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cone-collapsing and chemorepulsive activity of semaphorin 3A. NP-1 has been
shown fo 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,
15 cancer and rheumatoid arthritis.
Summary of the lnvenlion

New compounds have been discovered, which have NB-1 antagonist
activity,

According fo a first aspect, the present invention is a compound of
20 formula | or formula il
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15 of a phammaceutically acceptable salt, solvate or polymorph thereof.
Description of Preferred Embodiments

Preferably, the compound is of formula 1, wherein X, Y, Zis, and B are
as defined above.
It will be appreciated that the compounds according to the invention
20 contain an asymmetrically substituted carbon atom. The presence of this
asymmetric centre in a compound of formula (1) can give rise to stereocisomers,
and in each case the invention is to be understood to extend to all such
sterecisomers, including enantiomers and diastereomers, and mixtures including
racemic and non-racemic mixtures thereof.
25 ft will also be 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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skill in the art. The appropriate dosage of the compound may be chosen by the

30 skilled person having regard o the usual factors such as the condition of the
subject 10 be treated, the potency of the compound, the route of administration
elc. Suitable routes of administration include oral, intravenous, intramuscular,
intraperitoneal, intranasal and subcutaneous.

A NP-1 antagonist may compete with semaphorin-3A for binding 1o NP-1,

35 and thereby antagonise inhibitory effects of semaphorin-3A on axonal outgrowih
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M,N-diisopropylethylamine (3 eq) in acetonirile (5 mL). The reaction mixdure
was then stirred for 20 h at 85 °C. After this time the reaclion solvent was
removed in vacuo and the residue dissolved in ethyl acetate (15 mL).

25  General procedure for the resction of thiophene amino acids with sulfonyl
chiorides
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9' QBiiBptopidiyiamiND(7 eq) was added to the mixture and stirred for a further
10 minutes. The appropriate amine (1.1 eq) was added and the reaction mixiure
was then stirred for 24-48 hours at 20 °C. Afier this time the reaction solvent

was removed in vacuo and the residue pantitioned between hydrochloric acid

25 (1M agueous solution, 20 ml) and ethy! acetate (20 mL). The phases were
separated and the aqueous phase extracted with ethyl acetate {3 x 20 mL). The
organic ohases were combined and washed with brine (saturated, agueous
solution, 25 mL), dried over magnesium suifate, filtered and the solvent removed
in vacuo to afford the crude residue.



“.,iE5r 3flr P,. C.,e." aenau,,~ rcaa ab' “ufi r, }'

If tad QF3i *%, srsti a5 Tug Fri* >4s -VAa=r

resin (ypr,aUy 100 ng; 1 eq) was s ofksr, with P3, a

di wedyddfsovnaa<m de (2 nlL) for 30 m nut aswcEhedNiis

" 2-di net hypformam e was., removed, p Arendne in,. NN

di methyI‘Wrnas rsi de (2 m., 1:5) was :added and the
si.n_ar Qa for 5 . %‘\@g The@serlvent was

rem‘)ved‘%@g é?flﬁﬁmf ﬁf“t thf‘v YSQ? 6% GRS Ty Tos G Heies

cyC@h . aP kfe (2 nL. :51 was added and agitated

for a "Uar:her 15 m nut es. The solvents were renoved

and the resin was_washed with +3nhi oronet hane (5

r 2L) Mot dfRAEnet (5 AD) T P4, i faEpiBoal "tea rra 9

S mm) and dried In = acuoo', A Kaiser test wa .

perforrA and, it pssit vee (9 a free ;aanS

rresenr {8 {4 Wai s (vaiedly 46 suil tabtas sHov6 W i Hen

t r anmdoyiomaiviconz (5 16 enBekE. TherN,MidmSH0Gnai&OWR 9n9

g‘; F@@%&oﬁ%&s& ﬂé ﬂ%@%ﬁ@%&ﬁéﬂ%@% (%'%{ Cé?g% ad e@e gn@r%he

~Fe5R agtalep! for GepiRpjes. @@W%%ﬂgﬁ%‘% EMPEY: @%ﬁmh?@’t@@*@wﬁ@éﬁ
Yophopyheatidodnieidal Esmas)acmm enddiggsel wed fimhefis i
irr) m n@ies h ‘!’h@r s - @ée’é%’@&&e@t nd th@r}gsgr? éﬂ;t%g g%%%%@o@é e

react | on m vxture was a ‘
ol REPA 1L ). Pelfgel Grt-o1 ARl ey n) and
scafifedlitl gacper & Kag@me%t\ﬁas pofomtedsanholpsiiveaThe, reage
wer @r@é@%mts\@ reswgwésrcﬁ%é@u%i@ﬁ&%ﬁﬁer%@%ﬁ@&mﬁ esin, }"ﬁs ¢
ear | Sre ano
G R ok ek R B o PSS A 8o 2hity AR oo

test®s{las performed and, if negative {.a., no free
am ne present)., the msin was deemed suitable for
further transf orrmtﬁcglgg " thod ( WNOSt9LDi PSA) The

suaftoraP()3vaa&h- hydreXxvben raFelevadgdrate (3 (s),
and 2(1H 30 benzotri zole. Dl y "3,°'
etrarroe$fayluroni zJirs hexaf | uosophosph. ake (3 av)
wer glethdil SSBCHESHI n 1 )r;-1i eth d,,7egrrRrs'e. 12 nl)

@nd addi@@é E@ﬁé@?& E9S+ hy@%xﬁgﬂmt? fazole hy@@’aﬁ@ {3 @Qg ag@ té*ﬁjN
r eagiS ??D%? quhﬁrwé &%@Q’ ﬁfﬁﬁi@tﬁg?@é"gd %%N §'mﬁﬁﬁfﬁ§m§¥d@ﬁ% iy
t en’é@’@ﬁ@i@ﬁmﬁ@?ﬁ%\m@ reagiomp@E3VHECUitgted for 3-haver @ room
agi teaib@thule, hoivevel, Bome scafiolds were agitated for 18 hours. The reagents
were removed from the resin and the resin was washed with dichloromethane (5
25 mi), methanol (5 mL), and N,N-dimethylformamide (5 mL). A Kaiser test was

performed and, if negative (l.e., no free amine present), the resin was deemed
suitable for further transformation.
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dissolved in N,N-dimethylformamide (2 ml) and added to the resin. N,N-
diisopropylethylamine (9 eq) was added and the reaction mixiure was agitated
for 3 hours at room temperature, however, some scaffolds were agitated for 18
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25 ml), methanol (2 x 5 mL) and N, N-dimethylformamide (2 x 5 mL). A chioranil
test was performed and, if negative {i.e., no free aniline prasent), the resin was
deemed suitable for further transiormation.
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and, if negative (i.e., no free amine present), the resin was deemed suitable for
cleavage.
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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 miture was agitated for 3 hours 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
mi), and dichloromethane (2 x 5 mL). The resulting resing were dried under
vacuum prior to deprotection/cleavage.
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The bromine-containing resin (typically 100 mg, 1 eq), boronic acid (1 - 5

20 eq) and sodium carbonate (10 eq, 2M, aqueous solution) were suspended in
degassed N ,N-dimethylformamide:tetrahydrofuran  (1:1, 4 mL). {11~
Bis{diphenylphosphing) ferroceneldichloropatiadium(il) (complex with
dichloromethane, approx. 5 mg) was added and the solution further degassed.

The reaction mixiure was genily stirred at 100 °C for 18 hours, After this fims

25 the resin was fillered and washed with N,N-dimethylformamide (15 mL), N,N-
dimethylformamide/water (15 mL), N N-dimethylformamide (15 mL),
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All final compounds were isolated as triflucroacetate salts.

Table 1 summarises the final compounds constructed using these
36 methods.
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The appropriate side-chain carboxylic acid (50 — 150 mg, 1 eq) and
bromo-tris-pyrrolidino-phosphonium  hexafluorophosphate (1.5 eq) were
suspended in dichloromethans (5 mL) and the midure was stirred at 20 °C for
10 minutes. MN,N-Dilsopropylethylamine (9 eq) was added 1o the midure and

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

15 separated and the aqueous phase exiracted with ethyl acetate (3 x 20 mL). The
organic phases were combined and washed with brine (saturated, agueous

BocHN NH

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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(S)-5-(tert-butoxycarbonyl)-Guanidinoc-2-{{3-(4-nitro-

benzenesulfonylamino)-thiophene-2-carbonyl}-amino}-5-oxo-pentancic
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acid

methyl ester (10 mg, 0.016 mmol) was stirred with hydrochloric acid (2M
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(8)-5-tert-butoxycarbonyl-Guanidino-2-{{3-(2-nitro-
benzenesulfonylamine)-thiophene-2-carbonyl]-amino}-5-oxo-pentanoic acid
methyl ester was stived in  hvdrochloric  acid (1:1, 4 M aquecus

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 removed
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 hydrochloride salt.

15 General procedure for solution-phase Suzukl coupling (carboxylic acid
methyl esters)
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20 3-(2-Bromo-N-tert-butoxycarbonyl-benzenesulfonylaming)-thiophene-2-

carboxylic acid methyl ester (1 eq), the boronic acid (2.5 ea) and potassium
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The methyl ester (1 eg) 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
25 acid (1M, agueous 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 i vacuo to allord the
desired producis.

30 General procedure for solution-phase Suzuld coupling (carboxylic acids)
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Table 4 summarises the products produced using this method.

Table 4
(8)-5-(2,2,4,6,7-Pentamethyl-2,3- (5)-2-{{13-[4-(2-Methoxy-pyrimidin-5-
dihydro-benzofuran-5-sulfonyl- yi)-benzenesulfonylaminol-thiophene-
D guanidino}-2-({3-{4-(1-methyd-1H- 2-carbonyil-amino)-5-(2,2,4,6,7-
pyrazol-4-yi}-benzenesulfonyl aminol- | pentamethyl-2,3-dihydro-benzofuran-
thiophene-2-carbonyi}-amino}- S-sulfonyl —guanidino)-pentancic acid
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in the cell-matrix adhesion studies, it was found that EG00144 was
30 effective, at concentrations from 10-100uM, at inhibiting the adhesion of DU145
cancer cells 1o extraceliular matrix proteins.
In the cell migration studies, it was found that EG00144 decrsased
migration of AB49 and ACHN cells, at concentrations from 10-100 i,
In the cell viability studies, it was found that EG00229 reduced the
35 viability of AB49 cells, at a concentration of 100uM.
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wherein

10 X is CHa, C(O), NH, O or S04
Y is a direct bond or furanylene;
Zy is an arylene or hetercaromatic group;
Lz is a direct bond, a SO.NH, CONH or NHCONH group;
Z3 is an aryl or hetercaromatic group,

15 Zais CHp ar NRy;
Zg is H, OH, C{O)YOR, or PIOYORY),;
Zg is, ORy or NHRg;
each R, is independently H or an alkyl groug;
each H is independently M or a CN, OH or SO,CH; group; and
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nis 0, or 2,

or a pharmaceutically acceptable salt, solvate or polymorph thereof.

A compound according to claim 1, wherein Z, is an SO,NH group.

A compound according to claim 1 or claim 2, wherein Z, is phenylene,
biphenylene, thiophenylene, -thiophenylene(phenyl), -thiophenylene(atiyl),
furanylens, thiazolylene or pyridylene.

4, A compound according to any preceding claim, wherein Z; is an aryl
groug.
8. A compound according to claim 4, wherein Zy is an -arvi(nitro) or

arvi{aming) group.
8. A compound according to any of claims 1 o 3, 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 Z is benzo[1,2,5]thiadiazole.
8, A compound according to any preceding claim for use in therapy.

g, A compound according to any preceding claim, for use in stimulating
Aerve repair.

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

1. A compound according 0 any of claims 1 1o B, 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 110 7.

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

15. A method of treating cancer, using a compound according to any of
claims 110 7.

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



