti OdUCt mgg’ature amf1 was thheg S%Eagtréé wu%g
Orlf!

H1 2 4- EJd'r usgus eacn e>|<1t; |f| agyeo ?le o re
of the PE @d&{ﬁi rstng d e, ﬁ: romatog
() e monf kil ey o, 1 G0 2953 E%y@r'a i Ay é‘fgghy.
dr opwi sepm, nifrifey 82601 Ut1 on was room tenp ratu
diluted with vvater (10n1) made basic with SOdI um hydrogen car bonate and
extract edxatipld 5 €€ tines with ethyl acetate. The extracts were conbi ned,
dried and evaporated to dryness, and the residue was purified by flash
col unme chr Gvsatutared pla rodadt trorh Egamplet 34 (SoRigh A RkzhioBIbIBENS 2Ty End Thiddyl chigrideqd. 1e) t o
gi ve 3- ( Was beated aunder -reftek Hior | 161 thgrl pvaborétdd ke dryridsslutider edaded pressure. The residue was
- yI met hy Hisdolved inethanpl] #0% rpelladiumronfarbonasazivet Wab Ridedl land fheouirtare e sbakedd édan n
Exanpl e @gmosphere efjwdiogan, at eomrigmperaturg arsicatraesphkic Bresaurs! for Th Thegmirtive wes filletedng

mat er i al thetfifraigi was retod iy Aiyness tedeh (eideced yprepsums, @idrihel sasighie wasypaitioned | bptween
benzorf t pgupRus sagjum fh ‘P n caBenpe solpion 2md vl aseteje-cidie ethwlsacelatg dXjase waE sepsrated. 22
was repeg‘feéd’"d l%ﬁp te @"Wi‘ed? HRsler ppduned prosgyre, apd e esidye et pusifiedabyqflagfe selimery o
[err] fof “ﬂartP "G MR Y| aciates 1 igher 22T HSRMIBREIT B phenylpneldi>-methyl-
triazol - E’°§)?'WB opiononitiile. Nnr in deuteriochloroform [err]
8. 2(1H }Ea"{Sp 0L1H s), 7. 48(1H m, 7.44(1H m, 7.2(1H n), 5.4- (2H, s),
3. 68( ﬁ%ﬂh&%(ZH m, 1.4-1.8(12H, M. 40 Exanple 26 The process descri bed
0 EXanpl & 2 iiRSor SRR HHoRondBHARRoRSPiohbhitb 2o b ELb kA 5O
gi ve 2- gige (0.53g), owdered potassmm hydroxide (0.27g), 1H-1 24—tr|azole (016 )and tert-butyl alcohol (5mi)
met hy| - 2qi3aiBy 24186¢ foP @ Bek 8606k ntbd [:R;h ﬁﬁaée%om tr
i1 e DT The comBrbPHtraid e BedlaR oviafSrdtad t6 ryn&s iﬁ'{eﬂ-rehﬁcﬁa prossuld{ ahd e Tesidud wax 1
H m, 7. ghiidd by Mkh columa(chrolaiddraphy, hitindwith metiansl-othyiHcétile (49 bl vdidhé b Give 2,2
Exanpl e B41-Rydidxy-24arH1, B4-tribddR1 -l Je il 8-pltshy dns RITPMEthylproplonditittile, thp 131118Mm,
bor ohydri de (0.23g) and tetrahydrofuran (5m ) was 50 heated under refl ux

or 1 h, Examgte 8700l ed and stirred whil e 2N aqueous hydrochloric acid was
added 3dr opwi se until the solution renmained acidic, then stirred at room
t enper at ur & fixturel pf AR'dS-(ER511 Hi1 @d-tiiagoltitylivinyild iStphenyleadldi@owihyiprobigmbnitigd.n(25mg),
car bonat 0% PHladigm-gn-earken gatalyst (i0malcand gthyliseatale (2mifwes stimeinan atriosphere ohiydrogerh e
combi nedateken éE‘!‘%e"%? @) pimogpharied Praspaig dpratte e dnbdirg rwes diteipd @pd theilirate) was

pressur eevaafﬁﬁe dﬂ@e'vﬂa‘éu P'i°F§”@d"°b9“’°f -3 dPrCad-1 At trizpal-dme et bry.3-
el uti iy W\‘ q re ﬂp’ '?:Pru 4 voI u |ve 2 3 hydrox- 55
ymet hyl - utul)i ’:% ?gr g ? ;f&@@ﬁ'\ Ior Bt &(é I)r
gérr%lerer %so u or ?x ?;']’135 E;n ra r? y} éﬁ c‘ : orsn
heat eq, u 1 8 e’()ap Frf[l 93] g r° '°" oriiie} ydges-

pressure, ?éeof i Materia %&}Gﬁﬁhw Aidzdie Hodmed sk @ Blmaq'n ml) was
e hyheamd ]mzszmu%% pagmymmmmﬁ@? izb‘é.ffm eI ¢ o1

triturat bdane\)ébiréietﬁWWyn&SQh?éreredlﬁé'cﬁ%lséﬁrezgnd the residus was purified by flash column
chromatography, eluting with ethyl acetate:n-pentane (3:1 by volume) to give the required starting maieria,
45 mp 108-109°.

Example 38

A solution of oxalyl chloride (0.12ml) in dichloromethane (2ml) was stirred and cooled to -70° while

50 dimethyl sulphoxide (0.12ml) was added dropwise. The solution was stirred for 2 minutes, then 2-{3-(1-
hydroxyethyl)-5-(1H-1,2,4-triazol-1-yimethyl)phenyl]-2-methylpropiononitrile, (0.18g), was added, and the
temperature was kept at -70° for 10 minutes. Triethylamine (0.2ml) was added, and the mixture was
allowed to warm to room temperature. Water (15ml) was added, and the mixture was extracted three times
with dichloromethane. The extracts were combined, dried and evaporated to dryness, and the residue was

85 purified by flash column chromatography, eluting with methanol:chloroform (1:99 by volume) to give 2-[3-
acetyl-5-(1H-1,2,4-triazol-1-ylmethyl)phenyl]-2-methylpropiononitrile. Nmr in deuteriochloroform; & 8.2(1H,s),

8.02(2H,m), 7.8(1H,m), 7. 64(1H,m), 5.45(2H,s), 2.6(3H,s), 1.75(6H,s).
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10 - A m xture of the product from Exanple 28 (0.73g), tetrabutyl anmoni um
brom de (0.01g), potassium cyani decEPO.298749 Bdli chl or onet hane (2m ) and wat er
(2m) was heated under reflux for 3h. It was then cool ed, vvater (20M ) was
added, and the m xture was extracted three tines vvlth eth acetate. The

tract o H‘V' "8 aton URYPrPgSS Ffﬂ‘g?d gsdoligwssq
extracts “:g; TG ror?"%%ngw e e e B o

eluting w | ve 3- X J7ocyano

g‘gsovg I'O ) °Od cf q | n
égut (ranr3 |t ogl d;ﬂ pﬁ%dule ]sﬂ Jawia Pé,sh aII EF ?M %@1

Hm, 7.1 aeo&ls momurft Ikho@ solu??on
m xture ofd.ahlaﬂmiafhastucaﬁa tweoaauEefama eec A anc® d?%@&nhda@? Fold &3 a e
(0.560), Idaddsis|teasid SherobirstM-Mrbiftty (ke |al amh %Q&te@w QI TGFRNGR JdRrick

was stifored at roomtenperature for 18h diluted with water (20m) and
extract ed Exaimples 89-861 di chl or onet hane. The extracts were conbi ned, dried and
evaporated to dryness under reduced pressure, and the residue was purified
by flash col Trenprodessdestribgd drpExample| 1uwasigpeatet! husing tileaapptopiten§-methgla i3adisabstiflited 9
by vol une)pheaylegé eampRundess iatting’matérigh, toegive et fhilowing tdmplour@e: 1H- 1, 2, 4-tri azol -

25 yl nmetshyl ) phenyl ] - pr opi ononi tr| le. Nnr in deuteriochloroform [err]

8.12(1 H,s), 80(1Hs) 7.4(1 @), 7.27(1 H ), 7.15(1 Hn), 5.38(2H, s),
3.66(2H,s), 2.0(3H,s), gﬁ@.ﬁ Exanmpl e 31 30 A sol ution of the
product of Exanple 30 (0 1 thanol (0. 5n1) nd tetrahydrofuran (5m)

was stirred while a solution of S
was add®d, and was then stirred
Wat er (5rr1) was added and the m
di chl oronet hane. The extracts weré
dryness, and the residue was pg' fied by flash col um chromat ogr aphy,
el utinggwi th met hanol : et hyl ate (1:9 by volune) to give 2- 35
met hyl - 2- [ 3- net hyl sul phi nyl et hyl -5-(1H 1, 2, 4-triazol - 1-yl net hyl ) phenyl ] - pr
opiononitrile. Nnr in deuterioch- loroform [err] 8.16(1 H,s), 8.0(1 H,s),
7.38(1 Hm, 7.27(1 HmM, 7.15(1 H, rr) 5. 4(2Hs) 3. 98(1 H d), 3.88(1 Hd),
5 (3H S) 1 72.(-67 S) EXd.”pl (S Y4 ’-I-U I"\ DUI ot-r-om UI Lllb |JI uuuul. vf Exaﬁp| e
é{o 25®) in tetr'ahydr'ofuran'(Srri) was cooled to [err] land stirred under an
at nrosphere of ar gogx Wji Ri=g2 $0I utlpnd;gu‘ et hyl ya e5| um 'F g ‘n
tetrahydrofuran (3M 0.5m ) was added over 5 m nu he "soO |on was
stirred for a fulherlo Sh—then treated \AL_'r_hJ_a_r_uLa_r_Q(L_a_qgf_Q_us_am‘mnl um
chloride solutiom wd|ex¢u ched tw cgﬂth ethyl acgjate. ;The extjacts were

conbi ne¥, dried por at e ss under reduce ressure, and
t he resi due was qufled&&/ f13 CEB)? 58

o perlodate ; in water (0.5m)

\ € r e E a further 18h.
\ m k%d sik tinmes with
e

bi ned, dri evapor ated to

fﬁ’brrht og= raphy2.&lutinh with
net hanol : ethyl atethte (GH3l91by wg(cym)),tengive 1 4,5 i
2-[3-(1- hydroxyjrrretF?erthyI) 5-( -
met hyl i mi dazol - 1-yl met hyl )phényl ]- hyl pr opi'ononi trill e, np. 12B-131

[err] after triturékidn CHg hipent anec~clxanpl e 83 43648he pgocess descri bed
in Exanple 32 wag repgated, ysing the product from Exajpl e 4 as tpe
starting material, to gi ve 2-[3-(1 -hydro
- met hyl ethyl)-5-(1 H1, 2,4-triazol-1 -yl nethyl)phenyl]- 2-
nmet hyl pgsopi ononitrile, np. 152-4 [err] after crystallisation fromdiethyl
ether. 55 Exanple 34 A solution of 3-bronopyridine (0.31g) in diethyl ether
was stirred and cooled to -70 while a solution of n-butyl-lithiumin
hexane (1.6M 1.33m ) was added, followed by

-(5-fornyl -1, 3- phenyl ene) di (2-net hyl - 13 EP 0 296 749 Bl

50

55
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propiononitrile), (0.48g). The m xture was allowed to warmto room
tenperature and was then extract ER 0296742 Blagueous hydrochloric acid
(10m ). The acid extract was separated, basified with 10N agueous sodi um
hydr oxi de solution and extracted twice with ethyl acetate. The extracts
wer e conbi ned, dr+ee—anRe—evapoerat-ed—to—diyness—under reduced pressure, and
the residue was purifiled by If| ash coI um chriomat og- 15 raphy; eluting with
ethyl acetate, to gkvq rl=p2 |
2, 2" - [5- (1- hydr oxy- 1- (3- pyri dy! ] met hyI) 1,3- phenyl eneﬁ°3f‘2°§°‘ t hyl
propiononitrile),=mr—fer+] ._Aa..P. €—35—16 A—solditi-on—of f'he pr oduct
from Exanpl e 34 ('50mg)I i n dilchl or opgt hane (Am ) andithionyl ahloride (0.1
<h %

m ) was heated under nefl ux for hen evaporateg to dryngss under

reduced pressure., pe I‘E‘qil dqe was ol ved in ethanol, 10%

pal | age um on- car bon catal yst was a . and 't i#HT xf ur7e was shaken in an
at onosphere of hyldrogén at room tle rature tand at mbspheric pressure for
1h. The m xture Wasafilltoaged t he rate was evapprgt;ad to,dryness under
reduced pressure,, residu P t|t| en 15 aqueous

sodi um hydr ogen car onate sgl utl—gcnwaﬁa a{hyl O{}'&a he et ﬁyl acetate

phaseas separat'e®® dri%s dnd ev&{f¥afAz < t 4 dr;Lness dheldr raéduced
pressure, and the k2sidwiswas puri#sed by fliams-os8 vimsglr ongt ogr aphy,
eIutlng with ethyl zgcet to

-[5-(3-pyri dyI rr@t ﬁylﬁi?lIS Eﬁ{e")r‘iI ? 'ﬁ%’]cg?(é ]r'?est- OJI ! 6‘?opi ondnitril e), np
[pr] 0 Exanpl =3 6—A—frt-th-e—of !
2,2 -f -fornyl -1, 3- phenyl ene) di ( 2- nethylproplononltrlle (0.489),
tri met hyl sul Eveusteaim | 0- di de (0.53g), powdered potassi um hydroxi de
(0.27g9), 1H1,2,4-triazole (0.16g) and tert-butyl alcohol (5m) was stirred
at 80 [err] for 1 h, then cooled, diluted wwth water (10m ) and extracted
three i mes visth et h?be Fequized spartighsateohdli wand pespereic b folloessH | ed and

evapor at ed t @ @13tRes Hf ¥)SeiinePLsRsyIDbERIEE ¢253) ek PibutRabdbitun@s purified

0 e e o i ] i
-yl ]lethyl)-1, "3% ﬁ@fcﬁ%?ﬂe‘t*ﬁ?’f%ﬁbp#%bﬁﬁ@hdﬂéer npfli® ot 24.. Exanpl e
-yl yl) nmp

> 132302 ni Xt (the nﬂ.ict:lﬁ'gZHas[&oQ,& and ﬁiluted with dichloromﬁthane, and the o),

tria Y, e et |on0|tr| e
(25my), 10% ﬁ?‘ﬁé.gﬁ%ﬁ)‘%)a‘?%ﬁ‘%a ‘g‘?“‘?%} aved 'Y° F‘Fﬂ}‘g"%g e (2m) was
stirred in arfeftotddisResEen: Mearesddue ¥as P%ﬁi Pﬂpéiﬁhuﬂéu@md at mospheric
pressure for chhoma¥égraphyxtelueingawithi peresladn cBlet (Bpesd-Bbe)iaéwhyyas evapor at ed
tO dr ?Ee?z UQ@.@Eat%Q%b'ff?)é %Fﬁn}y;ﬁo {lﬁg:3}/g—t%m?r)hyiph§?y1§getonitrile. m.p.
phenyl ene] di %gtéfet hyl propi ononitrile), nmp 102- 104 . The required starting
material for use in Almdxtirevef prisceissiken(l2heg)mamlibedtunngdride @80t | ows: - A
sol utipn of tdaepeRERAUSE mizreeﬂi Emnvu%g%aé Qoaﬁa) in Elfflé Ry 'shﬁf}Lﬁ gl (0. 2n1)

and dichl oro t an ére og o eﬁﬁ en evapor at ed
to dryness PePatre ohd s?"r'l‘f %uaeﬁ" ’t‘ﬂ ‘éftﬁgﬂ“a'e‘é{*%u‘%-‘%lb i ve

-[5-(1- cl‘ll"!ﬁ‘bﬂzﬂ’mﬂl} £50m1) vag adfied] dpdpwisenyyer-d.58. phtmey hbetdi ( 2- net hyl
- pr opi olno?l7 B was Qlldwﬁlrt‘acﬂrﬂdodgom%m pétacdR0- éi:ggréaesa L&oﬁcéﬂpx%]&fxge of th'ds (1
mat er ika La an y orrram e
m) was heat edQ at ﬁﬁgi?ér{]nbfjsgr' aﬁﬁ % Zﬁ??ﬂ‘éé ér(g?oﬁﬁn
extract ed wi BF¥TEEHpBs fxbyagted thtee 'é%?? &éth mm |eehPrarﬂ!Ideﬂup€1ta¥®d to
dryness undewereedombegedpamis etuporatad ot dtgnékSi dWRe \WaS1dRe! ek ipash flka fbgas h
columm chro r t L y vol une)
to gi ¥ themr%%gl %W@gﬁ#&d?%&g}%ﬁﬁ}- th& 1%&@&%@{0%@1 B%(L %Pe"(o:?jg& *sol ution
of oxalyl cheEWldgeetere o} “Iyn"‘ﬂi"&ﬂl-oﬁ%meh@h?eﬂ{qu‘e)i stastingi rred and cool ed
to [err] while so dinethyl sul phoxide (0.12m ) was added dropw se. The
solution was stirred for 2 mnutes, then 2-[3-(1- hydroxyethyl)-5-(1
H 1, 234 triazol -1 -yl nethyl)phenyl ] 2-met hyl propi ononitrile, (0.18g), was
added,” and the tenperature was kept at [err] for 10 m nutes. Triethylam ne
(0. 2n1) was added, and the m xture was allowed to warmto roomtenperature.
Water (15m ) was added, and the m xture was extracted three tines
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wi t h di chl or-onet hane. The extracts_were conbi ned, dried and evaporated to
dryness, and the residue was 55 quPPi’@ﬁ"ﬁ?/BFI ash col um chr omat ogr aphy,
eluting with nmethanol :chloroform (1:99 by volune) to give 2-[ 3-
acetyl-5-(1H 1, 2,4-triazol - 1-yl met hyl ) phenyl ] - 2- net hyl propi ononitrile. Nnr
i n deut er i ochharegtal,n2~(365+din8c (1 pbr)l ) -B-ne@tHyd bt dpPionohi8tillell M), - 7. 64(1

Hm, 5. 45(2"2;)’ 2. %ﬂ"ﬁ)deule{i%@mﬁ}o %ﬁae sé_%%\?éﬂprzsigei' gﬁﬁ} gg,ehs

1- hydr oxyet hyl" startlc‘;& nmaterial used 1 n
manuf actur ed SE i Bl dwis (1B @) pTod UAE, fPond Bx 43 @) 2. A8 L28xim, shzby t he

process descr(gugds),n1idue (8a, 3, PIvs (8k, td),s Exanple to the corresponding

3-fornyl co und. Thg formyl conmpound (Q. 2 was di ssol ved in

t et r ahydr of lrjnrjg'n (1m )’,Fhesfle‘iI iéagasggttlcigﬁl'éﬂfef@kw PEFRRSEA 28 £011g¥8tysphere of

argon, and a sol uti onA gfixperenygf d&@é&ﬁinthhlghehﬂé-iﬂethﬂpabywnef-ur an (3m

0.52m ) nas ofidedie Thee Fodiddte 4o, 11,9) An-bituobudRhadtag/y 3Ne ! | Oved o
d“aqueou um chi of

warmto roomtenperature, then saturate S annoni %?é sol ution
(1 om) was aRfFEOYl PRECXIS (3Pme)\aud setrachlexpuethane (60mL); wastheated under
di chl or onet harefluarfdrtharext The mixtvrecwas08sled danddfivdrad)d e Ry 2ROrAEd t O

dryness_under_r.e e t A e required 1-hydroxye | starting
mat eri al®, whi'ch %52:‘38%&(}3 g\ﬂd %g'fftsgf%{rdf ﬁe%egﬁﬁ?d?g f%sgf'f%'n.‘m{(filbéﬁ%?‘és va%- 48
The process dsdfiedeby ifdasly ghyauatogranby » epetingvithspetgoldue egherdh.pat e
5-net hyl - 1, 3-gb-80M)st kit eskeRBeNX 1eNE by VR GHE)] L b ALs.t 0 give
the fol | owin (Egrga%und}g?- LN S0 o g%mrefffiﬁ%gﬁg’ﬁ%ﬂﬁﬁé 0 296
749, BL 4, ethylpheny ~2—-methylpropiononitri e, This comppuqqeppi regcted 1.
The requir ed Wthraotagsivmt grantde,amderr clpn el iasodsoiédrdtbed An Fostaste Df

3, 5-di net hyl hyed! eBr AW 2 ab by braomide (1.20),

pot assi um cyani daé' (tng.l %?ﬁ(él— %ﬁ%’gnrlégﬁé %5%%3% i%?ﬁm?/\'fam?m@gﬁm was
stirred vigor §&H3f+and heated under reflux for 2h. 30 The m xture was
cool ed @&nd diluted wig Bigiurel 6F ends kpametyd E&iPoRiOTNEY, RORRGLMAS

AT PR S S P i ) cur
et her (bp 6()<8@)89-e§¢ﬂ}“ﬂ hydroxide (0.4g) and water (5ml) was stirred vigorously
Y I at room temperature for 1 hr, then diluted with dichloromethane
(20m1), and the organic phase was separated, dried and evaporated to
dryness, The residue was purified by flash chromatography, using the
golvent defined above, to give 2-[3—(l~cyancethyl)-5—methylphenyl]—2-
35 methylpropiononitrile, mp 54-57°,
This propiononitrile was alkylated, by the process described
in Footnote 1 above, but using 1odoethane in place of iodomethane, to
© give the required starting material, 2—{3-(l-cyano-l-methylethyl)-5-
methylphenyl]—2-methylbutyronitrile, mp 3&1&0@. . .
4, Nmor in deuteriochloroform: & 8.2 (1H, s), 8.12 (1H, s),
7.45 (14, m), 7.34 (1H, m), 7.27 (1H, m), 5.42 (2H, 8), 1.8-2.2 (4H,
m), 1.72 (6H, s), 0.95 (6H, t). :
5. The required starting material was prepared by the
alkylation of 2—(3—cyanomethyl=S—methylphenyl)~2-methylpropiononitrile
50 (Footnote 3 above) with an excess of iodoethane, under the conditions
described in Footnote 1 above, Nmr in deuteriochloroforms & 7.15

55
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acetate .(19:1 by volune), to give 3,5-dinethyl phenyl acetonitrile, mp
42-44. A mixture of this nitril e BPIP29H4981d sodi um hydri de (80% 40

di spersion in mneral oil; 6.45g) was cooled in ice and stirred under an

at nosphere of argon, while a solution of iodonethane (25m) in

di met hyl f or ggym e, 63 S 22 dioppigsecqv ey O rew TH L xture was
allowed to ?nmﬂfoefgg%h \g@rrpezﬁg??rié,bs't ')llmr?'rgef:l&ét“r'oc’i%t%%bgia{gd?e&%!b

for a further® 0.5h, then added cautiously to ice-water (500m ). The

M xt ure waséextract ik riaquieed iseeating thateiial hyds pidpeEed Bpdnkhe extracts were

conbi ned an Q resi urified flash

col um chr o%‘?ggﬁggﬁiﬁgﬁsﬁfﬁ%nﬁ#sﬁ&lﬁ Ilgﬁen gf‘ﬁﬁ%g"?@;?’]né{)%l acet at e
(19: 1 by vofRpessote; 3 abpva) wiich Lrdibromoethane, ypdesthe coidi®L1O®6 749 Bl
material, 2d4ﬁrfbddilm@buddabeﬁyhﬂov2; met hyl propi ononitrile. 2. Nnr in
(i oy 0 B 00 Mg st ied Abhecthy el bepheentid Pyane ) T 6B (o]
8), 0.98 (3#kydatiog of 2-(3—cyapguethylti-methydplenyl)rg-uethglprabioms prepared as

foll ows: - Anttexid{Rodthoe 63avave) I = 2= h i ono- 10
nitrile (s ; ot 0 ve) etk L B A8 aop opit, )ﬁhﬁ’%‘é%e‘i& 5g), benzoyl

ee Footnote 1 above, 11.9 N- br onmbsucci ni m
per oxi'tle (S%ﬂ%?ué’ﬁﬁ eéff’i’f%l‘d‘r%??éf‘ﬁ%)n& VAt ) was heated under reflux for 1
hr-. The rBxture s twdeatkraochlbrdfioencd, 8 jlae( I, 8Y,a800 (@8, @YapQesated to
dryness un ,FDAdUE Eapuise e Jesidu PYref | flash

G, 0|7 80 (B CFU15Cae R0 WC 4851 9 fa}), w.zis.gt%%yfa/%

chromat ograghy, .eluting wth-petr er ( ert cetate
(19:1, by I’u?'na?) (6§,58%i ve 2-(3- br ononet hyl - 5-

met hy *phenyd.) - 2- metinel psqaptanecirting @atertdhivas Grapasadhyase r eact ed wi.th
pot assi um ¢ ' dgreat | §_1<0 cribed in. Footnote ove, to
Bve o (3. cubfldtlon L"ﬁ@"@%‘ﬂ“ﬁ%ﬁ@#ﬁg S Syt e trtopfasentes1ag

A mi xture JFoPHcse &h?}f?éth‘ S ohutaye, prdesnthenconditond3n ),

ﬁi g hl g§ ngmZﬂb@Bmﬂ rodtabf?l;invammﬁiz_U%MEQ&S&&Q{:H&%E? s(#:359) . sodium
ydr oxi de r s stirred viqorou at room
terrperatureapbr Iaﬂ'(ri?m%gnm)di ﬂﬁ éﬁwmfh 2d‘:';ctﬂfim ma%‘l‘?gnén('z‘@m $e7%and the
organi c pha(§8-wds separated, dried and evaporated to dryness. The residue

fas purt 1T e.by 1 368 Clyuoril bl uatihgs hosoliyoniyefiaggapye, o

Oie 2o[3- (.- cyanoet hyl )-5- et hyl phenyl |- 2-' 3 ronorm trile,
mp [err] TH"& 85?50%‘?{'?’11 ?ﬁ“\égg‘a‘ﬁtﬁy*-af’éﬂ,“ﬁ% tRideprerdasiodgratianged in
Foot not e 1 iabplese dfutodemetiganeodoet hane in place of iodonethane, to 40
gi ve the rgquired rid | - 3-d 35 CpaaN0-y1- ethyl) :;.b-
met hyl phenyl ] - 2- et ;i/ll %du?g?%ﬁﬁ;l ed,fogrnp' ?eér'glf %%’ o, 8% K%/#' Fﬂ' 5Li2
deut e ochi‘GRorr rf+86(4d, 28,1 Lp725{6H,88) 0 (1H, " s), _

12, The required starting material was prepared as followsi—

A mixture of 2-(3—cyanomethyl-5-methylphenyl)=2-methyl-

propiononitrile (Footnote 3, 0.2g), acetonitrile (0.5ml), formaldehyde

@ (40% aqueous solution, lml) and sodium hydroxide liquor (specific -
gravity 1.35, 0.lml) was stirred at room temperature for 18hrs.,, then
treated with saturated aqueous ammonium chloride (15ml) and extracted

45 3 times with dichloromethane., The extracts were combined, dried and

evaporated to dryness under reduced pressure, and the residue was
purified by flash column chromatography, eluting with methanol (3% by
volume) in chloroform, to give 2—[3—(l-cyano-2-hydroxy-l1-(hydroxy-
methyl)ethyl)—S—methylphenyl]—2-methylpropiononitrile, m,p. 133-135°,
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7.45 (1H, ™), 7.34 (1H m), 7.27 (1H 531@5'42 (2H, s), 1.8-2.2 (4H, m),

1.72 (6H, s), 0.95 (6H, t). 5. EP 0 296,#4%Bhui red starting material was
prepared by the al kyl ation of
2- ( 3- cyanonet hyl - 5- et hyl phenyl ) - 2- met hyl propi ononitrile 50 (Footnote 3

Foot not 6 1 above. Mok SaHuBEeh GF U BFGRIPr{O-pae) oyl A daecipsyetiasen 20
Zga Bl)(Zg, (3hl) Aak ﬁddéd d¥opu2sé to3bl scllutidn ®F 4fﬂﬂhyDQminoiuﬂphgﬁg, f% 0.9
, S : requ r Lia r re e

al kyl at§ on JFibtyesi gf/g(nlgggt%{/?-g%hﬁr?%f’%ﬁq%ﬁgﬁ{a%lb Z-ﬁﬁ'ﬁﬁggp_eﬂfﬁﬂrg _
(Foot not e 3 teBowe5084 t h The mikitbre wset themcallovedrta werm aedredmons descri bed

i n Foot not 1Q,.3. ' ' '
Ippepg?egobs ttﬂeﬁgbgﬁ\egm %Ingnk%pf: at thhPCrdupabhied BIARBRAY] B2 20035

2- ( 3- cyanongtegyddedneaynionsliny Fhenm the (HXEpFe ¥ias xtracted with mgbyhote 3

above) Wi th gbegath,0r OFfRDeRPARR, wak1deled AAd CAAGLEAtRASLS ATFheEdche FOOL Ot €
1 above. oroform 6 1H, 8.0 (1H, s),

8. Nnr i n deu%er ocgl 8.14 ( 52,
7.52 (1H, mrEesidue ¥ag pypified by %‘?ﬁ e9lump chromgtographyy elyting withs (g
n)h : 1|.Z |(6H_,et&)1f&§tate (20% B)ev?]a?ugrﬂd p&hedﬁ:i,ngo @Zerz-qg-ff\a&yat_i@pa-r ed 'bly
the a atirQn o > -cyan - 5- net en - £- ropr on ltrile
(Footnote 3 T18Cey=sFre bRyt saes s vt hasay -bge B o RO e
descri bed i MaFoin rlebterioghboxoformdms 7:88062H cm) ochl28r OIRy m) . 4685.GXH,(dH, ),
7.25 (1H, ”Zf’.lof'énﬂzb.ri)Jk?(ﬁﬂ.(sa)"." s), 2.02 (6H m, 1.74 (6H s). 10.

S ial, np

The, reqzui re arting mater err] was prepared by the process

descri b®d i #3Foot not Ehel mepbting point dpifaruthe hydrenhdartdeagalta pl ace of
i odonet hane.y411. The N@Iéumddﬂm&hgmkefmom prepidedSuy G elbbquhce 8- O
(1H, s), 5.42 35 (2H, 8), 4.8 (4H, " d),_ 1.72 (6H, a). 12. The
required st At PFRFeFAES degrtihed HfﬁsaFweaé. fRyE| BA0e. Irbromerinmethylbenzyl
o L) AT b e e e
ahdgsbdi um ar%&idﬁgg?#@ghid?ﬁﬁﬁ pi i‘h‘ér g%t V& 1.73%?q ) s \,93335{)%% égj at
room fterrperal.résm‘,os).’LShrs. , then treated with saturated aqueous anmoni um
Seeracts verdtonbi il AR ERefErrsan atp et bt A RBLORE M imrcea
pressure, and the reSimxsurmof meéthyl 5-(l-cyano-l-methylethyl)—3—toluate
(3.25g) and lithium borohydride (0.5g) in tetrahydrofuran (20ml) was
heated under reflux for lh, The mixture was cooled and stirred
while 5N hydrochloric acid (20ml) was added dropwise, then extracted
twice with diethyllethet. The extracts were combined, dried and
evaporated to dryness under reduced pressure, to give 5~(1=cyano—-1-
40 methylethyl)-3—methy1beniy1 alcohol.
0.9g of this material was dissolved in dichloromethane (1ml)
and thionyl chloride (1lml), the mixture was heated under reflux for
;5 0.5h and evaporated to dryness under reduced pressure, and the
residue was partitioned between diethyl ether and aqueous sodium
bicarbonate, The organic extract was separated, dried and evaporated
to dryness under reduced pressure, and the residue was dissolved in

50
dimethylformamide (2ml) and added to a stirred mixture of S—methyl-
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puri fied by flash col um chromat ography, eluting with nethanol (3% by
volune) in chloroform to give 2EP3-296-7498&10- 2- hydr oxy- 1- (hydr oxy- 50
nmet hyl ) et hyl ) - 5- net hyl phenyl ] - 2- et hyl propi ononitrile, mp. 133-135[err].
55 18 EP O 296 749 Bl A solution of this nitrile (0.52g) in

1, 2-di met hox et hane (5n ) was, added dropwi se to a sol ution of

di et hyl anitABEhiusARus sulphates {1,390 e UpRtyLfarmanide tiond) and 108 ) |
{<eep| ng :hQuémmeéa&tw ﬁ{iﬂ?jﬂ!’ (JztEﬁt) The ddxturé Gvd&a&iﬁlﬂg £dd Qnﬁv\gt to \(N%m )
O roam er an e a r e 1o0r rs. er
Vs TR ¥t walier 7R, il b o bl she o B Sigmant ovan,

acet at e driét anit evapbratesl doi dxynassl u.muepcreahedd tp@ediumess;ud tthe resi due was

Vol ume) 1 ASuiRsNaf Tt EEr G b9 FLaRH Rns Sertbhe alhin ¥R BBFhrei nyl)

et hyl +6- rmt:h;dthéimh]y Qohstehyitprpeptmaanzb rgﬂve 2-Mat hjy 126 B+-methyt+8-or of or m

[err] 7 3@&@@,1#%“&,,@%@% mrtopgo ﬁhe’ ). 2.45 (3H s), 1. 74114-(6H s).

drochloride salt.
The r eqw red start4 f@lpndican o tmsnmﬁéar@iﬁbg tine déchjwsnuethane (20533 s es

descri bedyhg ¢ t (o] yI p&}w mde, to
give 28 ( 3wbr on%‘agg&nei?tﬁ ﬁggﬁﬁg%‘%}l Ezrlf)érg?om "tri kﬂlﬁg%tupﬂﬁp

deut eri ocRV&F &POPH“"F@H @LELuzy “‘7 %"E'ﬂ-l fog)0.5h.35 Theymixgure] 7

(6H, s). 3Hs thkh. washed twfﬂ%ewiﬁﬂ!wﬂfhe‘éharéddﬂﬂm rﬁa;hea*ﬁie V@S dar gRdir ed as
follows:- A m xture of nethyl b5- ano-1-net hyleth 3to|uate(3 2590)

1-
and | it hi SHPRFAGRY 85"‘(??’595° V?C-P&ﬁ%ﬂr-ar ~“Rethy SEhymeat ed under

refluf f Ohulﬂshonylﬂhﬂtmmﬁdﬂy&]mmﬁﬂiﬂd'iw vhilék vad wddd Q1é&Mduydrochloric
acid (20 8%‘ ngded dropwi se, then extracted twice with diethyl ether.

The extra ¥onbi ned, dried and evaporated to dryness under reduced
pressure, to give Ba(ix:mroﬁ ﬂhisélﬁ:l.tﬂlley(wgb) -fbdométhanke(pbgh| cohol .

0.9 t I h h I
chl gr ?{ie g h?#edaém(g(%r elsé\gpé% "fﬁ 3’1uh er]'Q ;@d igk%f"gﬂg%éndl o
evapor at ed5® a#yne@é‘raﬁdadereﬂu@euomssmfearm au:heoomesemfaamse for

partiti-onggpbet ‘i'ﬁémﬂt&i@Waseiéﬁrte&'\ﬁtﬁqUﬂEPaﬁé’%g egaﬁmabfth The

or ganl c ext ract was -separ at ed dried and evapor ate ryness under
Neflucerl pREBELSsetafR) apd thesexfrachp deresecnblaed |and5evmm¢15/|tpor mani de

(2m) anddegklns.t O TheStesfdvd We<tHeR tFrardtadWith Retrachloromethane to
give 2-methyl-2-{3-methyl=-5-(l1~methylsulphonyl—l-methylethyl)phenyl]—
propiononitrile, m.p, 129-1319,

Example 49-52

40 The process described in Example 1 was repeated, using the appropriate 2- or 4-substituted 2,2'-(5-
methyl-1,3-phenylene)di(2-methylpropiononitrile) as starting material, to give the following compounds:-
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19. EP 0 296 749 B1 isothiuronium sul phate (1.39g), dinethylformam de
(10m ) and 10N aqueous sodi um hyrcﬁﬁ@l@é)mm The mixture was stirred for
lh, 5 diluted with water and extracted with diethyl ether, the extract
was dried and evaporated to dryness under reduced pressure, and the residue
was purified by fl astr—echroretography—etot+rg—nwth—etiyt—+6— acetate (5% by
volume) in pentane! to glve 2-nkthyl-2-[3-nkthyl -5-1 r
Egeggy;thi ogﬁt Elyl )riheﬁlt&yhlipr:(agioon;mhmbtueof f‘ Zoiqy.: Loln?%mn'bhéﬁ nibtri le -
.639g) . i n di chl orgnet hape reated w m chl or oper benzoi ¢ aci
(1.2g), " added in pgrtiong 15 oﬂer’“?gaﬁ“h’l? es, then Yhe nmixtdre was stirred
for 0.5h. The m Yture Was theh washed twite wth 2N agueous sodi um
hydroxide, dried apd ,gvaporgg,ed,to dryness,;to . give 3, I '
2- met hyl - 2-[ 3- net hﬁl -5-(methyl- 20 sul phonyl net hyll)phenyl ] propi ononitrile,
whi ch was used wittho®® puriPication. A mixtUr@¥ B thisdnitrille (0.259),
| odonet hane (0. 35g), 535 1 soBw um hyri de (80% deggpansi omsin oil, 0.12g) and
di met hyl f or mam de (5ngp) pasgptifred ugder ap gémpspherg of grgon at room

tenperature for 18h. The m xture was treated with water and extracted
twice with 30 et hjt—acetater—ahd—ihe—axirabi-s—werd-conbined and evapor at ed
to dryn®éss. The residue was then triturated with tetrachl oronet hane to

give 2-nethyl g2l 3588t hyl - 5- (1- met hyl sul phonyl - 1- et hyl et hyl ) phenyl ] -

propi ononitri I'e,——m‘pfa][ err] 35 Exanple 49-52 40 The process described in
Exanpl e 1 was Irepeat ed®F (1gi dRpteRiochinfobofm ntde8ol8 G148k B<Q (it #4r 2, 2' - (5-
ey hyl hé f lolherm €ne) dl)(Z—.WEt(hﬂl[ A 9 [8.08 0021} re)l, €).86 (68} ), i g2 n¢elerd)al , to
give t ol I gwi ng co - r 6749 4|

Posi tion of %. V. qFQ %g?:nrggeﬁggmg nﬁggi?ﬁ JaAB Egaparéd §§ fohov@:
substitution I 2,21—(%cmethyl-1pjrphenylene) di(2—methylpropiononitrile) 1,2
50 Br (0.23g) was added to alp.88-sdGuflton ¥ aDtrbnfuk tetraffioroborate in 2

128- 13151 3 sqall;:\?olane (%), Jnd the m:l.xturé was stiire§5§t325° ]Eordikh. The 115
cooled mixture was treated with water and extracted with ether., The
ether extract was dried -and evaporated to dryness under reduced

\ a0 pressure, and the residue was purified by flash chromatography using
ethylacetate (15% by volume) in petroleum ether as eluant to give
2,2'=(5-methyl=4~nitro~1,3—phenylene) di(2—-methylpropiononitrile) mp
82-85°9,

35 3. The required starting material was prepared as followss=
A mixture of 2,2'—(S—-methyl-l,3—phenylene)di(2-methyl-
propiononitrile), (1.13g), dichloromethane (10ml) and silver tri-

fluoromethanesulphonate (1.55g) was stirred in the dark while adding a

© solution of bromine (0.88g) in dichloromethane (2ml) dropwise over S
minutes, The mixture was stirred for a further lh, then treated
with dilute aqueous potassium bicarbonate and ethyl acetate. The

4% mixture was filtered through a pad of kieselguhr (“Celite” — trade

mark), and the organic phase was separated, dried and evaporated to
dryness. The residue was subjected to flash chromatography eluting
with ethyl acetate (15% by volume) in pentane to give 2,2'—(4—bromo-5-
methyl—-1,3—phenylene)di(2-methylpropiononitrile) mp 121-122°,
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Foot notes 1. Nnt in deuteriochloroform 6 8.18 (1H, s), 8.0 (1H,
s), 7.82 (1H, d), 7.46 (1H, d), FP0290T49BY) 1. 86 (6H s), 1.72 (6H s).
20 2. The required starting material was prepared as foll ows: -
2,2 -(5-nmethyl -1, 3- phenyl ene) di (2- net hyl pr opi ononi tril e) (0.23g) was added
to a 0.5M sol ution 1 syl phol ane
(2m), and the m xfgg‘éﬂ\f/aéﬂwtﬂrreﬁthatgyfer ra]gg? °1@88? m xt ure was
treated wiRePtARe @‘Vanﬂzéxfmerimmhhﬂ-ﬂeﬂ-Phenﬂméﬂhéz—mhyhet was dri ed
and evaporﬁ@doﬁauq&ymsg updelisgeduced 30 pressure, and the residue
was purified by fla chromato raphy using ethyl acetate (15% by volune) in
pet r ol eum%st her asTB? Faquired gggg::lng material was prepared as follows:—
2,2 -(5- m%'t hyl - 4- nntmnh.—.a menx‘-qmehéédolsﬂﬁéﬁ,x’hm SRpRBMNehkYd dﬂ -up [err]
35 | g rting material was prepared as foll ows: -
A mi xtur e "tﬁ:hﬁll?q’(‘gn?f&tﬁgfe oﬂény?‘é&ﬁ?fﬂl eyanide {P1-098) Gﬁf’ oHenethyi+ e) |
]gll 139), oumhmrldnhreome (rwrd:).rﬁniuﬁaézveéfmx f?ﬁ(h 3. ) A waurtherdd

uor onet sul phonat e rr n the dar ile adding a
ol ut 1 on GI-ORR A AP T 547 WAL Aedbdmanhthe BERIOFecas Reated FeF &
m nut es. fuflubernlﬂhur e Thasmistture asf aoo]adf uttdated Wi tht Ve hﬁ@ﬁlﬁd with
di lut €%aq r ate Th
m xture vvalkgogF ﬁT Q:g’%ﬂgﬂf Lﬁ%ﬁ% % QR&]}S‘SF&% Est %ﬁﬁ{ asptate- elfl'feade mar k) ,
and t he orexsmact pﬂ#asdsrtndsa&bmammgddtd ddyoess endq:oradmédt prelsyness. The

oot aty (105 E3 SSbEid Gah ARLEERL WOOARCRRNRRL By basig SR 711

3- pheny| erfEhyligcerate yppr'upwehmh in| petropeym ethers X bp 160-80LP W ame 749 Bl
Further — elaybro(s-byhfo-3authyAce! fighe ?Mégmwmlgrepmanﬁ %
2,2 -(2- brgﬂg o-methyl -1, 3- phenyl ene) di (2- net hyl - pr opi ononltrl e) np
[err] 4. The required starting material was prepared as follows: -
A m xtaire of 2,2'-(4-brono-5-nethyl-1, 3-phenyl ene)di (2- 10
met hyl propi ononitrile), (0.2g), cuprous cyanide (0.09g) and di nethyl -
f or mam déxdnthiosd ) was stirred under reflux for 4 h. A further 0.09g of
cuprous cyani de was added, and the m xture was heated for a further 18h.
The m xtur & was mbdwé ed, o r eataRHSwhbtodideutanivraety-t,8-phehormiuiip-trideuteyiamethle-3,3,3-
s\o‘f ut |30ntrtslﬂdeﬂemmmm@l9) (Ri659), dimetiptiformemida {ml) and s3dium tirtole(G.#5g)vaas shrredeat reomd
evapor at tegperatugrforntBy sTheroleyre wag) ditded vith avator (38ml) amdtiextrintedr withiethylbaceiats, andrthe | ed
by fl ash®@Estored gﬂraﬁwapoateatt? AEynes tundep geduser yoresauees (The EssidgeowesoRprified| Ryrflagh i n
pet rol euRirerrategrapiy s'l;‘% pethyl ja§ celuant, to give 2,2'-[5-dideuterio-(1H-1,2,4-triazol-1-yl)methyl-1,3-
phenyleneldi(2-trideuteriomethyl-3,3, tr|deuterloproplonomtnle) mp 82-83° after crystallisation from ethyl
35 acetate/cyclohexane.
The starting material from the above process may be prepared as follows:-
The process used to prepare methyl 3,5-bis(1-cyano-1-methylethyl)benzoate, described in the later part
of Example 8, was repeated, using trideutericiodomethane instead of iodomethane, to give methyl 3,5-bis[1-
cyano-2,2,2-trideuterio-1-(trideuteriomethyl)ethyllbenzoate, m.p. 83-84°.
40 A solution of this methyl ester (7.7g) in tetrahydrofuran (100ml) was sturred at -50° wunder an
- atmosphere of argon, while lithium aluminium deuteride (0.63g) was added in portions over 10 minutes at
-40° to -50°. The solution was then allowed to warm to room temperature, and kept at room temperature
for 0.5h. The solution was then treated with ethyl acetate (5ml), cautiously acidified with 2N aqueous
hydrochloric acid, and filtered through a pad of kieselguhr ("Celite™), washing the pad with ethyl acetate (2 x
45 50ml). The organic phase was separated, dried and evaporated to dryness under reduced pressure, to give
2,2"-[5-dideuterio(hydroxy)methyl)-1,3-phenylene]di[3,3,3-trideuterio-2-(dideuteriomethyl)-propiononitrile], mp
152-154°.
An ice-cooled solution of this compound (6.8g) in dichloromethane (30ml) and thionyl chloride (3ml) was
stirred while pyridine (2.35g) was added dropwise over 15 minutes, The mixture was stirred at room
s0 temperature for a further 2 h, and then evaporated to dryness under reduced pressure. The residue was
partitioned between ethyl acetate and water, and the ethyl acetate phase was separated, dried and
evaporated to dryness under reduced pressure, to give 2,2'-[5-(chlorodideuteriomethyl)-1,3-phenylene]di-
[3,3,3-trideuterio-2-(trideuteriomethyl)propiononitrile] mp 119-121 .

s5 Examples 54-57

The process described in Example 53 was repeated, using the appropriate chloromethyl or
chlorodideuteriomethyl| starting material, to give the following compounds:-
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2,2 - (4-cyano- 5-net hyl - 1, 3- phenyl ene) di (2- met hyl propi ono- nitrile) np
[err] 25 Exanple 53 A n‘ixtureE|’029éf749B1
2,2 -(5-chl orodi deuteriomethyl -1, 3-phenyl ene)di (2-tri deuterionethyl -3, 3, 3-
30 trideuteriopropiononitrile) (0.65g), dinethylformam de (5n) and sodium
triazole (0.45g) was stirred at m tenperature for 18h. The m xture was
diluted with water (30m ) and efiggcted with ethyl acetate, and the extract
was dried and evapor at ed téaar néss under reduced pressure. The residue was
purifie@ by flash chronatq: %il usi ng ethyl acetate as eluant, to give
2,2 -[5-dideuterio-(H 1,2, 23-triazoN1-v) met hyl -1,

deuteri @droplononitrile), np

phenylene]di(2-trideuterionEthyI-%/Q r
82-83 [err] after crystallisatia s 35. Afet at ¢/ cycl ohexane. The
starting material fromthe above:p¢o “ay be p red as follows:- The

processwmused to prepare netﬁ%# , Dg Bt 1- C -1- et hyl ) benzoate,
described in the |ater part "5f Exa%ple 3, repeat ed, using
trideuterioi odonet hane i nstead of iodonethane, to give nethyl 3,5-bis[1-
cyano-2,2,2-trideuterio-1-(trideuterionethyl)ethyl]benzoate, mp. [err] 40
A solution of this nethyl ester (7.7g) in tetrahydrofuran (100m ) was
stirred®at [err] under an atnosphere of argon, while Iithium alum nium
deuteride (0.63g) was added in portions over 10 mnutes at -40 to [err] The
solution was then allowed to warmto roomtenperature, and kept at room
tenperature for 0.5h. The solution was then treated with ethyl acetate
(Qm ), gautiously acidified with 2N aqueous hydrochloric acid, and filtered
t hrough a pad of kieselguhr ("Celite"), washing the pad with ethyl acetate
(2 x 45 50m ). The organi c phase was separated, dried and evaporated to
dryness under reduced pressure, to give
2,2' -[5-dideuterio(hydroxy)methyl)-1, 3-phenyl ene]di[3,3,3-trideuterio-2-(di
deut eri gnet hyl ) -propi ononitrile], np 152-154 . An ice-cool ed sol ution of
this conmpound (6.8g) in dichloromethane (30m) and thionyl chloride (3m)
was stirred while pyridine (2.359g) was added dropw se over 15 m nutes, The
m xture was stirred at room50 tenperature for a further 2 h, and then
g;?porated to dryness under reduced pressure. The residue was partitioned
weenstet hyl acetate and water, and the ethyl acetate phase was separat ed,
dried and evaporated to dryness under reduced pressure, to give
2,2"'-[5-(chl orodi deuteri onet hyl) -1, 3- phenyl ene] di -.
[3,3,3-trideuterio-2-(trideuterionethyl)propiononitrile] np 119-121 *. 55
Exanpl es 54-57 The process described in Exanple 53 was repeated, using the
approprfat e chl oromethyl or chlorodideuterionmethyl starting material, to
give the follow ng conpounds: - 22 EP 0 296 749 Bl [err] 23 EP 0 296
749 Bl | I | Position of | | Position of | I
| | ExX 1 R4 substitution [err] | substitution Al M
ootnote), 5 1

50

55
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1541 - | - | - C( CH3) 2CN 3 | CD2182-83 1 55

- - [err] ER|0 296 749 Bty r | 2 10 1 56 1-Br 1 2
- I - [err] - 3,4 157 1-P 2 [err]

3 [err] 1561 I I i I

I I IS5 FOOITTOTES 20 1. StartrmgTatertat—was—prepared from

2,2 - (5-nmethyl 11, 3- 'BAfdEdAmAE)di (2- net hy! Ro8d¥ioRRf t Hil é) by Feducti ®n with
| i thium al urxni h desubeeiwbeiéml | owgBl by chiuBsistatican: Vi ih ¥phi PFbkasdd Or i de,
as 25 4 fdesg_ribep in the Ia}tter part pf Exanpl e 53, to give

2,2'-(5-ch =trile),

mp [err] 2! ! The startidg mat eri al ! was preparet by the processt
described 8G4 1 - ipn thedattgr_@@sut) Exanpl g 8, ugd hyl
: "5-di fet hyl e AN -

2, 5-di net hgléﬁegzoate in place of ne | 3

in deuberi |brofotm 678, 14 (194CBa)2CN71 og (1M, s), IGH26%-98H d%, 7148
(1H, d), 71066 [(HEr dd), 235 (2H, &), 1.86 (6H~ 35 s)cH,4. = 1 3,5he,
starting nptser i al S pregpare rpcess escrip@é inth ter part
of Exanpl e 859 Lsiyn\é\prret h?l 4-grl?r$oc§i€§*rcgt yl bengoate 462! iﬁ %?gace'of

met hyl 3,5! ; 4 Nox o deuterlochlorofbhrm 6 8. 18
(1H, &%, 8.0 (1H, s), 7.44 (2H, d), 5.36 (2H, s), 1.8 (6H, s). 45 6.
The starting material was prepared as foll owss- 2-Fluoro-mxylene (5g) was
added dropwi se to a stirred solution of alum niumchloride (6.4g) and
acetyl chl or Edetnotesni) in di chl oroethane (20m ), and the m xture was

skisr at room tenperature 50 for 1.5h. The m xture was treated

wi th cold 1N,aqueous hydrochloric_ 55 24 EP 0 296 749 Bl acid (100m),
the organic Mayer vva§"g’e‘&31‘d‘t‘éﬁriér]ld"‘t%ér%ﬂﬁ%ﬁ%ﬁa%'é“ﬁﬁ%etﬂ‘ﬂh%é'r ext ract ed
wi t h di chl or phenyllens d1(2—flechylpndpioachiexiYe)Chbs raductdbi ik ildghamd evapor at ed

to d ' i fjed f| ash
cﬁroﬁé?ﬁzfa‘sﬁﬁ‘ﬁﬁg.igﬁéﬁﬂﬁﬁﬁﬁé?gﬁd?%89&%31&%@{3%@?%5##% hfredtnar oo
[err] as el udftcriped dp\ieqlaytgy rart 19f Example 53 nket BYYen el 'off freshdneodin

m xture of t hé&e&c@idiﬁfﬁl(?ﬁhéﬂﬂ)enemtf‘ad@hyigﬁgﬂi&noﬂfﬂ:ﬁ&di WP RyPRGel orite

s i ut ca B 500t Thp 4rSFisde, ekt U8 plapie NG NG R
30

in the latter part of Example 8, using methyl 2,5—dimethylbenzoate in
place of methyl 3.5—dinethy1benzoate.

3. Nmr in deuteriochloroform: & 8.14 (1H, s), 7.98 (1H, s),
. 7.65 (1, d), 7.48 (1H, d), 7,06 (18, dd), 5.35 (2H, s), 1.86 (6H,
8). '
4, The starting material was prepared by the process described
in the latter part of Example 8, using methyl 4—bromo-3—methylbenzoate
40 in place of methyl 3.5-diﬁethy1benzoate. .
5. Nmr in deuteriochloroform: & 8.18 (1H, s), 8,0 (1H, 8), 7.44
(21, d), 5.36 (2H, s8), 1.8 (6H, s),
5 6, The starting material was prepared as follows:—

2-Fluoro-m—xylene (5g) was added dropwise to a stirred
solution of aluminium chloride (6.4g) and acetyl chloride (2.7m1) in
dichloroethane (20ml), and the mixture was stirred at room temperature
80 for 1.5h. The mixture was treated with cold 1N aqueous hydrochloric

55
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15 stirred while sodium sul phite (log) was added. The sol uti on was washed
with ethyl acetate, and the aqueoubEPRI6d49B3 acidified with concentrated
hydrochloric acid and then extracted three tinmes with 20 et hyl acetate.
The conbi ned extracts were dried and evaporated to dryness to give

4-f1 -3, 5-dj [ i d, A i . f thi i 6.79),
et hanol (106 Y00 be ¥ SrelAe 1a7Br e Beehmcod A Emfufnd phatey
under ref | uwasofurzher xsractddanbth Wdshoxapetimned uTher conbdined cexrrassar e,

and t he 5r esigyg d’ﬁ%dvﬁﬁgdawﬁgewﬁ%g?ﬁi%%% der! p&ﬂ}c

t twice . wth
et hyl 30 acetate. e conbi ne acetate ex ?’gcé%%\tﬁg?ee' %{ h%llf W th

2N aqueous resHiusn#ag ustfird dbyr flashachromabegnaphpy duaing dethydsacerader(103duced
pressure, t 4y GhoRm@PLIW befrdleuhr SerdrSesl EBLABE)D Dy YB3 PR

B Chout o ur Sy oy AW pefrdilelf Thg(ngéthyl 4-)fﬁﬁéér1§??w8i ?r%at/%?}l Ehigto-
was usee i n3pPItimeEhyiAcekophenoBedi net hyl benzoate in the processes descri bed

in the latter part of d%ea¥d ®£Sthisd aBétdphéncne Qﬁiﬁ.hh@Eﬂirbt1hvioﬁaf hypro-1, 3-

40 phenyl ene) di ( 2- h ropi,ononitrile), np 118 Jerr] Exanple 58 45 A
m xture of Q,"gl‘i"f %7 {’gﬁ'}lﬁ% i‘ﬁill'd%i’fd'l Eq_o"!]'sl yag stirred at reflux "For 0.5,
, 3- phenyl enghdi didlmtttvacpiapimarture was filutéd ko/siomlcirie@atésMahd sodi um

t at e’ 0. h | am id .170), d yat 2
heat od unde RS, YA 8 Sofla Rl B CloRY. Wy dapdy vt solBifon ¥8R1 ) anc
extract ed twasked\with eithyl aretate.c andnthet bguevmshplend exd ragtdsfiedr eieli i ed
d A ti f th
esi duerand oo deatad B58pHHIELS S0 P ERET Uebradila, pufel flake BT "2
ice bat i whieEBy} @cetaks.oacthe couhfinedr extracts O@mk)dnied snitevaporated o
m xture was gkpidssito AN zqmsimﬂsﬂdigtpgg%n(}g%@gwpg 1pandybeat ed with

saturated sodi um hydrogen carbonate solu xfTacted three
times with di chl or orfetiZRere 2fqthigc aetthi{f k) onethancd (A00B1Yrandd and

evapor ajsed tOnékntRec6d $RTFKur180aEAd (PEDS W4k Cheatb® JrRdk CHE1NR &Uéy ied by
flash chro flo ra hx usi ng net hanol 32% by vol une) in 55 chl orof orm as
el uant , torTE ¢ Jethanol was evaporated under reduced préssure, and the residue

2, 2" - [ 5- ( 5- eysnvaishied arith- dater) (Z200hi) | ethencapirdcted RLEY vakAPeyANi tril e),
p . 88- 90 .aIQteatset art ng g&terl al fgr t he above process Wgs obt ai ned as
| ons®- APETENEAs ICoFOBRINGE SHhVH3TRtate eXIrARSA VaFe Weshadwith 2N~

triethylam neu(mszgdmdhpc:ﬂog?ofprdﬁlé&mﬂd) egqggﬂ)ﬁed toEii;j}Qﬁgsmﬂgeéthti rred
at roomte r i chlori de (3. s an e
m xture vvarsnil géﬁelraegr%qyu%gbmot 5%1{%%r"ﬁ#ﬁlffeq’f'éu%ﬁfgﬁ%q%émq&h’@”stﬁl i was

washed wi t hwastused withedt afwtthenparafsmtiondr yness under reduced pressure,

and t he®r esi due was | 5€ ' I hyl acetate and

cycl ohexane, to iveﬁ{ae%lﬁ%/ﬁuf ?tﬁ‘{°§%®rﬁ%d-§§%#éy§!’§%r°§ ?()ﬂagt 5,“%“1@%—?64 .5
A sol uti on 6f methyl &.yilimerhyilbemzgnte fndithe | processdsadesqribed inuttier an

at mosphere [ i i Lho -

di -i sobytyl g%ﬁ%ﬁ?ﬁrrfﬁfdﬁ#glie?’d?%hﬁ%ﬁg%?ha‘%gé?%’ljgbné ﬁu\}/as %ld%fgg_]b’rsopvm se,
and the m xPhewylgae)d gﬁ"‘%‘tﬁﬂ-?é‘@’&@{'@r’ﬂ]‘-e}ormpauﬂrrlﬂﬁ%( 0.5h. Ethyl acetate
(1 mM) was added dropwi se, .

Example 58

45

A mixture of 2,2'{5-(5-formylimidazol-1-yl)-1,3-phenylene]di(2-methylpropiononitrile), (0.17g), ethanol

(3mi), sodium acetate (0.21g), hydroxylamine hydrochloride (0.17g), and water (2ml) was heated under

reflux for th. The mixture was diluted with water (10ml) and exiracted twice with ethyl acetate, and the
combined extracts were dried and evaporated to dryness under reduced pressure.

50 A solution of the residue and pyridine (0.08ml) in dioxan (2ml) was stirred and cooled in an ice bath
while trifluoroacetic anhydride (0.08ml) was added, and the mixture was kept at room temperature for 18h.
The mixture was treated with saturated sodium hydrogen carbonate solution (10ml) and extracted three
times with dichloromethane, and the combined extracts were dried and evaporated to dryness under
reduced pressure. The residue was purified by flash chromatography using methanol (2% by volume) in

65 chloroform as eluant, to give 2,2'-[5-(5-cyanoimidazol-1-yl)-1,3-phenylene]di(2-methylpropiononitrile), mp 88-
90-°.

The starting material for'"-!_h :above process was obtained as follows:-
A suspension of ethyl imidazole-4-carboxylate (1.4g), triethylamine (1 .2g) and chloroform (20ml) was
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foll owed by a saturated aqueous sol uti on of anmmoni um chloride (15m ), the
m xture was filtered and the fil tFF@29\E8BA | uted with ethyl acetate. The
organic phase was separated, dried and then evaporat ed to 10 dryness to

g' ¥gr 4- r g{ E’o tre}n Atur wq% orrye Es%g)] was adégdxgn rtﬁe ure was stirred at room
5 o rry I st hed ater dnedg and eva ated to r))(/ér,l%egss under

i
acet on| t I’e{hha t , az&@s-c I ure @8& #ﬂ rea IEI gn ni c>)( 'ﬁer e

was trgat edh ¥uitibh GG btfyl aaérfh rﬂu&ﬂo:%ﬂ\dthm ﬂfml)(u%&ér)an aRsphbs ofArgidnUs %W%s then
heat ed alstirfe@whio 4 T™M sdlutibn of-'a'lﬁob’ﬂy}étuld\fnﬁmi’ﬁan lih dibriFonvdttahe WRE wad .
washed waidthetrhigtire wabaheACkiRest 005 a'RfheP aSh.f ERYI abétdtd) (1RiDOWdNadaay &}eﬁaéee,
and t he ifaiowed byt aisaturatiSag@edus adlition of dnimdiun AREdSA{15MI), Qe yiktuRORE Ailidted dridhe
conbi ned figate mas tdiutadewith ethyil @cbtate The weganic phaael wad sehakad Sdried andl thoh @vdporaied e Was
pur i f i7ed dtygest teegite Adormekelitylimidazbly, mpsi78g79tet hanol (2% by vol une) in
C hI 0,— of or mAas rm;cp.ueanpf ﬁgrrgql-w-gltyllmldazole (0.5g), 2,2'-(5-bromomethyl-1,3-phenylene)di(2-methyl-

- [ 5- popipronire) ard aetorivils 12y} asreaeqowéwﬁbn@] 80h( Thereactipp| mixtare iventesated with e) |
rrp [ er r] acafic agid, ) and wager2mi, pnsk the) pixtyre wasthay-heatechgt 9P & for Oh- Gbenixtwe was diluted
trifluor Mw%t?fda%l d shfé Hth oty th&mwswbasz 2s bisied yilhspdiumophonate, and the

net hy|"&t '% *ﬁ‘m‘f °Sd1' 2"’#@9 B 9'6%19{4 |°1<tfaFtF ;r(\eﬂ 3 gyapoigied 1¢ he
resul tin 5 Py fnd U8t %Eﬁ ét‘f? ;?Wg?qré‘lh&r‘@'"? dnethangl (2% by yoiume) in
evapor at 1?&'"'(1 7S Sl to-give #‘ idazq-LXY-LerPOgnyipre g2 mathdprarionopjiiel e

hydr ogen car bonate solution and the m xture was extracted with ethyl
acet atg. g et ract was dried and evaporated to dryness under reduced
pressureﬂm&t‘he residue was purified by flash chromatography using

m3t hanol ( WadiMiory of V8Rriaboid @'Gﬁéjllpirﬂﬁ@&abﬁl@%cﬁ% PInthds: adlidy @i/ 2 [5-(1-hydroxy-1-

- (5- h\ﬁthﬂ&hﬂ)yisﬂheﬁyﬂdﬁa]]dl@néthi' roierahitrilby, Y(b.27g), and the resulting solution was stirred at
et hyI ] - 1ro3mpbimigtydues) )} @8k dndRén Svaibi24di t6 aRHdsE.IThb Posidud \RasGldatd@ Wit AHBERS k&fiuns ed
as t hes hyytirsgem taidnate soiatioh andihe hibdure (v& éxtractdd with ethjN&@etleTHel sRactWisCdried land OF
t he abov evaporatebioairyiess ubder pEdagea pRssuSarkiMd residie wls plMlicidy Whsh@RroMktography using
net hy| nagetaioli(tic by eolune in dichlasdmisthianedasodlusntiiio §idn2.2-(SvEanetifER@d HA\2rtridaokTHIMUL €S
to a sti ehybil.3eHemtidne)di(@hethwiropidnorrile), Which-Wak -chayautetisell-amtrs ydradniyide) date mipotE5 €
%‘h’ 35qg) "¥B°tetrahydrofuran (20m ) at [err] under an atnosphere of argon.

e m%t ur ghqveiarting maquiationthe ghayaraxemple manba rsenseed 4t folawsand kept at room

t enper at ur & 34 rs°'Ef'°5I?f methdmagnesium ehioriglp i tetralydrefuram (3o ) yeel ledderd | ayeri minutbgito a
sol ut i ons%'g@) Aolytion eimetiyl 3 Srbisy1-Gyaac-Bmethylathyarneste (1 Jpa) in tafrahyrrefuran, (20mitai-63°e and
the comb[e4k F‘P%ngfg ol IpQn- Jhe migtute, yrps é\)‘%{"gﬁ‘) foayasm to f?°@r;gfw&?§"fm o A

pr essur e a ] h, then treated with 1N aqueous hydrochloric acid solution (20ml). The mixture was

L B R S S T

descri be w' o vvas repeat ed, using 5-bronopyrimdine |nstead of 3-
brom)pyrg gsoand a reaction tenperature of [err] to give

- - (5-pyrimdinyl)nmethyl]-1, 3-
phenyl ene] dhé JréBishb<RfikeR ANBRIMbIT 44 vas hedted)- dstig: 5-BrRmof MMM Cinfidad ot 3-

SO| Ut [ Onbrﬁﬁlopyndme and a reaction temperature of -110°, to give 2,2"-[5-hydroxy(S-pyrimidinyl)methyi}-1,3-

- [ 5- pHsnyigrBlditaeethylfrpigagiiii mpTeg-tapk ) - 1, 3- pheny| ene])g 2" me ¥1y | propi ononi
trile) in dich- |oronethane (2m) was sti rred under an at rmsphere of argon
at [ ems | Exemple@®1di et hyl am nosul phurtrifluoride (0.07m ) was added over 5
m nutes. The solution was allowed to warmto roomtenperature over O0.5h,
then so tr dasaiyforniot R2dEr{ichydroxysto@ipuridybryettvid Sreherariehaldi@imethglptonipiapitrile) amdicbhe
m xt ur e lﬂ@g‘e@mer@'é'ﬂ @@s pliffed andey em ateosphipre oF argen & -70rhwhile diethylaminosulpburisiuotdener e
dri ed anfd-O&0hWas addetiovers Minyta Jhe sofitien was alinwed tp ‘gﬁ'@é%re%temﬂrawtemewémm was
puri f |5‘édt“l?§f’ Bé’ﬂ“ 'ngﬁ’v';e n 'Bg’laﬁ’ olgtion, gngtha, mixiyreenas extragted hice with @thyl

pent ane ed and aporated to drynessI under reduceéd pressure, and the
s it
2,2 -[5-F g ;tgfo ?wg wﬂwmﬁ@m L spele g s T

’;Im42| ng H ) f“ﬂ'ﬂ ?hrg%?m ?3“ '55 26
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EP -0 296 749 Bl Exanple 62 The process de scrl bed in Exanple 61 was
repeated, using 2,2'-[5-(1- hydroxyEEo@@-6 ﬂ? di nyl) net hyl ) -
1 3 phenyl ene] di (2 met hyl propi ononitrile as starting material, to give

-[5-f 1 EHgh ggzpyrlmdlnyl)rrethyl 1,3- 5 _
phenyl ene] t hyl propiononitrile, np [err] Exanple 63 A solution of

- [ 5- ni COtrhgrddoss] dededdB® WYEEMHS 81 (vas FSBdatdd! (Ring Ri2QBY MydFol)- £ {5-dyARidEY ety
dl ChI or onet, Higtshylene]di(d- ﬁetﬁj}lﬁroplﬁbnlfl@ fa ]slakﬁﬁéjﬁtﬁteﬂ’d" 16l IVPQ E’tlﬁ‘-ﬂtﬁ)rj@c gyﬁé/\mpl)ie)\ﬁ@ﬁyg
t r eat ed swi phenyttinejdiRyrhesipispioridnthelimip 72f4e0r i de (0. 3nm ) and the m xture was
kept at roomtenperature for 3 days. The m xture was treated with aqueous
sodi um hydbenpaégar bonat e sol ution and extracted twice with diethyl ether.
The ether extracts were dried and evaporated to dryness under reduced
pressure, ané soion ok i2@lis-nigetinoyhiSirhengldnedi24methgipropibnooitrie) A8 Hy ,dichisiomgthatehy |
ac et at ed( 40wh.1s-70 b edersn ﬂtmm of argom avatraated twith digthyjanyieosulphurtrifiuoride (0.3ml) and the

- [ 5+ ( 1midurgiwap kept at.rgom tmpgeratuigyfen)3.dews: e mixtureanas esisd withednuropsodiug hydrogen
mat hyl pr o;ﬁaﬁ'ﬁﬁﬂ‘ﬂ ?qlqtl?rband f figewi ]dletf'gl g@pr (Ti\e [therggxiracs were rpd |qnd evgporgedd® (1
H d), 7.& "fsﬁit‘"d%' ’°d“9ede%°sel2?4 an ° fe?'dseaw Pwlﬂeﬂiawjﬂas chyom o_smw ysing offfybacetate
ni cot| ngﬁyl( 7 L{E)%eﬁtaﬁ% (? L-pliflgcrp-1-fpyddybrinet 39)’13 gheaylgngldi(2-

'?y ‘f jtrile pho><| o: 6885(1H d) 8.75 (1H, d), 8.

obt al ne 5 (1H, d), 7.8 (1H, s),

-[ 5- hy 4 | nay QE 2 net n|tr|Ie)
(0.1 ), & ch xfafe s’al" t°n' ko Eﬁ.’f }jﬁ@ﬁ ey
stirred atlorBﬂQtﬁgnB %m?raﬁtf H\Fr in 1g) ;b ngd
By f | ashy CHsHSRRIREFAREY piifidd)By ‘ﬂ hroﬂﬁﬁ&r@ﬁhpy lfs % Vaéé% o l’)ynv in dich-

| or onet hangrom&inddb H@é]&ani 8 gb ¥ 8"-[5- mcotmoyl -1,3-phenylene)di(2- methylproplonomtnle) mp 87-89°.
2,2' -[5-nicotinoyl-1, 3- phenylene)dl 2- et hyl propi ononitril m [err]

Exarrpl e 64Exdhple 64 Sod| um bor ohydride (20ng) was added to a sol ut I on of

2-[3-(2-o0x0-1, 1-di met hyl propyl )-5-(1H 1, 2, 4-

triazol 251- y| Sedliumy borptiyenivel (Rordl) rves laddqar 0z sohdion b 2-[35(2-0xoF 1CRdhéthl IRcpy 6316+, 006 d

i n Exanpl drig2ol=1-yirfathy))plienyll metinviriropfoferiitile grmabatel @s Kbsctihed dn Egetnpotd + 40ardh) it ettiaddl m

t enper at ur@mh and thgmixturg wasritived aroom denthetatwes ir WBht Mharmixtre wasddilated witic vatek andt h

et hyl aceteytrasted pii) othy| @ceiate. and the wiiractyas diiedzand evapeorpled tet deyhessounderyeriucesl puaseles.
educed pr"é’g Jepidue wap, gurjiigd by desh\garomatagrphy evping ymethana) 1% by onlimelgn gihiyacetatsiang

hanot? ( “%"bex}l Yol Q%S??é? F-@hyriexy-4 d wimathyipeey 3(1 H 2 driaeol-1-vimpthy DRhprydl-2-methy -

2- [ 3- ( 2- hyRRPIRGIHle. IRFSHEL fy | propyl ) - 5- (1
H1, 2,4-triazql | met hyl ) phenyl 2rreth|- ropi ononitrile, err
Exanpl e 65é—§'rgu A y )sgl ut?/o]n Y IO2 FS (1 - hydroxy m ]
-net hyl gt hyl ) 5(‘1;0 }24tr|a§ th

t hyl Vt"'l?
v”ft hytlrolrgt éﬂi}%ﬂﬁoﬁ&nrzﬁ. mtﬁua a ‘gﬁ 3 m']z(ﬁ' 4%?3

dapﬁ"éis e
18 E'JHu@WﬁsprJ &ith &Je s%&'ﬁﬁh @ﬁ cdr ‘§d"ﬁv
tr eat ed vvwath ofhGIILEROES. ﬁ@%mméay&fr&&%r&@frebgﬁ@&ﬁpégém'd%es’s}rhaaér ué@d)ﬂ'ééglfre vas
extractpd shiine fesitué WaiuRtied b3GRENhRmatbGHEphy Alsiab BR aBatts ACdImMMRN dive BX[8-R6braHyA
evapor at ed-(1191,da¥Red-S-yisthgphéry i} GRthylopiorira. NP in ddutbribdiRrofoRi:| S08IE (1WELS), 8.0
gU{ |3 fied M, fs}l ash(iahmpreg OH/m)pNEs (1HINNFI5PRH ), 282 aHAME 1. a56HE)UIA2M (BH,Iq) g1 ve

i sopr opy
5- (1H 1, 2, Efaropi¢ 8670l - 1- yI et hyl )phenyl ] -2-met hyl propiononitrile. Nnr in
deuteri®chloroform [err] 81 (1 H s), 80 (1 H s), 732 (1 H m, 7.18
(1 H m, 7.8%9iue of 2-[gpromg-54Hi- (%ﬁtﬂa@) 1-yipeiyghplienyljL- rrnwlprsnpmomlq (0.38g), dimethyi-
(6H, d). @{g ife (%15) wpwpg(t:szplge @092)_ g_gqrr nd5h ted under reflux for 8h. The cooled
H1,2, 4-t r'“"&'i’ I‘”ai i t??e‘f" ?ﬂ‘\' H?*P Slum. WE'!' "Efb(‘@ih'bﬂ’?dt the mixturgy was sfiggpd for 10

di met hy - 8[95'° T“§(?°’PJ9 %{gct%wqr? F(ﬂﬁ!’ %i'ﬁcf"ap
heat ed Elﬁnd’@led t uc P'Pées ‘5?1 a@ %""' f'@ %CH

pot assi um t ° ne ' 98] t ﬁ 'ﬁt’laF‘Ml V\"B? i)EPe“V']
m nut es, x 'roa%l B4 © ahra "set g xy/\ﬁ'r?‘i'*? csﬁ '(9? ane The conbi ned

extracts wg ,éjéf ed and evap- so orated to dryness under reduced pressure,
and t hegr ES‘%ESPUE—\ABS purified by flash chromatography, using nethanol (2% by
vol une) in chhied oFf 5236 oehetgeHomethil- 1§lp}i€hy@ne{]£(2%éﬁ199ro§io:(olutrﬁé‘) J(O:?Sgg 1lolalizQb - 1
-yl met hylg.pigpauldmethyrdimidivé @m) WeORRBA ktisob or 20 Rherhikifie!was ot with Fater (20mi),
hydr ochl orahdlextetbd with efh@ir dcbtate, and the extract was dried and evaporated to dryness under reduced
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Exanpl e 67 55 A m xture of
2, 2' -[ 5- br omocyanomnet hyl - 1, 3- pherfR @888 P49 B1 net hyl propi ononitrile) (0.33g),
124tr|azole(0 34g) and dlrrethylforrramde(Zrﬂ) vvas stlrred at [err] for

ol EHR MR b ﬁp{q;égr’%r e Ry A

Chromit ogr agg Eé’eartrh@'nﬁ'tgna?;';" @5\53 as\69 iOERs ?llgwéj' Ch’ | ororret hane as
el uants to QmkRirelef2 Z'-E!ﬁfhﬁhbﬁa@fﬂ | a%h%y%nédr(zfrﬁeaﬁﬁ opidnonitrile), (3.4g), tetrasthylammonium

- y1') met hythanitie R BRI etHate (1 0FR] Vas! sk ARtk RBIA termHokatukd 180 1h. PHAAEREIThikiG® 28'S
t he hydr aashe® thradainfa with wirs, &rﬂaa'aﬂéavapora@Wﬁ dPinadstundd réided radburd, Qhd hb PesBOV €
process was replystaliisag dromSethanbl| t0\Wve 232'-[5-cyanoretfiyi- 3iphéryRite)di(2-methylpropiononitrile), mp

, 2' - (5- @&r®r.omet hyl - 1, 3- phenyl ene) di (2- et hyl propiononitrile), (3.49),
tetraethyl srmdiraint thisaoyarbdeethidodompaund (th),ch2-dichtumethasen @ mf) ldaibromives(028mly vadl at
room t enpestagtunder réfigx fofl ii2h. Thegeactianotiktana was sissolved maishloverpétiztie (40mb end thersdtution t h
wat er, dmevashedtwithwaisn idriedcand evaporeisd tessynassdmder resideed axbspres Shamesiduearad poriiied
r esr due Wadash crppateaanhy yeing qthybesetater {20 by valumg) ipapetroleum sther (bp 60-80°) as eluant, to

- [ 5- 8yaRgriebRyPvIncgehrd iRheriopefiRauetyipropiopanizillomdRetticl e) . np [err] 10

A m xt'®ire of this cyanomethyl compound (1g), 1,2-dichloroethane (1m) and
brom ne E@‘;"’,_Eﬁcﬂ— was heat ed under reflux for 12h. The react ion m xture was

o723 ons SRR e i e SB A0
puri fig '63 gyrap R A i R e SR "t"ia “volune) in
petrol eug;(ae,{pi; (bp 60 80 [err] as eI uant, to give

-[ 5- b‘r‘O‘er'CVanorret hyl - 1, 3- phenyl ene] di (2 met hyl propi ononitrile), np

108 111 er rA 2055 (ms 30MMoR oﬁ&d-ﬂhl%t%%ﬁﬁ& v4S 36deh AWt in QT i oMB3imino-1-
repeat ed|[3,8.t5d(1}€lahd i -MatE Ry behSHEIMCH Y- tridzoifin?} bdimiddZ BdE 2Nt ShuBdu¥ Ehydrochloric acid

- [25- CIpMNQntiNG SiAtOdxcebs ot Nttt VAl prelsert- THaCKRHicANRIs ChaktRd FRth R¥HoID hOUEIRE® Wil T i | €
) , NP [ esddjurBaragérecdnidndle, 209 ektiatteg twicd withiohi}l stbta®OTHeldSMBindd éthye atetatd\E)ridts WaS
added dr epreidsed and examtatadrie dryndss tand the dsidde was rROrystallised from a mixture of ethyl acetate
[ 3, 5- bi sérid cyclohexarie- twegivey B2 Br1H) kexrrazbit1-yimdthyl);13;pheryleha)di@imethylpropiosumitrie nep1d 2N

gueous Bi8&°ochloric acid 25 (10m ), until a slight excess of nitrite was

Sﬁ’éseﬁ@ THbe starting ajerialferthaeboyrcarample wascobtained asfallews:al i sed wi t h sodi um
hydr ogen cdy mixveg of 2 %ﬁ'@mmeﬁwl'b‘dphewlwe)dﬂ-mﬁhmfmor@ttﬂdt (X089). Fawinc-tikhR2Aed
et hyl acE&iezole1.659) P%E’cﬁcgmmle@'d} vascptinadent §0°afon 18 Ere reigure wendilyted witiothyl ecetatssi due
vvas recr %afl E ‘%@ e olidh whichy csystpflised; ‘gzlf'“&'e%?ﬁtt% SR d-agyretidheRisheyane1yi ve
' qthydlogn z¥"1ﬂddet"af°'S'z'F‘rPé‘i"H‘§ﬂ- e 195319 freny | ene) di ( 2- net hyl pr opi ononi tr
[ I e E;(Lam%é ;|éerr] 30 The starting material for the above exanpl e was

obtarned ows: - A nmixture of

- (5-brgno TPV i S5 HAh AL ORISR %ﬂ %‘az
4 am no- &)Sbb)l ami @Zﬁq};iei iﬂ gg{% ?ﬂﬂrbm@ gtL 1 Ah frﬂ? ity 5"{3 9&
50 [er,,g] thFH’ge oon;r ?np l&ﬁ@ at%@p fﬁgrgd raté‘@
cool ed, ahfdd Wik ol dostatiisml), dnbi YhetsBi dn%ﬁﬂre drog LiPcbol&Re, dried
4- am No- and &a&ramdsmdrﬁryﬁn@helmsraw Yaas! gkinen| thﬁshz r198.5Q vbilid of

br om de, métparbk in' dickidorkattan®|ae efdntAo givél zt'%-@yrirﬂéin-s-glmgt'hyl[-ﬁs-b nylérid1cs-Rethyl-

- (pyri m propleronitrile), mpt 1321341, 3- phenyl ene] di (2- met hyl propi ononitrile),

(0. 55@, t Mhestatgomateriel i¢rGhedbnte) proctésHwap abthisedias fllaws:-car bon (0. 02g) and

et hanol ( 1@n$ojutiquaef 2:2-[Srhyerdxytir(pheimidkBs-yiyrethglicdphatylaneldi@-rhathpeaphenitdie)a (032g),

at nos pheinidighigtomstbenedSrilpwas i@ated witht tienybehtbridd 01 1rhl) andaecrdixtulwas héateduadee reflas
for 0.5h. The cooled solution was freated with aqueous sodium hydrogen carbonate solution, and the
mixture was stirred for 15 minutes. The organic phase was separated, dried and evaporated to dryness, and

50 the residue was purified by flash chromatography, eluting with 1% by volume of methanol in dich-

loromethane, to give 2,2-(5-[1-chloro-1-(pyrimidin-5-yl)methyl}-1,3-phenylene)di(2-methylpropiononitrile), mp
118-121°.
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diluted with ethyl acetate (25m ), and the solution washed wi th aqueous
sodi um hydrogen carbonate, dried aRBO0L98389 Bled to dryness. The residue was
purified by flash chromat ography using 1% by vol une of nethanol in

di chl oronet hane as eluant to give

2,2' -[5-(pyrimdi ﬁfﬁfﬁﬁghyl)-l;S-phenylene]di(2-nethy|- propi ononitrile),
np [err] 45 The startihg /k ial for the above process wa% obt ai ned as
follows:- A solution of AR‘ :

2, 2" -[ 5ghydroxy- 1- ( py g4 ch t hyl*17 3- phenyl ene] di ( 2- net hyl pr opi onon
itrile), (0.32g), in &fchl etpane (5m) was treated with thionyl
chloride (0.11 m) and tRe mixture was heated under reflux for 0.5h. The
cool ed solution was treated with aqueous sodi um hydrogen carbonate
solution, and the m xture was stirred for 15 m nutes. The organi c phase was
separat®d, dried and evaporated to dryness, and 50 t he resi due was
purified by flash chromat ography, eluting with 1% by volune of nethanol in
di ch- | oronet hane, to give

2,2'-(5-[1-chloro-1-(pyri mdin-5-yl)nmethyl]-1, 3- phenyl ene) di (2- net hyl propi o
nonitrile), np [err] 55_28 EP O 296 749 Bl [err] 10 15 [ EP O 296 749
Bl Etf 0 296 74%‘612':]‘?.3 A (substituted-aral kyl ) heterocyclic conmpound of
the formula I: [er 15

meRei n [err] is an azido, carbanoyl, cyano,
fornyl, hydroxy or nitro radyfa 3_1-6 hydr oxyal kyl , al koxyy,
al kyl car banoyl , al kyl t g0 phi M “or al kyl sul phonyl radical, a

2. oyanogt hyl radical, ptLi =% bearing one to four 1-6C al kyl
substituents, or a 2-6C & anoyl, hal ogenoal kanoyl, al kanoyl oxy,
al kanoyl am no, di al kyl carbanoyl or al koxycarbonyl radical; R2 and [err][
whi ch may be the same or different, are each a 1-6C al kyl, deuterioal kyl or
hal ogenoal kyl radical; or [err] is a 1,1- 20 di cyanoet hyl or
trifl uosomet hyl sul phonyl radical; [err] is a hydrogen or hal ogen atom a
cyano or nitro radical or a 1-6C al kyl or hal ogenoal kyl radical; [err] has
any of the values defined above for the group [err] but is not necessarily
the same as [err] gr 9_?%5 any of the val ues defined above for R4 but is not
ecessarily the sdqdza N 0p "\a carbanoyl, 1-pyrrolidinyl-carbonyl,
gi/beri d¥nocar bonyl, nor phol i nyl of nléé w7adi cal, a 1-6f al koxy or
hal ogenoal koxy radicalégg -'d@l'ﬁ g al koxy- ca#nonyl
radical; Ais a nethyl &e_orbyene radical optionally bearing one or
nore sub- stituents seIedEéd from deuteri um and hal ogen atons, carbanoyl,
cyano and hydroxy radicals, 1-6C al kyl and al koxy radi cals, and 2-6C
aIkanoYFoxy radi cal s provided that when Ais linked to [err] through a
nitrogen atomthereof, it may not bear a hydroxy, al koxy or al kanoyl oxy
substituent on the carbon atom

‘3v221<BCL o

;Zﬁ-
45 Ks
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adjacent: to such nitrogen atons; -and £ 4J isalHI12 4-triazol-1-yl,
4H1,2,4-triazol-4-yl, 1 Him daZR 0296749 BYH 5-cyano-1 Him dazol - 1
-yl, 3-pyridyl or 5-pyr|n1d|nyI radlcal or a1l Himdazol-1-yl radical,
bearing at the 5-position thereof a 1-60 al kyl substituent which is |tself
optionally substitutedd¥,one or nore carbanoyl, c§dﬂg, hydr oxy or 2-6C

al koxycar bonyl radicalsf provided that when [err] is a hydroxy radical,
[err] are hydrogen, a net hyl ene radi cal and is 3-pyridyl, is
not a gethyl or a 2- 0 t he pharnmaceutically

~-1 nethyrerhyﬁ>rad|cal
35 acce S radi 4 jjop salts ther \Q u d s clained in
claim1 wher E"ra]?H;r rl] is an alE’ carb EF‘O"‘a.yano fo?png dr oxy,

nitro, hydroxynethyl, 1-hydroxy- ethyl, 1- hydroxy-1 neth thyI
1- hydroxypropyl, 1-hydfoxy-1- nethyl propyl, 1-hydrogy hylpropyl,
1- hydriexybutyl, 1- hydroxypentyl, 1-hydroxyhexyl, thoxy, et hoxy, pro- 40

poxy, i sopropoxy, butoxy, isobutoxy, sec-butoxy, tqf but oxy, pentyl oxy,
neopent yl oxy, hexyl oxy, nethylthio, ethylthio, prop 3h|o i sopropyl thio,
butyl thio, isobutylthi®, sec-butylthio, tert-but MQ, pentyl- thio,

neopent yl t hi o, hexylthﬂo, metiStsoutphi nyl , ethyl g nyI, propyl sul phi nyl,

i soprdpyl sul phi nyl, butyl - sul phinyl, , (ﬁfﬁg
but yl sul phinyl, tert-butyl sul phinyl, 6%§fQ$§%P 'iny'T ng' e ‘;Fsulphinyl,

hexyl sul phi nyl, nethyl sul phonyl ethylsulphonyl prpyIsquhonyI

i sopropyl sul phonyl , butyl sul phonyl, 45 |sobut§LsquhonyI

sec- byp yl sul phonyl , tert-butylsulphonyl, pentyl sul phonyl ,

neopent yl sul phonyl, hexyl - sul phonyl, acetyl, butyryl, isobutyryl, val eryl ,

i soval eryl, plvaloyl hexanoyl, chl oroacetyl, dichl oroacetyl,

trichloroacetyl trlfluoroacetyl 2,2, 2- trlchloroproplonyl

2,2,2-trifluor opé ’5\ -tri fI uertej)ﬂépl onyl , C_:O;_Mé

1,2,222-tetrafl roproplonyl perfluorwproplonyl !
2,3, 3, 3-pentg@f I'ONyr obut yryl, _2, 2-di 35 0- 3,3,3- triflpsrovytyryl,

2,

4,4, 4-trifluorf ryI 575, 58T f | ug

but I , t I I :
vl oyl o '3 hexanggTo; o Oéxgmzﬂ) ¥Qﬁ Isggz'gﬁﬁyranldo Hf}d

al oyl oxXy
IQ‘sf)but""?/ramdo ﬂteranldo i soval eram dg, pival am do, hexanam do
nethoxycarbonyly t hoxycaronyl, propoxy€arbonyl, isopropoxyd rboﬁ&l
but oxycar bonyl , i sobut oxycarbonyl, sec-butox- ycarbonyl, te
but oxycar bonyl or pentyl oxycarbonyl radical; [err] which y be t he sane or
diffeggnt, are each a nmethyl, ethyl, propyl, isopropyl, bfyl, isobutyl,
sec-bdtyl, tert-butyl, pen neopentyl, hexyl rldeuterlonethyl
mono-, di- or tri-chl ororred@icurmno- di- or trifluorGfetfél, 2, 2,2-
trichloro- or trifluoro-et , 1,2,2-trichloro-or trifjuoro- ethyl
pent af | uoroet hyl , 2, 2, 3, entafluoropropyl
2,2-di4@hlﬁro-3§3,—3'-‘trifl or opf op 4€-¢—ﬁﬂfluor
5,5/5-trifluoro ohe
1, 1- di cyanoet hyIm%r rP#uoromaté"—q3 Iphon)ﬁtt a@'é ;
atom a cyano or 31 EP 0 296 749 Bl nitro radlcal or a 1-6C al kyl or
hal ogenoal kyl radical as dgﬁlned above; R5 has any of Xfie val ues defined
above#4 or the group [err] i's not necessarily the same as [err] or has
any of the values defined above for R4, but is not necessarily the sanme as
R4, or is a 1-6C al koxy or a 2-6C al kanoyl or al koxycarbonyl radical as
defined above, or a carbanoyl, 1-pyrrolidinylcarbonyl, 5
plperldlnocarbonyl nmor phol i nocar bonyl or nitro radical, a fluorine,
chl or®he, bromine or iodine atom or a nmono-, di- or tri-chl oronethoxy,
mono-, di- or tri- fluoronethoxy, brononethoxy, iodonethoxy, 2,2, 2-
trichloro- or trifluoro-ethoxy, 1,2,2-trichloro- or trifluoro-ethoxy,
pent af | uor o- et hoxy, 2,2, 3,3, 3-pen- tafluoropropoxy, 2,2-dichloro-3,3, 3-
triflyoropropoxy, 4,4,4- trlfluorobutoxy, 5,5, 5- trlfluoropentyloxy or
6,6, 6-trifluorohexyloxy radical; Ais an ethylidene, propylidene,
butylidene, 1- or 2- nethylethylene 1,2- 10 di et hyl et hyl ene,
di deut eri onet hyl ene, dlfluoronethylene, hydr oxynet hyl ene, cyanonet hyl ene or
car- banoyl met hyl ene radical, or a 1-hydroxyethylene radical (in which C1
of the ethylene is linked to the benzgpe ring).




3. ‘A conmpound as clainmed in claiml or 2 which is a hydrochloride,————
hydr obroni de, sul phate, nitrate,- 15P02963®8hate or tol uene-p-sul

4. A conmpound as clained in claimi1, 2 or 3 wherein [err] ﬂ“ﬂ“ﬁﬂ“ﬂﬂ]ml
cyano, hydggus 1-hydroxyethyl, methylthio, nethyl- sul ph|

met hyl sul p onyI or acetyl radi cal R2 and R3, whi chhrr:ay beflthe sarreholr

di fferent,qang r nmet hyl or uor onet hy

radi cal ; R;'4 {\ssgﬁﬁd&ﬁéﬁhﬁ&%ﬁ%ﬁémﬂmi%o#ﬂgwrr%%fom ne atom or a cyano,
nitro, |ssopropyl or chloromethyl radical; [err] is a 1l-cyano-1-nethylethyl,
1, 1- di et hyl - 2- oxopr opyple¥® ?cerbarmyl 1- met hyl et hyl ,

1-cyano- 1-trideuterionethyl - trideuterioethyl, 1-

cyano- 2-fl uoro-1- (quororrethyI)ethy
1- cyano- 1- et hyl propyl, car- banoyl,
1- nor ph@l i nocar bonyl , acetle?‘)‘r
et hyl ene, ethylidene, isopropyli

-1- nethylsulphonyl)-ethyl,

| rbonyl,
bonynqgadlcal A |s a net hyl ene,
dideuterlonethylene

hydr oxynet hyl ene, 25 cyano yl ene, fl uoronethyl ene or

di fl uoronet hyl ene radical, or a 1-hydroxyethylene radical in which the

car bon atom bear| the h droxy substituent is bonded to the benzene ring;
and [ert] is" °’ i ' ary azi °r Faibagiovly cypno. farpvhy hydrowy tor jnip gpdicel. a,1-6C 1-hydroxyalkyl,
1H i ni dazol -3 'a' rc g 't' 'i h'"!' jpikvisyinhenyh, F'caiﬁ-%%@atﬁﬂlfad'ci' opfipn-
3-pyridyl or ’éz% pents, or 2 %??%"Pé'f‘??% ?"ﬁ" oY:m 1

Vh-e’r ei nzo[ err aﬁoez?hyp&atn ofdhn yl Ip h o en a? o or nifr
-yl or 1 H-1iagiatr bt I or -halo 5 a‘t r['goupal m
5 wherein [ehfFi"’Rd@Q;uh isl rBt J&@ssg'ﬁypﬁlps rhd R‘ﬁ 'd? h any yes defn for R*
trideut eri onBithy hot masbisserly She sV Fl‘sor% BRbBMMdT - ollﬁthﬁ@é}ﬁdﬁl}l' indcaBbiiyl,
I’adl cal . 7. AofphdliRetdBehyfr Ritrd iR, & A-6E! Aol dr lkoxy radical or a 2-60 alkanoyl or

- [ 525( 1H- Alkoxy-Barbdnilaadibal; 1A Y& iﬂﬁfe{hylbﬂe' dr, ey NathcBINGHkitHally’ bearing one or more sub-
n‘et hyI pr opi ostituentsrselbegd from deuterium and halogen atoms, carbamoyl, cyano and hydroxy radicals, 1-6C

-[5- (i m el ehd dkoyy raditatsy brid-216C3alkahaytvyy agiedls shovidad It Wish PO mkeo IR Ttlfrddgﬁ})a
2 [ 3- (1- hydnitsegen atomehengof, étniay Inyt-tear(alhybitedy, alkoxy or alkanoyloxy substituent on the carbon atom

4- t ri azol adjacentiesualy hiyqgiew algrhg; add RPas h Y24 iagetad1yl, #ii-i R d-triazol-4-yl, 1H-imidazol-1-yl,

}/2 - [ 5%di debreyang-gH-imidpzol-1-yl, 3-pyridyl or 5-pyrimidinyl radical, or a 1H-imidazol-1-yl radical, bearing at the
(1H-1, 2, 4-t r PRIBIP0 theyqof get-By |alkyl Sibgiituenty Whishe iscifsip optionalie sukstiiutsrreyhgrie- &, 1Borg- t
i deut er i opr ofARANSH; RG9 '°6¥°’29°93"‘° argerybadiealsi o(1 H-1 , 2 4-triazol -1
-yl ) met hyl - 1P'°3degﬁl?ﬁ F '%l? Pysirore rad ?'p'?s t @i are hvdiogen. @ is Fmpthyienegaglicland t he
nmanuf act ur e 5‘§ & MeWed § RotiprarirRethyiRiRy! Rdieah rAse jtee Bharmaceytically o

wherein [err Elffér§ntammo galgfg%ﬁl: - %:T ﬂkg)grfjr ?kqgé:?rgd'%? ; W I or"?%f a ag@rqr]
R is aﬁy ro en or

reacti ofi of 3 ‘3? "SR Heeh: Ia II 45 [err] 55 whereln Xis aknown
di spl c IC C

[ |e EP] agreab"l. ?&c,gux ,:JUI?& sgglgﬁ*f% {nvé‘il' nr' 1 wherelﬂ- %éé "ﬁﬁyﬁﬂgg# ﬁ(g'y yelatl;)'
derivative thele0Q d pro. _

i nvol ved in E&? fs@ﬁ@ﬂo&ﬁrbum( h -bbs loxy, 'S

&
protected bymahHRieVdmyiihis, pﬂﬁﬂﬁ\mPEE ﬁﬂon&tﬂﬁlg%butyi‘i'lﬁrs%a tﬁ{hlo 15r?-b ha pentyl-
protecti ng gthRHibopsatyitiisIhesMhio, et ial)lptflrﬂl' ohi) Qﬁﬁmﬂoﬁm n'iy?’ bityl-
hydr oxynet hyéuiphryll Bebutylipkiiyl, 38c- ®Dfls@hitlyl, YertbulyBilpHinyi, edmty?sulphyﬁl n{axr)éﬁ&iam& e
radi cal , in hdxjisliphByl]l mefhyisiytosd, rmﬂylsmpldmﬁﬁﬁromsumhdnap Woﬂy&ulbﬁbﬁylb&ﬂﬂﬁﬂbﬂoﬁyl ng,
the 5 pe isphetytstiphenyl.osechintylsuighomyd rirdbundsulphoniyih perityisulphdngl, hdopentydsdiphsiK hexyl-
wher ei n [ er r§uldhenyh achityl.dhotyryh daobutyryl, \aleryh tisovelleyh epivialayli tezdnpyl,agbloioasedd, ldichloroacetyl,
substi t ut ed wshigleacotyletifluprnacatyl, 22t tfichiordpropignyh ré2, 2xtfifluctvgropipryl, O tritticdoprbpidrye Nt S
in A defi nedl-&bétetrafiugioprppiemyl, alPRrAlucroprapioayl. 02,3, 33rpentaiuardbutyryh e t2@-dinbipet | 8,330

corrpound of Ylﬂf@ropgyrwm 4.4, [I@r'ﬂpqrovalpryl 5,5,5-trifluorohexanoyl, acetoxy, proplor.Ionxy butyryloxy,
isobutyryloxy, valeryloxy, isovaleryloxy, pivaloyloxy, hexanoyloxy, acetamido, propionamido,

butyramido, isobutyramido, -valeramido, isovaleramido, pivalamido, hexanamido, methoxycarbonyl,
ethoxycaronyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-butox-
ycarbonyl, tert- butoxycarbonyl or pentyloxycarbonyl radical; R? and R3, which may be the same or
different, are each a methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, teri-butyl, pentyl,
55 neopentyl, hexyl, trideuteriomethyl, mono-, di- or tri-chloromethyl, mono-, di- or trifiuoromethyl, 2,2,2-
trichloro- or trifluoro-ethyl, 1,2,2-trichloro-or trifluoro-ethyl, pentafluoroethyl, 2,2,3,3,3- pentafluoropropyl,
22-d|chloro-333-tnfluoropropyl 4,4,4 trifluorobutyl, 5,5,5-trifluoropentyl or 6,6,6-trifluorohexy! radical;
or R'R2R3C is a 1,1-dicyanoethyl or trifluoromethylsulphony! radical; R* is a hydrogen atom, a cyano or
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G1 of the ot hylene radical i alESARIRBE ho benzene ring.|| ﬂﬂlll IH!IIIﬂllllﬂllll

of an epoxide of the formula IV: [err] [err] 30 elther as suc orf‘ne

Situ in theyf ﬁtél Yot it PSTaBERSHG faic giorrpa%p hedsOAnT bk hel Elbd  H
or 35 Mo it L gntrT arn%ag zﬁ%a%ﬁt Q{?ﬁﬁ 1y
radi cal, thg ruEseaéﬁhé&)&bo fof HE b‘&Pfs no{% 2-6C
Coeround Wi diangyl AR Nafiebortbinbr GGRAl as \IRhRE aﬁd% a % bJ ? Haad - of
the inyent |ﬁd’bndnﬁbc¥\'ﬁb H mbi@hdiihockrBori 6r YD Paclcad ﬁﬁrlme' chi Néjfn@inh‘@g &M Jibrraﬂr acid
to form a casmeouRdr BfchlofbfeinthyEibod - - HiGoretifoRf, HRHMBHEN JiobceBBRD Bb,2-
subst i t uenttrichidéo- 48 trifluoro-sttioky, ) 1,22-icHGA® Udt Cirififordt dirfoxy, Npsa@fivoRn eﬂﬁxmm:{ﬁnf ] or
R5 is an altueppragday) ngb-dickisto-8,38- itrBludsrepaspol 4M,4-Hifludisbidiy 2 5,58\ ftbpediyBR: or

pi peri di ne &86-nituophedyioxeradical; fAdis ian athgidenpoprogylidshe, tbiotylidens; @ Néri 2omstivivgiydhd) 12er 1 |
or R5 s a dimnethyethylbnalidivguteriambthyiengl difluoloseihyleren bydrasymdtigdend, cyanometbylsne @g pandi ng
1- pyrrol i dibayoymethden radicsk pres 1-tiidresyeshylsneebicad (in whichp B | of the @ty laeniy linked to the
substi t uentbenggpe ing-i ) a conpound of the invention in which [err] is a
carbanmoyl radical is dehydrated with an acid 45 . anhydride to forma
conpound3ofA epEPopne, e eifiger iReddim gora? Wil Eshbidtrhigride,rigbramide t Julphasm tnitratgy

(iv) dscon'rRS‘ﬂ??Bat%P”?'PRQe'Pﬁ%'?ﬂ‘?%n in V\/m ch [err] is an al koxycar bonyl

substitu nt | Sophe a co the i nventi on ear
corr espoﬁdrrn Fgl\mﬁw g%rﬂé eun ;ﬁ'ﬁ% r?% @grvﬁ%lnt i on
T IC S a

I n which [eJ ?%g‘ ﬁ
agont 40 fcurmoﬁunsgmcw j rﬁﬁi rrgi g, r°:'":g
F(r)r:/reﬁfrjggdrdy deLz 0X0 r0pyl.£ e a 10&1&5&9- 5 euté?ﬂ:mn a'ﬁ 'i eﬂig
jth
al kal i nmet 3Aa?nﬁﬂ aﬁlpii)erldidacdr{‘lfbh;n 3. nfb?HﬁBlﬂU& fhoR\i, y&;ﬁ/l d M? ﬁ dal; @ I a ' 5 a

group of t heetfy@hélul anfiéne) ] eiideds, i Ssopropylidéteal lﬂwbut&lél%ﬁ\w&dée nthydr&(ym(aﬂﬂlé
conpound ofcyaramethylst@ Muomethylensfidr aifludkdatetn loheSradicall B 8 JHTEMyihlond Adlicaiah whléh
react ed wi ttte carboalatoml bearin the hydroxysbalituestt!isydntiddl 1o idtbendone hngl dRdae GOaMeuad- of
t he i nvent itdazolvikyk radi1rR, 4-téazoll4- iyh 1B-ingjdaczolit -y, e5-ayhno- thl-inMdazplrt -§1 £5-Mbthyla Hamidabik yd t hi 0
subst i t uenty} 3eyridyleriStpyrimidiog mgoiceind of the invention in which [err] is a
wup [err] wherein, [err] is an alkylthio radical is reacted with an

di $¢ n& agmpomsi #soslimed inoslgim uinwhessin Rhis 4 ayesetrddisal. R isyiniragieal] of rtne formaulea
group 33 ({[j%ﬁ’? hespieReie @ cyase o] hydeoxpradiedl.iagd B g Hrirgidazolrt-vh prcit-k34-yieroh vl
radi cal ; or® ‘iak) a conmpound of the invention |n which [err] =1is an
al koxycagbon rad cal is re cted W th an a k qne5| um hallde to forma

oA Fameotind 22 claimed {n a5 perel R\ i SFalarey |
Comopdor Sl ke i erw%""‘%e FRE
hydr oxy ;ut)‘s E&n‘ ﬁrpjt aé arr:ngcial SQIm"\i Twni f?lshﬂ qtz' 41 algep pFlen Igne]di(2-

correspondl eo m of | i ﬁ
régj h méthyleth ) m EQXOI- - n‘?\ ﬁd‘ hﬁ& é)ﬁ [j&gl ogen

substit uentpy
22'

subst i uenth-2 0% dﬂg-?lﬂﬁéﬂﬁ E’Jufeﬁ n ltrl

i nvention wsabskdRoRth QQJ{rfazJI fgr) ﬁlﬂéﬂahew ior(é-ursmrpr |on5|nﬁle§ artin
conmpound; or (xii) a conpound of the invention in which [err] 1-

hydr oxya8.kA précast forcthe ménafactum ofa dondpouid s dlailgdlin@BRN1 *ki€BompisegXi di sed to form
a conpound ofa) thaesattion efd ¢coopounti ef the fordela li: S an al kanoyl radical; or
45 -

R'R*R3c

=

50
o AX
RS .
66
wherein X is a known displaceable leaving group, with a heterocyclic compound of the formula REH,

or with a reactive metal derivative thereof, or with a protected derivative thereof wherein a nitrogen
atom which is intended not to be involved in the reaction with the compound of the formula Il above
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(xiii) a conpound of the inventibn in which Ais a 1-hydr m Lﬂl
radi cal wherein C-1 of the ethylen€PP286¢48B1s attached tm“m n Eulm”“‘
ring, is converted to a corrpound of the invention in 15 * owhi cH ASis*an

fLZyLﬁP?eézﬁhﬁgh@%%ﬁf & Kb Wivgep eabnoirbut ool o S9E REEAL o ?%tgren%q%ecf o
hal ogenoet hyl ege cont, &&w&d héramgsrh%érgﬁ‘n.mghc? Psm. apaoaawéat;si

tabifai,! i ewh%ﬁ P attashedl 10Ythe Béhzerfe! ring: ihé{ ) a

vi nyl ene, and
conpoungd of t a&,gv&gﬁb,gr&ohgbuwa Shklii s @ 2-6C al kanoyl radical Ts
reduced to forma 2 conmpound of the invention wherein [err] is a

1- hydr oxyal kyl radlcal or (xv) a conpound of the invention in which [err]

i s a hydroxy radical d with a trialkylsilane to forma conmpound of
the invention wherein F;éf??x an al kyl radical; or (xvi) a conmpound of the
inventi@n in which [err] is a halggeg atomis reacted with a netal cyani de
to forma conpound of the inventm re|n [err] a cyano dical. 25 9.
A pharnmaceuti cal or vetegi@ary ‘ Cugﬁ%rlses anXsffective
anount of a conpound as

or veterinarily acceptable dilugn carrier. PatentansprUche 30 1.
Substit® erte heterocyclisc Ar al kyl - Ver bi ndung mt der fol genden For nel

|: 35 " R3 40 Pl ~~~~~~~~ in der RI fIreinen Azi do-,
Car banoyl| - 1For oder. Nitro- Sb J nen.l g: X
sa ne ra ally su eda vean
;lizg;lo)s(ﬁﬂ ic()%lyl B .0 ttonal b uen@sglﬁ? Eflnech%%a?y Pt}thﬂ nBaIkalaer:EIé?esval g r?g% a r §§|c
SI gg] Alblkim\(;;/ler Hap ér IH E%[‘H IWdR)QJethyQ Edlf:él‘r %EE%1 of the ethylene
Di al kyl car barmy o oxycaz?%eo- ny Rest g?ght wobei R2 und R3, die

gl ei ch oder unterschl edI ch sein konnen, jeweils fUr ei nen 1-BC Al kyl -
Deut eri gal kyl - oder Halﬂiﬂ ﬂglﬁl-Rest stehen; oder wobei R R2R3C- far einen

1, 1- Di cyanoet hyl - 50 oder Try f iTa t hyl sy onyl - Rest steht; wobei R4
far ein Wasserstoff- oder ein HalA ' ' Cyano- oder(ftro- Rest
oder einen 1-BC- Al kyl - ode eht, wobei R5 jeden der
oben far die G uppe RIR2R@ V\érte annehmen kann, aber nicht
‘'wendsoger wei se das gl ei che | e R R2R3C, oder jeden der oben far R4
definierten Werte annehnen , aber nicht notwendi ger- weise das gl eiche
ist wie R4, oder far einen Carbampyl-, 1-Pyrrolidinylcarbonyl-
Pi peri di nocar bonyl -, 55 Mor phol i nocar bon I - oder N| tro- Rest B?H or

1- 6C Al koxy- oﬂ@?’aﬂa!"i'i é?‘?ﬁ'l‘elgd&ﬁm;@ '96%' s radl ng gﬁfor

Al koxyc®r bony! @ 5’]°“ ere 4 W°@€?@( ﬂWé’ et
steht, der ge ’% 'I”ﬁ"@ % B é’?m?ﬂé’ﬂ ¥ 4™ en trigt, die aus
Deut er i um v Hﬁ%eﬁbem. RS R SRS o
-6C Al kyl - und()‘& j Eg?rﬁﬁ&l%ﬂb en:, or 'E M
S ausgeyf hi t S(upg’coMgﬁuﬁ? @5 in Qf{tl &uﬁ'gor 5>an YDA, cafl &' edtted With
Stickstoffato BiBeridib or ﬂ&’p he 8 Horfrlyel EOQ%UUnd oNh Q’?Wntlon WRkAIn R' or
Al kanoyl oxy- Supsgd Elt%ﬁ‘ésféhdﬁ\ﬂ ARamaw stitidnt,] Gerd Btd chifdesonding @/PRiolidinyicarbonyl,
benachbart en Kghdriainsda®bryhbranbrinbigéarbobd dubsiial; oR6 f Or el nen

1H 1, 2, 4- Tri az@i) a torsipound ok thelinvantidn ihrwhits G orR5Yib a carBahidyll radicbiz @bhydrtey With an acid
5- Cyano=sl 1H- i martgdridé tolferyhl a comBeunyt vd thkyihventind dparing Byorfespoddingydyadtasbstifient; or  odor
fU einen 1 H- {iwacdempdund of/the Restiorsin ehich R er Reais ad @lkoxycaBiony! |substituant isoaduced to

1- 6C- Al kyl - Subfotn & cempoand df tha drivention bearing a corresponding hydroxymethy! substituent; or
(v) a compound of the inventien in which R* or R® is a hydroxyalkyl radical is reacted with a

halogenating agent to form a compound of the invention in which R* or R’ is a corresponding
80 halogenoalkyl substituent; or’
(vi) a compound of the invention in which R’ is a halogenoalkyl substituent is reacted with an alkali
metal cyanide to form a compound of the invention wherein R® is a group of the formula R'R2R3
which is a cyanoalkyl substituent; or
: (vii) a compound of the invention in which R° is a halogenoalkyl radical is reacted with an alkali
55 metal alkylthiolate to form a compound of the invention wherein R® is a group R'R®R3C in which R!
is an alkylthio substituent; or
(viii) a compound of the invention in which R® is a group R'R2R3C wherein, R! is an alkylthio radical
. is reacted with an oxidising agent to form a compound of the invention in which R® is a group
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Voraussetzung, daB, Wenn R' fOr einen Hydroxy Rest steht, R3, *R4cund

fU Wasser st erem kyl ul‘% %LEO" Sjé St eht und R6 fI r

3-Pyri dyl St %x a’ mm e m nti %ﬁnc is a ca%"o |cam§tr g LVI&YLH Rest
steht; und di m our&cﬁ ’f* re“{a P c{; &jﬁgvon
2. Ver bi ndung Ei?aﬁlé wob el r gen es steht 0| nen

Car banpyl - aa”@ompoErer By heunJé){tQFt O Which M thets a YHBEREN |is reacted with a

1- Hydr OXYEt h¥ibiogenatin Yorrh 2B kERbrRiIng sbmpourd &Mt Hﬂ% @PWich: A Bears a halogen

Hydr oxy- 1- nokdbéitten@BY! -, 1- Hydr oxy- 2- net hyl propyl 1- Hydr oxybut yl -

1- Hydr oxy penips)la-compounit QF B invérfion in whigh @bghrs a hbibdeh @xbsmuerﬂsh@wgenatai apamya— ,

| sopr opoxy- , cldtebgniing cnspotindt & Xhe- inveRiitk -viheiein XA/ tackst thaBhilagiry substitésnt i-the titfing
Neopend y| oxycomgdendybroxy-, Methylthio-, Ethylthio-, Propylthio-,

| sopropyl t hi §di), a Berpgdubdhpfothe inverdibru inywitich RYi is-a, 1-smklroﬂ|al<gllradidabwher¢in Buit eatsha o-
Pent yl t hi o-, hidsegee o is pidised to-ermd ¢amipound ofvibe inyantion| wheneip|R' is aBitaligriogluadidalign -
Propyl sul fi nﬁ") a @@B?SP@]QS/WQMVP'F“R‘}' fin- whigb yd safhwrwethylenpsreﬁmt yhezain £i1ngf|the
sek- But yl sul pﬁhy@qe radlqal 'uqttthgq,pq 1hmbpnzenep'g\g |st09mvgquf§orpyqompound of the invention in

Neoperit yI sul gk |°§‘U Fadical\hy. sucqogsively| reedting, With 2 halpgengting Aaend g, farm the

Pr opyI sul fon q:rrespopgl no eél@ylene °°'§R?P'Pde)ﬁ ydrohﬁggwryl}p brﬂﬁ,ogenoethylene com-

| sobut y| sul f BHpH o ““;ng WF%EH"TPBWI'“ ‘”h"fh ift‘SﬂVE’Eﬁ F’(‘Pﬂ'}'}’f’mg‘*”ﬁéﬁttﬂ'ﬂ OTPPEAN - |
Neopen- t Is ' lsulfony tyl -, LS9

ey et S e sygggpﬁa%;f%e!ﬁ%a' i s -
Tri Chl Or acet ) a co nz jé QA ggéféd with a trialkylsilane to
2,2,2-Trifl u uncf‘&ftheun n”i Qgﬁ Riky? ﬂQ

1,2,2,2-Tetr @(ﬁn HQEMOQEH Q1 inven oﬁr Hﬂ’hrﬂ?rl@P h&léhén atom is reacted with a metal cyanide to

2, 2,3, 3, 3- Pepmklcbipdakd offthélinventdn whdrit Bl 1@ bcyans radichil | f | uorbut yryl -

4,4, 4odrifluorval eryl-, 5,5 5-Trifluorhexanoyl-, Acetoxy-, Propi onyI oxy-,

25 8uta/ phaeessutical lob Gddtinaty \bripogition WMikdhedolpsey an ot anfdlnt |oP ¥ Yompound as

Pi val oyl ox\tiajmeldérxciaid yi | tagether, with@@hariacboticallyfdé eqdérinariyattapthble diludut of Eatriérdo- |,

| sobut yram do-, Val eram do-, I|soval eram do-, Pival am do-, Hexanam do-,

gﬁ% hox- Batemtamspyliche Et hoxycar bonyl -, Propoxycarbonyl -, |sopropoxycarbonyl -
oxyear bonyl -, |sobutoxycarbo- nyl-, sek-Butoxycarbonyl -,

t - But oxy&ar3y eﬂeMUPCVﬂEW%vbM%Mﬁm@QGHWEMmeRZ und R3, die gleich

oder unterschiedlich sein kdnnen, jeweils fU folgendes stehon: einen

Met hyl -, Ethyl-, Propyl-, Isopro- 30 pyl -, Butyl-, Isobutyl-,

sek- Butyl , t-Butyl - ?ﬁ?% Neopentyl -, Hexyl-, Tridouterionethyl-

Mono- * Di - odor Tri chI \. Mono-, Di- odor -Trifluornethyl-

2,2,2-Trichlor- oder -Trifl uoreth- \ 2,2-Trichlor- oder -Trifl uoret hyl -

Pentafluorethyl , 2,2,3,3, 3 Pent a}/ uorp I

2, 2-Di chl or- 333tr|fluorR Qp 4, 4, Trlﬁgorbutyl I

5,5,5rifluorpentyl - oder "6, 6, 6 A%=Hor hoxyl - Rest ; oder wobel R1IR2R3C flr

einen 1, 1- Dicyanoethyl - oderg‘aT | f1 uor not hyl sul fonyl -.Rest steht; wobei R4

flr ein Wasserstoffatom einen Cyano- 35 odor Nitro-Rest odor einen

1- 6C- Al kyl' - oder Hal ogenal kyl - Rest wi e oben definiert steht; wobei R5 jeden

der oben f GN deli B' fGr eipge ARIR2ECEMEAMABAY, | Gybrdx, t RANYAD Hydo@N Bein IRard-Aest) Bineraipec-1ni cht

not werdi gerHysiogyalkglasAligpky) alkgcartmimoyti, AINZRHRRZ RAKyIsutiitlg ofled Akyisdionyl®egt eithén’ 2R4

def i ni ert erCyepethy-Rastrstshirder degabenentaksazinen ibis tvier NOC-AlylSulgptituentensieigic] eder ¢ir einehe

i st wi e R4,2-68chikandylr Hilogopainaohyb, Alkapbiioxy-e AlkamayldmiGG- BislkwisagpamapttadercAlknycatbot C-

Al kanoyl - duldrestrsteh webei M) aind/ R, [issgisial aderointerschiedlicinseisy innapdieweil @ir elsem &-6C-

Car banoy| - AkytRewtedgali; Pﬁﬁr 5@!?9963"‘!’&%93" stehon; yipr. wob PR Gt frsingp B drRjqyanoethyl-

Mor phét i noc?&?'bHﬁ' metB‘tﬁS‘F° &gty siphts wobels ¥, fllr| ejf, Wassorsigff-qpder °'Br'1ﬂ§9°’696‘r einon

Jodat om od@pno%ep °d°'[§'"°“ éﬁQrA’"‘T'r P‘?ﬁﬁ f"B'PQ?BT'Wb t stohiyypBei F° jad

Tr1 11 vor ot wp P% ?°<5' A -abez °fvmd@%f'8'ﬁ° d‘iﬁ@lﬂ"“" it

-Trifluoret ’ Xy-
- | i

A éﬁ A e 10 rwgrgy o§' et e

Rl e

o

Soaondirn) & uBg‘tlt et 4 'Egﬁ d ﬁgs?a 0 Allodbdihanden- .

Propyl i den-gandioyi-, CyanSi y&s&nestén 1-%61Aiky| a ﬁH‘zec-Alkanoyloxy-Resten
1, 2- Di et hyl et hyl en-, Di deut eri omet hyl en-, Difl udornethyl on-,

dr oxynet hyl en, Q/anorret hyl on- oder Car barmyl nmet hyl on- Rest, oder fOr einen

1- Hydr oxyet hyI on-Rest (bei dom C-1 de8*Ethyl ens an don Benzol - R ng gebunden
Ist). 3. Verbindung nach Anspruch 1 odor 2, be! der es sich umein

Hydrochl orid, Hydrobrom d, Sulfat, Ntrat, 60 Phosphat odor

Tol uol - p-sul fonat handelt. 4. Verbindung nach Anspruch 1, 2 oder 3, wobeo
Rl flr einen Carbanoyl-, Cyano-, Hydroxy- 1 Hydr oxyet hyI : NEt hylthl o-,

' T e 1 ~~ a2 I N A N



66 - ‘Fl uor met hyl - Rest stehen, wobem R4 fOr ein V\asserstof’ '"m,ﬂ"m m"m
- Bromat om odor ei nen Cyano-, Nitro-EPI0296/749¥1- oder ChI or met "
wobei R5 fUr foI gendes steht e| nen 1- Cyano- 1- met hy- | et hyl -

1,11- D|rrethyl v%ﬁ m)l- -mathlet

<] n
SR ey
= Eyndl ot]dr 5- yr| idinyl- Rest

sin n
1- Cyano- 1-tri I 6 X 8
1Q/anozf|§%€% ‘5‘ "éid ‘-”‘" %?hi
idg20i 11y} iy
) i 1*66-A|k\¥ll£§éxbst|tu ntgn trigt,

1- Cyano- 1- 3342, nazé

M S* 5et YOQJrQ(ﬂ |nen1 IRest t

1- Mor phol i nogar &y egebeﬁﬁrﬁéllh’ mit EMERT odgp RS04k 3h @5} Aoy IEe& hno- -6C-

f ol gendes st airbiycasinpRedbi SusktRiiert istEhraVinRPder vEFaDééLthdiE iag, woR®RY RIP ¥ihd n&%}arow-

Di deut er i ome-RestishteR, Rt bhCRFCRYWESEMbESAohen, B/1BMNEHER MM B Rest Stbii GRdTRE Y. %glda
S

?ydurch ein Stickstoffatom davon

T

L

oder Di f | uor sehthy? aiichReR teined Mathyl-i ddelC RATRIGr- kmbiiatarRéest RShie AndRAk! phatihz
den Hydrooxy- Sedigbiet Siundagditidnssalgedeten. Kohl enst of f at om an den 5
Benzol - Ri ng gebunden ist; und wobei R6 fOr einen 1H 1,2, 4-Triazol-1-yl-,
4H 1, 2, 4- T2-i Yewbindung phch Angphieh 1| wabeich dlir-fdgenyds-stehtsifidnaizide-1 Carbanivyle) €3aro-, Eormyi, -
5- Met hyI 1 HHyarpxya ziljiro-1 HydroxymethyPy r1-Hjgioxyethwlle r 1-Bydryxy-tinsihpigthy HReistydeicgindpyl-, 51-
Ver bi ndung n&l¥troxrigpathvierepatl,  {tbysisgxy-Rmethylpropyln elrHyGyparbutyRe $Hydrexwpentyl-R3-Hy Gox-
ei nen R¥st nitexyn Mebgrpydithonn, Propoxys Isgprepexys tButery-, lspbiiety- Rek-Bulgxye -Budoxy O ento
odor Hydr oxy; '°F‘2és'f'e°§?'l§‘1‘ﬂxy U?i‘éib’RG Megylthiq- rﬁiW“‘l?‘l—P’Pﬁ’ﬁ"'ﬁl%tz'é?PmP!l'gf' stylthio- Jiscbutyt-

, 2,4-Triazol h' 3?1 '°' e entylinioy '?'REP "’H&c He’ﬂl‘fg‘b-r Methyisylfinyle thyisylfinyiy nd

R3 bei de i n PI' Y] l.lfl obu o uty_zj yI- t-Butylsqulnyl- Pen-
T\U/dout ri o fnly g%g%e on é,gﬁ% f'",x\ &ﬁ'

- Pr lfonyl- isopropyl-
Di dout er i ome

S Nesperns
sich um fol gg¢ ?:ﬁl ) T’yﬁn i ov%b ﬁ& nt;))lll-
' 5'&45% ; ' '33 o

- Trifl

, 3- phenyl en] q;,.g 2zw.ha64pmpfaw|-0{1@élé b
etoxy- Propxonyloxy-

, 3- phony| en] d(pnePs $iioRilyRM 0 R s s THiflubrval -|
- et hyl gt hy | Buthrylody-, ikobutyrfiodi=, Wale3ie)-, lovaleryloxy-, Pivaloyloxy-, Hexanoyloxy Acetamido-, Propuo-
-yl met hyl') pheadidd--Bltyraedidoy, Idb@yarmiae Waerdnido-, %&valeramu& Pivabmidbl d&ﬂﬂaﬁf idoQ Methbk- 1

, 2, 4-tri azol ydarboyyl) Bibsyydrbohyl, Bropii@ttytionyH Iib;{r@poiy’chl_ﬁ&ﬁ[- EBrutoQiBEITbe| -l _batm?ycarbo-
trideuteri 0 p Ny BakrBtkcaibbryl- dibtoxyarBonyl badDPERYIGXgEatDhYI-REL Iobd, R uhd R® @Rlgtelch

yl ) met hy| - 1odeB uptbreshiedlich el (kEnnem tidwelispiiofolgamies tbliend ginen BMethylerEiteyhy ErbpyZLiopro-
ﬁe% st el ¥oung ey Eptyk/dsdbityid ispigButde hBulyls Peniyih Néopehigl, Hieyl Triddbteriomethyl-,(Mgno-€ DRe
Ver bi ndung npder dedghlofragthylang-,. P oday -Triflgorméthydyl 2832 Tiiichlor- oder -Trifluorethyl-, 1,2,2-TrigioAX
35 in der X PHF -Hifluuethyki Bentafivoreiindt 28384 Fantelluapropy £.2-Dighlorids-wituhpropyiri 44.4-
ei ner het er of{uprPE, Sb.Scksifivgrentyly odey W@'T'd'é?thxﬂrﬁ?ﬂl ogigr wabel JH{BIR°Grifldr eijen cli-
reaktiven MePRY “°‘1§lgg ¢ tT"H'éR/’BﬂhV'sH'H’B -Rept.stabt; wabpl B &k pioyWassargloffatom, eingneGyano-
Der i vat ®*davo °’ rp- %‘Pf 'o‘?dP’a'E' a&éﬁs“‘*?ﬁ"ﬂ%?b"aﬁeftﬂ@l" sRBIaNQLRTT Iprep
der obi gen ?ﬂg‘ W bP" night E°“@“H‘E?’W°'s° das
9

bekannt en St ﬁ&ﬁf gﬁ Q?JWI "'e Bg?r efberzmcm
' Benen
Schut zgr UppeAﬁ% &B Al x rbo o f| |e J §er ﬂg elnen roa glg In kéo
A fUr ejnen "Tg( i mog dnyl® rl ?ﬁ} Jg t en
2- Hydr oxyet hy, eeanéﬁemnosr:ehéer TSRt }f iy Srﬁo iy B 3‘1&@
45 genbhyd €22 2-$hchiof | d¥8r Pffluoriiol- n‘i‘ﬂ@@' riéHok- Slﬁf 'Frﬁﬁtfm oxy-! Pen
60 £.2,3,38-Pelafiuéeblogoxy-, 2,2-Dichlor-3,3,3-trifluorpropoxy-, 4,4,4-Trifluorbutoxy-, 5,5 5-Tr|fluorpenty-
_ loxy- oder 6,6,6-Trifluorhexyloxy-Rest; wobei A flir folgendes steht: einen Ethyliden-, Propyliden-,
45 Butyliden-, 1- oder 2-Methylethylen-, 1,2-Dimethylethylen-, Dideuteriomethylen-, Difluormethylen-, Hy-
droxymethylen, Cyanomethylen-oder Carbamoyimethylen-Rest, oder flir einen 1-Hydroxysthylen-Rest
(bei dem C-1 des Ethylens an den Benzol-Ring gebunden ist).

50

3. Verbindung nach Anspruch 1 oder 2, bei der es sich um ein Hydrochlorid, Hydrobromid, Sulfat, Nitrat,
50 Phosphat oder Toluol-p-sulfonat handelt.

4. Verbindung nach Anspruch 1, 2 oder 3, wobei R' flir einen Carbamoyl-, Cyano-, Hydroxy-, 1-
Hydroxyethyl-, Methylthio-, Methylsulfinyl-, Methylsulfonyl- oder Acetyl-Rest steht; wobsi R2 und R3, die
gleich oder unterschiedlich sein kSnnen, Jeweils flir einen Methyl-, Ethyl-, Trideuteriomethyl- oder

65 Fluormethyl-Rest stehen, wobei R* flr ein Wasserstoff-, Fluor- oder Bromatom oder einen Cyano-,
Nitro-, Isopropyl- oder Chlormethyl-Rest steht; wobei R® fiir folgendes steht: einen 1-Cyano-1-methy-
lethyl-, 1,1-Dimethyl-2-oxopropyl-, 1-Carbamoyl-1-methylethyl-, 1-Cyano-1-trideuteriomethyl-2,2,2-
trideuterioethyl-, 1-Cyano-2-fluor-1-(fluormethyl)ethyl-, 1-Methyl-1-(methylsulfonyl)-ethyl-, 1-Cyano-1-
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2:5nen I\/bt hyl on- Rest steht, deir%gﬁlggb'gg?ﬂé&ﬂr2rweiangbgnrgt§t ﬂll‘mnﬂ“mwnmullll

definiort substituiert |st und R7 far e| nen der obon def i ni erfen

wahi freoen bstl t e ten | talj | vatb ner
ropy! | idinogarbo 1- rp I oder ox carl ony

het er _oc_ycl i H@F\Vel stl?ﬁt eu%% E/Ieh nbé t Ien th g )

far diej en| R g" ya,Q, 'h en_ %

st eht, WOb -Rest, in dom 1@/ IBI'ls{bﬁatgtﬁ'

ist, gin ebQQ:ren éi)' 4Ha | wobef - Rs Lielr l}(en ‘?f‘i— &-ﬁ -f &-?QL‘?J’E&-M@ #i. be!

der Reakt| ‘imidézﬁl-ﬁh SLognBt htfibiazolTLyi-, SMBE-1 u&d’z&ﬁ% 3- BB od¥es-BjnRdifGest t

der Fornmel ¢g H ungeset zt vm rd; oder 20 (d) fur d| ej eni gen

Ver bi ndungen, bei denen R6 fUr einen 5-Cyanoi m dazol -1-yl-Rest steht, die
kor r espogdiveimashg nachQxispruchOt, wobeil RZ ik eitenyCyaeRdst stelit IRy fUFi einef iRBS Wit der Formel
Dehydrat i SiRURPRFC)S6HLviobsi R U @ine Gylanorlotal HydvonyzRolst, steht LiddsRegandisies d Himid4{zblh1-y&i ne
Ver bi ndung oderHER{4 TiczohGryl-Foetatetier R, R4 odor Rs far einen Cyano- Rest
steht, mt einer 25 Slure unter Bildung einer Verbi ndung; der

Erfi ndun@ Ypthindungsiagly Anspjueid$, wobe FE un P leeide inden Aaiprer B'RERER und in R°, fir Methyl

Car banoy| - Sa¢sSrideuisderpathyl- Bes&gesehewxérf\ fiiri dinen Methdenyerias Didautert Q"‘G’éY'efE'?qu #eing, bei
der RP oder R5 far e| nen Al koxycar bonyl - Rest steht, mt Ammoni ka,

Pyrrol i dTn‘“ﬂW“B@\gl Bryesh 1 mlslch“ﬂﬁR'@PdeBhF’U’ﬁ'ﬁrg bjner Ver bi ndung der
Erfindung & Hi ?*W"V' yl '8,‘?'° gHen kor respondl er enden
Car baroy! - (2"“ V' ' ") .
o eapona T a%ﬁ:@ . o

rph5 i nog‘é% L ?zu caer rbi ndung der
Er fi ndung, ] 6@3‘? mt einem
Sl ur eanhydri dtsunt er’ t"%l {n%)r"%k r bi lgﬁ‘t‘mg %nﬁhﬁgs dohydrati siert

wird, dig %%anls&rﬁeeaeua@%m;wr@mﬁd%a@/mgmé‘mbss.ldwemen tragt; oder 35
(1V) e ne VeihbiRgNdibinddRy miEbdritdigbHdd Fold®l :der R1 oder RS for einen

Al koxycar bonyl - Substi tuenten steht, unter Bildung einer Verbindung der
Erfindung reduziert wird, die einen korrespondi erenden Hydrox-
ymet hyl - Substi t uent en 'gl&?g}gdor (v) eine Verbindung der Erfindung, bei
E;r R4 odor R5 far ein al kyl - Rest steht, mit einem

ogemni erungsmttel unter Bild Rg—eger Ver bi ndung der Erfindung ungeset zt
wird, bei der R4 oder 40 ' fa ei nen korrespondi er endon
Hal ogenal kyl - Substi tuent en steh odor =AXne Ver bi ndungl]_der Er fi ndung,
bei der R5 fU einen Hal @‘5 al kyde Subs |tuenten steht, mt einem

Al kyl metal | cyani d unter Bil dung e Ver bi ndung der Erfi ndung ungeset zt
wird, ®%ei der RS far eine G &Jpe mt der Formel RLR2R3 steht, bei der es

sich um ei nen Cyanoal kyl - Substi tuenten handelt; odor 45 (vii) eine
Ver bi ndung der ndu bei r,Ro f.Ur m t
ernem o i B 'aﬁ%gf 48 a0 S 4ot brding
ungesegg zt Wi ot i nﬁleﬁt |der09ig erbi u

oenen AI kyl 't |the ﬁlgl IFHﬁgﬁrﬁdﬂ so elnepd%n oh! Stlbl)stoﬁJSHﬁjtz YGPEY dasihbEht iStekobei

Erfindung, b@inatltdie Sehuidrlip pglemr,ﬂ,wgggr R2R3C steht, worin ‘eonen
(b) fUr diejenigen Verbindungen, bei denen A fiir einen Hydroxymethylen-Rest oder einen gegebe-
nenfalls substituierten 2-Hydroxyethylen-Rest steht, wobei C-1 des Ethyl-Restes an den Benzol-Ring

45 gebunden ist, eine Oxo-Verbindung mit der Formel Hll:
Re*e’c.
" 50
Al—cor? i
a‘f‘
55 KS'

in der A! flir sine Direktbindung oder einen Methylen-Best steht, der gegebenenfalls wie oben
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Al kyl t hi-o- Rest bedeutot, nit einem Oxidationsnmttel unter Bi Iim "ﬂ"mmm””'
Ver bi ndung der Erfindung 50 EROR26489B1wi rd, bei der R%E "
G uppe RIR2R3C steht, in der R' ei nen Al kyI sul fi nyI odor oS o
Al kyl sul f onyl - e Ve ndu der Erf ndun stght.

&rt Ql%gtﬁ ér{s ke s U re |tuenten an
der RA odor R5 ﬁ%sllﬁé:% ?‘Pg eroc c é?ﬁ? m|t d-luwagesetzt

Al kyl rragne5| u
ungeset zt wird f I
Hydr oxyal kyl - 9 isa"”g'ﬁi Z%"Rﬁiﬁfﬁi? K?fi;?”ékq %%ﬁf@ﬁﬁ’?%ﬁ,%g%?‘@ iopsl 1 des

bei der A einen dr oxy- Subst | tuen en trqgt, mt elnem HaI ogeni erungsm ttel
unter Bildung ei ner korrespondi erenden Verbi ndung der Erfindung ungeset zt
wird, bei der A einen I—Eb&gﬁ:\ﬁubstituenten tr~gt; odor 37 EP 0 296 749
Bi il | | 11111 Il 1!'1 (xi) sine Verbindung
der Erfrndung, bei der A einen |yt en tragt, unter Bildung
ei ner korrespondi erenden Verb| ndy ; ), hydriert wfpad, bei der A
den Hal ogen- Substituente ALé-gangsVvET bl ndung ni chf nehr aufwei st; oder
(xii) eine Verbindung de Erflnd da._Dbel der R fUr einen

1- Hydr oxyal kyl - Rest stesh, ein 6 Wasserstoffatom tragt,
unt er B dung ei ner Verbind der Erfindung oxidiert wird, bei der R fUr
ei nen Al kanoyl - Rest steht; oder (xiii) eine Verbindung der Erfindung, bel

o den Bensol B Fg%j:&a% LB Ry o iy i
lt
auﬁcggy\ﬁg%g; f\(l)\ﬁl &g&gi' bln u ?_glg énBX lFf‘nfUéS eeﬁlg %tceanobrﬁgazé? ~yl- r du QQ
n -yl-Ver| 1?1 hﬁ’é Siel H"Bgﬁ umgese
y er

Bi I dung der kogigespon |er en en ene ung,
ydr ohal ogeni geheae 1§ ewhndc@l ogenet hyl en- Ver bi ndung zur korrespondi er enden

Ver bi ndung, bei) SR Vebirdlkg 36r 'E‘fln&ﬂlgsﬁé?mr RURE ol G| 16 diibd SiBro-REBT b Ak Giner P €1
der A fazr Vi nysmi dite Blidungdéhar VorSihdbh ér@unﬂﬂi’g%@ﬁ\% v di ﬁdnmgondibﬁhdeqer
Rl f~r eonen 2ediaméliksabstiubridiregt; sdeeﬂt unter Bildung einer Verbindung der
Er fi ndung redug) eine Vetbindling laex Erdmlund?lberf def R®ioBé R® LitHyiAdnOXIaRY daibonyRRSst sehtE it
oder 15 Anrragnika) Ryrolid, iipecidin gpdele Morhdiin ruehen @jldubg i eindlie Merbifiduing r'dee IEFiatung

dr oxy- Rest stunedesstzt rwird, bwi derrR! Tadera®kfit eindnckvrresporeiereBidndtartmmeyliSebstilvartdni stahtyng

Er f¥ndung eseyy B i sipeniforrepporidisiendknr 1-Arolidinyicabangin PhelidjriocdRepy|- extee Mbrphatioks r

(xvi) eine Verssrhenifypstiuenteristohthetiong, bei der R4 fUr ein Hal ogenat om steht,
mt ei nem Met affii) el Merbindyng der Esﬁrndens \99 éP’r@rOdVeﬁsbmheluﬁﬂg:ad@molEﬁW rtsbtn gt einem
ungeset zt Wi roséuf?é"hyﬁfé'r ungpr Bilglung, Gipem ’éﬁ‘i@ﬁl #@sﬁ”‘"ﬂ'ﬂ‘g dehydratigierb wird, dig_ einen korre-
Phar mazeut | sch??° r@%?%"?‘ﬂ?ﬂ‘?%’ sam*rense zung, die ei

ei ne
wi rksan® I\/Enge( ? GFX l@%% ‘%ﬁ%{@ rgj ‘5|°6 gqﬁeﬂneﬂ'@?r ; %rﬁggqﬁ??’t?lé’%et:
i de

phar mazeut i sch™
oder Tr~germ %me e%g‘la%ﬁ H Ocre'r R’lﬂlr elpen ) ﬁyl gtcs}leﬁg emem
portant un gr o i I un r rf‘nd umgvgetzt wird, bel der R* oder
| 40 4 dans ps poﬁ me g%; e, cyano, rﬁll e,
hydr Oxy OU Ni t GiPeindb h nﬁ'en%lo nalkyl- AR, mit oine
al kyl ear banoyl ﬂkyln"rlgtdﬂirﬁﬂaﬁlaI 'uﬁer Eﬂhlk\ﬁ eﬁlb‘tl \fdrtﬁr)dlﬁg & Eihdi¥g Siads ifd, be‘*'@er rﬂaédrgﬁ\
2-cyanethyl e, @opgeatit ddr Foiiel RIFERCHIENE tbeillddr @s GibKRlih QinsH BFdnbaikyESUbStitsshieY hhae CL
a Cs, ou un rasecal al canoyle en C2 a Cs, hal ogenal canoyl e, al canoyl oxy,
al ceanogsl am nalyii) ciir@l Werbidangd) aam Rifisduny) k@l Iaexm:arr -einen Halogenalkyl-Rest steht, mit einem
Alkalimetallalkyithiolat unter Bildung einer Verbindung der Erfindung umgesetzt wird, bei der R5 fiir
eine Gruppe R'R2R3C steht, in der R! flir einen Alkylthio-Substituenten steht; oder
(viii) eine Verbindung der Erfindung, bei der R® flir eine Gruppe R'R2R3C steht, worin R' einen
Alkylthio-Rest bedeutet, mit einem Oxidationsmittel unter Bildung einer Verbindung der Erfindung
50 umgesetzt wird, bei der R° flir eine Gruppe R'R2R3C steht, in der R' einen Alkylsulfinyl- oder
Alkylsulfonyl-Rest bedeutet; oder
(ix) eine Verbindung der Erfindung, bei der R' oder R® flir sinen Alkoxycarbonyl-Rest steht mit
einem Alkylmagnesiumhalogenid unter Bildung einer Verbindung der Erfindung umgesstzt wird, bei
der R! oder R fiir einen korrespondierenden Hydroxyalkyl-Rest steht, oder
85 (x) eine Verbindung der Erfindung, bei der A einen Hydroxy-Substituenten trégt, mit einem
Halogenierungsmittel unter Bildung einer korrespondierenden Verbindung der Erfindung umgesetzt
wird, bei der A einen Halogen-Substituenten trigt; oder

37



DL et 5 et 2 e o AR

; ou bien R RRR3C est un radi cal 1, 1-dicyandthyle ou
trifluoronbt )yl su\; st un._ a one d hgdrogene ou_d' hal ogbne, un

i

radi cal cyanguoir® ? Kﬂté”“@‘hm ng.piner -
R5 a |'une qq,%r G2 Or}'d'er é:jl un ' e r% ?Eﬂ?& g@&J Ha[gggﬁ%'aﬁ@engl
R2R3C mai s n

quel copaue d Q(:gij iné’ % b.ﬂ ,uﬁ’dareﬁld fhrqéfr?en ﬁ%x a&yl(ﬂist pélegbel C;; ?(;r:
necessai renerg,;ne,l,ﬂmwmggsgm . OU represen e o O SeH AN e

1- pyr rol i di nyin 6@ RerbikduRg déH ERfEiNG] m&@m&}%ﬁa Hva?a &Wnénfﬁ%&%'iéap WodePC 9 \des
Nitro, un racyRh-RItECanYden Behidl-RIGH] Hebllddi Yot 8N eife VEbihding dorUiHidd &?I;wandelt

al canoyl e ou wirbikin>age Aritnosish EEtRTonBest Stehd und Swee Silirck! Iauféuﬁéilu&faigerf&et bRiHg At

et hyl bme por teinah Halaganlotungsmitidnzin Bildung b kgWebisohdetérders 1+RAbgehd#Ribh Vorbit@ing) Sehent I €
des at onmes dedmeaidgenierungndet 1-Halbgahaityien&erbindng z0ckdirespohdiefsnddnaismifdeng, Baf askn et
hydr oxy, des fir¥uwleastshtaind iydriermtg der Merkipdung, bl deaA @8 Viaylertissht; lodeli Caux
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porterSun sulb¥l fire,¥amindye;ses Efinduag.ibekder Bl pinesrttyglionxFestsieht, miteiromeTridlsylsilar bone
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net hyl 6t hyl egdéfities sisiasud pdur legoupeR'BFBC Imals-n2sthag ndcpssdemedionéme tus, R'R?R°C, ou a
1- cyano- 2- f | (uve queicopduesdes valmtsiagfiniastchgdssus pour R*, mais n'est pas nécessairement le méme que
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749 Bi 3. Composé suivant la revendication 1 ou ZCq& egpfﬁpglﬁ&hy%%tevﬂﬁ‘tbrdnﬁydrﬁél %déuﬁa'ié ivan
1, dans | equgiratéy un BRdsphéld dudm idhdhe-g-¥ultbrate. RS est un radical de formulo
R R2R3CGgdans | aquell e RI est un radical cyano ou hydroxy, et R6 est un
radi cal 1hki Gbiibe® buivadt1y te@endidatidn IH-2lou, 32 dahs teqied BObst ur.radigdl @arbdmoyle, cyarmasAy,
sui vant | a r ewngdickyénie, sthfithiodnétbysullinyke méiRilsfonyld3u adétyls ; Roet 8, quipeuiehiRiRbs et
dans | e groupemédou dittdréntsl esprésantiint ehazunnmit radidak méthylé, réthgte Lirideutinaiiétinyle eou ditiorginée s t
un radi cal mbylaylRSeet wataneddhydwgineedenfiuobou deebrorfie oCamyadisal cyanp.\nitret isbriopyle ou
r evend| wat i ophidroméihie cB% edt ain radical 1-cyano-1-méthyléthyle, 1,1-diméthyl-2-oxopropyle, 1-carbamoyi-1-

- [ 5- ( 1H- métrylidghyle, j1pyasiod-tideytsiomethyl2;2.24ridsuténeéhila. dwyanp@duorg f (flucrométhyl)éthyle,
rret hyl pr Opl O,‘lnnléﬂmylr éthylgxlfonyl)—é yle 1cyano-1-éthylpropyle carbamoyle 1p|pér|d|nocarbonyle 1-mor-
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[5-dideutero(l H1 ,2,4-triazole-1 -yl)n6thyl-1 !!l a”’
, 3- phenyl bne] di ( 2- met hyl propi oni t¥R 0@96 74%B1& Proc6de de produ

conposa suivant |a revend| catlon 1, qui corrprend (a) | a r.6action d urf!
conpose de &%p varg“ v 1.4 LR 5 dans laquelle X est un
groupe part 8 A !- dansdeaugl R egtyagadicaleyenp B un grdieal dla faspule
fornulo R ﬁlﬁ e{rli aglﬁ%lt g‘vtraqlrcﬂ%(f"? % YW aﬁgt%fsﬂté”ﬁ?é‘?% le-t5¥e ¥ ec

un dtrivd prot'ege (fe co conposa dans | oquol un atone d'azote qui n'est pas

destl N & PEGAIELsRAtla vindicdtRs! ; TR
B b A e e
| e groupe peQt ect eur est el1tmne’; I en our es conp

| esquel s A est un radi cal hydroxynet hyI bne ou un radical 2- 85

hydr oxy ehyCampesd suvarit zvisveneicanon 1,5ubsst lo2i26]5-(1H113 4ROy hétRf Ay ndltl2-
radi cab tt hyétiylmepioninis).de RE-[Symitiasoku-yiaams A Isqiuaxyléha-dr(m&ﬁwﬁéb.dﬂmm 16 2qRast
oxo de f or nhydroky-1-inéthyl@hyl)-5<(d-A2,EERzble-1-yiméthyl)phényl]-2-méthylpropionitrile, le 2,2'-[5-dideutéfol
dans | aquel (11 23-triagale-trpiméttiyal SphényRineii2-tedentrométhylcach, StAdoudmblapibitAe) ou le 2,2'
facul t ati vdidideutére(iidd 2atriazalerhyiinéBgi-1.3-phényueiiimétiniprapsisite, et R7 est |'un
des substltuants facultatifs dtfinis ci-dessus pour A avec un ddrivd de
met al "8l &al FrPPSER dPredyation diain RemrORAyent laenendieatignc: aulicom@ehdid ; ou bien (c)
pour des cor‘rﬁﬂé"dg Clioffkum cemprse fe formileas - un radi cal 1- hydroxyet hyl bne, dans
| esquel s |"atome C-1 du radical dthylbne est attache au noyau benzeni que,
Ia reactlon d' un epoxyd&lﬁg_ grrrul olV: 55 40 EP 0 296 749 B1
LEPpr e | L M S5

IV 10 ge quel ou formd in situ Yans | a reaction, avec un conpose
het er ocycl i que de fornmule R6 H ; n (d) pour des conposes dans
| esquel s R6 est un radical I e, la r~actkrkpon du conposd
5-oxi m no-i m dazole-1 -ylg ec un agent shydr at ant ;
apres 2guoi, si on |le desi ) on hydrol yse un conpos6 de
| "invention dans | equel R1, nyou R5 est un radical cyano avec un acide
pour former un conposa de |'invention portant un substituant carbanoyle
correspondant ; ou bien (ii) on fait r6agir un conposa de |'invention dans

equel R oud#s lapblleuX esiadli gabpeapatant \ispIEdabIa YofmuR idE un' RPEBI IE&rocydhque de

T r ol di ne, formulgRYkob évenen dérivé aétatiqueltédctifrie cp Gormpobd) ourevec i JENEPREES Bce?0
| "invention @ePresd dane ddquaRan alemR3i'azale quim'estims bdtiodd preodrs IpatTd yd action avec le
cor r espondanfomReef ¢ feynulRdl cirdessusnest nio¥od pan am grodperpyatectsiui dizntplcamnuepris qeqi le
pi peri di nocaﬂﬁwr@%ﬁﬂf?ﬁbﬁi l:iPwBiemr bonyl e correspondant ; ou bien (iii) on
ddshydr ate u g%a;ﬂ@% |ﬁ'P0%r'ﬂsH‘Iﬂ'f B8 up i hygroymétingene squ um radieli &4l

carbaffbyl e a ’é’ém‘ trament sutsties. densriequel atame Gri dugagient éhiest aftanliéoant i on
portant un s(itY&Y '§?F8°'b$‘f"r‘@§'ﬂ oxoyig formule g5t - ou bi en

R@*e>c.
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dans laquelle A! est une liaison directe ou un radical méthyléne, facultativement substitué comme
50 défini ci-dessus, et R7 est I'un des substituants facultatifs définis ci-dessus pour A, avec un dérivé

de métal alcalin d'un composé hétérocyclique de formule REH ; ou bien

(c) pour des composés dans lesquels A est un radical 1-hydroxyéthyléne dans lesquels I'atome C-1

du radical éthyléne est attaché au noyau benzéniqus, la réaction d'un époxyde de formuls IV :
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(iv) on*reduit un conposa de |'invention dans |equel RA ou R5 est un
substituant al koxycarbonyl e pour fEP®29674983nposa de 'i nvenl Hmm "“l HIIH”“I
substituant hydroxyndt hyl e correspondant ; ou bien (v) on fa

conposa de b'invention dans | equel R4 ou RS est un radical hydr oxy kyI e’
avec 30 un agent gipal nation pour former un conpose de |'invention
dans |l equel R4 ou R5 est un subs{ituant hal ogenal kyl e correspondant ; ou
bien (vi) on fait reagir un conpogg o.\ “inv on dans |equel RS est un
substi t gant hal ogdnal kyl e avec / X e nbt alcalin pdy forner un
compose de |'invention dgA¥ lLeets 5t un groupo de formul e RALR2R3 qui
est un substituant cyanal kyl e ; 35 (vii) on fait reagir un
conposkE de |'invention dans uel A5 est un radical hal ogenal kyl e avec un
. alkylthiolate de mtal alcalin pour former un conpose de |'invention dans

| equel RS est un groupo Al 12R3C 0O RA est un substituant alkylthio ; ou
bien (viii) ontekquplouferené insitydane Brrfastian, avec uri composé ihdtérocieiivsie Hotptnalle IR ;@8 biohin
groupe Al' 1213 8eyrFias #ampasés fangilesqhels Rk bt bri trdical\éecyanimidezgler] tyleo Yay ckaction our
former un conp °§9e'5 “Pimineymidezolor]-viieue somesppdant MSC wagedt@iéshydratantyn gr oupe

RA' 1213C dans B evmﬁie?"é%f'ésm radi cal al kyl sulfinyl e ou alkylsulfonyle ;
ou bi en™(i x) o P”°'Y§? iSPMPATE g hinysation glang lequah IR einFedesh un ragigal syanRaveswn RA
est un radical aCdFI?(g'SU?:rQP hBhsmee \Féd'“fﬁ?t"ﬂ‘a?%@m HﬂuF‘é’s'ﬂ“aa‘ ‘F@WW@%E@PW%@UP“

former un co un radi cal
hydr oxyal kyl gpgg?ﬁ'ggééa ||' HA’?i?;RggQé"d nv nt nqjarbs IeRA\. I[Q ?u g?sF ?J ycarppoyle

ou
o Sot L T R R LA @;ﬂ e
ubsti 1

dans | equel A garte ug&gt}'bs |tua¥=%”bﬁ§ oggﬁ%m, ?Aﬂ;’f r'bS'l'otr\ M

conpose de | igyenédshydratbrinScomPoid e IﬁvéﬁﬁcfntcﬁnéJBquiplb'SJu'ﬁ“@mn aﬁjap&rlﬁﬂ\oﬂ

former un conpisdehyifidie E&R8 PO firmétain borhgb¥eay Bt Bttant §A Sdistith mmdﬁesarﬁ‘

subst i tasant hadaoigenbieslu conposE de depart ; ou bien so (Xi1) on oxyde

un conpose de (v) bmseuit irocompasésdel Iareyereibn Bins asiuel U ol 8l iostedkn shibdtbikit QM4 InPle

dont 1" atone (okr former @n wompusd e 'idventarirpogdnnen sybstitiant KydroRYmEtYleCoRNEPSTat € ou

| *invention datigd | equel RA est un radical alcanoyle ; ou bien (xiii) on

Mvert it un d@rﬂﬂd@h’éw un'cpmrasé dé Linvention darisdenuelIR* Au @8 estum radiveli iyarloxyalkyls avec
ydr o%®yet hyl@n@‘*@d halogéngiign rour fagroer rusdéomppséeden linviontion alens lgueh Bheu Rt esbyau

benzdni que, erF“ t“é'B paépaliyle cprrespandant | eubigns dans | oquel A est un
radi cal et hyl b( d’l’,’tcP'BPPsg de E@‘@gfméa'&me'm% egttup iFubstifuant halngfnaliylp gec un
former le com: | fene H’éc dﬂ’{ﬂé'ﬁ’! da"aé%lh‘?cf‘rs@ﬁt&m(ﬂj@#ﬁaﬂ?on
du conp@sE 1-H 1;"§ “a rrespondant dans | oquel A
est un radical, V" v °°'ﬁ 'H‘éef’?°8 héso §a' ’BQE@F"‘W 84F Uy
métgl n po or) mventlon ans leque est un groupe
groupe vi nyl brkﬁnz ua a'k ¢
LI 1I|H(v.ﬂ3nfam

r un(c?é sé 99 r d ﬁ[ﬁ eWﬁiﬁQ ans
| quUE| R1 est rhiical Mtfidlavéd! dnHgon loky d MgI pnh'tpt 0%9 %F
i nvengi on dafgrdufsikiek R38|da|%~°l udl Rt bAUh Fadical yl
on fait reagirgxéh @R FEAGHE Bn d&nplosé &B/ﬁﬁVehtBH a8 NSqu lelﬂtb% RS Most &‘r$ dl

hydroxy avec lalec uni talofgilisidtalikipiagh@siim belr formerWn c6MBEe® 8 ifl@ntlon U%%élw 0 ﬁns

| oquel R4 est estuniradiiabtybiromaikilé orrespdhidabi ;@6 bien (xvi) on fait rdagir un
conpos6 de |' i(Mwerfeit dagidemsonposfudd lilRéntios tdansnecﬁlblmbﬁtedebﬂlgﬁm&yW@Cavw un
cyanur e et al |agept @'hgleaénatibm pore former up CopEEE catespohdant/dentiiveniont] aams ldqed] Wedortédn est
un radi cal cya&Hestituant halgdesutbienn phar maceuti que ou vAterinaire, qui
conmprend une ddafht hydeogirer rceamposf dml'invertion sianssiaduel A tpolten un enbetitelint balagémp fouen

associ ati on aJ¥®e QMPR Fprreseendand 4 Fieveetion dnsdagiuel ildnangusi2A lechgbstituent halogéno
phar macout i - du composé de départ ; ou bien
50

(<) on oxyde un composé de l'invention dans lequel R' est un radical 1-hydroxyalkyle dont I'atome
C-1 porte un atome d'hydrogéne, pour former un composé de I'invention dans lequel R! est un
radical alcanoyle ; ou bien
(xiii) on convertit un composé de I'invention dans lequel A est un radical 1-hydroxyéthyléne ol
l'atome C-1 du radical éthyléne est attaché au noyau benzénique, en un composé de Iinvention
55 dans lequel A est un radical éthyléne par réaction successive avec un atome d'halogéne pour former
lo composé 1-halogénéthylénique correspondant, déshydrohalogénation du composé 1-halogénéthy-
Iénique en le composé correspondant dans lequel A est un radical vinyléne, et hydrogénation du
composé dans lequel A est un groupe vinyléne ; ou bien
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(xiv) on réduit un composé de I'invention dans lequel R! est un radical alcanoyle en C> & Cs pour
former un composé de I'invention dans lequel R! est un radical 1-hydroxyalkyle ; ou bien

(xv) on fait réagir un composé de l'invention dans lequel R' est un radical hydroxy avec un
trialkylsilane pour former Uun composé de I'invention dans lequel R* est un radical alkyle ; ou bien
(xvi) on fait réagir un composé de I'invention dans lequel R* est un atome d'halogéne avec un
cyanure métallique pour former un composé de Iinvention dans lequel R* est un radical cyano.

9. Composition pharmaceutique ou vétérinaire, qui comprend une quantité efficace d'un composé suivant
la revendication 1 en association avec un diluant ou support acceptable du point de vue pharmaceuti-
que ou vétérinaire.
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