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high affinity binding sites for plasminogen. Since plasminogen bound to fibrin is much more

readily activated to plasmin than free plasminogen this mechanism provides a positive
20 feedback regulation of fibrinolysis.

One of the endogenous inhibitors 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,

25 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

30 fibrinolysis.
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Cyclic Anabaenopeptin-type peptides are disclosed in: Tetrahedron Letters, Vol. 36,
No. 9, pp. 1511-1514 (1995); J. Org. Chem. {1997} 62 6199-6203; Tetrahedron Letters, Vol.
36, No. 33, pp. 5933-5936, (1995); J. Nat. Prod. (1996) 59 570-575; Tetrahedron Letters, Vol.
15 38, No. 31, pp. 5525-5528, (1997); J. Nat. Prod. (1997) 60 139-141; Tetrahedron 54 (1998)
6719-6724; Bioorganic & Medicinal Chemistry Letters 9 (1999) 1243-1246; Tetrahedron 56
(2000) 725-733; J. Nat. Prod. (2000) 63 1280-1282; J. Nat. Prod. (2001) 64 No. 8 1053;
Tetrahedron 58 (2002) 6863-6871; and, J. Nat. Prod. (2002) 65 1187-1189.
The synthesis of cyclic Anabaenopeptin-type peptides are disclosed in: Journal of
20 Organic Chemistry, Vol.62, pp.6199-6203 (1997); and Angewandte Chemie International

- Edition, Vol.35, No.12, pp. 1336-1338 (1996). It has now been found that compounds of
formula (I):
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or a pharmaceutically acceptable sait 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



Rs O or a pharmaceutically acceptable salt or solvate thereof, or a solvate
of such a salt, are 25 particularly effective as inhibitors of 2
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i se LS camychmymechBuE: PRGN VHE BRrCY Res Blooy RGRRIiE RO IR Y BRI ar
dyspl ast!h@ boa e ascvdse.ngr %Jfaﬁs%ga% shdnlfd, wﬁs&wg ﬂhhféré B:Letcﬂﬁmezﬂ%ngur ing
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or organ failUre
20 transplant rejectlon in patients subject to organ transplantation, for example renal
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transplantation; inhibiting tumor maturation and progression; any condition in which fibrosis 3
is a contributing factor (for example cystic fibrosis, pulmonary fibrotic disease eg chronic
obstructive pulmonary disease (COPD), adult respiratory distress syndrome (ARDS),
fibromuscular dysplasia, fibrotic lung disease or fibrin deposits in the eye during opthalmic
25 surgery); inflammation (such as asthma, arthritis, endometriosis, inflammatory bowel
diseases, psoriasis or atopic dermatitis), neurodegenerative diseases such as Alzheimers and
Parkinsons; or conditions known to benefit from maintaining or enhancing bradykinin levels
(such as hypertension, angina, heart failure, pulmonary hypertension, renal failure or organ
failure).

30 Thus, the present invention provides the use of a compound of formula (I):



30 Thus, the present invention provides the use of a conpound of formula
(1): WAD 2005/ 039617 PCTI SE20041001568 4 RS R 1 R6 R12 RIS NYYNIl Rla N
NN~~-Rz RR1~NOXOR R" NR ORs R3O0 wherein: Xis
(TH2) niY( BiR)mas/039a17and n are, independently, 1, 2, 3, 4,PCEr/se2064o0psasvi ded
that in + nis not nore than 6; 5 Y is a bond, 0, S(Op, or SS; RLis
CO2R15 or a carboxylic acid isostere such as S(O 20H, S(O 2NHR15,
POQ( OR15) OH, PQ(OR15) NH2, B(OR15)2, 4PQ(R15)OH, PQ(R 5)NH2 or tetrazole; R2,
R3, Ra, RS and R6 are, independently, hydrogen, Cl-6 al kyl (optionally
substituted by hal ogen, hydroxy, cyan, SH, S(O3H S(Oq(Cl -6 alkyl),
OoC(O(CL. 4 al kyI) CF3, ﬁla aﬁéoxy 1©CF3, COOH, CONH2, CONH(Cl-6 al kyl),
NH2, CNH(NH2) , I\ECNH( H2)) ., C3- cyg?oalkl?( Gl-a)al kyl (wherein the
haRo

cycl oal kyl ri ng S ub tut gen, hydroxy, cyan, Cl4

al kyl, CF3, d-4 al koxy, N2, NRICNH(NH2) ) |

heterocycl yl (G - 4) al ky reRﬁ t he hete ocycl K r| ng is optionally
substituted by ydroxy, cy - a” aRl yl, CF3, Cl4 al koxy, OCF3,
NH2,  CNH( NH2) orN (NH2)) 0 15 p nyI (Cl-4)al kyI (wher n the phenyl ring
S opt lonally substit hal oge hydr oxy, cyano, -4 al kyl, CF3i Cl4

al koxy, OCF3, NH2, H 2)) or heteroaryl (G -a)al kyl
(wherein the heter g‘ar yl rRShg | § tiottal |y substituted by hal ogen, hydroxy,
cyano, Cl4 alkyl, CF3, d™-4 aRkody, OCF3, NH2, CNH(NH2) or NHCNH(NH2)): p
and q% mdependently, 0, 1 or 2; 20 R2, Rs R9, R10, R', R12 and R13
are, | B8ndently, Hor Cl4 alkyl: R4 is HorC4aIkyI and, R15 is H or
0, 4 cmgryempar moeut ol acooprabl e salt of solvate thereof  or a
t@eat manhd nrarqa nmtdpyﬁdmtly, R, 3, 46rutiet; providédthathe e i3 dot hidee thaw6; of
car bé)x%; da%)e S%JO p, or nef icial, for exanple in the treatnment or
R' is CO2RY or a carboxylic acid isostere such as $(0),0H, $(0);NHR"*, PO(OR")OH,
PO(OR'*)NH;, B(OR'),, PO(R*YOH, PO(R'*)NH; or tetrazole;
R% R, RY R® and RS are, independently, hydrogen, C, alkyl {optionally substituted by
halogen, hydroxy, cyano, SH, S(O);H, S(0)q(Ci.¢ alkyl), OC(O)(Ci.4 alkyl), CF3, Cy.4 alkoxy,
10 OCF;, COOH, CONH;, CONH(C, ¢ alkyl), NH,;, CNH(NH;), or NHCNH(NH3)), Ci¢
cycloalkyl(C,.4)alky! (wherein the cycloalkyl ring is optionally substituted by halogen,
hydroxy, cyano, Cy4 alkyl, CF3, Cy4 alkoxy, OCF;, NH,, CNH(NH;) or NHCNH(NH,)),
heterocyclyl(C;4)alkyl (wherein the heterocyclyl ring is optionally substituted by halogen,
hydroxy, cyano, Ci4 alkyl, CF3, Cy4 alkoxy, OCF3, NH,;, CNH(NH;) or NHCNH(NH,)),
‘o 15 phenyl(C;4)alkyl (wherein the phenyl ring is optionally substituted by halogen, hydroxy,
cyano, Ci4 alkyl, CFs, Cy4 alkoxy, OCF,, NH,;, CNH(NH;) or NHCNH(NH)) or
heteroaryl(Ci4)alkyl (wherein the heteroaryl ring is optionally substituted by halogen,
hydroxy, cyano, C;.4 alkyl, CF3, C;.4 alkoxy, OCF;, NH2, CNH(NH;) or NHCNH(NH;));
p and q are, independently, 0, 1 or 2;
20 R7,R® R° R'%, R!, R'? and R" are, independently, H or C).4 alkyl;
R¥isHorCiq alkyl; and,
R”isHorC4 alkyl;
or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such asalt; ina
method of manufacturing a medicament for the treatment or prophylaxis of a condition
25 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;



prophyl axis of: thronbosis and/ or hypercoagulability in blood and/or

ti ssues; atherosclerosis; J W) 2005/039617 PCT/ SE2004/ 001568 5 adhesi ons;
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ant i bodi es; hyperhonocystei nem a; heparin i nduced thronbocytopenia; defects
in fibrinolysis; venous thronbosis; pulnonary enbolism arterial thronbosis
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gr af t s, exuplihaiyothrdidl SiifafotionAsdtdbid argidid) @irefbosiEBasANnGRE ofpetigherd 0gi cal
prosthetic valves or any other nedical device; fibrinolytic treatnment when

bl ood iasterial henmebasis)fysiemie embelisry syadly frosm th atgumdaripg @frial fibtiiatiensordur i ng

di | i - ] i i h di al -
ot ophyI 2SR SERERIRaAE el A b B TR i o BB AP e Biatiid
i npat edsestedtisRqthat 3, theseBosi$) aRRE tHrambelykie perfisinedya hLivndAal
transpl antati on; i nhi biti ng tunor maturation and 20 progression; any

condi t iiotervantign (H) pndeeronarybypassapstatiopsitthe grevertioprofredhrombasippfiey st i ¢

fi brosi fi i di. . chronig.obstructi |
i seasentorintR i yasbalpusbed i BBRGalE Hisferh RRlel R b e PR B s ol
dyspl asiydbactdrial Suitiplé tagnaliiBRARELOH of A dtherdapashist; BrihbStie yeatthent Ng

opthal m'c surgery); inflammtion (such as asthma, arthritis, endonetriosis,
i nf | amihesn ploediadn contaetawidhs forpign sidages inthedodpi wick as mescnlar ghaftspwscular

oy bR PR BBl Ao BB Re SRS ot RS PodheSlich oo

hyper t efsidp fibanslifidtredt@Rnt whérbblobd & inRohfABN@tl niRMRAT d8ASds ditsideaRabodyi | ur e
or organ failure). In the context of the present invention, the term

"t her apspch iap dimingeeardigrapsRlar syrgery using akeartvag aaghiae opithdamodisiyiisat i ons to
th t . .Th "t.h tic 30."t.h tically" .shquld b
under st et Rereli SRERESIop gl ettt R st SRS on
provi degrghh GantpRineition, foeeRabipld réfal transplantation; inhibiting tumor maturation and

20 progression; any condition in which fibrosis is a contributing factor (for example cystic

fibrosis, pulmonary fibrotic disease eg chronic obstructive pulmonary disease (COPD), adult o
respiratory distress syndrome (ARDS), fibromuscular dysplasia, fibrotic lung disease or fibrin
deposits in the eye during opthalmic surgery); inflammation (such as asthma, arthritis,
endometriosis, inflammatory bowel diseases, psoriasis or atopic dermatitis);

25 neurodegenerative diseases such as Alzheimers and Parkinsons; or conditions known to
benefit from maintaining or enhancing bradykinin levels (such as hypertension, angina, heart
failure, pulmonary hypertension, renal failure or organ failure).

In the context of the present invention, the term “therapy” includes “prophylaxis”
unless there are specific indications to the contrary. The terms “therapeutic” and

30 “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



formula (1), as herein described, in a nmethod of manufacturing a nedi canent
for the treatnment WD 2005/ 039617 PCT/ SE2004/ 001565 6 or prophyl axi s of

t hronbosi s and/ or hypercoagul ability in blood and/or tissues

at her osc M #9V83961% brotic conditions; inflammtory di seBSHSEZ0BH0045680ndi ti on
whi ch benefits from maintaining or enhanC| ng bradykinin levels in the body
of a manmmal (such as man). |In anot h%r aspect the present invention provides
the use of a conpound of formula (1), 5 as herein described, in a nethod of
manuf acturi ng a nedi canent for the treatnent or prophylaxis of thronbosis

and/ or bilit ood and{ or,.. tissue t her oscl erosi s;
fibrot¥ @}"cgﬁwgq:q gckf@r&qﬁosé aES/RHLW%FPW( H‘%i—%@gp @&Pﬁﬂ%s%ﬁ’nt ai n: ng or
enhan%ﬂ{woéeteggs\c@'ﬂvrahc é&&ﬁ@s iRfhARaRe{ Yiselsed Qlltfgﬁgfﬁl 1P Berléft

exanpl e a ament for the treatnent” or prophy a OSIS and/or

hyper ansigtairdig bi enhanmngbmdglkmnﬂlleaelsinmmey of’a i mithe (amhimsmnmiﬁ of fornula
(I') exist in isoneric forns and the present invention covers, all,6 such forns

and ni xt ur 48 apabeegPestihe present ipvontion providgs the ysgof aéﬁ@?ﬁ?\“@ﬁ@’rfgmﬂ&(@m c

m Xtur efe’ﬂg el 1 gqgg; within the
scopséI a%?] hedgsg#gés%?ll?gl nve%ﬁméﬂ# E%ﬁ%‘e&%g un ers gg{ hat al |
possi repleilaxds efﬁmmlﬁcists afndfdi’&nypmsagulatnhtgriﬁbmmandi/ot ﬁﬁu&g@ﬂﬁr@@‘cl&r&i‘@s;

i nvention. 15 Conmpounds of formula ( can be in the formof a salt.

Sui t abﬁhsoféfam%lqu@; %Pecoa'é;twn whigh PP %QPW@G@#%O%GWH?% hragykigan
di hyd ' :
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t ol ueneephylaiatLthrdabdsis aklﬁnhypaieu@l&bﬂi@lm hhioﬂand/@uuksms an al kali netal
t (for exanple a ,sodjum or_potassium salt) a]}r%alkallne earth netal
0 (for npopagheliomriia Dt nitmene forms g RESSSRt MIVRYHONHETYE Ses a

st ral [PAJ% n the

chai n. Esx es %P%QIIXEJ @%ﬁ%&@?@?h&ﬁ&s tﬁmﬁ %%%%Bg E:rs?lg‘gg%lrclopyI

11- butmixiures &t éqnhyhnd mmqué:lumxturamf therehalhlmmérs afﬂmtmm}m $cbpe af thexy denot es
an al kyl - O group, IkyI I s strajght hed chain and exanpl es

i ncl uddesret Rysytiomdt @150 beungary &F‘h@f %F@om@ﬁF 181 N9SHAS and

i odo ( oro, chloro or brom)) Cycl oal kyl is, for
exarrpl%gg'vé%l/lc %%;g%ﬂyl V%I%ledrltltyl or cycl ohexyl. The term heterocyclyl

dentd es a n@mnpmunahtolf diorfnuteg(l}:cuﬁlaa mith@fwmrdfamahndumblé edstingdode adiduch as one
or two) atons_selected fromnjtrog axygen qr  sul phur terocyclyl is,

for 3¥dgionsalt %Sm‘gwra&wimcnlﬂndepql WPE#IH? e, hb’ﬂf?@F‘&E’idﬁthoégf 3o SBRER nyl . The
term e nono-cycl e or
" 1 AR A o R 3 RARIRE i e SN BB - TOT0" Y
sel ectteﬁleﬁemtﬁonat'er ngmso include metal salts such as an alkali metal salt (for example a

sodium or potassium salt) or an alkaline earth metal salt (for example magnesium or calcium).
20 The term C, alkyl denotes a straight or branched alky! group haviﬁg 1 to 4 carbon
:- atoms in the chain. Examples of alkyl include methyl, ethyl, n-propyl, iso-propyl, n-butyl,
iso-butyl, sec-butyl and tert-butyl.
The term C,.4 alkoxy denotes an alkyl-O group, where alkyl is straight or branched
chain and examples include methoxy and ethoxy.
25 Halogen includes fluoro, chloro, bromo and iodo (but is, for example, fluoro, chloro 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
30 example, pyrrolidinyl, piperidinyl, piperazinyl or morpholiny].
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,



J WD 20051039617 PCT/ SE2004/ 001568 7 oxygen or sul phur. Heteroaryl, is for
exanpl e, furan, thiophene, pyrrole, oxazole, isoxazole, thiazole,

i m dazol e, pyrazole, isothiazole, oxadiazole, furazan, [1, 2,3]-thazole,

[ 1, 2, 4] - woizmandee17t hi adi azol e, pyridine, pyridazine, pypdTEEIDE01PGE azi ne, ,
i ndol e or naphthyridine. Phenylal kyl is for exanple benzyl or
1-phenyleth-2-yl. 5 Cycloal kyl al kyl is, for exanple, cyclohexyl nethyl.

Het er oal kyl al kyl is, for exanple, indol-3-ylnmethyl. Heterocyclylalkyl is,
for exanple, piperidin-1-yhnethyl. In another aspect the present i nvention
provi des a conmpound of formula (1): R' R6 OR12 13 RS NN~ R '"a NNN R2
R ~N Oo@één)@r@ulﬁhufi NetraurylaisNofexaniple, Rufad, thidihemd) pyerole, oxaboles isokhitld; R is
CO2R15; is straight-chain C, .6 alkyl substituted at its termnus by NH2,
CNH( NHEhiazsle, 1mﬂwowwwekﬂww20%%ﬂwE% birazele, (13wH-NH2) ~ or

Egs\ﬂ(t #&en co‘ﬂ%ﬁq fbﬁ%ﬂh ocy S/ﬂ) yq%n %?%%g%dg}eti?@h%g% ‘NH2) or

NHCNH( NH2) ; Pihehglalked i foﬁemﬁplé béreg o I- N#Ieth (NH2) or NHCNH(NH2) ; phenyl
substituted with NH2, CNH( NH2) or NHCN NH2 eteroaryl (C, -4)al kyl

substi t ut ed Gycloplisylatiy] i m@)percy 1. phenyl (G - 4) al kyl
substituted or C3.6 cycloal kyl (C -4)allcyl
substituted %é@fwm g‘%mémﬂ(%mk all of the above rings

bei ng opt i ontbiscHelylaligh is, foresirplel Siged¥inangin@ithyIpr e of : hal ogen, hydr oxy,
cyano, C, .a alkyl, CF3i C, .a alkoxy or OCF3; one of R3, R4, R5 and R6 is

i ndependent Iy an@t@@t@f@eﬁ thepricaqn rvgitian proyides picompeund phicemala (et er oaryl ri ng
is optionally substituted bLy hal6ogen hydroxy, cyano, Cl4 alkyl, CF3, Cl1 .4

al koxy, OCF3i NH2, CNH(N ICNH H2)1? anlgwt he ot hers are,
i ndependent |y, o
RO I 0 R

@
4 N N
10 wherein:
X is (CHy)s;
R is CO.R";

R? is straight-chain Cj.¢ alkyl substituted at its terminus by NH,, CNH(NH,) or
NHCNH(NH); Cs.6 cycloalkyl substituted by NH,;, CNH(NH;) or NHCNH(NH_);

15 heterocyclyl containing at least one nitrogen atom; non-nitrogen containing heterocyclyl o
substituted with NH;, CNH(NH;) or NHCNH(NH;); heteroaryl substituted with NH,,
CNH(NH;) or NHCNH(NHS,); phenyl substituted with NH;, CNH(NH;) or NHCNH(NH,);
heteroaryl(C,4)alkyl substituted with NH;, CNH(INHz) or NHCNH(NH3); pheny}{C, 4)alkyl
substituted with NH,, CNHNH) or NHCNH(NH,); or Cs.g cycloalkyl(C4)alkyl substituted

20 with NH;, CNH(NHz) or NHCNH(NH3); all of the above rings being optionally further
substifuted by one or more of; halogen, hydroxy, cyano, C.4 alkyl, CF;, C4 alkoxy or OCFs;
one of R*, R*, R® and R® is independently, hydrogen, heteroaryl(C)alky! (wherein the
heteroaryl ring is optionally substituted by halogen, hydroxy, cyano, C;4 alkyl, CF;3, C )4
alkoxy, OCFs, NH,, CNH(NH;) or NHCNH(NH,)); and the others are, independently,

25 hydrogen, Cy.¢ alky! (optionally substituted by halogen, hydroxy, cyano, SH, S(O):H,
S(0)¢(C1-s alkyl), OC(O)C14 alkyl), CF3, C, 4 alkoxy, OCF;, COOH, CONH,, CONH(Ci.s

_—



25 hydrogen, C,.6 alkyl (optionally substituted by hal ogen, hydroxy, cyano,
SH, S(0)3H, S(Oq(Cy6 alkyl), OC(O(Ci4 alkyl), CF3, C, _4 al koxy, OCF3,
COON, CONH2, CONH(G _6 WD 2005/ 039617 PCT/ SE2004/ 001568 8 al kyl ), NH2,
CNH( NH2) W@ROOSBEIMH NH2) ), C3. 6 cycl oal kyl (G - 4) al kyl ( WheT/BEI904/6164568
cycloal kyl ring is optionally substituted by hal ogen, hydroxy, cyano, Cl4
al kyl, CF3, Cl4 alkoxy, OCF3, NH2, CNH(NH2) or NHCNH(NH2)),

heterocycl yl (Cl. a)al kyl (wherein t he beterocyclyl ring is optionally
substituted by hal ogen, hydroxy, cyano, Cl4 al kyl, CF3, Cla 5 al koxy, OCF3,
NH2i CNH(NH2) or NHCNH(NH2) ), phenyl (G 4) al kyl (V\/nerel n the phenyl ring is

O}OLI oralkyl, Nﬂhﬁl\lﬂl_lltziﬂﬂﬂﬂ, oyNHENIRH,)) Sﬁdﬁa)édoalkvléﬁo?a@%fdiem theCF|3k ICl 4
al koxy or heterqar
(wher e¥1Q 1%@%6@}% ¥5 tlr'gte%@f}l YOGt ST o Ay HoGeh.  hyclr oxy,
Qﬁ*? l]%%w NH2)); ~..
%agoan cfare epen en (ﬁ?hgc%ﬁ%l@fgg”i%bw , R12 aZ]ZZI R13
?:rl i :ﬁnifmemjjelmﬂgws ophmall@}_lsdbafﬂltlhydi by hﬂbgem diyHrooy, @mo,ajl’lk‘yztlkylaﬁﬂs, (k5 is Hor
a e r ca vat e eof, or a
sol vat B’Fy’ég%s ﬁﬁa&fﬁﬁ @Wﬁ@ﬁfﬁ% gwi@m}?@w; whggin thep. YS on
7 _ _
Rio" N e RNy R dafoeghyaroho/ Ean> che B, B, T4 Bl BT
st r ai gNH, cONHINGL) & NHK}NH(NIhﬁt ortheteechrpli( Ci.f)slkybiwherais tHeyhebdri@ary ki NHZ) or

20 NHCNH( N h CH( CH3) CH2 2 :
(ani nowgqr@ﬁmwbs%&t?fwy bﬁlage%ekgfiﬁaﬂé ccfamarﬁm@ MEF 0534 m@@éﬁs) %rﬂine of R3

and (En_fug N?oﬂﬂ@ﬁ)fptlonal | y substituted by hal o or hydroxy; and the
oat—her 'S i opti i y substituted by halo or hydroxy) or C4 al kyl
Suth pandh(a@-l&)dépﬂﬂdﬂﬂp,ro 1@r2CH(CH3) 2); 25 or R3 and Ra are both nethyl;

R, R% R, R R R%Zand R® are, independently, H or Cy4 alkyl;

R™is H or C;4 alkyl; and,

RFPisHorCiys alkyl;

or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt.

15 In a further aspect the present invention provides a compound of formula (I):
' R o RY? 5
R5 ] | R 14
N NN R
2
0 g’ \ﬂ/ R
10 0 0] R!
> / @
- 4 N N\. :
g R" o R9' l ; i\ R
R O
wherein:
R'is CORY;

R? is straight-chain C;.¢ alkyl substituted at its terminus by NH,, CNH(NH,) or

20 NHCNH(NHz); C4 alkyl (such as CH(CH3)CH,CH; or CH,CH(CH3);); 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, alky! (such as CH(CH;)CH;CHs or
CH,CH(CHs)y);

25 or R® and R* are both methyl;



WD 2005/ 039617 PCT/ SE2004/ 001568 9 R5 and R6 are, independently, C1-6 alkyl
(for exanple CH3, CH(CH3)2, CH(CH3)CH2CH3 or CH2CH(CH3)2); R7, R8, R9, R11,
R12, R13 and R14 are H R10 is Cl4 alkyl; and, 5 R15 is Hor Cy4 alkyl. In

anot her awpeaets/dsha7pr esent invention provides a conpounde@i/SExosmoises( | ) ’
having the chirality shown below RI3 RI2 Ra 111 RRA~-YNX-NOR O,,
RB3 RF-NOR6, , YOOON R R4 NXRRSRLIo In an aspect of the

invention Xis (CH2)4. 10 In a furtheP aspect of the invention R is CO2Ri 5
wherein R15 is Hor O _4 alkyl (for exanple nmethyl). In another aspect R2
Is straight-chain C .6 al kyl substituted at its term nus by NH2, CNH(NH2)
or  NHORFahHHRYF aré indebydentls, (Cy #Aky Qi Gk fleHE CH(CEHSOHREEL RIH,CH; or

(am nopyridi nyl)ypethyl (for exanple (6-am nopyridin-3-yl)methyl). 3 15 In a
still 2%&1; pect of the invention R2 is O _6 alkyl (such as iso-propyl,
CH( CH3 n 12 enzyl, or straight-chain C .6 alkyl
substihﬂﬁé%tﬁits ’g;a%aﬁ%s eyﬁNHZ, CNH( NH2) , NHCNH( NH2) or

(6- am mAdurd,didind; add, met hyl . In another aspect R2 is straight-chain C .6
al kyl sybstituted at its term nus by NH2, CNH(NH2), NHCNH(NH2) or

(6- afi BopigH @t R1-828@ ) net hyl . 20 In yet another aspect of the invention R3 is

CH2i ndol yI (wher.ein the i nd l, - i . lonal |y substjtuted by-ane.or,nore
of . hal ogen %%étg%{}é%‘ﬁéh%w%%%‘@%‘?ﬁ%ﬁagﬁ 3%9'5‘?8 ?fjito ,‘_lﬁfn Wg tgF
benzyl chp#lity@Rewhpelpwlsti tuted by hal ogen (for exanple bromp) or hydroxy).
I n anot her aspect of the invention R4 is CH2i ndolyl (wherein the indolyl is

optionally substituted by ome® or Rfore of : hal o (for exanple chloro or
bronmo) or hydroxy), Cl.E(gl al k%} V\011I2005)/(039617 PQTl SE20041001568

———=N 0
R“‘/f \fr l Q
R o "rR3

0O
RN

Wt O O N‘--. 9
R“‘/N\)j\ e, 4

; N R
1'{5 1|{10
In an aspect of the invention X is (CHa)a.
10 In a further aspect of the invention R!is CO,R" wherein R'* is H or Ci4 alkyl (for

example methyl).

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(CH;3)CH,CHj; or CH,CH(CH3),); or
(aminopyridinyl)methyl (for éxample (6-aminopyridin-3-yl)methy!). o

i5 In a still further aspect of the invention R? is C_g alkyl (such as iso-propyl,
CH(CH3)CH,CH, or CH,CH(CHas),), benzyl, or straight-chain C.¢ alkyl substifuted at its
terminus by NH,, CNH(NHz), NHCNH(NH,) or (6-aminopyridin-3-yl)methyl. In another
aspect R is straight-chain Ci.¢ alkyl substituted at its terminus by NH,, CNH(NH,),
NHCNH(NH,) or (6-aminopyridin-3-yl)methyl.

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

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

substituted by one or more of: halogen (for example chloro or bromo) or hydroxy), C;.s alkyl



10 (such as nethyl, iso-propyl, CH(CH3)CH2CH3 or CH2CH(CH3)2) or benzyl
(optionally substituted by hal ogen (for exanple bronp) or hydroxy). In a
further aspect of the invention R5 and R6 are, independentl¥ Cl.6 al kyl
(such as“"ﬁé‘f"ﬁ&‘)i‘ﬁmso- propyl, CH(CH3) CH2CH3 or CH2CH( CHBS BSEL0B4PYS68, ot her
aspect of the invention Rl, Rs, R9, R11l, R12, R13 and R14 are all H In yet
anot her aspect of the invention R10 jp C .4 alkyl (for exanple methyl). In a
still further aspect the invention provides a conpound of forrmula (1) which
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 sol of . or ol vate of a
phar ma@@gl? peaptyl, 43 égrﬁgﬁgpi'ﬁggﬂéqﬁﬁ%% m@@ﬁﬁé OF B &@?o%%i@t he present
i nvent i 6 Ikm%kn the art or analogous to the
met hodgd%%lﬁ%aa%es@%qgﬁ&x%p@%ﬁ?fs be a%é{r)eci ated that when adapting

met hods of 1hefurilee aspect of the inyént anndependientlyl Cneslkph@ichoasoups of

I nternedi,ate co dt cted by protecting groups. :
Funct i B}?&y&’dﬁ%ﬁ mmﬁ;?éﬂﬁﬁgsﬁgﬁﬁgﬁéﬁprot ect include hydroxy,

car bgxyl at eh@ﬂ%tﬁéﬁa@%c%%_@%ve%bﬁ RDIFE, RP at'eqi % n@® Laq @topesyfipr  hydroxy

include trialkylsilyl or diarylallcyl '1§' 'yl {(&)?r exanpl e tert-
but yI di met hin gétlapbther aapecthadithd idvedionyR 'S id .4 adkylt(farresamplesnétiryl).,

t et rahyd t-butyl, th thyl, b |..and
45Tt hoxy bl Pl Bt methsle inse oY b e P BPOTRL Ot ORIMACD Wi de a1y
et hyl , cofffontit Y3, 32805 enzy/lo estiar $2, 19Uk afy & 1% 6f SphirifhcaliiRupy for  anino

i nci ude tért-butyloxycdarbonyl, 2,4, 6-tfi met hoxybenzyl and benzyl oxycar bonyl .
The usecceptable saltor eclvatedhayeafupsa sadvale etz pharthacenticBily aenepiable séit thepeofi n

fgapi ¢ Synthesis', third edition, ti.. T.W_ Geene P.G M Wit
B0 30" oo e hPuondBlbihe ke et con by P b Bufe e 1 esi n
such agr gl Xy tRRtnhethod3 -oTEkBeNIER RGMEXY Tt b afitblate® Hah whkn Adadting
chlorotrityl chloride resin. Thus, conpounds of fornula | nmay be prepared by
r eact i mgthods ofhsurterabfre doofiikamples 3 and RbarRfimcetienad groupklofjnt@mediated R3 R ~- N
O X R%onglou%ds %agy rIé:et'iQ to Eze fa:rotected by protecting groups. Functional groups which it is
desirable to protect include hydroxy, carboxylate and amino groups. Suitable protecting
15 groups for hydroxy include trialkylsilyl or diarylalkyl-silyl (for example tert-
butyldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl), tetrahydropyranyl, tert-butyl,
methoxymethyl, benzyloxymethy! 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
20 of protecting groups is described in ‘Protective Groups in Organic Synthesis’, third edition,

T.W. Greene & P.G.M. Wutz, 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

R" R* 0O g

R l
N N No_ 12
0 g’ .
R
10

v Z 1,\1 N\ 8

! R

R
OR9 LEAS

25 (VID



R3 O 25 (VIlI) WD 2005/039617 PCT/ SE2004/ 001568 11 wherein R3 to R12 and X

are as defined above, with a conpound of fornmula VIl R13 1 Rl4 R2 Y N1
R (VW in which R, R2 R13, R14 are as defined in fornula | and Y is an
act i vat edwecoss/eesizdue such 5 as 4-nitrophenoxycarbonyl prT/sER0agéi1Isest ed .

am nocar bonyl equival ent such as N=C=0O Particular values of Y include
activated esters such as 4-nitrophenoxycarbonyl and tert- V butoxycarbonyl.
A preferred value for Yis 4-nit rophédoxycar bonyl. O her val ues incl ude
those in which YN is an isocyanate group. The reaction will generally be
carried out in a _suitable solvent such as DVF (or other aprotic sol vent)
and i n vitteeeinRese RCtandfX areasrdefided aladveopith lal dompoasd of forimubs VINIEA.  The
internediate of forrmula VII may be prepared as follows. 3 WO 2005/ 039617
PCT/ SE2004/ 001568 12 NL Re R12 -, N~PE@ R e R12 PGA P&RZN-X"'~COzH (11)
PGzZ/NIN x Cpl L_i{la) (Il1l) R3-BPGNCXRH R7,a" (I1V) R3.6 8 R12 ~PG-
R3-6 RB Rt e- PG% IID{@Z~[ N HN 4N~X COzH ~- N n ~X~COZ L R79-11 p

Y”NjLR2
1

R
(V)

in which R1, R2 R13, R14 are as defined in formula I and Y is an activated acid residue such
5 as 4-nitrophenoxycarbonyl or an activated amimocarbonyl equivalent such as N=C=0.
Particular values of Y inclnde activated esters such as 4-nitrophenoxycarbonyl and tert- o
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 ina
suitable solvent such as DMF (or other aprotic solvent) and in the presence of a non-
10 nucleophillic base such as DIEA.

The intermediate of formula VII may be prepared as follows.



T T

R79-ii O(V) R, R HR N NNRz RBp R7Z OX R4//1 -pNNRB RO R3 0
(VI1)> a) Synthesis of Conpound |1l A conpound of forrmula la is dissolved in
a nonpol ar aprotic solvent such as DCMor THE in 5 the presence of a

non- nucl dYPRINSP6HASe such as DI EA then reacted with a BETSE2084pPS6% such

as 2-chlorotrityl at roomtenperature for 2 h. After this tinme, any
unreacted solid support (Conpound IQ i s capped using nethanol. The resin
is then filtered and washed sequentidagtly wth DM, DCM and DMF. Synthesis
of a compound of formula (n=4) WD 2005/039617 PCT/ SE2004/ 001568 13 A

compound of formula lll / V( = 1-3) is subjected to §0I|d phase peptide
synt hesi s as de%Bchhﬁdpﬁel ow. P& (i p this exanpl eRfZIRD&) ,I-I%Grem)ved from
Conpound |11 1-3) using 2Q% —pigeridine |n[D|VF d the resulting

resin washed with DVF, 0OGM and DVE. , dformula IVis
preacti vat eBG%y thc-:X addlct\(%zlan of a coupling agerﬂG such >és HE#F; &r HATU in

pol ar aprotic solvent such as DMF or DMSO, then addggto the deprotected the
conpound of formul AoV (n = 1-3). Peptide coupllng is initiated by the

addition of a non-nucleophilic base such as DI EA ang the reacgton m xture
shaken for 1-2 h. The resin is then filtered and wached seque tlaIIy wth
DMF, DCM and DMF. 10 b) Synthesis of a conpound of faor VI R& (in this
exanpl e Fnoc) is renoved from Conpound V (n = 4) usi rg 200 pertop in
DMF and the resulting resin washed sequentially with D4M and . The
conpound of fornmula VI is released fromthe solid syp port ﬁ% t the |oss
of PG by the rapid flow wash of a conpound of formiula V (n = wth

dilute acid in agpgotic sel ver}?and i mredi ate 15 dilution of the 8lroduct into
I

T arge vol une soI ow wash of 2% TFA iB”® nﬁo\”,«l’
a;\_, g o N )\ 2 Ii
~“~———— PG N A
\FT 4 >y~ TcoH . Ny oL
R1,9-1 1 0 II{T'Q-I 1 O
'
RII R6 H
R3 | |
N N N1
o g R
R
R'% 0 X
- S N %
4 ~ 8
- R O R9 |3 i\ R
R’ O
VI

a) Synthesis of Compound I

A compound of formula Ia is dissolved in a nonpolar aprotic solvent such as DCM or THF in

5 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 I} 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)



an equi val ent volume of water is an exanple of this procedure. b) Synthesis
of a conpound of fornula VII DI EA or equival ent non-nucl eophilic base is
added to a conmpound of forrmula VI in polar aprotic solvent such as DWVF or
DVBO. TheVPae®BPHg sol uti on of a compound of fornul a VIPCBYEDLNS seqg -
under conditions of high dilution by dropw se addition to a stirred solution
of coupling agent such as PyBOP in poi r aprotic solvent such as DVF or
DMSO. The reaction V nixture is evaporated to dryness and remai ni ng
acid-labile protecting groups (eg PG renoved using strong acid (TFA, Hd)
w th added scavgengers -C ol ,.water or. . thiocrespl). The reaction
1 ur b FOmBGR GO ERBAERY Bl BeubibEled it ShispRASE ZEPRAF SHSS B C. 1o
af ford debgiseamampd of formulavil. In formula VII PG is a suitable
protectin group such as any acid |abile nitrogen protecting group, for
exanpl eeGHar this excemple Faiamh iseremovedfroimcCanpaind b Vi(agul3@ dsing 20%move PR2.

P& is any, pase |l e nitrogen pr.otecti rou suyc c that _can be
rerrovediridiann DR Ba e imeesin raeerd farDr i MO otV e
proc Sl v j Fal I vating
B O30 SsPRRSa RERRE ROEs bRaGivaEU B AARABH oF  cBlig dtnfin if AUTZGH

pr ecur AT in proddr apadtadsobsmesisch as DVIF as DMBO; thephddal toathel dépratatieddiophenol |
car bodi i m de Seri vat i v

oot ORISR OF Carnie Ly Vs I ChHae & uel e i initiatorp the afdijancet o

benzot rjazg lSX %%@ JA : 1 ;um salts
such asﬂoélBT %fr? TU.é S@%@r@%ﬁé%gg%? géf%%lﬂ(%ﬁﬁrﬂg? oérjlregil(i}al?boxyl I C
aci ds ohesfilterddsngpashed seatientinlly vt BME) DCMdindi IOME. r equi red to renove P&

such, as he 2-chlorotrityl .chlori i nker, Rink acid resin, o
4- hy $ ] ric acid |inker. i.. WD

5rr
2005/ 0 n B é:'éﬁﬁﬁ@%@&} 268moted s OOMBbu PR &Scﬂ%sﬁ%rzrgg/g g@@ﬁaﬁh@ ihhe

i nternmedi ates and the novél internediates referred to in are al so
f eat ur cOMIT antdthe pesmdtenyg resinweshédsequedtiadly rveith DME, DGMcowdoMEJThé cémpoarda (1)

S e RO d R RE el R R Saapoet Lliny e fT6 PG Rothgapia tiow ©° 1
co- adm Pi gt SrEbpdRd b2 f@fﬁmlﬁw(}lwumgﬁghgte%% il RInf {18 igRhediRENANI SM

of action, such as an anticoagul ant” (fo exanple a vitamn K antagoni st,
an ubj rdibttioond thesiprodutidntoraargeniolimenef gyitventeb fowmyash of 2% TFA in DCM into

an equivalent volume of water is an example of this procedure.

b} Synthesis of a compound of formula VII

DIEA or equivalent non-nucleophilic base is added to a compound of formula VI in polar
aprotic solvent such as DMF or DMSQ. The resulting solution of a compound of formula VI
| 20 is cyclised under conditions of high dilution by dropwise addition to a stirred solution of

coupling agent such as PyBOP in polar aprotic solvent such as DMF or DMSO. The reaction °
mixture is evaporated to dryness and remaining acid-labile protecting groups (eg PG')
removed using strong acid (TFA, HCI) with added scavengers (TIPS, p-cresol, water or
thiocresol). The reaction mixture is again evaporated to dryness before purification by

25 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

30 carboxylic acid towards nucieophilic 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-



synthetic heparin fragment such as fondapariniux, a thronbin inhibitor, a
factor Xa inhibitor or other coagul ation factor/enzyne inhibitor, a

reconbingybgﬁg@ﬁ&%ﬁtion factor such as a reconbi nant hug&&g%i%%§g%§g

protein tiplatel et agent (such as acetylsalig

di pyridanol e, ticlopidine, clopidogrel or other ADP-receptor [such as a
P2Y12 or P2Y1l] antagonist, a thronbgxane receptor and/or synthetase
inhibitor, a fibrinogen receptor antagonist, a prostacyclin mnetic or a
phosphodi esterase inhibitor). The conpounds of the invention may further be

ol s oAb SRR AR BB E Bt R TE R oy e AR T B 508 nase.
ur oki nagdoxPli©adiekomesiil supbis hat AlseblPloarinRasreqaire € B Rkicre PG> 86éH mat or
conpl ex (APSAC), animal salivary gland plasm nogen activators, and the |ike,

i n t he tts 2-chlosatrib chloride tinkerh Bitikaci weias dhydraxymathyd-8ul ar nyocar di al
infarction, i .G..St.roke,and massive pul nonary enbolism Thus, in a
furtheP“%ggg@ﬁ&?ﬁgg%ﬁg@éﬁﬁhpﬁeﬁntion provi des a conbi nation (conbi ned 25
and/ gr co-adm ni stered) of a conmpound of formula (1), wherein Xis
(CH2)nY(CH2)o; in and n are, independently, 1, 2, 3, 4, 5 or 6; provided
that in +nis not nore than 6; Yis a bond, 0, S(O,, or S-S, R is C2R15
or a carboxylic acid isostere such as S(O 20H, S(O 2NHRt5, PQ(OR15)CH

PQ( OR15) NH2, B(OR15)2, PQ(R15)OH, PQ(R15)NH2 or tetrazole; R2, R3, R4, RS
and R6 are, independently, hydrogen, Cl-6 al kyl (optionally substituted by
hal ogen, hydroxy, 30 cyano, SH, S(0)3H, S(Oqg(C .6 alkyl), OC(O(C -4

al kyl'), CF3i Cl-4 al koxy, OCF3, COOH, CONH2, CONH(Cl.6 al kyl), NH2,

H(NH2), or NHCNH(NH2)), C3.6 cycloal kyl (Cl.4)al kyl (wherein the
cycCloalkyl ring is optionally substituted by hal ogen, hydroxy, cyano, Cl4
al kyl , WD 2005/ 039617 PCT/ SE2004/ 001568 16 CF3, Cl.4 al koxy, OCF3, NH2,
CNH( NH2) or NHCNH(NH2)), heterocyclyl (Cl-4)al kyl (wherein the heterocyclyl
ring is optionally substituted by hal ogen, hydroxy, cyano, Cl4 alkyl, CF3,
C 4 al koxy, OCF3, NH2, CNH(NH2) or NHCNH(NH2)), phenyl (G -4)al kyl (wherein
the phenyl ring is optionally substituted by hal ogen, hydroxy, cyano, C 4
al kyl, CF3, 5 Cl-4 al koxy, OCF3, NH2, CNH(NH2) or NHCNH(NH2)) or
het eroaryl (Cl. 4) al kyl (wherein the heteroaryl ring is optionally
substituted by hal ogen, hydroxy, cyano, Cl.4 alkyl, CF3, C 4 al koxy, OCF3,
NH2, CNH(NH2) or NHCNH(NH2)); p and g are, independently, 0, 1 or 2; R7,

Rs, R9, R10, Rl11l, R12 and R13 are, independently, Hor Cl4 alkyl; R14 is H
or C 4 alkyl; and, R15 is Hor O _4 alkyl; or a pharmaceutically acceptable
salt or solvate thereof, or a solvate of C 10 such a salt; and an
antithronbotic agent with a different nechani smof action {such as an

anti coagul ant (for exanple a vitam n K antagoni st, an unfractionated or | ow
nol ecul ar wei ght heparin, a synthetic heparin fragnent such as
fondaparinux, a thronmbin inhibitor, a factor Xa

b



I nhibitor or a reconbi nant coagul ati on factor such as a reconbi nant human
activated protein C) or an antiplatelet agent (such as acetylsalicylic-
acid, di p‘éri danol e, ticlopidine, clopidogrel 15 or other ADP-receptor such
as a P2YMOZPOSHI%I ant agoni st, a thronmboxane receptor IYO0LPIBet ase -
inhibitor, a fibrinogen receptor antagonist, a prostacyclin mnetic or a
phosphodi esterase inhibitor)} or a thronbolytic {such as tissue plasm nogen
activator (natural, reconbinant or di fied), streptokinase, urokinase,
prour oki nase, ani soyl ated plasm nogen-streptoki nase activator conpl ex
(APSAC), animal salivary gland plasm nogen 20 activators}. ... The
conpounds of the invention should have a selectivity for carboxypepti dase U
over carboxypeptidase N of >50: 1, for exanple >100:1, using the assay

descri bed below. The inhibiting effect of the conpounds of the present

I nvention was estimted using the assay described in: Dirk Hendriks, Sinon
Schar pe_and Marc van Sande, .C i nical %g Chem stry, 31, 1936-1939 (1985); and
i V\AH&‘F novekpreces F Preparing Hignisrm ﬁawiaﬁl?weve 1atermediaiss repBedE cal
Chemstry,: z 4 I ng a substrate concentration of 4
nm hé‘elyerlll\llé%tgﬁﬂ%oglﬁg S%Qngﬁg?/?%ééﬂgﬂv%yﬁ%d of treating a condition where

I nhi bition of carboxypeptidase Uis beneficial in a mammal suffering from
or at risk of, said condition, 0 which canprises admnistering to the
mammal a t hehbpaivebnla spmpouad of ?@maﬂ?oﬁmand?e igolatod e aalyral sQUREA siNG ), or a
phar ma | sal4 or solvate thereof, or a solvate of such a
salt, ggéj g?@!dhﬁjg?o%?;ﬁ% e H%eld& 2005/ 039617 PCT/ SE2004/ 001568 17 For the
above- nent i dhisdeontyeruage of the inveatiot ey dtspdgecarhined aidéored-adntihisteped/witht h t he
conmpound ennpl.oyed, .the node of _adm nistration, the treatnent desired and t
di sty apfithregpetic aglei%wétgﬁdlﬂffaﬁffgt ’S'Fgl?aafs%? R SHGH 2p AR ARHGCEY RRE(Ter,
accept : : used on
Thol T GRATBRE W ROC KEEpSL AR w0 L el O pE b Bpblrtt o

phar macgnthetia heparmpivsiménd su¢nasfondapatibiex, fadhromibin (iBibitarng factet, Xsmhihitos of vat e
or solvate of salt_(active ingredient) is in assocjation wth a

har racatbincoRpY o bR lsnrant R obombiaan SBRTatR Ftor SHNRTRI ng on t he
nmode of ..agabin! ' : [ e | ; npl e,
conpri srg rr 01%5%%@#?8§£t%p%§? r@gﬁ?ﬁ lggﬁﬁ\}lgtieg;ﬁ?? aﬁs(%dcc% @g‘gbitgls?lﬁ%c%?égs to 80
%v, TFordipyridaubae.fticdopiding rlopidagrelen, otbarcADRsedeptom]fuchGs ad 250 204w P23f 1 Jact i ve 3

TR TN T T Y TN LN
?he?ggw%ng’fc’s{) ;ﬁéﬁaf%!%ﬁliﬁlrﬂime@iﬁ: o afhBiRaR e by ept abl e salt or solvate
The compounds of the invention may further be combined and/or coadministered with
thrombolytics such as tissue plasminogen activator {natural, recombinant or modified),
20 streptokinase, urokinase, prourokinase, anisoylated plasminogen-streptokinase activator
complex (APSAC), animal salivary gland plasminogen activators, and the like, in the o
treatment of thrombotic diseases, in particular myocardial infarction, ischaemic stroke and
massive pulmonary embolism.
Thus, in a further aspect the present invention provides a combination (combined
25 and/or co-administered) of a compound of formula (I), wherein X is (CH2)nY(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)p, or S-5; R is CO.R" or a carboxylic acid isostere such as S(0);0H, 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,
30 cyano, SH, S(O):H, S(0)q(C1.s alkyl), OC(O)(Ci4 alkyl), CF3, Ci4 alkoxy, OCFs;, COOH,
CONH;, CONH(C.¢ alkyl), NH;, CNH(NHz), or NHCNH(NH,)), C3 cycloalkyl(C;.4)alkyl
(wherein the cycloalkyl ring is optionally substituted by halogen, hydroxy, cyano, C,.4 alkyl,



of such a salt, as hereinbefore defined, in association with a

phar maceutical |y acceptable 15 adjuvant, diluent or carrier. The invention
further prOV|des a process for the preparation of a pharmaceutical
conposi t I"BA2YEWL7 i nvention which conprises mixing a cBRYSEHIVENS$%r nul a
(1), or a pharnmaceutically acceptable salt or solvate thereof, or a solvate
of such a salt, as hereinbefore defijged, with a pharnaceutically accept abl e
adj uvant, diluent or carrier. 20 Also included in the invention are
derivatives of conpounds of formula (I) which have t he bi ol ogi cal function

et byl CEradtsg i O te i YR e SR AR LEBRATRN B puliol ) “aler € o

car box h&emhelﬁete clyPHh@W dptiioEXIdyRibetitutdd Wishdleded, hidoky\¢§atd, OJ”' 25
EXAMPLE 1 Thi s ExaBE?eIB,ges%rldggls the i sol atl%ﬁ o@éOo ﬁgun}ps? 4

Gener ablkgk §35i aemlgpxmeedmscvﬁi@mzm@wqwaeﬁ)mh@ﬂeclmle ai | ot her

sol ven

and by EPRR f Bh e FagRr osfionaty MestRRR B it Kty BB G dlobEr ot | ve
HPLCs )R aiiaR9] OBFYVH, (XL 2 NHCNE(NED) R ur 3001 OL)SRA (VrereiVe

spectroneter. Sarrp ‘es were dissolved in d6- O and chemcal shifts were
cal cul hetetbarditing weptlgnztlkyeubaﬂtvfedby@@mge(lmxywm €94 alill, CFG @9 5 ppm) .

VG Pl 2t S AGTEP oL NHGRNER 5 RN BB MRlsRe B R 2Rl on

sol ventrivm pd®, rR‘ktm‘ﬂenaRé% 28] infégeaturiyc H &Q%.ﬁﬂk_ﬂ &k HB0C, _AlcyTdnd)at er i al
The spoqge él\/bl ophI us sp.) was collected SCUBA di ving off Ri'bbon Reef No.
r

5, 5 Rusisthpr &1-aalkyh oy e phawnacsutigally aem@demlwrssd\@@ng@greaﬁorhéol@f@@fs| and

S [ ed ground
Lo Tafl 4 E A5 MR SRR 1 b A b ABLANAL il BER L 0 O
in far ahR¢daguidedostainthle Avitimnil Kanwgsniey hauafraotRinkte@ 1@ htbowlat vefght O
nethanol (21). The sol vent was evaporated to yield a _dark brown residue

(28g) . hepasin: asyaibetic heparindwgsmsst such as fondaprsinyg; a tombiombikitg afytondé wat er
(60 nlL E'][OI‘ o‘%%%é‘& Gint c%gg’nﬂht‘f&rnagﬁgyg gﬁ@.{ %thlr %ﬁ@bﬁ%ﬂ{@a@g{] eRé’d obdin Vet er

as the stationary ase an he nmobi | e
phase ad)op aﬂhﬁﬁplﬁtel&\ageﬂﬂ(meas fabﬁ?lsal@dy&c\&efc’e dtp@humblednaapidmveﬂypldsgeb nd
fraction anaAsted el ectros Ybf MasSs ectrorretr%flr Li ke fracti ons were
condi®n &g other ADP-receptor [such as a P2Y12 or P2Y antagonist, a thromboxane receptor and/or

synthetase inhibitor, a fibrinogen receptor antagonist, a prostacyclin mimetic or a

phosphodiesterase inhibitor)} or a thrombolytic {such as tissue plasminogen activator

(natural, recombinant or modified), streptokinase, urokinase, prourokinase, anisoylated

plasminogen-streptokinase activator complex (APSAC), animal salivary gland plasminogen
20 activators}.

The compounds of the invention should have a selectivity for carboxypeptidase U over

(1

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
25 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 a mammal suffering from, or at risk of, said condition,
30 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.



15 yielding 5 fractions. Fraction 2 (320 ng) was separated by centrifugal
partition chromatography (Sanki CPC, ascendi ng node) using a trisolvent -

m xture CHCLl3/ MeOH H2O (7:13:8) with the | ower phase as stationary phase. A
flow rat VBRYOMBI n was used and two ninute fractions P\ﬁérr’%m&‘b‘t’qoé{@ed for -
360 min. Every second fraction was anal yzed by positive electrospray nass
spectronetry and |i ke fractions conbi ged. Fractions 91-101 were conbi ned 20
to yield inpure Conpound 2 (10.8 ng) and fractions 107-120 were conbined to
yield inmpure Conpound 1 (12.4 ng). The inpure peptide fractions of

d h iti d 0 d
hexane. The LejasatoYespentoneddhrrabrui i RE difves clivarined Wi erenidding 2
(95 MorARAnGURAU, delrhdacof RininSfrati, Wtrdatmnnaiied: L PRL aldbper | 01 Nal

DCCC separation were conbined wth the remaining fractions fromthe CPC 25
separ atindivatedd pr eabsorbed onto C18 (3g). The preabsorbed fractions were

further separated by C S HPL ersj| BDS ¢ Su 0 X 150 mm using a
wat er / met hanof€ 6789 °§f?r§f‘ﬂ?@1\ﬂ38?5 EWF?‘HW%EX%O‘F%&béﬁ%tSHH’ﬁEﬂS %ont ai ni ng
1% TR ' ' ' | 1 t and
R L A X R S T A S el

wer e cofopmrodd pharmadeutios coinposition i siludhdthe &pmuled) cahpoad, sait, s@Rat€@ipounds 1

and 2, and wepe_.conbined (fracti.on A;. 85 . This peptide fraction A was

f ur t herSabYats PT sait @gtive-ingsc S P essggatian gﬂ%‘@ amc%ggcq}& accapablam el ut i on
W th 65 t Sk On: % Maehi bbb dubE?) at a
fl ow ra%cgﬁ%%eﬁlaaru\?\%pZOOSI %Pé%f%l{%g/&slég@l%&al?g%156813%88&&%%n. %\?\%{?n &gﬁ second
f ract i ocompesitéoncwill, ot exinfpde, catiprise froes0.05- (%3 Vionfpeb 8erd bywesigitthirsach &onpound

our o[RBT 48 o pragiils SR G40 POUY sk s Y st Agive.

fractio 5 i & , tibpns 91-96 was pure
Conpounﬁl%é&%éﬁgaél ??Iﬂ%greg(? iongﬁtgﬂ g%lqa%%ngmE%alpcS%pﬁ%ggound 9 (6.02 mg),

fracti ons 11%hd pfesentdnyantion Cousplsorprosides a parmageytical cutpesitsoni@BamrBgms pur e
Conpound 10 T d fractions .140-150 re Compound. 6 (5..94 ny).
ConpountTPo :Of?ﬁ]g&[f‘i?@eor aljar‘[“.['\‘fﬁ-?}]u-?aﬁ!! §°°§E%m£1se'sgﬁgﬁﬁoli§g%ﬂwdf(ﬁ%éw: see
Tabl e lof dfdh GRAROIErédnbdfbre detied,lih WSsdertion WYt phattacifiRallBd&eptableand 13C
NVR (d6-DMSO): 'r+ see Table 2. Conpound 3: MS: (positive ESI) [MH + iz
890, 189adjutsnt adithenB@ ¢aufer; d6- DVBO): see ‘Table 3. Conpound 4: MS: (positive

ESH) TMeH + i 2880 kon BBl prlo%lcdelgu\a{%rggetssé RER i)re%greatio& afa sggr?naécléutical

composition of the invention which comprises mixing a compound of formula (I), or a

pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt, as hereinbefore
defined, with a pharmaceutically acceptable adjuvant, diluent or carrier.
20 Also included in the invention are derivatives of compounds of formula (I) which have
the biological function of compounds of formula (1), such as prodrugs. Prodrugs are, for o
example, methyl, (pivaloyloxy)methyl esters and [(ethoxycarbonyl)oxy]jmethyl esters of
carboxylic acids.
The following Examples illustrate the invention.
25 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
30 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



Compound 5: Ms: (positive ESI) [MtH + mlz 860, 862. 1H and 13C NWMR
(d6-DVBO): see Table 5. Conpound 6: MS: (positive ESI) [MrH + miz 861, 863.
"Hand 13C NMR (d6-DVBSO): see Table 6. 20 Compound 7: ESI)

[ MkH] + W@E‘é’“g%éﬁ 1H and 13C NMR (d6-DMBO): 3 see TQ@F@&’?'%@%"ound 8:
M5: (positive ESI) [MrH +m z 909, 911. 'H and 13C NWR (d6-DVMSO): see Table
8. Conpound 9: Ms: (positive ESI) [Mﬁ?l] +m z 909, 911. 1H and 13C NMR
(d6-DVBO): 25 see Table 9. Conmpound 10: Ms: (positive ESI) [MtH +nfz 973,
975, 977. 'H and 13C NWVR (d6-DVBO): see Table 10. After extensive studies

| udi ds

ont | ppebtraierd Hessured oA TR YA PRSP Hstg i ive cfSRABGRT RplafSh 0T
was COR{ddeMEHe Btish @akrentomsa@!ixtaierawoﬂmwm&ﬂsv%amihhﬁhﬁm WO 2005/ 039617
PCT/ SE2004/ 001568 20 Conpounds 1-5 NH H H HN 47 N4 ~40, \/ \INO z

H (41 2qumgl bater@b4 O OHNL 0 ' " 29 O O 39- H/ 7R3a 17 15 O:rNH IV 3 N

éinSquS”z N e et oy 5o BV S SRR O onde Bty 5 10
Tabl g Jauklatid £60a Yoioher datfiple 18319402) is b A aek Gh&RYisland Museum, Brisbane,
Australia.

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
C 10 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

15 yielding 5 fractions. Fraction 2 (320 mg) was separated by centrifugal partition
chromatography (Sanki CPC, ascending mode) using a trisolvent mixture CHCls/MeOH/H;0
(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

20 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

25 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

30 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



NVR data for Conpound 1 in d6-DVSO Atom No 13C (mult)' 'H (nmust, JHz) 'QJca
correlations COSY N-Methyl leucine 1 169.3 (s) - 2 58.2 (d) 4. 72 (dd ‘5.9,
8.8 Hz, 1I—9) 1.3 4, 7-Nve, 8 H3a, H3b 3 36.6 (t) 1.22 % 11‘# 5,6 H2,
H3b, Ha MORYSO61T11) 2 45 6 H2, H3a, H4 4 24.3 (d) %ASE(Z 4’“5!?7)69 '3,5,6

W, H3b, H5, H6 5 22.2 (qg) 0.85 (d 6.8 Hz, 3H) 3,4, 6 H4 6 23.1 (q) O.82
(d, 6.8 Hz, 3H) 3,4,5 H4 V‘é276(q)191 81 (a, 3H) 2, 8 - Leucine 8 172.9(s)
S 9457 (d) 4.77 (ddd, 2.9, 4.9, 9.8 Hz, |H 10, 11, 8 H Oa, H1Ob, Hl14
10 39 8 (t) 1.66 (m 1H) H9, Hi Ob, HII WD 2005/ 039617 PCT/ SE2004/ 001568 21

ML 11 2 0 HLOb, HI2,
HL3 12@2‘1/“5?‘(@%“6%?“{“8 “S’lwefeéﬂilg‘%d %%%%m%esr %I)afé ?;5”39&(8{?3 PU§1 (d,
6.8 Hz 1
o ani Sopokbd B 1 W) Eablorks 671eD wadpkd definponl 101 il rddfiohra O MR,

17 16. T)u(aq@ompeﬁnc( (2 thgp, frirtiodd T3-77 Syabukd CotPound’7 201.2 thg) Arfetibas 79482 19,
o 11 et Gotipound 447 48 e, Bition 9358 i purs Blmpionind 81575 mpciraqlsss
H22b 5 101-106 was pure Compound 9 (6.02 mg), fractions 118-125 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 ESI) [M+H]" m/z 826. lH and 13C NMR (d6-DMSO): see
Table 1.
10 Compound 2: MS: (positive ESI) [M+H]" m/z 876, 878. Hand C NMR (d-DMSO): ®
see Table 2.
Compound 3: MS: (positive ESI) [M+H]" m/z 890, 892. Hand ~C NMR (ds-DMSO):
see Table 3.
Compound 4: MS: (positive EST) [M+H]" m/z 840. 'H and ' 'C NMR (ds-DMSO): see
15 Table 4.
Compound 5: MS: (positive EST) [M+H]" m/z 860, 862. Hand ' 'C NMR (d-DMSO):
see Table 5.

Compound 6: MS: (positive ESI) [M+H]}" m/z 861, 863. 1I-I and 13C NMR (ds-DMSO):
see Table 6.

20 Compound 7: MS: (positive ESI) [M+H]" m/z 895, 897. 'Hand ' "C NMR (dg-DMSO): Q
see Table 7.
Compound 8: MS: (positive EST) [M+H]* m/z 909, 911. 'H and "C NMR (de-DMSO):
see Table 8.

Compound 9: MS: (positive EST) [M+H]" m/z 909, 911. 'Hand ' 'C NMR (de-DMSO):
25 see Table 9.
Compound 10: MS: (positive ESI) [M+H]" m/z 973, 975, 977. 'H and °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

30 Compound 1 was confirmed by single crystal X-ray diffraction analysis.



22 20.3 (t) 1,40 (m 1H - H2l, H22b, H23 1.10 (m 1H) H2l, H22a, H23 23
28.3 (t) 1.40 (m 2H - H22a, H22b, H24a, H24b 24 38.0 (t) 2.75 (m 1H) 27
He3, H24b, 15 3.58 (m 111) 22, 23 H23, H2da, H25 25 4 1.2, 7.8
Hz, 1H) 2O pP9283961Pan 26 - 6.45 (d, 6.8 Hz, 1H) 39, 20, P%E’ZP&'&"S‘ﬁg%t ophan
27 171.4(s) - - 28 53.9 (d) 4.40 (ddd, 2.9, 8.8, 11.7 Hz, IH 1,27,30 H29a,
H29b, H39 3 29 27.9 (t) 2.88 (dd, 11,7y, 13.7 Hz, 1H) 28.27, 30, 31, 38 H28,
H29b 3.35 (dd, 2.9, 13.7 Hz, I|H) 28,27 30, 31,38 H28, H29a 30 110.4(s) 31
124.0 (d) 6.68 (bs, 1H 29, 30, 33, 38 H32 32 - 10.80 (bs, 111) 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, 10) 33%@%&—%{5% 36 118.5 (d) 6.92 (dd, 7.8,
7.8 Hz, 1H) 34ﬁ§1H35 H37 37 116.9 (d) 7.20 (d, 7.8 Hz, 1H) 35,33 H36, HB35

38 127.0(s) 39 H.62 28,29 8 HO 157.5 (s) - - arginine
WO 2005/ 0338]1\5 ( 4175 ) Hz, 114) 43, 42, 48,
40 HA2 42 522 '6 4.05 (dd : : 7.8 Hz, 1) [4%, 43,44, 48 H41l, H43a,

H43b 43 29.1 (t) . 5R'Y(M 4 H43b 1.69 (m,44) - H42, H43a, H44
44 25.1 (t) 1.40 (m 2H

R® R® RS
H H H Compound 1
5 OH d H Compound 2
OH Cl CH; Compound3
H H CH; Compound 4
H Cl H Compound §

10 Tablel "H (600 MHz), *C (125 MHz), HMBC and COSY
NMR data for Compound 1 in dg-DMSO
. Atom No PC (multy* ‘H (mult, s Hz) #Je correlations | COSY
— N-Methyl lencine
1 169.3(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(f) |1.22 (m, 1H) 1.2,5,6 H2, H3b, H4
1.63 (m, 1H) 2,4,5,6 H2, H3a, H4
4 24.3(d) |1.34 (m, 1H) 2,3,5,6 H3a, H3b, H5,
Hé6
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 (@) | 1.81 (s, 3H) 2,8
Leucine
8 172.8(s) |- - .
9 457(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, HI1




45 40.0 (t) 3.06 (dt, 5.9, 5.9 Hz, 2H) 43, 44, 47 H45, H46 46 -
5.9 Hz, 111) 45, 47 HA5 47 156.9(s) 48 175.1 (s) 'Chemical shifts

determ ned from 2D het eronucl ear experinments Table 2 1H (I_600 VHz), 13C (125
MHz), H NVR data for Conpound 2 in d6- DVSOBATAHRZRRMO0OIES(nyl t) a”
"H (mutt, JHz) "Jca correlations COSY N-Methyl leucine 1 169.4(s) - 2 58.4
(d) 4.72 (dd, 5.9, 7.8 Hz, IH) 1, 3, 4, 8, 7-Nwe H3a, H3b 3 36.5 (t) 1.22
(m 111) 2,4,5,6 H2, H3b, H4 1.63 (m 111) 2, 4, 5 6 H2, H3a, H4 4 23.8

7.64 (t,

(d) 1.32 (m IH 2,3,56 H3a, H3b, H5, H6 5 22.1 (q) 0.86 (d, 6.8 Hz, 3H)
I NS AL e T o T
Hloaﬁ’lﬁlob, H14 10%8@9 ??39(('“1?*%6 (m 1H) Ho|'H o, HI |'HIE%’%17°%"(nﬁ'1H) i HgD
H Oa,| H1 11 23.4 (d) 1.92 (m 1H) - H10a, H}Ob, Hl2, HIEB2HI? 2215 (q) O.88
I(d, 12.1& 22,743I(-?j 12, 16 &P Mm,]s.sm,m.SOng) aP' 9;3119,156.134&1,135%1) 1%1111,81(2) Fli)
4.17 (laq, 3.8, 6.8 %zz'%let'w%l'%f%gﬁl , H'S 1j migl.’lé (q) 1}% (d, 6./8 Hz, 3H)
15, 16 '#16 18 7.16 (d; 3.9 ﬂé@“fﬁ)”{ig, 16, 17'%Ys'0 20087039617
PCT/ JERO@4/ 001568 23 |ydine
15 1741 () |- - -
116 479(d) {4.20 (dq, 7.8, 7.8 Hz, 1H) 15,17 H17, H18
17 16,7 (q) | 1.30(d, 7.8 Hz, 3H) 15,16 H16
18 - 7.20(d, 49 Hz, 1H) 19,20, 16, 17 H1s6
lysine
19 172.7(s) - - o
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 (t) | 1.40 (m, 1H) - H21, H22b, H23
1.10 (m, 1H} H21, HZZa, H23
23 28.3 () | 1.40 (m, 2H) - H22a, H22b,
H24a, H24b
24 380() |[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) 35, 20, 21 H20
tryptophan
27 171.4(s) |- - .
28 539(d) {4.40(ddd,2.9,8.8,11.7Hz, 1H) 1,27,30 H29a, H29b,
H39 o
29 279(1) 2.88 (dd, 11.7, 13.7 Hz, 1H) 28,27, 30,31,38 H28, H29b
3.35(dd, 2.9, 13.7 Hz, iH) 28,27, 30, 31,38 H28, H29a
30 1104 (s) |- - -
31 124.0 (d) 1§ 6.68 (bs, 1H) 29,30,33,38 H32
32 - 10.80 (bs, 1H) 30, 31, 33,38 H31
33 1365(s) |- - -
34 111.5(d) |7.24 (4, 7.8 Hz, 1H) 36, 38 H35, H36
35 121.0(d) j7.00(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 1270(s) |- -
3s 8.62 {d, 8.8 Hz, 1H) 1,28,29 H28
40 157.5(s) |- -
arginine




19 172.5(s) - 20 53.9 (d) 3.92 (ddd, 5.9, 6.8, 6.8 Hz, IH 19,21, 22,40

H21, 1326 21 32.9 (t) 1.57 (m 2H) - H20, H22a, H22b 22 20.1 (t) 1.40 (m
111) H21, H22b, H23 1.10 (m 11-1) H21, H22a, H23 23 28.1 gt}ﬂ;.4o (m 2H)
H22a, H2BO 2PA317pap 24 37.0 (t) 2.75 (m 111) He3, PEBAGOGBUISE 56 (1
|H H23, H24a, H25 25 - 7.45 (dd, 1.2, 6.8 Hz, 111) 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, 29 27.9 (t) 2.83 (dd, 12.7,12.7 Hz,
111) 28,27, 30, 31,38 1128, H29b 3.31 (dd, 2.9, 12.7 Hz, 114) 28, 27, 30, 31,
38 H28,,,H29a 30 109.3 (s) 4.1(d) 6.60 29,..30, 33, (38 H32 32
- 10.%6 bs, 114) 3p, 31 33,£§2ﬁ%ﬁﬁ%3§3131.1 (s)ggalﬁﬁkgll.ffzg? 7.20 (s, 111)
35, 36,138 - 35 115|0(%) @ |4.08pidd 5878 768k Wy 1044 43 #1i§® 7. OpE4 <1432 1)

30, 35,33, 36 38 126.3(s) -| - 39 - 8.64 (d, 9,4 Hz, IH 1 He8 40 187.7(s) -
arginijng 41 - 6.36 (Hi1p- [6.5bm 1hll) 41,42, 47 |H42 42 52. 7| fg)usd otk |(ddd. 5. 6,
7.8, 7.8 Hz, 111)|43, 44, %§(1 1, H43a, H43p 43 29.2'(th%§g2q m 1H H42,
H43b, [H44 1.69 (i IH) HAZ "Bi%a Haa 44 2503 (t) 1.46 [T 2121) |H43a,

H43b, [MA5 45 40.7 (¥)B.|06°(HPHR2H) 43, 44, 47 H46, H4A5 WBPaEBGS3 |(m 1H)

45, 47 |H45 H45
45 400 (t) |3.06(d, 59,59 Hz, 2H) 43,44, 47 H45, H46
46 - 7.64 (t, 5.9 Hz, 1H) 45,47 H45
47 156.9(s) |- -
48 175.1(s) |- - -
{; *Chemical shifts determined from 2D heteronuclear experiments

Table 2 'H (600 MHz), 1*C (125 MHz), HMBC and COSY
NMR data for Compound 2 in ds-DMSO

Atom No BC {mult)” H (mult, J Hz) ¥ Jey correlations | COSY

N-Methy! leucine

1 16%.4(s) |- - -

2 58.4(d) |4.72(dd, 5.9, 7.8 Hz, 1H) 1,3,4,8,7-NMe H3a, H3b

3 36.5(t) | 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, H5, Hé
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{g) | 1.B0 (s, 3H) 2,8 -

s Leucine

8 172.9(s) |-

o 47.8(d) |4.77(dd4,2.9,4.9,9.8 Hz, IH) - H10a, H10b, H14

10 39.9(8) | 1.66 (m, 1H) - H9, H10b, H11

1.17 (m, 1H) - H9, H10a, H11
11 234(d) |1.82(m, 1H) - H10a, HI10b, H12,
H13

12 22.5(q) | 0.88 (d, 6.8 Hz, 3H) 10, 11,13 Hil

13 23.0(q) |0.93(d, 6.8 Hz, 3H) 10,11, 12 H1l1

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, HI8

17 168 (q) |1.29(d, 6.8 Hz, 3H) 15,16 H16

18 7.16 (d, 3.9 Hz, 1H) 19,16, 17 H16




47 157.0(s) 48 174.5(s) - 'Chemcal shifts determ ned from 2D het eronucl ear
experinents Table 3 'H (600 MHz), 13C (125 MHz), HMVBC and COSY WO :
200510396{%325(;);/%;0041001568 24 NWR data for Conpound 3 in d6- DMSO At om No
13C (mustY O8I ¢, J Hz) 3'3- a3 correlations COSY NGEYENN0L8 ne 1 -
168.9(s) 2 57.2 (d) 4.77 (dd, 5.9, 8.8 Hz, 111) 8 H3a, H3b 3 35.9 (t) 1.20
(m I1) H, H3b, H4 1.71 (m 1H) H2p3H3a, H4 4 24.2 (d) 1.35 (m 1H H3a,
H3b, H5, H6 5 23.0 (q) 0.85 (d, 6.8 Hz, 3H) 3, 4, 6 H4 6 23.3 (qg) 0.88 (d,
6.8 Hz, 3H) 3,4, 5 H4 W 26.9 (q) 1.87 (s, 3H 2,8 Leucine 8 172.2 (s) 9

47.8 (e 4. 79 (ddd, 2.9,4.9,9.8 Hz, 1H) H1Op, H1Ob, H14 10 39.4 () 1.70
(m 1) H9, HIM %58 122 (m 1H H9, HLOp, H1l 11 24.1 (d) 1.84 (m 1H)
H Ca,|Hitob, H12,| ¥d3® 12 21,5 (q) 0.90 (d,[6.8 Hz, 3H| 10,11, 13 1} 111 13
23.0 |(*8) 0.95 (di 63-8(dMHz|393¢dd, 19 o3:16,3H 1H} || 1914.22,48, 76 |Hel, H¥. 9 Hz,| 1H) 15 HO
alanijne 15 173. 6[ s)3291 16.54¢, 260d) 4. 19(dq, 5}-8, 6. 8Hz, 114 f)o, hikd 1bth8 | 17 16.5
ki 10 171 5(k) 2t OYHRERNTS o o Ga 6o 6 b RGN 9,010,
H21. |26 1.10 (m, TH) - H21, H22a, H23
23 28.1(t) 1.40 {m, 2H) - H22a, H22b, H24a,
H24b
24 3700 |2.75(m, 1H) . H23, H24b, H25
3.56 (m, 1H) . H23, H24a, H25
25 - 7.45(dd, 1.2, 6.8 Hz, 1H) 21,19 H24a, H24b
26 - 6.45 (d, 6.8 Hz, 1H) . H20
tryptophan
27 170.6 (s) |- - - o
28 53.7(d) |4.38(ddd, 2.9,8.8,12.7 Hz, 1H) |- H29a, H29b, H39
29 279 () 2.83 (dd, 12.7, 12.7 Hz, 1H) 28, 27,30, 31, 38 H28, H2%b
3.31 (dd, 2.9, 12.7 Hz, 1H) 28, 27,30, 31, 38 H28, H2%a
30 1093 (s) |- ] .
3) 124.1(d) | 6.60 (bs, 1H) 29, 30, 33, 38 H32
32 - 10.60 (bs, 1H) 30, 31, 33,38 H31
33 13LIG) |- - .
34 HLL@) §7.20G, 1H) 35, 36, 38 -
35 115.0(s) |- - -
36 1459 (s) - - -
37 102.1(d) | 7.01 (s, 1H) 30, 35, 33,36 -
38 1263 (s) |- - -
39 - 8.64 (d,9,8 Hz, I1H) 1 H28
40 157.7 (5) - - o
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 29.2°(1) 1.52 (m, {H) - H42, H43b, H44
1.69 (m, 1H) - H42, H43a, H44
44 253(0) | 1.46 (m, 2H) . H43a, H43b, H45
45 407(% | 3.06 (m, 2H) 43, 44, 47 H46, H45
46 - 7.53 (m, 1H) 45,47 H45
47 157.0(s) |- ] .
48 1745(s) |- . -

*Chemical shifis determined from 2D heteronuclear experiments

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



21 31.7 (t) 1.60 (m 2H)

H22b, H23 1.10 (m 1H)
H24b 24 38.1 (t) 2.78 (m 114) 27 H23, H2
1.2, 7.8 Hz,
trypt ophan 27 172. 8 (s) 28 53.7 (d) 4.39 (ddd, 2.9,
1H) - H29a, H29b, H39 VK& 005/ 039617 PCT/ SE2004/ 001568 25 29
8,27, 30, 31,38 H28, H29b 3.27 (dd,

|H) 28, 27, 30, 31, 38 H28, H29a 30 109.4 (s) 31 124.5 (d)

Iﬁf@?%)d t?'feééegmoa&fﬁ inydlg- SN

H22b, H24

- H23, HQ%% 3961%5
(d, 6 8 Hz, 1r0 40 H20
8.8 11.7 Hz,

27.9 (t) 2.86 (dd, 11.7, 13.7 Hz,

2.9, 13.711z,
6.62 (bs, 1H) 29,

7.42 (dd,

H20, H22a, H22b 22 20.1 (t) 1.40 (m 111) H21,

H21, H22a, H23 23 27.2 (t) 1.40 (m 2H H22a,

1 H 27 HE‘BE’SE{E@’ 013

(m 1H
6. 31

bs, 111) 30, 31, 33,38 H31 33

130.4 (s) 34 111. 115.3(s) - - 36 145.6 (s) - -
a5812§=?5§ﬂ%€§)u- 3 inlnegiﬁ“&d}éggd %Jﬁgﬁﬁaﬁ?(%%YEZQ 42 '[?é %;2
4.05 ([dGdetBle@kine /. 8, 7.8 |Fz, 1A) 47 HAL, H43a FA3b~ 43[28.7 (t) 1}56 (m
111) 14142, HA43b,| Hédo (s A74 (m 1H - FMZ, H43a, HA4 44;24.9 (t) 1146 (m
§|—|)42H?§a SHSSEZ I—}£115|§§4 )7 I%Z‘é(dé’g‘)” 8$§ng“)( dt, 5.89, 5.9 Hz, IZBI—l)mlff? HAG6| HA45 46 -
3 359 (1) |1.20 (m, 1H) - H2, H3b, H4
1.71 (m, 1H) - H2, H3a, H4
4 242(d) |1.35 (m, 1H) - H3a, H3b, HS, H6
5 23.0(q) 10.85(d, 6.8 Hz, 3H) 3,4,6 H4
6 23.3(q) }0.88 (d, 6.8 Hz, 3H) 3,4,5 H4
NMe 269 (q) |1.87(s 3H) 2,8 -
;:. Leucine
8 1722(s) |- - -
9 47.8(d) |4.79(ddd,2.9,4.9,9.8Hz, 1H) |- H10a, H10b, H14
10 39.4() {1.70 (m, 1H) - H9, H10b, H11
1.22 (m, LH) H9, H10s, H11
11 24.1(d) |1.84 (m, 1H) - H10a, Hi0b, H12,
H13
12 21.5(q) |0.90(d, 6.8 Hz, 3H) 10,11,13 Hil
13 23.0(q) |0.95 (d, 6.8 Hz, 3H) 10,11, 12 Hll
14 - 8.76 (d, 4.9 Hz, 1H) 15 H9
alanine
15 173.6(s) |- -
16 41.5(d) }4.19(dg, 5.8, 6.8 Hz, 1H) - H17,HI8
17 16.5(q) |1.32(d, 6.8 Hz, 3H) 15,16 H16
- 18 - 7.22 (d, 5.9 Hz, 1H) 19 H16
A lysine
19 171.9(¢s) |- - -
20 542(d) |3.94(ddd, 59,68, 68Hz, 1H) |19,21,22 H21, H26
21 31.7() | 1.60 (m, 2H) - H20, H22a, H22b
22 201 (1) | 1.40 (m, 1H) - H21, H22b, H23
1.10 (m, 1K) - H21, H22a, H23
23 27.2(t) | 1.40 (m, 2H) - H22a, H22b, H24a,
H24b
24 3811 [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,2.9,88,11.7Hz, 1H) |- H29a, H29b, H39




47 156.4(s) 48 173.1 (s)
determ ned from 2D het eronucl ear experinents Table 4 tH (600 MHz),

MHz) ,

and COSY 3 NMR data for Conpound 4 in d6- DVSO At om
(mul t, JMEO200883261N- Met hy|

- - 48-Me 51.8 (q) 3.62 (s,

| eucine | n.o.

2 57.9 (d) 4P

3H) 48 aChem cal

No C f“rmtt)
FE/SEGYVMINE

shifts
13C (125
" IH

8.8 H7,

i1H Ma, H3b 3 36.1 (t) 1.27 (m 1H) H2, H3b, H4 1.68 (m 1H H2, H3a, H4 4

24.1(d) 1.37 (m 1H) M, H3b, H5, H6
20.9 (q) 0.83 (d, 6.8 Hz, 3H H4 Nwe

.3 (q)

1.81 (s,

23 23.7 (q) 0.79 (d, 6.8 Hz, 3H H4 6
7 3H) Leucine

8 n.o.

WD 2005/ 039617 PCT/ SE2004/ 001568 26 9 47.0 (d) 4.78 (ddd, 2.9, 4.9, 9.8 Hz,

o Hjoh H1 11 247 a)
0.84 (d, 6.8 Hz, |3H) H |
(d, 4.4% Hz, 1H H9 1084 @ni
H17, H18 17 16.2 (9dsdy 3
| ysing 19 n.o.
32 -
33 130.4 (s)
34 111.2 (d)
35 115.3 (s)
36 145.6 (s)
37 102.5 (d)
38 125.9 (s)
39 -
40 157.2(s).
arginine
41 -
42 51.9 (d)
43 28.7 ()
44 24.9 (£)
45 39.7 (1)
46 -
47 156.4 (s)
43 173.1(s)
48-Me 51.8(q)

L . | H). HO. C HLL 1.25 (;m 1H)
9&&5‘%5%%{]3-7&% IQ‘Ei]loza, Dzﬁ?gt’s?' l‘_&{% ‘IF%%J’?gb 12 24.7 (q)
320020937 Wy 10, 01 (3826383488 |Wp.Haps | 14 - 8.79
pe 1S n.o. 16 47.3“(.d) 4.19 (dp, 7.8, 7.8 {Hz, 11-1)
3ei@ 1 8 Hz, 3H) HLG 338515 7. 2Pukd, 4.9 HY, 1H) HIG
10.65 (bs, 1H) 30, 31,33, 38 H3t
7.22 (s, 1H) 36, 38 .

7.00 (s, 1H) 30, 35,33 -

8.67 (d, 8.8 Hz, 1H) H28 o
6.50 (d, 7.8 Hz, 1H) 40 H42

4.05 (ddd, 5.9, 7.8, 7.8 Hz, 1H) 47 H41l, H43a, H43b

1.56 {m, 1H) - H42, H43b, H44

1.74 (m, 1H) - H42, H43a, H44

1.46 (m, 2ZH) - H43a, H43b, H45

3.00 (dt, 5.9, 5.9 Hz, 2H) 47 H46, H45

7.42 (¢, 5.9 Hz, 1H) 47 H45

3.62 (s, 3H) 48 .

*Chemical shifts determined from 2D heteronuclear experiments

Table 4 'H (600 MHz), 1*C (125 MHz), and COSY
NMR data for Compound 4 in dg-DMSO
Atorn No BC (mult)* 'H (mult, J Hz) Cosy
N-Methy! leucine
1 n.o. - -
2 57.9(d) |4.78 (dd, 5.9, 8.8 Hz, 1H) H3a, Hib
3 36.1() |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
5 23.7(q) }0.79(d, 6.8 Hz, 3H) H4
6 20.9 (q) 10.83 (4, 6.8 Hz, 3H) H4
NMe 273(q) |1.81(s,3H)
Leucine
8 n.o. -




20 54.3 (d) 3.87 (ddd, 5.9, 6.8, 6.8 Hz, 1H) H21, H26 21 32.1 (t) 1.60 (m
2H) H20, H22a, H22b 22 21.1 (t) 1.40 (m 1H) H21, He2b, H23 1.10 (m |H)
H21, H22a, H23 23 28.1 (t) 1.40 (m 2H) H22a, H22b, H24a,  Heab 24 38.1 (t)
2.75 (m WMAMOSEPRIT 1 pan bps 3.59(m 111) H23, Heda, HRECT/SE2004/Q01368 gy
1.2, 7.8 Hz, 111) H24a, H24b 26 - 6.39 (d, 6.8 Hz, IH) H20O tryptophan 27
n.o. 28 53.8 (d) 4.38 (ddd, 2.9, 8.8, 11.7 Hz, 1H) H29a, H29b, 1139 29 27.6
(t) 2.81 (dd, 11.7, 13.7 Hz, 1H H28,%%pob 3.37 (dd, 2.9, 13.7 Hz, 1H H28,
H29a 30 n.o. 31 124.5 (d) 6.72 (bs, IH H32 32 - 10.80 (bs, I11) H31 33

.0. 3 . -1 . , (.8, 7.
oo 1) 113s. rog SR Qo edeFebtralp TTERARE (1l Oes ey 7 °
117.8|6%) 7.21 (d, PO SipylHze, H35 38 |HO&I0bFHl. 8 B4 (d, 8.8 Hz, 1H)
H28 40 n.o. argini ne WO.2@53HP39617 PCT/ SEFKQMaQ@iB% 27 41 - 6.49 (d,
7.8 Hag 11i) HA2{42,82402 | {#)mAsd 9 (ddd, 5.9 yfa8pe/ud Hz| 111) HAL, 1143a,
H43b |43 28.0 (t) 1.52 (fn 113) H42, H43b, 44 ' 1.71°[m |l H H42, H43a, H44
44 24)7 (t) 1.40f(m 211} H43a, H43b, H45 45740.1 (t) 3|07 (dt, 5.9, 5.9
Hz, 2H)2 H46, HA5| 207(0) |084(d 6.3 Hz,3H) H11l
13 239(g) |0.91(d, 6.8 Hz, 1H) Hit
14 - 8.79 (d, 4.9 Hz, 1H) H9
alanine
15 n.0. - -
16 473 (d) |4.19(dg, 7.8, 7.8 Hz, 1H) H17, H18
- 17 162 () |1.33(d, 7.8 Hz, 3H) H16
' 18 - 7.29 (d, 4.9 Hz, 1H) H16
lysine ‘
19 no. - -
20 543(d) |3.87(ddd, 5.9,6.8,68Hz, 1H) | H2l,H26
21 321(¢) | 1.60 (m, 2H) H20, H222, H22b
2 211 (8 | 140 (m, 1H) H21, H22b, H23
1.10 (m, 1H) H21, H22a, H23
23 28.1(t) | 1.40(m, 2H) H22a, H22b, H24a,
H24b
24 38.1(8) |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 . 6.39 (d, 6.8 Hz, 1H) H20
tryptophan
27 n.o. - -
g 28 53.8(d) |4.38(ddd,2.9,88,11.7Hz, 1H) | H29a, H29b, H39
29 27.6(t) |2.81(dd, 11.7, 13.7 Hz, 1H) H28, H20b
3.37 (dd, 2.9, 13.7 Hz, 1H) H28, H29a
30 .0, -
31 124.5 (d) |6.72 (bs, 1H) H32
32 - 10.80 (bs, 1H) H31
33 n.o. - -
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 ' 1n.0. -
39 - 8.64 (d, 8.8 Hz, 1H) H28
40 n.o. - -
arginine




46 - 7.42 (t, 5.9 Hz, 111) H45 47 to. 48 n.o. - 48-Me 52.1 (q) 3.58 (s,
311) 'Chem cal shifts determ ned from 2D het eronucl ear experinents n.o.” =
not observed Table 5 'H (600 MHz), 13C (125 WMHz), HMBC and COSY NMR data
for Conpd¥Rd%S/83%1d6- DMSO Atom No "C (mult)' 'H (nult, JRGEAYSE2004§03568 '
correlations COSY N-Methyl leucine 1 168.9 (s) 2 57.5 (d) 4.76 (dd, 5.9,
8.8 Hz, 1H) 1, 3, 8, 7-Nwe H3a, H3b 32736.6 (t) 1.27 (m 1H H2, H3b, H4
1.65 (m IH - H2, H3a, H4 4 24.4 (d)®1.34 (m 114) H3a, H3b, H5, H6 5 23.7
(g) 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
NVve 27.5 (q) 1.77 (s, 3H),2, - ucine 8 1 6(s) - - r/ 9 46.8 (d) 4.77
(ddd,ﬂﬁl. 9, 4.9, j).S'Hz,  $- (ﬁﬁ'&‘?}f Ob, Hl4 %40.0 t) 1.68 (m 1H) 9,11
Ho, HI4b H | |[1. 22 @n 4 101gdd 59 %8 TRHoHD HIE4 %A% (d) 1.82 (m 111) H
Ca, Hleb, H12, 11328013 P1sAm(ig) 0.86 (d, 6.|BekB3b34p 10) 11,13 H | 13 23.0
(q) 0J90 (d, 6.8|Hz, 3H) |1Q,hhed2 HL1 14 - 1@ FukGuas. 9|Hz, 10) 9, 10,15 H9
al anine 15 173. 8(s) 48 4.16 (dq, 4. 7 1H) 15, 17 H17, H'S
q(d2,4?7§t.)8 H%’,(S‘ 3”4"1& “f?&ggs( d,m

17 168 (q) 1.27 15,16 H16 1 4.9 Hz, 1H) 19 Hie
| ySi Ng 43N0 2005/ 030647 (PCIF ERECTAI DBIBBE | He6, HaS

46 . 7.42 (t, 5.9 Hz, 1H) H45

47 n.o.

48 n.o. - -

48-Me 52.1(q) |3.58 (s, 3H)

*Chemical shifts determined from 2D heteronuclear experiments

n.0. = not observed o
Table 5 'H (600 MHz), *C (125 MHz), HMBC and COSY
NMR data for Compound 5 in d-DMSO
Atom No B¢ (mulf)® H (mult, J Hz) 2 Jey 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(t) |1.27(m, 1H) - H2, H3b, H4

1.65 (m, 1H) - H2, H3a, H4

4 244 (d) |1.34(m, 1H) - H3a, H3b, H5, H6

5 23.7(q) |0.82(d, 6.8 He, 3H) 3,4,6 H4

6 21.2(q) |0.84(d, 6.8 Hz, 3H) 3,4,5 H4

NMe 27.5(qQ | 177, 3H) 2,8 -

Leucine

8 1726 (s) |- - . °

9 46.8 (d) | 4.77 (ddd, 2.9, 4.9,9.8 Hz, 1H) - H10a, H10b, H14

10 40,0 (t) | 1.68 (m, 1H) 9,11 H9, H10b, H11

1.22 (m, 1H) - H9, H10a, H11

1 245(d) | 1.82(m, 1H) - H10a, H10b, H12,
H13

12 21.4(q) |0.86(d, 6.8 Hz, 3H) 10,11,13 Hil

13 23.0(q) |0.90(d, 6.8 Hz, 3H) 10,11, 12 Hii

14 - 8,77 (d, 4.9 Hz, 1H) 9,10,15 HY

alanine

15 173.8(s) |- . -

16 482 (d) |4.16 (dq, 4.9, 7.8 Hz, 1H) 15,17 H17, Hi8

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




28 19.172.3 (s) - - 20 54.1 (d) 3.91 (ddd, 5.9, 6.8, 6.8 Hz, 111) 19,21, 22
1-121, H26 21 32.1 (t) 1.60 (m 2H H20, H22a, H22b 22 20.6 (t) 1.40 (m

oa, o WO MBI o 54 36 1 (1) 276 (m 1F) res, selpdbeds () -

1H) H23, H24a, H25 25 - 7.50 (dd, 1.2, 7.8 Hz, 1H) H24a, H24b 26 - 6.36 (d,
6.8 Hz, 1H) 40 H2O ,..... tryptophan,@7 173.5 (s) 28 53.8 (d) 4.41 (ddd,

2.9, 9.6,11.7 Hz, 1H) H29a, H29b, H39°"29 27.7 (t) 2.90 (dd, 11.7, 13.7 IH
30, 31,38 H28, H29b 3.30 (dd, 2.9, 13.7 Hz, IH 30,31,38 H28, H29a 30 110.9

(s) 31,124.9 (d1 6n88(hs, |'H 29,30,33,38 H32 32 - 14.00 (bs, 1)
30, 31,33, 38 HB1 |33 13§. gs ~o o 34 111 3 gdg 7.30 (H. 1.8 Hz, I|H 36,38
H36 38°125.8 (s) %é(7hs?-1%ﬁ51%?§é Bad? 7.187 %228 1z, [HM-'98, 34 HB4, HB7
37 118(28 (d) 7.42 (B! @. §16em ED1) 35 33 H3E-38 125.5 (EY20.H28828. 64 (d, 9.6
Hz, 1H2l H28 40 1%8.¢ (spo@ighnine 41 - d.37 (d, 7. 8|k, mbind0 | H2 42
52.6 (d) 4.05 (ddd, 5.9, |{,8, #n8 Hz, 1H) 43,44, 48 HAl|, f43a HA3D 43 29.5
(t) 1.50 (m IH |Ha2, Hadb Fad> 1. 67 (m 1H) H42, H43a A2511 (t)
1.40 () 1H) H43a, 48, (™19 (m 1H) |- H22a, H22b, H24a,
H24b
24 381 () |2.76 (m, 1H) - H23, H24b, H25
3.53 (m, 1H) - H23, H24a, H25
25 - 7.50(dd, 1.2, 7.8 Hz, 1H) - H24a, H24b
26 - 6.36 (d, 6.8 Hz, 1H) 40 H20
o tryptophan
\. 27 173.5 (&) |- - -
28 53.8 (d) |4.41(ddd,2.9,9.6,11.7 Hz, 1H) - H29a, H2%b, H39
29 21.7 (O 2.90(dd, 11.7,13.7 1H) 30, 31, 38 H28, H29b
3.30(dd, 2.9, 13.7 Hz, 1H) 30, 31, 38 H28, H2%9a
30 1109 (s) |- - -
3 124.9 (d) | 6.78 (bs, 1H) 29, 30,33,38 H32
32 - 11.00 (bs, 1H) 30, 31, 33,38 H31
33 136.7 () |- - -
34 111.3 (d) | 7.30(d, 1.8 Hz, IH) 36, 38 H36
35 1258 (s) |- - -
36 118.7 (d) | 6.93(dd, 7.8, 1.8 Hz, 1H) 38,34 H34, H37
37 118.3 (d) |7.42(d, 7.8 Hz, 1H) 35,33 H3é
38 1255 () |- - -
39 8.64 (d, 9.6 Hz, 1H) 1 H28
40 1575 () |- - -
bt arginine
4] - 6.37 (4, 7.8 Hz, 1H) 40 H42
42 52.6 (d) |4.05(ddd, 5.9, 7.8,7.8 Hz, 1H) 43,44, 48 H41l, H43a, H43b
43 295 (® 1.50 {m, 1H) - H42, H43b, H44
1.67 {m, 1H) - H42, H43a, H44
44 25.1 () |1.40¢m, 11) - H43a, H43b, H45
1.19 {m, 1H}
45 40.5 () | 3.06 (m, 2H) 47 Ha4, H46
46 . 7.50 {m, 1H) - H45
47 156.8 (s) |- - ]
48 1743 (s) |- - -

*Chemical shifts determined from 2D heteronuclear experiments

Compound 6



45 40.5 (t) 3.06 (m 2H) 47 H44, HA6 46 - 7.50 (m 1H) - H45 47 156.8 (s)
48 174.3 (s) 'Chem cal shifts determ ned from 2D het eronucl ear experi rrehts
Conpound 6 WO 2005/ 039617 PCT/ SE2004/ 001568 29 47 f gC'EﬁS_E H 23

\ a2/ N ~/ WO 28R¥08 27 29 49 10 21 HY O HN O 31 41 3 20p0ES NH |
13317 HNC7 H35CI N37 13 11 5 Table 6 '"H (600 WMHz), 13C (125 M—lz),
HVBC and COSY NMR data for Corrpoundzf“gln d6- DMSO Atom No 13C (nutt)' 'H
(mutt, JHz) '''Jcx correlations COSY "N-Methyl leucine | 169.4(s) 2 58.0 (d)
4.72 (dd 5.9, 8.8 Hz, IH 1,3,4,8, 7-NMe H3a, H3b 3 36.2 (t) 1.25 (m 1H)
1,2,4 H2, H3b, H4 1. (m 1H 2,4 H2, H3a, H4 4 23.0 (d) 1.93 (m 1H 2,3
H3a, H3b, H5, H6 5 7(q)082(d 6.8 Hz, 3H) 3, 4, 6 H4 6 24.0 (qg) 0.82

\ 0

(d, 6.8 Hz, 3H) 3, [4, 5 V‘é27 (q) 190(3 3H) 2,8 Leucine 8 172.5
(s) - 42
43\]]/28
LT
HO "1
19 w k(
f" ,Zl N 3T
13 2 |
\ﬁ 5
Table 6 'H (600 MHzZ), *C (125 MHz), HMBC and COSY
NMR data for Compound 6 in dg-DMSO
Atom No BC (mult)* 'H (mult, JHz) *Jey correlations | COSY

N-Methyl leucine
1 169.4(s) |- - -
2 58.0 (d) |[4.72(dd, 5.9, 8.8 Hz, {H) 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) |0.82(d, 6.8 Hz, 3H) 3,4,6 H4
6 24.0 (q) |0.82(d, 6.8 Hz, 3H) 3,4,5 H4
NMe 27.0(q) |1.90 (s, 3H) 2,8 -
Leucine -
8 1725(s) |- - -
9 47.8(d) |4.70 (ddd, 2.9, 4.9, 9.8 Hz, 1H) - H10s, H10b, H14
10 39.2(t) |1.70 (m, 1B) - H9, H10b, H11

1.22 (m, 1H) H9, H10a, H11
3! 27.0(d) | 1.82 (m, 1H) H10a, H10b, H12,

H13

12 21.0(q) |0.84(d, 6.8 Hz, 3H) 10,11,13 Hil
13 24.9(q) |0.96 (d, 6.8 Hz, 3H) 10,11, 12 HI11
14 8.69 (d, 4.9 Hz, 1H) 9,10, 15 H9
valine 7
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(g) |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




9 47.8 (d) 4.70 (ddd, 2.9, 4.9, 9.8 Hz, 1H) HlO0a, HLOb, H14 10 39.2 (t)

1.70 (m 1H) - H9, H Cb, H | 1.22 (m |(H§ " gg,(glo% H1 11 27.0 (1(3)1%.82
in, IH H10a H Cb, Hl2, H13 12 21.0 (q) O. , 6. ,

|(4|1 13%&@2?“&/)03?9.‘"96 (d, 6.8 Hz, 311) 10, 11, 12 1111 ?ﬁ%‘%’.%%‘"%gg, 4.9 Hz,
1H) 9,10, 15 HO valine 15 172.7(s) 16 57.8 (d) 3.92 (dd, 5.8, 7.8 Hz, IH)
HL7, H20 17 29.7 (d) 1.95 (m IH) 16,,48, 19 H16, H18, H19 18 19.4 (qg) 0.85
(d, 7.8 Hz, 3H) 16, 17, 19 H17 19 19.9°(q) 1.05 (d, 7.8 Hz, 3H) 16,17, 18 HL7

WO 2005/ 039617 PCT/ SE2004/ 001568 30 ggdG. gO (d, 5. 96H§, 1H) 1&;3, 1;7,211ng£11€23
llﬁlsneﬁ% 35 53 Y ('[2)2 iéésg‘sf(%)s‘gg‘ﬁ?ﬁl ( 22 H i%ifp’ﬁ?ghb M0, 1 (t) 1.40 (m
IH) - |FB% H2ab, [H25 1. %-0( m 1H) H23, H24a,| H25 25 28. é (t) 1.40 (m 2H)
H24a, |PP4b, Heea,| W%EB [26 38.1 (t) 2.80 (M IH) 27 H2b, H26b, H2Y 3.61 (m
1H) - |B®5, H26a, |H2748 @; 3.917(ddﬁ,(3.9(6|31362.8 ﬂlitZH) t7 S%hlz,zzz,ﬂgd'i)ﬂfmhﬂﬁ@, HZS% 28( ;j)
) I | aphan ! 8.
2: ﬂ( é% , 52?9,HZE3. 8, W5(67 II-'Ing?(m’l - HB1 a?/pHE ?b, H41 31 *%gr%“"(gib 2 {90 (dd,
11. 7, %‘g 7 H, 131) 2999331 9ma@) 130, H31b 3.|20 (dd, 2.9|F233Réb.EE }11)
30, 32,[33 H30, H31 a 32 10W.(8.1H) . H23, H2da, H25
25 28.1(t) | 1.40 (m, 2H) - H24e, H24b, H26a,
H26b
26 381 |2.80(m, 1) 27 H25, H26b, H27
3.61 (m, 1H) - H25, H26a, H27
__ 27 - 7.40 (dd, 1.2, 7.8 Hz, 1H) 27 H262, H26b
o | - 6.47 (d, 5.9 Hz, 1H) 42,22,23 H22
tryptophan
29 171.6(s) {- . .
30 532(d) [4.41(ddd, 2.9, 8.8, 11.7 Hz, 1H) - H31a, H31b, H4l
31 27.9() |2.90(dd, 11.7, 13.7 Hz, 1H) 29, 33,32,30 H30, H31b
3.40(dd, 2.9, 13.7 Hz, 1H) 30, 32,33 H30, H3la
32 109.5(s) |- - .
i3 125.5(d) | 6.65 (bs, 1H) 29, 30, 35, 40 H34
34 - 10.64 (bs, 1H) 32, 33, 35,40 H33
35 1304(s) |- - -
36 I1L:1(d) | 7.20 (s, 1K) 33,37,38,40 -
37 1150(s) |- .
38 146.3 (s) -
39 1023 (d) |7.00(s, 1H) 35,33, 32,37, 38
- 40 126.0(s) |- - -
- 41 . 8.77 (d, 8.8 Hz, 1H) 1 H30
42 157.6(s) |- N -
isolencine
43 . 6.35 (d, 7.8 Hz, 1H) 42 H44
44 56.9(d) |4.06(dd, 5.9, 7.8 Hz, 1H) 42,45, 46, 48, 49 H43, H45
45 36.8(d) | 1.70 (m, 1H) - H44, H46b, H46a,
H48
46 24.7 (t) 140 (m, 1H) 44, 47, 48 H46b, H47, H45
1.15 (m, 1H) 44,47, 48 H47, H45, H46a
47 11.7(g) |0.82( 6.8 Hz, 3H) 45,46 H46a, Ha6b
48 154 (0 |0.84(d,68Hz 3H) 44,45, 46 H45
49 173.7(s) |- .

*Chemical shifts determined from 2D heteronuclear experiments

Compound 7



33 125.5 (d) 6.65 (bs,

3 (9)

111) 29,30,35,40 H34 34 -
32,33,35,40 H33 35 130.4 (s) -

40 126. o3P osigbit"

- 6.35 (d, 7.8 Hz,

10. 64 (bs,
36 111:1 (d) 7.20 (s,
39 102.3 (d) 7.00 (s,
8.77 (d, 8.8 Hz, 1H)
|H) 42 H44 44 56.9 (d) 4.06 (dd, 5.9,

111)

111) 33, 37, 38,-40
111) 35, 33, 32, 37, 38
H30 42 157. 6P€B§En@@W@é@ine

.8 Hz,

45, 46, 48, 49 H43, H45 45 36. 8 (d) 1.7@;(m 1H) - H44, H46b, H46a,

24.7 (t) 1.40 (m
H45, 1146a 47 11.7 (q) 0.82 (t,
0.84 (d, 6.8 Hz, 3H) 44,45, 46 HA5 49 173.7(s)

| H) 44,47,48 1146b, H4A7, H45 1.15 (in,

from 2D het eronucl ear4
PCT/ SE2004/ 001568 31

.- 00 NH43 \39 1 \ :jii \ﬁfyki;Lb

perinents
q NHN OH9 1

‘\fkf

33 35

37

o

' Chem cal

Cor’rpound 7 WO 2005/ 039617
4LH3 5 HOOOHNOS? O N

Table 7 'H (600 MHz), *C (125 MHz), HMBC and COSY
NMR data for Compound 7 in de-DMSO
Atom No BC (muit)® H (mult, J Hz) Y Jen correlations | COSY
N-Methyl
tryptophan
1 169.8(s) |- - -
2 61.0(d) |4.66(dd, 2.6, 104 Hz, 1H) 1,3,4, 14, 13-NMe | H3a, H3b
3 223() 273 (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 H5
7 130.7(s) |- - -
8 111.8(d) |7.26(s, 1H) 7,9, 10, 12 -
9 1158(s) |- - -
10 1458(s) |- - -
11 102.7 (d) | 6.98 (s, 1H) 4,7,9,10,12 -
12 126.8(s) |- -
NMe 27.5(q) |1.91 (s, 3H) 2,14 .
Leucine
14 1725(s) |- - -
15 46.9(d) |4.21(ddd,2.9,4.9, 9.8 Hz, 1H) 16, 21 H16a, H16b, H20
16 369(t) | -0.50 (dd, 11.7, 11.7 Hz, 1H) 14,17,18 H15, Hi6b, H17
0.90 (m, 1H) - H1S, H16a, H17
17 24.8(d) |1.40(m, 1H) - H16a, H16b, H18,
H19

H48 46
11-1) 44,47,48 HA7,
6.8 Hz, 3H) 45, 46 H46a, H46b 48 15.4 (q)
shifts determ ned




Table 7 IH (600 MHz), 13C (125 MHz), HMBC and COSY NWR data for Conpound 7
in d6-DVMBO Atom No nC (rult)”™ "H (rmult, J Hz) '"Jcx correl ati ons COSY
N—thhyl tr han 1 169.8(s) 2 61.0 (d) 4.66 (dd, 2, 10. 4 Hz 1,
é‘?"rﬁll@g%a, H3b 3 22.3 (t) 2.73 (m 1H 1, 5"911’5"3?"4’2%“@2 H3b
3.07 (n1 IH) 2,4, 5, 12 H2, H3a 4 108.9 (s) 5 124. 3 (d) 6.87 (bs, 111)
3,4,7,12 H6 6 - 10.66 (bs, IH 4, 5, 12 H5 3 7 130.7(s) 8 111.8 (d)
7.26 (s, 111) 7,9,10,12 9 115.8(s) 107 145.8(s) - - 11 102.7 (d) 6.98 (s,
111) 4,7,9, 10,12 12 126.8(s) - Nwve 27.5 (q) 1.91 (5,3H) 2, 14 Leucine 14

167580 3 J(1) 5 518 2 44 dc-iﬁ‘” o %QQ%EH% E& 4111) i?’lf%‘/", i Hi%‘ %ﬁlgéesamingi ob
(m 1rp H15, H16a, 70”204%8 PHL 40 (m |1¢)7 62, H®B, H18, K19 WO
2005/ 039617 PCT/ ‘>EZGO4/ 003538 4. 3:&2, lmB 19.7 (qs5.0626 (d, a8 Hz, 3H) |16, 17,19
H17 19a22.0 (q) |0. 40 (d 6.8 Hz, 311) 16, 17, 18 HlL7 PO - 8.42 (d, 4.3 Hz,
111) 1l5,16, 21 H|5 mél e 21 172.2 (s) 22 §7.6 (d) 3.7P (dd, 6.9, [7.8 Hz,
1H) 23, '22 24, 25 Hp3 51.6 (d) 3.79 (dd, 6.9, 7.8 Hz, 1H) 23, 24,25 H23, H26
23 30.0(d) | 1.90(m, 1H) 22,24,125 H22, H24, H25
24 18.9 (@) |0.86 (d, 7.8 Hz, 3H) 22,23,25 H23
25 18.8 (@) |0.93 (d, 7.8 Hz, 3H) 22,23,24 H23
26 - 6.74 (d, 6.9 Hz, 1H) 22,23,27 H22
lysine
. 27 1719 () |- - .
k_, 28 538 (dy |3.86(ddd, 5.9,6.9,6.8Hz, 1H) 27,29,30,45 H25, H34
29 3L.3() | 1.54 (m, 2H) - H28, H34
30 20.2(t) | 1.40(m, 1H) - H29, H30b, H31
1.10 (m, 13} - K29, H30a, H31
31 282 () | 1.40 (m, 2H) - H30a, H30b, H32a,
H32b
32 37.9(t) |2.86(m, 1H) 35 H31, H32b, H33
3.58 (m, 1H) 30,31,35 H31, H32a, H33
33 - 7.40(dd, 1.2, 7.8 Hz, 1H) 32,35 H32a, H32b
34 - 6.43 (d, 6.9 Hz, 1H) 27, 29,45 Hag
phenylalanine -
35 171.0(s) |- - -
36 548 (d) |4.57(ddd, 2.9,9.5,11.7Hz, 1H) 1, 35,37 H37a, H37b, H44
37 37.9 (B 2.75 (dd, 11.7, 13.7 1H) 35, 36, 38, 39, 43 H36, H37b
3.40 (dd, 2.9, 13.7 Hz, 1H) 36, 38, 19, 43 H36, H37a
b 38 _ 1386 () |- - -
39 1289 (d) { 7.07(d, 7.8 Hz, 1H) 37,38,41,43 H40, H41
40 127.9 (d) | 7.22(dd, 7.8, 7.8 Hz, 1H) 38,42 H39, H41
41 126.2 (d) | 7.15(t, 7.8 Hz, 1H) 39,43 H40, H42
42 1279(d) [7.22(dd, 7.8, 7.8 Hz, 1H) 38,40 H41, H43
43 128.29 (d) | 7.07 (d, 7.8 Hz, 1H) 37,38,39,41 H42
44 - 8.76 (d, 9.5 Hz, 1H) 1,36, 37 H36
45 1573 (s) |- - -
isoleucine
46 - 6.28 (d, 8.7 Hz, IH) 45,47, 52 H47
47 56.6 (d) |4.04(dd, 5.9,7.8, 7.8 Hz, 1H) 45,48, 49, 51,52 H46, H48
48 369(d) ) 1.71 (m, 1H) 47,49, 50, 51 H47, H49b, H51
49 24.5 (1} 1.35 (m, 1H) 47,48, 50, 51 H48, H49b, H50
1.10 (m, 1H) 47,48, 50, 51 H48, H49a, H50
50 11.1 (@) |0.83 (t, 6.8 Hz, 3H) 48,49 H49%a, H49%b




23 30.0 (d) 1.90 (m 1H) 22,24,25 H22, H24, H25 24 18.9 (q) 0.86 (d, 7.8
Hz, 3H) 22,23,25 H23 25 18,8 (q) 0.93 (d, 7.8 Hz, 3H 22,23,24 H23 26 -
| ysine 27 171.9(s) -

6.74 (d,

9 Hz, I H) 22,23,27 H22

6.
(ddd, 5. 3V0@005/03%13" |y
OH) H28, H34 30 20.2 (t) 1.40 (m 111) H29, H30b, H31 1.10 (m 1H)

- 3930a, H30b, H32a,
2.86 (m 1H) 35 H31, H32b, H33 3.58 (m 111) 30, 31,35 H31l, H32a, 1433 33 -

H30a, H31 31 28.2 (t) 1.40 (m 2H)

7.40 (dd,

35, 3

113) 27, 29, 30, 45 H29, H34 2&CISEZ0(40p

28 53,8

H32b 32 37.9

T)853. 86

1.2, 7.8 Hz, 1H) 32,35 H32a, H32b 34 - 6.43 (d, 6.9 Hz, 1
29, 455 H28 phen Iak @sé’{ééz?ﬂz (s) - - 37@48,541}8 (d)|#hg57 (ddd,
11. 7 IH 1,3 4 37 3719 ({) 2.75 Edd 11. 7,

38. 39 H37b 3 40 (dd, 2.9}713.7 Hz, 1lf1) 36. 38,

H36, Hihemicd shis. cﬁte(rm}ned frod9 212 Beromiyledr &petionents 8 Hz,
HA0, HA1 40 127.9 (d) 7.22 (dd, 7.8, 7.8 Hz,

(d) 7,15

111) 38, 40 H41l, H43 43 1
44 - 8.76 (d, 9.5 Hz,

6.28 (d,

111) 45, 48, 49, 51, 52

(t, 7.8

8.7 Hz,

|_|21

111)

HAY

HAOb, H51 49 24.5 (t) 1

1H) 47, 48,50, 51 H48

32
HO

1H T,
4

O

H4ﬁ48

87,07 (d,

H36 45

.9 (d) 1.71 (%?

RS

HE%"L

1H)

7.8 Hz,
157. 3

(s)

4 (m *
- H29,
(t)

H) 27,
2.9, 9.5,
3.7 1H
139, 43

1H) 37, 38, 41, 43

38,42 1139, H41 41 126.2
|H) 39,43 H40, H42 42 127.9 (d) 7.22 (dd, 7.8, 7.8 Hz,

IH) 37, 38, 39, 41 H42

i sol euci ne 46 -
47, 52 HA7 47 56.6 (d) 4.04 (dd, 5.9, 7.8, 7.8 Hz,
111) 47, 49, 50, 51 H47,

0H49b H50 1.10 (m
34 36

‘11,38

5 Table 8 'H (600 MHz), *C (125 MHz) and COSY
NMR data for Compound 8 in de-DMSO
Atom No BC (multy " (aalt, J Hz) COSY
N-Methy!
tryptophan
1 n.o, - -
2 60.8 (d) |4.65(dd, 2.6, 9.9 Hz, 1H) H3a, H3b
3 219() |2.73(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) HS
7 n.o, - -
8 111.5(d) |7.23(s, 1H) -
9 n.o. - -
10 n.o. - -
11 103.4(d) |6.94(s, 1H) -
i2 n.o. -
NMe 274 (9 |190(s, 3H) -
Leucine

O



50 11.1 (q) 0.83 (t, 6.8 Hz, 3H) 48,49 1149a, H49b WO 2005/ 039617

PCT/ SE2004/ 001568 33 151 15.6(q) 47, 48Ej 49 H48 d5f2 173.8 (s) I

] 0.82(d,6.8Hz,31-1) | 'Chemcal shifts determ ne ro cl ear
LSperfweNﬁ%”m&%ﬁﬁbund 8 Nr43 NO2NO 52H~ 5 34 36n}€¥%¥5§$¥¢§%&4 38 4
\40 3 1 O/ 2542 1 OHI5b5 Cl1 95 Table 8 1H (600 MHz), 13C (125 MHz)
and COSY NWR data for Conpound 8 inﬂG-DMSO AtomNo "C (rmult)" "H (mull,
JHz) COSY N-Methyl tryptophan 1 n.o.” 2 60.8 (d) 4.65 (dd, 2.6, 9.9 Hz, 1H)
H3a, H3b 3 21.9 (t) 2.73 (m 1H) HZ, H3b - 3.08 (m 1H) H2, H3a 4 n.o. - 5

124.7 () 6.87 (f, 1,9 Hz, 1H) H6 6 10.66 (bs, 1H HS 7 nFE. 8 111.5 (d)
7.23 (515 LH -9 n472'(a) i 4?193 (t?da,%'g, 4.9, 9131321?;% 4 gg«?a H616h?§20( s, 1 - 12 no. -
16 3708 |-0.50(dd,9.8,9.8Hz, 1H) H15, H16b, H17
0.91 (m, 1H) Hi5, H16a, H17
17 24.9(d) [1.40(m, IH) H16a, H16b, H19, H18
18 19.5{(qy |0.22(d, 6.8 Hz, 3H) H17
19 22.3(q) ]0.36(d, 6.8 Hz, 3H) H17
20 - 8.40(d, 4.8 Hz, 1H) HiS
isoleucine
21 n.o. - -
22 55.8(d) |3.93(dd,7.8,8.2Hz, 1H) H23, H27
B 23 37.0(d) |1.72 (m, 11) H22, H24a, H24b, H26
‘;:' 24 24.2 (1) 1.08 (m, 1H} H24b, H23, H25
1.30 (m, 1H) H24a, H23, H25
25 12.0(g) [0.82(d, 7.0 Hz, 3H) H24a, H24b
26 15.7(g) {0.83(d, 7.0 Hz, 3H) H23
27 - 6.70(d, 6.9 Hz, 1H) H22
lysine
28 n.0. - -
29 54.3 (dy {3.85(ddd, 5.9, 6.8, 6.8 Hz, 1H) H30, H35
30 31.8(ty |1.54(m, 1H) H29, H30b, H31a, H31b
1.72 (m, 1H) H29, H30a, H31a, H31b
31 249() |1.40(m, 1H) H32, H31b, H30a, H30b
[.10 (m, 1H) H32, H31a, H30a, H30b
32 28.1 () | 1.40(m,2H) H3la, H31b, H33a, H33b
33 38.0() ]2.80(m, 1H) H32, H33b, H34
3.55 (m, 1H) H32, H33a, H34
o 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¢) |2.73(dd, 11.7,11.7 Hz, 1H) H37, H38b
3.37(dd, 29, 11.7 Hz, 1H) H37, H38a
39 n.o. -
40 128.3(d) | 7.05 kd, 7.8 Hz, [H) H41, H42
41 128.0(d) [7.19(dd, 7.8, 7.8 Hz, 1H) H40, H42
42 1259(d) {7.14(t, 7.8 Hz, 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, IH) H37
46 n.o. - -




NMe 27.4 (q) 1.90(s, 3H) - Leuci ne WD 2005/ 039617 PCT/ SE2004/ 001568 34 14
no. - 15 47.4 (d) 4.18 (ddd, 2.9, 4.9, 9.8 Hz, |H) Hl6a, H16b HZO 16 37.0
(t) -0.50 (dd, 9.8, 9.8 Hz, I|H) HL5, Hl6b, H17 0.91 (m 1 H S Hlsa, HL7
17" 24.9 WO2005886{ty 1H) Hl6a, Hl6b, H19, H18 18 19.5 E&F 5@2%’2"’(’&?“86 8 H,®
3H) H17 19 22.3 (q) 0.36 (d, 6.8 Hz, 3H) HL7 20 - 8-40(d, 4.9Hz, IH) His

i sol eucine 21 n.o. 22 55.8 (d) 3.93 (dd, 7.8, 8.2 Hz, 1H H23, H27 23 37.0
(d) 1.72 (m 111 H22, H24a, H24b, H26> 24 24.2 (t) 1.08 (m 11-1) H24b,

1123, 1125 1. 30 (m 1H) H24a, 123, H25 25 12.0 (q) 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, 1 H H22

| ysi nel‘%‘%‘“‘ﬁ"o 29|54.3 (d) 3.85 (ddd, 5.9, 6|8, 6.8 Hz, 1H) HBO, H35 30 31.8
(t) 1|88 (m 111) H29, HIOB(W $BHmIMH3LbL 1. 1¥44m 1H) H29, HBOa, H3la, H31b
31 24. Qs(ll'.)) 1. 40] (631 40H612,49l—681,E|)z 130a, KE@huds 10 (m éH) H32, H3(1a5
H30a, |H30b 32 28. 2H) H3la, HB 3b B3 38.0 (t) 2.80
(m 111 H32, H3B %sé&dh 1”@@“&1 | H) H32 msgpﬂﬁgﬁﬁbﬁ 3 (dd, 1.2, 8.8
Hz, 1HF% H33a, H33b Zé%(% )6.8 Hz, HiBE00, B | o am né 36 n.o.

D=

1 01 (m, 1H) HSOa., H49, H51
51 11.4(g) |0.79 (t, 6.8 Hz, 3H) H50a, H50b
52 15.8(q) |0.79 (4, 6.8 Hz, 3H) H49

53 n.0. - -

*Chemical shifts determined from 2D heteronuclear experiments
j/
S S
HO o
k( NH
HN\15/U\ j/

19

n.0. = not observed

Compound 9 _ o

5 Table 9 'H (600 MHZ), *C (125 MHz), HMBC and COSY
NMR data for Compound 9 in dg-DMSO
Atom No BC (mult)* 'H (mult, J Hz) ¥ Jen correlations | 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(H) ]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
& 10.66 (bs, 1H) 4,5,7,12 Hs
7 130.2(s) |- -




37 54.5 (d) 4.58 (ddd, 2.9, 8.8, 11.7 Hz, 1H) H38a, H38b, HA5 38 37.4 (t)
2.73 (dd, 11.7, 11.7 Hz, IH) H37, H38b 3.37 (dd, 2.9, 11.7 Hz, 1H) H37, H38a
39 n.o. 40128 3 (d) 7.05 (d, 7.8 Hz, IH 1141, HA2 41 128 0 (d) 7 19 (dd,
7.8, 7.8VD20MU9UAG 4o 42 125.9 (d) 7.14 (t, 7.8 HzPCTRF20048015685 43
128.0 (d) 7.19 (dd, 7.8, 7.8 Hz, 1H) H42, H44 44 128.3 (d) 7.05 (d, 7.8 Hz,
1H) 1-143,1142 45 - 8.68 (d, 8.8 Hzgglli) H37 46 n.o. WD 2005/ 039617

PCT/ SE2004/ 001568 35 isol eucine 47°- 6.29 (d, 8.8 Hz, 1H) H48 48 56.3 (d)
4.01 (dd, 4.9, 7.8, Hz, 1H) H47, H49 49 38.3 (d) 1.71 (m 111) H48, H50,

H50b, 1§52 50 22) 844y 37384 H HS50b, HAR, d"gzl 1.01(m 1H H50@p, H49,
H51 %1 11.4 (q) 0,9 (|, 6.8 Hz, 3H) H50a, dHéO 52 15.8 (q) 0.79 (d, 6.8
Hz, SH% H49 53 h. 62%®nénmical shifts deterfii ned from 3D het er onuc| ear
experillents n.o|l ¥5A6t [observed Conpound 9|3 s:r4 H H-30 32 HN|4g/ NO
52 TT{85 34 |1 3p 100.7@B (885, HN O 45 40 MTkl44 / HN.1ls 13 25 i[3 42
12 126.1(s) |- . .
NMe 274(9) | 1.91 (s, 3H) 2,14 -
Leucine
14 1725() |- - -
15 46,7(d) |4.22(ddd, 2.9,49,9.8Hz, I1H) |- H16a, H16b, H20
16 374() |-0.49(dd, 9.8,98 Hz, 1H) 18 H15, Hi6b, H17
0.95 (m, 1H) - H15, H16a, H17
. 17 23.1(d) |1.40 (m, 1H) - - H16a, H16b, H19,
o ' Hi8
18 19.7(@) {0.25 (4, 6.8 Hz, 3H) 16,17, 19 H17
19 22.3(g) |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, 6.9 Hz, 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 He, 3H) 23,24,25 H24
27 - 6.86 (d, 6.9 Hz, 1H) 28 H22
lysine
28 1722() |- - H30, H35
- 29 54.4(d) |3.88(ddd, 59,68, 6.8 Hz, 1H) | 28,30,31 H29, H31a, H31b
. 30 32100 | 1.54 (m, 2H) - H30, H31b, H32
3 20.2¢t) | 1.40 (m, 1H) - H30, H3!a, H32
1.10 (m, 1H) - H30, H22a, H23
32 28.1(8) | 1.42 (m, 2H) . H31a, H31b, H33a,
H33b
33 383 (1) |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(dd, 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,H3%a
39 1383(9) |- - -




19 17 11 5 rHONH 7 C 5 Table 9 'H (600 MH), 13C (125 M), HVBC and
COSY NMWR data for Conmpound 9 in d6-DVSO Atom No "C (nutt)" "'H(mutt, JHz)-
2&TCH correl ati ons COSY N Methyl tryptophan 1 169.5 (sl) 2 60.8 (d) 4.69
(dd, 2.6WA@ORYI7 1) 1 H3a, H3b 3 21.7 (t) 2.76 (m POHYSER0W003%8Lp  143p
3.04 (m 111) 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, 1 H 4,5, 7, 12 H5 130.2(s) - WD 2005/039617

PCT/ SE2004/ 001568 36 8 111.8 (d) 7. (s, 1H 9,10,12 9 115.8(s) - 10 145.9
(s) 11 102.7(d) 6.99 (s, 1H) 4,7,9,10 12 126.1(s) NVe 27.4 (q) 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)
Hi6a, |#6b, H2O | 18%3%) 47084806148 (dd, 9.8)%%™*8 Hz, | HHHMEMH S, Hieb, H17
0.95 (M 1H - HI5!2ORbY72HIZSOR. 2B 1H d) 11#04(m | H) HM6ae2HLGb, |H19,  HL8
18 1917, (q) 0. 25| (thssfy 8 iz, 53k, 16, 17, 19|kl 19 22. 3 sA)ud @ (d, 6.8 Hz,
3H) 14, 17, 18 HL7 i
43 1292 (d) |7.23(dd, 8.0, 8.0 Hz, 1H) 39, 41 H42, H44
44 128.7(d) |7.08 (d, 8.0 Hz, iH) 40, 38, 42 H43, B42
45 - 8.71 (4, 8.8 Hz, 1H) 1 H37
46 157.0(s) |- - -
isoleucine
47 - 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) - Ha8, H50b, H50a,
H52 o
50 246(t) |1.35(m, 1H) 48, 49, 51,52 HA49, H50a, H50b,
H51
1.10 {m, 1H) ' 49, 51, 52 H49, H50a, H50b,
H51
51 11.7(q) |0.86 (t, 6.8 Hz, 3H) 49, 50 H50a, H50b
52 158 (q) |0.85 (d, 6.8 Hz, 3H) 48, 49, 50 H49
33 173.8(s) |- - -

*Chemical shifts determined from 2D heteronuclear experiments

4
H H H
j/ NusN._ R _A N __o
0 ;§
0 HN

HO o 37

151 n 0 _ O 4 39
,\13- » 0 1 43
HIJ\LS/U\ ..

Compound 10

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



20 - 8.47 (d, 4.3 He,
(td, 7.8,
23.3 (d)
3H) 23,2
(d, 6.

6.9 Hz

9 Hz, 1H)

4‘%’9%‘#5\%‘%‘2‘

28 H22

1H) 21 H15

| eucine 21 173.5 (s)
1H) 21,23 H23, H27 23 39.7 (1) 1.46 (m 2H
111) 15, 16 H23, H25, H26 25 21.6 (q)
6 22.8 (q) 0.88 (d, 7.0 Hz, 3H)

22 50.7

0.82 (d,

(d) 4.03

H22, 1124 24

7.0 Hz,

23, 2XCTHEEEHNISNY - 6 86

| ysine 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, jBla, H31b 30 32.1 (t) 1.54 (m 2H) -
H30, H31b, H32 31 20.2 (t) 1.40 (i’ 111) H30, H3la, H32 1.10 (m 1H) H30,

H22a, H23 32 28.1 (t) 1.42 (m 2H H3la, H31lb, H33a, H33b 33 38.3 (t) 2.84
(m 1 , - 24 Z (dd, 1.2,
7.8 HF_, Pigjn Mo H33a%, (3 35 - FeimaB/HR 6 g |1pJe poaplations [B@SY phenﬁl ani ne 36
171. 4(®Meyd 7 S&.[5 (d) 4y52Z2 (ddd, 279, 8.8, |[IL.7 Hz, IH] 36 H38a, H38b, H45
38 37]9 &%%%2.74 (dd, 11.7,13.7 Hz, 111) 39, 40, 44 H3y, H38b 3.5%5 (dd, 2.9,
13.7 —9? 28,[27, 30, 31, 38 H27, H38a 39 138.3 (s) WD 2005/039617
PCT/ SE2004/ 001568 198940 128. 7 (d) 7.08 (d,["8.0 Hz, 1H)- 42,44 1141, H42 41
129. 2|%d) 7.23 (|ddse8d)0, 4.8.@4, 2 10.1HHH) 39, 43 1144 14, HARM4 PHR2@H6 (d) (7. 17 (t,
8.0 Hpz 111) 40,| 441411)24HR, 1540, HA4  43,1029.2 (d) Jy2g dd, 8.0, 8.0 Hz,
111) B9,41 1142, H44 44 }%&mﬁHSd) 7.08 (d, %y@skt’ 1H) ﬁQH&§8’ 42 11- 143, H42
4 1093() |- -
5 126.1(d) | 6.89(d, 2.0 Hz, 1) 4,712 H6
6 - 10.68 (bs, 1H) 4,5,7,12 H5
7 130.5(s) |- - -
e 8 111.8(d) |7.26 (s, 1H) 7,9,10, 12
~ 9 115.8(s) - -
10 1462 (s) |- - -
1 103.4 (d) |6.98 (s, 1H) 4,7,9 -
12 126.8(s) |- -
NMe 27.3(q) | 1.97 (5, 3H) 2,14 -
Leucine
14 1719¢s) |- - -
15 46.8(d) |4.21(ddd,29,49,11.7Hz, 1H) |- Hi6a, H16b, H20
16 37.2() [-0.48(dd, 11.7, 11.7 Hz, 1H) - H15, H16b, H17
0.95 (m, 1H) - H15, H16a, H17
17 233(d) | 1.40 (m, 1H) - H16a, H16b, H19,
Hi8
18 19.5(9) |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
leugine
21 1729(s) |- - -
22 57.7(d) |3.77(dd, 6.8, 7.8 Hz, 1H) 21, 23,24, 25 H23, H26
23 29.8(H) | 1.88 (m, 2H) H22, H23, H24
24 18.9(q) | 0.84 (d, 7.0 Hz, 3H) 22,23,25 H23 '
25 189(g) |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,5.9,6.8,68Hz, IEL) | 20,28,29,45 H29, H34
29 3L5(1) | 1.54 (m, 2H) - H28, H30a, H30b
30 202(t) | 1.40 (m, 1H) - H29, H30b, H31
1.10 (m, 1H) - H29, H30a, H31
31 282(t) |1.42 (m, 2H) H30a, H30b, H32a,
H32b




45 - 8.71 (d, 8.8 Hz, 1H 1 H37 46 157.0 (s) isoleucine 47 - 6.26 (d, 8.7
Hz, 1H) - H48 48 56.9 (d) 4.03 (dc, 5.9, 7.8, 7.8 Hz, 1H) 46,49,50, 52, 53
1- 147, H49 49 37, 6&d) 1.70 (m 1H) - H48, H50b, H50a, H52 50 24.6 (t)
1.35 (m WORPUSHF6149) 51 52 HA9, H50a, H50b, H51 1. 10 RGWSEWH40PSE1 52 -

H49, H50a, H50b

52 15.8 (q) 0.85 (d, 6.8 Hz, 3H) 48,

1151 51 11.7 (q) 0.86 (t,

6.8 Hz, 311) 49, 50 1150a, H50b

69, 50 H49 53 173.8 (s) 'Chem cal

shifts determ ned from 2D het eronucl €ar experinments Conmpound 10 4 N,~1/N O
2rt-] 34 33 35 HOOO—INO4~~ 37 25 . OO4NtI 39 21 0143 RNs, | 41
ézgYBrﬁwé 3a5§ f %%jo %HgiéﬁPLedéODwgcf 2005303961$&é§??ggg 17%gféggd
38 At&nmNo I T ( t CHIEAR D) Hz) 1 Jaa3&éée|at|on< aJﬂPN@1hy|

33 - 7.46 (dd, 1.2, 7.0 Hz, 1 H) H32a, H32b

34 - 6.41 (d, 6.8 Hz, 1H) 29, 28, 45 H28

phenylalanine

35 170.4(s) |- - -

36 54.1(d) |4.52(ddd,2.9,88,11.7Hz, 1H) |35 H37a, H37b, H44

37 37.2(t) |2.72(dd, 11.7, 13.7 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

40 130.4 (d) |7.37(d, 7.8 Hz, 1H) 42, 38 H39

41 1192(s) |- o

42 1304 (d) |7.39(d,7.8 Hz, IH) 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) - H36

a5 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, H492

49 25.1(%) [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(g) {0.83 (4, 6.8 Hz, 3H) 48,49 H49a, H49b

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.
5 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 HPL.C. 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
10 (DMSO 'H O 2.50 and *C 39.5 ppm). Mass spectra were measured on a Fisons VG Platform
II, using positive electrospray ionisation mode. The elution solvent was a mixture
acetonitrile/water 50% at 0.1 ml/min.

Animal Material



ERESAERTNN o bt

tryptophan 1 169.8 (s) 2 60.9 (d) 4. 66 (dd 2 9, 10 7 Hz, 1H) 1,3,4, 14,
13-Nve H3a, H3b 3 21.9 (t) 2.77 (m 111) 2, 4, 5 H2, 113b 3.07 (m 1H) 2,
4, 5 H2, H3a 4 109.3(s) - 5 126.1 (d) 6.89 (d, 2.0 Hz, 1H) 4, 7, 12 H6 6
*10. 68 @Ry2004hBosts 5. 7, 12 H5 7 130.5(s) - 8 111.8 pcisia08fodises 1H)
7,9,10,12 9 115.8(s) - - 10 146.2 (s) - - 11 103.4 (d) 6.98 (s, 114) 4, 7,
9 - 12 126.8 (s) - - - Nwe 27.3 (q) 1.97 (s, 3H 2, 14 - Leucine 14 171.9(s)
15 46.8 (d) 4.21 (ddd, 2.9, 4.9, 11.#Hz, 11H) - Hl6a, Hl6b, H2O 16 37.2
(t) -0.48 (dd, 11.7, 11.7 Hz, 1H) - H15, Hi6b, HL7 0.95 (m 1H - HI5,
Hl6a, H17 17 23.3 (d) 1.40 (m 1H) Hl6a, H16b, HI9, H18 18 19.5 (q) 0. 27
(d, 6.8 Hgix %b% elﬁbmﬁgs oflanld Jz%péf%g ﬂa§el[a€’c) v&érééolﬁéétedﬁeﬁSC@B&&i)m%%t 17, 18
H17 20 - 114)" 1 H15 leucine 21 172.9 (s) 22
57.7 (@uisg. G’bﬁc(ingj Su@slane Eoﬂst,l—ﬁ],d H&f)FeﬁrmeaaﬂQEamBRee&QuE&MdB (t) 1.88

0 S bk bl oo gl Gy B GG 512
28 H22 31¥8§19)%vetd lotgéd 4t ths Queensland Museum, Brisbane, Australia.

5 Exiraction and Isolation

The freeze-dried sponge materials (529 g) were ground and exhaustively extracted
with methanol to afford six methanol exiracts. The methanol crude extracts underwent a series
of partitions: MeOH/n-hexane, H,0:MeOH(4:1)/DCM, H,0O: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

S~ 10 layers were combined for all six biota and then partitioned with H,O/butanol. The activity was
in the butanel layer (900 mg), which then underwent countercurrent chromatography
{H,0/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

15 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.

20 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 ", ¥C,
gHSQC, gHMBC, and gCOSY experiments.

Compound 11



28 54.5 (d) 3.84 (ddd, 5.9, 6.8, 6.8 Hz, 111) 20, 28, 29, 45 1129, H34 29
31.5 (t) 1.54 (m 211) - H28, H30a, H30b 30 20.2 (t) 1.40 (m 1H) H29, .
H30b, H31 1.10 (m 114) - H29, H30a, H31 31 28.2 (t) 1.42 (m 2H) - H30a,
H30b, H33gQ 206%3Rb6 1O 2005/ 039617 PCT/ SE2004/ 001568 39 %ﬁ@l&‘,ﬁo-‘l&ﬁ%& 865 (m -
IH) - H31, H32b, H33 3.57 (m 111) 30,31 H31,1132a, 1133 33 - 7.46 (dd,
1.2, 7.0 Hz, 11-1) 35 H32a, H32b 34 - 6.41 (d, 6.8 Hz, 1H) 29, 28, 45 H28
phenyl alanine 35 170.4 (s) 36 54.1(4) 4.52 (ddd, 2.9, 9.8, 11.7 Hz, 1H) 35
H37a, H37b, H44 37 37.2 (t) 2.72 (dd, 11.7, 13.71H) 36, 38, 39,43 1136, 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, 111) 37, 41, Eps Hgo 40 130. 4 (qm 7.37 (d, 7.8 Hz, 111)
42,38 11.39 41 1 8 Hz, 1H) 40, 38 H43
43 131.4 (d) 7.081 -881(d, 8.8 Hz, 1H)
- H36 45 157.3(s '11) 45, 47 1147 47
57.2 (d) 4.04 (dd, ==

37.2 (d) 1.70 (m 1#8p H47 9 25 1 (4g)/1. (g 1H) 47, 48, 50,

51 H49a, H48, H50 1.07 1T s D 50 11.4(q) O0.83
(t, 6.8 Hz, 3H) 48,49 H49a H49b 5:];11 8 Hﬁ 3H) 47, 48, 49
H48 52 174.5 (s) - aChem cal ftHNj pAES T & onucl ear

experinents 3

Table 11 'H (600 MHz), 1*C (125 MHz), HMBC and COSY
NMR data for Compound 11 in de-DMSO

Atom No BC (multy “TH (mult, J Hz) %3 Jon correlations | COSY

N-Methyl

tryptophan

1 n.o, - - -

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

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

4 n.o. - - -

5 108.9(s) | - _ - -

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

7 130.8(s) |- . - o

8 111.0(d) | 7.05 (bd, 8.0 Hz, 1H) 12,10 )30

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

10 150.8 () | - . -

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

12 128.1(s) | - . -

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() | 032 (bt, 11.0Hz, 1H) 15 H16b, H17
0.96 {m, 1H) - H15, Hi6a

17 224(d) | *1.42 (m, 1H) . .

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




EXAMPLE 2 This Exanpl e describes the isolation of Conmpound 11.
Procedures Water was MIIli-Qfiltered, while all
BDS basic 8 SuM 21.2

Experi nent al
used were Omi s

ol v.

A Ry

persi |

5 Gener al
ot her

sol vent s
col um

vere used"PEPOYBMIAr ati ve HPLC. NVR spectra were recor 3@%3006{/“%*@ an I nova

600 or 500 MHz NWR spectroneter.
shifts were calculated rela
2.50 and 13C 39.5 ppn). Mass spectra

chem cal

e

Sanmpl es were

di ssol ved i n d6- DVSO and
e to the solvent peak 10 (DMSO IH ~
re measured on a Fisons VG Pl atform

11, using positive el ectrospr ay ionisation node. The elution solvent was a
mi xturg,. acetonigri er 50%af 0.1 m/ 'n Ani mal NMateri al WO
2005/0359617 PCT/ Eﬁ%ﬁ@/ %6 9%‘03 i X spong sgnlﬁl es of ndi daspopgi a
flabel ] #@a were ¢ol | ect g3y, BCUBA) di vi ng af 14 Qut er Gngeribng, Sunspi ne
Coast , | fJid.Reef, |Fairfax |Is and Chauvel Reef, Queenslard, Austral|a and
vouchef sanples (G31510 G314580, G314025,} G315402, G318260, G31f513) were
| odged| &t the Queehdf&hd Museum Brisbane, JAustrali a. %‘Extracti on| and
I sol at|mn The freezer@ ijexbogpanganyat eri al s| £3589 g) werjengmeund ang
exhausiiyvely extia h t hanol to affgqrd six net extratcts. The
met hana%3 crude e t?%i? s g?l nt a series |of partiti cqg %ﬁqf hexane,
H2O Me[CHM( 4: 1)/ %$P0: (19) / Et OAc. Biopctivity wgdlgpesadlsi njt he
H20: MepPH(4: 1) and Et CAc [:ayghsi The H20: Me 4:1) and Bt g0 | ayprs were
conmbi ngd for all |£2P t ?ndi‘%hen partitijpned wth H30/ but anol he
activit9 was in]tA&*Butldhd ef) (900 mg)} 2t ch t her] HafrdEhent
countef#urrent c r@fﬁa(n)o r@pKWGGI{d-m MeOH/ Et (4:1:5) }{,2zpper | aypr nobile
phase Jhe very ¢arly el Lﬁ—;g ﬁ_%l ons, 24, were gqpbined (32p ng) and
artitjoned n-hexane: Et OH: H20 (1:1: 1 ). The biqactive aquepus | ayer
( 0 np¥*Ras then chro tographed further by counter current 15
chromat zigr aphy {(CHek@) MeOH H20 (7:13:8)), Jower layer [npbile phasge. The
early plyting a t|5y3edfra§3g s, 642 re,.combi ned t i ng of
materifl. This u () ¥d9 ? pl,(l)l‘%lglei(,:\it 2ogn step by %ﬁ%d%?ﬁy%pser i1 BDS
C18) upthg a 30 'r?l?-@OII\)ES@{PéIfDadl ent from|+H20 (cont ai[Alhg3% TFA) to MeCN
(contal ning 1% TkA). Thijsiesighmed 0.4 ng of | Conpound 1ipehwini Ng af ter 18.2
mns. P , Conpound 11. Mg (4 )tl ve ESI)) [MH + mz 1(%:33. 0 (100),]1004. 4
(72), h0o5.4 (75), **180d. 9 ? %‘ "H and 13d NVR (d6- DVBF™ see Table 11.
1.25 (m, 1H) - H30b
32 266 | 1.38 (m, 1H) - H33b
1.41 {m, 1H) - .
33 378 | 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 54.7(d) | 4.50(ddd, 11.7,9.0,49Hz, 1}) |- H38a, H38b, H45
38 36.5(5 | 2.62 (bt, 13.0 Hz, 1H) |39 H37, H38b
*3.23 (m, 1H) 39 H37, H38a
39 130.0(s) | - -
40 128.5(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
44 128.5(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




Conmpound 11 was also identified as a cyclic peptide after detailed studies,

i ncluding 'H 13C, ¢gHSQC, gHMBC, and gCOSY experinents. Conpound 11 WO
2005/ 039617 PCT/ SE2004/ 001568 41 HH H 51j, 4735 OHN27 %E%Q J@,\S Oz 154
04 0 4AWWD2@05A89GH743\41 H NNN'"" 3 1\ Br OH HO 1 4 N§TEEMPLPe 11 1H
(600 MHz), "C (125 MHz), HMBC and COSY NMWR data for Conmpound 11 in d6- DMSO

AtomNo C (rmull)” H (nolt, J Hz) 2J correlations COSY N Methyl tryptophan
| no. - 2 60.0 (d) 4.70 (bd, 10.8 , 1H) 113a, H3b 3 22.4 (t) 2.71 (dd,
14.5, 10.8 Hz, 1H) 132, H3b 3.14 (d, 14.5 Hz, 1H) H3a 4 n.o. 5 108.9(s) 6

- 11.3 7(5, 1H) 4, 7,12 T 6.96(&,%.0%&”,9353( s) - -3 8 111.0 91)18 7.05 (bd, 8.0 Hz,
111) 48 10 H0 53.4(d) |4.36(ddd,8.0,7.5,52Hz, 1H) | 56,49 H49a, H49b, H47

49 37.2(t | 2.86(dd, 13.8, 7.5 Hz, 1H) 56,55,51,50,48 | H48

2.99 (dd, 13.8, 5.2 Hz, 1H) 56,55,51,50,48 | H48

50 1375(s) |- - -

51 129.0(d) | 7.16 (d, 7.5 Hz, 1H) 53,49 H52, H54

52 1280(d) | 7.27(t, 7.5 Hz, 1H) 50 H51, H55

53 1262 (d) | 7.20 t, 7.5 Hz, 1H) 51,55 -

54 128.0(d) { 7.27 ¢, 7.5 Hz, 1H) 50 H51, H55

55 120.0(d) | 7.16 (d, 7.5 Hz, IH) 53,49 H52, H54

56 173.8(s) | - . .

OH - 8.71 (s, 1H) ; . o

OH - 9.13 (s, 1H) - -

* Chemical shift estimated from 2D NMR experiments
1.0. = not observed.
EXAMPLE 3

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

High resolution mass spectra were recorded on a Micromass 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

Synthesis of Compound 12



R Rt s 0 e = e

9 111.8 (d) 6.60 (bd, 8.0 Hz, 1H H8 10 150.8(s) 11 101.8 (d) 6.82 (bs, 111)
7, 10 12 128.1 (s) Nve 28.5 (q) 2.10 (s, 3H) 2 - Leucine 14 172.4(s) 15
46.8 (d) 4.16 (m 111) Hl6a, H16b, H2O 16 36.6 (t) 0.32 (bt, 11.0 Hz, 1H) 15
Hi6b, H1AwO0.206/06981711-1) H 5, Hl6a 17 22.4 (d) ~1.42 (RCTHEER004061569. 0 (q)
0.22 (d, 6.6 Hz, 3H 16,17,19 H17 WD 2005/ 039617 PCT/5E2004/ 001568 42 19
22.1 (q) 0.41 (d, 6.6 Hz, 3H) 16, 17, 18 HL7 20 - 8.38 (d, 4.8 Hz, 1H 14
H15 Isoleucine 21 171.6(s) 22 55.746d) 3.99 (t, 6.8 Hz, IH) 23,26 H23, H27
23 35.7 (d) 1.76 (m 111) 21 H22, H24a, H26 24 24.7 (t) 1.10 (m 114) H23,
H24b, H25 '1.44 (m 1H) H24a, H25 25 11.2 (q) 0.85 (t, 7.2 Hz, 3H) 23,24

1124a, H24b CetfipothdA2(vwl d #bcofling #dz litstdhud 2rddeddre? ﬁaﬂ@B&iﬂl J8 Hz,
1H - H22 Lyfuﬁ%e 28 17281961(%2 g uggg 5413 Zp?r, 85 gj%ars7 0, 533@5 0 Hz,

| H) 28 Qrao&hemz3897.1435619596208) withrthe iolkavv(xgrrn catiop m%uﬁargif\% -(m 1H) -

N TRE TV N TNt 1 WM W X
amine was coupled with N°-(4-nitrophenyloxycarbonyl)-N°-(9-fluorenylmethoxycarbonyl)-D-

5 lysine allyl ester. Fmoc peptide synthesis continued on the side chain of the lysine residue
using Fmoc-L-Ala followed by Fmoc-L-N-MeAla, Fmoc-L-Leu and Fmoc-L-Ala. Allyl ester
and Fmoc removal was followed by cyclization and finally cleavage from the resin/linker.
Purification of the residue by reversed-phase HPLC (Ace C8 column, linear gradient
5%->95% MeCN in 0.1 M aqueous NH4OAc) gave Compound 12 (1.8 mg, 1.3%).
C 10 'HNMR (500 MHz, ds-DMSO0): 1 9.2 (broad s, 1H), 8.66 (d, 1H), 8.52 (d, 1H), 7.4-8.0
(broad signal, 4H), 7.47 (dd, 1H), 7.10 (d, 1H), 6.56 (d, 1H), 6.08 (d, 1H), 4.77-4.83 (m, 1H),
4.70-4.77 (m, 1H), 4.23 (qd, 1H), 4.07 (gd, 1H), 3.88-3.98 (m, 1H), 3.65-3.75 (m, 1H), 3.47-
3.52 (m, 1H), 3.03 (broad t, 2H), 2.71-2.78 (m, 1H), 2.52 (s, 3H), 1.78-1.84 (m, 1H), 1.68-
1.79 (m, 1H), 1.30-1.65 (m, 12H), 1.15-1.23 (m, 2H), 1.18 (two d, 6H), 0.94 (d, 3H), 0.93 (d,
15 3H), 0.89 (4, 3H), 0.88 (d, 3H).

HRMS (ESI) calculated for Cs;HsoN10Og 711.4517 (M-+H)*, found 711.4525.



3.52 (m 111) H34, H32a 34 - 7.35 (n1 111) - H33a, 1433b 35 - 6.48 (d, 7.0
Hz, 1H) H29 ~Tyrosine 36 to. 37 54.7 (d) 4.50 (ddd, 11.7, 9.0, 4.9 Hz, I'll)
- H38a, H38b, H45 38 36.5 (t) 2.62 (bt, 13.0 Hz, 111) 39 H37, H38b '3.23
(in, 1H WiD2008939%6HB8a 39 130.0 (s) - 40 128.5 (d) 6. 8PCTHE20P401368 111)
38,39,42 HA1 41 114.8 (d) 6.62 (d, 7.5 Hz, 1H) 40, 42, 44 HA0 42 156.0(s)
- - 43 114.8 (d) 6.62 (d, 7.5 Hz, 1 40,42, 44 HA4 44 128.5 (d) 6.87 (d,
7.5 Hz, 1H) 38, 39, 42 H43 45 - 8.54°(d, 9.0 Hz, IH) - H37 46 n.o.
Phenyl al ani ne WD 2005/ 039617 PCT/ SE2004/ 001568 43 47 - 6.26 (d, 8.0 Hz, 1H)
H48 48 53.4 (d) 4.36 (ddd, 8.0, 7.5, 5.2 Hz, 1H) 56,49 H49a, H49b, H47 49
37.2 (t) 2 86 (dd, 13.8, 7.5 Hz, BXANPLE4 51 50, 48 H48 2.99 (dd, 13.8,

e, 11y i e il b aibedif Ciphyics RO’ o0 51 et 5o
126. 2 , 1H) 51,55 - 54 128.0 (d) 7.27 (t, 7.5 Hz, 1H) 50

H51, ggfﬁltérﬁ%d?telﬁ (d, 7.5 Hz, 1H) 53,49 H52, H54 56 173.8 (s) OH
- 8. 7%%, 1H) - - a Chenmical shift estimated from 2D NWR

experi ments n.o. = not observed. Intermediate A

HN \/\/N

HN

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)-OAlly! which was dried on a high vacuum line for 2 h to remove all traces of
10 TFA. 2-Chlorotrity! 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 uL, 5.64 mmol) in DCM (10 mL) was added and the reaction mixture shaken
for 1 h. Further DIEA (1.46 g, 1.95 mL, 11.3 mmol) was added to the resin and the reaction
mixfture shaken for a further 1h. Methano!l (1 mL) was added to end-cap any unreacted resin o
15 and the reaction mixture shaken for a further 1 h. The resin was filtered and washed with
DMF (2 x 5mL), 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:
¢y 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 m1.) and DMF (4 x 5mL).
20 (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
25 (0.975 mL, 5.6 mmol) 20 min. (¢} Fmoc-Leu-OH (1.98 g, 5.6 mmol), HOBt



EXAMPLE 3 This Exanpl e describes the synthesis of Conmpound 12. 5 General
Experi mental Procedures High resolution mass spectra were recorded on a

M crornass LCT nass spectronmeter equipped with an el ectrospray interface

( LC- HRVI®YO 2008{038K measur ements were perforned on Vari 8ATA lSJR#) YOURtEs 400, 500
and 600 spectroneters, operating at 1H frequencies of 400, 500 and 600 M
respectively. NVR spectra were recorged in d6-DVBO with chem cal 10 shifts
gi ven in ppmw th the sol vent as in? rnal standard. Conpound 12 NH HHH
HZN N~""~N"N\~~N O HHOOOAINO. ~0 0O NH HN y Synthesis of Conpound
12 WO 2005/ 039617 PCT/ SE2004/ 001568 44 Conpound 12 was prepared accQrdi ng
to a |iterature(pio@8dubanpnky HATHHE: lér&él@mol) aanDéEA&Hw L, 1.ggnmopo

First coupl ed 14" R FLARE B Pl R 0P AR S0 D ARTUIORN TThe™T e

am ne was coupl gglutibh)11.2 mL) and DIEA (0.975 mL, 5.6 mmol) 20 min. Followmg alt
N- (4-ni trophenyl oxycarbonyl )-N(9-fl uorenyl nmet hox écar bonyl )-D 5 sine allyl
ester. Frnoc peptopuplingsihsiesinowasdiliered and washedavith E’[E:ﬁ’aﬁiﬁl'@‘f») W( ¢%ine -

resigdue using F

Fmoc-L-Ala. Al Yl ﬁ@@@&%@@%ﬁ@@ﬁﬁgg’%w@%h@gp k‘?ergﬁtﬁﬁgﬁ and
finally cleavagghd mnydﬂﬁetemeamylingro@eﬁas métdréd ﬁaﬁ)gtarbr@ﬁm Hﬁmll Bhiledest, by
rever sed- phase HPLC (Ace C8 columm,_ |inear Sgradl ent 5%195% MeCN in 0.1 M

aqueous NHLOAc) Afhoeurtingpwigrrrisomonit@edhy MS bypleavingipsmall apruntsggesing

STonal 411y, 7 AR W?@S&%ﬁ%ﬂa@%ﬂ%ﬁ% e ol o it nbtypg” °2
4 77 4 83 (m 1m)y,Ms4 70- 4 77 (m IH, 4.23 (qd, 1H) 4. 07 (qd 1H),

8 (m 3.65-3 (in 3.47- 3.52 3.03 broad t,
2111)0 Pgsq'l!tlczn q%Pct a1, 622&5124 (nsnolmrpg)d@eq*@lel(lﬁﬁ g,nl;4 mm)o in B

9 (m

19 193050 R f Db acer s P13l shodod et ol e 0 21,
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

15 mL) for 2 min. followed by washing with DMF (4 x 5 mL), DCM (4 x 5 mL), 10%
pyridinium hydrochloride in DCM:DMF (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)

20 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% TF A} and lyophilised to afford
crude Intermediate A (435 mg, 50% based on the 2-chlorotrityl resin). Purification by
RPHPLC (95:5 H;0 (1% TFA):MeCN (1% TFA) to 2:3 H,O (1% TFA):MeCN (1% TFA))
over 60 min afforded Intermediate A (0.417 g, 3.6 %).

25 b) Allyl-N’-[(9H-fluoren-9-ylmethoxy)carbonyl]-N’- {imino[(2.2.4.6,7-pentamethyl-2,3-
dihydro-1-benzofuran-5-yDaminolmethyl} ornithinate

Nz-[(9H-ﬂuoren—9-ylmethoxy)carbonyl]-Ns- {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

30 for1h. 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 KHSO,4. DCM (50 mL) was added and the phases separated. The



HRVS (ESI) cal cul ated for C32H59N1p08 711.4517 (M+H)+, found 711.4525. WO
2005/ 039617 PCT/ SE2004/ 001568 45 EXAMPLE 4 Thi s Exanpl e descri bes the
synthesis of Conpounds 1 and 13 to 16. Synthesis of Conpound 1 a) Synthesis
of I nter MRWHBINIT Intermediate A H HZNN O HNL O YOBCRSERMHQOB68N H TFA
(2 nL) was added to Boc-D-Lys(Fnoc)-QAllyl (2.86 g, 5.6 mmol) and left to
stand for 5 mn. The TFA was then renpved by a streamof dry nitrogen to
afford H D Lys(Froc)-QAl |yl which vw&E dried on a hi gh vacuumline for 2 h
to remove all traces of 10 TFA. 2-Chlorotrityl resin (1 g, 1.4 mol) was
pre-swelled in DCM (10 nmL.) for 1 h. The resin was drained and a sol ution of
H- D- Lysquenos phagaivag wasked3@itly DM €2 xritonl.) amtthcBmbijabergagics %ﬂldd,wﬁh64

Fur t hebtias ek i) #els (W55 Aitered B crifosnieafe oS s 4 Sesrd ABEN I e
reacti ﬂﬁor@h’@*}!ﬁfeﬂ%@&&ﬂﬁ gg K- Mﬁﬁ&{%z {42&(97 F{E&Bﬁ&%ﬁ& (2}3-%&@&5%%@% -

end-cap any reactéd res actlo m xture sh
furtheﬁ y])atmnél]hmth)é}mmlthmaiefasbwleméekszfm(\&’ﬁrmg,&1%!) DMF (2 x 5 nL), DCM (2 x

pept? MR 1eoF. é@b@wué Gt IO b éq?olrrb??{%s(?ri;'r Bpr'2 85°
e 7 W 7 K G 2 A e,

Ooupl i hﬁ) ABiH(h, K5 #.50r(bed,|J £H | 2HYS .21, srdmstmnmj iM(bddﬁle;gH)eagent

fol | om@é'?@gla%ﬁ&& éfgyhﬁp';g[ﬁr(ﬁg 3@3) %13 gﬁﬁggg %% ﬁﬁxa:{o the resin

| ut 0 5 6 ) 20 b) F N-I\/E-
fiu”df’?zﬂzl?é R A TP B RO T on 11,2 i) ahd DI EA 25 (0.

nL, 16. BONMR)(CPCLyi 125 ) Einb2.68,e18-2X:110 54935.69, 28.88,2509J, 40196343 VB, 47.36,
2005/ 0?1?% fﬁf%%%O%/ 8052656%811498 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.
o) Allyl-N°-[[(4-ethyl-2.2.6.7-tetramethyl-2,3-dihydro-1-benzofuran-5-
15 ylamino}(imino)methyl}-A-[(4-nitrophenoxy)carbonyljornithinate
Allyl-Nz—[(9H-ﬂuoren—9-y1methoxy)carbonyl]-N5-{imino[(z,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
20 (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 o
for 2.5 h, IM KHSO4 (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 (MgSQy,),
filtered, concentrated and the resulting residue purified by flash chromatography on silica gel
25 (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), 1.85 (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
30 Hz, 2H), 5.22(d,J10.5Hz, 1H), 5.29 (d, J 17 Hz, 1H), 5.86 (m, 1H), 6.25 (br s, 1H}, 6.33
(brs, 1H), 6.50 (br d, J 6.5 Hz, 1H), 6.90 (d, /7.5 Hz, 1H), 7.25 (4, J 8 Hz, 2H), 8.05 (d, J
7.5 Hz, 1H), 8.15(d, J8 Hz, 2H) .



(756 g, 5.6 mol ), HATU (2.13 g, 5.6 mmol) and DIEA (314 L, 1.8 nmmol) in
DMF (10 nmL) 3 h. (d) Frnoc-Ala-OH (1.74 g, 5.6 mol ), HBTU (0.5 M sol ution,
11.2 m.) and DIEA$0 975 nmL, 5.6 rnnol) 20 mn. FoIIovwngég0 cou.éélngs t he
resin wasverPS@3¥d’ and washed with DMF (4 x 5 nl) TRE 0’0%_? and DVF
(4 x SnL). Al couplings except for (c) were nonitored using the ninhydrin
test, coupling (c) was nonitored usig a bronophenol blue test. All
couplings were also nonitored by M 3 cleaving a snmall anmount of resin (5
ng) with 100 % TFA for 5 min, the filtrate fromthe resin was then anal ysed
by M5. 10 A sol uti on of Pd(PPh and di medone 96 g,

1aldm("jml)} NN D Bl 24 WiEg): B oS 1646, (555 35 T Dk Ho R0t Al gl 58310 ndn
T
et 13, 3‘52@5%%359 8 (o iga 20 R0 194492800, D eBopdd 4 T XLur e,

0. 5% DI 183,020 438945 %40i 75} 144,917, 11158 as A1 36206, A 566711 35004, 163.67) 163.800.6.(3 x 5 nl)
and Mg3x5rrL The resin was treated with 20 % piperidine in DMVF (2 x 10
15 nL) W8 (sitiva ESDIM-ORE dv/B$3%ashing with DVE (4 x 5 nl), DOM (4 x 5 ni),
10% :Pci)(fimo qydrochlorlde in DCMDW (1:1, 4 x 5 nm) and DW (4 x 5 nl),
A soluti’on %]e’yBroP (718 my, 1.54 mmol) and DIEA (1 nL, 5.74 mol) in

DCM DVF ( 1: TntchBediade AM49.9 a0 08tmbl) ayvas@idsolvad th DV (8 26{1)r a\l5nakeqtor 3 h
after which a ninhydrin test was negative. The CéC| iC peptl de,was cl eaved

from t hethyles2.6, 7bt9ﬁ@metbvh%ﬁtdlhy¢rwlmmm ¥ 1-8f-{4-h. The

(r:gzizgn}t,\f?grf’ él%en@%ﬁ)ﬁ%%@iﬁﬂgﬂ&% g%%-g\;ﬁ)eélal n %@k}b ﬁ%gq?@g% #‘Eﬁ?ébaggh F h| lised
t o af f oild 0.@6utiRol)ahe tirehaion rix(urd Stifed ata0bmhiaspaatire f31€162h. cMh@feabfim yl
r S|1r|3: Purification by RPHPLC (95:5 H20(1%TFf) MeCN (1% TFA) to 2:3 H2O

( 1% TEAppenas copcrpipied to give trocminuises dr spdebiong e A (o 417 g, 3.6

% . 25

Al lyl - etﬁ E'JilE H;Pezgfrl%hosghm? gns’fﬂﬁbo ) 72 {/ﬂd F%len(gﬁﬁg 1?)ent anet hyl -
2, 3- di TyETCM(hein 3 ey m@ﬂgeﬂmmmdn}and I'tlhdnhiddai ela canula to the urea

N2- [ (9H-f ] uor en- 9-yl met hoxy) car bonyl | 6 Y-E;,‘rg; a%hyl 2,3

di hydr ol shisied 6t @qutcslpymﬁpﬁm@ﬁ Fﬂﬂ%ﬁiﬁm ﬁvﬁ%cv(ﬂzmcy@c q01@4 i

glnfisglh\e/ reac§| on n%oqpure s@?ﬁ@égm %t%g%g%@imﬁFﬁi%%ngd@%érswrﬁddlo 8

mol ) 5 wasl thb esachsitedktardtifled bt toogh nempefamrte ifovch focufford tinid€ompolind Bsul ting
ina mlky white solution. Water (25 nl) was added and the_ reaction m xture
aci di f | S0 TRetPamRInSIes Pexified L:mrcwe se\nagsﬁéﬁlefa (XN bastc peatpep$epiht ed. The
WO 2005 4/Q 9 (2 x
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afford Compound 1 (11.3 mg, 17%). NMR and MS data were found to be identical with an

authentic sample.
20 Alternative synthesis of Compound 1
N The Intermediate of formula A was also prepared by the following route.

a) Synthesis of Intermediate C

Intermediate C

COzH
N\)J\ \/U\ /\/\ _Boc
H N I‘I_‘II

Y f@

25 BOC



brine (50 m.), dried (MgS™), filtered and concentrated to dryness to afford
al 'yl - N2- [(9H— quoren 9- yl nmet hoxy) car bonyl ] - N5-

{imno[ (2,2 7pent anet hyl - 2, 3-di hydro- | - benzof ur an-
0

5-yl ) ani WG!WB@’WP} m thinate as col ourl ess foam (857 nyPCEAYZ004801F (VR
(CDC13, 500 MHz): ~ 1.43 (s, 6H), 1.59 (m 2H), 1.73 (m 1H, 1.86 (m 1H),
2.09 (s, 3H), 2.52 (s, 3H), 2.61 (s, 3H), 2.91 (s, oH), 3.22 (m 2H), 4.17
(t, J7 Hz, 1H), 4.32 (m 1H), 4.37 %M 1H), 4.59 (br d, J4.5 Hz, 2H), 5.21
(d. J 10.5 Hz, 1H), 5.30 (d, J 17 Hz, 1H), 5.83 (m 1H), 5 88 (m 1H), 6.26
(br s, 111), 6.35 (br s, 2H), 726(t J75Hz 2H), 7.37 (t, J 7.5 Hz,
oH), 7.57 (m 2H), 7.74 (d, J7.5 Hz, 10 13CNMR (CDC13, 125 MHz): A~

4. 10, 2G5 %(3@@204%%3%“%?9%3%@%@?6@ CiohS oy Ty, TR 5, o,

127. 96was drinedAnd 238lAion of Bdc D Lydidg€(Farhe)-OH (383, mé43 88 rﬁmoﬂ)‘hﬁdQ&Eﬁ56 63,
159: 03, 171.42). Ms: (positive ESI) [MtH + mz 689. c) Alvl-1V

S[[(4-@3BAmB, 2 % mmoBy ip DfeHgmb) waScﬁdﬁlyé ead thegeantism mixtus- shakery for 1 h.

AL T B e S PR A0 Bt | BB PR S RS AR IR Siken o ey -
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was di ssolved in DME . _Piperidine F nm.) was added, and the reaction

mi xt ur sixes shekany foga Qsdrh Thenisain yrag fdterest aahed arith D%Iﬁ(%asricr@hb,r at ed.

cuspenetoh B S| SHERREN G RRIL s s il BB e Sl s o e

(750 UpeptRle Jysthdis (SHPSPQMn@@h&Tfo)IoMﬁng@dmdnlg in an ice- salt bath. After
stirring for 2.5 h, 1M KHSO4 ( A m.) was added the orr%%ﬂngbl er separat@
and1®he aquéiis Eméiepéﬁteﬁﬁ%e?cp %RIIPFW Bt gani

tract d | t
el aes por oI DME (414 615 ﬁf‘f@ﬁ 28 geﬁf%ﬂ&%ﬁﬁm;%e to
7:3 Et OAc: h@xﬁnel?oﬁxphﬁgfcﬁhditmhk-ylhmﬂl%o[l{)l‘iﬁgsfatdﬁﬂftlttoa af tBe Colislingaverpditlis 2, 3-

di hydr o- 1- benzof uran 5 am no] (i m no) neth ] N2- é4 nit rophenoxy)car bonyl ]
ornithinate (138d4gd @UC@HQWCG g S0 dto thepresinsfollgped by, 62

59, 2250 %g?%&?’,m%_-“%@ fubegiBos g G g¥s ml?%ﬁ%vnc S UGy e ot B
%_0225 g désJ( %?' g Bi36 nll:D ancBDm«\ (@l293JmL71168 mﬂaﬂ:ﬂ))] h. 5(@@11(«55-N1M)e,-1.ﬁ1 435 ( br s

705 Cas'e e (@6} &, bommen, HETY G solbfiph, B38slpAnd DB B33L, o
20051 035617 PCT SERURLANEOG, e ITNA O i it Sk odh
66. 39, 86. 71, 115- 291.68 MmOl ih BB IMF2and DAEA (0.288 .6, 1188 ndol) 23l @,
132.40, Fmoc-Ala-OH (0.523 g, 1.68 mmol), HBTU (0.5 M solution, 3.36 mL) and
20 DIEA. (0.293 mlL, 1.68 mmol) 1h. Following all couplings the resin was
filtered and washed with DMF (4 x 5 ml), DCM (4 x 5 mL) and DMF (4 x O
5ml). All couplings except for (¢) were monitored using the ninhydrin test,

L3

.-1

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)
25 and DMF (4 x 5mL), 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).
30 b) Synthesis of Intermediate A

Intermediate A




133. 02, 138,43, 140.75, 144.97, 153.45, 156.06, 156.67, 159.04, 163.07,
163.80, 171.6. MS: (positive ESI) [MtH + mlz 632. 5 d) Conpound |

Internediate A (49.9 ng, 0.08 mmol) was dissolved in DVF %8 m.) .
Allyl - N5 "[’?(21!!15/0 9617 PCT/SE2004/001568
et hyl - , 6, 7-tetranmet hyl - 2, 3-di hydro-1-benzof uran-5-yl)am no] (i m no) net hyl }

- N2- [(4 nltrophenoxy)car bonylJornithinate (60.6 ng, 0.096 nmol) was added,
followed by DIEA (17 wulL, 0.096 nmmol )5&nd the reaction mxture stirred at
roomtenperature for 16 h. The reaction C 10 m xture was concentrated to
give the crude urea. A solution of palladium (tetrakis)triphenyl phosphine
(8 mg, 0.0072 mmol) and di nedone (25 ng,HO0.18 nmmol) in THF. DCM (1:1, 5 nl)
was sparged with dry nit n.& 4] Qia canula to the urea and
stirred at roomterrperaturelerni ght to affford the crude carboxylic acid.

The carboxylic acid was disaglved in DCM (j1,n), and p-Cresol (340 L) and

TFA (250 L) were added 19Mnd the reactio ture stirred at room

tenperature for 20 h to afford ¢rude Co nd J 3¢ reaction mxture was
purified by reverse phase* Y { e/ prI um, linear gradient
65% Water (1% TFA) 35% MeCN (1% TRA) -f 100% WeCM (1% TFA)) to afford
Compound 1 (11.3 ng, 17%. ata were foudd to be identical with

Internediate of formula A yas SO epajed by the follow ng route- al

Synt hesi s of Internedi ate Cyiter nedi ate O O COZH HZN N~N N'- KN'~~

,.~NBoc OOHHN 1 25 Boq WD 2005/039617 PCT/ SE2004/ 001568 49

2-Chlorotrityl resin (300 ng, 0.42 mol) was pre-swelled in DCM (2 nm.) for 1

h The ' ' S gy g—M(: ny,
o QR AIAC B AL S ) Q10 IR B L L 2f RO P The

react i omnlo) wera rddshdikpwist ovithistimingtod folutiomenf PyBIGRIGL 0%, 2DIG:‘1RI(161) 28BDIEA 1. 68

was. dddd 198 T A mRp in ek ERBGEL T raning SIFLeICvROHITeR] AT0PE Shaken
for af Wohude fr 18N UhAEEeitBied tolde ek heHESHbede FRUFAL 7106 L)

and water (100 mL). The organic phase was washed several times with water (3 x 100 mL),

an authentic sanple. 20 Alternati vﬁN s:ia\h:m of Conpound 1 The
r

dried (MgSO ), filtered and concentrated to dryness. The crude product was treated with a

solution of 90:9:1 (TFA:TIS11:DCM) for 2 h, concentrated to dryness and purified using

reverse phase HPLC (95:5 H,O (1%TFA):MeCN (1%TFA) to 3:2 H,O (1%TEFA):MeCN
10 (1%TFA) over 60 min to afford Intermediate A (0.167 g, 0.226 mmol, 53.9%).

3



DCM (2 x 5 nL) and DWW (2 x 5 nL). The resin was then subjected to
Fnoc-solid phase peptide synthesis (SPPS) using the follow ng conditions: AA
10 (iii) Frnoc deprotection: 20 % piperidine in DM (4 nL) for 20 mn
fol | owed VWA 26885/00@6dhing with DVF (4 x 5 nL), DCM (4 x 5 MCOI/SEI00HH0ES6B4 x *
5m.). (iv) Coupling conditions: In all couplings a solution of the coupling
reagent is added to the Fnoc-amno ggid. This solution is added to the
resin followed by DIEA (a) Fnoc-Trp(Boc)-CH (0.885 g, 1.68 mmol ), HBTU
(0.5 Msolution, 15 3.36 nL) and DIEA (0.293 nm., 1.68 mml) 1 h. (b)
Frnoc- N- Me-Leu-OH (0.617 g, 1.68 mmol), HBTU (0.5 Msolution, 3.36 nL) and
DIEA (0.293 nL, 1.68 mml) | h. (c) Fnoc-Leu-OH (0.594 g, 1.68 mmol), HATU
(0.5M 0.639 g, 1.68 mml in 3. 3¢cHpoMI3and D EA (0.293 n, 1.68 mml) 2
h. (d) Froc-A a-OH (0.523 g, 1. GE%L;DT')_—HBTU (0.5 Msolution, 3.36 nL) and
20 DIEA (0.293 nL, 1.68 rrrml 1h. HFO||OWI ng al | Eouplings the resin was
filtered and ) and DV (4 x V
5mL). Al coupl'®nhgs except foﬁﬁ) re m)nltored sing the ninhydrin test,
coupling (c) was nonitore nophenol bl ug.test. Follow ng Fnoc
deprotection and thoro§h vva@hl W|t DIVF (4 x 5/m)} DOM (4 x 5 nl) 25
and DMF (4 x 5nl), the |inear peplde :*Q L e vmth 2% TFA in
DCM (150 nL) by rapid fl ow washk'i was renoved
in vacuo and the resulting sol ut|o u@ The resul ting
. frozemyand ™eeze-dried to
mol{, 65.9% based on the

gum was resuspended in 1:1 MeCN: HEIN
afford crude Internediate C (265 ng, 0:276 I

2-chlorotrityl resin). 30 b) Synthesis-of Interpediate A Intermediate A WO
20051039617 PCT/ SE2004/ 001568 50 HY H2N ~~N HVWO~OCOONH/ 1 N rl H
Crude Internediate C (0.401 g, 0.419 mmol) and DI EA (0.438 ni, 1.26 nunol)

in DVF_(208. wer e ed dropwise with stirring to a solution of PyBOP
(1.09 éﬁ%@zﬁ%@“—%ﬁﬁ E8{H0 DI EA

5 Compound 13 was synthesised using a procedure similar to the procedure for

Compound 1, starting from Intermediate A and N*-[(benzyloxy)carbonyl]-N>-(tert-
butoxycarbonyl)ornithine. HRMS C;9Hg NgOg 822.4280 (M+H)+, found 822.4262.

Compound 14

N LTLWNT
?I) .

HN
10 Synthesis of Compound 14
Compound 14 was synthesised using a procedure similar to the procedure for Compound 1,
starting from Intermediate A and zerz-butyl NC-(tert-butoxycarbony!)-L-lysinate.
'H NMR (500 MHz, CD;0D): 0 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),



(0.146 m., 0.838 mmol) in DWVF (208 nL). The resulting solution was stirred
at room5 tenperature for 18 h then concentrated to dryness and partitioned
bet ween Et CAc (100 nmL) and water (100 nli). The organi c hase was_washed
several WORES0%H water (3 x 100 nL), dried (MgSO4), RGTREAOLHI0L304
concentrated to dryness. The crude product was treated W|th a solution of
90:9:1 (TFATIS[bl]:DCM for 2 h, centrated to dryness and purified using
reverse phase HPLC (95:5 H20 (1%‘FA) CN (19%9FA) to 3:2 H20 (19%FA): MeCN 10
(199FA) over 60 min to afford Internmediate A (0.167 g, 0.226 nunol, 53.99%.
ti. WD 2005/039617 PCT/ SE2004/ 001568 51 Cormpound 13 H_ H2NN~~/N_H ft HO CO
HN O k56048 @uLN¥HD- 1 A241.30 (m, 3HY, H%&m%ﬁ@”&ﬁsmmlﬁm ERMSBMound 13 was

synt hesi,s C r.to cedure for Conpound 1,
starti ‘ﬁ%S#‘?r@‘@ﬁﬁ@éﬁéﬁ ggﬂ\ ai@ﬂjﬂg?[ f%@ﬂ??gé%@car bonyl ]-N5- (tert-

but oxycar bonyl ) orni t hi ne. HRVS 03@5@%5@@31522. 4280 (M+H)+, found 822. 4262.
Compound 14 HHH HZN,~ NN N O NNOy 0O ONH, uf HNANH Y 10

Synt hesi s of Compound 14 Conp8und 24 was synt hest ed sing a procedure
simlar to the pr SN st ant

mlnterrredlateAand
tert-butyl N6- (tet buit oxycar bo -Iy5| nate. 1H NWVR (500 MHz, CD3QD): ~

8.98 (d, 1H) 4714 95)}5}1_ H, 7.79 (d,)}411), 7.64
ENU\T LD

5 Synthesis of Compound 15

Compound 15 was synthesised using a procedure similar to the procedure for

Compound 1, starting from Intermediate A and 3-{6-[(tert-butoxycarbonyl)amino]pyridin-3-
yl}alanine (WO 01/02364). BRMS CaHsiN10Og 833.4674 (M+H)", found 833.4678.

Compound 16
HN /E \ﬂ/ L \/\/NT
p . \‘ /! :

I-IN
) Y
Synthesis of Compound 16

a) Synthesis of Intermediate B

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



(d, 1H, 7.31 (d, 1H, 7.08 (t, 111), 7.01 (t, 1H), 6.78 (s, 111), 5.00-4.88
(m 2H), 4.78-4.70 (m 15 iH), 4.36-4.23 (m 2H), 4.19-4.13 (m 1H), :
3.88-3.77 (m 111), 3.55 (dd, 111), 3.04-2.86 (m 4H), 2.03-1.88 (m 3H),
1.85 (s, WOOSM398U_- 1. 66 (m 6H), 1.66-1.57 (m 3H), 1.5PCT§E2094/891568\D :
2005/ 039617 PCT/ SE2004/ 001568 52 1.56-1.44 (m 3H), 1.42-1.30 (m 3H), 1.04
(two d, 6H), 0.95 (two d, 6H). HRMS (ESI) calculated for C40H64N9Cs
798.4878 (M+H) +, found 798.4858. Conpgund 15 HHH NNNNO .11 [i2N\ HO
OHNOCNONH~ N .,. H Y5 Synthesis of Conpound 15 Conpound 15 was
synt hesi sed using a procedure simlar to the procedure for Conpound 1,
starting fromlInternmediate A and 3-{6-[(tegft-butoxycarbonyl)am no]pyridin-3-

yl }al ani ne (WO 01/ 02364) W% o674 (MrH) +, found 833. 4678.
Conpound 16 NH2 HHH HN N 0 HOAO OHNAO HOB ,. O 0 Oynh
HNJJ N ~/ NH 10 Synt he5| S Conpound 16).a) Synthesis of Internmediate B

| ntermedi ate B was synt hesig€d i ng a proc dure sinmilar to the procedure
for Internediate A 15 Int rrredl ate B WO 005/ 396 PCT/ SE2004/ 001568

WOZL
: ]
R

b) Synthesis of Compound 16 | o
Compound 16 was synthesised according to the procedure for Compound 1, starting
from Intermediate B.
5 'H NMR (500 MHz, ds-DMSQ): [ 12.70 (broad s 1H), 10.83 (s, 1H), 8.86 (d, 1H), 8.47 (d,
1H), 7.70-7.79 (m, 3H), 7.57 (t, 1H), 7.46 (d, 1H), 7.45 (dd, 1H), 7.35 (d, 1H), 7.28 (d, 1H),
7.02 (dd, 1H), 6.96 (dd, 1H), 6.81 (broad s, 1H), 6.47 (d, 1H), 6.46 (d, 1H), 4.82 (m, 1H),
4.74-4.75 (ddd, 1H), 4.43 (ddd, 1H), 4.22-4.24 (m, 1H), 4.13 (ddd, 1H), 4.02 (ddd, 1H), 3.78
(dd, 1H), 3.71 (dd, 1H), 3.60 (m, 1H), 3.35 (m, 1H), 3.11 (dt, 2H), 2.86-2.92 (m, 1H), 2.78-
10 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
Ca0HsaN;,Og 842.4888 (M+H)", found 842.4885. : -

Alternative synthesis of Compound 16

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

Synthesis of Intermediate D:(b2]
Intermediate D



53 H H2NJ\ ~ NO HNOHOB . ra O NHHN NHb) Synthesis of Conpound 16 3
Compound 16 was synt hesi sed according to the procedure for Conmpound 1,
starting fromlinternediate B. 5 'H NVR (500 MHz, d6- E?mf% ﬁ)gs(broad s
11—|), 10.9® 2085/039¢17, 8.86 (d, 1H), 8.47 (d, IH), 7. 70 3 7.57 (t,
1H), 7.46 (d, 1H), 7.45 (dd, 1H), 7 35 (d, 1H), 7.28 (d 1H), 7.02 (dd,
1H), 6.96 (dd, 1H), 6.81 (broads, 6.47 (d, 1H), 6.46 (d, 1H, 4.82 (m
1H), 4.74-4.75 (ddd, 1H), 4.43 (dd 1 4 22-4.24 (m 1H), 4.13 (ddd,
IH), 4.02 (ddd, 1H), 3.78 (dd, 1H), 3. 71 (dd, 1H), 3.60 (m 1H), 3.35 (m
1H), 3.11 (dt, 2H), 2.86-2.92 (m 1H), 2.78 10 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), OHI2-1.48 (m : 133136(m 1H), 1.22-1.25 (m 2H),

1.18-1.20 (m 1H) o.%g (dO3H), (d,93H), 0.89 (d, Q%H 0.85 (d, 3H).
HRVE COHB4N' 09 8h2. 4d®s (NkH) + \%4885 ALt ernat i ve synt hesi s of
Conpound 16 15 ?VEM%N or ﬁ/\s\/ofr\o\.pre gga%by t he
foIIovvlngrout?e Syint hegis o rmedi at eHD: (b2l Intermeﬁlate D WO
20051034617 PCT/ SE2804/ 00456 4OO—| A\ O C..HZN Nomi N N'""kN~~ N,Boc O
OHHN | Bee2ChIoror|tyI s Dl ) was pre-swelled in ACM
e ]
\e

(5 m) for 1 h. The resi 2/ sol ution of

Boc- D- Lysi ne(Froc) - OH (1. 31 g, 2, 8mm|) (1.45 g, 1.98 niL, 11.2
mml) in DCM (4 nL) was added and the reagtion m xture shaken for 2 h. 5
Met hanol (1 nL) was added to end-cap any Bggeacted resin and the reaction
m xture shaken for a further 1 h. The resin was filtered and washed with
DVF ( 22>CHiorotrjtyl &M (1 2, k.45nmb)) was pre-swelled in DCM (5 mL) for 1 h. The resin was

:, drained and a solution of Boc-D-Lysine(Fmoc)-OH (1.31 g, 2.8mmol) and DIEA (1.45 g, 1.98
mL , 11.2 mmol) in DCM (4 mL) was added and the reaction mixture shaken for 2 h.
5 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 then subjected to Fmoc-solid phase peptide synthesis
(SPPS) using the following conditions:
® Fmoc deprotection: 20 % piperidine in DMF (4 mL) for 20 min followed by
10 washing with DMF (4 x 5 mL), DCM (4 x 5 mL) and DMF (4 x SmL).
(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 (0.912 g, 1.732 mmol), HBTU
m (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 b. (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 mmot!) 2 h. (d) Frnoc-Ser(tBu)-CH (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 (4 x 5ml), DCM (4x 5
mL) and DMF (4 x 5mL). All couplings except for (¢) were monitored using

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

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



and DMF (2 x 5 nmL). The resin was then subjected to Fnoc-solid phase peptide
synthesis (SPPS) using the follow ng conditions: (i) Fnoc deprotection: 20
% piperidine in DMF (4 nL) for 20 min followed by 10 washi.n 'tp DMVF (4 ¥
5 i), DEMe/R9G7ni) and DVF (4 x 5nl). (ii) Coupling %‘H%‘Fﬁp“@@% ¥ n oall
couplings the solution of the coupling reagent in DWVF is added to the
Frmoc-am no acid. This solution is a d tothe resin followed by D EA (a)
Froc- Trp(Boc)-OH (0.912 g, 1.732 nmol), HBTU (0.5 Msolution, 3.46 nL) and
DIEA (0.301 m, 1.732 mmol) | h. (b) Fnroc 15 N-Me-Leu-OH (0.637 g, 1.732

mol ), U M sol.uti o 3.4 d (0.301 m, 1.7 I)1h
(<) ) PL RSOy -BEs8 Bto 00,35 bt ThaBcMsadmayes Bebagio andabe

eshifihg 30t ¢ %Pﬂe ied: THdZeSHRY ( tBu)C]—I
(o 6213 187 g‘gm#g@f,’pa Tu%fd{sle ‘M'Solut | %g‘%?%grg Sg%gd%(o.sol .,
1.732 MtﬂNle(B.(ltﬂbhﬂo,vﬁrmnahﬂ fiz6zecdigal forafford herudedntermediateiD (099460 mgd washed
W th n), ( 5 L) and DM (4 x 5nL). Al couplings except
for (c¥- 8&@%@3%%@5%“ erd?gém?llﬁ’g‘tﬁe’ﬁ rin test, coupling (c) was nonitored
usi ng @,hha8 cliialiegt est. Fol | owi ng Froc deprotection and thorough
washi n ), DCM (4 x 5 nL) 25 and DMF (4 x 5nlL), the
| i near peptide was cl eaved from riasérmediatdiB2% TFA in DCM (400 WO 2005/ 039617
PCT/ SE2004/ 001568 55 nlL) by rapid flowwash into 500 nL of water. The DCM
was renoved in vacuo and resulting sglutiqn frozen and freeze dried.
The resulting gumwas res Iﬂg d%\m "H20 (100 nm.), frozen and
freeze-dried to afford a crudge Internediate|D (994.6 ng, 0.88 mmol, 63%

based on the 2-chlorotrit in). 5 Synth srg of Internediate B:
HN, N NH Y Crude o

Intermediate B H H2N ~/ F

I nt er nedi at e D(905rmo ) ao DI (0,3 1.74 mmol) were

di ssolved . in DW (440 " an# ad pw se M ring to a solution of
PyBOP (2.13 g, 4.1

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
10 mmol) and DIEA. (0.918 mL, 5.3 mmol) in DMF {440 mL). Once addition was complete 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 o
with a solution of 95:2.5:2.5 (TFA:TIS:DCM) for 20 h. The reaction mixture was
15 concentrated to dryness and purified using reverse phase HPLC (95:5 H;0O (1%TFA.)):MeCN
(1%TFA) to 3:2 H0 (1%TFA):MeCN (1%TFA) over 60 min to afford Intermediate B (214
mg, 32% from Intermediate D).

20 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]



10 mol) and DIEA (0.918 nL, 5.3 nmol) in DMF (440 nL). Once addition was

conplete the resulting solution was stirred at roomtenperature for

then concentrated to dryness to afford an orange gum_which was urified
usi ng SWShEER39H 20 (MeOH) to give the protected cycl BBt ¥e¢s51 ny,

70% . The protected crude cyclic peptide was then treated 3

of 95:2.5:2.5 (TFA'TIS:DCM for 20 56 The reaction m xture was 15

concentrated to dryness and purifie
(1%FA. ) : MeCN (1% FA) to 3:2 H2O (1%FA): MeCN (1%FA) over 60 nin to afford

Internediate B (214 nmy, BZ%LLamJ_uLegrnedJ_a.t_e_D). 20 EXAMPLE 5 The
activities of certain Exanpfempppnd Ne. g4d€ay desdribed in: Dirk Hendriks,
Schar pe and Marc vapsSamde—CH f‘J' Chremmi stry, 31, 1936-1939 (1985),
using a substrate concent ?i h\q 4
WD 2005/ 039617 PCTI 520047 00156 2.§§Mﬁnﬁound No. IC50 2 0.1 M 8 2.5
vl acetatle TFA = trifluoroacetic acid

Si non

TABLEI
M 12 0.2 gM Abbreviations| _EtQAc = et

tion of 4 n priesented in Table |

DCCC = dropl et counter curféht chronmat ography DEM = di chl or onet hane

met hanol MeCN = acetoni tri Fe—tev——+teuci-re—Aa—~= al anine DVSO = di net hyl

sul foxide Arg = Arginine Trp = tryptophan TIS = triisopropylsilane

| i quid chromat ography Boc = tert- r@fe{'ﬂ%'n% bonyl Fnoc =

hi gh pressure |liquid chromatogra

( 9H- f IB1OAen- @hylhwetateoxy) car bonyl gHVBC = gr aliF&mt triflabesaestichedr nul tipl e

ot er CHUEE EroBIRh gD HTE R ESREPEAES  CPC DOM R HRrRIeateL i on
2hr oMy aSHAPRYLEhGA = dii sopropyl ethyl am ngreeN = aeetonitrile
- Leu = leucine Ala = alanine
DMSO = dimethyl sulfoxide Arg = Arginine
Trp = tryptophan TIS = triisopropylsilane
HPLC = high pressure liquid chromatography
RPHPLC = reverse phase high pressure liquid chromatography
Boc = tert-butoxycarbonyl
Fmoc = (9H-fluoren-9-ylmethoxy)carbonyl
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 hex afluorophosphate
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

with a solution

usi ng reverse phase HPLC (95:5 H20

= reverse phase high pressure



HATU = O (7- Azabenzotriazol-1-yl)-N, N, N, N -tetranet hyl uroni um

hexaf | uor ophosphate HBTU = O Benzotriazol-1-yl-N, N, N, N -tetranet hyl uroni um
hexaf | uor ophosphate THE = tetrahydrofuran DVF = NN-di net hyl f ormam de Lys =
| ysi ne PYBORSHMWAIDt ri azol -1 -yl oxy)tripyrrolidi nophosph®&iT(§#2004/001568

hexaf | uor ophosphate PyBr OP=brono-tri pyrrolidi nophosphoni um

hexaf | uor ophosphate TIPS=Tri i soprong(Jsi | ane WO 2005/ 039617

PCT/ SE2004/ 001568 57 CLAIMS 1. The“Use of a conpound of formula (1): 5 R
R6 0 Rl2 R1I3 RNNNNR 10 - '"NOORXOR a~NNe ~) 0y" ~~RAA R3
OV 5 wherein: Xis (CH2)nmy(CH2)n; mand it are, independently, 1, 2, 3, 4,
5 or 6; provided that m+ nis not nore than 6; Y is a bond, 0, S(Op, or
S-S; RlL is CO2R15 or a carboxylic aci g¢yi ere such as S(0O 20H, S(O 2NHRL5,
10 PQ(OR15) OH, PQ(OR15) NH2, B(OR15) 2, )OH, PQ(R15)NH2 or tetrazol e;
R2, R3], Ra, TRe ugddf Reoapaundiofdepangdyt | y, hydrogen, Cl -6 al kyl (optionally
substituted by hal ogen, hydrox cyano, SH, S(O3H S(Oq(Cl.6 alkyl),

OC(O (C-a al kyl), CF3, 4aR§ 2 COQ—I CONH2, CONH(CIv6 al kyl),
NH2, CNH(NH2), or H(NH2) ) , cyq oal (G44) al kyI (wherein the
cycloal kyl ring is opth ed yﬁ'ual ogen, hydroxy, cyano,
Cl-a al kyl, CF3, Cl4 allkoxy,ll OCF3, , 1{?1’ NHCNH( NH2) ) ,

het er ocycl yI (a -Q‘@I Ky eiR the lheter cycl | ring is optionally
substituted by h& ogep, h droxy, cyany, Cl kyl, CF3, Cl4 al koxy, OCF3,

NH2, CNH(NH2) or NHCNS( NH2) phenyl la) al kyI (wherein the(phenyl ring is

optionally substitute ogen droxy, cyano, Cl-4alkyl, CF3, Cl4
al koxy, 20 OCF3, NHR* ’NHZ)) or heteroaryl (Cl-4)al kyl

(wherein the o
5 wherein:
Xis (CH2)mY(CHy)x;

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(O)y, or 8-S;
R! is CO,R" or a carboxylic acid isostere such as S(O),0H, S(0),NHR",
10 PO(OR)OH, PO(OR'*)NH;, B(OR'),, POR'*YOH, PO(R'*)NH; or tetrazole;
R?, R, R4, R’ and R® are, independently, hydrogen, C,.¢ alkyl (optionally substituted
by halogen, hydroxy, cyano, SH, S(O)3H, S(O)q(Ci-s aﬂcylj, OC(0)(Cy4 alkyl), CFs,
C1.4 alkoxy, OCFs, COOH, CONH,;, CONH(C,.s alkyl), NH,, CNH(NH3), or
NHCNH(NH3)), Cs.¢ cycloalkyl(C,.4)alkyl (wherein the cycloalkyl ring is optionally
15 substituted by halogen, hydroxy, cyano, C4 alkyl, CF3, C4 alkoxy, OCF;, NH,, o
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, NHz, CNH(NH,) or NHCNH(NH2)), phenyl{C,4)alkyl (wherein the phenyl
ring is optionally substituted by halogen, hydroxy, cyano, C;4 alkyl, CF3, Ci4 alkoxy,
20 OCF3, NHz, CNH(NHz) or NHCNH(NH)) or heteroaryl(C,.4)alkyl (wherein the
heteroaryl ring is optionally substituted by halogen, hydroxy, cyano, C4 alkyl, CFs,
Ci-4 alkoxy, OCF3, NHy, CNH(NH>) or NHCNH(NH));
p and q are, independently, 0, 1 or 2;
R"', Rg, R’ R“’, RY, R? and R" are, independently, H or C;4 alkyl;
25 R is H or Cy4 alkyl; and,
RPisHorC4 alkyl;



heteroaryl ring is optionally substituted by hal ogen, hydroxy, cyano, Cl-4
al kyl, CF3, Cl1 4 alkoxy, OCF3i NH2, CNH(NH2) or NHCNH(NH2)); p and.q are,

i ndependently, 0, 1 or 2; R, K8, R9, R10, R1, RI2 a

i ndependew|290s/0B96dF Cl -4 al kyl; 25 Rl14 is Hor C 4 a&%}%ﬁ%ﬁ%{gﬁsgw is Hor
Cl 1{ al kyl; WD 2005/039617 PCT/ SE2004/ 001568 58 or a pharnaceutically
acceptabl e salt or solvate thereof, g9 a solvate of such a salt; in a

met hod of manufacturing a nedicament for the treatnent or prophylaxis of a
condition wherein inhibition of carboxypeptidase U is beneficial.

or a pharmaceutically acceptable salt or solvate thereof, or a solwate 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.





