
Peptidic Compounds FIELD OF THE INVENTION This
invention relates to novel peptidic compounds, methods
for preparing them and their use as antibiotics and in
the treatment of HTV infections. BACKGROUND OF THE
INVENTION Bacteria and the bacterial infections that
can be treated by antibiotics include, but are not
limited to the following: Staphylococcus aureus, (or
"staph"), are bacteria commonly found on the skin and
in the noses of healthy people, (F)and are one of the
most common causes of skin infections and can also
cause serious and sometimes fatal infections (such as
bloodstream infections including toxic shock syndrome,
impetigo, surgical wound infections, infections of
plastic implants, osteomyelitis and pneumonia).
Enterococci, which have been known as a cause of
infective endocarditis for close to a century, more
recently have been recognized as a cause of nosocomial
infection and "superinfection" inpatients receiving
antimicrobial agents. Other Gram positive bacteria
that can be treated by antibiotics include
staphylococcus epidermitis which causes endocarditis,
Clostridium difficile which causes diarrhea and
pseudomembranous colitis, bacillus anthracis of
anthrax and streptococcus pneumoniae which causes
pneumonia, meningitis, septicemia, and childhood
otitis media (or ear-ache). The family of
streptococcus bacteria can also be divided into group
A or Pyrogenes, which are involved in blood poisoning,
glomerularnephritis and fevers such as puerperal,
scarlet and rheumatic fever. Group B or streptococcus
agalactiae cause neonatal meningitis and pneumonia.
Bacterial Resistance to Antibiotics Bacterial
Infections can occur while in hospital (noscomial),
but an additional problem is the increase of
infections that are aquired while the person is in the
community. A recent study (C ) identified the
antimicrobial susceptibility profile and resistance
mechanisms of pretreatment MRSA isolates obtained from
adult subjects participating in recent clinical
treatment trials of community respiratory infections.
Out of 465 S. aureus isolates, 43 were identified as
MRSA. Antimicrobial susceptibility testing indicated
susceptibility rates to: vancomycin (100%), gentamicin
(86%), clindamycin (39%), quinolones (49%), and
erythromycin (12%). All ciprofloxacin-resistant
isolates had an amino acid change in GyrA and GrIA.
The results indicate that MRSA from adult subjects
with community respiratory infections have similar
antimicrobial susceptibility profiles and resistance
mechanisms as nosocomial MRSA. The pathogenic
potential of Staphylococcus aureus in nosocomial and
community-acquired infections is well known. 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 protein PBP2a encoded
by gene mecA and is a serious problem both for
microbiologists and physicians(A). Thehigh prevalence
of methicillin-resistant staphylococci compromises the
use of semi-synthetic penicillins for clin. treatments
in many institutions, thus increasing the use of
vancomycin (a glycopeptide). Until 1996, glycopeptides
were almost universally active against S. aureus but
it was then that the first glycopeptide-intermediate
S. aureus (GISA) also known as VISA (vancomycin
intermediately resistant S. aureus) was described and
isolated in Japan, followed by France and USA.
Infections with Staphylococcus aureus with reduced
susceptibility to vancomycin continue to be reported,
including 2 cases caused by S. aureus isolates with
full resistance to vancomycin. (A) There is also
vancomycin-resistant S. aureus (VRSA) The worldwide
increase in the incidence of S. aureus clinical
isolates with reduced susceptibility to vancomycin and
teicoplanin means that glycopeptide resistance in S.
aureus is becoming an important clinical problem The
exact mechanisms involved have not been elucidated
yet, although VISA is associated with increased wall
synthesis. Many VISA strains are characterized by
increased cell wall biosynthesis and decreased
crosslinking of the peptide side chains, leading to
accumulation of free D-alanyl-D-alanine termini in the
peptidoglycan, which it has been proposed can act as
false target sites for vancomycin. (B) The mechanism
of vancomycin resistance in enterococcus is well
defined and appears to be different to that of VISA.
Vancomycin resistance in enterococci, known as VRE or
glycopeptide-resistant enterococci (GRE), exists as
either intrinsic resistance where isolates of
Enterococcus gallinarum and E. casseliflavus/E.
flavescens demonstrate an inherent, low-level
resistance to vancomycin or by acquired resistance
where Enterococci become resistant to vancomycin by
acquisition of genetic information from another
organism. Most commonly, this resistance is seen in E.
faecium and E. faecalis, but also has been recognized
in E. raffinosus, E. avium, E. durans, and several
other enterococcal species. Several genes, including
vanA, vanB, vanC, vanD, and vanE, contribute to
resistance to vancomycin in enterococci. E. faecium is
the most frequently isolated species of VRE in
hospitals and typically produces high vancomycin (>128
mg/ml) and teicoplanin (>16 mg/ml) minimum inhibitory
concentrations (MICs). These isolates typically
contain vanA genes. The epidemiology of
vancomycin-resistant Enterococcus faecium (VREF) in
Europe is characterized by a large community
reservoir. In contrast, nosocomial outbreaks and
infections (without a community reservoir)
characterize VREF in the United States. (G) In
vancomycin-susceptible enterococci, D-alanyl-D-alanine
(formed by an endogenous D-alanine-D-alanine ligase)
is added to a tripeptide precursor to form a
pentapeptide precursor. The D-AIa-D-Ala terminus is
the target of vancomycin; once vancomycin has bound,
the use of this pentapeptide precursor for further
cell-wall synthesis is prevented. In the VanA
phenotype, one of the proteins whose synthesis is
induced by exposure of bacterial cells to vancomycin
is called VanA; VanA is a ligase and resembles the
D-alanine-D-alanine ligase from Escherichia coli and
other organisms, including vancomycin-susceptible
enterococci. VanA generates D-AIa-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. 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-AIa-D-Ala isalso present, cells
are not fully vancomycin resistant, despite the
presence of D-Ala-D-Lac containing precursors. This
apparent problem is taken care of in large part by
vanX, which encodes a dipeptidase, VanX, that cleaves
DAIa- D-Ala, preventing its addition to the tripeptide
precursor. Should any D-AIa-D-Ala escape cleavage and
result in a normal pentapeptide precursor, vanY
encodes an ancillary or back-up function. That is, it
codes for a carboxypeptidase, VanY, which cleaves
D-alanine and D-lactate from D-AIa-D-Ala and
D-Ala-D-Lac termini, respectively, resulting in
tetrapeptide precursors, to which vancomycin does not
bind. The other genes involved in the VanA resistance
complex include vanR and vanS, whose encoded proteins
are involved in sensing the presence of extracellular
vancomycin or its effect and signaling intracellularly
to activate transcription of vanH, vanA, and vanX. A
final gene in the vanA cluster is vanZ, which encodes
VanZ, the role of which is not known. (J) VanB,
encoded by vanB in the variB gene cluster, is also a
ligase that stimulates the formation of D-Ala-D-Lac.
The VanB phenotype is typically associated with
moderate to high levels of vancomycin resistance but
is without resistance to teicoplanin. This is
explained by the observation that vancomycin, but not
teicoplanin, can induce the synthesis of VanB and of
VanHB and VanXB. However, because mutants resistant to
teicoplanin can readily be selected from VanB strains
on teicoplanin-containing agar, clinical resistance
would likely occur among VanB strains if teicoplanin
were widely used. Most of the proteins encoded by the
vanA gene cluster have homologues encoded by the vanB
gene cluster, except for VanZ. The vanB gene cluster
has an additional gene, vanW, of unknown function. The
acquired gene clusters associated with vanA and vanB
are found in different genetic surroundings. These
elements have in turn been found on both transferable
and nontransferable plasmids, as well as on the
chromosome of the host strain. VanB type resistance
was initially not found to be transferable, but at
least in some instances, the vanB gene cluster has
been found on large (90 kb to 250 kb) chromosomally
located transferable elements, More recently, vanB has
been found as part of plasmids. (I ) In addition to
being found in different genetic surroundings, the
vanA and vanB gene clusters have also been found in a
number of different bacterial species. vanA has been
found in multiple enterococcal species as well as in
lactococci, Orskovia, and Arcanobacteria (H). The
distribution of the vanB gene cluster seems somewhat
more restricted, having been found primarily in E.
faecium and E. faecalis, although it has recently been
found in Streptococcus bovis (H). The VanC phenotype
(low-level resistance to vancomycin, susceptible to
teicoplanin) is an inherent (naturally occurring)
property of E. gallinarum and E. casseliflavus. This
property is not transferable and is related to the
presence of species-specific genes vanC-1 and vanC-2,
respectively; a third possible species, E. flavescens
and its gene vanC-3, are so closely related to E.
casseliflavus and vanC-2 that different names are
probably not warranted. These species appear to have
two ligases; the cell-wall pentapeptide, at least in
E. gallinarum, ends in a mix of DAIa- D-Ala and
D-Ala-D-Ser. The genes vanC-1 and vanC-2 apparently
lead to the formation of D-Ala-D-Ser containing
cell-wall precursors, while D-AIa-D-Ala ligases, also
present in these organisms, result in D-AIa-D-AIa. The
presence of both D-AIa-D-Ala and D-Ala-D-Ser
precursors may explain why many isolates of these
species test susceptible to vancomycin and why even
those isolates with decreased susceptibility display
only low-level resistance. (J)VanD-type glycopeptide
resistance has been recently described in an E.
faecium isolate from the United States (I). The
organism was constitutively resistant to vancomycin
(MIC > 64 mg/ml) and to low levels (4 mg/ml) of
teicoplanin. Following polymerase chain reaction
amplification with primers that amplify many
D-AIa-D-Ala ligases, a 605-bp fragment was identified
whose deduced amino acid sequence showed 69% identity
to VanA and VanB and 43% identify to VanC. Bacterial
Resistance to Different classes of antibiotics. As
well as resistance to approved beta-lactam,
glycopeptide antibiotics (including vancomycin, trade
name vancocin), and the
macrolide-lincosamide-streptogramins (including
quinupristin-dalfopristin, trade name synercid)(D)
various recent findings have also underlined the
importance of biocide resistance as a clin. relevant
phenomenon. (D) Outbreaks of biocide-resistant
organisms in hospitals have been described and the
genetic mechanism for resistance to quaternary
ammonium compds. (QACs) in Staphylococcus aureus has
now been elucidated. Some strains of MRSA which have
intermediate resistance to glycopeptides were
demonstrated to have decreased susceptibility to some
biocides including triclosan for which minimal
bactericidal concns. (MBCs) increased from 0.002 to
3.12 mg 1-1. Biocide resistance amongst enterococci
has also been demonstrated although there was no clear
correlation between biocide and antibiotic resistance.
The exact mechanisms of resistance in these strains
are still being studied but it is clear that biocide
resistance is an important clin. phenomenon.
Vancomycin is a cyclic compound. Disclosed herein by
reference, WO 03/002545 teaches that 'peptoid
compounds' made from a peptide chain covalently linked
in a cyclic form through a heterocyclic or aromatic
ring system have antibacterial activity. The reaction
know to those skilled in the art variously as 'ring
closing metathesis', 'Grubbs metathesis' or 'olefin
metathesis' is taught in WO03/00254 to join the ends
of the molecule which therefore need to terminate in
allyl groups (-CH2-CH=CH2 ) that react in that
chemical processes described. The literature (LBremner
et al New J.Chem, 2002, 26, 1549-1551) teaches that
cyclic compounds so made based on a 1,1-binaphthyl
scaffold linked in a ring through the 3,3 '-positions
can have antibacterial activity. Further this
literature describes cyclic molecules made from
l,l'-binaphthyl linked through the 2,2' positions.
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. (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)
Antimicrobial susceptibility and molecular
characterization of community-acquired
methicillin-resistant Staphylococcus aureus. Aimer,
L.S.; Shortridge, V.D.; Nilius, A.M.; Beyer, Jill M.;
Soni, Niru B.; Bui, Mai H.; Stone, G.G.; Flamm, R.K
Diagnostic Microbiology and Infectious Disease (2002),
43(3), 225-232. (D) Methicillin-resistant,
quinupristin-dalfopristin-resistant Staphylococcus
aureus with reduced sensitivity to glycopeptides.
Werner, G.; Cuny, C ; Schmitz, F.-J.; Witte, W.
Journal of Clinical Microbiology (2001), 39(10),
3586-3590. (E ) Susceptibility of antibiotic-resistant
cocci to biocides. Fraise, A. P. Society for Applied
Microbiology Symposium Series (2002), 31(Antibiotic
and Biocide Resistance in Bacteria). (F) WWW.CDC.gov
VISA/VRSA Vancomycin-Intermediate/Resistant
Stapylococcus aureus (G) Epidemic and nonepidemic
multidrug-resistant Enterococcus faecium. Leavis HL,
Willems RJL, Top J, Spalburg E, Mascini EM, Fluit AC,
et al. Emerg Infect Dis. 2003 Sept. Available from:
URL: http://www.cdc.gov/ncidod/EID/vol9no9/02-0383.htm
(H) Power EGM, Abdulla YH, Talsania HG, SpiceW,
Aathithan S, French GL. vanA genes in
vancomycin-resistant clinical isolates of Oerskovia
turbata and Arcanobacterium (Corynebacterium)
haemolyticum. J Antimicrob Chemother 1995;36:595-606.
(I) Perichon B, Reynolds P, Courvalin P. VanD-type
glycopeptide-resistant Enterococcus faecium BM4339.
Antimicrob Agents Chemother 1997;41:2016-8. (J)
Diversity among Multidrug-Resistant Enterococci
Barbara E. Murray, M.D. Emerg Infect Dis. 2003 Sept.
Available from: URL:
http://www.cdc.gov/ncidod/EID/vol4nol/murray.htm
SUMMARY OF THE INVENTION In a first aspect, the
present invention provides a compound of formula I, or
pharmaceutically acceptable derivatives thereof,
wherein: Ar1 and Ar2 are each independently selected
from an aromatic or heterocyclic ring system or
partially or fully reduced derivatives thereof;Qi and
Q are each independently selected from hydrogen,
Ci.C12alkyl, .C cycloalkyl, Q-C^alkyloxy, 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 Ci-C^alkyloxy or C3_C 6cycloalkyl 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(O)-, -S(O)2-, -NH-, and
-JSKQ.Qalkyl)-; Ri is selected from hydrogen, Ci.Ci
2alkyl, Ci.C6alkylC3_C 6cycloalkyl, Ci.QalkylC
-Cioaryl, C2.C6alkenyl, C2.C6alkynyl, a
polyoxyalkylene having from 2 to 6 carbon atoms, and
when B is -S-, -S(O)-, -S(O)2-, -NH- or -N(Ci.C
6alkyl)- then Ri may be hydroxyl; V is a linker group
selected from -O-,-O-L-C(O), -0-L-NR 6-, -C(O)- ,
-NR5-, -S(O)-, -S(O)2-, -O-L-S(O)-, -S(O)2-L-C(O)-,
-S(O)2-L-NR6-, P(O) 2O-; wherein L is selected from
Q.C^alkyl, C2.C8 alkenyl, C3.C6cycloalkyl,
polyoxyalkylene having from 2 to 6 carbon atoms,
C6.Ci0aryl and Ci_C6alkylC6..Cioaryl and wherein R6 is
selected from H, Ci.C12alkyl; Ai and A2 are the same
or different and are basic amino acid residues; each
of Si, S2 and S3 is either present or absent and is an
independently selected amino acid residue; T is
present or absent and is selected from -C(O)R 8,
-C(O)OR 8, -OR8, -NHR8, NHOR8, -NH-QaTyI-CO-R 8,
-NH-QaTyI-CO-NHR 8, -NH-QaTyI-CONHOR 8,
-NH-Qaryl-CONHOH, - C(O)NHR 8, -(NH)-SO 2C6aryl,
-(NH)COR 8; or T forms a carboxylate isostere,
optionally substituted with R8, which replaces the
carboxylic acid group of the amino acid to which T is
connected; wherein R8 is selected from hydrogen, C C
alkyl, Ci_C6alkylC6.Cioaryl,
Ci.C6alkylC3-C6cycloalkyl, C2.C6alkenyl, and
C2.C6alkynyl; 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.In a second aspect, there is provided a
compound of formula II, (H) or pharmaceutically
acceptable derivatives thereof, wherein: Ati and Ar2
are each independently selected from an aromatic or
heterocyclic ring system or partially or fully reduced
derivatives thereof; Qi and Q2 are each independently
selected from hydrogen, Q.C^alkyl, C3.C6cycloalkyl, Cr
Ci2alkyloxy, 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 Ci.Ci
2alkyl, Ci-Ci 2alkyloxy or C3.C6cycloalkyl 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;
each of Vi and V2 is a linker group independently
selected from -0-,-0-L-C(O), -0-L-NR 6-, -C(O)- ,
-NR6-, -S(O)-, -S(O) 2-, -O-L-S(O)-, -S(O)2-L-C(O)-,
-S(O)2-L-NR6-, P(O) 2O-; wherein L is selected from
Q.C alkyl, C2.Csalkenyl, C3.C6cycloalkyl,
polyoxyalkylene having from 2 to 6 carbon atoms,
C6.Ci0aryl and Ci.C6alkylC6.Ci0aryl and wherein R6 is
selected from H, Ci_Ci2alkyl; Ai and A2 are the same
or different and are basic amino acid residues; each
of Si, S2, S3 and S4 is either present or absent and
is an independently selected amino acid residue; Ti is
either present or absent and is independently selected
from -C(O)R 8, -C(O)OR 8, -OR8, -NHR8, -NHOR8,
-NH-C6aryl-COR 8, -NH-C6aryl-CONHR 8, -NH-C 6aryl-
CONHOR 8, -NH-C 6aryl-CONHOH, -C(O)NHR8, -(NH)-SO
2C6aryl, -(NH)COR 8; or Ti forms a carboxylate
isostere, optionally substituted with R8, which
replaces the carboxylic acid group of the amino acid
to which T l is connected; wherein R8 is selected from
hydrogen, Ci_Ci2alkyl, Ci.C6alkylC6_Ci0aryl,
Ci.C6alkylC 3.C6cycloalkyl, C2 C6alkenyl, and
C2.C6alkynyl; andwherein when Tl 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; T2 is either present or absent and is
independently selected from -C(O)OR 9, -OR9, -NHR9,
NHOR9, -NH-C6aryl-CO-R 9, -NH-C6aryl-CO-NHR 9,
-NH-C6aryl-CONHOR 9, -NH-C6aryl-CONHOH, - C(O)NHR 8,
-(NH)-SO 2C6aryl, -(NH)COR 8; or T2 forms a
carboxylate isostere, optionally substituted with R ,
which replaces the carboxylic acid group of the amino
acid to which T2 is connected; wherein R9 is selected
from hydrogen, Ci_C12alkyl, Ci.C6alkylC6.Ci0aryl,
Ci_C6alkylC 3.C6cycloalkyl, C2.C6alkenyl, and
C2.C6alkynyl; and wherein when T2 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. In a third aspect, there is provided a
compound of formula III, or pharmaceutically
acceptable derivatives thereof, wherein: Aii and Ar2
are each independently selected from an aromatic or
heterocyclic ring system or partially or fully reduced
derivatives thereof; Q1 and Q2 are each independently
selected from hydrogen, Ci_Ci2alkyl, C3.C6cycloalkyl,
Ci-Ci 2alkyloxy, 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 Ci.Ci 2alkyl, Ci-Ci 2alkyloxy or C3.C6cycloalkyl
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-0-, -S-, -S(O)-, -S(O)2-, -NH-, and
-N(C 1AaIkVl)-;Ri is selected from hydrogen,
Ci.Ci2alkyl, Q.C alkylCa.Qcycloalkyl, Q.QalkylC
.Cioaryl, C2-C6alkenyl, C2.C6alkynyl, a
polyoxyalkylene having from 2 to 6 carbon atoms, and
when B is -S-, -S(O)-, -S(O)2-, -NH- or -N(Ci.C
6alkyl)- then R1 may be hydroxyl; Vi is a linker group
selected from selected from -0-, -O-L-C(O), -0-L-NR
5-, -C(O)- -NR6-, -S(O)-, -S(O)2-, -O-L-S(O)-;,-S(O)
2-L-C(O)-, -S(O)2-L-NR6-, -P(O)2O-; wherein L is
selected from Ci_Ci2alkyl, C2.C8alkenyl,
C3.C6cycloalkyl, polyoxyalkylene having from 2 to 6
carbon atoms, C6-Ci0 aryl and Ci.C6alkylC6.CiOaryl and
wherein R6 is selected from H, C1-C12 alkyl; A1 is a
basic amino acid residue; each of S1 and S2 is either
present or absent and is an independently selected
amino acid residue; T is present or absent and is
selected from -C(O)R 8, -C(O)OR8, -OR8, -NHR8, -NHOR8,
-NH-C6aryl-COR8, -NH-C6aryl-CONHR 8, -NH-C6aryl-
CONHOR8, -NH-C6aryl-CONHOH, -C(O)NHR8,
-(NH)-SO2C6aryl, -(NH)COR 8; or T forms a carboxylate
isostere, optionally substituted with R8, which
replaces the carboxylic acid group of the amino acid
to which T is connected; wherein R8 is selected from
hydrogen, C C alkyl, Q.C alkylCg.Qoaryl,
Ci.C6alkylC3-C6cycloalkyl, C2.C6alkenyl, and
C2.C6alkynyl; 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. In a fourth aspect, there is provided a
compound of formula IV, IV or pharmaceutically
acceptable derivatives thereof, wherein R12 is an
alkylaromatic or alkylpolyaromatic group optionally
substituted with -OCi.6alkyl or -OC2.6alkenyl; each B
is an independently basic amino acid residue; n = 1 or
2;S1 is present or absent and is an independently
selected amino acid residue; Ti is selected from
-NHR13, -NHOR13 , -NH-C6aryl-COR13 ,
-NH-C6aryl-CONHR13 , -NH-C6aryl-CONHOR13 ,
-NH-C6aryl-CONHOH, or Tl forms a carboxylate isostere,
optionally substituted with R13 , which replaces the
carboxylic acid group of the amino acid to which T1 is
connected; wherein R13 is selected from hydrogen,
Q.Qaalkyl, Q-QalkylC Aoaryl, C2.C6alkenyl, and C2.Cfi
alkynyl; 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; T2 is selected from -C(O)R14, -C(O)OR14 ,
-OR14 , -C(O)NHR14; wherein R14 is selected from
hydrogen, C2_Qalkenyl, C2_Qalkynyl, and CH2-fluorene;
wherein the optional substituent OfR12 and the
side-chain of S1may together form a -OC^alkylene
linking 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 pharmaceutically acceptable
carriers or adjuvants. 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 HTV
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 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.DETAILED DESCRIPTION OF THE INVENTION In a first
aspect, the present invention provides a compound of
formula I, or pharmaceutically acceptable derivatives
thereof, wherein: Ar1 and Ar2 are each independently
selected from an aromatic or heterocyclic ring system
or partially or fully reduced derivatives thereof; Qi
and Q2 are each independently selected from hydrogen,
Q.C^alkyl, C3.C6cycloalkyl, Ci-C 12alkyloxy, 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 Ci.Ci 2alkyl, Cr Ci2alkyloxy or
C3.C6cycloalkyl 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(O)-, -S(O)2-, -NH-, and -NtQ.Qalkyl)-; Ri is
selected from hydrogen, Ci_Ci2alkyl, Ci_C6alkylC3_C
6cycloalkyl, Ci_C6alkylC6.Cioaryl, C2.C6alkenyl,
C2.C6alkynyl, a polyoxyalkylene having from 2 to 6
carbon atoms, and when B is -S-, -S(O)-, -S(O)2-, -NH-
or -N(Ci.C 6alkyl)- then Ri may be hydroxyl; V is a
linker group selected from -O-,- O-L-C(O), -0-L-NR 6-,
-C(O)-, -NR6-, -S(O)-, -S(O)2-, -O-L-S(O)-,
-S(O)2-L-C(O)-, -S(O) 2-L-NR6-, P(O) 2O-; wherein L is
selected from Ci.C^alkyl, C2-C8 alkenyl,
C3.C6cycloalkyl, polyoxyalkylene having from 2 to 6
carbon atoms, C6.CiOaryl and Ci_C6alkylC6_Ci0aryl and
wherein R6 is selected from H, Ci.C12alkyl; Ai and A2
are the same or different and are basic amino acid
residues; each of Si, S2 and S3 is either present or
absent and is an independently selected amino acid
residue;T is present or absent and is selected from
-C(O)OR 8, -OR8, -NHR8, NHOR8, -NH-QaTyI-CO-R 8,
-NH-C6aryl-CO-NHR 8, -NH-Cearyl-CONHORs,
-NH-C6aryl-CONHOH, - C(O)NHR8, -(NH)-SO 2C6aryl,
-(NH)COR 8; or T forms a carboxylate isostere,
optionally substituted with R8, which replaces the
carboxylic acid group of the amino acid to which T is
connected; wherein R8 is selected from hydrogen,
Ci.C^alkyl, Ci_C6alkylC6.C10aryl,
Ci.C6alkylC3.C6cycloalkyl, C2.C6alkenyl, and
C2.C6alkynyl; 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, Ai and A2 are each
independently selected from the group consisting of
lysine, arginine and ornithine. More preferably A1 is
selected from lysine and ornithine and A2 is selected
from arginine. Preferably, Si and S2 are absent. In a
preferred embodiment, the compound of formula I is of
formula Ia: wherein Q1, Q2, V, Si, Ai, Si, A2, S3, T,
B and R1 are as defined above.In a further preferred
embodiment, the compound of formula I is of formula
Ib: wherein Q1, Q2, V, S1, A1, S1, A2, S3, T, B and R1
are as defined above. In a second aspect, there is
provided a compound of formula p , or pharmaceutically
acceptable derivatives thereof, wherein: Ar1 and Ar2
are each independently selected from an aromatic or
heterocyclic ring system or partially or fully reduced
derivatives thereof; Q1 and Q2 are each independently
selected from hydrogen, Q.C^alkyl, C3.C6cycloalkyl, Cr
C12alkyloxy, 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 Q.C alkyl,
CrC 12alkyloxy or C3.C6cycloalkyl 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; each OfV1
and V2 is a linker group independently selected from
-0-,-0-L-C(O), -0-L-NR -, -C(O)- , -NR6-, -S(O)-,
-S(O)2-, -O-L-S(O)-, -S(O)2-L-C(O)-, -S(O)2-L-NR6-,
-P(O)2O-;wherein L is selected from Ci Ci2 alkyl,
C2-C8 alkenyl, C3.C6cycloalkyl, polyoxyalkylene having
from 2 to 6 carbon atoms, C .Ci0aryl and Ci.Ci 6alkylC
6.CiOaryl and wherein R6 is selected from H, Ci.Ci
2alkyl; Ai and A2 are the same or different and are
basic amino acid residues; each of Si, S2, S3 and S4
is either present or absent and is an independently
selected amino acid residue; Ti is either present or
absent and is independently selected from -C(O)OR 8,
-OR8, -NHR8, -NHOR8, -NH-C6aryl-COR 8,
-NH-C6aryl-CONHR 8, -NH-C6aryl-CONHOR 8,
-NH-Qaryl-CONHOH, -C(O)NHR 8, -(NH)-SO 2C6aryl,
-(NH)COR 8; or T l forms a carboxylate isostere,
optionally substituted with R8, which replaces the
carboxylic acid group of the amino acid to which T l
is connected; wherein R8 is selected from hydrogen,
Ci.C6alkylC3.C6cycloalkyl, C2.C6alkenyl, and
C2.C6alkynyl; and wherein when T l 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; T2 is either present or absent and is
independently selected from -C(O)OR 9, -OR9, -NHR9,
NHOR9, -NH-C6aryl-CO-R 9, -NH-C6aryl-CO-NHR 9,
-NH-C6aryl-CONHOR 9, -NH-Qaryl-CONHOH, - C(O)NHR 8,
-(NH)-SO 2C6aryl, -(NH)COR 8; or T2 forms a
carboxylate isostere, optionally substituted with R9,
which replaces the carboxylic acid group of the amino
acid to which T2 is connected; wherein R9 is selected
from hydrogen, Ci_Ci2alkyl, Ci_C6alkylC6.Cioaryl,
Ci.C6alkylC3.C6cycloalkyl, C2.C6alkenyl, and
C2-C6alkynyl; and wherein when T2 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, Ai and A2 are each
independently selected from the group consisting of
lysine, arginine and ornithine. Preferably, A1 and A2
are the same. Preferably, Si, S2, S3 and S4 are
absent.In a third aspect, there is provided a compound
of formula IE, or pharmaceutically acceptable
derivatives thereof, wherein: Ari and Ar2 are each
independently selected from an aromatic or
heterocyclic ring system or partially or fully reduced
derivatives thereof; Q1 and Q2 are each independently
selected from hydrogen, Q.C^alkyl, C3.C6cycloalkyl,
Ci-Ci 2alkyloxy, 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 Q.C alkyl,
CrC 12alkyloxy or C3.C6cycloalkyl 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(O)-, -S(O)2-, -NH-, and -N(C
1AaUCyI)-; R1 is selected from hydrogen, Q.C^alkyl,
Ci.C6alkylC3-C6cycloalkyl, Ci.C6alkylC6_Cioaryl,
C2.C6alkenyl, C2.C6alkynyl, a polyoxyalkylene having
from 2 to 6 carbon atoms, and when B is -S-, -S(O)-,
-S(O)2-, -NH- or -N(Ci.C 6alkyl)- then Ri may be
hydroxyl; Vi is a linker group selected from selected
from -O-, -O-L-C(O), -0-L-NR 5-, -C(O)- -NR6-, -S(O)-,
-S(O)2-, -O-L-S(O)-;,-S(O) 2-L-C(O)-, -S(O)2-L-NR6-,
P(O) 2Owherein L is selected from Ci_Ci2alkyl,
C2.C8alkenyl, C3.C6cycloalkyl, polyoxyalkylene having
from 2 to 6 carbon atoms, C6-Ci0 aryl and and wherein
R6 is selected from H, Ci C12 alkyl; Ai is a is a
basic amino acid residue; each of Si and S2 is either
present or absent and is an independently selected
amino acid residue; T is present or absent and is
selected from - C(O)OR 8, -OR8, -NHR8, -NHOR8,
-NH-C6aryl-COR 8, -NH-C6aryl-CONHR 8,
-NH-C6aryl-CONHOR 8, -NH -C6aryl-CONHOH, -C(O)NHR 8,
-(NH)-SO 2C6aryl, -(NH)COR 8;or T forms a carboxylate
isostere, optionally substituted with R8, which
replaces the carboxylic acid group of the amino acid
to which T is connected; wherein R8 is selected from
hydrogen, Ci_Ci2alkyl, Ci_C6alkylCb_Ci0aryl,
Ci.C6alkylC 3.C6cycloalkyl, C2.C6alkenyl, and C2_C
6alkynyl; 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, Ai is selected from lysine,
arginine and ornithine. In a fourth aspect, there is
provided a compound of formula IV, IV or
pharmaceutically derivatives thereof, wherein Ri2 is
an alkylaromatic or alkylpolyaromatic group optionally
substituted with -OCi_6alkyl or -OC2_6alkenyl; each B
is an independently selected basic amino acid residue;
n = 1 or 2; Si is present or absent and is an
independently selected amino acid residue; Ti is
selected from -NHRi 3, -NHORi 3, -NH-C6aryl-CORi 3,
-NH-C6aryl-CONHRi 3, -NH-C6aryl-CONHORi 3,
-NH-Cgaryl-CONHOH, -(NH)-SO 2C6aryl, -(NH)CORi 3 or or
Ti forms a carboxylate isostere, optionally
substituted with Ri3, which replaces the carboxylic
acid group of the amino acid to which T1 is connected;
wherein Ri3 is selected from hydrogen, Ci.C^alkyl,
Ci_C6alkylC 6_Ci0aryl, Ci.C6alkylC 3.C6cycloalkyl,
C2.C6alkenyl, and C2.C6alkynyl; andwherein when Ti 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; T2 is selected from -C(O)Ri
4, -C(O)ORi 4, -OR i4, -C(0)NHR ; wherein R1 is
selected from hydrogen, Ci.C6alkylC 6.Cioaryl, Ci_C<;
alkylC3_C 6cycloalkyl, C2.C6alkenyl, C2.C6alkynyl, and
CH2-fluorene; wherein the optional substituent OfRi 2
and the side-chain of Si may together form a -OCi_
alkylene linking group. Preferably, R 2 is selected
from-CH 2-phenyl-OCH 2CH=CH 2 and
-CH^phenylanthracene. Preferably, Si is selected from
allylglycine. Preferably, T2 is -C(O)CH 3. Preferably,
Ti is CH3O-. Preferably, B is arginine or lysine. In a
fifth aspect, there is provided a compound of Example
2. Preferably the compound of Example 2 is selected
from 69, 70, 71, 72, 73, 74, 75, 76, 83, 32, 37, 65,
56, 118, 119, 120, 121, 132, 90, 134, 135, 136, 137,
139, 140, 141, 159, 160, 163, 164, 78, 81, 88, 87, 89,
165, 166, 167, and 168. It would be understood by the
person skilled in the art the peptide chain formed by
the combination of the amino acid residues of the
compounds of the present invention could be a peptide
or a reverse peptide depending on the nature of the
linker group V: for example, where the group V is of
the form -0-L-C(O)- then the peptide will be a peptide
chain with its N-terminus bound to V whereas if the
group V is of the form -0-L-NH- then the peptide will
be a reverse peptide chain with its C-terminus bound
to V. As is well known to those skilled in the art,
the term carboxylate isostere includes any moiety
capable of replacing the carboxylate group of an amino
acid. Suitable carboxylate isosteres include tetrazole
(ref: e.g JOC 1992, 57, 202-209; JACS 1998, 110,
5875-5880 or TetLett, 1993, 34, 1757-1760.),
isoxazole, oxazole and thiazole. As used herein, the
term "halo" or "halogen" refers to fluorine (fluoro),
chlorine (chloro), bromine (bromo) or iodine (iodo).
As used herein, the term "alkyl" either used alone,
having 1 to 12, preferably 1 to 8, more preferably 1
to 6, carbon atoms, or in compound terms such as
NH(alkyl) or N(alkyl) 2, refers to monovalent straight
chain or branched hydrocarbon groups having 1 to 12
carbon atoms, including their stereoisomeric forms if
applicable. For example, suitable alkyl groups
include, but are not limited to methyl, ethyl, propyl,
isopropyl, n-butyl, sec-butyl, tert-butyl, pentyl,
2-methylbutyl, 3-methylbutyl, n-hexyl, 2-, 3- or
4-methylpentyl, 2-ethylbutyl, n-hexyl, and 2-, 3-, 4-
or 5-methylpentyl. As used herein, the term "alkenyl"
refers to straight chain or branched hydrocarbon
groups having one or more double bonds between carbon
atoms. Suitable alkenyl groups include, but are not
limited to efhenyl, propenyl, isopropenyl, butenyl,
pentenyl and hexenyl.The term "alkynyl" as used
herein, refers to straight chain or branched
hydrocarbon groups containing one or more triple
bonds. Suitable alkynyl groups include, but are not
limited to ethynyl, propynyl, butynyl, pentynyl and
hexenyl. The term "cycloalkyl" as used herein, refers
to cyclic hydrocarbon groups. Suitable cycloalkyl
groups include, but are not limited to cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl. The term
"aryl" as used herein, refers to a C6-Ci0 aromatic
hydrocarbon group, for example phenyl or naphthyl. The
term "heterocycle" when used alone or in compound
words includes monocyclic, polycyclic, fused or
conjugated hydrocarbon residues, preferably C3.
,wherein one or more carbon atoms (and where
appropriate, hydrogen atoms attached thereto) are
replaced by a heteroatom so as to provide a
non-aromatic or aromatic residue. Suitable heteroatoms
include, O, N and S. Where two or more carbon atoms
are replaced, this may be by two or more of the same
heteroatom or by different heteroatoms. Suitable
examples of heterocyclic groups may include
pyrrolidinyl, pyrrolinyl, piperidyl, piperazinyl,
morpholino, indolinyl, indazolyl, quinolinyl,
isoquinolinyl, imidazolidinyl, pyrazolidinyl,
thiomorpholino, dioxanyl, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydropyrrolyl etc. Each alkyl,
alkenyl, alkynyl, cycloalkyl, aryl or heterocyclyl
group may be optionally substituted with Cj-C6alkyl,
OH, OCr C6alkyl, halo, CN, NO2, CO2H, COzQ.Qalkyl,
CONH2, CONH(Ci.C6alkyl), CON(Ci_C6alkyl)2,
trifluoromethyl, C6aryl, C3-C6cycloalkyl, hetrocyclyl,
NH2, NH(Ci_C6alkyl) or N(C1-C6alkyl)2. 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 (Qalkyl) may be
substituted with an optionally sustitued aryl to form
a benzyl substituent. 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 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: CH2NH; (Szelke, M., Leckie, B.; Hallet A.,
Jones, D.M., Sueiras, J.; Atrash.B.; Lever, A.,
Nature, 19821982, 299, 555-557.; Ambo A, Adachi T,
Sasaki Y. Synthesis and opioid activities of
[D-Leu-8]Dynorphin(l-8) analogs containing a reduced
peptide bond, psi(CH2-NH). Chem Pharm Bull (Tokyo).
1995, 43(9), 1547-50)ether bond : CH2O; (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 contain gamma-turn mimetics or a
rsi[CH(2)O] isostere. J Med Chem. 2002, 45(12), 2501-1
1) hydroxy ethylene CHOHCH2- and ketomethylene COCH2;
(Harbeson SL, Rich DH. Inhibition of aminopeptidases
by peptides containing ketomethylene and
hydroxyethylene amide bond replacements. J Med Chem.
1989, 32(6), 1378-92) urea NHCONH; (Dales NA, Bohacek
RS, Satyshur KA, Rich DH. Design and synthesis of
unsymmetrical peptidyl urea inhibitors of aspartic
peptidases Org Lett. 2001, 3(15), 2313-6) The amino
acid may be a L- or D- isomer and may have a naturally
occurring side chain or a non-naturally occurring side
chain. The amino acid may also be further substituted
in the a-position or the b-position with a group
selected from-C r CI2alkyl, -C2-C6alkenyl,
-C2-C6alkynyl, -(CH2)nCORa, -(CH2)nRb, -PO3H,
-(CH2)nheterocyclyl or -(CH2)naryl where Ra is -OH,
-NH2, -NHCr C6alkyl, -OCr CI2alkyl or -Cr Ci2alkyl and
Rb is -OH, -SH, -SCr C6alkyl, -OCr Ci2alkyl,
-C3-C6cycloalkyl, -C3-C6cycloalkenyl, -NH2, -NHCr
C6alkyl or -NHC(C=NH)NH 2, n is 0 or an integer from 1
to 6 and where each alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, aryl or heterocyclyl group
may be substituted with one or more groups selected
from -OH, -NH2, -NHCr C6alkyl, -OCr C12alkyl, -SH,
-SCr C6alkyl, -CO2H, -CO2Cr C6alkyl, -CONH2 or
-CONHCrQalkyl. The term "a-amino acid" as used herein,
refers to a compound having an amino group and a
carboxyl group in which the amino group and the
carboxyl group are separated by a single carbon atom,
the a-carbon atom. An a-amino acid includes naturally
occurring and non-naturally occurring L-amino acids
and their D-isomers and derivatives thereof such as
salts or derivatives where functional groups are
protected by suitable protecting groups. The a-amino
acid may also be further substituted in the a-position
with a group selected from -Cr Ci2alkyl,
-C2-C10alkenyl, -C2-C12alkynyl, -(CH2)nCORb -(CH2)nR2,
-PO3H, -(CH2)nheterocyclyl or -(CH2)naryl where Ri is
-OH, -NH2, -NHCr Ci2alkyl, -OCr Ci2alkyl or Cr
Ci2alkyl and R2 is -OH, -SH, -SCr C6alkyl, -OCr
C12alkyl, -C3-C6cycloalkyl, -C3-C6cycloalkenyl, -NH2,
-NHCr C3alkyl or -NHC(C=NH)NH 2, n is Oor an integer
from 1 to 10 and where each alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, aryl or heterocyclyl group
may be substituted with one or more groups selected
from -OH, -NH2, -NHCr C6alkyl, -OCr C12alkyl, -SH,
-SCr C6alkyl, -CO2H, -CO2Cr C6alkyl, -CONH2 or
-CONHCi-C 6alkyl. As used herein, the term "b-amino
acid" refers to an amino acid that differs from an
a-amino acid in that there are two (2) carbon atoms
separating the carboxyl terminus and the amino
terminus. As such, b-amino acids with a specific side
chain can exist as the R or S enantiomers at either of
the a (C2) carbon or the b (C3) carbon, resulting in a
total of 4 possible isomers for any given side chain.
The side chains may be the same as those of naturally
occurring a-amino acids or may be the side chains of
non-naturally occurring amino acids.Furthermore, the
b-amino acids may have mono-, di-, tri- or
tetra-substitution at the C2 and C3 carbon atoms.
Mono-substitution may be at the C2 or C3 carbon atom.
Di-substitution includes two substituents at the C2
carbon atom, two substituents at the C3 carbon atom or
one substituent at each of the C2 and C3 carbon atoms.
Tri-substitution includes two substituents at the C2
carbon atom and one substituent at the C3 carbon atom
or two substituents at the C3 carbon atom and one
substituent at the C2 carbon atom. Tetra-substitution
provides for two substituents at the C2 carbon atom
and two substituents at the C3 carbon atom. Suitable
substituents include -Cr Ci2alkyl, -C2-C6alkenyl,
-C2-C6alkynyl, -(CH2)nCORa, -(CH2)nRb, -PO3H,
-(CH2)aheterocyclyl or -(CH2)naryl where Ra is -OH,
-NH2, -NHCr C6alkyl, -OCr Ci2alkyl or -Cr Ci2alkyl and
Rb is -OH, -SH, -SCr C6alkyl, -OCr Ci2alkyl,
-C3-C6cycloalkyl, -C3-C6cycloalkenyl, -NH2, -NHCr
C6alkyl or -NHC(C=NH)NH2, n is Oor an integer from 1
to 6 and where each alkyl, alkenyl, alkynyl
cycloalkyl, cycloalkenyl, aryl or heterocyclyl group
may be substituted with one or more groups selected
from -OH, -NH2, -NHCr C6alkyl, -OCr C12alkyl, -SH,
-SCr C6alkyl, -CO2H, -CO2Cr C6alkyl, -CONH2 or
-CONHCi-Cealkyl. The term "non-naturally occurring
amino acid" as used herein, refers to amino acids
having a side chain that does not occur in the
naturally occurring L-oc-amino acids. Examples of
non-natural amino acids and derivatives include, but
are not limited to, use of norleucine, 4-amino butyric
acid, 4-amino-3-hydroxy-5- rhenylpentanoic acid,
6-aminohexanoic acid, t-butylglycine, norvaline,
phenylglycine, ornithine, sarcosine,
4-amino-3-hydroxy-6-methylheptanoic acid, 2-thienyl
alanine and/or D-isomers of amino acids. The term
"basic amino acid" includes any amino acid having a
side chain that can act as a base and generally
includes amino acids having a side chain bearing one
or more nitrogen atoms. Included within the definition
are the naturally occurring basic L-amino acids
lysine, arginine, and histidine and their D-isomers.
Further included are the L- and D- forms of ornithine;
2-,3- and 4- amidinophenylglycine; 2,3, and 4
amidinophenylalanine; 2-, 3- and
4-guanidinorhenylglycine; pyridylalanine; cysteic- and
homocysteic acid-S-(aminoiminomethyl) amides; and
amidinopiperidinylalanine. Preferably, the side-chain
comprises an amino group (NH2) or an amino group
substituted on the nitrogen atom with up to two
substituents. Examples of optional substituents
include Cr Ci2alkyl,C3-C7cycloalkyl, C6-C10aryl,
benzyl, and suitable nitrogen protecting groups (see
"Protective Groups in Organic Synthesis" Theodora
Greene and Peter Wuts, third edition, Wiley
Interscience, 1999). Preferably, the amino group is
capable of carrying a positive charge at physiological
pH. In a preferred form of the invention, the side
chain comprises a substituent selected from a group
consisting of: -N(R 1O)2, -N(R 1Q)-COR11,
-NR10CX=NR10)N(R 1O)2, -C(=NR 10)N(R 10)2,
-NR10C(=O)N(R 10)2, -N=NC(=NR 10)N(R 10 )2,
NR10NR10C(=O)NHN(R 10)2, -NR10CC=NHN(R 1O)2 wherein
each R10 is independently selected from hydrogen and
CrCealkyl and Rl 1 is selected from hydrogen, hydroxy,
Cr C12alkyl, Q-Cgalkoxy and NR10 ; and 3-8-membered
N-containing heterocyclic group such as piperidinyl,
pyrollodinyl, imidazolinyl, pyrazolidinyl or
piperazinyl, wherein the 3-8-membered N-containing
heterocyclic group can be attached via a nitrogen or
carbon atom. Preferred substituents include optionally
substituted guanidine [-NHC(=NH)NH 2], amidino
[-C(=NH)NH 2], ureido [-NHC(=O)NH 2], carbazono
[-N=NC(=)NHNH 2], carbazido [-NHNHC(=O)NHNH 2] and
semicarbazido [-NHC(=O)NHNH 2] and amino ([NH2]. The
compounds of the present invention include binaphthyl
derivatives. Substituted binaphthyl derivatives are
chiral compounds. The present invention encompassed
both enantiomeric forms. Preferably, when the compound
of the present invention is a 2,2'-binapthyl
derivative then the binapthyl group is in the S
configuration. The term "pharmaceutically acceptable
derivative" may include any pharmaceutically
acceptable salt, hydrate or prodrug, or any other
compound which upon administration to a subject, is
capable of providing (directly or indirectly) a
compound of the present invention or a
pharmaceutically active metabolite or residue thereof.
The salts of the compound of formulae (I) to (FV) are
preferably pharmaceutically acceptable, but it will be
appreciated that non-pharmaceutically acceptable salts
also fall within the scope of the present invention,
since these are useful as intermediates in the
preparation of pharmaceutically acceptable salts.
Suitable pharmaceutically acceptable salts include,
but are not limited to, salts of pharmaceutically
acceptable inorganic acids such as hydrochloric,
sulphuric, phosphoric, nitric, carbonic, boric,
sulfamic, and hydrobromic acids, or salts of
pharmaceutically acceptable organic acids such as
acetic, propionic, butyric, tartaric, maleic,
hydroxymaleic, fumaric, malic, citric, lactic, mucic,
gluconic, benzoic, succinic, oxalic, phenylacetic,
methanesulphonic, toluenesulphonic, benzenesulphonic,
salicylic, sulphanilic, aspartic, glutamic, edetic,
stearic, palmitic, oleic, lauric, pantothenic, tannic,
ascorbic and valeric acids. Base salts include, but
are not limited to, those formed with pharmaceutically
acceptable cations, such as sodium, potassium,
lithium, calcium, magnesium, zinc, ammonium,
alkylammonium such as salts formed from triethylamine,
alkoxyammonium such as those formed with ethanolamine
and salts formed from ethylenediamme, choline or amino
acids such as arginine, lysine or histidine. General
information on types of pharmaceutically acceptable
salts and 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 , 1st 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 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
carbamate, which is capable of being converted in vivo
back to a hydroxy group. A prodrug may include
modifications of one or more of the functional groups
of a compound of formula (1). In particular, compounds
of formula I having free amino, amido, hydroxy or
carboxylic groups can be converted into prodrugs.
Prodrugs include compounds wherein an amino acid
residue, or a polypeptide chain of two or more (eg,
two, three or four) amino acid residues which are
covalently joined through peptide bonds to free amino,
hydroxy and carboxylic acid groups of compounds of
formula I. The amino acid residues include the 20
naturally occurring amino acids commonly designated by
three letter symbols and also include,
4-hydroxyproline, hydroxylysine, demosine,
isodemosine, 3-methylhistidine, norvlin, beta-alanine,
gamma-aminobutyric acid, citrulline, homocysteine,
homoserine, ornithine and methioine sulfone. Prodrugs
also include compounds wherein carbonates, carbamates,
amides and alkyl esters which are covalently bonded to
the above substituents of formula I through the
carbonyl carbon prodrug sidechain. Prodrugs also
include phosphate derivatives of compounds of the
present invention (such as acids, salts of acids, or
esters) joined through a phosphorus-oxygen bond to a
free hydroxyl of the compoundl. It will also be
recognised that the compounds of the first to fifth
aspects may possess asymmetric centres and are
therefore capable of existing in more than one
stereoisomeric form. The invention thus also relates
to compounds in substantially pure isomeric form at
one or more asymmetric centres eg., greater than about
90% ee, such as about 95% or 97% ee or greater than
99% ee, as well as mixtures, including racemic
mixtures, thereof. Such isomers may be prepared by
asymmetric synthesis, for example using chiral
intermediates, or by chiral resolution. 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
pharmaceutically acceptable carriers or adjuvants. The
compositions of the present invention may contain
other therapeutic agents as described below, and may
be formulated, for example, by employing conventional
solid or liquid vehicles or diluents, as well as
pharmaceutical additives of a type appropriate to the
mode of desired administration (for example,
excipients, binders, preservatives, stabilizers,
flavors, etc.) according to techniques such as those
well known in the art of pharmaceutical formulation.
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. Yet another aspect of the present invention
provides a use of a compound of the first to fifth
aspects in the preparation of a medicament for
treating or preventing bacterial infection. They are
particularly useful for treating infections caused by
Gram positive bacteria such as enterococcus faecium,
Staphylococcus aureus, Staphylococcus epidermis,
Klebsiella pneumoniae, Streptococcus pneumoniae,
including multi-resistant strains such as vancomycin
resistant Staphylococcus aureus and
methicillin-resistant Staphylococcus
aureus.Accordingly the invention provides the use of a
compound of the first to fifth aspects for treatment
or prophylaxis of bacterial infections and provides
method comprising of administering an suitable amount
of a compound according to one of the first to fifth
aspects. 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 1 mg to 1 g per kg of body weight per
dosage, such as is in the range of 1mg to 1 g per kg
of body weight per dosage. In one embodiment, the
dosage is in the range of 1mg to 500 mg per kg of body
weight per dosage. In another embodiment, the dosage
is in the range of 1mg to 250 mg per kg of body weight
per dosage. In yet another preferred embodiment, the
dosage is in the range of 1mg to 100 mg per kg of body
weight per dosage, such as up to 50 mg per kg of body
weight per dosage. In yet another embodiment, the
dosage is in the range of lmg to lmg per kg of body
weight per dosage. Suitable dosage amounts and dosing
regimens can be determined by the attending physician
and may depend on the severity of the condition as
well as the general age, health and weight of the
subject. The active ingredient may be administered in
a single dose or a series of doses. While it is
possible for the active ingredient to be administered
alone, it is preferable to present it as a
composition, preferably as a pharmaceutical
formulation. This invention thus further provides
pharmaceutical formulation comprising a compound of
the invention or a pharmaceutically acceptable salt or
derivative thereof together with one or more
pharmaceutically acceptable carriers thereof and,
optionally, other therapeutic and/or prophylactic
ingredients. The carriers(s) must be "acceptable' in
the sense of being compatible with other ingredients
of the formulation and not deleterious to the
recipient thereof. Pharmaceutical formulations include
those for oral, rectal, nasal, topical (including
buccal and sub-lingual), vaginal or parenteral
(including intramuscular, sub-cutaneous and
intravenous) administration or in a form suitable for
administration by inhalation or insufflation. The
compounds of the invention, together with a
conventional adjuvant, carrier or diluent, may thus be
placed into the form of pharmaceutical 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. 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, 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 over any one of these periods. A
therapeutic, or treatment, effective amount is an
amount of the compound which, when administered
according to a desired dosing regimen, is sufficient
to at least partially attain the desired therapeutic
effect, or delay the onset of, or inhibit the
progression of or halt or partially or fully reverse
the onset or progression of the bacterial infection. A
prevention effective amount is an amount of compound
which when administered according to the desired
dosing regimen is sufficient to at least partially
prevent or delay the onset of a particular disease or
condition. The term "composition" as used herein is
intended to encompass a product comprising the
specified ingredients in the specified amounts, as
well as any product which results, directly or
indirectly, from combination of the specified
ingredients in the specified amounts. By
"pharmaceutically acceptable" it is meant the carrier,
diluent or excipient must be compatible with the other
ingredients of the formulation and not deleterious to
the recipient thereof. The terms "administration of
and or "administering a" compound should be understood
to mean providing a compound of the invention to the
individual in need of treatment. The pharmaceutical
compositions for the administration of the compounds
of this invention may conveniently be presented in
dosage unit form and may be prepared by any of the
methods well known in the art of pharmacy. AU methods
include the step of bringing the active ingredient
into association with the carrier which constitutes
one or more accessory ingredients. In general, the
pharmaceutical compositions are prepared by uniformly
and intimately bringing the active ingredient into
association with a liquid carrier or a finely divided
solid carrier or both, and then, if necessary, shaping
the product into the desired formulation. In the
pharmaceutical composition the active object compound
is included in an amount sufficient to produce the
desired effect upon the process or condition of
diseases. As used herein, the term "composition" is
intended to encompass a product comprising the
specified ingredients in the specified amounts, as
well as any product which results, directly or
indirectly, from combination of the specified
ingredients in the specified amounts. The
pharmaceutical compositions may be in the form of a
sterile injectable aqueous or oleagenous suspension.
This suspension may be formulated according to the
known art using those suitable dispersing or wetting
agents and suspending agents which have been mentioned
above. The sterile injectable preparation may also be
a sterile 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. 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
to achieve therapeutic efficacy with lower dosages of
each agent, thus reducing the potential for adverse
side effects. When other therapeutic agents are
employed in combination with the compounds of the
present invention they may be used for example in
amounts as noted in the Physician Desk Reference (PDR)
or as otherwise determined by one of ordinary skill in
the art. In addition to the antibacterial properties
of compounds of the present invention, the present
inventors have also found that compounds of the
present invention are also effective in treating HIV.
Accordingly, in an eighth aspect the present invention
provides a method for treatment or prophylaxis of HTV
in a subject comprising administering to said subject
an effective amount of a compound according to any one
of the first to fourth aspects, a salt or a
pharmaceutically acceptable derivative thereof.
Preferably, the compound is selected from one or more
of the following compounds of Example 2: 78, 81, 88,
89, 165, 166, 167, 168, 83, 119, 164, 163, 158. In
order that the nature of the present invention may be
more clearly understood, preferred forms thereof will
now be described with reference to the following
non-limiting examples. EXPERIMENTAL Compounds of
Formulae (I) to (III) may be prepared using the
methods depicted or described herein or known in the
art for the preparation of compounds of analogous
structure. It will be understood that minor
modifications to methods described herein or known in
the art may be required to synthesise particular
compounds of Formula (1). General synthetic procedures
applicable to the synthesis of compounds may be found
in standard references such as Comprehensive Organic
Transformations, R. C. Larock, 1989, VCH Publishers,
Advanced Organic Chemistry, J. March, 4th edition,
1992, Wiley InterScience, Amino Acid and Peptide
Synthesis, J.Jones, (Oxford Chemistry Primers) 2nd
edition 2002, Oxford university press, The practice of
peptide synthesis, 2003, 2nd edition, M. Bodansky and
A. Bodansky, Springer-Verlag, New York and references
therein. It will also be recognised that certain
reactive groups may require protection and
deprotection during the synthetic process. Suitable
protecting and deprotecting methods for reactive
functional groups are known in the art for example in
Protective Groups in Organic Synthesis, T.W. Greene
&P. Wutz, John Wiley & Son, 3rd Edition, 1999.
Compounds of formula (I) as described above, may be
prepared by reacting a compound of formula (A):wherein
X is OH or an activating group; with a compound of
formula (B) under appropriate conditions. B 



wherein B, R1, Ar Ar2, V, Qi, Ch, Si, Ai, S2, A2, S3,
T are as defined in formula (I). Conveniently the
reaction between compounds formulae (A) and (B) is
based upon forming an amide bond and may be conducted
using approaches routinely used in peptide synthesis.
For example, the coupling reaction of an amine with a
carboxylic acid (X=OH) or an activated carbonyl carbon
such as an acyl chloride , acyl azide ,
acylsuccinimide or an anhydride (X= Cl, N3,
O-succinimde, OC(O)R). Compounds of the formula (A)
may be conveniently prepared from an aromatic or
heteroaromatic ring system carrying any of; desired
substituents functional groups which may be converted
into desired substituents using conventional
approaches known to those skilled in the art; or
appropriately activated positions on the nucleus of
the ring system such that desired substituents may be
placed on the ring system using conventional
approaches known to those skilled in the art. In
addition the ring system ATi-Ar2 includes a position
that may be converted into the group BRl. 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 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 activatedcarbonyl group. Preferably
compound (B) may have a protecting group on the amino
terminus of Sl or S2 which is removed once the group
S1A1S2A2S3T has been formed to allow coupling of Sl 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. Suitable aromatic or
heteraromatic ring systems may be commercially
available or be readily prepared from commercially
available ring systems or ring system precursors. The
compounds of the present invention may be prepared
according to the general procedure of Scheme 1.
Although this process is illustrated using specific
reagents and compounds, it will be appreciated by one
of skill in the art that suitable analogous reagents
may be used to prepare analogous products, as
depicted, for example, in scheme 1. As would be
understood by persons skilled in the art compounds of
formulae II and III can be prepared by similar methods
(after appropriate modification) to those used to
produce compounds of formula I. Example 1 Preparation
and Biological Activity of Compounds according to the
Present Invention General Synthetic Procedures
Protocol 1: Peptide Coupling To a stirred solution of
an acid (1 equiv.) and an amine (1 equiv.) in dry
acetonitrile or DMF (5-10 mis) was added EDCI (1.2
equiv.) and HObt (1.2 equiv.). If the amine was a HCl
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: iV-Fmoc Deprotection
To a stirring solution of the Fmoc-protected peptide
in dry acetonitrile (5-10 mis) 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: iV-Boc &PMC/PBF Deprotection To a stirring solution
of the protected peptide in DCM (2 mis) was added TFA
(2 mis). The reaction mixture was stirred at room
temperature for three hours before the solvent was
removed. After triturating twice more with DCM (2
mis), the residue was taken up in DCM (2 ml) and
treated with a HCl/ether solution (2 ml, IM), stirred
for a minute and evaporated to dryness. This treatment
with HCl 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 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 O0C under a nitrogen atmosphere was 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. 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) 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 were recorded in the
specified deuterated solvent, and referenced to the
residual non-deuterated solvent signal. Chemical
shifts (d) 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 F254 precoated 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 compounds were judged to
be of greater than 95% purity based upon 1H NMR and
TLC analysis. Starting materials and reagents were
purchased from Sigma-Aldrich Pty Ltd or Auspep Pty Ltd
and were used as received.General Synthetic Scheme
(Example - Compound 1)Compounds of Formula I Synthesis
of Compound 1 Ki) To a solution of
l,l'-binaphth-2,2'-diol (1 g, 3.49 mmol) in dry
acetone (100 ml) was added anhydrous potassium
carbonate (5g). A solution of l-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 1:1 DCM/Hexane as the
eluant affords the desired product l(i) as a yellow
oil (705 mg, 57%). Rf = 0.64 (1:1 hexane/DCM).
Starting diol was also recovered (357 mg, 36%)
indicating the reaction had not gone to completion. 1H
NMR (300 MHz, CDCl3) d 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, IH; 7.25, m, 7H; 7.42,
d, J = 9.1 Hz, IH; 7.84, d, J = 7.8 Hz, IH; 7.87, d, J
= 8.7 Hz, IH; 7.99, d, / = 9.0, Hz, IH. l(ii) To l(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 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 (MgSO4) and evaporated to dryness to yield the
product l(ii) as a yellow oil (325 mg, 53%). Starting
material was also recovered (135 mg, 25%) indicating
the reaction had not gone to completion. 1H NMR
(300MHz, CDCl3) d 0.54, d, = 6.5 Hz, 3H; 0.64, d, / =
6.5 Hz, 3H; 1.19, m, IH; 1.30, m, 2H; 3.94, m, IH; 4.
13, m, IH; 4.57, ABq, J = 16.8 Hz, IH; 4.69, ABq, J =
16.8 Hz, IH; 7.26, m, 4H; 7.37, m, 3H; 7.48, d, J =8.8
Hz, IH; 7.90, d, J = 8.2 Hz, 2H; 7.97, d, J = 8.8 Hz,
IH; 8.00, d, = 8.8, Hz, IH; 8.06, br s, COOH. MS (EI
+ve)414 (100%) [M+H]+. l(iii) 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 l(iii) as an off white solid (512 mg,
62%). Rf = 0.78 (5%MeOH/DCM), staining with Mo dip. 1H
NMR (300 MHz, CDCl3) d 0.91, d, J = 6.5 Hz, 6H; 1.44,
m, 2H; 1.45, s, 9H; 1.66, m, IH; 4.36, m, IH; 5.08,
ABq, J = 12.3 Hz, IH; 5.17, ABq, J = 12.3 Hz, IH;
5.27, d, J = 8.4 Hz, NH; 7.31, m, 5H. MS (ES +ve) m/z
322 (100%) [M+H]+. To l(iii) (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 bicarbonate solution
until the washings were basic. The organic layer was
then dried (MgSO4) and evaporated to dryness to yield
the desired product l(iv) as a colourless oil (172 mg,
49%). Rf = 0.37 (5% MeOH/DCM), staining with Mo dip.
1H NMR (300 MHz, CDCl3) d 0.88, , J = 6.4 Hz, 3H;
0.90, , J = 6.4 Hz, 3H; 1.43, m, 2H; 1.54, m, IH;
1.72, m, IH; 1.74, m, NH2; 3.48, m, IH; 5.12, s, 2H;
7.32, m, 5H. MS (ES +ve) m/z 222 (100%) [M+H]+. l(v)
This compound was prepared via Protocol 1 using l(iv)
(160 mg, 0.723 mmol) and Fmoc-(D)-arg(Pmc)-OH (662.8
mg, 1.00 mmol) to yield the desired product l(v) as an
off white solid (460 mg, 73%).1H NMR (300 MHz, CDCl3)
d 0.81, ra, 6H; 1.21, s, 6H; 1.58, m, 5H; 1.67, m, 3H;
1.85, m, IH; 2.04, s, 3H; 2.49, m, 2H; 2.54, s, 3H;
2.58, s, 3H; 3.21, m, 2H; 4.04, m, IH; 4.23, m, 3H;
4.52, m, IH; 5.02, ABq, J = 12.3 Hz, IH; 5.08, ABq, J
= 12.3 Hz, IH; 6.22, br s, NH; 6.36, bs , NH; 7.25, m,
9H; 7.50, d, J = 7.3 Hz, 2H; 7.69, d, J = 7.3 Hz, 2H.
MS (ES +ve) m/z 888 (100%) [M+Na]+ ; 866 (10) [M+H]+.
l(vi) This compound was prepared via Protocol 2, using
l(v) (450 mg, 0.520 mmol) to yield the desired product
l(vi) as an off white solid (244 mg, 73%). Rf = 0.07
(5% MeOH/DCM). 1H NMR (300 MHz, CDCl3) d 0.88, m, 6H;
1.28, s, 6H; 1.57, m, 5H; 1.77, m, 2H; 1.86, m, 2H;
2.08, s, 3H; 2.54, s, 3H; 2.58, s, 3H; 2.60, m, 2H;
3.14, m, 2H; 3.38, m, IH; 4.51, m, IH; 5.05, ABq, =
12.3 Hz, IH; 5.13, ABq, = 12.3 Hz, IH; 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]+. Kvii) This compound
was prepared via Protocol 1, using l(vi) (240 mg,
0.373 mmol) and Fmoc-(>)-rys(BOC)-OH (187 mg, 0.4
mmol) to yield the desired product l(vii) as an off
white solid (336 mg, 82%). Rf = 0.28 (5% MeOH/DCM).
1HNMR (300 MHz, CDCl3) d 0.83, m, 6H; 1.17, m, 2H;
1.18, s, 6H; 1.40, s, 9H; 1.40, m, 2H; 1.60, m, HH;
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, IH; 4.18, m, 3H,
4.52, m, IH; 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 1116 (80%) [M+Na]+; 1094 (100)
[M+H]+.l(viii) This compound was prepared via Protocol
2, using l(vii) (330 mg, 0.302 mmol) to yield the
desired product l(viii) as an off white solid (239 mg,
91%). Rf = baseline (5% MeOH/ DCM). 1HNMR (300 MHz,
CDCl3) d 0.82, d, J = 5.8 Hz, 3H; 0.84, d, J = 5.8 Hz,
3H; 1.23, m, 2H; 1.27, s, 6H; 1.38, s, 9H; 1.40, m,
2H; 1.60, m, HH; 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,
IH; 4.52, m, 2H; 4.92, m, NH; 5.03, ABq, J = 12.3 Hz,
IH; 5.09, ABq, = 12.3 Hz, IH; 6.39, br s, NH; 7.28, m,
5H; 7.58, d, J = 7.9 Hz, NH; 7.95, ,J= 7.3 Hz, NH. MS
(ES +ve) m/z 872 (100%) [M+H]+. l(ix) This compound
was prepared via Protocol 1, using l(ii) (50 mg, 0.121
mmol) and l(viii) (110 mg, 0.126 mmol) to yield the
product l(ix) as a white solid ( 114 mg, 74%). Rf =
0.16 (5% MeOH/ DCM). 1H NMR (300 MHz, CDCl3) d 0.46,
d, = 6.2 Hz, 3H; 0.52, , 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, 2H; 3.86, m, IH;
4.04, m, 2H; 4.48, m, 4H; 4.82, m, NH; 5.07, ABq, =
12.6 Hz, IH; 5.16, ABq, J = 12.6 Hz, IH; 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]+.Compound 1 This
compound was prepared via Protocol 3, using l(ix) (104
mg, 0.082 mmol) to yield the desired compound 1 as a
white solid (78 mg, 98%). 1H NMR (300 MHz, CD3OD) d
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, 1OH; 2.69, m, 2H;
3.05, m, 2H; 3.82, m, IH; 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, IH; 7.42, d, J = 9.1 Hz, IH;
7.85, m, 4H. MS (ES +ve) m/z 902 (10%) [M+H]+; 452
(100) [M+H]2+. Synthesis of Compound 2 2(9 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 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%). Rf = 0.38 (DCM) staining with Mo dip.
1H NMR (300 MHz, CDCl 3) d 0.84, d, J = 7.0 Hz, 3H;
0.93, , J = 7.0 Hz, 3H; 1.43, s, 9H; 2.14, m, IH;
4.27, dd, J1 = 9.1 Hz, J2 = 4.7 Hz, IH; 5.05, obscured
d, NH; 5.07, ABq, J = 12.3 Hz, IH; 5.20, ABq, J = 12.3
Hz, IH; 7.34, m, 5H. MS (ES +ve) m/z 308 (60%)
[MH-H]+; 208 (100) [M+H-Boc] +. 2(ii) 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%).1H NMR (300 MHz, CDCl3) d 1.06, m, 6H;
2.44, m, IH; 4.09, m, IH; 5.13, ABq, J = 12.0 Hz, IH;
5.26, ABq, = 12.0 Hz, IH; 7.32, m, 5H; 8.51, br s, NH3
+. 2(Si) This compound was prepared via Protocol 1
using 2(M) (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%). Rf = 0.40 (5% MeOHTDCM). 1H NMR (300 MHz, CDCl3)
d 0.79, d, = 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, IH;
2.04, s, 3H; 2.11, m, IH; 2.52, m, 2H; 2.53, s, 3H;
2.56, s, 3H; 3.20, m, 2H; 4.05, m, IH; 4.25, m, 3H;
4.45, dd, J1 = 8.5 Hz, J2 = 5.6 Hz, IH; 5.00, ABq, J =
12.3 Hz, IH; 5.10, ABq, J = 12.3 Hz, IH; 6.27, m, NH;
7.21, m, 2H; 7.26, m, 5H; 7.31, m, 2H; 7.50, , J = 7.3
Hz, 2H; 7.69, d, = 7.6 Hz, 2H. MS (ES +ve) m/z 852
(100%) [M+H]+. 2(iv) This compound was prepared via
Protocol 2, using 2(iii) (604 mg, 0.709 mmol) to yield
the desired product 2(iv) as a colourless oil (361 mg,
81%). Rf = baseline (5% MeOH/DCM). 1H NMR (300 MHz,
CDCl3) d 0.85, d, / = 7.0 Hz, 3H; 0.88, d, J = 7.0 Hz,
3H; 1.28, s, 6H; 1.53, m, 3H; 1.77, m, 3HZNH2; 2.08,
s, 3H; 2.17, m, IH; 2.53, s, 3H; 2.55, s, 3H; 2.59, m,
2H; 3.13, m, 2H; 3.38, m, IH; 4.40, dd, J1 = 8.5 Hz,
J2 = 5.3 Hz, IH; 5.15, ABq, J = 12.3 Hz, IH; 5.15,
ABq, = 12.3 Hz, IH; 6.38, br s, NH; 7.30, m, 5H; 7.87,
d, J = 8.5 Hz, NH. MS (ES +ve) m/z 630 (100%)
[M+H]+.2(v) This compound was prepared via Protocol 1,
using 2(iv) (350 mg, 0.556 mmol) and
Fmoc-(Z3)-lys(BOC)-OH (260 mg, 0.555 mmol) to yield
the desired product 2(v) as an off white solid (592mg,
99%). Rf = 0.25 (5% MeOH/DCM). 1H NMR (300 MHz, CDCl3)
d 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, IH; 2.05, s, 3H;
2.18, m, IH; 2.52, m, 2H; 2.54, s, 3H; 2.57, s, 3H;
3.03, m, 2H; 3.19, m, 2H; 4.01, m, IH; 4.28, m, 3H;
4.52, m, IH; 4.61, m, IH; 4.98, ABq, J = 12.3 Hz, IH;
5.04, m, NH; 5.12, ABq, 12.3 Hz, IH; 6.48, br m, NH;
7.27, m, 7H; 7.33, m, 2H; 7.45, d, = 8.2 Hz, NH; 7.55,
m, 2H; 7.70, d, = 7.0 Hz, 2H; 7.89, m, NH. MS (ES +ve)
m/z 1080 (20%) [M+H]+; 559.8 (100) [M+H+K]2+. 2(vi)
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%). Rf =
baseline (5% MeOH/ DCM). 1H NMR (300 MHz, CDCl3) d
0.82, d, 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; 1.52, m, 2H;
1.69, m, 2H; 1.76, dist t, 2H; 1.85, m, 2H; 2.07, s,
3H; 2.12, m, IH; 2.52, s, 3H; 2.54, s, 3H; 2.58, m,
2H; 3.01, m, 2H; 3.18, m, 2H; 3.30, m, IH; 4.46, m,
IH; 4.61, m, NH; 5.02, ABq, 12.3 Hz, IH; 5.12, ABq, /
= 12.3 Hz, IH; 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]+.2(vii) This compound was prepared
via Protocol 1, using l(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%). Rf = 0.1 1 (5%
MeOH/DCM). 1H NMR (300 MHz, CDCl3) d 0.48, , J = 6.4
Hz, 3H; 0.53, , 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, IH; 1.76, dist t, 2H; 1.85, m, IH; 2.08, s,
3H; 2.20, m, IH; 2.54, s, 3H; 2.56, s, 3H; 2.58, m,
2H; 2.89, m, 2H; 3.14, m, 2H; 3.87, m, IH; 4.06, m,
2H; 4.45, m, 4H; 4.82, m, NH; 5.08, ABq, J = 12.3 Hz,
IH; 5.19, ABq, J = 12.3 Hz, IH; 6.22, m, NH; 7.13, m,
2H; 7.25, m, 2H; 7.35, m, 8H; 7.46, d, J = 9.1 Hz, IH;
7.83, d, J = 7.6 Hz, IH; 7.85, d, J = 7.9 Hz, IH;
7.93, d, J = 8.8 Hz, IH; 7.94, d, J = 9.1 Hz, IH. MS
(ES +ve) m/z 1255 (100%) [M+H]+. Compound 2 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%). 1H NMR (300 MHz, CD3OD) d 0.51, d,
J = 6.5 Hz, 3H; 0.56, d, J = 6.5 Hz, 3H; 0.92, d, =
6.7 Hz, 6H; 0.94, m, IH; 1.18, m, 3H; 1.61, m, 6H;
2.18, m, IH; 2.79, m, 2H; 3.16, m, 2H; 3.94, m, IH;
4.10, m, 2H; 4.48, m, 4H; 5.13, ABq, J = 12.3 Hz, IH;
5.20, ABq, / = 12.3 Hz, IH; 7.06, m, 2H; 7.20, dist t,
2H; 7.35, m, 7H; 7.46, , J = 8.8 Hz, IH; 7.55, d, =
9.1 Hz, IH; 7.89, d, = 7.9 Hz, IH; 7.91, d, J = 8.2
Hz, IH; 8.00, d, / = 9.1 Hz, 2H. MS (ES +ve) m/z 888
(10%) [MH-H]+; 445 (100) [M+2H]2+.Synthesis of
Compound 3 3(i) To BOC-(L)-IIe-OH (200 mg, 0.86 mmol)
and potassium carbonate (300 mg, 2.16 mmol) in acetone
(20 ml) was 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 oil
(253 mg, 91%). Rf = 0.28 (DCM) using Mo stain. 1HNMR
(300 MHz, CDCl3) d 0.88, m, 6H; 1.12, m, IH; 1.38, m,
IH; 1.43, s, 9H; 1.86, m, IH; 4.31, m, IH; 5.05, m,
NH; 5.10, ABq, 7 = 12.3 Hz, IH; 5.20, ABq, = 12.3 Hz,
IH; 7.33, m, 5H. 3(ii) 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%). 1H NMR (300 MHz,
CDCl3) d 0.90, t, J = 7.1 Hz, 3H; 1.03, d, J = 6.8 Hz,
3H; 1.43, m, 2H; 2.16, m, IH; 4.14, m, IH; 5.13, ABq,
J = 12.0 Hz, IH; 5.26, ABq, J = 12.0 Hz, IH; 7.33, m,
5H, 8.62, br s, NH3 +. 3(i) This compound was prepared
via Protocol 1 using 3(ii) (173 mg, 0.778 mmol) and
Fmoc-(D)-arg(Pmc)-OH (520 mg, 0.785 mmol) to yield the
desired product 3(iii) as an off white solid (452 mg,
79%). Rf = 0.40 (5% MeOH/DCM). 1H NMR (300 MHz, CDCl3)
d 0.75, m, 6H; 1.11, m, IH; 1.23, s, 6H; 1.30, m, IH;
1.60, m, 2H; 1.70, distt, 2H; 1.86, 



m, 2H; 1.99, m, IH; 2.05, s, 3H; 2.50, m, 2H; 2.53, s,
3H; 2.56, s, 3H; 3.20, m, 2H; 4.06, dist t, IH; 4.25,
m, 3H; 4.50, dd, J1 = 8.3 Hz, J2 = 5.3 Hz, IH; 5.01,
ABq, = 12.0 Hz, IH; 5.12, ABq, J = 12.3 Hz, IH; 6.13,
br s, NH;6.27, s, 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. MS (ES +ve) m/z 866
(100%) [M+H]+. 3(iv) 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%). Rf = baseline (5% MeOH/DCM). 1H NMR (300 MHz,
CDCl3) d 0.85, m, 6H; 1.13, m, IH; 1.28, s, 6H; 1.34,
m, IH; 1.54, m, 3H; 1.66, m, IH; 1.77, dist t, 2H;
1.90, m, IH; 2.08, s, 3H; 2.54, s, 3H; 2.56, s, 3H;
2.60, dist t, 2H; 3.13, m, 2H; 3.37, m, IH; 4.45, dd,
J1 = 8.5 Hz, J2 = 5.3 Hz, IH; 5.04, ABq, = 12.3 Hz,
IH; 5.16, ABq, J = 12.3 Hz, IH; 6.31, br s, NH; 6.38,
br s, NH; 7.30, m, 5H; 7.87, d, J = 8.5 Hz, NH. MS (ES
+ve) m/z 644 (100%) [M+H]+. 3(v) This compound was
prepared via Protocol 1, using 3(iv) (300 mg, 0.466
mmol) and Fmoc-())-lys(BOC)-OH (218 mg, 0.465 mmol) to
yield the desired product 3(v) as an off white solid
(388 mg, 76%). Rf = 0.25 (5% MeOH/DCM). 1H NMR (300
MHz, CDCl3) d 0.83, m, 6H; 1.16, m, IH; 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,
IH; 4.26, m, 3H; 4.54, m, 2H; 4.95, m, NH; 4.98, ABq,
J = 12.3 Hz, IH; 5.13, ABq, J = 12.3 Hz, IH; 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) [MH-H]+.3(vi) This compound was prepared
via Protocol 2, using 3(v) (388 mg, 0.355 mmol) to
yield the desired product 3(vi) as an off white solid
(268 mg, 87%). Rf = baseline (5% MeOH/DCM). 1H NMR
(300 MHz, CDCl3) d 0.82, m, 6H; 1.15, m, IH; 1.26, s,
6H; 1.31, m, 2H; 1.37, m, 2H; 1.38, s, 9H; 1.51, m,
2H; 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, IH; 4.51, m, IH; 4.58, m, IH; 4.93, m,
NH; 5.01, ABq, / = 12.3 Hz, IH; 5.13, ABq, J = 12.3
Hz, IH; 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) This compound was prepared via
Protocol 1, using l(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%). Rf = 0.07 (5% MeOH/DCM). 1H
NMR (300 MHz, CDCl3) d 0.48, d, J = 6.4 Hz, 3H; 0.53,
d, J = 6.4 Hz, 3H; 0.87, m, 7H; 0.96, m, IH; 1.20, m,
HH; 1.27, s, 6H; 1.41, s, 9H; 1.59, m, IH; 1.75, m,
2H; 1.84, m, IH; 1.92, m, IH; 2.08, s, 3H; 2.54, s,
3H; 2.56, s, 3H; 2.57, m, 2H; 2.88, m, 2H; 3.11, m,
2H; 3.87, m, IH; 4.09, m, 2H; 4.49, m, 4H; 5.07, ABq,
= 12.3 Hz, IH; 5.19, ABq, J = 12.3 Hz, IH; 6.24, br s,
NH; 7.31, m, 12H; 7.44, d, J = 9.1 Hz, IH; 7.84, m,
2H; 7.92, m, 2H. MS (ES +ve) m/z 1269 (100%)
[M+H]+.Compound 3 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%). 1H NMR
(300 MHz, CD3OD) d 0.48, d, J = 6.2 Hz, 3H; 0.53, d, J
= 6.2 Hz, 3H; 0.87, m, 7H; 0.96, m, IH; 1.17, m, 5H;
1.57, m, 8H; 1.79, m, IH; 1.91, m, IH; 2.81, m, 2H;
3.16, m, 2H; 3.92, m, IH; 4.10, m, IH; 4.19, m, IH;
4.43, m, 4H; 5.10, ABq, J = 12.3 Hz, IH; 5.19, ABq, J
= 12.3 Hz, IH; 7.05, m, 2H; 7.16, m, 2H; 7.33, m, 7H;
7.43, d, J = 9.1 Hz, IH; 7.53, d, J = 9.1 Hz, IH;
7.85, m, 2H; 7.99, m, 2H. MS (ES +ve) m/z 902 (10%)
[M+H]+; 452.0 (100) [M+2H]2+. Synthesis of Compound 4
4 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 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. 1H NMR (300 MHz, CDCl3) d 0.89, d, J = 6.4 Hz,
3H; 0.90, , J = 6.4 Hz, 3H; 1.41, s, 9H; 1.48, m, 2H;
1.64, m, IH; 4.31, m, IH; 4.95, d, = 8.2 Hz, NH; 5.06,
ABq, J = 12.3 Hz, IH; 5.13, ABq, J = 12.3 Hz, IH;
7.25, ABq, J = 8.4 Hz, 2H; 7.30, ABq, J = 8.2 Hz, 2H.
MS (ES +ve) m/z 356 (100%) [M+H]+. 4()This compound
was prepared via Protocol 4, using 4(i) (366 mg, 1.03
mmol) to yield the desired product 4(H) as a
colourless oil (235 mg, 89%). 1H NMR (300 MHz, CDCl3)
d 0.88, d, J = 6.4 Hz, 3H; 0.91, d, J = 6.4 Hz, 3H;
1.43, m, IH; 1.55, m, IH; 1.56, m, NH2; 1.74, m, IH;
3.48, m, IH; 5.09, s, 2H; 7.27, ABq, J = 8.5 Hz, 2H;
7.32, ABq, J = 8.5 Hz, 2H. MS (ES +ve) m/z 256 (100%)
[M+H]+. 4(Hi) This compound was prepared via Protocol
1 using 4(H) (235 mg, 0.919 mmol) and
Fmoc-(>)-arg(Pmc)-OH (609 mg, 0.919 mmol) to yield the
desired product 4(Hi) as an off white solid (806 mg,
97%). 1H NMR (500 MHz, CDCl3) d 0.79, dist d, 6H;
1.28, s, 6H; 1.65, m, 8H; 1.89, m, IH; 2.03, s, 3H;
2.49, m, 2H; 2.53, s, 3H; 2.56, s, 3H; 3.23, m, 2H;
4.03, m, IH; 4.28, m, 3H; 4.51, m, IH; 4.96, ABq, J =
12.2 Hz, IH; 5.02, ABq, = 12.2 Hz, IH; 6.42, br s, NH;
7.19, m, 6H; 7.31, dist t, 2H; 7.49, dist d, 2H; 7.54,
d, / = 7.8 Hz, NH; 7.68, ABq, J = 7.8 Hz, 2H. MS (ES
+ve) m/z 900 (100%) [M+H]+. 4(iv) This compound was
prepared via Protocol 2, using 4(Hi) (798 mg, 0.887
mmol) to yield the desired product 4(iv) as an off
white solid (532 mg, 88%). 1H NMR (500 MHz, CDCl3) d
0.76, d, J = 6.1 Hz, 3H; 0.88, d, J = 6.1 Hz, 3H;
1.28, s, 6H; 1.57, m, 5HTNH2; 1.77, m, 3H; 2.02, m,
IH; 2.08, s, 3H; 2.53, s, 3H; 2.55, s, 3H; 2.59, m,
2H; 3.15, m, 2H; 3.41, m, IH; 4.49, m, IH; 5.01, ABq,
J = 12.2 Hz, IH; 5.07, ABq, J = 12.2 Hz, IH; 6.45, br
s, NH; 7.22, ABq, J = 8.5 Hz, 2H; 7.26, ABq, J = 8.5
Hz, 2H; 7.83, A, J 7.9 Hz, NH. MS (ES +ve) m/z 678
(100%) [M+H]+.4(v) This compound was prepared via
Protocol 1, using 4(iv) (519 mg, 0.765 mmol) and
Fmoc-(D)-lys(BOC)-OH (359 mg, 0.766 mmol) to yield the
desired product 4(v) as an off white solid (785 mg,
91%). 1H NMR (500 MHz, CDCl3) d 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, IH; 2.51, m,
2H; 2.52, s, 3H; 2.55, s, 3H; 3.02, m, 2H; 3.19, m,
2H; 3.94, m, IH; 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) 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%). 1H NMR (500 MHz, CDCl3) d 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, 14HZNH2; 2.09, s, 3H; 2.13, m, IH; 2.54, s,
3H; 2.56, s, 3H; 2.60, m, 2H; 3.04, m, 2H; 3.22, m,
2H; 3.35, m, IH; 4.52, m, IH; 4.59, m, IH; 4.98, m,
NH; 5.02, ABq, J = 12.2 Hz, IH; 5.07, ABq, J = 12.2
Hz, IH; 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]+.4(vii) This compound
was prepared via Protocol 1, using l(ii) (105 mg,
0.254 mmol) and 4(vi) (230 mg, 0.254 mmol) to yield
the product 4(vii) as a white solid (144 mg, 44%). 1H
NMR (500 MHz, CDCl3) d 0.46, d, J = 5.3 Hz, 3H; 0.52,
d, J = 5.3 Hz, 3H; 0.79, m, 2H; 0.87, d, J = 5.9 Hz,
3H; 0.89, d, J = 5.9 Hz, 3H; 0.94, m, IH; 1.19, m, 6H;
1.28, s, 6H; 1.29, m, 2H; 1.41, s, 9H; 1.64, m, 4H;
1.76, m, 2H; 1.84, m, IH; 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, IH; 4.04, m, 2H; 4.41, m, 2H; 4.45, m, 3H;
4.82, m, NH; 5.04, ABq, = 12.2 Hz, IH; 5.11, ABq, / =
12.2 Hz, IH; 6.19, , J = 6.8 Hz, NH; 6.29, br s, NH;
7.26, m, HH; 7.44, d, / = 9.1 Hz, IH; 7.83, d, J = 8.3
Hz, IH; 7.85, d, J = 8.3 Hz, IH; 7.93, ,J= 9.0 Hz, IH;
7.94, d, / = 8.9 Hz, IH. MS (ES +ve) m/z 1302 (60%)
[M+H]+; 602 (100) [M+2H-BOC]2+. Compound 4 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%). 1H NMR (500 MHz, CD3OD) d
0.40, d, J = 6.3 Hz, 3H; 0.45, d, / = 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, IH; 2.70, m, 2H; 3.06, m, 2H; 3.84, m, IH;
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, IH;
7.54, d, J = 8.8 Hz, IH; 7.88, d, = 7.8 Hz, IH; 7.91,
d, = 8.3 Hz, IH; 8.00, dist t, 2H. MS (ES +ve) m/z 936
(15%) [M+H]+; 469 (100) [M+2H]2+.Synthesis of Compound
5 5(i) 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-nitrobenzyl bromide (350 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-nitrobenzyl bromide,
then with DCM to yield the product 5(i) as a
colourless oil. 1H NMR (500 MHz, CDCl3) d 0.95, d, J =
6.8 Hz, 6H; 1.44, s, 9H; 1.53, m, IH; 1.63, m, IH;
1.71, m, IH; 4.38, m, IH; 4.99, d, J = 8.3 Hz, NH;
5.27, s, 2H; 7.53, ABq, J = 8.3 Hz, 2H; 8.22, ABq, J =
8.3 Hz, 2H. MS (EI) m/z 265 (100%) [M-BOC]+. 5(ii) To
5(i) (215 mg, 0.59 mmol) in DCM (2 ml) was added TFA
(2 ml) and the resulting solution stirred at room
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
5(ii) as a white solid (131 mg, 84%). 1H NMR (500 MHz,
CDCl3) d 0.93, , J = 8.8 Hz, 3H; 0.95, d, J = 8.8 Hz,
3H; 1.50, m, IH; 1.62, m, IH; 1.54, m, IH; 1.79, m,
IH; 2.37, br s, NH2; 3.61, m, IH; 5.26, s, 2H; 7.54,
ABq, J = 8.8 Hz, 2H; 8.22, ABq, J = 8.8 Hz, 2H. MS (ES
+ve) m/z 267 (100%) [M+H]+. 5(iii) 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(Hi) as a white solid (414
mg, 93%).1H NMR (500 MHz, CDCl3) d 0.83, br s, 6H;
1.21, s, 6H; 1.61, m, 4H; 1.66, m, 3H; 1.75, m, 2H;
2.03, s, 3H; 2.49, m, 2H; 2.53, s, 3H; 2.57, s, 3H;
3.23, m, 2H; 4.01, in, IH; 4.23, m,2H; 4.36, m, IH;
4.56, m, IH; 5.09, s, 2H; 6.45, br s, NH; 7.17, m, 2H;
7.29, m, 5H (inc NH); 7.48, ABq, = 8.8 Hz, 2H; 7.66,
m, 2H; 7.70, m, NH; 8.04, ABq, J = 8.8 Hz, 2H. MS (ES
+ve) m/z 911 (100%) [M+H]+. 5(iv) This compound was
prepared via Protocol 2, using 5(iii) (400 mg, 0.439
mmol) to yield the desired product 5(iv) as an off
white solid (210 mg, 69%). 1H NMR (500 MHz, CDCl3) d
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, s, 3H; 2.54, s,
3H; 2.59, m, 2H; 3.17, m, 2H; 3.49, m, IH; 4.53, m,
IH; 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, / = 8.3
Hz, 2H. 13C NMR (125 MHz, CDCl3) d 12.0, 17.3, 18.4,
21.2, 21.5, 22.6, 22.9, 24.8, 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) The Fmoc-protected precursor to this
compound was prepared via Protocol 4, using 5(iv) (200
mg, 0.290 mmol) and Fmoc-(Z))-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%). 1H
NMR (500 MHz, CDCl3) d 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, IH; 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, NH; 8.16,
ABq, = 8.8 Hz, 2H. MS (ES +ve) m/z 917 (10%) [M+H]+;
431.5 (100) [M+H-C4H8]+.5(vii) This compound was
prepared via Protocol 1, using l(ii) (91 mg, 0.022
mmol) and 5(vi) (190 mg, 0.021 mmol) to yield the
product 5(vii) as a white solid (194 mg, 71%). 1H NMR
(500 MHz, CDCl3) d 0.46, d, = 6.3 Hz, 3H; 0.51, ,J=
6.3 Hz, 3H; 0.89, , 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, 1OH; 1.83, m, IH; 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, br s, NH; 7.04, d, J =13 Hz, IH;
7.06, , J = 8.3 Hz, IH; 7.17, m, 2H; 7.31, t, J = 7.3
Hz, 2H; 7.45, d, J = 9.3 Hz, IH; 7.53, d, = 9.3 Hz,
IH; 7.58, ABq, = 8.8 Hz, 2H; 7.87, d, J = 8.3 Hz, IH;
7.89, d, = 8.3 Hz, IH; 7.99, d, J = 8.8 Hz, IH; 8.00,
d, = 9.3 Hz, IH; 8.19, ABq, = 8.8Hz, 2H. MS (ES +ve)
m/z 1313 (100%) [M+H]+. Compound 5 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%).
1H NMR (500 MHz, CD3OD) d 0.38, , J = 6.4 Hz, 3H;
0.44, d, = 6.4 Hz, 3H; 0.80, , J = 5.5 Bz, 3H; 0.85,
d, J = 5.5 Hz, 3H; 0.90, m, 2H; 1.10, m, 4H; 1.56, m,
9H; 1.74, m, IH; 2.70, m, 2H; 3.06, m, 2H; 3.83, m,
IH; 4.02, m, 2H; 4.27, m, IH; 4.36, ABq, J = 14.5 Hz,
IH; 4.40, m, IH; 4.46, ABq, J = 14.5 Hz, IH; 5.26, s,
2H; 7.04, d, = 7.3 Hz, IH; 7.06, , J = 8.3 Hz, IH;
7.17, m, 2H; 7.31, t, J = 7.3 Hz, 2H; 7.45, d, J = 9.3
Hz, IH; 7.53, d, = 9.3 Hz, IH; 7.58, ABq, J = 8.8Hz,
2H; 7.87, d, J = 8.3 Hz, IH; 7.89, d, J = 8.3 Hz, IH;
7.99, d, / = 8.8 Hz, IH; 8.00, d, J = 9.3 Hz, IH;
8.19, ABq, J = 8.8 Hz, 2H. MS (ES +ve) m/z 947 (10%)
[M+H]+; 474.5 (100) [M+2H] 2+.Synthesis of Compound 6
6(i) To BOC-(L)-leu-OH (250 mg, 1.08 mmol) and
potassium carbonate (1.00 g, 7.24 mmol) in acetone (25
ml) was added 2-chlorobenzyl bromide (0.16 ml, 1.22
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 6(i) as a
white solid (370 mg, 96%). 1H NMR (500 MHz, CDCl3) d
0.92, d, J = 6.3 Hz, 3H; 0.93, d, J = 6.3 Hz, 3H;
1.43, s, 9H; 1.54, m, IH; 1.68, m, 2H; 4.36, m, IH;
5.08, m, NH; 5.13, m, 2H; 7.22, m, IH; 7.27, m, 2H;
7.34, s, IH. MS (ES +ve) m/z 357 (100%) [M+H]+; 257
(70) [M+H-BOC]"1". 6(H) To 6(i) (360 mg, 1.01 mmol) in
DCM (2 ml) was added TFA (2 ml) and the resulting
solution stirred at room 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
(MgSO4), filtered and evaporated to dryness to yield
the desired product 6(ii) as a pale yellow oil (179
mg, 69%). 1H NMR (500 MHz, CDCl3) d 0.85, d, = 6.8 Hz,
3H; 0.87, d, J = 6.8 Hz, 3H; 1.41, m, IH; 1.52, m, IH;
1.71, m, IH; 2.41, br s NH2; 3.50, m, IH; 5.05, s, 2H;
7.18, m, IH; 7.23, m, 2H; 7.28, s, IH. MS (ES +ve) m/z
256.0 (100%) [M+H]+. 6(iv) This compound was prepared
in two steps. The first step via Protocol 1, using
6(ii) (170 mg, 0.67 mmol) and Fmoc- (D)-arg(Pmc)-OH
(398 mg, 0.60 mmol) to yield the Fmoc protected
precursor 6(Hi) as an off white foamy solid (529mg, MS
(ES +ve) tn/z 900.0 (100%) [M+H]+). The desired
product was then prepared via Protocol 2, using
precursor 6(iii) (230 mg, 0.26 mmol) to afford the
product 6(iv) as a colourless oil (150mg, 85% two
steps). 1H NMR (500 MHz, CDCl3) d 0.80, d, J = 6.4 Hz,
3H; 0.82, d, J = 6.4 Hz, 3H; 1.21, s, 6H; 1.51, m, 5H;
1.70, m, 3H; 2.01, s, 3H; 2.03, m, IH; 2.46, s, 3H;
2.48, s, 3H; 2.52, m, 2H; 3.08, m, 2H; 3.36, m, IH;
4.42, m, IH; 4.95, ABq, J = 12.3 Hz, IH; 5.01, ABq, J
= 12.3 Hz, IH; 6.32, br s, NH; 7.15, m, 4H; 7.76, d, J
= 6.8 Hz, NH. MS (ES +ve) m/z 678.0 (100%) [M+H]+.
HRMS for C33H48ClN5O6S, calculated 678.3092, found
678.3094. 6(v) This compound was prepared via Protocol
1, using l(ii) (642 mg, 1.55 mmol) and
(D)-lys(BOC)-OMe (400 mg, 1.54 mmol) to yield the
desired compound 6(v) as a off white sticky solid (898
mg, 89%). Rf = 0.53 (5% MeOHTDCM). 1H NMR (500MHz,
CDCl3) d 0.54, , J = 6.4 Hz, 3H; 0.58, d, = 6.4 Hz,
3H; 0.78, m, 2H; 1.00, m, IH; 1.22, m, 6H; 1.42, s,
9H; 2.91, m, 2H; 3.59, s, 3H; 3.95, m, IH; 4.06, m,
IH; 4.29, m, IH; 4.45, ABq, J = 14.3 Hz, IH; 4.51,
ABq, = 14.3 Hz, IH; 4.64, br s, NH; 6.15, , J = 8.5
Hz, NH; 7.17, m, 4H; 7.30, m, 3H; 7.46, d, / = 8.9 Hz,
IH; 7.83, d, J = 7.5 Hz, IH; 7.84, d, J = 7.8 Hz, IH;
7.92, d, J = 10.2 Hz, IH; 7.94, , J = 10.2 Hz, IH. MS
(ES) m/z 657'.1 (100%) [M+H]+; 557.1 (90) [M+H-BOC] .
6(vi) To a solution of 6(v) (898 mg, 1.37 mmol) in THF
(20 ml) was added a solution of LiORH 2O (1260 mg,
30.1 mmol) 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 IM 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 (MgSO4) and evaporated to dryness to
yield the product 6(vi) as an off white foamy solid
(854, 97%).1H NMR (300 MHz, CDCl3) d 0.53, d, J = 6.3
Hz, 3H; 0.57, d, J = 6.3 Hz, 3H; 0.82, m, 2H; 1.24, m,
5H; 1.40, m, 2H (obscured by BOC-CH 3); 1.44, s, 9H;
2.92, m, 2H; 3.95, m, IH; 4.05, m, IH; 4.31, m, IH;
4.49, ABq, J = 14.6 Hz, IH; 4.57, ABq, = 14.6 Hz, IH;
4.60, br s, NH (obscured by ABq); 6.15, m, NH; 7.19,
m, 4H; 7.32, m, 3H; 7.44, d, = 9.1 Hz, IH; 7.85, d, =
8.0 Hz, IH; 7.86, d, J = 8.1 Hz, IH; 7.94, d, = 9.0
Hz, IH; 7.96, d, J = 9.1 Hz, IH. MS (ES+ve) 643.1
(100%) [M+H]+; 543.1 (30) [M+H-BOC]"1". 6(vii) 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%). 1H NMR
(500 MHz, CDCl3) d 0.39, d, J = 6.5 Hz, 3H; 0.44, d, /
= 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, IH; 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, IH; 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, IH; 3.96, m, 2H; 4.33, m, 2H; 4.44, m, 3H;
4.73, m, NH; 4.97, ABq, = 12.7 Hz, IH; 5.03, ABq, =
12.7 Hz, IH; 6.12, d, J = 6.9 Hz, NH; 6.22, br s, NH;
7.26, m, HH; 7.36, d, = 9.1 Hz, IH; 7.75, d, J = 10.1
Hz, IH; 7.77, d, J = 8.7 Hz, IH; 7.84, d, J = 8.7 Hz,
IH; 7.86, d, J = 7.6 Hz, IH. MS (ES +ve) m/z 1301.9
(100%) [M+H]+; 602.6 (30) [M+2HBOC] 2+. Compound 6
This compound was prepared via Protocol 3, using
6(vii) (180 mg, 0.138 mmol) to yield 6 as an off white
solid (130 mg, 93%).1H NMR (500 MHz, CD3OD) d 0.50, d,
J = 6.3 Hz, 3H; 0.55, d, J = 6.3 Hz, 3H; 0.90, d, / =
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, 1OH; 2.83, m, 2H;
3.18, m, 2H; 3.96, m, IH; 4.14, m, 2H; 4.36, m, IH;
4.48, m, 3H; 5.12, s, 2H; 7.05, d, J = 3.7 Hz, IH;
7.08, d, J = 3.5 Hz, IH; 7.17, dist t, 2H; 7.30, m,
5H; 7.38, s, IH; 7.45, d, J = 9.0 Hz, IH; 7.54, d, J =
9.0 Hz, IH; 7.88, d, = 8.5 Hz, IH; 7.91, , J = 8.5 Hz,
IH; 7.99, , J = 8.7 Hz, IH; 8.02, d, = 8.5 Hz, IH. MS
(ES +ve) m/z 935.7 (5%) [M+H]+; 468.7 (100) [M+2H] 2+.
Synthesis of Compound 7 7(0 To BOC-(L)-leu-OH (250 mg,
1.08 mmol) and potassium carbonate (1.00 g, 7.24 mmol)
in acetone (25 ml) was 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%).
1H NMR (500 MHz, CDCl3) d 0.92, d, / = 6.4 Hz, 3H;
0.93, d, J =6.4 Hz, 3H; 1.43, s, 9H; 1.56, m, IH;
1.68, m, 2H; 4.40, m, IH; 5.16, d, J = 8.4 Hz, NH;
5.22, ABq, = 13.1 Hz, IH; 5.27, ABq, J = 13.1 Hz, IH;
7.25, m, 2H; 7.35, m, IH; 7.42, m, IH. MS (ES +ve) m/z
356.1 (100%) [M+H]+; 256.0 (70) [M+H-BOC] 1". 7(H) 



To 7(i) (350 mg, 0.984 mmol) in DCM (2 ml) was added
TFA (2 ml) and the resulting solution stirred at room
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%). 1H NMR (500 MHz,
CDCl3) d 0.86, d, J = 6.8 Hz, 3H; 0.88, d, J = 6.8 Hz,
3H; 1.45, m, IH; 1.57, m, IH; 1.74, m, IH; 2.64, s,
NH2; 3.54, m, IH; 5.20, s, 2H; 7.22, m, 2H; 7.35, m,
2H. MS (ES +ve) m/z 256.1 (100%) [M+H]+.7(iv) 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
(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). 1H NMR (500 MHz, CDCl3) 5 0.81, d, / = 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, IH; 2.47, s,
3H; 2.49, s, 3H; 2.53, m, 2H; 3.08, m, 2H; 3.33, m,
IH; 4.46, m, IH; 5.10, ABq, J = 12.9 Hz, IH; 5.15,
ABq, J = 12.9 Hz, IH; 6.34, br s, NH; 7.16, m, 2H;
7.30, m, 2H; 7.75, d, = 7.8 Hz, NH. MS (ES +ve) m/z
678.0 (100%) [M+H]+. 7(v) 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%). 1H NMR (500 MHz, CDCl3) d 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, = 5.5 Hz, 3H;
0.89, m, IH; 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, IH;
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, IH; 3.96, m, 2H;
4.33, m, 2H; 4.46, m, 3H; 4.73, m, NH; 5.11, ABq, J =
12.7 Hz, IH; 5.19, ABq, J = 12.7 Hz, IH; 6.12, d, =
7.3 Hz, NH; 6.23, br s, NH; 7.26, m, HH; 7.36, d, J =
10.0 Hz, IH; 7.75, d, J = 8.0 Hz, IH; 7.77, d, J 8.3
Hz, IH; 7.84, , J = 9.0 Hz, IH; 7.85, d, = 9.0 Hz, IH.
MS (ES +ve) m/z 1301.9 (100%) [M+H]+; 601.7 (60)
[M+2HBOC] 2+Compound 7 This compound was prepared via
Protocol 3, using 7(v) (160 mg, 0.123 mmol) to yield 7
as an off white solid (109 mg, 88%). 1H NMR (300 MHz,
CD3OD) d 0.51, d, J = 6.4 Hz, 3H; 0.56, d, J = 6.4 Hz,
3H; 0.90, d, = 5.7 Hz, 3H; 0.95, d, J = 5.7 Hz, 3H;
1.15, m, 2H; 1.25, m, 3H; 1.67, m, HH; 2.82, m, 2H;
3.16, m, 2H; 3.97, m, IH; 4.15, m, 2H; 4.34, m, IH;
4.48, m, 3H; 5.21, ABq, J = 12.8 Hz, IH; 5.28, ABq, J
= 12.8 Hz, IH; 7.05, , J = 4.5 Hz, IH; 7.08, d, J =
4.5 Hz, IH; 7.20, m, 2H; 7.32, m, 4H; 7.44, m, 3H;
7.54, d, J = 9.0 Hz, IH; 7.89, d, J = 8.1 Hz, IH;
7.91, d, = 7.7 Hz, IH; 8.01, d, J = 9.0 Hz, IH; 8.02,
, J = 9.0 Hz, IH. MS (ES +ve) m/z 935.7 (5%) [M+H]+;
468.7 (100) [M+2H]2+. Synthesis of Compound 8 8(i) To
BOC-(L)-leu-OH (250 mg, 1.08 mmol) and potassium
carbonate (100 mg, 7.24 mmol) in acetone (25 ml) was
added 2,6-dichlorobenzyl bromide (266 mg, 1.50 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
2,6-dichlorobenzyl bromide, then with DCM to yield the
product 8(i) as a white solid (383 mg, 91%). 1H NMR
(500 MHz, CDCl3) d 0.85, d, J = 7.8 Hz, 6H; 1.37, s,
9H; 1.46, m, IH; 1.58, m, IH; 1.68, m, IH; 4.40, m,
IH; 5.99, d, J = 7.8 Hz, NH; 5.35, s, 2H; 7.18, dist
t, IH; 7.27, d, J = 8.3 Hz, 2H. MS (ES +ve) m/z 333.2
(100%) [M+H-C4H8]+; 289.9 (50) [M+H-BOC]+. 8(ii)To
8(i) (380 mg, 0.974 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 (20 ml) and washed with sat. sodium
bicarbonate solution added until the washings were
basic. The organic layer was then separated and the
aqueous layer extracted once more with ethyl acetate
(10 ml). The combined organic layers were dried
(MgSO^, filtered and evaporated to dryness to yield
the desired product 8(ii) as a white solid (275 mg,
97%). 1H NMR (500 MHz, CDCl3) d 0.84, d, = 7.0 Hz, 3H;
0.86, d, J = 8.0 Hz, 3H; 1.48, m, IH; 1.57, m, IH;
1.73, m, IH; 3.58, m, IH; 3.76, s, NH2; 5.35, ABq, J =
11.8 Hz, IH; 5.38, ABq, = 11.8 Hz, IH; 7.19, dist t,
IH; 7.29, d, J = 7.9 Hz, 2H. MS (ES +ve) m/z 290
(100%) [M+H]+. 8(iv) This compound was prepared in two
steps. The first step via Protocol 1, using 8(H) (120
mg, 0.41 mmol) and Fmoc- (D)-arg(Pbf)-OH (260 mg, 0.40
mmol) to yield the Fmoc protected precursor 8(iii) as
a white foamy solid (MS (ES +ve) m/z 900 (100%)
[M+H]+). This was then deprotected via Protocol 2 to
afford the desired compound 8(iv) as a white solid
(178 mg, 64% two steps). 1H NMR (300 MHz, CDCl3) d
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, IH; 2.47, s, 3H; 2.49, s, 3H; 2.53, m, 2H;
3.08, m, 2H; 3.33, m, IH; 4.46, m, IH; 5.10, ABq, J =
12.9 Hz, IH; 5.15, ABq, / = 12.9 Hz, IH; 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) 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 NMR (300 MHz, CDCl3) d
0.46, d, J = 6.2 Hz, 3H; 0.52, d, J = 6.5 Hz, 3H;
0.79, m, 2H; 0.86, d, J = 6.7 Hz, 3H; 0.88, d, J = 6.7
Hz, 3H; 0.94, m, IH; 1.19, m, 6H; 1.41, 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; 2.92, s, 2H; 3.08, m, 2H; 3.16, m,
2H; 3.88, m, IH; 4.05, m, 2H; 4.48, m, 5H; 4.86, m,
NH; 5.37, ABq, J = 11.9 Hz, IH; 5.44, ABq, J = 11.9
Hz, IH; 6.20, d, J = 7.0 Hz, NH; 6.32, br s, NH; 7.25,
m, 1OH; 7.47, d, J = 9.1 Hz, IH; 7.85, d, J = 7.9 Hz,
2H; 7.95, d, J = 9.4 Hz, IH; 7.98, d, = 9.7 Hz, IH. MS
(ES +ve) m/z 1322.3 (60%) [M+H]+; 612.8 (100)
[M+2H-BOC] 2+. Compound 8 This compound was prepared
via Protocol 3, using 8(v) (185 mg, 0.138 mmol) to
yield 8 as a white solid (78 mg, 98%). 1H NMR (300
MHz, CD3OD) d 0.50, d, / = 6.3 Hz, 3H; 0.56, , 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, 1OH; 2.86, m,
2H; 3.19, m, 2H; 3.96, m, IH; 4.16, m, 2H; 4.49, m,
4H; 5.38, ABq, / = 11.7 Hz, IH; 5.44, ABq, = 11.7 Hz,
IH; 7.10, m, 2H; 7.17, m, 2H; 7.32, m, 3H; 7.39, m,
2H; 7.46, d,J = 9.0 Hz, IH; 7.57, d, J = 9.0 Hz, IH;
7.87, d, J = 8.1 Hz, IH; 7.93, d, = 8.1 Hz, IH; 7.99,
d, J = 9.0 Hz, IH; 8.04, d, J = 9.0 Hz, IH. MS (ES
+ve) m/z 969.8 (10%) [M+H]+; 485.7 (100) [M+2H]2+.
Synthesis of Compound 9 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-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%). 1H NMR
(300 MHz, CDCl3) d 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, IH;
2.35, s, 3H; 4.35, m, IH; 4.95, d, J = 9.2 Hz, NH;
5.08, ABq, J = 12.3 Hz, IH; 5.14, ABq, J = 12.3 Hz,
IH;7.16, ABq, J 7.9 Hz, 2H; 7.24, ABq, J = 7.9 Hz, 2H.
MS (ES +ve) m/z 353.3 (100%) [M+H2O]+; 336.3 (90)
[M+H]+. 9() To 9(i) (340 mg, 1.01 mmol) in DCM (2 mL)
was added TFA (2 mL) and the resulting solution
stirred at room 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 9(ii) as a white solid (215 mg, 90%).
1HNMR (300 MHz, CDCl3) d 0.90, d, J = 6.5 Hz, 3H;
0.92, d, J = 6.7 Hz, 3H; 1.43, m, IH; 1.55, m, IHZNH2;
1.76, m, IH; 2.35, s, 3H; 3.49, m, IH; 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) This
compound was prepared via Protocol 1 using 9(ii) (215
mg, 0.914 mmol) and Fmoc-(D)-arg(Pmc)-OH (606 mg,
0.914 mmol) to yield the desired product 9(iii) as an
off white solid (780 mg, 97%). 1H NMR (500 MHz, CDCl3)
d 0.78, m, 6H; 1.28, s, 6H; 1.61, m, 8H; 1.91, m, IH;
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, IH; 4.25, m, 3H;
4.52, m, IH; 4.97, ABq, J = 12.2 Hz, IH; 5.03, ABq, J
= 12.2 Hz, IH; 6.42, br s, NH; 7.06, ABq, = 7.7, Hz,
2H; 7.13, ABq, J = 7.7, Hz, 2H; 7.17, m, 2H; 7.31, dd,
J1 =7.5 Hz, J2 = 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+HFmoc]+.
9(iv)This compound was prepared via Protocol 2, using
9(iii) (650 mg, 0.739 mmol) to yield the desired
product 9(iv) as a colourless oil (409 mg, 84%). 1H
NMR (500 MHz, CDCl3) d 0.86, d, J = 5.9 Hz, 3H; 0.88,
d, J = 5.4 Hz, 3H; 1.28, s, 6H; 1.58, m, 5HZNH2; 1.77,
m, 3H; 2.00, m, IH; 2.09, s, 3H; 2.31, s, 3H; 2.54, s,
3H; 2.56, s, 3H; 2.59, m, 2H; 3.15, m, 2H; 3.40, m,
IH; 4.49, m, IH; 5.01, ABq, J = 12.2 Hz, IH; 5.08,
ABq, J = 12.2 Hz, IH; 6.42, br s, NH; 7.11, ABq, J =
8.0, Hz, 2H; 7.18, ABq, 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)
This compound was prepared via Protocol 1, using 9(iv)
(377 mg, 0.573 mmol) and Fmoc-(>)-lys(BOC)-OH (268 mg,
0.573 mmol) to yield the desired product 9(v) as an
off white solid (575 mg, 91%). 1HNMR (500 MHz, CDCl3)
d 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, IH;
4.19, m, 2H; 4.25, m, IH; 4.53, m, 2H; 4.98, m, 2H;
6.23, m, NH; 6.50, br s, NH; 7.07, m, 2H; 7.1 1, 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]+. 9(vi) 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%). 1H NMR (500 MHz,
CDCl3) d 0.85, d, J = 6.3 Hz, 3H; 0.87, , J = 6.3 Hz,
3H; 1.29, s, 6H; 1.40, s, 9H; 1.58, m, 10HZNH2; 1.78,
dist t, 2H; 1.89, m, IH; 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, IH; 4.54, m, 2H; 4.95, m, NH;
5.01, ABq, J = 12.2 Hz, IH; 5.07, ABq, J = 12.2 Hz,
IH; 6.42,br s, NH; 7.12, ABq, J = 7.8 Hz, 2H; 7.18,
ABq, J = 7.8 Hz, 2H; 7.60, d, = 7.3 Hz, NH; 8.00, d, J
= 6.4 Hz, NH. MS (ES +ve) m/z 886.3 (100%) [M+H]+.
9(vii) This compound was prepared via Protocol 1,
using l(ii) (75 mg, 0.181 mmol) and 9(vi) (160 mg,
0.181 mmol) to yield the desired product 9(vii) as a
white solid (193 mg, 83%). 1H NMR (500 MHz, CDCl3) d
0.47, d, J = 6.5 Hz, 3H; 0.53, d, J = 6.5 Hz, 3H;
0.78, m, IH; 0.87, d, J = 5.8 Hz, 3H; 0.89, d, J = 5.8
Hz, 3H; 0.91, m, IH; 1.22, m, 8H; 1.28, s, 6H; 1.42,
s, 9H; 1.62, m, 3H; 1.76, dist t, 2H; 1.82, m, IH;
2.09, s, 3H; 2.33, s, 3H; 2.55, s, 3H; 2.57, s, 3H;
2.59, m, 2H; 2.91, m, 2H; 3.16, m, 2H; 3.88, m, IH;
4.05, m, 2H; 4.49, m, 4H; 4.84, m, NH; 5.04, ABq, J =
12.2 Hz, IH; 5.13, ABq, J = 12.2 Hz, IH; 6.19, d, J =
6.4 Hz, NH; 6.27, s, NH; 7.22, m, HH; 7.46, d, J = 9.1
Hz, IH; 7.85, dist t, 2H; 7.94, dist t, 2H. MS (ES
+ve) m/z 1282 (100%) [M+H]+. Compound 9 This compound
was prepared via Protocol 3, using 9(vii) (107 mg,
0.083 mmol) to yield the product 9 as a white solid
(28 mg, 34%). 1H NMR (300 MHz, CD3OD) d 0.38, d, = 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, IH; 4.06, m, 2H; 4.34, m,
3H; 4.40, ABq, = 14.7 Hz, IH; 4.51, ABq, J = 14.7 Hz,
IH; 4.99, ABq, J = 12.1 Hz, IH; 5.05, ABq, J = 12.1
Hz, IH; 6.99, d, / = 8.5Hz, IH; 7.01, d, = 8.5 Hz, IH;
7.09, d, J = 7.8 Hz, IH; 7.15, m, 4H; 7.27, m, 3H;
7.41, d, J = 9.0 Hz, IH; 7.49, dd, J1 = 9.1 Hz, J2 =
11.6 Hz, IH; 7.84, m, 2H; 7.95, m, 2H. MS (ES +ve) m/z
916 (5%) [M+H]+; 812 (10) [M+HpMeBzf; 459 (95)
[M+2H]2+; 407 (100) [M+2H-pMeBz] 2+.Synthesis of
Compound 10 10(r) This compound was prepared via
Protocol 1, using (R)-l(ii) (67 mg, 0.162 mmol) and
l(viii) (140 mg, 0.161 mmol) to yield the desired
product 10(i) as a white solid (108 mg, 53%). 1H NMR
(300 MHz, CDCl3) d 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, IH; 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, IH;
3.99, m, 2H; 4.35, m, IH; 4.37, ABq, = 14.7 Hz, IH;
4.90, m, IH; 4.58, ABq, / = 14.7 Hz, IH; 4.90, m, NH;
5.04, ABq, J = 12.3 Hz, IH; 5.13, ABq, J = 12.3 Hz,
IH; 6.10, br s NH; 6.19, br s, NH; 7.45, m, 12H; 7.44,
d, J = 9.3 Hz, IH; 7.82, d, J = 8.3 Hz, IH; 7.84, , J
= 8.3 Hz, IH; 7.89, d, / = 8.8 Hz, IH; 7.94, d, = 8.8
Hz, IH. MS (ES +ve) m/z 1268 (50%) [M+H]+; 585 (100)
[M+2H-BOC]2 1 . Compound 10 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%). 1H NMR (300 MHz, CD3OD) d 0.41, d, J =
6.6 Hz, 3H; 0.46, d, J = 6.6 Hz, 3H; 0.78, d, = 5.7
Hz, 3H; 0.83, d, J = 5.7 Hz, 3H; 1.06, m, 6H; 1.38, m,
IH; 1.53, m, 8H; 1.72, m, IH; 2.78, m, 2H; 3.05, m,
2H; 3.84, m, IH; 3.97, m, IH; 4.02, m, IH; 4.25, m,
IH; 4.35, m, 2H; 4.51, ABq, J = 15.0 Hz, IH; 5.00,
ABq, J = 12.3 Hz, IH; 5.05, ABq, J = 12.3 Hz, IH;
6.96, d, J = 8.7 Hz, IH; 7.05, , J = 8.4 Hz, IH; 7.13,
m, 2H; 7.24, m, 7H; 7.38, d, J = 9.0 Hz, IH;7.45, d, J
= 9.0 Hz, IH; 7.80, d, = 8.1 Hz, IH; 7.84, , J =7.8
Hz, IH; 7.91, d, J = 9.0 Hz, IH; 7.96, d, = 8.7 Hz,
IH. MS (ES +ve) m/z 902 (10%) [M+H]+; 452.0 (100)
[M+H]2+. Synthesis of Compound 11 11(r) To a solution
of l,l'-t>iphen-2,2'-diol (0.21 g, 1.15 mmol) in dry
acetone (25 ml) was added potassium carbonate (1.62 g,
12.0 mmol). To the resulting suspension a solution of
l-bromo-3-methylbutane (0.18 ml, 1.50 mmol) in dry
acetone (10 ml) was added portionwise over 90 minutes.
The reaction mixture was then heated at reflux for 18
hours. The cooled mixture was filtered and the solid
residue was washed with acetone (2 x 20 ml). The
combined filtrate and washes were concentrated in
vacuo to yield the product ll(i) as a colourless oil
(292 mg, 99%). 1H NMR (300 MHz, CDCl3) d 0.95, d, J =
6.2 Hz, 6H; 1.71, m, 3H; 4.13, t, J = 6.4 Hz, 2H;
7.25, m, 8H. MS (EI) m/z 256 (30%) [M]+; 186 (100)
[M-(CH2CH2CH(CH3)2)]+. ii(M) To a solution of ll(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% HCl) and extracted with
DCM (3 x 20 ml). The combined organic layers were
dried (MgSO4) and concentrated in vacuo to yield the
title compound ll(i ) as a thick colourless oil (111
mg, 30%). 1H NMR (300 MHz, CDCl3) d 0.77, d, = 4.4 Hz,
6H; 1.45, m, 3H; 3.99, t, J =6.5 Hz, 2H; 4.62, s, 2H;
6.87, dd, J = 8.2, 0.9 Hz, IH; 7.08, m, 3H; 7.31, m,
4H. MS (ES +ve) m/z 353 (12%) [M+K]+; 337 (39)
[M+Na]+; 332 (96) [MH-NH4] 1 ; 315 (100) [M+H]+; 245
(38).ll(iii) This compound was prepared via Protocol
1, using ( )-Lysine(Boc)-methyl ester (0.10 g, 0.38
mmol) and ll(ii) (0.11 g, 0.34 mmol) in anhydrous
acetonitrile (10 ml) with EDCI (0.09 g, 0.45 mmol) and
HObt (0.08 g, 0.58 mmol). Purification with 1-2%
methanol:DCM gave product ll(iii) as a pale yellow oil
(179 mg, 93%). 1H NMR (300 MHz, CDCl3) d 0.76, dd, =
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, = 8.5 Hz, IH; 8.86, d, J = 7.9 Hz, IH;
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). ll(iv) To a solution of ll(iii) (0.18 g, 0.32
mmol) in THRwater (4:1) (15 ml) was added lithium
hydroxide (0.11 g, 2.60 mmol) and the resulting
solution was stirred at 20 0C for 16 hours. The
reaction mixture was diluted with water (5 ml),
acidified with 10% HCl and extracted with DCM (4 x 10
ml). The combined organic layers were dried (MgSO )
and concentrated in vacuo to give the product ll(iv)
as a pale yellow oil (108 mg, 62%). 1H NMR (500 MHz,
CDCl3) d 0.77, dd, J =6.3, 4.4 Hz, 6H; 1.13, m, 2H;
1.44, m, 14H; 1.75, br s, IH; 3.12, m, 2H; 3.94, m,
2H; 4.49, ABq, J = 14.6 Hz, 2H; 4.64, m, IH; 6.87, m,
2H; 6.99, m, 2H; 7.05, t, J =7.8 Hz, IH; 7.26, m, 4H.
MS (ES +ve) m/z 543, (100%) [M+H]+; 487 (46)
[M+H-56]+; 443 (46) [M+H-Boc]+. ll(vi)This compound
was prepared in two steps. The first step via Protocol
1, using l(iv) (1.12 g, 5.06 ramol) and Fmoc-
(D)-arg(Pbf)-OH (3.06 mg, 4.72 mmol) to yield the Fmoc
protected precursor ll(v) as a white foamy solid (MS
(ES +ve) m/z 852 (100%) [M+H]+). This was then
deprotected via Protocol 2 to afford the desired
compound ll(vi) as a yellow oil (1.54 g, 52% two
steps). MS (ES +ve) m/z 630 (100%) [M+H]+ ll(vii) This
compound was prepared via Protocol 1, using ll(iv) (70
mg, 0.13 mmol) and ll(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%
methanol:DCM gave product ll(vii) as a clear
colourless oil (103 mg, 71%). 1H NMR (300 MHz, CDCl3)
d 0.77, dd, J = 6.4, 1.8 Hz, 6H; 0.88, dd, / = 7.3,
7.3 Hz, 6H; 1.08, m, 2H; 1.43, m, 23H; 1.63, m, 5H;
1.83, m, IH; 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, 5H; 4.85, m, IH; 5.14, ABq, J = 12.3 Hz, 2H;
6.15, br s, 2H; 6.79, m, 2H; 7.01, m, 3H; 7.28, m,
1OH; 7.61, br d, IH. MS (ES +ve) m/z 1153 (100%)
[M+H]+; 527 (68); 288 (98). Compound 11 This compound
was prepared via Protocol 3, using ll(vii) (95 mg, 82
mmol) and TFAITIPSIH 2O (95:2.5:2.5) (2 ml).
Precipiation from methanol using ether (3 times) gave
the product 11 as off-white crystals (67 mg, 93%). 1H
NMR (300 MHz, CD3OD) d 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,
14H; 2.89, m, 2H; 3.16, m, 2H; 3.96, m, 2H; 4.44, m,
5H; 5.14, ABq, = 10.7 Hz, 2H; 7.02, m, 4H; 7.23, m,
2H; 7.35, m, 7H. MS (ES +ve) m/z 802 (4%) [M+H]+; 401
(100) [M+H]2+.Synthesis of Compound 12 12(i) To
BOC(L)-LeU-OH (300 mg, 1.30 mmol) and potassium
carbonate (0.4 g, 2.90 mmol) in acetone (25 ml) was
added 4-bromo-l-methylbutane (0.2 ml, 1.60 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 DCM to
yield the product 12(i) as a colourless oil (172 mg,
44%). 1H NMR (300 MHz, CDCl3) d 0.94, m, 12H; 1.44, s,
9H; 1.55, m, 4H; 1.70, m, 2H; 4.14, dt, J1 =6.8 Hz, J2
=2.0 Hz, 2H. 4.29, m, IH; 5.04, d, J = 8.3 Hz, NH. MS
(ES +ve) m/z 302.1 (100%) [M+H]+; 246.1 (70)
[M+H-ZBuf; 202.1 (70) [M+H-BOC] . 12(ii) 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 bicarbonate
solution until the washings were basic. The organic
layer was then dried (MgSO4), filtered and evaporated
to dryness to yield the desired product 12(ii) as a
white solid (93 mg, 78%). 1H NMR (300 MHz, CDCl3) d
0.93, m, 12H; 1.43, m, IH; 1.55, m, 3H/NH2; 1.73, m,
2H; 3.45, dd, J1 = 8.2 Hz, J2 = 5.9 Hz, IH; 4.14, t, J
= 6.9 Hz, 2H. MS (ES +ve) m/z 202.0 (100%) [M+H]+.
12(iii) 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%).1H NMR (300 MHz, CDCl3) d 0.84, m, 12H; 1.21, s,
3H; 1.22, s, 3H; 1.47, m, 2H; 1.60, m, 9H; 1.90, m,
IH; 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,
IH; 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, d, J = 7.7 Hz, NH; 7.51, d, J =7.4 Hz, 2H;
7.69, d, J = 7.5 Hz, 2H. MS (ES +ve) m/z 846.0 (100%)
[M+H]+. 12(iv) This compound was prepared via Protocol
2, using 12(iii) (150 mg, 0.177mmol) to yield the
desired product 12(iv) 



as a colourless oil (101 mg, 91%). 1H NMR (300 MHz,
CDCl3) d 0.92, m, 12H; 1.30, s, 6H; 1.52, m, 3H; 1.62,
m, 4H/NH2; 1.80, m, 5H; 2.10, s, 3H; 2.55, s, 3H;
2.57, s, 3H; 2.62, t, J = 6.7 Hz, 2H; 3.19, m, 2H;
3.40, m, IH; 4.11, m, 2H; 4.46, m, IH; 6.31, br s, NH;
6.38, br s, NH; 7.76, , J = 8.0 Hz, NH. MS (ES +ve)
m/z 624.0 (100%) [M+H]+. 12(v) This compound was
prepared via Protocol 1, using 6(vi) (75 mg, 0.117
mmol) and 12(iv) (86 mg, 0.138 mmol) to yield 12(v) as
a light brown solid (122 mg, 84%). 1H NMR (300 MHz,
CDCl3) d 0.47, , 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, IH; 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, IH;
7.84, d, J = 8.9 Hz, IH; 7.86, , J = 8.8 Hz, IH; 7.93,
d, J = 9.3 Hz, IH; 7.96, , J = 9.5 Hz, IH. MS (ES +ve)
m/z 1247.9 (40%) [M+H]+; 574.7 (100)
[M+2H-BOC]2+.Compound 12 This compound was prepared
via Protocol 3, using 12(v) (120 mg, 0.096 mmol) to
yield 12 as an off white solid (84 mg, 92%). 1H NMR
(300 MHz, CD3OD) d 0.52, d, / = 6.6 Hz, 3H; 0.57, d, /
= 6.6 Hz, 3H; 0.91, m, 14H; 1.14, m, 2H; 1.26, m, 2H;
1.54, m, 5H; 1.65, m, 7H; 1.84, m, IH; 2.82, m, 2H;
3.18, m, 2H; 3.95, m, IH; 4.14, m, 4H; 4.36, m, 2H;
4.46, ABq, / = 14.6 Hz, IH; 4.58, ABq, / 14.6 Hz, IH;
7.07, dist t, 2H; 7.21, dist t, 2H; 7.34, dist t, 2H;
7.47, d, / = 9.3 Hz, IH; 7.56, d, / = 9.3 Hz, IH;
7.91, dist t, 2H; 8.03, dist t, 2H. MS (ES +ve) m/z
882.0 (5%) [M+H]+; 441.6 (100) [M+2H]2 . Synthesis of
Compound 13 13(i) 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 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-bromoethyi)benzene, then with DCM to yield the
product 13(i) as a colourless oil (235 mg, 81%). 1H
NMR (500 MHz, CDCl 3) d 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,
IH; 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
374.2 (80%) [M+K]+; 358.3 (100) [M+Na] +; 336.3 (10)
[M+H]+; 236.2 (50) [M+H-BOC] +. 13(ii)To 13(i) (230
mg, 0.686 mmol) dissolved in DCM (2 ml) was added TFA
(2 ml) and the resulting solution stirred at room
temperature for 2 hrs. Ethyl acetate (15 ml) was then
added and the solution washed with sat. sodium
bicarbonate solution until the washing were basic. The
organic layer was then dried (MgSO4) and evaporated to
dryness to yield the desired product 13(ii) as a
yellow oil (140 mg, 87%). 1H NMR (500 MHz, CDCl3) d
0.87, , J = 5.7 Hz, 3H; 0.89, , J = 5.7 Hz, 3H; 1.35,
m, IH; 1.48, m, IH; 1.69, m, IH; 1.89, m, NH2; 2.94,
t, = 7.0 Hz, 2H; 3.42, dd, J1 = 8.3 Hz, J2 = 5.9 Hz,
IH; 4.33, m, 2H; 7.21, m, 3H; 7.28, m, 2H. MS (ES +ve)
m/z 236.2 (100%) [M+H]+. 13(iv) 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(i) 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(Hi) (280 mg, 0.318 mmol) to afford the
product 13(iv) as a colourless oil (123 mg, 59%). 1H
NMR (300 MHz, CDCl3) d 0.85, d, J = 5.7 Hz, 3H; 0.86,
d, J = 5.9 Hz, 3H; 1.29, s, 6H; 1.53, m, 4HTNH2; 1.78,
m, 5H; 2.09, s, 3H; 2.54, s, 3H; 2.56, s, 3H; 2.60, m,
2H; 2.91, t, J = 7.0 Hz, 2H; 3.17, m, 2H; 3.37, m, IH;
4.29, m, 2H; 4.43, m, IH; 6.33, br s, NH; 6.38, br s,
NH; 7.22, m, 5H; 7.73, , J = 8.0 Hz, NH. MS (ES +ve)
m/z 658.0 (100%) [M+H]+; 554.1 (60) [M+H-EtPh]+. 13(v)
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%). 1H NMR
(300 MHz, CDCl3) d 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; 2.93, t, = 7.1 Hz; 3.15, m, 2H; 3.87, m,
IH; 4.04, m, 2H; 4.42, m, 4H; 4.82, m, NH; 6.18, d, J
= 7.1 Hz, NH; 6.28, br s, NH; 7.21, m, 12H; 7.43, , J
- 9.1 Hz, IH; 7.83, d, J = 7.8 Hz, IH; 7.85, , J = 7.8
Hz, IH; 7.92, d, = 9.0 Hz, IH; 7.93, d, = 8.9 Hz, IH.
MS (ES +ve) m/z 1282.0 (80%) [M+H]+; 591.7 (100)
[M+2H-BOC] 2+. Compound 13 This compound was prepared
via Protocol 3, using 13(v) (110 mg, 0.086 mmol) to
yield 13 as a white solid (80 mg, 96%). 1H NMR (300
MHz, CD3OD) d 0.50, d, = 6.2 Hz, 3H; 0.55, d, J = 6.2
Hz, 3H; 0.85, d, J = 6.1 Hz, 3H; 0.89, d, J = 6.1 Hz,
3H; 0.96, m, 2H; 1.16, m, 5H; 1.57, m, 1OH; 1.81, m,
IH; 2.80, m, 2H; 2.93, t, J = 6.7 Hz, 2H; 3.16, m, 2H;
3.94, m, IH; 4.14, m, 2H; 4.34, m, 2H; 5.45, ABq, / =
14.8 Hz, IH; 5.56, ABq, / = 14.8 Hz, IH; 7.04, , J =
4.3 Hz, IH; 7.07, d, J = 4.3 Hz, IH; 7.22, m, 9H;
7.45, d, J = 9.0 Hz, IH; 7.53, d, J = 9.0 Hz, IH;
7.88, d, J = 7.6 Hz, IH; 7.91, d, J = 7.3 Hz, IH;
7.99, d, J = 9.0 Hz, IH; 8.00, d, J = 9.0 Hz, IH. MS
(ES +ve) m/z 915.9 (5%) [M+H]+; 458.9 (100) [M+2H]2+.
Synthesis of Compound 14 14(i) This compound was
prepared via Protocol 1, using BOC-(L)-IeU-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%). 1H NMR (500 MHz, CDCl3) d 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, IH; 4.30, m, 3H; 5.57, d, = 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] +.14(ii) To 14(i) (230
mg, 0.719 mmol) dissolved in DCM (2 ml) was added TFA
(2 ml) and the resulting solution stirred at room
temperature for 2 hrs. Ethyl acetate (15 ml) was then
added and the solution washed with sat. sodium
bicarbonate solution until the washing were basic. The
organic layer was then dried (MgSO4) and evaporated to
dryness to yield the desired product 14(H) as a
colourless oil (65 mg, 41%). 1H NMR (300 MHz, CDCl3) d
0.93, d, J = 5.6 Hz, 3H; 0.96, d, J = 5.6 Hz, 3H;
1.37, m, IH; 1.68, br s, NH2; 1.73, m, 2H; 3.43, m,
IH; 4.42, d, J = 5.8 Hz, 2H; 7.27, m, 2H; 7.32, m, 3H;
7.69, m, NH. MS (ES +ve) m/z 221.2 (100%) [M+H]+.
14(iv) This compound was prepared in two steps. The
first step via Protocol 1, using 14(ii) (60 mg, 0.272
mmol) and Fmoc-(Z))-arg(Pmc)-OH (176 mg, 0.272 mmol)
to yield the Fmoc protected precursor 14(Ui) 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, using 14(iii) (156 mg, 0.183 mmol) to
afford the product 14(iv) as a white solid (85 mg,
74%). 1H NMR (300 MHz, CDCl3) d 0.83, m, 6H; 1.44, s,
9H; 1.62, m, 6HZNH2; 1.80, m, IH; 2.05, s, 3H; 2.43,
s, 3H; 2.51, s, 3H; 2.90, s, 2H; 3.15, m, 2H; 3.62, m,
IH; 4.25, m, 2H; 4.45, m, IH; 6.54, br s, NH; 7.14, m,
5H; 7.72, dd, = 7.8 Hz, J2 = 16.0 Hz, NH; 8.25, m, NH.
MS (ES +ve) m/z 629.0 (100%) [M+H]+. 14(v)This
compound was prepared via Protocol 1, using 6(vi) (82
mg, 0.127mmol) and 14(iv)(80 mg, 0.127 mmol) to yield
14(v) as a white solid (63 mg, 41%). 1H NMR (300 MHz,
CDCl3) d 0.44, , J - 6.5 Hz, 3H; 0.49, A, J =6.5 Hz,
3H; 0.79, d, J =6.3 Hz, 3H; 0.83, d, J = 6.3 Hz, 3H;
0.85, m, 2H; 1.11, m, 4H; 1.26, m, 4H; 1.40, s, 6H;
1.43, s, 9H; 1.69, m, 5H; 1.95, m, IH; 2.04, s, 3H;
2.46, s, 3H; 2.52, s, 3H; 2.90, s, 2H; 2.93, m, 2H;
3.19, m, 2H; 3.80, m, IH; 4.13, m, 2H; 4.30, m, 5H;
4.49, m, IH; 5.05, m, NH; 5.04, ABq, J = 12.2 Hz, IH;
5.11, ABq, J =12.2 Hz, IH; 6.19, d, = 6.8 Hz, NH;
6.15, br s, NH; 6.46, br s, NH; 7.10, m, 6H; 7.31, m,
5H; 7.71, m, 3H; 7.84, dist d, IH; 7.90, d, J =9.2 Hz,
2H. MS (ES +ve) m/z YlSlB (80%) [M+H]+; 577.4 (100)
[M+2H-BOC]2+. Compound 14 This compound was prepared
via Protocol 3, using 14(v) (63mg, 0.050 mmol) to
yield 14 as a white solid (40 mg, 82%). 1H NMR (500
MHz, CD3OD) d 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, IH; 1.53,
m, 3H; 1.68, m, 6H; 1.81, m, IH; 2.77, m, 2H; 3.19, m,
2H; 3.87, m, IH; 4.00, m, IH; 4.10, m, IH; 4.21, m,
IH; 4.37, m, 3H; 4.44, ABq, = 15.0 Hz, IH; 4.52, ABq,
J =15.0 Hz, IH; 7.06, dist t, 2H; 7.25, m, 7H; 7.34,
m, 2H; 7.46, d, J =9.5 Hz, 2H; 7.90, d, J = 9.0 Hz,
2H; 7.99, , J =8.8 Hz, IH; 8.02, d, = 8.7 Hz, IH. MS
(ES +ve) m/z 901.0 (5%) [M+H]+; 451.1 (100) [M+2H]2+.
Synthesis of Compound 15 15(r) To a stirring
suspension of NaH (60% dispersion, 73 mg, 1.86 mmol)
in dry THF (10 ml) was added dropwise (L)- 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 IM HCl
(3 x 20 ml). The combined acid extracts were then
basified with 2M KOH and back extracted with DCM (5 x
15 ml). 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.1H
NMR (300 MHz, CDCl3) d 0.87, d, J = 5.4 Hz, 3H; 0.89,
, J = 5.4 Hz, 3H; 1.23, m, IH; 1.41, m, IH; 1.56, m,
IH; 2.42, br s, NH2; 2.74, m, IH; 3.31, dABq, J1 =
10.7 Hz, J2 = 6.2 Hz, IH; 3.55, dABq, J1 = 10.7 Hz, J2
= 3.9 Hz, IH; 3.76, ABq, J = 12.9, Hz, IH; 3.82, ABq,
J = 12.9, Hz, IH; 7.32, m, 5H. MS (ES +ve) m/z 208
(100%) [M+H]+, 15(iii) This compound was prepared in
two steps. The initial coupling reaction via Protocol
1, using 15(i) (140 mg, 0.675 mmol) and
Fmoc-(Z))-arg(Pbf)-OH (438 mg, 0.675 mmol) to yield
the Fmoc protected precursor 15(ii) as an off white
foamy solid (MS (ES +ve) m/z 837.9 (25% [M+H]+; 419.8
(100) [M+2H]2+). This compound was then deprotected
via Protocol 2, 15() (200 mg, 0.238 mmol) to afford a
colourless oil 15(iii) (27mg, 18% two steps). 1H NMR
(300 MHz, CDCl3) d 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, 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, IH; 4.13, m, IH; 4.45, ABq, J = 12.1 Hz,
IH; 4.50, ABq, / = 12.1 Hz, IH; 6.34, br s, NH; 7.29,
m, 5H; 7.39, d, J = 9.0 Hz, NH. MS (ES +ve) m/z 616.3
(100%) [M+H]+. 15(iv) 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%). 1H NMR (500 MHz, CDCl3) d 0.49, d,
J = 6.5 Hz, 3H; 0.53, , J = 6.6 Hz, 3H; 0.79, m, 2H;
0.88, d, J = 6.6 Hz, 3H; 0.90, d, = 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, IH; 2.07, s, 3H; 2.49, s, 3H; 2.56, s,
3H; 2.91, s, 2H; 2.93, m, 2H; 3.17, m, 2H; 3.41, dABq,
J1 = 9.6 Hz, J2 = 5.2 Hz, IH; 3.45, dABq, J1 = 9.6 Hz,
J2 = 4.6 Hz, IH; 3.89, m, IH; 4.01, m, 2H; 4.17, m,
IH; 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, IH;
7.84, d, J = 8.4 Hz, IH; 7.86, d, J = 8.4 Hz, IH;
7.92, d, J = 8.8 Hz, IH; 7.93, d, = 8.8 Hz, IH. MS (ES
+ve) mfz 1240 (100%) [M+H]+; 832.4 (100)
[M+H-BOC-pbf-ibuf. Compound 15 This compound was
prepared via Protocol 3, using 15(iv) (50 mg, 0.040
mmol) to yield 15 as a white solid (32 mg, 83%). 1H
NMR (500 MHz, CDCl3) d 0.51, d, / = 6.6 Hz, 3H; 0.56,
d, J = 6.6 Hz, 3H; 0.90, ,J= 6.7 Hz, 3H; 0.92, m, 2H;
0.93, d, J = 6.7 Hz, 3H; 1.24, m, 4H; 1.64, m, 9H;
1.84, m, IH; 2.75, m, 2H; 3.17, m, 2H; 3.43, , J = 7.4
Hz, 2H; 3.92, m, IH; 4.12, m, 2H; 4.29, m, IH; 4.49,
m, 4H; 7.06, dist t, 2H; 7.21, m, 2H; 7.34, m, 7H;
7.47, d, = 9.1 Hz, IH; 7.54, d, J = 9.1 Hz, IH; 7.91,
d, J = 8.8 Hz, IH; 7.92, d, = 8.8 Hz, IH; 8.02, d, J =
9.3 Hz, 2H. MS (ES +ve) in/z 888.3 (10%) [M+H]+; 444.9
(100) [M+2H]2+. Synthesis of Compound 16 & Compound 17
16(i) 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% HCl and back-extracted with
ethyl acetate (3 x 25 ml). The organic layers were
dried (MgSC^) and concentrated in vacuo to give the
product 16(i) as a white solid (2.12 g, 95%). 1H NMR
(500 MHz, CDCl3) d 0.87, dd, J = 10.7, 6.6 Hz, 6H;
1.44, m, IH; 1.89, m, IH; 2.30, m, IH; 4.93, dd. =
11.3, 4.4 Hz, IH; 7.67, dd, = 5.3, 2.8 Hz, 2H; 7.79,
dd, = 5.3, 2.8 Hz, 2H; 11.23, br s, IH. MS (ES -ve)
m/z 260 (100%) [M-H]+; 216 (46) [M-COOH]+.16() To a
solution of 16(i) (0.70, 2.69 mmol) in THF (15 ml)
under a N2 atmosphere at 0 0C was added
dicyclohexylcarboddimide (0.76 g, 3.69 mmol). The
resultant solution was stirred at 0 C for 1 hour. To
this was added 2-amino-l-phenylethanol (0.45 g, 3.28
mmol) and the solution was stirred at 0 0C for 30
minutes then at room temperature (-15 0C) 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:retroleum spirit gave the title compound 16(H)
as a pale yellow oil (783 mg, 76%). 1H NMR (500 MHz,
CDCl3) d 0.90, d, = 6.8 Hz, 6H; 1.43, m, IH; 1.83, m,
IH; 2.30, m, IH; 3.28, m, IH; 3.66, m, IH; 4.82, m,
IH; 4.87, m, IH; 6.73, br s, IH; 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). 16(iii) To a solution of
chromium trioxide (0.45 g, 4.5 mmol) in water (10 ml)
was slowly added concentrated H2SO4 (10 ml, 95%). The
cooled solution was then added portionwise to a
solution of 16(i) (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 (MgSO ) and concentrated
in vacuo. The crude residue was subjected to flash
silica column chromatography, eluting with 20% ethyl
acetate:petroleum spirit to yield the title compound
16(Hi) as a pale yellow oil (231 mg, 34%). 1H NMR (500
MHz, CDCl3) d 1.02, dd, J = 18.0, 6.6 Hz, 6H; 1.66, m,
IH; 2.25, m, IH; 2.60, m, IH; 5.64, dd, J = 10.9, 5.0
Hz, IH, 7.27, m, IH; 7.28, t, J = 7.8 Hz, IH; 7.36, t,
J = 7.9 Hz, 2H; 7.56, d, J = 7.4 Hz, 2H; 7.74, dd, =
5.3, 2.9 Hz, 2H; 7.87, dd, = 5.3, 2.9 Hz, 2H. MS (ES
+ve) m/z 361.0 (100%) [M+H]+. 16(iv) X ~~\ JTo a
solution of 16(Hi) (0.19 g, 0.53 mmol) in ethanol (10
ml) was added ethylenediamine (0.14 ml, 2.25 mmol) and
the resulting solution was heated at reflux for 5
hours. The cooled reaction mixture was diluted with
ethyl acetate (50 ml) then extracted with IM HCl (3 x
25 ml). The combined aqueous extracts were rendered
alkaline with addition of 1 M NaOH then extracted with
DCM (3 x 25 ml). The combined organic extracts were
dried (MgSO ) and concentrated in vacuo to give the
product 16(iv) as pale yellow crystals (100 mg, 82%).
1H NMR (500 MHz, CDCl3) d 0.96, dd, J =6.2, 9.0 Hz,
6H; 1.73, m, 5H; 4.13, t, = 7.2 Hz, IH; 7.24, s, IH;
7.31, t, J = 7.7, Hz, IH; 7.42, t, J = 7.8 Hz, 2H;
7.62, d, J =7.8 Hz, 2H. MS (ES +ve) m/z 231 (100%)
[M+H]+. 16(v) This compound was prepared via Protocol
1, using 16(iv) (0.10 g, 0.43 mmol) and
(/?)-Fmoc-argmine(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%). 1H NMR (500 MHz, CDCl3) d
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, IH; 4.23, m, 4H; 5.24, m, 2H; 6.37, m, 4H;
7.10, s, IH; 7.26, m, 6H; 7.69, m, 3H; 7.67, m, 2H. MS
(ES +ve) m/z 874.9 (48%) [M+H]+; 438 (74); 143 (100).
16(vi) 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 (189 mg, 98%). 1H NMR
(500 MHz, CDCl3) d ; 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, IH; 5.23, ABquart, J = 6.6 Hz,
IH; 6.42, br s, 3H; 7.18, s, IH; 7.27, m, IH; 7.35, t,
J =7.6 Hz, 2H; 7.55, d, J = 7.3 Hz, 2H; 8.08, br d,
IH. MS (ES +ve) m/z; 653 (100%) [M+H]+; 327 (41)
[M+H]2+.16(vii) This compound was prepared via
Protocol 1, 16(vi) (0.19 g, 0.29 mmol) and 6(vi) (0.19
0.29 mmol) in anhydrous acetonitrile (7 ml) with EDCI
(0.08 g, 0.42 mmol) and HObt (0.06 g, 0.41 mmol).
Purification with 2% methanol:DCM gave product 16(vii)
as an off-white solid (343 mg, 92%). 1H NMR (300 MHz,
CDCl3) d 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, IH; 3.85, m, IH; 4.03, m, 2H; 4.41, m, 3H;
4.79, m, IH; 5.25, m, IH; 6.15, m, IH; 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]+. 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 1H NMR (300
MHz, CD3OD) d 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, IH; 3.96, m, IH; 4.10, m,
2H; 4.45, ABquart, J = 14.6 Hz, 2H; 5.22, m, IH; 7.05,
t, = 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%) [MH-H]+;
456 (100) [M+H]2+Compound 17 1H NMR (300 MHz, CD3OD) d
0.50, dd, J = 12.4, 12.4 Hz, 6H; 0.96, m, 6H; 1.24, m,
2OH; 2.10, m, 2H; 3.15, m, IH; 3.98, m, IH; 4.15, m,
2H; 4.46, m, 2H; 5.06, m, IH; 7.09, m, 3H; 7.40, m,
4H; 7.66, m, 4H; 7.92, m, 4H; 8.33, m, 2H. MS (ES +ve)
m/z 992 (38%) [M+H]+; 496 (100) [M+H]2+. Synthesis of
Compound 18 18(r) A suspension of (2,3-epoxypro
ryl)benzene (0.5 ml, 3.80 mmol) in concentrated
ammonia solution (10 ml, 28%) was placed in a Teflon
tube with a 100 bar pressure cap, then heated in a
microwave reactor at 110 0C for 30 minutes. After
cooling the mixture was extracted with DCM (3 x 15
ml), the organic layers combined, dried (MgSC^) and
concentrated in vacuo to give the product 18(i) as
colourless prisms (490 mg, 86%). 1H NMR (300 MHz,
CDCl3) d 2.01, br s, 3H; 2.59, m, IH, 2.73, d, J = 6.4
Hz, 2H; 2.78, m, IH; 3.72, m, IH; 7.22, m, 5H. MS (ES
+ve) m/z 152 (100%) [M+H]+; 134 (21); 117 (12). 18(ii)
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%). 1H NMR (300 MHz, CDCl3) d 0.88, dd, =
6.4, 2.1 Hz, 6H; 1.43, m, IH; 1.81, m, IH; 2.30, m,
IH; 2.67, m, 2H; 3.01, br s, IH; 3.07, m, IH; 3.44, m,
IH; 3.86, m, IH; 4.84, dd, J = 11.4, 4.7 Hz, IH; ;
6.74, br s, IH; 7.20, m, 5H; 7.69, m, 2H; 7.80, m, 2H.
MS (ES +ve) m/z 433 (20%) [M+K]+; 417 (51) [MfNa] +;
395 (100) [M+H]+.lS(iii) To a solution of chromium
trioxide (0.51 g, 5.1 mmol) in water (10 ml) was
slowly added concentrated H2SO4 (10 ml, 95%). The
cooled solution was then added portionwise to a
solution of 18(ii) (0.82 g, 2.1 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 (MgSO ) and concentrated in
vacuo. The crude residue was subjected to flash silica
column chromatography, elution with 25% ethyl
acetate:retroleum spirit gave the product lS(i i) as a
dark yellow oil (200 mg, 25%). 1H NMR (300 MHz, CDCl3)
d 0.98, dd, = 9.1, 6.4 Hz, 6H; 1.60, m, IH; 2.14, m,
IH; 2.51, m, IH; 3.92, s, 2H; 5.52, dd, J =5.0, 11.1
Hz, IH; 6.65, s, IH; 7.22, 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) 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 0C for 20 minutes The cooled
reaction mixture was diluted with ethyl acetate (50
ml) then extracted with 5% HCl (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 organic extracts were dried (MgSO4) and
concentrated in vacuo to give the product 18(iv) as a
thick colourless oil (lll mg, 81%). 1H NMR (300 MHz,
CDCl3) d 0.89, m, 6H; 1.64, m, 5H; 3.95, s, 2H; 4.0,
m, IH; 6.62, s, IH; 7.26, m, 5H. MS (ES +ve) m/z 245
(83%) [M+H]+; 228 (100) [M-NH2]+.18(v) This compound
was prepared via Protocol 1, using 18(iv) (88 mg, 36
mmol) and (i?)-Fmoc-arginine(PMC)-OH (240 mg, 37 mmol)
in anhydrous acetonitrile (6 ml) with EDCI (95 mg, 50
mmol) and HObt (64 mg, 47 mmol). Purification with 2%
methanohDCM gave the product 18(v) as a pale yellow
oil (302 mg, 94%). 1H NMR (300 MHz, CDCl3) d 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, IH;
4.24, m, 3H; 5.14, q, = 7.3 Hz, IH; 6.47, m, 5H; 7.21,
m, 8H; 7.37, m, 2H; 7.49, d, J = 7.3 Hz, 2H; 7.69, J
=13 Hz, 2H. MS (ES +ve) m/z 888.9, (78%) [M+H]+; 445.3
(100) [M+H]2+. 18(vi) This compound was prepared via
Protocol 2, using 18(v) (0.30 g, 0.34 mmol) and
piperidine (0.15 ml, 1.51 mmol) 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%). 1HNMR (300 MHz, CDCl3) d
0.88, dd, = 6.4, 5.3 Hz, 6H; 1.28, s, 6H; 1.62, m, 9H;
2.08, s, 3H; 2.19, m, 2H; 2.53, s, 3H; 2.55, s, 3H;
2.57, m, 2H; 3.14, m, 2H; 3.42, m, IH; 3.90, s, 2H;
5.09, q, J =7.0 Hz, IH; 6.38, m, 3H; 6.59, s, IH;
7.23, m, 5H; 8.00, br d, J = 8.5 Hz, IH.18(vii) 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% methanol:DCM gave the product 18(v) as an
off-white solid (131 mg, 64%). 1H NMR (300 MHz, CDCl
3) 6 0.46, dd, = 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, 1OH; 2.79, br s, IH; 2.91, m, 2H;
3.19, m, IH; 3.92, m, 5H; 4.43, m, 3H; 4.79, m, IH;
5.10, m, IH; 6.25, m, 3H; 7.27, m, 12H; 7.91, m, 5H.
MS (ES +ve) m/z 1291 (28%) [M+H]+; 646 (67) [M+H] 2+;
83 (100). HRMS (ES +ve) for C73H95N8OnS, calculated
1291.6841, found 1291.6835. Compound 18 This compound
was prepared via Protocol 3, using 18(vii) (132 mg,
0.10 mmol) and TFAITIPSIH 2O (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%). 1H
NMR (300 MHz, CD3OD) d 0.52, dd, J = 16.1, 6.4 Hz, 6H;
0.91, m, 8H; 1.19, m, 5H; 1.57, m, 1OH; 2.78, m, 2H;
3.17, m, 2H; 3.30, m, 2H; 3.49, q, J =7.0 Hz, 2H;
4.04, m, 4H; 4.53, ABquart, = 14.1 Hz, IH; 5.17, m,
IH; 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. MS
(ES +ve) m/z 925 (4%) [M+H]+; 463.5 (100)
[M+H]2+.Synthesis of Compound 19 To Boc-(L)-Phe-OH
(265 mg, 1.00 mmol) and potassium carbonate (691 mg,
5.0 mmol) in acetone (30 ml) was added benzyl bromide
(0.24 ml, 2.0 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
19(i) as a white solid (351 mg, 99%). 1H NMR (500 MHz,
CDCl3) d 1.46, s, 9H; 3.12, m, 2H; 4.68, m, IH; 5.15,
ABq, J = 12.3 Hz, IH; 5.16, m, NH; 5.19, ABq, = 12.3
Hz, IH; 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+Hsf; 256.0 (100) [M+H-BOC] 1 . To 19(i) (346
mg, 0.973 mmol) in DCM (2 ml) was added TFA (2 ml) and
the resulting solution stirred at room 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 19(ii) as a colourless oil
(203 mg, 82%). 1H NMR (500 MHz, CDCl3) d 1.54, s, NH2;
2.78, dABq, J1 = 13.5 Hz, J2 = 5.5 Hz, IH; 2.96, dABq,
J1 = 13.5 Hz, J2 = 7.5 Hz, IH; 3.65, m, IH; 5.00, ABq,
J = 12.3 Hz, IH; 1.56, m, NH; 5.03, ABq, J = 12.3 Hz,
IH; 7.02, d, = 6.9 Hz, 2H; 7.15, m, 8H. MS (ES +ve)
m/z 256. 1 (100%) [M+H]+. 19(iv)This compound was
prepared in two steps. The first step via Protocol 1,
using 19(ii) (200 mg, 0.78 mmol) and
Fmoc-(D)-arg(Pmc)-OH (464 mg, 0.70 mmol) to yield the
Fmoc protected precursor 19(iii) as a white foamy
solid (573 mg, MS (ES +ve) m/z 899.8 (100%) [M+H]+).
This precursor (200 mg) was then deprotected via
Protocol 2 to afford the desired compound 19(iv) as a
white solid (148 mg, 89% two steps). 1H NMR (500 MHz,
CDCl3) d 1.32, s, 6H; 1.44, m, 2HTNH2; 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, IH; 4.81, m,
IH; 5.07, ABq, J = 12.2 Hz, IH; 5.15, ABq, J = 12.2
Hz, IH; 6.41, m, NH; 7.09, d, J = 6.6 Hz, 2H; 7.25, m,
5H; 7.32, m, 3H; 7.88, d, = 6.8 Hz, NH. MS (ES +ve)
m/z 677.9 (100%) [M+H]+. 19(v) 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%). 1H NMR (300 MHz,
CDCl3) d 0.48, d, / = 6.2 Hz, 3H; 0.54, d, / = 6.2 Hz,
3H; 0.78, m, 2H; 0.89, m, 2H; 1.20, m, 8H; 1.43, s,
9H; 1.58, m, IH; 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,
2H; 3.19, m, IH; 3.88, m, IH; 4.06, m, 2H; 4.37, m,
IH; 4.39, ABq, = 6.6 Hz, IH; 4.52, ABq, J = 6.6 Hz,
IH; 4.86, m, 1H/NH; 5.10, ABq, J = 12.3 Hz, IH; 5.18,
ABq, J = 12.3 Hz, IH; 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, IH; 7.85, d, J = 8.2 Hz, IH; 7.88, d, J = 7.9 Hz,
IH; 7.96, d, = 8.7 Hz, 2H. MS (ES +ve) m/z 1301.8
(100%) [M+H]+. Compound 19This compound was prepared
via Protocol 3, using 19(v) (195 mg, 0.148 mmol) yield
19 as an off white solid (128 mg, 85%). 1H NMR (300
MHz, CD3OD) d 0.46, d, J = 6.6 Hz, 3H; 0.52, d, J =
6.6 Hz, 3H; 0.92, m, 2H; 1.08, m, 2H; 1.20, m, 2H;
1.50, m, 5H; 2.76, m, 2H; 3.03, m, 3H; 3.15, m, IH;
3.88, m, IH; 4.06, m, 2H; 4.28, m, IH; 4.46, m, 2H;
4.69, m, IH; 5.11, s, 2H; 7.13, m, 8H; 7.27, m, 8H;
7.41, d, J = 9.0 Hz, IH; 7.51, d, J = 9.1 Hz, IH;
7.85, m, 2H; 7.98, dist t, 2H. MS (ES +ve) m/z 936
(10%) [M+H]+; 468.9 (100) [M+2H]2+. Synthesis of
Compound 20 20(r) To 1-amino-l-cyclopentane carboxylic
acid (100 mg, 0.774 mmol) in dry acetonitrile (10 ml)
was added tetramethylammonium hydroxide pentahydrate
(190 mg, 1.04 mmol) and the mixture stirred at room
temperature until the acid had dissolved. Boc
anhydride (300 mg, 1.37 mmol) was then added and the
resultant solution stirred for four days. The solvent
was then removed and the resultant residue partitioned
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 aqueous layer
was then back-extracted with ethyl acetate (3 x 15
ml), before being combined, dried (MgSO4), and
evaporated to dryness to yield 20(i) as a pale yellow
oil (101 mg, 57%). 1H NMR (300 MHz, CDCl3) d 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) 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 colourless oil that solidified to a white
solid upon standing (173 mg, 96%). 1H NMR (500 MHz,
CDCl3) d 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, 5H. MS
(ES +ve) m/z 320 (50%) [M+H]+; 220 (100)
[M+H-BOC]+.20(Hi) To 20(p) (170 mg, 0.532 mmol) in DCM
(2 ml) was added TFA (2 ml) and the resulting solution
stirred at room temperature for 90 mins. The solution
was then diluted with ethyl acetate (5 ml) and washed
with sat. sodium bicarbonate solution until the
washings were basic. The organic layer was then dried
(MgSO4), filtered and evaporated to dryness to yield
the desired product 20(iii) as a pale yellow oil (102
mg, 87%). 1H NMR (500 MHz, CDCl3) d 1.58, m, 2H; 1.67,
s, NH2; 1.73, m, 2H; 1.84, m, 2H; 2.08, m, 2H; 5.12,
s, 2H; 7.32, m, 5H. MS (ES +ve) m/z 219.9 (100%)
[M+H]+. 20(t) 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%) [MH-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). 1H NMR (500
MHz, CDCl3) d 1.44, s, 6H; 1.46, m, 2H; 1.63, m, 2H;
1.76, 4HTNH2; 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, IH; 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(ti) 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%).1H NMR (500 MHz, CDCl3)
d 0.47, d, J = 6.4 Hz, 3H; 0.52, d, J = 6.4 Hz, 3H;
0.78, m, 2H; 0.94, m, IH; 1.23, m, 7H; 1.42, s, 9H;
1.43, s, 3H; 1.44, s, 3H; 1.70, m, 4H; 1.96, m, 2H;
2.07, s, 3H; 2.11, m, IH; 2.25, m, IH; 2.50, s, 3H;
2.57, s, 3H; 2.91, s, 2H; 2.93, m, 2H; 3.07, m, 2H;
3.87, m, IH; 4.00, m, 2H; 4.37, m, 2H; 4.59, m, IH;
4.79, m, NH; 5.07, s, 2H; 6.15, d, J = 6.9 Hz, NH;
6.25, br s, NH; 7.11, d, J = 8.5 Hz, IH; 7.15, d, J =
8.5 Hz, IH; 7.26, m, 1OH; 7.43, , J = 9.1 Hz, IH;
7.84, d, = 8.4 Hz, IH; 7.85, d, J = 8.4 Hz, IH; 7.93,
d, J = 6.9 Hz, IH; 7.94, d, J = 9.0 Hz, IH. MS (ES
+ve) m/z 1252 (100%) [M+H]+. Compound 20 This compound
was prepared via Protocol 3, using 20(vi) (110 mg,
0.088 mmol) to yield 20 as an off white solid (83 mg,
97%). 1HNMR (500 MHz, CD3OD) d 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, IH; 1.57, m, 5H; 1.77, m, 4H;
1.98, m, 2H; 2.12, m, IH; 2.30, m, IH; 2.79, m, 2H;
3.08, m, 2H; 3.95, m, IH; 4.14, m, 2H; 4.27, m, IH;
4.45, ABq, J = 14.7 Hz, IH; 4.55, ABq, J = 14.7 Hz,
IH; 5.07, ABq, J = 12.3 Hz, IH; 5.12, ABq, J = 12.3
Hz, IH; 7.06, t,J = 9.3 Hz, 2H; 7.20, m, 2H; 7.34, m,
7H; 7.47, d, J = 8.9 Hz, IH; 7.55, d, / = 9.0 Hz, IH;
7.89, d, J = 8.3 Hz, IH; 7.92, d, J = 8.3 Hz, IH;
8.01, d, J = 8.9 Hz, IH; 8.02, d, J = 8.9 Hz, IH. MS
(ES +ve) m/z 900 (5%) [MH-H]+; 450.7 (100) [M+2H] 2+.
Synthesis of Compound 21 21(r) To
Boc-l-amino-l-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%).1H NMR (500
MHz, CDCl 3) d 1.28, m, IH; 1.38, s, 9H; 1.42, m, 2H;
1.58, m, 3H; 1.82, m, 2H; 1.98, m, 2H; 4.86, s, NH;
5.12, s, 2H; 7.32, m, 5H. MS (ES +ve) m/z 379 (70%)
[M+HCOOH] +; 356.1 (20) [M+Na] +; 334.1 (40) [M+H] +;
278.1 (100) [JVM-H-C4Hs]+; 234.0 (95) [M+H-BOC] +. To
21(i) (218 mg, 0.654 mmol) in DCM (2 ml) was added TFA
(2 ml) and the resulting solution stirred at room
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
21(ii) as a pale yellow oil (121 mg, 79%). 1H NMR (500
MHz, CDCl 3) d 1.39, m, 6H; 1.56, m, 2H; 1.72, s, NH2;
1.87, m, 2H; 5.06, s, 2H; 7.26, m, 5H. MS (ES +ve) m/z
234.0 (100%) [M+H] +. 21(iv) This compound was
prepared in two steps. The first step via Protocol 1,
using 21(ii) (115 mg, 0.49 mmol) and
Fmoc-(D)-arg(Pmc)-OH (318 mg, 0.48 mmol) to yield the
Fmoc protected precursor 21(Hi) 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). 1H NMR (500 MHz,
CDCl 3) d 1.30, s, 6H; 1.58, m, 10HZNH2; 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, IH; 5.06, ABq,
= 12.6 Hz, IH; 5.09, ABq, J = 12.6 Hz, IH; 6.41, m,
NH; 7.29, m, 5H; 7.80, s, NH. MS (ES +ve) m/z 656.3
(100%) [MH-H]+ .21(v) This compound was prepared via
Protocol 1, using 6(vi) (122 mg, 0.190 mmol) and
21(iv) (140 mg, 0.213 mmol) to yield 21(v) as a white
solid (163 mg, 67%). 1H NMR (300 MHz, CDCl3) d 0.49,
d, = 6.4 Hz, 3H; 0.54, d, = 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, IH; 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, IH; 4.04, m, 2H; 4.36, ABq, J =
14.6 Hz, IH; 4.42, m, IH; 4.54, ABq, = 14.6 Hz, IH;
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, IH; 7.84, d, J
= 8.9 Hz, IH; 7.86, d, J = 7.9 Hz, IH; 7.92, d, J =
8.8 Hz, IH; 7.95, , J = 7.6 Hz, IH. MS (ES +ve) mJz
1280.3 (100%) [M+H]+. Compound 21 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%).
1H NMR (300 MHz, CD3OD) d 0.50, ,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,
IH; 4.12, m, 2H; 4.30, m, IH; 4.42, ABq, = 14.6 Hz,
IH; 4.54, ABq, J = 14.6 Hz, IH; 5.02, ABq, J = 12.3
Hz, IH; 5.09, ABq, J = 12.3 Hz, IH; 7.06, dist t, 2H;
7.20, dist t, 2H; 7.32, m, 7H; 7.44, d,J= 8.8 Hz, IH;
7.53, d, J = 9.1 Hz, IH; 7.90, dist t, 2H; 8.00, d, =
9.1 Hz, IH; 8.01, d, = 9.1 Hz, IH; 8.09, s, NH. MS (ES
+ve) m/z 915.0 (10%) [M+H]+; 457.9 (100)
[M+2H]2+.Synthesis of Compound 22 22(r) To a solution
of l,r-bina rhth-2,2'-diol (4.89 g, 17.1 mmol) in dry
acetone (40 ml) was added anhydrous potassium
carbonate (3g) under an N2 atmosphere. After stirring
for an hour a solution of allyl bromide (1.55 ml, 17.9
mmol) in acetone (20 ml) was added dropwise over a 2
hr period. The mixture was then heated at reflux
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 1:3
DCM/Hexane as the eluant affords the desired product
22(i) as a yellow solid (1.905 g, 53%). Rf = 0.06 (1:1
hexane/DCM). The disubstituted product (4%) and
starting material (7%) were also recovered. 1HNMR (300
MHz, CDCl3) d 4.48, m, 2H, 5.00, m, 2H; 5.51, m, IH;
7.13, dist d, / = 8.3 Hz, IH; 7.28, m, 7H; 7.83, m,
3H; 7.92, (1, / = 9.1 Hz, IH. 22() 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. 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 MgSO4 before being evaporated to dryness to
yield the product 22(ii) as a yellow foamy solid (1.87
g, 83%). 1H NMR (300 MHz, CDCl3) d 4.48, m, 2H; 4.55,
ABq, / = 16.7 Hz, IH; 4.67, ABq, / = 16.7 Hz, IH;
4.95, m, 2H; 5.65, m, IH; 7.13, app t, 2H; 7.24, m,
2H; 7.34, m, 3H; 7.42, d, / = 9.1 Hz, IH; 7.87, d, / =
8.2 Hz, IH; 7.87, d, / = 8.2 Hz, IH; 7.96, d, / = 8.8
Hz, IH; 7.97, d, / = 8.8 Hz, IH. MS (ES +ve) m/z 385.0
(90%) [M+H]+; 402.0 (100) [MfNH 4I+.22(Hi) This
compound was prepared via Protocol 1, using 22(H) (46
mg, 0.12 mmol) and l(viii) (110 mg, 0.12 mmol) to
yield the desired product 22(iu) as a white solid (124
mg, 84%). Rf = 0.16 (5% MeOHTDCM). 1H NMR (300 MHz,
CDCl3) d 0.78, m, 2H; 0.87, d, J = 5.6 Hz, 3H; 0.89,
d, J = 5.6 Hz, 3H; 0.97, m, IH; 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, IH; 4.47, m,
6H; 4.79, m, NH; 4.86, m, 2H; 5.08, ABq, J = 12.3 Hz,
IH; 5.16, ABq, J = 12.3 Hz, IH; 5.63, m, IH; 6.24, m,
NH; 7.10, dist d, IH; 7.16, dist d, IH; 7.32, m, 1OH;
7.42, , J = 9.3 Hz, IH; 7.85, dist t, 2H; 7.92, d, J =
8.8 Hz, 2H. MS (ES +ve) m/z 1260 (100%) [M+Na] +; 1238
(80) [MH-H]+. Compound 22 This compound was prepared
via Protocol 3, using 22(Hi) (94 mg, 0.076 mmol) to
yield the desired product 22 as a white solid (62 mg,
86%). 1H NMR (300 MHz, CD3OD) d 0.88, d, J = 5.6 Hz,
3H; 0.93, , J = 5.6 Hz, 3H; 0.97, m, 2H; 1.15, m, IH;
1.66, m, 1OH; 2.79, m, 2H; 3.14, m, 2H; 4.14, m, IH;
4.35, m, IH; 4.46, m, 2H; 4.56, m, 3H; 4.93, m, 2H;
5.11, ABq, J = 12.3 Hz, IH; 5.17, ABq, J = 12.3 Hz,
IH; 5.71, m, IH; 7.05, m, 2H; 7.20, dist t, 2H; 7.33,
m, 7H; 7.46, d, J = 9.1 Hz, IH; 7.53, d, / = 9.1 Hz,
IH; 7.90, dist t, 2H; 8.01, d, = 9.1 Hz, 2H. MS (ES
+ve) m/z 3 1 (100%) [M+2H] 2+.Synthesis of Compound 23
23(i) Bromomethylcyclohexane (240 ml, 1.75 mmol) was
added to a mixture of l,l'-binaphth-2,2'-diol (500 mg,
1.75 mmol), potassium carbonate (1.0Og, 7.27 rnmol)
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%). 1H NMR
(500 MHz, CDCl3) d 1.51, m, 1OH; 2.44, m, IH; 3.92, m,
2H; 7.06, d, / = 8.5 Hz, IH; 7.26, m, 8H; 7.44, d, / =
9.2 Hz, IH; 7.84, d, /=8.1 Hz, IH; 7.89, dd, /=6.2,
6.2 Hz, 2H; 8.02, d, / = 9.2 Hz, IH. 23(ii) To 23(i)
(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 IM
HCl. Extraction with ether, drying (Na2SO4) and
concentration gave the crude product that was purified
by flash chromatography. Elution with chloroform gave
unreacted 23(i) (25 %). Further elution with 2 %
methanolchloroform gave 23(H) as a viscous oil (240
mg, 51.9 %). 1H NMR (500 MHz, CDCl3) d 0.51, m, 2H;
0.83, m, 3H; 1.17, br t, 2H; 1.36, m, 4H; 3.71, m, IH;
3.79, m; 4.49, ABq, / = 16.6, IH; 4.61, ABq, / = 16.6
Hz, IH; 7.18, m, 4H; 7..30, m, 3H; 7.40, d, / = 9.3
Hz, IH; 7.82, d, / = 7.8 Hz, IH; 7.83, d, / = 7.8 Hz,
IH; 7.91, d, / = 9.3 Hz, IH; 7.92, d, / = 9.3 Hz, IH,
9.25, br s, IH. 23(iii) CTo a solution of
(S)-allylglycine (225 mg, 1.96 mmol) in benzyl alcohol
(5 mL) was added thionyl chloride (2 mL) and the
resulting mixture was allowed to stir for 16 h before
addition of diethyl ether (30 mL) and extraction with
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 IM 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 23(iii) as a white
solid (322 mg, 1.34 mmol, 68%) Mp 186-1910C. 1H NMR
(300 MHz, D2O) d 2.55, m, 2H; 4.08, t, J =5.4 Hz, IH;
5.11, m, 4H; 5.51, m, IH; 7.28, m, 5H. MS (CI +ve) m/z
205 (25%) [M+H]+. 23(iv) This compound was prepared
via Protocol 1, using 23(Ui) (155 mg, 0.65 mmol) and
(/?)-Fmoc-Arg(PMC)-OH (431 mg, 0.65 mmol) to afford
23(iv) (280 mg, 0.33 mmol, 51%) as a white solid. Mp
78-740C. 1H NMR (300 MHz CDCl3) d 1.22, 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, / = 7.2 Hz, IH; 4.24, m, 3H; 4.58, m, IH;
4.99, m, 4H; 5.61, m, IH; 5.68, m, IH; 6.33, m, 3H;
7.28, m, 9H; 7.51, d, J =7.5 Hz, 2H; 7.69, d, J =7.5
Hz, 2H. MS (ES +ve) m/z 850 (100%) [M+H]+. 23(v) This
compound was prepared via Protocol 2, using 23(iv)
(278 mg, 0.33 mmol) to yield 32(v) as a cream
semi-solid (144 mg, 0.23 mmole, 70%). Mp 66-680C. 1H
NMR (300 MHz, CDCl3,) d 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, 2H;
3.09, m, 2H; 3.16, m, 2H; 3.40, m, IH; 4.56, m, IH;
5.14, m, 4H; 5.63, s, IH; 6.33, m, 2H; 7.32, m, 5H;
7.60, d, J =7.8 Hz, IH; 7.85, d, J =7.8 Hz, IH. MS (ES
+ve) m/z 628 (100%) [M+H]+.23(vi) This compound was
prepared via Protocol 1, using 23(v) (200 mg, 0.32
mmol) and (7?)-Fmoc-Lys(Boc)-OH (151 mg, 0.32 mmol) to
afford 23(vi) as a white solid (202 mg, 0.19 mmol,
59%). Mp 1160C. 1H NMR (300 MHz, CDCl3) d 1.41, s, 6H;
1.59, m, 2H; 1.67, m, 4H; 1.74, m, 2H; 1.95, m, 4H;
2.03, s, 3H; 2.50, m, 4H; 2.52, s, 3H; 2.55, s, 3H;
3.05, m, 2H; 3.18, m, 2H; 3.98, m, IH; 4.20, m, 2H;
4.29, m, IH; 4.51, m, IH; 4.59, m, IH; 5.03, m, 4H;
5.64, m, IH; 6.25, m, 3H; 7.29, m, HH; 7.45, m, IH;
7.55, d, = 7.8 Hz, 2H; 7.72, d, J = 7.8 Hz, 2H. MS (ES
+ve) in/z 1078 (10%) [M+H]+; 288 (100). 23(vii) 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, O.l mmole, 93%). 1H NMR (300 MHz, CDCl3) d
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, IH; 4.61, m,
2H; 5.09, m, 4H; 5.63, m, IH; 6.44, m, 3H; ; 7.32, m,
5H; 7.58, d, J =7.2 Hz, IH; 8.00, d, J =7.2 Hz, IH. MS
(ES +ve) m/z 856 (100%) [M+H]+.23(viii) This compound
was prepared via Protocol 1, from acid 23(ii) with the
23(vii) (80 mg, 94 mmol). Purification by radial
chromatography (1-2% methanol-chloroform) gave the
product 23(viii) (94 mg, 79%). 1H NMR (500 MHz, CDCl3)
d 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, IH; 3.81, m, IH; 4.12, m, IH; 4.43, ABq,
J = 14.4 Hz, IH; 4.51, ABq, J = 14.4 Hz, IH; 4.41, m,
IH; 4.60, m, IH; 4.84, b s, IH; 5.06, m, 2H; 5.09,
ABq, IH, J = 12.5; 5.18, ABq, IH, J = 12.5; 5.68, m,
IH; 6.19, br d, J = 7.0 Hz, IH; 6.26, br s, 2H; 7.25,
m, 7H; 7.43, IH, d, J =9.0 Hz; 7.85, m, 2H; 7.95, A, J
=9.0 Hz, 2H. MS (ES +ve) m/z 1278 (100%) [M+H]+.
Compound 23 This compound was prepared via Protocol 3,
using 23(viii) (80 mg, 62.6 mmol). Standard work-up
gave the product 23 as a cream crystalline solid (40
mg, 65%). 1H NMR (500 MHz, DMSO-d 6) d 0.57, m, 2H;
0.90, m, 3H; 1.33, m, HH; 2.39, br s, 3H; 2.49, br s,
3H; 2.65, m, 2H; 2.40, m, 4H; 3.76, m, IH; 3.87, m,
IH; 4.20, m, 3H, 4.51, br s, 2H; 5.05, m, 4H; 5.70, m,
IH; 6.92, d, J = 8.5 Hz, IH; 7.00, A, J = 8.0 Hz, IH;
7.27, m, 1OH; 7.54, m, IH; 7.91, m, 2H; 8.02, m, 2H.
MS (ES +ve) m/z 912 (45%) [M+H]+; 457 (100) [M+2H] 2
+.Synthesis of Compound 24 24(c)
Bromomethylcyclobutane (200 ml, 1.75 mmol) was added
to a mixture of l,l'-bina rhth-2,2'-diol (500 mg, 1.75
mmol), potassium carbonate (1.0Og, 7.27 mmol) and
acetone (10 ml). The mixture was stirred at reflux for
18 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 24(i) as a viscous oil (300 mg, 49%). 1H NMR
(500 MHz, CDCl3) d 1.52, m, 6H; 2.43, m, IH; 3.92, m,
2H; 4.95, s, IH; 7.06, d, J = 8.3 Hz, IH; 7.28, m, 6H;
7.43, , J = 8.8 Hz, IH; 7.84, , J =7.8 Hz, IH; 7.88,
d, J = 9.3 Hz, IH; 7.89, d, IH, J = 8.3 Hz; 8.00, , J
= 9.3 Hz, IH. 24(ii) 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 down, methanol removed in
vacuo, and the crude residue redissolved in water and
acidified with IM HCl. Extraction with ether, drying
(Na2SO4) and concentration gave the crude product that
was purified by flash chromatography. Elution with 10%
methanol:DCM gave the product 24(ii) as a viscous oil
(200 mg, 57%). 1H NMR (500 MHz, CDCl3) d 1.43, m, 6H;
2.33, m, IH; 3.80, m, IH; 3.99, m, IH; 4.52, ABq, IH,
/ = 16.5 Hz; 4.69, ABq, IH, J = 16.5 Hz; 7.15, d, J =
8.5 Hz, 2H; 7.29, m, 5H; 7.43, d, J = 8.8 Hz, IH;
7.87, d, J = 7.0 Hz, 2H; 7.94, d, = 8.5 Hz, IH; 7.96,
d, J = 8.8 Hz, IH.24(iii) This compound was prepared
via Protocol 1, using 24(ii) and 23(viii) (110 mg, 117
mmol). Purification by radial chromatography (1-3%
methanol-DCM) gave the product 24(iii) (80 mg, 55%).
1H NMR (500 MHz, CDCl3) d 0.79, m, 2H; 0.94, m, IH;
1.28, s, 6H; 1.41, s, 9H; 1.38, m, 12H; 1.76, br t,
3H; 2.09, s, 3H; 2.29, m, IH; 2.55, s, 3H; 2.57, s,
3H; 2.54, m, 4H; 2.90, m, 2H; 3.08, m, 2H; 3.80, m,
IH; 3.97, m, IH; 4.09, br s, IH; 4.41, ABq, J = 14.5
Hz, IH; 4.51, ABq, J = 14.5 Hz, IH; 4.42, m, IH; 4.59,
m, IH; 4.84, br s, IH; 5.06, m, 2H; 5.12, ABq, = 12.5
Hz, IH; 5.18, ABq, J = 12.5 Hz, IH; 5.66, m, IH; 6.22,
m, 3H; 7.25, m, 7H; 7.43, d, J = 8.8 Hz, IH; 7.84, d,
J = 8.3 Hz, IH; 7.86, d, J = 8.8 Hz, IH; 7.93, d, J =
9.3 Hz, IH; 7.94, d, = 8.8 Hz, IH. MS (ES +ve) m/z
1250 (100%) [M+H] +. Compound 24 This compound was
prepared via Protocol 3, using 24(iii) (70 mg, 55.98
mmol). Standard work-up gave the product 24 as a cream
crystalline solid (35 mg, 65%). 1H NMR (300 MHz,
DMSO-d 6) d 0.97, br s, IH; 1.15, br s, IH; 1.45, m,
1OH; 2.10, s, IH; 2.45, m, 5H; 2.66, br s, IH; 3.07,
br s, 3H; 3.99, m, 3H; 4.34, m, 4H; 5.09, m, 4H; 5.73,
br s, IH; 6.03, m, 3H; 7.29, m, 8H; 7.57, m, 2H; 8.01,
m, 4H, 8.19, br s, IH; 8.41, br s, 2H. MS (ES +ve) m/z
884 (95%) [M+H]+; 443 (100) [M+2H]2 +.Synthesis of
Compound 25 25(i) l-Bromo-2-methylpropane (190 ml,
1.75 mmol) was added to a mixture of
l,l'-binaphth-2,2'-diol (500 mg, 1.75 mmol), potassium
carbonate (1.0Og, 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%). 1H NMR (300 MHz, CDCl3) d 0.63, d, J = 6.6
Hz, 3H; 0.66, d, J = 6.6Hz, 3H; 1.77, m, IH; 3.75, m,
2H; 4.98, br s, IH; 7.09, d, J = 8.4 Hz; 7.30, m, 6H;
7.44, d, J =9.3 Hz, IH; 7.87, d, J = 8.1 Hz, IH; 7.91,
d, J = 8.4 Hz, 2H; 8.01, d, J =9.0Hz, IH. 25(ii) To
25(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 down, methanol removed in vacuo, and the crude
residue redissolved in water and acidified with IM
HCl. Extraction with ether, drying (Na2SO4) 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(ii) (100 mg, 31%). 1H NMR (500 MHz, CDCl3)
d 0.44, , J = 6.5 Hz, 3H; 0.51, , J = 7.0 Hz, 3H;
1.68, m, IH; 3.63, ABq, J = 7.0, 9.5 Hz, IH; 3.83,
ABq, = 6.5, 9.5 Hz, IH; 4.56, ABq, J = 17 Hz, IH;
4.71, ABq, / = 16 Hz, IH; 7.14, d, J = 8.0 Hz; 7.25,
m, 2H, 7.35, m, 4H; 7.45, d, J =9.5 Hz, IH; 7.89, d, J
= 8.5 Hz, 2H; 7.99, d, J = 8.5 Hz, 2H.2S(Hi) 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%). 1H NMR (500 MHz, CDCl3) d 0.43, d, J = 7.0 Hz,
3H; 0.49, , J =6.0 Hz, 3H, 0.77, m, 2H; 0.93, m, IH;
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, IH; 3.60, m, IH; 3.81, m, IH;
4.07, br s, IH; 4.40, ABq, J = 14.5 Hz, IH; 4.50, ABq,
J = 14.5 Hz, IH; 4.40, m, IH; 4.57, m, IH; 4.83, b s,
IH; 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,
, J = 9.5 Hz, IH; 7.85, m, 2H; 7.94, , J = 9.0 Hz, 2H.
MS (ES +ve) 1260 (35%) [M+Na]+; 1238 (15) [M+H]+.
Compound 25 This compound was prepared via Protocol 3,
using 25(Hi) (70 mg, 56.5 mmol) to give the product 25
as a cream crystalline solid (30 mg, 56%). 1HNMR (500
MHz, CD3OD) d 0.52, d, J =6.2 Hz, 3H; 0.57, d, J =6.6
Hz, 3H; 0.87, m, 2H; 0.96, br s, IH; 1.13, m, IH;
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, IH; 3.91, m, IH; 4.14, b s,
IH; 4.48, m, 4H; 4.89, br s, IH; 5.11, m, 2H; 5.15,
ABq, IH, / = 12.5 Hz; 5.19, ABq, IH, J = 12.5 Hz;
5.74, m, IH; 7.09, m, 2H; 7.22, m, 2H; 7.37, m, 7H;
7.47, d, J = 8.5 Hz, IH; 7.54, d, J = 8.5 Hz, IH;
7.91, d, J =7.7 Hz, 2H; 8.03, d, ./=8.5 Hz, 2H. MS (ES
+ve) 872 (25%) [M+H]+; 437 (100) [M+2H]2+.Synthesis of
Compound 26 26(i) Bromopentane (216 ml, 1.75 mmol) was
added to a mixture of l,l'-bina rhth-2,2'-diol (500
mg, 1.75 mmol), potassium carbonate (LOOg, 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%). 1H NMR
(500 MHz, CDCl3) d 0.66, t, = 7 Hz, 3H; 0.96, m, 2H;
1.03, m, 2H; 1.43, m, 2H; 3.95, m, 2H; 4.94, s, IH;
7.05, d, J = 8.5 Hz, IH; 7.28, m, 6H; 7.42, d, J = 9.0
Hz, IH; 7.83, d, = 8.5 Hz; 7.87, d, J = 9.0 Hz, 2H;
7.98, d, J = 9.0 Hz, IH. 26() 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 down,
methanol removed in vacuo, and the crude residue
redissolved in water and acidified with IM HCl.
Extraction with ether, drying (Na2SC ) 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%). 1H NMR
(500 MHz, CDCl3) d 0.53, t, /=7.5 Hz, 3H; 0.79, m, 4H;
1.35, m, 2H; 3.88, m, IH; 4.05, m, IH; 4.55, ABq, J =
16.5 Hz, IH; 4.74, ABq, = 16.5 Hz, IH; 7.14, dd, J =
8.5, 2.5 Hz, IH; 7.25, dd, J =5.5, 5.5 Hz, IH; 7.33,
d, J = 9.5 Hz, IH; 7.36, m, 3H; 7.46, d, J =7.46 Hz,
IH; 7.89, d, J = 8.0 Hz, IH; 7.98, d, J = 8.5 Hz,
IH.26(iii) This compound was prepared via Protocol 1,
using 26(ii) with 23(viii) (80 mg, 94 mmol).
Purification by radial chromatography (1-4%
methanol:DCM) gave the desired product 26(iii) (110
mg, 95%). 1H NMR (500 MHz, CDCl3) d 0.54, d, = 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, 4H; 2.90, m, 2H; 3.06, m, 4H; 3.85, m,
IH; 4.00, m, IH; 4.08, br s, IH; 4.40, ABq, J = 14.5
Hz, IH; 4.52, ABq, J = 14.5 Hz, IH; 4.54, m, 2H; 4.85,
br s, IH; 5.05, m, 2H; 5.15, ABq, = 12.0 Hz, IH; 5.17,
ABq, = 12.0 Hz, IH; 5.65, m, IH; 6.23, m, 3H; 7.11, d,
8.3 Hz, IH; 7.15, d, = 8.3 Hz, IH; 7.26, m, 1OH; 7.44,
d, J = 9.05 Hz; 7.85, m, 2H; 7.93, m, 2H. MS (ES +ve)
mJz 1252 (100%) [M+H]+. Compound 26 This compound was
prepared via Protocol 3, using 26(iii) (90 mg, 71.9
mmol). 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]2+Synthesis of Compound
27 27(9 l-Bromo-2,2-dimethylpropane (220 ml, 1.75
mmol) was added to a mixture of
l,l'-binaphth-2,2'-diol (500 mg, 1.75 mmol), potassium
carbonate (LOOg, 7.27 mmol) and dimethylformamide (10
ml). The mixture was stirred at 80C for 7 days, and
then cooled down and acidified with diluted
hydrochloric acid. The mixture was diluted with water
and extracted with ether. The crude product was
purified by flash chromatography with 1-4% ethyl
acetate:petrol as eluent to give the product 27(i) as
a viscous oil (80 mg, 13%). 1H NMR (500 MHz, CDCl3) d
0.57, s, 9H; 3.57, m, 2H; 4.94, s, IH; 7.05, d, IH, =
8.5 Hz; 7.17, m, IH; 7.26, m, 2H; 7.35, m, 4H; 7.81,
d, J = 8 Hz, IH; 7.85, d, J =9 Hz, 2H; 7.95, d, J =9.5
Hz, IH. 27() 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 down, methanol removed in vacuo,
and the crude residue redissolved in water and
acidified with IM HCl. Extraction with ether, drying
(Na2SO ) 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%). 1H NMR (500 MHz, CDCl3) d 0.50, s, 9H; 3.51,
ABq, = 8.0 Hz, IH; 3.66, ABq, = 8.0 Hz, IH; 4.52, s,
2H; 7.20, m, 4H; 7.32, m, 3H; 7.38, , J =9.0 Hz, IH;
7.85, d, = 8.5 Hz, 2H; 7.93, m, 2H.27(iii) This
compound was prepared via Protocol 1, using 27(ii) and
23(viii) (82 mg, 96 mmol). Purification by radial
chromatography (1-3% methanohDCM) gave the product
27(Hi) (73 mg, 61%). 1H NMR (300 MHz, CDCl3) d 0.47,
s, 9H; 0.80, m, 2H; 0.91, m, IH; 1.28, s, 6H; 1.41, s,
9H; 1.40, m, 6H; 1.77, br t, 3H; 2.08, s, 3H; 2.54,
4H; 3.11, m, 4H; 3.48, ABq, J = 8.1Hz, IH; 3.72, ABq,
= 8.4 Hz, IH; 4.08, br s, IH; 4.49, m, 4H; 4.84, br s,
IH; 5.03, m, 2H; 5.09, ABq, = 12.3 Hz, IH; 5.18, ABq,
J = 12.3 Hz, IH; 5.66, m, IH; 6.13, d,J =7.2 Hz, IH;
6.30, br s, 2H; 7.27, m, 7H; 7.42, d, J =9.0 Hz, IH;
7.85, m, 2H; 7.94, d, = 8.7 Hz, 2H. MS (ES +ve)
Compound 27 This compound was prepared via Protocol 3,
using 27(iii) (60 mg, 47.9 mmol). Standard work-up
gave the product 27 as a cream crystalline solid (30
mg, 65%). 1H NMR (300 MHz, CD3OD) d 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; 3.55, ABq, J =8.1 Hz, IH; 3.79, ABq, J
= 8.1 Hz, IH; 4.14, br s, IH; 4.42, m, 4H; 4.86, br s,
IH; 5.11, m, 4H; 5.73, m, IH; 7.31, 13H; 7.90, d, =
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]2+.Synthesis of
Compound 28 28(0 2-Bromoethylbenzene (240 ml, 1.75
mmol) was added to a mixture of l,l'-bina
rhth-2,2'-diol (500 mg, 1.75 mmol), potassium
carbonate (1.0Og, 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%) 1H NMR (300 MHz, CDCl3) d
2.69, m, 2H; 4.12, m, 2H; 4.90, s, IH; 6.76, m, 2H;
7.02, m, 4H; 7.26, m, 7H; 7.89, m, 4H. 28(H) To 28(i)
(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 IM
HCl. Extraction with ether, drying (Na2SO4) 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%).
1H NMR (500 MHz, CDCl3) d 2.62, m, 2H; 4.06, m, 2H;
4.15, m, 2H; 6.67, d, = 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,
IH; 7.89, m, 3H; 10.30, br s, IH.28(iii) This compound
was prepared via Protocol 1, using 28(H) and l(viii)
(100 mg, 115 mmol). Purification by radial
chromatography (1-3% methanoLDCM) gave the product
28(iii) (83 mg, 56%). 1H NMR (300 MHz, CDCl3) d 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, IH; 4.80, m,
IH; 5.09, ABq, J = 12.6 Hz, IH; 5.17, ABq, J = 12.6
Hz, IH; 6.10, br d, J =7.2 Hz, IH; 6.31, br s, 2H;
6.59, , J =6.9 Hz, 2H; 6.99, m, IH; 7.22, m, 9H; 7.82,
d, J = 8.1 Hz, IH; 7.90, m, 2H. MS (ES +ve) m/z 1302
(100%) [M]+. Compound 28 This compound was prepared
via Protocol 3, using 28(Hi) (80 mg, 61.4 mmol).
Standard work-up gave the product 28 as a cream
crystalline solid (40 mg, 65%). 1H NMR (300 MHz,
DMSO-d6) d 0.47, m, 6H; 1.12, m, 3H; 1.47, m, 4H;
2.07, s, IH; 2.41, m, IH; 2.49, br s, 3H; 2.66, m, IH;
2.66, m, IH; 3.04, m, IH; 3.55, m, 8H; 4.26, m, 4H;
5.03, m, 2H; 5.74, m, IH; 6.94, br d, J = 8.4 Hz, IH;
7.02, br d, = 8.4 Hz, IH; 7.30, m, 15H; 7.51, m, IH;
7.92, m, 2H; 8.02, m, 2H. MS (ES +ve) m/z 936 (100%)
[M]+.Synthesis of Compound 29 29(9 This compound was
prepared via Protocol 1, using 23(vii) (121 mg, 0.14
mmol) and l(ii) (58 mg, 0.14 mmol) to afford 29(i) as
a white solid (114 mg, 65%) Mp 90-94 0C. 1H NMR (300
MHz, CDCl3) d 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, = 5.7
Hz, IH; 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, IH; 6.18, d, J = 6.9 Hz, IH; 6.29, br s,
2H; 6.47, m, IH; 7.30, m, 13H; 7.90, m, 4H. MS (ES
+ve) m/z 1274 (100%) [M+NH4] 1 . Compound 29 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%). 1H NMR (500 MHz, CD3OD) d
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, IH; 4.14, m, 2H; 4.35, m, IH; 4.49, m,
3H; 5.11, m, 4H; 5.74, m, IH; 5.32, m, 13H; 7.96, m,
4H. MS (ES +ve) m/z 886 (5%) [M]2+; 444 (100%).General
Synthetic Scheme for Reverse-Peptide Compounds
(Example - Compound 30)30(1) To l(i) (10.0 g, 28 mmol)
in dry acetone (200 ml) was added potassium carbonate
(20.0 g, 145 mmol), chloroacetonitrile (3.0 ml, 47
mmol) and potassium iodide (2.50 g, 15 mmol). The
resultant solution was heated at 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 HCl. Organic extract was
separated and water phase extracted with more ethyl
acetate. Organic extracts were combined, dried (MgSO4)
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%). 1H NMR (300 MHz, CDCl3) d 0.54, d, J = 6.0 Hz,
3H; 0.60, d, J =5.7 Hz, 3H; 1.25, m, 2H; 3.89, m, IH;
4.05, m, IH; 7.22, m, 6H; 7.38, d, = 9.0 Hz, IH; 7.40,
d, J =9.3 Hz, IH; 7.80, d,J =7.5 Hz, 7.81, d, = 8.1
Hz, IH, 7.90, d, J =9.0 Hz, IH; 7.91, , J =9.3 Hz, IH.
30(ii) A solution of 30(i) (10.00 g, 25 mmol) in dry
ether (50 ml) was added dropwise to a suspension of
lithium 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%). 1H NMR (300
MHz, CDCl3) d 0.55, d, J =6.3 Hz, 3H; 0.60, d, = 6.3
Hz, 3H; 0.87 m, IH; 1.22, m, 4H; 2.64, br s, 2H; 3.95,
m, 4H; 7.20, m, 4H; 7.31, m, 2H; 7.38, d, J = 8.7 Hz,
IH; 7.41, d, J = 8.7 Hz, IH; 7.84, d, J = 8.1 Hz, 2H;
7.91, d, J = 8.7 Hz, 2H.30(iii) 



This compound was prepared via Protocol 1, using
30(ii) (260 mg, 0.65 mmol) and (R)-Fmoc-Lys(Boc)-OH
(305 mg, 0.65 mmol) to yield the desired product
30(iii) as an off white solid (310 mg, 56%). 1H NMR
(300 MHz, CDCl3) d 0.41, d, J = 6.0 Hz, 3H; 0.53, d, J
=6.5 Hz, 3H; 1.27, m, HH; 1.44, s, 9H; 2.85, m, 2H;
3.35, m, 2H; 3.81, m, 2H; 4.03, m, 2H; 4.12, m, IH;
4.21, m, IH; 4.38, m, 2H; 4.53, m, IH; 5.38, br d, IH;
5.78, br s, IH; 7.09, d, J = 8.5 Hz, IH; 7.25, m, 1OH;
7.49, d, J = 9.0 Hz, IH; 7.58, d, J =7.0 Hz, 2H; 7.73,
d, J = 7.5 Hz, 2H; 7.85, d, J = 8.0 Hz, IH; 7.90, d, =
7.5 Hz, IH; 7.94, d, J = 9.0 Hz, IH; 8.00, d, = 9.0
Hz, IH. MS (ES +ve) m/z 849 (100%) [M+Na]+. 30(iv)
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%). 1H
NMR (SOO MHZ, CDCl3) d 0.58, 3H, dd, = 6.3, 1.5 Hz;
0.65, 3H, dd, /=6.6, 1.5 Hz; 1.51, m, 11H; 1.51, s,
9H; 2.93, m, IH; 3.17, m, 3H; 3.30, m, IH, 3.45, m,
IH; 3.92, m, IH; 4.12, m, 3H; 4.79, br s, IH; 6.73, m,
IH; 7.15, m, IH; 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%).30(v) This compound was prepared via Protocol
1, using 30(iv) (172 mg, 0.274 mmol) and
(/?)-Fmoc-Arg(Pmc)-OH (182 mg, 0.274 mmol) to yield
the desired product 30(v) as an off white solid (165
mg, 47%). 1H NMR (300 MHz, CDCl3) d 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, IH;
2.07, s, 3H; 2.55, s, 3H; 2.59, s, 3H; 2.84, m, 3H;
3.19, m, 4H; 3.81, m, IH; 4.02, m, 3H; 4.12, m, IH;
4.31, m, 3H; 4.84, br s, IH, NH; 6.22, m, 5H, NH;
7.21, m, 1OH; 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]+. 30(vi)
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%). 1H NMR
(300 MHz, CDCl3) d 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, IH;
4.08, m, 4H; 4.84, br s, IH, NH; 6.22, m, 5H, NH;
7.23, m, 6H; 7.38, d, = 9.0 Hz, IH; 7.49, d, = 9.0 Hz,
IH; 7.96, m, 4H.30(vii) This compound was prepared via
Protocol 1, using 30(vi) (100 mg, 95 mmol) and
(7?)-Fmoc-Leu- OH ( 34 mg, 95 mmol) to yield the
desired product 30(vii) as an off white solid (120 mg,
91%). 1H NMR (300 MHz, CDCl3) d 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, 3H; 1.24, s, 6H; 1.39,
s, 9H; 1.56, m, 23H; 2.06, s, 3H; 2.51, s, 3H; 2.54,
s, 3H; 2.71, s, IH; 2.88, m, 2H; 3.11, m, 3H; 3.31, m,
IH; 3.77, m, IH; 3.98, m, 2H; 4.11, m, IH; 4.27, m,
2H; 4.54, br s, IH, NH; 4.92, br s, IH, NH; 6.35, m,
5H, NH; 7.26, m, 1OH; 7.55, m, 4H; 7.70, d, J =7.2 Hz,
2H; 7.89, m, 4H. MS (ES +ve) m/z 1385 (15%) [M]+.
30(viii) This compound was prepared via Protocol 2,
using 30(vii) (120 mg, 87 mmol) to yield the desired
product 30(viii) as an off white solid (80 mg, 79%).
MS (ES +ve) m/z 1163 (80%) [M]+.30(ix) This compound
was prepared via Protocol 1, using 30(viii) (50 mg, 43
mmol) and phenylacetic acid (6 mg, 43 mmol) to yield
the desired product 30(ix) as a cream solid (50 mg,
91%). 1H NMR (300 MHz, CDCl3) d 0.43, d, J = 6.0 Hz,
3H; 0.53, d, = 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, IH; 3.50, m, 2H; 3.62, s,
2H; 3.81, m, IH; 3.99, m, 4H; 4.46, m, 2H; 4.86, br s,
IH, 6.25, m, 5H; 7.24, m, 1IH, 7.89, m, 6H. MS (ES
+ve) m/z 1303 (75%) [Mn-Na]+. Compound 30 This
compound was prepared via Protocol 3, using 30(ix) (50
mg, 39 mmol) to yield the desired product 30 as a
cream solid (20 mg, 56%). 1H NMR (300 MHz, CDCl3) d
0.48, d, J = 6.3 Hz, 3H; 0.57, d, = 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, IH;
4.07, m, 4H; 4.27, m, 2H; 4.54, br s, IH, NH; 4.92, br
s, IH, NH; 6.35, m, 5H, NH; 7.22, m, 1OH; 7.55, m, 4H;
7.70, d, J = 7.2 Hz, 2H; 7.89, m, 4H. MS (ES +ve) m/z
915 (5%) [M]+, 458 (100) [M+2H] 2+.Compounds of
Formula II General Synthetic Scheme (Example -
Compound 31)Synthesis of Compound 31 31(r) To
Fmoc-(D)-Arg(Pmc)-OH (400 mg, 604 mmol) suspended in
DCM was added SOCl2 (2 ml) at 00C. After 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 0C
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%).
1H NMR (300 MHz, CDCl3) d 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, IH, 4.34, m, 3H; 5.11, s, 2H; 5.98, d, / =
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) This compound was prepared via Protocol 2,
using 31(i) (341 mg, 0.463 mmol) to yield the desired
product 31(ii) as a white solid (159 mg, 65%). 1H NMR
(300 MHz, CDCl3) d 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,
IH; 5.07, s, 2H; 6.38, s, NH; 7.30, m, 5H. 31(iii)To a
suspension of (S)-l,r-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 N2
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. 1H NMR (300 MHz, CDCl3) d 1.17,
t, = 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, = 8.8 Hz, 2H;
7.84, d, J =8.0 Hz, 2H; 7.92, d, = 8.8 Hz, 2H. MS (EI)
m/z 514 (90%) [M]+; 400 (80); 115 (100). 31(iv) 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 IM HCl before being
extracted with diethyl ether (3 x 20ml). The combined
organic extracts were then dried (MgSO4) and
evaporated to dryness to yield the product 31(iv) as a
white foamy solid (342 mg, 64%). 1H NMR (300 MHz,
CDCl3) d 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, , J = 9.1 Hz,
2H; 7.81, d, = 8.2 Hz, 2H; 7.90, d, J = 8.8 Hz, 2H;
11.84, br s, IH. MS (EI) m/z 458 (50%) [M]+; 372 (25)
[M-CH2CH2CH2COOH]+; 286 (100) [M-2xCH2CH2CH2COOH]
+.31(v) 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%). 1H NMR (300 MHz, CDCl3) d 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, = 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]2+. Compound 31 Clq 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%).1H
NMR (300 MHz, CD3OD) d 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(i) This compound was
prepared via 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%). Rf = 0.44 (5% MeOH/DCM). 1H NMR (300 MHz,
CDCl3) d 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, , J = 8.2 Hz,
NH; 7.19, m, 2H; 7.22, m, 2H; 7.35, m, 2H; 7.45, d, /
= 9.1 Hz, 2H; 7.91, 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 32This
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%). 1H NMR (300 MHz, CD3OD)
d 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) m/z 743.3 (10%)
[M+H] +; 372.6 (100) [M+2H]2+. Synthesis of Compound
33 33(i) This compound was prepared via Protocol 1,
using (D)-arg(Pmc)-OMe (40 mg, 0.088 mmol) and 31(iv)
(20 mg, 0.044 mmol) to yield 33(i) as a white solid
(18 mg, 31%). 1H NMR (300 MHz, CDCl3) d 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, = 9.1 Hz, 2H; 7.85, m, 2H; 7.92, d, J = 9.1
Hz, 2H; 7.97, d, NH; 7.99, d, NH.Compound 33 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%). 1H NMR (300 MHz, CD3OD) d 1.34, m, 1OH; 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, , J =
8.8 Hz, 2H; 7.42, d, J = 7.7 Hz, 2H; 7.57, , J = 8.3
Hz, 2H. MS (ES +ve) m/z: 401 (100%) [M+2H] 2+.
Synthesis of Compound 34 34(i) 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
solid (178mg, 92%).1H NMR (300 MHz, CDCl3) d 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-H]". Compound 34 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
desired product 34 as a pale yellow hydrochloride salt
(101 mg, 80%). 1H NMR (300 MHz, CDCl3) d 1.32, m, 4H;
1.68, m, 1OH; 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 , 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]
2+.Synthesis of Compound 35 Compound 35 This compound
was prepared via Protocol 4, using 34(i) (60 mg, 0.066
mmol), triphenylphosphine (73 mg, 278 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%). 1H NMR (500
MHz, CDCl3) d 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; 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]2+. Synthesis of Compound 36 Compound
36The 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%). 1H NMR
(300 MHz, CD3OD) d 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, = 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 AA9A (100%) [M+2H]2+. Synthesis of Comuounc 137
Compound 37 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]2+). This was then deprotected
via Protocol 3 to yield 37 as an off white solid (28
mg, 64%). 1H NMR (300 MHz, CD3OD) d 1.69, m, 1OH;
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 All. 5 (100%) [M+2H]2+.Synthesis of Compound 38
38(0 To a suspension of (/?)-l,l'-bina rth-2,2'-ol (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 N2
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%). 1H NMR (300 MHz, CDCl3) d 1.15, t, =
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, J = 9.1 Hz, 2H.
38(ii) 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 HCl 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%).
1HNMR (300 MHz, CDCl3) d 1.71, m, 4H, 1.90, m, 4H;
3.91, m, 2H; 3.99, m, 2H; 7.11, dist , J = 8.3 Hz, 2H;
7.18, m, 2H; 7.27, m, 2H; 7.37, d, = 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.38(iii) This compound was prepared via
Protocol 1, using 31(H) (125 mg, 0.236 mmol) and
38(ii) (45 mg, 0.098 mmol) to yield 38(ii ) as a white
solid (123 mg, 86%). 1H NMR (300 MHz, CDCl3) d 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, , J = 8.5 Hz, 2H; 7.15, dist t, 2H; 7.25, m,
12H; 7.32, d, = 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]2+. Compound 38 Cl Q This
compound was prepared via Protocol 3, using 38(Hi)
(120 mg, 0.081 mmol) to yield 38 as a white solid (71
mg, 86%).1H NMR (300 MHz, CD3OD) d 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]2+. Synthesis of Compound 39 39() 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 N2. 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%). 1H NMR (300 MHz, CDCl3)
d 1.18, m, 4H; 1.48, m, 4OH; 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, / = 8.2 Hz, 2H; 7.24, m, 2H; 7.31, m,
HH; 7.49, m, IH; 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] +.Compound 39
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%). 1H NMR (300 MHz,
CDCl3) d 1.18, m, 4H; 1.48, m, 4OH; 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, HH; 7.49, m, IH; 7.62, m, 2H; 7.87, d, J = 7.9 Hz,
2H; 7.94, d, / = 9.1 Hz, 2H; 8.28, m, NH. MS (ES +ve)
m/z 490.5 (60%) [M+2HT; 452.4 (100) [M+H-Ph] +; 414.5
(80) [M+2H-2Ph]2+. Synthesis of Compound 40 40(i)To 35
(47 mg, 0.044 mmol) in DCM (2 ml) was added
triethylamine (0.19 ml) and
N,N'-bis(tert-butoxycarbonyl)- N"-triflylguanadine (53
mg, 0.13 mmol) under N2. The solution was allowed to
stir overnight before being evaporated to dryness. The
resultant residue was then subjected to flash column
chromatography (over silica), eluting with 2% MeOH/DCM
to yield the desired compound 40(i) as an off white
solid (40 mg, 61%). 1H NMR (300 MHz, CDCl3) d 1.01, m,
2H; 1.32, m, 2H; 1.48, m, 44H; 1.54, m, 4H; 1.70, m,
8H; 3.14, m, 4H; 3.73, m, 2H; 4.00, m, 2H; 4.42, m,
2H; 5.51, d, J = 7.9 Hz, NH; 5.61, ABq, J = 12.3 Hz,
4H; 7.12, dist d, J = 7.9 Hz, 2H; 7.26, m, 6H; 7.53,
m, 8H; 7.80, m, 4H; 7.88, m, 4H; 7.97, dist d, J = 7.9
Hz, 2H; 8.24, m, NH. MS (ES +ve) m/z 1501.8 (10%)
[M+Na]+; 1479.7 (10) [M+H]+; 740.5 (20) [M+2H]2+.
Compound 40 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%). 1H NMR
(300 MHz, CDCl3) d 1.32, m, 6H; 1.62, m, 1OH; 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, 1OH; 7.88, m, 1OH. MS (ES +ve) m/z 540.4
(20%) [M+2H]2+; 477.3 (95) [M+H-nap] 2+; 414.4 (100)
[M+H-2nar]2+.Compounds of Formula III General
Synthetic Scheme (Example - Compound 41) 



41(i) 4 1(iv) R = Boc - Deprotection 4 1 R=H TFA
Synthesis of Compound 41 41(i) To a suspension of
3-aminobenzoic acid (1.03 g mg, 7.52 mmol) in MeOH (80
ml) at 0 C was added dropwise thionyl chloride (5 ml).
The resulting solution was allowed to stir for 16 h
before the solvent was removed by evaporation and the
product precipitated with diethyl ether. The diethyl
ether was removed by evaporation to yield the title
compound 41(i) as a white solid (1.38 g, 98%). Mp
176-178 C. 1H NMR (300 MHz, D2O) d 3.66, s, 3H; 7.37,
m, IH; 7.42, m, IH; 7.71, m, IH; 7.75, dt, J = 1.8,
3.3, 7.2 Hz, IH. MS (CI) m/z 152 (100%) [M]+. 41(ii)
This compound was prepared via Protocol 1, from 41(i)
(220 mg, 2.27 mmol) and ( )-Fmoc-Lys(Boc)-OH (578 mg,
1.27 mmol) to afford 41(ii) as a white solid (277 mg,
36%). Mp 96-980C.1H NMR (300 MHz, CDCl3) d 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, IH; 4.36, d, = 6.9 Hz, 2H;
4.63, m, IH; 6.03, d, = 8.1 Hz, 2H; 7.26, m, 2H; 7.36,
m, 2H; 7.56, d, = 7.2, Hz, 2H; 7.72, d, J =7.8 Hz, 2H;
7.77, m, IH; 7.88, d, J = 8.1 Hz, IH; 8.17, s, IH;
9.15, s, IH. MS (ES +ve) m/z 610 (100%) [M+Na]+; 588
(70) [M+H]+. 41(iii) This compound was prepared via
Protocol 2, from 41(H) (555 mg, 0.95 mmol) to yield
41(iii) as a colourless viscous oil (285 mg, 82%). 1H
NMR (300 MHz, CDCl3) d 1.43, s, 9H; 1.65, m, 4H; 2.08,
m, 2H; 3.19, m, 2H; 3.69, m, IH; 3.91, s, 3H; 5.11, m,
IH; 7.36, m, IH; 7.51, X, J = 7.8 Hz, IH; 7.84, t, J =
1.8 Hz, IH; 8.04, m, IH. MS (ES +ve) m/z 264 (100%)
[MBoc+ H]+. 41(iv) This compound was prepared via
Protocol 1, from 22(H) (288 mg, 0.75 mmol) and 41(Hi)
(275 mg, 0.75 mmol) to afford 41(iv) as a white foam
(434 mg, 79%). Mp 700C. 1H NMR (300 MHz, CDCl3) d
1.04, m, 2H; 1.44, s, 9H; 1.62, m, 2H; 2.96, m, 2H;
3.87, s, 3H; 4.55, m, 5H; 4.94, m, 2H; 5.69, m, IH;
6.45, d, J = 8.1 Hz, IH; 7.85, m, 8H; 7.91, m, 7H;
9.08, s, IH. MS (ES +ve) m/z 732 (50%) [M+H]+; 351
(100). Compound 41 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%).1H
NMR (300 MHz, CD3OD) d 1.30, m, 2H; 1.67, m, 2H; 2.76,
m, 2H; 3.93, s, 3H; 4.59, in, 5H; 4.90, m, 2H; 5.71,
m, IH; 7.06, m, 2H; 7.34, m, 8H; 7.75, m, 2H; 7.92, m,
2H; 8.02, m, 2H. MS (ES +ve) m/z 632 (100%) [M]+.
Synthesis of Compound 42 42(D 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
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 86-9O0C. 1H NMR
(300 MHz, CDCl3) d 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,
IH; 6.63, d, J = 9.0 Hz, IH; 7.34, m, 8H; 7.97, m, 7H;
9.26, s, IH; 9.70, br s, IH. MS (ES +ve) m/z 740
(100%) [M+Na]+; 718 (20) [M+H]+. 42(ii) To a solution
of 42(i) (40 mg, 0.056 mmol) in acetone (2 ml) was
added K2CO3 (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 (36 mg,
80%). Mp 145-1520C. 1H NMR (300 MHz, CDCl3) d 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, IH; 6.27, d, /
= 8.4 Hz, IH; 7.30, m, HH; 7.90, m, 7H; 8.63, s, IH.
MS (ES +ve) m/z 808 (30%) [M+H]+; 414 (100%).This
compound was prepared via Protocol 3, from 42(ii) (35
mg, 0.043 mmol) to yield 42 as a highly hydroscopic
cream solid (30 mg, 93%). 1H NMR (500 MHz, CD3OD) d
1.22, m, 2H; 1.59, m, 2H; 2.68, m, 2H; 4.46, m, 5H;
4.79, m, 2H; 5.27, s, 2H; 5.58, m, IH; 7.28, m, HH;
7.80, m, 7H; 8.25, s, IH. MS (ES +ve) m/z 750 (35%)
[M+K]+; 360 (100%). Synthesis of Compound 43 43(i)
This compound was prepared via Protocol 1, from 42(i)
(91 mg, 0.127 mmol) and 0-benzylhydroxylamine (20 mg,
1.27 mmol) to afford 43(i) as a white solid (82 mg,
78%). Mp 141-1440C. 1H NMR (300 MHz, CDCl3) d 1.06, m,
2H; 1.43, s, 9H; 1.54, m, 2H; 2.93, m, 2H; 4.30, m,
IH; 4.54, m, 4H; 4.66, t, J =5.1 Hz, IH; 4.95, m, 4H;
5.66, m, IH; 6.41, d, J =7.5 Hz, IH; 7.31, m, 1OH;
7.88, m, 2H; 7.97, m, 2H; 9.14, s, IH. MS (ES +ve) m/z
823 (100%) [MH-H]+. Compound 43 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%). 1H NMR (500 MHz, CD3OD) d 1.15, m, 2H; 1.62, m,
2H; 3.23, m, 2H; 3.90, m, IH; 4.46, m, 6H; 4.90, m,
2H; 5.63, m, IH; 7.50, m, 2OH.MS (ES +ve) m/z 723
(20%) [M]+; 360 (100%).To a solution of 41 (32 mg,
0.048 mmol) in DCM (3 ml) was added
Nl-tertbutoxycarboxamido(
trifluoromethylsulfonylimino)methyl propanamide (28
mg, 0.072 mmol), triethylamine (7.3 mg, 0.072 mmol).
The resulting solution was allowed to stir for 16 h
under a nitrogen atmosphere. The solvent was
evaporated and the crude product was purified by flash
column chromatography (15:1, DCM/MeOH) to yield the
title compound 44(i) as a white solid (41 mg, 98%). Mp
74-760C. 1H NMR (300 MHz, CDCl3) d 1.14, m, 2H; 1.46,
s, 9H; 1.51, s, 9H; 1.65, m, 2H; 3.26, m, 2H; 3.91, s,
3H; 4.34, m, IH; 4.48, m, 2H; 4.57, d, J =3.3 Hz, 2H;
4.67, m, 2H; 5.59, m, IH; 6.34, d, J = 8.4 Hz, IH;
7.26, m, 8H; 7.77, m, 7H; 8.27, br s, IH; 8.55, s, IH.
MS (ES +ve) m/z 896 (100%) [M+Na]+; 875 (95%) [M+H]+.
Compound 44 This compound was prepared via Protocol 3,
from 44(i) (49 mg, 0.056 mmol) to yield 44 as a cream
solid (32 mg, 0.045 mmol, 80%). Mp 124-1260C. 1H NMR
(300 MHz, CD3OD) d 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,
IH; 7.07, m, 2H; ; 7.32, m, 9H; 7.90, m, 4H; 8.28, s,
IH. MS (ES +ve) m/z 698 (25%) [M+Na]+; 413 (100%).To a
solution of 42 (20 mg, 0.027 mmol) in DCM (2 ml) was
added Nl-tertbutoxycarboxamido(
trifluoromethylsulfonylimino)methyl propanamide (16
mg, 0.041 mmol), and triethylamine (4 mg, 0.041 mmol).
The resulting solution was allowed to stir for 16 h
under N2. The solvent was evaporated and the crude
product was purified by flash column chromatography
(15:1, DCM/MeOH) to yield the title compound 45(i) as
a white solid (15 mg, 58%). Mp 122-1260C. 1H NMR (300
MHz, CDCl3) d 1.15, m, 2H; 1.46, s, 9H; 1.50, s, 9H;
1.63, m, 2H; 3.25, m, 2H; 4.32, m, IH; 4.45, m, 2H;
4.56, m, 2H; 4.85, m, 2H; 5.37, s, 2H; 5.56, m, IH;
6.31, d, J = 8.1 Hz, IH; 7.32, m, 8H; 7.85, m, 7H;
8.26, br s, IH; 8.41, s, IH. MS (ES +ve) m/z 950
(100%) [M+H]+. Compound 45 This compound was prepared
via Protocol 3, from 45(i) (15 mg, 0.016 mmol) to
yield 45 as a highly hydroscopic cream solid (6 mg,
48%). 1H NMR (500 MHz, CD3OD) d 1.08, m, 2H; 1.54, m,
2H; 2.92, m, 2H; 4.28, dd, J = 5.0, 7.0 Hz, IH; 4.47,
m, 4H; 4.80, m, 2H; 5.27, s, 2H; 5.59, m, IH; 7.25, m,
13H; 7.79, m, 7H; 8.22, s, IH. MS (ES +ve) m/z 750
(100%) [M]+. Synthesis of Compound 46 46(i) To a
solution of 43 (51 mg, 0.067 mmol) in DCM (3 ml) was
added
M-tert-butoxycarboxamido(trifluoromethylsulfonylimino)
methyl propanamide (39 mg, 0.10 mmol), and
triethylamine (0.1 ml). The resulting solution was
allowed to stir for 16 hr under N2. 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
1120C. 1HNMR (300 MHz, CDCl3) d 1.10, m, 2H; 1.44, s,
9H; 1.50, s, 9H; 1.65, m, 2H; 3.23, m, 2H; 4.25, m,
IH; 4.51, m, 4H; 4.89, m, 2H; 5.00, s, 2H; 5.63, m,
IH; 6.34, d, J =7.5 Hz, IH; 7.31, m, 16H; 7.90, m, 4H;
8.25, br s, IH; 9.05, s, IH. MS (ES +ve) m/z 987
(100%) [M+Na]+; 965 (90%) [M+H]+.Compound 46 This
compound was prepared via Protocol 3, from 46(i) (16
mg, 0.017 mmol) to yield 46 as a cream solid (7 mg,
51%). Mp 142 C. 1H NMR (300 MHz, CD3OD) 1.20, m, 2H;
1.66, m, 2H; 3.04, m, 2H; 3.97, m, IH; 4.49, m, 6H;
4.96, m, 2H; 5.60, m, IH; 7.33, m, 16H; 7.95, m, 4H.MS
(ES +ve) m/z 765 (20%) [M]+; 102 (100). Synthesis of
Compound 47 Compound 47 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 1160C.
1H NMR (500 MHz, CD3OD) d 0.76, m, 3H; 1.35, m, 4H;
1.67, m, 2H; 3.66, m, 2H; 3.88, m, 2H; 4.08, m, IH;
4.56, 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 (c) To a solution of 46(i) (39 mg, 0.040
mmol) in THF (3 ml) was added palladium on activated
carbon. The resulting mixture was flushed with
hydrogen gas and allowed to stir for 16 h. The mixture
was filtered through celite andevaporated to dryness.
This intermediate product was then subjected to
Protocol 3 to yield the title compound 48 as a white
solid (24 mg, 84%). Mp 158-16O0C. 1H NMR (300 MHz,
CD3OD) d 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,
IH; 4.45, ABq, = 14.1 Hz, 2H; 7.24, m, 9H; 7.95, m,
5H; 9.96, br s, IH. MS (ES +ve) m/z 677 (100%) [M]+.
ACTIVITY Antibacterial assay method for Staphylococcus
aureus (ATCC 6538P) and Enterococcusfaecium Bacterial
strains: Staphylococcus aureus (ATCC 6538P)
Enterococcus faecium VRE strains: #243 E.faecium van B
ST17 #449 E.faecium van B ST17 #820 E.faecium van A
ST17 #987 E.faecium van B ST39 The S. aureus assay is
performed in the PC2 lab and the E. faecium assay is
performed in the PC3 lab. Compound preparation:
Compounds are accurately weighed out (between approx.
l-2mg) and dissolved in either 10%methanol/water (v/v)
or 100%DMSO to a final stock concentration of 5mg/ml.
Compounds are then diluted 1/10 in H2O to a test cone
of 500ug/ml ready for immediate use, or storage at
-200C. Starter culture: Grow up an o/n starter culture
of Staphylococcus aureus and each VRE strain by
diluting previous culture (stored at 4C) 1/1000 into ~
50mls Luria Broth (LB) for S. aureus or Enterococossel
Broth (EB) for the VRE strains. Incubate o/n at 37C +
shaking. *A glycerol stock (0.6mls bacterial culture,
0.3mls glycerol) of each strain is kept at -800C 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. Add 50ul of
compound dilution (500ug/ml test cone) 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 37C on a slowly
rotating plate incubator.  test concentrations are (in
ug/ml) 125, 62.5, 31.25, 15.6, 7.8, 3.9, 1.9, 0.98
final DMSO concentration in the first row of wells of
the assay is 2.5%  Vancomycin is included in the assay
(in triplicate) at a starting test concentration of
5ug/nil for S. aureus and 125ug/ml for the VRE strains
Reading results of assay: After incubation for 24hrs
the plates are removed and read. Inhibition of
bacterial growth is indicated by lack of bacterial
pellet or a clear well. In the VRE plates bacterial
growth is indicated by black coloured media (EB) as
well as a bacterial pellet. Untreated control wells
are included in the assay to check they all contain
bacterial pellets. Uninoculated untreated control
wells are included to check they all contain clear
medium. The plates are analysed for MIC and the
results tabulated. Antibacterial assay results for
Staphylococcus aureus (ATCC 6538P) and
Enterococcusfaecium Activity for Compounds was
determined in the assays described. The minimum
inhibitory concentration (mg/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 (mg/ml) is designated in the table
by ++++ - MIC of the compound in the range of greater
than or equal to 0.99 (mg/ml) and less than or equal
to 15.6 (mg/ml) is designated in the table by +++ -
MIC of the compound in the range of greater than or
equal to 15.7 (mg/ml) and less than or equal 62.5
(mg/ml) is designated in the table by ++ - MIC of the
compound in the range of greater than or equal to 62.6
(mg/ml) is designated in the table by +MOLECULES AND
CHIMERIC MOLECULES THEREOF BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION The present invention relates
generally to the fields of proteins, diagnostics,
therapeutics and nutrition. More particularly, the
present invention provides an isolated protein
molecule such as EPO, Flt3-Ligand, Flt3, PDGF-B or
VEGF-165 or chimeric molecules thereof comprising at
least a portion of the protein molecule, wherein the
protein or chimeric molecule has a profile of
measurable physiochemical parameters which is
indicative of, associated with or forms the basis of,
one or more pharmacological traits. The present
invention further contemplates the use of the isolated
protein or chimeric molecule thereof in a range of
diagnostic, prophylactic, therapeutic, nutritional
and/or research applications. DESCRIPTION OF THE PRIOR
ART Reference to any prior art in this specification
is not, and should not be taken as an acknowledgment
or any form of suggestion that this prior art forms a
part of the common general knowledge. Growth factors
and their receptors are important in a number of
processes involved in regulating the proliferation and
differentiation of different cell types most notably
hematopoietic cells, for the production of red blood
cells, platelets, natural killer cells, pre- B cells,
pre-T cells, monocytes/macrophages and dendritic
cells. In addition to regulating cell differentiation,
growth factors may also regulate processes such as
angiogenesis, wound healing and neurological processes
such as remyelination. Such growth factors and their
receptors include EPO, Flt3-Ligand, Flt3, PDGF-B and
VEGF-165.EPO is glycoprotein that is involved in the
erythropoiesis, i.e. the survival, proliferation and
differentiation of erythroid progenitor cells in the
bone marrow. Additionally, EPO stimulates the
proliferation of endothelial cells in angiogenesis as
well as inducing proliferation of B-cells and
megakaryocytopoiesis. EPO may also function as a
neuroprotective agent in animal models of focal brain
ischemia, concussive brain injury, experimental
autoimmune encephalomyelitis (EAE), and
kainate-induced seizures (Brines etal. Proc Natl Acad
Sci USA 97(19):10526-31, 2000). PDGF-B is a regulator
of proliferation of mesenchymal cell such as
fibroblasts, smooth muscle cells, and neuroectodermal
cells such as oligodendrocytes. The capability of
PDGF-B to promote the proliferation of vessel
progenitors and its expression from tumours suggest
that PDGF-B is an important growth factor contributing
to angiogenesis and possibly lymphatic metastasis due
to lymphangiogenesis. Additionally, PDGF-B plays a
crucial role in wound healing, where PDGF is expressed
from platelets recruited to the wound site. Studies
have also suggested that PDGF-B is involved in the CNS
including having a neuroprotective or neurotrophic
effect in the developing or adult CNS, promoting
angiogenic responses to injury in the CNS. Moreover,
PDGF exerts important action in the CNS including
remyelination. VEGF-165 plays a central role in
physiological and pathological angiogenesis and
vasculogenesis. It acts as a specific mitogen and
survival factor for vascular endothelial cells,
induces microvascular permeability, cell migration and
regulates the differentiation and survival of
hematopoietic progenitor cells. VEGF also plays roles
in neurogenesis and blood brain barrier function. Fms
Like Tyrosine kinase 3 (Flt3) and its cognate ligand,
Flt3-Ligand (Flt3L), are essential growth factors
involved in the survival and differentiation of
hematopoietic progenitor and stem cells, specifically
the development of NK cells pre-B cells, pre-T cells,
monocytes/macrophages and dendritic cells. Activation
of Flt3 promotes the survival and proliferation of
early progenitor cells. However, Flt3 responses are
both cell type dependent and also influenced by other
growth factors such as GM-CSF, G-CSF, IL-3 andEPO.
Furthermore, Flt3 has also been shown to be involved
in lymphocyte development in conjunction with
cytokines such as IL-3, IL-7, IL-1 1. Flt3 is
expressed on both myeloid and lymphoid leukemic blast
cells and these cells proliferate in response to
Flt3-Ligand. It follows that Flt3 and Flt3-Ligand have
been shown to play a role in a number of human
leukocyte malignancies including acute myelogenous
leukemia (AML), acute promyelocyte leukemia (APL) B
and T cell acute lymphoblastic leukemia (ALL), chronic
myelogenous leukemia (CML) and myelodysplasia (MDS).
This may result from constitutive activation of the
receptor due to mutations, resulting in cellular
proliferation and blocking of myeloid differentiation.
The potential for Flt3-Ligand in clinical applications
is dependent upon its capability to expand the numbers
of dendritic cells (DC) and its capacity to augment
vaccine-induced immune responses against cancer and
infectious pathogens (Fong et al 2001 PNAS 17;
98(15):8809-14. Gregory et al 2001 Cytokine 13 202).
Additionally, due to its role in the development of NK
cells, Flt3-Ligand is also effective in promoting
immunity against intracellular viral and non-viral
pathogens. Additionally, Flt3-Ligand has been used in
the ex vivo expansion of hematopoietic cells 



and shown to expand hematopoietic progenitors from
adult donors and therefore may be useful in stem cell
preparations. The biological effector functions
exerted by proteins via interaction with their
respective binding proteins means that the proteins
discussed herein and their respective ligands or
receptors have significant potential as therapeutic
agents to modulate physiological processes. However,
minor changes to the molecule such as primary,
secondary, tertiary or quaternary structure and co- or
post-translational modification patterns can have a
significant impact on the activity, secretion,
antigenicty and clearance of the protein. It is
possible, therefore, that the proteins can be
generated with specific primary, secondary, tertiary
or quaternary structure, or co- or post-translational
structure or make-up that confer unique or
particularly useful properties. There is consequently
a need to evaluate the physiochemical properties of
proteins under different conditions of production
todetermine whether they have useful physiochemical
characteristics or other pharmacological traits. The
problem to date is that production of commercially
available proteins is carried out in cells derived
from species that are evolutionary distant to humans,
cells such as bacteria, yeast, fungi, and insect.
These cells express proteins that either lack
glycosylation or exhibit glycosylation repertoires
that are distinct to human cells and this impacts
substantially on their clinical utility. For example,
proteins expressed in yeast or fungi systems such as
Aspergillus possess a high density of mannose which
makes the protein therapeutically useless (Herscovics
et al. FASEB J 7:540-550, 1993). Even in non-human
mammalian expression systems such as Chinese hamster
ovary (CHO) cells, significant differences in the
glycosylation patterns are documented compared with
that of human cells. For example, most mammals,
including rodents, express the enzyme (a 1,3)
galactotransferase, which generates Gal (a 1,3)-Gal (b
l,4)-GlcNAc oligosaccharides on glycoproteins. However
in humans, apes and Old World monkeys, the expression
of this enzyme has become inactivated through a
frameshift mutation in the gene. (Larsen et al. J Biol
Chem 2(55:7055-7061,1990) Although most of the CHO
cell lines used for recombinant protein synthesis,
such as Dux-Bll, have inactivated the gene expressing
(a 1,3) Galactotransferase, they still lack a
functional (a 2, 6) sialyltransferase enzyme for
synthesis of (a 2, 6)-linked terminal sialic acids
which are present in human cells. Furthermore, the
sialic acid motifs present on CHO cell expressed
glycoproteins proteins are prone to degradation by a
CHO cell endogenous sialidase (Gramer et al.
Biotechnology 13(7):692-8, 1995). As a result,
proteins produced from these non-human expression
systems will exhibit physiochemical and
pharmacological characteristics such as half-life,
antigenicity,stability and functional potency that are
distinct from human cell-derived proteins. The recent
advancement of stem cell technology has substantially
increased the potential for utilizing stem cells in
applications such as transplantation therapy, drug
screening, toxicology studies and functional genomics.
However, stem cells are routinely maintainedin culture
medium that contains non-human proteins and are
therefore not suitable for clinical applications due
to the possibility of contamination with non-human
infectious material. Furthermore, culturing of stem
cells in non-human derived media may result in the
incorporation of non-human carbohydrate moieties thus
compromising transplant application. (Martin et al
Nature Medicine 11(2):22S-232, 2005). Hence, the use
of specific human-derived proteins in the maintenance
and/or differenttiation of stem cells will ameliorate
the incorporation of xenogeneic proteins and enhance
stem cell clinical utility. Accordingly, there is a
need to develop proteins and their receptors which
have particularly desired physiochemical and
pharmacological properties for use in diagnostic,
prophylactic, therapeutic, nutritional and/or research
applications and the present invention provides
proteins such as EPO, Flt3-Ligand, Flt3, PDGF-B or
VEGF-165 or chimeric molecules comprising all or part
of such molecules for use in clinical, commercial and
research applications.SUMMARY OF THE INVENTION
Throughout this specification, unless the context
requires otherwise, the word "comprise", or variations
such as "comprises" or "comprising", will be
understood to imply the inclusion of a stated element
or integer or group of elements or integers but not
the exclusion of any other element or integer or group
of elements or integers. Nucleotide and amino acid
sequences are referred to by a sequence identifier
number (SEQ ID NO:). The SEQ ID NOs: correspond
numerically to the sequence identifiers <400>l (SEQ ID
NO:1), <400>2 (SEQ ID NO:2), etc. A summary of the
sequence identifiers is provided in Table 1. A
sequence listing is provided after the claims. The
present invention relates generally to an isolated
protein or chimeric molecule thereof comprising a
profile of physiochemical parameters, wherein the
profile is indicative of, associated with, or forms
the basis of one or more distinctive pharmacological
traits. More particularly, the present invention
provides an isolated protein or chimeric molecule
thereof selected from the list consisting of EPO,
EPO-Fc, Flt3-Ligand, Flt3-Ligand-Fc, Flt3, Flt3-Fc,
PDGF-B, PDGF-B-Fc, VEGF-1 65 and VEGF-165-Fc
comprising a physiochemical profile comprising a
number of measurable physiochemical parameters,
{[Px]1, [Px]1,---[Px]n,}, wherein Px represents a
measurable physiochemical parameter and "n" is an
integer >1, wherein each parameter between and
including [Px 1 to [Px]n is a different measurable
physiochemical parameter, wherein the value of any one
or more of the measurable physiochemical
characteristics is indicative of, associated with, or
forms the basis of, a distinctive pharmacological
trait, Ty, or series of distinctive pharmacological
traits ([Ty]1, [Ty]2 ....[T y]m} wherein Ty represents
a distinctive pharmacological trait and m is an
integer > 1 and each of [Ty]1 to [Ty]m is a different
pharmacological trait. As used herein the term
"distinctive" with regard to a pharmacological trait
of a protein or chimeric molecule thereof of the
present invention refers to one or more
pharmacological traits of a protein or chimeric
molecule thereof which are distinctive for the
particular physiochemical profile. In a particular
embodiment, one or more of the pharmacological traits
of an isolated protein or chimeric molecule thereof is
different from, or distinctiverelative to a form of
the same protein or chimeric molecule thereof produced
in a prokaryotic or lower eukaryotic cell or even a
higher eukaryotic cell of a non-human species. In
another embodiment, the pharmacological traits of a
subject isolated protein or chimeric molecule thereof
contribute to a desired functional outcome. As used
herein, the term "measurable physiochemical
parameters" or Px refers to one or more measurable
characteristics of the isolated protein or chimeric
molecule thereof. In a particular embodiment of the
present invention, the measurable physiochemical
parameters of a subject isolated protein or chimeric
molecule thereof contribute to or are otherwise
responsible for the derived pharmacological trait, Ty.
An isolated protein or chimeric molecule of the
present invention comprises physiochemical parameters
(Px) which taken as a whole define protein molecule or
chimeric molecule. The physiochemical parameters may
be selected from the group consisting of apparent
molecular weight (P1), isoelectric point (pi) (P ),
number of isoforms (P3), relative intensities of the
different number of isoforms (P4), percentage by
weight carbohydrate (P5), observed molecular weight
following N-linked oligosaccharide deglycosylation
(P6), observed molecular weight following N-linked and
O-linked oligosaccharide deglycosylation (P7),
percentage acidic monosaccharide content (P8),
monosaccharide content (P9), sialic acid content
(P1O), sulfate and phosphate content (P11), Ser/Thr :
GaINAc ratio (P12), neutral percentage of N-linked
oligosaccharide content (P 13), acidic percentage of
N-linked oligosaccharide content (P14), neutral
percentage of O-linked oligosaccharide content (P15),
acidic percentage of O-linked oligosaccharide content
(P16), ratio of N-linked oligosaccharides (P17), ratio
of O-linked oligosaccharides (P1 ), structure of
N-linked oligosaccharide fraction (P ), structure of
O-linked oligosaccharide fraction (P20), position and
make up of N-linked oligosaccharides (P21), position
and make up of Olinked oligosaccharides (P22),
co-translational modification (P23),
post-translational modification (P24), acylation (P2
), acetylation (P26), amidation (P27), deamidation
(P28), biotinylation (P29), carbamylation or
carbamoylation (P30), carboxylation (P3 1),
decarboxylation (P32), disulfide bond formation (P33),
fatty acid acylation (P34), myristoylation (P35),
palniitoylation (P36), stearoylation (P37),
formylation (P38), glycation (P39), glycosylation
(P40), glycophosphatidylinositol anchor (P4 1),
hydroxylation (P42), incorporation of selenocysteine
(P43), lipidation (P44), lipoic acid addition
(P45),methylation (P 6), N- or C-terminal blocking
(P47), N- or C-terminal removal (P4 ), nitration (P4
), oxidation of methionine (P50), phosphorylation (P
1), proteolytic cleavage (P5 ), prenylation (P53),
farnesylation (P54), geranyl geranylation (P55),
pyridoxal phosphate addition (P56), sialylation (P57),
desialylation (P58), sulfation (P5 ), ubiquitinylation
or ubiquitination (P60), addition of ubiquitin-like
molecules (P6 1), primary structure (P 2), secondary
structure (P 3), tertiary structure (P64), quaternary
structure (P65), chemical stability (P66), thermal
stability (P67) . A list of these parameters is
summarized in Table 2. In a particular embodiment, the
EPO of the present invention is characterized by a
profile of physiochemical parameters (Px) and
pharmacological traits (Tx) comprising an apparent
molecular weight (P1) of 8 to 60 kD such as 8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49,
50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60 and in a
particular embodiment, 23-43 kD. The pi (P2) range to
EPO is from about 2 to about 14 such as 2, 3, 4 5, 6,
7, 8, 9, 10, 11, 12, 13, 14 and in a particular
embodiment, 3-10 with at least from about 2 to about
30 isoforms such as 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30 isoforms and in a particular
embodiment 6-25 isoforms (P3) . The percentage by
weight carbohydrate (P5) of the EPO of the present
invention is 10-90% and in a particular embodiment,
21-58%. The observed molecular weight of the EPO of
the present invention when the N-linked
oligosaccharides are removed (P6) is between 13 and 28
kDa and in a particular embodiment, 15 to 25 kDa. The
observed molecular weight of the EPO of the present
invention when the N- and 0-linked oligosaccharides
are removed (P7) is between 13 and 26 kDa and in a
particular embodiment, 15 to 23 kDa. The percentage
acidic monosaccharide content (P8) of the EPO of the
present invention is 10-50% and in a particular
embodiment, 19-50%. Monosaccharide (P ) and sialic
acid (P10) content of the EPO of the present
invention, when normalized to GaINAc, is 1 to 0-3
fucose, 1 to 0.1-8 GIcNAc, 1 to 0.1-4 galactose, 1 to
0-5 mannose, 1 to 0-5 NeuNAc, and in a particular
embodiment, 1 to 0.1-2 fucose, 1 to 0.1-6 GIcNAc, 1 to
0.1-3 galactose, 1 to 0.1-4 mannose, 1 to 0.1-2
NeuNAc; when normalized to 3 times of mannose, is 3 to
0.1-6 fucose, 3 to 0-8 GaINAc, 3 to 2-17 GIcNAc, 3 to
1.0-6 galactose, 3 to 0.1-9 NeuNAc, and in a
particular embodiment, 3 to 0.5-5 fucose, 3 to 0-6
GaINAc, 3 to 2-14 GIcNAc, 3 to 1-5 galactose, 3 to 1-7
NeuNAc.Neutral percentage of N-linked oligosaccharides
(P13) of the EPO of the present invention is 30 to 99%
such as 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53,
54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66,
67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79,
80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92,
93, 94, 95, 96, 97, 98, 99, in a particular
embodiment, 50 to 90%, and in a further embodiment, 50
to 85%. Acidic percentage of N-linked oligosaccharides
(P14) of the EPO of the present invention is 1 to 70%
such as 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 36, in a particular embodiment, 10 to
50% , and in a further embodiment, 15 to 35%. Neutral
percentage of O-linked oligosaccharides (P15) of the
EPO of the present invention is 50 to 100% such as 50,
51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,
64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76,
77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89,
90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, in a
particular embodiment, 67 to 86%, and in a further
embodiment, 7 1 to 81%. Acidic percentage of Olinked
oligosaccharides (P16) of the EPO of the present
invention is 0% to 50% such as 0, 1, 2, 3, 4, 5, 6, 7,
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
48, 49, 50, in a particular embodiment, 14 and 33% ,
and in a further embodiment, 19 to 29%. The sites of
N-glycosylation (P2 1) of the EPO of the present
invention are N-51, N-65, N-1 18 and N- 110 (numbering
from the start of the signal sequence). The
immunoreactivity profile (T13) of the EPO of the
present invention is distinct from that of a human EPO
expressed in a non-human cell system, in particular,
the protein concentration of the EPO of the present
invention is underestimated when assayed using an
ELISA kit which contains a human EPO expressed in a
non-human cell system. The proliferation ability (T32)
of the EPO of the present invention is distinct from
that of a human EPO expressed in a non-human cell
system, in particular, the proliferation ability (T3 )
of the EPO of the present invention on TF-I cells is
greater than that of a human EPO expressed in a
non-human cell system. In a particular embodiment, the
Flt3-Ligand of the present invention is characterized
by a profile of physiochemical parameters (Px) and
pharmacological traits (Tx) comprising an apparent
molecular weight (P 1) of 1 to 250, such as 1, 2, 3,
4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44,
45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,
58, 59, 60, 61,62, 63, 64, 65, 66, 67, 68, 69, 70, 71,
72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84,
85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97,
98, 99, 100, 110, 120, 130, 140, 150, 160, 170, 180,
190, 200, 210, 220, 230, 240, 250 kDa and in a
particular embodiment 18 to 35 kDa. The pi (P2) of
Flt3-Ligand of the present invention is 2 to 14 such
as 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 and in a
particular embodiment 3 to 6 with about 2 to 50, such
as 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
43, 44, 45, 46, 47, 48, 49, 50 isoforms and in a
particular embodiment 8-35 isoforms (P3) . The
percentage by weight carbohydrate (P5) of the
Flt3-Ligand of the present invention is 0 to 99% such
as 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53,
54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66,
67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79,
80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92,
93, 94, 95, 96, 97, 98, 99% and in a particular
embodiment 5 to 48 %. Monosaccharide content (P9) and
sialic acid content (P10) of the Flt3-Ligand of the
present invention, when normalized to GaINAc, are 1 to
0-1 fucose, 1 to 0.1-5 GIcNAc, 1 to 0.1-4 galactose, 1
to 0.1-5 mannose and 1 to 0-5 NeuNAc; and in a
particular embodiment 1 to 0-0.5 fucose, 1 to 0.1-4
GIcNAc, 1 to 0.1-3 galactose, 1 to 0.1- 4 mannose and
1 to 0-2 NeuNAc; when normalized to 3 times of
mannose, are 3 to 0-1 fucose, 3 to 0.1-6 GaINAc, 3 to
0.1-12 GIcNAc, 3 to 0.1-7 galactose and 3 to 0-5
NeuNAc; in a particular embodiment 3 to 0-0.5 fucose,
3 to 0.1-5 GaINAc, 3 to 0.1-10 GIcNAc, 3 to 0.1-5.5
galactose and 3 to 0-2 NeuNAc. The sialic acid content
(P10) expressed as a percentage of the monosaccharide
content of the Flt3-Ligand of the present invention is
0 to 50%, such as 0, 1, 2, 3 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50%
and in a particular embodiment 0 to 25 %. The
sulfation (P59) expressed as a percentage of the
monosaccharide content of Flt3-Ligand of the present
invention is 0-75 % and in a particular embodiment
0-70 %. Neutral percentage of N-linked
oligosaccharides (P13) of the Flt3-Ligand of the
present invention is 50 to 100%, in a particular
embodiment 80 to 100% and in an additional embodiment
90 to 100%. Acidic percentage of N-linked
oligosaccharides (P14) of the Flt3-Ligand of the
present invention is 0 to 50%, in a particular
embodiment 0 to 20% and in an additional embodiment 0
to 10%. Neutral percentage of O-linked
oligosaccharides (P15) of the Flt3-Ligand of the
presentinvention is 30 to 75%, in a particular
embodiment 35 to 70% and in an additional embodiment
40 to 65%. Acidic percentage of O-linked
oligosaccharides (P16) of the Flt3- Ligand of the
present invention is 25 to 70%, in a particular
embodiment 30 to 65% and in an additional embodiment
35 to 60%. In a particular embodiment, the Flt3-Fc of
the present invention is characterized by a profile of
physiochemical parameters (Px) and pharmacological
traits (Tx) comprising an apparent molecular weight
(P1) of 1 to 350, such as 1, 2, 3, 4, 5, 6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,
75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87,
88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100,
110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210,
220, 230, 240, 250, 260, 270, 280, 290, 300, 310, 320,
330, 340, 350 kDa and in a particular embodiment 85 to
150 kDa. The pi (P2) of Flt3-Fc of the present
invention is 2 to 14 such as 2, 3, 4, 5, 6, 7, 8, 9,
10, 11, 12, 13, 14 and in a particular embodiment 4 to
8 with about 2 to 70, such as 2, 3, 4, 5, 6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70 isoforms and in a
particular embodiment 10-40 isoforms (P3) . The
percentage by weight carbohydrate (P ) of the Flt3-Fc
of the present invention is 0 to 99% and in a
particular embodiment, 0 to 45 %. The observed
molecular weight of the Flt3-Fc of the present
invention when the N-linked oligosaccharides are
removed (P6) is between 85 and 145 kDa and in a
particular embodiment, 85 to 140 kDa. The observed
molecular weight of the Flt3-Fc of the present
invention when the N- and O-linked oligosaccharides
are removed (P7) is between 85 and 130 kDa and in a
particular embodiment, 85 to 125 kDa. Monosaccharide
content (P9) and sialic acid content (P10) of the
Flt3-Fc of the present invention, when normalized to
GaINAc, are 1 to 0-4 fucose, 1 to 0.1-27 GIcNAc, 1 to
0.1-10 galactose, 1 to 0.1-8 mannose and 1 to 0-5
NeuNAc; and in a particular embodiment 1 to 0-3
fucose, 1 to 0.5-20 GIcNAc, 1 to 0.5-7 galactose, 1 to
0.5-6 mannose and 1 to 0-1 NeuNAc; when normalized to
3 times of mannose, are 3 to 0-3 fucose, 3 to 0.1-5
GaINAc, 3 to 0.1-41 GIcNAc, 3 to 0.1-7 galactose and 3
to 0-5 NeuNAc; 



and in a particular embodiment 3 to 0-2 fucose, 3 to
0.1-3 GaINAc, 3 to 0.5-30 GIcNAc, 3to 0.5-6 galactose
and 3 to 0-1 NeuNAc. The sialic acid content (P10)
expressed as a percentage of the monosaccharide
content of the Flt3-Fc of the present invention is 0
to 50%, such as 0 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, H ,
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50%
and in a particular embodiment 1 to 25 %. Neutral
percentage of N-linked oligosaccharides (P13) of the
Flt3-Fc of the present invention is 50 to 95%, in a
particular embodiment 70 to 90% and in an additional
embodiment 75 to 85%. Acidic percentage of N-linked
oligosaccharides (P14) of the Flt3-Fc of the present
invention is 5 to 50%, in a particular embodiment 10
to 30% and in an additional embodiment 15 to 25%.
Neutral percentage of O-linked oligosaccharides (P15)
of the Flt3-Fc of the present invention is 40 to 90%,
in a particular embodiment 50 to 85% and in an
additional embodiment 60 to 80%. Acidic percentage of
O-linked oligosaccharides (P16) of the Flt3-Fc of the
present invention is 10 to 60%, in a particular
embodiment 15 to 50% and in an additional embodiment
20 to 40%. In a particular embodiment, the PDGF-B of
the present invention is characterized by a profile of
physiochemical parameters (Px) and pharmacological
traits (Tx) comprising an apparent molecular weight
(P1) of 1 to 350, such as 1, 2, 3, 4, 5, 6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,
75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87,
88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100,
110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210,
220, 230, 240, 250, 260, 270, 280, 290, 300, 310, 320,
330, 340, 350 kDa and in a particular embodiment 12-30
kDa. The pi (P2) of the PDGF-B of the present
invention is 2 to 14 such as 2, 3, 4, 5, 6, 7, 8, 9,
10, 11, 12, 13, 14 with about 2 to 70, such as 2, 3,
4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44,
45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,
58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70
isoforms (P3) . The percentage by weight carbohydrate
(P5) of the PDGF-B of the present invention is 0 to
99% and in a particular embodiment, 0 to 60%.In a
particular embodiment, the VEGF- 165 of the present
invention is characterized by a profile of
physiochemical parameters (Px) and pharmacological
traits (Tx) comprising an apparent molecular weight
(P1) of 1 to 250, such as 1, 2, 3, 4, 5, 6, 7, 8, 9,
10, H , 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,
75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87,
88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100,
110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210,
220, 230, 240, 250 kDa and in a particular embodiment
19 to 35 kDa. The pi (P2) of VEGF- 165 of the present
invention is 2 to 14 such as 2, 3, 4 5, 6, 7, 8, 9,
10, 11, 12, 13, 14 and in a particular embodiment 4 to
9 with about 2 to 75, such as 2, 3, 4, 5, 6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75
isoforms and in a particular embodiment 5 to 40
isoforms (P3) . The percentage by weight carbohydrate
(P5) of the VEGF- 165 of the present invention is 0 to
99% and in a particular embodiment, 0 to 46%.
Monosaccharide content (P9) and sialic acid content
(P10) of the VEGF-165 of the present invention, when
normalized to GaINAc, are 1 to 0.1-6 fucose, 1 to
0.1-11 GIcNAc, 1 to 0.1-10 galactose, 1 to 0.1-6
mannose and 1 to 0-5 NeuNAc; and in a particular
embodiment 1 to 0.1-5 fucose, 1 to 1-8 GIcNAc, 1 to
0.1-4 galactose, 1 to 0.1-5 mannose and 1 to 0-3
NeuNAc; when normalized to 3 times of mannose, are 3
to 0.1-8 fucose, 3 to 0.1-5 GaINAc, 3 to 1-14 GIcNAc,
3 to 0.1-6 galactose and 3 to 0-5 NeuNAc; in a
particular embodiment 3 to 0.1-6 fucose, 3 to 0.1-3
GaINAc, 3 to 2-10 GIcNAc, 3 to 0.5-4 galactose and 3
to 0-3 NeuNAc. The sialic acid content (P10) expressed
as a percentage of the monosaccharide content of the
VEGF-165 of the present invention is 0 to 50%, such as
0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42, 43, 44, 45, 46, 47, 48, 49, 50% and in a
particular embodiment 5-25 %. Neutral percentage of
N-linked oligosaccharides (P13) of the VEGF-165 of the
present invention is 50-90%, in a particular
embodiment 60-85% and in an additional embodiment
65-80%. Acidic percentage of N-linked oligosaccharides
(P14) of the VEGF-165 of the present invention is
10-50%, in a particular embodiment 15-40% and in an
additional embodiment 20-35%. Neutral percentage of
O-linked oligosaccharides (P15) of the VEGF-165 of the
presentinvention is 50-100%, in a particular
embodiment 90-100% and in an additional embodiment
95-100%. Acidic percentage of O-linked
oligosaccharides (P16) of the VEGF-165 of the present
invention is 0-50% in a particular 0-10% and in an
additional embodiment 0-5%. The immunoreactivity
profile (T13) of the VEGF-165 of the present invention
is distinct from that of a human VEGF-165 expressed in
a non-human cell system, in particular, the protein
concentration of the VEGF-165 of the present invention
is overestimated when assayed using an ELISA kit which
contains a human VEGF-165 expressed in a non-human
cell system. The proliferation ability (T32) of the
VEGF-165 of the present invention is distinct from
that of a human VEGF-165 expressed in a nonhuman cell
system, in particular, the proliferation ability (T32)
of the VEGF-165 of the present invention on HUVEC
cells is greater than that of a human VEGF-165
expressed in a non-human cell system. In another
particular embodiment, the present invention
contemplates an isolated form of protein or chimeric
molecule thereof selected from the group comprising
EPO, EPO-Fc, Flt3-Ligand, Flt3-Ligand-Fc, Flt3,
Flt3-Fc, PDGF-B, PDGF-B-Fc, VEGF-165 and VEGF- 165-Fc.
An isolated protein or chimeric molecule of the
present invention comprises distinctive
pharmacological traits selected from the group
comprising or consisting of therapeutic efficiency
(T1), effective therapeutic dose (TCIDs0) (T2),
bioavailability (T3), time between dosages to maintain
therapeutic levels (T4), rate of absorption (T5), rate
of excretion (T6), specific activity (T7), thermal
stability (T8), lyophilization stability (Tg),
serum/plasma stability (T10), serum half-life (T11),
solubility in blood stream (T12), immunoreactivity
profile (T13), immunogenicity (T14), inhibition by
neutralizing antibodies (T 14A), side effects (T15),
receptor/ligand binding affinity (T16),
receptor/ligand activation (T17) tissue or cell type
specificity (T18), ability to cross biological
membranes or barriers (i.e. gut, lung, blood brain
barriers, skin etc) (T1 ), angiogenic ability (T1 A) ,
tissue uptake (T2o), stability to degradation (T21),
stability to freeze-thaw (T2 ), stability to proteases
(T23), stability to ubiquitination (T24), ease of
administration (T25), mode of administration (T26),
compatibility with other pharmaceutical excipients or
carriers (T27), persistence in organism or environment
(T28), stability in storage (T2 ), toxicity in an
organism or environment and the like (T3o).In
addition, the protein or chimeric molecule of the
present invention may have altered biological effects
on different cells types (T3 1), including without
being limited to human primary cells, such as
lymphocytes, erythrocytes, retinal cells, hepatocytes,
neurons, keratinocytes, endothelial cells, endodermal
cells, ectodermal cells, mesodermal cells, epithelial
cells, kidney cells, liver cells, bone cells, bone
marrow cells, lymph node cells, dermal cells,
fibroblasts, T-cells, B-cells, plasma cells, natural
killer cells, macrophages, granulocytes, neutrophils,
Langerhans cells, dendritic cells, eosinophils,
basophils, mammary cells, lobule cells, prostate
cells, lung cells, oesophageal cells, pancreatic
cells, Beta cells (insulin secreting cells),
hemangioblasts, muscle cells, oval cells
(hepatocytes), mesenchymal cells, brain microvessel
endothelial cells, astrocytes, glial cells, various
stem cells including adult and embryonic stem cells,
various progenitor cells; and other human immortal,
transformed or cancer cell lines. The biological
effects on the cells include effects on proliferation
(T3 ), differentiation (T33), apoptosis (T34), growth
in cell size (T35), cytokine adhesion (T36), cell
adhesion (T37), cell spreading (T38), cell motility
(T3 ), migration and invasion (T40), chemotaxis (T4
1), cell engulfment (T42), signal transduction (T43),
recruitment of proteins to receptors/ligands (T44),
activation of the JAK/STAT pathway (T45), activation
of the Raserk pathway (T46), activation of the AKT
pathway (T47), activation of the PKC pathway (T48),
activation of the PKA pathway (T4 ), activation of src
(T50), activation of fas (T 1), activation of TNFR
(T52), activation of NFkB (T53), activation of p38MAPK
(T54), activation of c-fos (T55), secretion (T56),
receptor internalization (T57), receptor cross-talk
(T5 ), up or down regulation of surface markers (T59),
alteration of FACS front/side scatter profiles (T6 ),
alteration of subgroup ratios (T6 1), differential
gene expression (T62), cell necrosis (T63), cell
clumping (T64), cell repulsion (T65), binding to
heparin sulfates (T66), binding to glycosylated
structures (T67), binding to chondroitin sulfates
(T68), binding to extracellular matrix (such as
collagen, fibronectin) (T69), binding to artificial
materials (such as scaffolds) (T70), binding to
carriers (T7 1), binding to co-factors (T72) the
effect alone or in combination with other proteins on
stem cell proliferation, differentiation and/or
self-renewal (T73) and the like. These are summarized
in Table 3.The present invention further provides a
chimeric molecule comprising an isolated protein or a
fragment thereof, such as an extra-cellular domain of
a membrane bound protein, linked to the constant (Fc)
or framework region of a human immunoglobulin via one
or more protein linker. Such a chimeric molecule is
also referred to herein as protein-Fc. Examples of
such protein-Fc chimera contemplated by the present
invention include EPOFc3 Flt3-Ligand-Fc, FlG-Fc,
PDGF-B-Fc and VEGF-165-Fc. Such a protein-Fc chimeria
has a profile of measurable physiochemical parameters
indicative of or associated with one or more
distinctive pharmacological traits of the isolated
protein-Fc. Other chimeric molecules contemplated by
the present invention include the protein or
protein-Fc or a fragment thereof, linked to a lipid
moiety such as a polyunsaturated fatty acid molecule.
Such lipid moieties may be linked to an amino acid
residue in the backbone of the molecule or to a side
chain of such an amino acid residue. The present
invention further provides a chimeric molecule
comprising an isolated protein or a fragment thereof,
such as an extra-cellular domain of a membrane bound
protein, linked to the Fc or framework region of a
mammalian immunoglobulin via one or more protein
linker. In another aspect, the mammal Fc or framework
region of the immunoglobulin is derived from a mammal
selected from the group consisting of primates,
including humans, marmosets, orangutans and gorillas,
livestock animals (e.g. cows, sheep, pigs, horses,
donkeys), laboratory test animals (e.g. mice, rats,
guinea pigs, hamsters, rabbits, companion animals
(e.g. cats, dogs) and captured wild animals (e.g.
rodents, foxes, deer, kangaroos). In another
embodiment the Fc or framework region is a human
immunoglobulin. In a particular embodiment the mammal
is a human. Such a chimeric molecule is also referred
to herein as protein-Fc. Other chimeric molecules
contemplated by the present invention include the
protein or protein-Fc or a fragment thereof linked to
a lipid moiety such as a polyunsaturated fatty acid
molecule. Such lipid moieties may be linked to an
amino acid residue in the background of the molecule
or to a side chain of such an amino acid residue. The
chimeric molecules of the present invention, including
EPO-Fc, Flt3-Ligand-Fc, Flt3-Fc, PDGF-B-Fc and
VEGF-165-Fc have a profile of measurable
physiochemical parameters indicative of or associated
with one or more distinctive pharmacological traits of
the isolated protein-Fc.Accordingly, the present
invention provides an isolated polypeptide encoded by
a nucleotide sequence selected from the list
consisting of SEQ ID NOs: 27, 29, 31, 33, 35, 37, 39,
43, 45, 47, 49, 51, 53. 55, 59, 61, 63, 65, 67, 69,
71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95,
97, 99, 101, 103, 105, 109, 111, 113, 115, 117, 119,
123, 125, 126, 128, 129, 131 and 132, and a nucleotide
sequence having at least about 65% identity to any one
of the above-listed sequence or a nucleotide sequence
capable of hybridizing to any one of the above
sequences or their complementary forms under low
stringency conditions. Another aspect of the present
invention provides an isolated polypeptide encoded by
a nucleotide sequence selected from the list
consisting of SEQ ID NOs: 134, 135, 136 and 137,
following splicing of their respective mRNA species by
cellular processes. Yet another aspect of the present
invention provides an isolated polypeptide comprising
an amino acid sequence selected from the list
consisting of SEQ ID NOs: 28, 30, 32, 34, 36, 38, 40,
44, 46, 48, 50, 52, 54, 56, 60, 62, 64, 66, 68, 70,
72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96,
98, 100, 102, 104, 106, 110, 112, 114, 116, 118, 120,
124, 127, 130 and 133, and an amino acid sequence
having at least about 65% similarity to one or more of
the above sequences. The present invention further
contemplates a pharmaceutical composition comprising
at least part of the protein or chimeric molecule
thereof, together with a pharmaceutically acceptable
carrier, co-factor and/or diluent. With respect to the
primary structure, the present invention provides an
isolated protein or chimeric molecule thereof, or a
fragment thereof, encoded by a nucleotide sequence
selected from the list consisting of SEQ ID NOs: 27,
29, 31, 33, 35, 37, 39, 43, 45, 47, 49, 51, 53. 55,
59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83,
85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 109,
111, 113, 115, 117, 119, 123, 125, 126, 128, 129, 131
and 132, and a nucleotide sequence having at least
about 60% identity to any one of the above-listed
sequence or a nucleotide sequence capable of
hybridizing to any one of the above sequences or their
complementary forms under low stringency
conditions.Still, another aspect of the present
invention provides an isolated nucleic acid molecule
encoding protein or chimeric molecule thereof or a
functional part thereof comprising a sequence of
nucleotides having at least 60% similarity selected
from the list consisting of SEQ ID NOs: 27, 29, 31,
33, 35, 37, 39, 43, 45, 47, 49, 51, 53. 55, 59, 61,
63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87,
89, 91, 93, 95, 97, 99, 101, 103, 105, 109, 111, 113,
115, 117, 119, 123, 125, 126, 128, 129, 131 and 132
and after optimal alignment and/or being capable of
hybridizing to one or more of SEQ ID NOs: 27, 29, 31,
33, 35, 37, 39, 43, 45, 47, 49, 51, 53. 55, 59, 61,
63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87,
89, 91, 93, 95, 97, 99, 101, 103, 105, 109, 111, 113,
115, 117, 119, 123, 125, 126, 128, 129, 131, 132 or
their complementary forms under low stringency
conditions. In a particular embodiment, the present
invention is directed to an isolated nucleic acid
molecule comprising a sequence of nucleotides encoding
a protein or chimeric molecule selected from the group
comprising EPO, EPO-Fc, Flt3-Ligand, Flt3-Ligand-Fc,
Flt3, Flt3- Fc, PDGF-B, PDGF-B-Fc, VEGF-165 and
VEGF-165-Fc, and a fragment thereof, an amino acid
sequence substantially as set forth in one or more of
SEQ ID NOs: 28, 30, 32, 34, 36, 38, 40, 44, 46, 48,
50, 52, 54, 56, 60, 62, 64, 66, 68, 70, 72, 74, 76,
78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102,
104, 106, 110, 112, 114, 116, 118, 120, 124, 127, 130,
133 or an amino acid sequence having at least about
60% similarity to one or more of SEQ ID NOs: 28, 30,
32, 34, 36, 38, 40, 44, 46, 48, 50, 52, 54, 56, 60,
62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86,
88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 110, 112,
114, 116, 118, 120, 124, 127, 130, 133 after optimal
alignment. In another aspect, the present invention
provides an isolated nucleic acid molecule encoding a
protein or chimeric molecule selected from the group
comprising EPO, EPOFc, Flt3-Ligand, Flt3-Ligand-Fc,
Flt3, Flt3-Fc, PDGF-B, PDGF-B-Fc, VEGF-165 and
VEGF-165-Fc, or a fragment thereof, comprising a
sequence of nucleotides selected from the group
consisting of SEQ ID NOs: 29, 31, 33, 35, 45, 47, 49,
51, 67, 69, 71, 73, 75, 77, 79, 81, 113, 125, 126,
128, 129, linked directly or via one or more
nucleotide sequences encoding protein linkers known in
the art to nucleotide sequences encoding the constant
(Fc) or framework region of a human immunoglobulin,
substantially as set forth in one ormore of SEQ ID
NOs:1, 3, 5, 7, 9, 11, 13, 15, 17 or 19. In a
particular embodiment, the protein linker comprises
IP, GSSNT, TRA or VDGIQWIP. In another aspect, the
present invention provides an isolated protein
selected from the group comprising EPO, Flt3-Ligand,
Flt3, PDGF-B, VEGF-165, or a fragment thereof,
comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs: 30, 32, 34, 36, 46,
48, 50, 52, 68, 70, 72, 74, 76, 78, 80, 82, 114, 127
and 130 linked directly or via one or more protein
linkers known in the art, to the constant (Fc) or
framework region of a human immunoglobulin,
substantially as set forth in one or more of SEQ ID
NOs:2, 4, 6, 8, 10, 12, 14, 16, 18 or 20. The present
invention further extends to uses of an isolated
protein or chimeric molecule thereof thereof or
nucleic acid molecules encoding same in diagnostic,
prophylactic, therapeutic, nutritional and/or research
applications. More particularly, the present invention
extends to a method of treating or preventing a
condition or ameliorating the symptoms of a condition
in an animal subject, said method comprising
administering to said animal subject an effective
amount of an isolated protein or chimeric molecule
thereof. In addition, the present invention extends to
uses of a protein or chimeric molecule thereof for
screening small molecules, which may have a variety of
diagnostic, prophylactic, therapeutic, nutritional
and/or research applications. The present invention
further contemplates using an isolated protein or
chimeric molecule thereof as immunogens to generate
antibodies for therapeutic or diagnostic applications.
The present invention further contemplates using an
isolated protein or chimeric molecule thereof in
culture mediums for stem cells used in stem cell or
related therapy. The subject invention also provides
the use of a protein or chimeric molecule thereof in
the manufacture of a formulation for diagnostic,
prophylactic, therapeutic, nutritional and/or research
applications.The subject invention also provides a
human derived protein or chimeric molecule thereof for
use as a standard protein in an immunoassay and kits
thereof. The subject invention also extends to a
method for determining the level of human
cell-expressed human protein or chimeric molecule
thereof in a biological preparation.TABLE 1 Sequence
IdentifierINSTRUMENTATION PROBE FOR IN SITU
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TESTING OF THE SEABED Field of the Invention The
present invention relates to a method and apparatus
for investigating soil properties of an underwater
floor of a body of water such as for example a seabed.
Background of the Invention Determining geotechnical,
geophysical and geochemical properties of the seabed
is an essential part of site assessment for offshore
exploration and construction projects such as oil and
gasfield platforms, anchorages, pipe and cable laying,
wind energy and marine current turbine towers. Soil
properties profoundly influence the design and
performance of foundations for seabed structures,
while detection of shallow gas is important for
geohazard assessment during seabed operations or for
hydrocarbons exploration potential of a site. Soil
properties are commonly measured using seabed
penetrometers, deployed by various means including
'wireline' drillstring, coiled tubes, anchored seabed
frames and remotely operated seabed platforms.
Different types of apparatus are used according to the
type of soil properties being investigated, for
example the standard cone penetrometer test is suited
for medium to high strength soils, the ball
penetrometer for soft soils and the vane shear test
and T-bar test for measurement of cohesive soils. In
the case of geochemical measurements, sensing
apparatus is currently used only above the seafloor
via a towed submersible or a remotely operated
vehicle, or via wireline deployment from a surface
vessel into a borehole. Scientific investigation of
the seabed often requires a wide range of
instrumentation sensors to be deployed into a borehole
increasingly, there is a trend for such seabed
investigations to be performed at greater depth, in
deep and ultra-deep water. In situ seabed measurement
apparatus commonly relies on wired electrical
connections between the downhole probe and the seabed
equipment or surface vessel for power supply and for
data transmission to provide real time analysis and
display. In deep water situations, such wireline
systems are often deployed from relatively large
drillships, floating platforms or dedicated survey
vessels, all of which are expensive to operate. Some
cheaper methods deploying 'over-the-side'apparatus are
known, in which the seabed equipment is powered by a
hydraulic umbilical or a battery pack, however these
tend to have limited capability in their operating
water depth or seabed penetration depth. Moreover,
each type of measurement apparatus is currently used
as a dedicated single-purpose device, with the
disadvantage of little commonality in hardware and
handling requirements. It would thus be advantageous
to provide a 'universal' instrumentation probe (UIP)
of standardised configuration to which a variety of in
situ measurement devices can be connected
interchangeably. Such a UIP device would desirably
transmit measurement data signals in real time as well
as provide in situ data logging and means for remotely
retrieving the logged data. The advent of portable
remotely operated seabed platforms with rnulti-use
drilling, sampling, testing and measurement
capabilities offers the flexibility to carry a range
of in situ probes that can be deployed quickly and
interchangeably according to geotechnical needs.
However, such platforms that rely on remote makeup of
a drillstring from individual lengths of pipe cannot
use a wired electrical connection to the downhole
apparatus. In this case the downhole apparatus is
remotely powered by an attached battery pack. A known
alternative method of data transmission provides
wireless communication via acoustic telemetry frorn
the downhole apparatus. The electrical output signal
from the measurement probe is converted to an acoustic
signal which is transmitted through the drillstring to
a receiving microphone coupled to the top of the
drillstring. Down-hole acoustic telemetry presently
operates only in one direction, from the probe to the
seabed apparatus and not vice versa. In current
practice, probes and transmitters are switched on at
the surface, at the launch of a deployment, and have
no means to be remotely switched off or on. This is a
severe disadvantage, as there is insufficient battery
capacity to power the apparatus continuously for long
deployment cycles, particularly in deepwater
operations. Moreover, the built-in data logger may not
have sufficient memory to avoid loss of data. In an
overall deployment period extending possibly for days,
a particular probe may only need to be powered up for
short intervals. There is ample battery and memory
capacity if the probe could be remotely switched on
only when needed for taking in situ measurements. It
would be further advantageous therefore to provide
remote switching means to power the UIP on and off
only as required.Present acoustic methods of data
transmission require a microphone to be coupled to the
top of the drillstring. This is achieved simply by
sandwiching the microphone housing between the end of
the drill pipe and the feed chuck or anvil while
applying 80 downward force. With this method it is
only possible to receive transmitted data during
downward thrusting of the apparatus. In some instances
however, such as measuring remoulded soil strength
with a ball penetrometer, it would be advantageous
also to receive data during upward movement of the
apparatus. In other instances it would be advantageous
to hold the drillstring in the feed chuck while taking
measurements, for example to prevent possible run-away
of a long drillstring under its own weight in very
soft soils or to rotate a vane shear tool. This is not
currently possible and requires the use of an
auxiliary friction clamp. To retrieve logged data in
current practice it is necessary to bring the seabed
probe 90 assembly back to the surface, disassemble the
probe and physically connect the memory module to an
interface device for downloading. This can place
inconvenient limitations on seabed operations and
introduce significant delays in data recovery and
verification. It is the object of the present
invention to provide means for alleviating one or more
of the aforementioned disadvantages. According to one
aspect of the present invention there is provided a
probe assembly suitable for use with apparatus for use
in the investigation and/or analysis of an 0
underwater floor of a body of water such as for
example a seabed, the apparatus including a depth
penetration device and an underwater floor testing
tool, the probe assembly including a first coupling
for operatively connecting the probe assembly to the
depth penetration device and a second coupling for
operatively connecting the probe assembly to the
underwater floor testing tool, the probe assembly
further including a signal processing module for
processing information from the tool, a data
transmission module for the transmission of data from
the signal processing module, a power source for
operating the data transmission module and the signal
processing module and a switch module for selectively
connecting from the power source to the data
transmission module and signal processing module. The
signal processing 0 module may include an electronics
module for processing signals from the tool into data
and a data logging module for storing the data. The
transmitter module may include an acoustic
transmitter.Preferably the switch module is a remotely
actuatable device arranged to electrically connect and
disconnect the power source to the processing module
and transmiller module. The switch module may include
a magnetic responsive switching device responsive to a
magnetic field. The probe assembly may further include
a close range wireless communications 120 device.
According to another aspect of the present invention
there is provided apparatus for use in the
investigation and/or analysis of an underwater floor
of a body of water, the apparatus including a depth
penetration device, a floor testing tool and a probe
assembly as described above, the probe assembly being
operatively connected to the depth penetration device
and the tool, the apparatus further including a
receiving microphone at an end of the depth
penetrating device remote from the probe assembly and
being acoustically coupled thereto via the depth
penetrating device. 130 The receiving microphone may
be contained in a liquid-filled enclosure which is
pressure-equalised to the ambient water pressure at
the seafloor. The receiving microphone may further be
enclosed in a drive unit associated with the depth
penetrating device. According to yet another aspect of
the invention there is provided a remotely activatable
switch device suitable for use with a probe assembly
as described above, the switch device including a
switch element arranged in an electric circuit which
includes two terminals, one being connectable to the
power source and the other being connectable to the
signal processing module and data processing module,
the 140 switch element being normally caused to adopt
one of either a closed position in which the circuit
is closed or an open position in which the circuit is
opened, the switch being responsive to a magnetic
field when in the vicinity thereof to cause the switch
to adopt the open position. The device may include a
magnetically transparent housing, an electrically
insulated switch body disposed within the housing, the
switch element including a reed switch which is
movable between the open and closed positions. The
magnetic field comprises a magnet assembly mounted in
the region of the underwater floor.150 In a preferred
form of the present invention there is provided a
universal instrument probe assembly (UIP) including a
remotely operated switch module, a battery pov/er pack
module, data conditioning, logging and transmitting
modules, in combination with a range of seabed soil
testing tools. The UIP is adapted to be connected to a
drillstring or similar soil penetrating means,
remotely deployed from seabed apparatus. The UIP
assembly may include a standard 36 mm diameter
cylindrical housing. At the upper end it can be joined
to similar sized extension rods or to a drill pipe
adapter. The upper end of the UIP may also contain a
transmitter which is capable of 160 sending an
acoustic data signal a distance of at least 100m
through an attached drill pipe. Attached below the
acoustic transmitter module is a battery power pack
module and a remotely operated switch module. The
switch module may be electrically connected in series
with the battery power pack and allows the transmitter
and probe electronics to be powered on and off as
required. In one form, the switch module may include a
magnetic switch wired in a 'normallyclosed' position
and arranged in a housing of magnetically transparent
material such that the switch operates to an 'open'
position when in proximity to a strong external
magnetic field. The external magnetic field may be
provided for example by rare 170 earth permanent
magnets located in a separate structure up to 200 mm
laterally distant from the UIP switch module. When the
switch module is assembled to the adjacent parts of
the UIP, it is hermetically sealed against ambient
water pressure to its rated depth. The UIP assembly
may also include a data logging module and an
electronics module attached in series with the switch
module. The electronics module may be electrically
terminated with a multi-pin connector and can also be
assembled onto an extension tube. The lower end of the
extension tube may be adapted to attach a soil
measurement tool, such as a cone penetrometer, a ball
penetrometer, a vane shear 180 tool or a gas sensor. A
multi-core cable and matching connector inside the
extension tube may be provided in order to link the
electronics module to the soil measurement device, to
supply power to the device and obtain measurement data
signals. All connectors may be of underwater type
suitable for the rated depth of the UIP assembly.The
length of the extension tube may be adapted according
to the length of the particular type of attached soil
testing device. In this way the overall length of the
L)IP tool assembly may be standardised to suit a
single means of tool storage and robolic handling on
the seabed platform. A variety of soil testing tools
may thus be carried 190 ready for deployment
interchangeably, according to the soil conditions
encountered. In some applications such as, for example
when used with a downhole gas sensor probe, it may be
advantageous to connect drilling fluid or flushing
water to the measurement probe. For this purpose the
extension tube is of larger diameter than the UIP and
may attach directly to the drill pipe adapter near the
upper end of the UIP instead of to the electronics
module at the lower end of the UIP. The extension tube
thus encloses the UIP over its length with a small
radial clearance to form an annular passage. Through
this passage flushing water may be pumped from the
drillstring to the sensor at the lower end of the
extension tube. 200 In a further variation the UIP
assembly may include an outer protection tube which
normally encloses the vanes of a vane shear tool
attachment but retracts when the vane tool is pushed
into cohesive soil. According to one example of the
method of use of the invention, prior to launch from
the surface vessel the seabed platform is prepared
with a range of in situ testing and measurement tools,
each assembled to a UIP. Typically the too! assemblies
are stored systematically in a rack or magazine from
which they can be remotely selected and deployed into
a borehole via a robotic loading mechanism. The
storage 210 magazine is provided with permanent
magnets located in proximity to the switch modules
that are part of the UIP. In the presence of the
strong magnetic field the switch in a tool assembly is
held in the open state and the tool remains powered
down. The tool is powered up only while it is removed
from the magazine for individual downhole use, when
the switch reverts to the closed state in the absence
of the strong magnetic field. In this way battery
energy is drained only while the tool is being
actively used, otherwise there may be insufficient
battery capacity to last the full duration of a seabed
operations cycle. 220 Whenever the UIP is powered up
the measurement signals from the attached probe are
processed by the electronics module into a digital
data stream which is loggedinto the memory module.
With the tool assembly attached to the drillstring the
data stream is transmitted wirelessly from the
borehole to the seabed platform by means of the
acoustic transmitter in the UIP and the receiving
microphone coupled to the top of the drillstring. From
the seabed platform the data stream is further
conveyed in real time to an operator on the surface
vessel via electrically wired, fibre optic or other
suitable means. 230 In a further aspect of the
invention the UIP memory module may include a wireless
communications device and an aerial or alternatively
an electromagnetically transparent window , sealed to
withstand hydrostatic pressures in a deepsea
environment and allowing radio or magnetic signals to
be transmitted and received. It is well known that
radio signals are rapidly attenuated in seawater and
that undersea radio communication is not practical
over much distance. However it is possible to transmit
over short distances (tens of millimetres). Magnetic
induction communications is another suitable wireless
technology for close range underwater data transfer.
In this case a radiating coil transmits a magnetic
field, with typical data rates up to 200 kbits/s.
Therefore by fixing a similar communications device to
the 240 seabed apparatus in a position where the
memory module may be brought into close proximity by a
robotic tool handling mechanism, it is possible to
establish two-way data transfer. A number suitable
wireless communications protocols exist, including
those based on the IEEE802.11 standards, operating in
the ISM (Industrial Scientific Medical) band at 2.4
GHz. These include proprietary protocols known under
trademarks such as Bluetooth and AirPort, which
commonly support data rates to 54 Mbit/s. The fixed
communications device on the seabed apparatus may be
connected by electrical wiring, optical fibre or by a
combination of means to a surface operating station.
Data 250 downloading may thus be accomplished remotely
from the UIP memory module while on the seabed.
Alternatively if the UIP is brought to the surface,
wireless downloading may be quickly accomplished using
conventional communicationsenabled computer equipment.
According to a further aspect of the invention there
is provided an improved microphone configuration which
allows the acoustic data signal to be received during
both downward and upward movement of the drillstring
in the seabed drilling platform. The drillstring water
seal in the rotation unit and chuck assembly is
adaptedto include a microphone assembly in a separate
chamber, while providing a path for 260 the drilling
fluid to pass to the drillstring. The water seal may
comprise a hollow shaft arranged to seal at the lower
end into the top of the drill pipe while the drill
pipe is gripped in the rotary chuck. The water seal
shaft may pass up through a rotation drive unit to a
rotary seal, commonly referred to as a water coupling
or water swivel. The water coupling provides a
nonrotating connection point for drilling fluid to be
pumped via the water seal shaft through the rotation
unit to the drillstring. A small diameter connecting
tube may pass from the microphone chamber through 270
the bore of the water seal shaft and extends through
the water coupling. The connecting tube encloses a
wire that carries the output signal from the
microphone to 



a single-contact rotary joint at the top of the water
coupling. The microphone chamber, connecting tube and
rotary joint are fully oil filled and pressure
balanced to ambient conditions via connection to an
external pressure compensator. The microphone assembly
may include a face plate with attached piezo crystals
and resonant mass. The face plate cam forms the lower
element of the water seal assembly and includes a
spigot which aligns and acoustically couples the water
seal assembly to the top face of the drill pipe. 280
To provide required acoustic coupling sensitivity the
microphone face plate is preferably decoupled from the
large mass of the rotation unit by means of a
resilient compression washer placed between the face
plate and the attachment flange of the rotation unit.
For operation of the enclosed microphone, the face
plate is pressed in firm contact with the drillstring
by applying downward force (bit weight) with the drill
string held by a fixed lower clamp. The resilient
washer is compressed axially and can be locked in this
state by actuating the rotary chuck to grip the top of
the drillstring. The 290 compression force in the
resilient washer thus holds the microphone face plate
in contact with the top of the drillstring regardless
of upward or downward movement of the drillstring in
the borehole. Movement of the drillstring is
positively restrained at all times either by the
rotary chuck or the fixed rod clamp/2005/001766 9 In
addition to receiving measurement data from the UIP
tool assembly during soil testing operations, the
built-in microphone may also allow an operator to
remotely 'listen' to rotary drilling operations on the
seabed, thus providing another source of information
for interpretation and control of the cutting process.
300 Thus the present invention may provide for real
time data transmission during downward, upward and
rotational movement of the soil testing apparatus.
Preferred embodiments of the invention will be
hereinbefore described with reference to the
accompanying drawings, and in those drawings: List of
Figures Fig. 1 illustrates an expanded and partly
cross-sectioned view of the universal instrument probe
(UIP) with examples of soil testing attachments. 310
Fig. 2 illustrates the UIP in an enclosed extension
tube configuration with gas probe attachment. Fig. 3
illustrates the UIP magnetic switch module in
cross-section. Fig. 4 illustrates the means of remote
switching of the UIP power supply and wireless data
download from the memory module. Fig. 5 shows a
schematic arrangement of the enclosed receiving
microphone in the rotary drive unit. 320 Description
of Example Embodiments of the Invention With reference
to Fig. 1 a universal instrument probe (UIP) is
provided as a n assembly 1 which includes in sequence
from top to bottom: an acoustic transmitter module 2;
a battery power pack module 3; a switch module 4; and
an electronics module 5 for signal conditioning and
data logging. Transmitter module 2 has means for
joining its upper end to an adapter rod 6, which
connects to a drillstring 7 or similar soil
penetrating apparatus. 330 Electronics module 5 is
electrically terminated with a multi-pin connector 8
and may be further assembled onto an extension tube 9.
The lower end of extension tube 9 isadapted to attach
a soil measurement tool, such as a cone penetrometer
10, ball penetrometer 11, or vane shear tool 12. A
multi-core connecting cable 13 and matching plug 14
inside extension tube 9 link electronics module 5 to
the attached soil measurement probe, to supply power
to the probe and receive measurement data signals. To
facilitate assembly of the soil measurement probe to
UIP assembly 1without twisting connecting cable 13,
extension tube 9 is preferably provided with a
right-handed thread at one end and a left-handed
thread at the opposite end. Connectors 8 and 14 and
cable assembly 13 are of underwater type suitable for
the rated operating depth of UIP assembly 1. UIP
assembly 1 is preferably in the form of a standard 36
mm diameter cylindrical housing. A number of the
modules are of a conventional type or adaptations of
existing products for deepwater operation, including
acoustic transmitter module 2, battery power pack
module 3 and electronics module 5, which form part of
a cordless Cone Penetrometer Test system manufactured
by Geotech AB. The length of adapter rod 6 and/or
extension tube 9 may be configured if necessary
according to the length of the particular type of
attached soil testing probe. In this way the overall
length of the UIP and probe assembly may be
standardised to suit a single means of tool storage
and robotic handling on the seabed platform. With
reference to Fig. 2 showing a further embodiment,
extension tube 9 attaches directly to adapter rod 6.
In this configuration extension tube 9 encloses UIP
assembly 1 and at the lower end is adapted to attach
alternative measurement tools such as a gas sensor 15.
The inner diameter of extension tube 9 is larger than
the outer diameter of UIP assembly 1, forming an
annular passage 16. Drilling fluid or flushing water
may flow through extension tube 9 from drillstring 7,
via interconnecting passages 17 in adapter 6 and
through annular passage 16, to discharge at the lower
end of extension tube 9 in the vicinity of sensor 15.
With reference to Fig. 3, switch module 4 includes a
structural housing 1.8 constructed from a magnetically
transparent material, preferably a high strength
stainless alloy such as 'Nitronic 50', with end
features adapted for sealed connection to battery
housing 3 and electronics module 5. A switch body 19,
constructed of electrically insulating material, for
example glass-filled PTFE, is contained loosely and
located concentrically in housing 18. Switch body 19
has a through hole parallel to but offset from the
axis of symmetry in which is located a glass reed
switch 20,such as Assemtech Europe product number
8602-0551-020. The common lead 2 1 of 370 reed switch
20 is connected to a common terminal 22 positioned
centrally in one end of switch body 19. At the
opposite end of switch body 19 the normally-closed
lead 23 of reed switch 20 is connected to a
normally-closed terminal 24, also positioned
centrally. The normally-open lead 25 of reed switch 20
remains unconnected and is folded back on itself to
act as a magnetic antenna. An insulating sleeve 26
separates the pair of switch leads. A solder button 27
preferably joins leads 2 1 and 23 to terminals 22 and
24 respectively, forming suitable electrical contacts
to mate with battery pack 3 and electronics module 5.
In a variation of switch module 4, switch body 19 may
be made to standard 380 dimensions of a dry cell
battery. In this case the switch assembly may be
substituted for one of the batteries that are arranged
in series in power supply module 3, provided the
casing of power supply module 3 is constructed of
non-magnetic material. Fig. 4 illustrates a preferred
manner of remote power switching in the UIP. A tool
assembly 28 containing UIP assembly 1 is normally held
in a tool rack or magazine 29 which is provided with a
magnet assembly 30. Magnet assembly 30 includes a
non-magnetic casing 3 1 and a number of rare earth
permanent magnets 32, positioned to create a strong
magnetic field 33 in proximity to UIP switch module 4.
A 90 single magnet assembly 30 may be used to operate
multiple adjacent tool assemblies. Magnets may be
grouped at different heights in casing 3 1 to
accommodate different positions of switch module 4 in
tool assembly 28. While switch module 4 in tool
assembly 28 remains in proximity to magnet assembly
30, switch module 4 remains magnetically actuated in
the open state. Battery power pack 3 is thus
electrically isolated and transmitter module 2 and
electronics module 5 remain de-energised. With further
reference to Fig. 4, electronics module 5 includes a
first internal radio frequency communications device
that is connected electrically to an external 00
antenna 34. Antenna 34 is sealed in an outer groove on
the housing of module 5 such that it is substantially
protected against damage. A second radio
communications device 35 is provided in a fixed
position on the seabed apparatus where electronics
module 5 may be brought into close proximity by a
robotic tool handling mechanism. Wireless two-way data
transfer is thus established between the first radio
communications device in module 5 and second radio
communicationsdevice 35, and further via a wired or
optical link 36 to a remote operator station on the
surface vessel. Prior to deployment of the seabed
equipment -from the surface vessel, each tool 410
assembly 28 is charged with a fresh set of batteries
in power supply module 3 and is manually loaded into
tool magazine 29. At the seabed a selected tool
assembly 28 may be removed under robotic control from
magazine 29 for downhole operations, and when so
removed from magnetic field 33, switch module 4
reverts to the normally closed state and energises
transmitter module 2 and electronics module 5. Once
tool assembly 28 is returned to magazine 29 power is
again switched off, thus conserving sufficient battery
energy for multiple tool use during an extended seabed
deployment. Whenever UIP assembly 1 is energised, a
data stream from the ' attached soil measurement tool
is transmitted acoustically by transmitter module 2.
The acoustic data signal travels up the drillstring to
a receiving microphone which 420 converts it back to
an electrical signal. The data stream is also
electronically logged in module 5 and may be
downloaded via communications device 35 before tool
assembly 28 is replaced in magazine 29. With reference
to Fig. 5 a further aspect of the invention provides a
piezo-electric microphone assembly 37 enclosed in the
top drive unit 38 which lowers, rotates and elevates
drillstring 7 via a chuck 39. Microphone assembly 37
occupies a separate chamber 40 within the water seal
shaft assembly 4 1 which passes through the centre of
drive unit 38. A microphone face plate 42 forms the
lower element of water seal shaft assembly 4 1 and
includes a spigot 43 which aligns and acoustically
couples 430 microphone assembly 4 1 to the upper end
44 of drillstring 7. A resilient compression washer 45
is positioned between face plate 42 and the attachment
flange 46 of drive unit 38. A small-diameter
connecting tube 47 extends from microphone chamber 40
through the bore of water seal shaft assembly 41.
Connecting tube 47 encloses a wire 4 8 from microphone
37 to a single-contact rotary joint 49 attached at the
top of water seal shaft assembly 41. Connecting tube
47 is peripherally sealed at the entry 1o chamber 40
and to rotary joint 49. Chamber 40, connecting tube 47
and rotary joint 49 are oil filled and pressure
balanced to ambient conditions via connection to a n
40 external pressure compensator.Water seal shaft
assembly 4 1, face plate 42 and spigot 43 are provided
with interconnecting passages 50 which allow drilling
fluid to be supplied under pressure from an external
pump into drillstring 7. An o-ring seal 5 1 prevents
fluid leakage at the joint between spigot 43 and
drillstring 7. For operation of the enclosed
microphone assembly 37, face plate 42 is pressed in
firm contact with drillstring 7 by applying downward
force (bit weight) with top drive unit 38 while
drillstring 7 is axially restrained by a fixed lower
clamp. Resilient washer 450 45 is compressed axially
and is locked in this state by actuating rotary chuck
39 to grip the top of drillstring 7. The compression
force in resilient washer 45 thus holds face plate 42
and drillstring 7 in contact, regardless of upward or
downward movement of drillstring 7. The measurement
data stream from the downhole probe assembly is
transmitted acoustically through drillstring 7 and
received by microphone assembly 37. The electrical
output signal from microphone 37 is carried by wire 48
through rotary joint 49 and subsequently transmitted
in real time to an operating station on the surface
vessel. The reference to any prior art in this
specification is not, and should not be taken as, 460
an acknowledgment or any form of suggestion that that
prior art forms part of the common general knowledge
in Australia. Throughout the specification and the
claims which follow, unless the context requires
otherwise, the word "comprise", and variations such as
"comprises" or "comprising", will be understood to
imply the inclusion of a stated integer or step or
group of integers or steps but not the exclusion of
any other integer or step or group of integers or
steps.. Finally, it is to be understood that the
inventive concept in any of its aspects can be 470
incorporated in many different constructions so that
the generality of the preceding description is not to
be superseded by the particularity of the attached
drawings. Various alterations, modifications and/or
additions may be incorporated into the various
constructions and arrangements of parts without
departing from the spirit or ambit of the
invention.CLAIMS 1 A probe assembly suitable for use
with apparatus for use in the investigation and/or
analysis o1 an underwater floor of a body of water
such as for example a seabed, the apparatus including
a depth penetration device, and an underwater floor
testing tool, the probe assembly including a first
coupling for operatively connecting the probe assembly
to the depth penetration device and a second coupling
for operativety connecting the probe assembly to the
underwater floor testing tool, the probe assembly
further including a signal processing module for
processing information from the tool, a data
transmission module for the transmission of data from
the signal processing module, a power source for
operating the data transmission module and the signal
processing module and a switch module for selectively
connecting from the power source to the data
transmission module and signal processing module. 2 A
probe assembly according to claim 1 wherein the signal
processing module includes an electronics module for
processing signals from the tool into data and a data
logging module for storing the data. 3. A probe
assembly according to claim 1 or claim 2 wherein said
transmitter module includes an acoustic transmitter. 4
A probe assembly according to any one of claims 1 to 3
wherein the switch module is a remotely actuatable
device arranged to electrically connect and disconnect
the power source to the processing module and
transmitter module. 5. A probe assembly according to
any preceding claim further including a close range
wireless communications device. 6. A probe assembly
according to any preceding claim wherein the switch
module includes a magnetic responsive switching device
responsive to a magnetic field. 7. Apparatus for use
in the investigation and/or analysis of an underwater
floor of a body of water, the apparatus including a
depth penetration device, a floor testing tool and a
probe assembly according to any preceding claim, the
probe assembly being operatively connected to the
depth penetration device and the tool, theU2005/001766
15 apparatus further including a receiving microphone
. at an end of the depth penetrating device remote
from the probe assembly and .being acoustically
coupled thereto via the depth penetrating device. 8.
Apparatus according to claim 7 wherein the receiving
microphone is contained in a liquid-filled enclosure
which is pressure-equalised to the ambient water
pressure at fhe seafloor. 520 9. Apparatus accordingly
to claim 8 wherein the receiving microphone is further
enclosed in a drive unit associated with the depth
penetrating device. 10. A remotely aotivatable switch
device suitable for use'w th a probe assembly
according to any one of claims 1 to 6, the switch
device including a switch element arranged in a
electric circuit which includes two terminals, one
being connectable. to. the power source and the other
being connectable to the signal . processing module
and data processing-^rnodule, the switch element being
normally caused to adopt one of either a closed
position ip -which the circuit is 530 closed or an
open position in which the circuit is opened, the
switch being responsive to a magnetic field When in
the vicinity thereof to cause the switch to adopfcthe
open position. 11. A switch tievice according to claim
I U including a magnetically transparent housing, an
electrically insulated switch body disposed within the
housing, the switch element including a reed switch
which is movable between the open and closed
positions. 12. A switch device according to any
preceding claim wherein the magnetic field 540
comprises a magnet assembly mounted in the region of
the underwater floor. 


