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W TH NP-1 ANTAGONI STI C ACTIVITY Field of the Invention

wQa biog/osevent i on rel ates to peptidom netics whi BCT/BB2@®7/003766

NP-1 antagoni st activity and which have activity of
potential benefit in therapy. 5 Background of the

I nvention A non-tyrosi ne kinase transnenbrane protein,
neuropilin-1 (NP-1) is a receptor for menbers of the
VEG- fam |y of angi ogenic cytokines, particularly
VEGF- A165, as wells as a receptor for a famly of

2 kepRaifwe P ATITRS TR ned AN AGBRISE IR AVITY 33

manmal i an devel opnment. In particular, NP-1 is known to
nmedi ate the growth cone-coll apsing and chenor epul si ve

Figld of/ thevineéntanmaphori n 3A. NP-1 has been shown to

oy i BnEnlich, e o Brahiobrietien, WL pake P gntagonist

abtivity andswigich hae@ attivity df potemtinptbdrfiogthepyh condi ti ons

5 : nEI ude sirokle [ schaem c eye di sease, cancer and
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CONPAURES-t)IBYi ﬂeh@l%edtrﬁﬁé?ﬁ@thﬁ%ne‘ﬂﬁo?@nh%&obﬁ nH gNP 1) s a
antagoni st activity. According to a first aspec

regepteor imgrahens i thg 'VEGB familvi©f engiopenicosyiokiaes, particularly

VB g, 1 P A g e b

oy 3olfapsing whichCplay a key yolg4in the guidance of neuronal axons during
mammalian development. In particular, NP-1 is known to mediate the growth
cone-collapsing and chemorepulsive activity of semaphorin 3A. NP-1 has been
shown to play a role in the primary T-cell immune response.

There are a number of conditions in which NP-1 may have a significant

role in pathology. Such conditions include stroke, ischaemic eye disease,
cancer and rheumatoid arthritis. |
Summary of the Invention

New compounds have been discovered, which have NP-1 antagonist

activity.

According to a first aspect, the present invention is a compound of

formula | or formula Il
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HN RL N-Z5 wherein Xis CH2, C(O, NH O or S02; 5Y
is a direct bond or furanylene; Z, is an arylene or

whedsnerromati ¢ group; Z2 is a direct bond, a BORNB2007/003766

CONH or NHCONH gr oup; ZBf%s an aryl or heteroaronmatic
group; Z4 is CH2 or NR ; Z5is H OH C(OOR or
P(O(OR)2; Z6 is, OR or NHR2; each R, is

i ndependently H or an alikyl group; each R2 is

i ndependently H or a CNJ| OH or SO2CH3 group; and n is
0,1 or 2, 15 or a phar utj ly ceptable salt,

sol vat e or petyaorphii her eoy . cription of
Preferred Enbodi ments Prefgrably,llthe conmpound is of
formula I, wherein X, Y, Z1N Eﬁﬂ RL 2 are as
defined above. It will be apprlecinated that tte
conpounds according to the inviention 20 contain an
asynmetrically substituted caﬂbqn atom The presence
of this asymetric centre in a ¢enpound of fornula
(1) can give rise to stereojsoners, and in each case
the invention is to be undejsto to extend to al

such stereoisoners, inclugll ng enanti_oners and

di astereonmers, and m xtures inclucff'h"gf“3 racem c and
non-racemc mxtures thereof. 25 It wll also be

a greciated that tautomers of the specific conpounds
Ugrqqmainvention exi st, and these are included wthin

the sxepeHaf CIEeNH) i 80 These tautonmers nay be
formed after the formal mgration of a hydrogen atom

WO 20048 aslirectdandordpranytengns3766 3 and the switch of

a sing| g YIeA8Gr ABteRGUB ol e band. Met hods of
tautonisrizatlon WiT Do vveﬁﬁ% nown to those skilled in

t he afzis adirest band,a BEeNHs GONH bt HHGONHgroum or in
conbi paki ’ ybrefers to a straight or
br anc%é% égﬂ%{%&gﬁ%mﬁoﬂ@é&ém}%ol udi ng for exanpl e,

met hyZ4is GHeortNRy; propyl, isopropyl, butyl, tent

but yl t ¥l i ke. The term"aryl"
rreansz‘ragsegf%hﬁ?k@ﬁéh?ﬂlg(g)g@ﬁ‘)ﬁ’oi ety and incl udes
phenyZg ishOphenNHRy, napht hyl group. The aryl ring may
be substituted, for xanpl e an NO2 group. The term
"aryl %q@.lgih@dﬂgep‘fngpotiy @% agréggyégfq}’%ydr ocar bon i ety
and d4ch Reisundspepdentyy B a ONPORIYH SOLHY group; and
naphtnYSISQ%rzThe arylene ring may be

or a pharmaceutically acceptable salt, solvate or polymorph thereof.
Description of Preferred Embodiments

Preferably, the compound is of formula I, wherein X, Y, Z1., and R;., are
as defined above.

It will be appreciated that the compounds according to the invention
contain an asymmetrically substituted carbon atom. The presence of this
asymmetric centre in a compound of formula (I) can give rise to stereoisomers,
and in each case the invention is to be understood to extend to all such
stereoisomers, including enantiomers and diastereomers, and mixtures including
racemic and non-racemic mixtures thereof.

It will alsobe appreciated that tautomers of the specific compounds of
the invention exist, and these are included within the scope of the invention.
These tautomers may be formed after the formal migration of a hydrogen atom,
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substituted, for exanple by an NH2 group. The term
"heteroaromatic" refers to nonoval ent or dival ent

W@e@RR9c9 ri ng systens, fromwhich at | east OPET/GBR@7/003766

atomis selected fromthe,group, O, N, or S and
i ncl udes for exanple benz%fused furanyl,
t hi ophenyl ene, thiophenyl ene 15 (phenyl), pyridyl,

dnddtbiey‘lswitcﬁybi @asinglel bormd pedaan ajacepy doublei tard. Methods of
i azo

t | yl.ene. and e like, The activ t of the
teaBoRREoT el fion (neee sdin el ay e

usef upsi iseldhip I!hiseépé‘@ﬁliatlﬁﬁ leﬁeaﬁeiﬁ ¢danmhat¢dh e 1emiya|ky|"
have a significant role in pathol ogy. The conmpounds

rgters kpashaight Pobrapgliedehair éM! mpjgty, s;rat?lwnamrrﬂg(amcvénethw
r r r mnt n fion and

ef%@;;l, ﬁggwl’ ﬁofgﬂipy! rgg%%efré t her apé?'ftyl ﬁg Qﬁ@ﬁ{@f@ol be

usef ulfhe refme afyi”eatamataroanun@ﬁcs bu@recanbenemn@@u laadi iooludes

[?I&IHPQ\?\? % éﬂvﬂ rans p% ant e \ Eﬁh%e? tr?]r r %gnﬁ% §Ub8tltg ted, for

eDdaatp|e1’ayab@l®ggmUpd u3| ng a corrpound of the invention

i nclu Kin. seases such. a soria di seases .

Fequi 1R g RNsEY meﬁnﬁo%3@%@&@%@@%@@@%&% fioiety and

|ﬂM&de§ilphbﬂ]7l9ﬁe biphehylensl egemgihttiylome. TR a@fi@ndi g may be

rlﬁ’g ({D%I ure. For tr'lﬁ_&taﬁeutl c use, conpounds of the
itHte mple Py am) BURnd admi nistered by

pr ocerhy &m %Bﬂarb’érbﬁﬂitl@'omg%trﬁondﬂlﬁm of Qivale %r&ﬁatlc ring

ordinary skill in the art. The appropriate dosage

&m&e%mw% l%@t 6Re §8a atgm isgelegted ftiom ke greve.dd. N orS
g e a € i

AR R ARORS Cokdind B PpbiTRliecd Arahit, THEEhIIHRE thiophonylene

(ohenyi Rysidpb undplyh WTW@JI‘D)Q, pfpeee;zmwhu pyrinaidinyh thazolylene and

§H' k@bl e routes of adm nistration include oral,

[ ntravenous i ntramuscul ar, intraperitoneal,

intr a%attl\aycbfsthecon‘@nands of keNiRvéntion mgans Smatmagy may be

G IR dReaSes h WFER AP diae biva,n sianincint rol i

pathelpyr iThe T8mpound® Dﬂiheom'lmomd‘iay/‘@e 286eR4 &#C&iﬁﬁxlaﬂng nerve

2 07/ 3766 ., 4 a on .i.n nerve
fBBREo! ° EMeBLe! HEoIA0ep BreGon A HRecicirirggncer therapy.
Tiedy inkb@ aid Bé @méﬂm in theXtdatimbat bNg dReBYE Wh%a@hfod@latlon of the
treatl neur o ﬁ'&ﬁo ation. Furt her, an NP-

'H}W‘Hb“o MR exampley fallowing W"%%ﬁH&qry} Xat other

EEHRROAS I tH& A rbén@éatearmsﬁfgf@%nipaahd \op el irfv@Rfidr mcﬁrde skin
enhance its u in the 5 applications given above,

@ﬁ%ﬁ%@&y és{%noﬁ& h@§@"%ﬁb‘i)l i digeasns, reqyring o lmr@mqm@ulatlon
istiRathB é‘y%uﬁ%gmé %&Pﬁ%&%efﬁﬁhagﬂu%ﬂﬁ Y heart

stro e and sone ‘eye | seases. Recent evid

f@d’ggests a role for NP-1 in angi ogenesis. The evi dence
showsg t u

ool BB 124 R8s o, FRenlT i Effgred an
aanvinistared byrprocedures, carslamcorﬁbemaftsu,rmowmolthose of ordinary

PR B, SAF ol aRbthe HSeddabls AV ot B e

skilled person having regard to the usual factors such as the condition of the

subject to be treated, the potency of the compound, the route of administration
etc. Suitable routes of administration include oral, intravenous, intramuscular,
intraperitoneal, intranasal and subcutaneous.

A NP-1 antagonist may compete with semaphorin-3A for binding to NP-1,
and thereby antagonise inhibitory effects of semaphorin-3A on axonal outgrowth
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NP-1 antagoni sts may al so play a role in nodul ating
the i mmune system Therefore, it may be useful to

w@raog/ogoconpound of the invention before, duriPQl/GB2001503766

after a transplant. In addgition, a NP-1 antagoni st nay
conpete with VEGF for binding to NP- 1 in tunour cells
and pronote cell death in NP-1-expressing tunour

ard Irsigratiopt isnnérse cglipl i Batentials applicatiorss af ehisrare in promoting

T T .
Fur{ﬂnem tamn Ch:ﬂ’-dl amaggmet Imaﬁ%rﬁﬁhbﬁﬁlth@%@w?&llt lbﬂ gephdphodh-3A-
matri x proteins an i on e fol | owi ng

Ebiht S B rEE: 3 ek B GANIER, 8 cBhaRe Erugiityoi the
SpplichBGNSS hiven Raidived ARl Ay &xtetd ﬂﬂ@e'dﬁbﬁéﬁtlo‘ﬁg @rge Jo treating

provi ded. Experinental detail for both the sol
Q}Pfewﬁ'oﬁe%ha“@@seq Y eRigedes, of ischaempiagas dn stroke and some eye
ABbags ations 25 Ar; aromatic, Arg, Arginine; Boc,
tert-butoxy carbonyl; Trt, trltyl tBu, tert- butyl
Acm Beeenievitienee nyggesm: a:rolelfbsNBrbm}m‘tgmgmdsnsdehe evidence

SRR 18 BB e ienBERCn caner

¢y edigerse, aﬁmlumr?l?ugell }mﬁnt?uarm tatherandisdages.ur ortidsgfore, NP-1
. 0 a s

%ﬁé@%‘i’gﬁf 3| N4yVe, [ dpplicafions 5 In e%Pam‘HS}‘Pmr%fni\{ﬁﬁ%@ependent

dmgda_f;énesrsqptm@bale Het Ar; Het eroaromatic, HOBt,

ydroxybenzotrijazol e HPLC hi per f or mance K qui d
chr on&?’ éf“%‘ﬁﬂ?n'sﬁ?@‘%a‘splw a r%'ﬁr"g M%’@*‘QSHW im@yge system.

ﬂﬁ’@@fdr@ ”Efn"a\y beNseful®d Wb a &hpound of the invention Pefor? during or
pent amet hyl di hydr obenzof uran- 5-sul

iﬁfrap %'% Mng group; py, pyr| di ne; PyBrOP,
br ono INGeb J
it dddtidhy AN 1é‘drﬁ’é|’gr? i rgﬂﬁH&b with VEGE for binding to NP-

hexaf | uor ophosphat ydr of ur an

1 HN ntumgps - cell sanch msemetey calb teathitn m-smemmg tumour cells.
2%% 6 nal

E%g%n 'lﬁgtﬁ%%t gfr tlhgga? o‘r?da@jﬁé'?%%?qpr 5C gdur e '%Q'%ofén NP-1

@Mﬁgmsﬂ Rasodntsmiefastatici pbiantidl sib2e fit d¥fectivelyp RiMbIO calcifoma cell

late (100 -

e Al o Bl B B iR AR Y

?rrL 0 rmTIne Jslldvvhnm;dxaniplesr illdgt(r)zitg tfheeml/%mthmnpy Geﬁlieﬂ!i s(dﬁemes for
unaer or

NothesiF6 ReaetiFRGRs aPthel Ryprrot aih groviec et antakcitail,

fonbeth thesolididad sbiatioh pRasecadidripients, é Hise givappr ox. 1

gbé an%&g he sol vents renoved in vacuo. The resulting
i R®l oured solids were partitioned between 1 M

hydr oshla6matie Arg, Afgmhsoséc sehiHutexy ca?@odW)Tr@riﬂtlyﬁttBW tert-

acetate (20 nl). The phases were séparated

MM‘eoé&"‘phag%tamq"é@wd RIG.h diisegopyearbadiimids; xDIREA, N,N-
m&promfethylamme, Et, ethyl; Fmoc, 9-fluorenylmethoxy-carbonyl; HATU, 2-

(7-aza-1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate;
HBTU, 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate; HetAr; Heteroaromatic, HOBt, 1-hydroxybenzotriazole;
HPLC, high performance liquid chromatography; LC-MS, liquid chromatography
mass spectrometry; Me, methyl; Pbf, 2,2,4,6,7-pentamethyldihydrobenzofuran-
5-sulfonyl; PG, protecting group; py, pyridine; PyBrOP, bromo-tris-pyrrolidino-
phosphonium hexafluorophosphate; THF, tetrahydrofuran; TLC, thin-layer
chromatography. -
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(25 nm.), brine (saturated aqueous solution, 25 nlL),

waleiosd4ver magnesi um sul fate, filtered and t heCHGB@M#003766

renoved in vacuo to typically afford a red/ brown oily
solid. The solid was then™ purified using flash col um
chromat ography on silica gel (eluent ethyl

Solid Rhaseso- hexane; 25:75. 20

[ -t ris-pyrr,olidino- n hexafluoro hosphat e
ﬁﬁﬁgﬁfﬁdgﬁ'&@oc%bgungfﬁ?&ggel TR on of thg anlol I ne
Généranpedceduredpr thidSyhthesisost shifohamides! . 1 eq) and

N, N-di i sopropyl ethylamne (3 eq) in acetonitrile (5
m.). The reactiaon, m xture was then stirred for 20 h

at 85 C. After s time the reaction soiven®R was
removed in 0 and the—residue=di ssol 'ED‘S@ et hyl
acetate (15 ) é@ Nwener al procedurF orof h® reaction
of thiophene @nino acids with sulfo eoopbdes NH2

HR R N;SAO S CO2HR O 3, COSZ V\D2058/040979
PCT/ GBZOO?/ 003766 6 The amne (1 eqg) was dissolved in

1, 4-dioxane (7.5 nmL), sodium carbonate (5 eq) was
di ssoMethyl- me\sao@rop@ene-aﬁa)rb@xubate 0@ wb0ohgt 1 eqkwas stirred

VN rBSring SPSAAISLRUS) K 8 b W Bl 5 mu)

aer niteogenoain20 %@ltnrlt&hours.t ure stirred at room5

L6, Blnfitad G mite PfcaGRrTinaTEi etel BRgAo0ad to

tgget rbamMrﬁmD(tﬁ& (doorox hi m&pﬁa&nmmg@g&nmém in vacuo. The
i e n en_ acidified wit

(r5bbi0d rodibircinjind shidivere PRt aned prbwaen 3M creptyoric acid

(HaBes@s WolutiBh, PoeaiLyi ARd eetﬁ@Sa@fétéa(:zIoe%L)nt orHy Brhses were
acetate, the phases separated and the sol vent renoved

separated @nﬁdh%ﬁﬂewsapmﬁsmxt@étﬂd with eyt acalptedB xemL). The
&%hfc';ﬁﬂsé§ Wege Ebﬁ%fﬁeﬁ%‘d%é‘h‘éﬁ \QQfe‘?‘?fé’mg_?} tide' (S8turated

(e uent : Lﬁ acet at e: 1 so- hexane;
@m&@h@oﬂ&@m adringboves Imagnesiume suliate Jiterechand fecsatvent

Itkgelﬁlfg)\}é ShIVaEu y ARG 1 FH/b'rch‘ sol}gd(jr The solid was then

ks/'1 nter medi tes genera proce
puwifiedi aisinghdlash RoRmyP cluopiatogradty @ Nbilita HaD (eluént -ethyl

acetdtelshbkar: 2870 €S- 0 O ~S- -0 00
Bromo-tris-pyrrolidino-phosphonium hexafluorophosphate (1 eq) was added to a
stirred solution of the aniline (1.5 mmol, 1 eq), the free acid (1.5 mmol, 1 eq) and
N,N-diisopropylethylamine (3 eq) in acetonitrile (5 mL). The reaction mixture
was then stirred for 20 h at 85 °C. After this time the reaction solvent was
removed in vacuo and the residue dissolved in ethyl acetate (15 mL).

General procedure for the reaction of thiophene amino acids with sulfonyl
chlorides
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Carboxylic acid (20 - 250 ng, 1 eq) and
bronmo-tris-pyrrolidi no- phosphoni um

wheooahkeey ophosphate (1.1 eq) were suspended iPCT/GB2007/003766

di chi oronet hane 20 (5 nlL) 6and the m xture was stirred
at 20 C for 10 mnutes. NN Diisopropylethylamne (7
eq) was added to the mxture and stirred for a further
10 miThe esmingh¢l agy)r apsi dissolaed na ( U-diokdne (@S atldedsodium

the eaction xture .was then stirred for 24-48
‘FﬂSg‘P@?tﬁt Sl W%&{g& Ohj 5 in jwater {é-5 8lot RS tB8| e Solutions

d@ﬁbnhéﬂ”@‘hﬁdstlrfédVﬂQé'@u@?d S!ﬂﬁ) (vP%hféHBe Ra/s Ltz 818§ was_added,
bet ween hydrochloric acid M aqueous sol ution, 20

pArjionvige cQYaF| Ong: MO, ear(qzcbhmlarownrh@agm #Rixtyee estirred at room
SRR LAY 1 e MR iR S AR SN e o
hait thﬁag(bieml ewanch dlwted avithswater e(ﬂ 8dnl) aqﬂ'e@ pbase elast washed with

5Tkl 16 3450 FERBEEIEE A BB b 20l

éMDeZ;OG SoLAioA)Y ITHTESGIRAA Prédipitaté vas/extrasddhtosthyl edetate, the

SRR SRBEatef Greofie SRS ERPPUR o Jo Botha brown semi-
EoNRIGYHACIY Wi Durifies Lsing fish eatlimn éﬁ@mﬁﬁ:gréptﬁﬁﬁn é!iﬁcﬁa gel (eluent:
swollen with N, N dinethylformm de

%hﬂ@%ateﬁ@hﬂmed.ﬁ@é%m%smﬂ%@evwovﬁ Mb@‘aaate 10:90) to

m&gm@u@gréﬁd}hmkjmt hyl formam de (2 ni, 1:5) was
add the resin agitated for 5 mnutes. The

Eﬂev éwrlldmes blegksfistermadiates: geaeralipsecedunedfor isolution-phase
ﬁ% Pml‘éormam de (2 nmL, 1:5) was added and

Itated Tor a further 15 mnutes. The solvents were
renoved and the resin was washed with dichl oronet hane
(5 n), thanol (5 m), N Ndinethylformamde (5 nlL)
and dri \@cuo. A Kaiser test #fas\ penjqgr med and,
i e’ i(.e., free amne pre he resin was
d/ssuitablce for further tr st;rmati gn. 15 General

9~ resin H Arg(Pbf)-
Arg(Ppf)-Wang --~ O Method A (IDIC/ HOBt) 20 The
scaffold (3 eq), 1-hydroxybenzotliazole hydrate (3 eq)
and N, N - diisopropylcarbodiimde (3 eq) wer e

di sso évedlnNN-d rrethylforrramdeqala and add

to t Hedfboxylic agih (20actid®0 Mt b e §"ﬁngQﬂ“é'H'3f'BY"®d'n°'

prdsphoAiunt ﬁ@lﬁflub@iﬁﬂéﬁﬂdﬂé £1.1 RRVGNRE susiiBed FRbitRlofSmethane
were agitated 18 hours. The reagents were renove

@ dnb-x FAnd: dhe nmaﬁ@ret measr siradwat ARsKedoni 16 minutes.  N,N-
giidpk BRI (Pedowsd) t |

4 ﬁ_ﬂ; d@éﬁ)@éﬁﬁ? Sy n’g e@ adcgéﬁ tg"’lﬂg n;%t?r{‘api? sﬂngd for a further
10 minutes. The appropriate amine (1.1 eq) was added and the reactlon mixture
was then stirred for 24-48 hours at 20 °C. After this time the reaction solvent
was removed in vacuo and the residue partitioned between hydrochloric acid
(1M aqueous solution, 20 mL) and ethyl acetate (20 mL). The phases were

separated and the aqueous phase extracted with ethyl acetate (3 x 20 mL). The

organic phases were combined and washed with brine (saturated, aqueous
solution, 25 mL), dried over magnesium sulfate, filtered and the solvent removed
in vacuo to afford the crude residue.
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performed and, if negative (i.e., no free am ne
present), the resin was deened suitable for further

wao eassioraat i on. Met hod B (HBTU HOBt/ DI PEA) ThBCT/GB2007/003766

scaffold (3 eq), 1- hydrox39benzotri azol e hydrate (3

eq), and 2-(1 H 30 benzotriazo le- 1

yl)-1,1, 3, 3-tetranet hyl uroni um hexaf | uor ophosphate (3
Generat procedueoforexemaovall, df- thenEmoe! roupione RilocHArg-Wang
and added to the resin. N, N diisopropylethylam ne ?9
'&ﬂ"was added and the reaction m xture was agitated

for 3 hours at roomtenperature, however, sone

~scaffolds were agjtated for 18 WD 2008/ 040979

ro-GBeyiBGhH) 09 8 toursT—¥he H-eaggPby-wangffpnoved
fromthe resin and the resin was washed wth
di chl or onet hane (5 nL), nethanol (5 nL), and

N, N- dj | f j 5 i t .
oyl ol vl
am asi)n fora . imethytfof
transforr?mt.i.on.. ﬁ‘& Fr}oe&% F’H Br OP/ DI PEA)' Tﬂé’ gcaffgledwas
r(agwcggji,, Pipegdigetip; %@4 IgIAgMisieo o Mbnilthh was added and the
feeiedditatscPol BShlrtds. (TheSsblvait Wais temd96d,85hd further piperidine in

I met hyl f or mam de

N, N- ¢ . 2 L
Nil%ﬁmtw'naﬁww%@h§/ﬂﬁi-\fy)@s? ?_@dedj@ne qgitated faroa fyrther 15
ﬁﬂﬁxté@dGQ'hgosélent%eWerr‘e rethdVed! 'aﬁapf@¥553h¥}8§%§2%§ with

eg% was added and the reaction mXxture was

dighlommeibane & mldo metkans (Simik)e N,Nelimethylforsmaraide (5 mL) and
we agi f o) y .reagen .

S Lot Kot |8 il el 1 SR gmine

preséntyitbé rexin was deemedssuitable foefulthedtrar{sformationand N, N-

Chf I SEA A5 gt o i 8 3000 L Aens

resin n was deened suitable for further transformation.
15 The resulting resins were dried under vacuum pri or
to deprotection/cleavage. Ceneral procedure for the

synt hesi s of syl fonarcdgs on the sqlid- egiS,RN
HZNBKPDQ-w&ng“wﬁ—/—HeH ri gﬁs}?’ﬁ@’&%&zﬂ
ring(s) Arg(Pbf)-V\ang 0 O 20 The N-terminal aniline
resin (typically 100 ng, 1 eq) wls washed with

' (3 x 5 nl), 4-nitrobenzene sul fonyl
@hﬁﬂfégw)ms added in anhydrous
di chl e soafficid e(3( Eqmy-hydlbkyhmdotlgiazblei Ieydlaiea(f% regy) (dhd N,N*-
jon,m xture was then i,f at or 1
GisbprobartsEifiddTa Bl WELe abRavq BN b RBforRemide 2 mu)
antladder tethienresins Thesteadtion inixtdieCha® ra_gnmtbg aFfs(r%ms gt room
I .me or mam de

25 rTL%u t hanol éz X 5 and N, N-g

tﬁyggr l;ﬁ_'jﬁpwgv%rh iSgMesqaffo Sergagiate ffr W@ Mourse Thesreagents
wegaemoved ifrofn thef@sin £ 1ABIrbsiA vad! washed with Rhlofsrhéthane (5
WES dtﬁerred suitable for further transformation.

mL), methanol (5 mL), and N,N-dimethylformamide (5 mL). A Kaiser test was
performed and, if negative (i.e., no free amine present), the resin was deemed
suitable for further transformation.

Method B (HBTU/HOBYVDIPEA)

The scaffold (3 eq), 1-hydroxybenzotriazole hydrate (3 eq), and 2-(1H-
benzotriazole-1yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (3 eq) were
dissolved in N,N-dimethylformamide (2 mL) and added to the resin. N,N-
diisopropylethylamine (9 eq) was added and the reaction mixture was agitated

for 3 hours at room temperature, however, some scaffolds were agitated for 18



10

15

20

25

WD 2008/ 040979 PCT/ GB2007/ 003766 9 General Procedure

for the synthesis of ureas on the solid-phase OyNH2
wWORGshE2Y | He r/ Het Ar  Arg(Pbf)-Wang ring(s) PCT/GB2007/003766

Arg(Pbf)-Wang O O 5 The Ntermnal aniline resin

(typically 100 ng, 1 eq) s washed with

di chl oronethane (3 x 5 nlL), 4-nitrophenyl isocyanate

Hduregyhevasagente dvere remioudd GroantHd fasin GAdthe résiel w&e washed
tated for 16 hours at

W GlehBlomethaRe e, MLh reSang (1BLE LN IRy fasmaimide (5
mn A Raisef $dgt W&%Sper’f/@ﬁ\%%dd' ﬁffh aﬁ{?é ?iréJ'Tﬁ‘é 'ﬂ@?%nﬁnﬁe’brésent) '

, .met hanol (2 X di met h or mam de

t[‘Q resin W)deequ#taﬁaalﬂ fpr tl}@@er Waasfpewmred and, if
free aniline present), the resin
MS eggg 2‘3?@5?& for further transformation.
GenerEhe Pr ogeaftal@d f o3 couplil,ng dfromoitds-pywolidisd-phasphodium

T T T

dlchslqt)ommt;armmmetmyl erlyhelldunel AumL, qreant any aelded to the resin.
Ig &\fgﬁs&rpgqﬁ eqﬁﬂamme (g qT vr\]/gg eandel'éE%R(\ém theeretarcl:ﬁor? lextug'e was

dgitapad fed i3d |haursotao&|@bﬁn ltéfﬁ”pék%ﬁﬁé' WWeRBR S Btk esdafoflls were
eq) 20 were stirred at room

e a 2,6 lutidine (1
%Qi')ﬁtf‘éf g\fd?@%ﬁ The Fﬁ%ﬁf‘@swafﬁdfemﬂi’@é‘ frqim it resin and the resin
WS- wisHde With efiéHlorofthdrRAqk| ﬁfL %ﬂh‘éﬁol"‘@§ hii§; n and NN-
agitated at roomtenperature for 2 ours to e
@@@mylfﬁgn@muiet (®enLhAshaigerfestwag Nedomedwgmd df mmatnue (n(es, no
ek nFlesressn e resi. e Keamed suiabls ar ey ranstomagin.
e<re§0Itlng )resmsj weredried undemvaeumlp‘ror tmdemfete@:ﬁorﬂcllaﬁvage

Gpfors? LR i By Wl B e

for anilines was carried out and, if negative (i.e.,
no free amne present), the resin s deened suitable
for cleavage. WD 2008/ 040979 PCT/GB¥07/003766 10
General rocedure for the reductl n; of resin-bound

nltro FHEtAr EdHer2
0O

o

The N-terminal aniline resin (typically 100 mg, 1 eq) was washed with
dichloromethane (3 x 5 mL), 4-nitrobenzene sulfonyl chloride (5 eq) was added
in anhydrous dichloromethane (2 mL) followed by triethylamine (3 eq). The
reaction mixture was then agitated for 16 hours at room temperature. The
reagents were removed and the resin was washed with dichloromethane (2 x 5
mL), methanol (2 x 5 mL) and N,N-dimethylformamide (2 x 5 mL). A chloranil
test was performed and, if negative (i.e., no free aniline present), the resin was
deemed suitable for further transformation.
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5 The nitro-containing resin (typically 100 ng, 1 eq)
was swollen with N, N di nethylformam de (2 nL) for 30

worowene®79 The N, N-di net hyl f or mam de was r enovRdT/GBRIV7/003766

chl oride dihydrate (10 eq), was added to the resin in
N, N di nethyl formam de (2%nlL) and the reaction m xture
was agitated for 3 hours followed by 18 hours (with

General Peagsdlire)for thie sytivesisgiaurehs 'on théhswlidepiasy s 10
were renoved and the resin was washed with

N, N-di net hyl formani de (5 nL), 20% pyridine in

N, N-di met hyl formam de (5 nlL), dichl anprmet hane (5 nl),
nmet hanol (5 nmL) and N, N-di nethyl fdrmam de (5 nL). A
aflH} test for_anilines / ried out and, if
I L ve ee am ne pff t), the res was
£ A’é#’P‘iB’f“é‘?ﬁ)r cl eava §§"é BEINERY® esi ns
were dpi ed under vacuum prior to 5

deprot ection/ cl eavage. General procedure for reductive
am nations on the solid phase R NH2 N_/ Ar/HetAr i

' P vang_ 0 0 20 The
o1 03 SO AL R A B i ey e
dtgulomnwmamms& wa$h etl )Wt itroprenyd isooyhhatee(5( 2qx wastagided in

JOTeRusit e Ml He Tedcionmidue aateiioaon Jadauss at foom

tefpelaturd, hefteretnid itifte MeX redgent@swertd dericvd! aid hd1QESR was
at 20 C._ Sodjium triacetoxyborohydride (20 e

ey S SRBIOTmEIRGR () X! BB BeHgnes (B0 Somigrand NN-
diﬁ‘ﬁé%yﬁbrrﬂ&n@e %ﬁhﬁ’ 5 rﬁﬁ?leﬂtcﬁlo‘ﬁﬁlﬁte%? Wé‘é.%rf%?rﬂe& hc\‘?\dr ﬁsﬁe%batlve

was washed or onet hane (2
¢-2-xn% figg amlln@ mrﬂ%emyl ther resif duag zdeensed ram)tablanﬁ)r further

t?ér%'fﬁrﬁ'fdi‘igﬁt hane (2 x 5 nmL). The resulting resins were
dried under vacuum prior to deprotection/cleavage. WO

Generab Proceriure foroouplinig ob acidls to resimbound anitineccomepounds
for Sonogashira reactions on the solid phase O Br O

% . R OrNHO' NH S Arg(Pbf)-Vang 3 O O 5 The

Ptg,y@g%:%_gﬂalnlng resin (t ANWO , eq),
al e egyrand® copper iodi dé (0. ue‘é;;wéilk—(mmwg.
suspended i n degassed N, N-di net hyl f or mam de and
tetrahydrofuran (5 n, 1:1). Triethyl amne (5 eq) was

e cnd BRUAETEAD e UGS e BRI ppimun
quantity of dichloromethane for 20 mlnutes meanwhlle the acid (4 eq), bromo-
tripyrrolidino-phosphonium-hexaflucrophosphate (4.8 eq) and 2,6 lutidine (15 eq)
were stirred at room temperature for 15 minutes and added to the pre-swollen
resin. The reaction mixture was then agitated at room temperature for 24 hours
to effect coupling and then washed with N,N-dimethyiformamide (3 x 10 ml),
N,N-dimethylformamide:N,N-diisopropylethylamine (1:1, 3 x 10 ml), further N,N-
dimethylformamide (3 x 10 ml), dichloromethane (3 x 10 ml), methanol (3 x 10
ml) and diethyl ether (3 x 10 ml). A chioranil test for anilines was carried out

and, if negative (i.e., no free amine present), the resin was deemed suitable for
cleavage.
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was added and the reaction mxture was stirred for 18
hours at 90 C. After this 10 tine the resin was

wWo pdoBot@®d and washed with N, N PCT/GB2007/003766

di met hyl f or mam de/ t et rahyqbof uran (1:1, 15 nl),
N, N- di et hyl f or mam de/water (2 x 15 ni),
N, N- di net hyl f ormam de (15 nL), dichl oronethane (15
Gieneral mprocedhire( for nthe aeductien hpf msirbouhd Erpmafibe nitro
ég ﬁl Pb@? resins were dried wunder vacuumprior to

%‘ 6] i on/ cl eavage. 15 General procedure for Suzuki
r i on the solid phase O‘NM2~R O'k, S/
ANBA\O S Arg( Pbf ) -Viang 3~ AO/Ahead{r on ne- cont ai ni ng
p(EBf-Wan ng, 1 eq\jra®opQniarg@eidvandq) 5
nd sodi um carbonate (1 , BM aqueous
sol ution) were suspended in degasse@ N, N -dim
et hyl formam i de: tetrahydrof uran (1:1, 4 nl). [1,1 -
Bi s(di phenyl phosphi no) ferrocene]di chl oropal | adi un(l11)
( g 8 n’gTbe( gitidr-]dtbntwilninghebinr(mpi?llh a ge,mgpp éq)<w$_ﬁ sWd)len@vith N,N-

nd tk uti on rther as o e reactjon
v @Rhan i 1L fer gmiibtasoofts FoN-dimefipipramide was
AIriied] Nirs chiofde 28ihlyBfaité egon eg}'ﬁvés lddae8 dicr e WaSIESh N,N-
with N N-dinethylformamde (15 nlL), N N _
e'm%mﬂmemw%@)ma@r& the) seagtipn mixiweiwas Agitated far3deours
2

P by T i el o fnal "ol ¥fiperaffe  Theyrepgents
wereremavednand theneesin waglwashgdrwith RsNwiimethyformaniddgs mL),

i . | -
492 Biidhe P, NN REMARIE B8LARS o RPhang 6 mL.
Retanoltd mE) and NJNdimpethyfatoramide i(5 mlgsiAnchlarapil test fok@Dilines

[ ' di chl or t hane (3 S

W cUFRR 250, RSAE T 18 Prufd BBl Trsrregh ¥l Secmed
suitableu torocleataige. aThel rédulthgrigdsing wieres dried idef ivhensm (Brdr to
NL&( f’#ﬁ R\}I@ er@é 50 pL) was 10 added and the cl eavage
HeRIPIGCHON(EeaXA08. ot ed” for 90 mi nutes. The cl eavage
General procedurefor pedudtivet diftinations okbthef solidghaseshed
wi th dichloronethane (1 nL). The
cl eavage/ di chl oromet hane m xtures were conbi ned,
further agitated for 90 m nutes, and addeg drop-w se
' ether (30 nL, -78 Al_white solid
BeA)i t at ed and was petteted by/geaadll fugati on, the
a@h Wese@) decant ed angframofher ApEbhviing @)
co di gt hyl ether (20 nL) was ad , hor oughl y
m xed, ®entrifuged, and decanted. This @rocess was
repeated once nore. The crude final conmpound was
dri ed under vacuum and purified either by

The 3 and 4-aminophenyl containing resin (typically 100 mg, 1 eq) was

washed with dichloromethane (2 x 5 mL). The aldehyde (10 eq) was added to
the washed resin in a solution of acetic acid in 1,2-dichloroethane (2 mL, 98:2),
the reaction mixture was agitated for 3 hours at 20 °C. Sodium
triacetoxyborohydride (20 eq) was added and the reaction mixture was agitated
for 2 days at 20 °C. The reagents were removed and the resin was washed with
dichloromethane (2 x 5 mL), methanol, (2 x 5 mL), N,N-dimethylformamide (2 x 5
mL), and dichloromethane (2 x 5 mL). The resulting resins were dried under
vacuum prior to deprotection/cleavage. '
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elution through a 2 g G 18 colum (el uent:
acetonitrile/water) or by (mass- directed) preparative

WO hokB40939 Ng a preparative G 18 col um ( Phenone@iE&B2®7/003766

Gemni, 50 x 21.2 nm 5E] and a |linear AB gradient
of 5- 95 %for Bover 15 'mn at a flowrate of 20
mJm nute, where eluent A was 0.1% form c aci d/ water
General protediiredor Sofogashirateactions/actieosvlid phase The
purified peptidomnetics were then |yophilized (-54
C, 0.08 nbar) and anal ysed by reverse-phase LG M

(anal wyt+.cal C-18 columm, Ther Bet abasic, 100 x 4.6
mm, 5 Band an AB 25 gr adi ;@g\- 95 % for B,
OVEJs mhutes, at a flowog mumi nute, where

el%qm A was 0. _‘I_An_f_o_t.m c aefH/ water and el uent B was

5% formic acid/ acetonitrpte. Al final conpounds

| sgteatvecr@s trifl uodod et at (be)%félnt Table 1

su rises the final conp8un ¢ r ed using these
30 net hods. WD 2008/ 040979 PQT/ GB2007/ 003766 13 Table
1 I D EGO0136; (S)-2-{[4'-(6- EG0144; (S)-2-{[3-(4-
EG00160; (S)-2-{[2-(3- Am i no- hexanoyl am no)- Am no-
Ani noFhebbromeng Icedtaumg)msyd {typibaityz 10 Mg, fl csy)] alkym®}5 eq) and

PRPB e 02 PREHP uBRerR B fragsssd Naweimeinyiomegide

ad R&hhpdrailaan 45 mm_ gmyamrdetn?mﬁﬁmé gﬂ@gy w&@rﬁcﬂj@al fhefdadtion
acid Strumlt"ure A OH

rRyxIre was f erm@a@sw-\tetram?@rmqnv;cahgsm@patbaqnmn<0) (0.1 mg)
m&u ar(cﬁrrleeéEé’or( Aﬂxuﬁ@%sﬁé’nrrédsrb {rh% e§§t 9(?@0 B#dr this
(S) 2-{[5-(2- Am no- Am no- Am no-p eny uran

tb’é*hzen | f dASINan Wep- béH@f@desulaﬁdnyl avashey-  with  N,N-

en?\%ﬁ%ﬁgﬂ\rﬁrﬁgeﬂgi]a #i’!ﬁpaj\ow uan| nLY N N-dimethylformamide/water
@uxnilgi ﬁtLr)p%N@me&yﬁotmiamdebé‘rﬁ/lmLhndnbnorcﬁnemanel (15 mL),

rﬁ#@ghgl' 0% RENLRB%iEnI bder T4 WAL ur‘FheN'ngu%ng reNsSwire dried
under vacuum prior to deprotection/cleavage.
General procedure for Suzuki reactions on the solid phase

O \H S o”S\NH
[ ] Arg(Pbf)-Wang 4 7 |
S s Arg(Pbf)-Wang-@)
© o)

The bromine-containing resin (typically 100 mg, 1 eq), boronic acid (1 - 5
eq) and sodium carbonate (10 eq, 2M, aqueous solution) were suspended in
degassed N,N-dimethylformamide:tetrahydrofuran (1:1, 4 mL). [1,1"-
Bis(diphenylphosphino) ferrocene]dichloropalladium(ll) (complex with
dichloromethane, approx. 5 mg) was added and the solution further degassed.
The reaction mixture was gently stirred at 100 °C for 18 hours. After this time
the resin was filtered and washed with N,N-dimethylformamide (15 mL), N,N-
dimethylformamide/water (15 mL), N,N-dimethylformamide (15 mL),
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0=$ | Il NHZ / NHSI\\N~ O/ \ | Arg-OH A~ OH ~
Arg-OH O I D EGD0164; (S)-2-{[5-(3- EGO0165:

w@ 3)0824(93 ( 3- EGD0166; (S)-2-[3-(4- PCT/GB2007/003766

Am no- phenyl ) -furan-2- Am.o- Am no-

car bonyl ] -am no}-5- benzenésul f onyl am no) -

benzenesul f onyl am no) - guani di no- pent anoi ¢ aci d .
tichiboyrhethiane (15 -mbje mzethhaol (16] mb) @udrﬂldﬁhybemnt(mohr_:) The

ge%i gin urgﬁr\l}\g iygo !—NE 8er/vapupm/pr|qf_&) 3%“ teg.lp@/ Rﬁﬁaﬁﬁ-l \
Gegefit pré-éyure t6ECEhYAlg from Ar -{Vﬁaﬁ@ (_3 EG00173;
(S)-2-[3-(4- EG0174; (S)-2-{[3-(3- Am no-

Ami nomat hyI Am' no- benzenesul f onyl ani no) -

nzoy 0)-a

Eﬁ %r bonyl } - benzg‘:ﬁn rg]Olél
th\i}%hene 2-carbonyl ] - ami no}-5-guahi di no- _
guani di no- pentanoi ¢ acid am no}-5- ani di no ent anoic

acid pentanoic acid Structure / O ;S NHZ HN\ O N NHZ

" ~~a/ OHNH2 O NH Arg-OH Arg-OH O 0 S Arg-OH -Ily

O WO 'EU@@EDWG\@GTE%Z(@DWO@OW@&\Q) MWad Wammﬂﬁoughly with

é%b%ééﬁfég @m E%@é‘lgg{@ Eﬁ'}(’{é] qggn then a solution of

'(nﬂuéwanehqaheud}(n)g mibgnizitsopsopy csnardnea(ﬂmpb.) and water (50 pL) was

qﬁﬁ{j H %[]? é:ﬁaa&gggﬁhwr%gv%% Hzf%¥ 96(5 mnnutes The cleavage
mammﬁ Rn@at idothe reﬁﬁrmm%eﬁwwf&cr with B%ﬁb’i‘&ﬁéfhane (1
@?.N_Tﬁé: Ic?leavgge/ cﬂio?gmg%g%gngllx(t:urgg Ivsergtcrol#r?tgwlljéde f:mher agitated
for 90 minutes, and added drop-wise to cold diethyl ether (30 mL, -78 °C). A
white solid precipitated and was pelleted by centrifugation, the diethyl ether was
decanted and another portion of cold diethyl ether (20 mL) was added,
thoroughly mixed, centrifuged, and decanted. This process was repeated once
more. The crude final compound was dried under vacuum and purified either by
elution through a 2 g C-18 column (eluent: acetonitrile/water) or by (mass-
directed) preparative LC-MS using a preparative C-18 column (Phenomenex
Gemini, 50 x 21.2 mm, 50m) and a linear AB gradient of 5 — 95 % for B over 15
min at a flow rate of 20 mL/minute, where eluent A was 0.1% formic acid/water
and eluent B was 0.1 % formic acid/acetonitrile. The purified peptidomimetics
were then lyophilized (-54 °C, 0.08 mbar) and analysed by reverse-phase LC-
MS (analytical C-18 column, Thermo Betabasic, 100 x 4.6 mm, 5 pm) and an AB
gradient of 5 — 95 % for B, over 11 minutes, at a flow rate of 1 mL/minute, where
eluent A was 0.1% formic acid/water and eluent B was 0.1% formic
acid/acetonitrile.
All final compounds were isolated as trifluoroacetate salts.
Table 1 summarises the final compounds constructed using these
methods.
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ba%ene@awcﬁwicaée.@@?m RABBES BRI FrL) apd ethyl acetate (20

hene-2-carb mno -t

'(nbéngf Hp phasss twﬁradseamte.d png tmraque}ous phags extrasted with ethyl
t&@%' 0The %r%ﬂ'lné B@(Ae@%}@ onﬂﬂ'ge&/ %né washed yith brine

oyl am no pen?anm C ent anol ¢ acl
(sapsatednaqueousotution, 25 mL), dried over magnesium sulfate filtered and

the solvent removed in vacuo to afford the crude residue.
Table 2 summarises the compounds constructed using this method.
Table 2

. S)-2-{[3- .
(S)-2-{[3-(2-Nitro- (S)- | (S)-2+{[3-(4-Nitro-
benzenesulfonylamino)- g?se&fzggiz’slth'ad:l:‘?':i)_ benzenesulfonylamino)-

thiophene-2-carbonyl)-
amino-pentanedioic acid
5-tert-butyl ester-1-methyl
ester

thiophene-2-carbonyl]-
amino-pentanedioic acid
5-tert-butyl ester-1-methyl
ester

thiophene-2-carbonyi]-
amino}-pentanedioic acid
1-tert-butyl ester 5-methyl

ester
- s—N -
0 P ?.
\, Na N
/N o’
° o)
O, s s
25 = o
o7\ o ;\J NH

ZI

Structure (/S\IN;H\;]\O/ (/SI{;H\E)?\O /j“ @H/ \é)?\o/
: o 3 o 3
O lo/k\ oj\o/ oj\o/k\
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Arg-OH S Arg-OH Arg-OH OO0 OH NyNH2 NH Arg =HO

woe@pas@re on of al pha-carbonyl guani di ne conpoR@&B2007/003766

General procedure for sol ygi on-phase PyBroP coupling
~SSROs" 00 0 1R SCHSWR 5 W 2008/040979

PCT/ GB2007/ 003766 22 Carboxylic acid (200-300 ng, 1
@gneral procedute for splution-phiase PyBrePproupling (side-chain acid
g&mf,{d?orophosphate (1.1 eq) were suspended in

di chl oromet hane (5 nL) and the m xture was stirred at

20 & fror 10 nminutes. N,N 5 ®i iBopropylethylanmine (7
eqy-Ras added to the m xt urafSand stirred for a further

10 mjNAlut es. Sui t abl y- pr ot ect am ne (derived from

pRrtipe agid, I—i—ea) lladded and t he reaction
' [ ' f ) @rRZO C. After
this titide the reaction sol vept Erem)ved i n vacuo

and t%e rE\i due partitioned betwegn hydrochloric acid
(1M aqueoug solution, 20 nL) and | acetate (20 10
nm.). TheOphd¥ts were separated and tﬁ'é aqueous phase
extracted with ethyl acetate (%oggNZ&m_). The organic
phases were conbi ned and washed with brine
E%lgf_;\tur tedf aqueous solution, 25 ni), dried over

gne x{ fate, filtered and the solvent renoved
in vacuo to afford the crude residue. Table 2
sunmari ses the conpounds constructed using this
methagd. 15 Table 2 (S)-2-{[3-(2-Nitro- ((S)-2-1[[13-2
Benzo, @RPHQH”S‘E%ISQE'%Q fghogybq_aqq (22 — 150 mg, [' eq) and
BB ASIE PyiToRMMb PRbSSHoNidn S UhéRiINbrébRo8Bhate (1.5 eq) were

benzenesul f,onP/I am no) -
suspended in dichloromethane (5 mL) and the mixture was stirred at 20 °C for

10 minutes. N,N-Diisopropylethylamine (9 eq) was added to the mixture and
the solution stirred for a further 10 minutes. Tert-Butoxycarbonylguanidine (1.5
eq, prepared in accordance with reference 1) was added and the reaction
mixture was then stirred for 20 hours at 20 °C. After this time the reaction

solvent was removed in vacuo and the residue partitioned between hydrochloric
acid (1M aqueous solution, 20 mL) and ethyl acetate (20 mL). The phases were
separated and the aqueous phase extracted with ethyl acetate (3 x 20 mL). The
organic phases were combined and washed with brine (saturated, aqueous
solution, 25 mL), dried over magnesium sulfate, filtered and the solvent removed
in vacuo to afford the crude residue.

Table 3 summarises the compounds constructed using this method.
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ester-l-nmethyl am no} pe egter Sic c acid id
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>l

EG00247; (S)-5-guanidino-2-{[3-(4-nitro-benzenesulfonylamino)-thiophene-
5 2-carbonyl}-amino}-5-oxo-pentanoic acid

BocHN HN

Boc = )L<
(oMt

10 (S)-5-(tert-butoxycarbonyl)-Guanidino-2-{[3-(4-nitro-
benzenesulfonylamino)-thiophene-2-carbonyl}-amino}-5-oxo-pentanoic acid
methyl ester (10 mg, 0.016 mmol) was stirred with hydrochloric acid (2M
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bromo-tris-pyrrolidi no- phosphoni um hexaf | uor ophosphat e
(1.5 eq) were suspended in dichloronethane (5 nL) and

W basioacorure was stirred at 20 C for 10 m nutBGT/GB2007/003766

N, N- Di i sopropyl et hyl am ne 969 eq) was added to the
m xture and 10 the solution stirred for a further 10
m nutes. Tert - Butoxycarbonyl uanl di ne (1. e

Bausous solytiondetrahvaiaieani it A G rfeos UW‘as gris time the
Fé&%tléf?@éﬁ/éﬁﬁwag‘réh%é‘d Wﬁ%a&fbeﬁncﬂﬁé ERRef r‘églda\gm\gﬂJ bariffd via

0 C Arter his tinme e reaction solv

eleltm #yough aaa:g& aﬂwottmn (eleerduwalear followedh by doetonitele:water;

2 ROPELRIY fre Aol oAU e Wiyl 2
560030%; a(ﬁ)r@e{[&(ﬂbawﬁezgslthladmioﬂ-mtmblmyladmhmgahbﬁge-z-
and was
Bordinlanineg s G afio B et R0iaten, 25 ni).
dr| ed over magnesi um sul f at e, filtered and the sol vent

rermveﬁ in vacuo to afforg the crude reS| due Tabl e 3
L\

met WD 2008/ 040979 P 2007/ 003766 24 Table 3
(S)G 2- (Benzo[ 1, 2, 514 hi azol e-
(S) )@ ert - but oxycar bonyd 4-sul fonyl am

(
i n® -\ |ophene- Guani di ®o}2- {[3-(4-nitro 1D 2-carbon
e/ esulf@nyl no) - -am nog-5-(tert- th
Kophenef 2- arbg yl]-

arpponyl ) - guani di no-
afi no - 57 anoi cS” 5pxoypertanoi c acid tert-

aci d get ester butyl esier s NI, \ ONNO- NNHO
NH 0/soo ructure N H'"J~ s)NlEIo s Yl 4 O)NH
)NH  Boc N" “NHBoc 07 >N" “NH

o
Boc = ﬂ\ P

o/u—\'\

N 2
(S)-2-{[3-(Benzo[1,2,5]thiadiazole-4-sulfonylamino)-thiophene-2-

carbonyl}-amino}-pentanedioic acid 1-tert-butyl ester 5-methyl ester was stirred

in dichloromethane / trifluoroacetic acid (2.5 mL, 5:1) for 16 hours at 20 °C.

After this time the solvent was removed in vacuo and the resulting yellow

residue was purified using preparative LC-MS.

The desired compound was isolated as the trifluoroacetate salt.
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BocHN NH Boc = O ||l EQ®0247;
(S)-5-guani di no-2-{[3-(4-nitro-benzenesul fonyl am no) -t

whe@pheres 5 2-carbonyl ]-am no}-5- oxo- pent anoi BCEHGBR00RA03766

O0o0o orb % Oo0 s | acH26~" NH (:~rNH BocHN HZN Boc
=~01 _, 10

%éh?g?é?t g)g%%\tagm/ C%—%&Q—%—mtm rgnglerqgsuIfér[uﬁar(néllng)l-tthrlgphene-

2-8aibdyIPaMARG)-§-oR0AINGICAEiR O} - 5 0XO- pent anoi ¢ aci d

met hyl ‘ester (10 ng, 0.016 mmol) was stirred with

hydrochl oric acid (2M WO 2008/ 040979 PCT/ GB2007/ 003766
gueous solution:tetrahydrofuran; 1:1) at 80 C for

4 hours, After this time he reaction solvent was

r vacuo and the g@rygeyesi due was purified

viao, € on through a 20(9 coI um (eluent: water,

folo@vved by acetonitrile:watery 20:80) to afford the

desi rad conpound i sol at @J,@ﬁ t he hydrochl oride salt.

7 032 /
en/zo[l 2,5 th\adl %4 sul fonyl am no)-th
phee2-
carboﬂyl] anSguam d|n - 5-Qxo- pentanoic acid S-N
SSN NN OS05-1 NHNHUuUNE N~ ST N/\ O
H O- | O H N NH /{1010

(S)-2-{[3- (dehzo[ 1,2, 5] t hi adi aZdl ef4- sH'4 onyl ani no) - th
i ophene-2- _carbonyl ] -am no} - pent anedi oi ¢ acid
-tert-|lbutyl ester 5-nethyl ester was stirred. in

di chl ane / trifluoroacetic acid (2.5 nL, 5:1)
for 16 hours at 20 C

(S)-5-tert-butoxycarbonyl-Guanidino-2-{[3-(2-nitro-
benzenesulfonylamino)-thiophene-2-carbonyl]-amino}-5-oxo-pentanoic acid
methyl ester was stired in hydrochloric acid (1:1, 4 M aqueous
solution:tetrahydrofuran) at 80 °C for 3 hours, followed by 48 hours at room
temperature followed by a further 2 hours at 80 °C. The solvent was removed
in vacuo and the residue purified by chromatography on a 2 g C-18 column
(eluent: water increasing to acetonitrile:water; 20:80) to afford the desired
compound, isolated as the hydrochloride salt.

General procedure for solution-phase Suzuki coupling (carboxylic acid
methyl esters)

3-(2-Bromo-N-tert-butoxycarbonyl-benzenesulfonylamino)-thiophene-2-
carboxylic acid methyl ester (1 eq), the boronic acid (2.5 eq) and potassium
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After this time the solvent was renoved in vacuo and
the resulting yellow 15 residue was purified using

w@e@pat@rd ve LC-MS. The desired conpound was i BOI/aBe@7/003766

as the trifluoroacetate sat. WO 2008/ 040979
PCT/ GB2007/ 003766 26 EQD0285;
(S)-5-@iani di no-2-{[3-(2-ni tro-benzenesul f onyl am no) - t

Rhesphateeltribasic i Whaagequsi saition, dxes)preressuspended in degassed
gzgalzlmﬁfl_@gxetg IEF I\(“‘[B %By@:e%lum ngsQurtﬁerSdgg_Eé\gé r'm\lg| [1,1-
pisjdighenyiphosphina)ercodene) | - GudichibropailadiupRH) @ompléx o with
RERPRITAHANE Y158, aded i one: RRTIOB. o, The,pRction: miiueqwas
lnmﬂaq lat Geﬁerfomawc;uré;._r rmetm t?lshﬁﬁ% mdfwbavém \ﬁfs gééﬁ%iefhoirn“\%acuo
. {1, etra I or ur an a _
AP BTPEN resitus By ieraSoleted oyt el dmiee dRalepesiur e
foll ONEOthmn@n foNdwWiRg pledisitation %thsﬁycﬁocﬂ_Bﬁc %@‘dV@IWi dMeous

re in vacuo and the residue purifi
Wﬂ‘f‘gt ography on a 2 g C18 coI um (el uent wat er

i nCr e@sTRE rbSldaé ‘%@é&”b&r"tlhb as 4 ezﬁhglgo%%?lgf‘%rg@ 'hg rto?ﬁlonc

desi red conpound, |solate
acid caMepavequsosaldtion). f ofhes phasesoweph aeparﬁm Iand the aqueous

I e
GRR! AP MB SH BB 3 TSl Bl pined Braship Buracts
Bere2washwatb with tveater, thrinex yiaad lowey mdgaesiene sulfé(te I’aﬂd?ﬁﬁersl;&vent

aci d rreth ester (1 eq), the

rt()%{ruo%iggﬁ ggf‘t?tf’fﬁ{oc’pgﬁ € dekirel SPTRoUIS wo 2008/ 040970
PCT/ GB2 W3 éd MthéGbanyfurther manipulation.

All were used without further purification in subsequent reactions.
General procedure for the hydrolysis of esters using lithium hydroxide
(preferred method)

H R H R
Neg’ Neg”
S0 S0
I N\ Co — ¢ \.° o,
S ~ S
0 o)

The methyl ester (1 eq) was stirred with lithium hydroxide (2.53 mmol, 3 —
5 eq) in tetrahydrofuran / methanol / water (10 mL, 5:3:2) at 20 to 80 °C for 3 to
48 hours as necessary. After this time the organic solvent was removed in
vacuo, the residue diluted to 5 mL with water and then acidified with hydrochioric
acid (1M, aqueous solution, 15 mL) upon which either precipitation occurred and
the product was collected by filtration and dried in vacuo; or the aqueous phase
was extracted with ethyl acetate (3 x 10 mL) and the combined organic phases
dried over magnesium sulfate and the solvent removed in vacuo to afford the
desired products.
General procedure for solution-phase Suzuki coupling (carboxylic acids)
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phosphate (tribasic, 2 Maqueous solution, 4 eq) were
suspended i n degassed 1, 2-di nethoxyethane (10 ni).

wab@sselome i on was further degassed and [1,1' - PCT/GB2007/003766

bi s(di phenyl phosphi no) f ermgcene] dichl oropal | adi un(I1)
(complex with dichloronethane, 0.1 eq) added in one
portion. The reaction m xture was 5 heated at 90 C for
4 hours. After this tinme the sol véht was renoved in
vacuo amd_iATe, bsrown residue either~ ated by one of
three ne hA Filtration foll %brempltatlon

w th hydra 6ric acid (1 M ad solution). B:
The residfug, was partitioned betoden ethyl acetate and
hydr oc Ic 10 acid{1-M aq solution). The
phase re ggparated and th / afjueous phase extracted

with ethyNacetate (3 x 15 nl)s O ombi ned organi c
extracts woere washed with water, gbrine, dried over
magnesi um sul fate and the solvent renoved in vacuo to
afford the desired conpounds C. Used wi thout any

furthepe @}O%Hgfé Sy)u%]bstut]u?e ?{Fﬁ %rﬁiﬁgghﬁyﬁ] g&;ﬁ%ﬂmn% éargoxyllc

purificatron in sequen AT
acids ¢8lli-e2G0omg; heed‘)ymeolbqrems arid 36 angli prgadsiurhiphdsphate

f method) HRHR NN/' S COH
I8 oM GREBOS sBfudh A oh dueter stispaipd, i degassesy 1.2-
Wrrtdlhé)tytetha}ﬂm lowi/rmx)' ?ﬁﬂﬁéal.éb’mtmm?k/uas&l%rtr%{ e@ﬁsgdsﬁe(; and [1,1-
ur an net na wal er .
§lfihanylrBopBne/teocengliipuoropaladab i amypiens i of ¢ hi swih
HicABrérM&thahgani1C eapla\aaaa M’aéné HPONGH! | The Y8sdidn i

residue diluted t wat er and then aci di P&urg was

deatad mloﬁ%cq% Ifef ﬂ&ozss aEheu rqaptlm rabftuse eass beated @, 901 2C for 4
AbdrsY pRﬂer"‘ﬁ‘liﬁhn? TEES vﬁ{t%@ Piehidveln VaEMs hRdt J@&ovﬁw%sndue

roduct was coll ecte tration and drie
isalated by pne hfsﬂ’@cfgmegmem@ds was extracted with ethyl

acet ahe figrafiof %Wlﬁggﬁjﬁ Bfatl‘éﬂ rWlllfF ﬁgd @Hb %cwm <apueous

dri ed over nagnesiu e and vent
Sdumavuo to afford the desired products 30 CGenera

e oe o8l 8GcPELyA BRBRARE B e BB, v pugrocniore
aadR1N aqEéonEr sblution). The phases were separated and the aqueous
phase extracted with ethyl acetate (3 x 15 mL), the combined organic extracts
were washed with water, brine, dried over magnesium sulfate and the solvent
removed /n vacuo to afford the desired compounds.
All were used without further purification in subsequent reactions.

General procedure for PyBroP coupling in solution (using H-Arg(Pbf)-
OtBu)

O\\ /R O\\ /R
g "
74 \ _ - \

CH Arg(Pbf) -OtBu

S S
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R 0- 0OONHO 11 NH OH-~/ SSOH o O The
appropriately substituted 3- and

-contai ning carboxylic acids (50PET/&82007/003766
ng, 1 eq), the boronic acigg (2.5 eq) and potassi um
phosphate 5 (tribasic, 2 M aqueous solution, 4 eq)

wer e syspended in degassed 1, 2- di nethoxyethane (10

Yol uti on was further degassed and [1,1'-

romet hane, 0.1 eq) added in one

) 'I’pﬁ'é r tPon m xture was heated at 90 C for
4 hours. The reaction m xture was heated at 90 C for 4
10 hours. After this tinme the solvent was renpved in

vacuo_and t he bromn resi due |solated by one of the

f ol | oftPHPXH RS : (2R i 100 dpgonl fen)l @wﬂn@romo -tris-pyrrolidino-
PhéxphBhiugt héb[hleodehB!&'ié%& M.9dqy waté guﬁeng‘bgﬁ%lﬁ:ﬂlb?omethane

sol ution). resi due was partitione

& k) A0t éﬂ% ramrﬁywaacmlroed oat 28 Gi tor( 10Mminutesus N, N-
OB (798 HAS BoRBRRE Bt A0S pRATRLE e
tominuted. dirgtected amineddtiseqweasaddeshand the reastior Imlxture was
r Y} um sul f at e ol ven
rermn@’"&(3 é]teg%gu%r {gag&?% d&ﬁt e*“&e{;"f‘ﬁzﬁe CS8EV§GEW@§ femqved in
VEoUD aeedthm tdsmue baftmbﬁéd m(ftwéematyumgldiugs tablﬂelmmrﬁqueous
cti ra re roP co in

SR, 20 pnEnd SV dtadb 158 M) STho paakevers Somarpieh and the
@dedub(prﬁss(é?dﬁrfa):teet \Buh \étHyi @@&a%@?%gzoc’ﬁﬁté @'@3@99@7&@5%
‘geTedCC(fQ'\gned 20d W?gshei V@'(!{') hmmﬁrw@ ﬂ Masye%z’« selutign, 3 x 10
mL), brine (saturated, aqueous solution, 25 mL), dried over magnesium sulfate,
fitered and the solvent removed in vacuo to afford the desired products as
brown residues.

Table 4 summarises the products produced using this method.
Table 4

(S)-5-(2,2,4,6,7-Pentamethyl-2,3- (S)-2-({3-[4-(2-Methoxy-pyrimidin-5-
dihydro-benzofuran-5-sulfonyl- yl)-benzenesulfonylaminoj-thiophene-
D guanidino)-2-({3-[4-(1-methyl-1H- 2-carbonyl}-amino)-5-(2,2,4,6,7-
pyrazol-4-yl)-benzenesulfonyl amino}- | pentamethyl-2,3-dihydro-benzofuran-
thiophene-2-carbonyl}-amino)- 5-sulfonyl —guanidino)-pentanoic acid
pentanoic acid tert-butyl ester tert-butyl ester
/ o
N ~
N % \\(
/ ~ N
Structure o;\s :;\s\
" \n NH
/Y a
S Arg(Pbf)-OtBu s Arg(Pbf)-OtBu
0 (o}




phosphoni um hexaf | uor ophosphate (1.
suspended i n di chl or onet hane

5

worRooB4®@7vas stirred at 20 C for

Di i sopropyl et hyl ami ne (7. @geq) was
m xture and stirred for
Protected amne (1.1 eq) was added
then stirred at 20C for

m xt ur

a furthe

\WWAaSs

1 eq) were

m-) and the

m nut es. NPCIMGB2007/003766
added to the

10 m nutes.

and the reaction

16 hours. After

(5
10

r

this ti

r esi due ypaendehésafcia
l;quueou< 24arbeoyi}dning);5-22,48,7-) and
Theepamstby-20:diydeeciEnreitraat5an

®)-L {458 Is\mm&mywe%x&z%mv e
oy Rphdnsdr

(9)83-({35:¢31 % Disrathyi-lsexazol-4-
ov,lh? éﬂhudra@wo 1an-

ﬁ B T

IGuani di

ext r act sdfopyitdyariding)tpenterdiciacid 8- k
phases | bitasteg orbi ned and washed %ygﬁﬁco t&n “outy!
acid (1 Maqueons _solutron, 3 X
(sat ur at ed, aqueojis Nsol uti on, 25
magnesilum sul g, \filtered and
in vacuo t yrd the desired p
es. & 4 summari ses the
%‘E?#S‘yt hi §v§q,a,t hod. Table 4
(S)-5-(242y4, 6, 7- Pent anet hyl -2, 3t / \
(S) - 2-( (4 Pa pasedyooxy- pyri m di g Aatponomy
di hydr ¢- benz furan-5-sul fonyl -
yi)= behzenes?l fonyl am nal -t hi nDhl_{]SP- ch
uanl di 5 7-Pénthrhetiiilny | - _)-5-(2,2,4,6,7-Pentamethyl-2,3-
g carb ()gi‘}fﬁaﬁﬁmﬁrgﬁﬁﬁml ?6 7 | dihydro-benzofuran-5-sulfonyl-
pyr azoll guanjdino)-Bei3zs(esathylahy|  an %‘ﬂ;’lg'";)ozzgca [5 ((’4 g‘;thy"
IPent amgPHREa-2:yB-24-digpdrachepegivref-ur Bt 4 gxa in.7- %"2 g[dlh dro-
thi oph¢ ﬁéU@ lapisshtpio pseng) - 5 i ﬁ7_su,fony,am,,‘,’
- guani dfﬁ @H’t’%o’i’ 13001 PCYERt rppRena L dlrdoRfilark
ester g 8r'Y ester N O N~ pen[‘dnblcaSﬂtddtQiutﬂ&té?
0SS ¢ o' NH [ JI 1( Ar ( Pbf) ot Bu
Arg(Pbf)-C @ 0 WD 2008/ 040979 PCE 007/ 003766
30 (S)42-({3- et hyl -i spxazol
(S)-2-({3- hyl - i soxagol %4- N
sﬂu):tukbemzemul fonyl am noj - t hi ophenee®} N
yl)-2, 3- }\ i 0- benzof ur an- 7- a N
2-car bo | }}- am n 2,2,4,6,7-
sul f onyl Mot OH 8‘2’?'?&%- 2- car bonyp Arg(PLh-OtBu
pent angt hyl - g 3-di hydr o- benzof urgn-5- o
am noJj T mrethyt—=g:
sul f ony tf@%&ekdib%}lﬁ pt'anoi ¢ ac geﬂaéﬂegtﬁfrzglgrg:r)w] -thiophene-2-
di hydr Ob&eaaahntrnaﬁm&oﬂuiobmyiz but ¥drbd§il-8hino)-5-(2,2,4,6,7-

napenydatrénopb¢2,a860-tert - b
pentamethyl dihydro-benzofuran-5-
sulfonyl-guanidino)-pentanoic acid tert-
butyl ester

Lipgrtamedt8Adiydro-benzofuran-5-
sulfonyi-guanidino)-pentanoic
tert-butyl ester

acid

Structure

Arg(Pbf)-OtBu

o
o

/]

S

\\S%
e

Arg(Pbf)-OtBu




O

o NOo
Ar g( Pbf
w@ )08
(S)-5-(

di hydr o-

di hydr o-

- et hy

B0

b o
)-O
pai
21

u Sl
2,4, 6, 7- Pent anet hyl
2,4, 6, 7- Pent anet gyl
benzof ur an- 5- sul f onyl -
benzof uran- 5- sul f onyl -

-1 H auanldlno\ 2- ({3-[5-

Arg( Pbf)-C Bu

B
4
4

OAS -N Structure O

-2, 3-
-2, 3-

NH

-S O NH S
/11 O 0

PCT/GB2007/003766

guanidino)2 ({3 [5 (1

(4-nmethyl 1D

pyrazol
3,4b][1:
IB-sul fo
carboni
benzof u

%%%
be

Béﬂ m

no

2-HR43-(2,3-Dihydro-benzofuran-5- -yl)
enze rspmqf,\gla mopthiophene-2-

?“w -amino)- 5 2,2,4,6,7-

ethyldihydro-benzofuran-5-
acid
ert~ sIer .

Thi ophe
ester
NH N |
{3-]
S’ttrllciarez
benzen
i no] -t}
car bony

A —aIm o) ent
NO N Str

3((51”

onylan1no]-th|ophene-
A@”WéﬂﬁmW}-aMn

7nf ||r :m '-'\-

- uamdmo) pentanoic
HITOT C

acrd tert=huty

q
B

({%“/Fh?;(nyl

-/ benzenesul f onyl am

D) /oI p) -9t

nent anet hvl

nanf at
rJ

dlhydr
aci d

'Pert-b
St ruct

<
4

ﬂ

%@r&%‘rﬂ? WEQ §3 ;
?%Z‘mh zmsﬁg 0B

étﬂfonyl guanldmo) pentanouc acid tert-
butyl ester

%Hﬁlﬁ @az %t!h?&ﬁ'di"e 5y -
mino]-thiophene-2-

5(5) né 2 (2 2,4,6,7-

erttamethytdihydro-benzofuran-5-

sulfonyl guanidino)-pentanoic
tert-butyl ester

acid

Structure

O,
o’

8

S

Q\fN/
. N

Arg(Pbf)-OtBu

O;ﬁu \ N)“%mb

/|

s Arg(Pbt)-OtBu

2-({3-[2-(pyrimidin-5-yl)) —benzene
sulfonyl amino)-thiophene-2-carbonyl}-
amino)-5-(2,2,4,6,7-
pentamethyldihydro-benzofuran-5-
suifonyl-guanidino)-pentanoic acid tert-
butyl ester

2-({3-[2-(1-methyi-1H-pyrazol-4-yl)
benzene sulfonylamino]-thiophene-2-
carbonyl}-amino)-5-(2,2,4,6,7-
pentamethyldihydro-benzofuran-5-
sulfonyl-guanidino)-pentanoic
tert-butyl ester

acid

Structure

N
(\\

N
7 |
S Arg(Pbf)-OtBu

o‘s}\H

i

2
O
e

a

s Arg(Pbf)-OtBu




31 Arg(Pbf)-OBu S| Arg(Pbf)-CGBu WO 2008/ 040979
PCT/ GB2007/ 003766 31
WQ@2{0B84(92 ( 3, 5- Di et hyl -i soxazol -4-yl) - PCT/GB2007/003766
2-({3-[3-(2, 3-Di hydro- bengpfuran-5-yl) benzene
sul f onyl am no] -t hi ophene-2- benzene
sui fonyl am no] -t hi ophene-2- 1D
carbonyl }-amno)-5-(2 2 4 6 _7-
car bony 1343, mzr)et yklsgxagolgl Yf) 2-({3-[2-(2,3-dihydro-benzofuran-5-yl)
pent ane ﬁgeﬂ?

?rg 5_ benzenesulfonylamino)-thiophene-2-
c I} carbonyl}-amino)-5-(2,2,4,6,7-
@em ang ltpa tg:me nBam thyldihydro-benzofuran-5-
Sul T onylsy A ulhi 9 ) &@9&1& te‘ﬂC % Idanl) gentanonc acid

sul f onylpy@latdy di N0) - pent anol ¢ ac
tert-opytyl
Ar g( Pbf{) N

Ster OO Structure
2-({3-[3-(1-nethy|-

2-({3- 34( Xy-pyrim di n-5-

sul fonyl a i ophene-2- benz
§uifony|a -thi ophene-2 ID

HBEhy } - Emgpo) - 5- (2, 2, 4, 6, 7-

car bonyl ) no)-5-(2,2,4,6,7- / ‘

i h

pent anet pbge@@gfur an- 5- Arg(Pbf)-OtBu
pent angt h ydro benzof ur an- 5-
sul fonyl - guard di no) - pentanoic ac|d tert-
sul T onyl2-((afa12-thetho}y-HEMicHBDYY ac

t ert - bytbyhzesssutiony@mird}-thioghénel- St ? #ﬁgﬁ%’“&é 'C rbz gipny
IS | Al GarPpny)-amimi5-(3.2.8.62- ({ 3- [ 2| § g dm’""‘°"
- benzer @e%a'(‘ftgylg"ﬂ drorbenaefiian-51 H- pyg hra %ﬁtﬁonyl guam)élno)

sul f onyS¥ '?'P\?)cPﬁWé’i‘Féc acitiefthh ﬂéhl( oic @iBZef?ﬂﬁjtyl ester
5- {2,246,

ST
nnhr\nr\ ') | n am no\

A HIDHI Este

ol f Aan hi

S UTl T UT1 T™ari C III UP

car bonyMCa@ ng)-5-(2,2,4,6,7 \
pent amgt hyl di<hyth~# b&nzof ur an- 5-

pent anegt hyl di hypdr a<benzof ur an- 5- o

sul f onyl -guam(gi o)-pent anoi c ac|d ter¥?

Stlcfupny! - guani di ®e) - pent anoi ¢ ac|d @U}‘g ester
tert-butyl e f Structure I Arp(
Arg(Pbff)-O B AWOPRI0OBBA4097p RCTI GB2Q07 3

32" 2- ({3-[2- (3. 5]Di met hyl - i soxajol 5a- ’?'% PR
2-({3-[}2- (2, 3-di hydr o- benzof urant 5-yl )

benzenesul f onyl am no] -t hi ophene- 2-
benzenegguld onyl am no] - t hi ophene-2-"TD
car bonyI ¥ ani pq) - 5- (2,2, 4 6, 7-

car banyl ) - amn 2,2,4,6,7
pENaNEt hykudi hy nzof ur an- 5-
pent arfet hyl di hydido- benzofuran 5-

sul f onyl - guani di no) - pentanoic acid tert-
sul f onyl - guani di no) - pent anoi ¢ aci d

P




10

15

20

butyl ester tert-butyl ester O O Structure % ~H D ~H
[11.Arg(Pbf)-CBu S |1 Arg(Pbf)-CQBu

WQ@2(08B84(92% ( 2- met hoxy- pyri m din-5-yl)) - PCT/GB2007/003766

2-({3-[2-(pyridin-4-yl)-beazenesul f onyl

benzenesul f onyl am no] -t hi ophene 2
carbona/%)amno-S (2,2,4,6, 7-

ER0Q4904 Berq,rmwmnqensﬁuH@mvlamo)-th-ophene-Z-

SthE gﬁé P?ﬂﬁﬁ@%“ﬁa@%éamd

sul f onyl - guani di no) - pentanoic acid tert-
benzof ur an-5- sul fonyl - guani di no) "but | ester

pent an CI d tart-butyl ester "0 O' ~H S
Str be) QBu S § bi),~BHBu  H yNH,
NH O 0 WP 79
PCT6%B2007/ oo@ o~ OH

\
H'i‘enescy | f onyl am

)4t h |ophene 2- H

Arg(B®18Y - 5- guani di no- y id "' O' B,OH
o~Blp, ~OAS OOs OH NH NH SNOH OONMNH
H2N-~INH 5 The pinacol, tert-but OXyNaEgWs

2,2,4,6, 7- pent anet hyl di hydr obenzof ur an- ul f ony)

prot ect ed conpound was dissolved in trif]l uoroacetic
acid / triisopropylsilane / water (HNNLCNH

95:2.5:2.5), the reaction mxture was stirred at 20 C
for 2 days. The solvents were renoved in vacuo and

The pireol, tteRBucKy| S 223,68 7epaidmethyldihydrobenzofuran-5-sulfonyt
protected compound was dissolved in trifluoroacetic acid / triisopropylsilane /
water (10 mL, 95:2.5:2.5), the reaction mixture was stirred at 20 °C for 2 days.
The solvents were removed in vacuo and the resulting yellow residue was
purified using preparative LC-MS.

The desired compound was isolated as the trifluoroacetate salt.

General procedure for the removal of tert-butyl and 2,2,4,6,7-
pentamethyldihydrobenzofuran-5-sulfonyl groups using trifluoroacetic
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O, R O, R
oY o™
NH NH
S rg(Pbf)-OtBu S Arg-OH
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NTNHZ
NH 0.9
™ p /\S
>N <. -
Arg = Pbf =
H o 0

The tert-butoxy and 2,2,4,6,7-pentamethyldihydrobenzofuran-5-sulfonyl
protected compounds were dissolved in trifluoroacetic acid / triisopropylsilane /
water (10 mL, 95:2.5:2.5) and the reaction mixture was stirred at 20 °C for 2
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The acetylene (EG00298/5-Guanidino-2-{[3-(3-pyridin-3-ylethynyl-

benzenesulfonyl amino)-thiophene-2-carbonyl]-amino}-pentanoic acid; approx
2 mL),
charcoal (approx 10 % weight) was added and a hydrogen atmosphere

10 mg) was dissolved in tetrahydrofuran:water (4:1, palladium on

introduced by balloon. The reaction mixture was stirred at 20 °C for 24 hours
with occasional refilling of the hydrogen balloon. After this time the reaction
mixture was filtered over Celite™ and the solvent removed in vacuo. The yellow

residue was purified using preparative LCMS.
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CeliteTM and t he sol vent lirenbved i n vacuo. The yell ow
15 residue was purified Bsin reparative LCVS. WO
2008/ 040979 PCT/ GB2007/ 003762\&0’!7»{ EG00369;
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5 The acetylene (EG00274/(S)-2-({3-[3-(3-Amino-prop-1-ynyl)-
benzenesulfonylamino}-thiophene-2-carbonyl}-amino)-5-guanidino-pentanoic
acid; approx 10 mg) was dissolved in tetrahydrofuran:water (4:1, 2 mL),
palladium on charcoal (approx 10 % weight) was added and a hydrogen
atmosphere introduced by balloon. The reaction mixture was stirred at 20 °C

10  for 24 hours with occasional refilling of the hydrogen balloon. After this time the
reaction mixture was filtered over Celite™ and the solvent removed in vacuo.
The yellow residue was purified using preparative LCMS and the desired
compound isolated as the trifluoroacetate salt.

EG00466, 3-(Benzo[1,2,5]thiadiazole-4-sulfonylamino)-thiophene-2-

15 carboxylic acid ((S)-4-guanidino-1-hydroxycarbamoyl-butyl)-amide
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H
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S " “OH —_ S N N-CH
o \ (o} '\L
NH NH

HN™ “NH H,N" ~NH

EG00229/(S)-2-{[3-(Benzo[1,2,5]thiadiazole-4-sulfonylamino)-thiophene-
20  2-carbonyl}-amino}-5-guanidino-pentanoic acid (1.0 eq), N,N-
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After this tine the sol vent was renoved 1 n vacuo an

uwaag gareinpomasealiulines (DU145, A549 and ACHN) were grown in RPMI
1640 medium containing 10% FBS and L-glutamine.
25).VEGF-A¢s binding

Confluent cells in 24-well plates were washed twice with phosphate-
buffered saline (PBS). At 4°C various concentrations of peptides or
peptidomimetics diluted in binding medium (Dulbecco’s modified Eagle’s
medium, 256 mM HEPES pH 7.3 containing 0.1% BSA) were added, foliowed by
addition of 0.1 nM of '*|-VEGF-Aes (1200-1800 Ci/mmol, GE Healthcare). After
2 h of incubation at 4°C, the medium was aspirated and washed 4 times with
cold PBS. The cells were lysed with 0.25 M NaOH, 0.5% SDS solution, and the
bound radioactivity of the lysates was measured in a y counter. Non-specific
binding was determined in the presence of 100-fold excess unlabelled VEGF-
Aies.
Cell-matrix adhesion

Cell adhesion to extracellular matrix proteins (basement membrane
protein complex, laminin |, collagen IV, fibronectin or vitronectin) was measured
by the Innocyte ECM cell adhesion assay (Calbiochem). Cells were detached
with a non-enzyme cell dissociation solution (Sigma), washed and resuspended
in RPMI 1640 medium. Cells with or without peptidomimetic treatment were
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was purified using preparative LCVM5. The desired
conpound was isolated as the trifluoroacetate salt.

woesnitded bel ow are experinental methods for RE/GBA®7T/003766

bi ndi ng and adhesi on stugges, which were carried out
on several conpounds of the 10 invention. Results of
these studies are given bel ow. General experinental
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ofd TARGRL ! t%r%{ wgﬂitn'iérﬁbﬂ%gé Pm}é?é /FPQQSHE ?{‘/d r‘?@ét@& ecetlls on the

proteln co [am ni , ronec
wndey Stdemﬂém trar)s -well maswanesjwetg/stamedlvntmmt%mneohlck-

GG FRACINAY, i@ SAIrRATRIR rofPedch VeI ferSodilics'in 2ibls at

non-enzyne I'SSOCI a

00 magrifichtionusingeartepbpidee ind&3d grafidile (FOD gwas) Cell's

éﬂ%&%ﬂ Wi t hout peptidomi netic treatnent were WO
JaIY79 PCT/ GB2007/ 003766 39 seeded at 3 x 104

ceI | SCQBrdeiW'Wa§Q%t&ﬁnN@i |by°fne%§u¥é?ﬁéntpbﬁ*c@ﬁveré’if)hebf the

h incubation, cells weré washed w
tstf%fe!wgbl Sab 1 Gdoem (0B v t@arcm@eg pelaqwere seeded at a

Sl SRS S8 AR RIS B 8 1 e o
NP-14 e ptide acpfd%antmwnmﬂgnamw@tﬁgt HAfter 44 l52|ocmbatio?l XTT
I éellr'rrt‘) a{xéiédéjﬂ'txgg%ls Fchﬁé)SWaggaS&%%t EBEW cBfufel and they were
incubated for a further 4 h. The formazon production was then measured at A4go
nm with a reference wavelength at 595 nm.
Results

in the cell-matrix adhesion studies, it was found that EG00144 was
effective, at concentrations from 10-100uM, at inhibiting the adhesion of DU145
cancer cells to extracellular matrix proteins.

In the cell migration studies, it was found that EG00144 decreased
migration of A549 and ACHN cells, at concentrations from 10-100 uM.

In the cell viability studies, it was found that EG00229 reduced the

viability of A549 cells, at a concentration of 100uM.



collagen I -coated inserts. The various concentrations

of serumin RPM 1640/0.1 % BSA were placed in the
whoisomorel | s of the plates, while top insertsPADGB2007/003766

i ncorporating PET (pol yet g ene terephthal ate)

track-etched menbranes with 8 mcron pores (Becton

Di cki nson Bi osci ences) were placed over the bottom

vel | sThe dallawingsp@pppies have @@, IGaa ohiassdhan 28suMbehGea144,
' 1 1 0 '

OB, Eeififle! gaBih, leBotepd et My, Eooass
EGI0234 o EGRO280, | EGEAGRB3, nEG0028S, 00283 EG00288] EGO0291,

Xi S- a e AGU {
FOPORbE chaddate; Boantl, SEEDRYT o Fhiey d0a, Ebosaz,
EGO035P, EGO0BEHEGCI0428) BGOO4RS.] nenbranes were
renoved, and mgrated cells on the under side of the
trans-wel | menbranes were stained with the REASTAI N
Quick- Diff kit (REAGENA). The stained cells from each
well were counted in 4 fields at x100 magnification
usi ng an eyepi ece i ndexed graticule (100 grids). 20
Cell Viability Cell viability was determ ned by
measur enent of conversion of the tetrazoliumsalt XTT
to formformazon dye. Carcinoma cells were seeded at a
density of 4 x 103 cells per well in 96-well plates in
t he absence or presence of NP-1 peptide or
pepti dom netic antagonists. After 44 h incubation, XTT
25 |l abelling reagent m xture (Roche) was added to the
cultures and they were incubated for a further 4 h.
The formazon producti on was then nmeasured at A490 nm
with a reference wavel ength at 595 nm Results 1In the
cell-matrix adhesion studies, it was found that
EQR00144 was 30 effective, at concentrations from
10-100pM at inhibiting the adhesion of DUlL45 cancer
cells to extracellular matrix proteins. In the cel
mgration studies, it was found that E®0144 decreased
m gration of A549 and ACHN cells, at concentrations
from10-100 4M In the cell viability studies, it was
found that E®0229 reduced the 35 viability of A549
cells, at a concentration of 1 00pM WD 2008/ 040979
PCT/ GB2007/ 003766 40 The foll ow ng conpounds have an
| C50 of less than 20 M E®0144, EQGD0174, EQ0203,
EG00224, EQGD0225, EQD0229, EQD0264, EQI0265, EGD0274,
EG00280, EGD0283, EGD0285, EQD0287, EGD0288, ER0291,
EG00299, EGD0316, EGD0317, EQD0318, ER0319, ER0323,
EG00332, 5 E®0350, EG00369, EGD0428, EGD0475. WO
2008/ 040979 PCT/ GB2007/ 003766 41 CLAIMS 1. A
conmpound of formula | or formula Il
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-ZS1l HN/ Z4 n (I) O z3 z2-Y-z, "-'~HYO 50
Z3-72-Y-Z, ""KN -*1~y Zz6 -~ On (Il1) X\ Z4 HNR

woOR@S0408merein 10 X is CH2, C(O, NH, 0 or SOZPCT/¥BR®7M03766

direct bond or furanyleneygqZ, is an arylene or
het eroaromatic group; Z2 is a direct bond, a SO2NH,
CONH or NHCONH group; Z3 is an aryl or heteroaronatic
15 Z4 is CH2 or NR,; Z5is H OH C(OOR or
(OR br fdRGia gach R is
?epencf?a%%'igl&&doéffgﬁ“ f gro{?p, each R2 is
|ndependently H or a CN, C]—| or SQ2CH3 group; and WO
2008/ 040979 PCT/ GB2007/008766 42 nis 0,1 or 2, or a
pharmaceuti cal |y acceptable sal¥Zsol vate or pol ymorph
thereof. 2. A conpound ng to claim1, wherein
Z2 is an SO2NH group. 3. A coypound according to claim
1 or claim2, wherein Z, is plegnylene, 5 biphenylene,
t hi ophenyl ene, -thi ophenyl e,pré(phenyl ).
-t hi ophenyl ene(al kyl ), furjanyl ene, thiazolylene or
pyridyl ene. 4. A conpound cpr ding to any fr ecedi ng
claim wherein Z3 is anar roup.

A

23— ZZ—Y_Z1

P .
Zy—2L—Y—Z N/\”/
0]
) s
X
\24
an
R1 N—
wherein

Xis CHp, C(O), NH, O or SOy;
Y is a direct bond or furanylene;

(i

Z, is an arylene or heteroaromatic group;

Z; is a direct bond, a SO,NH, CONH or NHCONH group;

Z3 is an aryl or heteroaromatic group;

Z4is CHz or NRy;

Zs is H, OH, C(O)OR; or P(O)(ORy);

Zs is, OR,; or NHRy;

each Ry is independently H or an alkyl group;

each R; is independently H or a CN, OH or SO.CHj5 group; and
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5. A conpound according to claim4, wherein Z3 is an
-aryl(nitro) or 10 aryl(am no) group. 6. A conpound

waemendiony to any of clains 1 to 3, wherein Z3PCEHGB2007/003766

benzof used 5-nmenbered ringocontaining one or nore

het eroatons selected from N, Oor S. 7. A conpound
according to claim®6, wherein Z3 is .
benzoP £ @19 Zhi adi azol e. 15 8. A conpound accordi ng
to an ' : [ [ r
comorraPAETHARNEN deoftapk s, Solval dbbiniorpf erept
3t i muAgompyund @coerdingdaiclaim1) whereiorzdsiao SQNbt gionp. t 0

ny o ' r e, in the treatnent, of
%eﬁr oée@g?@r@? .1%‘%8“%9 3‘? .CIaﬁcBr%éﬁ'\'E éfc‘?!@?&?f%g‘ {PheRylene,
biphenydemss 1thiaph@nylboe, usthiophehylénd(phemylp nt-tfibpheryidrR{alkyl),
2. A co ouolaccordl to any of clains 1 to 8, for
'i‘éae"%"?{‘ﬂ» Mvg%%ﬂ%{" bation. 13. A method of
4t i muhadd I 4€cor@iRg! tb. anp iphétedli PN AhafGP 4] iBY%n aryl
toI any d;éw%:‘mcl ai rrrsﬁ? toar!}l.slpm. ,'Dr\rg?remtahod of trezgt'igngn an

9@UYPodegeneration, using a conpound according to any

f cl Qi ; OFf wh&BR IgisCARCE :
ﬁsi ngéaé%gén%%@nd%cg%@:)nrgg\itﬁga%}gﬂahywo‘%é clzngi 'r‘?sgq féoryl;r_'utro) or
ayl(@minohgrtihod of i mmune system nodul ation, using a

6.0MPONNEABEM S di8oldhg 38Yal o &alffs 11 48 4; wherein Z, is a
benzofused 5-membered ring containing one or more heteroatoms selected from
N, OorS.

7. A compound according to claim 6, wherein Z3 is benzo[1,2,5]thiadiazole.
8. A compound according to any preceding claim for use in therapy.

9. A compound according to any preceding claim, for use in stimulating
nerve repair.

10. A compound according to any of claims 1 to 8, for use in the treatment of
neurodegeneration.

11. A compound according to any of claims 1 to 8, for use in the treatment of
cancer.

12. A compound according to any of claims 1 to 8, for use in immune system
modulation.

13. A method of stimulating nerve repair, using a compound according to any
of claims 1to 7.

14. A method of treating neurodegeneration, using a compound according to
any of claims 1to 7.

15. A method of treating cancer, using a compound according to any of
claims 1to 7.

16. A method of immune system modulation, using a compound according to
any of claims 1to 7.



