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WD 2007/ 129060 PCT/ GB2007/ 001638 1
TETRAHYDROPYRROLOPYRI M DI NEDI ONES AND THEI R USE AS

wORMAMRNEUTROPHI L ELASTASE | NHI Bl TORS Fi el d of P¢1Y6B2007/001638

Invention 5 This invention relates to heterocyclic
conpounds whi ch are substituted 3,4,6,7-tetrahydro-1

H pyrrol o] 3, 4-d] pyri m di ne- 2, 5- di ones, and their use

in therapy. Background to the invention Human

neut r ophi TEERAIMYRBOPYRRELORYRIMIRINEDAONESI AND THEIR USE AS

prot ei nase foundHUMAN'REUZROPHIDELASTASENNHESETORS
neutrophils. It has a role in the degradation of a

wi de- range of 10 extracellular matrix proteins,
ian(Iju ,ng fihronectin, lamnin, proteoglycans, Type
Fﬁ—gﬁ@ﬁ%‘é&\%' col l agens as wel |- as elastin (Bieth,
S |EJ’R@M\@M@M r@fa}t)ééiltd Ihete&ccyumlc&inhﬁ ngighghgnare%ubstltuted

: S m c Press

s TR G orf L BVTES B IR AR 2 n IR ArSHTSY e 1 Trerapy.

MQ%ﬁglugtﬁeth&gibnr epai r and di sposal of damaged

I SSues via degradation of the tissue structural )
pr ot eithinan peytiophil eéastase GINK)ds 8 S2kDagerinerriptainase found in the

%%BHEJ@ hc?@éﬁ %é @llnc?'uﬂﬁﬁﬁﬂso 3% egf‘r?])?éggﬁ tlﬁ’% g%??gfgﬁ bfgair}mﬁé range of

reatracedlutarmmprom imwdﬂwibremqﬁm,damm,umteomcans Type illand

L

‘IMechaimyeR. Po(eky Adadehio ﬁ’lreSSQbB{t, USA 11986,F21 7¥B0a8). yHNE has long

| d bac both small . .
RsRt ansioPiadio Pl 1RRASR BiFar Borfiebtash frdidrepaRahd isposal
igh fUatmdgﬁUhﬁssJu@fslmmbﬁmaubﬁ&ﬁqns eisand sitrlnuemalvpdowmnnt is also

enphysena

(ljal‘eyantcgrtlge %@%cg@%glnsiégctegghmmon bw S g\fs geeqrag@tlon of the
AEctetial lg‘&ﬁp'hﬁ ad&FF o to ifsdtRcldsh m8@iQ$ssd&8HNE9%s%6h |mp||cated in

Thus, HNE Ea arole both in mat ri x destructl
dhel Upfﬁ%‘ﬁiloﬂf%' P Dane @W@W a@sﬁéﬂé@@qeﬁ Lcéhf%@ﬁ%? from the

e%ﬁﬁélfa"f“c‘éﬂé’ o@'tﬁ?ﬂﬁﬁs InBRInl Wﬁéﬁeﬂé’%h'dhrbﬁ\&'@%sthﬁ;ﬂ@e Pulmonary

racteristic feature. 25 | ndeed bel i eved

Pisgase indueed hy §@bmca|srmhm@msyrejb9@a§regll mmwujqulrrmbltors and
Cd?ét%m .ﬁn%g@g)wm-_fﬁqm fﬁ%ﬂﬁ@m& hﬁﬁg? doREE3hd trgjaaamopmem of

te.res I stress syn

(eﬁm@‘ﬁemat(wmm.ry Leabalyé\mnal Rpa@a et éaamMeuLQsz 166, 954-960;
| ‘
i 3 e BrREEL LT ReGEMER AR 188 ot Thgs HVE may

igleyoh veid, bdtiein maaimﬁestrudﬂohwdtm familityireg ariidmirhatory responses in
generation of ischaem c tissue

ATRC SRy s STae WPt noskpl Dk 8 b BRI Bl feature.

ARG FRE Y belie R @& plagrLrdle m@bb@ér@gpgml\ona??mihéas@f,lsmcludmg
all of which contribute to linitation of air

ORFIIHG ebFFusHiEd PuimEnarsgisagselEORING CYsHigfiPrags (el acute respiratory
Qiléf‘e%é%yn@%ﬂ%@ﬁ%)abbln{dﬁa?ﬁelwbws% ?ﬁ&:’hﬁ\o\ﬁﬁd é’ﬁdeg fibrosis. It

tents I n ents presentln
ti also maycaaed uusewemalmupwqularmﬁe&ew mcnd@qume@ellmg is

P%l\%z%q?éx%%%g%n heart failure and the generation of ischaemic tissue injury
following acute myocardial mfarctlon .

COPD is an umbrella term encompassing three different pathologlcal
conditions, all of which contribute to limitation of airflow: chronic bronchitis,
emphysema and small-airway disease. Generally all three will exist to varying extents
in patients presenting with COPD, and all three may be due to neutrophil-mediated
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2 inflammtion, as supported by the increased nunber
of neutrophils observed in bronchoal veol ar | eakage

w@ Bazi29obwi ds of COPD patients (Thonpson, A. BPCT/GB2007/001638

Daughton, D.; et at. Am Rev. Respir. Dis. 1989, 140,
1527-1537). The mgj or "pathogenic deterninant in COPD
has | ong been considered to be 2he

prot ease-anti-protease 5 bal ance (al so known as

'r@am%@ &5t SUPPPHEY dyethayinerersed sumber gf mutsﬁplaﬁ observed in
haaﬁsolafneﬁ%%a@c%gﬂéleg%ﬂeé%ﬂ%F Sfﬁaﬁs&)rﬁ UCH- Bughton,

antitrypsin ecret or ocyte protease ‘
Drthetbalt . Berl Hespid - [Yse198%Kf 140, 1168d< 563).t H'@evmajcxmpathogemc

GRER P B iy Bl B e I Brvese

ballahcer(salm Rnoew ed0 phe rfplagizsemntileddstase hgpsthesisl), in which an

B oPURE A, Koo instoapon St o s ambngBi AT
Stctddry l16skddyRy Frfo‘iéa%edlﬂﬁﬂ)iwﬁtsnﬁ) aheqﬁe@mfmetahg to the various
br eakdown of wth toss of

|
BV BT RIPDy S RO aED: JROBIOUaIIba hves Sanaidelisiesoy of the
BOt¥E3ESinhibiof dtRahttRBsinaigRe %hyé@h"lasthaﬁh%bééé‘fﬁ%%ﬂty over

|ncrea3|ng m crovascul ar er meabi’l
t

hmpe«nge Goft s (HkKoMN.CS i) Ci. InveSIVIDed s 1182-140). An
8 ARESS e Rl 2. g B Pt monar
MpMImwntmlmd phgasltmwuand destructianrdf ateotan gttablmnemtstod) airways-

PS4 BN e OBR L fesoiy

and muwbhypbneeanetuorv(acmmlesbrommlst)| ng in high-affinity
ITQ: S:e?@tlﬁg%ff @a!a%%()@rg% Of mﬂflpa}ﬂ‘( blr% erdtogp ng \ whlcﬁ are tethered

Bigedics thidegh S sablelsddidld. 198Rce mduvzcﬁfa%&@w@ dopﬁhme are linked
mul ti pl e bindin i nteractions (either sequenti

geldrirty aggle ﬂzeq'%qql%mgm%'m 15 ProPaPIY 08l e SRUNTEr wil bind
E@quéﬁﬂ@ll;ﬂm@ﬁst@ﬂﬂ ;f?é }na'nﬁé\f Wit n{uﬁFp% é&fvetsh@s F@let'irfqih Ihgh-affinity

nmol ecul e consi st I Ng of Sul t

lnfmﬁ@mor@r(b*anﬁbb'nesetr?éy:‘)@éﬂ%cwd T@rgﬂﬁow%d@aﬁéﬁfra@@ Han, Y.
al.nBi %’s&ugneﬁv' 81815 R0 0559 LB BF Al 80?@@&%{ binding

an ;or duration actron. Miltimeric co
intgraRiEans (eithdreeguentlaj obparaliel) Wilb redatjvety higredif-caied casy combine to
\ -
IRBL AT R o o YOG e AR 2B PR Eppsino ot
sgitabde lipddee dnd ligandsenay be eabacied iommwmlj\adtagei ofer tiel monomeric

R el 88 S A g BSLYp6B Yify oSmpouncs
ardutirdly syé erallg bmpamm@(asq:fréeubtedrﬂw_u@hsme ‘Rule of 5 )whlch may
adm ni strati on and ce an roved toxicit Ff

B9 Bvertapsq s Wod e Hhae fewerd O ikatas toahe s is fargetea,

SiREE BUdH aftdt Malédwdmmvmtubﬁ Ma I'Ei’gespﬂo%ﬁi’(’oh'di’ﬁrdﬁ @wké#;% enter the
novel conpounds which are inhibitors of and

ghkach Thys $Ucd comPoLRds May e gxpeciad tp &f}oweﬁqu wssemlﬂ exposure
mrqhhy%}ﬁoﬁ%hgm&tyatmnaxﬁd %eRdk tan inlhieved '?(BE?H{}FjBroﬂfe b orally

I'nvention may be used as nononmers or, partic
amlm@dommp@@eo PCT/ GB2007/ 001638

Brief description of the invention

This invention provides novel compounds which are inhibitors of HNE, and are
useful in the treatment of diseases or conditions in which HNE activity plays a part.
The compounds of the invention may be used as monomers of, particularly in the
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3 case of topical pulnonary application by inhalation,
in the formof nmultinmers, such as diners, covalently

wo 2ookaebosd a a | i nker framework. Detail ed DescrP@I/iGBr0ogN01638

the I nvention In one enbodi nent, the invention
provi des a. conpound. of formula (l),: R ~R2 OA 4
NRRNNI~D R5(I) R35vvheein Aisaryl or

hetgg F) é:@h%ﬂpp cqﬂp&?{yﬁ%l t;p&q wgﬁ form @frrgultimers such as

GHAB, c&al&ﬁ? nﬂake@wayd inke? freRredlofieny! . C2- C6-al kynyl, ~

h drox koxy. or C2- C6- al kenyl oxy, wherein
Offh In koxy can.be further

substl e t

radi ca s% hé%lnyaﬂcoidga&ﬁ th%%%é?ﬁﬁﬁg ré)\ﬁ(gé;étn% ??t“?gﬁng*) f {0%8%

hal ogen, hydroxy and Cl-C4-al koxy R and R4 each

i ndependently represent_a radical of formula

-[XIm[AKk1]P [Qn- 15 T*AI kﬁ]q [ X1] k-Z wherein k, m

n, p and q are indepefd t’°1y 0, or 1; Al ki and Al k2

each i ndependently re f(%n opti onal l'y substituted .

Cl-C6 al kyl ene, 'oR allkenyl ene radi cal which nay

B0-), thioether (-S) or

optionally contain an €th

amino (-NR A) link whereilq RAis hydrogen or C1-C3
al kyl; 20 0 represents (-

5 . S(=0) -
SS(Z0)2-, -S+(RA)-, - N 3\H(RA)‘ERB) L (=0) -,
-C(=0 O, -OC(=0)-, -C(gONRA -, -NR AC( O) -S(OZ)NR
A, -NR AS(02) , -NR AC(=O NR'-, -NR AC(=NR A )NR'-,
- C(=NRD) NRE-, - NR EC(=NRD) -, wherein RA, RB, RD and
RIBesRin | ndependent 'y hydrogen Cl-C6 al kyl, or C3-C6

cyclo I 25 and RB, or RD and RE taken
t oget ﬁt'rswlt%hteﬁA "f\ry 'rogen to which they are attached

form m.srm@ggyy@}gmphm erocyclic ring of 5to 7 ring
atoms whic scontain a further heteroatom sel ected

from @, B a'i‘ﬁ*j arejpdergndently egsh biespgsh, balegent nitraceyano, Ci-Ce-
‘élR&ﬁ'G@be-@%ﬁyl Co-Ce-alkynyl, hydroxy or C;-Ce-alkoxy or Co-Ce-alkenyloxy,
wherein C;-Cg-alkyl and C4-Ce-alkoxy can be further substituted with one to three
identical or different radicals selected from the group consisting of halogen, hydroxy
and C4-C4-alkoxy; | ‘

R and R* each independently represent a radical of formula -[X]m-[Alk],-[Ql,-
[AIK?,-[X"-Z wherein

k, m, n, p and q are independently O or 1;

Alk' and Alk? each independently represent an optionaily substituted C4-Cs
alkylene, or C,-Cg aikenylene radical which may optionally contain an ether (-O-),

~ thioether (-S-) or amino (-NR"-) link wherein R" is hydrogen or C4-C3 alkyi;

Q represents (i) -O-, -S-, -S(=0)-, -S(=0)z-, -S"(R%-, -N(R")-, -N*(R*)(R®)-,
-C(=0)-, o
-C(=0)0-, -OC(=0)-, -C(=0)NR" -, -NR"C(=0)-, -S(O2)NR"-, -NR"S(O,)-,

-NRAC(=O)NR®-, -NRAC(=NR*)NR®-, -C(=NRP)NRE-, -NREC(=NRP)-, wherein
R* R®, RP and RF are independently hydrogen, C;-Cs alkyl, or Ca-Cs cycloalkyl, or R?
and R® or RP and RE taken together with the nitrogen to which they are attached form
a monocyclic heterocyclic ring of 5 to 7 ring atoms which my contain a further
heteroatom selected from N, O and S, or (ii) an optionally substituted divalent mono-



WD 2007/ 129060 PCT/ GB2007/001638 .4 or bicyclic
carbocyclic or heterocyclic radical having 3-6 ring

worenae®so X represents -(C=0 -, S(02)-, -C(=0 BET/GB2007/001638

-(CCO NRA-, or -S(02)NRA-, wherein R 4 is hydrogen
Cl- C6 al kyI or C3-C6 cycl oal kyl ; X1 represents -0-,
-S-, or -NH, and 5 Zis hydrogel’?’ or an optionally"’

R e SREo B TR S o

o nvent)( %ré’é@@s J(GCbBLdQOQ) 'rﬁil(ld)jG‘-rJ(G—@Nmﬁu&d-S(%NR wherein® -
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ojrpri sing t three or  fournpl ecul es of "a conpound

cﬁ lﬁ@b’ﬂiﬂg&n(@) Cal@BWbO"QQ@IWﬁbﬁﬂkyl,l nked through a

[T nkeryt rl. . s of fornula (I). above

and mu tlﬁersm?hg)regs) %Wﬁe grepared in the form of

sal t s,Z isanydrogdraot gn pptomaiyesutbistitatddymanc-ept bimyelm@drbecychc or
| S sol vat es thereof Any-claimto.

apeg H%gqjﬁ&g%gélﬁaxmgﬁg?lggé’ggﬂ@% Sto "conpounds of - the

i nvenrnmnvemmmmdelumes*. a mlimbrid empow ldicbrﬁﬁrlslﬁ?(two three or

oncerne s, of

T es T COmp o iy Saves bavalgtyiked By ough alinker
s,taﬁlrew&ﬁ_ conpounds. Conpounds of the invention. may be’

useful in the treatnment or prevention of diseases in .
whi ch GaEPounds ghforputa () abeye andmulteness tiereef may be prepared in

%’éfdrhﬁ%f's‘éﬁs H&Hrﬂ"@ﬁ&@rf Org%rﬁl%eéﬁnca (@ptalﬁ@ %th‘é N-oxides, hydrates

bronchitis, pneundni a,. acut

‘ reétd;spfvateﬁrtbe@pts ﬁws:@méq ACOMPOUARDS)N, opmferenee ip “compounds of-

rosi's. Henc aspec |nven
dorphda rfhcend ithealike mqhmast salts, Neoxipes, hydgates campmlmiesfof such
ﬁ}plonvggtl on and a pharmaceutically acceptabl e
ePy excipient; and (ii) the use of a conpound
of t h&€dmpoents of tHeoinvértionmaay baaisgiue irofheareatmehicanmetention of

LA LAY W N ———

A@Oﬁ’@éd cheniei hronchiéis,t emg filrGaisCipnatmghis, \stateeirespiratong distress

b8 05085 cre ! 980 BB s v

\M’Jmsls ais land bis 6, for exanple, the term

i nclu ' r .
but y1 PSSt asrEEloy 1S iRiHibh et SR B nacluighs compositon
colmpxiging aAomerhdiod Hes lnvd:m@ntandra ﬁr(ma&)tm:bkmdebtable carrier or
wherein . a are ntegers refers to. a . straight or
BRERERE el 108 PeSol A CAPRlyd RLfiergvehigh B I ahulBbure of a
oasdicameitdorthdireaingeraor prevaatiornoiea dlsed¥ecorivonditioh in which HNE is
elthe%%d; or Z stereochenistry where applicable. Thus
WReRlcated.i s 2 and b is 6, for exanple, the term

iTRemindRsyy for exanple, vinyl, allyl, 1- and 2-
As used herein, the term “(C,-Cy)alkyl” wherein a and b are integers refers to a
straight or branched chain alky! radical having from a to b carbon atoms. Thus when

?ﬂ%%ﬁﬁ&" ﬁ&‘ﬁébﬁ&% d {AY Wctfﬁ%“ﬁ%nqg q:o?l 8” L%Q?Q%unds of

ais 1 andb s 6, for example, the term includes methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, t-butyl, n-pentyl and n-hexyl.

As used herein the term “(C,-Cp)alkenyl” wherein a and b are integers refers to
a straight or branched chain alkenyl moiety having from a to b carbon atoms having at
least one double bond of either E or Z stereochemistry where applicabie. Thus when

-ais 2and b is 6, for example, the term includes, for example, vinyl, allyl, 1- and 2-

butenyl and 2-methyl-2-propenyl.
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w@bkdyngdoso wherein a and b are i ntegers refers POI/GB2007/001638

strai ght chain or branched chain hydrocarbon groups

having froma to b carbon atons and having in -

addi tion one trlple bond. Thus @&hen ais 1 and bis 6

for exanple, 'the termincludes for exanple, ethynyl

(- C=CHp used ,sle[ﬁglymﬂterm"CﬁQdalgyryl"mngmlwa andb are integers refers to
%{rgghwllxalﬁ &Zﬁﬁé@ég ?h%@%ﬂ&%%}qon%rgﬁﬁé ¥|%Wnlg frora a to b carbon
Btdmex ang [havikg msmiﬂltims\r ementrtm@ boed m‘l'miuswlh@na is 1 and b is 6, for

AP AT s SRl s dlNElee ST B eGB! oS Sana 2

botyhylca-n’fmhyleﬂ propyayi @-pémmyurma?énmfyl dchentyngh 2dmxyriyl, 3sexynyl,
re éhe term "di val ent (CaChb)al kenyl ene
XX%Y “\‘#’e @VYL and b are integers refers to a

d' val astusby ﬁé%i@f@@mﬁ Wvé]erﬁﬁmg-m)aﬂ (yléfﬁe%ahi@aﬁ whafdiP8 and b are

at ons; and | east one doubl used herein

n
intecash eriars tPlae“&“!rém hvéeqoa&%mam h%Véfoé Fnado h catrpatomsand

g,},?uﬁgfat,sf,édgwéhbgsradl cal having up to 16 ring atons,
are carbon, and includes aryl 15 and

cycl oéNsw;sed haseipthedera @vaient{é)a@b&ﬁjmnmwadmaiﬁwherem aandb
GBI LS By SRAREN S RS Oh o crmon ooms,

and atigast ofiedoulde hopd.e, cycl opropyl .cycl obut yl,

CY°! OBty 5 SN R GAABEsooRO FUBLOBEA Hapoy, b or
fﬂmyolm rahioal legivithg up &y 06 fivg adths; all bbwiich iage eaon} ard includes aryi

8 | qnd i ncl udes radicals having two nonocyclic
%FY aromatic rings which are directly |inked

:by a A@vaé@nheh@rmdhe |dqu§Iiﬂe%i ter® WycRaflyl" FelglisCRI & mbRocyclic

n and na used herein the
éﬁ‘&t%ﬁ‘iijaégo‘iy@ ‘Pnraﬁ'E@'eF‘g‘élPélf“f’fFe? -8r qarpgn aat%ﬁoa”d dcludes, for
@Ranhbl'e c;?c‘t’&ﬁrbﬁ)(laéyém%btw c&éﬁ@béﬁbl QWBWEX?I B%I&'ﬂ@ptﬂ%nﬂ‘é&&ooctyl

het er oat ons Sse and i ncl ud
radi cé\lsélsﬁél\h%g'ntt% UQGW'f'ﬁﬁﬁ@f@y &&Wb refleﬁ@@ a gronghebis QE:HI cyclic
ERREYA oA SR8 ARG Al Ry PRy BB gyl
aforsattchnmg&jiw&mrsaeer é»recﬁlyelmNed MEﬁZQQMaJﬂWIDOYTdurIMSIratIVG of such

F (garzl%%‘yell ph%éjrizbt%%ng +r{qﬁi th| azgleglzi m dazolyl,

ben2| Aetdsedzhelreyh thqnymuaﬁhyd tern‘o')tml&rbaty " rlef-:mzdxxamnr;d bi- or tri-
Xaz0

it AF et Rt SRR Giaheins e R Bhddins shlecifioh s, Nana o,

Ry ir@lumyeb ,racmyal'e duamhg YWo syt mﬁhdwwb nn@s/ toaohe¥lich monocychc rng
triazin and | ndazo

used r

G4 857 Mor oy el il ing o Bhiga Bt ooty inkesLies gy bond, Mustrative
ohaueh o@Xrdapaldfy | thidnpe! Mﬁhleﬁwt QR yénzi@$1, dsyriohgd imidazolyl,
above, and in_ its non-aromat
benzimidazolyl, thiazolyl, benzthlazolyl lsothlazolyl benzisothiazolyl, pyrazolyl,
oxazolyl, benzoxazolyl, lsoxazolyl, benzisoxazolyl, isothiazolyl, triazolyl, benztriazolyl,
thiadiazolyl, oxadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, indolyl
and indazolyl.

As used herein the unqualified term “"heterocyclyl" or "heterocyclic” or

*heterocycloalkyl” includes "heteroaryl" as defined above, and in its non-aromatic

. meaning relates to a mono-, bi- or tri-cyclic non-aromatic radical containing one or



meaning relates to a nono-, bi- or tri-cyclic
non-aromati c radi cal containing one or WO 2007/ 129060

weaN/EBReO7/ 001638 6 nore heteroatons sel ect ePCT/GBR00S001638

N and 0, and to groups consisting of a nonocyclic

" non-aromatic radi cal containing one or nore such

heteroatons which is ‘covalent! ¥ |inked to another

such radical or to a m)no%cl i c carbocyclic radical, | ‘
|mq>r@sh¢t&rw@néf8%%@ﬂ feaim cal N apd Qyan A|t9|gr0ﬂ9$ opsisting of a

o o')%%blf rp§trdn§ﬂtle¥éclvhcélt o Jﬂ hd Bpe ﬁr R6RE 8 | neteroatoms which s
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I azoly pyrazo
Wwalenﬂwrnk%tq anmtbehyuch p3dticati ati tnya monmythmbarbybychc radical.

F?I'IL%?% '?%Yls’sou)gggfﬁ%lir%éls a.gé) r{&ﬂ%}&g@]ﬁnﬁe{ﬁén@/ aﬂ}%ndmyl imidazolyl,
mamiylelsemmw ﬁhlal(ylyl thiddigdobyn qﬁrrmaomwnwhyl pytaticmyi pynmldlnyl

FRRPb3HDEc PIPR APl o Ev CRBIED e DPBFRTarb Pyranyl iscxazoly,
'benbintitazongd" rr@myam@bl ?pﬁehyanyetnmﬁéd{omh@hﬂ MaRiléimido  and
substj tgt ed with our conpatible substituents, -

SHERNIRIAQQIUPS; ndependently may be, for exam pie, :
(CL- @)l@éskbiher@bé@' SFadindd il thel ot Hﬁ%lcl@%{jr&éﬁm the term .

hydr oxy( C1- mercapto, nercapto(Cl

(mbewtgqi"k% taﬁphﬁf}l bhéﬁyummﬁiynlaﬁrm m@anétsybe@tu;ad wa%;uumgto four

el RS a0 v PRLDREYS, oL P, (o

elatkyle GycEkyl,0xE;-CeiRexy, - CORDRAY, mcdmy(csmamw mercapto,

i S5, o P A s R B s or e

{@@MMRE@IO fluokbjEOORA and hﬁlBﬁESWuoreNd&@P,@ﬂ%oromethoxy,

AR NE%%&%%E@ REARARACUS - “RRRGO@RHe: ~SONH:

WOONMRL, %O@NHRRBCBONRi“RaGSB}MMRPy-WZZQ\IHQT FHREKYOCONH,,

BR8N, B RS REb B hbtso-omt

’ LNRﬁsézéﬂﬂmmﬁsmmmwoNﬁ-gfJNF@“othL CNﬁ@dNPHlR'B' -RBACONHR®,

such as_piper i d {FEEhOl I nyl or, piperaziny
HHGQM%B supist- @ﬁ?tNR M@rel@né% ‘ofangh & f@f@g@na@endently a
sehsl Jgﬁl&f baﬁa))b‘gﬁoang‘y? Bﬁ@ﬁi;a ke gﬁiﬂbc&&% ﬁcﬁér’@a&@‘ﬂabmg 5 or 6 ring

i ncl base
qmm%rqm yarshB whem@ﬂpomwm bk same nitrogen atom férivch cyelie amino

BRb LB HhorPropy ELHEG AL A BB Eabgiluent may be

bydmmajfeeegmggsubshwamMQMSpot assi um hydr oXi des

ghgalnlﬁ‘gﬁ‘és%%{] h rrelt[al Eﬁdrﬁ(}:ﬁm"ﬁc %‘?egsang%e %gg@ n a&nd adé"{%n and

Puamwké éaltsgb@nﬁmunds dﬂ’thbllﬂ‘%entlon which are acidic can form salts,
ri s(hydroxyme am no- ane ni ne,
Mt Brefhaenpiahd Brepadble R8s A DtaseHeh At ol metal

hy&ﬁ‘éxud& Qs ? SEUHRA la'ﬂd%)oﬁéésm’iﬁ 'h9@ro§ifd%sb@iﬁalﬁwec@dhh ﬁ@fa%ydromdes
salts, including pharmaceutically acceptabl e sal

fig- RalciBt, HaAr® 3&@’6@9"%'%" hwft)ﬁdefhy\dmaﬁgﬂﬂ'@b%%ﬁ&ﬁsg Nrgtethyl-D-
g@tcglbhg{eoehbm{é fis Hyd PG R IER S dtans UL AGHIAS, 1355fe, N-ethyl
piperidine, dibenzylamine and the like. Those compounds (1) which are basic can
form salts, including pharmaceutically acceptable salts with inorganic acids, e.g. with
hydrohalic acids such as hydrochloric or hydrobromic acids, sulphuric acid, nitric acid

or phosphoric acid and the like, and with organic acids e.g. with acetic, tartaric,

" succinic, fumaric, maleic, malic, salicylic, citric, methanesulphonic, p-
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or phosphoric acid and the like, and with organic
acids e.g. with acetic, tartaric, succinic, fumaric,

woradogitzgoeoral i c, salicylic, citric, nethanesui phORGB2003/001638

WD 2007/ 129060 PCT/ GB2007/001638 7 tol uenesul phoni c,
benzoi c, benzenesunfonic, glutapic, lactic, and- :
mandel i ¢ ‘acids and the |ike. Tﬁose conpounds (1)

i ch have a pasic¢ |trogen can al so form quaternary
SR Gty QS olonDer 4 as IS Wi By il aph MATEslc acids and
HRIKEE ThbSE cHHBEUIRS (BW%H e a @és‘?@hn@l’@gen c&¢a8b3bth quaternary

formate, p-toluenesulfonate, succinate,

REMNORUESataWith a shampaqenkcaiveadseptable ¢wmeardon such as chioride,
es te f [ np

BFOriReeD HoRae, D iortlal Rfuer@ldiciafe. | steon gl A Succinate,

paphkihaiene-bis hilfarlate; emethasesulionates xinafoate and ties ke e of

asy C X n er .of
ot S ot Ao oPhayf B, cu PRt potentiar
chnrala:lentresubeeaué'dnef tze pvaynce of af]ymmdﬁ@ c@ktborsatol‘ns can existas a
I ast er eql soner.s an t her 10 .In
ARBRE P G GRS ReS ot R ior S orbiior Bemisty o eheh gharql)centre The
iml/eﬁﬁdn iRk idlsach @%téré@bbmars ANEMBEGES Ehéfébjf be 0 .
is currently preferred. The rin

ar yl Jﬂ "?ﬁé‘t‘%ﬂ%‘?%ﬂ COFRPYFEY opthedmyergpen Pﬁf@é'@UP%th any compatible
kbsbRfdatighove as exanples of aryl or heteroaryl, -
espeC|aIIy phenyl and nmonocyclic heteroaryl. haV|ng 5

15 or Thediery [amewbe @ped buicOdx awperdly nraigiiede pyri dyl

such e%ng%ﬁ a% B¥ F\éféY(l)ar}/]lo% | %y B Qh? }5* thod& n?ﬁ g%tg%abqve as

pyrlm present I'S preterre .
bxaphies\of aryRQr lzaaielroazyl mpeblelmpmemgd‘ and fooncyliy hefervdrgl having 5

SLEG 450k AR St G 50 SEELBE S B, o

, pymmuﬂ,lnw:ymfoas pyrirtidin-2-g1, byt preseily i€ preteered that A be phenyl.

C2 C3 I Ré:‘%& "@yyd%%ﬁiﬁpﬁf@%%%éﬁ@%ngm for which they are

auméd tru:tetw&ithtolfmhmde(l h}rﬁruwaﬁhydrbg@m Ohal6ddr) ritro, cyano C-Cs

ARl5- e %yﬁ%ﬁaﬁwﬁﬁﬁm%ﬁ%& gk pReRy o pikenyioxy.

Sbécﬁé e&%pl&)/ofttﬁlcﬁ %‘u@‘éﬁt@ﬂ:eﬁwi@fﬁb%}é Hdrddes, ﬁugﬁi ichié®d tbromo,
types for which gg ar e eflnedlnrqlgtlon

P@%ﬁ@ﬂcxl)mewewa drCldureresienpiprafe Br@@ybﬁﬁecwophenyl or
5 of the invention R5 is hydrogen and R3 is

trlﬁguoror;rethyl 3-chloro or 3-brono. Presently it

i s beR auef” temmay he seiesteadram any ohibeisnbglityend lypeafor which they

éfé{)@e{fﬁ%ﬁeﬂ"{é@ron {?I?oc{ﬂﬁ;é%m‘ 1) %anq%t rtejg\tlgg?efgr% 8% of compound

oca
phtherifeantion EKtie hydragen amﬂﬂf?ss 8dtiferometti) cSechlbm 3-bromo.

gr oup nodul at | an f sol 60

ot nor PR e tas PRlsFR BrgpBRboadhe Rt She Hgor-baisthizet win
B&IEnas imabiyorsd vith ;hedandrl Rt ]ESU]@ef itueedidcatadetanidtefrdr® the binding

radjcal o

m?%ﬁf%e[ /é’ﬂ%’]‘%‘ e8]vgnt x%ﬂacg thRSR o9TRURY POVideassites for
shetiumkibh @ﬂsolﬁblhtmanﬂ otlﬁ’erfﬂh@rrﬂaé@Mnétld proB@rﬂ@s %r@n@@ﬁ and R*
be hydrogen, so'that Ror R4 itself ¥ hydr

eV WIq%)mand are defined in relation to formula (I) as a ra caI of formula
-XIm-[AK I-[Qln -[AlK? 9 X2 According to that definition, k, m, n, p and g may all
be 0, and Z may be hydrogen, so that R or R* itself may be hydrogen. However, many
other classes of R or R substituent are encompassed by selecting different

combinations of values for the variables.
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ot her classes of R or R4 substituent are enconpassed
by selecting different conbinations of values for the

wa a007akdoes. WO 2007/ 129060 PCT/ GB2007/ 001638 BCTGB2007/001638

exanple R or R4 may be selected from Cl- 06 al kyl,
fornyl, am-nocarbonyl, nono- o%
di - Cl1- C4 al kyl am nocar bonyl , 08 cycl oal kyI car bonyl ,

4(|\:|-1( E:? cie qar;aﬁ\e&o %/I%n@;\{ay fllgﬁ?lﬁ é’hé{ 8? amyl' formyl, aminocarbonyl,
| '?hdrfélo%r(@ G){Jaﬁ@iafrﬁrﬁbda}bonyl Ca cycloalkylcarbonyl C1-Ce-alkylcarbonyl,

N(C -am nocar bon et eroaryl

&t%&i&%@@r@pmw N- (ﬁe@emwr@ryﬂ)mypcafbow N-(C+-Ca-alkylsulfonyl)-

e E T e T T

mtamcwﬂdaihyymlndmhyl wihereisr oa@y—Demikyl hemem@cycamhl kyil C1-Cy-

SR Lo e leRREnt, SIEER AT SR Hapragt ane

Oétermyﬂlqalkwban barsylbstitoyedr wikty bne €4 iHrde wéfm&al or different radicals

SERERE oM T Stou’i SORPRYHE v ARIDRYY R HBimomgsealkoxy,
aovﬂrodyce%or@‘l a(tkag—ambﬂynar&‘é&@g -anfh604reamRP0 YibAGT %ﬁd) di-C1-Ca

ano, nono- and, di I ky Iam no- Cl- C4- al kyl
g ypgggq; h%),{l amino, mono- an di- C1-C4-alkylam|no C1-Cs-

MidyfehrietyRiniReY - &are?- N-bno-2NhRPC -y Lal ﬁsﬂgmur}o C:Caalkyl)-

hal’ogen. “I'n a particul ar subcl ass of conp

BArgeEreAny!, R (Gne4-eHoryCs- Gmikxd)aamlrmcafbﬂrwuam halogen.
[ X] mll{ é'gﬁﬁ;lcﬂraﬂ %&I&%&?&oﬂwd@ﬁ%‘é oﬁh\@?’\ﬁ\@tlgn k¢ Sndlor ﬁnsdradlcal ‘

of\fa(mma( RE},),-{AIkH;r{DR{SAlkﬁB[)AI]kalwhNdxrﬁm |9<c1, amack, 7, rared @are each 1,

%lfs' IQﬁQAB é)? |$l‘3ha)é§§)n,p%n% IEKQ %{m lgng\l% cég are %g ge medS ih relation

wanpiuda dint inothisl SL)bcstadssN‘tmayedepl‘mraManWe mOwendl Z enay be, for

, 2%%8%&%’39%‘8’ SHPS{]tHEeq Fﬂ"{F 6‘%0'%?80'&'1% O%ﬁ)attﬁgfamg{,rq@gng 50r6

findatgesn, while the 20 ot her IS a substitutent other
t han en Q r pes of R and R4 oups have
For muTegPPRIIGS of hE Bveaion 91 P aneF kDAY bedyFkemen, while the

6me»|sbasabéxmmwem@h nydfogeRerei n RAA is hydrogen or
-C6-alkyl, and_s is Furt her t\é pes of R and

R4 gr ShRy TV%;%OfF%laﬁﬁlF’a qrqu heyebemula0d88). (VIIIB) or (VIIC):
PCT/ GB2007/ 001638 9 R4AB RAc N N :-RAD V V2 t 4E

O . O R Q
(N Ko '
(VIIA) (VIIB) (VIHC)
wherein

R* is hydrogen or C;-Ce-alkyl, and s is 1 or 2.
Further types of R and R* groups have Formula (1X)



O R(IX) wherein R4AB is hydrogen or Cl-C6-al kyl; 5
Rdc, R4D, R4E are each Cl-C6-al kyl, and the nitrogen

WO o00mh2wbo t hey are attached s quaternary andPCHGBR2@3/001638
a positive charge; and additionally any two of R4c,
RAD, R4AE maybe joined to forma ring, optionally
cont ai ning a second het eroat om fel ected from oxygen
or nitrogen; or 10 One of R4c RAD, RAE is a |l one pair
and the ot her4Bgroups are as defined above, and the
nltroge Bhi ch tne/yﬁare attached is tertiary; and

vl and %si;a_zfr nggpendent |y 0-5. OQther types of R
and R4 gx/o ps o Negse sel ected fromthe foll ow ng:
* RAB N, RAF R4AB RAG'1 4G N+-]---N CR(M9+ NYN. RAH V13
V2 Rl 4Hv1OVv2 N, 4F R4AB RAG ( NN.R4AH v1 j v2 R4F
RAGRAE * N~ * HRAG N N RAH N RAD V1 R4AH V1 N RAF

V1 R4avherén* RAG OR41 1 \RAH N V1 V1 15 wherein R4B
i s hyquege r Cl-Ca-alkyl: R4c, R4D, R4E are each
Cl- C6- %/Fyd)rgg@ Phet ﬁﬁd@ben to vhich they are
5 attac mé*e R®cR#irélach € CHRAIRYI r@fmth@ﬁﬂo?aﬁ fd Wictithey are attached
posi tive charge:. and additi onal | R WO

RRaePGO5e bt ienadesiiye ehame: ats tlcema"y@muo otR™, Y, R*
In9dyBeoleddo foriitd M ooty tahtainity FsctBhe ReidiEAEMAaidtRd from
sel’ect’'ed from oxygen or- ni'trogen;
oxygen or nitrogen;

or

10 One of R*C, H4D R*isa Ione pair and the other groups are as defined above,

and the nitrogen to which they are attached is tertiary; and

v1 and v2 are each independently 0-5.

Other types of R and R* groups are those selected from the following:

* *

v2 R V‘o

4B 4G
R
(oo
\Al o) v2

* O * /
N
\(\ j\:U\ORM \(\ /)VT \R4H

15 wherein
R*® is hydrogen or Cy-Ce-alkyl;
R*¢, R*, R* are each C4-Cs-alkyl, and the nitrogen to which they are attached
" is quaternary and carries a positive charge; and additionally any two of RC, R, R*E
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or one of Roc, R4, RAE is a lone pair. and the other
groups are as defined above, 5 and the nitrogen to

waohdch29bey are attached is tertiary; R4F and PAL/GBe@®7/001638

I ndependent |y hydrogen or Cl-C6-al kyl; R4G and R4H are

i ndependent |y hydrogen or Cl1-C6-alkyl, . or R4G and R4H
taken together with the nitrogéd to which they are
attached forma. nonocyclic heterocyclic ring of 5 to
hayibegoiaed tsfonhiacngrgpiiamatiadantaining etsecondieetercatarn aelected from’

| ect ed . N, 0 ioand S; and vi and v2 are each
?g@e&eﬁgg{&%ﬁ’o-s. In the multinmeric conpounds of the
i nvenoron, two, three or four nolecules of a ‘
nmononer.ic Quinche0of the inventjon are covalently. A
T nkedn i BEghre He ialohemal b Ot Gémss P Héliped above,
éhéﬂ@/\ﬁlﬁﬁéﬁéﬁﬁﬂwﬁi@h tikdyBaredittadhéd aeftRing i n interacting
NE enzynme, its role is S|rrpll¥' to all ow

bi ndi ﬁb %’Z’ﬁhﬁatﬁfe isieperdersiydverogenias CorCe-2k¥: mononer i ¢

el enepje 4 . 4G 4H
Chomy oty cAAHCL B SO PRGRo R B5G -DRANS) B and A tker
fogﬂﬂmlth thenitagen rh@wblchttlmy yeiateched tormacmepacycie hetesocyclic

segeg?’ ed ac gg&sﬁ‘%é"ﬁ@ WSCOI”:Bar ? rf%ﬁlﬁw E’édrm 2-:4 lggrtlegtfrom N, O

aondiss aadpl oyed. Presently it is preferred that two,
three

| | | ked
o Rt R e s RSy Moeocttva o tropen
gt orrf] lrsih@wmltlmeﬁ@cmbmr(ds)cffm llnv?mmh Ej\nm) Rres oRéur molecules of a-
urt ner re esent rererre
Blono o homepind o "bE FPemia o VR A inssd dHeudh a linker

tramdwoik Bindd MBEMRSHraMmeWdIR neb@ hoEayah BctividYeld ih MteFacting with
framewor k may_be a_ dival ent strai ?ht chain, saturated

the KNS S FYRIURPHOR 2Hgw Bldioaconas briweepang o gore of
e rﬁéﬁ&ﬂ@né‘é%ﬁ%n‘té‘aﬁdﬁﬁe%kﬁn@ h%ﬁbe skt e%f%h@ﬁ\?stl@és may be

nore - carbons may be replaced by a dival ent nonocyclic
envisResdt: mrcth@drn!s@w@me&vom Furthesmees;cthe coaialdeicaltachment of the

E@H_ g'?erfc E?n%nbo 0 ng' ﬂﬂ(egtfp%ﬁ%\}v&kt @?nge QQER} aoé&or&ﬁg to the

pBRKIICRaY) (imyer, chemﬁstm)to)be en(Bpya0). Presedtly ()isierred that two, three or

PRI g 0 s AR po NGk P o

véepeetive mcgaBathﬁs sfmi'vﬂﬁ farmular(t)exsdmﬂedm R orfﬁf‘dr ogen
Cl- Co6

RP
i ndepgﬁgg%m\‘?f& ﬁyﬁjprggg aiv fo %Béga f@? lyc}wo?/orﬁl& monomers are so
fiicdcdd ah kb , latt> éé:s'b @6e ahks! )rame%‘Rthé beCﬁ)raé)&{aMhﬁle the linker

eme&%mezmﬁ CL S?%‘Qﬁ ﬁf@mmtwat%er H”?EIIW&%EWQEOCW bon

Yérigd) hialify fne2 & { 26888n 86y i tRRRARYHIT ah@tvﬁfe@ém @)lnte@r more
ring of 5to 7 WO 2007/ 129060 PCT/ GB2007/001638

paﬁb@nat WA Bhiremlased byoat divaleat manasyelicher dievslie eyl or
Be e‘?&&;’?%_lze;o‘?éﬁl Navnﬁg %?n $1 o 7}%@%8% u‘?fhe”&Jr e‘@%%r by -O-, -S-,

-S(_O)- -§(=0)-, -C(= 0)- -N(RP)- -N*(R )R-, -C(—O)O- -OC(=0)-, -C(=O)NR"-,

NRAC(=0)-, -S(Oz)NR*, -NR*S(O,)-, -NR’C(=O)NR®-, -NRC(=NR*)NRE-,
-C(=NRP)NRE-, or -NRFC(=NRP)-, wherein R*, R?, R? and RF are independently
hydrogen, Cq-Cs alkyl, or C3-Cs cycloalkyl, and R" and R® are independently
hydrogen, C4-Cg alkyl, or C3-Cg cycloalkyl, HO-(C4-Cg alkyl)-, R*R®N-(C+-Cs alkyl)-, or
HOC(=0)-(C;-Cs alkyl)-, or R*and R®, or RP and RE, or R” and R®taken together with

“the nitrogens to which they are attached form a monocyclic heterocyclic ring of 5to 7



10

15

are replaced by a dival ent nonocyclic or bicyclic
carbocyclic or heterocyclic radical, the said radica

worey7hzoosel ected from for exanple, the foll owwemyGB200R001638

t<:]+ NHNNNNTrt NN- NN The linker framework may
have, for exanple, one of the follow ng structures

(A, -(B).,(Q, (D, (B, (G) and1{E): 10

(CH2) 2-5-N(CH3) - (CH2) 2-5 (A

(iagi2jamSwiehCrizy) containz) frtbe( Bteroa@n selebtadHrgra-hiH) anmiS.

( Gro) 0 e obrEid iy B1f5 A GE RS B A gmmenoris o

. A (ePtddpd-by-sCfivaleht(riblRgdyclic or bicyclic carbocyclic or heterocyclic radical,

%&%% %’C@ 4 _%?ﬁeé%’%%ﬁwmf%m%o (CH2) 1

-2 (H Specific linker frameworks of the above type
i ncl ude. t hose present in the dimer conpounds of t he
exanpt=s\ her ei n. s\ one pr ef d subset

i ? I|n er\ra I cal , s
i nds dlscussed above asi! nker franeworks,

and d ML are each independent]y a radical

\ d d
d_é_ sse OVGW E’?dRi\M N%re a%_ | o%en

ROt A +Ow JrNDw/%—

The linker framework may have, for example, one of the following structures

(A), (B)(O), (D), (E), (G) and (E):

— (CH,),.5-N(CH,)-(CH,), s~ (A) |

- (CH2)2-5‘N+(CHa)z'(CHé)z-s_ | (B)

—— (CHy)p.s—— NH-(C=NH)}-NH——(CHpos—  (C)
o
P .

—_— —_— PN

(CH2)2-5 A(CH2)2-5 R (CH2)2_5 (CH2)2-§——

(D) | (E)



NDRS5 (IA) R3 Preferably also, Mand ML are the
sane. 10 Another preferred subset of the nultinmers of

wao b@7ziteppent i on has the fornula M L-ML wher ei nPCT/GB2@7/001638
di val ent linker radical for exanple of the kinds
di scussed above as linker frameworks, and Mand M. .
are each independently a. radi calt%f formul a (I B)
wherein D, A and R2, R3 and R5 are as defined '
andd{ Gy Do s SO MHEH N(&H,)€CH,)z-NHIEONCH,) | D RS (G)
(IB) R3 Here too, it.is currently preferred that M

“and ML are the sane. 15 Specific exarrpl es of such

ool Gk B R a@*ﬁ P&L@Q (Gokiimiy ()

Chat 1ol TOBRaforRs of HREbe g 'H‘éﬁ&%ﬁ@?ﬁseg?feﬁﬁ%t in e

adhinied boMpolmaERer tne@kamp@slhe\/@ﬂoow 129060

PCT/ GthOO7/ 001638 13 el ast‘% For exanpl e,

pr esent"4So ARB RIS BRASURRS BE @fm@t'@mwthﬁ@mnm hasthe formuia
M-L-Mh vEr6in QP &t & Wijaler IRk, 18F éﬁé’rﬁﬁlg(&qﬁg)kmds discussed

cystlcflbr05|s (CF), acute resplrator istre :
FAPVE Afelinkerbrymewarksmaig i Q%Ms@mea%mﬂ@an@erawoa radical of
|t5EQub éﬁp %e?emﬁ‘i' @r;@ﬁe'ﬁf drO%8 %’fugéh bid Blst Qs Gs0vaed
wth maceut i cal fornul ations conprising, as an
acti ve ingredient, a co wd of the invention. O her
conmpounds may be conhj neYgy'w t h conpaunds of this
invention for the prewg n and treatment of

i nfl anmat ory di seasgs A ung. Thus the present
invention is also can ed,l\\vm th pharmaceuti cal

=;
2

conpositions for preventi aRd treating inflammat ofy
di seases of the lung co ising a therapeutically
effective anount of a co 5 of thg 10 invention

and one or nore other th peutic agents. Suitable

t herapeutic agents for &3 conbination therapy with

conpounds of the invention include: (1) a ‘ A
ppl e fl uti casone or budesoni de;

P
?g)r Ia S ﬁ@@owﬁoﬁre@a@@rﬁaﬂ for exanple

sal nétﬁ&fdﬂher?f efﬁeﬂ*éﬁ@hl%éi'oi tHehuBmlepssiah& irfRBRtion has the formula M-
npl e nont el ukast or pranl ukast; (4

d | at or,
ywﬁsmlfh éﬁ@?@'\@&éﬁ!l@kerfraﬁlcqbf%ﬁmplé of thedlngly giscussed above
Y SRREN ffﬁrﬁeﬁorﬁ(y&ind IR EPRNIT arHeRE Ml eplRdEME  ARlical of formula (IB)

tiotropi um § o2 3 5
whereln D,Aand R,R,R5 R and R” are as deflned and discussed above:

@—Hs (IB)

R3
"Here too, it is currently preferred that M and M’ are the same.

Specific examples of such dimeric compounds of formula (IA) and (IB) include

those of the Examples herein.
The therapeutic utility of the present compounds is pertinent to any disease
‘that is known to be at least partially mediated by the action of human neutrophil
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EXYPRE 8f
L

ORIREREHAPhEREASE S DAL i\ Plrfif Tl o

giloraidasty (@ran ﬁﬂﬁltﬂéﬁw fgemty sughcasrispaeine on dewampemm end (7) a

brom de; (5) phosphodi esterase-1V (PDE-1V) inhibitors,
for exanple roflumlast or cilomlast; (6) an

WwW@paortiemsd ve agent, such as codei ne or dextranPepb&ng07/001638

and (7)a non-steroidal anti-inflammatory agent

(NSAID), for exanple ibuprofen or ketoprofen The

wei ght ratio of the first and sd8ond active

|ngred| ents may be varied and 20 w |l depend upon the
SlFstasns. \ror asaBepie) tf@dnsﬁserﬁ g@r@apl@ms mayhe banefigial imthe treatment of

%Tr.'fa %%E@ﬁ%?u'ﬁ{] ose o‘sggc fIﬂJSsﬁﬁd t"?“ﬁ? hggplratory

|drstreas ispndroiTiel (ARﬂS)c pulnmarwemphysem:a mheumm'm andlungffierosis.

Sore) dnbesbnfihRhih e SorlBmed i G fReeetibAL i Fuations

godhpyising, Qéargaﬂ%ad\dmdi@ﬁt d&bﬁfpﬂulﬁé of thg nthriﬁbﬁ abtﬁérlc@}npounds
rmaceut i ca

Dot petiriteh ith SomRaoager s Tanta 6T tha piaeRtiof angigeatment
of Wﬂé(h%bryﬂﬁééa%@b of tHe Iuﬁ@ n?ﬁ@é thetd?éséiﬂ'lﬁ\bén%ﬁ & 418696ncemed

Wil ie wthin e range o rom about

3\@;5@par@@@pq&»gab@mp@ltmggpr\%ewlngangtrﬁammnﬂarrrrlgmatory diseases
o geg pﬁg Eorﬁp@éun%‘él%w‘é EaprefYQ{b}]ng s entoc?r% cgf?@tognd of the

thyeation @ﬂd ohe opnase oty tﬂmaaeutiqagmjs be necessary to :

d
o SSAEEE AIEB A LB L PR e 50 sgmpouncs o e
piventierc gwtudeal 1) coopisidteroits forexaatple uvasere ar badpsonid; (2) a
Bl 5103450 SRS DA SAS] o B RAE b otrene

eMRREoH, ifeMexdrbple themeRMakor ﬁt‘éﬁmgﬁ?zl)aaﬁﬂ' &Wﬁérglc agents, for
conpr | Si n%et he active i ngredl ent (s), d the inert

Hye \irysearnici> AV rp@qptgemmgwchms tiotropium

Abn fseeqerog%%ti mﬂaﬁxﬁnﬁ&gfafg\eﬂt @rspnﬁng%opéxa;ﬁ@% @%&Qh SPk&toprofen. -

rom di ssocl atl on one or
| ngr edhemeaightaatid eidhe fitdtand segpetbadiverrgretientssmay be varied and

AP ROR e eBR oy Rolsifirk BBR; &y eotve dose

pf escvill benyseatt | on. encorrpass any conposition rrade by

adm xLn of ention, addi t

et v B B R D5 BhakaSs o HERmA e 45 &8 dpmaguad of the
gwehiore mlls of Eb@rs@haammw@hu@maé isevormg. @ fthé Bendition to be
F)rﬁesent nvention conprise a npound  of

3'erianshWHR the, Padiculas qumogaﬁ@fﬂd it royite of agmmlstratlon and will
BERSERY BY bbfediine ARLaRIcAPIrRI ad el ih B &ﬁgrma%BQtléE?)ért It will

al so contain a pharnmaceutically acceptable carrier and
éb@.@ﬁsaaps}ordmetp thp @agp eight andgiespenrse ef thenadivisiual patient. In

gran arg’ﬁgllg%gé %mlé‘mtﬁﬁﬁé T'achege di Er{oﬁ{ godift Os(ﬁwrﬁg to about

ceutlca € non-t ox
a6 mg par kgdiody wengfdlom dinmgminad rpgefarabl;b@@ésn@to aloud §Oamgjper kg,

S5 PRSP 08 B s 008 o B, e ot
hénd; streay bé Ingcessanyrnuseniddages ceitdiestiiose lidudgsonte cases.

¢ °”p°}irr18tn8r aéprla%t g{ tﬁg Srnetsehtrm\%mhon provides pharmaceutlcal compositions
which comprise a compound of the invention and a pharmaceutically acceptable
carrier. The term “composition”, as in pharmaceutical composition, is intended to

encompass a product comprising the active ingredient(s), and the inert ingredient(s)
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In therapeutic use, the active conpound may be
adm ni stered by any convenient, suitable or effective
WO ourAa2908ui t abl e routes of adm nistration are RODGB2G06/001638

those skilled in the art, and include oral,

I ntravenous, rectal, parenteral, topical, ocular, ‘

nasal ; buccal and pul nonary. Del‘i’fvery by inhalation is
referred. 20 Conpositions suitable for admnistration
airmﬁa@&tqa&mawtw\%mcmm gt make updbe carrigreps well as any

Brodiuet mm.énugé&@ﬁt Bﬁ‘éct r&r KRR oﬁorﬂs&%rhﬂné 511 SRR /oeﬁ?/’uon or

conp03|t|on e oslitlon
agyrebatiast ofaryitwe or:mmmfrme lﬂgr@jlentammconadlsaomatlaﬂrm ene or more

{iﬁﬂgrlﬁgc’r%lehge of‘ﬁ‘é qqg%rqu%sogprggg c@{}eﬁnﬁ]g céag;\s %f Bﬁe or more of

tﬂ\et mgmedlemtsby Aacqrdtngiyt atbé q:hmtriaodutuo% donmas:tioosoaethe present
der st pqd, howeve

PiautdT, eBabpsss ey grmstian Fate Bl aaging, S amiund of the

inivehtiahe E@ﬂlﬂoh&l @btive |M@’édl%ht(s)oéniﬁ Bﬁér%a%euhdﬁﬂkl Hgbéb]aﬁlb @xcnplents
act i vit e specific conpound that is used

age, B%yp%meﬁ?utw@# SOMRoSHIGNE| of HitnIPresea dng@%mf cemense a
S6thp&INd oﬁthé‘%v@ﬁn@}?é‘é Bh abiad :hgu‘bdlérﬁ ®r é‘bHéﬁgQ%eutncal#y acc;:‘ptable

adm ni stration, rate of xcretion
galhéhergelyand a}ﬁy als@ eaiiain; aypharmekeutitiady :anseptble carrier and

Mﬂﬁ{agy‘r’b{h%r{h%ﬁagkﬁﬁ@ﬁw dffﬁ’é %emevt@r@{ Mma@&&*ahy&cceb&%ie salts”

act1ve’ conpou
iefersdp aatt$ pte@Qrede phay'mbeemtcehaaambpmma neattoxt pasés or acids

e LG Regle Yo DB R B orilt Rsed ARG LY OF e

i nve nAnpsuntab}e rkmetqamfadanmdtrﬁmnanér%e?@ﬁﬁlbyé@ﬁﬁ @rovndmg a mammai,

PCT/ G320 7/0016 E gsvfﬂp ns onffor % L%

GRS ghugan, wig an eieaive dasaos of ?&BWOHP B pgﬁgsenflgyentron

I@ﬁ&ﬁtﬁp@uﬁ@rusé Sipei dttife l@bﬁ‘@‘gluhd 511?&%/ H@b@frﬁiﬂsi@fﬂ%ﬁg}l r.=lih§l|c©hvenlent
e for use in.a

el | ant t
R b SlTRENEK DI SpA R foulesP dHFTiniskaBae AT Known to those
sifedl e artAv2RéudsTS: ﬂ%ré@ﬁb@f%bc@ﬂ%dﬁgﬁreléztoplcafl ocular,

(CH4F2 and i sobut’ ane) . In a pref erred enbodi nent

Haral %ﬁkawul@oeafvp&elwemquhamon iwRieterstd.is in
dry pe sﬁleﬁénsuﬂ‘téﬁle ?{ﬁ'lédfﬁﬁégéﬁb gfi'nlﬁdé(tldﬁoﬁﬂeel(nown and may

i nhal er (DPl'). ypes o0
'Nplé!ﬂé [FaFers Iaé@/qr (ﬂ”U@I@Bﬂb@tré}r ebvwow@rfpn lse msmaihcmptmtlons The

@ﬁé@&ﬁﬁay%ﬁaﬁﬁbpb@s}t "c‘jé 9ﬁ1tof ﬂv&l éul[@(q algr%feraglg aunit

exa
dnaer qupnsasltbs an’m;dm)mmund |ataemdamommt df apg&o dérmger

BT ¢ b€ ] Sl Sbrdl LBThb) B Felerli bhanyalfable methoo
Rmmﬂfon@@(l"edﬂ ¢ thd bety It Wily bbawriestodd,shawsliednthat the specific

RGP a5 Saictbyl GEHen 4inba h vaidhy b fatiass including the

a‘cwwp@f theogpécﬂrc cépaHathapfs ﬁshﬁi 'tlﬁ'é/ Q@é' @cﬁldyz&/e@t dlet general
cani ster 15 Lecithin, NF Liq. ng / canis
health and sex of the patient, time of admmlstratlon the route of admnnlstratlon the

rate of excretion, the use of any other drugs, and the severity of the disease
undergoing treatment.

For delivery by inhalation, the active compound is preferably in the form of
microparticles. They may be prepared by a variety of techniques, including spray-
drying, freeze-drying and micronisation. |

By way of example, a composition of the invention may be prepared as a
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Trichi orof | uoronet hane, NF 4.025 g / canister.
Di chl orodi f 1l uoronet hane, NF 12.15 g / canister.

w@orpoemees of the invention may be used in conbCT&BR@N/001638

with other drugs that are used in the

treat nent/prevention/ suppression or aneli oration of

the di seases or 20 conditions fi& which present

conmpounds are useful. Such other drugs may be
@dﬁpensjmmmdieliwyérorm atrebaligkrian asran aerosoitin @diquixhprppeliant, for

R Y T T

tidweusennenP Mo arezkmcsmdtocthelskiﬂ'e@ persenpshd/inslude CFE-12( HFA-1 34a

T 2R Ce e AR AR AT BT Bobugens

C 0 rrpo u:m e ppdfetrbe ehfb\baﬁﬁérﬂ 0f ihe iRVt TesbmRRERIAG ﬂf&' idfvention is in
phar maceut i cal nposi tions of the present

|dﬁ30%WQM°mhémeé'V9%§@QWb’ PRIElgr @Balpa( lbridagy types ef DPl are

®hB&A. active ingredients, in addition to a conpound of

the invention. The agents of the invention may be

admi niMicepeadicies fprdelivery lyadminigsaiinnonay befosmatatedwittaexcipients
cayyfi t [ or a pr.essuge-dr.i i

BBl BIY' 9 Pleasel | PRl 73 . Py soffuiation,

micropagiclesahaipe fomuladed with Ergelcarsegmoiidesthat aid flow from the DPI

PSSR b AP-BLEHPS O\ RhaT D B GEJefeba s ey
atdeaveds mapsmbﬂién dabﬂyrﬂmlcsij@h@t@g og %ﬂggteglftl?]aw g(r)] “tmh .

conmpounds e dosed ,as e

i nhal ?% a&ug&gosql aﬁa I"B’i?ﬁ‘tioﬁ ke ﬁﬁr? pemposition is:
C ONPOo Wrspounkicof ATInveRficrat | on for ivg /@BMisidp 2007/ 129060
PCT/ GB2007/ 001638 16 additional |y contain excipients,
such &8CthiRyNBLISIARC. propel | ant-d3 M& GRNISRE gen in t he

case qhichRI&IRForAShARES! NE, Sur faess gggémg e?ubst ances,

enul sifiers, stabilizers, preservatives l avori ngs,

fill e@cm@roglﬂupmﬁﬁéme NF he cdle1@ / pavidier. i nhal er s)

or, | fCong@gIn%@ f’l‘n%?m dritibh yt?eicﬁée\‘je?n ﬁgﬁg@rﬂﬁgﬁw@gﬁgh&irugs that

t he I'n h at1on,
af%usaﬂhlhItb@treatment/pra\kanchn/aepmesnen of ametionation pathel diseases or

SR BB B AR B, S50 oo mey bo

pelmlresttered nbgddi troote tand he @e avhourndaphmdrienly Spse®r therefore,

ander ear - h d containers (e. - .

RERRMBEactay &5 R BT yitR S R bkbniir e daertion. When a
emnbbum@ofaheltﬁvfeﬁt‘om@f&)édbéhteﬂilﬂir@médws)ywﬁchné’@rtrﬁbl%Cbth@rdrugs
aer osol s, particular in the case of

AnR2qEiace ugcarqumo%tfoq @eﬂﬁ'ra%@ %‘Gf‘u?ﬁhSFlsdrU% dn addition to. the
@Mﬁhgbé\rﬁd eof( Qhél inbbstdmlier prekerrdipt a‘ilc‘ébfdlﬁgly, the pharmaceutical

Tur bohal er(r)or the inhalers for exanple as descri
AO@B@%QH e Mese davestionyintluds thoseHbalclap 6anigin ene or more

bitRr B&\@%ﬁﬂ?récﬁéﬁé‘tlh 80BN 18§ ceh@%gha%f %C@bghm to the

15 pro es of ow n enes and exa

- usi ngThg@gepts eittbe imentionlnsay beqehdmmlstered in mhaled form Aerosol

generation can be carried out using, for example, pressure-driven jet atomizers or
ultrasonic atomizers, preferably using propellant-driven metered aerosols or
propellant-free administration of micronized active compounds from, for example,
inhalation capsules or other “dry powder” delivery systems.

The active compounds may be dosed as described depending on the inhaler

- system used. In addition to the active compounds, the administration forms may
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- preparation of

are further exenplified by the follow ng specific
exanpl es. Moreover, by utilising the procedures

waolescngeed with the di scl osure contai ned her ei PCT/GB2003f001638

ordinary skill in the art can readily prepare

- addi tional conpounds of the present invention clained

herein. The conpounds illustratl®d in the exanples are

not, however, to be construed as 20 form nﬁ the only
g?éiﬁiu@ntaﬂmontgmc@mlw &dich ast for exarople: pwwpeliamis (e.q. Frlgen in the
%’é@@pbie?né‘té‘rrebhﬁ%rosbk “%ﬁ&%@a&?& a%db%ta{rrfgég;réﬁ'lulsmerﬁ stabilizers,
Thiesarvatives| flabringst iﬂ@r&u(e gvxjalctoseeacﬂné gasmade pewde:dmhalats) or, if

YR R AAPPORIY ocodur o can' be used to

pr eparlﬁ)rttﬂimparpoeeﬂpnuhdlatlorifa IEI‘@ eniperoi dystemstdre available with

f
R0 R &Y RimUud Beficio e sai be 05Tieteigd and anpiistered, using an

detsatidreRcRARME QUL |sh§mﬁbﬁnaﬁb%ﬁhe Jah%nf rlﬁeao@mo@h t8fthe use of
base form correspond |n§ato i sol ated salts can

FelRptose é@pwrsn@m)@mr andnpeartshaged Lﬁqrﬁ@n@r%é@e dlebulator®,
e
g};déltqpé aci gﬁg% y rocglbgér(?@ﬁ%ncg%&g%zgg@r act HQ@?@]‘ for metered
tA9E03al% ¢ PArdiaular indhecase gpowdeniabalersiaguanbeasiof tachoical solutions
Y
o peplaltl g ikl ARRLRKDD Lrpiipld Sng PhHlersioy gyamele as
alesctieed PRaA-080%3RM)cal Iy acceptable salt by :
Sbd n organic solvent followed by addi t i on

Mﬁé%t e acid or base and subsequent

evaporfte mnpqnlralslqjltmabrmnt mventiorstan be grépared dctordig to the
be ne ess Q 11‘:3)Hrote reactive f ctlonal rou

Siftoligtoly

pogF K 01305 G65/C1598 eRYotb aeiyials, and
bfe hhrthér @Remprﬂy@by)the 'fb"dw'@ leﬁ@@nﬁﬂ@éﬂ M(ﬂebm by utilising the

ref arat i ounds of i nvention to-avoid
e u@ﬁﬂsgqﬁcgae‘gynﬁ e @a‘eip%we can@'ne@darelanom%qm#gawkﬂl in the
tdﬂﬁ:én@éﬁ@itw RBp&e adﬁﬁi%nﬁ%%&ﬂﬂas oﬁﬁ@\b?éhte'nf)lﬂ%n ion cIa_ll_med herein.

protecting groups, exanpl e those describ
Whegpasapul d"tvstra@d M theyexampies areon@t;hpwevgrn d@p@ gonstrued as

%mﬁgghé?l}ﬁ%ou# tha0 \%id%ved és #invehton. Wexgm;eﬁes further

be us SOf elnvenlonrray e pre
dbsatd dajaitsdor the nremarataon ofithesompoenaids of tise pmeet investidn. Those

S Bl e TR T i e Bionsan

25

30

(Popeassasloj the following preparative procedures can be used to prepare these
compounds.

The compounds of the invention may be isolated in the form of their
pharméceutically‘acceptable salts, such as those described previously herein above.
The free acid or base form corresponding to isdlated salts can be generated by
neutralisation with a suitable base or acid such as sodium hydroxide, potassium
carbonate, acetic acid and hydrochloric acid and extraction of the liberated free acid
or base into an organic solvent followed by evaporation. The free form isolated in this
manner can be further converted into another pharmaceutically'acceptable salt by
dissolution in an organic solvent followed by addition of the appropriate acid or base
and subsequent evaporaiion, precipitation, or crystallisation.

It may be necessary to protect reactive functional groups (e.g. hydroxy, amino,
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OAr OAr i) :::nR, DMF, "X O Ar Bromnation /-O NH
NR Br 1, O -~ , Br I , Oii), A' A' A

w207 129ek@r - NH2 H2N-1 i nker - NH2 NaHCO3, CH3CN NetlZGB2007/001638

CH3Cf Ar OOA Ar OO Ar :xllinker_rx yl~ NNOO
NNO A' A" Ar' Ar' 1o Schene 1 WD 2007/ 129060

PCT/ GB2007/ 001638 18 O Ar X =l ddvi-ng group e.g. Br

""TONH Y = spacer eg (CH2)" N LIO G =reactive group

dhig. orcoarboxydr i iRteymieliakes uyedin XheypeepaaatiorDNE compaunds of the

o 0 o BRIy U8 matoncr
tineoompourmds. Conmdentionar prAteo@w@gch@sQS; eka’mbieﬁhﬁée (ﬁésg\ilﬁbd by T.

N Ar' ' ' RN - RNHZ, i .
DL Bkt 5 oD o s D v
ldnB Sons, 1999, may be used.

Compounds of the invention may be prepared according to the routes
illustrated in Schemes 1 and 2. '

A o A o
Riay 2
HN N
/,l:jﬂ'“'ﬂ J\ﬁr\n—n
oo , 07N
Ar' ‘ Ar'
RNH, : . RNH,
CH,CN ‘ NaHCO,, CH,CN
base (optional) base (optional)
A o Ar
Q . % 4" iNaH, DMF, RX "
07NN Bromination .~ 7N -0 [N
— : T oBr
B ~No N“~O i) Bromination N0
Ar' A Ar'
H,N-linker-NH, H N-linker-NH,
NaHCO,, CH,CN NaHCO;, CH,CN
Ar o o A At o o Ar
HN _ NH ‘ Ry~ , N
A | N—linker—N_ || A A | N-linker—N_ || A
0PN N0 o™ N NSO
Ar Ar Ar' Ar'

Scheme 1
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Bi functional "~ ~N ~O O-"N' N O Ar' Ilinker nolecule
Ar' Ar'  Schenme 2 The follow ng Exanples illustrate

wo b@7itespemt i on. 5 General Experinental DetailBCT/ABR007/001638
sol vents and comrerci al reagents were used as
recei ved. Where products were rified using an
| sol ut eTM SPE Si Il cartridge, olute SPE Si
cart i refers to a pre-packed pol ypropyl ene
coI u cont ai ni ng unbondeanleavm/mLedgsﬁrl ica wth
|rrCegI particles. with ﬁg@ f, 50 pm and
noni MaN"BOA porosity. Wer 'eﬁc JR %? GPETM SCX- 2
cartrlége was used, IsoI ute SCX-2 cartridge' refers to
aypre- packed p p<rY e col utm contai ning -a non
le] D%gped propyl s Onl c acid functionalised silica
strong 'cati on exchang® sorbent. “Isolute Al-N .
cartgigdge' refers to acpre-packed ps ywpropyl ene

W&W ai we%dmnwww age
partit] e\ si z@uk®n200 & 120 di ameter. 15
Prepar%pl%e faigr @oleayiadi t i onﬁr HPL S‘ tem 1: ~
Cl8-reverse-phase colum (100 x 22. 5 mnl d CGenesis
colum wth 7 pm particle size ing wwth a
gr adi erfBf* " water + 0.1 %fo ?h'ﬁ*ag‘%:“l d; B:
acetonitrile + WD 2007/ 129060 PCT/ GBEO%?/ 001638 19
1°f I’T\l(C acid at a flfowirate ofy 53 n and
NIN'OE 1% mi n |n/\F>ea i Ng ke By SJI ection at
'23§r ’%on‘pounds ver € obtei ieed a@t drmate salt
where dfated. HPLC syst em2: 018 re\‘)’erse phase

end capp ok (250 x 21.2 ARENRicgzol uMm with 5
5 pm p‘}gﬁ%}qe g?ge) eluting wit h:l.gcpgradl ent of A

wat-er 0.1%formic acid; B: adetonitrile + 0.1 % -

formc gcid with a fIOV\bra;\re typicalhy 47 m/mn and

grao‘%ﬁel‘p!\g{%p 1 %nmin H:@ﬁfé.ﬁ g NExﬁ\rﬁf‘%etectlon at
256N tmdg—me ajlned ‘as _t h rmate salt
wher € s%aped i deasyst em % 20 CfB-Rever se-phase

end- capped colum (250 x 21.2 mMm Gemni colum with 5
Bohealet2cl e size), eluting with a gradi ent of A

water; B: acetonitrile with a flowrate typically 17
mM/mn and gradient of 1 % mn increasing in B. W

det ectiHa¥onbwinBExamplesfliraty seeimvdntid®l 8- r ever se- phase
end- capped col urm (tZ 0 x 21.2 mMm Genmini colum wth

i aenpr 2 eluting with a gradient of A
wat er ’Al%ol\l’é?@'bm tdmmetdifvesgérs were used as received. Where products

were purified using an Isolute™ SPE Si Il cartridge, ‘Isolute SPE Si cartridge’ refers to
a pre-packed polypropylene column containing unbonded activated silica with
irregular particles with average size of 50 pm and nominal 60A porosity. Where an
Isolute™ SCX-2 cartridge was used, ‘Isolute SCX-2 cartridge’ refers to a pre-packed
polypropylene column containing a non end-capped propylsulphomc acid
functionalised silica strong cation exchange sorbent. ‘Isolute Al-N cartndge refers to
a pre-packed polypropylene column containing neutral alumina with average particle
size 50-200 ym and 120 A pore diameter. ‘
Preparative HPLC conditions:

HPLC system 1:
C18-reverse-phase column (100 x 22.5 mm i.d Genesis column with 7 pm

particle size), eluting with a gradient of A: water +0.1% formic acid; B: acetenitrile +
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typically 17 m/mn and gradient of 1 %min increasing
in B. UV detection at 254 nm HPLC system 5:

wEi@7neaper se- phase colum (250 x . 21. 2 mm LunaPCDGBRW7/001638

with 5 pmparticle size), elutlng wth a gradient of
A water + 0.1 %formc acid; Bygacetonitrile + 0.1 %
20 formc at a flowrate of 15 ﬂr?/mn and gradi ent of

@%ﬁgﬁ&gﬁé sgas {1}@’? 5é|t§ [yr 5"@4{ ﬁgk& g drg%ht 8* 1‘%% nr?rggrgasing inB. UV
gbwictioh at 230 M. Gotipodnds WeteobtaRledidsaherfdrdalé shlt where stated. -

Cl8-reverse-phase colum (30 'x 4.6 mm Phenonenex
%artlcle size), elution with A- water + 0.1

% f or gj18-raubide- ;ﬁase%ﬁd%@@b@@ bblﬁmnqzsonl DnfroGEini column with
acid. Gadient: G.adient Time flow m/mn %A

5100 particiesizs), lUpg Wit gsgmdient 5 A wa@rglsosbkzs/%ﬂnlc acid; B:
afé)toﬁpr%é +§1G/Ofo¥m§}i1§éd |thD‘?atfl%ﬁ\F ia@é‘typldoﬁff}/ 1ﬁ|-n$I/mHVar{d18|%dlent of

det ect
|1 wmmcmsmlh@d uv Eete@mqrbatp’%falwmp@@mpwf&d%ware obtained as the

007/ 129060 PCT/ GB2007/001638 20

W%@ h’ﬂg éQ@Et%ers M cromass ZMD with a

B]:'&Osymmé} Iohase colum (30 x 4.6 mm Phenonenex Luna

rticle size el uti + 9 .
For m O Bcieersg: sk lngiapef Boltniteqp 1 ol @By column with
@rm antcle §zé§l; éldtlﬁ@tmth'él gradfehbw Advaten BYécéBnitle @@thm flow rate
5 95 10.5 2

Bihissly 15 Tl andLgradient o Lo g nazpasing i B0y dsreclph At 254 nm.
ﬁ-ﬂ’L’tﬁswtémél n-1ine W det ector) M5 i onisation nmethod .

- El ectrospra ositive and negatijve i 15 LC- NS :
met ho& 18- nﬂe@fs)érérga@emr@rqe@md@@ﬁ%w @50 212 i Gemint column with

Gl RIS SRh astitP AT GARfnK of A9 WElfer; B: MeOH with a flow rate

_typically 17 mi/min and gradient of 1%/min increasing in B. UV detection at 254 nm.

HPLC system 5:

C18-reverse-phase column (250 x 21.2 mm Luna column with 5 pm particle
size), eluting with a gradient of A: water + 0.1% formic acid; B: acetonitrile + 0.1%
formic at a flow rate of 15 mi/min and gradient 'of 1%/min increasing in B. UV
detection at 254 nm. Compounds were obtained as the formate salt where stated.
LC-MS method 1 |

Waters Platform LC with a C18-reverse-phase column (30 x 4.6 mm
Phenomenex Luna 3 pm particle size), elution with A: water + 0.1% formic ac’id; B:
acetonitrile + 0.1% formic acid. Gradient: ‘
Gradient — Time flow mi/min %A %B

0.00 2.0 95 5
0.50 2.0 95 5
4.50 2.0 5 95
5.50 2.0 5 95
6.00 2.0 95 5

Detection - MS, ELS, UV (100 pl split to MS with in-line UV detector)
MS ionisation method - Electrospray (positive and negative ion)



H ggins Clipeus with 5 pmparticle size), elution with
A water + 0.1%formc acid; B: acetonitrile + 0.1 %

wo oooriizdoeci d. Gradient: 20 Gradi ent - Tine fl oRCHGBRINT/001638
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%A %8 0.00 1.0 955 1.00 1.0 95 5- 15.00 1.0 5 95 25
20.00 1.0 595 22.00 1.0 95 5 ég 00 1.0 95 5
Detection - M5, ELS, W (100 pl lit to MSwith
é{}{ gezt ector) 30 MS ionisation method -
EPectrospray (positive ion) LG M nethod 4 Waters

M cr omemﬁm%$ mo GiB-4 @n@n@eemms@%dwmn((éw 4.6 mm

S W t article size),

Plietofhet L5 3 balelecsiad)s pmilo i d eters: Ovigs fomic acid; B:
2865tHAIRNO6 0. PLTORRIARIY. €RaGas: 21 acetonitrile + 0.1 %
formc acid. Gadient: Gadient - Tinme flowm/mn %A
8 0.00 1.0 95 5 510010955150019(5)2920
2 5 0 5 25.004.0
octectlon s, BUNOII8 1 opi 46 vt

0D ne UV detecB&) NS i 85 satl on Sethod -
Ebggtrospray (posigti ve ion):Abbreviations used in the
experinmental sec |on 15 = di chl"or onet hane DVF =
N#-ROdi et hyl f or ni de HPLC5= hi gh pegbor mance |iquid
c,ygemat ogr aphy %2‘5 = indugtrt al net ﬁgl ated spirits RT
= roomtenperatu 20 Rt = retentiof”tinme THE =
t@00ahydr of uran 2.0 95

Detection - MS, ELS, UV (100 i spit to MS with in-line UV detector)
MS ionisation method - Electrospray (positive and negative ion)

LC-MS method 3
Micromass Platform LCT with a C18-reverse-phase column (100 x 3.0 mm

' Higgins Clipeus with 5 um particle size), elution with A: water + 0.1% formic acid; B:

acetonitrile + 0.1% formic acid. Gradient:

Gradient — Time flow m/min %A %B

000 - 1.0 95 5
1.00 1.0 95 5
15.00 1.0 5 95
20.00 1.0 5 95
22.00 10 95

25.00 1.0 95

Detection - MS, ELS, UV (100 pl split to MS with in-line UV detector)
MS ionisation method - Electrospray (positive ion)

LC-MS method 4
Waters Micromass ZQ2000 with a C1 8-reverse-phase column (100 x 3.0 mm
Higgins Clipeus with 5 ym particle size), elution with A: water + 0.1% formic acid; B:
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WO 2007/ 129060 PCT/ GB2007/001638 22 The fol |l ow ng
i nternmedi ates can be prepared according to the

wo edjognegec® gi ven: Internedi ate Structure Ref eP€nG®82047/001638

o1l ' - o NH W?2006/082412 N~-OFF NNHH2 ~O

"N yN~AN 1'N-N N O\ W2006/082412 N ~O O O O0--'N FF

\' 1 I / FF 3 fo N-N~-B~ W2006/ 412 NOL F FF NN

F-E OHHNOH 4 ~Q( N-NINN)rN O W2006/ 082412
fpctonfls b idesbiete apld padiph’ 0 5 VoA By )
WD2006/ 082412 OF FF NN ct~y Flo 6 -0 N --N--N

ot P 082432 mymin %A %B
000 1.0 95 5
1.00 1.0 95 5
15.00 1.0 5 95
20.00 1.0 5 95
22.00 1.0 95 5
25.00 1.0 95

Detection - MS, ELS, UV (100 pl split to MS with in-line UV detector)
MS ionisation method - Electrospray (positive ion)

Abbreviations used in the experimental section: |
DCM = dichloromethane
DMF = N, N-dimethylformamide ,
- HPLC = high performance liquid chromatography
IMS = industrial methylated spirits -
RT = room temperature
Rt = retention time
THF = tetrahydrofuran



N--OO-'" FF FF FF W 2007/129060 PCT/ GB2007/ 001638

23 NN 7 ~ 0o N'- N-v-No' ~ W2006/082412 OOF F FF
WGER00NI2060/ 024700 8 ~O1 NH N ~O C O W2004PORGBR®7/001638

9 - NHN--O F F N W?2004/024700 10 "Ol NHN~-O H

I %HH Il 11 ;"o |l N ~~N~N~~N;, Y O" W2006/ 082412

NOONFFFF N OO1 12 -0 -~N; v-N o”

W)ZO.O qjhg%lldb%wzlng interm%digte':s ca'?\ be prepared according to the reference given:

| Intermediate | Structure Reference
N
o]
1 oy W02006/082412
N0
. O
F
: %
2 TN N AT (0T | WO2006/082412
s IR oV
Fl ' LF
” .
3 »o‘E?. N WO02006/082412
N0 -
A
Fr .
N . %
F3F
o H H)N\IO H ¥
N N ~~
4 T YWY wfog\ﬁo W02006/082412
A e
Fr Fr
i
(o]
5 O N e W02006/082412
N""0
A
LF
H o]
NN LN
6 S5 Re O;Qfo WO2006/082412
A O
Fr Fr




FFFNN o013 ,'0 N-"-N-"--N o W2006/082412 NO
NFFi FF FF W 2007/ 129060 PCT/ GB2007/001638 24

wo pdoenemwed ate 14 0 ,-'--ONH N O F F Pol yphpepbarios/001638
acid (17.2 g) was suspended in THE (90 m) and stirred

- _mechani cal l'y mhilst‘3;5-difluoh§ghenylurea (5.40 g,

31.4 mol ), 4- 5 cyanobenzal de e (4.94 g, 37.6 nmol)
and ethyl acetqg . i - :
added. The resylting|m xture was heated |at ref 'lux for
17 h, and then |l eft room (flenperatureg for 48 h. The
sol yent was rernove nder ..r eduged_ pressur
resi|due partitioﬁ?d' Efﬁ@@ﬁf“ §S\and Eté&gﬁﬂ$%%6§é412
organi c |l ayer vas ed 'w t wat er, aqueous sodi um
car Qonat e solution&ﬁigkpr brine and dried
(MgSH4), 1o filjtered ahd cohcentrated. The resulting
foarwas purifijed inytwo batches on a BiotageTM flash
chr gmat ogr aphy |[cartridge (90 g), loadingl in DCM and
elutling with 127.5 25% Et OAC i n i so- heW:dD2804/024700
f oam& hus obt ai jneg triturated with iso-
hexgnes/ Et 20, tjhen pected as a white [ solid by
filtjration, subject to one displacenment wash with
2:1 i so- hexanesl: Et 20 and dried in a vacuumoven. 15
Yielld 6.63 g (p3%9 KEC M5 (Method 1): Rt|{= 3.55 mn,
mz|= 398 [ MFH |+ | rnmediate 15 o1 NH NO F F 20
Intgrnmedi ate 15 was pf epared from 4-j odob@w2abd4024200
- et hyllg acet oacetjat® Yy ghd 3-(trifluoronethyl)phenyl urea
using a simlar he |

met ? °to that used int
E - -
F

10

| W02004/024700

11

W02006/082412

12

“WO02006/082412

13

WO02006/082412




preparation of Internediate 14. Yield: (25% LC M
(Method 1): R = 4.17 mn, mz = 531 [ MtH + WO

wWQeO71198060 PCT/ GB2007/ 001638 25 I nternmedi ap€T/G82047/001638
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I oNH Br I N 6 | Fb FFiInternediate 1 (5.00 g,
11.7. mol ) was di ssolved in chl o%%f orm (140 -m) and 5
bromne (1.87 g, 11.7 mml) was ded dropwi se with

SERLL fter 30 mn, a few .nore drops of brom ne
: Fnér.H t% ntil the orange col our renained.

Evapor affi on of the volatile materials gave a yellow

“foam Yiel d: guantitative LCG-MS (Method 2): Rt.= 3.82

m n, : 508/ 510 [MrH + 10 The fol |l owi ng

i ntergregi ates were prepared in a simlar manner: LC MS
geur sor' Internediate Structure Yield (% R
(mn) + intermediate Method 1 NO17 - ' NH 8
94 3.78f4 4/ 476 6r NOClI N O 550/552 18 Br, i NO 9

100 3. f2)[ MFCH3CN] + F |
F F :

.~ Polyphosphoric acid (17.2 g) was suspended in THF (90 ml) and stirred -
mechanically whilst = 3,5-difluorophenylurea (5.40 ¢, 31.4 mmol), 4-
cyanobenzaldehyde (4.94 g, 37.6 mmol) and ethyl acetoacetate (3.97 ml, 31.4 mmol)
were added. The resulting mixture was heated at reflux for 17 h, and then left at room
temperature for 48 h. The solvent was removed under reduced pressure and the
residue pértitioned between water and EtOAc. The organic layer was washed with
water, aqueous sodium carbonate solution, water then brine and dried (MgSQ,),
filtered and concentrated. The resulting foam was purified in two batches on a
Biotage™ flash chromatography cartridge (90 g), loading in DCM and eluting with
17.5-20-25% EtOAc in iso-hexanes. The foam thus obtained was triturated with iso-

‘ hexanes/Et;O, then collected as a white ‘solid by filtration, subjected to one

displacement wash with 2:1 iso-hexanes:Et,O and dried in a vacuum oven.
‘Yield: 6.63 g (53%) .
LC-MS (Method 1): Rt = 3.55 min, m/z = 398 [M+H]*

Intermediate 15

Intermediate 15 was prepared from 4-iodobenzaldehyde, ethyl acetoacetate.
and 3-(trifluoromethyl)phenylurea using a similar method fo that used in the
preparation of Intermediate 14.

Yield: (25%)
LC-MS (Method 1): Rt = 4.17 min, m/z = 531 [M+HT*
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1182 |

FF 19 Bi 10 100 3.77 454/456 N O H HH WD 2007/ 129060
PCT/ GB2007/ 001638 26 LC-M5 Mass Internedi ate

w@eooaazwse Precursor Yield (%9 R (min) [ MtH +PCT/GB2007/001638

internmediate Method 1 20 NH 14 100 3.70 476/478 Br

- NO FbF 21 BO, | NH N~O 15 100 4,31 609/611 F | % FF

Internmediate 22 NN ILBr 0 ~-00er Br NOON Br

FFIl FF FF Internediate 13 (32 ng, 0.029 mmol) was

di.ssolved in chloroform (2 m) and 5 bronine .(4

m@f@gdimamdded. The solution was stirred at RT for 1
af ter which the 'volatiles were evaporated. The

- productj was obtai ned as a cream foam Yield:

quanti glative LCG-Ms (Method 2): Rt = 3.35.min, mz =~
+ WO 2007/ 129060 PCT/ GB2007/001638 27 The
wilng i nternedi ates were prepared in a simlar

I /'EFC-I\/IS Mass Precursor Yield Structure Rt (mn)
O . . .

foll
marneie
i ORF

Intermediate 1 (5.00 g, 11.7 mmol) waé dissolved in chloroform (140 ml) énd
bromine (1.87 g, 11.7 mmol) was added dropwise with stirring. After 30 min, a few

.more drops of bromine were added until the orange colour remained. Evaporatidn of

the volatile materials gave a yellow foam.
Yield: quantitative

“LC-MS (Method 2): Rt = 3.82 min, m/z = 508/510 [M+H]"

" The following intermediates were prepared in a similar manner:

LC-MS Mass
Precursor | . .
Intermediate | Structure . Yield (%) | Rt (min) [M+H]
‘ intermediate 4
" Method 1

N ‘ A
17 /\oﬁ" Lo | 8 94 - |3.78 | 474/476
Br N’ko ' . E
o

|
N
[

(9}

=Z

: 2 w | g 100 370 550/552:
18 o :
N [M+CH5CNT*

Ve

£

moT

N
il

19 o 110 100 3.77 454/456

Br»No

o

H




intermediate (%9 Method 2 h NF F F 1338 23 o N

rN ' N-N""NY'N, 1SO", 4 100 4.60 Br '~00 H Q0 Nive!
WO bHI2006F F i FF F N CIO 1128 24 A0 Nko " 0PCY/GBBI0GA01638
3.38+ [MH FFi FFFF NN |1 1142 7 100 3.45 +
25 B~1 NO" ONO", [M FFEEFFNNBr- 1165 26
e0 No" oe” 11 100 3.36 + F F If°[M FFFFNO B 0 _
1168 27 Br N o U OAN-Br—12-100- 3. 46—+ FLM—FFFFN
f1 0 HH1228 28 eol Ngooursht N ON Bl 2 LEMS b6 ['%Tis
inferfRkbiate | Structure | Yield (%) | Rt(min) |  [M+H]*
: intermediate
Method 1
' N
20 »oééw 14 100 3.70 476/478
Br. N’kO
F’©\F
21 e XX |15 100 4.31 609/611
Fr

Intermediate 22
N
all

. (0]
0 AN

N
|
Br N/ko O o

Br
N

Qg 0

F

N
I?I
z (@]
+'\/\N/'t0/\
)\N Br

Intermediate 13 (32 mg, 0.029 mmol) was dissolved in chloroform (2 ml) and
bromine (4 drops) was added. The solution was stirred at RT for 1 h after which the

volatiles were evaporated. The product was obtained as a cream foam. -

Yield: quantitative

LC-MS (Method 2): Rt = 3.35 min, m/z = 1182 [M]"




F FF F WO 2007/ 129060 PCT/ GB2007/001638 28
Internmediate 29 0. o H~ok N OF FF Internediate 1
W@ 200002960 2. 331 mmol ) was di ssol ved i n anhydr opST/DBB007/001638
(25 M) and the solution was cooled to -10C under
argon. Sodi um hydri de (60% di spgl’73| onin 5 mneral
oiI) (93 ng, 2.331 nmol) was added and the reaction

St s st ek breate G FGE R *os

addeéd and stirring was contjnued at 0Q for & LG-MBer| Mass
2.5(h, after_which time sat| Preguesers pMielchi

m. . .
chl ori de (60SHHSIWRG Et OAC lfé‘g?@]l%.gﬁre degﬁt (Mp) | fon
prgani c- | ayer was separ at ed CH “alquétus SOTfieik8a 2
was |further extracted with EtOAc to (60 m). The

Organi ¢ éxtracts wer ell conbi hed and washed wil|t h wat er
50 (m) d sat™y" bri (30| M), dried| (Na2$04) and

ey apor. '\F/héﬁif\g Jas| purified on | sl ut eTM338
S¥g| i dgé “el lEk g s t h £)O- 30% Et CAE&Pn 6@%& ane |t H]*
pi ve th oduct as*g? pal ej yellow oil| Yielid: 783 ng[

57% 15 M5 ( MetF 2): R =4.31 mn, m|z = 585
MH - Internmediate 30 N_I1[1 |~ o olHook] Br N Qi

Mintermediate 29 (776 ny, 1.32| mmol)| was
[ 20 m) and N 20 brojrosucdi ni m de 1128
oAtvas addag. The sol bgjon |wagg

[M+H]*

‘ : 1142
25 /\oi\?. K \j@;ﬁo“ 7 100 | 3.45
. Br. N0 A O N Br [M]+

¢
i éﬁ) ‘

26 éoﬁvwgw S~y e 11 100 |3:36 1195
. (M

SV | |

N é*.) ~ |
9 " Yo 1168

27 /\B? l Ni;\/\(i?\/o\i;ﬁg:\ 12 100 3.40 [M]+

J
0 : : : 1228

28 |~y oty 12 0 {100 | 3.36

N0 [s] OJ\N Br . [M]+
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1.5 h and then the mxture was diluted with DCM (80
m), washed with sat. agqueous NaHCO3 (50 ml), water

w@ 3@7mye@nd brine (30 m), and dried (Na2SO4)PCT/GB2007/001638

Evaporati on gave a pale yellow gum WD 2007/ 129060
PCT/ GB2007/ 001638 29 .'Yield: quygntitative LG M
(Method 2): At = 4.36 min, nlz = 565/567 [ M Boc+2H] +
||pfefhBB@lcade 31 NO O \-NI HO NOi 5 F~ FF
'nternediate 30 (731 ng,.1.099 nmol) was dissolved in

, acetonl irile (20 M) and sodi um hydrogen carbonat e

(277 3.297 mmol) and 2M ethylamne in THE (0.8
m, 1. mml) wer e added. The m xture was heated at
802C0fo O@gsowedto cool, filtered and

evap I:lJL i due was partitioned between DCM
(70 N i0 water (50 ml). The organic |ayer was
separa o) and evaporated, and the crude product was
pur gf i on an IsoluteTMSi | | cartridge (10 g)

el urilng with 40-80% EtOAc in pentane to give the

product as a creamfoam Yield: 297 ng (46% LC Ms

( Met hagtePhedite F(1300°d, 21331 mdr) was‘ScﬁigscﬁlMoLﬂwaniagdrous DMF (25 ml)
Intermadlate 32. N Il O\--NI W I F

Epdithe selien wagcaled togd O under srgonaHepiimbyeiride (& disgersion in
infinefatbihds iy, g@ﬁh nQr%ﬁl% Wa)s-ad%& 8hd %é(}’l gt'g? gl d@]rb'ﬁ@ stirred until

wer e eva or ate resi due was
effervescence had ceased. N-Boc-3-bromopropylamine (610 mg, 2.563 mmo!) was

added and stirring was continued at 0°C for a further 2.5 h, after which time sat.
adueous ammonium chloride (60 ml) and EtOAc (60 ml) were added. The organic
layer was separated and the aqueous solution was further extracted with EtQOAc
(60 ml). The organic extracts were combined and washed with water (50 ml) and é.at.
brine (30 ml), dried (Na,SO,) and evaporated. The residue was purified on an

Isolute™ Si 11 cartridge eluting with 0-30% EtOAc in pentane to give the product asa

pale yellow oil.
Yield: 783 mg (57%) ‘
LC-MS (Method 2): Rt = 4.31 min, m/z = 585 [M-HJ

Intermediate 30

N
Il

O e
A K

| H
Br. N/&O

F>r/© '
FL ‘

Intermediate 29 (776 mg, 1.32 mmol) was dissolved in DCM (20 ml) and N-
bromosuccinimide (236 mg, 1.32 mmol) was added. The solution was stirred at RT for
1.5 h and then the mixture was diluted with DCM (80 ml), washed with sat. aqueous
NaHCO; (50 ml), water (50 ml) and brine (30 ml), and dried (Na,S0O,). Evaporation
gave a pale yellow gum.
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20 MeOH and | oaded onto an IsoluteTM SCX-2 cartridge
(5 g) which had been pre treated with MeOH After

Wo baeghzgego Wi t h MeOH, the product was el uted wi pem/2BR007/001638

amoni a in MeOH Evaporation of the UV active
fractions gave the pure productogs a pale yellow gum
V\D 2007/ 129060 PCT/ GB2007/ 00163§ 30 Yield: 221 ng

.9 (Method 2): Rt = 2.33 min, mz = 484

a""‘hﬁtwg?neduate 33NN I~~ Os O_x~[ N |
I:CI-MS (Methad 2): Bt N 4536 mix /2 =F5657567 [M-Baced8Hit e 32 (214
ng, 0.443 mmol) was dissolved in DCM (10 m) and 1,1
"~ thibcarbonyl di pyri done (51 ng, 0.222 mol) was
hdeiesbdidibes1sol uti on was allowed to stand at RT for- 48
h and then treated wwth a resin bound amne for 15

m n. ter filtering, the solvent was evaporated and
the crhde product was purified on an io |IsoluteTM Si
Il c i dge QSg) eluting with 0-5% MeOH in EtGAc.

TheQfrhct i onst cont ai ned product were conbi ned
ang gva Mﬁdo e residue dissolved in MeCH and

pas ough an |soluteTM SCX-2 cartridge (5 g),
fl ushi further with methanol. Evaporation gave a
WhF am Yield: 160 ng (36%9 0 15 LG MS (Method 2):

Rt F£ 3.91 min, mz =1009 [MtH + Internmediate 34 N 11
00 (N~&F FF Internediate 34 was prepared from
| nt er frdeiinaediate (31 eng,- LOY Mrwlpwoaa cissalved in acetonitrile (20 mi)

and sodium hydrogen carbonate (277 mg, 3.297 mmol) and 2M ethylamine in THF
(0.8 ml, 1.65 mmol) were added. The mixture was heated at 80°C for 3.5 h, 'a|I0\)Ved to
cool, filtered and evaporated. The residue was partitioned between DCM (70 ml) and
water (50 ml). The organic layer was separated and evaporated, and the crude

“product was purified on an Isolute™ Si Il cartridge (10 g) eluting with 40-80% EtOAc

in pentane to give the product as a cream foam.
Yield: 297 mg (46%)
LC-MS (Method 2): Rt = 3.71 min, m/z = 582 [M-HT

Intermediate 32

Intermediate 31 (292 mg, 0.501 mmoIA) was dissolved in 20% TFA in DCM
(20 ml). After 2 h the volatiles were evaporated and the residue was dissolved in
MeOH and loaded onto an Isolute™ SCX-2 cartridge (5 g) which had been pre-
treated with MeOH. After flushing with MeOH, the product was eluted with 2M
ammonia in MeOH. Evaporation of the UV active fractions gave the pure product as a

* pale yellow gum.
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20 using a simlar procedure to that used in the
synthesis of Internediate 29. Yield: (80% LC M

w@bkrhee®): Rt = 4.31 min, mz = 488 [ MtH t Bup&T/@82007/001638

2007/ 129060 PCT/ GB2007/001638 31 Internediate 35 N
It OO0 Br I~NF IFIF Int di ate 35 was ‘
prepared fromlInternediate 34 using a simlar nethod

t seds n the preparation of Internediate 30. 5
\P?S'Pdggfﬂ‘%@?/icws (Method 2): Rt = 4.41 nin, mz =

- AGBAMB AV it 2):BRi]=r2. 3B mhiar mézl: 484 [M@HN N Il Il O-~00

N1l< j, ~INININI OOONNO Fi i 6,17 IF F IF
IFIF 10 A solution of Internediate 35 (467 ngy, 0.751
NA®Rrhediat@ggtonitrile (15 mM) was treated with

NF bi ZS-am nopr opyl ) met hyl am ne (54 ng, 0.375 nmol)

0 um hydrogenéz?r bonate (252 ng, 3.00 mmol).

d at 809C for 3.5 h. After

g the m xture cool, it was filtered and the
fil oratye evap at ed. omat ogr aphy using an
1 N/\afffl /10 g), and eluting with .
o gave the pure product as a

lid. Y|eld ﬁ ng (43% LC-MS (Method 2): Rt
n, mz =113 + WD 2007/ 129060
PCT¥# 007/ 001638 e F
Intermediate 32 (214 mg, 0.443 mmol) was dissolved in DCM (10mtl) and 1,1~
thibcarbonyldipyridone (51 mg, 0.222 mmol) was added. The solution was allowed to
stand at RT for 48 h and then treated with a resin bound amine for 15 min. After
filtering, the solvent was evaborated and the crude product was purified on an
Isolute™ Si Il cartridge (5 g) eluting with 0-5% MeOH in EtOAc. The fractions that
contained product were combined and evaporated, the residue dissolved in MeOH
"and passed through an Isolute™ SCX-2 cartridge (5 g), flushing further with
methanol. Evapbration gave a white foam.
Yield: 160 mg (36%)
L.C-MS (Method 2): Rt = 3.91 min, m/z = 1009 [M+H]*

Intermediate 34

Intermediate 34 was prepared from Intermediate 1 and tert-butyl bromoacetate
using a similar procedure to that used in the synthesis of Intermediate 29.
Yield: (80%)
LC-MS (Method 2): Rt = 4.31 min, m/z = 488 [M+H-tBu]"



32 Internmediate 37 NN Il II \I Ij 00 ONNOO
ONI NNNI NN\OO F1i | F FF FF Intermedi ate 36

W@ 21007/129960 0. 156 mmol ) was di ssol ved in a m xt UPET/GCB200TIN1638

5

10

15

(30 M) and iodonethane (8 m). After standing at RT

. for 3 days-the volatiles were %evaporated and the

resi due was taken up into acetonltrlle (13 m).

IR%? 8 (4 mM) and sodi um hydrogen carbonate (39
n-g—@-s—ﬁ-%, . ) were added and the m xture was heated
at 809 under reflux. After 17 h the volatiles were
evaporajed and the residue was partitioned between

‘DCM (5 ) and water (50 m). The organic phase was
-separab¢d and dried (Na2SO4). Evaporation gave a beige

foa Aﬁp@lﬁi 181 nmg (91 % LC-MS (Method 2): Rt =
3. 20 1150 [M+ Internediate 38 NFF F O
OyON~ IQ~Nr~'N NHO1 NOj"OOF1s ~~ FF Nis
I nter 38 was prepared fromlInternediate 16 and
0.5 eq Fents of (2- am noethyl){2-[(2-am noethyl)

t ent - but ofycar bonyl am no] et hyI }carbam c acid

tent - BytetedRed ?5 wa¥ p?epsdré@ {réh lﬁi‘éh’ﬂeélide%zi Gé!ﬁg H%?rﬁ'lldr finethod to

the synthesis of internedi ate Yi el
(theturﬁmila)the Rtepar@ossﬁrimtﬂrmm@tﬁsoloog [I\/H—|] + 20 V\D
2@8@/_ 342@060 PCT/ GB2007/ 001638 33 Internediate 39 .

LC-MS (Method 2): Rt = 4.41 min, m/z = 566/568 [M+H-tBu]"

Intermediate 36

N N
g) i
o L 3 0
RS e s s
O Qe
Fl NG

A solution of Intermediate 35 (467 mg, 0.751 mmol) in acetonitrile (15 rhl) was
treated with N,N-bis(3-aminopropyl)methylamine (54 mg, 0.375 mmol) and sodium '
hydrogen carbonate (252 mg, 3.00 mmol). The reaction was heated at 80°C for 3.5 h.
After allowing the mixture to cool, it was filtered and the filirate evaporated.
Chromatography using an Isolute™ Si Il cartridge (10 g), and- elutmg with 1-20%
MeOH in EtOAc, gave the pure product as a white solid.

Yieid: 182 mg (43%)
LC-MS (Method 2): Rt = 3.22 min, m/z = 1136 [M+H]"
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N 11 FF F~O0OHNO HI N~NHN]J('" NH.ONOI~ F
i FF N The tert-butyl oxycarbonyl protecting groups in

WO paoef1emed at e 39 were renoved using a proceduP@r/GB2007/001638

anal ogous to that described for the deprotection of
Internmediate 5 31. Yield: (89%LC M5 (Method 2): Rt
= 2.17 mn, mMz =909 [MH + Internediate 40 NN 11
IlterRedlac™YN\N 7ONs NOF I F FF 10 FF A
sSolutron of Internediate 39 (219 ng, 0.241 nmol) and.
1,1' - thjocarbonyl di pyri gone (28 ng, 0.121 nmmol) in
DCM (10 ) was ‘allowed flo stand at RT for 24 h. A
further{_pprtion of 1,1 'hi ocar bonyl di pyri done (20
ng,e . 088 ¥d and, after 4 h, the

r ToNT X UL e, MaS~ dCh an amine resin. The
1?%3 SN rre gr]\\olg" in, filtered and | oaded
into an_Asol uteTM SCX- 2 rtridge (10 g) which had .
beengc tioned'with . _dghe cartridge was flushed

"Wt hF and the el uent 5 evaporated. The white

solid was chromatographed on an IsoluteTMSi Il
cart r iintgenédifteg3d6 17Tt mggoMEBMmMiol Abad\EiIEEbIVEd it &Aixture of DCM

E%@&gﬁr{rté %go%%éieqqgo(s%\qb.t &55’@4@%@5 %t Ll%'ﬁ? g dia?g glrg’volatiles were
ElinbraticdRrdAe rdst@RbNad¥akérk b 0 ACKId&iHfE (13 ml). lodomethane (4 ml)
and sodium hydrogen carbonate (39 mg, 0.468 mmol) were added and the mixture
was heated at 80°C undef reflux. After 17 h the volatiles were evaporated and the'
residue was partitioned betwéen DCM (50 ml) and water (50 ml). The organic phase
was separated and dried (Na.SO,). Evaporation gave a beige foam.

Yield: 181 mg (91%)

LC-MS (Method 2): Rt = 3.20 min, m/z = 1150 [M]*

Intermediate 38
N
<”5 l
T 0 Oﬁ/o‘ ' o

P F
F
i N
Hi/\JE‘fN/\/N\/\N/\,N | ?\TH
0™ N A

VRS

F

Interrﬁediate 38 was prepared from Intermediate 16 and 0.5 equivalents of (2-
aminoethyl){2-[(2-aminoethyl) fert-butoxycarbonylaminolethyl}carbamic acid fert-butyl
ester by a similar method to that used in the synthesis of intermediate 36.

Yield: (61%) 4
LC-MS (Method 2): Rt = 3.58 min, m/z = 1009 [M+H]*
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34 Internmediate 41 Si(CH3)3 Si(CH3)3 1) I) \l I~ O
O HNONNO FOFIllr~ FF FF A solution of Exanple

wWQ000A3@6y, 0.117 mmol) in triethylam ne (0. 5ret/GBarud/001638

DMF (0.5 nl) was degassed before .

(trimethyl silyl)acetyl ene (34 pl3§ 0.235 mml), 5.

copper (I) iodide (1.7 ng, 3 nol% and

%téﬁ[@éél%@%@d phosphi ne) pal ladiurc (1i) chloride (8.4

were added then stirred and heated at 115C

undefl argon for 2 h. The cool ed m xture was poured

intoldilute sul phuri ¥ (25 mM) and extracted with
%(Zx 25 m). T extracts were washed with

br| ng” (&0 n1) before t eoorganl c phase was i sol ated,

dr i I r|ed @nd concentrated in vacuo.
Lgdxf\, |on|04vvasa Mived using an IsoluteTM Si 11

- cartij dge el uting Wt 0-10% MeOH in DCM gradi ent.
'Eheoduct was i sol as a creamsolid. Yield: 48
(

9% LC-M5 (Methodj1l): Rt 3.36 min, mz 1050
[I\/H-|—|]+ 15 IntermedlatNa 42 N 61 I \V OL 1 H NI -
ONO n .of er nedi at
0. 594 TIPSR RiaieBl S RS it fmbfiate Fyere removed
ueinig-dpitogbd@st ATaldgdis tothat He8&rivatitby tHadepreteetion bi Ineermediate
0 mM) was heated at 402C for 2 h. The sol vent was

aporated and the residue was
Yield: (89%)

LC-MS (Method 2): Rt = 2.17 min, m/z = 909 [M+H]"

Intermediate 40

N N
T i

C N/——\N 3 NH
N/\/ \n/ \/\N [
4(\ S N/gO
-FY© ¥
FL LF

A solution of Intermediate 39 (219 mg, 0.241 mmol) and 1,1'-
thiocarbonyldipyridone (28 mg, 0.121 mmol) in DCM (10 ml) was allowed‘to stand at
RT for 24 h. A further portion of 1,1 -thiocarbonyldipyridone (20 mg, 0.086 mmol):was
added and, after 4 h, the reaction mixture was treated with an amine resin. The
mixture was stirred for 15 min, filtered and loaded into an Isolute™ SCX-2 cartridge
(10 g) which had been conditioned with MeOH. The cartridge was flushed with MeOH
and the eluent was evaporated. The white solid was chromatographed on an
Isolute™ Si Il cartridge (10 g) eluting with 0-10% MeOH in EtOAc. Evaporation gave a
white solid. |
Yield: 150 mg (66%)

LC-MS (Method 2): Rt = 3.00 min, m/z = 951 [M+H]*
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20 dissolved in MeOH and | oaded onto an Isol uteTM
SCX-2 cartridge (5 g) which had been conditioned with

wOROA129Dke product was flushed off with MeOH PMEEGH2007/001638

225 ny (98% LC-MS (Method 2): Rt = 3.63 nin, mz =
484 [ M+H Boc] + WD 2007/ 129060 PGQJ/ GB2007/ 001638 35 -

Internediate 43 ~I . OHN N-,NH" 041-NF I~ FF

Ilﬂgﬁr%dgeabe 42 was deprotected in a simlar manner to
31. 5 Yield: (94%9 LC-MS (Method 2): Rt

= 2. $icHyn, mz = 484(¢MkH] Internediate 44 N | | O

NO | F FF 1@
was di ssolved ijn acetonitrile (13 m) and a 2M
@- in THE (2 n) was added. The
sol Ukt op was heateg 3 509C for 3 h and then the
soh 4 sStand-at RT for 3 days. The

m re evepgrabed and the residue was

|
val ‘
part i oned between (100 M) and water (80 m).
The gani c layer eparated and dried (Na2SO4).
Xei

aporati on gave a 1 ite foam Yield: 170 ng (85%
LC-M5 (Method 2): Rt = 2.67 min, mz = 529 [MH + WO ’
2007/ 1R 88168orPSTEXERANE 283G 3G, 034 7 rhimbl imeidtiatanide (05 ml) and

DMF (0.5 ml) was degassed before (trimethylsilyl)acetylene (34 ui, 0.235 mmol)",
copper (1) iodide (1.7 mg, 3 mol%) and bis(triphenylphosphine)paliadium (i) chloride

- (8.4 mg, 5 mol%) were added then stirred and heated at 115°C under argon for 2 h.

The cooled mixture was poured into dilute sulphuric acid (25 mi) and extracted with
EtOAc (2 x 25 ml). These exiracts were washed with brine (10 ml) before the organic

phase was isolated, dried (MgSO.), filtered and concentrated in vacuo. Purification

was achieved using an Isolute™ Si Il cartridge eluting with a 0-10% MeOH in DCM
_gradient. The product was isolated as a cream solid. ‘

Yield: 48 mg (39%) |

LC-MS (Method 1): Rt 3.36 min, m/z 1050 [M+HT"

Intermediate 42

T

N |

HN N._O
| N/\/\/ \Ir
O)\N (0] \|<

mm

A soluion of Intermediate 16 (200 mg, 0.394 mmol) and (3-
aminobutyl)methylcarbamic acid tert-butyl ester (370 mg, 1.83 mmol) in acetonitrile
(10 ml) was heated at 40°C for 2 h. The solvent was evaporated and the residue was
dissolved in MeOH and loaded onto an Isolute™ SCX-2 cartridge (5 g) which had
been conditioned with MeOH. The product was flushed off with MeOH.

Yield: 225 mg (98%)
LC-MS (Method 2): Rt = 3.63 min, m/z = 484 [M+H-Boc]*



I ONOF FF A solution of Internediate 44 (165 ng,
0. 313 mmol ) and phenoxypropyl brom de (67 ng, 0.313
wonwi7)1249000 acetonitrile (10 mM) was treated w t PCHOBRMNTI001638
5 hydrogen carbonate (53 ng, 0.626 nmol) and the
- reaction mxture was heated at 809C-for 4 days. The
sol uti on was decanted onto an |sol uteTM SCX- 2 '
cartridge (5 g) which had been conditioned with MeOH
The cartridge was flushed with MeOH and then the
piteiediateads el uted with 2M NH3 in MeOH. Evaporati on
gave,a colourless gum io0o Yield: 105 ng (51 %9 LC M
‘(Metfiod 1): At = 2.98 nin, Mz = 663 [ MrH] +
Intepgediate 46 N 11 OBr O Br NOI F. FF 15 A .
sol on of Intermediate 45 (100 ng, 0.151 nmol) in
chl ofof rm (6 m) was treated with brom ne (10 pi).
Afdggu wr~a~faft her portion of bromne (20 pl) was
a §7~" The vol atil es were evaporated to give the
di - m nat ed product. Yield: quantitative LC M
d2): AA =312 nmn, nmz =821 [MWH + 20 WO
7/ 129060 PCT/ GB2007/001638 37 Example 1 N O HN
N ONrte” i o '
Intermediate 42 was deprotected in a similar manner to Intermediate 31.

Yield: (94%)
LC-MS (Method 2): Rt = 2.11 min, m/z = 484 [M+H]'

Intermediate 44

Intermediate 3 (219 mg, 0.379 mmol) was dissolved in acetonitrile (13 ml) and
a 2M solution of methylamine in THF (2 ml) was added. The solution was heated at
502C for 3 h and then the solution was allowed to stand at RT for 3 days. The volatiles
were evaporated and the residue was partitioned between DCM (100 ml) and Water
(80 mi). The organic layer was separated and dried (NaSOys). Evéporation gave a
white foam.
Yield: 170 mg (85%) 4
LLC-MS (Method 2): Rt = 2.67 min, m/z = 529 [M+H]"
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I F FF To a solution of Internediate 16 (200 ng,
0.394 mmol) in acetonitrile (5 M) were added a 2M
wa@edoatizeeo of et hyl amne in THE (197 pl, 0. 394P@mGBR007/001638
and sodium 5 hydrogen carbonate (165 ng, 1:97 mol).
The solution was heated at 802Cq,kor 16 h and then the
m xture was filtered. The product was. purified by HPLC
: the fractions containing pure nateri al
'méfrﬁé‘?héeaz{%jd and freeze dried. The product was
obtaindyl as a yellow solid. Yield: 62 ng (38% jo.
LCMS (Method 3): 'Rt = 8.67 min, mz = 413 [MtH + 1 H
Mz, DVsO-d6): 8 = 2.73 (s, 3H), 3.78 (d, 1
). O 1 H), 5. (d, 1 H), 7.67-7.82 (m 5H),
18590~ M2 Yo (m 1 H, 8.19 (d, 1 H ppm
The f /&g/i ng exanples were prepared in a sinlar
fromlinternediate 16 and 15 an ami ne: LC M5
@ ¢ Exanple Structure Yield (%9 Miss : At
(mn) e+ O 2 0 INL 50 9.11 427.04 FFF NO3H
" "N~ 7 6F13 484.11 ON\ | F N FF WO 2007/ 129060

PCT/ G @BI{#i6R i AfterrBdiafd 44 (185 ig80% 339 thdP0an® phenbkypropyl
- bromide (67 mg, 0.313 mmol) in acetonitrile (10 ml) was treated with sodium

hydrogen carbonate (53 mg, 0.626 mmol) and the reaction mixture was heated at

80°C for 4 days. The solution was decanted onto an Isolute™ SCX-2 cartridge (5 Q)

which had been conditioned with MeOH. The cartridge was flushed with MeOH and

then the product was eluted with 2M NHjz in MeOH. Evaporation gave a colourless

gum.

Yield: 105 mg (51%) .

LC-MS (Method 1): Rt = 2.98 min, m/z = 663 [M+H]"

Intermediate 46

A solution of Intermediate 45 (100 mg, 0.151 mmol) in chloroform (6 ml) was
treated with bromine (10 pl). After 1 h a further portion of bromine (20 pl) was added.
The volatiles were evaporated to give the di-brominated product.

Yield: quantitative :
LC-MS (Method 2): Rt = 3.12 min, m/z = 821 [M+H]"
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i O5 "N~ 27 6.39 526.09 O(N~ F -O FF O6 o N 62
10.40 455.04 FFF O 01 1 37 6.43 507.01 7 "N~ N

W@ 2zf2960-F  Exanple 8 NN |~ OO HN QJ, NH PCI/GB2007/601638

FI FFF F To a solution of hexamnethyl enedi am ne
(0.197 mmol) in acetonitrile (5,81) 5 were added
Intermediate 16 (200 ny, 0.394 ) and sodi um

Eédrogen carbonate (165 ng, 1.97 nmmol) and the
m xture was heated to 80C for 16 h. The

rﬁxlure was cooled to RT then the sol ution was
filfered and the sol vent evaporated. The crude

pr ct was purified by HPLC System 1. The

pr cZe[o -cont aining fractions were conbi ned and freeze

The product was obtained as a white solid.. WO
2 7/| 60 PCT/ GB2007/ 001638 ‘ .

F

N

To a solution of intermediate 16 (200 mg, 0.394 mmol) in acetonitrile (5 ml)
were added a 2M solution of methylamine in THF (197 pl, 0.394 mmol) and sod.ium
hydrogen carbonate (165 mg, 1.97 mmol). The solution was heated at 80°C for 16 h
and thén the mixture was filtered. The product was purified by HPLC Systerh 1 and
the fractions containing pure material were combined and freeze dried. The product
was obtained as a yellow solid. |
Yield: 62 mg (38%) ‘

LCMS (Method 3): Rt = 8.67 min, m/z = 413 [M+H]"

" 1H NMR (400 MHz, DMSO-d6): § = 2.73 (s, 3H), 3.78 (d, 1H), 3.83 (d, 1H), 5.44 (d,

1H), 7.67-7.82 (m, 5H), 7.85-7.90 (m, 2H), 7.91 (m, 1H), 8.19 (d, 1H) ppm.

The following examples were prepared in a similar manner from Intermediate 16 and

an amine:
LC-MS (Method 1)
Example | Structure | Yield (%) Mass
Rt (min)
[M+H]"
(HS
Y0
2 :iN [N 50 9.1 427.04
F
rF
N
é
H o} .
3 HIN 7 6.13 484.11
ngﬂN\ﬂN_
A
LF




39 Yield: 50 ny
[ MtH + 1. H NWVR (400 MHz, DWVSO- d6):

wa 2@9/189950 S, 3.02-3.20 (m 4H);

5.44 (d, 2H);

In anal ogy to the procedure for

4H) ;

7.68-7.92 (m 16H);

follow ng corrpounds wer e

i nt er pethi-ate—andythe—apprropriate—tdiamne—Rrectursot
Yield| LC M5 A ss Exa | e Structure Intdgrnediate
(% (fin) [MH 0/10.3 9 "N' N~Ni |N 16 4
© 836.9| ,0 N N D[ hod3 FFA FF NN
N NO BFF 10 oNF Bl i k216 28 9388 N R,
N N o| 0 10. 56 H 16 34 983.02 [11 O) Nj- (Method
3) \[FFFFFF 1 6 o0 11.09 12 HN- NH 16 29 966. 96
" "NE~O~--O NI NO :
R
L : [o]
5 WX | 639 | 526.09
N
Q. O
F (o]
EF
5
: [o]
6 :ipff”‘\_\ 62 10.40 455.04
Qe
s
S
H [o]
7 HN 4 7.01
o*pi(“\m 37 6.43 50
©\y<': \‘“N
IF
Example 8
.
(E !
z O
Hi/‘ji(/N\/\/\/\o NH
oA NI L

were added Intermediate 16 (200 mg, 0.394 mmol) and sodium hydrogen carbonate

(29% LCVB (Method 3):

m z
b =1.09
3.79 (
8.19 (d,
anpl e 8,
fromthe

8,

prepa

= 879

(br s, 4H);

S, PATR:B2007/001638
2H) ppm 5

t he

i ndi cat ed

To a solution of hexamethylenediamine'(0.197 mmol) in acetonitrile (5 ml)

(165 mg, 1.97 mmol) and the reaction mixture was heated to 80°C for 16 h. The

mixture was cooled to RT then the solution was filtered and the solvent evaporated.
The crude product was purified by HPLC System 1. The product-containing fractions

were combined and freeze dried. The product was obtained as a white solid.



(Method 3) b-,,,,FFFFFFNNoOOT7.86 13N""~ N
i 16 15 879.99 o NNO (Method 3) CF Fi FF FF WO
wWQe®71198060 PCT/ GB2007/ 001638 40 Exanpl e St rBCI/GB2007/001638

Precursor Yield LCM5S R Mass Internmediate (% (mn)

[MFH* NN |5 14 1H' \"rArT gl "~-16 28 10.26 "- .\

| FF (Method 3) 911.00 FFEF NN - 015 7.66 NI
(I\/bthodS) 963.06 FF, OHF FF N N II

’_Yléldwzéﬁ N om " 16 9.57 ~. N. N~-NQ 13 1012 95

ECIMS (Mpthodal): mXZiFBI?QI[:I\ﬂfFH] FF

1H NMR (400 MHz, DMSO-d6): §=1.09 (br s, 4H); 1.29 (br s, 4H); 3.02-3.20 (m, 4H)
3.79 (s, 4H); 5.44 (d, 2H): 7.68-7.92 (m, 16H); 8.19 (d, 2H) ppm.

In analogy to the procedure for Example 8, the following compounds were
prepared from the indicated intermediate and the appropriate diamine:

‘ . Precursor | Yield [ LC-MS Rt Mass
Example Structure A . .
Intermediate | (%) (min) [M+H]*
% N
) Q , 103
9 00 e ol 16 | 4 836.9
o™ N~o (Method 3)
SV,
5 ” |
., 9 12.49
10 H)N\A N~~~ iH 16 28 : : 935.06
o o , (Method 3)
@\,<F E>,/© ‘
bF F
(15 N
. o 10.56
11 I Ov~o~Oso~ L 1 | 16 34 983.02
oo Vo (Method 3)
oV o
([5 N
5 Q 11.09
12 NN oo TN [ 16 29 : 966.96
o™ yo (Method 3)
QO oo
£F F
(NS Wi
o | Q ' 7.86
13 SO OB 16 15 879.99
o7 o (Method 3)
o . .




FINNZ7 off* NN"' ~ -'N|I
NIl /F1 . (Method 3)
WORB07/129066 \ ' " " N |

. (Method 3) \ F I
17 756 N--N,- N |

16 6 8.02 J~~ N O 908. 04
I"FFFF FFENNI~\1 18

NG, 840. 48
4G ~ "N -AN\--N 18 54

O 19 HN NH

(Met hod 3)

NH 8.08 H N 16 NH 55 894. HGI/GB2@DH01638

FFF FNNZI1I/ \ I
61 O N i

&1 O 1 6N'" N N'l 20 HN 7.317,
F.I N ((Method 4) 91I0.47 F PFe W 3_0?7/ 129060
Hexpnagie §07/ 0016 Buctdie cursor | Yield | LC-MSRt | Mass
Intermediate | (%) (min) | [M+H]'
; éb '
o) t Q . .
14 :iu( N O g N 1Ni"; 16 o8 1,:;26 911.00
. @\( ) Y@ (Method 3)
£F e
5
i
H [}
15 SOy, 8L, 16 o | 766
N 963.06
©\K§ 4 ¥© (Method 3) -
F. & " lr:F
' h
Lo
16 o Y@/ENNN oy 9.57
Hi i H NS0 16 13
SOy o 1012.95
ethod 3
A e )
LF
(”5 N
H 0‘ o)
17 | ey W 16 5 8.02 508.04
@YF Y@ (Method 3) '
-
. (INS N
: 0 Q
18 H 8.0
o i;ﬂN'\/\”/\/\N i Nifl 16 55 8 89448
@\KF 040N Y@ (MethOd 3)
FF 'r:,:
(HS ' il
19 L 3 7.5
A I~ 17 61 ° 840.48
@ /(Nj © (Method 3)
a ci ‘
i N
Y N
/ o o) Y
B P o nare s SR R se |7 lot04
@\KF Y@ (Method 4) ‘
EF ::F




Pr ecur sor

F

H 21 60 1110.38 '

O P JLLL

Yield LCMS Rt Mass
Internmediate (%9 (mn) [ MH +
WORD02A29%60 800. 46 ON N 'O (Method 4) HH la
I\ 7.36 22 HNO _ O|
(Method 3) F |

N

F FJQ o 9.0
" (Method 3.)

NH 20 59 844.51

Exanpl e Structure

6.95 21 HN NN-N

‘N‘u " 1
~ 23 W JJN/\l
FF F F Exanple 24 N

NO

NNI‘

HPCHEBR@® 71001638

EJ((:ASZmE%e

i xturle
of 2Mie
ofnd m X
was fil
crude
the fr

I U NN

were added

Iamne|

N=1TNO
To a sogytictare of

s heat ed

%d ahd t

»ct vvasH
act| phs wer & conbi ned

=N %ﬁur%r
I nt er nedl at e
NaHCO8  § Integmedjatel

AP NLC-MSRt

2B in 4

g

cetonitrille .
1Ge)nrol ) (raiRy 2y [M+HT™

Mass

720 pl ;
t 8OC for

at 8(1@ for
C€/ol ati

i fiedlusing

A4 [ AN
O—44—mot)

3.5 h.
,..0.4

|l es were e

and freeze-

reaction

A f urtlher anount
1 mol|)g.9gs adde
66he |m xture

Japor gt(Methathd)
C Systiem 1 and
dried. to give

The

4 h

HPL

800.46

. |
L11e

7.36
59 |

-844.51

22 20

(Method 3)

9.02 -
(Method 3)

23 21 60 1110.38

To a solution of Intermediate 28 in acetonitrile (5 ml) were added NaHCOg
(92 mg, 1.10 mmol) and 2M ethylamine in THF (220 pl, 0.44 mmol). The reaction
mixture was heated at 80°C for 3.5 h. A further amount of 2M ethylamine in THF
(220 pl, 0.44 mmol) was added and mixture was heated at 80°C for 4 h. The mixture
was filtered and the volatiles were evaporated. The crude product was purified using
HPLC System 1 and the fractions were combinedA and freeze-dried.to give the
product, which was purified further using HPLC System 1. The pure fractions were
combined and freeze-dried to give the product as a cream solid. .
Yield: 16 mg (7%)
LC-MS (Method 3): Rt = 8.69 min, m/z = 1064.06 [M"]




I 0 product, which was purified further
System 1. The pure fractions were

usi ng HPLC
conbi ned and

wWo e@eaz906b i ed to give the product as a cream spCT/GB2007/001638

Yield: 16 ng (7% LC-M5 (Method 3): Rt

=869 mMn, m

= 1064.06 [ M+t] WO 2007/129060 Pgp/ GB2007/001638 42 -
The ‘foll owi ng exanpl es were prepared in a simlar

l'l'h@'?@llowﬁ@éﬁamﬁé@%é ?l‘/eap\é'ré’é ﬁ] é-g}nMér RanSeF: uct ur e

z

Internedi ate [M+ r vij Q
2.70 25 /-N1 No o "N—~ 24 thhod 6 Mass
1l FF PP GoyQuiuR, 26 /N | FIREYIrSSE - Vg5 37%@“‘0 [M+HT'
N (Met hod 3) FFE FF 11 | IntdPmedidte T B6P2 ZGnhﬂN N
N--F-N N N N—\ 26 42 1001..50 (Method 4) H F I FH or[M]
FE—TN f ! 899
25 3. N/\/\N/\/\NCS { 24 2.70
‘ . lN’l*o ! oJ‘NI " B 49 (Method 2) 964
FE
d) 9.33
26 fN (. ~N gjj;“ 25 7 978.22
: o (Method 3)
P |
L4
27 3:?”““8““" { 26 w2 |59 10
/N IN*O A/ OJ\N N (Me‘thod 4) 01.50
Qg 50 |
N g;
o8 C&?’/\:;—VN 0 8.99
/—N IN'gO (_7 OJ\N i N—\ 27 37 (Method 4) 1004-52
. ET Fe
S v 4
29 c&?ﬁﬂ*\w ( 22 25 |00 1018.53
/N IN’J\‘o O o)‘N' "\ (Method 4) E
£ FR
Example 30
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28 ~N1 ~NjN 27 37 (Method 4) 1004.52 N OF F O N FF
FEr OBr | 0 9.05 29 N"jN\ 22 25 (Method 4)

waomg/12®60 N O ON F F I~ FF FF Exanple 30 N PCT/GB2007/001638

|~~~ OH NHHO N~ N~-N| OHHON\ NOONFF
FF FF WO 2007/ 129060 PCT/ GB2OO7/4g01638 43
I nternmediate 23 (195 ng, 0.146 nmmol) was di ssolved in

s ST A ISR W oy e o m

md&da&@@g (61T ing, O&aanmot) ariMMr@hylmBinbélaﬂ'étF-atﬁ 8092;917 mmol) -

ke grded et res Rtcu AR oayfe BR8] (1411850 Bl ffifea and
%véé’é'r&tdw Thé. r?&d[]ﬁmrdstdlﬁsm’@écﬁrn MEOH (12wah ardide dolufibie of KoCO;
mxture was stirred. a

42 B9l 1 iR TBMOD 50 WatsT (P Wa @Qaeé %1@3%@“5% V&%Sgéﬁ[ﬁﬁf %rﬁT and
fer 30 ffth &toAe (Wﬁﬂ)%d‘%é’t@r (‘%' rﬁ‘l?wé?é)adﬁéd THEloPgaNic solution was

and evapor at ed crude %gro uct was

ﬂﬂﬂlatﬁdewa§|3¢d1 gnthiﬁmesgﬁﬁ @H» ﬂrlaﬁ dNee2acanst puapqrategh e crude

%’E@d@é‘ %%%%Pfé% e ﬂ@)éé)%?&hsloéﬂgqree]z% d\ﬂr%%llztg g%é%gggroduct asa

[pmd—c}rearrEsaiudpl e 31 Il 11
Yield: 49 mg (31%)

LC-MS (Method 3): Rt = 8.96 min, m/z = 1078.08 [M+H]*

Example 31
% Il
Y0 Q
Laslaaaa @y
e QL
FL EF

Tetra-n-butylammonium fluoride solution (1M in THF, 45 yl, 0.045 mmol) was
added to a stirred solution of Intermediate 41 (45 mg, 0.043 mmol) in THF (2ml) at .
RT. The solvent was removed in vacuo after 1.5 h, water (25 ml) added and extracted
with EtOAc (2 x 25 ml). These extracts were washed with brine (10 mi) befdre the
organic phase was isolated, dried (MgSQ,), filtered and concentrated in vacuo.
Purification using an Isolute™ Si Il cartridge, using a 0-10% MeOH in DCM gradient,
gave a cream solid. Further purification using HPLC System 2, followed by isolation
using an SCX-2 cartridge washed through with MeOH before product was recovered
with 2M ammonia in MeOH, afforded the title compound as an off-white solid.
Yield: 17 mg (43%)
LC-MS (Method 3): Rt 8.53 min, m/z 906.28 [M+H]"
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Tetra-n-butyl anmoni um fl uoride solution (1 Min THF,

wd 00129000 045 mmol ) was added to a stirred soPQI/GBR00GHN01638

Internmediate 41 (45 ng, 0.043 mmol) in THF (2 nl) at
RT. The solvent was renoved in yacuo after 1.5 h, ‘
wat er (25 mM) added and extracted with EtQAc (2 x 25

ﬁ?émg@%e extracts were washed with brine (10 nl)

e organic phase was isolated, dried (MgSOH),
filjfered and concen

firated in vacuo. 20 Purification
usi pg an IsoluteTM $i

I'l cartridge, using a 0-10% MeOH
in gr adi ent fale a cream solid. Further
pur¥tieation usirg HPLC System 2, followed by

| gl NS -2 cartridge washed through
C]—| baf or e \prody st .was recovered wth 2M

a |a|n MeOH, af rdedthetltle conpound as an
of de solid. Y| 17 ng (43% 25 LC-MS (Met hod
3): F8 53 mn, F z 906 28 [ MrH + WD 2007/ 129060

PCT/ GI§2007/ 001638 44 Exanmple 32 NN |~00 _
H~~N~ iy soluin oKE%larﬁ)plE 17 (60 nid; d:%SI'mna)l)SmlambtcmﬁnI@f(z ml) were

68 25 auieer s IERaTBans (OB HETH AT OIS pgerieabonate (14 mg,
?)Ofg Mmdr}y ¥hE géadﬁtﬁﬁﬁﬁ’bﬁﬂr%tv%é sﬁﬁre@gal;{ _?Tffgfﬁ G}Igtrgﬁﬁﬁ\%ﬂoryé@ in vacuo.

eact m xture was stirre L. .
é"hamm(m prodiiet wasousified b HELGSYiemdu dhe waedyst eontaiaingyactions

Werg et e BRLe (P08 "1y (Sa%p taB

Viditemy)(54%4)z = 922.08 [M+ 10 1 H NMR (400 Mz,
=171 AH: 2.82 (s, 6H): 2.99-3.30

%ﬁ@éthﬁ% 75-9%24)08@” 450(d 2H)( ey 60 (m

1EHMAB4dD Midz, mdom slheﬁ gdr |m)WH)92 BRASTBHYS2\99FR30 (M, 8H);

prepared usin 5)
3.81 (s, 4H); 540%d 761 79 (m, 16H) 821 (d, 2H) ppm.

The following examples were prepared using a similar procedure:

Yield | LC-MS Rt Mass

Structure ' Precursor _ R
- 4 (%) (min) [M]
i b
o, b
H [o] . Q
33 | WA Example 13 |82 | 7.90 894.04
O”"N (\e]
Qe 50
Fr Fr
T "
34 HN%:«" RO Wt Example 19 | 57 744 854.33.
o TN, (Method 3)




Yield LCGMS Rt Mass
[M+ ff g NO- 0 33 HN NH NN"-N |
w@70906®O N NOI FF FF FF r
N-~N., ~N Exanpl e 19 57 854. 33.

Structure Precursor

(% (mn)

Exanpl e 13 32 7.90
NI~ 7.44 PGHGB2007/001638
0)-N N O (Method 3) C

Cl WD 2007/ 129060 PCT/ GB2007/ 0034538 45 Yield LG M R

Mass Structure Precursor (%9 (mn) [M 1~ 0 o 7.26
SSHMNN NN A Exanpt g 21 458147 3%61dT .oV t M
(Mek hod 3) ttricklse H H NH Bxawvetersa2 69 7. 30 858.3 ass
36 HNO | o N'ZN 110 (Methqd 3) "b, F €6~ o (mm)os | [MI" -
37N Nhko—Exgnpte— 2340112418
35 “’E%’fo b T Example21 |45 | o0 - |g1443
NSNS xampie ’ .
PR as M B\ P (Method 3)
©\r<” " “Y©
L o
(HS ]
36 G 3 Example 22 | 69 7.30 558 37
: PRGN xample .
L8slag Dae By P (Method 3)
F’@F : F’©\F |
¢
37 ij | Twﬁ&\mf e Example 23 | 40 8.94 ' 11241é
oy o : (Method 3) '
Fr i
Example 38
N N
| é
N 3 § N P
N SN N/'ﬁ
O o

Intermediate 28 (347 mg, 0.256 mmol) and N,N-dimethylethylenediamine

(135 mg, 1.536 mmol) were dissolved in ‘acetonitrile (20 ml) and sodium hydrogen

carbonate (193 mg, 2.30 h1mol) was added. The reaction mixture was heated at 80°C

for 5 h after which time it was filtered and evaporated. The crude product was purified

using HPLC System 1 and the pure fractions were combined and freeze-dried to give

10 the bis-formate salt as a pale cream solid.

Yield: 45 mg (14%)

LC-MS (Method 3): Rt = 5.81 min, m/z = 575.79 [M]**/2
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(Method 3) FI F - FF FF Exanple 38 NN Il Il 1~ ~I
OHHO N'"\--NNN--_NMNtiNrNI N ONOON F I

w@zmw7/189060 F F 5 I ntermedi ate 28 (347 ng, 0. 256PMGBR007/001638

and N, N-di net hyl et hyl enedi ami ne (135 ng, 1.536 mmol)
were dissolved in acetonitrile 420 nl) and sodi um
hydrogen carbonate (193 ngy, 2. mmol ) was added. The
ggsg“oggm xture was heated at 809C for 5 h after

it was filtered and evaporated. The crude

was purified Tusi ng HPLC System 1 and the pure

ns were conbined and freeze-dried to give 10
formate saltfas a pale creamsolid. Yield : 45
LCyNS (Mettogh 3): Rt =5.81 min, mz =

NM\%NQ\NMQ%%OGO PCT/ GB2007/ 001638 46
9 N O NHMW JG N ( NHHNN NOONFD
G

I~ F FF Internedijate 33 (155 ng, 0.154 mmol) was
di sso dinIM (2 )Fand i odonmet hane (4 m) was
adE The sol ution SYel lowed to stand at RT for 3

dayg. 5 The vol atiles fer e evaporated and the residue
125 ot TSHGEIHES (5 MEER i) et [ 20 m) an
aotmdibane (4 ml) was added. The solution was aliowed to stand at RT for 3 days.
The volatiles were evaporated and the residue was re-dissolved in 2M ammonia in
EtOH (7 ml). The reaction was heated at 50°C for 48 h and concentrated, and the
residue was purified using HPL.C System 1 and freeze-dried to give the product as a
white solid. | ’

Yield: 35 mg (23%)

LC-MS (Method 3): Rt = 9.44 min, m/z = 992.04 [M+H]"

2HCO,

Example 40 was prepared from Intermediate 24 and (2-
aminoethyl)trimethylammonium chioride hydrochloride by a similar method to that
used in the synthesis of Example 38. The crude product was purified using HPLGC
System 1 and freeze-dried to give a white solid.

Yield: (20%) A
LC-MS (Method 3): Rt = 6.17 min, m/z = 539.86 [M]**/2



resi due was purified using HPLC System 1 and
freeze-dried to give the product as a white solid.
W()/'rztmmdz%% ng (23% io LGMS (Method 3): Rt = BCHGBR00M/001638
n z 992.04 [MWH + Exanple 40 NN 11 Il I~ ~ O-
-0 N—N1N/~\ YIN NOOILI Ng¥v F-FI _ FF FF
. 2HCO2 Exanpl e 40 was prepared fromlInternedi ate 24

%%T%S am noet hyl ) tri net hyl anmoni um chl ori de

ride by a simlar method to that wused in the
synthefi s of Exanple 38l The crude product was
purified usmg LC System 1l and freeze- dr|edto gi ve

aV\/nisolld Yiel d: % LC-MS (Method 3):' Rt =
6.17 MmN, om 2°= $39.@6 FM 2+/2 20 WO 2007/ 129060

' 01638 _~ amflte 4111 FN F~F |1 i 0O
W—(OS\/%/ W AN© ONF I i OF FFFF
I nter iate 37 (175 0.137 mmol) was treated with
a rp.x e of  TFA (5 apd DCM (15 m). The solution
wasal Flowed to stand at ffor 3 h and the 5
vol ati | re evaporated. The resjdue. was .
di ssol J@H" atg @]n&nip rggm(g;l@‘} Gimeiyas trea{ du with a mixture of TFA (5
ml) and DCM (15 ml). The solution was allowed to stand at RT for 3 h and the
5  volatiles were then evaporated. The residue was dissolved in a small amount of DCM
and diethyl ether was added. The cream solid that pr ecnpltated was filtered and dried.
Yield: 150 mg (95%)
LC-MS (Method 3): Rt = 8.39 min, m/z = 1038. 09 [M]*

10 Example 42

Example 41 (130 mg, 0.133 mmol), N,N-dimethylethylenediamine (30 mg,

0.399 mmol) and DIPEA (146 pl, 1.13 mmol) were dissolved in DMF (7 ml) and HATU
(94 mg, 0.249 mmol) was added. The solution was allowed to stand at RT for 30 min

15 and the DMF was evaporated. The residue was treated with sat. aqueous sodium
hydrogen carbonate (100 ml) and extracted with DCM (3 x 80 mi). Evaporation of the
organic extracts gave a pale yellow gum which was purified using HPLC System 1.
The pure fractions were freeze-dried to give the bis-formate salt as a white solid.
Yield: 96 mg (61%)

20 LC-MS (Method 3): Rt = 5.99 min, m/z = 589.75 [M**/2
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and di ethyl ether was added. The cream solid that
precipitated was filtered and dried. Yield: 150 ng

W@ 2W71290» MS (Method 3): Rt = 8.39 min, mz =1PGBGB2007/001638

[M+ 1o Exanple 42 NN Il Il FF 0,10- HO OH N_
ON~\N ONNOFI i | F FF g Exanple 41 (130 ny,
0.133 mmol ), N, N-di net hyl et hyl enedi am ne (30 ng,

%é@gﬂml) and DI PEA (146 pl, 1.13 mol) were
in DMV (7 m) and HATU (94 ng, 0.249 mmol)

~was pdded. The sol ut F"on was allowed to stand at RT for

30 mn 15 and the was evaporated. The residue was
tre d wwth sat. a ous sodi um hydrogen carbonate
(100¥™M p and extractygd with DCM (3 x 80 m).

Eviapt ,Q,N’E?N\/h nNgiani ¢ extracts gave a pale
yela~qQ ch. /Lp(yri fied using HPLC System 1.

The ur-e,frac ions wgre freeze-dried to give the
IS rmate salt as vvhi:te solid., Yield: 96 ng (61
20 LC- M5 (Met hod Rt =5.99 min, mz = 589.75

[ |\|7_] 2+/2 WO 2007/ 129060 'bCT/ @&B2007/ 001638 48 Exanpl e
43 N Exaf 43\’vva§‘p%‘pd?@é\|fr6}TNn{%‘rand%tethsﬂﬁg dprot&dure similarto

nple 4 tgre pared from|nternedi ate 40 us

TBCEe0rE 197 WTBESES PGS T RTARIGHEh BYRISbpang HPLC
BYaE ¢ oo dbmﬁedva@méofbrma@ @i fied using HPLC 5

?/ tem 1l and obtalned as the fornate salt. Yield:
%0 (20%)
LC-MS (Method 3): Rt = 8.03 min, m/z = 934.47 [M+H]" |
Example 44
N
EIB in
Y o 0
HN - » NH
| N/\/\N '\/\N I
O)\N \ N’L\O

Example 17 (6.28 g, 6.92 mmol) was dissolved in acetonitrile (100 mi) and a
30% solution of bromomethane in acetonitrile (60 ml) was added. The solution was
heated at 80°C in a sealed metal tube. After 24 h the solvent was reduced to
approximately half volume and then diluted with water. The solution was freeze-dried
to give a cream solid.
Yield: quantitative
LC-MS (Method 3): Rt = 7.92 min, m/z = 922.37 [M]"
1H NMR (400 MHz, DMSO-d6): 6 =1.71 (br m, 4H) 2.82 (s, 6H); 2.99-3.30 (m, 8H);
3.81 (s, 4H); 5.40 (d, 2H); 7.61-7.90 (m, 16H); 8.21 (d, 2H) ppm.



LC-M5 (Method 3): Rt = 8.03 min, mz = 934.47 [ MH +
Exanple 44 NN HNH ONN I\ Br ~I Fi F 10 FF F
wo-2tanpbe 17 (6.28 g, 6.92 mmol ) was di ssol veRCT/6B2007/001638

acetonitrile (100 m) and a 30% sol ution of .
brononmet hane in acetonitrile (6Qqn ) was added. The
solution was heated at 809C in a seal ed netal tube.

Sliotfhd eXdHiniB Werd brefred aFFhanﬁB roxi mtely
F? ol and| ? B%%f %:'

hen ed W wat er. he sol uti on

s| freeze-dried 15 to giVe a cream $dield. | YiGMS Rt Mass
quant i tativSUUWSINE (Met hod |3)Presyrser7 98, in, mz. = .
922037 [M+ 1 H NVR (400 Mz, DVBO d6):(® o 1. ¢miny, | M

ARy 2. 82 (5, BH); 2. 9993.30 (m 8H 3BT (5,
4H) | gﬁo (d . 7.61-7.90 (m 16H){ 8.21 (d, 2H)
ppn 290w 2007/ 439060 PCT/|GB2007/ 001638 43, The

460l | ow RWer e premEsshié #3al ool | jar manner:| gg4.19
Yi el " iCG'MS Rt Structlure Precursor (% (Method4) M
= 7.71 45 N _N_.N|NH Exanpl e{13 100 894.19 [

N - NO(I\/bthodF4 "FI/ \~F FFFF i 1]05.87 4p
QN N-=N+ Exanple 3 100 (Mithod 4) 498 28 Br F | |
FF % | o
: 5.87
46 N Example 3 | 100 ‘ 498.28

™ B (Method 4)

u e
x© Br

3;? é : 9.30
47 P i N ;@:‘ Example 25 | 32 | Msthod 3) 978.42

Example 48
% H
Y o 0
HN/j:/K A~ | RPN NH
I N N N |
OJ\N H N’go
OH

F Br F
F EF

Example 17 (150 mg, 0.165 mmol) and 2-bromoethanol (420 mg, 1.65 mmol)
were dissolved in acetonitfile (2 ml) and the solution was heated at 80°C for 120 h.
The volatiles were evaporated and the product was purified using HPLC System 3.
The pure fractions were combined and freeze-dried to give a cream solid.
Yield: 42 mg (25%)
LC-MS (Method 4): Rt = 7.67 min, m/z = 952.34 [M]* A

The following examples were prepared using a similar procedure from
Intermediate 17 and an alkyl halide:



O 09.30 47 "" 1 "o " ON'" Exanple 25 32 978. 42

(Method 3) Br ¢l FF FFFF Exanple 48 NN 1|1 Il
WO@7HRMO NI " ---"N NH ONNO I~ OHit F i BrT/6B2087001638

FF 5 Exanple 17 (150 ng, 0.165 mml) and

2- bronoet hanol (420 g, 1.65 mMgh) were dissolved in

acetonitrile (2 rH) and the sol ution was heated at 80C

4.0

for 20T The—voratites were eyapor gt @ﬂq:“[ eM s
-product was purified using HPLC Bysdiem g’ ? ureas

fragtiong were coStrupteand freeze-og iled @Ungl ve BM+HT*
cregmsollid. Yield: 42 ng (25% - ( Nﬁl 61}'[M]*
R.37.60 mn, mz = 952.34 [M+| The f ovmnq

exanpl es |wer & prepared uping a. simlar|] procedureg from
"I ntjer medi a 17 and angs| kyl halide: |WO 2007/ 129060
PCT/|GB20Q7 638 504 GMS Rt Mass Yield Structure
(m n)4Q.I\/H-H] A~ 4) or |18+ | &bBD 0 49./-966.18 -
M LN ) P 13°. 52 96 018 ONOJ{N)--OF0I F

F AF ;
<HS i

F

50 jj‘N«»N & b 20 |7.62 965.33
el &
F F
FT LF
Example 51

N
{\III il ’
H .o_

A solution of succinic acid (5.9 mg, 0.0499 mmol) in water (2 ml) was added to
a tube containing silver (1) oxide (11.6 mg, 0.0499 mmol). The mixture was stirred in
the dark for 17 h before a solution of Example 44 (100 mg, 0.0997 mmol) in THF (2
ml) and acetonitrile (0.5 ml) was added. Stirring was continued for 3 days and then
the mixture was filtered. The filtrate was evaporated and the residue was purified by
HPLC System 3. The pure fractions were combined and freeze-dried to give a pale
yellow solid.
Yield: 29 mg (30%)
LC-MS (Method 4): Rt = 7.70 min, m/z = 922.33 [M]"
1H NMR (400 MHz, MeOD): 6 = 1.84 (br m, 8H); 2.45 (4H, s); 2.92 (s, 12H); 3.14 (m,
8H); 3.30 (m, 8H); 3.91 (m, partly exchanged with solvent); 5.51 (s, 4H); 7.64-7;82 (m,
32H) ppm.



N Br 0 O50 H"~H 20 7.62 965.33 O 11)N

FF\ FF Exanple 51 NN OOOO0 H-NI
WO 2007FB906F 2 A sol ution of succinic acid (5.9 PgI/GB2007/001638

0. 0499 nmol )

sol ution of Exanple 44 (100 ny,

in water (2 m) was added to
containing silver (1) oxide (1lg¢ ny,
The m xture was stirred in

0. 0997

NHZ i

, O
NoO F

O N
X ON

5 a tube

0. 0499 nmol ) .
the dark for

17 h before a
nmmol) in THE (2

m ) and acetonitrile (0.5 m) was added. Stirring was
d bﬁﬁ@lmye@g c@npgur@riﬁ]wer@rm epaigd in areMilAn@aRerivas
| I I Cl cu IIIC I ! I tTatewas TVdapul at CU IIU t IIC I Cbl UUﬁ Mass
was | purified apyddfkd System 3. yieg () el.@l\ﬁ@ﬁt?ﬁﬁn)
wer € combi.ned and freeze-dried|to give |a pale 1o [M+H]*
vellow solid VYield: 29 ng (309 LC-MS (Mothod 4):
= 7/ 740 nj 3B [M+ 1 HNW (400 MHz, MeQD):
8 =I. .45 (4H, §); 2.92 (s, 12H); 3.14
(m | 3094 (wl partly fyghanged Wi fh
Sop V& tl ;| 7.64-7.88 (m |15 32H) ppm VP2 33
200y/ ‘ DQ4638 |51 The floiMedddg) :
conpay in a sijmlar nmgnner:. Mass
St r ug \Z/BRt (mn) [MH+ N\I 1% _
| g 7.74
53 gij 30 922.33
e (Method 4) '
— g; .
0 Q _OHO 7.94
A~ 0 3
4] qu N | Yo | 60 (Method 3) 922.45
LF
<5
55 ’j:“ ; o+ 40 8.0t 922,45
HN AN N NH .
PG agaat (Method 3) ‘
Y Wihe <
F F o
F LF
— é; T
56 j;" W oo |5 5.9 022.45
SNOSNTTSY .
| N N N o=gio (Method 3)
FYG @F
FL TF

'NMR data:
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00O0O07.76 52 HN: u "N~/" + ~iN 1 NH 45 922.33 ON

Nko Oo (Method 4) F1i F FFFFz r n\l _ 0O
W@ 20041386HN) N ~~N~ - | NH O | 30 922.33 o0~ N RCT/GB82000/001638
(Method 4) F1 e F FFFFz I1 Il c,r 00 OHo 7.94

54 HNY.NH Nv i ~Ni--~N o0 60 922.45 O.N NO O OH

(l\/bthodB)F F1/\ FFFFz Y 9- 00 0= 8 01 55
N'N--'"-N'~N1 k 40 922.45 ONN O (Method 3) F 1 |

FE@mP'eﬁﬁFF 2 Nrill 9 0°08.0856 HNti. tv. NHO

=0 1H NMR (400 MHz, MeOD): § = 1.84 (br m, 8H); 2.92 (s, 12H); 3.14 (m, 8H);

3.30 (m, 8H); 3.91 (m, partly exchanged with solvent); 5.51 (s, 4H); 6.60 (2H, s); 7.64-
7.82 (m, 32H) ppm. '
Example 53 4
1H NMR (400 MHz, MeOD): 6 = 1.84 (br m, 8H); 2.92 (s, 12H); 3.14 (m, 8H);
3.30 (m, 8H); 3.91 (m, partly exchanged with solvent) 5.51 (s 4H); 6.18 (2H, s); 7.64-
7.82 (m 32H) ppm.
Example 54 .
1H NMR (400 MHz, MeOD): & = 1.84 (br m, 8H); 2.92 (s, 12H); 3.14 (m, 8H);
3.30 (m, 8H); 3.91 (m, partly exchanged with solvent); 4.22 (2H, s); 5.51 (s, 4H); 7.64-

©7.82 (m, 32H) ppm.

Example 55

1H NMR (400 MHz, DMSO-d6): 8 =1.71 (br m, 8H); 2.82 (s, 12H); 2.99-3.30
(m, 16H); 3.81 (s, 8H); 5.40 (d, 4H); 7.34 (dd, 2H); 7.61-7.90 (m, 16H); 8.12 (m, 4H);
8.81 (d, 2H) ppm. ' ‘

~Example 56

1H NMR (400 MHz, DMSO-d6): § = 1.71 (br m, 8H); 2.56 (s, 4H); 2.82 (s,
12H);42.99-3.30 (m, 16H); 3.81 (s, 8H); 5.40 (d, 4H); 7.61-7.90 (m, 32H); 8.21 (d, 4H)
ppm.

Example 57

N N
l!l i

Y 0 Q
HN/ji(/ PN NH
TN K
O e A
Fl | F

Example 44 (100 mg, 0.0997 mmol) wés dissolved in MeOH (50 ml) and
loaded onto an Isolute™ SCX-Z cartridge which had been conditioned with MeOH.
The cartridge was flushed with MeOH and then the product was eluted with 1.25M
HCI in MeOH (60 ml). The solvent was evaporated and the product was purified using
HPLC System 3. The pure fractions were combined and freeze-dried to give a white
solid.
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~NNNI k 52 922.45 0 NN O o=k 0 (Method 3) ~s O
FI F FF FF z NMWR data: 5 WD 2007/ 129060

weAN/EBPe07/ 001638 52 Exanple 52 1 H NVR (40BCTVEB2007/001638

MeOD): 8 =1.84 (br m 8H); 2.92 (s, 12H); 3.14 (m
8H); 3.300(m 8H); 3.91 (m paiﬁgly exchanged with
solvent); 5.51 (s, 4H); 6.60 (2 7.64- 7.82 (m
anple 53 1 H NI\/R(4OO I\/Hz MeOD): 5 =
Y '%r%g?%ﬁ) 2.92 (s, 12H; 3.14 (m 8H); -3.30
LE-MSHMeti3od4): th=7p32muy, mbzc;hﬁ?@;éﬂ[l\ﬂf]th sol vent) 5.51
(s, 4H); 6.18 (2H, s); 7.64- 7.82. (m 32H) ppm
Exanpl e 54 10 1 H NVR (400 MHz, MeOD): 5 =1.84 (br m

Exampl 82 (s, 12H); 3.14 (m 8H); 3.30 (m 8H); 3.91

(m partly exchanged wth solvent); 4.22 (2H, s); 5.51
(s, ; 7.64- 7.82 (im 32H) ppm Exanple 55 1 H NWR
(40 , DVBO- d6) : = 1.71 (br m 8H); 2.82 (s,

2.99-3.30 15 16H); 3.81 (s, 8H): 5.40 (d,
61 7. 9038m 16H); 8.12 (m 4H);

8. Agg’ﬁ/gbb\,\. Y°H NMR (400 MHz,

Dlééu Ty N7 71 m 8 2.56 (s, 4H);. 2.82 (s,
12 2.99-3.30 (m ; (s, 8H); 5.40 (d, 4H);

F .90 (m 32H); F(d 4H) 20 ppm Exanple 57 N
MEIlL 11 00 HNO NNB

Exémple 57 (956 mg, 0.998 mmol) wés dissolved in acetonitrile (20 ml) and
sodium tosylate (290 mg, 1.50 mmol) was added. The reaction mixture was heated at
80°C under argon for 17 h. After cooling, the solid was filtered off and the.filtraté was
evaporated. The product was purified on an Isolute™ AI-N cartridge (10 g) eluting
with 0-6% MeOH in DCM, and obtained as a cream solid.

Yield: 5.03 (46%)

LC-MS ((Method 3): Rt = 7.97 min, m/z = 922.38 [M]"

1H NMR (400 MHz, DMSO-d6): 8 = 1.71 (br m, 4H); 2.24 (s, 3H); 2.82 (s, 6H); 2.99-
3.30' (m, 8H); 3.81 (s, 4H); 5 40 (d, 2H); 7.10 (d, 2H); 7.43 (d, 2H); 7.61-7.90 (m
16H); 8.21 (d, 2H) ppm.

| Example 59

Example 32 was passed through HPLC System 5. The pure fractions were
combined and freeze-dried to give an off-white solid.
LC-MS (Method 3): Rt = 7.86 min, m/z = 922.15 [M]"
1H NMR (400 MHz, DMSO-d6): § = 1.71 (br m, 4H); 2.82 (s, 6H); 2.99-3.30 (m, 8H);

- 3.81 (s, 4H); 5.40 (d, 2H); 7.61-7.90 (m, 16H); 8.21 (d, 2H); 8.27 (s, 1H) ppm.



F(~cl ~I F FF FF Exanple 44 (100 ng, 0.0997 muol)
was di ssolved in MeCH (50 m) and | oaded onto an
WO s@ae®dM SCX-2 cartridge whi ch had been condp€T/6B2@?7/001638
with MeOH 25 The cartridge was flushed with MeOH and
then the product was eluted wtlgyl. 25M HCl in MeOH (60
m ). - "The sol vent was evaporated and the product was
purified using HPLC System 3. The pure fractions were
conmbi ned and freeze-dried to give a white solid. WO
- Baempl@e060 PCT/ GB2007/001638 53 Yield: 35 ng (37%
LC-Mg (Method 4) R =7.72'min, mz = 922.22 [M+
Exanfle 58 NN |1 Il \l |~ OOOHNNHO=S=0o ONN
FANi | F 5 FF FF Exanple 57 (956 ng, 0.998 mmmol)
ssol ved in acetonitrile (20 mM) and sodium
tosylzat@ (290 ng, 1.50 mmol ) was added. The reaction
m W uie was hehted 802C under argon for 17 h.
Af@"en”cool ing, the s d was filtered off and
the Ayl trate was evaporated. The product was purified
| soluteTM Al -N cartridge (10 g) eluting 10 wth
-%6% MeOH in DCM and obt ai ned as a cream SO|Id
Yield:_ 5.03 46% LC- M5 ?(Met hod :
m z _@@mpé% P ves piepgr MD@rWIa’(Wlaggmeg_i,hgdqmylgrtothat
( 2(s 6H); 2.99- 3.30'(m
Qﬁéd'ﬁtr@@yntr?es?{ﬁf Iﬁterr%b@jle(fz:ﬂéi v 10 (d 2H): 743
(Ydeld:z(@ﬁ%ﬁ 61-7.90 (m 15 16H): 8.21 (d, 2H) ppm

Py &\néﬁoﬁhi\.' Rt 7.4b min) m/P= @1 8.34 [M+H]*

Example 61

N
I?I
Y o

: \ i .
H)N\/j:lfN/\/\/NL/\‘/OO
N -
© Br

mm

Ekample 61 prepared from Example 60 using a procedure similar to that used
in the synthesis of Example 44. ‘
Yield: quantitative
LC-MS (Method 3): Rt = 7.87 min, m/z = 632.29 [M]"

Example 62

A solution of Intermediate 46 (124 mg, 0.151 mmol) in acetonitrile {6 ml) was
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HNNNI NH OINs \ NOFI| | F FF FF Exanple 32 was
passed through HPLC System 5. The pure fractions were

wQoocoedesmed and freeze-dried to give an off-V\P(i:T/GB2007/001638

solid. LGM5 (Method 3): Rt = 7.86 mn, mz 922. 15
[I\/]+1HNI\/R(4OOI\/HZ DI\/SOd6)558-171(br m 4H);
2.82 (s, 2.99-3.30 (m 8H);" 3.81 (s, 4H); 5.40

iR RS A o fgrrs

aliowed foistand &y RT far47-h. Bva@ration ofth € solvenigeve s resididewdsch was

BARRLRInG G SIS Syt hosi s of | nt or medi at o '4?

Yietd: 24 ng ¢28%h.C- MS (I\/Ethod 4): Rt = 7.49 mn, n12 =

E&BMg prﬁ‘)e F%?%?%HH )gf‘r%)%q %@ﬁ&g@ [%"h& ng a

procedure simlar to that used in-the synthesis of

- Exanpl e_44. Y|eId quantitative LCMS (Method 3): R =
Exampla 63 :

mz = 632.29 [M+

Example 63 was prepared from Example 62 using a method analogous to that
used in the preparation of Example 44.

"Yield: quantitative

LC-MS (Method 3): Rt = 9.11 min, m/z = 752.31/754.31 [M]*

Example 64

Example 64 was obtained during the synthesis of Example 60. Exchange of
the counterion occurred during HPLC (System 2). |
Yield: (9%)
LC-MS (Method 4): Rt = 8.72 min, m/z = 752.46 [M]*
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15 Exanmple 62 N Il Br O\-N! N~/ u~-N~.O NODb F F
F A solution of Internediate 46 (124 ng, 0.151 mmol)

w0 pooaaegoemi trile -(6 m) was WO 2007/129060  PCT/GB2007/001638

PCT/ GB2007/ 001638 55 treated with .a 2M sol uti on of
ethylamine in THE (755 pl, 1.51ggnol). The-sol ution
was -‘al lowed to stand at RT for 17 h. Evaporation of

Eg%gnt gavea resi due which was . purified using
< em?2. Yield: 24 ng (48% . 5 LC- M5 (Method
4): Rt =8.74 min, mi = 738.35/740.30 [ MrH + Exanple

63. | Il Br O\-NJ-NO NOi Br FFF Exanple 63
vvas epared from @- e 62 using a nmethod anal ogous
1o used |@

e preparation of Exanpl e-44.
@\I -- W5 (Method 3): Rt = 9.11 mn,
=7 31# 54
o N"CO,
@YF'
O :

Mg Exanple 64 N ||
F

nen

A solution of Example 44 (50 mg, 0.0499 mmol) in water (1 ml) and THF (1 ml)
was treated with silver () oxide (5.76 mg, 0.0248 mmol). After 18 h, the mixture was
filtered and the filirate was treated with succinic acid (2.94 mg, 0.0248 mmol). After 1

“h the mixture was purified using HPLC System 4. The product was obtained a white

solnd
Yleld 10 mg (20%)
LC-MS (Method 4): Rt =3.19 min, m/z = 954 19 [M+H]"

Example 66
N
u A
OH
o H 0
. H
HN IN’\/\N\/\N I
0PN N o

<L e

Example 18 (30 mg, 0.0335 mmol) and 2-bromoethanol (92 mg, 0.774 mmol)
were dissolved in acetonitrile (5 ml) in the presence of sodium carbonate (62 mg,
0.774 mmol) and the reaction mixture was heated at 80°C for 48 h under stirring. The
suspension was filtered and concentrated and the residue purified using HPLC
System 3. The fractions containing the product were combined and freeze dried to
afford a white fluffy powder.

Yield: 14 mg (39%)
LLC-MS (Method 3): Rt = 7.84 min, m/z = 982.42 [M*]
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. JNNO Nov(r) O FF I i 15 F Exanpl e 64 was obtai ned
during the synthesis of Exanple 60. Exchange of the

W@ ouitizgos@n occurred duri ng HPLC (System 2). MBIGB2007/001638

(9% LC-MS (Method 4): Rt = 8.72 min, mz = 752.46
[M+ 20 WO 2007/ 129060 PCT/ GB2@97/ 001638 56 Exanpl e
65 N NI~ OOHWNNH H N ON@2 FF FF. FF A

&16 chA anple 44 (50 ng, 0.0499 mmol) in water
(1 M) was treated with silver- (1)
Conmpounds B6thegnvéntiodagenartestid fokftheir HNEE inhibitbry artivityr e

HiermRebadhdb S0t [ byt e v tigated Wit

M Xt Up@sHESWENe IdrioRtied i 98w bEisysttaaiaftassBlyeolunmeiefaioopl. The
was obtained a white soljd. Yield 20

fingl ¢ap@entratiqy ot-thg, q@ym%(humag Ieumﬂqg(‘ar?m&: é?gni@ E'g§40) was
BMmREUNRE WM pptide dubstrhie (HREStcRla-HIdPb-MEIAKE, Calbiochem
#324745) was used, at the final concentration of 100pM. The final concentration of
DMSO was 1% in the assay buffer (0.05M Tris.HCI, pH 7.5, 0.1M NaCl; 0.1M cacClz;
0.0005% brij-35). '

The enzymatic reaction was started by adding the ehzyme. The enzymatic
reaction was performed at RT and after 30mins stopped by adding 5Cu! soybean
trypsih inhibitor (Sigma T-9003) at a final concentration of 50pg/well. Fluorescence
was read on the FLEXstation (Molecular Devices) usmg 380 nm excitation and 460
nm emission filters. The potency of the compounds was determlned from a
concentration series of 10 concentrations in range from 1000 nM to 0.051nM. The

_results are means of two independent experiments, each performed in duplicate.

Using Fluorescently labelled elastin ,

Assays were performed in 96-well plate at a total assay volume of 100ul. The
final concentration of the enzyme (human leukocyte elastase, Sigma E8140) was
0.002 units/well. Fluorescently labelled, solubilised élastin from bovine neck ligament
(Molecular Probes, E-12056) was used at the final concentration of 15ug/mil. The final
concentration of DMSO was 2.5% in the assay buffer (0.1M Tris-HCL,pH8.0,
containing 0.2mM sodium azide). ’

The enzymatic reaction was started by adding the enzyme. The enzymatic
reaction was performed at RT and read after 120 minutes. Fluorescence was read on
the FLEXstation (Molecular Devices) using 485 nm excitation and 530 nm emission
filters. The potency of the compounds was determined froma concentration series of
10 concentrations in range from 25000nM to 1nM. The results are means of two
independent experiments, each performed in duplicate.

All compounds of the Examples except Example 23 had activities in in the
range 1-50nM. Example 23 had an activity in the range 50-500nm.

HNE induced lung haemorrhage in the rat
Instillation of human neutrophil elastase (HNE) into rat lung causes acute lung

damage. The extent of this injury can be assessed by measuring lung haemorrhage.
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ON_N~I IOHBr FFi FF F F Exanple 18 (30 ny,
0. 0335 nmol ) and 2-bronoet hanol (92 ng, 0.774 mmol)

woweeg/1eiosesol ved in acetonitrile (5 m) in the pPCEEBA®/001638

of sodi um carbonate (62 ng, 15 0.774 mmol) and the
reaction mxture was heated at &3C for 48 h under
stirring. The suspension was filtered and concentrated

il SHid R ey RAS 50805 e ithiod PUSBARGR RDRL ul barier-

ning the uct were conbin
doned ﬁndeaeetlf@dl feab from spiefcifted miomorganisns oy l’p@@lﬂbr Animals were

et Iy et EsbBly ek s Bt omteiR e bl

Bi oI ongd ‘zerﬁaéaused Qe 0UNDMSD/Shlivee. i inhibitore were rdissolved in 1%

m%g for he| r... .HNE Q S) hi bi tory activity. Fluorescent
?lagf"é'o no§ 3’ #8IN€- performed in 96-vel |

pl at eSArﬁﬁ]a% ih BAGH stBapasedreldet@nme fh@@ﬁoac?bﬁthefelésméﬁ inhibitors

concentration of the enzyne (human Ieukoci%e el asta

gegygeg@cgdjy tqihe lung by a ygrigiyiof Louies. Rataw tap%%sthe’used with the
gg%jé]é %&ﬁ@@l&ﬁﬁ:rﬁ@ ﬁﬁ?iﬁ’é@?‘ugﬁoéy@as e %’ﬂ%@ minutes to 6h - -

was use nal concentration of

T00pM harhan ﬂewtmphd@*aﬁéaﬁer tNBDradsinishatsm opierminglly anagrihetised
SN b BT 155 D e 88hse ed v a
m thaa B0 ednigs pdok todiN B administradion Bnd desey attherdntratracheally {i.t.)

ct ion rf.ormed at  RT ' . .

5 i A8E TR Ph B o™ R PR R hElnspEaVer s BirghasElly o) by
Ef&&ﬂﬁg trad fluad & teathe Marexe NMirimilsasithef réo@jvetwehicle or compound at a
%ore enc:‘e x@g read on the FLEXstation (Ml ecul ar

Eye St %g™ES nm excitation and 460 nm eni ssion
filtergmimiRetROtRRCYeo dibReaoBPARICRYST WREr diRERIgTIWRRS terminally
froma 15 concentration series of 10 concen ti
anRgene S WHoDYRIATIY NBrOua AR (18 122 @ PGy Ske-giliiciently
?na{e%ehé‘&? F}Wé E(BBOL%@%!) 03 ré‘ténle %ﬁﬁlﬁb ﬂ%‘sféﬂrﬁﬁ%tél’@d by transoral

I cate ng Fluorescently | l ed elastin

‘A@s:agzal m&tm@tlmatfa)vqma ioh10@ul weing ad?eamé?%ntuw rpigEogprayer. Animals

%ér@ykgrﬁl wWHim an 339Rberatli® cf)r‘\tF}ﬁlledCS&P Calo ?fvbﬁnto‘ﬁf up htToses of

(human | eukocyte el astase, Sig J
oarmmth@nc as fremlited tglelmeues@mrtmugmsaa@ae%l@esa ont Herm@étuon

el ast 'dg-g%na\lva%gr%véagﬁ ({b%[c(:@ El,rjfllgtg Ko 'Mm {)S’érbﬁ{)xﬁéﬁﬁwe hour post

E-1 2 | na concen ration
1pE /chvalientee Thientsdchea was exposed and a small incision made between two

tracheal rings allowing a cannula (10gauge, O.D. 2-10mm, Portex Ltd.) to be inserted
approximately 2cm into the trachea towards the lung. This was secured into place
with a cotton ligature. The lungs were then lavaged (BAL) three times with fresh 4ml
aliquots of heparinised (10units/ml) phosphate buffered saline (PBS). The resultant
BALF was kept on ice until it was centrifuged.

The BALF was centrifuged at 1000 r.p.m. for 10 minutes in a centrifuge cooled
to between 4 and 10°C. The supernatant was discarded and the cell pellet
resuspended in 1ml 0.1% CETAB/PBS to lyse the cells. Cell lysates were frozen until
spectrophotometric analysis for blood content could be made. Standards were
prepared by making solutions of whole rat blood in 0.1% CETAB/PBS.

Once defrosted 100pl of each lysed cell suspension was placed into a
separate well of a 96 well flat bottomed plate. All samples were tested in duplicate



concentration of DMSO was 2.5% in the assay buffer
(O 1 MTris-HCL, pH8.0, containing 0.2mM sodi um

w@z200da)9060fhe enzymatic reaction was started byPerdBa@7/001638

10

15

the enzyme. The enzymatic 25 reaction was perforned
at RT and read after 120 m nut eszgFl uorescence was
read on the FLEXstation (Ml ecular.Devices) using 485

NEhE X 00[iIa, 1%@@11/&15)3%8 WES T0IsRIdsh thiigldterss a BlaRk. The OD of the
pot ency of the conmpounds was determ ned froma-

cemi@w@r%@aefﬁ\A@@rwaésma@wr&@a&é@uﬂvﬁ@g.%wqtr@maar?g@ (Molecular -
f OVRe£000nM to .1 nM The results are neans of two

i ndependent experlnents each performed in duplicate.

30 Al I Acgiapdardoeurse W&%C%m&l@s by xaegsuripgaingl @D2@thdldnm) of
a 23 ,h

Gﬁf!e?’éntt bgﬁ%én?rﬁ'hané %Io%fﬁ%ﬁb‘g‘ C%%@ Bk égo’lﬁ rf]sgf"do@,rb.wl/ml .
haermr 'ri'hagimomntt ok bkmd innsach |expeomental mammie was calculated by

" EuthbeEibng né $HBRE AR o PRl Bitnp ARG B 0BBN: ©
asp essasue meame(alsuon mgahbams wisesalbuldiege. V\D 2007/ 129060

P / 007/00163 Mal 1 :
22007 (B8 b8 VAR W PHEREET R g HellS i other samples

bay ri epatdwed a3dssad fol dviakhtd mdrm@my&ﬂ %tﬂ‘blﬁ@sn
m Cr o- organlsrrs on rece Ipt Ani mal wer e

r andon ) 6RBPEWES FfExemplasthi 8R% @583Q ﬁzléo aﬂﬁl ﬂ:&»l”@'3 49 59, 61,
Y

B e T anup e SO RE b Bl I reducing the
adeRntinoef RIpod heemerhpaed redativedo conirole &ioh examgle, theeeprmpound of
d I,N f] Wi th I, i o
el Bonse hBuEy d SREKGlly | HEnifioRE vaa o I Jidetimage of 67%
R ativedo eoninelegtdneadrsiaistared lat 80reg/kigrithal bwrammm HeIE. c

| sof lurane (4% when the dose was given from 30

mnutes to 6h prior to human neutrophil el astase

(HNE) admi nistration or termnally anaesthetised . .

.10 wth hypnorm hypnovel :water (1.5:1:2 at 2. 7nil/kg)

when the predose was given at ‘less than 30 m nutes

prior to HNE admini stration and dosed either
intratracheally (9t.) by transoral adm nistration

using a Penn Century mcrosprayer or intranasally

(i.n.) by dropping the fluid on to the nares. Animals

ei ther received vehicle or conpound at a dose vol une

of 0.5m/kg. 1s Animals that had been allowed to

recover after dosing were termnally anaesthetised

Wi t h hypnorm hypnovel : water (1.5:1:2 at 2.7m/kgQ).

Once sufficiently anaesthetised, HNE (600units/m) or
sterile saline was adm nistered by transoral trachea
instillation at a volunme of 100pl using a Penn Century

m crosprayer. Animals were kept warmin a tenperature

-controll ed box and given top up doses of 20

anaesthetic as required to ensure continuous

.anaesthesia until termnation. Aninals were sacrificed

(0.5m. to 1 m sodi um pent obar bi tone) one hour post
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HNE chal | enge. The trachea was exposed and a snall
i nci sion nade between two tracheal rings allowing a

weawat®eq 10gauge, O D. 2-10mm Portex Ltd.) tBCDHEB2007/001638

inserted approximately 2cminto the trachea towards
the lung. This was secured intogy ace 25 with a cotton
| igature. The lungs were then | avaged (BAL) three

td ith fresh 4mL aliquots of heparinised (1
(%!F\WM) phosphat e buffered saline (PBS). The

ries i doamdounBAlf Forvmsa Uept on ice until it was

~centrifuged. The BALF was centrifuged at 1000 r.p. m

for 10 minutes in a centrifuge cooled to between 4
and 10C. The super nat anh\vvasnzdi scarded and the cell
pellet 30 resuspended in"g" m 0.1 % CETAB/PBS to |yse

the cells. Cell lysat wel e grozen until
spectrophotonetric_an I sN“or bl ood content could be
made. Standards wefe d by nmaking sol utions of
whol e rat bl ood in 0.1% CEYABPPBS. Once defrost ed
100pl of each lysed cell pension was placed into a
separate well of a 96 wel 5 bottgyed plate. Al

~sanples were tested in d icate WO 2007/ 129060

PCT/ GB2007/ 001638 59 ariit 100pl 0. 1% CETAB/ PBS was

i ncluded on the plate as a blank. The OD of the

contents of -each well was neasured at 415nm using a
HEIamax 250 (Mol ecul ar - devices). A standard curve

was COoR¥d ayFbatbibvafgasuring the OD (at 415nm of 5
different cConcentrations of blood in 0.1 % CETAB/ PBS

(30, 1@jsoxygnorsuphgr; 0.1 pl/m). The anbunt of -

bl ood /{n i Cone
comparta B 273 R LEEREAG BN RudlBBeR i, Bt byano, orCs
aalieyly SedCeealkdral, 0Bs-Caplkyhg, myeroxprf Cr-Cehaiaxy aere€Wasilkenyloxy,

SPGB gkl AR BB it e o roe

.adeeticaedr diffenatadidats $diected froal ihe\grofip dorsdistinguifinalogen, hydroxy

Thedé"@oo nds of Exanples 17, 13, 26, 27, 30, 32, 40,
ANG 9y o+ RYOX9 59, 61, and 64 were tested in the

above RgnaR‘ah WicpeRBONY reprdsentd Fzriidal vEformulae PGB 1,-[Ql.-
uantity of blood haenorrhaged relative to

t he
d&”ﬁzhg?(.]k'?d’l’h%ﬁ'&npl e, the conpound of Exanple 32
showedy anShap Bl ;;:;}E'i%deﬁdeﬁebmnf@m 17 eduction in

0

haenor r’hqge of ¢ 15 relative to control when _
adni ni Atkciaad Alk” sachyindgpendently represepir-aroeptianaiisubstitited C1-Ce

g%%éﬁ%%?,gﬁgga—%%ég?% grgggliﬁﬂcg%qﬂﬁ‘d}@lﬁ cofitain an ether (-0-),
thioether (-S-) or amino (-NR*-) link wherein R* is hydrogen or C;-C3 alkyl;

Q represents (i) -O-, -S-, -§(=0)-, -S(=0)z-, -S*(R"-, -N(R")-, -N*(R*)(R®)-,
-C(=0)-,

-C(=0)0-, -OC(=0)-, -C(=O)NR" -, -NR*C(=0)-, -S(0O,)NR"-, -NR*S(Oy)-,

-NRAC(=0)NRE-, -NRAC(=NR*)NR®-, -C(=NR°)NRE-, -NREC(=NRP)-, wherein
R, R® RP and R are independently hydrogen, C+-C alkyl, or Cs-Cs cycloalkyl, or R*
and R® or R® and RE taken together with the nitrogen to which they are attached form
a monocyclic héterocyclic ring of 5 to 7 ring atoms which my contain a further
heteroatom selected from N, O and S, or (ii) an optionally substituted divalent mono-
or bicyclic carbocyclic or heterocyclic radical having 3-6 ring members;

X represents -(C=0)-, -S(0Oy)-, -C(=0)0O-, -(C=0O)NR"-, or -S(Og)NRA-, wherein
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OA RARNND R5 (lI) R3 wherein 5 Ais aryl or
heteroaryl; D is oxygen or sulphur; Rl, R2 and R3 are

w0 peepemeent | y each hydrogen, hal ogen, nitro, BPGEGB2007/001638

C -C6- al kyl, C2-C6-al kenyl, C2-C6-al kynyl, hydroxy or
Cl- C6-al koxy or C2-C6-al kenyl oxg4 .wherein Cl-C6-al kyl-
and Cl- Co6- al koxy can be further substituted with one
to thg thC 1. B El 5@ |cal s sel ected
from tFﬁE?s %? gsﬁons?éﬁkg tf?]; e 9I’"nydroxy “and

Cl- C4)Glrkmmyentst @ﬂdSRébrethanddependently represent a

' Qﬂg'r Z?ns fyd,{éé)éerrflu loraa%hﬂﬁ){aguﬁl sui% @8hegnﬂgﬂ{)ﬁékélcgel[c@rég&lchc or

-Ab{@:o@@dc Aldichl @acingid 6 eing nenbérg. represent an

opt i onal substituted Cl-C6

21 kengh eaooUNd asgialpac Gl bw&é&ﬁiﬂ £ Aredndependenty
%heﬁrh r@Ae)h hdkkge‘hetrim Eyarro) cqrcsaérk;{l c% Rikenyl,| Crlcs-alkynyl,

wher ei'n ydrogen or Cl-C3 represents
hygiroxp.or 04§e alkcg(yfz@) 2:Cs-glkenyloxy. - 3+( RA) - N(RA) -

23N+ Wound@&%d m%i’aé?ﬁzmggxa R %Raﬁsl?g%e mdependently

ealsh AgiregeNRB:IOro,- kiR ra G FONIRA CIRES, metbyl,—-mremqm@nd -CRGH.
i h d epzD%%rp]? %, d@gg&éﬁd m%%ycﬁ ?Epecgﬁmgrc&m&lvherem A is phenyl,

pyddiadrkyaimidiny!lRA  and RB, or R and RE t aken toget her
th the nitrogen,t.o i.ch t are attached .form a
hoctsarbdrERG et Aty \G¥ pBScEga TS ulGhiflond of R and
\Mﬂ’ﬂ.@hwm?}ncm or eyaingl t her 25 heteroatom sel ect ed from ,
N, S, or (ii) . an-Q onal | subs ed di vaI
ﬁono Kbobediq bt caPBadh claTe oMM R TARE 5 - FaiopBe or 4-
g@hg nfi. I ng menbers; X represents -(C=0) -

-S(0 (C—ONRA- or -S(02) NRA-, V\hereln

.\Zo 2od’v¢qr2 miﬁwb@ﬂrtms@e preseding Glamgywhesgisr is O.

%1 6 @é&ﬂhﬁourﬁf ads% ﬁﬁed%( h?@\‘ Ky brece&ng%ﬁa‘%@%@h‘fﬂ ROts'hydrogen

ro en or an, optionally
QUBSR 118 @ttéﬂlumﬁwihw)ﬁ QTIQSQ:OF %—b&i’ﬁ%ocycl ic or

3t €T QY SthbSurl Gt g ofing préinEdIfisSwherein R* andior Ris -
radical of formula -[X]m-[AlK - [Qlx-[AIK?]-[X"1-Z wherein m is O, k, p, n and q are
each 1, Qis -N(R or -N*(R"(R®)-, and R*, R? Alk", Alk?, X' and Z are as defined in

- claim 1.

10. A compound as claimed in ¢laim 9 wherein X'is -O-. .

11. A compound as claimed in claim 9 or claim 10 wherein Z is optidnally
substituted phenyl or monocyclic heteroaryl, the latter having 5 or 6 ring atoms.

12. A compound as claimed in any of claims 9 to 11 wherein one of R and R*is
hydrogen'.‘

13. A compound as claimed in any of claims 1 to 8 wherein R or R* is selected
from C4-Ce-alkyl, formyl, aminocarbonyl, mono- or di-C1-C4-alkylaminocarbonyl, Cs-
Ce-cycloalkylcarbonyl, Ci-Ce-alkylcarbonyl, C4-Ce-alkoxycarbonyl, N-(C4-Cy-
alkylsulfonyl)-aminocarbonyl, N-(C4-C4-alkylsulfonyl)-N-(C4-C4-alkyl)-aminocarbonyl,
heteroaryl, heterocycloalkyl, heteroarylcarbonyl or heterocycloalkylcarbonyl; wherein
C4-Ce-alkyl, mono- and di-C4-C4-alkylaminocarbonyl, C;-Cs-alkylcarbonyl, C4-Ce-

“alkoxycarbonyl, heteroaryl and heterocycloalkyl can be substituted with one to three
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5 2. A conmpound as clained in claiml wherein Rl, R2
and R3 are independently each hydrogen, hal ogen,

worare29e6yano, C,-C3-al kyl, PCT/GB2007/001638

C2- C3- al kenyl , . C2-C3-al kynyl, hydroxy or Cl-C3-al koxy
or (C2-C3-al kenyl oxy. 3. A conpogad as clainmed in claim
1 wheérein Rl, R2 and R3 are independently each

‘rﬁ'e(i’ﬁ&gle& difé e&@ca@é&é@t&d PRy e n@égg 9:8 gBiify b{ %ryl h)e/zteroaryl

alms

dwdtdml Gnﬁa@dimg, rwﬂmxxmrmraﬂ @fcaealkexygaémvl amjnacadpnyl, mono

d iy j :
Sracdigr el g Ep SR SR, Hodp- i 8 G MifamB crce
W(ﬁlb@wlwlaop_ cﬁe;rnoA Mmonod and c| diiCyeC,-alkylahdnayCi-C4-alkyl)-
rein i -cya en
DB AHC T AR e e Bmiforalbany! ang haloseRe
Aueced. raanfdoahGSasA/@;arrﬂe@ i arg/ ef c&.mé\ T whéréia R and/or R*
clainmed in any of the preced; mrdlms wherein F{5 is

H?@ﬁeégfétﬁa@’ﬁHpﬁéFPQ“@at(V“WUM YMC)3_chloro or
3-bronp. 9. A conpound as claimed in any of the :
preceding clains wherein R4 and/or Ris 20 radical of
formJIa-[QK]m[Alkl]p[qm[AlkZ]q[X] Z wherein m
is O, " nandqare\ QI Sw- or

-Ne(RA) (RB)N and RA, REA k2, X1 a Jare as
defi ned in Nma. 10. Ac und as clarmed in
clai m9 wherein’ is -0-.-11. A conpound as clai med

inclaim9 or claim10 wh nZ|sopt 1y 25
substi t ut edeﬁ‘ényl or- r‘mng\@@%l ic hetero V:S t he
|atter having 5 or 6 ring atons. 12. A compound as:
claimed jn any of clainms 9 to 11 wherein one of R and
puhqrgln MRy é Byiragen o Calewiyb g i§ 1cPredimed in any of
lzai C f 4
Og%% %k;rfbo%]pé’?%y %|ar}2%ﬁfacé§fy gﬁ ycr%eﬂnrgm t gg 8 Mitfein R and/or R
depleﬁems aagnwpaxfanUnuatiBﬁyl C3- 30 :

.C8- cycl oal kyl car bonyl, C1- CG- al kyl car bonyl ,

Cl; Co6- «oxycarb yl N-(Cl-C4

aI l's I ) +a’m nocar bonyl ,
%{r Ronyl ) - N-(Cl C4- al kyl ) - ami nocar bonyl ,
het ¥roaryl, Yeetg¥ ocycl oal kyl, hetegroaryl carbonyl or

het er ocycl oaI kyl car bonyl ; wher ei Cl- C6- al kyl , nono-

and di - C1- C4- al kyl am nocar bonyl, C1-C6-al kyl car bonyl ,

Cl- C6- al koxycar bonyl , heteroaryl and heterocycl oal kyI
88 substituted with one to three WD 2007/ 129060

PCT/ G&i’@@gﬁgﬂé &$05@1-QBW| cal or d| ffer ent radi cal s

sel ect e4g group consistin

het er d&r ylﬁ Rhy%ﬁe&Wh 163e- @hylaapmgbtgly nltmg@péqyggzp%qyﬁre attached
Haldre Cff??ﬁ&@ém%' osﬁ%'&ﬁﬁ?’g’ebﬁﬁéﬂaddﬁgﬁéﬂy e?rgﬂwo of R, R*, R*

yl'am nocar bonyl, am no, nono-

daydie joineglt jarama g, optionlly C@ht@}ﬂ"&a& BerpfIddiateratanysalected from
'}kxwé’ﬁ‘& mﬁgge’%l Cl- C4- al kyl am no- Cl1- C4- al kyl ) -

or ' ,

one of R*’, R*®, R* is a lone pair and the other groups are as defined above,
and the nitrogen to which they are attached is tertiary; and

v1 and vé are each independently 0-5.
16. A compound as claimed in any of claims 1 to 8 wherein R and/or R*
represents a group selected from the following:
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'or cm -aI Kyp R‘“R4C RAD,
-and the nitrogen to which they are attathed is

5 am nocar bonyl ,
N- (Cl- C4- al koxy- C1l- C4- al kyl ) -am nocar bonyl and

whadoogeseso 14. A. ' conpound as clained in any of PCl/aBa®7/1001638

to 8 wherein R and/or R4 represents a group of

“Formula (MII1TA), (M1.1B) or (Viga!Cy: NN-'N ~~'s

~N. R4A (MillA) (VIIIB) (M11C 10 wherein R4A.is
hydrogen or Cl Qﬁ alkyl, and s is 1 or 2; 15. A

nﬁoun 4as 41 med in any of ,sﬂBal ms 1 p‘t? 8 wherein R
and

esgﬁfts a g(r up Iﬁ (LX) R4B R4C
NGE (I X) B RS hydr ogen
1 are é’ﬁchl C6- al kyl,

quaternary and carries a positive charge; and .
addi\ti ongfly affy two of RAC, RAD, RAE 20 mmy . be
joinad tQ fip a,ring, optionally containing a second
het er'ogt om |'eBted from oxygen or nitrogen; or one
of RAED RAD, WR4E is a |one pair and the other groups
are as defined above, and the nitrogen to which they
are attaghed is tertiary, and 25 vl v2 are each ‘
mdepqqnﬁ'ently 0-%5. 164 A Iiionpoumd as Ia| med in any of

cl |1 te*8 whe aNdfeer ‘8nts a group
sela(é from t hehﬁé‘n’l ng V\D (ij'?/ ﬁ29060
PCT/ @ﬁazw?/ 001638 63 *NR4® N RaF *VIRAB R4G | 4G H N-

N,RNNYNRIH VI L Jv2 4I§4H V1l 0 V2 1N R4F R4B R4G
R .

. O * . /
N
e M

wherein
' R* is hydrogen or C-Ce-alkyl;

R*°, R*, R*F are each C1-Ce-alkyl, and the nitrogen to which they are attached
is quaternary and carries a positive charge; and additionally any two of R*C, R*?, R*E
may be joined to form a ring, optionally containing a second heteroatom selected from
oxygen or nitrogen; |

or

one of R*’, R**, R* is a lone pair and the other groups are as defined above,
and the nitrogen to which they are attached is tertiary; '

R* and R* are independently hydrogen or C-Ce-alkyl;

R*® and R*" are independently hydrogen or C,-Ce-alkyl, or R*® and R*" taken
together with the nitrogen to which they are attached form a monocyclic heterocyclic
ring of 5 to 7 ring atoms which my contain a further heteroatom selected from N, O
and S; and

v1 and v2 are each independently 0-5.

17. A compound as claimed in any of claims 13 to 16 wherein R or R?, but not
both, is hydrogen.

18. A compound as claimed in any of claims 13 to 16 wherein R or R*, but not
both, is selected from C;-Ce-alkyl, formyl, aminocarbonyl, mono- or di-C-Cs-
alkylaminocarbonyl,  Cs-Cg-cycloalkylcarbonyl,  C4-Ce-alkylcarbonyl,  C4-Ce-



5

‘1

(=4

1

W

20

N, PNRAH V1j / v2 RAF RAGRAE * N RaG* ~N |1 N 4H
*Nb-R/ 4D N 'I RVi RAHVI N R4F Vi RAC * * R4AG
WORDY/1B6D V1 V1 wherein R4B i s hydrogen or PCT/GB2007/001638
Cl- C6-al kyl; R4c, RAD, R4E are each Cl-C6-al kyl, and
the nitrogen to which they are gytached 5 is 8

guat-ernary and carries a positive charge; and

%%ggéékﬂéwm S&Y i)%ﬁ@ggul %aanﬁﬁ‘&?g ﬁ%g I\P@?’-(‘?‘r%lk%ﬁ\%yl) N-(Cy-

rma i cont al ni
IGatatkyhaamincseatbeoyked Hetemarybxylmarocycloalkylogéleteroaryloamonyl or

BTSRRI ey o WhERM.Pa e ol o BRNE, SRRRS di-CrC
_fahg'lammeca?lbﬂylﬂe% C&akybﬁrb&u:mylmeélf_‘.eﬁﬂcbxgérbeng RheI:t|eroaryl and
I ngepende ro n I - -a L a are |,

R PO Fan P SbsRuo Wb 8 Ip et Geealonfiferetiradicals
iseleRfed - HRae the 'grvhd feohbi@tmvg tdf osrgn ﬁétemﬁrwhhwmx¥|arcg Cas-alkoxy,

attached form a nonocyclic heterocyclic rin

’rlyfiqugczab@nﬂ viri-SralkpXpeaibanyh AMBPEHEPNYet moaat @nd dl -C1-Co-
N, a an 1 h .

AUBEARLAAI. Smpl? AT Sigha L S ARMEN  CrC

@I"eﬂlmbqra'lammmﬁ wymme. rN-F(mono-R4andutdl@tC4-ngylam|nQ-C1-C4-alkyl)

R G64oryh 4 CRERAD &G A AR i Shg ook,

q0 ecmedmﬂltlmmlc:lcdﬁ@mjddy compasing| twcarﬂhr&mmrbf@nyl molecules of a

E3iguBY o By S5l B2 By ioddiraugn a tinker

‘ﬂ@n?é]ﬂl?rklZQOGO PCT/ GBZOO?/ 001638 64 al koxycar bonyl ,
N-(C, S
@0% Cl Acm@tpr[g p(igr:)qfnga%% ag.c a%%%grir? o?a}{ rln 19 wherein two, three or four

Gholabliygs b éiebmgéa;ﬁdagwb.mé@mgﬁf Aty oflthdiRTsoCioc] @arehinked to the
het er oaryl car bonyl
linker framéwork via their respect:ve nitrogen atoms shown in formula (1) as linked to
R.

" 21. A multimeric compound having the formula M-L-M* wherein L is a divalent
linker radical and M and M' are each independently a radical of formula (IA) wherein

D, A and R'-R® are as defined in any of claims 1 to 18:
2
R1\A,F{
. O R4
IRy @
N D
@—Rs (1A)

Rs3

22, A multimeric compound as claimed in claim 19 wherein two, three or four
molecules as claimed in claim 7 are linked to the linker framework via their respectlve
nitrogen atoms shown in formula (1) as linked to R*.
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het er ocycl oal kyl car bonyl ; wherei n Cl-C6-al kyl, nono-
and di - C1- C4- al kyl am nocar bonyl, C1-C6-al kyl carbonyl,

w@1le0C62@bkoxycar bonyl , heteroaryl and 5 PCT/GB2007/001638

het erocycl oal kyl can be substituted with one to three
identical or different radicalsggselected - fromthe
group consisting of aryl, heteroaryl, hydroxyl,

Gk, C4- ,@hmﬁ%enc BdrﬂbWﬁé\hﬁ%Yﬁe f&%]u%w?LMWﬁé\@ l@){éI a divalent

am nocar bonyl, nono, and di am nocarbony
dirkeioradieahand Mranddyl: @e-eashindepeadeniy a @ﬂw@hof formula (IB) wherein

yhargs
B AR A B8R s QB anf B ciaims 1 1o 187
N- (C1- C4- al koxy- C1- C4- al kyl') - ami nocar bonyl and
hal ogen. 19 A nultineric conpound conprising two,.
three or four nolecul es of a\c,d‘hpound as-clainmed in
any of claims 1 to 16, cogalently linked through a
i nker framework. 20. A :u('c compound as
claimed in claim 19 whgreyn three or four 15
nol ecul es of a conpound as in claimany of
claims 1 to 16 are linked to the |inker framework via
their respective nitrogen at shovvnlnfornula(l)
as linked to R 21. A nulti cRonpouf® having t he.
formula ML-ML wherein L is di val ent |inker radi.cal
and M and ML are each i ndepehdently a radical of
formula (1A) wherein 20 D, A and R1-R5-are as defined
'20, anya @cﬁmgb%d@s diafrled B 2 F5 claith éz wh'élr%m M 5%8"91‘ Qrﬁﬁﬁ_’e same.
A) A multinmeric conpound as claimed in claim: ‘
- whef QMPOuRS ag elaimecin dains 21nslait 28 @s claim @4avhasginithe linker
‘?Ja‘?ﬁé@c?rk%r%hé%@ﬁ:a‘ P id Q%lvél&l\‘tesrtrézx rﬁ'BF]}QW §a}ﬂr3t F'ﬁ' dnsaturated
respective trogen atons shown r F
Ihydtasarhan radicammwmqmgaeoz REMOBRR00F [r0D &R cr&’&n ZBd wherein

SR GTEepboR SR Ak eBRL B By R A M Boliic pPbigypipparoocyoic

ar Bem«xdyclmmwhuwing from 3 t@dl rireg atomsflmthadraaabh Bhg, or by -O-, -S-,
PR s Rlar - BT To ol So-0F ' CEONR
-NR*C(=0)-, -S OZ)NRA -NR*S(0,)-, -NRAC(=O)NRB , -NR*C(=NR*)NRE-,
-C(=NR°)NR"-, or -NRFC(=NR")-, wherein R", R®, R® and RF are independently
hydrogen, C-Cg alkyl, or Cs-Cg cycloalkyl, and R” and R® are independently

* hydrogen, C;-Cs alkyl, or C3-Cs cycloalkyl, HO-(C4-Cs alkyl)-, R*RBN-(C1-Cs alkyl)-, or

HOC(=0)-(C+-Cs alkyl)-, or R*and R®, or R® and RF, or R” and R® taken together with
the nitrogens to which they are attached form a monocyclic heterocyclic ring of 5'Ato 7
ring atoms which may contain a further heteroatom selected from N, O and S.

26.  Acompound as claimed in claim 25 wherein when one or more one or more -
(CHz)- groups of the linker framework or linker radical L is or are replaced by a
divalent monocyclic or bicyclic carbocyclic or héterocyclic radical, the said radical is
selected from the following:



RNND R5 (IB) R3 5 24. A conpound as clainmed in 21

or claim23 wherein Mand M are the sane. 25. A
w@oropoeseco as cl ainmed.in clains 21, claim23 orPCl/aBr002401638

wherein the linker framework or linker radical L is a

di val ent strai ght chain, saturatgd. or unsaturated

hydrocar bon radi cal haV| ng from2Z to 12 carbon atons

in the said chain, ,and wherein io e or nore_car bons
; ‘;@f%_‘ent' clic og I %c
¢ . er o [ Vi ng fo
' \. A /aeach 'l Noy y -0-,

-S( 0) -S( 0)2- - -N(R H, - N+H(RP) (R) -

C( O) NRA -, NRAC( =O -
)N - NR P\- R
C( - —NR) ei'n
RA R D and RE‘ard |ndepend

y 15 hydrogen,
Cl-Co aI kyI or C3-C6 cycloalkyl, and RP and R are

I nde ntIy dr ggen Co6 , orC3
%}g\?{kyl) RB

cyst 1- | kyl %_
or = O)(ClOG \-aLkyl ) - %C?UE
or RP and R4 taken toget her W|th the nitrogens to

whi ch they are attached form a nonocyclic heterocyclic
ring of 5to 7 ring atgons which g1yelconta|n

further
1 o o COMPOUNE AEGHRIMEG N qlaif 2myhereinpiesnken gk @r linker
JadfchAl H§§0h8 o'@{rfé'fml&ﬁnw@erueﬂufbé«mngfswe ),qD) BRE]EPNE or
nore - (CH2)- groups of "the Iinker ranemork or |inker
radi cal L is or are replaced by a divalent nnnocycllc

or__bi [ C \c ar hetero lic radical, the
sai d ?éﬁu?él'ﬁ@}%g@ fd fromt hg‘xfol | owi ng: WD

2007/ 129060 PCT/ GB2007/001638 66 N- N NH NN ~~ NN
+ MIVN- NN 27. A conpound as clained in claim25
wherein the |inker franework or linker radical L has
oiie ofClipes N CBwk§Hedaaict ures (AB) (B), (O, (D) and
(E): 5 (CH2)2 5-N(CH3) - (CH2) 2-5 (A) (CH2)2-5-N+(CH3) 2
(CH2)2-5 (B). (CH2)2-5 NH (C=NH)-NH (CH2) 2-5- (O

— (CH,),.5— NH-(C=NH)-NH— (CH,),s — (C)
e |
- 7N - AN
(CHa)os  (CHp),g — (CHs  (CHy)pe—
(D) | (E)

28. A compound as claimed in claim 25 wherein the linker framework or linker
radical L has one of the following structures (G) and (E):

— (CH,);.,-CO-NH-(CH,); ,-N(CHg)-(CH,) ,-NH-CO-(CHp),, = (G)

— (CH,),5-CO-NH-(CH,); 5-N*(CHz),-(CH,), ;-NH-CO-(CH,), , (H)
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N+ (CH2)2-5 (.H225 (CH2)2-5 (CH2)2-5 (D) (E) 10 28.
A conpound as clained in claim25 wherein the |inker

wo eamaawsk or | i nker radical L has one of thePCT/GB2007/001638

follow ng structures (G and (E):
(CH2)1 2- CO- NH- (CH2) 1- 2 N(CH3) - g&H2) 1-2- NH-CO(CH2)1 2

@?ﬁ’ A For i Bl RIS e Slmea in

clanrpderrtavmg theairoetire of a canpoandof any ofithe ev(amplﬁ&dmnelﬂ '
npolvprapo e 5 e ul ddnt et e R niftmagguicaly

aseeﬁtable&dltlfcsmany of the preceding clains in

o o B B b s el i of o

(Y)[\l or (2): NN Nooo ' HN NH NH VEA-;J\M/FE -

INONNOON NO AFFi FI |
F (X (Y) TR ~I o0 NOJON A FF
| ™¥bo FF FF ¢Z)YWherein & bs a\l,phaf ;

| . A co hae_s|/ajmd in any
mgl aim mf%r::use bﬁN rapy. NSO,
A, * 0 O Q.
F F F F
FE Fe Fe Fr
(%) ; v

N ' N
i ]

0 : 0
P N e e .
AN /l\i /N\ jl\/ﬁN/\
No o 07N
©\'<F F, J:b
Fr Fr
(2

wherein A" is a pharmaceutically acceptable anion.

32. A compound as claimed in any preceding claim, for use in theraApy,

33. A pharmaceutical composition comprising a compound as claimed in any of
claims 1 to 31 and a pharmaceutically acceptable carrier or excipient. ‘

34. Use of a compound as claimed in any of claims 1 to 31, for the manufacture of
amedicament for use in the treatment of prevention of a disease or condition in which
HNE is implicated.

35. A method of treatment of a disease or condition in which HNE is implicated,
comprising administering to a subject suffering such disease an effective amount of a
compound as claimed in any of claims 1 to 31.

36. Use according to claim 34, or a method of treatment according-to claim 35,
wherein the disease or condition is chronic obstructive pulmonary disease (COPD),
chronic bronchitis, lung fibrosis, pneumonia, acute respiratory distress syndrome
(ARDS), pulmonary emphysema, smoking-induced emphysema or cystic fibrosis.



o 33. A pharmaceutical conposition conprising a

conpound as clained in any of <clains 1 to 31 and a
w@barmeweut i cal |y acceptabl e carrier or excipiBPOL/GB3#7/001638

Use of a conpound as clainmed in any of clainms 1 to 31,

for.the manufacture of - a nedicggent. for use in the

treatment of prevention of a disease or condition in

‘3‘7' ch éJs@hfecb?dlthRJ ¢I5ipd 84, or@m%ﬁwod“oﬁ?éé‘i%n?écdoﬁ*@iﬁ?%@lalm 35,

: i sease or condition in which is inplica

M@ﬁtﬁm Herdjseand aricondiliomig asthnaa.shibjtiscpsyiasise ﬁEW@ﬁtﬁﬁc(lﬁitOPIC and

a ;

%ﬁ %?@ﬁc i £ Gishe, Miphyeaily o TRRPROAR AbpacE

or a nethod of treatnment according to claim 35,
mhereln the di sease or condition is chronic
obstructive pul nonary di sease (COPD), 20 chronic
bronchi-tis, lung fibrosis, pneunobnia, acute
respiratory distress syndronme (ARDS), pul nonary
enphysema, snoking-induced enphysenma or cystic
fibrosis. WD 2007/ 129060 PCT/ GB2007/001638 68 37. Use
according to claim 34, or a nmethod of treatnent
according to claim35, wherein the disease or
conditionis asthma, rhinitis, psoriasis, dermatitis,
(atopic and nori-atopic), Crohn's disease, ulcerative
colitis,.or irritable bowel disease.




