
W'r? "EB /O&i979 a 1'!rs520ta!/!Y 766  sr MIN
DERIVATIVES W,MTH NP4AN7AG a` STt MTV Reid of t ae Ir
v'en ion This inven6un relates to { eptidomilme4ics
which have NP-1 antagonist  tctivity% and which have
a tivltaar of pote; aia benefit in therapy. 5 Ys %rqa
rldl at troy Vrss e 4i~r. A non1yrosi.ne `tass
y.`e''tlsmar brave protein, neurupiiinS is a
receptor for members at the VEOF family of yea ogenic
cvtoki ess, partictdady  VEGF A,6c, as wells as a
receptor to, a family of Otto ecuhrs .a semapahow"F,
or co aphins which pray a k.ey rte in the guidance of
neuro gal a one during to mammalian devA)punesnt. in
oaa6c tar, NP -1 is known to mediate the growth  cone
collapsing and chemo epuIstve ac ivity of `ematthorin
A. NVI has been  shown to play a m e in the primary
T-e .@k immune response There are a aurniter of d
c.nciltions in which NP-1 may have a significant
role in pathology. Such cond4icns n tyuds s roke, j
chaQmic eve disease,  15 cancer and rheumatoid
airihhrNs, S r rt a of the fevenOon New compounds
have been discovered which have NP 1 antagonist
actir,rity. 1 =xdi;lit tea first aspKmct, the p'
ese?nt invention is a. cai"poundt of  2J n d, a ! cr
furraiula ii F, t Z, (Vt  ,I .re 2 CS  X )JXa  NN 



j'  wherein is a direct bond or furanylene; f is an
anilene or hetar'oanxr tic: group; 7z is a direct
bond, a SO2NH, CCNH or NHCONH group.  ,Z; is an aryl
or heteroaromat c group; 74 isy '`H2 or NA1; ak G g
is H, 'C,"H, : ,(,. } .kA, or P(Q%0R1)2;  4 is, O I
or NHP each ==t is indeperndernty H or an
alk4+grou.p; each i i2 is independently H or `a ON,
O" or SO2CH7 g oup; and  is, '071 or !. Ce;' ie
"rkf-.,s.Y'rP ace E5~=.1~a$, pa so- : "sa l sai ,
5'.511 4 ~" or' 7ctymer `, thereof. Q5escr; tion ?
Preferred EMq__X Lin-en-Is Frefnratsly, the compound
is of for uia 1,, whvrgin X, , L'a-s, and H9 are  as
defined above. it will be appreciated that the
compounds according to the invsnikin  29 ccntaan an
asyjmmetricaly s0stituteed: carbon atom. the presenv
of kits  asymmetric centre in a compound of
forfiultaa (i) can give rise to staraorscM(rv,  and
in each case the invention is to be understood to
e?r?end to all such  ster .}I omar5, indud,' ig enari
iomfr rs .end: diasteieoomer , and nu tunes including
racemic and ion-racs'mic mixtures thereat 25 it will
also to appreciated that tautormers of the specific
compound of  the invention exist, and these are
ino.iuded within the scope of the inve ;tio...  These
taznAcFmers may be formed after the formal migration
of a hydrogen -atom. rdi't i'y S i JL`?Ifx i' e a n
Ie bond and an c4dia i37 iu ile fi andU S7ii e  S .i
`; o,  farm rization wT be wail k ,own to `tho .
skirled in the- ad As used in this sled fi atinn,
akartr; or in cors..Anatro +., the tone 3av7  refers
to a straitt ! ':Iran( e d:;sri a r J mt .:rely
incnridi eq for cvan oie, nlethy ,  etr iP r'.. p I,
i ,"' rxt'p4;7i, butyl tent but;;'v, Pp ntyN ::i i 13



.., ,a'i and the like. The term. "aryl means an
aromatic hydrocarbon moiety and includes  pherayi,
biphenyl or naph'hr ai gTroup. The aryl ring m.aay be
substt uted, for  ey'arnple by an NO2 goup. The term
"arylenC means a divalent arm-net is hydrocarbon
moiety and  to includes phenvlene, biphenylene or
naphthylene, The arylene ring may he  substituted,
for example by an NH2 group, the term "hetsroarcrmaw,
refers to monovalent of divalent aromatic ring
systems, from which at least one ring at ,m is
selecte from the group, C. N, or S  and 3ridudes for
example benzofused turaanyi, th ophanylena,
thiocrr.eryl ne  i,5 (phenyl), py31dy;; indolyl, p
ride a invi, pipesrrzirstl pyrlimidir,yl,
thiazolylenes and  the like, The aofivty of the c
mpourids of the invent on i1"' ens that they may be
useful in the treatment of diseases in whk;h NP" may
have ignifi sstr ole i s  pathol Fgy. Thy compounds
of the invention may 'be useful for stimulating nerve
20 repair, for the treatment of nee:rodeggeneration
and for use in awl-cancer therapy,  They may also
useful in the treatment of a disease where modulation
of the  immune system is required, for example,
following transplant surgery.. at other  conditions
that may be treated using a mound of the invention
irc',uds skin  diseases such as psoria is. diseases
requiring irnmuroinodi latior" ~5 an+giogenesis in
the eve, diabetes, macxear degeneration., glaucoma
and need:  failure, For tborapeutic use, compounds of
are invention may be formulated and  administered by
procedures, and using omponesnts, known to those if
c; Binary  skiff in the ;art, The ,appropriate dosage
of the compound may be chosen by the 30 skilled
persoc n having regard to the usual factors such as
the condition of the  suhiecat to he treated, the
potency of the compound, the route of acministratson
etc. Suitable routes of administration include ora
iEntravenous, intramuuscular,.  intraperitooeal,
intranasal and subcutaneous, A 1\P'-t antagonist may
compete with *serna,phorin3A for binding to NP  35
and th er. bty antagonise inhibitory affects of
seataphorin-SA on axonal outgrowth
FT'4??.rrin/081?}7n; G~"4'!i; a7f1^~ r7 Q6;`s9ec~  



and Snit ation In, -vte C:N' ? t=o:ena a>.p.
liL'.'Iddt of HIS are in [.. a s'3t ng:  n',swri
utg.`if wth, if stir' ul. t g nneava ape;; or $ e
~tiing s eu raft ge Ba atiff>rs  Fu ther, an NP a 1
imgo ist may i 4C i;"u iC? the survival of repo nsive
neurones. an off t that wind +cont "'+' or' enhance
Its utility 1:4 the  5 applz to`iss given a` nve, and
r .--.ay ex end those application e j to 'resthig
neur ncai death caused by p}isodes of ischmemia as in
stoke and some eye  Mews, Recent evidence suggests a
role or NP- nn a` g oc a 1 - 5. The evidence  shows
that NaP-f may essential for VEGF-induced
angiogeneals in cancer,  1t eye disSase, the matcid
arthritis and ether diseases. Therefore, W- i
antagonists may have a'.p cations in the ;nhid ion c
VEGEdeper)dent  rneairader e is in disease, NP -1 a
6tagonisis. may also play a role,, in rrarxlulaing
the immune system.  Therefore, at may be, useful to
naive; a ,compound of the invention before, ding ,,or
i 5 ;after a transplant In a"dditlon, a MP-1
antagonist may compete with VsEOF for binding: to NO.
j in tumour calls and remote c eel death in f~i
-t-d?4, ,;ressinq tumour 'sides.  Potential
applications of this are in anticancer >heraap'y. F
9rtihermore a NP44.  art-:,' orris has ^.P9t[ met
skatic potential sin e it of%u+ctiv IS' inhibits
C-arciP@orft veil  2C adhesion to e tra eilular
matrix proteins as d cell migration. ` ris 6o:.lowing
examples illustrate the invention, Genner l s
herrrrrs for  synthesising peptrdo:u imetics of the
invention are or vided. Fx.peri.mental detail,  for
both to solki and soluiron phase exp? iments is also
given. b vletions 25 Ar; ar vatic, ,erg, Arginine;
Sac, tartbutoxy cail.ronyl; Trt, frityl; tBu, taa -
but` l: Arm, acenamidotmtethyl; DIt,
diisopropylcar*bodflrss,ada. DIPLA, N,N-
diisopro'pylethyiarnive, Et, ethyl, Fmoc,
9-Piarorenyl t eth iuy- a t nyl; H TU, 2-
(7'aza'lH-benzotria'zole-'-yi(-6,
I,3,Sdetramethyluronium hexafluaraphosphat+e,  HEiTU:
2 "'ij-~(r)r triayol-f-yl5.t,i, tetrarnet yfurcr:n m,
30 hexafiuoroohnespaate; Heta,r; rfetes'oanror ati+d,
a0E3t, 1-hryalroxydenzotriazoie;  HPLC, high
performance liruki chromatography; LC MS, liquid
chromatography  mityay spectrometry; Ah, methyl; PhF
2 ,<t~,~ 3;"_p enta!me hyidi'~'dC?iaihe i ota;
..`JhN..  



S'sulfony; PG, protecting g mug py, pyriditne;
Py3rOF, 5r o 1_ ri - 1`p riot,, f .  phosphonitum
exafluornaphosphate; THF, tetr'ahydrofurar; TL`C,.
thin-layer  J , h rom^'atogiaphy, VI " 2008104c97e
CTie:, .'L ,0714E+3 6.  S 1 NPtttBb'"s'llsi tart
}iP'6a'rc ;; ry6`t'J'M~. :liar eYSui Z:.R i -,t`[4a.
3ie."n ',e"3e ,t ,3 Se :;iy7.e'ure %$s$ uhzq' of rS0;
TM, num"'J'as /NH, p  Me 0  `J n P`eihyl ?err r,o
tiiophene 2 r~ ~xv'ate '3 t Ct m SC k , 3 eta a s
stirred  with the corresponding aromatic suaaosny9
choride (t.I ey; in pyridine (5 mi.;),  under
nitrogen, at 20 O C. for 18 hours 10 he reaction was,
monitored using TLC, and, after t is timk a e w s
added to  the reactk,n mixture (eppY '. I 'mL) and
the se lvents removed in a 'vai`n f. The  rest lting
redipink coloured solids were partitioned between 9r
hydmchknio acid  j<quec ti,i sovlincr, 20 rnL) and
=ethyl acetate (20 mL). The pha3sse a were  separated
and the aqueous phase extracted wW,-, ethyl acetate
(3 < 20 T L). The 15 o,gani phase were combined and
washed with water (25 -W-), `trine (saturated
aqueous, siolutinn 25 mL ), deed over magnesium suit
ate, `iitered and the solver I  removea Si vacue to
Wp caiiy" afford a recVbrowwn oily so id. The solid
was then  purified usng flash c3o4lmn chromatography
on sHica gel (Sian ethyl  acetate:isa hexane; 2&75,
ro odris is}i a t:ctiriu- tiosphck i an
hexatiuonspnosphats (I c q} was add to a  stirred
soiuti r "t the ani rte (1.5 rimol, (r) `' ), the
free acid 0.5 r m l' 1 eq) and  i , 4 rls' c a t,}rS
t yia a ine (3 eg) in acetonitte (5 Hal). : he
reaction mixture  was then stirred for 20 h at 85 C.
After this time the reaction solvent was  remove  in
vacua and the residue dissolved in ethyl acetate (15
Fi,L). 5 GenerSS proced&u for the r Lien of thiop ne
aff&to ida with sultonyt  NH li ,h 9M O 2008/04097.9
PCT/i at'.ea0'i(tt'=t76  6 



The ,runs (1 e=) was. v'ssrm eoo o 1 'i;oxams a
4Od`h7tti  ca Maori ate .t eq' a.s dtsa" tvaed in
water ,7.5 t r =t<a and the two s dutioos  d.omit..
ed`, and stirred viego6o.a,ly,. Sulfonyt ctiforde
,1.5 -- 2.5 eqq) was a~dde .,  rr"loormkze over one
hour, aan c., the Drown reaction 'rid vie stirred at
^om .. 1"rc::6'8:; erat t,e "o+` 4A 'tow`.. Afte this
im.e the re .tko solvent Was reduced to  ha i the vo
ume and dture with water 115 mi), his phase Was
washed wi h  di liyl ether (15 ath) and then r "G.^S
d with potassium by oger sedate (1 0' %  aqueous
solution).. The -resultant precipitate was extracted
into e&,~l acetate, the  phases separated and the
solvent removed in vacuo to afford a brown semi 10
solid which was punted using flash co?umf n
chromatography on stiica get (eiuent:  ethyl
acst:tae:ise-hexane; 5008 increasing to mtthancVethy
a agate; 10:90) to  afford the desired compound,
Ester building blockorirtta t nn, general procedure
a'aa'S sotutit,n-phase  Pe For coupling art %` ~~ NHS
t; it.  C Carboxylic acid (20 250 strg,  eq) and ki>u
ct-4ri -~teiohdlr - !.shosphofnnim l'f.exa lucrop
Ct.~f7hc".te NN eq) wem susper+csted in 20 115 mL)
and the mixture was stirred at 20 t tot 10 Hnutes.
1,924  Diisohpropytethyslamine; (7 eq) was added to
the mixture and stirred for a tesriher  O Minutes. T
he appropriate amine (1.1 e")) was added and the
reaction mixture  was then stirred for 24-45 hours at
20 C,. After As time the reaction so'ivent  was
removed in vecuo and the residue paasritioned betr,ee
hydrochloric <aci  (1M aqueous solution, 20 mLi and
eth l acetate (20 mL), The phases were  separated and
the aqueous phase extracted with ethyl acetate (3 x
20 rra..). The  organic phases were combined and
washed with brine (saturated, v L LI' Ps f*:
r:olution, 25 nnE , dried over magnesium sedate,
Tittered and the solvent removed  in vacua to afford
the crude res;due. m~ef'`.',! `-Qj7Q I'?" IGB2Jd '7
9'Q6;3 "aeai  WO 



'.,iE5r 3flr P,. C:.,e." aenau,,~ rcaa ab' `ufi r, }'
If ta4 Q F3i *%',  srsti a 5 T ug F ri* >4s -VAa=r
resin (ypr,aUly 100 mg; 1 eq) was s ofksr, with P3, a
dime hytfovnaa<mide (2 mL) for 30 m nutas. The N,;
'2-dimethypformami e was  removed, p Arendne in,. N,N
dimethyl`Wrrnas'rside (2 mL, 1:5) was :added and the
resin ar4aate for 5 ,minutes, The serlvent was
removed, and further pipeeridins in to 14.4`d dimes
:yC@ "^.aP kfe (2 mL., ':51 was added and agitated
for a `Uar:her 15  minutes. The solvents were removed
and the resin was washed with  +3nhioromethane (5
r?L), met.fhac,ol (5 mL), P4,f'-a~rn Buai "tea rra 9
(S mmL) and  dried In = acuoo', A Kaiser test wa .
perforrA and, it pssit vee (9.a., free ;aanS
rresenrt) the ^. ed was dee ed suitable fo% ha-then
tranrdorrnaiion. t5 Cienm6eff tnr ur~s tog, :aoupf9ng
of r`arboxyti i add effo,ids to Art-Wang,  res n .- I
C)  Matt od A(MCt11OMt)r, 20 1 he scaffol (i ep) a $
y ~rox $ >i, otrW r e hydrate ( po) end, ftf,N' d
sopropylcardodiimIda (3 oat) were dissolved in F' i `
irr'ie`:h i rr^sa^.sl1e (2 at")  and a added to Vie
resin. The reaction mi vxture was a itat d for 3
hours at E{rn:tY! temperature, however, sonic
scaffolds were ag atetd for trs hours. The reagents
were rem v'..d from to he resin end the resin, was
washed with dichfearomet'Sane (5  25 atL), isrethanof
(5 mt.), and IN,N-dlmethiyl`ormannde (5 mL). A Kaiser
test was performed and, if negative {.a., no free
amine present)., the msin was deemed  suitable for
further transfcormation, ' thod ( WINOSt9LDiPSA) The
suaflold (3 ), 1-hydroxvbenzo1riazole hydrate (3 (s),
and 2(1H- 30 benzotri zole...1)I Y "3,'
etrarroe$fayluronizJirs hexafluosophosph.aEe (3 av)
were  dissolved in i)r;-li eth d,,7egrrRrs'e. 12 mL)
and added to the ess:. Nl,N..
d'isopropyle'.hylo-amine (9 en) was added and the
reaction mixture was agitated for 3 hours at morn;
temperature, however, some SC3`YCri,~:' ~ were
agitated f .r '18 



ft  WS, The reag nts were (r,ncn bs from t e resin
airid tie reed rata washed  with ddh e)ponto t t.ane
(5 r l), rnetha o (5 m;-), arid (,,  M A Kaiser lest
was performed a4 nAgatye ple nt.S,  the f sh was
ce'.rned stigat)kn ;w further -tansformakioa`r., 5
'Method C (Pt=2rOPtDiPE 1 The scaffold (3 eg), drr .
a npvrr d oraa- h: s or)i rrt  hexafk koropriosphat?
(4 e) were d`issoived in teN irriethyifor<rtaanide,
(2 mL) or  tizhla o terarr mel yi?-~}rPOliar c. (2
rit, 19 ,s} and added to the resin.  ~, t 'Iist rc
yiet y9arttine (9 eq) was added and the reaction
mixture was 10 agitated for Kt hours at room
temperature, however, some scaffolds were  agitated
for 1a ]tours. The reagents were r moved from the
resin and the resin  was wash with dichloromethane (5
mL), m.et'ranc (5 mL), and Nti -- rrra4
r,lPmrrrsaarride (5 ml)A Kaiser feet was pvtfortriCd
and, if negative no free amine present), the resin
was deemed suitable for fumle er transformation.  W
The esuktirig resins was dried under vacuum prior to
Gelnaers proced4fi6e ttrr ti' a Rhesie of a,Rlt
rraarrri e On the eo dphe + r  / Ez .3rMe4fv t -~
<~ArMmiTr j`yl, r~,:1v{=3 \~~J Arq{ n21-Warg  C r  20
T c, Nderrnhia, aniline resin (typically 10 m g, 1
eq) was washor, with diehtorornathtune (3 x 5 m) 8
nitrohenzene sulfe rnyi ah pride (5 erg) was add ire
an hydrous dfchlcromethane (2 m>..} followed by
trlethylarrsr,e (3 Cu). The  reaction mixture was
then agitated for 16 hours at room `:emperatcsr'e.
The  reagents were removed and She resin was washed
with dichbrorgetharie (2 x 5 25 niL), refhar:cal (2,
x 5 m!) and l 1, l di etFiyf rma ;iafn (2 x 5 ml). A
c;r"oraa,it  test was pee.on-ned and, if negative
(i.#? , no free an ilno, present), the resin was
deemed suitah ie for further trarasformration, WO
70081040979 8C11" 5200 M;937eiti  G. OVA f' "evedlure
for the nyr'a mete o umm n To 3 0 base T 2,  



/`&~/het ~~ / kr/hePAf \"is1 L i~rkrq{i- 14.a ,.; 1
`ti S,s? l~~ "~n~gF'ad}iPJrw7 The W-ternina an's'sine
resin (typically 100 mg, 9 e t) was washer M Pt
tthchioromethane (3 x 5 r:^L). 4-nitrophenyt
isocuardats (5 eq) was added in  dtchiorrmeethaane (2
m!..) and the reaction mixture agitated for 16 hours
at room  temperature. After this time the reagents
were rem.omed and the resin was  washed with dinlaro
neiflane (2 x 5 ML methanol (2 x mU and N",N. G
dlrtetrty1f,orrnam de (2 x 5 r f-) A chirran l test
was dorm and, if n gative  (1e.. no, free aniline the
re=ars was deemed ~a.a4le ":or hjrl.ae_r  tra.nsfor,;
iatsotn. GenereS Prot tors for couptctag of .adds to
resin bound aniline compounds MyN' -~.- dxHM. Y ~ The
aniline e in (tvpica!dy 100 mg, I es was wothsu in
the minimum  quantity of sfichfaromethane for 20
minutes. rnemn ils the acid (4 v q), bronlo-
tri.a".'y?'rF-'.r'l'tdino=n1196:5^sail`95iiiradi8 '[-
xafiS,doropht"b$ t'P (4.3 eq) and 7,f! krtidinne (15
ep) 20 were stirred at room temperature for 15 minute
_ and added to the pre-swcden  rersir. l he reaction
mixture w Fs, then agitated a rooms temperature for
24 hours  to effect coupling and tier. washed with #
,PS- sd et vit =;;trr ,{t (3 x If, m ,  ~,f- do
sthyfto tdaiaitfa.Ft:Fd-diis fasr y1et ylaarrire
(1:t; 3 x 10 mlp, further N,N- dimw ht,iformamide (3
x 10 rat), di iommethane (3 x 1G ml), methand (3 x
'1'C, 25 ml and diethyl ether (3 x 10 nib. A
chlorardg test for arfilines was carried out  and, if
negative (6.e., no free amine present}, the resin was
deemed suitable `or'  c iea'vaaP. Ji ET d',rY.. E1409
V?3 P, r.-, Ucel2w, AU !66,  lye a%=~e`e6s( r
owatiaae for the ctd ation ral" assirt=ho'^,urtd
e1rai er r t o  aair ~ i& S7 r tatt';eee a _~'~_' a f
INo'A" ~inajrs ^-rq'H,t!-b'Ya w4M V9~`r{-.;r ar `'`.t
Ii  5 T ha Oro-containing resin (typi aily `00r mg, 1
et) was swollen W ,,.h N,N- dimcethyformraamide (2
mL) for 30 minutes, The i1, imehytda. re! 1 was  



removed, tin chloride dihyttrate (10 vvss added t)
the resin in N,N- dim tiny forma ale (2 r,^i) and the
rest ions rWx4o<e was agitated for `t h ,',um  hAmwed
by 19 ours (with fresh reagents), at room
temperature. The reagents 10 were removed and the
resin was washed with amide (5 r~rmL),  20%
pyrisiinca in N,N1-ftimethyforraiamide (5 mI,, dlc
hlnnumethane (5 MV_),  methanoi (si mt..) and.
N,N-d7methy1foiff"Mole (5 meL). A chicrw ( test for
aanUines  was carried out and, if rioS Live (Le,,
tree? arn2 r,ee present), the esin was dee "ed
rfftahle for c"eaavage, f he rssuisting re; Ins were
r rigid 'under vacou (Prior t  ."i deprot
flo%'deavage. Genera pane om for r ductive
arrazrvefloram on the lir1 phase Irl u  aam~, ~ /
AFMOV4 rin9lga fi!'g/F"'a")-b '~ng nWQ ~Jlr(t "~`~
jti9arr~  ~I I 20 The 3 and 4-aminvpherayl containing
resin (typicaily 100 mq, eqf was  washed with d chl
orometharae (2 x 5 mite). The alrlehya e (10 erg) was
added to  the washed resin in a Sohaion of acetic
acid in i,2-4Chior7sethan (2 mi.., '8:i ),  the
reactor mixture was agitated for 3 hours at Zia C.
Sodium  triacetcnxyborohydride 120 eq) was added ant
$h me=ten Anve was agitated 25 for u days at tic C.
The reagents were removed and, the resins was wash i
with  dichloromethano (2.. x 5 m k), methanol (2x
rI_), " ,P9 awiait ylia is o,r% (2 x 5  imeL) a: ,d a
i hioroSmethane (2 x 5 mL,. The resu ting resins were
drnxJ under  vacuum prior to deprotction/deavage. WO
2008/090979 P ';1'1 5200710037 6  ~- i AN t( a  The
bromine containing resin (ty lecai'hy 100 mg, 5 ecg),
alkyns (5 e and  copper iodide (02 esg) were
suspended in degass 4.,. i a i9~~ll and s  and
tetrAi"Vyidrofurari (5 r1L, 1:1). riet'hyami"le (5
F:g) was added, the, reaction  mixture wa further d
asses etraR is(R phe lyir'~ r>takti ;g a c3 ~r;clt;1
(111 rep)  



was added and the reaction tmiixttPur , was stirs ed
for 13 lours at 90 C. Ater this 10 time the resin was
filter e" ant washed with RN - iir etily=itrlama d !
e r &'z 9r,.att,r~r. (1:1 15 mL), { g,d 9-uireo ~t y
tomnTti stve ~t~e  (2 x 15 mL),
t~,N-d'matlethyItommamlde (1( mL), i;,hh rorrethane
(15 mL),  e ietham'?ol (5 ni.,J and diet yi ether (14
mL). The as ltirw resins were tliif;d  under Vacuum
prior to d gv t ear :laeva a. General procedure for,
Suzrt td reactions on the ild phs  01  4 w -/NH
{ptia} vr~n~~ {f k ~sr ~i"A~gPfi~rp-4'Vasely- c The
br rr3ine-conta4r.ng resin (typically '-Cie rrsg, 1
oz)o nio acid (1 5  20' 5eg.,, and sodium carbonate
(10 eg, 2M, aqupoos solution) were suspended an
degassed
t>is69-r3i,tteihyiformas-rlide:tefet3`lyatr,aurart
("m:1, a) r;o!_1 E'ss" ( h nylpvr g Parma,} a,r c ry(
itil a ,fa 's fla{4aJ (,.otnplett with
;iichiorornet'iane, approx, 5 mg) was added and the
..lotion further degassed.  i he reaction rnixtore
was gently stirred at 100 C for 18 ill? irz ler This
time 25 the resins was HIM and washed with ,t
-d'ermofhylfn t . r .ide (15 nlL , h ,N- d9ir e h
t'?ormaP.1 de/water (15 mL), N, -dirnsthyllorrnamide
(15 PA J, vv'9 2005/040979 is  aE":'.`-si'S ,tP-E;
:N3ea.ne `,'N,s ktiN:.}.~ fid! P'c.=,Gi'.'+N 06 Fu L
a "eth!i a't h,., t, M 4'e  rssuit., g resins ere
"rie under ye wr rcr tt 'a tar'0~d4,1G?i4 Gl ag e ,
e,  ` anm wf i';,N cedsm for r i rah r9 'ra'v ?)T sa
R  t Ed he pep"' ,miratic resin (a l eras. 100 mg,
was washed thoroug Ny tth  



dicF,Bar m:'~tharte (3 x 5 mN_ and dried 1Nwith
nitrogen, t-en a s is;;i r of  tr uorcac;tic acid 0,9
realer), triisoprcpyl sha're' (50 PL) and V,,arter
(50 tat p was 10 added and the cleavag mixture was
agitate/ for 5.i minutes. She Cleavage  mixture Was
,e; rove: and the resin was fun ter we s:hed with
3le;isicsrarra~dl'ar3a i t  rr..U. The ?'le?`r`
t^rcti~itA ratrSt/:ihar. mixtures wear combined
further acaitate+d  for 90 minutes, and adds!
drop-wise to cold diethyi ether (30 nti., -76' r" ).
A  whitp nrAd preclphatedd and was rAeiktt by ct
trdAation, the diethyl :Maser was 15 decanted and
anothter Portaon of cold diet; yl ether (20 mo...)
was added,  tho mughy mixed rcentrifuged, and
decantea.1 Tr .43 pe ess was repeated once  more The
crude final compound was dried' under vacuum and gulf
led either by  amen through a 2 9 C-16 column
(ci=nail: aeonitrileiwaler) or by (mass- directed)
preparative LC-MS. using a preparative C-18 column
<'Phenoratenex 20 Getir}i, 0 x 121.2 mm, Gem) and r
AU ra i r`$ of 5 95 %  r 4 over 'l  min at. a flow
rate of 20 mt iAnu;e, wdhani luent A v vas ' `%
formic acrd/ 'ater and e Font ii %'a s c.1 `z, formic
acirNfacekoa fldril,. Tie purified peptidomirmstics
were ft n lyophiiizeed (-54 C, 0.,05 rnber) and
analysed by reverse-pis; LC- MS (anaflytx;al C 18
column, Thermo Beta slc, 100 x 4.6 imrn, S pm) and an
AB 25 gradient of 5 95 % or B, over 11 minutes, at a
flow rate of mUPTl cute, where  e:uent A was 0.`1%
formic adiatwater and aSuent 8 was 0.1% Pnrmic
,act&acetto ~btr e. AN final compounds were isolated
as ri%itoroaceta e salts. Table i summarise the final
compounds const ucteo. using these  30 methods, T L e
r i {.rp fait- ~ kat'}4 V_ (`i  ~'FplitprG Y-}'Ie+i
+ESK"j A i o A mi t biphon clursn,tl, b n
anetuflon.~lannno b: ~,.~ ,oP:ra }+r~ nr ~ j.  49"t:
c) 5-q-,,aaonincF ri'n~ph rs-e-;a nr+yk)-
berz(r)yiarra~'r) s "n9 n~ic;cd t rro+r+U d-pua
lidlno- ++ riaudino-pen - naic_  + n rlmoic acid acia
C 2 q 



~Nz  Ulll-~ 0A, NH S-l rn,~aw VI) _-_ Et~0016i (=j
2-((?.~:r. EG001 2; (S 2{2(a- EGocflS.3; 3) 2 {3 a ;u
Aznn-s Anne- Amfim-pbonyl)fuar 2- l t+snxei'or?aul@s
Y~rr;ncar" hen7enesallonylamino)- carbonyl)-aen;no,-5
L+~sr ot<9zrn.iyel=~ ' be"Zoylarninu} u n7010-4- rr
ar,:r.inc-psncanoIc:  guani9rnr-pan.an}iv acid
cartanrl]-aaniro) 5 a CH Jdr~.1Zturs+ .~ ~, -NRz C
_-~._  MI,  fk4 ti.`' "  25c_ (/ 0r iiJ ECa0d11 S4; {
4 2 [5-(3 hr..{k q ti (") ' .-(3 D-I "3536; (S)
Aminophany)-iu"an2- Amino- AmhL cacbcnyl]-arr,inc) 5
banzongsra"fonylam on~) enzanPs Aknyiamdnpl,-
guaridino-penanoic aid henzoyAarmnol_ - to ~n
yamiucJ....  dUat9ddlnG-pC"+l`('c"Ti410 acid
quanldioo-+~cndaPB('+l0  add" -011  lt" , f ~1 Ei~Cit
d, i)= d{5 i2 i`~ :. -Qa~573: (~;q..~..~-; ~Cit57a;
{sl e {ice f;g~..  ,4m,rcr I Arntnorr;ett+yl Arnfnc-
hsnrenesultonytarrrino)- 5~nzoylamino) j
bsnzsnssuRfonyiamino)- ptrsry.)f+asan~-;ab
racytarrdna@-5 d) ttant2nc?c acid aj Ana? 5-guarv-
,anaic ar.r  HH /Md  __j i 14  IF) uO ~4 (}{~ Ufa
i?I42 ~~.: l4 i hmIrtc I Sa z nasuIft yl~es ief a
yrnW 5. pP enuBP  henref ~suIfonyIarnlnc)- j th e of
a=f u< 3-carbony.)- ~ fre^ k ~ be..n oy im nc  



ph~aayf ~urnrv2: I arseiai 5-cWea3nk1iWnc- ~aa"
tiilits,'~'*s+rq ~ua^rs;  cart<unyi}-amino} per;
tancic acid acid ,isPBCa nu jYY+irL'ILWf a,ed o`a u s
Hre re ~,~, rvr  0 % 1 H N'H r I ' Yf; EGOC2O {Si-S-
FG3n.243-.._r.) o {}e (4- c.+` OO224, 4 uardtlWno
{(3-{>v niiaso- Ac iylamBno- Gu nidino 2 ([a (2-
bernzen u6f~nyrasrninep- bonzenasuIfo nylamiccsn)-
nitro ! iYWa iphasna-2-e"ar eWyE} t
iophena-2-earbcnvij rfz~heaedt ~nyla,rnir~c)~  iff9
ar roof pw nano;c aci i aenWnti} 5-r~uanW~'.inu
hiaph~et 2 ua b nyi}~  t1-- __ -_ s: W4 arofc acid
rsWeC9 - . m,, olc avid ..1  f SPru acs , o2_ n g. _~
Po'bt U`l CANH HOr  ! mH ~f G1 Ii 8 iW.  a G n ID
..-.. _ ECal o22-;~(5) 2 {j3 t2.' t'G00226 (S`3) (i3
{2,4- f-rOO227; f+`'f. ~) - Aminc Dfluorv-
~WSanidirra-~ {( { . 4,  banzanesuiicnylariino)-
benzena ulfoaylarnina}. , tn,hioro thiapn nm 2
arbonyl] fh ar,7cw fa-% ca benyij- asnzenesvflo Wyly
rout- arnincff4guanidlnc aniTho}5juanidin -
fhiophene.2-carbcny0j- penl nc, c acid pentanoS acid
am inc}-pa,ntanoic acid  q " 1 Plr!i O'  { NH O' NH
Ar-QH 



S ~ ,Rig{iH ~ ArtyCi:k  4 I3 {-tl: E; 2+3 ._ {515 T
F~'ht P"t7 {i} ~.`{[ daf'U ~w; feyi s 1(-y_
~,ranadmo 7; .~ ( 8 aar a {tsanza[a , .,}th =~c ole-
x ,3 Dih, ru slatcnv9asr Jno)- 4 uAcmylaein , I I i 1
0re r8~y e bin rntu ass th cs ene 2 castonyi v
iriulamho)  in fl; j rr.fic, pa anv.c aad am.. -, a
-oankiino thiophene2 c ainony!{- pu; Sanoic acid a n
no} 5- uan 4inn _ umaB flcl cc'Id a\` o.. , a~Y  Nh
.i s (`xw 4 f Pv',Sah J I A P S_'l. "~.feRA;i  I I 5J
. ~N III I" 3 E000250i {>1 ' 0002&4; {;i}-`^{[ -'{-
.r6.laanic ino i! -(r E0002u , (S)-2-(S3-13-(4-
Methyt nik benzan- sulion ~Ja~nii-s Aminobutvicar'
snnyl)- bonze{l 2,5 th adia?afe  a)-5 phenyi ihio han
2- berzenesulfonylan.nc1- . m thyV 4- caarbonyy-ammc}
thioohene 2-carbonyl) - s~ ifrxxyiarninc }A
pentancic acid ar no, 5 caanlcdina that, bane-2
cathonyf`;- pentanoic acid annenct}..5--guaMrtinsr __
--- ntan*aic a`""id 5/.'.! Q NH ~ ~~ NH C?zy i  p`1 J
I C 1 l4 -OH ~Y^I ~q f~ on f bgow e  ! ~ II " a {8~
[w_ G n% -5- 



Dim by iH mp43~ oI 4- ; tarizc+d 2snftiadiazaader
txua idinrr2 r}v {2- sulfon}4anrino) 5-suliony
amino,- nitro thiog5hatnc~ carbonyl}- thioohcns 2-ra
bcnv* bra rzenesui#on la,ninca)_  amino} a
cyuanidistcr- amanea) gt:anic-ino- l (4
nitrro-phsny<} I panianoic acid 1 pentanote acid
ihiophane 2 ,.ad. e57i}  ~ arerina'- nianute ari
11111 N i,-%. {(, Q`` a u NH  NN Owl //~^y~{  //~--
/JiP J ~~ ?~ Argo Wry 2.O:';'r",!O4c ;r?
I''"b",2R7id,lb_i 66  I~ Ca u~~Yr a {rt { ~/w~.b29
)~~ x ))' J1. 6. omo to ., e u,9ea,ryI f3r~. rtc m
r3ara (i An1 I zrlnr ?~ IewdPr~r'~s > den o u onMin
it u,- N'Ni Boa ullct mo .i  u,~~or tJ wrtl .o F Y
r,6a?'enc c ubony3_ P la^p4c`t -z .~ h^_ry}  J t: l
Iai p nRa  add amdn } %.auartwdinc.. arlno) 5-cuaiid
nco p-'glrcnor ad Shuclosr" ` .fir /wr 7 o5 7 w w.~
NP, !Ara-('n  OH -rah `,~ n-!7! % s ~; 0  H) i 00 TT
~_ (S)- - +uO2t9; (9) {{3 }u-(2. G&O239,  phth G )(3
a_ Amno-ettiylcartaroy). 0uawldmo-2 { 3
{r:a[L'SG'~mlt~ns i- }ao-u arlwsulfa^Nlgiarwuna] - 2
31  ,u47^anyiar,o)_ C~luphsne 2-ca ho. yi}- ffito I
fNlc'ipareaua 2 a3h ry9)- amino) F r~ia3aaldjnr}
henzy~ rnurut 3  a. oo) poniaioic acid pentanoic acid
n nzereuuDfonylarnivial- thronLarle-? c~abury.ix-
WdFit'B }-22 - AOi4 acid 



rv S i  1 I J ~yt,~ tii...- y N64 4-0V Nil {j) ~fr-i.
;5- ,h"q c ; 3 dimethyv. waned io 2-,j3 a {u- ~y{~li
tiy4ei t0~ .. t~tVnkv 1H yraea:G-ylm frylp rnethcxy
olnany!-aroa>noy3)- ar~sinnl -prapytcaiuarnoyEr
hereenesufasnylarriirdoj  nzenesu34onyfay'rro}
bedl~ttav --S6v rvya ninc)- ! th oRh~1:~2 "arkxaiyl}
ihiopt~ena-2-carbnwyl) 9hiophene 2-ra Crony{}- ( I op
-~cartrsd~e+a  aminol-5-guanidine- am ino)-pentaroolo
acid pen"-angle acid  en4aepi"add Siructurc, MH pn4 G
O MH O  S- Ar4Rw ~~. ~0.r3Kih S } a,,.-0N  0
'?'O24)4y>!"-ti,'7:^ 4"?;""i ~;'S1, I,tl;07t1id1' ,
17 6 i x=(sJ:a ~,a (p `1 ! F~Uta.e~ ) ~:-+a 4tr Rrt
(} - (?  ry:~ br3aa, ltrr Guaudinrp -:( ~s (rtr F r
)ip) d, "" t <raki~y-d?- p iidin ` it th+ophcno
auttonrEa iinu amino) sc -4~n ,la dan! pteno- thiop n
oaP~yi_  c~n~"~rsu' anvil an tn,*;- 2 c eC aar
tyB]-Rrs,nn}- amt v:} K.O+aarwv'rc- lhicpi`te w c~.
,~.r{}- p r1taolaw acid ercannk" add  amrasptr2
nolcaS stfuctu'e 14  P Q. 1 c 6sllH  ".rg-G"~ '~
Afg4DH  



~ u M00M33; (~'')-S N' 'a.7'afe; rr}.r  {E nzoyl
2,5}oxaddazoPe- Guar ddrr2-t[3-(4- Gua ddlna2 p-(5 4
ra 8th 3,4dihyvntr- H- bx =u9-5-yl-Phtophens-
-suetony~amino}.. ban o(3,ajcroxa ne-r- ? suNrw
yiamdno  4htloph ne-e artmnyi] suh, nyDa,nina) ih
ophaeua ~hiopharie-2 carbureyl]  aumaetcg ~uanidincr-
2 carfara,ryi]-amino} ammo}- sntanoi acid a o a Rc;c
nar+cir C:O o l:  Yak' N'k r yf S' Y,..1ztr~-G59
bra", "Are!-()H  IL) * `~C;00291; -,_. e'~t (iry
EG00292(S}-i- E3002,93: fsn3nn[fir]C3einphe,re 2
Guantdin;a-7.6E -f&- . Csuarridino-.? {r' (.x-42
sulP:,nr+famino;" phei okv pyrio) th-3- pyarimid
Yhiophane-2-carhr.=,ydj.. (sulPurryfaiino);hicNhena-
gr1 tmir,4fn-4-y!)_ ! Rmiua] S-guausidtnn- 2
benzooesuffonvVaznir1aj- -aerbonyR]-amino -.
lhicphe,n e-2-ca ibony!).  peritanoiu acid onkanoie
acid ammo -P?emanox: Raid  HT7~~.1 gg S 1 ,~~  ~~ i
(Jl~i 0'ti 0 ~1 NHi Pf-i  NH S i]  ,Arc C#-! c Vic"
71A)8/9109 119 PCT/t E201k x/00 7vi~  ES: ip`1 rci{}
"i,_ l ~ tY.1 a a)-;a- CF00:'% fr)  ;eeaaric.Ar 4
"~t(;(y { let anldr iP s-{{3 a- { 3~nai ;?), 9iv 1
xra.f  my0't41 rs8ahyl'ph,ny 4a 



{ 2 4srx at, a ek3 v!y sax zoo 4 G y,a dance}-th oph
tes- t*Vaena su cnylar inct- r.. fOnylaM0 ,t ea
phxnt?- 2 thiulphare 2-oaitcny"- r".-car; livl}-r;
ninca}- rryuasrtiiraw-p~raiar_ci+~
rdh5Yr7C2Z~F9rV.a[spbC ffir 7 t.`--. (]rntx?lcai"
acid 5'~t'ii.4F.-tas. {  a 1  3O EG00290 (S)-2 {( f~
UJ6 aQ a a~;r E000 i0a y { & (2- gs  brcrrno-2 2 dihy
dre- ~ a"' ' a ,rae+x-x-~ rnz:dh  benzo#uran :
Gue~li~il m ~{{,3 (3 a pbrat ,idirl VI
sudScsi9y.ansi'543- ba^rl eaaesulr4n Faani44
thlapaane-2 c-sr4'aaiyl}- Phi4puheno-2 carbanylt- Y-
9.. a'fiino) -au~.nleirw  aanir4  uaaricline- pen
tffir14iG aCGfE  peartarluica acid ern-e:~}-narind,.
acid Structure ~~ d wn  kg-ok  II r E IN.D
CCl~i4~.-~.._ .(_3)-2 ~U "93Q'~. t)-b- t`isfYrl"9'iQa
f 3 ~ f.2-v`$~  CiuY'J19Ano 2 {{3-[3 {x I
(5UflLna2-({3 13 ('- Furan 2 y rc:eihy mathyf lh pyre
413 `+ar e t ulf>fwyl nu4)- F  3H-(s^~d
i2o!-4-yIet9ynyt y9vcrt s7o ry!1 hlopheare2. tu'nyij-
benzenasuic.nyaanin4j I benxenesta[dsrnyE.~rr inae-
arosan4} 5-gu nisi:nc  tiophe,ne 2-carbaan>I} thioph
ne-2sthe.nyi} pent ncic acid S%Aure
n,'Y71r96e-(ye~91'etl441t add ~~ filno4 IttffiR`1dc
add NH _H ~>`AH F NYO yx  \~ 1 f 't.Po'SS
<<i^r""!0:@';;ar7'i ,t'.e'; t','.eaP~c~i:a+42sG  j
iu'~i ~C'w'Y lS' _. I ~. ;. ~-1.La 7{}7G "uJ "'(r1
`'' t'G4 )fir, s) (J ("ir.. Uoj a 1 tl no-2, { i [(~
a C u o2 yl 2H-P,r o iS Di;rrt=tuv4 i Grd .c  



this>p `aar y+ zr& ylm .thy arr;ino]. r yIsiraahyt
oniicya)- Lien~ n a~tn,sy tinazp- zsns uhn J a r a
sul t t~ r  ak: a Ie  c ra ny b- an iamrog this=~ I c
hcE ~-d- izertrt ~ p chics"r r~na-`~'  D aminc  ,ns
5- ua c_intz- , 5 cyuani i ~,u. pra to vB  snt c as
I(~ + j 0  n!i IM r Nd1  AKOH  _ O j{5-Chic o s
methyl d- cuanidTho=2 [3 }fp Gua,ri4lno [(r-
phenyl-96i pyrazol-4r- Pmethya 94t-dndazol-'v-
metlhars i onylan-rsn - ylame ~yAp-epyrlno;-
ylmathu)-arnisr~.j- thaoahrsne-2 arboriyf}>
taenxsro-esul4:tnyiaminrp- b nzen au!ivnylaminr.,}-
aarinv-pentanoic acid ~ tktftrphesti ,-a-ca~onY?p-
[hvo~mh~rse-2-c~b~tif  arndncn-5-quaniciraca"
arnthoj-pentajn)ic acid  nta ctec quid _ ~ athJu O  ~
eft CJ~ \---/ ~lNfi (I s' .~.A4rPaa ` f{ ` 4fi:,  hr
ON {) -2-k5-0- EGCFOn { 3} 2 ({:~{"- ~~uJ :y; (mot-5
i(5,4 ~~me by t aaa-. ((2 = Dhmatt oxazcA 4-
Ga.avdinar2 {ra &. t 1 A-y{retry!)-ammo;
ylmeth4@)-wnina5}-  {>A rna?hoxh,..tnany7J-
henzeneaud9rtneyianrrdS- }..tsr rnasu tcny~su~rir;i}.
(vInylp> ihiephao ?- rbo ,>i} Nopheria-2-csvtrony>)-
I Lien, er,esulP nyianr.or - 1  amine amino'- tP
Iopheno-2 ca+ nyf)- j-5-9aanidino-prp; iar^ w
5-`R+aan+caoCr<pe ntar+slc aTu son pentaneic acid
aid acid 



tr~cture - - - .  qt MM Nh  ^.~ArgYi `~~ aSRY  U 4* W
^ 908/04097'9 rtT/~`.~Enl007i003766  (a ~G00335 {f3
Cusnlou ' [(1 a r t, 1` rrs.:2hy r  e'~af~ p ~rl~re~;
suto ~~ 3~~ ~ c - pyeao+v-vi,1 la v(?  (fan}s
m,Mggeaa2di ~h as If St ~,a;nin t 4 . '~  binze
,~`iany,Eci r ;+~;- t ff ny~. ni +c F  Y:iaM'~cra
2-{:aa~+.i IYIt. 4 mophesoom xa"? rylq
::ffi,Uatpiparr-ln+~t am 1-nisP761r: AGIS av ni 9ua e
In,:~rcnts,,ob scsP n l-p-~usrtitlinr~  ntasoic acid
SiPEndUPQ i ._.. la a  I'sari r,t+i~ N--S V a~u< E
003Y,; Cd 00290,  Guarrrdlna;y_[t3.r3_ 1
t~uar[idb,~u-<^ =[a  w E{xC ei,#8P: (om) 2_[(py.[r.
((i,2 5 turner . 4 E(5 hlo e 3-dIlnth a_ pyndrn 3- e)
hyl- lHnPyr j' i hynyd y .H -bsi a ne uiton ymraE D
catmy I a n sr~cui' r,y emir, q  thi  fD an o o;~j
loan<rn~ vYOny. I} asnrnc} P4 ~roPhan .~ Thiople,
bar 9nesvW.ae-yi3nin0- fl e 2 C aaIni.'rn443 wn,T r }
[  



crbeny+l)aer+in~y lhiophgn&- - OS anon aci  b cst
nyPF rritn.rj s~anaClnss rte ,.u `1eM1 C onY.aeleiic
said _ _  y n_ So, tsrt~arr~ g o'~i s..,, srraw  '
aro-n^I NH S T- a  S ~- Ar4L'ifl ZD ._ .~. SGC0386
(3)2-[(wa{4. EGO013(;: (3)-2-1(i (2.  [(2:5
DMiethyr-210r- ((3 S Dimethy! 13oxazo64 [(6 Chloro-3
malty)-i- pyraz.;l 3 yknothylp yrr,tgttlv1) arz!sro}
be.nzen 0h9m r,' Pti-p9 n o- 4 I arrrlno] benzon suU
yf sulfonylam Mo} th ophene- yrnMthyl)-smir o}
aminoo}-thiophena 2- 2-cf65orry1)-annw]-5-
berizenesul oryFainmor- carbonyl)-amino) -
g!eanid`no-,raflntaa~- is add Pn ~opher,~_"s arbo
ty@}- quanldlno-pentanoic acid amFntd} a-r4uanFdFt o
a:'fti~ff014; 3G1~ `~  fi }{ i ~ly 1` CI r.,flru
^tura lei ~ . J  NPI ?S J;d Ar-yi-!3H ~4..~,iAr4"a~:
~,; j nROld 'WO 20(30-ko", 79 C t, 3 i4; {2007
4k..1,".i66  2E 131 ('v 2 I(3 {~ u.(st7Cm ' ity3
Eta0J0 1 iS 2 R x o  lF. dna5yric a 3Ia =u
ir'id.nu2-7+ 3n~ H4it~o _a rn~hy H I  ma aiM umi :n'
n1 th > > . xa c a , <sa nl-3 y3 r rflyf - E : ~~
k~crr as ~ ~1~nyi~rr,r,,ye ydn~rt^y~` ar4^mry,]- } 3n
a ~ r~ r be z  thiooh n 2Carbcriy) brmzaa uPonyamirr
] arair~ g &guanirtinrr e ulfonyl amino]- ~ ' i" pher
ad arborsyI}  paneanoic acid thiophana 2 carbony
aminey cguan dinc- na -.r,Pa-Li . as^.i;"
sevat~'r~aic acids 



ra--hQ f~ ;A-r;  t r  01 ',5'99'.;CSilf6 { Jai NH
-U.,~'\ sC4  NH ] S' ,l~.degi-lt NH Amg-Ok  0 C=.l703
0 ,~ F 9 "^ -- -.. .~ FGJ'r23T; ]S1 ~ t  ja2.5
Girsic4hv' ex .ul- 77. ~3ar3~ s {eb-ar thcxy u
ylrnsfhy) amino] ~.C tI benaaro ulion lamina  y ]`
Av*im i&yla.nMpcr 2-(2 SCR abe~VtfioP?yf1 Y%N YYe}~-2
C3r~Cdl - tfs thaw o@+ Z,SjEfiradta~,la- 2 Y'.]
Tpinc,] risragaivanx, am 1a} =~i,~r uen.r  r3ay oic
,arbtwr arnin(r) c 30W yiam  -~v~xl0iao-putt?anaic a
-,m~aro+. ~r,2anoa~ acid  acid i r NrI ;l i :s
Structure S~ P"f NH ..Arti;-tAH^4~,,.6.=~; ?,rr-CH
'~O firq <rH ` ~ f Nh,  uH Am Q  Pyepm2km  G oneraE
aroo a for solution-phase PySroP cowpplrac 



ear rye a  4 WO 266=fl=040 79 1'L~'.'(~;
1k"rfK07/0tp3'i6  22 Ca Lxx}9C. add 1 50300 -j g apt
and abi om"-tts=p`tyrro jdno  t9t ~, honit..m he
z,k'tl CaPus9J''a'agfia`ifs 9. eq) were suspended ,e.
Ci.?,ts.or E et sno  (ml.) and to mixturo was stirred
a`:.. 20 t for 1G as inutes" R " (7 eq) was add ad to
tfh V7?; dude and stirred for a further  10 minutes..
Su itabVy'-protected amine (d(Aivedaspwwtic acid, 'A
eq) was  added and the drag tim mixf re was t en
shrrred for ;G days at 20 aC, After t is  the the
Ireacti'on sdvent was removed in vacuw and the
residue partitioned  between hydro hfodc acid (IM
aqueous solution, 20 ml-) and eshyf as Late (20 10
1',79.1. The phases were separated and he aqueous
phase extracted with et yl  acetat (s x 20 n,,,..L).
I'm organic phases were combined and washed ,Itch hri
e  (aturated4, aqueous solution, 25 mL), dried over
rncsgvosium suftatee, tittered and  t e Sdk vaunt -en
x- ve_dt in vacua to afford the crude residue. Table
2 summarises, the compounds constructed rising this
metuod.  '_, iah9 f~ze~+nvs- f -dnd~t~^5e11$ d5}dann
lrn~}- {tarax {7 "Pi.;ltil~c~i~a+ai~ by,y nesolfnria
sa)  2-sulfanf Tr.:} i lak fPilcrw2n0ne~-c3ri+selPg-
- xn~ir7p p rsacradic.i d .ice ammo-parata; c+71 fc
a6r9  d4Y1f4Y7] f50T7fnt`fa' 1 Ifl. ~Cidt ~-igY3-b
r`yl esR~.Y-R maYrtyd 1-t[~u4-Iztadgi ~sfEZ
5-Pr+~=isui 'tar'-uuiyt estae 9 ma'ri`Tdl F.$Y6f'
F,SYBP  L"s'Vf''  CA' .`3Pructf?ei*f P1N u,, ni  C ~
'I 0' 04 



"c/O 2005!t; 0979 F';'T!";; q~i +-7/6357. >  ..:er
'.i r t procedure `cr ' _ 2a tlr]n 23,"? E s f. rct a
@BL'm gw f3~ F'.nt ~l+.s. acE".  X141. i16-F U i'- n
a TM CH 0 Nl0  F3exfSA'~ F31-0  bx = The appropriate
side chain cathor lic acid (5(3 - ':.56 Eeq; 1 ea.)
and  brome t,isovr, lidino-;hosphonium
haxa,.,komrhasphat 1.5 eq) were  sa spended ii f htl
rnrarat ane (5 m'U an the mixture was stirred at - 5
C tar  10 n es, M ,N Ds aopropyieihv amine (fit ettf
was added to t8 e mixture and 0 the s" 1. Lion stir
rd for a fu then 10 n notes. Teri- Bautaorcat nviguar
idina (1,5  ', prepared in accordance with reference
1`s was add 3 and the reaction  mixture was then
stirred for 20 hours at 20 'C. After this time the
reaction  so vent was removed in v ufo and he residue
oartiti.onN. 1 between hydrochloric  acid (1M aqueous
sokflion, 20 L) and ethy acetate (:s_t0 m t, The
phrase` ware 15 separate, and ti aqueous phase
extracted; With eVryt acetate (s x 20 `'1...). t he
organic phases were combined and washed w 4h brims
(situated, aqueous  ..:titian, 2.5 mi.), dried over
magnesium sulfate, littered and the solvent t roved
in vec do to afford the crude residue. TS hte 3
sum:Y,marises the Compounds constructed using this
me.h=od. WO >>s;s 1U409rr zafsr.r re:r  24 (3sn)3 * "
[if i d 10 , ` ,o a -darks a}ra i b aid f
4-nd1ariy6s,e hc)4 ~~.~ any- ~un~s .3it~p= t v
arz_niCr~s .  ~~ 2 carbon i nesnaiffraaylamirea} i
yl]-arrm~)-a-{Yard- tnt onrna ;~ az'bc~n~V}
butcxyrcarhonyi)-guanidin9- anino)-3-oxo-paantanad
4,axo yanda'iior c w "id ted- acid metyl edar ud
esPer 1 1fJN Nh  



l 5taicturo `0 N f ( aO'A"iH4r u'i~rtw  aaOCH;d. f`t4
x3244', $S"aas~kF6: a.Es~ ~txatte an,gP Saar e.k~R .
a s E~aF coda 3 ~ a~ a a 4  d t tro  0 ~}l  cc-1 jj~
Ieoorrd 1w n ~^  Sac = 10 gip. ; Y - gtia ry<;aY
y4i.ks~~d;iJEtl:,-r;[,-t3- ut` v u eY
m^z4'.2:sL106f1`f~,~3YY11Yk ^,1..5t'If;~,gtY9:4'1
Cai'XYCiV'~tflt607". l"} ID-etY,E; s7. f3CSfi~)I'i,
Jcil  ns dthyi e ter (10 ro 0.016 imrmmciy" was
stirred with hydrochloric acid (2,+$ 25  agrseous
sohJt otI tet YaB'+:rdr u"=;x43; 11) at 8 , C, " h 4
v 4 ys. ~. ., % ti-[:: t ino  Creac ix'}l S:^' t-xf'F
w e removes iv s vacua and the i"nude was (,4 riff ,C
Vd  &ut d5 h . BF, a'' q C-1 column (ell e ,: . of
toIB we d by C~lc.ni.trVe.Wate";  `20:80, t o afford
the dps Emd ,.omFYo un isok sd as rs hydrod io. lde
salt. 5 Ott 302. { scs  t, , i' fiactn ~t} '- 7t am
i~ ~R Mopt m  9' a;,f~ .: &?a1F5 -y.m 'qua i$ xk9E
r~aa= 83tnot: acid 1t `t; +t ,,M1 ~-~ ' .x) ter` 0=i
~,s  PO NH  ra c  NF 0 NP- s i  to (S)-2 ~~: ( ac{
2:ajthtadiazoe-4-sutfcw aj amino) thiophene  



e- 2-acid ester 5 r ptthy! ester was shared '@
G41d4=4ccstt t x ! tr;;'9w raa, l iar aced (25 mL,
5:1) fm 146 hours, at 0 'C- After tPis ti-'sPe the
sorivent wa ve it vacs ;F and the resulting ydow  i5
=sk uo was purified using preparative LC-MS. The
decked cornsiound w ,S isoiaPted as the
`xifiucroacetato sa't. r  3'i 06 5; (S)=d aka. ,e'J-
in'uo 2 tjtt. ( ~K~Cffi.: a,Ki`rt'.i ec =ui5o3~i'dr E
s [.c;o))= ]dophen&  "',^r"$' 4' P"t :~fa^rc:`l'i
/'x. '.,~vYw f~s^5' "Ht S t aci V 1 J1~ CJ `{  i v NH
1 eta { 4srfl ai~rye r`c s }g,.Guelnidino-2-1[3
(2_ni8rC :e rE s s9 ti ay.a r irza -4hl~l h~rrr 2 car
rPpj-a: irc, y ax: ;y r nYvre i acid  reU* ester was
stirred l Pxv0.y,cchloric acid (1:1, 4 i aqueous  tO
so!E a$a n:tet.ra y~Cirofur.;,FE: at SO 'C for 3
hours, toitcwed by 18 hour at room. temperature
fcrl'cvsed by a turher 2 hours at 80 00.. I he adv-e7
was removed  r a vacs and th res`c'ue purified by
crsrcrat(r)a'g8a$p 'Ty or, a 2 g e-le co;ume
1elue3',4: water Increasing to a ionf`:rfle:'water;
20 5th `ic al ord the desired  oom;pvsunc, isolated
as the hytdroOlcidc att. 15 Genie at procec9r e for
soirtex t-pha Sasaki coupPfr w (ofloxylic acid  1 r t
eatara) ,MBB N2ro;- R  ~~ -~Oi'/re t8 I OM  S C) G 20
;`=
2-BrortmJ-F+..raFB-~idt$X77.'~s:skrtSur'i2fti4?rPZEt
e+S& fn~rF$t! !.r:"t ) $f-:Pl=rpfhens. ca.rhexyc acid
methyl ester (i eq), the taaronic aci {2.5 er1) and
pr assum I V, aqueous sr9 ti.arn, 4 aql were u p r s
`n 9 + assed  t,2-0; e exyaahatla (10 L.). The Auccuu
rya.; fu her a. aat (9,t'~  .ia.f: trFien it }G pu,
6ry a};er3 4 f l , md.A l u n'ro:i ) (G6np '; with  f
&cgrilo r et,han - 0,1 oa t) adrind in co* port..}on.
Tf=e reaction mixture was 



5 heated at 90 C for 4 Sous.. After thin dine the
solvent was removed trt vacua  and the thrown residue
either isolated by one at three met ods: A:
vittratior, tollo ding pre dp itafion with by oc
Boric acid (ter, aqueous  solution). Y3: The residue
was paett tined between ethyl acetate and
hydrochloric  10 sacki ('M aqueous solution!. The
phases were Sep~aareteu and the ac mots  phase
extracted with ethyl acetate (3 x 15 m ), the
combined organic extracts  vr(,:re washed with water.
brine, died over magnesium sulfate and Coe solvent
removed in vacuo to afford the. desired corlto+unds.
C: Used without any further r anipulaatio n. 15 All
were used wa+thout further purification in subsegaa
It *aactiaaY'a.'a..  General raroce sira for the
hydrolysi, of ears ruling :tithtumu hydroxide  ( rc
oearred method) j 0r0 I '4c  s ~s' 71  c.  20 The
methyl ester 1 eq) woes stirred with lith,urn
hydroxide (2.53 mmoi, 3 ) in tet;ahydrofuran I
methanol / water (10 mL, 5:3:2) at 20 to 80 C for 3
to  45 hotrs as necessary, After his time the,
organic solvent was removed in  vacua, the residue
diluter to 5 ran with water and then acidified with
hydrochhlos is  25 and (IN`=., aqueous solution, 15
rn.L) upon which either precipitation occurred ar
the product was colleted by filtration and dried in
v. ucr or the aqueous phase  was extracted with ethyl
acetate (3 x 10 mLL) and the combined organic phases
dried over magnesium sulfate and the solvent removed
in, vacua to afford the  desired fm,oriuct s. '0
General p scedure for soklrtor-hose Suzuki coupling
cavh0torlic acids) '^Y O 29 CRt )97;' m
/0B29'r'77093766  2ff r tP`iiv CIS  01 



J  The approp1riateiy, substituted 3 am,' ~r!'J'',"
ophe'tlyl-c "+,-.^i~r'}Be2s@`4$,~ fi.arho~ yHe acids
(50 - 200 mg, 3 en), the n venuc acid (2.N eg) and
potassium phosphate  5 (tPii ad ic, 2 M aqueous
S,srutOOn, 4 a q) were susoen ee in degassed 1,2-
iirr t6s,r;^atharac (10 mQ. The solution was further
degassed mc, ['.d"- ais(KPs7i e yphosp c s~z r ~sssa;
jdi z as c asis daetrrre i1 (c 'apfex with  i h o
omethau; CA aq added in one portion. l e r(-,.actor,
mix? oe was  heated at 90 C for 4 Nurs, he reaction n
ixt zre was heated at 90 C,' for 4 1=:3 hours, After
this time the advent was r& moved in venue and the
?'7riwn residue,  isdated by one of the fo`flowi@z t
met' cxls: A: Fiitratoro col=:owi spa .-Ter psi`ation
.Ptta Pap dnxhk: a's add i "".W, aqueous  SO'Jio n).
B: T ha residue was partitioned between et yt acetate
and P ydmehioric  9 acid (:'M aqueous sohjtitid?).
'digit; phases were separated and the aqueous  phase
extracted with ethyl e etate (3 x 15  tj, the
combined organic extracts  were washed ,pith water,
rbrine;, dried over magnesium: sutta'ia and the 'soiv
ut  removed in wc?cuo ti afford the de fired
cornnpounda. All were Bused without further
purification in subsequent ,reactions. 20 Garrarai
procedure for PyBroP coupiirvo in s lution (using
hhArg(Pb`  Ot ea) i2  CY 7 4  r,H %` . e t' , L111
Wto 'h 08/040979 ''T/r 82007/0 3766  on I1. ,rar., w
3 r ar c cyh : acid (20 - 10) Frig, 1 e tna t.r axr
aadira3- 



) and uhosphonium hexaPiuorophosprate (1 i e,42 werr
s _ , a nded +a; clchIcnoft thane:  5 (5 rrL) and the
mixture v vas sihred at lm C for 10 ratnutes, N, N
iisoprc;~i tlet.h a fiain (7.0 eq) was added to the
mixture and stirred for a turther  1.0 minutes..
Protect d amine (1,1 eq) was added and the reaction
mixture was  thcwv stitwcd at. c0it for 16 hours.
After this time the sohieunt was re roved tin  vacuo
and the residue partitioned between hyrtrochflor'sc
&,06 (1III aqueous to solutio 20 ml) and et!`yl
acetat . (20 n,,I). The ph . es wei : separated and
the  aqueous prase extracted with ethyl acetate (3 x
20 mi.). Th organic phases  were comhii led and
washed with 'ii'pC } Ix nric acid t d1 aqueous sotutk
n, ` x 10  mLt brine (saturated, aquerlus Solution,
25 tpl.) dried over megnesiu s 9lfate.,  tlta:red and
t4)e scdvent removed it vacu to afford the desired
products a^  tO brown rCesidue'as, Tabte 4 summarises
the Products using this method..  fate 4 5 tae 4 h
7-Pentarrirsthyl (8 < (3 I4 (~ Metns+ur pyriPrr did
d~hydro benwturarh a s dlcmyf yt benanesulton 1aminoj
thbphena  ,a I g"aan~drno) ~ (i sCa (1 rne"hyt 1 H
.2- ai tort' y ~ tinny (2 ~ 4 $ E pyraaat 4 1i) bonLL
ra ultonyi amino}. pen a'nethyl c 3x5,6 ,'rehenzot
ern...  thsagahene 2 earboeryli air7lnv) - rl-sutonyl
-gusnrdino)-pentanoic acid  ,entaetoic avid t~30-hct
Saar YQr_t-hcrty7 ff tsr I B ~,y~ 1J 1, SRrU,;lurre
`3 -~`~~ f C~  o" 'x'4  MH ~[JK  < l ,~~kry(Pb77-(>;
~1 ~i~~Rr~(PM)CTt}]u i S NMG B 200 7M,0376,6  (s*
2-13-[4415 ,rr" t.. y x oc 't. { ~' tt !5 r'',> r"!
ss~ pPU3 ..arc.::,,,? I-d i v) .er r, t d .,n}d rr+,b
PhI ph' a Yi) 2 , d ry Ir~x-henzo t a~ .,, r w..~fon
r at Cn r ( ~'d ,' ulCCrr/" '73 nc)- P .rp,i3"3t2 2-
3Phonyl  3R." oe~ 4_am 5B,yl ' 3-r~iPy+~r~ b v
_r_ituran r crnm~ ~ a (2 r,a n er~i d,-rr~w 



` ! au~ cny 9p"trarxst par. ana+., acid to 1 dihyde
nxn?Ura P sul3xaryr ! Girl i oPs. guard rio) panranon
acld to ?Ntitfyi )  y es4  Ic, i  6r t  ..
Arg{Gtd)v"t(r)u A[ Pbf-^QtE'ar 3b-3-i2 2 4 vh
--r~yra:aa69;v~.~ y ii~5a ( ~ d ~,7 ~ nR,a
r~t7:yFc.'~dhtaires b~rS~c iaJra. 5 sulN~ny'N- E
dihyarn-bes oturae ~ snalfcny!- i  Yuan
thnnj-"'-({3-(5-(' rnethy3-t G. it 9r:ae,uilo} 2 ft3;
5 (4 rnethy!- !  ID pyrazni 4 yl}
2.3-dihydrn`snarMuraa ",t.4 dihyd O2ftpyr-~
7-sultonyIarn nu>-Phiephene-2- b 9 4)oxszia-7-rlp
2.a-+~ihyden- carhonwip-Amin"3!- derv rsld act ;erq..
7~'-r ,8rar arP-?-suFrn,r.,,r;tinas)- huPy( ester
{hlanfieue-2carkonpd) enirn} _~_..._._.~
-.....ncan~i~aeld 4art oet~4 n.*t~%_-__  Aeucqure des
Q' Nil ya l l ~I 3 A ._.._._. -t;9-I' { x
S=YCrvvrei?~yi.. --' -~ 2{f'+ r tsyPiNtrr r pi
E",2.2)dI x~t r.da y!b rxt s evat nyfia rno)-f !n
rreea-2  benzenesulfanytamino)-t;tophen&2-
erarbnny!)-emino) 5(2.2,4.3,7` 11 carL~wiyl) arnln~)5
t2 7 4 ~r,7- perl@arr dhyldihydrubanzofur .n-:5a.
iend~m~ifiyl dih ^rrr6arrzofurosi5` ei.affcany1
guar,icsinta)-penit>rraic acid  S s,,aYonyr uan6dincp
p ntans*i, acid tort- 9en-butt' ester ~,,:~ -~.egf~GP
j-C7SSa ~~ &:-g(Pbd)O4t3U  Y t'2iJ /d, 9~?~D','1 4'.:
S; (;hu'?dfAi~di463 /6ti  ,rV7 2-fi ` E t~,3-'!~'ihs
1r, ~err~e4ca r< xi) I bamm~ sutrr,a~sa, w~a d+l~nre
n ban as su!ifc y minclihio hens, _  ,;~ c tbon } am
nc & 2 T 6 r ~arbon}+a ~ ` in ; r { ' s F,7 i
~na~#arg t",sl ht~r~aa r3zPi~;~~ > ~ntari,~,~yfditlY
s ksso-nfln,sv s nl rn>;r gUan+a n~~: rsab ri?bla<
add rs !;a mss, yn eaidu c) Pe+diasucic. add  ~3ryi c
a r ter{ .,uY II n~taa 



i. .r 'd ..~ A,rg(Pt,"G46w Arg(Pbi)-OWL1
(2-i{3}3~it-ma~thvE-iFl-wax97 v
2-1ij[3(2-mathasy-DYr:miriCO-'a^;i}r A  beats e
9uifor;p am na}-dhSapFsesr(r)2 ben ana su
fcnrrlaPnincj-t9rics~hena 2 t~ j wtrbony9} aminc)-s
(2 2 4,6,7- oEu4N.oya}^am c b {a -,d,6, o~
yaentarnethyidihydre , enzc urart a c*r wn
tttyidihydrn benzotur&i 5- suiicny g a iaidncs?
pentarnoic grid tsrt- srtHCSnyi guai'lidiny ~rdri
ncta s+~id  buk~( ~51~ __ __ __ CC~t9 UJQk~651w ._~
42^  '~ {e3-)2 tf`yrimE sn_r yhp hen e r~ 2{{3 [2 i
meth i +H nyraaal a y) _  3ulfhryl
annnol-thio"hana-2c~sebonyly- 'ban er saeYcr
vl",zrarta}-ihi dP3aane' ID aaninzra 7 2 $6,?
carbcnytj a,ninn} ~a {^ 7,x,6,7^
peitareinydOy'drobanzc&uran 5- I
pentasnmh9y`,dPelyd,rc bRitBC'7Skr$M'P-~s^  sulionyl
a anidinc)-lr.+artanoac ac:: ter, ss:liuny' ~uaeudii
o) r ntan;Plc acid  dot aster ie-rf but slw Structure
tY~ Itii i i ~s,~.mr~(asT7-tJtHU ~
~.~,-~.Arg(Pbf}-o.7t~u  i  L 2"'Mi3!040 7'? IPCF MI)
G1/00 76 i  hu zene horiyiamin ,9 r3ioohe n ,ran n
auoonylarrnmccl thi>praat--2- rf,bany9}~~rsrr ~)-fr
~' -t 6t sarb-:5yitiamino {2 24,Pi7
y~ti~.naa~a~3r~ftyd ~ 1, e ui r~,~ r~"-r~a,9n~ir7i#~
a a,r~c+9ur~i .  !Jr~~n yl a3a dare =ertce)
~"~.raausa5tg addd WV- SA,,ny gusnvslu e tfantn acid
._, bntar' ess ...._ f'3fY ~ ~6 sr~r _  Co- C tYi
S4rxa?u-ees xrg(Pbt)-018i, 'AA t( GO9 to
~sr,zene~uH~9yl~r9auSC]-9hicg~ia> air ~- ~-fe~ {~
(~"/xldirx ~ ylc ^~Pa,~~rsua>u!~n~i '  3n ~2r~~ul~
~teai;a~)-;, { <,4,~,~- art7wn.(-Ph~.Sylhee~-W-s~6,'i
ripami~+4).. ~esa"r,erhytidi9aydrea benzourr9.. 5(2 2
4 6 7 aenrdr ethyldihyd-ru 



aulfaiyi gaartdinr~r Pu-n+-anra~ ead f. rt- ~~a
zcn4ru an as-suiiunyk quanjdmo)--.,-., J  b'sty ester
Pasta olc a Id tar,-b"40 ester VIA, -Arg(PM)-69-v <J
~~ r  O i~ WO 20 S! p409 "a a'.%~:t$sa 4D 1'.a?Cod;
',G-n{t~?p;5`e.`.,p J-$,Y-x;if'4 q6 3.
r,'r?'=C`4F'SN'drezaFttaES x' S45'1tt4`i n~j
r~i-G"gang mvY "<xg3~t"%rftrvf 96
tj-o-t,C.:7R~e.vdid4.^v-'g`a'i K' ~'F bard'` 100,  f,
y NH  f7ais 14F ':' f44a pinacS, terrf h dfi xv <i i5
2 2,4.6,7 p enl'=.aiiieth did'gB33j'4~Y-'2t+`
r!zofurfi~i :iuttony`- p=ot to +aar aafsc was
thssoived a t i uor4;acOc acid t trilsopr pyd E9ardg
J  wate, '10 m 1, 931-:2.15:Z51, the reacflarr rni;
xture, was stirred at 20 C for 2 days.  The
sor`b`ents were removed Jr vacuc and the es3 otin
y&dkow ref ue was  ppt.mrifkd ,m ina preparat;ve
LL_AOa. The desired compound was o aced as the
Err4ata.oacetate salt_ Gener&N procedure for the
removap of tert t tyt an 2,2,4,5,7- p~ ,aafi efi *3p~
`sh r b ry z raam r v y ra m a udin to za s a t  wAd
p In C) Q.R  6 NH ArgOH  ` !upe ~N~~ PM= ,4 /e The
ter t-tautoxy and 2,2 ,U'p riE;i.l b td'i (i~I vyCi;
i,4, P`l tifuran .5. si~l`p4Pl9ta@  20 protected
compounds were 4.ss^dved in trifiuorroacetic acid !
triisooropy.eHane /  water NO m., 952.5:2.5, and the
ra a aion rn i,,:"g. e was stirred at 20 t for 2 3.1.



"(rh}~c .`he so :,F,.~ b. u; t+ Fa'mca ec (a l3 "rid
the corrfp`. nd t4 ere peri}4ed  us nq Xrepcsl:aleva'
LO, NISI `H 1i a. Ce m ,atdw. were soV ated as i;19v:
- to sa s, Table S surnmalses the ff0d COilpu8@ s
eone.tructemd us ng these  7 methods. +6;86 `"0^ pf
(fi}-a t,ar+icVino=< {q7 f3- E600324:.~...~ (S}
n-it,+ r~ m .~ `a  I Eu lu ~ PYrad d
v.-Panzen~salirxaytanrlne~}pyr.aPn-4L___ ntanucadd
acid  0 k, Structure Ne cf i ~"~' M1tY  KPON J ,x
'EGOO4<3. (S}-s-Suanid na-2 {ro [4- EG00426; (S 4
t'atianisiino 2 (;3-1442- I  (1-metfiyi- rreti azy IJ
1H-pyrazc 4 y)- pyrre,rfrii d)
beoze~nescdP'wayhanfnc}  ~benzenesuronyi
~'-nrc[-thiephe e. G- t:h pherie 2 csoix nyi) s
rninaa} , entanair.  ,. .,~_ carhs>i afniro far enaie
pfd aci z  N -N to  C(t ~^3 NH NH  GCvp&27-
s,E7imari'iyl.. C(S) n 613[d-sa ~airobiSS  sona<o9
isoxazoi ID P 4-ye} b;wazeoi suronyiaminoj- J -4yl) ?
3-risiry~taY Orn>atura~ 1 auionu=,  thiophen2 2 car
onyI} amIncpb a~ n4) thiephene a carbonyl} amino)5~
-- uanfd!rari pwr~Pan,ic aid ` ~uarsir!napeptanoi d N
O-k 



Ni  Arq,OH L_ _~ WO "I,ia98104 79 t . l i 20
^7/003766  en:aah ! VH 4,3: (b)t q rt-{ Zn e.?ht~tl
8H =F+-cyr a & ,, 1 dih,d~u ~srr z~r7-
'YPr-bare<e.rasuh: 3: 1,~. 7ar+,}~  i, Ile ~hw R@ r ~
xi i i,'3r -alu~tt~yl s`ytrn. 6 tat iy 9?irne)
?5tA:9'IR ~  85iir hea a ? rr~nu(r-aa mr} npn[a[ ;~~
ac. E _ ~ ~~n mt ar,ra7 vc i  NH fjo tF a,ls-CrH  I
1{d3  i -! E600S45; { S)- 5-t3uanki rtta-2-{{'2-(2
EGO024$; {S)-5-Csac2,n!tVn~s .?,{a{ - ;3-a74
ihyl-7H-pyrazoE4-y!), Ixyriesridin-e-,dl-
nzt:raa:diPtany~.rios~e~}- KID C benzenesta39csnyka
aar2)- galspirt:ne t-c~ratsny}a,wiaz~)-p~e~t n~
thiophers- cwbonyflat'uno - acid -4 en?a o,c acid
ha:7  fBar -Y; (S}}--5 -Guanidine=' GC)O34c;
{2-rnahaxypps imiNjga-5-y1}- methyl. I
H-pyrcazol-4-y19- I0 benzenasukf }+4f71inaD)-
bo:zanesaaimydarreirt.c]- ".hiasphon
-2-carbonyl}-arrrunr~'y- Nophons-2
.ware'rar~yll-arrr6no)-p raHancria- &ntanoic acid J
acid p `ry f~15  Srt. lure rte ~Y Mfg aH 



tti}Y,+i)$iPY'P3 t"''TI:`e$a,)tl}"/ii;7,z"m'ti  V RP
35  a Ua aCd {.,p ? (+ ('~ {3 I>t+~, i !7f 9 iy 'A d
,t m7i a tid >i@  kaxaS a ai+ he;iz~ oes ii'~ ,yi r~
ir.cJ bjg5 4 ,,s r , b r 3'in^~r~  +tiP~9~t14'4 ~
'7i~`JSRf~ uY (ldif~- e3'sp P;t .7i+  yuaan dir c
n,3, iariz. add -sc.`' =ry6aoP i,Y i it ph ~r~- Fasi
, ,li  at s c ~nEanc~~ ackii NO A ON 'g-' t Arg-ON  Y
NW  Ail `":S~~~A~~s~~3~.~~!~~o~irras-~~~:c~~~ ~~~8;
~errro,~;~~t~4~rBFA  t1~, ot`zi~ti`~'~h6F4  the ace+y
ene tid b I t S-A a rsidis S {y. ( - a rrl+ in-3-
9~':hy yi  ta ~a e alt~t~yl a ittc+p4 i phe e aP s
y-].,amin~$ ~; no.ic acid; approx tit 10 mg) was
tdiss,,Aveti in tetrahydrofaramwater (4:1, 2 n3L),
paiathum on  char,-(A (approx 10 % weight) was added
and a hydrogen atmosphere  introduced by bballctin,
The reactbn mixture was .. Erred at 20 C for 21 hours
with occasional ratihl'6'P.i6"P. A of the hydrogA xn
bailo n. After this time the rea`tion;  rtimure was
flltec, over CapiQo3 M and the soi+rent removed in
vac; a, The yeliow  2 residue was purified using
preparative LOM ES, r k 2R...8flm0 79 PCT1C,5 1 ; +4
7&6  37 'E:at`,a';4ti; (ft r {3_;h,t, s9,q "yes +
rra,si>`wy~Lit2 ~4 d-r~ktee 3`d'fl.3. Fd :i3i~-~a
~aa~aatl z,  "=s,~<,' Bss'0'3v p. JvFklS~' ^' f.G 'Ri
I~ePK:+-j 'C&i'?d:if;G u<"c {~' t /f GE Y (} NH  



Ndi-3NH,  5 1The acety'ene (E 00 41 S)-2 4t ` a_ ' ,;
499iY 5 G r.Kt'y7}- i9 i3F'bt'3L":
P~{~i?Gtlj?ftr'''lp6+G~-$":SC4p`71t1Q,!G- ?~' s
(:'til}"i -9IY393Rte}_5-Vionidino-pank 18 is  aoid;
spproei 9ta rng) was dissolvC-A in `.G+trah'y
drof(:.Iran wat r (r$':'~, U FL),  palladium an e
harcoal (ap rox 10 % weight) w&,, added and a
hydrogen  atmosphere introduced by bacioons. The
reaction mixture was stirred aA 20 'C ;C for 24 hours
with occasio jai re iWrp of the hydrogen balloon.
Ater this time the  -action mixmr+ee was filtered
over Cclita and the soivasnt r-mov' u v scup,  The
yellow residue was purified using preparative L CMS
and the desired  compound isoiated as the
tr#lauoroacetste salt. EG , a Et nzo*!ta ,5}tFaladM
a~e+aut ammvfamhio hlophace.  J car'hoxy'ileacid f ~
raat lass= g9p yvax as matey brt lp mld  3-41 ua a \
CH s. Mfr: ow T_. a, N 01  H NH ~, N1  NH w,rv' NH
`-".`s4`~t72r*+rf ~) .,,i~fi-1~r%1~t,c"
a~gBbt`it':..*~~Cti@ ~ s:9i$:?9s+4r9d";
9'm5+?tN,hi'~pii14aq~wn 1^v carl;c^iyi -aria 5 auau i
tsrxr-l artanoic acid (?.0 es j, N  S: a.s=
2CW104ii979 H'C; 1`/ 4t=;;r~ `~/SOEP:>sfr"  as (t..0
eg1, and Imo' TO aa-1 tl a otc.ti.?;E3e1-yl) 11  1,
`, 3, 0 tee .P, 'twi 7ld, Cdeiiurn h 5 eat to re
arse-',d In ttiila? ifsycftxm `"7itji.. i;,! mq,j at
40 C for 'vP minutes. H',dreo yla ina hydrochloride (
5e op) was ,. d teed . nd Ina read ion ri -lure st.t
red at 40 , or v  5 hourw Ater his tow the solvent
was removed hi vacua end t e ye-Uniw residue  was
purified using prcparative LCMS. The b siee t,osa e
tS was. isolated as  



the triftuoroacstate ieth Described below are
experimental methods for various binding and
adhesion studies, which were carried out on sove:rai
compounds of the  10 invention. Results of these
str16es are given below. General ex Gimental methods
Cell cultafc Porcine a. -i is ecidothehal cells
expressing ieurapiltra-1 (F AE/NP i) ,were  cuitu
o-ed in Ham's F12, medium containing 10% fetal
ir'srie s fuirl (FBS) and 25  15 gg/rau h,gFomycir B.
PAF, cells expressing KDR (PAEIKDR ware grown in Ham
s F12, 8,,Wl.aiai . ;.slat, i tt 10% 3,5 and 250
GGrta. wit: n (3416,  Human carcir o rt ccl Ines (t
`O145 A549 and ACHN) were crows in , ia4  640 ediu
containing 10% FPS and L-glutam;ne. ";'I VFGn ias
binding ?C ConfOent cells in 24-wlwil plates were
washed twice with 00sphatt- buffered saline (iBS), At
4C various concentrations of oeprtides or  pe&
idomirnettcs if hutted is binding medium (c a rn's
modified Eagle s  mediums, 25 mM HEPES pH 7 3
containing 0.1 % BSA) were added, followed by  addltk
n of 0u.1 r+al oof 12 rl, V t,'aF-rt=ltr5 (1200-1800
C:ilmmoft GE Healttnoares After 25 2 h of incubation
at 4 "., the medium was as irateda` and washed 4
times with  cold P SS. The osfis were Iysed with 0,25
fi/d NaO i, 0.5% 8D' -col Lion, and the  bound
radioactivity of the iysates was rhea ured in a ;r
counter. Nets-s ,,ific  bino;ng was determined in the
presence of 100 -told excess unlabelled VEGF- 3 C&
hmatrix adh ea an Cell adhesion to extracelluia
matrix proteins (bass menn't membrane  protein
complex, Ialminin ,, coliagenn IV, fP C iletitli or
v: itro61r`iclii) was measured  by the Inn yte t'CM
cell adhesion assay (Calbio?riern). Cel}s were
detached  with a non-enzyme ccli dissociation "C'10
1'M (Slumlaj, wasshed and resuspended 35 in RPM1 1640
rsnedum. Cells with or without peptidornimetic
treatment were if ^" ~;'0ta/14d@ 979 a' ,'/4a4. +4,
l1tif 376.'6  seedE si dct4 cr is per i e?at:r3S-c
aced- well ol :eft.,wol' After r~  ce?Iss were
+washed .?pith 0 The kt -tf h 't :;;eI vere label ed
with  



green ' }~'.id=oresE;v. `at :dye tun-AMA and nv'a'fa
tr p td.un c fluorescence plate reader at an
excitation 'N, _a ` :Okh' of 185 cm and an emission
wa'vel ngth of  5 520 am, Cell r tgr'atlon. Call
migration was cb easurerd in drama axis
'24dransirtell plates with  coiiagen 1-coated
inserts. The vanoLs concentrations of serum in RPMI
1644/0 1% BSA were placed in the bottom wells of the
plates, while top inserts 10 incorporating PET
(polyethylene terephthala'te) (racketc led membranes
with 8  micron pores (Becton Dickinson Gioscief d es,
were placed over the bottom weds.  Cei s were tr
posirdsc t, was had and re us aeneed It,, RPMI
1640/0.1% BSc. 1.5 x  'i ip  ed s tw"it", or witoo?
peptide or pep,ideiirrae k 'realm, ent as indicated
were  loaded into each top inserts, and the
chernotaxis tram;-well plates were 15 incubated a'; 3
fror 4 tar After the is .ci@ atlo , nonm'grstedi -.
is on the `op  Sibe of the trans-well membranes were
r, moved, and migrated cede on the  u=nder side of
the tarts weds membranes w t as stained ;t;ith the
REASTAIN +uick  UN kit (Os Ale t1:NA). The stained
cells from each well were counted in 4 fields at  xib
t rna asiic .Pi ri using an eyepi ce indexedgra.t;
cule (100 grids). 20 Cell ViabWtv Coll viability was
dr.tsrnined by measurement of conversion of the
iaatraio,iW 6n Salk XI-1, to fort r fonraron aye.
Carcinoma cells were seeled at a  density of 4 x o'
cells per well in 99-Wer plates in the absence or
presence of  NP-i peptide or peptidornirr tic
antagonists. After 44 1a incubation, XTT 25 labelling
reagent mixture (Roche) was added to the cultures and
they 'wcere  incubatesd for a fork er 4 f. The
formaxon r roduciion alas then m cured at `,  rant
wilt", a reference wavelength at 595 nra. Results  in
the cell-mrtrix adhesion studies, it was found that
EG00144 was  30 effective, at concentrations from
10-100gMi, at inhibiting the adhe ion o 0U145  cancer
calls to extracellular' matrix proteins. in the cell
mgration studies, r was found that G00144 decreased
migration of A649 and ACHN cols, at c.}ncentratons,
ham 10-100 kLtei, In the P,0 viability studies, it
was found that E G00229 red sca,d Vie,  



35 viability of A549 ce e, at a concentrattion of
100p .=., n5' `? "#'st1 I+T3.VUt '? ?'C VC l,')OV;
CrR3'6ai t [4 d~k ad. SV iy .:UP6Np BfJ ~wi 7'v~i 3
an (300144 600174, 2(30203, 2a00 4, EG 225 21300229,
s $02s 4.. t 30102 35,  H4 ?'DI,'4, 2.000 60, 23C
28a3, B 0,,u0205, 2301.250, 2 50288, 2 (a 021,1,
2(330 0003, 'LC Y,10316, 230 1 ^ 6"a', 800031 ,
2300319, 2000323. r sCt 03,2,  ". F00035 " E0003$9,
PGWA. ,25. 2300472. % r^PP /Ou09 ,; r'1k 4SXY ~, l
ft~',~ff  8 A wn?4JLd a? fc 0 . or f 9o rdo" Ei Za  X
to  J 0  Ga  f ~  where i 44 X is UH2 0(0), NH1 0 or
Co2;  V is a direct bond or furanylene; ;i is an
aryfisne or healeroammatic gi}up; Z z is a dire Iona,
a %NH, CORN or NHCONH group;  .'g is an aryl or het
rearoniatic group; A3 7G. is C"'12 or NIP,1; Z5 is H,
iH, 0(01071 or F(0)(O )2;  A is, OR1 or FHR,; each Al
is inn epee cen4ly ill Or an alkyl group; eac ; A2 is
s dependently H or a ON, OH or SMH3 grow ; and
;'a0100E 104 F''"/ 9'c.: 314. kbk 4S/f{a,-a/56  or ,;
. pharma.c,. uu.3cz4 acceptable s '10 sc `4  o'
yH,)C,W:W''v ~ i# }ail thsre2:Ws, 2, A c: arnianund
arc dtdo, to t,iai+ 6 t it rein2 2 is an 'ta 9p''vs
y9Certa . A Vona a9nd ac ct Ing to clairr, 1 or ,aim,
wherein 2I is r:'6 enyicnes,  



i tiohenyflena, th;,ro 11en;ylene, -0hiop
eny+{,*.rr.a(?1 nyp), `ahiCph'enyi0ne(alkvi),
fE~l'd'p. yOe Lt:, flt'-62or py idyiene. 4. A
compound accord ng to any pnre'co dirt maim wherein
23 is an ar'y'l  group. 5. A compound according to
claim 4, wherein Y* is. an ary(nitrro) Or  10
aryi(amindl ttr up. 6. A compound according to any of
cairns I to g, wherein Z3 is a  L~anzofussed t -mar
red ring c r ntainieng one or r nom heteroatoms sie
ts,i from  N, 0 tar S. 7. A compound as;a;+:;rc2ifa
to claim x 8 (4k;= v 73 is rt, ", ?,'r,ls9rd.3dkk
gapa.  5 8. A compound according to any preceding
claim f=, a use in therapy. J.. A
4+or'Q7j-)}xdiaccor4!'ing to ai `4a preceding
ci6a.im, fo use in slimulating  serve re air. 110 A
cam ind according to any of claims 1 lo 8. for use in
the `s re trcent of  i-teur4}rt.?gE',`erat cn. 2f 11.
A compound according 1?W any of claims I to. 8, for
us 'n the treatment rof  cancer. 12. A compound
isWcorrgng to any of clair;:ls 9 fe d for us t';
immun system  mod4ulatio . 1a,. A rn.ethod of
stimulating nam stair, using a vodraas rued according
fe any  25 of claims I to 7, 14. A method of treating
rleurodegenaratian, u 'ng a c ^tnpound according to
any a ca ms 1 to 7. 15. A met d of treating cancer,
using a ccampourlt;'. as cording to any of  claims 1
to 7. 30 16. A method of immune system
;F..;rodulation, using a compound according to  any
of claims 1: to 7. 




