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WD 2006/ 082412 PCT/ GB2006/ 000361 1 MJULTI MERS OF
HETEROCYCLI C COMPOUNDS AND THEIR USE Field of the

wo povefsd4en This invention relates to het er ocycP€T/GB2006/000361

conmpounds and their use in therapy. ‘5 . Background to
the invention Human neutrophil ¢lastase is a 32 kDa
serine proteinase found in the azurophilic granules
of neufiuePMERS OF HEASRACYEL R COMBTBUNBSANIRTHETR OER
w de range of extracellular nmatrix proterns,

i ncluding fibronectin, |amnin, proteoglycans, Type

Field &gk IhvegidnY collagens as well as el astl n (BI et h
G Tn_Regulatrton of Mtrix accumnul ation,

P. (E§QS InvEpleLiatessodeterogyelic €pEpPOLE and § 'fs‘%)'“ ”]%PPY

Bg&qlram@tbwmc@m@hdered to play an inportant role in

honeostasis thr air di sposal d -

T e OB Belugi Sibsiac b 92 Wi e Baraeianse Cpty iive azurophiic

raaties bsneldtiophiis. M 1#@ ar releti &1l deg?add’meg deh auidrerapg@bheitraceliular
r.a t| on

grasiieh bsneltoph. a |
DR fbchiofing, S oding, (B ERRT g, peigeqare. Tt NE apg Type v
tollageesas wilFaswastinéBieth, Gpini Rafuétioh of Magix apeenubiidn, Mecham, B.

P T N T —

play amimpuridet wledh hothosiasis thidwghrepstinand dRRpbsed obdaynaged tissues via

BT e0 M T SRR SRR P D o, SR sgans

bariérizl invasien bynneansweitdegiadatierpaf tiscbantetial borky. thedditiop treilst effects

TN TR T A
a0 also irReises$ H- 8 @lease fom thei\mgthelmoé[s o) {i:132 upg.- ip@njmal ‘models of
gmb%lc (g%tﬁgﬁﬁé‘%}fmeh%@seﬁ% ﬁldgégc?try tBodBRb ke posuret both small

estr anmat ory respon
naleguledniitareapd pretein phiiters é@ﬁm@béth«aenﬂ&r@rpmory response and

@@fdle\)é(lo rﬁeﬁt&@ﬁ{pﬂ%e‘?ﬁ% (Wz‘l tieatd BF An. Pd@&gwr ciNEalevied. 2002,

eved 'sever a

ISeaseS
661964060 STEA-e! AloBEY YARESDIAC S Faraat 2013, 466 3 692075, Thus,
(—iﬁggn@y pl&y® Fdlé’b(gth B RS8R déSduktiofend in aﬁ%ﬁ@lnb%f@wnatory responses

di stress ~ syndrone (ARDS), pul nobnary hys
@,@@Wlegplrag@vgfs@a%qvmpée ngtgfqpml mﬂgq( s a c@gractensﬁc feature. Indeed,

HNEn%hbﬁre\/é&'@ mag al Hﬂtg irf 's@ﬁé?ﬁl' §u|m‘ohaig5d|§é§§és, including chronic
licated in several cardiovascul ar di sease

QPATRATN RATEne ¥ ARsaR? (GGP Db Y erpdibvatl (G aeis respisatopylistress
barkdmé ?Ar:arlgs)é p@nﬁoﬁdaf eBPRAReRid, @n?mho?;asgé\@mﬁrélmaswe%.dosus
ur 0 (0] cur e ocardl a nrarciti on ev
RRECTIESTafs 08 N0 SPOSSaIE HSp ADRIGAR N FovRG! cuvRraeyatiscases in
wnibh am re@ddeling lsfuh\giénémts ?E gxdzﬁmel in dea@mere(a%ld thegeneration of
a a
et isghsPLBE O 08 20t xiiscprl Fidigtiorh Hieyhid G BYevtis are

dllsc esrddlated with kg ses/em@@iaﬂammﬂommmfmlmrﬂatquuel disease (Silberer

BRPRSFaE Robeh3: e BEtq REL HRY BIOGP ipRRF 608 repairin

péitents mﬂbuloemtiv& ccsms errphyserm and snmal |l - airway

glxts :ﬁé@PDGS %@%rpbérg:hﬁpﬁgé b@ wﬁé(e' & ﬁer%gt pa%éf&&@al conditions,

all of which contnbute to limitation of airflow: chronic bronchitis, emphysema and small-

airway disease. Generally all three will exist to varying extents in patients presenting with
COPD, and all three may be due to neutrophil-mediated inflammation, as supported by
the increased number of neutrophils observed in bronchoalveolar leakage (BAL) fluids of
COPD patients (Thompson, A. B.; Daughton, D.; et al. Am. Rev. Respir. Dis. 1989, 140,
1527-1537). The major pathogenic determinant in COPD has long been considered fo be
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COPD, and all three may be due to neutrophil-nedi ated

i nfl ammati on, as supported by 35 the increased nunber
wo@bRoonesa4iDphi | s observed in bronchoal veol ar | ep&kEG82006/000361

(BAL) fluids of COPD patients (Thonpson, A B.;

Daughton, D.; et al. Am Rev. Respir. Dis. 1989, 140,

1527-1537). The major pathogenic determ nant in COPD

iﬁ.as t el r61@6§é den@ttet Qaibe MRvdP QR Qﬁéi%%stase -anti-elastase
GBZ 06/0 prot ease- anti - prot ea

MOHW@@ 'aw@ émhgiaepew{é"\*%m%w@ea% anypiiases such as at-
Mmbﬁﬁﬁiﬁ\'ﬂ), Sédﬂefew l@l!iko@Vteldeléés’tﬂﬁﬁbﬁﬁr (6INE1) andlpre-elafin leads to

d t
5 Y8 e s R E@ﬁégpméw@a@aahaﬁ%ﬁv[se.yﬁpsf’ﬁngmqﬁp@ncy of
B hrptease liribir |oﬁ%iﬁtrﬂ§£m (dBAVRHE®IG) khiphgdsi®d @Y increases in

RN RRY A28 B SrEReD. 5 skpar.b At 1ok f pe-140).

Aralexé&)s ofeiRE 09 trearpibyes destructvad, leauiie st breakdb@wesfi pumonary
Eri .k

bfholopqub {54 6 Bgstaty and s ligion 3ilveguctBifinete! piways in
thb dumgf(emphybesta) umust‘senulilaeemslygnmeaslh@ mivresdalanparieability and

f el i ci d .

AR s efeBb AN B et s of i rvieys in ¢ he

| ung Hetipieyis kgamyls odrisiss of reulipk biadieg deringing whick as tethered together
SABRUIRAESCAFITHRAL Pl bindly P o oetmerimo s
$|m@anm>@culﬁn@p@tasmg thﬁprobqﬁlléy iatibe ngiltdmrwvlrtsnd\hnmhamsly with

| d

rtnﬁng gﬁkéﬁt é?%@rr%%ﬁlngyhlﬁrgl"ﬂ%gmg}( Nﬁlrléﬁ@ng (I?%tﬁ)f(le, L eté_%grt Opin.
Eheng'@fQﬁiSI?@@él 8, 5G5rﬁﬁﬁeal§hn§ It.net abr Bloatg. IMQOS/ O!‘lﬁa?t Leth?e 1999 7,
SBHIL IR, AN, }nuﬁfp[édou%ﬁﬁ‘lh{e"f‘iﬁﬁﬁﬁvr? Y@Iétﬂely'ﬁtgth diftafes can combine

active sites resultin eraction

toptigidian ovgrall loweft-rate. foq:_t;ag g}tjdtlmqncmgarlq; Thug,ra mmgglggp@nastmg ofa
smtgf}le Rke P4 I@ﬁds Ry beYex cte@tto %'how @‘v@ﬁ’tﬁ@e owqhe monomeric

Chem Letts. 7,
liglopgs AlgNe it terme of RAteNaY; eml/qr éipatlpo @F gctigng Muwlp ﬁP’é‘ﬁOUﬂdS are

GAiRel§ BTBE @eauyib%awa.ﬁbqb @@ rﬁé!cﬁét@& lbyll_%«\h@éé “B@b Of fsq rwi'ﬁd?ﬁnay be

multimeric |i ecul consi sting

Arbigeeis WRREEnenIrd hsiel TN BES o e lngs I REghied, since
e’iﬁé\/\@ﬂbﬂﬁﬁa@& Qﬂmtnﬁ&’aﬂ@m @'Tﬁ"’gb ‘F)rodoh’tﬁ}'ﬁnﬁ arL@l l@ﬂ@éh‘ tB eht%'? e Gl tract.

t d/ t
S ShS b o, o a5k, o M L e e posure attr

inRsainetinthietation ant plencdan isnprébaaoéityprofilebies Brampsdimistered
tdeant ageous where an inhaled route of adm nistration

Braplra lungs is targeted, since even after inhaled
admi nilehoradrs ohforraulb dit)gee Peseribed ainhibiforslolr@imam nelitadhil elastase

b9 BRI, 250aplyy RSO hcBtpbzseo ana

Wid2e08/0B2864dni ni stration and hence an i nproved
| G of 1L ' over orally adm nistered 25
rs of formula (11) are described as
i nhi bA first aspﬁct hfurramvaamnrr|9|amoknp@Ua6t>hI$>enulaml) or formula (1V):
W)2004/ 024700, W2004/ 024701, G132392910,
W2005/ 082863 and W2005/082864.
(M)-(L)-(M) )

(M-(L}-G (V)
wherein
each M is independently an inhibitor of HNE; and
each L is independently a linker group; .
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invention is a conmpound of fornmula (1) or fornula

w@ bogpo824(M - (L)-(M (1) [(M-(L)]t-G (1V) 35 MEGBRIV6/000361

each Mis independently an inhibitor of HNE;, and each
L is independently a |inker graup; WO 2006/082412
PCT/ GB2006/ 000361 3 t is 2 to 20; and Gis aryl,
het erqap yd 20:a3lnky! , cycl oal kyI ni trogen, a dendriner
ora roup of any of for (V) to (M1): Ar'0, Ar
13@@@ hegjerogn(i \;)Iky( ngoqllq;{ld r)ltrogmeg gepdrigperiog agroup efrany of
heterf@mmée(\gngl(\ng is 2-20; 10 Mis a group of Fornula
(1) R rR2 41 (1) R5NDY1Y5 I 11 R6 T
Y4 R3 \Y3 wherein 18 Ais aryl or heterqaryl; Dis
oxygen or sul phur; RI,"R2 andAR3Amare i N d,\hdently
each hydrogen, hal ogen, nltro cyano, alkyh hydr oxy
or al koxy, wherein alk and -al koxy can be further
substituted with one V three V) Vi)

wherein
Ar is aryl or heteroaryl; and
uis 2-20;

M is a group of Formuia (Il)

wherein

A is aryl or heteroaryl;

D is oxygen or sulphur;

R', R? and R® are independently each hydrogen, halogen, nitro, cyano, alkyl,
hydroxy or alkoxy, wherein alkyl and -alkoxy can be further substituted with one to three
identical or different radicals selected from the group consisting of halogen, hydroXy and
alkoxy;

R is trifluoromethylcarbonyl, alkylcarbonyi, alkoxycarbonyl, alkenoxycarbonyl,

hydroxycarbonyl, aminocarbonyl, arylcarbonyl, = heteroarylcarbonyl,

heterocycloalkylcarbonyl, heteroaryl, heterocycloalkyl or cyano, wherein
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identical or different radicals selected fromthe
group consi sting of hal ogen, hydroxy and 20 al koxy;

wR2006982413 f | uor onet hyl car bonyl, al kyl car bonyl , PCT/GB2006/000361

al koxycar bonyl , al kenoxycar bonyl, hydroxycarbonyl,
am nocar bonyl, aryl carbonyl, heferoaryl carbonyl,
het er ocycl oal kyl car bonyl , heteroaryl, heterocycl oal kyl

or CYQ!RﬂcarB&WI %Il&’ox%rt%?@ﬁé@@%%c%ﬁ@&@@@f&ﬂ@ﬁsﬁasﬂtﬁted with

al kyl car bony al koxycar bonyl . and am nocar bon

e T U NGNS AR il SeloqRg B e AHave Zoneipting of
dl ff eéﬁ:lHalHyﬁdW@@x? aﬁé@taﬂ@xwamﬁyhmygro&mrmIaﬁﬁmo@rbonyr

| h d | k | ko
hydr o&f@@ﬁf BBTVRR r o()% aip%%rﬁg})/%{oal 7 ﬁa{aﬁw@ =silyl, and wherein
h et er ﬁaéwaryrdms@ryp amerd@%rbarkyr@mbrm hetéﬁialvyédd teitdrytycloalkyl can

i N r bonyl
heter %fmh%?t!a?f@fﬁd ?’heteroaryl and
het er ocycl oal kyl can be further substituted with
al kyI or 10 R4 represents a group of Formula (VII1);
01 "N * NJ/LNG ~'v1 *OHN.RAA (|  RAF RAG 0 4C o
N 4J IRITI k ~LN "~$ NRAD * N NN R4B v2 RAE R4B v2
..... ein.R4A, R4B, RAG R4H, R41

and RO en or al kyl . of RaH

and R41 mayOmay be j oi ne@ togetherowith the nitrogen

atomto whi ey are ache\ erma ring;
RAF is a*loneN inr of * | kyl t/he nitrogen
atomto which~ leR attacl”redois quaternary and

carries a positive*charge; R4C, R4 and R4E are al kyl,
or any two of R4C, Roo or RAE may be joined together
with the nitrogen atomto. which they are,Ha‘ftached to
forma ring® 20 optrt.'ﬁzrally tai_ni_ng urther

het er oatkorp/ ,e[e-tie d rggn oxy ov{»ﬁr&

LaB Lal

VZ\ R VH R

(VI
Wherein

R* R R* R* R*and R* are independently hydrogen or alkyl, or R*"
and R* may may be joined together with the nitrogen atom to which they are
attached to form a ring; '

R* is a lone pair or R¥ is alkyl and the nitrogen atom to which it is
attached is quaternary and carries a positive charge;

R*, R* and R’ are alkyl, or any two of R*°, R*® or R*€ may be joined
together with the nitrogen atom to which they are attached to form a ring,
optionally containing a further heteroatom selected from oxygen or nitrogen;

v1is 1-3;

v2is 1-6

R® is alkyl, which can be substituted with one to three identical or different radicals
selected from the group consisting of halogen, hydroxy, alkoxy, alkenoxy, alkylthio,
amino, hydroxycarbonyl, alkoxycarbony! and the radical —O-(alkyl)-O-(alkyl); or R® is
amino;

R® is halogen, nitro, cyano, alkyl, hydroxy or alkoxy, wherein
alky! and alkoxy can be further substituted with one to three identical or different radicals



vlis 1-3; v2is 1-6 R5 is alkyl, which can be
substituted with one to three identical or different

w0 260842 25 sel ected fromthe group consi stiPQr/6B2006/000361
hal ogen, hydroxy, al koxy, al kenoxy, alkylthio, am no,
hydr oxycar bonyl , al koxycar bonylg and t he radi cal
-O (alkyl)-O(alkyl); or R is amno; R6 is hal ogen,
SHITAY frén Wgro@% Ismhmstm bt ﬁénzs%éw hoditeRyind MRexehnAd al kyl
and al koxy can urt er substituted with one to
three identical or different radicals WO 2006/ 082412

\PCVF Gﬂfwah@?@ﬁé?lmdapérﬁieﬂgy eseif CUPN, lhﬁtn@th@ l[b?ovaso Yt:fl-lat t\r}g ring in
S| stin 0 al o0 roxy al KOXy,; an
WO Uiy S locrapied SPRBSEIBTE AT AMRIRST N i ¢ ¢ he
5 proviso that the ring in which they are. conprised

cont ai ns _no e thapn 2 N atons 5 L is a |linker group
Lol SHEWRLOrQUP P nﬂé‘?r mUIaLQ'-')FU_Lb- Wb -R -La-...(Il1)
wherein; 10 La is a bond or group -C(O) - Lb is a

bond or group -C(Q-7RALIS, & kyl gne
cycl oal kyl ene gr o?TRigLVW Q)"bbna Loi- l@{sel ect ed

fromwﬂimfelhol |l owi ng divalent radicals -(O- RBA)nmL - O

N £330 RBA N(R9A)- -N(R9A) - RBB -
10 N((R9 %@é’§’gd° %bnk%A) 200 N()RgA) R

N( RLAB)<C4 bbiR1 0vYroREC69)-- R8B - N( ROA) - -N(R9A) - RBB
- N(ROA) -~ *11 k -~- NN " *11 * -- NNaR8 N~ N L
nm nm2 L1 nmM RIODAN* N*N+j ' / Al NN R10B R1I0C O
O WhelRdisian alkylene or cycloalkylene group;

15 W is a bond or is selected from the following divalent radicals

(0 = R*)my ~ O-
-N(R*) = (0~ R¥)m; ~ R ~ N(R™)-
_N(RQA) _ HSB _ N(RQB)(HQC) _ RBB _ N(RgA)"
20 _N(RQA) _ RSB _ N(R1OB)C(=NR1OA)(NR10C) _ RBB _ N(RQA)_
_N(RBA) _ RSB _ N(RQA)_

/N

* N N— * . * N N+R=N N —» *t

e

2 m2
. 10A
\Né\N’ *" . ) * I\}’R "
\L/ ’ ‘©\'(A1w/©‘f ’ ~\|}1 I}l/
&3 ) ng R1°C
Wherein;
25 m1iis 1-4;

R% is an alkylene or cycloalkylene group;
R® is an alkylene or cycloalkylene group, or a group of Formula A%
%A is hydrogen or alkyl;
One of R% or R is a lone pair and the other is hydrogen or alkyl, or R% and R*°
30 are both alkyl, in which case the nitrogen to which they are attached is quaternary and
carries a positive charge. Additionally, R*® and R* may be joined together with the
nitrogen to which they are attached to form a ring;



25 mM is 1-4; RBA is an al kyl ene or cycl oal kyl ene

group; R8B is an al kyl ene or cycl oal kyl ene group, or a
w@emapsaiz Formul a A2; R9A is hydrogen or al kyPCT/GBe006/000361

ROB or ROC is a lone pair and the other is hydrogen or

al kyl, or ROB and ROC 30 are Igpth alkyl, in which

case the nitrogen to which they are attached is

guat qn%ismyam@en@amky]es a p03|t|ve charge
d toget her

Addi t na B

The. ROF S B dknenap iy bHesa b ARy g neiray 1 ahd R
mhayBe JM@d?(@@@h&&BM&] &firg;3B2006/ 000361 6 R QA is “
hydr ogen _alkyl; R OB and R100 are independently
hydrdﬁgﬁ ﬁ%‘ alkyl, or alternatively R OB and Rioc nmay

be j ol'ned t eglettoar framf othen agroupy; -NERYPPRINGRERRE)-FPN(R™)-,

(T e e oy

-N( RA)is B emem)tﬁéghlmpeb)‘ Foiwe .- RB- N(ROA) A2 is
selectedfromthe gr oups 8f Formula (...).~ 1 J Ar-Ar2
*~\ 12 Qar " 1 101, *JAr.0" Arl, 00 jerein Ar',

Ar2 are,.inde ently aowarptadr et er 0aryia gr gap 10
or a pharne¥eutical | y ‘accept abﬂe{gal t,” solva ‘r/
N-oxi de thereof. Compounds of tthe |nvent| on may be

d 1dj t M Th
| ?ﬁ‘k” e e R

It will be appreciated that any conpound of dt he

th f ru
%&%@%@evﬁ%{v@@c?@%@ﬁ' rreRal b otde e ne
t r eat@Gempounds pf éreeinveérdion ofiay toh dmbed as dirers, hwhdNBhee are two
BB 2 TR aple AR ) SO R pEaT

pneu ribwnll@e appreciataddsatiang compoutidsf ltl'essverwyn chay ive used in the form

c‘f% ngPUl monary enphysema, snoki ng-induced
se , severe 20 asthma, sarcoidosis,

br ondl‘v@ramtasissaf thsy invirtian IbeY Sesysefunin thenseadngntwvmsevention of
d?ée%%%ﬁn whiéH ﬁﬁé@lh}ﬁﬁcﬁéﬁ W&r'ﬁaﬁﬁ% &%b%tﬂbtﬁ/@ ﬁf?non|ary disease

aspect entl o ar maceut
(Qg}ﬁﬂ);;.thcmrp OERShItSi tnda fibrosis, pneumoma acute respiratory distress

syndrome (ARDS), pulmonary emphysema, smoking-induced emphysema, severe
asthma, sarcoidosis, bronchiectasis, cystic fibrosis, inflammatory bowel disease;
ulcerative colitis and Crohn’s disease.

Another aépect of the invention is a pharmaceutical composition comprising a
compound of the invention and a pharmaceutically acceptable carrier or excipient.

Another aspect of the invention is the use of a compound of the invention for the
manufacture of a medicament for the treatment or prevention of a disease or condition in

~ which HNE is implicated. Thus, compounds of the invention may be used in a method of

therapy, for the treatment of a patient suffering from a condition or disease as defined
above.

Description df Preferred Embodiments

"Alkylcarbonyl" means a —CO-alkyl group in which the alky! group is as described
herein. Exemplary acyl groups include -COCHz and -COCH(CHya)..

“Acylamino” means a -NR-acyl group in which R and acyl are as described herein.
Exemplary acylamino groups include -NHCOCH; and -N(CH3z)COCH.
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conpound of the invention and a pharmaceutically
acceptable carrier or excipient. Another aspect of

wWao b@ecjospsent i on is the use of a conmpound of thePCT/GB2006/000361

i nvention for the 25 manufacture of a nedi canent for
the treatnment or prevention of ;a disease or condition
in which HNE is inplicated. Thus, conpounds of the

i nvenwlxyf\oﬁwyn&@staﬁed)-bmeml GRsupal which dielEe s dbsdrivel ®elow.
treatment of a pati enBW\/gf erbBeQE‘rom a condition or

sl gpuPgdiqiues ~C Pi ption of Preferred
EfTbOd"A'Méﬂbﬁycat‘Hdﬁyﬂ’ ﬁl@éb@é}LbOO@Iﬂéﬁy! group@hidhkaikergl i9 P destribed

t he alkr g ? ri bed herein.
%&%W%? oug dﬂ?ﬁgﬂ Myl and - COCH( CH3) 2.
Acyl ‘AlRORY”' arEaKgloRy’- rh&r@cad -(aky@roup inhitadh Kkynslagdgdcrived

e as_descri bed herel n. ary vl am no
o BT AR BFios (s ieked CoEFSRE ST,
PCT / Cﬁﬂmﬁdsﬁl@@@ﬁlneaﬁs aAldCtm-abkyl grom@insvidch alkyldd &edefined below.
el Ay Bl B b BEE RS 6 nd ppyoarcony
" Al ke‘mloyycr&r‘lmreylalkyl‘reama @rouiCOpatt lof ry yrogp oreferstie @hstraight or
Lk [ [ e . r,.gu
PR T PR AT hupcdaoctrl SRR 813 Boreray g o
@nborfatainkyih trgrahan. Eremblagtalial grolips isclade ohethyt, ethwll 1-propyl and 2-
61( w. Exenpl ary al koxy groups include nethoxy (-OCH3)

et hoxy (-OC2H5). "Al koxycarbonyl" neans a _
COO-‘AliHeplyl” g8 cugroup onpad lof al gkylup referado destiaighd op bramghed chain

'ﬁ@f‘ﬂﬁxyc r @u(jd( ﬁ%"y@dﬁ‘g Ao1x€ W% B'Q%ftkonl afoms and one. carbon-

edrkgl doubéﬁsbcwdgm theshain. EmmpI@ny a&egvlwpsm@ﬂwﬂmyh 1- propenyl
Sid & HJIE’ ?]r 10 branched chai n saturated hydrocarbon
grou av from1l to 12, preferably 1 to 6, carbon

at orrs“Alef@m!'ﬂ@’ geans a dafiyiaeipunl inywhigh @iyl is ag|dgliaed above.
a%l&)‘rhmo %rouﬁé %Wde%léihﬁami% QRY lethyiahi h@nyl as a

group or part group refers to a straight
br anc%ﬁ"%‘ﬁamﬁan?n?@r Se-bIRUR riB uphie Ay i ﬁénﬁ’ei'”?% prgviously.

RXSRhRAGRIYIche (gPouds ISANIdROITHL, oeamagngnd)rm
car bon "doubl e bond in the chain. ar alke
o oup@IKeTyeNE MRy plkeRy)- QJPER)@HW'C“ Do g swé%mewously
rﬁy?@@%ﬂyleﬁ@ afRipd chdeaJdHHCin}r @HI):GHCM@I e @FI&EH-CH-
as N bove. a roups .i ncl
ot ny PTG A4 15 A RGO RPEYABHLS e e b0l remplary
@kyﬂthl@l grOuwﬂwnrﬁlb?aMeyﬂylthus ang edﬂjilthlged pr evi ousl y 20 .
Exenpj.ary a ene ps i ncl ude - an
O O e DSt I P ol SRR B, 21 W=l Doyde Rty @
Wﬂirddmnaitm,rwkyl iasyl agylalkrylj alleghyp akkymyd hsteyoaryl or heterocycloalkyl group.
(i.e. The amino group may be primary, secondary or tertiary). Exemplary amino groups
include —=NH,, NHCHz, -NHPh, -N(CHs)», etc.
“Aminocarbonyl” means a -CO-NRR group in which R is as herein described.
Exemplary aminocarbonyl groups include -CONH;, -CONHCHs and ~CONH-phenyl.
“Aminoalkyl” means an alkyl-NH, group in which alkyl is as previously described.
Exemplary aminoalky! groups include —CH,NH. ’
“Ammonium” means a quarternary nitrogen group -N"R'R?R® where R', R? and
R® are alkyl, aryl, alkenyl, arylalkyl, heteroaryl, heterocycloalkyl, and the nitrogen atom
carries a formal positive charge.
“Aryl” as a group or part of a group denotes an optionally substituted monocyclic
or multicyclic aromatic carbocyclic moiety of from 6 to 14 carbon atoms, preferably from 6
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“nitrogen group -N+R R2R3 where R1

Exenpl ary al kenyl ene groups include -CH=CH,
- CH=CHCH2-, and -CH2CH=CH-. "Al kylthio" neans a

w0 Boalogah2 group in which al kyl is as defined aPOweB2006/000361

Exenpl ary al kyl t hi o groups include nethylthio and
ethylthio. 25 "Am no" neans a -dR R2 group where R1
and R2 may be independently a ydrogen atom al kyl,

t%rw carBéry 51@H§&uchaals"iﬁﬁ}ﬂ/l 0( ﬂ%bﬂtﬂ%ﬂﬁhé‘&&?@r@@ﬁ ¥a Ig(l?)re sub%tltuted by

het er ocycl oal gr oup no gr ou
Pe PrPgre %‘é‘éﬁﬁ@ﬁ@&o%ﬂs tertiary). Exenplary am no

grou p@\ryl!alﬂﬂ*’ H\@Sns A Bryl- Jﬂk%u R[?‘Hﬁlﬂch T @hd alk?Fanpieties are as

" Am nocar bon neans a roup in whi

previersly Q%S@f'g%dExe%a’ExéW'%ﬂ @r%Snw@&adsoh%zy@ renmgthyl and
h mgﬁem H2, - CONHCH3 and - CONH phenyl .

oal kli;yl nmeans an al kyl -NH2 group in which al

is as %Y'% BXis Ieassan |aﬁé&'kV'E%)é'n¥ﬂ°HPy“ Ritb thec vl and alkyloxy
BbRUSS ate el pregousy-éddchbed. ArrERMet 'éﬂ'ylé‘l%n@ g?mﬁié@ioh%irﬂ@l’)}’ , alkyl
an

@ple.  Exenylary aniediy orouss ik penzyieyer oar y' -
het er &y q%gérge,l“}f’y h\eﬁﬁé‘%nt Qﬁ%&'ﬂf rﬁ’iggem% ocmua %Qrb%ﬁgfqrﬁﬁﬁ; 2(C=0).

ositive ¢

5*%@@6@%@3“@@%%“2%aﬂ1Q(9¥|§ﬂ)bst i tuted rmnocycl ic or

mul ti | r I W t

T 45 P S0 60 06 T YR e oo
@MP%M@GQ%I@MS@BGH@WO 10 carbon atoms, such as

|O henyicyefic ARt Mdans Hheo[ﬁi’bﬁéllygé&%@tuf@ys IR?S %’Qﬁﬁér&é‘ tnfShocyclic

one or nore substituent groups. " " means
%)ﬁ'oéfm ring s¥ptem yheygPne ! e raﬂg qaqr#pnaqtgms ﬁf@p@pﬁ@py nitrogen, and
Wﬁ’ibll%ilag%f)ﬂér%llﬁéontﬁh @plaguﬁ%ual AekeddidrA @elteﬁﬁéa rmaha@yss or NR (where .
ﬁd% ¢ @%ﬁ?@ﬁ%ﬁ?ﬁﬁfc’ela " %ﬁ%mglp%?p)&g} anﬁg%e e p%/?rolldlne piperidine,
ﬁIbbdhoMé(YﬂanméfmpI\I—rﬁeﬂV@lepBr&*zh@ amel cyong amhike! gsdp may be
are as prevj descri bed. Preferred

Ssfithi: & ol Sbdiien aEhey 4 ai kvl i oty

EX e ”D‘f@'bwalkw mabhyan gtonply sunsiituide shrnayd m@yiocychc or bicyclic ring

ns an _aronmti in

SO AE O A L ebey ABmBoSEmly ipfi% oo e ek aiden, and more
frefezaiyy fromCh @) Blearbohfatyiex \Exe mpang nonoeytia cydlogiiyd vipgd mclude

PRl oo Shador i By A T caflGdil oup may ve

sylistitoresd Byyoreudysware stiestitdent groBpsenber ed m)_nocycl ic

oY oot A0 AR 51 SRR bl A Wihocyctc o
ipydioriag bysteyoof liom 3dn 1additonaierhs, pe¢ferabiyt foom S8dd 8 carodn atoms,
%(og mcﬁ% Ip?éf@lrab é&r\gﬁ@ ﬁcg 36Q9é'%Pﬁ2ﬂé&§§’fé% :ﬁlegilv%lgf\le tdWlcal. Exemplary
@ycloa @nﬁgroups include cyclohexane-1,4-diyl.

“Cycloalkylalkyl” means a cycioalkyl-aikyl- group in which the cycloalkyl and alkyi
moieties are as previously described. Exemplary monocyclic cycloalkylalkyl groups
include cyclopropylmethyl, cyclopentylmethyl, cyclohexylmethyl and cycloheptylmethyl.
“Dendrimer” means a multifunctional core group with a branching group attached to each
functional site. Each branching site can be attached to another branching molecule and
this process may be repeated multiple times. ‘

“Halo” or “halogen” means fluoro, chloro, bromo, or iodo.

“Haloalkoxy” means an -O-alkyl group in which the alkyl is substituted by one or

more halogen atoms. Exemplary haloalkyl groups include trifluoromethoxy and
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nmor phol i ne, piperazine and N-nethyl pi perazine. The
cyclic amne group nay be substituted by one or nore

wa@awss4uent groups. "Cycl oal kyl " means an opt PGI&BRG06/000361

substituted saturated nonocyclic or bicyclic ring 20
systemof from3 to 12 carbon gons, preferably from3
to 8 carbon atonms, and nore preferably from3 to 6

GiflidteMe oy - Exerrpl ary nonocyclic cycl oal kyl rings
i nclude cyclopro

I cl I d
cycl ofigRaiyt” s%@flggi/rﬁwo\ﬁ %éﬁu%@futﬁ&g& é(%ﬁ)@?rﬁqrﬁpg@ atoms.
EXerfif8ryMalddyEgraUSsintiute Bflugiofreas. | Q/I oal kyl ene"
means neans an opti onal I%/%?P{)st i tut at ur at ed

Tonoc Ao Bl 2528 kT, Bl Bt Pl Agreip feneien o ppfivaply sugsiuted
sraMNREs n@h@@&&hc or mﬁ!ﬂéﬁiﬂb yrgfah@mmﬁety of Boradrtban riay atuens, preferably

d
021810 Pagieasin Wishore by macs of BS 1RG BTG Typet gghentc) otner
thaa |ca|tb©nlpffc bmd;lﬁﬁlemﬁrobfﬁ aliyyén of yfat. dxkkples! dt glch greaps include
c oa | :
Grignoadit bendudlon ol e bl R EHRRA F igazol
imdolglc nablizinyt; istxaz0IWyisadilindlingr isotbizolB) okarzolyl) deadiazolyl, pyrazinyl,
GG BSEEY Yt RN DD S GHbIG o
3l 4-thfadiazdiyl rliaazcxm,rthlegylmm tiazdiyl grdupancthe hgtegqggyj [group may be
S s M e R B g ot
theirsmpindered themmynisend eﬁbatryantmmlbwapv available sarbornai niirogen atom.
Eg: gg Etercf&?ﬁ@f‘rb& g}l‘%é?arg.c‘;‘#ﬁér%aapgr%% attQE ﬁ %a%’_bnyl group —

oxy"’ mean

&y Ex@mgtqupa@eejpm,dlrm-%cafbony#ﬁh@ph@n%%éﬂrbaﬂﬁns

CTTAEONRS, A B S § NET Wkt o

gieviously daserivedy Exemglapaiatgioarylaxy EPURR inglude PYHedeny-
Wh' ch “Héte?chb?élb‘a&tl* Reaky (|P£P?o;9fonﬁgf s%leﬁbt‘éd @?@@kyl group of from 4

groups include trifluorone
memr@rragmpers vﬁgcr@ogmwr@ror plore heiﬁroatog\?%ﬁ?&cwﬁ@f@ iF NR; (if)
QQPbIQQﬁsl'IngOIﬁ)U&Sdenﬁ Utie @ rirfy MEMBBLS! Wit BERAIAL IDONR and CONRCO
ticyclic organic noiety of from5 to 14

gﬁxefr@!e&m%i SHEpPEUPS 1] PnGUSERIFAY | ﬁn@}h?a&O@ﬁ@ igAv). The
H@t@ﬂ)c%loélh}ﬂ drbiio nﬁx@rqmstsuﬁé‘uﬂﬁéﬁ BY ®NE Y (ridre alubetitueith@oups. The
carbon, for exa nitro en or, s

Sy SR 248D 13 el bifemeouna b any
E%llébpéﬁ)éﬂidﬂ or rﬁl&igéﬁtaltbrﬁ.zgl yl, Ibenz_of ur lanlyl |

enzot hi.e u , imdazo . .

i ndol .t'i?’fﬁ&??éyd'?%\sk%l'iy& feanp s%déﬁ%‘l"y:cﬁ’&?ﬁ(}' P'/?Iéyé't APl Wwhich the
axerazyybalkyaad Ia&@hhylletlespamasl prtioushOdgegribetazi nyl |

e e R

1, 3,4-thiadiazolyl, thiazolyl, thienyl and tri azol yI'

12 Al U T U SPAAB S, Blpoca

tmgrable salt aadinelddée,ovhen appropriate, pharmaceutically acceptable base addition
salts and pharmaceutically acceptable acid addition salts. For example (i) where a
compound of the invention contains one or more acidic groups, for example carboxy
groups, pharmaceutically acceptable base addition salts that may be formed ‘include
sodium, potassium, calcium, magnesium and ammonium salts, or salts with organic
amines, such as, diethylamine, N-methyl-glucamine, diethanolamine or amino acids (e.g.
lysine) and the like; (ii) where a compound of the invention contains a basic group, such
as an amino group, pharmaceutically acceptable acid addition salts that may be formed
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t he remai nder of the conmpound of the invention by any
avai | abl e carbon or nitrogen atom

wO Biwbesaar yl car bonyl " neans a heteroaryl groupPEr/GBeiveo0361

to a carbonyl group - 15 C(O-. Exenplary groups are
pyri di ne- 2-car bonyl , thiophene-{y carbonyl .
'Het eroaryl oxy" means a heteroaryl oxy- group in which

lhaﬁdé‘ﬁ%%%riﬂbs 'h?dr@ﬁroﬁﬁc%é' &&b%bﬁat@@%@éthﬁ@obltr% fHeteddsytartrates,
het er oar yl oxy groups i ncl

mpjepatescheingheguphongies ad tm sllp% Pq%mas%lgpp&,y acceptable salt” also

ﬁab‘@ﬁé duaid rRgry@Yharmls shitd It cabe, ftfi@aacéptabe Falts ag be chlorides,
nbers. whi ch contai ns one or nore he tons

'ér@m',qﬁse@dpleﬁ'rﬁ‘ﬁsw%e% HOosyRIeS; Wcicnr@éesaaqf{}spg Fkyl- group .

of frewirod Gnc?erétbditﬂtrﬁe rHRased \Hataih referdrrics so BieNSn@odnds of the

SRS {exarples ol sich acoups Laclude, suacl plym dy

‘ may bersargt feteus tbda mmpmmad @/hidins eorsaekiible mwambygmeiamsnc means

l b hed to.th

2 oy 25 B O 8, P AEBB T B opramee
an bsieg ﬁmd&lgp@ﬂa edmpdieidestaicy diveatidrydaaltdiyihg anarexy @roup may be
b B BRBIaRIasls 2l oS bR Pl BB ogie o somppunas o
tﬂxesmrenbeml coribdphgcax fyskotyogrgui, are fovexamglenanetat@OOiates, lactates,

RS A bl BE SERY B 0B e @5 ndes. tiparategmaleates,
methylenelbisp-hyavorynappiboaies) @Eatlsqmdssar isethematesal diyp-toluoyltarirates,

dd t

Re0ERaeBaBE aoRre i Gheredr', bEnRRF-RoRERE " i ilhaslironates.
paphticaigraisisufonates, oynlmbestndfametesand gumatesoAs amotker example an

%%C}g'dﬁ@gﬁiﬁ)ﬁﬁ §|ciofm% u%%mqe m‘?z%ﬁtp&?(g%mgi[ﬁgpas carboxy lghog{) may be

acce ase a salts
oenvelible mr hwleblyaecm wive to thegharant motacates Emmpleaoteatﬂnprodrugs are

| 35
e e
di et hEmdl Imwnt@rmodaﬂiah Bs nedctin heeeiny refer%eﬁ@)thgﬂ@ﬂpwds of the
Inb%ﬁlon(dré}ne‘ﬁﬂﬂo%l |ﬁ8U@@fi’\%‘br6’c§ru%lﬂﬁMsnvem' on cont ains

asi c rou as an amn rou
phar wésﬁéwataﬂapmalr@a:teégma@wwwrsmpﬁ WhiehsigInoshave apy carbon-

2006/ 000361 10
[ ncfhgourﬂégg kaP ch)(ﬁ/ dtr%oik%:%@ées Phosphat es,
acet afbe CY@!Ctha@@sreffFfEﬁ?t'@t@sOVGt ARl adl, helpsgasHapicoalkyl, and

G841k hﬁ%@ﬁjb@ﬂﬁtdd"ﬂﬁ ohé kEmoreRNBSHIRGR Hlol§ ISultable optional
acce able salt". also neans quaternar

Sestigient gropps igciyda acyl (e -aPER: APy ©4-+ @%&a@@wamnw (e.9.

des
SRR oS N B3 S50 S S oo
85 089dak@tRl @.g.-SCRNEMNES alnthob bR (€.9MCOREGHH), drhiroalkyl (e.g. -
i ndention are neant to also include the

P Hpc etaliyhle.g -GHigIpottiing- G- PR), cyanopdialiylaming &g -NEH,),),

RalinBRoR By W . o, p ikl 68, ) dERF B gt o -
@l—@@ﬁ@?lﬁ}‘ﬂ, -8l heo), BNFRbliG Ry SMstifed WikiBalkoxy, haloalkoxy, halogen,

alkyl or haloalkyl), heteroary! (optionally substituted with alkoxy, haloalkoxy, halogen, alky!
or haloalkyl), heterocycloalkyl, aminoacyl (e.g. -CONH,, -CONHCHjg), aminosulfony! (e.g.
-SO,NH,, -SO.NHCHS3), acylamino (e.g. -NHCOCHs), sulfonylamino (e.g. -NHSO-CHj),
heteroarylalkyl, cyclic amine (e.g. morpholine), aryloxy, heteroaryloxy, arylalkyloxy (e.g.
benzyloxy) and heteroarylalkyloxy.

Alkylene or alkenylene groups may be optionally substituted. Suitable optional



an ester prodrug of a compound of the invention

containing a hydroxy group may be 10 convertible by
whywsosmsti s in vivo to the parent nol ecul e. SuPCEHIB2006/000361

esters of compounds of the invention containing a

hydroxy group, are for exanple fretates, citrates,

| actates, tartrates, nalonates, oxal ates,

§@dslnfenéhf3<§r@aps PERRE akeke®.y. SOTH m@mmnﬁ@(mg aNetSH,), alkylsulfiny!
mal eat es, net hyl ene-bi s-p- hydr oxynapht hoat es,

(;pemt—S@@Hg)s alkylsdionyldagt € Cbﬂg), gkitiblogegl -Ba,) Atksaminoalkyi (e.g. -

O canteb g Bk o B b T iea, ciRlyAmig: (R NEHD.)
RS, $HlobARR BSe. -OCH hesrhiy) fianaiies (@ dcay), r@fgﬁg?.g.tAE}eHs or -

anot her exa e an 3ester pFodrug of “a conpoun
HM@H;);@HcCh@andH@OQ carboxy group nay be

convertlble hydrol ysis in vivo to the parent

nol ecGPEPOERINP é@ 'avers@f\emasp%atr 'Gg%“ea%mof%ég%metf'ca' optical,

gesfibmiae, Mst@reoﬂtené—éhﬂéﬁtb%enc%rﬁﬁ iMeluaing bBEﬁothmit@@Yo cis- and’

18, 3709. I't wWll be underst as use

karssiorms, Bt and ffeuns, 1 1fe ae@ rfﬁ‘%ﬁ?rf%“%f eIOnea”dz 8”0' -forms. Unless
biRANéd Sibted2arefR@ith tb 8 pahizalat &dth diirfftfudes @l such :Ts@mmsc forms,

e T aay CFhe i SPA Wl ShSmaLS SR 0h6 can be
s&yimad mhbmgnrtmxtmee dycthwl spplithtorcorcidaptagow opisnover reetheds (e.g.

to above ar het er.o and
o BRI PROT cuaiset BTN tech e Snhbre sfpgprate suon
Robrid magrde preparesl. bySthet iplieatiopt ofcadziptatidd of udnetvh troethods (e.g.
g oups, i ncl ﬁde acyl (e.g. -COCH3), al koxy (e.g.,

Siric SYBSSVar bonyl (e.g. - 0OOCH3), al kyl ami no
(e.q. NHCH3) al kyl sul finyl (e.g. -SOCH3),

al kyI &gh_% ﬁg%)c Jfo%(ngs and %%@%%é#ydb%mugnt%%r? (efgl%gg) Certain

@*diédbﬁ()es eaeglvahlnythe(sabg}atmsCHzPh or -CH 2CH2- Ph),

cyano, dialkylamno (e.g. -N(CH3)2), halo, hal oal koxy
(e.g. -OCF3 or -OCHF2), haloal kyl (e.g. -CF3), alKkyl

(e. g. In TEpefered smb@ﬂiz@HB)each OHs th@pﬁ]neqn@ﬁfer@m)and is a group of

ﬁﬂﬁ“a‘tﬂf"ké X?fﬁtléka%tetélﬁjt lﬁ%rﬂtﬂﬂt?' Qé%ow G@ll\ é%tﬁ%’ﬂémt of attachment

opt'i onal

guwgo theutnker |W| PreferpRlgadyis at@rpwapkmmulatﬁ @@mﬂn%ﬂl 'R@nem
or hatrpé‘b@)\l}ed &?B@dn%bﬁ%é’rﬁ%&)ﬁ'ds a?érbﬂfzﬂﬁmla &e g.

am nosul f onyl

soeNmeleyeferwrahﬁ»qtr@e(ﬂeAgs aphm@m%) sul f onyl ani no

(e.qg. In@b@%ﬁémbo&ﬁbﬁﬁ@ﬁéﬂﬂy@%atoﬁVC| ic amne (e.g.
mor phol i ne) | het er oar yl oxy,  aryl al kyl

(e. 4. In @t pEgPisRy SasrimAE: BeSepAl RHedRS SIeiqog)erpisky shown
gé|0aJ(b_Feyﬂ‘f@0ggtgﬁoups may be optionally substituted.

- Suitabl e optional WD 2006/ 082412 PCT/ GB2006/ 000361 11
substituent groups includegal &:%0., -OCH3),
al kyl am no (e.g. -NHCH3), aIk finyl (e.qg.

-S0CH3), al kyl sul fonyl (e.g. CH3), alkylthio (e.qg.
-SCH), -NH2, am noal kyl (e. B - H2), aryl al kyl
(e.g. -CH2Ph or -CH 2 CH2 Ph), c no, dial kyl am no
(e.g. -N(CH3)2), halo, hal ge.g. -OCF3 or
- OCHF2), hal oal kyl (e.g. CFS) /@I kyI (e.g. -CH3 or -

/n/R
Yggya

In one preferred embodiment R is a haloalky! group.
In one preferred embodiment, Y'-Y® are carbon atoms.
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5 CH2CH), -OH, -CHO and -NO2. Conpounds of the
i nvention may exist in one or nore geonetrical,

WO@pPI608d412 enanti oneric, diastereoneric and tapdDGBRI06/000361

forms, including but not limted to cis- and
trans-forns, E- and Z-forns, R-12 S- and neso-forns,
keto-, and enol-forns. Unless otherwi se stated a

r ef ermnacl@rete@rea d@rﬁfddlr@eﬂta_ra n@@ﬁspmund i ncludes all such
i sonmeric

it nedurermEgeTeyppedtnsht b B o bl vEe e -

R® - ngParated fromtheir mxtures by the application

or ad ptat on of . kngwn npetho . chr to hIC
technﬁ'q@@g hghdPTREECEY s £RIPPH! Wt %Cmﬁ cfﬁ@'ma' mpb
HWP%@(:H\ER‘%“)(NR?W) |P§ane¢(§9"r)cay be prepared by the
application

D et 8oy REEReT bhbBafient B Wh IS ' o

~ conbi matet ansthexfprefielrst eh@edh:enaﬂélsm mbtwytgrdup.Cert ai n

prefe ences ar clainms. In a preferred
errbod{nrﬂg\?t %’G@H%\ﬁ? IR%NS&%}T);)H& different and is a _
gr oupinoé fugigerf embadime(t Rf inalkosydanzmhyheheiain thenalkoxy group is

w denotes the point of
%L?C{Sg%k ngh}/& E/&Igforuﬁe I inker L. Preferably, L is a '
gr ouplroé fEdheruembgdiment RS isl@fkomearivanyk wheraim the alkoxy group is
?ﬁb%ﬁlﬁj‘ié'oe\gltﬁgwgﬂi%?tf%up conmpounds are of Formula (1).

erre |msnt A is a phenyl rln%. In a i

pr ef elﬂr adushgroembediment RS inmloxyagebprat wihersin e alkexngroup is
r groups M have the

glfltgsf}@%%: elﬁ%?@h@ﬁmgﬂong] ow (R) configuration;, R- R2

RA N RS NNDY 6 R34 Y In one preferred embodi ment

R6 i scanbpboaldidip &‘ré?\‘&%f forlﬂ&lééﬂ%’?)&f Nllgbfﬁqjeﬁm&* NBRinples. of

Y1-Y5 are carbon ato

povpEehbvoBHies d¥5e (V!Dzmplﬁd% bt arecnqt ditesifopisnonyphepy, pighenyl,
BipPRIA etHylbn@dlfaHMd" E{gg?l%ﬁécﬁéﬁl% aﬂﬂMlk@E Ris to Y&iuRdére®od that the

radi cal -

- BvePera pawfl% 2 Mﬂ@%%ﬂﬁiﬁﬁ' t \%ﬁ% “i%‘@'%“&)ﬂ P@Ié? kakawﬁ\?em 80

thal¥dBexample, biphenyl can contain up to 10 possible attachments (5 on each phenyl
ring), and ethylenediamine can possess up to 4 possible attachments (2 on each terminal

amine). An example of a dendrimer suitable for use in the invention is:
NH, NH,

RN



5 N(Ri oB) C(=NRi 0A) (NRioc) - ROB - N(ROA)-. In yet

anot her preferred enbodinent R5 is an al kyl group. In
wQ edocasmather preferred enbodi nent RS is a net hpCT/gBRAH/000361

In one enbodi ment R4 is al koxycarbonyl In a further

enbodi mnent R4 is al koxycarbonyl{gsherein the al koxy

group is 10 substituted with a hydroxyl group. In a

further enbodi ment R4 is al koxycarbonyl wherein the

al koxl\p/ group is substjtuted, wit &r; amno group. In a

f ur t et SMASHIASA! the INYPRIVBEYHONYl wherein t he

al koxy group is substituted with an amoni um group.

15 G may be a group of any of fornulae (V) to (VIl) or

a dendrinmer. Exanples of groups of fornulae (V) to

(VM) include, but are not limted to phenoxyphenyl,

bi phenyl , Dbi pyri’gyl , ethyl enedi am no, F g

propyl enedi anmi no 4

F

that the nunber of possible attachne pi nts is

di ctated by the yakency of the groups psesent, so 20
that for exanpl ¢ | phenyl can contain yp to 10
possi bl e attachnmepts o 5 on each phenyﬁ/ ryhg), and
et hyl enedi_am 3 SSess.up to passibl eo

ch”term nal amjpe).[ Anl exanpl e of
a dendrinmer sujts Jor use in the ¢n i®n is: NH2
NH2 HN O O NH | ~N' ~-~ /N ", ~N N
H2NNr N-, . i NH2 O~ HHNOONH N
2006/ 082412 PCT/
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utility of the present conpoundsgis pertinent to any

di sease that is known to be at |east partially

nedi ated by the action of human neutrophil el astase.

For exanple, the present conpounds may,K be benefi ci al

-in the treatnent chronic 5 obstructiye pul nonary

di sease (COPD), cystic fibrosis (CF), agute

respiratory distr syndrone (ARDS), nonary

enphysenma, pneu and lung fibrosi st ?%present

invention is al onceried vyth gharnaceu ca

f or nul at4 0 ~as\Ema a

compoun the j ﬂ@ttpn Gtlher c n may
~conbi ned Wi th confburfds of this inve n for the

prevention and tr ment of 10 |nfla y di seases

of the lung. Fhu e presentQinventio
concerned with har maceuti cdl._conpositio for
preventing and Rreating |ananﬁhtory di seases of the
l ung conprising a therapeutically effective anmount of
a conpound of the invention and one or nore other

t herapeutic agents. Suitable therapeutic agents for a
conbi nation therapy w th conpounds of th¢ 15

i nvention includedl (1) a corticosteroid,(|for exanple
fluticasone, cilomlast or budesonide;




(2) a (32-adrenoreceptor agonist, for exanple
sal neterol or forneterol; (3) a | eukotriene

woreaelsa4ezr , for exanpl e nont el ukast or pranl ukeSTt/GBEabS/000361
nmuscarinic-3 (MB) receptor antagonists such as
tiotropiumbromde; (5) bronchogh!| ators that possess
both M3 receptor antagoni smand f 32- adrenoreceptor
agonismin a single nolecule (6) 20
phosphodlesteraqg IV (PDE-1V) inhibitors, for exanpl e
roflum last or gjlomlast; (7) an anti t ullsi ve agent,
such as codei ne pr dextranorphan; (8) a non-steroida
anti- inflanmmt agent (NSAID), for e e
I buprof en or rofen; (9) klnase i nhi rs such
as p38 MAP ki |nh|h|tors l"IKK2H1nh|b|_or and (10)
recept or ~anp /\7§ J% hries for
exanpl e |L-8, - NFa dﬁd HL 1 Rp 258 The wei ght
ratio of the firMt Qnd second active i®Agridients may
be varied and w
each ingredi ent ngrally, an effectdv se of each
will be used. Th i tude of - prophylcttc or
t herapeuti c dose ofFa conpound of the Fnventi on WO
2006/ 082412 PCT/ GB2006/ 000361 43 will, of course,
vary with the nature of the severity of the condition
to be treated and with the particul ar conpound and
its route of gdministration. It will also va
according to fihe age, weight and response of the
i ndi vi dual pajient. In general, the daily dogse range
will liew n the range of from about  0.[6
about 100 r kg body weight of a 5 mamm

preferabl yj0.01 ny to about per kg, and
pr ef eraboy rlNo M N5 |\0d

doses. On d&? hand |t may be nece 0 use
dosages out si hese Ilnltsoln sonme cases. ot her
aspect of t ent invenfion provides

phar maceut i Epositions whi eh conprf conpound

of the inventio d a pharnacedtlcaIIyFa ept abl e
carrier. 10 The term "conposition", as in
pharmaceutical conposition, is intended to enconpass a
product- conprising the active ingredient(s), and the

i nert ingredient(s)lgﬂharnaceutlcalhy accept abl e
exci pi ents) that nmaké& up the carrler\\as wel |l as any
product which resu igdirectly, from
conbi nation, conpl j of any two or
nore of the ingredights, or from dissocigtion of one

or nore of the i ,

reacti ons or hpte nois—ot\phiewom™ o

i ngredi ents. Accordindly, thg pharghge tical ‘
conposi tions of reeent invent@on NEnconpass any
conposi tion made y..adm xi ng a conmpoulnd of the

i nvention, addI¥IO active ingredi S)g and
pharnaceutlcaIF( acgept abl e exci pi en F

phar maceuti cal cpnpositions of the presenF i nvention

conprise a conpolund




.20 of the invention as an active ingredient or a
phar maceutically acceptable salt thereof, and may
wW@bk®e/0gamt ai n a pharnaceutically accept abl e careT/6B2@ad00361
optionally other therapeutic .ingredients. The term
"pharmaceutically acceptable sagzs" refers to salts
prepared from pharnmaceutically acceptable non-toxic
bases or acids including inorgani c bases or agids and
organi c bases or acids. 25 Any suitabl e routejof
admi ni stration el be enpl oyed for provi ging 3
especially a hurman, with an effective do§
compound of th esent invention. In thgrapeutic
use, the activ npound may be adm nigtemed by any
convepi ent, Quitfable or effective route] Sygitable

rouLgN\QP\Q P at | oR_2 QW L0 Pled (A
the art, nd || ncliude oral, intravenous, I, |
parenteral, i @ ocular, nasal, bucc 30

pul ronary. Deliyery by inhalation is pre ed.
Conpositions. s ble for adm nistration By inhal ati on
are known, F include carriers anqée di l uents
that are known for use in such conpositi'ons. The

conposi tion fay contain 0.01-99% by wei ght of active
conpound. Preferably, a unit dose conprises the
active conpound in an anount of 1 pg to 10 ng. 35 The
nost suitabl e dosagedhevel may be détgrm ned by any
sui tabl e method known to one skilledjin the art. It
wi || be understood R z eci fi c anmount
for any particul ar pon a variety
of factors, incl@ing the activity of % :
2006/082412}'&3} 0361 . ~44 i f . ceqpound
that is used, t body i ght, dief, é%nera
heal t h-and sex of ¢ patient, ti R

adm ni stration, the foute of adm nistration, the rate
of excretion, tqg of any ot her and the
severity of the i sgase undergoing t (pH . For
delivery by inhallation, the active conmpouhd is
preferably in th& formof 9 microparticlles. They may
be prepared by a variety of techniques, including
spray-drying, freeze-drying and m cronisation. By way
of exanple, a conposition of the invention may be
prepared as a suspension for delivery fronta

nebul i sgr or as angMerosol in a liquid gantQ for
exanpl e[for use i _a pressurised neter ose kgﬁ &'
(PMDI H opel I a suitable for 10 use in a P are
known tolthe sy -12,

HFA- 134a7+HEA- J122 - 22 ( 2). and
(CHAF2 &n i§abuIa ). In"a preferred enpodil nent @t
t he i nventi on, sition of the iny [ is i

dry powder form flor delivery' using a
i nhal er (DPI)#F : types of DPlI are

F

person, and ihcl@qeN




15 Mcroparticles for delivery by adm nistrati on may
be fornmulated with excipients that aid delivery and
w0 2doemsr12 For exanple, in a dry powder fornul ap@¢DGB2006/000361
mcroparticles my be fornmulated with |arge carrier
particles that aid flow fromthggDPl into the |ung.
Suitable carrier particles are known, and include
| actose particles; they may have a nass nedi an
aerodynam c dia pANer of greater than 90 20 In the
case of an aerospl - based formul ati on, a prieferred
conposition is:; onpound of the |nventi 4 mg /
cani ster Lecit NF Lig. Conc. 1.2 ng ni ster
Tri chl orof | upr ongthane, NF 4.025 g / canrsterg
Di chl orodi fl yoro -thane NF 12, 15 /| caniiste
Cbnpoundg\\“ e | ve used i ¢ nbﬂhat
wi th ot her drugs ;hgt are used in theci\
treat ment/ pr {'i o8 suppressi on or arfl
[ ondi tions for which pr
conpounds arge | . Such other drugs
adm ni st er &\ & route and in an anoun
used thereforne, contenporaneously or sequentially
with a conpound of the invention. Wen a conpound of
the invention is 30 used contenporaneously with one or
nmore other drugs, a pharnmaceutical conposition
containing such otfjer drugs in additionyo the
conpound of the inpjention is preferred. |}l Accordi ngly,
t he pharnmaceuti cal jconpositions of the pgresent
i nvention includ ose that also con one or nore
ot her actjve |n§r ents, in addition Cponpound of
t he |nvq@t|on 35]The agents of Hhe i ndentfi on
admi ni stéred Yo7 Mh Gf/\N¢@Tb§MT\ er@/\bh\ban
be carried out i‘f(bjr exahpl e, @
atom zers or ultr@sonic atom zers,
propel l ant-driven ered aerosols or
2006/ 082412 PCT/ 00361 45 firege~agiri nistration
of micronized active ¢dfipounds fronf i or exanpl e,
i nhal ati on capsul es or other "dry powder"” delivery
systens. The active conpounds nay be dosed as
descri bed depending on the inhaler systemused. In
addition to the active conpounds, the administration
forms may 5 additiNonally contain excipiNnts, such as,
for exanpl e, prope“lants (e.g. Frigen it he case of
nmet ered aerosol s) urface-active substargces,
emul sifiers, stab zers, preservative flavori ngs,
fillers (g.g. lachy e |n the case of pow eﬂ>|nhalers)

or, if apmdropr|a /\EQN t he
pur poses of.iﬁh ' @e nuﬁgetApflsystenB are

avai l able with N

I I~
F F
E F F E

pr efler abl y usi ng
pel | ant WO




10 which aerosols of optinmum particle size can be
generated and adm ni stered, using an inhalation

wao ewbnsgue which is appropriate for the pati eneCT/GB2006/000361
addition to the use of adaptors (spacers, expanders)
and pear-shaped containers (e.gg Nebulator(r),
Vol umatic(r)), and autonmatic devices enmtting a puffer
spray (Autohaler(r)), for netered ‘aerosols, in
particular in the case of powder inhalers, a nunber of
techni cal solutiong are 15 avail able ( .
Di skhal er(r), Rotadi sk(r), Turbohaler(r) or the
i nhal ers for exany %»0505321). The

conpounds of the Jention of the pres i nvention
can be pre,paredo accordlng to tha4procfou s of ¢ he
B privathe, NH.

2 Lgft,er exenpl i |gﬂ\b t he NH
fol 1 owi ng speci f7chex&nmpl es. Mreovél, by 20 utilising
the procedures de bed with the dis ure cont ai ned

herein, one of or r skill in the can readily
prepare additi onal unds of the present invention
claimed herein. The conpounds illustrated in the

exanpl es are not, however, ‘to be construed as formng
the only genus that is considered as the invention.
The exanples further illustrate details for the
preparati on of the conpounds of the present invention.
Those 25 skilled imdthe art wll readily under st and
that known variatiohs of the conditiong and processes
of the follow ng arative procedur can be used to
prepare these co nds. The conpoun of the
I nvention may belli s Iated in the form of he|r
phar maceut i cal 1oy capt h o hose
described previo yiﬁﬁrein above o;@ free acid
form corresponding Lo isolated salts can be generated
by neutralisation h a suiFabIe aciﬂlguch as acetic
acid and hydrochl oryt>dci d and extE. tT™0n of the
|iberated free acid iMto an organic Fsol vent foll owed
by evaporation. The free acid form isolated in this
manner can be further converted into another
phar maceutically acceptable salt by dissolution in an
‘organi ¢ solvent followed by addition of the 35
appropri ate base aqp subsequent evaporation,
precipitation, or qrystallisation. It npy be necessary
to protect reactive functional groups (le.g. hydroxy,
amno, thio or c Xy) in |nterned|J‘ 5 used in the
preparati on of c® ' _-noto WO
2006/ 082412 Q Q/ﬁl 4 a unwant ed
part|C|pat|QE§i é%%; i on Wbadln Qﬁ%tle iT/ tion

n entlonal pr ot@&ciN'n oGps for

of the conpounds.

exanpl e those descgnbed by T. W Ge and P. G M
Wits in "Protecti rogps i n orgamgic mstry" John
Wley and Sons, 1”9,F gay be used.;:F

\



5 The follow ng reaction schenes illustrate.how
conpounds of the invention, in particular the Exanple

w@wposds nay be prepared. It will be under st POHGBR@E/000361

the processes detail ed below are solely for the
purpose of illustrating the invgmtion and should not
be construed as limting. A process utilising simlar
or anal ogous reagents 1o and/or conditions known 'to
one skilled in the art may al so be used to obtain a

conpound of the ifvention. NN N o olﬂ o RO NH

Br(CH2) nBr RO N n OR ~ N O NaH, DWF O ONF I F
I I ' F FF FF FF O(C( OOl i 00 cd RO RO
L"IJn OR N O NaH O NDW or THE F |~ F FF FF

FF Schene 1 159Th nonogers nay Qe joi:edotogether by

a range of stries—H
al kyl ati ony lsggx )l e gw-difu g;bn iség]&ikane

can be effected 1 nt h€ presence of a® sllitabl & base,
for exanple a net ydri de and option ol vent.
Sui tabl e | eavi ng i ncl ude hato nd

sul fonate. Simlarly, noners nay j 0i ned by

bi s-acylation with a F20 bis acid hafide under sinilar
conditions, Schene 1. An alternative nethodol ogy

i nvol ves attachnment of a spacer group incorporating a
second functional group, which subsequently allows
attachnment of a bindenetate |inker WD 2008/ 082412

PCT/ GB2006/ 000361 ||

S




47 group, as in Schene 2. Al kylation of the nononer

Wth a suitably substituted whalo acid (protected as
w@nooedsrt) , w hal oal dehyde (protected as an aceCHGB2006/000361

gw- di hal oal kane, enploying a base such as NaH.in a

sui tabl e inert solvent such as 43V or THF, foll owed

by deprotection as necessary |leads to internedi ates

that can be reacted with suitable 5 bidentate species

to generate compoundg, of the inventign, Schenme 2. WD

2006/ 082412 PCT/ GB20g6/ 000361 48 N )i .1 Y(OH

HON-X-NH2 __ Y N.X.NY-_ RON RONN[OR 0 0 HATU,
DIPEAN--O0 0 0 NpPWS, RT F F I, FF FF  Br-YJgQ
|oH NaH, THE NN _olg} O RO NH Br RO NO: N O
NaH, DMF NO O~ FQ'I'f F F F HON-X-NHZ R F Na(CN) BH3
er~ ~~ er D K sievesAai P~ e 0~ Br

HON- X- NH2 A O oA

F
LF

@F . l_ F>/©
Fr Fe
N N
il T
SOSRRA R S S G
NS0 © 0N
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RO~ n NaHCO CH CN RO ~~-N X N~~ R N O3 3 O O N 80C

F (1) FI1 | i F FF NaHCO3 FF FF NaH, THE CH3CN, 80C
wo pdodagailez R-NH2 NN NIl I~ R { O Oi N NG/GBMNON000361
NOR RON NnN~-0OO NI FI | F FFFFF FF
(1), CH3CN tea. NN 80OC | | ffA2RON1 NWN + O | Jn N
OR NO O N Br FI | i FF FF Schene 2 WD 2006/ 082412
PCT/ GB2006/ 000361 49 ~ | O CHO PPA OH2 Pd/C OO
NHz -- HO NH OHNq\gTHEQoxuloa NIOFI FF
61r~11' ~ ~
0 H | _ o)
I | I
N/koo OOJ\N
Fr Fe

The therapeutic utility of the present compounds is pertinent o any disease thatis
known to be at least partially mediated by the action of human neutrophil elastase. For
example, the present compounds may be beneficial in the treatment of chronic
obstructive pulmonary disease (COPD), cystic fibrosis (CF), acute respiratory distress
syndrome (ARDS), pulmonary erhphysema, pneumonia and lung fibrosis.

The present invention is also concerned with pharmaceutical formulations
comprising, as an active ingredient, a compound of the invention. Other compounds may
be combined with compounds of this invention for the prevention and treatment of
inflammatory diseases of the lung. Thus the present invention is also concerned with
pharmaceutical compositions for preventing and treating inflammatory diseases of the
lung comprising a therapeutically effective amount of a compound of the invention and
one or more other therapeutic agents.

Suitable therapeutic agents for a combination therapy with compounds of the
invention include: (1) a corticosteroid, for example fluticasone, cilomilast or budesonide;
(2) a p2-adrenoreceptor agonist, for example salmeterol or formeterol; (3) a leukotriene
modulator, for example montelukast or pranlukast; (4) muscarinic-3 (M3) receptor
antagonists such as tiotropium bromide; (5) bronchodilators that possess both M3
receptor antagonism and B2-adrenoreceptor agonism in a single molecule (6)
phosphodiesterase-IV (PDE-IV) inhibitors, for example roflumilast or cilomilast; (7) an
antitussive agent, such as codeine or dextramorphan;(8) a non-steroidal anti-
inflammatory agent (NSAID), for example ibuprofen or ketoprofen; (9) kinase inhibitors
such as p38 MAP kinase inhibitors, IKK2 inhibitors and (10) receptor antagonists for
cytokines and chemokines for example IL-8, MCP-1, TNFa and IL-1B.

The weight ratio of the first and second active ingredients may be varied and will
depend upon the effective dose of each ingredient. Generally, an effective dose of each
will be used.

The magnitude of prophylactic or therapeutic dose of a compound of the invention
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35

FEFF FF N N NII Il i) (-)-norephedrine | Cryst.
DVME Oi) (COCI)2 Oii) HOI HOI NHRONH ii) ROH"'Y

wORON0824Q@2 F F FF FE Schenme 3 The nonomers of PEDGBRN0&/000361

(I'l) may be prepared as racenmates accordi ng to nethods
5 described in W2004024700, W£9H04024701, G132392910,
W200508263 and W2005082864. The nononers nay be

wRpPscaliRe, \halwy @ith fh@' nakltb 6f 1h@ts@vérhy3bffthe eORIdNaOBE Reated and with
B e i RIS o 2 R GRERO) 5e354 e g 1
896 Welghiphrd ﬁé@pbﬁée d@AsEindividoAl memomegd;mlau he dafiplidsewange will
it 5t B bt Pesii) 5B 16 B 18 B g et of
dnarmin@R prafefaBRCbR Gid 10 avoliegy mgepet k@,randbm phéerablyaci t 10 mg
éq?r} lg;c ﬁn'ixsinﬁbf)%ogﬁdlﬁ(g 99%(93'8 Sg%%h% qelr Hglt %a%/ul?e ﬁgce%g)argqo use
dosages outside these limits in some cases.

Another aspect of the present invention provides pharmaceutical compositions
which comprise a compound of the invention and a pharmaceutically acceptable carrier.
The term “composition”, as in pharmaceutical composition, is intended to encompass a
product comprising the active ingredient(s), and the inertingredient(s) (pharmaceutically
acceptable excipients) that make up the carrier, as well as any product which results,
directly or indirectly, from combination, complexation or aggregation of any two or more of
the ingredients, or from dissociation of one or more of the ingredients, or from other types
of reactions or interactions of one or more of the ingredients. Accordingly, the
pharmaceutical compositions of the present invention encompass any composition made
by admixing a compound of the invention, additional active ingredient(s), and
pharmaceutically acceptable excipients.

The pharmaceutical compositions of the present invention comprise a compound
of the invention as an active ingredient or a pharmaceutically acceptable salt thereof, and
may also contain a pharmaceutically acceptable carrier and optionally other therapeutic

ingredients. The term “pharmaceutically acceptable salts” refers to salts prepared from

pharmaceutically acceptable non-toxic bases or acids including inorganic bases or acids
and organic bases or acids.

Any suitable route of administration may be employed for providing a mammal,
especially a human, with an effective dosage of a compound of the present invention. In
therapeutic use, the active compound may be administered by any convenient, suitable
or effective route. Suitable routes of administration are known to those skilled in the art,
and include oral, intravenous, rectal, parenteral, topical, ocular, nasal, buccal and
pulmonary. Delivery by inhalation is preferred.

Compositions suitable for administration by inhalation are known, and may
include carriers and/or diluents that are known for use in such compositions. The
composition may contain 0.01-99% by weight of active compound. Preferably, a unit
dose comprises the active compound in an amount of 1ug to 10 mg.

The most suitable dosage level may be determined by any suitable method
known to one skilled in the art. It will be understood, however, that the specific amount
for any particular patient will depend upon a variety of factors, including the activity of the



10

15

20

25

30

35

N NNNCO O alkylation OR c~ O Acid catalyst RO O |
NR ROONH2 ROOHROONHNJKK F Heat NU (~-OOF i

WGO-200608248chene 4 An alternative nethod for thePCT/GB2006/000361

preparati on of conmpounds of Fornula (I1) is
illustrated in Scheme 4. 5 NNAN I 11 11 11 de
ClO 01 X1 0 Linker- Pd(PPh3)4 Linker N N O-~ HO N NCH

%@ %gwgbpg%cpﬁ‘lg{ ik U&Me@geKdeggv_?@ﬂ' dnéth%ar%réf hbaith éndFsex of the

pajisnt, tipeat ﬁ@n@strauprp; thy ropte qfadmmlqratlorgy}eéﬁtglogexercréﬂgaﬁge use of
S%ﬁ&ﬁeﬁé}ﬁgﬁ%e rthéé%!v’éﬁ?ﬁﬁﬂ@ d1Sedsa ﬁae@an@qmﬁﬁé}qS of

For mul a draol ysed to parent acid

usi ngFgrué@'%(BWebY: ﬁ\ﬁ‘élai'P'?)nf@e 3EHYe Pﬂ’é‘ﬁoﬁ"?ﬂ isr RIgfarRRlY dythegform of
Al nﬁ?amcﬁ?éé &hay Hﬁa;y‘t’o@ prdpRnstas\h RffeBf of EtHAK LS including spray. drying,

tions. Addifionally, the acid naybe converted
eens g epd prerpRiEBlals/ 000361 51-to ani des and ot her

conpospd&ayoesf bRenpleVE RbhPBsition 1Y tisd #veatich mey Nsedprepared as a
gt?srgelnlsgn for delivery from a nebuliser or as an aerosol in a liquid propellant, for
example for use in a pressurised metered dose inhaler (PMDI). Propellants suitable for
use in a PMDI are known to the skilled person, and include CFC-12, HFA-134a, HFA-
227, HCFC-22 (CCI2F2) and HFA-152 (CH4F2 and isobutane).

In a preferred embodiment of the invention, a composition of the invention is in
dry powder form, for delivery using a dry powder inhaler (DPI). Many types of DPI are
known. ‘

Microparticles for delivery by administration may be formulated with excipients
that aid delivery and release. For example; in a dry powder formulation, microparticles
may be formulated with large carrier particles that aid flow from the DPI into the lung.
Suitable carrier particles are known, and include lactose particles; they may have a mass
median aerodynamic diameter of greater than 90 pm.

In the case of an aerosol-based formulation, a preferred composition is:

Compound of the invention 24 mg / canister

Lecithin, NF Lig. Conc. 1.2 mg/ canister

Trichlorofluoromethane, NF 4.025 g/ canister

Dichlorodifluoromethane, NF  12.15 g/ canister.

Compounds of the invention may be used in combination with other drugs that are
used in the treatment/prevention/suppression or amelioration of the diseases or
conditions for which present compounds are useful. Such other drugs may be
administered, by a route and in an amount commonly used therefore, contémporaneously
or sequentially with a compound of the invention. When a compound of the invention is
used contemporaneously with one or more other drugs, a pharmaceutical composition
containing such other drugs in addition to the compound of the invention is preferred.
Accordingly, the pharmaceutical 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 jét atomizers or
ultrasonic atomizers, preferably using propellant-driven metered aerosols or propellant-
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those skilled in the art, Schene 5.
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Compounds of Fornula (I1) containing a guanidine
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SRR 458 g T ey FoiPopides i At Bekafibn forme may
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AR s SR adie SRS AE08TR Gebirels Brasgpratives,
fRavbangee filler&(e.g. Idctoﬁhlarthe c&kx of mwderzmosuerssm 9f3appropriate, further
) 5 containing alternative counter-ions nmay

‘%@O‘g%@gﬁ%@%o have different General Experinental

Det ai fFa: thé\lplurrroeasbf mhalatien,e age nedberudf aysiders ara dvaiable with

\%gp é@l’%@f)lg ﬂhﬁrﬁ Z)gﬁ u{&eeéac%ﬁ'éjggﬁécrét‘ég aﬂetaiaﬁﬁ%téﬁad éfing an

romat o
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%dyp?d@ @@rgy'ex al ?)t %89 93 éazgorft&nér‘éo (Qgsmlebulato@

a sil | n a
\écblumatm@)gem awomthoe\pces‘a ¢m'ﬁm aal@\b‘@ll’ épwéeuwgalar@) for metered

| : &% J
e e g e G
available (e.g. Diskhaler®, Rotadisk®, Turbohaler® or the inhalers for example as

described EP-A-0505321).
The compounds of the invention of the present invention can be prepared

1
1-
N

according to the procedures of the following schemes and examples, using appropriate
materials, and are further exemplified by the following specific examples. Moreover, by
utilising the procedures described with the disclosure contained herein, one of ordinary
skill in the art can readily prepare additional compounds of the present invention claimed
herein. The compounds illustrated in the examples are not, however, to be construed as
forming the only genus that is considered as the invention. The examples further
illustrate details for the preparation of the compounds of the present invention. Those
skilled in the art will readily understand that known variations of the conditions and
processes of the following preparative procedures can be used to prepare these
compounds.

The compounds of the invention may be isolated in the form of their
pharmaceutically acceptable salts, such as those described previously herein above.
The free acid form corresponding to isolated salts can be generated by neutralisation
with a suitable acid such as acetic acid and hydrochloric acid and extraction of the
liberated free acid into an organic solvent followed by evaporation. The free acid 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 base and subsequent evaporation, precipitation, or crystallisation.

It may be necessary to protect reactive functional groups (e.g. hydroxy, amino,
thio or carboxy) in intermediates used in the preparation of compounds of the invention to -
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230 nm 25 HPLC system 5: Phenyl hexyl colum (250 x

21.20 mm Luna columm with 10 pm particle size),

eluting with apn isocratic mxture pf A ter + 0.1%

TFA, B: MeOH + D.1 % TFA at a flow fate 0ofi 20 m/mn

with UV det ect at 254 nm 30 Aff HPL
purificationpo Pfacti ons contai ni g produyct e
conbi ned apg-repge- dPiEenB't 0 gioveThel pi toms a

white or off- u- solkfpuk N sone , 0 t he

RSP
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systems used:" WD 2006/ 082412 PCT/'GB2006/ 000361 53
LC-MS nethod 1 Mcromass Platform LCT with a
Cl18-reverse- phaﬂ;e colum (100 x 3. ONImﬂ H ggifhs
Clipeus with 5! m particle size), efution with A

water +.0.1 % mcaldB
9 olj;MF‘Lm

! H
N o NaH

f DMF or THF

The mbnomers may be joined together by a range of standard chemistries. For example,
alkylation with a suitable aw-difunctionalised alkane can be effected in the presence of a
suitable base, for example a metal hydride and optional solvent. Suitable leaving groups
include halogen and sulfonate. Similarly, monomers may be joined by bis-acylation with a

Scheme 1

bis acid halide under similar conditions, Scheme 1.

An alternative methodology involves attachment of a spacer group incorporating a
second functional group, which subsequently allows attachment of a bidenetate linker
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Scheme 2
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IMS = industrial nethylated spirits EtOAc = ethyl
acetate 10 MPLC = Medi um pressure |liquid

w@ booersa4ayr aphy  DMVAP = 4- N, N- di net hyl am nopyr PdI/682006/000361

Intermediate 1 N I I 1I~Oy ,-"-ONH NO F FF 15
Internmediate 1 was prepared acc%dl ng to
W)2004/ 024700. Internediate 2 I~ OONH N 40
OF FF Pol yphosphoric acid (350 g) was suspended in
THE (1.9 1) and stirred, nechanically, 20 whil st
3-(trifluorongthyl)phenylurea (129 g),

4- cyanobenzal dehyde (100 g) and beszI acet oacetﬂate
(121.3 9) vveadded The resulting m xture was heat ed
at reflux ovewnight. The bulk of[the sol vent

evapor at ed aindey redu;s@d pressure @
parti vﬁn et B QAC NH The—eT gggk
was M ver TP aque K203, sBPYti on, lyal
brine, dried % X4) and evaporatgd. The resi dué

25 triturated i ethyl ether i,ye I nter @
2 as a yellow solidF WO 2006/ 08241 / GB2006/ 000

56 Yield: 216.6g (70% H-NI\/R(4OOI\/HZ DVBO- d6): B =
8.38 (1 H d), 7.84 (2H m, 780755(6Hn) 7.30

i) (-}-norephedrine
Cryst. DME ) (0001)2
—————
if) HCI i NH i) ROH RO™ H
N o

Scheme 3

'TITI
TITI

The monomers of Formula (Il may be prepared as racemates according to methods
described in W02004024700, W02004024701, GB2392910, W0200508263 and
WO02005082864. The monomers may be separated by chiral HPLC into their
enantiomers.

Alternatively the monomer (as a carboxylic acid) may be resolved by formation of

diastereomeric salts with a suitable chiral base, such as norephedrine, followed by

fractional recrystallisation, Scheme 3.
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(3H, m, 7.15 (2H, m, 5.13 (1 H d), 5.06 (1 H d),
5,39 (1 H d), 2.08 (3H, s). 5 Internediate 3 o' HO

wWOR06MR4E2 FF Internediate 2 (215 g, 0.54 nol PCTEB2006/000361

suspended in EtOAc (1.5 1) and I'M5 (500 m) was

added. The m xture was warnmed g ghtly by imersion in
a warmwater bath (ca. 402C) wuntil honobgeneous and
then treated, under nitrogefl, with Pd(OH)2 on igarbon

( g, 20% 1D ww, 50%water wet). The flask S

seal ed and eyacuated and t the m xture was

tirred

FewRacidit p of hydrggen HFHICKOHc e e picn I NDigyotection
r eni she Wad- TR AN kr_m‘mc iy f 40 . N4

thr ough hyf*o The filtrate was evapor at under
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(k#lélﬁn?}@sg 7 JW ?mim ate 3 'as a solid which was used
d| sleCt bAfo dsrheylﬁei tep. 15 Internmediate 4 N | O
HOlI NH NO 6 F FF mtgerrredlateS(lSGZg) was

N
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nor eghedri ne. The nf' xture becane hdhogeneous and t hen
beg odeposnt a lid. ?O After irring for ca.
6' B tHe ter ff aa shed wijh A4 2 R
L e frar. el bllddyth 309 Y
o}

E
vedanddlss |namn| oF'T'?ﬁttIPA
(c<a0 2.51) and a @wed to cool, <W|C>th st
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| PA and dried to give a white solid. This was F
Peleéme doned bet ween Et CAc and 2M HCl until all solid

E %H%Jnﬁtﬁ%l ré%tﬂb%@?ﬁé%%%ﬁa?o* %&gﬁé@ﬁ:&l&? E@%L}M {/Q is illustrated in

Behame#di ate 4 as a colourless foam (61.7 g). WO
2006/ 082412 PCT/ GB2006/ 000361 57 :

<5 <5

Pd(PPh
\/\O | ,Lmker\ A~ ( a)a HO l mker\
/k morpholine
N" "0
THF .
F . F F F
F F F F F F F F
N N
Hl T
(0] ¥~ O

ROH, EDC -Linker~

Y ROOYON N OR
Sy y
DMAP, DCM o o™N

Scheme 5

In some cases the ester corresponding to R* of compounds of Formula (li) may be
hydrolysed to a parent acid using suitable conditions, and then interconverted to other
esters using standard ester coupling conditions. Additionally, the acid may be converted
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Yield: 61.7 g (29% 'H NVR (400 Mz, DVBO-d6): 6
=12.48 (1 H, br s), 8.32 (1 H d), 7.88 (2H m,

WO 2009402454 (6H, m), 5.36 (1 H, d), 4.03 (2H, POT/GB2@6/000361

(3H, s), 1.18 (3H, t). 5 Internmediate 5 N Il o '--10
NH OF FF Internediate 4 (4%% g) was suspended in
toluene and treated with oxalyl chloride (18 g; 12.5

m Amidd& andioniey rc@m%ﬁndist i the thvaiflort tisiag etndaidhmBINGd¢ Rfniliar to
m xture was stirred at room

0

ﬁ%%’f"éﬂddP@‘%ﬁﬂ’LgCh %vol ution ceased and the nixture
vvas 1o honobgeneous (ca.l1 h). The solution was cool ed
and treated with diisopropylethylamne (20 m)
gd by a m xture of EtOH (
Qpy!l ethylamne (20 m).

ure bor 30 m n, t Dl uti on was &ii uc;ed
wi t hQEt m%@ﬁshed with 3 ger, s
i neMeNtti ed @ Iyand® evhpbratled to
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ey ARdi ate 5 as a pale yeF oam Yield: 40.3 ¢
' H-NMVR (400 MHz, CDCIBF: 6 = 7.72-7.39 (8H m,
5.95 (4 H, d), 5.58 (1yH, d), 4.15 (2HN q), 2.10 (3H, N
s), 1.%1 (3H t). 20 Ihtermediate 6 N I~ oY""lO '
NCH Il Fb FFI rmedi ate 6 was epared from

o 0 W2004/ 024 o

|ngg ‘R,bqlqz Y \HAN/jiLO/\ hMel o A[v]/ | \[V]/O;l\ﬁo/\

E{é ©* . x© ©\gg

F
Scheme 6

fter stirring at room

.Compounds of Formula (ll) containing a guanidine moiety in the linker group may be

prepared according to the method outlined in Scheme 6.

Compounds that are quaternary ammonium salts generally have counter-ions that are
derived from the alkylating agent used in the quaternisation, i.e reaction of a tertiary
amine with methyl iodide leads to a quaternary ammonium iodide. This counter-ion can
be exchanged to another counter-ion according to the method of Bach Nielsen, |
Frydenvang, Liljeforts, Buur & Larsen, Eur. J. Pharm. Sci, 24 (2005) 85-93. Compounds
containing alternative counter-ions may be expecied to have different

General Experimental Details:
All reactions were carried out under an inert atmosphere of nitrogen unless specified
otherwise.

Where products were purified by column chrorhatography on silica, ‘silica’ refers to silica
gel for chromatography, 0.035 to 0.070 mm (220 to 440 mesh) (e.g. Fluka silica gel 60),
and an applied pressure of nitrogen up to 10 p.s.i for accelerated column elution. All
solvents and commercial reagents were used as received.
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cooled to -10C under argon. Sodi um hydri de (60%

di spersion in mneral oil) (39421, 9.85 mmol) was
added and the reaction was stirred for 10 mn before
the addition of 5 bronpacetic acid. Stirring was’
continued for 1.5 h and then the reaction was quenched
Rreparative HRGGiepnqitionsy ) . The nmixture was diluted with

ﬁs%%m,ﬁ]@o m) and extracted with EtQAc (3 X 75

. € conbi ned organi c extracts were wash
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bet ween  Et OAc

15
wifan sgaiiie W’%i"}férOf ﬁawageé ﬂsé)ﬂa{oéFEA Radertenitie hoda{ogj FA@} @ flow
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GO ovarse-aas cagin (10 Z2Rets Cardisaslirgh PAR iR Bétigle
QZ@}' @IOtn’ig” wittea gQlient pf Aewatehe 166l foatnicHA,; Boacété’dntnleﬁé 0ar%
00 | n 0 h vent was . .re ey d
BBl el 8 RN bR S AR Buel LT
Mscﬁmsmedomh water (50 m) and brine (20 m), dried
(Na2sO4)
HPLC system 4:
C18-reverse-phase column (100 x 22.5 mm i.d Genesis column with 7 um particle
size), eluting with a gradient of A: water + 0.1% formic acid; B: MeOH + 0.1 % formic
acid at a flow rate of 5 ml/min and gradient of 1 %/min increasing in B. UV detection at
230 nm.

HPLC system 5:
Phenyl hexyl column (250 x 21.20 mm Luna column with 10 ym particle size), eluting
with an isocratic mixture of A: water + 0.1% TFA; B: MeOH + 0.1 % TFA at a flow rate

of 20 ml/min with UV detection at 254 nm.

After HPLC purification, fractions containing product were combined and freeze-dried
to give the product asa white or off-white solid. In some cases, where the compound
contained a basic centre, the product was obtained as the TFA or formate salt.

LC/MS Systems
The Liquid Chromatography Mass Spectroscopy (LC/MS) systems used:
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and evaporated to give Internediate 8 as a white
solid. 25 Yield: 426 ng (80% LC-Ms (Method 2): Rt

wWO@28402405 nmin, mz 399 [ MH] Internediate 9 REI/GB2006/000361

2006/ 082412 PCT/ GB2006/ 000361 59 Br' 0 O-1"0O1/-Br
Prepared according to: MIls, &3S.; Money, N J.;
Robi nson, P. M; Wwatt, C |. F.; Box B. G J. Chem
Sogus mReidgin Trans. 2: (1995) 4, 697-706. 5

&%&ﬂ%@{f%ﬂl%gwﬁh aéﬁ%reg%rsmggﬁ?e 5 ér%al(js(gp ¥ \%Oﬁm I-'ﬁSgins

entuudnans D aﬁré(é siié) glasbritvaith Ascdtert + onomemicaoid®: t o
0C. Sﬁ%}lu&f%q égﬁg erS|on in mneral oil)
pesien o0 ORI A& Hed and the reacti on
m xture was stirred until the effervescence had 10

3- Di brono ang (2.5 m) ,was added and
@fq?‘?rﬁng-'lmﬁs coﬂ?wﬂﬁ[gw? / for a * urther 1 h, after
ododoch time 1 M HOI (60 n1}35and di et Byl ether (60 ni)

e added. The orgam c hgyer was eparat ed and the
i@ eous sol utlon vvas further extrac ed W th diethyl
¢b.per (2 x 50 nfi)0. The or§anic extr&@ts were conbi ned
ggg washed with 1pater (505n1) and ggine (30 m),

gd (Na2SO4) and evaporated. The resi due was
pRODfi ed using MPLC 15 oB5silica gél eluting with 20%
%%c in pentang, Yield: égOS g (4159 LG M5 (Method
| ~

Rt412 mn, n12 550/ 2 [ MHH] Intermsdlate 11 N
,-""O N

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

LC-MS method 2
Micromass Platform LCT with a C18-reverse-phase column (30 x 4.6 mm

Phenomenex Luna 3 pm patrticle 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 ! split to MS with in-line UV detector)

MS ionisation method - Electrospray (positive and negative ion)

LC-MS method 3

Waters Micromass ZQ with a C18-reverse-phase column (30 x 4.6 mm Phenomenex
Luna 3 pm particle size), elution with A: water + 0.1% formic acid; B: acetonitrile + 0.1

% formic acid. Gradient:

Gradient — Time flow mi/min %A %B
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F 20 F Internmediate 11 was prepared in a simlar
manner fromlInternedi ate 5. The product was purified
wWo@eoosigisen el uting with DCM Yiel d: 65% WO 200B¢0D8B4@2/000361
PCT/ GB2006/ 000361 60 LC-MS (Method 3): Rt 4.10 mn,
mz 550/552 [MH#] Internmediategq4l2 N Il I~ o NOLi
FI1 FF 5 Imdazole (12 ng, 0.182 mmol) was dissol ved
.00 anhydrous THEQ(10 m ) @gmd sodi ung hydri de (60%
dispersion in nmneral oil) (7 ng, 0.175 mmol) was
Qdded. The reactPon nixt¥e was stPrred until the
g£Ehervescence had ceased mnd I nternggliate 10 (200 ny,
g 6364 nmol ) was deed. The reaction én xture was heat ed
8980C for 40 h2 after which time 72 was al l owed to
600!l and the sapgent was gyvaporateds Et OAc (40 m) and
water (40 10 m) were added and the organic | ayer was
separated. The aqueous solution was further extracted
Détettidnt-MAS, KIS, UG 001) selit tb MBavithrigding UVeddteda) s wer e

YD ARG nr Bb el oA L e s

purified wusing an (solute Si(ll) cartridge (10 Q)
'rr;]‘ vc\)/ith 0-20% Et OAc in pentane. Yield: 70 ng
: -M5 (Method 2): Rt 2.68 min, mz 538 [ MH]
Wiaters Victombes ZIBDNvith d C18-reverse-pi@siaiunii-{30L4 4.6 mm

Phenomenex Luna 3 pm patrticle size), elution with A: water + 0.1% formic acid; B:
acetonitrile + 0.1 % formic acid. Gradient:

Gradient — Time flow mli/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 i split to MS with in-line UV detector)
MS ionisation method - Electrospray (positive and negative ion)

NMR Spectrometers
NMRs were run on either a Varian Unity Inova 400 MHz spectrometer or a Bruker
Avance DRX 400 MHz spectrometer.

Abbreviations used in the experimental section:
DCM = dichioromethane |
THF = tetrahydofuran

DMF = N,N-dimethylformamide

DIPEA = di-isopropylethylamine

RT = room temperature

HATU = O-(7-Azabenzotriazol-1-yl)-N,N,N', N/ -



F FF Internediate 11 (150 ng, 0.27 mmol) was
di ssolved in acetonitrile (10 m) and i mdazole 20

w@ 2bé/osag12 1. 636, mmol ) and K2CO3 (226 ng, 1. 63CTGBR(06/000361
wer e added. The reaction was heated at 702C for 7 h
and then, after allowng to coals the sol vent was
evaporated. The residue was dissolved in EtOAc (100

mrbn@ﬂ@m&mﬁﬁéwm&apmh%shed wi th water (50 ni)
and brine (40 M%, dried (Na2SO4) and evaporated. The

BF@&JBQU%%?&?GB%?‘F' ied by chromatography on an Isol ute

§bél_-ltémé‘fglbh crbd®19) eluting with 0-20% MeOH in
Et OAc LC—?/B (K)r/g,thodz Rt 2.68 min, nmz 538

Rivegtention2intss/ 082412 PCT/ GBZOO6/ 000361 61 -
5 EDtes 1esi{dvhethifédmiho)profyiPB-BihylchkBodimidehydioohieridedi at e

ared fromliInternediate 1 and
éég‘dfﬂme tgﬁ%e by a sinmilar 5 procedure to that
red isopraphlealcahot hesi s of Internediate 10. Yield: 45%

70/4.79 mz 620/ 622
M’% W@W@P@e@aﬁﬁwr‘* ; OmNnBr N 6 F FF[ Miuo-Jr

Et0Ay fethyiedoetald vvas pr epar ed in a simlar manner from
di,at e rified. on Isolute Si 11
10 &@ﬁ‘?ﬂ 8'”81*%{?? C'UO%"EPQE?@C i n cycl ohexane.
MNij:4N%dhﬁeﬂh¢amo(pm|h@d 2): Rt 4.89 mn, mMz
620/ 622 [ M+]

Intermediate 1

-0 [ NH

A

15 Intermediate 1 was prepared according to W02004/024700.

o
Qg

Polyphosphoric acid (350 g) was suspended in THF (1.9 1) and stirred, mechanically,
20  whilst 3-(trifluoromethyl)phenylurea (129 g), 4-cyanobenzaldehyde (100 g) and benzyl
acetoacetate (121.3 g) were added. The resulting mixture was heated at reflux overnight.
The bulk of the solvent was evaporated under reduced pressure and the residue

Intermediate 2

partitioned between water and EtOAc. The organic phase was washed with water,
aqueous K,COj3 solution, water, brine, dried (Na,SO,) and evaporated. The residue was
25  triturated with diethyl ether to give Intermediate 2 as a yellow solid.
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Internediate 16 N Il OUOono H NOF FF

Intermediate 3 (7.0 g, 15.4 mmol) was di ssolved in DCM
W@ Z®omsH12 EDC (5. 02 g, 26.2 WO 2006/ 082412 PCT/GB2006/000361

PCT/ GB2006/ 000361 62 mmol) and DVAP (2.34 g, 19.2

nol ) were added and the solutigg was stirred for 5

mn before the addition of

Yieldt 2i6.edy@rs- 2H pyr an- 2-yl oxy) et hanol (3.19 g, 21.9

. m e S d,t tand a r..24
8 R Tma st A= np { abuLeRidecn” 740 6 gt m. 700
@Hi, 80, 1.0 804 n)a5.93 ¢l 106 ¢ H, Bes. 82 61, 1d),rBg08{3H, whs
chr omat ogr aphed on 5 silica gel using 0-10% EtQAc in
DCM as eluent, giving Internmediate 16 as a pale yell ow
mieiaRdiatenl . Yield: 7.49 g (81 %9 LC- M5 (Method 2): Rt
3.82 mn, nmz 530 [MH#] 10 Ipternediate 17 N |1 O
HO ,--,0 NYOH N-OO F FF-Intiernedi ate 16 (2.00 g,
3.78 nmmol ) was dissolved in (50 M) and the
solution was cooled to 09C er nitrogen. Sodium
hydri de (60% di spersion in{niheral oil) (378 ny, 9.45
mmol ) was added portion WPsg ald the reaction was
stirred for 15 min. The 15 erature was reduced to
-102C and bronoacetic acid added (526 ng, 3.78
mmol ). The reaction was stir ilst being all owed
to warmto RT over 2 h, before gbei ng quenched by the
addi tion of sat. aqueous NH4CI. The product wa

lelarmagiatec? (215 8. 064 €D W gusAARAACHB EXOAB( el 267 M5 (500 i) was
£3dcUaThS MMRIrE WRSIRAetislidhtpdy RhmbRfH iRalvi@maRdter bath (ca. 40°C)

untilihomogeneous and then treated, under nitrogen, with Pd(OH), on carbon (20 g, 20%

w/w, 50% water wet). The flask was sealed and evacuated and then the mixture was
stirred under an atmosphere of hydrogen whilst keeping warm by replenishment of the
warm water bath. After ca. 4-6 h, the flask was evacuated and the mixture filtered through
‘hyflo’. The filtrate was evaporated under vacuum and the residue triturated with diethyl
ether to furnish intermediate 3 as a solid which was used directly in the next step.

Intermediate 4

-

Intermediate 3 (156.2 g) was suspended in IPA (1500 ml) and treated with L~(-)-
norephedrine. The mixture became homogeneous and then began to deposit a solid.
After stirring for ca. 6 h the solid was filiered off and washed with IPA and sucked as dry
as possible on the filter. The cake was removed and dissolved in a minimum amount of
hot IPA (ca. 2.5 ) and allowed to cool, with stirring, overnight. The mixture was filtered
and washed with IPA and dried to give a white solid. This was partitioned between EtOAc
and 2M HCI until all solid had dissolved. The organic layer was washed with brine, dried
(NaxS0Q,) and evaporated to give Intermediate 4 as a colourless foam (61.7 g).
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finally dried (Na2SO4). Evaporation gave a brown oil

whi ch was | oaded onto an |Isolute 20 NH2 cartridge (25
w@ooc/ok1zartri dge was flushed with acetonitriP&r/aBeos/000361

then the product was eluted with 2% conc. HC in

acetonitrile. The solvent was rgduced and the residue

was re-dissolved in MeOH (100 m). Conc. HC (3 m)

V@@ @ﬂe;llqjggg%i after 30 min the solvent was reduced.

(r&wrﬁf@pom DNSO-Gain 11 (b bESh BORH1LH by 4 (2M, M), 7 79754

)] 986 PfH, 1) M.6¥32H, The. 6 @ 6f, 1Wa3AX racted into
c 25 E)f:%x) )an@% heazorrblﬁed ;or\gﬁ(l cst)vvere washed
W|th wat er and brine, dried (Na2SO4), and evapor at ed.
IS mcRtadwe was purified using HPLC system 2 and
Internediate 17 was obtai ned Nas a white solid. Yield:
450 ng (24% LC-MS (Method 2):jRt 3.16 min, nmlz 504
WMH + 30 Internediate 18 WO 2Q06/ 082412

PCT/ GB2006/ 000361 63 N FF Ii FO/NN OI 0O0"~0
| NNO-o0o O NO-~I . FIR ,~F N Internediate 18
was prepared from I nterngdda and 0.5 equival ents
of 1,12- di bronododecane by il ar procedure to
that used in the synthesi s-of&\tﬂer medi ate 10. LG M

(Method 2): Rt 5.56 mn, mz R7F[ MH 2xTHP] + 5
Internediate 19 N Il O FF

intermediate 4 (47.6 g) was suspended in toluene and treated with oxaiyl chloride (18 g;
12.5 ml). The mixture was stirred and treated with DMF (20 drops). The resulting mixture
was stirred at room temperature until gas evolution ceased and the mixture was
homogeneous (ca. 1h). The solution was cooled and treated with diisopropylethylamine
(20 mi) followed by a mixture of EtOH (20 ml) and diisopropylethylamine (20 ml). After
stirring at room temperature for ca 30 min, the solution was diluted with EtOAc and
washed with 2M HC!, water, aqueous KoCOs, water, brine, dried (Na,SO4) and
evaporated to a brown foam. Chromatography on silica gel, eluting with 0-20% EtOAc in
DCM as eluant, gave Intermediate 5 as a pale yellow foam.

Yield: 40.3 g (79%)

'H-NMR (400 MHz, CDCl3): 8 = 7.72-7.39 (8H, m), 5.95 (1H, d), 5.58 (1H, d), 4.15
(2H, g), 2.10 (3H, s), 1.21 (3H, 1).

Intermediate 6

Intermediate 6 was prepared from Intermediate 1 according to W02004/024700.

Intermediate 7
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royYO~~0 NBr ~ NOF FF Internediate 19 was obtai ned
as a by-product in the synthesis of Internediate 18.

wa ahMBs ¢kt hod 2): Rt 5.43 min. 10 I nterned atBCRGBMN06/000361

I 1 ~ O~O~-ONBr N-O F 6lFF Internediate 20
was prepared from I nternedi ateggs and

1, 8-di bronboctane by a simlar procedure to that used
in the synthesis of InterrrediHate 10. The product was
purified on 15 an Isolute Si {Il cartridge eluting with
20% Et OAc i n cycl ohexane, t by HPLC system 4.

Yield: 17%LC M5 (Method 2): 4.92 min, mz 720/ 722
[MH] Internediate 21 [ Q82412

PCT/ GB2006/ 000361 64 | NG ~Br NO F FF

I nternediate 21 was preparédNr®m Internediate 16 and
1, 3-di br onopr opane bya sim | procedure to that used
in the synthesis of |nterfediate 10. The product was
purified on an Isolute SIFIl cartridge eluting with

I%%(}/?ngaia &5 {1”6& J,CJ&I‘ r%)r%%mﬁ/aSSdis\go‘ﬁ)eg:in BE/I%Q (35 ml) and the solution was
cooled to —102C under argon. Sodium hydride (60% dispersion in mineral oil) (394 mg,
9.85 mmol) was added and the reaction was stirred for 10 min before the addition of
bromoacetic acid. Stirring was continued for 1.5 h and then the reaction was quenched
with sat. NH4CI (10 ml). The mixture was diluted with 1M HCI (100 mi) and extracted with
EtOAc (3 x 75 ml). The combined organic extracts were washed with water (100 ml) and
brine (50 ml), dried (NaxSQ,4) and evaporated. The residue was taken up into acetonitrile
(20 ml) and loaded onto an isolute NH, cariridge (25 g). The cartridge was flushed with
acetonitrile (250 ml) and then the product was eluted with 2% conc. aqueous HCI in
acetonitrile (350 ml). The fractions containing the product were combined and the volume
reduced. The residue was partitioned between EtOAc (150 ml) and 1M aqueous HCI (75
mi). The organic layer was separated; washed with water (70 mi) and brine (50 ml), dried
(Na,S0O,) and evaporated. The product was obtained as a pale cream foam.

Yield: 1.63 g (85%)

LC-MS (Method 2): Rt 3.67 min, m/z 488 [MH"]

Intermediate 8
o)
(\NJLO/\<
(\N/\/N\)
XOTN\)

o)

Boc-Piperazine (0.5 g, 2.69 mmol), 1,2-dibromoethane (253 mg, 1.34 mmol) and
NaHCOs (564 mg, 6.72 mmol) in acetonitrile (20 ml) were heated at 90°C for 17h. After
cooling to RT, the solvent was removed and the residue was dissolved in EtOAc (80 ml).
The organic solution was washed with water (50 ml) and brine (20 ml), dried (Na2804)
and evaporated to give Intermediate 8 as a white solid.

Yield: 426 mg (80%)

LC-MS (Method 2): Rt 0.34/2.05 min, m/z 399 [MH"]

intermediate 9



10

15

20

LC-MS (Method 2): Rt 4.40 min, mz 650 [ MH]
Internediate 22 N |1 | FF OF wuo o". ,0 N-~ON i /

WO 206082412 ON OYN N O"', n O F OFF Il N 10PCT/GB2006/000361

Internmediate 8 (129 ng, 0.32 mml) was dissolved in

DCM (1 m) and treated with TFAA41l m) for 30 mn. The

vol atil es were evaporated and the resi due was

di ssol ved in acetonifle (d~ob)ANaHCO3 (485 ny,

5.77 mmol ) and Internediate 21 (420 ng, 0.65 nmol)
Resparesdigedrdingdo:titls, s 8¢ MapmeyriN Ju Rebingen, ik . dllatiC. 8 e Box, B.
or . e V. d and the residue

{Ef éjz'f égﬁvmsgg F[))%ﬂnangﬁ% ﬁ‘é"?l%ﬁ)%ﬁ%‘e@???foﬁ tered. After

removal 15 of the solvent the product was purified on

; Si Il cartridge (2 g) eluting with 0- 10%
%ﬁfﬁ%@& Yield: 15% LCM (Method 2): Rt 2.84 mn,
mz 1337 [ MH#] 20 Internedi gte 23 WO 2006/ 082412
PCT/ GB2006/ 000361 65 I~ ~I 0O O-"ONNNO"OO NO
QA.NFFI i FF FF To a mfture of Internediate
20(110 ng, 0.153 mmol ) and® CB (40 ng, 0.478 mmol)
in acetonitrile (5 m) Atas g0 dr et hyl ami ne in THE
(77 pl, 0.153 mml). The reag¢s 5 m xture was
heated at 80C for 24 h. Th::/@l vent was renoved and

the residue was E
Fr

Intermediate 1 (2.00 g, 4.66 mmol) was dissolved in anhydrous DMF (40 ml) and the
solution was cooled to 0°C. Sodium hydride (60% dispersion in mineral oil) (280 mg, 7.00
mmol) was added and the reaction mixture was stirred until the effervescence had
ceased. 1,3-Dibromopropane (2.5 rhl) was added and stirring was continued at 0°C fora
further 1 h, after which time 1M HCI (60 ml) and diethyl ether (60 ml) were added. The
organic layer was separated and the aqueous solution was further extracted with diethyl
ether (2 x 50 ml). The organic extracts were combined and washed with water (50 mi)
and brine (30 ml), dried (Na;SO,) and evaporated. The residue was purified using MPLC
on silica gel eluting with 20% E1OAc in pentane.

Yield: 1.05 g (41%)

LLC-MS (Method 3): Rt 4.12 min, m/z 550/552 [MH"]

Intermediate 11

Intermediate 11 was prepared in a similar manner from Intermediate 5. The product was
purified on silica eluting with DCM.
Yield: 65%
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purified on an Isolute Si Il cartridge (2 g) eluting
wth 0-1 % NH3 in EtOQAc as eluent. Yield: 66 ng (65%

wa doMBsuhet hod 2): Rt 3.79 min, 1324 m z [ MH]PCT/GB2006/000361

Internmediate 24 N Il O ,--"0I1. NNz O7,00, a OF
FF Internediate 24 was prepareggh frominternediate 1
and 1.2 equival ents of nethyl 4- (brononethyl)benzoate
IUSIME(MetRbdTBY: RE 4R0GSAdHLSs0BsRhpH Used for the
synthesis of Internediate 10. 15 Yield: 80% LC M5
(Method 2): Rt 4.29 min, mz 578 [MH+ Internediate
iREertedidtetk ~OY -ONOOH O F 611 FF W

2006/ 082412 PCT/ GB2006/ 000361 66 Internediate 24 (320
my, 0.55 mml) was dissolve@f in THE (15 M) and 1 M
NaOH j5 m) was added. MeQW (1 m) was added to aid
was stirred at RT for 2
h. The reaction m xture fasJacidified with 1 M HC and
extracted with Et CAc. “1 omgari ¢ thayer was
separated, washed with wa N*&md b ne, dried (Na2SO4)
and 5 evaporated. The prod was purified using HPLC
system | and obtai ned as ite foam

Fr

Imidazole (12 mg, 0.182 mmol) Was dissolved in anhydrous THF (10 ml) and sodium

hydride (60% dispersion in mineral oil) (7 mg, 0.175 mmol) was added. The reaction
mixture was stirred until the effervescence had ceased and Intermediate 10 (200 mg,
0.364 mmol) was added. The reaction mixture was heated at 80°C for 40 h, after which
time it was allowed to cool and the solvent was evaporated. EOAc (40 ml) and water (40
ml) were added and the orgénic layer was separated. The aqueous solution was further
extracted with EtOAc (2 x 50 ml) and the organic extracts were combined, washed with
water (50 ml) and brine (30 ml), dried (Na»,SQ,) and evaporated. The residue was purified
using an Isolute Si(ll) cartridge (10 g) eluting with 0-20% EtOAc in pentane.

Yield: 70 mg (36%)

LC-MS (Method 2): Rt 2.68 min, m/z 538 [MH"]

Intermediate 13

B N
N*O '~

Fr
Intermediate 11 (150 mg, 0.27 mmol) was dissolved in acetonitrile (10 ml) and imidazole
(111 mg, 1.636 mmol) and KoCO; (226 mg, 1.636 mmol) were added. The reaction was
heated at 70°C for 7 h and then, after allowing to cool, the solvent was evaporated. The
residue was dissolved in EtOAc (100 ml) and the solution was washed with water (50 ml)
and brine (40 ml), dried (Na-SO,) and evaporated. The product was purified by

chromatography on an Isolute Si(ll) cartridge (20 g) eluting with 0-20% MeOH in EtOAc.
LC-MS (Method 2): Rt 2.68 min, m/z 538 [MH"]
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Yield: 128 ng (41% LC-MS (Method 2): Rt 3.86 mn, nmz
564 [MH+ 10 Internediate 26 N Il O~ON-~ 1 O

wWORM6/08242 FF I nternedi ate 26 was prepared froPCT/GB2006/000361

Internmediate 1 and 1.2 equival ents of nethyl 3-
(brononet hyl ) benzoate using a fgfn |l ar procedure to
that used for the synthesis of Internediate 10. 15
Yield: 83%LC-MS (Method 2): Rt 4.28 min, mz 578

% + Internediate 27 N Il I~ ovo/ Oi I OH N
termegiate 34 | nt er nedi ate 27 was prepared by a sinilar
method to Internmedi ate 25nfrom Internedi ate 26.
Yield: 29% LC-M5 (Method 2): Rt 3.92 min, mz 564
[MH+ 25 Internediate 2 2006/ 082412

PCT/ GB2006/ 000361 67 N I 00
0 N/\/\/\/\,Br
NAO
F
FF

Intermediate 14 was prepared from Intermediate 1 and 1,8-dibromooctan.e by a similar
procedure to that used in the synthesis of Intermediate 10.

Yield: 45%

LC-MS (Method 3): Rt 470/4.79 min, m/z 620/622 [MH]*

Intermediate 15

Intermediate 15 was prepared in a similar manner from intermediate 5 and purified on an
Isolute Si Il cartridge eluting with 0-25% EtOAc in cyclohexane.
Yield: 57% ‘

'LC-MS (Method 2): Rt 4.89 min, m/z 620/622 [MH"]

Intermediate 16

Intermediate 3 (7.0 g, 15.4 mmol) was dissolved in DCM (75 ml). EDC (5.02 g, 26.2
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Nv-N NOOI F FF Internediate 28 was prepared

fromlinternediate 5 and 1 equival ent of N-(3-
whe@aogsopyl ) pht hal i m de using a simlar procePCF/6B2@6/000361

that used to prepare Internediate 10. 5 Yield: 69%

LC-M5 (Method 4): At 4.19 min, gz 617-[VH +

Intermediate 29 N Il 0 ,--~ONNH2 N O ~ | FFF

rﬂn@nol ah& DeP Sﬂr @8 9(28RRA ol Wersladti@diang khe sugtiodiwas ativedifor 5 min

oefors tvﬁécﬂqﬁﬂwa% %@ea@ﬁv%r%ef%fé{q?ﬁ%?ﬁw&ﬁi@;ﬁ 4128 2o sy e

mikturé fa afivied tB etandek RITifbres! aidethe apstical with 1M Bgueous NaxCO3

resi due wa ade ont

Db iec ol 090307 ahf uPorde Ay fosu AT iRl Ratporapied on
ﬂto@@@ﬂsnﬁ@ﬁ-ﬁ%&t@kc\dm DIC2A4 dltBnti giving Mtdde@diate 16 as a pale yellow
EvaB t| on gave the desired product as a cream foam
WEOHE 2" 422 g (61 %9 LC-MB (Method 3): Rt 2.46 nin,

Yibig: %83 o8+ Internediate 30 WO 2006/ 082412

P&MS%/%G%%BOP{?Q%Z n?ﬁ m}\'és'o[wﬂf ~Ol NU-'/~-N NOF

Intermediéte 17

Intermediate 16 (2.00 g, 3.78 mmol) was dissolved in DMF (50 mi) and thé solution was
cooled to 0°C under nitrogen. Sodium hydride (60% dispersion in mineral oil) (378 mg,
9.45 mmol) was added portion wise and the reaction was stirred for 15 min. The
temperature was reduced to —10°C and bromoacetic acid was added (526 mg, 3.78
mmol). The reaction was stirred whilst being allowed to warm to RT over 2 h, before
being quenched by the addition of sat. aqueous NHCI. The product was extracted into
EtOAc (3x) and the combined organic extracts were washed with watér then brine and
finally dried (Na,SQ,). Evaporation gave a brown oil which was loaded onto an Isolute
NH; cartridge (25 g). The cartridge was flushed with acetonitrile and then the product was
eluted with 2% conc. HCl in acetonitrile. The solvent was reduced and the residue was
re-dissolved in MeOH (100 ml). Conc. HCI (3 ml) was added and after 30 min the solvent
was reduced. The residue was treated with 1M NaOH (30 ml) in MeOH (100 ml) and the
solution was acidified by the addition of 1M HCI. The product was extracted into EtOAc
(8x) and the combined organics were washed with water and brine, dried (Na;S0O,), and
evaporated. The residue was purified using HPLC system 2 and Intermediate 17 was
obtained as a white solid.

Yield: 450 mg (24%)

LC-MS (Method 2): Rt 3.16 min, m/z 504 [MH]*

Intermediate 18



FF Internediate 30 was prepared fromlInternedi ate 5
and 1 equival ent of N (5- bronopentyl)phthalimde

W@ 20608A15I m | ar procedure to that used to prep&r/6B2006/000361

10

15

Intermediate 10. 5 Yield: 39% LC-MS (Method 3): Rt

4.28 mn, mz 645 [MH+ Intergzdiate 31 N Il I~ o
~ON~~NH2 NLO OF FF io Internediate 31 was

prepared from Intergediate 30 a usihg a simlar
procedure to that sed to prepare: rmedi ate 29.
Yield: 74% LC M ( hod 3): Rt 2. S%@n, mz 515
[MH + 15 Interned e 32 NN Il Qs NOQNF F
6-11r,'r |, i, FFJFIF Internediate Z\ﬁ I37§ ng, { 077
nol ) wag df s¥ola7ey N n ~707T0

t hi ocar bowyl di pyr ﬁ%o (89 ng, O0.38 ) was added.
The sol uti on was a wed to stand a T for 48 h. The
sol vent was renpve Fthe residue

chr omat ogr aphed WO 20067 082412 PCT/ GB2006/ 000361 69

Intermediate 18 was prepared from Intermediate 16 and 0.5 equivalents of 1,12-
dibromododecane by a similar procedure to that used in the synthesis of Intermediate 10.
LC-MS (Method 2): Rt 5.56 min, m/z 1057 [MH-2xTHPT*

Intermediate 19

A LO)/O\/\O I N/\/\/\/\/\/\/Br

Intermediate 19 was obtained as a by-product in the synthesis of Intermediate 18.
LC-MS (Method 2): Rt 5.43 min.

Intermediate 20

LO/\rO\/\O Y i/\\/\/\/\/Br
N" O

- 4
LF
Intermediate 20 was prepared from Intermediate 16 and 1,8-dibromooctane by a similar

procedure to that used in the synthesis of Intermediate 10. The product was purified on
an Isolute Si ll cartridge eluting with 20% EtOAc in cyclohexane, then by HPLC system 4.

Yield: 17%
LC-MS (Method 2): Rt 4.92 min, m/z 720/722 [MH*]

Intermediate 21
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on an Isolute Si Il cartridge (10 g) eluting wth
50-80% Et CAc i n pentane. The desired product was

wWo@bitaosmw2 as a col ourl ess gum Yield: 263 ng (PSE&B2006/000361

LC-MS (Method 2): Rt 4.66 min, mz 1015 [MH+ 5
Internediate 33 N Il Il I~ ~lggos O NOONAI 1| I
FFb FF FF Internediate 33 was prepared from
Internediate 31 by a nethod simlar to that for the
10 synthesis of Intermediate 34 Yield: 63%LC M5
(Method 3): Rt 4.63 min, mz [MH+ Internediate
34 FFF FHHN OH O/N"-N) 15 0 Fi O Prepared

according to Bartoli,oSo;_A /@\5 Ki |l burn, J.
6- 9422.

D. J. Og. Chem: (2008) 6 I nternedi ate
35 Nil N/ ~FFFOHH\u1 - 0O N~N OHNOO
ON

F

FF

Intermediate 21 was prepared from Intermediate 16 and 1 ,3-dibromopr6pane by a similar
procedure to that used in the synthesis of Intermediate 10. The product was purified on
an Isolute Si Il cartridge eluting with 20% EtOAc in cyclohexane.

Yield: 65% ‘

LC-MS (Method 2): Rt 4.40 min, m/z 650 [MH"]

Intermediate 22

N
il
F F
(o] F
LO)/O\/\O | N/\/\N/\
N)*o K/N\/\N/\ O N /L/j
F (0]
Fr

Hl
N

Intermediate 8 (129 mg, 0.32 mmol) was dissolved in DCM (1 ml) and treated with TFA (1
ml) for 30 min. The volatiles were evaporated and the residue was dissolved in
acetonitrile (15 ml). NaHCO; (485 mg, 5.77 mmol) and Intermediate 21 (420 mg, 0.65
mmol) were added and the reaction mixture was heated at 80°C for 24 h. The solvent
was evaporated and the residue treated with DCM and the mixture filteréd. After removal
of the solvent the product was purified on an Isolute Si Il cartridge (2 g) elutihg with O-
10% MeOH in DCM.

Yield: 15%

LC-MS (Method 2): Rt 2.84 min, m/z 1337 [MH*]

Intermediate 23
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FFI 61-1i FFFF F 20 Internediate 34 (181 ny,
0.41 mmol) was dissolved in 20% TFA in DCM (20 m ) and

wao bae/osaizt i on was all owed to stand at RT for BCTGB2006/000361

Tol uene was added, the solvents were WD 2006/ 082412
PCT/ GB2006/ 000361 70 evaporat@$ and t he resi due was
re-dissolved in DM (20 m). Internediate 7 (400 ny,
0.821 mml) and PIPEA (1 nl) were added, Nfol | owed by
HATU (343 ng, O. . The sol utionijwas all owed
to stand at RT [ i ndi hete reaction
(30 mn) and The residue

was di_ssob *gani@. o
sol uti was h with sat. aqueous NaH®E (100ln)),
water (50 m) ang %rlne (50 m). Afte dryi ng over
Na2SO4, the sol was renoved to gi r esi due

whi ch was puri E)y chr omat ogr aphy, m an | solute Si

Il cartridge (10 g)FeI uting with 60% EtQOAc in

pent ane, 100% Et OAc then 10% MeOH in EtOQAc. Yield; 279

ng (57% 10 LC- M5 (Met hod 32) Rt 4.30 mn, mz 1180
Tavixtureof bvteragdigie2®d 1Qmg, P.153 mn@l}@nd@aﬁq%;{@ mg,0.478 mmol)
lﬁ%cet’oﬂﬁrﬁé (@rﬂl) Va8 2d8ed'BW eﬂfy@ﬁﬂrﬁ@iﬂ THRO@Y lunoersaeathal.erhé reaction

'yl "al cohol using a'simlar 15 nethod to that .
msxéuemas haatedpate%)a@ den hhofhe salvnte@s dpmoved aryg tegesidue was
;ﬂr‘?ﬁg?% |§&e@t{§;§?ﬂ caMrdd® (23)) BRitiRY With O 76 A i MidiAc as eluent.
Yield: 66 mg (65%)

LC-MS (Method 2): Rt 3.79 min, 1324 m/z [MH"]

Intermediate 24

Intermediate 24 was prepared from Intermediate 1 and 1.2 equivalents of methyl 4-
(bromomethyl)benzoate using a similar procedure to that used for the synthesis of
Intermediate 10. ‘

Yield: 80%

LC-MS (Method 2): Rt 4.29 min, m/z 578 [MH]"

Intermediate 25
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N Il o-"-"-ONIOH | NOO F 6-y"F F20 0
Internmedi ate 37 was prepared fromliInternediate 36 by a

warewsls1et hod to that used for the preparat PONG82006/000361

Internmediate 7. Yield: 84% 25 LC-M5 (Method 2): Rt
3.77 min, mz 500 [ MH#] WO 20064#82412
PCT/ GB2006/ 000361 71 Internediate 38 NN I~ OHHO

inférmedizfd M\320 ng OSB“N\WNQN% @sﬁwe@mfﬁﬁﬁ & mi)lan&FM NaOH (5 mi)

ISR ol asiantigd 4AIREOidranhe feagion wassfiep at AT

fond hDWR&Pea{cﬂoﬁhﬁxtu\%fvﬁastﬁcﬁﬁﬁd\/\ﬁm 1M HoVeand efiradigad witthEtDAC. The
953 t he 0.| uti,on

2.51 mMmo
ORI a% Aeatated asen it SRR DM Gatnib RS0y and
BvapokdtedVE He3ftotiot vas Pueifiéd/bsing $1Fe Cagpetent @ cindrabtdiled as a white
£0e5| due was dissolved in EtOAc (200 m). The organic
Muti on was washed with aqueous NaHCO3 (100 ni),
Vigtden 28 by (4t 90) and br| ne (50 m). After drying

> I ed to give a brown oil
miﬁ%thaégfﬁgf '8 %@z%{]‘ﬁmt ography on an |solute
cartridge(25 g) eluting with 0-7% MOH in '

d: 800 ng (65% LG M5 (Method 3): Rt 3.05

Si
ﬁtt?]rme?ﬂl%t 80 [MH+] 15 Internediate 39

N
i

o)
/‘o'li o~
N0

F
EF

Intermediate 26 was prepared from Intermediate 1 and 1.2 equivalents of methyl 3-

(bromomethyl)benzoate using a similar procedure to that used for the synthesis of

Intermediate 10.

Yield: 83%

LC-MS (Method 2): Rt 4.28 min, m/z 578 [MH]"

Intermediate 27

Intermediate 27 was prepared by a similar method to Intermediate 25 from Intermediate
26. '

Yield: 29% .

LC-MS (Method 2): Rt 3.92 min, m/z 564 [MH]"

Intermediate 28



NN Il Il OHHOHONNOH NOOI OONFF I i FFFF
Internmediate 38 (800 ng, 0.74 mmol) was dissolved in
wake/®4md ) and nor pholine (648 ng, 7.45 nmol P)CEOB2006/000361
tetraki s(tri phenyl phosphi ne) pal | adi um(0) (30 ng, 0.026
mol ) were added. The mixture gyas stirred at RT.
After 3 h the mixture was diluted with Et OAc and 20
the sol ution was washed w Nh 10% aqueous HCl and
brine. After drying (Na2SO¥), the solvent was
evaporated to give a soli ich was triturated wth
di et hyl ether. The di-acj was obtai ned as a yel |l ow
solid. Yield: 742 ny Met hod 3): Rt 2.70
mn, mz 1000 [ MH] 2 2

PCT/ GB2006/ 000361 72 |t §r rRediCat 00 "'~O
N'---"Br NOF FF Inter iate 40 was prepared from
Intermediate 5 and 1, 5-di entane by a simlar 5

nmet hod to that used for the synthesis of Internediate
Wmedefy 7158 et e Mooy o' i T Baylliens or nece-
tbdblnopre@yl)phthahmlde using a similar procedure to that used to prepare Intermediate
10. :
Yield: 69%

LC-MS (Method 4): Rt 4.19 min, m/z 617 [MH]*

Intermediate 29

Intermediate 28 (882 mg, 1.43 mmol) was dissolved in IMS (45 ml) and 2M methylamine

in THF (8.6 ml, 17.2 mmol) was added. The solution was stirred at 50°C for 24 h and the

volatiles were evaporated. The residue was dissolved in MeOH and loaded onto an’
Isolute SCX-2 cartridge. After flushing with MeOH, the product was eluted with 2M NH; in

MeQOH. Evaporation gave the desired product as a cream foam.

Yield: 422 mg (61%)

LC-MS (Method 3): Rt 2.46 min, m/z 487 [MH]"

Intermediate 30
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I\ FFF 10 Internediate 41 was prepared from
Internmedi ate 4 and 1 equi val ent of N nethyl pi perazi ne

whooa/08d4mi | ar nethod to that used in the synt hpST/€BoG06/000361

Internmedi ate 38. The product was purified by SCX
chromat ography. Yield: 93% 15 l1gg& M5 (Method 4): At
2.10 mn, mz 484 [MH#] Internediate 42 N Il O (N
NH > ,O/NJ NO O6-t~ F | I nternedi ate 42 was
prepared fromlinternediate 4 and 1 equival ent of N Boc
pi perazi ne WO 2006/ 08241 CT/ GB2006/ 000361 73 by a

simlar method to that qu in the gynthesis of
| nt er nedi at e 38. Th%g Riowas~ ed wi t hout
chromat ogr aphi c purificatian. Yielld: % LC- M5 ( Met hod

4): Rt 3.56 nin, mz 568 |M° 5 I%hterfediate 43 o CH
NNINo~JF FF Inter ate 43 was prepared from
Internmediate 41 by a simYa l;msthodtothat used for
the preparation of Internedifate 7.

Intermediate 30 was prepared from Intermediate 5 and 1 equivalent of N-(5-
bromopentyl)phthalimide using a similar procedure to that used to prepare Intermediate
10. -

Yield: 39%

LC-MS (Method 3): Rt 4.28 min, m/z 645 [MH]"

Intermediate 31

Intermediate 31 was prepared from Intermediate 30 a using a similar procedure to that
used to prepare Intermediate 29. ‘

Yield: 74%

LC-MS (Method 3): Rt 2.50 min, m/z 515 [MH]*

“Intermediate 32

Intermediate 29 (372 mg, 0.77 mmol) was dissolved in DCM (15 ml) and 1,1-
thiocarbonyldipyridone (89 mg, 0.38 mmol) was added. The solution was allowed to
stand at RT for 48 h. The solvent was removed and the residue was chromatographed



10

15

20

10 Yield: 29% LC-MS (Method 4): Rt 2.22 min, mz 542
[MH] Internediate 44 N Il o ONNOH y I NOOF

wo2006/081t12r medi at e 44 was prepared from | nt er medi/aBe004/200361

by a simlar nethod to that used for the preparation
of Internediate 7. Yield: 93%Ilgg M5 (Method 4): Rt
3.61 mn, nmz 628 [MH#] 20 Internediate 45 WD

&O&Aﬁs@&i’é@ﬂl B4y lo%&%@@@! &Q{ﬂi’gﬁﬂnlt\llw Z@BN/J\%tG\Acluﬁ)Bbhtgng Tr@Fdeswed
~ Yy

FFEOWtWF@PWEﬁdaﬂs@ Q@OWSEP@pared fromIntermediate 44
aod: Sodmgqesaepl ents of N-nethyl -2, 2' ‘

L am t hyl api ne by a sim.|ar thod to that used in
ﬁ%@ﬁﬁ@bs%fﬁpﬁgr’ﬂ%&@%@w@? The product was
purified by SCX chronatography. 5 Yield: 64%LC M
l&%‘?%@%gatg%s Rt 3.18 mn, mz 1336 [MH] Internedi ate

Intermediate 33 was prepared from Intermediate 31 by a method similar to that for the
synthesis of Intermediate 32.

Yield: 63%

LLC-MS (Method 3): Rt 4.63 min, m/z 1071 [MH]*

Intermediate 34

Prepared according to Bartoli, S.; Jensen, K. B.; Kilburn, J. D. J. Org. Chem.: (2003)

68, 9416-9422.

Intermediate 35

Intermediate 34 (181 mg, 0.41 mmol) was dissolved in 20% TFA in DCM (20 ml) and the
solution was allowed to stand at RT for 3 h. Toluene was added, the solvents were
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N Il OO0-"-"oNH NO 6 F FF 10 EDC (5.38 g, 28.1
mmol ) and DVAP (2.51 g, 20.6 mmpl) were added to a

w@oloeosam of Internediate 3 (7.5 g, 18.7 nmol PCT/GBDBMO00361

(75 m). 2-Benzyl oxyethanol (3.32 m, 23.4 nmol) was
added to the mi xture and the reggtion was left to stir
at roomtenperature overnight. The organics were

Bﬁa@ed%mné réén&ﬂ%ﬁ@él% MR .ﬁwm(zmo IMBfmediate 0 7 (400 mg,

nbi ned aqueous | ayers were extracted

GRaT month ATELD B ) Matpadde ol WEASH (343 Fo1003 mmo).

ﬂ%l@&aﬁ)nhms afvelrib %ndﬂ%enmmncwsWaté@éorﬁﬂb@deacuon 30
and the solvent renpved gi.ve a

rPllj'Zg ARG grsolyeniwas VeRPERL TOe @S&B&ew d'ﬁ?ﬁh’@ﬁﬁt %t%pﬂﬁp ml) and
9B oﬁgdnicﬁé%hﬂl@h Wk WakR&d Witesa fa%ﬁh\ébs MHHOO} @ﬂmﬁlp&@térmso mi) and

fraction

n
RIS (G SR Graea e Naeb . nerssibaliy amiaup Digite a ige which
@a@bunmeﬂeoypémématogmy@nsah Rblugd SeN cathﬁge7(1693)gahhmgwhth 60%

distilled tg 1352C, -15
Hiagyh btiengs 10t B A Gen dBueBHio BRI 5 5 g of
yiereard mgqerdepm nated with 10% of 2- benzyl oxyet hanol .

C Met ho S3.82 mn, mz 536
ﬁéﬁj (Méé ‘Wc@ﬁ@ |’%’f‘em%7131% )6/.082412
PCT/ GB2006/ 000361 75 11 Oer~-ONH NOOI F F F

ter iate 47 was prepared from Internediate 46
{']'g réiaqﬁgkhod simlar to that used to prepare

Internmediate 7. LC-MS (Method ®): R 3.75 min, mz 594
[MH] 5 .

Intermediate 36 was prepared from Intermediate 4 and allyl alcohol using a similar
method to that used for the preparation of Intermediate 5.

Yield: 57% ‘

LC-MS (Method 3): Rt 3.65 min, m/z 442 [MH"]

Intermediate 37

Intermediate 37 was prepared from Intermediate 36 by a similar method to that used
for the preparation of Intermediate 7.

Yield: 84%

LC-MS (Method 2): Rt 3.77 min, m/z 500 [MH*]



10

15

20

25

Internediate 48 N |1 11 I~ \1 00,-,,0 NNON~-N O
MOl NOOOONFFI i 6-~-F FFF F Internedi ate 48

wor®epsrpar ed from I nternmedi ate 47 and N- et hyPERGB2006/000361

di am noet hyl am ne by a nethod simlar to the used in
the synthesis of Internediate 3. 10 LC- M5 (Met hod
2): R 3.44 mn, mz 1268 [MH] Internediate 49 N 11
OMNMNO1 NO O | FFF Internediate 49 was prepared
fromlnternediate 6 and 1.1 equival ents of
IntepmedidaB8- 15 1, 5-dianine by a simlar nethod to
that used in the syml hesis of Inter iate 38. The
product was used wi thout chromat ographi ¢ purification.
Yield: 64%LC M5 ( od 3): R 3.85#myn, mz. 672

[ MH] WD 2006/ 08241 CT/ GB2006/ 0003 o/6

I nt er medi at e {0~ OH—J/\/ "/Q/WJ\YO/\/

@ e

Intermediate 37 (1.14 g, 2.28 mmol), N-methyl-2,2’-diaminoethylamine (133 mg, 1.14
mmol) and DIPEA (2 mi) were dissolved in DMF (60 ml). HATU (953 mg, 2.51 mmol) was
added and the solution was allowed to stand at RT until the reaction was complete by
LC-MS (30 min). The DMF was evaporated and the residue was dissolved in EtOAc (200
ml). The organic solution was washed with aqueous NaHCO; (100 ml), water (50 mi) and
brine (50 ml). After drying (Na;SO4), ;the solvent was removed {0 give a brown oil which
was purified by chromatography on an Isolute Si Il cartridge (25 g) eluting with 0-7%
MeOH in EtOAG.

Yield: 800 mg (65%)

LC-MS (Method 3): Rt 3.05 min, m/z 1080 [MH"]

Intermediate 39

Intermediate 38 (800 mg, 0.74 mmol) was dissolved in THF (8 ml) and morpholine (648
mg, 7.45 mmol) and tetrakis(triphenylphosphine)palladium(0) (30 mg, 0.026 mmol) were
added. The mixture was stirred at RT. After 3 h the mixture was diluted with EtOAc and
the solution was washed with 10% aqueous HCI and brine. After drying (Na,SQ,), the
solvent was evaporated to give a solid which was triturated with diethyl ether. The di-acid
was obtained as a yellow solid.

Yield: 742 mg (100%)

LC-MS (Method 3): Rt 2.70 min, m/z 1000 [MH*]



10

15

N~OOTFA | F FF Internediate 49 (100 ng, O0.149
mol ) was dissolved in DCM (10 mM) and treated with

WaBRepR4mt ). After 2 h the volatiles were evapPCEHGBA006/000361

and the product was used without 5 further
purification. Yield: 100% LC MyA Method 2): Rt 2.61
mn, mz 572 [MH] Internediate 51 O H N--"N ACk
miciddidde loH O 10 Pi perazine (144 ng, 1.68 mol),
3- (Boc-am no) propyl brom de (800 ng, 3.36 nmol) and
NaHCO3 (722 ng, 8.4 mol) re stirred in acetonitrile
(20 M) at 90C for 18 h. T sol vent was renoved and
water (30 m) and Et OAc (6 ) were added then the
| ayers separated. The origahi c | ayer was dried (MySH)
and evaporated. 15 Yiel'@: i/h’g’\(/m LC- M5 (Met hod
2): R 0.35/1.84 mn, 401 o MH#] Internediate 52
OYN) OWO >10 O,< 20 N pi perazine (2.0 g, 10.75
nmmol ), gl utaral dehyde (509 ugous solution, 1.08 m,
5.37 mmol ) and sodiumtriacet g¥yborohyd ride (3.68 g,
17.2 mmol) in DCE (30 M) were stirred at RT under
nitrogen for 3 h. The reaction m xture was quenched -
I{r‘élnglgdl?%t%w?é’& edh‘@l’ﬁo%r erm @dfét[e%l‘ét\?gq %.btqn%@ﬁfar enebgasmlar
mﬁih@ﬁt%mat ds4d fethersys aﬁaph'g\terms weel®: 2.00 g (42%
4Method 3): At 0.26/1.5 min, 441 mz [ MH] WO

2006/ 082412 PCT/ GB2006/ 000361 77 Internedi ate 53
LC-MS (Method 4): Rt 4.63 min, m/z 578/580 [MH"]

Intermediate 41

N
i
0
(N NH
NS A K,
¥
F

¢
Intermediate 41 was prepared from Intermediate 4 and 1 equivalent of N-
methylpiperazine by a similar method to that used in the synthesis of intermediate 38.
The product was purified by SCX chromatography.

Yield: 93%

LC-MS (Method 4): Rt 2.10 min, m/z 484 [MH"]

Intermediate 42

o)

N NH
>(O\H,N\) l o
0

F

N

Intermediate 42 was prepared from Intermediate 4 and 1 equivalent of N-Boc piperazine
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4, 4- Bi phenyl di carboxylic acid (2.0 g, 8.3 mmol),

woR®oeospiper azine (3.38 g, 18.2 mml), 5 HATU FEI/EB2@6/000361

18.2 mmol ) and DI PEA (9.4 m, 55 mmol) were suspended
in DMV (30 m) and stirred at /4 for 30 mn. The
m xture was divided into three portions and each was

by & aphiRt fbtIY th et Mis6d MMAESyRthedi® @0ntdmeliale 88.bRYeqireduct was
the sanples were re-conhined, diluted with diethyl

egadeyithe HCWPW?@B@@.“'W%”R%%PPd was washed with diet hyl
ekfieggand suction dried to an off-white powder. 10
Yiel d; 3 04 399 LC MS hod 2): Rt 3.79 mn, 579
'n¢f}'§ Wﬁif‘oq'ﬁgpl(“glqéddwpn@/%g@hnds were prepared froma
di -acid and N-Boc-pi perazine by a procedure simlar
to that used for the synthesis of Internediate 53: 15
mediagledsy R (nin) Mass Conpound Structure Di-acid
on (%9 tinme (Method 2) [M—|]+H Intermediate ~o~N J %o
T O < 4, 4-Oxybi sbenzoic 30 mn 49 *See NVR data 0 0 10
mn Internediate o o0 % (10GCN55 > 0 N~ oo Di phenic
pwave 83 3.88 579 Internedy O,-" 000525 4-,
N"U of Phthalic 24 h ' /SﬁsOH[I\/H\laﬂ
I ntermedi ate oyN J ~N r.N_Mo

AL0Bi pyridine-5,5- 17 h
74 3.19 581 57 .~0 N NJ dicarhoxylic Internediate rN
N, 3,5

Intermediate 43 was prepared from Intermediate 41 by a similar method to that used for
the preparation of Intermediate 7. ’

Yield: 29%

LC-MS (Method 4): Rt 2.22 min, m/z 542 [MH"]

Intermediate 44

o)
>],O\n,N N’L\O 0

0]

mm

E
Intermediate 44 was prepared from Intermediate 42 by a similar method to that used for
the preparation of Intermediate 7.

Yield: 93%

LC-MS (Method 4): Rt 3.61 min, m/z 628 [MH"]

Intermediate 45
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o N - ~No 17 h 96 2.90 504 Pyridinedicarboxylic 58
>-0 N WD 2006/ 082412 PCT/ GB2006/ 000361 78 'H NMR (400

WORWGOSMCD): 6 = 7.47 (1 H d); 7.11 (1 H, d);PCT/GB2006/000361

3.32-3.60 (16h, br s); 1.41 (18H, s) Internediate 59
O--"NH2 H2N 5 Internediate 5l (550 ng, 1.375 mmol)
was stirred in 1.25 MHClI in MeOH (10 m) at RT for 1
h then evaporat ed. \fuel d: 370 mg (99% LC M5 (Method
2): Rt 0.25 min, 201 mz [MH] 1OS ¥ nternediate 60
H,) LNH I nt er nedi 52 (1.0 g, 2.2 ) was

di ssol ved in DCM Q;4 ) d TFA |§|4 was added. The
m xture vvas st k veJ/QQN oI vent was
renoved a 15| r,gskplue Uas t gn

001
MeCOH and pI ed t0 Bn°SCx- 2 cartr Afte \Rﬁihl ng

wth 1:1 DCM™ MeCH n MeOH, thep ct vvas el uted
with 2M NH3 in M sol vent £ i, renoved. Yield:
676 ng (100% (cont ai ns Fsol vent)) LFC-I\/S (Method 2): Rt

k/\ée?rg\eg'?{é 45%6% BWBarb Mt Intgl%de e E@érllqo(’é‘@‘r, B%&%}%ﬂg% @gthyl-z,z'-'

egpared 'using a proce e sim
diaminoethylasyme bgaisinilaf metitogrtotidit agesl i6 e srothesis ohlnRirmediate 38.

] St t t
e R G & 2 S MR
Yietdeb#fedi ate (Nfll Internediate
LC-MS (Method 4): Rt 3.18 min, m/z 1336 [MH"]

Intermediate 46

EDC (5.38 g, 28.1 mmol) and DMAP (2.51 g, 20.6 mmol) were added to a solution of
Intermediate 3 (7.5 g, 18.7 mmol) in DCM (75 ml). 2-Benzyloxyethanol (3.32 ml, 23.4
mmol) was added to the mixture and the reaction was left to stir at room temperature
overnight. The organics were washed with 1M aqueous Na,COz and brine. The
combined aqueous layers were extracted with DCM, and the combined organic layers
were washed with 1M aqueous HCl and brine. The organic layer was dried (MgSO,) and

~ the solvent removed to give a foam. Purification was achieved via column

chromatography on silica gel eluting the product with 10% EtOAc in DCM. The main
fraction (7.59 g) was a 1:1 mixture of the desired product and 2-benzyloxyethanol, but
0.26 g of bure product was also obtained. The 7.59 g batch was distilled to remove the
alcohol (135°C, ~15 mmHg). Purification was repeated to give 5.2 g of product
contaminated with 10% of 2-benzyloxyethanol.

Yield: 55%

LC-MS (Method 3): Rt 3.82 min, m/z 536 [MH*]

Intermediate 47
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H (NH 30 100 0.33 379 61 NJ 53 0 WD 2006/ 082412
PCT/ GB2006/ 000361 79 O Internediate Internediate HN J

WO 200608%41N H 30 70 0.35 395 0 54 62 rNH | nt erP€OGBL@G6/000361

NJ Internmediate ~N O O 55 30 100 0.33 379 63 HNJ H'

0O O NrHInternediate Internedi-afe 30 91 0.28 303 56
64 0 ( NliInternmediate H57 30 0.23 381 Internediate
HNJ NNC) 65 0 0 O Internedi ate 30 100 0.19 304/ 607
Internedi ate Internediate 67 N |~. p p) /°p N 1-111 p
NpF FF Internediate 67 was pared from

Internmediate 1 and' ui val egt f 2-(2-bronoethyl) 5
1, 3-di oxol ane usi ng bhod 'I,a{rdHo that used for
After renoval of

the preparation of Internedi Atd 1
the DMF, the product was purifi a. rectly on neutral
al um na using 0-5% -

F

F

| Intermediate 47 was prepared from Intermediate 46 using a method similar to that used

to prepare Intermediate 7.
LC-MS (Method 3): Rt 3.75 min, m/z 594 [MH™]

intermediate 48

N N
] 1]
©\/ R N § 2 \D
O\/\O | N N\/\'T]/\/N jl\ l O/\,O
NS00 O o™ N
A e
FF Fr

Intermediate 48 was prepared from Intermediate 47 and N-methyl-2,2°-
diaminoethylamine by a method similar to the used in the synthesis of Intermediate 38.
LC-MS (Method 2): Rt 3.44 min, m/z 1268 [MH?]

Intermediate 49 -

N
Wi
R N N_o
/\O ] i N\/\/\/ T Y
NS0 O ©
A
F

Intermediate 49 was prepared from Intermediate 6 and 1.1 equivalents of N-Boc-penta-
1,5-diamine by a similar method to that used in the synthesis of intermediate 38. The
product was used without chromatographic purification.

Yield: 64%

LC-MS (Method 3): Rt 3.85 min, m/z 672 [MH*]
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EtOHin DCM Yield: 77%LC-MS (Method 2): Rt 4.03 nin,
530 mz [MH#+] 10 Intermediate 68 WD 2006/ 082412

w6006/ 000361 80 Il OH r0 ON O 61- 18CT/EB2M86/000361

A solution of Internediate 67 (3.4 g, 6.43 mol ) was
di ssolved in THE (20 M), 1 MHg (50 m) was added
and the reaction was stirred at 80C overni ght. The
Perfaiatedd reduced and DCM (50 m) and water (30 nl)
wer e added. The phases wer e separat ed 5 before the
organi c |l ayer was washed fwith brine and dried (MgSOH).
The crude material - was pyrified by chromatography

usi ng 0-2% MeOH i n DCM Id: 2.38 g (7699 LC M5
(Method 3): Rt 3.20/ 3Q67[miny 486 mz [MH] 10
Intermediate 69 N O h15/\l?lf\1"§1"{2erm=:di ate 69
was prepared from | ntermadrafe 5 by a simlar
procedure to that used fgr, the synthesis of ,
Internmedi ate 10. The pr t was purified by addition
of cycl ohexane, 15 decantip§ off the liquid and then
repeating. Yield: 5.18 ¢ 870% LG M5 (Met hod 33: Rt )
IBter®edinie 45E00me O M3+mol) vasdissglvad & BEMAB0 mi) and treated with

?IQ,Q% Qﬁz)?ﬁi‘tgr P ﬂﬁ@@&;%@é Q/@Fé?’tgﬂapo?ajfed and the product was used without
further purification. '

Yield: 100%

LC-MS (Method 2): Rt 2.61 min, m/z 572 [MH*]

Intermediate 51

Piperazine (144 mg, 1.68 mmol), 3-(Boc-amino)propyl bromide (800 mg, 3.36 mmol) and
NaHCO; (722 mg, 8.4 mmol) were stirred in acetonitrile (20 ml) at 90°C for 18 h. The
solvent was removed and water (30 ml) and EtOAc (60 ml) were added then the layers
separated. The organic layer was dried (MgSO,) and evaporated.

Yield: 588 mg (88%)

LC-MS (Method 2): Rt 0.35/1.84 min, 401 m/z [MH*]

Intermediate 52

°zf”© Oqgo
N-Boc piperazine (2.0 g, 10.75 mmol), glutaraldehyde (50% aqueous solution, 1.08 mi,
5.37 mmol) and sodium triacetoxyborohydride (3.68 g, 17.2 mmol) in DCE (30 ml) were
stirred at RT under nitrogen for 3 h. The reaction mixture was quenched using sat.
aqueous NaHCOs, extracted with EtOAc, dried (MgSO,) and evaporated to give a
colourless oil which solidified on standing.
Yield: 2.00 g (42%)
LC-MS (Method 3): Rt 0.26/1.5 min, 441 m/z [MH™]



N Il OHrOO NOI F FF Internediate 70 was
prepared fromlInternediate 69 by the nethod descri bed
wobanostossti2synt hesi s of Internediate 68. Yiel d: PAT&B2006/000361

(38%9 5 LC-Ms (Method 3): Rt 3.67 mn, 486 mz [ MH]
Internediate 71 N Il O ,N77z--0 NH NO b-,(, F FF
Internmediate 71 was prepared fromlInternediate 4 and
N, N- di net hyl et hanol am ne by a 10 procedure sinmlar to
that used for the synthesis of Internmediate 5. The
crude material was purified by colum chromat ography
utriteronediate B8n 10% MeOH in DCM The material obtai ned
was further purified by d oading onto a PE-AX cartridge
and washing with il e then gvaporation of the

solvent. Yield: 314 L o# thod 2): Rt
2.38/2.47 mn, 47%( tgruediate 72 N 1l o
ONH NO OF FF )4

4.,4-Biphenyldicarboxylic acid (2.0 g, 8.3 mmol), N-Boc-piperazine (3.38 g, 18.2 mmol),

5 HATU (6.55 g, 18.2 mmol) and DIPEA (9.4 ml, 55 mmol) were suspended in DMF (30 ml)
and stirred at RT for 30 min. The mixture was divided into three portions and each was
irradiated in the microwave at 100°C for 5 min before the samples were re-combined,
diluted with diethyl ether and filtered. The solid was washed with diethyl ether and suction
dried to an off-white powder.

10  Yield: 3.04 g (63%)
LC-MS (Method 2): Rt 3.79 min, 579 m/z [MH"]
The following compounds were prepared from a di-acid and N-Boc-piperazine by a
procedure similar to that used for the synthesis of Intermediate 53:
15
Reacti
Yield | Rt (min) Mass
Compound Structure Di-acid on
. (%) | (Method 2) | [MHT"
time
 Intermediate 3 “ﬁ\@ ,@j @ 4,4-Oxybisb ic { 30mi 49 *See NMR data
. 54 oy $ . k’”‘g" < ,4-QOxybisbenzoic min
10 min
Intermediate QP : (100°C
NN 3l Diphenic 83 3.88 579
55 ° It P uwave ~
)
Intermediate 3 3= S ) 525
N Phthalic 24h | 83 3.40
56 P [M+Na*]
Intermediate N 2,2-Bipyridine-5,5-
o T A, ~hok Pynene 17h | 74 3.19 581
57 50 NP N A dicarboxylic
x X
[0}
Intermediate ~ 3,b-
| oyﬂk@i”@yo 17h | 9 2.90 504
58 >r° oK Pyridinedicarboxylic




Internmediate 72 was prepared fromlInternedi ate 4 and
n- but anol by a procedure simlar WO 2006/ 082412

WOCHe@B2006/ 000361 82 to that used for the syRCH&ESHE2606/000361

of Internediate 5. Yield: 54%LC M (Method 2): R

4.14 mn, 458/915 mz [MH] 5 Jamternediate 73 N 11
?Ny0—| N)OOF FF Internediate 73 was prepared

1 [ DI D edyn [ 1Bt 1.41
u@ggﬂnhfaor ltmﬁféi @%ﬁt %5 DY 48 (PHOG) 118] dyi $.82-3L6D (t ba, br s);

esis of |ntermediate 7, but the

piébtistt was used without purification on an NH
cartridge. to Yield: 49%LC M (Method 3): Rt 3.77
mn, 514 mlz [MH+] Internmediate 74 NN ol~ O N

Wﬂevmdldatgl\'FQ\ll O NOOOONFFI i FFFF 15
Internmediate 38 (450 ng, 0.4 % was .di ssol ved in
acetonitrile (10 m) @nQ/A@hE@% (1'% nmg, 1.25 mmol)

and i odornet hane (1 m wer e added. The sol ution vvas

> stirred at RT for 3.7 h, filtered and evaporate
Yitelmkdiad® 61 (GH0(r0g.9% 37E50mmd) NBs Slitsethind -2 M ||r3Mg§H,{11gml) atRT.
%5%19‘?]“&@%8%4&%%' ntermedi ate 75 WO 2006/ 082412
Yield: 370 mg (99%)
LC-MS (Method 2): Rt 0.25 min, 201 m/z [MH*]
10
Intermediate 60
HI\II/\ ()\JH
Intermediate 52 (1.0 g, 2.27 mmol) was dissolved in DCM (4 ml) and TFA (4 ml) was
added. The mixture was stirred at RT for 30 min. The solvent was removed and the
15 residue was taken up into 1:1 DCM/ MeOH and applied to an SCX-2 cartridge. After
washing with 1:1 DCM/ MeOH then MeOH, the product was eluted with 2M NHg in
MeOH. The solvent was removed.
Yield: 676 mg (100% (contains solvent))
LC-MS (Method 2): Rt 0.26 min, 241 m/z [MH"]
20 A
. The following compounds were prepared using a procedure similar to that used for
the synthesis of Intermediate 60:
Reaction | Rt (min)
Compound Starting Yield Mass
Structure time (Method
No. materials ] (%) \ [MH]*
(min) 1)
[¢]
Intermediate | [ Intermediate
'SAL ole. 30 100 | 0.33 379
61 N 53
O




83 NN
- F I

60 HO O |

NN~~N+t i N

_ OH OOON NOF
FF FF Internedi ate 75 was prepared from

WO ndoessmdt ate 74 according to nmethod descri bedp€DGB2006/000361

Internmediate 39. Yield: 98%5 LCM (Method 4):' Rt
2.80mn, 1015 mz [M#] Interpgdiate 76 N Il N 0 ~O
NH NE) F FF Internediate 76 was prepared by a
procegure—anat ugUUb to tthat _used fjor the dynthdsis of
10 I n{ernme |ate he rjrlmdundadiamS purified col
interro %@ 10% E{.}pb\c in T o O | oo
C- M5 t ho Rt 10 30 mz [NH+] [15
nt er nredi at e 77 4) . ()Y(Hrn o _i E
O (\NH . '
. o N Intermediate
Intermediate o X - 30 100 | 033 379
63 HN._J O
_ PN ERN S VAR Intermediate :
Intermediate \-“8‘4 56 - 30 1 0.28 303
64 |
o .
' (\)N » Intermediate
Intermediate | N N 30 0.23 381
N~ N\) 57
65 o}
, 2 9 Intermediate
Intermediate (N Y 30 100 | 0.19 | 304/607
N N 58 :
66 t
Intermediate 67
N
i
o) o
0 I N/\/L}
N/'“o
e
F

Intermediate 67 was prepared from intermediate 1and6 equivalents of 2-(2-bromoethyl)-
5 1,3-dioxolane using a method similar to that used for the preparation of Intermediate 10.
After removal of the DMF, the product was purified directly on neutral alumina using 0-5%

_EtOH in DCM.
Yield: 77%

LC-MS (Method 2): Rt 4.03 min, 530 m/z [MH']

10
Intermediate 68




10

15

FF Internediate 77 was prepared fromlInternedi ate 76
by a procedure simlar to that used for the synthesis

wo@Roobnsmiedi ate 7, but the product was used wWETIGBR006/000361

purification. Yield: 55% WO 2006/ 082412

PCT/ GB2006/ 000361 84 LC-M5 (Mggwod 3): R 3.27 mn,

489 mz [MH] Internediate 78 N 1 I 0 c(OLXH O F

FF 5 Internediate 4 (2.00g, 4 98 mmol ), benzyl

brom de (600 pl, 4.98 nmol) dnd k2008 (1.38 g, 1.00

mmol) in DM (50 m) were sred,at RT for 6.5 h.

Sat. aqueous NHACI - sol uti 0@ 50 gl ) was added and the
,(99% lo LG MS ( Met hod

organi c | ayer was separ.ates tion gave a straw

col oured glass. Yield: 2.43l

2): R 4.09 mn, 492 nmz | OInternediate 79 N 0O
N(OH NOO | F FF | ntermsdi e 79 was prepared from
Intermediate 78 using a sim rocedure to that 15

used for Internediate 7. Yield:F29%LC M5 (Method 2):
RsoBtidPofThidrmede'8743 4N 6l43 hinbs 1AB disdbiGe PR MUE(20 mi), 1 M HCI
(50 ml) was added and the reaction was stirred at 80°C overnight. The solvent was
reduced and DCM (50 ml) and water (30 ml) were added. The phases were separated
before the organic layer was washed with brine and dried (MgSQ,). The crude material
was purified by chromatography using 0-2% MeOH in DCM.

Yield: 2.38 g (76%)
LC-MS (Method 3): Rt 3.20/ 3.67 min, 486 m/z [MH"]

Intermediate 69

o)
Lo

Nge}

e

LF

Intermediate 69 was prepared from Intermediate 5 by a similar procedure to that used for
the synthesis of Intermediate 10. The product was purified by addition of cyclohexane,
decanting off the liquid and then repeating.
Yield: 5.18 g (70%)
LC-MS (Method 3): Rt 3.78 min, 530 m/z [MH*]

Intermediate 70
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NS 1; NO2 20 O 4-Cyanobenzal dehyde (3.24 g, 24.75
mmol ) and 4-ni trophenyl sul phonam de (5.00 g, 24.75

wormbps2aer e stirred in DCM (100 m ) whil st BF3PEr/G8e@b000361

was added. The reaction was stirred for a further 4 h
after which tinme the solid wasgi |l tered off and washed
with WD 2006/ 082412 PCT/ GB2006/ 000361 85 di et hyl
ether. Yield: 4.40 g,  56% Internediate 81 | N02 O p,
|l ~ /\p HOS5 0 Internedi afle 80 (2.90 g, 9.21 mmol)
was suspended in THE (60 m nd triethylamne (3.8
m, 27.6 mmol) was added, § owed by et hyl

acet oacetate (1.32 g, 10 Solhe  reaction was
stirred at RT for 1.5 h. pixture was filtered and
the sol vent was evaporated. “TH2 resi due was di ssol ved
in a mni mum anount of Et OA ndFdi ethyl ether 10 (150
m) was added with rapid stirriyg. After 15 min, the
white solid was filtered off, ®ashed with diethyl

lﬁ{eh@%ﬂ@{ég]?(g Cv'a?r?);ep}'ﬁﬁd F%nﬂgﬁ%ﬁn@diétg@@ by-ke 'Yﬁtat%@tdﬁﬁﬁibgill ‘for the

_ [ 15 Internediate 82 N |
Nothegispf Itermed@te 88 H o,) Internediate 81 (1.189 g,

i _71_@? hgo§t hyl ene glycol (446 pl, 8.01 nmol) and 4-
t'gfauene u(' ﬁZni c acid (51 27 mmol ) in toluene

P , ‘ ;
WeMS teifedi3hft B&7 Miflx &ﬁf@&ﬁ'\fﬂ%hn- Stark conditions (a
slight vacuum was applied to the apparatus). After 6 h
the reaction 20 m xture was allowed to cool and the
Intgrmaated r enoved by evaporation. The residue

Intermediate 71was prepared from Intermediate 4 and N,N-dimethylethanolamine by a
procedure similar to that used for the synthesis of Intermediate 5. The crude material was
purified by column chromatography using 0% then 10% MeOH in DCM. The material
obtained was further purified by loading onto a PE-AX cariridge and washing with
acetonitrile then evaporation of the solvent. -

Yield: 311 mg (44%)

LC-MS (Method 2): Rt 2.38/2.47 min, 473 m/z [MH"]

- Intermediate 72

Intermediate 72 was prepared from Intermediate 4 and n-butanol by a procedure similar
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was partitioned between DCM (200 m ) and sat. aqueous
sodi um hydrogen carbonate (150 ml). The organic |ayer
wo®esspar at ed, washed with brine (50 nl), driRdI/GB2006/000361
(Na2SO4) and evaporated. The resulting creamsolid
was triturated with diethyl etlr and the product was
obtained as a white solid. 25 Yield 665 ng (51 %
tb%%sémm@sﬁﬁhes@of%té@neﬁﬁeg 57 mn, mz 488 [MH
di asteroneric ‘'mxture. | nt er nmedi ate 83 WO 2006/ 082412
el @92006/ 000361 86 1i fONXO- H OTo a
@Mgemmﬁz)ahulmmﬁh@m%rh/%?mHﬁ]g 1.0 ol ) and
4- cyanobenzal dehyde (131 .0 Mol ) in dry DCM (3
m) at -78C was added BF3 etherate (246 1.11, 2.0
I meapfid78he m xture warmed to RT and sti rred for 20
mn. This solution was added dropwise to a' 5 stirring
suspensi on of (-)-cinchonidinea (29 ng, 0.1 nmol) and
et hyl acetoacetate (127 RI, O mol) in dry DCM (3
m) at -35C, which had previ c@ been stirred
together for 5 mns. The r&acfion m xture was stirred

at -35C for 17h then the Teaot iwn ture was

filtered through a pad of si 'pcfgoowashi ng with EtQOAc,

t hen evaporated. The crude ial was purified by

chr omat ogr aphy using 10-25% cFin cycl ohexane to

give 10 Intermediate 83. Yield: {98 ng (28% LC M
(Method 3): Rt 3.12 min, 367 mz [I\/H\Ia+] I nt ermedi at e
Ietﬁrrnedlate 720ngs prepares Riv®-Integnepia® T2rhyes progedure siglagiaghat used
fBLfF]@ IE anltﬂf;n%ﬁfé?éj %?tr@?fr&yucﬁv\éb %é@ﬁvntﬁﬂiﬁ BQr‘ﬂ‘lctaﬁon on an

dsed e synt esi s I'nt er nedr at e
%HD@RﬂfldQWas triturated with ether to afford

Yield: 49%
LC-MS (Method 3): Rt 3.77 min, 514 m/z [M-H*]

Intermediate 74

Intermediate 38 (450 mg, 0.417 mmol) was dissolved in acetonitrile (10 mi) and NaHCOs
“(105 mg, 1.25 mmol) and iodomethane (1 ml) were added. The solution was stirred at RT
for 3.7 h, filtered and evaporated.

Yield: 496 mg (97%)

LC-MS (Method 4): Rt 3.28 min, 1094 m/z [MH*]

Intermediate 75
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I ntermedi ate 84, which was used w thout further
purification. Yield: 845 ng (76%9 20 LC-Ms (Method 3):

woR008/0241Mi n, 411 mz [MNa+] Internedi ate 85 PCT/GB2006/000361

I OfONH2 O of Mthod A- FromliInternediate 82 WO
2006/ 082412 PCT/ GB2006/ 000361 g¥/ Cct anethi ol (597 ny,
4.090 mml) was dissolved in® DM (10 ml) and sodi um
hydri de (60% di sper ion in mneral I' ) was added.
The reacti on was stl red at RT and affer 15 mn,
Internmediate 82 (5

, 1.022 mol) s added. The
solution was stirge orl_ﬁh angth breated with 2
equi val ent s of

j | oaded
directly onto 5 an S,Qa@e SCX- 2 Z ridge (20 g).

After flushing with WeBH the produ@t S eluted with
2M NH3 in MeOH The actions contai g UV-active
mat eri al were conbi iRedyand eviapo . Yield: 343 ng
(100% 10 Method B: Frém Internedi &t e 84 A flask was

7,
Iﬁﬁgrﬁgﬁigte"%t\b%ar b %’r&??‘r@ngglegﬂe? gtgoﬁl gccgﬂig@ltompc))d described for
IHWtFGeWé@lC%&e 84 (140 ny, 0.361 mmol) was added as a
Yillyuédpn in dry DCM (2 n1) The reaction mxture was .
stirred under argon for 1 and then filtered through
(- Msthed 4)F 852§ﬁ@“rb\79b’i)mfé@'lhhe crude material was
applied to a MeCH 15 preconditioned SCX-2 cartridge,

- washed with McOH and the product eluted using 2N NH3

Intermedjate E§apor at i on afforded | nt ermedi ate 85. Yield:
57 ng (52% LGNS (Method 2): 0.34 nin, 305 nfz

[MH] 20 Internediate 86 N M
. | <N
o =
0 NH
|
N’gO

Intermediate 76 was prepared by a procedure analogous to that used for the synthesis of ‘
intermediate 2. The product was purified by column chromatography using 0-10% EtOAc
in DCM. ‘

Yield: 34%

LC-MS (Method 1): Rt 10.62 min, 430 m/z [MH"]

Intermediate 77

Intermediate 77 was prepared from Intermediate 76 by a procedure similar to that used
for the synthesis of Intermediate 7, but the product was used without purification.
Yield: 55%
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'-1 OO N NH OH O F 6-r, FF To a solution of
Internmediate 85 (303 ng, 0.81 nmol) in DCM (6 m) was

w@eoaeas2312 (trifl uoromnet hyl ) phenyl isocyanate (BAWGB2006/000361

0.806 mMml ) and the reaction mxture was 25 stirred
for 1 h. The solvent was evaporgged to afford the
product, which was used without further purification.
GBS MARSY 81 R 85%0mik GddmeNihpd 2) 1 Rt 4.27nin; 560
[MH]; 582 nfz [MNa+] 30 Internediate 87 WO

2006/ 082412 PCT/ GB2006/000361 88 N Il I~ NO F I
Interhplditad 78 | nternediate 1 (195 ng, 0.349 mmol ) was

di ssolved in IM5s (2 n) and cong. aqueous HCI (100
pl) was added. The sol ution wasj heated in the

m crowave at 120C for 10 mn. e 5 solvent was
evaporated and the resi due was rtitioned between DCM
(10 nml) and sat. aqueous sodifun] hydr ogen carbonate (10
m ). The organic phase @}S’\Qe rgﬂ ed and evapor at ed.
The residue was chronmatsgrap b an | solute SCX-2
cartridge (10 g0 eluting withAR:30%ethyl actate in
pent ane. The product was obt ai a colourless

gum 10 Yield: 43 ng (25% LC M5 thod 3): Rt 4.32

mn, mz 498 [ M+ Met hod B .
Intermediate 4 (2.00g, 4.98 mmol), benzyl bromide (600 pl, 4.98 mmol) and K,CO5(1.38

g, 1.00 mmol) in DMF (50 ml) were stirred at RT for 6.5 h. Sat. aqueous NH4Cl solution
(50 ml) was added and the -organic layer was separated. Evaporation gave a straw

coloured glass.
Yield: 2.43 g (99%)
LC-MS (Method 2): Rt 4.09 min, 492 m/z [MH"]

Intermediate 79

Intermediate 79 was prepared from Intermediate 78 using a similar procedure to that
used for Intermediate 7.

Yield: 29%

LC-MS (Method 2): Rt 3.99 min, 550 m/z [MH*]

Intermediate 80
N= )
O,

4-Cyanobenzaldehyde (3.24 g, 24.75 mmol) and 4-nitrophenylsulphonamide (5.00 g,
24.75 mmol) were stirred in DCM (100 ml) whilst BF; etherate was added. The reaction
was stirred for a further 4 h after which time the solid was filtered off and washed with
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FromlInternmediate 1 and 2 equival ents of
5-bronopent-1-ene using a simlar 15 procedure to

w0 bab/oseerl i n the synthesis of |nternedi ate 10PCIVGBR@S/000361

65% LC-M5 (Method 3): Rt 4.32 min, mz 498 [ MH] 20
Exanple 1 NFF 11 1 F Oi 0 ywgN/gyp NNO,_,, NOO
F 1l FF N Exanple 1 was prepared frominternediate 1
#BRviQGuserequi val ents of 1, 12- di bronbdodecane using a
mat%od simlar to that used for the preparation of
Yigldet-8@ af% WO 2006/ 082412 PCT/ GB2006/ 000361 89 10.
The product was purified by HPLC system 1. Yield: 104
(30%9 LC-Ms (Method 1): Rt 17.53, mz 1025.12 [IVH] +
'9%5’!?*%81 NN OILO ,-"ONNO--> No-N -F\ | OF
FF FF Exanple 2 was prepar
0.5 equivalents of 1,9-dibr
simlar to that used for t
Internmediate 10. The prody
system 1. 10 Yield: 22%
mn, nlz 983.09 [ MH]

d fromlinternediate 1 and
nononane usi ng a net hod

preparation of

C,.\@/pufi fied by HPLC
s% hod 1): Rt 16.50
He“3 N FF -

Intermediate 80 (2.90 g, 9.21 mmol) was suspended in THF (60 ml) and triethylamine
(3.8 ml, 27.6 mmol) was added, followed by ethyl acetoacetate (1.32 g, 10.13 mmol). The
reaction was stirred at RT for 1.5 h. The mixture was filtered and the solvent was
evaporated. The residue was dissolved in a minimum amount of EtOAc and diethyl ether
(150 ml) was added with rapid stirring. After 15 min, the white solid was filtered off,
washed with diethyl ether and dried.

Yield: 2.88 g (70%)

LC-MS (Method 2): Rt 3.47 min, m/z 444 [M-H]

N
I
_NO,
- 2 Yo I
N -8,
o N2
oH©
o)

Intermediate 81 (1.189 g, 2.67 mmol), ethylene glycol (446 ul, 8.01 mmol) and 4-
toluenesulphonic acid (51 mg, 0.27 mmol) in toluene were heated at reflux under Dean-

Intermediate 82

Stark conditions (a slight vacuum was applied to the apparatus). After 6 h the reaction
mixture was allowed to cool and the toluene was removed by evaporation. The residue

- was partitioned between DCM (200 ml) and sat. aqueous sodium hydrogen carbonate

(150 ml). The organic layer was separated, washed with brine (50 mi), dried (NaxSO.)
and evaporated. The resulting cream solid was triturated with diethyl ether and the
product was obtained as a white solid.

Yield 665 mg (51%) .

LC-MS (Method 2): Rt 3.49 and 3.57 min, m/z 488 [M-H] diasteromeric mixture.

Intermediate 83
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Exanple 3 was prepared fromliInternediate 1 and 0.5

weouwewsd4ent s of 1, 8-di bronpoctane using a nmetPOOGB2006/000361

simlar to that used for the preparation of
Internediate 10. The product vgs purified by HPLC
system1l. Yield: 6% LC M (Method 1): Rt 16.24 mn,
mz 968.92 [ MH] 20 Exanpl q\l4 WO 2006/ 082412

PCT/ GB2006/ 000361 90 F NI 2 F Oy Oe ONI /\ON
O/ NOOO i FI1 Il FF anpl e 4 was prepared
fromlinternediate 1 and 0gb i val ents of sebacoyl
chl oride using a nmet hog~sig gﬁk hat used for the
preparation of Internedi atg 18, but using THE as the
reaction solvent. The produc® was purified by MPLC on

“\5(cb & 66181 aBYi uéﬂbaﬂlaw (ﬂ bo 78.0 rﬁ}nﬁ§ Qﬁm-bylamahmwde 131 mg,
i el

d: Igll Met hod 1) R 42
1.8 pynalpy n[dmr_ﬁ(]: ({c!_:gg)@é r?@ @ V\qugdded BF3 etherate (246 wl, 2 0 mmol) and the
mixture warmed to RT and stirred for 20 min. This solution was added dropwise to a’

stirring suspension of (-)-cinchonidine (29 mg, 0.1 mmol) and ethyl acetoacetate (127 p,
1.0 mmol) in dry DCM (3 ml) at -35°C, which had previously been stirred together for 5
mins. The reaction mixture was stirred at -35°C for 17h then the reaction mixture was
filtered through a pad of silica, washing with EtOAc, then evaporated. The crude material
was purified by chromatography using 10-25% EtOAc in cyclohexane to give
Intermediate 83.

Yield: 98 mg (28%)

LC-MS (Method 3): Rt 3.12 min, 367 m/z [M+Na*]

Intermediate 84

Intermediate 84 was prepared from Intermediate 83 by a similar method to that used in
the synthesis of Intermediate 82. The product was triturated with ether to afford
Intermediate 84, which was used without further purification.

“Yield: 845 mg (76%)

LC-MS (Method 3): Rt 3.24 min, 411 m/z [MNa*]

Intermediate 85

Method A: From Intermediate 82
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Exanple 5 was prepared fromliInternediate 1 and 0.5

weouwewsd4ent s of azel aoyl chloride using a nmetPOOGB2006/000361

simlar to that used for the preparation of
Internmediate 10 but using THE gw the reaction
solvent. Purification was carried out on an |sol ute Si

|
LT, OO o LGS kgt e

ERe4 qﬂqulyn lrmﬂmfea 9 wasadded, Theygcinp wﬁ]rfedétwg%f@ gter 15
M@ K?&%{%%%éggaﬁﬁ 2@@%1@@ 388 ad8dd. MhEkolutidn Wad stirrdd for 3 h
eLien So e 3 phabats T aret A Torirlreasedstecty ont
@rﬂtétﬁmgé SOKD csafrtnagw(@.ogy edt@ghshn@b with MEOEthe §rdmgcta~as eluted with
met hod. sj use re

?Mtwerr@d'i‘”gbg' T@e fmlon%gpﬂalmpgénégcp\% mggeé@{ }Ngﬁe combmed and
&Ripvedéd. This conpound was purified by HPLC system 1.

5 C M (Method 1 Rt 16.93 mn, m
\?'6!'%’35‘&% M—F@} Exarrple?NN) I~ 00 OON FE

Method B: From Intermediate 84

A flask was charged with Pd(PPhs), (8 mg, 0.0072 mmol) and 1,3-dimethylbarbituric acid
(566 mg, 0.361 mmol) and Intermediate 84 (140 mg, 0.361 mmol) was added as a solution
in dry DCM (2 mi). The reaction mixture was stirred under argon for 1 h and then filtered

through a pad of silica and evaporated. The crude material was applied to a MeOH
preconditioned SCX-2 cariridge, washed with MeOH and the product eluted using 2N
NH; in MeOH. Evaporation afforded Intermediate 85.

Yield: 57 mg (52%)

LC-MS (Method 2): Rt 0.34 min, 305 m/z [MH"]

Intermediate 86

To a solution of Intermediate 85 (303 mg, 0.81 mmol) in DCM (6 ml) was added 3-

 (trifluoromethyl)phenyl isocyanate (111 ul, 0.806 mmol) and the reaction mixture was

stirred for 1h. The solvent was evaporated to afford the product, which was used without
further purification.

Yield: 430 mg (95%)

LC-MS (Method 2): Rt 4.27min, 560 [MH+]; 582 m/z [MNa+]

Intermediate 87
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FF FF 1o Exanple 7 was prepared fromlInternediate 1
and 0.5 equivalents of Internediate 9 using a nethod

W@ 00608412 0 t hat used for the preparati on of PCT/GB2006/000361

Internmedi ate 10. This conpound was purified tw ce by
HPLC System 1 and then on an Iggute Si Il cartridge
(10 g) eluting with 0-30% EtQAc in pentane. Yield: 30
ng (4% 15 LC- M5 (Met hod 1):l\th 15.15 min, mz 1017.08
[ MH#+] Exanple 8 WO 2006/ 082412 PCT/ GB2006/ 000361 92
FF N%F NL NO-ON O 00 F\. I N FF Exanple
8 was prepared from.Inter te 6 and 0.5 equival ents
of piperazine using a _sSj# ~yegedure to that used
for the synthesis of Interpediate 38. Purification was
achi eved using HPLC system I} 8 Yield: 19% LC MB
(Method 1): Rt 13.64 min 1025. 10 [ MH] Exanple 9
FF F Ny Or NN ~N,) O; 7-0 1" NNOO Fy6 N FF 10
Exanpl e 9 was prepared inFa simlar manner from

gggé Eér‘xedi ate 7 and purified using HPLC system 3.
— 48%
Intermediate 1 (195 mg, 0.349 mmol) was dissolved in IMS (2 mi) and conc. aqueous HCI

(100 pul) was added. The solution was heated in the microwave at 120°C for.10 min. the
solvent was evaporated and the residue was partitioned between DCM (10 ml) and sat.
aqueous sodium hydrogen carbonate (10 ml). The organic phase was separated and
evaporated. The residue was chromatographed on an Isolute SCX-2 cartridge (10 g)
eluting with 0-30% ethyl actate in pentane. The product was obtained as a colourless
gum.

Yield: 43 mg (25%)

LC-MS (Method 3): Rt 4.32 min, m/z 498 [MH"*]

Method B

From Intermediate 1 and 2 equivalents of 5-bromopent-1-ene using a similar
procedure to that used in the synthesis of Intermediate 10.

Yield: 65%

LC-MS (Method 3): Rt 4.32 min, m/z 498 [MH"]

Example 1

N ‘ LF
|l @XF

R T,
N” "0 0
F>'/© 0l
F F N

Example 1 was prepared from Intermediate 1 and 0.5 ‘equivalents of 1,12-
dibromododecane using a method similar to that used for the preparation of Intermediate
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LC-MS (Method 1): Rt 13.40 min, mz 1025.22 [MH+] 15
Exanple 10 NN Il Il I~~ OHHO ONN-"N_NICN

Wa@2606/08M0D OON F ~I I~ F F IF Exanple 10 wasP@T/epanedoo3cl

fromlInternmediate 6 and 0.5 equival ents of N

-met hyl -2,2" WO 2006/ 082412 PCH9GB2006/ 000361 93

di am noet hyl am ne using a simlar procedure to that
1(}5¢ﬂefpﬂfdubma§wmtﬂbd$>y$~lm.f0 sysfdngn medi ate 38.

Purificati was achi eved using HPLC system 1. Yield:
Yigldod ¢4cm %)et hod 1): Rt 10.44 nin, niz 1056.17 [ MH+]
@th&m Bt .58, thizHOop5 @2 [MNT* /- ~N~i N)r*' N O~ N O |
QoN F i F FF FF Exanple 11 was prepared in a

sim | ar manner from lIntermediate 7 and purified using
lkirpleestem 3. 10 Yiel d: 50% LG M5 (Method 1): Rt 10.10

mn, mz 1056.21 [ M+ Exanple 12 I}!IN Ol HI HO |
NNN-1T N-O O-~/~~ QJON il
0O
/\/\/\/\/\N O/\\
|
OJ\N

Oy

Example 2 was prepared from Intermediate 1 and 0.5 equivalents of 1,9-dibromononane
using a method similar to that used for the preparation of Intermediate 10. The product
was purified by HPLC system 1.

Yield: 22% 4

LC-MS (Method 1): Rt 16.50 min, m/z 983.09 [MH*]

Example 3

Example 3 was prepared from Intermediate 1 and 0.5 equivalents of 1,8-dibromooctane
using a method similar to that used for the preparation of Intermediate 10. The product
wés purified by HPLC system 1.

Yield: 6%

LC-MS (Method 1): Rt 16.24 min, m/z 968.92 [MH"]

Example 4
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15

FI1 I i F FF FF 15 Exanple 12 was prepared from
Internmediate 6 and 0.5 equivalents of 3,3'-diamno-N

woreiobpsdipr opyl am ne using a simlar procedur eP€DGBREG/000361

used for the synthesis of Internediate 38.
Purification was achi eved usi nggiPLC system 1. Yi el d:
6% LC- M5 (Method 1): Rt 10.38 min, mz 1084.30 [ MH#]
20 Exanple 13 WO 200 082412 PCT/ GB2006¢ 00361 94 FIF

F OO/NN-N Qdi /~0 NN,) NO gF | FF
Internediate 8 (61 0. 154 mol ) di ssol ved in
25% TFA in DCM(15 and the so(buINlo was al |.owed

to stand at RT for¢ The soI ve ts Were evapor at ed
and the resi du/\Qva .
Intermedi ate 6 (15 ,oo 308 mmlc)? o DI PEA 5 (161

pl, 0.924 mmol) vver ded fol |l owe y HATU (176 ny,

0. 462 nmol ). The was aliowgd to stand at RT

for 17 h and the & Ivent vvas evapor aNed. The residue

was dissolved in EtOAc (60 m) and the organic

Exarople drvageenarst Famintermediatedurnd\gbieasivalgrss afrsghacoyl chloride

%@%ﬁ%dﬁﬁlﬁ ftfjthgf Jse8 fdr itk %%argﬁgﬂ &rlntgfrﬂéd‘é}e lo, é]t using THF

e solvent was re Ive are
Shihe reagiien pelverti Ere mgdugbies syrsfteérhyMP rvhligacgel oludpg with 26%

E@A\ﬁnbyﬁ{ahgd 1): Rt 10.35 mn, mz 1136.97 [ NH+]

& 14 FF P F NOOYN rN-N i O~
Yleldn84 mg (32%) o

LC-MS (Method 1): Rt 16.42 min, m/z 1025.10 [MH"]

Example 5

Example 5 was prepared from Intermediate 1 and 0.5 equivalents of azelaoyl chioride
using a method similar to that used for the preparation of Intermediate 10 but using THF
as the reaction solvent. Purification was carried out on an Isolute Si |l column eluting with
0-15% EtOAc in cyclohexane, followed by HPLC (System I).

Yield: 44%

LC-MS (Method 1): Rt 16.10 min, m/z 1010.91 [MH"*]

Example 6
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Ol NJO -""o NN N~OON F FF 15 Exanple 14 was

prepared in a simlar manner fromiInternediate 7 and
w@osO8RWw usi ng HPLC system 3. Yield: 32% LC REI/GB2006/000361

(Method 1): Rt 10.14 mn, mz 1137.29 [MH] 20

Exanpl e 15 WD 2006/ 082412 PCT/ GR006/ 000361 95 N I |

oHFF / p NYN, OF NOO Ni HINNOONFI Ot<,N

fINO,/ FHPp ti I N Exanpl e 15 wasFprepared by a

simlar procedure frijom I nternedi ate product was

purified by HPLC sysfem 1 and then H system 5.

Yield: 5%5 LGNS (el hod 1) R 1304 in, mz

1298.26 [ MH+] Ex§ 016 N N 7{0 050 | HHI

NO O~N e

Example 6 was prepared from Intermediate 1 and 0.5 equivalents of dodecanedioyl
dichloride using a method similar to that used for the preparation of intermediate 10, but
using THF as the reaction solvent. This compound was purified by HPLC system 1
Yield: 50%

LC-MS (Method 1): Rt 16.93 min, m/z 1053.06 [MH"]

Example 7

Example 7 was prepared from Intermediate 1 and 0.5 equivalents of Intermediate 9 using
a method similar to that used for the preparation of intermediate 10. This compound was
purified twice by HPLC System 1 and then on an Isolute Si Il cartridge (10 g) eluting with
0-30% EtOAc in pentane.

Yield: 30 mg (4%)

LC-MS (Method 1): Rt 15.15 min, m/z 1017.08 [MH"]

Example 8
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~I oF FF FF Internediate 10 (98 ng, 0.178 mmol),
1, 5-di bronopentane (8 ng, 0.080 mml) and 10 NaHCO3

W@ a@onsp41D. 712 mmol ) in acetonitrile (5 nm) weP€r/bBaiteti00361

at 80C for 17 h. After cooling to RT the solvent was

reduced and the m xture was purgdied by HPLC system 1.
Yield: 22 ng (22% LC-M5 (Method 1): R 9.28 mn, mz
1041. 13 [MH#] 15 'Exanple 17 WO 2006¢Q82412 ’

PCT/ GB2006/ 000361 96 NI | FF -""0 N'-"N ON

.-, FO FI FN Intefnediate 8 rTg,0181nTmI)

was di ssolved in 25% THA in DCM 3 ) and the.

sol ution was all owed t tand a 1 h. The

sol vents were evapor @t gd and” e Ue was

re-di ssol ved in aCetoRi N/\ﬁré'\*("10 ClInternediate 10
(200 ng, 0.364 mmol) 76 ny, 3.286

mol ) were added and t mxture g heated at 80C for
17 h. After coolingt and evapd¥ation of the
sol vent, the residuelwas purified by HPLC system 1.

Yield: 65 ng (29% LC—I\/IS(I\/bthod 1): Rt 8.91 mn, mz

EA=87ni8 3 viavm@paretﬂ)frﬁx\amptmedlﬂe andl0.8equivalents of piperazine using a
similar procedure to that used for the synthesis of Intermediate 38. Purification was
achieved using HPLC system 1.

Yield: 19%

LC-MS (Method 1): Rt 13.64 min, m/z 1025.10 [MH']

; ©*
O N
’ 0 | (\NO 7"/ Lo
0 NN o
‘ N0 O
e
ac

Example 9 was prepared in a similar manner from Intermediate 7 and purified using
HPLC system 3.

Yield: 48%

LC-MS (Method 1): Rt 13.40 min, m/z 1025.22 [MH*]

Example 9

Example 10

Example 10 was prepared from Intermediate 6 and 0.5 equivalents of N-methyl-2,2’~



OP-1 "--"0ONN-"NN-"--\ON,, WUN ,NO." F o FF
N Exanple 18 was prepared in a simlar manner from

WO nicensmdt ate 11 and. purified using HPLC sysPemnGB2008/600361
Yield: 8% LC-M5 (Method 1): Rt 8.69 min, nmlz 1137.44
[ MH+]  Exanple 19 WO 2006/ 0824%4 PCT/ GB2006/ 000361 97
No(o Ol NNN{ O" NOONF Fbl~~FFFToa

dl@ﬁloggﬁ Igfmrlemughﬁeg' ﬁhﬁarlﬂ)rcfcégur‘égto Qhé?&%’ed”m(?' %ea%thesns of

in acetonitril
la@aaqdlaw& Rynfml%waﬁ acﬂme@b@lqg HPEC spgemol ) . The
y,g@cﬂo/@n m xture was heated at 80C for 41 h. The
sol vent was renpved and the residue was 5 purified
lf=MR(Mathad By Bi Wimwlf%/?d%@l?.ﬂ‘g”(lzl % LC Ms (Met hod
5 1): R 12.89 min, 1124.30 mz [MH+] Exanple 20 NN O

60 ~OI NNNI O-NOON FI F FF 10 F F
Example 11

Example 11 was prepared in a similar manner from Intermediate 7 and purified using
HPLC system 3.

10 Yield: 50% .
LC-MS (Method 1): Rt 10.10 min, m/z 1056.21 [MH']

Example 12

15 Example 12 was prepared from Intermediate 6 and 0.5 equivalents of 3,3"-diamino-N-
methyldipropylamine using a similar procedure to that used for the synthesis of
Intermediate 38. Purification was achieved using HPLC system 1.

Yield: 6%
LC-MS (Method 1):'Rt 10.38 min, m/z 1084.30 [MH"]

20
Example 13
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To a solution of Internediate 15 (248 ng, 0.40 mmol)
in acetonitrile (15 m) was added NaHCO3 (101 ng, 1.2

wornwbpsand 2M et hyl amine in THE (400 pl, 0.8 nP@i/B200k600361

m xture was heated at 80C for 17 h and the vol atiles
wer e evaporated. The residue wag re- dissolved in
acetonitrile (15 m) and heating was continued for 24
h. The mixture was 15 filtered and concentrated:
Purification was achi eved using HPLC m 3. Yield:
23% LC-M5 (Method 1): Rt 12.09 min, 1124. 30 [ MHH]
Exanpl e 21 WD 2006/ §§82412 PCT/ GB200g/ Q0361 98 N N
OL O /gyp | NO N+
FF Internediate 100 ng, 0.130
Internmediate 12 (& MI)
acetonitrile (b-g¥ heat ed at 80C
for 40'h. Evaporatl f -the sol vent |jgave a residue
that was purified b HPLC system1l. 5Nield: 49 ng
(34% LC-Ms (Methodl 3)): At 11.03 min, 1007.06 mz [ MH]
Exanple 22 N N O /-p | N~ N+v"N per, .NO
0J,NF\ | Br 6-1fr~F FF F10 Exanpl e 22 was prepared

inferde8iatl 8 81 MG iRl WaBloRisBREd it 2594 FFAMIDCM (15 ml) and the
I nt er nedi at e

Selglon vl e (S%Q%r?@ﬁ{‘]lf Tk #i@%ﬁ’@%ﬁ v%%sséie%?egf?teﬂzand the
feidtt wad Pe-BisadiPéEinZRF (5 ml). Intermediate 6 (150 mg, 0.308 mmol) and DIPEA
(161 yl, 0.924 mmol) were added, followed by HATU (176 mg, 0.462 mmol). The solution
was allowed to stand at RT for 17 h and the solvent was evaporated. The residue was
dissolved in EtOAc (60 ml) and the organic solution was washed with aqueous NaHCO3
(30 mi), water (30 mi) and brine (20 mi). After drying (Na,SO4), the solvent was removed
to give a residue which was purified by HPLC System 1.

Yield: 21%

LC-MS (Method 1): Rt 10.35 min, m/z 1136.97 [MH*]

Example 14

Example 14 was prepared in a similar manner from Intermediate 7 and purified using
HPLC system 3.

Yield: 32%

LC-MS (Method 1): Rt 10.14 min, m/z 1137.29 [MH*]

Example 15
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NN Il I~it /gyp OO NN ~-NN~-Np®" NOOOOLF
olo F FF FF Exanple 10 (38 ng, 0.035 mmol) and

w0 obonet4mne (1 m ) were dissolved in acetoni tPCT/6B2(06/000361

m). NaHCG3 (18 ng, 0.214 mmol) was added and the

m xture was heated at 80C for g h. A further portion
of iodomethane (1 m) was added and heating was

conti nued for ayWD 2006/ 082412 PCT/GB2006/ 000361 99
further 17 h, after which time the reaction mixture
was allowed to ol and the solvent and excess

i odonet hane we eval_r‘)or ated. The residue was FQ:url fied

usi ng HPLC-s el 11 ny (26%

(Met hod 1): rE;, 070.07 mz | Exanple 24
NN 11 11 00N~N~'{1%\rk\|Ho~N d. N

| 1~ F FF FF arrple24vva§pe ﬁ’a|3|mlar
manner fromF le 11 and pur|?|e

system 3. Yirel d: 67% LC- MB ( Met hod 1 Q. 15 mn,

mz 1070.26 [ M+] Exanple 25

Example 15 was prepared by a similar procedure from Intermediate 6. The product was
purified by HPLC system 1 and then HPLC system 5.

Yield: 5%

LC-MS (Method 1): Rt 13.42 min, m/z 1298.26 [MH"]

Example 16
H n
o o
N AN o
7 i N Ho ]
N0 O™N
FE EF

Intermediate 10 (98 mg, 0.178 mmol), 1,5-dibromopentane (8 mg, 0.080 mmol) and
NaHCO; (60 mg, 0.712 mmol) in acetonitrile (5 ml) were heated at 80°C for 17 h. After
cooling to RT the solvent was reduced and the m|xture was purified by HPLC system 1.
Yield: 22 mg (22%)

LC-MS (Method 1): Rt 9.28 min, m/z 1041.13 [MH"]

'Example 17
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NFF FQ Ol O/NI HO,-.ONNOOH NOOF 11 F N
15 Internediate 18 (100 ng, 0.095 mmol) was di ssol ved

wo pooaog4oni trile (3 m) and 1M aqueous HC waBCHG#2@6/000361

until the m xture becane opaque. Acetonitrile was
added dropwi se until the sol utdgon becane clear: After
1 h the product was extracted into Et OAc and the
solution was washed with brine and dried (Na2SO4).
Evapor ati on gave alresidue 20 which was purified

usi ng HPLC syste Yield: 6.5 ng (6% LE.MS (Method
1): At 14.97 m z 1057. 30 [ MH] e 26 WO
2006/ 082412 % OQ/O, 0%61 100 FF I ~ N OOyN
CNNO'"OHOTr | F FF

Exanpl e 26 was pre arcéd froml M(' dﬁ/atl and
Intermediate 17 b met hod sim ar/\’{“ t at‘/used for
the synthesis npl e 13 The produ s purified
using HPLC systfem 4. 5 Yield: 17% LC (Met hod 1):
Rt 9.34 nin, mz 1169.24 [ M#] Exanpl ¢ 27

“ N

Intermediate 8 (72 mg, 0.181 mmol) was dissolved in 25% TFA in DCM (30 ml) and the

solution was allowed to stand at RT for 1 h. The solvents were evaporated and the

residue was re-dissolved in acetonitrile (10 ml). Intermediate 10 (200 mg, 0.364 mmol),
and NaHCO; (276 mg, 3.286 mmol) were added and the mixture was heated at 80°C for
17 h. After cooling to RT and evaporation of the solvent, the residue was purified by
HPLC system 1.

Yield: 65 mg (29%)

LC-MS (Method 1): Rt 8.91 min, m/z 1137.32 [MH"]

Example 18

Example 18 was prepared in a similar manner from Intermediate 11 and purified using
HPLC system 1.

Yield: 8%

LC-MS (Method 1): Rt 8.69 min, m/z 1137.44 [MH")

Example 19
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NN ~I OHHOHO ,,-.0 N~y N"-"N _Nf~A-N o~~,, OH
NOOiIi OoLNI FFI1 i FF FF to Exanple 27 was

w@e@pasad from | nternedi ate 17 and PCT/GB2006/000361

N- net hyl - 2, 2' -di am noet hyl ami ne by a nethod simlar
to that used for the synthesis g@f Internmediate 38. The
product was purified using HPLC system 4. Yield: 14%
LC-M5 (Method 1)y Rt 9.42 min, niz 1088. 18 [ MH] 15
Exanpl e 28 N a”( X10 HO ,-,,,, -'o NINNO,--,, OH
NOON FFI i F FF WD 2006/ 082412

PCT/ GB2006/ 000 101 Inter rrzadi ate 19 ( gy, 0.058
mmol ) was disspl ved. i eto txile L4 dl M
aqueous HCO™ (27 Was™ added unti | thejhi t fre went
opaque. AcetonrtWiTe was added drop wPseYuntil the
sol ution was cl . After 1 h diethyl et was added.
The organic # was separ at ed, washed wat er
and brine, andtdried (Na2SO4). The sol vent Was 5

evaparated and the resi due re-di ssql in
Te arwHitaatIgemedkts 14 REaTed (o0 "?fﬁgi @@?%ﬁﬂ? MG S mmoD
REduetoriiiB g2 i) weldRde8 2m ethylardifie IMTOHIF (388,60, taiamhobuithe reaction
the mxture was _heated at 8099\\;for 24 h. After e
fibturerwasgheateb a8 (rdht 41/\35Tp%ﬁ8 & asremaned AR fifciesidue was

iedUsirigf HiRCC bydtdr 1HPLC system 3. Yield: 10 ng (279
0 LC- M5 &I\{%hod 1): R 12.20 min, mz 1268.41 [ VHO

N . .

Kelgrdrdng

LLC-MS (Method 1): Rt 12.89 min, 1124.30 m/z [MH"]

Example 20

NP VeV
0 N/\/\/\/\/N N ] o
LA A
N0 O” N
e Ol
FL gF

To a solution of Intermediate 15 (248 mg, 0.40 mmol) in acetonitrile (15 mi) was added
NaHCOj3 (101 mg, 1.2 mmol) and 2M ethylamine in THF (400 ul, 0.8 mmol). The mixture
was heated at 802C for 17 h and the volatiles were evaporated. The residue was re-
dissolved in acetonitrile (15 mi) and heating was continued for 24 h. The mixture was
filtered and concentrated. Purification was achieved using HPLC system 3.

Yield: 23%

- LC-MS (Method 1): Rt 12.09 min, m/z 1124.30 [MH"]

Example 21
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0l ( OHO ,-,ONNNO-,,~,OH NOONFF1 FF FF
Exanpl e 29 was prepared fromlInternediate 23 by a

woredobosk4st m | ar to that used for the 15 synt heGT/€BoG06/000361

Exanpl e 28. The product was purified using HPLC system
3. Yield: 69%LC M5 (Method 1):ggRt 10.70 nmin, nmz
1156.38 [MH] Exanple 30N Il FF O F~1.9

HO ,--~-ON O ~NN-~ ONN ON-,NI On-,--,0H | F OFF
[ 11 20 N Exanple 30 was prepare ' from I ntermedi ate
22 by a simlar neth to that usegshn the synthesis
of Exanple 25. The ¢ uct was purisiegd by HPLC system
3. Yield: 36% W0 NO&ZA&&NPQI/\ gl\000361 102
LCG-MS (Method 1): Rl8,110 mway m z;1169.38 [ MH+]

Exanple 31 NN 11 O/@(lOONI—PJH\NN . ~0 1/ NN\, ,N
I/ OW Il OO~ FF Fo ©\1<F
F1 : ‘F>F(U\° ' F

F

Intermediate 10 (70 mg, 0.130 mmol) and Intermediate 12 (72 mg, 0.130 mmol) were
dissolved in acetonitrile (5 mi) and the solution was heated at 80°C for 40 h. Evaporation
of the solvent gave a residue that was purified by HPLC system 1.

Yield: 49 mg (34%) ‘

LC-MS (Method 1): Rt 11.03 min, 1007.06 m/z [M"]

Example 22

o) (0]
F
F

A \/ A [

N™ "0 O” N

o/\
Br
F
F Fr
Example 22 was prepared in a similar manner from Intermediate 13 and Intermediate 11
and purified using HPLC system 3.
Yield: 8%
LC-MS (Method 1): Rt 10.85 min, m/z 1007.22 [MH"]

Example 23
N
ll il
0 H | § 0
0 | i \/\l?l+\/ E\ ] o~
: NS © Oo™ N
Fp ' @F
Fl LF

Example 10 (38 mg, 0.035 mmol) and iodomethane (1 ml) were dissolved in acetonitrile
(5 ml). NaHCO; (18 mg, 0.214 mmol) was added and the mixture was heated at 80°C for
25 h. A further portion of iodomethane (1 ml) was added and heating was continued fora
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FF FF 5 Exanple 31 was prepared fromlnternedi ate 25
and N-nethyl -2, 2'-di am noet hyl am ne by a nethod

W@ Rwhlsa412 0 t hat used for the synthesis of | ntRCTHed2@66000361
38. The product was purified using HPLC system 1..
Yield: 61 %LC M (Method 1): Rg 10.76 min, nmz
1208. 18 [MH] 10 Exanple 32 NN Il 01/ OOO0 (r)~
Dhd! 17h/ %}‘ke\r fnich ti%”hg _ré;ac‘t_‘lorg g‘i)gt%rgeﬁv'a{:s’: allofé8 1P ol 3Ad YRS solvent

prepared frominternedi ate _ B ,
apRxCRSA iogorethanaweresrapsypigai The residuewasurified 4sing HBLC system
{o that used for the synthesis of Internediate 38. The
product was 15 purified using HPLC system 1. Yield:
Ygloh 1 tmeg26¥t hod 1) Rt 10.93 nin, mz 1208.20 [ MH+]
XM et '*QOI# @@.QO%R,WO.W%E@@306/ 000361 103 N N

I O( NH/" Ol \NbO". NOONDI FFI1 FF
FF Internmediate 32 (263 ng, 0.27 nmol) was di ssol ved
Exarhpfe 2410 nl) and iodonmethane (379 nl, 2.67 mmol )
was added. The solutjon was allowed to stand for 24 h
and the volatiles were evaporated. Tihe residue was
di ssolved in 2M NH3 in EtOH (10 m) ghd 5 heated at
502C in a seal ed tufor 50 h. The vent was

removed and the prfpdfict was | 79
-0 N ~ NN \[(\N o
o ' 0 oAy
07N

B
5)@ @YF
FL F

Example 24 was prepared in a similar manner from Example 11 and puriﬁed' using HPLC

system 3.
Yield: 67% 4
LC-MS (Method 1): Rt 10.15 min, m/z 1070.26 [M']

Example 25

o O?\],N | 5
HO\/\O | i/\/\/\/\/\/\/ ~"0H
NS0 ©
E \
F N

Intermediate 18 (100 mg, 0.095 mmol) was dissolved in acetonitrile (3 ml) and 1M
aqueous HC! was added until the mixture became opaque. Acetonitrile was added
dropwise until the solution became clear: After 1 h the product was extracted into EtOAc
and the solution was washed with brine and dried (Na>SO,). Evaporation gave a residue
which was purified using HPLC system 4.

Yield: 6.5 mg (6%)

LC-MS (Method 1): Rt 14.97 min, m/z 1057.30 [MH"]

Example 26
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purified by HPLC system 3. Yield: 24 ng (9% LC M5
(Method 1): At 10.84 min, mz 998.19 [ MH#] 10 Exanpl e

w@2ooblose4121 |1 O I~ NH~I 0 ~Ol NH ~~~-~0-~ PTGB20N6/000361

FF 6--r~FFFF F Exanple 34 was prepared from
Internmedi ate 33 by a nethod singpar to that used for
the synthesis of Exanple 33. The product was purified
using HPLC system 1. Yield: 44%1 C M5 (Method 1):

Rt 11.28 mn, mz 1054.26 [ MH] e 35 NN Il Il
I~~ OHNHHO ~ONN~~N~ N-\~N-N N\N&/OHHOID OO
NFF 6-rF 1 FPr' F WD 2006/ 082

PCT/ GB2006/ 000361 104 Inter rredl at 46\}75((1@0 ng, 0.127
mmol ) was di ssol veff n I\/le()—|(1 aifd B solat i on of
K2CO3 (235 ny, 1.7 nm)Ig;\) ( Y was added.
The m xt ur H%hes i RT fo in and then
diluted with Et g,éq)qm) and water 50 m). The
organi c | ayer was @e:jrate and washe#l with brine.

After drying (Na2S the sol vent was evaporated and
F
F

Example 26 was prepared from Intermediate 8 and Intermediate 17 by a method similar

to that used for the synthesis of Example 13 The product was purified using HPLC

system 4.
Yield: 17%
LC-MS (Method 1): Rt 9.34 min, m/z 1169.24 [MH"]

Example 27
N N
il ]
o] H H o]
HO\/\O | N N\/\f\ll/\/N i ] O/\/OH
NS00 Oo N
9 FY©
FF FF

Example 27 was prepared from Intermediate 17 and N-methyl-2,2’-diaminoethylamine by
a method similar to that used for the synthesis of Intermediate 38. The product was
purified using HPLC system 4.

Yield: 14%

LC-MS (Method 1): Rt 9.42 min, m/z 1088.18 [MH"]

Example 28



5 the residue was purified using HPLC system 3. Yield:

50 ng (36% LC-M5 (Method 1): Rt 10.20 min, niz
wao®dngad1f M) Exanple 36 NN {I Il ~I ., NCTDGB2006/000361
N,-YyN--*" NNY'-"NO-,iN 1 NOOI OQLN1 F F 10 FF
FF 10 Internediate 39 (150 ng, Q5 mMmmol) was

di ssolved in DCM (4 m ) and

m&m@awﬁé hyl(holm@tmmts armmp el diqdivae ihlaeatdmile Q4 78l) and 1M

ARV HET G- 1008 21ed Rl e e me PHaalS Al ap added
Broéﬂlﬂse waki ee Sdtutitn) wabSlead daer 1 Fidietaglutimrsvdsayteed ViRise organic

arated and ed. P f t
b P Aty BT ‘O Cret A bng 2 e e eolygrt ves
5 Ehdpiohagd dnd thBiredfduéBvas radigsbred BacBnithie {4 mb. N&H@OP(16 mg, 0.17

mwpw@ws& om0 8 oS g e v

Reabd atl\ecr"ojﬂos 20y afler filte Bl thd sotvgntaved mimdved and the product was

dlﬁEth etqﬂgglan1n (67 ng, 0.75 nmmol ), EDC (86 ng,
(55 nmg, 0.45 mmol) were added.

Yietd: 0 x (zef%was stirred at RT for 50 h and water (4

o DTl T 2

achi eved using HPLC system 3. WO 2006/ 082412
xamgpz,gé)ﬁ/ 000361 105 Yield: 36 ng (21 %

N : N
] il
0 ' 0
HO\/\Q I /,\l]\\/\/\/\/\/N\/\/\/\/\i ) o/\/OH
N™ "0 O N
¥ e
F F 4 F F ‘

Example 29 was prepared from intermediate 23 by a method ‘similar to that used for the
15  synthesis of Example 28. The product was purified using HPLC system 3.

Yield: 69%

LC-MS (Method 1): Rt 10.70 min, m/z 1156.38 [MH’]

Example 30

fil
20

Example 30 was prepared from Intermediate 22 by a similar method to that used in the
synthesis of Example 25. The product was purified by HPLC system 3.
Yield: 36% |
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LC-MS (Method 1): Rt 6.84 min, mz 1142.37 [ MH+]
Exanple 38 NN 01' a 0 HZNyN~~O N ~N /. N ~N~N O-~N

wobldg/osME 1 .~O0 OO--NNHN b 1FFI 5 FPPEL/EB2006/000361

Internmediate 39 (150 ng, 0.15 mmol) was dissolved in

DCM (4 m) and 1, 3-di 1Boc-2-(2q2

hydr oxyet hyl ) - guani di ne (227 ng, 0.75 mol), EDC (86

II@-MSQ (MEndEP): Rt 8AG VAR/z(1380.38gMHBL 45 nmol ) wer e

a ded The m xture was stirred at RT for 18 h the

solution was diluted with DCM (8 m) and washed with .
le@ mM). TFA (2 m) was added and the 10 sol ution

was allowed to stand at RT for 5 h after which tinme it

3 W) and
ich did not
DCM or water, was digsd] ved in 20%

acetonitrile i

Yi el d: 45 rmgo GBS (Meth 6074 min,
m z 585.87 [ a e % ~3oN I~ ~ OH
HO ,IN,,) ON NOJoN, g OQFF FF FF
Exarrple 39 was ed from I nternedia 43 and N

nmet hyl -2, 2- di am noefthyl am ne by 20 aFfprethod simlar

-to that used for the synthesis of Internediate 38. The

ferramhie 81 wasprepanedﬁrb&dnhshec@gtéi?ﬁ@wd;Msﬂeihyl-&,2'%ﬂiae1hmbet®?&?ﬁine by
%&%&@d&%&ﬁo@ tﬂi;t: us%td fgr K\% @n{ﬁesirsd of Ir:ltg—}%'éalrgte [\’Mﬁ' 119 p?éduct was

purified using HPLC system 1.
Yield: 61% :
LC-MS (Method 1): Rt 10.76 min, m/z 1208.18 [MH"]

Example 32

o 0O

(0] | 0]
N O OJ\N
@*F \ ‘ Fp
F Fl

F

Example 32 was prepared from Intermediate 27 and N-methyl-2,2’-diaminoethylamine by
a method similar to that used for the synthesis of Intermediate 38. The product was

-purified using HPLC system 1.

Yield: 53%
LC-MS (Method 1): Rt 10.93 min, m/z 1208.20 [MH"]

Example 33
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WD 2006/ 082412 PCT/ GB2006/ 000361 106 NN Il Il ~I O
HHO HNJ I ON~N~-NOL.NLNH NOI FFI i FFFF

w0 nicensmdt ate 45 (191 ng, 0.143 mmol) was di ssPCT682006/000361

DCM (15 m) and TFA (5 m) was' added. The reaction
was allowed to stand at RT for 193 h before
evaporation of the wvolatiles. The product was
purified using HPLC spstem 3. 5 i eI 67 ng (41 9%
LCG-M5 (Method 1): Rt %.64 mn, mz 1136. 14 [ MHH]
Exanple 41 NN 11 1 it NNON --, N NfrN O
-') HND Ol OO N4 N Oy~ 1 ol FF FF 10
| nt er medi at e 45,(\'5 ~O~ 43 RuB! ~di ssol ved in
DCM (20 m) and i odofretihaneH ( my\ s added. The
sol ution was all owed o %tand at ﬁT”f‘ or 48 h. The

vol atiles were evap ted and the i due di ssol ved
in 25% TFA in DCM (2 E After evapor ati on
gave a residue which wag purifi ed Fby HPLC system 3.

l?é}e%%ciuggﬁég&[s%ﬁg{éoéﬁ )N%é @%&%%&J@gﬁig%l?éndﬂoﬁomethane

BTI NMTB260 Do) 36% adggdr The solution was allowed to stand for 24 h and the
volatiles were evaporated. The residue was dissolved in 2M NHj in EtOH (10 mi) and
heated at 50°C in a sealed tube for 50 h. The solvent was removed and the product was
purified by HPLC system 3.

Yield: 24 mg (9%)

LC-MS (Method 1): Rt 10.84 min, m/z 998.19 [MH']

Example 34

Nighle) 0
@XF Fp
Fr Fr

Example 34 was prepared from Intermediate 33 by a method similar to that used for the
synthesis of Example 33. The product was punfled using HPLC system 1.

Yield: 44%

LC-MS (Method 1): Rt 11.28 min, m/z 1054.26 [MH"]

- Example 35
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OON NyN
/

100 \HF NFFF FIlI HNOI i HOOYNO
H O NNNN /~0 |

ONON'~N~0HO NOHO FN 6~~FF

wOo2065l0831N N a O p N Exanpl e 42 was prepar edP€T/GBR006/000361

Internmediate 7 and 0. 25 equival ents of Go PAVAM
dendrinmer using a simlar procegure to that used in
the synthesis of Internediate 38. The product was

Ipternbdie 35901 SUMgPb. 23 ety Wab diSsoKiegliiveé®¥ éﬂ@nﬂ'ﬁnd a solution of

LuchEo T em@m@wﬁ@%ﬁ@w&ea%@ T iigreias SlTes AT for

36 siManddtheh Iditlitel MithNEtDIAC (50 @IYNIhd Wdter (500mi). Tiheyddganic tdYer was
s%paPaQe gné) wg%ed with brine. After drying (Na.SO,) the solvent was evaporated and
the residue was purified using HPLC system 3.

Yield: 50 mg (36%)

LC-MS (Method 1): Rt 10.20 min, m/z 1084.23 [MH*]

Example 36

- N"~0 ‘

| -
F F
Fr Fr

Intermediate 39 (150 mg, 0.15 mmol) was dissolved in DCM (4 ml) and
hydroxyethyltrimethyl-ammonium iodide (173 mg, 0.75 mmol), EDC (86 mg, 0.45 mmol)
and DMAP (55 mg, 0.45 mmol) were added. The mixture was stirred at RT for 7 h and
water (4 mi) was added. The aqueous layer was separated and evaporated. Purification
was achieved using HPLC system 3.

Yield: 35 mg (16%)

LC-MS (Method 1): Rt 6.78 min, m/z 585.80 [M**)/2

Example 37

H H H
/N\/\O | i/\er\/\l}l/\/N N/fo/\/l\l\
N"So © 0 oAy
©\KF Fp
FF Fe

Intermediate 39 (150 mg, 0.15 mmol) was dissolved in DCM (4 ml) and N,N-
dimethylethanolamine (67 mg, 0.75 mmol), EDC (86 mg, 0.45 mmol) and DMAP (65 mg,
0.45 mmol) were added. The mixture was stirred at RT for 50 h and water (4 ml) was
added. After shaking, the organic layer was separated and evaporated. Purification was
achieved using HPLC system 3.
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FFFF FF HNOO ~NAN | rco N / O Internediate 50
(168 ng, 0.295 mmol ), benzenetricarbonyl trichloride

W@ 1®6m8p410D. 05 nmol ) and DI PEA (0.2 m) were dPGEGB2@®d/000361

in DCM (10 m) and the m xture was stirred at RT for
40 min. A further quantity of bgmzenetricarbonyl
trichloride (5 ng, 0.019 mml) was s added and the
c stlrred for a further ‘48 h. The sol vent
ﬂgﬁ %%ggo?g?ed and the residue partially solidified.
MRl W50 P4 oNatEE 114239 MELC system 2. Vi el d
(499@ LC-M5 (Method 1): Rt 14.45 min, mz
1871.31 [MH+] to Exanple 44 CH3 CH3 O G ~CH HO /-~0
Rxampled8N | 41ic0'O1 N 00~-N N\ I FFI1 /. FFFF
I ntermedi ate 48 (150ung, 0. 118 mml ) wmas di ssolved in
EtQAc (15 m) and acktic acid (2 drd s) was added,
foll owed by a spatu of Pd(OH)2 on bon. The
reaction n1xture @a stl red un@er @tnDSEhere of
hydr ogen m&

15 added an HStI rr contl nu a furﬁ\.her 5 h.
The m xture was filt Qd and t he Qol ent was

evapor ated. The pr was puri f| ed HPLC system 2.
Yield: 32 ng (25% 06/ 082412 2006/ 000361

109 LC- M5 (l\/bthod 1): R 9.77 mn, Frﬂz 1066. 22 [ MH+]
Iﬁfém&ﬁte% %@m@, M5 mmol) was dissolved in DCM (4 ml) and 1,3-di -'Boc-2-(2-

* hydroxyethyl)-guanidine (227 mg, 0.75 mmol), EDC (86 mg, 0.45 mmoi) and DMAP (55

mg, 0.45 mmol) were added. The mixture was stirred at RT for 18 h the solution was
diluted with DCM (8 ml) and washed with water (4 ml). TFA (2 ml) was added and the
solution was allowed to stand at RT for 5 h after which time it was washed with sat.
aqueous NaHCO; (5 ml) and evaporated. The residue, and any residue which did not
dissolve in either DCM or water, was dissolved in 20% acetonitrile in water and purified
by HPLC system 3.

Yield: 45 mg (26%)

LC-MS (Method 1): Rt 6.74 min, m/z 585.87 [MH,**]/2

Example 39

Example 39 was prepared from Intermediate 43 and N-methyl-2,2’-diaminoethylamine by
a method similar to that used for the synthesis of Intermediate 38. The product was
purified using HPLC system 3.

Yield: 37%

LC-MS (Method 1): Rt 5.72 min, m/z 1164.17 [MH"]

Example 40
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FFIl i FF FF 5 Exanple 45 was prepared from
Internmedi ate 40 and 2M nethylam ne in THE by a nethod

W@ 00608412 0 t hat used for the synthesis of Exam@l/6Bi®6/000361

The product was purified wusing HPLC system 3. Yield:
22% LC-M5 (Method 1): Rt 11.08 4gen, mz 1026. 16 [ MH+]
10 Exanple 46 NN O1l~ X10 NOON1FFI FFFF
Exanmpl e 45' (50 ny, ”049 nmol ) was dilsolved in DCM (5
m) and treated with} iodonethane (1.5 m). The
solution was all owe o stand for 2 The vol atil es
were 15 evapor at ed d tme prodyct Wwasopurified using
HPLC system 3. 42/§ thod 1): K
11.27 mn, \1/84 | i [de ‘Exany) & 4 \&906/ 082412
PCT/ GB2006/ 000361 1M0°FF NF ooy B H I'N~/ ~N-N |

O/ yN/~ N/ HO | LOOI E F Exanpl e 47
was prepared from | nterdedi ate 6 - nt er redi at e 59
by a procedure similaf to that uséd for the synthesis
lﬁferhealﬁfefﬁ%% 8 Rig38 143 MAR)RTLRHLELIVEB 1y o8 mrj aharTFA (5 mi) was'

col urm chromat ogr aphy usi ng 0-5% EtOH in

Feigledr The reastian yeg allgwed to stand at RT for 1.5 h before evaporatlon of the
volatiles. The product was purified using HPLC system 3.

Yield: 67 mg (41%) :

LC-MS (Method 1): Rt 5.64 min, m/z 1136.14 [MH"]

Example 41

H H
l &+ N A
(NN Ny~ NKLN/\
NS A A0 ' O g SNH
-
Fr FE

Intermediate 45 (191 mg, 0.143 mmol) was dissolved in DCM (20 ml) and iodomethane
(5 ml) was added. The solution was allowed to stand at RT for 48 h. The volatiles were
evaporated and the residue dissolved in 25% TFA in DCM (20 ml). After 1 h, evaporation
gave a residue which was purified by HPLC system 3.

Yield: 35 mg (19%)

LC-MS (Method 1): Rt 5.65 min, m/z 1150.15 [M*]

Example 42



5 evaporated and purified further by preparative HPLC

system 3. Yield: 23% LC-Ms (Method 1): Rt 9.64 mn,
wai®sogaini z [ M+] Exanple 48 NN [~ '"-'"-0 CAr/NB00se00361

ON~-NO NOO OO 6l--,C~r FF 10 FF FF 10 .

I nternmedi ate 48 was prepared frgmInternediate 6 and

Internmedi ate 60 by a procedure simlar to that used

for the synthesis of {nternediate 38. Yield: 51 % 15

LC-M5 (Method 1): Rt & .64 pingN1179.37 iz [ MHt]

Exanpl e 49 WO 2006/ 0824[(2 [PQT/ GB2006/ 000361 111 F F

FO No ON Ol ~F Y~ N To a sol ution of

| nternedi ate 68 (2 NQ.412 mmol) in DCE (8 m) was
added pi perazi ne ngo~Q,,206 nmol ), powder ed

nol ecul ar sieves a odi u tri acet oxylsqr ohydri de (98
mg, 0.464 molf}. Thé& reacti I Xture \/\/&g\@rred
overnight 5 then diluted w and filterfed before
t he sol vent renoved. The c¢yude mat eﬁ“

purified byocprgparagfive giPLC i ;

17% LCAVB e, . JRe~1d. 69 &in, £025. %0
E'VH'{% N/g:%d\l\l’)\ﬁ i ’

O” "NH

F HN o

©1

Example 42 was prepared from Intermediate 7 and 0.25 equivalents of G, PAMAM
dendrimer using a similar procedure to that used in the synthesis of Intermediate 38. The
p‘roduct was purified using HPLC system 3.

Yield: 19%

LC-MS (Method 1): Rt 12.32 min, m/z 2394.49 [MH*]

Example 43
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10 I'n analogy to the procedure for Exanple 49, the
foll ow ng conpounds were prepared fromInternedi ate
w®7Z00at0sk4® 5 equi val ents of an am ne or di am nePCT/GB2006/000361
(respectively Internediates 60 to 66, honopi perazine,
N- (2- am noet hyl ) - N- net hyl et hanejg§ am ne and
ethylam ne). Reaction Yield R (mn) Mass Exanple
Structure o tine (h) (Method [IVH + (I 0) 1/|N N Exanpl e
o ~“ON-~N) N~~No- 18 20 8.57 79,42~ 50 O~ N F i
FF FF N F Exanple N 0-" 18 11F 8 34¥,19 51 N(10
o o FF N W 2006/ 082412 PCT/ GB2606/ 112 N N
Exanple I * 52 "ONo "~NI | "J 6* 9.01
1333.28 00 ~I FF~ FFFF NO' F Exanphg "O ~~
~Nl e Ft o NO18 10* 9.12 1317.53(%3.~. F a

NON.-,NN1 QO Fgs 0 -l

ONH
o H H
N/L\Oo o HNj\H
C1 ' F
F FOF
F
F HN\EO o
N/U\N
Jont
NZ o O\

Intermediate 50 (168 mg, 0.295 mmol), benzenetricarbonyl trichloride (13 mg, 0.05 mmol)
and DIPEA (0.2 ml) were dissolved in DCM (10 ml) and the mixture was stirred at RT for
40 min. A further quantity of benzenetricarbonyl trichloride {56 mg, 0.019 mmol) was
added and the reaction was stirred for a further 48 h. The solvent was evaporated and
the residue partially solidified. The product was isolated using HPLC system 2.
Yield: 90 mg (49%)

LC-MS (Method 1): Rt 14.45 min, m/z 1871.31 [MH"]

Example 44
CH, CH,
o) H " o) .
HO\/\O N N\/\N/\/N N O/\,OH
L K ! o A )
NS0 © o N
F F

Intermediate 48 (150 mg, 0.118 mmol) was dissolved in EtOAc (15 ml) and acetic acid (2
drops) was added, followed by a spatula of Pd(OH), on carbon. The reaction mixture was
stirred under an atmosphere of hydrogen for 17 h. A further spatula of catalyst was
added and stirring was continued for a further 5 h. The mixture was filtered and the
solvent was evaporated. The product was purified by HPLC system 2.
Yield: 32 mg (25%)



Il' N NF Exanple ~1 oN1 F I " 18 28* 8.80 1241.33

00 N1 OB 54 F ~N~ ~N |1 O FF O s~ N WD 2006/ 082412
WEON6OBA006/ 000361 113 F F N, OYN Exanpl e ~POI/GBMN06/000361

N-N 1" | NM18 25* 8.77 1319.32 55 FFF N |i FF

FI > Exanple rOk NtiNI N N4og | 18 18* 8.65

1242.15 OO ~N-~N56 O F F Fdl N N 11 Exanple
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Example 45
N
i

% ‘
o ¥ 0
-0 ] i/\/\/\[il/\/‘\/\igilo/\

NS0 o
S, O
FF ol

5 Example 45 was prepared from lnterrhediate 40 and 2M methylamine in THF by a
method similar to that used for the synthesis of Example 19. The product was purified
using HPLC system 3. V
Yield: 22%

LC-MS (Method 1): Rt 11.08 min, m/z 1026.16 [MH"]
10
Example 46

Example 45 (50 mg, 0.049 mmol) was dissolved in DCM (5 ml) and treated with

iodomethane (1.5 ml). The solution was allowed to stand for 24 h. The volatiles were
15  evaporated and the product was purified using HPLC system 3.

Yield: 24 mg (42%)

LC-MS (Method 1): Rt 11.27 min, m/z 1040.27 [M*]

Example 47
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[ 11 1~ ~ Example ,-001 N,- H---N1 ~ 18 ND 8. 84
1056.23 N'--OOM 58\l FFI~-FFFF NI~ sl

wex@apsa12 ' O | M" AN 18 35* 10.75 984.21 N 0 ECTMGB20064000361

FFI~FF FF *yield based on purification of half
of the crude mxture Exanple 6Gg0N N O\ O NOON

CFFIlIl i F FFFO5To asolution of Internediate 70
(200 ng, 0.412 mol) in THE (4 nl) upder nitrogen was
WD 2006/ 082412 PCT/ GB2006/ 000361 11 ed

D) - 3- oxapent ane (22 0.166 mmol)
borohyd ride (358 ng, ,\ﬁ mmol.) . The
shaken overnig t nofi | tered

1, 5- bi s( et hyl am
and PS- Tri acet ox
reacti on m xture

purified by HRES sygtef : 0(25% LC Ms
(Method 1): Rt 8d9algbn, 1071.28 mz | I n anal ogy

to the procedure orgDExarrpI e 60 the fol ljow ng
conmpounds were pd from Internedi&ate 70 and 0.5
equi val ents of a di afene: ‘

Example 47 was prepared from Intermediate 6 and Intermediate 59 by a procedure

similar to that used for the synthesis of Intermediate 38. The product was purified by

column chromatography using 0-5% EtOH in DCM. The material obtained was
evaporated and purified further by preparative HPLC system 3.

Yield: 23%

LC-MS (Method 1): Rt 9.64 min, 1139.22 m/z [MH"]

Example 48
N H
/\O I N N\) I\/N N [ O/\
NS0 © 0 P
FP Fr

Intermediate 48 was prepared from Intermediate 6 and Intermediate 60 by a procedure
similar to that used for the synthesis of Intermediate 38.

Yield: 51%

LC-MS (Method 1): Rt 8.61 min, 1179.37 m/z [MH"]

Example 49



10 Reaction Yield Rt (mn) Mass Exanple Structure

Diamne (Method tinme (h) (%9 [MH+ FI\ F 1,8 ON
wE2@apsa12-0 N\v' N yO / O N~~N bi s( et hyl am no) PCT/8B2¢b6/000361

8.92 1115.29 61 NO 3,6-dioxaoctane FF NF F I ~ NM

AN N AN, ~ di met hyl butane- 18 49 8. 85 1055. 28

Exanple N'--N, o N N 62 1,4-diamine FF Il FF N N -
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To a solution of Intermediate 68 (200 mg, 0.412 mmol) in DCE (8 ml) was added
piperazine (17 mg, 0.206 mmol), powdered molecular sieves and sodium
triacetoxyborohydride (98 mg, 0.464 mmol). The reaction mixture was stirred overnight
then diluted with DCM and filtered before the solvent was removed. The crude material
was purified by preparative HPLC system 3.

Yield: 35 mg (17%) |

LC-MS (Method 1): Rt 10.69 min, 1025.30 m/z [MH*]

In analogy to the procedure for Example 49, the following compounds were prepared
from Intermediate 67 and 0.5 equivalents of an amine or diamine (respectively
intermediates 60 to 66, homopiperazine, N-(2-aminoethyl)-N-methylethane diamine and

ethylamine).
. . Rt (min)
Reaction | Yield Mass
Example Structure time (h) | (%) (Me1t;'|od [MH]*
N b |
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0. 455 mol ),
wa2®g/osa3t ) and 2M nmet hyl amine in THE (250 I,
m xture was heated at 80C for 5
h. A further amount of nethylame (500 |) was added 5
and heating continued overn|ght

nmol ) .

F FF FF To a sol ution of

The reaction

Internediate 11 (250 nyg,
in THE (3 mM) was added NaHCO3

(115 nm,

The vol atiles were

PCHEB2006/000361

evappratey and THE (3 ) and™ NaFCO3( I1p gy Twere
added. Hedting at 80C was rebuned|for 18 h.

ExanVd @raIJ(j gave crude mat &Jial Wwhich was purified by
LSt S3uYisledsy 35 2e% | LOHS (Mefdol 101 R 133028
S0. 78 i Ahy-070- 8- WD B30 Ekanmle 65 NNl O -
~0 4[.OI%FI\I+~~~i~O", NQON FlFI i B-1: 1. 'r
FF FE Exanpife 65 was prepdired from Exanpl ¢ 64 using a
sim| t used fof the 15 synthesis
of Exanpl e 6. The crude material{was pur|fied|by HPLC
system 3. eId 69@6LC—NB (Method 1): Rt} 10.73 mn,

£ 985. 08 g% IeF MD 2096/082412 :

XWMDW(HBZO CNN ,, ON]J_ O D
@l F ||° le 66 s ptetfred Ep?%r'?rlﬁ 1317.22
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di br onndodecane using a nethod simlar to that used

for the preparation of

I nternedi ate

10. The product

wor®opsdif i ed by HPLC system 3. 5 Yield: 25% LEEIVEB2006/000361

(Method 1): Rt 9.04 min, 1111.39 nmz [ MH] Exanple 67
FF N1. F e YN+ NNI| O/+f¢ 0 - NNO/ O HO
6--,~FHO Il FN F 10 Exanple 66 (43 ng, 0.039
ot S dissofved in DCVE(5 nl) [and 1 odmet hane
(1m) wasl added. The sol uty{dn was$ stirred for |17 h
t hen |t he | vent was IR«DVG N nd the crude mat/eri al
Exé/,s.@@epumo '[ /sy\s M5 {gvet hogs*1): &r7 | 1319.32
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sim ljar to hat used for ¢ synt hesi s of {I nterjnmedi at e
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*vield based on purification of half of the crude mixture
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To a solution of Intermediate 70 (200 mg, 0.412 mmol) in THF (4 ml) under nitrogen was
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Exanple 69 N. N

wO

Internmedi ate 75 and di net hyl am noet hanol

LC- M5 (Method 1):
| ~ ~I
200682412 FF |

Rt 11.
0 0 NO N~N~~NN) CI D, |
FF 10 Exanpl e 69 was prepared PCOI@B2006/000361
by a simlar

36 mn,

1112.28 m z [ MH+]

ONOO

procedure to that used in t{y synthesis of Exanple 36.

The product vvas purified by
cartridge (10 g) using EtOAc;

%MNH% @]_Ig@ ntu;?)ena %PS-

| solute Si

c g‘ﬁ%edq Fg? ggg%}ﬂﬁ mﬁ% O%%%Kaﬁ% n)

chr omat ogr aphy on an
5% of 2M

nﬁtmatcacryborsmydad@@sam 9. almnplmhe waet@@mﬁunerwa%hm overnight
We‘?lrflltélgg ? fglats&(/&g rélel e cmefrﬁdtérléﬁﬁlﬁs &MWM lﬂ.d.‘: system

hen puri usi ng HPLC system 3. Yi el
L@I\/S(I\/Ethod 1): R 6.57min, 1156.26 rdz[l\/H
Ewmhgang%N6 -1 Oi Br O" ill NOONF F I

d |L§%‘?'

Fr

@ﬂk?%%éﬂﬁ%%m. iy

0 91 nTrDI) and pyrrolidine (45 |

0.182 mmol ) was
nd NaHCO3
0.545 mmol ) were

(76 ng,

ogl ih& FREEd RS0 mpTGLéd tﬁ@@llcfm%g obfhpBuldd§Rre prepared from
f| teré’& and evapor at e e resi due was re-di ssolved
i Antexoadisi” QG sABEteMs Ot pEiT RS 006/ 000361 118
10 washed with water and the solvent renoved to afford
npnosubsti-tutedpyrrol-dine—Fhis—rateral—was -
dhssol ved in acetonitrilg (3 m) then {IgdREeR Vividi® Fj (min) Mass
Exampld [LO0 ng, Osikdctureol ) was addmamireol | awed b?‘/ NaHCOB(Method | - N
(Bl my, 0.364 mol) and tfhe mixture st)i HMedhay @@ tor ., [MH]
30 h then at 40C for 6 h.|. A further anpunt of :
Internediate 11 (145 ng, |0. 264 mmol ) s 5 added and
the r ct| on heat etrjo t 80C for130 h. The crude.
Examplerat egyal was, fil tergd” then . evapor at angd, puri fj ed
1 UbT MQUEPLE system 3 L ¥iel &'S(Tﬁ%‘;‘ﬁﬁq'r{o 2% fo 2h 8.92 1115.29
3,6-dioxaoctane
F I
rF
N :JL@
O N NN~
Example | o’y i«m,x«/v*w?r >~ | dimethylbutane- 18 29 | 885 |1055.28
62 <Nj:< 1,4-diamine
F I}
N = |
j? N,N*- A
Example | —o li’v‘ﬁ‘wﬁ\/\j‘(l o | dimethyloctane- 18 33 9.07 |1111.33
NSO © .
8-diami
63 ©\KE T 1,8-diamine

Example 64
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LC-M5 (Method 1): Rt 10.83 nmin, 1010.09 mz [M+] 10
Exanple 72 NN Il Il Br 000 NOUONI~-\ 6 FF

w0 2006/08H1Exanpl e 71 was prepared from | nt er medP@Er/6B1W6/000361

and piperidine using a simlar nethod to that used in
the synthesis of Exanple 70, exggpt that the reaction
was heated at 80C for 48 h in second step of
procedure. 15 Yield: 34\1% LC M5 (I\/thwod 1): R 10.91
mn, 1024.22 n12[|\/++] lExanpl e 72 N \NN ONHN

O~0 N(N\rN O~ '~0 O ~ N | i FF FF 20
Exanpl e 72 was prepa, rom I nter pate 77 and 0.5
equi val ents of N ne ' E I am ne
according to a math d |SI Iari AU hat descrl bed for
described for |Inter ?e 38. ?l d> 39% WO
2006/ 082412 PCT/ GB200 0361 11 -M5 (Method 1):
Rt982mn 1058. 19 F Ie73NNN
"O ONNN, N-N 1 O (} TF

To a solution of Intermediate 11 (250 mg, 0.455 mmol) in THF (3 ml) was added NaHCO;
(115 mg, 1.37 mmol) and 2M methylamine in THF (250 pl, 0.455 mmol). The reaction
mixture was heated at 80°C for 5 h. A further amount of methylamine (500 pl) was added
and heating continued overnight. The volatiles were evaporated and THF (3 ml) and
NaHCO; (115 mg) were added. Heating at 80°C was resumed for 18 h. Evaporation gave
crude material which was purified by HPLC system 3.

Yield: 55 mg (35%)

LC-MS (Method 1): Rt 10.73 min, 970.18 m/z [MH"]

Example 65

Example 65 was prepared from Example 64 using a similar procedure to that used for the
synthesis of Example 46. The crude material was purified by HPLC system 3.

Yield: 69%

LC-MS (Method 1): Rt 10.73 min, 985.08 m/z [M]

Example 66
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NOO DON{ F Fi FF FF 5 Exanple 72 (25 ng, 0.024
mol ) was di ssolved in acetonitrile (3 nl),

wo cwbogt4nane (1 m) was added and the reacti oPCEGBRI06M00361

at 80C overni ght. The sol vent was renoved and the
crude material purified using HgC system 3. Yield: 5
ng (2099 10 LC-M5 (Method 1): Rt 9.77 min, 1072 [ M+]

Example 74 NN | ~ |1 O HHO ON~NN{F9{{NG)I
OON b F Fi FF PT )l Exanple 74 was edfrom
Internediate 79 andQ. 5 equi val ents rrethyl 2,2 -

15 di am noet hyl am
that descri bed f of

accordlngto aO dsimlar to
escrl bed for er| i ate 38.
Purificati o waw ag m/?&\l’YleId
29% LC- M5 ( Met hod )«Kd;et 11,285 n n 010 MH+]
Exanpl e 75 WO 2006/882412 PCT/ GB2006/ 361 120 N N
O OO NWtIiN-NDO ~. -NOON,p 6~r' F HBO F
FF |:F

Example 66 was prepared from Intermediate 71 and 0.5 equivalents of 1,9-
dibromododecane using a method similar to that used for the preparation of Intermediate
10. The product was purified by HPLC system 3.

Yield: 25%

LC-MS (Method 1): Rt 9.04 min, 1111.39 m/z [MH"]

Example 67
N s
| e
O_N
Jeo 9 Y3
/N\/\O l N/\/\./\/\/\/\/N O\/\N""
A 0 ™
N0 o
A

Example 66 (43 mg, 0.039 mmol) was dissolved in DCM (5 ml) and iodomethane (1ml)
was added. The solution was stirred for 17 h then the solvent was removed and the
crude material was purified by HPLC system 3.

LC-MS (Method 1): Rt 9.22 min, 570.80 m/z [M**}/2

Example 68
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Exanple 74 (49 ngy, 0.0415 nmol) was dissolved in
acetonitrile (5 m) and NaHCO3 (7 ng, 0.083 mmol) and

w0 cwbogt4nnane (3 drops) added. The m xture was BCT/GBe@6/000361

at RT for 4 5 h then a further anmount of i odonethane
(3 drops) was added and the m x{re stirred for 17 h.
The crude material was filtered then evaporated then
purified by using HPLC system 3. Yield: 27 ny (54%
LC-M5 (Method 1): Rt 11.20m n, 1194.23 m z [ Mt]
Exaamyé 68 msmreparedfrom' Interpedinie 712 and 0.ReaHNB(ENIN O l\érmemyl 2,2’
ﬁ rg? @eﬂ aflrgnr?ev\gl egng rﬁﬂaﬂo"_tﬁat'isg‘g frird éémfh%bg of ?ﬁe?m@glate 38.
. ded 1o a stirre SuUsSpensi on
Yieldvé2%(1) oxi de (9 67 ny, 0.042 mmol) in de-ionised
RS Bt at RT for 3 h 15
N@Wg‘?&%%@ inaWﬁgﬁ@ﬁWﬁ%he c&(yglg@dsol ution was
treated with Exanple 24 (100 ny, 0.083 mmol ) and the
2 [ m xture was stirred at RT for 16 h. After
Eﬁﬂb{eld}r}g the mxture was centrifuged (152C, 13000
r.p.m) for 1 h and the supernatant was renoved and
freeze-dried to gi ver.the hem - succi naye salt as a
beige solid. Yield: B4 ng (64% 20 LC!MS (Method 1):
Rt 10.25 mn, 1070. mz [My] Ml t poi nt :
138-143C H ast ase 4 bition assays 25 Varioys

conmpounds  of .\t\bﬁ Le_Ne hei r

i nhi bitory acti vPtyl 06/ 08241 ) 006/ 000361
121 towards HNE. FlYoPescent peptiQUelsubstrate Assays
were perforned in 9 Il plates at otal assay

vol une of 100pl. Th §1al gonce on of the

enzyme (human | eukocyt & ‘el astase, Si gma E8140) was

Example 69 was prepared from Intermediate 75 and dimethylaminoethanol by a similar
procedure to that used in the synthesis of Example 36. The product was purified by
chromatography on an Isolute Si Il cartridge (10 g) using EtOAc; 5% of 2M NH; in MeOH
in EtOAc; 100% of 2M NH3 in MeOH then 5% conc. HCI (37% aqueous solution) in
MeOH. The material isolated was taken up in acetonitrile and water then filtered and the
filtrate evaporated then purified using HPLC system 3.

Yield: 52 mg (9%)

LC-MS (Method 1): Rt 6.57min, 1156.26 m/z [M*]

Example 70 |

Intermediate 11 (100 mg, 0.182 mmol) was dissolved in acetonitrile (3 ml) and NaHCO;
(76 mg, 0.91 mmol) and pyrrolidine (45 pl, 0.545 mmol) were added. The reaction was
stirred for 18 h then filtered and evaporated. The residue was re-dissolved in DCM and
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5 0.00036 units/well. A peptide substrate

(MeO Suc- Al a- Al a- Pro-Val AMC, Cal bi ochem #324745) was
waie@d/osat2t he final concentration of 100pM TheCT/GB2006/000361

concentration of DMSO was 1 %in the assay buffer

(0.05M Tris.HCl, pH 7.5, 0.1 M{NgCl; 0.1 M CaCl 2;

0. 0005% Brij-35). The enzymatic reaction was started

\bysrng.mgvété\ear@nﬁyg@venTmn&waaﬁb@ rﬁ@rﬂﬁbbgmtwﬁyn&@me This
ertrorne

@@W'a'swd&wweﬂyb%ﬁomwm (Bimibihen {@?rgr?&'a’re @%b@ﬁ g, %a1 82 mmol)

Mm&de‘aom&nédawgmgg ﬁorn%b Amnﬂl)l#hﬁﬁtﬁé?mﬁ@&e\éﬁﬁed at RT for
read on the FLEXstation | ecul ar Devi ceg usin

$hh tiep iat 4°CIAr @l fﬂébefrﬁ'i‘ﬁ‘%wi%féﬂféﬁn$¢'4it?éﬂé14 M2 4mm°' ) was
RRIAMUM 1RE rddifio AEREH §0“@§)r BOUEL L RAfel hABHA was filtered then
concentration series o concentrations I n range
¢mma1@mmrﬁled0smsﬁmsysm Besults are neans of two
%lg,dt W@H@Qggﬂl experinents, each perforned in

upl i cat npounds tested were shown to have
u@mso\wmwatwmmm,weqean@éMﬁ] 1000nM Usi ng

Fl uorescently labelled elastin 20 Assays were
performed in 96-well plate at a total assay vol une of
Exaopple 7the final concentration of the enzyne (human
| eukocyte el astase, Sigma E8140) was 0.002
units/wel | . Fluorescentlly |abelled] sol ubilised
el astin from bovi ne neck |i ganment Mol ecul ar Probes,
E-12056) was used at,the final®co tration of
15pg/ m . The final{ 'o-c eqt ration was 2.5%in

t he assay buffer ((PllM/grlm [ E containing 25

0. 2mM sodi um azi de) . “TF Pc '\%eactl on was

started by adding the zyrre The ymatic reaction
ehd aff 0 'mi nutes

was perfornmed at RT a
FI uor escence vvas read on kKhe FLEXstation (Mol ecul ar

PREFL! v plbals ea°2€‘"§ ok i b B Sl rptnodto

thatused ircibhpcpmhesis bkﬁxaa&ﬂé B3 erfept haBheceantiontvaa heated ali 80°C for
ge fro }2‘?50020th0 nM The results are- means of

‘E% ?er?%g]é RAPURHYSE vent s, each performed 'in

Yiejak B4%t e. The conpounds tested were shown to have

S MG Lo R AR SARRINT i) Tor o ast ase

i nhibition was determ ned by testing the conpounds
E)‘@%jﬂélitna panel of 6 proteases: plasmin, thronbin,
C sin protei nase 3, trypsin, WO 2006/ 082412
PCT/ GBZOOG/ 000361 122 chynotrypsin (all sourced from
Sigma, cat. No. P186,Zl, T1063, (4428, ﬁ’0615, T6424,

| :

Example 72 was prepared from Intermediate 77 and O.S equivalents of N-methyl-2,2’-
diaminoethylamine according to a method similar to that described for described for
Intermediate 38. '

Yield: 39%
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~filters. The poten

C8949 respectively). Assays were perfornmed in 96-well
plate at a total assay volune of 100pl. A conmon,

w@emwensw1substrate was used for all proteases:PCT/GB2006/000361

fluorescently | abelled casein (Ml ecular Probes,
E-6639), at the final concentraji®n of 20pg/ m
(Cathepsin G5 and Chynotrypsin), 10pg/m (Plasm n and
IO REtho@ 1 ): FRY/gY minP1 8esi agAMHRNd  Trypsin). The
final concentration of the substrate was close to the
respective Kmvalues as determned for this
gMAmbleatx. The final concentration of DMSO was 5% n
the assay buffer (0,05M Tris.HC, pH,7.5, OA M NadC ;
OA M Cad 2; 0.0005% farij-35). The engymatic reaction
was started by addi t he enzyne. Thg, [
reaction was to perfiofmed at RT for .
FI uor escence was on #he FLEXst at ifory (Mol ecul ar
Devi ces) using ) @meni ssi on
s determ ned
froma concentratio eries of 8 conceqtrations in
range from 500pM t pM The r are means of
two i ndependent experi ts, each Fperformed in
dupl i cate. 15 The conpounds tested showed
selectivities for a range of proteases from to >300

l st ;
T o i S e
wen aiidgd aelthe rdagtion stisreda 801G @ieraight. Thasdiepbyagmoayed and the

I | fixed with
Béﬁg?%%}%@#?gg%eﬁs)%gﬁﬂrdé%%%de and washed by
Y6 haRobon. Conpounds were made up in HBSS
iou [ w5 mnutes at 37C with
ggwg(mbﬁggﬁggﬁW%$g§%@£J rate (Cal bi ochem #324745)
was added to each well to rmake 100pl final vol une and
Eggg@)@?@ read using a Spectramax Gem ni Ex 380nm Em
6 or 30m nutes at 37C. Conpounds of the
i nvention exam ned i f§ this assay vvereé";ound to exhibit

| C50 val ues of lessjthan 100OnM prefgrably |ess than
20nM I ntracel | ul ar astase (controlldd with Iysed

cel | elastase) 30 PMYS wepe isol ated & @lescri bed
m@mm—w@hl  po pyl ene
‘ Q

previ ously.

pl ates and or ¢ nd atided @ we to give
150p1 volume. The pllate was ‘i ncubateg.at 37C for

30m nutes. Cells wetg lwashed by ceatd gation and
lysed with HBSS containiAg 0.04% trfton. Cell debris

was pelleted and the supernatant transferred to a
fExamblaort was picbhrecidrane imekeneaiat©VB@nd Blaieguigdsrits ol NMRethyl-2,2'-

substrate was 35 added to all, wells d the.plate .
Haminodivimas gsdeding oA tefiad Seyesedfiny dehtuess! I gESibed for
eintadias 381 PAFCatioN VRGOS 4s R gRELCBRA06/300036 1

Yield: 29%

LC-MS (Method 1): Rt 11.25 min, 1180.10 [MH"]

Example 75
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- 123 Neutrophil Rel eased El astase Activity Assay
(Human, Mouse, @uinea Pig) GCeneration of Rel eased

wolwsospni | El ast ase, from Guinea Pigs Gui nea pPUEBM®6/000361

treated with an LPS aerosol. Animals were left for 4
hours, euthanized and the | unggd avaged to recover
PMN. Bronchoal veol ar | avage fluid (BAL) 5 was spun at
400g for 1 Onm nutes lnd the cells resNspended in’
HBSS. 10pM cyt ochol asin B was added tojthe cell

suspensi on and incu ed at 370C for m nutes after
which 1 pM fMP va ddelglfor afur b€lo 5 m nutes.

CeI s were c & :

"El astase ri supe n;i\t t was troaryif red a fresh
.tube. 10 Generati on‘ofO Rel eased NéUt fophi| El ast ase,

from Mce Mce were aest he®i sed an reated with LPS
i.n. Animals were | r |4”'erur t hani zed and

the lungs | avaged to récover PWN. Bronchoal veol ar

| avage fluid (BAL) was centrifuged at 400g for 1

Om nutes and the cells resuspended in 1 m of

Erseple ToNA9 g, 6 OHOS aunal) Baswisselidd acetonitile (renl) and NaHCO; (7

&p?@?@%@% AR R ahood] Bud e piRiHeLRR sifed at RT for 4

hqthmntaefgrth@@m@rw@h@dmhaner @gk@p%\wa&@dged am th@(mlxture stirred for
u r

F1 PLTRR orydd ADicPARal Al BUTRA 84 Tk tcl el PAal g HPL
skstem@phi | El astase, from Humans Human PMWN wer e
y@qj Qt;g,gg gdescri bed previously. 10pM cytochol asin B

e the cel |l suspension and incubated at
B@@@{Mﬁthgdm it d 2057, 99RBEMZ IMIM f MLP 20 was added
for a further 5 mnutes Cells were centrifuged at .
400g for 10 mnutes. "Elastase rich supernatant' was
Examplecfé® ed to a fresh tube. To a clear bottoned .
96-wel | plate conpounds were addedy and i ncubated for 5
mnutes at 37)C wth "el astase ri ch' super nat ant .
Fl uor ogeni ¢ AAP bstrate was a to all wells and
the plate readgl g a, Spect rlgf\ma gl ni Ex 380nm Em
460 for 30 25 I\Q/\ 47~C,,N i son,
activity mat chedl ¢ ntorol of huﬁg\e ast ase vvas aI SO
run. HNE |nduced“fuﬂg haemorrhafe T n the rat o
Instillation of n neut rophil staés@ b~ into
rat |l ung causes | ung dapgges The extent of this
injury can be asses§ed by neasurfing | ung haenorrhage.

ggc&ﬁ%?iﬁg@%‘ﬁgﬁ%ﬁw ﬁz&%a&&gdﬁo%?s% o Y&S nQBﬁ% élr%gr (1) oxide

rom arrier bre cer
{9-eemgr 012 puedlf ingié-ianisebwaiey@nns, nTshedﬁ'XtLé% wagﬁtored at RT for3h

(th TR SSIOMRS %aﬂﬁuh@h@?e g@ﬂ% §@1P[%rq{é/3 fosbd Wﬁﬁ Etxﬁmple 24 pOO mg,

treat nent I ou group he Vehl C
0983 rme!) @n%twmagméturq WBS Isfitrest §t Ré‘?rf@r b@ 8sbiterdhisitimne the

hixtereVRE ceRBeied (i 52, 39006 §.9m.1abr Ph 3% ¥R dUpRmatant was removed
and freeze-dried to give the hemi-succinate salt as a beige solid.

Yield: 64 mg (64%) '

LC-MS (Method 1): Rt 10.25 min, 1070.11 m/z [M+]

Melting point: 138-143°C

Elastase inhibition assays

Various compounds of the invention were tested for their inhibitory activity
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35 Animal s in each study used to determ ne the
efficacy of the elastase inhibitors delivered locally

WO eooblog24i21ng by a variety of routes. Rats wer ePCT/GB2006/000361

anaesthetised with the inhaled anaesthetic |soflurane
(4% when the dose was given fryam 30 mnutes to 6h

pri or WD 2006/ 082412 PCT/ GB2006/ 000361 124 to human
ReRkdamgE] el astase (HNE) administration or termnally
anaest hetised with hypnorm hypnovel :water (1.5:1:2 at
blugraspeiy PeRiSUREAsr edose was given at less than 30

M nut 8Ssas e pridried &6l 06-Diet pladd @ra @tmi asesadiurd Hieroopl. The
t byt r ans n| st

|ntratracheall ratio
() fegneion b it e (pas popns [Hhdst, Sims Ee140) was
6.00030 ukis/WEIRPPPEidE hrbbtrdtk (iViOoBud-AlatAle-FravaiMC, Calbiochem
ei.ved vehicl.e or at. a d

s either d
PRSP a1 kG hapnokiparatpa o DR e AP fuBifavon of
DRISTY fs P4 @rthe assaydoutier ¢0.05M MrisalClypH arta Ostih &aiCs @t M CaCl2;
gqbgygly#ng@m hypnovel :water (1.5:1:2 at 2.7m/kg).

FPd ent | y anaesthetised, HNE (600units/m) or
Theendymnatiatdantonass steredbpaddiegithb enzyrae Jbe@inzymaicheadtion was
10|nst|II ion 0

qrmeg artn 8@%@3%/ @mlﬁﬁ%%pggv\& é)clykngp@m ?Drﬁé?lgtﬂ/gsm inhibitor
(Sigma Ma9e0 ad:arfmabtcbr@dnim»onarfdéOglwaﬂ Flopragpenteswas tgfad on the

t . re. i . .
SIS R PGS SRSt SR 285 i r.
Tbe Potercy of tnd cemdomrmsp&aﬁ deterhined itom eneoneeniratigpseries of 10

%enﬁ%nlsqﬂgrﬁg%T%mt ﬁ?’(ﬁ‘ﬁp’lr i ?‘rﬂ\ﬁizﬁe ?é%lt@ﬁ??ﬁﬁéans of two

I NClsSiron ma ween rngs oW ng
mdepentienbexppGgentye sad @rfom@@mﬁunb@atﬁex Ltd.) to be

| nser g AROK TS VoAU hEIC] A AN range 1-

the | ung I's was secured into place wth a cotton
oQtMir e. The lungs were then | avaged (BAL) three
times with fresh 4m aliquots of heparinised (1
Qunits/ ) phosphat e buffered saline (PBS). The
Lsig| Rlugresaentir-lapeked@aitin on ice until it was

cent r %Eé&%%er@@efﬂiﬁle@m-% W@ﬁplﬁ@dté*tét&l%@byablum 100pl. The final

10 utes in centrif
akigisaton ahie1erHTe (FHBaG dﬂé&oﬁ&ﬁﬁ?g o Nifte 140 wag 0.002
hhi@g/@@ll | Flﬂﬁiés%ntlge@bémd@ﬂhbll&ed 1elabtirD .fiohh CBtBWeB/ RB& tigament
C frozen unti
'ivﬂ%'ewlarp%fe%ﬁii ?29565 yﬁéw%qe St g fing|cHBERTIY 8ﬁ?féﬂ{ 12y The final
B@nd&@ﬁtnonﬁf@lﬂ@@d@s\a\iﬂ%lrﬂhé pasasbulfyr (OB Tids-BIGLHS8W) sontaining
gf \q@ol g Lood in 0.1 % CETAB/ PBS 25 Once
MY SPEY™ 'i‘fff%) of each I ysed cel | suspension was
pl acedhiendrymatie pectidre wasesdtarted bp dingethe érizgne. The enzymatic
bot t.oned | e I
sarisne Poyforing SHeT AR PisEE A0 LRI e on i fad onthe
#F&ExstatiomiVolddudar@Rvizks) bsing ¢85 ant eycmaihoeamld 53@|n|m emission filters.
asur ed at. .415nm
TG HAETy Y 60 2R B BEENIRR o 2ol gl PetSeries of 10
reacantrationst ire radiye( érbm425®0£)nM)fto dirfML. efrhﬁtresults are -means of two
independent experiments, each performed in duplicate.
The compounds tested were shown to have ICs values for HNE in the range 1-
1000nM.

Elastase Selectivity Assays
Selectivity for elastase inhibition was determined by testing the compounds
against a panel of 6 proteases: plasmin, thrombin, cathepsin G, proteinase 3, trypsin,
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30 concentrations of blood in 0.1 % CETAB/ PBS (30, 10,
7, 3, 1, 0.3, 0.1 pl/m). The anount of blood in each

wexpensent al sanpl e was cal cul at ed by conpar i BONGB2@6/000361

the standard curve. Data were then anal ysed as bel ow
1) The nean OD for duplicates wa® cal cul ated 2) The
val ue for the bl ank was subtracted fromthe value for

SHymoRYhuth (HassRtces fr&@s@)naD@étanm@rsavwdzmga P0615 T6424,
evaluatethe normal ity of distributi

PRAIV]IY- AesAys M"@é‘? P%{B}r@ew{ﬁﬁ Wﬁ'?l?)'?‘iec?fty'i‘ tﬁt@ﬁ)ﬁﬁw yolume of
Mo QW@rﬁlﬁaﬁlg%nBﬁg EERAARBIADGRG Kor él%?ote@béé MBorescéhtly labelled

FARRIRAMSSactlog Eidoas &80 % BHGRABRdoEaRBh B 2Bt (Gathgrsin G
drld Thym&bypsa) ~Mpg/ﬂfﬂ4(Fﬁlaérhlh)anﬁhﬂ&nibm\)’lor\@glw (Fl'ro%asé( 3 and

jUX%@n¥B? Prgquﬁrpﬁﬁn?ratpn of@ie "Xl?ﬂ%ﬁfg"e ! er eeregpéctlve K values
?sw?@miﬁfmbf %hnsaam)btrﬁbl. TeRhal &Rﬁzeﬁrratlﬂn oMDMSBO fhas B%JE rtl&Dassay
AR BB TP b RERGEE CREREA o BB, e
énzgimatie reactionh oge rstarted b)oaddw@m erﬁyﬂlﬁgghalénfymaﬂrw:ﬁaom was
oG s B bprtiiraiorta i e BeBidtrhE FLEReIERY (olecutar
Dendegse ndingt 389 sral @«:ttaubnf airmrﬁhhhngemlssiwdmerw Tamedpotency of the

c%}np%md? eoﬁiepsfroéﬁé H@«{mﬂéﬁycéé ge%:%?l é@mjgntratlons in range

i@im (SGONMHQ @cﬂmaﬂt@maywts drg dnen0g i tlo mdependent experiments, each

@O@g@ goNo- or di - C1- C4- al kyl am nocar bonyl ,
am nocar bonyl, aryl carbonyl,
het er b wmme»Qayqasted showed selectivities for a range of proteases from1 to

>300 fold.

Membrane Bound Elastase

Blood was collected from héalthy human volunteers. PMNs were isolated by
density centrifugation on ficol and red blood cells lysed hypotonically Cells were fixed with
paraformaldehyde / gluteraldehyde and washed by centrifugation.
Compounds were made up in HBSS containing and incubated for 5 minutes at 37°C with
cells. Fluorogenic AAPV substrate (Calbiochem #324745) was added to each well to
make 100yl final volume and the plate read using a Spectramax Gemini Ex 380nm Em
460 for 30minutes at 37°C.
Compounds of the invention examined in this assay were found to exhibit ICso values of
less than 100nM, preferably less than 20nM. ‘

Intracellular Elastase (controlled with lysed cell elastase)

PMNs were isolated as described previously. PMNs were added to 96-well
polypropylene plates and DMSO or compound added to each well to give 150pl volume.
The plate was incubated at 37°C for 30minutes. Cells were washed by centrifugatidn and
lysed with HBSS containing 0.04% triton. Cell debris was pelleted and the supernatant
transferred to a fresh pate, with compounds or DMSO. Fluorogenic AAPV substrate was
added to all wells and the plate was read using a Spectramax Gemini Ex 380nm Em 460
for 30minutes at 37°C.
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het erocycl yl carbonyl, heteroaryl, heterocyclyl or
cyano, wherein al kyl carbonyl, al koxycarbonyl and

wa@bdoglosarinocar bonyl are each optional ly substiPpct/e#2006/000361

with one to three radicals independently sel ected
from C3- C8-cycl oal kyl, hydroxy,143gl- C4- al koxy, Cl-C4 20
al koxycar bonyl, hydroxycar bonyl, am nocarbonyl, nono-

@Bgt gﬂlhﬂ ﬁe@%ed @%Y%s@'ﬁcﬁﬂ%&‘é?YHuman Mouse, Guinea Pig)

car am noo
Generetionp é@f'PP’@hE/@ffaﬁﬂﬁrlfﬁﬂ”éﬁPW@a Pig8yano, ani no,
mono- Gﬂfﬁ@a s%r@‘lre%{éﬁml?rﬁbﬁ‘ QPS@r@é&a&Mhals were Ieft for 4 hours,
het er oc and tri-(Cl-C6- alk
ﬁl@h@?l@e&f %tae Btmyrlavaa@@ torreeef\@rﬁ'\&r%e OafVﬁel%'ﬁ fwd (BAL)
@HQ%%Mt ﬂ()@@ﬁb?'l OrhinGRS aha tHedell§ Rarsu§;b’é?§ibdirLHBQS deh‘l cytocholasin

4 represen

R t
Byes ra)ﬂd%ﬁ%@ll@ygm'%@ﬂmé%ﬂ%gﬁ&5%\%%@%@ oM
YIILP WaSabiu & for 4 AurheRd mifdés. CRlI¢ Wefd dentrilugetiat 4dbdNor Fg minutes.

Nas NaH I Rv2Z RR V2 R (VII [ RAA" R46
%??etasmrqyasmqm\éﬁat KRS trgpgefrﬂégb%hégl}]&gg-r ﬁlygr ogen or

alhkyl or RAH and R41 nay nay be joi ned together with
tenltro n_ato 5tthdt
Earapion pFgPleged Netabh ERshas il Fhos 7L\ S kvl and

t he nlv’ﬁdemé afdeshdtieethnditeated ivith LBStH.achedaissvere left for 4 hours,
ARG E DP rs WSy o RS gt IR et 1P A6 L)
was cadrifut edat400g famommum andithegells resuspendedin it mhoftHiSS. 10uM
are attached t

gyt?en ﬁ %15 é@gé@ Egamhg gfe gl?séagn%rrgg %Rg )r(r%'a%t]e)ﬁ at 9%@\‘6?'5%mutes
aﬁerwﬂgmﬂ uM MILP wad addeddnda fupthess mrrﬁrte%Ce&s Wﬁre Cantgluged at 4009

?){5 1?% iNes. aﬁlgst%%yel? % e?rpa{t%ﬁn\?%e ¥a %]iétd tgléf fslnwi g one

hree ica epen rom
Gahegdon oﬂywnwﬁele@&edﬁeafrWﬁlamomm Cl- 15

o SIS BBy ooty . T BB o v
atdedtathexgl suspe(n@pn @nd mcuwt’ed a 370L fonsS ay gaﬁeawhrclpq@pM fMLP
‘N?S @HQ@? > a Rk eg’r5er|‘h)rfﬂ|&% Cels %ré"cbbﬂlnfug%da"t Qg I6r 10 minutes.
‘Elastase rich supernatant’ was trans erred to a fresh tube.

To a clear bottomed 96-well plate compounds were added and incubated for 5
minutes at 37)C with ‘elastase rich’ supernatant. Fluorogenic AAPV substrate was added
to all wells and the plate read using a Spectramax Gemini Ex 380nm Em 460 for 30
minutes at 37°C. For comparison, an activity matched control of human elastase was
also run.

HNE induced lung haemorrhage in the rat

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

" damage. The extent of this injury can be assessed by measuring lung haemotrhage.

Male Sprague Dawley rats (175-220g) were obtained from Harlan UK Lid., full barrier-
bred and certified free from specified micro-organisms on receipt. Animals were weighed '
and randomly assigned to treatment groups (7-12 animals per group).

The vehicle used was 1% DMSO/Saline. Inhibitors were dissolved in 1% DMSO
before the addition of 0.9% saline.

Animals in each study used to determine the efficacy of the elastase inhibitors
delivered locally to the lung by a variety of routes. Rats were anaesthetised with the
inhaled anaesthetic Isoflurane (4%) when the dose was given from 30 minutes to 6h prior
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al koxy are optionally substituted with one to three

radi cal s i ndependently selected from hal ogen, hydroxy
w624 - al koxy; 20 or a pharnaceutical |y acPepGakioe/000361

salt, solvate or N-oxide thereof. 2. A conmpound

according to claim1, wherein Ad4s phenyl. 3. A

conpound according to claim1l or claim2, wherein Rl

tg%al{r‘b/éi'{ ﬁ&ﬁfbphﬂf ela’étafé@mpmmOhcmm@fr@hongortt@rrﬁana{uypamemenged with

whe
W@B@WPY@OVQJ vgm?,r (6t5e1:% ai %ém}ﬂ(@ wHenm%p@pﬂsqéggg glven at less than
ét)/ﬁtrnﬁa&%rpno&% HNE édrﬁmm@mdaméd Efigerimragayhdaile ¢ e3ibyigansoral

cl ai wher e

s keiaRHANg o Beap §ﬁn@w?&'%yrﬁ¥ﬁée@af e n15%fopp'ng the

ieoetdinRpales. MAinRS eittfbr rdseteopeniog oacompdurmgaﬂamoaaymume of

(g gedl ng claim wherein R6 is trifluoronethyl. WO
K$82412 PCT/ GB2006/ 000361 127 9. A conpound

aCCOmelﬁglst maanfyadorbeeedauwedl @ nmecovberaiien dosing wbreYierminally
N2 ﬁeg Yvﬁré %gpgqr;ﬁ:ﬁm’ﬁlg\ge :iwlqt% (9 gn_pg %nf‘rﬁl%% d' et scbffmlently
@rmmeﬂ@bcaﬁwﬂ(ébtmgw it on| porystepiteesntink was aﬂmnnﬂereﬁbydianseraldfacheal
mul ; ;
4|56tﬁlag ata \{oél.grg%/g/) U%HE)HJSéIP%% rg bgﬁw&}ﬁi%gdfgra&g* EAyrﬁmElg were kept
wain ingeemperatlea donitrafied box mcg@mrrjopﬁp dosesaff anéenthaiicas required
. U 10 Vi

Eep® S bl it Ml 0 10 S (1

t o 20Anifr2ls were emprdmadi(()a&mlm tinkapdiven renéobaristone)sne heppost HNE
él'f%lgﬁi ent?aeé?ﬁéé wa@e&@?@él and asd |H¥|§i'oq¥rllad between twg tracheal

am no, propylenedi am no or
vmgsoaﬂwwngi amwndan@%@ugmyopﬁ e2d@mme Epﬁeant%é@ e inserted

@w@xu?n?fé%{éc% mﬂteJ tgé ﬁH{r?ea(thér)jB b Iung{‘y Thné—xpas séébléli into I'B"lsacg witha
edien lipatureg(The-lungs were then lavaged (BAL) three times W|th fresh 4ml aliquots of
heparinised (10units/ml) phosphate buffered saline (PBS). The resultant BALF was kept
on ice until it was centrifuged.

The BALF was centrifuged at 1000 r.p.m. for 10 minutes in a centrifuge cooled to
between 4 and 100C. 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 100yl of each lysed cell suspension was placed into a separate
well of a 96 well flat bottomed plate. All samples were tested in duplicate and 100yt 0.1%
CETAB/PBS was included on the plate as a blank. The OD of the contents of each well
was measured at 415nm using a spectramax 250 (Molecular devices). |

A standard curve was constructed by measuring the OD (at 415nm) of different
concentrations of blood in 0.1% CETAB/PBS (30, 10,7, 3, 1, 0.3, 0.1 pl/mi).

The amount of blood in each experimental sample was calculated by comparison
to the standard curve. Data were then analysed as below:

1) The mean OD for duplicates was calculated
2) The value for the blank was subtracted from the value for all other samples
3) Data were assessed to evaluate the normality of distribution.

The compounds were shown to have desirable HNE inhibitory activify.
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R7 is al kyl ene or cycl oal kyl ene; Wis a bond,
N(ROB) (ROC) or is selected fromthe foll ow ng dival ent

WO 206080482 - (O - RSA)mL - O -N(ROA) - (0 - RBAom/GB2MR8/M00361

- N(R9A) 25 -N(R9A) - RsB - N(ROB) (R9c) - RsB - N(ROA)
-N(R9A) - RsB - N(RloB) C(_NRloA)Zas\NRloc) - R8B -
N(ROA)- N(ROA) - R8B - N(ROA) * NN NN "Re NN --- *L
cLAaRig?2 M2 R1 OA N+ Al 'jN 10B 10C RR O O 30
wherein WO 2%;)&/ 082 1& PCT/ GB2006/ 000361 128 m is
14, REAMPQUI RiyPY } cycloal kyl ene; R8B is an

al kyl ene or cycl oal kyliewe groug@, or a group of Fornula

. . ROA i s hydroge r lower alkyl: 5 o of B or
WBireind 8 4 e i oAl sondtaprEnt A crmge LR s TOF over
al kyl, or RO6 and RIOC are both |ower al kyl, in which,
case the nitrogen to whichRlhey ar@? attached 'is
quaternary and carries a posi tNaré charge, or NRO6R9c
is aring; RLOA is hydrogen or |l ower al kyl; RLOB and
R10C are independently l%ydroge or lo al kyl, or
R1OB and R10c are to joiMed #0 h o forma ring;
n2 Is 1-3; Al is selected ffjom

- N( ROA) - Re- N(R9B) (R9C) - RB- NJR9A) - and - N( ROA) - RB-
RIOA) - xand A2 i §lkel ect ed
Ar-ApArO Ar ,s 11 11

N( RLOB) C( _NR, OA) (NR, Cc) - R8-

from0O0O 2x'"111 , 24
1500 /l\
17 Dy
T
4
Y%\\s/v
RSV

wherein A is aryl or heteroaryl;

D is oxygen or sulphur;

Y', Y2, Y3, Y* and Y® are independently each CH, CR®, CR® or N, with the proviso
that one of them is CR?, one is CR® and not more than two are N;

R', R% and R® are independently each hydrogen, halogen, nitro, cyano, C-Cs-
alkyl, hydroxy or C4-Cg-alkoxy, wherein alkyl and alkoxy are each optionally substituted
with one to three radicals independently selected from halogen, hydroxy and C;-Cs-
alkoxy; ‘

R* is trifluoromethylcarbonyl, Ci-Ce-alkylcarbonyl, C;-Ce-alkoxycarbonyl,
C1-Ce-alkenoxycarbonyl, hydroxycarbonyl, aminocarbonyl, mono- or di-C4-Cs-
alkylaminocarbonyl, Ce-Cyo-arylaminocarbonyl, arylcarbonyl, heteroaryicarbonyl,
heterocyclylcarbonyl, heteroaryl, heterocyclyl or  cyano, wherein alkylcarbonyl,
alkoxycarbonyl and alkylaminocarbonyl are each optionally substituted with one to three
radicals independently selected from Cas-Ce-cycloalkyl, hydroxy, Cs-Cs-alkoxy, C4-Cy4-
alkoxycarbonyl,  hydroxycarbonyl,  aminocarbonyl, mono- and  di-C4-Cys-
élkylaminocarbonyl, C4-Cs-alkylcarbonylamino, (C+-Cs-alkylcarbonyl)-C4-Cs-alkylamino,
cyano, amino, mono- and di-C4-Cs-alkylamino, heteroaryl, heterocyclyl and tri-(C4-Ce-
alkyl)-silyl, and wherein heteroarylcarbonyl, heterocyclylcarbonyl, heteroaryl and
heterocyclyl can be further substituted with C4-Cg-alkyl,

or R represents a group of Formula (VIIl)
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wherein Ari and Are are each independently aryl or
heteroaryl. 14. A conpound according to claim 13,

wob@cesnizach La is independently -C(O - or a PCDGBR@G1000361

bond. 15. A conpound according to claim 14, wherein La
is a bond. 20 16. A conpound adegrding to clains 13 to
15, wherein R7 is alkylene. 17. A conpound according
to any of gains 13 to lﬁ whereipp Wi s - N(R9A) - RaB-
N(R98)(R9£kR8 (RoA) - L1 A cwj&gu #dvaccording to
any of ci %]to 16 \Amn N{ ROA) - R8B-

N( R OB) C( =NR, R9A) 25°19. A conpound
according to anpr'f cI alrrs 13 to 16, wherein Wis

~Ni~ N ~__+J 20. A conmpound according to any of
claims 13 to 16, wherein Wis WO 2006/ 083412

PCT/ GBZOOG/d)OOSGl 1234&1 OA-ON~- N N INOB jlOC 21. A
corrpounng/c o%;ﬂg 10 any- ofc/& Lﬁ\ o./#%, wherein
Wis -N(RIB) O N—p® ~ A onply Acoliding to any
precedi ng cl &M wehgeein Ais alf‘yl verR heReroary|

i s oxygen or sulphur; Rl, R2 and R3 are |ndepeerg91tly

each mgéggen hal ogen nitro, cyano, C, -C6- al kyI
hydr oxy or

Cl- C6- al kdRy: @anR%eR%?(g‘ gad Rﬁdel‘gg‘gﬁ??ﬂ t%}‘@fdﬁo%%’rﬁwl or R*

t hr eegddmntiahap be dihdLionBihef asth &l Aitregéreatorrdtof wiioh they are
the grou consi stjng of hal ogen, hydroxy and

Cl- cztatsﬂCE@WfOﬁmamwgr s trifluoronethyl carbonyl,
Cl1- C6- al kyRk€ag kowrué ,paﬁlorwfaé logly et ﬂwemﬂrogen atom to which it is

Cl- C6- al kenoxycar bonyl 0X rbon

am nodECHemh (R JUatRSARSY apf Ca%e&f Féﬁ?v%fﬂ@/'p%’m nocar bonyl ,

C6- C10- ar yhﬁfnﬂﬁ%@m la@iub,allqrpkaay twmeyﬂ R, R*® or R*E may be joined

het er oaryl car. het er ocyc r ,

het er 98§ F?W'tgqﬂ%ﬂfﬂﬂenvﬁgme% w%&‘ﬁ%e ?%y?car%gr;@ﬁg% a fing,

Cl- Cﬁpt@hhﬂb@wm’ iing ¢ Ifurthen heteraeam selected from oxygen and nitrogen;
-Cl- 4- aI % agﬁ%gcar bonyl can be further substituted

15 with oné e identical or different radicals
sel ected fvdmmt-&e group consisting of C3-

C8 Cyﬁk %ka%kytglkﬂyoqr %X% ad%gjox (l:?r(gﬁ’léx?lly sugﬁ’%ithgg 6\{\rn ho%nyel 1o three
rauima%s isdepedderdy s€dctad f{gﬂndnaiogerwy@romy D1 -Ce-alkoxy, C-Ce-alkenoxy, C+-
-a%trﬁ%,ié%r?ci‘m@yéﬁdT&ln@{-CS-Qkylamlno, arylamino, hydroxycarbonyl, C4-Ce-

alkoxycarbony! and the radical -O-(C4-C4-alkyl)-O-(C4-Cy-alkyl); and

R® is halogen, nitro, cyano, C+-Ce-alkyl, hydroxy or C4-Ce-alkoxy, wherein alkyl and
alkoxy are optionally substituted with one to three radicals independently selected from
halogen, hydroxy and C4-Cs-alkoxy;

or a pharmaceutically acceptable salt, solvate or N-oxide thereof.

2. A compound according to claim 1, wherein A is phenyl.
3. A compound according to claim 1 or claim 2, wherein R’ is hydrogen.
4, A compound according to any preceding claim, wherein R? is methyl or -CN.
5. A compound according to any preceding claim, wherein R®is hydrogen.
6. A compound according to any preceding claim, wherein R*is -C(O)OCH,CH; or
-C(O)OCH,CH,0H.
7. A compound according to any preceding claim, wherein R® is methyl.

8. A compound according to any preceding claim, wherein RE is trifluoromethyl.
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C4- al kyl car bonyl ) - C1- C4- al kyl am no, cyano, am no,
nmono- and di - C1- C4-al kyl am no, heteroaryl,

whedoesayz| yl and tri-(CLl-C6-al kyl)-silyl, andpeireBeina/000361

het er oaryl car bonyl, 20 heterocyclyl carbonyl,
het eroaryl and heterocyclyl canmdre further substituted
wth Cl-C4- alkyl; R5 is Cl-C4-al kyl, which can be

§Ub5t AcHinBeunt éd&om@ tb an%bu@e@dm@laaﬁn mlerdh’f nahiefof g, &Aty®, Y* and
di cal s selected fromthe group consisting of

Ha‘ﬁé\ben hydr oxy, Cl1-C6-al koxy, Cl1-C6- al kenoxy,

{4.- CGA%bK\Y)bMH @ccoétﬁﬂ@f@ anypiecedipctidlin; wherein D is oxygen

Cl % glp% r&’ Qar%\nypq%%ceﬁg'@lh aj{nox R gque formula (IV)
-O(CI C4- aI kyI) O (C@Hy-al kyl )gvior R5 is amino; R6
@ hal oigg 61|tro, cyano, Cl-GC6-al kyl, hydroxy or

ef &%8% aferein C1- 06-al kyl and Cl- 06- al koxy
can be. i$ eryi, Inetercandsalkyl Ldyedalkyt hitrogen, ealentirimer degroue af any of
@) dlffer?g@ radi cal s selected fromthe group

6'H§ t(YHQ “hal ogen, hydroxy and Cl-C4- 3o al koxy;
and Yi, Y2, Y3, Y4 and Y5 are i ndependently each CH,
CR3, CR6 or N. 23. ound gcoer di ngy ¢laiml1, as
defined in any of es'1to 76. 24. A conpound
according to claim 1 as defined in any of Exanples 1
to 17. WD 2006/ 082412(\PCT/ GB2008) 000361 (V)30 25. A
conpoqure ccording to claiml1, as defined in any of

, 24, 33, 35, 36, 38, 41, 46, 65, 69, 70,

71 anAr%&rylZ)ﬁhebarqawmdnd according to any preceding
cl ai ”hl{?'foé@e in therapy. 27. A pharnaceuti cal
conpositron conprising a conpound of any of clains
13 25A ®repuiind gsieardingcisuclpion 1y wheeépals| @%amhényloblphenyl,

rrH?c? EP?{\H’&E?@&% pg to any of
Bfﬁgh %T{ e(;\%§;oa P?{{Fﬁ%nr%rgnu acture oleHae nmedi canment
fidr ué@omPOtJh@ﬁ@Wdlbg tamoriasedinghciaig), Mbeesin & ismproup of
QE | nfl ammat ory bovvel di seases, chronic
st ruct i ve pul nonary sease (COPD), chronic

bronchitis, lung -+ bﬁoé-i sWpheulonka, @Hut e
mamnrr@tx%xboﬂuw@(@ .syndrome (ARDS), pul monary 10
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m1 is 1-4;

R® is alkylene or cycloalkylene;

R® is an alkylene or cycloalkylene group, ot a group of Formula A%

R% is hydrogen or lower alkyl;

one of R*® or R is a lone pair and the other is hydrogen or lower alkyl, or R%®
and R% are both lower alkyl, in which case the nitrogen to which they are attached is
quaternary and carries a positive charge, or NR®R% is a ring;

R'% is hydrogen or lower alkyl;

R'% and R are independently hydrogen or lower alkyl, or R' and R'*° are
joined together to form a ring;

m2’is 1-3;

A' is selected from -N(R®)-RE-N(R®)(R%)-R®-N(R*)- and -N(R%)-RE-
N(R'®)C(=NR'™)(NR'%%)-R8-N(R*)-; and

A? is selected from

0

[ U |
AN L Ar-Arn P L~ ArfO,Ar"’l s

0] O
wherein Ar' and Ar? are each independently aryl or heteroaryi.
14. A compound according to claim 13, wherein each L? is independently -C(O)- ora
covalent bond.
15. A compound according to claim 14, wherein L? is a bond.
16. A compound according to claims 13 to 15, wherein R’ is alkylene.
17. A compound according to any of claims 13 o 16, wherein W is -N(R*)-ReE-
N(RQB)(RQC)-RBB-N(RQA)-.
18. A compound according to any of claims 13 to 16, wherein W is -N(R*")-R®-
N(HwB)C(:NR10A)(NR1OC)_RBB_N(R9A)_
19. A compound according to any of claims 13 to 16, wherein Wis .

N AN\ 7

'/

20. A compound according to any of claims 13 to 16, wherein W is
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21. A compound according to any of claims 13 to 16, wherein W is -N(R®)(R*°)-.

22. A compound according to any preceding claim, wherein A is aryl or heteroaryl;
D is oxygen or sulphur; |
R', R? and R® are independently each hydrogen, halogen, nitro, cyano, Ci-Ce-
alkyl, hydroxy or C-Ce-alkoxy, wherein C,-Cg-alkyl and C4-Cs-alkoxy can be further
substituted with one to three identical or different radicals selected from the group

* consisting of halogen, hydroxy and C4-C,-alkoxy;

R*is trifluoromethyicarbonyl, C-Cs-alkylcarbonyl, C4-Ce-alkoxycarbonyl,
Ci-Ce-alkenoxycarbonyl, hydroxycarbonyl, aminocarbonyl, mono- or di-C4-Cs-
alkylaminocarbonyl, Cs-Cyo-arylaminocarbonyl, arylcarbonyl, heteroarylcarbonyl,
heterocyclylcarbonyl, heteroaryl, heterocyclyl or cyano, wherein C4-Ces-alkylcarbonyl, C+-
Ce-alkoxycarbonyl, mono- and di-C;-C,-alkylaminocarbonyl can be further substituted
with one to three identical or different radicals selected from the group consisting of Cs-
Cg-cycloalkyl, hydroxy, C;-Cs-alkoxy, C1-C4-alkoxycarbonyl, hydroxycarbonyl,
aminocarbonyl, mono- and di-C;-C,-alkylaminocarbonyl, C,-Cgs-alkylcarbonylamino, (C4-
Cg4-alkylcarbonyl)-C4-Cs-alkylamino, cyano, amino, mono- and di-C;-C4-alkylamino,
heteroaryl, hetérocyclyl and tri-(C4-Cs-alkyl)-silyl, and wherein heteroarylcarbonyl,
heterocyclylcarbonyl, heteroaryl and heterocyclyl can be further substituted with C4-C,-
alkyl; t |

R® is C;-C4-alkyl, which can be substituted with one to three identical or different
radicals selected from the group consisting of halogen, hydroxy, C-Ce-alkoxy, C-Ce-
alkenoxy, C;-Ces-alkylthio, amino, mono- and di- C;-Ce-alkylamino, arylamino,

- hydroxycarbonyl, C-Ce-alkoxycarbonyl and the radical -O-(C4-Cg4-alkyl)-O-(C1-Cs-alkyl); or

R® is amino;

R® is halogen, nitro, cyano, C;-Ce-alkyl, hydroxy or C4-Ce-alkoxy, wherein
C;-Ce-alkyl and C;-Ce-alkoxy can be further substituted with one to three identical or
different radicals selected from the group consisting of halogen, hydroxy and Ci-Cy-
alkoxy; and

Y', Y2 Y3, Y* and Y® are independently each CH, CR?, CR® or N.

23. A compound according to claim 1, as defined in any of Examples 1 to 76.
24. A compound according to claim 1, as defined in any of Examples 1 to 17.
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25. A compound according to claim 1, as defined in any of Examples 22, 24, 33, 35,
36, 38, 41, 46, 65, 69, 70, 71 and 76.
26. A compound according to any precedihg claim, for use in therapy.
27. A pharmaceutical composition comprising a compound of any of claims 1 to 25
and a pharmaceutically acceptable carrier or excipient.
28. Use of a compound according to any of claims 1 to 25, for the manufacture of a
medicament for use in therapy of a condition selected from asthma, inflammatory bowel
diseases, chronic obstructive pulmonary disease (COPD), chronid bronchitis, Iung'
fibrosis, pneumonia, acute respiratory distress syndrome (ARDS), pulmonary
emphysema, smoking-induced emphysema, sarcoidosis, bronchiectasis or cystic fibrosis
(CF).
29. Use according to claim 28, wherein the condition is COPD.
30. Use according to claim 28, wherein the condition is CF.
31. Use according to claim 28, wherein the condition is ulcerative colitis or Crohn’s
disease. '
32. Use according to any of claims 28 to 31, wherein the condition is respiratory
and the medicament is to be administered via the-inhaled route.



