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The pathogenic potential of Staphylococcus aureus in nosocomial and community-acquired infections is well known.
30  When penicillin was introduced in mid-1940s, S. aureus was almost 94% susceptible to this drug. Widespread
resistance to penicillin developed in the 1950s, followed by resistance to semi-synthetic penicillins in the 1960s and
1970s. Since then, strains of methicillin-resistant S. aureus and methicillin-resistant coagulase-neg. staphylococci
have spread worldwide. The prevalence of methicillin-resistant S. aureus varies geographically. In Argentina it
reaches nearly 50%. Methicillin resistance in staphylococci develops due to the additional. penicillin binding

35  protein PBP2a encoded by gene mecA and is a serious problem both for microbiologists and physicians(A). The
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and other organisms, including vancomycin-susceptible enterococci. VanA generates D-Ala-D-X, where X is

usually lactate; the formation of D-lactate is due to the presence of VanH, a dehydrogenase encoded by vanH. The

depsipeptide moiety, D-Ala-D-Lac, is then added to a tripeptide precursor, resulting in a depsipentapeptide precursor.
35  Vancomycin does not bind to the D-Ala-D-Lac terminus, so this depsipentapeptide can be used in the remaining

steps of cell-wall synthesis. However, when the normal pentapeptide precursor ending in D-Ala-D-Ala is also



steps of cell-wall synthesis. However, when the normal pentapeptide
precursor ending in DDAla-D-Ala is also 3. present, cells are not fully
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35  The presence of both D-Ala-D-Ala and D-Ala-D-Ser precursors may explain why many isolates of these species test
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Additionally the prior art (J.Bremner et al Tetrahedron, 2003, 59, 8741-8755) teaches that related cyclic compounds

(therein known as ‘carbazole linked cyclic peptoids’) can have antibacterial activity.

There is a need for new compounds which are useful in the treatment of bacterial infections, especially those caused

by vancomycin resistant organisms.

30  (A) Staphylococcus aureus with reduced susceptibility to vancomycin.  Cosgrove, S. E.; Carroll, K. C.; Perl, T. M.
Clinical Infectious Diseases (2004), 39(4), 539-545.

(B) Morphological and genetic differences in two isogenic Staphylococcus aureus strains with decreased
susceptibilities to vancomycin.  Reipert, A; Ehlert, Kn; Kast, T; Bierbaum, G. . Antimicrobial Agents and
Chemotherapy (2003), 47(2), 568-576.



(C Antimcrobial susceptibility and nol ecul ar characterization of

comuni ty-acquired nmethicillin-resistant Staphyl ococcus aureus. Al ner,
L.S.; Shortridge, V.D.; Nilius, A M; Beyer, Jill M; Soni, Nru B.; Bui,
Mai H.; Stone, GG ; Flamm R K Diagnostic M crobiology and Infectious

D sease (2002), 43(3), 225-232. (D) Methicillin-resistant,

qui nupristin-dal fopristin-resistant Staphyl ococcus aureus with reduced
sensitivity to 5glycopeptides. Werner, G; Cuny, C; Schmtz, F.-J.; Wtte,
W Journal of Cinical Mcrobiology (2091), 39(10), 3586-3590. (E)
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ni t r ogeh Per@hdrel, Reyngldgl, Goprvain @hvVa-taaslyocopeptidetessistant Eptromwenys fesivgy BM4339.

phosphofaml A6 AMOR @RoBato7 %l 2654l kyl, G - Cual kyl oxy or 5 CG3_C6eycl oal kyl
is optionally substituted wth hydroxyl am no, carboxylic acid or a salt

or est gy m@@rtﬁmong M‘ditlﬂxlﬂglﬂbsﬁstaﬁmnd:r&liccﬁ?.aﬂ_ﬁ}atE Mhrr@sMej. EinBig metat Dis poesepor i ¢
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In a first aspect, the present invention provides a compound of formula I,

Q

Sy S S3
v \A1/ \Az/ g

Q;

or pharmaceutically acceptable derivatives thereof, wherein:

25 Ar; and Ar; are each independently selected from an aromatic or heterocyclic ring system or partially or

fully reduced derivatives thereof;



Rl is selected from hydrogen, Cl1_Cil2al kyl, Cl1_C6al kylC3_C6cycl oal kyl ,

Cl _Co6al kylC6 _Cloaryl, C2_Co6al kenyl, 10C2_C6alicynyl, a pol yoxyal kyl ene
having from2 to 6 carbon atons, and when Bis -S-, -5(0)-, -S(0)2-, -NH

or -N(Cl_Co6al kyl)- then Rl may be hydroxyl; V is a |linker group selected
from-0-,-0-L-C(0), -0-L-NR6-, -C(0)- , -NR6-, -S(0)-, -S(0)2-, -0-L-5(O0)-,
-S(0)2-L-C(0)-, -S(0)2-L-NR6-, P(0)20-; wherein L is selected from
Cl_Ci1z2al kyl, C2_C8 al kenyl, C3 _Cé6cycl oal kyl, pol yoxyal kyl ene havi ng 15from
2 to 6 carbon atonms, C6_ClOaryl and Cl_g%allcylC6. Cloaryl and wherein R6 is
selected fromH G _GC 2alkyl; Al and A2 are the sane or different and are

basi ¢ ani no QchdQr %%?aaue@pené@éhse&fw@‘rom IggrogaidCipalkl @iGspyelpallol.&as&melkdoxy,
absent and nstr@mldgadeﬁﬁﬁghemlwmsﬁ cﬁafaleyzlaxﬁm wboay:icdcm &S salti@ jestek tHefeoPiu@MmEHE OF

?R"S_i_e(n:%afgld S S el eﬁ St&‘é{leren} %%mm ocﬁﬁ_ 8‘6est’er tflerM§oF\g§ﬂ co%tgmmNHgOg?r%ﬁp such

- NH- Caaryl - Wmde, @Q@yw% or phemhgrar@mﬁrwch G CNHRGORS alkyloxy or o T

forms a car b@wdyasﬁcyl § Gp&foﬁ‘dil? subgﬁlttédQﬂ@h!ydfox%U Bshb wt)&s;lhcvatla Br 4%811 owygtb&mreof
repl aces t heulpﬁlr boxyl aci

connect ed: onic acl orasalt or ester%{mo?ul? g‘owhﬁg acxgor aesr'ilé%r 6%8' tlfefe(gwn rhzvléﬁ;oSax cHntammg
Cl_C12al kyI gr@mS@BaSIdalﬂvQ@@IdastﬂahowmldeZ@@iosmmnldylw Cécycl oal kyl ,

C2_Col kenyl, and C2_C6al kynyl ;: and wherein when T is connected to
the C-term rﬁ@%ﬁcteéﬁman%é 2P $EQ-dE- PHeN GuCeliylr bonyl  group of the

There ©s. pr duiietr sl TEBGLAD b ot i 2 TSP i HBAST PE T Gt

acdépt abl e daCiallkanil\agslyotyakydat havisl éo®mi2o 6 carbon atoms, and whei Band Ar2 are each

i ndependent |y ssed@ft. g@)f LR RONRS, O 1)-Ghel R, Jﬂ%xggrh%aég,i ic ring systemor
partially or 5fu| ly re duced derivatives ther eof

V is a linker group selected from ~O-,—O-L-C(O), -O-L-NRg-, -C(O)
» "NRg-, -8(0)-, -5(0)z~, -O-L-5(0)-, -5(0),-L-C(O)-, -S(0)-L-NRs-, P(0);0-;

wherein L is selected from C;.Cjsalkyl, C,.Cg alkenyl, Cs; Cscycloalkyl, polyoxyalkylene having
15 from 2 to 6 carbon atoms, Cs.Cjoaryl and C,.CgalkylCe.C oaryl and wherein R is selected from H,
Cx_Clzalkyl;

A, and A, are the same or different and are basic amino acid residues;
each of S, S, and S; is either present or absent and is an independently selected amino acid residue;

T is present or absent and is selected from —~C(O)Rg, —C(O)ORg, -ORg, -NHRg,
20 NHORg, -NH-Cgaryl-CO-Rg, -NH-Cgaryl-CO-NHRg, -NH-Cgaryl-CONHORg, -NH-Cgaryl-CONHOH, -
C(O)NHRg, -(NH)-SO,Cgaryl, -(NH)CORg;

or T forms a carboxylate isostere, optionally substituted with Rg, which replaces the carboxylic
acid group of the amino acid to which T is connected;
wherein Ry is selected from hydrogen, C,.Cyalkyl, C;.CsalkylCe Cjparyl,
25 C,_CealkylC3 Ceeycloalkyl, C,.Cgalkenyl, and C, Cgalkynyl; and

wherein when T is connected to the C-terminus of an amino acid residue then the carbonyl group

of the amino acid residue may be reduced to methylene.



Q@ and Q@ are each independently selected from hydrogen, Cl_Cl2al kyl,
C3_Co6cycl oal kyl, C1-Cl2al kyl oxY, nitro, hal ogen, hydroxyl, am no, nono or
di al kyl am no, carboxylic acid or a salt or ester thereof, sul phonic acid or
a salt or ester thereof, phosphoric acid or a salt or ester thereof, or a
ni trogen containing group such as carboxam de, sul phonan de or
phosphoram de wherein each Cl. Cl2al kyl, G -Cl2al kyloxy or 10
C3_C6ceycl oal kyl is optionally substituted with hydroxyl, am no, carboxylic
acid or a salt or ester thereof, sulphonic acid or a salt or ester thereof,
phosphoric acid or a salt or ester thereof, or a nitrogen containing group
such asinGasdaapetitifere 5 plopibainabhghandut fphasphor am de; each of V1 and V2 is a
| i nker group independently selected from-0-,-0-L-C(0), -0-L-NR6-, -C(0)- ,
-NR6-, -5(0)-, -S(0)2Q4. -0 S(0)2-L-C(0)-, -S(0)2-L-NR6-, P(0)20-;
15wherein L is sel ecteg 1 C12alk~I C2, C8a|keny| C3_Co6cycl oal kyl ,

pol yoxyal kyl ene havi ng ron12 tB 6 carjlQn atg oaryl and
@Cf§§\$A mH>Ngl_Cl2allcyl; A

Cl. Ceal ky1C6_CloOaryl ,
and A2 are the sane or different ond are baS|c anlno aci d residues; each of
nt and dependently

Si, S2, S3 and S4 is either_j is an LP
sel ected am no acid resiaete; [ fesepr A@ absert and is

i ndependent |y sel ect ed (20f r omArg( 0) RS, c(O)Oﬁ% -0R8S4-NHR8 - NHORS,

- NH C6ar yl - COR8, - NH- Coaxy ¥+ Coaryl - CONHORS8, - NH Cbaryl - CONHOH,
-C(0) NHR8, - (NH)-S02C8asy ] or T1 fornms a carboxyl ate

i sostere, optionally substltuted mnth Rary which replaces the carboxylic
acid group of the amno acid to which Tl 'is connected,

wherein Rg is sel ected fron1hydrogen Cl_C12al kyl, Cl_C6al kylC6_Cloaryl ,
25C1_Cbal ky1C3_Céeycl oal kyl , C2_C6al kenyl , and C2. Céal kynyl; and 8.
wher ei n whererPRarpaseysiephy acceriledeTptyes beredt tieists of an anlno aC|d reS|due

then the ca a cid resid .
oty ane. - T3 P s i G B p oot R R Ty oda 8btog
fro - C(0) ORBly reddR@ derivifi{ROthereof; NHOR9, - NH- CBaryl - CO- R9
- NH C6ar yl - CO- NHR9, - NH C6ar yl - CONHOR9, - NH- C6aryl - CONHOH, - 0) NHRS,
- (NH) - S02C6fnynd Qs arpgayhimiRRendently selectedfonTiydipgsyiyfe- %awr%&mla%l@l |Cs; sllriesy,
oEt ionally Shthﬁﬁdlcigbﬁ, E}dlrdﬁ@zlt z{ﬁlu@mom &mﬁ@pﬁ@mxm ema:aralaaw legt& t}@ﬁebldsugih&htp of
t he am no aci gnnect ed
hydr ogen, 1% frza slai\g@r esterﬂere&% _cird%am&fbd say\'tﬁr estarltﬂeé‘gg |01<a r&t&erﬁgntalmln% érfnilg)ysrlch
C2 Colkenylas&NUMQ@¢{B@mMymv$Oﬂéﬁmmnﬁmﬁéﬂewmemhéhcﬁ@hﬂ§*€0ﬂhévved to the

C- t1gr m nus Qfc@ﬂa&ﬂbﬂ@dﬁﬁmﬂy&@ﬁhﬁ%&w&hﬁﬂx&hﬁmﬁﬁ%&&ﬂMka&&&%&ﬂ@&e&&%wﬁﬁlnO
aci d residue be re there is

provi ded a Csblprlﬁ%ﬁ ﬁ‘ad o ¢ b(?r ﬁﬁqr glelie?ft rDéspﬁorlc aculi Qr aaéaIE cl;} ester there te or a'nitrogen containing

group such as carboxamide, sulphonarmde or phosphoramide;

each of V| and V, is a linker group independently selected from —~O-,—O-L-C(0O), -O-L-NRg-, -C(O)-
» “NRg-, -5(0)-, -8(0);-, -O-L-5(0)-, -8(0),-L-C(0)-, -S(0),-L-NR¢-, P(0),0-;

15 wherein L is selected from C,.Cpralkyl, C,.Cgalkenyl, C;.C¢cycloalkyl, polyoxyalkylene having from 2 to 6
carbon atoms, C4.Cparyl and C,.CgalkylCg.Cgaryl and wherein Ry is selected from H, C;_C),alkyl;

A, and A, are the same or different and are basic amino acid residues;
each of Sy, S,, S; and S, is either present or absent and is an independently selected amino acid residue;

T, is either present or absent and is independently selected
20 from -C(O)Rg, ~-C(O)ORg, -ORg, -NHR;, -NHORj, ~-NH-Cgaryl-CORg, -NH-Cgaryl-CONHRg, -NH-Cgaryl-
CONHORg, -NH-Cgaryl-CONHOH, -C(O)NHRg, -(NH)-SO,Cgaryl, -(NH)CORg;

or T} forms a carboxylate isostere, optionally substituted with Rg, which replaces the carboxylic

acid group of the amino acid to which T1 is connected,

wherein Rg is selected from hydrogen, C;.Csalkyl, C; CqalkylCs.Cparyl,
25 C1.CealkylC;.Cycycloalkyl, C,.Cyalkenyl, and C,.Cgalkynyl; and



or pharmaceutically acceptable derivatives thereof, wherein: 15Art and Ar2
are each independently selected froman aromatic or heterocyclic ring
systemor partially or fully reduced derivatives thereof; Q@ and @ are
each independently sel ected from hydrogen, Cl1_Cl2al kyl, C3. C6cycl oal kyl
Cl- G 2al kyl oxY, nitro, hal ogen, hydroxyl, am no, nono or diallcylamno,
carboxylic acid or a salt or ester thereof, sulphonic acid or a salt or
ester thereof, phosphoric acid or a salt or ester thereof, or a nitrogen
cont ai ning group such 20as car boxani de, gsul phonam de or phosphorami de
wherein each Cl1_G 2al kyl, G -Cl2al kyl oxy or C3_Cé6cycloallcyl is optionally
substituted with MyeERTReR T1 iRemested ixhaferieymings obE airg acid residyeithen the gaspagy! group

t hereof , sul gRAnmo aGd Bsi@k mdy Bakducdto A&h@det her eof , phosphoric acid or a
salt or ester thereof, or a nitrogen containing group such as carboxani de,
sul phonam deT.0¢ eithdr oS abwerd a;d idandegens@tlxescteacﬁ ﬁrcmm@(O)ORg, -OFs--NHRB( 0) -

-S(0) 2-, - NiggoRNdur-SleSileo- 1-CONHIG! L estugsk.f KO YRS, -
Cl_ 2al kyl, Cl “Coal K X(]‘.;llc C%cyc oéy kyl, 61 Ceal cyl1C6_ élOarfILW
c2_3sal kenyl € (O g, Nﬁlﬁ%xyal kyl ene having from2 to 6 car bon

atons, and Whe nB ITS forms a Cflrbo’i&{) ate 1§ostere Q)pt}onTllé/C%bN dfut?cp with ]i\l( %1 reé) dlcci._s)(he carbcaiylec

may be hydr oxyl ; 2 rom Sel ect
nl_q0)-@MMWWMW@@W%M@®mw@@W,-&mzn nl_am
,-S(0)2-L-C(0)-, -S(0)2-L-NR6-, 0-; wherein L is sel ected from
G _Cl2alkyl, C2 c%*&r%ﬁmsek@ﬁ@@éy P%ﬁé’lq Lyl geCiiFal k3Ylene having from 2
to 6 carbon at onsC, Celiiylil @ cqelydlkyB 0GC Llkerb aldicy TlByf31,0at ylI - and wherein R6 is
selected fromH Cl1 _Cl12 alkyl; A is a basic amno acid residue; 1l0each of
SI l&nd S2 is eit herreprdsehitis @nncalbée it Camhinus ofan apinglegrlreiin thenythsatbent engup
am no acid Qggkgggwagak§m@ Eg@n&mgﬁ“ggégngeand is selected from-C(0)RS,
-C(0)OR8, -0RS8, - - NH C6ar yl - COR8, - NH Co6aryl - CONHRS,
- NH %ahykhm&ere-ld\ﬂﬁw%aﬁ YmpGEbKIbkmuta@I0) NHR8, - ( NH) - S02C6ar yl
- ( NH) CORS; or T fornms a carboxyl ate isostere, optionally
substituted with Rg,Quhiech T t he carboxylic 15acid group of the
amno acid to which T cong&cted \erein Rg is selected from hydr ogen,
Cl_Cl2al kyl, Cl_C6al kylC6_Cl0al yI G LAC6al k | oal kyl, C2_C6al kenyl
and C2 C6a|kyny| and , is\B necféd to the Cterninus
of an am no acid residue then thw carbonyl group of the amino acid residue
may be reduced to nethyl ene. a fourtB aspect, there is provided a

conpound of fornmula IV \R
1

(1n

or pharmaceutically acceptable derivatives thereof, wherein:

15 Ary and Ar, are each independently selected from an aromatic or heterocyclic ring system or partially or

fully reduced derivatives thereof;

Q, and Q, are each independently selected from hydrogen, C,.C»alkyl, C3.Ceeycloalkyl, C;-Cpralkyloxy,
nitro, halogen, hydroxyl, amino, mono or dialkylamino, carboxylic acid or a salt or ester thereof, sulphonic
acid or a salt or ester thereof, phosphoric acid or a salt or ester thereof, or a nitrogen containing group such
20 as carboxamide, sulphonamide or phosphoramide wherein each C,.Cjsalkyl, C;-C ,alkyloxy or
C;.Cscycloalkyl is optionally substituted with hydroxyl, amino, carboxylic acid or a salt or ester thereof,
sulphonic acid or a salt or ester thereof, phosphoric acid or a salt or ester thereof, or a nitrogen containing

group such as carboxamide, sulphonamide or phosphoramide;

B is selected from —O-, -S-, -S(0)-, -S(0),-, -NH-, and —N(C,.Cealkyl)-;



Ol IHSICNI"13 Til12 n R12 IV or pharmaceutically acceptable derivatives

t hereof, wherein R12 is an al kyl aromatic or

al kyl pol yaromatic group optionally substituted with -0Cl_6al kyl or
-0C2. 6al kenyl ; 25each B is an independently basic amno acid residue; n =1
or 2; 10. Si is present or absent and is an independently sel ected am no
acid residue; Ti is selected from-NH 2.13, -NHORD, -NH C6aryl-00R 13,

- NH- C6ar yl - CONHR13, - NH C6aryl - CONHOR13, 5or Ti forns a carboxylate

| sostere, optionally substituted with RD mhich replaces the carboxylic

22: gc? (ragutl‘o r g%ﬁ ‘E?EF%‘S% hyg'f é‘ﬁ é@}’cg “@2‘,‘;1 %’@O%WS 1R iy,

Cl_GCoeal ky 1C3€£6@ily>mt'109ad0by*yalkﬂﬁne@6\aﬂgl@e>mﬂ to 6 eanl@n @zme@m wWynBl ; and

wher ei n when g £®) _c_@(meckﬁdmt R, keunSnt &R, mgysbequd@,gﬂ am no acid residue
then the carbonyl group of

V| is a linker group selected from selected from —O-, —O-L-C(0O), -O-L-NR¢-, -C(O)-
5 -NRs-, -S(0)-, -8(0),-, -O-L-8(0)-;,-S(0),-L-C(O)-, -S(0)2-L-NR¢-, -P(0),0-;

wherein L is selected from C,; Cjralkyl, C,.Csalkenyl, C;.Cycycloalkyl, polyoxyalkylene having
from 2 to 6 carbon atoms, C¢.Cyq aryl and C,;.CgalkylCs.C garyl and wherein Ry is selected from H,
Cl_clz alkyl,

A, is a basic amino acid residue;
10 each of S| and S, is either present or absent and is an independently selected amino acid residue;

T is present or absent and is selected
from -C(O)Rg, -C(O)ORg, -ORg, -NHRg, -NHORg, -NH-Cgaryl-CORg, -NH-Cgaryl-CONHRg, -NH-Cgqaryl-
CONHORg, -NH-Cgaryl-CONHOH, -C(O)NHRg, ~(NH)-SO,Cgaryl, (NH)CORg;

or T forms a carboxylate isostere, optionally substituted with Rg, which replaces the carboxylic

15 acid group of the amino acid to which T is connected,

wherein Ry is selected from hydrogen, C;.Cysalkyl, C;.CsalkylCs.Cparyl,
C,.CgalkylC; Cycycloalkyl, C, Cgalkenyl, and C, Cgalkynyl; and

wherein when T is connected to the C-terminus of an amino acid residue then the carbonyl group

of the amino acid residue may be reduced to methylene.

20 In a fourth aspect, there is provided a compound of formula IV,
|c|)

Cc

Sy
T1/ TBK \Tz

ZT

| A

or pharmaceutically acceptable derivatives thereof, wherein
R is an alkylaromatic or alkylpolyaromatic group optionally substituted with -OC_alkyl or -OC,_salkenyl;
25 each B is an independently basic amino acid residue;

n=1or2;



10am no acid residue may be reduced to nethylene; T2 is selected from
-C(0)1z. 14, -C(0)01Z14, -01Z14, -C(O)NHIt14; wherein Rl14 is selected from
hydrogen, Cl _Cl2al kyl, G .C6allcylC6. ClOaryl, Cl_C6al kylC3 Cé6cycl oal kyl
C2_Co6al kenyl, C2_C6al kynyl, and CH2-fl uorene; wherein the
optional substituent of R12 and the side-chain of Si may together forma
-0C1_6al kyl ene linking 15group. In a fifth aspect, there is a provided a
conmpound of Exanple 2. In a sixth aspect, there is provided a conposition
conprising a conmpound according to any jgne of the first to fifth aspects, a
salt or a pharmaceutical ly acceptable derivative thereof together with one
or nore phar EEEEETELI0FY B¢ s apindgpsndenily peleeted amipg acidassidiesnt s, 201 n a seventh
aspect, ther?iggka&pvided a nmethod of treating a bacterial infection in a
manmal conpri'sing admi ni stering an effective anount of conpound accordi ng
to any one ofrom REHR-NHORe -NH-Crayl-£OB o cNEL Coaryls INHRoy; -NH-planyt-0AYEOQRIcal | vy
accept abl e derivative thereof. In an ei ghth aspect, ther%His provi ded a
met hod for treatment or prophylaxis of HV in a sdbjett copprising

adm nistering to said subject an effective anmdunt\ of "conpound accordi ng

to any one ofnt-barnf-costiotio.intddicaspastifcorg, «25sal t a phawpaceutical ly
accept abl e derivative thereof BRI EF DESCRI PTION OF THE FI GURES 11.

DETA LED DESE&RIl RFin{NafBoxyTdrEsos eFoNIdn@ly shstitated itk ;, abfor eplacet the cqiorgR Atid
i nvention pr &k%?ﬁeﬁm&Q Q&Qﬂgpﬂmkg&ﬁﬂk? I, Q | 5or pharmaceutically

acceptabl e derrvatives thereof, wherein: Ari and Ar2 are each independently
sel ected fr opnerth 18f 9 bRkleE & hydRLE! 0y flky e dNSAY.SL 8RN, of cRRYIE] @kicwayl, ful Iy
reduced deri&%%iveﬁ tggégqgé giiandléﬁ areléachéiﬁaependently étlg§¥ed from
hydrogen, C1oC#srRynd Ceadlemd@doal kyl, G - cual kyl oxy, nitro, hal ogen,
hydroxyl, am no, nono or dial kyl am no, carboxylic acid or a salt or ester
ther eof , sul Wil Daedodnegted ta o &t termimus efzh eming et rediue thphbsptonil erogeiftheor  a
salftp or est ejmitdhsit &iiue r%b@-reﬁﬂcted’t@gﬁtﬂyl%pt ai ning group such

T2 is selected from -C(O)R14, -C(O)ORM, -OR14, -C(O)NHRM;

wherein Ry, is selected from hydrogen, C,.Cjralkyl, C; CgalkylCs Cparyl, C,.CgalkylCs Ceeycloalkyl,
C,.Cgalkenyl, C, Csalkynyl, and CH,-fluorene;

wherein the optional substituent of R}, and the side-chain of S; may together form a -OC_alkylene linking
15 group.

In a fifth aspect, there is a provided a compound of Example 2.

In a sixth aspect, there is provided a composition comprising a compound according to any one of the first to fifth
aspects, a salt or a pharmaceutically acceptable derivative thereof together with one or more pharmaceuticaily

acceptable carriers or adjuvants.

20 In a seventh aspect, there is provided a method of treating a bacterial infection in a mammal comprising
administering an effective amount of compound according to any one of the first to fifth aspects, a salt or a

pharmaceutically acceptable derivative thereof.

In an eighth aspect, there is provided a method for treatment or prophylaxis of HIV in a subject comprising
administering to said subject an effective amount of a compound according to any one of the first to fifth aspects, a

25 salt or a pharmaceutically acceptable derivative thereof.
BRIEF DESCRIPTION OF THE FIGURES

Figure 1. shows a diagramatic representation of the antibacterial screening assay design using a 96-well microtitre

plate.



as car boxam de, sul phonam de or phosphoram de wherein each G _Cl2al kyl,

Cl - Cual kyl oxy or C3. Ce6eycl oal kyl is optionally substituted with hydroxyl,
am no, carboxylic acid or a salt or ester thereof, sulphonic acid or a salt
or ester thereof, phosphoric acid or a salt or ester thereof, or a nitrogen
cont ai ni ng group such as carboxam de, sul phonam de or phosphoram de 15B is
sel ected from-0-, -5, -S(0)-, -5(0)2-, -N+, and -N(C1l_GCealicyl)-; Rl is
sel ected from hydrogen, Cl _Cl2alicyl, Cl1_C6al kleS Cécycl oal kyl ,

Cl . Coal kylC6_ClOaryl, C2_C6al kenyl, CZ_lG:GaI | cynyl, a pol yoxyal | cyI ene
having from2 to 6 carbon atons, and when B is -S—, -S(0)-, -S(0)2-, -NH
or - N( CPDECSBIER\IBSCRIPFEHONRIF THE INENIONOXY| ; V is a |linker group sel ected
from-0-,- 200-L-C(0), -0-L-NR6-, -C(0)-, -NR6-, -5(0)-, -S(0)2-,

- 0- L- S(lypfirst asgyey yhp prese(igy)pntion pigyides 2 compmelof fopidd I20- ; wherein L is sel ected
from G _Cl2al kyl, C2_C8 al kenyl, C3_C6cycl oal kyl, pol yoxyal kyl ene havi ng
from2 to 6 carbo® ' | and Cl1_C6al | cylC6_ClOaryl and wherein
R6 is selected fronfH, Cl A:ﬂ12al kyl ;y 25A1 and A2 are the sane or different
and are basic am noNaci d residues; ch9,£31$h nd ither pr esent
or absent and is an inde sel ewted a ac 2re5|d 12. Tis
present or absent and is sel ected from - C(0)0R8 -0R8 - NHR8, NHCRS,

- NH- Cear yl - CO- R8, - NH CBary+—&Q -g\H- C6ar y| - CONHORS,

- NH- C6ar yl - CONHOH, - ~ 02\®6ﬁryl - ( NH) CORS;

or T forns a carboxyl ate i‘s@stere, gptionally substituted with Rg, which
repl aces the carboxy' 5acid group of the amno acid to which T is

connect ed; wherein Rg is selected from hydrogen, C _Gi 2al kyl,

C _Ceal kleG_O oaryl, G _CBallcylC3 _Cécycl oal kyl, C2_Cgal kenyl and

C2_CBal kynyl ; and “wherein when T id connected to the C—term nus of
an am no aci d reS| d el hen@b@g ny rhou of the am no acid residue may
be Peduced tOPREFRSH G ?rgﬁﬁ’ﬁi 5“’% %fﬁ‘ A2 are each independently
selected frao f orn Mor e
preferably AAgLp %Egggfegg&le 9‘% ?Ac??ﬁw Sglgﬁt%eﬁogﬁgwgglﬁfcﬁ) ?‘Jﬁegd‘:g“%& % Jgt%uéct ed from
ar gi ni ne. Prpéﬂ“é‘}Yé’bf“i}yre%eda‘ﬁﬂvaS?Sé}e’éOfabsent In a preferred enbodl ment, the

Zg”pggndTOf i :ﬂ%elgﬁhénsdgge]:l%fg yr sglg%e af{%\}gdr%ge‘l’am LR, e FReanyt, cbral o’xy,SI

nitro, halogen, hydroxyl, amino, mono or dialkylamino, carboxylic acid or a salt or ester thereof, sulphonic

10 acid or a salt or ester thereof, phosphoric acid or a salt or ester thereof, or a nitrogen containing group such
as carboxamide, sulphonamide or phosphoramide wherein each C;.Cpsalkyl, C;-Csalkyloxy or
C;.Cecycloalkyl is optionally substituted with hydroxyl, amino, carboxylic acid or a salt or ester thereof,
sulphonic acid or a salt or ester thereof, phosphoric acid or a salt or ester thereof, or a nitrogen containing

group such as carboxamide, sulphonamide or phosphoramide;
15 B is selected from —O-, -S-, -S(0)-, -S(0),-, -NH-, and —-N(C,_Csalkyl)-;

R; is selected from hydrogen, C,.C),alkyl, C;.CsalkylC;.Cscycloalkyl, C;.CyalkylCy.Cyparyl, C,.Cealkenyl,
C,.Csalkynyl, a polyoxyalkylene having from 2 to 6 carbon atoms, and when B
i8 -S-, -S(0)-, -8(0),-, -NH- or —-N(C,.Cgalkyl)- then R; may be hydroxyl;

V is a linker group selected from —O-,—
20 O-L-C(0), -O-L-NR¢-, -C(O)-, -NR¢-, -S(0)-, -S(0O)-, -O-L-S(0)-, -S(0),-L-C(0)-, -S(0),-L-NR-,
P(0),0-;
wherein L is selected from C;.Cjyalkyl, C,.Cy alkenyl, C;.Cgcycloalkyl, polyoxyalkylene having
from 2 to 6 carbon atoms, C.Cjgaryl and C; CgalkylCs.Ciparyl and wherein R is selected from H,
C, Cpalkyl;

25 A, and A, are the same or different and are basic amino acid residues;

each of S, S, and S; is either present or absent and is an independently selected amino acid residue;



13. In a further preferred enbodi nent, the conpound of fornmula I is of
formula Ib: wherein Q, @, V, Si, A, Si, A2, S3, T, B and Rl are as
defined above. In a second aspect, there is provided a conpound of formula
1, 5 or pharmaceutically acceptable derivatives thereof, wherein: Ari and
Ar2 are each independently selected froman aromatic or heterocyclic ring
systemor partially or fully reduced derivatives thereof; Q and @ are
each independently sel ected from hydrogen, C _GCi zal kyl, C3_C6cycl oal kyl
G - C ual kyl oxY, 10nitro, hal ogen, hydr d>2y| am no, nmono or dial kyl am no,
carboxylicaldo st t U onic acid or a salt or
ester ther eo?ISpr toragsentandlssegaedeéom Qg(?)t% eXS'tNgI:ﬁ*’t hereof, or a nitrogen
cont ai ni ng gNHQbs @ﬁhﬁsalaféc@‘&ﬁ SR -&rrd€O- Wepﬁ@ﬂﬁwﬁ@wohhmwhmw@wmr ein
each G _Cual &yl @uaddsy QK YNBAScdR3,_Cocycl oal kyl is optionally substituted
with hydroxyl, "am no, carboxylic acid or a salt or ester thereof, sul phonic
acid or a salt Or ordSfbri@is a tdiekAat isospROSHRIY Gib@ititdd with RQ whih tepBdes QSEeﬂfoxylic
thergof, or a4 otuEQQ e%m?r@%%}ﬁlo%hﬁ %&ggﬂpg@ such as carboxami de, sul phonani de
e: V2 1S a

or phosphor am i nker group independently

sel ected from - 0-ype ote f, a arv1o( 0 S(0) 2-
~0-L-S(0) - -S(O)éiéfgﬁgm t;ﬁ?@;‘%&lg@ CC%g’)l(c §114§'B§cff ey ein L1 s
sel ected from Cl flﬁcy"l gﬁa%@’léfwnd o<k @bal kyI pol yoxyal kyl ene

having from2 to t nd C1 cleal k and

wherein Ro is sel‘gk%:t edgg ?8% &q’gdgfg%?% E uS Tan and A2 5er81é1uét/the§§bse§argon5ygm

di ffer ent ard ths pring acd residysrmavbededued iométilpas: each of Si, S2, S3 and S4 is

eit res nt or, absen nd is an |ndependently sel ected anino acid

r esl du refergolys P andide WéFaCEP’E Enienty selegtrd SR the gepup %On?‘sﬁla%?féﬁﬂ‘é’rﬂﬂ“&}“%‘f VI from
-C(0) ORsc,)re preXR@bly ANsiRBscted MbdURSne anflbiniBo@rayd AGORBcted Nk &giaing/ | - CONHRS,

- NH- CBaryl - CONHOR 8, - NH C6aryl - CONHOH, - C(0) NHR8, - (NH) - S02C6aryl ,

- ( NH) CdiRgferably, S, and Sx¥e abent or s~ a car boxyl ate isostere, optionally
substituted wth R3, which replaces the carboxyllc acid group of the am no
aci d tc}nm"@ﬁedﬂ“b?dém??bﬂﬁé?f’fpéﬁf‘dOi@ﬂﬁ@rlé??f fepgula &&” s ect ed from hydrogen,

Cl _Cl2al kyl, Cl1_CealkylC6 ClOaryl, G .C6al kylC3 Cé6eycl oal kyl, C2_C6al kenyl

and C2_Ceal kynyl O
V/S1\ /Sz\ /83\
1

(Ta)

15  wherein Q;, Qs V, Si, A, S1, Ay, S3, T, B and R, are as defined above.




wherein when Ti is connected to the C-termnus of an am no acid residue
then the carbonyl group of the am no acid residue nay be reduced to

nmet hyl ene; T2 is either present or absent and is independently sel ected
from-C(0)0OR9, -0R9, -NHR9, 15NHOR9, -NH C6aryl-CO R9, -NH Cb6aryl-CO NHR9,
- NH- C6ar yl - CONHOR9, - NH C6aryl - CONHOH, - C(0) NHR8, -(NH)-S02Ce6aryl,

- ( NH) CORS; or T2 forns a carboxylate isostere, optionally
substituted with R9, which replaces the carboxylic acid group of the am no
acid to which T2 is connected, 13. wherein RO is selected

from hydrogen, G _G 2al kyl, Cl.C6al ky1C6Cl0aryl,

20C1_Conl wmeaarmgyamamm the cﬁﬁp@ﬁdacbﬂ«f@myllahsaﬁtﬂmﬁml Ig6al kynyl ; and

wherein when T2 is connected to the C-terminus of an am no acid residue
then the carbonyl group®@f fhe anino acid residue may be reduced to

met hyl ene. Preferably, A A2 are each independently selected fromthe
group consisting of |ysi di ni ne and ornithine. Preferably Al and A2
are the sanme. 25Preferal S2, S3 and $4 are absent In a third
aspect, there is provides .ound 1-Jor SQL\(III) or
pharmaceutical |y accept abl & derlvaV|ves thereof erelm' Ari and
Ar2 are each i ndependently gsel ected from an aronatlc or heterocyclic ring
systemor partially or 5fully reduged derivatives thereof; QL and 2 are
each i ndependently sel ected™~Nagwhy en, Cl1_Gi 2al kyl, C3 _C6eycl oal kyl

Cl- Cl2al kyl oxy, nitro, hydroxyl, am no, nono or dial kyl am no,
carboxylic acid or a saljt or egter thereof sul phonic acid or a salt or
ester thereof, phosphorisc acig-or a salt or ester thereof, or a nitrogen
cont ai ni ng group such s/é? boxam de, §U?phonan1de or phosphoranlde wherein
each G _G 2al kyl, Cl-G"2al kyl oxy or 10 C3_C6cycl oal kyl is optionally

substlt W droxyl,. amno, carb acid or a salt or ester

t her eof ¥ eéeﬂ’l%h(ﬁf %2551/ i% rSia EéP‘lR‘c?Feaég%%?‘fagﬁér eof , phosphoric acid or a
salt or r ni.troge i ni ng group such as carboxani de,
sulphoﬁgﬁgﬁgma %ﬁ%%ﬁﬁ%?g%1 3 m%s?%§€ ‘ed from-0-, -S-, -S(0)-,
-5(0)2-, -NH, and -N(C C6a|ky|) Rl is selected from

hydr ogen, Cl C|2alkyIQ1 ~C6al ky l:.~.cyc|oa|ky| Cl_Co6al ky1C6_ClO0aryl,
C2_Co6al kenyl, 15C2. Ceal/kynyl , Aglpolyox alkylene haV|ng from2 to 6 carbon
atons, and mhen Bis - -S(O) -S(O -, or//)&iﬂ.(ﬁalkyl) then R
may be hydroxyl;

A T
2\ / 2\ / 2
s; s

Q; an

or pharmaceutically acceptable derivatives thereof, wherein:

Ar; and Ar, are each independently selected from an aromatic or heterocyclic ring system or partially or

fully reduced derivatives thereof;

Q and Q, are each independently selected from hydrogen, C,.C,alkyl, C;.Cecycloalkyl, C;-C;.alkyloxy,
10 nitro, halogen, hydroxyl, amino, mono or dialkylamino, carboxylic acid or a salt or ester thereof, sulphonic
acid or a salt or ester thereof, phosphoric acid or a salt or ester thereof, or a nitrogen containing group such
as carboxamide, sulphonamide or phosphoramide wherein each C,_Ci,alkyl, C,-Ci,alkyloxy or
C;.Cscycloalkyl is optionally substituted with hydroxyl, amino, carboxylic acid or a salt or ester thereof,
sulphonic acid or a salt or ester thereof, phosphoric acid or a salt or ester thereof, or a nitrogen containing

15 group such as carboxamide, sulphonamide or phosphoramide;

each of Vy and V, is a linker group independently selected from —~O-,—~O-L-C(O), -O-L-NR,-, -C(O)-
> 'NR6"a 'S(O)'s 'S(O)Z'y 'O'L'S(O)'s 'S(O)Z'L'C(O)'a 'S(O)2'L’NR6"3 'P(O)ZO"



VI is a |inker group selected fromselected from-0-, -0-L-C(0), -0-L-NR6-,
-C(0)- -NR6-, -S(0)-, -S(0)2-, -0-L-S(0)-;,-S(0)2-L-C(0)-, -S(0)2-L-NR6-,
P(0) 20- wherein L is selected from Cl_Cl2al kyl, C2_C8al kenyl
C3_C6cycl oal kyl , pol yoxyal kyl ene having 20from 2 to 6 carbon atons, C6_C10
aryl and Cl1_C6al kyl C6_Cl0aryl and wherein R6 is selected fromH, Cl_Cl2
alkyl; Al is ais a basic amno acid residue; each of Si and S2 is either
present or absent and is an i ndependently selected amno acid residue; T is
present or absent and is selected froml4. 25(:(0)0R8 -0R8, -NIIR8, -NHORS,

: glg(:i?glar yl - Id(g 66)190 e&‘ Xm Ccﬁzﬁdcy%&“(en}% @ dei%kyﬁene having frc&ﬁl 2 P

forms a car b@%WOaFtemq, §&1baesf1 end CbﬁtwlbsﬂféblqltyrylsqmbSfbwrtlmRedsehpltmﬂ@gH CM6ialhyl;
repl aces the carboxylic acid group of the amno acid to which T is
connect ed; whePgPnarRge fame greﬂlfé%%néﬂdﬁrﬁaﬁcrﬁwag%ﬁmd@ Gi 2al kyl ,

C Coall 1C6 C
o Coal | cymy TS T R L RS e?ﬂ&%%%‘&ﬁ%@ﬁ’ﬁ%ﬂ@ regiiuc
a9 aci d I s de kDot Wi SALARIYLIAIPUR.EY the ami no aci d resi due my be

reduced to meth ylene. Prefera I's’ sel ect ed from|ysine, arginine and
et ne. o O0Rs OB peEe N e ST St GUR bl Goro R Nk Aok HRNBOR v
0 I'H T1s1l T2-NRICadDCONBOH,POE) NHRL YNHESO, L)yt INHY@DRVes t her eof , wherein R12
is an al kylaromati c or al kyl pol yaromatic group optionally substi tuted with
-0C1-6 al kyl or -@C2f®aikerpyiylateamstreBpii@alrrubstidepeitdiantiish rsdcesaheadrblyatic ¢
amno acid ra%ﬁ'g@ﬂﬁéf tlﬁ'_am;nog&d %;which T1 is connected,

10 wherein Ry is selected from hydrogen, C,.Cyalkyl, C,.CealkylCy.Cyoaryl,
C1.CealkylC; Cycycloalkyl, C, Cgalkenyl, and C,.Cgalkynyl; and

wherein when T1 is connected to the C-terminus of an amino acid residue then the carbonyl group

of the amino acid residue may be reduced to methylene;

T, is either present or absent and is independently selected from -C(O)OR,, -ORy, -NHR,,
15 NHORy, -NH-Caryl-CO-Ry, -NH-Cgaryl-CO-NHRy, -NH-Cqaryl-CONHOR,, -NH-Cgaryl-CONHOH, -
C(O)NHRg, -(NH)-SO,Cgaryl, -(NHYCORg;

or T, forms a carboxylate isostere, optionally substituted with Ry, which replaces the carboxylic

acid group of the amino acid to which T, is connected;

wherein Ry is selected from hydrogen, C.Cjsalkyl, C,.CsalkylCs.Cjparyl,
20 C,.CealkylC; Coeycloalkyl, C,.Coalkenyl, and C, Cqalkynyl; and

wherein when T is connected to the C-terminus of an amino acid residue then the carbonyl group

of the amino acid residue may be reduced to methylene.
Preferably, A; and A, are each independently selected from the group consisting of lysine, arginine and ornithine.
Preferably, A; and A, are the same.

25  Preferably, Sy, S;, S; and S, are absent.



15581 is present or absent and is an independently selected am no acid
residue; Tl is selected from-NHRL3, -NHORD, -NH C6aryl-00RL3,

- NH- C6ar yl - CONHR13, - NH C6aryl - CONHOR13, or T1 forms a
carboxyl ate isostere, optionally substituted with RL13, which replaces the
carboxylic acid group 200f the amno acid to which Ti is connected; wherein
R13 is selected fromhydrogen, G .Cl2allcyl, C _C6al kylC6 ClOaryl,

C _C6al | cyl C3_C6eycl oal I cyl, C2_C6al kenyl and C2 _Coéal I cynyl; and 17.
wherein when Ti is connected to the G tiérminus of an amino acid residue
then the carbonyl group of the am no acid residue nmay be reduced to

net hy| elme;thifi2sped, teed iepbedtd b comou@Opi@dA]l, - C(0) 01144, -O0R14, -C(0) NHR14;
wherein R14 is selected fron1hydrogen C _Cual kyl, G _Ceal kyl C6_GCi Oaryl,

Ci _Ceal ky1C3_Céeycl oal kyl Q1{C C2 C6a|kyny| and CH2-fl uor ene;
wherein the optional substifuent ofr, R12 and the si de-chain of Si may
together forma -0Cl_6al kyl . Prefgrably, R12 is selected
from CH2- phenyl - OCH2CH=CH2 anu henyl an h ceﬁéT Preferably, Si is
sel ected fromallylglycine. Preferabl;, T2 is -C(0)CH3. Preferably, Ti is
CH30-. Preferably, B is arginin ine. 10Lkn a fifth aspect, there is
provi ded a conpound of Exa e~conmpound of Exanple 2 is
selected from 69, 70, 71, , 83, Bp 37, 65 56, 118, 119,
120, 121, 132, 90, 134, 135, 140, 141, 159, 160, 163, 164,
78, 81, 88 87, 89, 165, I 1 168 It would be understood by the
person skilled in the art the peptlde dHl) n formed by the conbination of
the ami no acid residues of the conpounds of the present invention could be
a peptide ororahamageyiedy prspabliderieendiirens vdarethe 15 nature of the |inker
group V: for Axanp l e, where the group Vis of the form-0-L-C(0)- then the
pept i de wi | 14 éfzﬁéeﬁﬁﬁhd@e@n%ﬁw etied fopmean rropgic i RYREoBIG Hpe yemovsrbaE |
t he 5group V fily refucddderivhibenther®£L- NH- t hen the peptide will be a reverse
peptide chain with its Cterm nus bound to V. As is well known to those
skilled in thenk@tare sathendependantbnselsessd fromt hydiogan st €nplkyle|Catelgalivh v -Fodlistigry,
capabl e of r@pl lﬁwgélgh}fdhﬁyl%ﬁ&oiﬁydo@ @alﬂﬁ&uﬁb shfrboaﬂlcammsaf:drdsterﬁwesiampﬁomc
car boxyl at e |§osteres i ncl ude t traz gﬁor%wrméh§C121992 57,

acid or a salt or ester t ereo phos oric acx or as or a nitrogen containing group such

as carboxamide, sulphonamide or phosphoramide wherein each C;.Cj,alkyl, C;-Cjralkyloxy or
10 C;.Cgeycloalkyl is optionally substituted with hydroxyl, amino, carboxylic acid or a salt or ester thereof,
sulphonic acid or a salt or ester thereof, phosphoric acid or a salt or ester thereof, or a nitrogen containing

group such as carboxamide, sulphonamide or phosphoramide;
B is selected from —O-, -S-, -S(0)-, -S(0),-, -NH-, and ~N(C,.Csalkyl)-;

R, is selected from hydrogen, C;.Cialkyl, C,.CealkylC;.Cecycloalkyl, C,.CealkylCq Cigaryl, C, Csalkenyl,
15 C,.Cealkynyl, a polyoxyalkylene having from 2 to 6 carbon atoms, and when B
is -S-, -S(0)-, -S(0),-, -NH- or —-N(C,.Csalkyl)- then R; may be hydroxyl,

V| is a linker group selected from selected from —O-, —O-L-C(0O), -O-L-NRg-, -C(O)-
-NRg-, -8(0)-, -5(0)s-, -O-L-S(0)-;,-S(0),-L-C(0)~, -S(0),-L-NR¢-, P(0),0-
wherein L is selected from C;.C,alkyl, C, Csalkenyl, C;.Cqcycloalkyl, polyoxyalkylene having
20 from 2 to 6 carbon atoms, Cy.C) aryl and C;.CgalkylCy.Cjparyl and wherein Ry is selected from H,
C,.Cy; alkyl;

A is a is a basic amino acid residue;
each of S| and S, is either present or absent and is an independently selected amino acid residue;

T is present or absent and is selected from —
25 C(O)ORg, -ORg, -NHRg, -NHORg, -NH-Cgaryl-CORg, -NH-Cgaryl-CONHRg, -NH-Cgaryl-CONHOR;, -NH
-Cgaryl-CONHOH, -C(O)NHRg, -(NH)-SO,Cgaryl, -(NH)CORg;



20202-209; JACS 1998, 110, 5875-5880 or Tet.Lett, 1993, 34, 1757-1760.),
i soxazol e, oxazole and thiazole. As used herein, the term"hal 0" or
"hal ogen" refers to fluorine (fluoro), chlorine (chloro), brom ne (bronp)
or iodine (iodo). As used herein, the term"alkyl" either used al one,
having 1 to 12, preferably 1 to 8, nore preferably 1 to 6, carbon atons, or
in conmpound ternms such as NH(al kyl) or N(al kyl)2, refers to nonoval ent
straight chain or branched 25hydrocarbon groups having 1 to 12 carbon
atonms, including their stereoisoneric flerns if applicable. For exanple,
sui tabl e al kyl gro i ncl.ud but are ngt limted to hyl thyl,
propyl, isopropyl ?r%gf-%%nﬁta f/?rl,’oxglgte:58?)%6{63’/?”?10?&‘8’( ?ui’ B etk B@ ﬁ’gﬁ fegli‘ée?r@f Ffé?oﬁ’(hcyl ,
3- et hyl but y#eid gnoup eftld amim.acid 8- whigh T4s qpetebtyd; pent yl , 2- et hyl butyl , n-hexyl,
and 2-, 3-, 4- or 5-nethyl pentyl. As used herein, the term "al kenyl"
refers to strai ghthelfsds 6 Ctﬁr%ﬁ’éﬁ%‘ﬂgeﬁ’fdﬁaééﬂ’%ﬁéaﬁﬁy%ﬁQarﬁavi ng one or nore
30doubl e bonds betvRakyICardyeabalial, OaSalk&iy, brdldl, €a8dvis&nyd gr oups i ncl ude, but
are not limted to ethenyl, propenyl, isopropenyl, butenyl, pentenyl and
hexenyl . 18. Thewheeinwital foyepynecteddsthei€ eaminesrod srpmiroatid residteccheptirearhivy] gdvai n
or branched GvdhAcebiORsidkE AP SRMIA Aldgaone or nore triple bonds.
Sui tabl e al kynyl groups include, but are not limted to ethynyl, propynyl,
but yny| Preflxeiiy, Yn itlselared frbve x@iRY, brginine and ofdiking. €r m " cycl oal | cyl " as used herein,
refers to cyclic hydrocarbon groups. Suitable cycloal kyl groups include,
but 5ar L4 : , butyl, cycl opentyl and
cycl ohe@?%h%%gg%’EE%lS&%;&%&i %@E%E%Jaff rgl?ﬁgl![ﬁ refers to a C6-Cl0 aromatic
hydr ocar bon group, for exanple phenyl or naphthyl. The term "heterocycle"
when used al one or in conpound words ir¢ludes nonocyclic, polycyclic, fused
or conjugated hydrocarbon residues, pregferably,C3_6, wherein one or nore

h

carbon atons (and where approprisat e, {ogen R{ons attached thereto) are
repl aced by a heteroatom sor to\EB Vi de on- matic or aromatic
resi due. 10Suitabl e heteroatons inkl 0,, Nand S. Were two or nore

carbon atons are replaced, this may be by tlwo or nore of the sane

het eroatom or by different heteroatons. SuftZable exanples of heterocyclic
groups may include pyrrolidinyl, pyrrolinyl, piperidyl, piperazinyl,
morphol i no, indolinyl, indazolyl, quingkinyl, i soqui nol i nyl,

i mdazol idinyl, pyrazolidinyl, thionorpholino, dioxanyl, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydropyrrolyl etc. Each al kyl, al kenyl, alkynyl,
cycl oal kyl , caphprmagqutiqaliy derivpsiyesithpieofywesmgin may be optionally substituted with
G - Coal kyl, 1504, 0Cl-C6al kyl, halo, CN, NO2, CO2H, CO2CL. Ceal kyl, CONH2,
CONH( C1_ ChalR| ayn)alkylafotiatielor 6ikapdipbmdiic dréubbpilé@dgRBktityibd witlB8CY hikyl or -OC,calkenyl;
C3- Coeycl oal kyl, hetrocyclyl, NH2, NH(Cl C6al kyl) or N(C _C6al kyl)2. For
exanpl e, an i ituted arvl group. nmay be 4-nethyl phenyl or
4-hydroxyph§%§ 1%%%&%¥m§ﬁ%ﬁ%%&%%??%%%%V@ggﬁ%@?ituted al kyl group may be

2- hydroxyethyl, trifluoronethyl, or difluoromethyl. Futher, nethyl
substituent&=(CF%l lcyl) may be substituted with an optionally sustitued
aryl to forma benzyl substituent. 20As used herein, the term"am no acid
reddue" refSeis sredenr otsbsenind @ ad idependantBRelbcted halnn aeibigsideans of am de bonds or

T, is selected

from -NHR3, -NHOR;3, -NH-Cgaryl-COR 3, -NH-Cgaryl-CONHR 3, -NH-Cgaryl-CONHOR 3,

or T, forms a carboxylate isostere, optionally substituted with R;3, which replaces the carboxylic acid group

-NH-Cgaryl-CONHOH, -(NH)-SO,Cgaryl, -(NH)COR; or

20 of the amino acid to which T; is connected;

wherein Ry3 is selected from hydrogen, C;.Cy,alkyl, C;.CealkylCs Cigaryl, C.CealkylCs.Cscycloalkyl,
C,.Cealkenyl, and C,.Cgalkynyl; and



sui tabl e replacements thereof to one or nore of the linker group V, other
am no acid residues and the termnal group T. The am no acid nmay be an
a-amno acid or a fl-amno acid. A suitable replacenent for the am de bond
can be any replacenent that is known in the art as it is well known that
where two am no acids or a conbination of natural and unnatural am no acids
are joined together to forman am de bond between themthe bond can be

repl aced by a 25suitable link, mhich may be called a peptoid (discussion of
this may be found in PM Fischer 'The ddgign, synthesis and application of

stereochenm c o] [ L yiew

Protein and Ler %ﬂghegg o eor?geé’{gg%%ecpge '%s Oé%%églgg%d S #e tg"f' ceaﬁbgns glioﬁpeorfga;f% n) .
Exanpl es of Wmaéﬁlf@@@myd’e@%@@m%PWe but are not linmted to: reduced
am de: am no net hyl ene: CH2NH, (Szel ke, M, Leckie, B.; Hallet A, Jones,
D. M, Suei r as,is stlested3WA CAHR,, BC(O)ORY,EOR , AC(ONaR Ur e, 19821982, 299, 555-557.;
Anmbo A, Adachi T Sasaki Y. Synthesis and opioid activities of

[ D- Leu- 8] Dyn opt ai e

st (G2 heg . RO ER ) @%&ﬁ Gy Ehaybe Eql gL EseagIe Lot

CH20 (Heden%%%@’ﬁﬁnmczwﬁ’nﬁ FHciweragin K, Carl sson J, Ekhol m K, Johansson
B, Kreutz E, Ni on A, Sethson_ | Conf ormat i ons_an rece
activity of %ﬁ*&é%tﬁ Oé’g%"ialr‘?uléfﬂté{?“b&%zé’sand%ﬁf‘g h%%(q,%srﬁf“ﬁi’ ’r?geétb?h‘f‘ﬁ“‘l lﬁ)rcr‘ﬁaﬁ‘ly g or
a psi[CH(2)0Ogroupsostere. J Med Chem 2002, 45(12), 2501-11) 19. hydr oxy

et hyl ene CHOHCH2- and ket onet hyl ene COCH2; (Harbeson SL, Rich DH.

| nhi bi t¥efprady. Reeri %ﬁ@&%ﬁ%@ewoﬁgﬁﬂ §Hsand Sri-ahenviaehresnen Mesfdnplyehas wiseted
hydr oxyminhaflyRRyeina PrefieabBONds F&O)CRG ePremhsly, T is MBItD-Chemrab il 388 arg B 6)lysink378- 92)
urea NHCONH, (Dal es NA, Bohacek RS, Satyshur KA, Rich DH Design and
synitthesh g filf aspas hemistpraviied 2« Spepind difixamlen i nhi bitors of aspartic peptidases
Org Lett. 2001, 3(15), 2313-6) The amino acid may be a L- or D isoner and
may ha\ﬂ@efﬁa%‘m@aﬂvd efixampls iy sadqege frem 89, 70, G 7 TAGA-WRatout3add §7. 6T 60418, BY: si de
chai n. 1kha28m2)0, 8 thsBy, 137,30, bR, f4a) ishiaso, 3680 8d4] 18US1088, 87) 89, 165, Be6PHI] 2hil 8. OF
t he I3-position with a gr oup sel ected from -G -G 2al kyI, - C2- Chal kenyl ,

- C2- Coal wapihe undefshihynticpieaon skilleHR jhX art hPPplitle chdifCidyed e the taatbyation bf g amino
( CH2) Q@lﬁ ¥4s1dl\ﬂ4§' &f e do Bﬁl unds” o%e pray‘;%iwentwgufégd‘@ %g%)y Jle’ &h feveg%e pgﬂfﬁé er}%nd@ig gn t%) 10i s

csl 5066‘9‘8’["*68‘1*‘?(@1#94 group MHéor exapgpiey wlmahelegﬂup Yiis of m&r@m P the the gentjdayill a2
i nt ege I’pefﬁti’dé)éﬁaﬂa vsﬁtﬁ 1t5N@dﬁtdlnﬁbhﬁﬁtﬂ €A GReradk KyHe groap Keyvy the foad KYMyNH- 16y €e @edtia/vill

cycl oal ken p may be substituted with one or
ror e grbS&f)seri-e i bl %E’ix‘““%ﬂﬂ‘g b - Gsal | eyl . - OCI -G 2al Kyl - SH,

- SC - C@@llsJWelll ’knowqqg!ﬁlose sl%%hg;ﬁ@lhg %l’m carb%ﬂ,zlscg{ere um_s'ghy n%@& ga}ﬁb‘le 01" é;ﬁgngt erm

"a-am no acid" as used herein, refers to a conpound having an _am no _};roup
and a AEPBBRSIat gRoRI 2n AmiRhicid Spile PRyt rsa%eﬁesaﬁhrdﬁttﬁéw&%ﬁr%&alpw% >ar e
sepfar atend2d9yIAS3p93gl 10, 3823-5830 ociteOldtt, 19T 38 -1CHF 6M), Rbxasvle, Pazok-aadrihiagvlaci d

i ncludes naturally occurring and non-naturally occurring L-am no acids and
t hei r Bsivssd heein thereimdleatd” pathiploges” refars toeltybrins | (Bierag shigrdet(chlogy), bdwritevrping)es iodiher e
functi gp&). groups are protected by suitable protecting groups. The a-am no
acid may al so be further substituted in the a-position with a group

sel ect adu0hdér@mithe Girm Cuigh"keyther use@or@i KAgihK BRVR,, prefdabiyGi t2&|nl6Yd‘pféferab-ly( Gb1d)calbeRl

(C|_|2) 1 t d. reigrs 10 1n](')aar al F\()):lf L5
N IR it R LARNG KSR R Py I e
- S& - Chyirgegrbon ey ham&htow Parbm@@m@@w@m@ﬁlplkwemsowcmé PEP&PaIbanr exanjep |
- NHS - l@ift@ﬁlkﬂfwll %{)ups [\'g HEOI ) Nﬂﬁlmlt&i tb ﬁﬁel@ylfﬁ'thyﬁﬂrobﬁtlﬁgﬁﬁyl fotam, lectbﬁtyﬂ-g,n@ﬁ@l V\'her €
each a y 2 a c) qal ky
het er oY Ill meths ﬁ’u%f ?r’fﬁlﬁtlhlﬁgu bt %{ 2 %e(c)f[lsl m‘%ﬂﬁ'?% n%l ?ﬂl"(y r}/y gh%% Y sé rédc¥ed
25f ronﬁn@}hylpenNHZ -NHCI - C6al kyl , -0OCI -Cl2al kyl, -SH, -SC -C6al kyl, -CQ2H,
- CORCL- CBal kyl, - CONH2

As used herein, the term "alkenyl" refers to straight chain or branched hydrocarbon groups having one or more
30  double bonds between carbon atoms. Suitable alkenyl groups include, but are not limited to ethenyl, propenyl,
isopropenyl, butenyl, pentenyl and hexenyl.



or -CONHCI - C6al kyl . As used herein, the term"P.-amno acid" refers to an
amno acid that differs froman a-amno acid in that there are two (2)
carbon atons separating the carboxyl term nus and the amino term nus. As
such, 13-amno acids with a specific side chain can exist as the Ror S
enantionmers at either of the a (C2) carbon or the 13 (C3) carbon, resulting
30in a total of 4 possible isoners for any given side chain. The side
chains may be the same as those of naturally occurring a-am no acids or may
be the side chains of non- naturally ocd@ring amno acids. 20. 33 H2N

o s RS D8 A0 DB SR e L R e P o i e
at t he mleépndwué@ieb@mmég@ms inBjudes bib et nat dimitesiio pthyabletenynyhiwtysdipsetityl@adt s at
the C2 gakhpn Satom two substituents at the C3 carbon atom or one
substituent at each of the C2 and C3 carbon atons. Tr-substitution includes
t WO SubSliel téresicisaliafi” a hied haei; adfddn c@tiOid@attbod B@uBL bEtablé teohlkya trotifd@nclude, B@r bon

at ong orargmmﬁ}gga%rdg%l png? ’%I(’bétﬂt %npeﬁ an? clgﬁeggj“p and one substituent at the

C2 carbon atom st| ovides for two substituents at the C2

car bon ateQimnapd: IWRdstibis bt Aen taoua@c SRR @BuR P Bampit! bitef bnaphthyl.
substltueentsa?ﬁclsude -G rC12a }C%ﬁb ' hgm é’ngﬂa“‘a-cz n(lig{ah?)ﬂ/ﬁyl ,ap "y

- ( CHZ) NOERam "hefetocid)el Iheh, usedRB3dbr nrc(oﬁb‘lﬂl)uﬂ'l@&xﬂsl’ &lﬁyﬁhc)hﬂmcyllﬂpﬁolyc{/@bﬂzﬂs%rw \_/vher e
f\)aq_ll S S@Ugaggﬁgd&éary?(n%m&@s&f réj]}%aqcv:xlrhf:remo ot re car ona%L ang‘ lwﬁé{e ap%rggna't:éb IS
- C3- Caclpetoealaioan gﬁrached fp1pto) arNemcc@afaﬂ Hetgspptorp o asrsmq@ Mmmnaun o1| ason@tigyesi¢pg.
i nti@ge Ir sklﬁtamee&matem&naﬁué oVheme s ank @b Kr}ﬂlo.re @}bk@nmhs, arcdbl4e¥d) )hgs nfay séh Balvk w
cycloa en ter C I’OU tituted wt on
mare griind neafitgueng) S R e ROk BB eaRefl ik st sl SR
- SCI - CourrRiydinyl, pyDOEH], pip@ER P EErénlyl, myﬂpl}olln@@%ﬂﬂﬁlyllﬁéazolylomel@iyl Goalitoliyl,

imidazolidinyl, pyrazolidinyl, thiomorpholino, dioxanyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyrrolyl etc.

Each alkyl, alkenyl, alkynyl, cycloalkyl, aryl or heterocyclyl group may be optionally substituted with C;-Cgalkyl,

15  OH, OC,-Csalkyl, halo, CN, NO,, CO,H, CO,C,.Cqalkyl, CONH,, CONH(C,.Csalkyl), CON(C,.Cealkyl),,
trifluoromethyl, Cgaryl, C;-Cgcycloalkyl, hetrocyclyl, NH,, NH(C;.Cqalkyl) or N(C,.Cqalkyl),. For example, an
optionally substituted aryl group may be 4-methylphenyl or 4-hydroxyphenyl group, and an optionally substituted
alkyl group may be 2-hydroxyethyl, trifluoromethyl, or difluoromethyl. Futher, methyl substituents (C,alkyl) may
be substituted with an optionally sustitued aryl to form a benzyl substituent.

20 As used herein, the term "amino acid residue” refers to an amino acid which is bound by means of amide bonds or
suitable replacements thereof to one or more of the linker group V, other amino acid residues and the terminal group
T. The amino acid may be an a-amino acid or a B-amino acid. A suitable replacement for the amide bond can be
any replacement that is known in the art as it is well known that where two amino acids or a combination of natural
and unnatural amino acids are joined together to form an amide bond between them the bond can be replaced by a

25 suitable link, which may be called a peptoid (discussion of this may be found in PM Fischer ‘The design, synthesis
and application of stereochemical and directional peptide isosteres a critical review’ Curr. Protein and Peptide
Science, 2003, 4(5), 339-356 and references therein). Examples of suitable replacements include, but are not limited

to:

reduced amide: amino methylene: CH,NH; (Szelke, M., Leckie, B.; Hallet A., Jones, D.M., Sueiras, J.;

30 Atrash.B.; Lever, A., Nature, 19821982, 299, 555-557.; Ambo A, Adachi T, Sasaki Y. Synthesis and opioid
activities of [D-Leu-8]Dynorphin(1-8) analogs containing a reduced peptide bond, psi(CH,-NH). Chem
Pharm Bull (Tokyo). 1995, 43(9), 1547-50)
ether bond : CH,0; (Hedenstrom M, Yuan Z, Brickmann K, Carlsson J, Ekholm K, Johansson B, Kreutz E,

Nilsson A, Sethson I, Kihlberg j. Conformations and receptor activity of desmopressin analogues, which

35 contain gamma-turn mimetics or a psi[CH(,)O] isostere. ] Med Chem. 2002, 45(12), 2501-11)



The term "non-naturally occurring am no acid" as used herein, refers to
am no acids having a side chain that does not occur in the naturally
occurring L-a-am no acids. Exanples of non-natural am no acids and
derivatives include, but are not limted to, use of norleucine, 4-am no
butyric acid, 4-am no-3-hydroxy-5-phenyl pentanoic acid, 6-am nohexanoic
acid, t-butylglycine, norvaline, phenylglycine, ornithine, sarcosine,
204-anino-3-hydroxy-6-nethy|heptanoic acid, 2-thienyl alanine and/or

D-i soners of am no acids. The tern1 "badi9%¢c am no acid" includes any am no
acid having SI d h?el?leab@ eto%%t&l en% C%CEa ay] e'é'c%s%e&{‘eﬁﬁllil% tncI ydes
anino acids AV NG A aln earing one for e N it

| ncl uded wi tﬁmmpﬁmléaseré’mpmn@qs omtaiying ktthteeﬂw@mmmycgvoxwmmnp mge vagiepladements. ho
aci ds | ysi neMe@c1@hnnions 32@ns7hbst i di ne and their D-isomers. Further included
are the L- and D- fornms of otnithine; 2-,3- and 4- am di nophenyl gl yci ne;
2,3, and 4 awbNHOINIE (ydlaNANBsH@cek RS, Safyshusios R2GDH) Dasiindhdgphan yi g yrahateal
py“sdy' al a“'&ge F% LrﬁxllletPrsm anlggpp%%{a%és%?L&pﬁd& §gﬁsﬁ9§19% { m nonmethyl ) am des;

and am di nopi ani era ide-chain conprises an

am no  grRURnb NPhaydk a @noramsa@er Qﬁd%'a? h§\}él3§£thx§1|}&td%gmgf§ stib\Ghailof mg%u@ﬁmamurgh
up to tﬁ/}ecﬁubstltuents optional substituents_ include
I

d - Qual st hegmipcd gty 9‘F° beésﬁhﬁﬁ Sb%fP‘y‘Fd infig g Rppition gy the SRPYLB MEh pBTOYRIglETed
pr ot ect fravg-CgHCQalRS, (fﬁ(eﬂkenﬁr ah-epilliyme, @EmaJ -(CHLY, RiPOGH, SYHIL e giosyclyl heodor a
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CONpr i S&SNRC(SHNBING, wedd or $€inREdr 86 fi f0IBnd wikdrOsaph H6T) Slk&ily i, mgyngrt éycoGRI 02,

-N(Ri 0 | =NRI 0) N( R10 - C( =NRI NR10g=0) N( RL0) 2,

- N=NC( %ﬂlq%gﬂ%lﬁmo)mﬁ%m B%{ﬂféég%s)u%ﬁﬁfﬁ%]}?wr %%&%w 0)2 wher ei n
each Rifen 95 Atept¥Hderelkyl. -9€1-Cetlied -$H. 0¥ 11¢ydkyb fEhHEERL Callob aPRYH: and R11 is
sel ect ed -daorvara, yawpgen, hydroxy, G -Cual kyl, G -C6al koxy and NRi o; and
3-8-nmenbered N-containing heterocyclic group such as piperidinyl,
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i ncl ud%rm(@rw)ﬂﬁ & talol of & ihe, eﬁﬁ&x?moa@h&\a@ekachgmgra%&ﬁqu&y&ﬁ%@ﬂrkw or any

ot her conpound whi ch upon adm nistration to a subject, 1S capab

provi d|°¥Fé°ath‘ryF é@c‘r’ YergpeyFirgrp ey ‘S?)S“bé“‘E‘B%’E}Lﬂﬁ‘ﬁord‘F"r? Heppiclsseht | nvention or a
phas madent-O8.aNHy -, i CsatkyieO @0 baiky B -SBI, -SICe Slatkyie-AChdr-e0fC, -Cldigl, sadNis, of t he
conmpoun g %Jf'ﬁe (I') to (1V) are preferably pharnmaceutically

accept abl e w Il be appreciated that non-pharnaceutically acceptable

sal ts al§Q L@éuh t¥ede mmﬁlb@a&%@e@s@znm R AR EHrer!d FEERA-Bfino R1dMHa ISR ar €
useful as internediates in Fr eparation of pharmaceutically acceptable

salts. %@ﬁ@%@%%ﬁ%&?ﬁb@a fespings andshepptine tamingss As pch.fenindagids wigthes not

I i m t egbetific SI&&hatnscaQEm@ Qﬁtﬁm&%‘éhdnﬁ@h&syat a@l&eomhaal(@z) |c£}9cfng)?-ﬁlb g (@§ l:zﬁ'&m Srbkﬁfﬁngas
g ochl ori.c, sulphuric, hor.i c, Z%ﬁr carbonic, boric and
C

ob PP k& poyeble spmegtfp a§y %} en s piiie Sbfid Shamy max bedpit sABY & tl&’??g%ﬁ?ﬂealyc. ds
s uc h asccatied ¢-8minfd faidioDmiyde the sitly/¢hhias ofhéd-fiaduidllg pcchmihgantino dadelr oxymal ei c,
fumaric, malic, citric, lactic, nucic, gluconic, benzoic, succinic, oxalic,
phenyl aceti c, nethanesul phonic, toluenesul phonic, benzenesul phonic,
salicylic, sulphanilic, aspartic, glutamc, edetic, stearic, 25palmtic,
oleic, lauric, pantothenic, tannic, ascorbic and valeric acids. Base salts
i nclude, but are not limted to, those formed with pharnmaceutically
accept abl e cations, such as sodium potassium [lithium calcium nagnesium
zi nc, ammoni um al kyl ammoni um such as salts fornmed fromtriethyl am ne,
al koxyamoni um such as those forned with ethanol am ne and salts forned from
et hyl enedi am ne, choline or am no acids such as arginine, |ysine or
hi stidine. General information on types of pharmaceutically acceptable
salts and 30their formation is knomn to those skilled in the art and is as
descrlbed in general texts such as Fﬁndbook of Pharnaceutlcal salts”
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Basi ¢ nitrogen-containing groups nmay be quarternised with such agents as

| oner al kyl halide, such as nethyl, ethyl, propyl, and butyl chlorides,
brom des and i odi des; dial kyl sulfates |ike dinmethyl and diethyl sulfate;
and ot hers. The term "prodrug” is used in its broadest sense and
enconpasses those derivatives that are converted in vivo to the 35conpounds
of the invention. Such derivatives would readily occur to those skilled in
the art, and include, for exanple, conpounds in which a free hydroxy group
is converted into a group, such as an @®ter, carbonate or 22. carbamate,
whi ch is capable of being converted in vivo back to, a hydr oxy group. A
prodrug may include no i cat ioost of one or nore of~the fwoghi onal groups
of a conpound of feg In particular, ggrpoun f formula | having
free am no, am do, hydroxy jor carboxylic groups can be-converted into
prodrugs. Prodrugs include onpounds wherein an am no ﬁ0|d resi due, or a
pol ypeptide chain of two or nore (eg, two, three or four) 5am no acid

resi dues which are covalently joined through peptide bonds to free an no,
hydroxy and carboxylic acid groups of conpounds of formula I. The am no
acid residues include t®e 20 naturally occurring af no acids commonly
designated by three | etfer synbols and al so i ncl ud€ 4-hydroxyproline,
hydr oxyl ysi ne, denpsi ng,~\J so gi ne, 3- nethylhlgpdegg//nowvlln

bet a- al ani ne, ganme N pobwt’yric acid, citrul |H,RE, HhohgCysteine
honoseri ne, ornithine and nethi oi ne sulfone. Prodrugs al so include
conpounds wherei n carbonates, carbamates, 10am des and al kyl esters which
are coval ently bonded to the above substituents of formula |I through the
car bonyurtieamdye the|frapitougjdshaydelraiono-, 4 oidsrugs-selisttation achd Cend Ad sypvatiems.
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Accordingly the invention provides the use of a conpound of the first to
fifth aspects for treatnent or prophylaxis of bacterial infections and
provi des net hod conprising of adm nistering an suitable anmount of a
conpound according 35to one of the first to fifth aspects. 23. Suitable
dosages may lie within the range of about 0.1 ng per kg of body weight to 1
g per kg of body weight per dosage. The dosage is preferably in the range
of 1tigto 1l g per kg of body wei ght per dosage, such as is in the range
of 1 ng to 1 g per kg of body weight pen.dosage. In one enbodinent t he

dosage is in the ran bo ht per dosage.
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alkoxyammonium such as those formed w1th ethanolamine and salts formed from ethylenediamine, choline or amino

acids such as arginine, lysine or histidine. General information on types of pharmaceutically acceptable salts and
30  their formation is known to those skilled in the art and is as described in general texts such as “Handbook of

Pharmaceutical salts” P.H.Stahl, C.G.Wermuth , 1* edition, 2002, Wiley-VCH.

Basic nitrogen-containing groups may be quarternised with such agents as lower alkyl halide, such as methyl, ethyl,

propyl, and butyl chlorides, bromides and iodides; dialkyl sulfates like dimethyl and diethyl sulfate; and others.

The term "prodrug” is used in its broadest sense and encompasses those derivatives that are converted in vivo to the
35 compounds of the invention. Such derivatives would readily occur to those skilled in the art, and include, for

example, compounds in which a free hydroxy group is converted into a group, such as an ester, carbonate or



As used herein, the term"effective amount” relates to an anount of
conpound whi ch, when adm ni stered according to a desired dosing reginen,
provi des the desired treatnment of the bacterial infection or therapeutic
activity, or disease prevention. Dosing may occur at intervals of mnutes,
hours, days, weeks, nonths or years or continuously 35over any one of these
periods. A therapeutic, or treatnent, effective anount is an anmount of the
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When ot her therapeutic agents are enployed in conbination with the
conpounds of the present invention they nay be used for exanple in anounts
as noted in the Physician Desk Reference (PDR) or as otherw se determ ned
by one of ordinary skill in the art. In addition to the anti bacteri al
properties of conpounds of the present invention, the present inventors
have al so 5found that conpounds of the present invention are also effective
intreating H'V. Accordingly, in an eighth aspect the present invention
provi des a net hod for treatment or pro@ylaxis of H'V in a subject
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based upon form-ng
carrier or diluent, may thus be placed into the form of pharmaceutlcal compositions and unit dosages thereof, and in

such form may be employed as solids, such as tablets or filled capsules, or liquids as solutions, suspensions,
emulsions, elixirs or capsules filled with the same, all for oral use, in the form of suppositories for rectal

administration; or in the form of sterile injectable solutions for parenteral (including subcutaneous) use.

25 In addition to primates, such as humans, a variety of other mammals can be treated according to the method of the
present invention. For instance, mammals including, but not limited to, cows, sheep, goats, horses, dogs, cats,
guinea pigs, rats or other bovine, ovine, equine, canine, feline, rodent or murine species can be treated. However,

the method can also be practiced in other species, such as avian species (e.g., chickens).

The subjects treated in the above method are mammals, including, but not limited to, cows, sheep, goats, horses,
30 dogs, cats, guinea pigs, rats or other bovine, ovine, equine, canine, feline, rodent or murine species, and preferably a

human being, male or female.

As used herein, the term "effective amount" relates to an amount of compound which, when administered according
to a desired dosing regimen, provides the desired treatment of the bacterial infection or therapeutic activity, or
disease prevention. Dosing may occur at intervals of minutes, hours, days, weeks, months or years or continuously

35 over any one of these periods. A therapeutic, or treatment, effective amount is an amount of the compound which,



be conduct ed usi ng approaches routinely used in peptide synthesis. For
exanpl e, the coupling reaction of an amne with a carboxylic acid (X=0H) or
an activated carbonyl carbon such as an acyl chloride, acyl azide ,

acyl succinim de or an anhydride (X= O, N3, 0-succininde, OC(0)R).
Compounds of the fornula (A) may be conveniently prepared froman aromatic
or heteroaromatic ring system 10carrying any of; desired substituents
functional groups which may be converted into desired substituents using
conventi onal approaches known to those2killed in the art; or
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25 injectable solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example as a solution

in 1,3-butane diol. Among the acceptable vehicles and solvents that may be employed are water, Ringer's solution
and isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally employed as a solvent or
suspending medium. For this purpose any bland fixed oil may be employed including synthetic mono- or

diglycerides. In addition, fatty acids such as oleic acid find use in the preparation of injectables.

30  The pharmaceutical composition and method of the present invention may further comprise other therapeutically
active compounds which are usually applied in the treatment of the above mentioned pathological conditions.
Selection of the appropriate agents for use in combination therapy may be made by one of ordinary skill in the art,
according to conventional pharmaceutical principles. The combination of therapeutic agents may act synergistically
to effect the treatment or prevention of the various disorders described above. Using this approach, one may be able

35  to achieve therapeutic efficacy with lower dosages of each agent, thus reducing the potential for adverse side effects.



To a stirred solution of an acid (1 equiv.) and an amne (1 equiv.) in dry
acetonitrile or DVF (5-10 mM's) was added 10 EDCl (1.2 equiv.) and HObt
(1.2 equiv.). If the amne was a HCl salt then 1 equival ent of DI PEA was
al so added. The reaction m xture was stirred overni ght before the sol vent
was renoved and the resultant residue subjected to flash silica gel colum
chromat ography (normally using 2%e0H DCM as the eluant) to afford the
desi red conpound Protocol 2: N Fnoc Deprotection 15To a stirring solution
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Compounds of Fornula | Synthesis of Conpound 1 1(i) 5To a sol ution of
1,1 -binaphth-2,2"-diol (1 g, 3.49 mmol) in dry acetone (100 m ) was added
anhydr ous potassium carbonate (5g). A solution of 1-brono-3-nethyl butane
(0.52 M, 4.19 mol) in acetone (30 mM) was added dropw se over a 90 mn
period. The m xture was then heated at reflux for 3 hrs and left to sit
overni ght before being cooled and filtered. The solid residue was then
washed twice nore with acetone (10 ml) before the conbi ned organic extracts
were evaporated to dryness to yield a keney coloured oil. Subsequent flash

colum chr o hy with 101:1 DCM Hexane as the eluant affords the
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hexane/ DCM). Starting di ol was so recopvered (357 ng, 36% indicating the
reaction had not gone to conpleti'sq. ZN\VR 473 MHz, CDC13) 8 0.61, d, J =
6.5 Hz, 3H 0.65, d, J = 6.57Hz, 3H% 1.32, Am 3H, 3.98, m 2H 4.95 s, OH
7.04, di st d, J =7.8 H, 1H 725 m 7H, 7.42, d, J = 9.1 Hz, 1H, 7.84,
d,J:78Hz 1H, 7.87, d, J 87HzBlH'799dJ:90H21H.
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In addlltl\({rz the ring system Ar-Ar, includes a position that may be converted into the group BR1. This position may
be a functional group or may be an appropriately activated position on the ring to allow conversion into functional
groups using conventional approaches known to those skilled in the art. For example functional groups include
hydroxyl, amino and suitably protected derivatives of these. Examples of suitably activated positions include those

20  which may be alkylated or acylated such as phenoxide.

The compound of formula (B) can be prepared using any suitable approach readily ascertainable to those skilled in
the art. Preferably compound (B) can be formed by reactions of suitably protected amino acids in a suitable
sequence. In one preferred approach this is based upon formation of amide bonds and may be conducted using
approaches routinely used in peptide synthesis, for example, the reaction of an amine with an appropriately activated

25 carbonyl group. Preferably compound (B) may have a protecting group on the amino terminus of S1 or S2 which is
removed once the group S1A1S2A2S3T has been formed to allow coupling of S1 or Al to V of compound (A).
Those skilled in the art can readily determine the appropriate methodology to build the desired group (B).

Where appropriate , protecting groups may be used to mask certain positions on the compounds of formulae (A) and

(B) so as to avoid or limit unwanted side reactions.

30  Suitable aromatic or heteraromatic ring systems may be commercially available or be readily prepared from

commercially available ring systems or ring system precursors.



H2N -(sAo 2 To 1(iii) (510 ng, 1.59mmol) dissolved in DCM (2 m) was

added TFA (2 m) and the resulting solution stirred at roomtenperature for

1 hr. Ethyl acetate (15 nml) was then added and the solution washed with
sat. sodium 15 bi carbonate solution until the washings were basic. The

organic |layer was then dried (MJSO4) and evaporated to dryness to yield the

desired product 1(iv) as a colourless oil (172 ngy, 49%. Rf = 0.37 (5%
MeOH DCM, st ai ni ng vvith Mo dip. 11-1 NMR (300 MHz, CDC13) 8 0.88, d, J =
6.4 Hz, 3H, 0.90, d, J 64Hz 3H 1243, m 2H 154 m 1H 1.72, m
111; 1.74, m 2, 348 1H;
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1.28, scelé}ﬂlslétﬁacpmed&lds 1.77, m 2H 1 86, m 2H 2.08, s, 3H 2.54, s,
10 3H 2.58, s, 3H 2.60, m 2H 3.14, m 2H 3.38, m 1H 4.51, m 1H

5. 05, ABgtocad 1-Pep@deokiglinglH;, 5.13, ABq, J = 12.3 Hz, 1H 6.33, br s, NH
6.38, br s, N\H, 7.29, m 5H 7.78, d, J = 7.6 Hz, NH M (ES +ve) nlz 644
( 100% ”{(M.gnﬂrqd sol]gti((n\pif pr) acjqN|1 Rﬂuiva[gd an amine (1 equiv.) in dry acetonitrile or DMF (5-10 mls) was added
10 EDCI (1.2 equiv.) and HObt (1.2 equiv.). If the amine was a HCI salt then 1 equivalent of DIPEA was also added.
The reaction mixture was stirred overnight before the solvent was removed and the resultant residue subjected to
flash silica gel column chromatography (normally using 2%MeOH/DCM as the eluant) to afford the desired

compound
Protocol 2: N-Fmoc Deprotection

15 To a stirring solution of the Fmoc-protected peptide in dry acetonitrile (5-10 mls) was added piperidine (0.1 ml).
The resultant solution was then stirred at room temperature for 3 hours. The solvent was then removed and the
resultant residue subjected to flash silica gel chromatography using a short column (using 2%MeOH/DCM then
5%MeOH/DCM upon removal of Fmoc byproducts) to afford the desired compound.

Protocol 3: N-Boc & PMC/PBF Deprotection

20  To a stirring solution of the protected peptide in DCM (2 mls) was added TFA (2 mls). The reaction mixture was
stirred at room temperature for three hours before the solvent was removed. After triturating twice more with DCM
(2 mls), the residue was taken up in DCM (2 ml) and treated with a HCl/ether solution (2 mi, 1M), stirred for a
minute and evaporated to dryness. This treatment with HCI was repeated twice more. For BOC-deprotection this is
the final step, for PMC/PBF-deprotection the following is completed. The residue is taken up in DCM (or dry
25  MeOH if insoluble in DCM), precipitated by the addition of ether and the solid collected by centrifugation. This step
is repeated once more to remove the protecting group byproduct. The resultant solid is then dried to yield the desired

compound as its hydrochloride salt.

Protocol 4

To a stirring solution of the acid, alcohol, and triphenylphosphine in THF at 0°C under a nitrogen atmosphere was
30 added DIAD dropwise. The solution was allowed to warm to room temperature and stirred overnight. The solvent

was then removed in vacuo and the resulting residue purified by flash column chromatography over silica to yield

the desired product.

Protecting Groups



NH 15Thi s conpound was prepared via Protocol 1, using 1(vi) (240 ng,
0.373 mml ) and Fnoc-(D)-1ys(BOC)-0OH (187 ng, 0.4 mol) to yield the
desired product 1(vii) as an off white solid (336 ng, 82%. Rf = 0.28 (5%
MeOH DCM . IH NWR (300 MHz, CDC13) 8 0.83, m 6H, 1.17, m 2H 1.18, s, 6H
1.40, s, 9H 1.40, m 2H 1.60, m 11H, 2.02, s, 3H 2.51, m 2H 2.52, s,
3H, 2.55, s, 3H 3.02, m 2H, 3.18, m 2H 3.91, m 1H, 4.18, m 3H, 4.52,
m 1H, 5.00, m 2H 6.48, br s, NH, 7.25, m 911; 7.43, d, J = 7.6 Hz, NH
7.52, m 2H 7.69, d J = 7.6 Hz, 211. 2865 (ES +ve) nmlz 201116 (80% [ MtNar;
1094 (100) [ Mgl . -1 HN N,OPNC NH This conpound was prepared via
Prot ocol 2, using 1( ) (330 ,\‘Sf90.30 nmmol) to yield the desired product
1(viii) rag=anof° t€ solpid= (239 91%. Rf = baseline (5% I\/EOH/ DCM .
5 FI NMR (300 MHz, €DC13) 8 0.82, ] 5.8 Hz, 3H 0.84, d, J = 5.8 Hz,
3H, 1.23, m 2H 127, s, 6H, 1.38, 1, H 1.40, m 2H 1.60, m 11H 2. 07

s, 3H 2.52,s, 3H, 2.54, s, 3H 2.58, m 2H, 3.01, m 2H 3.19, m 2H

3.29, m 1H 4. m 2H, 4.92, m NH, 5.03, ABg, J = 12.3 Hz, 1H. 5.009,

ABg, J = 12.3 Hzy IH 6.39, br s, NH 7.28, m 5H 7.58, d, J = 7.9 Hz, NH;

7.95, d, Fee=7.% NH. MBS (‘ES‘+vg(i %z 872 (100% [M+Hr. H HN N. PMC NH 7
@]

General Notes

Melting point determinations were carried out on a Gallenkamp melting point apparatus. Chemical ionization (CI)

and electron impact (EI) mass spectra were obtained on a Shimadzu QP-5000 mass spectrometer by a direct

5 insertion technique with an electron beam energy of 70 eV. Electrospray (ES) m/z mass spectra were obtained on a

VG Autospec spectrometer. High-resolution mass spectra (HRMS) were determined on a micromass QTof2

spectrometer using polyethylene glycol or polypropylene glycol as the internal standard. The m/z values are stated

with their peak intensity as a percentage in parentheses. Proton and carbon nuclear magnetic resonance (NMR)

spectra were obtained as specified on a Varian Mercury 300 MHz or Varian Inova 500 MHz spectrometer. Spectra

10 were recorded in the specified deuterated solvent, and referenced to the residual non-deuterated solvent signal.

Chemical shifts (8) in ppm were measured relative to the internal standard. Multiplet (m) signals are reported from

the centre of the peak. Analytical thin layer chromatography (TLC) was carried out on Merck silica gel 60 F,s4 pre-

coated aluminium plates with a thickness of 0.2 mm. All column chromatography was performed under ‘flash’

conditions on Merck silica gel 60 (230-400 mesh). Chromatography solvent mixtures were measured by volume. All

15 compounds were judged to be of greater than 95% purity based upon 'H NMR and TLC analysis. Starting materials
and reagents were purchased from Sigma-Aldrich Pty Ltd or Auspep Pty Ltd and were used as received.



10 Thi s conmpound was prepared via Protocol 1, using 1(11) (50 ng, 0.121
nmml ) and 1(viii) (110 ng, 0.126 nmol) to yield the product 1(ix) as a
white solid (114 ng, 74%. Rf = 0.16 (5% MeOH DCM. 11-1 NWR (300 MHz,
CDC13) 8 0.46, d, J = 6.2 Hz, 3H 0.52, d, J = 6.2 Hz, 3H 0.89, m 9H
1.20, m 5H 1.28, s, 6H 1.39, m 2H, 1.41, s, 9H 1.70, m 7H 2.09, s,
3H, 2.55, s, 3H 2.57, s, 3H 2.61, m 2H 2.89, m 2H, 3.10, m 15 2H
3.86, m 1H, 4.04, m 2H, 4.48, m 4H, 4.82, m NH 5.07, ABq, J = 12.6 Hz,
1H, 5.16, ABq, J = 12.6 Hz, 1H 6.18, @9.J = 7.0 Hz, NH, 6.29, br s, NH
6.48, br s, NH, 7.20, m 4H 7.31, m 7H, 7.45, d, J = 9.1 Hz, 2H, 7.85, m
2H; 7. 96¢neral Syitheti8Sdhbme (xaniple 8CE8mpdind NH. MS (ES +ve) miz 1291 (70% [ MtNa];
1268 (100) [MrH . 34. Conpound 1 e e HN NH3 C NH ThIS conmpound was

pr epar ed aProtocol 3, using™ ) (104 ng, 0.082 o yield the
desired 4‘&g 1 as a white é]8 ny, 989? 51 , CD30D)
8 0.38, d, "] 2Nl gl 0. 43,9 = 6. VP 2313; 0 H 1.07, m
3H, 1.5 - 2.9 m 2H om 2H, K8982, m o 1, m 2H,

4. 35, .03, BM~\2H, 6.9 2H| 7. 06r~ﬂ®*2H H, 7.34, d, J
=9.1 . 7.42, d,VJ = 9. Y H/, 1HY 7.85°%m 411. ES +ye) mz 902
(10% [M+11]+ 452 (100) [ MHH] 2+4(j) Synt hesi s of Conpd{nd 102(i) To
BOC- (L) -val -CH (100 ng, 0.48 mmlg and pot assi um carbonate (160 ng, 1.16

mmol) in acetone (10 m ) was added benzyl bromde (0.1 mi, 0.84 mol). The
resulting solgtion was heated at peflux overnight before belng cool ed,

filtered QHM porg{eﬂ,gat,;no dr yrmg%s\(ﬁ The r esul taragpt,ge%gﬁpq‘gg)was t hen

subjectgﬁfthPH Ebel ng initially 1:1
hexane/ DCM t renDVﬁb zyl bro DCN1U®mee®@M®h® product 2(i) as
a colourless oil (110 , 159 . 0.38 (DCM staining wth M dip.
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NH
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N (R, EDCI/HObt H§
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HN.

1(V) R = Fmoc )
J Depro(eghon
1(vi) R=H piperidine 1(vii) R = Fmoc

J Deprotection
1(viii)R=H piperidine

HN H
Ry
NH
O/\H/N R {R)\[rNJJ/U\
" Peptide Coupling (3)
1Gi) +  1(viii)
EDCI/HObt

Deprotection
TFA/MCI ether

1(ix) R, =PMC, R, = Bo:]

1 R, =H.Cl, Ry = H.CI



1H NWR (300 MHz, CDC13) 8 0.84, d, J = 7.0 Hz, 311; 0.93, d, J = 7.0 Hz,
3H, 1.43, s, 911; 2.14, m 1H 4.27, dd, Ji = 9.1 Hz, J2 = 4.7 Hz, 1H
5.05, obscured d, NH;, 5.07, ABq, J= 12.3 Hz, 1H, 5.20, ABq, J= 12.3 Hz,
111; 7.34, m 5H M (ES +ve) mz 308 (60% [M+H]; 208 (100) [ M+H Boc]t
202(i i) 35. 111 NWMR (300 MHz, CDC13) 8 1.06, m 6H, 2.44, m 1H 4.09, m
1H, 5.13, ABq, J= 12.0 Hz, 1H, 5.26, ABq, J= 12.0 Hz, 1H, 7.32, m 5H
8.51, br s, NH3. 2(iii) HHNN PMCNH ../.." 7H Fnoc,N (R) NH 5This
conmpound was prepared via Protocol 1 usiong 2(11) (136 ng, 0.800 nmol) and
Frnoc- (D)-arg(Pnt)-0OH (530 ng, 0.800 mml) to yield the desired product
2(i1i) eenpmandfof Fosmutag solid (659 ng, 97% . Rf = 0.40 (5% MeOH/ DCM . |FT
NVR (300 MHz, CDC13) 8 0.79, d, J= 7.0 Hz, 3H, 0.83, d, J= 7.0 Hz, 3H

1. 23, sSynfhekis of Gefpoumd 17H; 1. 68, m 3H, 1.87, m 1H 2.04, s, 3H 2.11, m
1H 2.52, m 2H 2.53, s, 3H 2.56, s, 3H 3.20, m 2H 4.05, m 1H 4.25,
m 3H Y45 dd, J1 = 8.5 Hz, J2 = 5.6 Hz, 1H 5.00, ABgq, J= 12.3 Hz, 1H
5. 10, ABg 12.3 Hz, 1H 6.27, m NH, 107.21, m 2H 7.26, m 5H, 7.31,
d, J =7.3 H, 2H 7.69, d, J = 7.6 Hz, 2H. M (ES +ve) niz

852 (1009 sffidd +. 2(i v)

5 To a solution of 1,1’-binaphth-2,2’-diol (1 g, 3.49 mmol) in dry acetone (100 ml) was added anhydrous potassium
carbonate (5g). A solution of 1-bromo-3-methylbutane (0.52 ml, 4.19 mmol) in acetone (30 ml) was added dropwise
over a 90 min period. The mixture was then heated at reflux for 3 hrs and left to sit overnight before being cooled
and filtered. The solid residue was then washed twice more with acetone (10 ml) before the combined organic
extracts were evaporated to dryness to yield a honey coloured oil. Subsequent flash column chromatography with

10 1:1 DCM/Hexane as the eluant affords the desired product 1(i) as a yellow oil (705 mg, 57%). Ry = 0.64 (1:1

hexane/DCM). Starting diol was also recovered (357 mg, 36%) indicating the reaction had not gone to completion.

'H NMR (300 MHz, CDCls) 5 0.61, d, J = 6.5 Hz, 3H; 0.65, d, J = 6.5 Hz, 3H; 1.32, m, 3H; 3.98, m, 2H; 4.95, s,
OH; 7.04, dist d, J = 7.8 Hz, 1H; 7.25, m, 7H; 7.42,d, J = 9.1 Hz, 1H; 7.84,d, J = 7.8 Hz, 1H; 7.87,d,J = 8.7 Hz,
1H;7.99,d,J =9.0, Hz, 1H.

15 1dGi)

O o/\n/OH

ssaV

To 1(i) (532 mg, 1.49 mmol) in dry MeOH (25 ml) was added potassium carbonate (2.06 g, 14.9 mmol) and
bromoacetic acid (1.03 g, 7.45 mmol). The resultant solution was then heated at reflux for 8 hrs over which time a
white ppte had fallen out of solution. The reaction mixture was then evaporated to dryness and the residue dissolved
20  in water (50 ml). This was then washed with ether (3 x 30 ml) before the aqueous layer was acidified with 3M HCL.
This acidified solution was then extracted with DCM (3 x 30 ml) to yield a yellow solution. This yellow solution
was then dried (MgSO,) and evaporated to dryness to yield the product 1(ii) as a yellow oil (325 mg, 53%). Starting

material was also recovered (135 mg, 25%) indicating the reaction had not gone to completion.

'H NMR (300MHz, CDCls) § 0.54, d, J = 6.5 Hz, 3H; 0.64, d, J = 6.5 Hz, 3H; 1.19, m, 1H; 1.30, m, 2H; 3.94, m,
25 1H; 4.13, m, 1H; 4.57, ABq, J = 16.8 Hz, 1H; 4.69, ABq, J = 16.8 Hz, 1H; 7.26, m, 4H; 7.37, m, 3H; 7.48, d, J =



H HN N, PMC NH Thi s conpound was prepared via Protocol 2, using
2(i1i) (604 nmg, 0.709 nmmol ) to yield the desired product 2(iv) as 1lba
colourless oil (361 ng, 81%. Rf = baseline (5% MeOH /DCM. 11i NWVR (300
MHz, CDC13) 8 0.85, d, J= 7.0 Hz, 3H, 0.88, d, J= 7.0 Hz, 3H 1.28, s, 6H
1.53, m 3H 1.77, m 3H NH2; 2.08, s, 3H 2.17, m 1H, 2.53, s, 3H 2.55,
s, 3H 2.59, m 2H, 3.13, m 2H 3.38, m 111; 4.40, dd, J1 = 8.5 Hz, J2 =
5.3 Hz, 1H 5.15, ABq, J= 12.3 Hz, 1H, 5.15, ABqg, J= 12.3 Hz, 1H 6.38, br
s, NH 7. 30 m 5H, 7.87, d, J— 8. 5 Hz 31 NH. I\/B (ES +ve) n12 630 (100%

[ MtH] %PH HN N, PMC N IS co‘réq) was prepared via Protoc 1,
usi ng 2%“7‘? 1{{8?5 fief, = @)251362%7’)1’ an§8lﬂ7m (8195) dr{/s(gédlj 18- ?@B@S HBOHOM%@
mol ) t-oeveydleldowiini+aEsi red product 2(v) as an off white solid (592ngy, 99%.
Rf = 0.25 (5% MeOH DCM . 51H NWR (300 MHz, CDC13) 6 0.87, m 6H 1.21, s,
3H, 1.2#ii)s, 3H;, 1.41, m 13H, 1.67, m 4H, 1.75 m 3H 1.88, m 1H, 2.05,
s, 3H 2.18, m 1H, 2.52, m 2H, 2.54, s, 3H 2.57, s, 3H 3.03, m 2H

3.19, m 2+ %.01, m 1H 4.28, m 311; 4.52, m 111; 4.61, m 1H 4. 98,
ABq, J=Bd :é”éqi\gfg; 5.04, m NH, 5.12, ABg, J= 12.3 Hz, 1H, 6.48, br m
NH, 7.27, mZH; 3, m 2H 7.45 d, J = 8.2 Hz, NH, 7.55, m 211; 7.70,
d, J =7.0HJ, 2H 7.89, m NH M (ES +ve) mz 1080 (20% [MH 559.8

(10%) [ MFH+1g2+. 102(vi) H HN N, PMC 7NH
This compound was prepared via Protocol 1, using BOC-(L)-leu-OH (600 mg, 2.59 mmol) and BzOH (0.41 ml, 4.0

mmol) to yield the desired product 1(iii) as an off white solid (512 mg, 62%). Ry = 0.78 (5%MeOH/DCM), staining
with Mo dip.

'H NMR (300 MHz, CDCL3) 6 0.91, d, J = 6.5 Hz, 6H; 1.44, m, 2H; 1.45, s, 9H; 1.66, m, 1H; 4.36, m, 1H; 5.08,
ABq, J = 12.3 Hz, 1H; 5.17, ABq, J = 12.3 Hz, 1H; 5.27, d, J = 8.4 Hz, NH; 7.31, m, 5H. MS (ES +ve) m/z 322
10 (100%) [M+H]".

1(iv)

H2N\(JJ\O
v ©

To 1(iif) (510 mg, 1.59mmol) dissolved in DCM (2 ml) was added TFA (2 ml) and the resulting solution stirred at
room temperature for 1 hr. Ethyl acetate (15 ml) was then added and the solution washed with sat. sodium

15 bicarbonate solution until the washings were basic. The organic layer was then dried (MgSO,) and evaporated to
dryness to yield the desired product 1(iv) as a colourless oil (172 mg, 49%). R¢ = 0.37 (5% MeOH/DCM), staining
with Mo dip.

'H NMR (300 MHz, CDCls) § 0.88, d, J = 6.4 Hz, 3H; 0.90, d, J = 6.4 Hz, 3H; 1.43, m, 2H; 1.54, m, 1H; 1.72, m,
1H; 1.74, m, NHy; 3.48, m, 1H; 5.12, s, 2H: 7.32, m, SH. MS (ES +ve) m/z 222 (100%) [M+H]",

20 1)

H
HNYN‘PMC

NH

.)/ 0
B H
OO NQ)LO“@
H o Y

This compound was prepared via Protocol 1 using 1(iv) (160 mg, 0.723 mmol) and Fmoc-(D)-arg(Pmc)-OH (662.8
mg, 1.00 mmol) to yield the desired product 1(v) as an off white solid (460 mg, 73%).



Thi s conpound was prepared via Protocol 2, using 2(v) (350 ng, 0.324 nmol)
to yield the desired product 2(vi) as an off white solid (204 ng, 79% . Rf
= baseline (5% MeOH DCM. 111 NWR (300 MHz, CDC13) 6 0.82, 6, J = 6.7 Hz,
311; 0.86, d, J = 6.7 Hz, 3H, 1.27, s, 611; 1.30, m 411; 1.38, s, 911; 15
1.52, m 2H, 1.69, m 211; 1.76, dist t, 211; 1.85, m 211; 2.07, s, 3H

2.12, m 111; 2.52, s, 311; 2.54, s, 311; 2.58, m 2H 3.01, m 2H 3.18,

m 2H, 3.30, m 111; 4.46, m 1H, 4.61, m NH, 5.02, ABg, J = 12.3 Hz, 111;
5.12, ABq, J= 12.3 Hz, 111; 6.40, br sJ32NH 7.28, m 5H 7.52, d, J 8 5

Hz, NH:,.7.99, = 7. . NH. m 1009
2(vii) |—‘«7 Mﬁﬁ’,"g% C_D‘}Y\‘ﬂl!% Ogﬁ’i“é %Eb‘r&l\ﬁ%%%vé\sl‘%ﬁéb@ 8%(1 9 P’?/%’flo?c 4H5] 3 2u4§| i
1(ii) (B2 25d,s D232 sTAtbBR L an (04 1, 1H1908, my3H;6.5222 1AND02) ABQ Jy lel3d{zt e 5.08,

grl(idlic}\lAl\/gRé \#'341)235}& fi1; \é’%hcb?s @ 59'6 ()sl%{ '795 &5&@7 so'ﬁ J ﬁsﬁ%ﬁé%&@&?b”% 22y

3H; o gYS (BN *volpz 8 §HH0%; | 1\2““3‘131: 876661091E‘4+P§H 1 18 m 6H 1 28 s, 6H 1 41
S, VI0 m 1H, 1.76, dist t, 2H, 1.85 m 1H 2.08, s, 3H 2.20, m
1H; 2.5, , 3H 2.56, s, 3H 2.58, m 2H, 2.89, m 2H 3.14, m 2H 3.87,
m 1H 4. 06 nh 2H, 4.45, m 4H, 4.82, m NH 5.08, ABq, J = 12.3 Hz, 1H,
5.19, ABq, Y Nbged Hz, 1H, 6.22, m NH, 7.13, m 2H 7.25, m 2H 7.35, m
8H 7.46, d, NJ1-91Hz 1H, 7.83, d, J = 7.6 Hz, 1H 7.85, d, J = 7.9 Hz,
1H, 7.93, d/ J = 8.8 Hz, 1H 7.94, d, J = 9.1 Hz, 1H M5 (ES 10+ve) niz
1255 (100% [Mld]+ Corrpound 20e HNNH3 C ,,NH This conpound was

prepareq () , using 2(vii) (100 ng, 0.080 mmol) to yield the
product 2 a: vvh|t lid (49 nmg, 64% . 15111 NWR (300 MHz, CD30D) 8 0.51,
d, J =6.5H, 3H 056, d, J =6.5H, 3H 0.92, d, J = 6.7 H, 6H 0.94,

m 1H; 118 m3H 1.61, m 6H 2.18, m 1H 2.79, m 2H, 3.16, m 2H
3. 94, nl‘ms]eb{np(ﬂncﬂ-\gas prbaraHaza Frotfdd1 2 r{ﬂ;méf('!é) (55011% 0. %qmmol) to ;11‘1% the dbgred ucﬁliapas

32 g gl oot ol 09?7%5"/ bofiged! 3. 5 2 220w 1h 7 on, d,
245 (108;ﬁv[lwgfﬂl?lé,%aggogs m, O 1. 2st’ st 57N sFD77 +Ve%H g3, 8%131 £ 30Lsul MY

3H; 2.58, s, 3H; 2.60, m, 2H; 3.14, m, 2H; 3.38, m, 1H; 4.51, m, 1H; 5.05, ABq, J = 12.3 Hz, 1H; 5.13, ABq, J =
12.3 Hz, 1H; 6.33, br s, NH; 6.38, br s, NH; 7.29, m, 5H; 7.78, d, J = 7.6 Hz, NH. MS (ES +ve) m/z 644 (100%)
[M+H]".

1(vii)

HN H
\\[/ “PMC
NH

H ol HU)OJ\
N® ~ Ny
- R
Fmoc ﬁd()\n/ : o/\©
0O Y
HN.
Boc

15 This compound was prepared via Protocol 1, using 1(vi) (240 mg, 0.373 mmol) and Fmoc-(D)-lys(BOC)-OH (187
mg, 0.4 mmol) to yield the desired product 1(vii) as an off white solid (336 mg, 82%). Ry = 0.28 (5% MeOH/DCM).

'H NMR (300 MHz, CDCly) & 0.83, m, 6H; 1.17, m, 2H; 1.18, s, 6H; 1.40, s, 9H; 1.40, m, 2H; 1.60, m, 11H;2.02, s,

3H; 2.51, m, 2H; 2.52, s, 3H; 2.55, s, 3H; 3.02, m, 2H; 3.18, m, 2H; 3.91, m, 1H; 4.18, m, 3H, 4.52, m, 1H; 5.00, m,

2H; 6.48, br s, NH; 7.25, m, 9H; 7.43, d, J = 7.6 Hz, NH; 7.52, m, 2H; 7.69, d, J = 7.6 Hz, 2H. MS (ES +ve) m/z
20 1116 (80%) [M~+Na]"; 1094 (100) [M+H]".



Synt hesis of Compound 3 3(i) To BOC-(L)-1le-OH (200 ng, 0.86 nmol) and
pot assi um carbonate (300 ng, 2.16 nmol) in acetone (20 mM) was 5 added
benzyl bromde (0.2 m, 1.72 nmmol). The resulting solution was heated at
reflux overnight before being cooled, filtered and evaporated to dryness.
The resultant residue was subjected to flash col unm chromat ography over
silica, eluting first wwth 1.1 hexane/DCM to renove benzyl brom de, then
with DCM The product 3(1) was isolated as a colourless oil (253 ng, 91%.
Rf = 0.28 (DCM using M stain. 33. 1H NMR (300 MHz, CDC13) 6
0.88, m 6H 1.12, m 1H 1.38, m 1H, 1.43, s, 9H 1.86, m 1H, 4.31, m
1H, 5. Ofwiiym 10NH, 5.10, ABq, J = 12.3 Hz, 1H, 5.20, ABq, J = 12.3 Hz, 1H
7.33, m 5H 3(ii) This conpound was prepared via Protocol 3, using 3(1)
(115 ny, 0.358 h) to yield the desired product 3(ii) as an off white
solid hydrochlorﬁﬁeralt (80 ng, 87% . 151H NMR (300 MHz, CDC13) 8 0.90, t,
J=7.1 H, 3H ANWO3, d, J =6.8 Hz, 3H, 1.43, m 211; 2.16, m 1H 4. 14,
m 1H, 5.13, A@dl J =12.0 Hz, 1H, 5.26, ABg, J = 12.0 Hz, 111; 7.33, m
5H, 8.62, bP s; HN N, PNC NH Thi s conpound was prepared via
Pr ot ocol™E m %@%& ng, 0.778 mml) and Froc- (D)-arg(Pnt)-OH (520
ng, 200.78 b) t the desired product 3(iii) as an off white solid
(452 nmg, 799 . \%/y40 (5% MeOH/' DCM . 1H NWR (300 MHz, CDC13) 8 0.75, m
6H, 1.11, m 1H 1.23, s, 6H 1.30, m 111; 1.60, m 211; 1.70, dist t,
211; 1.86, ’ﬁgmms, NH, 7.19, dist t, 2H 7.26, m 5H, 7.33, dist t, 2H
7.51, d, J =7.5 Hz, 2H, 7.6, dist t, NH, 7.70, d, J = 7.8 Hz, 2H M5 (ES
+ve) m ThisR6BpduidD@prepdvidlild ProtB¢ol , Jusikg 1(vii) (330 mg, 0.302 mmol) to yield the desired product 1(viii)

as an off white solid (239 mg, 91%). R¢ = baseline (5% MeOH/ DCM).

5 'H NMR (300 MHz, CDCl;) § 0.82, d, J = 5.8 Hz, 3H; 0.84, d, J = 5.8 Hz, 3H; 1.23, m, 2H; 1.27, 5, 6H; 1.38, 5, 9H;
1.40, m, 2H; 1.60, m, 11H; 2.07, s, 3H; 2.52, s, 3H; 2.54, s, 3H; 2.58, m, 2H; 3.01, m, 2H; 3.19, m, 2H; 3.29, m, 1H,;
4.52, m, 2H; 4.92, m, NH; 5.03, ABq, J = 12.3 Hz, 1H; 5.09, ABq, J = 12.3 Hz, 1H; 6.39, br 5, NH; 7.28, m, 5H;
7.58,d,J =7.9 Hz, NH; 7.95, d, J = 7.3 Hz, NH. MS (ES +ve) m/z 872 (100%) [M+H]".

1(ix)

ZT

HNY “PMC

S o/\n/N R /(R’\ITNU/U\
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This compound was prepared via Protocol 1, using 1(ii) (50 mg, 0.121 mmol) and 1(viii) (110 mg, 0.126 mmol) to
yield the product 1(ix) as a white solid (114 mg, 74%). Ry = 0.16 (5% MeOH/ DCM).

'H NMR (300 MHz, CDCl;) & 0.46, d, J = 6.2 Hz, 3H; 0.52, d, J = 6.2 Hz, 3H; 0.89, m, 9H; 1.20, m, 5H; 1.28, s,
6H; 1.39, m, 2H; 1.41, s, 9H; 1.70, m, 7H; 2.09, s, 3H; 2.55, s, 3H; 2.57, s, 3H; 2.61, m, 2H; 2.89, m, 2H; 3.10, m,

15 2H; 3.86, m, 1H; 4.04, m, 2H; 4.48, m, 4H; 4.82, m, NH; 5.07, ABq, J = 12.6 Hz, 1H; 5.16, ABq, J = 12.6 Hz, 1H;
6.18,d,J = 7.0 Hz, NH, 6.29, br s, NH; 6.48, br s, NH; 7.20, m, 4H; 7.31, m, 7H; 7.45, d, J = 9.1 Hz, 2H; 7.85, m,
2H; 7.95, m, 2H; 8.06, d, J = 8.8 Hz, NH. MS (ES +ve) m/z 1291 (70%) [M+Na]"; 1268 (100) [M+H]".



HN N, PMC NH 5This conpound was prepared via Protocol 2, using 3(iii) (540
ng, 0.623 mmol) to yield the desired product 3(iv) as a white solid (338
ng, 84% . Rf = baseline (5% MeOH/ DCM. 11-1 NWR (300 MHz, CDC13) 8 0.85, m
6H, 1.13, m 1H 1.28, s, 6H 1.34, m 1H 1.54, m 3H, 1.66, m 1H 1.77,
dist t, 2H, 1.90, m 1H 2.08, s, 3H 2.54, s, 3H 2.56, s, 3H 2.60, dist
t, 2H 3.13, m 2H, 3.37, m 1H 4.45, dd, J1= 8.5 Hz, J2 = 5.3 Hz, 1H
5.04, ABq, J = 12.3 Hz, 1H, 5.16, ABgq, J = 12.3 Hz, 1H, 6.31, br s, NH
6.38, br s, NH;, 107.30, m 5H, 7.87, dj34J)J = 8.5 Hz, NH M (ES +ve) nmz 644
(10099 [MtH]. 3(v) HHN N, PMC NH Thi s conmpound was prepared via
Pr ot ocotonlpoutksi Ng 3(iv) (300 ng, 0.466 mmol) and Fnoc-(D)-1ys(BOC)-CH (218
ng, 0.465 mmol) to yield the desired product 3(v) as an off white solid
(388 my, 76%. Rf = 0.25 &5@6 MeQFY DCM) . 15i i NWVR (300 MHz, CDC13) 8 0. 83,
m 6H, 1.16, m 1H 1.21] 3/ 8H" 1.22, s, 3H, 1.38, m 4H, 1.40, s, 9H;
1.67, m 8H 1.92, m 2H, 2AH04, s, 3H 2.52, m 2H, 2.53, s, 3H 2.56, s,
3H, 3.03 2H, 3.18, T%ng 4. 01 dist t, 1H 4.26, m 3H, 4.54, m 2H

4 98 HA , & 1H 5.13, ABq, J = 12.3 Hz, 1H, 6. 20,

hr s, 6 W 7.54, m 2H 7.70, d, J = 7.3 He,
2H MBS (ES tve T T 80%([ 1094 (100) [MrH +.  3(vi) HN
SSRURN

This compound was prepared via Protocol 3, using 1(ix) (104 mg, 0.082 mmol) to yield the desired compound 1 as a

white solid (78 mg, 98%).

5  'H NMR (300 MHz, CD;0D) § 0.38, d, J = 6.2 Hz, 3H; 0.43, d, J = 6.2 Hz, 3H; 0.80, m, 9H; 1.07, m, 3H; 1.52, m,
10H; 2.69, m, 2H; 3.05, m, 2H; 3.82, m, 1H; 4.01, m, 2H; 4.35, m, 4H; 5.03, m, 2H; 6.94, m, 2H; 7.06, m, 2H; 7.21,
m, 7H; 7.34, d, J = 9.1 Hz, 1H; 7.42, d, J = 9.1 Hz, 1H; 7.85, m, 4H. MS (ES +ve) m/z 902 (10%) [M+H]"; 452
(100) [M+H]*".

Synthesis of Compound 2

10 23)

H 0]
Boc/N\@)J\O

AN
To BOC~(L)-val-OH (100 mg, 0.48 mmol) and potassium carbonate (160 mg, 1.16 mmol) in acetone (10 ml) was
added benzyl bromide (0.1 ml, 0.84 mmol). The resulting solution was heated at reflux overnight before being
cooled, filtered and evaporated to dryness. The resultant residue was then subjected to flash column chromatography

15 over silica, using initially 1:1 hexane/DCM to remove benzyl bromide, then DCM to yield the product 2(i) as a

colourless oil (110 mg, 75%). Ry= 0.38 (DCM) staining with Mo dip.

'H NMR (300 MHz, CDCl;) 6 0.84,d, /= 7.0 Hz, 3H; 0.93,d, J = 7.0 Hz, 3H; 1.43, s, 9H; 2.14, m, 1H; 4.27, dd, J;
=9.1 Hz, J, = 4.7 Hz, 1H; 5.05, obscured d, NH; 5.07, ABq, /= 12.3 Hz, 1H; 5.20, ABq, /= 12.3 Hz, 1H; 7.34, m,
5H. MS (ES +ve) m/z 308 (60%) [M+H]"; 208 (100) [M+H-Boc]".

20 20i)
0]
o gl
AN

This compound was prepared via Protocol 3 using 2(i) (105 mg, 0.34 mmol) to give the product 2(ii) as an off white
solid (65 mg, 92%).



H N, PMC NH 40. Thi s conmpound was prepared via Protocol 2, using 3(v)
(388 ng, 0.355 mnol) to yield the desired product 3(vi) as an off white
solid (268 ny, 87%. Rf = baseline (5% MeOH DCM. 51H NWR (300 MHz, CDC13)
50.8, m 6H 1.15, m 1H 1.26, s, 6H 1.31, m 2H 1.37, m 2H 1.38, s,
9H, 1.51, m 21-1; 1.71, m 6H 1.86, m 2H 2.07, s, 3H 2.52, s, 3H
2.54, s, 3H 2.59, m 2H, 3.02, m 2H, 3.18, m 2H, 3.30, m 1H 4.51, m
1H, 4.58, m 1H, 4.93, m NH 5.01, ABq, J = 12.3 Hz, 1H 5.13, ABq, J =
12. 3 Hz, 1H639 brs NH728 m55i749dJ 8.5 Hz, NH 7.98, d,
J=79Hz NH. ﬁ(3 (10@[%11 3(viii) HHN N, PMC N 10
Thi's cofbSUR&EWRAE, %f)lé?r‘sel 6\/‘Pa?HF>? 6‘f bt 409, 1inglifl 1% ABRY Y 7 0 26044, o )
and 3(vi2o K250 7189, m,GH2BA, sreim);.t 0o yield the product 3(vii) as a white solid
(171 ng, 47% . Rf = 0.07 (5% MeOH/ DCM . 1H NWMR (300 MHz, CDC13) 6 0.48, d,
J = 6.420), 3H 0.53, d, J =6.4 Hz, 3H 0.87, m 7H, 0.96, m 1H, 1.20, m
1111; 1.27, s, 6H 1 41, s, 9H, 1.59, m 1H, 1.75 m 2H 1.84, m 1H,

1.92, m 1H &0R. s 3H 2.54, s, 3H 2.56, s, 15 3H 2.57, m 2H 2.88,
m 2H 3. 11 nﬁfzﬁ €3.87, m 1H 4.09, m 2H 4.49, m 411; 5.07, ABg, J =
12.3 He, ;j, , ABg, J = 12.3 Hz, 1H, 6.24, br s, N, 7.31, m 1211;
7.44, d, J = 9.1 Hz, 1H 7.84, m 2H 7.92, m 2H M (ES +ve)m z 1269

1009 H
(1009 [t rﬁer @

5 This compound was prepared via Protocol 1 using 2(ii) (136 mg, 0.800 mmol) and Fmoc-(D)-arg(Pmc)-OH (530 mg,
0.800 mmol) to yield the desired product 2(iii) as an off white solid (659 mg, 97%). Ry= 0.40 (5% MeOH/DCM).

'"H NMR (300 MHz, CDCl3) & 0.79, d, J = 7.0 Hz, 3H; 0.83, d, J = 7.0 Hz, 3H; 1.23, s, 6H; 1.60, m, 2H; 1.68, m,
3H; 1.87, m, 1H; 2.04, s, 3H; 2.11, m, 1H; 2.52, m, 2H; 2.53, s, 3H; 2.56, s, 3H; 3.20, m, 2H; 4.05, m, 1H; 4.25, m,
3H; 4.45, dd, J; = 8.5 Hz, J, = 5.6 Hz, 1H; 5.00, ABq, J = 12.3 Hz, 1H; 5.10, ABq, J = 12.3 Hz, 1H; 6.27, m, NH;

10 721, m, 2H; 7.26, m, 5H; 7.31, m, 2H; 7.50, d, J = 7.3 Hz, 2H; 7.69, d, J = 7.6 Hz, 2H. MS (ES +ve) m/z 852
(100%) [M+H]".

2(iv)

H
N

HNY “PMC

NH

?/FH 9
HzNﬁw\[(N@/“\o
0 AL

This compound was prepared via Protocol 2, using 2(iii) (604 mg, 0.709 mmol) to yield the desired product 2(iv) as
15  acolourless oil (361 mg, 81%). R = baseline (5% MeOH /DCM).

'H NMR (300 MHz, CDCls) § 0.85, d, J = 7.0 Hz, 3H; 0.88, d, J = 7.0 Hz, 3H; 1.28, s, 6H; 1.53, m, 3H; 1.77, m,
3H/NH,; 2.08, s, 3H; 2.17, m, 1H; 2.53, s, 3H; 2.55, s, 3H; 2.59, m, 2H; 3.13, m, 2H; 3.38, m, 1H; 4.40, dd, J, = 8.5
Hz, J; = 5.3 Hz, 1H; 5.15, ABq, J = 12.3 Hz, 1H; 5.15, ABq, /= 12.3 Hz, 1H; 6.38, br s, NH; 7.30, m, SH; 7.87, d,
J = 8.5 Hz, NH. MS (ES +ve) m/z 630 (100%) [M+H]".



Compound 3 e e HN NH3 CI NH This conpound was prepared via Protocol 3,
using 3(vii) (170 nmg, 0.134 nmol ) to yield the product 3 as a white solid
(127 mg, 97% . 511-1 NWR (300 MHz, CD30D) 8 0.48, d, J = 6.2 Hz, 3H 0.53,
d J=6.2 H, 34 0.87, m 7H, 0.96, m 1H 1.17, m 5H, 1.57, m 8H
1.79, m 1H 1.91, m 1H, 2.81, m 2H 3.16, m 2H, 3.92, m 1H 4.10, m
1H 4.19, m 1H, 4.43, m 4H 5.10, ABq, J = 12.3 Hz, 1H 5.19, ABq, J =
12.3 Hz, 1H 7.05, m 2H, 7.16, m 2H 7.33, m 7H, 7.43, d, J = 9.1 Hz,
1H, 7.53, d, J = 9.1 Hz, 1H 7.85 m 23§ 7.99, m 2H M (ES +ve) mz 902
(10% [M+H] +; 452.0 (100) [M+2H 2+. 10Synthesis of Conpound 4 4(i) Boc d
To BOC(2gy Leu-OH (250 ng, 1.08 nmmol ) and potassium carbonate (747 ng, 5.40
nmol ) in acetone (50 m ) was added 4-chl orobenzyl brom de (333 ng, 1.62
nmol ). The resul tjngfsolution was heated at reflux overnight before 15

bei ng cool ed, filteyedrdnd evaporated to dryness. The resultant residue was
subjected to flash &ol um chromat ography over silica, eluting with 1:4
hexane/ DCM to fir renove 4-chl orobenzyl brom de, then with DCMto yield
t he producty 4(i ) fasia ©olourless oil (366 ng, 95%. Rf = 0.55 (DCM using
Mo di p. Fmoc & m]r%”iN_ (o , CDC13) 8 0.89, d, J = 6.4 Hz, 3H, 0.90,
d J =6.4 BH0 141, s, - 1.48, m 2H 1.64, m 1H 4.31, m 1H
4.95, d, J = 8.2 Hz, NH, 5.06, ABq, J = 12.3 Hz, 1H, 5.13, ABq, J = 12.3
Hz, 111; 7.25, AWBg, J = 208.4 Hz, 2H; 7.30, ABq, J = 8.2 Hz, 2H M5 (ES
+ve) mz 356 (19e%) rM-H +. H2N,0A .0 Cl  42. This conpound was prepared
via Protocol 4, using 4(i) (366 ng, 1.03 nmmol) to yield the desired product
4(11) aRisgooplusdiwisespared tic P26&] ppsing 8@Y (350 mg, 0.556 mmol) and Fmoc-(D)-lys(BOC)-OH (260

mg, 0.555 mmol) to yield the desired product 2(v) as an off white solid (592mg, 99%). R¢= 0.25 (5% MeOH/DCM).

5  'HNMR (300 MHz, CDCly) § 0.87, m, 6H; 1.21, s, 3H; 1.22, s, 3H; 1.41, m, 13H; 1.67, m, 4H; 1.75, m, 3H; 1.88,
m, 1H; 2.05, s, 3H; 2.18, m, 1H; 2.52, m, 2H; 2.54, s, 3H; 2.57, s, 3H; 3.03, m, 2H; 3.19, m, 2H; 4.01, m, 1H; 4.28,
m, 3H; 4.52, m, 1H; 4.61, m, 1H; 4.98, ABq, J= 12.3 Hz, 1H; 5.04, m, NH; 5.12, ABq, J= 12.3 Hz, 1H; 6.48, br m,
NH; 7.27, m, 7H; 7.33, m, 2H; 7.45, d, J = 8.2 Hz, NH; 7.55, m, 2H; 7.70, d, J = 7.0 Hz, 2H; 7.89, m, NH. MS (ES
+ve) m/z 1080 (20%) [M+H]"; 559.8 (100) [M+H+K]*".

10 2(vi

HN pl
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This compound was prepared via Protocol 2, using 2(v) (350 mg, 0.324 mmol) to yield the desired product 2(vi) as
an off white solid (204 mg, 79%). R = baseline (5% MeOH/ DCM).

'H NMR (300 MHz, CDCL3) § 0.82, 8, J = 6.7 Hz, 3H; 0.86, d, J = 6.7 Hz, 3H; 1.27, s, 6H; 1.30, m, 4H; 1.38, s, 9H;

15 1.52, m, 2H; 1.69, m, 2H; 1.76, dist t, 2H; 1.85, m, 2H; 2.07, s, 3H; 2.12, m, 1H; 2.52, s, 3H; 2.54, s, 3H; 2.58, m,
2H; 3.01, m, 2H; 3.18, m, 2H; 3.30, m, 1H; 4.46, m, 1H; 4.61, m, NH; 5.02, ABq, J= 12.3 Hz, 1H; 5.12, ABq, J =
12.3 Hz, 1H; 6.40, br s, NH; 7.28, m, 5H; 7.52, d, J = 8.5 Hz, NH; 7.99, d, J = 7.0 Hz, NH. MS (ES +ve) m/z 858
(100%) [M+H]".



IH NVR (300 Mz, CDC13) 8 0.88, d, J = 6.4 Hz, 3H 0.91, d, J = 6.4 Hz, 3H
1.43, m 1H 1.55, m 111; 1.56, m NH2; 1.74, m 111; 3.48, m 1H, 5.009,
s, 2H, 7.27, ABq, J = 8.5 Hz, 2H, 7.32, ABg, J = 8.5 Hz, 2H M5 (ES +ve)
5rez 256 (1009% [M+H]. 4(iii) HHN N, PMC H Froc,N (F9 Ns .0 HO C This
compound was prepared via Protocol 1 using 4(ii) (235 ng, 0.919 nmmol) and
Frmoc- (D)-arg(Pnt)-0OH (609 ng, 0.919 nmol) to yield the desired product
4(iii) as an off white solid (806 ng, 979 . 10lH NVR (500 MHz, CDC13) 8
0.79, dist d, 6H, 1.28, s, 6H, 1.65 m378H, 1.89, m 1H 2.03, s, 311;
2.49, m 2H 2.53, s, 311; 2.56, s, 3H, 3.23, m 211; 4.03, m 1H 4.28, m
3H, 4.53i)m 1H 4.96, ABq, J = 12.2 Hz, 1H 5.02, ABq, J = 12.2 Hz, 1H
6.42, br s, NH, 7.19, m 6H 7.31, dist t, 211; 7.49, dist d, 2H 7.54, d,
J =7.8 Hz, NH 7.68, ABgy JH-78Hz 211. M5 (ES +ve)niz 900 (100%

[MrH . 4(iv) H HN N, PMC Nﬁ/lgMCCI

s O/\”/N . @\WNU)J\

s RURY

This compound was prepared via Protocol 1, using 1(ii) (92 mg, 0.222 mmol) and 2(vi) (190 mg, 0.222 mmol) to
yield the product 2(vii) as a white solid (180 mg, 65%). Ry=0.11 (5% MeOH/DCM).

5  'HNMR (300 MHz, CDCls) § 0.48, d, J = 6.4 Hz, 3H; 0.53, d, J = 6.4 Hz, 3H; 0.82, m, 2H; 0.87, t, J = 7.0 Hz, 6H;
1.18, m, 6H; 1.28, s, 6H; 1.41, s, 9H; 1.60, m, 1H; 1.76, dist t, 2H; 1.85, m, 1H; 2.08, s, 3H; 2.20, m, 1H; 2.54, s, 3H;
2.56, s, 3H; 2.58, m, 2H; 2.89, m, 2H; 3.14, m, 2H; 3.87, m, 1H; 4.06, m, 2H; 4.45, m, 4H; 4.82, m, NH; 5.08, ABq,
J =123 Hz, 1H; 5.19, ABq, J = 12.3 Hz, 1H; 6.22, m, NH; 7.13, m, 2H; 7.25, m, 2H; 7.35, m, 8H; 7.46,d, /= 9.1
Hz, 1H; 7.83,d,J ="7.6 Hz, 1H; 7.85,d,J =79 Hz, 1H; 7.93,d, J = 8.8 Hz, 1H; 7.94, d, J = 9.1 Hz, 1H. MS (ES
10 +ve) m/z 1255 (100%) [M+H]".

Compound 2

HN_NH C|6
Y 3

(S) o/\n/NR /(WNU/LK

This compound was prepared via Protocol 3, using 2(vii) (100 mg, 0.080 mmol) to yield the product 2 as a white
solid (49 mg, 64%).

15 'H NMR (300 MHz, CD;0D) § 0.51, d, J = 6.5 Hz, 3H; 0.56, d, J = 6.5 Hz, 3H; 0.92, d, J = 6.7 Hz, 6H; 0.94, m,
1H; 1.18, m, 3H; 1.61, m, 6H; 2.18, m, 1H; 2.79, m, 2H; 3.16, m, 2H; 3.94, m, 1H; 4.10, m, 2H; 4.48, m, 4H; 5.13,
ABgq, J = 12.3 Hz, 1H; 5.20, ABq, J = 12.3 Hz, 1H; 7.06, m, 2H; 7.20, dist t, 2H; 7.35, m, 7H; 7.46, d, J = 8.8 Hz,
1H; 7.55,d,J = 9.1 Hz, 1H; 7.89, d, J = 7.9 Hz, 1H; 7.91, d, J = 8.2 Hz, 1H; 8.00, d, J = 9.1 Hz, 2H. MS (ES +ve)
m/z 888 (10%) [M+H]"; 445 (100) [M+2H]*".



Thi s conpound was prepared via Protocol 2, using 4(iii) (798 ng, O0.887
nmmol) to yield the desired product 4(iv) as an off white solid (532 ng,
88% . 1H NWR (500 MHz, CDC13) 8 0.76, d, J = 6.1 Hz, 311; 0.88, d, J = 6.1
Hz, 311; 1.28, s, 6H 1.57, m 511/NH; 1.77, m 3H 2.02, m 111; 2.08, s,
311; 2.53, s, 311; 2.55, s, 3H 2.59, m 2H 3.15, m 2H, 3.41, m 1H
4.49, m 1H, 5.01, 20ABg, J = 12.2 Hz, 1H, 5.07, ABg, J = 12.2 Hz, 1H
6.45, br s, NH, 7.22, ABg, J = 8.5 Hz, 2H 7.26, ABq, J = 8.5 Hz, 2H, 7.83,
d J =7.9 HZ, NHL M5 (ES +ve) rn/z 6788(100% [M+H. 43. 4(v) H MN N PMC
NH HN, Boc Thi s conpound was prepared via Protocol 1, using 4(iv) (519
ng, 0. 7Smtiesind)Coaipoundsnoc- (D) -1 ys(BOC)-OH (359 ng, 0.766 mmol ) to yield the
desired product 4(v) as an off white solid (785 ng, 91%. 5ill NWR (500
MHz, CD&D3) 8 0.82, d, J = 5.5 Hz, 3H 0.84, d, J =5.9 Hz, 3H 1.19, br s,
6H, 1.39, s, 9H 1.63, m 14H 2.02, s, 3H 2.05 m 1H 2.51, m 2H, 2.52,

s, 3H 2.5k, , 3H 3.02, m 2H 3.19, m 2H 3.94, m 1H 4.14, m 3H
4.53, mpo2H 20 2HNH, 6.47, br m NH, 7.19, m 4H, 7.32, m 2H
7.54, m 4H~T7. 69, 2H. M5 (ES +ve) nmlz 1128 (100% [M+Hr. 4(vi) H MN N
PMC .."..NH

To BOC-(L)-Ile-OH (200 mg, 0.86 mmol) and potassium carbonate (300 mg, 2.16 mmol) in acetone (20 ml) was

5 added benzyl bromide (0.2 ml, 1.72 mmol). The resulting solution was heated at reflux overnight before being
cooled, filtered and evaporated to dryness. The resultant residue was subjected to flash column chromatography over
silica, eluting first with 1:1 hexane/DCM to remove benzyl bromide, then with DCM. The product 3(i) was isolated
as a colourless o0il (253 mg, 91%). R;= 0.28 (DCM) using Mo stain.

'H NMR (300 MHz, CDCl;) & 0.88, m, 6H; 1.12, m, 1H; 1.38, m, 1H; 1.43, s, 9H; 1.86, m, 1H; 4.31, m, 1H; 5.05, m,
10 NH;5.10, ABq, J = 12.3 Hz, 1H; 5.20, ABq, J = 12.3 Hz, 1H; 7.33, m, S5H.

3(ii)

(0]
o ©®
Cl H3N\(.S))J\O/\©

This compound was prepared via Protocol 3, using 3(i) (115 mg, 0.358 mmol) to yield the desired product 3(ii) as an
off white solid hydrochloride salt (80 mg, 87%).

15 'H NMR (300 MHz, CDCls) 8 0.90, t, J = 7.1 Hz, 3H; 1.03, d, J = 6.8 Hz, 3H; 1.43, m, 2H; 2.16, m, 1H; 4.14, m,
1H; 5.13, ABq, J = 12.0 Hz, 1H; 5.26, ABq, J = 12.0 Hz, 1H; 7.33, m, 5H, 8.62, br s, NH;".

3(iii))

HN N\PMC

NH

J

T H
Fmoc\N 0 N(_S))j\o
H o "ﬂﬁ

This compound was prepared vig Protocol 1 using 3(ii) (173 mg, 0.778 mmol) and Fmoc-(D)-arg(Pmc)-OH (520 mg,
20 0.785 mmol) to yield the desired product 3(iif) as an off white solid (452 mg, 79%). R;= 0.40 (5% MeOH/DCM).

'H NMR (300 MHz, CDCl5) § 0.75, m, 6H; 1.11, m, 1H; 1.23, s, 6H; 1.30, m, 1H; 1.60, m, 2H; 1.70, dist t, 2H; 1.86,
m, 2H; 1.99, m, 1H; 2.05, s, 3H; 2.50, m, 2H; 2.53, s, 3H; 2.56, s, 3H; 3.20, m, 2H; 4.06, dist t, 1H; 4.25, m, 3H;
4.50,dd, J; = 8.3 Hz, J;= 5.3 Hz, 1H; 5.01, ABq, J = 12.0 Hz, 1H; 5.12, ABq, J = 12.3 Hz, 1H; 6.13, br s, NH; 6.27,



10 Cd This conpound was prepared via Protocol 2, using 4(v) (330 ng,
0.292 mmol) to yield the desired product 4(vi) as an off white solid (236
ng, 89% . IFl NWR (500 MHz, CDC13) 8 0.85, d, J = 5.9 Hz, 3H 0.87, d, J =
5.9 Hz, 3H 1.29, s, 6H 1.48, s, 9H 1.57, m 14H/ NH2; 2.09, s, 311; 2.13,
m 1H, 2.54, s, 3H 2.56, s, 3H 2.60, m 2H 3.04, m 2H, 3.22, m 2H
3.35, m 1H, 15 4.52, m 111; 4.59, m 1H 4.98, m NH, 5.02, ABq, J = 12.2
Hz, 1H, 5.07, ABq, J =12.2 Hz, 1H, 6.45, hr s, NH 7.23, ABgq, J = 8.5 Hz,
2H, 7.28, ABq, J 8.5 Hz, 2H, 7.71, m39\H 8.00, m NH M (ES +ve) niz

906 (10 ] Thi par Vi

Pr ot oco?l@f EW%IS& ﬁ”?‘"{ i%g 3I§'I\AISth§?§1‘rn’ml ;}Szindﬂfr? {Sg%gg?% S Ja .ggﬁz ﬁﬁbl )
to yiel Mst(%JrVﬁ)r’t?félﬁﬁ,ét(lO@%)/iM*)H]as a white solid (144 ng, 449 . S5IH NIVR (500
MHz, CDCl3) 5 0.46, d, J = 5.3 Hz, 3H 0.52, d, J 53 Hz, 3H 0.79, m
2H 0.8%Vd, J =59 H, 3H 0.89, d, J =59 H, 3H 0.94 m 1H 1 19, m
6H, 1.28, s, 6K, 1.29, m 2H, 1.41, s, 9H 1.64, m 4H 1.76, m 2H 1.84,
m 1H, 2. 0NN 3H 2.54, s, 3H 2.56, s, 3H 2.58, m 2H, 2.90, m 2H
3.15, m 2H .87, m 1H 4.04, m 2H 4.41, m 2H 4.45 m 3H 4.82, m
NH, 5.04, ABgq, J = 12.2 Hz, 1H, 5.11, ABq, J = 12.2 Hz, 1H, 6.19, d, J =
6.8 Hz, NH, 6,29 br s, NH 7 26, m 11H, 7.44, d, J = 9.1 Hz, 1H 7.83, d,
J =8.3 A J =8.3 Hz, 1H, 7.93, 10d J =9.0 Hz, 1H 7.94,
d 3 = 829 1K ES +ve)m z 1302 (60% [M11]; 602 (100)

[ M-2H- BOC] 2+. ””é}rrpoun 4 HN NH3(r) Cl(r)

5 This compound was prepared via Protocol 2, using 3(iii) (540 mg, 0.623 mmol) to yield the desired product 3(iv) as
a white solid (338 mg, 84%). R;= baseline (5% MeOH/DCM).

'"H NMR (300 MHz, CDCly) 8 0.85, m, 6H; 1.13, m, 1H; 1.28, s, 6H; 1.34, m, 1H; 1.54, m, 3H; 1.66, m, 1H; 1.77,

dist t, 2H; 1.90, m, 1H; 2.08, s, 3H; 2.54, s, 3H; 2.56, s, 3H; 2.60, dist t, 2H; 3.13, m, 2H; 3.37, m, 1H; 4.45, dd, J, =

8.5 Hz, J, = 53 Hz, 1H; 5.04, ABq, J = 12.3 Hz, 1H; 5.16, ABq, J = 12.3 Hz, 1H; 6.31, br s, NH; 6.38, br s, NH;
10 7.30,m, 5H; 7.87, d, J = 8.5 Hz, NH. MS (ES +ve) m/z 644 (100%) [M+H]".

3w
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Boc

This compound was prepared via Protocol 1, using 3(iv) (300 mg, 0.466 mmol) and Fmoc-(D)-lys(BOC)-OH (218
mg, 0.465 mmol) to yield the desired product 3(v) as an off white solid (388 mg, 76%). R¢= 0.25 (5% MeOH/DCM).

15 'H NMR (300 MHz, CDCl3) & 0.83, m, 6H; 1.16, m, 1H; 1.21, s, 3H; 1.22, s, 3H; 1.38, m, 4H; 1.40, s, 9H; 1.67, m,
8H; 1.92, m, 2H; 2.04, s, 3H; 2.52, m, 2H; 2.53, s, 3H; 2.56, s, 3H; 3.03, m, 2H; 3.18, m, 2H; 4.01, dist t, 1H; 4.26,
m, 3H; 4.54, m, 2H; 4.95, m, NH; 4.98, ABq, J = 12.3 Hz, 1H; 5.13, ABq, J = 12.3 Hz, 1H; 6.20, br s, NH; 6.41, br
s, NH; 7.27, m, 9H; 7.54, m, 2H; 7.70, d, J = 7.3 Hz, 2H. MS (ES +ve) m/z 1116 (80%) [M+Na]"; 1094 (100)
[M+H]".



Thi s conpound was prepared via Protocol 3, using 4(vii) (140 ng, 0.107
nmmol) to yield the desired product 4 as a white solid (101 ng, 93%. 151 H
NVR (500 MHz, CD30D) 5 0.40, d, J = 6.3 Hz, 3H 0.45, d, J = 6.3 Hz, 3H
0.78, d, J = 4.8 Hz, 3H, 0.83, d, J = 4.8 Hz, 3H 0.84, m 2H, 1.05 m 2H
1.13, m 2H 1.53, m 9H 1.72, m 1H, 2.70, m 2H 3.06, m 2H 3.84, m
1H, 4.03, m 2H, 4.36, m 4H, 5.02, s, 2H, 7.06, dist t, 2H, 7.18, m 2H,
7.33, m 6H 7.45, d, J = 9.3 Hz, 1H 7.54, d, J = 8.8 Hz, 1H, 7.88, d, J =
7.8 Hz, 1H 7.91, d, J = 8.3 Hz, 1H, 8.400, dist t, 2H M (ES +ve) mz 936
(159 [ MHHTI; 469 (100) [M21-1]2+. 45. Synthesis of Conpound 5 5(i) N2
To BOC(&)bLeu-OH (250 ng, 1.08 mmol) and potassium carbonate (747 ng, 5.40
mmol) in acetone (50 m) was 5 added 4-nitrobenzyl bronm de (350 ng, 1.62
mol ). The resuldi Rg sol ution was heated at reflux overni ght before being
cool ed, flltered%nf“@vaporat ed to dryness. The resultant residue was

subj ected to flasM' col um chromat ography over silica, eluting with 1:4
hexane/ DCM t.o fi rst yenove 4- ni trobenzyl brom de, then with DCMto yield

t he proﬂqp 5 (E) %/@ coI ourI ess oil. 1H NMR (500 MHz, CDC13) 8

0.95, d, 0 8H s, 9H, 1.53, m 1H, 1.63, m 1H, 1.71, m
1H; 4. 38, 10:PH 99 J = 8.3 Hz, N\H, 5.27, s, 2H, 7.53, ABgq, J = 8.3
Hz, 2H 8.22, ABq, = 8. 3 Hz, 2H. M5 (El) mlz 265 (100% [MBOCr. NO2 To

5(1) (215 rrg1 0.59 mml) in DCM (2 m) was added TFA (2 ml) and the
resulting solugkon stirred at room 15 tenperature for 3 hrs. The sol ution
was then diluted with DCM (5 m% and washed with sat. sodium bi carbonate
sol ut i ofpisfARPund Yies Preaaed %%'Otﬂ@# upjpgs(®). G8free, BA Panhd) tp Jipkdrtheydgsired progpeti(vibg
( My504)an offiwhitesord 268l 8v@PRI=agnet(§% Mepnasant 0 yi el d the desired product
5(11) as a white solid (131 ng, 84%. 1H NMR (500 MHz, CDC13) 8

0.93, dHNMR(380 BHHZDCBI 0.82, 856H;d,15,0n, THBL. B, HBH; RH, m,2HH0.37, @, ZH,H 38]s, 62,1 smm 1H

i\Bc514 B, i“ﬂ mlaZ% 86%@%0’?%\%?[ 2?2' %g %@7&2 3§2£€9 xélgi}r\é'ﬁ%l%zﬁw £ in Zfﬁééé
(1000/() lﬁwﬁq 51(11418) mHPHWNmP%S{QIH ABq, J = 123 Hz, 1H; 5.13, ABq, J = 12.3 Hz, 1H; 6.39, br s,

NH; 7.28, m, 5H; 7.49, d, J = 8.5 Hz, NH; 7.98, d, J = 7.9 Hz, NH. MS (ES +ve) m/z 872 (100%) [M+H]".

3(vii)

HNY “PMC
S O/\[rN R {W\H/N())J\

10

This compound was prepared via Protocol 1, using 1(ii) (119 mg, 0.287 mmol) and 3(vi) (250 mg, 0.287 mmol) to
yield the product 3(vii) as a white solid (171 mg, 47%). R¢= 0.07 (5% MeOH/DCM).

'H NMR (300 MHz, CDCL;) § 0.48, d, J = 6.4 Hz, 3H; 0.53, d, J = 6.4 Hz, 3H; 0.87, m, 7H; 0.96, m, 1H; 1.20, m,
11H; 1.27, s, 6H; 1.41, s, 9H; 1.59, m, 1H; 1.75, m, 2H; 1.84, m, 1H; 1.92, m, 1H; 2.08, s, 3H; 2.54, s, 3H; 2.56, s,

15 3H;2.57, m, 2H; 2.88, m, 2H; 3.11, m, 2H; 3.87, m, 1H; 4.09, m, 2H; 4.49, m, 4H; 5.07, ABq, J = 12.3 Hz, 1H;
5.19, ABq, J = 12.3 Hz, 1H; 6.24, br s, NH; 7.31, m, 12H; 7.44, d, J = 9.1 Hz, 1H; 7.84, m, 2H; 7.92, m, 2H. MS
(ES +ve) m/z 1269 (100%) [M+H]".



NO2 46. 1H NMR (500 MHz, CDC13) 8 0.83, br s, 6H, 1.21, s, 611; 1.61, m
411; 1.66, m 3H 1.75 m 2H 2.03, s, 3H 2.49, m 211; 2.53, s, 3H
2.57, s, 3H 3.23, m 2H 4.01, m 1H 4.23, m2H 4.36, m 1H 4.56, m
111; 5.09, s, 2H 6.45, br s, NH, 7.17, m 2H, 7.29, m 5H (inc NH); 7.48,
ABgq, J = 8.8 Hz, 211; 7.66, m 2H, 7.70, m NH, 8.04, ABq, J = 8.8 Hz, 2H.
M5 (ES +ve) mz 911 (100% [M+14]. 55(iv) HN N, PMC H2Ns 0 O \-/ This
conpound was prepared via Protocol 2, using 5(iii) (400 ng, 0.439 mmol) to
yield the desired product 5(iv) as an dfif white solid (210 ng, 69%.
1H NWVR (500 MHz, CDC13) 8 0.90, dist d, 611; 1.28, s, 611; 1.57, m 411,
1.65, nComdidund3 78, m 311; 2.07, s, 311; 2.52, 10s, 3H, 2.54, s, 3H 2.59,
m 211; 3.17, m 211 3.49, m 111; 4.53, m 111; 5.20, s, 211; 6.45, br s,
NH, 7.47, ABq, J = 8.3 H%N 2H®790, d, J = 5.4 Hz, NH 8.22, ABg, J = 8.3
Hz, 211. 13C NNR(125 M SCDE1S) 8 12,0, 17.3, 18.4, 21.2, 21.5, 22.6,
22.9, 24.8, 25.2, 26.6, 31N, 32.6, 40.2, 50.7, 54.0, 65.2, 73.5, 117.9,

128. 2, 133{%: 134.6, 135.2, 142.7, 147.5, 153.5, 156. 3,

VB (ES Gve mHzUﬁsg (1009 [Mr1-1]+.  5(vi)

o/\n/ NE ” G

0] o)
o “Aj
® ©
\L( NH; ™ ci

This compound was prepared via Protocol 3, using 3(vii) (170 mg, 0.134 mmol) to yield the product 3 as a white
solid (127 mg, 97%).

5  'HNMR (300 MHz, CD;0D) 5 0.48, d, J = 6.2 Hz, 3H; 0.53, d, J = 6.2 Hz, 3H; 0.87, m, 7H; 0.96, m, 1H; 1.17, m,
5H; 1.57, m, 8H; 1.79, m, 1H; 1.91, m, 1H; 2.81, m, 2H; 3.16, m, 2H; 3.92, m, 1H; 4.10, m, 1H; 4.19, m, 1H; 4.43,
m, 4H; 5.10, ABq, J = 12.3 Hz, 1H; 5.19, ABq, J = 12.3 Hz, 1H; 7.05, m, 2H; 7.16, m, 2H; 7.33, m, 7H; 7.43, d, J
=9.1 Hz, 1H; 7.53, d,J = 9.1 Hz, 1H; 7.85, m, 2H; 7.99, m, 2H. MS (ES +ve) m/z 902 (10%) [M+H]"; 452.0 (100)
[M+2H]*".

10  Synthesis of Compound 4

4D

H O
Boc/N@/mOA@

To BOC(L)-Leu-OH (250 mg, 1.08 mmol) and potassium carbonate (747 mg, 5.40 mmol) in acetone (50 ml) was
added 4-chlorobenzyl bromide (333 mg, 1.62 mmol). The resulting solution was heated at reflux overnight before

15  being cooled, filtered and evaporated to dryness. The resultant residue was subjected to flash column
chromatography over silica, eluting with 1:4 hexane/DCM to first remove 4-chlorobenzyl bromide, then with DCM
to yield the product 4(i) as a colourless oil (366 mg, 95%). Rf = 0.55 (DCM) using Mo dip.

'H NMR (300 MHz, CDCls) § 0.89, d, J = 6.4 Hz, 3H; 0.90, d, J = 6.4 Hz, 3H; 141, s, 9H; 1.48, m, 2H; 1.64, m,
1H; 4.31, m, 1H; 4.95, d, J = 8.2 Hz, NH; 5.06, ABq, J = 12.3 Hz, 1H; 5.13, ABq, J = 12.3 Hz, 1H; 7.25, ABq, J =
20 8.4 Hz 2H;7.30, ABq, J = 8.2 Hz, 2H. MS (ES +ve) m/z 356 (100%) [M+H]".

4(ii)

HZNJ\__s)j\ o
spel



HN N, PMC NH 15 NO2 The Fnoc-protected precursor to this conpound was
prepared via Protocol 4, using 5(iv) (200 ng, 0.290 nmol) and

Froc- (D) -1 ys(BOC)-OH (136 ng, 0.290 mml) to yield the Fnoc-protected
derivative 5(v) as an off white solid. The desired deprotected conpound was
prepared via Protocol 2, to yield the product 5(vi) as an off white solid
(201 ng, 76% . 201H NMR (500 MHz, CDC13) 8 0.87, d, J = 5.8 Hz, 3H, 0.90,
d, J =58 Hz, 3H 1.29, s, 611; 1.40, s, 9H, 1.60, m 15H, 2.08, s, 311;
2.54, s, 311; 2.56, s, 311, 260 m 2|-4;2304 m 211; 323 m 211 351
5” 11 18Tlr_&050§1?3_u?_1]d w?zslp]feparewza antoc% 401.T1ng ﬂ‘l) (Rﬁqsm%% J_‘Z%mmﬂé@ yxejd the %eSJgad Hioduc? i(fi asl\?s
(ES +veddidudesOdir2{siaggopMH] ; 431.5 (100) [MrHCalist 5(vii) HN N PMC NH
Thi s corrpound was prepared via Protocol 1, using 1(11) (91 ng, 0.022 mmol)
and 5(V|P§NM§9@0WZ ODO2D Of%Dl. Y =toct Na, 8- % hieJ prodidirc 3H; 5(4\34m,)1Ha1555anwmtleS6srml id
(194 monu/1%, m 513[1'&4\3“/5 1(}5%9,'%!‘?1{ 7S J8 8@}&62}1@323 §=?85H¥z 28 0s Sé@@%)
dJ—/Or{S d,” 3 =58 Hz, 3H 0.90, 0.92, d, J =5.8
Hz, “3H; 7423100 Mﬂ{] 5 26 5 Teh 140 s OH 156 m 10H 1.83, m 1H
2. 07, 11; 2.53, s, 3H, 2.56, s, 3H 2.58, m 2H, 2.90, m 2H, 3.15, m
211; 3‘5‘3’ m 3H 4.51, m 4H 5.22, s, 2H 6.20, d, J = 7.0 Hz, NH 6. 29,
br s, N\H 7.04, ¢, J =7.3 Hz, 1H 7.06, d, J =8.3 Hz, 1H, 7.17, m 2H
7.31, t, J =H7". NHigoe 2H, 7.45, d, J = 9.3 Hz, 111; 7.53, d, J = 9.3 Hz, 1H
7.58, ABqgq, J = 8 Hz, 2H, 7.87, d, J =8.3 Hz, 1H, 7.89, d, J = 8.3 Hz,
1H, 7.99, d, 10J= 8.8 Hz, 1H 8.00, d, J = 9.3 Hz, 1H 8.19, ABq, J= 8.8Hz,
2H. M5 (ES +ve),ma 1313 (100% [ MtHr.

Fmoc\” ) N S O/\©\
o z
Y ci

This compound was prepared via Protocol 1 using 4(ii) (235 mg, 0.919 mmol) and Fmoc-(D)-arg(Pmc)-OH (609 mg,
0.919 mmol) to yield the desired product 4(iii) as an off white solid (806 mg, 97%).

10 'HNMR (500 MHz, CDCl3) & 0.79, dist d, 6H; 1.28, s, 6H; 1.65, m, 8H; 1.89, m, 1H; 2.03, s, 3H; 2.49, m, 2H; 2.53,
s, 3H; 2.56, s, 3H; 3.23, m, 2H; 4.03, m, 1H; 4.28, m, 3H; 4.51, m, 1H; 4.96, ABq, J = 12.2 Hz, 1H; 5.02, ABq, J =
12.2 Hz, 1H; 6.42, br s, NH; 7.19, m, 6H; 7.31, dist t, 2H; 7.49, dist d, 2H; 7.54, d, J = 7.8 Hz, NH; 7.68, ABq, J =
7.8 Hz, 2H. MS (ES +ve) m/z 900 (100%) [M+H]".

4(iv)

sl
o)
Y cl

This compound was prepared via Protocol 2, using 4(iii) (798 mg, 0.887 mmol) to yield the desired product 4(iv) as
an off white solid (532 mg, 88%).

15

'H NMR (500 MHz, CDCL;) § 0.76, d, J = 6.1 Hz, 3H; 0.88, d, J = 6.1 Hz, 3H; 1.28, s, 6H; 1.57, m, SH/NH,; 1.77,
m, 3H; 2.02, m, 1H; 2.08, s, 3H; 2.53, s, 3H; 2.55, s, 3H; 2.59, m, 2H; 3.15, m, 2H; 3.41, m, 1H; 4.49, m, 1H; 5.01,

20  ABq,J =122 Hz, 1H; 5.07, ABq, J = 12.2 Hz, 1H; 6.45, br s, NH; 7.22, ABq, J = 8.5 Hz, 2H; 7.26, ABq, J = 8.5
Hz, 2H; 7.83,d, J = 7.9 Hz, NH. MS (ES +ve) m/z 678 (100%) [M+H]".



Compound 5 HN NH3(r) Cle NH Thi s conmpound was prepared via Protocol 3,
using 5(vii) (194 ng, 0.015 nmol) to yield an inmpure product. Protocol 3
was repeated on 130 ng of this product to yield the desired product 5 as an
off white solid (110 ng, 84% . 15111 NWR (500 MHz, CD30D) 6 0.38, d, J =
6.4 Hz, 3H, 0.44, d, J = 6.4 Hz, 3H, 0.80, d, J = 5.5 Hz, 3H 0.85, d, J =
5.5 Hz, 3H 0.90, m 2H, 1.10, m 4H 1.56, m 9H, 1.74, m 1H 2.70, m
2H, 3.06, m 2H, 3.83, m 1H, 4.02, m 2H 4.27, m 114; 4.36, ABq, J =
14.5 Hz, 111; 4.40, m 111; 4.46, ABq, 43.= 14.5 Hz, 114; 5.26, s, 2H, 7.
d J =7.3 H, 114; 7.06, d, J =8.3 Hz, 111; 7.17, m 2H, 7.31, t, J =
Hz, 211awyr.45, d, J = 9.3 Hz, 1H, 7.53, d, J = 9.3 Hz, 1H, 7.58, ABq, J
8.8Hz, 2H, 7.87, d J =8.3 Hz, 111; 7.89, d, J =8.3 Hz, 1H 7.99, d, J =
88Hz 1H;, 8. 00, HJ =2093Hz 111; 8.19, ABg, J = 8.8 Hz, 2H Ms (ES
+ve) mz 947 (100)5' qu 474.5 (100) [Mr2H 2+. Synthesis of Conpound 6
6(i) To BOC- (L) ~Neu-OH (250 ng, 1.08 mmol) and pot assi um carbonate (1.00
g, 7.24 mmol) | ;Eetone (25 mM) was 5 added 2-chl orobenzyl brom de (0.16
m, 1.22 IR TheHre ulting solution was heated at reflux overnight

bef ore bedichg co (é“rand evaporated to dryness. The resultant

resi due was bj e(,Qe f Nastcol um chromat ography over silica, eluting
with 5% ethyl lacetate exane to first renmove 2-chl orobenzyl brom de, then
with DCMto yield the product 6(i) as a white solid (370 ng, 969%.

1H NMR (500 MH\e@DC13) 8 0.92, d, J = 6.3 Hz, 3H, 0.93, d, J = 6.3 Hz, 3H
1.43, s, 9H 1.54, m 1H 1.68, m 2H 104.36, m 1H, 5.08, m NH 5.13, m
2H, 7. 2Phis qempobpyl W37S.p26?§re¢mia EII@F,OCOT 134ing 4(iv) (HP mgR). (B Fmoheipd Fhoc-B5Bs@DOD YAl (359

[ MEHT L, @ 8 Fod nfi8d1) b MélahB@ealred Roda vy £ ofd white solid (785 mg, 91%).

5 'H NMR (500 MHz, CDCl;) § 0.82, d, J = 5.5 Hz, 3H; 0.84, d, J = 5.9 Hz, 3H; 1.19, br s, 6H; 1.39, s, 9H; 1.63, m,
14H; 2.02, s, 3H; 2.05, m, 1H; 2.51, m, 2H; 2.52, s, 3H; 2.55, s, 3H; 3.02, m, 2H; 3.19, m, 2H; 3.94, m, 1H; 4.14, m,
3H; 4.53, m, 2H; 4.95, m, 2H/NH; 6.47, br m, NH; 7.19, m, 4H; 7.32, m, 2H; 7.54, m, 4H; 7.69, m, 2H. MS (ES +ve)
m/z 1128 (100%) [M+H]".

4(vi)

o} w0
HNG® N N{:Syu\o
O el
\r cl

HN.
10 Boc

This compound was prepared via Protocol 2, using 4(v) (330 mg, 0.292 mmol) to yield the desired product 4(vi) as
an off white solid (236 mg, 89%).

'H NMR (500 MHz, CDCly) & 0.85, d, J = 5.9 Hz, 3H; 0.87, d, J = 5.9 Hz, 3H; 1.29, s, 6H; 148, s, 9H; 1.57, m,
14H/NHy; 2.09, s, 3H; 2.13, m, 1H; 2.54, s, 3H; 2.56, s, 3H; 2.60, m, 2H; 3.04, m, 2H; 3.22, m, 2H; 3.35, m, 1H;

15 4.52,m, 1H; 4.59, m, 1H; 4.98, m, NH; 5.02, ABq, J = 12.2 Hz, 1H; 5.07, ABq, J = 12.2 Hz, 1H; 6.45, br s, NH;
7.23, ABq, J = 8.5 Hz, 2H; 7.28, ABq, J = 8.5 Hz, 2H; 7.71, m, NH; 8.00, m, NH. MS (ES +ve) m/z 906 (100%)
[M+H]".



Cl To 6(i) (360 ng, 1.01 mol) in DCM (2 M) was added TFA (2 m ) and the
resulting solution stirred at room 15 tenperature for 3 hrs. The solution
was then diluted with DCM (5 m ) and washed with sat. sodi um bi carbonate
solution until the washings were basic. The organic |layer was then dried
(MgS™), filtered and evaporated to dryness to yield the desired product
6(ii) as a pale yellowoil (179 ng, 69%. 1H NVR (500 WHz, CDC13) 8
0.85, d, J =6.8 H, 3H 0.87, d, J =6.8 Hz, 3H 1.41, m 1H, 1.52, m 1H
1.71, m 1H 2.41, br s NH2; 3.50, m 44, 5.05, s, 2H 7.18, m 1H, 7.23,
m 2H, 7.28, s, 1H Ms (ES +ve) mlz 256.0 (100% 20[ M+11]. 6(iv) HN N, PMC
49. ng, 4Mp (ES +ve) m'z 900.0 (100% [M+H +). The desired product was then
prepared via Protocol 2, using precursor 6(iii) (230 ng, 0.26 nmol) to
afford the product 6(iv) Hg & colourless oil (150ny, 85%tvvo steps). 11-1
NMR (500 MHz, CDC13) 8 0.38%7 @mc) = 6.4 Hz, 3H 0.82, d, J 6.4 Hz, 3H
1.21, s, 6H 1.51, m5H NH70, m  3H; 201 s, 3H 203m1H 246 S,
3H, 2.48, s, 3H 2.52, m2H 3.08, m 2H, 3.36, m 1H 4.42, m 1H, 4.95,

5ABq, J 3H2H1|—P50 Bq,J—123Hz 1H, 6.32, br s, NH 7.15, m
aH, 7.7 ) (R) e) mz 678.0 (100% [MH—I] HRVS f or
C33H48C1N50 c af*edoG? wind 678.3094. 6(v) Thi s conpound
was prepa rot col 1, ng 1( 1|) (642 ng, 1.55 nmol) and

(D) -1lys 00 101. 54 mol) to vyiel d t he desired conmpound 6(Vv)

as a off\/\/mte st cky*@‘qﬂobd (898 ny, 89%. Rf = 0.53 (5% MeOH/ DCM). 111 NMR
(500MHz, CDC13) 8 0.54, d, J = 6.4 Hz, 3H 0.58, d, J = 6.4 Hz, 3H 0.78,
m 2H, ThiQ@mpemnd {rkd, prebar@yia Proto&iH], uking M(ii) @05 8£:10.224 Bihpl) and 4P, (23). B 0.284 mBb) to

3 95, 1&!14:: 449 Ui $1@844 M}, 443, 4.45, ABg, J = 14.3 Hz, 1H 4.51,
ABq, g e %ru&(v'ﬂhsa “”18 ll;&Nﬁma 15, d, J = 8.5 Hz, NH 7.17, m 4H

z 3G, n‘l}{ﬁ&rk 56051@& @301§ae4§d9Jl‘|§3 H%HH (3-527d&3%531Hz dH?)fé R, 2|ﬁ20 gkl s. Bﬁz e J
mz 255553?, %11005,/3 B, Wl—?“*"‘ 51}{ il? 910)51{ WH@ é&;lrw m, 2H 141 s,& 1642 64, h, 4?1 7gvs 5HES)

1.84, m, 1H; 2.09, s, 3H; 2.54, s, 3H; 2.56, s, 3H; 2.58, m, 2H; 2.90, m, 2H; 3.15, m, 2H; 3.87, m, 1H; 4.04, m, 2H;

4.41, m, 2H; 4.45, m, 3H; 4.82, m, NH; 5.04, ABq, J = 12.2 Hz, 1H; 5.11, ABq, J = 12.2 Hz, 1H; 6.19, d, J = 6.8

Hz, NH; 6.29, br s, NH; 7.26, m, 11H; 7.44, d, J = 9.1 Hz, 1H; 7.83, d, J = 8.3 Hz, 1H; 7.85, d, J = 8.3 Hz, 1H; 7.93,
10 d,J=9.0Hz 1H;7.94, d,J = 8.9 Hz, 1H. MS (ES +ve) m/z 1302 (60%) [M+H]"; 602 (100) [M+2H-BOCT*".

Compound 4
®

HNﬁ/NHg,

NH

S
Cl

s o/\n/N R @\H/NU)]\

This compound was prepared via Protocol 3, using 4(vii) (140 mg, 0.107 mmol) to yield the desired product 4 as a
white solid (101 mg, 93%).

15  'H NMR (500 MHz, CD;0D) & 0.40, d, J = 6.3 Hz, 3H; 0.45, d, J = 6.3 Hz, 3H; 0.78, d, / = 4.8 Hz, 3H; 0.83, d, J
= 4.8 Hz, 3H; 0.84, m, 2H; 1.05, m, 2H; 1.13, m, 2H; 1.53, m, 9H; 1.72, m, 1H; 2.70, m, 2H; 3.06, m, 2H; 3.84, m,
1H; 4.03, m, 2H; 4.36, m, 4H; 5.02, s, 2H; 7.06, dist t, 2H; 7.18, m, 2H; 7.33, m, 6H; 7.45, d, J = 9.3 Hz, 1H; 7.54, d,
J =8.8 Hz, 1H; 7.88, d, J = 7.8 Hz, 1H; 7.91, d, J = 8.3 Hz, 1H; 8.00, dist t, 2H. MS (ES +ve) m/z 936 (15%)
[M+H]"; 469 (100) [M+2H]*".



6(vi) To a solution of 6(v) (898 ng, 1.37 mmol) in THF (20 nm) was added a
solution of LiOH H20 (1260 ng, 30.1 mmol) 20 in water (10 m ). The
resultant solution was stirred at RT for 1 hr before diethyl ether (20 m)
was added and the | ayer separated. The aqueous |ayer was extracted with
sat. sodi um bi carbonate sol ution and the aqueous extracts conbi ned then
acidified to pH -2-3 using 1M potassi um bi sul phate. The aqueous | ayer was
then extracted with DCM (3 x 20 nl). A TLC of the initial and final organic
| ayers was conpl eted and showed the proffuct was in both layers. As a
result, all of the organic fractions were conbined, dried (MgSO4) and
evapor appdhesioofdtoyipewsl St 0 yi el d t he 25product 6(vi) as an off white foany
solid (854, 97% . 50. 1H NWR (300 MHz, CDC13) 8 0.53, d, J = 6.3 Hz, 3H
0.57, dd®J = 6.3 Hz, 3H 0.82, m 2H 1.24, m 5H; 1.40, m 2H (obscured by
BOC- CH3); 1. 44 s, 9H, 2.92, m 2H, 3.95, m 1H 4.05 m 1H, 4.31, m 1H
4. 49, ABqH 14.6 Hz, 1H 4.57, ABq, J = 14.6 Hz, 111; 4.60, br s, NH
(obscur e B B/)\@B m NH, 7.19, m 4H 7 32, m 3H, 7.44, d, J
Hz,1H78 1H, 7.86, d, J = 8.1 Hz, 1H794dJ
Hz, 111; 7.96 92 1 Hz 51H M5 (ES+ve) 643. 1 (1000/() [ MFH]; 543.1
(30) [M+H- BOC] +. 6(V| i) H HN N, PMC NH HN, Boc This conpound was

pr epar etle BPELPrayt@E G0 me, 18] mg)l)G(nd pYtasgigip 2arpqpate (741 8@, hifohholpindedng (WP nfll 4&
ng, 0. 1&19edmmirabeztz91 mrﬁh@lo&( ylgl ])623x§m@l) whi ;e§11t§1$ lsbretiof 1\%5}1&3&11 at&%ﬁ@x ové&)l L% b%M%

9.1
9.0

51’1500 M_%ing ()] a fjl?ere(c)i r% i:_Yff)oraéeig‘ too drg%ess dThSeTres_u tglt geﬁLig‘ su@e(éqj tomﬂask i_[;o uinnlz
m 6H; qlroj_rgtogrgphy @¥r silicap@utingwitl? H4 hekar@DCMsto f@t—kemivefﬁl&ptrqb'ynzgd tronildefiBen with TN to

1.71, r@lel;gﬁgprgdug‘(gg)é,acgﬁlﬂegoﬁ8 s, 3H 2.48, s, 3H, 2.50, m 2H 2.82, m
2H; 307m 1H, 3.96, m 2H, 4.33, m 2H, 4.44, m 3H, 4.73,

m NH; I‘ﬂn\%\ZR(séBﬂLHchwch}%oEs tz.s = blgtHz 20 3 44, ABW; 1.93, m, 12 1763|7|K 1H1H71 B 2. 3§,m~] =

LT NI A N G i

d J = (1008 B#-BOLH. M5 (ES +ve) miz 1301.9 (100% [MeH +: 602.6 (30) [M-2H

BOC] 2+._ Conpound 6
5(ii)

HZN@)?\O
epel

To 5@) (215 mg, 0.59 mmol) in DCM (2 ml) was added TFA (2 ml) and the resulting solution stirred at room
15 temperature for 3 hrs. The solution was then diluted with DCM (5 ml) and washed with sat. sodium bicarbonate

2

solution until the washings were basic. The organic layer was then dried (MgSQ,), filtered and evaporated to

dryness to yield the desired product 5(ii) as a white solid (131 mg, 84%).

'H NMR (500 MHz, CDCls) 8 0.93, d, J = 8.8 Hz, 3H; 0.95, d, J = 8.8 Hz, 3H; 1.50, m, 1H; 1.62, m, 1H; 1.54, m,
1H; 1.79, m, 1H; 2.37, br s, NHy; 3.61, m, 1H; 5.26, s, 2H; 7.54, ABq, J = 8.8 Hz, 2H; 8.22, ABq, J = 8.8 Hz, 2H.
20  MS (ES +ve) m/z 267 (100%) [M+H]".

S5(iii)

H
HNYN‘PMC

NH

FmOC\N (R) NU)J\ /\©\

This compound was prepared via Protocol 1 using 5(ii) (130 mg, 0.488 mmol) and Fmoc-(D)-arg(Pmc)-OH (323 mg,
0.488 mmol) to yield the desired product 5(iii) as a white solid (414 mg, 93%)).

2



6 e HN NH3 CI NH 51. 11-1 NMR (500 MHz, CD30D) 8 0.50, d, J 6.3 Hz, 3H
0.55, d, J =6.3 Hz, 3H 0.90, d, J = 4.8 Hz, 3H 0.94, d, J 4.8 Hz, 3H
0.95, m 2H 1.14, m 2H 1.23, m 2H 1.67, m 10H, 2.83, m 2H, 3.18, m
2H, 3.96, m 1H, 4.14, m 2H, 4.36, m 1H, 4.48, m 3H 5.12, s, 2H 7.05,
d, = 3.7 H, 1H 7.08, d, J = 3.5 Hz, 1H 7.17, dist t, 2H 7.30, m 5H
7
8

J
.38, s, 1H, 7.45, d, J = 9.0 Hz, 1H, 7.54, d, J = 9.0 Hz, 1H 7.88, d, J =
.5 Hz, 1H 7.91, d, J = 8.5 Hz, 1H, 57.99, d, J=8.7 Hz, 1H 8.02, d, J=
8.5 Hz, 1H. M5 (ES +ve) niz 935.7 (5% 4gM+H +; 468.7 (100) [M+211] 2+.
Synthe5|s of Conmpound 7 7(i) To BOC-(L)-leu-OH (250 ng, 1.08 mmol) and
pot assi HAR (198 EtzeCRAL) G -8, br 7. 684l o 63 161, mcBE dife 6 35 hi%) mydh 208 satftiado,
2-chl orﬁbﬂmyi stymmsﬂ@ 3193 26 nlyby; 410123, 119993, m,0H1 @ 36,68 Whid, sasgmsni tsfomruﬁNaas

heat ed at fI e e o fllter orated to
dr ynessb sul ﬁa‘{i{b ‘%eé‘? g‘ﬁ@%&ﬁs‘%@ﬂ%c%@dﬁt %H’f °%dH 2@01@ ] &%g aphy
over S|8$Ha2Hé‘K$|tEiSrrge)vm/2t%16%%e)t[MyH acet at e/ hexane to first rem)ve

2- chlorobenzyl brom de, then with DCMto yield the product 7(i) as a white

sol i”d (¥BB ny, 92% Il NVR (500 MHz, CDC13) 8 0.92, d, J= 6.4 Hz,
3H, 0.93, d, JH— 6.4 Hz, 3H, 1.43, s, 9H, 1.56, m 1H, 1.68, m 2H, 154. 40,
m 1H, 5. 1@N 584 Hz, NH 5.22, ABg, J= 13.1 Hz, 1H 5.27, ABg, J=

13.1 Hz, ‘z’, m 2H, 7.35, m 1H 7.42, m 1H M (ES +ve) mlz 356.1

(100% [I\/HA; 256.0 (70) [M+H-BOC]+. To 7(1) (350 ng, 0.984 mmol) in DCM
(2 M) was-addegd TFA (2 M) and the resulting solution stirred at room 20

terrperaturx;[rfﬁq))L The solution was then diluted with DCM (5 m ) and
washed Vﬁ“t%osai oscar bonate solution until the washings were basic.
The organic| ay was“then dried (MgSX), filtered and evaporated to
dryness to yield the desired product 7(11) as a white solid (236 nyg, 94%

111 N (500, MR oED o foBff % B dhyedprafisholk
2 2'5( O d
vy 1. e oy st bl Py Gofind oo mith iy Eyepradigi s
s, 2H arfO@thlterﬁphdz(mw g, 993%)) m 2H M (ES +ve) miz 256.1 (100% [MH +. 52.
7(iv) HEN N PMC NH
R(SOOMHz CDCl3) 6 0.90, dist d, 6H; 1.28, s, 6H; 1.57, m, 4H; 1.65, m, 2H; 1.78, m, 3H; 2.07, s, 3H; 2.52,
10 s, 3H; 2.54, s, 3H; 2.59, m, 2H; 3.17, m, 2H; 3.49, m, 1H; 4.53, m, 1H; 5.20, s, 2H; 6.45, br s, NH; 7.47, ABq, J =
8.3 Hz, 2H; 7.90,d, J = 5.4 Hz, NH. 8.22, ABq, J = 8.3 Hz, 2H. BC NMR (125 MHz, CDCly) & 12.0, 17.3, 18.4,
21.2, 215, 22.6, 22.9, 248, 25.2, 26.6, 31.6, 32.6, 40.2, 50.7, 54.0, 65.2, 73.5, 117.9, 123.6, 123.9, 128.2, 133.1,

134.6,135.2, 142.7, 147.5, 153.5, 156.3, 172.4, 175.3. MS (ES +ve) m/z 689 (100%) [M+H]".

5(vi)

0 o}
H2N R, ” A N\L-S))J\O
0 =
Y NO

HN_
15 Boc

The Fmoc-protected precursor to this compound was prepared via Protocol 4, using 5(iv) (200 mg, 0.290 mmol) and
Fmoc-(D)-lys(BOC)-OH (136 mg, 0.290 mmol) to yield the Fmoc-protected derivative 5(v) as an off white solid.
The desired deprotected compound was prepared via Protocol 2, to yield the product 5(vi) as an off white solid (201
mg, 76%).

20  'HNMR (500 MHz, CDCls) § 0.87, d, J = 5.8 Hz, 3H; 0.90, d, J = 5.8 Hz, 3H; 1.29, s, 6H; 1.40, s, 9H; 1.60, m,
15H; 2.08, s, 3H; 2.54, s, 3H; 2.56, s, 3H; 2.60, m, 2H; 3.04, m, 2H; 3.23, m, 2H; 3.51, m, 1H; 4.58, m, 2H; 4.93, m,
NH; 5.19, s, 2H; 6.44, br s, NH; 7.48, ABq, J = 8.8 Hz, 2H; 7.77, m, NH; 8.01, m, NI; 8.16, ABq, J = 8.8 Hz, 2H.
MS (ES +ve) m/z 917 (10%) [M+H]"; 431.5 (100) [M+H-C,Hg]".



Thi s conpound was prepared in two steps. The first step via Protocol 1,
using 7(ii) (230 ng, 0.900 mvol) and Fnoc-(D)-arg(Pnt)-0H (563 ng, 0.850
mmol) to yield the Fnoc protected precursor 7(iii) as a white foany solid
5(662 nmg, M5 (ES +ve) mz 900 (100% [M+H]). The desired product was then
prepared via Protocol 2, using the precursor 7(iii) (200 ng, 0.22 mmol) to
af fordthe product 7(iv) as a white solid (135 ng, 66%two steps). 1H NMR
(500 MHz, CDC13) 8 0.81, d, J =5.9 Hz, 3H 0.83, d, J = 5.9 Hz, 3H 1.21,
s, 6H 1. 51 m 5H, 1.71, m 3H 2.01, 49, 3H, 2.01, m 1H 2.47, s, 3H,

2 49, s 2.53, m 2H 3.08, m 2H 3.33, m 1H. 4.46, m 1H 5.10, ABg,
= 12. §£ 1H, 5. 15, ABq J = 12.9 Hz, 1H 6.34, br s, NH 7.16, m 2H
7 30, m 2H 7.75, d, J = 7.8 Hz, 10NH. M5 (ES +ve)m z 678.0 (1009 [MH] +.

7(v) HHN N, PMC NH Thi sm H nd was prepared via Protocol 1, using 6(vi)
(111 mg, 0.169 mmol) and 7(}V) %1130 ng, 0.179 mmol) to yield 7(v) as a
white solid (172 rrg 78% 15|H NVR (500 MHz, CDC13) 8 0.38, d, J = 6.2 Hz,
70 m 2H, 0.81, d, J =5.5 Hz, 3H, 0.82, d,

6H, 1.19, s, 6H 1.29, m 2H, 1.33,
s, 9H, 1.58) m 2|&’ , m 1H 2.00, s, 3H, 2.46, s, 3H

2.48, s, 050 m 2H 2 N03 07, m 211; 3.78, m 1H 3.96, m
2H, 4. 35 2H 4.46~m 3H 4 73 m NH 5.11, ABq, J = 12.7 Hz, 111;
5.19, A 7 Hzin 1H, 6.12, d, J = 7.3 Hz, NH, 6.23, br s, NH 7.26,
m 11H;, 7. 36, d = 108® Hz, 1H 7 75 d J = 8 0 FE 1H 7.77, d, J = 8.3
Hz, 1H;, 207.84, d J =9.0 Hz 1H. I\/B &FES +ve2

m z 130T_Lhw9<>°(nz<ble@/ava8[mpmf*=d vig Beptogol (16'6)“g [IMLQngB@)a?zq-mOD 9@85{3@6!&9 me, QiRE lemmol)

yield the product 5(vii) as a white solid (194 mg, 71%).

5 'H NMR (500 MHz, CDCL;) § 0.46, d, J = 6.3 Hz, 3H; 0.51, d, J = 6.3 Hz, 3H; 0.89, d, J = 5.8 Hz, 3H; 0.90, m, 2H;
0.92, d, J = 5.8 Hz, 3H; 1.25, m, 4H; 1.26, s, 6H; 1.40, s, 9H; 1.56, m, 10H; 1.83, m, 1H; 2.07, s, 3H; 2.53, s, 3H;
2.56, s, 3H; 2.58, m, 2H; 2.90, m, 2H; 3.15, m, 2H; 3.93, m, 3H; 4.51, m, 4H; 5.22, s, 2H; 6.20, d, J = 7.0 Hz, NH;
6.29, brs, NH; 7.04, d, J = 7.3 Hz, 1H; 7.06, d, J = 8.3 Hz, 1H; 7.17, m, 2H; 7.31,t,J = 7.3 Hz, 2H; 7.45,d,J = 9.3
Hz, 1H; 7.53,d,J = 9.3 Hz, 1H; 7.58, ABq, J = 8.8 Hz, 2H; 7.87, d, J = 8.3 Hz, 1H; 7.89, d, J = 8.3 Hz, 1H; 7.99, d,
10  J=8.8Hz, 1H;8.00,d,J = 9.3 Hz, 1H; 8.19, ABq, J = 8.8Hz, 2H. MS (ES +ve) m/z 1313 (100%) [M+H]".

Compound 5

® ©
HNQT/NHg cl

NH

(s O/\H/N R TRU\H/N())J\

This compound was prepared via Protocol 3, using 5(vii) (194 mg, 0.015 mmol) to yield an impure product.
Protocol 3 was repeated on 130 mg of this product to yield the desired product 5 as an off white solid (110 mg, 84%).

15  'H NMR (500 MHz, CD;0D) § 0.38, d, J = 6.4 Hz, 3H; 0.44, d, J = 6.4 Hz, 3H; 0.80, d, J = 5.5 Hz, 3H; 0.85, d, J
= 5.5 Hz, 3H; 0.90, m, 2H; 1.10, m, 4H; 1.56, m, 9H; 1.74, m, 1H; 2.70, m, 2H; 3.06, m, 2H; 3.83, m, 1H; 4.02, m,
2H; 4.27, m, 1H; 4.36, ABq, J = 14.5 Hz, 1H; 4.40, m, 1H; 4.46, ABq, J = 14.5 Hz, 1H; 5.26, s, 2H; 7.04,d, J = 7.3
Hz, 1H; 7.06,d, J = 8.3 Hz, 1H; 7.17, m, 2H; 7.31, t, J = 7.3 Hz, 2H; 7.45, d, J = 9.3 Hz, 1H; 7.53,d, J = 9.3 Hz,
1H; 7.58, ABq, J = 8.8Hz, 2H; 7.87, d, J = 8.3 Hz, 1H; 7.89, d, J = 8.3 Hz, 1H; 7.99, d, J = 8.8 Hz, 1H; 8.00,d, J =
20 9.3 Hz, 1H; 8.19, ABq, J = 8.8 Hz, 2H. MS (ES +ve) m/z 947 (10%) [M+H]"; 474.5 (100) [M+2H]*>",



NH3 CI 53. NH 7 This conpound was prepared via Protocol 3, using 7(v)
(160 ng, 0.123 mmol ) to yield 7 as an off white solid (109 ng, 88% . 5IH
NVR (300 MHz, CD30D) 8 0.51, d, J = 6.4 Hz, 3H 0.56, d, J = 6.4 Hz, 3H
0.90, d, J =5.7 Hz, 3H 0.95, d, J =5.7 Hz, 3H 1.15 m 2H, 1.25, m 3H
1.67, m 11H, 2.82, m 2H 3.16, m 2H, 3.97, m 1H 4.15 m 2H, 4.34, m
1H, 4.48, m 3H, 5.21, ABgq, J = 12.8 Hz, 1H, 5.28, ABgq, J = 12.8 Hz, 1H
7.05, d, J =4.5 Hz, 1H 7.08, d, J = 4.5 Hz, 1H 7.20, m 2H, 7.32, m 4H
7.44, m 3H 7.54, d, J = 9.0 Hz, 1H, %89, d, J =8.1 Hz, 1H, 7.91, d, J =
7.7 H, 1H, 8.01, d, J = 9.0 Hz, 1H, 8.02, d, J = 9.0 Hz, 1H M (ES

+ve) M zgfhaesid of(ifbodrlitsH +; 468. 7 (100) [ M+r21-1]2+. 10Synt hesis of Conpound
8 8(i) To BOC-(L)-leu-OH (250 ng, 1.08 nmmol) and potassi um car bonat e
(100 nmge@7.24 mol ) in acetone (25 m) was added 2, 6-di chl orobenzyl brom de
(266 ng, 1.50 mol). The resulting solution was heated at refl ux overnight
15 before |h)e| g cooled, filtered and evaporated to dryness. The resultant

resi dueswa’ Cto flash col um chronat ography over silica, eluting
with 5%eth ce / hexane to first renmove 2, 6-di chl orobenzyl brom de,
then with to yield the product 8(i) asav\hlte solid (383 ng, 91%.

1H NWR (500 WMHz, CDC13) 8 0.85, d, J =7.8 Hz, 6H 1.37, s, 9H 1.46, m
1H;, 1. 5B BOg-(Q4u-CH @80 mg) 1.08Hpmel) #h0 potagsiuthHprb&na®9].0adg, 724 mmbl)8n kiztondNES n) 3%,
?El.O(Z)SLjQ’ %18%@:—chﬁ}o%£nz? 1bro:l11'fiie (3 1@1%1 IQ% ntAwI)’ Bre ‘?’eshén sgﬂlt:l'on VM§ he(aﬁ§ at r%ﬁng 0%@6&2%?0%
0.974 nifie)copid pidigteg anFH 3vaRﬁéF§edaHdé‘éine?ﬁF,&rh(’ 2re ‘3‘“ af?fdi“f H’@S rSéEJEﬂ i 19g flash| fvmen
st i r r ecchsinaogaghy benpibdapdluing witto$% dthyl heetaterhexa8Oib titst @nowaschiofoBénzgd bfodida Cthani viith

et hyl W?otﬁlétggpr%}t@pga% et ﬁ%(;ggr%@,}) sodi um bi carbonat e sol ution

added unt1i | wer e e organic | ayer was then separated
and t he‘H@ﬂh&@@U@Mh%Wch%bﬁﬁﬁtﬁ% 30@26@1{ LRl N%B}ﬁtﬁyh ABEARL By 101 T 1, I12€

co;)tél ned or gani c wer e I\/g filtered Sevapor at ed o
esst¥o yi%l5c98t ﬁeWe%i%éHZBTB@ué"e (1’17; “’a%Ha7%ﬂFtléI é’@l (e +("e27’52 Ay, 1979y .

[M+H]"; 257 (70) [M+H-BOCT".

6(ii)

HZN@)OkO cl
he -

To 6@) (360 mg, 1.01 mmol) in DCM (2 ml) was added TFA (2 ml) and the resulting solution stirred at room
15 temperature for 3 hrs. The solution was then diluted with DCM (5 ml) and washed with sat. sodium bicarbonate
solution until the washings were basic. The organic layer was then dried (MgSO,), filtered and evaporated to

dryness to yield the desired product 6(ii) as a pale yellow oil (179 mg, 69%).

'"H NMR (500 MHz, CDCl) 8 0.85, d, J = 6.8 Hz, 3H; 0.87, d, J = 6.8 Hz, 3H; 1.41, m, 1H; 1.52, m, 1H; 1.71, m,
1H; 2.41, br s NH,; 3.50, m, 1H; 5.05, s, 2H; 7.18, m, 1H; 7.23, m, 2H; 7.28, s, 1H. MS (ES +ve) m/z 256.0 (100%)
20 [MHH]Y

6(iv)

H
HNYN‘PMC

NH

s
HzNﬁ\n/N S 0 c
0 Y/\©/

This compound was prepared in two steps. The first step via Protocol 1, using 6(ii) (170 mg, 0.67 mmol)b and Fmoc-
(D)-arg(Pmc)-OH (398 mg, 0.60 mmol) to yield the Fmoc protected precursor 6(iii) as an off white foamy solid (529



11-1 NWR (500 MHz, CDC13) 8 0.84, d, J = 7.0 Hz, 3H 0.86, d, J = 8.0 Hz,
3H, 1.48, m 1H 1.57, m 1H, 1.73, m 1H 3.58, m 1H, 3.76, s, NH2; 5. 35,
ABg, J = 11.8 Hz, 1H, 5.38, ABg, J = 11.8 Hz, 1H, 7.19, dist t, 1H 7.29,
d, J =7.9 Hz, 2H. M5 (ES +ve) mz 290 (100% [M+Hr. 8(iv) HN N,PBF NH 10
Thi s conpound was prepared in two steps. The first step via Protocol 1,
using 8(ii) (120 ng, 0.41 mmol) and Fnoc(D)-arg(Pbf)-OH (260 ng, 0.40 nmol)
to yield the Fnoc protected precursor 8(iii) as a white foany solid (M5 (ES
+ve) nmlz 900 (100% [M+H]). Thi s was tlen deprotected vi a Protocol 2 to
afford the desired co .as a white solid (178 , 64% two steps).
T 1 RARIE S50 s TR0 T AHE T dipred ol s S PORE TS 25ugtery
3H, 1. ZdrecuSor 6Giif; (23D.010.26mmEHp afford the pridductdidy) ad a Odlqurlsss oiBHSOnzk, 825 twdlstedsy.1; 2. 47,
s, 3H 2.49, s, 3H 2.53, m 2H 3.08, m 2H 3.33, m 1H 4.46, m 1H
5.10, ABONMB (580 MHzOCHE;) STH0, &J E,4 IBGH; WU82-d, V2= @4 Bz 3H1KR1, § 6841.51hm, §; 1NB m,

7.16, my. %'di s73H°’Qo3nﬂx 131"'24(7 7§{ 2(18 si]33}r 27528111% 3Wm V. ii%s +Y15P)44ﬂ1¥1 ﬁ17§95

s T D eh ]
BJFA23 ”b%?ABdJ?J ugng'_&s @HNB77197 mfH; 3426, dO"Eé“H MS@ES
HZ 3H +vo). iBB678@,(100%F[Mo-H] . HRM S 3l C5,BLs0N;04%) calktdated 678 3092mourfald78. 40941, s, 6H;
1. 43, s, 9H 1.64, m 5H 1.83, m 2H 2.07, s, 3H 2.51, s, 3H; 2.58, s,
3H 2.9%v) s, 2H, 3.08, m 2H, 3.16, m 2H 3.88, m 1H 4.05, m 2H, 4.48,
m b5H, 4. 86 m NH 5. 37 ABq, J =11.9 Hz, 1H, 5.44, ABq, J = 11.9 Hz, 1H
( 7.0 Hz, 6 32, br s, NH 7.25, m 10H, 57.47, d, J 9.

= 1
2H; 795 d J =94 H, 1H 7.98, d, J 9.7
2.

Hz, 1H (2’8
Hz, 1H ES + ) rﬂz 1322 3 (60% [MH—I]+ 612.8 (100) [ M+r2H BOC]
Conpoun S ' Ci

This compound was prepared via Protocol 1, using 1(ii) (642 mg, 1.55 mmol) and (D)-lys(BOC)-OMe (400 mg,
10  1.54 mmol) to yield the desired compound 6(v) as a off white sticky solid (898 mg, 89%). Ry = 0.53 (5%
MeOH/DCM).

'H NMR (500MHz, CDCL) & 0.54, d, J = 6.4 Hz, 3H; 0.58, d, J = 6.4 Hz, 3H; 0.78, m, 2H; 1.00, m, 1H; 1.22, m,
6H; 1.42, s, 9H; 2.91, m, 2H; 3.59, s, 3H; 3.95, m, 1H; 4.06, m, 1H; 4.29, m, 1H; 4.45, ABq, J = 14.3 Hz, 1H; 4.51,
ABq, J = 14.3 Hz, 1H; 4.64, br s, NH; 6.15, d, J = 8.5 Hz, NH; 7.17, m, 4H; 7.30, m, 3H; 7.46, d, J = 8.9 Hz, 1H;

15 7.83,d,J=7.5Hz 1H; 7.84,d,J = 7.8 Hz, 1H; 7.92, d, J = 10.2 Hz, 1H; 7.94, d, J = 10.2 Hz, 1H. MS (ES) m/z
657.1 (100%) [M+H]"; 557.1 (90) [M+H-BOCT".

6(vi)

S O/}]/N R

To a solution of 6(v) (898 mg, 1.37 mmol) in THF (20 ml) was added a solution of LiOH.H,0 (1260 mg, 30.1 mmol)
20  in water (10 ml). The resultant solution was stirred at RT for 1 hr before diethyl ether (20 ml) was added and the

layer separated. The aqueous layer was extracted with sat. sodium bicarbonate solution and the aqueous extracts

combined then acidified to pH ~2-3 using 1M potassium bisulphate. The aqueous layer was then extracted with

DCM (3 x 20 ml). A TLC of the initial and final organic layers was completed and showed the product was in both

layers. As a result, all of the organic fractions were combined, dried (MgSO,) and evaporated to dryness to yield the
25  product 6(vi) as an off white foamy solid (854, 97%).



Thi s conmpound was prepared via Protocol 3, using 8(v) (185 ng, 0.138 mmol)
to yield 8 as a white solid (78 ng, 1098% . 1H NWR (300 WHz, CD30D) 8 0.50,
d, J 6.3 Hz, 3H, 0.56, d, J = 6.4 Hz, 3H, 0.87, d, J = 5.2 Hz, 3H, 0.92,
d, J 5.2 Hz, 3H 0.99, m 2H, 1.23, m 4H 1.66, m 10H 2.86, m 2H,
3.19, m 2H 3.96, m 1H, 4.16, m 2H, 4.49, m 4H 5.38, ABq, J = 11.7 Hz,
1H, 5.44, ABq, J = 11.7 Hz, 1H, 7.10, m 2H, 7.17, m 2H, 7.32, m 3H
7.39, m 2H 7.46, d, J = 9.0 Hz, 1H, 7.57, d, J =9.0 Hz, 1H, 7.87, d, J =
8.1 Hz, 1H 7.93, d, J = 8.1 Hz, 1H, 75@9 d, J 9.0Hz 151H;, 8.04, d, J
= 9.0 H, 1H M (ES +ve) mz 969. 8 CLNHQJ 485 100 Mr21 1] 2+.
Synt hesFsNYR (188 AeClg 353y d, JTé3B@c 71. ¢ ftzz%on%mf Bdrrﬁ*e{”)‘ Tefgm,
pot asﬁi ug(oe@ﬁxb@myeﬁc&: gﬁf}»ﬁ 4ggs 91, 240, m )95 i, AELLBNEG, 1H 0.3, 1M?5492@B@dd£ﬂ6
4- et hy Z 0 | ut o) S Ay1.
heat ed g qﬂe%l% 35 \f;;'er%é%,(f%[t?%)rér é}{ é%eglbﬁg‘%q)lr’g%%er’e 5?\% évgpg?ﬁzafneél{’to
dr yness7-44The ?%lsléﬁ ﬂlé:ﬂt85;r6béi=(§{9élzm}érls 7§@|l§;bﬂ bz 11H; 1944 H < HanhtLdioohd t@dritgphy
overs si |6 EShtdsng obdkviting. aexaeeEMsoerfirst remove 4-chl orobenzyl
brom de, then with DCMto yield the product 9(|) as a colourless oil (340
ng, 94%ii)lH NVR (300 MHz, CDC13) 8 0.91, d, J 6.5 Hz, 3H, 0.92, d, J =
6.2 Hz, 3H, 1.43, s, 9H, 1.49, m 2H 166m56 716 ABgq, J = 7.9 Hz,
2H, 7.24, ABq, J = 7.9 Hzy 2H M (ES +ve) mlz 353.3 (100% [MrH20]; 336.3
(90) [M+11]+. 5To 9(i) (32/0 AC 1.01 nmol) in DCM (2 nL) was added TFA (2
m.) and the resulting sol utlon stirred at roomtenperature for 3 hrs. The
solutiopas_then diluted with DCM (5 nlL) and washed with sat. sodi um

1 nt|I ch was hi ngs were basic. The organic layer was

orated to dryness to yield the desired
e @OI (2T 909 . 111 NWR (300 MHz,

CDC13) 8 079Y, , J = 6 5 Hz, 311 0. 92 d J =6.7 H, 3H 1.43, m 111;
1. 55, R HZ\(%A/ 76HN10m 1H, 2.35, s, 3H 3.49, m 111; 5.10, s, 2H
7.18, ABq, J 7.19 Hz," g 7.25, ABq, J = 7.9 Hz, 2H MS (ES +ve) niz 236.0
(1009 [MtHr. 9(iii) HN N, PMC NH ( H Fnoc,N s

This compound was prepared via Protocol 1, using 6(vi) (122 mg, 0.186 mmol) and 6(iv) (145 mg, 0.199 mmol) to

yield 6(vii) as a white solid (198 mg, 82%).

pr oduct 9( 11) as

10 'HNMR (500 MHz, CDCL3) § 0.39, d, J = 6.5 Hz, 3H; 0.44, d, J = 6.5 Hz, 3H; 0.70, m, 2H; 0.80, d, J = 5.6 Hz, 3H;
0.82, d, J = 5.6 Hz, 3H; 0.89, m, 1H; 1.12, m, 6H; 1.19, s, 6H; 1.29, m, 2H; 1.33, s, 9H; 1.55, m, 4H; 1.68, m, 2H;
1.71, m, 1H; 2.00, s, 3H; 2.48, s, 3H; 2.48, s, 3H; 2.50, m, 2H; 2.82, m, 2H; 3.07, m, 2H; 3.79, m, 1H; 3.96, m, 2H;
4.33, m, 2H; 4.44, m, 3H; 4.73, m, NH; 4.97, ABq, J = 12.7 Hz, 1H; 5.03, ABq, J = 12.7 Hz, 1H; 6.12, d, J= 6.9
Hz, NH; 6.22, br s, NH; 7.26, m, 11H; 7.36, d, J = 9.1 Hz, 1H; 7.75, d, J = 10.1 Hz, 1H; 7.77, d, J = 8.7 Hz, 1H;

15 7.84,d,J = 8.7 Hz, 1H; 7.86, d, J = 7.6 Hz, 1H. MS (ES +ve) m/z 1301.9 (100%) [M+H]"; 602.6 (30) [M+2H-
BOCT*.

Compound 6

® ©
HNYNH3 cl

NH
S O/\n/N R WN(})J\

NHs cn

This compound was prepared via Protocol 3, using 6(vii) (180 mg, 0.138 mmol) to yield 6 as an off white solid (130
20 mg, 93%).



N (ROO Thi s conmpound was prepared via Protocol 1 using 9(11) (215
ng, 0.914 mmol) and Fnoc-(D)-arg(Pnt)-0OH (606 ng, 150.914 mmol) to yield
the desired product 9(iii) as an off white solid (780 ng, 97%. 111 NWR
(500 MHz, CDC13) 8 0.78, m 611; 1.28, s, 611; 1.61, m 8H 1.91, m 1H
2.01, s, 311; 2.26, s, 3H 2.50, m 2H, 2.54, s, 3H, 2.57, s, 3H 3.23, m
2H, 4.03, m 111; 4.25, m 3H 4.52, m 111; 4.97, ABq, J 12.2 Hz, 1H
5.03, ABq, J = 12.2 Hz, 111; 6.42, br s, NH 7.06, ABq, J 7.7, Hz, 2H
7.13, ABq, J = 7.7, Hz, 2H, 7.17, m 2%}, 7.31, dd, =7.5 Hz, J2 = 7.5 Hz,
211; 7.51, m 211; 7.68, d, J = 7.5 Hz, 2H M (ES +ve) nmz 658.1 (100%

[ M+H- ZUHQMR](SOO MHZV@DHQ) BlO. SRR B HzBH: 0.Thils/ TohPodHd0-YWad. Jor €pHE.SH: ¥P4d, J

Prot ocol 42.,Usi. B85, %%}31)14(&529 5, m02H7:13%7 '?HT‘PdF) 2t8@ xﬂ’bﬁlﬂlstxhezm'@% e g qud:HCt

SV Bkt g o 545500 Mok A Lo &1 e i 1 R B G, @
1 77 NFH; 3R, s21100 .45, J $DD:HZz21H09,54,81, J 360 H2, B1,7.88,,d, BH8.525W; 79, BH= 82. I5261H,S
59991{1I1]J?_‘/I§2’31]i 1028 JZ@? 5{% Msr&s 1 Aot (s [MSriLIH 46R: 791]00) [ﬁﬁgn d =

1H; 642b J =
J 80H22H781dJ=78HZ NH IVB(ES

80 Vogundls i h By, ) -
+ve)niz 658. 1 (1009 [M1-1]-. 9(v) H HN N. PMC . NH
7(i)

H (0] Cli

To BOC-(L)-leu-OH (250 mg, 1.08 mmol) and potassium carbonate (1.00 g, 7.24 mmol) in acetone (25 ml) was
10  added 2-chlorobenzyl bromide (0.16 ml, 1.23 mmol). The resulting solution was heated at reflux overnight before

being cooled, filtered and evaporated to dryness. The resultant residue was subjected to flash column
chromatography over silica, eluting with 5% ethyl acetate/hexane to first remove 2-chlorobenzyl bromide, then with

DCM to yield the product 7(i) as a white solid (353 mg, 92%).

'H NMR (500 MHz, CDCl;) § 0.92, d, J = 6.4 Hz, 3H; 0.93, d, J= 6.4 Hz, 3H; 1.43, s, 9H; 1.56, m, 1H; 1.68, m, 2H;
15  4.40,m, 1H; 5.16, d, J= 8.4 Hz, NH; 5.22, ABq, J= 13.1 Hz, 1H; 5.27, ABq, J= 13.1 Hz, 1H; 7.25, m, 2H; 7.35, m,
1H; 7.42, m, 1H. MS (ES +ve) m/z 356.1 (100%) [M+H]"; 256.0 (70) [M+H-BOC]".

7(ii)

o

To 7(i) (350 mg, 0.984 mmol) in DCM (2 ml) was added TFA (2 ml) and the resulting solution stirred at room
20  temperature for 3 hrs. The solution was then diluted with DCM (5 ml) and washed with sat. sodium bicarbonate
solution until the washings were basic. The organic layer was then dried (MgSO,), filtered and evaporated to

dryness to yield the desired product 7(ii) as a white solid (236 mg, 94%).

'H NMR (500 MHz, CDCL;) & 0.86, d, J = 6.8 Hz, 3H; 0.88, d, J = 6.8 Hz, 3H; 1.45, m, 1H; 1.57, m, 1H; 1.74, m,
1H; 2.64, s, NH,; 3.54, m, 1H; 5.20, s, 2H; 7.22, m, 2H; 7.35, m, 2H. MS (ES +ve) m/z 256.1 (100%) [M+H]".



Thi s conmpound was prepared via Protocol 1, using 9(iv) (377 ng, 0.573 mmol)
and Fnoc-(D)-1ys(BOC)-0OH (268 10ng, 0.573 mml) to yield the desired
product 9(v) as an off white solid (575 ng, 91% . 1H NMR (500 MHz, CDC13) 8
0.82, m 6H 1.19, s, 6H 1.39, s, 9H 1.58, m 1311; 2.02, s, 3H 2.28, s,
311; 2.49, m 2H, 2.53, s, 3H 2.55, s, 311; 3.02, m 211; 3.19, m 211;
3.93, m 111; 4.19, m 2H, 4.25, m 1H 4.53, m 2H, 4.98, m 2H 6.23, m
NH, 6.50, br s, N, 7.07, m 2H, 7.11, m 2H 7.22, m 2H, 7.33, m 2H
7.53, m 2H, 7.68, m 211. M5 (ES +ve) ¢91z 1108.3 (1009 [M+H 1. 159(vi) H
HN N, PMC 1'11-1 HN, Boc This conpound was prepared via Protocol 2, using
9(v) (27(%0 ng, 0.262 mmol) to yield the desired product 9(vi) as an off
vvhiteso d (162 mg, 70%. Il NWMR (500 MHz, CDC13) 8 0.85, d, J = 6.3 Hz,
3H, 0.87, d, J4y=6.3 Hz, 3H 1.29, s, 6H 1.40, s, 911; 1.58, m 58. br s,
NH 7.12, ABqT/\}LMc78Hz 2H, 7.18, ABq, J = 7.8 Hz, 211; 7.60, d, J = 7.3
Hz, NH; 800NHd J =6.4 HZ, NH M (ES +ye) mz 8863(100% [ MEH] . 9(vi i)
H HN N PIVC N HN, Boc 5This conpound was prepared via Protocol 1, using

1(i1i) (75 y 0018 ) and 9(vi) (160 ng, 0.181 nmml) to yield the
desi r ed, pFa m\gas a white solid (193 ng, 83%.

This compound was prepared in two steps. The first step via Protocol 1, using 7(ii) (230 mg, 0.900 mmol) and
Fmoc-(D)-arg(Pmc)-OH (563 mg, 0.850 mmol) to yield the Fmoc protected precursor 7(iii) as a white foamy solid

5 (662 mg, MS (ES +ve) m/z 900 (100%) [M+H]"). The desired product was then prepared via Protocol 2, using the
precursor 7(iii) (200 mg, 0.22 mmol) to affordthe product 7(iv) as a white solid (135 mg, 66% two steps).

'H NMR (500 MHz, CDCly) & 0.81, d, J = 5.9 Hz, 3H; 0.83, d, J = 5.9 Hz, 3H; 1.21, s, 6H; 1.51, m, 5H; 1.71, m,

3H; 2.01, s, 3H; 2.01, m, 1H; 2.47, s, 3H; 2.49, s, 3H; 2.53, m, 2H; 3.08, m, 2H; 3.33, m, 1H; 4.46, m, 1H; 5.10,

ABq, J = 12.9 Hz, 1H; 5.15, ABq, J = 12.9 Hz, 1H; 6.34, br s, NH; 7.16, m, 2H; 7.30, m, 2H; 7.75, d, J = 7.8 Hz,
10 NH. MS (ES +ve) m/z 678.0 (100%) [M+H]".

)

ZI
’

HN
PMC

L oArr” ; W”“* ﬁ

This compound was prepared via Protocol 1, using 6(vi) (111 mg, 0.169 mmol) and 7(iv) (130 mg, 0.179 mmol) to
yield 7(v) as a white solid (172 mg, 78%).

15  'HNMR (500 MHz, CDCly) 6 0.38, d, J = 6.2 Hz, 3H; 0.43, d, J = 6.6 Hz, 3H; 0.70, m, 2H; 0.81, d, J = 5.5 Hz, 3H;
0.82, d, J = 5.5 Hz, 3H; 0.89, m, 1H; 1.12, m, 6H; 1.19, s, 6H; 1.29, m, 2H; 1.33, s, 9H; 1.58, m, 4H; 1.68, m, 2H;
1.71, m, 1H; 2.00, s, 3H; 2.46, s, 3H; 2.48, s, 3H; 2.50, m, 2H; 2.81, m, 2H; 3.07, m, 2H; 3.78, m, 1H; 3.96, m, 2H;
4.33, m, 2H; 4.46, m, 3H; 4.73, m, NH; 5.11, ABq, J = 12.7 Hz, 1H; 5.19, ABq, J = 12.7 Hz, 1H; 6.12,d,J= 7.3
Hz, NH; 6.23, br s, NH; 7.26, m, 11H; 7.36, d, J = 10.0 Hz, 1H; 7.75, d, J = 8.0 Hz, 1H; 7.77, d, J = 8.3 Hz, 1H;

20 7.84,d,J = 9.0 Hz, 1H; 7.85, d, J = 9.0 Hz, 1H. MS (ES +ve) m/z 1301.9 (100%) [M+H]"; 601.7 (60) [M+2H-
BOCJ*.



111 NWR (500 MHz, CDC13) 5 0.47, d, J = 6.5 Hz, 3H 0.53, d, J = 6.5 Hz,
3H 0.78, m 1H, 0.87, d, J =5.8 Hz, 3H 0.89, d, J =5.8 Hz, 3H 0.91, m
1H 1.22, m 8H 1.28, s, 6H 1.42, s, 9H 1.62, m 3H 1.76, dist t, 2H
1.82, m 1H 2.09, s, 311; 2.33, s, 3H 2.55, s, 311; 2.57, s, 3H 2.59, m
2H, 2.91, m 2H, 3.16, m 2H 3.88, m 1H 4.05 m 2H 104.49, m A4H
4.84, m NH 5.04, ABq, J = 12.2 Hz, 111; 5.13, ABgq, J = 12.2 Hz, 111,
6.19, d, J =6.4 Hz, NH, 6.27, s, NH 7.22, m 11H, 7.46, d, J = 9.1 Hz,

1H, 7.85, dist t, 211; 7.94, dist t, 23 M5 (ES +ye) nlz 1282 (100% [M+Hr

Corrpound 9 oa HNNH3 CI NH Thi S corrpound was prepared via Protocol
3, u5| n@o \ﬂnH (107 ng, 0.083 mmol) to yield the product 9 as a white
15s ng, 34% . 111 NWMR (300 MHz, CD30D) 5 0.38, 5, J = 6.2 Hz, 3H

0.43, d, J =6.2 H, 3H 0.85eme 8H, 1.07, m 2H, 1.18, m 2H 1.59, m
911; 2.25, s, 311, 2. 74, H'ﬁﬁ/%lﬂ 3.09, m 2H, 3.90, m 111; 4.06, m 2H
4.34, m 311; 4.40, ABq, Jwnm 14.7 Hz, 1H 4.51, ABq, J = 14. 7 Hz, 111

4.99, ABg J:121Hz 1H, 5.05, ABgq, J = 12.1 Hz, 1H, 699dJ = 8. 5Hz,
111; 7. = 8. BDHZ }H, 07.09,¢d, J = 7.8 Hz, 1H 7.15 m 4H 7.27,
m 3H ; Ai /ﬁ%@/h} . dd, Ji 20= 9.1 Hz, J2 = 11.6 Hz, 1H;
7.84, m 2|S—)| 7.9 211@ ) mz 916 (5% [M+Hr; 812 (10) [ M+rH
pMeBz] ; A 5) [ Mr2111] 2+; 7 (100) [ MF2H pMeBz] 2. 59. Synt hesis of
Corrpoun N P ,» NH Thi s conmpound was prepared via
Protocol "1, "using (R) -4 ig (67 ng, 0.162 mmol) and 1(viii) (140 ng, O.161

nmmol ) 5to yield the desired product 10(i) as a white solid (108 ng, 53%.
| H NVR 1h3QBmpdika wishepaddd +& Botbcbi 3,dsingd7(® (66031 2330 o Hild 7ths andofEwlite SoltdZ 1093 H;
084rﬁ%—)54HZ,3H 0.86, m 3H, 0.88, d, J =5.4 Hz, 3H 1.21, m 6H,
1.25 Sg’wIZQmZH 1.43, s, 9H, 1.64, m A4H, 176m2H 1.84, m
1113H g%g\g?(soﬁ’ﬁ?ﬁ?cﬁ;agb% 513'5'21 6?ﬂ§§ﬁ o?is"'«_;L JZ§§HZ @’H (?é‘é d%’i&ﬁ?‘;l{zﬁss g1,
T g0 S L ) 55,y 15 e SHg 47, B VAR . g, R 0,y Ay A 2
Hz, lH 1H; 4.8, %, 33,5 0B q, J =F2.4 Bz, 30HE 28, ABY, /6= 0B HADIH;Y .08, J 6.45Hz, 1H; 798, dNH= 4.5

L 8% W Mo udln oD o Srrfid s Do o2 B D nd gl P,

> z 126181, §.509) § MHHA IE; BB54, ¢ TO0)HZ N M3 (BY €2 /2 9B Sl AVIFHI G 468.7 (100) [M+2H] ™.

10  Synthesis of Compound 8

8(i)

H (0]
S
Boc/N{;»j\O
Y

To BOC-(L)-leu-OH (250 mg, 1.08 mmol) and potassium carbonate (100 mg, 7.24 mmol) in acetone (25 ml) was

Cl

added 2,6-dichlorobenzyl bromide (266 mg, 1.50 mmol). The resulting solution was heated at reflux overnight
15  before being cooled, filtered and evaporated to dryness. The resultant residue was subjected to flash column
chromatography over silica, eluting with 5% ethyl acetate/hexane to first remove 2,6-dichlorobenzyl bromide, then

with DCM to yield the product 8(i) as a white solid (383 mg, 91%).

'H NMR (500 MHz, CDCly) & 0.85, d, J = 7.8 Hz, 6H; 1.37, s, 9H; 1.46, m, 1H; 1.58, m, 1H; 1.68, m, 1H; 4.40, m,
1H; 5.99, d, J = 7.8 Hz, NH; 5.35, s, 2H; 7.18, dist t, 1H; 7.27, d, J = 8.3 Hz, 2H. MS (ES +ve) m/z 333.2 (100%)
20  [M+H-C4HS8]"; 289.9 (50) [M+H-BOC]".

8(ii)

Cl

o
HN @Vu\o
Y cl



15Thi s conpound was prepared via Protocol 3, using 10(i) (105 ng, 0.083
nmmol) to yield an inpure product. Protocol 3 was repeated on 80 ng of this
product to yield 10 as an off white solid (58 ng, 82% . IH NVR (300 MHz,
CD30D) 8 0.41, d, J =6.6 Hz, 3H 0.46, d, J =6.6 Hz, 3H, 0.78, d, J = 5.7
Hz, 3H, 0.83, d, J =5.7 Hz, 34 1.06, m 6H 1.38, m 1H 1.53, m 8H,
1.72, m 1H 2.78, m 211; 3.05 m 2H, 3.84, m 1H 3.97, m 1H, 4.02, m
1H, 4.25, m 1H, 4.35, m 211; 4.51, ABq, J = 15.0 Hz, 1H, 5.00, ABq, J =
12.3 Hz, 1H505 ABq,J20 123H25]414696dJ 87Hz 1H, 7.05,
d, J = 8. 4 J =9.0 Hz, 1H  60.
7.45, d. To 3(1).(3@) @g, |q2974 Elﬂol) 7n %@M (a ml) Jwas aggei Tﬁé (2 Tpl and; th8 ACsulang s\g)luuon7st1geq_ﬁ JooprH:
7.91, d;emﬁeraur@ & Hur, Thdsolufio Gras dlen dilvkedSwith dtla] ackldte (D,ﬁn(l)Eﬁd'*Wa@ﬁed Wvllﬂ'.’l sgtogodﬁlﬂxﬂ%

E_MI!_W é‘(r?;gboq%té %0919% L%W&%W%%E?%&e Qas1ccﬂm%> %mgl v¥a§ the %rgte 3nd e aqueﬁas d
pot assi (#§r Exfepiefraeeenqra wisipety! acgtgte 010 mpp e, coqﬂe;nqdr?@a%l@mrw st §¥ieSAe)i Bifpred and

sol Ui i oBvapdratdd-tbaronER:-tSyiene thb Wdshedtpriact 8@ &8 withe solld @ MFOI9). i n dry acetone (10
m ) was added portionw se over 90 m nutes. The reaction m xture was then

heat ed &t NMBf(S00MHACDAR) 4l & J =THTEHL B 0esd, dﬂ])@t&ﬂ’l@z PELS] 4] rhth}]’ ed7, aﬂdHtlhB m,
sol i d regidue, Was; ¥eghed. st g 9et1?'§%z( 59.%) : HT?ﬁz‘i 9”?‘1 ;HI r75§at €

10and washes’ wer & céncent rate ‘I'n vacuo e pro
col our | 844 Hsi JH. MBdBS tiyg) m8h(100%) M VR (300 MHz, CDC13) 8 o 95, d J— 6 2
Hz, 6H; 171 m 3H, 4.13, t, J= 6.4 Hz, 2H, 725 m 8H M (El) mz 256
(30% [ﬁf 186 (100) [ M (CH2CH2CH( CH3) 2)]+. 15To a solution of 11(i)
(0.29 g, 1.13 gnol) in nethanol (20 nl) was added potassium carbonate (1.83
g, 13.2 mmoiN) Bngd- bronbacetic acid (0.56 g, 4.03 mml) and the resulting
suspensi on wag heated at reflux for 16 hours. The cool ed reaction m xture
was concentirfated in vacuo and the residue was dissolved in distilled water
(100 nl) the vva:shed with ether (3 x 20 nl). The aqueous sol uti on was
aci dlflﬁ%() and extracted with DCM (3 x 20 ml). The conbi ned
organi c 1ay rs VET € ed (MgS™) and concentrated in vacuo to yield the
title conpound XY1(417) as a thick 20colourless oil (111 ng, 30%. 11 1 NI\/R
0](9M—Iz CDC13) 8 0.77, d, J= 4.4 Hz, 6H, 1.45 m 3H 3.99, t,

HZ1 2H, ThAS c@%pou§d Wz?s gecﬁxz twoqg ‘i’lhe'ﬁrst @t(],'p vza Proto;rolm %sxﬁ%igp)q%qng\\ggﬁl Bﬁl? Q{d%gx (y ia
Prot ocol 1, ysli nelsl oc - ester
11(ii) (Pérafi(fb% OHch 411%6? mmpl) tog Bﬁ‘r%wg P&’éf‘éfte‘é)PfF‘tufsP’l Sém{ B Whitg fopgny soliEdES (ES
(0. 09 gsveOuAsoonmmbe) [NaHY")HIK wes Chefd BepEhtecldd B PEE 2)0 affded thé desitddicBipowhd Stivilas2%0
met ha”%hn@@"d@l%&,%@% stijjl(l ii) as a pale yellowoil (179 ng, 93%.

15 'H NMR (300 MHz, CDCl;) § 0.81, d, J = 5.9 Hz, 3H; 0.83, d, J = 5.9 Hz, 3H; 1.21, s, 6H; 1.51, m, 5H; 1.71, m,
3H; 2.01, s, 3H; 2.02, m, 1H; 2.47, s, 3H; 2.49, s, 3H; 2.53, m, 2H; 3.08, m, 2H; 3.33, m, 1H; 4.46, m, 1H; 5.10,
ABq, J = 12.9 Hz, 1H; 5.15, ABq, J = 12.9 Hz, 1H; 6.34, br s, NH; 7.16, m, 2H; 7.30, m, 2H; 7.75, d, J = 7.8 Hz,
NH. MS (ES +ve) m/z 678 (100%) [M+H]".

8(v)

ZT
14

HN PBF

s O/\H/N R TR)\H/N‘U)I\

CI

20

This compound was prepared via Protocol 1, using 6(vi) (160 mg, 0.25 mmol) and 8(iv) (175 mg, 0.25 mmol) to
yield 8(v) as a white solid (231 mg, 69%).



1H NWVR (300 MHz, CDC13) 5 0.76, dd, J= 6.4 Hz, 6H, 1.08, m 2H, 1.43, m
12H, 1.67, m 2H, 3.00, m 3H, 3.66, s, 3H 3.90, m 3H, 4.44, m 4H, 6.74,
br d, J= 8.5 Hz, 1H, 8.86, d, J= 7.9 Hz, 1H 7.03, m 3H 7.27, m 4H M
(ES +ve)m z 579 (119 [MtNa]+; 557 (100) [M+Hr; 457 (29) [ M Boc+Hr; 233
(88). 11(iv) 10 To a solution of 11(iii) (0.18 g, 0.32 mmol) in THF: wat er
(4:1) (15 M) was added lithium hydroxide (0.11 g, 2.60 mmol) and the
resulting solution was stirred at 20 C for 16 hours. The reaction m xture
was diluted with water (5 nl), acidifigg with 10% HCL and extracted with
DCM (4 X 10 ml). The combined organic [ayers were dried (MySO4) and

concent HaMRI (30 Mia iRl 6 046, vie/ + he Hprode d.VH 650z 3i8; 0/9pal28; 984, H.ohw ©F Hz fHOS
mJ, 262%88 %@U‘k %3&5@&7% 1%%}1 §4ps 6?1 1ﬁ|§1|,s,9i{—1@4 %1 sﬁ 1483H%; 2}5'21,07% 33}3
T 38 i missi B 255, 308 71 S 3t 3Tt 15y gt st maul,
1H, 7. 2637, ABq,4H: 11M814, BS SH4edBaUz B43]z, (L0 d, VMt Hz, H876.8246) s, N FR 5 61, +H; 443
(46)s [ Mo @9@]91 ézl@fl7)85|_!1 b AN, 12BN, g, 929 AW i 9@%%“67‘%@%}9&@5(% ed) Ju

two ‘st ep irs via Protocol "1, ‘usihg 1(iv) (1.12 g, 5.06 nunol)
and Fndé%ﬁ)@%b[("bﬁﬁ)61@&(€°§)%2H‘§OCA 72 mml ) to yield the Frmc pr ot ect ed
precur sor as a white foany solid (M5 (ES +ve) mfz 852 (1009 [M+H]).

Thi s vva""m‘ﬂé deprot ected via Protocol 2 to afford the desired conpound
11(vi) as a yellow oil (1.54 g 32%two steps). SM5 (ES +ve) nmiz 630 (100%
[ MPH] + 11(vii) H HN N, PBRNQKHIH; ¢ This conpound was prepared via Protocol 1,
using 11(iv) (70 ng, 0.13 ) and 11(vi) (77 nmg, 0.12 nmol) in anhydrous
acetonitrile with EDCI (40 ng, 0.21 nmol) and HObt (39 ng, 0.29 mmol).

Purificathomywith 1-296 1Omet hanol : XM gave product 11(vii) as a clear

col our I ess_g i (300 Mz, CDC13) 5 0.77, dd, J= 6.4,
1.8 Hz, 6H,S) 0.88J d Yy 3 7.3 6H, 1.08, m 2H 1.43, m 23H, 1.63,
m 5H; ' fH; . 05, He'2 47, s, 3H, 2.54, s, 3H, 2.91, s, 2H

3. 00, 7, m Hé 3 9 m 2H, 4.46, m 5H 4.85, m 1H, 5.14, ABq,
J=12.3 r §. 15, %@ 2H 6.79, m 2H 7.01, m 3H, 7.28, m 10H
7.61, br d 1H B (ES +ve) mz 1153 (100% [ M+Hr; 527 (68); 288 (98).

This compound was prepared via Protocol 3, using 8(v) (185 mg, 0.138 mmol) to yield 8 as a white solid (78 mg,
10 98%).

'H NMR (300 MHz, CD;0D) § 0.50, d, J = 6.3 Hz, 3H; 0.56, d, J = 6.4 Hz, 3H; 0.87, d, J = 5.2 Hz, 3H; 0.92, d, J

= 5.2 Hz, 3H; 0.99, m, 2H; 1.23, m, 4H; 1.66, m, 10H; 2.86, m, 2H; 3.19, m, 2H; 3.96, m, 1H; 4.16, m, 2H; 4.49, m,

4H; 5.38, ABq, J = 11.7 Hz, 1H; 5.44, ABq, J = 11.7 Hz, 1H; 7.10, m, 2H; 7.17, m, 2H; 7.32, m, 3H; 7.39, m, 2H;

746,d,J=9.0 Hz, 1H; 7.57,d,J = 9.0 Hz, 1H; 7.87, d, J = 8.1 Hz, 1H; 7.93, d, J = 8.1 Hz, 1H; 7.99,d, J = 9.0 Hz,
15  1H;8.04,d,J = 9.0 Hz, IH. MS (ES +ve) m/z 969.8 (10%) [M+H]"; 485.7 (100) [M+2H]*".

Svynthesis of Compound 9

9()

H (0]
Boc” N\ES)/U\O/\@

To BOC-(L)-Leu-OH (250 mg, 1.08 mmol) and potassium carbonate (747 mg, 5.40 mmol) in acetone (50 mL) was

20  added 4-methylbenzyl bromide (300 mg, 1.62 mmol). The resulting solution was heated at reflux overnight before
being cooled, filtered and evaporated to dryness. The resultant residue was subjected to flash column
chromatography over silica, eluting with 1:4 hexane/DCM to first remove 4-chlorobenzyl bromide, then with DCM
to yield the product 9(i) as a colourless oil (340 mg, 94%).

'H NMR (300 MHz, CDCL,) 6 0.91, d, J = 6.5 Hz, 3H; 0.92, d, J = 6.2 Hz, 3H; 1.43, s, 9H; 1.49, m, 2H; 1.66, m,
25 1H; 2.35, s, 3H; 4.35, m, 1H; 4.95, d, J = 9.2 Hz, NH; 5.08, ABq, J = 12.3 Hz, 1H; 5.14, ABq, J = 12.3 Hz, 1H;



15 Conpound 11 (r) e HN NH3 C NH This conpound was prepared via Protocol
3, using 11(vii) (95 ng, 82 tunol) and TFA TIPS: H20 (95:2.5:2.5) (2 nl).
Preci pi ati on from net hanol using ether (3 tines) gave the product 11 as
off-white crystals (67 ng, 93%. 11-1 NWMR (300 MHz, CD30D) 6 0. 78,
dd, J=6.4, 1.2 Hz, 6H 0.91, dd, J= 14.4, 5.6 Hz, 6H, 1.25 m 2H 1.55
m 2014H, 2.89, m 2H 3.16, m 2H, 3.96, m 2H, 4.44, m 5H 5.14, ABq, J=
10.7 Hz, 2H, 7.02, m 4H, 7.23, m 2H 7.35, m 7H M (ES +ve) mz 802
(4% [MrHr; 401 (100) [MrH 2+. 63. Synjhesis of Conpound 12 12(i) O Boc.
To BOC(L)-Leu-OH (300 ng, 1.30 mmol) and potassium carbonate (0.4 g, 2.90
mmol ) i hladBaohe 7025, Ai)7 2adBa. 5 adll & AL BFoWS 1) met F3I3HIR0EN METE.02"; A36.3 R0)60
mrol ). [Npggresul ting solution was heated at reflux overnight before being
cooled, filtered and evaporated to dryness. The resultant residue was

subj ect&d) to flash col um chromat ography over silica, eluting wwth DCMto
yield the product 12(i) as a colourless oil (172 ng, 449%. I H NMR
(300 MHz, %13) 8 0 94, m 12H; 1.44, s, 9H, 1.55, m 4H 1.70, m 211;
4. 14, dt“'zN J2 = 2.0 Hz, 2H 4.29, m 111; 5.04, d, J = 8.3 Hz,
NH. VS (ES+ 302 1 (100% [NH4] 246.1 (70) [MrHiBun 202.1 10(70)
[ MtH BOC] . (||) N2N s To 12(i) (170 ng, 0.592 nmmol) in DCM (2 M) was
added TFA (2 m) and the resulting solution stirred at roomtenperature for
1 hrS. Thed® @4inghowasoh hePCMi(® ul i dasmdiidd BIAhG ImIaest Gt eslti@ sobjonamidedn sdomd
WD Sk KT ARDHEALRRY 3&@@9&%& Wkn WO &5 dif)Gd@RNGS sxvegoﬁmmgﬁaaﬁaona?;he

orgam Cc Iayer was then drie tered and evag;éra ness to

yi el d tHBienewti} de vEréwneere sz e a@al’%e Wﬁrt“@s &6t idged( @BSny, fltrgygyand eveprated 0

dryness to yield the desired product 9(ii) as a white solid (215 mg, 90%).

'H NMR (300 MHz, CDCL;) § 0.90, d, J = 6.5 Hz, 3H; 0.92, d, J = 6.7 Hz, 3H; 1.43, m, 1H; 1.55, m, IH/NH,; 1.76,
10 m, 1H; 2.35, s, 3H; 3.49, m, 1H; 5.10, s, 2H; 7.18, ABq, J = 7.9 Hz, 2H; 7.25, ABq, J = 7.9 Hz, 2H. MS (ES +ve)
m/z 236.0 (100%) [M+H]".

9(iii)

Fmoc\H 0 N\()]\
Y \(

This compound was prepared via Protocol 1 using 9(ii) (215 mg, 0.914 mmol) and Fmoc-(D)-arg(Pmc)-OH (606 mg,
15 0.914 mmol) to yield the desired product 9(iii) as an off white solid (780 mg, 97%).

'H NMR (500 MHz, CDCl;) 6 0.78, m, 6H; 1.28, s, 6H; 1.61, m, 8H; 1.91, m, 1H; 2.01, s, 3H; 2.26, s, 3H; 2.50, m,

2H; 2.54, s, 3H; 2.57, s, 3H; 3.23, m, 2H; 4.03, m, 1H; 4.25, m, 3H; 4.52, m, 1H; 4.97, ABq, J = 12.2 Hz, 1H; 5.03,

ABq, J = 12.2 Hz, 1H; 6.42, br s, NH; 7.06, ABq, J = 7.7, Hz, 2H; 7.13, ABq, J = 7.7, Hz, 2H; 7.17, m, 2H; 7.31,

dd, J; =7.5 Hz, J, = 7.5 Hz, 2H; 7.51, m, 2H; 7.68, d, J = 7.5 Hz, 2H. MS (ES +ve) m/z 658.1 (100%) [M+H-
20  Fmoc]".

9(iv)

HZNWN(;S)?\O
o Y /\©\



1H NVR (300 MHz, CDC13) 8 0.93, m 12H 1.43, m 111; 1.55 m 3H NH2;
1.73, m 2H 3.45 dd, J1 = 8.2 Hz, J2 =5.9 Hz, 1H 4.14, t, J = 6.9 Hz,
211. M8 (ES +ve) miz 202.0 (1009 [M+H. 12(iii) HN N, PMC -H O Fnoc. N (R)
NO 20 64. 1H NVR (300 Mz, CDC13) 8 0.84, m 12H 1.21, s, 311; 1.22, s,
311; 1.47, m 2H 1.60, m 9H 1.90, m 111; 2.05, s, 3H 2.51, m 2H
2.55, s, 3H 2.58, s, 3H 3.24, m 2H 4.05, m 3H 4.24, m 3H 4.47, m
1H, 6.26, br s, NH. 6.35 d, J= 8.0 Hz, NH 6.40, br s, NH 7.18, t, J= 7.4
Hz, 2H, 7.32, t, J= 7.5 Hz, 2H 7.37, dy J= 7.7 Hz, N 7.51, d, J =7.4 He,
2H. 7.69, d, J= 7.5 Hz, 2H MBS (ES +ye) iz 846.0 (100% [MH . 512(iv) H
HN N, PG ddhpoufithives poparpuRiotas 2, psiepili@Sdiga 0P3bneblo yild thesdesitgd p@iict 9Gv) 4150

nmy, O. %%mgsgoif(%gﬂégg@p he desired product 12(iv) as a colourless oil (101
g, 91%. TH NVR (300 MHz, CDC13) 8 0.92, m 12H 1.30, s, 6H,

%- g% my I%Ek (5'2bo gézhz, @Clé%b&&"ﬂ%ﬂl lz_éka&ﬁﬁ}r,fgsé g,ll =84 i;%nﬁ 1.283 4%u: 1682 m,5§{/N?2; 13k

.57, s, 3H 2.62 't J =67 H, 2H 319 m 2H 3 111 4. 11 'm

St . i, T o8 o T glon 310 81 € S sEgm s 85 a2 2P B0, b S0 duifes,

VB (ES Hye)01 By, 62420 Hzl U008, Ay = 122 () 11 6MR Bis,PVE 7N ABq, J = 8.0, Hz, 2H; 7.18,
ABgq, J = 8.0, Hz, 2H; 7.81, d, J = 7.8 Hz, NH. MS (ES +ve) m/z 658.1 (100%) [M+H]".

9(v)

HN H
“PMC

jNH
o} z 0
H B H
N@® . NM
Fmoc ﬁd/@\ﬂ/ ? O/\©\
0 Y
HN.
Boc

This compound was prepared via Protocol 1, using 9(iv) (377 mg, 0.573 mmol) and Fmoc-(D)-lys(BOC)-OH (268
10 mg, 0.573 mmol) to yield the desired product 9(v) as an off white solid (575 mg, 91%).

'H NMR (500 MHz, CDCL) § 0.82, m, 6H; 1.19, s, 6H; 1.39, s, 9H; 1.58, m, 13H; 2.02, s, 3H; 2.28, s, 3H; 2.49, m,
2H; 2.53, s, 3H; 2.55, s, 3H; 3.02, m, 2H; 3.19, m, 2H; 3.93, m, 1H; 4.19, m, 2H; 4.25, m, 1H; 4.53, m, 2H; 4.98, m,
2H; 6.23, m, NH; 6.50, br s, NH; 7.07, m, 2H; 7.11, m, 2H; 7.22, m, 2H; 7.33, m, 2H; 7.53, m, 2H; 7.68, m, 2H. MS
(ES +ve) m/z 1108.3 (100%) [M+H]".

15 9wi)

H
HN\\(N‘PMC

NH

O:/,/H())OJ\
HoN N

HN.
Boc

This compound was prepared via Protocol 2, using 9(v) (290 mg, 0.262 mmol) to yield the desired product 9(vi) as
an off white solid (162 mg, 70%).

'H NMR (500 MHz, CDCL3) 6 0.85, d, J = 6.3 Hz, 3H; 0.87, d, J = 6.3 Hz, 3H; 1.29, s, 6H; 1.40, s, 9H; 1.58, m,
20 10H/NH,; 1.78, dist t, 2H; 1.89, m, 1H; 2.09, s, 3H; 2.32, s, 3H; 2.54, s, 3H; 2.56, s, 3H; 2.61, m, 2H; 3.05, m, 2H;
3.22, m, 2H; 3.36, m, 1H; 4.54, m, 2H; 4.95, m, NH; 5.01, ABq, J = 12.2 Hz, 1H; 5.07, ABq, J = 12.2 Hz, 1H; 6.42,



Thi s conpound was prepared via Protocol 1, using 6(vi) (75 ng, 0.117 nmol)
and 12(iv) (86 ng, 0.138 mmol) to 15yield 12(v) as a |light brown solid (122
ng, 84% . 111 NMR (300 MHz, CDC13) 8 0.47, d, J = 6.6 Hz, 3H 0.52, d, J =
6.6 Hz, 3H, 0.76, m 211; 0.91, m 12H, 1.18, m 611; 1.27, s, 611; 1.41,
s, 911; 1.53, m 5H, 1.63, m 511; 1.77, m 3H 2.09, s, 311; 2.55, s, 311;
2.57, s, 3H 2.60, m 211; 2.92, m 211; 3.19, m 211; 3.89, m 1H, 4.11,

m 4H, 4.43, m 411; 4.84, m NH, 6.19, d, J= 7.7 Hz, NH 6.28, br s, NH
726m711 746dJ—92Hz 111; 3384, d, J = 8.9 Hz, 1H 7.86, d, J
8.8 Hz, 111; 7.93, 1H; 207.96, d, J—95Hz 111. M5 (ES
rye) m 2 YT AReoh ‘[WHFH 7517‘4A1?q ¢ TO6Y 5, RESMOBI0ET 2.3 Hog B &nhelufet H2 NEL 0
HN NH3 ®IS (Rbtvel hizsscompoynd+MEas prepared via Protocol 3, using 12(y) (120
ng, 0.096 mml) to yield 12 as an off white solid (84 ng, 92% . 51H NWR
(300 mMHE(ViICD30D) 8 0.52, d, | = 6.6 Hz, 3H 0.57, d, J = 6.6 Hz, 3H, 0.91,
m 14H 1.14, m 2H 1.26, m 2H, 1.54, m 5H, 1.65 m 71-1; 1.84, m 1H
2.82, m 2H 3.18, m 2H4u 95 M 1H, 4.14, m 4H 4.36, m 2H 4.46, ABq,

J = 14.6 Hz, 1H; 458 ABq 146Hz 1H 7.07, dist t, 2H 7.21, dist
t, 2H 7.34, dist t, %7, 9.3 Hz, 1H. 7.56, d, J = 9.3 Hz, 1H
i g 2H 80 st t 2H VB (ES +ve) mz 882.0 (5/0) [MHr.

441.6 ( eS| s of Conpound 13 13(i) To

BOC- (L) - LeLfJLO—IO 0 ,H( nd pot assi um car bonate (400 ny, 2.89
mmol) in_ac toae ?40 ) \9?/as ded ronoet hyl ) benzene (0.14 m, 1 mol).
The res | uti on_was hedted at refI ux overni ght before bei ng 15

cool ed, rea\f‘ﬁ por at ed to dryness. The resultant residue was

subj ected to flash col ungechromat ography over silica, eluting with 5% et hyl

acetsat e/ hexane to first renove (2-bronoethyl)benzene, then with DCM to
yi eld t HEs (9Paerad tvaspseppsed yig PéPt%H lotined€8 (6 rpg, 038i5mpe)) arg Py, (160 me, 0.181 mpolNwR
(500 Mrzeld GEELB pBdOkt B@ii) a6la whiteSolfl. (63, 8334 0.88, d, J = 6.6 Hz, 3H 1.42,
s, 9H 147 m 2H 1.54, m 1H, 2.92, t, J = 7.0 Hz, 2H431 m 3H;
5. 04, dHMME(SQOMHzIzCDGXHS 047,49/ = ay H3HH; 7.526,J n%.5 BLI3HM/8( mI Ht08), dnt 5.8 012 B4r; 2

('5\3/3"’_? B&Mﬁé ]/'1—53851$z 00, 1M NB L Fem; 338 536 190, s [ Tt i, 68978, di?Odm. 182, m, 111
[ L a4 L am s, s, 3H; 2.57, s, 3H; 2.59, m, 2H; 2.91, m, 2H; 3.16, m, 2H; 3.88, m, 1H: 4.05, m, 2H;

10 4.49, m, 4H; 4.84, m, NH; 5.04, ABq, J = 12.2 Hz, 1H; 5.13, ABq, J = 12.2 Hz, 1H; 6.19, d, J = 6.4 Hz, NH; 6.27, s,
NH; 7.22, m, 11H; 7.46, d,J = 9.1 Hz, 1H; 7.85, dist t, 2H; 7.94, dist t, 2H. MS (ES +ve) m/z 1282 (100%) [M+HT"

Compound 9

® O
HNYNH3 Cl

NH
(s) o/\“/N R {WNU)L

NHa CI

This compound was prepared via Protocol 3, using 9(vii) (107 mg, 0.083 mmol) to yield the product 9 as a white
15  solid (28 mg, 34%).

'H NMR (300 MHz, CD;0D) § 0.38, 8, J = 6.2 Hz, 3H; 0.43, d, J = 6.2 Hz, 3H; 0.85, m, 8H; 1.07, m, 2H; 1.18, m,
2H; 1.59, m, 9H; 2.25, s, 3H; 2.74, m, 2H; 3.09, m, 2H; 3.90, m, 1H; 4.06, m, 2H; 4.34, m, 3H; 4.40, ABq, J = 14.7
Hz, 1H; 4.51, ABq, J = 14.7 Hz, 1H; 4.99, ABq, J = 12.1 Hz, 1H; 5.05, ABq, J = 12.1 Hz, 1H; 6.99, d, J = 8.5Hz,
1H; 7.01,d,J = 8.5 Hz, 1H; 7.09, d, J = 7.8 Hz, 1H; 7.15, m, 4H; 7.27, m, 3H; 7.41, d, J = 9.0 Hz, 1H; 7.49, dd, J,

20 =9.1Hgz, J, = 11.6 Hz, 1H; 7.84, m, 2H; 7.95, m, 2H. MS (ES +ve) m/z 916 (5%) [M+H]"; 812 (10) [M+H-
pMeBz]"; 459 (95) [M+2H]*"; 407 (100) [M+2H-pMeBz]*".



66. To 13(i) (230 ng, 0.686 mmvl) dissolved in DCM (2 m ) was added TFA (2
m) and the resulting solution stirred at roomtenperature for 2 hrs. Ethyl
acetate (15 nm) was then added and the sol ution washed with sat. sodium
bi carbonate solution until the washing were basic. The organic |ayer was
then dried (MgSO4) and evaporated to dryness to yield the desired product
13(ii) as a yellow oil (140 ny, 87% . 5114 NMR (500 MHz, CDC13) 6 0.87, d,
J =57 Hz, 3H 0.89, d, J =5.7 Hz, 3H 1.35, m 1H 1.48, m 1H, 1.69, m
1H, 1.89, m NH2; 2.94, t, J =7.0 Hz, 14 3.42, dd, j1 =8.3 Hz, .12 = 5.9
Hz, 1H, 4. 33, r’g 2H 7 21, m 3H 7.28, m 2H M (ES +ve) niz 236 2 (100%
[ MF1-1]: § I\/C NH 10This conpound was prepared in two steps.
The fir i via Protocol 1, using using 13(11) (92 ng, 0.391 mml) and
Frnoc- (D? z;rg(Pm:) OH (265 ng, 0.400 nmmol) to yield the Fnoc protected
precursor 13(iii) as a col oupless oil (308 nmg, 90% M5 (ES +ve) m z 880.2
(10099 [M1-111+4). The dé’é‘lﬁpéd,,v,@roduct was then prepared via Protocol 2,
using 13(111) (280 nmg, 0. mmol) to afford the product 13(iv) as a
col ourless oil (123 ny, % NVR (300 MHz, CDC13) 8 0.85, d, J = 5.7 Hz,
5 @ 1)29 s, 6H 1.53, m 4H/ NH2; 1.78, 15 m 5H
M& H;\H,ZN ; 2.60, m 2H, 2.91, t, J = 7.0 Hz,
2H; m olH: 4/;\9@ 2H, 4.43, m 1H 6.33, br s, NH
722 m 5H,; 73 , J =8.0 HZ, N\H MS (ES +ve) niz 658.0
554. 1 60) [ MtH Et Ph] +. 13(v) HNN. PMC ,"NH 20This
conpound was preparedms a Protocol 1, using 6(vi) (107 ng, 0.166 nmol) and
13(iv) (107 ng, 0.167 mPt) to yield 13(v) as a white solid (118 ng, 55%.
67.

This compound was prepared via Protocol 1, using (R)-1(ii) (67 mg, 0.162 mmol) and 1(viii) (140 mg, 0.161 mmol)

5 to yield the desired product 10(i) as a white solid (108 mg, 53%).

"H NMR (300 MHz, CDCLy) § 0.51, d, J = 6.3 Hz, 3H; 0.56, d, J = 6.3 Hz, 3H; 0.84, d, J = 5.4 Hz, 3H; 0.86, m, 3H;
0.88, d, J = 5.4 Hz, 3H; 1.21, m, 6H; 1.25, s, 6H; 1.29, m, 2H; 1.43, s, 9H; 1.64, m, 4H; 1.76, m, 2H; 1.84, m, 1H;
2.09, s, 3H; 2.52, s, 3H; 2.54, s, 3H; 2.58, m, 2H; 2.94, m, 2H; 3.11, m, 2H; 3.89, m, 1H; 3.99, m, 2H; 4.35, m, 1H;
437, ABq, J = 14.7 Hz, 1H; 4.90, m, 1H; 4.58, ABq, J = 14.7 Hz, 1H; 4.90, m, NH; 5.04, ABq, J = 12.3 Hz, 1H;

10 5.13, ABq, J = 12.3 Hz, 1H; 6.10, br s NH; 6.19, br s, NH; 7.45, m, 12H; 7.44,d, J = 9.3 Hz, 1H; 7.82, d, J = 8.3
Hz, 1H; 7.84,d, J = 8.3 Hz, 1H; 7.89, d, J = 8.8 Hz, 1H; 7.94, d, J = 8.8 Hz, 1H. MS (ES +ve) m/z 1268 (50%)
[M+H]"; 585 (100) [M+2H-BOC]*".

Compound 10

®
HNYNH:,

NH

U
o Y, T

15 This compound was prepared via Protocol 3, using 10(i) (105 mg, 0.083 mmol) to yield an impure product. Protocol
3 was repeated on 80 mg of this product to yield 10 as an off white solid (58 mg, 82%).

'H NMR (300 MHz, CD;0D) § 0.41, d, J = 6.6 Hz, 3H; 0.46,d, J = 6.6 Hz, 3H; 0.78, d, J = 5.7 Hz, 3H; 0.83, d, J
= 5.7 Hz, 3H; 1.06, m, 6H; 1.38, m, 1H; 1.53, m, 8H; 1.72, m, 1H; 2.78, m, 2H; 3.05, m, 2H; 3.84, m, 1H; 3.97, m,
1H; 4.02, m, 1H; 4.25, m, 1H; 4.35, m, 2H; 4.51, ABq, J = 15.0 Hz, 1H; 5.00, ABq, J = 12.3 Hz, 1H; 5.05, ABq, J
20 =12.3 Hz, 1H; 6.96, d, J = 8.7 Hz, 1H; 7.05, d, J = 8.4 Hz, 1H; 7.13, m, 2H; 7.24, m, 7H; 7.38, d, J = 9.0 Hz, 1H;



7.1 Hz; 3.15, m 2H, 3.87, m 1H, 4.04, m 2H 4.42, m A4H

6. 18, d, J =7.1 Hz, NH 6.28, br s, NH 7.21, m 12H, 7.43,

, 1H, 7.83, d, J =7.8 Hz, 1H, 7.85, d, J = 7.8 Hz, 1H 7.92,
, 1H, 7.93, d, J = 8.9 Hz, 1H M (ES +ve)mz 1282.0 (80%
(100) [ M+2H BOC] 2+. Conpound 13 e HNNH3 CI NH 5  This
prepared via Protocol 3, using 13(v) (110 ng, 0.086 nmol) to
s a white solid (80 ng, 96%. 1H NMR (300 MHz, CD30D) 8 0.50, d,
311; 0.55, d, J =6.2 Hz, 3y 0.85 d, J =6.1 Hz, 3H 0.89, d,
311 0.96, m 2H, 1.16, m 511; 1.57, m 1011; 1.81, m 111,
79@§Z 1, 7.89, &J 6 87 Haz1H; Zﬁid ~B=16H2th 19, @ k= @MIHM%;LCI—U 43711&,,
1\884( sme)&}zl,90i3(1éb/5) [WB]ZMSQOHOMM&HFE 111; 5.56, ABq, J = 14.8 Hz,

. d J = 3 Hz, 1H 7.07, d, J 4.3 Hz, 111; 7.22, m 911; 7.45,
, J :ﬂg@ of mnoﬁmﬁﬁ d, J 9.0 Hz, 111 7. 88 d, J 7.6 Hz, 1H, 7.91,
, J = 7.3 Hz, 111; 7.99, d, J = 9.0 Hz, 1H; 8.00, d, J 9.0 Hz, 1H M5
ES +vell z 915.9 (5% [M+Hr; 458.9 (100) [M+211] 2+. Synt hesi s of
Compound_14 1514(i) This conpound was prepared via Protocol 1, using

BOC- (L) u-OH (200 ng, 0.865 mml ) and benzylamne (0.1 m, 0.916 Mol ) to
yield the”“dgsired product 14(i) as an off white solid (239 ny, 86%.

111 NWR (500 MHz, CDC13) 8 0.86, d, J = 6.8 Hz, 3H 0.88, d, J = 6.8 Hz,
311; 1. 9y, 9H 1.53, m 211; 1.64, m 20111; 4.30, m 3H, 5.57, d, J =
7.7 Hz, ; , m 5H, 7.50, m NH. M5 (ES +ve) miz 359.2 (1009 [MK]
343.3 (20) [MtNa]; 321.3 (20) [MtH]; 222.3 (40) [MtH-BOCI -. 68. To 14(i)
(230 ng, 0.719 mol ) dissolved in DCM (2 m) was added TFA (2 nl) and the
resul t i Twe Satio ¢far’-biplen22ddislt(0.2 DY M 15 @ERDOI iR tity la€etdn® (25 Inl s addli hyhss@ehdbmte( 15
?Ol) u}[NIaO(rl] %gg N, ?qgrﬁg ”l%qge}{gsuﬁm Ss%splértxs%)?lg S(Wat%?.ﬁg 1 -g\r/lm%cl;] 3-§netth?flb1§a%g I(d\;\lgsnﬁ,? llhﬁ)ar b%lnggry

( MySO4)2cgierd (@vﬁb‘(ﬂs a@dé@lpctﬂ@nmsg/we%%) nigyitey; T craqnhremtz@sq was ctilelphqa@d,u attreflig fot 1§ hogss. a
col our | B8 SooldImi%e&® wadfiltetbd %d the]ddh&\wﬂdlfe%@.@w%?d ifalaboteh) (iix & 1%}3 The com}om'ed BtreHZ

3H, 1 OO ga(rsld Wzgshes‘%/ere concentrledzd in vacuo t:lé yle% ‘the product 1’1(1) asa c%lour?ess o1l (ZJEI mg, 99:!’/ ).
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'H NMR (300 MHz, CDCLs) 6 0.95, d, J = 6.2 Hz, 6H; 1.71, m, 3H; 4.13, t, J = 6.4 Hz, 2H; 7.25, m, $H. MS (EI)
m/z 256 (30%) [MT"; 186 (100) [M-(CH,CH,CH(CHa),)]".

11(ii)

O OWOH
o}
O OH/

15 To a solution of 11(i) (0.29 g, 1.13 mmol) in methanol (20 ml) was added potassium carbonate (1.83 g, 13.2 mmol)
and bromoacetic acid (0.56 g, 4.03 mmol) and the resulting suspension was heated at reflux for 16 hours. The cooled
reaction mixture was concentrated in vacuo and the residue was dissolved in distilled water (100 ml) then washed
with ether (3 x 20 ml). The aqueous solution was acidified (10% HCI) and extracted with DCM (3 x 20 ml). The

combined organic layers were dried (MgSO,) and concentrated in vacuo to yield the title compound 11(ii) as a thick
20 colourless oil (111 mg, 30%).

'H NMR (300 MHz, CDCL;) 8 0.77, d, J = 4.4 Hz, 6H; 1.45, m, 3H; 3.99, t, /= 6.5 Hz, 2H; 4.62, s, 2H; 6.87, dd, J =
8.2, 0.9 Hz, 1H; 7.08, m, 3H; 7.31, m, 4H. MS (ES +ve) m/z 353 (12%) [M+K]"; 337 (39) [M+Na]'; 332 (96)
[M+NH,]"; 315 (100) [M+H]"; 245 (38).



m 211; 3.43, m 1H, 4.42, d, J = 5.8 Hz, 211; 7.27, m 2H, 7.32, m 3H,
7.69, m NH M (ES +ve) mz 221.2 (100% 1014(iv) HN N, PMC NH This
conpound was prepared in two steps. The first step via Protocol 1, using
14(11) (60 ng, 0.272 mml) and Fnoc-(D)-arg(Pnt)-0OH (176 ng, 0.272 mol) to
yield the Fnoc protected precursor 14(iii) as a white foany solid (156 ng,
67% M (ES +ve) mz 851.2 (100% [Mt1ll]). The desired product was then
prepared via Protocol 2, 15using 14(111) (156 ng, 0.183 mml) to afford the
product 14(iv) as a white solid (85 ng,6174% . 111 NWVR (300 MHz, CDC13)
0.83, m 6H 1.44, s, 9H, 1.62, m 611/N1-12; 1.80, m 111; 2.05, s, 3H
2.43, sngsH;, 2.51, s, 311; 2.90, s, 2H, 3.15, m 211; 3.62, m 111; 4.25,
m 211; 4.45, m 111; 6.54, br s, NH, 7.14, m 511; 7.72, dd, 7.8 Hz, J2 =
16.0 HzNH 8.25,om NH M (ES +ve) nmz 629.0 (100% [M+Hr. 14(v) HN N,

PMC 20 N mpound was prepared via Protocol 1, using 6(vi) (82 ng,
0127mm|) 14(iv)(80 ng, 0.127 mmol) to yield 14(v) as a white solid

(63 no, 1H (300 MHz, CDC13) 8 0.44, d, J = 6.5 Hz, 311; 0.49, d,
J =6.5 ; 0.7, d, J =6.3 Hz, 311; 0.83, d, J = 6.3 Hz, 3H 0.85, m
2H, 1.1 . 1.R6, m 4H, 1.40, s, 6H 1.43, s, 9H, 1.69, m 511; 1.95,

mlH.204 311; B°2.46, s, 3H, 2.52, s, 3H, 2.90, s, 2H, 2.93, m 2H

3.19, H, i1
N 5. ol A g‘fﬂ? s i beler Dyl b ii’@w“f%“éé (gl ad o da T
6.8 Hz, ONHg %34115m01bm aghydiqug aqgtomigsile @ md) wiGHEDCE (.09 & 45 @poli7and HObpy (0.8 g.:0.58
7.75, I"Ehma)l BurifiéatB4 withll -3% nfdtharblbHCM.g¥@ product 31 () A a falbieliowd bl (1B, ESwrve) m z
1252.9 (80% [ Mr1l1l1l+; 577.4 (100) [ M2H BOC] 2+. Conpound 14 e e

'H NMR (300 MHz, CDCl,) 6 0.76, dd, J= 6.4 Hz, 6H; 1.08, m, 2H; 1.43, m, 12H; 1.67, m, 2H; 3.00, m, 3H; 3.66,

s, 3H; 3.90, m, 3H; 4.44, m, 4H; 6.74, br d, J= 8.5 Hz, 1H; 8.86, d, /= 7.9 Hz, 1H; 7.03, m, 3H; 7.27, m, 4H. MS
(ES +ve) m/z 579 (11%) [M+Na]"; 557 (100) [M+H]"; 457 (29) [M-Boc+H]"; 233 (88).

11(iv)
O/YN R

10
To a solution of 11(iii) (0.18 g, 0.32 mmol) in THF:water (4:1) (15 ml) was added lithium hydroxide (0.11 g, 2.60

mmol) and the resulting solution was stirred at 20 °C for 16 hours. The reaction mixture was diluted with water (5
ml), acidified with 10% HCI and extracted with DCM (4 x 10 ml). The combined organic layers were dried (MgSOy,)

and concentrated in vacuo to give the product 11(iv) as a pale yellow oil (108 mg, 62%).

15  'HNMR (500 MHz, CDCl;) § 0.77, dd, J = 6.3, 4.4 Hz, 6H; 1.13, m, 2H; 1.44, m, 14H; 1.75, br s, 1H; 3.12, m, 2H;
3.94, m, 2H; 4.49, ABq, J = 14.6 Hz, 2H; 4.64, m, 1H; 6.87, m, 2H; 6.99, m, 2H; 7.05, t, /= 7.8 Hz, 1H; 7.26, m,
4H. MS (ES +ve) m/z 543, (100%) [M+H]"; 487 (46) [M+H-56]"; 443 (46) [M+H-Boc]".

11(vi)

Hszf'U\ﬂ/N\L?)OJ\O
J Y“@



HN NH3 C NH 10 This conpound was prepared via Protocol 3, using 14(v)
(63mg, 0.050 nmmol) to yield 14 as a white solid (40 ng, 82%. 1H NMR (500
MHz, CD30D) 8 0.48, d, J = 6.5 Hz, 311; 0.53, d, J = 6.5 Hz, 3H 0.90, m
811; 1.17, m 5H, 1.36, m 1H, 1.53, m 3H 1.68, m 611; 1.81, m 111;
2.77, m 2H 3.19, m 2H, 3.87, m 111; 4.00, m 111; 4.10, m 1H 4.21, 15
m 1H, 4.37, m 311; 4.44, ABq, J = 15.0 Hz, 111; 4.52, ABq, J = 15.0 Hz,
1H, 7.06, dist t, 2H, 7.25, m 711; 7.34, m 2H 7.46, d, J = 9.5 Hz, 211;
7.90, d, J = 9.0 Hz, 211; 7.99, d, J =¢&.8 Hz, 1H 8.02, d, J =8.7 Hz, 1H
M5 (ES +ve) n12 901.0 (50/() [ MbH] +; 451.1 100) [ MF2} 1] 2+. Synt he5| s of
Conpoundhiy SPmpsyr yvay pregaed jo tgo steps e Hrsstappiai Figgocsils pegdfivn 1. &7 & RARimereD 9pd Fmoc-

di spers (E)Fhrg(ﬁu’ﬁ) -ORY(3.08 nf364. mmﬁc)x) th pield ety Fihbiprétddted rﬂs}e)aurwam(@ddﬁdmfé rf&ﬂle&ﬂ @blEs 1

eu c in a

over ni g%}/ )%218 (gb%@ )”?st theﬁg?ﬁé(?ecyg (’ipﬁ’rﬂ% 2500"1?%“}1%1‘ ese"fed %({/m 6%“?1 a{ qéle)ﬁ“i 0
near dryﬂé‘wﬂﬂﬁégﬁé%tﬂﬂéw@hs taken up in DCM (20 m) and extracted with 1M
HC1 é i’t’ The conmhined acid extracts were then basified with 2M KOH
and ack’IS R Pabretf oM Pl BEMI(5 x 15 ml). 25The conbi ned organic extracts
were the .gried (My504), filtered and evaporated to dryness to yield the
desi red% duct 15(1) as a white solid (172 ng, 54% of sufficient purity
to use in the next step. y70. 111 NWR (300 MHz, CDC13) 8 0.87, d, J = 5.4
Hz, 3H, 0.89, d, J = N4 Mg 3H 1.23, m 1H 1.41, m 1H 1.56, m 1H
2.42, br s, NH2; 2.74, v 1H, 3.31, dABq, = 10.7 Hz, J2 = 6.2 Hz, 1H; 3.55,
dABq, Jj = 10.7 Hz, J2|= 3.9 Hz, 1H, 3.76, ABg, J = 12.9, Hz, 1H, 3.82,
ABq, J 2.9, Hz,0lH”"7,3%» m 5H M (ES +ve) nfz 208 (100% [Mr11]+, HN

N. PBF " oHHN N(fﬂj\o/\©
S

This compound was prepared via Protocol 1, using 11(iv) (70 mg, 0.13 mmol) and 11(vi) (77 mg, 0.12 mmol) in
anhydrous acetonitrile with EDCI (40 mg, 0.21 mmol) and HObt (39 mg, 0.29 mmol). Purification with 1-2%
10 methanol:DCM gave product 11(vii) as a clear colourless oil (103 mg, 71%).

'H NMR (300 MHz, CDCly) 8 0.77, dd, J = 6.4, 1.8 Hz, 6H; 0.88, dd, J = 7.3, 7.3 Hz, 6H; 1.08, m, 2H; 1.43, m,
23H; 1.63, m, 5H; 1.83, m, 1H; 2.05, s, 3H; 2.47, s, 3H; 2.54, s, 3H; 2.91, s, 2H; 3.00, m, 2H; 3.17, m, 2H; 3.93, m,
2H; 4.46, m, SH; 4.85, m, 1H; 5.14, ABq, J = 12.3 Hz, 2H; 6.15, br s, 2H; 6.79, m, 2H; 7.01, m, 3H; 7.28, m, 10H;
7.61,br d, 1H. MS (ES +ve) m/z 1153 (100%) [M+H]"; 527 (68); 288 (98).

15  Compound 11
o
¢

YNHg,

NH

HN

O/\[(N R WN\U/U\

NH3 CI

This compound was prepared via Protocol 3, using 11(vii) (95 mg, 82 pmol) and TFA:TIPS:H,0 (95:2.5:2.5) (2 mi).
Precipiation from methanol using ether (3 times) gave the product 11 as off-white crystals (67 mg, 93%).

'"H NMR (300 MHz, CD;0D) & 0.78, dd, J = 6.4, 1.2 Hz, 6H; 0.91, dd, J = 14.4, 5.6 Hz, 6H; 1.25, m, 2H; 1.55, m,

20 14H; 2.89, m, 2H; 3.16, m, 2H; 3.96, m, 2H; 4.44, m, SH; 5.14, ABq, J = 10.7 Hz, 2H; 7.02, m, 4H; 7.23, m, 2H;
7.35, m, 7TH. MS (ES +ve) m/z 802 (4%) [M+H]"; 401 (100) [M+H]>".



This conpound was prepared in two steps. The initial coupling reaction via
Protocol 1, using 15(1) (140 ng, 0.675 nmol) and Fnoc-(D)-arg(Pbf)-0OH (438
ng, 0.675 mmol) to yield the Fnoc protected precursor 15(11) as an off
white foany solid (M5 (ES +ve) nmlz 837.9 (25% [ MtHr; 419.8 (100) [ M+2H| 2+).
Thi s conpound was then deprotected via Protocol 2, 15(ii) (200 ng, 0.238
mml) to afford a colourless oil 15(111) (27ng, 18%two steps). 10111 NWMR
(300 MHz, CDC13) 8 0.88, d, J = 6.5 Hz, 3H, 0.89, d, J = 6.5 Hz, 3H 1.25
m 2H 1.44, s, 6H, 1.56, m 3H 1.70, gnn 2H 2.02, br s, NH2; 2.08, s, 3H
2.50, s, 3H 2.57, s, 3H, 2.93, s, 2H 3.15 m 2H, 3.40, m 2H 3.63, m
1H, 4. 18yntisis diidonfdedhia, 12 ABq, J= 12.1 Hz, 1H, 4.50, ABq, J= 12.1 Hz, 1H
6.34, br s, N\H 7.29, m 5H 7.39, d, J= 9.0 Hz, NH M5 (ES +ve) nlz 616.3
(1009 f2@Hr. 15(iv) HN N, PBF NH 15 Thi s conmpound was prepared via
Protocol 1, using 6(vi) (58 nmg, 0.090 mml) and 15(iii) (53 ng, 0.086 mmmol)
to yield 15( ) as|a white solid (53 ng, 50% . 111 NWMR (500 MHz, CDC13) 6
0 49, dposd" ~3H, 0.53, d, J =6.6 Hz, 311; 0.79, m 2H, 0.88, d, J
6.6 Hz, 3K .90, d, J =6.7 Hz, 3H 0.95, m 2H 1.21, m 6H, 1.42, s,
611; 1.44, S, 9H; 1.56, m 5H 1.83, m 1H, 2.07, s, 3H 20 2.49, s, 3H
2.56, s, 311; 2.91, s, 2H 2.93, m 2H, 3.17, m 2H, 3.41, dABq, J1 = 9.6
Hz, J2 o BOQL)Hzqu-AHH(3068 mgb]. 3B and/ibtssiunOcatohdte (0323, 2.94 nfinobidn ackidhe 35819) win
]I\-I E 54 Of;]ddedm brgdﬂ) 1 éxeti]rﬁbutam (012Hnl 4661 leolmThg 'r_ésult‘lhg s@luud@wa@"ﬁtateﬁ atlx%ﬂlgddver}llght%_gre
7 30 ' nkfeing H:ool?c'l 4féltered anj eva@)ra@adHE) drzlieis Thy 1resu17ar13 4es1dé[e \gas sgﬁjactqqz to ﬂﬂh cphgg
d, J= Schébnidgraphd byer i Zlutidg willkD@M & g thd podudt. 19@), as ﬁlcol@]:ﬁesSoxB(leg, 440 M5 (ES
+ve) mz 1240 (100% |[M+H]; 832.4 (100) [ MtH BOC- pbf-ibur. Conpound 15 e e
HNNH3 CH NRWR (380 MiHls, GXSTig & 064 mAaH; pr6 padie 55/ mad BN 3.0 OH; 814, dish; RG.8HG(., ¥ P.0EED

4%"&1 )1H15004¥ ] 9“18 31151z 81, ﬁisg'ﬁ:*, ) @9'3!)?1 é@@ﬁ rﬂ)mﬂg?’z@s 1 (J/O‘g[l\%'gﬁﬂgx?o% W

CD% UO)(BM@%’BFF{I 2H 093 d J= 6.7 Hz, 3H 1.24, m 4H 1.64, m OH
1.84 913;11 2.75. m 2H 3.17, m 2H 3.43. d J = 7.4 Hz, 2H 3.92, m

111; 4.12) m 2H, 4.29, m 1H 4.49, m 4H 7.06, dist t, 2H 7.21, m 2H
7 34, m THy, 7.47, d, J = 9 1 Hz, 10111; 7.54, d, J= 9.1 Hz, 1H 7.91, d, J
88I-112N@1)ﬂ , d J 88HZ 111; 8.02, d, J = 9.3 Hz, 2H M5 (ES

+ve)

Y

To 12(i) (170 mg, 0.592 mmol) in DCM (2 ml) was added TFA (2 ml) and the resulting solution stirred at room
temperature for 1 hr. The solution was then diluted with ethyl acetate (10 ml) and washed with sat. sodium
15 bicarbonate solution until the washings were basic. The organic layer was then dried (MgSO,), filtered and

evaporated to dryness to yield the desired product 12(ii) as a white solid (93 mg, 78%).

'H NMR (300 MHz, CDCl;) 6 0.93, m, 12H; 1.43, m, 1H; 1.55, m, 3H/NH,; 1.73, m, 2H; 3.45,dd, J; =82 Hz, J, =
5.9 Hz, 1H; 4.14, 1, J = 6.9 Hz, 2H. MS (ES +ve) m/z 202.0 (100%) [M+H]".

12(iii)

H
HNYN\PMC

NH

_)/ [e]
: N A)\
Fmoc\N R N\(:S))J\O

Ho b
20 e

This compound was prepared via Protocol 1 using 12(ii) (90 mg, 0.481 mmol) and Fmoc-(D)-arg(Pmc)-OH (160 mg,
0.241 mmol) to yield the desired product 12(iii) as an off white solid (198 mg, 97%).



mz 888.3 (10% [M+H]; 444.9 (100) [Mt211]2. Synthesis of Conpound 16 &
Compound 17 16(i) 15To a suspension of L-leucine (1.17 g, 8.92 mol) and
pht hal i ¢ anhydride (1.26 g, 8.51 mmol) in toluene (25 M) was added
triethylamne (0.11 m, 0.79 mmol). The flask was fitted with a Dean-Stark
wat er separator and a condenser and heated at vigorous reflux for 3 hours.
The cool ed sol ution was concentrated in vacuo, suspended in 2.5%HClL (50
m) and extracted with ethyl acetate (3 x 25 ml). The conbi ned organic

| ayers were extracted with sat, aqueous4sodi um bicarbonate (3 x 25 m),
acidified with 10% HC1 and back extracted with ethyl acetate (3 x 25 ml).
The 200rEMRE% 3, P f 8-St dHL (NESCES 1306 3Eohtemt FHit 66 m AHV YD, Ho2.65.ve
t he prosigets khCH) 2.565s, aHy\msl; € 380d 440m(32; .85, 6h, 31959, m,13H, M’Rm( DG Az s, I@D@Jﬁ) S

0.87, dd, ) ; 4 , H;
4. 93, (-3t 1‘@ Mo 28ty I?%%ﬁ]&ﬁ:]ﬁ % ?‘62 é&é’gﬁ%ﬁ% ')'\JHI’%SLFﬁI‘!
(15 m ) =Uhde2Hy 49, dFr?éébh%ﬁ MSHES BvelDning4p- (b((liQ!)é(d MRyl ohexyl car boddi m de
(0.76 3.69 mml). The resultant solution was stirred at 0 C for 1 hour.
To this z\ﬂé)s 5 added 2-am no- I -phenyl et hanol (0.45 g, 3.28 mml) and the
solution was stirred at O C for 30 mnutes then at roomtenperature (-15 O
for a furtheg 8§ hours. The reaction mxture was filtered to renove the
bypr oduct " tMen concentrated in vacuo. The crude residue was subjected
to flash silfica colum chromat ography and elution with 50% et hyl
acet at e: pel Ie@m spirit gave the title conpound 16(11) as a pale yellow
0|I (78%2 /\/L 11-1 NWR (500 MHz, CDC13) 8 0.90, d, J= 6.8 Hz,
.83, m 1H 2.30, m 1H 3.28 m 1H, 3.66, m 101H
482m1H4 ,m1H673 br s, 1H 7.26, m 5H, 7.73, m 2H 7.83,
m 2H. M5 (ES +ve) niz 381.0 (100% [I\/H—I] 363.0 (39); 225 (45). 16(111)

195y SO AL SEDILAN SR 50 Bulhh g SR o Ll VRLEEL A0 o
t hen ad@@eP'poese PibiNi B& 1% a sol ution of 16(H) (0 72 g, 1.9 nmml) in acetone

(7 5 m, CAUTI ON: exotherm c reaction). The resulting solution was stirred
r oo EPAMERETEY © D82 4P 1-3Phe gt ol ﬁ'ﬁ%«t"uf‘g/%sl §0eh et &d0: 15l ¢

by laddiztss on3mf2.5%,at 3H; agR@0US6. BR4 |2Hm Doaun [ 201 U@ ni gt 40 1hem 2K akdé, e 1156130t §MNHARS

extractad y tl\ﬁ{él;)%\/ld(ﬁ %oﬁ?rﬁf R/I‘S lve)em ne@&ﬁﬂr[ g%]ﬁ_aci litate conplete

separ ati on. organi c ldyers re co (MgS™) and

concentp@f ed in vacuo. The crude resi due was subjected to flash silica

col um 20chr ormat ogr aphy, eluting with 20% et hyl acetate: petroleumspirit to
yield the title corrpound 16%111) as a pale yellow oil (231 ng, 34%.

Y “PMC

(S) OWNR WNU)L PN
S AU

This compound was prepared via Protocol 1, using 6(vi) (75 mg, 0.117 mmol) and 12(iv) (86 mg, 0.138 mmol) to
15 yield 12(v) as a light brown solid (122 mg, 84%).

'H NMR (300 MHz, CDCl3) § 0.47, d, J = 6.6 Hz, 3H; 0.52, d, J = 6.6 Hz, 3H; 0.76, m, 2H; 0.91, m, 12H; 1.18, m,

6H; 1.27, s, 6H; 1.41, s, 9H; 1.53, m, 5H; 1.63, m, 5H; 1.77, m, 3H; 2.09, s, 3H; 2.55, s, 3H; 2.57, s, 3H; 2.60, m, 2H;

2.92, m, 2H; 3.19, m, 2H; 3.89, m, 1H; 4.11, m, 4H; 4.43, m, 4H; 4.84, m, NH; 6.19, d, /= 7.7 Hz, NH; 6.28, br s,

NH; 7.26, m, 7H; 7.46, d, J = 9.2 Hz, 1H; 7.84, d, J = 8.9 Hz, 1H; 7.86, d, J = 8.8 Hz, 1H; 7.93, d, J = 9.3 Hz, 1H;
20 7.96,d,J =9.5Hz, 1H. MS (ES +ve) m/z 1247.9 (40%) [M+H]"; 574.7 (100) [M+2H-BOC]*".



1H NWR (500 MHz, CDC13) 8 1.02, dd, J= 18.0, 6.6 Hz, 6H, 1.66, m 1H, 2.25,
m 1H, 2.60, m 1H 5.64, dd, J10.9, 5.0 Hz, 1H, 7.27, m 1H 7.28, t, J-
8 Hz, 1H 7.36, t, J=7.9 Hz, 2H, 7.56, d, J= 7.4 Hz, 2H, 7.74, dd, J5.3,
9 Hz, 2H 7.87, dd, J= 5.3, 2.9 Hz, 2H. MS (ES +ve) mz 361.0 (100%
M-H] +. 2516(i v) 73. To a solution of 16(iii) (0.19 g, 0.53 mol) in
et hanol (10 m) was added ethyl enediamne (0.14 m, 2.25 mol) and the
resulting solution was heated at reflux for 5 hours. The cool ed reaction
m xture was diluted with ethyl acetategsb0 m ) then extracted with 1M HCL
(3 x 25 ml). The conbi ned aqueous extracts were rendered al kaline with
addi ti o0orfyfouda 19 NaOH t hen extracted with DCM (3 x 25 nil). The conbi ned
organic extracts were dried (MgSO4) 5and concentrated in vacuo to give the
product 16(iv) as pale yeIIowezhfstals (100 ng, 82% . 1H NWR (500 MHz,
CDC13) 8 0.96, dd, J=6 .73, m 5H 4.13, t, f= 7.2 Hz, 1H,
7.24, s, 1H 7.31, t, J= NEI Hz, 1H; 7.42, t, J= 7.8 Hz, 2H, 7.62, d, J=

7.
2.
[

7.8 Hz, M5 (ES +ve) z 231 (100% [ MtHr. 16(v) HHN N, PMC NH 10This
conmpoun prepauqeoO via IR rofocol [, using 16(iv) (0.10 g, 0.43 nmol) and
(R - Fno o et -42 mmol ) in anhydrous acetonitrile (5
M) wth EI 0.011 “ 1) and HObt (0.07 g, 0.52 mwl).

Puri fi cgtivet h 2% rret hanol DCM gave the product 16(v) as a thick

of f - whi 1 (&&aﬁ ng, ) 78%e 1H NVR (500 MHz, CDC13) 8 0.88, m 6H
1.23, d, J= 3.2 , 6H¥:1.066, m 6H, 1.77, m 2H, 2.03, m 4H 2.53, m 8H,

3.23, m 2H 4.02, br s, 1H 4.23, m 4H 5.24, m 2H 6.37, m 4H, 7.10,
s, 1H, This26émponnd vGliprefardd%ja Pmtoc8iH; usthgBF(v) (1 5nme, BIBP6 MBolf St ps difloZf vahifelsoBd (84 8%
[ M+Hr ; n%?;&% y/4); 143 (100). 16(vi) HHN N PMC NH Thi s conpound was
prepared via Protocol 2, using 16(v) (0.26 g, 0.30 nmol) and piperidine

(0 5 mig NivR 300l amo@pwgﬁ QP = @%@izoamdssd g, ;(Bemh)z 3}Ptor91f1h0?4§4 QR4 W Lol
10% khangl. s DEM gave & e7ﬂr9§'4”rcnt 15 z(éé' & A P2l £y %%E' Ve hi d %91 2'?69
' m 2H 4.46, ABq, ] = 14.6 Hz, 1H; 4.58, ABq, | = 14.6 Hz, 1H; 7.07, dist t, 2H; 7.21, dist t, 2H; 7.34, dist t,
2H;7.47,d, ] =93 Hz, 1H; 7.56, d, ] = 9.3 Hz, 1H; 7.91, dist t, 2H; 8.03, dist t, 2H. MS (ES +ve) m/z 882.0

(5%) [M+H]*; 441.6 (100) [M+2HJ*.

10  Synthesis of Compound 13

13(i)

B PPY
Boc” N \L?/U\O
To BOC-(L)-Leu-OH (200 mg, 0.865 mmol) and potassium carbonate (400 mg, 2.89 mmol) in acetone (40 ml) was
added (2-bromoethyl)benzene (0.14 ml, 1 mmol). The resulting solution was heated at reflux overnight before being
15 cooled, filtered and evaporated to dryness. The resultant residue was subjected to flash column chromatography over

silica, eluting with 5% ethyl acetate/hexane to first remove (2-bromoethyl)benzene, then with DCM to yield the
product 13() as a colourless oil (235 mg, 81%).

'H NMR (500 MHz, CDCl,) § 0.86, d, J = 6.6 Hz, 3H; 0.88, d, J = 6.6 Hz, 3H; 1.42, s, 9H; 1.47, m, 2H; 1.54, m,
1H; 2.92, t, J = 7.0 Hz, 2H; 4.31, m, 3H; 5.04, d, J = 8.3 Hz, NH; 7.19, m, 3H; 7.26, m, 2H. MS (ES +ve) m/z
20 374.2 (80%) [M+K]"; 358.3 (100) [M+Na]"; 336.3 (10) [M+H]"; 236.2 (50) [M+H-BOC]".

13(ii)

HoN {?j\o/\/©
Y



1H NWMR (500 MHz, CDC13) 8 ; 0.94, dd, J= 12.3, 6.6 Hz, 6H 1.28, s, 6H,
1.61, m 4H 1.79, m 5H, 2.07, s, 3H 2.13, br s, 2H 2.52, s, 3H, 2.54,
s, 3H 2.58, m 2H 3.17, m 2H, 3.48, m 1H, 5.23, ABquart, J= 6.6 Hz, 1H
6.42, br s, 3H 7.18, s, 1H 7.27, m 1H 7.35, t, J=7.6 Hz, 2H 7.55, d,
J=7.3 Hz, 2H, 8.08, br d, 1H M (ES +ve) niz; 653 (100% [ M+11]+; 327
(41) [MrH 2+. 74. 16(vii) HN N, PMC Thi s conmpound was prepared via
Protocol 1, 16(vi) (0.19 g, 0.29 nmol) and 6(vi) (0.19 0.29 mmol) in
anhydrous acetonitrile (7 M) with EDClgg(0.08 g, 0.42 nmol) and HObt (0.06
g, 0.4 ? Purification with 2% 5net hanol : DCM gave 8r oduct 16(vii) as
an of f - %W‘é 244me. 4 6P Gmmolygjssolysioy DOYIR ey aide! A2 mBprsh by regyting solejign stiyied at
16. 1, 6rodmhiypefatuke 0r B&ys. BihylZdcktatd (B35ml) Ras el added #nd 13 sdhbdon 1va§13d wﬁfh satHodim4 1,

, 9H H .2.5
3 85. gléa%_fxatergoglggli un%l %%was}ingr wete basui3 a‘he (Zr}%%l_fayer wishhenggnﬁng H}l%ﬂ 4)1':19‘8 e\réa]p(ir%ted 1o
1H; 6. 2«§yneﬁrt0 geldtZPrieSIredmdqu(li)?Hyerlo‘%l(lrﬁmgrﬁr%)rvs (ES +ve) mz 1278 (47%
I\/Hr 1277 (56 % 639 (100 und ound 17 These
compounts L9 Bk 5073 7 GEaEs TS05G 4 oy 034 38, mON ool g TEA
(2 m, #¥109 mmrH) 2iom t,DCM. ¢ Bz, 01k)3.42Pides i={8.3aH4, o+ £.9 R et BanH; usi, ag3et7nerm,( 3

ti rres) 'g rrpounds that were separated by preparative
reverseﬁjf)t ﬁ’lsf %23}1‘{%’ s a white solid (73 ng, 25% and 17 as an

of f - whi {3gy soI id (62 ng, 21% . Conpound 16 HN NH3C) CP NH 1H NWR (300 VHz,
CD30D) 0.50, dd, J= 16.9, 6.6 Hz, 6H 0.98, m 9H 1.21, m 5H 1.38, m
4H, 1. 69, 4Hr-|188m2H273m2H319m1H396m111 4. 10,
m 2H; 445%%qwart J=14.6 Hz, 2H 5.22, m 1H, 7.05, t, J= 6.6 Hz, 2H
7.2, m 2H_NA. 43, m 8H, 7.71, m 2H, 8.00, m 411. M5 (ES +ve) mz 911
(16% [IVH-El].{‘/ 456 (100) M+-11] 2. 75. Conpound 17 HN NH3(r) C 1H NMR (300
MHz, CD30 8 0950, d J=12.4, 12.4 Hz, 6H, 0.96, m 611; 1.24, m 2011,
2.10, rTBrZNZil\ﬂ./N . H 3.98, m 111; 4.15, m 2H, 4.46, m 211, 5.06,
m 1H, 7.09¢ ll 7.40, m 411; 7.66, m 4H 7.92, m 4H, 8.33, 5m 2H.
M5 (ES +ve)m%2 (38% [ M+H] +; 496 (100) [M+1112. Synthesis of Conpound
18 18(i) H2N

10 This compound was prepared in two steps. The first via Protocol 1, using using 13(ii) (92 mg, 0.391 mmol) and

Fmoc-(D)-arg(Pmc)-OH (265 mg, 0.400 mmol) to yield the Fmoc protected precursor 13(iii) as a colourless oil (308
mg, 90% MS (ES +ve) m/z 880.2 (100%) [M-+H]"). The desired product was then prepared via Protocol 2, using
13(iii) (280 mg, 0.318 mmol) to afford the product 13(iv) as a colourless oil (123 mg, 59%).

'H NMR (300 MHz, CDCly) 8 0.85, d, J = 5.7 Hz, 3H; 0.86, d, J = 5.9 Hz, 3H; 1.29, s, 6H; 1.53, m, 4H/NH,; 1.78,

15 m, 5H;2.09, s, 3H; 2.54, 5, 3H; 2.56, s, 3H; 2.60, m, 2H; 2.91, t, J = 7.0 Hz, 2H; 3.17, m, 2H; 3.37, m, 1H; 4.29, m,
2H; 4.43, m, 1H; 6.33, br s, NH; 6.38, br s, NH; 7.22, m, 5H; 7.73, d, J = 8.0 Hz, NH. MS (ES +ve) m/z 658.0
(100%) [M+H]"; 554.1 (60) [M+H-EtPh]".

13(v)

HN }l:ll
“PMC

N

o/\n/N g /(R,\IrNU)'\ /\/©

(S)

20 This compound was prepared via Protocol 1, using 6(vi) (107 mg, 0.166 mmol) and 13(iv) (107 mg, 0.167 mmol) to
yield 13(v) as a white solid (118 mg, 55%).

'H NMR (300 MHz, CDCL) 6 0.46, d, J = 6.3 Hz, 3H; 0.51, d, J = 6.3 Hz, 3H; 0.77, m, 2H; 0.89, m, 6H; 1.19, m,
3H; 1.27, s, 6H; 1.41, s, 9H; 1.54, m, 5H; 1.76, m, 4H; 2.09, s, 3H; 2.54, s, 3H; 2.56, s, 3H; 2.61, m, 2H; 2.91, m, 2H;



A suspension of (2, 3-epoxypropyl)benzene (0.5 m, 3.80 mvol) in
concentrated amoni a solution (10 m, 28% was 10 placed in a Teflon tube
with a 100 bar pressure cap, then heated in a mcrowave reactor at 110 C
for 30 mnutes. After cooling the m xture was extracted with DCM (3 x 15
m ), the organic |ayers conbined, dried (MgJSO4) and concentrated in vacuo
to give the product 18(i) as colourless prisns (490 ng, 86% . 1H NWVR (300
MHz, CDC13) 8 2.01, br s, 311; 2.59, m 1H, 2.73, d, J= 6.4 Hz, 211; 2.78,
m 1H 3.72, m 1H 7.22, m 5H M (ES#ve) mz 152 (1009 [M+H; 134
(21); 12) 5 i This co prepared via Protocol 1, using
18(i) (éz%gifz 7Eéz’?}ﬁ’élrﬁ’)zgrf’os71’8(ll}lj’gBﬁ“h?:%t“ﬁﬂ? AHE £8% poNiH 618, o/ £ I EBCNH 287 5
g, 3.94bnubH)7.2nd. RIb143 8./53.1gHz, BLI B3 Dk Y .8 HALIH; T8 % dtj -ons vk, tH; BEYa,ot=hpyd He,
acet at ejjpeid;ol eu b ess oi | (1. 02
i ZO?HA% Mrgg?al mwsqeyﬁve Jﬂ@lﬁrz@gébgé ﬁﬁg sblﬁ@o@ﬁ%}ﬂg@ A P
1H, 1. 8tompoundid; 2. 30, m 1H 2. 67 m 211; 3.01, br s, 1H, 3.07, m 1H
3.44, m 111; 3.86, m 111; 4.84, dd J=11.4, 4.7 Hz, 1H ; 6.74, br s,
111; 7.20, m 5H, 7.69, 211;9 .80, m 211. M5 (ES +ve)n12 433 (20%
[MeKr: 417 (51) [ MeNa] : srt‘ 08) [MeH . 76. 18(iii) To a solution of
chromumtrioxide (O. 51 g ML.1 mmol) in water (10 m) was slowy added

concentrgted 112 SO4 (1 O m 95% he cool ed solution was then added
pOI‘tIOI’lO&SG|UIOﬂO—f ||) 82 g, 2 1 mol) in acetone (7.5 5
(l

m ) ( CAUF QO eresultlng solution was stirred at
roomtenper tu rlaé hour The reaction m xture was rendered basic by
additio S ue us SOdI m car bonate and the al kal i ne sol uti on was

extract .@@ (3 25agm ), brine was added to facilitate conplete
sepay ati on. The organi &' &ers were conbi ned, dried (MySO4) and
concentrated in vacuo. The crude residue was subjected to flash silica

col umm By comeduogwapreparedliaRmhtom] Hiutig BHY(180 hy,l0.086 eimab & yixdt 130k e uhikesplid B0 mgave
t he progj;%g_t 18(iii) as a dark yellow oil (200 10ng, 25% . 111 NWR (300 MHz,
CDC13) 8 98, dd, J= 9.1, 6.4 Hz, 6H 1.60, m 1H 2.14, m 1H, 2.51, m

%H723 gg NMR (3BbiMEB, GRoDS§slo. 501 3, f% 92 H;J:J_?,Hlo HZd JlHS 2 fiz @ﬁi_gss &U - d1 R% 13H”B 895 1.1

2H
587 1506 Yot Bpe i 38 v, I SR ol b A 708 06 B ey
andOet I 8Aédi, i hie, (02ERG 380 m, 26T, ABn, Jet hickiad, 115056 B q, ias 4 HRCEY 7iom dU =
Tef | on d44pe i1y, @ ,/100 I@?‘ﬁprﬁsrﬁL%le7%iQ ;L Bﬁ@lzhﬁlatﬂ%? d' ﬁ %rﬁzcﬁf)%é’% } eagt or

at 100 C for. 20 m nute he coo reaction m et hyl
acet at % 58 MY /e’ E%tllHaaP%& W PR P?}’O/Jfﬁéloo(%fx %%Hﬁfﬂ}{ MWES mm(zr?éw (5%)
aqueougMeXi'r4aepslongmve2HENder ed al kaline with addition of 1 M NaCH t hen
extracted with DCM(4 x 25 m). The 20organic extracts were dried (MySH)
and co Si uo to give the product 18(iv) as a thick colourless
oi | (111 rrg, 81%) . NVR (300 MHz, CDC13) 8 0.89, m 6H 1.64, m 5H 3.95,

s, 151 14®0 m 1H 6.62, s, 1H 7.26, m 5H NS (ES +ve) nlz 245 (83%
[M+1 1] +; 22§ (100) [MNH2|

.
Y©

This compound was prepared via Protocol 1, using BOC-(L)-leu-OH (200 mg, 0.865 mmol) and benzylamine (0.1
ml, 0.916 mmol) to yield the desired product 14(i) as an off white solid (239 mg, 86%).

'H NMR (500 MHz, CDCls) § 0.86, d, J = 6.8 Hz, 3H; 0.88, d, J = 6.8 Hz, 3H; 1.34, s, 9H; 1.53, m, 2H; 1.64, m,
20 1H;4.30,m, 3H; 5.57,d,J = 7.7 Hz, NH; 7.17, m, 5H, 7.50, m, NH. MS (ES +ve) m/z 359.2 (100%) [M+K]"; 343.3
(20) [M+Na]"; 321.3 (20) [M+H]"; 222.3 (40) [M+H-BOC]".



77. 18(v) Thi s conpound was prepared via Protocol 1, using 18(iv) (88
ng, 36 nop and (R)-Fnoc-arginine(PMC)-CH (240 ng, 37 nop in anhydrous
acetonitrile (6 mM) with EDCl (95 ng, 50 mmol) and HObt (64 ng, 47 [tnol).
S5Purification with 2% net hanol : DCM gave the product 18(v) as a pale yellow
oil (302 nmg, 94% . IFI NWR (300 MHz, CDC13) 8 0.82, d, J= 6.4 Hz, 6H 1.24,
s, 6H 1.72, m 9H, 2.01, s, 3H, 2.54, m 8H 3.23, m 2H, 3.81, s, 2H
4.03, m 1H, 4.24, m 3H 5.14, q, J=7.3 Hz, 1H, 6.47, m 5H 7.21, m 8H,
7.37, m 2H 7.49, d, J = 7.3 Hz, 2H 789, J= 7.3 Hz, 2H M (ES +ve) mz
888.9, (78% [M+l1l1l]+; 445.3 (100) [ MtH 2+. 18(vi) 10 This conpound was
prepar ety a Protocol 2, using 18(v) (0.30 g, 0.34 nunol) and piperidine
(0.15 m, 1.51 mmol) in anhydrous acetonitrile (7 ml). Purification with
2- 10% et haol : DCM gave the product 18(vi) as a thick pale yellow oil (222
ng, 97%NEN NVR (300 MHz, CDC13) 8 0.88, dd, J= 6.4, 5.3 Hz, 6H
1.28, s, 6K ﬂ}@{m 9H, 2.08, s, 3H 2.19, m 2H, 2.53, 15s, 3H 2.55, s,
3H, 2.57, m|] 2H, 3.14, m 2H, 3.42, m 1H 3.90, s, 2H, 5.09, q, J= 7.0 Hz,
1H, 6.38, m 3H, 6.59, s, 1H 7.23, m 5H;, 8.00, br d, J= 8.5 Hz, 1H 78.
18 (Vvii o Hid30\Nng, BN@ mmol) dikkbSedG® IIDMU(IZ ¢h1)WAS addb £ (Q%l)vdn@thg) Fe@llt@@@cl)lut%n stiel B

18 Q. 6(\. 0. h
190 ). 8l 30 Dk 15y (9 1, Gt RGO
mold) . iPesrtondtestufiomungij thh Wzshﬁl%“ﬁwélaha Abé oDOM lgav @as then dried AULI0,)18( AVaporared &n

of f - whi drghesi@d jqéid (hg-abllrdagyrod@ﬂ%(n) ag-é‘-éoldﬂplgs Sll?’@ng%) CDC13) 5 0.46, dd, J=
18.25, 6.4 Hz, 6H, . m 2H m 1.18, m 14H, 1.42, s, 9H

1. 64, nH MR (D0 081, (SDC1§|8| 092,58~ smHzlﬁlrj,o 93, d79r sberz§3H,11.H’7, - 191 1.687br £NH,; 3739,

m 1H; ) .4, 79 ,1H; 5 0 - 0. 25, 3H
7.27, gz%zﬁ‘m? gieadd’ H?'%%?E T Pef i dr e ™ 397 %92@0}5%‘@5@1??%% 200
[M+H] 24{M+§3 (100). HRWVS (ES +ve) for C73H951\ 18011S, cal cul ated 1291. 6841,
fOLirad 1291 6835. 10 Conpound 18 HN NH3(r) CP

H
HNYN‘PMC
)/NH

H,N (R) N“\ﬂ\ /\©

This compound was prepared in two steps. The first step via Protocol 1, using 14(ii) (60 mg, 0.272 mmol) and

Fmoc-(D)-arg(Pmc)-OH (176 mg, 0.272 mmol) to yield the Fmoc protected precursor 14(iii) as a white foamy solid

. (156 mg, 67%. MS (ES +ve) m/z 851.2 (100%) [M+H]"). The desired product was then prepared via Protocol 2,
15  using 14(iii) (156 mg, 0.183 mmol) to afford the product 14(iv) as a white solid (85 mg, 74%).

'H NMR (300 MHz, CDCL;) § 0.83, m, 6H; 1.4, s, 9H; 1.62, m, 6H/NH,; 1.80, m, 1H; 2.05, s, 3H; 2.43, s, 3H; 2.51,
s, 3H; 2.90, s, 2H; 3.15, m, 2H; 3.62, m, 1H; 4.25, m, 2H; 4.45, m, 1H; 6.54, br s, NH; 7.14, m, 5H; 7.72, dd, J,=
7.8 Hz, J; = 16.0 Hz, NH; 8.25, m, NH. MS (ES +ve) m/z 629.0 (100%) [M+H]".

14(v)

(S) o/\n/N R WN{))J\

20



Thi s conpound was prepared via Protocol 3, using 18(vii) (132 ng, 0.10

mml ) and TFA TIPS: H20 (95:2.5:2.5) (2 ml). Precipiation from nethanol
using ether (3 times) gave the product 18 as an off-white powder (57 ny,
62% . 1HNMR (300 MHz, CD30D) 5 0.52, dd, J= 16.1, 6.4 Hz, 6H, 0.91, m 8H,
1.19, m 5H 1.57, m 10H 2.78, m 2H, 15 3.17, m 2H, 3.30, m 2H 3.49,
g, J=7.0 Hz, 2H, 4.04, m 4H 4.53, ABquart, J= 14.1 Hz, 1H 5.17, m 1H
7.08, m 2H, 7.25, m 9H, 7.49, dd, J= 17.3, 9.0 Hz, 2H 7.89, m 2H, 8.01,
dd, J= 9.1, 2.6 Hz, 2H. I\/B (ES +ve) ml 9925 (4% [M411+ 463.5 (100)
[I\/Hll 79. Synt hesi s Conpound 19 1% ) #Phe OH (265 ng
1.00 ot coawaunﬂ&aagrgﬁamvwé’f%ﬁh{ > @sipge® Y (§4 mes0. é)”f?ﬁ*ﬁl) )anfl (K0 B &- 12 3mmad fo)
was Sadgield 14(ene y hilersalidi(6teng, 81924 m, 2.0 nmol ). The resulting sol ution was
heat ed at reflux overnight before bel ng cooled, filtered and evaporated to
dryness. "H YMB (308 31Hzt GIPEL) St diié = W $1zskh P 42 ekt 6. BHE, 3HSOT% Gl BhBEN®R30gUaphy

over Si Nn UQo!
o org de. - Rar pi b iy (el %‘%‘%‘é‘@qﬁ‘%"iﬁ‘é "%:“ia@a%ﬁ‘.ﬁ P AR,

990 2488 Hj 142 N&ﬁ?(%%iﬂ 3, e 39 & Hi48%0 413, 1, 38 4.3 mo5H; 4a9 68 1Hm
1H; 5 1505, ABSH; SD47AHRJ 3 1H2 Hz, J1H| 5.8, ABq,Jmlzmlﬂz 1H)6.14. 9, J ABGHz, NH=6.12 bids, Na; 6.46H;

7. 09, r@rszllﬂ'l 7710%?16}1”’73131?1 5}7*737 7 d2 VED 7,491
(ord ol e 87(411(9@5[»% W 0@&% 19(i i) 2 i o 5%63

[ M+H- m@@"fo To 19(|) (346 mg, 0.973 nunol)
in DCMé %Has added TFA (2 n1) and the resulting solution stirred at
room 15 PHE% Kt ure for 3 hrs. The solution was then diluted with DCM (5
m) and washed with sat. sodi ynbicarbonate solution until the washings
wer e basic. The organic Hayre\stvms then dried (MgS™), filtered and
evaporated to dryness to yigl d the desired product 19(ii) as a colourless

oil (203 ny, 82%. 1H NVR (500 MHz, CDC13) 8 1.54, s, NH2; 2.78,
dABq, .5 Hz, .d2 <= 5.5 Hz, 1H_ 2.96, dABg, Ji = 13.5 Hz, J2 = 7.5
Hz, 1H; ‘ %QWN@&L >12.3 Hz, 1H 1.56, m NH 5.03, ABq, J
:123Hz‘S)H 7102 ] dfi = 5. 9 2H, 7.15, m 8H. M5 (ES +ve) mz

. A fadH . 19(iy] HEN N PEF NH
NH@CIG
10 ’

This compound was prepared via Protocol 3, using 14(v) (63mg, 0.050 mmol) to yield 14 as a white solid (40 mg,
82%).

"H NMR (500 MHz, CD;0D) 5 0.48, d, J = 6.5 Hz, 3H; 0.53, d, J = 6.5 Hz, 3H; 0.90, m, 8H; 1.17, m, 5H; 1.36, m,
1H; 1.53, m, 3H; 1.68, m, 6H; 1.81, m, 1H; 2.77, m, 2H; 3.19, m, 2H; 3.87, m, 1H; 4.00, m, 1H; 4.10, m, 1H; 4.21,

15 m, 1H;4.37, m, 3H; 4.44, ABq, J = 15.0 Hz, 1H; 4.52, ABq, J = 15.0 Hz, 1H; 7.06, distt, 2H; 7.25, m, 7H; 7.34, m,
2H; 746, d, J = 9.5 Hz, 2H; 7.90, d, J = 9.0 Hz, 2H; 7.99, d, J = 8.8 Hz, 1H; 8.02, d, J = 8.7 Hz, 1H. MS (ES +ve)
m/z901.0 (5%) [M+H]'; 451.1 (100) [M+2H]*".

Svynthesis of Compound 15

15(i)

HoN {S)/\o/\©
Y

To a stitring suspension of NaH (60% dispersion, 73 mg, 1.86 mmol) in dry THF (10 ml) was added dropwise (L)-

20

leucinol (0.2 ml, 1.55 mmol). The solution was then heated at reflux overnight before being cooled and water (1 ml)
added. After evaporation to near dryness the residue was taken up in DCM (20 ml) and extracted with 1M HCI (3 x
20 ml). The combined acid extracts were then basified with 2M KOH and back extracted with DCM (5 x 15 ml).

25  The combined organic extracts were then dried (MgSO,), filtered and evaporated to dryness to yield the desired
product 15(i) as a white solid (172 mg, 54%) of sufficient purity to use in the next step.



80. This conmpound was prepared in two steps. The first step via Protocol 1,
using 19(11) (200 ng, 0.78 mmol) and Fnoc-(D)-arg(Pnt)-0H (464 ng, 0.70
nmmol) to yield the Fnoc protected precursor 19(iii) as a white foany solid
(573 ny, M5 (ES +ve) mz 899.8 (100% [MtH]). This precursor (200 ng) was
then deprotected via Protocol 2 to afford the desired conpound 19(iv) as a
white solid (148 ng, 89%two steps). 51H NWR (500 MHz, CDC13) 8 1.32, s,

6H, 1.44, m 2H/ NH2; 1.66, m 2H 1.80, dist t, 2H 2.12, s, 3H, 2.58, s,
3H, 2.60, s, 3H 2.61, m 2H 3.12, m »4H 3.36, m 1H 4.81, m 1H 5.07,
ABq,J—122Hz 1H, 5.15, ABq, J = 12.2 Hz, 1H641mNH709dJ:
6.6 Hz, 'HIMR 7302 STHZngDEHLS 078732J =4 I3HBH; D.8381, J dS 4Hz=318 183,z , |HNHH 1, MBI ES6,my,e)
mz 6779 2(44(%PS/GNHL Mﬂrﬂm 111193(3\4 dAliélHN No'?ﬁ': J'é\‘H61291z)1HT|§“5§ d&ﬁm}o“i% M@% Ps gpar ed

via Protocol 1, usin 0. 207
o) CBS Tkt Wg'g@ 0 482 1omhe g H B 71 . oS g SO (90
CDC13) é(i .48, d, J =6.2 Hz, 3H 0.54, d, J = 6.2 Hz, 3H O. 78 m 2H
0.89, m - 1.20, m 8H 1.43, s, 9H 1.58, m 1H 1.78, dist t, 2H 2.12,
s, 3H, 2.60, sy 3H 2.61, s, 3H 2.62, m 2H, 2.90, m 3H, 3.06, m 15 2H
3.19, m 1|I:1§\1 Nﬁﬁ; m 1H 4.06, m 2H 4.37, m 1H 4. 39, ABg, J= 6.6 Hz,

1H, 4.52, ABgy J= 6.6 Hz, 1H 4.86, m 1H NH 5.10, ABg, J= 12.3 Hz, 1H;
5.18, ABg, J= 12.3 Hz, 1H, 6.19, d, J = 7.3 Hz, NH. 6.35, br s, NH 7.22,
m 8H; 7 3, . m 9H 7.45, d, J = 9.1 Hz, 1H 7.85, d, J = 8.2 Hz, 1H 7.88,
d, J = NoiHt~796, d, J = 8.7 Hz, 2H MB (ES +ve) mz 1301.8 (100%

Vi aSProtocoI sing 19(y) (195 ng, 0.148 mml) yield 19 as an off white
solid (128 nmg, 85% . IH NVR (300 MHz, CD30D) 8 0.46, d, J = 6.6 Hz, 3H

gH522 (;Iféllsionrpoﬁncﬁerepa'}éd in @voXeeps. Mhe &ikidl;co hﬁ’gBreachn ch?rot%ﬁ? ) Zmﬁé 1543 &40 ;ng 7 5r8n
m ,
m 1H: an)o ggnd %{norzé?) ar&(Pég]OI-ig 2:1'38 mg,l() 675 mmoil) 10 y1e1d the Fmoc protected precursorrqS(l% as an o&
white foamy solid (MS (ES +ve) m/z 837.9 (25% [M+H]"; 419.8 (100) [M+2H]*"). This compound was then
deprotected via Protocol 2, 15(ii) (200 mg, 0.238 mmol) to afford a colourless oil 15(iii) (27mg, 18% two steps).

[ MtHr . éorrp u j} HN NH3 ci ,,NH 20 81. This conpound was prepared
3, Ju

10 'H NMR (300 MHz, CDCl,) 5 0.88, d, J = 6.5 Hz, 3H; 0.89, d, J = 6.5 Hz, 3H; 1.25, m, 2H; 1.44, s, 6H; 1.56, m,
3H; 1.70, m, 2H; 2.02, br s, NHy; 2.08, s, 3H; 2.50, s, 3H; 2.57, s, 3H; 2.93, s, 2H; 3.15, m, 2H; 3.40, m, 2H; 3.63, m,
1H; 4.13, m, 1H; 4.45, ABq, J = 12.1 Hz, 1H; 4.50, ABq, J = 12.1 Hz, 1H; 6.34, br s, NH; 7.29, m, 5H; 7.39, d, J =
9.0 Hz, NH. MS (ES +ve) m/z 6163 (100%) [M+H]".

15(iv)

S O/\n/N R WN\U/\O

15

This compound was prepared via Protocol 1, using 6(vi) (58 mg, 0.090 mmol) and 15(iii) (53 mg, 0.086 mmol) to
yield 15(iv) as a white solid (53 mg, 50%).

'H NMR (500 MHz, CDCL3) § 0.49, d, J = 6.5 Hz, 3H; 0.53, d, J = 6.6 Hz, 3H; 0.79, m, 2H; 0.88,d, J = 6.6 Hz, 3H;
0.90, d, J = 6.7 Hz, 3H; 0.95, m, 2H; 1.21, m, 6H; 1.42, s, 6H; 1.44, s, 9H; 1.56, m, 5H; 1.83, m, 1H; 2.07, s, 3H;
20 249,s, 3H; 2.56, s, 3H; 2.91, s, 2H; 2.93, m, 2H; 3.17, m, 2H; 3.41, dABq, J; = 9.6 Hz, J, = 5.2 Hz, 1H; 3.45,
dABq, J; = 9.6 Hz, J; = 4.6 Hz, 1H; 3.89, m, 1H; 4.01, m, 2H; 4.17, m, 1H; 4.46, m, 5H; 4.76, m, NH; 6.13, d, J =
6.8 Hz, NH; 6.17, br s, NH; 6.66, d, J = 8.4 Hz, NH; 7.14, m, 2H; 7.24, m, 4H; 7.30, m, 6H; 7.42, d, J = 9.0 Hz, 1H;



5m 1H, 5.11, s, 2H, 7.13, m 8H 7.27, m 8H, 7.41, d, J = 9.0 Hz, 111;
7.51, d, J =9.1 Hz, 1H 7.85 m 2H 7.98, dist t, 2H M5 (ES +ve) niz 936
(10% [M+Hr; 468.9 (100) [ M+2H] 2+. Synt hesis of Conpound 20 20(i) 10To

1- am no- 1- cycl opent ane carboxylic acid (100 ng, 0.774 nmol) in dry
acetonitrile (10 mM) was added tetranet hyl anmoni um hydr oxi de pent ahydrate
(190 ng, 1.04 mmol) and the mxture stirred at roomtenperature until the
acid had di ssol ved. Boc anhydride (300 ng, 1.37 mvol) was then added and
the resultant solution stirred for fouryidays. The sol vent was then renoved
and the resultant residue partitioned between water and ether. The aqueous
| ayer wa% delsh&HHnilEh - $nd dadi4 e hal 7Bot ¢ i~ B 1IB7Hard: dnd SttreHL XS @ oz

W t h sol24d100%)y[MeHHCI3d 4 (100 M+B-BbC-ghaguftSaqueous | ayer was then
back-extracted with ethyl acetate (3 x 15 m), before being conbined, dried
(My504) Corgrednelfaporated to dryness to yield 20(i) as a pale yellow oil (101
ng, 57% . 1H NWMR (300 MHz, CDC13) 8 1.44, s, 911; 1.78, m 4H 1.96, m

211; 2.29, m 211; 5.06, 4fr @éjyﬁ; 10.19, br s, COOH 20 To 20(1) (120
ng, 0.523 mol) and pot assijum car bonat e (178 ng, 1.29 mml) in acetone (25
m) was added benzyl bromd8 (0.1 m, 0.920 nmol). The resulting sol ution
was heated af reflux overnight before being cooled, filtered and evaporated
to dryng he res ant tesidue was subjected to flash colum

chr ormat ogr @phyo over [si Ny, 81 Wi 'th 5% et hyl acet ate/ hexane to first

remove benzyl cpré’m’ , then 'w'rfh DEM to yield the product 20(ii) as a

olh thatlsolidifiled to a white solid upon standing (173 ny,
96%) . 1R:ANMG (ggg/w+t,N§E£28) 8 1.37, s, 9H 1.74, m 411; 1.91, m 211;
1.20, m 211; 5.08, br's, NH. 5.13, s, 2H 7.30, m 511. M5 (ES +ve) mz
320 (50% [M11]+; 220 (100) [I\/H—I-.BOCL;. 82. 20(iii) To 20(11) (170 ny,
0.532 RS cympopn Tepered| vje Rigfecobt duep THEW (Fomgr P40l eielddS as 3 Whilg sdiI @R hon
stirredsay. roomtenperature for 90 mns. The solution was then diluted with
ethyl acetate (5 m) and washed with sat. sodi um 5bi carbonate sol ution
until t'HAMBGHI MEs ORELEs his i,0.= d6Ez, CHYEIS| & Jl=ay6cHz, RSD.90hien=dritRBH; MySed 2i;

filter _ t Sst,Yl. el Sl 1€ . t,2 as

b par e S0 AR, b LD G0 e e n iy SRR RE SR 200

1.67, S2NpM2H; 41273, 2H54.25 1, TH; §90, mpdH; 7196, dist 9 @H; TR 1, mpdH; 8.34,n, 7H; 7494, J7- BbHz, m

SH10MS 10EBs4Hw,9)= 9 22, 20974, §, VOOR 1, MeH 92, d, 7 = 8.8 Hz, 1H; 8.02, d, J = 9.3 Hz, 2H. MS (ES +ve)
m/z 888.3 (10%) [M+H]"; 444.9 (100) [M+2H]>".

Synthesis of Compound 16 & Compound 17

16(i)

15 To a suspension of L-leucine (1.17 g, 8.92 mmol) and phthalic anhydride (1.26 g, 8.51 mmol) in toluene (25 ml) was
added triethylamine (0.11 ml, 0.79 mmol). The flask was fitted with a Dean-Stark water separator and a condenser
and heated at vigorous reflux for 3 hours. The cooled solution was concentrated in vacuo, suspended in 2.5% HCl
(50 ml) and extracted with ethyl acetate (3 x 25 ml). The combined organic layers were extracted with sat. aqueous
sodium bicarbonate (3 x 25 ml), acidified with 10% HCI and back-extracted with ethyl acetate (3 x 25 ml). The

20 organic layers were dried (MgSO,) and concentrated in vacuo to give the product 16(i) as a white solid (2.12 g,
95%).

'"H NMR (500 MHz, CDCls) § 0.87, dd, J = 10.7, 6.6 Hz, 6H; 1.44, m, 1H; 1.89, m, 1H; 2.30, m, 1H; 4.93, dd. J =
11.3, 4.4 Hz, 1H; 7.67, dd, J= 5.3, 2.8 Hz, 2H; 7.79, dd, J= 5.3, 2.8 Hz, 2H; 11.23, br s, 1H. MS (ES -ve) m/z 260
(100%) [M-HJ"; 216 (46) [M-COOH]".



20(v) H HN N, PBF NH 10 Thi s conpound was prepared in two steps. The
initial coupling via Protocol 1, using 20(iii) (100 ng, 0.456 mml) and
Froc- (D) -arg(Pbf)-OH (296 ng, 0.456 mml) to yield the Fnoc protected
precursor 20(iv) as a white foany solid (M5 (ES +ve) niz 850 (100%

[ MtH] +) . This precursor was then deprotected via Protocol 2 to afford the
desired conpound 20(v) as a white solid (152 ng, 53% two steps). 151H NWR
(500 MHz, CDC13) 5 1.44, s, 6H, 1.46, m 2H 1.63, m 2H 1.76, 4H NH2;
1.93, m 2H 2.07, s, 3H, 2.24, m 2H 7% s, 3H, 2.58, s, 3H, 2.93, s,
2H, 3.20, m 2H, 3.87, m 1H 5 08, s, ZH 6 37, br s, NH 6.42, br s, NH
7.28, rrﬁ( H 7.52, s, NH 7.75, m NH M (ES +ve) mz 628 (100% [ MtHr.
20( vi) PN N, PBF .NH 83. IH NW (500 MHz, CDC13) 6 0.47, d, J = 6.4 Hz,
3H 0.52=d, J = 6.4 Hz, 3H 0.78, m 2H 0.94, m 111; 1.23, m 7H 1.42,
s, 9H ; ] , S, 3H 1.70, m 4H, 1.96, m 2H 2.07, s, 3H
2.11, m N *H, 2.50, s, 3H 2.57, s, 3H 2.91, s, 2H 2.93, m
2H, 3. 07, .o m 1H, 4. 00 m 2H, 4.37, m 2H 4.59, m 1H, 4.79,
m NH;, 5.07, s,] 2H 615dJ = 6.9 Hz, NH, 6.25, br s, NH, 7.11, d, J =
8.5 Hz, 1H, 7.15, d, J 8.5 Hz, 1H726m10H5743dJ 9.1 Hz,

1H, 7. 814)1 ac.isolut;lon 0f816{ai) |TB?/O 1%9 x%mgﬁun Q"HFJ(IS' 1§1) 4nkd .a ﬂlﬂatn%s&gre eﬁl 0 Jc =wab- a%de'ﬁlz

111; 7.94, Hz, 1H. M5 (ES +ve)m z 1252 (100% Conpound 20
0 a HNMclélexylcarbodmmlde (0.76 g, 3.69 mmol). The resultant solution was stirred at’0 © for 1 hour. To this was

5 added 2-amino-1-phenylethanol (0.45 g, 3.28 mmol) and the solution was stirred at 0 °C for 30 minutes then at room
temperature (~15 °C) for a further 16 hours. The reaction mixture was filtered to remove the byproduct DCU, then
concentrated in vacuo. The crude residue was subjected to flash silica column chromatography and elution with 50%

ethyl acetate:petroleum spirit gave the title compound 16(ii) as a pale yellow oil (783 mg, 76%).

'H NMR (500 MHz, CDCl;) § 0.90, d, J = 6.8 Hz, 6H; 1.43, m, 1H; 1.83, m, 1H; 2.30, m, 1H; 3.28, m, 1H; 3.66, m,
10 1H; 4.82, m, 1H; 4.87, m, 1H; 6.73, brs, 1H; 7.26, m, 5H; 7.73, m, 2H; 7.83, m, 2H. MS (ES +ve) m/z 381.0 (100%)
[M+H]"; 363.0 (39); 225 (45).

164(iii)

To a solution of chromium trioxide (0.45 g, 4.5 mmol) in water (10 ml) was slowly added concentrated H,SO,4 (10

15 ml, 95%). The cooled solution was then added portionwise to a solution of 16(ii) (0.72 g, 1.9 mmol) in acetone (7.5
ml) (CAUTION: exothermic reaction). The resulting solution was stirred at room temperature for 16 hours. The
reaction mixture was rendered basic by addition of sat. aqueous sodium carbonate and the alkaline solution was
extracted with DCM (3 x 25 ml), brine was added to facilitate complete separation. The organic layers were
combined, dried (MgSQO,4) and concentrated in vacuo. The crude residue was subjected to flash silica column

20 chromatography, eluting with 20% ethyl acetate:petroleum spirit to yield the title compound 16(iii) as a pale yellow
oil (231 mg, 34%).

'H NMR (500 MHz, CDCL) § 1.02, dd, J = 18.0, 6.6 Hz, 6H; 1.66, m, 1H; 2.25, m, 1H; 2.60, m, 1H; 5.64, dd, J =
10.9, 5.0 Hz, 1H, 7.27, m, 1H; 7.28, t, J = 7.8 Hz, 1H; 7.36, t, J = 7.9 Hz, 2H; 7.56, d, J = 7.4 Hz, 2H; 7.74, dd, J =
5.3,2.9 Hz, 2H; 7.87, dd, J= 5.3, 2.9 Hz, 2H. MS (ES +ve) m/z 361.0 (100%) [M+H]".

25 16(iv)

h



Thi s conpound was prepared via Protocol 3, using 20(vi) (110 ng, 0.088
nmmol) to yield 20 as an off white solid (83 10ng, 97%. Il NWVR (500 Hz,
Cb30D) 6 0.51, d, J = 6.5 Hz, 3H 0.57, d, J = 6.5 Hz, 3H 0.95 m 2H
1.14, m 2H 1.24, m 2H, 1.42, m 1H 1.57, m 5H, 1.77, m 4H 1.98, m
2H, 2.12, m 1H 2.30, m 1H 2.79, m 2H 3.08, m 2H, 3.95 m 1H 4. 14,
m 2H, 4.27, m 1H 4.45, ABq, J = 14.7 Hz, 1H 4.55, ABq, J = 14.7 Hz, 1H
5.07, ABq, J = 12.3 Hz, 1H, 5.12, ABq, J =12.3 Hz, 1H 7.06, t, J = 9.3
Hz,2H720m2H734m71| 47§,dJ 89Hz 1H, 7.55, d, 15J =
9.0 Hz, 1H, 7.89, d, J = 8 lH = Hz,1H801dJ=
8.9 Hz, Tasfolugorys 16@H) (0392, %539%) in %Mnolr(/@ rclE@sw@ ﬁtilvzer%@m{l%(%l‘* PiVR-Rf mmol gl 7
(100) [ ﬂ(ﬁ'?e&ﬂx]n% $olutdy Mab RGeS atQEﬂuQ@d]‘TSQidﬁ}d T84 codikl irehction @ifi@ure was diluted with ethyl acetate
Boc- 1 -2 8 @G%TC&%%% X% gBOX% m ﬁ%lch§66%8 3%&5 extrac% X eée ezldereq allﬁ tﬁ\;}lslt I um

car bona I'h acet one Wwas a
(0. 17 ndditign of§ MNP thefrh@ra?t@s\mhtfi’% Goolimi)-gie prathinad orewd %ltraCFSe*fereukle@)O@S@u)g ht

bef & & HELHPYnGRQ] i8thcud tb bl &M o@D 6@V APRIALIRR, dRRE (OB S2%]he resul tant
resi due was subjected to flash colum chronmat ography over silica, eluting

wi t h 5%HetMy (soanetatmeih e 8.a6ad, e 6f2 9.611, rsﬂnmemk&nzyj t,oEgmeIH; rhen, m; th1,CM

to yie 2(| olo 84, 111 NWR
(500 M—‘g J}ké%‘érl)‘ﬁqgfi és}}z 7% ’}SSHHI %ﬁ%ﬁs ¥ ’”/Z bﬂ%/?[%”ﬁmm 3H
1.82, mMgwyH 1.98, m 2H 486 s, NH, 5.12, s, 2H 732 m 5H. Ms (ES
+ve) mz 379 (70% [ MFHCOO1-1]+; 356.1 (20) [M+Na]; 334.1 (40) [MtH; 278.1
(100) [I\/HH—C4H8]1# 234.0 (95) [MtH-BOCr. 5 To 21(i) (218 ng, 0.654 mol)
in DCM (2 M)ngmdded TFA (2 m) and the resulting solution stirred at
roomtenperaturnd for 3 hrs. The solution was then diluted with DCM (5 ml)
and washed vvi(ﬁl sat. sodi um bi carbonate solution until the washings were
basi c. The ofgan vvas then dried (MgSH4), filtered and evaporated to
dr ynessfos (Ae) ed product 21(11) as a pale yellow oil (121 ng,
79% . 1011 N 00 M—Iz CDC13) 8 1.39, m 6H 1.56, m 2H, 1.72, s,
NH2; 1.87, rn 2H, [5.06, s, 2H 7.26, m 5H M (ES +ve) mz 234.0 (100%
[ MPH] . 21(iv) HHN N, PMC NH

10 This compound was prepared via Protocol 1, using 16(iv) (0.10 g, 0.43 mmol) and (R)-Fmoc-arginine(PMC)-OH

(0.28 g, 0.42 mmol) in anhydrous acetonitrile (5 ml) with EDCI (0.11 g, 0.57 mmol) and HObt (0.07 g, 0.52 mmol).
Purification with 2% methanol:DCM gave the product 16(v) as a thick off-white oil (292 mg, 79%).

'"H NMR (500 MHz, CDCl3) & 0.88, m, 6H; 1.23, d, J= 3.2 Hz, 6H; 1.66, m, 6H; 1.77, m, 2H; 2.03, m, 4H: 2.53, m,
8H; 3.23, m, 2H; 4.02, br s, 1H; 4.23, m, 4H; 5.24, m, 2H; 6.37, m, 4H; 7.10, s, 1H; 7.26, m, 6H; 7.69, m, 3H; 7.67,
15 m, 2H. MS (ES +ve) m/z 874.9 (48%) [M+H]"; 438 (74); 143 (100).

16(vi)

?J/H N/\>\©
H,NTR NJ\?/&O
O Y

This compound was prepared via Protocol 2, using 16(v) (0.26 g, 0.30 mmol) and piperidine (0.1 ml, 1.01 mmol) in
anhydrous acetonitrile (8 ml). Purification with 2-10% methanol: DCM gave the product 16(vi) as a pale yellow solid
20 (189 mg, 98%).

'"H NMR (500 MHz, CDCL3) & ; 0.94, dd, J = 12.3, 6.6 Hz, 6H; 1.28, s, 6H; 1.61, m, 4H; 1.79, m, 5H; 2.07, s, 3H;
2.13, brs, 2H; 2.52, s, 3H; 2.54, s, 3H; 2.58, m, 2H; 3.17, m, 2H; 3.48, m, 1H; 5.23, ABquart, J = 6.6 Hz, 1H; 6.42,
brs, 3H; 7.18, s, 1H; 7.27, m, 1H; 7.35, t, J = 7.6 Hz, 2H; 7.55, d, J = 7.3 Hz, 2H; 8.08, br d, 1H. MS (ES +ve) m/z;
653 (100%) [M+H]"; 327 (41) [M+HJ*".



Thi s conpound was prepared in two steps. The first step via Protocol 1,
using 21(11) (115 ng, 0.49 mmol) and 15 Fnoc-(D)-arg(Pnt)-0H (318 ng, O0.48
nmmol) to yield the Fnoc protected precursor 21(iii) as a white foany solid
(402 mg, M5 (ES +ve) nmz 877.9 (100% [MtH +). This precursor 21(111) (200
ng) was then deprotected via Protocol 2 to afford the desired conpound
21(iv) as a white solid (141 ng, 87% two steps). 111 NMR (500 MHz,
CDC13) 8 1.30, s, 6H 1.58, m 10H/ NH2; 1.79, dist t, 2H, 1.90, m 2H
2.10, s, 3H 2.57, s, 3H 2.58, s, 3H 262, m 2H 3.14, m 4H 3.44, m
1H 5. 06 ABq, J =12.6 Hz, 1H 5.09, ABg, J = 12.6 Hz, 1H, 6.41, 20m NH
7.29, n'} 7.80, s, NH M5 (ES +ve) mfz 656.3 (1009 [M+1-1] . 85. 21(v)
H HN N, PIVC 1'11-1 This conp ound was prepared via Protocol 1, using 6(vi)
(122 nmg, 0.190 mmol) andHagTQ (140 ng, 0.213 mmol) to yield 21(v) as a
white solid (163 ng, 67%. plH Rivr (300 MHz, CDC13) 8 0.49, d, J = 6.4 Hz,

3H, 0.54, d, J = 6.4 Hz, ; 0. 78 m 2H 0.92, m 2H 1.20, m 611; 1.29,
s, 6H 44 , 9H 1@53 1. m 3H 1.89, m 1H 2.09, s, 3H

2. 55, : 211 2.89, m 2H 3.09, m 2H 3.89,
m 111 ABq, 4.6 Hz, 1H, 4.42, m 1H, 4.54, ABq, J
= 14.6 80 m s, 2H 6.14, br s NH 6.36, br s, NH

7. 26, 4 d~J = 9 1 Hz 1H 7.84, d, J = 8.9 Hz, 1H 7.86, d, J
=7.9 , dund = 8.8 Hz, 1H, 7.95, d, J = 7.6 Hz, 1H M5 (ES +ye)

mz 1280, 3 16( 100°/c) [I\/Hﬂ"c Corrpound 21 HN e e NH3 C Thi s corrpound was

pr epar via Protocol 0 OM 1l as an
of f white Sors 3‘9? TR ortd %?/&%9%51{—‘!\(‘?{]@}%%@559 WED 4 d@"ozggé“% é’ydm‘%? 4
Hz, 3113,03@1.“56,(7(}111) J)Vlth 75000 ©P8 319:42 OB, anghy HOH1(0.04 .21 8,41 n11m<8)l]Pur1ﬂca®71 with 2%

5 methanol:DCM gave product 16(vii) as an off-white solid (343 mg, 92%).

'H NMR (300 MHz, CDCl;) § 0.48, dd, J = 16.1, 6.4 Hz, 6H; 0.88, m, 2H; 0.95, m, 7H; 1.17, m, 6H; 1.27, m, 7H;
1.41, s, 9H; 1.74, m, 8H; 2.06, s, 3H; 2.52, m, 8H; 2.81, m, 3H; 3.18, m, 1H; 3.85, m, 1H; 4.03, m, 2H; 4.41, m, 3H;
4.79, m, 1H; 5.25, m, 1H; 6.15, m, 1H; 6.29, br s, 2H; 7.32, m, 17H; 7.90, m, 4H. MS (ES +ve) m/z 1278 (47%)
[M+H]'; 1277 (56) [M]*; 639 (100) [M+H]".

10  Compound 16 & Compound 17

These compounds were prepared via Protocol 3, 16(vii) (0.34 g, 0.27 mmol) and TFA (2 ml, 27.0 mmol) in DCM (2
ml). Precipiation from methanol using ether (3 times) gave a mixture of two compounds that were separated by

preparative reverse-phase HPLC to give 16 as a white solid (73 mg, 25%) and 17 as an off-white solid (62 mg, 21%).

Compound 16

®

HNYNHS

N

O Py ﬁ)\n/N{)/I\/>\©
15 \H/ NH3 CI

'H NMR (300 MHz, CD;0D) 8 0.50, dd, J = 16.9, 6.6 Hz, 6H; 0.98, m, 9H; 1.21, m, 5H; 1.38, m, 4H; 1.69, m, 4H;
1.88, m, 2H; 2.73, m, 2H; 3.19, m, 1H; 3.96, m, 1H; 4.10, m, 2H; 4.45, ABquart, J= 14.6 Hz, 2H; 5.22, m, 1H; 7.05,
t,J= 6.6 Hz, 2H; 7.21, m, 2H; 7.43, m, 8H; 7.71, m, 2H; 8.00, m, 4H. MS (ES +ve) m/z 911 (16%) [M+H]"; 456
(100) [M+H]*".

(S)
Cl



1311; 1.94, m 511; 2.78, m 2H 3.08, m 2H 3.93, m 111; 4.12, m 211;
4.30, m 1H, 4.42, ABq, J = 14.6 Hz, 111; 4.54, ABq, J = 14.6 Hz, 1H 5.02,
ABg, J = 12.3 Hz, 111; 5.09, ABq, J = 12.3 Hz, 1H 7.06, dist t, 2H, 7.20,
dist t, 2H, 7.32, m 711; 7.44, d, J = 8.8 Hz, 1H 7.53, d, J = 9.1 Hz,
111; 7.90, dist t, 211; 8.00, d, J = 9.1 Hz, 1H 8.01, d, J = 9.1 Hz, 111;
8.09, s, NH M5 (ES +ye) nlz 915.0 (10% [ M+Hr; 457.9 (100) [ Mr211]2.

Synt hesi s of Compound 22 22(i) To a solution of 1,1 -binaphth-2,2"-diol
(4.89 g, 17.1 mml ) in dry acetone (40~7g1) was added anhydrous potassium 5
carbonate (3g) under an N2 atnosphere. After stirring for an hour a

sol uti ofofoustd 17yl bromde (1.55 m, 17.9 mmol) in acetone (20 m) was added
dropwi se over a 2 hr period. The mixture was then heated at refl ux

overni ght before being cooledgnd filtered. The solid residue was then

washed twi ce nore with al %'10 m ) before the conbined organic extracts
were evaporated to dl’yneSSNT.-lO yield a honey col oured oil. Subsequent flash
col um chromat ography with 1:3 BOM Hexane as the el uant affords the desired

pr oduct as aHy I OIN\(l 905 g, 53% . Rf = 0.06 10(1:1

hexane/ NG} Jre~ di et (49 and startl ng material (7% were
al so recovél ed. bll NI\/R( OG Mz, CDC1l3) 6 4.48, m 2H, 5.00, m 2H, 5.51,
m 1H; t d, J =8.3 , 1H, 7.28, m 711; 7.83, m 311; 7.92, d, J
= 9.1 Hz 2(i') %55’0 22(1) (1.91 g, 5.84 mmol) in dry MeOH (50 m)
was added potassijum carhofiate (8.1 g, 58.6 mmol ) and bronpacetic acid (4.05
g, 29.3 mol ). The col our of the solution changed fromyellow to al npost

cl ear ugwla@dm MHQYCIQI)DW@s(bG@MQQt 124 @€ bE; 0.95NG, 30h YA, Inoaomslotxhem heated
at reflg{x hree haqurs over chtime a white pte d fallen out of

sol utid B i%é‘clﬁ%r%H 4%@&%@*&&& ”EHEW%%H’p%H ™t a?we% TRt 833,

r esBduen, dHSED(BSede)invk MALEY) M1 1896.(10DhiMs+HARS t hen washed with three 30 ni
portions of ether before the aqueous |ayer was acidified with 3M HC1. 20
Thi s adivethesisefl Compoumnild®h was then extracted with three 30 M portions of DCM
to yield a yellow solution. This yellow solution was then dried over MgSOM
bef or e 1p® ng evaporat ed to dryness to yield the product 22(ii) as a yellow

f oany soI g, 83%. 1H NMR (300 MHz, CDC13) 8 4.48, m 211; 4.55,

ABg, J MN16t7 1H 4.67, ABg, J = 16.7 Hz, 111; 4.95, m 2H 5.65 m
1H, 7.13, éﬁb 211; 7.24, m 2H 7. 34 - 311 7.42, d J 9 1 rz 111
7.87, d, C111; 7.
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(100) [plebelian 4 TefBd tubd¥Wih a 100 bar pressure cap, then heated in a microwave reactor at 110 °C for 30 minutes.
After cooling the mixture was extracted with DCM (3 x 15 ml), the organic layers combined, dried (MgSO,) and

concentrated in vacuo to give the product 18(i) as colourless prisms (490 mg, 86%).

'"H NMR (300 MHz, CDCl3) § 2.01, br s, 3H; 2.59, m, 1H, 2.73, d, J = 6.4 Hz, 2H; 2.78, m, 1H; 3.72, m, 1H; 7.22,
m, SH. MS (ES +ve) m/z 152 (100%) [M+H]"; 134 (21); 117 (12).

15 18(i)
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This compound was prepared via Protocol 1, using 18(i) (0.84, 3.23 mmol) and 16(i) in acetonitrile (10 ml), with
EDCI (0.75 g, 3.94 mmol) and HObt (0.53 g, 3.97 mmol). Purification with 50% ethyl acetate:petroleum spirit gave
the product 18(ii) as a colourless oil (1.02 g, 80%).

20  'H NMR (300 MHz, CDCl;) & 0.88, dd, J = 6.4, 2.1 Hz, 6H; 1.43, m, 1H; 1.81, m, 1H; 2.30, m, 1H; 2.67, m, 2H;
3.01, brs, 1H; 3.07, m, 1H; 3.44, m, 1H; 3.86, m, 1H; 4.84, dd, J= 11.4, 4.7 Hz, 1H; ; 6.74, br s, 1H; 7.20, m, SH;
7.69, m, 2H; 7.80, m, 2H. MS (ES +ve) m/z 433 (20%) [M+K]"; 417 (51) [M+Na]"; 395 (100) [M+H]".



PMC NH HN, Boc This conpound was prepared via Protocol 1, using 22(ii) (46
nmg, 0.12 nmmol) and 1(viii) (110 ng, 0.12 mmol) to yield the desired product
22(iii) as a white solid (124 ng, 84% . Rf = 0.16 (5% MeOH DCM . 51H NWR
(300 MHz, CDC13) 6 0.78, m 2H, 0.87, d, J = 5.6 Hz, 3H 0.89, d, J = 5.6
Hz, 3H 0.97, m 1H, 1.20, m 4H 1.27, s, 611; 1.39, m 2H, 1.41, s, 9H
1.63, m 3H 1.75, m 3H, 2.08, s, 3H 2.53, s, 311; 2.56, s, 3H, 2.57, m
211; 2.88, m 2H, 3.13, m 2H, 4.09, m 111; 4.47, m 6H 4.79, m NH
4.86, m 211; 5.08, ABq, J = 12.3 Hz, Hkl; 5.16, ABq, J = 12.3 Hz, 1H
5.63, m 111; 6.24, m NH, 7.10, dist d, 1H 7.16, dist d, 1H 7.32, m

10H, 7.48hid, J = 9.3 Hz, 1H 7.85, dist t, 2H 7.92, d, J = 8.8 Hz, 2H M5
(ES +ve)m z 1260 (100% [ MtNa]+; 1238 (80) [MH +. 10 Conpound 22 HN NH3(r)
Cl NH This conpoun s prepared via Protocol 3, using 22(iii) (94 ny,
0.076 B yiel e desired product 22 as a white solid (62 ng, 86%.
NMVR (300 Mng3 8 0.88, d, J =5.6 Hz, 311; 0.93, d, J = 5.6 Hz, 311;

0.97, m 21 I , m 111; 1.66, m 15 1011; 2.79, m 2H 3.14, m 2H
4.14, m 1H 4385, m 1H, 4.46, m 211; 4.56, m 3H 4.93, m 211; 5.11
ABg, J = 12.3 , 1H 5 17 ABq, J = 12.3 Hz, 111, 5 71 m 1H; 7 05 m
211; 7. 111;

t t
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product 23(1) as VISCOUS 0

1.51, rAMrorgpgrany f&‘twwﬂmﬁ% %hygzcetawetg&lum FRitigzavegthe predugt (s a sk yetlop il (2H0
8H;107. 4dg, 28%5). J= 9.2 Hz, 1H, 7.84, d, J=8.1 Hz, 1H, 7.89, dd, J=6.2, 6.2 Hz,
2H 8.02, d, J= 9.2 Hz, 1H 1023(ii) To 23(i) (400 my, 1.05 nmol) in
met handH’ P{M@(&@D MHNaSD@ddeI:%pm; AS9ilu6E HardHo nad, &, (4, 5O, 6, 1HQ.59, fnml; 3.98R0H;

5.52,dd,J=5.0, 11.1 Hz, 1H; 6.65, s, 1H; 7.2, m, 5H; 7.72, dd, J = 5.3, 3.2 Hz, 2H; 7.85, dd, J = 5.6, 2.9 Hz, 2H.
MS (ES +ve) m/z 375 (100%) [M+H]".

18 (iv)
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s Y
A solution of 18(iii) (0.20 g, 0.53 mmol) and ethylenediamine (0.20 ml, mmol) in ethanol (10 ml) was placed in a
Teflon tube with a 100 bar pressure cap, then heated in a microwave reactor at 100 °C for 20 minutes The cooled
reaction mixture was diluted with ethyl acetate (50 ml) then extracted with 5% HCI1 (4 x 25 ml). The combined
aqueous extracts were rendered alkaline with addition of 1 M NaOH then extracted with DCM (4 x 25 ml). The

20 organic extracts were dried (MgSO,) and concentrated in vacuo to give the product 18(iv) as a thick colourless oil
(111 mg, 81%).

"H NMR (300 MHz, CDCL) & 0.89, m, 6H; 1.64, m, 5H; 3.95, s, 2H; 4.0, m, 1H; 6.62, s, 1H; 7.26, m, SH. MS (ES
+ve) m/z 245 (83%) [M+H]"; 228 (100) [M-NH,]".



bronoacetic acid (900 ng, 6.48 nmmol) and the m xture stirred at reflux for
2 days. The reaction m xture was cool ed down, nethanol renoved in vacuo,
and the crude residue redissolved in water and acidified with 1M HCL. 15
Extraction with ether, drying (Na2SQ4) and concentrati on gave the crude
product that was purified by flash chromatography. Elution with chloroform
gave unreacted 23(i) (25 % . Further elution with 2 % net hanol - chl or of orm
gave 23(ii) as a viscous oil (240 ng, 51.9 %. 111 NWR (500 WMHz,
CDC13) 8 0.51, m 2H, 0.83, m 3H, 1.1777.br t, 2H 1.36, m 4H 3.71, m
1H, 3.79, m 4.49, ABq, J= 16.6, 1H 4.61, ABq, J= 16.6 Hz, 1H, 7.18, m
4H, 7. .38y m 3H, 7.40, d, J= 9.3 Hz, 1H 7.82, d, J= 7.8 20Hz, 1H 7.83,
d J=7.8 Hz, 1H, 7.91, d, J= 9.3 Hz, 1H, 7.92, d, J= 9.3 Hz, 1H 9.25, br
s, 1H 89. Jofp solution of (S)-allylglycine (225 ng, 1.96 mml) in
benzyl alcohor"ﬁﬁ‘ﬁmg was added thionyl chloride (2 nL) and the resulting
m xture was al -0thed to pr for 16 h before addition of diethyl ether (30

m.) and extraction wt ter (3 x 30 nL). The aqueous | ayer was
concentragpd: d'uu,e th 2M sodi um bi carbonate (20 nL), and extracted
Wi th EKﬂF?SHﬁTﬁ MLP. The conbined organic fractions were dried and

acidified wth 1 1/ diethyl ether (2 nmL) 5and evaporated. The crude
product dissolved in a mninmal volume of MeOH and precipitated with diethyl
ether to yield the title conpound 23(iii) as a white solid (322 ng, 1.34
ol , 689§ copouh@Basipdeb@ed vid PHotpdR1,(uSEO1IMZ(38 DR.CY 1BolRarBBR)-Fmoc-2ginind(POR)-OH, (24b =
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1, usi nigridsien ‘i‘”%h amehang)- DY gme tepspuctdfey) CRpalErbey sl GOPNE4H (431 ng, 0. 65
: : . .
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This compound was prepared via Protocol 2, using 18(v) (0.30 g, 0.34 mmol) and piperidine (0.15 ml, 1.51 mmol)

N
0
10

in anhydrous acetonitrile (7 ml). Purification with 2-10% methanol:DCM gave the product 18(vi) as a thick pale
yellow oil (222 mg, 97%).

'H NMR (300 MHz, CDCl;) 6 0.88, dd, J= 6.4, 5.3 Hz, 6H; 1.28, s, 6H; 1.62, m, 9H; 2.08, s, 3H; 2.19, m, 2H; 2.53,
15 s, 3H; 2.55, s, 3H; 2.57, m, 2H; 3.14, m, 2H; 3.42, m, 1H; 3.90, s, 2H; 5.09, q, /= 7.0 Hz, 1H; 6.38, m, 3H; 6.59, s,
1H; 7.23, m, 5H; 8.00, br d, /= 8.5 Hz, 1H.



Thi s conmpound was prepared via Protocol 2, using 23(iv) (278 ng, 0.33
nmnol) to yield 32(v) as a creamsem -solid 20(144 ng, 0.23 nmmole, 70%. M
66-68C. IH NWR (300 MHz, CDC13,) 8 1.29, s, 6H 1.54, m 2H, 1.68, m 4H
1.78, t, J=7.2 Hz, 2H, 2.09, s, 3H 2.55, s, 3H 2.56, s, 3H 2.61, t, J=
6.9 Hz, 211; 3.09, m 2H, 3.16, m 2H, 3.40, m 1H 4.56, m 111; 5.14, m
4H, 5.63, s, 111; 6.33, m 2H, 7.32, m 511; 7.60, d, J= 7.8 Hz, 1H, 7.85,
d, J=7.8 Hz, 1H WMs (ES +ve)nmz 628 (100% [M+Hr. 90. 23(vi) HN N, PMC
,.NH This conpound was prepared via Prgtocol 1, using 23(v) (200 ng, 0.32
mml ) and (R)-Fnoc-Lys(Boc)-OH (151 ng, 0.32 mmol ) to afford 23(vi) as a
white Sﬂl(‘j.i (202 mg, 0.19 nmol, 59% . M 116C. 51H NWMR (300 MHz, CDC13) 8
1.41, s, é; 1.59, m 211; 1.67, m 411; 1.74, m 2H 1.95 m 411; 2.03,
s, 3H 2.50, m 4H 2.52, s,4311]; 2.55, s, 3H 3.05 m 2H 3.18, m 211;
3.98, m 111; 4.20, m 2®S42% m 1H 4.51, m 1H, 4.59, m 1H 5.03, m
411; 5.64, m 1H, 6.25, m.N811; 7. m 1111; 7.45, m 111; 7.55, d, J=

7.8 Hz, 2H, 7.72, d, J= 7|8 Hz, 2 ES + mz 1078 (109 M+11]; 288
(i60y gafiry s i NBJNH 2 (ES +ve) mz (109 [M11]

Boc This conpound was prepared via

Pr ot oco 3 N , 0.19 mmvol) to yield 23(vii) as a cream
oil (157 ng| 0.1 |8, ®3%. 111 NWR (300 MHz, CDC13) 8 1.31, s, 6H
1.42, s 017;35 411; 1]72, m 4H, 1.80, t, J= 6.3 Hz; 1.89, m 211;
HN.
Boc

This compound was prepared via Protocol 1, using 18(vi) (0.11 g, 0.16 mmol) and 6(vi) (0.10 g, 0.16 mmol) in
anhydrous acetonitrile (5 ml) with EDCI (0.04 g, 0.21 mmol) and HObt (0.03 g, 0.24 mmol). Purification with 2-5%
5 methanol:DCM gave the product 18(vii) as an off-white solid (131 mg, 64%).

'H NMR (300 MHz, CDCl;) § 0.46, dd, J = 18.25, 6.4 Hz, 6H; 0.78, m, 2H; 0.89, m, 8H; 1.18, m, 14H; 1.42, s, 9H;
1.64, m, 8H; 2.08, s, 3H; 2.58, m, 10H; 2.79, br s, 1H; 2.91, m, 2H; 3.19, m, 1H; 3.92, m, 5H; 4.43, m, 3H; 4.79, m,
1H; 5.10, m, 1H; 6.25, m, 3H; 7.27, m, 12H; 7.91, m, SH. MS (ES +ve) m/z 1291 (28%) [M+H]"; 646 (67) [M+H]*";
83 (100). HRMS (ES +ve) for C73HgsNgOq;S, calculated 1291.6841, found 1291.6835.

10 Compound 18
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This compound was prepared via Protocol 3, using 18(vii) (132 mg, 0.10 mmol) and TFA:TIPS:H,0 (95:2.5:2.5) (2

ml). Precipiation from methanol using ether (3 times) gave the product 18 as an off-white powder (57 mg, 62%).

'H NMR (300 MHz, CD,0D) 6 0.52,dd, /= 16.1, 6.4 Hz, 6H; 091, m, 8H; 1.19, m, 5H; 1.57, m, 10H; 2.78, m, 2H;,

15  3.17,m, 2H; 3.30, m, 2H; 3.49, q, J = 7.0 Hz, 2H; 4.04, m, 4H; 4.53, ABquart, J= 14.1 Hz, 1H; 5.17, m, 1H; 7.08,
m, 2H; 7.25, m, 9H; 7.49, dd, J = 17.3, 9.0 Hz, 2H; 7.89, m, 2H; 8.01, dd, /= 9.1, 2.6 Hz, 2H. MS (ES +ve) m/z 925
(4%) [M+H]"; 463.5 (100) [M+HJ*".



2.10, s, 3H 2.15, m 211; 2.47, m 2H, 2.56, s, 311; 2.58, s, 3H 2.62, m
2H, 3.05, m 211; 3.22, m 211; 3.36, m 111; 154.61, m 211; 5.09, m 411;
5.63, m 111; 6.44, m 3H, ; 7.32, m 511; 7.58, d, J= 7.2 Hz, 111; 8.00,
d J=7.2 Hz, 1H M5 (ES +ve) nmz 856 (100% [M+11]+. 91. 23 (viii) H HN
N. PMC __ NH This conpound was prepared via Protocol 1, fromacid 23(ii)
with the 23(vii) (80 ng, 94 nop. Purification by radial chronmatography

(1- 2% et hanol - chl orof orm gave the product 23(viii) (94 ng, 79% . 51H NWMR
(500 MHz, CDC13) 8 0.48, m 2H, 0.85, mg 6H, 1.28, s, 6H, 1.41, s, 9H
1.32, m 12H, 1.76, br t, 3H 2.09, s, 3H 2.55, s, 3H, 2.57, s, 3H 2.56,

M 4H  @Qksis HcoSipollzo3- 09, M 2H 3.67, m 1H 3.81, m 1H 4.12, m 1H;
4. 43, %L—J—Izr'ﬁ—ﬂz—q, . 1H 4.51, ABg, J = 14.4 Hz, 1H 4.41, m 1H 4. 60,
m 1H #$4, b s, 1H 5.06, m 2H, 5.09, ABg, 1H, J= 12.5; 5.18, ABg, 1H,

J=12.5; 5.68, m 1H 6.19, br d, J= 7.0 Hz, 1H, 6.26, br s, 2H 7.25 m
7H, 7.43, 1H%d, J= 9.0 Hz; 7.85 m 2H 7.95, d, J= 9.0 Hz, 2H M5 (ES

+ve) m;mm@éj\é [ MEHr . 10 Conpound 23 e e HNNH3 CI NH Thi s conpound
was prepared_via tocol 3, using 23(viii) (80 ng, 62.6 wnol). Standard
wor k- up gave product 23 as a creamcrystalline solid (40 ng, 65%. 1H
NI\/R(500 MHz, O-d6é) 8 0.57, m 2H 0 90 m 3H, 1.33, m 11H 2.39, br

S, 5 2H; 4H 3.76, m 1H 3.87, m
1H, N 2}2}) B%(L)g’nhf By & mgbfr%g“m%} BoEHm ?ﬁfboaw (B mgys0 H’;"“Ogﬁ, acgong$30 ) w5 g 5
Hz, 51H; adZed®enzyldbyomide=£0.84 1, Hr mmalH The7re@Ting snlutidOivhs hatdd 4y refinx oddrhight b&dre baing 2H;

8. 0 2, r@oolgtt'ﬁlté}@ aﬁcE@ap"éYa?e}l tchrﬁles%.lﬁle Qeéllﬁt%it TJSMCJ_\ILI;’S su%ﬁZtec( tgy(ags}l C&W(!T"ﬂ()%laf'égraph%%ver

silica, eluting with 5% ethyl acetate/hexane to first remove benzyl bromide, then with DCM to yield the product 19(i)
as a white solid (351 mg, 99%).

'H NMR (500 MHz, CDCL3) § 1.46, s, 9H; 3.12, m, 2H; 4.68, m, 1H; 5.15, ABq, J = 12.3 Hz, 1H; 5.16, m, NH;
10 5.19, ABq, J = 12.3 Hz, 1H; 7.09, m, 2H; 7.25, m, 3H; 7.32, m, 2H; 7.36, m, 2H. MS (ES +ve) m/z 401.1 (40%)
[M+HCOOH]"; 378.1 (20) [M+Na]; 356.1 (25) [M+H]"; 300.0 (60) [M+H-C,H;]"; 256.0 (100) [M+H-BOC]".

19(ii)
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To 19(i) (346 mg, 0.973 mmol) in DCM (2 ml) was added TFA (2 ml) and the resulting solution stirred at room
15 temperature for 3 hrs. The solution was then diluted with DCM (5 ml) and washed with sat. sodium bicarbonate
solution until the washings were basic. The organic layer was then dried (MgSOy), filtered and evaporated to

dryness to yield the desired product 19(ii) as a colourless oil (203 mg, 82%).

'H NMR (500 MHz, CDCl;) 8 1.54, s, NHy; 2.78, dABq, J; = 13.5 Hz, J, = 5.5 Hz, 1H; 2.96, dABq, J; = 13.5 Hz, J,
=7.5 Hz, 1H; 3.65, m, 1H; 5.00, ABq, J = 12.3 Hz, 1H; 1.56, m, NH; 5.03, ABq, J = 12.3 Hz, 1H; 7.02, d, J = 6.9
20  Hz, 2H;7.15, m, 8H. MS (ES +ve) m/z 256.1 (100%) [M+H]".

19(iv)
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Synt hesi s of Conmpound 24 24(i) Brononethyl cycl obutane (200 gl, 1.75 mmol)
was added to a m xture of 1,1'-binaphth-2,2"-diol (500 ng, 1.75 5 mml),
pot assi um carbonate (1.00g, 7.27 nmol) and acetone (10 nl). The m xture was
stirred at reflux for 18 h, and then cool ed down and concentrated in vacuo.
The crude product was purified by flash chromatography with 1-4% et hyl
acetate-petrol as eluent to give the product 24(i) as a viscous oil (300
ng, 499% . 1H NWR (500 MHz, CDC13) 5 1.52, m 6H 2.43, m 1H, 3.92,
m 2H, 4.95, s, 1H 7.06, d, J—83H201H 7.28, m 6H 7.43, d, J= 8.8
Mz, 1H; 7.84, d, J= 7.8 Hz, 1H, 7.88, &> J= 9.3 Hz, 1H 7.89, d, 1H, J= 8.3
Hz; 8. Ofhis dﬂmp@llﬂd 9as3prdddidd in ﬂzdd sted¥} (Thd Jirst step b@r Bdtbdo) 1 (u'Bﬁg) 1971, (2Q0 85 Mshnol) and

met hanol!' ogc% q%(%fn&%%b@gplgi 298%@1”@0? 18 ﬁl@ pgﬁﬁr&e&e% Lﬁ)QeQur&r 157(1'11? armtle } faﬁlg goh or

br omoacet e m xt tirre
2 days.(57Pee. MSHER +Y5hmﬁ1 0% HD if@apri@rserd@m mww&wpf?téﬁ*ﬁf}mc?rwm%@uo
and t heefdudQesieSiodigéunt edlivesalwaeholid(1¥ah€ BB R sepd).di fied with 1M HO
Extraction with ether, drying (Na2SO4) and concentration gave the crude
pr oduct'HiNmit (SeastHpUrDdL) 8d.3bys, dH; asﬂn nchﬂmatxcngrxa,m%/l 8@ Migt i 230 2URtsh3HL A %8, s, 3H;

met han d | id,-300 5

w NI\/ROquODCB%O a%ﬁ‘i :&%‘3%95% ¥ﬁ433 %?fég SS&OH%?_P 122%% 1}&’“3 15 AZB@J 122
1H, 4. EB_Z 1EKBef 1 1. 1YH; 399, 1161 56.piflz, 2!11 695, maEg 7324, 331:7 %ds’ 1&8 Hz NIBMSdES ﬂve) ’8/25
Hz, 2H;67~7_9(2190%)r[M+ﬁﬁ 7.43, d, J=8.8 Hz, 1H 7.87, d, J= 7.0 Hz, 2H
207.94, d, J= 8.5 Hz, 1H 7.96, d, J= 8.8 Hz, 1H 93. 24(iii) H HN N, PMC
“NH  Th®e) conpound was prepared via Protocol 1, using 24(11) and 23(viii)
(110 ngy, 117 ginol). Purification by radial chromatography (1-3%

met hanol - DCM) gave the pgedutt 24(| ii) (80 ng, 55% . 51H NMR (500 MHz,
CDC13) 8 0.79, m 2H O. 94Ynf FIH, 1.28, s, 6H 1.41, s, 9H 1.38, m 12H
1.76, br t, 3H, 2.09, 2.29, m 1H 2.55, s, 3H 2.57, s, 3H 2.54,
m 4H; ) %08/? H 3.80, m 1H 3.97, m 1H 4.09, br s, 1H

4.41, 1 ABq, J= 14.5 Hz, 1H, 4.42, m 1H, 4.59, m
1H, 4. 82 %/\ﬂ/ A@ ABq, J= 12.5 Hz, 1H 5.18, ABqg, J=
12.5 Hz H.© 6.2 . 7.25, m 7H, 7.43, d, J= 8.8 Hz, 1H
7. 84, 7. 86, J=8.8 Hz, 1H, 7.93, d, J= 9.3 Hz, 1H
7.94, MS (ES
HN,
10 Boc

This compound was prepared via Protocol 1, using 6(vi) (122 mg, 0.190 mmol) and 19@iv) (140 mg, 0.207 mmol) to
yield 19(v) as a white solid (197 mg, 71%).

'H NMR (300 MHz, CDCls) § 0.48, d, J = 6.2 Hz, 3H; 0.54, d, J = 6.2 Hz, 3H; 0.78, m, 2H; 0.89, m, 2H; 1.20, m,
8H; 1.43, s, 9H; 1.58, m, 1H; 1.78, dist t, 2H; 2.12, s, 3H; 2.60, s, 3H; 2.61, s, 3H; 2.62, m, 2H; 2.90, m, 3H; 3.06, m,

15 2H;3.19,m, 1H; 3.88, m, 1H; 4.06, m, 2H; 4.37, m, 1H; 439, ABq, J= 6.6 Hz, 1H, 4.52, ABq, J= 6.6 Hz, 1H; 4.86,
m, 1H/NH; 5.10, ABq, /= 12.3 Hz, 1H; 5.18, ABq, J= 12.3 Hz, 1H; 6.19, d, J = 7.3 Hz, NH; 6.35, br s, NH; 7.22,
m, 8H; 7.33, m, 9H; 7.45, d, J = 9.1 Hz, 1H; 7.85, d, J = 8.2 Hz, 1H; 7.88, d, J = 7.9 Hz, 1H; 7.96, d, J = 8.7 Hz,
2H. MS (ES +ve) m/z 1301.8 (100%) [M+H]".

Compound 19

® ©
HNYNHg cl

NH

O/\r(N R, (R) NM]\

S

20 N ol



10+ye) mz 1250 (100% [M+H]. Conpound 24 e e HN NH3 CI NH This conpound
was prepared via Protocol 3, using 24(111) (70 ng, 55.98 gnol). Standard
wor k- up gave the product 24 as a creamcrystalline solid (35 ng, 65%. 151H
NVR (300 MHz, DMSO-d6) 8 0.97, br s, 1H 1.15, br s, 1H 1.45 m 10H
2.10, s, 1H, 2.45, m 5H, 2.66, br s, 1H 3.07, br s, 3H 3.99, m 3H
4.34, m 4H, 5.09, m 4H 5.73, br s, 1H 6.03, m 3H, 7.29, m 8H 7.57,
m 2H 8.01, m 4H, 8.19, br s, 1H, 8.41, br s, 2H M (ES +ye) niz 884
(95% [ M+H +; 443 (100) [M+2H 2+. 94. gpynthesis of Conmpound 25 25(i)
1- Brono- 2- et hyl propane (190 pil, 1.75 mmol) was added to a m xture of
1, 1' - bi Héptermpeupd paspiipypd (GRyotoen) 3, uging7 (V) 5198ms) 0 148 ol isld i ag air bwiiteeolidA1230g,
7.27 nmmg ks@nd acetone (10 ml). The mixture was stirred at reflux for 42 h,
and then cool ed down and concentrated in vacuo. The crude product was
puri fi e'd NoyR fIoasitizoty,0nRE @4, aphye.ailt, hH10.5%4, et=Hoyd HABKR0B0 am, 268 1.0d, mazH;al20ant
to give,t. ! i V4 SCOUS,. Qi 0 79 Furt her Ition
wth 108 Enah Sl Aokl Lo, St SERRL 2, of D PO AT Hhe, ol Y AR m 1l
11- P NVR ER60L P 7-Epa 85 B 7omeBl 741, dgL=8.0¢1z-HH 731 d. § =@, Hagl 1H; F8SemeH: 7.98 H;
1. 77, naist & b1 ME (BS s+vdl /2266 (1606 A81+HPT 4639 (0OM-+2HP09, d, J= 8.4 Hz; 7.30, m
6H, 7.44, d, J= 9.3 Hz, 1H, 7.87, d, J=8.1 Hz, 1H 7.91, d, J= 8.4 Hz, 2H
8.01, dSynthesisHf Aldmpouid2025(ii) To 25(1) (280 ng, 0.82 mmol) in nethanol (10
m ) was added potassium carbonate (500 ng, 3.63 mmol) and 15 bronvacetic
acid (9 ng, 3.27 mol) and the mixture stirred at reflux for 4 days. The
reaction m xture was cool ed down, nethanol renoved in vacuo, and the crude
resi due rq;pi solved in water and acidified with 1M HC1l. Extraction with
et her, &by ¢Na2SO4) and concentrati on gave the crude product which was
purified b | ash chromat ography. Elution with 4% ethyl acetate:petrol gave
unreacted 25(1) (150 ng, 549 . Further elution with 10% net hanol : DCM gave
t hd Opr dutemigs {-Fyclop¢ntd® carbpxy!819¢id (B0 g, 10. TWRGBO R NylzacetGDGE3)10 8l . whd addbd J=
6.5 HZ1tetx§Héth anﬁgmiugv g&rﬁxiZe S&ntlikydraéwi90]m£$.ﬂ4 IHﬁnolﬁl) |;1|;1d @ic Ql%qturéo‘ggred ‘Atzrogm %m g'aéreHZ’
1H, 3.83, ABq, J= 6.5, 9.5 Hz,” 1H 4. ABg, J= 17 Hz, 1H 4.71, Aéq1 J=
16 Hz, UHifhthepci jad gissolyed. Bocgnipygride3Pne, 37 mol) yasglien affed apg theyregpefant golutipn sigred
Hz, 1Hforfo8AaysdThekslv@it WadHhen 2dbved afiSthe @sultdrr rdBidbe fdztitiod. between water and ether. The
aqueous layer was washed with an additional portion of ether and then acidified with solid citric acid to pH 3-4. The
15 aqueous layer was then back-extracted with ethyl acetate (3 x 15 ml), before being combined, dried (MgSO,), and

evaporated to dryness to yield 20(i) as a pale yellow oil (101 mg, 57%).

'H NMR (300 MHz, CDCly) § 1.44, s, 9H; 1.78, m, 4H; 1.96, m, 2H; 2.29, m, 2H; 5.06, br s, NH; 10.19, br s,
COOH.

20(ii)

b 0
Boc” N&OAQ
20

To 20(i) (120 mg, 0.523 mmol) and potassium carbonate (178 mg, 1.29 mmol) in acetone (25 ml) was added benzyl

bromide (0.1 ml, 0.920 mmol). The resulting solution was heated at reflux overnight before being cooled, filtered

and evaporated to dryness. The resultant residue was subjected to flash column chromatography over silica, eluting

with 5% ethyl acetate/hexane to first remove benzyl bromide, then with DCM to yield the product 20(ii) as a
25  colourless oil that solidified to a white solid upon standing (173 mg, 96%).

'H NMR (500 MHz, CDCL;) & 1.37, s, 9H; 1.74, m, 4H; 1.91, m, 2H; 1.20, m, 2H; 5.08, br s, NH; 5.13, s, 2H; 7.30,
m, SH. MS (ES +ve) m/z 320 (50%) [M+H]"; 220 (100) [M+H-BOCT".



95. 25(iii) HHN N, PMC NH This conmpound was prepared via Protocol 1,
using 25(ii) with 23(viii). Purification by radial chromatography (1-4%
nmet hanol : DCM gave the product 25(iii) (90 mg, 70%. 51H NMR (500 MHz,
CDC13) 8 0.43, d, J= 7.0 Hz, 3H, 0.49, d, J=6.0 Hz, 3H 0.77, m 2H, 0.93,
m 1H 1.28, s, 6H 1.41, s, 9H 1.45 m 7H 1.76, br t, 3H 2.08, b s,
2H, 2.54, s, 3H 2.56, s, 3H 2.56, m 4H 2.95 m 2H, 3.13, m 1H 3.60,
m 1H, 3.81, m 1H 4.07, br s, 1H, 4.40, ABq, J= 14.5 Hz, 1H, 4.50, ABq,
J=14.5 Hz, 1H, 4.40, m 1H, 4.57, m 1gp 4.83, b s, 1H 5.03, m 2H 5.009,
ABq, J= 12.5 Hz; 5.18, ABq, J= 12.5 Hz; 5.63, m 1; 6.20, m 3H, 7.26, m
7H, 7.42068, J = 9.5 Hz, 1H 7.85 m 2H, 7.94, d, J = 9.0 Hz, 2H WM (ES
+ve) 1260 (35% [M+Na]; 1238 (15) 10[ M+¥H] +. Conpound 25 e e HN NH3 CI NH
Thi s conmpoun®l was prepared via Protocol 3, using 25(iii) (70 ng, 56.5

i anol ) t&Ngi roduct 25 as a creamcrystalline solid (30 ng, 56%.
151H NWR ( 0D 8 0.52, d, J=6.2 Hz, 3H, 0.57, d, J= 6.6 Hz, 3H
0.87, m 2H, 0.96, br s, 1H 1.13, m 1H, 1.62, m 4H, 1.28, m 2H, 2.57,

m 2H  ZoB896i) R0 fg, 033 maod 2 DOV (B , d e rshiti H obedds b S
1H 4.4 ns)gl}t ng 89, rﬁ?,, RO %?s a‘%ﬁe‘zgﬁ m5n.ﬂ%§fd t%srgi]‘““il%‘?&‘ﬁ@“ "}%t 5
5.10, ABGPOIHC (GO0 Bing The soluion yas then difuted ith gthylgeetate (S mi) 2nd waghebwith spt. 3qtiun,
7H; 7. 4Picarbionatd soigtid vl thd Mashingd 4verechasid =Th8 . obgatriz laydHvas 7th@ldried ,(MESO,Y,. fitetdd ,and H;

8.03, devadiifiodio Mmes@blictBhe (ESed Y8BT @ (ARYA. LMEH (10437 £200) [ M¥211] 2+,
96. Synt Ree e @%E%u%h %%%dep\(ﬁ’ gy (G M nodE 650300 | ]

'H NMR (500 MHz, CDCls) § 1.58, m, 2H; 1.67, s, NHy; 1.73, m, 2H; 1.84, m, 2H; 2.08, m, 2H; 5.12, s, 2H; 7.32,
m, SH. MS (ES +ve) m/z 219.9 (100%) [M+H]".

20(v)

H
HNQT/N\PBF

NH

?J/HO
HzNﬂﬁfﬂ/ﬁiiif\o’“\[::j
10 °

This compound was prepared in two steps. The initial coupling via Protocol 1, using 20(iii) (100 mg, 0.456 mmol)
and Fmoc-(D)-arg(Pbf)-OH (296 mg, 0.456 mmol) to yield the Fmoc protected precursor 20(iv) as a white foamy
solid (MS (ES +ve) m/z 850 (100%) [M+H]"). This precursor was then deprotected via Protocol 2 to afford the
desired compound 20(v) as a white solid (152 mg, 53% two steps).

15 'H NMR (500 MHz, CDCl;) & 1.44, s, 6H; 1.46, m, 2H; 1.63, m, 2H; 1.76, 4H/NH,; 1.93, m, 2H; 2.07, s, 3H; 2.24,
m, 2H; 2.50, s, 3H; 2.58, s, 3H; 2.93, s, 2H; 3.20, m, 2H; 3.87, m, 1H; 5.08, s, 2H; 6.37, br s, NH; 6.42, br s, NH;
7.28, m, 5H; 7.52, s, NH; 7.75, m, NH. MS (ES +ve) m/z 628 (100%) [M+H]".

20(vi)

HN N
N~ PR
NH

O, it D s
o o PR <o
0 (0]
oSl
1( HN\Boc
20 This compound was prepared via Protocol 1, using 6(vi) (100 mg, 0.155 mmol) and 20(v) (141 mg, 0.224 mmol) to
yield 20(vi) as a white solid (123 mg, 63%).



S. -, Bronopentane (216 pl, 1.75 mmol) was added to a m xture of

1,1 -binaphth-2,2"-diol (500 ng, 1.75 mmol), 5 potassium carbonate (1.00g,
7.27 mmol ) and acetone (10 nl). The m xture was stirred at reflux for 18 h,
and then cool ed and concentrated in vacuo. The crude product was purified
by flash chromat ography with 1-4% ethyl acetate:petrol as eluent to give
the product 26(i) as a viscous oil (380 ng, 619%. I FI NMR (500 MHz,
CDC13) 80.66, t, J=7 Hz, 3H, 0.96, m 2H 1.03, m 2H, 1.43, m 2H 3.95,
m 211; 4.94, s, 1H 7.05, d, J= 8.5 Hgg 1H 7.28, m 6H, 7.42, d, J= 9.0
Hz, 1H, 7.83, d, J= 8.5 Hz; 7.87, d, J= 9.0 Hz, 2H 7.98, d, J= 109.0 Hz,
1H. 26(&EWMRT@026ﬁHﬁX028®4m@-16682ﬁnﬁbWP2MhJﬁéﬂﬁénﬁiOG&QLﬁH)O%b@,éﬂdéa ,

pot assi Hin; gark tb@ln@ﬁﬁs (35094479,31{31 @Smrmph 96, BSh; tzro@rmﬁﬁ@tn Gn, 861 2Chs (3, 91, 5, 3u27
mmol ) and the mxture stirred reflux for he reaction mxture

was coot¥d® 1% ddvin’Hrier H%lﬁHl 347 %%8187 P VS, m&ﬁd“ h@ TF §d& " &4 Yide™ U
r edi ssod.o7eg 2Hp. Mad, G = 620k, BH| @25 brasdNKyi 7t 1h, d N=BGHz, BXt7r1ack 7 oR.5\kzt 1H; é26 er, 10H;

dr y f5ng M&a@%)l Tl S8 %m%eﬁtfsaﬁiz% L ih@4 % Y Ar pGuGly ﬁzhﬁ& 78S, PUbiof ed

| ash r omat og rg{) tion W th 4% ethyl acetate:petfol’ gave
unr eact uMPEES Jve[ 15 Sﬁﬁloo‘]éll[%*m Further elution with 10% et hanol : DCM gave

the desjred conpound 26(11) as a viscous oil (100 ny, 31%. 111 NWR
(500 Mﬁ",‘“" ’@)D 8 0.53, t, J=7.5 Hz, 3H 0.79, m 4H 1.35 m 211; 3.88,
m 1H, 4.05, m 1H 4.55, ABq,,2Q0J= 16.5 Hz, 1H, 4.74, ABgq, J= 16.5 Hz, 1H;
7.14, dd, J= 8.5, 2.5 HzWNJHHs7cP25, dd, J=5.5,5.5 Hz, 1H, 7.33, d, J= 9.5
Hz, 111; 7.36, m 311; 7.4@, d, J= 7.46 Hz, 1H 7.89, d, J= 8.0 Hz, 1H;
7.98, d, J= 8.5 Hz, 1H /97 26(|||)HHNN PMC NH

gttty
SSavaY

NH3 CI

This compound was prepared via Protocol 3, using 20(vi) (110 mg, 0.088 mmol) to yield 20 as an off white solid (83
10 mg, 97%).

'H NMR (500 MHz, CD;0D) § 0.51, d, J = 6.5 Hz, 3H; 0.57, d, J = 6.5 Hz, 3H; 0.95, m, 2H; 1.14, m, 2H; 1.24, m,
2H; 1.42, m, 1H; 1.57, m, SH; 1.77, m, 4H; 1.98, m, 2H; 2.12, m, 1H; 2.30, m, 1H; 2.79, m, 2H; 3.08, m, 2H; 3.95,
m, 1H; 4.14, m, 2H; 4.27, m, 1H; 4.45, ABq, J = 14.7 Hz, 1H; 4.55, ABq, J = 14.7 Hz, 1H; 5.07, ABq, J = 12.3 Hz,
1H; 5.12, ABq, J = 12.3 Hz, 1H; 7.06, t, J = 9.3 Hz, 2H; 7.20, m, 2H; 7.34, m, 7H; 7.47, d, J = 8.9 Hz, 1H; 7.55, d,

15 J=9.0Hz 1H; 7.89, d,J = 8.3 Hz, 1H; 7.92, d, J = 8.3 Hz, 1H; 8.01, d, J = 8.9 Hz, 1H; 8.02, d, J = 8.9 Hz, 1H.
MS (ES +ve) m/z 900 (5%) [M+H]"; 450.7 (100) [M+2H]>.

Synthesis of Compound 21

21()

H O

20  To Boc-1-amino-1-cyclohexane carboxylic acid (168 mg, 0.69 mmol) and potassium carbonate (691 mg, 5.00 mmol)
in acetone (30 ml) was added benzyl bromide (0.17 ml, 1.40 mmol). The resulting solution was heated at reflux
overnight before being cooled, filtered and evaporated to dryness. The resultant residue was subjected to flash
column chromatography over silica, eluting with 5% ethyl acetate/hexane to first remove benzyl bromide, then with

DCM to yield the product 21(i) as a colourless oil (226 mg, 98%).



Thi s conmpound was prepared via Protocol 1, using 26(ii) with 23(viii) (80
nmyg, 94 nnol). Purification by radial chromatography (1-4% nethanol: DCM
gave the desired product 26(iii) (110 ng, 959 . 51H NMR (500 MHz, CDC13) 8
0.54, d, J=7.2 Hz, 3H 0.83, m 7H 1.27, s, 6H 1.41, s, 9H 1.33, m 8H
1.76, br t, 3H 2.08, br s, 3H 2.54, s, 3H, 2.56, s, 3H, 2.53, m A4H
2.90, m 2H, 3.06, m 4H, 3.85, m 1H 4.00, m 1H, 4.08, br s, 1H, 4.40,
ABg, J= 14.5 Hz, 1H 4.52, ABq, J= 14.5 Hz, 1H, 4.54, m 2H 4.85, br s,
1H, 5.05, m 2H 5.15, ABq, J= 12.0 Hz,gqlH 5.17, ABq, J= 12.0 Hz, 1H
565m1H623 m 3H 7.11, d, J= 8.3 Hz, 1H715dJ—83Hz 1H;
7.26, mHNMRI(507 M, CRoL) § .28 nQ BHHZS, 79183 42y, 2BH. 587 mOBY; 149, nR BH; IMB, H2F; 4\8@)sn1 z

1252 (1089 25, Nh
ot opar et 2 prn TSz Smﬁﬁ‘?mg 1:'9 B S s L A S0

gave t hd®pBaudt HZCGHQSZ%‘WM gﬂal line solid (45 ng, 65%. M5 (ES
+tve)ni z %@6 (70% [ M-H] +; 444 (100) [ M+2H 2+ 98. Synthesis of Conpound 27
27(1) ? rono- 2, 2- di net hyl propane (220 gl, 1.75 mmol) was added to a
m xt ure of 33 1' bi napht h-2,2' -diol (500 nmg, 1.75 5 mwol), potassium

car bonatim lo 7.27 mol ) and di net hyl formam de (10 ml). The m xture was
stirred 7 days, and then cooled down and acidified with diluted
hydrsochl aC| The m xture was diluted with water and extracted with

et her. The cr ude product was purified by flash chromat ography with 1-4%
et hyl dexidl @1pmt,r0xs4 amop iuBOM (2 él)gias @ddelt 8F pI DA @lid Be (eal)ltn@solaudﬁisﬁmus roQdinl

ET]SOZEP telﬂr;%x/‘)uresfor 3 hrs. The 6?:)lutlogI was i’hg ?Ngg (xgtg %Z% r&!?%l\%)slia WQt]? so§1hm %EI?BIB?—?&%

7. 35, rﬁ)lugﬂq’ unt;l’ tgg_ waﬂmgs\] werg bpqzc Thq_prga;mcglgyer yas then qd|2(Mg§@.r) fyltegg anca evag(ﬁatgl 1]
Hz, 1H.dryAdss tol yeld the dE6lred priotiyet 186 adepaleQGeldd oMM Jng] ®ogyet hanol (10 m) was added
pot assi um carbonate (1.00 g, 7.27 mmol) and bronopacetic acid (560 ng, 4.03
nmdD)  aAHNMERESOMMELLEECIS Bilsp.anl 62t 1.56H1, b, 17ar s, Neig.1.8The, 2He 8.06,is0aH; IM2Ktrhl 58, MES

cool ed (g5 tve) m/z 234.0 (100%) [M+HT".

21(iv)

HN\\I/ “PMC

o
HzNﬁ)\n/ Nii‘\O/\Ej
0

This compound was prepared in two steps. The first step via Protocol 1, using 21(ii) (115 mg, 0.49 mmol) and

15 Fmoc-(D)-arg(Pmc)-OH (318 mg, 0.48 mmol) to yield the Fmoc protected precursor 21(iii) as a white foamy solid
(402 mg, MS (ES +ve) m/z 877.9 (100%) [M+H]"). This precursor 21(iii) (200 mg) was then deprotected via
Protocol 2 to afford the desired compound 21(iv) as a white solid (141 mg, 87% two steps).

'H NMR (500 MHz, CDCl3) & 1.30, s, 6H; 1.58, m, 10H/NH,; 1.79, dist t, 2H; 1.90, m, 2H; 2.10, s, 3H; 2.57, s, 3H;
2.58, s, 3H; 2.62, m, 2H; 3.14, m, 4H; 3.44, m, 1H; 5.06, ABq, J = 12.6 Hz, 1H; 5.09, ABq, J = 12.6 Hz, 1H; 6.41,
20 m, NH; 7.29, m, 5H; 7.80, s, NH. MS (ES +ve) m/z 656.3 (100%) [M+H]" .



15 down, nethanol renoved in vacuo, and the crude residue redissolved in
water and acidified wwth 1M HCL. Extraction with ether, drying (Na2SO») and
concentration gave the crude product that was purified by flash
chr omat ogr aphy. Elution with 10% net hanol : DCM gave the acid 27(ii) as a
viscous oil (85 ng, 92% . 1H NWR (500 MHz, CDC13) 8 0.50, s, 9H 3.51, ABq,
J=8.0 Hz, 1H, 3.66, ABg, J= 8.0 Hz, 1H, 4.52, s, 2H 7.20, m 4H, 7.32, m
3H, 7.38, d, J=9.0 Hz, 1H, 7.85, d, J=8.5 Hz, 2H 7.93, m 2H 99.
27(iii) HHN N, PMC NH This conpound wgs prepared via Protocol 1, using
27(1i) and 23(viii) (82 ng, 96 nop. Purification by radial chromatography
(1- 3% ngjfyanol : DCM) gave the product 27(iii) (73 ng, 61%. 511-1 NMR (300
MHz, CDC13) 5 0.47, s, 9H 0.80, m 2H, 0.91, m 1H 1.28, s, 6H, 1.41, s,
9H, 1.40, m 6H, 1.77, br t,n3H, 2.08, s, 3H 2.54, 4H 3.11, m 4H, 3.48,
ABg, J= 8.1Hz, 1H 3.72, "M8qeie 8.4 Hz, 1H 4.08, br s, 1H 4.49, m 4H
4.84, br s, 1H 5. 03, nlifmﬁ 5.09, ABq, J= 12.3 Hz, 1H, 5.18, ABqg, J= 12.3

5 3

8

m 1H, 6.1 d, J= 7.2 Hz, 1H 6.30, br s, 2H 7.27, m 7H
; 5 9m 2H 7.94, d, J= 8.7 Hz, 2H. M5 (ES +ve)

mz 125 AL ’[\w N Cort 2{ 0 O HN NH3 ci NH This conpound was
prepared vi a ) (60 ng, 47.9 nop. Standard work-up
gave t hegZ proguty m crystalline solid (30 ng, 65%. 1H NWR (300
VHz, RODY A , 9H, 1.05, m 3H 1.66, m 6H, 2.52, m 2H 2.79,
br s, 2H, 3. 34 ir s, .. 15 3.55, ABg, J= 8.1 Hz, 1H 3.79, ABgq, J= 8.1

Hz, 1H 4.14, br s, 1H 4.42, m 4H 4.86, br s, 1H 5.11, m 4H 5.73, m
1H, 7. 3ihjs cddfdundfwa Prepaied vikPrddocdl 1ising 3dv); (128 .n€E20.190, mmbb a8d 21 (ki(14020E, 0. MSB ) sV e)

%223?7 eﬁc?ﬂ&aslaMﬂte 011}(16§mg,6§%90) [ MF21- 1] 2+. 100. Synthesis of Conpound

5 M NMR (300 MHz, CDCl5) & 0.49, d, J = 6.4 Hz, 3H; 0.54, d, J = 6.4 Hz, 3H; 0.78, m, 2H; 0.92, m, 2H; 1.20, m,
6H; 1.29, s, 6H; 1.44, s, 9H; 1.53, m, 2H; 1.77, m, 3H; 1.89, m, 1H; 2.09, s, 3H; 2.55, s, 3H; 2.57, s, 3H; 2.59, m, 2H;
2.89, m, 2H; 3.09, m, 2H; 3.89, m, 1H; 4.04, m, 2H; 4.36, ABq, J = 14.6 Hz, 1H; 4.42, m, 1H; 4.54, ABq, J = 14.6
Hz, 1H; 4.80, m, NH; 5.06, s, 2H; 6.14, br s NH; 6.36, br s, NH; 7.26, m, 12H; 7.44, d, J = 9.1 Hz, 1H; 7.84, d, J =
8.9 Hz, 1H; 7.86, d, J = 7.9 Hz, 1H; 7.92, d, J = 8.8 Hz, 1H; 7.95, d, J = 7.6 Hz, 1H. MS (ES +ve) m/z 1280.3
10 (100%) [M+H]".

Compound 21
® o
HNYNH3 i
NH
N@R
w “{Wé“ ge

NH; CI

This compound was prepared via Protocol 3, using 21(v) (106 mg, 0.083 mmol) to yield 21 as an off white solid (35
mg, 43%).

15  'HNMR (300 MHz, CDs0D) § 0.50, d, J = 6.4 Hz, 3H; 0.56, d, J = 6.4 Hz, 3H; 0.94, m, 2H; 1.18, m, 3H; 1.57, m,
13H; 1.94, m, 5H; 2.78, m, 2H; 3.08, m, 2H; 3.93, m, 1H; 4.12, m, 2H; 4.30, m, 1H; 4.42, ABq, J = 14.6 Hz, 1H;
4.54, ABq, J = 14.6 Hz, 1H; 5.02, ABq, J = 12.3 Hz, 1H; 5.09, ABq, J = 12.3 Hz, 1H; 7.06, dist t, 2H; 7.20, dist t,
2H; 7.32, m, 7H; 7.44, d, J = 8.8 Hz, 1H; 7.53, d, J = 9.1 Hz, 1H; 7.90, dist t, 2H; 8.00, d, J = 9.1 Hz, 1H; 8.01, d, J
=9.1 Hz, 1H; 8.09, s, NH. MS (ES +ve) m/z 915.0 (10%) [M+H]"; 457.9 (100) [M+2H]**.



2- Bronoet hyl benzene (240 111, 1.75 mmol) was added to a m xture of

1,1 -binaphth-2,2"-diol (500 ng, 1.75 mmol), 5 potassium carbonate (1.00g,
7.27 mmol ) and acetone (10 nl). The m xture was stirred at reflux for 18 h,
and then cooled down and filtered. The crude product was purified by flash
chromat ography with 1-4% ethyl acetate:petrol as eluent to give the product
28(1) as viscous oil (250 ng, 37% 1H NMR (300 MHz, CDCl1l3) 5 2.69, m 2H
4.12, m 2H, 4.90, s, 1H 6.76, m 2H, 7.02, m 4H, 7.26, m 7H 7.89, m
4H. 1028(ii) To 28(i) (250 ng, 0.64 mygl ) in methanol (10 m ) was added
pot assi um carbonate (1.00 g, 7.27 mml) and bronvacetic acid (560 ng, 4.03
mol ) agehitefi€ofopbi@ 28t i rred at reflux for 18h. The reaction m xture was
cool ed down, nethanol renoved in vacuo, and the crude residue redissol ved
in wat er2@@and acidified with 1M HCL. 15Extraction with ether, drying
(Na2SO4) and concentration gave the crude product that was purified by
flash Cl ratogr aphy. Elution with 10% net hanol - DCM gave the acid 28(ii) as

a Vi scod &257 mg, 899 . 1H NMR (500 MHz, CDCL3) 5 2.62, m 2H, 4.06,
m 2H, 4. 1§’ m 2H, 6.67, d, J= 7.5 Hz, 2H, 6.98, m 3H 7.15, m 3H 7.27,
m 2H; 9. 3H, 7.80, d, J= 8.5 Hz, 1H 7.89, m 3H 10.30, br s, 1H
101. 28 N, PMC ,NH This conpound was prepared via Protocol 1

usi ng 28(11)y and 1(viii) (100 ng, 115 p,nol). Purification by radial
chr omat X n N 569
E1H NNR’P(Q&%S%%D% o@' ;"1 ’éb:)%glgit E'g zgél _9%9\%]1 ’ggﬁ\ﬁﬁolyﬁggp cqullé %{3 nglg&laf édc}ed gman choqg Ji_)ot?félu/gn
9H; 51 eoTPoRRe (B undfr g, appospherejpfter stirgiyg forsan hg}].q-a s@ut@g of gyl mqnqndeg(l Q@ml -9 mqml)
4. 05, nn a&l‘dne 40 dl), waﬁhddéd'ﬁroﬁlm@%vermZ ht btriod.. 150 mlxlﬁlre \M‘sl the® h&®d a¥Bhix ovllermé}a b@meZ
éHS 95 ?ﬁnﬁ coofed éndﬁ'zltl re%a'he %)’116 éesﬁiue Wai %en \?lasg% twite mgrﬁwu c§t2ne|_zao mg%]}‘gr khe lg&xhbnieﬁ
7.90, rAreapipiextys VESevaRaededry mgsoqzyxel«;@my {owpmd oiE§Apeent f1#8 column chromatography
with 1:3 DCM/Hexane as the eluant affords the desired product 22(i) as a yellow solid (1.905 g, 53%). R¢ = 0.06
10 (1:1 hexane/DCM). The disubstituted product (4%) and starting material (7%) were also recovered.

'H NMR (300 MHz, CDCly) § 4.48, m, 2H, 5.00, m, 2H; 5.51, m, 1H; 7.13, dist d, J = 8.3 Hz, 1H; 7.28, m, 7H; 7.83,
m, 3H;7.92,d,J=9.1 Hz, 1H.

22(ii)

OO O/\H/OH

(s
(0]
(@]
SO RN
15 To 22(i) (1.91 g, 5.84 mmol) in dry MeOH (50 ml) was added potassium carbonate (8.1 g, 58.6 mmol) and
bromoacetic acid (4.05 g, 29.3 mmol). The colour of the solution changed from yellow to almost clear upon addition
of the bromoacetic acid. The solution was then heated at reflux for three hours over which time a white ppte had
fallen out of solution. The reaction mixture was then evaporated to dryness and the residue dissolved in water (50
ml). This was then washed with three 30 ml portions of ether before the aqueous layer was acidified with 3M HCL.
20  This acidified solution was then extracted with three 30 ml portions of DCM to yield a yellow solution. This yellow

solution was then dried over MgSO, before being evaporated to dryness to yield the product 22(ii) as a yellow
foamy solid (1.87 g, 83%).

'H NMR (300 MHz, CDCl;) & 4.48, m, 2H; 4.55, ABq, J = 16.7 Hz, 1H; 4.67, ABq, J = 16.7 Hz, 1H; 4.95, m, 2H;
5.65,m, 1H; 7.13, app t, 2H; 7.24, m, 2H; 7.34, m, 3H; 7.42,d, J = 9.1 Hz, 1H; 7.87,d, J = 8.2 Hz, 1H; 7.87,d,J =

25  8.2Hgz 1H;7.96,d,J = 8.8 Hz, 1H; 7.97, d, J = 8.8 Hz, 1H. MS (ES +ve) m/z 385.0 (90%) [M+H]"; 402.0 (100)
[M+NH,]".



HN e e NH3 CI  NH 10 Thi s conpound was prepared via Protocol 3, using
28(iii) (80 ng, 61.4 nop. Standard work-up gave the product 28 as a cream
crystalline solid (40 ng, 65%. 1H NWR (300 MHz, DVMBO-d6) 6 0.47, m 6H,
1.12, m 3H, 1.47, m 4H 2.07, s, 1H 2.41, m 1H 2.49, br s, 3H 2.66,
m 1H, 2.66, m 1H 3.04, m 1H 3.55 m 8H 4.26, m 4H, 5.03, m 2H
5.74, m 1H, 6.94, hr d, J= 8.4 Hz, 151H;, 7.02, br d, J= 8.4 Hz, 1H 7. 30,
m 15H, 7.51, m 1H, 7.92, m 2H 8.02, m 2H WM (ES +ve) niz 936 (100%
[M. 102. Synthesis of Corrpound 29 29( 7 Thi s conpound was prepared
via Protocol 1, using 23(yii) (121 ng, 0.14 mmol) and 1(ii) (58 ng, O0.14
mol ) ted@pfford 29(i) as a white solid (114 ng, 65%9 M 90-94 C. 1H NWR
(300 MHz, CDC13) 8 0.46, d, J= 6.3 Hz, 3H 0.52, d, J=6.3 Hz, 3H 0.79, m
4H, 0.92, m 2H 1.12, m 2Hy 1.26, s, 6H;, 1.41, s, 9H, 1.52, m 4H, 1.76,
t, J= 5.7 Hz, 1H, 2. 09 }3%%2 49, m 2H, 2. 55 s, 3H 2.56, s, 3H 2.64,
m 2H, 2.92, m 2H 314 H2H, 3.95 m 2H, 4.80, m 5H 5.05 m 2H
5. 13, ABg 12. 3 Hz, 2H565m1H 6.18, d, J= 6.9 Hz, 1H, 6.29, br s,
m )1H; 7H30 na lBHO 7.90, m 4H WM (ES +ve) Mz 1274 (100%
: ci N

This compound was prepared via Protocol 1, using 22(ii) (46 mg, 0.12 mmol) and 1(viii) (110 mg, 0.12 mmol) to
yield the desired product 22(jii) as a white solid (124 mg, 84%). R¢= 0.16 (5% MecOH/DCM).

5 'H NMR (300 MHz, CDCls) 8 0.78, m, 2H; 0.87, d, J = 5.6 Hz, 3H; 0.89, d, J = 5.6 Hz, 3H; 0.97, m, 1H; 1.20, m,
4H; 1.27, s, 6H; 1.39, m, 2H; 1.41, s, 9H; 1.63, m, 3H; 1.75, m, 3H; 2.08, s, 3H; 2.53, s, 3H; 2.56, s, 3H; 2.57, m, 2H;
2.88, m, 2H; 3.13, m, 2H; 4.09, m, 1H; 4.47, m, 6H; 4.79, m, NH; 4.86, m, 2H; 5.08, ABq, J = 12.3 Hz, 1H; 5.16,
ABq, J = 12.3 Hz, 1H; 5.63, m, 1H; 6.24, m, NH; 7.10, dist d, 1H; 7.16, dist d, 1H; 7.32, m, 10H; 7.42, d, J = 9.3
Hz, 1H; 7.85, dist t, 2H; 7.92, d, J = 8.8 Hz, 2H. MS (ES +ve) m/z 1260 (100%) [M+Na] *; 1238 (80) [M+H]".

10 Compound 22
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This compound was prepared via Protocol 3, using 22(jii) (94 mg, 0.076 mmol) to yield the desired product 22 as a
white solid (62 mg, 86%).

'H NMR (300 MHz, CD;0D) § 0.88, d, J = 5.6 Hz, 3H; 0.93, d, J = 5.6 Hz, 3H; 0.97, m, 2H; 1.15, m, 1H; 1.66, m,
15 10H; 2.79, m, 2H; 3.14, m, 2H; 4.14, m, 1H; 4.35, m, 1H; 4.46, m, 2H; 4.56, m, 3H; 4.93, m, 2H; 5.11, ABq, J =

12.3 Hz, 1H; 5.17, ABq, J = 12.3 Hz, 1H; 5.71, m, 1H; 7.05, m, 2H; 7.20, dist t, 2H; 7.33, m, 7H; 7.46, d, J = 9.1

Hz, 1H; 7.53, d,J = 9.1 Hz, 1H; 7.90, dist t, 2H; 8.01, d, J = 9.1 Hz, 2H. MS (ES +ve) m/z 437 (100%) [M+2H]*",



Thi s conmpound was prepared via Protocol 3, using 29(i) (114 ng, 0.091 mmol)
to yield 29 as a highly hydroscopic creamsolid (48 ng, 55% . 151H NWVR (500
MHz, CD30D) 8 0.47, d, J= 6.3 Hz, 3H, 0.53, d, J=6.3 Hz, 3H 0.96, m 2H,
1.17, m 2H, 1.24, m 2H, 1.55, m 4H 1.71, m 2H 1.79, m 2H 2.55, m
2H, 2.79, m 2H, 3.14, m 2H, 3.95 m 1H, 4.14, m 2H, 4.35, m 1H, 4.49,
m 3H, 5.11, m 4H 5.74, m 1H 5.32, m 13H 7.96, m 4H WMs (ES +ve) niz
886 (5% [M2+; 444 (100%9. 103. Ceneral Synthetic Schene for
Reverse-Pepti de Conpounds (Exanple - Cggpound 30) 30(1)30(ii) HN, Boc
Peptide Coupling (2) EDO/HObt (R)-Fnoc-Arg(PM)-COH 30(v) R=F 30(vi) R

rHni | Deyimds@Gk Compoura2ger i di ne 30(Vii) R = Fnoc

23(i)

I | OH

S
993

Bromomethylcyclohexane (240 pl, 1.75 mmol) was added to a mixture of 1,1’-binaphth-2,2’-diol (500 mg, 1.75
5 mmol), potassium carbonate (1.00g, 7.27 mmol) and acetone (10 ml). The mixture was stirred at reflux for 3 days,
and then cooled and concentrated in vacuo. The crude product was purified by flash chromatography with 1-10 %

ethyl acetate-petrol as eluent to give the product 23(i) as a viscous oil (400 mg, 60%).

'H NMR (500 MHz, CDCls) § 1.51, m, 10H; 2.44, m, 1H; 3.92, m, 2H; 7.06, d, J = 8.5 Hz, 1H; 7.26, m, 8H; 7.44, d,
J=9.2Hz, 1H; 7.84, d, /=8.1 Hz, 1H, 7.89, dd, J=6.2, 6.2 Hz, 2H; 8.02, d, /= 9.2 Hz, 1H.

10 23(i)

O o/ﬁ]/OH

0O
99

To 23(1) (400 mg, 1.05 mmol) in methanol (10 ml) was added potassium carbonate (1.50 g, 10.9 mmol) and
bromoacetic acid (900 mg, 6.48 mmol) and the mixture stirred at reflux for 2 days. The reaction mixture was cooled
down, methanol removed in vacuo, and the crude residue redissolved in water and acidified with 1M HCL
15 Extraction with ether, drying (Na,SO,) and concentration gave the crude product that was purified by flash
chromatography. Elution with chloroform gave unreacted 23(i) (25 %). Further elution with 2 % methanol-

chloroform gave 23(ii) as a viscous o0il (240 mg, 51.9 %).

'H NMR (500 MHz, CDCl;) § 0.51, m, 2H; 0.83, m, 3H; 1.17, br t, 2H; 1.36, m, 4H; 3.71, m, 1H; 3.79, m; 4.49,
ABq, J=16.6, 1H; 4.61, ABq, J=16.6 Hz, 1H; 7.18, m, 4H; 7..30, m, 3H; 7.40,d, J=9.3 Hz, 1H; 7.82,d, /= 7.8
20  Hz 1H;7.83,d,J=7.8 Hz, 1H; 7.91,d,J=9.3 Hz, 1H; 7.92,d, J= 9.3 Hz, 1H, 9.25, br s, 1H.

23(iii)

(o)
© @
Cl  H3N *(@)J\O/\@
1



30(Viii) R H Deprotection = piperidine Peptide Coupling (4) EDC / HObt HO
HN' N, RR 30(ix) RL = PMC, R2 = Boc | Deprotection TFA/HCI ether 30= H C,
R2 = HC 30(i) To 1(1) (10.0 g, 28 mml) in dry acetone (200 m) was
added potassium carbonate (20.0 g, 145 mmol), chloroacetonitrile (3.0 n,

47 mmol) and potassiumiodide (2.50 g, 15 mol). The resultant sol ution was
heated at 5 reflux for 18 hrs and then cool ed down and filtered. Acetone
was renoved and the residue redissolved in ethyl acetate and water, and
neutralized with 1M HCL. Organi c extracgowas separated and water phase

i.th | etate. Organi c extracts were conbined, dried
(eﬁ;rsg(i; aﬁ\év"’l%ﬂg%f?‘g{g%@ Peil CAFTBH hyrabiieniel (CREbY e dimy dhiotide A m2%
et hyl aewttht efupot mdturgassalivwd t@stio i 66 h BErk hddton af da@hyd bthdr @SmM)i a6€ OttSetioh With

( 10.0 gwat%lo(g/‘)( 30 mL). The aqueousjl e%cc(nggxgat " 'ute%;l‘ sd%' [ c‘l'lfborclia’te (QO= m]@)', z?nd'gi)%tfact:é%(!_| ;
s
0. 60, d"1‘1]: 5.7 Hz, 3H 1.25, m 2H 3.89, m ; 4.05, 'm _
with DCM (3 x 30 mL). The combined organic fractions were dried and acidified with IM HCV/diethy] ether (2 mL)
5 and evaporated. The crude product dissolved in a minimal volume of MeOH and precipitated with diethyl ether to
yield the title compound 23(iii) as a white solid (322 mg, 1.34 mmol, 68%) Mp 186-191°C.

'"H NMR (300 MHz, D,0) § 2.55, m, 2H; 4.08, t, J = 5.4 Hz, 1H; 5.11, m, 4H; 5.51, m, 1H; 7.28, m, SH. MS (CI
+ve) m/z 205 (25%) [M+H]".
23(iv)

HN H
Y “PMC
NH

J

z 0
H H
Fmoc\N #) N\(;S»J\O
H o
7

This compound was prepared via Protocol 1, using 23(iii) (155 mg, 0.65 mmol) and (R)-Fmoc-Arg(PMC)-OH (431
mg, 0.65 mmol) to afford 23(iv) (280 mg, 0.33 mmol, 51%) as a white solid. Mp 78-74°C.

10

'H NMR (300 MHz CDCl) § 1.2, s, 6H; 1.58, m, 2H; 1.69, t, J= 6.3 Hz; 1.85, m, 2H; 2.05, s, 3H; 2.52, m, 4H;
2.54,s, 3H; 2.57, s, 3H; 3.20, m, 2H; 4.05, t, J = 7.2 Hz, 1H; 4.24, m, 3H; 4.58, m, 1H; 4.99, m, 4H; 5.61, m, 1H;

15 5.68,m, 1H; 6.33, m, 3H; 7.28, m, 9H; 7.51, d, /= 7.5 Hz, 2H; 7.69, d, J = 7.5 Hz, 2H. MS (ES +ve) m/z 850 (100%)
[M+H]".

23(v)

HN “
\\( “PMC
NH

J

Ty @
HoN TR N@)J\o
O z
N

This compound was prepared via Protocol 2, using 23(iv) (278 mg, 0.33 mmol) to yield 32(v) as a cream semi-solid
20 (144 mg, 0.23 mmole, 70%). Mp 66-68°C.

'H NMR (300 MHz, CDCl3) 8 1.29, s, 6H; 1.54, m, 2H; 1.68, m, 4H; 1.78, t, J= 7.2 Hz, 2H; 2.09, 5, 3H; 2.55, s, 3H;
2.56, s, 3H; 2.61, t, J = 6.9 Hz, 2H; 3.09, m, 2H; 3.16, m, 2H; 3.40, m, 1H; 4.56, m, 1H; 5.14, m, 4H; 5.63, s, 1H;
6.33, m, 2H; 7.32, m, 5H; 7.60, d, /= 7.8 Hz, 1H; 7.85, d, /= 7.8 Hz, 1H. MS (ES +ve) m/z 628 (100%) [M+H]".



101H, 7.22, m 6H, 7.38, d, J= 9.0 Hz, 1H, 7.40, d, J= 9.3 Hz, 1H 7.80, d,
J=7.5 Hz, 7.81, d, J=8.1 Hz, 1H 7.90, d, J= 9.0 Hz, 1H 7.91, d, J= 9.3
Hz, 1H. 30(ii) A solution of 30(1) (10.00 g, 25 mml) in dry ether (50 m)
was added dropwi se to a suspension of lithium 15 al um ni um hydride (3.00g,
79 mmol) in ether (30 M) during 2 hrs with ice bath cooling, and then
stirred for 18 hrs at roomtenperature. Ether (100 m) was added to the
reaction m xture and then a potassi um hydroxide solution in water (20% was
added until a white precipitate separaipgd on the bottom of the flask. Ether
solution was filtered to give the crudé product that was purified by colum
chronsq?araphy to give the product 30(11) (8.05 g, 80%. 1H NWVR
(300 CDC13) 5 0.55, d, J=6.3 Hz, 3H 0.60, d, J=6.3 Hz, 3H 0.87 m
1H 1.22, m 4H 2.64, br s, 202H 3.95, m 4H, 7.20, m 4H 7.31, m 2H
7.38, d, J = 8.7*Hkrthm 7.41, d, J =8.7 Hz, 1H 7.84, d, J = 8.1 Hz, 2H
7.91, d, J = 8.7 yH2H 30 (iii) HN, Boc ) Thi s conpound was prepared
via Protocol 1, using 30(11) (260 ng, 0.65 nmmol) and (R)-Fnoc-Lys(Boc)-OH
(305 ny, OFﬁSO yleld the desired product 30(iii) as an off white
solid (B9 @fﬁf (300 MHz, CDC13) 8 0.41, d, J= 6.0 Hz, 3H
0.53, d, J= m 11H; 1.44, s, 9H 2.85, m 2H; 3.35, m

2H, 3.81, m 2H 4. 03| n1 2H; 4.12, m 1H, 4.21, m 1H 4.38, m 2H, 4.53,
m 1H, 5.38, bnd, 1H 5.78, br s, 1H 7.09, d, J= 8.5 Hz, 1H, 7.25, m

10H, 7.49, d, ¥ 9.0 Ft 1H, 7.58, d, J=7.0 Hz, 2H, 7.73, d, J= 7.5 Hz,

2H, 7. 85 d, J= 8% 1H, 7.90, d, J= 7.5 Hz, 1H, 7.94, d, J= 9.0 Hz,

8. 00,
conrpounolllls free ouI(rpde‘b"gms e%gj{ﬁ %E&g&égg‘ﬁ}nﬁ%@)? %J&Q Q’S‘O[D A\jgd) Fn%gg%%\é? m‘rlrg5 to
y| eI d tnl*ﬁeo éPetgm?lbfa aﬁ?réaﬁelaswéthhcb@om Bﬁ?mWﬁlr e@ 1& 172 Ny, 75%
58, 3H : 65, 3H
"é‘“ﬁ—@oo IYHEEDCHS %l‘l‘Hs 6Hf; &P, m52H éﬁ? “16‘2 197§ mrﬁ{ i?ﬁ m34li'?03’rﬁ 3%%503“ '30,
m 1H 48 A%, s, 3H; 44, s, SHI)S, 1) 2H] BI1 8, 4h, A¥2:,3.98) m,AH: 4.20, FO2H; 8129 3y, 1HH;. 516m731 4199, i H;
7. 15, b‘:‘y 741—?§’64 ’I}éiéﬂ? %mglo(?{ 7%(5% B, 5 480 1. 7850 /= Pdu B, 243 4 5P pih

2H. NB g
MS( S fve) m/z 1078 (10%) [M+H]"; 288 (100).

23(vii)

HN H
“PMC

NH

o ;J/H o}
H2N R N (R) N\("S))j\o
Ho 4 ij
|

HN_
10 Boc

This compound was prepared via Protocol 2, using 23(vi) (202 mg, 0.19 mmol) to yield 23(vii) as a cream oil (157
mg, 0.18 mmole, 93%).

'H NMR (300 MHz, CDCL) & 1.31, s, 6H; 1.42, s, 9H; 1.58, m, 4H; 1.72, m, 4H; 1.80, t, J = 6.3 Hz; 1.89, m, 2H;
2.10, s, 3H; 2.15, m, 2H; 2.47, m, 2H; 2.56, s, 3H; 2.58, s, 3H; 2.62, m, 2H; 3.05, m, 2H; 3.22, m, 2H; 3.36, m, 1H;

15  4.61,m, 2H; 5.09, m, 4H; 5.63, m, 1H; 6.44, m, 3H; ; 7.32, m, 5H; 7.58, d, /= 7.2 Hz, 1H; 8.00, d, J= 7.2 Hz, 1H.
MS (ES +ve) m/z 856 (100%) [M+H]".



30(v) HH O"N (R) N R N Froc HO" NH HN N, PMC H Thi s conpound was prepared
via Protocol 1, using 30(iv) (172 ng, 0.274 nml) and (R)-Fnoc-Arg(Pnt)-OH
(182 ng, 0.274 minol) to yield the desired product 30(v) as an off white
solid (165 ng, 47%. 5IH NWR (300 MHz, CDC13) 8 0.41, d, J = 6.6 Hz, 3H
0.52, d, J =6.3 Hz, 3H 1.25, s, 6H 1.37, s, 9H 1.30, m 1311; 1.71, br
t, 3H, 1.83, br s, 1H 2.07, s, 3H, 2.55, s, 3H, 2.59, s, 3H 2.84, m 3H
3.19, m 4H, 3.81, m 1H 4.02, m 311; 4.12, m 111; 4.31, m 3H, 4.84, br
s, 1H NH, 6.22, m 5H NH, 7.21, m 104, 7.48, m 4H 7.70, d, J = 7.5 Hz,
211; 7.89, m 4H M5 (ES +ve)m z 1272 (5% [M+H . 30(vi) HN N, PMC 10H This
conpoungsms prepared via Protocol 2, using 30(v) (165 ng, 0.130 nmml) to
yield the desired product 30(vi) as an off white solid (100 ng, 739%.

I|H NVR (300 MHz, CDC13) %N 1, d, J = 6.6 Hz, 3H 0.53, d, J= 6.3 Hz, 3H

1.28, s, 6H 1.41, s, iﬁ/ BMC M 14 H 1.77, br t, 311; 2.10, s, 3H
2.56, s, 3H, 2.58, s, H92 m 211; 3.20, m 3H 3.37, m 2H 3.81, m
111; 4. 08 15411; 4 84 s, 111, NH 6.22, m 511, NH. 7.23, m 6H;
7.38, d .o Hzn °d J— 9.0 Hz, 1H 7.96, m 4H  107. 30(vii)
HN N, PMS 5 ® m“

OO

This compound was prepared vig Protocol 1, from acid 23(ii) with the 23(vii) (80 mg, 94 pumol). Purification by
radial chromatography (1-2% methanol-chloroform) gave the product 23(viii) (94 mg, 79%).

5  'HNMR (500 MHz, CDCly) & 0.48, m, 2H; 0.85, m, 6H; 1.28, s, 6H; 1.41, s, 9H; 1.32, m, 12H; 1.76, br t, 3H; 2.09,
s, 3H; 2.55, s, 3H; 2.57, s, 3H; 2.56, m, 4H; 2.91, br s, 2H; 3.09, m, 2H; 3.67, m, 1H; 3.81, m, 1H; 4.12, m, 1H; 4.43,
ABq, J = 14.4 Hz, 1H; 4.51, ABq, ] = 14.4 Hz, 1H; 441, m, 1H; 4.60, m, 1H; 4.84, b s, 1H; 5.06, m, 2H; 5.09, ABq,
1H, J=12.5;5.18, ABq, 1H, J= 12.5; 5.68, m, 1H; 6.19, br d, /= 7.0 Hz, 1H; 6.26, br s, 2H; 7.25, m, 7H; 7.43, 1H,
d,J=9.0 Hz; 7.85, m, 2H; 7.95, d, J= 9.0 Hz, 2H. MS (ES +ve) m/z 1278 (100%) [M+H]".

10 Compound 23

® ©
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This compound was prepared via Protocol 3, using 23(viii) (80 mg, 62.6 umol). Standard work-up gave the product
23 as a cream crystalline solid (40 mg, 65%).

'H NMR (500 MHz, DMSO-dg) § 0.57, m, 2H; 0.90, m, 3H; 1.33, m, 11H; 2.39, br s, 3H; 2.49, br s, 3H; 2.65, m,

15 2H;2.40,m, 4H; 3.76, m, 1H; 3.87, m, 1H; 4.20, m, 3H, 4.51, br s, 2H; 5.05, m, 4H; 5.70, m, 1H; 6.92, d, /= 8.5 Hz,
1H; 7.00, d, J = 8.0 Hz, 1H; 7.27, m, 10H; 7.54, m, 1H; 7.91, m, 2H; 8.02, m, 2H. MS (ES +ve) m/z 912 (45%)
[M+H]"; 457 (100) [M+2H)*™.



H Thi s conpound was prepared via Protocol 1, using 30(vi) (100 ng, 95 !'linp
and (R)-Fnoc-Leu- OH ( 34 ng, 95 unol) to yield the desired product 30(vii)
as an off white solid (120 ng, 91% . 511-1 NWMR (300 MHz, CDCl13) 0.41, br
d, J=6.0 Hz, 3H, 0.51, br d, J= 6.3 Hz, 3H 0.88, br d, J= 5.7 Hz, 3H
0.90, br d, J=5.7 Hz, 311; 1.24, s, 6H 1.39, s, 9H 1.56, m 23H, 2.06,
s, 3H 2.51, s, 311; 2.54, s, 3H 2.71, s, 111; 2.88, m 2H 3.11, m 3H,
3.3, m 114; 3.77, m 1H, 3.98, m 211; 4.11, m 1H, 4.27, m 2H, 4.54, br
s, 111, NH, 4.92, br s, 1H NH, 6.35 mp 5H, NH, 7.26, m 10H, 7.55, m 4H
7.70, d, J= 7.2 Hz, 211; 7.89, m 4H M (ES +ve) mz 1385 (15% [M. 1030
(Viil) gyntiddib St oaivpsiand was prepared via Protocol 2, using 30(vii) (120 ng,
87 | Ao 0 yre € desired product 30(viii) as an off white solid (80
ny, 79%4@MS (ES +ve) mz 1163 (80% wuvir. 108. 30(ix) This conpound was
prepared via Protocol 1, using 30(viii) (50 nmg, 43 nop and phenyl acetic

acid (6 43 [tmol) to yield the desired product 30(ix) as a creamsolid
(50 nm, @i I—E&H NVR (300 MHz, CDC13) 8 0.43, d, J = 6.0 Hz, 3H 0.53, d,
J =6.3 Hz®|3H70.80, br d, 311; 0.83, br d, 3H, 1.28, s, 6H 1.26, m

1411; 1.4 o9H, 1.77, br t, 3H, 2.09, s, 3H, 2.53, s, 3H, 2.55, s, 3H
.13, m 2H, 3.29, m 1H 3.50, m 2H, 3.62, s, 2H, 3.81, m
: 4.46, m 211; 4.86, br s, 1H, 6.25 m 5H, 7.24, m 11H,
7.89, m 6H M5 (ES +ve)niz 1303 (75% [MtNa]+. Conmpound 30 Thi s conpound

was pr VR i ; IPOINES , . ) t
deS| egﬂg{”’gﬂlﬁ%}@ 1 glgeog%c 12611%1921!:;{89&\7%%’ 3 T rglé Ofiial ﬁﬁ\’ﬂ %é&o&ﬁﬂzﬁd %E)dh% 8
g dmmgl Potassigm p&rbongtﬂ(l 09e.5 ﬁ7 mépol) 3nd-acq§or)6 ].anl) k) ml@tulggvas ﬁlp'eqz]at re:glI)g_for 3] }95(1
d, 3H; thenlBoleddowd hild coiceﬁt&,tedl’m vabid. The Sulle pRdbucs wasail:ﬂnﬁea b3 ?lashrﬁhroﬂiﬂogrgpgg 5Jlt}E) %92 H

3. 87, 15NH;, 4.92, br s,
1H, NHnét}gf}ggtate ﬁ]%kﬁn}uﬁﬁﬁo gkve él? pfodl@t i%Tis a v?c%lgoxp{r?(ﬁ IH%'QFJ".? 70, d. J = 7.2 Hz.
2115 7. @mRYs08 M NBEFS 15Y6). r&h,zz.%,li {0 %2 [oVbik: 4 558 16 10R) 4, M3 Y1 1112508 109-
6H; 7.43,d,/=8.8 Hz, 1H; 7.84, d, /= 7.8 Hz, 1H; 7.88, d, J= 9.3 Hz, 1H; 7.89, d, 1H, J= 8.3 Hz; 8.00,d, /= 9.3
10 Hz 1H.

24(ii)

OO o/\n/OH

(s)
(0]
sspl
To 24(i) (300 mg, 0.85 mmol) in methanol (10 ml) was added potassium carbonate (1.00 g, 7.27 mmol) and
bromoacetic acid (560 mg, 4.03 mmol) and the mixture stirred at reflux for 2 days. The reaction mixture was cooled
15 down, methanol removed in vacuo, and the crude residue redissolved in water and acidified with 1M HCL

Extraction with ether, drying (Na,SO,) and concentration gave the crude product that was purified by flash
chromatography. Elution with 10% methanol:DCM gave the product 24(if) as a viscous oil (200 mg, 57%).

'H NMR (500 MHz, CDCl3) 6 1.43, m, 6H; 2.33, m, 1H; 3.80, m, 1H; 3.99, m, 1H; 4.52, ABq, 1H, J = 16.5 Hz;
4.69, ABq, 1H, J=16.5 Hz; 7.15, d, J= 8.5 Hz, 2H; 7.29, m, 5H; 7.43, d, /= 8.8 Hz, 1H; 7.87, d, J= 7.0 Hz, 2H;
20 7.94,d,J=8.5Hz 1H;7.96,d,/=8.8 Hz, 1H.



Conpounds of Fornula Il General Synthetic Schene (Exanple - Conpound 31) HN
N, PMC NH HN N, PMCHN N, PMC NH NH 31(iv) HN NPMC 31(v) Rl = PMC, R2 =
Boc 1 Deprotection TFAHCI ether 31 R = HC, R2 = HCL 110. Synthesis of
Compound 31 31(i) HHN N, PMC NH

93.

24(ii)
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This compound was prepared via Protocol 1, using 24(ii) and 23(viii) (110 mg, 117 umol). Purification by radial
chromatography (1-3% methanol-DCM) gave the product 24(iii) (80 mg, 55%).

5  'HNMR (500 MHz, CDCL,) § 0.79, m, 2H; 0.94, m, 1H; 1.28, s, 6H; 1.41, s, 9H; 1.38, m, 12H; 1.76, br t, 3H; 2.09,
s, 3H; 229, m, 1H; 2.55, s, 3H; 2.57, s, 3H; 2.54, m, 4H; 2.90, m, 2H; 3.08, m, 2H; 3.80, m, 1H; 3.97, m, 1H; 4.09,
brs, 1H; 4.41, ABq, J = 14.5 Hz, 1H; 4.51, ABq, J = 14.5 Hz, 1H; 4.42, m, 1H; 4.59, m, 1H; 4.84, br s, 1H; 5.06, m,
2H; 5.12, ABq, J = 12.5 Hz, 1H; 5.18, ABq, J = 12.5 Hz, 1H; 5.66, m, 1H; 6.22, m, 3H; 7.25, m, 7H; 7.43, d, /= 8.8
Hz, 1H; 7.84, d, /= 8.3 Hz, 1H; 7.86, d, J = 8.8 Hz, 1H; 7.93, d, /= 9.3 Hz, 1H; 7.94, d, J = 8.8 Hz, 1H. MS (ES
10 +ve) m/z 1250 (100%) [M+H]".

Compound 24
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This compound was prepared via Protocol 3, using 24(iii) (70 mg, 55.98 pmol). Standard work-up gave the product
24 as a cream crystalline solid (35 mg, 65%).

15 'HNMR (300 MHz, DMSO-dg) § 0.97, br s, 1H; 1.15, br s, 1H; 1.45, m, 10H; 2.10, s, 1H; 2.45, m, 5H; 2.66, br s,
1H; 3.07, br s, 3H; 3.99, m, 3H; 4.34, m, 4H; 5.09, m, 4H; 5.73, br s, 1H; 6.03, m, 3H; 7.29, m, 8H; 7.57, m, 2H:
8.01, m, 4H, 8.19, brs, 1H; 8.41, br s, 2H. MS (ES +ve) m/z 884 (95%) [M+H]"; 443 (100) [M+2H]**.



/[ Frnmoc,r N(R) HO To Fnoc-(D)-Arg(Pnt)-0OH (400 ng, 604 mml ) suspended
in DCM was added SOC12 (2 m) at O C. After 5 stirring for an hour the
sol vent was renoved and the resultant residue resuspended in DCM and BzOH
(0.1 mM) added. The solution was then stirred overnight at 40 C before
bei ng evaporated to dryness. The crude residue was then subjected to flash
col um chr omat ogr aphy over silica using 2/ OMeOH DCM as the eluant to afford
the desired product 31(i) as a white solid (341 ny, 75%. | H NVR
(300 MHz, CDC13) 8 1.29, s, 611; 1.51, gn 2H, 1.74, m 411; 2.11, s, 3H
2.58, m 811; 3.13, m 2H 4.14, m 10111, 4.34, m 3H, 5.11, s, 2H 5.98,
d, J = Qymhesflof NWdpokhak® br s, NH, 6.29, br s, NH 7.30, m 9H, 7.58, d, J
= 7.5 Hz, , (.75, d, J =7.2 Hz, 2H 31(ii) HHN N PMC NH Thi s
conpoungsdpas prepared via Protocol 2, using 31(i) (341 ng, 0.463 nmol) to
yield the desired product 31(ii) as 15a white solid (159 ng, 65%. IH NWR
(300 eDE13) 8 1.27, s, 6H;, 1.51, m 2H, 1.78, m 4H 2.07, s, 3H
2.52, O!’ 1, m 2H, 3.41, m 1H 5.07, s, 2H, 6.38, s, NH, 7.30, m
511. 31(ii ) 11 . N2 atnosphere. The mixture was then heated at refl ux

for 24 h e being evaporated to dryness and the residue partitioned
bet ween gégtate and water. The organic |layer was then washed tw ce
wi t h wat pef of @ being dried and evaporated to dryness to yield an oi

31(iii) which was used in the next step w thout further purification.
1-Bromo-2-methylpropane (190 pl, 1.75 mmol) was added to a mixture of 1,1’-binaphth-2,2’-diol (500 mg, 1.75

5 mmol), potassium carbonate (1.00g, 7.27 mmol) and acetone (10 ml). The mixture was stirred at reflux for 42 h, and
then cooled down and concentrated in vacuo. The crude product was purified by flash chromatography with 1-4%
ethyl acetate-petrol as eluent to give the product 25(i) as a viscous oil (280 mg, 47%). Further elution with 10%
ethyl acetate-petrol gave unreacted diol (200 mg, 40%).

'H NMR (300 MHz, CDCly) 6 0.63, d, J= 6.6 Hz, 3H; 0.66, d, J = 6.6Hz, 3H; 1.77, m, 1H; 3.75, m, 2H; 4.98, br s,
10 1H;7.09, d, J= 8.4 Hz; 7.30, m, 6H; 7.44, d, J=9.3 Hz, 1H; 7.87,d,J= 8.1 Hz, 1H; 7.91, d, /= 8.4 Hz, 2H; 8.01, d,
J=9.0Hz, 1H.

25(ii)

(L o
of oY
0O
SO P\
To 25(i) (280 mg, 0.82 mmol) in methanol (10 ml) was added potassium carbonate (500 mg, 3.63 mmol) and
15 bromoacetic acid (454 mg, 3.27 mmol) and the mixture stirred at reflux for 4 days. The reaction mixture was cooled
down, methanol removed in vacuo, and the crude residue redissolved in water and acidified with 1M HCL
Extraction with ether, drying (Na;SO,4) and concentration gave the crude product which was purified by flash

chromatography. Elution with 4% ethyl acetate:petrol gave unreacted 25(i) (150 mg, 54%). Further elution with
10% methanol:DCM gave the product 25(if) (100 mg, 31%).

20 'H NMR (500 MHz, CDCl3) & 0.44, d, J= 6.5 Hz, 3H; 0.51, d, /= 7.0 Hz, 3H; 1.68, m, 1H; 3.63, ABq, J= 7.0, 9.5
Hz, 1H; 3.83, ABq, J= 6.5, 9.5 Hz, 1H; 4.56, ABq, J= 17 Hz, 1H; 4.71, ABq, J = 16 Hz, 1H; 7.14, d, J = 8.0 Hz;
7.25, m, 2H, 7.35, m, 4H; 7.45,d, J=9.5 Hz, 1H; 7.89, d, J= 8.5 Hz, 2H; 7.99, d, /= 8.5 Hz, 2H.



51H NMR (300 MHz, CDC13) 8 1.17, t, J =7.2 Hz, 6H 1.70, m 4H, 1.85 m
4H, 3.98, m 8H, 7.17, m 4H 7.30, m 2H, 7.39, d, J = 8.8 Hz, 2H 7. 84,
d J =8.0Hz, 2H 7.92, d, J =8.8 Hz, 2H M5 (El) mz 514 (90% [M+; 400
(80); 115 (100). 10To 32(iii) (598 ng, 1.52 mol) dissolved in THF (30
m), was added a solution of LiOH (250 ng, 10.5 mmol) in water (20 m),
After stirring at RT for 4 hrs, diethyl ether was added and the | ayers
separated. The aqueous | ayer was then acidified with 1M HCL before being
extracted with diethyl ether (3 x 20mlls The conbi ned organic extracts were
then dried (MgSO4) and evaporated to dryness to yield the product 31(iv) as
a whit eydsgpmy solid (342 ng, 649 . 151H NWMR (300 MHz, CDC13) 8 1.65 m 4H,
1.82, m 4H 3.93, m 2H, 3.98, m 2H 7.15 m 4H, 7.27, m 2H 7.35, d, J
= 9.1 Hz, 2H, 7.81, d, J = 82 Hz, 2H 7.90, d, J = 8.8 Hz, 2H 11.84, br
s, 1H M5 (El) m z 458 (HWN‘FMﬂ 372 (25) [M CH2CH2CH2C001-1]; 286 (100)
[ M 2xCH2CH2CH2COOH] . 112.N81(Vv) HN N, PMC , P HN NMC Thi s conpound was
prepared via protocol 1"fGSi ng 3100(159 ng, 0.30 mmol) and 31(iv)(68.7 ng,

0. 15 @@ yield 3(W as 8 white solid (124 ny, 59%. 51H NMR (300 Mz,
CDC13) 8 5y o Sy 1 ag,\nfzﬂ,s o 8H-N1. 70, m 12H 2.06, s, 6H 2.51, m

16H, 3. 05, 4Ho 3.A75H 24, 3.96. m 2H, 4.34, m 2H 5.04, s, 4H 6.11,
Cbr s, NENERD NH, 6.4p, d, J = 7.2 Hz; NH 7.06, d, J = 8.5 Hz, 2H

N br
. i){ 7.2 m 12H, 7.32, d, J = 9.1Hz; 2H, 7.79, d, J = 8.2
Hz, 2H;, 7.85, , J = BNQOJ-iZ, 2H. M5 (ES +ve) mlz 742.7 (1009 [ M+1112+.
Conmpound 31 HN e e NH3 Cl

This compound was prepared via Protocol 1, using 25(ii) with 23(viii). Purification by radial chromatography (1-4%

methanol:DCM) gave the product 25(iii) (90 mg, 70%).

5 'HNMR (500 MHz, CDCly) § 0.43, d, J= 7.0 Hz, 3H; 0.49, d, /= 6.0 Hz, 3H, 0.77, m, 2H; 0.93, m, 1H; 1.28, s, 6H;
141, s, 9H; 1.45, m, 7H; 1.76, br t, 3H; 2.08, b s, 2H; 2.54, s, 3H; 2.56, s, 3H; 2.56, m, 4H; 2.95, m, 2H; 3.13, m, 1H;
3.60, m, 1H; 3.81, m, 1H; 4.07, br s, 1H; 4.40, ABq, J = 14.5 Hz, 1H; 4.50, ABq, J= 14.5 Hz, 1H; 4.40, m, 1H; 4.57,
m, 1H; 4.83, b s, 1H; 5.03, m, 2H; 5.09, ABq, J= 12.5 Hz; 5.18, ABq, J = 12.5 Hz; 5.63, m, 1; 6.20, m, 3H; 7.26, m,
7H; 7.43, d, J = 9.5 Hz, 1H; 7.85, m, 2H; 7.94, d, J = 9.0 Hz, 2H. MS (ES +ve) 1260 (35%) [M+Na]"; 1238 (15)
10 [M+HT"

Compound 25
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This compound was prepared via Protocol 3, using 25(iii) (70 mg, 56.5 umol) to give the product 25 as a cream

crystalline solid (30 mg, 56%).

15 'HNMR (500 MHz, CD;0D) 5 0.52, d, J = 6.2 Hz, 3H; 0.57, d, J = 6.6 Hz, 3H; 0.87, m, 2H; 0.96, br s, 1H; 1.13, m,
1H; 1.62, m, 4H; 1.28, m, 2H; 2.57, m, 2H; 2.79, br s, 2H; 3.15, br s, 2H; 3.70, m, 1H; 3.91, m, 1H; 4.14, b s, 1H;
4.48, m, 4H; 4.89, br s, 1H; 5.11, m, 2H; 5.15, ABq, 1H, J = 12.5 Hz; 5.19, ABq, 1H, J = 12.5 Hz; 5.74, m, 1H; 7.09,
m, 2H; 7.22, m, 2H; 7.37, m, 7H; 7.47, d, J= 8.5 Hz, 1H; 7.54, d, J = 8.5 Hz, 1H; 7.91, d, /= 7.7 Hz, 2H; 8.03, d,
J=8.5 Hz, 2H. MS (ES +ve) 872 (25%) [M+H]"; 437 (100) [M+2H]*".



0 0 10HN NH3 C  113. NVR (300 WMHz, CD30D) 5 1.58, m 4H, 1.70, m 6H
1.85 m 211; 1.95 m 4H 3.12, m 4H 3.98, m 4H 4.38, m 2H, 5.08, s,
4H, 7.06, m 2H, 7.15 m 2H, 7.25, m 12H 7.42, m 2H 7.83, m 2H 7.95,
m 211. M5 (ES +ve) mz 951.2 (10% [MH]; 476.8 (100) [ M+H 2+.

Synt hesi s of Conmpound 32 532(i) ,Boc HN This conmpound was prepared via
protocol 1, using 31(iv) (50 ng, 0.11 mml) and (D)-1ys(BCC)-0Me (68 ng,
0.23 mml) to yield the desired product 32(i) as an off white solid (90 ny,
87% . Rf = 0.44 (5%I\/EOH/DCM 11-1 NMBy(300 MHz, CDC13) 5 1.18, m 4H,
1.40, m 4H 1.43, s, 18H 1.69, m 12H 3.01, m 4H, 3.73, s, 614; 3.87,
10m 2 447 m 2H, 4.53, m NH 5.62, d, J = 8.2 Hz, NH
7.19, m “th%s';é?° Ougl'a'%zH 7.35, m 211; 7.45, d, J = 9.1k, 2H 7.91, d,
J = 8.2¢dy, 2H, 7.99, d, J = 8.8 Hz, 2H M5 (ES +ve) mz 9815 (30% [I\/HrKr
968.6 (100) [ M+Nal+; 943.6 (10) [MH-I]. Conpound 32 (r) NH3 C 114. This

conpoung prepared via Protocol 3, using 32(i) (88 ng, 0.093 mml) to
yieldt red product 32 as an off white solid (50 ng, 769%. 111 NWR
(300 MHz, 8 1.39, m 4H, 1.67, m 12H 1.96, m 411; 2.89, m 411;
3.35, 5,6 0602, m 411, 4.30, m 2H 7.02, dist d; J = 8.0 Hz, 2H, 7.17,
m 2H; @@ oH 7.52, m 2H 7.87, m 211; 7.98, m 2H NB (ES +ve)

5m z 743
33(i) HHN N,

0% N MtH] +; 372.6 (100) [M+2H 2+. Synthesis of Conpound 33

Bromopentane (216 pl, 1.75 mmol) was added to a mixture of 1,1°-binaphth-2,2’-diol (500 mg, 1.75 mmol),
5 potassium carbonate (1.00g, 7.27 mmol) and acetone (10 ml). The mixture was stirred at reflux for 18 h, and then
cooled and concentrated in vacuo. The crude product was purified by flash chromatography with 1-4% ethyl

acetate:petrol as eluent to give the product 26(i) as a viscous oil (380 mg, 61%).

'H NMR (500 MHz, CDCL;) 5 0.66, t, J = 7 Hz, 3H; 0.96, m, 2H; 1.03, m, 2H; 1.43, m, 2H; 3.95, m, 2H; 4.94, s, 1H;
7.05,d,7=8.5Hz, 1H; 7.28, m, 6H; 7.42,d, J=9.0 Hz, 1H; 7.83,d, J= 8.5 Hz; 7.87,d,/=9.0 Hz, 2H; 7.98,d, /=
10  9.0Hz 1H.

26(ii)

To 26(i) (280 mg, 0.82 mmol) in methanol (10 ml) was added potassium carbonate (500 mg, 3.63 mmol) and
bromoacetic acid (454 mg, 3.27 mmol) and the mixture stirred at reflux for 4 days. The reaction mixture was cooled

15 down, methanol removed in vacuo, and the crude residue redissolved in water and acidified with 1M HCL
Extraction with ether, drying (Na,SO,) and concentration gave the crude product that was purified by flash
chromatography. Elution with 4% ethyl acetate:petrol gave unreacted 26(i) (150 mg, 54%). Further elution with
10% methanol:DCM gave the desired compound 26(ii) as a viscous oil (100 mg, 31%).

'H NMR (500 MHz, CDCls) & 0.53, t, J=7.5 Hz, 3H; 0.79, m, 4H; 1.35, m, 2H; 3.88, m, 1H; 4.05, m, 1H; 4.55, ABq,

20  J=16.5Hz, 1H; 4.74, ABq, J= 16.5 Hz, 1H; 7.14, dd, J= 8.5, 2.5 Hz, 1H; 7.25, dd, J= 5.5, 5.5 Hz, 1H; 7.33,d, J=
9.5 Hz, 1H; 7.36, m, 3H; 7.46,d, /= 7.46 Hz, 1H; 7.89,d, J= 8.0 Hz, 1H; 7.98, d, /= 8.5 Hz, 1H.



PMC NH HN N, PMC H Thi s conmpound was prepared via Protocol 1, using
(D)-arg(Pnt)-0Me (40 ng, 0.088 nmol) and 31(iy) (20 ng, 100.044 nmol) to
yield 33(i) as a white solid (18 ng, 31%. 1H NWR (300 MHz, CDCl1l3) 8 1. 28,
s, 12H, 1.43, m 4H 1.77, m 12H 1.86, m 4H 2.09, s, 611; 2.52, s, 6H
2.55, s, 611; 2.59, m 211; 3.12, m 411; 3.65, s, 6H 3.84, m 211: 4.01,
m 211; 4.37, m 211; 6.20, br s, NH 6.42, m NH 7.02, dist d, NH 7.009,
d J =8.3 H, 2H 7.19, dist t, 2H, 7.30, dist t, 211; 7.39, d, J =09.1
Hz, 2H, 7.85 m 2H 7.92, d, J = 9.1 Ry, 211; 7.97, d, NH, 7.99, d, NH
115. Conpound 33 0 0 HN NH3 C O HN NH3 C This conpound was
prepar edeah a Protocol 3, using 33(i) (20 ng, 0.015 nmmol) to yield 33 as a
white solid (9 ng, 64%. 51H NWR (300 MHz, CD30D) 5 1.34, m 10H, 1.61, m
6H, 2.93, m 4H, 34656Hﬁ362 m 2H 3.75, m 2H 4.05, m 2H 6.53,
m2H674 m 4H, 7. 16, dT’IPMC88Hz 2H, 7.42, d, J = 7.7 Hz, 2H 7.57,
d, J 8.3 Hz, 2H MB (ES ) mlz: 401 (100% [ Mt211]2+. Synt heS|s of

Corrpound 4(|) Boc HN 10HN, Boc To 32(i) (200 ng, 0.212 nmol) dissol ved
in THF , adedmﬂutlonof LiOH (75 ng, 3.14 mmol) in water
(10 nt). m nutes, ethyl acetate was added and
the | ayers eparaaze eoaq mer was then acidified with a dilute

ate solution) This was then extracted with DCM (3 x 20m)
and t he'sgong ne organl c extracts then dried and evaporated to dryness to
yi el d the product 34(|*9‘l @s a white foanmy 15solid (178ng, 92%.

This compound was prepared via Protocol 1, using 26(ii) with 23(viii) (80 mg, 94 umol). Purification by radial
chromatography (1-4% methanol: DCM) gave the desired product 26(iii) (110 mg, 95%).

5 'HNMR (500 MHz, CDCl;) 8 0.54, d, J = 7.2 Hz, 3H; 0.83, m, 7H; 1.27, 5, 6H; 1.41, s, 9H: 1.33, m, 8H; 1.76, brt,
3H; 2.08, br s, 3H; 2.54, 5, 3H; 2.56, s, 3H; 2.53, m, 4H; 2.90, m, 2H; 3.06, m, 4H; 3.85, m, 1H; 4.00, m, 1H; 4.08,
brs, 1H; 4.40, ABq, J = 14.5 Hz, 1H; 4.52, ABq, J = 14.5 Hz, 1H; 4.54, m, 2H; 4.85, br s, 1H; 5.05, m, 2H; 5.15,
ABq, J = 12.0 Hz, 1H; 5.17, ABq, J = 12.0 Hz, 1H; 5.65, m, 1H; 6.23, m, 3H; 7.11, d, /= 8.3 Hz, 1H; 7.15, d, J =
8.3 Hz, 1H; 7.26, m, 10H; 7.4, d, J=9.05 Hz; 7.85, m, 2H; 7.93, m, 2H. MS (ES +ve) m/z 1252 (100%) [M+H]".

10  Compound 26

® o
HNYNH3 a

NH
(S) O/WN R WN(»J\

NHs CI

This compound was prepared via Protocol 3, using 26(iii) (90 mg, 71.9 pmol). Standard work-up gave the product
26 as a white crystalline solid (45 mg, 65%).

MS (ES +ve) m/z 886 (70%) [M+H]"; 444 (100) [M+2H]*



116. 1H NWMR (300 MHz, CDC13) 8 1.24, m 4H, 1.40, s, 18H 1.44, m 4H

1.76, m 12H, 3.00, m 4H 3.77, m 2H, 4.09, m 2H 4.46, m 2H, 4.85, m
NH, 6.29, m NH, 7.16, m 2H, 7.21, m 2H, 7.28 m 2H, 7.30, d, J = 9.0
Hz, 2H, 7.84, d, J =7.8 Hz, 2H, 7.87, d, J = 8.7 Hz, 2H M5 (ES +ye) niz
937.2 (15% |[MtNa]; 915.2 (15) [MtH. MS (ES -ye) mz 913.1 (1009 [MH . 5
Compound 34 This conpound was prepared via Protocol 4, using 34(i) (120
ng, 0.131 mmol), triphenyl phosphine (73 ng, 0.278 mmol), DI AD (0.055 nm,
0.275 mmol ) and BzOH (0.05 m, 0.275 mygl). The BOC- protected internediate
34(11) eluted at the sane tine as a reaction by product, and so this
nateriaén s, fen QF Egtected via protocol 3 to yield the 10desired product
34 as a rochloride salt (101 ng, 80% . 1H NWVR (300 MHz,
CDC13) $gf-32, m 4H 1.68, m 10H 1.79, m 2H 1.93, m 4H 2.82, m 4H
3.97, m 4H, 4.33, m 2H 5.11, ABq, J = 12.3 Hz, 411; 7.01, dist d, J =
8.5 Hz, A ~(. 14, app t, 211; 7.31, m 1411; 7.48, m 211; 7.62, m 2H,
7.85, d 7.9 Hz, 2H, 7.94, d, J = 8.8 Hz, 2H M5 (ES +ye) niz 895.5
875.4 (40) [M1ys]+, 448.7 (100) [Mr211]2+. 117. Synthesis of
Conpound_35/Caosrpound 35 This conpound was prepared via Protocol 4, using
0]066 mml ), triphenyl phosphine (73 ng, 278 5 'nop, D AD

2 mol ) and 1-napht hal ene net hanol (45 ng, 0.0.28 mmol). The

BOC- pro ected i nter medi ' ut e t he sape ,ti a. ti by
o odutt PR SS4 TR b5 uf il Sl o iSe R AT RS 3 G0 sy
t he Sdesimdd pgesgivin carb@Be £ls00g, 194 lnenopahnd dimethyldrooratidedtq Wb Tha mixtyrs Basrptjrred3@80°C
111 NVRof B9, Mdznen SR arb- ali@itied Wittiuted nyiRdchi8Rtc ot Thd nebure Whs dftied WiaBRaterM
SRR IR 0O S L N W IS M S
m 6H, eh®m.tB8ye tig pr@kft 270) 8<lg vidous $il BOBgO13k4,, 2H. MS (ES +ve) miz 995.5 (10%
[ MbH] +; 825.4 (40) [MIys]+; 448.7 (100) [Mm211]2+. Synthesis of Conpound
36 ConpHUMR 360 MHK| CDXE3) 3'0.57, s, 9H; 3.57, m, 2H; 4.94, s, 1H; 7.05, d, 1H, 7= 8.5 Hz; 7.17, m, 1H; 7.26, m,

10  2H;7.35,m,4H;7.81,d,J=8 Hz, 1H; 7.85,d, J=9 Hz, 2H; 7.95, d, J= 9.5 Hz, 1H.

27(ii)

To 27(i) (80 mg, 0.22 mmol) in methanol (10 ml) was added potassium carbonate (1.00 g, 7.27 mmol) and
bromoacetic acid (560 mg, 4.03 mmol) and the mixture stirred at reflux for 18h. The reaction mixture was cooled
15 down, methanol removed in vacuo, and the crude residue redissolved in water and acidified with 1M HCI
Extraction with ether, drying (Na,SO,) and concentration gave the crude product that was purified by flash
chromatography. Elution with 10% methanol:DCM gave the acid 27(ii) as a viscous oil (85 mg, 92%).

'H NMR (500 MHz, CDCl3) & 0.50, s, 9H; 3.51, ABq, J = 8.0 Hz, 1H; 3.66, ABq, J = 8.0 Hz, 1H; 4.52, s, 2H; 7.20,
m, 4H; 7.32, m, 3H; 7.38,d, J=9.0 Hz, 1H; 7.85,d, /= 8.5 Hz, 2H; 7.93, m, 2H.



118. The crude PMC protected precursor 36(i) was prepared via Protocol 1
using 34(1) (120 ng, 0.131 nmol) and 2- pyridyl carbinol (0.026 nl) to
yield an inpure light brown solid. This was then deprotected via protocol 3
to yield 36 as an off white solid (68 ng, 54%. 1H N1VIR (300 MHz, CD30D) 5
1.41, m 4H 1.65, m 8H, 1.95 m 4H 2.87, m 4H, 3.97, m 4H 4.31, m

2H, 5.41, 5 ABq, J = 14.4 Hz, 211; 5.52, ABq, J = 14.4 Hz, 2H, 6.96, dist

d, 2H, 7.14, dist t, 211; 7.26, dist t, 2H, 7.46, dist d, 2H, 7.83, d, J =
7.9 Hz, 2H, 7.92, m 4H 8.00, dist d, ¢Ji 8.47, dist t 2H 8.76, br d, 2H
M5 (ES +ve) mz 449.4 (100% [ M+211]2+. Synthesis of Conpound 37 Conpound
37 e e i3 CI NH 10 To 33(1) (200 ng, 0.2 mmol ) dissolved in THF (20
m), was added a solution of LiOH (75 ng, 3.1 nmol) in water (10 ml). After
stirring at RT for 90 m nutes, ethyl acetate was added and the | ayers
separated. The aqueous IéVeerms then acidified with a dilute potassium

bi sul phate sol ution. ThIS then extracted with DCM (3 x 20ml) and the
conbi ned _organi c extracts then dried and evaporated to dryness to yield the

pr oduct as anh tes fo,arryP soI id 15 (145 ng, 88% . The protected

pr ecur SO g Mw\% using 37(i) (60 ng, 0.046 mmol) and
2-pyridyl car b| n0d> 37(11) as an inmpure light brown solid
(M5 (ES Y 1485 5 (10% [I\/H—I] 743.3 (20) [MrH 2+). This was then
depr ot ec{ ed VM rotoc | 3 toyield 37 as an off white solid (28 ny, 64%.

1H NWMR (300 NPE CD30DN-R.1.69, m 10H, 2.00, m 611; 3.20, m 411; 4.00,
m 411; 4.39, m 2H, 5.44, ABq, J = 14.9 Hz, 211; 5.53, ABq, J = 14.9 Hz,

2H;, 6. 9bhis ompdidd wés ﬂx@paremvzazliratocoy 1 Zlﬁmg IZ’V(u)'Zélnh 23Giiy 982 A3, 933111‘101) Tpificatiby l?glja&lal
8. 47, Z4775(l 0% [ M+211

20
119. sy% hf"ﬁ“eé’r‘“"phgfp?c% nﬁ%anﬁh’gé@ géée(tf““)l’m% ZZ‘)“’Q rT7’{53 ¢"8n of
R) -1, 1 | t
E ) -5 ,H'I‘@\élgw b b D, &)dclsg%o] \/egﬂ{l §8§Cé or9)91 gHan{]%y ﬁ“ls41pgg SZ‘{Ohlg}ﬂG?Ia [hopate
br ormbuﬁ/?é% & 3H12.3% 4143, 11om F3Ha 368, GBH, drﬂSsl}Izurhﬁéﬁz ABqN- St i SEHEB cor s, THe4.49, m,
(rjn Xt ur esHAA 34, %E@mHhﬂﬁtﬁd&ﬁB 09, Q\{qu Ux= szJ’H{]f 19/, ,fzﬁcf 9'26121?)‘?&%1 %glﬁp'iltiltéeﬁ d 9—
rynes resi n ween e vat er
oréanl ?flgyélﬁ 6\r;\\“;/zg'sbr S‘nzglllﬁj%\g @é%%%é &/I e Warér %épo?%“ [’Je(l @7%?%&’1%% +Ve)

evapor a@/etiZS?@OWWéﬂs The crude resi due was subjected to flash col um

chr mat og aph?/ to yield the desired conpound 38(i) (1.05 g, 68%. 10ill NWR
f@) 8 1.15, t, J =7.2 Hz, 6H 1.70, m 4H, 1.86, m 4H 3.98,

n1 8H 7 16, m 411; 7.27, m

® o
HNYNH3 Ci
NH

coBURESE
S O/\H/NR H{}?)\[]/N\(;S))J\O/\Q
0o o =
99" L
® o
NH3

This compound was prepared via Protocol 3, using 27(iii) (60 mg, 47.9 umol). Standard work-up gave the product
27 as a cream crystalline solid (30 mg, 65%).

"H NMR (300 MHz, CD;0D) § 0.52, br s, 9H; 1.05, m, 3H; 1.66, m, 6H; 2.52, m, 2H; 2.79, br s, 2H, 3.34, br s, 2H;

15 3.55,ABq,J=8.1 Hz, 1H; 3.79, ABq, J = 8.1 Hz, 1H; 4.14, br s, 1H; 4.42, m, 4H; 4.86, br s, 1H; 5.11, m, 4H; 5.73,
m, 1H; 7.31, 13H; 7.90, d, J = 8.1 Hz, 2H; 8.02, d, J = 8.4 Hz, 2H. MS (ES +ve) m/z 887 (20%) [M+H]"; 444 (100)
[M+2H]*".



2H, 7.38, d, J =9.1 Hz, 2H 7.82, d, J = 8.2 Hz, 214; 7.90, d, J = 9.1 Hz,
211. 38(ii) To 38(i) (1.0 g, 1.94 mmol) dissolved in THF (30 M), was
added a solution of LiCOH (300 ng, 12.5 mml) in water 15 (20 m ), After
stirring at RT overnight, diethyl ether was added and the | ayers separat ed.
The aqueous | ayer was then acidified wwth a dilute HCl solution. This was
then extracted with diethyl ether (3 x 20nml), the conbined organic extracts
were then dried and evaporated to dryness to yield 38(ii) as a white foany
solid (646 ng, 89% . 111 NWR (300 MHz, | 13) 8 1.71, m 411, 1.90, m 411;
3.91, m 211 3.99, m 211; 7.11, dist'd, J = 8.3 Ft, 2H, 7.18, m 214;
7.27, m et d 29 " 8.8 Hz, 2H, 7.83, d, J =8.0 Hz, 2H, 7.90, d, J =
8.8 Hz, ) , COOH. 120. 38(iii) H HN N, PMC NH This conpound
was pregp g;ed V|a Protocol 1, using 31(ii) (125 ng, 0.236 mmol) and 38(ii)
098 mmol ) to yield 38(iii) as a white solid (123 ng, 86% . 51H

Z, CDC13) 8 1.25, s, 12H, 1.34, m 4H, 1.70, m 16H, 2.06, s,
16H, 3.04, m 4H 3.79, m 2H, 3.96, m 2H 4.37, m 2H, 5.04,
s, 4H; 6.08] Bif's, NH, 6.21, br s, NH, 7.06, d, J = 8.5 Hz, 2H 7.15, dist
t, 2H 7,25 'B 12H, 7.32, d J =9.1Hz; 2H, 7.79, d, J = 7.9 Hz, 2H 7.87,

H M (ES +ve) niz 1483.4 (10% [MtHr; 742.4 (20) [ MtHr.
e c 10 121.

2-Bromoethylbenzene (240 pl, 1.75 mmol) was added to a mixture of 1,1’-binaphth-2,2’-diol (500 mg, 1.75 mmol),

5  potassium carbonate (1.00g, 7.27 mmol) and acetone (10 ml). The mixture was stirred at reflux for 18 h, and then
cooled down and filtered. The crude product was purified by flash chromatography with 1-4% ethyl acetate:petrol as
eluent to give the product 28(i) as viscous oil (250 mg, 37%)

'H NMR (300 MHz, CDCl3) § 2.69, m, 2H; 4.12, m, 2H; 4.90, s, 1H; 6.76, m, 2H; 7.02, m, 4H; 7.26, m, 7H; 7.89, m,
4H.

10 28(i)

O O/\[fOH

(0]

99 l©

To 28(1) (250 mg, 0.64 mmol) in methanol (10 ml) was added potassium carbonate (1.00 g, 7.27 mmol) and
bromoacetic acid (560 mg, 4.03 mmol) and the mixture stirred at reflux for 18h. The reaction mixture was cooled
down, methanol removed in vacuo, and the crude residue redissolved in water and acidified with 1M HCI.
15 Extraction with ether, drying (Na,SO,) and concentration gave the crude product that was purified by flash
chromatography. Elution with 10% methanol-DCM gave the acid 28(ii) as a viscous oil (257 mg, 89%).

'H NMR (500 MHz, CDCls) § 2.62, m, 2H; 4.06, m, 2H; 4.15, m, 2H; 6.67, d, J = 7.5 Hz, 2H; 6.98, m, 3H; 7.15, m,
3H; 7.27, m, 2H; 7.34, m, 3H; 7.80, d, J= 8.5 Hz, 1H; 7.89, m, 3H; 10.30, br s, 1H.



111 NWR (300 MHz, CD30D) 8 1.56, m 4H 1.67, m 6H 1.83, m 2H 1.93, m
4H, 3.12, m 4H 3.93, m 211; 4.02, m 2H, 4.34, m 211; 5.07, ABq, J =
12.3 Hz, 2H 5.12, ABq, J = 12.3 Hz, 211; 7.00, m 2H 7.12, m 2H, 7.27,
m 12H, 7.46, m 2H, 7.83, d, J =7.9 Hz, 2H 7.93, d, J =9.1 Hz, 2H M5
(ES +ve) mlz 476.5 (100% [ MrH] 2+. Synt hesi s of Conpound 39 539(i)
HN, Boc N .Boc Os(R) - (s)NHO O 0 oJ To 34 (20 ng, 0.021 nmol) in
DCM (2 mM) was added triethylamne (0.09 m) and
N, I NP-bi s(tert-butoxycarbonyl)- N'-trifdyl guanadine (25 ng, 0.062 mmol)
under N2. The solution was allowed to stir overni ght before being
evaporaﬁsﬁg)to dryness. The resultant residue was then subjected to flash
col um chromat ogr aphy (over silica), using 102% MeOH DCM as the eluant to
yield the desired conpound 39(i) as a pale yellowoil (23 ng, 79%. 11-1
NVR (300 MHz, CDC13) 8 1MigMemc4H, 1.48, m 40H, 1.59, m 4H 1.70, m 8H
3.27, m 4H, 3.82, m 211; v.09, m 211; 4.45 m 2H 5.15, ABq, J = 12.3
Hz, 4H, 5.54, d, J= 8.2 ?{ NH, 7.16, dist d, J= 8.2 Hz, 2H, 7.24, m 2H

] 114, 7962, m 2H 7.87, d, J = 7.9 Hz, 211; 7.94, d,
ﬁw.@%@%ve) mz 1401.7 (40% [MNa]+: 1379

0]

\r

This compound was prepared via Protocol 1, using 28(ii) and 1(viii) (100 mg, 115 umol). Purification by radial
chromatography (1-3% methanol: DCM) gave the product 28(iii) (83 mg, 56%).

5 'HNMR (300 MHz, CDCLy) & 0.75, m, 2H; 0.89, m, 6H; 1.26, s, 6H; 1.40, s, 9H; 1.60, m, 6H; 1.76, br t, 3H; 2.08, s,
3H; 2.62, m, 4H; 3.00, m, 4H; 4.05, m, 2H; 4.31, m, 4H; 4.54, m, 1H; 4.80, m, 1H; 5.09, ABq, J= 12.6 Hz, 1H; 5.17,
ABq, J=12.6 Hz, 1H; 6.10, br d, J= 7.2 Hz, 1H; 6.31, br s, 2H; 6.59, d, J= 6.9 Hz, 2H; 6.99, m, 1H; 7.22, m, 9H;
7.82,d,J=8.1 Hz, 1H; 7.90, m, 2H. MS (ES +ve) m/z 1302 (100%) [MT]".

Compound 28

® ©
HNYNH;; al
NH

0O _/( 0O
“ir Wﬂiﬁfﬁﬁj
OO L@ ® o

This compound was prepared via Protocol 3, using 28(iii) (80 mg, 61.4 umol). Standard work-up gave the product

NH3 I
10

28 as a cream crystalline solid (40 mg, 65%).

'H NMR (300 MHz, DMSO-dg) & 0.47, m, 6H; 1.12, m, 3H; 1.47, m, 4H; 2.07, s, 1H; 2.41, m, 1H; 2.49, br s, 3H;
2.66, m, 1H; 2.66, m, 1H; 3.04, m, 1H; 3.55, m, 8H; 4.26, m, 4H; 5.03, m, 2H; 5.74, m, 1H; 6.94, br d, /= 8.4 Hz,

15  1H;7.02, brd, J= 8.4 Hz, 1H; 7.30, m, 15H; 7.51, m, 1H; 7.92, m, 2H; 8.02, m, 2H. MS (ES +ve) m/z 936 (100%)
M]".



Compound 39 Thi s conpound was prepared via Protocol 3, using 39(i) (20 ny,
0.014 mmol) to yield the desired product 39 as a light brown solid (15 ny,
86% . 51H NWR (300 MHz, CDC13) 8. 1.18, m 4H 1.48, m 40H 1.59, m 4H,
1.70, m 8H 3.27, m 4H, 3.82, m 2H 4.09, m 2H, 4.45, m 2H 5.15, ABq,
J =12.3 Hz, 4H, 5.54, d, J =8.2 Hz, NH 7.16, dist d, J = 8.2 Hz, 2H
7.24, m 2H 7.31, m 11H 7.49, m 1H, 7.62, m 2H 7.87, d, J = 7.9 Hz,
2H, 7.94, d, J - 9.1 Hz, 2H 8.28, m NH M (ES +ve) mz 490.5 (60%

[ MF211} 2; 452.4 (100) [ M¢H-Ph] 2+, 414.50680) [ Mr2H-2Ph] 2+. Synt hesi s
of Conpound 40 1040(i) HNBoc , N NBoc ) H HN Boc 123. To 35 (47 ny,
0. 044 thesls 0f EfMolifa 781 ) Was added triethylamne (0.19 nl) and

N, N - bi s%tert-ﬁu.oxycar bonyl)- N'-triflylguanadine (53 ng, 0.13 mmol) under
N2. Thez2g@l ution was allowed to stir overni ght before being evaporated to
dryness. The resultant residue was then subjected to flash col um

chr omat ogr aphy (over S|I|F&a)H eluting with 2% MeOH/ DCMto yield the desired
conmpound 40(i) as an off V\m/t eemsolid (40 ng, 61% . 511-1 NVR (300 MHz,
CDC13) 8 1.01, m 2H 1.32/Ndfm 2H, 1.48, m 44H, 1.54, m 411; 1.70, m

811; 3. 14 411; 3.73, 211: 4.00, m 211; 4.42, m 2H 5.51, d J =
7.9 Hz, 61, MBg} Ji=d2 @ Hz, 4H 7.12, dist d, J = 7.9 H, 211;
7.26, m BRK 8 58, fn gk Y800 11; 7.88, m 4H 7.97, dist d, J = 7.9
Hz, 2H 8.24, m WH. (BS +ve) 1501. 8 (10% [M+Na]+ 1479.7 (10)

[ MFH] +; % (20) [Mk2H 2+. donpound 40 NH e e HN NH3 CI 10  This

conpoundswwasApr ed Mia Protocol 3, using 40(i) (38 ng, 0.026 mol) to
yiel d the desiredl prodlitssc40 as a light brown solid (18 ng, 61%.
This compound was prepared via Protocol 1, using 23(vii) (121 mg, 0.14 mmol) and 1(ii) (58 mg, 0.14 mmol) to
5 afford 29(i) as a white solid (114 mg, 65%) Mp 90-94 °C.

'H NMR (300 MHz, CDCL;) § 0.46, d, J = 6.3 Hz, 3H; 0.52, d, J = 6.3 Hz, 3H; 0.79, m, 4H; 0.92, m, 2H; 1.12, m,

2H; 1.26, s, 6H; 1.41, s, 9H; 1.52, m, 4H; 1.76, t, J = 5.7 Hz, 1H; 2.09, s, 3H; 2.49, m, 2H; 2.55, s, 3H; 2.56, s, 3H;

2.64, m, 2H; 2.92, m, 2H; 3.14, m, 2H; 3.95, m, 2H; 4.80, m, 5H; 5.05, m, 2H; 5.13, ABq, J = 12.3 Hz, 2H; 5.65, m,

1H; 6.18, d, J = 6.9 Hz, 1H; 6.29, br s, 2H; 6.47, m, 1H; 7.30, m, 13H; 7.90, m, 4H. MS (ES +ve) m/z 1274 (100%)
10 [M+NH,]"

Compound 29

® o
HNYNHs cl

(S) o/\n/N R, fm\n/N())J\
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This compound was prepared via Protocol 3, using 29(i) (114 mg, 0.091 mmol) to yield 29 as a highly hydroscopic
cream solid (48 mg, 55%).

15 'HNMR (500 MHz, CD;0D) § 0.47, d, J = 6.3 Hz, 3H; 0.53, d, J = 6.3 Hz, 3H; 0.96, m, 2H; 1.17, m, 2H; 1.24, m,
2H; 1.55, m, 4H; 1.71, m, 2H; 1.79, m, 2H; 2.55, m, 2H; 2.79, m, 2H; 3.14, m, 2H; 3.95, m, 1H; 4.14, m, 2H; 4.35,
m, 1H; 4.49, m, 3H; 5.11, m, 4H; 5.74, m, 1H; 5.32, m, 13H; 7.96, m, 4H. MS (ES +ve) m/z 886 (5%) [M]*"; 444
(100%).



11-1 NWMR (300 MHz, CDC13) 6 1.32, m 6H, 1.62, m 1011; 1.92, m 411; 2.95,
m 211; 3.10, m 211; 3.97, m 4H 4.30, m 2H, 5.57, m 411; 7.02, m 2H,
7.17, m 2H 7.229, m 2H 7.50, m 1011; 7.88, m 1011. MS (ES +ve) mz
540.4 15(209% [ Mt21-112; 477.3 (95) [ MtH nap] 2+; 414.4 (100) [ M+H 2nap] 2+.
124. Conpounds of Formula Il General Synthetic Scheme (Exanple - Conpound
41) 41(1) Synt hesi s of Conpound 41 541(i) 0 To a suspension
of 3-am nobenzoic acid (1.03 g ng, 7.52 mmol) in MeOH (80 nl) at 0 C was

added dropw se t hi onyl
allowed to stir for

t he progaﬁ%ugg

chloride (5 ﬁg
16 h before the solvént was renoved by evaporation and

th th h d
el S 2 P

hp écth gldig%verse ?

The resulting solution was

by evapora |on

g, 98% . ~A\p~176- 178 C. 1H NWVR »l' NPE D20) 8. 3.66 3H, 7.37, m 1H
7,42, o 1771, m 1K 7. 7§ _HUlJ =08 3.3 71H H Mg (C) mz
152 (100% o] MCH 41( i adyiath Fnoc, ) _Gyano Reduction (s)

CI ok
o ™>N
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Y
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125. 1H NWR (300 MHz, CDC13) 5 1.42, s, 9H 1.60, m 2H, 1.78, m 2H 3.08,
m 2H, 3.86, s, 3H 4.17, t, J=6.9 Hz, 1H 4.36, d, J= 6.9 Hz, 2H, 4.63,
m 1H, 6.03, d, J=8.1 Hz, 2H, 7.26, m 2H, 7.36, m 2H 7.56, d, J= 7.2,
Hz, 2H, 7.72, d, J=7.8 Hz, 2H 7.77, m 1H, 7.88, d, J= 8.1 Hz, 1H 8.17,
s, 1H, 9.15, s, 1H WM (ES +ve) niz 610 (100% |[M+Nar; 588 (70) [ M+Hr.
541(iii) 0 HZNNN O NH Boc This conpound was prepared via Protocol 2, from
41(ii) (555 ng, 0.95 nmol) to yield 41(iii) as a colourless viscous oil
(285 ng, 82%. 1H NWVR (300 MHz, GRgl3) 5 1.43, s, 9H, 1.65 m 4H
2.08, m 2H 3.19, m 2H 3.69, m 1H 3.91, s, 3H 5.11, m 101H 7.36, m
1H, 7.5Begt, J= 7.8 Hz, 1H 7.84, t, J=1.8 Hz, 1H 8.04, m 1H M (ES
+ve) niz 264 (100% [M Boc+H] . 41(iv) This conmpound was prepared via
Pr ot ocol ~% om 22(11) (288 nmg, 0.75 ntnol) and 41(iii) (275 ng, 0.75
mol ) td 1k Al(iv) as a white foam (434 ng, 79%. M 70C, 1H NWR (300
VHz, CDC13)(S)5 P. , m 2H 1.44, s, 9H, 1.62, m 2H 2.96, m 2H, 3.87, s,

3H, 4.55 4 94 m 2H, 5.69, m 1H, 6.45, d, J= 8.1 Hz, 1H, 7.85, m
8H, 7.9 H s, 1H M (ES +ve) mz 732 (50% [ MtH] ; 351 (100).
Conmpound ™4 6 "1H NWR (300 MHz, CD30D) 8 1.30, m 2H, 1.67, m 2H
2.76, m 2H 3. s, 3H, 4.59, m 511 4.90, m 2H, 5.71, m 1H, 7.06, m
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chloroacetonitrile (3.0 ml, 47 mmol) and potassium iodide (2.50 g, 15 mmol). The resultant solution was heated at
5 reflux for 18 hrs and then cooled down and filtered. Acetone was removed and the residue redissolved in ethyl
acetate and water, and neutralized with IM HCI. Organic extract was separated and water phase extracted with more
ethyl acetate. Organic extracts were combined, dried (MgSO,) and concentrated. Purification by column

chromatography with 1-20% ethyl acetate/petrol gave the product 30(i) as a colourless viscous oil (10.0 g, 90%).

'H NMR (300 MHz, CDCly) 8 0.54, d, J= 6.0 Hz, 3H; 0.60, d, J = 5.7 Hz, 3H; 1.25, m, 2H; 3.89, m, 1H; 4.05, m,
10 1H; 7.22, m, 6H; 7.38,d, J=9.0 Hz, 1H; 7.40, d, J= 9.3 Hz, 1H; 7.80,d, J= 7.5 Hz, 7.81, d, /= 8.1 Hz, 1H, 7.90, d,
J=9.0Hz, 1H; 7.91,d, J=9.3 Hz, 1H.
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A solution of 30(i) (10.00 g, 25 mmol) in dry ether (50 ml) was added dropwise to a suspension of lithium
15 aluminium hydride (3.00g, 79 mmol) in ether (30 ml) during 2 hrs with ice bath cooling, and then stirred for 18 hrs
at room temperature. Ether (100 ml) was added to the reaction mixture and then a potassium hydroxide solution in
water (20%) was added until a white precipitate separated on the bottom of the flask. Ether solution was filtered to

give the crude product that was purified by column chromatography to give the product 30(ii) (8.05 g, 80%).
'H NMR (300 MHz, CDCly) 8 0.55, d, J= 6.3 Hz, 3H; 0.60, d, J= 6.3 Hz, 3H; 0.87 m, 1H; 1.22, m, 4H; 2.64, br s,

20 2H;3.95, m, 4H; 7.20, m, 4H; 7.31, m, 2H; 7.38, d,J=8.7Hz, 1H; 741,d,J7=8.7 Hz, 1H; 7.84, d, I = 8.1 Hz, 2H;
7.91,d,]1=28.7 Hz, 2H.



5 OH To a solution of 41(iy) (370 ng, 0.51 nmmol) in THF/ water, 3:1 (8 m)
was added |ithium hydroxi de nonohydrate (43 ng, 0.51 mmol) and the

resul ting suspension was allowed to stir for 16 h. The reaction m xture was
diluted with water (30 ml) and the THF was renoved by evaporation before

t he remai ni ng aqueous | ayer was washed with diethyl ether (40 m) to renove
unreacted starting material. The aqueous phase was acidified with dilute
pot assi um 10bi sul fate and the resulting precipitate was extracted with DCM
(3 x 40 m). The conmbined DCM fractionggwere dried and evaporated to yield
the title conmpound 42(1) as a white solid (350 ng, 96% . M 86-90C. 111 NMR
(300 MHazgGi#DC13) 8 1.15, m 2H, 1.49, s, 9H 1.65, m 211; 3.03, m 2H
4.59, m 511; 5.01, m 2H, 5.71, m 111; 6.63, d, J = 9.0 Hz, 1H 7.34, m
8H, 7.97, m 7H 9.26, g-BdH, 9.70, br s, 111. M5 (ES +ve) miz 740 (100%

[ MkNar; 718 (20) [ Mr111+) 1542(ii) To a solution of 42(i) (40 ng, 0.056
nmol ) in acetone (2 M) was added K2CO3 (17 ng, 0.12 mmol) and benzyl

brom de , 0.12 | ). The resulting suspension was allowed to stir
for 16 K 2K L ~CON ratot on and purification by flash colum
chromatogréfhy (5% DCM to yield the title conmpound 42(ii) as a white
solid 2Q 09..80% . M 145-152C. 1H NWR (300 MHz, CDC13) 8 1.05, m 2H

Thi's conmpound was prepared via Protocol 3, from42(ii)
(35 ng, 0.043 mmol ) to yield 42 as a highly hydroscopic creamsolid (30 ng,

939 . SHkd %uﬁxg’ Q/Qs Méred 99%9)%0181 li]SIn% E?O(Lg](.?gg lr_|rig (;l' 6; rﬁholgqnﬂglla-Fmoc ?,ﬁ_P rT%Oég%OS

§H468 an‘Bg’%gs mTPP “’I\Y@l tl?SjeWé)’roﬁ*P’i”(‘E)G‘S IB‘Ef%(h“F Mhﬂl_ (@ng%%) (100% . Synthesis

of - Gompoyady (3%0 Mtiz, 03013) 8041, d,J= 6.0 Hz, 3H; 0.53, d, J= 6.5 Hz, 3H; 1.27, m, 11H; 1.44, s, 9H; 2.85, m,
2H; 3.35, m, 2H; 3.81, m, 2H; 4.03, m, 2H; 4.12, m, 1H; 4.21, m, 1H; 4.38, m, 2H; 4.53, m, 1H; 5.38, br d, 1H; 5.78,
brs, 1H; 7.09, d, /= 8.5 Hz, 1H; 7.25, m, 10H; 7.49, d, /= 9.0 Hz, 1H; 7.58, d, J= 7.0 Hz, 2H; 7.73, d, /= 7.5 Hz,
2H; 7.85,d, J=8.0 Hz, 1H; 7.90, d, J = 7.5 Hz, 1H; 7.94, d, J = 9.0 Hz, 1H; 8.00, d, J= 9.0 Hz, 1H. MS (ES +ve)
m/z 849 (100%) [M+Na]".

ng/n] 211; 3.00, m 2H 4.50, m 511; 4.87, m 2H 5.30, s,
2

10 306v)

This compound was prepared via Protocol 2, using 30(iii) (310 mg, 0.365 mmol) to yield the desired product 30(iv)
as an off white solid (172 mg, 75%).

'H NMR (300 MHz, CDCL3) § 0.58, 3H, dd, J = 6.3, 1.5 Hz; 0.65, 3H, dd, J=6.6, 1.5 Hz; 1.51, m, 11H; 1.51, s, OH:
15 293, m, 1H; 3.17, m, 3H; 3.30, m, 1H, 3.45, m, 1H; 3.92, m, 1H; 4.12, m, 3H; 4.79, br s, 1H; 6.73, m, 1H: 7.15, m,
1H; 7.25, m, 3H; 7.36, m, 2H; 7.48, m, 2H; 7.91, m, 2H; 7.99, m, 2H. MS (ES +ve) m/z 628 (100%).



10Thi s conpound was prepared via Protocol 1, from42(i) (91 ng, 0.127 mmol)
and 0- benzyl hydroxylam ne (20 ng, 1.27 mmol) to afford 43(i) as a white
solid (82 ng, 78% . M 141-144C. 1H NWR (300 MHz, CDC13) 8 1.06, m 2H,
1.43, s, 9H 1.54, m 2H, 2.93, m 2H 4.30, m 1H, 4.54, m 4H 4.66, t,
J=5.1 Hz, 1H 4.95 m 4H 5.66, m 1H, 6.41, d, J= 7.5 Hz, 1H 7.31, m
10H, 7.88, m 2H 7.97, m 2H, 9.14, s, 1H WM (ES +ve) mz 823 (100%
[ MFH] . 15 Conpound 43 Thi s conmpound was prepared via Protocol 3, from
43(i) (73 ng, 0.089 mol) to yield 43 ggga hydroscopic white solid (67 ng,
999 . 128. Synthesis of Conpound 44 44(1) 1\1 Boc,N N Boc * HH To a
sol uti ogy@f 41 (32 ngy, 0.048 mmol) in DCM (3 ml) was added NI -tert- 5
butoxycarboxanldo(trlfluoronethylsulfonyllnlno)nethyl propanam de (28 ny,
0.072 mmol ), triethylamnes(7.3 ng, 0.072 mol ). The resulting solution was
allowed to stir for 16 W“under a nitrogen atnosphere. The sol vent was
evaporated and the crudé product was purified by flash col um
MeOH) to yield the title conpound 44(i) as a
@@L@Nb 74-76C. 1H NWVR (300 MHz, CDC13) 8 1.14,
P8R, 1. 65, m 2H 3.26, m 2H 3.91, s, 3H
4.57, d, J 3.3 Hz, 2H 4.67, m 2H, 5.59, m
1 = 8.4 Hz, 7.26, m 8H 7.77, m 7H 8.27, br s, 1H
VB CES +ve) mzﬂaq,%(lom [ MtNa] ;875 (95% [ M+H] .

This compound was prepared via Protocol 1, using 30(iv) (172 mg, 0.274 mmol) and (R)-Fmoc-Arg(Pmc)-OH (182
mg, 0.274 mmol) to yield the desired product 30(v) as an off white solid (165 mg, 47%).

5  'H NMR (300 MHz, CDCl;) § 0.41, d, J = 6.6 Hz, 3H; 0.52, d, J = 6.3 Hz, 3H; 1.25, s, 6H; 1.37, s, 9H; 1.30, m,
13H; 1.71, br t, 3H; 1.83, br s, 1H; 2.07, s, 3H; 2.55, s, 3H; 2.59, s, 3H; 2.84, m, 3H; 3.19, m, 4H; 3.81, m, 1H; 4.02,
m, 3H; 4.12, m, 1H; 4.31, m, 3H; 4.84, br s, 1H, NH; 6.22, m, SH, NH; 7.21, m, 10H; 7.48, m, 4H; 7.70, d, J= 7.5
Hz, 2H; 7.89, m, 4H. MS (ES +ve) m/z 1272 (5%) [M+H]".
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This compound was prepared via Protocol 2, using 30(v) (165 mg, 0.130 mmol) to yield the desired product 30(vi)
as an off white solid (100 mg, 73%).

'"H NMR (300 MHz, CDCls) 6 0.41, d, J = 6.6 Hz, 3H; 0.53, d, J = 6.3 Hz, 3H; 1.28, s, 6H; 1.41, s, 9H; 1.36, m, 14
H; 1.77, br t, 3H; 2.10, s, 3H; 2.56, s, 3H; 2.58, s, 3H; 2.92, m, 2H; 3.20, m, 3H; 3.37, m, 2H; 3.81, m, 1H; 4.08, m,
15  4H;4.84,brs, 1H, NH; 6.22, m, 5H, NH; 7.23, m, 6H; 7.38, d, J= 9.0 Hz, 1H; 7.49, d, J= 9.0 Hz, 1H; 7.96, m, 4H.



Compound 44 Thi s conmpound was prepared via Protocol 3, from44(i) (49
ng, 0.056 mmol) to yield 44 as a creamsolid (32 ng, 150.045 mmol, 80%. M
124-126C. 1H NWR (300 MHz, CD30D) 8 1.17, m 2H, 1.63, m 2H 3.01, m 2H,
3.92, s, 3H 4.52, m 5H 4.97, m 2H 5.73, m 1H 7.07, m 2H ; 7.32, m
O9H, 7.90, m 4H, 8.28, s, 1H WM (ES +ve)mz 698 (25% [M+Na]+; 413 (100%.
Synt hesi s of Conmpound 45 45(i) Boc,N N, Boc * HH 129. To a solution of 42
(20 nmg, 0.027 innol) in DCM (2 n) was added
NI -t enbut oxycar boxam do(trifl uoromet hyligal f onyl i m no) net hyl propanam de (16
ng, 0.041 mmol ), and triethylamne (4 ng, 0.041 mmol ). The resulting
sol uti onowis allowed to stir for 16 h under N2. The sol vent was evaporat ed
and the crude product was purified by flash colum chromatography (15:1,
DCM MeOH) to yield the tjitBe conpound 45(i) 5as a white solid (15 ny, 58%.
Mp 122-126C. 114 NWR (3 MHz, CDC13) 8 1.15, m 2H, 1.46, s, 9H 1.50, s,
9H,; 1 63, m 2H 3 25, 2H, 4,32, m 1H, 4.45 m 2H, 4.56, m 2H 4.85,
3 6.31, d, J=8.1 Hz, 1H, 7.32, m 8H, 7.85,
Zkbc M5 (ES +ve) mz 950 (100% [ M+H].
S prepared via Protocol 3, from45(i) (15
| p.to yreld 45 as a highly hydroscopic creamsolid (6 ny,
R (500 MHz, PD) 8 1.08, m 2H 1.54, m 2H, 2.92, m 2H
: , ,Y7.0 Hz, 1H] 4p?r, m 4H, 4.80, m 2H, 5.27, s, 2H 5.59,
m 1H 7.25 m 13H 7.79,"n NH, 8.22, s, 1H M5 (ES +ve) miz 750 (100%
[M. 15Synthesis of Conpound 46 46(i)
This compound was prepared via Protocol 1, using 30(vi) (100 mg, 95 umol) and (R)-Fmoc-Leu- OH ( 34 mg, 95

umol) to yield the desired product 30(vii) as an off white solid (120 mg, 91%).

5 'HNMR (300 MHz, CDCL3) § 0.41, br d, /= 6.0 Hz, 3H; 0.51, br d, /= 6.3 Hz, 3H; 0.88, br d, J= 5.7 Hz, 3H; 0.90,
brd,J=5.7 Hz, 3H; 1.24, s, 6H; 1.39, 5, 9H; 1.56, m, 23H; 2.06, s, 3H; 2.51, s, 3H; 2.54, 5, 3H; 2.71, 5, 1H: 2.88, m,
2H; 3.11, m, 3H; 3.31, m, 1H; 3.77, m, 1H; 3.98, m, 2H; 4.11, m, 1H; 4.27, m, 2H; 4.54, br s, 1H, NH; 4.92, br s, 1H,
NH; 6.35, m, SH, NH; 7.26, m, 10H; 7.55, m, 4H; 7.70, d, /= 7.2 Hz, 2H; 7.89, m, 4H. MS (ES +ve) m/z 1385 (15%)
[MT".
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This compound was prepared via Protocol 2, using 30(vii) (120 mg, 87 umol) to yield the desired product 30(viii) as
an off white solid (80 mg, 79%).

MS (ES +ve) m/z 1163 (80%) [M]".



To a solution of 43 (51 ng, 0.067 nmml) in DCM (3 m ) was added
N1-tert-but oxycarboxam do(trifl uorometh- yl sul fonylim no)nethyl propanam de
(39 ng, 0.10 mmol ), and triethylamne (0.1 ml). The resulting solution was
20al l owed to stir for 16 hr under N2. The solvent was evaporated and the
crude product was purified by flash colum chromat ography (15:1, DCM MeOH)
to yield the title conmpound 46(1) as a white solid (58 ng, 90%. M 112C
1H NWR (300 MHz, CDC13) 8 1.10, m 2H 1.44, s, 9H, 1.50, s, 9H, 1.65, m
2H, 3.23, m 2H, 4.25, m 1H 4.51, m @ 4.89, m 2H, 5.00, s, 2H 5.63,
m 1H, 6.34, d, J= 7.5 Hz, 1H, 7.31, m 16H;, 7.90, m 4H, 8.25, br s, 1H
9.05, s3pdhl. M5 (ES +ve) nmlz 987 (1009 [M+Na]+; 965 (90% [M-H. Conpound
46 Thi s conmpound was prepared via Protocol 3, from46(i) (16 ng, 0.017
mmol) to yield 46 as a ¢, gaen solid (7 ng, 51%. M 142 C. 51H NWMR (300 MHz,
CD30D) 8 1.20, m 2H 1.%6, m 2H, 3.04, m 2H 3.97, m 1H 4.49, m 611;
4.96, m 211; 5.60, m M11; 7.83, m 16H 7.95 m 411. M5 (ES +ve) mz 765
(20% [ 202 (100) .~Synt hesjy's pf ound 47 Conpound 47 10To a
sol uti on_of 80 n THF (3 nml) was added pal | adi um on
. :Thd THsul'ting mixture was flushed with hydrogen
gas and all gywed to stir fory %6 h. The mixture was filtered t hrough celite
and evaf J tlo dryness. Th{js internediate product was then subjected to
3 toyyield the fit}g conmpound 47 as a white solid (16 ny,
70% . M 116C. HNHMNMR (500 MHz, CD30D) 8 0.76, m 311; 1.35, m
411; 1.67, m 211; 3.66, m 2H;, 3.88, m 211; 4.08, m 111; 4.56, 15m 2H
7. 30, nNThi9¢dmpdund Yas piapadd dia PiMdcd] ESsity 80(vill] @o 83613 @ﬁg%nd[pMn'}'ﬂhce@g&id((& Ql@,)% umol)

Synt hes itosyie?&( thec&%mngg lpjrgguct%%(i?g%g? & flflai;]ndSOﬁLCP (50 mé%}%)-

5 'H NMR (300 MHz, CDCl3) § 0.43, d, J= 6.0 Hz, 3H; 0.53, d, J = 6.3 Hz, 3H; 0.80, br d, 3H; 0.83, br d, 3H; 1.28, s,
6H; 1.26, m, 14H; 1.41, s, 9H; 1.77, br t, 3H; 2.09, s, 3H; 2.53, s, 3H; 2.55, s, 3H; 2.90, m, 3H; 3.13, m, 2H; 3.29, m,
1H; 3.50, m, 2H; 3.62, s, 2H; 3.81, m, 1H; 3.99, m, 4H; 4.46, m, 2H; 4.86, br s, 1H, 6.25, m, SH; 7.24, m, 11H, 7.89,
m, 6H. MS (ES +ve) m/z 1303 (75%) [M+Na]".
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This compound was prepared via Protocol 3, using 30(ix) (50 mg, 39 pmol) to yield the desired product 30 as a
cream solid (20 mg, 56%).

'H NMR (300 MHz, CDCL;) 8 0.48, d, J = 6.3 Hz, 3H; 0.57, d, J = 6.6 Hz, 3H; 0.88, br d, 3H; 0.95, br d, 3H; 1.19,
m, 6H; 1.58, m, 7H; 2.82, br s, 2H; 3.27, m, 7H; 3.65, m, 2H; 3.87, m, 1H; 4.07, m, 4H; 4.27, m, 2H; 4.54, br s, 1H,

15 NH;4.92,brs, 1H, NH; 6.35, m, 5H, NH; 7.22, m, 10H; 7.55, m, 4H; 7.70, d, /= 7.2 Hz, 2H; 7.89, m, 4H. MS (ES
+ve) m/z 915 (5%) [M]", 458 (100) [M+2H]>".



evaporated to dryness. This internedi ate product was then subjected to
Protocol 3 to yield the title conmpound 48 as a white solid (24 ng, 84%. M
158-160C. 11-1 NWR (300 MHz, CD30D) 5 0.51, t, J=7.2 Hz, 3H, 1.17, m
2H, 1.40, m 2H 1.62, m 2H, 3.03, m 2H 3.92, m 2H, 4.09, m 1H 4.45,
ABq, J= 14.1 Hz, 2H, 7.24, m 9H, 7.95 m 5H 9.96, br s, 1H M5 (ES +ve)
mz 677 (100% 5[m+. ACTIVITY Antibacterial assay nethod for

St aphyl ococcus aureus (ATCC 6538P) and Enterococcus faecium Bacteri al
strains: Staphyl ococcus aureus (ATCC 6 P) 10Ent erococcus faeci um VRE
strains: #243 E.faeci um van B ST17#449 E'faeciumvan B ST17 #820 E.faeci um

van A 88'17#987 Eifaec:lum van B ST39 The S. aureus assay is perfornmed in the
PC2 | a ium assay is performed in the PC3 | ab. Conpound

pr epar a(t;én?ﬁi%qllﬁ]g@geg}?ﬁm{g /afret ”,'é"‘?“}d%'ly wei ghed out (between approx. 1-2ng)

and di sso ter (v/v) or 100%DOMSO to a final

stock concentrat yon of 5ng/m . Corrpounds are then diluted 1/10 in H20 to a
test conc of "Beplighel ready for i m P@ use, or storagg af -20C. Starter
cul ture: w up an o/ n starterculture of Staphyl ococciP#cCaureus and

50m s Luria Broth (CB)y for S. aureus or, t er ococossel B) for the
VRE st r&@ioag# bate o/ n atrmddC *A gl ycero \(y@o. 6nml s
bacterial ¢ulpure, 0.3nms gl yceHéPf of each strain |sle®\ﬂ’(° OCif
needed. Assay set up: In a 96well found bottom plate addo50ul LB / well for
the S. aureus plate and add 50ul BBy well for the VRE pl3tigs. 25Add 50ul
of conpound dilution (500Qug/ml test conc) to each of three top row wells
(ie: tested in i ‘ 2fromthetop row to the bottom

row. After the <ot QA 0.50ul of a 1/1000
dilution of the agpropri at QanQWes ni ght Bicterial ul tur &apoftichddEr S. aureus

or the different VRE st ral—r%alal—a'r'es areg incubated at‘ﬁq—%n—a—slowly
rotating plate incubator. 30tgst concentratlin\sire (inug/m) 125, 62.5,
31.25, 15.6, 7. 3~p-CH1 8O, ~0 98 OO

each VRE straijn by diluting prewgfs culture (stored at(j,a\ltﬁ) 1/ 1000 into -
By ot
st

H
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132. final DWVSO concentration in the first row of wells of the assay is
2.5% Vanconycin is included in the assay (in triplicate) at a starting
test concentration of 5ug/nl for S. aureus and 125ug/ml for the VRE strains
Readi ng results of assay: 5After incubation for 24hrs the plates are
renoved and read. Inhibition of bacterial growmh is indicated by |ack of
bacterial pellet or a clear well. In the VRE plates bacterial growth is

i ndi cated by bl ack coloured nmedia (EB) as well as a bacterial pellet.
Untreated control wells are included ipjhe assay to check they all contain
bacterial pellets. Uninoculated untreated control wells are included to

check t@ﬁﬁwﬁé&(ﬁﬁg&ﬂg@1C|ear medi um 10The plates are anal ysed for M C and
the resurts . Anti bacterial assay results for Staphyl ococcus

aur eus {15fCC 6538P) and Enterococcus faecium Activity for Conpounds was
determned in the assays described. The m nimuminhibitory concentration
(nmg/ mML) was qg;eﬁnined to be in a given range if at |east two of three

val ues fell w tyiirpmchat range. M C of the conpound in the range of |ess
than 0.98 (ttg/Mil) is designated in the table by ++++ 15- mc of the

conpound in the range of greater than or equal to 0.99 (ttg/nml) and |ess
t han or_equal tgPégjﬁ (hg/m) is designated in the table by +++ M C of the

conpounﬂmfnq® € of greater than or equal to 15.7 (ttg/ml) and |ess
t han or quhI062.5 (gg/m) is designated in the table by ++ MC of the

compound in the range of greater than or equal to 62.6 (iig/nml) is
desi gnatodindenD-Aeg(FragiQH (#00 mg 204 oompousrdn®al in PTMiwes Rigled QL (2 ml) at 0°C. After

5 stirring for an hour the solvent was removed and the resultant residue resuspended in DCM and BzOH
(0.1 ml) added. The solution was then stirred overnight at 40 °C before being evaporated to dryness. The
crude residue was then subjected to flash column chromatography over silica using 2%MeOH/DCM as
the eluant to afford the desired product 31(i) as a white solid (341 mg, 75%).

'"H NMR (300 MHz, CDCl;) § 1.29, s, 6H; 1.51, m, 2H; 1.74, m, 4H; 2.11, s, 3H; 2.58, m, 8H; 3.13, m, 2H; 4.14, m,
10 1H, 4.34, m, 3H; 5.11, s, 2H; 5.98, d, J = 9.2 Hz, NH; 6.16, br s, NH; 6.29, br s, NH; 7.30, m, 9H; 7.58, d, J = 7.5
Hz, 2H; 7.75,d,J =7.2 Hz, 2H.

31(ii)

Y “PMC

HoN T O\v/J::::

O

This compound was prepared via Protocol 2, using 31(i) (341 mg, 0.463 mmol) to yield the desired product 31(ii) as
15  a white solid (159 mg, 65%).

'H NMR (300 MHz, CDCl3) 8 1.27, s, 6H; 1.51, m, 2H; 1.78, m, 4H; 2.07, s, 3H; 2.52, m, 8H; 3.11, m, 2H; 3.41, m,
1H; 5.07, s, 2H; 6.38, s, NH; 7.30, m, SH.

31(iii)

O/\/\g/O\/
0\/\)?\0/\
¢

20  To a suspension of (S)-1,1-binapth-2,2’-diol (1 g, 3.5 mmol) and anhydrous potassium carbonate (2.4 g 5
equiv) dissolved in acetone (25 ml), was added ethyl bromobutyrate (1.15 ml, 2.3 equivalents) under an
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N, atmosphere. The mixture was then heated at reflux for 24 hrs before being evaporated to dryness and
the residue partitioned between ethyl acetate and water. The organic layer was then washed twice with
water before being dried and evaporated to dryness to yield an oil 31(iii) which was used in the next step

without further purification.

5 'HNMR (300 MHz, CDCl) § 1.17, t, J = 7.2 Hz, 6H; 1.70, m, 4H, 1.85, m, 4H; 3.98, m, 8H; 7.17, m, 4H; 7.30, m,
2H;7.39, d, J = 8.8 Hz, 2H; 7.84, d, J = 8.0 Hz, 2H; 7.92, d, J = 8.8 Hz, 2H. MS (EI) m/z 514 (90%) [M]"; 400 (80);

115 (100).
31(v)
O on
Sf 07T
o)
o)

10 To 31(iii) (598 mg, 1.52 mmol) dissolved in THF (30 ml), was added a solution of LiOH (250 mg, 10.5 mmol) in
water (20 ml), After stirring at RT for 4 hrs, diethyl ether was added and the layers separated. The aqueous layer was
then acidified with 1M HCI before being extracted with diethyl ether (3 x 20ml). The combined organic extracts
were then dried (MgSO,) and evaporated to dryness to yield the product 31(iv) as a white foamy solid (342 mg,

64%).

15 'HNMR (300 MHz, CDCl) § 1.65, m, 4H, 1.82, m, 4H; 3.93, m, 2H; 3.98, m, 2H; 7.15, m, 4H; 7.27, m, 2H; 7.35,
d,J =9.1 Hz, 2H; 7.81, d, J = 8.2 Hz, 2H; 7.90, d, J = 8.8 Hz, 2H; 11.84, br s, 1H. MS (EI) m/z 458 (50%) [M]';
372 (25) [M-CH,CH,CH,COOH]"; 286 (100) [M-2xCH,CH,CH,COOH]".
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31(v)

H
HNYN\PMC

NH

J
OO O/V\OWNH%O@

(s

O
0]

SSAN

0/\©

HN}\N/
H

This compound was prepared via protocol 1, using 31(ii)(159 mg, 0.30 mmol) and 31(iv)(68.7 mg, 0.15 mmol) to
yield 31(v) as a white solid (124 mg, 59%).

5  'HNMR (300 MHz, CDCly) & 1.25, s, 12H; 1.34, m, 8H; 1.70, m, 12H; 2.06, s, 6H; 2.51, m, 16H; 3.05, m, 4H; 3.75
m, 2H; 3.96, m, 2H; 4.34, m, 2H; 5.04, s, 4H; 6.11, br s, NH; 6.22, br s, NH; 6.42,d, J = 7.2 Hz; NH; 7.06, d, J =
8.5 Hz, 2H; 7.15, dist t, 2H; 7.25, m, 12H; 7.32, d, J = 9.1Hz; 2H; 7.79, d, J = 8.2 Hz, 2H; 7.85, d, J = 8.0 Hz, 2H.
MS (ES +ve) m/z 742.7 (100%) [M+H]*".

B

Compound 31

® ©
HNQrNH3 cl

NH

J

10 NH3 CI

This compound was prepared via Protocol 3, using 31(v) (124 mg, 0.089 mmol) to yield 31 as a white solid (65.9
mg, 73%).
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'H NMR (300 MHz, CD;0D) § 1.58, m, 4H; 1.70, m, 6H; 1.85, m, 2H; 1.95, m, 4H; 3.12, m, 4H; 3.98, m, 4H; 4.38,
m, 2H; 5.08, s, 4H; 7.06, m, 2H; 7.15, m, 2H; 7.25, m, 12H; 7.42, m, 2H; 7.83, m, 2H; 7.95, m, 2H. MS (ES +ve)

m/z 951.2 (10%) [M+H]"; 476.8 (100) [M+H]2+.
Synthesis of Compound 32

32(3i)

,Boc
HN

HN.
Boc

This compound was prepared vig protocol 1, using 31(iv) (50 mg, 0.11 mmol) and (D)-lys(BOC)-OMe (68 mg, 0.23
mmol) to yield the desired product 32(i) as an off white solid (90 mg, 87%). R¢= 0.44 (5% MeOH/DCM).

'H NMR (300 MHz, CDCl;) § 1.18, m, 4H; 1.40, m, 4H; 1.43, s, 18H; 1.69, m, 12H; 3.01, m, 4H; 3.73, s, 6H; 3.87,
m, 2H; 4.15, m, 2H; 4.47, m, 2H; 4.53, m, NH; 5.62, d, J = 8.2 Hz, NH; 7.19, m, 2H; 7.22, m, 2H; 7.35, m, 2H; 7.45,
d,J=9.1 Hz, 2H; 791, d, J = 8.2 Hz, 2H; 7.99, d, J = 8.8 Hz, 2H. MS (ES +ve) m/z 981.5 (30%) [M+K]"; 968.6
(100) [M+Na]"; 943.6 (10) [M+H]".

Compound 32

® O
NHz Cl
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This compound was prepared via Protocol 3, using 32(i) (88 mg, 0.093 mmol) to yield the desired product 32 as an
off white solid (50 mg, 76%).
'H NMR (300 MHz, CD;0D) & 1.39, m, 4H; 1.67, m, 12H; 1.96, m, 4H; 2.89, m, 4H; 3.35, s, 6H; 4.02, m, 4H, 4.30,
m, 2H; 7.02, dist d; J = 8.0 Hz, 2H; 7.17, m, 2H; 7.29, m, 2H; 7.52, m, 2H; 7.87, m, 2H; 7.98, m, 2H. MS (ES +ve)
5  m/z743.3 (10%) [M+H]; 372.6 (100) [M+2H]*".

Svynthesis of Compound 33

333)

.PMC
N
H

HN

This compound was prepared via Protocol 1, using (D)-arg(Pmc)-OMe (40 mg, 0.088 mmol) and 31(iv) (20 mg,
10 0.044 mmol) to yield 33(i) as a white solid (18 mg, 31%).

'H NMR (300 MHz, CDCly) & 1.28, s, 12H; 1.43, m, 4H; 1.77, m, 12H; 1.86, m, 4H; 2.09, s, 6H; 2.52, s, 6H; 2.55, s,
6H; 2.59, m, 2H; 3.12, m, 4H; 3.65, s, 6H; 3.84, m, 2H: 4.01, m, 2H; 4.37, m, 2H; 6.20, br s, NH; 6.42, m, NH; 7.02,
dist d, NH; 7.09, d, J = 8.3 Hz, 2H; 7.19, dist t, 2H; 7.30, dist t, 2H; 7.39, d, J = 9.1 Hz, 2H; 7.85, m, 2H; 7.92, d, J
=9.1 Hz, 2H; 7.97, d, NH; 7.99, d, NH.
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Compound 33
©
HNQI,NH3 cl
/fNH
@ o
l.;“‘; NG
Sf 0T 6
o]
o]
O\/\)J\ 1%
NH _
®) 0
NH
)\ ® O
HN” “NH; Cl

This compound was prepared via Protocol 3, using 33(i) (20 mg, 0.015 mmol) to yield 33 as a white solid (9 mg,
64%).

5  'HNMR (300 MHz, CD;OD) & 1.34, m, 10H; 1.61, m, 6H; 2.93, m, 4H; 3.46, s, 6H; 3.62, m, 2H; 3.75, m, 2H; 4.05,
m, 2H; 6.53, m, 2H; 6.74, m, 4H; 7.16, d, J = 8.8 Hz, 2H; 7.42, d, J = 7.7 Hz, 2H; 7.57, d, J = 8.3 Hz, 2H. MS (ES
+ve) m/z: 401 (100%) [M+2H]*".

Synthesis of Compound 34

34()

,Boc
HN

10 HN\Boc

To 32(i) (200 mg, 0.212 mmol) dissolved in THF (20 ml), was added a solution of LiOH (75 mg, 3.14 mmol) in
water (10 ml). After stirring at RT for 90 minutes, ethyl acetate was added and the layers separated. The aqueous
layer was then acidified with a dilute potassium bisulphate solution. This was then extracted with DCM (3 x 20ml)

and the combined organic extracts then dried and evaporated to dryness to yield the product 34(i) as a white foamy

15 solid (178mg, 92%).
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'H NMR (300 MHz, CDCL;) § 1.24, m, 4H; 1.40, s, 18H; 1.44, m, 4H; 1.76, m, 12H; 3.00, m, 4H; 3.77, m, 2H; 4.09,
m, 2H; 4.46, m, 2H; 4.85, m, NH; 6.29, m, NH; 7.16, m, 2H; 7.21, m, 2H; 7.28, m, 2H; 7.30, d, J = 9.0 Hz, 2H;
7.84,d,J = 7.8 Hz, 2H; 7.87, d, J = 8.7 Hz, 2H. MS (ES +ve) m/z 937.2 (15%) [M+Na]’; 915.2 (15) [M+H]". MS
(ES -ve) m/z 913.1 (100%) [M-HT.

5  Compound 34

(s

OO O/\/\ngﬁ\g/
0
99 oy

® ©
NH; Cl

This compound was prepared via Protocol 4, using 34(i) (120 mg, 0.131 mmol), triphenyl phosphine (73 mg, 0.278
mmol), DIAD (0.055 ml, 0.275 mmol) and BzOH (0.05 ml, 0.275 mmol). The BOC- protected intermediate 34(ii)

eluted at the same time as a reaction by product, and so this material was then deprotected via protocol 3 to yield the
10 desired product 34 as a pale yellow hydrochloride salt (101 mg, 80%).

'H NMR (300 MHz, CDCL3) & 1.32, m, 4H; 1.68, m, 10H; 1.79, m, 2H; 1.93, m, 4H; 2.82, m, 4H; 3.97, m, 4H; 4.33,

m, 2H; 5.11, ABq, J = 12.3 Hz, 4H, 7.01, dist d, J = 8.5 Hz, 2H; 7.14, app t, 2H; 7.31, m, 14H; 7.48, m, 2H; 7.62, m,

2H; 7.85, d, J = 7.9 Hz, 2H; 7.94, d, J = 8.8 Hz, 2H. MS (ES +ve) m/z 895.5 (10%) [M+H]"; 825.4 (40) [M-lys]’;

448.7 (100) [M+2H]*".
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Synthesis of Compound 35
Compound 35

® o
NH3 cl

C
NW
(s)
o)
O\/\)J\NH 0 ‘
OO ® O O
® ©
NH; C

This compound was prepared via Protocol 4, using 34(i) (60 mg, 0.066 mmol), triphenylphosphine (73 mg, 278
5 mmol), DIAD (0.055 ml, 0.275 mmol) and 1-naphthalene methanol (45 mg, 0.0.28 mmol). The BOC- protected
intermediate 35(i) eluted at the same time as a reaction by product, and so this material was then deprotected via

Protocol 3 to yield the desired product 35 as a pale yellow hydrochloride salt (58 mg, 83%).

'H NMR (500 MHz, CDCly) & 1.10, m, 4H; 1.40, m, 4H; 1.51, m, 4H; 1.63, m, 4H; 1.76, m, 4H; 2.58, m, 4H; 3.73,
m, 2H; 3.80, m, 2H; 4.19, m, 2H; 6.90, dist t, 2H; 7.00, t, J = 7.1 Hz, 2H; 7.13, dist t, 2H; 7.30, m, 4H; 7.37, m, 6H;

10 7.38, m, 8H, 7.84, d, J = 8.0 Hz; 2H. MS (ES +ve) m/z 995.5 (10%) [M+H]"; 825.4 (40) [M-lys]"; 448.7 (100)
[M+2H]*.

Synthesis of Compound 36

Compound 36
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The crude PMC protected precursor 36(i) was prepared via Protocol 1 using 34(i) (120 mg, 0.131 mmol) and 2-
pyridyl carbinol (0.026 ml) to yield an impure light brown solid. This was then deprotected via protocol 3 to yield
36 as an off white solid (68 mg, 54%).

'H NMR (300 MHz, CD;0D) § 1.41, m, 4H; 1.65, m, 8H; 1.95, m, 4H; 2.87, m, 4H; 3.97, m 4H; 4.31, m, 2H; 5.41,
ABq, J = 14.4 Hz, 2H; 5.52, ABq, J = 14.4 Hz, 2H; 6.96, dist d, 2H; 7.14, dist t, 2H; 7.26, dist t, 2H; 7.46, dist d,
2H; 7.83, d, J = 7.9 Hz, 2H; 7.92, m, 4H; 8.00, dist d, 2H; 8.47, dist t 2H, 8.76, br d, 2H. MS (ES +ve) m/z 449.4
(100%) [M+2H]*",

Synthesis of Compound 37

Compound 37

o}
0
R o | =
=
NH

Lo o

HN” “NH5 CI

To 33(i) (200 mg, 0.2 mmol) dissolved in THF (20 ml), was added a solution of LiOH (75 mg, 3.1 mmol) in water
(10 ml). After stirring at RT for 90 minutes, ethyl acetate was added and the layers separated. The aqueous layer was
then acidified with a dilute potassium bisulphate solution. This was then extracted with DCM (3 x 20ml) and the
combined organic extracts then dried and evaporated to dryness to yield the product 37(i) as a white foamy solid
(145 mg, 88%). The protected precursor was prepared via Protocol 1 using 37(i) (60 mg, 0.046 mmol) and 2-pyridyl
carbinol (0.02 ml) to yield 37(ii) as an impure light brown solid (MS (ES +ve) m/z 1485.5 (10%) [M+H]"; 743.3
(20) [M+H]*"). This was then deprotected via Protocol 3 to yield 37 as an off white solid (28 mg, 64%).

'"H NMR (300 MHz, CD;0D) 6 1.69, m, 10H; 2.00, m, 6H; 3.20, m, 4H; 4.00, m, 4H; 4.39, m, 2H; 5.44, ABq, J =
14.9 Hz, 2H; 5.53, ABq, J = 14.9 Hz, 2H; 6.99, m, 2H; 7.16, m, 2H; 7.28, m, 2H; 7.50, m, 2H; 7.94, m, 8H; 8.47, m,
2H; 8.78, m, 2H. MS (ES +ve) m/z 477.5 (100%) [M+2H]2+.
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Synthesis of Compound 38

38(i)

O/\/\([)]/O\/
O\/\)cio/\
O

To a suspension of (R)-1,1’-binapth-2,2’-0l (1 g, 3.5 mmol) and anhydrous potassium carbonate (2.4 g, 5 equiv)
dissolved in acetone (25 ml), was added ethyl bromobutyrate (1.15 ml, 2.3 equivalents) under an N, atmosphere.
The mixture was then heated at reflux for 4 days before being evaporated to dryness and the residue partitioned
between ethyl acetate and water. The organic layer was then washed twice with water before being dried and

evaporated to dryness. The crude residue was subjected to flash column chromatography to yield the desired
compound 38(i) (1.05 g, 68%).

'H NMR (300 MHz, CDCL3) & 1.15, t, J = 7.2 Hz, 6H; 1.70, m, 4H, 1.86, m, 4H; 3.98, m, 8H; 7.16, m, 4H; 7.27, m,
2H;7.38,d,J=9.1 Hz, 2H; 7.82, d, J = 8.2 Hz, 2H; 7.90, d, / = 9.1 Hz, 2H.

38(ii)

:frfjrtb/\V/ijH
O\/“VjiOH
(L

To 38(i) (1.0 g, 1.94 mmol) dissolved in THF (30 ml), was added a solution of LiOH (300 mg, 12.5 mmol) in water
(20 ml), After stirring at RT overnight, diethyl ether was added and the layers separated. The aqueous layer was then
acidified with a dilute HCI solution. This was then extracted with diethyl ether (3 x 20ml), the combined organic
extracts were then dried and evaporated to dryness to yield 38(ii) as a white foamy solid (646 mg, 89%).

'H NMR (300 MHz, CDCls) & 1.71, m, 4H, 1.90, m, 4H; 3.91, m, 2H; 3.99, m, 2H; 7.11, dist d, J = 8.3 Hz, 2H; 7.18,
m, 2H; 7.27, m, 2H; 7.37,d, J = 8.8 Hz, 2H; 7.83, d, J = 8.0 Hz, 2H; 7.90, d, J = 8.8 Hz, 2H; 9.34, bs s, COOH.
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38(iii)
H
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This compound was prepared via Protocol 1, using 31(ii) (125 mg, 0.236 mmol) and 38(ii) (45 mg, 0.098 mmol) to
yield 38(iii) as a white solid (123 mg, 86%).

5 'H NMR (300 MHz, CDCL3) § 1.25, s, 12H; 1.34, m, 4H; 1.70, m, 16H; 2.06, s, 6H; 2.51, m, 16H; 3.04, m, 4H; 3.79,
m, 2H; 3.96, m, 2H; 4.37, m, 2H; 5.04, s, 4H; 6.05, br s, NH; 6.21, br s, NH; 7.06, d, J = 8.5 Hz, 2H; 7.15, dist t, 2H;
7.25, m, 12H; 7.32,d, J = 9.1Hz; 2H; 7.79, d, J = 7.9 Hz, 2H; 7.87, d, J = 9.1 Hz, 2H. MS (ES +ve) m/z 1483.4
(10%) [M+H]"; 742.4 (20) [M+H]*".

Compound 38
©
HNﬁ,NH? (¢]]
NH
/\/\[(Nﬁ\[(
4k ®
10 HN” "NH; Ci

This compound was prepared via Protocol 3, using 38(iii) (120 mg, 0.081 mmol) to yield 38 as a white solid (71 mg,
86%).



+ 4+ ++ + 40 +++ + + 4+ + 41 +++ + + + + 42 ++ + + + .+ 43 +++

10

121.

'H NMR (300 MHz, CD;0D) & 1.56, m, 4H; 1.67, m, 6H; 1.83, m, 2H; 1.93, m, 4H; 3.12, m, 4H; 3.93, m, 2H; 4.02,
m, 2H; 4.34, m, 2H; 5.07, ABq, J = 12.3 Hz, 2H; 5.12, ABq, J = 12.3 Hz, 2H; 7.00, m, 2H; 7.12, m, 2H; 7.27, m,
12H; 7.46, m, 2H; 7.83, d, J = 7.9 Hz, 2H; 7.93, d, J = 9.1 Hz, 2H. MS (ES +ve) m/z 476.5 (100%) [M+H]*".

Synthesis of Compound 39
393)

S

o)
0]
O\/\)J\NH

H
N

Q( Boc

HN.

N N
Boc

To 34 (20 mg, 0.021 mmol) in DCM (2 ml) was added triethylamine (0.09 ml) and N,N’-bis(tert-butoxycarbonyl)-
N*’-triflyl guanadine (25 mg, 0.062 mmol) under N,. The solution was allowed to stir overnight before being

evaporated to dryness. The resultant residue was then subjected to flash column chromatography (over silica), using

2% MeOH/DCM as the eluant to yield the desired compound 39(i) as a pale yellow oil (23 mg, 79%).

'H NMR (300 MHz, CDCl;) & 1.18, m, 4H; 1.48, m, 40H; 1.59, m, 4H; 1.70, m, 8H; 3.27, m, 4H; 3.82, m, 2H; 4.09,
m, 2H; 4.45, m, 2H; 5.15, ABq, J = 12.3 Hz, 4H; 5.54, d, J = 8.2 Hz, NH; 7.16, dist d, J = 8.2 Hz, 2H; 7.24, m, 2H;
7.31, m, 11H; 7.49, m, 1H; 7.62, m, 2H; 7.87,d, J = 7.9 Hz, 2H; 7.94, d, J = 9.1 Hz, 2H; 8.28, m, NH. MS (ES +ve)
m/z 1401.7 (40%) [M+Na]"; 1379 (100) [M+H] ",
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Compound 39

e

HN NH ® Cle
3
i
NH
This compound was prepared via Protocol 3, using 39(i) (20 mg, 0.014 mmol) to yield the desired product 39 as a
light brown solid (15 mg, 86%).

5  'HNMR (300 MHz, CDCly) § 1.18, m, 4H; 1.48, m, 40H; 1.59, m, 4H; 1.70, m, 8H; 3.27, m, 4H; 3.82, m, 2H; 4.09,
m, 2H; 4.45, m, 2H; 5.15, ABq, J = 12.3 Hz, 4H; 5.54, d, J = 8.2 Hz, NH; 7.16, dist d, J = 8.2 Hz, 2H; 7.24, m, 2H;
731, m, 11H; 7.49, m, 1H; 7.62, m, 2H; 7.87, d, J = 7.9 Hz, 2H; 7.94, d, J = 9.1 Hz, 2H; 8.28, m, NH. MS (ES +ve)
m/z 490.5 (60%) [M+2H]"*; 452.4 (100) [M+H-Ph]*"; 414.5 (80) [M-+2H-2Ph]*".

Synthesis of Compound 40

10 403)

-B
HN oc

NJ\N,Boc

'

L o r° S
5 /\/\H/NH O

O\/\)OJ\NH 9
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frozen SLocks, ) 05w ‘A%?astz'ﬁ 55‘1%%'@9%?%“5 &UAbh”J 1szert41F$‘?2 %ﬁ?@h‘sw-ﬁ}e H,

strains with 'si fication and érties are listed in't

bel ow. 7B’éc’t“e§‘1 455t 3th 7 MractE 8anst |7é’ét isHth JPr bhBe-2Hed 24, pgHH. MS (ES +Ve) mz
St aphy| Bone@aors) [BHNeS1476DA0MERIM4BF$10) PMe2EN 50, ReducedVanconyci n
Susceptibility

Compound 40
NH 5
®
HN” “NH; Cl
o L]
oy T
99
NH3 C|

10

This compound was prepared via Protocol 3, using 40(i) (38 mg, 0.026 mmol) to yield the desired product 40 as a
light brown solid (18 mg, 61%).

'H NMR (300 MHz, CDCly) 8 1.32, m, 6H; 1.62, m, 10H; 1.92, m, 4H; 2.95, m, 2H; 3.10, m, 2H; 3.97, m, 4H; 4.30,
m, 2H; 5.57, m, 4H; 7.02, m, 2H; 7.17, m, 2H; 7.229, m, 2H; 7.50, m, 10H; 7.88, m, 10H. MS (ES +ve) m/z 540.4
15 (20%) [M+2H]*"; 477.3 (95) [M+H-nap]*"; 414.4 (100) [M-+H-2nap]*".



St aphyl ococcus aureus 43300 Gram Positive Methicillin-Resistant

St aphyl ococcus epiderm dis 700562 Gram Positive Miulti-Drug-Resistant MC
Det erm nati on The susceptibility of the above microorganisnms to the test
conpounds was eval uated by determining the M C of each conpound using

m cro-broth dilution analysis according to the nethods reconmmended by the
NCCLS. Al mcrobial strains were obtained from Anerican Type Cul ture

Col l ections (ATCC) and cultured according to the 5 suppliers

recommendat i ons. Evaluation of the suscepjibility of each organi sm agai nst
the test conpounds included a positive control antibiotics Vanconycin and
Oxaci | | | Gompoands@fEdmAfgani sm a standardi zed inocul um was prepared by

di rect suspension of freshly plated colonies in Mieller Hnton Il broth to
an opti caenegd fgnthgticRBeme(E.QRPR2 5 omporthdi) equi val ent to a 0.5 MFarl and
standard). The suspended inoculumwas diluted to a concentration of

approxi mately 106 GRLAY.,formng u per mlliliter (CFW ) and 100
pi, placedH P reasgwviwd TS Cef%a, d. pIMﬂnt aining 100 tit
of test corrpound ser i aIIy diluted 2- ?ol d i I\/Ue;l;l,:ei H(%BH" broth. One
hundred mcroliters of the inocul um was ?Lso added to triplicate wells
containing 100 [IL of two-fold serial dt"Mtions of a positive control

antibiotic and to wells containing 100 111, of nedia only. This dilution
scheme yielded final concentrations for each microbial organismestinated
to be5xaq’L05 (verified by colony auantification on_appropriate agar
pl ates £esent ePdBt Jest cony oncerff rati g ra(?ged froma
hi gh- test ol 1H2 (1d0 pg/mﬂﬁE—Sgeﬁ%g’—"lgeW—-t 9f °15Y1: 7048 (0. I trg/ )
using a two-fjold dilution sche The pI ates were Pncubat ed f@r 24 hours at
37C, and the 'mrobl al gro @ eac ti\&’l of conpound was

625« nm ori'a Mol ecul ar

det ermi ned by ggeasuring the opii @éhr enS| "

Devi ces ctraMax Pl us- 384 npl at e_reader . The M C for each conpound was

det er m ﬁ‘gﬁ%\gs ‘E“Ee, He@N&Eh co d71\1| lution thagyeengket ely inhibited

m cr obi ah (i@ piperidineAnt | bact erial assay results fo D@ﬁ gbry| ococcus

aur eus I\/U5 (ATCC 700699), Methicillin-Resistém=H0 aphyl ococcus aur eus

(ATCC 4&390g I\/UI ti-Drug-Resistant Staphyl ococcus epidermdis (ATCC 700562)

M croso d#ds used to anal yze and graph the data, and the MC
(M ng maj; 4 (Jénhl bitory concentration) was determ ned fromthe resulting data.

The MC 1S defnmed as the | owest concentration of conpound that conpletely

i nhi bited bactetj al . Activity for Conpounds was determined in the

assays @esﬁc;ri e mninmuminhibitory concentration (p.g/m) 25was

det ermi nEdHNO Be i a given range if at least two of three values fell

within that range® M C of the conpound in the range of |less than 0.98

(ttgl/ is designated in the table by ++++ M C of the conpound in the

range of® YPERSER of Framinghenzoifipsid (103 ©meg7 {2 mmginikMeHH(SP edsat DEwa addequra;bw1§eo

15. 6 ( tteigdyirihlorids (HI@g mamﬁng Bordibe waahioeecb% sﬁ#ftr 16’L§fﬁefox'¥'t& 8 Verh N&s ?e%”l?é%%

th
o L Sa0AG b BE BT AR PLUEIR chE 2 oLodt R R hes i mpanan et
raﬂ&e dhe tige é‘aftpe‘lmdt“ﬂaﬁs ovhiegeldl(1.38e, 826)6Mp It 1MRIC.i s designated in the table
by +
'H NMR (300 MHz, D;0) & 3.66, s, 3H; 7.37, m, 1H; 7.42, m, 1H; 7.71, m, 1H; 7.75, dt, J = 1.8,3.3,7.2 Hz, 1H.
MS (CI) m/z 152 (100%) [M]".

41(ii)

H (0]
Fmoc” ” O
(0]
NH
Boc

15  This compound was prepared via Protocol 1, from 41(i) (220 mg, 2.27 mmol) and (R)-Fmoc-Lys(Boc)-OH (578 mg,
1.27 mmol) to afford 41(ii) as a white solid (277 mg, 36%). Mp 96-98°C.



Compound St aphyl ococcusaureus Mu50 (ATCC 700699) Methicillin-Resistant
St aphyl ococcusaur eus (ATCC 43300) Multi-Drug-Resistant Staphyl ococcus
epi derm di s(ATCC 700562 1 +++ +++ +++ 12 +++ +++ +++ 15 +++ +++ +++ 16 +++

+++ +++

125.
'H NMR (300 MHz, CDCl,) 8 1.42, s, 9H; 1.60, m, 2H; 1.78, m, 2H; 3.08, m, 2H; 3.86, s, 3H; 4.17, t, J = 6.9 Hz,
1H; 4.36, d, J = 6.9 Hz, 2H; 4.63, m, 1H; 6.03, d, J= 8.1 Hz, 2H; 7.26, m, 2H; 7.36, m, 2H; 7.56, d, J = 7.2, Hz, 2H;
7.72,d,J="17.8 Hz, 2H; 7.77, m, 1H; 7.88, d, /= 8.1 Hz, 1H; 8.17, s, 1H; 9.15, s, 1H. MS (ES +ve) m/z 610 (100%)
[M+Na]"; 588 (70) [M+H]".

5 41(iii)
O
H,N N (ONg
H o
ITIH
Boc

This compound was prepared via Protocol 2, from 41(li) (555 mg, 0.95 mmol) to yield 41(iii) as a colourless viscous

oil (285 mg, 82%).

'H NMR (300 MHz, CDCl3) 3 1.43, s, 9H; 1.65, m, 4H; 2.08, m, 2H; 3.19, m, 2H; 3.69, m, 1H; 3.91, s, 3H; 5.11, m,
10 1H; 7.36, m, 1H; 7.51, t, /= 7.8 Hz, 1H; 7.84, t, /= 1.8 Hz, 1H; 8.04, m, 1H. MS (ES +ve) m/z 264 (100%) [M-
Boc+H]".

41(iv)

Pt
S0 AU

. This compound was prepared vig Protocol 1, from 22(ii) (288 mg, 0.75 mmol) and 41(iii) (275 mg, 0.75 mmol) to
15  afford 41(iv) as a white foam (434 mg, 79%). Mp 70°C.

'H NMR (300 MHz, CDCls) & 1.04, m, 2H; 1.44, s, 9H; 1.62, m, 2H; 2.96, m, 2H; 3.87, s, 3H; 4.55, m, SH; 4.94, m,
2H; 5.69, m, 1H; 6.45, d, J = 8.1 Hz, 1H; 7.85, m, 8H; 7.91, m, 7H; 9.08, s, 1H. MS (ES +ve) m/z 732 (50%)
[M+HT"; 351 (100).

Compound 41

COL ik DL
N o
SO RN ® 40

20 x NH3 ¢

This compound was prepared via Protocol 3, from 41(iv) (56 mg, 0.077 mmol) to yield 41 as a highly hydroscopic
cream solid (38 mg, 74%).



17 +++ +++ +++ 21 +++ +++ +++ 30 +++ +++ +++ 31 ++ +++ +++ BSExanple 2:
Preparation and Biological Activity of Further Conpounds according to the
Present Invention General Notes Melting point determ nations were carried
out on a Gall enkanp nelting point apparatus. Chemi cal ionization (Cl) and
el ectron inpact (0) mass spectra were obtai ned on a Shimadzu QP-5000 nass
spectroneter by a direct insertion technique with an el ectron beam energy
of 70 eV. Electrospray (ES) mass spectra were obtained on a VG 10Aut ospec
spectroneter. High-resolution mass spegi f{a (HRVB) were determ ned on a

m cromass Qrof 2 spectroneter using pol yethyl ene glycol or polypropyl ene

gl ycol @BNMRE30D MiRr GRODS 6 amjarzﬁ 1hhem, ez 2.96 2% 3866, 3H; atsedn, \6HE 100 Rl speak

| ntensi LR 0@ nPBEGRILALR, 118 RALIRD G 8R 5 ORL bl (LAY AN, (b8, Rasur ed

using a Jasco polarineter wft mn pat engt ton a
nucl earslﬁﬁﬁ{ftgmgﬁﬁaagnce (NNR) spectra were obtained as speci f| ed on a
Varian Mercury 3 or Varian Inova 500 MHz spectroneter. Spectra were

recordesd@ n the specified 15deuterated sol vent, and referenc_ed to the
resi dual non-deuterated solvent signal. Chem cal shifts (5) in ppmwere

L e

oC

T

To a solution of 41(iv) (370 mg, 0.51 mmol) in THF/water, 3:1 (8 ml) was added lithium hydroxide monohydrate
(43 mg, 0.51 mmol) and the resulting suspension was allowed to stir for 16 h. The reaction mixture was diluted with
water (30 ml) and the THF was removed by evaporation before the remaining aqueous layer was washed with
diethyl ether (40 ml) to remove unreacted starting material. The aqueous phase was acidified with dilute potassium

10  bisulfate and the resulting precipitate was extracted with DCM (3 x 40 ml). The combined DCM fractions were
dried and evaporated to yield the title compound 42(i) as a white solid (350 mg, 96%). Mp 86-90°C.

'H NMR (300 MHz, CDCls) § 1.15, m, 2H; 1.49, s, 9H; 1.65, m, 2H; 3.03, m, 2H; 4.59, m, 5H; 5.01, m, 2H; 5.71, m,
1H; 6.63, d, J = 9.0 Hz, 1H; 7.34, m, 8H; 7.97, m, 7H; 9.26, s, 1H; 9.70, br s, 1H. MS (ES +ve) m/z 740 (100%)
[M+Na]*; 718 (20) [M+H]".

15 42(i)

COLLAAAS
S MU

To a solution of 42(i) (40 mg, 0.056 mmol) in acetone (2 ml) was added K,CO; (17 mg, 0.12 mmol) and benzyl

bromide (21 mg, 0.12 mmol). The resulting suspension was allowed to stir for 16 h before concentration and

purification by flash column chromatography (5% MeOH/DCM) to yield the title compound 42(ii) as a white solid
20 (36 mg, 80%). Mp 145-152°C.

'H NMR (300 MHz, CDCL;) 6 1.05, m, 2H; 1.42, s, 9H; 1.52, m, 2H; 3.00, m, 2H; 4.50, m, 5H; 4.87, m, 2H; 5.30, s,

2H; 5.68, m, 1H; 6.27, d, J = 8.4 Hz, 1H; 7.30, m, 11H; 7.90, m, 7H; 8.63, s, 1H. MS (ES +ve) m/z 808 (30%)

[M+H]"; 414 (100%).



measured relative to the internal standard. \Were sanples exhibited (E) and
(2) isoners the chemcal shifts are separated by (/). In general, the two
forms could not be separated by flash chromatography. Multiplet (nm) signals
are reported fromthe centre of the peak. Proton and carbon assi gnnents
were determ ned through the interpretation of two dinmentional spectra
(COsY, gHSQC and gHVBC). Anal ytical thin |ayer chromatography (TLC) was
carried 20out on Merck silica gel 60 F254 pre-coated al um niumplates with
a thickness of 0.2 nun. Al columm chropnt ography was performnmed under
"flash' conditions on Merck silica gel 60 (230-400 nesh). Chronmatography
sol vent compdudd 85 137. were neasured by volunme. Organic solvent extracts
were dried with anhydrous nagnesium sul fate, and the sol vent renoved under
r educed ¢t ur e mﬁthoa hi rot evaporator. Solvents were purified and

dried ba g clmi .12 Al conmpounds were judged to be of
greater th& 9 gaﬁur tw basefl upon 111 NWR and TLC analysis. Starting

mat eri al g beagent were purchased from Sigma-Aldrich Pty Ltd or Auspep
Pty Ltd Susedta¥s received. The Gubbs' first generation catal yst

used was>§peti f Iy benz‘i)l i dene

bi s(trigycl ohex hos ne)di chl or o um Proton and carbon NVR spectra
or al | TECBBUR TR AEE Pt P iepne T Ager piE) Byttt s rebebr e
bel ow. @96@15'9@(9@@2@3%15 were naned using the | UPAC "superatont convention,

in which the aromatic ring is considered equivalent to, and sequentially
nunber ed WYk 08 MHzgIEP) &i-8he 2 1tShen.RHe?- 6% el 488.1m, SH; 4.0 melH|5 28ysn2h &t58.c
Pr ocedugs:; NeBagc1 1@ siaE 7iDeRs Qt 8 MsqBs (R 9@&@{5@/&@#@%65&1@@% or Pnt
protected anlne was stirred for 3 hin 1:1 10 nL) solution at RT.
The sol sompsund @8l under reduced pressure, and the residue was
resuspended in a mninmal volune of nethanol. The solution 15was then
treated3il t h an excess of 1M HQO ether solution and the sol vent evapor at ed.
The crude product was purified by precipitation from DCM and/ or MeOH by
addi ti oi ethyl € h Pepti de Coupling (Procedure B) To a solution of

the aci® (Y- EF Ty N 10 nL) at room tenperature was added
HOBt (1.1 equivVv.), (1 uiv.) d the amne (1.2 equiv.). If the am ne
was a hyd ide slalt, DI PEA (1 equiv.) was al so added. 20The m xture
was al |Q omlr f NH16 h before dilution with Et0Ac (30 nL) and washi ng

mnth mafer 30 nb) andsdor i ne (30 nL). The organic fraction was dried

3Cﬂ) and further purified by col unm chromat ography if required. N Fnoc
De ot e"l@ts C@PPO(uFeré aurary ve)Protoco 1, from 42(i) (91 mg, 0.127 mmol) and O-benzythydroxylamine (20 mg,

1.27 mmol) to afford 43(i) as a white solid (82 mg, 78%). Mp 141-144°C.

'H NMR (300 MHz, CDCl;) § 1.06, m, 2H; 1.43, s, 9H; 1.54, m, 2H; 2.93, m, 2H; 4.30, m, 1H; 4.54, m, 4H; 4.66, t,
J=5.1Hz, 1H; 4.95, m, 4H; 5.66, m, 1H; 6.41, d, J= 7.5 Hz, 1H; 7.31, m, 10H; 7.88, m, 2H; 7.97, m, 2H; 9.14, s,
1H. MS (ES +ve) m/z 823 (100%) [M-+H]".

15  Compound 43

s oﬁer't O\( /\©

This compound was prepared via Protocol 3, from 43(i) (73 mg, 0.089 mmol) to yield 43 as a hydroscopic white
solid (67 mg, 99%).

"H NMR (500 MHz, CD;0D) & 1.15, m, 2H; 1.62, m, 2H; 3.23, m, 2H; 3.90, m, 1H; 4.46, m, 6H; 4.90, m, 2H: 5.63,
20  m, 1H; 7.50, m, 20H. MS (ES +ve) m/z 723 (20%) [M]"; 360 (100%).



138. The Fnoc protected amne was stirred in 1% pi peridine/acetonitrile
(10 nm.) for 3 h at RT. The solvent was renoved under reduced pressure and
the crude product was purified by flash colum chromatography (15:1,

DCM MeOH) to yield the free am ne. Macrocyclization by Aefin Mtathesis
(Procedure D) 5To a solution of the precursor tripeptide (1 equiv.) in DCM
(to 0.004 M was added G ubbs' first generation catalyst (15 nol% and the
resulting solution was heated at reflux for 48 h before the solvent was
renoved by evaporation and the product jpgol ated by flash col um

chromat ography (15:1, DCM MeOH) to yield the correspondi ng nmacrocycl e.
Exper i nmgpdehdsis SEIniohnd 4S) - 2- acet ami do- 3- (4- al | yl oxyphenyl) propanoate (15)
To a solution of ethyl (25)-2-acetam do-3-(4-hydroxyphenyl) propanoate
nmonohyde#®e 13 (2.69 g, 9.98 mmol) and anhydrous K2CO3 (2.75 g, 20.0 mmol)
in DMF (15 m_) was added allyl bromde (2.42 g, 19.96 mmol). The resulting
m xture $ al | owed, to s for 16 h under nitrogen before the reaction was
guenched 0O extracted with ethyl acetate (3 x 50 nmiL).
The conbi nél orgafic fl‘f‘aCtIO s were washed with water (5 x 50 nl), dried
and the solyqpb was eyaporated to yield the title compound (2.91 g, 9.98
nmol l@@ \whlte;\sol id, which had spectral data in agreenent with
that repofted. 12 BE)C&LIDZ5BdtQ3 1 (c. 0.1, EtOH). M 69-70C (lit. 69.5C) 122
1H NWR (CDC13, 300 MH=m): N6 7.02 (d, J=8.4 Hz, 2H, ArH2' and ArH6'); 6.83
(d, J= 8.8 Hz, 2H, ArH3'" and Art5'); 6.14 (d, J-= 8.0 Hz, 1H NH); 6.06 (m
1H, H2"Yo 20 ®1u3’9.n(nf H, (3" mg, 40848 (dahe) J=n1PGV 630 IHZ viokl, adiR)l; Ml-Bo-

(d, 3= ﬁxt&ydﬂ?-boxaerio(tHluo)omefﬂlzlgiﬁfoﬁ)ﬂﬁgxmo)lneth}ﬁr&anaﬁndz (i'ézmggg 5172 rQr }lamgfe @45 n(gm

2H, H3) OCH2 CI%@
Spectr uh? d“n°1)+3 8‘3 refﬁhglg pd ’2“0(‘ 16d %wa‘f\}g— Si] for Lpofnder p aiffoges atmssRgEES: ZFNBLWIVCM was
292. 154¢apdraadredd 28 2rudebpduct(v2SpurZiedbe famtdhonrSehfofatbihytly @10y DERYVIEH)QP §ildi 16

aci d (1@je cIRpcandSQliMs L Oitlhid @1 & mol ) in THF/ water, (3:1, 80
m.) was aeédlg%l rIllt Hsjm Z%hylclidg(oklgegwrr)ongﬁgaggte (838 ny, 20.0 mml) and the

resul ti IMMH%%@WZO(ED@@% 1ah|xﬁ>\éﬁd1 iﬁos @h' f 51f 95H11665hm iﬁ“@zé SRS 31, Tkl 6, Was
dl|thedll_¥M g%i%? %and eva oration. The
aquleous &Erm st T fr/act e \%Pt‘hmD@\ﬁ}E 369 rPE)lHt 6349 é’n{)v§4 Hﬁrlga?:%(é@’ §H§r7t71 Thg
mat er i alH; 8Thér adilicdiiss, ph M ESae) aciseh (100¢ [Mi-Nd)"; 80%0140IMany. t he resul ti ng

precipitate was 0 OHextracted with DCM (3 x 40 nlL). The conbi ned organic
fracti dremaRBReEA4dri ed and evaporated to 30yield the title conmpound (2.62 g,

9. 98 nmol 0099 as white needles, which had spectral data in agreenent
with tha port edy 1 17 72C (Iit. 200C) 122 1H NWR (D6 acetone, 300 MHz):
6 7.09 ,ONTQNR 9= 8.4 Hz, 2H, ArH2' and ArH6'); 6.73 (d, J=
8.4 Hz, ArH30an AF'H5)05 94 (m 111 H2"); 5.27 (dd J= 1.3 Hz, 17.3
Hz, 1H, ilO( dJ----- . 1.3, 10.5 Hz, 1H, H3b" ); 4.52 (m 1H, H2);
4.41 (d H, NH

HN//J\NHS,@ CIe

This compound was prepared via Protocol 3, from 44(i) (49 mg, 0.056 mmol) to yield 44 as a cream solid (32 mg,
15 0.045 mmol, 80%). Mp 124-126°C.

'H NMR (300 MHz, CD;0D) & 1.17, m, 2H; 1.63, m, 2H; 3.01, m, 2H; 3.92, s, 3H; 4.52, m, 5H; 4.97, m, 2H; 5.73,
m, 1H; 7.07, m, 2H; ; 7.32, m, 9H; 7.90, m, 4H; 8.28, s, 1H. MS (ES +ve) m/z 698 (25%) [M+Na]"; 413 (100%).

Synthesis of Compound 45
45(i)

S) Oﬁfwﬁt Q\(

Boc\ Boc

20 HH



H1"); 2.98 (dd, J= 5.7, 14.1 Hz, 2H, H3a); 2.79 (dd, J= 8.1, 14.1 Hz, 2H,
H3b); 1.75 (s, 3H, NCOCH3). Mass 35Spectrum (Cl, +ve) mz 264 (100% [ ML1].
HRVS cal cd for C 4H 8N04 264. 1236, found 264. 1246.

139. Methyl (2S)-2-am no-4-pentenoate hydrochloride (18) To a suspension of
(2S)-2-am no-4-pentanoic acid 17 (200 ng, 1.74 mmol) in MeOH (6 nL) at OC
was added dropw se thionyl chloride (1 nL). The resulting solution was
allowed to stir for NH3+Cr 16 h before the sol vent was renoved by
evaporation and the product crystallizegowith ether. The 5 ether was

renmoved by eva oratign to ield the title conpound (287 ng, 1.74 nmol,
1009 ad®a WhitE %ol d,42whiteh Mad ‘Bectag) dit alPFM abr e@HenWaSw gdedt i -rerr-

reporte @ut&@h@boi%ﬂd(f(ﬁlﬂ@n(rﬁdtﬁylsulﬂ)ﬂﬂﬂtﬁ.&ﬁﬁ&l&? pdPdRanti €T &g B6XD nkdD) and Bricthythrthire 95,

311, N
10, 2 HZF%E) 0. 045 n&%l)(me réLl'x_itl g'_s%ﬁlﬁonﬁyéag’ %lo(vgd to%ti Zf‘l rﬁllggl u%eé‘3 Né !i_l‘h SHFVE% l’gYas w\;}p}eq Qd] tg%
(t, J= 5“1@?@‘ Rl&ductz‘ﬁs pqt@yd bynfeﬁglscosﬁ'eebrpmmqr@g/ Ui@e@CM/i\@O&IR@ Vel Atle [chmiound-FIB

cal c#l f aya Wik aRiNOR mk35390368122f10610d 130. 0876. 10Met hyl

(2S,5R) -2-allyl-3-aza-9-(tert-butoxycar boxam do)-5-(9H 9-fl uor enyl met hyl oxy

car boxarH NMR~(200 Miko ADARR0ELS em,(2H9) 46, T108; .50, §, GHCIOIPE, MG 3 28 5, Slyﬂt3baﬁllﬂe4j45,l§ﬂ ng

t he gen | 0440 <l u e ro (1 1 62
91&31 56%@9@ g 91 Pl 39%6129{)99@% (ﬁjﬁ 63T (gl‘;—k g‘f;kfz i 733 Imrrgﬂt[ e}ﬁ §% brs

mol ) and tertbutoxycar boxant uor eny

15car bok%r?r do*) %W@?é"%@fzaﬂl(@%)wﬂﬂl 35 mmol ) to afford 19 (733 ng, O
NHL. 27 g};mo, ‘?%S/Q as a cream solid. 117-120C. 1HNWMR (CDC13, 0300 MHz): 8
7.76 (d,"9YE Hz, 2H, ArHl" and ArH8") 7.59 (d, J=

7.6 Hz, ArHA" and ArLB" Jr 7.6 Hz, 211, ArH3" and ArH6");
9 o ﬂ rH2" and Ar117"): 6.75 (d, J= 7.2 Hz.
gj;} (m 2H H3'); 4.65 (m 211, 112 and
0 (

NH); 4.38 (¢ 2H 00C! - 12- H9"); 4.21 (m 2H, H5 and H9"); 3.71
(s, 3H, J— 6.3 Hz, 2H, H9); 2.52 (m 2H, HO 1.85 (m 2H,
H3); 1. H7) (m 2H, 117); 1.43 (s, 9H, C(CH3)3). Mass

Spegj rum ( ES, +ve) mﬁ (80°/c) [ MH], 479.9 (100% [MH (less Boc)].

HRMS cal cd for C32H42N307 580.3023, found 580.3041. Met hyl

(2S, 5R) Hid-catnbauid Sasgiped Ga Bdbac@-3( fr@ik 451 (15axy 0.81dM0XANodR)t £45-0% QRANANIALHic
(20) ngglmsblgdl(gmgqu9und was synt hesi zed using the general N-Fnoc
deprotection procedure (Procedure C), from19 (715 ng, 1.23 mmol) to y| eld

20 (436 d
2 t(er 3 5@4}1%50881}12‘"@8%%}3%)9%@ n@%/l}zizal)ﬁrﬁaiﬂ 9'9£(m 3¢ 4issdd 0= %%f?ﬁﬂeglh)M %15]

111, HA80,maH) 527, ﬁl(2H2¢i~P9 gty 7.23 ngd3H: B9, m TH, SZMH) IHM%@Scm) mE 730 (10899 [M3, 74
(5,153H qg-lSs) 3.38 6d J= 4.6, 7.6 Hz, 111 115); 3.12 (d, J= 6.3 Hz, 30
2H, 711 > H1'); 1.61 (m 8H H6 H7, H8 and NH2); 1.44 (s,
9H, C( Mass Spectrum (ES, +ve) niz 358.5 (70% [ MH], 258.4 (100%
[ MH+ (I ess Boc)] HRVS cal cd for C17H32N305 358. 2342, found 358.2334.

S

Boc\ Boc

To a solution of 43 (51 mg, 0.067 mmol) in DCM (3 ml) was added Nl-tert-butoxycarboxamido(irifluorometh-
ylsulfonylimino)methyl propanamide (39 mg, 0.10 mmol), and triethylamine (0.1 ml). The resulting solution was
20  allowed to stir for 16 hr under N,. The solvent was evaporated and the crude product was purified by flash column

chromatography (15:1, DCM/MeOH) to yield the title compound 46(i) as a white solid (58 mg, 90%). Mp 112°C.

'H NMR (300 MHz, CDCL) 8 1.10, m, 2H; 1.44, s, 9H; 1.50, s, 9H; 1.65, m, 2H; 3.23, m, 2H: 4.25, m, 1H; 4.51, m,
4H; 4.89, m, 2H; 5.00, s, 2H; 5.63, m, 1H; 6.34, d, J= 7.5 Hz, 1H; 7.31, m, 16H; 7.90, m, 4H; 8.25, br s, 1H; 9.05, s,
1H. MS (ES +ve) m/z 987 (100%) [M+Na]"; 965 (90%) [M+H]".



140. Met hyl

(2S,5R, 8S)-2-allyl-8-(4-allyl oxybenzyl)-3,6,9-triaza-5-(4-frert-butoxycarbo
xam dol butyl)-4,7,10- trioxoundecanoate (21) =\The title conpound was
synt hesi sed using the general peptide coupling \-0 3' procedure (Procedure
B), from20 (440 ng, 1.20 nmmol) and 16 (270 ng, 1.03 5mmol) to afford 21
(424 nmg, 0.70 nmol, 69% as a white solid. M 149- 0 150C. IH NWR (CDC13,
300 MHz): 8 7.20 (d, J= 8.0 Hz, 1H, NH); 7.11 (d, H3COOCC 2 NIl H11l J= 8.4
Hz, 2H, ArH2" and ArH6"); 6.84 (d, J= 83$ Hz, 2H, ArH3" and in 0 ArH5");
6.67 (d, J= 8.0 Hz, 111, NH); 6.48 (d, J= 7.2 Hz, 1H, NH); 6.04 (m 1H,
CH2'"); Tompownm4elll, H2'); 5.41 (dd, J= 1.3, 17.3 Hz, 111, H3a"); 5.28 10
(dd, J= 1.3, 10.5 Hz, 1H, H3b'"); 5.10 (m 2H, H3"); 4.75 (t, J= 5.9 Hz,

1H H); 4.50 (d, J=5.5 Hz, 2H HL'"); 4.42 (dd, J=

7.6, 13. ; N\ OCH3); 2. 97 (m 411, H4" and ArCH2);

2.52 (m 2#1” (oW (s, dH H1144(s OH C(CH3)3): 1.34 (m 6H,
H1", H2" 3"). Magjs Spectrum (ES] +ve) nfz 603.4 (40% [MH], 503.4

(100% [ esk_B0C) by HRVS cal cd for C311-142M08 603. 3394, found

603. 3389. A
15(7S, 10R, 13S, 4E/ 7) - 1%- AE'@taFr‘n do- 8, 11- di aza- 10- (4-[tert - but oxycar boxani do] b

tyl)-7-peth b
0. 13 i S Sl Nap B TeH st P m ABO AR AT reD o235 ortres eaepspld (7 m

conpoundl‘walp p42égar ed usi ng the general procedure for olefin netathesis
(Procedure D), from21 (277 ng, 0.46 mol) to yield 22 (199 ng, 0.35 mmol,
75%5 as TRNMREH8 Mibh CBLODVD 120,82, 18,0(7)'6 i FIENMR, (eCICE 37, 13 Q8; Q@MrﬂzéH 486,80, 08; {40

211, N 7 . C 211 114 and
HB) | 4%”{7@3‘1{?3%21%?5 o Shhis 5 wmg?gﬁw 50125‘1&%H and H)10) N 3,60 (m

3H, OCHSyntheds dTompound4ll, H4' and H14); 2.38 (m 2H, H6); 1.80 (m 3H,
NCOCH3); 1.10 (m 6H, H1', H2' and H3'); 1.26 (s, 9H, C(CH3)3).. Mass
Spect r uGergteBnd 4ve) mz 575.3 (2099 [MH], 475.3 (1009 [MH (Il ess 25Boc)].
HRMS cal cd for C29H431\ 1408 575. 3081, found 575. 3091.

i

10 To a solution of 43(i) (28 mg, 0.034 mmol) in THF (3 ml) was added palladium on activated carbon (15 mg). The
resulting mixture was flushed with hydrogen gas and allowed to stir for 16 h. The mixture was filtered through celite
and evaporated to dryness. This intermediate product was then subjected to the Protocol 3 to yield the title
compound 47 as a white solid (16 mg, 70%). Mp 116°C.

'H NMR (500 MHz, CD;0D) & 0.76, m, 3H; 1.35, m, 4H; 1.67, m, 2H; 3.66, m, 2H; 3.88, m, 2H; 4.08, m, 1H; 4.56,
15 m,2H; 7.30, m, 9H; 7.89, m, 5H. MS (ES +ve) m/z 636 (50%) [M]"; 623 (100).

Synthesis of Compound 48
Compound 48

COL 4.8 J@Y
O N N
(S /\g/ N OH
(o]
SORN »

©
HNZ NH;  ClI

To a solution of 46(i) (39 mg, 0.040 mmol) in THF (3 ml) was added palladium on activated carbon. The resulting
20  mixture was flushed with hydrogen gas and allowed to stir for 16 h. The mixture was filtered through celite and



(7S, 10R, 13S, 4E/ Z) - 13- Acet am do- 10- (4- am nobutyl) -8, 11-di aza- 7- net hoxycar bon
y1l-2-oxa-9, 12-di oxol(1, 4) phenyl enacycl ot et radecaphane- 4- ene hydrochl ori de
(12) The title conmpound was synt hesi zed using the general N Boc
deprotection 30procedure (Procedure A), from?22 (49 ng, 0.084 mmol) to
yield 12 (17 ng, 0.033 mmol, 49% as a highly hydroscopic yellow solid.1H
NVMR (CD30D, 300 MHz): 8 7.10 (m 3H, ArH and NH); 6.85 (bs, 1H, NH); 6.71
(d, J= 7.5 Hz, 211, ArH); 5.75 (m 2H, 114 and H5); 4.39 (m 511, 113,117,
H10 and H13); 3.68 (s, 3H, OCH3); 2.8514m 4H, 116 and H4'); 2.52 (m 2H,
H14); 1.93 (s, 3H, 35NCOCH3); 1.50 (m 611, H1l', 112" and H3').13C NWR

( CD30D, evaspraadzg dryi@ss. Thisjintermpdigie groducowas g Slrmect?i @@0@(?13 tQyield ge NBQompaiRd @8 as
C12; 154wifite sdirah¥4Gls, 34b@2mp 158ls@eCH2 and 1- ArCH6; 131.1, C4; 129.6, C5;
129.3, 1-Ar4; 116.8, 1-ArCH3 and 1-ArCH5; 70.0, C3; 57.9, C13; 54.9, Ci0;
53.5, CH xMR&00MHAHRODHO0.71, t, TF 7.2 318, 321; 1.CA 4y, 2183 .48, m, CH: 1.623dh, 271; 3.661m, 28302, 3" ;

23 B e, B PO 0 S el o0

(28553)[MZ] aIIyl 3-aza-9-(tert-butoxycarboxam do) - 5- (9H 9- fI uor enyl nmet hyI oxy
car boxa| n| d - oxononanoat e (23) To a solution of 18 (430 ng, 2.61 nmol)
and (2 ¥t but oxycar boxam do- 2- (9H 9-f | uor enyl net hyl oxy) car boxam do

Seéi‘”%@m s g irc g R e st 0, oW PERUP PR P o v

al I onedgfQisitsbrhin@t RT for 16 h. The reaction was diluted with DCM (25 ni),
then the organic |ayer was washed with brine (2 x 25 mL) and water (2 x 25

m) andsuphjiedecudRios @TbEIsR@Pconcent rat ed. The crude product was purified by
flash col um chromat ography (25:1 DCM 15Me0H) to afford the title conpound
(1.191 dEnteprc@éusrimom 87% as a cream col oured solid. M 123-126C. 111 NWR
(CDbC13, 300 MHz): 8 7.76 (d, J= 7.6 Hz, 2H, ArH1" and ArH8"); 7.59 (d, J=
7.6 Hz,VRH4traipg: M"#Zé%@famiqﬂs\'m)ﬂi‘ STI'YQ (t#44QEfagcign ¥an B STH,  Ar H3" and ArH6");
7.31 (ddd, J=.9.0, 7 2H, ArH2" and ArH7"); 6.46 (bs, 1H, NH);

5. 64 (rﬁgz‘jﬁfaewvﬂﬁﬂ (s #9iﬁfawva53§63%m 2H, H3'); 4.65 (m 1H, H2);

4. 39 1H, Ho"
3.74 (grhe%ﬁ““’"iﬂéﬁé% i p§ﬁ Tﬁe%ge ‘5%2‘%3 and s gf%n%‘% Ay s %%550“‘19&“)* (‘%aé%’ (m 2H)
H7): 1. 150 oH, Hg): 1.44 oH, C(CH3)3). Ma
Sp)ectrlf?hﬁ' (é‘;sndpﬁéS LR 5(?“10% [|th] 150 2 (loo%C([MI)t)(Ies:S

al gl glcmbounad%c&@ake@;dyég%d @(%W&N%Q%oéﬁ@mg%%&ms&%nﬁeuﬁe‘i%%&&ﬁmw&%ehwv)

(2S, 5S) - éo@bﬁ%t ?%%TE ?ngzg-t grts rg} but oxycar boxam do) - 4- oxononanoat e
(24) . or oa o] crtration ml.

Compounds are then diluted 1/10 in H20 to a test conc of 500ug/ml ready for immediate use, or storage at -20°C.
Starter culture:

Grow up an o/n starter culture of Staphylococcus aureus and each VRE strain by diluting previous culture (stored at
20 4°C) 1/1000 into ~ 50mls Luria Broth (LB) for S. aureus or Enterococossel Broth (EB) for the VRE strains.

Incubate o/n at 37°C + shaking.

*A glycerol stock (0.6mls bacterial culture, 0.3mls glycerol) of each strain is kept at -80°C if needed.

Assay set up:

In a 96well round bottom plate add 50ul LB / well for the S. aureus plate and add 50ul EB / well for the VRE plates.

25 Add 50ul of compound dilution (500ug/ml test conc) to each of three top row wells (ie: tested in triplicate) and

dilute lin 2 from the top row to the bottom row.

After the compound dilution, add to each well 50ul of a 1/1000 dilution of the appropriate overnight bacterial culture,

either S. aureus or the different VRE strains.
Plates are incubated at 37°C on a slowly rotating plate incubator.

30 - test concentrations are (in ug/ml) 125, 62.5, 31.25, 15.6, 7.8, 3.9, 1.9, 0.98



H3COOC NH/ 9r O NH O 30 The title conmpound was synt hesi zed using the
general N Fnoc deprotection procedure (Procedure C, from23 (1.27 g, 2.19
nmmol) to yield 24 (778 ng, 2.18 mole, 100% as a creamoil. 111 NWR
(CDC13, 300 MHz): 67.81 (d, J=8.0 Hz, 1H NH); 5.69 (m 1H, H2'); 5.11 (m
2H, H3'); 4.76 (bs, 1H, NH); 4.67 (m 1H, H2); 3.75 (s, 3H, OCH3); 3.39
(dd, J= 4.6, 7.6 Hz, 1H, H5); 3.12 (d, J= 6.3 Hz, 2H, HI9); 2.54 (m 2H,
H1'); 1.52 (m 8H, H6, H7, H8 and NH2); 1.44 (s, 9H, C(CHS)S).lSC NVR
(CDC13, 75 MHz): 8 174.8, C4; 172.1, (3, 156.0, NCO2; 132.2, C2'; 118.9,
C3'; 78.9, C(CH3)3; 54.8, C5; 52.2, C2;, 142. To a sol ution of 24 (782 nmg,
2.19 mol) aﬁdIQMSQ@TlﬁenmlonﬁlﬂlegirmMO)prlhOD@MIS@ZYG)SM@ was added EDCI (420
mg, 2.19 mmol) and a catalytic nt 5quantity of DVAP. The resultlng m xt ure
was al | ‘'owed Y@cawrin isjrelydqd ift e aspgy (3 trindicaly) erprsiarting elepnsenimiees obivBR &85l DCM
(25 L) ananzbuf/hefoPhgARE Gralnayer was H3COOC 2 H1l washed with brine (2 x 25
m.) and water (2 x 25 nmlL) and dried, before being concentrated by

evapor aRéading reflie otassde product was purified by flash col um chromat ogr aphy
(25:1 DCM MeOH) to afford the title conpound NH 10(664 ng, 1.10 mol,
50%5 asAfier ipcupatipn fqr J¢hss thy plaZesexmrqmvgd andyready Inbphitiog okhgptptépl grgwth is indicated by lack of

Mo 112-phdtddal pej.lh‘.l oNM%af A CH3the Gﬁ@plbﬁz&etergl g]ov&ﬁls(uﬂﬁcat?d‘by bAeIED lou A thed dﬁ@) dswefi. 91
(d, J= a§a 7 orimHy NH) ; 6.82 (m 2H, ArH3" and ArHs"); 6.69 (d, J= 8.0 Hz,
1H NHT28°BEUPEE 1H NH): 6.03 (m 1H, H"); 5.68 (m 1H H2'): 525(m
4H, H3' Urﬁ’r@gedlégnt)ol wéhs %@ n(cplﬁef irHHe a%_g/)to clféclgtﬁey(ah%onta]-rhzactﬁ%) ﬁl_léts %mﬁogﬁlatgd_&ntr%d" ;

4.48 (dd, J=
H4" al(’l d:om;ot]y@bs are mcluded to check they all contain clear medlum

10 The plates are analysed for MIC and the results tabulated.
Antibacterial assay results for Staphylococcus aureus (ATCC 6538P) and Enterococcus faecium

Activity for Compounds was determined in the assays described. The minimum inhibitory concentration (ng/ml)

was determined to be in a given range if at least two of three values fell within that range.
—  MIC of the compound in the range of less than 0.98 (ug/ml) is designated in the table by ++++

15 —  MIC of the compound in the range of greater than or equal to 0.99 (ug/ml) and less than or equal to 15.6
(ng/ml) is designated in the table by +++

—  MIC of the compound in the range of greater than or equal to 15.7 (ug/ml) and less than or equal 62.5 (ug/ml)
is designated in the table by ++

—  MIC of the compound in the range of greater than or equal to 62.6 (ug/ml) is designated in the table by +

20

Compound Sa 243 449 820 987
Van -+ 4+ ++ + et
1 +++ ++ ++ +++ ++

2 +++ ++ ++ ++ ++

3 et ++ ++ ++ ++

4 +++ ++ ++ ++ ++

5 -+ ++ ++ ++ ++

6 4+ ++ ++ ++ ++

7 +++ ++ ++ ++ ++




152.51 (m 2H, H1'"); 1.98/1.96 (s, 3H, H11); 1.79 (s, 2H, H2"); 1.60 (s,
2H, H"); 1.43 (s, 9H, C(CH3)3); 1.28 (s, 2H, H3"). Mass Spectrum (ES, +ve)
mz 603.4 (35% [MH], 503.4 (100% [MH (less Boc)]. HRMS cal cd for

C311- 147N408 603. 3394, found 603. 3397.

(7S, 10S, 13S, 4E/ Z) - 13- Acet am do- 8, 11- di aza- 10- (4-frert-but oxycar boxam dol but
y1l) - 7- met hoxycar bonyl - 2- oxa9, 12- di oxo- 1( 1, 4) phenyl enacycl ot et radecaphane- 4-
ene (26) 3 20The title conpound was prepared using the general procedure
for olefin netathesis (Procedure D) usiing 25 (311 ng, 0.52 nmol) to yield
26 as mxture of epiners and F/Z i osoners (228 ng, 0.40 mol, 76% as a
brown gaglid. M 196- 201C. 1H NWMR (CDPG13, 300 I\h—|z): 8 7{5%4 (m 2H, NH); 7.84
(bs, 1H—NH+—7-06 (m 2! AcH); 6.81/6.73 (df J=80Hz 2H ArH): 5 66

(d, 25J» 16.4 Hz, 1M, H4-frans): 5.55 (m 1H, |HS): 4.90.{m 2H| H7 and

H13); 4—64—(m—3H—H2anrdHIO0 380/ 377 {s—{3H —OCH3}+ 310 (Im 4H_H6
and HA1J0 2.70 (m 2H Hl#ysr 2.10 ($:+3H, NCOQH3) : 1.51+{m 6H|HL', H2
and H3P—t—44+t—40—{s—9H —E-EH3) 31— Mass—SpaetFtm-{-ES—+ve) Atz 5753
(259 [MT], 475.3 (40% [M*1+ (legstBoc)]. HRVE cal cfi+for C29HA3N408
575. 3081, found oy NA—30575-3092: 143

(7S, 10“1%38 4E/ Z) - 13- Acet affitfdo- 10- (4Fam nobut 1)+ 8, 11- diaza- 7- metthoxycar bpn
y1l- 2-oxa- 9, IZ-di oxoI( I, 4)jphenyl enacyci ot et radacaphane- g=ene hygroctitoride
(27) 4|5b 50 H3COOCN H 102776 (m 6117116, H4'|*™and H14)7t1.99/1.89 (s, 3H
NCOCH3 1.64 (m 211, 112) 1.51 bs, Z2H, I-L'); 1722 im ZH [HI™). 13T
NI\/R(CDg’fbD 75 VHz): 8 174" § C9; 173.?, 7-CO |173. 1 1 TINCO, 1'?5 Cl2;
157.7,| L ArCL; 131.4, 1- A! 2 and [- Ar CH6; 1\5131 129.5, ; 129.1,
1-ArCA{_116.4. 1-ArCH3 and 1- Ar CHb: 66 9, C3;[57.7. 013 53.9, |Cfo; 53.1,
C4'; 5By, OCH3; 40.5, C7;,,38.1, Cl4;, 32.0, 4I'; 31.8,1 C6; 28.0, C3'; 23.5,
NCOCH3|_22 5 C2' Mass ¢ ertrum(E +ve) m 2 475. 4(100% [ M. HRVE callcd

for C24H35N406 475. 2557, |foupd 475. p581. 15Met hyl ot
(25,5 - =5-(19H-9-f| uorenyl net hyl axycar hox rridn)-8-[(2 2,5, 7,8

pent anetshyl- 3, 4- di hydr 0-| 2k 6- chr onmenyl sul f onyl) guani dj-no] - 4- oXqqct anoat €
(28)

19 +++ ++ ++ ++ ++
20 +++ ++ ++ ++ ++
21 ++ ++ ++ ++ ++
22 +++ ++ ++ ++ ++
23 +++ ++ ++ ++ ++
24 +++ ++ ++ ++ ++
25 +++ ++ ++ ++ ++
26 +++ ++ ++ ++ ++
27 +++ ++ ++ ++ +
28 +++ ++ ++ ++ ++
29 +++ ++ +++ +++ ++
30 +++ + + + +
31 +++ ++ ++ - ++
32 + + + + +
33 +++ + +

34 +++ + ++ ++ +




4fri kThe titl e conpound was synt hesi sed using the general peptide coupling
O IVAIL Nprocedure (Procedure B), from18 (287 ngy, 1.74 mmol) and
(2R)-2-(9H9- 2 HEM

f I uor enyl net hyl oxycar boxam do) -84(2, 2, 5, 7, 8- pent anet hy1- 3, 4-di hydro- 0 /
202H 6- chr onenyl sul f onyl ) guani di no] pentanoic acid (961 ng, 1.45 nmmol) to
afford 28 (1.01 g, 1.31 mml, 90% as a brown solid. M 96-100C. 11-1 NWR
(CDbC13, 300 MHz): 8 7.70 (d, J= 7.5 Hz, 2H, ArHl" and ArH8"); 7.52 (d, J=
7.2 Hz, 2H, ArH4" and ArH5"); 7.35 (bsl%—?;H 7.33 (dd, J = 7.2, 7.2 Hz,
211, ArB3" and ArH6"); 7.20 (t, J= 7.2 211 ' ArH2" and 25ArH7"); 6.35
(s, 21 NH) 6.26 (bs, 2H,  NH); 5.62 (m 111} H2'); 503 (d, Jz 18.0 Hz,
111, H3a) 4.98 (d, J= 10.2 Hz, 1H H3b'): 453 (dd. [J= 7.2, 12.9 He,
111, 11) 4.27 (d, J= 6.4 Hz, 211, OCH H9"); 4.10 (m |211, H5 and H9");
3.63( 3H, OCH3): 3.231(m 211, 118): 2. 57 (s, 3H 7"-CH3): 2 54 (s 3H,
5"-CH3)37 2.49 (m 4H, Hr jand 114");| 2.06 (s, BH, 8"-CH3); 1.88|(m 2H, H7);

1.71 (b—J=6.6 Hz_2H H3"): 1 61 km 211 HE): 1. 24ls_ 6H D x 2".CH3).
Mass Spsctrum (ES, +ve) nlz+774 (10|0% [M—I+] HRI\/S callcd for C¢HB2N508S
774. 3537 —f ound-774 3559_ 144 Mptlv

(2S, 5R)392-al |l y1- 5 an no- 3 -+aza 8-1(2, Q 5,7, 8- p<=m%amet hy1~3, 4- di hydr o- 2H- 6-

nnnnnnnnnnnnnnnnnn

Chronﬁllyl St UII)’I }UUQIII €t IIUJ 4—Ooxooetanoate \ _:7) Fhre—titte—conpound—was—]
synt hels40zed usi ng the genetal N Fnoc+deprotectiron | 3grigcedure| (Procedur g
O, from28—(77 g, 093 Mot ) —tojyretrd 25 (#0607 1y, 5074 1Mol —80%—=as]a

cream|atll, and is in agreerment with the literature. 80 [I'H ONVR (CDC13, 300
VHz) . B8 7-87 (O, J= 8. 1 Kz, IH NH)] 6.306 (bS] 3H NHJ; 5.68 (m 1H HZ7)|;

5.10 (JM2 2H, H3'); 4.52 (dd, J= 6.9, 112.9 Hz, |1IH, H2);| ™. 71 (s| BH OCH3)|;
3.42 (M TH F5); 3.19 (a4, J= 6.9, [IT. 1 Fz, 20, F8); 2.82 (1,J¥ 6.9 Fz, 2H,
") |#%56 (s, 3H, 7"-CH3)"*2.54 (9, 311 5" 0H3): 2.497(m 2H HL'): O
2.10 (ls,, 3H 8"-CH3); 1.8Q (t, J= 6.9 H, 2H [H"); 1.[74 (m 2H, H7); 1.58
(m 2H*H6): 1.30 (s, 6H| 7 x 2"- 13*3 Mass Spéctrum ([ES. +ve) iz 552
(100%[ LM T]. HRVB cal cd[for C26H42N506S 552. P856, foynd 552.2839. Met hyl
(28,5F.§5)-2-alIy1-8-(4-'1IIvI oxybenzyll-3,6,9ttriaza-3-([
{2, 2, §,44, 8-pent anet hyl- 3, 4;di hydr o-|2H 6- n + n
ehromgnyl sul f onyl }guani diino] propy1)-4 7 10-tr| oxoundedanoate (B0)

47 +++ + + + +

Antibacterial assay methods for Staphylococcus aureus MuS50 (ATCC 700699), Methicillin-Resistant
Staphylococcus aureus (ATCC 43300), Multi-Drug-Resistant Staphylococcus epidermidis (ATCC 700562)

Compounds

The compounds were stored at room temperature in the dark prior to use. Each compound was solubilized in DMSO

5  to a final concentration of 40 mg/mL. The stock material was diluted to a concentration equivalent to two times the
final in-well high test concentration (100 ug/mL for all experimental compounds) in Mueller Hinton II broth.
Precipitation was observed in the wells at 100 and 50 pg/mL with all eight compounds. Vancomycin and oxacillin
were obtained from Sigma Aldrich Chemical Company and were used as positive and/or negative control

compounds in the reported assays at high test concentrations of 100, 25 and 100 pg/mL respectively.
10 Bacterial Strains

The bacterial strains employed in these assays were obtained from the American Type Culture Collection (ATCC).
All of the bacterial strains were propagated as recommended by the ATCC. Each strain was stored as a frozen
glycerol stock at -80°C and a 10 pL loop of the frozen stocks was used to inoculate each culture for these assays.

The strains with their classification and properties are listed in the table below.

Bacteria Strain ATCC# Classification Properties




15The title conpound was synthesised using the general peptide coupling
procedure (Procedure B) using 29 (387 ng, 0.70 mmol) and 16 (153 ngy, 0.58
Ommol) to afford 30 (336 ng, 0.42 nmol, 73% as a light brown solid. M
172- 176C. 1H NWR (CDC13, 500 MHz): 8 7.75 (d, J= 7.5 Hz, 111, NH); 7.11
(d, J= H11 8.7 Hz, 2H, ArH2" and ArH6"); 6.78 (d, J= 8.4 Hz, 2H, ArH3" and
20ArH5"); 6.36 (bs, 2H, NH); 6.18 (bs, 111, NH); 5.98 (m 1H, H2'"); 5.69
(m 111, 112'); 5.36 (dd, J= 1.5, 17.4 Hz, 111, H3a"); 5.24 (dd, J= 1.5,
10.5 Hz, 1H, H3b'"); 5.08 (d, J= 15.6 111, 113a'); 5.04 (d, J= 8.4 Hz,
111, 113b'); 4.48 (m 3"211, H2 and H5): '4.42 (d, J= 4.8 Hz, 1H, H"); 4.29

(oot Phate ] By TRyl 2L 115000, 2 Rl 2o

311, 2B55"-CH3); 2.54 |(m 2H HL'); 2.09 (s, 311, 8"Suaﬂsabﬂlt>1 93 (s, 311,

H11); .80 (t, J6.6 Hz, 2H H3[ ). I.5I (m 411, H|_and 1.30 (s, 611,
2 x 2| miylocosqusarenn o 433 Wm ( ES, &fﬂ?é’)’ﬁwf 797 (100% W)[’r}iilm' tcal cd for
C401157N609S 797 3908, nd 79

(7S, 10R"l\I 2’2” ) - 13-|A 7°B$gm do} ‘é‘a’f?"’%‘u‘vgza 10- ( 3[ { 2, M EPPERFEH anet hy1- 3, |4-

dihydrawﬁ@W@ﬁ
chr onenyl sui fonyl yguani di ol propyI)- 7- met hoxXycar bonyi - 2-oxa- 9, 12-dioxoI(1, 4
)phenyl Hé@?@WWP@PFadecaphane 4-ene (31) The title conpound was prepared
using t gene rocedure for olefin 5metathesis (Pro D r

(104 , "'gt‘?}ﬁﬁ |O§) thf 6bov? gxicH)o?ims(rrT d% thﬁ.éest §mpQyn ?aluafg gg getgglméxg © e@lrg of

sol i d. eM:h DBBouRT E@g thibr- bMﬂRdl(u@Eh@bglym{-}@@ormt)o theHingtiibds FgonTnedded (bythe2NGCLA; W)L;

6.72 ( ancrngal sé{uﬁ) wereﬁob’g‘aZneé tﬁ%m Agnlférmmhb e 5111%@ &(ﬂﬂsctl% (ﬁ@dC)Oa%d cultured'd@c)ordué tZ %e( m
2H, H3) 57 (m 3H, 117, 1110 an 13 OCH3

supphers recommendatlons Evaluation of the susceptlbxhzy of each orgamsm agamst the test’compounds included a

positive control antibiotics Vancomycin and Oxacillin. For each organism, a standardized inoculum was prepared by
direct suspension of freshly plated colonies in Mueller Hinton II broth to an optical density 625 nm (ODgys) of 0.1
(equivalent to a 0.5 McFarland standard). The suspended inoculum was diluted to a concentration of approximately
1 x 10° colony forming units per milliliter (CFU/mL) and 100 pL placed into triplicate wells of a 96-well plate
10 containing 100 pL of test compound serially diluted 2-fold in Mueller Hinton II broth. One hundred microliters of
the inoculum was also added to triplicate wells containing 100 pL of two-fold serial dilutions of a positive control
antibiotic and to wells containing 100 pL of media only. This dilution scheme yielded final concentrations for each
microbial organism estimated to be 5 x 10° CFU/mL (verified by colony quantification on appropriate agar plates,
data is not presented). Test compound concentrations ranged from a high-test of 1:2 (100 png/ml)) to a low test of
15  1:2048 (0.1 pg/mL) using a two-fold dilution scheme. The plates were incubated for 24 hours at 37°C, and the
microbial growth at each concentration of compound was determined by measuring the optical density at 625 nm on
a Molecular Devices SpectraMax Plus-384 plate reader. The MIC for each compound was determined as the lowest

compound dilution that completely inhibited microbial growth.

Antibacterial assay results for Staphylococcus aureus Mu50 (ATCC 700699), Methicillin-Resistant
20  Staphylococcus aureus (ATCC 43300), Multi-Drug-Resistant Staphylococcus epidermidis (ATCC 700562)

Microsoft Excel 2003 was used to analyze and graph the data, and the MIC (minimal inhibitory concentration) was
determined from the resulting data. The MIC is defined as the lowest concentration of compound that completely

inhibited bacterial.

Activity for Compounds was determined in the assays described. The minimum inhibitory concentration (pg/ml)

25  was determined to be in a given range if at least two of three values fell within that range.
—  MIC of the compound in the range of less than 0.98 (ug/ml) is designated in the table by ++++

—  MIC of the compound in the range of greater than or equal to 0.99 (ug/ml) and less than or equal to 15.6
(ng/ml) is designated in the table by +++



HN- 92.97 (m 4H, H3' and 116); 2.54 (m 10H, H14, 7"-CH3, 5"-CH3 and
114"); 2.06 HNNS90(s, 3H, 8"-CH3); 1.90 (s, 3H, NCOCH3); 1.76 (m 2H, H1');
1.48 (m 2H, H3"); 3"1.27 (s, 611, 2 x 2"-CH3). Mass Spectrum (ES, -ye) mz
767 (100%9 [MH]. HRWVS cal cd for C38H53N609S 769. 3595, found 769. 3558.

(7S, 10R, 13S, 4E/ Z) - 13- Acet am do- 8, 11- di aza- 10- ( 3- Nuani di no] propy1l) - 7- met hoxy
car bonyl - 2- oxa- 9, 12-di oxol( 1, 4) phenyl enacycl ot et radecaphane- 4-ene (32)
15The title conmpound was synt hesized using the general N-Boc deprotection
procedure (Procedure A), from 31 (60 rrg3 0.078 mml) to yield 32 (38 ny,
0.071 mmol, 91% as a white solid. M 168 224C. 1HNWMR (CD30D, 300 MHz): 8
7.10 (m -2HICAK tHy pontpout@ ir( thy raidilpf ghdabdy tharbor édhal(ter] 5. 71(plg/mD) b less thabdr efuml 621Hpg/hig) ;
4.44 (m 5 H13); 3.69 (m 3H, OCH3); 3.10 (m 2H, 113");
2.94 (m %degr%’aﬁ?ﬂhé%ebga?m oH He); 1.94 (s, 3H NCOCLI3); 1.71 (m 2H,
HL' ) ; 1Mﬁf3of(li%or2ﬂ6’undlﬂ-tae Qanéb%ggr%thﬁmm to 3156 Mg%)l) is &sét?aasdﬁrtheqm—}eh 173.5,

Cc11; 17339 C4: 131 C4; 1905

.-.vu. = O7

C5; 12%0111p011nd Ar CHZ ancl ﬂaphylﬂrd@us 12&1‘er Meﬁicﬁlm—RésﬂsémB 1-Dﬁﬁﬁﬂﬁ'u§rkds1sian@\r CHb;

66.9, [C3; 57.5, C7: 56. 3 oo 42,1, CH;
38.7. |Cl4: 35.3, Ncoa{;?“‘fg‘t‘gr;c‘gf""?”b S’”"%ﬁ“’""”ﬂa “’§6’ésc TUHORE™ 1ye) mlz
503 25(100% [M]. HRMB cal cd for C2411BGYUSSHI83. 2618, [fwideenidio3. 26ABCC

Met hyl _ 700562

(2S, 59y—2—aHy1-3—aza—b—(OH-9—Fuorenylrethyloxyecarbexani-doy—8—( 22,5, 78-
pent anett hy1- 3, 4- di hydr02rl+l+6 chronmen ni di no] +4i-+oxooct anoat e

'y t I e o N o =

(33) Fhe—t+ bunpuunu Was ayllLllcal sef—usi g—thne—gener at pcpti 915 bUUpI f ng
procedulﬂe (Procedure B)**ffrom 18 (287 npgi**l.74 mol) and 4(+2S) 2- (9H— 9-
f | uor gnytmethyloxycarboxam do)-84(2, 2, 5} 7, 8- pent anmet hy1=|3, 4-dirhydrozi6=ghr
onenyl|ddl f onyl ) guani di ndThent anoi ¢ aci d J(*%l my, 1.45 nmmot™ to afford 33
(936 1 1.21 mmol, 83% as a brown sol Vp 90-94C 11T NVR (CDCI3, 300
MHz) : 3 67.71 (d, J= 7.5'F8, 211, ArHL" ah*d ArHg8"); 7.54 |(d7 J= 7.0 Hz, 2H,
Ar H4" qu ArH5"); 7.39 (+9§ 111, NH) 7.B4 (t, J= 7.5 Hz, %H ArH3" and

ArHe"):'7.22 (t, J= 7.5 Fo. 2H,_ ArH2" and 146. J= 10.0 |[FZ, 1H H3b'): 454
(m 1H, H2); 4.36 (m 111, 115); 4.29 ((d,,J= 7.2 Hz, 2H, p-HO"); 4. 11

(m 1H-H9"): 3 65 (s, |3H OCH3): 3.25 (m 2H H8 ). 2. 88 (s, 311, 7"-CH3):
2.55 (39 3H, 5"-CH3); 2.48 (m 4H, HL' and H4"); 2.07 (9,.43H, 8"-CH3); 1,93
(m 211, H6); 1.73 (t 1J=65Hz 2H H3")- 1 .60 (m 2H! 117): 1 26 (s 6H,
2 X 2"s8CH3). Mass Spectrum (ES, +ve) mlz++474 (209% [ MH+]|,++130 (100%

[a|| _g_y_]__HRpE calecd for C41H52N508S- 5774 QEQ7 found-774-3517— Met h\ll

A"AZ LB A" Eu |

(2S, 58) 2-allyl-5-am no-3-aza-8-[(2,2,5,7, 8- pentarrethyl 3, 4-di hydro 2H—6-
chr onmenyl sul f onyl ) guani di no] - 4- oxooct anoat e (34) The title compound was
sy nf he Exgmple 4 s]’nqgtr@th)g ag@hle}ogbal Metivity of ]ﬂgp]po@gmopm according to the Present Invention

General Notes

Melting point determinations were carried out on a Gallenkamp melting point apparatus. Chemical ionization (CI)
and electron impact (EI) mass spectra were obtained on a Shimadzu QP-5000 mass spectrometer by a direct
insertion technique with an electron beam energy of 70 eV. Electrospray (ES) mass spectra were obtained on a VG

10 Autospec spectrometer. High-resolution mass spectra (HRMS) were determined on a micromass QTof2
spectrometer using polyethylene glycol or polypropylene glycol as the internal standard. The m/z values are stated
with their peak intensity as a percentage in parentheses. Optical rotations were measured using a Jasco polarimeter
with a 10 mm path length. Proton and carbon nuclear magnetic resonance (NMR) spectra were obtained as specified
on a Varian Mercury 300 MHz or Varian Inova 500 MHz spectrometer. Spectra were recorded in the specified

15  deuterated solvent, and referenced to the residual non-deuterated solvent signal. Chemical shifts (8) in ppm were
measured relative to the internal standard. Where samples exhibited (£) and (Z) isomers the chemical shifts are
separated by (/). In general, the two forms could not be separated by flash chromatography. Multiplet (m) signals are
reported from the centre of the peak. Proton and carbon assignments were determined through the interpretation of
two dimentional spectra (COSY, gHSQC and gHMBC). Analytical thin layer chromatography (TLC) was carried

20 out on Merck silica gel 60 Fs4 pre-coated aluminium plates with a thickness of 0.2 mm. All column chromatography

was performed under ‘flash’ conditions on Merck silica gel 60 (230-400 mesh). Chromatography solvent mixtures



procedure (Procedure C), from33 (749 ng, 0.97 nmmol) to yield 34 (259 ng,
100. 47 mmol, 48% as a creamoil, which had spectral data in agreenent with
that reported. 81H NVR (CDC13, 300 MHz): 8 7.86 (d, J= 8.1 Hz, 111, NH);
6.33 (bs, 3H NH); 5.66 (m 1H, H2'); 5.09 (m 2H, H3"); 4.54 (m 1H, 112);
3.73 (s, 3H, OCH3); 3.43 (m 111, H5); 3.20 (m 211, H8); 2.63 (t, J= 6.9
Hz, 2H, H4"); 2.57 (s, 3H 7"-CH3); 2.55 (s, 3H, 5"-CH3); 2.50 (m 2H,
H1'); 2.10 (s, 3H, 8"-CH3); 11.80 (m 411, H7 and 113"); 1.60 (m 211,
116); 1.30 (s, 6H, 2 x 2"-CH3). Mass Spggtrum (ES, +ve) miz 552 (100%

WMH|. HRMS cal cd for C26H42N506S 552. 2856, found 552. 2856. Met hyl

(2S, 55, 8SY mgasugpd ly ]yolgmf BDreghip WI‘G%)?H@FT[Z yary d@d@v,itg athydrops gxagx.e{i[lm sulfate, and the solvent
{2,2,5, %m&e@ﬁﬁﬂ%ﬁ%&éﬂ}ﬁﬂﬂsﬁm%tﬂhbﬂdﬂf x@ta%'éva@orator Solvents were purlﬁed and dried based upon

ehronen Bl |d|no ndec t|tIe
conpounteiatt g an D it b b ek e b Pt Ry Y e b
(Proc edwlestﬁtamflg w34 al(dZ%emsgvere@uﬂp@smmm) SigmcAld@h POT-tdgy AueBBy Lithahdwero| )
}\5)160921 fCO\Est a’éiecél?egé%lg?gubgs rt g{\é/ﬁ!zatlon %t?afflt uskd v@s ka(g[ﬂ:ﬁllymeHz 1 e%’il i %H) M)7929 (ngl H
0111H, ‘cYCW?E‘.gﬂP‘("dPhe‘fld”%Osf’Wm‘"fH NH) ; 7’ 04 (d, J= 8.4 Hz, 211, ArH2' "

and 3" %H@%&Nng\%{léspgc rhfor bq,omp3undsgver76cflss6%rﬁel_£3 %ﬁg [Lﬁ&ursxberlqog) sggenfglélséa?e%’bilo%
1 7 4 HZCycl_'Lq_peptpgqa_werc I)ameql')usglg tlg@Ulf.ep(B‘(smratogE convéption] @ vhichjshe arpmatic rmg{gb‘on's)dereg 07
(d, J= cBivatentid, an&-&équehf-?aﬂy huimbare® ke @l othel Ftofhs %tﬂé&nacrl;b&clemb ), 4.74 (m 111,

H2); 4.64 (bs, 1H, 115); 4.56 (dd, J= 6.9, 13.5 Hz, 211, H8); 4.44 (d, J=
5.4 Hz, 2H, H"); 3 §8, 3H OCH3); 3.17 (d, J= 4.5 Hz, 2H, H3"); 2.95
(m 2H ArCH); 259 (t@ 6.3 Hz, 2H 114"); 2.58% 3u 7"-CH3); 2.53

(s, 3H 5"-CH3); []2.50 ( H HL'); 2.08 (s 311, @ 3H,

H11); 1.78 (t, J£ 6.3 Hz 11, H3"); 1.72 (rﬁ 211, HL); 1. H6) ;
1.29 (s, 611,2 x 2 )H ds Spect (ES, =y Mz 79701(1 HRVS
cal cd for 04935565&1636 98>~ foun N

Q7 1

§_§ 6 9

\;T]/ O ry 2
o) 4 3

10

General Synthetic Procedures
N-Boc and Pmc Deprotection (Procedure A)

The N-Boc or Pmc protected amine was stirred for 3 h in 1:1 DCM/TFA (10 mL) solution at RT. The solvent was
removed under reduced pressure, and the residue was resuspended in a minimal volume of methanol. The solution
15 was then treated with an excess of 1M HCl/ether solution and the solvent evaporated. The crude product was

purified by precipitation from DCM and/or MeOH by addition of diethyl ether.
Peptide Coupling (Procedure B)

To a solution of the acid (1 equiv.) in DMF or CH3CN (10 mL) at room temperature was added HOBt (1.1 equiv.),

EDCI (1 equiv.) and the amine (1.2 equiv.). If the amine was a hydrochloride salt, DIPEA (1 equiv.) was also added.
20 The mixture was allowed to stir for 16 h before dilution with EtOAc (30 mL) and washing with water (30 mL) and

brine (30 mL). The organic fraction was dried (MgSO;) and further purified by column chromatography if required.

N-Fmoc Deprotection (Procedure C)



147.

(7S, 10S, 13S, 4E/ Z) - 13- Acet am do- 8, 11-di aza- 10-(3-[{2, 2,5, 7, 8-pentanet hyl -3, 4
- di hydr o- 2H 6- _
chronmenyl sul f onyl } guani di no] propy1l) - 7- met hoxycar bonyl - 2- oxa- 9, 12- di oxol(1, 4
) phenyl enacycl ot et r adecaphane- 4-ene (36) The title conpound was prepared
using the general procedure for olefin metathesis (Procedure D), from 35
(127 ng, 0.16 mmol) to yield 36 (117 ng, 0.15 mmol, 95% as a grey solid.
Mp 224-228C. 11-1NWR (CDC13, 300 MHz): 1886.97 (m 2H, ArH); 6.71 (m 211,
ArH); 6.41 (bs, 1H NH); 5.50 %o H4 and 11%% 457% 5H, H3, H7, H10
and H13)! \[he Fomog-?ro(e ted agpipe ijgl)ed in /memlﬁle/azqtpm (1)0 ml) fog hetrﬁT I@.qolvmzq:as rgovesH3
5"- CH3 amidr IHillce)d preﬁsufé&nc( the crisdel profiict fadPirified by Bask SolunmbtdhroNetbYABRY ¢15:1; IFAVMBOHRS,
H1'); 1 H3"); 1.30 (s, 611,2 x 2"-CH3). Mass Spectrum (ES, +ve)
mz 769° 100(‘;%; %‘ll'\;/lkji HRVS cal cd for C38H53N609S 769. 3595, found 769. 3574.

(7S, 1OSM’|a3§cﬂE{aQnﬂy%l@fﬁﬁﬁ@t%@ﬁjﬁm%u@ pjza- 10- (3-[ guani di no] propy1l) - 7- met hox

ycar bonyl-2- oxa- 9, 12- di oxol( 1, 4) phenyl enacycl ot et r adecaphane- 4- ene
hydrDchires sotieof @he pfeaﬁ&;helpépnaé (@ e@BNRODOM (M@@O@Mmia @&ded GRILBLS fu&ggeﬁeﬁ@orgc%aﬁyéta'

N-B c depr Proce A

F d 3?8 m%F§%%89r6£[t8g g d.l znésgzgs hea?e%ég ra% for?ﬁé&;)efor he ?iw%ntﬁg%hoYeE%WO(
300 VHz §nd thprogmet {spfptedy flaghyopfpmn elrmto(gmhyzml DAMAYOS t@0eld tirp cotiefpondBle; 5. 55
(m 1H, mk#dcycid. 51 (m 5H, H3, H7, H10 and H13); 3.68 (m 3H, OCH3); 3.18
(m 211, H3'): 2.84 (m 211, HN201114): 2.49 (m 2H, 116); 1.99 (s, 3H,
NCOC113Espefim@@al( m 2H, H1'); 1.64 (m 2H, HN-) NH3+CrH2'). '3C NWR
(CD304 75 MHz): 8 173.5, COOCH3; 173.3, Cl1; 173.2, C9; 172.2, NCOCH3;
15810, Ethg: C9H37cgamido-d(ilylos@hersDp@aanod@@lsp, C5; 129. 1. 1- Ar CH2 and
1-ArCH6; 129.0, 1-ArCl; 116.2, 1-ArCH3 and 1-ArCH5; 66.8, C3; 57.6, CT;
56 0, CBy; 54.1, e solggonof ey (2514 goegpmidocd-hydioxyphenydls:  38. 0, C14: 35. 3,

2, Cl': 22.6, C2 (100% [ Me].
HRI\/S cal cdlf or 25053‘?“‘1%?\?6‘6‘3"1%%???% %86’%0 a%%"h’?g%)‘%m “ﬁ%?zrélg’ 3ol
(2R) - 2- anj ig- 4- penPMﬁéb?tneL)mdqfdé@hﬂlﬂlbmd@e((B@)g, T 6anmsl)s Pensilon mikture was
(2R) - 2- arfi.po- 4- pen&l%ﬁéﬂt@stﬁ%rd6ﬁg&grrﬁmyfenjbe%f]e HEcdonivRs g@m&mh“(aﬁrab}m%ndoc

was added r e thion The resul sol ut1 on was
allowed to oGS ‘%f*“’t?‘{’[ 6P %9 Bl ?qlé'? ceybifed RfeatiB Eachion e raghed with
evaporat i t heatgy (Do) cdrigd drellticisdledt wdstetapatated tyieldGhe 3iQetdRpound T g,

diethyl ether W‘iso% SIRNA0B) £Y AR Bhd, Otk Ba WelafaalalPaghdehbe? WGP HROYDA(287
. L [oc]D +23. i (c. 0.1 EtOH) Mp 69-70°C (lit. 69.5°C)'** 'H NMR (CDCl; 300 MHz): & 7.02 (d, J = 8.4 Hz, 2H,

ArH2’ and ArH6); 6.83 (d, J= 8.8 Hz, 2H, ArH3’ and ArH5); 6.14 (d, J = 8.0 Hz, 1H, NH); 6.06 (m, 1H, H2”);

20 5.31(m, 2H, H3"); 4.81 (dd, J = 13.5, 6.0 Hz, 1H, H2); 4.50 (d, J= 5.1 Hz, 2H, H1”); 4.16 (dd, J = 13.9, 6.7 Hz, 2H,
OCH,CH;); 3.04 (m, 2H, H3); 1.98 (s, 3H, NCOCH,); 1.25 (t, J = 7.2 Hz, 3H, OCH,CHs). Mass Spectrum (CL, +ve)
m/z 292 (100%) [MH']. HRMS calcd for C1sH»,NO, 292.1549, found 292.1559.

(25)-2-Acetamido-3-(4-allyloxyphenyl)propanoic acid (16)

\L To a solution of 15 (2.90 g, 9.98 mmol) in THF/water, (3:1, 80 mL) was added lithium
0 25 hydroxide monohydrate (838 mg, 20.0 mmol) and the resulting suspension was allowed to stir
for 16 h. The reaction mixture was diluted with water (30 mL) and the THF was removed by
evaporation. The aqueous layer was extracted with DCM (40 mL) to remove unreacted starting
",y H O material. The aqueous phase was acidified with 10% HCI and the resulting precipitate was
/]/i \f extracted with DCM (3 x 40 mL). The combined organic fractions were dried and evaporated to
yield the title compound (2.62 g, 9.98 mmol, 100%) as white needles, which had spectral data in
agreement with that reported.'”> Mp 170-172°C (lit. 200°C)'* 'H NMR (D acetone, 300 MHz): & 7.09 (s, 1H, NH);
7.04 (d, J=8.4 Hz, 2H, ArH2’ and ArH6’); 6.73 (d, /= 8.4 Hz, 2H, ArH3’and ArH5’); 5.94 (m, 1H, H2”); 5.27 (dd
J=13 Hz, 17.3 Hz, 1H, H3,”); 5.10 (dd J= 1.3, 10.5 Hz, 1H, H3,” ); 4.52 (m, 1H, H2); 4.41 (d J= 5.5 Hz, 2H,
H17);2.98 (dd, J= 5.7, 14.1 Hz, 2H, H3,); 2.79 (dd, J = 8.1, 14.1 Hz, 2H, H3}); 1.75 (s, 3H, NCOCH;). Mass
35 Spectrum (CI, +ve) m/z 264 (100%) [MH']. HRMS calcd for C14H;sNO, 264.1236, found 264.1246.



white solid which had spectral data in agreenent with that reported. 123M
135-140C. 1HNMR (CDC13, 300 MHz): 8 8.70 (bs, 311, NH3+); 5.89 (m 1H, H4);
5.32 (d, J= 17.3 Hz, 1H, H5a); 5.24 (d, J= 10.1 Hz, 1H, H5b); 4.31 (m 1H,
112); 3.81 (s, 3H, OCH3); 2.87 (t, J= 6.3 Hz, 2H, H3). Mass Spectrum (ES,
+ve) mz 130 (100% [Mt]. HRMS cal cd for C6H 2NO2 130. 0868, found 130.0870.
148. Met hyl

(2R, 5R)-2-al l y1-3-aza-5-(9H 9-f| uorenyl met hyl oxyear boxam do) - 8- 1

(2,2,5,7, 8-pentanet hyl- 3, 4-

di hydro DH- 6- chr orrenyl sul f onyl ) guani di noi 4- oxooet anoate (39) The title

conpou (AlES o ral peptide coupling procedure

(Pr oce(rjll@i Eﬁ)ﬁ 43%;-;%5%@% Eq&%?{rﬁol ) and (2R)-2-(9H 9-

f1uorenyl hyl oxyﬁ@mgmm 0002.5)8=aird - 42peRanbicBeil ENLBIBE, 1Y méok ikt dicad a6 - ch

E‘i’”SEyl;qu' /35‘,“ )51 PRt Bioh Sreat H. R reotece 3Rk el Mk
(I EI J ]:6 heforefitre solRdt wArnngJVecH:rydquprb@h)md tile @@uétdryst@lﬁzeg wih Higer. Thp,

Ar H45 aéagr %skg‘nol/ed b% eéﬁ?or@tﬂm tonxekfl‘tthtxtiEl%mﬁ;@hhd (N”)mg 1947 m§6‘1 I(Ob%) b3 “%Jtessoi'g whigh,

ArH3" and A %2 2H,  NH);
6.12 (b8d szwalmmagsaele@t i# that pgpontad™jMp lg245" %Pt L6 Dok MH23 98
( d J= 0.8, HEz NELYS, 8813k, 1)1, H4); 8 (M= 158IHzH2) H54.526 (d de 10.IHz, 8HSS5, 1 22%(t, bz, 1H,

4. ( ,
?‘9%5‘? 2380 8 g ookl 0, ol Pty A2 o0,
eacgfczniaP(zﬂ024$4>08|6&f0ua¢1@010&76) 2 07 (s, 3H 8"-CH3); 1.91 (m 2H
H7) é 2H, 15H62 1.25 (s, 6H 2 X
I&ﬁ)Mﬁ@wsg&wm ARy it boso S O8RS At O
CCH52N5085 774.3537, found 774. aidnandded (19
(2R, 5R) - 2- al %,yl- 5- am no- 3-~aza-8-[(2,2,5,7, 8-pentanet hyl- 3, 4-di hydr o- 2H- 6-
chromenyl su onyI ) guanis v@ -4- Eb@d@e@@wsmdevam@fresrﬁr@smgthPeenerelrmm@ﬁepum
synt hesi zed ﬁg@hhe gerre aI Nprosbaie PRREREE o8 (186 mg, 1.62 mmol) and (2R)-6-tert-

20 thur € , 0 )t | d 40 (387
proce%%gchf e ‘Pr?"éiéaeb°"ﬁ"ﬂig’ﬁ|\@z”%é%€f§‘}‘mo ¥ yl es 7. 87((d

ng, 0.0700 m"rolﬂe 7
J= 7.5 Hz, 1H, NH): 6.35 (bs: 3 H 62
Hz, 1H, H3a' ) e (d, RS- o%%‘ﬂé"%‘c%&%% & %5)"m°§t°%gf§’rgq9(7%m

3H, OCH3); (m 1H HB): 3. 1927 wmolj%4¥3avp cream salid, MHW'lZQC @WR(@Wh

r ong’f) 2. SY(ansHl 5" - 843) R05ek 87, 21, JEY o)z, ﬁ{lﬁ{l( Snd 3Hs") 87 50G13

. S,

(s, 6H 2 3‘% _CH3). 3 Mass Speégﬁaﬁmﬁz ‘l‘f‘é‘% 2‘*%7?’27-3333 %%%‘ ‘F%r)iq an]"243 0
(10099 ArWeR: T3¢ &8l &+ 9.9, TG i3 Hz, BIRVBHE 2dnd drHO); 6@2@H4—27\l566$H51512) 98%@, 1H.6120d

5530282%7 (m, 543’ 5\/%5%'1 ZH, 12 and NHD: 438 (4, /61 Hg, 2H, OCH HO"); 421 (m, 2H, HS and HO");3.71
(2R, 5R, 88 2-all | oxybenz f

{2,2, 503 éﬁ%@h{/ 6%Ha 2é| B B ?h}%m) 1.85 (m 2H H8), 1566((m 2H, H7); 1.39 (m 2H,
chr orrerlyb S4B tscmy ICICQ}[_J,B)‘lMdsls ISpdcPUnD(BRO+vE), nl/z 110-9t(8G%0) XaHckTe AmateMH Lkss Bagl.t i t | e

| tid [ i d
Cor ot MR LS B sl R0 BB 2 P 6 (155 oo b 280 mol) to
af f or d pMelny é@?RjTﬁaquS AhindB0a-9- 08 % D utds c A bbrlamhito)-Ro a5 @) M 217-

| 3 25 The title compound was synthesized using the general N-Fmoc deprotection procedure

k (Procedure C), from 19 (715 mg, 1.23 mmol) to yield 20 (436 mg, 1.22 mmole, 99%) as

chOOC /U\/ NH2 4 cream oil, and is in agreement with the literature.”® "H NMR (CDCl; 300 MHz): & 7.75
(d, J= 8.0 Hz, 1H, NH); 5.70 (m, 1H, H2’); 5.13 (m, 2H, H3"); 4.80 (bs, 1H, NH); 4.64

9 (m, 1H, H2); 3.74 (s, 3H, OCH,); 3.38 (dd, J=4.6, 7.6 Hz, 1H, H5); 3.12 (d, /= 6.3 Hz,
OYNH 30  2H,H9);2.57 (m, 2H, H1*); 1.61 (m, 8H, H6, H7, H8 and NH,); 1.44 (s, 9H, C(CHs),).
0 Mass Spectrum (ES, +ve) m/z 358.5 (70%) [MH'], 258.4 (100%) [MH" (less Boc)].

\ﬁ HRMS calcd for C,7H;,N;305 358.2342, found 358.2334.



1 220C. 1H NMR (CDCL3, 500 MHz): 7.22 (bs, 1H, NH); 7.10 (d, J= 8.0 Hz,
2H, 0 ArH2" and ArH6'"); 6.88 (bs, 1H NH): 6.82 (d, J= 8.5 Hz, 2H, ArH3"
and ArH5"); 6.31 (d, J= 7.0 Hz, 1H, NH): 6.17 (bs, 111, NH); 6.01 (m 111,
H2'"); 5.69 (m 1H, 112'); 5.38 (d, J= 17.0 Hz, 111, H3a"); 5.26 (d, J= 10
Hz, 1H, H3b'"); 5.11 (d, J= 17.0 Hz, 111, H3a'); 5.08 (d, J= 10.5 Hz, 1H,
H3b'): 4.56 (m 1H, H2); 4.99 (m 3H, H5 and H"); 4.43 (d, J= 7.5 Hz, 1H,
H8): 3.71 (s, 3H, OCH3); 3.15 (bs, 2H, 113"): 3.00 (m 2H ArCH2); 2.63 (t,
J= 6.5 Hz, 2H, H4"); 2.59 (s, 3H, 7"- . 2.57 (s, 3H, 5"-CH3); 2.51 (m
2H, H1'); 2.11 (s, 311, 8"-CH3); 1.97 (&, 3H, HL11): 1.80 (t, J 6.5 Hz, 2H,

R L A M R R e

found 7@ipx@@ddganoate (21)

(7R, 10R, 13S, 4 - 13- Acet am do- 8, 11-di aza- 10-(3-im no[{2, 2, 5, 7, 8- pent anet hy
| - 3, 4- di hydro- 2H— o The title compound was synthesised using the general peptlde coupling
chronenyl sulf onyl } geai di no] picepit)Précetiie BOKYE 20 (34nyd, 429mma19§hd]18(2d() ﬁu)ga-03

1(1, 4)pheny| enacycl Fra?ec%%p [ ?42(4%(%)07&;&%01'[&91 E{%%ﬁglq{,l

pr epar ed u5| g tye gener proc ure fin rretat esi's rocedure D),
froma4l (179 ny, 0',;?10 1) 16¢CyHeINMR @€PCLB60MBRg); 8 02040/ b Hz, 1HOH); agl(a
grey soH:iC@OCMBu 5- 207 Cy MAmmr@@oanM@e»)&mw M H23, AN and 7. 02

z(s.m422(1rlﬁ i\HZ') iam Lg)(()m4 ég (Q’{IH ’?1%67(%1L&°ﬁ2§%”‘(‘#1@%3 H% (%1%*%%”?@3)

3.66 (s, 3H ): 2.90 (m IAHIZ’D1S67 @ntH, HRD4941 (@, 66 167 36111H, B3, OHR25and
7"-CH3) ; 2. @M‘f'n 2H, 1149); (& 901§5105¥13531H ﬁ3 ?@@émﬁﬁ?)@%&iéalwﬁ@%)
155(m 2110 Hl'); 1.34 (bs, 2H,

Spectrum (EB~ -ye) mz 7609. 5%81%‘98%!\1/% %8314(75(9(‘? 5@@%{3%0%‘%’9‘ 5504 131
found 769.3631.  150. Hz, 1H, H5); 3.71 (s, 3H, OCH3) 297 (m, 4H, B4” and ArCH,); 2.52 (m, 2H,

(7R 10Ry, 13%974@3@}111@ 468 9’?‘%@ 132 6l %ﬁaﬁllo nh%ﬁf}uﬂé %Q,ln% 3E§LLe)Zn/ﬁEt hox

ycar bon hényl’enac ot etra ane- 4-ene
hydr oc %f‘ (44%) (M%), 5%1?%”[%%@%%}1&{%%0 ﬁﬁrﬁegnk‘éh 6?}213% foupdo0g &#ér al
S rot ection procedure (Procedure A% g q g 0. 140
B %‘%E 2ot apiers,1 1 g 18-y -‘éca%ﬂ“a 01%5’ X7BEhoBearbYy-
(CD30D,9,13£ilithl-{z%)ph&yﬁnﬂﬁcl@tn@a@éﬂphm%em 6)/6 (m 2H, ArH); 5.90 (m 1H, H5);
5.54 (m 1H, H4); 4.45 (m 5H, H3, H7, HL0 and H13); 3.69 (m 3H, OCH3);
3.07 (m 2H 113"); 2.92 (m mtltﬁm)moulzi WP piepared 2pIng %gene@ popgedpss for glefin

I\N/IC—I:ZO)CI_B%S 1_ T%B) . xﬂé{}d{}lgb% Bloded®3 D, Bom 21 &77 F2, 0)46 mndG tNWERI £2QDB0EY 75
I57 2 2 o1 35w P SR DB PR BB 0, O
1-Ard; 3 aﬁﬂ 1 MEFACHS, 08 G, 2B, NITB 7.056(f, 281, ATH); 654 () ZHOiIfBI) 553 (i,

22. 6 cg., Com 421 194 3“8:%?) 328@1 41§I:]}f|7 Hi335an3 3}“?%13 H H%)', :

W’ d f
C24H35N606 503.16 Q& o otlind 5@:?0 %éﬂ OCH3); 2.79 gbs 4@ HL an H14), 2 38 (m, 2HCH6), 950 (m,
H)‘ 3H, NCOCH;); 1.10 (m, 6H, H1’, H2’ and H3"); 1.26 (s, 9H, C(CH3),)..

o MH Mass Spectrum (ES, +ve) m/z 575.3 (20%) [MH'], 475.3 (100%) [MH" (less
Y 25 Boc)]. HRMS calcd for CyoHy3N,;Og 575.3081, found 575.3091.
\ﬁo
(75,10R,13S,4E/Z)-13-Acetamido-10-(4-aminobutyl)-8,11-diaza-7-methoxycarbonyl-2-0xa-9,12-dioxo-
1(1,4)phenylenacyclotetradecaphane-4-ene hydrochloride (12)

o The title compound was synthesized using the general N-Boc deprotection
4 30  procedure (Procedure A), from 22 (49 mg, 0.084 mmol) to yield 12 (17 mg,
‘ 0.033 mmol, 49%) as a highly hydroscopic yellow solid. '"H NMR (CD;0D,
: j\/n : j\ 300 MHz): 6 7.10 (m, 3H, ArH and NH); 6.85 (bs, 1H, NH); 6.71 (d,J=17.5
Hscooc/\ﬁ : W]AN Hz, 2H, ArH); 5.75 (m, 2H, H4 and H5); 4.39 (m, 5H, H3, H7, H10 and H13);

3.68 (s, 3H, OCH,); 2.85 (m, 4H, H6 and H4); 2.52 (m, 2H, H14); 1.93 (s, 3H,
4 35  NCOCH,); 1.50 (m, 6H, H1°, H2’ and H3). *C NMR (CD;0D, 75 MHz): §



Met hyl (2R, 5S)-2-allyl-3-aza-5-(9H 9-fl uorenyl net hyl oxycar boxam do) - 8- [
(2,2,5,7, 8-pentanet hyl- 3, 4-

15di hydr o- 2H 6- chr omenyl sul f onyf | guani di no] - 4- oxooct anoat e (44) procedure
(Procedure B), from38 (287 ng, 1.74 mol) and (25)-2-(9H9- iiH The title
compound was synt hesi zed using the general peptide coupling 70 NI11115a

fl uor enyl net hyl oxycar boxam do) - 84(2, 2,5, 7, 8- pent anet hyl1- 3, 4-di hydro- 2 02
02H- 6- chr onenyl sul fonyl ) guani di no] pentanoic acid (961 ng, 1.45 mmol) to
20afford 44 (1.00 g, 1.29 mol, 89% ag, @ brown foam M 90-92C. 1H NMWR
(CDC13, 300 MHz): 8 7. 70 (d, J= 7.6 Hz, 12H ArH1" and ArH8"); 7.51 (d, J=
7.6 Hz, 1726 COArBA; 7-add 750,H5-NCO; 17723301(2';1573:1 -ArC2; 1824, 1284CH a3 " Ar@H6 12T1. HEY) ;

7 20 (t1’298'C5712%3HZ.§be%H16§‘r1 @{@Qﬁ 12X )7006034?79()@13 49 El@é?‘% C41HBO%3, 6. 34

(s, J="18. . 1H,
H3a' ) ; @7'9'%7 B2 CI4 325,14 551 1k ém e ) Ncw@sz%@eé rstass ?peenuna@varqzn/zw
H2); 4.@&%) oV 1.JHRMS dlchizor C3HLNJR 4Bd5 D foukd425.2534. 06 (t, J= 7.2 Hz, 1H 1D");
3.63 (s, 3H, OCH3); 3.23 (bs, 211, H8 ); 2.57 (s, 3H, 7"-CH3); 2.54 (s, 3H,
5" - GH3 ) MetRyl 425,551} -allyb3-akdP-@ancb uthky darboRarfido)(S5(O HIHIuo Byl @e{Byloxytar8&kafnido)-2H, H6) ;
1.70 (toxonbnafdaté 3¢, 2H In"); 1.60 (m 2H 117); 1.23 (s, 6H 2 x 2"-CH3).
Mass Spectrum(I(:'S tve) mz 774 (12% [Mr], 130 (100% [allyldy]. HRMS
calcd for C41H52N508S 774. 3537, T&stnudoﬂo?‘is a%ﬁg,zéiﬁﬂmlwﬁlt(mm tert-

Za 8b1[tc§ da{ oxa’m1 o%-(?&-gt uxi.rﬁrg :l?ly? ’X)Af‘ﬁcacriboxélmldo e:%al;llélg_

chronmenyl su ony)l )guan1| 0 ] - 4- 0x0 anoa e’’‘conp
synt hesi zed flhe ,ge @' Necihih@2 gl @5t omeld iy LM (10 mL) was added EDCb@@fblé&:lur e

(Pr Fcedg’g?/;’ 2, Hfr m£4 _7| ¥ ,:Iz\.lél- ngiolfaﬂih}atélﬁicﬁﬁaﬁﬂitﬁoﬂ%déﬁgge ﬂ%&ltin%lhi%&e Oaz
Mol e as Ccr m ol 1. : . = , ,
1H, NH): 6.33 (Bbs, 3H, NH): 5. 63%(%“%?&2 Séﬁ‘éﬁ??"rg/ir%“‘( r&?“‘ﬁ“:‘”"’iég%edpﬁihzjﬁiﬂ

H3a'): 5.11 (4 J= 10.8 Hz, 1H, (258, yhen the &Banicdaer Was wished withbrife (Bix 25 k) anki) ;

3.71 (s, 3HNGHHR); 3.41 (d, J B bl B et d e cbed R i, 57, (0
2H, H1'): 7 (s, 3H, 7"-CH3) &1 H, CHB)
1.80 (m 1 B" 4H, H7 and H3"); %OW%WméFﬁbyl%ﬁhCOnge‘“‘("émg@ Y(?k §M/

Mass Spectrum (ES, +ve) r’dZlﬂSSZM&OI@Bﬁ)Qﬂor({Mﬂﬂecorﬂ;ﬁﬁnd]lQU.QQ%HHHH%)(EQA cd for

C26H42N » »

(2R 55° %?Z,Séc%%%ls&%ﬁgp %PHF‘% ﬁoﬁﬁw%gzic %}fﬁgﬂ% §776 (.7~ 7%H [2H ArH1” and ArHS”):;

{2, 2, 57¢9gi,{,eﬁp gﬁ;éﬁhw4gawﬂﬁ’ydﬁ@(t2# %6 Hz, 2H, ArH3” and ArH6”) 7.31(ddd, J=9.0,7.2, 1.2

chr Onewlﬁukfmnyﬁd}&nam@m&] 01, ®BY:I5)64 m, AHLIE2°S; B UK O BB 3N0Bh eH( YD), 4. EhEn ti t] €

conpoungd ¥as, LRSS Ees; %%h?%’%;hfzzqﬁnﬁf, &by, PEPLL 98 159485 090, ocmy); 3.11 (m,
20  2H, H9); 2.55 (m, 2H, H1’); 1.85 (m, 2H, H7); 1.65 (m, 2H, H6); 1.50 (m 2H, H8); 1.44 (s, 9H, C(CH;)3). Mass
Spectrum (ES, +ve) m/z 580.5 (10%) [MH'], 130.5 (100%) [MH" (less allylgly)]. HRMS calcd for C3,H4,N;0,
580.3023, found 580.3025.

Methyl (25,5S5)-2-allyl-5-amino-3-aza-9-(fert-butoxycarboxamido)-4-oxononanoate (24)

M The title compound was synthesized using the general N-Fmoc deprotection procedure
= 9 %‘ﬁ"z (Procedure C), from 23 (1.27 g, 2.19 mmol) to yield 24 (778 mg, 2.18 mmole, 100%) as
a cream oil. '"H NMR (CDCl;,300 MHz): & 7.81 (d, /= 8.0 Hz, 1H, NH); 5.69 (m, 1H,
H2’); 5.11 (m, 2H, H3’); 4.76 (bs, 1H, NH); 4.67 (m, 1H, H2); 3.75 (s, 3H, OCHjs); 3.39
T (dd, J=4.6, 7.6 Hz, 1H, HS); 3.12 (d, J= 6.3 Hz, 2H, H9); 2.54 (m, 2H, H1"); 1.52 (m,
\’/7)/ 8H, H6, H7, H8 and NH,); 1.44 (s, 9H, C(CH,);). *C NMR (CDCl; 75 MHz): § 174.8,

1 N
H3COOC/\H

9

30 C4; 172.1, C1; 156.0, NCO,; 132.2,C2°; 118.9, C3’; 78.9, C(CHj)s; 54.8, C5; 52.2, C2;
51.1, OCHj;; 40.0, C9; 36.4, C1°; 34.4, C6; 29.7, C8; 28.3, C(CHs)s; 22.6, C7. Mass Spectrum (ES, +ve) m/z 358.5
(85%) [MH'], 258.4 (100%) [MH" (less Boc)]. HRMS calcd for C;7H3,N;05 358.2342, found 358.2339.



2" 15procedure (Procedure B), from45 (513 ng, 0.930 nmmol) and 16 (204 ny,
0.78 Ommol) to afford 46 (496 ng, 0.622 mol, 80% as a |ight brown solid.
Mp 98- 70 1 2 NN i102C. 1H NWMR (CDC13, 500 MHz): 8 7.71 (d, J= 7.0 Hz, 1H,
NH); 7.40 (d, J= 007.0 Hz, 1H, NH); 7.06 (d, J= 8.5 Hz, 2H, ArH2" and
ArH6"); 6.99 (bs, 1H, HH 11 3" HN/NH); 6.76 (d, J= 9.0 Hz, 2H ArH3"" and
ArH5'"); 6.38 (bs, 2H, NH); 6.20 (bs, 920 HNN-S1H, NH); 6.02 (m 1H,
H2'""); 5.69 (m 1H, H2'); 5.38 (dd, J= 1.5, 17.0 Hz, 1H, O H 6H3a'"); 5.25
(dd, J=1.0,11.0 Hz, 1H, H3b"); 5.09 (%QJ— 17.5 Hz, 1H H3a'); -

5.06 (d, J= 10.5 Hz, 1H, H3b"); 4.66 ( 1H, H2); 4.55 (m 2H, H5 and H8);

4,95 Uty 3ol i 0 By Do By i, 21

7" - CHB) triogouBdecqoate @) 5m CH3) : 2 53 (m 2H HL' ) 2. 09 (s 3H 8"~ CH3) :

1.88 (s, 253k=H11); 1.79 (t, J=7 H3" ) : (o H7): 1.57
(m 2H, H6): 1.30@s, 6H 2 xT?*SOGP%‘)mM%mSﬁé&fﬂF’BW(dES 57@9@)1 Iymynod)yiny
(1009 [ M\a]. HRI\/B Cd f or DgY1dbIINGODTHedAINI 3208y, X Ouimth))AB¥a SBKEc 152.
573R 4110§| al‘igr E/Z%)- 6 A Eet aﬂ‘ﬂ d&{xaﬁit}l&lf IﬁULQ’Z (fhe]rgsulgﬁ?g ﬁlmul%%aé glloa/eé;tb Ztir%t R {‘H‘ ?(Hpt hy
chronen é}é@ ol pFispspeton Paydilolsd X e BEY 64yl podgheergenit Jayefivex 01 ( 1, 4
) phenyl te r phahewskh@nreth bAnk)2 x TL)tahd mertcmrmhmdnd/\aﬁd peeRar ed

?Z%ggn;heoggggr 1'|p; Ofgd;:‘ gl ;ggtlﬁo?ng%gte yteggpﬁxggon Tl{e o eg}g'g}gt]xgtewapédnﬁed’lvrﬁas 6

Mp 174-176G, 1 N (DIVISO 500coldagnhrogatgzraphy @l DEM/ qupai) to FE@é th figle cppound H)

6.73 (m 2HYATH: 6.44 (f, mmymmﬁmﬁm M 2 RLixeuN 2 ofimé0 af Dwhitdorand
115); 4.6 , 2H 113) 4. 28 Em 117, H10Q0 and ng) g“S%r-é‘ ,”311
OCHR): 3.00/Tm 2H H3'): 2. WP itlialG B (CDCT 300 MHz): §17,09 Hand

7m CH3)ArHR 5691 [y J 2Hz, H4NH); €320, {ts ArER¥, an8 AsH3H3)6.691d, 73 8(0§iz" HHNHN@G@kb_ssl)H,
épg(]:-t § lr}%n}n{ Ed'bs dﬁ'lli) 13 333 gl?ﬁ?gﬁz n) . ]H32§h (1§3””)6Hﬁf(8$1 }gﬁggf‘?dblg/ﬁ§)s
769. 35997 tngind2 g4zg@gd 3.0,8.4 Hz, 1 H5), 3743 (s, 3H, OCH,); 3.04 (m, 4H, H4” and ArCH,);
( 7TR5108,518®, 41 2); 1 284 Ac@i3aH0; 18791l 2l ez 2 .86¢s,(2BF Oyanis v, sI0]quCiopy. 128 &; gt hox
ycar bonyl.y gr Q%85 &1l @x 91 9% 603.4 (35%) [ME', 503.4 (100%) [MH' (less Boc)]. HRMS caled for

C3HeyN,Os 603.3394, found 603.3397.

(75,108,138,4E/ Z)-13- Acetamid0-8,11-diaza-10-(4-[tert-butoxycarboxamido]butyl)-7-methoxycarbonyl-2-oxa-
9,12-dioxo-1(1,4)phenylenacyclotetradecaphane-4-ene (26)

3 o 20 The title compound was prepared using the general procedure for olefin
metathesis (Procedure D) using 25 (311 mg, 0.52 mmol) to yield 26 as a
mixture of epimers and E/Z iosomers (228 mg, 0.40 mmol, 76%) as a brown

: : solid. Mp 196-201°C. '"H NMR (CDCl; 300 MHz): § 7.54 (m, 2H, NH); 7.34

H3COOC/\H Nﬁ(])/\”J\ (bs, 1H, NH); 7.06 (m, 2H, ArH); 6.81/6.73 (d, /= 8.0 Hz, 2H, ArH); 5.66 (d,

J=16.4 Hz, 1H, H4-trans); 5.55 (m, 1H, HS); 4.90 (m, 2H, H7 and H13); 4.64
(m, 3H, H2 and H10); 3.80/3.77 (s, 3H, OCHj3); 3.10 (m, 4H, H6 and H4");
2.70 (m, 2H, H14); 2.10 (s, 3H, NCOCHy); 1.51 (m, 6H, H1’, H2’ and H3’),
w<o 1.44/1.40 (s, 9H, C(CH3)). Mass Spectrum (ES, +ve) m/z 575.3 (25%) [MH'],
475.3 (40%) [MH" (less Boc)]. HRMS calcd for C,0H43N,Og 575.3081, found

30 575.3092.



151( 1, 4) phenyl enacycl ot et radecaphane- 4- ene hydrochl oride (48) The title
conpound was synt hesi zed using the general N-Boc deprotection procedure
(Procedure A), from47 (129 ng, 0.16 mol) to yield 48 as a white solid (71
ng, 0.14 mol, 86% . M 134-138C. 11-1 NWR (CD30D, 300 WMHz): 8 7.10 (m 2H,
ArH; 6.78 (m 2H, ArH); 5.85 (m 1H, H5); 5.46 (m 1H, 114); 4.43 20(m
5H, 113, H7, H10 and H13); 3.69 (m 3H OCH3); 3.30 (m 2H, H3'); 2.95 (m
HN 3.2H, 1114); 2.53 (m 211, 116); 1.94 (s, 3H, NCOCH3); 1.80 (m 2H,
H1'); 1.62 (m HNNH3+Cl "2H, 112').13C (CD30D, 75 MHz): 8 174.0, COOCHS3;
173.6, Cl1; 173.3, C9; 173.0, NCOCHS; 8.4, CN3; 157.2, 1-Ar4; 131.3, 4

130. 6, 1- Ar CH and
130, & Bl LRI GG g ol o g

42.0, CHi 4)$lrenylen@E@Iﬂfad%P‘E“e'New‘@‘oc%“’s ey 22 3, C2'. Mass Spect rum
(ES, +ve) mz -4 (100% Mr} ial cd for d 2 HgSNGO 03.2618, found
503. 2666. yl 2- ami nB® lﬂe%va?ua YhtEHirTed psing B geneal VP JerdeHibr i de
(50) To a s 'I uti on ( 2R) - ZpravraunoPBedddre Ay ahing 2§ (RS My, 0)3p0 opalh oiyElddTiagla 49
(1.07 g, 55 mgﬁhyrgl&{a}é%f%ﬁ)éfé&&Q/Z%Eméé(l%g‘@%mﬁ%ﬁ%% ela\

t hi onyl chl or1 d ;j& he resul ting 30m xture was to Stir
h bef or 8:0006”S sy \Mag rﬂﬂ@@ﬁf%?ﬂi%%ﬁa@%@@ﬂ}? HOMHS &19(d. = édrﬁ?ound
(1.36 g, 5.9 mm , 100% as @1, wh;t®8/8.0% iadi= MHQhHh&H) speshs al Jdab azion,

[4324 27.1 (00 2.0, MeOr) 120N CLIBE (11 1o 10 ko st By s AR PE3tb
300 Miz): 8 7.W5'Fd, J= 8.4 I3 andH2); 4 ArGHOMH, B %@3%@ o, T‘%I),83263(3c§0(s S pEi) 4

522102H , 2. R (%, ﬁlchmdaﬁn)) 169/11@ &, t3H ﬁm@ﬁlbﬁqm thHzl)l?)sL (b§3 21831{3()31 2z'3(lﬁ|1 2l®CH3)

3Hb) . I\?ﬁ]s)s %%(FBPHRGMH%%BMR’I? i@é ?990]0/3 [1|§,tr~ico Fﬁl\?fsq,zaf%d' 1‘6‘?61(:}361‘-‘11 YN
196. 097,4th andneAL06. 100854; 124 535; vkt hiyArC4; 116.4, 1-ArCH3 and 1-ArCHS; 66.9, C3; 57.7, C13;

(2R) -2- 5%% ”330'1002 48;0 BMﬁrg?d‘é’ %9%’%'@@ %F?)ﬁ a}l%sééi% %és% k'g\lé@&ﬂofzzg% HCL

salt 50 (1. f’ore the
addl ti dﬂaswpeaw@ﬁ&»dm)aﬁaﬁééﬂa%) [Mol H‘E‘Méﬁal‘( o %L%W@ﬁéﬁéwndéﬁééwt of ice.
t5| ¢ .anhydrij de é % was added and. t he resulé_ln eci v%as

o RN AT+ T ok oty o 3Ry pegtamenyl-3

dihydro-2H-6-chromenylsulfonyl)guanidino]-4-oxooctanoate (28)

coI

The title compound was synthesised using the general peptide coupling
procedure (Procedure B), from 18 (287 mg, 1.74 mmol) and (2R)-2-(9H-9-
fluorenylmethyloxycarboxamido)-8-[(2,2,5,7,8-pentamethyl-3,4-dihydro-

2 H-6-chromenylsulfonyl)guanidinoJpentanoic acid (961 mg, 1.45 mmol) to
afford 28 (1.01 g, 1.31 mmol, 90%) as a brown solid. Mp 96-100°C. 'H

HN)\”—§4§j<<;c>< NMR (CDCl; 300 MHz): 8 7.70 (d, J=7.5 Hz, 2H, ArH1” and ArH8");
© 7.52 (d, J="17.2 Hz, 2H, ArH4” and ArH5"); 7.35 (bs, 1H, NH); 7.33 (dd, J
=7.2, 7.2 Hz, 2H, ArH3” and ArH6”); 7.20 (t, J=7.2 Hz, 2H, ArH2” and
25  ArH7”); 6.35 (s, 2H, NH); 6.26 (bs, 2H, NH); 5.62 (m, 1H, H2’); 5.03 (d, J= 18.0 Hz, 1H, H3,"); 4.98 (d, /= 10.2
Hz, 1H, H3y); 4.53 (dd, J= 7.2, 12.9 Hz, 1H, H2); 4.27 (d, J = 6.6 Hz, 2H, OCH,-H9"); 4.10 (m, 2H, H5 and H9");
3.63 (s, 3H, OCHy); 3.23 (m, 2H, H8); 2.57 (s, 3H, 7-CHy); 2.54 (s, 3H, 5°-CHz); 2.49 (m, 4H, H1’ and H4);
2.06 (s, 3H, 8”-CHy); 1.88 (m, 2H, H7); 1.71 (t, J= 6.6 Hz, 2H, H3); 1.61 (m, 2H, H6); 1.24 (s, 6H, 2 x 2”’-CH).
Mass Spectrum (ES, +ve) m/z 774 (100%) [MH']. HRMS calcd for C4Hs,NsOgS 774.3537, found 774.3559.




5 Hcompound (1.09 g, 4.58 mmol, 76% as a white solid, which had spectral
data in agreenent with NO that reported.124 [a]025 -27.2 (c. 0.1, EtOH)
(lit. [4)25 -26.6 (c. 0.1, MeOH)124 M 132-133C (lit. 0134-135.5C)124 IH
NVR (CDC13, 300 MHz): 8 6.94 (d, J= 8.4 Hz, 2H, ArH2' and ArH6'); 6.75 (d,
| J= 8.4 Hz, 2H, ArH3' and ArH5'); 4.77 (m 1H, H2); 3.71 (s, 3H OCH3);
3.04 (dd, J= 5.7, 14.1 Hz, 1H, 3Ha); 2.95 (dd, J= 6.6, 14.1 Hz, 1H,
3Hb); 1.96 (s, 3H, NCOCH3). Mass Spectrum (Cl, +ve) nlz 238 (100% 10[MT].
HRVS cal cd for G 2H 6N104 238.107933, fpund 238.108226. Met hyl

(2R) - 2- acet am do- 3- (4-al | yl oxyphenyl ) propanoate (52) .%o a solution of 51

(989 4. N sand r C mol) in DMF (10 n)
was ad eath%{f‘?sﬁ}?}g o15 O@ﬁ% 8L%7I5Epe am%‘%‘yl 4d(g¥’hd§° %gul ting mxture was
al | ovvedChf‘Hneyl’lﬁlﬂfON@ﬂ“aI@hW]'&ﬂlﬁl@fitawam(%90ogen at rmsphere The reaction was
guenched with water (30 i) extracéed with eth acetate (3 x 30 nL),
and the coppi ned organics v@?&twglﬁ%‘a YRsEHRtRREped st %h‘i-%"’éefaly Fapye fpjoiesiqnor e
dryi ng. Tﬂgsol vent was evapeeditedBrotedury L from 2HE1T mg, 083 mond eyt 190985 iy,
3.56 mml, a@ a pal5e y(ﬁ}4|n91‘{gl %9‘% Qac&ﬂ@??ndxs%ﬁ %ee(ngnt“gthilhehgaglwso VP
230000 IM—lzI;gr

ArH6'): 6. (df J= 8.7 Hz,NMKC 1*@0%65 M—l@{ SBHegH(HH)Q%fPséH%) 1H,
NH); 6.01 (m glH, H2" ) 5 %768((1eld1,H 37);5.18 (m, 2A, B3’ stz(hth-éS;aiz)gHélﬁﬁ{z()@m J=

368 (o Carla .9)4 e BBy 3 Bk 1o el el S

3.68 (s, 3
(Cl, +ve) Eb MénHz HRVE’ )GEW) (5,8l BeCHsb 2515, 9NOH:) 2748, (mylﬂ@S)
mﬁénfﬂrﬁﬂ( yL@»m@mt))nrmﬁrm 872€5fkn( 53)

found 277.130309.

To a solution of 52 (90 dded
T h o %8%8%%%%3&?&%%%@ TR g e TR B Yl SR PPl
suspenshouRSademdbi2dEd to stir for 16 h. The reaction m xture was dil uted
with water (30 nL) and the THF was renoved in vacuo. The aqueous | ayer was
ext r ac tNeahxMASHRES)t-tyl-8-e Haloxybagryhr3 p. 9ttﬂaliaérfb{26,Mm@a@me@yls%‘hﬂlbngﬁét erial.
The aqumuﬁnm&&gl}mmhﬁbﬁyl)agb 104ekibk o dii¥oakibate @A t he resulting precipitate
was 0 OHextracted with DCM (3 x 40 nL). The conbi ned DCM fracti ons were
dried and ewapogat ed t d330yihetide dolmgound Wiseyrciesied usig: theotkraipepti®. Seplingrol , 88%)
as a white sofir 023 - one,
300 Mz): g 7.2 aJJ_ 7 ég’ocgdu(ec(Pro&dJreBﬁsglgl9 %m%%%n&ﬁ)%6§g§n@%8 nd
ArH6' ) ; 6. 6 (@, J=\8. D Hz, ™} to alfqre3 %illézl)lmle”%“(arﬁghtmwnrsahd) MP57240

(odr= 1o Né%% 1NJ%0H, S Y5 e Kotlo i 4755 @9 SHe ki Wb )
=H i :
(dd, J= 504 i e, %ﬁ }@Agé—@ 8‘5"“@9 )(375(]‘1 148%[H2H?ﬂ ’g‘gﬁb)a"dl 89 (s,

3H, NCOCH3) ;Mass \Sp ct2|0um1’(rﬂ‘ﬁ "); 69€ibs, rzﬂzNIZ)aalt(@@@H@N}prj(m 1H, H2™); 5.69 (m,
HN N—CIS? o 1H, H2’); 5.36 (dd, /= 1.5, 17.4 Hz, 1H, H3,"""); 5.24 (dd, /= 1.5, 10.5 Hz, 1H,
H & H3,””); 5.08 (d, /= 15.6 Hz, 1H, H3,’); 5.04 (d, /= 8.4 Hz, 1H, H3}’); 4.48 (m,
3™ 2H, H2 and H5); 4.42 (d, J= 4.8 Hz, 1H, H1”); 4.29 (m, 1H, H8); 3.69 (s, 3H,
OCHa); 3.05 (m, 2H, H3”); 2.99 (m, 2H, ArCH,); 2.63 (t, /= 6.9 Hz, 2H, H4”"); 2.59 (s, 3H, 7’-CH3); 2.57 (s, 3H,
25 57°-CHs); 2.54 (m, 2H, H1”); 2.09 (s, 3H, 8”’-CHa3); 1.93 (s, 3H, H11); 1.80 (1, J 6.6 Hz, 2H, H3"’); 1.51 (m, 4H,
H1” and H2"); 1.30 (s, 6H, 2 x 2”’-CH;). Mass Spectrum (ES, +ve) m/z 797 (100%) [MH"]. HRMS calcd for
C4oHs57NgOoS 797.3908, found 797.3913.



35HRMS cal cd for CalisNat 264.123583, found 264.123770. 154. Met hyl
(25,5S,8R)-2-allyl-8-(4-allyl oxybenzyl)-3,6,9-triaza-5-([12, 2,5, 7, 8-pent ane
t hyl- 3, 4-di hydr o- 2H 6-

chr onmenyl sulf onyll guani di nol propyl) -4, 7, 10-tri oxoundecanoate (54) The title
conpound was synt hesi sed using the general peptide coupling procedure
(Procedure B), from34 (654 ng, 1.19 nmmol) and 53 (260 ng, 0.99 5mmol) to
afford 54 (683 ng, 0.86 mMmmvl, 87% as a |light brown solid. M 200- 11 204C.
111 NMR (CDC13, 300 MHz): 8 7.10 (d, Jf48.4 Hz, 2H, ArH2'" and ArH6"); 6.90
(d, J= 4.8 Hz, 111, NH); 6.57 (d, J= 8.4 Hz, 2H, ArH3" and ArH5'"): 6.34

|(_I g )J- &sﬁoﬁsas‘ aE)- 1£\|!d);etan§d6|-911(-&]§za-13l‘b[{z'\i®78 ;?enga%eﬁxgis 41&111de'3_ 21 62 720(21 HiH
1H, Hsb“‘)r om y‘i‘.‘ﬂfﬂ(‘ﬂ}guam‘hi‘ﬂPrGP!F&7'mitPPXY1aIB‘a'Y&2'°’9 %13 d(°d°' J— 10 o Hz, 1H, H3b');
4. 49 ( n(138)blhenylkditycldtiiradbd@plancdehe'3r) 3. 70 (s, 311, OCH3); 3.16 (m 2H, H3");
2.99 (m 2H ; 2.63(t, J=6.3 Hz, 2H, H4"); 2.59 (s, 3H 7"-CH3);

2.57 (s, . 2. 54 Thetitl@compeynd yas pepard ysing th8 jgened! pr@eiBye forlolg® (s, 3H,
Tléz); ( 1.80](t, 3 Hz, 21hbtatﬂ1é31mProcgduye,a) (fmm @J(ilM rrlé7() i3 nlméﬁtogfad 32 1)3 m%lG)
. S,

B N NG I

@g&rﬁicet ani te-(8, ZH Adag 22 ()2, 2T 83205 17, Speat @Bt ndl- 3, 4

e A LU
) pheny! enacygl\ot%t ecaph 3(BSHO): 2‘I' m; {§H, 8 %SHﬁ%uﬁdCMdHﬂ’éMed
using the genelial e(s f3ar 8 adIBf; i1 0o GBIENUGSHJS 1(Rr(ﬁcze1;lﬁn’¢, 1028 (m/fopRy 54

(366 ng, 0.46 mbl i 790 6l 300! lid.
Mp 186-190C. NVR ( DVBO, bodt 6‘(‘32 2 %’ra“g%ef m @?’/287%7?”%%@? ArH) ;
6. 75 ( nRM§palcdfqrfssHgNeDpS (@§5951@1nd7m5585 75 (m 111 H5) 5.45 (m 111,

114) ; 511, 113, 'H7, 1110 and H13 9 (s, 311, 0C113); 3.06 (m
211, Hé-”ﬁ%,?”z‘.g%»é”(w -AefaimidpzB,11-disga4 (3 [gyan; MINMM méfhoxyepybpnyl2npya-9i12-giomg.-
2.08 (51,(1,49bhenﬂéna%)e;tradecﬁﬁla(l@t-erﬁ13]2) NCOCH3); 1.60 (m 211, H1'); 1.40 (m
211,113"); 1.26 (s, 611, 2 x 2"-CH3). Mass Spectrum (ES, +ve) mz 769

(100% . BRM ﬁu
(7S, 1os 1
-di hydro-2

chronenyl sul,j yl }\gu

(40% [MH], 108 (100923 HRBitle edmpgund vies TRBHLEBNGD IS£069! BBOSlepibiowtion

769. 3600. procedure (Procedure A), from 31 (60 mg, O 078 mmol) to yield 32 (38 mg, 0.071
(7S, 10S, 13R, 4E/ - Acet am do-8, 11-di aza-10-(3-[ an, IiMm no&)rre 1¥1| am nol pr
opyl) - 7- n% nng 2. mmol, 91%) as a white solid. Mp 218-2 4 . 'H R (CD;0D 300 MHz): 6

oxa-9, 120 di t B})g Heny?.enac3ic| 08 b.r ade caphH) 876 (g nH, {HE) 5136 THe H), § he
corrpound Hsynt h ed u t roce
(Procedur & A), ~frofh 55 (12@’%’,ﬁ%si’%ﬂpr?rr§ﬂ;§13#% % é?ﬁ’%@%g'lgeﬁﬁh%)’ 9l 6
hydr oscopi ¢ soljd (29 Yy, VLOBY: Ao, 2E3A1; 1.9 651 SHNNROCERRD T, (m3 H‘lll>-/)$zl)3'3 (8,
85138(?1 3K HLTB)7 62 (2t5352H 1. M‘&MRZCI@@D(mMI%ﬂM% H)GO(ﬁ:}@717f;IBlnoc12Hc713 1?%93)

. m N an
3.58 35(m 3H, OCH3): 3.06f7?]ﬁ1“]’§?1c$|4k2§3f Cl‘b @%Thg‘%%alfkgl%ﬂﬁzc%i 29} 2H,
116); AIGH2 4ud 1-ABAHE; 100 GAB)T; 116,56 BALGH3 aidHl-AMHS) 66,91 C3576r67; 621 C1(:434.3,.C10;3C NVR
( CD30D;s3.6%37; 52.5, 0CH; 42.1, C6; 38.7, C14; 35.3, NCOCH;; 26.6, C1’; 22.7, C2°. Mass Spectrum (ES, +ve) m/z 503

25 (100%) [M']. HRMS caled for Cy4HssNOs 503.2618, found 503.2626.

Methyl (25,5S)-2-allyl-3-aza-5-(9 H-9-fluorenylmethyloxycarboxamido)-8-[(2,2,5,7,8-pentamethyl-3,4-dihydro-
2H-6-chromenylsulfonyl)guanidino]-4-oxooctanoate (33)

The title compound was synthesised using the general peptide coupling
procedure (Procedure B), from 18 (287 mg, 1.74 mmol) and (25)-2-(9H-9-
fluorenylmethyloxycarboxamido)-8-[(2,2,5,7,8-pentamethyl-3,4-dihydro-

2H-6-chromenylsulfonyl)guanidino]pentanoic acid (961 mg, 1.45 mmol) to
HN o afford 33 (936 mg, 1.21 mmol, 83%) as a brown solid. Mp 90-94°C. 'H
HNJ\ N_'S'_E ;\:O NMR (CDCl;, 300 MHz): & 7.71 (d, J= 7.5 Hz, 2H, ArH1” and ArH8");
0 ) 7.54 (d, J=7.0 Hz, 2H, ArH4” and ArH5”); 7.39 (bs, 1H, NH) 7.34 (t, J=

35 7.5Hz 2H, ArH3” and ArH6”); 7.22 (t, /= 7.5 Hz, 2H, ArH2” and
ArH7”); 6.34 (bs, 1H, NH); 6.12 (d, /= 7.5 Hz 1H, NH); 5.65 (m, 1H, H2’); 5.03 (d, /= 17.0 Hz, 1H, H3,"); 4.98 (d,



155. MHz): 8 171.3, COOCH3; 171.6, Cl1; 171.3, C9; 169.4, NCOCH3; 156. 8,
CN3; 155.8, 1-ArC4; 130.2, C4; 128.8, C5; 128.2, 1-ArCH2 and 1- Ar CHe;
127.9, 1-ArCl; 114.9, 1-ArCH3 and 1-ArCH5; 67.1, C3; 55.2, C7; 54.7, Cl0;
52.9, Cl10; 51.8, C3'; 51.6, OCH3; 42.0, C6; 36.9, Cl4; 33.9, NCOCH3; 29.0,
a'; 22.4, C2'. Mass Spectrum (ES, +ve) nmlz 503 (30% [M+], 102 (100% .
HRMS cal cd for C24H35N606 503. 2618, found 503.2638. 5Met hyl
(2S) - (4- hydr oxyphenyl) - 2-tert - but oxycar boxam do propanoate (58) OHTo a
solution of (2S)-2-am no-3-(4-hydroxyphagyl)propanoic acid 57 (5.23 g, 28.9
mol ) | r eOH (20 nl) at OC was added dropw se thionyl chloride
(2 | 0OVl ool e U Bl @y TiotBd 428 (1 72 Por g OO BEY S (o6,
sol vent HR&s3. 65€(sr13He@Cfb)/ 3@¥ Gp CHAHS R SREAH! Tre CHOSHSH, Blg Shydﬂs@fzhbqumﬁeﬂﬁam was
di ssol ved~i.nB ¢ 5 T [ j0

b GehoRa B oo B s ASIRCT ey s e

tert-butyl -di carbonat g

al | owed *t § kYot P?Ftr\‘m s*tve>s"ff?7ﬁ|@?g ) [MH B0 G180% [ellytSLy] RS entedvien €4 HudisBed
Wi t hS watet3s56Boumd)74.a%1d. extracted with EtOAc (3 x 30 nL). The conbi ned
organic fractions were washed with water (5 x 20 nL), dried and evapor at ed.
The cr udtethyl G86H12-alnsS-gmind-3-ned- 132,91, Bipdntapethyhhd-¢hydroatagr aphy (25: 1,

DOM NEO o hyliunhdhldfiaihby L ok QDALY (1.32 ¢, 4. 48 mmol, 1699 as a yellow
oi |, which had spectral (Jata in agreenment with that reported. 125 1H NWR

15( CDC132 HiQO MHz) : 8 6. 95 fig titld sonfporhd ks syshbsiz&iukide th@-é@ﬂerﬁr]\}'ﬁnamde}@otzglox( d, ‘] -

8.4 Hz ArH3' and ArH5' b ;
4.53 (m 1H> |r4) 3 71 E Bfiﬁf gﬁé@%@%@? ‘(‘r??(@gt‘“gﬂb% m“f%zi‘?-‘ﬂ%l%f“‘ @ﬁmg’
C( CH3) 3y° Bidaru 0( Cl 0-4 sy, 4843 as @ Barh 2D @%ch hilspectrad §8a BogdmenthRbEhat
cal cd for

j 5 296 149,% orb @UNENMR Ged @0 | - ‘.
(25)-3-(4-all y oxyphenyl) - tert but oxﬁ(@gﬁ %Wrgg(%ﬁogtlg (}39”&8%3 (b

sol ution of (1.30 g, 4. 38 RHyI5)00 (py 1 §8° fﬂ.)mi}#d)ef‘ 54, NB, FRY:#08 phdte

was aplde](cj 'ﬁ@%ﬁ—g%% 7©CH131)113I4)3 (@nH, H?ﬁ’: ZOlQﬁ’auJH, HB)Y2.63G Dev3 2 vas)ap sowed

to stir for 20H t ; i
; ot aR Bt s i 28T AR B0 B &ffong

mmol ). The reactl
with water (40 mL) and éxt r a0t W7 endd HB 0 MEO @325k, B3P (s, Gth@ x@Qb &P das

or gani cSrhatamt(ES) mee) werss2 (emst) dHY MM S\edlo@ for CAHXNARS Fi2)2856 FouRih sapghs evapor at ed
to yield the title conpound (1.21 g, 3.35 mvol, 76% as a clear solid,

whi ch HYethy (SesS88)-2-alt-8 (4 allylngyberemip-A6,9uiidza-5t (@12, 5,780 h tadeth 11261y kb 2054 4 C

i t en iAo NI dofdReh 30 ) coudiie )= 8.8 Hz, 2H ArH2' and
(ArlHe ;Mg%ﬁ’(?"g% @p@%ﬁﬂd&é 'ﬁiz"gﬁﬂég’& 6.04 (m 1H, H2r'); 5. 34

(m 2H H3" 3\ 4097 (d, J- 8110 tifdZoomadiind Midkyniifbsind ug erdﬁ/gepu@erwuﬁﬁg: 3. 70

, 3H, OCH3) »3)-62 2H, Spect c,
ey iz ego) (10kog) TWECT srgi Bpisdr W&%&Nﬁ%& B0 S ol
et h yl d ZS)mIQ(ﬂ)(tﬂafé;’lrd%ﬂ(@iﬁym@wm)lelznmnmmubpﬁm@atdeMp 99-

320. 1714. 15&)
htl):L\N 334"@”11-'1_‘9"11@(@5313%*)?!?&9%759 d F= 49;{9 1H3lg§)h7 %' ) in

hydr ochl de
DCM (5 L) *vas { A1(5 ni ter o4t i

solvent was re ve by evapdr ]6#‘&%‘??@2 HESW)EYWd{Jﬁ&‘}%?@a%& Hewd sal t
vvas r_el_ﬁuspefgI - thanoIAr(IQ’”ht)’uand:%n?aimckrm t hhdlMISS16 0 @, bM'NI@)tb@l& (2
e soluti ire b vent vapora to
Ve 't he PRy poabor (e s ary F SRR HD 00 o R up B ARS8
preci pitation (PCOMd\ ethyl @ fietd 108 Hyi NeHBHB); ﬁpﬂdefitﬁrﬁpimmdPBBBMm,J% 28
mol , 100% as a white %0l iod.HMu, 216y, 2206, 15 It VR bs(I‘f-iDﬁ DtSG?(QQJMB%) 13,80

7 16 , N % . 2H, ArH3' and
el Gt Bl b5 G B b b 00 (31
J— 11 1CHy); 3,504, J =163 Ha- @iy H0). 2,55 4s, wrﬂ "ZCHL); 2458 (5) 3H, &7 Z61;)1 D §0im, 28, H182).08 (3 381

(530 3Hs™0EL3) 88 (3 34 (101.72 W, 7583 1z, BAGIINNVR AGRBRDH7Y .5 Mdz b, 1848 (36, G

159. 6, ,.Ar
2 A % Mass §pectrdm (ES, +ve) m/z 797 (100%) [MH"]. HRMS calcd for Cy4Hs,NsOoS 797. 3908, found

797.3890.




c2"; 131.4, ArCH2'and ArCHe'; 127.0, Ard; 117.4, C3"; 116.2, ArCH3' and
ArCH5'; 69.7, d"; 55.3, C; 53.6, OCH3; 36.6, C3. Mass Spectrum (Cl, +ve)
mz 236 (90%9 [M]. HRMS calcd for C13H1L8NG3 236. 1287, found 236.1276.

Met hyl

(2S,5R)-2-(4-allyl oxybenzyl)-3-aza-9-(tert-butoxycarboxam do)-5-(9H 9-

15f | uor enyl net hyl car boxam do) - 4- oxononanoate (61) The title conpound was
synt hesi zed using the general peptide 3' Ocoupling procedure (Procedure B),
from60 (200 ng, 0.74 mmol) and in' (2Ry4®B-tert - but oxycar boxam do- 2-[ (9H 9-
f 1 uor enyl met hyl oxy) car boxam do] hexanoic acid (291 ng, 0.62 mml) to afford
61 (317 (mP0s,BSAZ/ 2D cetahi1f9-8, BSdidzaR BB [(Y,85.7 8 peristhdt)1-3,Mainldrd-2HHC. 1H NVR

6 i el Spediidob Bons Fbn S ot oA B g2 99 8 01T 08 (97

Ar H6" ) ; 1(14pBenylenacgclotitr@eqdphang-4-ne AH2" and ArH7"); 6.99 (d, J= 7.6 Hz, 2H,
ArH2' “and Ar H6' ) 6.82 25(d, J= 7.2 Hz, 111, NH): 6.76 (d, J= 8.0 Hz, 2H,
ArH3' and 97 (m Thefitlq qompyund syagppepprgd usyg thy geneyabprocpqyre figplefing 34 (d
J= 16.8 HZ; 1H, i 5 23métﬁihesx§€Pr&c@du'Ee[HZﬁonﬂ§ﬂ(ljﬁ3l}fg"()16Iﬂma)1t06113],d36615m§

1H, H2); €70

4.19 (m 2H ")H 58 HZ ﬁé’?“%’e&ié&{y %P%‘%ﬂ?ﬂ% 753

(m 2H, -1 . , H797 (] 2H Aci)s 6.7 10064, T, @2y 81 (b8, 1HANIDRS. SOl H4 4 HS);

Mass SIOECW um (&S, °+V N z4 06, 91, (EE0R73110 Myt 3, 3 HRVBHCOEL S 3118 {m, CAOkEABN308
686. 3439, foungd 686. 3441.

(2S, 5R) - 2- (4™l 1yl enzyl %’L?%(mamg ‘{37” 19 - (e HE 2R (e BokEr HE)&4Hox0
nonanoat e ¢/ ' i td0e CNEPCHNd.SQas 2ByHt h e85 e dH .U N30 hesHyere-all;).N- Froc

depr ot ect | Hl : fi, ‘ . ) to yield
e ot ct 01 DGR ogmaiantcs com i 498 st L .

o
7.63 (d, J= 58.4 Hz, 1H NkﬁssHssf%@z?7@%1359§f°“8d2169|3|§74 2H, ArH2' and ArH6')

6 83 d 11, H" dd. J=
s sy s s Eantdo by iy S Ruapiatinppsly g seprioplzati S 2)'8’“’(”1
lH H2)1(1,41)pl@@ylernsyclozemdecwneme@owmbl@m GMH ") 3.71 (s 3H, OCH3): 3.32
(dd, J= 4.2, 7.6 He, 1HH5 2.61 (m 4H, ArCH2 and 1.52 (m 611, 116,
H7 and 118 ?f_l_ @%@%ympouwgsygﬁ@@ﬁww hEgeﬂemV%?oqﬁezrom@nns
(100% [M N&| cd fOproEEa&Ha’BcN&ﬂ& M 6en?36641, md, OUNEmMEIH . y2Tid .as a white
solid (38 mg, 0.071, 59%). Mp 218-220°C. 'H NMR (CD;0D 300 MHz): § 7.05

\H/\N?/ \ﬂ/\N (m, 2H, ArH); 6.74 (m, 2H, ArH); 5.80 (m, 1H, H5); 5.55 (m, 1H, H4); 4.51 (m,

5H, H3, H7, H10 and H13); 3.68 (m, 3H, OCH3); 3.18 (m, 2H, H3"); 2.84 (m, 2H
H14); 2.49 (m, 2H, H6); 1.99 (s, 3H, NCOCHa); 1.76 (m, 2H, H1’); 1.64 (m, 2H,
NH3+CI H2’). *C NMR (CD;0OD, 75 MHz): 8 173.5, COOCHj; 173.3, C11; 173.2, C9;
172.2, N_C_OCH3, 158.9, CN;3; 157.8, 1-ArC4; 131.5, C4; 129.9, C5; 129.1, 1-ArCH2 and 1-ArCH6; 129.0, 1-ArC1;
116.2, 1-ArCH3 and 1-ArCHS; 66.8, C3; 57.6, C7; 56.0, C10; 54.1, C10; 53.6, C3’; 52.9, OCH;; 42.0, C6; 38.0,
C14; 35.3, NCOCHj3; 26.2, C1°; 22.6, C2’. Mass Spectrum (ES, +ve) m/z 503 (100%) [M"]. HRMS calcd for
25  CypH3sN4O4 503.2618, found 503.2603.

]

Methyl (2R)-2-amino-4-pentenoate hydrochloride (38)

| To a suspension of (2R)-2-amino-4-pentenoic acid (200 mg, 1.74 mmol) in methanol (6 mL) at
0 . 0°C was added dropwise thionyl chloride (1 mL). The resulting solution was allowed to stir for
- o NH; Cl 16 h before the solvent was removed by evaporation and the product crystallized with diethyl
30  ether. The diethyl ether was removed by evaporation to yield the title compound (287 mg, 1.74 mmol, 100%) as a
white solid which had spectral data in agreement with that reported.’* Mp 135-140°C. '"H NMR (CDCl;,300 MHz):
8 8.70 (bs, 3H, NH;"); 5.89 (m, 1H, H4); 5.32 (d, J= 17.3 Hz, 1H, H5,); 5.24 (d, /= 10.1 Hz, 1H, H5,); 4.31 (m, 1H,
H2); 3.81 (s, 3H, OCH3); 2.87 (t, J= 6.3 Hz, 2H, H3). Mass Spectrum (ES, +ve) m/z 130 (100%) [M']. HRMS calcd

for C¢H;,NO, 130.0868, found 130.0870.



Met hyl

(2S,5R, 8S)-2,8-di (4-all yl oxybenzyl)-3,6,9-triaza-5-(4-[tert-butoxyearboxam
do] butyl)-4,7,10- trioxoundecanoate (63) The title conpound was synthesi zed
usi ng the general peptide coupling procedure (Procedure B), from 62 (220
ng, 0.600 mmol) and 16 (132 ng, 0.500 mml) to yield 63 (130 ng, 0.180
mrol, 37% as a white solid. M 185-186C. 1H NWR (CDC13, 300 MHz): 5 7.36
(d, J= 7.6 Hz, 2H, NH); 7.08 (d, J= 8.4 Hz, 2H, ArH2' and Ar116'); 7.02 (d,
J = 8.4 Hz, 2H ArH2 and OArH6"); 6.82g8(d, J= 8. 4 FE 4H, ArH3', ArH5'

ArH3"" and % %é J= 7.2 Hz, 1H, NH); (n1 2H, H2" and
112"): @’I%lwl ZIIF[SRZI allyll:&az QH%ﬂt)orennlm;glylemca@p{xanp@) &1{1@’2151@ penzpn@gly(?rﬂ 1H,
H5) 4. lﬂ'ﬁlyﬂmZHM—k;hthenyElﬂﬂmMguémdl&]-@Z)x«(()‘itan(&ie](w)CI:H3) 2.97 (m 6H, Ae-CHz,
Ar"-CH2 and . H4'' ) ; 1.93 , 311, H11); 1.43 (s, 9H, C(CH3)3); 1.19 (m 6H,
H", H" a é The title compo@VMas syn'Bpeed usingthé BESeraHpeptide bdupling09. 3

(100% (M 1T} j@tﬁ cal cor  CRBRERMRR-ARD) 3dhbs (W 793798 2R)2- (om0,
(10S, 13R 1 é HE/ EG Acetatn dfeerrylpsthypysaboramidp &2 a0 hhaepear®b didrbut y

1) - 10- met hoxycgdr bo nyl -2, 7- 2H-6-chromenylsulfonyl)guanidino]pentanoic acid (961 mg, 1.45 mmol) to

dloxa 12, 15-di xo- 1,4),8(4,1 I e (64
--.)The title cB ( ) ( lﬂ&ugﬂﬁayé@eﬁg%glg§§§%§?§%§§Qg§%P gngglegln

) usi
0 0 2metat HSi § P Qre D), ﬁP@@S‘{‘E&Hﬁg@7W(®7’g7W§HtAoHyuaeddrH@ZD (22
m)%gg 822(mrm8H i H)@ a bvswa ﬁ{)ﬂ(lldz 2%@9%&%@ Y, 14dy( dl\!gﬁfﬁa%%fi()g?,
m r
(m 1H, 0 10 NN--1-1116) %‘{r:(}" g“{‘s%wﬁﬁj’%sz(z?]‘i’r( ﬁfz Zﬁizs')“
3.74 (send3pHTHEALYs, 213%6(%@%1%4} sztn YH, @BioleﬂHOHﬂQIIaﬂﬁaRMSZQd,Jﬁ 97
(s, 3H, 1d\lﬁti£Jr13)H3bl435(rﬂ 9H, 9}, 4.36@d3% 3)12.5 1,44, (153 4@'(;1 Hl o ubi3h, 93@1 )H?‘ld(m

i SRR S Bl ottt e 5 g RR g )

( 10S, 13R}AGSIH 1 Z3nd BE™ AG 6T GraFd 87 -TBL ) B9 lam, HBBIN: Y 1) (L= dsiHg e & 0-60ri, hEX Yy Car
bomysl- 2pé); ﬁtﬂ%%ﬂl%ﬂi5cﬁ)Q%Qéﬁémé%uﬁﬁ4m%%¢9h@h8@%hﬁ@ﬁfﬁﬁh§?gﬁhﬁ%@%@ﬁﬂ%@e'4'e

ne (65)_ .1 tl.e_conmpound was synt hesized using the gene
deproté@?pgﬁ %Wﬁggﬁﬁ? (Procedure A, from64 (22 ng, 0.038 nmol) to yield

T W NI U S R

2H, H4 @mneg_q_lg)lfpnﬂ)g@glidino]-4-oxooctanoate (40)

The title compound was synthesized using the general N-Fmoc deprotection

|3 20 procedure (Procedure C), from 39 (693 mg, 0.900 mmol) to yield 40 (387 mg,
(0]
o )J\/ 0.0700 mmole, 78%) as a cream oil. '"H NMR (CDC1;,300 MHz): 8 7.87 (d, J=
AN NH,
I : 7.5 Hz, 1H, NH); 6.35 (bs, 3H, NH); 5.67 (m, 1H, H2’); 5.09 (d, /= 162 Hz,
ﬂ/‘ 1H, H3,"); 5.09 (d, /= 12.0 Hz, 1H, H3,"); 4.54 (m, 1H, H2); 3.72 (s, 311

Zi\ o OCHy); 3.42 (m 1H, H5); 3.19 (d, J = 5.4 Hz, 2H, H8); 2.56 (s, 3H, 7"-CHz);
1]
HN ”~g 5 2.54(s,3H, 5”-CHs); 2.51 (m, 2H, HI"); 2.10 (s, 3H, 8”-CHs); 2.05 (bs, 2H,
g H7); 1.80 (t, J= 6.3 Hz, 2H, H2"); 1.57 (m, 2H, H6); 1.30 (s, 6H, 2 x 2”-CHj).

Mass Spectrum (ES, +ve) m/z 552.1 (40%) [MH'], 243.0 (100%) [MH" less allylGly]. HRMS calcd for
CosH4oNsO6S 552.2856, found 552.2829.



N(bs, 411,113 and H6); 4.56 (m 111, H10); 4.40 (m 1H, 1116); 4.11 (m 1H,
H13); 11203.75 (m 311, OCH3); 2.90 (m 611, 119, 1117 and H4'); 1.92 (s,
3H, NCOCH3); 4'1.45 (m 4H, H1' and 112'); 0.90 (m 2H, H3'). '3C NWR
(CD30D, 75 MHz): 8 NH3+01"171.1, C12; 170.3, NCOCH3; 169.9, 10-CO 169.4,
C15; 157.3, 1-Ard; 157.13, 8-ArCl; 130.9, 8-Ar4; 130.5, 8-ArCH2 and

8- ArCH6; 130.1, 1-ArCH2 and 1-ArCH6; 128.8, C4; 128.4, C5; 126.3, 1-ArCH4,
115.5, 8-ArCH3 and 8-ArCH5; 114.4, 1-ArCH3 and 1-ArCH5; 68.6, C3; 67.9, Cb;
54.8, Cl6; 52.6, Cl13; 2552.4, OCH3; 52.129. C10; 39.5, C4'; 38.0, C9'; 35.8,
C17; 34.9, C1'; 32.0, C3'; 26.5, 16-NCOCH3; 23.3, C2'. Mass Spectrum (ES,
-ve) m MEB] RERGOPA-allyMs-{4-atiglohfbefapl) 3@, ofth1iza G oA A tabdchy 24 diny dr Q9 AS-

?gé ég?clgro{:%%?ﬁurfb{ﬁ%gw a%iéﬁn"fm(}p yid, ) fdoxeyndeqanests @Ry ear boxani do) - 5- ( 9H- 9-
f I uorenyl met r boxani do) s Q%Q&%ﬁﬂﬂ@a& %nﬁ»l@s@ed&i}@t&'gé LGl p%gcg@ gg‘ﬁr oy

|

om0 (S o T ) S B B o 5
fluor enyl %g)@ car bgxanngo]) esttaricil (292 aigch. 3(73?}.101 ,15%00) a@aﬁ@ﬂ Bm5§ohu (%p 110-
ngcorlaNNR > 360 7Y : 5%0787%%?% (chick 3@“@ g% SR AT Ae“9Hz P59
(d, J=6.9 Hzzs J/Z&H Ar H4" ane}rHQr”’I’—BidWHGP’”)BQSS((bS 19, NH)(S. 872(5 Jst 5 IA-RH, ArBHB™ argind
ArH6"); 7.30H ddEI 62777Aﬁ{§”|§;63?1|'(t1 JArAER, ﬁﬂ@h}ﬁrﬁﬁéﬁ 6(oﬁi(m~ln §2’4~

H2'
PRl R{%H)@;_&a 1760 ) sty A, AR Rt g PEnb i aa,
J= 1.5, 17.1 Hz, 1 ) ; H8x"24 50t /I 17 0lHZA | H, 108 5 BB (d, JH] 0.HBH 15, H34); 836(9d
J:dGO(C):I 13.8 Hz, 1H H); 4] QH(IIIZ) 4% érﬁ 3, H@imdjfh'?”?"‘@);a (d4J 495 I%@%'ka}?%iﬁ
2 ro SR &5 s, igé%*q{ r’hgo @HZH%fHﬂff B AP BH 2H+#§”’> A3 3Hs7-GHy): 257 A
C( CH3) 3} S1'-@6); @l (nR A, HHB)) 2.1 MasSél, SPEHIt)r Lo (§, BB, HHy e 80 (116386214, H310%058 (s 618. 4
( 100% ﬁ MHQHBWS,QQ! ﬁfi’ aL@ﬁZ”%%’S})@%Q@S, Q‘%?m)’?}éﬁ# ( 16d%'j %q%&gﬁcﬂ for

15 CioHs7NgOoS 797.3908, found 797.3915.

(7R,10R,135,4E/7Z)-13-Acetamido-8,1 1-diaza-10-(3-imino[{2,2,5,7,8-pentamethyl-3,4-dihydro-2 H-6-
chromenylsulfonyl}guanidino]propyl)-7-methoxycarbonyl-2-0xa-9,12-dioxo-

1(1,4)phenylenacyclotetradecaphane-4-ene (42)

o The title compound was prepared using the general procedure for olefin
4 20 metathesis (Procedure D), from 41 (170 mg, 0.210 mmol) to yield 42 (160 mg,
5 | 0 @_ 0 0.210 mmol, 99%) as a grey solid. Mp 205-207°C. 'H NMR (CD;0D, 300 MHz):
_o NJ\/n\n/\NJ\ § 8.05 (m, 2H, NH); 7.02 (m, 2H, ArH); 6.72 (m, 2H, ArH); 6.48 (bs, 1H, NH);
o H o A 5.75 (m, 2H, NH); 5.42 (m, H4 and H5); 4.62 (bs, 2H, H3); 4.30 (m, 31, 17,
HNJ H10 and H13); 3.66 (s, 3H, OCHs); 2.90 (m, 4H, H3’ and H14); 2.60 (m, 6H,
HN )\N_g %5 5”-CH; and 7”-CHy); 2.55 (m, 2H, H4”); 2.00 (s, 3H, 8”-CH,); 1.75 (s, 3H,
H 4 NCOCH,); 1.55 (m, 2H, H1"); 1.34 (bs, 2H, H3”); 1.27 (s, 6H, 2 x 2”-CH3).

3" Mass Spectrum (ES, -ve) m/z 769.5 (85%) [M"]. HRMS calcd for Cs3Hs;N;OoS
769.3595, found 769.3631.



Met hyl
(28,%R)-2-(4-a|IyIoxybenzyl)-3-aza-5-(9FL9-fIuorenylnethylcarboxanido)-4-ox
0-8-[(2,2,5,7, 8-

pent anet hyl- 3, 4- di hydr o- 2H 6- chr onenyl sul f onyl ) guani di no] nonanoate (67)
3"20The title conmpound was synthesized using the general peptide coupling
procedure (Procedure B), from60 (200 ng, 0.74 mml) and .

(2R) - 2- (9H 9-fl uor enyl met hyl oxycar boxam do) -84(2,2,5,7,8- 41frik

pent anet hy1- 3, 4-di hydro-2H-6- H 150.

chr onmenyl sul f onyl ) guani di no] pentanoic acid (411 ng, 0.62 mml) 0025to

a. J - a 1! e C 0 NR
?];:]E)(C):rlg 7k, 1023 85 48 2)- B. Abtaiiiiiels, 11652 1@%5{1 Rl glﬁyd%kk %\ﬁ\ﬂr E{i’lh’ grr?dx'.\flg 2 agﬁflzlé;‘mg

(d, J= éa’f’ﬂhiw‘_y'%ﬁygﬁf‘ﬁﬁﬂmghﬂwﬁ rege H!&h‘j’“def“% (dd J= 7.8, 7.8 Hz, 2
ArH3" and ArHE"): 7.19 (m Ar H2" nd Ar H7 " ) 8.1 Hz 2H
ArH2' and 36Ar HoN= 6. ag ( 5“1“ Sgiiffoupd asﬁ’ﬁtheﬂz sing t “? ¢ %Aa)o g"é’ o4g5t d("b 2H,
NH): 6.15%d, J= Hz, 1Hrocpguye: (Prgcedure ehﬁomﬂ(lmmg 01@ 2gol|td yiel43 2P mp, 1H,
H3a"); 5.% (do N 1 56HZ 0.08 b3 B89)) s érwl?é sé1dOvp I7- 136"%, HjﬁMﬁ éﬂoﬂsbbwﬂﬁ%%

4.26 (m_ % (m 5%&% (IAT%H)’ 6576 rg]%éwr}gﬁ9 m, f),géll%u’(lrﬁ%zH

3.17 (m 2
H4' ") 2. (s 311 5" - CH3)45 (iR, SBIGHE, $17, IBld, andBi113); G483 Y, 3H, GAH,(;13,07 &, 281, B3’ Hz

211, H3'"): (m 2H, H (
211, Spec% ruAN(%S, ooy ?)93 2?181{{4?124 t; xim) IéﬂF&NéH 1§$o<§£‘% 155 &n, 2 75
C481158N5098”888;°3955, fourlc?38®@ 31:3%121 ¢ MR, Ry MHp)E173.8, COOCHa, 173.5, C11;

5S) HR- ( #3al ¢y i ey Neoey;] ) 583 emai 552 Rl f3l1 uare molenes; myl 5 anbenoaii dalcers: 93 8-
2,2,5

E)((ant arre% %ﬂﬁ 5152 dAIhCHa Al lzﬁcg > 7r3o(r:r3ér517 & %ohylfol’ 5gg’u7a dF3n%]Cﬁoﬁza9r16)§Pé 4%8'56

3The tii% 9901%%%39@@0%&:36 &t Héélcie@i’lasf@wgum kRS, Jgke}ve/iza% (PEPUMIEHRMS calddorpl i ng

pr oceduc,g1,(NRopse dsirserolM.505 Jgam 60 (200 ng, 0.74 nol ) 5and
(2,5)-2-(9H 9-fl uorenyl net hyl oxycar boxam do)-8- , 88-90C. | HNVR (CDC13, 300

MHz) :  8M@hY@K,$5)-2-hityl-B-a3a-59H--Huorenylmethyloxycarboxamido)-8-[ (2,2,5,7,8-pentamethyl-3,4-
15  dihydro-2H-6-chromenylsulfonyl)guanidino]-4-oxooctanoate (44)

The title compound was synthesized using the general peptide coupling

o procedure (Procedure B), from 38 (287 mg, 1.74 mmol) and (25)-2-(9H-9-
PN >N jj/ fluorenylmethyloxycarboxamido)-8-[(2,2,5,7,8-pentamethyl-3,4-dihydro-
o " 2H-6-chromenylsulfonyl)guanidino]pentanoic acid (961 mg, 1.45 mmol) to
uN- 8 20  afford 44 (1.00 g, 1.29 mmol, 89%) as a brown foam. Mp 90-92°C. 'H

HN%N_S% NMR (CDCl; 300 MHz): 8 7.70 (d, J= 7.6 Hz, 2H, ArH1” and ArH8");

Ho 7.51(d, J=7.6 Hz, 2H, ArH4” and ArH5”); 7.33 (t, /= 7.2 Hz, 2H, ArH3”

" and ArH6”); 7.20 (t, J= 7.2 Hz, 2H, ArH2” and ArH7”); 6.42 (d, J=7.6
Hz, 1H, NH); 6.34 (s, 1H, NH); 6.20 (bs, 1H, NH); 5.61 (m, 1H, H2’); 5.02 (d, J= 18.1 Hz, 1H, H3,"); 4.97 (d, J =

25 10.5 Hz, 1H, H3y’); 4.53 (dd, J=7.6, 13.1 Hz, 1H, H2); 4.26 (d, J= 7.2 Hz, 3H, H5 and 9”-CH,); 4.06 (t, /= 7.2 Hz
1H, H9”); 3.63 (s, 3H, OCHs); 3.23 (bs, 2H, H8 ); 2.57 (s, 3H, 7’-CH,); 2.54 (s, 3H, 5’-CH3); 2.47 (m, 4H, H1’
and H47); 2.07 (s, 3H, 8”’-CHs); 1.88 (m, 2H, H6); 1.70 (t, J = 6.7 Hz, 2H, H3"); 1.60 (m, 2H, H7); 1.23 (s, 6H, 2
x 2’-CH3). Mass Spectrum (ES, +ve) m/z 774 (12%) [MH'], 130 (100%) [allylGly]. HRMS calcd for C41H;5oN5O4S
774.3537, found 774.3536.

>



10Ar H1" and ArH8"); 7.53 (d, J= 6.6 Hz, 2H, ArH4" and ArH5"): 7.33 (m 211,
ArH3" and ArH6"); 7.18 (m 2H, ArH2" 3- and ArH7"); 6.98 (d, J= 8.1 Hz, 2H,
ArH2' and ArH6'); 6.70 (d, J= 8.1 Hz, 2H, ArH3' and ArH5"); 6.34 (bs, 2H,
NH); 6.13 (bs, 1H, NH: 5.93 (m 111, H2"); 5.30 (dd, J= 1.5, 17.1, 1H,
H3a"); 5.19 (d, J=1.5, 10.5 Hz, 111, H3b"): 4.68 (m 1H H2); 4.30 (m
SKI D', OCH2-H9"and H5): 154.08 (m 1H, H9"): 3.60 (s, 3H, OCH3): 3.21 (m
2H, H8): 2.97 (m 2H, ArCH2): 2.58 (s, 3H, 7"-CH3): 2.56 (m 2H, H4'"):
2.54 (s, 3H 5"-CH3); 2.07 (s, 3H 8'"1§H3); 1.84 (m 211, H6); 1.72 (t, J=
6.9 Hz, 2H, H3'"); 1.55 (m 2H, H7): 1.25 (s, 6H, 2 x 2"-CH3). Mass
SpeCHtSEUMSglgs%R,SMQ)allﬂiszanﬁﬁp% ‘zégoaﬁlgé%@t}?p&lmmi Wﬂ}drom calcd for
48
(2S,5R) ¢ 9'5‘?“}"18%033 ?“Ja‘ “Ei'aﬁf“g’c?af‘ﬁ‘éer(zﬂyl net hyl oxycar boxani do) - 8- (guanl d| no) -
4 0X0 O;: }:’] 2 n Og:"’] g r g_lo h Kl(-j ngg h :j g r 1;‘%?18%(%2%011];@ gfas S%tﬂe@lz&%@gfﬁpgn%% }:‘sny i tdep(:f‘ %ec 10n
l[J?IanZ;’ 5, 7, 8penbanet hyl- 3, 4pmpqq§lm(gmgqqur6_(3),from44(788mg 1.01 mmol) to yield 45 (552 mg,
chr onenyb p l?ﬂ@ugn:%) &i noﬂmﬂﬁ(ﬂ@@%)laﬁlgér@im{(ﬂllq{m((Q)(ﬁgwmiz) stRe@f jord 67
460 , , 84 a 0
E)roceggre (Progedure A), S}&mlgg\!}ﬁﬁﬁr‘r% %%556&1%‘}* I@'?Wﬁﬁ“e@%&“? E8

i ol i d K343 Sri (d, 0= 0T®Hatt Hol3, );255(dd, Kp7.2039 208@, Hp)t 3.712
6 7. 8(§ 3£{”@)C}%b‘|13 4@&&"} 7@@19 1@(17‘?) :)19(31 E}?H(sfnz 5?!?11 ofiN

IH ) ?—1%7(? 3H57 cféHQ 1%55 @H”H |5|3§H3)4?~ Wés %‘d‘=c§” Cdli? 5804m. g 4

825Ar H4" aHN
HN- NH3+Cr Ar H7"

Hz, 1H, CT 18" 4H, H7 and H3”); 1.58 (il 20}, HOR. 139@(@1 2327-6HJ. Misss s;;él:dmmB .
0C112- H9g 0
C5et2s s)w %r/z%%z { gﬂoaﬁ‘l\'ﬂ{ ﬁ"?& 7 61}001/% 1 , s Jaic?igor o) zzifs g’%.;%% 0§1?455 211

H6) . 13@tﬁ%ﬂ(5@l@3ﬂﬂany75-(m%xyb8nzlfﬁ 4 61),m£¥i,5 (igz 5h8- ;Qntamlaﬁ@}-s% dlﬁym 6. 146. 3,
Ar C8a" nd @ﬁsc% 9 1, ArCH3" and

Ar CH6" %éf}?d" ’l% Tﬁ‘d“‘d‘“*‘l{? o) and Ar CHS 120 8. ArCHL"

e 838 o ?@{3 o7 B0 B R R et i o

mz 508 (Y o% [ LG déﬂcwef(%fpce@w&)lmml%%02@2@!101}@%@(2%& 985%0.

161. Met h 0 mmol) to afford 46 (496 mg, 0.622 mmol, 80%) as a light brown solid. Mp 9&3 ).
2S, 55) a I aza- -(9 0X guani di no
El oxooc/%I 33/;f ?7%%%&@??“56&%%&(@%@9%@37 Y68 /isi ng

t he gener 8l c Gepr ot ect’7|0(Hz, 131, D&l 06 &, ¢ PR S de 02T, ArHR)” ang iARIgS"336.¢98 s, KiY),

70 (27 ngy). 6%§Jm§‘6|Hz flﬁ??@H@saxﬁ Al?lllg’h)l 83@%951951\&@%2;0

\ 2{,}‘m 1élri‘]H)A? ??4(““ é‘i‘rd*%rh@@ (m */H ’)(?ri’S @dy/ ‘,élr5|’-B7‘0%1?anI
Ar H6" and Ar H' 6 ") H35Y. .26 (ad, JH.0, RO Mz, 18, H_‘Q’”’()m 0924,V,= 13'Hz; 1}14H46)
(dd, J = 6.0, 8. YU N
(m 1H Hs@z‘l] 19 1% Py qq;fégé g '?]’943“% %ﬂ‘?iﬁ‘og{ iBagud; 2
52 (fh §_|§_H¥ 2HgHES); 367 (3L, % 320 @8/ 74 Hz PH. HIB) 297 GG2H, ArCHz), 2.61 (t J
= 6.0 Hz, 2H, H4™); 2.57 (s, 3H, 7’-CHa); 2.55 (s, 3H, 5”’-CHj); 2.53 (m, 2H, H1"); 2.09 (s, 3H, 8""-CHa); 1.88 (s,

25  3H,HI11); 1.79 (t, J= 7.0 Hz, 2H, H3™); 1.74 (m, 2H, H7); 1.57 (m, 2H, H6); 1.30 (s, 6H, 2 x 2’-CH,). Mass
Spectrum (ES, +ve) m/z 819 (100%) [MNa']. HRMS calcd for C4oHs,N¢OoS 797.3908, found 797.3873.

0. 105 nmol ) dgivi ng
solid. M 1 E 132
Ar H1" and _)5



NVR (CD301), 75 MHz): 6 174.4, C4; 173.2, d; 158.4, CN3; 158.3, 5-NCX;
144. 2, ArC8a" and ArC9a"; 142.4, ArC4a" and ArC4b"; 134.1, C2'; 129.1,
ArCH3" and ArCHe6"; 128.7, ArCH2" and ArCH7"; 126.7, ArCH4" and ArCH5";
120.9, ArCH1" and ArCH8"; 119.0, C3'; 67.9, CH2-C9"; 55.6, C9"; 53.5, C2;
52.8, OCH3; 48.1, C5; 42.0, C8; 36.6, Cd'; 30.3, H7; 26.2, H6. Mass
Spectrum (ES, +ve) niz 508 (1009 [M]. HRMS calcd for C371134N505
15508. 2560, found 508. 2574. Met hyl
(2R, 5R)-2-al | y1-3-aza-5-(9H 9-f | uor enyljg®t hyl oxycar boxam do) - 8- (guani di no) -
4- oxooct anoate hydrochloride (71) The title conpound was synthesized using
the gen?;rRaibs NsB007) 48R QLRES-b @ﬂdeia%QﬂHﬂlﬁo[izB %&H{aﬁmetﬁ}bs 4 &1H§Hr§ 911%80 ng,
0 10 nnD |eI 71 as a 9 roscopi c te Solid ng, 0.083
“‘*"“Iy‘rﬁ/‘ azﬁ@eﬁpmsﬂb R)Fé)’xyc%b"f‘y!s&‘"(ao? 123’“”“? 5 Hz, 2H ArH1" and
Ar H8 ) 1(1,4)4:}ier(yl§pacsctot8riﬁedﬁnban2H'I-eneO(H‘Y-)I4 and ArH5"); 7.20 (t, J= 7.5 Hz, 2H,
ArH3" and ArH6"); 7.12 (t, J= 7.5 Hz, 211, ArH2" and ArH7"); 5.58 (m 111,
H2'); 4.93 —9< 17.0 Hz, Thetitle ¢gqmypound was @epargdjusing the peyel pepeedutelfor olgfih3b' ) ;
4.28 (dd, 4 25= , 8.9 |'ﬁn’wtatlziel‘yll(Prc;'elc&}e,D)‘]fif(21046((!i.t52n*ng—O??rO(ﬁlnl‘(ﬂ) to %313-47 217 m

51 (5, 513, fog) s 01 (BE v hin gkt ol i,

H7): 1. 47 \”HG)\J SCBNWHI(EDMLWOHI'@MI)H) 6873 1 AHL ArHOAG 441G 1L, NHY
158.4, ON3y 1582, 6- No @3%}1&@1@%(&%&@%62( %%%3)'%&%@&&[}97

ArCab; 133.9, €¥: 128.6, Al
126.0, ArCHANG "o 13K s HIiGp s %%ﬁd)%)d-@“(m FHB13Y; 2. ¢04m, 21 7119); 244
CH2- C9"; 55,8y 3.48, Q2 61527-TH, @E3;CHIN 235 (uCBH, HU2); 100 CBH, B6CH,); 130G,

30.4, CT; 26 28 5:6 S : fouﬁgB%gE@éé%Vﬁ? Iilgézl 3%@%@2}2{1?1!‘)) M 6H'3R'\§5c‘if")| cd

for C271134N505 508.

(2R, 5S) - 2- al | y1- 3- aza- 5- ( 9T regimeH§H o TH168 60 La NS % FRMFrplegof GudaN@ o) -

4- oxoocteansya) eundyelrwedl ori de (72) The title conpound was synt hesi zed using

t he general N-Boc deprotection procedure (Procedure A) using 44 (94 ny,

0. 12 mM@R.)0K13SYE/E)-1B- X@tagddoe8, Hididrh-10-By[guamiibefyirapyi T he@hagdai tbn{13230x879,12-Qiok6 1
ls, 30) (d, J= 7.5 Hz, 2H, ArH1" and

g}rq S %%)&%&%%a%}e‘&gé&m’angp Qw %)) hlo§1dz 5459

H3"); J= 7.2 Hz, 2H ArH3" and

ArH6"); HN' 030 (t, J= ThealtIHZomp&Hd wﬁé‘ J?Rthes@&fiuslﬁg Hé géneraﬁ‘v’ Béc cfeﬁbteé't;(')h H2' ) ;
5.09 (d, 4= HNN 16.5 Hz

4.46 (dd, [J= 5. @ 10Hzf’“’Tf1Fre hé‘)wd%rf “‘21065 (‘b‘é gzg“@ %1(142‘“01)2%“6‘%6?4?%49’3‘)% 4.22

(t, J=6.6 ) ;0 4 Soffid (Timg10-,4 nhigd),)86%B MpA 34-$38°G HI NRHBD;0IB3MMIf):,5 J=
6.6 Hz, @ 2 3C
NVR ( CD30R, fiﬁ 174'?H’(“H§H ) 639(“((:?% ’g’h‘éﬂz “b\é &ﬁﬁ(mém i, H@o@“
145.1, ArC8a" oy SH 4L, Id;? @aanddﬂa) AT 34, OCGHh); 3.30 @p 2, HYR2.95 (m,

ArCH3" and Ag 128. 0 A1, GHi2)! 2.5976h, A1, BHY: 1,94 {261, BicoBuGHIS0 @nzh, ﬁrlf)?H562(m

120, Jrofgne e Hi5eSuRs iodr iy i M B s 00

Spect r U4 NEOCHW a8 4rCNs: B2, (2804 111N §4; 11078 6109941 -4rSB2andrhArCHS; 129.5, 1-ArC;
al |yl 9|1Y§8 NaRtEednd 11ARME; 62, @d; 747 c£275140598, §185533569, 520060k, 203 4355

I\/E

S RI15 303 NGO HEF 377 - Mt OSB89 (198 PRGN RIS RYRR car box
am do) C4,H,s 00 3031260m8) &itued $03ds@chl ori de (73) 3"The title conpound was
synt hesi zed usi ng the general N Boc

Methyl (2R)-2-amino-(4-hydroxyphenyl)-2-propanoate hydrochloride (50)
To a solution of (2R)-2-amino-3-(4-hydroxyphenyl)propanoic acid 49 (1.07 g, 5.9 mmol) in
OH anhydrous MeOH (10 mL) at 0°C was added dropwise thionyl chloride (2 mL). The resulting
30 mixture was allowed to stir for 16 h before the solvent was removed by evaporation to yield the
title compound (1.36 g, 5.9 mmol, 100%) as a white solid, which had spectral data in agreement
with that reported.'** [a]p* -27.7 (c. 0.1, EtOH). (lit. [a]p** -27.1 (c. 2.0, MeOH)'** Mp 176°C (lit.
~o" o 134-136°C)'** '"H NMR (CD;0D, 300 MHz): & 7.05 (d, J = 8.4 Hz, 2H, ArH2’ and ArH6); 6.82 (d,
J=28.4 Hz, 2H, ArH3’ and ArH5’); 4.13 (t, /= 6.9 Hz, 1H, H2), 3.83 (s, 3H, OCHy); 3.22 (dd, /= 6.0, 14.4 Hz, 1H,
35  3H,);3.12(dd, J=6.9, 14.7 Hz, 1H, 3Hy). Mass Spectrum (CL, +ve) m/z 196 (100%) [M']. HRMS calcd for
C1H14NO; 196.0974, found 196.0985.

NH3*Cr



20deprotection procedure (Procedure A), from61l (132 ng, 0.19 nmol) to
yield 73 (92 ng, 0.15 mmol, 79% as a white solid. M 162-170C. 111 NMWR
(CD30D, 300 MHz): 8 8.02 (d, J= 8.0 Hz, 111, NH); 7.79 (d, J= 10 2 N7.6 Hz,
2H, ArH1" and ArH8"); 7.64 (t, J= 8.4 Hz, 2H, ArH4" and 00 ArH5"); 7.38 (t,
J= 7.2 Hz, 2H, ArH3" and ArH6"); 7.29 (m 2H, 25ArH2" and ArH7"); 7.04 (d,
J= 8.4 Hz, 2H, ArH2' and ArH6'); 6.73 (d, J= 8.4 Hz, 2H, ArH3' and ArHc');
5.94 (m 1H, H2"); 5.28 (d, J= 17.3 Hz, 1H, H3a"); 5.16 (d, J= 10.5 Hz, 1H,
H3b"); 4.62 (dt, J= 5.0, 8.8 Hz, 1H Hjk3 4.33 (m 4H H1' and 0Cl12-H9");
4.19(t,J:?.7Hz 1H, H9"): 4.07 (dd, J= 5.1, 8.0 Hz, 1H, H2); 3.70 (s,
3H, OcH3JetyR 2Ry 2-pogfamiq-3-¢dday méyp@@‘yt)l’ﬁwaz'PP‘e @®ICH2) . 1.60 (m 4H, H6 and H7):

1 33 ( mﬁg%mngg%z}lé?sci&% Oé % oé in dwaEI; ég%r.% Wai%ﬁle%to%,%%ée.theaaﬁal 1%%%%{} .58 L

134 7 ; 131. S@Odﬂm CFipe sclytidn (&5 @HBand a $:R4) a@1oundpipe3A cetinahhyiri@HE 0 mL1 @8 added

Ar CHZ" Ar CH7", and tﬂ}&%suﬁmg ﬁ’é&i’)"ﬂite \A@Mll&fe@k@{;abuu;@fﬁtra%on A%El %"to ﬁEl&‘ th@‘ﬁtg;l‘_s )

120. 8, 1 5 % %% /r eﬁg}dArCI-Elal 1EiitCH C9 %8 0,

a"; 56. é‘”ﬁp"“’&‘z( 55 m@éa@f %a ghite pegid, whych sdspesga oty inpereqtpent it

32.6, Cs; \EA @8 reRBe6™ [ -V2SS 0$pBOHy (Ut1]o ££S726. %@eol , MepHPB 61p3134-10AHRVE
| cd f 4H40

((:EZiS?SS) or? (4-all g?oxybg"ﬁ %M\@Rg W%o@ﬁgl%)ggg%(&f gj‘W%/gltfl’e‘%’bF r?@‘fﬁﬁ@x@?affibox

am do) - 4- oxonondiddti %}/éﬂ&:mdo%rﬁél’é 407 6y, 1)1 3.1 (8 38.0PGFBUAG4 Wes/ =57, 14.1
synt hesHzead, 315); D95 {dhe -0 &f. A1z, Ng Beg). d E@heﬁtt:(b@m) M Qsﬁsg%ﬁ (&ﬂ@%ﬁ%ﬁm‘b%)

TS R s BATR TP ek bt 0. O T 00
2H Ar |_ﬂinetlhyla(@ﬁ; ﬂct@n Id))-’3 l@%é(gfﬂsenyl)yz?gno?fe’(szi H _Ar H4 and ArHS ) , 7.39 (t !

J=7.2 Ar H3" an 7.2 Hz, 2H, 0 2 NArH2" and

ArH7") XY 07 ( d, Jro a&olﬁtldf%f 512(bb9 h'l27 mﬁag afﬁf alﬁﬁ'd)ous I@CBZ IQS Ebé{ﬂ mﬂ)o 1§DﬂIF
2H, ArH3'(_and Ar H5 g (dd (_L ?
H3a"): 5. i% (dd, JL TL)Zwas ﬂji ggll ronilﬁ (1. & 8)34 m&lolé gnd(tlilﬁ resultmg mlxture was allowed to

stir for 16 h under a nitrogen atmosphere. The reaction was quenched with water (30 mL),

15 extracted with ethyl acetate (3 x 30 mL), and the combined organics were washed with water ¢
N
o\f mmol, 85%) as a pale yellow solid. [a]p** -24.2 (c. 0.1, EtOH). Mp 90°C. '"H NMR (CDCl, 300
| MHz): 6 6.97 (d, J= 8.7 Hz, 2H, ArH2’ and ArH6’); 6.80 (d, J = 8.7 Hz, 2H, ArH3’ and ArH5’);
6.09 (d, /= 7.8 Hz, 1H, NH); 6.01 (m, 1H, H2”); 5.37 (dd, /= 1.8, 17.4 Hz, 1H, H3,”); 5.25 (dd, J= 1.8, 10.5 Hz,

20 1H, H3,"); 4.80 (m, 1H, H2); 447 (d, J= 5.5 Hz, 2H, H1”); 3.68 (s, 3H, OCHy); 3.04 (m, 2H, H3); 1.9 (s, 3H,
NCOCH;). Mass Spectrum (CI, +ve) m/z 278 (100%) [MH']. HRMS (EI) calcd for CsH;oNO, 277.131408, found
277.130309.

O x 20 mL) before drying. The solvent was evaporated to yield the title compound (985 mg, 3.56

O

(2R)-2-Acetamido-3-(4-Allyloxyphenyl)propanoic acid (53)

j To a solution of 52 (900 mg, 3.25 mmol) in THF/water, 3:1 (10 mL) was added lithium
(o} 25 hydroxide monohydrate (273 mg, 6.5 mmol), and the resulting suspension was allowed to stir for
16 h. The reaction mixture was diluted with water (30 mL) and the THF was removed in vacuo.
H The aqueous layer was extracted with diethyl ether (40 mL) to remove unreacted starting
N\ro material. The aqueous phase was acidified with 10% HCI and the resulting precipitate was
07 OH extracted with DCM (3 x 40 mL). The combined DCM fractions were dried and evaporated to
30  yield the title compound (750 mg, 2.85 mmol, 88%) as a white solid. [o]p* -23.2 (c. 0.1, EtOH). Mp 75°C. 'H NMR
(Ds acetone, 300 MHz): § 7.27 (d, J= 7.8 Hz, 1H, NH); 7.17 (d, J = 8.7 Hz, 2H, ArH2’ and ArH6"); 6.86 (d, J= 8.7
Hz, 2H, ArH3’and ArH5’); 6.06 (m, 1H, H2”); 5.40 (dd J= 1.5 Hz, 17.5 Hz, 1H, H3,”); 5.23 (dd, J= 1.5, 10.5 Hz,
1H, H3,” ); 4.67 (dd, /= 5.1, 8.1, 10.5 Hz 1H, H2); 4.53 (d, J=5.1 Hz, 2H, H1"); 3.11 (dd, J= 5.4, 14.1 Hz, 1H,
3H,); 2.93 (dd, J = 8.1, 14.1, 1H, 3Hy); 1.89 (s, 3H, NCOCH3). Mass Spectrum (CL, +ve) m/z 264 (100%) [MH].
35  HRMS calcd for Cj4H sNO, 264.123583, found 264.123770.



111, H5); 4.37 (m 4H, HP and OCl-12-H9"); 4.20 (m 1H, H9"); 4.09 (m 1H,
112); 3.67 (s, 311, OCH3); 3.00 (m 2H, H9); 2.90 (m 2H, ArCH2); 1.65 (m
4H, H6 and 117); 1.39 (m 2H, H8). 13C NMR (CD30D, 125 MHz): 5 174.4, C4;
173.3, d; 158.1, NCO2; 145.2, ArC4'; 145.0, ArCB8a" and ArC9a"; 142.4,
ArC4a" and ArCAbm 134.7, C2"; 131.2, ArCH2' and ArCH6'; 129.8, ArCH3" and
Ar CH6"; 15128.8, ArCH2" and ArCH7"; 128.1, ArCH1" and ArCH38"; 126.2, ArCH4"
and ArCH5"; 120.9, ArCl'; 117.4, C3'; 115.6, ArCH3' and ArCH5'; 69.6,

CH2- C9m 68.0, C1"; 55.9, C5; 55.2, (C2;1525.1, OCH3; 52.8, C9"; 40.4, C9,
37.3, ArCH2: 32.4,  C6;, 27.9, C8; 23, 6, C7. Mass Spectrum (ES, +ve) nliz
586. 7 ( Y59} CORMIR-2AINIS- Gl ¥ ey ey IS 6 i 6 6 RS T.>-parramethyispd- A8 dy 0 2056

Met hyl chromenylsulfonyl}guanidino]propyi)-4,7,10-trioxoundecanoate (54)

(2S,5R)-2-(4-allyl oxybenzyl)-3-aza-5-(9H 9-fl uor enyl net hyl car boxam do) - 8- gu

ani di no- 4- ) onanoat e hyldle glvbopouatewds gmjhesistih asirgitliel geneadpaptdereupliss
synt hesi zed us'ih a"gener o BOS L&)
flom 67 (68 ik o“y??“f B8R0 ﬁ&ﬁr@%“%o%f?%@ SR ‘2?9&)1.
solid. Mp 13 ’:égm E9R6T sdcﬁﬂ(ﬁ%(liﬂg 0.8 mpmopeh 7 foyjas a Jight brpw sqlid. Mipg0-
ﬁ; Hl'é Haprf NAD o, 264°8. Il NNR (1(:21Idl3 360 k). amdo @y H58 ) 1z, gH3,§HQ’t”,andJ

, , Ar ; , " : =
Hz. 2H, ArH2' .and ArHe'): ’%6 )%902%’ fg‘:{jﬁm O 1%3’ 84n%z %?l%d“% “51 92
(m 1H, H2")HN 28\ (d/ J= 17*er1 ””)1@434(|4U§7}5H25111,6\1}()d619JbWI¥HHNH3)D@1 1H, H3D;
10d80c|_§121|%" ") 4. 61 (1Gldo (ml)rﬂﬁrzl) 597 Qa2 1. 81H411|I12)1H }%BZ 578 dd4ﬁrlog:_l3
an . X ] !
3.09 (m 211, 11 ) . J“’iE:? %%ﬂi g[1n(%%’H(1 g%a)) 5 ‘%1’1%“‘2&!‘*

H7). 13C NVR (CD3OD, 75 Mz }B 54457 oF. HZ4H5 Hmnﬂﬂ”t:b 3766, B, OOND; 3. 1666, B,

i\g g45 55290 (IN@@Arclrélﬁz &t £L 638 2@1”1@'4’*"% %@mlﬁ’%ﬁg) 2“5"7%@ ﬁ”éHzﬁrz%gr;
Ar CH7" : ‘gfb? 1%(3 3/&’} E:H%E{ 2k é@é%“% 1896, 6%?@2@5“%{%1 ?&r(@-@ HT); 568 gn. 2B H9p:
and Ar 0—16) (s, 6BBAX 7 -GH;) OBdss SpbdiemIES, Avdlhiz 79a(md%NMBH5 106 G&A), HKMS ¢alcd Bor 8,

CH25C9" ¢, 5%;6@937@93908%9797@526 52.0, OCH3; 46.7, C2; 164. 40.3, C8; 36.1,
Ar CH2; 261 . Mass Spectrum (ES, +ve) mz 614.6 (100% [M].

HR\VS ca(bs,cbshek 4@%511‘&@&4%&1068% H¥490- (9‘ ﬂ§17 @%&tﬁMylé MRt do-2-6-
(2S, 58) | uor enyl met hyl car boxam do) - 8- gu

X
ani di no™ s“l 6%’{"6“%%'% 37 ﬁ‘?"éi? '(07'6‘}2'?“39’1%'ﬂ? *titl e compound was
synt heﬁ(h@ﬂlmﬂﬁm@'ctomagemw-4 Newa deprotection procedure (Procedure A),

from68 (93 00.10 mmol) to 00 10ArH6", ArH2" and ArH7"); 7.14 (d, J=
8.1 Hz, a Ar H? @ d The title compound was prepared using the general procedure for olefin
metathesis (Procedure D), from 54 (366 mg, 0.46 mmol) to yield 55 (307 mg,
0.40 mmol, 87%) as a grey solid. Mp 186-190°C. 'H NMR (DMSO, 500 MHz):
\“/\N 6 8.17 (m, 3H, NH); 7.02 (m, 2H, ArH); 6.75 (m, 2H, ArH); 6.41 (bs, 1H, NH);
5.75 (m, 1H HS); 5.45 (m, 1H, H4); 4.42 (m, 5H, H3, H7, H10 and H13); 3.69 (s,
9 i 2 3H, OCHj3); 3.06 (m, 2H, H3’); 2.62 (m, 2H, H4”); 2.56 (m, 8H, H14, 7°-CH,,
H_g and 5”-CH;); 2.08 (s, 3H, 8”-CHj3); 1.85 (s, 3H, NCOCHs3); 1.60 (m, 2H, H1);

3+ 1.40 (m, 2H, H3”); 1.26 (s, 6H, 2 x 2”-CH;). Mass Spectrum (ES, +ve) m/z 769
(40%) [MH'], 106 (100%). HRMS calcd for CsgHs3NsQoS 769.3595, found 769.3600.

(78,108,13R,4E/Z)-13-Acetamido-8,11-diaza-10-(3-[amino{imino}methylamino] propyl)-7-methoxycarbonyl-2-
o0xa-9,12-dioxo-1(1,4)phenylenacyclotetradecaphane-4-ene (56)

The title compound was synthesized using the general N-Boc deprotection

procedure (Procedure A), from 55 (128 mg, 0.17 mmol) to yield 56 as a highly

hydroscopic solid (29 mg, 0.058 mmol, 34%). "H NMR (CD;0D, 300 MHz): §
\”/\N?/ N 8.19 (m, 3H, NH); 7.63 (bs, 1H, NH); 7.05 (m, 2H, ArH); 6.67 (m, 2H, ArH);

5.78 (m, 1H, H5); 5.25 (m, 1H, H4); 4.43 (m, 5H, H3, H7, H10 and H13); 3.58

(m, 3H, OCHz); 3.06 (m, 2H, H3’); 2.85 (m, 2H, H14); 2.51 (m, 2H, H6); 1.77 (s,

NH3*CI 3H, NCOCHS); 1.65 (m, 2H, H1); 1.37 (m, 2H, H2’). ®C NMR (CD;0D, 75



ArH6'); 6.82 (d, J= 8.1 Hz, 211, ArH3'" and ArH5'); 5.98 (m 111, 112");
5.34 (d, J=17.1, 1H, H3a"); 5.21 (d, J= 10.8 Hz, 1H, H3b"); 4.46 (m 211,
H2 and H5); 4.26 (m 411, H" and OCH2-H9"); 4.08 (m 1H, H9"); 3.59 (s,
3H, OCH3); 3.12 (m 2H, H8); 2.94 (m 2H, ArCH2); 1.69 (m 2H, H6); 1.52
(m 211, H7). 13C NMR (CD3013,75 MHz): 8 171.9, C4; 171.8, O 15157.0, CN3;
156.6, ArC4'; 155.9, NCO2; 143.9, ArC8a" and Ar(C9a"; 140.7, ArC4a" and
ArC4b"; 133.8, C2"; 130.1, ArCl'; 129.0, ArCH4" and ArCH5"; 127.7, ArCH2"
and ArCH7"; 127.1, ArCH1" and ArCH8"; 129.4, ArCH3" and ArCH6"; 120.1,
ArCH2' and ArCH6'; 117.3, C3"; 114.4, ArCH3' and ArCH5'; 68.1, d"; 65.7,
CH2- C9" MHBRS 871.3C0000CHH3179.6, (13; 175.3. @; 160GHICOUS; 155.8CNN3; 150.8.3-A1C8; 1333, CA; 1288CH2;
g; gd %Sr %&224%1Ar&52 anMﬁ?Cfﬁp?ﬁW Pﬁ}d1E§4 9+1VEQCH%&1 16,3543H§ 47110@30/%55 ] 54 HERMD
(2S, 5R, B A @?ﬁ’cﬂ# |4§/P S?y%?r?eﬁw? %NEQC%?%S&P §3/ 43, Mlag Specrap iS4, 7, 1
0- t r i oxowndesEnEetd) @Mhylde aobthOHRHE c{ld ) CHNO4LhR2d 8 fpad nad. 26885 synt hesi zed
usi ng the general N-Boc deprotection \-0 procedure (Procedure A), from 21
( 64 >ng, Methgl 125nibhydrexypheind)- ther??u(ogzalrhgxanﬁdo Bopagdate @Gl | 37% as a cream

hi ghly hydroscopic solid. 111 - 35500 N+E) 5 (d, J=8.0
Hz, 211, ofr H2" and “A?H@*ﬂ)‘on%@ﬂ GIHIHOE‘J&“ @dﬁxm@@mﬂlﬂ%w azlff7 (5/%3}%838 9pfep)) in
ArH5"); 6.05 (m 1ldnhydtdu@MpOHR0AHA ) e C did adddd 'ddopwiSe tBiBny{ ehlorki{2XdL). The resulting
J=17.0 1H, HB " 7.0 Hz,
IH, H3' )¥5,04 (d, J_tuﬁfaaﬁagélll_évgd t]?%tf f&g&ﬁb%z h%g&lvemv% re@%@%w%&poé% n 2 lth,
4. 44 (m 2|_ﬁ a@i nﬁsuf.tgt; hydzpclllgrlct:dalt vgasdlgolgeq_ﬁ DMf|.(|15 rp.[e)) To this ggjtl()gwasglp{ied @HS)

2. 92( yi el Ngrt-bGlylQiR3rb bRl (9,483 9.3 @molRandftietr@ct®a niixture Wi allobidd lo/Bdch RiH 1-
NVR ( CD36 00 MHz 1"
7.75 (m 2H ArH4" agr%I ts%\“‘ﬂ%%q‘f‘(g”?ﬂ?éea(’“"“ Wﬂiﬂue‘}ilrﬁ"?ﬂé“’p{h Wa@b?@mg)z‘ﬂd %ﬁp&r@
(bs, 2HEOABY:30 MLk Fhq qembipedioreapie Gppiyns wereg@shed witlgyter (51420)mL) drigdiang h@por@tpql HP)

g-: 750 1 (7 gﬁle crédd, prd'dact Was plm@& bQ hﬁsh celdln chibmhd r)i h}@ﬁ NWWWO %ad Metade co&pé‘uﬁéf 3 _

131. 3, U898 miE P paes ye“?&@‘ @/hw*ﬁ«? %fpﬁ%t?afia@ laagreégm Wﬁf}fa%em@? Iﬁ%ﬂe

Ar (L‘I§l3" (endL;, ApECHEY2); 5 695 @, =Cl.4' Hz, B, 6H2°Gbd ASH:)2q.73QCH3;8.458., 8, ATB3’ aﬁcQAr?I,S JLCYa)

T i e
C26H39 A6/ g%@%‘spm’e ©Cx bﬁWZS%S(l@B@B_MH (feg=Poc)]. HRMS calcd for C6H,»NOs 296.1498,
found 296.1503.

Methyl (25)-3-(4-allyloxyphenyl)-2-fert-butoxycarboxamidopropanoate (59)

20  To asolution of 58 (1.30 g, 4.39 mmol) in DMF (15 mL) under an N, atmosphere was
\L added K,COj3 (1.21g, 8.79 mmol) and the resulting suspension was allowed to stir for 20
0] min before the addition of allyl bromide (0.76 mL, 8.79 mmol). The reaction mixture was
allowed to stir for 16 h before quenching with water (40 mL) and extracting with EtOAc (3
x 40mL). The combined organic fractions were washed with water (4 x 40 mL), dried and
IN\H/OB]E/ evaporated to yield the title compound (1.21 g, 3.35 mmol, 76%) as a clear solid, which had
~ spectral data in agreement with that reported.'?® Mp 142-144°C (lit. 145°C)'?* 'H NMR
(CDCl;, 300 MHz): & 7.03 (d, J= 8.8 Hz, 2H, ArH2’ and ArH6"); 6.84 (d, /= 8.4 Hz, 2H, ArH3’ and ArH5); 6.04
(m, 1H, H2”); 5.34 (m, 2H, H3”); 4.97 (d, J = 8.0 Hz, 1H, NH); 4.50 (m, 3H, H1” and H2); 3.70 (s, 3H, OCH3); 3.02
(m, 2H, H3); 1.42 (s, 9H, C(CH;)3). Mass Spectrum (CI, +ve) m/z 320 (100%) [MH']. HRMS calcd for C;;H,N,O4
30  320.1736, found 320.1714.



Met hyl

(2S, 5S, 8S) -8-acetam do-2-allyl-9-(4-allyl oxyphenyl)-5-(4-am nobutyl)-3, 6-di
aza- 4, 7- di oxononanoat e hydrochloride (78) The title conpound was

synt hesi zed using the general procedure (Procedure A), by deprotection of
25 (104 ng, 0.170 mmol) to yield 78 as a 1:1 m xture of epiners (55 ng,
0.10 mmol, 60% as a highly hydroscopic yellow solid. M 150-154C. 1H NWR
(CD30D, 300 MHz): 8 7.14 (d, J= 8.0 Hz, 2H, ArH2" and ArH6"); 6.84 (t, J=
8.0 Hz, 2H, ArH3" and ArH5"); 6.03 (m 44l H2""); 5.76 (m 1H H2"); 5.37
(d J—173Hz 1H, H3a"); 5.22 (d, J=79.7 Hz, 1H, H3b"); 5.10 (m 2H,

o 7 (s, 3H OCH3): 2.87 (m
4H H1 ané‘((ﬁzlﬁh“%%ph??ﬁ)f%“ﬁ’%gé%‘}amf&%g') %’%5360?  3H HL1): 1,50 (5, 6K
H1" and H3") 3r3§3stNBn 0 TPk Dt 3 43 \ZésJaZ TN wite. ;
173 1 . 173, 0/ 13\ égﬂiﬁh@ﬁ m&Dcdlb; ) @déFA@mwaé f c:2
131.2/131.9, Ar CH' Hmﬁf'r tisglye“él”i%‘ﬁm“fe eé‘frp“’m““ff%d g fpyuging ri "a"eta‘e
117. 4/ 117 3" ialﬁva?feilfsﬁen&d inAndBHBS1 (amid) aid @efsd witlo BV BCBOet] etlplr (2 mB7TR,  C5:
54. 0, 53. §/ 5§ohztmn%sstn5«% f&l 551%n ‘Zaforgl%c soﬂgnt@la &a;%rate%o ylel§t?1e é{l(%7 7 Ar CH2;
36. 6/ 36. 5, lN g 23. 4 c2" Spectrum
(ES, +ve) &45 5§ éyde%@ev/ée SWIF crwqﬁvsduetawaéaﬂﬁaq bymm%m%“@%hyzsﬂm) bEBtind

503. 2894 ~ the title compound (889 mg, 3.28 mmol, 100%) as a white solid. Mp 216- 220°C 'H NMR

(2R, 5R gnda?dM%])ﬁo {6%a. 301 v 10X }}g?:“ﬁé‘lﬁdéﬂ%?*i@?z%%(ﬁﬁﬁr IArr]lqg 3, %04 10

-oxoun orlde e co
synt hesﬁnzléﬂ HE9i 1f (tkhé Qéhéﬁzﬁz Nﬂ Ha®); depltddt/edil 8ol B pil.dBethdrsd (r(l FliHpo”er?é A),

f rqm041<m( ﬁﬁﬂa}aa 89%653{ 6@9 )3. iﬁgmyn@h@) F’@m(@%ﬂhk mﬂy@ﬁmgpl 189. §Q\lr@ﬁle(338
Ao A gt D30 Ak T 1 CyE 5, heks ki b e ol Bug 2
H2' ") ; CCHEB6(6NG3. Maks ShiRirdm (B, 38) n/elzh6 (%) IMT, HRMS dlchifor CLHLNORR6)28750@3 (dd,
J= 1.2,540-5 Hz, 1H, H3b'"); 5.09 (dd, J= 1.2, 16.8 Hz, 251H, H3,'); 5.06
(d, J="10.6 Hz, 1H H3b'); 4.50 (m 4H, H2" and H2): 4.39 (dd, J= 5.7, 8.1

Hz, 1HMéddop (2S4>R)2ﬁ(4(éilgloxyi>mz§i)-5-aazzg9 @er)'lﬁtox%&rbdi‘gﬂudo)% ®g-os, 3H OCH3); 3.07
Ar CH2) 254 (m 2H, H1'); 1.95 (s,

gH H1ﬂ“"”iy‘%?“%?ﬂ”b‘?wk“Pk‘gﬁ"““"f(“%‘?‘e((a) 2H, H2 .13C NWVR (CDB013, 75 Miz): 8

173. 7, 044 173 6, Cl1: 173 4, d

134.8, G2"; 134.3, C2'; 131.2, A?&J“ag“%%&gWask?‘%ﬁgweﬁg‘gé e %?é%%fepff‘é. 6. C3':
117. 4, %115, 7, Ar CH3" _and Ar@ﬁmgegceéureé’mdurw)@rmzﬁﬂ @2311%5‘37.48?111@)5@
(23)76-%nt-bﬁ5)@kﬂbox§ﬁdc52-[(Ql% 29.7, C2"; 22.9,

f or 026H39N e E@Tf%’é‘%%}.‘ﬁg"?zf)ég%ﬁfg?ﬁ%g‘ “’[a"‘da‘” m';','%'\@ Rt ¢
(2R, 58S, 8S) - 20 ANy 1 81 47al 1 \a0k yioefizy 4 G 1, ez, 041 mingly 8598 2 @paegeliamisdlicady- 4, 7, 1
0- oxoundecanoat e hyyr OCh| oride (8Qhisc.HNMR @Db1,300 Mud: 57.74 4, 7= 7.6 Hz, 21,
HN 9 o ArH1”’ and ArH8); 7.57 (d, J= 6.3 Hz, 2H, ArH4” and ArH5™);
\]? 7.38 (t, J=7.2 Hz, 2H, ArH3”’ and ArH6); 7.28 (t, J= 7.6 Hz, 2H,
O\*/ ArH2”’ and ArH7’); 6.99 (d, J= 7.6 Hz, 2H, ArH2’ and ArH6’); 6.82
25 (d, J=7.2 Hz, 1H, NH); 6.76 (d, /= 8.0 Hz, 2H, ArH3’ and ArH5’); 5.97 (m, 1H, H2”); 5.67 (d, /= 7.2 Hz, 1H,
NH); 5.34 (d, J= 16.8 Hz, 1H, H3,”); 5.23 (d, J= 10.5 Hz, 1H, H3,”); 4.81 (d, J= 5.8 Hz, 1H, H2); 4.70 (t, J= 5.9
Hz, 1H, H5); 4.36 (m, 3H, OCH, and OCH,-H9’"*); 4.19 (m, 2H, H1”); 3.68 (s, 3H, OCH3); 3.05 (m, 4H, H9 and
ArCH,); 1.73 (m, 2H, H6); 1.56 (m, 2H, H7); 1.42 (s, 9H C(CH,),); 1.24 (m, 2H, H8). Mass Spectrum (ES, +ve) m/z
708.4 (100%) [MNa']. HRMS calcd for C39H4sN305 686.3439, found 686.3441.




7 0 HN. 3"111, H3a"); 5.23 (dd, J= 1.0, 10.5 Hz, 1H H3b'"); 5.12 (d, J=
17.0 Hz, 111, HNNH3+ClH3a'); 5.08 (d, J= 10.5 Hz, 1H H3b'); 4.50 (d, J=
5.0 Hz, 2H, H"); 4.43 (m 10H2, H5 and H8); 3.71 (s, 3H OCH3); 2.97 (t,
J= 7.5 Hz, 2H, H3"); 2.94 (m 2H, ArCH2); 2.52 (m 2H, H1'); 1.93 (s, 311,
CH3, H11); 1.78 (m 2H, II11"); 1.61 (m 2H, H2"). '3C NWR (CD30D, 75 MHz):
5 173.9, C4; 173.4, Cl1; 173.1, d; 172.9, C7; 158.8, ArC4"; 158.4, CNg;
134.8, C2"; 134.1, C2'; 131.1, ArC™; 130.2, ArCH2" and ArCH6"; 118.9, C3';
117.2, C3"; 115.6, ArCH3" and ArCH5";69s7, C";, 56.9, C2; 53.8, C5; 53.6,
C8; 52.8, OCH3;, 50.1, C3"; 37.7, ArCH2;, 36.9, C1'; 26.1, C2"; 22.5, Cl1;

20. 7, e mi za ¥ xyca ono df
611 3orE S5 S ERRRLIMI Bamid B ml\ftzse e 6358010 Mihonol MR 3} cd 1 or

(2S,5S,8S)-2-allyl-8-(4-al I'pk ﬂﬁ@/daﬁﬂil){cix)vasgyrﬂleaz&iﬁltn@gztﬁe@neﬁ‘zﬁﬁ[%&ﬂépﬁﬂtdﬂﬁdnpr opyl

4 7, 10-138% d te hyd I ________
Lo et et ey S g %rgfsﬁufééﬁéfm%ﬂi%m% ooyt el lyme o
J=5.7,013.8 Hz 1H, Ar CHH)028Qm81216(511&¥>) asJere@mQil. HM(Q@%&WMW)G-H3 d2Z=51
(m 211, 1.92 (S, s3L1o g A3 0 o2, B K oo Bfhod 0~

"3C NVR (TB30D, 5'5 Miz) 8 173.9, i d: 173, il
158 8, Ar Oa's 158 ayH,ON3;  PA4AgD @“Hﬁé&"%(m & %éfoﬁé‘d JA’rfd'”W%stH )
ArGe; and o 117 4, ot (dd11:61.2,11 €Btz; HLES, )64.74CHB H2a 6 s, CESNH); 690 7,

365 5% 6; 5o 3, C2 ; ‘?(m%q ﬁ@’g 27 (§d{%1¥%3§9§131 J q3z" 7.680, 18 Hﬁrg'l)z( -
531.1 (100% [M]. ocal B AYCH a@é@%é&é@é%%@i%ﬁm)sﬂdﬁrﬁﬂ %éficwiéhss

167. Met hyl Spectrum (ES, +ve) m/z 464.3 (100%) [MH"]. HRMS calcd for Cp4H3sN;0¢
(2S, 5R, 89) - 2a||y18( en 6, 9-triaza-5-(3-[ guani di no] propyl
)-4, 7, 10- oxoundecanoat e och g?ulnél)é&)(zé% The title conpound was

synt heS| zed using the general N- Boc deprotection

Methyl (25,5R,85)-2,8-di(4-allyloxybenzyl)-3,6,9-triaza-5-(4-[tert-butoxycarboxamido] butyl)-4,7,10-

trioxoundecanoate (63)

k5 The title compound was synthesized using the general peptide coupling

E oo ? procedure (Procedure B), from 62 (220 mg, 0.600 mmol) and 16 (132 mg,

(‘ 3 O 0.500 mmol) to yield 63 (130 mg, 0.180 mmol, 37%) as a white solid. Mp
o~ Q 185-186°C. "H NMR (CDCl; 300 MHz): § 7.36 (d, J= 7.6 Hz, 2H, NH); 7.08

. 0 / o (d, J= 8.4 Hz, 2H, ArH2’ and ArH6’); 7.02 (d, J = 8.4 Hz, 2H, ArH2”” and

/O\F]/:Z\NJ\-/N - Nj@\ ArH6™); 6.82 (d, J = 8.4 Hz, 4H, ArH3’, ArH5’, ArH3”” and ArH5"”); 6.63
o H <_o H (d, J=7.2 Hz, 1H, NH); 6.02 (m, 2H, H2” and H2""); 5.34 (m, 4H, H3” and

H3); 4.78 (m, 2H, H2 and H8); 4.60 (m, 1H, HS); 4.47 (m, 4H, H1” and

HN. _O H17"*); 3.67 (s, 3H, OCHj,); 2.97 (m, 6H, Ar’-CH,, Ar””-CH, and H4);
f 1.93 (s, 3H, H11); 1.43 (s, 9H, C(CH,3)3); 1.19 (m, 6H, H1”’, H2” and H3™).
\‘55 Mass Spectrum (ES, +ve) m/z 709.3 (100%) [MH']. HRMS calcd for
C33H5,N,O4 709.3813, found 709.3793.



procedure (Procedure A), from30 (70 ng, 0.088 nmmol) to yield 82 as a

hi ghl y 5hydroscopic solid (37 ng, 0.065 mmol, 74% . 1H NMR (CD30D, 300
MHz): 6 7.12 (d, J= 7.5 Hz, 2H, ArH2" and ArH6"); 6.83 (d, J= 7.5 Hz,
2H, ArH3" ii and ArC5"); 6.01 (m 1H, H2"); 5.69 (m 1H, H2"); 5.35 (d, J=
17.4 Hz, 1H H3a"); 5.19 (d,J= 9.9 Hz, 1H, H3b"); 5.09 (m 2H, H3'); 4.47
(m 2H H2"); 4.40 (m 2H, H2 and Hs); 4.16 (m 1H, H8); 3.65 (s, 3H,
OCH3); 3.31 (m 2H, 10H3"); 2.95 (m 2H, ArCH2); 2.50 (m 2H, H1l'); 1.92
(s, 3H, H11); 1.74 (m 2H, H"); 1.2316gn 2H, H2"). 13C NWR (CD301), 75
MHz): 6 174.0, C4; 173.4, Cl11; 172.9, d; 169.0, Cr7; 158.8, ArC4"; 158.2,

CN3; 136103 131@%S,4E/k$ﬂ6 ﬁcetaggdo-ll:lla—lhaga-lﬂitg;lt-butp)gygg'b&amﬁfogﬁ%l) ﬁﬂﬂatn% ng_ﬁ;mylé]i’s 4,

53,7, chove R ity b St aiopyagisg | °Jo"s “or g o
Cl1; 22.3, d” g“kgss SpECt %%&%)g%cﬁzaﬁ/gi ﬁarei%%glng(tgf é)%gralg) occ;,ldure foro ﬁr(l:al cd for

15C26H39N606 5 931, foun
(2S, 5R, 8S) -2, 8-QiQ4-al | yl oxstsdnyyRpeegure B), &ﬁmﬁé@éwlwén@c@iqsr@hé@eﬂﬂtmg, 10-tr
[ oxoundeca:@ h chbor iode2 £83) 41%) bex Hrmnlsendcmwwdwasmwo@b@%m

T3, 0,051 ol o Jiel g 63 LG eoa5 b 4 wddfs gﬁﬁﬂ%ﬁl@@ﬁé&?ﬁ*dﬁw
186- 190Cozud'~i NN% %93\ 5@D6)M"|2@(m &1, H350d {6 s4. 1314, 1HNH)3); 377443. 3ENPCHLK3. ZA(dl:l) ;
Z é:?), Em ﬁ?"(girle%) b4 (n@ﬁ'ﬁ’ Hd%n <)H17§ 1@4 (s(ﬁ‘ill N‘Hécdgﬁ ﬂ@@H"B' )

3,70 (s QCH3) ;
3.28 (m 6H, H4\t§ -CH2 &ﬁQ}{3A}=)1*4° @Héljl I412’ HZ?*“’(‘@-” )#FSS ﬁPfityum @3’8‘76)(”6"‘172511‘4
H " and H3"); 1.33,( m 1@H, (140%) MH 3GrhR, (COBGDME 23Rz elcd G £%8,8,0, C7
173.7, C4; 173.1, 172 ArC4" and ArC4'; 134.7, 2" and
C2": 25 NH3+01- 1:;5 : A?&%'a@f"“%ds%%ﬁz 131.1, ArCH2" and ArcHe' ":
130.0, Ard": 129.8, ArC|': 117.8, C3": 117.5, C3'" 115.8, ArCH3' and
ArCH5': 115.6, ArCH3'" and ArCH5'":; 70.0, O "; 69.8, O'" 57.2, C2: 55.2,
C5 53. @0S, 1BRHRS, 4 52)- Vb Ac&iBinidd 0 3-(4-arhifobiuty® 7114 4-diAka- 10GhE hoxPchrHony 4y, 7-diokak2;15-dibx oL ,

an; 27 ; . ! 30Spect ES, + mz 609.7
(100% (9 W@’&}{;@’ﬁpﬂ%@%@&@%@g&@%é 3288, f e 505, 3301, " 168,
Met hyl ( 28 SR, 3(; al 1 51- 8nd e %ﬂ;ﬁ%@%pﬁrﬂ&%ﬂz}d WRinf the gén@x'alaﬂﬁo@eﬁr%tectmn

- - n n 4
RIV, N-di-tertb year bOﬂyLJO(%H]?rQ I(Procgd?xlreblitélonz 64 (22 mg, %838tr£1{1c8)xt8 1;1619166(53 i(aZO?nag:[ Oe 03&8 )

@ mg, 89%) as a yellow solid. Mp >260°C. 'H NMR (CD;0D, 300 MHz): & 8.06 (m,
? b 3H, NH); 7.07 (m, 4H, ArH); 6.78 (m, 4H, ArH); 5.95 (m, 2H, H4 and H5); 4.66
/O\[(\ﬁ)J\g/N\H/‘\”J\ (bs, 4H, H3 and H6); 4.56 (m, 1H, H10); 4.40 (m, 1H, H16); 4.11 (m, 1H, H13);
o ~ © 3.75 (m, 3H, OCHs); 2.90 (m, 6H, H9, H17 and H4"); 1.92 (s, 3H, NCOCH5);
" 1.45 (m, 4H, H1” and H2’); 0.90 (m, 2H, H3"). *C NMR (CD,0D, 75 MHz): &
NH;*Cr" 171.1, C12; 170.3, NCOCHs; 169.9, 10-CO; 169.4, C15; 157.3, 1-ArC1; 157.13,
8-ArC1; 130.9, 8-ArC4; 130.5, 8-ArCH?2 and 8-ArCHS6; 130.1, 1-ArCH2 and 1-ArCH6; 128.8, C4; 128.4, C5; 126.3,
1-ArCH4; 115.5, 8-ArCH3 and 8-ArCHS5; 114.4, 1-ArCH3 and 1-ArCHS; 68.6, C3; 67.9, C6; 54.8, C16; 52.6, C13;
25  52.4,0CH;; 52.2,C10; 39.5,C4’; 38.0, C9’; 35.8, C17; 34.9, C1’; 32.0, C3’; 26.5, 16-NCOCH3; 23.3, C2°. Mass
Spectrum (ES, -ve) m/z 581.6 (100%) [M"]. HRMS calcd for C;,H, N3O, 581.2975, found 581.2980.



To a solution of 21 (56 ng, 0.093 mml) in DCM (2 nL) was added TFA (2 5nlL)
and the resulting m xture was allowed to stir for 3 h. The sol vent was
concentrated and the internediate trifluoroacetate salt was precipitated by
00 addition of diethyl ether and collected as a solid by vacuumfiltration.
To this solid was added N-tert-

but oxycar boxam do(tri fl uoronet hyl sul f onyhm no) net hyl propanam de (65 10ng,
0.17 mml ), triethylamne (0.2 nL) and DCM (2 nL). The resulting sol ution
was allowed to stir for 16 h under N2. 13he sol vent was evaporated and the
crude product was purified by flash col unm chromat ography (15:1, DCM MeOH)
to vyiel Metﬂye(zs 'ss)lze(4an5n&9wﬂﬁ!yl)a§aza-9£kte&-bﬂioxﬁch&lbexaaﬁdos‘-si(mﬁ-s (70 ng, 0.093

mol e, 0/’?—11"1 caro;{angg y(gl |08W stol 9 Mp 112-114C NMR (CDC13, 300 MHz): 6
8. 31 (b ¥ BOXYIP Y Oxylongofe 80V 11" 15NH): 7.08 (m 2H, ArH2" and

AHE) | 894 (d 9= 7.6 He. 1L b ofhn B G il AR RO AR 72

(d, 3= 7,2 H, 1H NH): 6.60 (d, J=

5.65 (m g)J'H 112'); 5.38 (d, J= If?ce@mrﬁfmcefmeBH@amf“ (280 g, 0(7dmn3>9a&<b<2® 6|=4zrt

111, H3H") '11 (m 2H, )5 4bu5)2y((amxaﬁﬂai23[(bz'9H5 H8 and H2'

ir Z:lﬁlzf 2+ ﬁqH 211, %11 7% et y1°"y’§i§°"%"1 f‘%xaﬂf”é?g? n% 2ol
xto o) 338 max/&é%nﬂs?}e to e#ﬂr(aESellowel)d Mp 52-

and )
7454 (1008 d $aar. 100V HEFNB bR A 74536 s 138.
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4- al | triaza-5-
[{N, N-di -t er t but oxy&ar bonyl } guarfi”@ Q’Xﬁgg‘f%l&?%fﬁ cﬁ‘}ﬂﬁ%ﬁ?( HoaPé {85)
To a solution of 25 (41 ny, 10. 0875 k4, B ArHp T arB@AWME D); ﬁu)(dwas ladtgdz, IXHIA&HQ-
but oxycar boxam do (t \(E;%or onet hyk M7f?%}§l8|(dﬂjﬂ@)‘lilﬁtm%}ﬁ|; QRanA. 48, €d3
I

ng, 0.089 mmol ), triet mne (0.1 sutlné:; sol ution”was d
to stir for 16 h under The ol Wi ARES 284580 84 dn&zt}ﬁel%ll‘{ﬁ]éfé%r(%duct
was purified by flash col um chriepERBgrsapy =62%21.H, DENS5.30edH)= 1.9 171 8L,.dHL he

or angel ooy e a7 Bsiioh s o HED, 05 QB TR R, B o 068, SPL B st £, 2"
S et 3 AT in : 430 517 a7 P S R ) 1@ 14 (v SOl AreBIBS (1
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coupling procedure (Procedure B), from 60 (200 mg, 0.74 mmol)
O\©\2' O and (2R)-2-(9H-9-fluorenylmethyloxycarboxamido)-8-[(2,2,5,7,8-
.0 ™ pentamethyl-3,4-dihydro-2 H-6-
ou i IR o 1) » o ai
-~ \H/Z\H ' \[( Q chromenylsulfonyl)guanidino]pentanoic acid (411 mg, 0.62 mmol)
o] 25

to afford 67 (386 mg, 0.44 mmol, 71%) as a pale yellow solid. Mp

NH 86°C. 'H NMR (CDCl5, 300 MHz): § 7.70 (d, J= 7.5 Hz, 2H,
0
HN ﬁ“# o ArH1” and ArH8); 7.52 (d, J= 8.7 Hz, 2H, ArH4” and
o ArH5™); 7.33 (dd, J=7.8, 7.8 Hz, 2H, ArH3” and ArH6™); 7.19

(m, 2H, ArH2”’ and AtH7”’); 6.90 (d, J= 8.1 Hz, 2H, ArH2’ and
30 ArH6’); 6.68 (d, /=8.1 Hz, 2H, ArH3’ and ArH5); 6.32 (bs, 2H, NH); 6.15 (d, J= 8.1 Hz, 1H , NH); 5.91 (m, 1H,
H27); 5.29 (d, J= 174, 1H, H3,”); 5.18 (d, J=10.5 Hz, 1H, H3,,”); 4.71 (dd, J= 7.8, 13.5 Hz, 1H, H2); 4.26 (m, 5H,
H1”, OCH,-H9’ and HS); 4.06 (m, 1H, H9); 3.62 (s, 3H, OCH3); 3.17 (m, 2H, H8); 2.98 (m, 2H, ArCH,); 2.58 (s,
3H, 7°”-CHs); 2.56 (m, 2H, H4™”); 2.55 (s, 3H, 5””-CH3); 2.06 (s, 3H, 8”7-CH;); 1.71 (t, J = 6.6 Hz, 2H, H3"");
1.60 (m, 2H, H6); 1.48 (m, 2H, H7); 1.24 (s, 6H, 2 x 2””-CH,). Mass Spectrum (ES, +ve) m/z 880 (100%), [MH"].
35 HRMS calcd for C4sHssNsOoS 880.3955, found 880.3944.



169.

(7S, 10S, 13S, 4E/ Z) - 13- Acet am do- 8, 11-di aza- 10- (4-[{N, N-di -tert - but oxycar bony
| I guani di nol butyl)-7-

met hoxycar bonyl - 2- oxa- 9, 12-di oxo- 1( 1, 4) phenyl enacycl ot et r adecaphane- 4- ene
(86) To a solution of 26 (75 ng, 0.15 nmmol) in DCM (2 inL) was added

N-t ert but oxycar boxam do(trifl uoronet hyl sul fonyli m no)nmet hyl propanam de
(115 Ong, 0.29 mmol ), triethylamne (0.1 nL) and DCM (2 m.). The resulting
solution was allowed to stir for 16 h er N2. The sol vent was evaporat ed
and the crude product was purified by ash col um chromat ography (15:1,
DCM Me I e e, 87%
a5 an or ey sPpc ARt oS R FRL R ST OB IR S 6
1H, NH) Penems@yl(%ﬂ dipyqro- ﬁrcyron!smesslf?frﬂ)g%mdlwomath) 4.65 (m 5H H2, H7,

HLO0 and H13): 3.79/3.78 (s, OF OH  H6):
2 67 ( 211 Hl4): 2.09/2. 07 (s ﬁe “f{i‘cféf‘,‘ﬂ%’}‘%is S%’%“E‘Fﬁd UERe th"rﬁ“é‘ PRGN g
9/1 48 (s, 1811, C(CH3)3).cohissrBpant PrmwdeES), o) (30D meOL7A. rdmol)

E%gO?R o : HRVE cal cd for C35HS3)NpORM.- 391{79_@@%,?,},“&%9%7%;”5&9@, 15Met hyl
-2-allyl- , O o 1
oxoundeca @at 87) chivenetyilsulf@ygguapduigntwas asii 41l egi ¢ednus) ng

t he genefa' N Foc [defr of ect proqsglﬂfur@m(&’éo 615 £iméY) wf)ssoarpaé etfodrLofBMp
0. 095 mml)oto yi e as a &,roscom
6 8@ 92@ (IWMIE

solid.1H NVR (CD30 ; 011\#90%/}/}22) 57701 JfagHJ-2H8 4
I(—Iz, 2H, Ar H2')' andﬂg\lr )9 71(0d &Hl’gaﬂ,ﬂﬂs”’ziis(dAH—@éHgaﬁ Aaba)d 6. O?d
m 1H, 112"); 5 Jz. 17 3, Hz, 1H 4.
J= 10.5 Hz, 111, H3b")! 05, , E"} igz’( AL AR “d‘%’ﬁgt 1(7_‘? “22}19‘“%2
1H, 113b'); 4.45 (m 411, "112, Hs an@iAﬁiM '6.98 (17— @déﬂz A2 andGAHE KB, 70 (b,

118); %—7821 Iézszﬂ b1z QR I8H5") 203 (921, Mam):4H3 (Mﬂrﬁﬁd{)%s)(m 131, ﬁ@”)(smo &L} 147 CH2) ;

b5t 5l D k8 S e, PG e o Q05T o2 M

Ar ¢C4"; 4188m SH, EX3; 3.484 .39, 0U);'3;21 184H5HS)CR97: (m1 31 AACH%IQGB (s; 3HL30-CHa); Aﬁ@(‘l‘m" and
érz 6" ;2Hlﬁ§C’g)62 5&3 34, §2’1EH§ 2. 653(2 13H1i 81’5C9[B 1°§4le321{_ @1‘85; 148 @'ﬁ'@ 1@9215 H43@‘)'81 55%h; 2
31. 9 éﬁ"H7)’2’92525 61(533"‘ 2756Hg, M@i?ﬁ’“tﬂ‘?‘ &S, +(‘T)'m/z Wﬁéﬁé’%% Q%EIP‘M’?] WS] HRMS) caleft for
545. 4 (C1PRQIGO.p BR(| 3953 BdiNBOGd3cd for C27HAI N6O6 545. 3088 found 545. 3073.

170. MNet hyl

(2S, 5S M) @SARI-YAllyD3-pzh-BOH Doy henthypxysarbdxamdedi(glianidnbit-gbyctBoe O- t | aza
- 400, 1QydiboinotRep@gcanoat e hydrochl oride (88)

The title compound was synthesized using the general N-Boc deprotection
procedure (Procedure A), from 28 (81 mg, 0.105 mmol) giving 69 as a
highly hydroscopic solid (43 mg, 0.079 mmol, 75%). Mp 203-208°C. 'H
NMR (CD;0D, 300 MHz): 6 7.88 (m, 2H, ArH1” and ArH8”); 7.62 (m, 2H,
ArH4” and ArH5”); 7.36 (m, 4H, ArH3” and ArH6” and ArH2” and
ArH77); 5.72 (m, 1H, H2"); 5.06 (m, 2H, H3); 4.46 (dd, /=54, 8.4 Hz, 1H,
H2); 4.39 (d, J= 6.3 Hz, 2H, OCH,-H9"); 4.31 (m, 1H, H5); 4.19 (m, 1H,
H9”); 3.68 (s, 3H, OCH,); 3.17 (bs, 2H, H8); 2.51 (m, Hz, 2H, H1°); 1.79 (m, 2H, H7); 1.64 (m, 2H, H6). *C NMR
(CD;0D, 75 MHz): 8 174.1, C4; 172.9, C1; 158.4, 5-NCO,; 146.3, ArC8a” and ArC9a”; 142.4, ArC4a and ArC4b;
30 134.1, C2’; 129.1, ArCH3” and ArCH6”; 128.0, ArCH2” and ArCH7”; 126.6, ArCH4” and ArCH5”; 120.8,
ArCH1” and ArCHS8”; 118.9, C3’; 67.9, CH,-C9”; 55.8, C9”; 53.4, C2; 52.8, OCHj3; 51.1, C5; 42.0, C8; 36.8, C1’;
30.5, H7; 26.3, H6. Mass Spectrum (ES, +ve) m/z 508 (100%) [M']. HRMS calcd for C,;H34NsO5 508.2526, found
508.2570.




\-oThe title conpound was synt hesi zed using the general N Boc deprotection
i ""procedure (Procedure A), from85 (40 ng, 0.054 mml) to yield 88 (11 ng,
50.019 mmol, 35% as a highly hydroscopic yellow solid.1H NVMR (CD3013, O
-300 MHz): 8 7.10 (bs, 2H, ArH2" and ArH6"); 6.79 (bs, 2H, Ar113" and ,
H3COOC'ArH5"); 6.00 (m 111, H2"); 5.72 (m 111, H2'); 5.16 (m 411, H3"
and H3'); 4.40 (m 511, H2, H5, H8 and HI "); 3.65 (s,
3H, OCH3); 3.00 (m 4H, H1' 4"(and 114"); 2.49 (bs, 2H, ArCH2); 1.87 (s,
3H, H11); 1.36 (m 611, H1", H2" NH 10gpd H3"). 13C NWR (CD30D, 75 MHz): 6

174.2, C4; 174.1, Cl11; 173.6, d; " HNNH3+d -173. 2, C7;: 159.4,
ﬁ; Clailg'l' _ ﬂa@&g‘tzs @N@ml]yl—%%z:ﬁS (992‘,"' ﬂuolgh%ln%thy%cgg%%g‘ n()j Sﬁﬁugl;('iino)lﬁgxogctaﬁg)‘jrawz and

C2: 54. W““E%‘”“%%“@ 08 52 4, OCH3: 42.2, C4": 37.6, ArCH2: 36.6, Cl':
32.5 C2": 20.5 C3": 23.6 C ectr.u

545.3 (1009 [M]. HRVE_gal cd e“aﬁﬁ’?‘fi‘ﬁ‘iﬁéb%/‘q‘gige ‘ﬁﬁ‘éfhe#%uhadN?E%g‘)é’f%"é“"“
15( 7S, 10S, [13S, 4E/ ) - Li3{ Acpt ani reredute @rpeqdera A isitierdd [81bmg, 0.105 mmol) giving 70 (27 mg,

tit 31/121 Bhél i a a-g- met hc,5ar h)h(ﬁr}h&ﬂd%?%@shaglééﬁylﬁ/:dﬁﬁrgc sohggMp 176- 182°C ‘H NMR
, o daphane- 4- ene rochl ori de | .
(Lap (o SRnBRS S Y Eo8e S50t SR A Se et e

conpound s Bsypt hesi zed
(Procedure A), (from 86 (86 Ny, (m)2H,2ArHWDAny Ard5Y;i 7634 dmB4H, (4603 nad Avkle”0ad Amno| |

819 as a hi y hygﬁosm)m c yaﬂ!iAﬁ-Y"z‘”)S‘g%gn ﬁ)khyg/@OE@%{%;EOp% (d%)fllg(pg'}

MHz): 8 10. 3;% g
(m 2H, H4MndNI%): 4.80 (m %ZiHPH%“iidiJ 1248 HhP 1@3»4@2(@51 JI5):3H9

0C103) ;(m311£2{9(m 6234131, BdH)); 3.3 @9 21,A8);2152,(mHE), H13; B2 (ipH,2H73;, 1.681h4)H, H). BO

155 5 e RReb ety YAl e bF e S0 s BB 2) aoch g WRosB
172. 5, AG4N@m ARG 03441, CT1 129.1] BECHST asiBALH6™E 124 TUArCHZ3 hnd] AR ”;3126.1.- AXCE#and nd

é7ABCHGArCIJ;§3’1lib,9 S&H1149 A%cHEDI19. @)?c% G7.9 JcHNCoA 55 4 1@ 553 s 1 ABSE DN ds 3 A, %

N 57,5 3: 10: 42 1 CA™: 339 4;
S50 s sl e S s s P T b B e ot o
+vapm 5052560, 4ound 508.2574,
Methyl (2R,5R)-2-allyl-3-aza-5-(9 H-9-fluorenylmethyloxycarboxamido)-8-(guanidino)-4-oxooctanoate
hydrochloride (71)

The title compound was synthesized using the general N-Boc deprotection
procedure (Procedure A), from 39 (80 mg, 0.10 mmol) to yield 71 as a
highly hydroscopic white solid (45 mg, 0.083 mmol, 80%). '"H NMR
(CD50D, 500 MHz): 8 7.61 (d, J= 7.5 Hz, 2H, ArH1” and ArH8”); 7.47 (d

>

0 o]
J/ J= 8.5 Hz, 2H, ArH4” and ArH5”); 7.20 (t, J = 7.5 Hz, 2H, ArH3” and
8
H/I/"\I\ ArH6); 7.12 (t, J= 7.5 Hz, 2H, ArH2” and ArH7”); 5.58 (m, 1H, H2);
HN™ “NHz*Cr 4.93 (d,J=17.0 Hz, 1H, H3,’); 4.87 (d, J= 10.0 Hz, 1H, H3,’); 4.28 (dd, J

25  =6.0,8.0 Hz, 1H, H2); 4.20 (d, /= 7.0 Hz, 2H, OCH,-H9”); 4.03 (t,J = 7.0 Hz, 1H, H5); 3.99 (t, J= 7.0 Hz; 1H,
H9”); 3.51 (s, 3H, OCH3); 3.01 (bs, 2H, H8); 2.34 (m, 2H, H1’); 1.64 (bs, 2H, H7); 1.47 (bs, 2H, H6). *C NMR
(CD;0D, 75 MHz):  174.1, C4; 173.1, C1; 158.4, CN3; 158.2, 5-NCO,; 145.1, ArC8a” and ArC9a”; 142.4, ArC4a
and ArC4b; 133.9, C2’; 128.6, ArCH3” and ArCH6”; 128.0, ArCH2” and ArCH7”; 126.0, ArCH4” and ArCH5”;
120.8, ArCH1” and ArCHS8”; 118.8, C3’; 67.9, CH,-C9”; 55.6, C9”; 53.6, C2; 52.7, OCHj3; 49.3, C5; 42.1, C8; 36.7,

30 C1°;304, C7;26.2, C6. Mass Spectrum (ES, +ve) m/z 508 (45%) [M']. HRMS calcd for Cy;H3,N5O5 508.2560,
found 508.2592.



(100% [M]. HRMB calcd for C251137N606 517.2775, found 517.2765.

(S)-2-Am no- 3- (4-i odophenyl ) propanoic acid (92) 30To a sol ution

(5) - 2- am no- 3- phenyl propanoic acid 91 (4.01 g, 24.3 mol) in acetic acid
(22 m.) was added sulfuric acid (2.9 nL, 5.14 mol ), iodine (2.47 g, 4.7
mml ) and sodiumiodate (1.02 g, 5.14 mol ). The m xture was heated to 70C
and allowed to stir at this tenperature for 16 h before an additional
portion of sodiumiodate (1.02 g, 5.14 mvl) was added. The reaction was
left for a further 0--OH 2 h before beigg concentrated, dissolved in

met hanol (20 nL) and treated with NaOH (60 nL). The 35mi xture was left to
preci pi {RimG ©lks)! Qfall%ﬂ}@az?ﬁdlﬁ ﬁﬁ’drleﬂyhﬁ’e% ‘&ﬁc’ aFo@itia R gl anRirdof2-IkdobebaR0l 1 d WaS
filtered by vacuumftiltration to yiel e title conpound (7.07 g, 24.3
mol , 19¥84chigde 78 nk sol i d, which had spectral data in 171. agreement

with that reported. 93 [a] D21
261-262C) 93111 NVR ( CD30D, 3001]11?44§ mﬁ?“?Yasﬁﬁ“%%mdé” g"’““iﬁ%&":ﬂ?’r"t@““c’i‘
ArH6'); 7.0 (d, J= 8.4 He, wrocAéWProead@reAm@gw (9% rze. PdeimoYe yigld 2 as2. 2 Hz,
lljé%)) Bi\/ﬁg ! d, 0J=,5.4, ¥\) thrlﬂhjyITLZ?g owﬁte%ggxzidng dgﬁlZnn?ol 5]1%>gmm 1:-! ;

: - Z cal ¢
for” COFI DI 2 1.%34 f olnd 2‘5&’3%%‘@“&%%?/&/7679#‘1 921550 00 s KR, 72
(2S) - 2- am no- 3{( 4-i odophenyl ) pmopia ekt endyudisychisar, Ve €.2(H2.H, R asoAtithon of
92 (2.00 g, &-87 nmol) in MO t, t5i | (2
m.) and the rlesulting sol uti onH/5\/(\)/;(12‘7131}%HQ gogﬁéa%dqggﬁgﬂa(rﬁqﬁfl?%% dd?
equi | i brat fg Y& ®T. The reactiGizwds Haap bt @t/seh ¢ 18 dfyHed &4 HdvbTub Stho
yi €lod tHne 11, iH2); @ .40 anpoeb.a tz, (28, @GH.H9”H 4 3D (t/yad.¢ HA DYHH5R <. 18 (NHBHD™; 3whist &1,501 i d,

015, Rl BTl R PHE BRI AL b b B BEPBIS W pE MR Lot
MHz) © SMIHDTRI768, C49 E728, QL5 M4, ON; 1582 DNCBAd s METSY and AGEa'; d42.4) Arla uaniiArCApl,

ArH3' ang; "@'ZHEPZS)? Af’C}%3 ax(ddQCHéﬂz@ 03arCh2 9anh*2«\rcri7|”1; 12%*8)Arcﬁ4’849d (A§3H53|'1|20 £CH3) ;
3.23 (dd 1M, H3b).

3 23 (el g sousH i B o B0 0 of it Crad i o 8 o Bne
303.59988.5f Gl bel3, 8OMBOROctruldHES) yie) (2P R5%GALDL BT 9 06035) (Sbdiinp didypdiginyinidplr BREMBOat e

(94) 1@1’19(1&@29‘][3%;bogbggg609f’§un(1%%2 58, 6.80 mol) in 10% HC1 (10 nL) at 0C was
added 4M sodi um acet at e (115 nm) and the resulting reaction was allowed to

stir whitdiii (23%u)-b- tml@iokﬁgnzwggE;mo&ca%ys@mmﬁx&iuﬂlﬁetﬂm Gkdoxi@Roadded and the
reaction allowed to proceed with vi g orougT h{rlng ?ter 1 h the product
was col | ected by vacuum fil trat i®SHOmFPEE aydrechlorife ?)hyl acetate (30 nL) and

vvashed t3h 02M sodi um bi car bon i was dried
and evsgér ated to yield the ti tﬁiielgtﬁt% 'ﬁ%’ﬁl@d%gé%t%&%dQJ%%%ﬁgneL@(’%rof%% as a
V\/m te lid. |vp 118- 120C. [ &Y D2 Perrgptign qrecedugp ( rocemegiafmmﬁl NifRme.eoe 1ol 300

2H yRIdM3 (92akpgl0. A tBol) 7994 asBAvhitélsolid MBLed-11eC. 'BH,
5260 p oMl € Gy Maggit sl 0 8 5%,
1H, H3b); 9©H( sy 3H, @ TR S2ESPETI T andA(); T:6de) J B 2 HBAH, AFBU%d
[MT]. HRVEcal cd” OP G 2H 11348, DRY s - BQlﬁﬁdzrﬁéﬁisgﬂanlArH%Bb\@tszA) 2H,
(285) - 2-acetan do- 3-(dytri mey pyl itrgznn%ld%%nyl ”)&r Opar%%aﬁzez Ar 2’ and ArH6’); 6.73
(d, J = 8.4 Hz, 2H, ArH3’ and ArH5’); 5.94 (m, 1H, H2”); 5.28 (d, J =
17.3 Hz, 1H, H3,”); 5.16 (d, J= 10.5 Hz, 1H, H3;”); 4.62 (dt, J = 5.0, 8.8 Hz, 1H, H5); 4.33 (m, 4H, H1’ and OCH,-
H9); 4.19 (t, J= 6.7 Hz, 1H, H9™); 4.07 (dd, J= 5.1, 8.0 Hz, 1H, H2); 3.70 (s, 3H, OCH3); 3.11 (m, 2H, H9); 2.90
(m, 2H, ArCH,); 1.60 (m, 4H, H6 and H7); 1.33 (m, 2H, H8). *C NMR (CD,0D, 75 MHz): § 174.2, C4; 173.2, CI;
30 158.1, NCO,; 145.1, ArC4’; 145.0, ArC8a™ and ArC9a™; 142.4, ArC4a™ and ArC4b™’; 134.7, C27; 131.1, ArCH2’
and ArCH6’; 129.8, ArCH3”’ and ArCH6™’; 128.7, ArCH2”’ and ArCH7”’; 128.7, ArCH1”” and ArCHS8”’; 128.1,
ArCH4” and ArCH5™; 120.8, ArC1’; 117.3, C3’; 115.6, ArCH3’ and ArCHS5’; 69.6, CH,-C9"’; 68.0, C17; 56.1,
C5; 55.2, C2; 55.1, OCHs; 52.8, C9”; 40.5, C9; 37.3, ArCHy; 32.6, C6; 28.1, C8; 23.6, C7. Mass Spectrum (ES,
+ve) m/z 586.3 (100%) [M"]. HRMS calcd for C34HoN3O¢ 586.2917, found 586.2935.

ArHB an )6 5 9?‘"'(
3H, OCHS)/O 11 dcﬂ b

NHg*Cr



A solution of 94 (590 ng, 1.7 mmol ), hexanethyl di stannane (781 ng, 2.38
nml ), palladiumacetate (20 ng, 0.085 nmmol ), and triphenyl phosphi ne (45
ng, 0.17 mmol) in toluene (7 m.) was flushed with nitrogen for 15 m nutes
and then heated at 100C for 30 min under N2. The brown m xture was filtered
t hrough a short pad of silica, diluted with diethyl ether (40 nL) and
washed twice with water. The organic |ayer was dried and evaporated to
yield the title conmpound (497 ng, 1.29 nmol, 76% as a clear oil. [a] D27
+13.7 (c. 0.3, CHC13).11l NWR (CDC13, 380 M—Iz) 8 7.41 (d, J= 7.5 Hz, 211,
ArH2 and ArH6'); 7.07 (d, J= 7.8 Hz, 2H, ArH3'" and ArH5'); 6. 25 (d, J=17.8
Hz, . .7, 14. 1
i 1H M’él'ﬁ'}HS 1)(2&‘5.5‘?2 X(-{ﬂggl}ﬂekg%@ aﬁm?ozs z(z§-'5 (§H9 ﬂ%;‘: %ﬁmetl%rl&ica@ﬁoqami& O3]

0. 27 (toxoeﬂna@?tedlymchl@lqe(%h(0113) 3) I\/ass Spectrum (CI +ve) m z 386(50%

MH 8 Q9 M Sn 112
E Sn ]1 12 %g /%Jggx?/a ntlg alzegg;im%ﬂ}es%&?;a ?\K]%o?g Qrcvézr (hn )ﬂrocec%re (grocegure 8 %’ %15\'9? mg,
(2S) - 2- ?ﬁg am do- 3- ( 4- [ 9- ant hr acklly mmoh eryeld Z4i#iopm AGamemok 6389) ayy wiote saliddvip of

95 (192 pg, 0.50 nmol), 9-br @mﬁ%bhésa@@ﬂilm%é dﬂJsoo(M 5”?“7@'(&1/ I?@'}izaﬁi um
acetate (6 ng, 0.025 mmol), and tri- otolgphos hi ne % m”r,lol) in
DVF (2 s flushed h N2 FAHTT B8R AHS PR e]a‘t7e%j %8H E“aﬁ‘&méflfo)med to
stir for . Tge 5r errc wasy. Wi, 0+ ed Hei2HhAdiBEhityArHet her9 (¢,26- 7 )z, amd

washed with watef ( 20 di.ied . an C N was
L e T L i R st
to yield th® titl écénpound 33dr¥g= ‘bg% YD} andy iy’ )idsd6 4. I&sﬁﬁéé 28144, J‘
[a] 027 +66.9 (c. O. CHCl 3)10 1HNMR £DCES,); SQ@(d\i’HZ% 1.2,80.8H48H(83, )14'53 (m,

ArHL10"): 8.03 (dd, J H Ar nd 3 6,
9.0 Hz, 2H ArHg" anuHal\?'Hl ): 15‘%” ﬂé 37&6“‘;%”{1 6&#6%&&?‘1%’9 1(}1;913 %9
Ar 2" el AHRIT3.67 @, 3L AEHD)3005m 201 (Ia)fzg(t(mms AGHL)SINS AP Hsan@m 3 (IEIHZHHZ)

3.79 3 ; 2 an 6.
3. I(—Iz H3). 1*(’5leﬁiﬁ:hliiioD312§Rm(z}]'@174]4-05f 173.3,3; Bs. h"zrqc%tifs bﬁé%ztc | 858! Aregad d=

+ 398
(1009 et 142|4Rf§1§4i‘,af“t€‘d‘r?‘8’r tijgf.ﬁ%Nt%%@?Hi@?@Ar%uﬁ%P %Q‘?C}?\’{’%d Aﬂﬁi{%yl
(29p- 2-1ag etaa0i 1t0and AfCHT 91 Iphie AsTH 1hraadydGHS e 1Py 2) aCHpa asiaAr€HE 38 20.9, Ar6 D] LIT.BON
of 95 (99,4 ArLQﬁG{%HHIPM"@% Qﬁ%@p)@?@%‘; @56’& 55]29€2 @El;]o HZ“ n;ﬂ?) ). 40.4, C9;

pal | adi um acet ate , and 't |8

0. 067 i Adh{HL AZ-HIVE; ?(72 A §3-Ovds- MPS&%@WW&EE?HVNZWW 71‘:‘9 ¢ iH&P{ISW@&’c@H to
70C andat,ad, )Noowesde. 2907, Fbund 5d6202516 h. The reaction was diluted with diethyl
ether (20 nL) and washed with water (5x 20 nlL), dried and evaporated. The
crude PMaighli S, 5WB% (dpuliylofyibexckylp§-atd-HON-Cibdlovamine iy amhb agridopBguinidi¢-4<t 0Ac/ hexane
thep S%WQMOMM&QMMW(@ the title conmpound (157 ng, 0.40 mmol, 59% as a
clear orl. [a]D2 94. 6 . 0.1, CHC13). 1H NMR (CDC13, 300 MHz): 8 8.77
(d, J= 9.0 Hz, 1H ArH4"); 8.71 (d, J= 8.1 Hz, 1H, ArH3"); 7.89 (m 2H,
ArH1" an ,ArHlO) 7.61 (m 5H, ArH7", ArH6", ArH5", ArH2" and ArH1"); 7.48
(d, J=8 3 2H, ArH2' and Ar H6¢ )title 7cozpound, wak= syhthisideid , usidll, thA\r gdBeralaWeBoc
ArH5'):(6.25 (d, J= 7.5 Hz, 111 I q;q;ts)
3.30 (d% =25 7 13.8 H E tctlong)r&gduﬁerf%’rgéela(m A;)ﬁ‘om%7 16% n({fs(’) 06%%0
i) 9. e La. S, OOCHBY Vs VSRR (35 mh -G8 s dg o 3 oo Dlpok -G 1]
HRVS (El) C@I?Cdjf\clﬂ-i 4@@3 38R 80D f300MH3% 7.168@0 J = 7.5 Hz, 2H, ArHI” and

/ofﬁ : N\fol/ ArH8™); 7.64 (d, J = 8.1 Hz, 2H, ArH4™ and ArH5""); 7.38 (t, J = 6.9
\L Hz, 2H, ArH3™ and ArH6™); 7.37 (m, 2H, ArH2”* and ATH7™); 7.04

NH (d, J= 8.4 Hz, 2H, ArH2’ and ArH6’); 6.72 (d, J = 8.4 Hz, 2H, ArH3’

HN” ~NHz*Cr and ArHS5"); 5.92 (m, 1H, H2"); 5.28 (d, /= 17.1, 1H, H3,”); 5.16 (d, J

30 =108 Hz, 1H, H3,"); 4.61 (dd, J = 5.1, 9.0 Hz, 1H, H2); 4.32 (m, 4H, H1” and OCH,-H9™); 4.18 (m, 1H, H5);
4.09 (m, 1H, H9); 3.69 (s, 3H, OCHy); 3.09 (m, 2H, H8); 2.91 (m, 2H, ArCH,); 1.62 (m, 2H, H6); 1.51 (m, 2H,
H7). *C NMR (CD;0D. 75 MHz): § 172.0, C4; 171.8, C1 156.8, CNs; 156.6, ArC4’; 155.9, NCO,; 143.8, ArC8a™
and ArC9a™; 140.8, ArC4a™ and ArC4b™; 135.5, C2”; 130.1, ArC1’; 129.6, ArCH4™ and ArCH5™; 127.7,
ArCH2” and ArCHT’; 127.2, ArCH1"” and ArCHS””; 125.4, ArCH3™ and ArCH6™’; 120.2, ArCH2’ and ArCH6’;
35  117.3, C3”; 114.3, ArCH3’ and ArCH5’; 68.0, C17; 65.8, CH,-C9”’; 59.3, C9”; 54.0, C5; 52.0, OCHj; 46.7, C2;



(2S)-2- Acet am do- 3- (4-[ 9-ant hracenyl | phenyl ) propanoic acid (97) 4" To a
solution of 96 (80 ng, 0.20 mmol) in THF/ water, 2:1 (3 nL) was added

| i t hi um hydr oxi de nonohydrate (17 ng, 0.40 mmol) and the resulting
suspension was allowed to stir for 16 h. The reaction m xture was dil uted
with water (30 nL) and the THF was renoved by evaporation. The aqueous

| ayer was washed with DCM (40 nL) to renpbve unreacted starting material.
The aqueous phase was acidified with 10% HCL and the resulting precipitate
was extracted with DCM (3 x 40 nL). Thgcombined organics were dried and
evaporated to yield the title conpound 69 ny, 0.18 muol, 90% as a white
sol id. 403, CF36.1AAHRD; 221 d CAIMP, C7. Mags Fueddtuin, (EB,. 27%) (1, 61416 (160%) [NF]. HRMIS ¢did)i;for

5. 00 (n@;y&‘ HolRh 207, @@dgmoog 4.8, 12.9 Hz, 1H, H3a): 3.26 (dd, J= 6.3,
14. 4 H,’ ﬁs .07 (s, 3H, COCH3). Mass Spectrum (ES, +ve) mfz 383

(70% [Mkti}l (ZJ'EBWE(ﬁﬂiyﬁﬁybﬁeﬂ&l)-@%wmﬂﬁﬁéyﬂqﬁﬁ@lcmfbmMu&ﬁﬁﬂ)—4-

2S)-2- Acet a enant hrenyl ] phenyl ) propanoic acid (99) To a
(29)- a,g,g%%ﬁgmﬂr[ﬂe A yl 1 pheny! ) prop (99)

sol uti oR "o 1 nmmol) in TH/ water, 2:1 (9 nL) was added

l'i t hi um Hy&ir oxi de nonohydrat e (26, g ,co,gpoqumn)hegmugl&qherg@&%wag

suspension was allowed to stir for 16 reaction m xture was dil uted
with waber~(30 n) and the THF \fééi§°‘F°é‘ﬁ‘bR7%°adWP‘8’“éV&6‘brﬁa’f‘u66F?3 men&  GEndbias
| ayer wa shed with [ 10 my)eldtm (F4@iD 883U B8 Yo a S $olid Ylpriae- erst@le

The aqueo has@ was acix ‘ Mﬁ%&{%%ﬁ%& n§7 5&8]%} hﬁl%g;,leggpl tate

was extrac®ed; ed ‘organi ¢s wer’e

evapor ated 5o Vi elld ﬁhe tit c BN 7Y (@52 rHY). 2 AgT); 735%4%@%3”\’Ah| te
§0|7i1d-(dl\/bj12g-ll?£ -NL{a]EADZHzagi 16, A ankitaQird?) 1711MB/BH=(SGD3ZOA By, 309 Miz) . 8
) . J= r r

1H, ArHL"): 7.76 (s )\lH Ar HlO )A’Hg) g%gfdni %?—t“ &szﬁwj’ %‘ﬁé‘kg’ %\?ié’ Yﬁm
and ArHL"): 7.32 (M MH'Chr' H) ;584 W € ddl, 15H%):5,2194,0 =H9.8 HLHH, HBY); 4.4 @9

dd, J i el , 1.95
( H7H4H§ a3y ﬁzgzm gﬂxghclt }ﬁdr?@{)fﬁ Ho3 )01308((1‘1:1le G )83 39 131131 5ch§25 3, I—}%% dﬁflid .

E:ZSngﬁe%(%@ ,}:&5@ 1.6% aHggglf%QEzH H ). ! CNMR(CD})D 75'MHz): 51'719 C4;171.8,Cl1
(21Al 1 wsmgy:i\Q 1154.4,-A:S) - 135 it hak.e ir@sayl 0 Xycoac;ati. ¢, AaC4att agd Al .a3tad”; To a

sol uti napt.hal .( 3. l,,) N0p)54: 35
>l 1199 Plardr o  She Rl DRALLA (1200 by OATIRI) LANSE0 00T d,
mol ) . AFE837T e ir€faTy 126 k AGPHR’ e ArGBG léa3;ﬁ3 ,rléHlfxCW tapd féllCHﬁrﬁfhb Cﬂ’<’3165 16 h
before cbﬁid@g o3l te¥,86lp, cfsomgentﬁaneﬂ AN 30t 301, e fD @aabydn aurs MR QR cfrdtd

ol (dEb B %ﬂﬁw@ﬁ RIS Cnelrocloge it (TR or o F o cher
e s G R R el ﬁ“*’?“é*%"@%‘%???““%%%‘&%

aci di flhE@PPWIWFh 3M HC1. The aci di f| ed sol ution was extract ed vvi th DCM
dried before 25being evaporated to dr ess to i el he ti ound (825
my, 2.15 nmol ,=61% as a Vi s%ﬁ‘ge?’&p? Vg e ‘&%)é‘f‘i%eneréld% te%“’“? 96
(m 2H, ArH); 74 m 2H, Agsrb¢)eaure7(Pﬂ>6ed(1mA)8“id;n2AK&4)mg 61 166m¢lnto yitH, 77|(-12h)g, 4 94

2H, H3"); 4.61 op ol B7%Ydsla ¢ oopiC so
Nbs_ Shevtriin (G bt 7 S5 uiheb “3/31; rhfnilontal ool

M
cal cd for H2Cb04 385. 1398W0M J149EaxH, ArH2” andAr 6 8]7@” 8.0
H4C00C "2 N/“\/N\HANJ\ Hz, 2H, ArH3™ and ArH5™); 6.05 (m, 1H, H2"”); 5.73 (m, 1H, H2’); 5.39 (d,
z H 11

o J=17.0 Hz, 1H, H3”); 5.24 (d, /= 10.5 Hz, 1H, H3"”); 5.08 (d, /= 17.0 Hz,
4" 1H, H3’); 5.04 (d, /= 10.0 Hz, 1H, H3"); 4.52 (d, /= 5.5 Hz, 2H, H1"”); 4.44
NH3*Cr (m, 2H, H2 and H5); 4.15 (d, J= 6.5 Hz, 1H, H8); 3.69 (s, 3H, OCHj;); 2.92
30 (m,2H, H1’); 2.83 (bs, 2H, H4”); 2.54 (m, 2H, ArCH,); 1.93 (s, 3H, H11); 1.74 (bs, 2H, H1”); 1.50 (bs, 2H, H2");
1.00 (bs, 2H, H3”). *C NMR (CD;0D, 75 MHz): 6 174.3, C7; 173.7, C1; 173.2, C4; 173.1, C10; 158.8, ArC4™;
134.8, C2’; 134.5, C27”; 131.3, ArCH2” and ArCH6’”’; 129.9, ArC1°*; 118.4, C3’; 117.5, C3””; 115.8, ArCH3™
and ArCH5™’; 69.8, C17”; 57.6, C5; 54.2, OCHj3; 53.8, C8; 52.7, C2; 40.3, C4’; 37.4, ArCH,; 36.4, C1’; 31.7, C1”;
28.0, C3”; 23.5, C11; 22.4, C2”. Mass Spectrum (ES, +ve) m/z 503.7 (100%) [M']. HRMS calcd for C,sH3oN,O
35  503.2870, found 503.2881.




(2' Benzyl oxy-[1, 11- (S) - bi napht hal en- 2-yl oxy) -acetic acid (102) 30To a
solution of 1,1'-(S)-binapthol (500 ng, 1.75 mmol) and K2CO3 (300 ng, 2.18
mmol) in acetone (6 nlL) was added dropw se, benzyl bromde (0.21 nmL, 1.75
mol ). The resulting m xture was heated at reflux with stirring for 16 h
before being filtered, COOH concentrated and dissol ved in anhydrous MeOH (5
m.). To this solution was added K2CO3 (2.4 g, 17.4 mmol) and bronpacetic
acid (740 g, 5.25 rnnol). This m xture was 35heated at reflux for a further
3 h before evaporation to dryness and gisssolution in water (50 rnL). The
aqueous | ayer was then washed with diethyl ether (3 x 30 nL) before

aci di f i Mathyl@?s,38885R8-8detakiilo-2-aMyle9-E il pXypleaahy13-61(41amineb ufyd)3,6-diFz4-4,7-doxon@an@t: Wi t h
DCM dr,;)@q,cfag,f,&r(@s)bel ng evaporated to dryness to yield the title conpound

(218 ng, 0.50 29% as a viscous yellowoil. I'HNW (CDC13, 300 MHz):
8 10.30 (bs, 1H, ;7. 85Thdftle édﬂlpoﬂd'dhl)as syithésfred Wling tha EbnerAirpricedude. (BBcehidB, |
J= 12.6 Hz, 2H, 'CH -too ctrum
(<, +ve) rﬂz 435 % M—I—ﬁ? s ‘°“°f2537?4m#@78ﬁ9§"8 %gyd\%ggs}ﬁx ‘ound
435.158151. Lz( 2 - Me 10f16}>m(65)<55b11m&b(hm@u @0 asahighlyyhydrassenq sellogciold. (103)

To a sol utlon o

1 HL' @jjﬁ*rbl N@Q%@%d%@cm@)@om )s7amd1 ﬁ@%z(zﬁoo ng,
2.18 m"rﬁJC)DOCm ce

was a hy 0.
1.75 ol ). heOresuI ﬁﬂﬂma}% i/a?ss%teﬁ%%ll{étm%‘f{? qcljﬁ“f{% %% 03 [ ng
for 16 h before Jbeing filter &8l H2Xrcwrihs 1% B2f); add(d;hlssb?oHeleJHBa’émWZi(doﬂs

MeOH (5 nL). this solutio (Z‘QBH 7 I d
br onoacetic acV#'¢740 g, 5. 297%@9 ﬂsjiglég !)7—44391151]1 HﬁHg{mr%?llqu “for

a further 3 h before evaldrabP¥hot® 3Hr ey 85% 4H| %]SGII‘dtH"i”bﬁ >t o gl AFHP50
). Thesagueoss HiRy 850 Was, iirem washel “onMr [dDgyd MEL) @173 (8 7%6,89; 1M8.), C1;

bef ore g?'&c&e Jﬁghkzod‘cmoﬁék AN L. 13];@9 dzacl'sggﬁﬁ%d 5014 5/?.ﬂi g 9’“ r Xrtc?lgw' th

DCM an ri ore neing evaporat ess 10
conpound0.p2®a., mg 101188/ 1hibIC3’; 318%11%13; @&"vi 1§6611|%6 y%e‘I?III?ov@nélAlCPlﬂ—f WS{EDHB,
300 Mz 2, &; 340, &2m,; §5X%XkE.7, €885 8(s0Y7, bbho.dMold) ¢4°73783870Mrclt36.66438, 11580, 49,

(30, 50 8 s B (T i 085 s L M RGP RS g

358 12043.370,(f&ind §B- ZBEPﬂenyI al lyloxy)-[1, 11-(S) - bi napht hal en- 2-yl oxy) -acetic
acid (104) To a solution of 1,1'-(S)-binapthol (500 ng, 1.75 mmol) and
K2CO3 (Maly! (,SRBS Balwirbi(4-allylexeberaybdé,(teaztSy Cigygnididelet . Wroaspmidecancagd nnany |
brom de (362 ng, 1.84 mmol )nyaelifiae’(®sul ting m xture was heated at refl ux
wWith stirri for 16 h before being filtered, concentrated and

di ssolved in ous MeOHhe Btladohpouddwishyshesignd utingrhe geaesal deRbe depE@Clibnk2 CO3

(2.49, 1 I 34 mTo, d Zler Ori?&gcﬁl (Pr09e9 rgﬁgﬁ 1949 48§1 2(560%1))to ylgit¥l7§asqlhigﬂl5’r e

was heate e urt ore evaporat| on to ryness and

di ssol utd gn | wat er rth)’drosFPIéC sakﬂu@@)mls, 01049 @molnH9%4). 8 AMB(ERRP. AfOtNH2): 8
di et hyl” eyfhef” (3 XW@NrrL befsqd, 6 =29ag] gi, iheat i@ Aavé-t 1 3V, UICk.7 iEhar acist f i ed
sol ution #as ﬁ% ragted wit N, Pis Sj off?m 1th?§1 VAP rﬂ-ﬁﬂ t5°38%3’9e§§ 9% 1y,
HN™ 3 1H, H3,”); 5.23 (dd, J= 1.2, 10.5 Hz, 1H, H3,™); 5.09 (dd, /= 1.2, 16.8 Hz,
HN)\NH;CI' 25  1H,H3,"); 5.06 (d,J = 10.6 Hz, 1H, H3,"); 4.50 (m, 4H, H2” and H2); 4.39
(dd, J=5.7, 8.1 Hz, 1H, H5); 4.26 (dd, J= 4.5, 8.7 Hz, 1H, H8); 3.68 (s, 3H, OCHz); 3.07 (t, /= 7.2 Hz, 2H, H3");
2.94 (m, 2H, ArCH,); 2.54 (m, 2H, H1"); 1.95 (s, 3H, H11); 1.62 (m, 2H, H1); 1.32 (m, 2H, H2”). *C NMR
(CD;OD, 75 MHz):  173.7, C4; 173.6, C11; 173.4, C1; 172.9, C7; 158.8, ArC4”; 158.4, CNy; 134.8, C2”; 134.3,
€2’; 131.2, ArC1”; 130.0, ArCH2”" and ArCH6™"; 118.6, C3’; 117.4, C3™”; 115.7, ArCH3"”" and ArCH5"*;69.8,
30  C1™;57.2, C2; 53.8, CS; 53.8, C8; 52.8, OCHy; 50.1, C3”; 37.7, ArCHy; 36.5, C1°; 29.7, C27; 22.9, C11; 22.3, C1”.
Mass Spectrum (ES, +ve) m/z 531.5 (80%) [M"]. HRMS calcd for Cy6H30N¢Os 531.2931, found 531.2936.

-



yield the title conpound (544 ngy, 1.18 mmol, 67% as a viscous yellow oil.
IH NMR (CDC13, 300 MHz): 8 10.20, COOH, 7.84 (m 4H, ArH); 7.29 (m 4H,
ArH; 7.09 (m 8H ArH); 6.12 (d, J= 15.9 Hz, 1H, H3"); 5.90 (dt, J= 5.7,
15.9 Hz, 1H, H2"); 5.58 (m 2H, H"); 4.49 (Al13q, J= 16.8 Hz, 2H,

CH2- COOH) . Mass Spectrum (Cl, +ve) mlz 117 (100%, 461 (50% [M+H]. HRMVS
calcd for C31112404 460.167460, found 460. 167568.

3012"' - (3- Met hylbut oxy- 11, 11-( S) - bi napht hal en- 2-yl oxyl -acetic acid (105) O
000CH 35 To a solution of 1,1'-(S)-binggthol (500 ng, 1.75 mmol) and K2CGC8
(300 ng, 2.18 mmol) in acetone (6 nlL) was added dropvvi se,

1- br onmog,3 7 I £ heated
at refl uxthg\iﬁilﬂ ‘51813?]% %8'@?3]&%{%&#”%@1‘6@'&%3%ééqg%fit eré dlto oggur?(r(:nte‘)rél{'%gt ed and
di ssol vigdrachorde{§Br ous MeOH (5 nlL). To this solution was added K208 (2.4
g, 17.4 mol) and bronvacet x ur.e was

175. was th&n\washed with d*@t‘ﬂ??on’gé‘}?gWas(S?t&es‘%% “%ﬁ%n g‘b%efl%:?qg} Ig(‘f BEFES i on

with 3M H ) z:h' fi ed modeditrd @rocedars Agtomat6 (83 ahgvd. 1 1mmDOND vield 8@ ab athizhlyr e
bei ng eva : dryness so¥bield t ‘@ﬂn& Mﬁ% I
83% as vl scpusHyel | lllyhgcﬁ’gg gd{;?:%&d?ﬁ&ﬁudmp?pﬂ IQ%%BB&&O-I gn‘ro
(m 4H, /%‘ W NG 4. PnABH %HW (d 469 HanH, 214{3”H| )
1.38 (m o manalmlrﬂsHS ‘004 (@, T, 53Fm6 18, Hiz); 5.8Hdd,5HAS, )7.5 1), 61

(d, J=6.3 HZ 3H HAD") . g’ﬁf[glégﬁ}eﬂsdh'cf”ﬂ% 183%)1}?(% ‘%15512((}99%70W1|H]

HRMS cal cd f 2412704 41 nd” 4
(2' - (3- Phepybagory! oxy) - [ 1, H3(38 (b naphtidHeld 24306k r S8dkt 16 HAZ):d 4 607)

To a sol utl on 4 (213 1o, 1@, 46 mmi))s 71s, Tidfodil B2 o, Merss iagl e dispab bagh, bim on

R oy IR AT LS U oD Byl Eol g et g g B 1

evapor g &1G3. 868 g, ¢10; B¢l d; the, €1; 15868, Aﬂm{iolﬁﬁd (N:8B4/75270 124. navt 13187%
as a V'pﬁéfw 30’?%%”04&'_{2.1&}{6’ 1éﬂ‘§ i%}?@s 0,8} %ﬁf‘%Qde% 6§%7(319’7 56, m2H4H

ArH);

CH2- 00(§2|)53 83&96‘3@?;8 248, OfHly 8.1, &7 éiﬂ Aﬁ?sz?% Ab36.1 26%)25( fi 804 GIpMass vass
Spa6t r Wpeclrich (ESHwe) mBbA. 14@5%)([MQO%ME Mitt]for HIRMB,@ 3B czb3 f, adund31 352704 463. 1909,
15f ound 463. 1915. Benzyl (2S)-2-am no-4-pentenoate hydrochloride (108) To
a sol utMetiyl @6,5§.29)2-ddlylefridrdyldxypentiphop triges @3- kvari@@Gprogy)-47, Beoxnumgkganaare
benzyl a4 6aiilde(s7) ™) was added thionyl chloride (2 inL) and the resulting

m xture was allowed to stir for 16 h before addition of diethyl ether (30
inL) and exfr\,aﬂ) I n Wi th wethefitld 3mpoudPwils)nthedit@ uapUROISerdl AYFRE ddpetSection
U

concentraLd d| with 2M

proce ureCH’rocedure A), from 36 (63 mg, 0.079 mmol) to yield 81 as a highly
ﬁ hydroscopic solid (38 mg, 0.036 mmol, 85%). '"H NMR (CD;0OD, 300 MHz): 6

Tl/\N Wlﬁﬁ 11 7.13(d, J=8.7 Hz, 2H, ArH2” and ArH6™); 6.82 (d, J= 8.7 Hz, 2H, ArH3"”’
© and ArH5); 6.03 (m, 1H, H2™); 5.77 (m, 1H, H2’); 5.36 (dd, J= 1.5, 17.4 Hz,

HN™ 3" 1H, H3,”); 5.22 (dd, J= 1.5, 10.5 Hz, 1H, H3,"); 5.13 (d, J= 18.3 Hz, 1H,
HNZ\NH{CI' H3,%); 5.08 (d, J= 9.6 Hz, 1H, H3,"); 4.49 (m, 3H, H1" and H5); 4.40 (m, 2H,

25  H2and H8); 3.69 (s, 3H, OCH3); 3.18 (m, 2H, H3”); 3.02 (dd, J= 5.7, 13.8 Hz, 1H, ArCHH); 2.82 (dd, J=9.0, 14.1
Hz, 1H, ArCHH); 2.51 (m, 2H, H1°); 1.92 (s, 3H, H11); 1.83 (m, 2H, H1”); 1.64 (m, 2H, H2”). °C NMR (CD;OD,
75 MHz): 6 173.9, C4; 173.5, C11; 173.4, C1; 173.2, C7; 158.8, ArC4’”; 158.4, CN3; 134.9, C27”; 134.2, C2’;
131.2, ArC1"’; 130.3, ArCH2” and ArCH6”’; 117.4, C3’; 116.2, C3””; 115.6, ArCH3”” and ArCH5’; 69.7, C1””;
56.6, C2; 53.8, C5; 53.6, C8; 52.8, OCH3; 50.1, C3”; 36.6, ArCH,; 36.5, C17; 30.3, C2”; 23.0, C11; 22.5, C1”. Mass
30 Spectrum (ES, +ve) m/z 531.1 (100%) [M']. HRMS calcd for CysH3oNgOs 531.2931, found 531.2916.



bi carbonate (20 nL), and extracted with DCM (3 x 30 nL). The conbi ned
organic fractions were dried and acidified wwth 1M HO diethyl ether (2 nl)
and evaporated. The crude product dissolved in a mninmal volunme of MeOH and
precipitated with diethyl ether to yield the title conpound (322 ng, 1.34
mmol, 68% as a white solid. [a]02 -40.6 (c. 0.1, H20). M 186-191C ill
NVR (D20, 300 MHz): 67.28 (m 5H, ArH); 5.51 (m 1H H4); 5.11 25(m 4H, H5
and ArCH2); 4.08 (t, J=5.4 Hz, 1H H2); 2.55 (m 2H, H3). Mass Spectrum
(Cl, +ve) mz 205 (25% [MH]. HRIVIS ¢ggfcd for G 2H 6NO2 206.1181, found
206. 1169. Benzyl

(2S,5R) Mzms-lnl (hyslk £5)-34y13-(4- i Ryl en DI W ARL B[N RBGL eI U I AD-oduRdRardale ( 2, 2,
5,7, 8- FFP Eey% 3, 4- di hydro- 2H 6- chr omenyl sul f onyl )guanl di nol oct anoat e
(109) TW “fc I @ npound was synt heS| sed using the gener al peptide coupling

procedure (Procedure B), fr lggtgdggo %9%9? g’({g h g N—Boc deprotection

(2R) - 2- (9H 2={1 gor eny| net hy oxycar oxam
pent aret hyl - 31%- glr 0- 2H Boccge Grrseipiedi K Og%ﬁpﬁflwlmwﬂé%%@ highlyq
(431 ng, 0O %5 to ajfoﬁ}drol&glcéc%g@ﬂm;O&S%ﬁnoW 1}51311%(@530@ WOMPQ) 5

0 in 7 S 18 RO Al o e,

OH, ArH): 62 OSHH Nh-b arsA@as ()mOIIHIH—IEZ))5596&1(Irﬂ2)1§135NH) 174419:9114m
4H, ArCH2 and K3'); 4.58 (nh3 ,5.161 J /9'9214 1(H”H3 (9%123{ H@éﬁgﬁ(x{i@h 5r. P5
(t, J= 7.2 Hg &H HO"); 3.2 % B % H 7 < zr“(
3H, 5"-Cl13),) 2.52 (m 4H, ‘Fﬁa"( %‘imﬁ )24’(%‘“ §)=43 58(8 e Y% 3133é£§m( OH,
He): 1.69 HY, N&'®. 3 Hzl0 HAHY™:; 205 58 2HnArCBD1?. 5(]-611)2H H1221.9295, 3BHI11R 194 @i, 28H3) .
5Mass r it v, C d N5088
250, 38?8@9 25‘%&5?62 é8§}5~IM%%D§§?75(§Iﬁ%/Q 174N, 113RVB C #2591, Q6o A7 1198

(2S, 5R)A1234’a4 15§3.-Bbddt hé23s Efd- @?4(1212 BCY7:82%% ArEret aig WG Hi 8y EY ol 128 6-
chr omenys-s ul §.0 AarH3EOhg UATH s 690& cf~osv0o0es;anoatsesy 71 ¢8)s2 Ehect;i 30 ieceomnurd,nas

synt he e i.ng,,.t n de tectl [0 ure C),
from 1?&1 §17§&§ & Oﬂg)?fgﬁ ?k 9““‘1“1?{’5% Y ﬁ% BrgO%A’ %%Mﬁ’ Fg%% as a
cr dam §ém3%@dﬁ3u293wo®65311m N H 68C. 1H NI\/R (CDC13, 300 MHz): 8 7.85 (d,
J= 7.8 Hz, 1HN'760/}§)]E J=7.8 Hz, 1H NH); 7.32 (m 511, ArH); 6.33
(m  2HMethy\25.58.8851.3-did-allyloxyppmeyh)-5-(baminolyuiy)-3¢.P-trjeed .19 ipxpupdscanagtes 5 ()
111, 1hd@rocierddd 30 111, H5); 3.16 (m 2H, H8); 3.09 (m 211, H1'); 2.61
(t, J= 6.9 Hz, 211, H4"); 2.56 (s, 3H, 7"-CH3); 2.55 (s, 311, 5"-CH3); 2.09
(s, 3H, 8"-CH3);, 1.78 (t\ J= TheZtliHompGuisll wisk@ithesizetl ugiBe thergenehil N-B4g demmatechipi?) ;

1.54 (m 2’H1 H7); 1.29 ( 6|_f)roc%du>1(e grocegﬁl@kg YRS éﬁ&%cé o4 mn(oﬁ% yléllx @ (%gdng 628

(1009 [Mi-1]. HRMB cal'cdpf for C321- 146N506S 628.
Benzy| 0 0.028 mmol, 55%) as a yellow solid. Mp 186 190C HNMR (CD3OD 500

(2S, 5R, zal lyl- 3 Bza-Mﬁz)(a B50t (b LHL, QWY CR41 i xayA D) 7. B (4, Qrt)l 6188 @y m
(132 575 ﬂﬁém 0 o i O B o o
propy1) - 4/ *jaid 1)11””’),451 (m, 1H, H5); 3.70 (s, 3H, OCH3); 3.28 (m, 6H, H4™,
Ar’-CH, and Ar”-CH,); 2.27 (s, 3H, H11); 1.87 (m, 4H, H1” and H3”);
o 25 1.33(m,2H, H2”). "C NMR (CD;OD, 125 MHz): § 173.9, C7; 173.7, C4;
NH;*C 173.1, C1; 172.0, C10; 158.5, ArC4” and ArC4’; 134.7, C2” and C27;
131.3, ArCH2’ and ArCH6’; 131.1, ArCH2”” and ArCH6””; 130.0, ArC1; 129.8, ArC1°; 117.8, C3”; 117.5,
C3; 115.8, ArCH3’ and ArCH5’; 115.6, ArCH3™ and ArCH5™; 70.0, C17; 69.8, C1; 57.2, C2; 55.2, C5; 53.8,
OCHj; 52.4, C8; 40.7, C4”’; 37.4, Ar-CH,; 37.1, Ar”’-CHy; 31.7, C1”7; 27.9, C37°; 23.2, C11; 22.2, C2”. Mass

30  Spectrum (ES, +ve) m/z 609.7 (100%) [M"]. HRMS calcd for C33H4sN,O; 609.3288, found 609.3301.



The title conmpound was synt hesi sed using the general peptide coupling
procedure (Procedure B), from 110 (200 ng, 0.32 mmol) and

(2R) - 6-tert-but oxycar boxam do- 2- _ _

(9H9-fl uorenyl met hyl oxycar boxani do) hexanoi ¢ acid (151 ng, 0.32 mml) to
afford 111 (202 ng, 0.19 nmmol, 59% as a white solid. M 116C. 1H NMR
(CcbC13, 300 MHz): 8 7.72 (d, J= 7.8 Hz, 2H, ArHl'" and ArH8"); 7.55 (d, J=
7.8 Hz, 211, ArH4" and ArH5"); 7.45 (m 1H, NH); 7.29 (m 1111, ArH); 6.25
(m 3H NH); 5.64 (m 111, H2'); 5.03 3®BM 411, ArCH2, H3"); 4.5? (m 1H,
112); 4.51 (m 111, H5); 4.29 (m 111, H8); 4.20 (m 2H, 0Cl12-H9"); 3.98
(m 1H HO"); 3.18 (m 211, 113"); 3.05 (m 2H, 1112); 2.55 (s, 3H,
7"-CH3); 2.52 (s, 311, 5"-CH3); 2.50 (m 4H, 114" and H1'); 2.03 (s, 311,"
8" - CH3) Mefhxbgs(sﬁ;ffsmﬂllyl $i(4-allzloxy bariz9l)-3,6,9-ti7aka Sr@ [{RMdi-2#3" ) ; 1.67 (m 411, H2

and H10)butokycasd Atidind[uby-4,210%kiooRndePanbate B4} 2" - CH3) . Mass Spectrum (ES,
+ve)n12) 1078 (oﬁmgu[wﬁﬁ] Vet (10009 ] e B 2 811 7N DILS

1078. 5324, found %ay¥8. 5333. ﬂo7a7soluﬁarozgal (56 mg, 0.093 mmol) in DCM (2 mL) was added TFA 2

(2S,5R 8R)-2-all 3; @:‘ 'y 3 n@L)%n(?tﬁe resu 1n£ ;[ng(léutre V\palélgl?o)\(%g f%rstl or%rflI 'Ejhe) solveng&l

, 7, 8- pent anme hyl 3,
di hydr o- 2H 6L\c menyl ona?ﬁimd’éf}a@ﬁaﬁlﬂmnﬁ@?lwﬁswﬁmaﬁcem selx Bk paepaatady e

(112) OThe ti £l Ie frpoun SdENEHON @isthyd 8FerdSd ddGeclc NS aganﬂ%a/Lcu{hkl Gl Gon Y s O
depr ot ed‘ta‘i?%QP R du e ﬁg?q dludge Oieq 11,o0m 111 (202 ny, 19 )12 5nmmoD to
yield 112 (157 ng; 0018 mol €058 Y5EV 4 e r eam oi 1. OI FI NNR(CDC13, 300
MHz): 8 8.00 (49;%_ 7.2 He, PHOX}NH}*Oxa@NNB@Vfor@Beﬂ(yd:b}ﬂthﬁinﬁnﬂmthl prbizhamibi)ss
7.32 (m 511, 06]_6 44 lgm H2 lﬁam trletrhylgémé WZ nk'ﬁandh‘?ﬂ\)[ (2 rﬁlgoﬁlf %lltm%H
2 4 an

ﬁ?ﬁ a%& ﬁrﬂm L02 FoR V3 %‘EW%H? " f%f lém“"j‘m& 138 S<(1V§nt Y31 QVapopatedCH) ;
2.56 (s, H8 BHH5"-CH3); 2. 4w t(lenqrudz Ipkodudf tv3s purBfied by f{ash coBibvh, chivknithgrapBy @i6:1( S,

" 4H, H2"
2?(1 g 10)6¢M3M60ﬁ) 8 %el(i IEHe tlghvomb&)xd as]a I&inf(t{me of]e m%rsg Ij_g é%%gué le ]Igozé fg m 6H 2

x 2. )ange/mlgg s@&elgg nl]lf( ES H NMB)( l?ﬁlz308 7 f@@%bS{ TA-NH); RIS © &Dﬁd IHor
CA3I5L66NAD9.88 85 BHAGHD, addoune 3664 d6b57.6 A5 Meiy! 6.84 (m 2H, ArH3" and ArH5); 6.72 (d, J

(2S,5R) = 32%1‘} &, Al @y Renzy Ly, ﬁHaﬂl)nc?oz?‘(mafﬁ Wb (st et Hg) SRLATE Y 1H4 di
hydro-211

H3,77); 5.26 (d, /= 10.5 Hz, 1H, H3,”); 5.11 (m, 2H, H3’); 4.52 (m, SH, H2, HS5, H8 and H2); 3.74/3.70 (s, 3H,

OCHj); 3.32 (d,J = 6.7 Hz, 2H, H4”); 2.95 (m, 2H, ArCH,); 2.50 (m, 2H, HI’); 1.97./1.96 (s, 3H, H11); 1.37 (m,

6H, H1”, H2” and H3"); 1.49 (s, 18H, 2 x C(CHy)s). Mass Spectrum (ES, +ve) m/z 745.4 (100%) [MH"]. HRMS
20 calcd for C37Hs;NsOyo 745.4136, found 745.4138.

Methyl (25,5S,8S) -2-allyl-8-(4-allyloxybenzyl)-3,6,9-triaza-5-(4[{V, N-di-tert-
butexycarbonyl}guanidino]butyl)-4,7,10-trioxoundecanoate (85)

To a solution of 25 (41 mg, 0.081 mmol) in DCM (2 mL) was added N-tert-
:\—O butoxycarboxamido (trifluoromethylsulfonylimino)methyl propanamide 35
b 25 mg, 0.089 mmol), triethylamine (0.1 mL). The resulting solution was allowed
E Q ’ to stir for 16 h under N,. The solvent was evaporated and the crude product
)OJ\ was purified by flash column chromatography (15:1, DCM/ MeOH) to yield
H;CO0C" 2 H \H/\H 11  the title compound as a 1:1 mixture of epimers (45 mg, 0.060 mmole, 74%) as
© an orange/yellow solid. Mp 114-118°C. 'H NMR (CDCl;,300 MHz): & 8.26
30 (bs, 1H, NH); 7.08 (t, J = 8.4 Hz, 2H, ArH2” and ArH6’); 6.97 (m, 1H, NH);
ﬁ\oj)\wjl\Nj\o e 6.83 (t, J= 8.4 Hz, 2H, ArH3” and ArH5™); 6.73 (d, J = 8.0 Hz, 1H, NH);
H H 6.57 (t, /= 9.3 Hz, 1H, NH); 6.03 (m, 1H, H2”); 5.66 (m, 1H, H2"); 5.39 (d,
J=17.3 Hz, 1H, H3,””); 5.26 (d, /= 10.1 Hz, 1H, H3,"); 5.10 (m, 2H, H3’); 4.51 (m, 5H, H2, H5, HS and H17);
3.74/3.71 (s, 3H, OCHy); 3.33 (bs, 2H, H4”); 2.96 (m, 2H, H1°); 2.52 (m, 2H, ArCH,); 1.97 (s, 3H, H11); 1.47 (m,
35 6H, H1”, H2” and H3");1.49 (s, 18H, C(CHs);). Mass Spectrum (ES, +ve) m/z 745.2 (100%) [MH"]. HRMS calcd
for C3;Hs7NgO, 745.4136, found 745.4105.

4"



ehromenyl sul f onyl ) guani di nol- 4- oxononanoate (113) 2"The title conpound was
synt hesi zed using the general N-Fnoc deprotecti on procedure
(Procedure C), from67 (295 ng, 0.32 mol) to yield 113 (145 ng, 0.21 mol,
66% as a creamoil. 111 NH220NWR (CDC13, 300 MHz): 8 7.83 (d, J= 7.5 Hz,
111, NH); 7.04 (d, J= 8.4 Hz, 211, ArH2' and ArH6'); 6.81 (d, J= 8.4 Hz,
211, 0 ArH3' and ArH5"); 6.37 (bs, 211, NH); 6.01 (m 111, 142"); 5.30 (m
2H, H3"); 4.68 (dd, J= 7.5, 13.2 Hz, 111, 112); 4.47 (m 211, HP); 4.22 (m
111 115) 3 67 (s, 311, OCH3); 3.07 (rm694H H8 and ArCH2); 2.61 (t, %LG.G
f 5n s, ,
8" - A 2)3%"25/ ZE}g‘f f“é‘r{lﬁ@j’ 8711 -dipgp- %"rﬁ“'@’ﬂ “"’?’i é‘:‘)’tjl”‘ly%fbwl}ewldz'ﬂbutynﬁy 1.50
(m 2H mqmoxycarbz@vl(z@xa-amdw@ X1, Aphe@BincycvsaddSidaiie4eme (865, +ve) nlz 658
(10099 [MH+ 1. HRVB Cg;al cd for C33H48N502S 658. 3274 found 658.3282. 178.
Met hyl To a solution of 26 (75 mg, 0.15 mmol) in DCM (2 mL) was added N-tert-

(2S, 58S, 89)- Sfallyl- 49- anmm@eawamlb&ﬂmy&m&u@ls&fowuna&ﬁme‘inﬁ &oaéﬁe{rﬁlaéwstXyc

b d tyl) -4 10- ct Ga 1 t e oun
Syt hoot set usT b Lhe ﬁréi e e N T S M

from 24 {&5dOiN aﬁ@lOQWaS(aEQ)W@gO stiffof Bth rerdb. JTh¢ whvaftfwes dagohgedtind | e
conmpound (22 Mr_rlzd* 0% 4g'rr?l , R WMe @3S ua“ﬁgﬁﬁﬁ%d\%?gdhlcaummu&%% pﬂthHNVi o
CDC13, 300 . s, "

gnd ArHe"); 7. ) (d, J= 8.4 H%imf%g A Pédsgﬁa%mffpmf%%ﬁﬁmolss (m
8H, ArH"): 6. %2 (d, %Ji 7.2 BiZ%) ag ) orddiel/yell6w dBid.(Mh 1035027C. 2H NMR (CHCI, Nb) MH@ 37
bs, 1H, 1y H )
RTINS 38% lﬁ%ﬁs b it 5 B8 0 520 5y gy o)
OCH3) ; 3.24 (m 2H, ArCH2) FnHIQPJPd li)ABY%W&?H(@(«;Hszmomzy,w) 072
O(s, 3Hm, BHNYE); 206793, AHyH1444, 09H16‘7Xs,, 3H,NS®HM 1.2Hm, 618'H)13, A [0H6M1. 43/IT|:4'(5§218){

i 7451§H83) VERRBRT TGS 9385 7Y Mn&?%) i} Wﬁ%l“f o ke éﬁgf H st

for 7 745, 3601 found 745. 3590. 15Met hyl g ]b )-4.7.10
2 S, 8S triaza-5-(4-[tert-butoxycarboxam do] butyl -
(2925 Bt o s b s BOLET SR T

tve)
al cd

hydrochloride (87)
:\—O The title compound was synthesized using the general N-Boc deprotection
1" procedure (Procedure A), from 84 (71 mg, 0.095 mmol) to yield 87 (43 mg,
Ly 2" 0.074mmol, 78%) as a yellow hydroscopic solid. "H NMR (CD;OD 300
3 )(J)\/ H : jljﬂ\ MHz): § 8;20 (m, 2H, NH x 21,’7 A5(d,J ;8‘.4 Hz, 2H, ArH2 ’”:cmd ArH6);
HsCO0C” 2" H : \”/\” 11 6-87(d,J=8.4 Hz, 2H, ArH3" and ArH5"); 6.03 (m, 1H, H2"); 5.73 (m,
o 1H, H2’); 5.39 (d, J=17.3 Hz, 1H, H3,”"); 5.24 (d, J= 10.5 Hz, 1H, H3,””);
4" 5.12(d, J= 6.0 Hz, 1H, H3,’); 5.05 (d, /= 9.9 Hz, 1H, H3,’); 4.45 (m, 4H,
NH H2, H5 and H17”); 4.17 (dd, J= 4.0, 8.7 Hz, 1H, H8); 3.72 (s, 3H, OCH,);
HN™ "NH;3"Cr 25 2.99 (m, 4H, H1’ and H4”); 2.53 (m, 2H, ArCH,); 1.94 (s, 3H, H11); 1.59 (m,

4H, H2” and H3”); 1.00 (m, 2H, H1”). *C NMR (CD;0D, 75 MHz): § 174.3, C4; 174.0, C11; 173.3, C1; 173.2, C7:

159.0, ArC4™’; 158.5, CN3; 134.9, C2™; 134.5, C2’; 1314, ArC1””; 130.4, ArCH2™ and ArCH6™; 118.6, C3*;

117.5, C3™”; 115.9, ArCH3” and ArCH5”’; 69.8, C17”; 57.5, C2; 54.3, C5; 53.8, C8; 52.7, OCH; 42.1, C4”; 37.5,

ArCHy; 36.4, C1°; 31.9, €27; 29.2, C3”; 23.6, C11; 22.4, C1”. Mass Spectrum (ES, +ve) m/z 545.4 (100%) [M'].
30  HRMS calcd for CyHy NeOs 545.3088, found 545.3073.



The title conmpound was synt hesi sed using the general peptide coupling
procedure (Procedure B), from24 (28 ng, 0.078 mmol) and 99 (15 ng, 0.039
mmol) to afford 115 (14 ng, 0.019 mmol, 50% as a creamsolid. M 132-
020134C. IH NMR (CDC13, 300 MHz): 8 8.76 (d, J= 8.1 Hz, 1H ArH4"); 8.71
ii(d, J= 8.4 Hz, 1H, ArH3'); 7.88 (m 2H ArHLl'" and ArH10"); 7.60 (m -
H3COOC, " 2 -N 5H, ArH7", ArH6'", ArH5'", ArH2'" and ArHL'"); 7.45 (d, J=
7.8 Hz, 2H, ArH2" and ArH6"); 7.33 (d, J= 7.8 Hz, 2H, ArH3" and ArH5");
7.10 (d, J a'r = 8.4 Hz, 1H NH); 6.9416d, J= 8.7 Hz, 1H, NH); 6.74 (d, J=
8.1 Hz, 1H, OyNH 25NH); 5.61 (m 1H, H2'); 5.06 (m 2H H3'); 4.90 (m 1H,
H8) ; 4 Betiyrizs 5B s)nand -hifgxyp@nyiRs-(4SigusdldinoButB)3,6 BerB -4 M 0-@lokouhlidchibhte
3.08 mhy%'ﬂ:hlo:g@;gsﬁ)z 47 (m 2H, H1'); 2.04 (s, 3H, H11); 1.92 (m 2H, i )
1.68 ( 1.48 (m 2H, H2"); 1. 4£2 (s}1 9H, gC(CHB)j) Mass Sgecjrum
ES, +ye) mz % (60% [ WNa] n \ cl.
I(—|RI\/IS cal Z:d for CAlblNAO7 723 Th§;’§§°°glﬁ%ﬁmw SM@% 6527‘%%‘ d %7% rilxg‘}\%]“%epmm 10

(2S, 5R) - 2-al | yl oxyb 1- 8- ( HP* dugg (Propedurp AJ. ?°%f5(4éﬁlgd19§éﬁﬁt°ﬁéﬂbeﬂd&&(w oxyD 3
, 6-di aza- 5- ([ 2, 2, 5 0.019 mmol, 35|%) as a highly hydroscopic yellow solid. IH]I-\I)MR4 (C]7)3%D 00
ent anet hyl 4-4di hydr 6- n no py. - di ox
(F:)tanoate yl]JG/)\ Tge %/it_ 26-'- 3%] );lét/é ﬁe’éﬁ%e&“‘[}é‘% %ﬁéa’é’gfﬁe P88t i de
coupl i n§'3‘§ﬂ(19cé(ﬂ{ur ( roﬁedure“B?”’) 6-pQm, 14,312°8:15. Ty, 104, Hl)rﬁml(t)l Gnt31edd K319
my, 0.13 mml) tp affPord 116 4450m s, HQ}Q%&H&'W ;38%0s, ﬁ?@}%@é&de(ms%'}ﬁ Mp
110C. 1HNMR (

3, 300 M) :
111, NH); 6.1

8 )
(bs, 2H NH); a%‘?’é‘g’)% bfﬁH ﬁ:’cﬁﬂz)s}”é%H 1851 3641, 6N HE 63
(m 1H H2"); 5.35 (dd, J€ 1.abjHI'B 13@PHZR(CD—DDH3MH)Z) 59728 cdd4.1,&F1;47%6,¢10. 5

n s 6 1I n
and +B), 4. *’“’g o e j“ SR E7 8 A A8k BRypade 02U, 00 S L
2.60 (SATCRT 13¢: rge%%”a@ GHE'S 11%¢4C351188-83™; 126.5ACHE™ antl ArCHS470.9,:C12; $T4, (s,

3H, 8"- @-131) 4, Ch; B9, €8; 52.4 008162 bizca” A6, AIB1); 36.8,.A6 36 8C22Ho s HE*) 23 61c BB 1611,
2 X 2" - b Bpectrum (ES, +ve) m/z 545.3 (100%) [M']. HRMS caled for CyyHy NgO, 545.3088, found 545.3066.

15 (75,108,13S,4E/Z)-13-Acetamido-10-(4-[guanidino]butyl)-8,1 1-diaza-7-methoxycarbonyl-2-0xa-9,12-dioxo-
1(1,4)phenylenacyclotetradecaphane-4-ene hydrochloride (89)

0 The title compound was synthesized using the general N-Boc deprotection
4 ' procedure (Procedure A), from 86 (86 mg, 0.12 mmol) to yield 89 (50 mg,
5 o o 0.097 mmol, 81%) as a highly hydroscopic yellow solid. "H NMR (CD;0D,

: N 20 500 MHz): § 10.34 (bs, 1H, NH): .42 (m, 2H, ArH): 7.08 (m. 2H. ArE): 5.97
H3COOC/\N N N/m ) ( 3 s ): ( J ’ )a ( 9 » ),
H o H (m, 2H, H4 and H5); 4.80 (m, SH, H2, H7, H10 and H13); 3.65 (s, 3H, OCH);
. 3.32 (m, 2H, H4); 3.09 (m, 2H, H6); 2.42 (m, 2H, H14); 2.10 (s, 3H,
" NCOCH,); 2.04 (m, 2H, H3"); 1.86 (m, 2H, H1"); 1.50 (m, 2H, H2"). *C NMR
. (CD;0D, 125 MHz): § 173.3/173.2, C9; 172.7/173.6, 7-CO; 172.5, 13-NCO;
HNZ “NH,*CI ’

25 169.4,C12; 158.5/158.4, 1-ArC1; 131.4/131.3, 1-ArCH2 and 1-ArCHS; 131.0,
C4;129.3, C5; 129.0, 1-ArC4; 116.5, 1-ArCH3 and 1-ArCHS; 67.0, C3; 58.2, C7; 57.5, C13; 57.4, C10; 53.9, OCHj:
42.1,C4’;33.9, C14; 29.0, C6; 23.5, C3’; 22.7, C1’; 22.5, NCOCHj; 22.5, C2°. Mass Spectrum (ES, +ve) m/z 517.4
(100%) [M']. HRMS calcd for CysHz,NgOg 517.2775, found 517.2765.

(5)-2-Amino-3-(4-iodophenyl)propanoic acid (92)

' 30  Toasolution (S8)-2-amino-3-phenylpropanoic acid 91 (4.01 g, 24.3 mmol) in acetic acid (22 mL) was
added sulfuric acid (2.9 mL, 5.14 mmol), iodine (2.47 g, 4.7 mmol) and sodium iodate (1.02 g 5.14
mmol). The mixture was heated to 70°C and allowed to stir at this temperature for 16 h before an

NH additional portion of sodium iodate (1.02 g, 5.14 mmol) was added. The reaction was left for a further

oy
O/‘/ioH 2 h before being concentrated, dissolved in methanol (20 mL) and treated with NaOH (60 mL). The
35  mixture was left to precipitate out of the basic solution overnight and the resulting solid was filtered by vacuum

filtration to yield the title compound (7.07 g, 24.3 mmol, 100%) as a pink solid, which had spectral data in



150.84 (m 2H, H"). Mass Spectrum (ES, +ye) mz 1024 (100% [ML1l]. HRMS
calcd for C5811661\15010S 1024. 4530, found 1024. 4513. Met hyl

(2S,5R)-2-al |l yl oxybenzyl- 3, 6-di aza-5-([{2, 2,5, 7, 8- pent anet hyl- 3, 4-di hydro-2
H 6-

ehr onenyl sul f onyl } guani di no] propyO- 4, 7-di oxo-8-(2-[2' -{3-phenyl -al | yl oxy}-{
1,1'}-(S)-bi napht hal en-2- yl oxypoetanoate (117) 20The title conpound was
synt hesi sed using the general peptide coupling procedure (Procedure B),
from 113 (64 ng, 0.09 nmmol) and 104 (42yng, 0.09 mmol) to afford 117 (61
ng, 00 0.055 nmmol, 62% as a creamsolid. M 100C. IHNVR 2 N (CDC13, 300
MHz) :  8ageement pith thaf 1eportedy Hiyln™ 7107 c.(0h, HG: Mp 268-260°C ¢ljt. 261026214)” MR TCILOD(@0 J=
9.0 Hz, mithyls 7.Nk;7 5.4l 200 Rer3hh Aﬁ!‘%t&ﬁ 107G =89 e, A B ath Al}‘ﬁs’zr-%b's (@ J2.3,and
ArHe'); 6.79 (d, J= 8.4 Hz, 211, ArH3' and ArHST%; 6.391\%, = 8.1 Hz, 111,
NH) ;6. 13REHR): 399 (047754 Hiyl Higg L HH3DE3 Ggdd d 7 2914 Fpolt, Hig Mass SasgromiCL 1epypsz
4. 39 (M796100%), B (709RIMHANGRM I &)cd fot CII, 10 2919434 g 29135&0 (s, 3H, OCH3);
2.95 (m 411, 30ArCH2 and 113"); 2.60 (s, 3H, 7"-CH3); 2.58 (s, 311,

5' " SCH3Ylethgl (59)-2 (amjinoBr(4-iddaphenylprop@ngate hy@echl@ide (BH3) ; 1.74 (t, J= 6.7 Hz,
211, H3"); 1.36 (m 211, 112"2)' 1.25 (s, 6H 2 x 2"-CH3); 0.85 gm 211,
H"). Mags Spect rififsplisn oh82d9.06:g. 5.8 mned idrsth (19 whiat O"Cryrisidedihiny! sidgride 2
C64H70 0S 1100ni)B4Bhe kaitinglsohdiOdwat 8Baved tokBfor Mgkatwhyldt equilibrating to RT. The reaction

(2S, 5S, -2-al 1 yl=-9-( 4- afi tY )78 (A 3 antnr Vi<l b 1) -030,0Q-t 1 az
a- 5- but yI.,arrN,m3®C,4,‘%’,s ?\'8& 4tt%1|r%x u% ﬁ%no%% gldhﬁlgé‘?%%:&F%&?Qg&fi@ﬁz%ﬁ’gg{ ?2% I"e
conpound Was ‘syntWisjolidavhish hasdgpachia dgjein egredmentvilb thattegerted e ot off-3 jor BEB EIGHe

(Procedus®~éyio f n@mobhidset2f 1085280238 lﬁmﬁ(zcﬁ)goﬂ h&d du 18‘37&2(]%3%.4}592&17
mol , 6199, as a light yellow solid. 194-202C." 111 NVR (CD30D, 300 MHz):
8. 53 (< H11gnd AfGPp7-06)(d. Vg 8% H. AgH a&@%‘ﬁé?fj‘?ﬁé“%ﬁ" §3.:6-981208L @) 30 618 1 Hz,
2H, Ar HX’H;pRd3 @dHG"06, 1474 B4 10,413,)J319dd) JHZ 2, BH HZAITEIBI3,) avdds SiddrudSES, +vef #2806 M
8H, A K dois) Bvr@ S1rME catbd bor cH#,.NO, R05988¢(na 363.00k8 )+ 4. 67

Methyl (25)-2-acetamido-3-(4-iodophenyl)propanoate (94)

' 15 To a solution of 93 (2.25 g, 6.80 mmol) in 10% HCI (10 mL) at 0°C was added 4M sodium acetate
(115 mL) and the resulting reaction was allowed to stir whilst equilibrating to 0°C. Acetic
H anhydride (50 mL) was added and the reaction allowed to proceed with vigorous stirring. After 1 h
/"EN\”/ the product was collected by vacuum filtration, dissolved in ethyl acetate (30 mL) and washed with
~o Yo 0 2M sodium bicarbonate (2 x 30 mL). The organic layer was dried and evaporated to yield the title
20 compound (1.31 g, 3.79 mmol, 56%) as a white solid. Mp 118-120°C. [a]p>’ +93.8 (c. 0.1, CHCl;). 'H NMR (CDCl;,
300 MHz): 6 7.61 (d, /= 8.4 Hz, 2H, ArH2’ and ArH6’); 6.84 (d, J= 8.1 Hz, 2H, ArH3’ and ArH5"); 5.92 (d, /=
7.2 Hz, 1H, NH); 4.87 (m, 1H, H2); 3.73 (s, 3H, OCHj3); 3.11 (dd, /= 6.0, 13.8, Hz, 1H, H3,); 3.03 (dd, /=54, 13.8
Hz, 1H, H3y); 1.99 (s, 3H, NCOCH3). Mass Spectrum (CI, +ve) m/z 348 (100%) [MH']. HRMS calcd for
C2H;sNOsI 348.0097, found 348.0104.

25 Methyl (25)-2-acetamido-3-(4-trimethylstannylphenyl)propanoate (95)

Sn(CHg); A solution of 94 (590 mg, 1.7 mmol), hexamethyldistannane (781 mg, 2.38 mmol), palladium
acetate (20 mg, 0.085 mmol), and triphenylphosphine (45 mg, 0.17 mmol) in toluene (7 mL) was
H flushed with nitrogen for 15 minutes and then heated at 100°C for 30 min under N,. The brown
LN\H/ mixture was filtered through a short pad of silica, diluted with diethyl ether (40 mL) and washed
~o0 03@ twice with water. The organic layer was dried and evaporated to yield the title compound (497 mg,
1.29 mmol, 76%) as a clear oil. [a]p”’ +13.7 (c. 0.3, CHCl;). 'H NMR (CDCls, 300 MHz): § 7.41 (d, J= 7.5 Hz, 2H,
ArH2’ and ArH6’); 7.07 (d, J= 7.8 Hz, 2H, ArH3’ and ArHS5’); 6.25 (d, J= 7.8 Hz, 1H, NH); 4.87 (m, 1H H2); 3.72
(s, 3H, OCHj3); 3.12 (dd, J=5.7, 14.1 Hz, 1H, H3,); 3.04 (dd, /= 6.0, 13.9 Hz, 1H, H3;); 1.98 (s, 3H, NCOCHs);
0.27 (t, J = 27.6 Hz, 9H, Sn(CH,);). Mass Spectrum (CI, +ve) m/z 386 (50%) [MH'], 382 (10%) [MH'] (Sn 112), 85
35  (100%). HRMS calcd for C;sH,4NO3Sn (Sn 112) 382.075357 found 382.075603.



H3COOC 2 N (m 111, H8); 4.45 (m 2H, H2 and H5); 3.69 (s, 3H OCH3); 2.93
(m 4H H4" H11 10and ArCH2); 2.44 (m 2H, H1'); 2.00 (s, 3H, HL1); 1.69
(m 4H H" and H3"); 1.50 (m 2H H2").13C NVR (CD30D, 75 MHz): 174.4, CT;
173.7, NH3*Cl- O; 173.6, C4; 173.5, Cl0; 138.7, Arc4"; 137.8, Ard";
137.7, ArC9"; 134.1, C2'; 132.9, ArCH2" and ArCH6"; 132.4, ArC4a" and

ArCl Ca"; 131.5, ArC8a'" and ArC9a"; 130.4, ArCH4" and ArCH5'" 130.1, ArCH3"
and ArCHs" 129.5, ArCHLO'; 127.7, ArCH8'" and ArCHL" 126.5, 15 ArCH2" and
Ar CHT"; 126 2, ArCHB and ArCHe"; 118.872C3'; 56.7, C5; 53.8, OCH3; 53.6,
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181. DMF (2 mL) was flushed with N, for 15 min then heated to 70°C and allowed to stir for 16 h.

The reaction was diluted with diethyl ether (20 mL) and washed with water (5x 20 mL),

H dried and evaporated. The crude product was purified by flash column chromatography
3 LNZQ/ (15% EtOAc/hexane then 5% MeOH/DCM) to yield the title compound (157 mg, 0.40

A b mmol, 59%) as a clear oil. [o]p”’ +94.6 (c. 0.1, CHCL;). "H NMR (CDCl;, 300 MHz): § 8.77
(d,/=9.0Hz, 1H, ArH4”); 8.71 (d, J= 8.1 Hz, 1H, ArH3”); 7.89 (m, 2H, ArH1” and ArH10”); 7.61 (m, 5H, ArH7”,
ArH6”, ArH5”, ArH2” and ArH1”); 7.48 (d, J = 8.4 Hz, 2H, ArH2’ and ArH6’); 7.26 (d, J= 8.1 Hz, 2H, ArH3’ and
ArH5’); 6.25 (d, J= 7.5 Hz, 1H, NH); 5.00 (m, 1H, H2); 3.79 (s, 3H, OCH;); 3.30 (dd, J= 5.7, 13.8 Hz, 1H, H3,);

25  3.20(dd,J=6.0, 13.8 Hz, 1H, H3,); 2.05 (s, 3H, COCH;). Mass Spectrum (CI, +ve) m/z 398 (100%) [MH']. HRMS
(EI) caled for C,Hx:NO; 397.1678, found 397.1680.

(25)-2-Acetamido-3-(4-[9-anthracenyljphenyl) propanoic acid (97)

To a solution of 96 (80 mg, 0.20 mmol) in THF/water, 2:1 (3 mL) was added lithium
hydroxide monohydrate (17 mg, 0.40 mmol) and the resulting suspension was allowed to
stir for 16 h. The reaction mixture was diluted with water (30 mL) and the THF was
removed by evaporation. The aqueous layer was washed with DCM (40 mL) to remove
unreacted starting material. The aqueous phase was acidified with 10% HCI and the

resulting precipitate was extracted with DCM (3 x 40 mL). The combined organics were

dried and evaporated to yield the title compound (69 mg, 0.18 mmol, 90%) as a white solid.
35  Mp76°C. [o]p™ +29.7 (c. 0.1, EtOH). 'H NMR (CDCl,, 300 MHz): 5 8.47 (s, 1H, ArH10”); 8.02 (d, J= 8.4 Hz, 2H,
ArH3” and ArH6”); 7.59 (d, J= 8.7 Hz, 2H, ArHS8” and ArH1”); 7.45 (m, 2H, ArH4” and ArH5”); 7.35 (m, 6H,
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HzZ' and
and H3' (§DCI3 ?;do MHz): § 7.96 (r% 2H, ArH), 7.86 (m, 2H, ArH), 7.26 (m, 8H, ArH); 5.66 (m, 1H, H2”),494 (m 2H,

H3”); 4.61 (AB,, J = 16.8 Hz, 2H, CH,-COOH); 4.48 (m, 2H, H1”). Mass Spectrum (CL, -+ve) m/z 339 (40%) [-
COOH], 385 (100%) [MH"]. HRMS calcd for CsHy O, 385.143984, found 385.142526.

(2’-Benzyloxy-[1,1’]-(S)-binaphthalen-2-yloxy)-acetic acid (102)
mmol) in acetone (6 mL) was added dropwise, benzyl bromide (0.21 mL, 1.75 mmol).

The resulting mixture was heated at reflux with stirring for 16 h before being filtered,
~~COOH concentrated and dissolved in anhydrous MeOH (5 mL). To this solution was added

K,CO; (2.4 g, 17.4 mmol) and bromoacetic acid (740 g, 5.25 mmol). This mixture was

gj 30 To asolution of 1,1’-(S)-binapthol (500 mg, 1.75 mmol) and K,CO; (300 mg, 2.18

heated at reflux for a further 3 h before evaporation to dryness and dissolution in water (50 mL). The aqueous layer

was then washed with diethyl ether (3 x 30 mL) before acidification with 3M HCI. The acidified solution was



4.50 (m 4H, HP', H2 and 115); 4.06 (m 1H, H8); 3.08 (m 2H H3"); 2.89
(m 211, H4"); 2.57 (m 2H, H4"); 2.55 (s, 3H, 7"-CH3); 2.53 (s, 3H,
5"-CH3); 2.49 (m 2H, HLl'); 2.08 (s, 3H 8"-CH3); 1.75 (t, J= 6.3 Hz, H3");
151.52 (m 2H, H"); 1.40 (s, 9H, C(CH3)3); 1.34 (m 2H, H"); 1.27 (s, 6H,
2 x 2"-CH3); 1.21 (m 2H, H3"); 0.95 (m 2H, H2"); 0.77 (m 2H, 112"). Mass
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pr ocedue(Fheataisiaxg-[B)]-(Sj-biomphilihRn 258 xEaceti.acid (10901 ) and 102 (29 ngy, 0.067
mmol) to afford 124 (61 ng, 0.048 mmol, 71% as a white solid. M 114-
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1' 15 E S " and heated at reﬂux for a further 3 h before evaporation to dryness and d1ssolut10n in water

(50 mL). The aqueous layer was then washed with diethyl ether (3 x 30 mL) before
25 acidification with 3M HCI. The acidified solution was extracted with DCM, dried, then evaporated to dryness to
yield the title compound (544 mg, 1.18 mmol, 67%) as a viscous yellow oil. 'H NMR (CDC1;,300 MHz): 8 10.20,
COOH; 7.84 (m, 4H, ArH); 7.29 (m, 4H, ArH); 7.09 (m, 8H, ArH); 6.12 (d, J= 15.9 Hz, 1H, H3™); 5.90 (dt, J= 5.7,
15.9 Hz, 1H, H2”); 5.58 (m, 2H, H1"); 4.49 (AB,, J = 16.8 Hz, 2H, CH,-COOH). Mass Spectrum (CI, +ve) m/z 117
(100%), 461 (50%) [MH']. HRMS calcd for C3;H,,0, 460.167460, found 460.167568.

30 [2’-(3-Methylbutoxy-[1,1’]-(S)-binaphthalen-2-yloxy]-acetic acid (105)

To a solution of 1,1°-(S)-binapthol (500 mg, 1.75 mmol) and K,CO; (300 mg, 2.18
OO /\J\ mmol) in acetone (6 mL) was added dropwise, 1-bromo-3-methylbutane (0.22 mL, 1.75
© COOH mmol). The resulting mixture heated at reflux with stirring for 16 h before being filtered,
OO concentrated and dissolved in anhydrous MeOH (5 mL). To this solution was added
35  K,CO; (2.4 g, 17.4 mmol) and bromoacetic acid (740 g, 5.25 mmol). This mixture was
heated at reflux for a further 3 h before evaporation to dryness and dissolution in water (50 mL). The aqueous layer



H2"). Mass Spectrum (ES, +ve) mz 1272 (100% [MH]. HRMS cal cd for
C72HB86N70i 2S 1272. 6055, found 1272.6061. The title conpound was synt hesi sed
usi ng the general peptide coupling procedure (Procedure B), from 112 (55
ng, 0.064 mvol) and 103 (23 ng, 0.064 mml) to afford 125 (51 ny, 0.042
mmol, 66% as a white solid. Mp 104C. NWR (CDC13, 300 MHz): 8 7.91 (m 4H,
ArH; 7.30 (m 13H, ArH); 6.23 (m 3H, NH); 5.63 (m 1H, H2'); 5.10 (m 4H,
PhC120 and H3'); 4.80 (m 1H, H2); 4.58 (m 2H, H11l); 4.41 (m 1H, H5);
4.11 (m 1H, H8); 3. 71 (s, 3H, OCH3); 3769 (m 211 H3") ; 2 89 (m 2H,
ANDE A g E?? Ao %f i B AN The S sl oo s 25y 10
(m 211“%45‘.‘;“)‘”"8“2 yith ety efper Gou 30k peiorg acidh m@‘i‘ﬂ“ “2% HCL)L eiﬂ“r%e (lutiogwasy 7 1y
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87m, 1@11)1

1196. 572125 (v, Qi {dL LLSBD:; émt2H HE):d @fpouHdH xS, 78 yh h68iHe &l usi ng

t he §enana); 0Bpeps+ 6le He,GHPIAY MRk SeR M &1(+F)0ped s 180%) (MH'T. ARMSE %aciﬁ%zﬁiz%4o

00 rrg, 104 (34 ng, 0.073 nnnol) to afford 126 (64 ng,
gp%gb Rl s 38 2D Mp 110- 0 H 1010 112C. 1H NMR (CDCL3, 300
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nd 1298. 618%.Hz, 2H, BERZYOH); 3.96 (m, 2H, H1”); 2.09 (m, 2H, H3"); 1.69 (m, 2H, H2”).
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throfo‘ﬂdl- & Eh-omenyl sul f onyl } guani di nol propyl) 11-(2-[2' -{3-phenyl propyl o
xy} [1, ]}1 }gla)s)gl napht hal en- 2- ZOIXI oxyD4 , 10-tri oxoundecanoate (127)

am1n0-4-penten0ate hydrocliloride (108

k To a solution of (25)-2-amino-4-pentenoic acid 17 (225 mg, 1.96 mmol) in benzyl
@\/ alcohol (5 mL) was added thionyl chloride (2 mL) and the resulting mixture was
\ﬂANH ¢~ allowed to stir for 16 h before addition of diethyl ether (30 mL) and extraction with
0 20 water (3 x 30 mL). The aqueous layer was concentrated, diluted with 2M sodium
bicarbonate (20 mL), and extracted with DCM (3 x 30 mL). The combined organic fractions were dried and
acidified with 1M HCl/diethyl ether (2 mL) and evaporated. The crude product dissolved in a minimal volume of
MeOH and precipitated with diethyl ether to yield the title compound (322 mg, 1.34 mmol, 68%) as a white solid.
[adp”™® — 40.6 (c. 0.1, H,0). Mp 186-191°C. 'H NMR (D,0,300 MHz): 6 7.28 (m, 5H, ArH); 5.51 (m, 1H, H4); 5.11
25 (m, 4H, HS and ArCH,); 4.08 (t, /= 5.4 Hz, 1H, H2); 2.55 (m, 2H, H3). Mass Spectrum (CI, +ve) m/z 205 (25%)
[MH']. HRMS calcd for C;,HsNO, 206.1181, found 206.1169.

Benzyl (25,5R)-2-allyl-3-aza-5-(9 H-9-fluorenylmethyloxycarboxamido)-4-0x0-8-[(2,2,5,7,8-pentamethyl-3,4-
dihydro-2H-6-chromenylsulfonyl)guanidino]octanoate (109)

The title compound was synthesised using the general peptide
coupling procedure (Procedure B), from 108 (155 mg, 0.65 mmol)
and (2R)-2-(9H-9-fluorenylmethyloxycarboxamido)-8-[(2,2,5,7,8-

J/ ° pentamethyl-3.4-dihydro-2 H-6-
fj\ 0 chromenylsulfonyl)guanidine]pentanoic acid (431 mg, 0.65 mmol)
HN H—:S: 0 to afford 109 (280 mg, 0.33 mmol, 51%) as a white solid. Mp 78-
© 35  74°C.'"H NMR (CDCl, 300 MHz): § 7.69 (d, J= 7.5 Hz, 2H,



The title conmpound was synt hesi sed using the general peptide coupling
procedure (Procedure B), from 112 (124 ng, 0.14 mmol) and 107 (68 ng, 0.14
mmol) to afford 127 (146 ng, 0.11 mmol, 80% as a white solid. M 92- 98C.
1H NVR (CDC13, 300 MHz): 8 7.90 (m 4H, ArH); 7.23 (m 18H, ArH); 6.68 (d,
J=9.0 Hz, 1H NH); 6.27 (bs, 1H NH); 6.21 (d, J= 7.2 Hz, 1H NH); 5.65
(m 1H H2'); 5.12 (AN, J= 12.3 Hz, 2H, PhC1120); 5.03 (m 2H, H3"); 4.55
(m 211, H5 and H2); 4.40 (ABg, J= 14.4 Hz, 302H, 1111); 4.07 (m 1H, 118);
3.85 (m 211, H"),; 3.08 (m 2H, 113")j7&. 90(m 4H, H4" and H3'"); 2.58
(m 2H, H4"); 2.55 (s, 3H, 7"-CH3); 2. 53 (s, 3H, 5"-CH3); 2.47 (m 2H,
H1'); 2A08” {nd A3y 7.581(d, CF@§ Hzaﬁﬁgéf%n?ndmli?’);lﬂl-!i@ }IP, 9H, PMI);(@? (93HG NB); Fip8 (np HH,
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1,52 fm 4H, Hl()‘ apield H0'(144 rg, 4.23 fimole, 90%) as BEHB)eB)-solid. NGO S

) p N
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Spect rum (ES, +ve)/mi z 1274 (10@% [F\/NHAIH] NH)-RAA 0 SHLAHY; 683 (OF GH TN ?(91@8
1252. 6368, foundiN?2% g 3 Benzy |H2’); 5.14 (m, 4H, ArCH, and H3"); 4.56 (m, 1H, H2); 3.40 (m, 1H,
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andoPh@Hzp); 4.85 (m 111, H11); 4.59 (m 1H, 112); 4.44 (m 1H H5); 4.31
(m

The title compound was synthesised using the general
peptide coupling procedure (Procedure B), from 110 (200
mg, 0.32 mmol) and (2R)-6-tert-butoxycarboxamido-2-
(9H-9-fluorenylmethyloxycarboxamido)hexanoic acid (151
mg, 0.32 mmol) to afford 111 (202 mg, 0.19 mmol, 59%)
as a white solid. Mp 116°C. 'H NMR (CDCl; 300 MHz): &

) 7.72 (d, J= 7.8 Hz, 2H, ArH1”” and ArH8""); 7.55 (d, J =
0 7.8 Hz, 2H, ArH4”” and AtH5™); 7.45 (m, 1H, NH); 7.29
© (m, 11H, ArH); 6.25 (m, 3H, NH); 5.64 (m, 1H, H2’); 5.03

30 (m, 4H, ArCH,, H3"); 4.59 (m, 1H, H2); 4.51 (m, 1H, H5);
4.29 (m, 1H, H8); 4.20 (m, 2H, OCH,-H9"); 3.98 (m, 1H, H9"”); 3.18 (m, 2H, H3"); 3.05 (m, 2H, H12); 2.55 (s,
3H, 7”’-CHj); 2.52 (s, 3H, 5-CH,); 2.50 (m, 4H, H4”* and H1"); 2.03 (s, 3H, 8”’-CHz); 1.95 (m, 4H, H1” and H9);
1.74 (m, 2H, H3™); 1.67 (m, 4H, H2” and H10); 1.59 (m, 2H, H11); 1.41 (s, 6H, 2 x 2”°-CHs). Mass Spectrum (ES,
+ve) m/z 1078 (10%) [MH']; 288 (100%). HRMS calcd for CssHzgN;0,;S 1078.5324, found 1078.5333.




1H, H8); 3.19 (m 2H, 11-CH2); 2.95 (m 411, 114" and H3"): 2.56 (s, 3H,
7".C113): 2.54 (s, 3H, 5"-CH3): 2.52 (m 4H H4" and H1'): 2.06 (s, 3H,
8"-CH3): 1.97 (m 211, H3"): 1.94 (s, 311, H14): 1.74 (m 411, 111" and
H"): 1.71 (m 2H H3"): 1.62 (m 2H H2"): 1.38 (m 211, H2'"): 1.36 (s,
9H, C(CH3)3); 1.23 (s, 6H 2 x 2"-CH3). Mass Spectrum (ES, +ve) nmlz 1221
(109 [MH+]: 282 (100%. HRVE cal cd for C681185N8011S 1221. 6059, found
351221.6089. 2.54 (s, 3H, 5"-CH3); 2.53 (m 4H, H4" and H1l'); 2.07 (s, 3H,
8" CH3): 1.91 (s, 3H, HL4): 1.82 (m 4y7H " and 15 H"): 1.72 (t, J= 6.6
Hz, 2H, H3"); 1.62 (m 4H H2" and H3"); 1.39 (m 2H, H2'"): 1.34 (s, 9H,
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ntnol, 71% as andhité wp101182f123@,w(m HEDEL3S (350 7NHEH); 256 &, 90
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0.87 (t Hz, 3H, 187. H3'). Mass
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1226. 6214, found 1226.6240. Benzyl s gytesized s
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di hydr oc i de ( 132) HN 3" 10 mmol) to yield 113 (145 mg, 0.21 mmol, 66%) as a cream oil. 'H
j]ﬁN /U\/NHZ 20  NMR (CDCls, 300 MHz): § 7.83 (d, J= 7.5 Hz, 1H, NH); 7.04 (d,
J= 8.4 Hz, 2H, AtH2’ and ArH6"); 6.81 (d, J = 8.4 Hz, 2H,
j\ ArH3’ and ArH5"); 6.37 (bs, 2H, NH); 6.01 (m, 1H, H2”); 5.30
NH 0 (m, 2H, H3"); 4.68 (dd, J="7.5, 13.2 Hz, 1H, H2); 4.47 (m, 2H,
ﬁ‘g Q/  HI”);4.22 (m, 1H, H5); 3.67 (s, 3H, OCHj); 3.07 (m, 4H, H8 and

ArCH,); 2.61 (t, J= 6.6 Hz, 2H, H4™’); 2.56 (s, 3H, 7”’-CHj);
2.54 (s, 3H, 5’-CH3); 2.10 (s, 3H, 8"-CHj); 1.87 (m, 2H, NH,); 1.79 (m, 2H, H3*); 1.68 (m, 2H, H6); 1.50 (m, 2H,
H7); 1.29 (s, 6H, 2 x 2°-CH3). Mass Spectrum (ES, +ve) m/z 658 (100%) [MH']. HRMS calcd for C33H4sNsO,S
658.3274 found 658.3282.



HNNH3+Cl The title conpound was synthesized using the general NBoc
deprotection procedure (Procedure A), from 122 (65 ng, 0.055 mol) to yield
132 (29 ng, 0.034 mmol, 62% as a highly hydroscopic cream solid. 1HNWR
(CD30D, 300 MHz): 8 8.04 (d, J= 6.0 Hz, 1H, ArH); 8.01 (d, J= 6.0 Hz, 1H,
ArH); 7.93 (s, 1H, ArH); 7.90 (s, 1H, ArH); 7.55 (d, J= 9.3 Hz, 1H, ArH);
7.48 (d, J= 9.3 Hz, 1H ArH); 7.35 (m 7H, ArH); 7.23 (m 2H, ArH); 7.07
(m 1H ArH; 7.05 (m 111, ArH); 5.73 (m 2H, H2' and H2"); 5.16 (AN, J=
3.6 Hz, 2H, PhCH20); 5.01 (m 4H, H3' aygl H3"); 4.55 (m 6H, H2, H5, HI11
and H"); 4.13 (m 1H, H8); 3.13 (m 2H, H3"); 2.77 (m 2H, H4"); 2.54
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H2) 4(18000) [V} lest Boc] IHIBYS calkbd 23 CﬁthNZH 72330739, found 723.3767.




154.05 (m 111, H8); 3.21 (m 211, H3"); 2.95 (m 2H H4"); 2.50 (m 2H,
HL'): 1.62 (m 2H H1"); 1.43 (m 411, H" and H3"); 1.15 (m 211, H2");
0.89 (m 211, 112').13C NMR (CD30D, 75 MHz): 8 173.6, C4; 173.4, C2; 172.4,
C7; 171.1, Cl0; 158.2, CN3; 154.3, ArC, 154.1, ArC 153.4, ArC 142.1, ArG
141.8, ArC, 140.8, ArC, 136.8, ArCH 135.9, ArCH 135.2, C2'; 132.6, ArC
131.1, ArCH 130.6, ArCH, 130.1, ArCH, 129.7, ArC, 129.6, ArC, 129.5, ArCH;
129.3, ArCH 129.2, ArCH, 129.1, ArCH, 128.8, ArCH, 20127.4, ArCH, 126.09,
ArCH, 126.7, ArCH, 126.3, ArCH 125.5,1¢ng¢ 125.1, ArCH 120.6, ArCH
120.2, ArCH 119.2, ArC, 116.6, C3'; 68.7, Cl1; 68.7, C"; 68.0, ArCH;
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(2225R3& 2-al1y1-3, 6, 9-tri aza- 8- But Yl AM NoY -5 HUGUEN O SOBF R - 11- (2-

[2' - et Bxy-{1, 11- (S)- 25bi napkﬂoﬁélpéﬁo@dly‘P@W‘}dym@)ﬁomdl% 181 sredlir deechivodt e

ﬂIIB hyd(rj ocme (135) ghe title mgmpedgrAmmfaﬁol)syaﬂfda@suamnyso@g%dnsm%ar al
oc deprdtestion procedu Re.ocedur [o

yi el d 125 () p Yzz 2%%“8? ‘8%88&%’%}@?6@%‘3@?@‘@?@%@? 4&‘)

NVR ( CD30D, 1360} |sz) o7. 7 m  AH); 7A6 () 7= 5.4 B3, IHINHL 289, (ASH) ArkD; 6B (¢ 1H

(lrlnz )1H 4Hg)4 (m ( @ 8"‘%{7) zH‘lauﬁéJ aﬁJrArH%*S‘vé')d%d =53 ﬁﬁdzﬂ‘%ﬂa arﬁr 03

‘2R, HL' )Ain)zfé(lm Jzn&r”ﬂ i, MM%(‘)S Z%N@M(?%rfm 2@1
2

~03C NOR (HODB36.1B(bs, 15, Witz §.63 @, 1,3127)); €45 (44,7315, 18@2
172. 4, C7; 170. &

1584, 2
135.0. ArC 134.8, &' 131 1, W%ﬁ’ 5%@‘1? %ﬁog&l{zﬁh&?% 69’3 ArCH
130.5 ArC 129.5 ArCH 129.3, AFBCH:48b6n. 3H, BRc40 (mgsdl, H17, Jp¢: and Bi8); 4.13 (ap CH;

127. 6, 14 55); 1&17s,53H, ACiEh2.9126 411, Apéﬂgnkd H32§9.60 {250, 77-AL§1,78 1s258, 377 -, bl54 (m,

120, . 1 it T30 g B o5 M85 8 0 D18 o A O
c3 15 4(9:%8 (mGHY: HI"96Meass Spjctrum (S, +ve) n 1024 GO0%) [ME'): HRMIS caicd frCsHo@BO 2 10294530,

23. 1, Gind l(Ma,agg,Spectrum (ES, +ve) rﬂz 830 (100% [M2+]. HRMS cal cd for
CA71156N707 830. 4241, found 830.4219. 5Benzyl

( 28 5R1\847&)y1 asakj-yaﬂy&x@;eﬁzyt-n Jb-aiaa-8¢((2n 8, %8-pdiitan}hyb3 §-dihgdranHei- nopr opy0- 11- ( 2- [

' - hyd | | t
di hy)(;r(r)c or| eg]tykg%f“d%ﬁ%%)pﬁef%g% %bﬁ?ﬁaﬂyl aﬂ%‘?ﬂig QZQ“)‘E??@* L a'ez(?general
NBoc dajprdiosentagn{lh ocedur e (Pr ocedure A) from 126 (50 rrg, 0. 038 mmol ) to

yield 136 (35,9, 0.036 mmol, hl y hydros creamsolld [l
NVR ( CD30D, élbo Miz): 8 7.62 (m /%194 21’?%)“‘3 %HPQBP“(“f?f sy3 isise ‘J&P‘H}hﬁ geperalpeptide
1H, H2'); 4.0823(m 4H, PhCH20 and H3' yquplhgdBcddme (Frackdurdds) frond113164(ng, 0.0H,

H11); 4.21 ( L, H); 3.96 ( m mmﬁ}znd 194 g@ ﬁ%r@ og%unolmafkm ?n%fﬂ A" 2H
HA")5 2,26 ( z Hg ): 1.54 S0 055 mrnol 62%) as a cream sohd Mp 100°C gH NMR
(CDC1;3,300 MHz): § 7.90 (m, 4H, ArH); 7.76 (d, J= 8.1 Hz,
1H, NH); 7.46 (d, J=9.0 Hz, 1H, NH); 7.17, (m, 13H, ArH);
6.99 (d, /= 8.4 Hz, 2H, ArH2’ and ArH6’); 6.79 (d, /= 8.4
0 S—N NH Hz, 2H, ArH3’ and ArHS’); 6.39 (d, J= 8.1 Hz, 1H, NH);
6.13 (m, 2H, H2"”* and H3"*); 5.98 (m, 1H, H2”); 5.30 (m,
2H, H3”); 4.64 (m, 1H, H2); 4.39 (m, 6H, H1”, H1”” and H8); 4.15 (m, 1H, H5); 3.60 (s, 3H, OCH,); 2.95 (m, 4H,
30  ArCH, and H3"); 2.60 (s, 3H, 77”-CH); 2.58 (s, 3H, 5””-CHy); 2.52 (m, 2H, H4"”); 2.10 (s, 3H, 8””-CHs); 1.74 (t,
J=6.7 Hz, 2H, H3””); 1.36 (m, 2H, H2’); 1.25 (s, 6H, 2 x 2””-CHj); 0.85 (m, 2H, H1’). Mass Spectrum (ES, +ve)
m/z 1100 (100%) [MH"]. HRMS calcd for CsqH7oNsO10S 1100.4843, found 1100.4833.

(m 211, 114")% c86
H2"); 0.78 (w




15H "); 1.05 (m 2H, H2"); 0.79 (m 2H, 112"). '3C NMWR (CD30D, 75 MHz): 8
173.6, C4; 173.4, C2; 172.4, C7; 171.1, C10; 158.2, CN3; 154.0, ArC 153. 3,
ArC 136.7, ArC 135.2, ArC 135.0, C2'; 133.9, ArCH 131.0, ArCH 130.8,
ArC 130.6, ArCH 130.0, ArCH 129.4, ArCH 129.2, ArCH 129.1, ArCH
128.1, ArC 127.8, ArCH 127.5, ArC 127.3, ArC 126.2, ArCH 125.5, ArCH
125.1, ArCH 124.1, ArCH 120.5, ArC 119.5, ArCH 119.2, C3': 116.5, ArCH
115.5, ArCH 68.6, Cl1; 67.9, ArCH2; 54.0, C5; 53.9, C2; 53.5, (C8; 41.7,
C3"; 40.3, 4"; 36.4, C1'; 2032.0, d"jp880.0, A"; 27.6, C"; 26.0, C2";
23.2, CY'. Mass Spectrum (ES, +ve) niz 888 (5% [M], 831 (100% . HRMS

cal cd f Metl@@ﬂ&%#ﬂﬁ%ﬂﬁisﬁma%buti}lpsmdp&ikﬁre‘&é}&@ben%ﬁéwd triaza-5-butylamino-4,7,10-

2S, 5R, || t a- 8- (but yl am no) - 5- ( 3- guani di nopr opy1J -
£1 7, 10- ?‘ﬁ"%‘ﬁ’é’g ‘i%%eé‘yf’é’”ﬁ%“‘{e 1%

phenyl propyl OXy) {1,11-(5)- b'ﬂ@@tlfgclaﬁl)o%ﬂd @aslé}n%éﬂeb ﬁr%qﬁezg%%gc?%oc de{photectl
di hydrochl ori de (13 The title conpound was s% usin ener al
N- NH3Cl - 25Boc ect i on %%@dﬁ?@%@%é@ﬂ& d20xpe, 002 &pmalptp ywldéem@mag

0.11 mol) to 7 (91 rog17 ﬁmeﬁaﬁym1;ght1;311d“8Qu82@@19a5028c It §IRY(CD;0D,

peescon oot fﬁr R il 51

PhCH20) ; @N? 3"304{ 47 (m JHY1HAYY, ArHZ”S@d(AmI;I@’ZH 64K, )= 9. 07 TH, (A}3 "1 rkd

112) ; 0 A 738 (mS%Lﬂ A08 (. B b Hh@)’ 3 é”z 2}(1 rﬂ3 )2hG7 _
1)
% 110) ( mﬁécjfﬁ @ﬁ ) 1 1H ( iy Iﬁﬁ%’ £ i &? a“le%ié ‘%%ﬁ 3&1430 0. 9&% 4Hy H‘% :

1.12 (m 2H 1127); 0. 9610m a@tLﬂ_rCHBIQZ%(m:LZHé?HMMR 00 (s, 3H,(HIDB 0By (nil 285, iiand 52 0

AC 1427, S 1370 ot PPk Zr g pR G ol Bl Oeg it

ArCH 131.3, ArC 130.9, ArCCli396&4; 1&%@14310112976%%’ B8, 120173 1374, @H:9”’129 3,

Ar CH, 129.12;2";: ABCHAr(ID: Ad AATHEM; 132294 4a"ARidHArC 1037 B1.5AK/Csa"1 2nll- 6o A, G4, 190.
ArCH4”” and ArCH5™”; 130.1, ArCH3* and ArCH5™’; 129.5, ArCH1077; 127.7, ArCH8”” and ArCH1””; 126.5,

15 ArCH2”” and ArCH7””; 126.2, ArCH3”” and ArCH6””; 118.8, C3’; 56.7, C5; 53.8, OCHj; 53.6, C8; 52.7, C2; 40.5,

C47; 38.6, ArCH,; 36.6, C1°; 32.8, C17; 28.1, C37; 23 4, C11:; 22.4, C2”. Mass Spectrum (ES, +ve) m/z 623 (100%)
[M']. HRMS calcd for C3;H43N,O5 623.3233, found 623.3215.

Methyl (25,58,85)-2-allyl-5-(4-aminobutyl)-3,6,9-triaza-5-butylamino-4,7,10-trioxo-8-(4-[9-
[phenanthrenyljbenzyl)undecanoate hydrochloride (119)

The title compound was synthesized using the general N-Boc deprotection
procedure (Procedure A), from 115 (24 mg, 0.033 mmol) to yield 119 (15 mg,
0.023 mmol, 69%) as a light yellow solid. Mp 198°C. 'H NMR (CD;0D, 300
MHz): 6 8.84 (d, /= 7.8 Hz, 1H, ArH4"”); 8.78 (d, J= 8.1 Hz, 1H, ArH5"");
8.30 (d, /=17.2 Hz, 1H, exchanging NH); 8.15 (d, J= 8.1 Hz, 1H, exchanging
NH); 7.90 (m, 2H, ArH1”” and ArH10”); 7.60 (m, 5H, ArH7””, ArH6"”,
ArH5””, AtH2”” and ArH17”); 7.45 (d, /= 8.4 Hz, 2H, ArH2"’ and ArH6™);
7.40 (d, /= 8.7 Hz, 2H, ArH3" and ArH5); 5.68 (m, 1H, H2’); 4.98 (m, 2H,
H3’); 4.61 (m, 1H, H8); 4.40 (m, 2H, H2 and H5); 3.67 (s, 3H, OCH;); 2.93 (t,
J=17.5Hz, 2H, H4”); 2.40 (m, 2H, H1"); 1.99 (s, 3H, H11); 1.83 (m, 4H, H1”
30 and ArCH,); 1.69 (m, 2H, H3™); 1.49 (m, 2H, H2”). ). ®C NMR (CD;0D, 75 MHz): 8 173.7, C7; 173.6, C1; 173.5,
C4; 173.4, C10; 140.7, ArC4™’; 139.8, ArC1”; 137.5, ArC9””; 134.0, C2’; 133.0, ArC8a””; 132.3, ArC4b™; 132.0,
ArC4a””; 131.3, ArCH2™ and ArCH6™; 131.2, ArC10a””; 130.3, ArCH3” and ArCH5™; 129.7, ArCH1””; 128.5,
ArCH7””; 128.0, ArCH6””; 127.9, ArCH1™™; 127.8, ArCH5”; 127.7, ArCH10””; 127.6, ArCH2; 124.2, ArC4™;
124.1, ArCH3””; 118.8, C3’; 56.7, C5; 53.7, OCH;; 53.6, C8; 52.7, C2; 40.5, C4”; 38.5, ArCH,; 36.5, C1’; 32.8,
35  C17;28.0,C3”;23.3, Cl1; 22.4, C2”. Mass Spectrum (ES, +ve) m/z 623 (100%) [M"]. HRMS calcd for C3;H3N,Os
623.3233, found 623.3262.

NH*CI



126.5, ArCH 126.4, ArC 125.9, ArC 125.3, ArCH 124.8, ArCH 121.7, ArCH,
120.9, ArCH 120.3, ArC, 119.1, C3'; 116.7, ArCH 116.0, ArCH 69.3, Cl1;
69.2, ArCH2; 68.0, d"; 54.1, C5; 53.6, C2; 53.5, C8; 41.9, C3"; 40.3, &4";
36.6, d'; 32.5, d"; 32.2, d"; 32.1, C3'"; 30.1, C"; 27.7, C2"; 26.2,
C2'; 23.1, C3". Mass Spectrum (ES, +ve) mlz 934 (5% [M+], 468 (100% .
HRMS cal cd for C55H64N707 934. 4867, found 934.4844. 5Benzyl

(25,5R 8R)-2-allyl-3,6,9-triaza-8-(butyl am no)-5-(3-guani di nopr opyl )
-11-(2-[2' - (3-net hyl butoxy) - {1, 11-(S) t&i.napht hal en- 2-yl oxyp-

4,7,10-tri oxoundecanoate di hydrochlori deS8138 NH3+01-4"" 4". ) 0
HN- ' - 3MetpdNgE5802-adoxypgnzyl-8- (3 [0 liylewy- (11 §-(S)pgpphthplep2-yigxy)) 314 dlaﬂs*S)@- 2,79’ (m
2H, HA" gnanddifd-4 afioxaddckanédle BydrothldSae(@o) 2H, H "); 1.71 (m 15 2H, H3"); 1.55
(m 4H, 112" and H"); 1.24 (m 2H, H3"); 1.17 (m 2H, H2"); 0.96 (m 211,
H2'); 0.93 (d, J = 6.3 Hz, 3H, H4E®)tteOcohipoynd, wah syn@esgedasinBihe tdndia!' W-B3C
NVR ( 43 125 MHz): 8 173.9, C4; deﬂrz%%lgm prg;,%durg-(l'%célureg{usu;]g7196 gO rxgl(p()68 %1)5

ON3; 158.9~ArC, 154.0, ArC, 137.1 35
Ar CH; 13:’\§\r CH 131.4, ArCY 129Ysld 130 Glyme 983%mmol, t8%) a3 sgream S‘Aichpl
129.3, Ar ,Ar CH; @@ ANEC. H8MR (CBYOD; 500 REZH 5 740 Ghf; 4H] A7H)56.95AMH,

126. 4, Ar 1 Al 1 T
AGH 20 100 % o ot F 68 Gy Ol 3 ailfpast XSty -
65.2, C"; 54 Dy cs 53 53705Hzc%1 A3’ gind ABHS’; W&n 164273948 (P,
36.7, Cl'; 321 ".230. SF, 1Py 5.084d, v =20.0%iz, 08, 13,354.68 (aCB="10.02%; 84,

C4a"; 22.6, I\/ass Spect um +V ,886, (59 444 (1009 .
HRMVS cal cd f%? C%chi64N707 gdl. é&‘g’?"f (?2@18%3 3%3(7 enél\%"“g (mm, 00
(2S, 5R fgln”msy&)ziw (my 1L, BI5); A-3@1(5i T BGHY12. 751t 4H) A OHcand m”adéﬁymweﬁzy] P6B(6, 9,

12-tet rz@laﬁ@”)'f’%%MR (CD;0D. 125 MHz): & 173.1, Cl; 1723 C7; 170.5, C4: 1588 CN 1582 ArC 1551 ArC
10, 13-t et r aoxot et radécanoat €

guani din q(% (278[
title c‘é?rg %s“g@nl%ésﬁ’?e@“ds?%gwﬁﬁemgenb"’rlél AnGH; 134%@ eqH: d
pr ocedureH{ BIOGCﬁﬂilHEEarA)ArCHBOIII}OI(Q&r(C}EQZQINn‘gH, 2901 Araymed.), ArC; y_ms] drCHSQm(zﬂ,B
150. 0 0 Np . 218- A AH ] 300
30N A;éﬁgaéﬁf e If??l‘é‘%ﬁr%; @55713? %1%‘614‘%%?32‘%@?@%%{\"%’1&13,’ﬁgﬁ)cénd
PhCH20)116 b 288 Ylpr /’s.rPlH?’ Hnd prCHE 49.7( @; 6964 CIHZP 2, AU D55 1 tnC2:133,8, @48y 52.6 (57414
%Tl 1&8:)3 : 31.4.8:Cmy; 381101”1%%?:141\%%8%%?11( s, Edﬁiﬁd'zsjanmf%%gﬂh%]; Hﬁl&dﬂ%al@Hﬁrcsr
;1. , H");
1.53 (njcqﬁfffioﬂﬁ&%???‘é‘(‘g?g’?# 211, H2"). 13C NWR 35(CD30D, 75 MTZ) 8 175. 2,
C13; 1 0, ArC
T35 o, Mela sy 2k el e o'yt e ST pnditalln B 34R O
13203, Iguapidinolpegyly-4, 7,41*0@?“32% (221) ArC, 128.1, ArC

The title compound was synthesized using the general N-Boc

| 3 deprotection procedure (Procedure A) using 117 (58 mg, 0.053 mmol)
H 3 to yield 121 (28 mg, 0.037 mmol, 70%) as a cream solid. Mp 132°C.
O\©\ "H NMR (CD;0D, 500 MHz): § 7.91 (m, 4H, ArH); 7.20, (m, 8H,

Oe ArH); 7.06 (d, J= 8.4 Hz, 2H, ArH2’ and ArH6’); 6.83 (d, /= 8.4 Hz,
W]ANJ\/N\H/\ 2H, ArH3’ and ArH5); 6.01 (m, 1H, H2”); 5.29 (m, 2H, H3"); 4.62
"J/ O HO (m, 2H, H8); 4.55 (dd, J = 4.5, 9.6 Hz, 1H, H2); 4.46 (m, 2H, H1”);
OO 4.22 (dd, J = 5.4, 8.7 Hz,1H, H5); 3.67 (s, 3H, OCH3); 3.00 (m, 4H,
ArCH, and H3”); 1.58 (m, 2H, H1°”); 1.06 (m, 2H, H2”"). *C NMR
30 (CDs;OD, 125 MHz): 8 173.2, C1; 172.7, C7; 171.0, C4; 159.5, CN;
159.1, ArC; 158.4, ArC; 153.7, ArC4’; 135.4, ArC; 135.3, ArC; 134.9, C27; 132.5, ArCH; 131.5, ArCH; 131.4,
ArCH; 131.2, ArCH; 130.6, ArCH2’ and ArCH6’; 130.3, ArCH; 130.1, ArCH; 129.2, ArCH; 128.2, ArCH; 127.7,
ArCH; 127.4, ArCH; 126.4, ArC1’; 125.3, ArC; 124.1, ArC; 121.1, ArC; 119.6, ArC; 117.5, C3”; 116.7, ArCH;
115.9, ArCH; 115.8, ArCH3’ and ArCH5’; 69.7, C8; 69.0, C17; 55.2, C2; 53.1, OCHs; 52.8, C5; 42.0, C3™’; 37.4,

35  ArCH,; 30.1, C1”; 25.5, C2”°. Mass Spectrum (ES, +ve) m/z 718 (100%) [M']. HRMS calcd for C4;H4NsO;
718.3241, found 718.3209.

NH3"CI



191. 127.9, ArCH, 127.6, ArCH 127.5, ArCH 126.6, ArCH, 125.9, ArCH

125.8, ArCH, 125.6, ArCH, 124.2, ArCH 119.1, C3'; 68.1, CH2-ester; 57.9,

Cl1; 55.3, C8; 54.7, C5; 54.2, C2; 42.1, C3"; 40.3, 4"; 38.1, 11-CHz;

36.7, d'; 31.4, CP:. 29.4, Ad"; 27.3, Cl4; 26.5, C2"; 23.6, C3"; 22.5, C2".

(. Mass Spectrum (ES, +ve) mlz 855 (50% |M1; 428 (100% . HRMS cal cd for

C49H59NB06 855. 4558, found 855.4539. 5Benzyl

(2S,5R, 8R,11S)-2-al | y1-8-(4-am nobutyl)-3, 6,9, 12-tetraaza-5-(3-guani di nopro

pyl)-4,7,10,13-tetraoxo- 11- (4 [ 9- phenggit hrenyl ] benzypt et r adecanoat e (140)

NH3+Cl - The title conmpound was synt hesi zed using the general N 4"Boc

depr ot elangyd (Fséllfé@k%rg;ﬁ) Y& 11-Er lé’c%'d'@ne{lAj} (S¥hieaphthalen-g-zlpxyih6.9-giagsd-(rtrol ) to

>1/I1 il ﬁ Nélﬁ@ox@&x%ﬁﬂmd@m@z)@mLS 7 tahfdth1- ﬂd\ﬁaﬂﬁﬁo-wﬁ?l ts ggl l( d. ll/lgH21Z |2_|)ZOC
r m r

5. 81 (rﬁhg‘ﬁ‘rﬁ“?‘ﬂﬂt"?qu%a"i%“° prl\/‘%) 7’3%{1&6‘“{"@ "%‘1%“)22A 4.58 (m 1H, HL1); 4.43

(m 1H H2); 4.35(dd, J= 4.8 9.0 H, %ﬂ%uae!@npouﬂd wids s{nmmse& usmg‘%h%ne?aﬁ Hz,

1H, H8); 3.17 ( 5 H4" and H3"). 2. (m 1
HLl'); 1.96 (s, 311 H14y; 1380 ( X meptldaFﬂirplmg'PsocedireG%OCGWCB)rffonh!a‘ ¥e3

1.51 (m 2H, H 1.22 (rn ‘2 1363, VR fefeD3RAd 101 (FEmgybin)3 mBol)lsd Bifc2d
T30 6 lac & -”ﬁé& oA a4, 47 (g opa g P ¥ gy halygp .5
131.3, ArCH 1 02% Ar Okt 'Qi29’7 778°Gs'H MYIR(CDGig309 MERy: 0193 R GHAAHA: CH,

)12?:145 195,0; i g 10, 4A CI; 0142712’2 A’78$%Z’ 28LiAﬁq’)’Gm (ﬂq’zﬁlf%mrm@’h% 2o
r r r I ) . N ; , ,_ .U,
CH2- ester: 57. 70% : 2. C8: 543“9 ég]‘_){ 5561’.%6‘:2&}‘@5@ %‘%, 35(%‘%;( o’ 1,125%4";

38.1, 11- CHz, 10« . Cr: 29. 61z 70, PhCIBD); 3,94 GL.4H, 28, B3’ aPHI™23. 8,

C3"; 22.6, C2". MassOSpe A (ES, +ve) 4%?&515H(30%a1{d|‘ﬁ5),4‘b3§n(1i{0ﬁ%%osHR'VB
cal cd for C49HS9N806 855. 4558, found 855. 4 & S 3
3,6,9-triaza-8-(4-am nobutyl)-5-(3-guani HI%H?dp?;ﬁf)(mZLZHTHiO)tZ 789«3H2H‘br)opyl

11- (242558 3R 50 CHpeisagsydH, §1,CHY); £.8) @mbmaphi hes (e AR By 15 indecaHeade);( 141)
15 1.52(m, 2H, H1”); 1.40 (s, 9H, C(CHs)s); 1.34 (m, 2H, H1””); 1.27 (s, 6H, 2 x 2°-CHy); 1.21 (m, 2H, H3””); 0.95
(m, 2H, H2"); 0.77 (m, 2H, H2"). Mass Spectrum (ES, +ve) m/z 1222 (10%) [MH'], 1172 (100%). HRMS calcd
for CesHgaN;01,S 1222.5899, found 1222.5889.

Benzyl (25,5R,8R,115)-2-allyl-11-(4-allyloxybenzyl)-3,6,9,12-tetraaza-8-(4-[tert-butoxycarboxamido] butyl)-5-
(1{2,2,5,7,8-pentamethyl-3,4-dihydro-2 H-6-chromenylsulfonamido}guanidine] propyl)-4,7,10,13-
20  tetraoxotetradecanoate (123)

j\ J< The title compound was synthesised using the general peptide
coupling procedure (Procedure B), from 112 (60 mg, 0.069
E’ mmol) and 16 (18 mg, 0.068 mmol) to afford the 123 (65 mg,
z o H 0 H 14 0.058 mmol, 85%) as a white solid. Mp 94-102°C. '"H NMR
oA AN N
) Toﬁs (CDCl; 300 MHz): § 7.76 (bs, 1H, NH); 7.54 (bs, 1H, NH);
0]
7.41 (bs, 1H, NH); 7.31 (m, 5H, ArH); 7.09 (d, J= 8.7 Hz, 2H,
H 3
0]

jl\ o " ArH2" and ArH6"); 6.77 (d, J = 8.4 Hz, 2H, ArH3"” and
HN H“# o) AtH5"); 6.39 (bs, 3H, 3 x NH’s); 6.02 (m, 1H, H2"™); 5.70
o ) } g (m, 1H, H2); 539 (dd, J= 1.5, 17.1 Hz, 1H, H3,”); 5.26

30 (dd,J=12,10.5 Hz, 1H, H3,”"); 5.06 (m, 2H, H3"); 5.05 (m,
2H, PhCH,0); 4.65 (dd, J= 6.9, 13.5 Hz, 1H, H11); 4.57 (dd, J = 8.1, 13.5 Hz, 1H, H2); 4.50 (m, 1H, H5); 4.45 (d,
J=5.4Hz, 2H, HI”); 441 (m, 1H, H8); 4.14 (bs, 1H, NH); 3.15 (m, 2H, H3"); 2.92 (m, 4H, H4”” and 11-CH,);
2.58 (m, 4H, H1” and H4™); 2.53 (s, 3H, 7°-CHj); 2.52 (s, 3H, 5”°-CHs); 2.08 (s, 3H, H14); 1.94 (m, 4H, H1” and
HI1™); 1.84 (s, 3H, 8"-CH,); 1.78 (m, 2H, H3™); 1.69 (m, 4H, H2” and H2”); 1.55 (m, 2H, H3”); 1.40 (s, 9H,
35  C(CHa)s); 1.30 (s, 6H, 2 x 2’-CHj). Mass Spectrum (ES, +ve) m/z 1101 (30%) [MH']; 288 (100%). HRMS calcd
for Cs;HgNgO1,S 1101.5695, found 1101.5731.



NH31014". Ls, (m 211, H"); 3.17 (m 211, H3"); 2.55 (m 211, H4"); 2.07
(m 411,111 and H2"): 1.38 (m 611,111", H3" and H"): 1.34 (m 211, H2'):
1.13 (m 2H, 112"); 1.08 (m 211, H2"); 0.89 (m 3H, 113"); 0.50 (m 3H,
H3'). '3C NVR 35(CD30D, 125 MHz) 8 173.9, C4; 173.3, C2; 173.1, C7; 170.8,
C10; 158.4, CN3; 155.8, ArC, 153.9, ArC, 142.6, ArC 137.1, ArC 135.1,
ArCH 135.1, ArCH 131.3, ArC, 130.9, ArC, 130.6, ArC, 129.6, ArCH 129.3,
ArCH 129.3, 192. ArCH 129.1, ArC, 128.2, ArC, 127.6, ArCH, 127.4, ArCH
126.3, ArCH 125.9, ArCH 125.2, ArCH {¢24.8, ArCH 11.7, ArCH 120. 4,
ArCH, 116.8, ArCH, 116.0, ArCH, 72.1, d™; 69.2, Cl1; 67.9, ArCH2; 54.1,

C5 53. 5 o ; 30 1,

_ #?zy%,sﬁ%ggZ ﬁﬁﬁﬁl’"‘%ﬁ 1 [&Z&szg - E%Sf))"ﬁmg%htlglen Cz:zy;i‘&yl%s (ke
10 8, dgtoxycaghpxamidphuily I 2SS, 7 Smeatamethyl-REEhYROIF-61 \p+] | 431 (100% HRVS
cal cd f@fonnbafiSilfodyBigMhiitn hOpyh/l7l10-tFiousinkieBmOatd @30. Mot hyI 3-am no- benzoat e
hydrochl oride (143) Jo a suspension of 3-am nobenzoic acid (1.03 g ng, 7.52
mmol ) in MeOH ( )<H‘L at 0C was added dridptilerempdupdwasisynthietissd pdeg thependrdl . The
resulting sol utionOwa Hal lo mm"%ptgé-couglglgﬁltobé’dué Wroc@(ﬁlrJB)bﬁgnprQ (58he
sol vent was rer(gved bydevap i angd t he rodu i1)({%recre)¥ %t ed w t{g
di ethyl ether. The diethyl ether eﬁfﬁ/% THRPEAPRO B &% o - ) g 2ipd
title cound 11, ﬁ% . R % 1a% (64 mghH.(4é msol, Vt%)aB/pwm’r?:GGIWHQIMI-
NVR ( D265-360 N ; : 1 1 ; 1H,
o el A 37 (koI 37 Sttt Koy i gf of R
Spectrum (Cl) mwﬁrz (100% [ MH].

I

HRVE @810ed 8ot HES AP GG 6 25@12’ 167 08); 6£dund
152. 0698.

(R e oy é ) 100I (m, 3H, NH); 5];6|5 (m, 1H, H2’ %,5.07 (m, 6H, H11b

3R -3-(1-aza ri- xycar boxam do-3' - r , am d
0] - 2- 150xohexy"|%) Enég ) The tit|P§C§b%$ﬁgeﬁaﬁ18%\,\g§&§ nﬁ‘ﬁ%‘é@% %é%fg

t he general peptide j pr ocedur e H5Rrd éuh ZHeHB); 4.08 (rorhH1 B Y); 3.01000, 71,

p
gf|27 mTD||) 3't Nand (R) b5 (te(rjt)but ?xycar}g Q@@QP)HZﬂ(”S&@meﬁpQ@@f257(sY
uor en ”I’,I’E y oxycar ,pxam Q) pent anol c C L
af ford Uk 8972 7d> 3H hotH):3e9)f égiﬁlhﬁﬂ§§3§g@ &19w395é éé ziﬁgﬁﬁt§%%tx13
300 SNHZ2YL HE):9.41 %, 55, C(QH):); ABHjm, 28, HIP” §rgl H3TH, 1.2RI) 65, 2.x38 -CIh); 115 (18 41, B, and H,

JAr tl) L 5127% N %&t&unﬁdﬁw cZr/z71§72(@ 0% ;Mﬁ é%{ﬁ%s ca?c!atfor ﬁggg g}‘%@iﬁ_ldg%’ ;}ou%d7 26( En d,

OH, Ar H2"2-69A1 ArH7"); 6.03 (d J— 8.1 Hz, 2H, NH); 4.63 (m 1H, H3'); 4.36
(d, J= B6enzyl (2S,5R %R) 2-%_' 0, L_B fridza-8 %‘ert-Zutg)xycaﬂ])oxamxd%blll_t%l) ll]ia-[Z’-metl)ldxy-:?l §?(S§S 3H,
binaphthalen-2-yloxy})-5-(3-[{2,2,5,7,8-pentamethyl-3,4-dihydro-2 H-6-chromenylsulfonyl} guanidino]propyl)-
20  4,7,10-trioxoundecanoate (125)

/]( j)\ The title compound was synthesised using the general
0]

4 peptide coupling procedure (Procedure B), from 112 (55
¥ OO mg, 0.064 mmol) and 103 (23 mg, 0.064 mmol) to afford
~
: o 0 125 (51 mg, 0.042 mmol, 66%) as a white solid. Mp

N™ N O@ 104°C. '"H NMR (CDCl; 300 MHz): § 7.91 (m, 4H, ArH);
0
J/ 7.30 (m, 13H, ArH); 6.23 (m, 3H, NH); 5.63 (m, 1H,
3

N7 H2°); 5.10 (m, 4H, PhCH,O and H3°); 4.80 (m, 1H, H2);
Hwé\rd—# 0 4.58 (m, 2H, H11); 4.41 (m, 1H, H5); 4.11 (m, 1H, H8);
© N 3.71 (s, 3H, OCHs); 3.09 (m, 2H, H3”); 2.89 (m, 2H,

30  H4); 2.56 (m, 2H, H4"); 2.54 (s, 3H, 7°-CH,); 2.51 (s,
3H, 5’-CH3); 2.48 (m, 2H, H1°); 2.07 (s, 3H, 8”°-CH3); 1.86 (m, 2H, H1”); 1.75 (t, /= 5.7 Hz, H3”’); 1.56 (m, 2H,
H17); 1.41 (s, 9H, C(CH,)3); 1.34 (m, 4H, H1”” and H37™); 1.27 (s, 6H, 2 x 2"’-CH3); 1.54 (m, 4H, H2” and H2"”).
Mass Spectrum (ES, +ve) m/z 1196 (30%) [MH'], 346 (100%). HRMS calcd for C4sHgrN,O4,S 1196.5742, found
1196.5757.



250CH3); 3.08 (m 2H, H6'); 1.78 (m 2H, H4'); 1.60 (m 2H, H5"); 1.42 (s,
9H, (CH3)3). Mass Spectrum (ES, +ve) niz 610 (100% [M\61], 588 (70%

[ MH#]. HRMS cal cd for C33H38N307 588.2710, found 588.2726. Met hyl

(3R)-3- (3" -am no- 1-aza-6-tert-but oxycar boxam do- 2- oxohexyl ) benzoate (145)
The title conmpound was synt hesi zed using the general N-Fnoc deprotection
H3COOCN3' NH2 procedure (Procedure C, from 144 (555 ng, 0.95 mol) to
yield 145 (285 ng, H 0300.78 mole, 82% as a clourless viscous oil. IHNW
(CDC13, 300 MHz): 5 8.04 (m O)'LN 6" liggArH); 7.84 (t, J= 1.8 Hz, 1H,

ArH); 7.51 (t, J=7.8 Hz, 1H ArH); 7.36 (m 1H HArH); 5.11 (m 1H, NH);
3.91 (s -2-aity1-83,0(tFhza B rerediRtoky i : aall,
) | RS o ahs Mader BighepcboiaisdB BB R g ellini it f

G 8H28 h@'bgir(gg%-ﬁz:bwemflﬁgwl}g%l_dmh)ﬁpyl)é g-g_- [Ziv@t- lrylally oxy}-[1,1’]-(S)-binaphthalen-2-

( 3R) - 3- ey ()ALA0-tadxoyidocayiedtd(146) - ( S) - bi napht hal en- 2-yl oxyl ) -1, 4-di aza- 3-[ (3-t
ert but oxycar boxam dog propyl}< 2, 5-di oxohexyl ) benzoate (146) The title

conpound was synt hesfised u§i ng the generk tifkeqompeiad wesspithesispd prinsctbeigenasal

17 0.7% m@%\%l_e %glgnkﬂﬁ)céda%@’?rggdulr@mﬁgorﬁ“ﬂqgg to
of 99 a white foam : :

- (v 0ty s eI e o
(d, J= @\E‘z H, ONH); .em HO12§ (64 4ngQ040 mmoR B %84 hiteso BB Mp i O-
511, 116LH0N ang B, \ OGHRY: 'rAnd (1501, bk P 791 tmO1, GHR)
2H, H"); 1.443(sH 9H, )3); ) 211, H2")". Mass S ectru&ggEs,

+ve) mz 732 (5099 [Mff], 351 (1009%. HR¥EmcEHcAH:¢22 fpcHzNilaABEe/ = 162
732. 3285, found £3233316. 10 Hz, 1H,H377); 5.91 (dt, J=5.1, 16.2 Hz, 1H, H2");

(3R)-3-(6-(2[2" -allyRo 1,11-(S)-bina al ens,2s v [pe -di.aza-3-[(3-t
ert - but oxycar bd®amNig 1~ 2,5-di ox%&% ﬁgg%gi@ﬁé&hﬂ%ﬁ%ﬁm ad

sol ution of 146 (370%ny, \. mol ) i n THPE hik @ [H312) 468 (pr25, KHS; 408 el =

l'i thi um hydroxi de nmonohydrat® (43 ng, O0.7%sl179m), ) 400 @n  1ESHE) 3.080m, 21,
suspensi Qn I d 1o O ) ) iy far
16 b O 28R BTG i i P6 TR B 807 R el s A
was Sr enovEd bYHSVIASGmAH, B &5 Dime 4.1 ” BndH1ETral 41i(n gH A0S 3P &y, HAD): Was ed
wi th digtshyd x 24681, { AQmMR, H2” and H2"”). Mass Spectrum (ES, +ve) m/z 1298 (5%) [MH'], 1172 (100%).

HRMS calcd for C;4HggN,O;,S 1298.6212, found 1298.6185.

(Procedure B), fro
afford 146 (434 ng, 0.99
300 MHz): 8 98 (s,

3

Benzyl (25,5R,8 R)-2-allyl-3,6,9-triaza-8-(tert-butoxycarboxamidobutyl)-5-(3-[{2,2,5,7,8-pentamethyl-3,4-
dihydro-2 H-6-chromenylsulfonyl}guanidino]propyl)-11-(2-[2’-{3-phenylpropyloxy}-[1,1°]-(S)-binaphthalen-2-
20  yloxy])-4,7,10-trioxoundecanoate (127)

The title compound was synthesised using the general

(o]
)( Py (a\ peptide coupling procedure (Procedure B), from 112 (124
O 'NH

- mg, 0.14 mmol) and 107 (68 mg, 0.14 mmol) to afford
OO 127 (146 mg, 0.11 mmol, 80%) as a white solid. Mp 92-

4
M'
- (@] H 0] 0 o 1
: 25 98°C.'H NMR (CDCl; 300 MHz):  7.90 (m, 4H, ArH);
ot AN
T2 N

)
: o H OO 7.23 (m, 18H, ArH); 6.68 (d, J= 9.0 Hz, 1H, NH); 6.27

° f (bs, 1H, NH); 6.21 (d, J= 7.2 Hz, 1H, NH); 5.65 (m, 1H,
H/J/'i S H2’); 5.12 (AB,, J = 12.3 Hz, 2H, PhCH,0); 5.03 (m, 2H,
HN ”—i@ H3’); 4.55 (m, 2H, H5 and H2); 4.40 (AB, J = 14.4 Hz,
) 30 2H, H11); 4.07 (m, 1H, H8); 3.85 (m, 2H, H1"); 3.08

(m, 2H, H3"); 2.90 (m, 4H, H4”” and H3"’); 2.58 (m, 2H, H4™"); 2.55 (s, 3H, 7”-CH,); 2.53 (s, 3H, 5”°-CHs); 2.47
(m, 2H, H1°); 2.08 (s, 3H, 8”*-CHs); 1.99 (m, 2H, H1"); 1.74 (t, J = 6.6 Hz, 2H, H3""); 1.62 (m, 2H, H2""); 1.40 (s,
9H, C(CHa)s); 1.23 (s, 6H, 2 x 2°-CHs); 1.14 (m, 2H, H3"”); 0.95 (m, 2H, H2”); 0.77 (m, 2H, H2"). Mass
Spectrum (ES, +ve) m/z 1321 (100%) [MNH,"]. HRMS calcd for C4HgN-01,S 1300.6368, found 1300.6356.



O e Nto renove unreacted starting material. The aqueous phase was 3" 3'"
acidified wwth dilute potassiumbisulfate and the resulting

20precipitate was extracted with DCM (3 x 40 nlL). The conbi ned DCM
fractions were dried and evaporated to yield the title conpound (350 ng,
0.49 Mol , 96% as a white solid. M 86-90C. 111 NMR (CDC13, 300 MHz): 5
9.70 (bs, 1H, COOH); 9.26 (s, 111, ArH); 7.97 (m 711, ArH); 7.34 (m 8H,
ArH; 6.63 (d, J= 9.0 Hz, 111, NH); 571 (m 111, H2"); 5.01 (m 2H, H3");
4.59 (m 511, 116', H" and 113'); 3.0fgdm 2H H3"); 1.65 (m 211, H");
1.49 (s, 9H, (CH3)3); 1.15 (m 211, 112"). Mass Spectrum (ES, 25+ve) niz
740C 1008y W s 30 hrid M o TR b 051 AR AR 0R y BBy L2B)-(sh.0und
(3R) - 3- l(w{l%alf'zﬂ-vlsrw O§2-2%5 7 Srpentagyethy}-3:4 Ay dyo Eif-chramepylsyfpuviisnanifinplnropyly ( 3.
t er t butoxerivhondmday pegpyl | - 2, 5- di oxohexyl ) benzoate (148) To a sol ution
of 147 (40 ng, 0.0565mmol) in acetone (2 m) was added K2CO3 (17 ng, O0.12
mol ) and benzyl @“I‘ de (21 ng, 0.12 nideitle cPmpoupdwas|syrithesjsed usigedhesdennil was
al loved to stir To© 1§Hh bef o:zve concant rp%ﬁtld@Ebu@lﬁ@pﬂb‘é’dhlfe'(f!}@&:dh@éh)bﬁ’onfil@%ﬂl

| h t h 6
52048 ol 800 a5 x whi t e sl b vp e dEsbne s ERER Rt Tl
8. 63 (g@:y A H) ; 7. 90 (m ﬁ;gg ATH . 7. m&(laﬁmg,pm nmpll—QS%)@wQWmtéébhd%p]% 8 4
e, LIS o (e 10 23 . g SRS 2, 1)
4.50 (m 5H Ho' ,"H”* amd "194. K

(
H"); 1.42 (s, 9H, 3043)3) 1.05 (m 2H73|0|;§1"1)13HNH§1§6§6§&%W>( nzbwé) n z
808" (30% [MT]; Hil (100%0 . HRVB cdlcd Ny 6. (B48HS@NA0S11E 081358 8m, fHDH0)
808. 3634. Al ly! 2 o
(3R)-3-(6-(2-[ 2" all § 1- (S) - bi napnthar en 2 Y SO B G A 520 3

t er t but oxycar boxani do) = 2, 5-di oon&QW)%H%é‘ét%g ‘(ni i 5951tm, HLEBT l)tl on
of 147 (43 ng, 0.060 nmmol) in acetone (.17, 2\1\1@33@,(1@@%&21% ﬂi&@igzﬂo 12

| [ ] 1 | &,
a1 T ovedt 3 Sl TP 6 RO & cdHean PartaH G T oo Rty e
collamm Hshi:dratogiaBhiyend BYS MeOHS M)y i & @ cElno 21 CHo: b B POl w«gﬁ
&!il’z) 0. %‘ﬂl?Hmeb 79 (?:9%1 S zﬁ’ad%")t(ﬁszi@lﬂ—%s Mz&i‘ﬂﬁ*’l?@% d Ji BVR, GEDGE4.37). a9

J= 8.4 SPQC rur_ﬁi_pés h'q)m/z 62765?08@ [W ]r%ﬁéi\_”%gallcgﬁ)r C70§90B150 (séhg}a%ig f"fi‘g?lz)” g3§§39 ( dd
489 (Sr%eynés’%s ’;Hj?l'z'gﬁﬁ(l PG thyRef éPé"z’}hG 5 %%t"?ﬂég Ryl 1D H2H3 o )

He' ) :  AduBycprpoxamifolMityl)s-(12,257 §-pantamothybRA-Yihydo3H-6 my 2H, H3"): 1.91 (m 2H,

HI %, %hl‘l)ﬂleﬁﬁsulf%igt(agda&) opyib 4911045 etrdblotebiddecanocdR$ROSPECt rum (ES, +ve) nilz
758 (10% [ MHH] 44 (10 H%\/B 15cal cd for C451- 147N308Na 780. 3261,

found 780. 3290. Iu\ g< The title compound was synthesised using the general
(3R -3-(6-(2-[2"-al Iyl oxy-{1H81-"05)> bi naphy @% LXW broteddic®h 378195 [ ( 3-
tert-but oxycar bo>|<§1m' do) propyl¥ 27 5-di oxoheg 9 engrﬁgox %)g)nezare%g’ ?‘ %)

mg, 0.045 mmol) and 97 (17 mg, 0.045 mmol) to

Iz

1H, ArH10""); 8.03 (m, 2H, ArH); 7.58 (m, 2H,
Q ArH); 7.44 (m, 2H, ArH); 7.30 (m, 11H, ArH); 6.82

@ O H 14 afford 129 (20 mg, 0.016 mmol, 36%) as a white solid.
Y\NJ\/ NTO1/ 25  Mp 108-110°C. "H NMR (CDCl;, 300 MHz): & 8.48 (s,
&* O (bs, 1H, NH); 6.36 (bs, 2H,n 2 x NH’s); 5.77 (m, 1H,
OQ H2%); 5.12 (m, 4H, H3’ and PhCH,0); 4.85 (m, 1H,
H11); 4.59 (m, 1H, H2); 4.44 (m, 1H, HS); 4.31 (m,

1H, H8); 3.19 (m, 2H, 11-CH,); 2.95 (m, 4H, H4” and H3”); 2.56 (s, 3H, 7°’-CHs); 2.54 (s, 3H, 5”’-CHj); 2.52 (m,
4H, H4”” and H1"); 2.06 (s, 3H, 8’-CHs); 1.97 (m, 2H, H3"”); 1.94 (s, 3H, H14); 1.74 (m, 4H, H1” and H1"”); 1.71
(m, 2H, H3"); 1.62 (m, 2H, H2”); 1.38 (m, 2H, H2”"); 1.36 (s, 9H, C(CH3)3); 1.23 (s, 6H, 2 x 2"’-CH;). Mass
Spectrum (ES, +ve) m/z 1221 (10%) [MH']; 282 (100%). HRMS calcd for CesHgsNgO;S 1221.6059, found

35  1221.6089.

O

1

O:U)



,NHN3 NHo SO The title conpound was synt hesi sed using the general O
peptide coupling procedure (Procedure B), from 147 (91 Hz 000 O )LO (140
ng, 0.127 mol) and 0- benzyl hydroxylamne (20 ng, O N.-- 3"% H1.27 mol)
to afford 150 (82 ng, 0.100mvl, 78% as a

white solid. M 141-144C, IH NWR (CDC13, 300 MHz): 8 9.14 (s, 1H, ArH);
7.97 (m 2H, ArH); 7.88 (m 2H, ArH); 7.31 (m 10H, ArH); 6.41 (d, J= 7.5
Hz, 1H, NH); 5.66 (m 111, H2"); 4.95 (m 4H, H3" and ArCH2); 4.66 (t, J=
5.1 Hz, 111, NH); 4.54 (m 4H, 116', Hgyw; 4.30 (m 1H 25H3"); 2.93 (m
2H, H3"); 1.54 (m 2H, H"); 1.43 (s, , (CH3)3); 1.06 (m 2H, H2"). Mass
Spectr LBEh(ylESS,SR‘sﬂ)ISHZallﬁ-ZSS % 120884az9- Si4-lers-bfakfsaxbakapdd ol oty A BRIHUH 8

823. 3707 " 1 raoxo-11-(4-[9-
(3R) - 30*’{ ‘%’%ﬂf]% 48‘3% %’5& %&B‘% P oy o 4 i aza- 3- (3R
- t er t burthgpapthaeny D&&r&ﬂﬁcw"ﬁﬁl(wbpyl) 2 5 d| oxohexyl)benzoate (151) To a
sol ution of 155 (32 ny, 0.048 ool t n} ass t% NL-fent- 1
but oxycar boxam do(trifl uorom;qk bsjﬂ fonyl i rﬁ hg)gonémlhn N op %Shsgﬁmcrl% f%lera
0.072 mmol ), triethylanine ( my, O. 5)72p¢m11ﬁ|cyuphrmmoqe@sqﬂPtomﬁ@rewﬁamuléh was
al lowed to stlr or 16 h under” a nitrogen(ﬁm@heﬁ@)aﬂ'm(mhg/emzﬁﬂa@)to
evaporate and crude 35pr @duct was pur y f

chr omat ogd\ﬂl} 0 t,'?]{vl eld ¢ Oéé ﬁqt(‘f]‘é“%:hﬁ"%oun‘g #%asrfag‘f'hltﬁs%lﬁ
mol e, as ajywhiite’soli d

76C. Mp INVR 'HNOR (CDCl; 300 MHz): § 8.72 (m,
o)
e

2H, ArH); 7.58 (m, 16H, ArH); 6.40 (bs, 2H, NH);

5.71 (m, 1H, H2’); 5.13 (m, 2H, PhCH,0); 5.03 (m,

2H, H3’); 4.83 (m, 1H, H11); 4.60 (m, 1H, H2); 4.59

(m, 1H, H5); 4.29 (m, 1H, H8); 3.12 (m, 2H, 11-CH,);

2.94 (m, 4H, H4”” and H3”); 2.56 (s, 3H, 7”’-CH,);
2.54 (s, 3H, 5’-CHs); 2.53 (m, 4H, H4”’ and H1’); 2.07 (s, 3H, 8"-CH3); 1.91 (s, 3H, H14); 1.82 (m, 4H, H1” and

15  HI"); 1.72 (t, J= 6.6 Hz, 2H, H3"); 1.62 (m, 4H, H2” and H3"); 1.39 (m, 2H, H2"”); 1.34 (s, 9H, C(CHa)3); 1.23
(s, 6H, 2 x 2°-CH,). Mass Spectrum (ES, +ve) m/z 1221 (100%) [MH']. HRMS calcd for CgsHgsNgOy1S 1221.6059,
found 1221.6045.

10

Benzyl (2S,5R,8R)-3,6,9-triaza-8-(fert-butoxycarboxamidobutyl)-5-(3-[{2,2,5,7.8-pentamethyl-3,4-dihydro-2 H-
6-chromenylsulfonyl}guanidino]propyl)-4,7,10-trioxo-2-propyl-11-(2-[2’-3-(propyloxy)-{1,1°}-(S)-
20  binaphthalen-2-yloxy])undecanoate (131)

To a solution of 122 (170 mg, 0.145 mmol) in THF (5
mL) was added palladium on activated carbon. The

OO reaction vessel was degassed under vacuum and regassed
O with hydrogen before being allowed to stir for 13 h. The

H)J\/O O@ solution was filtered, evaporated to dryness and dissolved
in acetone (5 mL). To this solution was added K,CO; (39

mg, 0.28 mmol) and benzyl bromide (24 mg, 0.14 mmol).
After a further 13 h the reaction was concentrated by
vacuum and the product isolated by flash column

30 chromatography (5% MeOH/ DCM) to yield 131 (127
mg, 0.10 mmol, 71%) as a white solid. Mp 118-123°C. "H NMR (CDCl; 300 MHz): & 7.90 (m, 4H, ArH); 7.30 (m,
13H, ArH); 6.26 (bs, 2H, NH); 6.20 (d, J = 7.2 Hz, 1H, NH); 5.13 (AB,, J = 12.6 Hz, 2H, PhCH,0); 4.50 (m, 2H,
H2 and H5) 4.43 (m, 2H, H11); 3.99 (m, 1H, H8); 3.69 (m, 2H, H1""); 3.13 (m, 2H, H3”); 2.91 (m, 2H, H4”);
2.60 (m, 2H, H4); 2.56 (s, 3H, 7’-CHs); 2.54 (s, 3H, 5”°-CH,); 2.08 (s, 3H, 8”°-CH3); 1.90 (m, 2H, H1"); 1.88 (m,

35  2H,H2); 1.76 (m, 2H, H3™); 1.58 (m, 2H, H2); 1.41 (s, 9H, C(CH3)3); 1.38 (m, 4H, H1” and H1””); 1.34 (m,
2H, H2’); 1.27 (s, 6H, 2 x 2”°-CH3); 1.20 (m, 2H, H2”); 0.87 (t, J= 6.9 Hz, 3H, H3""”’); 0.43 (1, /= 7.2 Hz, 3H,




(CDbC13, 300 MHz): 6 8.55 (s, 1H, ArH); 8.27 (bs, 111, NH); 7.77 (m 711,
ArH; 7.26 (m 8H, ArH); 6.34 (d, J= 8.4 Hz, 111, NH); 5.59 (m 111, H2");
4.67 (m 2H, 113"); 4.57 (d, J= 3.3 Hz, 2H, H"); 4.48 (m 2H, C6'); 4.34
(m 1H H3"); 3.91 (s, 311, OCH3); 3.26 (m 2H, H3"); 1.65 (m 2H, H");
1.51 (s, 9H, (CH3)3); 1.46 (s, 9H, (CH3)3); 1.14 (m 2H, 112"). Mass
Spectrum (ES, +ve) nmlz 896 (100% [M\a], 875 (95% [MH]. HRMS calcd for
5C49H56N5010 874. 4027, found 874.4043. Benzyl

(3R)-3-(6-(2-[2" -allyloxy-{1,11-(S) - bi pgpht hal en- 2-yl oxy]) -1, 4-di aza- 3-(3

di-tertbuto car bonyl andno 2, 5-di oxohexyl )benzoate (152
T SoNGE Mt Srevam A 1) g 1226 (907 WG] RS B@\ﬁml(%z(}h@é\%%iﬂéé%ziéofowf(ter%-

but oxycanbexam do(tri fl uoronet hyl sul fonyl i m no) met hyl propanam de (16 ny,
0.041 mmol ), and triethylamne (4 ng, 0.041 mmol ). The resulting sol ution
was al | Beveyl (ASHRSBiR)-2-alyd111-26]2 hallylozie {1, 1INAS)-biirphthalew-21yloxyip3: 6,2 trins o 8-diuedanaine-5t he

Cr ude DogduBim R BUTLDh Ao o B AN URBLNEN AR 00T aphy (15: 1, 0)N) -0
{S%gl\/l B yBo7yl|e 0t hgatltlelﬁ\ygorrpod&(kjt grg ng, 0.016 mmol e, 58% as

a vvhl te solid. |v|o 122 MIP6C. 311 NMWVR (’SCD(illgtltle?tﬁﬂpd\ﬂﬂZ\)zas sfthedided (Sing tid-fenofl i) ;

8.26 (bs, 111, 7" 7H, 1
P PR R T
4.56 ( 11, %% ) 4545 )(m)] 2@ 6' ) 4ng5905(5rmm<4)1<1ylelm332)(2913g 2@3%@01262%
113" O ;N 2B fosfic (8am Riid. . (\]Qlﬁ B 1.15
(m )211 112")0 I\)ﬁg;« Sp@ctﬁ‘um( )( kﬁ})hYd Ble o N EDD,

95 % | ¢d
for C55H60N5010 950, 4340, found 950. 4339 S?}f’}(“ 6 MEITh AR 8L S
yl oxy-{1, 11-(S) -1bi naﬁptﬂzh&ll enH)R27.93 GXYDAH) A4%-99i(8 18,-BHJ; 31{d

(3R) - 3- (6- (2-12" Hal I%
i-tert- but oxy imy guanl d| noj pr opyO 7?5’5?& ngggﬂeﬁﬁQg,sz%thQM R a
solution_of 15 g mg7 S% DCM (2

but oxycHHbJdxXaM-do( A rzéé‘Pc?-ﬁIef“fWI'/ |<‘Pdﬁlyﬁ{%7rR§)(ﬁelt11’.9\rH)dealn%¥Waean(1§i o,

0. 054 ml(mq,aﬁdstﬁmmmdm nel ((rD4I—1,H3LéndH'ﬂ’l’§g4r56$xhl|6fuﬂgfsallutahd)ﬂl malahd owed

e pur'th PRy B By PRROLAF np AE B0 ERTLANDE 5 R0TA AR IRGL 7 6L g o
t e SE T Lh@ (oo U2, 5 10):084 (s B 05, B3 NG BMBGEP@D- D)

;0808| |(:|1N§/B WS EOLR off 3@@ M‘tﬁw @ﬁ) PR 5(§N3 %Mlﬂmc H4h|) Arc813276 AI*@SI?’S]i]i\-Ié-z’ s

758 (ol ths £ 1ol B2, B0 0 AR s’ i T A v i i ©
H3a- esties.}, Ar6H289.§,daCH: 282, WrSH; 1206, 3¢, 1216 ArCHBH 264 thel;; 12610, 85CHITRS. 2, BICH:

"“ - est ghy é”)\‘i’cﬁ-]z?? 6)Arcﬁ Q@s(ﬁb 14133: A&61178n4- ""163 3. ﬁ%o(z@cﬂ% cgllgf)) c1®, 26
211, 113 911, °

(Cﬁ@) 3)68. 11“?%5 - %4%7 %éé? 081\%15950%;)‘8’& %m3€é§1( 43%%)01%7132 39007 LR PR 1,
700 (1G0D% 23.4BYE Mad SectharEC5 1 258560 004+)900]. HRIH, calt OBNC,IRR0044589398, HHA.

856.4367.

Benzyl (25,5R,8R,115)-2-allyl-11-(4-allyloxybenzyl)-8-(4-aminobutyl)-3,6,9,12-tetraaza-5-(3-
[guanidino]propyl)-4,7,10,13-tetraoxotetradecanoate hydrochloride (133)

NH,*CI 25 The title compound was synthesized using the general N-Boc

| 3 4" deprotection procedure (Procedure A), from 123 (65 mg, 0.059
L mmol) to yield 133 (39 mg, 0.048 mmol, 82%) as a cream
O\FI/Z\” 3 N ﬁ N\ﬂ/ solid. Mp 108°C. "H NMR (CDCIl; 300 MHz): § 7.35 (m, 5H,
o) >0 o) ArH); 7.16 (d, J= 8.7 Hz, 2H, ArH2”" and ArH6"); 6.87 (d, J
HNJ/ 9... = 8.7 Hz, 2H, ArH3"” and ArH5"); 6.02 (m, 1H, H2”"); 5.78
)\ (m, 1H, H2"); 5.39 (dd, J= 1.8, 17.1 Hz, 1H, H3,”"); 5.24 (dd,
NH;*CI- O

§ J=1.8,10.5 Hz, 1H, H3,””); 5.10 (m, 4H, H3’ and PhCH,0);

/%" 452 (m, 2H, HI”); 4.39 (m, 2H, H13 and H2); 4.24 (dd, /=
4.8,9.0 Hz, 1H, H5); 3.98 (dd, J = 3.9, 9.9 Hz, 1H, H8); 3.16 (m, 2H, H3”); 2.94 (m, 2H, 11-CH,); 2.84 (m, 2H,

35  H4");2.55 (m, 2H, H1°); 1.94 (s, 3H, H14); 1.87 (m, 2H, H1”); 1.73 (m, 2H, H1"); 1.54 (m, 4H, H2” and H2"™");
1.03 (m, 2H, H3). *C NMR (CDCl; 75 MHz): & 175.4, C1; 174.4, C4; 174.2, C7; 172.5, C10; 159.0, C13; 158.5,



(3R)-3-(6-(2-[2' -al 'yl oxy-{1, 11- (S) - bi napht hal en- 2-yl ox ])-1,4-di aza- 3- (3Rd
I -tertbut oxycarbonyl } guani di ncdpropyl) - 2, 5- di oxohexyl ) - N-benzyl oxybenzam de
(154) H3 NHO To a solution of 161 (51 ng, 0.067 mol) in DCM (3 niL) NN
was added NI1-tert-butoxycarboxam do(trifluorometh- H_

Oyl sul fonyl i mi no) met hyl propanami de (39 ng, 0.10 / 010 mmol), and
triethylamne (0.1 nL). The resulting solution was allowed to stir for 16
hr under N2. The sol vent was evaporated and the crude product was purified
by flash col um chronatography (15:1, {@DPCM MeOH) to yield the title
conpound (58 ng, 0.060 nmole, 90% as a white solid. M 112C 111 NMR

( CDC13, NGOO3WHAYC4"8 14.9527T'5 134131—|C2 AFRS; A8 189.0( AyE€H2'T pd ANJHP™”; 29 G0ATCHy 1284,
é\rg% (7A1%1-I (394, ﬂﬂ@ﬁ; 12%«%"%01’61?94026@; 11715—c37’”’511l5|b,,Ard;hb”’ Md)Archs©39 §a17H7.0H2" ) ;

. S 4 m )

000, b 551N 55 80l Meuldbichh bl Ay 8B 808 i) il 43
1. 44 (sG279BY, Cl”CHB)i,?;)M 23.81CB"1; ms ZIH’ Mag"Spectrivia 615, Spbw?ﬁiﬁrﬂ $(70%95é§8 *9020)987

(10029 Mk@lalcd%% G909, 75V ouiRMB 48! Cd for C55H6I NG00 965. 4449, found
965.4422. 15Met

(3R) - 3- Mzs(l &sk2, 81@& his1-88 Y-thidza 1 1 [2)-bddiylekp L, (3B imdphthaloay2 Yiox$H B Ib@hmmpr o Py 1
)-1,4-d a%%m?ﬂau@g %qggﬁxmhagg§°‘ﬁﬁﬁaxg o Rgﬁgde(155) The title conpound

was syntIvest ze € genera O deprotection procedure

(Procedure A), from 14,@ @56 @ 0/ 0:7%7 1-43 gdgmlsﬁtﬁegzeﬁhgﬁghgg%@rgl%
a

ng, 0.057 mol, 74O y le 12 0 roscopi c cream sol |
NVR ( CD30D 30 8. 02 % - @@ Npoc deprotection procedure (Procedure A), from 124 (50
(m 2H ; 92 dam . 1P (m, 0.244, moAuiHY yield 18424 1z, 08B mbs1H)6%)
Z 126 ( m jj?\(m )Kgﬁ ' gg%\%ﬂ% soghglpll:l'g’ 198°c. 4 §@4R((?b o'%léloo
H"); 1.30 (m OZH ")O 13C NWR D), MBZ)M-’H)O (m84fﬂmi)96911(mct§ﬂ ATHY;, 5654 cs'
168.1, C2'; 155.4, JArC 154.1, ArC 139 &, 11522%); 41898m GsH, PRCH,0 1897 dhd BANC,
134.9, A'C; 132 il)\Nﬁ‘zgl_l 4.49 (m, 1H, H2); 4.30 (m, 1H, H5); 4.23 (m, 2H, H11);
15 4.05 (m, 1H, H8); 3.21 (m, 2H, H3™); 2.95 (m, 2H, H4™’);
2.50 (m, 2H, H1’); 1.62 (m, 2H, H1”); 1.43 (m, 4H, H1”* and H3™"); 1.15 (m, 2H, H2"); 0.89 (m, 2H, H2"). °C
NMR (CD;0D, 75 MHz): 6 173.6, C4; 173.4, C2; 172.4, C7; 171.1, C10; 158.2, CN3; 154.3, ArC; 154.1, ArC; 153.4,
ArC; 142.1, ArC; 141.8, ArC; 140.8, ArC; 136.8, ArCH; 135.9, ArCH; 135.2, C2°; 132.6, ArC; 131.1, ArCH; 130.6,
ArCH; 130.1, ArCH; 129.7, ArC; 129.6, ArC; 129.5, ArCH; 129.3, ArCH; 129.2, ArCH; 129.1, ArCH; 128.8, ArCH;
20 127.4, ArCH; 126.9, ArCH; 126.7, ArCH; 126.3, ArCH; 125.5, ArCH; 125.1, ArCH; 120.6, ArCH; 120.2, ArCH;
119.2, ArC; 116.6, C3’; 68.7, C11; 68.7, C17”; 68.0, ArCH,; 54.0, CS5; 53.9, C2; 53.6, C8; 41.8, C37; 40.4, C4™’;
36.5,C1’; 31.9, C17; 30.0, C1°”; 27.6, C27; 26.1, C27; 23.2, C3". Mass Spectrum (ES, +ve) m/z 906 (100%) [M>'].
HRMS calcd for Cs3HgoN-O; 906.4554, found 906.4544.

Benzyl (25,5R,8R)-2-allyl-3,6,9-triaza-8-(butylamino)-5-(3-guanidinepropyl)-11-(2-[2’-methyloxy-{1,1’}-(S)-
25  binaphthalen-2-yloxyl])-4,7,10-trioxoundecanoate dihydrochloride (135)

NH3 cr The title compound was synthesized using the general N-

Boc deprotection procedure (Procedure A), from 125 (45
/“\/ J\/ mg, 0.037 mmol) to yield 135 (24 mg, 0.027 mmol, 72%)
(o)
\[]/\ as a highly hydroscopic cream solid. 'H NMR (CD;0D,

300 MHz): & 7.76 (m, 4H, ArH); 7.03 (m, 13H, ArH);

HN 3" 5.56 (m, 1H, H2’); 4.94 (m, 4H, PhCH,0 and H3); 4.31

HN)\NH;CI' (m, 4H, H2, H5 and H11); 4.03 (m, 1H, H8); 3.56 (s, 3H,

OCHs); 2.98 (m, 2H, H3”); 2.64 (m, 2H, H4”"); 2.36 (m, 2H, H1’); 1.42(m, 4H, H1” and H1"); 0.99 (m, 2H, H2");

0.78 (m, 2H, H2”). 3C NMR (CD;0D_ 75 MHz): & 173.7, C4; 173.1, C2; 172.4, C7; 170.8, C10; 158.4, CNj;; 156.2,

35  ArC; 153.8, ArC; 136.9, ArC; 135.0, ArC; 134.8, C2; 134.1, ArCH; 131.2, ArC; 131.0, ArCH; 130.9, ArCH; 130.5,
ArC; 129.5, ArCH; 129.3, ArCH; 129.2, ArCH; 129.2, ArC; 129.1, ArCH; 127.6, ArC; 127.5, ArCH; 126.1, ArCH;



25 131.5, ArC, 131.3, ArC, 131.0, ArCH, 130.8, ArCH 130.2, ArCH, 129.3,
ArC, 129.2, ArCH, 127.6, ArCH 127.3, ArCH, 127.1, ArCH 126.4, ArCH
126.3, ArCH 126.0, ArCH, 125.5, ArCH 125.3, ArCH, 124.8, ArCH 122.1,
ArC, 121.8, ArC, 117.0, C3"; 117.0, ArCH 116.2, ArCH, 70.9, d"; 67.4,
C6'; 53.1, H3'; 52.6, OCH3; 40.1, C3"; 30.3, C2"; 24.5, d". Mass Spectrum
(ES, +ve) mz 632 (100%9 [M]. HRMS calcd for C38H38N306 632.2761, found
632.2777. 197. Methyl

(3R)-3-(6-(2-[2" -allyloxy-{1,11-(S)- bi ht hal en- 2-yl oxyD- 1, 4-di aza- 3- (3-gu
ani dyl propyl ) -2, 5- di oxohexyl ) benzoat e hydrochl ori de (156) HNNH340 The
title cOApoMRH: WAL Aht Wedi akdl IXimgrG h-Sgérdh Al9- INCBoElodepiChl &Bt3 61T 69.1,

pr oced%ﬁ sy, @ftegtsrya @OH;; §4roocrs 155& 248 6103, 409,256 40B1l4)’; 86X, viebah, £56 3¢, 82:1frg

0. (2)35( 192,, %%Cgs cr?@% pem% sl+2v4)2m/2§%% @(Wﬁé ﬁ'@&?@cg% Moy "

5. 73 (n§30AM1, hRAB30.42197 (m 2H, H3"); 4.52 (m 5H, H6 and H3'); 3. 92
(s, 3H OCH3); 3.01 (m 2H, H3"); 1.63 (m 2H, H"); 7( 2H, H2"). 13C
NVR 5( COB0D] (GSSRERY3-allye3,6,9-Friazg 8- ut@@lmsvﬁa(%uar@mpr%%lb(Z-Ié?hydr%*él K-S0 CNa;
155. 4, widphthdiddi2-Ploxyd)-4,101di0x Rndecaioate dihPar8enioNaC(1335. 1, ArC, 135.0, ArG
132.0, ArCH 131.3, ArC, 131.1, ArC 131.0, ArCH 130.7, ArCH 130.2, ArCH;
129.4, ArC 129.3, ArdH8C127.7. ArCH  12Te Gle com@ihd i@ Gynihesizd Giihg tHeaBnegal V-

Ar CH; 126 1 A gH, 196> ( , ArCH /]X_fogh'%& o@e%&n?rocé%ﬁ%roc@&ﬁc& fr&ﬁgd(SO

122.0, 9, ArC N7 2 R
69. 4, HﬁwHSz L4 8 meg0.038 WO@“’@?‘* 1361%5‘8&06?6‘“‘“%%3/3
Spectru , a4z1ﬁ3g}(l>ﬂj@ﬁﬂz@cppxbﬁhﬁx ©bd. GINMRr(CD;0D,

C39HA0N506 67402 * f qun

(3R) - 3- (6- (2- 12 2all yl oxy-{1, 11- (5)- bi nap‘ﬂltélﬁa)l SR HETY 530 (% Aoy r opy1
)-1, 4- di aza- 2, 5- i dxohexyl ) benzoat e hydr“éé‘hllﬁrﬂﬁb%%@’i)“ » PPgE2Q gnd[HE");
conmpound was Sm fil-ged using the genergal1H\Bs ¢31Ckﬂpmt1ﬁ¢)tmn(npu1@qmlurge

(e, ), VAR (35 0,000 L, e Vil don (90, T eed

8. 45 ( HI”%H,05 An M, HY?):309 (1) 2H7 Y AP EGNMRICROD THMHAH, 1726 H)4, 178.458; (194, CH,

H2 ) ‘Zhég c?& 15%{1(}%%‘@&5 §§3739A§énéaﬁ"m¢"§3§2 A 4%35(( & 53'3'92K1§éHr d‘“o Ax%i]ld
( CD30D 13982 39-6, AgCH;113G.0,ArCH;. 1 , A 192 GSCH lf%*f ‘AECH(}? 1 ‘AI§312§8 ﬁﬂp@f 127.3,

152. 8, MAcG27313CA26 824 CH U365 %cmrl@s 1,26C1;334.7,, Ar@¥1;,G20.4,33C; 61 19.8rACH;1382,153; Ar CH;
131. 0, 3 CH;
3L 00 ¥ Chok 3t Eadlis .o ALfi: 8%t AELTD (13842 Bl L &%Z%f%ecé“
Ar @B  B28.@; 380CH™; 226 .C27; 200G 12U C37 M@Smect&lngg +V¢\V’@-$88 152@ U@I /3&16100%)

122. 8, AN calb@ibr O, 1A OH1 643G, Bundi Bbss119. 5, ArC, 117.2, ArC 116.2, C3"
115.0, ArCH 112.3, ArCH 70.2, d"; 67.7, C6'; 51.2, C3 40. 4, C3" 328,

C2"; 23Behkyl @F,5R 8RS AlYSPET triddiv8-(HuGlantiv©)5- (adgaan?cﬁibp(o’ﬁﬁlw mmquoamz-(zi-m% .
HRVE Ca gngflpi%glo%%rm’? '\g(%?naglgﬁalgoi ﬁbxyﬁ)q}lmgalzogé dl?hgrﬁl%thlorlde (137)

The title compound was synthesized using the general N-

Boc deprotection procedure (Procedure A), from 127

NH3*CI
3" (146 mg, 0.11 mmol) to yield 137 (91 mg, 0.090 mmol,
82%) as a highly hydroscopic cream solid. "H NMR
\n/\N JK/ )K/O (CD;0D. 500 MHz): & 7.95 (m, 4H, ArH); 7.15 (m, 18H,
ArH); 5.73 (m, 1H, H2); 5.10 (m, 4H, H3’ and PhCH,0);
3,, 4.47 (m, 1H, H5); 4.35 (m, 2H, H11); 4.17 (m, 1H, H2);
HN
)\ 4,08 (m, 1H, H8); 3.86 (m, 2H, H1”); 3.13 (m, 2H, H3");
HNZ NHs*Cr

2.80 (m, 2H, H2™); 2.52 (m, 2H, H4*); 2.10 (m, 2H,
HI’); 1.61 (m, 4H, H3”” and H1”); 1.49 (m, 4H, H3’ and H1”); 1.12 (m, 2H, H2”); 0.96 (m, 2H, H2™"). *C NMR
(CD;OD, 125 MHz): § 173.8, C4; 173.1, C2; 172.4, C7; 170.7, C10; 158.5, CN3; 155.6, ArC; 154.0, ArC; 142.7,

35  ArC; 137.0, C2’; 135.2, ArCH; 135.0, ArCH; 134.4, ArC; 134.1, ArCH; 131.3, ArC; 130.9, ArC; 130.6, ArCH;
129.6, ArCH; 129.3, ArCH; 129.3, ArCH; 129.2, ArCH; 129.2, ArCH; 129.0, ArCH; 127.9, ArC; 127.6, ArCH;



198. Benzyl

(3R)-3-(6-(2-[2"-allyloxy-{1, 11-(S) - bi napht hal en-2-yl oxyD- 1, 4-di aza- 3-(3-gu
ani dyl propy1l) -2, 5- di oxohexyl ) benzoat e hydrochl oride (158) The title
conmpound was synt hesi zed using the general NN 3' N H ael Boc deprotection
procedure (Procedure A), from 152 (15 ng, 0.016 mvol) to yield 158 (6 ng,
0.0076 mmol, 48% as / 0 3:,elei a highly hydroscopic creamsolid. 1H NVR
(CD30D, 500 HN%6-MHz): 8 8.22 (s, 1H, ArH); 7.79 (m 7H, ArH); 7.25 (m 3
13H, ArH); 5.59 (m 1H, H2"); 5.27 (s 1Q(I;-I ArCHZ) 4.80 (m 2H, H3"); 4.47
(m 4H, HI"andH6);428 dd, J= 5. ,1HH3;292gm2H
H3"); 11394, {5l Y34 AGHE26),; Ar t¥é3(fhﬁCH2H4 81—4’2031 121 3 RNR 2083 Es; 120 26AHAD -1, 8
169. 8, 3°(D6.71468H9116CATHING, d11; €82, ArcED 84, CIAP;G4.1,X525306, CABES, k341 d5(:3€203

136. 2, ALC . 133 5 4,

1962 BECud 8y R Gl i3 PG 20 A0 G AS T oY G iy o

Ar CH: 1058, tme) e QR CAINTY - 46%@9%) HRMSS @lcd fyr CrElo 26 93484, Cphd 9826843, Ar CH:

125.9, ArCH. 125.6. ArCH ArCH 124.6, ArCH 124.5, ArCH 121.7,

ArCH 180z CSRRSR)- Fotys: 691(?*@5'—81&%15““%&%3 gpanidinoprepyh) 119347’ 43-mpthythptoxy)-q 7
Ar CH,  70,12-(S)3binh aphﬂﬁleﬁ-z-yﬁﬁy]) 4330-9’;0x6\[1ﬁ&3n0a&211]87ﬂr0]:ﬁ6}3de a3p. 3, C3"; 29.8, C2";

25.3, d". Mss Spectr +ve)mz 750 (100%9 [M]. HRMS calcd for
CA5H44N506 750. 3292, d 50 3273. A |1;h|e title compound was synthesized using the general N-
(3R) -3 (6-( 242'Lda' | yhox -)b, -(amlrmb@tectgn | R 3r&§rm%|nm%ﬁq0m1é -
1, 4-di azs 5 o) ex n gdr o or i e _caonpoun
was synthesi zed us))bid 2 %al B0C ﬁg 9@9&%‘%%9’8@&&1 48 m(gF‘?Q?@é‘H’Eﬂle
A), from149 ( to JOql c55%59s @ Thigity, hy@ro8cbic romein, soBR YY1 WRRA

hi ghly hydr osc%pl c ea‘Fh soI i d R NV Igl—?!zg)5

AH) 789 (m TH 7.26 (m 8H, A%Ekwg ﬁ(“géﬁﬁg’%t)ssf i,
(m 1H, H2") (3dd J= 1.5, 15.5 Hz,AH57HEm slﬂ?e}fllgnéﬁ RbgH;0 apd B35,
10.5 Hz, Xbester); 4.83 (m 2H44I9l3 ) 3H,4158hd Gm); 255 (thH,eﬁiz)@ﬂ.M (ft- 50

sy ! 2 ; 1» .
o 22'"; b E?/H e:%&?% g g b0t Mo By AP, o 0 b f e b it bl
15452 28y B ”’)1525@1 AR amdIL); IRAGn, 2133139 182 (e 2He H2");1098 (8, 2HCRI2™); D33 (47 -
ArC, 132 13, 3G, 1347 ?d JA%@Hzlﬁ'p HQJ’Q J@B db 12%@{%_'611399%4 H3Q 02%92 g

Ar C, 12C9 %g Ar CH; 128, Ar CH 1 b
126. 0, Ar HYS t55 1885, %455 32@04154&6@ 1172‘5%3 lﬁér?@ﬁfc’lléﬁ AT, AﬁHﬂf 1842,
Ar CH, 1A2¢0131 Ar G, 122230A&H; A196, AXED 134, Ardd]; 124.8.4C; 10841, A0HStR; Ad] 6288, ALS3";
éée 1, %%cﬁlﬂwg:?A&hC'% o Quch; 1560, 8R! 1258810, 1545, 'Ar@8- 1318 Bron; PR:s2ardEd
28" To.1, G55 1570, SaCH; 16,0, ACH; 69.0, ArCH; 68.0, C1L1; 65.2, CI7 54.2,C5; 537, C2; 53,6, C8: 419, C3"
40.4,C47; 393, C27; 36.7, C1; 32.2, C17; 30.1, €27 27.7, C2%; 26.2, C37; 25.6, C3™;, 22.8, C4,; 22.6, Cdy™,
Mass Spectrum (ES, +ve) m/z 886 (5%) [M?'], 444 (100%). HRMS calcd for CsHgsN;O; 886.4867, found 886.4869.

Benzyl (25,5R,8R,115)-2-allyl-8-(4-aminobutyl)-11-(4-[9-anthracenyl]benzyl)-3,6,9,12-tetraaza-5-(3-
guanidinopropyl)-4,7,10,13-tetraoxotetradecanoate
NH;*CIr 25 (139)

|k3' The title compound was synthesized using the general N-

@O ) j)\/ “ o H 14 Boc deprotection procedure (Procedure A), from 129 (20
TN N ) i
0 -0

mg, 0.016 mmol) to yield 139 (13 mg, 0.014mmol, 88%)

.y

J/ as a white solid. Mp 218-220°C. 'H NMR (CD;0D, 300
HNT 3 Q 30  MHz): 8 7.68 (m, 17H, ArH); 5.77 (m, 1H, H2’); 5.15 (m,

HN)\NH{CI' O 4H, H3’ and PhCH,0); 4.82 (m, 1H, H11); 4.42 (m, 1H,

QO H2); 4.25 (m, 1H, H5); 4.07 (m, 1H, H8); 3.18 (m, 2H,
11-CHy); 2.88 (m, 4H, H4™ and H3"); 2.55 (m, 2H, H1’);

1.95 (s, 3H, H14); 1.85 (m, 2H, H1”); 1.65 (m, 2H, H1™"); 1.53 (m, 2H, H2”); 0.94 (m, 2H, H2"). 3C NMR

35  (CD;OD,75 MHz): § 175.2, C13; 174.4, C1; 174.2, C4; 174.1, C10; 172.5, C7; 158.6, CNy; 140.0, ArC; 139.9, ArC;

138.1, ArC; 137.4, ArC; 133.2, ArC; 134.3, C2’; 131.5, ArC; 131.3, ArCH; 130.1, ArCH; 129.2, ArC; 128.1, ArC;



26.2, d". Mss Spectrum (ES, +ve) niz 698 (30%9 [MC], 123 (100%. HRMS
cal cd for CA0H4ON306 658.2917, found 658.2918. 199. Ally!

(3R)-3-(6-(2-[2' -al 'yl oxy-{1, 11- (S) - bi napht hal en- 2-yl oxyD- 1, 4- di aza- 3- (3-gu
ani di nopropyl) -2, 5- di oxohexyl)benzoate hydrochloride (160) The title _
conpound was synt hesi zed using the general N .0, 3" N H*O Boc deprotection
procedure (Procedure A), from 153 (40 ng, O 50.044 nmol) to yield 160 (11
ng, 0.015 mol, 34% as a / 0,0 3::,*el highly hydroscopic cream solid.

| HNVR (CD30D, 500 HN% MHz): 8 8.38 (s, 19H, ArH); 7.99 (t, J= 785 Hz, J2H7 5
ArH); H . . : . : . [ 8 =

2H,H) Ar Hw '3?&:%1 (Y6 AEHG 17 S HrCHS [36-Op01T: 129 9587 CHly1 25 oA .Holzﬁé’,"“?&, 12%&14)’“‘»7 45
(d, J= 9199, CA148. 14 Hester7 SUP CLY; 55.3 €840, i 54.2.192; 4Ar1HY3™; 40.3304”(; @81}, 1J€HZ,.36.7, A&, 5
Hz, 10284, B0tDd.4, €12D76t 149550 cB; b, c2H 22 AN dD, (K&a@%péc‘fﬂlm?ﬁ@’ +v%§;l?9z gssg(s)@,% (0|2|_|

‘I]—l; 25'? eWB %%’f%%cg‘if—?gg})%}@%%ﬁ 8(5?71255%1%““9?55_45”( ester and H"); I43£E:3N'(vr£
(Coso, P R RS ltiapdy b oo B euhanls i bl 13 gprpinc

154 0, Jelr(é;19-31393@rew#1t’,em&lﬁgraﬂeca@@%@%r 135 0, C2": 134.8, ArC 131. 9,

ArC 130.9 ArCH 130.9. ArC 130.8 ArC 130.1, ArCH 129 .2, ArCH 129.1,
ArCH 127.6, ArCH 127.5. ANSYEr 126 3, 18fitegompoypd was SM@S‘Z%?&H@"G gnemp], V-
125.7, ArCH 125.7, ArCH 1283, ArCH B3dd@rotedidhirocdB (ProceirCA), K22, 130 (42

ArOH 1218, ALCH 120.4, ArC 118. 6 Lo " :
116, 1, Cé@ﬁﬁ?g.ﬂ, 0 yesifer P 79 9u G éeﬁﬁm%w%%miﬁ? ‘E’f%hg?m% .
41. 8, , mmﬁl‘vN . % Spet PRiFneliEp Zﬂéé?oﬁf H NR ((R-G0400
[ MF] . HRMVB calad fors ZN506 700. 3135 MH08RE2 ¢ROHIALRS.7.60 (m, 16H, ArH); 5.81 (m,

: I 1
(30 352502 Lo (1, pra(9) bl ngprubal e il 6 ) dehm) A0 1Spiey
HNZ NH G H11); 4.43 (m, 1H, H2); 4.35 (dd, J = 4.8, 9.0 Hz, 1H,
HS); 4.17 (dd, J = 4.8, 9.6 Hz, 1H, H8); 3.17 (m, 4H,
H4”” and H3”); 2.72 (m, 2H, 11-ArCH,); 2.59 (m, 1H,
HI’); 1.96 (s, 3H, H14); 1.80 (m, 4H, H1” and H1”");
1.65 (m, 2H, H3"); 1.51 (m, 2H, H2”); 1.22 (m, 2H, H2""). *C NMR (CD;0OD_ 75 MHz): § 175.2, C13; 174.4, C1;
174.2, C4; 174.1, C10; 172.5, C7; 158.6, CN3; 140.7, ArC; 139.6, ArC; 137.4, ArC; 137.2, ArC; 134.3, C2’; 132.9,
ArC; 132.1, ArC; 131.3, ArCH; 130.5, ArCH; 129.7, ArC; 129.6, ArC; 129.4, ArCH; 129.4, ArCH; 128.5, ArCH;
20 128.1, ArCH; 127.9, ArCH; 127.8, ArCH; 127.6, ArCH; 124.2, ArCH; 123.7, ArCH; 12.4, ArCH; 122.1, ArCH;
121.8, ArCH; 119.0, C3’; 68.0, CHp-ester; 57.7, C11; 55.2, C8; 54.7, C5; 54.0, C2; 42.0, C3”; 40.1, C4’; 38.1, 11-
CH,; 36.6, C1°; 31.3, C17: 29.6, C1"; 27.8, C14; 26.4, C2”; 23.8, C3"’; 22.6, C2”. Mass Spectrum (ES, +ve) m/z
855 (30%) [M™*], 428 (100%). HRMS calcd for C4HsoN5Og 855.4558, found 855.4528.

Benzyl (25,5R,8R)- 3,6,9-triaza-8-(4-aminobutyl)-5-(3-guanidinopropyl)-4,7,10-trioxo-2-propyl-11-(2-[2°-3-
25 (propyloxy)-{1,1°}-(S)-binaphthalen-2-yloxy])undecanoate (141)

NH,*Cr " The title compound was synthesized using the general N-
?j\ Boc deprotection procedure (Procedure A), from 131
(115 mg, 0.094 mmol) to yield 141 (75 mg, 0.080 mmol,
\ﬂA /U\/ 85%) as a highly hydroscopic white solid. 'H NMR
i (CD;OD, 500 MHz)  7.95 (m, 4H, ArH); 7.30 (m, 13H,
HN ArH); 5.11 (m, 2H, PhCH,0); 4.58 (m, 2H, H11); 4.39
HN)\NH;CI' (m, 1H, H5); 4.15 (m, 1H, H2); 4.89 (m, 1H, HY); 3.68

(m, 2H, H1"”); 3.17 (m, 2H, H3”); 2.55 (m, 2H, H4”); 2.07 (m, 4H, H1* and H2""); 1.38 (m, 6H, H1”, H3"” and

H1™"); 1.34 (m, 2H, H2"); 1.13 (m, 2H, H2"); 1.08 (m, 2H, H2”); 0.89 (m, 3H, H3™); 0.50 (m, 3H, H3"). 3C NMR
35  (CD;OD, 125 MHz) § 173.9, C4; 173.3, C2; 173.1, C7; 170.8, C10; 158.4, CN3; 155.8, ArC; 153.9, ArC; 142.6, ArC;

137.1, ArC; 135.1, ArCH; 135.1, ArCH; 131.3, ArC; 130.9, ArC; 130.6, ArC; 129.6, ArCH; 129.3, ArCH; 129.3,



H Ho N N i 0---- 3" "C+H3Ne.' The title conpound was synthesi zed

usi ng the general NBoc deprotection procedure (Procedure A), from 150 (73
ng, 0.089 mmol) to yield 161 (67 ng, 0.088 mol, 99% as a hydroscopic
white solid. 1HNWR (CD301D, 500 25MHz): 8 8 7.50 (m 20H, ArH); 5.63 (m
1H, H2"); 4.90 (m 2H, H3"); 4.46 (m 6H H6', H" and ArCH2); 3.90 (m 1H,
H3'); 3.23 (m 2H, H3"); 1.62 (m 2H, H"); 1.15 (m 2H, H2"). '3C NMR
(CD304 75 MHz): 5 170.7, 1- CO 170.5, C5'; 167.7, C2'; 155.4, ArC 154.0,
ArC, 139.9, CZ 137.3, ArC 135.1, Ar¢92134 9, ArC, 134.8, ArCH, 134.1,

ArC 131. 130. 8, ArCH: 130 6, ArCH 130 4,
ArcH 138 éﬁ}ﬁ%‘%ﬁ %}cﬁfﬁ’gé@%m B—(P AL 25 IAMEGH; 125 29AKH; IA®ArCH;
127. 8, AVCHTCPLZZO‘BNW CH.8, AEBT; 81 6.NACHY; 72.D%°18"; 69X, CH;; 639 AT, .1, 85;,GBl7, 1223. 8,
ég C ﬁézy 808% @} c312c@ 46046'%@"1011392 1, /36 %1”’121787 %% 4. %gz%%géz? %3”’117_ 4,
30. 3, cg"“’ 0541359 Cb *08’ %’é’sM"Sb%FEfW% Ese) m@%@ <3H{k[1\’f72§§3é £190%). HRMS, cal%fer
(10084 . CHIRMEOe gdocd1 1f fonnd@é@ﬁm&MOG 723. 3183, found 723. 3137. 200.
(3R)-3-(6-(242"' -al l yl oxy-{1, 11- (S) - bi napht hal en- 2-yl oxyD- 1, 4-di aza- 3-[(3-gu
ani di nopetiphA4migo-Bentadtedydreehtyride (148 benzyl oxybenzam de hydrochl ori de(162)

HN NH3+Cr The t|tIe conpound was synt hesi zed usi ng t he general NB oc

deprot ection cedure (h"o?’}@aﬁi"éo%aml‘l“’rb%ﬁﬁ’&”(l? & g, -6 rprd imePH (R0anly pte| d

162 (7 ny, 0. 37 Mol , @ %ps aisedair@mamomlcmdndewpmlﬂm &MNWI&tMIIOS&Q
Ll\l/Hé)G (E]Hs-pg ag H3") %}10 4/3« FDSUT %}Lﬁg ﬁ(l{&orelﬁy ’solve r&as&_&gwd g’y §)ia(p(> atlonﬂgtd t P duct
3. 0]4) ( nqre%qateq_'gr% dlet}yl gBer(HaF drg].lqyl effer Yas rqn(ggi l(yrﬂvaml_'ggon tHZley:i thexdle Wogmg@g 75
2/'5_'51) 0 87 8872md, 98%) & wikié l911§6M§576r17%‘@7‘}f NMﬁ?(Dzo 3h8uHs): NG AdtéQlﬁgfsg 7@1%@1_?

. N r
134. 0, th T % A%ﬁé a2t Af‘%r %117 &‘igb‘“@“ %derl%HQ Magg éﬁ“ﬂi@@ﬂz WcH
130. 2, (A@()C/})IiMfI]S@WDS cafid @FCsHL 2, 752.0% Tiund 32.0698. Ar CH, 129. 3, ArCH;, 129. 2,
ArCH 127.6, ArCH 127.5, ArCH, 126.4, ArCH 125.9, ArCH 124.6, ArC,
123. 8, Methyl G{B)13-Gaznp-gere-bugegycarbopgngvp-3°4 -9 9lur gherhnethiox gaghoxampi®@h2- 118. 0, Ar CH;
117350, dxdnexyhbdoadte 14)C, 79.2, CA"; 71.0, ArCH2; 69.4, C6'; 53.6, C3'; 41.8,
c3"; 30.5, @2"; 25.7, d". Mass Spectrum (ES, +ve) nlz 765 (20% [M], 102
(100% . 15HRMVS cal cd for 65N 45 N6 0k ti716 Gonpdihdl wad YurhedisdtGbind e Beneral peptide

/@\ coupling procedure (Procedure B), from 143 (220 mg, 2.27 mmol)
H,COOC J\/N and (R)-5-(tert-butoxycarboxamido)-2-(9H-9-
f fluorenylmethyloxycarboxamido)pentanoic acid (578 mg, 1.27
/ko)j\H 6 20  mmol) to afford 144 (277 mg, mmol, 36%) as a white solid. Mp
96-98°C. 'H NMR (CDCl;, 300 MHz): § 9.15 (s, 1H, ArH); 8.17 (s,
1H, NH); 7.88 (d, /= 8.1 Hz, 1H, ArH); 7.77 (m, 1H, ArH); 7.72 (d, J= 7.8 Hz, 2H, ArH1” and ArHS8"); 7.56 (d, J
=7.2, Hz, 2H, ArH4” and ArH5”); 7.36 (m, 2H, ArH3” and ArH6”); 7.26 (m, 2H, ArH2” and ArH7”); 6.03 (d, /=
8.1 Hz, 2H, NH); 4.63 (m, 1H, H3"); 4.36 (d, /= 6.9 Hz, 2H, OCH,-H9"); 4.17 (t, J= 6.9 Hz, 1H, H9”); 3.86 (s, 3H,

25  OCHy); 3.08 (m, 2H, H6’); 1.78 (m, 2H, H4’); 1.60 (m, 2H, H5"); 1.42 (s, 9H, (CHs)3). Mass Spectrum (ES, +ve)
m/z 610 (100%) [MNa'], 588 (70%) [MH']. HRMS caled for C3;HagN;0; 588.2710, found 588.2726.

Methyl (3R)-3-(3’-amino-1-aza-6-ter--butoxycarboxamido-2-oxohexyl)benzoate (145)

The title compound was synthesized using the general N-Fmoc deprotection
H,COOC /©\ /U\/NH2 procedure (Procedure C), from 144 (555 mg, 0.95 mmol) to yield 145 (285 mg,
0.78 mmole, 82%) as a clourless viscous oil. '"H NMR (CDCl;,300 MHz): 6 8.04 (m,
)( )J\ f 1H, ArH); 7.84 (t, /= 1.8 Hz, 1H, ArH); 7.51 (t, /= 7.8 Hz, 1H, ArH); 7.36 (m, 1H,
ArH); 5.11 (m, 1H, NH); 3.91 (s, 3H, OCH3); 3.69 (m, 1H, H3"); 3.19 (m, 2H, H6’);
2.08 (m, 2H, H4’); 1.65 (m, 4H, HS* and NH,); 1.43 (s, 9H, (CH;);). HRMS calcd for CgH,sN;05 366.2029, found
366.2051.



(3R) - (3-(3-am nopropyl) -1, 4-di aza- 7- oxa- 2, 5- di oxohexyl - 3- (6- (2-[ 2" - pr opyl ox
y-{1, 11- (S) - bi napht hal en- 2- yl oxyp- N- hydr oxybenzam de hydrochl ori de (163)

h. The m xture was filtered through celite and evaporated to _
dryness. This internedi ate product was then subjected to the general acid
deprotection procedure (Procedure A) to yield the title conpound (16 nyg,
0.024 mmole, 70% as a white solid. M 116C. 1H NVR (CD30D, 500 MHz): 8 7.89
(m 5H ArH); 7.30 (m 911, ArH); 4.56 (m 2H, H6'); 25 4.08 (m 111,
113'); 3.88 (m 211, H"); 3.66 (m 21193H3"); 1.67 (m 2H, II1"); 1.35 (m
411, 112" and H2"); 0.76 (m 3H, H3").13C NWR (CD30D, 125 MHz): 8 170.9,
1-00; 1Mythyl (3RB3-(6-2GB- aBylo:@gi,;l’}-lﬁfbirﬁphtﬁdlﬁ;-z-jll&é}’])31,4-(9&6:;3-[(13391-:73b ér C';A\ %:I?:IS' 3,
ArCH 1 oy A rCH 130.7, ArCH, 130.5, ArCH

150, . Amadveytaiiaotptmtlio Llifeonebemiopgifell 7% " 00 G 1501 Ao
127.5, ArCH 9, 0ArCH, 12 3" "Ar G tlﬂ%mgounﬂ%t&géd ﬁsmg'%ﬁeg_'ﬂera’lg%tl&%
ArC, 124, doo 1\24\_5':1 2 N0 (% : pg:H 9 116 012 C 072 |
C6': 69.5, d"; 3063:1, Jc3y; 40. RO “f‘&’f"“ed’z“&hé fropgd1 (288 me; 0.7 mmol)
10.5, C3". Cgl\/t;? %pegt rum ; rahczlét’SEHs@r&O%s rhrhdl)] to afﬁ»2<314@143@9@ 0.49RMm 1,
calcd for 6

(3R) - (1, 4-di aza J'g uaﬁ'f'di nogroun?g%?%gfé %f’é%mé\gp xo%exN]XIRéc?%hf ropy
| oxy- { 1998 6(1) AgDi a%}r{mh%éﬁﬂzl wo&/wﬂn 195l ohcy itz B NER: deoldhﬁé’”l élé4
(164) HNI‘SIHBH—IZI’) 4.55T 6, B, 5861, Hu’i’QIWM) 1574(s (GBR008;); 206 G4 QHIAD);)1 62 m, DHEH( ?llrﬁh s,

was add ed ca S ushed
with hycgi}dlo(ge gg)wdgnzg[n}l?ﬁ a%‘l e { Vo)r i‘ézﬁﬁ)#wﬁﬂgs%ﬁ%\gﬁ F1t%dPed
therugth;%‘iﬁMO@ HriddelpapoBadde to dryness This internedi ate product was
then subjected to the general acid deprotection procedure (Procedure A to
yi el d t RE1&Ed? @Hﬁ‘ﬂ’&u{ﬂa }(‘%zt’lmh‘hﬁelbéumw?di AadiazgBok(3-rgre butoxysarpexagisioppgoryp
158160C2,5-didxdikBNpERIORd 300 MHz): 8 9.96 (bs, 1H, OH); 7.95 (m 5H, ArH);
7 24 (m 9H, ArH): 4.45 (A13,, J 10= 14.1 Hz, 2H, H6'); 4.09 (m 1H H3");
.92 ( mfo Qqqluthnﬂ of}46 (37003, {-pd mmel) in Fng/yvatexl?’ 6; r(ﬂphwa@#ddcd—]htl’hl)m hyliro4@e fnopohRirhte U2" ) ;

117 (m o H2'); 0.51 (1, 9= 7.2 e 83wl hnd h3GuAMRYGRh Sus 40 1018) 8
170. 9,( 1-CO 170.8, C5': 170.8, '; gl o e ALC. 154 0. "ArC
139.9. ArC 1 Ar CH; SCH; Stif 95 T6h TW@“‘%@T‘W Wﬁ&‘@“w%@ wpter [30CH;

130.7, Ar '_géc M y C hRnBthe PHICIHs rdRBedlhy efdptilationb2fGrethe Ar CH;
127.5, Ar 126 4 Ar

ArCH 124, 2. ﬁ 53, ;2 @ . (?1‘3 A%%ﬁg %%’&rl% W%%V%seé ﬂ@ﬁ‘g‘_‘g’lf\&%ﬁo L)
116. 2. Ar CH /ﬁ% OB B9, Ax B 520 smopsmreagier sgrtingpaterial Fheaqueeps phagpyay
C2": 23.7, Cr; 10H5, C3"3™ Mass Spect raamf(e(E&thdlrme)potwsﬁm%mfa(éa%ﬁ{ére&ﬁ{hk HRVS

cal cd for C38H4I N6O6 677. 3088, fond h
(2S)-3-(4- hydr oxxphenyl) 2- met hoxycarlg 1ta%e 0 e’r‘%acgn%lzglf])c%i%ﬁo IHCB —8120 0
combined DCM fractions were dried and evaporated to yleld the tltle compound (350 mg, 0.49 mmol, 96%) as a

white solid. Mp 86-90°C. "H NMR (CDCls 300 MHz): § 9.70 (bs, 1H, COOH); 9.26 (s, 1H, ArH); 7.97 (m, 7H,

ArH); 7.34 (m, 8H, ArH); 6.63 (d, J= 9.0 Hz, 1H, NH); 5.71 (m, 1H, H2""); 5.01 (m, 2H, H3"); 4.59 (m, 5H, H6’,

H1” and H3); 3.03 (m, 2H, H3”); 1.65 (m, 2H, H1”); 1.49 (s, 9H, (CHs)3); 1.15 (m, 2H, H2”). Mass Spectrum (ES,
25 +ve) m/z 740 (100%) [MNa'], 718 (20%) [MH']. HRMS calcd for C4,HyN;0 718.3128, found 718.3152.

Benzyl (3R)-3-(6-(2-[2’-allyloxy-{1,1’}-(S)-binaphthalen-2-yloxy])-1,4-diaza-3-[(3-fert
butoxycarboxamido)propyl]-2,5-dioxohexyl)benzoate (148)

To a solution of 147 (40 mg, 0.056 mmol) in acetone (2 mL)
J\/N
\”/\O ,

was added K,CO; (17 mg, 0.12 mmol) and benzyl bromide

J/ J/ OO (21 mg, 0.12 mmol). The resulting suspension was allowed

to stir for 16 h before concentration and purification by flash
column chromatography (5% MeOH/DCM) to yield the title compound (36 mg, 0.045 mmol, 80%) as a white solid.
Mp 145-152°C. "H NMR (CDCl; 300 MHz): & 8.63 (s, 1H, ArH); 7.90 (m, 7H, ArH); 7.30 (m, 11H, ArH); 6.27 (d,
35 J=8.4Hz, 1H, NH); 5.68 (m, 1H, H2""); 5.30 (s, 2H, ArCH,); 4.87 (m, 2H, H3""); 4.50 (m, 5H, H6’, H1”” and



yield the title conmpound (195 ng, 0.77 mol, 94% as a clear oil, which had
spectral data in agreenent with that reported. 1271HNVR (CDC13, 300 MHz): 8
6.95 (d, J=8.7 Hz, 2H, ArH2' and ArH6'); 6.73 (d, J= 8.4 Hz, 2H, 25ArH3'
and ArH5'); 5.31 (d, J=8.4 Hz, 1H NH); 4.59 (m 1H, H2); 3.71 (s, 3H,

CH3, NCOOCH3); 3.65 (s, 3H, OCH3); 3.01 (m 2H, C3). Mass Spectrum (ES,
+ve) mz 254 (100%9 [MH]. HRMS cal cd for G 2H 6NO5 254. 1029, found
254.1036. Methyl (2S)-3-(4-allyloxyphenyl)-2-nmethoxycarboxam dopr opanoat e
(171) 3"30mmol) and the resulting m xtyse was allowed to stir at RT under
N2 for 20 mn before the To a solution of 170 (195 ny, 0.77
mol ) i B3 D/R0 (06 2 H3" A $2 e @8 cHIKR CEB(s(920 G- Hay); 1.95 Gy 2H) HRddMpss Speceyfm @S| k) m/z
brom degos@sodd [ 3414 BéospmeRs cAfategrc, HGND 03 e ashd 23 388s quenched with
water (30 nmL) and extracted with Et0OAc (3 x 30 nL). The conbi ned organic
fract i ongyl @®y-8-(6r@gretiylekyt f1,1Wab)etinaphthxleB D ylaty))- Bdadiadard[(Berefr-30 nl) . The

remai ni I C. i . nd evaporated to dryness to yield
the title g%gn%gh%gﬂ)@%ﬁﬂ9.%1085{?§y1)9£,{z a%@@ﬁ as apvvhl te NOO Hy35SO| id. yva

145-146C. 1H NWR (CDCl3 300 MHz) 5 8 %a@&m{&lofﬂf(ﬁﬂ d}'@éOnﬁKddZnac%& A

6.83 (d, J= 8. @ Hy and)2 wi i, Al 2"@m3§5 31&%0@%% )

17.1 Hz ~1kp
7.5 Hz, NH) . 60 @Jm 1 , 4, 50 n1d 0.1 mmBl). Thitesult@isushdntion wa alloived © stir3H,

Nm) ( Ry efo ncent ricati
nm z HRVG caI gjé(ei SH2 '101?’2@%“‘@3‘) Wﬁ%a@%ﬁﬁ&wbﬁéhﬂw
(25)-3-(4-Alyl oxy|blheny1) 32- net hoxycéP‘BB‘%&%ﬁp&}Sﬁ/ﬂﬁ%ﬂ‘WPEM?A@|ytTld(ﬂ1°7‘217 cogmpgyngd o
sol1at i 0(36 m§ 0DFAmpA2B94Y8s a Whité BoliaTxDd J42i150°F HE/NME @DC(30AMHE0S Bl (s WS Aar)dem
lithiu 6 S nsiOf,
a1 1 oweq™t 4ty 7o i oo 28 POB e B LR G0 O BB TR RS 5
m.) andd4 He I PHE Adtzs 11 Edpssied; 337 (& &p béa0iSdh, iHa Hwpstans. 4- S?Iﬁre 2HqHEONIS8] @y & was
;/vﬁs hed . Jslar)DGM<A§0JHM7 fqp zneﬁw)wasm{ ,@facmte 4%»% 3ﬁt1gng3 pgb@(na ah; HsTh@ 9P, off,

e aq S Wi 0 Jn
AR L S & R R S LR A
ordénl cpaM@m@M@mOMWéOmﬁl daind ROGad evapor at ed to dryness to yield the

title conpound§186 , 0.67 mol, 89% as a white O
(3R)-3-(6-(2-[2’-allyloxy-{1,1°}-(S)- bmaphthalen—Z yloxy])-1,4-diaza-3-[(3-tert-butoxycarboxamido)propyl]-

2,5-dioxohexyl)-N-benzyloxybenzamide (150)

/U\/ OO The title compound was synthesised using the general

peptide coupling procedure (Procedure B), from 147 (91
k J/ /r O@ mg, 0.127 mmol) and O-benzylhydroxylamine (20 mg,

)J\ 1.27 mmol) to afford 150 (82 mg, 0.100mmol, 78%) as a

white solid. Mp 141-144°C. '"H NMR (CDCl; 300 MHz):
§9.14 (s, 1H, ArH); 7.97 (m, 2H, ArH); 7.88 (m, 2H, ArH); 7.31 (m, 10H, ArH); 6.41 (d, J= 7.5 Hz, 1H, NH); 5.66

(m, 1H, H2”’); 4.95 (m, 4H, H3”” and ArCH,); 4.66 (t, J= 5.1 Hz, 1H, NH); 4.54 (m, 4H, H6’, H1"”); 4.30 (m, 1H,

25  H3);2.93 (m, 2H, H3”); 1.54 (m, 2H, H1”); 1.43 (s, 9H, (CH3)3); 1.06 (m, 2H, H2”). Mass Spectrum (ES, +ve) m/z

823 (100%) [MH']. HRMS calcd for C4Hs;N4Og 823.3707, found 823.3726.

Methyl (3R)-3-(6-(2-[2’-allyloxy-{1,1’}-(S)-binaphthalen-2-yloxy])-1,4-diaza-3-(3[{di-tert-
butoxycarbonyl}guanidino]propyl)-2,5-dioxohexyl)benzoate (151)

To a solution of 155 (32 mg, 0.048 mmol) in DCM (3 mL) was

J O (30 sasearren
H added Nl-fert

AN

H,COOC N j]/\

butoxycarboxamido(trifluoromethylsulfonylimino)methyl

J/ )/ OO propanamide (28 mg, 0.072 mmol), triethylamine (7.3 mg, 0.072

3"
)OL )NI\ j)\ e mmol). The resulting solution was allowed to stir for 16 h under a
0 nitrogen atmosphere. The solvent was evaporated and the crude
/l< )< 35  product was purified by flash column chromatography (15:1,

DCM/MeOH) to yield the title compound (41 mg, 0.047 mmole, 98%) as a white solid. Mp 74-76°C. "H NMR



solid. M 170-172C. 1H NMR (CDC13, 300 Miz): 8 9.39 (bs, 111, COOH); 7.07
(d, J=8.7 Hz, A’H2' and ArH6'); 6.84 (d, J= 8.4 Hz, ArH3' and ArH5'): 6.03
(m 111, H2"): 5.39 (dd, J= 1.2, 17.1 Hz, 1H, H3a"): 5.27 (dd, J= 1.2, 10.5

Hz, 111, 113b"); 4.62 (dd, J= 6.0, 13.2 Hz 111, H2); 4.50 (d, J= 5.4 Hz,
am"); 3.65 (s, 3H, NCOOCH3); 3.08 (m 15211, 113). Mass Spectrum (Cl, +ve)
mz 280 (50% [MH], 220 (100% [M 1+ | ess nethoxycarbonate] HRMS cal cd for
Cl4H 7NO5 279. 1107, found 279.1114. Met hyl

(25) - 2- benzyl oxycar boxam do- 4- pent enoajgs (173) To a sol ution of nethyl
(2S) - 2- am no- 4- propenoat e hydrochl oride (422 ng, 2.56 mml) and NaHCO3 (645
my, 7. 6@%{3”991\4%@ gﬂﬁ? G tle AT - 2ls3 HrilNH); 7:77 ym\fHsAdded (hedhlz iH); 6.34 (d, /= 8.4

Nchl or ofgna®; { 8z, 110 H22); 837 (areh)nand: $7he szt 81 was); alk gyved, ¢e); 584 (m, f or

pow (3 030 T aftEEA gl GO L %3{%"*@&&?&%?% 20 ﬁ%gﬁn@%@&g“m,

2.56 mbl4 (mwﬂ%z YaldasaSehiear (EiHve) mitfos hOpAXIMNpEOS ISy M | IHRMgrrleefrent Wi t h

t hats r eg % o ¥780bRkIRa g4 Q045 (C. 0.15 in CHC13) (lit. [a]D2 + 6.4 (c. 1.05
in MeOH) 1}% BNVR (CDC13, 300 MHz): 8 7.33 (m 511, ArH); 5.69 (m 1H,

%; g gefﬁzs(l BR)-356-@- (B -dtiFloxyl (12} AHhinaphthdidn-E-HoxyiH, Vgﬁaﬁgﬁm{ﬁ}ﬁ- (2%4 47 (;n m{111,
SS ectrum , Tve z
264 (208 *%ww%}grﬂ&z‘&%mﬁ) ?éﬂe@“’gﬂ’%ﬁ‘z?&e ‘156) AHT 8NO4. 264, 12358, found
264.12421. Methyl (2S, 4E/ 2)-2-benyl OXY?@EQ%@%fQQT(%%'%F‘%W%n&nE
0.6 ) was added

(174) To a solutign of 173 (181 no,
sol vent wasr epoved fn

chromat ogr aphy (4: l}éﬂ%xane Et %aln%%i(flégg Otbxl%ﬁ%gﬁﬁ%t”ymmmm?g
rati o mixture of Ebang” i s6fEr SSYISE nf04100d). Fhegesultimgrontiopgvag allomedug séifer,

111 QNR (CDClg, )ﬁwhu% 8 7226 (m C&{%ﬂund&ﬂ\k])’l’he&lvzﬂ“(aET&vaﬂo]aleélaﬂcﬂ-tf%cmtﬁ 42
m 2H, NH an 5813%¢s, 211, Ar 74/ 3.7
gll oCH3 [E &%); 33075, 34 (d. J= 3%?‘]“? Waép‘glﬁlg@’y‘%g“"i{fé‘ chrogatpgran Z‘Hl”
1135, W@§MegBLe yisktieatle cowe)nd (5 R0 6mEe) SYNIaE 4 whitp eeld(ra!me%l% ARVENME| cd
for Q%éﬁ@ﬂb&ﬁwﬁé% 81471Q§3H A0YRds %§4H1ﬁﬁ1_)7785 (m291?r Arh’?bhk’km 81, ArH),8631 @581

(2S) - 2- am no- 6- phenyl hexanoat e 5 a sol 4 (11
mol ) i LFHEHQ 300 ) HeHld il Zﬁi 489 Gy ?xééé&n 8§r%br? %51%{ H@)ozg
nmol ) . 4BhémflHaBEK); 3as (ng CHCHRRY; @ @3 andHL B g @.50 (s| 9He dCHs)s); 462, R Rl on£msRHY ri ng

at T 11005 Mo PG5 eRSHL O R WIS L ELEEL AUR0%0 PEbIGG Bsg

evaporated to dryness to yiel conmpoun
as 2@ | lﬂbﬁ(siatﬁéﬁm v, L.Hylék}:{ﬂl’M@;b(n 23|ﬁ& )dlaz§-3-7(3[%ﬂ-te(étt|_f|l a'; i\rlzi) 3.71
(m Jf)utoxycari)ony’\!guamdmolpro )-2,5- dloxohexn})benzoate (15)3j

O O To a solution of 159 (25 mg, 0.036 mmol) in DCM (2 mL) was
\n/©\ J\/N\H/\O added Nl1-tert-

B first generation catal yst
a Butckxeatbeﬁhnado(tﬁ&iolrdmeth&mfoﬂﬁmﬁno)xﬂ'elﬂerl

Iz

butoxycarboxamido(trifluoromethylsulfonylimino)methyl
o l\? J/O /Jy/ O@ propanamide (21 mg, 0.054 mmol), and triethylamine (0.1 mL).
o J\N | N /U\O The resulting solution was allowed to stir for 16 h under N,.
/I< H H /K The solvent was evaporated and the crude product was purified

by flash column chromatography (15:1, DCM/MeOH) to yield
the title compound (31 mg, 0.034 mmole, 97%) as a white solid. Mp 70°C. '"H NMR (CDCl;,300 MHz): & 8.57 (s,
30  1H, ArH); 8.26 (bs, 1H, NH); 7.88 (m, 7H, ArH); 7.28 (m, 8H, ArH); 6.34 (d, /= 8.1 Hz, 1H, NH); 6.03 (m, 1H,
CH-ester); 5.58 (m, 1H, H2”’); 5.40 (dd, /= 1.5, 17.1 Hz, 1H, H3,-ester); 5.28 (dd, J = 1.5, 10.5 Hz, 1H, H3-ester);
4.85 (m, 4H, H1-ester and H3"’); 4.50 (m, 4H, H6’ and H1"’); 4.34 (m, 1H, H3"); 3.26 (m, 2H, H3"); 1.62 (m, 2H,
H1”); 1.50 (s, 9H, (CHs)s); 1.46 (s, 9H, (CH,)3); 1.10 (m, 2H, H2”). Mass Spectrum (ES, +ve) m/z 900 (10%) [MH'],
700 (100%). HRMS calcd for Cs;HssNsO;, 900.4184, found 900.4179.



NH2 and H5). Mass Spectrum (Cl, +ve) nmlz 222 (30% [MH], 113 (100% . HRMS
calcd for G 3H20NO2 O 222.14940, found 222.14934. Met hyl
(2S, 5S) - 3-aza- 2- benzyl-9-(tert-but oxycar boxam do) - 5- (9H- 9-f | uor enyl nmet hyl ox
ycar boxam do) - 4- 10oxononanoate (176) .The title conpound was synt hesi zed
usi ng the general coupling procedure 1"(Procedure B) from
(1S) - 2- phenyl - 1- net hoxycar bonyl et hyl ant noni um Ochl ori de (300 ng, 1.39 nmol)
and (25)-6-tert-butoxycarboxam do-2-(9H 09-fl uorenyl net hyl oxy) car boxam do
hexanoic acid (769 ng, 1.64 mmol) to 1 ford 176 (848 ng, 1.35 mmmol, 97%
asa\/\/mtesolld Mp 87-90C. 111 NWR ( 13, 300 MHz): 8 7.75 (d, J= 7.2

v 2H, oA HL 5 . ..and ArH5"); 7.39 (t,
J— 7.2 ‘F@%#%q@mh}@ %ﬁ'aélghale]n ’Z"‘?])H%d‘agbg (ﬁE&E’H ArH2" and Ar117"):
7.21 ( riutoxpearignyBguanidinolpropg)-3.5-dipxqhexyDr-beppyloxbanganmyide @541 (4, J= 7.2 Hz, 1H,

NH): 5.56 (d, J= 8.4 Hz, 111, NH): 4,85 (dd, J= :
5.H239 (bs, (1H A 30 (m 2H, H)" as%“ti‘@"ﬁ'% §52ﬁ?g’f}1§67é‘r‘1mg"6#bﬂ’§”§‘(§f‘@;
(s, 3H, Etﬁs_z 04 vanpddaHy1-feigputoxyearoxgmido(Bifordfih- 1. 63
(m 2H, 6); 1042 (sH 9H, %3) 3 }ésmfon lhhln(?ﬁéthyl SasBEGY e 10ES,

0
:\éﬁ%dngéofsg(])ﬁ(glol\//%bl[ﬁw 104/ 100 ) and trlethy amine ?0%44“8’}%?: re%ulgngS:L?g

(2S, 55) - 3-aza- 9- (t/é(t/tbu,tU\oxyC"ar boxani do)selbtionSiab lofvéd to stiz iy |1 friztuhgek Bx Foaar boxam

i do) - 4- oxo- 3- (4% 5pherly| Bit yl ) nonanoat Solbhf s evafiied by o suda%ws
synt hesi zed usi he ge | coupling procedure (Procedure rom 175 (63
n.g 0.29 mol) and (2S)-6-tert- purified by flash column chromatography (15:

" bUuoX ym@EvM/MaRH) Yo gHald 2ie(ti@éE dhpbind (I8 @y d. 060 intinyolleD%0949) @ Jato astid ap hleS(ahDNMRacmm

11 navoq sl OBl R 416, B oty Y0 oMSm Ry AR v 0B, 38 Gy BB B
(d, J=MND45.63Am, THH2AY B0 (s 22 AR 39 (0 2BAH3D;, 45Jﬂn7‘}18ﬂﬂzﬁnd IZIL” ;42“?'((&113‘1 Hand
ArH6' ) ;328 (D 13), Atds (AHH2H17)AsbI(s, om, ACHDY,); 1 4 sHAT, (Cfﬁ§3ﬁ3"10(n4\&ﬂ{1¥ﬂz”) MAkstBectraR d

ArHB) ;6. 80 4 ) 78

AR O +r<ﬁzén9z9ﬁ9 aurpiinontye sy PraCialflo iyl Syt oot o

(M1521 hyeeh? (3090t ansio 821 45 ¢y binaphthalen-2-yloxy])-3-(G-aminopropyl)-1,4-diaza-2,5-
dioxohexyl)benzoate hydrochloride(155)

The title compound was synthesized using the general N-Boc

OO deprotection procedure (Procedure A), from 146 (56 mg, 0.077
e COOCO\ )K/N p P ( ) (56 mg

mmol) to yield 155 (38 mg, 0.057 mmol, 74%) as a highly

f )/ O@ hydroscopic cream solid. '"H NMR (CD;0D, 300 MHz): & 8.02

CrHaN " (m, 2H, ArH); 7.92 (m, 2H, ArH); 7.75 (m, 2H, ArH); 7.34 (m,

8H, ArH); 7.06 (m, 2H, ArH); 5.71 (m, 1H, H2””); 4.90 (m, 2H, H3""); 4.59 (m, 5H, H6’, HI”” and H3’); 3.93 (s,

3H, OCHs3); 2.76 (m, 2H, H3”); 1.67 (m, 2H, H1”); 1.30 (m, 2H, H2”). *C NMR (CD;0D, 75 MHz): § 170.9, 1-CO;

170.6, C5’; 168.1, C2’; 1554, ArC; 154.1, ArC; 139.8, C2”’; 138.0, ArC; 135.1, ArC; 134.9, ArC; 132.1, ArCH;

25 131.5, ArC; 131.3, ArC; 131.0, ArCH; 130.8, ArCH; 130.2, ArCH; 129.3, ArC; 129.2, ArCH; 127.6, ArCH; 127.3,

ArCH; 127.1, ArCH; 126.4, ArCH; 126.3, ArCH; 126.0, ArCH; 125.5, ArCH; 125.3, ArCH; 124.8, ArCH; 122.1,

ArC; 121.8, ArC; 117.0, C3; 117.0, ArCH; 116.2, ArCH; 70.9, C1”; 67.4, C6’; 53.1, H3’; 52.6, OCH;; 40.1, C37;

30.3, C27; 24.5, C1”. Mass Spectrum (ES, +ve) m/z 632 (100%) [M']. HRMS calcd for C3sHasN3;04 632.2761,
found 632.2777.



OCH3); 3.07 (m 211,149); 2.53 (t, J =7.8 Hz, 2H, H4'); 1.84 (m 2H, H7);
1.62 (m 211, H6); 1.42 (s, 9H, C(013)3); 204. 1.36 (m 2H, H8); 1.26 (m
4H, H2' and H3'). Mass Spectrum (ES, +ve) mz 673 (100% [M+]. HRMS cal cd
for C39HSON307 672. 3649, found 672.3624. Met hyl

(2S, 5S) - 5-am no- 3- aza- 2- benzyl-9- (tert - but oxycar boxam do) - 4- oxononanoat e
(178) The title conpound was synthesi zed using the general N Fnoc
deprotecting 5procedure (Procedure C) from 176 (836 ng, 1.33 mml) to
afford 178 (142 ngy, NH2 0.35 mmol, 28%9 as a clear oil. 1H NVR (CDC13,
300 MHz): 8 7.66 (d, J= 7.8 Hz, 1H NH); 7.22 (m 3H ArH3', ArH4' and

Ar H5' ) MEthFI03 B)rB-(6-23-2°-Allyld - { BN H(SAbiniap hthaleB 2y y))-Iy-diabrh-3-429uanidylm@p15s5- 1H,

NH) ; &gxoﬁ&y%&k%oa%ﬁméﬁg%sedd J= 4.5, 7.5 Hz, HN,rO 1H, 115); 3.08 (m

2H, Hz2- CH2) 1.67 (m 211, H7); 1.46 (m 2H, O4lH6); 1.41
s, 911, ahEy « MaB SonaREGWay ERed i e ra of 1009
EM—H] M%(OB 3 @6 Th R WnthEBed d4 kneFrfraf DB od A

anoate (179) The tfitle Wasns) int hed | 5pERR mps.0f nivid, 8g%N® I atearNsdRD C

d t ect rogR roc z C f 1, afford
175 (78 . 0 17 ol 610 ae a1 o 2prn s RGPRG RoS R ERk Bl )

8 7.67 (d, J= &M pLCHY NH) 7.22%(%7%14111%#&}1) A3Hg, ?fﬁaAﬂé)ﬂmmﬂénﬁH),
ilgé (35773,2m(1§1 H3H); 4 Q03 PH, 1B ’_6)]4 21, S2HHe'HA)”, and HBO; A.92,(s, IR, OCID); BIo1 (2 b1, Irif); g ).
1.29 %%Tf}}%)) @(’@gm%% bﬁ%fcmgé g8 Zé%]‘r%bg% ‘ljzré%lo‘g@? i@’ 91750%\?%000/5
[ VD, HRIVEIS64] 46: 1562, ATCAMAONROS 1 RF0AED 68,1, Ak 0450; BYBHOACHME ByArC; 131.1,

(2S, 55,89 r380(14rcﬁ| i3ﬁb0&}éﬁeﬂé¥ JArch; £99; Arb' 233 A?rcﬁeﬂiy]ﬁréﬂ(ﬂ%%éﬂbl% Qxyear bo

dol | d 1
)5(36/l nmt hgslll%géé“é& 1&611‘%{8}1 g)ég{fgﬂpég‘? 1n‘§§H§]3 ’I‘?r?:l’d B 6&:‘8& 1(32 PP‘HSEEHST%CB})”PT om
16 (76 GAY; 10.028rCHBI6Y, A1GH; 1078 C{LAR 4N ; 50.5355 1610 OCH:04 128 t:mmbél,em (aagimy,

0.21 nMRl Szngr@n B$ +@é3 szfébs t”!‘?% @ﬁ@ﬁ' id (lOWl_‘)Sh%ngj?cglg(%orégﬂh(? WG %%xgﬁ 0

mé)6747%3%(d J—87Hz 2H ArH2" and 30 ArH6": 6.79 (d, J= 8.4 Hz, 1H,

e B o b d Ty bt bGPt L) * 37

(bs, 1foxoibentoRiohydmehbiias 19702) ; 4.68 (m 1H 115): 4.45 (d, J= 5 1 He,

211, H 4.43 1§, H8) iy 311, OCH3); 3.06 (m
@\/ J\/ N The title compound was synthesized using the general N-
\”/\O Boc deprotection procedure (Procedure A), from 148 (35
J/ )/ O@ mg, 0.043 mmol) to yield 157 (30 mg, 0.040 mmol, 93%) as
"CI*H3N a highly hydroscopic cream solid. 'H NMR (CD;0D, 500
MHz): & 8.25 (s, 1H, ArH); 7.80 (m, 7H, ArH); 7.28 (m, 11H, ArH); 5.58 (m, 1H, H2*); 5.27 (s, 2H, ArCH,); 4.79
(m, 2H, H3™"); 4.46 (m, SH, H6’, H1™” and H3"); 2.68 (m, 2H, H3”); 1.59 (m, 2H, H1”); 1.22 (m, 2H, H2”). 1*C
NMR (CD;0D, 125 MHz): 8. 171.2, 1-CO; 169.8, C5°; 167.2, C2’; 153.9, ArC; 152.8, ArC; 137.2, C2*; 136.4, ArC;
25 133.7, ArC; 133.6, ArC; 133.1, ArCH; 131.0, ArCH; 129.2, ArC; 129.0, ArC; 128.4, ArCH; 128.2, ArCH; 128.0,
ArCH; 127.0, ArCH; 126.8, ArCH; 126.6, ArCIH; 126.4, ArCH; 125.2, ArCH; 126.0, ArCH; 125.6, ArCH; 125.2,
ArCH; 124.4, ArCH; 123.9, ArCH; 123.0, ArC; 122.8, ArC; 121.0, ArCH; 120.8, ArCH; 119.5, ArC; 117.2, ArC;
116.2, C3’; 115.0, ArCH; 112.3, ArCH; 70.2, C1; 67.7, C6°; 51.2, C3’; 40.4, C3”; 32.8, C27; 23.0, C1”. Mass
Spectrum (ES, +ve) m/z 750 (35%) [MK'], 360 (100%). HRMS calcd for C4sH4, N304 708.3074, found 708.3062.

N
(2S, 59) - N ani no- SH?- mgrt bug ox Y@ e Grogdne 4% fam AR PH A0 ) non




205. 4H, 2-CH2 and 8-CH2); 2.93 (m 211,114"); 1.95 (s, 3H, H11); 1.75 (m
2H, H2"); 1.55 (m 2H, H"); 1.32 (s, 9H, C(O3); 1.26 (m 2H, H3"). Mass
Spectrum (ES, +ve) mz 653 (10% [MH+]; 104 (100% . HRMS cal cd for
C35H48N408Na 675. 3370, found 675. 3358. Met hyl
(2S,5S,8S)-2-allyl-8-(4-allyloxybenzyl)-3,6,9-triaza-5-(4-frert-butoxycarbo
xam dol butyl)-11-oxa-4, 7, 10- 5tri oxododecanoate (181) \-0The title conpound
was synt hesi zed using the general peptide coupling 1" procedure (Procedure
B) from24 (340 ng, 0.95 mml) and 1721¢848 ny, 0.53 nmol) to afford 181
(264 nmg, 0.43 mmol, 81% as an off-white solid. M 90-91C. NWR (CDC13, 300

MHz) : 8BanQ831()dr(6-Jzz[29alﬁlok§?.{1 12HLS)-Bindphi h;ﬁn&lﬁloQHg]jL% h%ﬁhflﬁf) gﬁ)ﬁﬂ“@yéﬁrg%ﬂ)-ﬂ@ (1 a J=
7.5 Hz, , rH3" an r H5" ) ; (m
H2" ) ; d‘é’é"““("l\%me]fﬁateﬁ&d{“q“‘g‘dééé?)dd J= 1.5, 17.1 4" H\Hz, 1H, H3a""): 5.27
(dd J— 1.5, 10.8 Hz, 11-1, H3b""); 5. -jfge t{tmc?_xépbundl_\g’ésg thesflzgd %mg‘?’ne(g%r ]17‘1

Hyw HS and Qm I—alz

m 11 H2) 4. 51 ( )
1- " ( goc @p{ote 1)oced1ge Goceqwe @gfgﬁql 15|2m1.5 and
Ar CHZ) ; I H, ',:,'Hl q M5 2HmgH0'1§ mmibl) &0yidld1i58 2dng, 0lob76)mimal,.448) 4sS,

9H C(0)3); 1. %6 (M eI Wé FRE B SRR Bl Z%Nﬁ%(% oo

[MH+]: 641 (100% [ MssNal . 5 C;
641. 3184. Met hyI MHz): 6 8.22 (s, 1H, ArH); 7.79 (m, 7H, ArH); 7.25 (m,

(28158 8S) - 8- (4- aIHMfil\mmy‘benzyl) 3, ? 9- 40, az@y; Hsd ¢ %ﬁlgnt” tZS‘QVQXM‘P%r@@ xamhdol b
C
) et 2ol RS DA 0GRt 500 182) 20T, T 16

pr ddled i B); (1P 6 HUH2Y). B NMR(@DUS, 1¢ 3V HmY$ 160.814CamsB.Y, Gind 664 821 78 .418:C; 052177
Ommol ) f.e. %ﬁfsoééﬂ 1.%22 M@lf% Al(b %9, 3”14}3 133724/?(9CHa§31%”A§?:f %33‘&’”)8&353%% A&Hl—iz 4112

117C. 1HNWVR 2% ]82) I—?I
0211, AMfPel ﬂdAfﬂF’Hb”)“ Af@ ﬁg(t%rCHJmé Arcﬂhmiﬂc N2RAATGH I 260 45 CH; 126845

ArCH; 126.2, ArCH; 125.9, ArCH; 125.6, ArCH; 124.8, ArCH; 124.6, ArCH; 124.5, ArCH; 121.7, ArCH; 121.2,
ArC; 120.9, ArC; 119.6, ArC; 116.9, C3”; 116.5, ArCH; 114.7, ArCH; 70.2, C17”; 68.5, C6’; 66.9, ArCH,; 52.8,

15 C3’;40.3, C37; 29.8, C2”; 25.3, C1”. Mass Spectrum (ES, +ve) m/z 750 (100%) [M']. HRMS calcd for Cy4sH4NsOy
750.3292, found 750.3273.

Allyl (3R)-3-(6-(2-[2’-allyloxy-{1,1°}~(S)-binaphthalen-2-yloxy])-3-(3-aminopropyl)-1,4-diaza-2,5-
dioxohexyl)benzoate hydrochloride (159)

The title compound was synthesized using the general N-Boc

W/@ J\/ O@ deprotection procedure (Procedure A), from 149 (8 mg, 0.011
N
7]/\0

mmol) to yield 159 (7 mg, 0.010 mmol, 92%) as a highly
J/ j OO hydroscopic cream solid. 'H NMR (CDCl;, 300 MHz): & 8.20
‘CI"H5N (s, 1H, ArH); 7.89 (m, 7H, ArH); 7.26 (m, $H, ArH); 6.02 (m,
1H, CH-ester); 5.62 (m, 1H, H2™); 5.34 (dd, J = 1.5, 15.5 Hz, 1H, H3,-ester); 5.20 (dd, J= 1.5, 10.5 Hz, 1H, H3,-
25 ester); 4.83 (m, 2H, H3”’); 4.81 (m, 2H, H1-ester); 4.50 (m, SH, H6’, H3* and H1"); 2.68 (m, 2H, H3”); 1.59 (m,
2H, H17); 1.12 (m, 2H, H2”). *C NMR (CDCl; 75 MHz): § 169.5, 1-CO; 169.2, C5°; 166.0, C2’; 154.2, ArC; 152.6,
ArC; 138.4, ArC; 133.9, C2-ester; 133.8, C2™’; 133.7, ArC; 132.5, ArC; 131.2, ArC; 130.9, ArCH; 130.4, ArCH:
129.9, ArC; 129.7, ArC; 129.6, ArCH; 128.9, ArCH; 128.4, ArCH; 128.2, ArCH; 126.9, ArCH; 126.0, ArCH; 125.8,
ArCH; 125.4, ArCH; 125.3, ArCH; 124.6, ArCH; 124.5, ArCH; 124.0, ArCH; 120.8, ArC; 119.8, ArC; 118.5, C3-
30 ester; 116.8, C3™; 116.1, ArCH; 114.9, ArCH; 70.7, Cl-ester; 68.7, C17*; 66.4, C6’; 52.2, C3’; 39.3, C3”; 28.6, C2”;
26.2, C1”. Mass Spectrum (ES, +ve) m/z 698 (30%) [MK], 123 (100%). HRMS calcd for CyoHuoNsOg 658.2917,
found 658.2918.



(m 2H NH); 6.09 (m 1H, NH:; 6.02 (m 1H, H2"); 5.39 (dd, J= 1.5, 17.1
Hz, H1l1 0111, H3a"); 5.27 (dd, J1.5, 10.5 Hz, 1H, H3b"); 4.79 (bs, 1H NH);
4.60 (m 111, H2); 4.48 (m 311, H5 and H"); 4.35 (m 1H H8); 3.72 (s,
3H, OCH3); 3.02 (m 411, H4", 8-CH2); 2.60 (t, J= 8.1 Hz, 211,114'); 1.97
(s, 311, H11); 1.84 (m 211,112"); 1.66 (m 611,111', H2' and 113'); 1.43
(s, 9H, C(O3); 301.32 (m 411, H" and H3)'. Mass Spectrum (ES, +ve) ni:
695 (10099 [MII. HRWVS calcd for C38H55N408 695. 4020, found 695.4008. 206.
Met hyl 199.
(2S,5S,8S)-8-(4-allyloxybenzyl)-3,6,9-triaza-2-benzyl-5-(4Rdi-tert-butoxyca
rbonyl i BRIt Yl ihgy- 4,1°-($Hsiddp h@Xie 5 i8za(31@3hanidlpPop§b et i on of
180 12%%&? e j 1:1{49 & 'bm_) vvagﬁaizded TFA31( 1 2 L) L ks

resultl TORX P’é’a%& 3‘f oide o stir for 3 h. The soI vent was renoved by
evaporation and the oily internedi ate y. & of

di et hyl ether ( ) wvhi Eh was peean zlrt%ggt B&hg@ g‘q}lg%e udglﬁg%ggéndj??g
vacuo. To-the.s %9&

NI -t enbut oxycalt boxam do( t rlj f | uorlomex hy(l)644|nfrﬁlﬂ'9y$jlléﬂiM)(M@Yblmﬁ@&ﬂ%m'hsdie (82
ng, 0.21 mol )7 trlet | am (0

sol ution was al |l owggto stj g@ hl%%ydhry [\ ‘%f{ea“)”?‘bgﬁ“(@g td]jqrr‘g)\(/)ed by
evaporation in vacu% and H‘ie crude prYHac? 8.Hks, 1pupithi 79 (by=7.F HeRH, ArH);

chr omat ogr aphy ( 26GNT, N®HT I\/EOH) to ylﬁggttjn%tm Ag{cpfmpymgo(@z?ﬁ{m 0 21
nmol 100/%{{as an of f white so {I;% S Iﬁé 26
(m 3H,7-Rg= A= A&?[?d7ﬁ'(fil5’“)904]H Htﬁf‘oﬁﬁ 8A9r‘ilsz‘§&If‘H%31(die’Ar7 44%1%
Ar HE" ) ;2H5 AB1); 1.19,(t, J=7.8 HZ, 2Hz ArEDH,.07AmH3, AetDde. 92 (1,1/5''8)0, HA 1HL,VH) 16,04 3m, 181, Hidgter); 2 H,
NH) ; ; n( J 2
AR stzﬂai&dm 97 )j5§0(lﬁ’F?_H gd;des:'\l‘j'% 92§m% f{§“8) A5 (m!"@H }?6 eiﬁ;@ﬁt o 4'43](m 1H,
112) :  41%13-phim. 2 H3P51 68 (p, 2 H19); 1210(- HLAD C?ZMR(FPéoP,Ué ): Gri71. 11100 H8)

3. 71 (s167.3K2; XIBLN;; 355331A£0711542d-|Ar@1ﬁ'¢2)nc 3308 Cf-Bater;A65.0,82CHR) 8, ZCPB160ArcI =

09 rusthigett ool § asd g 1 SO0E o8V kR DB DY £l Bhs)
(209) [AVEH] 126.2.0MC{ 12084 CHIQHRVECHal26.3, A6H; 1241, msgmeg,mrwsnggc 123 LrdCH;

795. 4350, 3, M?é}tmbm ArC 1186 C3- ester 1171 c3”= 1170 ArCH:; 1161 ArCH 72.4, Cl-ester; 70.9, C1"”; 69.4
(2S,5S,89)-8-(4-a za-2-b i nobuty1) -4

Tt LA SRR R IR TR RS C A G
synt he STRMkales fon g Hipe;Og 20063 38, fobhdB300.32@pr ot ecti on procedure (Procedure A)
from 183 (157 ng, 0.20 mml) to yield 165 (93 ng, 0.15 mml, 74% as a
whi t e s@R)-H(6-(R42-altdexy 7 O C-(SHinpRhAaEB Xy S0I- W()prowll'ﬂ:42@a1€l1%5-®mhexsdrﬂ );
7.3 (d,engloxyb&.zammzhydaa&mmm) and ATHGm: 6.78 (d. J = 8.4 He, 211, ArHG"
and ArH5" 1 ( 2"); 5,35 (dd, J = 1.2, 16.8 Hz, 1H, H3;");
5.20, J= 1 5 |.il.0 6 Ohé 6t comdpoundowag synbheslzettidsing tid, gerdi) V-

4. 45 ( ~oft B%l"delgfa‘keﬁt)o&g'%ce%ré Ig&\él}é 1%:%1750273

ﬁ z
Hz, 1H, ) 3.65 (s,H3H; 3. Q
211, H4" 1 90 (s, 3k Hll) 2}3O%Q%mobiosﬁdt%(mz&glommol 93%37

(m 2H, H3"). 13Cc 5{ ©'© as8a BydscOpic Wilite sdli63 ANMRACD;0B308, C2;

13350, N&?z%ﬁé% 3%23%*1”5 Bin g oo Py RS MG P o1 30 5

Ar CH3 (andl, B3’ CR33 (m, 2H/HD); 163 (m, 2H15176,1. 1A(r€lﬁH' Hamd’cmm—ﬁtbﬁoﬁgs VIHG): 8 1708%61-6,

C2; 558%’ ﬁ;?céﬁ%él sz’-%ﬁ?? 3540 ?gr? 3¢+ ‘ﬁz 813331 &cCiHZgA%@ 84,88~ CH2;
32.6 8 C%" 6 F é ng ectrum +ve) 'mz 596
(1009 Af%alj?“ BEVE3 b aAsS 1B b9 A@iﬂ-”%mm%@@f@%& 6,6 hkd 3 @5“@22% 2, ArCH;
129.6, ArCH; 129.5, ArCH; 129.3, ArCH; 129.2, ArCH; 127.8, ArCH; 127.6, ArCH; 126.8, ArCH; 125.6, ArCH;
30 125.2, ArCH; 123.8, ArC; 121.9, ArC; 120.6, ArCH; 120.2, ArCH; 118.8, ArCH; 118.4, ArCH; 117.4, C3°”; 116.6,
ArC; 79.2, C1”’; 71.0, ArCH,; 69.5, C6’; 53.2, C3’; 40.0, C3”; 30.3, C27; 24.5, C1”. Mass Spectrum (ES, +ve) m/z

723 (20%) [M'], 360 (100%). HRMS calcd for CasHy3N,Og 723.3183, found 723.3137.

Boc deprotection procedure (Procedure A), from 153 (40 mg




207. Met hyl
(2S,5S,8S5)-2-allyl-8-(4-allyloxybenzyl)-3,6,9-triaza-5-(4-{[di-tert-butoxyc
ar bonyl | guani di nol butyl)-11- oxa-4, 7, 10-tri oxododecanoate (184) to
yield the title conmpound (309 ng, 0.40 mmol, 100% as an off white

oi 1. 111NMR (CDC13, 300 MHz): 8 8.33 (bs, 1H, NH); 7.08 (d, J= 8.7 Hz, 2H
ArH2" and ArH6"); 6.83 (d, J= 8.7 Hz, 2H, ArH3" and ArH5"); 6.69 (t, J=6
Hz, 2H, NH); 6.03 (m 1H, H2"); 5.67 (m 1H, H2'); 5.40 (dd, J= 1.2, 17.1
Hz, 1H, H3;"); 5.33 (d, J=17.8 Hz 1H >gpNH) ; 5.27 (m J= 1.5, 10.5 Hz, 1H,
H3b"); 5.12 (m 2H, 113'); 4.57 (m 1H H2); 4.50 (d, J= 5.1 Hz, 2H, H");
4. 40 (s pydds- -- : 9951%) (t,
I= 6. nqgilzi)zﬁ%i l_(if@ qrﬁgox}%ﬁi é(b? b%nﬁ%l(tﬁalen J);‘B%g dléag%(&(ggﬁmﬁl_l Top, (dm%ﬂhg’grliH,
H2") ; 1N‘B?'Z(1ﬂ>fyb?wmlﬂn*h>)df°‘=&lome’(6§ 18H, C(CL.1) 3) 1.32 (m 2H H3"). Mass

?giczggm ( ES i}i@z 861 ( 1009 Oe ]The H%M%mpoun& vdvasfsy(')nrthesci:szez %gir?thye(Sngr]fe]r'al N-
(2S, 5S OaI I aI | Vi oé enzyl) -Bye @eptptactidngyagedgre(Rrodeduan, pm d3olt y 1)

-11- oxo Otrlo dod bbp;rmt&;l@@laﬁh@,g,tddohﬁm&am%nd
was synthe5|zed usin er a

&tﬁ rote r.Q ( edure
A) from 184 (290 ngy, 38 mmT) to yiel d‘si %antsf%%é‘gﬁ %W’) 8935 as a
hi ghly hydroscopi c MHRDl i d. 111 NVR MICD3I0D)S (ﬁDﬂI WMD) 7.338mB1624 A{H]; ); J60 7. 2

Hz, 1110 k8498 o %&? /Y é\'gze dﬁél 1’Nﬁ?§vAr9H2')\’23 1&%?7 3309?%‘351\ %g) 8:66

Hz, 211, ° Ar H% and A
6. 03 (rﬁn ZHHHIPRE30; (mBZHZ?U() CW(%O}) 75y Y. 5(16%16 150; 1718 CY7164.7H52’; 1584, GILB ")
5. 29 (dds.4,.art;134.0,.09¢; 1388, T2M7136 3 HAcHIB1 " Ari; B5.8.1ArCM34. 21&Cﬁ1134b,,mé BO4(Mc; J=

oy 51769 i, afa 356 it dd Mt Tl 3 et 1 By o § e, 17
30211, 1293,)ArCE2, 199.2, (An§H;227.6, AMCICH2Y.5, A2CIEA26.tArQHH, 1268, ArCH; 11288, Arfiy 122.B1, ArEQIZ) 9,

é7621(7%c21|2b4|71hc1)1 1128:3 %cﬁmlsg%cﬁji?r 9, Aréﬁ%W%%’@%Ql&c "7952 M”ﬂz)ﬂ 08Ar33ﬁ

C2
133. 9, <6 féi Cf 4AF<§%2"3°arfEF A%FéH%‘ MiS%éP@%‘f“ﬂ%(F&l we) ”T’féS éZO‘VW“] 192160%’ )
11455, HRMEH3Icd fond.IAGIGHS 765.36@, HrndCles. 33757 9, C8; 54. 2 C5; 53.6, C2; 52. 8
OCH3; 42.3, Cl12; 38.2, C4"; 36.6, ArCH2; 32.7, C1'; 29.2, d"; 23.6, C3";
15.5, ©)-G-Perygn@payh-1drdizESoxard g Yioxghexybs:8-C1U 0¥HPy Nt 1 @B big srdihalent2RVE
cal cd fyRky ;RL%M%\srlz@%eﬁﬁﬁo&%ae(lk gund 561.3016. 208. Methyl
(2S, 55,85 3 4-al |yl oxybenzyl) 6,9-triaza-5-(4[1di-tert-butoxycarbonylig

uani di nol but -4, g 10- tri ( 4Foph@nyibibeft 180 Y28n6ke 0 ABD@mE!) (Nl BE) (3 mL) was
HO’H N )J\::;N\n/\o added palladium on activated carbon (15 mg). The resulting

0 H o - O .0 mixture was flushed with hydrogen gas and allowed to stir for 16

- r\? )/ h. The mixture was filtered through celite and evaporated to

3 dryness. This intermediate product was then subjected to the

general acid deprotection procedure (Procedure A) to yield the title compound (16 mg, 0.024 mmole, 70%) as a

white solid. Mp 116°C. "H NMR (CD;OD, 500 MHz): 5 7.89 (m, 5H, ArH); 7.30 (m, 9H, ArH); 4.56 (m, 2H, H6");

25  4.08 (m, 1H, H3); 3.88 (m, 2H, H1""); 3.66 (m, 2H, H3"); 1.67 (m, 2H, H1”); 1.35 (m, 4H, H2” and H2"); 0.76 (m,

3H, H3™). *C NMR (CD;0D, 125 MHz): § 170.9, 1-CO; 170.7, C5’; 166.3, C2’; 155.9, ArC; 154.1, ArC; 139.7,

ArC; 135.3, ArCH; 135.1, ArCH; 131.0, ArC; 130.9, ArCH; 130.7, ArCH; 130.5, ArCH; 1304, ArC; 130.2, ArC;

130.1, ArCH; 129.5, ArCH; 129.3, ArCH; 129.1, ArCH; 127.5, ArCH; 126.9, ArCH; 126.4, ArCH; 125.9, ArCH;

125.6, ArCH; 125.3, ArC; 124.7; ArC; 124.5, ArC; 117.0, ArCH; 116.9, ArCH; 116.2, ArC; 72.1, C6’; 69.5, C1”;

30  53.1,C3’; 40.0, C3”; 30.4, C27; 24.8, C27°; 23.7, C17; 10.5, C3°. Mass Spectrum (ES, +ve) m/z 636 (50%) [M'],
623 (100%). HRMS calcd for C37H30N,O4 635.2870, found 635.2863.



To a solution of 182 (40 ng, 0.058 Mol ) in DCM (2 nL) was added TFA (2 nlL)
and the resulting m xture was allowed to stir for 3 h. The sol vent was
renoved and the oily internediate was solidified upon the addition of

di ethyl ether (5 mL) which was decanted and the solid product was dried in
vacuo. To the remaining salt was added Nl -ten-

but oxycar boxam do(tri fl uoronet hyl sul fonyl i m no) net hyl propanam de (34 ny,
0.086 mml ), triethylamne (0.1 nL) and DCM (2 nL). The resulting solution
was allowed to stir for 16 h under N2.>Jhe sol vent was renoved and the
crude product was purified by flash chromat ography (20:1, DCM MeOH) to

y| eld thg & {_"4td1£a ‘3‘%9%9;0%1%@1%?& 5%&0@19[&(6»3% -pﬁ&l@sﬂ' {@fl’g (sytvlﬂaghtﬁﬁllad-

198C. 8 Hz,
2H Ar HZ“’XYBHthYAF%Bbe“zaG‘"‘M‘Y("ach‘tﬂ“dﬂ MM Hz, 2H ArH3" and ArH5'"): 6.71 (d, J

= 7.8 He, 1H ,0645(d

“g 8r5r(|,'%%)1u31 d‘{Lof 1%9 51@ oQ%o éﬂ@ﬂﬁm@ﬁa‘% 5. 38

(dd, J =

4.65 (r’d" 1 H2) H 4 47 = 5. 1 pdded ppfipdivpyonaytivaigd cpghoy. fFhe Izﬂlﬁn&wlxaﬁﬁwq%)
3.97 (s, , 715j/3 MY SCHB)shed3vifB hydrélBn gad khd attéhwed to séir 3816(Iml“he2H
8-CH2); 2. 59 (t Hz,

H2"): 1.63 (m 6F HP, M and 113 )“’2"1‘“% S?‘“‘(‘“ﬁ%‘ﬂ‘g’h %1")“9,% Py aledy g@'é“efs’

H "and H3). Mag®”Specerum (ES, +ve) Thif lzte%?la'@m@@%W{SMeHr}ubJeFWBﬂ’ea‘#nefdl aF’dr
CA4116 Qi ogngce&?@ﬁ’rocécﬂHug t(ﬁy:f’eZd t‘ﬁg fﬂtﬂa cor%@hﬁ(mhhg, 0.034 mmole, 84%) as a white sohd Mp
(2S,5S, 8 ) 8- (4-al 9-triaza- (5 ni_di nobut 1)-4 10tr
| oxo- 2 CRIp VB S IBGN G e oMb LHI GO B Cab 2HHE St B

wasl 0Sy 4 tieistiz 2] H69] 49 (inhie, gremiestoalm NHBAC IR (@t BEEHONL 6 (@CHH i ); (Rr(mcmlur e

whi t e S DR B Bl T R RO T 586 Gl PRB, 0B g T gbtl o @
111, NHY9.8.820850.5CNg 155.97 ALC; .0, A6E; 13G9) ArCF 13552, ApRE: 738.1, ArOHs 13165, 81C; (3.0, 41 8, 7
Hz, 2H, 1346 H3caang s Axth: 130.2, £¢080.0 Mrclidy 3 H2CH; 1261 3Gchiddy 6 J&cl; fz7 s1ach; Hea,

1t H3 44%% kzﬁ]gl@&gdﬁgg mﬁfgfsg Agcgglzgélirgﬁ%é&ﬁgf% 133 Eg“grfﬁﬁ%ﬁ Hgﬁ“fahg 92

( m152H 1189,@120;; 1122,80CK172.1JC63 694201z 52.2143°; 1119'CP; 30.5,927;28.7, QH; 23|-'f19§)’* 105,82 (m

2H, H2"0s gl lpdcim %%;'*Vem/:z 677"'?00%) @%} HRAES dfed for C%IA%OEEW 3888 Lsouddd)7.3156C NVR
(CD30D, 75 MHz): 8 174.1, Ci; C4; 174.4 , CI0; 158.6, ON3;
143.5, m¥¢ '('Z;S‘)-mh}@roxﬁﬁ@&'l)ﬂ-ﬂa&ieﬁcar@amd@ﬁ@pﬂoatﬁﬁw+C1' Arcl™; 129.4,
Ar CH2" and Ar CHG" ; 129.3, ArCH3" and ArCH5"; 126.8, ArCH4"; 117.4, C3'";
115. 7,HoAr CH3' "  andrdArsaibtioh;of B&hyl (2SER-amink 6-(6hydGhyph&3)@opatiidte hxBockloriddCHY;meh2. 7,

(B’ 42 5 " ’ 37 SO m Dicar al 7 m wa a
26 2,y 6.4 g o BiogShyi GIGE e midin 18F Pt it vact g o o
(100% (ﬂfélvs Q@ recpdfcdmetziehlonErpneds Bep- 93171191) ang Slﬁf?aﬂmwg%gas alloypeg

Ej] -ter % 5 \ggi‘\ yI N 3- tg kit @2 % Ihi ThHe Retios azailpwheat“eth #A86(B0 inTana exd@éted it Et@Ac (30 mL)
-ter t n ,
orert Uty llgaﬁé BelRoxu 8 5%00&15@3 orgnil ggns REESHHTLERL %Ekgged 01 0

8 \0Ommol p, i am i-odi uta
added 4nebirthﬂmlbmnmq@dr<|)95(n@( <87_[72mm;j 94%hmlc)eara>ddvlt1%éla%qps@relrdetamwmt@61

reflux, Q&ed‘iﬁ 'HINMRREDES 360iN19); S5 (@l/-Qwagh, 319 AeeP lndAue3 3@ =quenched with
bri h5€ Arl% an Ar%gc)i 5e3x1t(£ %Ctsez&lzwiﬁ %),'4655?% I1H HhBe3r 71((§ af, 3}? 15%2)0011 ?% 65 (s, 3H,
OCHs); 3.01 (m, 2H, C3). Mass Spectrum (ES, +ve) m/z 254 (100%) [MH 1. HRMS calcd for Cj;H NOs 254.1029,
found 254.1036.

Methyl (25)-3-(4-allyloxyphenyl)-2-methoxycarboxamidopropanoate (171)

To a solution of 170 (195 mg, 0.77 mmol) in DMF (6 mL) was added K,CO; (213 mg, 1.54

g/ ’ 30  mmol) and the resulting mixture was allowed to stir at RT under N, for 20 min before the
Q addition of allyl bromide (0.14 mL, 1.54 mmol). After 16 h the reaction was quenched with
water (30 mL) and extracted with EtOAc (3 x 30 mL). The combined organic fractions were
o washed with water (5 x 30 mL) and brine (30 mL). The remaining organic fractions were dried

and evaporated to dryness to yield the title compound (220 mg, 0.75 mmol, 98%) as a white

/O\”/\ )L -
o) H 35 solid. Mp 145-146°C. "H NMR (CDCl;, 300 MHz): § 7.02 (d, J = 8.7 Hz, ArH2’ and ArH6’);

6.83 (d, J= 8.4 Hz, ArH3’ and ArH5); 6.04 (m, 1H, H2”); 5.40 (dd, /= 1.5, 17.1 Hz, 1H, H3,”); 5.27 (dd, /=1.2,



conbi ned organic fractions were washed with brine (30 nL), dried, and
evaporated to yield the title conpound (1.01 g, 3.7 mmol, 93% as a |ight
brown oil. "H NWR (CDC13, 300 MHz): 8 5.77 (m 1H, H3); 5.04 (m 2H H4);
3.62 (dd, J=6.0, 8.7 Hz, 2H, Hl); 2.30 (m 2H, H2); 1.51 (s, 18H 2 x
(CH3)3). Mass Spectrum (ES, +ve) nmfz 310 (55% [MK], 294 (30% [MNa], 272
(409 [MH]. HRMS cal cd for 10CG 4H26N04 272. 1862, found 272. 1848.
tert-Butyl N-3-butenylcarbamate (187) | ,.., 1 H 15dried, and concentrated
to yield the title conpound (429 ng, 2 mmol, 96% as a light brown oil,
whi ch had spectral data in agreenment with that reported.'" 114 NVR ( CDC13,
300 MHz)0:5 18, BI, FBy"; M18 MH] = H3}z, NeD O30 (i 1H2BR); 440) (d. J4= S5igH7, B, HITES.7Nish3H, 3. 20
(dd, J-N&a&m?}/éﬁ@(s% oehl); j'ﬁh)m 71, 29). 1189 spedirunBES, +vdPnBiE. ris daid for 1. 44 (s,
9H, (CH3).3) SS (}rum% . +ve) mz 116 %100% [M—I+ | ess 56 (Boc

r ear r arg8RSIRs PO+ gt Eﬂ‘r‘ 294.134

(2S, 4E/ ( Z m, do A t car boxam do) - 4- hept enoat e
(188) e uliifhaed @‘?"’(‘5’5’6’“’)“"‘?""& duffhc S @iy A 20 (13 nl) was added
173 (169 ny, 0 g4 mlsglu&qqfﬁi@bﬁlg,d#sr&ﬁol)gfaw/a&wm qatn@b Ystadde@Bmd  O. 064
mol ). THé m xture was at ed | ux un

ol
renoved and the cr d’él%‘o’ﬁﬁied%‘& ISQP’f“Ppé’Hi ﬂﬁfy‘esfl t%ﬁ‘i“’@lﬂoﬂ N %W’%%&f%gﬂ’é%h&%
hexane/ & OAc) to y|renlcﬁbntnh:eurb wbd ditutedwigouutd (30 180 andghe T8IFAvhs removed bE OGoraon &

brown oi )=3s_ a 1 gazézstﬁ%gqu%jy&ufgs %sﬁeﬁ‘(&ﬂlﬁbéM (B@Algaéremo%n@a&eq stapmg in 5

EtOH). I
NH) - H) 5 117 10 ( s, Wnaldﬂquzﬁlg h%_meogﬁ pha§f “@iadelﬁ§d to ?ﬁ@mlo%ycigld(ﬂ}ﬁres&lr_pg H) :

? 75/2 a J%T%?\ %@83 CX&'B( {patewdd extiadted WBithIICM (8 x 4DHhL) HR conibindd ¢rganictdctiohiByere dhe%?/()

m 0

[Ma], 409 (0% ﬁﬁl Va""ﬁl—‘ﬁ%/gﬁgﬁ%gsé" #Y%?ﬁl&g%%%%&dgao@%ﬁ%tng %qéﬁga bkl

407. 217lid. M@WEQ wy‘ic ‘(}le\)ak LCRAH, 16 M50 (st KO OH: BE% nd 1HY Hz AR tach B0 S

( 1f3|9) dEomd golg UfEHzOﬂH@*d anéf&ﬁ{bs()Zéc(ﬁfgl 1192615 s9vRd, y =i1n, A4 1 rﬂs)”) was @dder:,
alladium.on _acti vated carbon Ane e

ARt A A M A R Tty VTR SR R T e

crude pHoHR)CMaspScthinl (CEredl A0 (gH) DI, 220 (am)wapl@ﬂsateéwymbcwtélfﬁmmlc{il tle

conpour}g} 279%6’5% pmb1190 0 3 7% as a clear oil. [4)24 + 9.6 (c.
.1in Etcg%@@ (‘CDCI3, 300 MHz): 64.55 N O

Methyl (2.5)-2- benzyloxycarboxamid0-4-pentenoate (173)

]Q To a solution of methyl (25)-2-amino-4-propenoate hydrochloride (422 mg, 2.56 mmol)
0 and NaHCO; (645 mg, 7.68 mmol) in THF/water (3 mL/3 mL, 1:1) was added benzyl

04>
- \“/\”)ko chloroformate (482 mg, 2.82 mmol) and the mixture was allowed to stir for 16 h. The
O N

reaction was quenched with 3% HCI (20 mL) and extracted with DCM (3 x 20 mL),
dried and concentrated to give the title compound (676 mg, 2.56 mmol, 100%) as a clear oil, which had spectral data
in agreement with that reported.'® [a]p® + 9.1 (c. 0.15 in CHCLy) (lit. [o]p™ + 6.4 (c. 1.05 in MeOH))'** '"H NMR
(CDCl;, 300 MHz): § 7.33 (m, 5H, ArH); 5.69 (m, 1H, H4); 5.56 (d, /= 7.8 Hz, 1H, NH); 5.12 (m, 4H, ArCH,, C5);

25 447 (m, 1H, H2); 3.72 (s, 3H, OCHy); 2.54 (m, 2H, H3). Mass Spectrum (CI, +ve) m/z 264 (20%) [MH'], 113
(100%). HRMS calcd for C;4H;sNO, 264.12358, found 264.12421.

Methyl (25,4E/Z)-2-benyloxycarboxamido-6-phenyl-4-hexenoate (174)

To a solution of 173 (181 mg, 0.69 mmol) in DCM (13.8 mL) was added allylbenzene
© (163 mg, 1.38 mmol) and Grubbs’ first generation catalyst (28 mg, 0.0345 mmol). The
5 30  mixture was heated at reflux for 16 h. The solvent was removed and the crude product

4 | .0 purified by flash column chromatography (4:1, hexane/EtOAc) to yield the title

/O\F]/?\NJ\O compound as a 1:1 ratio mixture of E and Z isomers (103 mg, 0.29 mmol, 42%) as a

H /\© brown oil. '"H NMR (CDCl; 300 MHz): § 7.26 (m, 10H, ArH); 5.72 (m, 1H, H4); 5.42
(m, 2H, NH and H5); 5.13 (s, 2H, ArCH,0); 5.50 (m, 1H, H2); 3.74/3.71 (s, 3H, OCH; [E & Z]); 3.39/3.34 (d, J =

35 175, 6.6 Hz, 2H, H6); 2.54 (m, 2H, H3). Mass Spectrum (CI, +ve) m/z 354 (20%) [MH'], 263 (100%). HRMS calcd
for C,;H,4,NO,4 354.17053, found 354.17077.



210. (bs, 1H, NH); 3.72 (s, 3H OCH3); 3.44 (t, J= 6.0 Hz, 111, H2); 3.10
(m 2H, 117); 1.86 (m 411, H3, 114); 1.44 (s, 911, (CH3)3); 1.37 (m 4H
H5, 116). Mass Spectrum (ES, +ve) mz 275 (90% [M#41l; 219 (100% . HRMS
calcd for C1311271' 1204 275.1971, found 275.1967. (2S)-2,7-D am noheptanoic
aci d di hydrochl oride (193) 0+C - 5A solution of 189 (16 ng, 0.058 mml) in
IOMHCL (3 nL) was allowed to stir for 48 h. NH3 HOThe product was isolated
by evaporation and dried over P205 to yield the title conpound (14 ny,
0.058 nmol, 100% as a hydroscopic whisg solid, which had spectral data in
agreenment wth that reported. 106 La] D22 + 10.9 (c. 0.1 in HC1) (Lit.

[ cc] 323Msthyl (2S)-2a@minpiotphrpptherpngate(175) D20, 300 MHz): 5 3.90 (t, J= 6.3 Hz,

)| L gm0 by o7 it vatpedn ipnfhlat e ettt nliea g 2 o

(100% +].  HRMBbapa620uk, 0.029 nGIH1 TINZGR whdvadi2@and bierfdled Bith Ha@shefavtitrink

(25, 59) - é4 all y mxbl%@lzm}eaamﬁm%@z@as%nérén}é%ﬁg&l ol mma&&zw&@my&f;& tpg,@ﬂay 1)-
4, 7-di oxo tagoate 190) he title co synt hes| ze

general pe e &5 ?‘iofﬁ‘@"“ﬁﬁl gé gt moy g&%@&? pligh br‘F‘Y"o‘Frlr f%%écﬁélg n@) Mol )
and 189 £G5:ny, 0724 (u)BA) ArHj;0.7a (4, @Hpbdl%QNlegaG&SHm)gz 600m2fH, msp 11,62 @MY HAS4an

o, oh i i Syt Wk Ry i) 1”‘*'%\1)0&@%%%%%%#@2@@0

(d, J= 328499&&“&(112211*9%)1 6. 03 (m 111, H2"); 5 39 (dd, J= 1.8, 17.4 Hz,
H3a'"); 6. (dd, J= 1H, H3b£ 66 (m 211, 112 and_ 115);
4.48 (rﬁ“ethy_ﬂ {25,553 )'za'%bee’gi {’é‘”"?,'ﬂxycm%y"d" 5'%1 iporopyimeihyloxycarhexagigeidy . ' 1 96
($,1031 Joxorbhijoate 11765 (m 211, H1'); 1.64 (m 211, H3'); 1.43 (s, 911,
C(CH3)3); 1.26 (m 4H, To a solution of 190 (70 nmg, 0.13 nmmol) in
THF/ wat 28: 1 (8 nml) was adddde filecchinpamd®i yidthosied esimpdirciayren equpling procqvgre
0.26 and the raest ng sip&%&&ﬁ&ap&bnm@ zadhkr@wdle&,&y&&uohyﬁtﬁman&&nmm The

reaction mxt I \;%‘gﬁlde&%§ g, b %%m”y&n&pg}]é Wtewéarrﬂf ‘Egr@%’mve

by evape?ts % Q Q
unr eact ed s &t i gomat eri'ak! PHEoragleoydxphalssanidsheaampidpdid @60 me,t1164 ©HE) KC1
and the resul ting| precipi3ate ygg 1@%&&%& 285 Winb1No M A vhiX sk, Ni-97-90% &1

conbi ned 0 30organye fractions were and evaporated to vield the title
conpound (39 ny @INQ?O R(CDC13 300 MHz) 87.75 (d, J=17.2 Hz, 2H, ArH1” and ArH8);
o 7.58 (d, J= 7.2 Hz, 2H, ArH4” and ArH5”); 7.39 (t, J= 7.2 Hz, 2H, ArH3”
\}/ and ArH6); 7.30 (t, J= 6.9 Hz, 2H, ArH2” and ArH7”); 7.21 (m, 2H,

ArH3’ and ArHS5’); 7.07 (m, 1H, ArH4); 6.61 (d, J= 7.2 Hz, 1H, NH); 5.56 (d, /= 8.4 Hz, 1H, NH); 4.85 (dd, /=

20  6.3,14.1 Hz, 1H, H2); 5.69 (bs, 1H, NH); 4.36 (m, 2H, OCH,-H9™); 4.19 (m, 2H, H5 and H9”); 3.69 (s, 3H, OCH3;);
3.09 (m, 2H, H2-CH,); 3.04 (m, 2H, H9); 1.77 (m, 2H, H7); 1.63 (m, 2H, H6); 1.42 (s, 9H, C(CHxs)s); 1.33 (m, 2H,
H8). Mass Spectrum (ES, +ve) m/z 630 (10%) [MH'], 104 (100%). HRMS calcd for C36H44N;0; 630.3179, found
630.3189.

Methyl (25,55)-3-aza-9-(tert-butoxycarboxamido)-5-(9 H-9-fluorenylmethyloxycarboxamido)-4-oxo-3-(4’-
25  phenylbutyl)nonanoate (177)

The title compound was synthesized using the general coupling procedure
(Procedure B) from 175 (63 mg, 0.29 mmol) and (2.5)-6-tert-
butoxycarboxamido-2-(9H-9-fluorenylmethyloxy)carboxamido hexanoic
acid (113 mg, 0.24 mmol) to afford 177 (138 mg, 0.21 mmol, 86%) as a
clear oil. "H NMR (CDCl; 300 MHz): § 7.73 (d, /= 7.2 Hz, 2H, ArH1"”
and ArH8’); 7.57 (d, J= 5.4 Hz, 2H, AtH4"’ and ArH5™’); 7.37 (t,J= 7.8
Hz, 2H, ArH3” and ArH6”); 7.19 (m, 7H, ArH2”’, ArH7”, ArH1”,
ArH2”, ArH3”, ArH4”, ArH5” and ArHé6); 6.80 (d, J= 7.2 Hz, 1H, NH);
5.71 (d, J=7.8 Hz, 1H, NH); 4.78 (bs, 1H, NH); 4.55 (m, 1H, H2); 4.37 (d,
J=6.9 Hz, 2H, OCH,-H9"); 4.20 (m, 2H, H5 and H9’); 3.69 (s, 3H,
OCH3,); 3.07 (m, 2H, H9); 2.53 (t, /= 7.8 Hz, 2H, H4"); 1.84 (m, 2H, H7); 1.62 (m, 2H, H6); 1.42 (s, 9H, C(CH;)3);




Nnrmol , 62% as a clear oil. 1H NWMR (CDC13, 300 MHz): 5 7.09 (d, J= 8.7 Hz,
211, ArH2" and ArH6"); 6.82 (d, J= 8.7 Hz, 211, ArH3" and ArH5"); 6.05 (m
1H, H2"); 5.39 (dd, J= 1.8, 17.4 Hz, 111, H3a"); 5.25 (dd, J= 1.8, 9.3 Hz,
1H, H3b"); 4.63 (t, J= 6.9 Hz, 111, H2); 4.47 (m 311, H" and H5); 3.05
(m 4H, H5' and ArC112); 1.95 (s, 3H, H8); 1.84 (m 2H, H1'); 1.69 (m 2H,
H3'); 1.44 (s, 9H, C(CH3)3); 1.28 (m 411, H2' 35and H4'). 211. Met hyl
(2S,5S,8S)-2-allyl-8-(4-allyl oxybenzyl)-3,6,9-triaza-5-(4-frert-butoxycarbo
xam dol penty1)-4,7,10- trioxoundecanoapgy (192) The title conpound was

synt hesi zed usi ng the gener al ept| de coupling procedure (Procedure B) from
18 (14 hif, moZHER): hdd(m, Bl 39 F3)3WasGpectymp®S miyp)i7yz €78 (APF LML T BRMS galodifgyr

0. 048 1¢,mwol 6726880 fodd 6264, f - white solid. M 130-136C. 1HNMR (CDC13, 300
1MHz): 5 7.07 (d, J = 8.7 Hz, 2H, ArH2" and ArH6"); 6.80 (d, J= 8.7 Hz, 3.
2H, Ar H@ethgri2h,58)- E-El‘h)xm-3@zﬁ&bérdyl-93(wrt8mﬂox}'Grb0i#dpdd)lHl)oxmﬁna¢ﬁat(e a78J= 7.2 Hz, '
H3COOC 2 NH); 6.43 (d, J= 7.5 Hgz, 111, NH); 6.02 (m 1H H2"); 567(m
1H, H2' 5.39 (dd, J= 1.TBetifecompeypd Wislsl}’nﬂ}ﬁl%ﬁd)‘lSIHSh%nf’(fﬁd’ Frpe Beprotedtiy Hz, 1H,
3" 10113b"™}; 6.10 (ms Z%roc%&re)(Proéeer@ciﬁﬂmﬂ731836hl%)L334nn5>8)t&mord1Hs(11115& 4.48

m 2H, By Hy(m 1 ) 115");
(2' s 9"1.(1\” Am IR 3B 280 glearﬁ'_%r\wgbbbémlﬂp% 868, J5372ilﬁ7( m
HL'); 1.96 (s, 3M Hl1); IH R8);(ae (@BIH AT3) AT 58 AFRY): ZHD(rIi.IB"ArHZ’JandBrHGS),

9H, C(CH3)3); 1.28-6m 4H g3l raRsh. Ko ds, 11&"5}&5 Qgﬁ%ﬁﬁ S0 (M E)- 4*5
(100% [Ma]. 617 108 |VH|£B ng: 1) 593 k&,\? R e R 8 750
C32H48NA08Na 639. 3370, fo%H 1%%83(91 ?H@m H, H9> Yo (m, 2H, H7%146 (m, 21,

(2S, 58S, 85)-2-al | y1- & &td),ymxybmragﬂa)ﬁ,?o,zﬁ(xﬁ 2y H AMasSSHediruRAES, ted) trAM09 OXyca
r bonyl } guani di nol pent y1) -(l(ﬂ)%ogﬁ}l%tri oxoundecanoate (195) To a solution of
192 (20 nmg, 0.032 mmol) i % m.) was added TFA (2 inL) and the

resul t iN@nyT(28{5i9)-£atiaé-3akd- 206 Hpdesk élrx'b(fxaltiﬁli) HBoxd-2- (Igﬁenglgl?t?i)%ﬁﬁba&@ﬁﬂ enoved
and the oily I nternedi ate was sofvl di f upon t

The title compound was synthes1zed using the general N-Fmoc deprotecting
procedure (Procedure C) from 177 (138 mg, 0.21 mmol) to afford 179 (78 mg, 0.17
15 mmol, 81%) as a light brown oil. '"H NMR (CDCl;, 300 MHz): 6 7.67 (d, /= 8.1 Hz,
1H, NH); 7.22 (m, 5H, ArH); 4.56 (m, 2H, H2 and H5); 3.72 (s, 3H, OCH3); 3.11
ot/ NH, (m, 2H, H9); 2.60 (t, /= 7.5 Hz, 2H, H4’); 1.83 (m, 2H, H7); 1.66 (m, 6H, H1’, H2’
o) H and H3’); 1.44 (s, 9H, C(CHs)3); 1.29 (m, 2H, H8); 0.86 (m, 2H, H6). Mass
o Spectrum (ES, +ve) m/z 450 (100%) [MH']. HRMS calcd for CoHoN;O5 450.2968,
Hn. 28 found 450.2950.

Methyl (25,55,85)-8-(4-allyloxybenzyl)-3,6,9-triaza-2-benzyl-5-(4-[tert-butoxycarboxamido]butyl)-4,7,10-

trioxoundecanoate (180)

The title compound was synthesized using the general peptide coupling

1”" procedure (Procedure B) from 16 (76 mg, 0.29 mmol) and 178 (142 mg, 0.35
©\ mmol) to afford 180 (135 mg, 0.21 mmol, 72%) as an off-white solid. Mp
H 122-126°C. "H NMR (CDCl; 300 MHz): § 7.24 (m, 3H, ArH3’, ArH4’ and

ll/\ﬁ 0 u 1 ArHS5%); 7.12 (m, 2H, ArH2’ and ArH6’); 7.05 (d, J= 8.7 Hz, 2H, ArH2” and

30  ArH6"; 6.79 (d, J= 8.4 Hz, 1H, ArH3™ and ArH5"’; 6.50 (d, J = 6.9 Hz, 1H,

A NH); 6.01 (m, 1H, H2"); 537 (dd, J= 1.5, 17.1 Hz, 1H, H3,””); 5.25, J=1.2,
f 10.5 Hz, 1H, H3;,™); 4.87 (bs, 1H, NH); 4.79 (m, 1H, H2); 4.68 (m, 1H, H5);

#/ 4.45 (d,J= 5.1 Hz, 2H, H1"”); 4.43 (m, 1H, H8); 3.69 (s, 3H, OCH,); 3.06 (m,



addition of diethyl ether (5 nmL) which was decanted and the solid Iiproduct
was dried in vacuo. To the remaining salt was added NI -ten-

but oxycar boxam do(tri fl uoronet hyl sul fonyl i m no)net hyl propanam de (34 ng,
0.086 mml ), triethylamne (0.1 nL) and DCM (2 nL). The resulting solution
was allowed to stir for 16 h under N2. The solvent was renoved and the
crude product was purified by flash chromatography (20:1, DCM MeOH) to

yield the title compound (23 ng, 0.030 nmol, 95% asaclear oil. "H NW
(CDC13, 300 M—Iz) 5 8 31 (bs 1H, NH) 2(75 08 (d, J = 8. 7 Hz 2H Ar H2 and
Ar He" ) 6. 82 an 111,

H
NH) - 6 B0 2CH: anjm C7H2)52 p&(m %H‘Nﬁ} 95@ 3,1;11H(1a 17§£m72H)8H?~’|’2 ISfrqn Zﬁ—ﬁﬂ”)é 36és ?‘%%a 1H,
30112")¢(CH:)H51 A67n, 2HAHI BV Sp‘éctﬁt& (€8] dye) iz 653 @OY%NFIHLT; iz, (100%). HRNBRSa)cd £b. 27

(dd, 1c‘2%8}§?& alghs 33%%%“;%3398 ‘11 (m 211, H3'); 4.66 (m 1H, H2); 4.57

(m 111 ): 4.38 (m 1H, H8); 3.74 (s, 3H OCH3);
3.34 e -2 7a- -biktbx xafhtido X -
S 1(1 ?{)tﬁﬁ%zs 5k%3). ué/?-s atsau?'ﬁkybgﬂyl)]-@‘%gr;]ﬁa ; fi@ ért (n§¥b y%{lr%% Hid )bug'a 196x4-87, )10 L.
1.3 (rﬁ“’mdeﬁ?"%ﬁﬁ 114"). Mass Spectrum (ES +ve) mz 759 (100% [MT].
HRMS cal cd f6F C38I-|59N6010 759, 4293, f ound 212

(25, 55 8S) - 2 ;h\ﬂ? _8-(4-all yﬁ%%“ SRR O&J‘gaséy“g‘e?‘ze “S“‘é”?g ‘Efralﬁlg“!ﬂey"“ oXent y1) -

4,7,10-tri oundate hydrpwmu@r(?fel@dl{ﬁlwoﬂﬂww,Q?5tnllfé° X?@%@d?ﬂ?%s

synt hesi zegd usi ng™tKe gener a|05NnB@thQﬁﬂ8fdQ‘8ﬁ(ZB4ﬂ§lO43 moD 8 BUE & FRVIBE Ssldr € A)

om0 ) (et SR 00 Tl Tl e,

white hy
E (dQ JancBA:H6H270Qfd,J+BEIHEXDHZNH)16Ndd3f fhtz, AHHSHp?

Ar H2" and cAr H6"
6.03 (m 1H, H2"" ;4“iz761|(_|m l_%z{;km%‘z) lsmgn:’rﬁ }ﬁﬂ% 5@3(% B, Hﬂ 5139'11&1 salds, 1H31

5.22 (dd, 1.5, 10.
H"): 4.38 (m 3HHNH%Q H5 andizrg ] 3a§”)65927((éd -’?,ILP 1@&#@)1}1 i‘é@,)i%fz((ﬁ]ﬂbﬁg >+|5 )
2.92 (m 2H, ArCH2) 51 (ma4.o2ks, mﬂm{) 431 80 1(1H2)3H1 (hNRHES Gh-HSMBEY [d, 1= 78
(m 2H H"); 1.58 ( 2H, ) 2 lgaéﬁlgﬂa

75 M-lz) 8 174.1, C7; '173.8 H%élH %‘7% @&é%&g%go%%%) l%gH g

Ar @2" ; 434 4nd @?Hz) %?311(“!42H @E”)’ E80(mq20R HZAr e, 2R 1A g 9H’1@§—z¢3) 18 ¢ 2H
118. 9 H39). Mash $fecthum &3 +Ve)]na/561§,(60%) @ingY); @mdoé&%ﬁb&h‘ra GRM calcl for C; BENDNLS;

541 : 52.7, C2; 42.2, C5": 37.9, ArCH2; 36.7, Cl': 33.1,
an: 28%%%3““‘?5‘9%4 15C3": 26.0, Cl1; 22.3, C2". Mass Spectrum (ES,

+ve) N 2 Qm? 230858 s MiyiodbME1256,8:8iab 8- SR FHELRNO Ao R AR a6k y-4 7 2bL0b 5243226

phenylbutyl)undecanoate (182)

20  The title compound was synthesized using the general peptide coupling

procedure (Procedure B) from 16 (37 mg, 0.14 mmol) and 179 (78 mg, 0.17
mmol) to afford 182 (72 mg, 0.10 mmol, 74%) as an off-white solid. Mp 112-
Q 117°C. "H NMR (CDCl; 300 MHz): § 7.20 (m, SH, ArH); 7.09 (d, /= 8.4 Hz,
\ 2H, ArH2”” and ArH6"); 6.82 (d, J= 8.7 Hz, 2H, ArH3”” and ArH5""); 6.45
Tl/:\"‘ (m, 2H, NH); 6.09 (m, 1H, NH); 6.02 (m, 1H, H2"”); 5.39 (dd, J= 1.5, 17.1 Hz,
o H ™M 1H, H3,;”"); 5.27 (dd, J 1.5, 10.5 Hz, 1H, H3,""); 4.79 (bs, 1H, NH); 4.60 (m,
4 1H, H2); 4.48 (m, 3H, H5 and H1”*); 4.35 (m, 1H, H8); 3.72 (s, 3H, OCH3;);
HN. _O 3.02 (m, 4H, H4*, 8-CH,); 2.60 (t, J= 8.1 Hz, 2H, H4’); 1.97 (s, 3H, H11);
\f 1.84 (m, 2H, H2”); 1.66 (m, 6H, H1’, H2’ and H3’); 1.43 (s, 9H, C(CHs)3);
\’/30 1.32 (m, 4H, H1”” and H3)’. Mass Spectrum (ES, +ve) m/z 695 (100%) [MH"].
HRMS calcd for C3gHssN4Og 695.4020, found 695.4008.



Anti bacterial Screening Methodol ogy for Conpounds of Exanple 2 Bacteri al
Strain Al assays used the Staphyl ococcus aureus strain ATCC 6538P. 20
Assays described in Chapter 5 additionally used the vanconyci n-resi stant

ent erococci and vanconyci n- sensitive enterococci strains Ef 243, Ef449,

Ef 820 and Ef487. Culture Media Mieller-Hi nton Broth Medium (MBE): MHB
(Oxoid CVA05) was prepared with final concentrations of 1 gg/nL MyCl2 and 2
i.ig/nm CaCl2. Culture nediumwas pre-warmed for approximately 2-3 h at 37C
25bef ore use. Muel | er- H nton Agar20&di um (VHA): MHB containing 1.5%
Agar (Merck Agar 1.01614). Maintenance of Bacteria Froma thawed cryovial,
the bacteria was streaked onto MHA and the plate i ncubated overni ght at
37C. Fromthis plate, 10 cryovials were prepared by | ooping

sever al Metyla2s,5585)-8H{4sallylosybeizylp-B,6 30 g2 ybe ety s - (4B 0@t toXyarb iyl g@midinoi bakys)- wer e
i mredi awwtrﬁ,m;lgeqa&;te(ﬁg)oc Preparation of Seed Cultures A cryovial was
renoved from-140C storage and thawed at roomtenperature. 213. An MHA

plate was st r?a\keai with a Ionpiddmtl&fofD&qtzs&ﬂgai 1m&ﬁﬂsbmzm¢wasawbam
overni ght at 37C creat gar?eig %itate | g t%e%h]gllate 5)r
st r eakegFfy20m t heqparzent “pl at'e *And® IPHCTB AL (ﬁe B aleg et ent

pl ate tored at™\4C. 5 A tewoyed b»fevmtat)wmﬂ ﬂlgnrlytltrtemdcaugmse)recmitmdéyWas used
to i nnoc§l 185 FTL | as kadﬁlgmcﬁtli@ﬂlﬂgthgrQS Hﬁ:) mlcthBd&%%&hmh%oauL%@L
CaCl2. 2H I\%jiz 6H20. Z;] 1‘% was shaken at 260 rpm for
18 h at 3 @rblHt al'li rifishgeeo-dntiestt was 9fed Nsldng plate (P1) was

reused within 9 days to genMﬁammmtde(nnfhiaxugbthmquniymhmo)(naﬁyl,prmmide ®as

used to inocul ate a*brotip c . . iRt o
generate D1 ndOD2Np|ﬁ:/eﬂ®) Bﬂel% gr&gmgalgg%ﬁmh wsla'h?% %ﬁ%@(?ﬁrﬁ%{;ﬁg

previ ousl y . S‘F’I‘l%"“s”@&%ﬂ‘?&“btalstéﬁ‘tr16*’5‘1‘1@}@!5’2)" SQUEESt YRS Egnoyss by
generate two addilﬂl ohhal daughiefati@l iatdeeso, uﬂltmgnﬂhﬁommeﬁlmﬁedwﬂahﬂ ned above

bef or e ‘?%%*5'%%{%‘*% rldS /Mecgggﬁé?yh@u?é c}éﬁ%ﬁn WZPI%mBlO &&fé;s%ggfggﬁﬂe 0k,

pl at es ore di scar rep aration o
| nocul aMp ZB°CAIEMYB (QIHJWOQIMI!@) &ﬂllél(m GH. o35 adi’ eluilﬁtrﬂﬁ ‘8908, 4Py AhiaT ddHdy

addisng &R0 bidaab~ ) be1 QUL 4 BS 2l B3 220 Aribv); @lie WHB slati2on, NH); 6.21 (d, =78
Hz, 1H, NH); 6.00 (m, 1H, H2"™); 5.37 (dd, J= 1.2, 16.8 Hz, 1H, H3,™); 5.26 (dd, J = 1.5, 10.8 Hz, 1H, H3,™");
478 (m, 1H, H2); 4.61 (m, 1H, HS); 447 (d, J= 5.4 Hz, 2H, H1™”); 4.32 (m, 1H, H8); 3.71 (s, 3H, OCH,); 3.31 (m,
2H, 2-CH,); 3.08 (m, 2H, 8-CHy); 2.97 (d, J = 6.9 Hz, 2H, H4”); 1.98 (s, 3H, H11); 1.76 (m, 2H, H2”); 1.52 (m, 2H,
H1”); 1.48 (s, 18H, C(CHs)s); 1.25 (m, 2H, H3”). Mass Spectrum (ES, +ve) m/z 795 (20%) [MH']; 104 (100%).
20  HRMS calcd for C4HsoNgOyo 795.4293, found 795.4310.

Methyl (25,5S5,85)-8-(4-allyloxybenzyl)-3,6,9-triaza-2-benzyl-5-(4-guanidinobutyl)-4,7,10-trioxoundecanoate
hydrochloride (165)

The title compound was synthesized using the general N-Boc deprotection
1"" procedure (Procedure A) from 183 (157 mg, 0.20 mmol) to yield 165 (93 mg,
@\ Q 25 0.15 mmol, 74%) as a white solid. Mp 175-179°C. "H NMR (CD;0D, 300 MHz):
8 7.20 (m, 5H, ArH"); 7.11 (d, J= 8.1 Hz, 2H, ArH2” and ArH6™); 6.78 (d, J =
\n/\N \n/\ 8.4 Hz, 2H, ArH3” and ArH5; 6.01 (m, 1H, H2"”); 5.35 (dd, J= 1.2, 16.8 Hz,
1H, H3,”); 5.20, J= 1.5, 10.8 Hz, 1H, H3,””); 4.60 (dd, J=5.7, 8.1 Hz, 1H,
H2); 4.45 (m, 1H, H5); 4.47 (d, J= 5.4 Hz, 2H, H1"); 4.34 (dd, J= 4.8, 8.4 Hz,
1H, H8); 3.65 (s, 3H, OCH3); 3.05 (m, 4H, 2-CH, and 8-CH,); 2.77 (m, 2H,
HN NH,'CI H47); 1.90 (s, 3H, H11); 1.73 (m, 2H, H2”); 1.56 (m, 2H, H1”); 1.37 (m, 2H,
H3”). ®C NMR (CD;0D, 75 MHz): § 173.6, C7; 173.4, C4; 173.3, C2; 173.0, C10; 158.7, CN3; 158.4, ArC4””;
137.8, ArCH2’ and ArCH6’; 134.8, C2”; 131.0, ArCH2” and ArC6”’; 130.3, ArC1”; 130.1, ArCH4’; 129.4,
ArC1’; 127.8, ArCH3’ and ArCHS’; 117.2, C3”; 115.6, ArCH3™ and ArCH5; 69.7 C1; 56.6, C2; 55.2, C5;

35 54.0, OCH;j; 52.7, C8; 42.2, C4”; 38.3, 2-CH,; 37.8, 8-CH,; 32.6, C17; 28.2, C3”; 23.6, C11; 22.5, C2”. Mass
Spectrum (ES, +ve) m/z 596 (100%) [MH']. HRMS calcd for C3;H3NeOg 595.3244, found 595.3225.
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20  trioxododecanoate hydrochloride (166)

The title compound was synthesized using the general N-Boc deprotection

b>,.,,—0 procedure (Procedure A) from 184 (290 mg, 0.38 mmol) to yield 166 (171
z - mg, 0.29 mmol, 76%) as a highly hydroscopic white solid. 'H NMR (CD;0D,
K o 300 MHz): 6 8.24 (d, J=7.2 Hz, 1H, NH); 8.09 (d, /= 7.8 Hz, 1H, NH);

0] 3
z H H
o1 N. . J.25 7.13(d,/=8.7Hz 2H, ArH2" and ArH6”); 6.82 (d, J= 8.7 Hz, 2H, ArH3"
7 \ﬂ/z\N \H/\N

0" 12
o o H and ArH5™); 6.03 (m, 1H, H2"”); 5.77 (m, 1H, H2*); 5.37 (dd, J= 1.8, 17.4
. Hz, 1H, H3,”); 5.22 (dd, J = 1.5, 10.5 Hz, 1H, H3,”"); 5.11 (m, 2H, H3");
I 4.50 (d, J = 5.1 Hz, 2H, HI™™); 4.42 (m, 2H, H5 and H8); 431 (dd, J= 5.4,
HN)\NH;CI 9.0 Hz, 1H, H2); 3.70 (s, 3H, H12); 3.58 (s, 3H, OCH,); 3.17 (t, J= 6.9 Hz,

30  2H, H4”); 2.91 (m, 2H, ArCH,); 2.52 (m, 2H, H1°); 1.82 (m, 2H, H2”); 1.62
(m, 2H, H1”); 1.43 (m, 2H, H3”). °C NMR (CD;0D, 75 MHz): 6 174.0, C7; 173.6, C1; 172.9, C4; 158.5, CNy;
158.2, ArC4; 158.2, C12; 134.7, C2’; 133.9, C2””; 131.1, ArCH2” and ArCH6’; 130.3, ArC17’; 118.9, C3’;
117.3, C3””; 114.5, ArCH3™ and ArCH5”; 69.6, C1”; 57.9, C8; 54.2, CS5; 53.6, C2; 52.8, OCH3; 42.3, C12; 38.2,
C4”;36.6, ArCH,; 32.7, C17; 29.2, C17; 23.6, C3”; 15.5, C2”. Mass Spectrum (ES, +ve) m/z 658 (100%) [MH" less
35 CI']. HRMS calcd for CyyHy NgO; 561.3037, found 561.3016.



20 the Conpounds of Exanple 2". The antibacterial testing was performed on
a vanconyci n-susceptible strain of S. aureus, and conpounds that showed
prom sing activity were subsequently tested against a variety of vanconycin
resi stant and vanconycin sensitive enterococcal strains (Enterococcus
faeciun) (see Chapter 5). Antibacterial Testing Results The anti bacteri al
activity results are neasured by m nimuminhibitory concentration (MCQC),
which is the | owest 25concentration of conpound necessary to prevent
bacterial growth. The activities rangedo§rom MC 7.8 pg/nL for conpound 75
to MC >1251. 1g/nL (inactive) for a nunber of conpounds. Sone testing was
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testing regults o 2"aur eus, t&?gﬁ&j 0lic AR RAGESIh 3 S(ﬁl(atp.}o\ﬁ& Xlas(dMach R’zl%(mT )) 69
125 70 1251 625 12@ 3 the remaiZjng s]éﬁ 'wgs added N1-tert-

j]/\ N /“W/W;ﬂ/\ butoxycarboxamido(trifluoromethylsulfonylimino)methyl propanamide (34

mg, 0.086 mmol), triethylamine (0.1 mL) and DCM (2 mL). The resulting
solution was allowed to stir for 16 h under N,. The solvent was removed and
the crude product was purified by flash chromatography (20:1, DCM/MeOH)

O H ” O to yield the title compound (46 mg, 0.054 mmol, 95%) as an off white solid.
Mp 198°C. "H NMR (CDCl; 300 MHz): 5 7.20 (m, 5H, ArH); 7.08 (d, J= 8.4 Hz, 2H, ArH2"” and ArH6™; 6.81 @,
J=8.4Hz, 2H, AtH3”” and ArH5”); 6.71 (d, /= 7.8 Hz, 1H, NH); 6.45 (d, J = 7.8 Hz, 1H, NH); 6.02 (m, 1H,

15 H27);5.38(dd, J=1.5,17.4 Hz, 1H, H3,”); 5.26 (dd, J 1.2, 10.5 Hz, 1H, H3,”); 4.65 (m, 1H, H2); 4.47 (d, J=
5.1 Hz, 2H, HI’””); 4.40 (m, 2H, HS5 and H8); 3.97 (s, 1H, NH); 3.71 (s, 3H, OCHj3); 3.37 (bs, 2H, H4); 2.98 (m,
2H, 8-CH,); 2.59 (t, J=7.8 Hz, 2H, H4’); 1.96 (s, 3H, C11); 1.84 (m, 2H, H2"); 1.63 (m, 6H, H1’, H2’and H3’);
1.49 (s, 18H, C(CHs)3); 1.36 (m, 4H, H1”’and H3). Mass Spectrum (ES, +ve) m/z 837 (100%) [MH']. HRMS calcd
for C44HgsNgO1o 837.4762, found 837.4744.

20 Methyl (25,55,85)-8-(4-allyloxybenzyl)-3,6,9-triaza-5-(4-guanidinobutyl)-4,7,10-trioxo-2-(4-
phenylbutyl)undecanoate hydrochloride (167)

The title compound was synthesized using the general N-Boc deprotection

74 procedure (Procedure A) from 185 (40 mg, 0.048 mmol) to yield 167 (18 mg,
§1""' 0.026 mmol, 56%) as a white solid. Mp 180-188°C. 'H NMR (CD;0D, 300
° 25  MHz) 8 8.23 (d, J="7.2 Hz, 1H, NH); 8.08 (d, /= 7.2 Hz, 1H, NH); 7.15 (mm,
2™ 7H, ArH); 6.81 (d, J = 8.7 Hz, 2H, ArH3"” and ArH5"); 6.02 (m, 1H, H2"");
5.36(dd,J=1.5,17.1 Hz, 1H, H3,”"); 5.21 (dd, J= 1.5, 10.5 Hz, 1H, H3,™);
\”/\ 4.49 (m, 3H, H2 and H1”); 4.36 (m, 2H, H5 and H8); 3.68 (s, 3H, OCH,);

3.16 (m, 2H, H4); 2.92 (m, 2H, 8-CH,); 2.60 (t, J = 7.2 Hz, 2H, H4’); 1.91 (s,
3H, H11); 1.82 (m, 2H, H2”"); 1.61 (m, 8H, H1’, H2’, H3’ and H1”); 1.42 (m,
2H, H3). *C NMR (CD;0D, 75 MHz): § 174.1, C7; 173.9, C4; 174.4, C1;
HN NHs*CI " 159.0, C10; 158.6, CNy; 143.5, ArC4™; 135.0, ArC1”; 131.2, C2; 130.4,
ArC1; 129.4, ArCH2 and ArCH6””; 129.3, ArCH3” and ArCH5”;126.8, ArCH4”; 117.4, C3”; 115.7,
ArCH3™ and ArCH5”; 69.7, C1”; 56.6, C5; 53.9, C2; 53.7, OCHj; 52.7, C8; 42.3, C4’; 37.9, 8-CHy; 36.6, C4’;
35 32.7,C1°; 32.2,C3’; 32.1, C1’; 29.2, C3™; 26.4, C11; 23.6, C2°; 22.4, C2”°. Mass Spectrum (ES, +ve) m/z 638
(100%) [M']. HRMS calcd for C34HoNsO65 637.3714, found 637.3745.
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209.
Di-tert-butyl N-3-butenyliminodicarboxylate (186)
l To a solution of di-tert-butyliminodicarboxylate (868 mg, 4 mmol), cesium carbonate (2.61 g, 8
S\ (o} mmol), and lithium iodide (28 mg, 0.2 mmol) in 2-butanone (20 mL) was added 4-bromobutene
N/U\o/{\ (812 mg, 6mmol) and the mixture was heated at reflux for 48 h. The reaction was allowed to cool
and was quenched with brine (40 mL) and extracted with diethyl ether (3 x 20 mL). The
combined organic fractions were washed with brine (30 mL), dried, and evaporated to yield the
title compound (1.01 g, 3.7 mmol, 93%) as a light brown oil. '"H NMR (CDC13,300 MHz): 8 5.77
(m, 1H, H3); 5.04 (m, 2H, H4); 3.62 (dd, J= 6.0, 8.7 Hz, 2H, H1); 2.30 (m, 2H, H2); 1.51 (s, 18H, 2 x (CH,);).
Mass Spectrum (ES, +ve) m/z 310 (55%) [MK'], 294 (30%) [MNa'], 272 (40%) [MH']. HRMS calcd for
10  C14HxNO, 272.1862, found 272.1848.

o> 5

tert-Butyl N-3-butenylcarbamate (187)

| To a solution of 186 (708 mg, 2.60 mmol) in DCM (20 mL) was added trifluoroacetic acid (593
j\ /}\ mg, 5.20 mmol) and the mixture was allowed to stir for 5 min before being quenched with 2M
” 0 NaOH (25 mL) and extracted with DCM (3 x 20 mL). The combined organic fractions were

15 dried, and concentrated to yield the title compound (429 mg, 2.50 mmol, 96%) as a light brown oil, which had
spectral data in agreement with that reported.’™ 'H NMR (CDCl;,300 MHz): § 5.75 (m, 1H, H3); 5.08 (m, 2H, H4);
4.59 (bs, 1H, NH); 3.20 (dd, J= 6.3, 12.6 Hz, 2H, H1); 2.24 (dd, J= 6.9, 12.6 Hz, 2H, H2); 1.44 (s, 9H, (CHj)3).
Mass Spectrum (ES, +ve) m/z 116 (100%) [MH" less 56 (Boc rearrangement].

Methyl (28,4 E/Z)-2-(benzyloxycarboxamido)-7-(fer--butoxycarboxamido)-4-heptenoate (188)

o \/@ To a solution of 187 (220 mg, 1.29 mmol) in DCM (13 mL) was added 173 (169 mg,
\5 N\H/O 0.64 mmol) and Grubbs’ first generation catalyst (53 mg, 0.064 mmol). The mixture
o} was heated at reflux under N, for 16 h. The solvent was removed and the crude
| o product purified by flash column chromatography (6:1, hexane/EtOAc) to yield the
7N J\O /L\ title compound (180 mg, 0.44 mmol, 69%) as a brown oil as a 1:1 mixture of £ and Z
H 2 isomers. [a]p?* - 34.6 (c. 0.3 in EtOH). 'H NMR (CDCls, 300 MHz): & 7.35 (m, 5H,

ArH); 5.43 (m, 3H, H4, H5, NH); 5.11/5.10 (s, 2H, OCH,Ph[F and Z]); 4.61 (bs, 1H, NH); 4.43 (m, 1H, H2);
3.75/3,72 (s, 3H, OCH,[E and Z]); 3.11 (m, 2H, H7); 2.47 (m, 2H, H3); 2.17 (m, 2H, H6); 1.43 (s, 9H, (CH);).
Mass Spectrum (ES, +ve) m/z 429 (100%) [MNa'], 407 (20%) [MH']. HRMS calcd for C,;H3;N,O4 407.2182,
found 407.2171.

30  Methyl (25)-2-amino-7-(fert-butoxycarboxamido)-4-heptanoate (189)

To a solution of 188 (25 mg, 0.061 mmol) in THF (4 mL) was added palladium on

1 NH, activated carbon (13 mg, 0.0061 mmol) The reaction vessel was evacuated, flushed

with H, and allowed to stir for 16 h. The resulting crude product was filtered

o through celite and evaporated to yield the title compound (15 mg, 0.055 mmol, 90
)J\O;F %) as a clear oil. [o]p>* + 9.6 (c. 0.1 in EtOH). 'H NMR (CDCl; 300 MHz): § 4.55



The anti bacterial testing was perfornmed using the sane protocols as those
used previously described in the section 5"Anti bacterial Testing of
conpounds of Exanple 2, using a vanconycin-susceptible strain of S. aureus,
and an additional three strains of vanconycin-sensitive or partially
sensitive enterococci (E. /243 , E f449 and Ef987: vanconycin MC 1.95, 62.5
and <0.98 ixg/nL respectively) and one fully vanconycin-resistant
Enterrococci faeciumstrain (E /820: vanconycin M C >125 ug/nm.). 216.

Anti bacterial Testing Results The testhg results again are neasured by

m ni mum i nhi bitory concentration C), on a scale fromO. 98}5 g/nm to 125

1§ g/ L. byARIRY T2 AHsOLHe 3446 4 Oﬁwﬁdé?r)c?ﬂ@ém%ﬁﬂ Irfma i iFald Del-44p. o1
t est i NgCHgHUI.37mf 4, His [166). I NLBESHectRALES) Rie§ mpaps (00e)g M B2 196 5I0%). ird1S daicd bl es 2

and 3 T acterial activity ixg/nL S.a E f243 E.f449
E. f 820 ‘E%g\éé @gg%h%%ngﬁgw;ggg 1.95 62.5 >125 <0.98 118

(2.5)-2,7-Diaminoheptanoic acid dihydrochloride (193)

o 5 A solution of 189 (16 mg, 0.058 mmol) in 10M HCI (3 mL) was allowed to stir for 48 h.

+A-
Ho NH,*Cl

The product was isolated by evaporation and dried over P,Os to yield the title compound
(14 mg, 0.058 mmol, 100%) as a hydroscopic white solid, which had spectral data in
agreement with that reported.’® [a]p? + 10.9 (c. 0.1 in HCI) (Lit. [a]p* +14.4)'% 'H NMR

NH;*CI (D,0,300 MHz): 8 3.90 (t, /= 6.3 Hz, 1H, H2); 2.83 (t, /= 7.5 Hz, 2H, H7); 1.81 (m, 2H,
10 H3); 1.64 (m, 2H, H5); 1.52 (m, 2H, H6); 1.30 (n, 2H, H4). Mass Spectrum (ES, +ve) m/z 161 (100%) [M>*].

HRMS calcd for C;H7N,0, 161.1290, found 161.1294.
Methyl (25,55)-5-(4-allyloxybenzyl)-3,6-diaza-2-(5-[fert-butoxycarboxamido]pentyl)-4,7-dioxooctanoate (190)

z\—o The title compound was synthesized using the general peptide coupling procedure
(Procedure B) from 16 (53 mg, 0.20 mmol) and 189 (65 mg, 0.24 mmol) to afford 190
15 (103 mg, 0.20 mmol, 100%) as an off-white solid. Mp 96-103°C. 'H NMR (CDCY;,
i 300 MHz): 8 7.11 (d, J= 8.7 Hz, 2H, ArH2” and ArH6"); 6.82 (d, /= 8.7 Hz, 2H,
ArH3” and ArH5”); 6.50 (d, J= 7.8 Hz, 1H, NH); 6.03 (m, 1H, H2"’); 5.39 (dd, J=
1.8, 17.4 Hz, 1H, H3,"); 5.26 (dd, J= 1.8, 9.3 Hz, 1H, H3,™"); 4.66 (m, 2H, H2 and
9 /é\ H5); 4.48 (m, 2H, H1”); 3.69 (s, 3H, OCHj3); 2.98 (m, 4H, H5’ and ArCH,); 1.96 (s,
) 3H, H8); 1.75 (m, 2H, H1’); 1.64 (m, 2H, H3"); 1.43 (s, SH, C(CHj3);); 1.26 (m, 4H,
H2’ and H4’). Mass Spectrum (ES, +ve) m/z 520 (100%) [MH']. HRMS calcd for C,,H,;N;0; 542.2842, found
542.2855.

H
2N~ 8

(28,55)-5-(4-Allyloxybenzyl)-3,6-diaza-2-(5-[tert-butoxycarboxamido]pentyl)-4,7-dioxooctanoic acid (191)

:>“—O To a solution of 190 (70 mg, 0.13 mmol) in THF/water, 3:1 (8 mL) was added lithium
25  hydroxide monohydrate (11 mg, 0.26 mmol) and the resulting suspension was allowed

o Y : o to stir for 16 h. The reaction mixture was diluted with water (30 mL) and the THF was
- 2 H\[]/?\N/U\s removed by evaporation. The aqueous layer was extracted with DCM (40 mL) to
0 H remove unreacted starting material. The aqueous phase was acidified with 10% HC1
and the resulting precipitate was extracted with DCM (3 x 40 mL). The combined
3/?\ organic fractions were dried and evaporated to yield the title compound (39 mg, 0.08
mmol, 62%) as a clear oil. "H NMR (CDCl; 300 MHz): § 7.09 (d, J= 8.7 Hz, 2H,
ArH2” and ArH6”); 6.82 (d, J = 8.7 Hz, 2H, ArH3” and ArH5”); 6.05 (m, 1H, H2’); 5.39 (dd, /= 1.8, 17.4 Hz, 1H,
H3,”); 5.25 (dd, J= 1.8, 9.3 Hz, 1H, H3,"); 4.63 (t, J= 6.9 Hz, 1H, H2); 4.47 (m, 3H, H1”” and HS5); 3.05 (m, 4H,
H5’ and ArCH,); 1.95 (s, 3H, H8); 1.84 (m, 2H, H1’); 1.69 (m, 2H, H3’); 1.44 (s, 9H, C(CH;)3); 1.28 (m, 4H, H2’

35  andH4").
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211.

Methyl (28,58,85)-2-allyl-8-(4-allyloxybenzyl)-3,0,9-triaza-5-(4-[tert-butoxycarboxamido] pentyl)-4,7,10-

trioxoundecanoate (192)

The title compound was synthesized using the general peptide coupling procedure (Procedure B) from 18 (14 mg,
0.084 mmol) and 191 (35 mg, 0.07 mmol) to afford 192 (31 mg, 0.048
mmol, 69%) as an off-white solid. Mp 130-136°C. 'H NMR (CDCl;,300
MHz): 6 7.07 (d, J = 8.7 Hz, 2H, ArH2"” and ArH6”’); 6.80 (d, /= 8.7 Hz,
2H, ArH3”’ and ArH5"); 6.59 (d, /= 8.1 Hz, 1H, NH); 6.49 (d, /= 7.2 Hz,
1H, NH); 6.43 (d, /= 7.5 Hgz, 1H, NH); 6.02 (m, 1H, H2”); 5.67 (m, 1H,
H2); 5.39 (dd, J= 1.5, 17.4 Hz, 1H, H3,”); 5.26 (dd, 1.5, 10.5 Hz, 1H,
H3,”); 5.10 (m, 2H, H3’); 4.70 (m, 1H, H2); 4.58 (m, 1H, H5); 4.48 (m,
2H, H1”); 4.41 (m, 1H, H8); 3.73 (s, 3H, OCHj3); 3.04 (m, 2H, H5”); 2.98
(t, J= 6.0 Hz, 2H, ArCH,); 2.53 (m, 2H, H1"); 1.96 (s, 3H, H11); 1.76 (m,
2H, H17); 1.58 (m, 2H, H3”); 1.43 (s, 9H, C(CHj3)s); 1.28 (m, 4H, H2” and H4”). Mass Spectrum (ES, +ve) m/z 639
(100%) [MNa'], 617 (10%) [MH'], 517 (95%) [MH" less Boc]. HRMS calcd for C3,H,gN4OgNa 639.3370, found
639.3371.

Methyl (25,55,85)-2-allyl-8-(4-allyloxybenzyl)-3,6,9-triaza-5-(4-[ {di-fer+-butoxycarbonyl}guanidinojpentyl)-
4,7,10-trioxoundecanoate (195)

=>...—0 To a solution of 192 (20 mg, 0.032 mmol) in DCM (2 mL.) was added
2 om TFA (2 mL) and the resulting mixture was allowed to stir for 3 h. The
m 20  solvent was removed and the oily intermediate was solidified upon the
> (0] M (0]
z H z " . . .
1 : addition of diethyl ether (5 mL) which was decanted and the solid
H;COOC 2°N NT]ANJ\ L -

0 H 1 product was dried in vacuo. To the remaining salt was added N1-tert-

butoxycarboxamido(trifluoromethylsulfonylimino)methyl propanamide

3
(34 mg, 0.086 mmol), triethylamine (0.1 mL) and DCM (2 mL). The
)( j)\ )'N\ j\ Zk resulting solution was allowed to stir for 16 h under N,. The solvent was
o tll }'fll Y removed and the crude product was purified by flash chromatography

(20:1, DCM/MeOH) to yield the title compound (23 mg, 0.030 mmol, 95%) as a clear oil. 'H NMR (CDC1;,300
MHz): 5 8.31 (bs, 1H, NH); 7.08 (d, J = 8.7 Hz, 2H, ArH2* and ArH6"); 6.82 (d, /= 8.7 Hz, 2H, ArH3*’ and
ArH5’); 6.72 (d, J= 8.1 Hz, 1H, NH); 6.60 (d, /= 7.5 Hz, 1H, NH); 6.41 (d, J= 7.8 Hz, 1H, NH); 6.03 (m, 1H,
H2”); 5.65 (m, 1H, H2’); 5.40 (dd, /= 1.5, 17.1 Hz, 1H, H3,””); 5.27 (dd, 1.5, 10.5 Hz, 1H, H3,”"); 5.11 (m, 2H,
H3’); 4.66 (m, 1H, H2); 4.57 (m, 1H, H5); 4.49 (m, 2H, H1””); 4.38 (m, 1H, H8); 3.74 (s, 3H, OCHa); 3.34 (m, 2H,
H5”); 2.98 (m, 2H, ArCH,); 2.52 (m, 2H, H1’); 1.97 (s, 3H, H11); 1.80 (m, 2H, H1”); 1.70 (m, 2H, H3”); 1.49 (s,
18H, C(CHy),); 1.32 (m, 4H, H2” and H4”). Mass Spectrum (ES, +ve) m/z 759 (100%) [MH']. HRMS calcd for
C35HsoNGO1p 759.4293, found 759.4272.
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Methyl (25,58,85)-2-allyl-8-(4-allyloxybenzyl)-3,6,9-triaza-5-(4-guanidinopentyl)-4,7,10-trioxoundecanoate
hydrochloride (168)

=>;O The title compound was synthesized using the general N-Boc deprotection

procedure (Procedure A) from 195 (20 mg, 0.026 mmol) to yield 168 (10 mg,
5 0.017 mmol, 65%) as a white hydroscopic solid. "H NMR (CDCl;, 300 MHz):
: NJ\ 87.13 (d, J = 8.4 Hz, 2H, ArH2’ and ArH6™); 6.82 (d, J= 8.4 Hz, 2H,
H 11 ArH3 and ArH5”’); 6.03 (m, 1H, H2™); 5.76 (m, 1H, H2’); 5.37 (dd, J=
1.5, 17.1 Hz, 1H, H3,””); 5.22 (dd, 1.5, 10.5 Hz, 1H, H3,”); 5.10 (m, 2H,
H3’); 4.50 (m, 2H, H1””); 4.38 (m, 3H, H2, HS and H8); 3.69 (s, 3H, OCHs);
j\H 10 3.15 (m, 2H, H5”); 2.92 (m, 2H, ArCH,); 2.51 (m, 2H, H1°); 1.90 (s, 3H,
NH3"C 1111); 1.78 (m, 2H, H1”); 1.58 (m, 2H, H3”); 1.38 (m, 4H, H2” and H4). 1°C

HN
NMR (CDCl; 75 MHz): § 174.1, C7; 173.8, C1; 173.3, C4; 168.9, C10; 159.0, CN;; 158.6, ArC4*’; 134.4, C2’;
131.4, C277; 131.2, ArCH2 and ArCH6”’; 130.4, ArC1”’; 118.9, C3’; 117.4, C3””; 115.7, ArCH3” and ArCH5™;
69.8, C1”; 56.5, CS5; 54.1, OCHzs; 53.6, C8; 52.7, C2; 42.2, C5”; 37.9, ArCHy; 36.7, C1’; 33.1, C17; 29.6, C4”; 27.1,
15  C37;26.0,Cl11;22.3, C2”. Mass Spectrum (ES, +ve) m/z 559 (100%) [M"]. HRMS calcd for CysH43NsOs 559.3244,
found 559.3226.
Antibacterial Screening Methodology for Compounds of Example 2
Bacterial Strain
= All assays used the Staphylococcus aureus strain ATCC 6538P.
20 »  Assays described in Chapter 5 additionally used the vancomycin-resistant enterococci and vancomycin-
sensitive enterococci strains Ef243, Ef449, Ef820 and Ef487.
Culture Media

=  Mueller-Hinton Broth Medium (MHB): MHB (Oxoid CM405) was prepared with final concentrations of
1 pg/mL MgCl, and 2 pg/mL CaCl,. Culture medium was pre-warmed for approximately 2-3 h at 37°C
25 before use.

®=  Mueller-Hinton Agar Medium (MHA): MHB containing 1.5% Agar (Merck Agar 1.01614).
Maintenance of Bacteria
= From a thawed cryovial, the bacteria was streaked onto MHA and the plate incubated overnight at 37°C.

* From this plate, 10 cryovials were prepared by looping several colonies into 0.5 mL of 20% glycerol

30 solution. The cryovials were immediately stored at -140°C.

Preparation of Seed Cultures

» A cryovial was removed from -140°C storage and thawed at room temperature.
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An MHA plate was streaked with a loopful of bacterial suspension and incubated overnight at 37°C to

create a parent plate (P1).

A daughter plate (D1) was streaked from the parent plate and incubated overnight at 37°C. The parent plate

was stored at 4°C.
A loop of colony from the daughter plate was used to innoculate a 125 mL flask containing 20 mI. of MHB
containing 25 pg/mL CaCl,.2H,0 and 12.5 ug/mL MgCl,.6H,0.

The flask was shaken at 260 rpm for 18 h at 37°C on an orbital incubator shaker.

The parent plate (P1) was reused within 9 days to generate another daughter plate (D2), which was used to

inoculate a broth culture.

Parent plates were used twice (to generate D1 and D2 plates) before a new one was prepared from the
previously thawed cryovial. The second parent plate (P2) was used to generate two additional daughter

plates using the procedure outlined above before being discarded.

Cryovials were used twice to prepare parent plates (P1 and P2) before being discarded.

Preparation of Standardized Inocula for Assays

15 .

20

A 1/10 dilution of seed cultures was prepared by adding 250 pL of the cultures to 2,250 uL. of MHB in a

disposable cuvette.
The ODgsy was read and multiplied by a factor of 10 to calculate the optical density of the undiluted culture.

The required dilution factor for the preparation of standardized inocula was calculated by dividing the
observed ODgs by the standard ODgsy (previously determined as an ODgsy of 4.75 from optimization

studies).

A 10 mL sample of standardized inocula was prepared as illustrated by the following example:

Sample calculation:

ODgso = 0.492 (1/10 dilution)

10 x 0.492 =4.92

25 as; 4.75/4.92 =0.97

Add 0.97 mL of S. aureus seed culture to 9.03 mL of MHB as the first dilution.

Sufficient volumes of the final inoculum cultures were prepared in pre-warmed MHB (37°C) by diluting

the standardized cultures to the required final concentration (S. aureus required a 10® dilution).

Assay Procedure (for 96-well Microtitre Plates)

30 .

To each well of the 96-well microtitre plate was added 50 pL of liquid medium.
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214.
®  The peptoid compounds to be tested were dissolved in a 50% MeOH/H,O solution to give a concentration

of 1 mg/mL

® 50 uL of test solution was added in triplicate to the top row of the microtitre plate (2 peptoid samples were
tested per plate). A vancomycin control set (triplicate) and a compound negative control set (triplicate)

were also included on each plate (Figure 1).
»  The inoculated culture medium was incubated at 37°C for 30 min, with shaking at 130 rpm.

s Using a multichannel pipette, the contents of the first row were mixed before 50 pL was transferred to the

second row. The pipette tips were changed and the process repeated by 50 pL of the mixed broth solutions

in the second row being transferred to the third row. This process was repeated until the last row contained
either the diluted test compound or a control (vancomycin or compound-negative). 50 pL was discarded

from this final row so that each well contained 50 pL of liquid medium.

= Using a multistepper pipette, 50 pL of the inoculum was added to each well of the plate except for the last

row in the compound-negative control set, which received 50 pL of liquid broth.

= The plates were incubated at 37°C for 18 h, with shaking at 100 rpm in an environment of approximately
90% humidity.

= The results were recorded as the highest dilution of test compound that prevented bacterial growth (MIC).

Antibacterial Testing of compounds of Example 2

Introduction

The specific testing procedures and protocols are outlined in the section "Antibacterial Screening Methodology for
the Compounds of Example 2". The antibacterial testing was performed on a vancomycin-susceptible strain of S.
aureus, and compounds that showed promising activity were subsequently tested against a variety of vancomycin

resistant and vancomycin sensitive enterococcal strains (Enterococcus faecium) (see Chapter 5).

Antibacterial Testing Results

The antibacterial activity results are measured by minimum inhibitory concentration (MIC), which is the lowest
concentration of compound necessary to prevent bacterial growth. The activities ranged from MIC 7.8 pg/mlL for
compound 75 to MIC >125 nug/mL (inactive) for a number of compounds. Some testing was done in the earlier
stages of the project at higher concentration ranges up to 500 pg/mL, while later testing was performed with an
upper limit of 125 pug/mL. For consistency, activity values greater than 125 pg/mL have been designated inactive,
whilst an activity of 125 ng/mL is considered weakly active. Vancomycin was used as the standard/control and

typically had an MIC range of 1.25-2.5 ug/mL. The antibacterial testing results for S. aureus are tabulated in Table 1.
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Table 1: Tabulated antibacterial testing results on S. aureus
Antibacterial activity
Compound
(MIC pg/mL)

69 125
70 125
71 125
72 125
73 31.3
74 15.6
75 7.8

76 15.6
77 125
83 125
12 62.5
43 125
48 125
32 62.5
37 125
65 15.6
56 125

Antibacterial Testing of Linear Cationic Peptides of Example 2

Introduction

The antibacterial testing was performed using the same protocols as those used previously described in the section
5 " Antibacterial Testing of compounds of Example 2", using a vancomycin-susceptible strain of S. aureus, and an

additional three strains of vancomycin-sensitive or partially sensitive enterococci (E./243 , E.f449 and E.f987:

vancomycin MIC 1.95, 62.5 and <0.98 pg/mL respectively) and one fully vancomycin-resistant Enterrococci

faecium strain (E.f820: vancomycin MIC >125 ug/mL).
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Antibacterial Testing Results

216.

62.5 -

162

The testing results again are measured by minimum inhibitory concentration (MIC), on a scale from 0.98 ug/mL to

125 pg/mL. Vancomycin was used as the standard/control. The antibacterial testing results for the linear cationic

peptides are described in Tables 2 and 3

5 Table 2
Compound Antibacterial activity pg/mL
S.a E.f243 E.f449 E.f820 E.f987
Vancomycin 1.95 1.95 62.5 >125 <0.98
118 313 >125 >125 >125 >125
119 15.6 >125 >125 >125 >125
120 39 62.5 62.5 62.5 62.5
121 7.8 125 125 125 >125
132 3.9 313 31.3 313 62.5
90 1.95 313 313 31.3 313
134 3.9 62.5 62.5 62.5 125
135 7.8 125 62.5 62.5 125
136 7.8 125 62.5 62.5 125
137 39 62.5 31.3 313 62.5
138 39 313 15.6 15.6 313
139 15.6 >125 >125 >125 >125
140 7.8 >125 >125 >125 >125
141 39 313 313 31.25 62.5
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Table 3
Compound Antibacterial activity pg/mL
S.a E.f243 E.f449 E.f820 E.f987

155 7.8 >125 125 125 >125
156 3.9 125 125 62.5 62.5
157 15.6 >125 125 125 >125
158 7.8 62.5 62.5 313 62.5
159 62.5 125 125 62.5 >125
160 7.8 62.5 62.5 62.5 125
161 15.6 - - 62.5 -

162 3.9 >125 >125 >125 >125
163 15.6 >125 >125 >125 >125
164 7.8 >125 >125 >125 >125

Testing of Compounds of Example 2 Against the HIV Integrase Enzyme
HIV Integrase Initial Screening Results

Compounds synthesized in Example 2 were additionally included in a random database screening strategy against

5  the HIV integrase enzyme.

The compounds that were chosen to be tested against HIV integrase were 78, 81, 88 and 89 and the results are

represented in Table 4.

Table 4
Compound Conc. (pg/mL) % Inhibition
78 50 15%
81 | 50 70%
88 50 95%
89 50 4%

These results represent promising hits as the compounds are significantly different in structure from previously
10 known HIV integrase inhibitors. These results formed a preliminary set of structure activity relationships (SAR’s)

with regard to the stereochemistry of the amino acid residues and the length and functionality of the basic side-chain.
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molecules and the re-testing of 88 against HIV integrase are summarized in Table 5.

Table 5

Compound

NH NH
HN NH3*Cl HN NH;*Cl
ICso 12 uM ICso 60 uM
88 165

166

NH
HN NH*G HNékNHJG
ICs0 50 uM 30% inhibition at 100 pM

167
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Al and A2 are each independently selected fromthe group consisting of

| ysine. arginine and ornithine; each of Sl1, S2 and S3 is either present or
absent and is an independently selected a- or p-amno acid residue; T is
present or absent and is selected from-C(0)OR3, -0R8, -NHR3, NHORS,

- NH- Cearyl - CO- R8, - NH C6aryl - CO-NHR8, - NH C6aryl - CONHORS,

-NH Coaryl - CONHOH, - C(0) NHR8, -(NH)-S02C6aryl, -(NHCOR8: or T forns a
carboxyl ate isostere, optionally substituted with R8, which replaces the
carboxylic acid group of the amno acid to which T is connected; wherein
sai d carboxylate isostere is a tetrazopg; isoxazole, oxazole, or thiazole;
wherein R8 is selected from hydrogen, Cl-Cl2alkyl, CIl-C6alkylC6-ClOaryl,
Cl- Ceal i csLleaééyéll Salr%yfF Brez»l‘ée%llv%e%yl}/leneémal\tiI@GWWH?W %h%? wher ei n when

T i s connect . . ~an amno, aci d resi onyl
Troun. TGP eSat B S S e ey BBt B e oIS priol S Xb - Roregras el an
accordi ng toM@guat,mLMe\r € Willkinsj 3. Ik &| @ertr.edc. fReddhin Tryys.i IN@9@ AW 1¢r ni t hi ne and

A2 is selected fromarginine. 3. A conpound according to an%/Saone of clains

1 to 2 WhHer ePHeSR- Antv:3p Cafearatis @t WllkamSADc%rFﬁ%r?dmmn H?Prﬂﬁ 229 or

D 25 bl caed B EuPrchdnglr® U B b ke i rncsehabatry
el ect ed Hé“nnyjdqu%ﬂnm&sln%%mcm e G0N LRl s 2946@a' kyloxy, nitro,

hal ogen, oxyl , Mono or yl'amno, carboXylic acid or a salt
or estefish hewmﬁlso§w PR Hiiahs 3 1A HAhmendS &1t TeRhre8oh 8984.1408%69f., phosphoric
acid or a salt or ester thereof, or a nltrogen contai ning group such as

car boxgmegle, RaatgupADvadrh ( GaAiicz pi]ﬂ&&b@élaﬂihcdﬁl DhEdyRdz)V.; ad, CL-4itral 1084, 39,

Cl- Cl2al kyl oxy, or C3- C6cycl oal kyl is optionally substituted with hydroxyl,
am no, car boxyﬁ I'C acid or a salt or ester thereof, sulphonic acid or a sal t
or 1@st gi17h hepg@ksen, ’Ph‘% PRALIKE TERbEstOfE, B; Willidms 3. Heﬁie@gr ALNRT £Bhem. e, Berlth t T OgEN
cont ai ni ng group, such as carboxam de, sul phonam de or phosphorani de; each
of Vi and V2'#s A% K03 gr oup |ndependently sel ected from -0-, - 0- L-C(O)

:g( |6)§ SNRéqgerPs?g(E)Jz%NB% ’torff% @10% AT 1§,{)  Chent ﬁrg n71§(6@7 ngaS( 0) 2-L- ¢(0) -
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wherein when Ti is connected to the C-term nus of an am no acid residue
then the carbonyl group of the am no acid residue nay be reduced to

nmet hyl ene; 12 is either present or absent and is independently selected
from-C(0)0OR9, -0R9, -NHR9, NHOR9, - NH C6aryl CO R9, -NH C6aryl-CO NHR9,

- NH- C6ar yl - CONHOR9, - NH- Cbaryl - CONHOH, -C(0) NHR3, - (NH)-S02Ce6aryl,
-(NH)CORB; or T2 forms a carboxylate iZ#stere, optionally substituted with
R9, which replaces the carboxylic acid group of the amno acid to which T2
i's connecdifils Wherein said carboxylate isostere is a tetrazole, isoxazole,
oxazol e, or thiazole; wherein RO is selected from hydrogen, Cl-Cl2al kyl,

Cl- Coal kyil GoeoR dddaryhbrmuilh- Coal kl yC3- Cocycl oal kyl , C2- Coal kenyl, and

C2- C6al kynyl : and wherein when 12 is connected to the C-term nus of an

am no acid residue then the carbonyl group of the ami no acid residue may be
reduced to net hyl ene. 7 i
are the sane. 6. A co

g to any one of cIa|n14 wherein Si, S2,
S3 and S4 are absent. d (1) or
pharmaceutical ly accepta ési ein: Arl-Ar2 is
2,2 -substituted 1,1'-binaphthy|; Q a hd Q ére ea |nde5endently sel ected
from hydrogen, Cl-Cl2al kyl, C3- lucycloalkyl Cl- Cl2al kyl oxy, nitro,

hal ogen, hydroxyl, am ng am no, carboxylic acid or a salt

A crrpound of fo%nula l

or ester thereof, sulp : a sal®1 or ester thereof, phosphoric
acid or a salt or este ¢ orf a nitrogen containing group such as
car boxam de, sul phona % hos piror am de wherei n each Cl-Cl2al kyl ,

Cl- Cl2al kyl oxy or C3- is optionally substituted with hydroxyl
am no, carboxylic aci d°or a salt or es )r t hereof, sul phonic acid or a sal t

or ester  BereRlouBNOSANGNI G Ak 86ud iakl OF ester thereof, or a nitrogen
contai ni ng group such as carboxam de, sul phonam de or phosphoram de; Bis

sel ected from,&dQ,ar&ach inaSettbntly sete€dibm hydroged-C  .@aMc - d&y@a@@@k}’zblﬁmxy M, i's
sel ect ed fr omidvyd mogen amiflmésd Zalakydmino ClrbdxBia hdiyot £3it erE8e Yrete@akikiphic acid or a
Cl- C6al ky 1C6-sTPOsiehereciOo@aal feyd salt €2steCBerkdt praylirogen cqpainiyoxgrablkydsemeoxhavi ng
from2 to 6 GHFDEIPhAEBIR P@PR'JO"WHV“B@? gach &:=Cypalkyl G §)alkyloxyQf Qs)%cvcloaikNHuopor
- N( C1Csal kI yyoa ﬁ“é’a‘mﬁi gré? HPEregRYY 2oior 7 g pipnieese” Qig ipeser eetied from
ph ora 6 IE)r suc

sel ected fr Oest here (ﬁ hereof %(a@)tro ntammg§( sgirlfy)(afnde
S(0)-, -S(0)3 rieﬁ?eﬁiom- o ONRG«IHL ara( 29z pherein L is selected from
Cl- Cl2al kyl , rCR &8k M/ljroge Iy)@ 8 a}@(éyc cQQJaMQ)@/@l diyik Qﬂoecrryh@vb ngen;lr om 2
to 6 carbon alogsmny, %olﬁi@lkﬂélne f&m fiork 2 CBahrk Mhl&@s %Q/ﬂé'n)é Mh%((ﬁj EN!-R@r i's

sel ect ed fr om(GHCABYH- BEPRalakyd hydrddll; | s sel ected from | yS| ne, ar gi ni ne and
orni t hi ne; TVisslingr g sriectedromks.eprt-C@N eb-U-NRss Sl CNRG - D)o i) LL@)-8RB,-S(NHRS,
- NHORS, -NH-@S’ér PLEMRS, P(QAMH- Coar I - CO\IHRS - NH C6ar yl - CONHOR8, - NH

_ rem m cC s, ' | h ;
Cear y| - CONHSY® ;czs j‘fg—clar - +f %% f GCVCGS'UQI dmﬂ%@g Ting 8?”?7% o4
select iflroma{\y gr

car boxyl ate RS § sargiil & aces the

vre%éch i ep n lStl each of
carboxyl i ¢ ag] & .4/ QR or orargwgnd@% s m é’f ok 5 p SR N e &‘F

Tis present or absent and is selected from -C{O)ORg, ~ORg, -NHRg,
NHORg, -NH-Cgaryl-CO-Rg, -NH-Cgaryl-CO-NHRg, -NH-Cqary-CONHORg, -NH-Cgaryl-CONHOH, - C(0)
NHRg, -(NH)-8O,Cgaryl, (NH)CORg;
or T forms a carboxylate isostere, optionally substituted with Rga. which replaces the carboxylic acid group of
the amino acid to which T is connected:
wherein said carboxylate isostere is a tetrazale, isoxazole, oxazole, or thiazole;
wherein Rg Is selected from hydrogen, Cy-Cysalkyl, C4-CgalkylCg-Coparyl, Cy-CgalkylCq-Cgeycloalkyl,
C,-Cealkenyl, and C,-Cgalkynyl; and
wherein when T is connected to the C-terminus of an amino acid residue then the carbonyl group of the amino
acid residue may be reduced to methylene.

2. Acompound according to claim 1 wherein A, is selected from lysine and ornithine and A, is selected from arginine.
3. A compound according to any cne of claims 1 to 2 wherein S, and S, are absent.

4. A compound of farmula l,



wherein said carboxylate isostere is a tetrazole, isoxazole, oxazole, or

t hi azole; wherein Rg is selected from hydrogen, Cl-Cl2al kyl,

Cl- C6al ky1C6- Cl0aryl, Ci1-C6al kyl C3-Cé6cycl oal kyl, C2-C6al kenyl, and

C2- Coal kynyl ; and wherein when T is connected to the C-term nus of an am no
acid residue then the carbonyl group of the am no acid residue may be
reduced to nmethylene. 8. A conpound ac28rding to any one of clains 1 to 7,
or a salt thereof together with one or nore pharmaceutically acceptable
carriers or adjuvants. 9. A conpound according to any one of clains 1 to 7,
or a salt thereof, fdf of treating a bacterial infection in

a manmmal .

Qs an

or pharmaceutically acceptable salt or hydrate thereof, wherein:

Arq-Ar, is 2,2"-substituted 1,1-binaphthyf;

Q, and Q, are each independently selected from hydrogen, G4-Cy,alkyl, C4-Cgoycloatkyl, C4-Cyqalkyloxy, nitro,
halogen, hydroxyl, amino, mono or dialkylamino, carboxylic acid or a salt or ester thereof, sulphonic acid or a
salt or ester thereof, phospharic acid or a salt or ester thereof, or a nitrogen containing group such as carbox-
amide, sulphonamide or phosphoramide wherein sach C4-Cyzalkyl, C4-Cqjalkyloxy or C3-Cgeycloalkyl is op-
tionally substituted with hydroxyl, amino, carboxylic acid or a salt or ester thereof, sulphonic acid or a salt or
ester thereof, phosphoric acid or a salt or ester thereof, or a nitrogen containing group such as carboxamide,
sulphonamide or phosphoramide;

each of V, and V, is a linker group independently selected from -0-,-0-L-C(Q), -O-L-NRg-, -C(O)-, - NRg-, -5
(0)-, -5(0)y-, -0-L-8(0)-, -§(0)5-L-C(O)-. -8(0)p-L-NRg-, -P{0),0+;

wherein L is selected from G,-Gy,alkyl, Co-Cgalkenyl, C3-Cacycloalkyl, polyoxyalkylene having from 2 to 6
carbon atoms, Cg-Cqparyl and C4-GygalkylCg-Cqgaryl and wherein Ry is selected from H, C,-Cqalkyl;

A, and A, are each independently selected from the group consisting of lysine, arginine and ornithine; each of
Sy, Sy, S5 and S, is either present or absent and is an independently selected o~ or B-amino acid residue;

T, is either present or absent and is independently selected from -C(O)ORg, -ORg, -NHRg, -NHORg, - NH-
Cgaryl-CORg, -NH-Cgzary-CONHRg, -NH-Cgaryl-CONHORy,,  -NH-Cgary-CONHOH, -C(O)NHRg, -
{NH)-S0,Cgaryl, -(NH)CORg;

or T, forms a carboxylate isostere, optionally substituted with Rg, which replaces the carboxylic acid group of
the amino acid to which T; is connected:

wherein said carboxylate isostere is a tetrazole, isoxazole, oxazole, or thiazole;

wherein Ry is selected from hydrogen, C,-Cysalkyl, C,-CgalkylCg-Cyparyl, Cy-CgalkylCs-Cgoycioalky!,
C,-Cgalkenyl, and C,-Cgalkynyl; and

wherein when T, is connected to the C-terminus of an amino acid residue then the carbonyl group of the amino
acid residue may be reduced to methylene;

T, is either presentor absent and is independently selected from -C(O)ORg, -ORg, -NHRg, NHORg, - NH-Cgaryi-
CO-Rg, -NH-Cgary-CO-NHRg, -NH-Cgaryl-CONHORg, -NH-Cgaryl-CONHOH, -C(O)NHRy, - (NH)-SO,Cgaryl,
-(NH)CORg;

or T, forms a carboxylate isostere, optionally substituted with R, which replaces the carboxylic acid group of
the amino acid to which T, is connected,;

wherein said carboxylate isostere is a tetrazole, isoxazole, oxazole, or thiazole;

wherein Ry is selected from hydrogen, C4-Cysalkyl, C4-CgalkylCe-Cygaryl, C4-CgalklyCy-Coeycloalkyl,
C,-Cgalkenyl, and C,-Cgalkynyl and

wherein when T, is connected to the C-terminus of an aminc acid residue then the carbonyl group of the amino
acid residue may be reduced to methylene.

5. A compound according to claim 4 wherein A; and A, are the same.

6. A compound according to any one of claim 4 wherein S, S,, S5 and S, are absent.

7. A compound of formula Ilf,
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or pharmaceutically acceptable salt or hydrate thereof, wherein:

Ary-Ary is 2,2°-substituted 1,1-binaphthyt;

Qy and Q, are each independently selected from hydrogen, C4-Calkyl, C5-Cgeycloalkyl, C,-Cyalkyloxy, nitro,
halogen, hydroxyl, amine, mono or dialkylamino, carboxylic acid or a salt or ester thereof, sulphonic acid or a
salt or ester thereaf, phosphoric acid or a salt or ester thereof, or a nitrogen containing group such as carbox-
amide, sulphonamide ar phosphoramide wherein each C4-C,alkyl, C4-Cy,alkyloxy or Cs-Cgoycloalkyl is op-
tionally substituted with hydroxyl, amino, carboxylic acid or a salt or ester thereof, sulphonic acid or a salt or
ester thereof, phosphoric acid or a salt or ester thereof, or a nitrogen containing graup such as carbaxamide,
sulphonamide or phosphoramide;

B is selected from-O-, -S-, -8(0)-, -§(0),-, -NH-, and -N{CCgalkyl)-:

Ry is selected from hydrogen, C4-Cypalkyl, C4-CgalkylC, -Cgeycloalkyl, Cy-CgalkylCg-Cyoaryl, C,-Cgalkenyl,
Co-Cgalkynyl, a polyoxyalkylene having from 2 to 8 carbon atoms, and when B is -S-, - $(Q)-, -8(0),-, -NH- ar
-N(C4Cgalkly)- then Ry may be hydroxyl;

V4 is a linker group selected from selected from-O-, -O-L-C(Q), -0-L-NRg-~, -C(0)-NRg-, -S(0}-, -3(0),- , -O-L-
S(O)-, -8(0)5-L-C(0O)-, -8(0)2-L-NRy-, P{0),0-

wherein L is selected from C,-Cypalkyl, Co-Cgalkenyl, C4.Cgeycloalkyl, polyoxyalkylene having fram 2 to 6
carbon atoms, Cg-Cyparyl and C-CgalkylCg-Cyparyl and wherein R is selected from H, C,-Cy, alkyl;

A, is selected from lysine, arginine and ornithine;

T is present or absent and is selected from -C(O)ORg, -ORg, -NHRg, -NHORg, -NH-Cgaryl-COR, -NH-Cgaryl-
CONHRyg, -NH-Cgaryl-CONHORg, -NH -Cgaryl-CONHOH, -C(O)NHRy, -(NH}-SO,Cgaryl, - (NH)COR;

or T forms a carboxylate isostere, optionally substituted with Rg, which replaces the carboxylic acid group of
the amino acid to which T is connected;

wherein said carboxylate isostere is a tetrazole, isoxazole, oxazole, or thiazole;

wherein Rg is selected from hydrogen, C;-Cysalkyl, Cy-CgalkylCg-Cygaryl, Cq-CgalkylC4-Cacycloalkyl,
C,-Cgalkenyl, and Co-Cgalkynyl; and

wherein when T is connected ta the C-terminus of an amino acid residue then the carbonyl group of the amino
acid residue may be reduced to methylene.

A compound accarding to any one of claims 1 to 7, or a salt thereof together with one or more pharmaceutically
acceptable carriers or adjuvants.

A compound according to any one of claims 1 to 7, or a salt thereof, for use in a method of treating a bacterial
infection in @ mammal.



