ARG NI NE DERI VATI VES W TH NP-1 ANTAGONI STI C ACTIVITY
Field of the Invention This invention rel ates
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non-tyrosi ne ki nase transnenbrane protein,
neuropilin-1 (NP-1) is a receptor for nenbers of the
VEG- fam |y of angi ogenic cytokines, particularly
VEGF- A165, as wells as a receptor for a famly of

nol ecul es call ed semaphorins or collapsins which play
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conpounds according to the invention 20 contain an
asynmetrically substituted carbon atom The presence
of this asymetric centfe in,g conpound of formula
(1) can give rise to stgregisoners, and in each case
the invention is to be undgrstood to extend to al
such stereoi sonmers, includihag enantionmers and
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3 and the switch of a single bond and an adj acent
doubl e band. Methods of tautonerization will be well
known to those skilled in the art. As used in
this specification, alone or in conbination, the term
"al WO PR Pers to a straight or branched PERSBR7APIS |
nmoi ety, including for examwle, nethyl, 5ethyl,
propyl, isopropyl, butyl, tert-butyl, pentyl, hexyl
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term "heteroaromatic" refers tg' nonoval ent or
di val ent aromatic ring sys# fromwhich at | east

one ring atomis selected £ro he group, O, N, or S
and i ncludes for exanple Benzof Muged furanyl,
t hi ophenyl ene, thi ophenyl ene 15(phenyl), pyridyl,
I ndof,Ndrein PYr i dazinyl, piperazinyl, pyrimdinyl,
t hi azol yl ene and the |ike. The activity of the
corrpound§'sc?f”2'tq4@'wﬁxféi’ft§%h nmeans that they may be
u§ef ul i Wistaidged barebnferabylamh; di seases in which NP-1 may
have a Syl dnfidlr Hehdircnbifgiupo! 00y, The compounds

U

of the i Ven%lon may be use for stinulating nerve
20 repaif2°% meﬂﬁtgpg R gE NN Bener at i on and
for use fais anani ordaiecaromatiegrapy. They may al so be

useful inddsotngat ment of a di sease where nodul ation

the i gnupe I [red, for exanple,
?él | ow nﬁﬂ‘a&%@ﬁ@ﬁg %ﬂ’r‘@gwkﬂ Yet ot her conditions
t hat may24i®e Ofr @dFe usi ng a conpound of the invention
i ncl ude &d¢h R, iflingdpRaRAYHIG AN ARyl BOG; | asi s, di seases

cye.  ai oich EEY ARG SR OB AR A and

heart fafEgdera For therapeutic use, compounds
df the i enaphtrmaceutvaly doeepfabls sak, siverd osgagmadiineiest er ed

DY PHAEHRAM & Profeft agonmponents, known to those
of ordi nar [ I N e art. The appropriate dosage
of the CORBBRNAATPHEN S b LEH I Mo % Sie nodi: e

per s¥adefingd abaye.r egard to the usual factors such as the

condi ti om vaf bé Bsbr&iaRidaRdt thePcdrfpolnts abcBRling td heNMaRRAY

t conpound.. the route of ,adm nisirati on etc,
i« FEe T Rty 5 iRHAEs Sarpsto o, o Mackeesgon of s
i nt rsyBReIiscenirain axameed ofrformula i} egneaave risele atereoisomers,
| Nt r @356 akchatdds EDHUENBHERUS -be understood to extBndV® it such

ant i t it : hori n-3A for binding
o Niule ey SRTREL s by BEIRRINS, Moithustyncbiebic <
of STRFRRPAANE PeR-TagRMiEMidwenteredut growt h WO

2®|0|8/ 0409mpﬁw-tlﬁaaﬂea4tam3ﬁﬁmneam 118l boRicicOpduRas i Ve
ce . - . t. this are in. ,

o o FRETGE oo Hed 68 182, Bl 1 0B B b insryen

r epal esRutePaminanke 'erengd attrs e fumalmigsaion el hytregen atam,
NP-1 antagoni st may pronote the survival of
semaphori n- 3Aresponsi ve neurones, an effect that
woul d confirmor enhance its utility in the 5
appl i cations given above, and may extend these
applications, e.g. to treating neuronal death caused
by epi sodes of ischaema as in stroke and sone eye

di seases. Recent evi dence suggests a role for
NP-1 in angl ogenesls. The evidence shows that NP-1
may be essential for VEG-induced angl ogenesis in
cancer, 10 eye disease, rheumatoid arthritis and

ot her di seases. Therefore, NP-1 antagonists may have

D - T L T PR A PR R T L A\ Ir~~r~ I - o il o o



Met hyl - 3- am not hi ophene- 2- car boxyl ate (100- 500 ngy, 1
eq) was stirred with the corresponding aronatic

sul fonyl chloride (1.1 eq) in pyridine (5 m.), under
nitroge at 20C for 18 hours. 10 The reaction
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m xture and stirred for a further 10 m nutes. The
appropriate amne (1.1 eq) was added and the reaction
m xture was then stirred for 24-48 hours at 20 C
After this tinme the reaction solvent was renoved in
vacuo and the residue partitioned between
hydrochl oric acid 25 (1M aqueous solution, 20 nt.)
and ethyl acetate (20 nL). The phases were separated
and the aqueous phase extracted with ethyl acetate (3
x 20 nmL). The organi c phases were conbi ned and washed
with brine (saturated, aqueous solution, 25 ni),
dried over nagne5|un1sulfate filtered and the

P R T R, | R TR £ L o Jd 4 b R . [



Met hod A (DI C/HOBt) 20The scaffold (3 eq),
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test was perforned and, if negative (i.e., no free
aniline present), the resin was deened suitable for
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2008/ 040979PCT/ GB2007/ 003766 9 Ceneral Procedure for
the synthesis of ureas on the solid-phase OyNH2
NH2NH Ar g( PbO- WAng. Arg( Pbl ) -Wang 5The N-termni nal
aniline resin (typically 100 ng, 1 eq) was washed

wi th dichloromethane (3 x 5 nL), 4-nitrophenyl

i socyanate (5 eq) was added in dichloronethane (2 m)
and the reaction mxture agitated for 16 hours at
roomtenperature. After this tinme the reagents were
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CGeneral Procedure for coupling of acids to resin
*

bound ani | i ne conpounds a
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Definitions and final compound characterisation
General procedure for the synthesis of sulfonamides

Methyl-3-aminothiophene-2-catboxylate (100 - 500 mg, 1 eq) was stirred
with the corrasponding aromatic sulfonyl chloride (1.1 eq} in pyridine (5 mL),
under nitrogen, at 20 °C for 18 hours.
The reaction was monitored using TLC and, after this time, water was added to
the reaction mixture (approx. 1 mL) and the solvents removed in vacuo. The
resulting red/pink coloured solids were partitioned between 1M hydrochiornic acid
(aqueous solution, 20 mL) and ethyl acstate (20 mL). The phases were
separated and the aqueous phase exiracted with ethyl acetate (3 x 20 mL). The
organic phases were combined and washed with water (25 mL), brine (saturated
aqueous solution, 25 mL), dried over magnesium sulfate, fittered and the solvent
removed in vacuo to typicaliy afford a red/brown cily solid. The solid was then
puritied using flash column chromatography on silica gel (eluent ethyl
acetatesiso-hexane; 25.75.
Bromo-tris-pyrrolidine-phosphonium hexafluprophosphats (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 dissoived in ethyl acetate (15 mL),
General procedure for the reaction of thiophena amino acids with sulfonyl
chlorides

NH, H R
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A The aniline resin (typically 100

nmg, 1 eq) was swollen in the m nimum quantity of

di chl oronmet hane for 20 m nutes, neanwhile the acid (4
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11 General procedure for Sonogashlra reactions on the
sol id phase Arg(Pbf)-Wang. O 5The brom ne contai ni ng
resin (typically 100 ng, 1 eq), allryne (5 eq) and
copper iodide (0.2 el) were suspended in

N, ROGPRRPH £ £ or mani de” and t et r ahydr ot ur ah ?(%%rrﬁlﬁg“
1:1). Triethylamine (5 ed) was added, the reaction

m xture was further degassed,
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and eluent B was 0.1 %formc acid/acetonitrile. The
purified peptidom netics were then |yophilized (-54
C, 0.08 nbar) and anal ysed by reverse-phase LC M5
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mm 5 pn) and an AB 25 gradient of 5-. 95 % for B,
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Am no- benzenesut fonyl am no) - thi ophene-2-carbonyl | -
am no) - 5- guani di no- pentanoi ¢ acid E000160;
(S)-2-1[ 2- (3- Am nobenzenesurf onl Aam no) -

b ] - 5- i di no- t ' ci
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E000161; (E)-2- ([ 2- (4- Anfno- benzenesul t onyl ami no) -
benzoyt am no) - 5- guani di no- pent anoi ¢ aci d EG0162;
(5) houdBe romgenidwerh semaverbliom fherrgdimarnidribg resin was washed

benzay bﬁmr&ﬁélrtaénb (e, ﬁujetgxanogf?{) rﬁ_l.g.gé_ﬂd]sb;,l@»gﬂngtg}lfogiamide (5
O RO Skt R0 3 s rsor
guarthedesirovasdmenadslitabla ddr Sy transtormatios 41 10ANI - OH HO- s
& 4 Met%@_oﬁﬁ%ﬂb}%@- 2-([5-(3- égrit n(r)];)iphegz: ét uran- 2-
£000165: 18, - 24186, 3. B P b BRTSBAEDURA DA
benex¥pfugraphesphate (4cpghbwarel flisrolvestin NehdinethydiorimemEe GORIA Br
(S) dlHisrotéthandiihémpRgRdRpBAE {20RY, M) RAY added to the resin.
benw&&&gr&gl&hyﬁémﬁg ?J“e%l \Kr]a%_ gu%gé aaﬂ Ith% r%gcl‘tign mixture was
10 agitated for 3 hours at room temperature, however, some scaffolds were
agitated for 18 hours. The reagents were removed from the resin and the resin
was washed with dichloromethane (5 mL), methanol (5 mL), and NN-
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.
15  The resulting resins were dried under vacuum prior to deprotection/cleavage.
General procedure for the synthesis of sulfonamicdes on the solid-phase

Q
c>=“§’H

NH, NH
As/HetAr ArfHetAx
ring(s} Arg(Pbf)-Wang fingls) Arg(Pbf)-Wang
g

0 C

20 The N-terminal aniline resin (typically 100 mg, 1 eq) was washed with
dichloromethane (3 x 5 mL), 4-nitrobenzene sulfony 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

25 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 N-terminal aniline resin (typically 100 mg, 1 eq) was washed with

dichloromethane (3 x 5 mL), 4-nitrophenyl isocyanate (5 eq) was added in
dichloromethane (2 mL) and the reaction mixture agitated for 16 hours at room
temperature. After this time the reagents were removed and the resin was
washed with dichloromethane (2 x 5 mb), melhanol (2 x 5 mL) and N,N-
10 dimethylformamide (2 x 5 mL). A chloranil test was performed and, if negative
(ie., no free aniline present), the resin was deemed suitable tor further
transtormation.
General Procedure for coupling of acids to resin bound aniline compounds

S S P W ¥

15 APt} Wang @
The aniline resin (typically 100 mg, 1 eq) was swollen in the minimum
quantity of dichloromethana for 20 minutes, meanwhile the acid (4 eq), bromo-
tripyreclidino-phosphonium-hexaflucrophosphate (4.8 eq) and 2,6 lutidine (15 eq)
20  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 coupiing and then washed with N,N-dimethylformamide (3 x 10 mli),
N,N-dimethylformamide;N,N-diisopropylethylamine (1:1, 3 x 10 ml), further N,N-
dimethylformamide (3 x 10 ml), dichloromethane (3 x 10 mi), methanol (3 x 10
25  mi} and diethyl ether (3 x 10 ml). A chloranil test for anilines was carried out
and, if negaiive (i.e., no free amine present), the resin was deemed suitable for
cleavage.



14 I D EQ00175; (S)-2-((5-13-(4- Am no-

benzenesul t onyl am no) - phenyl ]-turan-2-

car bonyg- am no} - 5- quani di no- pent anoi ¢ aci d

EQQ24 e 2- [ (2- Benzenesul f onyl ami no-  perygpo07003766

t hi op?1ene- 3-carbonyl) - an%nol- 5- guani di no- pent anoic

acid EO000185; (S)-21343- e - Am no- phenyl) -

urei doj - benzoyl am no?i- 5- guani di nonent anoi ¢ aci d

St r (fisnerak procedurg for Gheyfadugtipn (pt presip-bgund @ramstiepiep

| eAregmpblirias| D E000202; (S) - 5- '

Quanklinosg-([3-(4-nitro- benzene,a_pl | onyl am no) -

- Z- car bonyl-+=—ant ngj tdanoi c aci d EQ0203;

) - (MgPuipYeu@ ani no-  Besehres uhirarwing@ no) -

t hi oph€éned2- car bonyl ] - am no}=5-guani cli no- pentanoic

aci d EQ0324: (S)-5- Guani di no- 2132 ( 2-

ni trobenzenesul f onyl am no) -

L OPNe o A6 SorANY b Th/BRAIY HES b AR fas¥ofibn Wik A UT €
dimethylformamide (2 mL) for 30 minutes. The N,N-dimethyformamide was
removed, tin chloride dihydrate (10 eq) was added to the resin in N,N-
dimethylformamide (2 mL) and the reaction mixture was agitated for 3 hours
followed by 18 hours (with fresh reagents), at room temperature. The reagents

10 were removed and the resin was washed with N,N-dimethylformamide (5 mL},

20% pyridine in N,N-dimethylformamide (5 ml), dichioromethane (5 mL},

methanol (5 mL) and N,N-dimethylformamide (5 mL). A chloranil test for anllines

was carried out and, if positive (i.e., free amine present), the resin was deemed

suitable for cleavage. The resulting resins were dried under vacuum prior to
15 deprotection/cleavage.

Generai procedure for reductive aminations on the solld phase

v

Arfrigthr - " Ar/HetAr
fing(s) Arg(Pb)}-Wang @) ting(s) Arg(Pf-Wang @

G o)

20 The 3 and 4-aminophenyl containing resin (lypically 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, 88:2),
the reaction mixture was . agitated for 3 howrs at 20 °C.  Sodium
triacetoxyborohydride (20 eq) was added and the reaction mixture was agitated

25  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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5 The bromine containing resin (typically 100 mg, 1 eq), alkyne (5 eq) and

copper icdide (0.2 eq) were suspended in degassed N,N-dimethyifformamide
and tetrahydrofuran (5 mL, 1:1). Triethylamine (5 eq) was added, the reaction
mixture was further degassed, tetrakis(triphenylphosphine)paliladium{0) (0.1 mg)
was added and the reaction mixture was stirred for 18 hours at 90 °C. After this

10 time the resin was fittered and washed with N,N-
dimethyformamide/tetrahydrofuran (1:1, 15 mL), N,N-dimethylformamide/water
{2 x 15 mi), N,N-dimethylformamide (15 mL), dichioromethane (15 mL),
methanol (15 mL) and diethyl ether (14 mL). The resuiting resins were dried
under vacuum prior 1o deprotection/cleavage.

15 General procedure for Suzuld reactions on the solid phase

NH —_—

e
/ \ NH
(sir:\rg(i’bf)-wang. (S\L“/Arg(Pbl)—Wang.

o o

The bromine-containing resin (typically 100 mg, 1 eq), boronic acid (1~ 5

20 eq) aﬁd sodium carbonate (10 eq, 2M, aqueous solution) were suspended in
degassed N,N-dimethylformamide:tetrahydrofuran  (1:1, 4 mL). [11%
Bis(diphenyiphosphino) terrocene]dichioropaliadium(il) (complex with
dichloromethane, approx. 5 mq) was added and the solution further degassed.

The reaction mixture was gently stirred at 100 °C for 18 hours.  After this time

25  the resin was filtered and washed with N,N-dimethydormamidse (15 mL), N,N-
dimethyiformamide/water (15 mL), N,N-dimethylformamide (15 mL),
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Struct u,T he Qp’ptiqogmp’iit’: GS'N (ng@%lng) was washed thoroughly with
dichloromethane (3 x 5 mL) and dried with nitrogen, then a solution of

trifluoroacatic acid (1.9 mL), triisopropyl silane (50 L) and water (50 ul) was
i0  added and the cleavage mixture was agitated for 90 minutes. The cleavage
mixture was removed and the resin was further washed with dichloromethane (1
mL). The cleavage/dichloromethane mixtures were combined, further agitated
for 90 minutes, and added drop-wise to cold diethy! ether (30 mL, -78 °C). A
white solid precipitated and was pelleted by centrifugation, the diethy! ether was
15 decanted and another portion of cold disthyl 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
20  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 {(-564 °C, 0.08 mbar) and anaiysed by reverse-phase L.C-
MS (analytical C-18 column, Themo Betabasic, 100 x 4.6 mm, 5 ym) and an AB
25 gradient of 5 — 95 % for B, over 11 minutes, at a llow rate of 1 mUminute, where
eluemt A was 0.1% formic acidwater and eluent B was 0.1% fomnic
acid/acetonitrile,
All final compounds were isolated as trifluoroacetate salts.
Table 1 summarises the final compounds constructed using these
30 methods.
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20 I(® mL) and the mixture was stited at 20 °C for 10 minutes. NN-

5 Diisopropylethylamine (7 eq) was added fc the mixture and stired for a further
10 minutes. Suitably-protected amine (derived from aspartic acid, 1.1 eq) was
added and the reaction mixture was then stirred for 2 days at 20 °C. After this
lime the reaction solvent was removed in vacuo and the residue partitioned
between hydrochloric acid (1M aqueous solution, 20 mL) and ethy! acetate (20
mL). The phases were separated and the aqueous phase exiracted with ethyl
acetate (3 x 20 mL). The organic phases were combined and washed with brine

10

(saturated, aqueous solution, 25 mt), dried over magnesium suifate, filtered and
the solvent removed in vacuo to afford the crude residue.
Table 2 summarises the compounds constructed using this method.
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The appropriate side-chain carboxylic acid (50 — 150 mg, 1 eq) and
bromo-tris-pyrroiidino-phosphonium  hexafluorophosphate (1.5 eq) were
suspended in dichloromethane (5 mL) and the midure was stirred at 20 °C for
10 minutes. N,N-Diisopropylethylamine (9 eq) was added 1o the mixture and
10 the solution stirred for a further 10 minutes. Ter-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 hydrochioric
acid (1M aqueous solution, 20 mL) and ethwyl acetate (20 mL). The phases were
15 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, fittered and the solvent removed
in vacuo to afford the crude residue.
Table 3 summarises the compounds constructed using this method.
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10 (8)-5~(tert-butoxycarbonyl)-Guanidino-2-{[3-(4-nitro-
benzenesulfonylamino)-thiophens-2-carbonyl]-amino}-5-oxo-pentanoic acid
methyl ester (10 mg, 0.016 mmol} was stirred with hydrochloric acid (2M
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{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
15 residue was puritied using preparative LC-MS.,
The desired compound was isolated as the trifluoroacetate salt._
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{S)-5-tert-butoxycarbonyi-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

10 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 remaoved
in vacuo and the residue purified by chromatography on a 2 g C-18 column
(eluent: water increasing to acelonitrile:water; 20:80) to afford the desired
compound, isolated as the hydrachloride sakt.

15 General procedure for soiution-phase Suzukl coupling (carboxylic acid
methyl asters)
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20 3-(2-Bromo-N-tert-butoxycarbonyl-benzenesulfonylaming)-thiopheneg-2-
carboxylic acid methyl ester (1 eq), the boronic acid (2.5 eq) and potassium
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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 10
48 hours as necessary. After this time the organic solvent was removed in
vacto, the residue diluted to 5 mL with water and then acidified with hydrochloric
25  acid (1M, aqueous solution, 15 mL) upon which either precipitation occurred and -
the product was collected by filtration and dried in vacue; or the aqueous phase
was extracted with ethyl acetate (3 x 10 mL) and the combined organic phases
dried over magnasium sulfate and the solvent removed in vacuo to afford the
desired products.
30  General procedure for solutlon-phase Suzuki coupling {carboxylic acids)
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All were used without further purification in subsequent reactions.
20 General procedure for PyBroP coupling in solution (using H-Arg(Pbf)-
OtBu)
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20  protected compounds were dissolved in trifluoroacetic acid / triisopropylsilane /
water (10 ml, 35:2.5:2.5) and the reaction mixture was stirred at 20 °C for 2
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EG00323;(S)-5-Guanidino-2-({3-[3-{2-pyridin-3-yl-ethyl}-

benzenesulfonylamino}-thiophene-2-carbonyl}-amino}-pentanoic acid

The aceatylene (EG00298/5-Guanidino-2-{[3-(3-pyridin-3-ylethynyl-

benzenesuffonyl amino)-thiophene-2-carbonyi]-amino}-pentancic acid; approx
10 10 mg) was dissolved in tetrahydrofuram:water (4.1, 2 mt), palladium on
charcoal (approx 10 % weight) was added and a hydrogen atmosphere
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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5 The acetylene (EGO0274/(S)-2-({3-[3-(3-Amina-prop-1-ynyl)-

benzenesulionylamino)-thiophene-2-carbonyl}-aming)-5-guanidino-pentancic
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 fittered over Celite™ and the solvent removed in vacuo.
The yellow residue was purified using preparative LCMS and the desired
compound isolated as the trifiuoroacetate satt.
EG00466, 3-(Benzo{1,2,5]thladiazole-4-sulfonylamino)-thiophene-2-
15 carboxylle acid {{S)-4-guanidino-1-hydroxycarbamoyi-butyl}-amide

EG00229/(S)-2-{[3-(Benzo[1,2,5]thiadiazole-4-sulfonylamino)-thiophene-
20 2-carbonyl]-amino}-5-guanidino-pantanoic acid (1.0 eq), N,N-
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g imethylformamide (2 ml) at 40 °C for 30 minutes. Hydroxylamine
hydrochioride (1.5 eq) was added and the reaction mixture stirred at 40 °C for 16
hours. After this time the solvent was removed in vacuo and the yellow residue
was purified using preparative LCMS. The desired compound was isolated as
the triflucrcacetate satt.

Described below are experimental methods for various binding and
adhesion studies, which were carried out on several compounds of the
invention. Results of these studies are given below.

Genaral experimental methods
Celi cuiture

Porcine aortic endothelial cells expressing neuropifin-1 (PAE/NP-1} were
cultured in Ham's F12 medium containing 10% fetal bovine serum (FBS) and 25
ug/ml hygromycin B. PAE cells expressing KDR (PAE/KDR) were grown in
Ham's F12 medium containing 10% FBS and 250 pg/ml Gentamicin G418.
Human carcinoma cell lines (DU145, A5498 and ACHN) were grown in RPMI
1640 medium containing 10% FBS and L-glutamine.
1.VEGF-Aqgs binding

Confluent cells in 24-well plates were washed twice with phosphate-
buffered saline (PBS). At 4°C various concentrations of peptides or
pepiidomimetics diluted in binding medium (Dulbecco’s modified Eagle’'s
medium, 25 mM HEPES pH 7.3 containing 0.1% BSA) were added, followed by
addition of 0.1 nM of 'Z)-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 uniabelled VEGF-
Asgs.

Cell-matrix adhesion

Cell adhesion to extraceliular 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 rasuspended
in APMI 1640 medium. Cells with or without peptidomimetic treatment were
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ell migration

Cell migration was measured in chemotaxis 24-transwell plates with
collagen |-coated inserts. The various concentrations of serum in RPMI
1640/0.1% BSA were placed in the bottom wells of the plates, while top inseris

10 incorporating PET (polyethylene terephthalate) track-etched membranes with 8
micron pores (Becton Dickinson Biosciences) were plaged over the bottom wells.
Cells were trypsinised, washed and resuspended in RPMI 1640/0.1% BSA. 1.5 x
10° cells with or without peptide or peptidomimetic treatmeht as indicated were
loaded into each top inseris, and the chemotaxis trans-well plates were

15 incubated at 37°C for 4 h. After the incubation, non-migrated ceils on the top
side of the trans-well membranes were removed, and migrated cells on the
under side of the trans-weil membranes were stained with the REASTAIN CGuick-
Diff kit (REAGENA). The stained cells from each well were counted in 4 fields at
x100 magnification using an eyebiece indexed graticule {100 grids).

20  Cell Viability

Cell viabilty was determined by measurement of conversion of the
tetrazolium salt XTT to form formazon dye. Carcinoma cells were seeded at a
density of 4 x 10° cells per welt in 96-well plates in the absence or presence of
NP-1 peptide or peptidomimetic antagonists. After 44 h incubation, XTT

25 labelling reagent mixture (Roche) was added to the cultures and they were
incubated for a further 4 h. The formazon production was then measured at Ay
nm with a reference wavelength at 595 nm.

Resuilts

In the cell-matrix adhesion studies, it was found that EG00144 was

30 effective, at concentrations from 10-100pM, at inhibiting the adhesion of DU145
cancer cells to extraceliular matrix proteins.

In the cell migration studies, it was found that EG00144 decreased
migration of A54% and ACHN cells, at concentrations from 10-100 pM.

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

35  viability of A549 cells, at a concentration of 100uM.
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forrnazon dye. Carcinonmaitells re seeded at a
density of 4 x 103 cells jper wel]l in 9?-\/\/ell pl at es
in the absence or pres f - % de or
pept i dom net izn:—%mrgg‘émi sts. Bfter h i ncubati on,
XTT 25 | abelling reagent m xture (Roche) was added to
the cultures and they were incubate®d for a further 4
h. The formazon production was then neasured at A490
nmwi th a reference wavel gngth at 595 nm Results
In the cell-matrix adhesi gn studies, it was found
that E000144 was 30 effecilive, at congentrations from
10- 100pM at i,nhi,bi ti he est of DUl45 cancer
protgins. In the cell

cells to extrateffular matri
mgration studies, it was found that EG00144
decreased m gration of A549 an Aq—IN cells, %E)
concentrations from10-100 RM In‘t’he cell
viability studies, it was foundxthat EG0229 reduced
the 35viability of A549 cells, at\zq concentration of
100pM WD 2008/ 040979PCT/ GB2007/ 303766 40 The

fol |l owi ng conpounds have an | f less than 20

gM E300144, E®0174, EGD0203,/ EQDOR24, EQR)0225,
EGD0229, E@0264, E@0265, EG0274,nE6Q0280, EQR0283,

155000285, EQ00287, E@0288, EGD0291,



E000299, E600316, EO000317, E600318, EGD0319, E300323,
EG00332, 5E600350, E600369, EGD0428, E300475. 41.
CLAIMS 1. A conpound of formula |I or formula Il 2\z6
Z3-7Z2 -Y-Z NZ5 wherein Xis CH2, C(0), NH, 0 or
S2; 1-0Y is a direct bond orgsuranylene; Z, is a
substituted or unsubstituted arylene or substituted
or whemelstituted heteroaromatic group; Z2 is a direct

gaggt [ ?u’ﬁa g"—’r Cg@ll’ﬁ)l_gtbl u edea?;loug’r gulb:t iat uted or
unsubst i Y isteedirett boret @ foangemsi c group; 42 Zet is
G2 o W el B ShA AR RO e e
2l kyl graiipa direct bond, a SO,NH, CONH or NHCONH group;
Zs is a substituted or unsubstituted aryl or heteroaromatic group;
Z,is CH, or NRy;
Zs is H, OH, C(O)OR, or P(O}(OR4)3;
Zsis, ORq or NHR;
10 each R, is independently H or an alky! group;
each R; is independently H or a CN, OH or SO,CHj; group; and
nis0, 1or2,
or a pharmaceutically acceptable salt, solvate or polymorph thereof,

with the proviso that the compound is not
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5each R2 is independently Hor a CN, OH or SO2CH3
group; and nis 0, 1 or 2, or a
pharmaceutically acceptable salt, solvate or

pol ynor ph thereof, for use in stinulating nerve
repair, the treatnent of neurgdegeneration or cancer,
or for use in imune system nodul ation. 102. A

conpound of formula | or kal H (N-Z5 N 7 Z4
-Z

X () ("KL O Z6 ZB3- -V-Zi 43 wherein X
is CH2, C(0), NH O ofj SO2; s a dlract bond or
furanyleng; is a subsH tut unsubski *azr yl ene

ut
2?5 acduect bapd,
SO2NH, H ngUp; Z3 is a subs tuted or
unsubgj yl or heteroaromatic groums Z4 IN
CFf2 or NRly ZHis H OH C(0)ORlL or P(0)(OR1l)2; Z6
is, OR or NHR2i each R, is independentJy H or an
al kyl groupy=egch R2 js |ndependently or a CN,
or SO2CH3 gursup, and
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5 3 A compound according to claim 1 or claim 2, wherein Z; is an SO;NH
group.
4, A compound according to any preceding claim, wherein Z, is phenylene,
biphenylene, thiophenylene, -thiophenylene(phenyl), -thiophenylene(alkyl),
furanylene, thiazolylene or pyridylene.

10 5. A compound according to any preceding claim, wherein Z3 is a

substituted or unsubstituted aryl group.



or a pharmaceutically acceptable salt, solvate or

pol ynor ph thereof, with the proviso that the conpound

is not NH flu 44 Ph 11 5 3. A conmpound accordi ng
toclaiml1 or claim2, wherein Z2 is an SO2NH gr oup.

4. A conmpound according to any g eceding claim

wherein Z1 is phenyl ene, biphenyl ene, thiophenyl ene,

- t hieopheAy tenpdyride aydording tthi agibe By lvheedmldsyis) an —aryl(nitro) or
furagﬁkenqj t hi azol yl ene or pyridylene. 10 5. A

co H“%3@5PWTng to any preceding claim wherein 4

I S &.subst corupachdoactondingstbi byt &fl @dims Ortoup,. whélin &; is a

o SRR G 08 bng B Bkl ttes rom
acco,dogsto any of claims 1 to 4, wherein Z3 is a

et & oat BHETEBNBLTEa e GNBETs F Beneal ChRAREo
according to claim7, wherein Z3 is

benzo[ 1, 2, 5] t hi adi azol e.



