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TETRAHYDROPYRROLOPYRI M DI NEDI ONES AND THEI R USE AS

wid i PebddTROPHI L ELASTASE | NHI Bl TORS Fi el d of pdweGB2007/001638

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- diones and their use

in therapy. Background to the invention Human

neut r ophi ITEAIRAHYDIROPFREDLOP YRIRDINEDIGKRES naND THEIR USE AS
protei nase found jumhRNEGTROPRII Ei &S BASE WIRBITORS
neutrophils. It has a role in the degradation of a

MAde range of 10 extracellular matrix proteins,

IR fi bronect| n, lamnin, proteoglycans, Type
col | agens as wel | -as el astin (Bi et h,

G I'n ﬂqguanaéhm edlaiBt o he@e@dyaﬁd &bt ndé/amhatmaré% substntuted

(Ed em c Press, 198 217-
%é g, &tﬁ}rahyﬂébthNﬁ@Qﬁ%ﬁéﬂpvrﬁnlﬂlW Briliongso ﬁlﬂﬁﬁiﬁeif 5$9e'" therapy.
| Ba, st élﬁJérnﬂHrQh repalr and di sposal of damaged
t of the tissue structural

pr ot ei Hgmantnauyoghd;ela&@se dHNE) it a 32 kDarserine pegieinase found in the

a%%lr&@%iuf@%ﬁﬁ es%lf aé&Yc?pz'jiig.g I Iﬂ%ﬁ? gﬁ&\?zn ﬁ{eﬁe@%@%@?d{i% wide range of

nextracelivlassais prdﬂblﬁshaslumeg fibiamptting &etreidinj, protedglycans, Type il and

PR RUbGE e et o SR80 FRBIT I 1 PR P By maton,

| MesamBR. POWRYS), AtaddmierPres§ ey, tusw mwmmm'ny HNE has long’

D sease | nduced b t obacco snok osur e bot I?-,

nRASRGANEIdered 16 R it o pgRighsORlkgnd disposal

'&M&h&%éd“%séﬁd @M@é&aﬂcﬁﬁﬁpﬂ@tlﬁlﬁ t:.iﬁ@ctdr%ﬂ qir@u@mnt It is also
sema (Wight, J. L. Am J. Res

aelavanig rt@ek@ﬂenc@mamqtd@ctg@uyggmn h megns ,gf d@gr&gjatlon of the

o 55 ooy it R 2t

dhe unnegﬂ@mcvrf of Hg8 |genaaamaﬁqn a@@ gswduces licBriglgage from the

ARG, PR, AT GHHE Erid Bpet e, pmonary

dhisgase molueed mystebaxncml spokererposurdibxd sew|l inatticuls ingibitors and

L e A SRR 55 8o 8y b bopmont o

(eNBIserruUvIRgItT . lerbbY Yena). Rusplnont. ©andédiago2, 166, 954-960;

ok Jieile T Cacanar ePod i Thaaor) oy NE mey

30

| 1Pk ¢818: bdtRn %aﬁlﬂil@ WestriidtioRgaid mfairhbllﬂ/iﬁgaﬁﬂbrhﬁﬁtory responses in
deneration of ischaemc tissue |n!ury 0 follow n

brenic ToBRE e iSPAses ¥iies N 1 4V (5 Br @IarACieRstl feature.
gﬁﬁ&-ﬂ?WEq bteﬂé\?@d gﬂ F)fa?ra? 'F-%leﬂﬁ@é%%';’(ﬁ)@hon&?@%éﬁé? including

whi ch contri e'tolimtation! al rfl ow .
aifranic chdirumtive puirsgnargdishase(@OBRY cyati fibresis (@ly), acute respiratory

giiﬁgeﬁggyn%ﬂ%r AR blindHEF eMphle Stk Sindun i ¥hd fing fibrosis. 1t i
is also implicated in several cardiovascular diseases in which tissue remodelling is -
involved, for example, in heart failure and the géneratidn of ischaemic tissue in}ury'
following acute myocardial mfarctfon . .

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 ali three - may be due to heutrophil~mediated
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in patients presenting with COPD, and all three-may be
due to neutrophil-nmedi ated WO 2007/ 129060
WRCINO@EBZ00K / 001638 2 i nflanmati on, as support eBChgBR60S/001638
i ncreased nunber of neutrophils observed in
-bronchoal veol ar | eakage (BAL) fluids of COPD patients.
(Thorrpson A. B.; Daughton, D.;2et at. Am Rev '
ir. Dis. 1989 140, 1527- 1537) The mgj
ﬁﬁ jon. agsuppaiteth iy the iesteasedh sumésg of B@@iﬁophﬂs Observed in

C%ﬁbﬁ'@él@é’oléﬁe&ﬁagje"(BAEﬁ MigsSeCOPD pafi’i Zﬂ%ﬁnésd?ﬁl\aﬁcﬁaughton .

(al so- known as th el astase: ant | _
hiy i Rtrds iAgn. ) Fey. rﬁ@ﬂﬂlre i nt 989 bid0arn 5@7663FNETaﬁdmajor pathogenic

e&ﬁ@ﬁ@;ﬁ%ﬁrga@bbﬁ)ﬁé§ﬁ)§§io§%;ﬂf%n%§dg?%%gtgbé me%' Eﬁtg?se -anti-protease

(Eﬂl@ﬁge dalsopkmovel afsi the éadstaseranivelastaseo hgpothesis’), in which an

B et MRS B4R (oA,
aﬂsecaetdry lousetyiedryiRbes :mﬂbhms@[ﬂp!ﬁ Bad prél-graﬁﬁslééds, fo the various
ri kkson

f&-gm%o v ro@'ié)rﬁtof Eﬁ)}'—ge[bf lllnquggai_q ghatfig;ge mnetm@eﬂcnency of the . .
Epf@t%&%e Q‘fhlﬂﬂhﬁ ol Sarﬁnh?ésﬁﬁ @éﬁelgﬁ %Hdl‘l‘}éér’r‘nﬁ thét‘iﬁ‘i'éé&é iR sbYrity over

br eakdown of pul nonary nor

s (bl b BgikaEY iS5 SeBR ot o Vet 396md: $321140). An
xCBEY of HNE if ehdrbfd%e Qi%gﬁ’n&ﬁ%”?%aqim oSttheS E@Qkﬁﬂ@vﬁ%"%lﬁmonaw

increasing -mcrovascul ar perne '
' ﬁW@h@@gN gfithdosy @ ielasticity ancddestiuction of alsewar aitachments of airways -

i 1030 R ) o s ool R TR B Pimeatity

|and|mumaaihyparmnretgpnotohmmsbmnehmb) nked toget her into
a si nqgl,e.nool.ecul |ncr roba|I| hat the
ot e RS defige SBEGSES Mol pRUR embiE suhidh ate fethered
wodetheninrougea aoitable saaﬁcﬂa mmbtunmnduat tbih&hg&fdnhdihé ¥re linked

aheidnloraSingledeioas, ininssing the Grebatuiy Tl thg Beltier wil bind
Néduerﬁlw n & etepSwisd ARhnef wntﬁ5ﬁ9ﬂé’l5%@we éi'téé}esUHhP '|rph§h-afflmty

i nteractions (either SE(q uenti al ara

di
O RCRGIS (ARl P bt G JEXBEr OB, S5 JeHiorin G004 B pBIEEE; Han, Y.
f r I
D R uf Bidork OMof! Enbt Teher160% FYddoBired. [AGAuitple binding
Iﬁ@éﬁﬂ@&w@yh%‘%e@wp@m!@d paralieh adihaedkativeln bighofieatestan combine to

\ %%o%&o R*/U‘ﬂr‘ik?rlanﬁ% A ?Ig Eﬁé@%&?{%\l?g& bnsisting of a

switaties linker anld égm@d gy be eapedtedid shgwadyartaje best thy monomeric

| .
(e L i B0 o b VB o & O B4 pppounas
am urdikglgtte Be oratly bloavaiatile fid ;afedlotétabmpa@mgﬂﬁ‘nﬂé @fta”mhnch may

e 2Bt abealRlhero s pbaiic oHia, Ol el liaionta Beshoos is targeted,

sinekiepsh S titaiSd ﬁéfrﬁi?ﬁéifaﬁlona& I6e bRiHIrRSH Frug is l{k? y o enter the
adm ni stration and hence an 1 nproved toxicity” p

- Glisrctothug suchzompgends Q’taé'm(ﬁmﬁ@teﬁm ghow mdueed systemlc exposure
HRFGhhALHGN 2dMitiBRatidh 8RY H¥Ace an improved toxicity profile over orally

administered therapies.
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 or, parﬁcuiariy in the



Thi s invention provides novel conpounds which are
i nhibitors of HNE, and are wuseful in the treatnent of

Wdl 20848298600r conditions in which HNE activity prG6B2007/001638

part. The conmpounds of the invention nmay be used as

. nmonomers or., particularly in the WD 2007/ 129060

PCT/ GB2007/ 001638 3 case of top?cal' pul nonary o
application by inhalation, in .the formof_ nultiners,
< e Sidopigatiraonan; papliceipy by inelasion; A the farmmultimers, such as

- fdiﬂi&@@é&aléﬁﬂ?ﬂhlk@bi@éﬂﬁkérpﬁérﬁ@w@fk.t he Invention In
e
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one. enbadi nen t he invention provides a conpound of

f Betalied Descriptionsaf thexinve R& RNND R6 (I) R35
wher ei Wiy : f i | S ‘ .
sl phur O SMpgAlontind FhERRG Blovidos o Coridiot Bimuia ().
hydr ogen, hal ogen, nitro, cyano, CrC6- 1o al kyl,

Cr C6- al kenyl, C2-C6-al kynyl, _hydroxy or Cl-C6-al koxy

or C2-C-al kenyl oxy, wh ‘EAnHCLOG-aI Kyl

and' Cl1- C6-al koxy can fufther, substituted with one

to three identical or/)d &ht radicals sel ected
fromthe group condisijn of/]*hal ogen, hydroxy and
Cl- C4-al koxy; R and R4 "eacl” i'mdependently represent a -
radi cal of formula -[XIm[A K I]P [@n- 15 [Al k2] q

[ X ]k-Z wherein k, m n, - Ol are(l' ndependently O

or 1; Alk' and Alk2 each ependentl?/ represent an
optionally substituted G C6 alkylene, or C2-C6

al kenyl ene radi cal which may optionally contain an

ether (-0-), . thioether.(-S) or anmno (-NRA-) link
wigreim RA i s. hydrogen or C1-C3 alkyl; 20 O represents |

el L RRERY 250, o0 L, |20 e
-, - N2 exgen.or SURRUAR A, -NR AS(02) _,

R', R? and R® are independently each hydrogen, halogen, nitro, cyano, Cr-Ce-
alkyl, Gz-Ce-alkenyl, C»>-Ce-alkynyl, hydroxy or 01-Ce-élkoxy or C»-Cg-alkenyloxy,
wherein C,-Cg-alkyl and C4-Cg-alkoxy can be further substituted with one to three
identical or different radicals selecied from the group consisting of halogen, hydroxy

m)

‘and C+-Ca-alkoxy; | |
R and R* each independently represent a radical of formula {X]n-[Alk |, [Qlr-
[AIKZ],-[X -Z wherein o
K, m, n, p and q are independenily 0 or 1;
Alk' and Alk® each independently represent an optionally substituted C;-Cs
- alkylene, or C,-Cg alkenylene radical which may optionally contain an ether (-O-),

- thioether (-S-) or amino (-NR"-) link wherein R" is hydrogen or C4-Cs alkyl;

20

25

Q represents (i) -O-, -S-, -8(=0)-, -5(=0)z-, -5*(R")-, -N(RY-, -N*(R*(R®)-,
-C(=0)-, | - |
-C{=0)0-, -OC(=0)-, -C(=0)NR" -, -NRAC(=0)-, -S(Oz)NR"-, -NR*S(O2)-,

-NRAC(=0)NR?-, -NRAC(=NRYNRE-, -C(=NRP)NRE-, -NREC(=NRP)-, wherein

R*, R®, R” and R® are independently hydrogen, C,-Ce alkyl, or Cs-Cg cycloalkyl, or R*
and R 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,' or (ii) an optionally suﬁstituted divalent mono-



-NRAC(=O NRB-, -NRAC(=NR)NRB-, -C(=NR D) NRE-,
-NREC(=NRD) -, wherein RA RB, R and RE are

whwepeeent | y hydrogen, Cl1-C6 al kyl, or C3-C6 PCT/GB2007/001638

cycloal kyl, or RA 25 and RE, or R and RE taken

-toget her W|th the nitrogen to whi,ch they are attached

form a nonocyclic heterocyclic i ng of ' 5to 7

BT D PRI Skt e B

. subst | Xub tésdms RAD)- rrsmz)m:(?-@a LRUGMRA., or-S(Oz)NR , wherein' -
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/GBZOO /00163 4 or hi cycl i c carbocycl ic or
h@t & Bydrene Grizfen %'EY’ Prdvi-frg Ceclealkylng nenbers: X
repr esghfsyrad MOy, -§S y 00, (C-O) NR*-, or
LS00 NRP SrEO- -5 .()Q?%Hh?/%(rpggen C -C6 alkyl, or
C3- CG AV maqugyn or>an oRinnedy stbstittled m@&ho- @rbicyelic candocyclic or

ooty YRR Rind SR ARG\ 7S | 2t cal i ng

3- 6 ri Tige ireehiorsalsd hmmdasemmmmemlmmﬂmnﬂwdﬁqarmng two, three or

b tFRsueste? TRBHREMGRET tormulionabRve opvelpetinkedthrough a nker

cioarabwotd.y |inked through a linker framework. 10

Conmpounds of for above and nul tiners thereof N
oy beC BRGSO R o Gradvers ther el may b prepared in

'_ nharfweﬂéal@a{)éryca@ﬂﬁBhahhﬁceiﬁbalﬁfad&e%bfé%l Eﬁéﬁ&@@ hydrates

and sol vates thereof. Any.claimto a co oun ereln

gind sivaasinerqa. Awﬁahmcmpouweirwmwef@rence io “compounds of-

M | 0 ”
gtggrrgoun éno fc‘oﬁ'p%he%‘ \Jlﬂ!’leyhﬂgﬁgé lrﬁ)%n u§n i %é?ﬁgd compounds of
darrndla (N, arddbe likayioeludes salts) Nmmehydmtwahd soivates of such

%ﬁp@ﬁﬁgﬁ. Conpounds of the invention. may be useful
in the treatnment or prevention of di seases in which

HNE i sCompdundatoddhe froentioranalydoec bseduriiin thob trbainadrit\oe prevention of

‘H\‘% Q@fr%vl-ﬁérﬁ?ﬁé?s irrholiEERE %1 tofdlaBlE ?rf?{u‘? Eétpéﬂcgg%pﬁim%nary disease

rosi's, pheundnia, dcute respiraro
s{(}ﬁlﬂ’rﬁ)n@h(mmsyqnqulsm ;i:bmqmymmmonwommg iesdintiory distress

SRR, Guifiohy SojBh e o BEoRL M RRBRE ha cystc

diorgsfs- si ng a conmpound of the invention and a

phar | G é(%ﬁb“cﬁaf R ﬂvéﬁ‘t{cﬁ n@en Pﬁéﬁh? oeﬁ.ﬁlic'ﬁle Mposition

(ii) the use of compound 0o 1-on 1
eampliainguer conaousnd ofdit instenetian drd a plhmmaceahcﬁlyacoe:ptabb carrier or

BAEFRAH 40, B e 84678 BoRpob AR Mo M fpere of o
pisdicementior the teeainednt o pe@ntionbta distegeoscorrlitorsinwhich HNE is
implicaied.
Terminology

As used herein, the term “(C.-Cp)alkyl” wherein a and b are integers refersto a
straight or branched chairi alkyl radical having from a {0 b carbon atoms. Thus when
ais 1 and b is 6, for example, the term includes methyl, ethyl, n-propyi, isopropyl, n-
butyl, isobutyl, sec-butyl, t-butyl, n-pentyi and n-hexyl. _

As used herein the term “(C,-Cp)alkenyl” wherein a and b are integers refersto

- astraight or branched chain atkenyl moiety having from a to b carbon atoms having at
, least one double bond of either.E or Z stereochemistry where applicable. Thus when
~.ais2andbis 6, for example, the term includes, for example, vinyl, aliyl, 1- and 2-

butenyl and 2-methyl-2-propenyl.
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strai ght or branched chain al kyl radical having froma

to b carbon atons. Thus when a is 1 and b is 6, for
WEKIT128060t he term i ncludes nethyl, ethyl, n-prREEGB2007/001638

i sopropyl, n 30 butyl, isobutyl, sec-butyl, t- butyl

n- pent yl and n- hexyl.. As used herein the term” (Ca

- Cb)al kenyl" wherein a and b are 5ntegers refers to a

strai ght or branpched chain_al kené noi ety having from

a to- D THFHLIEIRINGAE tQ{HViQa&mﬁlkVW é@@f%ﬂéad@mf@ iptggers refers to
-Cgtraﬁ‘gﬁt*t@fam Br %Far%h%&jfh%ﬁfﬁﬁd?b rbbﬁn?? ﬁﬁ ﬁ@\ﬂh%%ﬁﬁ% to b carbon

als e term
-@1@17@@51 hading dix sdgitien anerfyiple bend;| Tha.s vehte 2-is 3sand b is 6, for

SRl B8 e Bt FaPeRRAL i AROIOHT P Sopyay, 1- and 2-
Uy, 12- metiyt- E+p10|aggafh a-ﬂ?gmylhamegﬁng 4-gbatgaylt 2-hexynyl, 3-hexynyl
BRIk el bon ators and having i n o °

addi t i Aswsmkhdreinthe tdondivalbm (C 05 8lkelens rédlmdwheﬂeﬁn Handbare
Elr?treg@;eeoxr%@s ﬁ}%ﬁ&ﬁ ! Sé[ E{(clirgd %gﬁ% %8%19%8 ?;%m ato b cgrggn atomsand

&w&&hbw:sﬁédwmw 2- pentynyl 3-pentynyl -
4- pentynyl hex hexyny I and

5- hexyylised Asera@éée ﬁfﬁb“. aie;% ?éaewaﬂwnvlsn@ redicali wherein aand b
% Hi&ydre R&feF 9@ £@ba emdg%cgérrgorﬁé}&lg Ihﬁ{nﬁg \flltoﬂré 8 ?k?é earbon atoms, |

ers to asaturate rom a
t&ﬁldlﬂt&%ﬂb@ﬁe&fpuh@mﬂ@ two unsatisfied val ences. 10 As

used Ty 6idh hifirt fdlindllafbd Wi %r@%@l ENHENE a mono-, bi- or

r adi Pefer e
diisyelieradida) Haviogtipda 16miag ratdmas [ ailgaffwhmh ﬂetumrﬁomanﬂmmcludes aryi

%ﬁ@"f‘&l E‘W at | east one double bond. As used herein
) Fiaﬁ fied term*carbocyclic" refers to a nono-,
bl - orAs Useat)mérem thadmmﬂahﬂw Itegn Uﬂydl@allkﬁ“ rreiws ab Qiﬂ?nonocychc

SolurdlariArooali (dload S oM Bk, SRIrL @RS AN includes, for
e&ﬂmbmb%fdd)prob?ﬁ ajcﬁotmyl %Wltifﬁ)@ﬁm |c'y§iohé>%ﬁ Wyelch@ptyl and cyclooctyl

car ocyc i c. radj cal aV|n rom 3- carbon at ons

i ncl udsusedshp remet,ﬁlgd@qgah 1|eaﬁr"gm,'| refgr%pggp}ppp bl— or tri-cyclic
%ﬁﬁﬂo@?zﬁi&ta)‘bmaﬂé‘ FAdRE A m&M&éé}%@ﬁaﬁé‘ na%ﬁ'f}l tﬁ%%t?ﬂfcg&llc carbocyclic

used herein the unqua Ifred term "ar
ﬁfﬁ‘f@aﬂc Bngs arhighy aes eireetly liokesh by ¢ pevalentabomgt Migsirative of such

@‘f% ﬁ’%ﬁ'ﬁ j havi ng two nonocyclic
car %%)%ﬁ 3}cfiliﬁci.")'!r)na\ [ ca'ﬁ(?ﬂééﬁgﬁi ch are directly |inked .
by a éswsedrtereiortbe unqummedaeninvQnejércmmyihrefemctbcaannena{ &i- or tri-

BRGR Shor RUCERA SRR IRBAR e eSSl rgs. Nand

and tncludesyadilcalsaiaomgﬁwo sueldl nmbcmntrmgm ardrEBuchMeRTCclic ring
_ égﬁg %to%ggy clic arﬁtn%g, \IVF‘IICW are dlrect{)}?'nked by a covalent bond. llustrative
of such radicals are thienyl, benzthienyl, furyl, benzfuryl, pyrrolyl, imidazolyl,
benzimidazolyl, thiazolyl, benzthiazolyl, isothiazolyl, benzisothiazolyl, pyrazolyi,
oxazolyl, benzoxazolyl, isoxazolvl, benzisoxazoiyl, isothiazolyl, triazolyl, benziriazolyl,
thiadiazolyl, oxadiazolyl, pyrid-iny'l, pyridazinyl, pyrimidinyt, pyrazinyl, triazinyl, indolyl
and indazolyi.
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
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"t hi adiazol , oxadi azo

25 and includes radicals having two such nonocyclic
rings, or one such nonocyclic ring and one nonocyclic

War20b7/t290@, which are directly linked by a covatExiGB2007/001638

bond. Illustrative. of such radicals are thienyl,

. benzt hienyl, furyl, benzfuryl, p rrolyl, i m'-dazol'yl ,

benzi m dazoly), thiazolyl, benztHiazol yI

i sot hi azol yl, ben2|soth|azolyl razolyl, oxazolyl,
bw%mf@moms $glesiest from @erf‘b@ﬂﬁl@zo@ tO groups COﬂSlSth of &

| ehbERse 'nbh*arbl'h'aﬁépé (%al c@r‘ﬁﬁﬁﬁrf @r@t%r%ore h heteroatoms which is
., pyridiny pyri yl, .
pGevalerdiy riipk ed pranatigr Suth teglidahwr to |a1mﬂnsacychamarbocychc radical.

' ﬂgg‘&&llv\@ of éﬁcﬁ’srﬁ{ﬁcﬁﬁr&'e 8%@);[” QH@H fihiflyt FiPdridinyl, imidazolyl,

eroc etero

" ticerzeivh o@mdalallykwazalyh,dhvadmolyh pyazolgl, pyﬂdlaﬁ pitafdlﬂa;d pynmldmyl

PR bdbindy b ol oRARhs b soxazon
cmrtzanmaaqmnenethylmcaakwnbaﬁ%@trﬁﬁﬁea%&gﬁﬂérﬁml%&euﬁzdo and

nor e, het eroat ons selected from$S, N and

UGB PUPS-ng of . a nonocyclic non-aromatic

radi calinleest@hsiwige eRecified R BeStsiieelre erl‘fso&\ﬁlr&hthe term .
is covalently |inked to another such radical or

%Heﬁiﬁléﬂeﬂ agAnpied dpuaﬂw mgietyherein means sulysiitutgd w,lth: up to four
| ¥ :
haahie SSRGS, pop SSARN gl B4 pe! (S, -

't%)dhvlaz G!quaik:dyr éﬁﬁ%@bmkow,r |m1dngxy mdmy(cﬁrﬁgaalkyl mercapto, -

%élﬁ:ﬁkﬁi{@é PG)%lghr)f Z(% L&ﬂ\\(ﬁm ﬁzhﬂég%@g‘?\% roaryl having 5 or 6 -

: trmgzatmnddr&ibjahcfumag ﬂybrenmnm@mmb) tnﬂuoromethyl trifluoromethoxy,

S EO R REE " P T oD T CbOR el cDiqity S0t

WOIONHRE, -8O:NHR", tOONRART) -scogu\ns‘tn?stwﬂgt-mﬂ"aswﬂwl -@bONHa,

SO BT OGRS TGO BHARPER, hiechabt: i Bo.0n"

ORR°E oHorNﬁ?@oEbﬁA NGCON® dgrahh%o CJmﬁbéstRB NR*CONHRE,

oX

G. [ d
( i - %ﬁ I1_,<ox roxl\.é{%B?aWW'le* n (F(tﬁ‘ ) dﬂk{y@@h"mependently a

Qb?—@%ja&kﬁﬁ"(@?@'sg b}/ﬁgiﬁﬁge@@h?ﬂ' or c?%rc Qétegoar&l §':§lnng 5 or 6 ring

aioms Lmer rmdﬂj! whenj gtlagbed mstneosqme pBragenradomrotmiatayclic amino

e e

25

30

ohiklRhjhe R gty suli@imidi? groupSONHRA, - OCONRARB,

NRBS%(%@C’ hlé%ﬁ\l:f@ “terﬂhAg%lCRAfu NRBS@%mgddmon and

b&l@M@tsOConNﬂ%ﬁﬂbl%RBe\ﬂheémﬁdh Rvﬁtoh) ary afﬂﬁnc?&&n form salts,
cycl oa

gﬁ&end ntI% a 20 at ky C6
gl ﬁa}tﬁa\thﬁg bgsgﬁ syIch ﬁ@ alkali metal
ﬁ W!df;@re B'Ascﬁﬁﬁ’m%%d%&ébsﬂhﬁﬁﬁﬁldé% Eiﬂ:‘éhﬁ@@&ﬁ@ Hdt?l%%roxldes

omforma cycC [ic am no ring such |per|
ﬁﬁc gRiskiM, Parigm ghidieagnasiymn hymxrd@mmmga@g beses e;enN-methyl -D-

gR¥afifhe, choline tris(hydroxymethyl)amino-methane, L-arginine, L-lysine, N-gthyl
piperidine, dibenzylamine and the like. Those compounds () 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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one of the foregoing substituent groups. As used
herein the term"salt" includes base addition, acid

WMOT/LAA60 and 25 quaternary salts. Conpounds BET/G2007/001638

i nvention which are acidic can formsalts, including

. pharmaceutical ly acceptabl e saltz wi th bases, such as
odi

aI kali. metal hydroxides, Ium and pot assi'um

?@iﬁﬂﬁlﬁspﬁbﬁﬁ%ﬁeﬁ%&wﬁ Gl iieololi 2o Fighitg acds an

| .bmﬂe:keeﬂgpsd‘éomdlmlds i) \nmiohqmveﬁﬂaam{rbm can also form quaternary

Laitoish SRS ST EcaRGAIN BCaptEakaUBIATien SHeh eRshioride,
|b;‘éﬁhldé' ho&%e@ﬂép%ﬂﬁ&e 'b-t%bﬁ@snﬂfo@aa@s'sﬁc Adke, fﬁbﬁiiasuccmate

sal-ts,- i ncl udi armaceut i call'y "accept abl e sal

vianhtigenerkis w'fgea@s meghafiesyifenate jarfoate, rad s ldse such

as hy %8%&9{1& oPfn ehMﬂérﬁ*bhqmlﬁ %Bh%ﬁ} Rﬁé’ o Ii’l‘rﬁré Cacg.?dl %t'r potential -

nitric ac oric am
W@hc@twﬁ, b@C@JS@ Of\ihet preaence of asyaimetric carbosuatmms; @an existas a

ARG G eBiolRie 3Rty §SunsEeo bbb sbeasneiigentre: The -

‘ 'ﬂnw@menadudimalhsmh dlastemoasormmmdeﬂbmﬁe@tmeof

and

Those R BRRbwere foRRPERtSaEe Bpilet SHoradgah na@wcompanble'

aosthifiatiom: quat ernary ammonium salts with a
phar ut| ca CC | e counter- |on such as
chl ori brﬁ@gb &ﬁ:‘f’pﬁ”@ O isiumengy preferred.

p-tol uﬁmﬁ @y For HetsiobRRhRd n’(h%rrﬂer fedcingisted above as

napht hal ene-bi s sul fonate,” net hanesu nat e
erAmPiag of ary on heteeoaryik especiaty aheayl asc quynuﬁelmtemaryl having 5

Wi Aing QRGN B&ﬂ?rexﬁﬁ‘fp fesPfrichidle @?no&gts‘%ﬁ |4 o %gtp hyndyl or

centres; ecau resence - metric
. SYBmiding sHcl 2B Dyrimiding2- YiLb‘dib@lresﬁnﬂmltaspmfemeétmﬂnﬂsba\phmyl

F o B RO S PSR, 0 SR Soad wric ey v

defined &b raléitoretsl formolal §), tisuding divdrogen dafogendaitef cydre, C-Cs

0 R A0 00 §°CE Sl crCrCratonyony,

Speciéotdxarrmﬁ ef sueth. suﬁsﬁtmwmﬂs fdlisde@hydrogén, TRioe6 Qstiaro, bromo,

Bl Mg Miahary 8 9ﬁéfghoESEeié@érégaﬁ%*wmﬁcymmnw or
Wﬁeﬁ heteroaryl having 5 15 or 6 ring atons.

Speci fi,c _exanpl es incl ude rldyl such as 2- and

3- pyr F"g?l‘ Fbrto%wyﬁﬁéﬁlﬂﬁe E@H ahy ohiie subslitnent types fouwhich they
Qﬁeeéeffﬁ‘leYn tiatidrt l%rﬁf Ha{IF ‘i)ruﬁ Pﬂén@b@?@ﬂ{i@é&eneg tm d&fapound

g;}% be sel ect ed rom any
efinvemdion &i°ds hyerppere anthia rie ISetrlﬂumrometmﬁ,r&fnher bj 3-bromo.

i e L;Fh{é%egy %éé’ Eﬁibveﬁﬁh atihe &&g@bg m&’tﬁﬁ ﬂ]veg&g%pn interact with

IANEC3s mn«mo;somtr(:ﬂw at Réradbsxwenﬂﬁjcat@pe@héﬁecfrom the binding
lﬁf%rfgﬁ%!geseatﬁemgﬁ WBSUb ' Isto ven n%nc {h%ds% B durpgg pPovnde sites for
moduliation of solublhty and oth-er pharmacokmetlc properties. Accordingly R and R*
may vary widely, and are defined in relation to formula {I) as a radical of formula
X [AIK o[ QI [AIK®[X")-Z. 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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20

cyano, nmethyl, nmethoxy and -C=CH. For exanple, -AR R2
may be 4-cyanophenyl or 4-ethynyl phenyl. R3 and R5
WOoOTIE0de sel ected from any of the substitueRCH/GRH®HT001638
for which they are defined in relation to formula
(1), but inone currently preferéed type of -conpound
25 of the invention R5 is hydrogeén and R3 is
chl.oro or

3-trif t hyl ty it
2 bl FOLAMTHEH o il 5 S e R owakils G aminocarbonyl,
i mbabaﬂtda%tcm-alkihﬁnﬁt@cambhﬁl GQC&C#IMIKW&E%&W IC,RSe-alkylcarbonyl, -

'S tituent | ocated rennte fromt i'ndi
ook

PR CaR TR G oml O ARTROCARITO L N elae-alkylsulfonyi)-
ACHLARY-AfPEh BRI hetdFag, AidtgBoRoith Releidaty@Rbonyt or
wtﬁ@pydaa&ylw@@nyl, ameam@ dé31r6eaikyln remcmq on and  di-G4-Cy4-

(R oatootdl, 2l A5 eioebon®’ B CralkodkBltahf; pterpanit and

rheterocpclaalllylcamebe siibstituied Ovithaorek 0 ﬂme identinal op glifferestaradicals

ceRisrod Rl o S8 oo E % Ao herern e SFHRSE peatkony,

b ae i 5603 15060 Par] CRRgaT g%:lgal md‘Foand "a-Cr-Ce
varl a es or
SARRIEORIGOT Y By IER S BEPed ARGm C-odosflyamino,  Cr-Ci

fautymdrborwﬁmm@ar lRgavd, thﬁfd)‘ho- Olgnd dl-C1-C‘;ualkylammo-CrC,;-alkyl) :
| am _nocar bony C3- C8-cycl oal kyl'car bonyl ,

k
@I'J'@BG%TPQWc%ﬂ@m%aralkomcﬁrélkwﬁ@ﬁ@%ﬁ?ﬂlw and halogen.

N (G 14 [?%r{dqle?r@u Eﬁléf bt SthPOSFRILRWS invention, R* and/or Ris radical .

sul b o
qf fcmnu{at I&mki%lﬁ ]pdﬁﬂwﬁléﬂﬁiqﬁx HyZ wheseinmoisiOy and k, p, n and g are each1,

b ) b I
REEHORVY RN RSP E RV, Bt g s pginoton
armdormul@ﬂ)cm trns kubclass) o'amagriyd, , foCixaople, kF, carcbzrmlay be, for

ESARITRAAR R oo AR STRSonbto naRHHE B 68 aling s o6

aingfabcIimat radi cals selected fromthe group consisting

hy dr ol s et o5t e TGRSRy o GRS Feiraieibogan, whie he

Gﬂm:w@udsm@bnﬁéthfepﬂﬁhwdm’géwcar bonyl, am no, ernO-
and d| - C4-al kyl am no, C1-C4- al ky Icar bonyl am

cyano! tﬂ?r(tﬂﬁ?ﬁﬂf ﬁﬂd(ﬁ QEPU@DQV%fPW‘ﬁdV@ﬁ)CWMB)(?ﬂ ()VJ"C)
am nocar bonyl ,

N-(Gi - C4-al koxy C1- C4-al kyl )-am nocar bonyl and

hal ogen. In a particular €ubclass of corgounds of the

|nveni|on R4.and/ or RS cal -off a

X]m[ K No D" [Alkz])qJJ\X] -Z V\herelrt;\;:@i]s 0, and-
k, P, n and gquaach 1, is - N(RA) 8
-N+(RA) (RB) -, and RA RBAIk Al k2, X1 and Z are as
defined in relatlontoforrrula(l) In this subcl ass,

X1 may be, MM example, -0"and z may YEICK or

" exanpl e optionally substituted phenyl or nonocyclic

25

hetroaryl, the latter having 5 or' 6 ring atons.
wherein :

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




In the conpounds of the invention one of R and R4 may

be hydrogen, while the 20 other is a substitutent
Wor2987/1298@n hydr ogen Ot her types of R and R4 QrRaE&B2007/001638

have Formula (MI1A), (MIIB) or (MIICQ: R _N' *

.. LN~ * RAN ~-N.RAA 00 s (VIIIA) _(MI1B) (VlIIC)
wherein R4A is hydr ogen or Cl1- c69al kyl, and s is t- or
2. Further types of R and R4 groups. have Formul a (1'X)
WO 2007/ 1290 PCT/ GBZOQ?/ 001638 9 4B /R4 V, or v2
R4E (IX ~wh e|n R4B-fs hydrogen or Cl-C6-al kyl: 5
Rdc. R4 ' h~g¥- C6- al kyl, and the nltrogen to
which they sare atiyached is quaternary and carries a
positive charge; and additionally any{&w of R4c R4D
‘RAE maybe joined to forma ring, optionally containing
a second heteroatom sel ected from oxygen or nitrogen;
or lowiereirof Rac R4D, RAE is a lone pair and 't he

Co hi %ﬂﬁiﬂ@?ﬁiﬁ’%ﬁﬂ, S tertiary: and vi ang v2
5 are earff, Ry eFﬁEadmﬁdh}CQC&alk@I Bed tHetiespepfio Rrhmmhaﬁare attached
L BRI IR S I8 oS B e pore, e
Rﬂéry V8 ineY e rifig %tlBﬁQlMﬂtalMﬁg 8 séborﬂ‘ifet&%@td?ﬁ Belected from
oxygen or nitrogen;
or .
10 One of R*C, H‘m 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 seiected from the following:

* 4B
i i 4G
_-R

Fi4F 4G H4E
* N”
i 46 N N\ 4D -
\T\ ’)/I\N _R \(\ ,)/ R ‘(\ ’),N R
e ﬁ4H v N"Fi‘“: W R
4G

" O * N/H

\[\j/lLOR‘" Aoy N g

Vi V1

15 wherein
8 is hydrogen or Cy-Ce-alkyl;
R*C, R, R* are each C;-Cg-atkyl, and the nitrogen to which they are attached

* is quaternary and carries---a—--p_ositive---dharge-;---and---additionalIy--a-anRACTR@TR‘E-—
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RRGNNRIHN RAD vi RAH vl N.RAF V1 RAC RAG 7?-OR
41 RAH V1 vl 15 wherein R4B is hydrogen or

WO, 2008128046y| ; R4A0 RAD, R4E are each Cl- C6- al kylBCT4aB2007/001638

the nitrogen to which they are attached AMAM is

.quaternary and carries-a positive charge; "and -

addi ti-onally a , WD 2007/129060 T/ GB2007/ 001638 10
may be10|nedtoformar|ng, optlonally cont ai ni ng _
Q"@@bh@qumcbtﬂém&f in@) aptippallycoptaining geramnd twpﬂtwg@lected from
el‘?B?nﬁ’rf £ RAD R4E is al one pairand the .other
xggps areas defined above, . 5 and the nitrogen to

V\/nl ch athey are attached is tertiary; RV and R41 are

| ndCPERISAH %, AXRRIRD: e G GBo HdsSher GAGREAA REMAES avove,
tfﬂdeme riita%,@tnhe whidtt thet/ hee aitachegds térilamyhi ch t heyf ar5 et
e e e Ao HOsBr gL PYRr GO Dt e oS ot om -

sel ectle"d* afnﬂqm”%lre Grdeé@n@mﬂlyﬁydwgén\oloqm meyxa@m"@%h R* taken

i ndependently 0-5. In the nultineric conpounds of
|tﬂ9%iﬁﬂ e tne\mtrogqmee«mcfh ihu AT BRAgerdoTb A THONoCYC heterocydlic

RIS o7 AATRRAR AN ThPconaMaiu B, AERIGAMH &édida from N, O

nker rarrevvo Since
I&ﬂﬁlkfér&‘ncbrrev\ork need not ‘play an active roI e in

t t t I i mpl
Lo o Maii2biebath ihdhdddenfiigd™e. L0 1O S L Sthe Y
nonomndn e mumrrmmcscommunﬂeoweymnumm e, threeas four amgjecules of a-
h t d f
Pofiae vkt othe TRELRGE e’ Givalart Il ypugh a tinker
Wrgﬁseb@ﬂ?m@: f@at?bﬁom rrdeerndt Jplavwl dﬁvmﬁ breinteracting with
accor.di 0 ar cheni
e BRI SR ETous DR 48 Sl to AR bis iR iaantai Pebesr g of more of

ithé RRNBMeAE efcdhint® Bind i eMAATE HehcaBVasUhAGe of @hém@{ﬂ@d may be
to the linker framework via their respectjve nitro

oge
SN¥iFa0es dointhenlinksy famewark. Furthermars, e Rois ofattachiient of the
monomeric elements to the linker framework may be selectéd according to the

particular finker chemistry to be employed. Presently itis preferred-that two, ihree or
four of the monomeric molecules are linked to the linker framework via their
respective nitrogen atoms shown in formula (i) as finked fo R or R*,

Furthermore, it is presently preferred that only two of the monomers are so
finked. In the latter case, the linker framework may be, for example, the linker
framework may be a divaient straight chain, saturated or unsaturated hydrocarbon
radical having from 2 to 12 carbon atoms in the said chain, and wherein one or more
cérbons may be replaced by a divalent monocyclic or bicyclic carbocyclic or
heterocyclic radical having from 3 to 7 ring atoms in the or each ring, ot by -O-, -S-,
-8(=0)-, -8(=0)z~, -C(=0)-, “N(R")-, -N*(R"YR%-, -C(=0)O-, -OC(=0)-, -C(=O)NR* -,
-NRAC(=0)-, -S(OJ)NR™, -NR*S(Os)-, -NR'C(=OJNRB-, -NRPC(=NRANRE-,
-C(=NRP)NRE-, or -NREC(=NRP)-, wherein R", R®, R® and RF are independently
hydrogen, C4-Cg alkyl, or Cs-Cg cycloalkyl, and R® and RY are independently

- hydrogen, C;-Cs alkyl, or C5-Cs cycloalkyl, HO-(C+-Ce alkyl)-, R REN-(C4-Cs alkyl)-, or

HOG(=0)-(C1-Cs alkyl)-, or R*and R®, or RP and RE, or R” and R®taken together with

“the nitrogens o which they are attached form a monbcyclic heterocyclicringof 510 7
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Furthernore, it is presently preferred that only two

of the nononmers are so linked. In the latter case,
woheoizaéeer franmework may be, for exanple, the RGTHEBL2007/601638

framework may be a dival ent straight chain, saturated

or unsaturated hydrocarbon 25 radical havi.ng from2 to

12 carbon atoms in the said chaitl, and wherein one or

nore carbons may be replaced by a dival ent nonocyclic

~ dingtopsivitici maycoptain a faherineternalogrsélecieddiaraN, O and S.

hav | 3%"’%@%\"% Otr%zg,. fdng%@%&%s_ﬁéﬂzﬁ Qf%gggs o‘?ﬁﬁ'ﬂ‘%?gramoe%ork isor

. %Gé{ﬂ&é@y a div@lenOanocydic(or Bicyciic ¢XrbgydRé\or heterocyclic radical,

R IR hReY O spieriad ROl takeramgle, Miadeliobie)

wherein RA, RB, R and RE are independently hydrogen,
Cl1-C6 al.kyl, or C3-C6 cycloalkyl, and RP and R are

i ndepntly hydrMd Cl C6 or C3-
Cy¢ O RA C1-
or ‘__‘ 20 -(Cl-%i\al 3 )i i 'd;RB

RE, or RP and 'Rt aken t oget her W|t the mtrogens to

Whl ch y are attached forma no ocycllc het ycllc
' 906(3?@

\ategygv\hm nalna ur(H het at
seI ec fromN, O S, When or nmoreto or -

more -(CH2)- groups of the.linker. framework is or

are r ced by dlvalent monogc I C or blcy

C C c [u m icr caI
e edfr or ex —ﬁi N
N\~ to-- NH ~~I + +N N v ~~ The I|nker

framewor k may have, for exanple, one of the follow ng
structures (A, (B),(O, (D, (B), (G and (E): 10
( CH2) Zhe linkeHBamEeebER) ipag-haya)for ©XEHm!a; end\bi tBeddibwing structures

. H@F@J@;&é)cﬁéﬁ‘;?%mgc(_%) ngS-(E:EE)z)Z_Z-SS -‘(.C)

—_— '(CH2)2_5-N(CH3)-( CH,)o 5™ (A)

- (CHa)z-s“N+(CH3)2'(CH2)2-5“ - (B)

—— (CHylps™ NH-(C=NH)}-NH—(CHplos™  (C)
o
P _

- —_— AN

(CHlzs .(CH2)2'5 - — {CHy)ps (CH2)2,_5““""'

(D) . ®



(D (E) 15 WO 2007/129060 PCT/ GB2007/001638 12 -
(CH2)1.2 CONH(CH2) 1.2 N(CH3)-(CH2)1. 2-NH CO (CH2) 1- 2

WO 0@/129068H2) 1. 2 CO- NH (CH2) 1. 2 N+(CH3) 2 ( CH2) 1PCX/GB2007/001638
NH-CO- (CH2)1.2- (H) Specific |inker f r amewor ks of the
-above type include those present _in the  diner .
conpounds of the exarrpl es herei n12Thus one preferred

subset rs of the invention has the )
f oP i GHa O WD R CH S G NGO Crhker— (@)
radi cal, for exanple of the kinds discussed above as .
‘i nker frarrevvorks and Mand-M are each independently

s aoiEMEes B R S P AP RR i,
?S’nf%ﬁ?@’iﬁ' B pABP Va0 Mo e prgpont m e

tdmérmwmomdslmmamrrﬁmembr@ldﬂ L-M wherein L is a

i Scusans el deaisiines orE Rillisiar® of iinpaion he tbe formula

5 emﬂ:-m‘mdaaenﬂ Er1s laydigaleadimal radicho Edﬂ’é)éfﬂﬁﬂl@bf 1 Rindls Miscussed
: defi ned

d?%%\t%@%&Rée%%mewksmnddﬂ@ndqm\u ap eadh Ioﬁg;encr@ﬂw@r w@dical of
tmnulat%AﬁwﬁéFeir?Dt hwnaretgy ér%daé H%ﬂ M BefaidbuREa

sane. 15 Specific exanpl es of |rrer| C conmpoun
of formula (1A and (I B)R" nchf’ude t hose of the

Exanpl es herein.
-+ »:ﬁ,g |
i QW (1A)

Rs

Preferably also, M and M' are the same.

-10 . Another preferred subset of the multimers of the invention has the formula M-
L-M' wherein L is a divalent linker radical for example of the kinds discussed above
as linker frameworks and M and M are each independently a radical of formula {IB)
wherein D, Aand R, R, R, R® and R® are as defmed and discussed above:

R\ R’
0 A )
NS
O
N D
@Rﬁ | (iB)
R=
"Here 100, it Is currently preferred that M and M’ are the same.
15 Specific examples of such dimeric cornpounds of formula (IA) and (1B} 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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The therapeutic utility of the present conpounds is
pertinent to any disease that is known to be at | east
WeB007/839060 medi at ed by the action of human neut®CKiEBR007/001638
WD 2007/ 129060 PCT/ GB2007/001638 13 el astase. For

exanpl e, the present. conpounds nay. be beneficial ‘i

" the treatment of chronic obstru&®ive pul nonary

d| sease’ ystic fibrosis (CF), acute

ei3piesat %pyexameﬂbg BresPRHPGRROUNARIEAY, bebenasisi in the treatment of
e&ﬁﬁﬁﬁmtw@ﬁ{%‘ﬁmﬁbﬁa@%éag@%;@ﬁ%@éﬁ: fibk s SEéUte respiratory

invention Is al'so conCerne rmaceu
f dipiiesgyrsiieme XABD: pulinogaryampehysant, peemmgnsacarmnung fibrosis.

gggorulgﬂ &Ifr Jhg g%n\%\éﬁ%isogqso%)lﬁgérr}%@r(ﬁ@f@ﬁirm%g& formulations

pmcmmmm@,rasaamadtmemglment @ﬁompbhradmﬁheirwledtlsmasﬂmrobmpounds
al SO copcern

e R R SR i REohlih o wsmBrsrgiopyand roatment

toifemamatmfr biswaBdDOMheIRASHuS thE prdbnt W@nﬁ&mgfalﬁ 86hcerned
npoun

glh rapeut | cal ly effective anpbunt of a co
t“H' %?@BW%# eﬁmaﬁaﬂ%mfefoaspr%ﬁ@%@mve@tmlaﬁmma&ory disgases -
étﬁetﬁéﬁun@dohﬁi?isﬁlgt ﬁ'Qﬁé\ﬁﬁéﬁf c‘éll?gﬁi'ébﬁve BRIouft %P@Db&ﬁ@?@fﬂ of the

therapy w t-h conpounds i nvention 1 ncl
d“%ﬁ'@ﬂ&i@twrdnomth@&@ﬁfﬂwuﬂﬁ aopaissone or

budes agjigfie theta ut:é§ i oy écﬁﬁ&ﬂ%@c;n ‘?\%P%Hﬁ ith écﬂ‘ﬁ%omds cithe

exanpl e sal netero
nlb\cﬁntlanoncluwr(ﬂsa @nﬁlcesmd,a‘bu Eamnpkerfmcammasmude(sahnde ) a

M adiPhntolSh gPARL i oxholh aRARE B e tate! (@) teukotrene
tedulgtor,uer ehammsjmonféi&ka@ih@‘ﬁWﬂumdte(zﬁseﬁmb%ﬁr%c'é@ems, for

hi bj t fl t |
(AmRle et snyEtins, (L. ibospiroaspganisls such as tiotropium
,wrmspﬂmpma%s{e?&se-w Ng@E =95 HmbiRRS, fOf‘ exargpie roflumilast or

anti - i nflammat or agent for exanple
Stonilagip (6} an: anﬂr%lésma@em saeh @Stﬁoqeﬁ@ i d@ttraamrphan and GE:

R o S S ErTNRE 8ty R hcproren.
Gener dl heymetght retip etm@smwecoﬁd aative inghddidrds usatbe varied and
SRR A B QRN b JBATE G 3 oo cose
Dheatrmwdlrlle a$ed.he severit y of the conditi-on to be

and,its route

t t |
of *aciiie Dol b ok s tERERAIE Hogk St ool of the
bwenbmm maiRlof tobulﬂe Qaryr \Bmvtﬂeeﬁ%turb b{]meﬁ]%ﬁm@me%ndltlon to be
al so, vary according to the
Bhavericandiith to? R oo Bl e Aeute ] Edsainsirafion, and wil

béﬁerﬁﬂy b d@f&mlﬁe’l‘fﬁﬁcﬂﬁ:dd! trldl 8s \f‘étﬁﬁ]fé&i ik 'iﬁe gﬁ&ﬂﬁaﬁuhﬁélodﬁ It will
about. 0. 001 ng to about

a'sw%ﬁccwﬂﬁfgembaﬁw, owmiﬁ anrgi Eecs@ga%@f e mv?mgal patient. In

g?’isergpgﬁe d‘%is! O%%E‘J’lﬂ%éé”%t"% ﬂntﬁg\ tﬂga&‘ggﬁe &trorh Qbéutrt%& Mg to about

mrytgtmdysrealgmmgenammatum‘efarﬁm é i mgms aboutsiimag per kg,

&P fiivst preferably 0.1 to 10 mg per kg, in single or divided doses. On the other
hand, it may be necessary to use dosages outside these limits in-some cases.

Another aspect of the present invention provides pharmaéeutical compositions

which comprise a compound of the invention and a pharmaceutically acceptable

carrier. The term “composition”, as in pharmaceutical composition, is infended to

-encompass a product comprising the active ingredient(s), and the inert ingredient(s)
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Anot her aspect of the present invention provides
phar maceuti cal conpositions which conprise a conpound

Wl 200829 ¢vent i on and a phar rraceuti cal l'y acceptR@I/6B2007/001638

carrier. The term "conposition”, as in pharnmaceuti cal

'conp03|t|on is intended to enconpass a product

corrprl 'sing the active ingredient %) and the inert’

redl ent 129060 PCT/ GB2007/001638 14
((B &@fy qcﬁp@%‘eﬁl‘%iﬁ'?@’tséimfﬂﬂé'ﬁﬁ yp the garrggkas well as any

ot 6dGa Whigh regﬁltél\’edn}ecﬁﬁ cﬁniﬁdlr@é%‘ﬂ"ﬁm‘%nﬁﬂ?né '6o?nplexat|on or -

rectly or |nd|rect fromco I nat1 on exa
Fagregriioah enpivosr raw of {ixs ipgradigris.err fmnhdtswﬁmne}ﬁ oee or more

Qf thé E@éﬁtéﬁg%ﬁgdrﬁ %ﬂ%frﬁ;g:{é‘é c?rregafo% mt%lté%sﬂgs gf one or more of

i ngredients rom ot 22" OF T4
ithe engr@ﬂiems cAcoondingly, the @hafmacemeai cgmedskions . of the present

t f the
ArBih Shobmdde BN GRGRHG Ynaf8 R ARG & nambopp of the
ami.rervhon,gacmltm;ﬂpwimd ingkedibei(s)] mﬁar?ﬁcellﬁtlmkél})t a@u@@ttabkl)? exmplents
et pi i RS e e GBReRGhS G s prtsatit Toreriina comprise a
mbﬂﬂmnhd oY TV entioR GRIIN Stiva mg‘;@a'@ﬁmct\ ShariiiReutically acceptable

nve 0 as an active |ngred|ent or
ﬁﬁ% ‘E‘ﬁf?&rﬁ’t ARYI MYy At FeaiAN: a P@aﬁaa@ettttﬁ@%@pce@tﬁalenﬁgmer and

@bﬁ&&@@l@ér%é‘aﬁﬁlﬁk"ﬂﬁé&bh@a by t&ﬁp%ﬂhﬁﬁéceayﬁ@élw aecrceﬁt%gie salts”

optional ly other therapeutic |ngired| ents

o RES Weﬁ?étatnr@aﬂre«} fraﬁb@l?:ﬂrmceu‘s@a UﬁCCeElﬁblGSﬂQmiw bases or acids

- E-gses ﬁi\o" é@%ﬁﬁﬁé&?& bt aﬂ%cl?;ﬁ%efg%r%cmén t oxi c

I ncludin anlc Ases or - aci ds and -
or gan u“@ytsaﬁe@e vouteof atﬂmnmtlemx magbeempotee fof providing a mammat,

SUBL 4 R0 TR TP B S BR8P v,

bnﬁmap@tnfu%h thepaeiverdompoleTd may be édmhfwéréﬂﬂw &y convenient,

e, OF LN lBET Sloli Yool FESHBIN T Rl Radwr to those

skilldcbin e adraml Hclrlel O, drBakeHOR, i‘ébtélhﬁﬁﬁentétﬁ! |tb6i@al ocular,
in the ar C?BS include oral |ntravenous rect

pasal t&ﬂé anq BYMORRIY. doaiery by inhalations peaieragd
pul m@%ﬁiposm@hs %ﬁftyblé’)for' é@ﬁlrﬁ'éﬂé?ﬁn' t§/tlﬁh§lfaﬁ6ﬁ eg gﬁgwn, and may

CO ositions suitab for adm ni str 1 on by In
'apwdﬁrﬁﬁmﬁrsmwluenﬁscthatjéreclmqwref@ usgrid stich gompesitions. The

: échﬁ osHich B9 ¥OntaRT o, HF %Qb/‘qb)g#}fé@n ﬁb%bﬁ{ﬂ)%upah ?’referably, aunit

osition may contain acti
@Qﬁepmmmsasrtbe ectis gompound tn ardamunbufpipgsms‘l ] mg;

most i B S g5 TR Bl Belingfl s sy Sifgble method
Iewvtram enewkliied in 2Be kriowh wit txmm@émio{oﬁdhbﬂatréﬁ tadf the specific
e .Sp

Aot B At GO Y ST« VEERRRETALDS, il o

anivite by thef srﬁeﬁﬂtcoétﬁn dutd theit Y ubE® thaGgey bb?ﬂsé Q\'Feugmed:et general

!}ﬁpaztfllfl C conpoun that is used, the a y wei ght
ofithe palignidiran of adsministraties, g“mrpgfﬁ Of admigisiration, the

ré@”rbf“eibfe@ibhofhe UBE dfOMhe offeraGitigE] Shéaht WbveriF of the disease
undergoing treatment.

For delivery by inhalation, the adtive 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



10

15

20

25

30

. pP¥ H3r‘af§’r9
-Séﬁﬂﬁﬁ@'@l‘hgeqr aﬁﬁb%é(ﬁfs)édfrﬁrﬁ db%@%ﬂa?&r P DI?SPF’db&II%nts suitable -

rate of excretion, the use of any other drugs, and the
severity of the disease 30 undergoing treatnent. For

VWoRI00%/283%6%y i nhal ation, the active conpound i SPCT/GB2007/001638

preferably in the formof mcroparticles. They may be

_prepared by a variety of techni ques i ncl udi ng spray- -

dryi ng freeze-drying and m croni §at| on. By way of -

exa a COTTB@IUOH of the invention may be
rp 07 a pebeisepor ASBRGIRTPeY 16 adiquidspropeliant, for

aer osol propel
i for ugsepn ad¥dP| arednorndodhbie awued peisateand :nmnup CFC-12, HFA-134a,

gsesiricr TG AE o Mo PRS2 AT ol Bt

HFA- 22 a piefetr@PerqBadifted) ofthd inveAtidm a cothsRioadtlthe invention i is in

MRy e By R BBl e Wiy ot Dare

pkrvabas, form for delivery using a.dry powder inhaler
are ‘known. . Mcroparticles

DPI ).. '
§or ZjeM'%e%f%é? Z&Hﬁ{ehv%wPxﬁﬁmﬁnlﬁtﬁe}l%énamqurratil@md/wlthﬁxmplents '-
emat m:@n@éilve@@ndai‘éieﬁﬁ' VEbY éﬂéﬂ‘nﬂl@' fh"‘s.f drff%howder formalation,

le, in a dry powder forrrualon
rﬁ"&r igles may h@ﬁs?%@llatﬁdrmtfdam oaFtia paauc@@ thatraid #ow from the DPI

Iqﬁfdth@'ltﬁ‘% iAbbRIGnbdr rﬁélé’é‘éﬂeh@o@ﬁ' aﬁ&‘ﬂ‘nglutdg‘??étggegpamues they

Suitabl e carrier part es.-are
|ray bae panassonedian taeaydynaayc Hiaweter of@'eaueemamgo um.

d
25k Y 808 880,68 b Lo phfbostin
conpostompaundof the€ompentiod of t hediniyttdnister 24 ng /-

o1 chl GEBT S, e 4 0284 canlrer

[C)lo chl oTrmﬂﬂdrbmrf]ron‘etmNFNF 12. g@as d/d@e_@mtéﬁ ﬁ{;
nmpo e inyention may be used in conbination
et s P T R v r S

t r eat NEEHHEURISUITIROTWEMRIT AT b8 Ds&d m%fﬂ?ﬁﬁlﬁétﬁ)tn' vﬂfh &ﬁer drugs that
t he dﬂieases or 20 conditionhs for which

RS lﬂ‘s‘hﬁﬁf@aHB@itCnfeVQU&H/%m@SW@m@lwr@tton of the diseases or
FeAHAbSS %teﬁhlchypésél‘?t%@m dsna us&ﬂP“@u f MPFHVUQS may be

used therefore, '~ contenpo aneous oF “SequentT
widninigtesethp dYnd@ obuteh eal'!lihv Entan nameh GOMmONtyo umdoftherefore

%ﬁ?@ﬁﬁﬁ'ﬁé‘%ﬁj or gég phar %raceu gﬁwﬁpé\g t{% onenpon When a

compainil ptthe umtend]oh & usiadxgmtemp@fﬁdeomsiylwﬁh onklhe nﬂ)’ie other drugs,
L oven tion referre cordin
P R Ritefled GBS pmtstoRiraddsy Sftes”Htiscln dotition t. the

- comeoundnof rthé uheehtiars eist badfeAb8O CARIGRHIRgYNEthe" pRBFAaceutical

compositions of the present invention include those that also contain one or more
other active ingredients, in addition to a compound of the invention.

The agents of the invention may be administered in inhaled 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 poW&ér” delivery systems. |

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

- system used. In addition to the active compounds, the adm'inistration forms may
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be carried out using, for exanple, pressure-driven jet

-atom zers or 30 ultrasonic atom zers, preferably’

usi ng propellant-driven netered é@rosols or
pro ellant-free adninistration of mcronized active

Banlty qonggip %@Pleeteaﬁﬁ%as iphexanapleopropalinis é.gofFrigen in the

Ob§§é ofdr“nléte‘?éd"dé‘éroscﬂ d (. aﬁe%ﬂ&%"é‘éxb&%@eéchh\(&fgrﬁ stabilizers,

“conmpounds ma

escCr I ependi ng on
i RFepesratives; aaf@rlugedllletm(%@dactow int thet taseaot poweder inhaters) or, if

o forms may WO 2007/129060
p%@%%? ‘%@%&%@m&%&‘t‘%@sdl bnal | y contai n excipients,
such afpr therpepoasys o intpialne), kdage nbenkeer oFsys;emslareht@Iabie with

B L RETAR S SO R T M

mhlamnsn (tectmiqueawhivhds igpprdifiata iR thE pREBEEN Iaabmbﬁ rt@)me use of
further active conpounds.

Chtantys, TOBCRR, SXRBHGHS) (AN SepipbRPa TDBIaNArSS (a6 Shgbulator®,

aV@Iuma%nb@g gl autérhatld’\&b\ﬁébs%%ﬁiﬁﬁ bpuftbr by Mbrﬁ’élé@) StbPmetered

size ca generated and adm nistered,” usin

i #Prepelsi i ﬁaﬁ@@iﬂi inyihe Gﬂﬁe @hm\gdemrmaﬁfs» anemb@r of tenentca! solutions
PaYel fAlablé (b i'skhéi K quﬂfoha?é‘i’%@r HInhSBRIE! Skample as
expanders pear ape cont al ner

NEaneTibed ré\ 05058214)mat| c(r)), and autonmtic devices

WibiHdd Bf BRI ggr spray (Autohaler(r)), for netered 1o "
A'ET'O'S'O‘E'S-FTT‘p'a'rt cular in the case of powder
i nhal eFisg campouhas obthet rebentdmersioh waindss prepaecd accord[ng to the

HPhetpEot Fodonabild Kihes ang Sl bkt sprropsiats mptsgals, ana

Eﬁemmﬁ}eaém;f:wwmcmmsg BpBEifi¢ 8xAMplet ORIV, i utilising the

SRl TRE e A WP SRR Rl e o5t cog gty S ntre

Lt dSKh l@ﬁﬂiﬁ béie%dmﬁcﬁfdl abfipodtd of tk@r;ﬁeééﬂttlrﬁ\%htlon claimed herein.
xe the foll owi ng specific exanple

%é@%pouw Hlustrated jy thehexarpples &g nes Wrb@obwomstwed as

tfbﬁ’mﬁg 64 BﬁHrr Q‘erﬁ%ﬁhgt RECLRRIFED as 3@@ u‘Rfen‘RF)H' RS Qﬁglgies further

can rea prepare a t1ona
(b‘fust"ﬁte Qﬁt@w@r therwemraann of teememmenes of themesent invention. Those

© - GRMBAUDER At WHPIRlP dnddrsldi At o ghe,gonglitions and
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however, to be cons rue orm ng
wmeasss ob tiw ﬁﬁlnmﬂmgapreﬁmtwevmcemnesﬁaa lox @aispd @8 prepare these
fcg L& eh illustrate details for the preparation of the

h‘%’ n‘ass of the present invention. Those skilled

i n-t h@har tompblndeadithy negetic! ey bBalksolaieiMin the form of their
riations of the d|t|on %tg grocesses of  th

PhrBReHCa R aserRiAblRsalis,sith At iEosb HospskRIeYigUsly herein above.

Hh@ﬁ?é@aénh&ﬁebaééofﬁﬁlﬂué&%smndmg to isolated salis can be generated by

" heutralisation with a suiteb!e base or acid such as sodium hydrox_ide, 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 evaporaﬁon, precipitation, or crystallisation. )

It may be necessary to.protect reactive functiohal groups {e.g. hydsoxy, amino,
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free acid or base formcorresponding to isolated salts

. can be generated by neutralisatign with a suitable

base or acid such as sodi um hydra) i de, potassium -

bonat i d d and
ot B el 5 iftohedScustd ko the: Psvaion ofgempauess of the

ainvengatoQvaRl them Lnkaitba paricatien er@bﬂ&ﬂea&?ﬁgté ih@?or ation of -

formisolated in this nmanner can be further coOnverte

i Mesomraungs- Earyantieral prelering erodppiiabexanaplp thape described by T.
d n ‘ f fl
58 B S8 8t Y v
e%#b@ﬂmsl&ﬁ?g peydiepisedt i on, or crystallisation. It may

be ne [ iopal . groups

b neggRRANaS b, B hiRNubeRY 8 dhHE BBl B routes
1Iﬂu3trated demrbeB(y)andQ i nternedi ates used in the
preparati on of conmpounds of the .invention to .avoid
their unwanted participation in a reaction | eadi ng to

the forma#¥ op of the conpounds. Conventional Ar g
protectH g Eps for exanple those descri H&ay .

W Ge G M Wits in "Protective g i

or gani c chem stry" John Wley 5 and Sons, 199%¢ nay

be used. nBounds of the invention may be pr epar ed
accordi ng [ he routes” illustrated in Schenes| &and
2..A ,0/ B HN NR QN O1IMNR Ar' A’ 5 CH;CN

RNH2 - CH3CRFSREPEEP®, CHBCN  base (optional) basel base {optionai)

(optlor@I}\Ar OA i) iiyiag Br omnatlonllb N~O
_AQ Rl o BLDLEZND NiRUE D e
—CI—BCN;oNa AP O OAr ~Ar—o—6—Ae 17;'@ /
N-1i nker - ANIJ ol N-I i nk W POI)Bmminatm Ar N 0
HoN-linker-NH, H N-tinker-NH,
NaHCO,, CH,CN NaHCO,, CH,CN

HN"\J:Q NH : &
[ 'N—hnker--N»\:El , /\,E?N-Ilnker—-r\l
oJ‘N ‘_ NTo P~

Ar Ar

Scheme 1
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1o Schene 1 WO 2007/129060 PCT/ GB2007/001638 18 0 Ar
]~ X =leaving group e.g. Br -OY 1-1 Y = spacer eg

WORT129860-0O G =reactive group e.g. CORH Ar' PCT/GB2007/601638

X-Y-linker-Y-X X-Y-G NaH, DMV NaH, DMF O Ar. JOB Ar A
r O.Y.G Bifunctional "0 1 'NAY{dnker-Y -0~ A" O
Iinker nmol ecule Ar, O Ar' Dbromnation brom nation O
Ar ~~A,J A yyy r Ar JIO-~ Bry, GBOv ' 0 IlinkeNO "
3 Ar' Ar' RNH2, Na e\gpg 9BNaHCCB CH3CN 1
CFREND M Ar Ar 0 RN | ﬁgop%g l4i nker - YeXN- R

N -L-D QUnctional 1J OO& I'Tnker nol ecule Ar' -

Ar' . Sc erre2Tef9U %gExarrpIesHlustratethe
i neeuat i pi. 5 Ge rinmental Details: Al °
SdHyemt 5 and conmer eagents were used as

recei ved. Were produc s mere purified using an

| sol gt &FM SPE Si cart | sol ute SPE Si
ceatrdy .I @Yo ef-er-s—-t-o 20 Xnalneel—" opy | ene
col u ta| Bifyn lﬂllfﬂhbond bi vat g icawith

i rreguldar parffet °ée§”e Wi th awerage SI zb- of 50 pm and-
nom nal , 60A porosity. Wiere an to |sol uteTM SCX- 2
cartri dE;OM@ used, 'Isolute SCpdfr@dohri dge' refers
to a pre-pac ed polypropylene | 'uim contai ning a non
end 8ap£ed pr.opyl sui phonéc gm d funcAtrl gnalised silica

atyd on exchange shrpient. '| AN
.car? |pli Gefers to/e\Br lNio"“ke', OJ:N%Br -

Ar' - Ar'

RNH,, NaHCO, | RNH,, NaHCO,
CHZCN ‘ CH,CN

o A v Ar o

R-N tf\ AN 1 i finker” E:jﬂ”'n
Blfunctlonai N0 o7 N
linker molecule Ar' . AP

Scheme 2

The fo!lowing Examples illustrate the invention.
General Experimental Details:

All solvents and commercial reagents were used as received. Where products
were purified using an isolute™ SPE Si I cartridge, ‘Isolute SPE Si cartridge’ refers to
a pre-packed polypropylene column containing unbonded activated silice with
irregu[ar pariicles with average size of 50 ym and nominal 60A porosity. Where an
Isolute™ SCX-2 cartridge was used, ‘Isolute SCX-2 cartridge’ refers to a pre-packed
polypropylene column contammg a non end-capped propylsulphonic acid

- functionalised silica strong cation exchange sorbent. ‘Isolute Al-N cartrldge refers to

a pre-packed polypropylene column containing neutral alumma with average partlcle '
size 50-200 pym 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
p;articfe size), eluting with a gradient of A: water + 0.1% formic acid; B: acetonitrile +
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a pre-packed pol ypropyl ene col um contai ni ng neutr al
alumna with average particle size 50-200 pm and 120

WA Wor/E298%anet er. 15 Preparati ve HPLC condi t i on¥CT/GBRI0g001638

system 1: C18-reverse-phase colum (100 x 22.5 nmi.d

" CGenesis colum with 7 pm partic{g size), eluting with

a gradient of A- water + 0.1%formc acid; B:

%T‘f{ﬁ?%fs'dc?dé‘i }ﬁQat A ?f]@r%%ﬁg} T oél@?%@t?ﬁ @Q/}ﬁ?ig\cré%mg inB.UV |

ormc acli low r
gledectiont at@301W8 i empeoiandsawenegolitaingd asihe Wemata safhwhere stated. -

ﬁlg gr% tgﬁggounds were obtained as the fornmate salt
' H’ ? HPLC system 2: C18-reverse-phase

end- cappedevarserphatestd-gaist cotuGa 250 x 2bLunm Gémini celumn with

5 PR Bl B, S St By & HAARL S0 g% gffmic acic; B:

feetaritife i ©. V%tfbrrﬁcfdcﬁl/\wmt @ﬂbwnatealybmnwwrtﬁmfn ammdgraduent of .
radient of . 1% mn increasi n%§4;§1§1 UV det ection

A/ MIMINGIBRFRY HHE: WX astensior;at ﬁ%ﬂpthﬂw%reggtqmed as the
%ﬁﬁﬁesgaﬁt\,ﬁ%re!g%&j system 3: 10 Cl18-reverse-phase

end- capped col um (250 x 21.2 nm Genini colum with
HPYH susteMcPe size), eluting with a gradient. of A

vat er; oy dé\}é?éééﬁl’éé]%é érf‘d %}}%cﬁcclﬁ%@mé@ﬁ %21 EXHIE‘@%'{})N Eglumn with

m/mn an ra asi ng
depraqaricie alze)g Bhuting withHP @i tod A watam&aoewmﬁﬁ pliaadiow rate

ig&ﬂgﬁlmg/ﬁ C#@@gfaﬁ%ﬁé& ﬂi?h%”gmw%t%@r@l gr a%ﬁ?‘%‘ﬁw 25.4 am.

\MRIEC syflemMEOH Wth a flowrate typically 17 m/mn

ot 20 PhfeVeri e %”r‘aﬂ?%t?"eéﬁ@ B2 Bl Burmn i

B9 pardidie 33|2’6ﬁ bIUﬂ Lﬁl}@;rauhélht & AWWQI%HB'CM@OH wiie) a flow rate

A water +

I d 0 i
SRSl ima] SR of s resina i PN etB5tion at 254 nim.

r;.ﬁilg;gi,stéﬁlgd /mn and gradient of 1% mn increasing in
B. UV detection at 254 nm_Conpounds were obtained as )
t he fdritatavessg-phageaeduan{Lea x 21.2mus e selymn vith Sriyn particle

s'iz%t) f ﬂﬁm%@ﬂ’i"'at @a@neﬁ% of F\e%%&e?e H%Forgg?é H&Fuéi”%étoﬂmﬁe +0.1%

enohenex Luna pm particle siz tron wt
Aornwataéra flow. rate/of skanind/migiand Bradiers cfcE¥bmint increasing in B. UV

%e}erﬁ(fﬁﬁ %&E},}% nft: 'd?)mr%tﬂﬂis%re $BiaAL& et the fgrfﬁ%té §8Wwhere stated.

- LC-MS method 1

Waters Platform LC with-a C18-reverse-phase column (30 X 4.6 mm
Phenomenex Luna 3 ym particle size), elution with A: water + 0.1% formic acid: 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 ui split to MS with in-line UV detector)

' MS ionisation method - Electrospray (positive and negative ion)



0.00 2.0 955 0.50 2.0955 4.50 2.0 5 95 30 5.50
2.0595 6.00 2.0 95 5 Detection - M5 ELS, UV (100

VW 2087139060k 0 MS wWith in-line UV detector) M PCI/GB2007/001638

i oni sation nethod - Electrospray (positive and

negati ve ion) WO 2007/ 129060 PCT/ &82007/001638 20
LC-MS nethod 2 Waters M cronass with a

Claenes afdiiRodphase colum (30 x.4.6 mm- Phenonenex Luna

3 pmparticle size), elution with A water + 0.1 %
form c Waters Microraass SMD withe €16-reversesmiiase awithn (30 x 4.6 mm

Gl ' { Bt 5L N E L %A O 0,0 .0,
e orRihens 1L B pafidh sizel Riar il &gty gog Y rmic acia; B
6. BeieNIniens 051 % Bumic acidnGradidit: ELS, UV (100 pl split :
to MSwithin-line UV detector) MS ionisation nethod

- Electrospray (positive and negative ion) 15 LC- M5
nedradiens—Nlimeo mastowPhirhiimr meaCT with ep

C -%everse-phas%ﬁol um (100 x 3.0. M Higgins

CY'peus with 5 | #vparticl e¥%ize), ‘elBtion with A

waxss '+ 0. 1% formg acid; B 'acetoniérrile + 0.1 %
fogrmc acid. Gadient: 20 Gadient - Tinme flow m/mn

0/%- 0.00 1.0 &95 1.008.0 955 9%.00 1.0 5 95 25

.10 268 1.0 5 95 22300 1.0 95 5 o5

15

20

25

30

600 20 95 5

Detection - MS, ELS, UV (100 pi split 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:
acetonitrite + 0.1% formic acid. Gradient:

Gradient — Time flow mi/min %A - %B
0.00 - 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 5
25.00 1.0 05 |

Detection - MS, ELS, UV (1-0(} pl split to MS with in-line UV detectorj
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 particie size), elution with A- water + 0.1% formic acid; B:
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25.00 1.0 95 5 Detection - M, ELS, WV (100 pl split
to MSwith in-line UV detector) 30 MS ionisation

WRR0RBERI060E| ect rospray (positive ion) LC M neRCIIEB267/001638

Waters M cromass ZQ2000 with a Cl18-reverse-phase

"columm (100 x 3.0 nm - Higgins G%{ge_us with-5 pm’

particle size), elution with A ter + 0.1%formc
bfhimitPia WO42 0} 2007/ 001638 21

Soefoniie 4D R Rt g e Rdler 1O ot - - adi ent. -

Time flowm/mn %A% 0:00 1.0955 5 1.00 1.0 95 5

0 5 .00,1.0 5,95 22.00,1.0 95 5 25.00
'%5"68%@{‘5‘#"}% Detzfg’c’.’ﬂ“gﬁ"@ |v°é% ELS, UWP100 pl split to
MO th in-1ine 4y detectoggy MS iongsation nethod -

EI ctrospray (posjtive ion) Abbreviations used in the
x(fe)(bri mental sect¥on: 15 = di ch? or onet hane DMF
Mi-gb et hyl f or menpde HPLC & hi gh pergsrmance |iquid
chromat ography |IMS = industrial nethylated spirits RT
20bm tenperat k@ 20 Rt & retenti P tinme THE = .
etggahydr of ur an (P 2007/ 129060 PCT/ G32007/ 001638 22

The foll ow ng internedi ates can be prepared according .
£6.00he referencd.given: |19% ernedi at® Structure '
Reference 1 ~'a k W2006/082412 N OF r6 °

Detection - MS, ELS, UV (100 iJI Sp[it to MS with in-line UV detector)
MS ionisation method - Elecirospray (positive ion) '

Abbreviations used in the experimental section: |

DCM = dichloromethane
" DMF =N, N-dimethylformamide o
- HPLC = high performance liquid chromatography
IMS = industrial methylated spirits -
RT = room temperature
Rt = retention time
THF = tetrahydrofuran
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WD 2007/ 129060 PCT/ GB2007/ 001638 24 |Internediate 14
O /ONH N"O i FI1 \ F Polyphosphoric acid (17.2
WikA0F 12 ded in THE (90 nl) and stirred necHﬁﬁW@ﬁPWVm0ﬂBs
whi | st 3, 5-di fluorophenylurea (5.40 g, 31.4 nmmol), 4-
5 cyanobenzal dehyde (4.94 g, 37.6 ) and. et hyl
acetoacetate (3.97 m, 31.4 mmol) were added. The
I gatekihb@td Xt ure was heated at reflux for 17 h, and
‘then Teff at room tenperature for 48 h.. The sol vent
-was renoyed under reduced pressure and the residue
partitigned between water and Et OAc. The organic | ayer
fl-with water, aqueous sodi um carbonate
sol ut Pon]” water then brine and dried (MyS™), 1lo-
fifTeryd d concentrated. The resulting foam was
purifi€eyt™g two batches on a BiotageTM flash
chr omat aphy cartridge (90 g); loading in DCM and
elutin th 17.5-20-25% Et QAc in iso-hexanes. The
foam Fhus bbt ai ned was triturated.wth isoé

hexane FolffpRBsphdritestig th ¥ %C@e Qrags‘stﬁpgi‘é‘%énog in %?\AES ﬂg%i% and stirred -

filtratjon, sublsect ed t
-pMpcngRically o st .ﬁﬁ-&ﬂﬂﬂlomrﬂmylunea viBctum@ves.4l5 mmol), 4-

Ybﬁdr%beﬁzﬁgﬁ/@qeiﬁ‘& & &7 bl ANt 2o Roaterdied 49 i, 1.4 mmoi)

2Weraaddate hat@uﬂmg\mmtme wiaahedtdd a meflux § ;or 17 h, and then left at room
acet oacet
SepfeRafiRe BB Phe Shitth P65 cotedyider iead nressys and the

thtdlm parhh@adbettdueen et arat E@A@Wﬁeﬂb@éﬁi@%@érﬁm&é‘washed with

RSt RQEBU SO cabisaes sokienywater d0at aEne and disd (MgSO,),

filtered and concentrated. The resulting foam was purified in two batches on a

Biotage™ flash chromatography cartridge (90 g), _ldading in DCM and eluting with
| 17.5-20-25% EtOAc in iso-hexanes. The foam thus obtained was triturated with iso-

hexanes/Et;0, .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 o that used in the

==rpreparation of Intermediate 14.

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

Internediate 16 Vii |

O "nbo 1 NH Br

N FF

Internediate 1 (5.00 g, 11.7 mmol) was dissolved in

WEh087/8398¢%m (140 m) and 5 bronine (1.87 g,

was added dropwi se with stirring. After 30 nin,
“.nore drops of bromne were add
col our renni ned. Evaporation of

er i
simlar

manner .

: LC- M5 Mass
‘Structufie internediate Yield (%9 R (nin) ,
17 ~o NH 8 94 3.78 474/ 476 Br NC Cl 550/ 552

9 100 3.72 MFCH CN NN [

Pr ecur sor

11PGT/GH07/001633
a few

until the orange.

the.volatile ,
material s gave a yellow foam Yield: quantitative
LC-M5 (Method 2): Rt = 3.82 min, nlz =
i oW ng internmedi ates were prepared in.-a
I nternedi at e
[ MtH +

BQ.1Q 100 3.77 454/456 0 H HH WD 2007/ 129060"

PCTL

Z O
e

47/ 001638

508/ 510 -[ M+H] +

314 F/ FF.19.

Intermediate 1 {5.00 g, 11.7 mmol) was dissolved in chloroform (140 ml) and
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 foliowing intermediates were prepared in a similar mann'er:

) LC-MS Mass
' Precursor " | - . .
Intermediate | Structure i Yield (%) | Rt {(min) {M-+H]
. intermediate .
- Method 1
H
17 /\o&ﬁﬂ 8 94 378 | 474/476
Br. N"LO . . :
O
i
9 , '
- 550/562
18 T 19 100 3.72 .
Brwo [M+CH3CN]
Fe
i
19 oYy 10 100 377 454/456
™~ o]
W




26 LC—I\/S Mass Precursor Internediate Structure Yield
(02 mn) [MtH + internmediate Method 1 20 10 IN
0971200@ 3. 70 476/ 478 Br O F F 21 Br N ~o 1BCT/G2007/001638

4.31 609/611 F Internediate 22 Vill 1~Br | O "o
01 .. Br I N'"--Or r ONI Br | F FF FF ° '
Intermedl ate 13 (32 nmg, 0.029 Mo ) was di ssolved |n
cihtorofot |||\¢ |||) drl 51 UIIIIIC \4 UIUp> apde
- The .sol uti onf was sti rjr gsyeatirsgy flor 1ha1team\i)\% ::htalss
-Voiniérinhediatee| Strecaper|at ed. The plr Wikt (%) &t ¢inin) hed[MsH]
g cream foam Yield: quiechaatw LC- MS {(Metheg "I}l'
43.35 min fz= 1142 [M+ WO 2007/ 129060  Method 1

CT/GBZ007/ 0PI638y 27 The fOorToW ng 1 Nt efnedl atep Wer e
prepared in p sinmllar| manner: P\rhrlecursor Yield LG M5
Mass Structpre (mn) ion internediate (%9 Mthod
220 N FJF 9| M-8 by 1388 100 3.70 476/478

B0 : . _
P F
21 e XX (15 100 = |4.31 609/611
e |
F

Intermediaie 22

@x@

Intermedlate 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 obtainéd as a cream foam, -

Yield: quantitative _
LC-MS (Method 2): Rt = 3.35 min, m/z = 1182 [M[*



23 Bo N, b~~~ N g odN9 e 4 100 4.60 [ M-H] +

r

n 1128 24 Bo kp oN B* 6 64 3.38 [ M+H] +
WO H9T1086080 N'"K “ACBN 7 100 3:45 + N O |

pF~FFF
FFFFF
O N PGA/GBRI0F/001638

J ~ Q-+ 1165 26 Bo kO " QIN ~*.11 100.3.36 .
- [M+ FFo~B 0 1168 27 Bo is¥ oN 12 100 3.40 F + -
FIM 11 FF Fr n 28 Bo ,N6 ON~ "' Mpa" 8" 2 100 3. 36
1788 tdilo r@ Midriedidted WelfdpréParOr 21880 manner:
PCT/ 0077001638 28 Internediate 29 N /"0 1 N'-. HN ‘
( . R . " LC-MS | Mass |-
; Precursor | Yield
Structure - _ Rt (min) ion
intermediate | (%) :
- . Method 2
R il
FiF é
H H—o N v - 1338
My ;{ﬂgﬁ 4 100 | 4.60 .
oy {M-+]
Yo
F.
5
1128
WY o™ 6 64 3.38 : .
1 OJ:ﬁBr - [M+H]+
F .
Ww‘*“‘ngfo'\' 7 100 | 3.45 1142
’r OJ‘NI Br . * [M]+
e
£ R
S
N : 1165
N 11 i00 {3.36
o™ : IMI*
.
T
S L g
" Yo | 1168
NS S SA 12 100 |3.40 -
F F
5
. :
B YR 1228
i\ g:iﬁg, 2 100 |3.36 .
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.
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i F~I FF Internediate 1 (1.00 g, 2.331 mml) was
di ssol ved in anhydrous DMF (25 ml) and the sol ution

WROUESP®d to -10C under argon. Sodi um hydri dePGEGB2007/001638

di spersion in s mneral oil) (93 nyg, 2.331 mol) was
added. and the reaction -m xture w28 stirred until
ef fervescence had ceased. N Boc-3=bronopropyl am ne

( Eteommediate 2863 mol ) was added and stirring was
continugd at OC for a further 2.5 h, after which time

t he ag @ s solution was further extracted with Et OAc
' Thejio ani c ‘extracts were conbi ned and
wdf e? (50 M) and sat. brine (30 nl),
’12504) and evaporated. The residue was
purifieéon an |soluteTM Si 11 cartridge eluting with =

0- M AELDAC in pentane to give the-product as a pale
yel ... oiI Yield: 783 ng (57% is LC-M5 (Method 2):
At 31 min, Mz =585 [MH" Internediate 30 N. o

o deterg]eqm,e Fi1.PRgeR @8dinamel) 2as disselved in antdRiroupDMF (25 mi) -

S SO ey orl5Hed o-CohgBP i, Solum it (pppsispersion
soineralail) (83sng,13.33 et Vil ddded ahdthB rédlioh MeRutdRas stlrred until

BbUEoNRE etsts. - BocramopsaPTINg 6T B Mt ge8oino) was

;aé?d ¥ Sﬁ*’ﬁn‘r”‘@% 007 12806?{%60? B 50ungoa S5 Ay Swnich time sat.
BOegus giraneniva ¢hierided808M{) lcdHIDAT) (60RmI) wete fmidedn'i'he organic

W&ierwé@ééé@rﬁtdd\%@ 't‘h+925gﬂeod é&ﬁ{%d 'V\?atsefu?‘l%er extracted with EtOAc
(60 mi). “The organic extracts were combined and washed with water (50 ml) and sat.
brine (30 mY), dried (Na;SQ,) and evaporated. The residue was purified on an

Isolute™ Si 1l cartridge eluting with 0-30% EtOAC in pentane to give the product as a
pale yellow oil.

Yield: 783 mg (57%) _

LC-MS (Method 2): Rt = 4.31 min, m/z = 585 [M-HT

Intermediate 30

i
Q . QO
O Iji\ ﬁo
Br- N0
Fﬁ‘
Fr

Intermediate 29 (776 mg, 1.32 mmol) was dissolved in DCM (20 mi) 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 mi), water (50 ml) and brine (30 mi), and dried (Na,SO,). Evaporation
gave a pale yellow gum. | |
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O-~x ~-NI HO O i F1I 5 FF Internediate 30 (731

ng; .1.099 mmol ) was. dissolved in acetonitrile (20 m)
WEHOYERP¥m hydr ogen carbonate (277 ng, 3.297 rkfSI/EBANEF/001638
2M ethylamne in THE (0.8 nm, 1.65 nmol) were added

 The nixt ure was heated at 800-C $®r.3.5 h; allowed. to

cool, filtered and evaporated. The resi due was
peield: yuamestieet ween DCM (70 m) and 1o . water (50
g;l%_ The organic | ayer was separated and eVanr-at ed,
M IieiadS): Brofabt s Va erate/aey BhBeR+Pah| ut eTM S
Il cartridge (10 g) eluting with 40-80% EtOAb in
pentane to give the product as a cream foam Yield:
wﬁf LC-M5 (Method 2): Rt = 3.71.nin, mz = -
582 [MgH] - 15 Internediate 32 N Il O\-N1 W NH
FF I nternediate 31 (292 ng, 0.501 mmol ) was
in 20% TFA in.DCM (20 m). After 2 h the
vol ati wer e, evapor ated .and the residue was '
d.din RO CH and | oaded onto an IsoluteTM
tri cﬁ'geo(,- g) which had been pre treated with
t@r flushing withMeOH the product was el uted |
amoni a in MeOH Evaporation of the UV active
fr 19As gave the pure product as a pale yellow gum
Wo™®07/ 129060 PCT/ GB2007/ 001638 30 Yield: 221 ny-

(91 0/()mtc-:trmediate 30 (731 mg,.1.099 mmol) was dissolved in acetoriitrile (20 ml)
and sodium hydrogen carbonate {277 mg, 3.297 mhol) and 2M ethylamine in THF
(0.8 ml, 1.65 mmol) were added. The mixture was heated at 80°C for 3.5 h; allowed to
cool, filtered and evaporated. The residue was partitioned between DCM (70 mi) and
water (50 ml). The organic layer was separated and evaporated, and the crude
' product was purified on an tsolute™ Si Ii cartridge (10 a) 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-HJ

I.ntermediate 32

N
I

RN
NN NH,

A

N™T0

Intermediate 31 (292 mg, 0.501 mmof) 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. Evapbration of the UV active fractions gave the pure productas a
* pale yellow gum. " '



LC-MS (Method 2): R = 2.33 min, nmlz = 484 [ M+H] +
Intermediate 33 NN I\ ~ Os ~ O\-N | Ni"NN-~N

WQ 20031290600~ F F F F 5 Internediate 32 (214 ngPCQGBH2097/001638
mol ) was dissolved in DCM (10 ) and 1,1 -

t hi ocarbonyl di pyri done (51 ng, 03822 nmol).was -added.
The solution was allowed to stand at RT for 48 h and
t edlo:t29ahg ooy h a resin bound amine for 15 mn.

- After filtering, the solvent was evaporated and the
“cHGAUS AMsifirst 20t =% Mibdni@re 466 BBl ute S ) |
cartridge (5 g) eluting with 0-5% MeOH in Et OAc. The
fractions -that contai ned product were conbi ned and
elnigmrestiatd 33t he resi due .di ssolved in MeOH and passed
t hroughyan 1soluteTM §CX-2 cartridge (5 g), flushing
furtherffwith net hanoll!!. Evaporati on gave a white foam

Yi el d: 0 ng (36% C-M (Method 2): Rt = 3.91
mn, =1009_[ M+H] nternmediate 3 N O-"0 IN a

nter il te 3 prepared from I'nternedi ate
|ter>65§yIH§Br/6 %a{efo. using a sinmilar -
e

e
proc €eoto that u8 IM the synthesis of
Internedyate 29. i : (80%9 LC-Ms (Method 2): Rt =
4. 3k 7 mz = 488 Bu] + WO 2007/ 129060
PCTF@&B2007/ 001638 31 Iptffernediate. 35 N O

intermediate 32 (214 mg, 0.443 mmol) was dissolved in DCM (10 mfyand 1,1~
thiocarbonyldipyridone (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

5

filtering, the solvent was evaborated and the crude product was purified on an

10  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. Evahoration Qave a white foam. '
Yield: 160 mg (36%)

15 LC-MS (Method 2): Rt= 3.91 min, m/z = 1009 [M-:-H]+

Intermediate 34

i

Intermediate 34 was prepared from Intermediate 1 and feri-butyl bromoacetate
20 - using a similar pfocedure to that used in the synthesis of Intermediate 22.
Yield: (80%) ' o
LC-MS (Method 2): Rt = 4.31 min, m/z = 488 [M+H-tBu]"
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15

( NYO Br NJ110 O % F FF Internedi ate 35 was
w{}bzpared fromlnternmedi ate 34 using a sim/lar nethod

007/K206%sed in the preparation of Internedi aFGT@@m@'OOIG?’S
Yield: (41% LC-M (Method 2): Rt = 4.41 min, nlz.
-'566/ 568 [ MrH-tBu]+ Internmediated36 NN |1 11 OO,-
N~-~N'~"N1l 00 ONNO F ~I F FF FF 10 A solution of
| Miermediamtss 35 (467 ng, 0.751 mmol) in acetonitrile
(I5 M) Was treated with -
NN- bi s( & aimi nopr opyl:) net hyl am ne (54 nmg, 0.375 mmol)
and sodilym hydrogen carbonate (252 ng, 3.00 mmol).
The re on was heated at 80-C for 3.5 h. After
al.lowfng the m xture to cool, it was filtered and the
fi1toa € Mé’v\a‘lfij t ed. Chromat ography using an :
| sOPUt-eRSP | cartridge (10 g), and eluting with
1-20% s MeCH in Et OAc, gave the pure product as a

~white dollidr Yield: 182 ny (43% LG MS (Method 2):

= 3.22 mnfFnl z-=1136 [ MtH + WO 2007/ 129060
PCT/ GB2007/ 001638 32 Internediate 37 NNCO F Ili F
FF FF Intemmidieaﬁsm%pr(ebaﬂbdfg)m htésoediate 34 using a similar method to
di,s n ure . ' ) and | odonet hane
g"aﬁ‘lﬂfeg {lh rprgp%rﬁ&plaaf E}term%q;%%g days the volatiles
V\E’I’eﬁj 51%\yaporat ed and the residue was taken up into
t 13 m donet hane (4 sodi um
h§§ '@Eé %é\ngi‘ %éb"ﬂa M 2880/ mW ?xle'%éﬂadded and

the m xture

Intermediate 36

N N
T I |
o) o)

>rof\j‘\ NMN/\AN I g N/WOK

g

. “Asolution 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- eiutmg with 1-20%
MeOH in EtOAc, gave the pure product as a white solid.

Yield: 182 mg (43%) _
LC-MS (Method 2): Rt = 3.22 min, m/z = 1136 [M+H]"
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20,

was heated at 809C under reflux. After 17 h the
vol atil es were evaporated and the residue was

WOL001190%ed bet ween DCM (50 nil) and water (50PGH/$B2007/001638

The organi ¢ phase was separated and dried (Na2SO4).
Evaporation gave a beige foam 182Yield: 181 ng (91 %
LCMs (Method 2): Rt = 3.20 min, nlz =-1150 [M +

| nteamneekhtatdy 38 1 FF F ~I P( Y HNJ-NFNNH ONOF
FF Nis knternediate 38 V\@S prepared fromlnternedi ate .
.16 and Ol5 equival ents of#i(2-

1)

hyl } car banmi ¢ aci d

ilar.method to that used in

ﬁ.;ar%‘{ Yield: (61 % LG M5
% '=1009 [ M-H + 20. WO

38 33 Internediate 39 N

H OFI ~1 FF N The

am noet ){2- [ (2-am noe
tent - bu car bonyl am no

ten -but Oester by aRsi
(I\/Et ﬁ _;43 58
2007/ 129660 PCT/ QB2007/0
FF @& O'X O-N

tert-fpt yl oxycarbonyl protegting groups in

I nternedi ate 39 were renoved
Intermediate 36 (177 mg, 0.156 mmol) was dissolved in a mtxture of DCM -

(30 mi) and iodomethane (8 mi). After standing at RT for 3 days the volatiles were
evaporaied and the residue was taken up into acetonitrile (13 mi). lodomethane (4 ml)
and sodium hydrogen carbonate (39 mg, 0.468 mmol) were added and the mixture
was heated at 80°C under reflux. After 17 h the volatiles were evaporated and the
residue was partitioned between 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

Intermediate 38 was prepared from Intermediate 16 and 0.5 equivalents of (2-

“aminoethyl{2-[(2-aminoethyl) fert-butoxycarbonylamino]ethyi}carbamic acid tert-butyl

ester by a similar method to that used in the synthesis of intermediate 36.
Yield: (61%)
LC-MS (Method 2) Rt=3. 58 min, m/z = 1009 [M+H]+



using a procedure anal ogous to that described for the
deprotection of Internediate 5 31. Yield: (890 LC- M5
WOHOHB0®) : Rt = 2.17 min, mz = 909 [ M+H] + T/GB2007/001638
Intermediate 40 NN \l I~ J-N~Ny NI HONs N.O F
-1/ \' I F 10 F F Asolution of Bgtermediate . 39 (219
nmg, 0.241 mol) and 1,1'- thiocarbonyl di pyri done (28

Mppterthebidke@gol ) in DCM (10 nm) was aIIovved to stand at
RT tqr 24 A further portion of -
1, 1'ﬁ‘h|ocarbonyld|pyr|doﬁ g (20 ng, 0.086 mmol ) was

_adde and, after Feaction m xture was treated

W|t amne resin.’ 15 m xture was stirred for.-15
|IQer and Io onto an |.sol uteTM SCX-2 -
carl-u\lrl h jpad been conditioned with.
e cartrlHdge s flushed with MeOH " and' t he
' eI u was evaporatedf The white solid was ,
chy ogr aphed on an soluteTM Si |1 cartridge (10

of zeluting with 0-10% MeOH in Et OAc. Evaporati on gave
a V\hlte solid. 20 YleINd 150 nmy (66% LC M5 (Met hod

2 RtT
P)CT/ GBZOO?/ OOlglbgy 34 I %%Ec%@y:ﬁ;& ?SWI&?Wéégﬁ%ere removed

1{sivB3 procedure ena@ogeid 1 thaidesarbed fa@ therdegrcptectiqn offptermediate
A sol ution of Exanple-23 (130 ng, 0.117 mmol) in

> triethylanine (0.5 m) and DVF (0.5 mM) was degassed
bgelde 8e6) i met hyl silyl)acetyl ene (34 ‘NI, 0,235 mmol ),
LC-MS (Method 2): Rt = 2.17 min, m/z = 909 [M+H] '
. Intermediate 40 _
% |
N/\,N N\/\N [ NH
«,Elf o
i=>‘/© @\ﬁF
10 . FF FF

A solution of Intermediate 39 (212 mg, 0.241 mmol) and 1,1 f-'
thiocarbonyldipyridone (28 mg, 0.121 mmol) in DCM (10 ml) was aliowed'-to stand at
RT for 24 h. A further portion of 1,1 -thiocarbonyldipyridone (20 mg, 0.086 mmoi)"was
added and, after 4 'h, the reaction mixture was treated with an aming resin. The
15 mixture was stirred for 15 min, filiered 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) eiuting with 0-10% MeOH in EtOAc. Evaporataon gavea
white solid. : -
20 Yield: 150 mg (66%)
LC-MS (Method 2): Rt = 3.00 min, m/z = 951 [M+HI*
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10

15

20

5 copper (l) iodide (1.7 ng, 3 nol% and
bi s(tri phenyl phosphi ne)pal ladium (I1) chloride (8.4

Wi200B1884009) were added then stirred and heat edP@EE/GB2007/001638

1152C under argon for 2 h. The cooled m xture was
pour.ed qinto dilute sul phuric acigq(25 m) and
extracted with EtOAc (2 x 25 ml). These extracts were

&Mg‘%@%}brl ne (10 mM) before the-organic phase

TS , dried (MgSO4), filtered and concentrated

Glads Purificatio swas achi eved using an

eTM Si Il cartriidge el uting with a 0-10% MeOH in

DCM _yradi ent. The praduct was isolated as a cream

soI|Y|eId 48 ny 039% LC-Ms. (Method 1): Rt 3.36
1050 [ MtHR+ Y15 Internediate 42 N HY "Ny O

N (BIN nhof | nternediate 16 (200 ng,

Ay ab b
0..394 0l ) ahd (3-—anirobutyl ) met hyl car bari ¢ aci d
tert tyI ester (37 , 1.83 mml.) in acetonitrile
( 0 was heated a € for 2 h. The sol vent was
porated and the resi dti® was- 20 di ssolved in McOH

and | oaded onto an IsoluteTm SCX-2 cartridge (5

q)
“whi ch Aadlution oh Examplet2H S8 mith1 Wémmol)nménptlw@mne W& mi) and

R fls S0 wils' bt pdiie dirvnéihyRnapEilen Sy, 0.235 mmol)

268ppet A RBWEITTT @zmampmﬁsﬁseﬁphenylmaspuma)pauaeiue« (If) chloride

}_@ %rrgq ﬁlmNQ',%) E@ﬁﬁ gpd?ci, { er rfqtri'e%ﬁ\'\@at g@boqrglcer%ggon for2h.

(914&%;0@&:! Mixtuewas ﬁo@ﬁed 1510 diluie ddiphiinic adit 225-midEnd extracted with
Eto'ﬂc (2 )E Eé re}lrl)mla‘lqé& extracts were washed with brine (10 mi) before the organic
phase was isolated, dried (MgSOQ.), filtered and concenirated in vacuo. Purification

'was achieved using an Isolute™ Si I 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+H]*

intermediate 42

T

/ﬂN’WNTO‘K

Fi ‘ |

A solution of Intermediate 16 (200 mg, 0394 mivol) and (3-
‘aminobutyl)methylcarbamic acid ferf-butyl ester (370 mg, 1.83 mmol) in acetonitrile
(10 mi) was heated at 40°C for 2 h. The solvent was evaporated and the residue was
dissolved in MeOH*gnd 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%) '
LG-MS (Method 2): Rt = 3.63 min, m/z = 484 [M+H-Boc]*



10

15

N I I O~OI \W\N H NOI F FF 10 Internedi ate 3
(219 ng, 0.379 mmol) was dissolved in acetonitrile (13

W 300 R0 2M sol uti on of nethyl amine in THE ( 2PGH/=Ba3/001638

added. The solution was heated at 502C for 3 h and

‘then the solution was all owed toggtand: at’ RT for 3.

days. The volatiles were evaporated and the resi due
was partitioned between DCM (100 m) and water (80
m.). The organic |layer was separated and dried -
teapor ati on gave a 1s white foam -Vield:
170 (85% LC-Ms (Method 2): Rt = 2.67 min, mz =

529 [M+H + WD 2007/ 129060 PCT/ GB2007/ 001638 36

Inte diate 45 N Il "ON--OF -FF A.solution of-
I nt di ate 44 (165 ng, 0.313 mmol) and phenoxypr opyl
brom e? 67 ng) 0.313 mmol) in acetonitrile (10 m)
rEate- Wi sodi um. 5 hydr ogen car bonate (53 ng,
0. @f@lmml) and the reaction mxture was heated at
802 r 4 days. The solution was decanted onto an

| & TM SCX-2 cartridge (5 g) which had been

cbmdi tioned with MeOH The cartridge was flushed with

I\/EO—| a@ge({ B{ﬂdg%? 82 %%/gduc{?&r%ﬁpﬁe%@ gb,‘a’?"'ﬁ}-"q&.bt%ﬂﬁg%@e&ate.31.

19@@@495 % LC-M5 (Method 1): Rt = 2.98 nin, mz =
LC Mé (Me hod 2): Rt =2.11 min, m/z = 484 IM+H]

Intermediate 44

-Intermediate 3 (219 mg, 0.379 mmol) was dissolved in acetonitrile (13ml) and

a 2M solution of methylamine in THF (2 mi) was added. The solution was heated at

50°C 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 mi) and \}vater
(80 mi). The organic layer was separated and dried (NasSQy,). Evéporation gave a
white foam.

Yield: 170 mg (85%)

LC-MS (Method 2): Rt = 2.67 min, m/z = 529 [M+H]"



Internmediate 46 N 11 O1 i Br Br N~ O1l | F FF 15
A solution of Internmediate 45 (100 ng, 0.151 mmol) in

W08/ 8%4¢m (6 M) was treated with broni ne (1RCHGP2007/001638

After 1 h a further portion of bromne (20 pl) was
added..: The vol atiles were evapoggted.to give the
di - brom nated product. Yield: quantitative LC M5
(Medrigdigde4s Rt = 3.12 min, mz = 821 [MH + 20 WO

- 2007 PCT/ GB2007/ 001638 37 Exanplé 1 NO F ZF

" To a sofjution of Intermedi ate 16 (200 ng, 0.394 mol)

10

5

20

in acetgpitrile (5 nl) were added a 2M sol uti on of

net hyl ne in THE (197 pl, 0.394 mmwl) and sodium 5
hydr d car bonate (16 , 1.97 mml). The solution
wers™ s e 6 h and then the nmixture was

fractions containing pure material were

ang freeze dried. The product was obtained
solid. Vi eId 62 ng (38% lo. LCVS (Met hod
.67 min, mz 413 [MrH + 1 H NWVR (400 Mz,

DVEO- dﬁ)soh}mon af Ill’ﬁer(rsedlaél)éltt 3168 n{g], 0.31Hmm8!) 8&@nd Phedoxypropyl

' ;Q_“)m?d,e gg& ((jrng és,:';a mg’no?)glrt &cetj_)gE&llepg?% m;)ngl%]e qug%t\ﬂ(j r%lth sodium

G%@ﬂ@dwﬁﬁcwbbﬂat@f(ﬁa an§d.626 mmblwhdﬁh@mtbnfm&mre was heated at
gl at e and. 15 an ami ne: &I\/Er];,, 2)

ébaﬁﬁp[e days,c sg)luﬁog wag %cmonto an Isolute™ SCX-2 cartridge (5 g)
which had been conditioned with MeOH. The cartridge was flushed with MeOH and
then the product was eluted with 2M NHs in MeOH. Evaporation gave a colourtess
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 chioroform (6 ml) was
treated with bromine (10 pl). After 1 h a further portion of bromine (20 pl) was added.
The volatites were evaporated to give the di-brominated product.

Yield: quantitative '
LC-MS (Method 2): Rt = 3.12 min, m/z = 821 [M+H]"



Rt (min) [MH + 2 0,15 N\ 50 9.11 427.04 F FF ~Q(
HN 'N~ 7 6.13 484.11 F FF WD 2007/ 129060

Wﬁéﬁﬂ@?@)@?l 001638 38 4 ""NH 5 8.03 399.00 ORGI/EB20F001638

5 27 6.39 526.09 O4' N\i F FF 6 ""'IN_ 62 10.40 455. 04

. O-NF FF O 7 HN-. NN37643§f)701FF Exanple.8 N

~~ 1\ 1 - 00), NNH

Example 1

To a solution of Intermediate 16 (200 mg, 0.394 mmol} in acetonitrile (5 mf)
were added a éM sclution of methylamine in THF (197 pl, 0.394 mmol) and sod.ium
5  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 HPLG Systefn 1 and'
the fractions containing pure material were combined and freeze dried. The product
was obtained as a yellow solid. - ' "
Yield: 62 mg (38%)
10. 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), 8.18 (d, 1H) ppm.

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

15 anamine:’

.. LC-MS (Method 1)
Example | Structure | Yield (%) Mass .

Rt (min) T
&

2 o 50 9.11 427.04
O N .
F
b
%
3 ek 7 6.13 484.11
. OJN I N—\,__\ . : . e .




5

ON------- "A\NN--O I FFFF FF To a sol ution of
hexanet hyl enedi am ne (0.197 mmol ) in acetonitrile (5

W@ 2007/129860wer e added | nternediate 16 (200 ng, RGYEGB2007/001638
nmol ) and sodi um hydrogen carbonate (165 ny, 1.97

nmol.) and the reaction mxture heated to 80C for

16 h. The mixture was cooled to RT then the solution
was fifrtered gmd e sof vENt evaporated. e Crude
produdgt was purifﬁged by HPLC System 1. The
.. produgt-contaijnikg fractipns werejconbined]and freeze
dried.| g,rhe pr qduet Anwas obfgi ned as ite 3@k WO
2007/ 329060 PCT%’&'O?/ 00[L638 39 - i%éqg;_: 50 %gbgbz%%
LCMS (Met hod 3): z = 87 [M+H+ 1. H NWR (400 Mz,
DVMBO-d6): 6 ={1.09%br s,|4H); 1.29 (br's, 4H);
3.02-3.20 (m {4H): 3.79 Is, 4H): 5.44 (d, 2H):
7.68-%.92 (m [16H); 8.19 (d, 2H) ppm 5 In analogy to
t he prlocedure (f Exanpl e[ '8, the f¢llow ng ¢onpounds
were {prepared friom the indicat-ed i{nternedi ate and the
appr.op at e di a’fﬁm’g‘)-\grec@%or Yi el| 6.39C- V5 AB260s
Exanplie Structldrd Intesqediate (¥ j(min) [MH+ Nh ~
.10.3 |9 T1~~[16LA 836v8 | 0 N N o (Method 3) FF FF |
FI I\ \l 010 NNRK..... ~. .. " 16]28.12.49}935.06 ~ O
(Met hgd—3)— F%F FF—FN—1—1656 .
T O
6 ! 62 10.40 455.04
Qe
F
5
T 0
7 HR . .
W |7 6.43 507.01
-7- C_/_\\ .
@(F %M
FF
Example 8
z O
”j'fﬂn\/w\'o NH
07N N A
A
F
Fr FI

To a solution of hexamethy!enediamine'(0.197 mmol) in acetonitrile (5 ml) .
were added Intermediate 16 (200 mg, 0.394 mmol) and sodium hydrogen carbonate
(165 mg, 1.97 m'mqi) 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.
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WEEBI 9060,
~"N 16 15 879. 99

O/\

~ONN nn

o NNoO

16 34 983.02
-6 FF F 11.09 12 o N'~N.
(Met hod 3)

i-.~.0,1.,"
F FT FF FF 11 U
(Met hod 3)

NO (Method 3) F

~ "0 16 29

2007/ 129060 PCT/ GB2007/ 001638 4@aExanpl e Structure

HPrecursor Yield LC-MS Rt Mass

(viend: sbihglksa%) N o 14 07 . )& 0 16 28 1026

vMet hod31) 911. 00l FE_ FF 15 "d"

513 1

Internmediate (/,)
-F
7.66 ONF ~~

WECHE Methad 3): mBEIMEE3. 06 16 N FF T7TH- J~yy'
F@Mﬂg 'N%(;;d MEHFDNISU Not: SN .88 (6 Bafly 11808 8 ar! 3'?52% 50 (m, 4H)

3.79 (s, 4H); 5.44 (d, 2H); 7.68-7.92 (m, 16H); 8.19 (d, 2H) ppm,

o PEBGBAPT01638
~~ FF FFW

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

o Precursor | Yield | LC-MS Rt Mass
Example Structure E 1.
- Intermediate | (%) {min) [M+H]*
Efg 1
10.3
9 y M&%ﬂﬂ 16 4 | '836.9
o*::ﬁ” ‘o (Method 3)
£F F
% i
10 N ’;ﬁ |16 o8 12.49 935.06
H ] i - U
X o (Method 3).
E F i
b 3
(1‘15 i
; ' 10.56
11 H g D g t?"” 16 34 983.02
‘ oﬂtﬁ " N (Method 3)
é*F F?(E:' ’ )
Fr F
N i
12 né R:E EN" 16 29 11.09 966.96
N PN N » NN . .
| AN o (Method 3)
¢ F
Tr P
(1‘15 i
¥ o 7.86
13 B~ A 16 15 879.99
Ao ALL, (Méthod 3)
A 0
Fr F




O 18 HN" "~q " N1 16 55 8.08 F OOH F (Method 3)

894.48 FF FF N 19 \ Nry~JI v "N ~~"N NH 17 7.56 oil
WORBHI20M% hod 3) 840.48 a a6 161" " j 20 O PUT/GB20D®001638

54 7.31 RRJ (Method 4) 910.47 FF FF WO 2007/ 129060

PCT/ GL12007/ 001638 41 Precursor Ygeld LC-M5. R Mass

E ple _Structure Internediate (%9 (mn) [MH'" ' N

Aot b o

.6.95 121 ' 1& -NVN 0 19 6 6N~ t-hed—4)—_H -
LExamgle | 7 3§trugturN NH 20 ggﬁgﬁfﬁdgl ﬁeb’-ﬂ | LGB Bg | Mass

thod B.) CIF IM 9.02 23 dntegnediateNl (%)X0| 21 (fith) [M+H]*
1.110. 3B E{\g1~ (MEt h%&) =
14 : 3L ' | 1026 .
MBS ae 16 N a;g ag | 91100
. etho
Qe 50 |
(”5 : .
I .
. H o )
115 M e 7.66 '
S QS VN gy 16 19 963.06

@4. T, F*@ i {Method 3)

16 ¢ o ey i 9.57- ;
fi;ﬁf\’@ Yé* 16 13 1012.95

. (Method 3)
@\KF FF '
LF
H 0. - )

zjl*,: y@ (Method 3) | ~00-04

18 | ,
KL, 16 e ?MOB 894.48
0L.OH . ethod 3 )
g o )

(ﬁg - ¥ .
19 . ‘Eé 7.56
Djél\!jj f\/\,ir\/\n ’:(5)“:; 17 . 61 840-48

(Method 3)
Gl Cl :
i ] i
& -
20 R 7.
o A‘N ! ,_,NM‘FMN INi':] 18 54 31 91 0.47
F F (Method 4) '
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F F/ TFF FF '' Exanple 24 N N
p A.NI~-N~ F F I |

fJ N
NaHCC3

© (220 pl,
at 80C for

5 (92 ny,
0:44 miol).

3.5 h. A further

I~~1 ONNO-~NI
FF To a solution of
Wh087/83%8¢%t e 28 in acetonitrile (5 nm) were adBEHGB2007/001638
1.10 nmol ) and 2M et hyl am ne in THE
The reactign mxturé was heated’
anount of 2Methylam ne in

N-O

THE (2
Banipld
t he vol

20 pr, 0. 44 tmol ) wap
at 80C Steuctdren. The
atil es-were evapor at

Ptfrsand

M Xt ure

s Intermpediate,

oL
was filt
de(%ﬂrc

r CARIS Rt

Guckmiags

Mass
[M+H]" -

]JUI I'T 1T
conbi ng

g—gsTTg HPL
' i ngd _and freeze-
whi ch Wwa 1 r|f|ed0

Hure frati

t he prd
LC- M5
2007/ 13

Syste

‘ﬁ-S’“NV\'E’I‘
qukt” as 'a creqm

d 3): lJ= 8. 69
9060" PCT/ G§2007/ 0016

Tandthe
D give the
isi ng HPLC
pd9and free

id. . Yield:

mn, nlz
B8 42 The

Facti
0 prd
Sy st er
766 dr |
16 -

1064. a
f ol | oV

ONs Wwer e
duct,

6195 The *

?% 1.VE

4)

6 [M] WO
i ng

800.46

exanpl €
Pr ecur g
t er ny
(I\/Ietr
978. 22

S

re prepar
or%\e(i el.d LG
di (m n)

ho ON (lﬁﬁhod 3)

simlar ma
ucture [ Mt

70 No O
290 N

np

hner :
H| +
4
cN

Mass

A453%64 23
| (Rfetifod 3)

844.51

23

H l -
;IN’\If:'Ml?MN 1 ’ko
6)\ :F F: /(j

F Fl

F

21

60

9.02.-
(Method 3)

1110.38

" Example 24

_ 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
mixturé was heated at 80°C for 3.5 h. A further amount of 2M ethylamine in THF
(220 pi, 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 fréctions were combined and freeze-dried.to give the
product, which was p_uriﬁéd further using HPLC System 1. The pure fractions were
combined and freeze-dried {0 give the product as a cream solid. .

Yield: 16

mg (7%) "

LC-MS (Method 3): Rt = 8.69 min, m/z = 1064.06 [M"]




"FF FF ry er I QQQ 8.92
1001.50 (Method 4) F F |
WA 07/1290¢8 A N 27 37 1004.
F 9.05 29 r"

tiN=\-NI NHH

2007 folleetg0eXaaTaPROGTHePARREN 8

"~N1 22 25 1018.53 "

FF F |- F Exanple 30. NN O
OJ~-N NK'O YO ONF F FF FF WO

milat eanmsh at e 23 (195

27 ~ 1 "" WZi Nl 26 42
i FFF Il er 08.99 28
52 (Method 4) F F IRCHGBEB7/001638
~J " (Method 4)
L4l tyHH\ | O N—

—fo— O H46—el)— -acetopi-tbe (10 ) o
and |NaHCO3 (61 ng, O0.73 nm)II)_ el m ne. i ass
THF.[(1.5 M, Strutufermol ) 18 éﬁ%%’dé% Tﬁ}e/éla;le ag_ﬁ M% Rt [M+H]*
m xtlure was heated at 800- C|indtermediaten {L4)en fi (rhia}ed
and| - = : or [M}*

?” <
' Y oo 2.70
HT iy Y W
25 A Aoi:'f"“\ 24 49 (Method 2) 964
Qe O |
Fr £
'R i
v g
| o5 9.33 '
T i P
26| AT 0 25 . 7 (Method 3 978.22
F: FF
S Lo
. -0
" : 8.92
27 Fﬁf"f‘fmw 26 2| otoda | 100150
Q. O .
Fr F
N
. . 8r
8.99
28 rﬁ;\”@\fxﬁw 27 7| ethods) | 10452
QD O |
. EF F
§>" >
B
Tl VN L 9'05
20 | ALY S9N 22 25 (Mothod 4 1018.53
£F CFE
Example 30
N N
: é
0 H - H oy T 0
@ N"AﬁiﬂﬁvN 98]
N O O gh N~ \
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20

25

evaporated. The residue was dissolved in MeCH (12 ml)
and a solution of K2CO8 5 (242 ng, 1.75 nmmol) in water

WO204{12%08)s added. The mixture was stirred at FACEGB2007/001638

after 30 mn EtQAc (50 m) and water (50 m) were

- added. The organic sol ution was g4gsol ated, washed with

brine (30 M), dried . (Na2SO4) and evaporated. The
crude m@érﬁf&féte was(105 rmé Icﬁmlmnw) \lvﬁ’é@«s%%a% hcalitrile (10 mi)

freeze-dried to give the product as a pale cream

s@nd YaHCO:vBd g, 83 rﬁ@“@&.ﬁ oyl AMcelamiae b dHE) (1.5ml,2.917 mmol) -

Eﬁ&%ﬁ%&(\ "ﬂ)é ?\?;39.?% rﬂﬁh[r%ﬁ@s*hea@%@ﬁ%&%‘ éﬂd ttenJittered and

Teraparatedutlye eesidud was fdissohieddn SdeQitli(d8 nglL artiansalsion of KzCOs

aBima - 08 AP wdRE (6 AIYRES Aud, ThEHREeS Yol dRBa%: AT ana

FﬁTterUﬁ)enmcEt@@m(sm) asdovatt (60miaeere aeidedr The brdanic solution was

5, ST PR B 50 6 o Bl e e

berbane Widiepuried aging HIPES Sysre 1| 8Ak ﬂbéﬁb-dﬂéﬂ wgu(ré’tuﬁ,cﬁaoduct asa

filtered and concentrated in vacuo. 20 Purifijcation

- Ralpgream pAlKl uteTM Si 11 cartridge, using a 0-10%

Maeld: 49 nw1g,g)adi ent, gave a creamsolid. Further

purification using HPLC System 2, followed by

||s('é1Mi$ (Meithod S):rigt =aﬁ 96aRIT Mzt 10784 IMidHEd t hr ough -

with MeOH before product- was recovered -with 2M

amonia in MeOH, afforded the title conmpound as an .

df a_mﬂ' solid. Yield: 17 ng (43% 25 LC-M5 (Method - -
8.53 min, mz 906.28 [ M+H] +-WD 2007/ 129060 -

PCT/ 2007/ 001638 44\ Exanple 32 I\ 0. O HNNN N NH

FF1 _F ®

(o}
HNl\/Id N N PN NH
N N N |
OJ\N ! o
FL EF

Tetra-n-butylammonium fluoride solution (1M in THF, 45 ul, 0.045 mmol) was
added to a stirred solution of Intermediate 41 (45 mg, 0.043 mmol) in THF (2mi) at .
RT. The solvent was removed in vacuo after 1.5 h, water (25 mi) added and extracted
with EtOAc (2 x 25 ml). These exiracts were washed with brine (10 ml) befdre the
organic phase was isolated, dried (MgS0O.), 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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jo I H NVR (400 Mz,

To a solution of Exanple 17 (50 ng, 0.055 mmol) in
acetonitrile (2 mM) were added an excess of

WU E®HIne (500 L) and sodi um hydrogen car bonREEGB47/001638
ng, 5 0.16 nmmol ). The reaction mxture was stirred at

RT for.'18 h then evaporated in vétuo.- The crfude

product was purified by HPLC System 1. The product
CExdranigiarzg fractions were conbined and freeze dri ed.

Yi elgz 31 ng (54% L (Method 3): mz = 922.08 [M +
IDMSO-d6): 8 =1.71 (br m 4H);

30°(m 8H); 3.81 (s, 4H); 5.40

16H); 8.21°(d, 2H ppm The

re prepared using a sinlar

pHYC -e\'./\YP[pe\L,d\,J_ HRt Mass Structure Precursor

( Yn) (M* N N NH Exanple 13 32 7.90 894.04

O ~f-FFL" FF ( 7.44 34 O"'NNW NI NH

Ex erl9 57 3) $54.33. i a a W

2007/ 128060 PCT/ te- 007/ 001638 45 'Yield LC- M5 At Mass
Structure Precursor (% (min) [M n o\l 7.26 35.HN -
N ~ N To migotianmsif Examples1B(50 Mg, 0055 mmmidn asetonibide 83 ml) were

'_édae]d a%’ex@é'sg| '& iodomethane (500 L) and sodium hydrogen carbonate (14 mg,

2.8A (s, 6H); 2.99-
(di ZH; 7.61-7.90
f ol Fowing exanpl e

0.16 mmol). The reaction mixture was stirred at RT for 18 hthen evaporated in vacuo.
~ The crude product was purified by HPLC System 1. The product containing fractions
wére combined and freeze dried.
Yield: 31 mg (54%)
LLCMS (Method 3): m/z = 822,08 [M]*
“1H NMR (400 MHz, DMSO-d6): 6=1.71 (brm, 4H) 2 82 (s, 6H); 2,99-3. 30 (m, 8HY;
3.81 (s, 4H); 5.40 (d, 2H); 7.61-7.90 (m, 16H); 8.21 (d, 2H) ppm.
~ The following eicamples'Were prepared using a similar procedure:
. Structure ' Precursor Vield | LC-MSRt | Mass
e - : ‘ (%) (min) LT
i i
0, &
a3 'jj,www" (¥ |Bxamplet3 |32 |7.90 894.04

F

Dy oy
i i
é o , 7.44

: J,
34 Hi;jﬁ”'v\'s"v\‘“ }Nil—; _ Example 19 | 67 854.33.

o (Method 3)
@Cl .I . CIJij
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7T Yield: 45 mg (14%)

"' PHO 7.30 36 HWF |
N NIN~O (Mthod 3)
WOMRHI0603 40 1124. 18
N N=~N*" ~N N~~~; GO
i F FF FF 5 Internedi ate 28 (347480,
(135 ng, 1.536 mmol) were

38

N r

NI |

N, N- di net hyl et hyl enedi am ne

I~ 0 894 37 0J"Nt NMAN *
(Method 3) F F i

NH Exanpl e 22 69 858. 37
Nko

-N NXO QNJVN-N | ~
0.256 mmol) and

FF F PCHEBYI0#001638
F I

disqolved in acetonitriTe (20 i) and Se@EI@N DOIMERN | Mass
car Qonat e ( 183¥rugtyre2. 30 Mol ) Precursoided. oThe reaction .
ni xtlure was heated at 809C |for 5 h aft e®Mhi ch(fBinke Mr-
TT WaspHfiTrered ang evapor ated. Tie crjgde product™was
purijfi usi ng HPLC System 1 and the purefractlons
-were cgahined an eeze-drijed to _give 1ot?32
4y s+{f alt rgswa pale CEg ﬁi?%)é-' df 4gi el §15 814.43
(14 @o - Met 8): At ¥ mz 3 (M&:&BS)
[M2+ V\ﬁ 2007/ 60 PCT/ 382007/ 001688 4¢ Exanpl e
39 1 iIN"H NNJ  NfO O '
(HS _ 0
36 A e Example 22 69.- 730 858.37
HN Ly NH Xa e -
W Do I W P (Method 3)
BN oY |
é
e fe ‘ : . 8.94 : ]
37 | A AT Exampie 23 | 40 ' 1124.18
@\" - ' (Method 3)
X

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 mmol) 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 purif-ied

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

the bis-formate salt as a pale cream solid.

LC-MS (Method 3): Rt = 5.81 min, m/z = 675.79 [M?*/2
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Yield:

FF~1 FF Internediate 33 (155 ng, 0.154 mmol) was
dissolved in IMs (20 m) and iodonethane (4 m) was

VWARHEH 12998 sol uti on was al l owed to stand at RTPEHEB007/001638

days. 5 The volatiles were evaporated and the residue
was, re-dissolved in 2M ammonia iggEtOH (7 nf'). The
reacti on was heated at 502C for 48 h and concentrat ed,

Gqf_lfbrhﬁ]@ ag esidue was purified using HPLC System 1 and

fréeze-dried to give the product as a white solid.

85 ng (23% 1304\/5 (Method 3): R = 9.44 nin,

rﬂZ:204[M+H] anple 40 NN 0 -O0 / ~-Na NN
2 HCO2 Exanpl e 40 was prepared
2- 15 -
i.ym chl ori de hydrochl ori de by

A met*l‘]oa tQ used in the synthesis of
Exarrpl 38 The crud roduct was purified using HPLC
and freeze- edgto gr ve 2 white solid.

fromIn ermsdrme 24

(2099 LC-Ms (Methbd 3):. 6.17 min, mz =
539 6 [M2+/2 20 WO 2007/ 129060 PCT/ GB2007/ 001635 -
47 Exmt@h%d%’ale |‘33F(1 b5 rFrQFO 1@4@1@0@ Wwas dideoiblll iNOVBHIEFmI) and

' \Apggm!gpr{ﬁ%rgt ?1'3_1%{35 qﬁggcél é%em%lutron was %gd to s?anci ataﬁ'F?or 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 concenirated, and the |
resrdue was purified using HPLC System 1 and freeze-dned o 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]*

Example 40

2HCO,

Example 40 was prepared from Intermediate 24 and (2-
aminoethyi)trimethylammonium chloride hydrochloride by a similar method to that

-used in the synthesis of Example 38. The crude product was purified using HPLC

System 1 and freeze-dried'to give a white solid.
Yield: (20%) o
LC-MS (Method 3): Rt = 6.17 min, m/z = 539.86 [M]**/2
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m) and DCM (15 m ). The solution was allowed to stand

at RT for 3 h and the 5 volatiles were then

WOHBHIERP®d. The residue was dissolved in a smetGT/GB2007/001638
amount of DCM and di et hyl ether was added. The cream

~'solid that- precipitated was filt4fed- and dri ed.

Yield: 150 ng (95% LC-MS (Method 3): Rt = 8.39 nin,
nExarmde3s. 09 [M+ . 1o Exanple 42 NN FFFHOOO
OH NNNYN ON-iNVvV N1I1OONNOF .IFF.
-Exan'pIeP41(130 ng, - 0. 133 nmol ), S
N, N- di gkt hyl et Fenedl ami ne (30 ng, 0.399 mvol) and
DI PEA 6 pl, 3413 m’ml ere dissolved in DMF (7 i)
. 249 Ynmol )Ovaas .added. The sol ution
Na~ BT for 30 mn 15 and the DWF
Sindde®was treated with sat.
odi um hydrog carbonate (100 m) and

with DCM (3 ). Evaporation of the
orgBigi c eXtracts gave a pat& yell ow gum whi ch. was
purifi | |
freezeﬁger#%gla?%wl(v%e é%bl S- orlqg'}'e s%t%agg&-‘aé)\ﬁﬁmp%&TFA(S
gol)iand D@M(1H nﬁ)s The s@mtm@ w28 alioweB tontdanddit BT fet 3+ and the

3@%@%@6@%@%&%@0&%@5 *%Jé&f\ép#&ggr{h}gﬁ% small amount of DCM

" digtNyHdthér wad-hddadNThelchath solid thét pr Ec:pEatE&wasﬂrmeﬁﬂ and dried.
S, P ared from I ntermedi ate 40 using a procedure

\Qﬁ%"r 25‘5’{'19 @tst@t used in the synthesis of Exanple 39.

UeMS aﬂmbdﬁsamels‘gmm #oz B9 03BL0B [V System 1 and

obt ai ned as formate salt.

Example 42

Example 41 (130 mg, 0.133 mmal), N,N-dimethyletr_lyienediamine (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
and the DMF was evaporated. The residue was treated with sat. aqueous sodium
hydrogen carbonate (100 ml) and extracted with DCM (3 x 80 ml). Evaporation of the

. organic exiracts 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%)
LC-MS (Method 3): Rt = 5.99 min, m/z = 589.75 [MF*/2
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Yield: (20% LC-MS (Method 3): Rt = 8.03 min, mz =
034,47 [ MiH +.  Exanple 44 N 6 ~0 0 HN "N ~i N VAN |

WQPO0H1R

W FFI Br FF ]0 Exanple 17 (6.28 gPC'BGQZ)U'I'/OUlﬁ?’S

mmol ) was dissolved in acetonitrile (100 m) and a
30%-sol-uti on of bronmomethane in 4@etonitrile (60 nl)
was added. The solution was heated at 802C in a
sEﬁra lergg al tube. After 24 h.the solvent was reduced

: a}{)proxi mately "half volune and then diluted with
vvat er

- The sol uti on-
creaphsolid. Yield:
@ m.n, mz = 92

DI\/BOzd6)0 8 71 br

s freeze-dried 1s to give a
antitative LGM (Method 3): Rt
7 [M+ 1 HNW (400 MHz,

m 4H);-2.82 (s, 6H); 2.99-3.30
NH5.40 (d, 2H); 7.61-7.90 (m
020 WD 2007/ 129060

%Zl (d\IH 2H)

PCT/ 007/ 001638 4 he foll owi ng exanpl es were
PF.E dinasimla er: Yield LGCMS Rt Mass
Stpucture Precursor (% gfMin) [M nn 7.71 45 H ~ry
N, .ry NH Exanple 13 100 894.19. ar (Method 4) FFlI~ FF

f 5.Brample 43-was pepareddromvriiemngdiate3101Ging 8 ragedure similar to .

- that used in the synthesis of Example 39. The product was purified using HPLC

Q .
. Br
Fa/© ©\1<F
F _ e

System 1 and obtained as the formate salt.

~ Yield: (20%)

LC-MS (Method 3): Rt = 8.03 min, m/z = 934.47 [M+H]" .

Example 44

% i

HN/H/:/‘( . NH

N0

F

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 haif volume and then diluted with water. The solution-was freeze-dried
to give a cream solid.
Yield: guantitative
LC-MS (Method 3): Rt = 7.92 min, m/z = 922.37 [MJ*
1H NMR (400 MHz, DMSO- d6) 8=1.71 (brm, 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.
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OJ~.~ (Method ~4) FJi P19.30 471 vy ~'" NO
Exanpl e 25 32 (Method 3) 978.42 NONDBr ',- F~ F
WORWHMAMY e 48 NN 11 Il -1 OOIli ONN -L-ECT/GBRP7/001638
OHdBr F / | FF 5 Exanple 17 (150 ng, 0.165 nmol) and
"2-bronoet hanol (420 ng, 1.65 mmjg were di'ssolved in
acetoniitrile (2 m) and the solution was heated at

WOflmlné@amplesT\béreVﬁeB&ﬁeHQﬁ ahtaraHaRat ed and the

product was purified usi HP| C_System 3 [he - pure
fradti ons were c nbl ned and freeze-drije¥ield (gLCsM8& Rt | Mass -
cream sol i d. SYMEIW® 42 ng (psbiecHsseic N%‘%% Mgt ho lf}') T
Rt ¥ 7.67 mn, rriz = 952.34{[M"' The flolM"Bwi|ng
exanpl els were prefpared using a simlarj procgdure from
I nt ¢r jate 17 an al ky|l halide: WO 2007/ 129060
PCT/ GB2004/ 001686y 50 LC- MS| Rt Mass  Mield $txpcture
46ni ) H@q\w thod 4) | BxamMe+3 49100 HIN'~ V' N | | 894.19 |
NH _L3°% 2 966. SNﬁE - (Method 4)

F>{© ] @\KF

FL . LF

%’ -
4 - o 5.87 .

46 | mOY e~y Example 3 | 100 . | 498.28

oy ! 1 {(Method 4)

FE

—-- C”S
47 e en e S Example25 |32 | o 978.42

- 7 A .
Kk ra i e ol P | (Method 3) ,

@(F Br I;*© .
FF F

Example 48

N

N
T _ I
. : ° O
' |

Example 17 (150 mg, 0.165 mmol) and 2-bromoethanol (420 mg, 1.65 mmol)
were dissolved in acetonitrile (2 ml) and the solution was heated at 80°C for 120 h.
The volatiles were evaporated and the product was purified using HPLC Systerri' 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 sim’i!_ar procedure from
ntermediate 17 and an alkyl halide: |




OOON~-ONOFI ~F FFF OBr O50 HN N ~N"" 20
7.62 965.33 NOLONHz 4 Fi F FlI r6 Exanple 51 N N

WO 2007128860 OHN-)1 - ~NH 1 NxkH O O O F i F FF HRCHGB2007/001638
solution of succinic acid (5.9 ng, 0.0499 Mol ) in .
water (2 m) was added-to 5 a tghe containing silver
(1) oxide (11.6 ng, 0.0499 mmol). The mi xture was

stirfed ih the dark for 17 h_ beflore ajspC\MS®t Qf Mass -
- Exanpl e 44 (100 O 0997 nol ) | WieRHE (2. i) anﬂn .
_-acetonitrfle (0.5 added. St(ky) ng AR +H]
cont i nued{for 3 days and then thie Xt UNRINGS 4) | or [M]*
filtered. Thp filtrate was evaporiat pr‘l and the redidue
was puri f y HPLC Sysdjt em 3.. The pue fractions
wer e conb andfreez ried to givela pale 14
ye||)WSOId‘j§If (30% LC—I\/IS Method 4): Rt
= 7.76%i h geﬁ? MHz, NEE6)18
5 = .84 : 2 4 (’4H s) .2.92 (s, 12H);| 3.14
(m |8H); (m 8H) ; g. (m partly exchanged with
sol vent) ;] 5751 (s, 4H); 7.64-7. 82 (m |15 32H) ppm WO
2007[T290p0 RCT/ GBZ007/ 0§1638 51 The fol Tow ng
conmppunds| we prepared j\n a simfl ar mganner:.
B o
50 ’j;‘NMN«w e 20 | 7.62 965.33
e 4 @
F. F
Fo N Fr
Exampie 51
: O . .0 O 0~
HN o P NH
)\,\.IL/«N AN N K f
O"°N N0 oo
Fﬁ .©*F
FL LF
| ‘ — iz

" Asolution of succinic acid (5.9 mg, 0.04992 mmol} in water (2 mi) was added to
a tube containing silver (i) 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, 0.0897 - mmgl) 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
HPL.C 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 solve_nt); 5.51 (s, 4H); 7.64-7.-82 {m,
32H) ppm.



Mass

Structure Yield (/a) LGMS At (mn) [MH*
0 7.76 52 X1 ~ 45 922.33 No O (Method 4) Fy6 F F F

VIO 2007129060 \ | 7.74 a |' X---

(Method 4) 0 FF%\ IFFz NN\I i
“"HN, N NH Oy(~ o 60 922.45 d '.

3) FI' F FFFz nhl 0 oQ 8.01 55

N ~fyv I

60 o

NH

3Q 40 (Method 3) 922.45 QN N OF 6F O F FF 2 ryl
H1e Po[lowmg(%:ompounds were prepared in a similar manner:.

Nko a~ 30 922. 33 PGHGB2007/001638
I i 9~HRg 7.94 54
I\51-It--NCOo of f (Method

. . Mass
Structure Yield (%) LC-MS Rt (min)
. - [M+H]*
B % N
Q 0y0° 7.76
52 ‘I" w2 |48 92233
o | oo (Method 4) :
F T,
B % b
53| | mA 8 Lo 05 30 774 922.33
AR .
oty A o | o (Method 4) ,
F il
[ % o
' _OH 7.94
HN o NH O, A -
54 | o J\’hﬁr\/\ ("~ iy jcr\a/}o 60 (Method 3) 822.45
F>‘/© Q\FF '
Fl s
— % =
55| | myh . |0 801 922.4
HN N TR NH . 5
AN (Method 3) '
0=5=0
..._F r F 2
8.08 ‘
56 52 922.45
(Method 3)

‘NMR data:
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H' Ay~ H3H 52 922.45 o N N AO 0-Q (Method 3) 2 NWR
data: 5 WD 2007/ 129060 PCT/ GB2007/ 001638 52 Exanpl e

WER2DT/IPORMR (400 MHz, Me OD): 5 =1.84 (br m SHICT/@BYW7/001638

(s, 12H); 3.14 (m 8H); 3.30 (m 8H) 3.91 (m partly
exchanged with solvent); 5.51 (s -6.60 (21-1, s);
7 64--'7.82 (m 32H) ppm 5 Exarrp?@ 53 1 H NMR (400
gy’ﬁfeo@i S=1.84 (br m 8H; 2.92 (s, 12H); 3.14
3.30 (m 8H); 3.91 (m partly exchanged with

__sol ventiH NMFﬁaaoomHﬁ;HDIeOB) J& G %hﬂ(bsbn,, 8Fi) @492 tis 82H0r3 14 (m, 8H);

QQ@ ‘f‘ﬁﬁﬂh 3. §ﬁ§’m @arﬁ!gewanggwth §oh@nt)n§ 53($; 4%33 660 (4. ), 7.64-

8I7I)32 @, %lm.()? qpartly exchanged with solvent); 4.22
(2H pi_e f S, 4H); 7.64- 7.82 (m 32H) ppm
5% 1 HNI\/R(4OO MHz, DMBO-d6): S =1.71 (br m

5 BN hB iz, 380D 501 g0k M ghE R0 1 126455 14 (m, 8
83130 ((wBH3H9.21 (8, ;&11[3( ekchiabiped pith sEiant)} 2556, 4] BMR2H, s); 7.64-
(471%% 5 Od6) = 1.71 (br - m 8H); 2.56 (s, 4H);

. ,'299330(m16|—|) 3.81 (s, 8H); 5.40
(Bxaple 54. 61-7.90 (m 32H); 8.21 (d, 4H 20 ppm

Exanple 57 N N ~/OO HNNH r "N~~pl- ONNO C
1H NMR (400 MHz, MeOD): & = 1.84 (br m, 8H); 2.92 (s, 12H); 3.14 (m, 8H),
3.30 (m, 8HY); 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): §=1.71 (brm 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); 2.99-3.30 (m, 16H); 3.81 (s, 8H); 5.40 (d, 4H); 7.61-7.80 (m, 32H); 8.21 (d, 4H)

~bpm.

. Example 57

25

% i

¥ o

__HN"\ld A~ NH
: N N ]
OJ‘N )\-‘\ N’l*o
! | TF

Example 44 (100 mg, 0.0997 mmol) was dissolved in MeOH (50 ml) and
loaded onto an Isolute™ SCX-2 cartridge which had been conditioned with MeOH.
The cariridge was flushed with MeOH and then the product was eluted with 1.25!\-/['
HClin MeOH (60 mi). The solvent was evaporated and the product was purified using
HPLG System 3. The pure fractions were combined and freeze-dried to give a white

solid.
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FF1 / \ | FF Exanple 44 (100 ng, 0.0997 mmol ) was
di ssolved in MeCH (50 m) and | oaded onto an
WP TI289M SCX-2 cartridge which had been condiRGHEB207/001638

- with MeOH. 25 The cartridge was flushed wi.th MeCH and

then the product was eluted withggd.25MHC in MeOH (60"
m ). The solvent was evaporated and the product was
pwud Beng@mg HPLC System 3. The pure fractions were
n“%ged and freeze-dried to give awhite solid.. WO
fdethodrid iR TR Mive T¥3s 922 224N 0. 35 my (379
LCGMS (Method 4): Rt = 7.72 min, mz = 922.22 [M+
Exanple 58 NN |1 I \AM~/OO01I- OHNT "Nu/~v.N I
HExammple®@8N OF IF FF \ | FF 5 Exanple 57 (956 ny,
0.998 mmol ) was di ssojved in acetonitrile (20 m) .and

sodi Yn tosyl ate (290 ,.1.50 mml) was- added..- The
reag¥F~on m xture was
17 fter coolin

ated at 802C under argon for
the, fi | §t at e was
on Hg‘\nl AN
0- 8% in

e solld-vvas filtered off and

or at eg,_-_'gwe product was purified
imtrl ol

(10 g) eluting 10 with

aln as a cream,sol-i d.
Yi el 5.03(46% L ((Method 3): Rt = 7.97 mn,
“',i 22.38 [M+ 1 (400|\/Hz DMSO-d6): 6 = 1.71

(bF m 4H) 2.24 (s, 3HFF2.82 (s, 6H); 2.99- 3.30 (m

( d "5 mipSI% ?7;}5%%%% &Pgmﬂé’:gWa%d§§ql§/%él ll’%%étﬂlglmélg (20 ml) and
@camnh &)sﬁi%té\{ZNO mg,.1.8Q0mmd}) Wasadded. The reacfion mixture was heated at
80°C under argon for 17 h. After cooling, the solid was filtered off and the filtrate was °
evaporated. The product was purified on an Isoluie™ Al-N cartridge (10 g) eluting
with 0-8% 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): §=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

h h
S,

ﬂ:ﬁm e

N0
' ”-a/@ @\’(F
FL LF
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.
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NH HN r "NFUIN-u~N1 J11 ONNO FF Fii FFIF
| e 32 was passed through HPLC System 5. The

Exa
Wﬂ%@%&!ﬁ'@ were 20 conbined and freeze-dried tH§ WWOOI“S

an off white solid. LCGM5S (Method 3): Rt = 7.86 min,
mz-=.922.15 [M 1 H NVR (400 MB4 DVMBO-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)j; 8.21 (d, 2H);

NI ~O HN1'. = ONFF Exanple 60 was

: zé;z?‘ﬁls, 1H) ppm WD 2007/ 129060 PCT/ GB2007/ 001638 54

prepay ed fromInternedi ate 43 using a nethod sinilar

to tHat .5 used in the synthesis of Internediate 45.

Yi el (36%9 LCG-MS (Method 4): R =7.49 min, mz =

618.34 [MWH + Exanple 61 N | I tel. HNI Ni~N ~~O
B 10 ﬁﬂ/a(gpl e 61 prepared from Exanpl e 60

0 [N+
L Aq AT 1 Ik
usbgqj l‘ﬂ)lr'oce ure si r to that ysed

ve

3
Example 60 was prepared from Intermediate 43 using a method similar to that

used in the synthesis of intermediate 45. | '

Yield: (36%)

LC-MS (Method 4): Rt =7. 49 min, m/z = 618 34 [M+H]*

Example 61

Example 61 prepared from Example 60 usmg 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 mi) was



in the synthesis of Exanple 44. Yield: quantitative
LC- M5 (Met hod 3): Rt = 7.87 min, Mz =632.29 [M+ 15
WS HHIE0E2 N Br -N NM\NV~0 N O\ F FF A BGIGBYA/001638
of Intermediate 46 (124 ng, 0.151 nmol) in
acetonitrile <6 m) was WO 2007/ 489060
PCT/ GB2007/ 001635 55 treated with .a 2M sol ution of

etréptbawith @ 2V sdidtiort dEthyihmirle ik rHFm}s ul, ket Baloit TResolution was

el S b T L b o ek SR8 egsgwhioh was.
.Fﬁkrﬁe&@tr@mmc\%&éinzm ng (48% 5 LC-MS (Method 4):

= 74 mn, ='738. 35/ 740. 30 [ MtH] + Exarrpl e 63.
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Example 63 was prepared from Example 62 usmg a method analogous to that
10 used in the preparation of Example 44
' Yield: quantitative ' . _
LC-MS (Method 3): Rt = 9.11 min, m/z = 752.31/754.31 [M]*

Examgie 64

15 :
' 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]*

20
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Exan'ple 64ry ~I . NON1o OOF ~i ~ 15 FF
| e 64 was obtained during the synthesis of

“@( iI¥08D. Exchange of the counterion occur rREE/GB2007/001638

during HPLC (System 2). Yield: (9% LC M (Method 4):
Rt =8.72 min, mz = 752.46 [M+56 20 WD 2007/129060
PCT/ GB2007/ 001638 56 . Exanple 65 \I "o ON H-N'J
"Ekanples O NCOF I | F FF FF A solution of Exanple
44 (50 mg, 0.0499 mmol) in water (1 m) and THE (1 m)
‘was tifeated with silvdr (I) oxide (5.76 ng, 0.0248
mmol )] After 18 h, thdum xture was .5 filtered and the
fiIt evvastreatedhsuccinic aC|d(2 94 ny,
-h the mxture was purified

0.0238 gnol ). AfteQ 11. .
usi Q\Syk t*e.m\. #H product was obtained a white

S‘N 8” Yi 0% LC-MS (Method 4): R =
954 ] MtH + 10 Exanple 66 N H OH

A solution of Example 44 {50 mg, 0.0499 mmol) in waier {1 mi) and THF (1 ml)
was treated with silver (I) 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 .
sohd :
Yleld 10 mg (20%) _
L.C-MS8 (Method 4): Rt = 3.19 min, m/z = 954.19 [M+H]"

Example 66

Example 18 (30 mg, 0.0335 mmol) and 2-bromoethanol (92 mg, 0.?74 mmol)
were di_ssolved 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%)
LC-MS (Method 3): Rt = 7.84 min, m/z = 982.42 [M"]
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0 OONT N v~-NI NKO Br- OHF A F FF Exanple 18 (30

E& 00 0335 mmol ) and 2-bronoet hanol (92 ngy, 0.774

Y/1298% e di ssol ved in acetonitrile (5 nl) iPCHEGB2007/001638
presence of sodium carbonate (62 ng, 15 0.774 mol)

~and the reaction mxture was heaggd .at "809C for 48.h

under stirring. The suspension was filtered and

cgmggfd]@hggag]d the residue purified using HPLC
stem ractions containing thehj&ﬁodpct wer e
cormpeuadaatineirendion wese iested i tiapigHARIRhDROM aativijy.

oo 0 515 (5100 9 -

PCT/ CBAssss0eté periodited i 9-well plates/s sdgtal Bsap volags fo‘l 00ul. The

L PGBt o e SRRV B8 shihah dEhikack b weRes8, Siinls F8140) was

pe.000Baranits/wel 6 vapiide pubblestedMed- sm-ala-amsm-vmhmm Coibiochem

| E8RkraT s 3ehefldhe SRR Rlnfoh, ok o SRiadfe CBhEEHraton of

ummj Wwak h % if tike B s bufie 83,08 T ris. HCI pH 7.5, 0.1M NaCl; 0.1M CaCi2;
Suc- Al_a- Al a- Pro- Val AMC, Cal bi oc #324745) was- .

&QQOS%bfﬂ'ﬁé)fl nal concentration of 100pM The fi nal

conce (
conc g hafindlo rebih W shhdd bl bedRBIAY e‘i’n%gfn% The enzymatic

OregouBYVES |Djei’f98)‘19d ﬂb Fﬁh an@ raitsarraamef siappedhy eslding 50! soybean
Wg@sfnqﬂ Wo?%ugﬁ%:'f %@05};5%?@%&}! -Eggc&ﬂ@ﬁ ik SOHQ%W ERBrescence

per or ne m ns oppe

asial reqdo@ptheddyHXsdation (Moleailar Denicds) tusing B0ymm eTecﬁalilir) and 460 .

e bl A Al bbfacd ot Y abgunii WS Spinga from a

Ihcenratic $aalasat mmbn%ﬁtrarumsam raag®frofi 1060 AM Bh®RO51TNM. The

PRl ofROEe ‘?ﬁjesr@@%ieﬁietéﬁ@%?fd ' féRofeddn duplicate.

fygmg]ﬁggréy;ﬁehquaggﬂemmasfhe "results are neans of

two I ndependent ex&erl ments, each performed in
dupl i c%ﬁS@yswgﬁH@rf mgsH iB6wel plateda okad agsapqiyme of 100pl. The

"fﬁ%ﬁ&én I%tlé‘ﬁroff ?rﬁérﬁﬁzyrﬁﬁ ?ﬁ’urﬁﬁh ledlRl@ Shss s ma EEMO) was

ass cohicentration

utmwa E iucmmﬁmlv @mna@xs@wm@mmm»om neck ligament
(Moiecular Probes, E-12056) was used at the final concentration of 15ug/ml. The final

- concentration of DMSO was 2.5% ln the assay buffer (0.1M Tris- HCL,pHB 0,

containing 0.2mM sodium azide).

The enzymatic reaction was started by adding the enzyme. The enzyfnatic
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 from a concentration series of

10 concentrations in rang'je from 25000nM to 1nM. The resulis are means of two

independent experiments, each performed in duplicéte.
All compounds of the Examples except Example 23 had activities in in the
range 1-50nM. Example 23 had an activily in the range 50-500nm.

- HNE induced lung haemarrhage in the rat

instillation of human neutrophil elastase (HNE) into rat iung causes acute lung

- damage. The exterit of this injury can be assessed by measuring lung haemorrhage.
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20 0.002 units/well. Fluorescently |abell ed,

Wﬁ\)}l&ubi |ised elastin from bovine neck |iganment

PEEIP Probes, E-12056) was used at the fiBfzl/GB2007/001638
concentration of 15pg/m . The final concentration of .

DVBO was 2.5% in the assay buffef8(OA M .
Tr!s-HCL, pH8.0, containing 0.2nM sodi um azi de). The
elzie@prague Baetdyoais{d 52200} eerelmpisinkt frgn Haelas dl/latd., full barrier-

The ;enzymat.i.c, .25 .reacti o s performed at RT.and, .

(e i BB s R St e REOBNRAE Sbcebail Animels were
F\h&_}jtﬁé@hhd rﬁarﬁc(ljﬂhlgg O@Bhighe@ﬁyiré@tﬁ'}er#ﬂ _§Hl@s4$5 %‘mimatls per group)..
excl ion an nm eni ssi Ilters, . The potenc _

of the Q%NEB'GW@%@’%@%?QMﬁ@@Q‘WSm iphibaEse F%P!S‘é%l"ed in 1%
SBMSEF before He ARSI RO REing N range from 25000nM to

.1 nM The results are neans of two independent

exper | Aitals ineash spuiviusediedetamaingithe aifisacysof thg plastase inhibitors
C I . .
~SRatizealy o I BREBY ot GRbuleHRisncre GRRstnetized with the
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i td Lon.,of. . ,
TR RS BIRAR elhuon L oBhipd Wiy EL Al Bluoh S Rminally ggesthetisea
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ri.er- ed and certified free fromspecifie
Hiepabaineiia ag teinaniases pRnimals silles FogaEd vRligh sacamgound ata
rRREUBIMEsPO gAML O treat ment groups (7-12 aninals
per group) The vehicl'e used was 1% DVSQ Sal i ne.

| nhi biArimalsiiiias had Heev callowed1ty recaws@fiperdnsing twere terminally

JifeBnscd i B R AnoABLIRER | 5109611 7Y, 10RGs bitiienty
drigiestbetised, diME | (§O0unitsfinl) arsjetile salivamwast gdoinisteraceby transoral

G APASABRATH BT 560 bl B PG Al

- rwerat leapttwalin in pa itempeathreraoningliedr bphidndelgastinatop up doses of

HNE),, adm ni strat,i.on or term nall an t.heti.sed .1
R RAEEE b 850 Bl Gnl8uS ¥n308R8 A TP Bl riien.
: he prﬂeﬂigal_% wm*te s@'{:ﬁmdqnamaﬁss il Is_a?iﬁaﬂpmt?uafﬁtoﬁﬁ)' mrel hour post
m ni ratli on an ose el er [ racne !
b Shaliger dhedraancaares pxaoRet egH 2 Snabmeh fiade benteen two
dﬁr%ghé'?l)gin@;s ﬁg&@pg%ﬁnngra (It1 Rga@g@@bl. ¥-10mrA; Por Lid.) to be inserted

ppi ng | onto nares. Animals either .
BEREPIBACYHITE iTd0 dhe HarrA iRvases the lyBge This was sgeured into place

Qt?tﬁ'ﬂ édg%giliégt@.i TRb ﬁm:%%ﬁg_ rF?ﬁ’ergﬁgégﬁdeB?\:@ ghdtﬁe% ti{nﬁé‘s‘Wﬁﬁ fresh 4ml

after were ter
aiguats of hepaiioiasid (laurits/(nl). Brosphatetbutierad salipe. (PB% e The resultant

AT s Rogeon BO DB b BBl O T ncoral )

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
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tracheal instillation at a volunme of 100pi using a
Penn Century mcrosprayer. Animals were kept warmin
WO 8129 ure controll ed box and gi ven top up HoEEB247/001638
20 anaesthetic as required to ensure continuous
"anaesthesia until termination. Afi%mals were sacrificed
(0.5m to 1 nml sodi um pentobarbitone) one hour post

HNaRdC I 8ide CEB/PBRoMsinghided opdbe plaiadsa dask.| The OD of the

Ical}"r‘cl’I n &%n‘{’é‘ ?%a‘ﬁs'e%%ﬁtéa\@gf%é%%ﬁﬁ{ géehﬁ %f’ %)Cirgﬁfaé %56 (Molecular -

i idsyiceell approximately 2cminto the trachea towards

the | d int 25 Wit
gt e staflafy e G enelbBalhg Beasialy ol et Ponm o
t ?gmsrem ddrr:icémwtibnérdf tblcimldll?l foth/s doEfrAllwmsl (g% SKY) 7??], 1,0.3, C.1pl/ml).
(O e Ll E BBl Asar axsiomal sasiple wes calcuiated by
ce:otnr hygefb th@@arﬁf&r&cma% GRAth Wekd' B Aayded bé?c:nli}1

& mnutes in a centrifuge cooled to between-4
106h9m%a%9;9eiqﬁ&iﬂamat%\§aap@lﬁulamj and the cell

IOQb | et Trd3QafRStes B’t’é‘ﬁ’lﬁﬁk Was %u%a&e&?&ﬁﬁ%%ﬁﬁﬁotr Q¥R samples
the cells. Cell lysates were frozen un

spect r mwemeassaﬁsadm gvalyatedie bbonality ohdistributionl d be

whol & FoE CBlboans OB T b ToboB e Bl 48 49, 50,61,

‘180964 wieretested inskelabeld assay ped sieonshvavm ol beaidclivitin reducing the

* SGRBIRL S Bh bRy b o S TES, Gl e compound o
PEX&I@@GZ/%%%& @&[5&6@!iylélgmhchtL%dGEtTdkBerB&eM%ﬁrhage of 67%
Iud d on | ate, as a bl ank. The OD

& CBP“@‘I;% PR ESinstererk Mgkl Amuﬁpugr RgINE.
spectranax 250 (Mol ecul ar devices). A standard curve
was constructed by nmeasuring the OD (at '415nm) of s
di fferent concentrations of blood in 0.1% CETAB/ PBS
(30, 10, 7, 3,1, 0.3, 0.1 pl/mM). The anount of bl ood
in each experimental sanple was cal cul ated by
conmparison to the standard curve. Data were then
anal ysed as below 1) The nmean OD for duplicates was
cal cul ated 2) The value for the blank was subtracted
fromthe value for all other. sanples 10 3) Data were
assessed to evaluate the normality of distribution..

- The conpounds of Exanples 17, 18, 26, 27, 30, 32, 40,

41, 42, 43, 49, 59, 61, .and 64 were tested in the
above assay and were shown to be effective in reducing
the quantity of blood haenorrhaged relative to
control. For exanple, the conmpound of Exanple 32
showed a statistically significant reduction in
haenorrhage of 67% 1s relative to control when
“adm ni stered at 30nmg/ kg it., 1 hour prior to HNE
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1. A conpound of formula (I'): "R™/ DA RN YJN GBEQ@?’OO‘[BC

"N~D OR6 (I) R3 f, wherein 5 Ais aryl or
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MWith the

mono-

heteroaryl; D is oxygen or sulphur; R, R2 and R3 are
I ndependent|y each hydrogen, hal ogen, nitro, cyano,

Cl- Co6-al kyl, C2-C6-al kenyl, C2-C6-al kynyl, hydroxy or
Cl- C6-al koxy or C2-Cs-al kenyl oxy, 0wherein C, - C6-al kyl
and CLAMsal koxy can be further substituted with one
to three To identical or different radicals selected
fromt he Grenmpaumadf arimgn @f: hal ogen, hydroxy and
Cl-C4-al koxy; R5 is H and R and R4 each independently
represent a radical of formula -[XIm[A K']p-

[Q"-[A k2] g-[ X1] k-Z whereign 152k, m n, p and q are

i ndependently 0 or 1; Ak zhw' Al k2 each- i ndependent |y
represent an optionally bstf tuped C1-C6 al kyl ene,

or C2-C6 al kenyl ene rgdi ga NCh may optionally

contain an ether (-0-), oetlger (-S-) or amino
(-NRA-) link wherein RA is hytro®en or C1-C3 alkyl; Q
represents (1) -0-, -S, - -, -S(=0)2-, -S (RA) -,
“N(RA)-, -N+(RA)(RB)-, 20 . - O(®0 O,
-00(=0)1, (=0 NRA -, -NRAR=0)-, - S(02) NRA

-NRAS(02), NRAC(=0) NRB-, BNRAC(=NRA) NRB-,

-C(=NRD) NRE-, -NREC(=NRD)-, wherein RA, Re, R and RE

ar ewheggpendent |y hydrogen, Cl1-C6 al kyl, or C3-C6

cycl oal kxlﬂ_, or RA and RB or RD and RE taken together
s Bndgehetecoarl; ch they are attached forma

monocycl pg yeli,c ring of 5to 7 ring atons

whi ch ny ségf;ﬁné%r%"ﬁer_ 25 heteroatom sel ected from

N, (?6_:,25? C gani iR )Iararlndﬂﬁhhﬁéﬁw ¥ac§ﬂﬁ§&lbb%,eﬁalgb¥r%|rﬁ%, cyano, C,-
1 La-Le-atkenyl, Co-Ce-alkynyl, hydroxy or C1-Ce-alkoxy or Cz-Ce-alkenyloxy,

wherein C,-Cs-atkyl and C1-Ce-alkoxy can be further substituted with one to three

identical or different radicals selected fr. i
om the group consisting of halogen. h
and C,-C,-alkoxy; ' ‘ e oy

R®is H; and
R 4 i
| [Q]n-[mkz}:r[\:‘]ljz ia:::er;dependenﬂy represent a radical of formula [XJm-{AIK]-

k,m, n pandqare independently 0 or 1;

Alk' and AIK? each independently represent an optionally substituted C+-C
alkyiene, or C,-Cq alkenylene radical which may optionally contain an ether (-()-)(5
thioether (-S-) or amino (~NR*-) fink wherein R* is hydrogen or C,-C; alkyt: | ’

Q represents (i) -O-, -S-, -§(=0)-, -S(=0),-, -S*(RY)-, -N(R*)-, -N*(RA)(R®)-,
_-C(=A0)-, -C(=0)O-, -0C(=0}-, -C(=O)NR* -, -NR*C(=0)-, -S(O)NR”., -NR*S(0,)-
-l\;ﬁ C(=O)NR®-, -NRAC(=NR*)NRE-, -C(=NR°)NRE., -NREC(=NRP)-, wherein RA'
R® R? and REf are independently hydrogen, C;-Cs alkyl, or C3-Cs cycloalkyl, or R‘;
and R® or R® and RE taken together with the nitrogen to which they are at;ached

form a monocyclic heterocyclic ring of 5 t0 7 ring atoms which my contain a further
heteroatom selected from N, O and S, or (i) an optionally substituted divalent
or bicyclic carbocyclic or heterocyclic radical having 3-6 ring members;

- X represenis -(C=0)-, fS(Oz)-, -C(=0)0-, -(C=0)NR"-, or -S(O2)NR*-,

AMENDED SHEET
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t.erocyclic radical

‘Printed: 25/@2/@0081 bi cyclic carbocycliic:.oL:h,
having 3-6 ring nenbers; X Eprestsls - (C=O -,
- -5(02)-, -C(=00O, -(C=ONR&, or -S(02)NRA , AMENDED
SHEET 1~11b012dQ Printed; 25102/2008 t;L-~SPAM 3;
~~20[~' 7AAI 63 61 wherei ' RA i s hydrogen, Cl-C6
al kyl, or C3-C8 cycloal kyl; X represents -0-, -S-,
or -NH, and Z is hydrogen or an opti onally substituted

- MONO-widrel) LG carbqgcyclic or heterocyclic radical
havi ng 3@’??/%61&% Br &1L atkyl, or CarPocyutbargyic! ai med in

claim1 \M}Grrepneséﬁts -82 -sn’cerﬁl_praﬁgg ndependently each
- C3-al kyl,

‘hydr ogen, 21 Iﬁ) n, nitro, cyand, o

C2- C3- al ken%l , %O%ﬂﬂﬁw%naﬂy]ywﬂme@rm&;@% B’C@é\/ rbocveli -

or Caeeae@ck@mﬁ@maw@afs fRgpound as claimed inc nyarbocyclic or
m§rei n,R, A2 and are gﬁ@@&%ﬁﬁent ly each

hydro‘gen,qumﬂdmidﬁim,edﬁnwfmm T . et Ryl a__ .
met heach apdmggﬁcwa 0§gn4. ® compount erein f, E'e&"Prﬁ &g independently
of the, precedi ng c' Fivs Wl %A Qt&qaﬂbyiylcz-Cpglkbﬁ%/ﬂ .Co-Cs-alkynv
or BYErXYRNfy ‘Ca-afkonyompodrgﬁ(@ﬁ}g;&ai nmed in any of the ynyl,
pre@di ng %ﬁh&ﬁn%,ggrlel n_one of “and R2 is nethyl,
-C=-CH or cyaho. 6-° ABaPHAEM wherieireR',i RF shdMate inde endentl
whe€8ch hydrmgen, fuord,-chyEB OBIARY, lcyq OAFHS%]S pendently
i@t hynyl pﬁe&?/,h %é‘ A c'og?é)und as’cl di Vi methgxyand HZECH,
3 precedi ng C POHOd 3-claimedin anyoof tge p‘kecedIﬂi@HféﬂnﬁRglhereinA' h
) cl aPYridylior pyrignidifylt he preceding cl ai ms wherei n I's 1S phenyl,
- 3- 5-”“#(850%%' 3-chioro or 3-bronmo. 9. A conpound

as clained | {‘ﬁc"ﬁlﬁ@e%ﬁfbeeyjiaﬁghel bdBRj ' .

ncst Fiis @t -@=CAdcghr gl 1 Of M ® lpre i éfafthd wherein one of B’

y
[ Xgn [ A K Io%&n-[Al K2j q-?’X')k-Z wherein mis 0, Kk,
. n and & dasrelaimest insclaing RAVherein M : |
ISanethmyiptgngl k', Alk2, X' and Z are as. deﬁméaﬁ?yamphe"y' or 4-
10. A conmpound as clainmed in claim9 wherein

clgml. ! : _ . .
X 'i's - corpound %ﬂpm:mwahé;géeeegggt Qe whbrein D is 0.
t

cl 8 m 1 ebepeimy 4si Sali L1y S :
PRGN o QL t,ac)(‘cl iscé%lg{gedr @QSW of Rrageding elaimsgwherein R® s 3-
or E Pf’%etﬁ?lg hloro or A-tromoound as clai ned in any of
cl Qi ns A dom ey Gl of nd A4 is hydrogen.
o 135 {‘ ﬁgigﬁ%mas cch%'ﬁ]r?e@;'ﬁi Wyafﬁfﬁﬁfpfm%fﬂgsclaimsaw&erein R* and/or 1
whare [ feamyla; '[g“'wk'Qﬁ[Q]n-[Aikz]q-[x‘]k-z wherein m is 0. k n and
. are each 1, Q is -N(R*) or -N*(RY(R®)-, and R R® Alk' AlK2 - P N and q
defined in claim 1. ' + A%, X" and Z are as

. ‘} 10. N . -
] A compound as claimed in claim 9 wherein X' is -O-.

11. A ¢ i i i
ompound as ciaimed in claim 9 or claim 10 wherein Z is optionally

25 - - 1
substituted phenyl or monacyclic heteroaryl, the latter having 5 or 6 ring atoms

12. A compound as claimed in ar i
any of cl i :
o y of claims 9 to 11 wherein one of R and R* is
13. i i
f ‘CA comppund as claimed in any of claims 110 8 wherein R or R* is selected
rom C,-Cg- i
. . 1-Ce-alkyl, formyl, aminocarbonyl, mono- or di-01-Q-a!kylaminocarbonyi Cs-
l,;-c:yc:lcoaIkylcarbcmyl, C1-Ca-alkylcarbonyl. C;-Cs-alkoxycarbonyl N (C' C
. - ‘ 1 EAYE P o
hakty sulfo:'nyl) aminocarbonyl, N—(C,-C4-aikylsu!fonyl)-N-(C,-&-alkyl)-aminocarbony!
eroaryl, heterocycloalkyl heteroa .
\ ryicarbonyl or heteroc loal
e N . ycloaikylcarbonyt;
o ml Ci-Cs alkyl. mono- and dt—C,-C4-a_llkylaminocarbonyl, C+-Ce-alkylcarbonyl, -
1-Ce-a koxyca'i‘rbonyl.'heteroaryl and heterocycloalky! can be substituted with one'

AMENDED SHEET
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C, - C6- al koxycar bonyl, ,N-(C, - C4
al kyi sul fonyl ) -am nocar bonyl
N-(C, - C4-al kyl sul fonyl) - N-(Cl C4- al kyl ) - am nocar bonyl
het eroaryl, heterocycl oal kyl, het eﬁ%)aryl car bonyl or

het er@ct]mé@édlémbgabpgmlr t -al kyl , nono-
and@?‘*‘ﬁ?&%} al kyl am nocar bi g‘} E‘- %ﬂe‘étedafmmltbargroaylcons,stmg of anyl

hydiv, he
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am nB lQﬂﬁlib-nyl mono and di-C, - C4. al kyl am %ca ony{n'ocarbony[

am ngpg NMDOROL fﬁﬁd di - C, - CA- al kyl am no,

C, - C4-al Kyl ¢ %Wﬂéﬁlﬂélm@ammﬂy’\b( RS £ wh

di - CePEsentsky grytp et l%nﬁﬁa%ﬁ@ni/m gm nocar bonyl erein R and/or R*
N- (G, - C4- al koxy- C, - C4- al 5 BAPpOlIC):and

hal ogen. 14. A conpound as cI aimed in.any of clains 1

to 8 whegein A and/or 2?\ represents a group of

, nono- or

P Foriyla {VILIA), (MIIB} or (MI10): OO N N~ N

) ON, RAA-0 ’ﬁlo (VI ™ 1B) (W8 erein R44

is hydrogéq}m - Ce- al ky M\%nd s |s 1 w 15 A
conpound as cl &1 msd i n any clains 1 tv’8 "wherein R
and/or R4 represents a group of Fornmula (IX) Rd6 4c
104. . ~N-RMIA)15 Vi O V2 (1B (1 %) Whereﬁ‘& R48 i s
hydrogen or C, -Ce-al kyl ; Roc R40, R4 i) each
C, Vggq{g{l}kl%‘l g;gl the nitrogen to whi ch they are 20
att s'q mgaabyo@.raﬁ_ " a positive charge;

claimed in an
represents a group of Formula (1X}

w*

y of claims 1 to 8 wherein R and/or R*

R4C
( ﬂYN N"-.R“B

15 Vi O R4E l
(1X)

S

L wherein

R* s hydrogen or C-Ce-alkyl;

R, R, R™ are each ¢ C
1-Cg-alkyl, and the nitrogen to which they are

a positive cha
, R* may be joined to form a ring,
heteroatom selected from oxygen or nitrogen;

or

fge; and additionally any two of
optionally containing a second

one of R, R e

is a lone pair and the o |
25 above, and the nitrogen to whi e groups are as defined

ch they are attached is tertiary; and
vi and v2 are each mdependently 0-5.

A compound as claimed in any of clalm
represents a group selected from the following:

18.
$ 1 1o 8 wherein R and/or R?

AMENDED SHEET




Printed: 250627 , RAE may be joined.to forma ring, optionally
o 2532%’???% ng a second heter@éMﬁR&ﬂl[kct ed from oxygen
.or nitrogen; or one of A40, R4D, RAE is a lone pair
and the other groups are as defined 25 above, and the
nitrogen to which they are attached is tertiary; and
vl and v2 are each i ndependently 0-5. 16. A conpound
as clainmed in any of clains 1 to &swherein R and/ or R4
represents a group selected fromthe foll ow ng: :
AMENDED, SHEET,, ~; d/ ¢*f / 2A Prirdted; 25/02/2008 CLMSPA

38200700163 7 §3 I Noe N. R t m® R 4G gR~ ( NN
N ' aH HRE O Vg &%H Rae RIG (~
V' INA k 2 R F RaG L 1T INGRacLNAY RaH | |
Rao MVt 44H V1 NRAF vt Rac J OQRaG OBINRIH vt vi

wherei n Roe i s hydrogen or C, -C6-al kyl; R40; R4p, Rae
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joined t¥3jorm §qing, optionally containing a second

het er oat om sel ected from oxygen or nitrogen;
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N N A
- ATV S e SR
h\} Vi H4H v1 N\H“F Vi Flldc
4G
- 0 * /n
‘H’U\OR‘“ TN
vi v R
wherein

R* is hydrogen or C, -Ce-alkyl:
4C 4D 4E
R K RA™, R* are each Ci-Ce-alkyl, and the nitrogen to which they are
5 attached is quaternary and carries a positive cha
4C D
R™, R* R* may be joined to form a ring,

heteroatom selected from OXxygen or nitrogen;
or

rge; and additionally any two of
optionally containing a second

= - one of R*°, R®® R {5 4 lone pair and the other groups are as defined
above, and the nitrogen tc which they are attached is tertiary; |

R* and R are independently hydrogen or C,-Cs-aikyl';

R*® and R* are independently hydrogen or Ci-Ce-akkyl, or R*® and R*
taken together with the nitrogen to which they are attac '
heterocyclic ring of 5 to 7 ring atoms which my contai
15  selected from N, O and S; and

vl and v2 are each independently 0-5.

hed form a monocyclic
n a further heteroatom

17. A compound as claimed in i
_ any of claims 13 to 16 whersin R or R*
both, is hydrogen. - | SR b o

18, , .
8 A compound as claimed in any of claims 13 to 16 wherein R or R*, but not

) .
0. 'both, Is selected from Cy-Ce-alkyl, formyl, aminocarbonyl, mono- or di-C,-Cy-
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s s gir and the other
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sel ect 0.,and S;

indepeﬂg%’tr%{c?@%é. @*C"WO&HBOM@%&%HO%Q d in any o
cl ai deCl@dﬂkaﬁaMn%ﬁ}gbr@, Of R4, but not F%&VL N'Q&-C4-alkylsulfonyf).N.
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13 to %Eb'&’é?éﬁ’%? learbonyts, mergit 0 byt 1S sroarylearbonyl or
ono. o o N e B L octi . Y @CrCe
or i | rie§rocysfigtab oas 0SLSUbARAY W o 3200 NOOYRIbom, heteroaryl ang
al kylsmécﬁagafr@gnm C3- Ca- cycl oa Qﬁ"@aﬁ"o@ﬁe& identical or different ragi

al ko gﬁq@gny : e(@f‘?‘{%ﬂﬁﬂﬁ?‘iwldfwh)hé‘tg'}éh?ﬁarh%%?oiyl c e
Gi - 8EBhy IC-Crakorye _ : , Ci-Ci-alkoxy,
C, C4 _api.nocar bony! Y RKUWE admingcarbonyi, .

( (C, - ﬂiln}lgg%f‘wgnyla}nﬂ{p, hetr&rr@cycré}mé}mld?%bonm?no and  di-C,-C,-
or !

t erlylcartonyiahi he rykcar bonyl &recallylamino, Ci-Coe
C - Gdm 0 a%?i@cﬁa h@l"d‘l%orﬂﬂld di-C,-CTa, la 1~Ca

) C, - Cohal d}%(‘%orr&g%?'(éaﬁda&bxﬁc,mda,kﬂﬁgﬁﬁ cycl oa k)’/‘y TURE-C1-Co-alkyi)-
’ be sibstiAumedtinbfd &F@O@@ three ol de |'8°£‘{i‘fwwfaadhalogen_
di f f ngdi and  sel €Cr0Y $9BRIising tyopuprens N,
of Ga r$% Claiped imany lof ORAHSOK Y 46 i, CA- al KoxY, olecules of a
hydiff@meveakony| , C, - C6- al koxycar bonyl', §RY&erty finked through 2 linker
14l kgbarri Qgcar bon 1 Y nmono and di-C , amino, nmono- and
di - G, - c4 Wl'rﬁﬁﬁ“hcpmﬁom@asjﬁaiﬁ*e}aya cgpony! ani no,
| cyaﬁi@!edhﬂe(swcc,ﬁgg .nacar bonyl, 1-C&IM 19 wherein two, three of four
di ’ ,95%- al kyl ami no- - eASRIM8ayin claim any of claims 1 4 :
(C, - ,-&Fﬂfb%@xmg,wm ﬂe}ﬁbéctﬁ@rﬂﬂgj‘énbg% and" $2118 d8/are linked to the
to R. $ shown in formuyig (1) as linked
21.

1 N
L-M wherein L is a divalent

ly-a radical of formula (1A)
1t0 18;

1
: are each independent
-R” are as defineq in any of claims

R\ F°

wherein D, A and R!
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showpi n feorauka (. , '
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and Minked radicahaneiM and 342 4fl re each
d M R%a\r%k%%ggo My a)sadisadof formula (1B)

I ndeRARGentd Y. a Whergi n, D
in any o?ﬂcﬂl)'a’l" ﬂg%.ﬁ). mBdi%and g afenagtdétthed ifan (afg‘a\rﬁ\s 1o 18:
Rz +N Y~ ND Ra (IA) R3 22. Anultimeric conpdound as ‘
claimed in claim19 wherein two, three or four

"ol ecul es as clainmed in claim 7.,:are i nked to the

| i nker framework via their 25 T& pgctive ni trogen
atons shown in fornula Ol asylinifed to R4. AMENDED
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radical and Mand M are each i endently a radical
of formula (1B) wherein D, A a Akt RZ(IBEg and R5
are as defined in any of clains o 18: R, OA
-N N~ N ,p RS (IS R3 ~ . 5824, A conpound as
claimed in 21 or claim23 wherein Mand M are the

sang4. 23 laj,ned.in clains 21, claim
cohy erel %ﬁ'f%agm?zhn?{ &laimy 23 whersik Moand Milkes the same.

23 claim 24
r ad?@'al GanReUnd.as daimest inadlgine 21D Ridin 2253k esl O
' r I&%n éj4 wherein the ;i
unstrimewbAdor linker radical L s a divalent st " the finker
hydrocarbon radical having from 2 to 12

raight chain, saturated or unsaturated
carbon atoms in the said chain, and

10 wherei
o ein o.ne or more carbons may be replaced by a divaient monocyclic or bicyclic
arbocyclic or heterocyclic radical having from 3 to 7 ring atoms in the or each ring
or -0-, .8- = ' -
chyo O., -8 -si_O)-. "S(0), -C=0)-, -NR)., -NYRPHRO)-, -C(=0)0-
NF;'SE:( );éf;tg e 'N,,F‘AC‘“O’-- “S(OINR™., -NRAS(0)-, -NRAC(=O)NRE..
- = - -C(=NR")NRE., or -NREC(=NRD). i '
) ) or -NRC(=NR®)-, wherein R*, R®, R® ang RE

20

are independently hydrogen, C-Cg aikvi
indene 1" alkyl, or C3-Cs cycloalkyl, and R® and R are

ndependently hydrogen, C,-C alkyl, or C3-Cq cycloalkyl, HO-(C,-C; alkyl)-, R*REN

(C4-Cs alkyl)-, or HOC(=0)~(C:-Cs alkyl)-, or R*and R®, or R® and RE or Fx‘:’ and 'HQ—
taken together with the nitrogens to which they are attached form'a monocyecli
heterocyclic ring of 5 {0 7 ring atoms which Mmay contain a further het o
selected from N, O and S. Tesem

26, A i i i l
2€ compound as claimed in claim 25 wherein when one Or more one or more

| -(CHz)- groups of the linker framework or linker r

: adical L is or are replaced

dival i icycli i et vt
ent monocyclic or bicyclic carbocyclic or heterocyclic radical, the said radical i

selected from the fotlowing: )
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- 5(02) NRn-
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forma nDnocycllc hetYergcyclic ri 5to 7%

atons whi ch may contain a further heteroatom 20
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wherein A" is g pharmaceuticaﬂy acceptable anion.
32. A compound as claimed in any preceding claim, for use in therapy.

34. Useofa Compound as claimed in any of claims 1 to 31, for the manufacture
of a medicament for use in the treatment of. prevention of a disease or condition in

which HNE is implicateq.
10 35 Use according to claim 34, wherein the disease or condition is chronic
- obstructive puimonary disease (COPD), chronic -bronchitis, tung fibrosis,
pneumonia, acute respiratory distress syndrome (ARDS), pulmonary emphyse}__m_;:_,

$smoking-induced emphysema or cystic fibrosis, ,
36. Use according to claim 34, wherein the disease or condition is asthma,

15 rhinitis, psoriasis, dermatitis, (atopic and non#atopic), Crohn's disease, uicerative

colitis, or irritable bowel disease.
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