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- (4- (2-Dl HYDRO SOXAZQOL- 3- YLPYRI DI N- 5- YL) PHENYL)

-5-TRI AZOL- | - YLMETHYLOXAZOLI DI N - ONE DERI VATI VES AS
WOR@SINIBI TORS FOR THE TREATMENT OF BACTERI ALPCT/GB2005/002120

| NFECTI ONS The present invention relates to antibiotic

conmpounds and in particular to antibiotic conmpounds

cont ai ni ng substituted oxazolildi none and i soxazoline

rings. This invention 5 further relates to processes

for their preparationINJEGRRQNBEYHBs useful in

their preparation, to their use as therapeutic agents

and to pharmaceutical conpositions containing them
FIRIEDIOF ENNEINTIGIN i cr obi ol ogi cal conmunity conti nues

to express serious concern that the evol ution of

antibiotic resistance could result in strains against

\ [ : r :

T B o o R he AR R Meqehv: syrne
extéraissitf dischaageseits leente@samdptimit ietrectorit @ntamatieght.i MRevices of this

at ens,. Antibhioti.c Wi f i
e et P bligh AR ThoBB R DA SO S & e iepgdo cmploy a
dibrd SndsBmaeRenhabl YeléR6ahedEnRm [AY irddasds kth@%?ringe from the
_spectrum of activity. The conpounds. of the ﬁresen .
inflnerest ofothe alrive rsptjag wage s cenfeatstarg supppashéa hivet been discharged, to

a Sitiv nd certaipn & t h NS. : - .

B AR BR R BSlh o G AR Lol BERPURRE prine s ypically
conftbE® b9 CiabansB £ Piti @60 C CDemrbshickbofMteoligtetaBes deedrive spring to

particularly inportant because of the devel opnent of
bacaieOPSFivet r ai ns which are both difficult to treat

and difficult to eradicate fromthe hospita

envi ronnment once established. Exanpl es .of such strains

are nmethicillin resistant staphyl ococcus (MRSA),

LGl 1] ' agul ase negati ve staphyl ococc

BnEﬁ@ﬁé%”ﬁgﬁﬂﬁgi#ﬁbﬁgigiﬁétant St rept ococcus pneunoni ae

and nultiply resistant Enterococcus faecium 0 The

maj or clinically effective antibiotic for treatnent of )
It st unewrmpa fier Bripierihusdavicedhas diah bepprpsevigushansd iy iarflevice which

Vancomycin,is l.ycopepti.de and i s..assaci at.ed wi t .
ey SO ol PR BB 5 Al 1B iSthallefto be mistaen
fol B aévies WRich hadfist b tised MpAKoueh njectidn deviast Fthigtype may include an
resi stance to vanconycin and other glycopeptides is

intgrleek ip peayeninrthamirigeprng of Hiecdevics, et ae5eaigh dias ghown that it is
\Y .I e ri. t
e L
syfiagh bgetieen chivpletely disethadgedn 0Whisnedye asisérds bls its Hetamsine immediately
appear.ing towards agents such as_b-|actang, quinol ones
byawiguatietse e Whef8erdat Byecting devise ha Reengfsctp Ja particular, it has been
Yof'i ' i i
SRS Rl AR o 5158, AANERT: DVUS SR v o
wihdtleatisrdotentsshas Geer dischaageidi baitlecuradnt agenbion ndsices, the return spring

cont ai ni ng .an oxazo] i di nope ri.ng have be descri bed 0O .
offeR ROURAS ther SFIgY éﬁ%?‘év Olgiricting e \éﬁ&gef glee‘fosnaqﬂtﬁ At the syringe.
ro i AR o S VAR o s 0 v of

_ anfiife6tidnldSjce. Bact eri al resistance to known

30

anti bacterial agents may devel op, for exanple,- by (i)
the evolution of active binding sites in the bacteria

SRR AT O AR D RE ST b B wich s

cleae amdicatonaifemetiz ithe dedatts vhs eyrnggi has hegrhdischmcgadhetleut the inner
and/or, (iii) t val uti.on of .efflux pathways. . ..
méghar i stemerdn g Be Aenas hanBATHIAH WEn el D 45 seaplistgnd cheapest
w%)‘kﬁﬂ'ééﬁfétzﬁgitﬁlsis%ﬁ@{t?' with a favourabl e pharnmacol ogi cal
rofile, 'n particular for conpounds containing new
phar macophores. Qur application WO 03/022824 descri bes
a class of bi-aryl antibiotic conpounds containing two
substituted oxazolidi none and/ or isoxazoline rings
whi ch has useful activity against Grampositive
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invention relates to conpounds of formula (1) as
her ei nabove defined or to an in-vivo hydrol ysabl e

w@sa0s113sher eof . I n this specification the term Pei/kpr005/002120

i ncl udes straight chain and branched structures. For

exanpl e, (l-4C)al kyl includes propyl and isopropyl.

However, references to individaal al kyl groups such as
“propyl" are specific for the straight chain version

only, and references to individual branched chain

al kyl groups such as "isopropyl" are specific for the
branched chain version only. A simlar convention

SIMMARY OFCTHEINGENTRON, for exanpl e hal o(l -40C) al kyl

i ncl udes 1-bronoet hyl and 2-bronDethyI. In this

specification, the terms "alkenyl' and 'cycloal kenyl'

Th VWi de tl% for@%?ﬁhé | B3N 186 PrEbAH iﬁ%ntioﬁoﬂﬁfes is M@@fd@d a housing
optional sub tuents are chosen from" 1,

agdapep 4o irgceivs a Gymemﬂ}'ar&a dwhaﬂgatnozﬁc,sthddfmmm’gl hamng an indicator

include aII bst tue n sen. from one  of
gkt FdaPyrd it RR T a8l Mokt IRSSBine SPc oG pofvance the
sYiBeeOfrofind ﬁ:tl@fstetl RsitipR &b bih @RteBAQLIPSsitiN thaRBY Qlﬁb@ﬁ&rgmg the contents
conventlon applies to substituents chose from "0,
of theiyginge thipugh the discharge gpgrlp s refum drive aangedde ragttlmm 'the syringe
t L t I
agtglmheaco%ten{’s of th%ﬁﬁﬁ?g ?%g bgrféél (illll @&a?%edgtgn tﬁ&réxgl t)ég & dﬂge from the
efcteﬁde@oslﬁlcaﬂd the ferfaetel @osition, rtxhhra@MS@f mtthﬂStﬁe return drlve is arranged
hetehoatons |§ a linking N atom, as defined in an
injdhs hpysieh Spdhati i dogrBet ARTCUEHE inshectiop dch eSORUS of ghe syringe
tﬂ%ﬂ&? thdVig b fod Bbém %eon{dsc drONs GOLRAS irﬁiﬁcaﬁ@ﬁ MRroBEIF the indicator
used to describ s cohprising nore than one
opeming 0d Mdﬁleihblytlswhteaw of the syringe has been discharged. In addition, the inner

AR SRR TR B 1 ST By e

op&nikid fRIvEled @dald¥ VAnBGK SACIS I hdt@bséted BRI MetefbR alRAthe contents
conponent part., For exanple
of the4syyiaeRr @gd)e @hed;gt}i ;fq)qd@y@dl(cy auCihel egdeneenef pattisles indicating whether

t H0; tshoxypropyl and
t%%%éﬁ%% t é%@ﬁ%quﬁ?f gk§¥ggg'understood t hat where
a group is deflned such that is optionally substituted

by nore than one substituent, then substitution is
Iy oag eophadinaengt thel vegﬂtnabn@n&leﬁapéﬁnmeca% desicRe®mprises a support

rr'f‘e’ﬁ?déplv%lc id T fcloH&Eﬁx% oplj)gfti%#pwﬁﬂxhg %oﬂélh%‘r’lﬁﬁstﬂgtretum drive is

not a tri ydroxynet hi's conven
sqgmhké@ymhﬁngmeﬁrmmmmmnal substituents are defined.
There foll ow particul ar and suitable values for
certain substituents and groups referred to in this

[ S e R
PRASGLE) AL ST ERKAE L Rl St B cien e inicton
opetbmgl amxbm:rmgdl Jbisosasd theeinérnd) eboterts of Iheh@'negm edt be viewed. Before

ance of .doubt. eac ate

oG, D LAE BN Of B SiES WL Bo o ALe DEpuEh thsindiggtgr opening
T‘ra{h\éﬁzﬁtehtofﬁateg%latm Ry 8¢ uﬁed' fﬂ)glﬁal é@f)%)ox‘t Aenhisle 1§T§ﬁ}hl}{%1d material which
et hyl, propyl, 1sopropyl and ; exanples o
aklwm@laltkphssnhIﬁugUée gtdbgar or pparquy Imata:rabqu opyl and

t-butyl; exanples of (1- 6C)al kyl include nethyl,

ethyl, propyl, isopropyl, t-butyl, pentyl and hexyl;
TR o%tsm@ﬁlbéﬂhé’y(&’&h x‘ﬂs@)aﬁé}}fﬂlhnbeﬂ%ééﬁ‘%luﬁk!ﬁ’s’i&i%\ﬂ@%ﬂﬂann the syringe;
1- hydr oxyet hyl, 2- hydroxyethy and 3- hydr oxypr opyl
m@kaﬂnnegmmﬂhhyﬂn@xy@@wmdmaekyl i ncl ude 1- hydroxyethyl

2- hydroxyet hyl , 2-hydroxypropyl, 3-hydroxypropyl,
1-hydroxyisopropy| and 2-hydroxyi sopropyl; exanples of
(1-40C) al koxycar bonyl include nethoxycarbonyl,

et hoxycar bonyl and propoxycarbonyl; exanples of

(2-4C)al kenyl include allyl and vinyl; exanples of
(2-40) al kynyl include ethynyl and 2-propynyl; exanples

of (1-4C) al kanoyl include fornyl, acetyl and

propionyl exanples of (I 4C3a|koxy |nclude nethoxy,

~ ~\
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b) A Textbook of Drug Design and Devel opnent, edited
by Krogsgaard-Larsen and H Bundgaard, Chapter 5

wO Desitgisoand Application of Prodrugs”, by H Beemgaard/002120
p. 113-191 (1991); c) H Bundgaard, Advanced Drug
Del i very Reviews, 8, 1-38 (1992); d) H Bundgaard, et
al ., Journal of Pharnaceutﬂcal Sci ences, 77, 285
(1988); and e) N Kakeya, et al, Chem Pharm Bull, 32,

In oneembc( ofghe pegsend lqz;\re@hdn,wgﬁrst end pifﬂnecrcwén drive s inentacting
jllXtﬁp{)?lElgl\é 2\%}1{} g gllél{h%lgtusgjgfa C d%e( éen%%(li‘ )énd ;E(%{r%lﬁl re{?m!iJ 'cprlge .19 in contactmg

juxtap8i€ibn agith (HRebyringeYalpd aﬂétorﬁt efabodificat o€ th)eﬂ present 1nvent10n the
Antim crobi al, Agents and Chenpt herapy, San
syringe g@urier ipdijeasiongRpoyontady Flteaﬁbflﬂélgfyrtée ayhipglricat 111&9% i dippensioned

t a ?tﬂ%g tersh
to co{%%r nmu a%ﬁ?)@o Oﬁrvs\ﬁeérﬁg i S ? - )%a kyFS an%%ﬁtaCtlng
juxtapbﬁtr()il with)tht kydpodrsutfaceFandtawecomlierdadt] the proodd dgise & i@ contacting
ar.obona e and. carabamate esters RCOO- and RNHCOO-. An
J‘D‘tappﬂu(?‘i‘%t DePBInge SATE est er of a conpound of the
invention or a pharmaceutical | yacceptable salt thereof
contai ning a carboxy or hydroxy group is, for exanple,
Advamagwhaarlym&eundmaﬂor ppewing s absitioasst sr thatiacplunger of the syringe is

v HOE i e SR 0 L P ) B0 B boen
discha®dde AStdr Qfisohardeoxty thie Néontishes Of ﬂfecmidgexmpmgmesﬂﬁ&s may be

for exanpl e net hoxynet hyl &I-GC al kanoyl ox

colourgd pathsarf ensilyp mr;ﬁ@blg PQ‘QP@WI Berdewghle ﬂprmlgra%/hedthcator opening
ononxy(I 6C) al kyl esters
t01nd§%%?%§§%%$¥§§%%§g+‘ﬁﬁx$%§§&%onyloxyethyl;
|, 3-di oxol an- 2- onyl met hyl esters for exanple

5-nmet hyl -1, 3-di oxol an- 2-yl net hyl ;
Prefer%w&ey APIREK ‘éf‘rﬁ@nlﬂﬂ? %y%mgrsuegmgg Ffokea%mﬁmféhe syringe. By
t W d I
surrouﬁdfﬁg otf)%f/’@’rﬁ?éy g Sgﬁw h{%)t h%e ﬁ%%l 4 I‘lﬁg a gﬁ le Irlglglc% g)ﬁ?‘zltm ,(Di\n which is
large énpugh to bayel p cuifsadit spesg eons(befnt ao a’cmpotlmlsyomg o itse retracted
...invention or a pharmaceuticall yacceptable salt thereof
POsItiQynt aj ni ng a hydroxy group or groups includes
i norgani c esters such as phosphate esters (including
phosphoram dic cyclic esters) and a-acyl oxyal kyl
Advantageensly.athf dedieater OQ@rrpg) WeRaRPTigRS ch tesgsparemds isert owhicheallows
h droI r down to give the
msPeCk)g? 8? er?\)/}é ‘3?‘%6 Sgltﬂ %.(Sé'}lggggo a&< a- acyl oxyal kyl
et hers |nclude acetoxynethoxy and
2, 2-di et hyl pr opi onyl oxymet hoxy. A sel ection of
i n-vivo hydrol ysabl e ester form ng groups for hydroxy

xampl e (I-4C)al kanoyl ),
BRIEEenzoyﬁlﬁp% ﬁﬁ? hﬁggﬁxgﬁﬁﬁgﬁﬁiti?Eted(benz%yl andy )

phenyl acet yl , (I-ICI)aIkoxycarbonyI (to give alkyl
car bonat e esters) (1.-4C)al kyl car banpyl and

The ipwqudfon ( pilh oy kBe zﬂ?ﬁ‘iﬁﬁ@@ h{y ) wry (oL segmpley Mady pefsispee to the
| -4C) al kyl am noacet yl
accom% gé(&%ﬁﬁ@%) ﬁ{[ﬂﬁgggr bonyl( and) car)k/)oxyacet yl .yExarrpI es

ring substltuents on phenylacetyl and benzoyl
| udechl t
Fig. 1 I(;]F(gvgsé)ng:ekspgr ?ﬁréﬁaérp%{eﬁorn écreoor%edt're %/ype to which the present invention is
amﬂmﬂhe((l 4C3a|ky|)an1nonethy!, and mor phol i no .or
pi perazino linked froma ring nitrogen atomvia a
met hyl ene Iinking group to the 3- or 4-position of the
benzoyl rin O her |ntere VIVO hydr ysable
Fig. 2 ghqvey i@ spefiqn fe Ini¢csion dgwRp P FlgR%réE - CO-
(wherein RL is for exanple, optlonally substltuted
benzyl oxy- (I -4C)al kyl, or optionally substituted
phenyl ; suitable substituents on a phenyl group in
such esters include, for exanple,
4- (1 -4C) pi perazino-(I-4C)al kyl, piperazino-
(I 4C3a|ky| and nDrphoIino-(I 4C3a|ky| Further

o s Y Y, 1
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chl oride, for exanple, (I-6C)al kanoylchlorides (such
as tBuCOC or acetyl chloride), or substituted

waoleosuadsives thereof. A suitable value for an PEFGB®S/002120

hydrol ysabl e am de of a conpound of the formula (1)

contai ning a carboxy group is, for exanple, a

i V-Cl-6al kyl or iV,Ndi-C 1- 6aﬂky| am de such as

i V-nethyl, -ethyl, -propyl, N, |V-d|neto

Figy/3eshys in sectien Myl injectiondenies okiTigs i and. 2 afier aptuation.

sui tabl e values for in-vivo hydrol ysable am des of a

conpound of the formula (1) containing an am ne or

carboxy group are in-vivo hydrol ysabl e am des forned

Iﬁ%Freactlon with am no-acids, as defined and descri bed
ATEPHESGRIPTHON/QF JIHEIRAVENGS s wier e

phar maceutical | y-acceptable salts of an in-vivo

hydrol ysabl e ester or amide may be forned this is

Fag hl ehveds zhymgmmue devioadl 0 hedhgdwesing T2 svithfoproximal end 101 and a

esﬁ%lnp ?E)%,[;Z)};FP (1)(%2, jggﬁ%% m(r‘?&&ﬁ lgrLny‘E Ofrgf@g{sgﬁqopgléﬁ}e}}musmg 112

aRd Vflﬁﬂzlll ¥hn R fi&ﬁd?écﬁ %gtﬁreyﬂiﬂg‘d&l@n HWLO Ri'pb@xt SurfieBDANa0f There is a
counter-ions. exanple, "If an in-vivo

invichtod gpeainigd lé dn ehe lmuemgdq:a@fd @Jmnﬁb@ peoxdmal endeltli on
contains two (PD4) groups, there are four HO P-
functionalities present in the overall nolecule, each

. PRh&Rs TRYhJuSInE 130 o@ﬁﬂtﬁrﬁﬂ% h&iy@o&sﬂrﬁc yrirge AT conventlonal type,
overal | nol ecul e may or exanp a nono-

ingluding p syrngedwdyi Idmtgtmltv}tmgl a ogg énféyp@ bypodwmca@le@le 118 and at the

offeP b ¥Ra 24, hﬁlé g@%f‘w@ Blifhgblland qf‘ﬂlgggﬁrvgwa Blfally be used to

disdhsie thbtceﬂtefttsid'f thé s@ngel 1k1€1>ﬂyanué111y ﬁﬁi)@lbdeﬁxgltﬁbved and replaced with a

d?l?/:e 2%{ ég?ﬁrhsfglxl%akuéps ﬁg,l%é E?é}aaﬁfl}qg g&vpl {gment 134 constrains a drug

13@@%@4&&1@@ ddt WRAG e %gﬂﬁgé Ph&Y1 P6 O 9Alift 'Eﬁesgqmge illustrated is of
trogen at Oﬂ'g, am nocar ony , Carbamates, am’des or

hhm@rmuytypy,l thg;rnmfjmo( hevesgxdyrpt 80. aTmare;sufenedue rombdllistic dermal and

srlgcgl%a{néglgsc%mgﬁ% y %i}‘élbgé.}osg Iw&t?x t é 81% 515?1 chg grtrggehlg)r)ég/ent invention.
AXORIsH8S U hodsingliii@ha aMeARR UArdROnhidC hée takes the form of a
2- nethylanlnobutan0|c acid, 5-am no pentanoic acid,

comaression eetuUVSpruw éftldwmaélbmpmﬁle syainignd 14| feqre janeextended position in

eum

wj\/c(i} n%e egreég% Iﬁf(])gn the 1%8y In rt]he hovmg 112 to a retracted
pcsﬁitlmehhwhlcﬁlth{@dls&argai 1iz1Re, 185@6&@@1hél£w1tﬁiﬂhéﬁbtﬁk&ng 112.

aspar agi ne, proline, phenylalanine, nicotinic acid,

nicotinic acid -iV-oxide, pyrimdine-carboxylic aC|d

Tﬂlf %ou ﬁg m ﬁxo % g]sg%&ﬁ't o %Ep&ﬁ?é#p% BSkiin F 2 takes the form of a

ra2| car boxy f or exa pyr azi
c?l&{dm;&yinb@'t 822.dYhe @ﬂlnﬁr1pﬂr1nsémﬂz4msmmmhemudaca Ja;support surface

3- 6C)cyc|oa|ky| esters (optionally . substltut by
1% Pa xdych qasvegets MiBnoRe eqgd RE&F TSHIR SPHBK | 26 Bl@ppyt%er ¥nd'of the return

f
LTINS IR, 7 40 AP B maice 2
peividedd @3 ahdwi Jrafigh@) by sutifadretie iphaspinftesf drdeylindrical insert 122.

hosphate esters; .and .carbamates (see. for exanple
The SRpPGIt Tisfeceidh inPAEE R byoRg ¢ l%‘c |periggrld3 away from the

oD SO 7 b2 P iz a1 |3 o pon
saddeci?ates, itpeard whm:has locatddkeyaystutnatthe ptedmal dnyd 101 of the housing

carbonat es such as net hoxypr op; onate. Further
142 ediF thsr endiaciyen dhecsvasite P@T%Bﬁﬁ’égewdﬁfé%ﬂnpeﬁ sgrlage 122a from

oy e, n 0 t
tﬁy?ﬁoxy%&%%?@r??cogéfedﬁo‘ﬁgu%l:lgﬁag?gg%x )%/I ]‘:asterﬁlpgl’ng 126, which
di net hyl am nobut anoi ¢ aci d, 2- nethylan1nobutan0|c

acid, 5-am no pentanoic acid, b- al ani ne,

JV, N-di et hyl al ani ne, valine, |eucine, iso-I|eucine,

- met hyl isoleucine |V-tert butyl-lsoleu0|ne Iysine,
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suitabl e method known in the art. In one enbodi nent of
the invention are provided conpounds of formula (1),

W0 n00an1sbe er nat i ve enbodi nent are provi ded PCT/GB2005/002120

pharmaceutical | y-acceptabl e salts of conpounds of

formula (1), in a further alternative enbodi ment are

provided in-vivo hydrol ysabl e- ésters of conpounds of

formula (1), and in a further alternative enbodi nent

sarreuqytsoth,ectednm élﬁaodz §yliegd ¢arriek &%ﬁtcabn@ beasqen thfough the indicator

I s VI 23 (:%dr oé%% oer edsun%rgsorla]ie’tgf 8’1('?%? 5%&’1]: 1rg§<étnr%ﬁ &evice 110. The

d?ﬁh@@@ill in€efania2 M‘hﬁyta windamo et g mdfdatwr@;mtﬂgml?) formed from

di fl uoronethyl, trifluoronethyl ethynyl and ropyn

transpasentapteraloi that ghe pantenis o the syrags b E«a hewed through the
&Pﬂ nmet hyl and fl uor onet hyl . In another

lggbec?OP%ﬁ. hydrogen. In one aspect, R2 and R3 are

|ndependently hydrogen or fluoro. In another aspect R2

R3 are bo dr.oge not as
g g g Repipg T2 ierm FEvptlifenavingth b dares the form of a

c% E’éjs‘smﬁrﬁnvg sbﬁn%m@ciﬁﬂ/efﬁ &‘f'@"ﬁfrﬂ?l 130 is transmitted via a multi-
arboxynet hy O NR5R6, and (2-4Cjal kyl

o[oomoncmaldvy e l;ttasswrmg@ ébl4 toyadvanee 12 fionbis retiaetet position fo its extended

qu @%aéxa‘{gw Tg_%éeflg)e (%(% {hg{)]nﬁ @Qﬂeédlgcblgl K n(%lgn%%%%cgmpllshes this

&1‘}) &i?éc'ﬂ Xoh the%%\lrﬂ@f) RAd thSEfAnda8ol14: K@i R, between the
-NR ) R5and HS(CLZRSl I n anot her aspect,

dwelﬂéem@lteléﬂe@dfthé gy egembnest hif ini livb@;sylwétth%mhe)aﬁ@vance together,

PSR ST Rard i B ET TR heafiek S5 I oo wme e

aspadion (Rét showaptiacicedds itomo(idn4C) al Kyl [substi t ut ed
by 1 or 2 substltuents | ndependently sel ected from

hydr oxy, -4C) al koxy, -4C) al koxy( I -4C) al koxy,
ﬂ%(d%giftﬂ&éépoﬁ%% AN etwfééé %ggszn 55’1’30%ﬁttﬁé(¥yrlnge 114 consists of

thidel@(iayiRsberanpddiBs O) RE}e sletve baiottah@rdmrﬁe@n thddrivesspring 130 and

(GHIE fole o) e oG JBPaty i PSR IS} 2 dampine fuid to
A devdifd @iveidmedt! thé @Hat KRMent 1 MA1akPXendbskd.
hydr oxy( 2-4C) al ’koxy] I n anot her aspect, R4 is

selected from (2-4C) al kyl [substituted by 1 or 2

@’%&%%&éf%‘?e?%%‘&%%’%ﬂaﬁg%g@gﬁ g%ﬁ%} %&%%1{ (%é?‘%’é)f which forms a
col‘ﬂ?@(o@)(jﬂﬁﬂﬂbgr Iﬂﬁ(@iﬁﬁﬂcaﬂdﬁ \;’ml{ bl Wblﬁeﬁ44&ﬁﬂéﬁctend3ﬁoh;5the collection

sel ected from car boxynet h)i/ - CH2C( O) NR5R6 and (l - .
chaphpiiroyes ihe ead of tig sty 14¢r The §@ﬁ9§d.¢1¥é iplegnent 134 includes a blind

SeSBEMIF oty LB AN i AR . as o

saspeht Uobe an6 a4 the estanndepedetiimd ¥ Sl eeseecoif r1d8) within which the
hydr ogen, .methyl, cyclopropyl (optionally subsituted

swieys sontaaeboxynet hyl and (2- 4C) al kyl
(optionally substituted by 1 or 2 substituents
i ndependently sel ected from anm no, (I-4C) alkylam no,
'ﬁie-trlglger41CI)laWhyh apemted, mvdmdn}decédplé@eadrK&Weea'e d31 from the housing

droxy; wherein a I -4C) al kyl.am no or dj -
Lié dlloing ¥ (A gngyedaly lﬁagp @sthpsﬂag 1y pade &‘B%Wﬂﬂﬁ‘t@d’féhe drive spring

t-lhe ). I n anot her
lg?bggl%,oé%ﬁgﬁékﬁgﬁg?lge#tgepengla%%y sel ected from
hydr ogen, nethyl, carboxynet hyl and (2-4C) al kyl

(optl onal |y subst ituted b 1 or uent s
Ittt pethe é‘ﬁ*t’P youRg b4 Bovey déﬁ‘ie eV% Bgibd;iﬁldklw algP¥o131 moves the

t &tllveA'@a Lt | TLAP Pfecgfép ‘af‘ﬁ&e eldmdhEN3h ks 3RE second drive element

ydroxy, ere| n a kyl'am no or

-(1-4C) al kyl am no group may optionally be
substituted on the (l1-4C al kyl chain with carboxy). In
anot her aspect, R5 and R6 are independently sel ected
fron1hydrogen and (1 4C3a|ky| In anot her aspect, R5

~ o - o



R4 is selected from carboxynethyl, and - CH2C( O) NR5RG;
R5 and R6 together with the nitrogen to which they are

watadaaissad forma 4, 5 or 6 nenbered, saturat edPCT/GB2005/002120
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het erocyclyl ring, optionally containing 1 further
heteroatom (in addition to the |inkingN atom
|ndependently selected fromO-®&N-and S, wherein a
oup may optionally be replaced by a -C(O- and
\kﬁ‘ér Ehﬁ S%s:ogé [dpile elemeninl 34 noves aidy dynaguopk $tmnafricy10h and hydrostatlc

B 055 a5 B B s s 16 i

thet dctige of &te(rmuhp sm¥igdi 26y TiRereRich sPGRH ll@cdﬁﬂﬂ)&g‘segﬁn@ﬁ@ hypodermic
di‘?:: attacheg IS not_ thereby quaternjsed) by 1
pee ;e 8

Wergae r‘psthe Exit aperiae i ad (ﬁ@pj@cm Kg. Hid the housmg 112. This
béﬁ%ﬁﬂ%& \Qlﬁlér ek o?gﬂ%g%’l n@gm%o(?l&a@ Mn‘ﬂée Bg&}y ¥ L8 some other

pbﬁimtmqm (@atcshbivy) tieat epthalsl ies siatibn.orBepawsedthel Gtatib effiebn between the

f hyd hl oro, brono,
REERS iR s, EHEER fhe Finer ooy e anddin Siderihy forces acting
PYGUD0RBR dig flbu % e Pninstsed 86 86 &{fﬁgigpen i@* ¢! full drive force

ésubstltuted by 1 or 2 substituents in
@eméd)yfﬁlgmcspung 130] atifijsapdinixthe second drlve element 134 begins to

LT e TR < 1 A
frivtipa e tvezh thé‘l gedoad rasva e(létﬂént6134%ﬂeth8 @ﬁ@g%&@f 1g 1eshd hydrostatic

or a phar maceutical | y-acceptable salt or pro-d
ke o dyRgaie eforces RIOW sackiap elbraughf thendingd i o de, 'be administered are,

?%%gn%e 19@1! tg‘éfe%xme gﬂ% %e{ullr% SJ 91 Rl;lj/é in Eﬁﬁ gelingae#e%g rsr1iate, so the

l@)a)od&)rmbhyédlé $L18)ﬁdmat1mﬁmﬂedai¢d,l or 2 substituents
i ndependently selected from-0OC(O R5, carboxy,
-C(O NR5R6, -S(0O) 2R5, -S(0 2NR5R6, -NRS5R6 , -NHC(0)R
Baort b dRiZRRk: el %
PEE, AL AR 1A Gs PR RIS LA v by
i6pso bore shesagéenitt of éhe syyinge baveRfudlyltischtegedy motrusmns (not shown)

(%‘Pn qtelpﬁgf )e élfvlﬁze seI rﬁ’c 5%@%9%3‘90&'@;16& 3,20%;% a{lrc]msmg 112. The
damﬁh@twn 19N @fRie tike bﬂetnﬁi@hé"u'ﬁ%rﬁé‘ns@ @hfYlthe first drive element 136 is no

(I -4C) al kyl am no group may optionally be
l@%fétcpml%tp se¢rand (driva €lemdny [ 34 hQinpe thiit heppend theyfirst dnive element

f h t
A sRRShs Seohfa FEAERP T, Wb R e hent 13210
m«svearemhaemwemaldrmamtme salt or pro-drug

thereof, wherein: Rl is selected from hydrogen,
chI oro, brono, nethyl and fluoronethyl; R2 and R3 are

BAAERAAD 8D A R0&RDhed bR bR 198 RELEFNLGRM the end of
than Gieg ehld/e reflényerss ell 3@ caneicth rbdind -HorOl MRFIRGhe s6B64d ANRE Bfement 134, the
d F&5R6; R5, and R6 together with a nitrogen to
\R/er’&% ey reseraoi oW teng rim decreases agp thegfingh diyue @bﬁ‘ment 132 moves
r§1§ﬁ% AR sOehe Ry ‘e](eyrlenf i 88 whQP H{e%?{herylf, %&E& ﬁg&hﬂg fber%rwe spring

further heteroatom (i n addition
1BAdepethel eastivpirsielBanmt lepket r dumpihd\flaidis Forced 8irQigh the vEII2H44 into the

ot B 148 st o e Yoy 18pPaweiitye e exerted by
e iagtve %?rlﬁé’ 1304 \%ré(s&gtﬁe @ gﬂ}g ml & Qaﬁéo@g if ft‘o flow though the

optional |y substituted on anh av e’ car

cnnitmdgmnfoanedrbyphe)verdl g, tikeremaindeg aatstlgrdv&taﬁbal%tm&@gh the fluid
IS n t her eby quat er ni sed)

are .a b or
tlge)l%} &mtm@ frpeen € ,ﬁqut@mi Spcaugdrisbigrdemetts ﬂ%% 134 thence via the
swoﬁa(?ﬂfve'éﬂ%{ﬁ&&'lgﬁ gk z?ss&qgtg% 'vﬂﬁ’{ %ﬁ: (ﬁ»lr of ?h”é) plgg fluid do not

described in thée Exanp eac prov

further independent aspect of the invention.

anot her aspect of the invention, is provided any t wo
or nore of the Exanples. Process section: In a further
aspect the present invention provides a process for
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ester thereof, are provided as a further feature of
the invention and are illustrated by the foll ow ng

WO epsasEn ati ve exanpl es. Necessary starting neCEGBad0S/002120

may be obtai ned by standard procedures of organic

chem stry (see, for exanple, Advanced Organic

Chem stry (VWIey InterscienceY" Jerry March or
Houben- Wyl , Met hode der ani schen Chem e).

aﬁﬁeetsaér the forcopctwgan ‘ili*ﬁtséﬂ?m&? fo agr@émqnbeé“ hus, the return
R‘f]ﬁ% D6 I‘éﬁ’fmﬁ il Qﬂd R ypb e ridiD He @Rl 88 extended.
ternativ ecessary st tlng materials are

obt ai nabl e by analogous procedures to those
t he ordin ski.|

AfsratinSufitonttnd difld Semehi 1 SRS uf Bislet St sy inee body 116

aNBCRRSAS Yo Sfudthéd N\t NBIsCpoitd, th@TcohRhit 86 (HOFRRBISI4 are completely
(which may be adapted to forntneoessary starting

diseherged any thafored swertasd by theddmvre stréngc 834 a¢tm tPaeteimt the second drive

i.on. Publ i ntents of t
o a2 B e Bl DG R o B KRR . IR S mHE Muid 0 fow
thaighi the Yont e elliondeg tHeCﬂrstﬁifamHléinM@ 184 4d 36fthue @ movement.
98/ 54161; WD 99/64416; WD 99/64417; WD 00/ 21960; WO
01/ 40222; WO 01/94342; WO 03/022824, JP2003335762 and

B 0 Ao J o 7 i lbaled ot ar 158k he drive
sttevail B Edvithuthel first drive elpimenn 1 8 amm/bngﬁfﬁ)rdafétth efisagecahe drive sleeve
lga arin oxa i di none coppaQund killed organic

%rpt ipps (2,00 the; speph deyg a%?at ?ﬁre Qg Shisdiappgns, the drive

sfR0t a3 Neds av et 64 @rﬂ:cﬁr@t W&J‘él@m%ﬂtelﬁbgﬁ@wfn?ftﬁ&ﬁrig fowve relative to
and acconpanyi ng Exanples therein and al so

eBstn m;hees Aeitlgs mointp oblxoaisa, thec sgsmeyl bt ay t@lcrag;ed because the forces

nmat.er i a pr.adu Thu th sent tion

PR e e RRBSE o axsib gt BriRE RESTBRYS BiF Shipee 114, and
trﬁthammﬁsét dctiag loyr 16 GoRh@P el Balths réth fdicd/ frémh the retum spring 126.
hydr ol ysabl e esters thereof, can be prepared by

Thupclas syyiage LH s1pew AplerncHdp i fedsiacted mét@@g@arlyhe iinjection cycle is
%ﬁ%a%gng any protecting groups; ii) formng a pro-drug
r

exanpl e an in-vivo hydrol ysable ester); and/or
1) forntng a pharnaceutlcally acceptabl e salt;
(1), are as fol |l ows

w@ﬁéﬁ | dp ocesses (a) to

A » OaFquals: salynge the aeflilndys Q%V@mwfé §rgm the end of the

heﬁﬁﬁ%‘f’l? eA§ tcéﬁ 66keen f'rorﬁ)F1%’y2 ndiehylo Pgteasgﬁﬂgéti 14 Helhled JVlth a boot
r introducing a ituent into a er compoun

188. the invention by using standard chem stry (see for

exanpl e, Conprehensive Organic Functional G oup

Transformati ons (Perganon), Katritzky, Meth-Cohn &

FRE S5 dhovksOthe GXRBROE dedc Y 46 QX¥r QEAMRoATBY (REInFRAYE'd g@l@ is complete. .

Into an acyl oxy group, for 1nstance an acetoxy gr

Thn Saotyidodayvegclompnrrhw e losated ewitld thetsyringehhodyot V6 go cthratt it can be

or |n 0 r t hat btaln froma h

v bwel T Pl qtp s Vi B SRS e Aty o eld within
il R B6dg! 06D kvefhokeR: tBe tdkiva ZMdevt - 18 ws%é@nrmyengsged from the
converted by introduction of a new ring substituen

rrbytl-rcemrpnmnt drise.i byaforkad IGES Ah0 bocatedi ngthr: isegpnd drive element 134. The
I tu for,_ins [ the
RET g BT et @ beat So B ot g fie) SomiciioR .13 so ythgh they prevent
r&HERE, mOVerhdh ricwl BedRehedt fir Uﬁéétidrﬂﬁé‘ﬂh thé bfbx*'r‘rﬁal end 101 to the distal
unsubstituted 2,3-triazol-1-yl group; an al coho

engt &0 afdhe %V%dnmemt B i s, the detvieetengant U4 yheld fs place within the

conv tin in eayv ro s a hali
sEffbect o et Paf pe FR el R Rt etz £1% e presence of
tHd"@BoﬁdeiﬁﬂGélerﬁ@ﬁtVﬁMSihQHe biie Widper ekifiet ae@tﬁg@ bf VHetd?ug 124 acts
anot her al cohol under basic conditions; an al cohol

be converted into an i mdate such as a
trifluoroacetimdate for exanple by treatnent with
trifluoroacetonitrile and base; the imdate may then
be treated mnth another aIcohoI under aC|d|c

o, L, . N

o a



Catal ytic Cross-Coupling Reactions in Biaryl
Synt hesi s, Tetrahedron, 54, 1998, 263-303; J.K
w@Ribl1es50Angew Chem Int. Ed. Eng., 1986, 25, BOPGB2005/002120
N. Myaura and A Suzuki, Chem Rev., 5 1995, 095,
2457-2483; D. Baranano, G Mann, and J.F. Hartw g,
Current Org. Chem, 1997, 1, 287-~305; S.P. Stanforth,
Tetrahedron, 54 1998, 263-303; P.R Parry, C \Wang,
# ® inBigaton trow useoRtheRleyise; 1 18 tnt Bhe deidsi 1110 has b&@mgoperated.
Chem, 2002, 67, 7541-7543; (H) (Ha) O the |eaving
group X may be the sane or different in the two
IokiecdflcBtrsé Ibe Jundediobtiahat the presdd iiNcdtios hadPedne@Etilyd above purely
of a pyridyl-phenyl carbamate derivative (I111) with an
by e st example andsthet modificationsxel daiail e4n bomadgrwithin the scope of the
ﬂ%@ﬁﬁh{dinone ring, as illustrated bel ow (wherein Y is
as herei nbefore defined); variations on this process
in which the carbamate is replaced by an i socyanate or
by an amne 0 or/and in which the oxirane is repl aced
by an equival ent reagent X-CH2CH(O optionally
protected) CH2tri azol eRL where X is a di spl aceabl e
group are also well known in the art, for exanple, OAc
N=N Br N R (d) by reaction of a conmpound of fornula
(Irv) : (1V) where X is a replaceabl e substituent -
such as chloride, brom de, iodide,
trifluoronethyl sul fonyl oxy, trinethylstannyl,
trial koxysilyl, or a boronic acid residue with a
conpound of the formula (V): (V) wherein X is a
repl aceabl e substituent (such as chloride, brom de,
i odi de, trifluoronethylsul fonyloxy, trinethylstannyl,
trial koxysilyl, or a boronic acid residue) and wherein
Y is as hereinbefore defined; wherein the substituents
X and X' are chosen to be conpl enentary pairs of
substituents known in the art to be suitable as
conpl ementary substrates for coupling reactions
catal ysed by transition netals such as palladiunmO;
e) by reaction of a 3-pyridylrhenyl biaryl al dehyde
derivative (VI) to forman isoxazoline ring at the
undevel oped heteroaryl position, as illustrated bel ow
(wherein Y is as hereinbefore defined);(Vl) (VIl)
variations on this process in which the reactive
intermediate (a nitrile oxide VIF) is obtained other
than by oxidation of an oxime (VII) are well known in
the art; (VMIF) f) by formation of the triazole ring
froma suitably functionalised internmediate in which
t he i soxazol e-pyridyl -phenyl ring systemis already
formed, for exanple as illustrated by the schene
(wherein Y is as hereinbefore defined): | NJECTI ON
DEVI CE FI ELD OF | NVENTI ON The present invention
relates to an injection device of the type that
receives a syringe, extends it, discharges its
contents and then retracts it autonmatically. Devices
of this general description are shown in W 95/35126
and EP-A-O 516 473 and tend to enploy a drive spring
and sone form of release nechanismthat rel eases the
syringe fromthe influence of the drive spring once
its contents are supposed to have been discharged, to
allowit to be retracted by a return spring. The
initial action of the drive spring is typically
controlled by neans of a trigger. Depression of the
trigger causes the drive spring to becone operative.
BACKGROUND OF INVENTION It is not unconmmon for an
i njection device that has been previously used (i.e. a
devi ce which has been triggered and therefore has had
the contents of its syringe discharged) to be m staken
for a device which has not been used. Although
i njection devices of this type may include an
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juxtaposition with the support surface and a second
end of the second drive is in contacting juxtaposition

WOWRa0s/1135@9 syri nge carrier. Advantageously, thePCT/GB2005/002120

i ndi cator opening is positioned so that a plunger of

the syringe is viewable through the indicator opening

when the contents of the syrinfe has been di scharged.

After discharge of the contents of the syringe, the

Q@LARMEY , which may be coloured with an easily

identifiable colour, wll be viewable through the

i ndi cator opening to indicate that the injection

ﬁeviq&nhgaxbgemvuaeﬁnnﬁmﬁggferably, the return drive

is a helical spring surrounding at |east part of the .

syri rigbousiyg §@|¢Ht%hgmif?@1‘{%é SYYREH Javifg toh displarge mogzle, the housing
iNng,: ' -spring can be enpl oyed which is |arge

1%%%%%%“?@“ﬁ§€ é?@%fficient spring constant to return

t he syform@ed idailve driadged ed raat ipoh s isyrimge. o actuation to advance the

Advant ageousl y, the _jndi cator ning c rises a .

DFIRES HARoA FTGicd ROSA IR A SRISRECT H%%‘g%‘% hekeby;dizcharging the contents
' i i ei ng danaged. BRI EF

og)fEréé I%‘%}%Oﬁ\rla%iq}hg%l%%%%% The invention will now

be desetirhddvbyrraegeddd actxapoplike syiringe pBérihe cortents of Hie syringe have

(Fer caamest an R s, St cliomy 18 e R Bostli tg, the retmacted

poRRioRr esent invention is ) applicable; Fig. 2 shows in
section the injection device of Fig. 1 before | )
act uathaesmteramhngthaeﬂ@rrgm frveisariapged indthp Apesing gmnthat it does not

evi ¢ f. Fi.gs. a ' =T Al .
BBl ioak R or e R Rl it UaiBin el enEDopepioe

devi ce 110 having a housing 112 with a proxi mal end

101 and_a djstal . end 102. The .housing 112 has a .
A1 gger injectiongevios asPlEng te ql%%hgfﬁrtg?recq%m@mgga gypport member in
FBEHRL TRGRRIRR, 3R 1R Fuile NRTS e oM BRL 15 pyaported by the
suppdérhmehdgsi ng | ocat ed adj acent the proximl end 101

Fig. 2 shows the housing 112 contai ning a hypodermc

syringe 114 of conventional type, including a syringe
Fody Aﬂ-Gin{e%ﬁGﬂl N@hvidR a8dor@ing RNQIdiM 2, AVIRQEIAT fHeC stRH Snember is
118 and at the other in a flange 120. The conventiona
tyAngpegent aad gositinned hedweanothe indieateraipeyingand setngeo

di scharge the contents of the syringe 114 manually

have been renoved and replaced with a drive el enent
434 Wi GRiebtiv Hek8&e acdowditls k34my ddl 6f tiel prec@ligimellimd,3Wherein the
constrains a drug 124 to %e adm ni stered within the
sgpporhgenhetcomaEses\Whi | st the syringe illustrated is of

T Bncuutufb sy GuPrRERA O S AR AL 000 e

syr i ngapps@yuiddcedobeusiath dieh the injection device of
the present invention. As illustrated, the housing
includes a return drive which here takes the formof a
onpr [:0n: € ' . t. 4l | o
O AR E B BPUAIR, SRy BRSNS g aive i
ifxbaackng jfugtipasitien edthithe sdppBrt sorfateardtousicogd gd®of theaeturn drive is
retracted position in which the discharge nozzle 118
ip gontaeting ins@positon With e $¥5%€8-ng 112. The housing 112
i ncl udes a support mnenber which, as shown in Fig. 2,
takes the formof a cylindrical insert 122. The
gyl i nalii iigjattionndevite h2dbrhimg, tooelain st, ifonksr somprisiy aasyringe carrier

support surface 122a which connects w.th one end. of .
dimensiencdr tp sprining theogyringse vCHER t[%?] I RdriGRb PSSty ity dimensioned. to
i . t i i in .. .
RREbT e RR R, ML I (o bF (B RNENRy s in contacting
shown in Fig. 2, by arimon the inner surface of the
cylindrical insert 122. The support surface 122a is
posi ti oned beyond the indicator opening 113 away from
the proximal end 101 of the housing 112. The return

A NS T o - Y A NS
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constriction 137 noves the protrusions i nwards so that

the first drive elenment 136 is no | onger coupled to
wo b@saessond drive el enent 134. Once this happePST/GBR@5/002120

first drive elenent 136 no | onger acts on the second

drive elenment 134, allow ng tgg first drive el ement

132 to nove relative to the Second drive el enent 134.
_.Because the danping fluid is contained. wthin.a. . . .
juxéapepifign pvithatge awﬂow%a 9\%’2% S%Cﬁ%g S?Fgo%‘m’ Fﬁ‘émfliaqﬂé’t? 1s 1n contacting
- qri &h BN e blind bore 146 in the second
ﬂg#$¥§ﬁ§#enente%§§¥§?%gk€blune of the reservoir 146

will tend to decrease as the first drive elenment 132
noves relative to the second drive el ement 134 when .
Tehe P Y e RecreuRienp oG oiF e s g AR, whersin the
iddiatdreGRMR 1 iofled k@RBRS pHiap®i GMthe|sytidgd $s Fienabl through the
1thrgfjgh t he %éﬁ?§344 into thg gg?1ectiéﬁﬁcﬁanber 142. g
ingli¢cagor apehing ydhenfthe ¢antents ofethe pytings hesbeensdipghagged; he

force exerted by the drive spring 130 does work on the
danping fluid, causing it to flow though the
8consiAm fifjéction fdek e chdoyrdidpe to/ any ohd4Af thberedhigndeims, wherein the
acts hydrostatically through the f|Ui? and t hrough
retyncdrivieris » Beligabpringsupropading atlead par @t e VE&F-enent s

132, 134, thence via the second drive el enent 134.

Losses associated with the flow of the danping fluid
9do netmaidjemioatdevideeackordirgy & hinyngnerftthe frewbdingf claimes, wherein the
,@ﬁringe to a great extent. Thus, the return spring 126
indGAROTRPCRBHSPRDESH EPSPHE YINGAYr ni ¢ needl e renmai ns
extended. After a tine, the second drive el enent 134
conpletes its travel within the syringe body 116 and
16an gm ingection tdewice, Abstahtiallypad hereinbpfore d ed vath fefigrence to the
syringe. 114 are conpletely discharged and the force
acé%)&xqagamg T¥48E¥r i ve spring 130 acts to retain the

second drive elenment 134 in its termnal position and

to continue to cause the danping fluid to fl ow though

the vent 144, allowing the first drive elenent 132 to
continue its novenent. Before the reservoir 148 of

fluid is exhausted, flexible [atch arnms 133 |inking

the drive sleeve 131 with the first drive elenent 132

are no |onger forced to engage the drive sleeve 131 by
protrusions 133a on the second drive el enent 134. Once

this happens, the drive sleeve 131 acts no | onger on

the first drive elenment 132, allowing themto nove

relative to each other. At this point, of course, the
syringe 114 is rel eased, because the forces devel oped

by the drive spring 130 are no | onger being

transmtted to the syringe 114, and the only force

acting on the syringe will be the return force from

the return spring 126. Thus, the syringe 114 is now
returned to its retracted position and the injection

cycle is conplete. AUt his takes place, of course, only

once the cap 115 has been renpoved fromthe end of the
housi ng 112. As can be seen fromFig. 2, the end of

the syringe 114 is sealed with a boot 123. Fig. 3

shows the injection device 110 after actuation of the
injection cycle is conplete. The second drive el enent

134 is located within the syringe body 116 so that it

can be viewed through the indicator opening 113. The

second drive element 134 is held within the syringe

body 116, even though the drive sleeve 131 has been

di sengaged fromthe nulti-conmponent drive, by forked

| ugs 210 | ocated on the second drive el enent 134. The
forked lugs 210 have been forced through the

constriction 137 so that they prevent rearward

novenent (i.e. novenment in a direction fromthe

proxi mal end 101 to the distal end 102) of the drive

el ement 134. Thus, the drive elenent 134 is held in
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