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[err] wherein A represents a bidentate group of formula -CHerr]-X-CHerr]-

(wherein X is riBisyivention mldtésto noveldbigyplin pming d@xivitioes, 36 PWocks¥ds foppespaiing X

W Y and ar e,_i.ndepe. ntI hydr ogen, oxy,. acyl ox aI kox
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the car borhnHQoHGblqlﬂséclﬂgé/stsﬁ‘re attached forma carbonyl group), provided that
A is not CH2- an optionally substituted phenyl or 5-or 6-nenbered

het ero6ycl i c riTe mesneinventidneprovidgs & campduridofIohilegDat ons i ndi vi dual |y
sel ected fromnitrogen, oxygen and sulfur atons, and at | east one
unsaturation (double bond) between adj cent atons in the ring, said

het erocyclic ring being optionally fug@d to a benzene ring, wherein the 15
substutuents, if present, are sel ect om haJ,ogen atons, cyano, alkyl,

al kenyl , al kynyl, al koxy, hal oal kyl, alkenb), al kylthi o and al kyl am no
groups, any of which groups contain o si x carbon atons; R is hydrogen
or cyano or a group selected fron1 qryl het eroaryl, aral kyl,

het eroaryl al kyl , al kenyl, aralkenyl aIkQﬁ alkoxycarbonyl

al kanesul f\ﬂ!ﬁyﬂn Parmumﬁ&n@dntategﬂoapyofﬁomm -tﬂfﬁlzyX-CH{—a(tvlhyieﬁxKQantm{}&éne
aryl oxycarb h cl t hi_.ocar boxyl or
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(1); RperiZ tagsﬂhyﬂthg%carbgmoowhlhlydreym attached forml dkendyonyd gmﬁ), prb¥ined that

| socyanat o hydr oxyal k optionally substituted heteroary

al koxyal ky}1 is) @ﬁﬁﬁp Altig pB ADYENS ilyé}wmteéph#w PHXWa Brypembersd heterocychc
acyl oxyal kyl ,

al koxycar bor%ﬂyﬁ am no, acy?ﬁ?@ﬁ%&‘?ﬁ&&%ﬁ“ﬁ%&d }ﬁﬁﬁﬂaﬁ?%ef% ed from hitroggn, gxygen
car boxyl i andghlfurcdtoms, @itat leastiond Nindutakieh (mfubleoaorﬂb ls@mehn Qﬂja@édﬂé.fb‘fﬁs igithdrer
of which is optlonally substijtuted by hal oge cycl oal kyl ,

opt i onal | ying, paid hetgrasyclig 5ing beipg pbmﬂaluy fase gﬂ atbgn@ae mmlgewbaleyi ther cyano;
Rierr]s an%u&tﬁﬁlents, if present, are selected from halogen atoms, cyano, alkyl, alkenyl, alkynyl,

alkoxy, haloalkyl, haloalkenyl, alkylthio and alkyl amino groups, any of which groups
contain up to six carbon atoms; R is hydrogen or cyano or a group selected from alkyl, aryl,
heteroaryl, aralkyl, heteroarylalkyl, alkenyl, aralkenyl, alkynyl, alkoxycarbonyl,
alkanesulfonyl, arenesulfonyl, alkenyloxycarbonyl, aralkyloxycarbonyl, aryloxycarbonyl,

20  heterocyclylalkyl, carbamyl, dithiocarboxyl or X”R® (where X” represents oxygen or a group
NR?), provided that when R is alkenyl, aralkeny! or alkynyl said group does not have an
unsaturated carbon atom bonding directly to the ring nitrogen of formula (I); R'is hydrogen,
cyano, hydroxy, alkyl, alkoxy, amino, nitro, isocyanato, acylamino, hydroxyalkyl, optionally
substituted heteroaryl, alkoxyalkyl, haloalkyl, halohydroxyalkyl, aralkyloxyalkyl,

25 acyloxyalkyl, amidoximido, sulfonyloxyalkyl, aminoalkyl, alkoxycarbonylamino,
acylaminoalkyl, cyanoalkyl, imino, formyl, acyl or carboxylic acid or an ester or amide
thereof, or alkenyl or alkynyl either of which is optionally substituted by halogen, alkoxy,
cycloalkyl, optionally substituted aryl, optionally substituted heteroaryl or cyano; R? and R*
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1,2, 4-tr1az uran ene { soxaz h azdle

i sot hi aZolidate éanpl'B)sphmdatdgrf&uﬁs ox anlbéid @lidision 841€ ghaférdry amehonium salt or N-
1, 3,4-thiadiazoles, and partially reduced contal ning one doubl e bond
deri ved Oﬂidﬁrﬁeflﬂéég’er%o%-l | as those based on oxat hi ol e, di oxol e, and

dithiole rin i 0 re I Ar esent

hal o- subst i tgf wg?g%g#ﬁf&%g%t%eﬁg&hgor 0f éa:z)znl1 n°y ngo u(ﬁ]@ilarifa;?a%le ofs. or
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ethyl, MrorREislah8 tRhS BYWstinfon[paftérhs or Sfifal cedti®Q; ©OF tert-butyl.

Examples of 5- and 6-membered heterocyclic ring systems represented by Ar include

20  those based on pyridine, pyrazine, pyridazine, pirimidine, pyrrole, pyrazole, imidazole, 1,2,3-
and 1,2,4-triazoles, furan, thiophene, oxazole, isoxazole, thiazole, isothiazole, 1,2,3- and
1,3,4-oxadiazoles, and 1,2,3- and 1,3,4-thiadiazoles, and partially reduced containing one
double bond derived from these, as well as those based on oxathiole, dioxole, and dithiole
rings containing one double bond. Preferably Ar represents a halo-substituted phenyl,

25  pyridyl or diazinyl group.

‘When Ar is a 5- or 6- membered hererocyclic ring fused to a benzene ring it is
preferably benzoxazole, indole, benzofuran, benzothiophen or benzimidazole.
Halogen includes fluorine, chlorine, bromine and iodine.
Alkyl moieties preferably contain from 1 to 6, more preferably from 1 to 4, carbon
30  atoms. They can be in the form of straight or branched chains, for example methyl, ethyl, n-

or iso-propyl, or n-, sec-, is0- or tert-butyl.
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hal oal kyl wherein there is no halogen on the [err]-carbon (for exanple it
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as oxalic, tartaric, Tactic, butyric, toluic, hexanoic and phthalic acids,

or sulsphdsitbiazalytioxadierelyls thiastiarals, quinslimghdsamibolioy L siraobnylphuinazoliay], ds
N i R T MR e
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group of fornula -CH2-X-"CH2- erein X 1I's met hyl ene,
selected from the list comprising oxygen, sulphur and nitrogen. Examples are pipéridine,

piperazine, pyrrolidine, tetrahydrofuran, morpholine, thietane, pyridine or thiazole.

20 The alkylenedioxy group is a substituent for a ring and is especially C, ,
alkylenedioxy. Alkylenedioxy groups are optionally substituted with halogen (especially
flourine) and are, for example, methylenedioxy (OCH,0) or difluoromethylenedioxy
(OCF,0).

Suitable acid addition salts include those with an inorganic acid such as hydrochloric,

25 hydrobromic, sulfuric, nitric and phosphoric acids, or an organic carboxylic acid such as
oxalic, tartaric, lactic, butyric, toluic, hexanoic and phthalic acids, or sulphonic acids such as
methane, benzene and toluene sulphonic acids. Other examples of organic carboxylic acids
include haloacids such as trifluoroacetic acid.

In one particular aspect the present invention provides a compound of formula (1),

30 wherein A represents a bidentate group of formula -CH,-X-CH,- (wherein X is methylene,

sulfur or oxygen), X’C=CY or X’WC-CYZ (wherein X°, W, Y and Z are independently
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(especially Cferr] alkylsilyloxy), cyamroror hal ogen, or Xferr] and Wor Y
and Z together with the carbon to which they are attached form a carbonyl
group), provided that Ais not CHerr]-CHerr]; Ar is optionally
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or pyrimdi nyI , aral k éé(espem ally aryl(C[err])al kyl, such as 15

phenyl (C[(G$P€F93 lwckyla)ky)h emsd&mm Co dkprad), alkypyHespseially [, allynyl)) al kyl ,

{eapol af Ao CuR Rl o alkeRit Koo Peasiiatu Gy hiegliorty Bmpifikan BrapPodl, o

as phenyléq}ﬁwamea&bemwmo ?ésbé’diédly CesmeAigs) IndAftyBldingy sgemahyﬁfs%ﬂ&bony'

(especial Y (Jerr]"al koxycar bony al kanesuffonyl (especi
al kyl sul fdnfC,), alla/d)almnmlshcingsl QO&mdx-a(Cl, yalhh]eamimmglfompy,lﬂ represents hydrogen

1) O ESreAssESESOEE Wi e B RS AR s,
nel er ocy AT LIERAEl yri %ﬁﬁ%ﬁ%ﬁ%kﬁ%ﬁéﬁwﬂk ot spRgel 1Y
( H2NQO) ) phedli (8]0 alityb)o kigteroaryl ik ] (espetiallyvhetemoalyl(C g ulled esuich appydeainyliC, @

group NRlerr]), provided that when R is al kegi;‘ ar al keéﬁl?t/ or al kynyl said
group doedlkeyder pyreidinyl(helalkylaplkenylesnseially Sm plsaanlhgr Wl:{qsyeqlfé}t he ring

(espoct a PG aatip i st bhonfee Obkets iy bR RReo B R B o
(especi al di¥okRatboayl sﬁ&f&lly@Q@&oﬁycaﬁbm@q gkadesalféo 8pbelaldy CJr no
substituted with a forrry group), hitro, 1socyanato, acylamno (especially

Cerr] alaigylsulfanyby hreneswifooyl (sspeniplly @hmhyilﬁzmhmlkemom@anﬂwsr(ee@hm €hal ly
m)noh%/ dr Ozﬁ%én%oxyclrbonyl), aralkyloxycarbonyl (especially phenyl(C, ,)alkoxycarbonyl),

aryloxycarbonyl (especially phenoxycarbonyl), heterocyclylalky! (especially heterocyclyl(C,.
Jalkyl, such as piperidinyl(C,,)alkyl), carbamyl (H,NC(O)), dithiocarboxyl or X”R? (where
X” represents oxygen or a group NR*), provided that when R is alkenyl, aralkeny! or alkynyl
said group does not have an unsaturated carbon atom bonding directly to the ring nitrogen of

25 formula (); R'is hydrogen, cyano, hydroxy, alicyl (especially C, 4 alkyl), alkoxy (especially
C,4 alkoxy), amino (especially unsubstituted, mono- or di-(C, ,)alkylamino or amino
substituted with a formyl group), nitro, isocyanato, acylamino (especially C, 4
alkylcarbonylamino or phenylcarbonylamino), hydroxyalkyl (especially monohydroxy(C,.
J)alkyl), optionally substituted heteroaryl (especially tetrazole, oxadiazole, pyridinyl or

30  pyrimidinyl optionally substituted by halogen, C, 4 alkyl, C, , haloalkyl, C, , alkoxy or C, 4
haloalkoxy), alkoxyalkyl! (especially C,, alkoxy(C, )alkyl), haloalkyl (especially C,,
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oxadi azol e, pyridinyl or 30 pyrimdinyl optionally substituted by

hal ogen, WP8#23924| kyl . Clerr] hal oal kyl, Clerr] al koxy or R§IEGBY7/03054

hal oal koxy), al koxyal kyI (especially Q[gajr] al koxy(C err])al kyl), hal oal kyl
(especially (Jerr] WO 98/ 25924
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heteroary| (especially pyridinyl or E/rl m di nyl optionally su ituted by
hal ogen subgitutedibghajoggp oxyctﬁ@eraqallm oalkryy), cxs*[l@alkql (asneeially & cydealkyl,

hal oal k d d | kyl
R R S TR T e
pyri di “%hb&ftuﬂéwbyfﬂa(ﬂ ! ¢, aBlEAl BYIhal RHBECCE 3l diRoxdot I, ChElokIkbR) K ¥htionaligh as
phenyl (CJerr] 4)al het eroaryl al kyl (espeC| ally
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al koxyc etéimi)aﬂly (pysidiayl at pyinidanyl), aﬂalllksdxesspwﬂﬂwwy)(@x)ah@r bmms pheagfC,.

especi al rr] al kyl carbonyl o al k noi et.i es of R, rr] and
R orr) eyl sterpamialtol Gropes i Brstroam bl Dk SHe LA UG yOPBbeE | £ ut ed
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car bany| )iV mg_f}mh@xw aliempp@ipdclialy@,g ramyngi)metmgdmam&)
al koxy Cespe0|ally err koxy); al'kyl enedi oxy (‘especi all err
(especially heterocyclyl(C1 salkyl, such as piperidinyl(C,_,)alkyl), alkoxycarbonyl (especxally

C,. alkoxycarbonyl) or carboxylic acy! (especially C, alkylcarbonyloxy); alkyl moieties of
R, R® and R* comprise from 1 to 15 carbon atoms, and are optionally substituted with one or
more substituents selected from halogen, cyano, carboxyl (HOC(O)), carboxylic acyl

25  (especially C,, alkylcarbonyloxy), carbamyl (H,NC(0O)), alkoxycarbonyl (especially C,,
alkoxycarbonyl), alkoxy (especially C, , alkoxy), alkylenedioxy (especially C, 4
alkylenedioxy), hydroxy, nitro, amino, acylamino (especially C,, alkylcarbonylamino),
imidate (C, , alkyl[C(O)NHC(O)]) and phosphonato (OP(OH),) groups; aryl, heteroaryl,
aralkyl, heteroarylalkyl, alkenyl, aralkenyl, alkynyl, alkoxycarbonyl, alkanesulfonyl,

30  arenesulfonyl, alkenyloxycarbonyl, aralkyloxycarbonyl, aryloxycarbonyl, heterocyclylalkyl,

carbamyl, dithiocarboxyl moieties of R, R* and R* comprise from 1 to 15 carbon atoms, and
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al kyl car bonyl amno), imdate (Clerr] alkyl[C(ONHC(O]) and phosphonat
(OP(OH) 2)y, Q%% aryl, heteroaryl, aralkyl, heteroaryl al ipthyemhlesiay!
aralkenyl al kynyl , alkoxycarbonyl alkanesulfonyl 30 arenesulfonyl

al kenyl oxycar bonyI ar al kyl oxycar bonyl-,6 aryl oxycar bonyI , heterocyclyl aI kyl ,
carbanyl, dithiocarboxyl noieties of R R err] and Rlerr] conprise from!|l
to 15 carbon atons, and WD 98/ 25924
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whet e x Sbumaprdt s edfih F SPRE St Ch R B Ok Feh R et
substituted phaRWeratpeer BE 1r§reﬂﬁ6¥bﬁfo@fheb€&rﬁ{:&ﬁ%ﬁ§'hhﬁng'ﬂ&9 e?ﬁé?dl%ﬂrﬁﬂ%‘ ni ng
fromlto 3 heteroatoms i ndividually selected from nitrogen, oxygen and

sul fur atons, and at |east one unsatRation (double bond) between adjacent
atons in the ring, wherein the substytuents, if present, are selected from
hal ogen atons, al kyl, al kenyl, 15 yl, al koxy, hal oal kyl, hal oal kenyl ,
al kylthio and al kyl am no groups, gnyAof which groups contain up to six
carbon, and wherein R represents h Qgen or cyano or a group selected from
al kyl, aryl, heteroaryl, aralkyl, cg‘)ﬁryl al kyl, al kenyl, aral kenyl,

al kynyl , al koxycar bonyl, al kanesul‘f\BnyI ar@mpesul fonyl, al kanyl oxycar bonyl,
ar al fy | O¥NGRIMDO Rfreseifs 4 HRIHEAE BRIy -CHh-% @l—Q—C\)Oﬁér)éb@lsKﬁéthyl‘éﬁé Ram oror

di t hi ocar boxyl groups, said groups 20" conprising from1l to 15 carbon

at ons, saiygewr Anpepiesimsjarogptionallyy Substitish pheaylewt Sapit frmembersd heterecyclic

substltuents sel ect ed. fr m _ha ar box box I|c ac
o by | KOS O BRSO fo P ek O S Selbatea i Rittaes AR kyl
al kyl, R fPebhRMAR at 14 éﬂ&t étﬁemeg@mwﬁa EURA 1R ert%‘dnﬁs AR tion

salts and quaternary anmmoni um s ts and "N- oxi des”derive ef rom
ring, wherein the substutuents, if present are selected from halogen atoms, alkyl, alkenyl,

15 alkynyl, alkoxy, haloalkyl, haloalkenyl, alkylthio and alkyl amino groups, any of which

groups contain up to six carbon, and wherein R represents hydrogen or cyano or a group

selected from alkyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, alkenyl, aralkenyl, atkynyl,
alkoxycarbonyl, alkanesulfonyl, arenesulfonyl, alkanyloxycarbonyl, aralkyloxycarbonyl,
aryloxycarbonyl, heterocyclylalkyl, carbamyl or dithiocarboxyl groups, said groups

20 comprising from 1 to 15 carbon atoms, said groups being optionally substituted with one or
more substituents selected from, halogen, cyano, carboxyl, carboxylic acyl, carbamyl,
alkoxycarbonyl, alkoxy, alkylenedioxy, hydroxy, nitro, haloalkyl, alkyl, amino, acylamino,
imidate and phosphonato groups; and acid addition salts and quaternary ammonium salts and
N-oxides derived therefrom.

25 In a further aspect the invention provides compounds having the general formula (Ib)



25 In a further aspect the invention provides conpounds having the
general formula (IDb) WO 98/ 25924

PCT/ GB97/ OWI5%/25924 [ err] wherein A represents bidentate gr SGE/GRIHSIN Crp-
where X is nethylene, sulfur or oxygen; Ar represents an optionally
substituted phenyl or 5-or 6-nenbered heterocyclic ring system containing
froml to 3 heteroatons individually selected fromnitrogen, oxygen and
sulfur 5 atonms, and at | east one unsaturation (double bond) between

adj acent atons in the ring, erein the substutuents, if present, are

sel ected from hal ogen atons,yal kyl, al kenyl, al kynyl, al koxy, hal oal kyl,
hal oal kenyl , al kylthi o anddal Ryl am no groups, any of which groups contain
up to six carbon, and wherleiA represents hydrogen or cyano or a group
selected from al kyl, aryl, roaryl, aral kyl, heteroaryl al kyl, al kenyl,
aral kenyl , al kynyl, 10 al f bonyl , al kanesul fonyl, arenesul fonyl,

al kanyl oxycar bonyl , aral kYl oxycar bgIb)l , aryl oxycarbonyl, heterocyclylal kyl,

carbanyl @hefbid Al reprREQRXYidedhte pcup SCHAXITIH RehefORNS hivktydede! QMF ok Bxyden;
carbon atons, said groups being optionally substituted with one or nore
subst i t ueArsrepreisents anl optianajly wabstiged pognyhor 5-oathnembered hetbrmeytlicrimgsyistem

car banyl , al koxycarbanyl . al koxy, .al.kyl enedi ox hydr.oxy, nitro, halgal kyl,

al kyl , ~anfoRfa %rﬁﬁn%} ’1%“??%{’%156@1&%&5&%% P15 NroReHs Oxygeaapd sulfur

represent , I : ' l.ami no,

i oy al BT SR Lo ol GLlipaut (5LAR ppAA B HiacPi® oims AR

acyl oxyal kshkreirsthefsabstiitmenta) i€ pteserspara gelebtyd froachdlagannahkyalkyl; wheng| kyl ,

formyl, aCﬁc{y’ carboxylic acid and esters_and ani des .thereof, al kenyl or
oPYB.

al kynyl W Pk, hadaallesth hedpaligenprh eligydthio andialiey) amipg Broupstasy o4 mfichor
N oxi e P ot Bs it FRE WBUAFR AT v ATk A B4
Flr 33/! Fgf r f&@&@&'ﬂdﬁx AIRYl, A1, HeRraeyic klkyl Hetsibayalig), Dkenfyl dratk&@fyl alkyng), or
10 alkoxycarbonyl, alkanesulfonyl, arenesulfonyl, alkanyloxycarbonyl, aralkyloxycarbonyl,
aryloxycarbonyl, heterocyclylalkyl, carbamyl or dithiocarboxyl groups, said groups
comprising from 1 to 15 carbon atoms, said groups being optionally substituted with one or
more substituents selected from, halogen, cyano, carboxyl, carboxylic acyl, carbamyl,
alkoxycarbonyl, alkoxy, alkylenedioxy, hydroxy, nitro, haloalkyl, alkyl, amine, acylamino,
15  imidate and phosphonato groups; R’ represents hydroxy, or a group selected from alkoxy,
amino, acylamino, hydroxyalkyl, alkoxyalkyl, haloalkyl, halohydroxyalkyl, aralkyloxyalkyl,
acyloxyalkyl, sulfonyloxyalkyl, aminoalkyl, acylaminoalkyl, cyanoalkyl, formyl, acyl,
carboxylic acid and esters and amides thereof, alkenyl or alkyny! optionally substituted by
halogen, alkoxy, aryl, heteroaryl or cyano; and acid addition salts and quaternary ammonium

20  salts and N-oxides derived therefrom.

In a still further aspect the invention provides compounds having the general formula

(Ic) or (Id)
X Y X' Y
‘ Wiz
Ar” R A’ R

(Ic) (Id)
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-8 - wherein; Ar represents an optionally substituted phenyl or 5-or

6- menber ed Wigbgifaeyclic ring systemcontaining from1l to 3 Ii*%&'ﬁil%%?ﬁ? '

i ndividual ly selected fromnitrogen, oxygen and sulfur atons, and at [ east
one unsaturation (doubl e bond) between adj-acent atons in the ring, wherein
the substutuents, if present, are selected from hal ogen atons, alkyl,

al kenyl, 5 al kynyl , al koxy, hal oal kyl, hal oal kenyl, al kylthio and al kyl
ani no gr owherei®NAr Geprebentdands Rl ' | KoM '
represents hydrogen Ic’)r cyano pgiré al’gﬂgﬁg‘h‘%ﬁ%& gd&}%%fn@g%%&ef%%%&ﬁc

het er oar y iing aystetayontakréng frosr lylod hetéroatahisdndividuallpbdlenyd froml hit¢oadn, oxygen

al koxycar bonyl.. al kanesyl fonyl, arenesul fonyl , al kanyl oxycarbonyl,

ar al kyl ox%‘gg‘ﬂﬁﬁﬁ",m%raﬁ 85(’?%%%%\’1%3?‘“#&”&‘18\%‘?}6 bond) hejveencadiasantdtons in the

di t hi ocar | C |1 to 1 ar.bon

at o, sar Ly BASEHRS Rl BREsehl ar RO TH ML nhloBBh o, o Heeslh,
subst i § uealkyngkhlkokpchaloatipl, Haldaligapl, alky&hie andalle@4itlino SRUPAKY bEwhiH! -

car banyl, al koxycarbonyl, al koxy, alkyl enedi oxy, hydroxy, nitro, hal oal kyl,
al kyl , ~ anBFOPS SeRtREHPHE S1% ¢arlnsy Wherein gﬁwmﬁdlﬂrmmsyaﬂmagmupmimd\t S

o Koy, o] LYY ot s el oM RGO P e e 2

quat er nar ylkeRyembi iy Aiink Sl A, MeaxduiRayld ﬂkhﬂﬁéﬁd&%&g{, %@%ﬁéﬁg&h?f

aspect the present invention provides a conmpound of f éin A
i s CH2CH2eRioxycarberylheterocysiptaliat, cadyaemyl ot dithipearbeanyl groups,daidogroppovi des a

conmpound of for.nul.a , erein Ar is, phenyl , ridinyl, pyridazinyl or
py ?Elz myl CompyISipe #ﬁ&g L%ﬂ ! %’?p&‘;qryatggﬁsqa;q grpwybﬁl@s%wnaﬂ% élﬂ?fg‘éﬁe‘( B’ﬁb@éﬁ arly

) hori ne. . ! o K
bl Koxy. (o e SUsifucft splecleh B, hEoer eyl Lopb ST BRLALI o, kg,
further asikesycartrmyhratisay} alkylersdiosyn hpdroxy,digo,halealiyd ikl 0imnd! SeiiAninb)

wherein R.is (err] alkyl (optionally substituted with cyano,
o[ er r ] ( CIBIdRIE %@P§P®Paﬁﬁms; Pregtasents Yanenand W,Sip¥tdnd A erd selecthd from

nal oar kox i ok, By By A3 R oSttt Bafi B g 3 ot sl gt ey
d err s al geatyinanr arfidéniabkaalty had Nroxideleikrivbathewdfom.R i s al kenyl or al kynyl

sai d goup does not have an unsaturated carbon atom bonding directly to the
ring nitrogen &t afwthenpspect the presend iwvention pryyidss atdesponned efiformnlagi) wisarein

provi des gq : f yla (1), wherein Ais X C=CY or CHerr]-CYZ,
wherein Xilgmgﬂgggﬁ%&&med above and Z is as defined above 30 but is

not hydrogen. Inanother aspect the present invention provides a compound of formula (I), wherein

Ar is phenyl, pyridinyl, pyridazinyl or pyrazinyl, all being optionally substituted with
20 halogen (especially fluorine, chlorine or bromine), C, alkyl (especially methyl), C,, alkoxy
(especially methoxy), C,, atkenyl, C, , alkynyl or cyano.
In a further aspect the present invention provides a compound of formula (I) wherein
R is C,, alkyl (optionally substituted with cyano, CO,(C, , alkyl) or pheny! (itself optionally
substituted with halogen, C,, alkyl, C,, alkoxy, C,, haloalkyl or C, , haloalkoxy)), C,.,
25 haloalkyl (the a-carbon being unsubstituted), C,, alkenyl or C,, alkynyl; provided that when
R is alkenyl or alkynyl said goup does not have an unsaturated carbon atom bonding directly
to the ring nitrogen of formula (I).
In another aspect the present invention provides a compound of formula (I), wherein
A 1s X’C=CY or CH,-CYZ, wherein X’ and Y are as defined above and Z is as defined above
30  butis not hydrogen.
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9 - In a further aspect the present invention provides a conpound of

formula  (IWO%RAM24Iin A is X C=CY, wherein X and Y are as T/GBY /BBy e
(but are both, preferably, hydrogen). |y another aspect the present

I nvention provides a conpound of forrmula (1), wherein Ais CHerr]-CYZ
wherein Y is hydrogen or hal ogen (especially fluorine or chlorine) and Z is

5 hal ogen (especially fluorine). In yet anqther aspect the present
i nvention pr oVp@dyrtheraspess thedpresent ivantion Rrpyideha fenpoydrfitprmula (D aybereing 4

further -1 s i ' ngd. ¢ F A )
wherein A NS GrehyPREFTEY, 0 E 3t ARRA RS GurirCROM Brertfy el
hal ogen (espeqhahbthef hdpett tR€predéht iBfthfon pRoviles Bicoffipdand offoamala (B, Whedein

al kyl, Cerr] alkoxy or CJerr] haloalkyl. In a still further aspect the
present iAiscOH;-6Y Zyrwihreles s hydrogen nohaldgendesnecially ifjuovine oechlofng)andydisogen,
Cerr] al kY' , C(‘[err, hal oal kyl (the [err]-carbon bei ng unsubstituted,
especPal IlV &sn (¢3P§ %ﬁﬂ?ﬂ“}e}' C err] al koxycarbonyl, C[err] cyanoal kyl,

C err] al kenyl ' | KTy, | kynyl
sai d group doelé1 %&%g%eﬁg%&thﬁgéég?g?g%]tg@%%%% &dé?%@ndbondﬁlgs g?r ectly
to the riwlgraintR'dgeyaref formula (1). In yet another aspect the present

i nvention provides a conpound of forrmula (1), wherein Ar_is_pyridin

|
optional |y subleta fugthexaspeetihepiessgé veatigproyides 2 sﬂqnewrrﬂeofofpnsvlarﬂ)ﬁé)exein

Speci f i f.f L a (k i : E 1
So°C ¢ APTRRe R yrp ot e Biionally s@isiplsth b niRRbEfecBEGAN !
- CH2- ¥ CHigiiortbori i mHed W and VG, , RkyRIG!, klkoffor &, phstodlkylen for each conpound,

together with the nolecular ion identified for each conpound. Conpound
Ar In a still farther aspect thepresext invepidncprgviges agompound of formula (I)

ion 1 . rid-3-y al.J vl . CH2 . . 267 2
pyri d- 3- y\fvherem R ?sy hycgggﬁlybu alkyl, Cz{mﬂoal@iéthe a—carbgﬁcglel\.?g unsubstituted, pyrid-3-yl
3- chl or ohggeyhyy ¢, (h D), C,., alikycdtbonyl, C, , cFasdMign o0y dlkndi ¥} C, , allcyBA,hy |
CN 0 Bé?élpf\/l-ﬁ“) SOIOQIR@ ) 5-*chl o}opyr iyd- 3‘-4y? 1gl-lme%l"hyl propyl 3'4 dr\ﬁm CH2
317 6 proviged ithad mdey R id-alicenyl or alkynyhédig group does n@tave @ri@nsaturated 3atbo#
5-chl oropyrid-3-yl . 3-chl orobenzyl CN 8?2 385
15  atom bonding directly to the ring nitrogen of formula (I).
In yet another aspect the present invention provides a compound of formula (I)
wherein Ar is pyridinyl optionally substituted with halogen (especially chlorine or bromine).
Specific compounds of formula (I) are set out in the Tables below.

TABLE 1
20 In Table I there are compounds of formula (I) wherein A is -CH,-X-CH,- and the

groups Ar, R, R! and X are given for each compound, together with the molecular ion

identified for each compound.

Compound Ar R R! X | Molecular
No. ion
1 pyrid-3-yl allyl CN | CH, 267
2 pyrid-3-yl benzyl CN | CH, 317
3 pyrid-3-yl 3-chlorobenzyl CN | CH, 351
4 5-chloropyrid-3-yl methyl CN| O | 278(MH")
5 5-chloropyrid-3-yl 2-methylpropyl CN | CH, 317
6 5-chloropyrid-3-yl allyl CN | CH, 301
7 5-chloropyrid-3-yl 3-chlorobenzyl CN | CH, 385




WD 98/ 25924 PCT/ GB97/ 03054 -

10- 8 ~ 5-bronopyrid-3-yl nmet hyl CN CHerr] 319 9
S5- br onopy i@ og23604 met hyl CN 0 322( MH er r lpcTidBo7/03054
5- br onopyri d- 3-yl 2- met hyl pr opyl CN CH2 361 11
5- br omopyri d- 3-yl al lyl CN1O0-CcH2 345 12
5- br onopyri d- 3-yl 2,2,2-trifluoroethyl CN CH2 387 13
5- bronopyri d- 3-yl benzyl CN CH2 395 14
5- bromopyrid-3-yg '&deﬁi@?ﬁﬂzy&l CN rrl T eN f8HIY 319
6- chl or opyriazi n- 2- yl net hy CN __ CH érr] 276 16
6- chl or opyrjazi n-2- vyl 2bromtdpyrigsleply | CNmetlg] err]| CN 8318 174 322(MH")
6-chl or opyr zin- ')-\Jll all yl ; CN (':Hr prr] BO2 19
6- chl or opyrEm nJQ yl SB&Wnd- -yl mZ-mcﬂat[/homyI CN p52Hjq 361
6- chl or opyr gzt+n= -y. eht-or-ehenzyt .[crr} $EH—20
3, 5-di chl or opher%y %@f%pyna?'yly aN Cl—fgf CN\,,) 1 345
3, 5-di chl or pphenyl és-@%ﬁbﬁyﬁaﬁm 1' 2@\2 trﬂﬂaﬁi thyl PEN £<C
3, 5-di chl orpphenyl Y > CHt errlo 384 lélé 387
3, 5-di chl orlophedgl 2 -Brdmo;iyhdeﬁr}bIGt hyI Gdhzyl CH ery TN B70H24 395
3, 5-di chl orlophenyl henzyl CHp 384 2%
3, 5-di chl or ophedgn ﬁbmrmmnéfazyh Grehloropgnayt ] | CN418CHB 431
5-chl or opyr 151 H’“‘i Ry— N——CH2 2? 'IE(I ;.hénrfm'r' e—3-|
benzyl "N o BFiep %@ern'zﬁé chl or G- 3-y| 2 | 276
2,2,2-triflporogghyl & BT b - op -y
2,2,2-triflporoethyl C'\Elhlor %fri ? %o 2 metﬁgﬁ; (l)ropgljtf‘llZ - %H§/I 318
(CH err]=CHO CO17 CN 6-chidrepyrazis-2-yl S- giylor opyr | AN3{ YCH, | hygigogen
CN CHerr] TABLE 111iln Tabhle || there are conpounds ofiformila (1)
wherein A ip - CH8CH aﬁd:hiqli@}gmnrés}’lﬂr andbalzyﬂe as gP¥en CH, tlhe Iﬁbl e.
Conpound Nok 1
5- br onopyr i f- 3- ))P 6- Lﬁrwramna-yl 3 chlorobenzyl | EN | CH, 386

20 3,5-dichlorophenyl methyl CN | CH, 308

21 3,5-dichlorophenyl 2-methylpropyl CN | CH, 350

22 3,5-dichlorophenyl allyl CN | CH, 334

23 3,5-dichlorophenyl | 2,2,2-trifluoroethyl | CN | CH, 376

24 3,5-dichlorophenyl benzyl CN | CH, 384

25 3,5-dichlorophenyl 3-chlorobenzyl CN | CH, 418

26 5-chloropyrid-3-yl methyl CN | CH,

27 5-chloropyrid-3-yl benzyl CN | CH,

28 5-chloropyrid-3-yl | 2,2,2-trifluoroethyl | CN | CH,

29 6-chloropyrazin-2-yl | 2,2,2-trifluoroethyl | CN | CH,

30 S-chloropyrid-3-yl (CH,=CHO)CO CN | CH,

31 5-chloropyrid-3-yl hydrogen CN | CH,

TABLE 11

In Table II there are compounds of formula (I) wherein A is -CH=CH- and the groups

Ar and R are as given in the Table.

Compound No.

Ar

Rl

1

5-bromopyrid-3-yl

methyl

CN
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11 - 2 5-chl oropyri d- 3-yl nmet hyl CN 3

6- chl or opIMOIBIFIZL y| net hyl CN 4 PCT/GBIZQ3054_ 3. y|

met hyl CN 5 -115-chl oropyri d- 3-yl benzyl

CN 6 5-chl oropyri d- 3-yl hydr ogen CN 7

5-chl oropyri d- 3-vyl 2, 2-di fl uor oet hyl CN 8

5- br On'Dp\ I | rl 3 \l| ("L*z—g_lrl(Y‘Lﬂ CN-Q9

5- br onopyri d- 32yl S'CWWPS‘@%";’}}’V methyl CN 10 CN

5-bI'OITDp}||u 33yt P —CHCH ~-EN—11

5- bronopyri d- 33yl 5‘“@”3& i f% Zor oet h)fflethyl CN 12 CN

5- br onopyTTd-37y1 py%rdllTﬁ hyT pent yT methyl CN I3 CN

5-chl oropyrid- 3- vl -trifluoroethyl CN 14

5-chl oropyri d- 3-yl -&ﬁmpyuyd-ﬁfyjpyl benzyl CN 15 CN

5-chl or ofpyrid=3-yl et hoxycarhony| CNLL16

5-chl or opyri d- §- yI 5- thgOPBU‘ﬂ'ﬁr)fll uor opridprogen ON 17 CN

5- ChlorOF_yllcr- """"" T 3-8

5-chl or opyri d- 3 5- % ?11652’%‘%31 by 2,2-dxﬂuoroeth_\2§\| 19 CN

5-chl or ogpyTTd-"§- y| 5-Br G588 CH~CHOC(O}-N 20

5-chl oropyri d- 3- vyl rrgﬁ?? pr%l onyl 2 ( )81\1 21 CN

5-chl oropyri d- 8-yl 5-bardperig3edy net hyllhydesgenon- 2-yl CN 22 CN

5-chl oropyrid:-3-yl et hoxy CN 23

5- chl or opbyrl d- 130 yI 5-bromopyTid-3yyl CH,=CHCH, CN 24 CN

5- chl or opy++d—3 gudte,‘ed 37 - ON-25-

6- met hoxypyr azm 2-yl} > {?ﬁw{’i -7y 2,2,2-trifluoroethyl 5 CN

5- br Oerp) rTar -yt W =AW v i - CN—27-

5- bronopyri di n-"3-yl bléﬁ?gz%3 7 2 methylpentleN 28 CN

5- br omopyr i di nt$-yI | 5-cklblopy#id-8=yCH er 1 | 2,2, 2 trifluoroethyl CN 29 CN

5- br omopyridin-3-yl CH[err]CO’errlCH[err] N 30

5- br onopyri di ni8-yl | S-cldpioppiédryl) OO er r|| Epfethyigropyl GNEN
15 5-chloropyrid-3-yl ethoxycarbonyl CN
16 5-chloropynd-3-yl 3,3,3-trifluoropropyl CN
17 5-chloropyrid-3-yl propargyl CN
18 5-chloropyrid-3-yl but-2-yn-4-yl CN
19 5-chloropyrid-3-yl 2-cyanoethyl CN
20 5-chloropyrid-3-yl methyl propionyl CN
21 5-chloropyrid-3-yl carbonyloxy methyl propion-2-yl | CN
22 5-chloropyrid-3-yl methoxy CN
23 5-chloropyrid-3-yl benzoyloxy CN
24 5-chloropyrid-3-yl hydroxy CN
25 6-methoxypyrazin-2-yl methyl CN
26 5-bromopyridin-3-yl CH,CHF, CN
27 5-bromopyridin-3-yl CH,C=CH CN
28 5-bromopyridin-3-yl CH,C=CCH, CN
29 5-bromopyridin-3-yl CH,CO,CH;, CN
30 5-bromopyridin-3-yl CH(CH,)CO,CH, CN
31 5-bromopyridin-3-yl CO,CH, CN




31 5- br onopyri di n- 3-yl CO[err]CH err] CN
WO 98/ 25924
PCT/ GB97/ G38942592342 - 32 5- bronopyri di n- 3-yl ChieG2EM 03054
CN 33 5- br onmopyri di n- 3-yl CH2CN CN 34
5- br omopyr i di n- 3-yl CHerr](errttferr] CN 35
5-br onopyri di n- 3-yl CH2CH(CH3) 2 CN 36
5- bronopyri di n- 3-yl (CH2) 2CF3 CN 37
5-chl oropyridi 823-y Of-®¢dnh -g_r H,CH,CN EN-RO
5-chl oron%rl din- 3-yl CHerr] err] CH[e? 2 VCNOCN 39
5-chl or oplyri di 333-yl —brorn'nﬂyﬁld[reB-ry]) cq erCHQE[\Ierr] CN CN 40
5- chl or opy-Fei-p-—3—H 1f"—lft=rr1 CN 41
5- chl or opyri di A43-y yI 5- br°”€9ﬁ[yé‘|di='] @ZN CH,CH; CN 4pCN
5- cyanopyjrdrm - —CHEe 43
5- cyanopyyr i di 3§ bmr%/ﬂyglﬁiﬂ Sﬂer r] CH,CH(CHj), c&Naa
5- cyanopyyr i di n3g- yl 5-bromopyridin-3- CN—45
5- cyanopylri di n- 3-yl pIye ] CIYI:CH[ er SCH2)2CF3 M6
5- cyanopyjri di n33- vyl -chlofdpbrﬁdm]-ﬁ?ﬂ-l CH,CH=CH, CN 3N
5- cyanopyj-din=3-y| CH err] C=CCH erf] CN 48
5- cyanopylri di n38-y| 'CthGHP’EdH’]'tyl:CH CHzCOzCH3 CN 49CN
5- cyanopyjrtettgg=y CHEe ]
CN 45 5- éganopyr? aﬁ‘lﬁf@vam'3 5'1“1 CH[ )ErquHs CN
CN 51 5- qganopyrs_gjﬂg Kin-3- w[ erTTeN
CN 52 5- cyanopyrli di n-3 roﬁy?i in-3-yl CH e trr] CN CN
CN 53 5- éyanopyri-dhlbr@wiﬂln-3-y1 CH BC CNH CN
54 n-3- vl CHerrjlClerr]Herr]
CN 54 5- &%anopyri-gyaqmayxwmé-yl CH[ CH}CHFerr])[err] CN
CN 50 ey aRepYyiri-ei-f OHerr}H ertr]
CN 56 5- 2c,‘?/anop (1 GYWOEY{}“[‘“‘E”YI (CI—[@H:C}'&[ err] CFlerr] CN
G\IS? A e X Cﬁ[ [Jml"‘[CIIJ
CN 58 5- nmet hoxypyrb{ cIlu yr§d1¥ 3-y1 CH ?Ir{r] CFlerr] CN
CN 45 5-cyanopyridin-3-yl CH,CH=CH, CN

46 5-cyanopyridin-3-yl CH,C=CH CN

47 5-cyanopyridin-3-yl CH,C=CCH, CN

48 5-cyanopyridin-3-yl CH,CO,CH, CN

49 5-cyanopyridin-3-yl CH(CH;)CO,CH, CN

50 5-cyanopyridin-3-yl CO,CH; CN

51 5-cyanopyridin-3-yl CH,CH,CN CN

52 5-cyanopyridin-3-yl CH,CN CN

53 5-cyanopyridin-3-yl CH,CH;, CN

54 5-cyanopyridin-3-yl CH,CH(CH,), CN

55 5-cyanopyridin-3-yl CH, CN

56 S-cyanopyridin-3-yl (CH,),CF, CN

57 5-methoxypyridin-3-yl CH,CHF, CN

58 S-methoxypyridin-3-yl CH,CF, CN

59 5-methoxypyridin-3-yl H CN

60 5-methoxypyridin-3-yl CH,CH=CH, CN

61 5-methoxypyridin-3-yl CH,C=CH CN




59 5- met hoxypyri di n- 3-yl H CN 60
S5- et hoxypyri di n- 3-yl CHerr]CH=CH err] CN 61
5- met hoxy PyPi98128223- yi CH[ err] C=CH PENGBI7/43pH4
98/ 25924 -13- PCT/ GB97/ 03054 -
13 - 62 5- met hoxypyri di n- 3-yl CHerr]CCCH err]
CN 63 5- met hoxypyri di n- 3-yl CHerr]CJerr]CH err]
CN 64 t.hovvovridine 2.1 CH(CHIL nrr}r‘!—![ DI"I"]
CN 65 5- @t hox;j/ )§?’P‘E}“P?‘J?Y9‘th’3‘ybq ef Kﬁ%3 CN
CN 66 thoxypyr —CHEhHZEN= 67
5- met hoxypyri dlgﬁ 3-vyl 5 ﬂl%k#@@?’f‘&ﬂ -3 y}ﬂ CH,CO,CH; CN 68 CN
5- et hoxypyTT diga 3- VT | 5-méthb rifire3 4yl H €1gH(CH,)CO,CH QN o
5- met hoxypyri di n- 3- yl CHZ)gH?CHB) 2jy (CHICOLCH, - 70
5- met hoxypyri dis 3-yl | 5-méhixypyridin-3-yl CO,CH, CN 71 CN
5-met hoxypyridin-3-yl (CH2Y 2CE3 CN 72
5-acet yl e"lyl pyrﬁédl n- 3 §rmethowm3-yl CH,CH,CN CN 73 CN
D Ay oy adm Syl ' 1| CH,CN TR
5-acetyl ehyl pyri‘di n- 3; §T Y 2 CN 75
5- acet yl epytpyT =37 T CH 8T CNTY,
5-acetyl epyl pyrdlsgl n- 34y )S jetho y???“ %EHE:H CHLCH, CN 77 CN
5-acet yl epyl pyrgedi n- 3 )GLmethoﬂ;iyﬁﬂfn [ ¢rCH,CH(CH,), CN N
5-acetyl epylpyridin-3!-yl CHrerr]Cderr]CH err] CN_7
5-acet yl ehyl pyriQdi n- 34 ﬁrmethonmm{re 1v}) CO| 63y CH err] @\ 80
5_ acet yl e'nJI [a\V2 A I s 3 laasTals) CI\‘I 81
5-acetyl e 1y| pyr7|1d| n- 34 ?rmefhm@ilitYéthﬂ %]Mﬂ er r || EF2.CFs ON [§N
5- acet yl efrytpyr 37 ] . CN—83
5-acetyl epyl pyljlzgl n- 34yl acetyle L@h o grr] H € H2r HF, %QN 84
5- acet yl ehyT pyr73di n- 31 35Lacety1e(ﬁly| Ire; KGR CNEN 85
5-acetyl epyl pyridin-34y Cl—lrljes?r] e CN 86
5- acet yl ehyl pyriddi n- 3] ﬁl—acety leopipyzidEs3-yl | H CN 87 CN
6- chl pr-az-i-n-z-yL——————GH%er r-CHERer ] CN
chiorop 75 5-acetylenyipyndin-3-yl CH,CH=CH, CN

76 5-acetylenylpyridin-3-yl CH,C=CH CN

77 S-acetylenylpyridin-3-yl CH,C=CCH, CN

78 5-acetylenylpyridin-3-yl CH,CO,CH, CN

79 S-acetylenylpyridin-3-yl CH(CH,)CO,CH;, CN

80 S-acetylenylpyridin-3-yl CO,CH;, CN

81 5-acetylenylpyridin-3-yl CH,CH,CN CN

82 5-acetylenylpyridin-3-yl CH,CN CN

83 5-acetylenylpyridin-3-yl CH,C.H, CN

84 5-acetylenylpyridin-3-yl CH,CH(CH,), CN

85 5-acetylenylpyridin-3-yl CH, CN

86 S-acetylenylpyridin-3-yl (CH,),CF, CN

87 6-chloropyrazin-2-yl CH,CHF, CN

88 6-chloropyrazin-2-yl CH,CF, CN

89 6-chloropyrazin-2-yl H CN

90 6-chloropyrazin-2-yl CH,CH=CH, CN

91 6-chloropyrazin-2-yl CH,C=CH CN




88 6- chl or opyrazi n- 2-yl CH err]CFlerr] CN
H

89 6- chl or opyr azi n- 2-yl CN 90 |
6- chl or opy 5934/ | CH err]CH=CH err] PCTIGEBDY /68054
6- chl or opy{r‘wgﬁslr;;2 2-yl CH err]CCH CN WO
98/ 25924 -14- PCT/ GB97/ 03054
-14- 92 6- chl or opyr azi n- 2-yl CH err] C=CCH err]
CN 93 6- chl oropyrazi n- 2-yl CH2CO2CH3 CN 94
6- chl or opyrazingz-yT | 6-chibkopylagintd-yC er MCHIGECEH, CeV 9o
6- chl or opyrazi n- 2-yl CHerr]CH err] CN 96
6- chl or opyr azi n92-yl 6-chlGidpegrazinc+4gCN CH,CO,CH, CN 97 |CN
6-chl orop;raﬂ n-=2- \/I ("I—I{nrr]!‘l\l CN 98
6- chl or opyr azi n9é yI 6'°@P[°@V’@F’@[‘%’VH H er r(}lH(CH;)CO;CHs @(I 91)
6- chl or opyrazt . FerrtEettd 100
6- chl or opyfr azi n 95 CIEIHQP W‘Jr‘)%jr] CF[ e¢¢]CH QN 101
6- met hoxygyrazi g 65 y| AT LET T [CH.CH.CN CN
6- net hoxyEyr azi n- 2-yl CHogS{a CF[_grr] : 2 CN Jl%Né
6- met hoxygyr azi §72-yl | 6-ckoropyrazin-2-yl CH,CN CN 104 CN
6- net hoxydyrazin:2-yl CHerr]lCH=CH err]l- CN 104
6- met hoxygyr azi 932 yI 'C@P[O@VY&]Z@P?:d—I[err] CH,CGH; CN |16
6- met hoxypyramg 2-yl 'cgpioéjyﬁz’(’iz%&-l[err] CH(CH;), oN |16
6- met hoxygyrazi =V 1 6- G ST CHl e oY 109
6- met hoxypyrazifrgog-yl c%ﬁ%%&i er ri CJq err]] gr ri 109
6- met hoxygyr aziy9i2-yl | 6-retHorypiradiho-yl] CH,CHF, CN 1N
6- met hoxypyrazin-2-yl CHerr]CHerr] CN CN {112
6- met hoxypyrazi}OZZ yl | 6-mesjosypyrarin-2-yl CHzCFs CN 112 | CN
6 met hoxy MK Q'll Nn.?2 \1[ CHlL ar.x 'nrr] Llr er ‘:IM |:_3
6- met hoxypyr azi 32y yl 6- “@ﬂit%y? e ler r1 Ifler r] N 114
6- met hoxy gyTaziip;2- yl —GH TR 5o - CN—TE5-
5-chl or opyri di nw 6 %ﬂgﬁiz y CH,CH=CH, H CN

104 6-methoxypyrazin-2-yl CH,C=CH | CN

106 6-methoxypyrazin-2-yl CH,C=CCH, 1 CN

107 6-methoxypyrazin-2-yl CH,CO,CH, CN

108 6-methoxypyrazin-2-yl CH(CH,)CO,CH, CN

109 6-methoxypyrazin-2-yl CO,CH, CN

110 6-methoxypyrazin-2-yl CH,CH,CN CN

111 6-methoxypyrazin-2-yl CH,CN CN

112 6-methoxypyrazin-2-yl CH,C/H; CN

113 6-methoxypyrazin-2-yl CH,CH(CH,), CN

114 6-methoxypyrazin-2-yl (CH,),CF, CN

115 5-chloropyridin-3-yl CH,CH, H

116 5-chloropyridin-3-yl CO(OCH,CH;) CN

117 5-chloropyridin-3-yl CO(OCH(CH,))CO(OCH,) CN

TABLE III

In Table III there are compounds of formula (I) wherein A is -CX’W-CH,- and the

groups Ar, R, X’ and W are as given in Table III.



116 5-chl oropyri di n- 3-yl CO(OCCH err]CH err]) CN
117 . 5-chloropyridin-3-yl COOCH(CH err]))CO(OCCH err]) CN
TABLE |I'l WwooBeisd2a 11| there are conpounds of fornula (1) WREXT&FBIT/N3054
-CX WCH2- and the groups Ar, R X and 1\g/_are as given in Table I11. WO
98/ 25924 PCT/ GB97/ 03054 - 15
- Conpound Ar R R X WNo. 1
5- bronopyrid- 3-yl methyl CN exo-tert-butyl Hdinmethylsilyloxy 2
5-chl or opyrGateeund | net hyArCN  exd-t &t - bRyl H & met hyl s| W/ oxy |3
6- chl or opy raz'gn- 2-yl methyl CN exdg-tert-putyl H di et hyl s| | yl oxy {4
5- br onopyti d- 3Oyl met hyl CN exo-lhydr oxy Hb5
5- chl or opyrid=3=yt ety -GN S EXO- VR OK P ~ o)
6- chl or opyrazi n-2-y > rﬂr)g‘%mn{%yr@? ygxo-rﬂé‘gﬁg (SQ;N £X0 t_c;@bgtyl Py |Hd- 3-vyl
met hyl CN| exo- hydr pxy H |8 5- b dimpthyisily®xy! et hyl N
exo-F H9O _S-bronopyrid: 3-yl net hyl CN
0 10 %- br o2opyr | SrcBlogopyridreyhy | | orthy| CN | exo-tert-butyl F LH
5-chl oropyri d- 3-yl benzyl CN exo-tert-butyl] ,. i ret hyl s |yl oxy |12
5-chl or opyri d- 3-yl benzyl CN exo} hydroky dunethzlsglﬁﬁy
5-chl or opyrTd=g=yt 1 W v CRTRN < )’ O EN W\ N v |
5-chl oropyri d-3-yl 6%@%@“&“’ 2 ygngrg_%%ﬂ CN Q&Q&ﬁbééd H
5-chl oropyri d- 3-yl benzyl H exjo- t er t 1 but yldimethiylsiliyfoxiyhy!l st | yl oxy |16
5-chl oropyrid-3-yl benzyl H exio- hydr oxy H 17
5-chl oropyri d-4-yl | 5theermgpyrid-3-yl | methyl | CN | exo-hydroxy H

5 5-chloropyrid-3-yl methyl | CN | exo-hydroxy H

6 6-chloropyrazin-2-yl | methyl | CN | exo-hydroxy H

7 pyrid-3-yl methyl | CN | exo-hydroxy H

8 5-bromopyrid-3-yl methyl | CN | exo-F H

9 5-bromopyrid-3-yl methyl | CN =0

10 5-bromopyrid-3-yl methyl | CN | F F

11 5-chloropyrid-3-yl benzyl | CN | exo-tert-butyl H

dimethylsilyloxy

12 5-chloropyrid-3-yl benzyl | CN | exo-hydroxy H

13 5-chloropyrid-3-yl benzyl |H |exo-CN H

14 5-chloropyrid-3-yl benzyl [H |endo-CN H

15 5-chloropyrid-3-yl benzyl | H | exo-tert-butyl H

dimethylsilyloxy
16 5-chloropyrid-3-yl benzyl |H | exo-hydroxy H
17 5-chloropyrid-3-yl benzyl | H =0

The preparation of the compounds of formula (I) may be accomplished by adaptation

of methods described in the literature, by use of one or more of the following synthetic

techniques described below and further illustrated in the Examples, or by combining

description R’ is alkyl or phenylalky! (especially benzyl).

literature methods with those methods described below. Throughout the following



The preparation of the conmpounds of fornula (1) may be acconplished by
adapt ati on of nethods described in the literature, by use of one or nore of
the fol | owypgespesishet i ¢ techni ques described bel ow and furtfefcibidisss af ed
in the Exanples, or by conmbining literature nethods with those nethods
descri bed bel ow. Throughout the follow-d§-description Rlerr] is alkyl or
phenyl al kyl (especially benzyl). WO 98/ 25924

PCT/ GB97/ 03054 - 16- Conpounds of formula (1) can be prepared by treating

conpounds of f gbmgbandsldfforthll (I caPbPREpdePby LBkl & M?&ﬁohnhﬁ q”l?]e

sui tabl e | eaving group such as a halide or triflate, optionally In
presence Witha comppuid ef foasula Rluvherd [sat saitshlateavirgogroap suchGanytalidesr of

f I . ' ) [ th th be made b dapt i 5
ot hoda Jeiald BRfomAS R telngetaft Aok sBIe Ha Bich PSS B GAPNE oup (g ¢ he
desired 1 Qf ' sired
mor ] group. | ComBUdoriief) GREMRNR' 8 e (HAI3a00 bbbl b EusBREL 1°C |

wher eisn Rnetholly desogbed indhefdreitherahatartbettiortsfiy ©1aa6 irdip t6 FP@ised ROfrobpr nul a
(1) by, for instance,_ either: (i), treat i.n% themw th a chloroformate
est er (su%lﬁﬁageph%menmacﬁye%gmpwﬁamdsmre Rigrewn-i ng t he carbamate so

f d i d ' it R QF l e, hydrochl ori i d): i
treating t hom SoPRORsTs Toritls (0l GhicRiR BrBroahdS BF B @) BBrei RSy | at o)
at a sui tigrygerl) eMabeprehbaBNBY db faactieg E&Hﬂﬁ%hp? lo?fo\/r\{nﬂ\d@ﬂl?bﬁ'f& ﬁlgfanRél}g |

prepared by reacting a conpound of fornula a comnpoun
(wher ei n ¢iger:i(® teeating theganyvith agbloreformath leste@nch 4 dngl dhdaroformate) and he 15

RN N a SEiSRRE O e SodoPar SRR & Semeds Rt aeibe
5l onyde CHEDEeTEReAR a Ptk bl Clof SRHER LR A Wi didly, |
reduci ng egenmed wmperaigef orni ¢ aci d. 20 Conpounds of fornmula (111)

e Wit o shERpesbaL-RL B 58 v brimeed R e G e ad of Seppaggl)
£ O, SR R ey RO S ARl B8 B
of f orsmul pre¢enke vh@baveranRan ialkaliymersl icdide)ia apuRaste e6lvint (such as N,N-
dimethylformamide).
Alternatively, compounds of formula (I) can be prepared from compounds of formula
(II) by reductive amination with an aldehyde (R*CHO; where R’CH, = R) in the presence of a
suitable reducing agent such as formic acid.
20 Compounds of formula (III) wherein R' is cyano can be prepared by treating
compounds of formula (IV) first with a suitable base, such as lithium diisopropylamide
(LDA) or lithium bis(trimethylsilyl)amide, and then reacting the product so formed with a
-compound ArHal, wherein Hal is a halogen.
Alternatively, compounds of formula (I) wherein R' is cyano can be prepared by
25  treating compounds of formula (VI) with a suitable base, such as lithium diisopropylamide
(LDA) or lithium bis(trimethylsilyl)amide, and reacting the product so formed with a
compound ArHal, wherein Hal is a halogen.
Compoundé of formula (VI) (wherein R' is cyano) can be prepared by treating
compounds of formula (VII) with a suitable base, such as potassium carbonate, in the

30  presence of a compound of formula RHal, wherein Hal is a halogen.



25 treating conpounds of forrmula (VI) with a suitable base, such as
lithiumdiisopropylamde (LDA) or lithiumbis(trinmethylsilyl)am de, and
reacting tW@%Pé%ct so formed with a conpound ArHal, wher ePRT/GRF7/93054,

hal ogen. Conpounds of formula (VI) (wherein Rerr] is cyano) can be
prepared by treating conpounds of formula (VII) with a suitable base, such
as potassium carbonate, in the 30 presence of a conpound of formula RHal,
wherein Hal is

PfCT]/c GBY 7{ 030543%%L%9%2{§‘H59@2%$%‘?[8 gfld&%}!ﬂ“&&%?%peow. of [fommla @V()avlgmgpound
: . . y! !
Crear ng Bi{CHIIARI R P Qi) chirbe brkBRE o ueaflnb XARBLa-fiR,B9. DY OPAY B BY

i socyani C@abﬁbﬁl@[kﬂ.@?ﬁbrﬁﬁe@ﬁhtés@lrﬁétﬁ}ll sedyhideealby kheaeya@-de in the
presence of a suitable base, such as potassiumtert- 5 butoxide.

3- Oyano- Stoldafanybmsltieylisoayanisiedn dhecprasepes pf epitable taye, sueheatydtassivaytert-

3- cyano- 9‘? net.hyl - 9- azabi cycl o[ 3. 3. 1] nonane by, for instance, treatnent it
W th ch %PWST mate ester (such as vinyl chloroformate) and subjecting the

carbamat e so f 9rRoINaABIcYcIBYHS. Pintahse caﬁsoe%réﬂgiéédllg/ dé@hdiRy198hd ?ﬁ%gaxﬁ;oﬁ)ounds

of formula (VI), wherein err] is cyano, can prepared by treating
conpoundsmethyl-Srarabiay¢lv]3.3.} Jonhare byp forlinstarve) tréasmentanivith aichldrhforpresstece of

i tabl . t [ .et hoxj de. ., Co d f fao | VI
anbe- pr GpSH Bxviny! SlpRleBRts 30 FEte ke Cabarnelb sh Lometio B MG hebi s,
f f l.&, : - di ' e [
Synthesi s ( Coi Taiae fiEkve ofipUidiPlofiha (VB whedln RIRIAMEE cafbil ©
(1) wher eprepéred by @datitg canphedp b frafmaih (M abthitogy aethohBRocygidefintigmul a (1)

wherein Ais CHerr]CHZ (wherein Z is _a suitable group, such as a
t hi ono- 4- PX§F§HICE Ry aghiselly base, such af paBssumsthaXide. (such as xyl ene) at a

itable t t .. Co ds. of f la (1) aherein A
"5 oo (whetBpesnfS it (B tibc SRIRRAIIS, Sloce alidBade b 40T V1 0,
group) CaRobigsét 88pheH: HhthdsBafrbMg e RARA Qzaeﬂlfoxﬁggfgilhgﬁfdp»mw%s@, forA 1S

CH2CH(OH) with a suitabl'e chloroformate (such as
chl or ot hi imstahioe, iRrgediciSynthiesis (Celéestive Volume 4 pt8db)e base (such as N

CHior 1) G Oty | EaFoRgenl haratanl vaiergn A 5 CH-Crrtod ¥ pepaied by Hedting o

compound of fomula (I) wherein A is CH,CHZ (wherein Z is a suitable group, such as a

v

thiono-4-tolyloxy group) in a suitable solvent (such as xylene) at a suitable temperature (such
as reflux).

Compounds of formula (I) wherein A is CH,CHZ (wherein Z is a suitable group, such

20  as athiono-4-tolyloxy group) can be prepared by treating compounds of formula (I) wherein
A is CH,CH(OH) with a suitable chloroformate (such as 4-tolyl chlorothionoformate) in the
presence of a suitable base (such as N,N-dimethylaminopyridine).

Compounds of formula (I) wherein A is CH,CH(OH) can be prepared by acid
hydrolysis of compounds of formula (I) wherein A is CH,CH(OZ") wherein Z’ is a

25  hydrolysable group (such as tert-butyldimethylsilyl).

A compound of formula (I) wherein A is CH,CH(OZ’) wherein Z’ is hydrogen or a
hydrolysable group (such as tert-butyldimethylsilyl) and R' is cyano can be prepared by
reacting a corresponding compound of formula (VI) with a suitable base, such as lithium
diisopropylamide (LDA) or lithium bis(trimethylsilyl)amide, and reacting the product so

30  formed with a compound ArHal, wherein Hal is a halogen.



hydrol ysis of conmpounds of formula (1) wherein Ais CH2CH(QZ') wherein Z

is a 25 hydrolysable group (such as tert-butyldimethylsilyl). A conpound
of formul awddsaeerein Ais CH2ZCH(QZ') wherein Z' is hydrogQﬁT;Q;ngﬂmm

hydr ol ysabl e group (such as tert-butyl dlﬁt hylsilyl) and Rlerr] is cyano
can be prepared by reacting a corresponditig conpound of formula (VI) with a
sui tabl e base, such as lithiumdiisopropylamde (LDA) or lithium

bi s(trinethylsilyl)am de, and reacting the product so 30 formed with a
conpound Ar Hal A edneporind ofdrmiuta @/ IhahegimA is CHAOEROZ259Retein Z is h dro enora
PCT/GBQ7/23(§)54 -..18 - A conpound of formula (VI) wherein Ais (QZ')
wher ei n zhyqrelyssble ggrup @FC%SMPBWY%%MI@D’BWW% dg pyang can be prepared by

cor r espondERTeeiEepdidind WinibupltSp SRR (A IR BRI isclb gt Bise o
known as gd¢teiphdftnyDmethylieddyrhids g€ irHrélentd ot \R1iBPR LA Sudt asapo'iéékxhﬁlbl €

base, such as potassiums tert-butoxide. A conmpound of fornula (V)
wher ei h Aﬁﬁsb@P@@FKOZ ) vvherel n Z' is a hydrolysable group (such as

tert-butyl di met,hyl sil I) cyano, ¢ edb ct

conpound of fofb‘n% 0("@ F%w 1§e¥ @'}Qﬁé@g‘e hF’é?“b aﬁ@qwdfﬂgségle
conmpound  grdup\Ei@h&is fert-bhiy IAmEBFISIDD 288 RU y a
conpound of Forrm g‘(‘l’ 6’ elz Apgs I?scy]ag?lc%% Pregéjr&eig& égy‘ﬁk}dratl ng a
conpound ocﬁmpmrmh,dfa“o(ml)lam)awhemmm isCH;CI{QHE)fnd Rt i3 cgaxwwithlal conmpetydiZdt i ng
agent, suc I, et yl ammi nosul furtrifluoride. A conpound of formula (I)
wher ei n A% gre CHE'CEREEEOYY epared by fluorinating a conpound of formula

(1) e el 0 A OO Ctdbntlohl of ABNATRL e M HCRIPLerd g it pgen

fluoride and su ur tr conmpound or fornt

CH2C(=0) detiydpstingraimaint vt femmld (mpwaeremrmwapl OH(GH) Witha suttibieherein A is
CH2CH(OH) with a suitable acid chloride (such as oxalyl chloride) at a

sui t abl e fewdeating agent g‘aréméyﬂuémmos@@pmﬂq@)de A corrpound of formula (1)

Formul a (1) whéy &eipoktfof BnBbLE) Wit At CH R A o8 piparm i pthicicE o
sul furtri tbmiphindieof fOrms a0 Wheredk Aflﬁ’UHJb@I(OH)) vmewe&aﬁplesa%&% &an be

prepared by reacting a
15 hydrogen fluoride and sulfur trifluoride.

A compound of formula (I) wherein A is CH,C(=0) can be prepared by reacting a
compound of formula (I) wherein A is CH,CH(OH) with a suitable acid chloride (such as
oxalyl chloride) at a suitable temperature (such as below -50°C).

A compound of formula (I) wherein A is CH,CF, can be prepared by fluorinating a

20  compound of formula (I) wherein A is CH,C(=0) with, for example, diethylamino-
sulfurtrifluoride.

A compound of formula (I) wherein A is CH=CH can be prepared by reacting a
compound of formula (I) wherein A is CH,CH(OZ’), wherein Z’ is a suitable group (such as
SO,CH,) with a suitable amine (such as 1,8-diazabicyclo[5.4.0]Jundec-7-ene).

25 A compound of formula (I) wherein A is CH,CH(OZ’), wherein Z’ is a suitable group
(such as SO,CHj,) can be prepared by reacting a compound of formula (I) wherein A is
CH,CH(OH) with a suitable acid chloride (such as mesyl chloride).

In further aspects the present invention provides processes for preparing compounds
of formula (I), as hereinbefore described.

30 In a further aspect the invention provides a method of combating insect and like pests

at a locus by applying to the locus or the pests an insecticidally effective amount of an



compound of fornmula (1) wherein Ais CHerr]CHQZ'), wherein Z' is a
suitable group (such as SJerr]CHerr]) with a suitable amne (such as

1, 8- di azabwoasi2spa. 4. 0] undec- 7-ene). 25 A conpound SCTIGHMIIGS ()
wherein Ais CH2ZCH(OZ'), wherein Z' is ayguitable group (such as

SJerr]CH err]) can be prepared by reacting a conpound of forrmula (I)
wherein Ais CH2CH(OH) with a suitable acid chloride (such as nesyl
chloride). In further aspects the present invention prOV|de rocesses for
pr epar i nginseetisédp ¢emppsition pemprifing a camppundei-toanalad] ditim salt,

In a further _aspect the | entlon hod of conbatl ng i nsect and
i ke pestg 3JpIATY YRmen Wﬁ%b?)#ﬁél d%pﬁ fhge r the pests an '

i nsect i ci dal | y ToEfefipbMdsiTToriul@ (1) @8n be udd t8368B8P4hd control infestations of
PCT/ GB97/ 03054 - 19- "insecticidal conposition conprising a conpound of

formul a (igsectrpeats sach as Iaapidapte:ra, Dipitara, Homopﬂemaa:yl Goteeptenar(inshidingoDiabkadica de
derived therefrom The co of fo nmul a can b&use,d to conpat and
controf i hEHRIQBHETES) qn %b"éérl“éerg ’E?FFPfé St i APy ACATIEPEEP o he Insect

Honopt era an gca??xt E%Qtts %vlﬁc}{ ?gbé’?bxﬂgatpa Q}Pcf QddtfAer bx the fise &Qﬁé}w&gﬂi&pr ms) and
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cincticeps nonychus ulm
leafworm), Hehothls virescens (tobacco budworm) Chortiocetes terminifera (locust),

Diabrotica spp. (rootworms), Agrotis spp. (cutworms), Chilo partellus (maize stem borer),

20 Nilaparvata lugens (planthopper), Nephotettix cincticeps (leafhopper), Panonychus ulmi
(European red mite), Panonychus citri (citrus red mite), Tetranychus urticae (two-spotted
spider mite), Tetranychus cinnabarinus (carmine spider mite), Phyllcoptruta oleivora (citrus
rust mite), Polyphagotarsonemus latus (broad mite) and Brevipalpus spp. (mites). Further
examples include insects which adversely affect the health of the public or of animals.

25 In order to apply the compounds of formula () to the locus of the nematode, insect or
acarid pest, or to a plant susceptible to attack by the nematode, insect or acarid pest, the
compound is usually formulated into a composition which includes in additionto a
compound of formula (I) a suitable inert diluent or carrier fnaterial, and, optionally, a surface
active agent. The amount of composition generally applied for the control of nematode pests

30  gives a rate of active ingredient from 0.01 to 10 kg per hectare, preferably from 0.1to6kg

per hectare.
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coating €RdhSEFquRdCarm sehssandibe lilke oan ghbard sorerdatsrialswudhoas sands, silicates,

mineral carbonates, sulphates, phosphates, or the like. Agents which are commonly used to

aid in impregnation, binding or coating the solid carriers include aliphatic and aromatic
petroleum solvents, alcohols, polyviny! acetates, polyvinyl alcohols, ethers, ketones, esters,

20 dextrins, sugars and vegetable oils. with the active ingredient. Other additives may also be
included, such as emulsifying agents, wetting agents or dispersing agents.

Microencapsulated formulations (microcapsule suspensions CS) or other controlled
release formulations may also be used, particularly for slow release over a period of time,
and for seed treatment.

25 Alternatively the compositions may be in the form of liquid preparations to be used
as dips, irrigation additives or sprays, which are generally aqueous dispersions or emulsions
of the active ingredient in the presence of one or more known wetting agents, dispersing
agents or emulsifying agents (surface active agents). The compositions which are to be used
in the form of aqueous dispersions or emulsions are generally supplied in the form of an

30  emulsifiable concentrate (EC) or a suspension concentrate (SC) containing a high proportion

of the active ingredient or ingredients. An EC is a homogeneous liquid composition, usually
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and hexitol anhydrides, the condensation products of the said partial esters with ethylene

20  oxide, and the lecithins.

These concentrates are often required to withstand storage for prolonged periods and
after such storage, to be capable of dilution with water to form aqueous preparations which
remain homogeneous for a sufficient time to enable them to be applied by conventional spray
equipment. The concentrates may contain 10-85% by weight of the active ingredient or

25  ingredients. When diluted to form aqueous preparations such preparations may contain
varying amounts of the active ingredient depending upon the purpose for which they are to
be used.

The compounds of formula (I) may also be formulated as powders (dry seed
treatment DS or water dispersible powder WS) or liquids (flowable concentrate FS, liquid

30  seed treatment LS, or microcapsule suspension CS) for use in seed treatments.
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The particular additional active ingredient included will depend upon the
| Nt endeithble insecticides indhedethx falloavingid t he type of conpl enentary action

I red. anampy?esthr%fids such as permethrin, esfenvalerate, deltamethrin, cyhalothrin in particular
lambda-cyhalothrin, biphenthrin, fenpropathrin, cyfluthrin, tefluthrin, fish safe pyrethroids

15
requ

for example ethofenprox, natural pyrethrin, tetramethrin, s-bioallethrin, fenfluthrin,

20  prallethrin and 5-benzyl-3-furylmethyl-(E)-(1R,35)-2,2-dimethyl-
3-(2-oxothiolan-3-ylidenemethyl) cyclopropane carboxylate;
b) Organophosphates such as profenofos, sulprofos, methyl parathion, azinphos-methyl,
demeton-s-methyl, heptenophos, thiometon, fenamiphos, monocrotophos, profenophos,
triazophos, methamidophos, dimethoate, phosphamidon, malathion, chloropyrifos,

25 phosalone, terbufos, fensulfothion, fonofos, phorate, phoxim, pyrimiphos-methyl,
pyrimiphos-ethyl, fenitrothion or diazinon;
c) Carbamates (including aryl carbamates) such as pirimicarb, cloethocarb, carbofuran,
furathiocarb, ethiofencarb, aldicarb, thiofurox, carbosulfan, bendiocarb, fenobucarb,
propoxur or oxamyl;

30  d) Benzoyl ureas such as triflumuron, or chlorfluazuron;

e) Organic tin compounds such as cyhexatin, fenbutatin oxide, azocyclotin;



suitabl e insecticides include the follow ng: a) Pyret hroi ds such as
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chlorfluazuron; e) Organic tin conpounds such as cyhexatin, fenbutatin
oxi de, azbktlmideeloprid; WD 98/ 25924
PCT/ GB97/ 3?{)54 -23 - f) Macrolides such as avernectins or m |l benycins, for
exampl e stcWB8¥%8bamectin, ivernectin, and mlbenycin; g) Hornones and

pher onones; h) 1-4anef efeixﬁz?opaﬁaﬁem%@mmam@ﬁﬁed ReyRCHhEr 1 de, DDT,
chl ordane or dieldrin; 5 ') Am di nes, such as chlordimeformor amtraz,
j) Fum gaivsectimdésshavigg paniicldar taggeisdnaylbe Spploypedivh the mizwidt if iappropoate er thej or
chem cal ¢l asses ig_f i nagct,i cide listed ahove, ,other, 10_ i ns,ec]téi{ ci des_ havi ng
parti cul aﬂntﬁ%%tjétt ity g ths anixtyse. §ipg dnstance selerhveripsestipides fop particrler erops, o he
I nt ended N DR . i i i e or
0 bl B e RPN SELOR LGy PBGREALIGR 1
ri ce sucheaplera! Hltephativelyibititides sieciiit fonpartivaldr indedt 8pdtidsisagey for example
i nsecticides specific for particular insect species/stages for exanple
ovo-larvicides such as chlofentezine, flubenzimine, hexythiazox and tetradifon, motilicides
15 such as dicofol or propargite, acaricides such as bromopropylate, chlorobenzilate, or growth
regulators such as hydramethylron, cyromazine, methoprene, chlorofluazuron and
diflubenzuron may also be included in the compositions.
Examples of suitable synergists for use in the compositions include piperonyl
butoxide, sesamax, safroxan and dodecyl imidazole.
20 Suitable herbicides, fungicides and plant-growth regulators for inclusion in the
compositions will depend upon the intended target and the effect required.
An example of a rice selective herbicide which can be included is propanil, an
example of a plant growth regulator for use in cotton is "Pix", and examples of fungicides for
use in rice include blasticides such as blasticidin-S. The ratio of the compound of formula (I)
25  to the other active ingredient in the composition will depend upon a number of factors
including type of target, effect required from the mixture etc. However in general, the
additional active ingredient of the composition will be applied at about the rate at which it is
usually employed, or at a slightly lower rate if synergism occurs.
The invention is illustrated by the following Examples. Examples 1-27 illustrate the

30  preparation of a range of compounds of formula (I). Examples 28-35 illustrate compositions

suitable for the application of the compounds of formula (I) according to the invention. The
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This Example illustrates the preparation of exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-

10 9-methyl-9-azabicyclo[3.3.1]nonane (Compound No. 26 Table I

Stage 1

).

9-Methyl-9-azabicyclo[3.3.1]non-3-one'? (5.6g), (4-tolylsulfonyl)methylisocyanide

(8.8g) and anhydrous ethanol (10ml) in dry dimethoxyethane (1

50ml) were cooled to 0°C

under nitrogen. Potassium tert-butoxide (10.1g) was added to the stirred solution at such a

15

rate so as to maintain the temperature below 10°C. On complete addition the mixture was

allowed to reach ambient temperature and was stirred for 40hours. Further (4-tolylsulfonyl)-

methylisocyanide (19g) and potassium tert-butoxide (1.2g) were added in portions over the

next Sdays to complete the reaction. The solvent was evaporate

d under reduced pressure, the



used t hroughout the Exanples: np = nelting point (uncorrect ed) ppm

parts per mllion s = singlet = tri et d
doubl et WO 9825524 q = quartet dd = doubl P GHGBY
dt = double triplet tt = triple triplgst. brd = broad

doublet nm= nmultiplet EXAMPLE 1 This Exanple illustrates the preparation of
exo 3-(5- chloropyrld 3-yl)-endo- 3- cyano-

9- I\/E: E;:re\%d\gei t%%gvgtg[agu%ouf}sﬂcﬁnane (glafr%?:ﬁ] e(xgractgg)%vqth-retgyl acet)ate (%%%ml)
(4-tol y|'15Hé|Jo?rfﬁlﬁéﬁﬁlggﬂxlc'eﬁﬂ&d@%@wﬁﬁeg%\?@ﬂ%ﬁg{gﬁbﬁﬁﬁ’ﬁ‘Earﬁ&%@c&neﬁl Om) in

dry di net hoxyet hane *(150m ) were cool ed under nit’rogen.
Pot assi (mageesiuthsulfaie)lend the sblypnivevapamtbddinter telecesitpressert to @liwid 4 Bowatoilsuch a
15 rate_so.as to nmaintain the %rrperature bel ow 10C. On conpl ete addition

the m xtiheeilnyas extrasigsrepenteddy whthdiob hexane pad the omhisedgidragiss vaparatedd f or

Cort SbumaHfeRfCed ptcl il aritihe Sk Wil OhABEUF il dr B ARNB IR U
h C WO
g 8/62[3 nghd:tﬁﬂnol'ﬂil dichfdrymethal@Io W0 -6 fhnd Pl fHetHyE SUGABI pélegﬁy ?@357#83054

-25 - rddilgde treated with aqueous sodi um carbonate and extracted with
et hyl acetate (2x250m ). The conbi ned organic extracts were washed with

aqueous sodi UM NMRGCBICL,): 3It 44 . f(StBHnﬁ)sllLﬁﬂ-BGBmm) R80H1 190€215.ed)y 2.00-
evapor at ed under reduced 2¥_E)ress ure ta g ve a brown oil. The oil was

ext r act ol H@Pam 29 235(3H.a0t 2-A035h9; 488(AHhe) c A3 Hmpagt s evapor ated 5

under reduced pressure and the residue was fractionated by chromat ography
(si llioca,R&d®temedshanol in dichl or onet hane) to give

(CoG [ orh T hedhnyang 1 6847 dhrgb g 36 S48 RH m 1. 80~ 1. 80( 2k m) ;2. 00-
e e e by o s e R
Stage 2
€x0-3-Cyano-9-methyl-9-azabicyclo[3.3.1]nonane (0.9g) and 3,5-dichloropyridine
15  (0.89g) in dry tetrahydrofuran (10ml) were stirred at ambient temperature under nitrogen and
treated dropwise with lithium bis(trimethylsilyl)amide (7ml of a solution in tetrahydrofuran,
IM). The reaction was kept at ambient temperature for 18hours and the solvent evaporated
under reduced pressure. The residue was dissolved in ethyl acetate (50ml), extracted with
hydrochloric acid (2x50ml, 2M), the combined aqueous fractions separated, basified with
20  potassium carbonate followed by extraction with ethyl acetate (2x50ml). The organic
fractions were dried (magnesium sulfate), evaporated under reduced pressure to give a brown
oil which was fractioned using thick layer chromatography (silica,10% methanol in
dichloromethane) to give the required product (0.36g) as a waxy solid, mp 110-114°C.
'H NMR (CDCL): 8 1.15-1.25(2H,m); 1.90-2.30(9H,m); 2.90(2H,m); 3.00(2H,m);
25 7.75(1H,m); 8.45(1H,d); 8.60(1H,d)ppm.
EXAMPLE 2
This Example illustrates the preparation of 9-(3-chlorobenzyl)-exo-3-cyano-9-
azabicyclo[3.3.1]nonane.
Stage 1
30 2-Ethoxy-3,4-dihydropyran (38.4g) in water (120ml) was stirred at ambient

temperature and treated with concentrated hydrochloric acid (13.2ml) for lhour to give a



2. J. R Wseman, H 0. Krabbenhoft, R E Lee J. Og. Chem 42 629 (1977)
St age 2 exo- 3- Cyano- 9- net hyl - 9-azabi cycl o[ 3. 3. I nonane (0.9g) and

3, 5-di chl oggpkshsne 15 (0.89g) in dry tetrahydrofuran (| QGgycaphgestirred
at anbi ent tenperature under nitrogen and treated dropwise with lithium

bi s(trimethylsilyl)amde (7m of a solut¥#on in tetrahydrofuran, IM. The
reacti on was kept at anbient tenperature for 18hours and the sol vent
evapor at ed under reduced pressure. The residue was di ssolved in ethyl

acet ate (&figrless SNtifigs bEglurkdlfetyuelr gxrtm&bbsmgmﬂﬁné LS ylwasahatedtviith conbi ned

aqueous fractions separated, basified with ot assi um car bonat e fol | owed
by ext r actdngentratecdhhysirbshloncadid (3l asbwater (Mmlbwggmesmpanmmn%thwer e dried

|.f at te d d |

&h”?gﬂe%;ﬁwq?éw? RS ben Fited e i 2Bkt St DLy SPr. Ao b et hanol

in dichlo lid,
110 1 1EAPbIARTAS Riskhafn b (U0 G QAT g Bt olfe P HRE

2 90( 2H, rﬁolutaomeﬁiﬂwﬁonﬂ&sommnwmgenpho@m&((msg) andasoamﬂhw);mm FAMPLE

2 This Exanple illustrates the preparation
o- (3- ohl olobRLAI9mN esmbydafirt: (CRPmb Wyt tadissolun i Enmsvhigh wes 3o

2- Et hoxy dih n_( I ent
t enper at u?fé’é'é%e %‘% g?é‘é’% metsﬁrgé%%ren r\ggégﬁﬁ%%% \r@gegcg{ll%‘;?%%%gbf or

lhour to Ph¥Rastion mPEuRELATRAR] with saturated aqueous sodium carbonate to give a solution

PCT/ GB97103054 -26 - col ourl ess sol ution of gl ut ar al dehyde.

3- Chl or obefpifl Grwhich wag eBpctedaith disthyé ether §2x508mbedhe az:@zptwme@@mbmdc aci d

(30m ) and ter..(200m ive. a nsi,on of the h chloride .

Whi chitias Madavitb veRe sty LTS L dphaed Sndktar B Brestie Wi

di car boxy} gﬁmaﬁl'ngh A3 ﬁ%ef)iodaﬂoﬂlﬁy elutinf WFhEh WasiuaBoadilQ vsiie Hekldtsy]

foll owed by a buffer 5 sol ution prepared from di sodi um hydrogen phosphate
(23. 3g) aacktate firerm Yy tr 30 ctthyl dcefagy by voluated to give Onf3)chloreberafil)el-of ur an
(200m ) was_added tq._dissolve the glum i ch was produced and the m xture
stirred f@#abigygiol3-3;11ngndrongyiognmp; r‘?‘esﬁvﬁs evol ution had ceased. The

G ve a sol ut i or DI EBFERES s S, PSRRI FRIBLIPETICHEAL DY |
The ex4ragiop2iesR 7@5@33{ 96 7.43(1H,m)ppm.
Stage 2
Potassium tert-butoxide (6.4g) was dissolved with stirring in dry 1,2-dimethoxy-
ethane (60ml) and cooled to 0°C under an atmosphere of nitrogen. 4-Tolylsulfonyl methyl
isocyanide (8.0g) in dry 1,2-dimethoxyethane (80ml) was added slowly at 0°C and stirred for
20 lhour. The material from Stage 1 (5.0g) in dry 1,2-dimethoxyethane (40ml) was added
slowly over 2hours, the reaction was allowed to gradually warm to ambient temperature and
was stirred for an additional 18hours. Further 4-tolylsulfonyl methylisocyanide (2.0g) was
added to the reaction mixture which was stirred for another 4hours. Water (100ml) was
added, the solvent evaporated under reduced pressure to give a brown oil which was
25  partitioned between water (200ml) and ethyl acetate (200ml), the phases separated and the
aqueous fraction re-extracted with ethyl acetate (3x200ml). The combined organic phase
was washed with saturated aqueous sodium chloride solution (100ml), dried (magnesium
sulfate) and evaporated under reduced pressure to give a dark brown oil which was
fractionated by eluting through a column of silica with 20% ethyl acetate/hexane to give the

30  required product as a colourless 0il,1.7g.



10 washed with water, dried (magnesium sul fate) and evaporated under
reduced pressure to give a gumwhich was fractionation by eluting through a
col um of woWbsR24si ng hexane/ et hyl acetate [from 5% to 309PETIEPO7/83984 at e
by volune] to glve 9- (3-chl orobenzyl ) - 9-azabi cycl o[ 3. 3. 1] non- 3- one, 35g,
np 74-5[err]C. "H NWR (CDCl [err]): [err]z 55(4H, m; 1.95(2HmM; 2.28(2Hd);
2.75(2H,dd); 3.30(2H, m; 15 3.90(2H,s); 7.25(3H, rr) 7 43(1H rr)ppm St age 2

Pot as_si um tert‘- but oxi deg&l& 4? was di ssolved with s (g
1, 2- di met hoxy-'HeNWEhECDEOX J) [.ap@ byl ed0@E. m); e1r$(](%1'luﬁhé’-r0 %Hanhég;%@i@)of

T t2r ggﬁgt%égégltlﬁg%gmégg#()l%g %dézgc%f@m :P) gg%O('lfiég%ﬁ'na stirred for 20

| hour. The material from Stage 1 (5.0Qg) in dry 1, 2-di net hoxyet hane (40m)
was added slowly over 2hours, the reaction was allowed to gradually warmto
anbi ent  t enperHiefollosvirt ketenestware prephred uaimgadptiotédunasinti Bt Esamplai2; Stage
4-tol yl sul fonyl nethylisocyanide (2.0g) was added to the reaction m xture
whi chSwasl:stirred for another 4hours. Water (100M) was added, the sol vent

evapor at ed un I I

parltol ti oned bcejf %ﬁ%ﬂ{) g%%fcygﬁég Wﬁncfh ggg%évgt e ! Eggnp)hmﬂioéé% Hé%)é
separ at edy, %}mﬁw@pﬁ@w@) {.000H 81, 2. ee(ejq,d)aamamyd) 12.65(PHld AR BOQE, m)ppm.
(3x200m ). e conbi ned or anl c phase was washed with saturated agueous
Sodi um chi or i d-Adlyl-9tazehicysloried.} Jnomr3-eer: HAUMESGIK LY br ke G Hemd 1ckRRB% e

ol ut n[;e?#?@@gﬁé)ii?k}ﬁ%ﬂﬂgbg'3??@@?%{%5%@3°$%@ﬁf’% SRS G e

t he requir § i - !
i) B 5300 U MEIRSE L MIRE Sl ok o NORICOORRS

1. 90( 2H, M.60@HA); 2RO 0GR H,12); 200 md); 27@3Hald)p3 . 26@Hy); 330EBH,DHpPIR;
3.80(2H,s); 7.20(3H m; 7.40(1H s)ppm The follow ng ket ones were prepared

using a procedure simlar to Exanple 2, Stage 5

G o e B S AR )

2. 65( 2H, dfibce:ﬁu@@i&rﬁtd,rmd Eﬁﬂhplg 2ABtagk 29- azabi cycl o 3. 3. 1 ] non- 3- one:
(CDC13): Terr] 1.50(4H 90(2H.m | 2.20(2H ) 2. 70(2H dd).

3. 35(#H, dd) ; 5exGPBengml-3- sar@s?mbd@»cloté 3ddnanang) FHNMR (CDCL)! 8 1.42-
1.55(2H,m); 1.68-1.80(2H,m); 1.85-1.94(2H,m); 2.00-2.15(2H,m); 2.18-2.30(2H,m); 2.85-
2.92(2H,m); 3.30-3.45(1H,m); 3.85(2H,s); 7.20-7.40(5H,m)ppm, obtained from 9-benzyl-9-
azabicyclo[3.3.1] non-3-one’.

9-Allyl-exo-3-cyano-9-azabicyclo[3.3.1]nonane: 'H NMR (CDCL,): & 1.50(2H,m);
20 1.70(2H,m); 1.85(2H,m); 2.00(2H,m); 2.20(2H,m); 2.90(2H,m); 3.30(2Hdd); 3.35(1H,m});
5.10(1H,dd); 5.20(1H,dt); 5.80(1H,m)ppm.
ex0-3-Cyano-9-(2-methylpropyl)-9-azabicyclo[3.3.1]nonane: "HNMR (CDCl,): &
0.9(6H,d); 1.45(2H,m); 1.60(1H,m); 1.70(2H,m); 1.85(2H,m); 2.00(2H,m); 2.20(2Hm);
2.35(2H,d); 2.80(2H,m); 3.30(1H,m)ppm.
25 ex0-3-Cyano-9-(2,2,2-trifluoroethyl)-9-azabicyclo[3.3.1]nonane: 'H NMR (CDCl,) é
1.50(2H,m); 1.70(2H,m); 1.90(4H,dd); 2.20(2H,m); 2.90(2H,broad q); 3.10(2H,q);
3.35(1H,m)ppm.

Using a procedure similar to Example 1, Stage 2 the following were prepared from

30  the corresponding nitriles:-



10 9-(2,2,2-Trifluoroethyl)-9-azabicycl o[ 3. 3. 1] non- 3-one: 'H NWR
(CDC[err]): [er r] 1.60(4H, m; 1.90(2H nm; 2.30(2H dd); 2.70(2H dd);

3. 20( 2H, g)yo gsrfdeLH, M) ppm The following nitriles were pr epfrfskobosdy t he
correspondi ng ketones using a procedure_simlar to Exanple 2, Stage 2:- 15

exo- 9- Benzyl - 3- cyano- 9- azabi cycl o[ 3. 3. 1?$mnane "H NMR (CDCl[err]) [err]
1.42- 1.55(2H,m; 1.68-1.80(2H, m; 1.85-1.94(2H nm); 2.00-2.15(2H m;
2.18-2.30(2H,n); 2.85- 2.92(2H,m; 3.30-3.45(1H n); 3.85(2H s);

7.20-7.40(5H, mm{ﬂyl-em-al BeHldré M3 §Ob-Fey a8 FhAW Sl 3.1
non- 3-onef err|] e(xo 3- c@g]no- -‘azabi cy}{:l 0[3.3.1 noﬁiane%n?-lneNNR

(cDod [erf 9mp{>mdrlﬂo 12 ﬂ)nsmlmless qil)7 B MVIRKCDC1958 2H5(AH,nD; 0O52H, ) ;

35 o e S Sl
"H NMR ( g:[g@t{}qﬁ 964( ﬁrd“) Q. 9(6H,d); 1.45(2H,m; 1.60(1H,m; 1.70(2H,m;
1.85(2H, m 00( 2 "20(2HM) : 2.35(2H,d); 2.80(2H, m: 3.30(1H n ppm
25 5 ex @-A}lﬂyaﬂm —95-(:Elpmp&nﬂﬂ-yl)@g_mét-dyyhc)—%&zabiapcﬂom.DIana”nel] nonane:

"H NMR ( [err]). [ 50(2H, m; 1.70(2H n); 1.90(4H,dd); 2.20(2H, m;
2. 90( 2H, &)gaa le’s g@{‘@ﬂﬁq) 3.35(1H, M ppm Using a procedure simlar to

Exanpl e 1, St%é@})g‘gﬁg%l —%-?QSWO?OW&S@%&&% o-g.he correspondi ng

nitriles:-

PCT/ GB97 a2i¥i&/t10[38. Hinonane (Compound No. 7 Table I).
9- Benzyl - exo- 3- (5-chl oropyri d- 3-yl ) - endo- 3- cyano- azablcgclo[S 3.1 ] nonane

( Conpound No. €2g-3t@bChloropyridchyihentedscyene-P-(2;22-mifkuaramiayl)-8r r 1) : [err]

7 1808 i IR AR Cofmeynd Ny f Febla i H b (CDELY: &g 1 1 O, 5

- (5-chl onoRyri s 1:60L). 3¢ XER | b ound No.
6 Table 1). Y - 3§Chl or%(ggﬂg?/ ?%OS%IHB@%S ChMg%(%p{/’E?(gﬁﬂr Q@Hgﬂgg& -'tYano- 9-

azabi cycIScﬁ[OBIBdl,]SIWA%d)pﬁinnpound No. 7 Table 1).
exo- 3- (5- Chl oropyr -yl )-endo= 3- cyano-9- (2, 2, 2- tr|fI oroet hyl)-9- 10
azabi cycl of 3. Mf‘n rom'eérﬁpwﬁéﬁﬁé-cmo ABrmethylpreny (CDCl [err]):

[err] azabicyclo[3.3.1]nonane (Compound No. 5 Table I).

15 ex0-3-(6-Chloropyrazin-2-yl)-endo-3-cyano-9-(2,2,2-trifluoroethyl)-9-
azabicyclo[3.3.1]nonane, (Compound No. 29 Table I): '"H NMR (CDCL,): 5 1.25(2H,m);
1.70(3H,m); 2.10(1H,m); 2.20(2H,m); 3.10(2H,broad multiplet); 3.45(2H,m), 3.85(2H,q);
8.45(1H,s); 8.75(1H,s)ppm.

EXAMPLE 3

20 This Example illustrates the preparation of exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-

9-carbonyloxyvinyl-9-azabicyclo[3.3.1]nonane (Compound No. 30 Table I).
ex0-3-(5-Chloropyrid-3-yl)-endo-3-cyano-9-methyl-9-azabicyclo[3.3.1]nonane (1.0g)

was dissolved in dry 1,2-dichloroethane (15ml) at 0°C with stirring under an atmosphere of

nitrogen and treated with a solution of vinyl chloroformate (0.45g) in dry 1,2-dichloroethane

25  (5ml). The reaction mixture was allowed to warm to ambient temperature, stirred for 1hour,
4-N,N-dimethylaminopyridine (0.005g) added, stirred for a further 2hours and heated to
reflux for 18hours. The mixture was cooled to ambient temperature, partioned between
diethyl ether (200ml) and hydrochloric acid (2M), the organic phase separated and washed
with water, dried ( magnesium sulfate) and evaporated under reduced pressure to give the

30  required product as a pale brown gum, 0.36g.



1.30(2H,dd); 1.60-1.90(6H m; 2.30(2H,dd); 3.00(2H,q); 3.15(2H, broad in);
7.50(1H,t); 8.50(1H,d); 8.65(1H, d)ppm

exo- 3- (5VPPHEIRYri d- 3-yl ) - endo- 3- cyano- 9- ( 2- met hyl pr opy| ) POT/GB97/03054
azabi cycl o[ 3. 3. 1] nonane (Conpound No. _3¢Tabl e | ) . 15

exo- 3- (6- Chl or opyr azi n- 2- yI) endo- 3- cyano-9- (2, 2, 2- trifluoroethyl)-9-
azabi cycl o[ 3. 3. 1] nonane, npound No. 29 Tabl e I) H NI\/R (CDCl[err]):

il 1 preff’f”ﬁhgrédq%ém%’gnsréﬁw e b 315 b, 208k 265G 3 20
1213833%@*?‘{ "lc)jmgr%rtz ﬁg%ﬁ t4%£§!q%§?cyar§?ﬁ@car%gﬁlyﬁi@kyé%w db azabi cycl o

[3.3.1 Bmmamel)lﬁﬁﬁnpound No. 30 Table 1).
exo- 3- (5- Chl oropyri d- 3-yl ) - endo- 3- cyano- 9- net hyl - 9- azabi cycl o[ 3. 3. 1] nonane
(1.0g) was dissol ved |n dry 1, 2-di m&éne (15m ) at 0OC with stirring

under an at h re r and t .eat sol UII of vr n
chl of of or mat ﬁ%? aﬁang%“"zP’&P%rﬁ %’égfgb“(@rﬂd)‘ “YPreadess W?)n
m Xt ur egv\&gbﬁ%lgygegi 13&11\3@& Otngpcﬁﬁr@wtut]ea ppepat ure, stirred for [hour, 4-N

N- di met hyl am hopyri dine (O g) added, stirfed for a further 2hours and
heat ed t o r efThexproduct f@ltmﬁxanpm'ﬁe(Or%g) waedisss vediml raethtul§ iinleovntaining

(20« WO blanecach sy, S5 b AR BEsHdo O DU far 2. 5B areq The Faghese um
Sul  at ), 40 R43POEM & By CUGAE RYEAEGeL 18 8RR or 45T o0

product as a pale rown
PCT/6B9 2afhdnate, axﬁBextracfddl\m 4@Gcbﬁtd dZ)(lO(irﬁl)f ITh# comBinettiomdanidp ha%@(rv%k" m;
2.1 5(2H m; 2.30(2H m; 2.95(2H m); 4.55(2H n); 4.42(1H dd); 4.68(1H, dd);
6. 85( 1Hdgie¥ (magmes(umy ngﬁate) adsyaneaey unéem@mqqddm@me tE INoRL gur Which was

This Ex e|I strate aration

exo- 3- (%‘%h %g}( PP IV? B’éﬂg{?y gr %%ﬁmgﬁ?ﬁzgﬂ}‘aﬂlpé mgthanglip,ane

( Oorrpouraqicm@mﬁhralieblt@ glve. the-l?éaui?éd)ﬁ‘éghctfars%rﬂa@(%%%lﬁl o 29MaasiAigsol ved
in methanol (1m) containing hydrochloric acid (5m5 2M wth stirring and
heat ed t26190- 100[err] C for 2.5hours. The reacti on vvas. cool ed to ambi ent
terrplgrat ure, basified with a sat uraéngﬁoérgous solution of sodium

This Example illustrates the preparation of exo-7-(5-chloropyrid-3-yl)-endo-7-cyano-
9-aza-9-methyl-3-oxabicyclo[3.3.1]Jnonane (Compound No. 4 Table I).
Stage 1
Hydroxyacetaldehyde diethylacetal (3.75g) was added to sodium hydride (0.8g, 80%
20  in mineral oil) in tetrahydrofuran (100ml) under an atmosphere of nitrogen. The mixture was
stirred and bromoacetaldehyde diethyl acetal (5.0g) and potassium iodide (0.1g) were added.
The mixture was heated to reflux for 16hours, water added and evaporated under reduced
pressure. The residue was dissolved in diethy] ether, the organic phase washed with water,
dried (MgSO,) and evaporated under reduced pressure to give bis(2,2-diethoxyethyl)ether,
25 3.43g, as a yellow oil.
'H NMR (CDCL): 8 1.20(12H,t); 3.60(8H,d); 3.70(4H,q); 4.60(2H,)ppm.
Stage 2
Bis(2,2-diethoxyethyl)ether (3.4g) was heated to reflux with glacial acetic acid
(0.9ml) and water (3.5ml) for 45 minutes with stirring. The mixture was cooled, added to a
30 solution of disodium orthophosphate (13.3g) and citric acid (3.45g) in water (80ml) and
acetone dicarboxylic acid (4.9g) and methylamine hydrochloride (2.03g) added. The mixture



| 0 carbonate, and extracted with ethyl acetate (2x100m ). The conbi ned
organi ¢ phase was dried (magnesium sul fate) and evaporat ed under reduced

pressure tQ koA gum whi ch was fractionated by preparati VBctitinstodosw er
chr omat ogr aphy §S| lica, 10% methanol in dichloronmethane ) to give the

required product as a pale browmn gum 0.362g. Ml ecular ion 261. 15
EXAMPLE 5 This Exanple illustrates the preparation of
exo- 7- (5-chl oropyri d- 3- yI) endo- 7- cyano- 9-aza-9-net hyl - 3- oxabi cycl o[ 3. 3.

11 nonane | %gﬁm], %ﬂ,& |

di et hyl ac‘((a"fg:Sp %?%Q‘ghdyi Q{&E’é‘ O)tfc? Ogt) Ium h 3 ri gf%?gﬁféjg,aqggﬁgg%for#ghommﬁer al
oi I') in tatasiydnehpératurd. | TKadrhn uemmlmioﬁmmerdeﬁmbmadmmmf The

m xture was sti rred and brom)acet al dehyde dj et hyI acetal (5.Q) and

pot assi uncdnsentsased bydrgyhlorie acid gad was diethyd ethas meaqq@aowamw%x for 1

éh t t der .red d

o el e e i AaR RS IR e T B RIGH SicpBRGpbglatue s
S

D1 82, B e R e o A rodueed

(CDd [ er r pressuBe fa g@(: ﬂmﬂa@)methyﬁﬁ)(@bbldyqloB 37 tihast7edne, 4.160(Blantorppnsolil,ane 2
Bi s(2, 2-di et hoxyethyl)ether (3.4g) was heated to reflux with glacial acetic
acid (0. 9ﬁ1“ﬁ7a(ﬁd water (3.5m) for 45 minutes with stirring. The m xture
was cool eg ded to a 30 solution of disodiumorthophosphate (13.3g) and
citric ac .45g) in water (80m ) and acetone di carboxylic acid (4.99)

and net hyt am neohydumcbrditoiid (3 ﬂ%g)waadﬁiecﬂ inTdre 1jP-dimetleoxyethidz 3BHAPH24
PCT/ GB97/ 03054 - 30 - was adjusted t i@n&uﬁo gﬁ addi ti on of 50% sodi um
hydr 0x¢ de086Iundevan atmosphere plitogen fomsmethylisoeyanede 6.4 7e) imdiy

b | ut 0
by r oohi ot RE R fet e ol Ko e RBEEALEEbROw =oC, The
separ at edyeRash figrdvvhdstAftd B Showe dt 0RO, b;u:zwﬂethgnsl oRABIEPOBB. vqnbm -one
di chl oronet hane 5 (1 Ox80m ). The conbi ned organi ¢ phase was dri ed

(MySQ er r 12.56g)dnelva prdimethoupetbane @8mdlaildpd slowily everd -Hiops the mixture allowed
g 4aé$[ 2r F?ctc all'r;l% oxgglng %%p%la%ir% a% Q&Qeg f?18houks 17 réRt A mBiAfRdFasSO! 1 4. P
15 evaporated under reduced pressure, the residue was partitioned between a saturated, aqueous
solution of sodium chloride and ethyl acetate. The organic phase was separated, dried
(magnesium sulfate) and evaporated under reduced pressure to give a brown oil which was
fractionated by chromatography (silica, 2% methanol in dichloromethane) to give 9-aza-gxo-
7-cyano-9-methyl-3-oxabicyclo[3.3.1]nonane, 1.12g, as a brown oil.
20 ' NMR (CDCL,): 5 3.96(2H,dt); 3.90(1H,tt); 3.75(2H,dd); 2.65(2H,m); 2.55(3H,s);
2.29(2H,m,); 1.90(ZH,m)ppm.
Stage 4

exo-7-Cyano-9-aza-3-oxabicyclo[3.3.1]nonane ( 0.20g) and 3,5-dichloropyridine
(0.21g) were dissolved with stirring in dry tetrahydrofuran (5 ml) under an atmosphere of
25  nitrogen at ambient temperature. Lithium bis(trimethylsilyl)amide (1.3ml of a
tetrahydrofuran solution,1M) was added dropwise over 2hours and the reaction mixture was
stirred for 18hours. The reaction mixture was quenched with water (2ml), evaporated under
reduced pressure and the brown residue partitioned between a saturated, aqueous solution of
sodium chloride and ethyl acetate. The organic phase was separated, dried (MgSO,) and

30  evaporated under reduced pressure to give a yellow oil which was fractionated by



Stage 3 Potassiumtert-butoxide (5.44g) was stirred in dry

1, 2-di net hoxyet hane (30m) at io O[err] C under an atnosphere of nitrogen
and (4-towobssnRssesy) nmet hyl i socyani de (6.37g) in dry 1, 2-di ne¢chrarysésosne
(80mM ) was added dropw se, keeping the ésrrper ature below 5[err]C. The
reaction mxture was stirred for |hour &t "O[err]C,

9- aza- 9- net hyl - 3- oxabi cycl o[ 3. 3. 1] non-7-one (2.50g) in dry

1, 2-di met hoxyet hane (40m ) added slowy over 1.5hour, the m xture all owed
to warm thromdnmgaph)t Gitpay H% ethaaobinsithyl meetatedto g&bdwmquxfél‘ﬁprb&mhs 2pale

m xture é@o orat ed under reduced pressure, the residue was

partiti oXekoB&ek Sngsat urat ed, aqueous sol ution of sodium chloride and

ond” evapor at EQHW@ (GH3CLE S ERERP 6038 3 b0y 4 TRERRL Bt ©
fracti ongtg@qzmm)cnrsgmggaagmm{ﬁay Iz KHQH%X thanol in dichloronethane) to

gi ve 9-aza-exo- cyano 9- net hyl - 3- oxablcyc [3.3.1 J]nonane, 1.1 2g, as a
brownsoil. 20 HNI\/R(CDCI[err]) [err] 3.96(2H, dt); 390(1Htt)

. , dd) ;
o oy, o Sx G oAk T e R bt sl g rab ity R 3 b
3, 5-di Ch‘v&hs%?éﬂaké@ A% &ﬁﬂ&g%x?&dﬁ% ssxﬂgggo&x%dﬁfﬂnﬁtcdom amodwrablel

tetrahydrofuran an at nosphere of nitrogen at anbi en
t enper at (HANMRI (tGIDGk;) ﬁl&&i(ﬂHg’mbd‘Mi)s Bl65()Hbracel d);18.30(1101); 4110@H,dthy dr of ur an
sol ution, W se over 2hours and the reaction m xture was

stirred ﬁ%%@% §0(2ﬂa‘@)sr $Hew 29 2Hdd)i&30 @%ﬁlﬂﬁ&i wth water (2m),

evapqgat ed under reduced pressure and the brown residue partitioned between

a saturated, aqueous solution of so%ﬁg@ﬁ;i de and ethyl acetate. The
organi ¢ phase was separated, dried ( ) and 30 evaporated under

reduced press I . } ) 3. -
[ 25924p Us Efearﬁpwin@swé&,ls Wb RbAratbh e NRS (fs-l‘bé‘&rhbﬁy?ﬁitpfc#})%g_o?ﬁo foo- .,

- chr omaBagethyh§-agzabicyda]3.21Joctetena Compowtdiyd. laTatleily) to gi ve the
required ro uct as a pale yellow solid, 0.055g. 'H NVR (CDC13): [err]
8. 80( 1H, - 60(1H,d); 8.00(1H,dd); 4.10(2H,dt); 3.90(2H,d); 2.80(2H m;

2 55( H, s) .
ﬁ)( 5- Br onnﬁ%&gled@%g)gg“% gd}dgéglno 55 Somngn Of{%thyFu%ld(l)BI(lg 1511% (%’[l c§1d§ 1] no
nane (4.87g) in dry N,N-dimethylformamide (25ml) at ambient temperature. exo-6-Hydroxy-8-
methyl-8-azabicyclo[3.2.1]Joctan-3-one (Ref. 3; 5.0g) in dry N,N-dimethylformamide (25ml)

was added, the mixture stirred for 1hour and stored for 18hours. The reaction was poured
into water, extracted with diethy! ether (three times), the combined organic phase washed
20  with saturated aqueous sodium chloride, dried (magnesium sulfate) and evaporated under
reduced pressure to give exo-6-tert-butyldimethylsilyloxy-8-methyl-8-
azabicyclo[3.2.1]octan-3-one, as a pale yellow oil, 8.7g.
'H NMR (CDCL,): 8 0.05(6H,s); 0.90(9H,s); 2.00-2.30(4H,m); 2.60-2.70(2H,m);
2.68(3H,s); 3.35(1H,m); 3.60(1H,m); 4.10(1H,m)ppm.
25  Ref3: P. Nedenskov, N. Clauson-Kaas, Acta. Chem. Scand. 8, 1295, (1954).
Stage 2

Potassium tert-butoxide (10.84g) was stirred in dry 1,2-dimethoxyethane (25ml) at
0°C under an atmosphere of nitrogen and a solution of 4-tolylsulfonylmethylisocyanide
(12.58g) in dry 1,2-dimethoxyethane (25ml) was added dropwise, maintaining the reaction

30  temperature below 10°C. On complete addition the mixture was stirred at 0°C for 45
minutes and a solution of gxo-6-tert-butyldimethylsilyloxy-8-methyl-8-
azabicyclo[3.2.1]Joctan-3-one (8.58g) in dry 1,2-dimethoxyethane (40ml) was added



was prepar ed in a simlar procedure using 3,5-di bronmopyridine (Conmpound No.
9 Table I'): "H NVR (CDCl[err]): 8 8.85(IH, broad d); 8.65(1H, broad d);
8. 10(1H, t 2H,dt); 3.90(2H,d); 2.80(2H m; 2.55(3H, dd);
2.30(2H,d 86§n 34%(6 EXAMPLE 6 This Exanple illustrates the ;’?‘é’gé?g?‘f’gﬁ of
exo0- 3- (5- br omopyri d- 3-yl ) - endo- 3- cyane32 -
8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct-6-ene (Conpound No. 1 Table Il). Stage 1 15
| m dazole (4.399) was added to a stirred solution of
tert - butgrboliet 4L Adabiidn SR erfe‘aeat (10 &7&) fubthed RoubMIRWER WA T ambRG: (25M )
at anbi ent” tenperature. exo-6-Hydroxy- 8-
met hyl - @eraperhiuty andivas firidddot h8ho$a‘so rEhe(rRadtion3yasmeQtyalised withyhydrochloric

e mxture stirred for_| hour and

di met hy| m
sN'lt\t)r 'ege }aexyd éwége g e&l?fgw Eerpfséﬁqse pr%ﬁlge\xagéﬁe ab;rsztvpéehé-dm
di et hyl ghwas(e&iﬁé‘r‘,@d Mﬁ%@%ﬁmgt {}Eeect‘?x?’eé)gg angfa gneS| ed} su‘? Xxﬁ%}?

sat ur at ed aqueous sodium<C evapor at ed

undes rQﬂlﬂ@ﬁéd@é&@%ﬁwsﬁrette gweve,ecoasc&n%dtﬁﬂtmauyMlﬁbmmissdyanb%et&ynm hyl - 8-
azabi cycl o[ 3. 2. 1] oct an-3-one, as a pale_yellow oil, 8. 7g

(CDQl [ erazabicyqlel3rd. 1 ocase.dH10y), 202 9 Oﬁ) 2.00- 2. 30(4H, m)

2,502 10U GRS o P85 g S OMRT 25

Stage 2 pg( gfis?’hansﬁﬁmpqm(m 8(];(1.0@14;9)}“ pEs. stirred in dry

1, 2- di met hox at 0C under an atnosphere of nitrogen and a
soI ut i orftade 31- t ol yl sul fonyl nmet hyl i socyanl de (12.58g) in dry

Lempr at ure. Pehewosue e St G Bt Sronveciie St ftaklraan ?Iofrﬁi‘ﬁ“a{) ”0360
b 621 Softtiiie 30CaBraiflontidif (175g) at 0°C under an atmosphere of nitggen with stimipe,

(8.580) Lithighhybis tﬁnﬁﬂﬂ;&ixh@m‘ﬁbm&ﬁwﬁﬁ ﬁetﬂhiﬁirﬁﬁ@hidsolutxdf@l_&@/%%éed
PCT/ GB97/ 03054 -32 - dropw se. The reaction was stirred at O[err]C for a

furt her dropwise fo tiel solision; waiptaining theepstionttempergrabelew Hkd Ib@sre%qtﬁomv@a f or
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15  reaction mixture was treated with further 3,5-dibromopyridine (0.86g), stirred for 7hours and

stored for 18hours. The mixture was poured into water, extracted with ethyl acetate (three
times), the combined organic phase dried (magnesium sulfate) and evaporated under reduced
pressure to give a brown oil. The oil was fractionated by chromatography (silica, 5-10%
methanol by volume in dichloromethane) to give exo-3-(5-bromopyrid-3-yl)-exo-6-tert-

20  butyldimethylsilyloxy-endo-3-cyano-8-methyl-8-azabicyclo[3.2.1]Joctane (Compound No. 1
Table III), 6.19g, as a colourless solid, mp 86-7°C.

"H NMR (CDCL): 8§ 0.15(6H,5); 0.90(9H,s); 2.10-2.35(5H,m); 2.60(3H,s);

2.80(1H,q); 3.20(1H,m); 3.55(1H,m); 5.00(1H,m); 7.99(1H,t); 8.60(1H,d); 8.72(1H,d)ppm.

25 ex0-6-tert-Butyldimethylsilyloxy-exo0-3-(5-chloropyrid-3-yl)-3-endo-cyano-8-methyl-
8-azabicyclo[3.2.1]octane (Compound No. 2 Table III), colourless solid; mp 82.5-83.5°C; 'H
NMR (CDCl,) 8 0.12(6H,s); 0.90(9H,s); 2.10-2.40(5H,m); 2.60(3H,s); 2.80(1H,q);
3.20(1H,m); 3.55(1H,m); 5.00(1H,m); 7.85(1H,t); 8.52(1H,d); 8.70(1H,d)ppm was prepared

in a similar procedure from 3,5-dichloropyridine.
30 exo-6-tert-Butyldimethylsilyloxy-exo-3-(6-chloropyrazin-2-yl)-endo-3-cyano-8-
methyl-8-azabicyclo[3.2.1]octane (Compound No. 3 Table I11); pale yellow solid; '"H NMR



solid was extracted with hexane (three tinmes) and the conbi ned hexane
extracts evaporated 5 under reduced pressure to give
exo- 6-t er w®»o8/93924 net hyl si | yl oxy- exo- 3- cyano- 8- net hyl - 8- PCT/GB97/03054

azabi cycl o[ 3. 2. 1] octane, (7.1Qg), asa;ggllowoil. "HNWR (CDCl[err]): 5
0.05(6H,s); 0.80(9H,s); 1.55-2. 15( 6H, m;”°°2.35-2.50(1 H,m; 2.49(3H,s);
2.95(1H m; 3.30(1H m; 4.10(1H mppm Stage 3 10 The product from

Stage 2 (6.70g) was dissolved in dry tetrahydrofuran (70m ) containing
3, 5- di br ¢ERGINt 8i0risS (§H,sY, DH0(2H,sB[200-RC 03 Hder); 2:506HO) RHEO(SHs); 28t Bgd)y wi t h

tirring. Lithi b t m f t et dr of
ol Ut i on 3T ENER 2oRnbeh ok o et & S ok PO Sieerh s ar gt sumies on
t enper at &é(gcegﬁl’e%rﬁ 65%%0%%&%&@0“ on was stirred at O[err]C for 1lhour

and allo (0] vvarm 0 enperature for 2 days. The 15 reaction

m xture was treated with further 3,5-di bronopyridine (0.86g), stirred for
7hours and stored for 18hours. The m xture was poured into water, extracted
with ét h\Btagebtate (three tinmes), the conbined organi c phase dried

o The o 1 e R R RRES B G S IE SIS RS SRR bt ol by
vol une iny ﬂh?sk Qﬂ@)‘dﬂ@{B@lb&aﬂéMeO thy?dx‘%'f@x‘iﬁ%ldva%%ﬂed%ﬁr&ﬁe@ﬁst 20

but yl di net i1yl oXy-endo- 3 cyano- 8- azabi cycl o] 3. 2. 1] oct ane
( Conpou ndlyl&meh]oriﬁaddlcé (Sonll, ¥M) @‘ﬂﬂh)gxmag ahambieouUtelnpsmthye IfdeOhnprSS ohg [IEKHI]I‘C 'H

2. 80( fﬁdqyaesrr%u)gebquowlf S} Fod s coahptl el 2R STERFE) ndr g o
8. 72(JH, rQ%U][- e n%flﬁy?lssﬂld was extracte%yétg_péwana -ol, msglubles wers ﬁltexaed from

exo- 6 te yl OXy- exo- oropyri 0- cyano- 8-

net hyl - %oazai‘nl iﬁMQh@ﬁ&raZe ilh@ﬁ@lﬁfatécﬁmm wethicé® pressufabThe iebid)ls ves hashddes s
solid; nmp 82.5-83.5[err]C "'H NWR ( [err]) Jierr] 0.12(6H,s);_ 0.90(9H, s);

% (1)8 |2H40(v5h+hm}anezn diltzraddy give m@ @w&éogn@yz@( Drgndo-3. ?@peﬂ_a)&hydroxy-& o
> 00 Thbthd - 3eAt i dorsts PELH, RormBof il #RATIHND AR Elotolbsl silid] | 2

exo- 6-t erd.»Bot ylLhamichyl si | yl oxy- exo- 3- (6- chl or opyr azi n- 2-yl ) - endo- 3- cyano-
8- net hyI g azabi cycl o[ 3. 2. 1] oct ane (Conpound No. 3 Table 11 I%{ pal e yel | ow
sol i dis " H NVR 'H NMREIRERR A 2.00-2.35(5H,m); 2.60(3H,s); 2.90(1H,q); 3.30(1H,s);

S oo kBB %8
8.58(1H,s); 8.80(1H,s)ppmwas prepared in a simlar
ex0-3-(5-Chloropyrid-3-yl)-endo-3-cyano-gxo-6-hydroxy-8-methyl-8-
azabicyclo[3.2.1]octane (Compound No. 5 Table III), colourless solid, mp 172-5°C, was
20  prepared in a similar procedurs. 'H NMR (CDCl,): § 2.00-2.40(5SH,m); 2.60(3H,s);
2.90(1H,q); 3.30(1H, broad s); 3.55(1H,m); 5.00(1H,m); 7.85(1H,t); 8.55(1H,d);
8.70(1H,d)ppm. Molecular ion (MH") 278.
ex0-3-(6-Chloropyrazin-2-yl)-endo-3-cyano-gxo-6-hydroxy-8-methyl-8-
azabicyclo[3.2.1]octane (Compound No. 6 Table III), colourless solid, mp 179-180°C, was
25  prepared using a similar procedure. 'H NMR (CDCl,): 8 1.85(1H,dd); 2.00(1H,dd); 2.05-
2.20(1H,m); 2.20-2.30(1H,m); 2.50-2.70(2H,m); 2.60(3H,s); 2.95(1H,q); 3.30(1H,m);
3.55(1H,m); 4.90(1H,m); 8.60(1H,s); 8.85(1H,s)ppm. Molecular ion 278.
Stage 5
exo-3-(5-Bromopyrid-3-yl)-endo-3-cyano-exo-6-hydroxy-8-methyl-8-azabicyclo-
30 [3.2.1Joctane (0.500g) was stirred in dry dichloromethane (5ml) and treated with 4-N,N-
dimethylaminopyridine (0.209g) and 4-tolyl chlorothionoformate (0.29ml) at ambient



procedure from 2, 6-di chl oropyrazine. 5 Stage 4

exo- 3- (5- Bronopyri d- 3-yl ) -exo-6-tert-butyl di net hyl silyl oxy-endo- 3-cyano- 8-
nmet hyl - 8- ' o[ 3.2.1]octane (1.0Qg) in tetrahydrofuran {pomass '
treated V\n%taﬁgg%%%l(‘)us hydrochloric acid (5m, 4M wth stirring %lgt arrtgi ent
tenperature for 20hours. The m xture was3geutralised with aqueous sodi um
carbonate sol uti on and evaporated under reduced 10 pressure. The residual
solid was extracted with propan-2-ol, insolubles were filtered from

solution and the filtrate was evaporat n e e re...Jh

o b U it S SUARO R S L P S T s
exo- 3- (5- B QE® RiH KEx3nd ol reRRded 3nCHRRR: &4PoRtddididexiédeed pressure. The residue
met hyl - 8- azabi cycl o] 3. 2. 1] oct ane (Conpound No. 4 Table I1'l), 0.45 as a

col our | eswas &bi.:tébnatqnl H;thrﬁrfxa@graﬁh\j (scha.; dichloromethmwmm rby)V.o lin@rin] '
L O R Ot Rl Ao A RS

exo- 3-{ 5- ¢h Tol_d- 3- = 3= CYRA < e hyl - 8-

azabi cé/cl 69[1%8@(8%!gc%aaﬁlg%l&%gﬁ)ﬁ%ngb@@%’%gIcgrolnlml S%cgﬁgur ‘ess solid, np

%7(2)65% 4\3@2 H20 ‘HNg.llkégngHQ): iam.zo-sj4ot3ram))p2.a@(em)ez.5oa.eaém(nwmswﬁi,}))  [err]
. 00- 2. ,m; 2. ,S); 2.90(1H 9g); 3.30(1 Lo Sl DD ;

5. 00( | H, mp;00¢1 ;|3|~§Q-§-;7092}£5f()1 62601 )3 bq%?ﬁdi)bﬁ%@aﬁ;&éé&@r}ipbﬁ%%w);278.

exo- 3-( 6- gh) ?fﬁ% razi n-2-yl)-endo- 3- cyano- exo- 6- hydr oxy- 8- net hyl - 8-

azabi cycl 8351 ?QP&?‘ane (Conpound No. 6 Table I11), colourless solid, np

179-180C, was 25 prepared using a simlar procedure. "H NWVR (CDCl[err]):

[err] 1.85(1H,dd); 2.00(1H,dd); 2.05- 2.20(1H, r&b’ 2.20-2.30(1H m;

2. 50- 20 70( 2H, mexo-3-GoCBlerapyrid3-9bentp-dycyaso-Sonathyngxo-G (thamot-tglyloxy)-3-

gxg?g_ll(yn) 3.9 ([%giﬁ)oétagé,%gl(o]ﬁrl_l!’esss) S%HH;' wz%b ;Lrggalélef from® e%gééspatma}lgg imtermediate

-yl )-endo-3; - -6- hydr oxy- 8- met hyl - 8- azabi cycl o- 30 [3. 2. 1] oct ane

(0.5009) \}\gggsél rrngﬁﬁleg dry dichl oronet hane (5m ) and treaE ed w % h 4-N N

di met hyl ami nopyexbd-(GChldbr@fapin-2rd)-dadoe3-gyarmkd -oretihicao 6 @hinne-4-10lylag)i®)  at

anbi ent WD 98/ 25924 ) .. .

PCT/ GB97/ @a8Bayclo[3 2. 1lostenp splouriess sofidewpspreratss frgaithe cpirespgndise ifteynsdiate ang

stored_for._ 2days.. .Th i xture was diluted with hexane, filtered and the
fiItrgtse é"&ﬁggli%réﬁmgnﬁ er reduced pressure. The residue

Stage 6
The product from Stage 5 (0.43g) was dissolved in dry xylene (10ml) and heated to

reflux for 18hours under an atmosphere of nitrogen. The xylene was evaporated under

20 reduced pressure and the residual gum dissolved in diethyl ether and washed with aqueous
sodium carbonate solution. The aqueous phase was re-extracted with diethyl ether (four
times) and the combined organic phase dried (magnesium sulfate) and evaporated under
reduced pressure to give an orange gum, which was fractionated by chromatography (silica,
15% methanol in dichloromethane) to give a yellow gum. The yellow gum was dissolved in

25 aqueous hydrochloric acid (2M), extracted with ethyl acetate (three times), the acidic phase
separated and basified with aqueous sodium carbonate sotution. The aqueous basic phase
was extracted with ethyl acetate (five times), the extracts combined, dried (magnesium
sulfate) and evaporated under reduced pressure to give exo-3-(5-bromopyrid-3-yl)-endo-3-
cyano-8-methyl-8-azabicyclo[3.2.1]oct-6-ene, 0.15g, as a colourless solid, mp 106-8°C.

30 'H NMR (CDCl,): & 2.20-2.35(7H,m); 3.65(2H,m); 6.25(2H,s); 8.02(1H,t);
8.61(1H,d); 8.75(1H,d)ppm.



was fractionated by chromatography (silica; dichloronethane - 5% net hanol
by volune in dichloronethane) to give

exo- 3- ( 5- bwormsspy2sd- 3- yl ) - endo- 3- cyano- 8- net hyl - exo- 6- (t hi oRET/@BI7/03054
4-tol yl oxy)-8-azabicycl o[ 3. 2. 1] octane, 03449, as a colourless glassy solid.
HNVR(CDCl [err]): [err] 2.20-2.40(3H m; 2.39(3H,s); 2.50-2.65(2H m;
2.55(3H,s); 3.00(1H,q); 3.60-3.70(2H m; 6.25(1H m; 7.00(2H d);
7.20(2H,d); 8.00(1H,t); 8.65(1H,d); 8.75(1H d)ppm 10

exo- 3- (5- Chl oropyri d- 3-yl ) - endo- 3- cyano- 8- et hyl - exo- 6- (t hi ono- 4-tol yl oxy) -
8- azabicycl of 4. d: r fromthe
correspondi ng ?ﬁ%gﬁ#&g&gggmpﬁﬁgﬁgéﬁg?g?ﬁﬁgﬁ%ggﬂ?ﬁnﬂﬁfBﬁmgﬂua-

exo- 3- (6- Chl or ggy.B8gBiChldroplrid-Breipedds-3 ayand 3 aBéthyl-8-2¥sbiycld[Bi2oNectds-tad VI oxy
)-8- azabicyclo[ 3. 2. 1]oct ane, colourTess solid, was prepared fromthe
cor r espon(TaomgpoundgdV zhle Iz olqusless salid mpr10760:168.5°Ct "B MR (@B Chy):chi2i26-

ref 1 1 ob Rt SL AR A SRR GRS CBE o FoRDTLh: it Bl Gvpen.
evapor at ed undego. 306 CIRAHBI e 23DURIOMNEddR-HRAIUCk-BIULHI RS A (RY.chE

di et hyl ether and washed W th aqu€ous sodi um carbonate sofu

aqueous pteaapows! Ne-xTablail)adlmirless sblil mpl 0210RE09°Ct HINMREDCIgnE t he
conbi ned organi ¢ phase dried (magnesi um sul fatﬁg and evapor at ed under
reduced p?-égéiﬁi:éd > &- (3 2 DX AR 1) ARG 19- M3 Hi ik § 3 (A Hay e 884 H.s)ppm.
chromat ography (silica, 15% nethanol in dichloronethane) to give a yellow
gum The yel |l ow gum was di ssolved in 25 aqueous hydrochloric acid (2M,
extragged with ethyl acetate (three EHXmSPLEhe acidic phase separated and
basi fied with agueous sodi um car bonate sol ution. The aqueous basi c phase

was extracted whisExample illustratgs the(prepasatiomefendotdreyanetd-methyl-enoBi(prdd-3dr i ed
(magnesi u | fate v r at unde e ressure to give

exo- 3- ( 5- Q)Mﬁy%il_og%qucg-ﬁo _eé&%mpoumﬁ No: g"l’%gﬁ]: I%.

cyano- 8- ngtda¥l;- 8- azabi cycl o[ 3. 2. 1] oct - 6-ene, O 15g, as a colourless solid,

np 106- 8C. "H NWR (CDCl [err]): [err] 2.20-2.35(7H, m; 3.65(2H m;
6. 25(2H, s); 8. @2¢-6HHydroxg-8améthil-8azatdcyrdq[3 12, dpetem3-one (NDg) 8Ya Hi@dlved in dry

g rCl'/C Sg,g Z/e?fﬁ(?g\;gh?p?{y-ethmg (2fS(1)r|11£ gnvﬂerr] %(t)mngs%'ﬂggsofvn\?trfgge?xrvgi%?gt?rging,s tlré]a’ct,edamstfx T- ar
- (5- Chl or efvishifformtetiy RS amide Y R8s Sadeiinbl . 87AH 284&. Ofd Mixdure Ws cBoRAe
to 0°C and potassium tert-butoxide (2.46g) added in portions, keeping the reaction
temperature below 10°C. The reaction was stirred at 0-5°C for 2hours, filtered and the
insoluble material washed with 1,2-dimethoxyethane. The combined filtrate was evaporated
20  under reduced pressure and the residue fractionated by chromatography (silica, 10%
methanol by volume in dichloromethane) to give exo-3-cyano-exo-6-hydroxy-8-methyl-8-
azabicyclo[3.2.1]-octane, 0.265g, as a colourless solid, mp 120.0-121.5°C.
Stage 2
The product from Stage 1 (0.065g) in dry tetrahydrofuran (2.0ml) was treated with
25 lithium diisopropylamide [prepared from n-butyl lithium (0.34m]l, hexane solution, 2.5M)
and diisopropylamine (0.087g)] in dry tetrahydrofuran (2.0ml) under an atmosphere of
nitrogen with stirring at -78°C. The mixture was stirred at -28°C for 30 minutes, re-cooled to
-78°C, a solution of 3-fluoropyridine (0.038g) in dry tetrahydrofuran (1.0ml) was added
dropwise and the reaction was allowed to warm to ambient temperature over 18hours. The
30  reaction mixture was treated with water, extracted with dichloromethane (three times), the

extracts combined, washed with saturated sodium chloride solution, dried (magnesium



(Conpound No. 2 Table Il), colourless solid; np 107.0-108.5[err]C 'H NWR
(CDCl[err]): 8 2.20- 5 2.40(4H m; 2.30(3H,s); 3.65(2H m; 6.25(2H,s);

7. 90(1H tg} §a/335984- 1 d) ;8. 70(1H, d) ppm _ PCT/GB97/03054

exo- 3- ( 6- ?or opyrazi n- 2-yl ) -endo- 3- cyano- 8- net hyl - 8-azabi cycl o[ 3. 2.1

] oct-6-ene (Conpound No. 3 Table Il), cdourless solid; npl O7.0-109[err]C
"HNWR (CDCl[err]): [err] 2.15(2H,dd); 2.30(3H,s); 2.55(2H,dd); 3.70(2H, m;
6.30(2H,s); 8.55(1H,s); 8.80(1H,s)ppm 10

EXAVPLE Tulfaie} afk evaplotatéd dndsf fedlusd pressubé, €D ke wak fractionated by

endo- 3- cyano- 8- net hyl - exo- 3- (pyri d-3- yl)-8-azabicycl o] 3. 2. 1] o€t - 6- ene

( Conpoundhrematagrpaby ésili¢a), 20%tmetbanol by volume in dichloromethane) to give endo-3-

exo- 6- Hydr oxy- 8- net hyl - 8; azabi.cycl.o] 3. 2. t an: 3- an s di ssol ved
in dry ) Syagd-gXartehy Wy%ﬁﬁi%%%%%&ﬂ”@r%&ﬁ%?@é%&@&ﬁ?%e2@?@8@@@ Wi t h
Stirring,Néreese my ddh dlodrRsy s, 0vaykRbNysiggeyani de (1.64g) and et hanol
(0.62m ) added. The m xture was cooi ed"to” 0C and pot assi um tert-but oxi de
(2.46g) Htdgxi3in portions, keeping the reaction tenperature below 10[err]C
The reaction was stirred at Q0-5C for 2hours, filtered and the insol uble

materi al washedicftammnosulfyr wflueridedOHP28) wandissalvest inclay dichioremethapes

e omat ogeanhy X L il SO IS SO e S o B b RN D 81 ve
ex0- 3- oy apabieyelofsNY oa (ROTMY i iryPi AR HEADB) hls 84eABop s Oy 2

a colourless solid, np - : Stage 2 The product from Stage 1
(0. 065¢) mixtaheywasetirrad feir Iofroinztes @ 0% allowesd to mazmde ambient RFiperaturh) iam

dii I 1. de,, d.f -butyl..lithi 0,34 h | uti ,
0 b Banerea s Db Rafer Sy Lottt Kinuardt B hon ied o 18 Macha iruer” an
at mosphergiofedth WaPGaH aibidht Shiderdtie B 18HREs. irﬁeereaétﬁn%%uﬂ@%vﬁ hieétg&dmﬁt

-28C for 30 mnutes, re-cooledto -78C, a solution of 3-fluoropyridine
(0.038g) watedreytrawed withdiakfaromethafie (Ghtee tinmes),sHel ecimblined vigaricadsd washedact i on
was allowed to warmto anhi ent tenperature over 18h?ur s. .The 30 _reaction

mi xt ur e vHEh SRtEERLRA SOty chigrige solutien, skied dmagnastin R ond ehannsated wdss
L mes) bﬂf#&gﬁghﬁ%@ﬁ% GYR A%h. WABAPY ULl s BlomBbHBhy (Nifka, %

PCT/ GB97/ @eMadol-b36volusel i ditkbraisthee) po gt eddapastnd-8 dhaByl -gXoss yrid-3-y1
resi due was fractionated by chromatography (silica, 20% nethanol by vol une
i n di chl o¥-8zabiey&ind-2t1dogjibrenceR@63-as a colourless solid, mp 64-65°C.

'H NMR (CDCl,): § 2.20-2.40(4H,m); 2.30(3H,s); 3.65(2H,m); 6.25(2H,s);
7.30(1H,dd); 7.90(1H,dt); 8.55(1H,dd); 8.82(1H,d)ppm.
EXAMPLE 8

20 This Example illustrates the preparation of exo-3-(5-bromopyrid-3-yl)-endo-3-cyano-

ex0-6-fluoro-8-methyl-8-azabicyclo[3.2.1]Joctane (Compound No. 8 Table III).
exo-3-(5-Bromopyrid-3-yl)-endo-3-cyano-exo-6-hydroxy-8-methyl-8-

azabicyclo[3.2.1]octane (0.50g) in anhydrous hydrogen fluoride (5g) was cooled to -70°C
with stirring and sulfur tetrafluoride (2g) added. The reaction mixture was stirred at -70°C

25  for 3hours, warmed to ambient temperature allowing the volatiles to vent to waste and the
pale yellow solution that remained was poured onto ice (100g). The aqueous mixture was
basified with aqueous so__d_jurn hydroxide (2M), extracted into dichloromethane (2x30ml) and
the combined organic phase re-extracted with hydrochloric acid (2x10ml; 2M). The
combined aqueous acidic phase was evaporated under reduced pressure to give a pale yellow

30  solid, 0.52g. The solid was treated with saturated aqueous sodium carbonate solution and

extracted with ethyl acetate (three times). The combined extracts were dried (magnesium



cyano- exo- 6- hydr oxy- 8- net hyl - exo- 3- (pyri d- 3-yl ) -8-azabi cycl o 3. 2. 1] oct ane
(Conmpound No. 7 Table IIl1) as a colourless solid, 0.047g, 123- 125gerr] C.
5  Stage VROPBBRIRY| ani nosul fur trifluoride (0.022g) was di sBeT&B7P3054 y

di chl oronet hane (0.5m ) at O[err]Cwith stirring and

endo- 3- cyano- exo- 6- hydr oxy- 8- net hyl - exo-3-(pyrid-3-yl)-8-

azabi cycl o[ 3. 2. 1] octane (0.030g) in dry dichloronethane (0.5m ) was added
dr opwi se. m xture stirred for 10 mnutes at err]C, allowed to
N o SHAE A EYiRerslRd pater Hfioad Breseiy BENG Sl )3E. Mitchntis fatonaSa
di et hyl ang s ehhtderddhy (biMes1 6% MR HicALHos Matk) D GiveaRE td

warmto arbi ent teg?pﬁgryétlure’ for 18hours.lcThe rgact i)on%hie?f}gir‘ééﬁ\%ggbl{rea e

wi th wat ex ¢colendasasoléd] Onl ighmgi A2 I36Get hane (three tines), the conbined
organi ¢ phase washed with saturated sodiumc ride solution, dried

hi
(magnesi um sul FRNYRARPCLyeb 3 acetp el 240680 s 85 GHG: 28¥e an oi | .
Th il J h iLd. 9%. t hanol b
orund | EAAREH ORI ph1s ATIRBTSHE, & oot WosTRIE"! PY
endo- 3- cyans 8 dpbhy| - exo- 3- (pyrid-3-yl)- 8-azabicyclo[3.2. 1 ]Joct-6-ene,
0.006g, as a colourless solid, np 64-65[err]C. "HNWR (CDCl [err]): [err]
2.20-2.40(4H,n); 2.30(3H,s); 3.65(2 ' 2H,s); 7.30(1H, dd);

7.90(1H, dt); H dd).. 8 82(1H d EXAMP 20 . Thi s, EX I
i T ustrates « nErs Eapp myiealfd B pfAPlop al QlB o R belmopyrid A - BN Brrs . ©
exo-6- 1| L@f&ﬂgmmkcy%rogmhy&vﬁ-%ﬁe gc(ﬁb&ﬁ;@ns. ¢ Capeoyyd No. 8 Table
[11). exo-3-(5-Bronopyrid-3-yl)-endo-3 -cyano-exo- 6-hydroxy- 8- net hyl - 8-
azabi wycl o[ 3. 2T4 hattrad solfifiorh 6fidimethyd shifoxide §0. B3k, deprinfdry dichbeorh&haneras
led to -70C with stirri nd | f tetraf ide (2 dded, Th
PR LR TALIE R T R AL C T AR E IR T NS
t enper at Utt'oezﬂlb,%ﬂ&ixgﬁgﬁﬂ%%%fohgémh?raiﬁ?@Eelf;% -gﬁsé.e Dehidife A SinkedldPW
sol uti on that remal ne S ‘poured onhto 1ce (100g)- e aqueous mxture was

basi fi ed gR§koraHeawshiiodiof xS q5bEbRepYrd/B -yl P Eidoasceshd-Bid6-Giyéfixorgonet hane
(2x30m ) and the conbi ned organic Ehase re-extracted wth hydrochloric acid

(2x| oM ; mehyl-$reaabicyeipPeti1 logiane (55 0®iinidey gichipsomethars, Byd) wae addeddlsppwise

[ rear By HEROY End Sitd Br OB CTHRRY AR (R Bk Soori e AREem Bt B i 1
et hyl acefeaifor| $tiHedfot D78BIur af N CUHAIANBHE S SIRHP whkh S ShbRAt (ARRRRSE $5P
WR8/ 25924 PCT/ (B97/ 03054 -

37 - 2days. The mixture was poured into water, extracted with dichloromethane (three times), the

to
d

combined organic phase dried (magnesium sulfate) and evaporated under reduced pressure to
give an orange gum, 0.40g. The gum was fractionated by chromatography (silica; 10%
20  methanol in dichloromethane) to give the required product as an off-white solid, 0.23g, mp
147-149°C.
'HNMR (CDCL): § 2.35-2.65(7H,m); 2.70-2.95(2H,m); 3.15(1H,m); 3,75(1H,m);
8.00(1H,1); 8.68(1H,d); 8.75(1H,d)ppm. '
EXAMPLE 10
25 This Example illustrates the preparation of exo-3-(5-bromopyrid-3-yl)-endo-3-cyano-
6,6-difluoro-8-methyl-8-azabicyclo[3.2.1]octane (Compound No. 10 Table III).
ex0-3-(5-Bromopyrid-3-yl)-endo-3-cyano-8-methyl-8-azabicyclo[3.2.1]octan-6-one
(0.50g) was dissolved in diethylaminosulfurtrifluoride (5.0ml) at ambient temperature with
stirring under an atmosphere of nitrogen. The solution was warmed to 30°C for 6hours and
30  stored at ambient temperature for 18hours. The reaction mixture was added dropwise to ice,

neutralised with aqueous sodium carbonate solution, extracted with ethyl acetate (three



sul fate) and evaporated under reduced pressure to give a gum 0.32g, which
was fractionated by chromatography (silica; 10% nmet hanol in dichloronethane)
to give t{g égyis ed product as a colourless solid, 0.119, pf/GB97/03054
112-113[err]C. "H NWR (CDCl [err]): 8 2.,1?-2. 35(4H, m; 2.40-2.65(1H n;
2.55(3H,t); 2.85- 5 3.00(IH, m; 3.50-3%70(2H,m; 5.20 and 5.90(I H, two
m; 7.99(IHt); 8.65(IHd); 8 75(IHd)ppm EXAMPLE 9 This Exanpl e
illustrates the preparation of exo-3-(5-bronopyrid-3-yl)-endo-3-cyano-

8- met hyl tigeak dtied (rohgrfeSiuth sulfate) taad eGaponated QudgyoehutedipresQurd &bgiwe tHel requided

o o e B BB e B AL A Bl s et
e, O My bl e Conto e TRLL AN PSR .

sol uti on0@68gxo- 3- (5- bronopyri d- 3-yl ) -endo- 3- cyano- exo- 6- hydr oxy- 8-
net hyl - 8- azabilciﬁ\ldo[ 3.2.1] oct ane %0. 509) in dry dichloronethane (8m) was
addeds dr opwi s NMRLACNEPF 823023 @I—L{ng 1 4-80r 2165 Hme 2 4 0-3100@Him); ani ne

(0.87m , ,dr S aq( W e, ,on stirred for 0.25hour at
-60C and3%0¥%é§’?'C%B@I%qug%dmﬁ%&éﬁ%% 8@@@9&*’6@ for 2days. The
m xture was poured into water, extrexiapgpMiEth di chl oronet hane (three
times), the conbined organic phase dried (magnesium sul fate) and evapor at ed

under r educed Thisdsxampe tlbustyatee therprepasation ofl gxo-H( M chjoropyad guyl)-gado-3-cyano-
fractiongted hy chronma hy (siljica; 10% 20 t.hanol in

di chl orogﬁeﬂﬁé%'ajfa(r?"@'icff’ig“%ﬁioer{‘éq?ﬂer(g@“fwwé SRR I 1 whi t e solid, 0.23g,
m 1 ?-1@ f HNVR (CDOl[err]): 5 2.35-2.65(7Hn); 2.70-2.95(2H n;

3. 15? H,Fﬂg’%E?',?S(lH,n); 8.00(1H t): 8.68(1H, d); 8.75(1H, d)ppm EXAMPLE 10
25 Thi2sS-Bxaethbry-2]5-dibydrafiean (995 grvegsalissblved ipivater (650ml) and treated

exo- 3- (5- hronopyri d-3-yl)-endo-3-cyano- . i
6, 6- di f | YOtRWeoNs hdrodnlgricas (3.7l 20 1nder anrimoespheppooiriNegent Gheapixgue | | ) |

one. (0 500 TRRH i 9% Y RO el B oY e FRRIT B ph *

anbi ent  ¢&¥AEH déddeleuntl] e Bhdtiohi soBitieRGdchad 98199PS P TRE eeabfiom ivas BEEd toThe
solution was warned to 30C for 6hours and 30 stored at anbient tenperature

for 18hoambienttampesature, aeetoriexdicarboxpdis agitid dSglraside ireonepartien followed dyias ed
TN aqUEOEoR OF oA Ay AREh BhSPnil' 925 drldARhRn R drOidt 1Y5.09 58 WAk (three

(500ml). 1,4-Dioxane (100ml) was added and a solution of benzylamine hydrochloride

(71.75g) in water (330ml) added dropwise over 10minutes. The mixture was rapidly stirred
for a further 4hours, acidified with aqueous hydrochloric acid (2M), dichloromethane
20 (500ml) added and the reaction mixture stirred for 10minutes. The aqueous phase was
decanted from the residual brown gum, filtered through a bed of kieselguhr and the filtrate
extracted with dichloromethane (3x500ml). The aqueous phase was collected, basified with
potassium carbonate and extracted with ethyl acetate (3x1000ml). The organic fractions
were combined, dried (magnesium sulfate) and evaporated under reduced pressure to give a
25  brown oil, 55g, containing a mixture of exo- and endo- 6-hydroxy-8-benzyl-8-
azabicyclo[3.2.1]octan-3-one (ratio 7:1).
Stage 2
tert-Butyldimethylsilyl chloride (26.5g) was dissolved in N,N-dimethylformamide
(400ml, dry) with stirring under an atmosphere of nitrogen and imidazole (25.0g) added in
30  portions. The mixture was stirred for 10 minutes and a solution of the product from Stage 1

(55g) in N,N-dimethylformamide (250ml, dry) added in portions. The dark brown reaction
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-38 - tinmes), dried (magnesi um sul fate) and evaporated under reduced
pressure WO@gsR¥24ehe required product as an of f-white soli dPCH/GEEF305he
solid was further fractionated by chronafgagraphy (silica; 5% nethanol in
di chl oronet hane) to give the required product as a colourless solid,
0.268g. 5 "HNWR (CDCl [err]): [err] 2.20-2.35(2Hm;
LF

2.40-2.60(5H m: 2.70-3.00(.2H, m; 3.30(1 ; 3.60(1H 8.05(1H,t);

5. 65( 1, dYIREiSE bsp HHFTE FLARIBXARPRE Siure Fo ihokisa igred oF 1 R eei pered o
preparati -1hs Fah £l o = - . .
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anbi ent tgspeyature, acetone dicarboxylic acid (146g) added in one portion
fol | oned By a sol uti on of sodi um hydrogen phosphate (53.25g) and sodi um
hydr oxi de (15.Thp) materiabfrem Stagethidye) in 42 Bimetnosy¢th@enil F0md drppcbathizing 4a

sol ution of ,benzyl am ne hydroc ride (71..75g). in water (330m ) added
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aqueays - (hé&el, day ) detRChadef aroamiosphere of ditdigelr The nfixitire Whd Stirfelfot Miairagh a
bed of kieselguhr and the filtrate extracted w th dichl oronethane
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reduced piogfhkddEoranig iphsed wabhedokBNalirl(40028 ang AAb& (SHdRGN Sulfitx) ue of exo-

and endo- 6-hydroxy-8-benzyl-8- azabicyclo[3.2.1 Joctan-3-one (ratio 7:1).
St age 2 tselvenBwey evHperated inder yaduced pressice (Ve g browis guins 337gcebntaining Al

i 11 ojon TR Y 5o Shde: igft bl i PR PR AR €
stirred foAbEQCIBIINRRABErafloFOHuUt i on of the product from Stage 1 (55g) in
N, N- di net hyl f or mam de (250m , dry) added in portions. The dark brown
reacti on Stage 4 :
The product from Stage 3 (15.0g) was dissolved in dry tetrahydrofuran (100mi)
containing 3,5-dichloropyridine (4.30g) at 0°C under an atmosphere of nitrogen with stirring.
20  Lithium bis-(trimethylsilyl) amide (38.0ml of a tetrahydrofuran solution, 1M) was added
dropwise to the solution over 1hour, maintaining the reaction temperature below 5°C. The
reaction was allowed to warm to ambient temperature and stirred for 18hours. The reaction
mixture was treated with further lithium bis-(trimethylsilyl) amide (7.0ml of a
tetrahydrofuran solution, 1M) added dropwise over 2hours at ambient temperature, stirred for
25  6hours and stored for 18hours. The mixture was poured into water (500ml), extracted with
hexane (2x400ml), the combined organic phase was washed with water, dried (sodium
sulfate) and evaporated under reduced pressure to give a brown oil, 18.5g. The oil was
fractionated by chromatography (silica, hexane/ethyl acetate 10:1 by volume) to give 8-
benzyl-exo-6-tert-butyldimethylsilyloxy-exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-
30  azabicyclo[3.2.1]octane (Compound No. 11 Table III), yellow oil, 7.8¢.
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-39 - mxture was stirred at anbient tenperature for 3hours, stored for 1

8hours anc[,%@g#{rl%q“i nto water (2,500m ). The product was extpE&Bshd3tds0
hexane (3x , the conbi ned organi c phases washed with water (2xI 000N )

and dried (sodiumsulfate). The sol vent” s evapor at ed under reduced
pressure to give a brown oil, 44.5g, containing a m xture of exo- 5 and
endo- 6-tert-butvldinmethylsilyloxy-8-benzyl -8-azabi cycl o[ 3. 2. 1l oct an- 3- one

(ratio 7:1). SthlyMB(TDEL)eE @1 5@, fwosh G0ad,D); 2499 40(8HImR28PEOOARYEE hane
(160m , dr cont ai ni nﬁ 4- gﬂ&/l sul fongl nmet hél i socyani de (41 gg was added
dr opwi se bYERABMERMNIHI): 4-30r%1 U2EL D% 5 Bl d5ddah20et-¢5EHbmYi He0({Ha)0g) and
sodi um etéﬁgmg?(gggglpﬁgégkgn} 2- di met hoxyet hane 10 (140m, dry ) at

40[ err] C Un re of nitrogen. The m xture was stirred for | hour
at 40C argiagd $owed to cool to anbient tenperature and stirred for a further
18hour. e mxture was poured into water (1,500m ), extracted with hexane
(2x756n1 ), andTheéproductifrane Stage ¢{AiS2gpwas dissobashindetmitydrofetaer(2¢mD6vith) and
dried (sodiumsulfate). The solyve 1S eV rated under r.edyced pressure
Lo gr v SRS HErorbioiE G b AR 3P B e shiged B AT Bl
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azabi cycl o%ﬁg 2a. 1%oct ane (gr at isor7: 1). Eg'%gge e9Brﬁg8hlggtedf‘¥l})hmw§tflé§)e{tr§aed
(15. Qy) wwih dihysadevatel (threedimes) atd this\adidid aqueouy pHaskkgpacated @idbasified with

3, 5-di chl oropyridine (4,30g) at, OC under an atnosphere of nitrogen with
sti rri ng.sodim caroppatel e adiepps hﬁ%ﬁp@? Wa pxtzastesowith dichirogethane (three

atetrah r ar i r i ANo)

hour Tt weies] ARk @hdbnbain siifhee) B SAIE0 ARM ARG SISIRII BN,
al | oned tehloyapyrid-3-yA-BhdnS-cyaiiPeioas-hyerokPB-5dnzy 1-8dz4itéy clo[8 2016 &tanel he
reaction mxture was treated with further |ithium bi S-étl’l nmet hyl silyl)

am de (7.(Gempsund Noetl 2 dlablerlld as amoEovhitd sokid, 2.¥) 2.a0p¢62.9r168di°Se over 2hours
at anbient te r i I S or.e 18hours. The
m xture was pg_ﬁ'f @W@QC@MJ8?‘3‘%@9}’%51Oégct%]@g’;‘é‘bwfl(ﬁhr@xiﬁéa@&ioom ), the
combi ned P6AR ) PAGEIIGSs.05AREH)M S 7UR ST mdrissH Goglismezatfate) and
evapor at ed uhdér ‘reduced pressure’to give a brown oil, 18.5g. ‘The oil was

f ractisonaf.@d(1bl,dyphmomat ogr aphy (silica, hexane/ethyl acetate 10:1 by

vol unme) t iye 8-
benzyl - ex fa ert-butyl di net hyl silyl oxy-exo-3-(5-chl oropyrid-3

: |y|| g e;g o g\‘NC g?ﬁé)faé;}igg&orﬁ‘é?a%% %6l AkPwas HPehfagn UFRBOMBHN Gokdy Tabl e
containing 4-dimethylaminopyridine (0.99g) with stirring at ambient temperature. 4-Tolyl
chlorothionoformate (1.25ml) was added dropwise and the reaction mixture stirred at

20 ambient temperature for 18hours. The mixture was poured into water, extracted with
dichloromethane (three times), the combined organic phase dried (magnesium sulfate) and
evaporated under reduced pressure to give a brown oil containing exo-3-(5-chloropyrid-3-yl)-
endo-3-cyano-gxo-6-(thiono-4-tolyloxy)-8-benzyl-8-azabicyclo[3.2.1]octane, which was
used in Stage 7 without further purification. |

25 Stage7

The product from Stage 6 (4.5g) was dissolved in xylene (40ml, dry) and heated to
160°C for 18hours under an atmosphere of nitrogen with stirring. The reaction was cooled to
ambient temperature, treated with aqueous hydrochloric acid (2M) until sfrongly acidic and
extracted with ethyl acetate (three times). The aqueous acidic phase was separated, basified

30  with sodium carbonate, extracted with ethyl acetate (three times) and the organic phases

combined and dried (magnesium sulfate). The solvent was evaporated under reduced
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-40 - "H NWR (CDCl [err][err] 0.15(6H two s); 0.90(9H,s); 2.19-2.40(5H m;
2. 80- 2. 90Wohaps9243. 30(1H, m; 3.60(1H, m; 3.90-4.10(2H, q); SPOEGCBRI/EeNEF4
7.20-7.45(5H, m; 7.80(1H,t); 8.55(1H, d)’;41€§. 70(1H,d) ppm Stage 5 5

The product from Stage 4 (4.92g) was dissolved in tetrahydrofuran (20m)
with stirring, aqueous hydrochloric acid (30m, 4M added and the m xture
stirred at anbient tenperature for 18hours and stored for 3days. The

m xt ur e REESSWEQERE the faquited produebasrancafEwhilesplidi hifg. ad pogtian, (A.Pgewas i nes)
and the acidi c_ aguegus phase separat ed apd basifi w th sodium caronat e.
The aque gtl%rﬁ?cgb%ﬁ‘éé%lg SC?"EW tgg'faggy\ﬁflﬁf‘ﬁ’ 3%2}{}66%53}%19? Pirvégmifg to

; | rvrgs)e,xoggoe%g, dnABAHERY PiReSHnbRI Fthe RuEaBRIRCE 0 158 ColoBALGRANAr essure to
chl or opympdt3-¥%Q.- endo- 3- cyano- exo- 6- hydr oxy- 8- benzyl - 8- azabi cycl 0[ 3. 2. 1

] octane (Conmpqund No. 12 Table ”éi:O? as an off-white solid, 2.71q,
162. 55164. 5[ er ANMR (1) 0GR HOk4H.m)y &/60(2Epshy 3¢ 75 PHam); GQ.ORH,E)_;Z%M, m

2.95(1 H 99 0 R 5 ,q); 5.05(1H m;
7. 2057.48%)@,%@’ ?%&ﬁ’ﬂ’?)ﬁ%}’g‘gaﬁ(ﬁﬁ(ﬁé@ﬁ g) 70( 1H, <(1I) ppm Stage 6 The
product from Stage 5 (2.61g) was suEpexdedr 12 di chl or onet hane (30m )

contai ning 4-di met hyl am nopyridine (0.99g) wth stirring at anbient
t enper at ure. AhipEyamplyiilbesinates shoprspamation Of ex53+(§-ohiasopititk3-ydr-endar B eyannd

th i 1 Xt t d,at 20 i t f 18h . Th
i et ur o Ayl £ ATt iste, Cupprad S Kbk I et or omet hane (chr e
times), the corfigssh®E@aELrRNRYE, §faiged_(lﬁ.@§9%§ HisSo15Ed frAhBRo Ao 2aRr at ed

under reduced pressure to give a brown oil containing
exo- 3- ( 5{20mbdopyaontkirEng djethyl azodicarboxylate (1.5ml) and the mixture heated to reflux with

endo- 3- cyanp- exo0-6- (t hj ono- 4-t o] yl oxy) - 8- ben - 8- azabj cyc| o[ 3. 2. 1] oct ane,
whi ch waSUEEREFOF a%ésaé” ew%%%my?%ﬁ%@aw aedghe ['ﬁéfté‘b‘bg‘eﬁteﬁhe
product f EoYalN i I s : at ed
to 160C ff %l?éﬂlgﬁour §§ aé\%’es?ggrﬁwg?dn%s%ﬁ%ﬁg?b %"‘@%S‘gﬁ‘ Sémé%ﬁ! gthfg r %S?aﬁlgé.gqﬁg
react i on ewagorateduadertredwoetlipessture et gbreain brénget broamaghinwiwhichawaredissdlved in
hydrochloric acid (2M until strongly acidic and extracted with ethyl

avet dfe (EHneb(0mibeqntaining aguersshy deashinris asih@dmie My Fhe solation was heateds

to reflux with stirring for 7hours, allowed to cool to ambient temperature and stored for

18hours. The reaction mixture was diluted with water, extracted with ethyl acetate (three
times), and the aqueous acidic phase separated and basified with sodium carbonate. The
aqueous basic phase was extracted with ethyl acetate (three times), dried (mégnesium sulfate)
20  and evaporated under reducéd pressure to give an orange oil. The oil was fractionated by
eluting through a short column of silica with hexane/ethyl acetate (1:1 by volume) to remove
by-products and dichloromethane/methanol (10:1 by volume) to give the required product
(0.7g), colourless solid, mp 94.5-95.5°C. A sample was further fractionated by preparative
thick layer chromatography (silica; 20% methanol/dichloromethane) to provide an
25  analytically pure sample, mp 98-100°C.
'H NMR (CDCl,): & 2.15-2.40(4H,m); 4.10(2H,m); 6.50(2H,m); 7.85(1H,t);
8.55(1H,d); 8.70(1H,d)ppm.



30 wth sodium carbonate, extracted with ethyl acetate (three tines) and
the organi c phases conbined and dried (nmagnesium sulfate). The sol vent was
evapor at e% 844" €duced WO 98/ 25924 PCT/GB97/03054

PCT/ GB97/ ? -21‘1 - pressure to give the required product as an off-white
solid, 2.20g. A portion, (0.29), was fT#¢ti onat ed by thick | ayer

chromat ography (silica; hexane/ethyl acetate 1:1 by volune) to give an
analytically pure sanple of the required product, (0.15g), colourless
solid, nmp 130-1[err]C 5 " HEXWRIRIGDCB[err]): [err] 2.20-2.40(4H m;
3.60(2H,s); 3.75(2H m,; .6.30(2H,s); 7.20- 7.40(5H n); 7.85(1Ht);

8.55(1H, d); 8This(Example Histratsahio preparation of exezdrio-ehloropyrid-Bax1)endan-cyano-

repar at | of: - 3- ' - - -3-¢ 0;,
et az dBPenapaen s G R RES o e s gl 07 mapte The
product from ExappiductFomIhaepld 11,5880 7 MREIg) vis @isteRed tn NOQOT | uor obenzene
(20m, dry) containing diethyl azodicarboxylate (1.5m ) and the m xture
heat etl t dimeshylformamitie §3.4ml, idny) dootairiug petasstumichathonatie€0.1 ), persiivaidbdy | at e
1.5m) - ded, .the r tion heated .faor addi ti onal .,2days, and stored
bt o, obT OG0 ArrPEor R Sithiraeranetd 306 afhe Bty P SRR Kot BFedTaor

reduced BRasH Sl e RAAGR DEAUMCHELIU ElheUBS OLATBONE T whh:

et hanol cont al ni ng aqueous” hydrochl oric aci

sol uti onThamikeat wds extracefd wixh dietlyl sther (fougtithes), thh combined lokganidptasescool t o
anbi ent tenperature and spored for 18hours, The reaction m xture was

di | ut ed Waskedwith pqueops sodivp ghigrids selytien, (Magnesipm sulfatehend evaperatedne
aqueous b di | fd.e i ' car ate. The
Rucdls BHHsEaRaRpResRR BhEd AtRAF ot Hnlisblla SRS AR GRI Relpdilf: oo

(magnesi diftle lblgéﬁétﬁbm&@gra?ﬂ? (BasanAnmied diefele etheDtd GO th BREE pidduttiaé@ an
orange oil. The oil s fractionated by eluting through a short col umm of
si | i ca wcoleutlesssnbdd. hiAg, apet20:@121.5°G. by vol ume) to renove by-products and

i chl h h : ' h [

oo ang gty (16 g S S 8 BB o0

f racti ongtier iy SEEEY)! 7.85(1,5K8 bsoier,a)c BoMmL agpaphy (silica; 20%

met hanol / di ¢chi'of onet hané) to provide an 25 anal ytically pure sanple, np
98-109C. 'H NMR (CDO [err]): [err] EXMMPLRBAA4AH, m): 4.10(2H m): 6.50(2H, m:
7-85(IH 1) 8.0 d i e ifistrates the WroPimation of exo-3-(5-bromopyrid-3-yl)-endo-3-cyano-

8-(vinyloxycarbonyl)-8-azabicyclo[3.2.1]oct-6-ene (Compound No. 8 Table II).

Vinyl chloroformate (0.1ml, stored over anhydrous potassium carbonate) was added

to 1,2-dichloroethane (10ml, dry) and half the volume of solvent distilled to remove any

20 residual hydrogen chloride present in the chloroformate. To the solution at ambient
temperature was added the product from Example 6, Stage 6 (0.100g) and the mixture stirred
for 1hour and then heated to reflux for 48hours. Further vinyl chioroformate (0.1ml) was
added to the reaction mixture which was heated for an additional 48hours, the reaction
cooled to ambient temperature and poured into saturated aqueous ammonium chloride

25  solution. The product was extracted into ethyl acetate (three times) and the combined
extracts backwashed with ammonium chloride solution, dried (magnesium sulfate) and
evaporated under reduced pressure to give a yellow oil. The oil was fractionated by
preparative thick layer chromatography (silica; hexane/ethyl acetate 1:1 by volume) to give
the required product as a pale yellow oil, 0.057g.

30 'HNMR (CDCL,): & 2.20-2.45(4H,m); 4.55(1H,dd); 4.85(1H,dd); 4.95(2H,m);
6.45(2H,brd); 7.25(1H,t); 7.90 (1H.t); 8.62(2H,two d)ppm.



WD 98/ 25924 PCT/ GB97/ 03054
-42 - EXAMPLE 13 This Exanple illustrates the preparation of

exo- 3- ( 5vehbgimnpyri d- 3-yl ) - endo- 3- cyano- PCT/GBY97/03054

8- (2, 2-di fluoroethyl)-8-azabicycl o[ 3. 2. L] oct-6-ene (Conpound No. 7 Table
[1). The product from Exanple 11, Stage (0.19g9) was dissolved in NN 5
di met hyl formam de (0.4m, dry) containing potassium carbonate (0. 169),

pot assi um i odi de (0.026g) and 1 -brono-2, 2-difl uoroethane (0.157g). The

m xture was stirred and heated to HXAMPLE 15 a seal ed gl ass vessel for

3days, cool ed .t.0anbi ent. t enper at ure d poured..into water,. The nixture was
oty et od wi TS ERERPTE WpttErEhS arerar et ot S S meER e sk no:
washed Vg LAbaqeRPYS. 13041610 (oRipottd 30, 9tT-8fk [1fir i €d (magnesi um sul fate) and
evapor ated 10 under reduced pressure to give a colourless solid. The

solid was fr aEhd produetdrdny Egarpler@iSitage & (0. K30g) e disssivedrt figirabénzefd@mls
alum na; djethyl, ether) to giye the required product as a colourless solid,
0.1 f4g,dnphcopsgining wathgl azpdicerboxyla -?%Té#}%@itqmw@mna&rm m:
2. 65- 2. dt-). , - B e 1H t);
8. 55 lH,g%h;%t%: 7'%1(6 fgﬁch‘)%%pmms%gleg d meﬁenl’%ﬂékat{l}e), eva%o?géc?m’xfe)r redticBD! VPL E) 14

Thi's Ex?fﬁisard', kHeiztidatlosllbWaiPdisRdved in@thaabl (2m1? containing aqueous hydrochloric
exo- 3- (5-br om)pérﬂi)d- 3-yl)-endo- 3-cyano- 8-(vi nyl oxycarbonyl) -8-azabicycl o
[ 3. 2.1 ]asid (Zanle A0 @od nhrateddo refluxgfor 4bewrs png allagved 1o asiel ty shbientempe@hired |

ER S e R e R G

resigual (ttmelﬁﬁﬁwe hhelRuP hEaR Phabd bisiBedoWitR s6did @ik Konatkd THE®agRI Ut i on at
anbi ent tenperature was added the product from Exanple 6, Stage 6 (0.100g)

and t he agueous phast¢ was extrdoted Wity dichbordmethane (theeeaebndsh the Edmbintd exd@iour s.
Further vinyl chloroformate (O.1.m) was added to the regction m xture which
vas. heat WRSDE Wik AGHARNS SO0 c@sagia F%I}m%éiqegéaatheaa afe} dgvsperated |

ot oritr AdeBEerlyd B 2 SR IS, HTRALMERAIE B b Sfacitvs etick
t he conblapectheorhitagiaph deihiona 0B cmethhiolAlithiodonietiedtepto giee gl rofuitsd produced

(magnesi um sul fate) and evapor ated quer reduced pressure to give a yellow
oi | . 15Theasc ¢olowsless selid, 0dH3ec@pdy0diSdpar at i ve thick | ayer chronat ography

(siicar hexanelREpybrpqst 859 5L 35tk 47 iTRbu: B 3tRats; d G Product

8.62(1H,d); 8.78(1H,d)ppm.

EXAMPLE 16
This example illustrates the preparation of 8-allyl-exo-3-(5-bromopyrid-3-yl)-
20  endo-3-cyano-8-azabicyclo[3.2.1]oct-6-ene (Compound No. 10 Table II).

The product from Example 15 (0.200g) was dissolved in ethanol (5ml,dry) containing
anhydrous potassium carbonate (0.095g) and allyl bromide {0.1ml). The mixture was stirred
and heated to reflux for 7hours and allowed to cool to ambient temperature for 18hours. The
insoluble inorganic material was removed by filtration and the filtrate evaporated under

25  reduced pressure to give a yellow oil which was fractionated by preparative thick layer
chromatography (silica; 5% methanol/dichloromethane ) to give the required product as an
off-white solid, 0.123g, mp 84.5-85.5°C.

'H NMR (CDCl,): § 2.25(4H,m); 3.00(2H,d); 3.80(2H,m); 5.20(2H,m); 5.80-
5.95(1H,m); 6.25(2H,s); 8.00(1H,t); 8.60(1H,d}; 8.75(1H,d)ppm.



30 "H NWR (CDCl [err]): [err] 2.20-2.45(4H m; 4.55(1H, dd);
4.85(1H,dd); 4.95(2H,m; 6.45(2H brd); 7.25(1Ht); 7.90 (1H1t); 8.62(2H two
d) ppm %&%@535924 PCT/GBY7/03054

PCT/ GBQ?% 43 - EXAWVPLE 15 This Exanple illustrates the preparation
of exo-3-(5-bronopyrid-3-yl)-endo-3-cy#fe- 8-azabicycl o[ 3. 2. 1] oct - 6- ene
(Conmpound No. 9 Table Il). The product from Exanple 6, Stage 6 (0.150g) was
di ssolved in fluorobenzene (2m, 5 dry) containing diethyl

azodi carboxylate ( 0.12m ) and heagxh¥ereefd ux with stirring for 18hours.
The reaction was cool ed to ambi ent tenperature, evaporated under reduced
pressure, thelhigEkample lﬁﬁtﬂatmtbe pregamation vEeikd-B-(&bhemopyrid2Bdy))-endni3atyanog

21 oved %%ﬁfsﬁhﬁér'o%w% @éaﬁ%éﬂgﬁﬂw-% Groparad ies1 h3awieddi ni o di 1 ut e
nydrochi or i ¢ aghor i SHLARSEBsehh bl ERLARETPERARS o Ohadd BEAGLD S) and

t he aqueous aCI ase um car I"C aqueous

phasea V\/as)ntax:hngl_gldctll__jx’ﬁpﬂbﬂiylmmm h3unt) apteoekedtd HESSL, with eireiegahde@dn
extracts washed wi th aqueous sodi um ch] oride solution, dried éma ghesi um

sul f at e)atmasphsrapicrtioean. Jtflioromethanesulforis snhydrids (§ilve) wasl@dde ﬂrcgmm toThe

t h t I 20%
et hanol PETGH6F SRRl e sk PR PBa0 ~280 ALl ouri ces
sol i 0, Qefig8dnuréind 8%rckiet & Hidter 1hbNRe(REN Soh Biarh érﬂs (62 06)3:A5( 4H, 1
410(2Hn) 6.50(2H,s); 8.05(1Ht); 8.62(IHd); 878L MPLE 16
Thi s ex aLmsIOBfedlm ddllmomsﬂmma@mlefbﬂb abntammg‘ N.N-dii __s_qpropylethylamme (0.13ml) and
8-allyl 3-(5- i d-3-yl)- 20, .
endol%3- J&R AR g@@%&'ﬁ@t@nmgpfﬁ!%%oitbﬂﬁﬁgaﬂ@wanwlfpgmeén@qe). The

duct
Cont a1 ni R Ay B S R R SR K 0P ARl el
(O I'm).18nbersmi xture was stirred and heated to reflux for 7hours and
al l owed to cogl to_anbient terrper ature for 1 _8hours. The insoluble

i nor gani ¢ et BIHhEr 2:3e tritiiesvetbylititlppromethans syl fonate was Breparschescdescrihsdr at ed

or epar acuoHf Hof ARG BT dtRho Bl cBldne iffobll AERAARIAGIPARE, DY
) toisgi vie N-aﬁsdpe@pymﬁﬁammmna; 1rﬁﬁhcﬁlfofomé‘thir& @61y} énd @dded3@ thdHeaction,

84. 5- 85. 5£ err]C
ich was stirred at ambient temperature for an additional Shours. The mixture was poured

into a saturated solution of agqueous sodium carbonate, extracted with ethyl acetate (three
times). The combined organic phase was dried (magnesium sulfate) and evaporated under
reduced pressure to give an orange solid. The solid was fractionated by preparative thick
20 layer chromatogréphy (silica; hexane:ethyl acetate 1:1 by volume) to give the required
product as a colourless solid, 0.050g, mp 128-130°C.
'HNMR (CDCl,): & 2.20-2.40(4H,m); 2.90(2H,q); 3.90(2H,m); 6.35(2H,s);
7.95(1H,t); 8.65(1H,d); 8.75(1H,d)ppm.

25 The following compounds were prepared using a similar procedure from the
appropriate amine:-
ex0-3-(5-Bromopyrid-3-yl)-endo-3-cyano-8-(2-methylpentyl)-8-azabicyclo[3.2.1]oct-
6-ene (Compound No. 12 Table II), orange gum; 'H NMR (CDCl,): § 0.85-0.95(6H,m);
1.25-1.55(5H,m); 2.05(1H,m); 2.20-2.35(5H,m); 3.70(2H,m); 6.25(2H,q); 8.00(1H,t);
30 8.60(1H,d); 8.70(1H,d)ppm was prepared from 2-methylpentanol.



"HNWR (CDClerr]): [err] 2.25(4H,m; 3.00(2H,d); 3.80(2H, m; 5.20(2H m;
5.80- 5.95(1H,m; 6.25(2H,s); 8.00(1Ht); 8.60(1H d); 8.75(IH d)ppm WO
08/ 25924 WO 98/25924 PCTPCHGBYTBROS - 44
- EXAWPLE 17 This Exanple illustrates thg preparation of

exo- 3- ( 5- bronopyri d- 3-yl ) - endo- 3- cyano-
8-(2,2,2-trifluoroethyl)-8-azabicyclo[3.2. 1]oct-6-ene (Conpound No. 11
Table I'1). 2,2,2-Trifl uoroethanol (0.050m ) was dissolved in

di chl or onet harkXorf3- Céigrypm %ﬂ&%ﬂé@r%gmonﬁ R-2 Sopiflspydedim)8ani ne (0. 13n)

Tt oor anatinyadBLET okt o hbhiddo 106 Pl BT XBRRES tali € nalg RS C: '
m xt ure, NWIRC{TDEE): sstz 25-Qd10€4H n{ész%(j}?qj @rsﬂzﬁﬁe}*% 35&iﬁ$ﬁg¢.§pdrz¥)\ﬁq)-t 0 warm

to anbi ent tenperature and stirred for a furthef ‘1hour. tct from
Exanpl e BB5(0HaD08.75(&E d)pipssehsy/prepaned dionh 2@ Xetrifhuvasehdmidid , dry) contai ni ng

D AR E AN SO IR M MR N N R, et
h
1P LR AR KRGS 131599, SARLAR SR EUER Y odbas

was prepdr&sl1 Hamjes1o-2 36 vm f6.25H;5)f 7.8 Im),
tri fFuoPonﬁihaﬁggul f oni C(E;-E:?lgdr [ %(ZE%%DZGW ﬁ S’(ﬂ@?ﬂ)hﬁﬂs’dlﬂ,@

N, N-di i sefUpiAdpp s niepar frgrm%rmeﬂxyd@r@nmbmivet hane (2m )] and added to
the reaction, which was stirred at Werature for an additional
5hours. The m xture was poured into d solution of aqueous sodi um
carbggat e, extTiasERAmple ilufidied tha pRipatagioh b Eﬁ?«St('SrHB?ar efl argani

phase was dried (magnesium sul fate) “and evapor ated un r re ressure
to gi ve dn(ethaxygarbenyl)8- az?ﬂneycsloﬁlZjllmtréfmatt@ompam&hbelﬁoTﬂﬂana.t ive thick 20

iﬁéeieéﬁ{?gﬁt el ot Bbrmpae o BRI s s 5 Ficomioguct fom Snaitelss, SRR

5 0l S it S g B

wer e pr ef@i088miljsamighea nsikmnrd stirredran ambiont tdnietatifecfof PROGH! ThE miditd Was
exo- 3- (5- Bronpp r|d 3-yl)-endo- 3- cyano 8 (2-net hyl pentyl) - 8 azabi cycl o[ 3
. 2. 1 Poctrougrddnto 3 eliiienplraueousispdivgm carbppate ( %Qf@lgge‘trge with ety acetate

(coci er "bxz0hf! Fdle %réa?uc extrat8 Wil combined, dried (magnesium sulfate) and evaporated

under reduced pressure to give the required product as a colourless oil, 0.122g.
'H NMR (CDCL): § 1.20(3H,1t); 2.20-2.45(4H,m); 4.25(2H,q); 4.85(2H,m);
6.45(2H,m); 7.75(1H,t); 8.50(1H,d); 8.55(1H,d)ppm.
20 EXAMPLE 19

This Example illustrates the preparation of exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-
8-(3,3,3-trifluoropropyl)-8-azabicyclo[3.2.1]oct-6-ene (Compound No. 16 Table II).

The product from Example 11, Stage7 (0.21g) was dissolved in N,N-dimethyl-
formamide (3ml,dry) containing potassium iodide (0.02g, catalyst) and 1-bromo-3,3,3-

25 trifluoropropane (0.090ml). The mixture was heated to 80°C with stirring for 24hours,
further 1-bromo-3,3,3-triflucropropane (0.040ml) added and the mixture heated for an
additional 3hours at 90°C. The reaction was cooled to ambient temperature, stored for
18hours and the solvent ew./aporated under reduced pressure. The residue was treated with a
solution of aqueous sodium hydrogen carbonate (10ml) and extracted with ethyl acetate

30  (2x10ml), dried (magnesium sulfate) and evaporated under reduced pressure to give a gum.

The gum was fractionated by preparative thick layer chromatography (basic alumina; diethyl



1.25-1.55(5H,m; 2.05(1H m; 2.20-2.35(5H, m; 3.70(2H mM; 6.25(2H q);
8.00(1H,t); 30 8.60(I1H d); 8.70(1H, d)ppm was prepared from

2- met hy | RegLERE:4 WO 98/ 25924 PCT/GB97/03054
PCT/ GB97/ 03054 -45 - exo-3

- (5- Chl or opyri d- 3-yl ) - endo- 3- cyano- 8- ¢#62, 2-tri f | uor oet hyl ) - 8-

azabi cycl o[ 3. 2. 1] oct -6-ene (Conpound No. 13 Table I1), colourless solid;
npl 17-120[err]C, "H NWVR (CDCl [err]): 8 2.25-2.40(4H, m; 2.90(2H, q);

3. 85( 2H.¢eftller) fo- g3bd &g réquired préthubtiad 4 lauﬁé(s%i)d) 1i§ 0 prepar ed
from2, 2, Zer)trl Iuorde%uhlgancéw e X0- 3 -(Sglm@?%gyrg?dgggb% endo- 3

- cyano- &laftgnerée'l(hW"iﬁ)opyl) 8- azabi cycl 0[3 2.1 Joct- 6-ene (Conpound No. 14

1765 1H 1 ; *2rRME Sty 2 e 2B penyTefdn e e R

8551H d f 2- met hyl 1-ol . EXAMPLE 18
(AR flopsesipigger o0 [7on 2 e propan-1-o

exo 3- (5-chl oropyri d- 3-yl ) - endo- 3- E¥AMPLE 20
8- (et hoxycar bonyl ) - 8- azabi c¥cl 0[3.2.1 Joct-6-¢e 15 Tabl e

11). Ethyl chitg EFETF‘HJ&HH“*(‘ %MP%P@&E‘%&H@& Mﬁcg@rmmh%«wl q0dar SRR e

12, Sta oy 'Y ) containing
NN- di i s%?%’%/&?h m ne ?8‘!%@%7} ])%cfjé %H% ﬁﬁ&g?&{hur &% rarbéeddﬁgt arrbi ent

t enperat ure fHe ptBasdt Trord BRamipiéLIUL Stage T (1 90gPaLy @idsdmtdqnegar

aqueous sodi um carbonate (20m ), extracted w th ethyl acetate

or gani ¢ &y} ecndaisinganbydrondpotassium carbdngterhly Aow) MPSWﬂTSbﬂ@)ﬂ(mdd (éﬁ@lpbr at ed

0. 158, “TH R CRHeae 19 PR oy FopoS e By i e BBl aiiSiSs O 1

4. 85( 2H, iihpe@nde ikl vvas,stJreJ Rirhighburs. §he 961bEhtdas e%aﬁéﬁékd wieluced
EXAMPLE 19 ThIS Exanple illustrates the preparation of

exo- 3- ( Epreish?alr &p)taslduﬁe;;tta):tedndmbe:ﬂasdyaaﬂate (20ml) and the extract was washed with
8-(3, 3, 8 6- d

Tabl e | |9<fu2€1ﬁé%8w5§ Febdade i az%r@égﬁ)[ 33?%&%%@@? N aSE YA i n
NN-

cat al yt ok G s Eivd Woi Rl ThE B oA SR Brephiatedimick
was heatlaﬁertdhrcﬂﬁ@og!laphly Gﬂasii‘crahﬁﬂlnﬁolliexaﬂéleuhylsacefaﬂé 4hEby volume) to givethe

1-brono-3, 3, 3-trifluoropropane (0.040n added and the m xture heated for
an addi tieawized mRduates asobBE.07RgempaldtiZTiCnas cool ed to anbi ent

temperature, SRR EBCL): §2.20-2.40(5H,m); 3.20(2H,d); 3.95(2H,m); 6.25(2H,8);
7.90(1H,t); 8.55¢1H,d); 8.70(1H,d)ppm.
| EXAMPLE 21
20 This Example illustrates the preparation of 8-(but-2-yn-4-yl)-exo-3-(5-chloropyrid-3-

he

yD-endo-3-cyano-8-azabicyclo[3.2.1]oct-6-ene (Compound No. 18 Table II).
The product from Example 11, Stage 7 (0.200g) was dissolved in tetrahydrofuran
(2ml, dry) containing N,N-diisopropylethylamine (0.14ml) and but-2-yn-1-yl 4-
tolylsulfonate (0.182g). The mixture was stirred and heated to reflux for 2hours, cooled to
25  ambient temperature, poured into water and extracted with diethyl ether (three times). The
combined organic phase was dried (magnesium sulfate), evaporated under reduced pressure
and the residual yellow gum fractionated by preparative thick layer chromatography (silica;
hexane:ethyl acetate 1:1 by volume) to give the required product as a colourless solid,
0.073g, mp 132-3°C.
30 'HNMR (CDCl,): 8 1.85(3H,1); 2.20-2.40(4H,m); 3.15(2H,m); 3.95(2H,m);
6.25(2H,s); 7.90(1H,t); 8.55(1H,d); 8.75(1H,d)ppm.



18hours and the sol vent evaporated under reduced pressure. The residue was
treated with a solution of aqueous sodi um hydrogen carbonate (101 ) and
extract edwis édmsezdyl acetate 30 (2xI Om), dried (nmagnesi UREHGBIZA3834 and
evapor at ed under reduced pressure to gi_\ae7_a gum The gum was fracti onated
by preparative thick |layer chromatography (basic alum na; diethyl WO

98/ 25924 PCT/ GB97/ 03054 - 46
- ether) to give the required product as a col ourl ess waxy solid 0.096g,
(no distinct np, softened 70-80[ err EXAMPHENMR (CDCl[err]): [err]
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cont aPni dermeamida (3mb dﬁﬂt“&é‘@’%ﬂg Hb@k&?@%k%&?l@ﬁ@-lgmbmwﬁww&i dey)

(0.50m ). 10 T ] e p [ 1 ith stirring,
al | oned tcga%%&aggé@%éﬁghtﬂ@}r#%gr@é% tggfrﬁ(g%ﬁ(\ij/\gesaftés){ tcc))r leog‘g@# P&%&'}fﬂ’ € The
sol vent vaknoY specabled ta/adbienf ReipRAAR] FEEEd fito Wakr! &&iadied vt didtlyBethént 0
ethyl acetate (20m ) and the extract was washed w th aqueous sodi um

car bonat dttges times)ntheoabined extracte dverermmgsizast with sateradrigd (magnesiampontateandnder
d d t ' b T, f. ti t

L?eEQ?at %Eﬁfri{eﬁwwgﬁsgeﬁﬁvﬁméﬁv“%ﬁﬁ%%%%”L?f@e ol s #O?t??%%gﬁ%f; ethyl

acet ae, 4. i ,

e e

3. 95( 2H, rthe requitbd Produyt as/h 0 $ellawy pilg0.88%¢lH, d) ; 8. 70( 1H, d) ppm EXAMPLE 21
22 but - 2- ym 4 VR ECBCLy R P B rein ignd 2 SR, ot 0; 3 852 m)

yl) - endo- 35 - | 2 -6-ene (Conpound No. 18 Table I1).
The produég%ﬁ¥rﬁgsﬁ1 @g@%ﬁgﬁigﬁgﬁ%gl@%d&?ﬁ) was di ssolved in
tetrahydrofuran (2m, dry) contai ni EKAMPRIB 3Ppropyl et hyl am ne (0.14m ) and

but-2-yn- 1 -yl 4- tol i;ldsulfonate (0.1829). The mixture was stirred and
heatéd to ref | Tiis Ezampledlinsiratesdbe prepamtios of ghe3e(§tchieraprids urendeoire¥anor nt o

water andg extyarted w1 g el B8 11 R &R (Colfdhing N20 Table IT) and 8-
[carbonyloxy(methyl propion—2-y1)]-§_x_o_-3-(5-chloropyrid-3-yl)-m-3-cyano#8-
azabicyclo[3.2.1]oct-6-ene (Compound No. 21 Table II).

The product from Example 11, Stage 7 (0.195g) was dissolved in N-methyl-

20  pyrrolidin-2-one (2ml, dry) containing methy! (S)(-) 2-chloropropionate (0.17ml) and
potassium carbonate (0.164g, anhydrous). The mixture was heated in a sealed glass vessel at
100°C for 24hours, cooled to ambient temperature and poured into water. The aqueous
mixture was extracted with ethyl acetate (three times), the combined extracts were washed
with an aqueous solution of sodium chloride, dried (magnesium sulfate) and evaporated

25  under reduced pressure to give a brown oil. The oil was fractionated by thick layer
chromatography (silica; ethyl acetate) to give a yellow oil, 0.050g, which was further
fractionated by HPLC (Partisil 5, hexane:ethyl acetate 1:1 by volume) to give:

exo-3-(5-Chloropyrid-3-yl)-endo-3-cyano-8(methyl propion-2-yl)-8-
azabicyclo[3.2.1]oct-6-ene, 0.022g as a colourless oil; 'H NMR (CDCL): § 1.30(3H,d); 2.20-

30  2.40(4H,m); 3.30(1H,q); 3.70(3H,s); 3.90(1H,m); 4.05(1H,m); 6.30(2H,m); 7.85(1H,t);

8.55(1H,d); 8.70(1H,d)ppm; and,



conbi ned organi ¢ phase was dried (nmagnesium sul fate), evaporated under
reduced pressure and the residual yellow gumfractionated by preparative
t hi ck Iay gyt ography (silica; hexane:ethyl acetate 1:gchpi#ze83E) tO
g| ve the r ur red product as a colourless solid, 0.073g, np 132-3C. 30

"H NVR (CDO [err]): 8 1.85(3H,t); 2.20-3840(4H m): 3.15(2H n): 3.95(2H m;
6.25(2H,s); 7.90(1H,t); 8.55(1H,d); 8.75(1H, d)ppm WD 98/ 25924
PCT/ 3(:585(9;/ 0ﬁ|054 - 47 (;inEXAN)ZI;E 22 This Exanple illustrates the preparation of
exo- 3- (5- chl orpydrb 16 249D} -exo-3-(5-chlor -3-y1)-endo-3- -8-
8- (2- cyanoet hyl §U8 azab%slc( clmc?@g o% 1] oct - 6‘-'éne( (Corrgg)tljrr\% Nycl)) glIc'19Q3'I'a ?ng% ).
The pr odwueabitydoi3e bjopt- é—emd. O(ESggas acqlom@m& NMBLEDHg): 59.088g di et hy! -
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extragts were vvashed with water, drml um suI fate) and evaporated

under reduced pressure to give a brown oil. The oil was fractionated by 10

preparative thikik Exapple 1&1H$t€ﬁ§§ttb§1p@f§’ﬁ§ml€§ PF ex03-(brehlerRpyaidny v Dcadezr&a191 by

(Coa [ br (e bRl p DO lne o BuiSin 6000 Bt D: O 200 1 R
6. 35( 2H, Vtaee’1 85(11H,t); 8.55(1H, d); 8.70(1H, d) ppm EXAI\/PLE 23 15

This Exanple 1llustrates the preparation of
exo- 3- ( 5- chl or Blwe/piodud-fydny Exanipled1c Ptago-7 (8.60A) wed added to a stirred suspension of

B 0P o b e pho e 1 Y388 inGe ikl AR WY o e Epefucde) 27
propi on- ZB%@)%I ;ﬁirexxaeg 9?%)?%0 t&{'gglr)ﬁlr lﬂ?rﬂ%i_ a?’a@déﬁ'@ﬁ’o@wse and the mixture

azabi cyclo oct No. 21 Table |1 e product from
Exanpl e Istirre8tfagée dZys(él alrfbient tenmseratuses cTheadixiture I\#ampbhlpd intd@queous sodium

(b 7m ) meeblpise §¢lum3aas§§§%a'sg' i Bt SRRl o IR BT
heated ing r%eséeﬁlh%q,ogl \fga%?@ft)hﬁg »Qa%%gea @x’ha%n DR Siifaf93hé gvéﬁrﬁ@@hﬁ&tr

terrperature poure e agueous m xture"was e racted with
et hyl 1sacefegied(prbésase toi gn%a palé helloostli rmé othwrasdfedetiomeedEbyelsioartography

(silica;10-50% ethyl acetate in hexane) to give 8-(benzoyloxy)-exo-3-(5-chloropyrid-3-yl)-

endo-3-cyano-8-azabicyclo[3.2.1]oct-6-ene (Compound No. 23 Table IT) as a colourless
solid, 0.625g, mp 140.5-141.5°C.
'H NMR (CDCL,): 8 2.15 and 2.45(2H,two m); 2.60 and 2.75(2H,two dd,); 4.45 and
20 4.50(2H,two m); 6.40 and 6.50(2H,two m); 7.40-7.70(3H,m);7.90-8.10(3H,m); 8.60(1H,d);
8.80(1H,d)ppm, consistent with a 6:1 mixture of equatorial and axial N-substituted isomers.
Stage 2
The product from Stage 1 (0.525g) was added to a solution of potassium hydroxide
(0.121g) in methanol (5ml) at ambient temperature and stirred for 2hours, and stored for
25 18hours. The mixture was diluted with a small volume of water, and extracted with ethyl
acetate (three times), the combined extracts dried (magnesium sulfate) and evaporated under
reduced pressure to give a colourless solid. The solid was extracted with hot hexane to
remove minor impurities and the insoluble exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-
hydroxy-8-azabicyclo [3.2.1]oct-6-ene (Compound No. 24 Table II), 0.250g, collected by

30  filtration.



wi th an aqueous sol ution of sodiumchloride, dried (magnesium sul fate) and
evapor ated 25 under reduced pressure to give a brown oil. The oil was
fracti onatVe@9%¥5%Ai ck | ayer chromatography (silica; ethyl aBET&IBIVO03054give
a yellow oil, 0.050g, which was further. for.acti onated by HPLC (Partisil 5,
hexane: ethyl acetate 1:1 by volune) to give:

exo- 3- (5- Chl or opyri d- 3-yl ) - endo- 3- cyano- 8( net hyl propion-2-yl)- 8-
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propi on-2-y -exQ- 3-(5-chl gropyrid-3-yl)-endo- 3-cyano- 8- azabi cycl o[ 3. 2.
| ] oct - 6- éﬁé{ow.%@gg?daeuaéortagpwqr%ss gum ' H NVR (CDC13): 8 0.085g

1.55(3H, g;..% 10-2.20(2H, m; 2.40(1H, dd); 2.70(1H,dd); 3.85(3H,s);

4.80(1H, M= 90(1H, n); 5.20 (1H q); 6.45(2H n); 8.10(1H t); 8.55(1H, d);

8. 80( 1H, dhepmddifet from Stage 2 (0.200g) in N.N-dimethylformamide gﬁﬁ'\@ﬂyﬁv\%é adflgs Exanpl e
illustrates the preparation of exo-@-(S- chl’or opyri d- 3-yl) “endo- 3- cyano-

?- gl' EEt ho%QP@QEQaM@Y@Q %?SBC.DZi.OIn] Qf@dehEdr(Cg&ig}ingdSO% g(ijspmsﬁxbﬂnenim.hx)al oi(:’j.i age
1o anpl e e . was ed. to a stirre
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(10m ) was added dropw se and the m™ture ays a I'en

t enpapat WPE. foil fisours andistoredas SO foresdlaiynit Phamirerareswandiluted withakitertdnli t e
solution, basified wth sodi umcarbgnate and extracted into ethyl acetate

(four ti fEEsctedHathBetbyeberdiyemitmephade opabinnd eeraaewgelmie swaehadls\uith ﬁm e) Ftnd
o ac it hiutan of SOUERCHRIERS HEE (Bl Bl g BAS A ebiedlbt undto L)

to give gedired prashesyy ghuay@ilow-oih| DSl Wad fractidnated by preparative thick layer
endo- 3- cyano- 8- azabi cycl o[ 3. 2. 1] oct - 6-ene (Conpound No. 23 Table Il) as a

col our | eshrospatpgraply 62ling; ethpl acstrte-to givesthe requied ‘produvRay pdiqve guh) 0.02%g.r |
2115 10 2 S0P S £ e 2k B R b A e By
2;“62'( ! n 3’)5858 ﬁgggaglgﬁg%(%g?)%&? bB LEN6.30'dnkl 623 Kode LoKE WHS Okl SEBIRIPES glg and
7.95(two t)total of 1H; 8.55(1H,d); 8.70 and 8.80(two d)ppm, total of 1H; consistent with a
1:1 mixture of axial and equatorial N-substituted isomers.
EXAMPLE 25
20 This Example illustrates the preparation of exo-3-(6-methoxypyrazin-2-yl)-endo-3-
cyano-8-methyl-8-azabicyclo[3.2.1]oct-6-ene (Compound No. 25 Table II).
€x0-3-(6-Chloropyrazin-2-yl)-endo-3-cyano-8-methyl-8-azabicyclo[3.2.1]Joct-6-ene
(0.303g) was dissolved in methanol (10ml) and treated with sodium methoxide with stirring
under an atmosphere of nitrogen. The mixture was heated to reflux for 24hours, cooled to
25  ambient temperature and stored for 1day. The solvent was evaporated under reduced
pressure and the residue extracted into diethyl ether and filtered to remove the inorganic
material. The filtrate was evaporated under reduced pressure to give the required product as
a colourless solid, 0.28g, mp 92-4°C.
'H NMR (CDCL,): § 2.20(2H,dd); 2.30(3H,s); 2.50(2H,dd); 3.65(2H,m); 4.00(3H,s);
30 6.28(2H,s); 8.15(1H,s); 8.40(1H,s)ppm.



Stage 2 The product from Stage 1 (0.525¢g) was added to a sol ution of

pot assi um hydr oxi de (0.121g) in nethanol (5nm) at anbient tenperature and
stirred f , and stored for 25 18hours. The m xtur Lhait ed
with a srraqﬁP%\% t}?re of water, and extracted with ethyl acetgct:'iéya?%ﬂdrsg%
times), the combined extracts dried (magHesi um sul fate) and evapor at ed
under reduced pressure to give a colourless solid. The solid was extracted
wi th hot hexane to renmove nminor inpurities and the insol uble

exo- 3- (5-chl oropyri d- 3-yl ) - endo- 3- cYEAMPLEY6Ir oxy- 8- azabi cycl o
[3.2.1]oct-6-ene (Conpound No. 24 Table IT), 0.250g, collected by 30
filtration. Blystrates the preparation of 8-benzyl-exo-3-(5-chloropyridyl)-6-exo-
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Clspenst on o SOAEH ok 8kbrlhe GRS Sl i e eyaren
e AL e ot gL HUNZS o9 FAIERRA, F 01 09"

added andtetrakydtoftirai Qirp,t60mlpghdéooléd to PLawith Stirkidk uhbertnSiner dmsdsphae ofit
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acetate) to give the required product as a yell ow gum
NVR ( CDCl $rder 9 addjtion, waterd0.76t)), oddomhydoyade, sohaticnl (056mlf2MBarkb fantickr vty

t , I 3H; 4. 05 d 4.25(t . I .2H 6.3Q and 6. 35(one
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and evaporated under reduced pressure to give a brown gum, 3.23g, containing 8-benzyl-exo-

"H

6-tert-butyldimethylsilyloxy-exo-3-(5-chloropyrid-3-yl)-8-azabicyclo[3.2.1]octane
(Compound No. 15 Table III).
Stage 2

20 The product from Stage 1 (3.23g) was dissolved in tetrahydrofuran (25ml) with
stirring and hydrochloric acid (50ml, 4M) added. The reaction was stirred for 1hour at
ambient temperature and stored for 18 hours. The mixture was diluted with water, washed
with ethyl acetate (twice) and the aqueous fraction basified with aqueous sodium carbonate
solution and extracted with dichloromethane (three times). The dichloromethane extracts

25  were combined, washed with water, dried (magnesium sulfate) and evaporated under reduced
pressure to give a gum,1.34g. The gum was extracted with hot ethyl acetate, filtered and re-
evaporated under reduced pressure to give a gum, 1.15g, containing 8-benzyl-exo-3-(5-
chloropyrid-3-yl)-exo-6-hydroxy-8-azabicyclo[3.2.1]octane (Compound No. 16 Table III).
Stage 3

30 Dimethyl sulfoxide (dry, 0.52m!) was dissolved in dichloromethane (dry, 2ml) and
cooled to -75°C under an atmosphere of nitrogen with stirring. Oxalyl chloride (0.23ml) was



cyano- 8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct - 6- ene (Conpound No. 25 Table I1).

exo- 3- (6- Chl or opyrazi n-2-yl ) - endo- 3- cyano- 8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct-6
-ene (0. 3Qd3%kresa di ssolved in nmethanol (1 Orl) and treat e®CWEBP7THRFUM

met hoxi de with stirring under an atnosphere of nitrogen. The m xture was
heated to reflux for 24hours, cooled to" 25 anbient tenperature and stored
for lday. The sol vent was evaporated under reduced pressure and the residue
extracted into diethyl ether and filtered to renove the inorganic material.
The fil taddeé dvapsviey apontatnép the deaction delowd-69 €s Jipe anixbire was stitred ateqb¢ &t

roduct as a colour|es lid, 0.28 2-4C . ' H :
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sti rri ngpressime toagive nérewngunspH87e The gimrwasdractionated bynpeeparative drcklayer de
21.0m of a solution,in tetrahydcofuran,, 1 was dded. | Se over
go m nut %‘P’T’camgr?ﬁtl%(g]lh&a’setﬂ”lra%‘g?%?o g’VF Efl{qx%?{l-%%%—%ggyl%mpg ﬂd]'d%gglr,]gd al | \(;vved
to m ' £ r tPpN was stored for 30hours,
queﬂed%bwioﬁ%&gﬁder 'g%tngﬁﬁ??g%%rﬁ%gsesr@( 0.76m ), sodi um hydroxi de

sol ution (0. 78INMRNCDCI): Burtthenogd,er); 1.95228(3H,ni}.80654)dd); 2P0 xt ure was
filtered throu

gh a bed of kieselquhr and the filtr 3rtlon etween

wat er and.18( Hym)a3 2Petbbrozd @)ééﬂgﬂ% WP%W%6%§5&%&£§'%&@&}£§& racted
15 wit I, ( Les) and the conbi ned organi c phase dried
(magnesi Hrﬁ%m%ln‘)a?@@@’e%%gﬁa@éﬁgunder reduced pressure to give a brown
gum 3. 28ghpe@ont ai ni ng 8- benzyl - exo-
6-tert- bth"S%"d’l met hyl si | yl oxy-exo-3-(5-chl oropyri d-S-OyIS) -8-azabjcyclo[3 .2.1
] oct ase ( Conpdotaisibion tetitbureriie(0.062¢) asd serium ethoxide (0.050g) were dissolved in

1,2-dimethoxyethane (dry, 2ml) with stirring under an atmosphere of nitrogen and heated to

40°C. The product from Stage 3 (0.150g) and 4-tolyl methylsulfonylisocyanide (0.134g) in

1,2-dimethoxyethane (dry, 3ml) were added and the reaction kept at 40°C for 6hours. The

mixture was allowed to cool to ambient temperature, stored for 48hours, poured into water

20  and extracted with ethyl acetate (three times). The combined organic fraction was dried
(magnesium sulfate) and evaporated under reduced pressure to give a gum. The gum was

fractionated by preparative thick layer chromatography (silica, hexane/ethyl acetate 1:1 by

volume) to give the required product, 0.020g, as a 1:1 mixture of 6-endo-cyano and 6-exo-

cyano isomers. Molecular ton 337.
25 EXAMPLE 27
This Example illustrates the preparation of 8-benzyl-exo-3-(5-chloropyridyl)-8-
azabicyclo[3.2.1]oct-6-ene (Compound No. 115 Table II).
Stage 1
8-Benzyl-exo-3-(5-chloropyrid-3-yl)-exo-6-hydroxy-8-azabicyclo[3.2.1]octane
30 (0.500g) was dissolved with stirring in dichloromethane (dry, Sml) containing triethylamine

(dry,0.34ml) and cooled to 0°C under an atmosphere of nitrogen. Methane sulfonyl chloride



20 The product from Stage 1 (3.23g) was dissolved in

tetrahydrofuran (25ml) with stirring and hydrochloric acid (50m, 4M .

added. Thgy ﬁ% obpn Was stirred for lhour at anbient tenperpéﬁéﬁgﬁd35g4stored

for 18 hours e mxture was diluted with water, washed with ethyl acetate

(twice) and the aqueous fraction basifi-®d-wi th aqueous sodi um carbonate

solution and extracted with dichloronmethane (three tines). The

di chl oronet hane extracts 25 were conbi ned, washed with water, dried

(magnesi yonagllf wheaddradiovigpnd feadadtivaanixhed e Gtifted Sy B0aninated aV 6°@ THEM 1
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reaction ';bss(cpmt) @351 Hd); 8.95(1¢Ndppert. e addi tion the reactl on was stirred at
-75[err]C for 2hours, triethylamne (dry, 0.85m ) was added dropw se,

stirred f¥iaged 5 addltlonal 15m nut es at -75[err]Cand allowed to warmto

St ertd extr nor i BeoRhetafony Rt 4 e 0e P Ee s B P one WEh SR s e,
phase drlﬁadcremg@@tawgﬂ G035 @ltflyst] ARNcRYRBPAASIEIE 0398E) WeRUERLd RhégaHr e to

give a brown gum The gum was fractionated by preparative thick
| ayer ch ratmas;nhympmtr(:sm atdéO"(étfhlyThmt ‘Bhesinixtaregivasecooled to ambient

SOC T I O] RN

b7 0ad 1) éﬁg%a%ﬁ&(%%%é”%%?&%#*%%&%@?“fh i ‘g;d?r rotn

8. 45(115H d‘)aﬂmmd potsage t4 give a yellow oil.POhéiss msﬂaenbndmdhgxpxdparéﬁvﬂﬁﬂ@)lamd
sodi um et hoxi de (0, 050g) were dissolved in 2- di met hoxyet hane (dry dylrd)

o b o orgaataphy ik SN Gy aoete ) ah Shut - bRD i rglorove
iprnoduct f§ QMet, 2863 3. 100t 168209 as 1 4irteRt ¥1idTBlRY L SHb B bs&ecyani de (0. 134g)

"H NMR (CDCl,): 8 1.65(2H,m); 1.85(2H,m); 2.80-3.00(1H,m); 3.55(2H,s);
3.60(2H,broad m); 6.05(2H,s); 7.20-7.40(5H,m); 7.60(1H,t); 8.35(1H,d); 8.40(1H,d)ppm.
éo EXAMPLE 28
This Example illustrates an emulsifiable concentrate composition which is readily
convertible by dilution with water into a liquid preparation suitable for spraying purposes.

The concentrate has the following composition:

% Weight
Compound No. 1 25.5
SYNPERONIC NP13 2.5

Calcium dodecylbenzenenesulphonate 2.5

AROMASOL H 70



1, 2-di met hoxyet hane (dry,- 3m) were added and the reaction kept at 40C for
6hours. . The m xture was allowed to cool to anbient tenperature, stored for
48hours, Wwau9sasoiNto water 20 and extracted with ethyl aciGHeBI¥MIPHe
times). The conbined organic fraction wag _dried (nmagnesium sulfate) and
evapor at ed under reduced pressure to give a gum The gumwas fractionated
by preparative thick |ayer chromatography (silica, hexane/ethyl acetate 1:1
by volune) to give the required product, 0.020g, as a 1:1 m xture of:

6- endo- cyano and 6-exo- cyano i soneEXAMBLEZY ar ion 337. 25

EXAMPLE 27 Thi,s.Exanpl.e.il | ustrat he preparati.on of. . . . .

5 benzyl - exo- AHSELATRE AR v Stable B BPPhtiOs Frich is readily centestibisa

No. 115 g?*&lilﬁtibﬁ Jwith3W@8€indo a liquid preparation suitable for spraying purposes. The wettable

8- Benzyl - &xo- 3- (5-chl oropyri d- 3-yl ) - exo- 6- hydr oxy- 8- azagl cycl o[ 3. 2. 1] oct ane
30 (0. 5pbydenes the Solliwingl covnpésisen:rri ng i n di chl or onet hane (dry, 5m)
containing triethylamne (dry,0.34n) and cooled to O[err]C under an

at nosphere of nitrogen. Methane sul f(ﬂn‘@?‘gbhl oride WD 98[ err] 25924
PCT[err] GB97/0 - ; 160. 14m ) wpsyadded slowly and the reaction

m xture was st?’?’?rg)émpggq%égm nutes at O[err]C. The mixture was quenched

W th aqueous s@disgam car bonate, extr&3@d wth dichl oronethane (three tines)

and the conbi ned organi cs@i)hase dried 6magnesi um sul fate) then evaporated
under reduced HodbuyHenesylnhopate 5.

8- benzyl - exo- 3(5-chl or Ed- 3-yl)-3xendo- cyano- 6- exo- 5

nmet harzésul ?ony|sg’§§}¥%i%l§1§%¥@'§%ﬁeo[§ )Z.zl%?oct ane?/ 0. 600g?( as a yellow gum 'H

NVR (CDC [err] KaoBnte 50-1. 70(1H, m); 4880-1.95(3H, m; 2.35(1H m;

2.50(1H, mM; 2.60-2.80(1H, mM; 3.05(3H,s); 3.60(2H broad m; 3.90(2H, q);

> 3 e oy ot From S age (02008750 N.net hl vt bl A2 one:

(ary. sm) conis Bicgpiealtii sesting popaeoatst s B ol et oy o .
uori de : : r

dtfer 3iffides MR RoRipkiEd: b, B) RigRbFRI SRR tgfri;goéggtagg B?Wpour g 60k

for 7hours. m xture s cool Into
wat er and extracted into diethyl et BXAMPUE® tines). The conbi ned organic
phase was washed with water, dried (nmagnesi umsulfate) and evaporat ed under
15 reduced prEusExampls pgteates wchagsf R éomlamw@g’&f%g&béleef%by

prepaf,at itﬁga Mu/ gglukx’?eyt%hniques after mixing with paraffinic diluents.

% Weight
Compound No. 29 90.0
SOLVESSO 200 10.0
EXAMPLE 32

This Example illustrates a capsule suspension concentrate which is readily
convertible by dilution with water to form a preparation suitable for application as an

aqueous spray.



chromat ography (silica, 50% ethyl acetate hexane) to give
8- benzyl - exo- 3- (5-chl oropyridyl)- 8-azabicycl o[ 3. 2. 1] oct-6-€ene as .a
col our | eggo §8dsbsly, 0. 023g, np 101-103[err] C. '"H NVR (CDQ [ eictidre7/83054

1.65(2H, m; 1.85(2H,m; 2.80-3.00(1H, m; 3.55(2H,s); 3.60(2H broad m;
6.05(2H,s); 7.20-7.40(5H, m; 7.60(1Ht¥" 8.35(1H,d); 8.40(1H d)ppm 20
EXAMPLE 28 This Exanple illustrates an enul sifiable concentrate conposition

which is readily convertible by dilution with water into a liquid
preparation suitable for spraying purposes. The concentrate has the

foll owi ng conposition: % Wi ght Conpound No. 1 . 25.5
SYNPERONI C NP13 2.5 Cal ci urbed¥eigbt/| benzenenesul phonat e
2.5 AROVASCOL

70 8/ 25924
PCT/ GB97/ OBOS%WP%d-N%ﬂNPLE 29 Thi s Exanpl evﬁ' ustrates a wettabl e powder

conposition Vm‘k?meh&ﬂe%a%hy(e%gmm&m diggtion with water into a
| iquid preparation suitable for spraying purposes. The wettabl e powder has

t he fol |l ow nglfadeensalitisdcyanates Wei ght Conpound Ne0 13 25.0 Silica
25. 0 Sodi um | i gnosul.phonat e 5.0 Sodium |l aury] sul phate 2.0 Kaolinite
43.0 5 EljieRed iRt EXAVPEE 30 This Exanpl e

illustrates anE,;ﬁ {INgcdigyder which nay be appljgd directly to plants or
ot her surfaces angyco?rprly\ges 1% by wei ght of gd?rpound No. 25 and 99% by

wei ght of talBenté®VPLE 31 This Exanple illustrfites a concentrated liquid
formul ation suitable for application by 10 wultra | ow vol ume techni ques
after mixi ng Ralysaceharide(s-gi REHTR(Mnt s. 0.1

Water 76.4
EXAMPLE 33
A ready for use granular formulation:
% Weight
Compound No. 4 0.5
SOLVESSO 200 0.2
nonylphenol ethoxylate (eg Synperonic NP8) 0.1
Calcium carbonate granules (0.3-0.7 mm) 99.2
5 EXAMPLE 34
An aqueous suspension concentrate:
% Weight
Compound No. 8 5.0
Kaolinite 15.0
Sodium lignosulphonate 3.0
nonylphenolethoxylate (eg Synperonic NP 8) 1.5
propylene glycol 10.0
Bentonite 2.0
Polysaccharide (eg Keltrol) 0.1

Bactericide (eg Proxel; Proxel is a registered Trade Mark) 0.1
Water 63.3



% Wei ght Conpound No. 29 90. 0 SOLVESSO 200 10. 0 EXAMPLE 32
This Exanple illustrates a capsul e suspensi on concentrate which is readily
converti bmeoBb82s94 ution with water to forma preparati on sURCEHBEB7/63054
application as an aqueous spray. WD_38/.25924

PCT/ GB97/ 03054 - 54 - % Wei ght Conpound No. 43 10.0
Al kyl benzene sol vent (e.g. AROVASOL H) 5.0 Tol uene di-isocyanate

3.0 Ethyl enedi am ne % 0 Pol yvi nyl al cohol

2.0 Bentonite EXAMPLE 3 .5 Pol ysaccharide (e.g.
KELTRQL) This Ex&inple {Wis@ates a water dispersible \%anule formulation. 76. 4 EXAMPLE
33 A ready for use granular formulation: % Wi ght Conpound No. 4

0.5 SOLVESSO 200 %2Weighy| phenol et hoxyl ate (eg

Synperoni ¢ NP8 0.1 cium carbonate granules (0.3-0.7 mm) 99.2 5
EXAMPLE 34 An H&%‘Eggj’sgénsi on concentrate:f% Wei ght Conpound No. 8

5.0 Kaolinite gijica 5 15. 0 Sodi um
| i gnosul phonat e 3.0

Sodium lignosulphate 10
Sodium dioctylsulphosuccinate 5
Sodium acetate 10

Montmorillonite powder 65

5 EXAMPLE 36
This Example illustrates the insecticidal properties of the compounds of formula (I).
The activity of the compounds of formula (I) was determined using a variety of pests. The
pests were treated with a liquid composition containing 500 parts per million (ppm) by
weight of the compound unless otherwise stated. The compositions were made by
10 dissolving the compound in acetone and ethanol (50:50) mixture and diluting the solutions
with water containing 0.05% by weight of a wetting agent sold under the trade name
"SYNPERONIC" NP8 until the liquid composition contained the required concentration of
the compound. "SYNPERONIC" is a Registered Trade Mark.
The test procedure adopted with regard to each pest was basically the same and
15  comprised supporting a number of the pests on a medium which was usually a substrate, a
host plant or a foodstuff on which the pests feed, and treating either or both the medium and
the pests with the compositions. The mortality of the pests was then assessed at periods
usually varying from two to five days after the treatment.
The results of the tests against peach aphid (Myzus persicae) are presented below.
20  The results indicate a grading of mortality (score) designated as A, B or C wherein C
indicates less than 40% mortality, B indicates 40-79% mortality and A indicates 80-100%
mortality; “-” indicates that either the compound was not tested or no meaningful result w?s
obtained. In this test Chinese cabbage leaves were infested with aphids, the infested leaves
were sprayed with the test composition, and the mortality assessed after 3 days. Compound

25 Nos. 1-15, 17-20, 22, 26, 28, 30 and 31 of Table I and Compound Nos. 1, 2, 3, 5, 7-14, 16,



nonyl phenol et hoxyl ate (eg Synperonic NP 8) 1.5 propyl ene gl ycol

10.0 Bentonite 2.0 Pol ysacchari de
(eg Kel trojb 98n5924 0.1 Bactericide (eg Propgljcebi/ésd is a
regi stered Trade Mark) 0.1 Water

63. 3 WD 98/ 25924 - 56 -

PCT/ (B97/ 03054 -55 - EXAMPLE 35 This Exanple illustrates a water

di spersi bl e granule formul ati on. % Wi ght Conmpound No. 20

5 Silica 17,19,23 and 116 of Table II gave a mortalify 6fti ¢fA WEIOSHMPERIENos. 4, 5 and

10 Sodi um di octyl sul phosucci nate 5 Sodi um acet ate

10 Mont mot-il P pbArkle IH@ave p mortality score of A 0gB. 5

EXAMPLE 36 Thi le il.lustrates.the jinsecti.cidal praoperties_of the
conpounds of f%‘r%ﬁg’%{ B?SIW%géﬁ?W%rﬁSpf‘ﬁénﬁﬁﬁMMI a (1) was
determ n ' apg f t ' | 'iquid
Composi 1 o 2 3P 2P i 23 OF TRAE Baed gkl e o
conmpound unl ess ot herw se stated. The conpositions were nade by 10

di ssol ving the co%‘pourd %n acef]one gnd et hanol (50:50) m xture and diluting
the sol utions The PIRMHAIElTSALAhsemgbovamesehPubas ows a wetting agent sol d
under the trade nane "SYNPERONIC' NP8 until the |iquid conmposition

cont ai ned t requi red copgcentration ofRt he conpound.R" SYNPERONIC' is a
Regi stered Trade MarKk. Th&Ft est pr ocedute adopted witN\p regard to each pest

was basi cal Nt he sane a 15 conpris supportinga nber of the pests

on a nedi ch was u %{ a subst A a host plaht{or a foodstuff on
whi ch t he feed, apd”trkating eilther jor both t di um and the pests
with the colygositions. hortality o he pests was| t hen assessed at

peri ods ugfal yvaryingy,fromiwo to AfveNdgys after t'%e treatnent.

(1) (1I1) () (Iv)
10

R’ R H R

N N N N

A A A A

0 R R

(V) (V1) (VII) (VIII)

15



The results of the tests agai nst peach aphid (Myzus nersicae) are presented
below. 20 .The results indicate a grading of nortality (score) designated
as A, B orWO93892din C indicates | ess than 40% nortality, BFPCAUIRIZOI0S4
40-79% nortal ity and A indicates 80-100%4ortality; "-" indicates that

ei ther the conpound was not tested or no neani ngful result was obtained. In
this test Chinese cabbage | eaves were infested with aphi ds",’histﬂmeemggféa‘slt ed

| eaves were sprayed with the test conpgsition, and the nort 1 e goed
after 3 days. Conpound 25 Nos. 1-15CLAIMS 22 26, 28,30 an mﬁ/i

and Conmpound Nos. 1,2,3,5,7-14, 16, WO 98/ 25924

PCT/ GB97/ 03054 A-compound bf fdrtul®d@).and 1 16 of Table Il gave a nortality
score of A; while Compound Nos. 4, 5 and 7-1 0 of Table Ill gave a
nortality score of Aor B. In additioff in a simlar test against red

spider mtes (Tetranychus urticae) Cogpounds Nos. 19, 20, 21, 23, 24 and 25

of Table | gave a nortality score oK A B. 5,Jhe fornula referred to
her ei nabove are set out as follows |efy] 56’) - CLAI M5 1. A conpound
of formula (I1): [err] 5 wherei”A represents a bidentate group of

formul a - CH2- X- CH2- (wherein X is ngt ne. sul fur or oxygen), X C=CY or
X WC-CYZ (wherein X', W Y and Z are i ndZﬁ:)endentIy hydr ogen, hydroxy,
acyl ox¥y, al koxyhegik repreg¢nisy bideptategronp lof fagaie -@H,-X-CHpdWitrin X iand Z

br ovi ded that ReEy Ity Sons deiyE. REEVasH WYz LherR Rl o) Thne ™

et of oat om_ | ni e Ry e O Ak i oLy ot e,

and at |east oneXiasdiWioaliad Z tgatheewithrby carbonveewhiahjtizeyeare atdched form 4 he

ring, said carbonyl group), provided that A is not CH,-CH,; Ar is an optionally substituted

10 pheny! or 5-or 6-membered heterocyclic ring system containing from 1 to 3
heteroatoms individually selected from nitrogen, oxygen and sulfur atoms, and at
least one unsaturation (double bond) between adjacent atoms in the ring, said
heterocyclic ring being optionally fused to a benzene ring, wherein the substutuents,
if present, are selected from halogen atoms, cyano, alkyl, alkenyl, alkynyl, alkoxy,

15 haloalkyl, haloalkenyl, alkylthio and alkyl amino groups, any of which groups
contain up to six carbon atoms; R is hydrogen or cyano or a group selected from
alkyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, alkenyl, aralkenyl, alkynyl,
alkoxycarbonyl, alkanesulfonyl, arenesulfonyl, alkenyloxycarbonyl,
aralkyloxycarbonyl, aryloxycarbonyl, heterocyclylalkyl, carbamyl, dithiocarboxyl or

20 X”R® (where X” represents oxygen or a group NR*), provided that when R is alkenyl,
aralkenyl or alkynyl said group does not have an unsaturated carbon atom bonding
directly to the ring nitrogen of formula (I); R'is hydrogen, cyano, hydroxy, alkyl,
alkoxy, amino, nitro, isocyanato, acylamino, hydroxyalkyl, optionally substituted
heteroaryl, alkoxyalkyl, haloalkyl, halohydroxyalkyl, aralkyloxyalkyl, acyloxyalkyl,

25 amidoximido, sulfonyloxyalkyl, aminoalkyl, alkoxycarbonylamino, acylaminoalkyl, '
cyanoalkyl, imino, formyl, acyl or carboxylic acid or an ester or amide thereof, or
alkenyl or alkynyl either of which is optionally substituted by halogen, alkoxy,
cycloalkyl, optionally substituted aryl, optionally substituted heteroaryl or cyano; R’
and R* are, independently, hydrogen, alkyl, aryl, heteroaryl, aralkyl, heteroarylalkyl,
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RO R A | ferace
* [+ L M S * b




het erocyclic ring beTm Hasolmﬂak iskedsed to a benzene ring, wherein the
substutuents, if pres ed from hal ogen atons, cyano, alkyl,

al kenyl , &dsygydo4 al k hal oal | cyl, hal oal keny:l(m@wthagal o and
al kyl am no groups, any o |ch gr oups gont ain up to six carbon atons; R

I s hydrogen or cyano or a group sel ect ad®from al kyl, aryl, heteroaryl,

aral kyl , heteroaryl al kyl, al kenyl, aral kenyl, alkynyl, alkoxycarbonyl,

al kanesul fonyl , arenesul fonyl, al kenyl oxycarbonyl, aral kyl oxycarbonyl ,

aryl oxycar bonylkeniyk meatkenyt lajityalyk heteraytlybaiiyl, alkloxyaamymkﬁboayhe%&% (where
X' 20 represent gen ar a group NR4), praovided that when Ris

al kenyl , aral l@@?}{im%?nemf%nﬁ agd RA| comptiss Hered tﬁdtSq%hP@%gmsmsém at ed

Cyano. R’ and RoRELFSSahict shith bitor 1l b QS Rt B Bofdgeln gy | ' °
aral kyl, het ercarboyy B chepbxylid @H)ébnbaﬂfymalﬂﬁﬁybarbéﬁ)hym&% %?%@dmﬁ yl al kyl

al koxycar bonyl or carboxylic acyl; alkyl noieties of err] and R[err]
25 5 comproxy, Ritenaminopadydamsinobisnidate and phesplionate grpipsarpl, hyteroaryl

car boxyl eia¥“ bl BeEiopiALE: MR, ket BRrBArgorvarbbny RIS oy,
hydr oxy, n'trcérexfég&l!‘&xl%bﬂn?meanbbﬂldﬁHQyﬁQ? b6 kenyf‘%ag‘f‘i%%w aryl,

heteroaryl, aral kyl, heteroaryrlal kyl",” al keny
al koxycar bony Ibetespdyahalkylf gatbdtmyladﬂ}mesarbquyﬂquetmskﬁw RO xyd RF bomphse from-1 58

- aral kyl oxycarhonyl, arylo ar bony eroc al kyl , carbany
di t hi ocgr b)(;iyl ogg-c pat %’P )F?{Sﬂqeéwﬂpn%l%ﬁ @PF% qéén‘?fﬁéﬁbsilt‘f@tsw

b t I t
carbqp atons, aﬁéﬁearffon&)nfal oy éym%kwcarﬁ*@@ ‘{hcgf‘acy Dif o§<§nﬁ%&sx}ﬁe“ S

sel ect ed from ogen, no car’boxy

al koxycar bo ny|a1koalymky1enedlhw ayarbixg xitro/ oAk, alkiX mmno';')acylammo inmaheal kyl ,
al kyl, am no, acylam no, imdate and_ phosphonato groups; or an acid

addi tion sal t andpheshenaty exeuPSHeTAR asid additiomsadiy Heriergaty amstoniher saltioo - 2
Acorrpoundof claimed in claiml1 wherein Ais CH=CH. 10 3
A conpound of PJegaljeln%e%Bereﬁm%l ainmed in claiml or 2 wherein Ris C[err]

al kyl (optionally substituted with cyano, CJerr]((err] alkyl) or phenyl
(itself optionally substituted with halogen, C[err] alkyl, Cerr] alkoxy,
d erndf haloal k@bompm@{deqfrf]mmdaéﬁlakokymdm@[lmm]wha:teuaAkyCHH(]}é [err]-carbon
bei ng unsubstituted), Cerr] alkenyl or (Jerr] al kynyl; provided that when
R is al kenyl or al kynyl said group does not have an unsaturated 15

carbon aom boQebAgowd FFbifulh 1) bS Blatrth &Pin 4P OEM Whefe RUisyhdd.

4. A compound of formula (I) as claimed in claim 1, 2 or 3 wherein R is C, 4 alkyl
20 (optionally substituted with cyano, CO,(C,, alkyl) or pheny! (itself optionally
substituted with halogen, C, 4 alkyl, C,, atkoxy, C,, haloalkyl or C, , haloalkoxy)),
C,4 haloalky! (the a-carbon being unsubstituted), C;, alkeny!l or C, , alkynyl;
provided that when R is alkenyl or alkynyl said goup does not have an unsaturated

carbon atom bonding directly to the ring nitrogen of formula (I).

25
5. A compound of formula (I) as claimed in claim 1, 2, 3 or 4 wherein Ar is phenyl,
pyridinyl, pyridazinyl or pyrazinyl, all being optionally substituted with halogen, C, ,
alkyl, C,, alkoxy, C,, alkenyl, C,, alkynyl or cyano.
30 6. A compound of formula (I) as claimed in claim 1, 2, 3 or 4 wherein Ar is pyridinyl

optionally substituted with halogen.
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subst i t UWEDSEISI4 ha | kyl, Clerr] al koxy, (] &CT{CEITRIG|
Cerr] allynyl or cyano. 2 A cogpound of fornula (1) as claimed in
claiml, 2 or 3 wherein Ar is pyridinyl optionally substituted with

hal ogen. 6. An insecticidal, acaricidal or nematicidal conposition
conprising an insecticidally, 25 acaricidally or nematicidally
effective anmount of a conpound of forrmula (I) and a suitable carrier or

di | uent, t her : : yTorN:TeTe s 3 ' Iy ,

acari ne7'or n’gﬁrrg{sg%%m%%’s%c?‘lgtahg& ﬁ%%ag%% g#]dugt% ?rprl sog‘gﬂgstri@d%‘l} {r%geét“%gd%%é’st s or
the | ocus ofachiicidapbsnemdtitidatiyefffeetivd atowitofiaicoRPound of formafa (B adrpound
according to claim1 or a_conposition according to claim?7. 8. A et hod
accor di ng t cuitpblepamisppediduent thesefgest s are i nsect pests of growing plants.
- 59 - 9. A net hod of preparing a conpound of formula (1), wherein Ais
CH:éH, whi ch conpri ses dehydrating a conmpound of forrmula (I) wherein Ais

CH2- CH($OH) . A method of combating and controlling insect, acarine or nematode pests at a locus

4. A conpound ofhi BB Rep@iSedcl @l med in claiml, 2 or 3 wherein Ar is
phenyl, pyridinyl, ? ' lrl mlapyrazi nyl, all being optionally
I
0

which comprises treating the pests or the locus of the pests with an effective amount

of a compound according to claim 1 or a composition according to claim 7.
10 9. A method according to claim 8 wherein the pests are insect pests of growing plants.

10. A method of preparing a compound of formula (I), wherein A is CH=CH, which
comprises dehydrating a compound of formula (I) wherein A is CH,-CH(OH).

i
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