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1 Use of cyclic anabaenopeptin -type peptides for the
treatnment of a condition wherein inhibition of
wa@ arso396pept | dase U i s beneficial, novel PCT/SE2004/001568
anabaenopeptin derivatives and internedi ates thereof.
The present invention relates to novel conpounds, and
pharmaceutical |y acceptablle salts thereof, which
i_bi bas c carb 0X tid ses nor e c c
cié“gbo gﬁg S U ERY ? SRR L@ee@%é%hf“ly the
and traeat‘?fg}ﬂ V\H’éﬁ +on 1
|nﬁ?ﬁ??¥$ﬂeBF 2aFBox Eptldé§e U §nﬁ§ﬁgﬂl ral | éﬁgﬁ
aseLAPRABBRPRLAR h Pﬁ%%ﬁﬁﬁ%ﬂm ligydin BigSE
ti §8@BcOoht heroscl erosi s, adhesions, dermal scarring,
cancer, fibrotic ndltlons nfl ammat.ory di sease
¢ DBE Brebe denEPR relAFTI0 I@@Fﬂémpw@ .nh@amﬁeﬁgcaify Hacptable
salts tﬁff*@@f“%% (B REAE oL SHEPRIdEs FlGre KA EbbHPepridase U,
and thum va.mlbe mdﬁmmeqsevannom et Ggymentcopdismssswhernr inhibition of

carbo SRR (R LRSI TR Ge SEORBAG: S0k B RESHGIEUP Y 1 lood and

tlssue' emfé?%dlé}ﬂsm %Hh@sul;ﬁ%aﬁéfﬁﬁﬁwahﬁfg Eé’n@e‘icﬁlﬂ%ﬁ@ E@n(ﬁﬁbﬁs inflammatory
hereof, as active ingredient: and to the use of the

dlseasa:t; and/téaomdmm wihicht teae fitsforh avi ntaéning oneaticvaimgriradylanin levels

in the bty T tyfily A3 B AL RRRRE to LaRbr B FileehlSh for use in

therapyh® $8eesasdabt pap&htibn HF Judh Byw RbagiBulds; th phaeddce@tidad Bompositions
of plasm nogen I s the central process in

contaipingrat %ﬁ?ﬁwespompﬁénfé pithe agyeniaen, or Aspherageticg lprcsgpiable salt
thereo‘?,I a%sa@h{;«% re%i?ﬁ%? 'gﬂd'tg’ lfh%qlsp ¥ {hg%cﬂb@???ngggﬁl 13%& Yah¥aSture of
t1ssue-

asm nogen ac I'vat or
medicamekts lfasthe meﬂe:abﬁmmhnﬂg@ubmt ivator (u-PA). Initial

p radatlo of fibrin generates
g&’é’é’&’i}'s%sé Hie 87Ul i s5eics @iy tie Feactiont tpaulgiae ip ¢ degradation
of ﬁbﬁﬁ b Pgatsﬁfnrp' THH 2GRS MR R W%traﬁr)ﬂ&gss in fibrinolysis. The

pl asm nogen bound to fibrin 1's nuch nore teadil
cleavage toif phsmchagon pd prodice plasminfis asopimishedby the Iﬂaﬁnsmogen activators,

. chani sm provi.des sitive feedbac ul ati on of
tissueylie FER OB AHEE [ e OB R OB PLTHIILSR €oRgST (1-PA)
Initiall f1483diR AbyaiRionSorEMRReMBaRE c&BsLy eknGRM)lysibksiFied kif® serve as

Known as pl asnma carboxypeptidase B, active thrombin

high adGnity/bindinE sites for phsminseen. &lm%plta@rmmgmlba}md to fibrin is much more

readllg%%t%zc(%{iqg %@d iy ﬁmR rrg) GA HHoEe Rlﬂ%s%éﬁ%gﬁ r\;ﬁ'élrz]lgl%sc‘ & positive

coa
feedbidkbegm@dxmﬁiﬁﬂmmsﬁsts pr ecur sor proCPTJ by the action

Ong ro(t)’gcheeoeln%glgé:nogsn 11%11b1tors to fibrinolysis is carboxypeptidase U (CPU). CPU is
also known as plasma carboxypeptidase B, active thrombin activatable fibrinolysis inhibitor
(TAFIa), carboxypeptidase R and inducible carboxypeptidase activity. CPU is formed during
coagulation and fibrinolysis from its precursor proCP'U by the action of proteolytic enzymes,
such as thrombin, thrombin-thrombomodulin complex or plasmin. CPU cleaves basic amino
acids at the carboxy-terminal of fibrin fragments. The loss of carboxy-terminal lysines and
thereby of lysine binding sites for plasminogen then serves to inhibit fibrinolysis. By
inhibiting the loss of lysine binding sites for plasminogen and thus increase the rate of

plasmin formation, effective inhibitors of carboxypeptidase U are expected to facilitate

fibrinolysis.



such as thronbin, thronbin-thronmbonodulin conplex or
pl asm n. CPU cl eaves basic am no acids at the

w@ 200503961t ermi nal of fibrin fragnents. The | oSBCD§E2004/001568
car boxy-term nal |ysines and thereby of |ysine binding
sites for plasm nogen then serves to inhibit
fibrinolysis. By inhibitidg the loss of |ysine binding
sites for plasm nogen and thus increase the rate of
plasmn formation, effective inhibitors of
chmmpcthda%guam@neetbﬂ@mm@amc fcidisrepertes as a

carborypgptdAS N Ghiore WP EER Dy bl DB B i Lo B P,
Hendrikd D bésta0! Bid¥Rinicd m%hyswatmﬁ DO 099Ty 86a2, been shown
to inhibit CPU Hendriks, D. et al, Biochinica et

Bﬁnméflgp@thylmmpwﬁumme 20105 repertgg as a carboxypeptidase N inhibitor.
0 Jj
s nore GBS RO BEHRRLAHSRR SyGLCP LB BRD e ln, T

JournetI@ﬂBmlkﬁgicz{laiﬂlebﬁ@@ 33@@9911)321833L®1&3SCPU Eaton D. L
et _al, The Journal of Biological Chem str¥ 266 )

2¢BYdnhibrers arecdiesloser i Q100706580 AVELIWST 7i W3/ 13556 and
WO o%gﬂ%i% @aﬁﬂ&@ﬁ a?%? L wfft{o%]c%ﬁ?a%nﬁgg CPE HAl Q%P%]?@a fhrombin

ceutic ation containing a
inhibitonisi dmdlcmed anW@o00/b6 bithi Inh1hmbrsmﬁp1>zsmascadnox§zpemﬂdsa B axa@lisclosed

10 in Wil PR Gaa ROWS 55T oduu LR A o SRUBEIser this Pandass,

WO 09/?)61%5'2.@@%/’@ /salsesed in WO 02/ 14285 V\D 03/ 061652
and WO 03/061653. Cyclic Anabaenopeptin ﬁ;pe pepti des

aCycliti Andbasmypeptn-typetpeptidasraon diselpsaslis; Ta edreg Leiters, Yol. 36,

I

36, No’3%33pp’53@§3 50389595)J7. N’dﬁtProJPr((Dgl%)(599@/5)575%&?@13&%5 Letters, Vol.
Tetrahedron Letters, Vol.

38,
15 38, Nq. Boom) 5525628, (e J. NeoPryd. 6((1)9%73@1142 14TeT@téﬁbéélﬁ0§|§_E(A993)

6719420 Bloo AR SO0 TSRS 1B B0 106 ahecron 5

(2000Y25-T33 golge{c) Ngii ggooﬁ& gmno:asz:;s? NﬁS?rgﬂZ(&BOI)JM Nat8 1053;

Teteahy g S45402) 5R63-607 e | e RrouAa05)) 89 1314989150, The
SYRS Bt 1S<Hf cymc' W@iﬂgﬁ{&tﬁ filo4R%e &@&B&é@ﬁﬁ Jiufhal of

di scl'ose Jour nal em stry, Vol
20 OrganppCEe:hﬁth—rﬁZOrS 6@119[96)99 -62 {13 (Aﬁ@%);vamﬂjﬁagmd‘te&hemle Internatlonal

Editiop, BEIetS: Nor B Tt 19as 1 Risun e B Bisnd B poitaSunds of

formufaq@yul @ (1): (1) or a pharnaceutical ™ acceptable salt
or solvate thereof or a soI vat e of such a salt, are

sy

N N
RY g o T\V R

R’ O

@

or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt, are
25 particularly effective as inhibitors of carboxypeptidase U and are therefore useful as

medicaments for the treatment or prophylaxis of conditions wherein inhibition of
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particularly effective as inhibitors of

carboxypeptidase U and are therefore useful as
wore@sosgsent s for the treatnent or prophyl axi s PET/SE2004/001568

condi tions wherein inhibition ofcarboxypeptidase Uis

beneficial, for exanple in the treatnent or

prophyl axi s of: thronbosi $ and/ or hyper coagul abi l'ity

in blood and/or tissues; atherosclerosis; adhesions;

dermal scarring, cancer; fibrotic condltlons

carboxypeptadasailos perkisisdsfos exarapielit the ftreatment pr propkylaxis of:ghombosis

and/or ylpg}cal ol r}ﬂh Bi}ﬂoogga%ﬁ&ﬁ)tlssru%? Y, qr%hs%&lrss\ésg:aglll 3 thgermaflgcamng,
cancet; Eﬁbﬁftictc%ﬁdﬂbnﬁ GRifldrRdalef dist888 esndilo@ Whith b@ﬂiéi‘it frohnk Inaintaining
protein proteln S or heparin cofactor |

or enh@ncmgjbmklplrdpv@@m the bgd,x)@ L m@mmal (@ich L) man) protein C resistance;
1nhen%§tolr Q&ﬁ h%lﬁcfé' getseiﬂ tahg m Y r%[e%??‘é@r%égetu? §Q)?‘ 'E'eﬁlann cofactor II;

arrn in uce hr o peni

cuculzftb@fdrme%msslﬁ)ck MAfRalAsing hﬁﬁpﬁ@gﬂio&plcpaﬁtma@s Hhypeiholiospteinemia;
arterial thronbosis (for exanple i.n nyocardi al

heparipipdced ﬁgﬂmbmmwrae dgfegs walibrpelysiposneusthEuabasis; prlgonary

t
M
thrombassumbasbé strelfet onpenphérel atenihl thrombtm@mysatmcrymbalnsm a$ually from

i. nf rctlon rophyl axj,s.of re-.acclusion an
the i Pt Py HRRAioB o i B 8 WS ERE BT DO eycgardial
infarcR&H; G ﬁ%ﬁ%ﬁx& Bﬁfbsoécﬂfgﬁdiﬁa{nd'r%t&{o\éﬁrﬁﬂaﬁ’ﬁ ﬁl?a_ﬁl%os%)cﬁfter
coronary” bypass operations; the prevention of
thromb@yslh,rpm@tt@legu%\fr@r@rlumlmi am@nvg@trqn @id) amlswmrmry bypageegerations;
the prey g o{) SBOR saf{g: icro Qtéava Cusc%{a gre/I At 2lkar.
prevaHan ?%faé‘i‘ Pid Hﬂ‘% PresY et Ih e oxr cat itoh or
dissend@ifyte@ itRivasRLA @6&% Metiohi datided Oy Wat@rib, frﬁalhﬁﬁy’ttau\tﬁhe intbtiotbn or
is in contact with foreign surfaces in the bod¥ such
any other mechagisay figriaelysc troatsnent whensblepd i invgntagy with Toreign surfaces in
the bo‘&?tﬁ%ﬁ &S § cﬂiﬁﬁg%ﬁlscxf’a kO Ivg%luf;a?l tgfstpl 25 1é’a?LnYc?S
I Ca eV|ce b ot rea
biologidud prd@thmd vhlges or angritleertmadidahdevgek; ct‘mhndlgmc trestnoemt s/iheheblood is

, t he ch .as durin ar di ovasc lar s ery usin )
in coniply wah R4 SRUERIHE & (e FoaeHTT WS GRS gery using
a hearR iy AEHARreh BhdrroR19EE; e;fféﬁk@'i‘a)@@gf Bherbdc ISR A¥ression and/or

rej ction in patlents SUJeCt to organ
transplanarepitiantimpatomys mbﬁcewmwrmpbhtﬂlpmlﬁptmm& rapal

wanspAlRT SRR oh e et RO a RS AR GoT AT Rovhieh fbrosi

isa cdnﬁr@cfutﬁéffﬁmb férexhingle dyleti©SbsisPpihldAR itrbiit @ikéaSe eg chronic
di sease eg chronic obstructive pul nonary di sease

obstructtePpylmoaany disaagas (i QRIP L @9“18¥6§P1Fi§§§’ dstrrgé SYRrmRGERDS),

o STHSEALE" PONFEATR ool R LT 1 68835l st

surgenyb‘;flhﬂammtatwm(s(lslu Eshas&ﬁnaaﬁhmis eaddsrhembms,, 1nﬂamrnatory bowel
endonetriosis, inflammatory. bowel eases, psori

diseasgs, PEPTASISOT R FTFatiiis); ReHy Qﬁ@@ﬁ%fﬁfé}’% ISRASCLUS a%ééz HET"FS and

Parkuganfdo; B&Mﬁ?&% 1ABAnRa bEAdIR Bdsn mentéiﬁ?iﬂg lof lemciﬁg%\ﬁﬁuyﬁcﬁnn levels
enéfit from maintaining or enhanci ng bradyki nin

(such h@kmieste(laqm hngiwa ygagrfeidurs, povinosary ihypertensiant rehali fhilwre or organ
failurfgu' nmonary hypertension, renal failure or organ

Thus, the present invention provides the use of a compound of formula (I):
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failure). Thus, the present invention provides the use
of a conpound of formula (I):. 11 R13 14 R . 10 / 4/
WO 200R@39serein: s (CH) Y(CH) ; and n are, PCT/SE2004/001568

i ndependently, 1, 2, 3, , 5 or 6; provided that + 1is

not nore than 6; Yis a bond, , S(O , or SS; Rl is

CO R15 or a carboxylic acid isostere such as S(O OH,

S(O NHR15, PO(OR )OH, PO(O?)NH B(OR) , PO(R)OH,
PR )NH or tetrazole; R2, R3, R4, RS and R6 are,

i ndependent |y, Rﬁydrq@en &l ky 12(opt onal |y substituted

by hal oge 3 hydroxy : H14 S( O (C
al kyl ), COOH, CONH
: C(]\IH(C al k I H( ) )) C
cycloal kyl (G ) kyIR7 erlei n c ql oaI kyl ring is
opt i on&IWNsub ituted by hal ogen r oxy, cyano,

aI kyl, CF ,\C al koxy, OCF CNH( NH ) O NHCNE( NH
-4) aI (vvhere| n the heterocyclyl

r| ng i's ' | tDRéd by hal ogen, hydroxy,
cyano, C al kyT, 3C @l koxy, OCF , NH , CNH(NH)
O NHCNH(NH ) ), phen;i/zl -4) al kyl  (wher ei n the phenyl

wherefat Ng IS optionally subst ituted by hal ogen, hydroxy,

. Qﬁano C alkyl, CF, C alkoxy, OCF , NH, CNH(NH)
Xis ( MMI(I&H)) or heteroaryI(C 4)al kyl (wherein the

t ut ed by hal )
mand 4809 210014 SRR L P R
Y is 2 GO, I SO, BHENH(NH ) ) p and q are, |ndependently, :
Rl 1l ors2;, R R8, R9, R10, Rl1l1l, R12 and R13 are, 15
is GQpke penyeabexyliciacrisestes RYeh asp(9)3QH, @(&)ZN'J{EFSH}@ ORnf

I t abl
R R R o T A,

vate of such a salt;
R? R* R*, & and R® are, 1ndependently, hydrogen Ci.6 alkyl (optionally subs‘ututed by

halogen, hydroxy, cyano, SH, S(O)s;H, S(O)q(Ci-s alkyl), OC(O)(Ci.4 alkyl), CF3, C;.4 alkoxy,
OCF3, COOH, CONHj,3, CONH(C,.s alkyl), NH,, CNH(NH;), or NHCNH(NH,)), Cs.6
cycloalkyl(C,.4)alkyl (wherein the cycloalkyl ring is optionally substituted by halogen,
hydroxy, cyano, C,4 alkyl, CFs, Cy4 alkoxy, OCF3, NH;, CNH(NH,) or NHCNH(NH,)),
heterocyclyl(C;.4)alkyl (wherein the heterocyclyl ring is optionally substituted by halogen,
hydroxy, cyano, C;.4 alkyl, CF3, C;4 alkoxy, OCF3, NH,, CNH(NH;) or NHCNH(NH3)),
phenyl(C;.4)alkyl (wherein the phenyl ring is optionally substituted by halogen, hydroxy,
cyano, Cy.4 alkyl, CF3, C;.4 alkoxy, OCF3;, NH,, CNH(NH;) or NHCNH(NH)) or
heteroaryl(C.4)alkyl (wherein the heteroaryl ring is optionally substituted by halogen,
hydroxy, cyano, Ci.4 alkyl, CF3, Cy4 alkoxy, OCF3, NH,, CNH(NH;) or NHCNH(NH,));
p and q are, independently, 0, 1 or 2;

R7, R® R’ R, RY, R'? and R are, independently, H or C;4 alkyl;

R¥isHorCiy alkyl; and,

R is H or Cy4 alkyl;

or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt; in a

method of manufacturing a medicament for the treatment or prophylaxis of a condition
wherein inhibition of carboxypeptidase U is beneficial, for example in the treatment or

prophylaxis of: thrombosis and/or hypercoagulability in blood and/or tissues; atherosclerosis;
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met hod of manufacturing a nedi canent for the treatnent
or prophylaxis of a condition wherein inhibition of
w@ a0080396pEpt | dase U is beneficial, for exanpl ePCTISE0e4/001568

treatnment or prophylaxis of: thronbosis and/or

hypercoagul ability in bl oo g and/ or tissues;

at her oscl erosi s; adhesi ons;”> dermal scarring; cancer;

fibrotic condltlons |nflannatory di seases; conditions

whi ch benefit from majntaining or enhanC|ng br adyki ni n
adhesmes/,éllegnalrscarﬁégmyeroﬁb@ﬁﬁ@mgow% dffnemateangiseapeso enditions

Wthh% %l&?h rc}on?ngﬁ%lt?th%e re %ﬁ&c%{ 1? 1G5 lg%g 1ﬁltﬁ{:ﬁoe<§'rdﬂ mammal

eln

(such a@ﬁla@)t protdih IC mlmnbaﬁmfeyxt@r orsjqnire@ deftodsices @i afnmﬂraﬂhbmgﬂ
.anti phaspholipid ant i bodi es; hyperhonné%stelnen1a
proteip @pﬁ’iqtfﬁn (R GOl GIESHIATY OT rittisshacls girculating
antlpho's]?{ Qil Qﬁﬁhédlﬁ% g@f}%ﬁ?‘iﬂo rﬁqae Xﬂaeﬁrhp eh%ﬂny[?ﬁokﬂfc ac%f% ﬁia}m{)b%penia;
defects i ﬁbmtdlysm venatsahiombsy] pdmohimycemiodiss; briared tirbmbbsis (for
r.peri ral .arterial thronbosjs); system c enboli
examplg aﬁmvvfarﬁ? ighinfarerion, FRyiahle a?glﬂagsf%r@mbaﬁls%ﬁﬁﬁq strokt Peperipheral
arteridl 'ﬂﬁﬂi‘rﬁagﬁs)l ?}fstenﬁe RidbbGbiR v frdih ANSHHAR! duiMe %ﬁ{a‘# ifBtillation or
I nfarction;” the prophylaxis of re-occlusion”and
from the éﬁftemm@e eﬁtetrettansmprad myontrdial gifangfiomthe prophidaxiy of g-occlusion

and rRGRGIAFES Do b B3t A BRomb b, PR ol g fal
1ntervéﬁrcﬁ1'(P"I’l’)’faﬂﬂlc§roiﬁf}EEyp% C}S&Mfoﬁgrtﬁe phsemamCafirathrotHbes ¥fter
in general; dissem nate nt ravascul ar coagul ati on

microgyeeE @ yatsaler Syrgary imgenerpl; disserainated intrvesquiscpeglasion caused

| by bacﬁgﬁfelx, %M;%_E]l? 1 ?ﬁ%ni{nﬁo'{;catlbg E&?u ércmggh%ﬂlts{}ﬁ giggiggl?{ac g'hzgﬁl@nt

orelgn aces in
when dfod ésiwoatacowith fareignaarfiteslin gedividy, suchas udsalar grafts, vascular

cat heters, mechani cal d’@a b| ol agi cal prosthetic Vﬁ| ves
stentSOYasgﬁex cthiisrs. merhanicalqeg bidogieslpresikatiprvalves prampeher medical

devwé"%?ig@fgﬂ&’ gre‘a e'nf‘w'ﬁ bRk 1§"fntc§nf5€fj\'vﬁﬁ‘ }neﬁﬁ:‘él &&3cRWhEidd8he body,

rlng cardi ovascul'ar surgery using
such a& doeing t:arkiwvgsamim Isulrgeryomsmgw heerivd ataghins ;or pr lgeimodaatysss;

prophyéf(gt@{t]f%%]grsq%%ﬁl%r t :pggé)réss {ﬁ@@%ﬁsﬁ?ﬁgﬂ%&?or}lslg p%génts subject to
organttfaﬁmﬁ‘ltﬁ[btnafdrQ:Elamf)férre@éi AR Rardt SN idhifRePhdirahdt@Ation and
i nhi |t|ng t unor naturatlon and progressi on; any

progressiat anysanditiontin whidi Hrress ts 4 contritding fadsen (forgxpaplesystic
ﬁbrosg{ gxrélglongxé%b%ﬂt(fé/ élgéa%e g%ﬂr%%{c dbs%étf%ng)%[ar%{gﬁaa? glféézésg (COPD), adult

ronic obsStruc

resplré@mues@dyﬂdrome SARDE) ofiyrothnsdul iy sislysial rfﬂﬁretlc( ]ARg)Sisease or fibrin
flbronuscular dthﬁlaSIa flb tic Iun i sea

deposits By the eﬁee m@chq;_urgi;g qnﬁrﬁaw Scas ag él;tl%ms
endo%&%&ﬂ%d&ﬂat@%@l%s@%e@ %on%ﬁ Blr ét@)ﬁus, dermatitis);

ométriosls ammat or di seases, psoOriasis
neurodegead:rapva:dldeeasrﬁe&uictx ias Alzheeners ded) Bmmratmsz er dmde@mssknswnho

benetf S8 RTINS RGP R G ARBTG5 SOSREI AT A, aogima, heart

failuré %ﬁﬁ&m@s rt8fsiOy, RENAl SA1Rir® By 01?5.‘19 fmre)hear t failure,
| monar’y %Perten5|on renal failure or organ )
f éril thgceptext of the present invention, the term “therapy” includes “prophylaxis”

unless there are specific indications to the contrary. The terms “therapeutic” and

“therapeutically” should be understood accordingly.
In one particular aspect the present invention provides the use of a compound of

formula (1), as herein described, in a method of manufacturing a medicament for the treatment
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In the context of the present invention, the term
"t herapy" includes "prophyl axis" unless there are
W@ p@siosdee7 i ndi cations to the contrary. The terPGI/SE2004/001568
"therapeutic" and "therapeutically" should be
under st ood accordingly. In one particul ar aspect the
present invention provide§ the use of a conpound of
formula (1), as herein described, in a nethod of
manuf act uri ng anemcammtforthetreMnEMOr
or promwmbﬂhr@nws1smd®lrbwp¢rgoa@nbbdﬁy liry plopd eadfaf tgsues;ty in

r tissues. he ler05|s

atherod R fts TRORE odnah SRR B9 SUBARR: & a ConlliBin Thigh benefits from

maintaiihg Br Qlﬁiﬁﬁéllng SraddyRINinT R Bl &l thie M@ Of & AbAkEAINGuch as man)
bradykinin | evels in the body of a manmal (such a

rﬂarapotheh aspeelt the proseip deentipe psvedse te ysqwnd ﬁwpmomdwﬁ fgasgula (1),
as her 865% ec? fln q oS haL ne#ﬂwhq (_f)'? f'?leéwzimer?tsfop&lr edtment t ot

eSCI'I In a urin I canen

prophyfl@xis bﬂﬁrém&&ﬁmﬂformypéfc@m%bﬂmﬁn Bfooﬂhh@ﬂ?ﬁb €isduss;aftbr&iclerosis;
hyper.coagul ability in bl ood and/or tissues;
Fibroti, ¢ pAck R} eF pemeditiqn; whigh benctish P aigtainipe or enhanring bradykinin

levels ﬁ?ﬁé\g :%()?ﬁ |B?£ Frfa n}{]egl ?%ﬁr?ﬁ%h gﬁag% %P%%aﬁfglﬁg Hﬁ%gfchx?‘gﬁtc %)r ghse treatment or
prophytai} pf thosmbosinqridéordrypentbagubability fim bldodent/oe dsswent or
A S BT S O AT o coe

all sucBfo:Shs dn@l ﬂlﬁ(ﬁﬁ@&f ﬂh@ret)Pﬁf'ﬁl #0Fortibss. PR EHBGRLe éﬂ&ﬁﬁ@ﬁlbﬁnracemlc
covers all such forns and m xtures thereof in all

mixtungs @lpbmuabm@d WRGEH pEueRefHO; e@ﬁ@ﬁ@ners arseitluin thecsogpesf the

eq aI £pan
presenf RO s SAG RS nd M R ] b BL-BEERS £ possioe
are withiS theliopislarsingegtiddiat al | possible d| ast ereoneric
fornms possible are within the scope of the invention.

Coppotes of forreial) ar be indhmfose qf selie Spisehis saltsdndugq acid
addltl(i?l;g&; Q]#]‘?loar% J{é}/ﬁr(ﬂ&?@ 1@‘2 %rrglctag%% 'hg ?Ag{lﬁﬁg Eﬁ%gpl?ﬁe, Qulfate,

acetatd) ldplasd, &ymaulef mh&ateataeﬂrm eitralé Enxala&t, enetiamemr fonete or p-

mal eat e, tartrate citr at e, than | fonat e
toluengukDPESHRRBS B FE el SIah S TG R Sxarmple

sodlunz gi‘ fx@tassﬁ{ﬁ RBa1B%ran aﬁéahﬁé barffEhatal SA (E o dx@fnp @R eSiuth or calcium).

um or potassium salt) or an alkaline earth.metal
sthe te(mﬁmeddamdbrmtm@stwgm or branchddcilkyhgrodpheving hiol4 darbon

o T L5 S5 T R A B o

1so-bu§}11|‘s\éh-b|ufyl|aﬁ&i€érﬂ3[ﬁl ethyl, n-propyl, iso-propyl,
butyl, i so-but yl, sec butyl and tert-butyl._The term
aThfbs@ym radkoxy dAnetesgn albylgas YD, Whereeallyliy straight or branched

ehain Qe BBl et 11 uor o, chi or o

bHelwvgemdludes fu¢opthlom, bfoamo @xiaiogd tut id, freaamplel finaropehloro or

bromo).

Cycloalkyl is, for example, cyclopropyl, cyclopentyl or cyclohexyl.

The term heterocyclyl denotes a non-aromatic ring containing carbon and at least one
(such as one or two) atoms selected from nitrogen, oxygen or sulphur. Heterocyclyl is, for
example, pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl.

The term heteroaryl denotes an aromatic ring system (for example a mono-cycle or a

bicycle) containing carbon and at least one (such as one or two) atoms selected from nitrogen,
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bromo). Cycloal kyl is, for exanple, cyclopropyl,
cycl opentyl or cycl ohexyl. The term heterocyclyl
wa@lewsHeEs1a non-aronmatic ring containi ng car bonPERSERAD4/001568
| east one (such as one or two) atons selected from
ni trogen, oxygen or sul phur. Heterocyclyl is, for
exanpl e, pyrrolidinyl, piﬁbridinyl, pi perazi nyl or
nor phol i nyl. The term heteroaryl denotes an aromatic
ring system (for exanple a nono-cycle or a bicycle)
oxygew onswWphirn dleterpryh isfed exampledyrang haophene pyarele ngazote, isoxazole,

: : | f i 1 sul ph
thinzofgy PiORIIETY R0 RY iplhinabRbp i RS el iz St iz 41
triazol@XB#dlRolel FRXEAS pYriddhed potiRidihd]ipfeaz@esindoW ta@pigthyridine.

|soth|azoie, oxadi azol e urazan, [l,2,3]-triazole,
[ Rhenylgikyltis fos gwaraple benzydpatohenylerd-gi ne, pyri dazi ne,

PYL LAl dl ' [ ht hyri di ne.
iy Al RUEREiole, R e L C D et . 22y
Ol elecwmilgialay Ky, for xandple, igdod3pfimetisy.cl ohexyl met hyl .
Het er oal kyl al. kyl is, for exanple,_ indal-3-ylnethyl.

I
HEPrseg a,lksdﬁf}ii@r qrgmp eepipg;égn%pf-gl,methyl.
LB Skt b i) 38 e BRR o B REGTD

wherein: s (CHR"; R isdO RJB; R2,is straight-chain
al kyl subsgpi tutled at]i y Nd , CNH(NEK) or

NHCNH( NH ); (tuted py NH , CNH(NH )
Or NHCNH( NH ) ; N R*l east one
ni trogep ato i ni g heterocyclyl

0
substiRurelshwit(ﬁ NH , CNH(MH ) or NHENH(NH );
heteroaryl Substituted with NH, CNH(NH ) or NHERH( NH
); phenyl s rhgted witlf NH , CNH(NH ) or NHCNH( NH
): heter@fyl{C J) supStituted withNH , CNH(NH )

Or NHONH(NH ) ;~ pRenyleC hal kyl substituted with NH

CNH(NH ) OrNHCNH(NH ); or C cycl oal kyl (C ) al kyl

wheregbstituted with NH, CNH(NH ) or NHCNH(NH ); all of
~ the above rings being optionally further substituted

Xis (Bsk)ane or nore of: hal ogen, hydroxy, cyano, 1-4 alkyl,
R‘B(&g 15.al koxy or OCF3; one of R3, R4, R5 and R6 is

i ndependent |y, hydrogen, heteroaryl (G -4)al kyl
R? is stiahpde-ehdin the alket erbegtuydd at ite Gerirsmeityi NHa| CYHEEtdrt ut ed

q¥ hal ogen, hydroxy, cyano, alkél CF3, 1-4
NHCNH(NH,); Cs.s cycloalkyl substitited by NH,, CNH(NH;,) or NHCNH(NH,);
heterocyclyl containing at least one nitrogen atom; non-nitrogen containing heterocyclyl
substituted with NH;, CNH(NH;) or NHCNH(NH,); heteroaryl substituted with NHj,
CNH(NH,) or NHCNH(NH,); phenyl substituted with NH;, CNH(NH;) or NHCNH(NH,);
heteroaryl(C,.4)alkyl substituted with NH,, CNH(NH;) or NHCNH(NH,); phenyl(C;.4)alkyl
substituted with NH,, CNH(NH,) or NECNH(NHS,); or Cs.¢ cycloalkyl(Ci.4)alkyl substituted
with NH,, CNH(NH;) or NHCNH(NH>); all of the above rings being optionally further
substituted by one or more of: halogen, hydroxy, cyano, C;.4 alkyl, CF3, Cy4 alkoxy or OCF3;
one of R?, R*, R® and R® is independently, hydrogen, heteroaryl(C;.4)alkyl (wherein the
heteroaryl ring is optionally substituted by halogen, hydroxy, cyano, C;.4 alkyl, CF3, C;4
alkoxy, OCF5, NH;, CNH(NH;) or NHCNH(NH3)); and the others are, independently,
hydrogen, C,.¢ alkyl (optionally substituted by halogen, hydroxy, cyano, SH, S(O);H,

S(0)¢(Ci.6 alkyl), OC(O)(Cy alkyl), CFs, C1. alkoxy, OCFs, COOH, CONH,, CONH(C\.¢
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al koxy, OCF , NH, CNH(NH ) O NHCNH(NH )); and the
ot hers are, independently, hydrogen, alkyl (optionally
waawsosdsut ed by hal ogen, hydroxy, cyano, SH, SPC)/SE3004/001568

S(0) (G -6 alkyl), OC(O)(CaIkyI), CF , C al koxy, OCF

, COOH, CONH , CONH(C8 al %I NH , CNH(NH ), or

NHCNH(NH ) ), C cycl oal kyl ( )aI kyl (vvher ein the

cycloal kyl ring is optlonally substituted by hal ogen,

hydr oxy, cyano, al kyl al koxy , NH , CNH(NH
alkyl))NHh NH@IH(I 1, 97) NHEétIé(NH:z}))c Cyts @Yclpdkklw JO&umlr(mh@rmm‘éle

cyoloqﬂgftgg%ﬁ t{pda'ag &s@%cgby P44 éaﬂyks bStlthtloel%k AL, G, Cis

alkoxyz, It F,, NG SNENED) M—t@ﬂtﬂt\t}tdwﬁz)) B&@f&%’&lﬁ@ﬁbk 1 Wherem the

wherein the hen rlng i's op fi onal y subst %
heterojgy¢lplgansg is @yamﬂly subgtetwe by:hallogym, hydpxy, eypna, 4@1;@;1 CF3, Cr4

alkoxﬁcﬁ%ar W ?%m %< ?W w P %gnyg@t‘ 4l {yherein he i ghenyl

ring lsxqitﬂoﬁmg} étﬂﬁsﬁﬂutbﬂfbythaldgén mydb@tyo Qﬁho Gyﬂmﬂy CPQ,}@]rHCalkoxy, OCF3,
CF , al kox Or NHCNH( NH )

N, ENEX ) NI SN pelegoary(E: @alkzl 31 Ctprenmgie hegrodgyying is
opt10n|§ill} Wﬁ%&t% Brillg%%r ﬁ%ﬂgﬁ? eo?E{l&g 14 g«)y %I%,F CC Ql!kg)\(y, O(%,NHZ,

CNH(NHD rmNHﬂtNH@IHIﬂ) acceptable salt or solvate thereof,

Iv e, of ult}asalt In a further aspect t he
Pandﬂraé% 8H¥’I ovi des a compound of fornula (1):
7 ROVR A4 Ul 13n [ trai ght-chain
R,R IRkylli SIE b)slt{??ﬁ? g\d gte Rlillti%p%tl g@rﬁt@ﬁg{sor@ “N ﬂfﬁ CNH(NH ) or
1SIT:II-REII\$|(W})1 ard, al kyl (such as CH(CH )CH CH or CH CH(CH
}%2) m nopyri di nyl ) methyl (for exanple
tidin-3-yl)nmethyl); one of R3 and R4 is

ora pKleirEHi@éutﬁaﬂ’}L i&éﬁt@@l@s@l‘ﬁ at salvae Bfekd dfUdretsobiatd 16l Sack b salt.
ilgr oxy; and e other is benzyl (optl onal |y

a furthgr aspepithe aresers invepteRyAVidss acomprynd ¢fforruladD:
CH(CH)CHCHorlCHCH( 8) ,

I W* IGTE#R_MRZ

/ ey
> 77N N
R’ 0 .o l3 \\ ’

12

wherein:

R'is CO;R"; ,

R? is straight-chain C,.¢ alkyl substituted at its terminus by NH,, CNH(NH,) or
NHCNH(NH;); C4 alkyl (such as CH(CH3)CH,CHj3 or CH,CH(CHs),); or
(aminopyridinyl)methyl (for example (6-aminopyridin-3-yl)methyl);

one of R? and R* is (indol-3-y1)CH; optionally substituted by halo or hydroxy; and the other is
benzyl (optionally substituted by halo or hydroxy) or C,4 alkyl (such as CH(CH3)CH,CH3 or
CH,CH(CHa));

or R? and R* are both methyl;
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or R3 and R4 are both nethyl;R5 and R6 are,
i ndependently, alkyl (for exanple CH, CH(CH) , CH(CH
w0 aisasee0or CH CH(CH ) ); R7, R8, RO, Rl11l, R12,PEI/SE2004/001568
andR14 are H, R10 is alkyl; and, R15 is Hor alkyl. In
anot her aspect the present invention provides a
conpound of formula (1) héi ng the chirality shown
beI ow R13 R12 R8 In an aspect of the invention X is
In a further aspect of the invention RL is
anm%amed@mdmw Cs-¢ Bikyt (for a@campkq/@}lé,f@ﬂ((&%aénﬁ}é(CHa)CHzCHs or
CH Cﬁf b I n anot her aspect R2 is straight-chain 1-6
2 Jsubstituted at its terninus by NH , CNH(NH )
R7 RSQQNI-]@NHI(INI-RW%@R&IE{WH (such as CH(CH )CH CH or CH
L ;. or (am nopyridinyl)nmethyl (for exanple
1SC64&HﬁY @p9Yr i di n- 3- yl)methyi). In a still further
the invention R2 is 1-6 al kyl (such as
18?‘2%%&%&1{ CH(CH )CH CH or CH CH(CH ) ), benzyl, or
ST @iotHer aseai the plesbntdh¥etios phsides utcdehpatind b fdr@al (Msaving the
by NH , CNH(NH ), NHCNH(NH ) or
Chlral%SWWWi din-3-yl)nethyl. In another aspect R2 is
strai ght-chain Cl1- nal b substltutedR@t its term nus
by NH , CNH(NH ), HCN NH ) or
(6-am nopyrl @rn- 3-1yl ) hyl, X—I—n——yet—amot
t he |nvent|on4 in onI (wherein e indolyl is
optional Iy éﬁbs 1tut d by one or nore of; hal ogen (for
exanpl e chloro r o~ chydr oxy) , "4Ral kyl or
benzyl (optionally 3ubs i tut ed b hal agen (for exanple
brono) or hydroxy). Nofgp% he i nvention
R4 is CH indolyl ( relnthe ndonI is optionally
substituted by one or,nmorN_of ; haI gen (for exanple
chloro or bronp) or dr oxy):; alkNyl 1 tsuch as net hyl,
i so-propyl, CH(CH )CH CH or (cCH ) ) or benzyl
(optionally substltuted by ﬁalog n (for exanple brono)
0 Y pect of the invention R5
a%%%g%(te&fﬂfen %%‘é{n ent H’J‘ Ikyl (such as nethyl,
i &oa ftrthey hspe@HEEhe Jn@EtEH Bris OB,RH(wakerin)R ' s an 64 hebkyl (for
exmn@g ect of the invention R7, R3, R9, Rl11l, R12, R13 and

Y- al | H,

In another aspect R? is straight-chain Cy.¢ alkyl substituted at its terminus by NHy,
CNH(NH;) or NHCNH(NH,); C4 alkyl (such as CH(CH3)CH,CHj3 or CH,CH(CH3);); or
(aminopyridinyl)methyl (for example (6-aminopyridin-3-yl)methyl).

aspect of

In a still further aspect of the invention R*is Cy.6 alkyl (such as iso-propyl,
CH(CH3)CH,CHj; or CH,CH(CH3),), benzyl, or straight-chain Cy.¢ alkyl substituted at its
terminus by NH,, CNH(INH,), NHCNH(NH,) or (6-aminopyridin-3-yl)methyl. In another
aspect R? is straight-chain C.¢ alkyl substituted at its terminus by NH,, CNH(NH,),
NHCNH(NH) or (6-aminopyridin-3-yl)methyl.

In yet another aspect of the invention R? is CH,indolyl (wherein the indolyl is
optionally substituted by one or more of: halogen (for example chloro or bromo) or hydroxy),
C1.4 alkyl or benzyl (optionally substituted by halogen (for example bromo) or hydroxy).

In another aspect of the invention R*is CHyindolyl (wherein the indolyl is optionally

substituted by one or more of: halogen (for example chloro or bromo) or hydroxy), C;.¢ alkyl
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In yet another aspect of the invention RIO is Cl1 4
al kyl (for exanple nethyl). In a still further aspect

w0 b@siospsent i on provi des a conmpound of fornul a PCY/SEdDLEDIS6S
is Compound 1 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,
14, 15 or 16, of a phar maceut i cal" accept abl e salt or
sol vate thereof, or a sol vt e of a phar maceutically
acceptabl e salt thereof. The conpounds of the present

i nvention can be ared by nethods known in the art
(such @?matbal,osgbn@pylo ng)éiﬁné“&%s asfCHakaHETbY) or bengyh(optienally

ci ated that ting nethods of the
Subsnwt? t?ybl? %&ﬁor ef(argy(lgr%? Y@ﬁ@d%gﬁﬁt hat functi onal
giou ARtRf adpatesEsingtaicnRod RfsareEydependertly, 0 alkyl (such as
rot ect edcﬁ/ E rot ecti ng roups. Functional groups

$Q;1qrqpty o 16 &Ha)dncl ude hydr oxy,
BES. RO I q@b 4
groups 4fr ? h@'fﬂv{éﬂté ugé tf}{dqiyl Si Ieklp H&R(I 4B .

dhaygtlgabihlyf a@eéty)lf t}(efmvmmarﬁi? & @larauth(gdrd:maplmawlw
tert yl di pheny sllyl or trjimeth

tag ﬁmﬁy ﬁ%Pﬁ% e {ypRtiqh groyid e%f%&%#ﬁfpmla (1) which is
CompB&idFY) 2%y HES ey h, @@dlfﬂ 1"['3'1@ CPSY lP@ NBYdr-1656f 4 ﬁfi’c{rﬁlaf:eutlcally

prot ecti ng groups for carboxyl ate include al
acceptableydalt of eolyato sheytofaemh svdvaty bf ephasmeceusigilinidceptable salt thereof.

raft Shopp st B3R R PR ERRas e odgovm in the ar

or andUHAY It@ﬁﬁé(iﬁét@&ﬁ)b'f ExdmpledSanal. Flt’ WIESS Api@e@itod Bt Wwhen adapting
described in 'Protective Gou in Organic Synthesis'

methadp iof theddenatuge or of Rxamplesehandet at.funpthmﬂ groups of intermediate
compoqndes‘)f% é/n ﬁe%& % CB e r%?ec{eﬁ%afgﬁrotegﬁ}gpsgo%se GhintBo@ %POQJpE'%mh it is

r resi

desuaﬁ}a”tﬁ @&mmﬁmm&d h}@-rdib@f, bakypfieteaxy buing groupc iSditsls proteting
- chlorotrit chloride res E conpounds of
groupg &rrhyﬂép}qy ipglpde 2 Hevdsplyt erpdipeyly &eliy éorae’@afﬁg

A

methdv(b/hietl'ﬂyﬂﬁ, HehdylBlymethyl and 4-methoxybenzyl. Suitable protecting groups for

carboxylate include allyl, ethyl, tert-butyl and benzyl esters. Suitable protecting groups for
amino include tert-butyloxycarbonyl, 2,4,6-trimethoxybenzyl and benzyloxycarbonyl. The use
of protecting groups is described in ‘Protective Groups in Organic Synthesis’, third edition,
T.W. Greene & P.G.M. Wuiz, Wiley-Interscience (1999). The protective group may also be a
polymer resin such as 4-hydroxymethyl-3-methoxyphenoxybutyric acid resin or a 2-
chlorotrityl chloride resin.

Thus, compounds of formula I may be prepared by reacting a compound of formula VII

1 6
R R 0O H
R3 ! |
IN N N2
0 K
R
10
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(vm in which R, R2 R13, R14 are as defined in
formula | and Y is an activated acid residue such as

wd2esnswphenoxycar bonyl or an activated am nock€hSE3D4/001568
equi val ent such as N=C=0O. Particul ar values of Y
i nclude activated esters such as
4-ni trophenoxycar bonyl and Lk ert but oxycarbonyl. A
preferred value for Y is 4-nitrophenoxycarbonyl. O her
val yes jnclude those in which YN is an isocyanate

wheregt Bujo. R Fhed Xeaze as defingdiabovis wetha sampeand 8F farawla Yl n a
sui tabl e sol vent such as DVMF (or other aprotic
solvent) and in the presence of a nonnucl eophillic
base ch as DIEA. The internediate of fornmula VII may
be prepagéd as follows.12 FRPGL L "COH (H "~COL
(Ya,),N imy , 7,9-11 (1v) 8 CH- 11 7,9- (M) (V) RH

R'a) Sy sis of Compound H A conpound of fornmula |la

is dissplved in a nonpolar aprotic solvent such as DCM
or THF In the presence of a non-nucleophilic base such
as DI(EMIY hen reacted wth a solid support such as
2-chlorotrityl at roomtenperature for 2 h. After this

i, PSR LA AR PRI e st
as  4AWBESbSEnSSaH vl Bod an a&tlt'i’ted)bﬂﬁlno%bﬁylcbq[wﬁlent such as N=C=0.
Particular values of Y include activated esters such as 4-nitrophenoxycarbonyl and tert-
butoxycarbonyl. A preferred value for Y is 4-nitrophenoxycarbonyl. Other values include
those in which YN is an isocyanate group. The reaction will generally be carried out in a
suitable solvent such as DMF (or other aprotic solvent) and in the presence of a non-
nucleophillic base such as DIEA.

The intermediate of formula VII may be prepared as follows.



Synt hesis of a conmpound of forrmula (n =4)13 A conpound

of formula Il / V (n 1-3) is subjected to solid-phase
weepsioss1synt hesi s as descri bed bel ow. P& (i nPC€TI5E2004/001568
exanpl e Fnoc) is-renmoved from Conpound 11l / V (n =

1-3) using 20% pi peridine jn DMF and the resulting

resin washed sequentially Wtn DMF, DCM and DMF. A
compound fornmula IV is preactivated by the addition of

a coupl i ng agent such as HBTU or HATU in pol ar aprgti c

sol ver® Blich -86' DMF or DVBO, then added tr’ Rife, PG
deprot pct ed\t he conpound of “fagmula 111 /]|V (nlE 1-3).

Pept i couphi is initiat@d by the addilion
nBﬁgﬁSEI\ébphi F gHbase such as DI EA al‘?@g%weﬁ@act it

m xture Saken for 1-2h. The resin is thenqufiltered

and washe€d sequentially with DMF, DCM and DVF. b

Synthesis of a conpound of fornmula VI P& (in this g3
exanpl e Fnoc) is renmoved from Conpound V (n = 4) usihg
20% pi peridine in DMF and the resulting resimw she(dh
sequentially wwth DM, DCM and DVMF. The cofrpound N CO,H
formula VI is released fromthe solid support Wi t I ut

the loss of PGL by the rapid fl omwash of a conpouﬁgg at
formula V (n = 4) with dilute acid in aprotic sol vent
and i gwedi at epdi | upzon of the product intg a | arge 1
vol u ﬂﬂgf B sgﬁN./tPE fl ow wash of 2% TFR in DEMT ntetC
H i val et vollume of vater is gam exanple OFIthLISJ\
ﬁ}lg edunel4 b nt hedps of a conpoun a~ CO—L
A S gui val ent non-nucl eophilic bpse i ¢ added to a
coRpgound®of forrmula VI in polar aprotg’é''solpvent such

as DVF ofvDDMSO. The resulting solution of a c ound

of formulja VI is cyclised under conditions of *High
dilution by dropwi se addition to a stirred solution of
coupl i ng jagent such as PyBOP in polar aprotic sol vent
such as or DVMBO. The reaction mxture is

evaporated to dryness and remai ning acid-|abile

protecting groups (eg PGL) renoved using strong acid
(TFARHC ¢ Wiy h aglded scavengers (TIPS, p-cresol,

terl or thiofresol). The reaction mxture is again
eVapolare 1 s before purification by RPHPLC to
afflord g h scongound of formulaVvil. In formula VII GL

R“)\Lﬁ a&ui tabl e grotecting group such as any acid labile
ni\t rogen pr ot eyti ng group, for exanple, Boc, that is
§j>avy~e 0_basic ?:onditi ons required to renove P&R. P&
K's anys' balse\ll abRl e nitrogen protecting group such as
Fnoc thatRcéh be renpved without also cleaving the
i nker L(Vﬁf removi ng PGL;

a) Synthesis of Compound IT1

A compound of formula Ia is dissolved in a nonpolar aprotic solvent such as DCM or THF in
the presence of a non-nucleophilic base such as DIEA then reacted with a solid support such
as 2-chlorotrityl at room temperature for 2 h. After this time, any unreacted solid support
(Compound II) is capped using methanol. The resin is then filtered and washed sequentially
with DMF, DCM and DMF.

b) Synthesis of a compound of formula (n=4)
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In the above process steps reference to a "coupling
agent" refers to any group activating a carboxylic
wa@eiod/oswwar ds nucl eophilic attack. Exanpl es i neCT/SE2004/001568
precursors to activated esters such as p-nitrophenol
and hexaf norophenol, carbodji m de derivatives such as
DI C and DCC, benzotri azol yI13t et ranet hyl phosphoni um
salts such as BOP and PyBOP, benzotriazolyl 14
tetranmet hyl xi roni um salts such as HBTU and HATU. L is
A compgpndyaf feimpuly THY Vo 5813)ds subitated tooelidahasxpeptide wothgsis as
| i.d support that is stable to conditions required
descq%gd?)glr?oWe P& such as the 2-chlorotrityl chloride
PG? (Ini thisesxanipldRmae)i igl ren@sied frofn Ty ehpeuyd B MW @i3= 1-3) using 20%
. et hox phenoxgbutyr,i c acid |linker.15 The novel
piperigiisand2ME and theyeapting rrgin Weshpe sequenidnlbyrwish DM {MeM and DMF. A
, r
comp DKoV R AR b b Sl B8 o PPt ag HBTU o
HATG anpolanaprotic falventisack ds) DEfortIeMiSey itaineddéd nthe déprowtted the

oSGt e TR B s
non-n%ee8pkTiD baicauel aVDIEA ahy t@%é&tﬂh‘?ﬁ‘fﬁﬁfré ShaREE Br 10 BT resin is

di fferent nechani sm of action, su as an
then fHter¢daatywhshet] s¢fuentidkawith ®MF M Chami BMEt agoni st, an

fractionated or. | ow ecul ar wei ght heparin, a

b) Syéﬁflﬁm%gﬁ%@t such as fondaparinux, a

PG (inhthRréxampldhinbE)ti®femdvell %hpcoasgpuml{hwl) &[ngoid‘)@Fiperidine in
coaqul ation factor/enzyme inhibitor, a reconbl nan

DMF apd A reeilting resit washed sdrugntiallyr widlo POIUIRIHEMhanddPMF. The compound

ot SRR 80 3. A A BTV iy BOR B

wash of opomipguiel ofoforrailh & (nADR) wth @it aciGimehrai salRaahd iffmediate
a thronmbgxane receptor and/

P2Y, t i St
diluti%ryﬁﬂl f}lﬁ\@l%n %? }%:tgs%la[rgﬁ volyme phsaliensen tosewpthot 2% TFA in DCM into

@i%l%ﬂﬂﬂi f CiGd ' ' a
aneqphosp od?%lgtog?wgseg%%w%%gbr .tﬂ‘ﬁ egcceg{rlr%ounds of the
b) Syntheenof pompyunfdof fbreruld¥IEonbi ned and/ or

coadni nj st er ed vi/ith.t r ombol tciics such as ti.ssu

DIEAGEGHivAlsH: Romapsenble ke aadied & o EomB R el fopmula VI in polar

aprotidREivehi@shbh a8 DMIPbOBMIRS ThaHRHKIABI6lutiBR 8E4 BMhPARE of formula VI
ani soyl at ed pl asm nogen- strept oki nase acti vator

is cycengpinser coxpibiays, of Aighrdilution by izepywist advlitiqs tesnitimsd eplution of

coun FRBLE vy PUAGR IR bt gDy IB0l, Gfoveso. e estion

mixturdisavaporated td eonasning rahiiakg 2RH1a6AS pioveting lgfmpa(ag PG')
enbolism Thus, i further aspect the present

| S, . ln a t
remoyeR\ e Bieng et (GES. HCEbvish addsdonayersi(RES, arfdpsoh water or
thiocr?(ébi'l)'sj.1 d'l:nﬂil‘ﬂrﬁ:gétgd'neﬂi)xhﬂg P ARAPE 1l 10 HRFHIM Berbie)puritPRI R BY
RPHPLC to afford the compound of formulaVII. In formula VII PG is a suitable protecting

group such as any acid labile nitrogen protecting group, for example, Boc, that is stable to
basic conditions required to remove PG, PG? is any base labile nitrogen protecting group
such as Fmoc that can be removed without also cleaving the linker L or removing PG';

In the above process steps reference to a “coupling agent” refers to any group activating a
carboxylic acid towards nucleophilic attack. Examples include precursors to activated esters
such as p-nitrophenol and hexafluorophenol, carbodiimide derivatives such as DIC and DCC,

benzotriazolyl-tetramethylphosphonium salts such as BOP and PyBOP, benzotriazolyl-



are, independently, 1, , 3, , 5 or 6; provided that m
+ nis not nore than 6; Yis a bond, , S(Op, or S-S
WRW0583%60 R15 or a carboxylic acid isostere surtiI/aB2004/001568
S(O OH, S(O NHR15, PQ(OR )OH POQ(OR )NH B(OR ) ,
PR )OH, POOR )NH or tetrazole; R2, R3, R4, R5 and R6
are, independently, hydrogéﬁ, al kyl (optionally
substituted by hal ogen, hydroxy, cyano, SH, S(O H,
S(O) (C_alk){l), OC(O% CL alkﬁJ), CF , C al koxy, OCF |,
tetra iro@om-salts eupl-sdl v HAJFU,  Losapiektyena )ecsigingg liuker for
LG . I al er.el cy.cl oal k 2
carbor{lc sEids ARG GatReble L HORH Tt BB R ARG PO suchas
the 2-€nlaRrityCclaibkiyé lidleer Qnk adidkesii, 4-Sa@roxyhitihyl-ENH( NH )
O NHCNH(NH ).), heterocyclyl (C )al kyl (wherein the
methopyplenexybutyric a¢iddinker. optional |y substituted by
hal ogen, hydroxy, cyano, Cl-4 alkyl, CF , C al koxy,
OCF ,NH, CNH(NH ) O NHCNH(NH )), phenyl (C)al kyl
(wherein the phenyl ring is optionally substituted by
hal ogen, hydroxy, cyano, 1-4 alkyl, CF , C al koxy, OCF
, NH, CNH(NH ) or NHCNH(NH )) or heteroaryl (C)al kyl
(wherein the heteroaryl ring is optionally substituted
by hal ogen, hydroxy, cyano, alkyl, CF , al koxy, OCF ,
NH , CNH(NH ) ONHCNH(NH )); p and g are,
i ndependently, , 1 or 2; R7, R8, R9, R10, Rl1l, R12 and
R13 are, independently, Hor alkyl; R4 is Hor C
al kyl; and, R15 is Hor alkyl; or a pharmaceutically
acceptable salt or solvate thereof, or a solvate of
such a salt; and an antithronbotic agent with a
di fferent nmechani smof action {such as an
anti coagul ant (for exanple a vitamn K antagoni st, an
unfractionated or | ow nol ecul ar wei ght heparin, a
synthetic heparin fragment such as fondaparinux, a
thronbin inhibitor, a factor Xa inhibitor or a
reconbi nant coagul ati on factor such as a reconbi nant
human activated protein C) or an antiplatel et agent
(such as acetylsalicylic acid, dipyridanole,
ticlopidine, clopidogrel or other ADP-receptor [such
as a 2 or P2Y1l] antagonist, a thronboxane receptor
and/ or synthetase inhibitor, a fibrinogen receptor
ant agoni st, a prostacyclin mnetic or a
phosphodi esterase inhibitor)} or a thronbolytic {such
as tissue plasm nogen activator (natural, reconbi nant
or nodified), streptokinase, urokinase, prourokinase,
ani soyl at ed pl asnm nogen- st rept oki nase acti vat or
conpl ex (APSAC), animal salivary gland pl asm nogen
activators}. The conpounds of the invention should
have a selectivity for carboxypepti dase U over
car boxypepti dase N of >50:1, for exanple >100:1, using
the assay descri bed bel ow.
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The inhibiting effect of the conmpounds of the present
i nvention was estinmated using the assay described in:
wW@Rook/0Bdsndr i ks, Sinon Scharpe and Marc van SanP@T/SE2004/001568
Cinical Chemstry, 31, 1936-1939 (1985); and Wi
wang, Dirk F. Hendriks, Sinon S. Scharpe, The Journal
of Bi ol ogical Chem stry, 26D, 15937- 15944 (1994),
usi ng a substrate concentration of nM The invention
al so provides a nethod of treating a condition where
i nhibition of carboxypeptidase Uis beneficial in a
mamal suffering from or at risk of, said condition,
whi ch conprises adm nistering to the nmanmal a
therapeutically effective amount of a conpound of
formula (1), or a pharnaceutically acceptable salt or
The newehpaocessasdeicreparing the iernediatesfand teneyek mtermedigtes referred to
. [ [ 4 t he above-nenti oned
herei ‘ree?%%gg‘jt‘%:egﬁgg{? ﬁﬁ%ﬂé%lggné{émadm nistered will vary
wi th the conpound enpl oyed, the node of
adm nistration, the treatnent desired and the disorder
i Aefcanativaly, Fsempepsheiiasnga (b gande iolatgd fipmg natural sources using
i ptabl e salts, solvates or
themsogggitggggg?“‘%g*lt&s??ﬁg? eof may be used on their own but
wiTHe cgempenadsl of theinxemion maealedbd cormbiaed andfondo-administered with

harmaceuti cal co ition in.which the fornula (I
any sBURHBRIRC Ei v 1IL o Ry S EMgreobBACE SO Sk 4 4B enpisagulant (o
exampRY BALERK) arltSeonikt A0S0k bl dMr 1w S dl BRI PR YA HeBAMNDY, a
accept abl e adjuvant, diluent or carrier. Depending on
synthetiehepsrie fogmsdhiuch os ferdaparinuxhethperabireileibitps aifactor Xa inhibitor or

co AN ill. f.or.exanmple, .conprise, fro .05 to
otver §ERGHpF el RpGRE T Te SR be B iR E o ggh & o
recon¥®harlt @maX abMlaed protidCY Or dnbanfiglatdlet dpuai s@ch dsraestyBalé)lic acid,

~ to 50 %, of active ingredient, all percentages

dipyrigemghe, tislepiding slopirlogrelos pther ABRpSsTRIPIIAUCTSE SenP2Y1]
asb UET RS AL ARG R BREE bt
antagphial, apessticyclin mymaiicepd pilsphaidsterase iskibitad)e t her eof ,

or_a solvate of. such a salt s hereinbefore defined, )

i The<coBwRHRdsHT th Iyenfioap a&b%%ﬂmvn%\ier@zcermémmwtered with

thronfbBlH{8 Bloh &itls4&1aQhinG @&{] dcBiVator! Gx%tdrél‘,’fé%ﬂfngglaﬁ%ﬂrﬁgdiﬁed),

provides a process for the preparation o . _
streptphiansep orkinase | prownpiogsd, pusoyddted plasinmogen-sweptolkingdes activator

' 1.XI d of f | I .
compfR TSk Feie seBenPabh e Sare Pty Bet b Brafsoh e
treatnf¥int 8f §ROMBbR: difeaSel; h Parfiallin moscab@alEhRbB&{oAl Rekirbdi®Stbke and

w th a pharnmaceutically acceptabl e adjuvant, dil uent
massigg pelpgrasy embolism.

Thus, in a further aspect the present invention provides a combination (combined

and/or co-administered) of a compound of formula (I), wherein X is (CHy)m Y(CHz)n; m and n
are, independently, 1, 2, 3, 4, 5 or 6; provided that m -+ n is not more than 6; Y is a bond, O,
S(0),, or S-S; R! is CO,R" or a carboxylic acid isostere such as S(0)20H, S(0),NHR",
PO(OR")OH, PO(OR'*)NH,, B(OR"),, PO(R'*)OH, PO(R'*)NH, or tetrazole; R%, R? R* R’
and R® are, independently, hydrogen, C,.¢ alkyl (optionally substituted by halogen, hydroxy,
cyano, SH, S(O):3H, S(0)q(C1-s alkyl), OC(O)(C,.4 alkyl), CF3, Cy4 alkoxy, OCF3, COOH,
CONH;, CONH(C,.¢ alkyl), NH,, CNH(NH;), or NHCNH(NH)), Cs.¢ cycloalkyl(C;.4)alkyl
(wherein the cycloalkyl ring is optionally substituted by halogen, hydroxy, cyano, C;.4 alkyl,
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Al'so included in the invention are derivatives of
conpounds of fornula (1) which have the biol ogica
wo eovspswn7 of conpounds of fornula (1), such asPCT/SE2004/001568

prodrugs. Prodrugs are, for exanple, nethyl,
(pi val oyl oxy) met hyl esters gnd
[(ethoxycarbonyl)oxy]nethyﬂ esters of carboxylic
acids. The follow ng Exanples illustrate the
i nvention. EXAMPLE 1 This Exanpl e describes the

CFs, GiaAlkaxyo P Gh, WhlngfotHENHY) ardNHENEEM R ahetesasuely e noalkyl

(wherEhHEERMERT ! e KOpulbal) b it toatl bl g °C.1

alkyl, WF; XC{LbAlk oy, GICH|INR, AONHNER) 61 NHBDGI (S ERYYpherlyl @, %)alkyl
150mm col umwer e used for preparative HPLC. NVR

(whergindhe phenyb Fiag issemiiogally %}WSHM‘%W?%BY@QB%GW%@IWEWL CFs,

t i j :

Cr sl SOCE L DT CRH RTRE SN SPL B i Ehberein the
heteroanfl vingtis ppadnallpvEStitital By A8logerd hgd®8y Scyapa) C; ikl 16Fs, Cyy

sp r r re Fi.sons VG Pl atform.| |
o SR o R SRR b bl 0,1
R®, RERUL iRON FFOLNERY M8 SndepehadndlyeHag et QR ’ @/vateic, 29841; and,

at 0.1’m/mn. Animal Material The sponge (Mel ophlus
R" is $ho1) Cuaslkgb bt & phathabgutsallBAcatptablapalifon selivbtsdherRefobr dkplvate of

such St Y50 B o Ve R SRR b 8 an
antico%&lﬁﬂﬂ%ﬂkaﬂ@% 4 $i@dndini 10 BntAgbriSieZeutitdcEdn8e@ UNBwsabRbdar weight
of the sponge Ml ophlus sp (128g) collected from

heparip; #Bytheteheprpn fmgment wieh e fandapyiaws? Brembinighibier, a factor Xa

it Ry PRI o A0 Mobids IRl b diisd protin

C) or 42 B@jplatélee agas (diok anasetyledicgio hsidddipyridanmolxttictepidihe, clopidogrel
Et OAc (20 rrLgS aigd wat er (60 nl) and separated by

or oty AFereCERIDISEF LA Bt L2 o et Iggfagonipt, dithionypgxaie rgeeptor and/or

S e o B Pl B o
phosphodiestemns inkdyitor)g alrlagbtomtbodyttt el s swuepbshimgen astivator
al d by el ect a ctrometry.. Like .
(natu] Secb PO F BOGBIf AP RERch RIPREEP. R pT kR crAaqyleiRd
plasménog3d BtrBBibkase a%@ip%ﬁ&%gpl@i( (APSAD) faneiah] AAVAr 1208 plasminogen
chromat ogr aphy ( Sanki C, ascending node) using a

activatarplsol vent m xture
The compounds of the invention should have a selectivity for carboxypeptidase U over

carboxypeptidase N of >50:1, for example >100:1, using the assay described below.

The inhibiting effect of the compounds of the present invention was estimated using
the assay described in: Dirk Hendriks, Simon Scharpé and Marc van Sande, Clinical
Chemistry, 31, 1936-1939 (1985); and Wei Wang, Dirk F. Hendriks, Simon S. Scharpé, The
Journal of Biological Chemistry, 269, 15937-15944 (1994), using a substrate concentration of
4 mM.

The invention also provides a method of treating a condition where inhibition of
carboxypeptidase U is beneficial in 2 mammal suffering from, or at risk of, said condition,
which comprises administering to the mammal a therapeutically effective amount of a
compound of formula (I), or a pharmaceutically acceptable salt or solvate thereof, or a solvate

of such a salt, as hereinbefore defined.
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(7:13:8) with the | ower phase as stationary phase. A

flowrate of 2nL/mn was used and two m nute fractions
wowens/0zwhit ected for 360 mn. Every second fracP¢DBE20068001568

anal yzed by positive el ectrospray mass spectronetry

and like fractions conbined. Fractions 91-101 were

conbined to yield inpure Cbﬁbound 2 (10.8 ng) and

fractions 107-120 were conbined to yield inpure

Compound 1 (12.4 ng). The inpure peptide fractions of

Cotgydmelzove-mendiope peain usnarihe qiqsegmﬂnmetsm@hwﬂl vary with the

Qus, T 19 hexane. Leou 0
comPRH SHIEt i Mo R B ot B BOARRE  5YE big e
mdxcﬁ@ﬂpound 1 (1.5 ng). Fractions 1, 3 and 4 fromthe

original DCCC separation were conbined with the

r ehig srmRpunds ef fosmyler(Doapdipherrameuteablyageqnéablaats, solvates or

solvaPJseo?g?l?J @E%P? gltélgar a% Axbthzg%éﬂ{ﬁ%éﬁﬁ 3%12%%]:;1}? @%%gﬂ%iséered in the

form (0B Mhaéiveutical S&npmltxmtsmnghlahﬂmmmmt(b aodlpogiid dalgkblvate or
from ter contaj ning. 1% TFA to et hanol containing 1%
solvaigof sait (a¢iiveringerict) dy m@@SQﬁl%wndﬁléh Pharmaceytisally agegptable

adjux)éﬁﬁféﬁllﬁ%tlo‘?%ﬁﬁf&r.aﬁ@gé{dlmg SRHe IR cﬁ"&?n? AQELIY, the armaceutical

ctrospray mass specttonetry. Like fractiohs fere
compeoitionrvad, demaampbnsorﬁmsﬁsfrcm ﬁt()é| tné&8 "/ﬁwpiperd:est ryeweigk(), such as

Y TR N T Y i CITE AR -

ingre@ientR1lHRECenRiB e MowR st Beifk bised debta?Qo sitioho 0T
gre | ut’i orl?%vvl t%&% %vvaﬁg?ler 1%;%ont ai ni ng 1&%’6[:& and 35%

Veline ETQW mwnh@n thss Fisppreitides & phewnaceutcad compagtion comprising a
compouﬁg] HF go 0%% %n Qt(féal 9/%%06‘?@'?%26 é:a?t orgglé(g%f%greo? gr a solvate

ute

of subli agilt, Q@%eﬁ?nlﬁ@or%&ﬁ@éﬂ & ﬁsaﬁ@mmﬂwith élamambeutfdany hédepaable
70-72 was pure Conmpound 3 (2 ng), fractions 73-77 was
adjuysgt, slilogpifB GAdIer- (11.2 ng), fractions 79:82 was pure

Coﬂé)fﬂggntgongértggr ﬂn'fggli:de% & le&%r % f?%&)éﬂx%n%% harmaceutical

oun t1ons
comgoeitipnlof dheédinf Gntd? wigich cémpm;esomxmg& dadiponad oﬁﬂjrmula (D, ora

phar%%%&aﬁgf acsgletsbl?égﬁﬁs sl FheGeat; Gicsolats e §asalp gs ereinbefore

ESI
deﬁngéP 'Wﬂ?l&' ﬁ?g%a%el%gcﬁgy ﬁ@&e%@d(‘?l’é)&uﬂggva}ﬁ dgggnt(c)? @lﬁ'ﬂrfef ve )

CoAbo umduded ikEhe nyoutian are dwa)twpmf-qomﬂoznwﬁf fogmala (Brvchich have
N : Ta t
the bkt gt B8Bo188.5T i RARCHES e s B, for

example, methyl, (pivaloyloxy)methyl esters and [(ethoxycarbonyl)oxylmethyl esters of

carboxylic acids.
The following Examples illustrate the invention.
EXAMPLE 1

This Example describes the isolation of Compounds 1 to 10.
General Experimental Procedures

Water was Milli-Q filtered, while all other solvents used were Omnisolv. A YMC
basic C18 5uM, 21.2 mm x 150 mm, column and Hypersil BDS C18 5uM, 21.2 x 150 mm

columnwere used for preparative HPLC. NMR spectra were recorded on a Varian Inova 600
or 500 MHz NMR spectrometer. Samples were dissolved in dg-DMSO and chemical shifts
were calculated relative to the solvent peak (DMSO 'H O 2.49 and **C 39.5 ppm). Mass
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-+ 13 Conpound 4: Ms: (positive ESI) [MHf mz 840. H
and C NWVR (d -DMSO): see Table 4. Conpound 5: MS:
w@ pwsiosieve ESI) [ MtH mz 860, 862. and " C NMRCT/SE2004/001568

-DVBO): see Table 5. Conpound 6: MS: (positive ESI)
[MtH m z 861, 863. and C NVMR(d -DMSO): see Table 6.
Conpound 7: Ms: (positive E§I) [MtH nfz 895, 897. and
C NVR(d -DVBO): see Table 7. Conmpound 8: Ms: (positive
ESI) [MrH mz 909, 911. and C NVR(d -DMSO): see Tabl e

spectig weft measirpdond FisonnB/ G Ppoormill; eisEgippsitive cimswrz@o‘@nis@tlon

mode; Tht Afiom st Hasa Ry 855t o s REt Ry '©

Ammam{@@ha1see Tabl e 10. After extenS| ve studies
I ncl udi ng H, gHVBC, and gCOSY experinents,
CIhs GDPesEe @f-’dqpk&m . ) ‘élé‘mqﬂﬁpté@ bx§C&i&A|dev1p@pff|qu@n Reed No. 5,

s o SORAST 14040 RN RO i

Austr8lgarpounds 1-5 NH HX X HX X HH N 47 HHN .0 17 15f N H

Extraction and Isolation

A freeze dried ground sample of the sponge Melophlus sp (128g) collected from
Ribbon Reef No. 5 in far North Queensland, Australia was exhaustively extracted with
methanol (2 1). The solvent was evaporated to yield a dark brown residue (28g). The residue
was redissolved in a mixture of EtOAc (20 mL) and water (60 mL) and separated by droplet
countercurrent chromatography with water as the stationary phase and a gradient from EtOAc
to butanol as the mobile phase at 5 mL/min. Two minute fractions were collected and every
second fraction analysed by electrospray mass spectrometry. Like fractions were combined
yielding 5 fractions. Fraction 2 (320 mg) was separated by centrifugal partition
chromatography (Sanki CPC, ascending mode) using a trisolvent mixture CHCl3/MeOH/H,O
(7:13:8) with the lower phase as stationary phase. A flow rate of 2mL/min was used and two
minute fractions were collected for 360 min. Every second fraction was analyzed by positive
electrospray mass spectrometry and like fractions combined. Fractions 91-101 were combined
to yield impure Compound 2 (10.8 mg) and fractions 107-120 were combined to yield impure
Compound 1 (12.4 mg). The impure peptide fractions of Compounds 1 and 2 were each
partitioned between aqueous TFA (1%) and hexane. The aqueous layers from each partition
contained pure Compound 2 (9.5 mg) and Compound 1 (11.5 mg). Fractions 1, 3 and 4 from
the original DCCC separation were combined with the remaining fractions from the CPC
separation and preabsorbed onto C18 (3g). The preabsorbed fractions were further separated
by C18 HPLC hypersil BDS C18 (5uM, 20mm x 150 mm) using a water/methanol gradient
from water containing 1% TFA to methanol containing 1% TFA at 10 mL/min over 60 min.
One minute fractions were collected and all fractions analyzed by electrospray mass
spectrometry. Like fractions were combined. Fractions 51-58 contained peptides related to
Compounds 1 and 2, and were combined (fraction A; 65 mg). This peptide fraction A was
further purified by RP HPLC on YMC basic C18 5 uM, 20 mm x 150 mm elution with 65 %
water (containing 1% TFA) and 35% MeCN (containing 1% TFA) at a flow rate of 10
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13\ 1 3 3b R15 HH H Conpound 1 OH | H Conpound 2 CH |
CH Conpound 3 H H CH Conpound 4 HI H Conpound 5 Tabl e
WA 209889627 C (125 MH z). HMVMBC an< NVR data for BOIRE0NH001568

1inJ -DVSO AtomNo C (nult) CnUlt JHz) correl ations

COSY N-Methyl leucine 1 169.3 (s) - - - 2 58.2 (d)

4.72 (dd, 5.9, 8.8 Hz, IH) 12, 3, 4, 7-Nwve, 8 H3a, H3b

336.6 (t) .22 (m IH 1, 2, 5, 6 H2, H3b, H4 1.63

(m IH) 2, 4, 5 6 H, H3a, H4 4 24.3 (d) 1.34 (m IH)
ml/ugh. Brelge bend fRbtiondyerpigobectal for BOmiouigs KHragtioss 83-60 was pure

Comgg@lﬁ%él ﬁ;n@ {r’élcjhoils gz-%(‘) \9?)531%? é dbur?d[_g &ﬁﬁ}l}g? g)ait-?@s?()-ﬁ was

pure €Sthpound 3 (P -factibs 78-77 whas gie @on9p0u41d97 (19 2%@2 fradtidhs 79-82
10,11, 8 H Ca. H b, H4 10°39.8 (t) 1.66 (m

was phE; Ceppynd# (219 me) Arqolipn $)-9619/as BeeCorpount! @zv'ébm)d fractions
101-1%)6 %s(pqﬁ'e b@np%\?ncw %02 Ellg%ac'tﬂigs 1181325 was pure Compound 5 (2.08
mg), fractions 128-138 was pure Compound 10 (5.73 mg) and fractions 140-150 was pure
Compound 6 (5.94 mg).

Compound 1: MS: (positive EST) [M+H]" m/z 826. Hand ~C NMR (ds-DMSO): see
Table 1.

Compound 2: MS: (positive ESI) [M-+H]" m/z 876, 878. Hand C NMR (dg-DMSO):
see Table 2.

Compound 3: MS: (positive EST) [M+H]" m/z 890, 892. 'H and ''C NMR (ds-DMSO):
see Table 3.

Compound 4: MS: (positive EST) [M-+H]* m/z 840. 'Hand C NMR (ds-DMSO): see
Table 4.

Compound 5: MS: (positive EST) [M+H]" m/z 860, 862. 'Hand ' 'C NMR (ds-DMSO):
see Table 5.

Compound 6: MS: (positive EST) [M+H]' m/z 861, 863. Hand ' -C NMR (ds-DMSO):
see Table 6.

Compound 7: MS: (positive EST) [M+H]" m/z 895, 897. Hand C NMR (ds-DMSO):
see Table 7.

Compound 8: MS: (positive EST) [M+H]" m/z 909, 911. 'H and ' "C NMR (ds-DMSO):
see Table 8.

Compound 9: MS: (positive EST) [M+H]" m/z 909, 911. 'Hand ' 'C NMR (ds-DMSO):
see Table 9.

Compound 10: MS: (positive ESI) [M+H]* m/z 973, 975, 977. Hand 'C NMR (ds-DMSO):
see Table 10.

After extensive studies including 'H, gHSQC, gHMBC, and gCOSY experiments,
Compounds 1-10 were identified as cyclic peptides. The absolute stereochemistry of

Compound 1 was confirmed by single crystal X-ray diffraction analysis.
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12 21.6 (q) 0.87 (d, 6.8 Hz, 3H 10, 11, 13 H | 13
22.9 (q) 0.91 (d, 6.8 Hz, 3H) 10, 11, 12 HI| 14 8.73

w@ cgosa3®1Hz, |H) 10, 15, 16 H9 al ani ne 15 174.RCT/SE20046001568

47.9 (d) 4.20 (dq, 7.8, 7.8 Hz, |H 15, 17 H17, H18 17
16.7 (q) 1.30 (d, 7.8 Hz, 3H) 15, 16 HI6 'S 7.20 (d,
4.9 Hz, IH 19, 20, 16, 7 lysine 19 172.7 (S) 2
54.6 (d) 3.92 (ddd, 5.9, 6.8, 6.8 Hz, IH) 19,21, 22,40
H21.H26 2 1 32.5 (t) 1.65 (m 2H) H20, H22a, H22b 22
203(t) 1.40 (m 1H H@QEE@EDJ:P:QllO(m | H)
q%’%; H23 23 28.3 (t) 1.40 (m 2H) H22a, H22b,
H24a 4b 24 38.0 @) 2¢75 (m |H)_ 27 gi23, H24b, H25
3.58 2 3o MR4a, AR5 7N4 (@i, 1.2,
HAHET N H) Ap62p 6.5 (d,” @8

20, 1 t%y%t 1784 (s) 28 53.9],
(ddd, 2.9, o1l @27 30 H29
27.9 (t) 2.88 (dd, 11.7,

H28, H29b 3. 35 (dd, 29;

13.
38 H28, H29a 3 110. 4(¥) 318[1 \2;/&

29, 30, 33, 38 H32

R® R® RS

H H H Compound 1
OH d H Compound 2
OH CH; Compound 3
H H CH; Compound 4
H Cl H Compound 5

Table 1 'H (600 MHz), *C (125 MHz), HMBC and COSY
NMR data for Compound 1 in ds-DMSO
Atom No BC (mult)* 'H (mult, J Hz) *Jey correlations | COSY

N-Methy! leucine

1 1693 (s) |- - -

2 58.2(d) [4.72(dd,5.9,8.8 Hz, 1H) 1,3,4,7-NMe, 8 H3a, H3b

3 36.6 () |1.22(m, 1H) 1,2,5,6 H2, H3b, H4

1.63 (m, 1H) 2,4,5,6 H2, H3a, H4

4 243 (d) |1.34(m, 1H) 2,3,5,6 H3a, H3b, H5,
H6

5 22.2(q) |0.85(d, 6.8 Hz, 3H) 3,4,6 H4

6 23.1(q) |0.82(d, 6.8 Hz, 3H) 3,4,5 H4

NMe 27.6(q) | 1.81 (s, 3H) 2,8 -

Leucine

8 172.8(s) |- - -

9 45.7(d) |4.77(ddd, 2.9, 4.9, 9.8 Hz, 1H) 10,11, 8 H10a, H10b,
Hi4

10 39.8(t) |1.66 (m, 1H) - H9, H10b, H11




32 10.80 (bs,

111.5 (d) 7.24 (d, 7.8 Hz,
wda2m5039%d) 7.00 (dd, 7.8, 7.8 Hz,

IH) 30,31, 33,38 H31 33 136.5 (s) 34

IH) 36, 38 H35, H36 35
| H 33, 37 H3dT/SE®R64/001568

36 118.5 (d) 6.92 (dd, 7.8, 7 8 Hz, IH) 34, 38 H35,
H37 37 116.9 (d) 7.20 (d, Z IH) 35, 33 H36, H35
38 127.0 (s) 39 8.62 (d, 8 5 e 1, 28,29 H28 4
't b e ST B
a1, 43) 44, 48|k i& T (1) 1:5§§%H%Aﬁ
11 IH) - H42?4-7I-€Iil)4 1.{4BHH) 69 (m |H [HOH42, H43a)HHaadlidg
25.1 (t}) 1.40 {(m 2H) - H4A3a, H43b, HA5 45 40]Di1AHip
12 3 gg gtCt : 21569(8|—L 587%1 blg 11z, %74&45427 16,1545, HAGI 46 - "
13 175.1 (’s)g)z-'g@ 09&@5 éﬁFH)shl fts detléﬁfh %et(jsgr A 2D
14 heteronuclear ¢kpéttHABERLD Table 2 HO1BGD M) H?: (125
alanine MHz) , HIMBC and|COSY NWVR data for Conpound 2 ip J -DVSO
5 ﬁt ﬁ/g} rI?IcI C1274(m;: 1n) H(mlt, JHz) corj.el at8i ZnstC)SY7
6 (dd, 5?9,%?/9.[@ [ f 76“%%4 8, 15 'Hsg,)lgg’%w
17 36.5 (tf) 1M h?°<1” R S |
18 - 7.20 (d, 4.9 Hz, 1H) 19, 20, 16 17 H16
lysine
19 1727(s) |- - -
20 54.6 (d) |3.92(ddd, 5.9, 6.8, 6.8 Hz, 1H) 19,21, 22,40 H21, H26
21 32.5(t) | 1.65 (m, 2H) - H20, H22a,
H22b
22 203 (1) | 1.40 (m, 1H) H21, H22b, H23
1.10 (m, 1H) - H21, H22a, H23
23 283 (t) | 1.40 (m, 2H) - H22a, H22b,
H24a, H24b
24 38.0(8) [2.75 (m, 1H) 27 H23, H24b, H25
3.58 (m, 1H) 22,23 H23, H24a, H25
25 - 7.44 (dd, 1.2, 7.8 Hz, 1H) 27 H24a, H24b
26 - 6.45 (d, 6.8 Hz, 1H) 39, 20, 21 H20
tryptophan
27 171.4() |- - -
28 53.9(d) |4.40(ddd,2.9,8.8,11.7 Hz, 1H) 1,27,30 H29a, H29b,
H39
29 27.9(t) |2.88(dd,11.7,13.7 Hz, 1H) 28,27,30,31,38 | H28, H29b
3.35 (dd, 2.9, 13.7 Hz, 1H) 28,27,30,31,38 | H28,H29%
30 1104 (s) |- - -
31 124.0 (d) | 6.68 (bs, 1H) 29, 30, 33, 38 H32
32 - 10.80 (bs, 1H) 30,31, 33,38 H31
33 136.5(s) |- - -
34 111.5(d) |7.24(d, 7.8 Hz, 1H) 36, 38 H35, H36
35 121.0(d) |7.00(dd,7.8,7.8 Hz, 1H) 33,37 H34, H36
36 118.5(d) |6.92(dd, 7.8, 7.8 Hz, 1H) 34,38 H35, H37
37 116.9(d) |7.20(d, 7.8 Hz, 1H) 35,33 H36, H35
38 127.0(¢s) |- . -
39 8.62 (d, 8.8 Hz, 1H) 1,28,29 H28
40 1575(@) |- - -
arginine




1.63 (m IH 2, , 5 6 H, H3a, H4 4 23.8 (d) 1.32 (m
IH 2, 3, 5, 6 H3a, H3b, H5, H6 5 22.1 (q) 0.86 (d,
WG2®@5039618H) 3, 4, 6 H4 6 22.8 (q) 0.83 (d, 6.BCHRE2084A)01568

34, 5 H4 Nwe 27.7 (q) 1.80 (s, 3H 2, 8 - Leucine 8
172.9 (s) - - - 9 47.8 (d) 4.77 (ddd, 2.9, 4.9, 9.8
Hz, IH - HGOa, HOb, Hl4 £8 39.9 (t) 1.66 (m IH) -
HO, HOb 1.17 (m IH - H, HQGa, H 11 23.4 (d) 1.82
(m IH, - HOa, HOb, HI2, HI3 12 22.5%q) 0.88 (d,
4 6.8 Hz,| 3H) 10,(644@783=H) 13 23, 0| P> 6783 (dHG. 8
42  Hz, 3H)| 1629@L,|409ddd, 49,1878 HEIMA ( (141, B, B, 4z, ||}, 8434,
10, 5 HO alanine 15 174.0 (s) | 7 H|1684§.701(6C)H434,. 17
. H 1 17 H .
s {9 ?d,& 2B s ‘Jt‘li)wﬂlss 16 H16 18|7.16 (d, 3. 4%@%4’1{4%
IH) 19|16, 17 |ME5Z8Hysine 19 172|5 (s) - - -|HhHES Hy
4 (d) 3.9P @eaHY, |34@m.BD8, 6.8 Hz, | H 19, 21, 22,|4@sa Hab,
H21. H26{ 2 1 32.|9 (t) 1.57 (m 2H) | H20, H22a|m@2b 22
. H22b, HP
45 Eé)l,lH(ztza, &%%1&2\%6&#9 ot (% %5&4]’82(2? %9846
% Hpda, Hab 24 :‘/‘ ‘b‘t 619&?075 (m 1 H*¥3, H4B% 125
47 156.9 (s) -
48 175.1(s) |- . .
®Chemical shifts determined from 2D heteronuclear experiments
Table 2 'H (600 MHz), *C (125 MHz), HMBC and COSY
NMR data for Compound 2 in dg-DMSO
Atom No BC (mult)* 'H (mult, J Hz) *Jeu correlations | COSY
N-Methyl leucine
1 169.4(s) |- - -
2 58.4(d) |4.72(dd,5.9,7.8 Hz, 1H) 1,3,4,8,7-NMe | H3a, H3b
3 365() | 1.22 (m, 1H) 2,4,5,6 H2, H3b, H4
1.63 (m, 1H) 2,4,5,6 H2, H3a, H4
4 23.8(d) |1.32(m, 1H) 2,3,5,6 H3a, H3b, HS, H6
5 22.1(q) | 0.86(d, 6.8 Hz, 3H) 3,4,6 H4
6 22.8(q) |0.83(d, 6.8 Hz, 3H) 3,4,5 H4
NMe 27.7(q) |1.80 (s, 3H) 2,8 -
Leucine
8 1729() |- - -
9 478(d) |4.77(ddd,2.9,4.9,9.8Hz, 1H) |- H10a, H10b, H14
10 39.9(t) |1.66 (m, 1H) - H9, H10b, H11
1.17 (m, 1H) - H9, H10a, H11
11 23.4(d) |1.82 (m, 1H) - H10a, H10b, H12,
H13
12 22.5(q) |0.88(d, 6.8 Hz, 3H) 10,11, 13 H11
13 23.0(q) |0.93(d, 6.8 Hz, 3H) 10,11, 12 H1l
14 - 8.74 (d, 5.9 Hz, 1H) 9,10, 15 H9
alanine
15 174.0(s) |- - -
16 48.0(d) |4.17 (dq, 3.8, 6.8 Hz, 1H) 15,17 H17,H18
17 16.8(q) | 1.29 (d, 6.8 Hz, 3H) 15,16 H16
18 7.16 (d, 3.9 Hz, 1H) 19, 16, 17 H16




3.56 (m IH - H23, H24a, H25 25 - 7.45 (dd, 1.2, 6.8
Hz, IH 27, 19 H24a, H24b 26 - 6.45 (d, 6.8 Hz, IH -

wOoR2®50896pt ophan 27 170.6 (s) - - - 28 53.7 (d)Pdr/SB2004/001568
(ddd, 2.9, 8.8, 12.7 Hz, IH) - H29a, H29b, H39 29 27.9
(t) 2.83 (dd, 12.7, 12.7 IH 28, 27, 30, 31, 38
H28, H29b 3.31 (dd, 2.9, 1227 Hz, IH 28,27, 30, 31,
38 H28, H29a 30 109.3 (s) - - - 3 1 124.1 (d) 6.60
~ (bs, ILlH 29, 30, 33, 38 H32 32 -,10.60 (bs, || H)
lysine 30,331,133, 38 H81 33 131.1 (s) - 4 - 34 111.1 (d) 7.20
19 (s, IH 13B5©3¢; 38 - 35 115.0 (s)-- - - 36 145.9 (s) -
20 - - 37 162@ (dy2 @b, §% 6.8 HENN30,| 1851,2238, 36 H21,3%
S Bt e At s
2 41,42, 14740 42.4%2,#8(00 4.07 '(dca.( 5.6, 7.8:H2l7?%2b1—|H223
| H) 43, 44, 4814ME ¥i3a, H43b 43 49.2 (t) 1. 5F20R2a4H%
23 HA2, HA3bs.i@M412069H)mM | H) - HAZ2; HA3a, HA4 Wz, BBh, 824,
(1) ;;16 (m4§H) - msamgmig, H5554315 40.|7 ([tBe4u3. 06
U o%%'%ﬁt) Trfelll s (s) 4 - R
3.56 (m, 1H) - H23, H24a, H25
25 - 7.45 (dd, 1.2, 6.8 Hz, 1H) 27,19 H24a, H24b
26 - 6.45 (d, 6.8 Hz, 1H) - H20
tryptophan
27 170.6 (s) | - - -
28 53.7(d) | 4.38 (ddd,2.9,8.8,12.7 Hz, 1H) - H29a, H29b, H39
29 27.9 (¥) 2.83 (dd, 12.7, 12.7 Hz, 1H) 28,27,30,31,38 H28, H29b
3.31(dd, 2.9, 12.7 Hz, 1H) 28,27, 30, 31, 38 H28, H2%9a
30 109.3(s) |- - -
31 124.1(d) | 6.60 (bs, 1H) 29, 30, 33, 38 H32
32 - 10.60 (bs, 1H) 30, 31, 33,38 H31
33 131.1(s) |- - -
34 111.1(d) }7.20 (s, 1H) 35, 36, 38 -
35 1150 (s) |- - -
36 1459(s) |- - -
37 102.1(d) |7.01, 1H) 30, 35, 33, 36 -
38 1263 (s) |- - -
39 - 8.64 (d, 9,8 Hz, 1H) 1 H28
40 157.7 (s} - -
arginine
41 - 6.36 (d, 5.6 Hz, 1H) 41,42,47 H42
42 52.7(d) |4.07(ddd.5.6,7.8,7.8 Hz, 1H) 43,44, 48 H41, H43a, H43b
43 202(8) {1.52(m, 1H) - H42, H43b, H44
1.69 (m, 1H) - H42, H43a, H44
44 25.3 (t) 1.46 (m, 2H) - H43a, H43b, H45
45 40.7 (t) 3.06 (m, 2H) 43, 44,47 H46, H45
46 - 7.53 (m, 1H) 45,47 H45
47 157.0(s) |- - -
48 174.5() |- - -

®Chemical shifts determined from 2D heteronuclear experiments

Table 3 'H (600 MHz), *C (125 MHz), HMBC and COSY



Chem cal
experinents Table 3 H (600 MHz),

shifts determ ned from 2D het er onucl ear
C (125 MHz) HMBC and

W@EaB¥A6NVR data for Conpound 3 in d - DMSO At oPETMSE2004/001568

(mult) H(rmult, JHz)
| eucine 1 168.9 (s)

8.8 Hz, IH 8 H3a,
H3b, H4 1.71 (m IH - H2, H3a,
IH - H3a, H3b, H5,

CH correl ati ons COSY N- Met hyl
2 57.2 (d) 4.77 (dd, 5.9,
H3b 3 35%% (t) 1.20 (m |H)
HA4 4 24.2 (d) 1.35 (m
H6 5 23.0 (qg) 0.85 (d, 6.8 Hz, 3H)

H2,

3, 4, Wéamioecpmpomdgsm(c&-DMSﬁ) Hz, 3H 3, 4, 5 H4

265 g7 —~(s—3H—2 2.2 (oy
AtomNo g7l %m‘(“é?) Y gl /520, 4. 9, o I 1| 9PSY
N-MetHyt letRine HI 0, A4 10U 594 (U) L7770 n] t l-l) = —H-Ch—H
. 122 &Sgl( - H9, HQa, HI 11]|24.1 (d) 1.]84 (m
IH - Hi B Ob, H12, H13 12 21.% (q) 0.90 (|a, 6.8
2 Hz, 3H)| 102@1)41404§9 88859 o (q)80.95 (d, 6HeeHE,
3 3H) 10, 13902 HO@UE) - 8.76 (d, 4:9 Hz, |H) |15 HIQE4
al ani nqg 15 173. -Iﬁ?((&%jlf? -17- 1(13654(7(1‘3 (dé24.(39 éqﬂg,,mh@

4 6.8 Hz, 2@ 5 (m. - 'flga,ng’HS H6

s 3H 15, 230’% (:)|'885(<-i 68H22§H)(d 5.9 I3 4, 6| H 19 HH4 ysine

6 233(q) |0.88(d, 6.8 Hz, 3H) 34,5 4

NMe 269(q) |1.87 (s, 3H) 2,8 ;

Leucine

8 1722() |- - ;

9 47.8(d) |4.79(ddd, 2.9,4.9,9.8 Hz, 1H) |- H10a, H10b, H14

10 39.4(8) |1.70 (m, 1H) - H9, H10b, H11
1.22 (m, 1H) - H9, H10a, H11

1 24.1(d) |1.84 (m, 1H) - H10a, H10b, H12,

Hi3

12 215(q) | 0.90 (d, 6.8 Hz, 3H) 10, 11, 13 H11

13 23.0(q) |0.95 (4, 6.8 Hz, 3H) 10, 11, 12 H1l

14 - 8.76 (d, 4.9 Hz, 1H) 15 H9

alanine

15 1736 (s) |- - -

16 47.5(d) |4.19 (dg, 5.8, 6.8 Hz, 1H) - H17, H18

17 16.5(q) |1.32(d, 6.8 Hz, 3H) 15,16 H16

18 - 7.22 (d, 5.9 Hz, 1H) 19 H16

lysine

19 1719() |- - -

20 542(d) |3.94(ddd,5.9,6.8,6.8Hz, 1H) | 19,21,22 H21, H26

21 31.7¢) | 1.60 (m, 2H) - H20, H22a, H22b

22 20.1(t) |1.40(m, 1H) - H21, H22b, H23
1.10 (m, 1H) - H21, H22a, H23

23 27.2(0 | 1.40 (m, 2H) - H22a, H22b, H24a,

H24b

2 38.1(H) |2.78 (m, 1H) 27 H23, H24b, H25
3.60 (m, 1H) - H23, H24a, H25

25 - 7.42 (dd, 1.2, 7.8 Hz, 1H) 27 H24a, H24b

26 - 6.31 (d, 6.8 Hz, 1H) 40 H20

tryptophan

27 172.8 (s) - ;

28 53.7(d) |4.39(ddd,2.9,8.8,11.7Hz, 1H) |- H29a, H29b, H39




19 171.9 (s) - - - 20 54.2 (d) 3.94 (ddd, 5.9, 6.8,

6.8 Hz, IH) 19, 21, 22 H1. H26 21 31.7 (t) 1.60 (m
WQ@Rk)05/0396d20, H22a, H22b 22 20.1 (t) 1.40 (m | HCF/SEDL4/001568

H22b, H23 1.10 (m IH - H21, H22a, H23 23 27.2 (t)

1.40 (m 2H) - H22a, H22b, H24a, H24b 24 38.1 (t) 2.78

(m IH 27 H3, H4b, H25 £%0 (m IH - H23, H4a,

H25 25 - 7.42 (dd, 1.2, 7.8 Hz, IH 27 H24a, H24b 26 -

6.31 (d, 6.8 , IQB 40 H20 tryptophan 27 172.8 (s) -
2 . . 285327 (d) 28 &l i(7ddd Hz2HD | 8|88 2730731148 | R, H2oh
H29a, H29b, H392%H @2.R73 QA1) 2. 8624 eiti30, 387, | A HIbaHz
30 |H 28, 2¢4@0)-31, 38 H28, H2H§9b|_é).273(dd09249 13.7
3 -m’sllil)24.%g"'5((§’)7 %g’%? : 3I8H) 29, :85?303% A3 rééfsz i
32 10.65 ([bs,” I H) | ¥ 03 H> 33, 38 H31|3W3nHePs4 (gFBL - -
33 34 111.]2 ¥W&)©®7)22 (s, IH) 36, 38 {-35 115.3 (|s) - - -
34 36 145.|6 1{)@)r | 7226, 3% 102.5 (d) 7. @@3g(s | H) |30, 35, 3
;s - 38 135 1953((5)_--39-867(d .8 Hz, |H) H28 40
157.2 (s arg|n|ne41- 6.E>O(d 78Hz, IH) 40
36 o 145.6 (s) -
37 102.5(d) | 7.00 (s, 1H) 30, 35, 33 -
38 1259(6) |- - -
39 - 8.67 (d, 8.8 Hz, 1H) H28
40 157.2(s) |- - -
arginine
41 - 6.50 (d, 7.8 Hz, 1H) 40 H42
42 51.9(d) |4.05(ddd,5.9,7.8,7.8 Hz, 1H) 47 H41, H43a, H43b
43 28.7(t) | 1.56 (m, 1H) - H42, H43b, H44
1.74 (m, 1H) - H42, H43a, H44
44 249 (t) | 1.46 (m,2H) - H43a, H43b, H45
45 39.7 (v) 3.09 (dt, 5.9, 5.9 Hz, 2H) 47 H46, H45
46 - 7.42 (t, 5.9 Hz, 1H) 47 H45
47 156.4 (s) |- - -
48 173.1(s) |- - -
48-Me 51.8(q) |3.62(s,3H) 48 -

*Chemical shifts determined from 2D heteronuclear experiments

Table 4 'H (600 MHz), *C (125 MHz), and COSY
NMR data for Compound 4 in dg-DMSO
Atom No BC (mult)* "H (mult, J Hz) COSY
N-Methyl leucine
1 n.o. - -
2 57.9(d) |4.78(dd, 5.9, 8.8 Hz, 1H) H3a, H3b
3 36.1(t) |1.27 (m, 1H) H2, H3b, H4
1.68 (m, 1H) H2, H3a, H4
4 241(d) |1.37 (m, 1H) H3a, H3b, H5, H6
23.7(@) {0.79 (d, 6.8 Hz, 3H) H4
6 20.9(q) |0.83 (d, 6.8 Hz, 3H) H4
NMe 273 (q) | 1.81(s,3H)
Leucine
8 n.o. - -




- H43a, H43b, H45 45 39.7 (t) 3.09 (dt, 5.9, 5.9 Hz,
2H) 47 H46, HA5 46 - 7.42 (t, 5.9 Hz, |H) 47 H45 47
156.4 (s) - - - 48 173.1 (s36- - - 48-Me 51.8 (q) 3.62
(s, 3H) 48 - Chem cal shifts determ ned from 2D
het er onucl ear experinments Table 4 H (600 MHz), C (125
9 MHz), qnd*EtBY ddatet-F ¥F HoBhpoytpaallfonHly - O Atom
10 No C (ful400@ (nadlek,18f Hz) COSY N- MY, Hydb, Hieuci ng 1 n. o.
6 12 7.9 (d) ﬂzs%l&lﬁﬂﬂé SHgb 8“2 ﬁ?,iglda,'ﬁl""?ﬁé $b 3
A TR T N s P LA B
23.7 (¢) 0.79 (d, 6.8 Hz, 3H H4 6%B0.9 (q) 0.83 (d,
12 6.8 Hz} 3H)7 Y| N4, 29H83K)g) 1.81 (Bl 3H) - Leucine 8
T g T S R
W i 25 (I H) HQ%'%I?ﬁ’fdgl,{Qil—h(Dl)ll 24 b a) 1.83 (nh 1H
alanine g 0, H Ob, HLP, H13
15 n.o. - -
16 473 (d) |4.19 (dq, 7.8, 7.8 Hz, 1H) H17, H18
17 162 (q) |1.33(d, 7.8 Hz, 3H) H16
18 - 7.29 (d, 4.9 Hz, 1H) H16
lysine ‘
19 n.o. - -
20 54.3(d) |[3.87(ddd,5.9,6.8,6.8Hz, 1H) | H21,H26
21 32.1(t) |1.60 (m, 2H) H20, H22a, H22b
22 21.1(t) | 1.40 (m, 1H) H21, H22b, H23
1.10 (m, 1H) H21, H22a, H23
23 28.1(f) | 1.40 (m, 2H) H22a, H22b, H24a,
H24b
24 38.1(H) |2.75(m, 1H) H23, H24b, H25
3.59 (m, 1H) H23, H24a, H25
25 - 7.41 (dd, 1.2, 7.8 Hz, 1H) H24a, H24b
26 - 639 (d, 6.8 Hz, 1H) H20
tryptophan
27 n.o. - -
28 53.8(d) |4.38(ddd,2.9,8.8,11.7Hz, 1H) | H29a, H29b, H39
29 27.6(t) |2.81(dd, 11.7, 13.7 Hz, 1H) H28, H29b
337 (dd, 2.9, 13.7 Hz, 1H) H28, H2%a
30 n.o. - -
31 124.5(d) |6.72 (bs, 1H) H32
32 - 10.80 (bs, 1H) H31
33 1n.0. - -
34 111.2(d) |7.37(d, 7.8 Hz, 1H) H35
35 120.2 (d) |6.89 (dd, 7.8, 7.8 Hz, 1H) H34, H36
36 121.0(d) |7.00(dd, 7.8, 7.8 Hz, 1H) H35, H37
37 117.8 (d) |7.21(d, 7.8 Hz, 1H) H36, H35
38 n.o. - -
39 - 8.64 (d, 8.8 Hz, 1H) H28
40 n.0. - -
arginine

42 51.9 (d) 4.05 (ddd, 5.9, 7.8, 7.8 Hz,
H43b 43 28.7 (t) 1.56 (m

H43a,

wa 2008/089%17 | H)

H42, HA43a,

I'H)

|H) 47 H41,
H42, H43b, H44
H44 44 24.9 (t) 1. 48CT/8K2084A)01568



12 20.7 (q) 0.84 (d, 6.8 Hz, 3H HII 13 23.9 (qg) 0.91

(d, 6.8 Hz, IH HI 14 - 8.79 (d, 4.9 Hz, IH HO
W@b@siosws115 n.o. - - 16 47.3 (d) 4.19 (dq, 7.8pCTSBIHE4/001568

IH H 7, H 8 17 16.2 (qgq) 1.33 (d, 7.8 Hz, 3H) Hl6 18

- 7.29 (d, 4.9 Hz,
(d) 3.87 (ddd, 5.9,

IH H16 |ysine 19 n.o. - - 20 54.3
6.8, 628 Hz, IH H21,H26 2 1 32.1

(t) .60 (m 2H) H20, H22a, H22b 22 21.1 (t) 1.40 (m
IH H21, H22b, H23 1.10 (m |IH H21, H22a, H23 2 3 28.1
4 (t) 1.80 (m 2H* DYz HD2h, H24a|H24b 24 38.1 (t)
42 2.75 (M SRR H2BY (kiR4b,7.8HB31z3HP9 (HAL Hib) HBR3, (H24a,
43 222925;1- 2g.ogle(1de(m,1H)l2_|:207i8 th Ll'ﬁ42,|'EBA§H44H24t 228-
. . r :
53. 8 § i) 4.38 ?%fékf“,k’b‘? o 88 17 2’,%?‘? A pod toob,
44 139 20| 276 Mt )OI dd, 11.7, 1FFHECEHE HAs, H2ob
45 3.37 (¢d,402(tD, | 3103 (dF, SPiA,9 He ) H28, HZ6.3430 n.o. |- - 3 1
46 124.5 (d) -6. 72| (4bg,59Hd) 11732 32 - Mys80 (bs, IH) H31 33
47 N.0. -|- po
48 n.o. - -
48-Me 52.1(q) |3.58(s,3H) -
®Chemical shifts determined from 2D heteronuclear experiments
n.o. = not observed
Table 5 'H (600 MHz), 1*C (125 MHz), HMBC and COSY
NMR data for Compound 5 in d-DMSO
Atom No BC (mult)® 'H (mult, J Hz) 23]y correlations | COSY
N-Methyl lencine
1 168.9(s) |- - -
2 57.5(d) |4.76 (dd, 5.9, 8.8 Hz, 1H) 1,3,8, 7-NMe H3a, H3b
3 36.6 () |1.27 (m, 1H) - H2, H3b, H4
1.65 (m, 1H) - H2, H3a, H4
4 24.4(d) |1.34 (m, 1H) - H3a, H3b, H5, H6
5 23.7(Q) | 0.82(d, 6.8 Hz, 3H) 3,4,6 H4
6 21.2(q) |0.84 (4, 6.8 Hz, 3H) 3,4,5 H4
NMe 27.5(9) | 1.77(s, 3H) 2,8 -
Leucine
8 1726 (s) |- - -
9 46.8 (d) |4.77(ddd,2.9,4.9,9.8Hz, 1H) |- H10a, H10b, H14
10 40.0 (t) | 1.68 (m, 1H) 9,11 H9, H10b, H11
1.22 (m, 1H) - H9, H10a, H11
11 24.5(d) | 1.82 (m, 1H) - H10a, H10b, H12,
H13
12 21.4(q) |0.86(d, 6.8 Hz, 3H) 10,11, 13 H1l
13 23.0(q) |0.90 (4, 6.8 Hz, 3H) 10,11, 12 Hil
14 - 8.77 (d, 4.9 Hz, 1H) 9,10,15 H9
alanine
15 173.8(s) |- - -
16 482 (d) |4.16 (dq, 4.9, 7.8 Hz, 1H) 15,17 H17, H18
17 16.8(q) | 1.27 (d, 7.8 Hz, 3H) 15,16 H16
18 - 7.18 (d, 4.9 Hz, 1H) 19 H16
lysine




34 111.2 (d) 7

.37 (d, 7.8 Hz,

I H) H35 35 120.2 (d)

8.64 (d, 8.8 Hz,

6.89 (dd, 7.8, 7.8 Hz, IH H34, H36 36 121.0 (d) 7.00

W@ dab5/039687 7.8 Hz, IH) H35.H37 37 117.8 (d) 7.RAT/§ER004/001568
7.8 Hz, IH H36, H35 38 n.o. - - 39 -
IH H28 4 0 n.o. - - arginine27 4 1 -

6.49 (d, 7.8 Hz,

IH H42 42 52.2 (d) 4.19 (d8d, 5.9, 7.8, 7.8 Hz, |H)

HA1, H43a, H43b 43 28.0 (t) 1.52 (m |IH H42,
HA4 1.71 (m |H H42, H43a, H44 44 24.7 (t)
19 2H) H4Bd7>34Bb- H45 45 40.1 (t) 3|07 (dt, 5. ¢
20 2H) 6, 5446 4/6.91 (ddd, 42 6816,8 E, 19D Hz| 19] )22 HA5 47
21 N.o. -| - 3A8eMVe| 128k 2600) 3.58 (s, BH) - Chemi¢
- det er nfi ngd, g)r O“P.4ﬁgn,hﬁ)t eronucl ear experinments
not observed Tab El> H (600 MHz),| C (125 ML
and CISY NMR d@t'8 @&® Conpound 5 jn Cf -DVSO
23 (nult)} HTInG t| 140Kz PE)CH correl ati pns COSY N-|
leucine 1 168.09 (s) - - - 2 57.5 [(d) 4.76 (dd
.8 Hz -N H :
2 ?mg I wr&”l rzggf‘gﬁﬁgl.g/g (Hrsna’ | Hs'b-ng,G E&gt
24.4 (Jd) 1.34 Gy ®HP - H3a, H3Db,|H5, H6
25 - 7.50 (dd, 1.2, 7.8 Hz, 1H) -
26 - 6.36 (d, 6.8 Hz, 1H) 40
tryptophan
27 173.5 (s) |- -
28 53.8 (d) |4.41(ddd,2.9,9.6,11.7Hz, 1H) |-
29 27.7 (9 | 2.90 (dd, 11.7, 13.7 1H) 30,31,38
3.30 (dd, 2.9, 13.7 Hz, 1H) 30,31, 38
30 1109 (s) |- -
31 124.9 (d) |6.78 (bs, 1H) 29, 30,33,38
32 - 11.00 (bs, 1H) 30, 31,33,38
33 136.7 (s) |- -
34 1113 (d) |7.30(d, 1.8 Hz, 1H) 36,38
35 1258 (s) |- -
36 118.7 (d) |6.93 (dd, 7.8, 1.8 Hz, 1H) 38,34
37 1183 (d) |7.42(d, 7.8 Hz, 1H) 35,33
38 1255 (s) |- -
39 8.64 (d, 9.6 Hz, 1H) 1
40 1575 (s) |- -
arginine
41 - 6.37 (d, 7.8 Hz, 1H) 40
42 52.6 (d) |4.05(ddd,5.9,7.8,7.8Hz, 1H) | 43,44, 48
43 29.5 (t) | 1.50 (m, 1H) -
1.67 (m, 1H) -
44 25.1 () |1.40 (m, 1H) -
1.19 (m, 1H)
45 40.5 (t) |3.06 (m, 2H) 47
46 - 7.50 (m, 1H) -
47 156.8 (s) |- -
48 1743 (s) |- -

H43Db,

1.40 (m

p: 5.9 Hz,
/HEL, 826 48

b0, §0h, b
ﬂzlgwéEst
B loRR2NE2C
VE22h\H22b, H24a,
1245 9,
1.27
N b, H25
H23, Eléa, H25
H24a, H24b
H20

H29a, H29b, H39
H28, H2%

H28, H2%a

H32

H31

H36
H34, H37
H36

H28

H42

H41, H43a, H43b
H42, H43b, H44
H42, H43a, H44
H43a, H43b, H45

H44, H46
H45

*Chemical shifts determined from 2D heteronuclear experiments

Compound 6




5 23.7 (q) 0.82 (d, 6.8 Hz, 3H) 3, 4, 6 H4 6 21.2 (q)

0.84 (d, 6.8 Hz, 3H) 3, 4, 5 H4 NVe 27.5 (q) 1.77 (s,
WQR)05839687 - Leucine 8 172.6 (s) - - - 9 46.8 (POT/EE2F4/001568
(ddd, 2.9, 4.9, 9.8 Hz, IH - HOa, HOb, HL4 10 40.0
(t) 1.68 (m IH 9, 11 H, HOb, H1.22 (m IH - Ho,
HCa, HI 11 24.5 (d) 1.82%%Mm IH - HOa, H b, H2,
H13 12 21.4 (q) 0.86 (d, 6.8 Hz, 3H) 10, 11, 13 H | 13
230(q)090(d 6.8 Hz, 3H 10, 11, 12 H | 14 - 8.77

(d, 4.9 Hz,*fH) 9, 10, 5 HO alanine 15 173.8 (s) - - -
16482( 4.16 (dq, 4.9, 7.8 Hz, |H 15, 17 H17, H18
171684g)1 7 (dH 7.8 Hz, ,3H) W5, 16 H16 18 - 7.18
(d, 4. 6»rW 03 (s) - - - 20
541(d)31dd,59 6.8, 68 Hzlzsl H) 19, 21, 22
H21. H26 2 .1og 2360 (m 2H) - H2p, H22a, H22b 22
20.6 (t)9.40Qm —“OHR1, H22b . i
H21, H22a, H23 23 27.1 ) 1 4o M
H24a, H24b 2 vL G
3.53 (m |H - H23, 4a, 251
7.8Hz, |H) - H24a, HMRe an .

13 - l )\

\ﬁ .

Table 6 'H (600 MHz), 1*C (125 MHz), HMBC and COSY

NMR data for Compound 6 in dg-DMSO

Atom No BC (mult)* "H (mult, J Hz) **Jeu correlations | COSY

N-Methyl leucine

1 169.4(s) |- - -

2 58.0(d) [4.72(dd, 5.9, 8.8 Hz, 1H) 1,3,4,8, 7-NMe H3a, H3b

3 36.2() | 1.25 (m, 1H) 1,2,4 H2, H3b, H4
1.60 (m, 1H) 2,4 H2, H3a, H4

4 23.0(d) |1.93 (m, 1H) 2,3 ‘H3a, H3b, HS5, H6

5 23.7(q) 10.82(d, 6.8 Hz, 3H) 3,4,6 H4

6 24.0 (q9) |0.82(d, 6.8 Hz, 3H) 3,4,5 H4

NMe 27.0(q) |1.90(s,3H) 2,8 -

Leucine .

8 172.5(s) |- - -

9 47.8(d) |4.70(ddd, 2.9,4.9, 9.8 Hz, 1H) - H10a, H10b, H14

10 392( |1.70 (m, 1H) - H9, H10b, H11
1.22 (m, 1H) - H9, H10a, H11

11 27.0(d) |1.82 (m, 1H) - H10a, H10b, H12,

HI3

12 21.0(g) |0.84(d, 6.8 Hz, 3H) 10, 11,13 Hil

13 24.9 (@) |0.96 (d, 6.8 Hz, 3H) 10,11, 12 HI1l

14 - 8.69 (d, 4.9 Hz, 1H) 9,10, 15 H9

valine

15 172.7(s) |- - -

16 57.8(d) |3.92(dd, 5.8, 7.8 Hz, 1H) - H17, H20

17 29.7(d) | 1.95(m, 1H) 16, 18,19 H16, H18, H19

18 19.4(q) ]0.85(d, 7.8 Hz, 3H) 16, 17,19 H17

19 19.0(q) | 1.05(d, 7.8 Hz, 3H) 16,17,18 H17




26 - 6.36 (d, 6.8 Hz,
(s) - -
WO ko5/4039620a,

(d, 1.8 Hz, IH) 36, 38 H36 35 125.8 (s) - - -
20 (q) 6.33 (dd, PPROI9B= | H) 38)184. 1834, Hd
lysine 118.3 (d) 7.42|(d, 7.8 Hz, |IH 35| 33 H36 38
21 - - - 3918564 (d, 9.6 Hz, IH 1 H28 40 157. 5h
z A Eigdﬁ%d)é Byt opefud iy | Il AT 49
3, HEL:;a,ﬂzf b 4058 (1) 1.50 (m"IH - H42,
24 HA4 1. 67 Prh® | H40mPER, H43a, H44[44 25.1 (t)
IH) - H43a, H4ABbio dds) 1. 13 (58] (I H I AI:I;S 40@5(2
» Eg]) ZH) %igﬁi?ﬁ".dg&(zgf - - - Ch(renm cal shifts
deternmined from 2D het eronucl ear experinments
26 38.1(t) |2.80(m, 1H) 27
3.61 (m, 1H) -
27 - 7.40 (dd, 1.2, 7.8 Hz, 1H) 27
28 - 6.47 (d, 5.9 Hz, 1H) 42,22,23
tryptophan
29 1716 (s) |- -
30 53.2(d) |4.41(ddd,2.9,8.8,11.7Hz, 1H) |-
31 27.9(t) |2.90(dd, 11.7, 13.7 Hz, 1H) 29, 33,32, 30
3.40 (dd, 2.9, 13.7 Hz, 1H) 30,32,33
32 109.5(s) |- -
33 125.5(d) | 6.65 (bs, 1H) 29, 30,35, 40
34 - 10.64 (bs, 1H) 32, 33,35, 40
35 1304(s) |- -
36 111:1(d) | 7.20 (s, 1H) 33,37,38,40
37 1150(s) |- -
38 1463 (s) |- -
39 1023 (d) |7.00 (s, 1H) 35,33,32,37,38
40 1260() |- -
41 . 8.77 (d, 8.8 Hz, 1H) 1
42 157.6(s) |- -
isoleucine
43 . 6.35 (d, 7.8 Hz, 1H) 42
44 56.9 (d) |4.06 (dd, 5.9, 7.8 Hz, 1H) 42,45, 46, 48, 49
45 36.8(d) | 1.70 (m, 1H) -
46 24.7(8 | 1.40 (m, 1H) 44,47,48
1.15 (m, 1H) 44, 47, 48
47 11.7(q) |0.82 (t, 6.8 Hz, 3H) 45,46
48 15.4(q) |0.84 (d, 6.8 Hz, 3H) 44,45, 46
49 173.7(s) |- .

IH) 40 H20 tryptophan 27 173.5
- 28 53.8 (d) 4.41 (ddd, 2.9,
H29b, H39 29 27.7 (t) 2.90 (dd, I1HCT/SE2D84/001568

9.6, 11.7 Hz,

IH) 30, 31, 38 H28, H29b 3.30 (dd, 2.9, 13.7 Hz, IH)
30, 31, 38 H28, H29a 30 110.9 (s)
6.78 (bs, IH 29, 30,33, 38H32 32 - 11.00 (bs, IH)

- 34 111.3 (d) 7.30

30, 31,33,38 H31 33 136.7 (s)

31 124.9 (d)

36 118.7
Hig7
125.5 (s)

(s) - - -
weuk (9)
Hpg Hpfe, H24b
H23, A, (HIp
YB3 s
zlzjé,t_}gilb?ﬂ%a,
H26b

H25, H26b, H27
H25, H26a, H27

H26a, H26b
H22

H31a, H31b, H41
H30, H31b
H30, H31a

H34
H33

H44

HA43, H45

H44, H46b, H46a,
HA48

HA6b, H47, H45
HA47, H45, H46a
H46a, H46b

HA45

*Chemical shifts determined from 2D heteronuclear experiments

Compound 7




Conpound 629 3 25 7 3 N 35 H Table 6 H (600 MHz),
(125 MHz) HMBC and COSY NWR data for Conpound 6 in
wo Dvs@%tom No C (nult) H (rmult, JHz) correl at PONSEXOBN1568

C

N-Methyl leucine 1 169.4 (s) - - - 2 58.0 (d) 4.72
(dd, 5.9, 8.8 Hz, IH) 1, 3, 4, 8, 7-NVe H3a, H3b 3
36.2 (t) 1.25 (m IH 1, 21 4 H2, H3b, H4 1.60 (in,
IH 2, 4 H2, H3a, H4 4 23.0 (d) 1.93 (m IH 2, 3 H3a,
H3b, H5, H6 5 23.7 (q) 0.82 (d, 6.8 Hz, 3H) 3, 4, 6 H4
6 24.0 (q) ,Q.82 (d, 6.8 Hz, 3H) 3, 4, 5 H4 NVe 27.0
(q) 1.90 (£3H 1y S g Leucine 8 17245 (s) - - - 9
47.8 (d) éj;m 4 O- H M,
I(—|I Co, Hiy 1o ; sH b, H 1.22
m I'H) (
H Oa, H ObH "33’8 Hz, 3H)
10, 11, 13 H | 13 24 Hz\__3H). 10, 11
12 HI 14 - 8. 6@ al i ne
15 172.7 (s) -
Table 7 'H (600 MHz), *C (125 MHz), HMBC and COSY
NMR data for Compound 7 in de-DMSO
Atom No BC (mult)? 'H (mult, J Hz) 23 Joy correlations | COSY
N-Methyl
tryptophan
1 1698 (s) |- - -
2 61.0(d) |4.66(dd,2.6,10.4 Hz, 1H) 1,3, 4,14, 13-NMe | H3a, H3b
3 223 (1® | 2.73 (m, 1H) 1,5,4,2,12 H2, H3b
3.07 (m, 1H) 2,4,5,12 H2,H3a
4 108.9(s) |- . -
5 1243(d) |6.87 (bs, 1H) 3,4,7,12 H6
6 - 10.66 (bs, 1H) 4,5,7,12 HS
7 130.7 (s) - - -
8 111.8(d) |7.26 (s, 1H) 7,9, 10, 12 -
9 1158() |- - -
10 1458(s) |- - -
11 102.7(d@) |6.98 (s, 1H) 4,7,9,10,12 -
12 126.8 (s) - - -
NMe 27.5(aD 1.91 (s, 3H) 2,14 -
Leucine
14 172.5(s) - - -
15 46.9(d) |4.21(ddd,2.9,4.9,9.8 Hz, 1H) 16, 21 H16a, H16b, H20
16 36.9 (t) -0.50 (dd, 11.7, 11.7 Hz, 1H) 14,17,18 H15, Hi6b, H17
0.90 (m, 1H) - H15 Hl6a, H17
17 248(d) |1.40 (m, 1H) - H16a, H16b, H18,
H19




16 57.8 (d) 3.92 (dd, 5.8, 7.8 Hz,

29.7 (d) 1.95 (m

Hz,

54.8 (d) 3.91 (ddd, 5.9, 6.3

6.8

H23, H28 23 31.5 (t) 1.60 (m 2H)

20.1 (t) 1.40
18 H23, Hp4ad? (@5
19 H26a, H2@bBORH
2 3ok
vatine 4o 2 % oo
2L (d) 4. BV a8,
2 1 27.9| (157689
23 H30, HB1b0.8H0
24 H30, H3la 8¢
’5 29, 30, B5, 4g :%B

35 130| 4 'F&§
26 38, 0} 37 115
lysine
27 171.9 (s)
28 53.8 (d)
29 31.3 ()
30 20.2 (t)
31 28.2 (f)
32 37.9 ()
33 .
34 -
phenylalanine -
35 171.0 (s)
36 54.8 (d)
37 37.9 ()
38 138.6 (s)
39 128.9 (d)
40 127.9 (d)
41 126.2 (d)
42 127.9 (d)
43 128.29 (d)
44 -
45 157.3 (s)
isoleucine
46 -
47 56.6 (d)
48 36.9 (d)
49 24.5 (t)
50 11.1 (@)

H23, H24b

BB4014, 6.8 iz, 2080 (m |

$, 4 S B0a) H27 27 -
H26a, H26b 2 8 - 6.4

tryptophan 29 171. 6
2.9, 8.8, 11.7Hz,
(8. Pdd, 6.9118 Hz, 1H)3. 7THz
1(gddm 1?9, 13. 7Hz,

cﬂ?éﬁz 3%)4 (33 1i2

°%d§§%¥?1(d)7
@4(&§OHz 1. 3 g 14

3.86 (ddd, 5.9, 6.9, 6.8 Hz, 1H)
1.54 (m, 2H)
1.40 (m, 1H)
1.10 (m, 1E)
1.40 (m, 2H)

2.86 (m, 1H)
3.58 (m, 1H)

7.40 (dd, 1.2, 7.8 Hz, 1H)
6.43 (d, 6.9 Hz, 1H)

4.57 (ddd, 2.9, 9.5, 11.7 Hz, 1H)
2.75 (dd, 11.7, 13.7 1H)

3.40 (dd, 2.9, 13.7 Hz, 1H)

7.07 (d, 7.8 Hz, 1H)

7.22 (dd, 7.8, 7.8 Hz, 1H)

7.15 (t, 7.8 Hz, 1H)

7.22 (dd, 7.8, 7.8 Hz, 1H)

7.07 (d, 7.8 Hz, 1H)

8.76 (d, 9.5 Hz, 1H)

6.28 (d, 8.7 Hz, 1H)
4.04 (dd, 5.9, 7.8, 7.8 Hz, 1H)
1.71 (m, 1H)
1.35 (m, 1H)
1.10 (m, 1H)

%(CQEDSEZ D) 1.40 (M6 IHY - H24

0.83 (t, 6.8 Hz, 3H)

IH - H17,

H20 17

IH) 16, 18, 19 Hl6, H18, H19 18 19.4
W@ 00503857 (d, 7.8 Hz, 3H) 16, 17, 9 H17 19 19.BCT/§§2004/001568

1.05 (d, 7.8 Hz, 3H) 16, 17, 8 H1730 20 -
IH) 16, 17, 9 H16 lysine 2 1 172.5 (s)

6.80 (d, 5.9
L. 22
Hz, IH 19, 21,22,42
. H22, H24a, H24b 24
H25 1.10 (m I H) -
&7 H4b,
)6, 2718H25, H26h, H27
157164ﬁ (dd, |3u2,
7 (d, 5.9 Hz, IH)

(s) - - - |30 53.2
H) - H31la, H81b, H41 3
231 4)2529, 33 H28826 30
id) 2438, 32, |3, H24 H25

(g) 6. 65 gg
?2 33, 3890’ rss
3%, IH) |38 37,

S023(g) - - |H2

27,29, 30, 45 H29, H34

; H28, H34

; H29, H30b, H31
; H29, H30a, H31
; H30a, H30b, H32a,

H32b

35 H31, H32b, H33
30,31, 35 H31, H32a, H33
32,35 H32a, H32b
27,29, 45 H28

1,35,37 H37a, H37b, He4
35,36,38,39,43 | H36, H37b
36,38, 39, 43 H36, H37a
37,38, 41, 43 H40, Hal

38, 42 H39, H4l

39, 43 HA40, H42

38, 40 H41, H43
37,38, 39, 41 H42

1,36,37 H36

45,47, 52 H47
45,48,49,51,52 | Hd6, H48

47, 49, 50, 51 H47, H49b, H51
47,48, 50, 51 HA8, H49b, H50
47,48, 50, 51 H48, H49a, H50
48,49 H49a, H49b




39 102.3 (d) 7.00 (s, |H) 35, 33,32, 37, 38 - 40 126.0
(s) - - - 41- 877 (d, 88 Hz, IH 1 H30 42 157.6

W@ 20054039617 i sol eucine 43 - 6.35 (d, 7.8 Hz, | HCHIEIA4001568

44 56.9 (d) 4.06 (dd, 5.9, 7. 8 Hz |H 42, 45, 46, 48,
9 H43, H45 4 5 36.8 (d) 15%) I|H - HA4, HA6b,
HAGa, HA8 46 24.7 (t) 1.40 | H) 44 47, 8 HABb,
HA7, HA5 1.15 (m |H) 44, 47, 48 HA7, H45. HAGa 47
11. 7 ( 2 3H) 45, ¢ 4 8

S 15,4 (F 196@ ’L?%f(d% 3‘%’ 3H) 44, Zém% H45T %9 173.7

2 () cal shifts determjned from 2D

“2Chenli€i] €hi@1 ld@feﬁﬂfneﬁ)ﬁi@ﬁi DIERdtSroas DA WRPerl@ént! H 51 HO HN 44
.0 JNH O 4 Table 7 H (600 MHz), C (125 MHz) HVBC and

COSY NWVR data for Conmpound 7 in J -DVSO Atom No C
(mult) H (mult, é Jcascorrelatlons COSY N Met hyl
tryptophan 1 169.“5%\1%97— - 261.0 (d) 4.66 (dd, 2.6,
10. 4 3, 4, 14; 13-NWe H3a, H3b

"01\38
40

42

5 Table 8 'H (600 MHz), *C (125 MHz) and COSY
NMR data for Compound 8 in de-DMSO
Atom No BC (mult)* 'H (mult, J Hz) COsY
N-Methyl
tryptophan
1 n.o. - -
2 60.8 (d) |4.65(dd, 2.6, 9.9 Hz, 1H) H3a, H3b
3 219 |273(m, 1H) H2, H3b
- 3.08 (m, 1H) H2, H3a
4 n.o. - -
5 124.7 (d) |6.87(d, 1.9 Hz, 1H) H6
6 10,66 (bs, 1H) HS5
7 n.o. - -
8 111.5() |7.23(s, 1H) -
9 n.o. - -
10 n.o. - -
11 103.4 (d) |6.94(s, 1H) -
12 n.o. - -
NMe 27.4(q) | 1.90(s, 3H) -
Leucine




322.3(t) 2273 (m IH 1, 5 4, 2, 12 H2, H3b 3.07
(m IH 2, , 5 2 H, H3a 4 108.9 (s) - - . - 5 124.3
w@ 2)os03877 (bs, | H) 3, 4, 7, 12 H6 6 - 10.66 (bBRCT/SEH04001568
5, 72 H5 7 130.7 (s) - - - 8 111.8 (d) 7.26 (s, IH
7, 9, 10, 2 - 9 115.8 (s) - - - 10 145.8 (s) - - - 11
102.7 (d) 6.98 (s, IH 4, B49, 10, 2 - 12 126.8 (s) -
- - Nve 27.5 (q) 1.91 (s, 3H) 2, 14 - Leucine 14 172.5
(s) - - - 15 46.9 (d) 4.21 (ddd, 2.9, 4.9, 9.8 Hz, |H)
4 16, 21|H16& Hréb, H20 16 36.9 (t)--0.50 (dd, 11.7,
15 1.7 Hz| |48p(d14]4.187ddd,8.9H4059.8 ] BY), IHET6a G1180uLfom | H) -
16 H15, Hl6a7.0kl7 6?0(8&9@9(8@1} 1ﬂ1) 40 (My14 tlen, 11fi16@, HLED,
H18, H1932 18 19,7 8 g) 0.26 (d, 6; Fﬁga Hf 16, 17, 9
. HL7 19(22.0 (q 0. ) 14, 6 8 He, 319” 8 H17 20
- 8. 42| (44 3 1ﬁ£@mlﬂb 15, 16,21 -Esiﬁﬁﬂ%ﬂ@1@81 172. 2
18 (s) - | -199@)5D.8({6YHBIMO (dd, 6817 7.8 Hz, | H) 23,
19 24, 5 H232bRH 3363DeHud ey 1. 90 (mulH) 22, 24, 5 H22,
0 H24, HP5 24 188%0@9)8 86 (d, 7.8|fg, 3H) 22, 23, |5
. H23 25[18.8 () 0 d, 7.8 Hz, BH) 22, 23, 4 H23 26
ol s 74 (d, 6.9 He, |ro 22, 23, 7 H22
21 n.0. - -
22 55.8(d) ]3.93(dd, 7.8,8.2 Hz, 1H) H23,H27
23 37.0(d) [1.72 (m, 1H) H22, H24a, H24b, H26
24 24.2 (t) 1.08 (m, 1H) H24b, H23, H25
1.30 (m, 1H) H24a, H23, H25
25 12.0(q9) [0.82(d, 7.0 Hz, 3H) H24a, H24b
26 15.7(q ]0.83(d, 7.0 Hz, 3H) H23
27 - 6.70 (d, 6.9 Hz, 1H) H22
lysine
28 n.o. - -
29 54.3(d) |3.85(ddd, 5.9, 6.8, 6.8 Hz, 1H) H30, H35
30 31.8 (1) 1.54 (m, 1H) H29, H30b, H31a, H31b
1.72 (m, 1H) H29, H30a, H31a, H31b
31 249 (1) 1.40 (m, 1H) H32, H31b, H30a, H30b
1.10 (m, 1H) H32, H31a, H30a, H30b
32 28.1 (1) 1.40 (m, 2H) H31a, H31b, H33a, H33b
33 38.0(t) |2.80 (m, 1H) H32, H33b, H34
3.55 (m, 1H) H32, H33a, H34
34 - 7.43 (dd, 1.2, 8.8 Hz, 1H) H33a, H33b
35 - 6.45 (d, 6.8 Hz, 1H) H29
phenylalanine
36 n.o. - -
37 54.5(d) |4.58(ddd,2.9,8.8,11.7 Hz, 1H) H38a, H38b, H45
38 37.4 (1) 2.73 (dd, 11.7, 11.7 Hz, 1H) H37, H38b
3.37(dd, 2.9, 11.7 Hz, 1H) H37, H38a
39 n.o. - -
40 128.3(d) |7.05 kd, 7.8 Hz, 1H) H41, H42
41 128.0 (d) |7.19 (dd, 7.8,7.8 Hz, 1H) H40, H42
42 125.9(d) |7.14(t,7.8Hz, 1H) H41, H43
43 128.0(d) |7.19(dd, 7.8, 7.8 Hz, 1H) H42, H44
44 1283 (d) {7.05(d, 7.8 Hz, 1H) H43, H42
45 - 8.68 (d, 8.8 Hz, 1H) H37
46 n.o. - -




6.9, 6.8 Hz,
wda 2®4/089817 2H) -
H29, H30b, H31
1.40 (m 2H) -
(m
H31, H32a, H33 33 -
H32a, H32b 34
isolewcipheny| Al ani ne
47 (ddd, R.9- 9.5
48 %637- 7(5%)@12
“  ine %g@)
N Hz, | §??<t>38
7.8, 78 Hz, |
s1 7.8Hz, | I H)4@9
7.8 Hz 8
2 g, s}?g(“g

33

lysine 27 171.

1,36, 37 H38 45

9 (s) - - -

2 8 53.8 (d) 3.86 (ddd, 5.9,
IH 27, 29, 30, 5 H29, H34 29 31.3 (t)

H28, H34 30 20.2 (t) 1.40 (m PEH/SE2004/001568

1.10 (m
H30a,

IH) -

IH 35 H31 H32b, H33 3.58 (m
7.40 (dd, 1.2, 7.8 Hz,

- 6.43 (d, 6.9 Hz,

35 171.0 (s) - -}

624, 8wz I H) 1, 35

; 1ol 113, 7
491 (@8l d,o, 7] kn ] o

g%fj%,li)) o391
148 (m, HB HAO, H41 40
Hp1 @812 H39, H41 4
4»39<H%Q,quﬁ? 42 127.

, 3 43 12
°§9 41Fﬁ’§|444- .

"157.3 (s) - - - is

I'H) 30, 31, 35

IH) 27, 29, 5 H28

H37b,
36, 38,

e

I&E H37a

(d, 9.5 Hz,

ol euci ne 46 -

36 54.8 (d) 4.

3Pt B, Hef) 7. 22 (
Hs04, Béo, A51(d) 7. 15
Prsosl hsob: 22 (dd,
3%4%9 (d) 7.07 (IdF

[=

59 7.8 7.8
- =36t gbsereds . 71

{L

Hz, | H
(m

Compound 9

HN\15/U\

19

\ﬁﬁ/%k \/\/
O HN

7“76

)
. 28
*Chenf{idal sBiffs ddtermiindd fddm 24V hetbrdnt¥léardokpefinfenfsd) 4. 04 (dd
45, 48,49, 51,52 H46, H48 4 8
IH) 47, 49, 50, 51 HA47, H49b, H51

Hiaa

H29, H30a, H31 3 1 28.2 (t)
H30b, H32a H32b 32 37.9 (t) 2.86

IH 32, 35

7

39, 3

43
7.8

dd,

(t
78

Table 9 'H (600 MHz), '*C (125 MHz), HMBC and COSY
NMR data for Compound 9 in ds-DMSO
Atom No BC (mult)® 'H (mult, J Hz) 23 Jeu correlations j COSY
N-Methyl
tryptophan
1 169.5(s) |- - -
2 60.8 (d) |4.69 (dd, 2.6, 10.4 Hz, 1H) 1 H3a, H3b
3. 21.7(t) | 2.76 (m, 1H) 2,4,12 H2, H3b
3.04 (m, 1H) 2,4,12 H2, H3a
4 108.9(s) |- - .
5 124.3 (d) | 6.88 (bs, 1H) 4,7,12 H6
6 10.66 (bs, 1H) 4,5,7,12 H5
7 130.2(s) |- - -




49 24.5 (t) 1.35 (m |H) 47,48, 50, 51 H48, HA9b, H50

1.10 (m IH 47, 48, 50, 51 H48, H49a, H50 50 . (Q)
wW@:2®3/0849617 6. 8 Hz, 3H) 48,49 H49a, H49b33 5 1 I1BCHSKIP4/001568

0.82 (d, 6.8 Hz, 3H) 47, 48, 9 H48 52 173.8 (S)

Chem cal shifts determ ned_from 2D heteronucl ear

experinments Conpound 8 H H® NH Table 8 H (600 MHz), C

(125 MHz) and COSY NVMR data for Conpound 8 in J -DVBSO

At om No ggqu %’ (mult, /Hz) COSY N-I\/Ethyl
8 trypt ophah Firhe ™ 6o 5 (dy [£:852(dd, 2|s, 9.9
9 Hz, IH) HBHO M8b 3 21.9 (t) 2.73|m IH H2, |H3b -

10 3.08 (Mmubsd K2, H3a 4bn. oi H) -H557.124. 7 (d) g 211( g, 1
. Hz, | 6 s, - - B 111
Do) 7. 25?2?)%; | f—o% ne (o r?fg.g’q‘i’ - 11[103. 4 (d)

6.94 (b, 1"12 n.o. - - Nve 2774 (q) 1.90{(s, 3H) -
NMe | euci ne3474(@ |1.91(s,3H) 2,14 -
Leucine
14 172.5(s) |- - -
15 46.7(d) |4.22(ddd, 2.9,4.9, 9.8 Hz, 1H) - H16a, H16b, H20
16 374 () |-0.49(dd,9.8,9.8 Hz, 1H) 18 H15, H16b, H17
0.95 (m, 1H) - H15, H16a, H17
17 23.1(d) |[1.40 (m, IH) " - H16a, H16b, H19,
H18
18 19.7(q9) ]0.25(d, 6.8 Hz, 3H) 16,17, 19 1 H17
19 223(q) |0.42(d, 6.8 Hz,3H) 16, 17,18 H17
20 - 8.47 (d,4.3 Hz, 1H) 21 H15
leucine
21 173.5() |- - -
22 50.7(d) |4.03(td,7.8,6.9H=, 1H) 21,23 H23, H27
23 39.7(t) | 1.46 (m, 2H) - H22, H24
24 233(d) |1.67 (m, 1H) 15,16 H23, H25, H26
25 21.6(q) |0.82(d, 7.0 Hz, 3H) 23,24,26 H24
26 22.8(q) |{0.88(d,7.0 Hz, 3H) 23,24,25 H24
27 - 6.86 (d, 6.9 Hz, 1H) 28 H22
lysine
28 1722(s) |- - H30, H35
29 54.4 (d) |3.88(ddd, 5.9,6.8, 6.8 Hz, 1H) 28, 30, 31 H29, H31a, H31b
30 32.1(t) |1.54 (m, 2H) - H30, H31b, H32
31 202 () {1.40(m, 1H) - H30, H31a, H32
1.10 (m, 1H) - H30, H22a, H23
32 28.1(t) |1.42(m,2H) - H31a, H31b, H33a,
H33b
33 383 () |2.84 (m, 1H) - H32, H33b, H34
3.57 (m, 1H) - H32, H33a, H34
34 - 7.38 (dd, 1.2,7.8 Hz, 1H) - H33a, H33b
35 - 6.35 (d, 6.8 Hz, 1H) 46 H29
phenylalanine
36 1714 () |- - -
37 54.5(d) |4.52(ddd,2.9,8.8, 11.7Hz, 1H) |36 H38a, H38b, H45
38 379() [2.74(dd4, 11.7,13.7 Hz, 1H) 39, 40, 44 H37, H38b
3.55(dd, 2.9, 13.7 Hz, 1H) 28,27,30,31,38 | H27,H38a
39 1383 (s) |- - -




14 n.o. - -
I H Hl6a, H16b, H20 16 37.0 (t)

wo Boseds1HL6b, H17 0.91 (m

1.40 (

6.8 Hz, 3H) H

20 -

m IH

H16a,

15 47.4 (d) 4.18 (ddd, 2.9, 4.9, 9.8 Hz,
-0.50 (dd, 9.8, 9.8 Hz,

| H) H15, H16a, H17 17PQHESE20(41)01568

H16b, H19, H18 18 19.5 (q) 0.22 (d,
7 19 22.3 (q) 0.36 (d, 6.8 Hz, 3H) HL7
8.40 (d, 4.8 Hz, |IH)

B15 isoleucine 2 1 n.o. - -

22 55.8 (d) 3.93 (dd, 7.8, 8.2 Hz,

IH) H23, H27 23

37.0 (d) 1.72 (m IH H22., H24a, H24b, H26 24 24.2 (t)
2 1.08 (jmi2BHY HOAG SPPR, TEMRS 1. 30 |41 H) H244H4ES,
41  H25 25| 1129.8df qy.20dB&0, 80, Hz/1H) Hz, [3bjusH24a, HRdk, 26
4o 157 (Q)n96§f GﬁwaZoﬁzkﬁ) 3FD H23 4844~ 6. 70 ,§41§%
Hz, IH yS|ne 29 54.3 (d) 3 6
5.9, 6|8 Hz, |H) H30 H3530318(t)115‘it‘m
43 |H H2p, 112%%)@ rm%d%%@oﬁzﬁ)(m | AP 4H29, H30a | B#1Ed4H3 1b
44 3 1 24} 9281() 17404d.80HzI1H) H32, H31lp,H8@a, H30b | fiesl@z( m
45 | H) H3P, H3la, H3faa kid@h 132 28.1 (t); 1.40 (m 2H),
. HBla, H311£>i 334, H33b 33 38.0 (t) 2.80 (m I|H) |H32,
H33b, 58 (m |H) H32, H33a,| H34 34 - 7]43 (dd,
isolewcine 5 @l 8Hz, | H) H33a, H33b 35 - @ 45 (d, 6.8|Hz, |H)
47  H29 - 6.26 (d, 8.7 Hz, 1H) - H48
48 56.9(d) {4.03(dd,5.9, 7.8,7.8 Hz, 1H) 46, 49, 50, 52, 53 H47, H49
49 37.6(d) |1.70 (m, 1H) - H48, H50b, H50a,
H52
50 24.6 (t) 1.35 (m, 1H) 48,49, 51, 52 HA49, H50a, H50b,
HS51
1.10 (m, 1H) 49, 51,52 HA49, H50a, H50b,
H51
51 11.7(q) |0.86 (t, 6.8 Hz, 3H) 49, 50 H50a, H50b
52 158 () |0.85(d, 6.8 Hz, 3H) 48, 49, 50 H49
53 173.8(s) |- - -

®Chemical shifts determined from 2D heteronuclear experiments

5 Table 10

Compound 10

'H (600 MHz), '*C (125 MHz), HMBC and COSY
NMR data for Compound 10 in dg-DMSO



phenyl al anine 36 n.o. - - 37 54.5 (d) 4.58 (ddd, 2.9,

8.8, 1.7 Hz, IH H38a, H38b, H45 38 37.4 (t) 2.73 (dd,
wa 1003/03%17 7Hz, |1 H) H37, H38b 3.37 (dd, 2.9, 11PGH&E20D4A)01568
H37, H38a 39 n.o. - - 40 128.3 (d) 7.05 (d, 7.8 Hz,

IH H41.H42 4 1 128.0 (d) 719(dd 7.8, 7.8 Hz, I H

HAO, H42 42 125.9 (d) 7.1 3(t78|—|z||—|)|—|41 H43 43
128.0 (d) 7.19 (dd, 7.8, 7.8 Hz, |H H42, H44 44 128.3
(d) 7,05 (d, 7.8 Hz, |H) H43 H42 45 - 8 68 (d, 8 8

Atorlrrlzio [ H)”Or@?/lt)46 n. o. ‘E&nultsldizbum ne 4Peu-cofplgigs (|€OS8. 8 Hz,
o 409 Lol 2 (A N1 L lel al ZQ Ll L1 142
NS ) 43U3§U37d5) \1u)714'(“ 1 s8] 180, H0b.| 162 50
. . m |H H48| H50, H50b,| H52 50
tryptophaxp g (t) 1.38{ (m H) H50b, HA9, H51 1.01 (m| IH H50a,
1 H49, HB169BT) 104 (qg) 0.79 (t, 6.8 Hz, 3H) HH0a, H50b
2 52 15.(8 {o@)a)0} 4/ dacho, .78z, 3H) | H4S, B313000. | H3a, H3b
5 oxper | AR 7 i i ned Trom ghuhet ef onuchag,
51 3.07 (m, 1H) ugqp 8}12 D02
4 1093 (s) |- -
5 126.1 (d) | 6.89 (d, 2.0 Hz, 1H) 4,7,12 H6
6 - 10.68 (bs, 1H) 4,5,7,12 HS
7 130.5(s) |- - -
8 111.8(d) |7.26 (s, 1H) 7,9, 10, 12 -
9 1158(s) |- - -
10 1462 (s) |- - -
11 103.4(d) | 6.98 (s, 1H) 4,7,9 -
12 1268(s) |- - .
NMe 27.3(q) | 1.97 (s, 3H) 2,14 -
Leucine
14 1719(s) |- - -
15 46.8(d) |4.21(ddd,2.9,49,11.7Hz, 1 H) |- H16a, H16b, H20
16 37.2(t) |-0.48(dd,11.7, 11.7 Hz, 1H) - H15, H16b, H17
0.95 (m, 1H) - H15, H16a, H17
17 23.3(d) | 1.40 (m, 1H) - H16a, H16b, H19,
HI8
18 19.5(q) |0.27 (d, 6.8 Hz, 3H) 16,17, 19 H17
19 213(q) | 0.41(d, 6.8 Hz, 3H) 16,17, 18 H17
20 - 8.42 (d, 4.9 Hz, 1H) 15,16, 21 H15
leucine
21 1729(s) |- - -
) 57.7(d) |3.77 (dd, 6.8, 7.8 Hz, 1H) 21,23,24,25 H23, H26
23 29.8(6) | 1.88 (m, 2H) - H22, H23, H24
24 189(q) | 0.84 (d, 7.0 Hz, 3H) 22,23,25 H23 ‘
25 189(q) | 0.93 (d, 7.0 Hz, 3H) 22,23, 24 H23
26 . 6.74 (d, 6.9 Hz, 1H) 23,28 H22
lysine
27 1722(s) |- - -
28 54.5(d) |3.84(ddd,5.9,68,68Hz, IFT) | 20,28,29,45 H29, H34
29 31.5(t) | 1.54 (m, 2H) - H28, H30a, H30b
30 202 () | 1.40 (m, 1H) - H29, H30b, H31
1.10 (m, 1H) - H29, H30a, H31
31 282 () |1.42 (m, 2H) - H30a, H30b, H32a,
H32b




25 Table 9 H (600 MHz) C (125 MHz), HMBC and COSY NWMR
data for Conpound 9 ini -DMSO AtomNo ' C (rmult) H
W@ paob0396dHz) JCH correl ati ons COSY N Met hyl t rBQI/cfdee4i001568

1 169.5 (s) - - - 2 60.8 (d) 4.69 (dd, 2.6, 10.4 Hz,
IH 1 H3a, H3b 3 21.7 (t). 2.76 (m IH 2, 4, 12 -H2,
H3b 3.04 (m IH 2, 4, 123%, H3a 4 108.9 (s) - - - 5
124.3 (d) 6.88 (bs, IH 4, 7, 12 H6 6 10.66 (bs, |H)
4, 5, 7, 2 H5 7 130.2 (s) - - -3p 111.8 (d) ,7.27 (s

2 |H 9| 183G MmEHE (s) 10 145|9 (s) 11 1cé{.3‘7HEZS})H33
6.99 (s, |H [BS7TmOHL2 126.1 (s)|3NE 27.4 (H3LHOZ H33,

33 gl-% 22 34 Segdm@mﬂqé,ﬂo?fﬁéﬁi)(ls_|)l6é53546b71édé74.}12&t,1€11dd,

0 200 Tiad, o g il BOR FIEP e PR ok (m

phenylalning L 115 H16a, | HL7 17 23.1 (d) 1.40 (m IH)

35 Hl6a, H16W4410|- H18 18 19.7 (q) 0{25 (d, 6.8 |[Hz, 3H)

36 16, 17, %9 Hll[i252%d229,3.5(1q) HA.14R (36, 6.8 Hz, |33 ABY, H44

37 17, 8 |Hlfa |272(dd 117,137 1H) 36, 38, 39, 43 H36, H37b

3.36 (dd, 2.9, 13.7 Hz, 1H) 36, 38, 39, 43 H36, H37a

38 137.9(s) |- - -

39 131.4(d) |7.01(d, 7.8 Hz, 1H) 37,41,43 H40

40 1304 (d) |7.37(d,7.8 Hz, 1H) 42,38 H39

41 1192() |- - -

42 130.4 (d) |7.39 (d, 7.8 Hz, 1H) 40, 38 H43

43 131.4(d) {7.08 (d, 7.8 Hz, 1H) 37,39,41 H42

44 - 8.81 (d, 8.8 Hz, 1H) - H3e6

45 157.3(s) |- - -

isoleucine

46 - 6.26 (d, 8.8 Hz, 1H) 45, 47 H47

47 57.2(d) ;4.04(dd, 4.9,8.8,7.8 Hz, 1H) 45, 48,49, 51, 52 H48, H46

48 37.2(d) |1.70 (m, 1H) - H47, H49b, H49a

49 25.1 (1) 1.33 (m, 1H) 47, 48, 50, 51 H49a, H48, H50

1.07 (m, 1H) 47, 48, 50, 51 H49b, H48, H50

50 11.4(q) -|0.83 (t, 6.8 Hz, 3H) 48, 49 H49a, H4%b

51 15.8(q) |0.83(d, 6.8 Hz, 3H) 47,48, 49 H48

52 1745(s) |- - -

®Chemical shifts determined from 2D heteronuclear experiments

EXAMPLE 2

This Example describes the isolation of Compound 11.
General Experimental Procedures

Water was Milli-Q filtered, while all other solvents used were Omnisolv. A Hypersil
BDS basic C18 5uM, 21.2 mm x 150 mm, column were used for preparative HPLC. NMR
spectra were recorded on a Varian Inova 600 or 500 MHz NMR spectrometer. Samples were
dissolved in de-DMSO and chemical shifts were calculated relative to the solvent peak
(DMSO 'H O 2.50 and *C 39.5 ppm). Mass spectra were measured on a Fisons VG Platform
I1, using positive electrospray ionisation mode. The elution solvent was a mixture
acetonitrile/water 50% at 0.1 ml/min.

Animal Material



10

15

20

20 8.47 (d, 4.3 Hz, IH) 21 H15 leucine 21 173.5 (s) 22
50.7 (d) 4.03 (td, 7.8, 6.9Hz, IH 21,23 H23, H27 23
W@ 2003/08%6)7 1. 46 (m 2H) H22, H24 24 23.3 (d) 1.BJT/§103004/001568
IH) 15, 16 H23, H25, H26 25 21.6 (qg) 0.82 (d, 7.0 Hz,
3H) 23, 24, 26H2426228(q) 0.88 (d, 7.0 Hz, 3H)
23, 24, 25H2427686(d &.9 Hz, IH 28|—|22Iy5|ne
28 172.2 (s) H30, H35 29 54. 4 (d) 3.88 (ddd, 5.9, 6.8,
6.8 Hz, IH) 28, 30, 31 H29, H31la, H31b 30 32.1 (t) 1.54
S{xngpogd saHges ¢f3XIdndkdBRpBlgi@falellata wWerelCollavted! Hy) S(EEBA diving at

Outer(icesing Spihine Gomt, QRURETT bpions and Goivpl BoataOphensiany,
Ausnﬂ%zand%ﬁ%er%ﬁs 2G3 ﬁma;@ @g; Glﬁaazs @3415&62 7G3$188260

G317§H)) wege ladgednichy Qalb@mlamé M@semmBm(osx)e HJSB‘A]J& ( d) 4.52

8 1.7 Hz, IH) 36 H38a, H38b, HA5 38 37.9
EXtra&logdahd%ﬁ%%"é% 11.7, 13.7 Hz, |H) 39. 40, 44 H37, H38b

3 Thb freelgb-driedspon Hhatdzials| 5ﬂ9 g)gwer37 oBhd alﬁf-ex}ﬁﬁstﬁ%fy extracted
F388 50 135 3 0sT 3T a0 158 1o o e (e gy ex

with methanelh tqgfford sisomathanal pstracts. fhemgthaneldruds @ctrastsomdzrwent a series
of partifibns3 e 18/ HERand #B0:MeOH(4:1)/DCM, H,0:MeOH(4:1)/EtOAc. Bioactivity

was spread in the H;O:MeOH(4:1) and EtOAc layers. The H,O:MeOH(4:1) and EtOAc

layers were combined for all six biota and then partitioned with H,O/butanol. The activity was

in the butanol layer (900 mg), which then underwent countercurrent chromatography
{H,O0/MeOH/EtOAc (4:1:5)}, upper layer mobile phase. The very early eluting fractions, 13-
24, were combined (325 mg) and partitioned n-hexane: EtOAc:MeOH:H,O (1:1:1:1). The
bioactive aqueous layer (150 mg) was then chromatographed further by counter current
chromatography {(CHCl;:MeOH:H,0 (7:13:8)}, lower layer mobile phase. The early eluting
active fractions, 25-32, were combined to give 85 mg of material. This underwent a final
purification step by HPLC (Hypersil BDS C18) using a 30 min H,O/MeCN gradient from
H,0 (containing 1% TFA) to MeCN (containing 1% TFA). This yielded 0.4 mg of Compound
11 eluting after 18.2 mins.

Compound 11: MS: (positive ESI) ) [M+H]" m/z 1003.0 (100), 1004.4 (72), 1005.4 (75),
1006.3 (32). 'H and *C NMR (ds-DMSO): see Table 1 1.

Compound 11 was also identified as a cyclic peptide after detailed studies, including 'H, *C,
gHSQC, gHMBC, and gCOSY experiments.

Compound 11



42 126.6 (d) 7.17 (t, 8.0 Hz, |H) 40, 44 H41l, H43,
HAO0, H44 43 129.2 (d) 7.23 (dd, 8.0, 8.0 Hz, IH 39, 4
wa 2044839614 44 128.7 (d) 7.08 (d, 8.0 Hz, |H BOI/SBBI4/®1568

H43, H42 45 - 8.71 (d, 8.8 Hz, IH) 1 H37 46 157.0 (s)

- - - isoleucine 47 - 6.26 (d, 8.7 Hz, IH - H48 4

56.9 (d) 4.03 (dd, 5.9, 743 7.8 He, IH) 46, 49, 50,

52, 53 H47, H4A9 49 37.6 (d) 1.70 (m IH - H48, H50Db,
H50a, H52 50 24.6 (t) 1.35 (m |IH) 48, 49, 51, 52 H49,

H50a, H50b, H51 1. (mil 1 H) 49, 51, 5% H49 . H50a,
H50b, 31 SEOTT: 33 AN BB @9, 50
H50a, HB 2 15.18 (q &8 , 6.8 Hz, 3H) 48, 49, 50
H49 53 }&s -0

2D hetero%ml Qr sexer

Tabl e 10 H (600 MHz),

data for Conpound 10
(mult, JHz) CH correl ati
169.8 (s) - - - 2

Table 11 'H (600 MHz), *C (125 MHz), HMBC and COSY
NMR data for Compound 11 in de-DMSO

Atom No BC (mult)® "H (mult, J Hz) 23 Joy correlations | COSY

N-Methyl

tryptophan

1 n.o. - - -

2 60.0 (d) | 4.70 (bd, 10.8 Hz, 1H) - H3a, H3b

3 224 (t) | 2.71(dd, 14.5, 10.8 Hz, 1H) - H2, H3b
3.14 (d, 14.5 Hz, 1H) - H3a

4 n.o. - - -

5 1089 (s) |- ‘ - -

6 - 11.33 (5, 1H) 4,7,12 -

7 1308(s) |- . -

8 111.0(d) | 7.05 (bd, 8.0 Hz, 1H) 12,10 H9

9 111.8 (d) | 6.60 (bd, 8.0 Hz, 1H) - H8

10 150.8(s) |- - -

11 101.8 (d) | 6.82 (bs, 1H) 7,10 -

12 128.1() |- - -

NMe 28.5(q) | 2.10(s, 3H) 2 -

Leucine

14 1724 (s) | - . -

15 46.8(d) | 4.16 (m, 1H) . H16a, H16b, H20

16 36.6 (1) | 0.32 (bt, 11.0 Hz, 1H) 15 H16b, H17
0.96 (m, 1H) . H15, H16a

17 22.4(d) | *1.42 (m, 1H) - -

18 19.0(q) | 0.22(d, 6.6 Hz, 3H) 16,17, 19 H17




2 60.9 (d) 4.66 (dd, 2.9, 10.7 Hz,

13- NMe H3a,
WOBw583877 (M

H3b 3 21.9 (t) 2.77 (

IH 1, 3,
m

IH) 2, 4,
IH 2, 4, 5 H2, H3a 4 109.3 (s) PCF/SE2084/001568

14,
5 H2,

126.1 (d) 6.89 (d, 2.0 Hz, IH 4, 7, 2 H6 6 - 10.68
(bs, IH 4, 5 7, 2H571305(s) - - - 8 111.8 (d)
7.26 (s, IH) 7, 9, 10, 2 420 115.8 (s) - - - 10 146.2
(s) - - - 11 103.4 (d) 6.98 (s, IH 4, 7, 9 - 12 126.8
(s) - - - Nwe 27.3 (q) 1.97 (s, 3H) 2, 14 - Leucine 14
19 171.9 [s¥1- | 941@E 64828H) d) 4. 21 0@d6182.9, nHy, 1.7
20 Hz, IH - -Hl6agstlahu 20 16 37.214t) -0.48 [dg 11.7,
ISOleu11. 7 Hz, |IH) H15, H16b, H17 0.95 (m IH) -|HL5,
Hiea, H17 17 23.3 (d) 1.40 (m 1K) - Hl6a, HL6b, H19,
21 H18 18| 118'&s)( ¢y 0.27 (d, 6.8 Hz, [3H) 16, 17,(9 H 7 19
2 Zé'34(g)ﬁgﬂﬂﬁrédg%agﬁ%H%zlsnislfe2iF%e82T117ZﬁB:E§ +2
s 4 22 5§E§®(<%”é@% (dd, 6.8, 7. T IH 2 HZZ 4a§%§
24 25 H23] ™M76H 23 120m@H)t) 1.88 (m 2H) - H22, }—QBHHZMS
24 18.P (q) 0484u(Him7. 0 Hz, 3H) |22, 23, 25 Hd 3, 255
s 189 (1),9.93|(ds 1,0, b 3 22{ 23, 24 W23l "
26 142(9) | 0.81(d, 6.6 Hz, 3H) 22 H23
27 - 6.78 (d, 6.8 Hz, 1H) - H22
Lysine
28 1724(6) | - - -
29 54.3(d) | 3.85(ddd, 7.0, 6.5, 5.0 Hz, 1H) 28 H30a, H30b, H35
30 31.0(t) | 1.52(m, 1H) - H29, H31a
1.60 (m, 1H) - H29, H31b
31 20.1(t) | 1.14 (m, 1H) - H30a
1.25 (m, 1H) - H30b
32 26.6 () | 1.38 (m, 1H) - H33b
1.41 (m, 1H) - .
33 378 (1) 2.85 (m, 1H) - H34
3.52 (m, 1H) - H34, H32a
34 - 7.35 (m, 1H) - H33a, H33b
35 - 6.48 (d, 7.0 Hz, 1H) - H29
Tyrosine
36 n.o. - - -
37 547(d) | 4.50(ddd, 11.7,9.0,4.9Hz, 1H) | - H38a, H38b, H45
38 36.5(t) | 2.62 (bt, 13.0 Hz, 1H) | 39 H37, H38b
*3.23 (m, 1H) 39 H37, H38a
39 130.0(s) | - - -
40 1285 (d) | 6.87 (d, 7.5 Hz, 1H) 38, 39, 42 H41
41 1148 (d) | 6.62 (d,7.5 Hz, 1H) 40, 42, 44 H40
42 156.0(s) | - - -
43 1148 (d) | 6.62 (d,7.5 Hz, 1H) 40, 42, 44 H44
44 1285 (d) | 6.87 (4, 7.5 Hz, 1H) 38,39, 42 H43
45 8.54 (d, 9.0 Hz, 1H) - H37
46 n.o. -
Phenylalanine




26 - 6.74 (d, 6.9 Hz, IH 23, 28 H22 lysine 27 172.2
(s) - - - gs 54.5 (d) 3.84 (ddd, 5.9, 6.8, 6.8 Hz,

WO BEop/0dB17 28, 29, 5 H29, H34 29 31.5 (t) 1.54 Pem/SRIdP4/601568

H30b 30 20.2 (t) 1.40 (m IH - H29, H30b,

Eé?’lﬁga’(m IH) - H29, H30a, HB1 3 1 28.2 (i) 1.42
(m 2H) - H30a, H30b, H32a)” H32b39 32 38.3 (t) 2.85
(m IH - H31, H32b, H33357(m IH) 30, 31  Laon

w7 H31, H32a, H33 33 6(d Ajg“(ﬁgd 1.2, L_.0Hz, | H) ‘EH“S :
H32b 3% - 6.41 J 28, 45 H2

8 phenyl fl &Hi@e 3@6@%3917€§)2Hz 1H) - 136454, 1 (d) | fask2uaon, a7

49 (ddd, P.972@®. 8,288 13485 u, 3|5 134 3, si"%msg"ﬁ%gs?’a%
e § 26 da | P Ha bl 1Y 50% 55948 kst o

0 1372 3B ¥BYSQ |¢s) - - - 39 1 1. 4 ¢d) 7.01 (df-7.8 Hz,

51 | H) gg 14%(4)3]H4@(d,49c5}i?1ﬂ)4 fd2 Z>%§%9éda (753 ggﬁ%%

> 471.253 He é) 73"%‘37'%2%%)3 131.4 (& 7.08 (d, 1?5.18H5|5Iz,

B3 1H 37 <d>41 T#NB74H2188. 81 (d, | 8.8 Hz, IH)|- H36 45

54 157.3 s)zS(r(d)- 721@@%@9@ ne 46 - by26 (d, 8.3 EEQ}JSH)

> 2 it Sfoe g (o0 [B8 oo I

—_

56 173.8 (5) . -
OH - 8.71 (s, 1H) - .
OH - 9.13 (s, 1H) . -

* Chemical shift estimated from 2D NMR experiments
n.0. = not observed.

EXAMPLE 3

This Example describes the synthesis of Compound 12.
5 General Experimental Procedures

High resolution mass spectra were recorded on a Micrommass LCT mass spectrometer
equipped with an electrospray interface (LC-HRMS). 'H NMR measurements were performed
on Varian UNITY plus 400, 500 and 600 spectrometers, operating at 'H frequencies of 400,
500 and 600 MHz respectively. NMR spectra were recorded in d6-DMSO with chemical

10 shifts given in ppm with the solvent as internal standard.

Compound 12
NH

HN /E \ﬂ/ L\/\/N 0

\\\-K%o o Ox NH
A AT,
Y

Synthesis of Compound 12
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15

48 37.2 (d) 1.70 (m IH - H47, HA9b, HA9a 49 25.1 (t)
1.33 (m IH 47, 48, 50, 51 H49a, H48, H50 1.07 (m
wo bosa3961748, 50, 51 H4A9b, H48, H50 50 11.4 (q)PO1/8B2004/001568
6.8 Hz, 3H) 48,49 H49a, H49b 51 15.8 (q) 0.83 (d, 6.8
Hz, 3H) 47, 48, 49 H48 52 174.5 (s) - - - Chem cal
shifts determ ned from 2D 4kt er onucl ear experinents
EXAMPLE 2 This Exanpl e describes the isolation of
Compound 11. Ceneral Experinental Procedures Water was
MCokipo@nd il 2 tres @ekpasekliaceordinig tot tigsratmé petdure (BThrkesel Bradley, J.

org. Ghem o Yo AISB a8 P oo Uptiinso@ iptins: KRedp et ha -
(Boc)WOFEwhe Gt g%l%gtoeﬂlaé/fé%inﬂfhﬂep AVfeer 9&89{%&396- gﬁé&%&, the free

_‘spectroneter. mpl es were dissolve
aminechendosipledshiitt ¥ (4reitopbalytoryasdbdny MM Ovibidrenstlnethoxycarbonyl)-D-

. sol yent peak O H,D.2.50. and C 39.. : SS . :
sinegyl - HEPE pheME B SuR co iR BS oS e B og s sine residue
using BeioRQ RS fdlloWRd BY FeAJCOSNIABAILL PRl -0Ry ARG FmotDE Ala_ Allyl ester

elution solvent was a m xture acetonitrile/water 50%
and Fagoc gemoval migs folloayedrhyl cynbizationiaad finally xlegpagefeomahpiesiy/linker.

= Of. ' : ia fl | I d by SCUBA
purinffeg AR RERREN AR BT RL S SFLEE, SRR
5%->§58rN1a@NIis 0dArvl dgnecisNHLIRBAE), g2 Congound 124Ut hal 1.8%and
1 voucher sanples (G315106, G314580, G314025, G315402,
H NME1(39¢ MH@1W§§>> wiePe (Peragesel THY &6 (QIEBn8 53k, 1H), 7.4-8.0

(s SRUTIIE1 SPE0E U 8 Ly B30 (ESL00808 HECLATLOR i, 15,
4.70-4aFitl (e X A, 2B \(qdlyl EBx#.0A ¢ EiYi 3.R8-BE9sh@nol LY, 6.65E3.05 Gnsim), 3.47-
252 GRYEEEln BESLEE o8 TS IR T SRR [ e, 16

J . 1l t [ Iyt
179 B 0L o MFITB 058 Ve 053

3H), (MBI, 0.88 &h @HiEt OAc | ayers were combined for all six

HRM B ol CRH N OarEh T R o R S ¢ nen

under went countercurrent chromatography
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25

{H O MOHEQAC (4:1:5)}, upper |ayer nobile phase.
The very early eluting fractions, 13- 24, were

we eovbiosssd? (325 ng) and partitioned PCT/SE2004/001568
n- hexane: Et OAc: MeOH: H (1:1:1:1). The bioactive aqueous
| ayer (150 ng) was then chromatographed further by
counter current chronatogréphy {(CHO 3 : MeOH H
(7:13:8)}, lower layer nobile phase. The early eluting
active fractions, 25-32, were conbined to give 85 ng o
f material. This under WEXAMPLAl purification step

o ol Eﬁéﬁﬁ?ﬁiﬂhﬁ eSS ﬁ@é%ﬁg%@? 1o 1o
ﬂlt—}%é@&ﬂggﬂ%gﬂ%l 6 TFA). This yielded 0.4 ng of Conmpound

ab ot Infgma 18.2 mins. Conpound 11: MS: (positive
n il i IhtaﬁE:;A1003. (100), 1004.4 (72), 1005.4

(75), 1006.3 (32). H anhi@mdiRi¢d - DVMSO): see Table .
Conpound 11 was al so identif| as a cyclic peptide
after detail eg Nt udi, cl u

ng g C, gHSQC, gHMBC,
and gCOSY expefi ﬁts HO 2~ OH NH Tabl e
11 H (600 MHz) (135 MHz), HI\/BCa'd COSY NMWR data for

Conmpound 11 i Rqd-~ O At om No
JHz) correlatlo S YN-I\/bthy
- 2 60.0 (d) 4.

(t) 2.71 (dd 14. 008

14. 5 Hz, 4no

Y

TFA (2 mL) was added to Boc-D-Lys(Fmoc)-OAllyl (2.86 g, 5.6 mmol) and left to
stand for 5 min. The TFA was then removed by a stream of dry mitrogen to afford H-D-
Lys(Fmoc)-OAllyl which was dried on a high vacuum line for 2 h to remove all traces of
TFA. 2-Chlorotrityl resin (1 g, 1.4 mmol) was pre-swelled in DCM (10 mL) for 1 h. The
resin was drained .and a solution of H-D-Lys(Fmoc)-OAllyl (2.30 g, 5.64 mmol) and DIEA
(729 mg, 982 pL, 5.64 mmol) in DCM (10 mL) was added and the reaction mixture shaken
for 1 h. Further DIEA (1.46 g, 1.95mL, 11.3 mmol) was added to the resin and the reaction
mixture shaken for a further 1h. Methanol (1 mL) was added to end-cap any unreacted resin
and the reaction mixture shaken for a further 1 h. The resin was filtered and washed with
DMF (2 x 5 mL), DCM (2 x 5 mL) and DMF (2 x 5 mL). The resin was subjected to Fmoc-
solid phase peptide synthesis (SPPS) using the following conditions:
@) Fmoc deprotection: 20 % piperidine in DMF (2 x 10 mL) for 2 min followed
by washing with DMF (4 x 5 mL), DCM (4 x 5 mL) and DMF (4 x 5mL).
(i)  Coupling conditions: In all couplings the solution of the coupling reagent in
DMF is added to the Fmoc-amino acid. This solution is added to the resin
followed by DIEA. (a) Fmoc-Trp(Boc)-OH (2.95 g, 5.6 mmol), HBTU (0.5 M
solution, 11.2 mL) and DIEA (0.975 mL, 5.6 mmol) 20 min. (b) Fmoc-N-Me-
Leu-OH (2.06 g, 5.6 mmol), HBTU (0.5 M solution, 11.2 mL) and DIEA
(0.975 mL, 5.6 mmol) 20 min. (c) Fmoc-Leu-OH (1.98 g, 5.6 mmol), HOBt
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6 - 11.33 (s, IH 4, 7, 2 - 7 130.8 (s) - - - 8 111.0
(d) 7.05 (bd, 8.0 Hz, IH 12, 10 H9 9 111.8 (d) 6.60

W@ babs/o®607 Hz, IH) - H8 10 150.8 (s) - - - 11 1BAT/S8EA004/001568
6.82 (bs, IH 7, 10 - 12 128.1 (s) - - - Nwe 28.5 (Qq)
- Leucine 14 172.4 (s) - - - 15 46.8

2.10 (s, 3H) 2
(d) 4.16 (m |H - Hl6a, Hi®b, H20 16 36.6 (t) 0.32

(bt, 11.0 Hz, IH 15 H16b, H17 0.96 (m |H) - H15,
H16a17224(d) 1.42 (m IH - - 18 19.0 (qg) 0.22 (d,

6 6 "Hz (78¥Hng1%6 mmal), HATHI243 g] 9.628mbl) a)d DIEW (31 nI6, 68 mmol)

5| sol SPNED T3 @ Fape-Aabaibrag: 3 dimoyl S5y b5 M

6. 8 Hzsolutidn,23.2 #6) ER@DIEﬂgZO 6’35 131@ 3’ drﬁﬁnol) Z@n{ng] F!)lll'awx%g all
1 H22, H24a H26 24 24.7 (t)

H25 + 1 cauplings theHpsin vsretazﬁétereﬂmsd X\Easlleﬂ \Qltbd)MfF @x g m,L)?DQ:M (4x

3 H) 2'?:05 ﬂ%@ Q%M%A@g g(_lzﬂ)béx ISCOHQII Cepﬁu@ (‘f()%?rﬁ glozlgjt%)red using

172. 4 (L&)mnhl_}édém taﬁm%ﬁpﬁné @) was &onltdfd, usinda bRRophendl blue test.
Hz, | 28 a
|_l)All couplings were also momtored by MS by cleaving a small amount of resin

(5 mg) with 100 % TFA for 5 min, the filtrate from the resin was then analysed

by MS.
A solution of Pd(PPhs)4 (1.62 g, 1.4 mmol) and dimedone (1.96 g, 14 mmol) in THF:DCM
(1:1, 50 mL) was sparged with nitrogen gas for 10 min., added to the resin and the mixture
shaken for 16 h. The reaction mixture was filtered and washed with DCM (3 x 5 mL), DMF
(3 x 5 mL) a solution of 0.5% DIEA and 0.5% diethyldithiocarbamic acid sodium salt in DMF
(3 x 5 mL) and DMF (3 x 5SmL). The resin was treated with 20 % piperidine in DMF (2 x 10
mL) for 2 min. followed by washing with DMF (4 x 5 mL), DCM (4 x 5 mL), 10%
pyridinium hydrochloride in DCM:DMEF (1:1, 4 x 5 mL) and DMF (4 x 5 mL). A solution of
PyBroP (718 mg, 1.54 mmol) and DIEA (1 mL, 5.74 mmol) in DCM:DMF (1:1, 10 mL) was
added to the resin and the mixture shaken for 3 h after which a ninhydrin test was negative.
The cyclic peptide was cleaved from the resin by treatment with 50% TFA in DCM (20 mL)
for 1 h. The resin was filtered, washed with TFA (2 x 5 mL) and DCM (2 x 5 mL),
concentrated to dryness, re-dissolved in MeCN:H;0 (0.1% TFA) and lyophilised to afford
crude Intermediate A (435 mg, 50% based on the 2-chlorotrity1 resin). Purification by
RPHPLC (95:5 Hz0 (1% TFA):MeCN (1% TFA) to 2:3 H,0 (1% TFA):MeCN (1% TFA))
over 60 min afforded Intermediate A (0.417 g, 3.6 %).

b) Allyl—Nz—I (9H-fluoren-9-ylmethoxy)carbonyl I-N5 -{imino[(2.2.4.6.7-pentamethyl-2,3-
dihydro-1-benzofuran-5-yl)amino]methyl} ornithinate

Nz-[(9H-ﬂuoren—9—ylmethoxy)carbonyl] -N°-{ imino[(2,2,4,6,7-pentamethyl-2,3-
dihydro-1-benzofuran-5-yl)amino]methyl}ornithine (1.0g, 1.54 mmol) was dissolved in DMF
(5 mL). Caesium carbonate (377 mg, 1.16 mmol) was added and the reaction mixture stirred
for 1 h. Allyl bromide (0.913 mL, 10.8 mmol) was then added and stirring was continued for
a further 1 h resulting in a milky white solution. Water (25 mL) was added and the reaction
mixture acidified with 2M KHSO4. DCM (50 mL) was added and the phases separated. The
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30 1.0 (t) .52 (m IH - H9, H1.60 (m IH - H29,
H31b 3 1 20.1 (t) 1.14 (m IH - H30a 1.25 (m IH -
wWoRBdb03%126. 6 (t) 1.38 (m IH - H33b 1.41 (mPAHHE2004/001568
33 37.8 (t) 2.85 (m IH - H34 3.52 (m IH) - H34,
H32a 34 - 7.35 (m IH - H33a, H33b 35 - 6.48 (d, 7.0
Hz, IH - H29 Tyrosine 36 4/.0. - - - 37 54.7 (d) 4.50
(ddd 1.7, 9.0, 4.9 Hz, IH - H38a, H38b, H45 38 36.5
(t> 2.62 (bt, 13.0 Hz, IH 39 H37, H38b 3.23 (m IH)
aqueoBOphBE; waki38ah QoW HBD D (53X 50 mL)andGhd 28mbined )organis szd;hed with

brine &9 mig.bdnlg (Mg§04)4?1].tﬂr@§ &Eﬁ %gg:eétr%céél t08d1:ynes34t§ a%@gd all ldy -[(9H-
fluoref- ﬁﬁrﬂe@aox@)c@rﬂdﬁy@ 1) (i {3141910&(%244 %2755%4 gﬂéth%/fg 35%1118&061 Bénzofuran-
-yl)aiﬁﬁ)o]meﬂsli’} oztﬁlthmaie as coloRtess fdaal @7 me B14%).- 6. 26 (d,

‘e, b, 500 vBgla 4 et fso tro 280,595 (65 Smmper Fo 0, 2.09
Gs, 3}%& K3 (s7315%u261 (M}éﬁ@@ﬁ? 251’5; 3 5%88%%51? 27 519.1(7% 1113 #£32 (m,
1H), 4.37 (m, 1H), 4.59 (br d, J 4.5 Hz, 2H) 521 (d, J10.5 Hz, 1H), 530 (d,J 17 Hz, 1H),
5.83 (m, 1H), 5.88 (m, 1H), 6.26 (br s, 1H), 6.35 (br s, 2H), 7.26 (t, J 7.5 Hz, 2H), 7.37 (¢, J
7.5 Hz, 2H), 7.57 (m, 2H), 7.74 (d, J 7.5 Hz, 2H).

BCNMR (CDCls, 125 MHz): 0 12.68, 18.22, 19.54, 25.69, 28.78, 29.93, 40.96, 43.43, 47.36,
53.72, 54.10, 66.23, 67.39, 86.63, 117.78, 119.12, 120.19, 124.93, 125.40, 127.34, 127.96,
131.79, 132.47, 133.17, 138.54, 141.49, 143.97, 144.08, 156.63, 159.03, 171.42). MS:
(positive ESI) [M+H]" m/z 689.

c) AllvI-N>-[[( 4-ethyl-2,2.6.7-tetramethyl-2.3-dihydro-1-benzofuran-5-

yhamino](imino)methyl]-N*-[(4-nitrophenoxy)carbonyljorithinate
Allyl-NZ-[(9H—ﬂuoren—9-ylmethoxy)carbonyl]-N5-{imino[(2,2,4,6,7~pentamethyl-2,3-
dihydro-1-benzofuran-5-yl)amino]methyl} ornithinate (800 mg, 1.16 mmol) was dissolved in

DMF (4 mL). Piperidine (1 mL) was added, and the reaction mixture was stirred at room
temperature for 30 min and then concentrated. The resulting residue was dissolved in DCM
(9 mL) and added to a suspension of 4-nitrophenylchloroformate (370 mg, 1.85 mmol) and
pyridine (750 uL, 9.3 pmol) in DCM (6 mL) with cooling in an ice-salt bath. After stirring
for 2.5 h, IM KHSO, (20 mL) was added, the organic layer separated and the aqueous phase
extracted with DCM (4 x 20 mL). The combined organic extracts were dried (MgSO,),
filtered, concentrated and the resulting residue purified by flash chromatography on silica gel
(100% Hexane to 7:3 EtOAc:hexane) to afford allyl-N° -[[(4-ethyl-2,2,6,7-tetramethyl-2,3-
dihydro-1-benzofuran-5-yl)amino](imino)methyl]-N*- [(4-nitrophenoxy)carbonyl]ornithinate
(138 mg, 18 %).

'HNMR (CDCL, 500 MHz): O 1.42 (s, 6H), 1.62 (m, 2H), 1.79 (m, 1H), 1.89 (m, 1H), 2.04
(s, 3H), 2.48 (s, 3H), 2.55 (s, 3H), 2.90 (s, 2H), 3.20 (m, 2H), 4.30 (m, 1H), 4.60 (br d, J 4.5
Hz, 2H), 5.22 (d, J 10 .5 Hz, 1H), 5.29 (d, J 17 Hz, 1H), 5.86 (m, 1H), 6.25 (brs, 1H), 6.33
(br s, 1H), 6.50 (br d, J 6.5 Hz, 1H), 6.90 (d, J 7.5 Hz, 1H), 7.25 (4, J 8 Hz, 2H), 8.05 (d, J
7.5 Hz, 1H), 8.15 (d, J 8 Hz, 2H) .
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51 129.0 (d) 7.16 (d, 7.5 Hz, IH 53,49 H52, H54 52
128.0 (d) 7.27 (t, 7.5 Hz, IH) 50 H51.H55 53 126.2 (d)
W@ 208/084617 7.5 Hz, | H) 51,55 - 54 128.0 (d) 7. 20CT/8E2004/6)1568

Hz, IH 50 H51.H55 55 129.0 (d) 7.16 (d, 7.5 Hz, IH)

53,49 H52, H54 56 173.8 (S) - - OH- 8.71 (s, IH -

- OH- 9.13 (s, IH - - Ché8nca| shift estinmated from

2D NMR experinments n.o. = not observed. EXAMPLE 3 This

anpl e descri bes the synthesis of Conmpound 12.
‘TNWn(éIDﬂZh,EbeSdVIHz)arEﬂ aL.6By B Bl UOekS, Bb.Gh ZSéTSSoIZQJ.th A01Bpd3.41, 54.41,

o639 B AL BB L BTG, E P LT P B i dge 40

133, oszFssHB'V@m 751 IR 7TRES S RS 13668 18910k o1 TRy 01%3\@' hafe.
Y plus 400, 500 and 600 3pectroneters,” oferafing

MS: (@DSlHIV@fE@I)lﬁHH&‘I]em/ZJ&MOO 500 and 600 MHz respectively.
e NI\/R s(g?ctra were recorded in d6-DVBO with chem cal
) Cogip given in ppmwith the solvent as internal

st[ﬁteﬁﬁédiate Qoawouag, 088 HnlbHRad WssdntoMsis Al ). Allyl-N5 [[(4-

ound 1244 Conp ound 12 was prepared accordin

Co
ethy112i3rr;rg?é‘tt€ﬁ1@ﬂ@rlt?c%dm5'éﬂ( Mbenzofinan-Bylamiag] (ingno)rae yl]-N [(4-

e R ey OB A B B e 17

uL, 0006 pirel) ted the @edctish RAikfurk@iiredAt t@im fe@:[ﬁév.ﬁthre @br 16@. AMeGeaction
group, the fr eamne vvas coupled with iV
mlxtur? yyaﬁ?qqcs?}:ﬁé qocgwq: 5 |1.5re;ar \A solution of palladiurm

v O T W G g 4 3705 g
THE-DEM (3] fnmlx) &5 dprrged with dry nitrogen and then added via canula to the urea
and stirred at room temperature overnight to afford the crude carboxylic acid. The carboxylic
acid was dissolved in DCM (1 mL), and p-Cresol (340 pL) and TFA (250 uL) were added
and the reaction mixture stirred at room temperature for 20 h to afford crude Compound 1.
The reaction mixture was puriﬁed by reverse phase HPLC (YMC basic semi prep column,
linear gradient 65% Water (1% TFA) 35% MeCN (1% TFA) > 100% MeCN (1% TFA)) to
afford Compound 1 (11.3 mg, 17%). NMR and MS data were found to be identical with an

authentic sample.

Alternative synthesis of Compound 1

The Intermediate of formula A was also prepared by the following route.

a) Synthesis of Intermediate C

Intermediate C

O 2
H,N ; N ; N g/ oc
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20
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30

usi ng Fnoc-L-Ala foll owed by Fnoc-L-iV-MAla,
Frnoc-L-Leu and Fnoc-L-Ala. Allyl ester and Fnoc

wo 20w3de1as fol |l owed by cyclization and fi nal PgT/SE2004/001568
cl eavage fromthe resin/linker. Purification of the
resi due by reversed-phase HPLC (Ace C8 columm, |inear
gradi ent 59%95% MeCN in 0.49 M aqueous NH OAc) gave
Conpound 12 (1.8 ng, 1.3%. NWR (500 MHz, d -DVMsO): D
9.2 (broad s, IH 8.66 (d, IH, 852 (d, IH, 7.4-8.0
(broad S|gnal 4H), 7.47 dd IH, 7.10 (d, IH), 6.56

2- Chl%rr%mtytgeSmiBg@n{gqg 45 %06 ¥ag ?re a;&elfem_bl HM I%Bbé) %TH The resin

was dtdifled a8d@SoBitiba of 'Bocllb%_}/sﬁe(‘ﬁmc gf%m% H.84 'ﬁlrQ&) and DIEA
broad t, 2H) (m 3H) ,

(0.58 mi[z)g.31363mrr(o|lﬁ 1n|IM/‘M (2.m8ig) was apiged ﬁqld ]qq)reacilogomlmgg sbaken for 1 h.

A fur@%?hq&ﬁngﬁ%ﬁ @3@ ]61.12.4;;%.6% éamc%tﬁbvfaé g%ggde%ﬂ%@ Ghaken for

anothérfShn) Methend] {1 ed )fveds addéd N e@d-tap 4By inteMted ksin ahdthedeaction
4525. 45 EXAVPLE 4 Thi s Exanpl e descri bes the
mixtugs shakensfos a drtiess ity u%reamm fitgradpnd grasbgd P2 x 5 mL),

DCM%WE&%%%E Qtr@s %&ﬁ Slﬁij gﬁgwfﬂ@t Bé\phase

peptidg;, syﬁth6sisrfﬁﬂBS)a1ahhgltM follbwn@tca)ndltfons 5 min. The TFA was

HBLy < ERAePPIarIigh: e srocsiditedhrbte O b Fiog 0 i doliowed by

line fwaslang%mqnme@adému a5€H1 fx 3 E&) a%d@M?‘f(Qi k'shﬂ:)

resin (1 g, . mm)vvaspresvve din DCM (1
f o) 1 ﬁlouliheg ﬁ@%ﬂlﬁoméndﬂapwdmgaﬁdowlgnIQﬁttlnmoupﬂmg reagent is

H‘ D' Lyggﬁfﬁ_rgqc éheg%‘m e a%? 1f i‘gu“% 18 \ﬂ)ggegg"dtéqﬁ rs%é¥21?owed by

t he r eEIEAO f(a)TlFmbct”l"ﬁp(Bba)k@H (b®85 g .68 b eABRIED. § M solution,
.46 g, ed t o the resin and

the r eééﬁl@h) ?ﬁ@@lﬁrﬁ\s (%M k68 Hzinqﬂmll tihelb) FrocNgtMerhen-OH
(1) yg dﬁ@éjmh‘ibl)e;'}ﬁgﬁzﬁ) e s&ﬂ@%@?tfén@?%{ﬂmﬁﬂ (0.293 mL,

the re ctlo m xtur e or a Rer
resin was rnbl)driedcpithoundshad\@.604 PME6S nithol), AV (0.5M, 0.639
nm.) and ected to

( - JJhe resin was su
FrocsoPBi %Hﬁ%&%é&@ E}H’é’sri)]sEp( nﬁsilr@ mpeD 2 h. (d)
follo | ( v 20
8 SPRSATN0524 s G PO 5 550 )
was hi n®IRAL(A.208ml(, 168 mth)I\llh( HQLI)JWIgJIale@r(ﬁmgx tiemedin was
filtered and washed with DMF (4 x 5 ml), DCM (4 x 5 mL) and DMF (4 x

5mL). All couplings except for (c) were monitored using the ninhydrin test,

coupling (c) was monitored using a bromophenol blue test.
Following Fmoc deprotection and thorough washing with DMF (4 x 5 ml), DCM (4 x 5 mL)
and DMF (4 x 5SmL), the linear peptide was cleaved from resin with 2% TFA in DCM (150
mL) by rapid flow-wash into 250 mL of water. The DCM was removed in vacuo and the
resulting solution frozen and freeze dried. The resulting gum was resuspended in 1:1
MeCN:H,0 (100 mL), frozen and freeze-dried to afford crude Intermediate C (265 mg, 0.276
mmol, 65.9% based on the 2-chlorotrityl resin).
b) Synthesis of Intermediate A

Intermediate A




(ii) Coupling conditions: In all couplings the
sol ution of the coupling reagent in DMF is added to

wao b@s@sme? am no acid. This solution is added tRCT/BE2004/001568
resin followed by D EA (a) Fnoc-Trp(Boc)-OH (2.95 g ,
5.6 mol ), HBTU (0.5 Msolution, 1.2 nL) and DI EA
(0.975 nm., 5.6 mol) 20 m 59 (b) Fnoc-JV-Me- Leu-H
(2.06 g, 5.6 nmmol), HBTU (0.5 Msolution, 1.2 nL) and
DIEA (0.975 nL, 5.6 mml) 20 mn. (c) Fnoc-Leu-CH (
.98 g, 5.6 mml) I—I(]3t46(756Hrg 5.6 nmol ), HATU (2.

g, 5.6 mmmol) EW in DVMF (10 i)
3.(d)Fm)cAIa- (1.74 g,

, HBTU (0.5 M
solution, 1.2 nl) d DIEA (0.975,| 5.6 nmol) 20

m n. FoIIovvingHN ouplings thg re§in was filtered

and washed vvitth\/anL) and DMF (4 x
5m.). AUcoupl img E/( : ored usi ng

t he ninhydrin test I|n (c) was

br onophenol bl ue H¥ t oupl i ngg were—al so

moni tored by M5 by cleavifig a snal | “anmobunt of resin (5

mg) with 100 % TEA for 5 rkf\gfeflltratefromthe

resin was then an sed by . sol ution of Pd(PPh )

(1.62 g, 1.4 mol )| and di nedone (1.96 g, 14 mmol) in

THF. DCM (1:1, 50 nL) was sparged with nitrogen gas for
Crud@iiterm@dste € (0 d1NE 01A9inimal) dnd DEEKI (B1498 enlS, ha,d@qamtﬂ; ifDMF (208

The reaction mxture was filtered and washed with
mlL) wegg gddegdronwiss yith ségingtte 8 solotiomoEByBPRAL. ARG, Z)I(S%xmol) and DIEA

028 LY AT U, TR Qe

5 tempeigo@eifeli 18h then Dbﬁceﬁtr@ted‘t() dﬂ‘yﬁéss %nmpﬁrtltiﬁ)ﬁéd BavREerFtO Ac (100 mL)
was hi na wi t h DWVF DCM (L 10% pyri di ni um
and yigiar JOHmelr) a&tleuqsgwwwe& WfSheﬁﬁPVedeIW’(t Feter (Ax 100 mlL),

dnetﬁ(‘il%lﬁ(') on Fl?éreﬂ%&%im dr%e% \Agl)sl’ldg g%ggktﬁgast(l%g%d with a

solutiasofrPOzth dl (TIRd: TS ity llD@V&ﬁHlen c()lmenﬁathd & dmmesshaind pusified using

revertt Beieail o+ B0 AP el A #2560 Rl e

10 (1%151@&4 ) 601(1ﬁmft(§’ﬁfférdrlnteﬁﬁ€d1£t€§i 0. ¥&rsg, ol doesh&dl, svasiyed

m.), concentrated to dryness,
re d| ssol ved in (0.1% TFA) and | yophilised to afford
crude Internediate A (435 ng, 50% based on the
2-chlorotrityl resin). Purification by RPHPLC (95:5 H
O (1% TFA): MeCN (1% TFA) to 2:3 H (1% TFA): MeCN (1%
TFA))



over 60 mn afforded Internmediate A (0.417 g, 3.6 9.
b Allyl-A" -rr9H-fl uoren-9-yl net hoxy )carbonvP-iV
wo faosiossent 2, 2. 4. 6J- pent anet hyl - 2. 3- di hvdro-  PCT/SE2004/001568
- benzoraran-5-vDam no]nethyl| omthinate i
-[ (9H-fi uor en-9-yl net hoxy) gar bonyl] Vv
-{imno[ (2,2, 4,6, 7-pent ane -2, 3-
di hydr o-1 - benzof ur an- 5- vyl )am no] nmet hyl } or ni t hi ne
(1.Qy, 1.54 mol) was dissolved in DM (5 nL). Caesium
carbonate (377 ng, 1.16 mmvol) was added and the

reaction mxture sti rregoﬁlgggm’ldfg AUyl brom de (0.913
€

nm., 10.8 nmol) was then a and stirring was

continued for a fddthe 1 h resultingdin a mlky white
SOl Ufi@ VAt Er-, N S‘>a~si.d,ef:1\apﬁ3 QPeaction
m xtufe acidifigd wiffh 2MKHSO4. DCM (54 nlL) was added

and the phases ar & ed e47 aqueous /phase was
washed with Bem (DOx éﬁ\le) Qand the co |n d organics
washed with brine (50 , _Hiedofilt

concentrated to dryneSs aff@rg -|

-[ (9Hf | uor en- 9-yl net hox myl]-lv
-{imno[ (2,2, 4,6, 7-pent - <t hydr oy - benZof ur a
n- 5y|)amno]rrethy|}orn|th|na as cpl ourl ess foam
(857 ng, 81%. HNWR ( .43 (s, 6H)
1 59 (m 2H), 1.73 (m ﬁl, 1. 86 | H, 2.09 (s,
2.52 (s, 3H), 2 61 ($, 3H), 2 91 (s, 2H), 3.22
Ta(t, Hz, IH), 4.32 (m |H), 4.37 (m
SVHméﬁgo#@g%%é%#%g% /4, 5 Hz. 2H). 5.21 (d, J 10.5 Hz,
5 | EpmpbuidD13 das synfhdsized hhl)lg a pr@&8dfresivhityr,to TheGB-otedurd Fr,

Compaipgd 1. Hing fromtfniEREofipte 1 p3d VB lponzpiomaybonk D) Ligrt

utoxyoa 0 ine 1No 2
sl SIS Y8 0 0y .k

53 72 54. 10 66. 23, 67Ce8podRl BB, 117. 78 119 12
120 19 124 93, 125,40, 327.34, 127.96, 131.79,

H
132347, .17,, 138854, N41.49, 143. 97y 14408,
156. 63, ) 1 1. 23 Vg ?bnéfgrvé [ MtH T z
689. c) AIIyI rr( ethI-2.2,6 '
J-tetranet hyl 6 bh nzof uran-57/ v’

am noKi m nol methyl | - AM-r1- n| t rophenoxyl arbopyl | orni th
inate ALlyl-iV -[(9Hf].u - hoX¥) ca NV
-{imno[(2,2,4,6, 7-pentamst yl - ,3-
di hydr o- | - benzof ur an- 5- yl gysgm nojiret byl } or ni thiin
(800 ng, 1.16 mmol) was di ssdfVedN™ (4 H) .
Piperidine (1 nL) was added, and t{he rgaction mxture
was stirred at roomtenpe re for n and then
concentrated. The resulting residue was dissolved in
DCM (9 nlL) and added to a suspension of
10 Synthé&isné.ft(fc%gﬁﬂlﬁlﬁhl orof ormate (370 ny, 1.85 nmol) and
Compound 14 was synthesised using a procedure similar to the procedure for Compound 1,

starting from Intermediate A and terz-butyl N -(tert-butoxycarbonyl)-L-lysinate.

'H NMR (500 MHz, CD;0D): O 8.98 (d, 1H), 8.71 (d, 1H), 7.95 (dd, 1H), 7.79 (d, 1H), 7.64

(d, 1H), 7.31 (d, 1H), 7.08 (t, 1H), 7.01 (t, 1H), 6.78 (s, 1H), 5.00-4.88 (m, 2H), 4.78-4.70 (m,
15 1H), 4.36-4.23 (m, 2H), 4.19-4.13 (m, 1H), 3.88-3.77 (m, 1H), 3.55 (dd, 1H), 3.04-2.86 (m,

4H), 2.03-1.88 (m, 3H), 1.85 (s, 3H), 1.84-1.66 (m, 6H), 1.66-1.57 (m, 3H), 1.52 (d, 3H),



pyridine (750 uL, 9.3 mmol) in DCM (6 nL) with cooling
in an ice-salt bath. After stirring for 2.5 h, M KHSO

W@ 2@50891Mas added, the organic | ayer separ at eBCHBERODH@1568

aqueous phase extracted with DCM (4 x 20 nL). The
conmbi ned organic extracts were dried (MgSC"),
filtered, concentrated and3 he resul ti ng residue
purified by flash chronmat ography on silica gel (100%
Hexane to 7:3 Et OAc: hexane) to afford allyl-

1.56-1.44 (m, 8K 14221.20 6n,3H)el Odi{erdhg, 65D, 895 (two d, 6H). HRMS (ESI)

calcula{e?i‘%ﬁobe&%@é?{%f?ﬂ% Bk T ErRtb SR (T30 my, 15

, 500 Mz 6H), 1.62 2H),
179(m 2088 ) @oﬂap&&)nc(fs(sl’b (m 2H)

3§”, 2.48 (s,
3H), 2.55 (s, 3H), 90 s, 2H), 3.20 2H), 4.30
(m IH)N . , g 18 TS .
I 7 |He, IiH), 5.86 (m | 6.25 (br

i | . br d, /6.
6. 91{1%(1 |Q)H)H’N25 (<a,( /8 Hz,

/ 7.5 Hz, IH), 8.15 (d, A_8
125 MHz): D 12.63, 18. 16,
40.8, 43.41, 54.41, 66. 39

119. 21, 122. 22, 124, 97, 1 g .

132. 40, 133.02, 138.43, 140. 75 144.97,1 153. 45,

156. 06, 156.67, 159. 04, }%3/07 163. 8 171.6. Ms:
8

(positive ESI) [MH mz 632. d) Con'poun
Internmediate A (49.9 ng, 0.108 nmol) was dissolved in
DI\_/Fi(8 m). Alyl-iV -[[(4-

5 Svnthmnho Compownd/Ue 1 xanet hyl - 2, 3 di hydr o-1 - ben2;

ni t@gﬁg%%éwg]ﬁﬂémf %‘151? i g{i'ére(sgaﬁ%"f%he Ryoggdure for

Compmmd l Stﬁ&n@ﬁ@ﬁﬂlntefrﬁlbﬁlﬁmﬁ aﬁky 31%'6 e(t%tdédycax@o@ﬁ%rﬁfﬂﬂ]ﬂyndm&-

he reaction_m xture stirre room mper at ur e

yl} alafl’élﬁ (Y‘éo Q1/0ZReA) &B%MS&%H@N@QQS@%% Mé&)t,rfa‘@réb 83p4678.

give the crude urea. A sgl ®Ff pall adi um
(tetrakis)triphenyl phosg In r&gl—mg 0. 0072 nmol ) and

di med 2(25 ng, 0.18 mml) in THF:DCM (1:1, 5 nL) was

sparge W|th dry ni t¥fogeriand then addefd via canula to

th aho~sti r'r. t enpef atut Pnight to

afford tHe crude c rbo licjlacid. The carboxylic acid
wer

was di ssol ved nd /7-Cresol/ (340 nL)
and TFA (250 t he reacyi on
stirred at roomterrH@ratuefQj 2000 tongf fo
Compound 1. The react i oh MY ur eOwasysuri fi &
reverse phase HPLC (YMC basgi'c sen prep colu

gradi ent 65% Water (1% TF 1 (1% TFAH 1009
MeCN (1% TFA)) to : |

Svynthesis of Compound 16

10

a) Synthesis of Intermediate B

Intermediate B was synthesised using a procedure similar to the procedure for
Intermediate A.

15 Intermediate B




10

15

afford Conpound 1 ( 1.3 ng, 17% . NVR and MS data were
found to b e identical with an authentic sanple.
w@\dosnsmtT ve synthesis of Conpound 1 The | nt er P€OSEX0@4/001568
of formula A was al so prepared by the follow ng route.
) Synthesis of Internediate C Internediate C C H Boc49
2-Chlorotrityl resin (300 ng, 0.42 mmol) was
pre-swelled in DCM (2 nL) for 1 h. The resin was
drai ned and a sol ution of Boc-D-Lysine(Fnoc)-0OH (394
nmy, 0.84 nmol) and DI EA (0.586 g, 3.36 nmol) in DCM
(2 m) was addedi,N d‘t\h%rrea{t(i L@t ure shaken for 1
h. A further aliquot] of EA 10. 2 m., 1.68 nmol) was
t hen added and the rlesin shaken%anot her 1 hr.
- ap

1

Met hanol (1 nl) MN ed to end any unreacted
a_further 1

resin and the reag¢ti on m xture sHaken for
‘ ( n),
ubj ect ed

h. The resi fas 1 egT ed i
. [|[The resin
usi ng the

DCM ( nL) and DWVF ( (m) :
to Fnoc-solid phasm\pg%uc(e nt hesi S
followi ng conditions: Yiii WFnog deprotection: 20 %

piperidine in DM (4 ni) for %ﬁ{gfollomd by

washi ng with DVF ( , DCM ( )~and DVF ( 4 x 5nl).
(iv) Coupling conditlions: In all couplings a solution
of the coupling reagent is added to the Fnobc-am no

b) SRfheis of oSappahdlison i s added to the resin foll owed by
DIEA (a) Fnoc- Irp(Boc)-OH (0.885 g, 1.68 mmol), HBTU

( OCempbwwl 16 warsyndesiediccoaiimg (Ol tRApfBed®SfariCondpoasd 1, starting

I h (b) Fnoc-N Me-Leu-OH (0.617 g, 1.68 mmol),
fromﬁgpﬁfj)“?%?‘%% sol ution, 3.36 nl) and DI EA (0.293 i,

'H NMR 35001z, 4.-DMI®): (FIRg0 bigbad ¥ 101034 (g,lﬂ%-hjfggé anaiex), 8.47 (d,
HATU (0.5M 0.639 g, 1.68 nmmol in 3.36 nL ) and
1H), @ﬂ@AT%%(rzgﬁihﬂ;W 1t. 88D nhth6 Yd, AH, 7431 {dd-AHy -8 e dOHH), 0 - 88 %d, 1H),

T, L ut4 on : D

7.0 . 3555 ) e (6 M9l A0 B AL e 8ot v,
4. 744685 (ddavad)f 4 1B ¢ddrt] 18004 204 2e il H, 40N ddd,NE)), 4 0Stid d, 1H), 3.78

rrLg and DVF_ (4 x Sm_l—li) Al coupli ng%s except for Ec)
(dd, [} Heldfs Bl d- 04T §H)b3 (Nl ol 1{dis 21D, 2.86-292 (m, 1H), 2.78-
2.80 (m, 1H), 1.83 (s, 3H), 1.79-1.83 (m, 1H), 1.52-1.56 (m, 1H), 1.57-1.60 (m, 1H), 1.60-
1.64 (m, 3H), 1.69-1.70 (m, 1H), 1.42-1.48 (m, 5H), 1.33-1.36 (m, 1H), 1.22-1.25 (m, 2H),
1.18-1.20 (m, 1H), 0.95 (d, 3H), 0.91 (d, 3H), 0.89 (d, 3H), 0.85 (d, 3H). HRMS
C0HgsN1109 842.4888 (M+H)*, found 842.4885.

Alternative synthesis of Compound 16

The Intermediate of formula B was also prepared by the following route.

Synthesis of Intermediate D:[b2)

Intermediate D




coupling (c) was nonitored using a bronophenol bl ue

test. Follow ng Fnoc deprotection and thorough washing
WowRGoBE7 ( nl), DCM ( nL) and DMF (4 x 5nl), PEESE2004/001568

l'i near . peptide was cleaved fromresin with 2% TFA in

DCM (150 nL) by rapid flowypash into 250 nL of water.

The DCM was renoved in vactd and the resulti ng

solution frozen and freeze dried. The resulting gum

was resuspended in : MeCNiH (100 ni), frozen and

freeze-dried to afford crude Internediate C (265 ny,
QHG65. 9% based on the 2-chlorotrityl resin).

nt hesfs of medi I nt@rnedi ate ASO0 khdlpf ade
%terma i at (0. 401 g, 0.4§9mrprré)§g) and DI EA (O 4733@&
1.28 I'n
stlrzrlng asolutll PyBOP (& 09 g, 210 1)
and DI EA Q) 14 0.838 o (208 nL). The
resulting soluti was stirredy-a tenperature for
18 h then concen rat ed to dry )éss partitioned
bet ween Et OAc (100 nl) and wats 6% ). The organic

phase was washed several tinmes With water (3 x 100

m), dried (MySO 4), filtered apgsconcentrated to

dryness. The crude product was treated wth a solution
2-Chiqsptrtrosin ({ Zrhd Trsplbives peMwdlled iPDCM ¢S RIHToF 2he A HeGesin was

eS80 AL DT 05 BV 5 £ By e s . 1.5

mL, 10\2emnﬁ([) iDCNQ4akIt)on gk ddabe %ﬁ@% aLRtibn Qﬁﬁtﬁﬁgs}ﬁikferg £6“Pn,

9% .51 Conpound esis
3 Methaengﬁ% &alg)dv ﬂ%adéé Capsanmgregyﬁqd inmn &Eﬁthel s¢aufiod mixture shaken

for a fRFIRE ¢Ur e%ﬁhlv@a ftlt%r fiw %\ﬁ: edﬁ rt@Dfl\% (2C>? gplgﬂ?,dD(%M (2x5mL)

Start|ng rom | nterrre
and DMF((B erfzmlLdx The sesinonyd t]Jepi fubjdctet tb M&Xﬁﬁwgw %&ptide synthesis
rnit HRVSE C H N O 822.4280 (M+H) , "foun
rs e

CHRB SR H HO HN

@) Fmoc deprotection: 20 % piperidine in DMF (4 mL) for 20 min followed by
10 washing with DMF (4 x 5 mL), DCM (4 x 5mL) and DMF ( 4 x 5mlL).
(11) Coupling conditions: In all couplings the solution of the coupling reagent in
DMF is added to the Fmoc-amino acid. This solution is added to the resin
followed by DIEA. (a)F moc-Trp(Boc)-OH (0.912 g, 1.732 mmol), HBTU
(0.5 M solution, 3.46 mL) and DIEA (0.301 mL, 1.732 mmol) 1 h. (b) Fmoc-
15 N-Me-Leu-OH (0.637 g, 1.732 mmol), HBTU (0.5 M solution, 3.46 mL) and
DIEA (0.301 mL, 1.732 mmol) 1 h. (c) Fmoc-Leu-OH (0.612 g, 1.732 mmol),
HATU (0.5M, 0.658 g, 1.732 mmol in 3.5 mL DMF) and DIEA (0.301 mL,
1.732 mmol) 2 h. (d) Fmoc-Ser(tBu)-OH (0.664 g, 1.732 mmol), HBTU (0.5
M solution, 3.46 mL) and DIEA (0.301 mL, 1.732 mmol) 1h. Following all
20 couplings the resin was filtered and washed with DMF (4x5ml),DCM (4x 5
mL) and DMF (4 x SmL). All couplings except for (c) were monitored using

the ninhydrin test, coupling (c) was monitored using a bromophenol blue test.

Following Fmoc deprotection and thorough washing with DMF (4 x 5 ml), DCM (4 x 5mL)
25 and DMF (4 x 5mL), the linear peptide was cleaved from resin with 2% TFA in DCM (400
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15

20

Synt hesi s of Conpound 14 Conpound 14 was synt hesi sed
using a procedure simlar to the procedure for
w@owposssd7 1, starting fromlnternedi ate A and PCT/SE2004/001568

tert-butyl ~-(tert-butoxycarbony”-L-Iysinate. HNWVR
(500 MHz, CD OD): D 8.98 (gs IH 8.71 (d, IH) 7.95
(dd, IH 7.79 (d, IH, 7.64°(d, IH, 7.31 (d, IH),
7.08 (t, IH, 7.01 (t, IH, 6.78 (s, IH, 5.00-4.88
m 2H, 4.78-4.70 (m IH), 4.36-4.23 (m 2H),

mL) éb’ rfgl-dza - W35k intpp0@ d sofzwater. (The DEM wassnfaded il cyo and the

: 03- 4. -3 1.85 (s, ,
resulshi gt afTireczediicg: 5 ity Seripendi e 1
MeCN:H56) (108 4nl()frod) and freb2e-dsi@Dto(afford erude. 0fbribdike ® (994.6 mg,
6 o gvvod, 6H). HRVMS (ESI) calculated for CHN
0.88 rég")?bégég%s é%lﬂ)e 2-chlgipietyypeindess. Conpound 15 H
Synthe¥iB bhgsésnealatdgMmound 15 Conpound 15 was synt hesi sed
_Y____“_ﬂ__.

using a procedure sinmilar to the procedure for
Compound 1, starting frbierduetiate®di ate A and

3-{6-[ (ter”but oxycarbonyl)am na] pyridi n-3- yljal ani ne
(WO 01/02364). iRV CH N Q 83 467AO(I\/HrH) , found

833.4678. Conpouhd™{6 Nr"H 0°'HO HN HO.
Synt hesi s of Conpoupd 16 a) Synthgsis of Internediate
B Internedi ate nt hesi sed 4dsipg a procedure

simlar to the priocedure for Intérnediate A
I nt er medi at}éOBg‘S\-LdufO

Crude Intermediate D (905 mg, 0.88 mmol) and DIEA (0.304 mL, 1.74 mmol) were dissolved
in DMF (440 mL) and added dropwise with stirring to a solution of PyBOP (2.13 g, 4.1
mmol) and DIEA (0.918 mL, 5.3 mmol) in DMF (440 mL). Once addition was comaplete the
resulting solution was stirred at room temperature for 20 h then concentrated to dryness to
afford an orange gum, which was purified using Sephadex LH-20 (MeOH) to give the
protected cyclic peptide (551 mg, 70%). The protected crude cyclic peptide was then treated
with a solution of 95:2.5:2.5 (TFA:TIS:DCM) for 20 h. The reaction mixture was

concentrated to dryness and purified using reverse phase HPLC (95:5 H,0 (1%TFA.)):MeCN
(1%TFA) to 3:2 H,0 (1%TFA):MeCN (1%TFA) over 60 min to afford Intermediate B (214
mg, 32% from Intermediate D).

EXAMPLE 5
The activities of certain Examples in the assay described in: Dirk Hendriks, Simon
Scharpé and Marc van Sande, Clinical Chemistry, 31, 1936-1939 (1985), using a substrate
concentration of 4 mM, are presented in Table I below.
TABLE



H. - . Nb) Synthesis of Conpound 16 Conpound 16 was
synt hesi sed according to the procedure for Conpound. 1
WO 2@s@asd6ihg fromiInternmediate B . H NVR (500 M&T/SER004/001568
-DMSO): D 12.70 (broad s IH), 10.83 (s, IH), 8.86 (d,
IH), 8.47 (d, IH, 7.70-7.79 (m 3H), 7.57 (t, IH),
7.46 (d, IH), 7.45 (dd, IHP6 7.35 (d, IH), 7.28 (d,

IH, 7.02 (dd, IH, 6.96 (dd, IH), 6.81 (broad s ,
IH), 6.47 (d, IH ,6.46 (d, | 4,82 (m |H),

I

I

4.74.4.75 (ddd, -Iﬁom@ou&lNddd IOsd—I) 4. 22-4.24 (m

IH), 4.13 (ddd, — 402 {ddd; 178 (dd, IH),
3.71 (dd, IH), 3. 53(m 'H, 4 %uMn (H, 3.11 (dt,
2H), 2.86-2.92 (m{gTH), 2. 75- 42553%4 I'H), 1.83 (s,
3H), 1.79-1.83 (m__LH) m IH, 1.57-1.60
(m IH, 1.60- 1.682(

m 3H), 1.6BaM70|(m IH),
1.42-1.48 (m 5H) —3-331.36 (lm 1y 1. 22-1.25 (m
oH), 1.18-1.20 (m IH), 0.95 (d, 3H), 0.91 (d, 3H),

0.89 (d, 3H), 0.85 (d, Alfhre/RAMRC H NnO 842. 4888
found 842. 4885. _Al‘t_eﬁat‘rve synt hesi s of
EtOAecrrtggaﬂﬁlQeti@ The Internedi ate of forFiA & tBflua®asttioacid

the following rgute. S si.s, of
DCCELBARE ket Bih shBiilkrndt o o UMD R REpmethane
MeOH-——Ghbthﬁmmrl tyI resin (1 g, 1.4 mmIMe@Ns:megorﬁgggl ed
in DCM (5 nmL) for 1 . The resin was drai ned an

Leu =dgGing on of Boc- D- Lysi ne(Fm)c) OH (Alazalgping. 8nmol )
Dmséﬂddlgl ﬁﬁ&é@&iﬁ%&d , 1.98 ., Aﬁ DCM 4 L) was

e reaction mxture sha
Trp =Kbptogphad (1 nl) was added to end- cams&nmlgépf(gg,qg@ge

dt ct ture shaken for a ther 1
HPLG S Bigheuie i drpmeesehind vashed with DVE (),
t hen subjecte

RPHPPOM: (evitks: Q& ]Q%’E gfeséﬂré lig Ia%hf ﬂg%-%{\@ﬁr( .

to Fnoc- soI i d e peptl e synt SPPS) using the
BOC—f_@ﬂHb@wxwrgarb@mdltl ons: (|) Fnoc deprotection: 20 %

Fmoo ] @Eﬁrﬂﬁ&%? ?Wqﬁ%%{’m% o Hom () gngoglvgm?dfi 5nL).
gHMBC = gradient heteronuclear multiple bond correlation

gCOSY = gradient correlated spectroscopy

gHSQC = gradient heteronuclear single quantum coherence

CPC = centrifugal partition chromatography

DIEA = diisopropyl ethyl amine

HATU = O-(7-Azabenzotriazol-1-yl)-N,N,N’, N -tetramethyluronium hexafluorophosphate
HBTU = O-Benzotriazol-1-yl-N,N,N’, N -tetramethyluronium hexafluorophosphate
THF = tetrahydrofuran

DMF = N,N-dimethylformamide

Lys = lysine

PyBOP=(benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate
PyBrOP=bromo-tripyrrolidinophosphonium hexafluorophosphate
TIPS=Triisopropylsilane
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(ii) Coupling conditions: In all couplings the
sol ution of the coupling reagent in DMF is added to

wao b@s@sme? am no acid. This solution is added tRCT/BE2004/001568
resin followed by D EA (a) Fnoc-Trp(Boc)-OH (0.912 g,
. 732 mol ), HBTU(OSMsqutlon 3.46 nL) and DI EA
(0.301 nm., 1.732 mol) 1 w7 (b) Frnoc- N Me-Leu-H
(0.637 g, 1.732 mol ), HBTU (0.5 Msolution, 3.46 nlL)
and DIEA (0.301 nm., 1.732 mmol) 1 h. (c) Fnoc-Leu-CH
(0.612 g, 1.732 mmol ), HATU (0.5M 0.658 g, 1.732 mmol

in 3.5 nL DMF) and DI EA (0. ég;ﬂ@is, 1.732 mol) 2 h.

(d) Fnoc-Ser(tBu)-0OH (0. 664 32 mml), HBTU (0.5

MrEebsd dfncondodfid 6 Joramth @: EA (0. 301 ni, 1.732 nmol)
I h. Follow ng all cou(pl [ ngs the resin was f| | tered and

washed with DMR( mR ( @12 apd DVF (4 x 5nL).
AUcoupl i n exci\?pt for ( welf e m)]?nt r«ed using the
' ) S f:ored using a

ni nhydrin t g pl
brormphenol | ue fest ../ Folljow n Frm Rprotection and

thoroug trRDI\/F( m)ODCNi%S m.) and DMF (4
x 5mL) ™ Th | i near peptide Xvas cl eav fromresin with
2% TFA in (40055 iL) by rapid flow wash into(B00
m. of wat ef . was Ne ved in vacuo and the
resul tinRsol@tign flro freeze dried. The
resulting gum rqé‘us@ended in: MeCN.H (100 i),

frozen and freeze-dried to afford a crude I nternedi ate
Dwhe®i:6 ng, 0.88 nmmol, 63% based on the

| th f Int di ate B:
DS L5, Mg Strthes s of Lntermediate B
OpSthdaak) 1n@515$n@1§1§4( G2,304, 376+ 6; brdAdd@hD mWeh8s not more than 6;

di ssol ved nm_j and added dropwi se w th
s¥iis pibagd.t®@, Sioé@IOUSTSOn of PyBOP (2.13 g 4.1 mml) and

A T O wie ERRRAiCGe Loy e ey fig OIS SRRER "

SPO(ORY)GH, POCOR PEIHESBIOR’ §z,fRU(R2§oH POER JNEL &R tdtlz618;

to,dryness, to fford an or an whi ch was purified

UBY.it, BeRoanesR Love, 2uslopRaduryly sy dgpare, € neallsy biopéipaally substituted
AP e, SOTH AP REE . o
96;.2alkoRy, DCHLBOUE: CONH, f CONHICh, alkhb, NHacCNSI{NH;), or
nhﬁtd‘i\lﬁ(ﬁﬁs)) Cs.s cycloalkyl(Ci4)alkyl (wherein the cycloalkyl ring is optionally
substituted by halogen, hydroxy, cyano, C;. alkyl, CF3, Cy4 alkoxy, OCF3;, NH>,
CNH(NH;) or NHCNH(NHy)), heterocyclyl(C;4)alkyl (wherein the heterocyclyl ring
is optionally substituted by halogen, hydroxy, cyano, C,4 alkyl, CF3, C,.4 alkoxy,
OCF3;, NH,, CNH(NH;) or NHCNH(NHy)), phenyl(C;.4)alkyl (wherein the phenyl
ring is optionally substituted by halogen, hydroxy, cyano, C;-4 alkyl, CF3, Ci4 alkoxy,
OCF3, NH;, CNH(NHz) or NHCNH(NH,)) or heteroaryl(Ci-4)alkyl (wherein the
heteroaryl ring is optionally substituted by halogen, hydroxy, cyano, C;.4 alkyl, CF3,
Ci-4 alkoxy, OCF3, NH,, CNH(NH;) or NHCNH(NH)));
p and q are, independently, 0, 1 or 2;
R’ RE R, R!® R" RZand R® are, independently, H or C.4 alkyl;
R*isHor Ci4 alkyl; and,
R'? is H or Cy alkyl;
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2.

concentrated to dryness and purified using reverse
phase HPLC (95:5 (I %FA ): MeCN (1%FA) to 3:2 HO

W@ bo¥FB2961MeCN (1%FA) over 60 min to afford  PCT/SE2004/001568

Internmediate B (214 ng, 32% fromInternediate D).

EXAMPLE 5 The activities of certain Exanples in the

assay described in: Drk Hé?]dri ks, Sinon Scharpe and

Marc van Sande, Cinical Chem stry, 31, 1936-1939

(1 usi n substrate concentration of 4 nM are

progg gﬁ?@&?clewgcf‘ﬁﬁ @gcepta@ilq Bt or Felpte theaeofoompnlivdteNd suttca salt; in a
2 niktHo Y iBards ol iations EtQAc, =. .
et hyl acet at éf&'f'll%%ﬂ = trgfh%?lg%{l#tégg@? ;ﬁjgglé%e O%&gﬁi‘lams of a condition
d MéisTedn inbdhitierof caubaypeptidasobiet betefiglay DCM =

di chl or omet hane MeOH = net hanol MeCN = acetonitrile

Leu |l eucine Ala = al ani ne DVSO di net hyl sul foxide Arg
:Aﬁafogxilmjuﬁaoﬂ@mﬁ]at@ypt ophan TIS = triisopropyl silane

HPLC = hi gh pressure |iquid chromatography RPHPLC =

reverse phase m'gh préssupe Ihquid ¢hromat ogr aphy Boc

= tert-butgdxycak bonylf F = R

| 14
(9H fl uoren- I glgl = gradi ent
het er onucl earq nmul i pl e/ bondf cor NONRgCOSY =
gradi epto corretgt ed spect roscopyy gHSQC = gradi ent
het er ohtuct®ar singl e quant ;s cohieren® CPC =
centrifugal \partition chropatography DI EA = @
di i sopropyl Nan ne Hﬁ(gﬁ =
O(7-Azal5©4ri ot r 'b’aam\ﬁ/ YREV, i Vii VAV o-telxamet hyl ur
oni m hexaf | uor oBhospfiatg
wherein:
X is (CHa)s;
R'is CO,R';

R?is straight-chain Cy. alkyl substituted at its terminus by NH,, CNH(NH,) or
NHCNH(NHZ) ; Cs.6 cycloalkyl substituted by NH,, CNH(NH;) or NHCNH(NH,);
heterocyclyl containing at least one nitrogen atom; non-nitrogen containing
heterocyclyl substituted with NH,, CNH(NH;) or NHCNH(NH,); heteroaryl
substituted with NH,, CNH(NH,) or NHCNH(NEH,); phenyl substituted with NHz,
CNH(NHz) or NHCNH(NH),); heteroaryl(C,.4)alkyl substituted with NH,, CNH(NH;)
or NHCNH(NHS,); phenyl(C;.4)alkyl substituted with NH,, CNH(INH,) or
NHCNH(NHo,); or Cs.4 cycloalkyl(Cy.4)alkyl substituted with NH>, CNH(NH,) or
NHCNH(NH?); all of the above rings being optionally further substituted by one or
more of: halogen, hydroxy, cyano, Cy4 alkyl, CFs, Ci.4 alkoxy or OCF3;

one of R?, R, R® and R® is independently, hydrogen, heteroaryl(C;.4)alkyl (wherein
the heteroaryl ring is optionally substituted by halogen, hydroxy, cyano, C 4 alkyl,
CF3, Cy.4 alkoxy, OCF;, NH,, CNH(NH,) or NHCNH(NHy)); and the others are,
independently, hydrogen, Cy.¢ alkyl (optionally substituted by halogen, hydroxy,
cyano, SH, S(O);H, S(0)(Ci-¢ alkyl), OC(O)(C; alkyl), CF3, C;_4 alkoxy, OCFs,
COOH, CONH,, CONH(C;. alkyl), NH,, CNH(NH,), or NHCNH(NH,)), Cs.6
cycloalkyl(Ci.4)alkyl (wherein the cycloalkyl ring is optionally substituted by halogen,
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HBTU = O Benzotriazol-l-yl-iV;, ',iV
'-tetranet hyl uroni um hexaf | uorophosphate THF =

wWa edosabpsdr of uran DMF = JV, i V-di met hyl f or mam dePl/SE2604/001568
| ysi ne
PyBOP=(benzotri azol -1 -yl oxg@trl pyrrol i di nophosphoni um
hexaf | uor ophosphat e
Py Br OP= brom) tripyrrolidi nophosphonl um

$ﬁ§$%%uoro kﬁé%i;§$‘ isop(? Tﬁ%%?ﬂ@ﬁ AINB

( QHOENMWHJ) het&béy&f&l(fcI%ﬁ(yll(azﬁ&@ﬁml%fﬂekéfocy%lyl%ng%s of}monauy

5 or 6; provided that + n iI's not nore than
beuﬂ@tltutecsbyzjlalogm hgirgxy,Ryanes (COakyh GFa,éllaaﬂmwyOC@g, NH,,

PR BN T TN GHANAD Ry Bl s b e

R3ptitillyRabstReeaBd hi36oeH, &y cioR Aslen h 1k CF
iy §yE |Sona|e SEIsub‘%t.t?ﬂt gdylg@ghal oue%kyhmogl% oxy, OCEs,

C}{;@(@H;()Ipr he@eprqgryy(clda@ql((@haﬂehyth)e heteroaryl

gﬁﬁ?lﬂ’é%%ny %Rﬁ %al@m%yg’gg?ﬁ % ‘i”(ééf* %B(YJN@/’? C14 alkoxy,

( GG, eNBL, | ONHENWER oa NFCNH(NE,))s optional |y substituted
by halogen hydrOﬁy, cyano al kyl, CF , 1-4 al koxy,
CEFan O m@ﬂﬁ? NH@NH( NH )), heterocyclyl(C

iyd govRer gimn t%ﬁd@@! ﬁ%qux}igé(e)ﬁheﬂtl % bFCOEBiF&Pa' Iy
su stltuied y’ hal ogen, hy ano
RK bisyH oCCF4 alkiddand, CNH(NH ) or NHCNH(NH )), phenyl (C

1K) n the phenyl ring is optionally
%b ’%Iﬂ] gl;lfy]hal ogen, hydroxy, cyano, Cl-4 alkyl, CF
, ofth B%ﬂnac%aﬂ At eptablIHaNGr Yo104te RMEDEK BFh 3d1vRie of such a salt.
heteroaryl (G - 4¥al kyl (wherein the hetéroaryl ring is

optlonally substituted by halogen hydr oxy, cyano,
g%l‘j ounﬁ &’Eé"é‘n"f@ g,r a ph%gléel\dgc)aﬂ%&@l—blie salt) c)r 'solvate

thereof ora solvate of such a salt. as claimed in claim 2 wherein:
X is (CHaz)as;
R'is COR";
R? is straight-chain C4 alkyl substituted at its terminus by NH,, CNH(NH,) or
NHCNH(NH3z); Cs.6 cycloalkyl substituted by NH,, CNH(INH;) or NHCNH(NH,);
heterocyclyl containing at least one nitrogen atom; non-nitrogen containing heterocyclyl
substituted with NH,, CNH(NH;) or NHCNH(NH,); heteroaryl substituted with NH,,
CNH(NH;) or NHCNH(NH,); pheny! substituted with NH,, CNH(NH,) or NHCNH(NH);
heteroaryl(C,_4)alkyl substituted with NH,, CNH(NH;) or NHCNH(NH;); phenyl(C;_4)alkyl
substituted with NH;, CNH(NHz) or NHCNH(NH,); or Cs-6 cycloalkyl(Ci.4)alkyl substituted
with NH;, CNH(NH,) or NHCNH(NH,); all of the above rings being optionally further
substituted by one or more of: halogen, hydroxy, cyano, C;.4 alkyl, CF3, C,4 alkoxy or OCF3;
one of R?, R*, R® and R® is independently, hydrogen, heteroaryl(C;.4)alkyl (wherein the
heteroaryl ring is optionally substituted by halogen, hydroxy, cyano, Cy_4 alkyl, CF3, Cy4
alkoxy, OCFs, NH;, CNH(NH;) or NHCNH(NH>)); and the others are, independently,
hydrogen, C;.¢ alkyl (optionally substituted by halogen, hydroxy, cyano, SH, S(O);H,
S(0)4(C1.6 alkyl), OC(O)(Ci alkyl), CF3, C;.4 alkoxy, OCF3, COOH, CONH,, CONH(C; ¢
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R7, R8, R9, R10, Rl11l, R12 andR13 are, independently,H

or alkyl; R14 is Hor alkyl; and, R15 is H or alkyl ;58
W@e008/0pleaT maceuti cal |y acceptable salt or sol VBEESE2004/001568

t hereof, or a solvate of such a salt; in a nethod of

manuf acturi ng a nedi canment for the treatnent or

prophyl axis of a condition %Qherein inhibition of

car boxypepti dase U is beneficial. A conmpound of
- RR?12 R2 X R3 wherein: Xis (CH) ; Rl
ayt], e RNt O NSRBI He ) o <l Suibsliot elecintie
: o o . r, NHONH(NH ) ;. C
o Ponll MO Mk R i o7
alkoxpie@EFndVid], INHOMH A ion NHCNH(NHS he @@ cfél (L5110 %erﬁin the
heterd Q0 T"tmﬁ%ﬁrt" c%rlﬂ ai nl_n%qll;ayt erocyclyl substitutéd wt
V' ERETIRUPIBAUBRILUIG] BY: haleachr loadpky setsnoi € 1t alklyl, CFs, Cy
Tkoxi OUF) , : l\.gubstjtute
o O, SN T RNYAD U T
ring i eppfiampkly setititechbsNealo geaNhiydibicy, cQid-aNH( k1) CFp,ftﬁﬁydm&y, OCF;
| {th NH H ). or NHCNH(NH ); ’
i, L PSR, S
tionallgr hlogé, | | hn
A S by S AP . o e
CNH %@éﬂ?‘lcﬁﬁlé@@i@); cyano, Cmalkyl, CF , alkoxy or OCF
p and q aPd)gnd2 e@atlggq,kl%‘:fzand R6 is independently, rihxgr iogen,

o7 Rghggerlﬁa (s 1 (wherein the heteroaryl
» RopBtiRnak 1 yR Suhd ®'1 ateciddepenbaltRyED: Qyda@yy, cyano,
@gNHr, %%H%H)

14 . al kyl,, , Cl-4 al koxy, OCF ,
R lsg%y}-élﬁﬁgﬁf-'f%, and the others are, independently,

R" is Bysr©gaiicy1l- 6 al kyl (optionally substituted by
hal ogen, "hydroxy, cyano, SH, S(O H, S(O (C alkyl),
or a plgomajquicallykadcyptalils salt Glsodvatb kereof, SAGEsolvate of such a salt.

4. A compound of formula (I) or a pharmaceutically acceptable salt or solvate thereof. or
a solvate of such a salt as claimed in claim 2 or 3 wherein - |
R is CO,RY;

R? is straight-chain C.¢ alkyl substituted at its terminus by NH,, CNH(NH,) or
NHCNH(NH,); C4 alkyl (such as CH(CH3)CH2CH; or CH>CH(CHs),); or
(aminopyridinyl)methyl (for example (6-aminopyridin-3-y1)methyl);

one of R* and R*is (indol-3-yl)CH, optionally substituted by halo or hydroxy; and the other is
benzyl (optionally substituted by halo or hydroxy) or C4 alkyl (such as CH(CH;)CH,CH; or
CH,CH(CHjs)y);

or R? and R* are both methyl;

R’ and R® are, independently, Cy.¢ alkyl (for example CHs, CH(CHjs),, CH(CH3)CH2CH3 or
CH,CH(CH;)y);

R%,R%, R%, RY, R'™%, R and R™ are H;

R"is C)4 alkyl; and,

R is H or Cy4 alkyl.

5. A compound as claimed in any one of claims 2 to 4 wherein X is (CHy)s.
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COOH, CONH, CONH(C L alkyl), NH, CNH(NH ), or

NHCNH(NH )), C . cycloal kyl (G -4)al kyl (wherein the
weywbo3dekyl ring is optionally substituted by PCT/SE2004/001568

hal ogen, 59 hydroxy, cyano, alkyl, CF , C al koxy, OCF ,

NH , CNH(NH ) or NHCNH( NH )&, het erocycl yl (C 4) al kyl

(wherein the heterocyclyl Pitng is optionally

substituted by halogen hydr oxy, cyano, al kyl, CF

alkx CNH(NH ) or NHCNH(NH )), rhenyI(C
Wﬁp?&gﬁ Qamqm agy, @mg|of iclaggs 230 <5p1/h&lcuaIR yis CO,R" in which
stisfslﬂgltOCE mq\llhal ogen, hydroxy, cyano, alkyl, CF ,
CNH(NH ) O NHCNH(NH )) or
7-hét @mzamd eCchmbddyih appoar @f RldiRe 26 bameaiyR? {s' s@ﬁ ogh% ~chain C.6

n ubstituted by hal ogen, hydroxy,
Cgﬁqf) %b‘%ﬁteﬁéﬁm tegEmuR @)Y)NHQI@QH (NH: OIGN:HCNFH{O.\IHz), C, alkyl (such

Ry, ORIl B BRHCR By SRR haistdon: .

8. HAgronoahd ¢4 ¢laiRked in sny-one ofikljths 2 a0 wiRin RS i$C0§ alkyl

SPGB ORI adohbenon. Gusamisat-shain C13 allad substituted
CanTpaLtingy by NHILCRH(NDT PNHC@?@@??%P té- grﬁlqoég{lgma}-yumethyl.

acceptabl e salt or solvate th or a so

such a salt as clainmed in claim2 wherein: s (CH) ;
Rl is CORL5; R2 is straight-chain alkyl substituted
at its termnus by NH, CNH(NH ) or NHCNH(NH ); C.

9. c&cclonqioimd assaldiadet i a@ﬂo@a oN:'iatm% ket RNH%I‘;J o%l? {chain Cpg

kyelro Cont ainin | east one nit rogen
B e B e o A OB arD, MBS otbogb

Hhhmm NELIN A NWHCNH(NH ) 5 heteroaryl substitut ed
gﬁ#& Ciﬁ? or NHCNH(NH ); phenyl substituted

10, Vﬁ\phmmpulidezsmﬂ-t(lmbﬂ jn aty d‘ﬂi:ml(l_llﬁ\i;dls)o% ﬁlil) I—%ﬁléHr?ﬁNﬁR; W é%g%}l@(l)lgbgwherem
Moiyg ot opﬂ?y@%l%qlw%_y OnENHORES 9f: balogﬁﬁmﬂ(}dﬂrgzgy, Ci4 alkyl
NH
gﬁﬁ(@%ﬂﬁ )(G%f%hﬂ%ﬁgktﬁhlﬁteh%}kﬁlo%%pﬁ}gf&%@a eWIr |t ngs bei ng

11 g@app@agmudwsmmmbém aylste dﬁﬂlmdlsk%/todm)e\wh?et’rem"eis @szmdolyl
al koxy or

h | k ,
o ne o?rp ﬁ§ gf%iﬁ X%é%ptg%lall?ﬁéu‘?%m%ﬁ@ by eraenmoye 0?1 Wb@g@ At hydroxy,
S tselod(gH(CH)EHACKY br CMIETRIOM;))8r benzyl (optionally substituted by

halogen or hydroxy.

12. A compound as claimed in any one of claims 2 to 11 wherein R’ and R® are,
independently, Cy. alkyl (such as methyl, iso-propyl, CH(CH;3)CH,CHj; or
CH,CH(CH,),).

13. A compound as claimed in any one of claims 2 to 12 wherein R7, R®, R9, RY, R'2 RE
and R are all H.

14. A compound as claimed in any one of claims 2 to 4 wherein R '° 1s Cy4 alkyl.

15. A compound as claimed in claim 2 which is a compound of the following formula



heteroaryl ring is optionally substituted by hal ogen,
hydr oxy, cyano, al kyl, CF , alkoxy, OCF , NH , CNH(NH
WO 2@5/0MdCNH(NH ) ) ; and the others are, indepenP&nsEp4/001568

hydr ogen, 1-6 al kyl (optionally substituted by

hal ogen, hydroxy, cyano, S(O H S(O (C alkyl),

oC(O (C al kyl), CF, Calk OCF , COOH, CONH ,

CONH( C60 al kyl), NH , CNH(NH ) CINHCNH(NH )), C3-6

cycl kyl (C ) al kyl (mhereln the cycloalkyl ring is

opti [y substitu bﬁ:halogen hydr oxy, cyano,

al k CE4S al 5xy N\H 1}\% H( NH )),

bl eﬁ@%%cly C )a 41 We el ring

is opti kg%\ titdted halogen d 6iy, cyano,

1-4 al kyl, CNH( N )uv-

NHCNH( NH )) ?enyl C )a kyI mhereln '

is optionally substltute maloge

al kyl, CF , al koxy, ,

or heteroaryI(C )aIkyI ( ein th; 1et er oar)

optionally substituted by hanggempfydroxy, Byado,” 35 R

al kyl, CF , alkoxy, OCF_, NH, CNHQNH )3CINHCNH(NH ));

p and g are, independehk , 1 or 2 , R8, R9,

R10, R11l, Rl12 and R13 arelli ndependently, Hor C

alkyl; R14 is Hor alkyl; and, R15 is H or alkyl; or a
ulwh@ﬁarnaceutlcalA acceptable salt or solvate thereof, or

a solvate of such a salt. 4. A compound of formula (1)

or a phar maR&#uisi BRIR®® aqgapd aetse is@l.t or solvate

thereof, or_g solvatg of such sal't as clained in

claim2 or B Vis&QHEi R iRCliasd 8O ®RE; R2 is

strai ght - chpsa 3 hﬁd its term nusby NH
CNH( NH ) orﬂ E&Wnﬁ"*%ﬂ ?fé‘ach as CH(CH )CH CH
or C CH(CHR ﬁsIﬁﬂf?aﬂHnmﬂy!@ﬁcmﬁl)nethyl (for exanple
(6-am nopyr gln %)nethd§é one of R3 and R4 is
(indol-3-y| oHﬁ?l%l BétHt uted by hal o or

hydr oxy; and the other I's benzyl (optionally
substituted by halo or hydroxy) or C al kyl (such as
CH(CH )CH CHor CHCH(CH) ); or R3 and R4 are both
methyl; R5 and R6 are, independently, C alkyl (for
exanple CH, CH&LH ) , CH(CH )CH CH or




CHCHCH) ); R/, R, RO, R, Rl12, R13 andRl14 are H

R10 is alkyl; and, R15 is Hor alkyl. 5. A conpound as
webk@soe®iin any one of clains 2 to 4 wherei n XPCEHSEA0b#/)01568

.61 6. A conpound as clainmed in any one of clains 2 to

5 wherein RLis C2R15 in m%%ch R. alkyl. 7. A

conpound as cl ained in any e of clains 2 to wherein

R2 is straight-chain 1-6 al kyl substituted at its

terminus by NH, CNH(NH ) or NHCNH(NH ); C al kyl (such

as CH(CH) or CHCHCH) ); or

(am nopyri di yI)nq{hyI}IS A conpoundgas claimed in
any one of ad, wh dei 1- soal kyl
(CH(CH )GH CH oif CH ') ), “benzyl 33

strai ght-chain
, ONH(NH ), H 3?¢|)nethy|
9. A conpound as cl ai d in any one clal 2to 8
wherein R2 is st2a A&t its
term nusby NH , CNH(}4)2 N (

am nopyridi n-3-yl) net hy[HN 105 L '
any one of clainms 2 to wher & n [ [
(wherein the indolyl i optkonally st [ by one
or nore of: hal ogen o
(optionally substitutedﬂ A
wherein R4 is CH indolyl (whereif e |ndonI I's
optionally substituted by onecnr9nore of : hal ogen or
hydroxy, 1-6 alkyl (CH(CH )CH CH or CH CH(CH ) ) or
benzyl (optionally substituted by hal ogen or hydroxy.
12. A conpound as clained in any one of clains 2 to
wherein R5 and R6 are, independently, alkyl (such as
met hyl, iso-propyl, CH(CH )CH CH or CH CH(CH ) ). 13.A
conpound as cl & fred |n an one of cl ai ms to 12
wherein R7, R8 R9, RIﬂ are al I H.

14. A conpou as 4 2to 4
wher ei n R10°% s aI




15. A conpound as clainmed in claim2 which is a

conpound of the followng formula62 NH H 47 N 15 T 26
woR2ebsob9635 in which Ris H R is Hand R15 i s PT/REI084/001568

OH, Risd and RI5is H Ris OH Ris d and R15 CH

Ris H Ris Hand RI5 CHR_ is H Ris O and Rl15 is

H HH63 HH o HN NH " " 38945/ H 4264 H 4365 H . , 0

21




HN. 7 ELN NHO' HN.O NHO HNNHH HN HOHN.O

HN NH66 HHN HHNHNNNHHH HNHoHHNHO 10 or
w@2pkasweceut i cal |y acceptable salt or sol vat eP€TIBE204/001568

or a solvate of a pharmaceutically acceptable salt

t hereof. 67 16. The use of a_conpound of formula (I) or

a pharmaceutically accept abpé salt or solvate thereof,

or a solvate of such a salt; as clained in any one of

clains 2 to 15 in a mathod

N
@“Jw
H
S, HO"56°0 "HNy; O 5,
- O
2 L ‘e,




10

of manufacturing a nmedi canent for the treatnent or
prophyl axis of a condition wherein inhibition of

W@ a0080396pEpt | dase U is beneficial. 17. The useP@BSE2004/001568

clainmed in claim 16 for the manufacture of a

medi canment for the treatnenh or prophyl axi s of

t hronbosi s and/ or hypercoag ?ability i'n bl ood and/ or
tissues; atherosclerosis; fibrotic conditions;

i nflammatory di seases; or a condition which benefits
from mai nt ai ni or enhanC|n bra k|n|n Ievels th

body of a nanﬁh uc
formul ati on cont ai ni ng a c npou d of fornula (1) or a
phar maceutical |y accept vat e thereof/).,

or a solvate of such a imedin any ong of
clainms 2 to 15 as active |ngred|en i ncgonbpnati

with a pharmaceutically accept abl'e aguvant, uent 4
or carrier. 19. A compound of for 11 1 R12 X N
R3 (V) wherein R3 to R12 and X ar i “knoanyyg

one of claims 1 to 14 20. A process for: preparln a
compound as clained in claim19 h onprlses
treating a conpound of fornmula »meﬁLGﬁ.ch PG

sui tabl e protecting group68 with a peptide coupling
agent in the presence of a non-nucleophilic base in a
pol ar aprotic solvent and then renoving the protecting

group. 21. A process for prepgrln a conpound o
formula | as clali in e Q

cl al to 0O
whi ch conpri ses @%. Ifng ajconp un:]irﬁg;%%ﬁir/ S
0

defined in claim rmula VP 13‘14
TR H,N HO” S0 HN

‘\"I\f O j/NH /
HN\/U\ " N
NT H

or a pharmaceutically acceptable salt or solvate thereof, or a solvate of
a pharmaceutically acceptable salt thereof,



(V) in which Yis an activated ester or NY is an

I socyanat e group.
WO 2005/039617 PCT/SE2004/001568

67

16.  The use of a compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof, or a solvate of such a salt; as claimed in any one of claims 2 to 15 in a method
of manufacturing a medicament for the treatment or prophylaxis of a condition

wherein inhibition of carboxypeptidase U is beneficial.

17. The use as claimed in claim 16 for the manufacture of a medicament for the treatment
or prophylaxis of thrombosis and/or hypercoagulability in blood and/or tissues;
atherosclerosis; fibrotic conditions; inflammatory diseases; or a condition which benefits from
maintaining or enhancing bradykinin levels in the body of a mammal (such as man).

10

18. A pharmaceutical formulation containing a compound of formula Mora
pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt; as
15 claimed in any one of claims 2 to 15 as active ingredient in combination with a

pharmaceutically acceptable adjuvant, diluent or carrier.

19. A compound of formula

11 6
RS 1|{ R O I;I
!

o R’

10
/\ 7/ N N/
4
ko R’ T\r R
‘ R O

20 (VID

wherein R? to R'?and X are as defined in any one of claims 1 to 14

20. A process for preparing a compound as claimed in claim 19 which comprises

treating a compound of formula VI in which PGl is a suitable protecting group



WO 2005/039617 PCT/SE2004/001568

68

with a peptide coupling agent in the presence of a non-nucleophilic base in a polar

aprotic solvent and then removing the protecting group.

- R PG
R IFS \N/
H N /k
Yy 4 Nx~ TcoH
7,9-11
5
21. A process for preparing a compound of formula I as claimed in any one of claims 2
to 17 which comprises reacting a compound of formula VII as defined in claim 19
with a compound of formula VIII
13
R Qe
R
(VIID)
10

in which Y is an activated ester or NY is an isocyanate group.

15

20



