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This invention relates to a method for the synthesis of
certain novel analogs of parathyroid hormone and parathyroid
hormone related peptide useful for the treatment of

10 osteoporosis.

Osteoporosis is the most common form of metabolic bone
disease and may be considered the symptomatic, fracture stage
of bone loss (osteopenia). Although osteoporosis may occur
secondary to a number of underlying diseases, 90% of all

15 cases appear to be idiopathic. Postmenopausal women are
particularly at risk for idiopathic osteoporosis (postmeno-
pausal or Type I osteoporosis). Another high risk group for
idiopathic osteoporosis is the elderly of either sex (senile
or Type II osteoporosis). Osteoporosis has also been related

20 to corticosteroid use, immobilization or extended bed rest,
alcoholism, diabetes, gonadotoxic chemotherapy,
hyperprolactinemia, anorexia nervosa, primary and secondary
amenorrhea, and oophorectomy.

In the various forms of osteoporosis, bone fractures,

25 which are the result of bone loss that has reached the point
of mechanical failure, frequently occur. Postmenopausal
osteoporosis is characterized by fractures of the wrist and
spine, while femoral neck fractures seem to be the dominant
feature of senile osteoporosis.

30 The mechanism by which bone is lost in osteoporotics is
believed to involve an imbalance in the process by which the
skeleton renews itself. This process has been termed bone
remodeling. It occurs in a series of discrete pockets of
activity. These pockets appear spontaneously within the bone

35 matrix on a given bone surface as a site of bone resorption.
Osteoclasts (bone dissolving or resorbing cells) are
responsible for the resorption of a portion of bone of
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to corticosteroid use, inmmobilization or extended bed rest, alcoholism
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of formation and bone resorption are in balance. However, in
osteoporotics an imbalance in the bone remodeling process
develops which results in bone being lost at a rate faster
10 than it is being made. Although this imbalance occurs to
some extent in most individuals as they age, it is much more
severe and occurs at a younger age in postmenopausal

osteoporotics or following oophorectomy.
Adachi, et al. in Seminars in Arthritis and Rheumatism,
15 22:6, 375-84 (June 1993) report that despite much conflicting
data regarding the pathophysiology of corticosteroid induced
osteoporosis, it is generally agreed that there is a relative
decrease in bone formation and a relative increase in bone
resorption. Bone 1loss with resulting fractures and
20 osteonecrosis is a frequent consequence of corticosteroid
therapy. There is evidence that bone loss occurs rapidly
within the first 6 to 12 months of corticosteroid therapy:
there also appears to be a close relationship between rate of
bone 1loss and corticosteroid dose. Men are equally
25 susceptible to the effects of corticosteroids. The estimated
incidence of fractures and osteonecrosis ranges from 30 to

50%.

There have been many attempts to treat osteoporosis with
the goal of either slowing further bone loss or, more
30 desirably, producing a net gain in bone mass. Certain
agents, such as estrogen and the bisphosphonates, appear to
slow further bone loss in osteoporotics. Agents which slow
bone loss, because of the different durations of bone
resorption and formation, may appear to increase bone mass

35 (on the order of 3 to 7%). However, this apparent increase
is limited in time, not progressive, and is due to a decrease
in "remodeling space." 1In addition, because of the close
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generally constant dinension. This resorption process is followed by the
appear ance of osteoblasts (bone formng cells) which then refill with new
bone the cavity left by the osteocl asts. In a healthy adult subject,
the rate at which osteoclasts and osteoblasts are formed is such that bone
formati on and bone resorption are in balance. However, in osteoporotics an
| mbal ance in the bone renodeling process devel ops which results in bone
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female rats.
Liu, et al. in J. Bone Miner. Res. §, 10, 1071-1080

15 (1991) have noted that ovariectomy of adult female rats
induced a 47% loss in the percentage of trabecular bone in
the proximal tibial metaphysis, accompanied by a significant
increase in the number of osteoblasts and trabecular
osteoclasts. Daily subcutaneous injections of hPTH(1-34)

20 completely reversed the loss of trabecular bone and resulted
in amounts of trabecular bone exceeding that of sham operated
controls. The number of osteoblasts increased and the number
of osteoclasts decreased.

Hock et al. in J. Bone Min. Res. 1, 1, 65-71 (1992) have

25 . reported that daily subcutaneous injections of hPTH(1-34) to
healthy adult male rats for 12 days increased trabecular and
cortical bone calcium and dry weight. Total bone mass,
trabecular bone volume, trabecular thickness and number, and
osteoblastic surfaces were increased.

30 The mammalian parathyroid hormones, e.g. human (hPTH),
bovine (bPTH), and porcine (pPTH), are single polypeptide
chains of 84 amino acid residues, with molecular weights of
approximately 9500. Biological activity is associated with
the N-terminal portion, with residues (1-34) apparently the

35 minimum required.
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desirably, producing a net gain in bone nass. Certain agents, such as
estrogen and t he bi sphosphonates, appear to slow further bone |loss in
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10
bPTH (1-34):
Ala Val Ser Glu Ile Gln Phe Met His Asn Leu Gly Lys His Leu
1 5 10 15
Ser Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gln Asp
15 20 25 30
Val His Asn Phe (SEQ ID NO:2);

pPPTH (1-34) :
Ser Val Ser Glu Ile Gln Leu Met His Asn Leu Gly Lys His Leu
20 i 5 10 15
Ser Ser Leu Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gln Asp
20 25 30
Val His Asn Phe (SEQ ID NO:3).

25 The primary function of PTH is to elicit the adaptive
changes that serve to maintain a constant concentration of
ca2t in the extracellular fluid. PTH acts on the kidneys to
increase tubular reabsorption of ca2t from the urine, as well
as stimulating the conversion of calcifediol to calcitriol,

30 which 1is responsible for absorption of ca?t from the
intestines. One prominent effect 1is to promote the
mobilization of Ca2t from bone. PTH acts on bone to increase
the rate of resorption of ca2t and phosphate. PTH stimulates
the rate of bone resorption by osteoclasts, increases the

35 rate of differentiation of mesenchymal cells to osteoclasts,
and prolongs the half life of these latter cells. With
prolonged action of PTH the number of bone forming
osteoblasts is also increased; thus, the rate of bone
turnover and remodeling is enhanced. However, individual

40 osteoblasts appear to be less active than normal.

Rosenblatt, et al. in U.S. Patent Nos. 4,423,037,
4,968,669 and 5,001,223 have disclosed PTH antagonists
obtained by the deletion of the N-terminal (1-6) amino acids
and the selective replacement of Phe’, Metsrla, and G1y12.
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84) or hPTH(1-34) increased whol e body cal ciumand ash wei ght of individual
bones in both normal and osteoporotic adult fenmale rats. Liu, et al.
inJ. Bone Mner. Res. 6, 10, 1071-1080 (1991) have noted that ovariectony
of adult fermale rats induced a 47%1o0ss in the percentage of trabecul ar
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resi dues (1- 34(21 apparent |y t heSni ni mum regui red. 0 15

- ln Asp Leu Arg Arg Arg Phe Phe Leu His His Leu Ile Ala Glu
20 25 30

Ile His Thr Ala (SEQ ID NO:4).
15

The sequence homology between hPTH and hPTHrp is largely
limited to the 13 N-terminal residues, 8 of which are
identical; only 1 of 10 amino acids in the (25-34) receptor
binding région of hPTH is conserved in hPTHrp. Conformational

20 similarity may underlie the common activity. Cohen, et al. in
J. Biol. Chem. 266, 3, 1997-2004 (1991) have suggested that
much of the sequence of PTH(1-34) and PTHrp(l1-34), in
particular regions (5-18) and (21-34), assumes an a-helical
configuration, while noting that there is some question

25 whether this configuration prevails for the carboxyl terminal
end under physiological conditions. Such a secondary
structure may be important for lipid interaction, receptor
interaction, and/or structural stabilization.

Analogs of PTH and of PTHrp with improved therapeutic

30 properties regarding the restoration of bone mass in
mammalian subjects, including those afflicted with
osteoporosis have already been disclosed in Internatio-nal
Patent Application Publication No. WO 94/01460.

35 It is an object of the present invention to provide an
improved method for the synthesis of a synthetic polypeptide
analog of parathyroid hormone (PTH) or parathyroid hormone
related peptide (PTHrP), or salt thereof, in which amino acid
residues (22-31) form an amphipathic ¢-helix, said residues

- 5 -

This Sheet Has Been Re’placed



The N-term nal segment of human PTH differs fromthe N-term nal segnent of
t he bovi ne and porci ne hornones by only three and two am no aci d residues,
respectively: hPTH(1-34): Ser Val Ser Au lle @n Leu Met His Asn Leu Gy

Lys His Leu 1 5 - 10 15 Asn

Ser Mt Qu Arg Val Gu Trp Leu Arg Lys Lys Leu @ n Asp 20

25 30 Val His Asn Phe (SEQ ID NGO 1); bPTH(1-34): Ala Val

Ser Au Ile A (2Ph3lMeseliestadn firom ASEQ yED HN@SteB51 86, 26, 27, 88, 29,

%;On Asp and 30) §&1c§eraeéﬁ6d %dhp&r&e\éalaﬁ thddgerdehtAyd s?!ﬁh'ééiﬁhgﬁ
i

Asn Phe (SEQ | PXRERD§Or pprheéesi)ragssptva|ofsefrh%; RolyRer¥ide o LY SOAUE iRD,
Leu Gy Lys H &rlLgglid phase technifues, b) conden31nglgaid fragments with

15 Ser §er Leu G %%e¥mto or&FEﬁgudAégrexs %ﬁ%ﬂé%{fge préhuct, and c¢)
removing amino acid protecting groups.

In one embodiment this invention provides such an
improved method comprising a) independently synthesizing
precursor peptide fragments of the polypeptide on resin

10 supports, b) cleaving the fragments of the polypeptide from
their respective resin supports, c¢) sequentially condensing
said fragments to form the desired polypeptide product, and
d) removing amino acid protecting groups.

In a preferred embodiment all but the C-terminal

15 fragment of the polypeptide are cleaved from their respective
resin supports, c) said fragments are sequentially condensed
with the resin bound C-terminal fragment to form the desired
polypeptide product, d) the amino acid protecting groups are
removed and the polypeptide product is cleaved from the resin

20 support. '

In a preferred embodiment the process is practiced with
three precursor peptide fragments: an N-terminus fragment, a

middle fragment, and a C-terminus fragment. In a more
preferred embodiment, the fragments have a glutamic acid,
25 glycine, or leucine residue at their C-termini when

consistent with the seqguence of the desired final
polypeptide. 1In a most preferred embodiment the polypeptide
product is prepared from three precursor peptide fragments,
N-terminal, middle, and C-terminal, in which the N-terminal

30 fragment has a Gly as its C-terminus, the middle peptide
fragment has a Leu as its C-terminus, and the C-terminal
fragment has a Leu as its N-terminus. In an alternative
embodiment, the middle peptide fragment has a C-terminal Glu
and the C-terminal fragment has an N-terminal Leu.

35 Furthermore it is an object of the present invention to
provide a process for the preparation of a pharmaceutical
composition characterized therein that a process as described

" i \lﬂiif ]
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Val H's Asn Phe (SEQ ID NO 3). The primary function of PTHis to
elicit the adaptive changes that serve to maintain a constant concentration
of Ca[err] in the extracellular fluid. PTH acts on the kidneys to increase
t ubul ar reabsorption of Ca2+ fromthe urine, as well as stinulating the
conversion of calcifediol to calcitriol, which is responsible for
absorption of Ca2+ fromthe intestines. One promnent effect Is
promote the mRAVE zfOronthBe @EeP3Fabionnet PRH BREMs Oh BIMIR oaPﬁéPgas%s

the rate of resddted #id Caherpimansd phrasphanl gl dvddindatns zhmedabﬂtmf
bone resorption by osteoclasts, increases,the rate of diff entla lggves
’

mesenchymal cé1S t 8Tos TS asPRATMACTYBLE6AJL ¥ he? AGPPHAREE of @
| atter cells. spéﬂiﬁicamngngedchctacnprﬁcEEbltﬂernuuher pfeparationniof a

osteoblasts ig lﬁ#ancegﬁﬁﬁgaqum%%git B fo t% ?%%gpaﬂﬁn8¥egs@ggP8rgsis,

renodeling is SUs appear
| ess active tespariaidly fractungsbﬁgnapg et aI in US. Patent Nos.

4,423,037, 4,968, 66fhe Ak~ SafltRAGe-TEMEr dassfeefaltié’ﬁﬁ £6+ 2gRBI $heious
obt ai ned by t he deletlon of the N—tern1nalwén@‘9an1no acids and the

sel ective replGRERMAYFLantdde bases #pd 2 (ds) are as recommended in
Pure Appl. Chem. 31, 639-645 (1972) and 40, 277-290 (1974)

10 and the IUPAC-IUB Biochemical Nomenclature Commission and
comply with 37 CFR §1.822 (55 FR 18245, May 1, 1990). The
one~ and three~letter abbreviations are as follows:

Amino Acid Three-letter One-letter
15 : Symbol Symbol
Alanine Ala A
Arginine Arg R
Asparagine Asn N
20 Aspartic Acid Asp D
Asn + Asp Asx B
Cysteine Cys Cc
Glutamine Gln Q
Glutamic Acid Glu E
25 Gln + Glu Glx Z
Glycine Gly G
Histidine His H
Isoleucine Ile I
Leucine Leu L
30 Lysine Lys K
Methionine Met M
Phenylalanine Phe F
Proline Pro P
Serine Ser S
35 Threonine Thr T
Tryptophan Trp W
Tyrosine Tyr Y
Valine Val v
Other amino acid Xaa X
40
The abbreviations represent L-amino acids unless otherwise
designated as D- or D,L-. Certain amino acids, both natural
and non-natural, are ‘achiral, e.g. glycine. All peptide
sequences are presented with the N-terminal amino acid on the
45 left and the C-terminal amino acid on the right.
is Sheet Has Been Replaced -7 -
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Tyr34-NH2 reportedly increased the activity and stability of these
conpounds. Par at hyroi d hornone-rel ated peptide (PTHrp), a 140+ am no
acid protein, and fragnments thereof, reproduce the nmmjor biological actions
of PTH. PTHrp is elaborated by a nunber of human and ani mal tunors and
other tissues and may play a role in hypercal cemi a of malignancy. The
sequence of hPTHrp (1-34) is as follows: Ala Val Ser Au Hs An Leu Leu
Hs Asp Lys Ay LysFeethpre abbreviations sfor other aminggpacids and

15 G n Asp LeledNpgbulids AsedHer2ie hed;His Hs Leu Ile Ala Qu
20 KSer homoé’&idee Hs Thr Ala (SEQ I D NO 4).

The sequence honol agyebrigveen hPTHhemeséid Racktdn@ gely limted to the 13
N-term%al residuesylé of which armoxDewdireal ; only 1 of 10 amino acids in

th 25-34 t [ TH PTH

Coﬁf E)r mat i Z)n;IeCSPmO'I‘ $ 9°2§§ gg:}glyl |% F%) $ r’r’f'llg'ggég?l w?ﬁgl%%he;#o gtTHaI or
inJ. Biol. Cﬁu‘ﬁrﬁmre&arsgga aoe:bl@mr)ldeam@mateelquhmcermompnisn.hg
sequence of PTi{ s]saé'ﬂaﬁefl Ca Pi 1?&49%1@&.&@6‘6,‘.']&#1@6 £8£la9“ﬁo&§alﬁ ?&'ﬁ or

(21-34), assunes an a- con ration
sone question RABERer WRACR,coRPHEYLEi oR LA CAFH | & férintiﬁércamﬂe%ghFﬁél

end ungler physéobegseal eradidriitated PrRhord PEREANGAEd not be fully
homologous with PTH or PTHrp to elicit a similar
physiological response. PTH(1-34) and PTHrp(1-34) are

preferred, but not exclusive, representatives of this group.
"Amphipathic O-helix" refers to the secondary structure

15 exhibited by certain polypeptides in which the amino acids
assume an O-helical configuration having opposing polar and

nonpolar faces oriented along the long axis of the helix.
The possibility of d-helical structure in the polypeptide of
interest may be explored to some extent by the construction
20 of a "Schiffer-Edmundson wheel" [M. Schiffer and A. B.
Edmundson, Biophys. J. 1, 121 (1967)], of the appropriate
pitch and noting the segregation of the hydrophilic and
lipophilic residues on opposite faces of the cylinder
circumscribing the helix. Alternatively, empirical evidence,

25 such as circular dichroism or x-ray diffraction data, may be
available indicating the presence of an OG-helical region in a

given polypeptide. An ideal oa-helix has 3.6 amino acid
residues per turn with adjacent side chains separated by 100°
of arc. Eisenberg et al. in Nature 299, 371-374 (1982) and
30 Proc. Nat. Acad. Sci. USA 81, 140-144 (1984) have combined a
hydrophobicity scale with the helical wheel to quantify the
concept of amphipathic helices. The mean hydrophobic moment
is defined as the vector sum of the hydrophobicities of the
component amino acids making up the helix. The following
35 hydrophobicities for the amino acids are those reported by

Eisenberg (1984) as the "consensus" scale:
Ile 0.73; Phe 0.61; Val 0.54; Leu 0.53; Trp 0.37;
Met 0.26 Ala 0.25; Gly 0.16; Cys 0.04; Tyr 0.02;
Pro -0.07; Thr -0.18; Ser -0.26; His -0.40; Glu -0.62;

-8 -
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structure may be inportant for lipid interaction, receptor interaction,
and/ or structural stabilization. Anal ogs of PTH and of PTHrp with

i nproved therapeutic properties regarding the restoration of bone nass in
manmal i an subj ects, including those afflicted with osteoporosis have

al ready been disclosed in Internatio-nal Patent Application Publication No.
WO 94/ 01460. It is an object of the present invention to provide an
i nproved met hod f orAsrhe-Os\odt;h&dins ~0f. 68; sksp hed i T2 pdlyperpt i iy g od .Of6.

parat hyroi d hor nonernd Fjdrdsphdi¥ic@inibiedit] o], v T4l Al dch PaRthélEis AV g

or salt thereof, in which anmino acid residues (22-31) form an anphi pathic
[err]-helix, Saifd residnes per turn (or a 100° arc ( = 360°/3. etween

(22.31) sel e_ctsqqaef;cmgéw hByNGE c8BenfbyedOrrdify 29, 29, and 30), whi ch

met ho onprises a), in pen§$ A thest gi ng egur eny i Liagnen S
of the 5;ac)ol ypeptide,p‘*by ol(u %“%‘P%ggl ?g k)ha'ge(t C chégég?eﬁ )g%n €hsi ng

sai d fragment wheineh Hy is the hydrophobicity value of the NtR amino acid

and the sums are taken over the N amino acids in the sequence

with periodicity 0=100". The hydrophobic moment may be

expressed as the mean hydrophobic moment per residue by

10 dividing By by N to obtain <pyg>. A value of <py> at 100"

20° of about 0.20 or greater is suggestive of amphipathic
helix formation. The <> values at 100° for hPTHrp (22-31)
and hPTH (22-31) are 0.19 and 0.37, respectively.
Cornett, et al., in J. Mol. Biol., 195, 659-685 (1987)
15 have further extended the study of amphiphathic O-~helices by
introducing the "amphipathic index"™ as a predictor of
amphipathicity. They concluded that approximately half of
all known a-helices are amphipathic, and that the dominant
frequency is 97.5° rather than 100°, with the number of
20 residues per turn being closer to 3.7 than 3.6. While such
refinements are scientifically interesting, the basic
approach of Eisenberg, et al. is sufficient to classify a
given sequence as amphipathic, particularly when one is
designing a sequence ab initio to form an amphipathic
25 a-helix.
A substitute amphipathic O-helical amino acid sequence
may lack homology with the sequence of a given segment of a
naturally occurring polypeptide but elicits a similar
secondary structure, i. e. an @-helix having opposing polar
30 and nonpolar faces, in the physiological environment.
Replacement of the naturally occurring amino acid sequence
with an alternative sequence may beneficially affect the
physiological activity, stability, or other properties of the
altered parent polypeptide. Guidance as to the design and
35 selection of such sequences is provided in J. L. Krstenansky,
et al., FEBS Letters 242, 2, 409-413 (1989), and J. P.
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each other to formthe desired pol ypeptide product, and c) renovi ng am no
acid protecting groups. I n one enbodi nent this invention provides such
an i nproved net hod conprising a) independently synthesizing precursor

pepti de fragnments of the pol ypeptide on resin supports, b) cleaving the
fragments of tSegnqedt,pert iak. f Pootéebnse Sézpeturee Fegiatismppand, Gedetics
sequentially ryygryﬂx;éyyg@)fgﬁgﬂgngghégsforn1the desired pol ypeptide
product, and g? removing amno acid protecting groups. In a preferred
embodi ment al | but thecenvepienhl methgdefionfdeterpmmingpifde fequence ciis

fromtheir re%m%¥1d%éﬂ3¥yfhﬁ%ﬁ%?ﬁéﬁ&ccﬁosﬁédaf%%Qﬁ%ﬁééEﬁf*éﬁiweﬂﬁbéhiion
condensed wt he resin bound C-term nal fragnent, o formthe desired

pol ypepti de prAdtuEP, <Aleniatdi fdeicPg2pr AETRRPRE Guemsnt « e ASy lf Edied
t he pol ypepti dbpreoducttfi thad epeskl meam hbﬁaeheSIp’e:sut‘-)@s)idue at Joo-a 20'

i agmonts: - an SR aPnUEoBREo B0, i  Yhe BnbteREe FLTCSPRRS 48

fragment . I ramhmae‘-lp-rcemlﬁ@d ae#bédl aeaequence fofiditekr sirwend iongl ut ami ¢
acid, glycine, or lgyc L&fhétmém'ﬁy F S 1 d(&ﬁéh&oé'éfsi:éélidﬂ‘étﬁt
t he sequence of the de5|re fihal pol In a nost erred

Yy
enbodilent t he Yl yFeFt i 48EBr ctRicNOiss g?gpar’@d‘ f Forfdthr eésprGEEtF§&Ptﬁé’pt¢§Ie
fragnents, N-tgy1low: mddle, and C—tern1na| in which the N-term nal

fragment has a Gly |ts e”q&{tiérll ti has a
Leu as its C—tern1nq§ erma al

as a Leu as_I
N-t erm nus. In an Itern ve enbodi e peptide fr nt has

a Ctefgrinal Gu and the C £rmnal frag@@nt has _ahl t er m nal Lgpso
E -.62 300 .34 -.31
K -1.1 400 -.70 -.85
L .53 500 .34 -.41
L .53 600 -.46 -.27
20 E -.62 700 .21 -.58
K -1.1 800 -1.08 -.19
L .53 900 -0 =.53
3¥=0.81 ¥=-4.43
25 pg = [(0.81)2 + (-4.43)2]_ = 4.50

< pg > = 4.50/10 = 0.45

For this sequence, the mean peak hydrophobic moment
occurs at 92° and has a value of 0.48.

30 In one aspect, this invention provides processes for the
synthesis of PTH, PTHrP, and the physiologically active
analogs of PTH and PTHrp, or salts therecf, in which amino
acid residues (22-31) form an amphipathic a-helix, the

sequence of said residues (22-31) selected from:
35 a) Xaal Xaa2 Leu Xaa? Xaa® Leu Xaa? Xaa® Xaa9 XaalO wherein

Xaal and xaa? are independently Glu, Glu(OCH3), His, or Phe;
Xaa2 is Leu or Phe;
Xaad is Lys or His;
40 Xaa’? and XaalQ are independently Leu or Ile;
Xaa® is Ala, Arg, or Glu; and
Xaad is Lys or Glu (SEQ ID NO: 85);
preferably Glu Leu Leu Glu Lys Leu Leu Xaa Lys Leu wherein
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Furthernore it is an object of the present invention to provide a process
for the preparation of a pharnaceutical conposition characterized therein
that a process as descri bed 7
above for the preparation of a PTM or PTMP analog is effected and
the PTM or PTHrP anal og obtained is m xed with one or nore pharnmaceutically
acceptabl e additives, specifically such a process for the preparation of a
pharmaceutical conposition for the treatnment of osteoporosis, especially
fracture heal ¥ag. is GluTps BKE- (IR IHMNQRA&it er abbreviations for the
various conmon nucl otids bases apd am no acids arge as recommended in Pure
Appl . Chem 3b) ¥eele¥sa’ hewoXaahdauy LewLen@aa®|dre) Lewd wheselopaC: | UB
Bi oche cal None clatureagonnission and conply with 37 CFR 1.822 (55 FR
18245, May 1, X§930)andrﬁf@ n@rerihdependendilive Glabbr@ AGHg)s dtismasor Phe;
fol |l ows: Xaal isAeOoACPHe; Three-letter One-letter

Xaa8 is Glu or Lys (SEQ ID NO:86);

preferably, Glu Leu Leu Glu Arg Leu Leu Xaa Arg Leu wherein

10

Xaa is Glu or Lys (SEQ ID NO:27);

¢) Ala Leu Ala Glu Ala Leu Ala Glu Ala Leu (SEQ ID NO:28):;
15 d) Ser lLeu Leu Ser Ser Leu Leu Ser Ser Leu (SEQ ID NO:29);

e) Ala Phe Tyr Asp Lys Val Ala Glu Lys Leu (SEQ ID NO:30).

In another aspect, this invention provides processes for
20 the synthesis of PTH, PTHrP, and the physiologically active

analogs of PTH and PTHrp, or salts thereof, of the formula:
Xaal Xaa2 Xaa3 Xaa? Xaa® Xaa® Xaa? Leu His Asp Xaall Gly
Xaal3 Ser Ile Gln Asp Leu Xaal® Xaa20 Xaa2l Xaa22-31 xa532
Xaa33 Xaa34 Xaa35 xaa36 xaa37 xaa38 Term, wherein:

25 Xaal is absent or is Ala;
Xaa2 is absent or is Val;
Xaa3 is absent or is Ser;
Xaa? is absent or is Glu or Glu(OCH3);
Xaad is absent or is His or Ala;

30 Xaa® is absent or is Giln;
Xaa’ is absent or is Leu;
Xaall is Lys, Arg, or Leu;
Xaal3 is Lys, Arg, Tyr, Cys, Leu, Cys(CH2CONH(CH2)2oNH
(biotinyl) ), Lys(7-dimethylamino-2-oxo-2H-l-benxopyran-—4-

35 acetyl), or Lys(dihydrocinnamoyl);
Xaa20 is Arg or Leu;
Xaal? and Xaa?l are independently Lys, Ala, or Arg;
Xaa22-31 jg selected from (SEQ ID NOS:26, 27, 28, 29, or 30);
Xaa32 is His, Pro, or Lys;

40 Xaa33 is absent, or is Pro, Thr, Glu, or Ala;

Xaa34 is absent, or is Pro, Arg, Met, Ala, hSer, hSer
lactone, Tyr, or Leu;

Xaa35 is absent or is Pro, Glu, Ser, Ala, or Gly;
Xaa36 is absent or is Ala, Arg, or Ile;
45 Xaa37 is absent or is Arg, Trp, or 3-(-2-naphthyl)-L-alanine;

Xaa38 is absent or is Ala or hSer or Xaa38-42 js Thr Arg Ser
Ala Trp:;
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Synbol Synbol Al ani ne Al a A

Ar gi ni ne Arg R Aspar agi ne Asn N
Aspartic Acid Asp D Asn + Asp As X B
Cystei ne Cys C G ut am ne G@n Q
Qutamc Acid Qu E Gn + du A x Z
d yci ne Ay . G Hi sti di ne H s H
| sol euci ne and dlerm is OR or| NRy where e¢agiciRicls independently H, (Cqi-|
Lysi ne C4)yalkyl or phenil (C1-C4)alkylihi andnethe pisrmaceuticallyM
Phenyl al ani ne addeptable salts thereof. Proline Pro P
Seri ne Ser S Thr eoni ne Thr T
Tr ypt ophan Trp r Y
Valinegp va In vet anoth%¥ aspect th%% 9§baﬁ$%%naén§¥§ggs processes,

The abbrevi at ¥ ther s¥ehhepigniofo Padivpentiides anlegsyiee teei physdalagin

or D L-. Cert@am?ma&%ia;@ deruhebbeatnbimdl&ndneerrpaiusal), aae aMuwrl in
e.g. glycine Jx¥¥|de sequences are presented with the N-term nal

amno acid on ¥ 11 13
Ala Val Ser Glu Xaa® Gln Leu Leu His Asp Xaa Gly Xaa Ser

10 Ile Gln Asp Leu Xaal® Arg Xaa2l Xaa22-31 xaa32 xaa33 xaa34
Term, wherein:
Xaad is His or Ala;
Xaall and Xaal3 are independently Lys, Arg, or Leu;
Xaal® and Xaa?l are independently Ala or Arg;
15 Xaa22-31 js selected from:
a) Glu Leu Leu Glu Lys Leu Leu Xaa Lys Leu wherein

Xaa is Glu or Arg (SEQ ID NO:26);
b) Glu Leu Leu Glu Arg Leu Leu Xaa Arg Leu wherein

20 _
Xaa is Glu or Lys (SEQ ID NO:27);
c) Ala Leu Ala Glu Ala Leu Ala Glu Ala Leu (SEQ ID NO:28);
d) Ser Leu Leu Ser Ser Leu Leu Ser Ser Leu (SEQ ID NO:29):;
25

e) Ala Phe Tyr Asp Lys Val Ala Glu Lys Leu (SEQ ID NO:30);

Xaa32 is His or Lys;
Xaa33 is Thr, Glu, or Ala;
30 Xaa34 is Ala, hSer, Tyr, or Leu;
and Term is Gly Arg Arg, lactone, OH or NRy, where each R is

H or (C1-C4) alkyl; and their pharmaceutically acceptable
salts. (Formula I)

35 A more specific aspect of the invention includes the
synthesis of those polypeptides of Formula (I) wherein Xaa22-
31 is (SEQ ID NO:26), for which <jy> at 100° exceeds 0.45. A
still more specific aspect of the invention includes those
Formula (I) polypeptides wherein Xaa22-31 js (SEQ ID NO:26);

40 Xaall and Xaal3 are both Lys; and Xaal? and Xaa2l are both
Arg. Representative polypeptides which may be prepared by the
processes disclosed herein include, but are not limited to:
Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile

45 Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Arg Lys

Leu His Thr Ala OH (SEQ ID NO:5);
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|l eft and the CGtermnal amno acid on the right.

8 Furt her abbreviations for other am no acids and conpounds used
herein are: hSer honoseri ne hSer| ac honoseri ne

| act one Nl e nor | euci ne "Physi ol ogically active truncated
anal og of PTH or PTHrp" refers to a polypeptide having a sequence
conprising less than the full conplenent of am no acids found in PTH or
PTHrp whi ch, however, elicits a simlar physiological response. The
truncated PTH or PTHrp need not be fully honol ogous with PTH or PTHrp to
elicit a sinmlatapgdiSgofaliis &podey LeuPHlis1A8n) Lyanelymp‘éqr e
are preferred, but not exclusive, representatives of this gro

" Anphi pht hi ¢ [ 64R] AsR| beu Axg Arg AFg P@-“sé@b‘n&&?‘y%?rﬁ%?u?%u E?‘ﬁl%hf Dy

certain pol ypeptides in which (;IPG(S ”6 5 %%'%?,

10 Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile

Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys

Leu His Thr Ala NHp (SEQ ID NO:7);

15

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile

Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys

20

Leu His Thr hSer NHy (SEQ ID NO:8):

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile

25

30

35

Gln

Leu

Ala
Gln

Leu

Ala

Asp

His

val
Asp

His

val

Leu

Thr

Ser
Leu

Thr

Ser

Arg Arg

hSerlac

Glu His

Arg Arg

Ala Gly

Glu

Arg Glu

(SEQ ID

Gln Leu
Arg Glu

Arg Arg

Gln Leu

Leu Leu

NO:9);

Leu His
Leu Leu

OH (SEQ

Leu His

Glu Lys

Asp Lys

Glu Lys

Leu

Gly

Leu

ID NO:10);

Leu

Lys

Leu

Asp Lys Gly Lys

.Glu Lys

Ser Ile

Glu Lys

and

Ser Ile

40 Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys

Leu Lys Glu Leu NH; (SEQ ID NO:11).

Another aspect of this invention includes the synthesis
of those polypeptides of Formula (I) wherein Xaa22-31 jg (SEQ
ID NO:26); Xaall and Xaal3 are both Lys; and one of Xaal9 and
Xaa2l is Arg and the other is Ala. Representative poly-
peptides of this subgenus which may be prepared by the
processes disclosed herein include, but are not limited to:

45

50
Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
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assunme an a-helical configuration having opposi ng polar and nonpol ar faces
oriented along the long axis of the helix. The possibility of a-helical
structure in the pol ypeptide of interest may be explored to sonme extent by
t he construction of a "Schiffer-Ednundson wheel” [M Schiffer and A B.
Ednmundson, Biophys. J. 7, 121 (1967)], of the appropriate pitch and noting
the segregation of the hydrophilic and |ipophilic residues on opposite
faces of the cylinder circunscribing the helix. Alternatively, enpirical
evi dence, sucl6lis Asipr deuaPldi angoRrseh Sluxlenylen (Gludiyoieaileu Gdp Bys
avai | abl e indicating the presence of an a-helical region in a given

pol ypeptide. Lean BigeFhraAda NH2n4SEQ EDNPHL2hc@RA resi dues per turn with
adj acert si de chains separated by 100 of arc. Eisenberg et al. in Nature
299, 371-374 (1982) .and Proc. Nat. Acad. Sci. USA 81, 140-144 &%98i% have
conbi ned a hydMHép@di Sefy CdgafidsyfiR LRY hepi Eis ApRve Flyudns Spn Hde

fﬁQ"Sgﬁﬁﬁ uriist Rah, T s B AR BT LPHCLER NGBS dfth 'Sk ¥ R ng

up th el ix. The fqhl ow.ng dr (o] INI NN} for the am no acids are
t hose reporte&‘%‘ilqﬁssgjﬁlfe\#d‘g( I’gé@‘gg@ ?hehbcggéénsus" scal e: Ile 0.73;
Phe 0.61; Val 0.54; Leu 0.53; Trp 0. 37, Met 0.26 Ala 0.25; dy 0.16;

Cys 0.04; Tyr 0.02;In anottex -dspect THhiis OidBentShon - Dn@budées sthé. d9nthbais
-0.62; of those polypeptides of Formula (I) wherein Xaa22-31 is (SEQ
15 ID NO:26); one of Xaall and Xaal3 is Leu and the other is
Lys; and Xaal? and Xaa2l are both Arg. Representative poly-
peptides of this subgenus which may be prepared Dby the

processes of this invention include, but are not limited to:

20 Ala Val Ser Glu Ala Gln Leu Leu His Asp Leu Gly Lys Ser Ile
Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys

Leu His Ala Leu OH (SEQ ID NO:14).
25 '

In another aspect this invention includes the synthesis

of those polypeptides of Formula (I) wherein Xaa22-31 is (SEQ

ID NO:27), for which <ug> at 100° exceeds 0.50. A further

aspect of this invention includes the synthesis of those

30 Formula (I) polypeptides wherein Xaa22-31 ig (SEQ ID NO:27);

Xaall and Xaal3 are both Lys or both Arg; and Xaal? and Xaa2l

are both Arg. Representative polypeptides of this subgenus

which may be prepared by the processes of this invention
include, but are not limited to:

3 ~Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg
40 Leu His Thr Ala OH (SEQ ID NO:15);
Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile
45 Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg

Leu His Thr Ala OH (SEQ ID NO:16);
Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile
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Asn -0.64; Gn -0.69; Asp -0.72; Lys -1.10; Arg -1.76. The hydr ophobi c
nmonment, [err]H, for an ideal [err]-helix having 3.6 residues per turn (or a
100 arc ( = 360[err]/3.6) between side chains), may be cal cul ated from
[err] where Herr] is the hydrophobicity value of the Nth am no acid and
the suns are taken over the N amno acids in the sequence with periodicity
[err]=100[err]. The hydrophobi ¢ nonment nay be expressed as the nean

hydr ophobi ¢ nonment per residue by dividing [err]H by Nto obtain <[err]>.
A val ue of <[ &4 ASR Leg ArgeAry 20Pcfly g?“a%%‘ﬁth? AFDried S lyss Arg

suggestive of _anphi pat iciagli f 6&&'0ﬁ _gye.<[err]> val ues at 100 for

hPTHr p 22-31)L%E&i‘rﬁ3ﬂ;fr( a3 égé 0.}39 Qn87b7 37, respectively.

Cbrnetté et al., inJ. Ml. Biol., 195, 659-685 (1987) have further

extended the study of anphiphathic [err]-helices by introducing the

" anphi pat Pl ;: i gn;:ax'lp @IOflpmeE ms@aﬂtm(#hmptnmh? t%ﬁﬂﬁ@zz&;lb?f;?dﬁbeshat

approxi nat el y '

dom nant frequenc o?gp .% ?gﬁ%g? théﬁﬁ%iﬁ gf% gggggg bﬁ% nugber of(éﬁﬁ.ID
et T 'REE (P> 2EniH03. 85 2bRPFeOsh2n REPERERBRRLIVE

resi dues per t

are st entifiﬁ@iir?(epim% eski Riids ibgdiifd CwibDel ORsd Bk Erhaid bt tak.

sosurticrent Lo Classl g 1,8V S0 200480 na0. 300 HRR L& nd LEHSH 0.

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile

when one is

15 Gln Asp Leu Arg Arg Arg Ala Leu Ala Glu Ala Leu Ala Glu Ala

Leu His Thr Ala NHy (SEQ ID NO:20).

In another aspect this invention includes the synthesis

20 of polypeptides of Formula (I) wherein Xaa22-31 jig (SEQ ID
NO:29), for which <ug> at 100° is about 0.28. Representative

polypeptides of this subgenus which may be prepared by the
processes of this invention include, but are not limited to:

25 Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
Gln Asp Leu Arg Arg Arg Ser Leu Leu Ser Ser Leu Leu Ser Ser

Leu His Thr Ala NH2 (SEQ ID NO:21).
30

In another aspect this invention includes the synthesis
of polypeptides of Formula (I) wherein Xaa22-31 is (SEQ ID
NO:30), for which <pp> at 100° is about 0.29. Representative

35 polypeptides of this subgenus which may be synthesized by the
processes of this invention include, but are not limited to:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
40 Gln Asp Leu Arg Arg Arg Ala Phe Tyr Asp Lys Val Ala Glu Lys

Leu His Thr Ala NHy (SEQ ID NO:22).

Still another aspect of this invention includes the
45 synthesis of polypeptide analogs of the physiologically

- 15 -
This Sheet Has Been Replaced

(T




designing a sequence ab initio to form an anphi pathic a-helix. A
substitute anphipathic [err]-helical am no acid sequence may | ack honvol ogy
wi th the sequence of a given segnment of a naturally occurring pol ypeptide
but elicits a simlar secondary structure, i. e. an [err]-helix having
opposi ng polar and nonpol ar faces, in the physiol ogi cal environnent.

Repl acenent of the naturally occurring am no acid sequence with an

al ternati ve segoebee hayolbmyefdof i bHTH/(12{349Gt alshehphypsial Bgrmalaa¢IIvity,
stability, or other properties of the altered parent polypeptide. Guidance
as to the desigaadndadelseat igmu of 16uGhnsrge@nonad Hiy wsnlelet nGly Lys His

Krstenansky, eiedl xaaREBSdLt£d®8 244ald, adg0xab2 Y JARHB3-IMduds Rsn Xaa34
10 Ssgrest, Tetmpl wn&F&iei Nns: Structure, Function, and Genetics 8,103-117
(1990) anong oxfglsis ser o Aryweni ent nethod for deternlnlng if a

sequence IS ya27 ig Leu or Phe;

Xaa® is Met or Nle;
Xaal6é is Asn or Ser;

10 Xaal8 is Leu, Met, or Nle;
Xaal? is Glu or Arg;
Xaa?l is val or Arg;
Xaa22-31 js selected from (SEQ ID NO:26, 27, 28, 29, and 30);
Xaa34 is Phe or Tyr;

15 Term is OH or NRp, where each R is H or (Cj-C4)alkyl; and the
pharmaceutically acceptable salts thereof.

Representative polypeptides which may be synthesized by the

processes of this invention include, but are not limited to:
20

Ala Val Ser Glu Ile Gln Phe Nle His Asn Leu Gly Lys His Leu

Ser Ser Nle Glu Arg Val Glu Leu Leu Glu Lys Leu Leu Glu Lys

25 Leu His Asn Tyr NHp (SEQ ID NO:23) and

Ala Val Ser Glu Ile Gln Phe Nle His Asn Leu Gly Lys His Leu
30 Ser Ser Nle Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys

Leu His Asn Tyr NHy (SEQ ID NO:24).

In still another aspect of this invention, processes for

the synthesis of analogs of PTH and PTHrP having less than 34

35 amino acids are provided. These compounds are of general
formula:

Ala Val Ser Glu Xaa® Gln Leu Leu His Asp Xaall Gly Xaal3 ser

Ile Gln Asp Leu Xaal9 Arg Xaa?l Xaa22-31 Xaa32 xaa33 xaa34
40 Term,

Representative polypeptides which may be prepared by the
processes of this invention include, but are not limited to:
45 Compound 41: AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHP~NH>

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
1 5 10 15
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sufficiently anphipathic to be a sequence of this invention is to calcul ate

t he mean hydrophobic nmonent, as defined above. |f the peak nean nonent per
resi due at 100[err] 20[err] exceeds about 0.20, then the sequence wl |
form an anphi pathic helix and is a sequence of this invention. For
exanpl e, the nmean hydrophobi c nonent per residue at 100 for (SEQ ID NO
26), Xaa = @u, 1is calculated as follows: A A [err] (N-1)
Hsin [err] (N-Gln AbpcCheu[Rrg |Xf§ Brg Glu Eeu Len6Blu Lys Leu(Leu Glu Lys O
-.62 L .53 120 .52 25 -. 17 L 30.53
200 .. 18Leu His Pro NH50(SEQ IDENO: 55)62 300 .34
-.31 K -1.1 400 .70 -.85 L .53
500 5 . 3Compound 42: - AMSEHQLLHD KGKS,IQBLRR RELLEKBDBK LP-NH3 . 46
-. 27 E Alab6%al Ser Glu7/Wis Gln Leu .I2h His Asp Lys. 8By Lys Ser Ild.1
800 -1.081 -.195 L .53 10 900 150
.53 Gln Asp Leu Arg Arg Arg Glu [lew Le@ §lu Lys Leu LeurGiu/lLys
[err] For this sequenc2Q the nean peak hy@Bophobi ¢ nonent occ3®s at

92[ err kOand ha®eu PxpulHpf (BEQSID NO:56)n one aspect, this invention |
provi des processes for the synthesis of PTH, PTH P, and the physiologically

active anal ogs of PHeandxFihRy 2¢t3dhhs &E§&90£ppkecwak%h 8aR0 numerous
permutations of the polypeptide analogs may be synthesized
which will possess the desirable attributes of those
15 described herein provided that an amino acid sequence having
a mean hydrophobic moment per residue at 100° * 20° greater

than about 0.20 is inserted at positions (22-31).
The polypeptide fragments of the instant invention may
be synthesized by methods such as those set forth by G.
20 Barany, R.B. Merrifield in The Peptides, E. Gross and J.
Meienhofer eds., Academic Press, New York (1979), Vol. 2, pp.
1-284; J.M. Stewart and J.D. Young, Solid Phase Peptide
Synthesis, 2nd ed., Pierce Chemical Co., Rockford, Illinois
(1984) and J. Meienhofer, Hormonal Proteins and Peptides,
25 Vol. 2, Academic Press, New York, (1973) for solid phase
synthesis and E. Schroder and K. Lubke, The Peptides, Vol. 1,
Academic Press, New York, (1965) for solution synthesis. In
general, these methods involve the sequential addition of
protected amino acids to a growing peptide chain. Normally,
30 either the amino or carboxyl group of the first amino acid
and any reactive side chain group are protected. This
protected amino acid is then either attached to an inert
solid support, or utilized in solution, and the next amino
acid in the sequence, also suitably protected, is added under
35 conditions amenable to formation of the amide linkage. After
all the desired amino acids have been linked in the proper
sequence, protecting groups and any solid support are removed
to afford the crude polypeptide. The polypeptide is desalted
and purified, preferably chromatographically, to yield the

40 final product.
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acid residues (22-31) forman anphipathic [err]-helix, the sequence of
said residues (22-31) selected from a) Xaa[err] Xaa[err] Leu Xaa[err]
Xaa[err] Leu Xaa7 Xaa8 Xaa9 XaalO wherein Xaa[err] and Xaa[err] are

i ndependently G u, Au(OCH3), H's, or Phe; Xaa2 is Leu or Phe; Xaa5 is Lys

or H's; Xaa[err] anﬁa@?&%f&cﬁ& 'Jﬂ%@%@d&t‘i@ﬁ Of hlel %re&%%oh:s @ide
Arg, or Qu; and Xaa9 is Lys or Qu (SEQ . 85); g{erabl G} Leu
G u Lys Leu Letragments may, heecprpRared bY either >€ﬁt{‘? ¥ LPor 3K bd E)“FD

NG 26); b) Xasdetiniques| er |arye cordmtionAthelres fl.eu Féaa@xamplegu soher oEn
the fragments may be prepared in solution, and then condensed
5 to a resin bound C-terminal fragment, or the fragments may
each be prepared by a solid phase method, cleaved from the
resin, and condensed in solution, or a mixed protocol of
solution and solid phase syntheses may be employed.

A preferred method of preparing the PTH and PTHrP

10 analogs of this invention, having fewer than about forty
amino acids, involves solid phase fragment condensation
peptide synthesis. In this method the ultimate product
results from the condensation of several peptide precursor
fragments. Depending upon the preference of the skilled

15 worker, any combination of fragments may be used. For
example, a 34 amino acid product may be prepared from two 17
amino acid peptide precursor fragments, three peptide
precursor fragments, of varying lengths, four precursor
fragments, etc. See P. LLoyd-Williams et al., "Convergent

20 Solid Phase Peptide Synthesis," in Tetrahedron, 49,11065-
11133, (1993) for illustrative discussion.

Generally, O-amino (N®) functions and any reactive side
chains are protected by acid~ or base-sensitive groups. The
protecting group should be stable to the conditions of

2% peptide linkage formation, while being readily removable
without affecting the extant polypeptide chain. Suitable
a-amino protecting groups include, but are not limited to
t-butoxycarbonyl (Boc), benzyloxycarbonyl (Cbz),
o-chlorobenzyloxycarbonyl, biphenylisopropyloxycarbonyl,

30 Lt-amyloxycarbonyl (Amoc) , isobornyloxycarbonyl,
o, 0~dimethyl-3, 5-dimethoxybenzyloxycarbonyl,
Q—-nitrophenylsulfenyl, 2-cyano-t-butoxycarbonyl, preferably

9-fluorenylmethoxycarbonyl (Fmoc). Suitable side chain
protecting groups include, but are not limited to: acetyl,
35 benzyl (Bzl), benzyloxymethyl (Bom), t-butyl, cyclohexyl,

o-bromobenzyloxycarbonyl, t-butyldimethylsilyl, 2~
chlorobenzyl (Cl-z), 2,6-dichlorobenzyl, 2,4-dinitrophenyl,

- 18 -
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Xaa[err] and Xaa[err] are independently Gu, Qu(OCHerr]), H's, or Phe;
Xaa[err] is Leu or Phe; Xaa8 is Qu or Lys (SEQ ID NO 86); preferably, Qu
Leu Leu Gu Arg Leu Leu Xaa Arg Leu wherein Xaa is GQu or Lys (SEQ ID

NG 27); c¢) Ala Leu Ala Qu Ala Leu Ala Ju Ala Leu (SEQ ID NO 28); d) Ser
Leu Leu Ser Ser Leu Leu Ser Ser Leu (SEQ ID NG 29); e) Ala Phe Tyr Asp Lys
Val Ala GQu Lys Leu (SEQ I D NO 30). I n anot her aspect, this

i nvention proWR¥fLRS scsSIRFORYe Rt Pt PAlydroRyRan-£ylnetosyl

Phy5||ol og;(cal[lorr@e:)t vc[tﬁrnaé sl {1 yTH mrﬁﬂ'ﬂﬁtﬁl Saﬁxé§iﬁﬁﬁéﬂ@f ,s,[wifé L1
ormul a: Xaa aa aal er a aal e al er eu
H's Asp Xaa[er y X aﬁ% %% EY?e% S 5@ﬁ£§ R& ﬁﬁ%% Lééfgﬁﬂ (e x)
igg%g::] #23%2;2 «aa[Ethdﬂiﬂeﬂhjld@h&drobehaﬂﬁuréni?a?adfrn&dagdmﬂf),r
' b eﬁ%’ﬁ{:gﬁtékhgicﬁg§ﬁgﬁn-@-s’ﬁfﬁﬁe %Ln%r)l %ﬁg gc:ﬂ%yf

is Val; Xaa[erﬂ err] nt' " or
d u(CCH[err]) (In;a[err] Is absent or is H's or Ala; Xaa[err] is absent or

is A@n; Xaa[err] iSnab§@ma h&§eL§9ntffa§i§E Enks d-¥ermingl QUmils) acid is

AERTIATR T T g O e CARG T P AL o

Lys(dihydrocimmppnﬁﬂs are those materials which are inert to the reagents

10 and reaction conditions of the stepwise condensation and
deprotection reactions, as well as being insoluble in the
media used. Examples of commercially available resins

include styrene/divinylbenzene resins modified with a
reactive group, e.g., chloromethylated co-poly(styrene-
15 divinylbenzene), hydroxymethylated co-poly(styrene—
divinylbenzene), and benzylated, hydroxymethylated
phenylacetamidomethyl (PAM) resins. To prepare acid terminal
peptides, Wang resin may be used. A preferred resin is
p-methylbenzhydrylamino-co-poly (styrene-divinylbenzene) resin

20 (MBHA) .
In the preferred embodiment, all fragments except the C-
terminus fragment are prepared on an acid sensitive resin
such as Sasrin (2-methoxy-4-alkoxybenzylalcohol) or 4-
hydroxymethyl-3-methoxyphenoxybutyric acid 4-
25 methylbenzhydrylamine (HMPB-MBHA). HMPA-MBHA, HMPB-BHA and
HMPA-BHA resins are also suitable for the carboxy terminated
peptides. The C-terminal fragment is prepared using a Knorr
handle-MBHA resin. Sieber amide resins, Rink linker-MBHA or
BHA resins, and Ramage linker-MBHA or BHA resins are all
30 suitable for amide terminated peptides. These resins are
commercially available with the first amino acid already
bound or the first amino acid may be attached to the linker.
The HMPB-MBHA and Knorr handle resins may be prepared as
described in Examples 1, 2, and 3 below from MBHA resin. The
35 successive coupling of the remaining protected amino acids
may be carried out by methods well known in the art. Each

- 19 -
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Xaa[err] is Arg or Leu; Xaa[err] and Xaa[err] are independently Lys, Ala,
or Arg; Xaa[err] is selected from (SEQ I D NCS: 26, 27, 28, 29, or 30);
Xaa[err] is H's, Pro, or Lys; Xaal[err] is absent, or is Pro, Thr, G u, or
Al a; Xaalerr] is absent, or is Pro, Arg, Mt, Ala, hSer, hSer

| actone, Tyr, ﬁoé@ﬁte@a?’émhioabsﬁidor :i.s'S Pb?ef@fhb@r ﬂ@roaﬁc@dﬁ in
Xaa[err] is absent or Xaalerr] is absent or is Ar

Trp, or 3-(- ZEfRRﬁﬂ’f‘?ﬂ‘ﬁtq}%I jém? n€° iaa[ gPF‘fl MO LTS SREGHS 3P I%h%rcﬂgggiﬁ?

Xaalerr] is ThraffigpdesutAlin B inert, nonaqueous, polar solvent such as N%2
o o CREERNE o Lo yPFer SO RLs, | BT B St nane,
accept @bl e saldimepbydfprmamide | {DMF) ran@tﬂmtrasbe(ﬁulfﬁslﬂﬁve@lﬁﬁﬁ) :+ oOr
includes procgsfgSures thereof, preferably at ambient temperature.
Representative coupling agents are N,N'-dicyclohexyl-
carbodiimide (DCC), N,N'~diisopropylcarbodiimide (DIC) or
other carbodiimide, either alone or in the presence of
10 l-hydroxybenzotriazole (HOBt), O-acyl ureas,
benzotriazol-l-yl-oxytris (pyrrolidino)phosphonium
hexafluorophosphate (PyBop), N-hydroxysuccinimide, other
N~hydroxyimides, or oximes. Alternatively, protected amino
acid active esters (e.g. p-nitrophenyl, pentafluorophenyl and
15 the like) or symmetrical anhydrides may be used.
Successive coupling of Fmoc-protected amino acids 1is
conducted using a solution of a secondary amine, such as
pyridine, to remove the Fmoc group. The peptide resin may be
checked for completed coupling by the Kaiser test after each
20 coupling step.

At the end of the solid phase synthesis the fully
protected peptide is removed from the resin using conditions
which do not induce premature deprotection of side chain
protecting groups. The peptides may be cleaved by

25 saponification or transesterification or a mildly acidic
deprotection regimen, employing for example 1%
trifluorocacetic acid (TFA). The protected peptide may be
purified by silica gel chromatography.

The solution may be desalted (e.g. with BioRad AG-3®

30 anion exchange resin) and the peptide purified by a sequence
of chromatographic steps employing any or all of the
following types: hydrophobic adsorption chromatography on
underivatized co-poly(styrene-divinylbenzene), e.g.
Amberlite® XAD; silica gel adsorption chromatography; cation

35 exchange chromatography on carboxymethylcellulose; partition
chromatography, e.g. on Sephadex® G-25; countercurrent
distribution; or reverse phase high performance 1liquid

- 20 -
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for the synthesis of polypeptide anal ogs of the physiologi- cally active
truncated honol og hPTHrp(1-34), as shown in Formula (1): Ala Val Ser Gu
Xaa[err] Gn Leu Leu H's Asp Xaa[err] Ay Xaa[err] Ser Ile A n Asp Leu
Xaa[err] Arg Xaa[err] Xaa[err] Xaa[err] Xaa[err] Xaa[err] Term wherein:
Xaa5 is H's or Ala; Xaa[err] and Xaa[err] are independently Lys, Arg, or
Leu; Xaa[err] and Xaa[err] are independently Ala or Arg; Xaa[err] is

sel ected fromclmomhtogeapbou QHPILG)K, Leespecixdiylysatdeomhenaihang@a and

Gu or Arg (S bg Uy d tlaSs A% ¢ 'S u ©
wherein Xaa Es%é}u &?Qse E Ilglnl\loé%'l Alogz Leué/ﬁa é%% APS)
Gu Ala Leu ($mpded m@am) CO]@}““S@?CISéBQLeu Ser Ser Leu Leu Ser Ser Leu
(SEQ ID NO 29); e)rf anEhemEbsalﬁéatLb& \@Je /ﬂhﬂtCiJf elzﬂu éﬁ@é&ﬂo @ﬂé
Xaa32 |s H s or, ; Xaa[er i s Thr or ? L .S i 1
Tyrs orS Lou, SHAHE AIG TSP Do gfrqga'epaﬁearwsp e ppd fheresaLERLY
is H or (der rdoﬁaﬁséa at&yltheand-tleeiminalar fragmeintal | y Piveepialympeptids.
(Formula 1) oroadf™s SBEP e AUEChnd {1€ab Y BI A% UHES1hNe ana
further purified. The purification sequence is generally a
comprehensive series of chromatographic separations. HPLC
10 analysis determines the sequence and choice of purification.
A typical sequence involves cation exchange, reverse phase
HPLC, and reverse phase concentration column. The final
solution is subjected to lyophilization and the drug product
stored in amber bottles. The protected amino acids were
15 obtained from Genzyme (Cambridge, MA, USA), Propeptide
(Princeton, NJ, USA), or Synthetec (Albany, OR, USA).

EXAMPLES

20 The polypeptide of SEQ ID NO:7, a 34-amino acid peptide,
AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTA-NH,, was prepared using a
three—-fragment condensation procedure. The N-terminus
fragment consisted of amino acids 1 to 12, the middle
fragment amino acids 13 to 23, and the C-terminus fragment

25 amino acids 24 to 34. Each fragment was prepared by the
solid phase method on a Vega 296 Automated Peptide
Synthesizer. The automated mode was used for cleavage of the
Ne@-protecting groups and for washes after coupling. Coupling
reagents and solvents were added manually to the reaction

30 vessel in the coupling step. The middle and N-terminus
fragments were purified by HPLC and successively condensed to
the C-terminus fragment. The final polypeptide was
deprotected, cleaved from the resin, and purified.

35 EXAMPLE 1. PREPARATION OF THE N-TERMINUS FRAGMENT,
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synt hesi s of those pol ypeptides of Formula (1) wherein Xaa[err] 31 is (SEQ
I D NO 26), for which <[err]> at 100[err] exceeds 0.45. A still nore
specific aspect of the invention includes those Fornmula (1) pol ypeptides
wherein Xaa[err] is (SEQ 1D NGO 26); Xaa[err] and Xaa[err] are both Lys; and
Xaa[err] and Xaa[err] are both Arg. Representative pol ypeptides which may
be prepared by the processes disclosed herein include, but are not limted
to: Ala Val SdhegNrtexminys |fragmenty sconplisying 9fL?§119@_r aqids @ ntasp2,
(LgtéQAlr% Qro 95)A_rparéﬂﬁbrhﬁ§bﬂcgu wdd! b¥pdfialen & 95'93/%1:(1()']5_%“ éﬂasleT;ItS% Nt-/lg? Ogtérid
Gu Hs Gn Leeneitive &95ifs Ahydroxypethyl-3-methoxyphenoxy-butyric

acid 4-methylbenzhydrylamine (HMPB-MBHA) . This resin was

5 prepared from MBHA resin (Novabiochem) as follows:
STEp _ EVENT = TIME (MINS)  REPETITIONS

1. CH,Cl,/DMF (1/1) wash 60 1

2. 10% Et3N in CH3Cl, 5 2

10 3. CH,Cl,/DMF (1/1) 5 3
4, HMPB linker (1.15 egs)/ 300 @40C 1

PyBOP/DIPEA in CH2012/DMF(1/1) 500 @ RT

5. CH2Cly wash 1.5 2

6. DMF wash 1.5 2

15 7. CH2Cly wash 1.5 1
8. i-PrOH wash 1.5 2

9. CH2Cls wash 1.5 3

After at least one DMF/CH2Clz wash, coupling of the

first amino acid (12Gly) was carried out using Fmoc-GlyOH
20 (1.5 - 2.2 egs.), DIC (1.5 - 2.2 egs.), and DMAP (0.05 eq.)

for about 15 hours at room temperature in DMF / CH2Cls (1/1),

using the following protocol:

SIEP EVENT = =~ === TIME (MINS)  REPETITIONS

1. DMF /CH2Cl2 (1/1) 60 1
25 2. Fmoc-X-OH (2 eq.)/ 900 1
DIC-DMAP (0.05eq.)
in CH2Cly/DMF (1/1)
3. CH2Cly wash 1.5 2
4, DMF wash 1.5 2
30 5. i-PrOH wash 1.5 2
6. DMF/CH2Cly (1/1) 1.5 2
7. i-PrOH 1.5 2
8. CH2Cls wash 1.5 3
35 The resin was then washed by repeating steps 3 to 8, and
capped using the following protocol:
STEPR _EVENT TIME (MINS) _ REPETITIONS
9. DMF 15 1
40 10. PhCOC1 (0.18M) /
pyridine (0.36M) 30-180 1
in DMF/CH2Cljp
11. CH2Cly wash 1.5 2
12. DMF wash 1.5 2
45 13. i-PrOH wash 1.5 2
14. DMF/CH2Cl2 (1/1) wash 1.5 1
Thi - 22 -
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Adn
Al a
Ser
Hi s
Lys
Au
Leu
Lys
H s
Leu

Asp Leu Arg Arg Arg Qu Leu Leu GQu Lys Leu Leu Qu Lys Leu His Thr

OH (SEQ I D NO 6); Ala Val Ser Qu Hs An Leu Leu Hs Asp Lys Ay Lys

Ile Gn Asp Leu Arg Arg Arg Qu Leu Leu Gu Lys Leu Leu Qu Lys Leu
Thr Ala NH2 (SEQ ID NO 7); Ala Val Ser u Hs @n Leu Leu H's Asp
Gy Lys Seaslle dnp Qashyg Arg Arg u 1is Leu Qu LyszlLeu Leu
Lys Leu H's Thr hSer NHZ (SEQ | D NO 8); Ala Val Ser Au Hs dn Leu
His Asp Lys Ay Lys Ser Ile dn Asp Leu Arg Arg Arg Gu Leu Leu Gu
Leu Leu G u Lyshe giemaining amdQ Acidsswes ttached Aq the resig in

G n Leu LeduddesssBe Lrpupiing/Scpeles! &n Gr8véepel alelidhdé J uAlihdd the

LeUS Gu Lytsolll%levilﬁegu pcr.;"o elé}ésed amino acids:

aall N®-Fmoc-N€-t-butyloxycarbonyl-L-lysine
aal0 N®-Fmoc-L-aspartic acid-B-t-butyl ester
aa9 NO-Fmoc-NiM-trityl-L-histidine
aa8 NC-Fmoc-L-leucine

10 aa7 NO-Fmoc-L-leucine
aa6 NO-Fmoc-NI-trityl-L-glutamine
aa5 N®-Fmoc-NiM-trityl-L-histidine
‘aa4 NO®-Fmoc-L-glutamic acid-_-t-butyl ester
aa3 NO-Fmoc-O-t-butyl-L-serine

15 aa2 NOC-Fmoc-L-valine
aal NO®-t-Butyloxycarbonyl-L-alanine

The couplings were carried out at room temperature in
NMP using 1.5 to 2.2 equivalents of amino acid (0.1- 0.25M),
20 HOBt, and DIC. After 1.5 - 3 hours, DMSO was added and the
coupling continued for 1.5 - 3 hours. Each coupling involved
the following steps:

STEP __ _ EVENT TIME (MINS) = REPETITIONS
1. DMF wash 2.5- 30 1
25 2, 20% piperidine in NMP 3 1
3. 20% piperidine in NMP 14 1
4, DMF wash 1.5 2
5. CH2Cls wash 1.5 2
6. i-PrOH wash 1.5- 2.5 2-5
30 7. DMF/CH2Cly (1/1) wash 1.5 2- 3
8. Coupling 240 1
9. CH2Cl, wash 1.5 2
10. DMF' wash 1.5 2
11. i-PrOH wash 1.5 2
35 12, DMF/CH2Cl, wash 1.5 2
13. i-PrOH 1.5 1
14. CH2Cls wash 1.5 3

Coupling completeness was confirmed by the Kaiser test;
40 if the test was positive, steps 8 to 14 were repeated,
optionally using PyBOP as the coupling agent.

- 23 -
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Leu Hs Thr Ala Ay Arg Arg OH (SEQ ID NO 10); and Ala Val Ser Qu H's
A@n Leu Leu H's Asp Lys Gy Lys Ser Ile dn Asp Leu Arg Arg Arg G u Leu
Leu Gu Lys Leu Leu Qu Lys Leu Lys Gu Leu NH2 (SEQ I D NG 11).
Anot her aspect of this invention includes the synthesis of those
pol ypeptides of Forrmula (1) wherein Xaa[err] is (SEQ ID NO 26); Xaa[err]

and Xaa[ err]

are both Lys; and e of Xaal9 .and Xaa is Ar nd t he ,ot her
Repr esent 32 i V- S301S) - tg‘spti’ﬁe‘ée%ef‘m%‘*%bﬁ é%?éﬁ‘%f%&n' a

is Al a.

prepared by thsuspersicrsofi sthesaestiar was i stigged tln ake TRA HLpniGH2Clp:

Al a Val
14

10

15

20

25

30

35

Ser d ta Hp3, /gmn Jeeéf!uheuat“ 0 “EPokY S !:Xxﬁp§?5t{ﬁ3 for up to 15

minutes. The solution was filtered and extracted with 5%
NaHCO3. TFA treatment of the resin was repeated three times.

The organics were combined and washed with water, 5% NaHSO4,

and water again. The organic phase was dried over sodium
sulfate and evaporated. The residue was purified by HPLC as
follows: '

Column: Zorbax Pro-10/150 C8, 6" x 40 cm

Column temperature: ambient Flow rate: 2.2-3.0 mL/min. cm?.
Detector wavelength: 250 nm
Mobile phase: 0.1% HOAc, pH 6-6.2 with triethylamine, CH3CN

The protected peptide was loaded on the column in 65
-70% CH3CN. A gradient was run increasing the proportion of
CH3CN to 85%. Fractions were combined, concentrated, and the
product isolated by CHCly; extraction. The organic phase was
washed with a dilute solution of sodium bicarbonate or water,
dried over sodium sulfate, filtered, and evaporated.

‘EXAMPLE 2. PREPARATION OQF THE MIDDLE FRAGMENT.

The middle fragment, consisting of amino acids 13 to 23,
KSIQDLRRREL, was prepared on a 230 mmole scale on an acid
sensitive resin, 4-hydroxymethyl-3~-methoxyphenoxybutyric acid
4-methylbenzhydrylamine (HMPB-MBHA). This resin was prepared
from MBHA resin as described above for Example 1. The first
amino acid (aa24) was incorporated as shown using Fmoc-L-
leucine. The remaining amino acids were attached to the

resin in successive coupling cycles using the procedure of
Example 1:
aa23 NX-Fmoc-L-glutamic acid-_-t-butyl ester

aa22 NO®-Fmoc-N9-4-methoxy-2, 3, 6-trimethylbenzylsulfonyl-L-
arginine
aa2l N®-Fmoc-N9-4-methoxy-2,3, 6-trimethylbenzylsulfonyl-L-
arginine

aa20 N®-Fmoc-N9-4-methoxy-2,3, 6-trimethylbenzylsulfonyl-L-
arginine

- 24 - heet Has Been Replaced
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Gn Asp Leu Ala Arg Arg Gu Leu Leu Gu Lys Leu Leu Qu Lys Leu H's Thr

Ala NH err]

(SEQ I D NO 12) and Ala Val Ser AQu Hs A@n Leu Leu H's Asp

Lys Ay Lys Ser Ile G@n Asp Leu Arg Arg Ala Qu Leu Leu Qu Lys Leu Leu
G u Lys

I nvention include e_synt_hes |s of t hose pol ypeptides of Formula (1)
wherei n Xaa[ er?% dlfs“g‘?'sw

Leu H's Thr Ala NH2 (SEQ I D NO 13). I n anot her aspect this

€ one of Xaa[err] and Xaa[err] is Leu and

the other is La&nseuQLpﬁﬁ&4nqaspari1&aakamﬁb—apbub91he£tgr Representati ve
pol y- peptides_of tt&s sub ICh—% 8repared by the processes of

this inventi o3 eI NidEFmesit arter"'rjfé’tl'lq

Ala Val Ser Au Ala dn

Leu Leu H s AgnléewWlBmdoyL-Solduingd N Asp Leu Arg Arg Arg G u Leu Leu

Gu Lys Leu Leu Y, Hi.s Ala_Leu CH (SEQ I D NO 14). In
?ﬁ ;kdhrf\sf%‘?ﬁ r*‘"kfﬂﬁ Y135 %% P8y nt hesi s of those pol ypepti des
of Formul a (1 )aadverNG+Faea{NE~tlbut y(lSk@chbbdly 27)+1foinevhi ch <[err]> at 100

anot her® aspect?

exceeds 0. 50.

t hose

10

15

20

25

30

35

40

A further aspect of this invention includes the synthesis of

The peptide was cleaved from the resin as the free acid,
the organics extracted, dried and evaporated as taught for
Example 1. The residue may be precipitated by dissolving in
dichloromethane and adding to t-butyl methyl ether (t-BuOMe).
After filtering, washing with t-BuOMe and vacuum drying, the
product was purified by HPLC on a Zorbax column, described
above, run isocratically with 75% CH3CN; the detector

wavelength was 267 nm.
EXAMPLE 3. PREPARATION OF THE C-TERMINUS FRAGMENT,

The C-terminus fragment, consisting of amino acids 24-
34, LEKLLEKLHTA, was prepared on MBHA resin on a 130 mm scale
using an Fmoc-2,4~dimethoxy-4'- (carboxymethyloxy) -
benzhydrylamine linker as follows:.

STEP EVENT TIME (MINS) REPETITIONS

o

CH2Cl2 wash
10% DIPEA in CH3Clp
CH2Cl,
DMF
Linker/HOBt/DIC (1.5 eq)
in CHCl,/DMF (1/1)
6. CHaCls
7. DMF
8
9

Nd W N

00- 420

iPrOH

. CH2Cl2/DMF
10. iPrOH
11. CH2Cl2
12. DMF
in DMF/CH2Cl2o

13. Ac20, DIPEA
in DMF/CH2Cl2
14. CH2Cly wash

SHNHNI—‘HU’ (SIS IS . )
GO g Ot O
HWNNDNDND N R ww N

(4
(=]
|

35

[

[
w
N

- 25 -
[

eet Has Been Re laced

T



Forrmula (1) polypeptides wherein Xaa[err] is (SEQ ID NO 27); Xaa[err] and
Xaa[err] are both Lys or both Arg; and Xaa[err] and Xaa[err] are both Arg.
Represent ati ve pol ypepti des of this subgenus which may be prepared by the
processes of this invention include, but are not limted to: Ala Val Ser
GQu H's @n Leygleu Hi's L¥snAy Lys Ser Ile @ g Asp Leu ArgpoArg Arg
Gu Leu Leu dyghArg Leu Lepy uwfgg Leu H's Thr Alg OH (SEQ I D MO 15);

Al a Val Ser Gy-;Hls A n pae fegusts, Avdsr g Gy AjgsSer Ile dniAsp Leu
Arg Arg Arg d ygleu Leu ghgcé? Leu Gu Arg hey His Thr AlagOH (SEQ ID
NO 16); gAla Val Ser Qu H n Leu Leu H's Asp Arg Ay Arg Ser IIe
15

The remaining amino acids were attached to the resin in

successive coupling cycles in reverse sequence using the
following protected amino acids:
aa34 N®-Fmoc-L-~alanine

10 aa33 N®%-Fmoc-O-t-butyl-L-threonine
aa32 NO-Fmoc-NiM-trityl-L-histidine
aa3l N®-Fmoc-L-leucine
aa30 N%-Fmoc-N®-t-butyloxycarbonyl-L-lysine
aa29 N%-Fmoc-L-glutamic acid-y-t-butyl ester
15 aa28 N®-Fmoc-L-leucine
aa27 N®-Fmoc-L-leucine
aa26 N®-Fmoc-NE-t-butyloxycarbonyl-L-lysine
aa25 N®-Fmoc-L-glutamic acid-y~t-butyl ester

aa24 NO®-Fmoc-L-leucine
20

The couplings were carried out for 1.5 to 3 hours at
room temperature in NMP using 1.5 to 2.2 equivs. of amino
acid, HOBt, and DIC, for amino acids 34 to 26. Three
equivalents of amino acid, HOBt, and DIC were used for amino

25 acids 24 and 25. After 1.5 - 3 hours, 20% DMSO was added and
the coupling continued for 1.5 - 3 hours. Each coupling
involved the following steps, including Fmoc cleavage and
after coupling washes:

30

1
N
w
NN N wrr NWkR P
[+)]

DMF wash 2.5~ 30
20% piperidine in NMP
20% piperidine in NMP
DMF wash

CH2Cly wash

i-PrOH wash
DMF/CH2Cl2 wash
Coupling

CH2Cl2 wash

DMF wash

i-PrOH wash

N

. o o
oo o uu

35

40

PO oW R
RO ¢« o s & & s e o
HR RN RE R W

|

N

o

- = 26 -
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Gn Asp Leu Arg Arg Arg Gu Leu Leu Gu Arg Leu Leu Lys Arg- Leu
Hs Thr Ala OH (SEQ ID NO 17); b5 I n anot her aspect this

i nvention includes the synthesis of pol ypeptides of Formul a (1)
wherein Xaa[err] is (SEQ ID NO 28), for which <[err]> at 100 is
about 0.25. Representative 10 pol ypepti des of this subgenus which may
be prepared by the processes of this invention include, but are not
limted to:

Ser lle
Al a

15

12. Al DMR/CEXGLlGwashi s G n Leu Led His Asp Lys2dy Lys
13.G@ n AspiPxsoH AsasbArg Arg Ala Leu 2l G u Ala Leu2Ala Qu

LBt H s ThrCHYGLAMWash] (SEQ | D NO 2D)5 3 In

anot her aspectkKaiser itesmti on i ncludes the synthesis 20 of

pol ypepdi des ofSFornul a PMB wherein Xaa[err] is (SER-IIb NG 29), for
which <[err]> B§. 100[ er rAc2@/BERRA/ 0. 28. RepresenBati 3% 1

pol ypeptides of this subCeypCh/MMEEh nay be prepared by the

processes of tirs inventd:mfci crale, but are not fipited to: 252 Al a
Val Ser Gu Hggd n Leu p@p dAsh ASp Lys Ay Lys Serslle 2d n Asp
Leu ArgoArg ArggSer Leu feprSfrwadr Leu Leu Ser Sers 2

20. DMF/CH2Cly wash 1.5 1

15

20

25

30

35

40

21. CH7Cly wash 1.5 3

Coupling completeness was confirmed by the Kaiser test
after each coupling step. If the test was positive (_1.5%
uncoupled), steps 8 to 14 were repeated; if the test was
negative, the resin was acetylated.

EXAMPLE 4. THREFE FRAGMENT CONDENSATION.

The three fragments were prepared as described above in
Examples 1, 2 and 3. The remaining N®-Fmoc group of the C-
terminus fragment was removed using steps 1 to 7 of the last
described Example 3 protocol.

The middle fragment B (172 g, 61.8 mmole), HOBt (59.2
mmole), HOAt (3.7 mmole), and DIC (61.9 mmole) were added to
the C-terminal fragment resin (190 g, 41 mmole) in NMP (900
mL) and CH2Cly. The mixture was stirred at room temperature
for 22 hours. DIPEA (7 mL) was added and stirring continued
for another day. The resin was washed as described in
Example 1 (steps 9 to 13). A Kaiser test showed less than 2%
uncoupled remaining. The resin was acetylated (Example 3,
steps 14 to 20) and the Fmoc groups removed (Example 3, steps
1l to?).

The N-terminus fragment A, as the Na salt, (153 g, 62.4
mmole), HOBt (59.2 mmole), HOAt ( 3.7 mmole), PyBOP (62.5
mmole) and DIPEA (125.15 mmole) were added to the resin in
NMP (900 mL) and CH2Cls. The mixture was stirred at room
temperature for 24 hours, filtered and washed (Example 3,
steps 9-13). The Kaiser test showed less than 1% uﬁcoupled

- 27 -
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Leu Hs Thr Ala NH2 (SEQ I D NG 21). 30 I n anot her aspect this

I nvention includes the synthesis of pol ypeptides of Fornula (I)
wherein Xaa[err] is (SEQID NO 30), for which <[err]> at 100 is
about 0.29. Representative 35 pol ypepti des of this subgenus which may
be synt hesized by the processes of this invention include, but are
not limted to: Ala Val Ser GQu Hs An Leu Leu H s_Asp Lys

Lys Ser |le 4pemainingp AgbeL6ﬁ5¥9gwﬁﬁgagﬁbyﬁ$ﬁe¢héE¥?PP¥8p3Ly§t%HP Aﬂat°
G u Lys 20) }-eterbved rod ahHzeadEQr| Dah® d2ied under vacuum. Still

o e 32 ana ooshc o HECHR B AR TG0 10 enBIRISRLS Fhaz. ¢ mu
and TFA (1lL) was added to the peptide-resin (64g) under Nj.

5 The mixture was cooled to -10°C and TMSBr slowly added. The

mixture was stirred for 0.5 hrs. at -10°C in a closed system

and for 1-2 hours at room temperature. The mixture was

concentrated to half volume under vacuum at 50°C and the

resin was filtered and washed twice with TFA (250 mL) and

10 glacial acetic acid (250 mL). The filtrates were
precipitated by addition to a 3:1 mixture of t-butyl methyl
ether : hexane (6.5L). The crude peptide was filtered,

washed with t-butyl methyl ether, toluene, and t-butyl methyl

ether (2x250 mL each) and reprecipitated by dissolving in
15 methanol (500 mﬂ) and adding to t-butyl methyl ether (7L).

The crude was filtered, washed with t-butyl methyl ether, and

dried under vacuum to yield 33g of peptide.

In like manner, the following PTHrP analogs may be

prepared, substituting an appropriate resin for the acid
20 terminated peptides:

AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTA-OH (SEQ ID NO:6)

AVSEHQLLHDKGKSIQDLRRRELLERLLERLHTA~QOH (SEQ ID NO:15)

AVSEHQLLHDRGRSIQDLRRRELLERLLERLHTA-OH (SEQ ID NO:16)
AVSEHQLLHDRGRSIQDLRRRELLERLLKRLHTA-~OH (SEQ ID NO:17)

29 AVSEHQLLHDKGKSIQDLRRRELLEKLLRKLHTA-OH (SEQ ID NO:5)
AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTAGRR-OH (SEQ ID NO:10)

30 AVSEAQLLHDLGKSIQDLRRRELLEKLLEKLHAL-~OH (SEQ ID NO:14)
AVSEHQLLHDKGKSIQDLRRRELLEKLLELLKEL~NH2 (SEQ ID NO:11)
AVSEIQFXHNLGKHLSSXERVELLEKLLEKLHNY-NH, (X=Nle, SEQ ID NO:23)

3 AVSEIQFXHNLGKHLSSXRRRELLEKLLEKLHNY-NH2 (X=Nle, SEQ ID NO:24)
AVSEHQLLHDKGKSIQDLRRRALAEALAEALHTA~-NH2 (SEQ ID NO:20)

40 AVSEHQLLHDKGKSIQDLARRELLEKLLEKLHTA-NH> (SEQ ID NO:12)

AVSEHQLLHDKGKSIQDLRRAELLEKLLEKLHTA-NHo (SEQ ID NO:13)

- 28 -
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active honol ogs of bPTH(1-34), as shown in Fornmula (I1): Xaa[err] Val Ser
GQu lle An Xaa[err] Xaa[err] H's Asn Leu Gy Lys H's Leu Xaa[err] Ser
Xaa[err] Xaa[err] Arg Xaa[err] Xaa[err] H s Asn Xaa[err] Term wherein:
Xaa[err] is Ser or Ala; Xaa[err] is Leu or Phe; Xaa[err] is Met or N e;
Xaa[err] is Asn or Ser; Xaa[err] Is Leu, Met, or Ne; Xaa[err] Is Qu or

Arg; Xaa[err] is \Val or Ar aalerr] is_sel ected froméSEQI 1 26, 27,
28, 29, and 3C)VSEERQELH LLSPLLESLETA N2 (RFQ IR N e each R

is Hor ((Jerr err and the ar maceut i cal | y accept abl e salts
t her eof . Repri‘é%ﬁ ﬂ"%R!“'ﬁ%/ﬁ P@ﬁ Hﬁ?‘ﬂ@%&é@ﬂe@ 242 4%) t he
processes of this invention include, but are not limted to: Ala Val Ser

Gu Il e5G n PHAVSFERFLEN AGKHLSSLER, RELAEKLIEK HENYENHSe (SRR oI NP 733) Val
Qu Leu Leu Gu Lys Leu Leu Qu Leu His Asn Tyr NH2 (SEQ I D NO 23) and
Al a Val Ser GAVSEBQELMHD #@(NQPH&S KFHEKSLEY LHIASNRps (BBQ ID NO:38)

AVSEHQLLHD KGKSIQDLRR RELLERLLER LHTA-NH2 (SEQ ID NO:39)
10
AVSEHQLLHD KGKSIQDLRR RELLERLLER LHTAP-OH (SEQ ID NO:40)

AVSEHQLLHD KGKSIQDLRR RELLERLLER LHTAGRR-OH (SEQ ID NO:41)

15 AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTY-NH, (SEQ ID NO:43)
AVSEHQLLHD KGYSIQDLRR RELLEKLLEK LHTA-NH7 (SEQ ID NO:44)

AVSEHQLLHD KGCSIQDLRR RELLEKLLEK LHTA-NH7 (SEQ ID NO:45)
20
AVSEHQLLHD KGXSIQDLRR RELLEKLLEK LHTA-NH2 (SEQ ID NO:46)
(X = Cys (CH2CONH (CH3) 2NH (biotinyl)))

AVSEHQLLHD KGXSIQDLRR RELLEKLLEK LHTA-NH2 (SEQ ID NO:47)
25 (X = Lys(7-dimethylamino-2-oxo-2H-1-benxopyran—4-acetyl))

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAG~OH (SEQ ID NO:48)

AVSX;HQLLHX; KGKSIQX,LRR RX;LLX1KLLXjK LHA-OH (SEQ ID NO:49)
30 (X1 = Glu(OCH3); X = Asp(OCH3))

AVSX{HQOLLHX> KGKSIQX,LRR RX1LLX1KLLX1K LHA-OCH3 (SEQ ID
NO:50)
(X1 = Glu(OCH3); X2 = Asp(OCH3))

35 o

AVSEHQLLHD KGKSIODLRR RELLEKLLEK LHTAP-OH (SEQ ID NO:52)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTP-OH (SEQ ID NO:53)

40 AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTP-NH2 (SEQ ID NO:54)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHP-NH2 (SEQ ID NO:55)

_AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LP-NH7 (SEQ ID NO:56)
45
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTRSAW-OH (SEQ ID NO:57)

AVSEHQLLHD RGRSIQDLRR RELLERLLER LHTAGRRTRSAW-OH (SEQ 1ID
NO:58)

50
AVSEHQLLHD RGRSIQDLRR RELLERLLER LHTAGRRTRSAW-NHy (SEQ ID
NO:59)
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Ser Ser NNe Arg Arg Arg Gu Leu Leu Gu Lys Leu Leu Qu Lys Leu H's Asn
Tyr NH2 (SEQ I D NO 24). In still another aspect of this invention,
processes for the synthesis of anal ogs of PTH and PTHrP having | ess than 34

am no acids are provided. These conpounds are of general fornula: Ala
Val Ser Qu Xaa[err] AGn Leu Leu His Asp Xaa[err] Gy Xaa[err] Ser Ile Gn
Asp Leu Xaa[err] Arg Xaa[err] Xaa[err] Xaa[err] Xaa[err] Xaa34 Term

Representative pol ypeptides which may be prepared by the processes of this
i nvention i nclANBEHQLLHBr RGXBIQDERR e@&I@ERI@(ﬂﬁ)o@H@MBRm&lLH[OSEQ ID
u Hs G@n Leu Leu H's Asp -

KGKSI QDLRR REDKEKEDH%iEHEQNHF@PUPrRFéRQENOEk})

Lys Gly Lys Ser |l

10

15

20

AVSEIQFXHN

LGKHLSSXTR

{X = norleucine)

AVSEHQLLHD
AVSEHQLLHD
AVSEHQLLHD
AVSEHQLLHD
AVSEHQLLHD
AVSEHQLLHD
AVSEHQLLHD

AVSEHQLLHD

KGKSIQDLRR
KGKSIQDLRR
KGKSIQDLRR
KGKSIQDLRR
KGKSIQDLRR
KGKSIQDLRR
KGKSIQDLRR

KGKSIQDLRR

S 10
SAWLRKKELQD VHNY-NHy (SEQ ID NO:61)

RELLEKLLEK

RFFLEKLLEK

RELLHKLLEK

RELLEHLLEK

RELLEKLIAK

RELLEKLLEE

RELLEKLLEK

LHTMA~NH, (SEQ ID NO:62)

LHTA-NH»
LHTA-NHj
LHTA-NH
LHTA-NHp

IHTA-NH,

(SEQ ID NO:64)
(SEQ ID NO:65)
(SEQ ID NO:66)
(SEQ ID NO:67)

(SEQ ID NO:68)

LHTRSAW-NH2 (SEQ ID NO:72)

RELLEKLLEK LHTRSAX-OH (SEQ ID NO:73)

(X = Nal(2) = 3-(2-naphthyl)-L-alanine)

25 AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTASAW-OH (SEQ ID NO:74)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAEIRA-OH (SEQ ID NO:75)
AVSEHQLLHD KGKSIQODLRR RELLEKLLEK LHTAEIR-OH (SEQ ID NO:76)

30 AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAEI-OH (SEQ ID NO:77)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAE-OH (SEQ ID NO:78)

35 SEHQLLHD KGKSIQDLRR RELLEKLLEK LHTA-NH, (SEQ ID NO:80)

LLHD KGKSIQDLRR RELLEKLLEK LHTA-NHz (SEQ ID NO:81)
LHD KGKSIQDLRR RELLEKLLEK LHTA-NH2 (SEQ ID NO:82)

40 SEHQLLHD RGRSIQDLRR RELLERLLER LHAGRRTRSAW-OH (SEQ ID NO:83)

LLHD RGRSIQDLRR RELLERLLER LHAGRRTRSAW-OH (SEQ ID NO:84)

45 (Met34, ala35)
RRRELLEKLLEKLHTMA-NHj,

(SEQ ID NO:2%5),
(SEQ ID NO:25),
purified following the procedures above. This polypeptide

may be converted to the homoserine lactone as follows. The
purified peptide is dissolved in 44% formic acid. This

50 solution is combined with a premixed solution of cyanogen

AVSEHQLLHDKGKSIQDL-
may be prepared and

- 30 -
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Gn Asp Leu Arg Arg Arg Gu Leu Leu Qu Lys Leu Leu Cu Lys

20 25 30 Leu His Pro NH2 (SEQ I D NQ 55).
Conpound 42: AVSEHQ.LHD KGKSI QDLRR RELLEKLLEK LP-NH err] Ala Val Ser Qu
Hs Gn Leu Leu H's Asp Lys Gy Lys Ser Ile 1 5

10 bromidel S(TH0" g Lend Aslters) €1 06 Ghgis)-ein L% Gfurinye aetdlev
A u Lys Pr o NH2

20 . . 2 .
(SEQ I D No 56)° "€+  Thepsolution, Ja?t?%%\ﬁrs\ﬁl Aotk 2t RE: ?ﬂiﬁg?"ou
per mut at i ons dfenpexrgmingpefor d2 hnal ogThenformatyiwnhed gt wiroduotk | hay be

possess the dealiahli iy WBHES o gwﬁog@sc‘édd)% G 1 R inled A0 o1

am no aci d sequence nean 1’c noment’ per resi

100[ err§ 20[ ek +q WfAmkRY QF@H‘F-%FB’O #%eﬁ‘?fsjeﬁdf-’b"eﬁ atn p%s?-%l'B'ﬁé pyer3iy.
The pol ypepti ggtfy 29N Ssfpid e d Qﬁtﬁ:@ht'r'&‘téﬁt afa ilmeaybyhpge adabyve

met hods such as, thos t fot Bar an rrifie
Peptides, E &3¢ diﬁydﬁﬁ{m pﬂ"}o#/%'r %ﬁgdf ’X\Eaﬁéﬁﬁé Prae%%t 'f\&/f&o? kgfilg?é‘)
Vol . 2, pp. 1-T5); tb MMieSieWSEQ apdNO:B) . Young, Solid Phase Pepti de

Ve ennoi of ,raN s IO TRaRE R EREER el LY Seg b iy

Yor k, ¥Q973) for sobimilpheke s(FREMER NOHHOE. m&hbgdprennueet inubreordnpce

Peptldes Vol . ilbh AGRdeBoddRse. New York, (1965) for solution synthesis.
I'n general, thesss i}q;fendntmgsalhhevﬁwﬂmmﬁl VAR, t {980 Ofp NO:79)

(X1 = L-norleucine; X2 = homoserine lactone)

15
To prepare the homoserine amide, the crude hSerlactone
analog, Compound 4, is concentrated and treated with 25 mL
saturated NH3 in methanol. The solution is stirred at 0°C
for 2 hr and at room temperature for 16 hr. The reaction may
20 be monitored by HPLC (Vydac® C-18, 300 A° 4.6 x 250 mm, flow
of 1.2 mL/min, gradient 20-45% acetonitrile in 0.1% TFA).
The solution is concentrated and purified by preparative RP-
HPLC (Vydac® C-18, gradient of 25-45% acetonitrile in 0.1%
TFA). The homoserine amide peptide fractions are pooled and
25 lyophilized to give (SEQ ID NO:8).
AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTX-NH, (X=hSer, SEQ ID NO:8)
Similarly, Compounds 22, 23 and 28 may be prepared

following this procedure, using methionine as C-terminus.
AVSEIQFLHN LGKHLSSLRR RELLEKLLEK LHNX-NH, (SEQ ID NO:36)

30 {X = homoserine)

AVSEIQFLHN KGKHLSSLRR RELLEKLLEK LHNX-NH> (SEQ ID NO:37)
{X = homoserine)

_ 35 AVSEHQLLHD KGKSIQDLRR RELLERLLER LHTAGRRX-NH2 (SEQ ID NO:42)
(X = homoserine)

The homoserine alkylamides are similarly prepared from

40 the homoserine lactone by dissolving it in DMF containing an
excess of the corresponding alkylamine. After stirring at
- 31 -
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protected amino acids to a grow ng peptide chain. Nornally, either the
am no or carboxyl group of the first amno acid and any reactive side
chain group are protected. This protected amno acid is then either
attached to an inert solid support, or utilized in solution, and the next

am no aci d | N idah S eUHRREBL SO 8 | bbHraLOIRS}£T, (tire adéad:tliraﬂermay be
i ons anenabl e to, formati i nka fter

desired ami no%itfs"‘f%ﬁ/eb%eéﬂaﬁiyﬁggﬁi E{P?L{?:g etl)b ml%é‘dﬁéné’% Jﬁe‘:ed to
groups and anyiryaiésis sugpadr tthee e pregrtoids Ipcuratffficadi e mmmymptﬁ%kc

Th | t
. Oey}ogl gpfﬁe' ﬂae I%S ‘r%?\galéf&e afdmBYELE hEd 2 1R ARRIHYY £ OEBInB%ﬁBBI o | and

I n the racti dxb.of thls i nvention, the precursor pe |de fra nt

prepared by eiAVEEHQIGHR KGKSFQDIBR| BEBﬁggémF’éci‘#ﬁ' Qﬁﬂ%n%ﬁ@ ﬁ@.‘%ﬁ
t hereof. For eiarmplhomaseming) the fragnents may be prepared i n solution,
and then condensed to a resin bound C-termnal fra rrent or t he fra(‘gﬁgt%n

may each be prANSERQLBED g KGESIQDIRRs RERLERGLER | bHY &g
10 NO:70) (X = homoserine)

An aqueous solution of the homoserine lactone analog

above may be treated with porcine liver esterase (Sigma

15 Chemical Company, St. Louis, MO). The hydrolysis of the
lactone to the C-terminal homoserine may be monitored by
analytical HPLC. When the hydrolysis is Jjudged to be
complete the material may be purified by preparative HPLC as

above.
20 AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTX-OH (SEQ ID NO:51)
(X = homoserine)

While this invention has been exemplified by the

25 disclosure of the synthesis of a 34 amino acid polypeptide
from three fragments, it is equally applicable to the
synthesis of other PTH and PTHrP analogs of different lengths

from different fragments. Generally, glutamic acid, glycine,

leucine and proline are desirable fragment C- termini. In

30 the preceding Examples, leucine-leucine coupling between
fragments 2 and 3 provided unexpectedly high yields.
Similarly, leucine-leucine coupling could be exploited by the
preparation of the polypeptide of SEQ ID NO:7 from fragments

1-7, 8-23, 24-27, and 28-34. In another embodiment when

35 amino acids 24-27 (LEKL) are the same as 28-31, the four
amino acid fragment may be prepared, by either solution or

solid phase techniques, and condensed with itself to provide
fragment 24-31. Alternatively, the four amino acid fragment

23-26 (LLEK) may be prepared and self-condensed to provide

40 the 23-30 fragment. The ease of purification is enhanced
—_— 32 -
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resin, and condensed in solution, or a m xed protocol of solution and solid
phase synt heses nmay be enpl oyed. A preferred nethod of preparing the
PTH and PTHrP anal ogs of this invention, having fewer than about forty

am no acids, involves solid phase fragnment condensation peptide synthesis.
In this nmethod the ultimate product results fromthe condensation of

several peptide precursor fragnents. Depending upon the preference of the
skilled workewithadyecusbi oft swaldérf faygmentss mjhieh 111y mryebeihze: a
34 am no aci d,prague! gﬁyihereaseaiﬁdtﬁé RN 1de 255 Aot sl ww@ more

precursor fragnents, precursor fragnments, of varying |engths,

f our precursoﬁragagntn@@ndéﬁéatlQRw§¢gpiioyd Wlliams et al., "Convergent
Solid Phase Peptide Synthesis,” in Tetrahedron, 49, 11065- 11133, (1993) for
illustrative di scussion. General ly, [err]-anino (N[err]) functions and

any reactive side chains are protected by acid- or base-sensitive groups.
The protecting group should be stable to the conditions of peptide |Iinkage
formation, while being readily renovable w thout affecting the extant

pol ypepti de chai n. Suitabl e a-am no protecting groups include, but are
not limted to t-butoxycarbonyl (Boc), benzyl oxycar bonyl (Chz),

o- chl or obenzyl oxycar bonyl , bi phenyl i sopropyl oxycar bonyl, t-anyl oxycarbonyl
(Amoc) , i sobor nyl oxycar bonyl ,

[err]-dimethyl -3, 5-di met hoxybenzyl oxycar bonyl, [err]-nitrophenyl sul fenyl,
2- cyano-t - but oxycar bonyl, preferably 9-fl uorenyl met hoxycarbonyl (Fnoc).
Suitable side chain protecting groups include, but are not limted to:
acetyl, benzyl (Bzl), benzyloxynethyl (Bonm), t-butyl, cyclohexyl,

[ err]-bronobenzyl oxycar bonyl , t - butyl di net hyl sil yl, 2-

Sheet Has Been Reﬂlaoed
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chl orobenzyl (d-z), 2,6-dichlorobenzyl, 2,4-dinitrophenyl,

19 cycl opentyl, isopropyl, pivalyl, tetrahydropyran-2-yl, tosyl (Tos),
trimethylsilyl, methyltrityl, nesitylene sulfonyl (Ms),

4- met hoxy- 2, 3, 6-tri net hyl benzenesul fonyl (Mr),

2,2,4,6, 7- pent anet hyl di hydr obenzof ur an- 5- sul f onyl (Pbf),
2,2,5,7,8-pentanet hyl chroman- 6-sul fonyl (Pnt), and trityl (Trt). I n
sol i d phase synthesis, the Cter mSRQUENGENSISEINGI s first attached to a
suitable resin support. Suitable resin supports are those materials which
are inét) GCENERRL INEPRMATIONE reacti on conditions of the stepw se
condensatlon and deprotection reactions, as well as being insoluble in the

medi a usedf{i) B¥ @NT HfF ¢ FIAFREMANN LA ROSHEaBBe resins include

e e

co- pol y(styrene- PEPTIDE

(iii) NUMBER OF SEQUENCES: 86

(1v) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: F. HOFFMANN-LA ROCHE AG
(B) STREET: Grenzacherstrasse 124.
(C) CITY: Basle
(D) STATE: BS
(E) COUNTRY: Switzerland
(F) ZIP: CH-4070

(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC~DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.25
(2) INFORMATION FOR SEQ ID NO:1:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

Ser Val Ser Glu Ile Gln Leu Met His Asn Leu Gly Lys His Leu Asn

1 5 10 15
Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gln Asp Val His
20 25 30
Asn Phe
- 34 -
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di vi nyl benzene), and benzyl ated, hydroxynet hyl at ed phenyl acet am donet hyl
(PAM resins. To prepare acid term nal peptides, Wang resin nmay be used.
A preferred resin is

p- met hyl benzhydryl am no- co- pol y(styrene-di vinyl benzene) resin (MBHA).

In the preferred enbodi nent, all fragnents except the C term nus fragnent
are prepared on an acid sensitive resin such as Sasrin

( 2- met axy INFQRUARYON QR SEDHE N2 :4-

hydr oxynet hyl - 3- met hoxyphenoxybut yri c acid 4- met hyl benzhydryl am ne
(HVPB- MBHA) (i) SROVENEH/CHARMOTERISTICS :HVPA- BHA resins are al so suitable
for the carboxy (& kENGHH pitamdae apddsC-terminal fragment is prepared
using a Knorr haf@) eI¥HA didih acdideber ani de resins, Rink |inker-MBHA or
BHA resins, and (BhefPOEeR%: -WNMe&Tr BHA resins are all suitable for anide

term nated pepti T resins are conmercially available with the
first am négégiﬂgﬁﬁ:%ﬁﬁ{m@w]td%e first amino acid may be attached to
t he |inker,,,The = n norr handl e resins nmay be prepared as
descri bed (Fﬁlgxgg%@@éﬁ_&;‘ }#g 3 bel ow from MBHA resin. The successive
coupl i ng of e AT otec a/j-no aci ds nmay be carried out by
met hods wel I({'Engﬁvﬁa% %ﬁ’[ .}?ng%ﬁml

(x1i) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Ala Val Ser Glu Ile Gln Phe Met His Asn Leu Gly Lys His Leu Ser
1 5 10 15

Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gln Asp Val His
20 25 30

Asn Phe
(2) INFORMATION FOR SEQ ID NO:3:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 34 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(x1) SEQUENCE DESCRIPTION: SEQ ID NO:3:

Ser Val Ser Glu Ile Gln Leu Met His Asn Leu Gly Lys His Leu Ser
1 5 10 15

Ser Leu Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gln Asp Val His
20 25 30

Asn Phe
(2) INFORMATION FOR SEQ ID NO:4:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids

(B) TYPE: amino acid
(D) TOPOLOGY: linear

- 35 -
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20 protected amno acid is preferably introduced in approximately 1.5 to
2.5 fold nolar excess and the coupling carried out in an inert, nonaqueous,
pol ar sol vent such as N nethyl pyrrolidi none (NMP) ,

di chl or onet hane, di nethyl formam de (DWF), dinmethyl sul foxide (DVBO), or

m xtures thereof, preferably at anbient tenperature. Representative
coupling agents are N, N -di cycl ohexyl - carbodiimde (DCC),

N, N - di i sops opyheaEdeck #9s3e: (Jdfeidy ot her carbodiim de, either alone or
in the presence of 1-hydroxybenzotriazole (HOBt) , O acyl ur eas,
benzotri azohil-yYroraerickpy ol i di no) phosphoni um hexaf | uor ophosphat e
(PyBop), N-hydroxysuccinim de, other N hydroxyim des, or oxines.

Al ternativey) PRAGMENTJIYPE nN-eemhiaali ve esters.(e.g. p-nitrophenyl,

pent af | uor ophenyl and the like) or symetrical anhydrides nay be used.
Successi ve (8bypSEQUERCE MESCRIRRION :c SEQIPONAciAds i s conducted using a
solution of a secondary am ne, such as pyridine, to renove the Fnoc group.
The pepti deRitasYal nggr Helw Hidsk & drewc gyl EisdAspupyEnglyylyscSedi e Gt
after each &oupling step. 3 At the end of tBR8 solid phase synthksis the
fully protected peptide is renoved fromthe resin usin? condi tions mhigﬂ%do
not induce PPRNEERrATAREDIARG iBhe Fhesilgy Bdsi Hisr bevc }ﬁghlﬁrgéﬁ) le
peptides my be cle d by saponificati“on or transesterifitation or a
mldly acid&ﬁrdgféotection regi nen, enploying for exanpl e 1%

(2) INFORMATION FOR SEQ ID NO:5:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(x1i) SEQUENCE DESCRIPTION: SEQ ID NO:5:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Arg Lys Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO:6:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
{(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:
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trifluoroacetic acid (TFA). The protected peptide nmay be purified by
silica gel chromatography. The solution may be desalted (e.g. with

Bi oRad AG 3[err] anion exchange resin) and the peptide purified by a
sequence of chromat ographic steps enploying any or all of the follow ng

t ypes: hydrophobi c adsorption chromat ography on underivatized

co- pol y(styrene-di vi nyl benzene), e.g. Anberlite[err] XAD;, silica gel
adsor pti on Abs oval gpmdiyy Hid iGln eaxcahaegeHibr Asptbys aply Iys Ser Ile Gln
car boxymet h¥l cel | ul ose; pargition chromat ograph®, e.g. on Sephadexffrr]

G 25; countercurrent distribution; or reverse phase high performance |iquid
21 chr ondspghemhdrg (ML Arg Glapdeualep Glut Lya Lewchemgelu s Leu His

- reverse-phase HPLC on c&yl- or octadecyl seBylsilica (ODS) boned phase
col um packi ng. In one enbodi ment of the multi-fragnment synthesis, the
m ddl e and Rb¥ePh®nal fragments are isol ated and successively condensed to

the Ct g M igbeuckk B sug'fD RO 4RoP 1 0@

(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
{(iii) HYPOTHETICAL: NO
{v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO:8:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Modified—-site
{(B) LOCATION: 34
(D) OTHER INFORMATION: /note= "Xaa34 = homoserine"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15
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product is deprotected and cleaved fromthe resin, and further purified.
The purification sequence is generally a conprehensive series of

chromat ographi ¢ separations. HPLC analysis determ nes the sequence and
choice of purification. A typical sequence involves cation exchange,
reverse phase HPLC, and reverse phase concentration col um. The fi nal
solution is subjected to |yophilization and the drug product stored in
anber bottlgsp dée RHPizaa) GO Lot deuwsle DhsaleedLét 0BLEEYY Meu His
(Canbridge, MA, USA), Rpeptide (Princetog5 NJ, USA), or Synt3etec

(Al bany, OR, USA). EXAMPLES The pol ypeptide of SEQID NO 7, a
34-am no acThir pigat i de, AVSEHQLLHDKGKSI QDLRRRELLEKLLEKLHTA-NH err], was
prepared using a three-fragnent condensation procedure. The N-term nus

fragmef?) cENEPRMATIQN EQR fEQJIYNOE K0 12, the middle fragnent anmino acids
13 to 23, anf the C—ternlnus fraggfnt am no acids 24 to 34. Each fragnent
was prepare& b ‘on a Vega 296 Automated Peptide

Synt hesi zer. Egg %ﬁ RMIRSs 85d4F for cl eavage of the

N err]-protectin i@k &hes after coupling. Coupling reagents
and sol vents wer aﬂ%fQﬁfthe reaction vessel in the coupling

st ep. gﬁﬁ# f Agnments vere purified by HPLC and
succe53|ve?igl éft é#n1nus fragnent. The final
polypeptlq;llyaﬁyggfﬁgfﬁﬁhgpmupleaved fromthe resin, and purified.
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 34
(D) OTHER INFORMATION: /note= "Xaa34 = homoserine lactone"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Xaa
(2) INFORMATION FOR SEQ ID NO:10:
(i) SEQUENCE CHARACTERISTICS:
: {(A) LENGTH: 37 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{x1) SEQUENCE DESCRIPTION: SEQ ID NO:10:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala Gly Arg Arg
35
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EXAMPLE 1. PREPARATI ON OF THE N- TERM NUS FRAGVENT.

22 The N-term nus fragnment, consisting of amno acids 1 to 12,
AVSEHQLLHDKG, was prepared on a 250 mmol e scale on the acid sensitive
resin, 4-hydroxynethyl-3-nethoxyphenoxy-butyric acid

4- et hyl benzhydryl am ne ( HVPB- VBHA) . This resin was prepared from MBHA
resin (Novabi ochem) as follows: STEP EVENT Tl VE
( MINS) REPETI TI ONS 1. CHerr]d [err]/EWF (1/1) wash 60
1 2. (2) INFORMATION FOR GHQrID GI:ddr] 2 3.

CH err]C [err]/DVF 1/1 5 3 4. HWPB | i nker
(1.15 egs)/ (1 SEQUEN%@%@SQTERISTIC% PyBOP/ DI PEA i n
CH[err] Clerr]/ Dglfl 1¥§2GTH50—1)4 @mipos acids CH err]C [err] wash

5

E: aml’?\/la‘%?sh 1. 2
7. m[err“]’b'f%??ﬁo%s inear 1.5 1
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:11:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu Lys
20 25 30

Glu Leu
(2) INFORMATION FOR SEQ ID NO:12:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 ' 5 10 15

Asp Leu Ala Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO:13:
(i) SEQUENCE CHARACTERISTICS:
{2A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
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8. |-PrO-|wash 1.5

CHerr]dJ[err]

was carried out using Fnoc-AyOH (1.5 -

and DVAP (0. 05

wash 1.5

2.2 egs.),

2
3

9.

After
one DMF/ CH err]C [err] wash, coupling of the first amino acid ([err]QdYy)

DIC (1.5 -

2.

at | east

2 eqQs.),

eq.) for about 15 hours at roomtenperature in DVF /

CHerr]CJ[err] (1/1), using the follow ng protocol: STEP EVENT
TIME (M NS§). . %,1 DVMF/ CH err]C[err] (1/1)

60 tii) ﬁﬂ@ﬂ " Novoc-x-H (2 eq.)/ 900

DI G- DVAP (0 MENT TYPE: N-& Qﬁ{igarl]d[err]/DNF(lll) 3.
CH[err]CI[err © 2 4. DMVF wash
1.5 (x1) SEé’UENCE Dzscnzplnaums‘ﬂésli D NO:13: 1.5

2 6. DVF/ CH err]C[err] (1/1) 1.5 2 7.

i - PrOH Ala Val Ser Glu Hils Bln Leu Leu His2A8p Lys Gly Lt eséd QlerGln
wash 1 1.5 5 3 The reddn was then washed 1%
repeating steps 3 to 8, and capped using the follow ng protocol: STEP
EVENT Asp Leu Arg TAmE X3 8u Leu REREGLW UMS Léu Leu Glu[fs Leu His
15 1 10 20 PhCOCl (0. 18M 25 pyri di3@(0. 36M

30-180

CH[err]CI [ eFR¥ Na%h

2
(2) INFORMATION FOR SEQ ID NO:14:

(1)

(ii)
(iii)
(v)
(xi)

Ala
1

Asp

Ala

SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

HYPOTHETICAL: NO

FRAGMENT TYPE: N-terminal

in DM/ CH err]d[err] 11.
1.5 2

12.

SEQUENCE DESCRIPTION: SEQ ID NO:14:

DMF wash

Val Ser Glu Ala Gln Leu Leu His Asp Leu Gly Lys Ser Ile Gln

5 10

15

Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20

25

Leu

(2) INFORMATION FOR SEQ ID NO:15:

(1)

(ii)
(iii)
(v)

{x1)

SEQUENCE CHARACTERISTICS:
{a) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

HYPOTHETICAL: NO

FRAGMENT TYPE: N-terminal

SEQUENCE DESCRIPTION: SEQ ID NO:15:
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13. i - PrOH wash 1.5 2 14.

DVF/CH err]d[err] (1/1) wash 1.5 1

23 15. CH err]Cd[err] wash 1.5

3 The remai ning am no acids were attached to the resin in
successive coupling cycles in reverse sequence using the 5 fol |l ow ng
protected Ci \

N err]- ?ﬂ\‘?[ C{F% éjerbLﬁJ;H ??f zﬁiﬁohﬁff‘ E‘e}’yg?“ﬁeASP Lys Gly, lys Ser :1[15.e Gln
N err]- anc L-aspartic acid-[err]-t-butyl ester aa9

N err]-Fnmo t di r R

aa7 N err]CA%niﬂél{ lfﬁt P%? LAy i i@a Leu Glu 28§ D& idu FEmf Il'rgl e <0
N err]- Hmcb{mr]tmty LgIMamne aab

N[ err]-FrocpiN exyd -trityl-L-histidine aad N err]-Fnoc-L-glutamc

acid-_-t-butyl ester aa3 Nerr]-Fnoc-Ot-butyl-L-serine 5 aa2
N[ err] {ZNOCNEORNMATION FOR SEQ &0 NoMp@:r]-t-Butyl oxycarbonyl - L-al ani ne

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:

Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO:17:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:

Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile Gln

1 5 10 15
Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Lys Arg Leu His
20 25 30
Thr Ala
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The couplings were carried out at roomtenperature in NVP using 1.5

to 2.2 equivalents of amno acid (0.1- 0.25M, O HOBt, and DIC. After
1.5 - 3 hours, DVBO was added and the coupling continued for 1.5 -
3 hours. Each coupling invol ved the foll ow ng steps: STEP
EVENT (2) INFORMATION FoRT |d¥i€: (ﬂ# NG):18: REPETI TI ONS 1. DIVF
wash : 15 2. 20% pi peri di ne
in NWP (13 SEQUENCE CHARACTERISTICS. 3. 20% pi peridine in NWP
14 () LENGTH: 44 amino abliHswash 1.5
2 5. (B) TH{Er rdnGrceadidnash 1.5 2
6. i - Pr OH(MRsPOPOLOGY: linear 1.5- 2.5 2- 510 7.
DMF/ CH err]d [err] (1/1) wash 1.5 2- 3 8.
Coupl i ng (ii) MOLECULE TYPE 'zzgyptlde 1 9.
CH[err]CI[err was h 1.5 2 10. DIVF
wash l HYPOTHETI@F%? NO 2 11. i - Pr OH wash
1.5
1 5 FRQGMESNT TYP%B N-termina ggH[e”] Alerr] wash 15

é [err]CI[err] wash 1.5 3
Coupllng C ﬁﬁ?e?? ; f‘ﬁﬁd?¥kéﬁ¢§'% Kai ser test; O I f the test

. Weg € Tepeated, optionally using PyBOP

was pOSItIVG %ﬁ g
n

as the coupling THER INFORMATION: /note= "Xaa29 =

lysine-(OCCH3 (OCH2CH2) 20CH3) "
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18:

Ala Val Ser Glu Hls Gln Leu Leu His Asp Arg Gly Arg Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Xaa Arg Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO:19:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(1i) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(3) NAME/KEY: Modified-site
(B) LOCATION: 29
(D) OTHER INFORMATION: /note= "Xaa29 =
lysine- (OCCHp (OCH2CH2) 1100CH3"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:

Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile Gln
1 5 10 15
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24 To cl eave the protected peptide fromthe resin, a suspension of
the resin was stirred in 1% TFA in CHerr]CJ[err] (4 nb/gmresin) at
O[err]C or roomtenperature for up to 15 mnutes. The solution was
filtered and extracted with 5% NaHCG3. TFA treatment of the resin was
repeat ed t 2L rledg g ArGABLASLYRT fe& OFTA NOKY A Wk SchaValrly WaLCHisO%
NaHSO err], and mater agai n. The organi cgphase was dried ovap sodi um

sul fate and evaporated. The residue was purified by HPLC as foll ows:

Col um: Zorfmax Arap- 10/ 150 C8, 6" x 40 cm Col umm tenperature: anbient Flow
rate: 2.2-3.0 nL/mn. cnR. Detector wavel ength: 250 nm Mobil e phase: 0.1%
HOAc, (2] GENFORMATION [FIOR ISEQaIDNE0 : ZBISCN The protected peptide was

| oaded on the colum in 65 -70% CH3CN. A gradient was run increasing the
proportion Gf) GERUEBNGE SHARACTERISEACSwer e conbi ned, concentrated, and the

product i sol at ed(PbyI@l*[lC_?H @4[ emi}loeﬂwdgtlon The organi c phase was washed
with a dilute solBh iTOFESG amddoy ABcarbonate or water, dried over sodium

sul fate, filtered®) FHFELKYor &t’-@&.ar
(1i) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Ala Leu Ala Glu Ala Leu Ala Glu Ala Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO:21:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:21:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln

1 5 10 15
Asp Leu Arg Arg Arg Ser Leu Leu Ser Ser Leu Leu Ser Ser Leu His
20 25 30
Thr Ala
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EXAMPLE 2. PREPARATI ON OF THE M DDLE FRAGVENT. The m ddl e fragnent,
consisting of amno acids 13 to 23, KSI QDLRRREL, was prepared on a 230
mrol e scale on an acid sensitive resin,

4- hydr oxynet hyl - 3- nethoxyphenoxybutyrlc acid 4-met hyl benzhydryl am ne
(HWPB-MBHA). This resin was prepared from MBHA resin as descri bed above for
Exanple 1. The first am no acid aa. 24) was incorporated as shown using

Froc- L‘z’eE%FQ%MATIGNK?QRN§EQﬂ§RJ 246 aci ds were attached to the resin in

successi ve cpuplln

cles u3|n t he %rocedure of Exanple 1: aa23
N[ err] - Fnoc$t) o¥ e ter aa22
N err] - Fnoc- N[er } 5§ihﬁ hyl benzyl sul f onyl - argi ni ne aa2l
N err]-Fnoc- N[ er y %? rlnethylbenzylsulfonyl arginine aa20
N err]-Fnmoc-N errt]* Ihoxy -trimethyl benzyl sul fonyl -L- argini ne
25 (ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Ala Phe Tyr Asp Lys Val Ala Glu lys Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO:23:
(1) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{v) FRAGMENT TYPE: N~terminal
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8
{D) OTHER INFORMATION: /note= "Xaa8 = norleucine"
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 18
(D) OTHER INFORMATION: /note= "Xaal8 = norleucine"
{(xi) SEQUENCE DESCRIPTION: SEQ ID N0O:23:

Ala Val Ser Glu Ile Gln Phe Xaa His Asn Leu Gly Lys His Leu Ser

1 5 10 15
Ser Xaa Glu Arg Val Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30
Asn Tyr
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aal9 N err]-Fnoc-L-1eucine aal8 N err]-Fnoc-L-aspartic acid-B-t-butyl ester
aal7 N err]-Fnoc-Nerr]-trityl-L-glutam ne aal6é N err]-Fnoc-L-isol euci ne
aal5 N err]-Fnoc-Ot-butyl-L-serine aal4d

N err]-Frmoc-N err]-t-butyl oxycarbonyl-L-1ysine The peptide was
cleaved fromthe resin as the free acid, the organics extracted, dried and
evapor appdiRsorMATION fIOR FeEIDIe No:2lhe resi due may be precipitated by

di ssolving in dichloromethane and adding to t-butyl nethyl ether (t-BuOw).
After filtegingSEQUENCE CCHARACTERISINICS2nd vacuum dryi ng, the product was
purified by HPLC(BDn BERETHaX34 @ming addsisr i bed above, run isocratically
with 75% CH3CN, (Re T¥REctaminmagtighgt h was 267 nm EXAMPLE 3,

PREPARATI ON OF THE CORGMIRUS FHREEVENT. The C-termnus fragnent,
consisting of am no acids 24- 34, LEKLLEKLHTA, was prepared on MBHA resin
on a 130 méidtMRLEGYRE TYRE: Pemipkde® 4- di met hoxy- 4' - (car boxynet hyl oxy) -

benzhydrylgntne Linker as follows:. STEP EVENT Tl VE
(M NS) (REPETHXPORRETICAL: NO  yerrjcerr] wash 60
1

{v) FRAGMENT TYPE: N-terminal

{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8
(D) OTHER INFORMATION: /note= "Xaa8 = norleucine™

(ix) FEATURE:

{(A) NAME/KEY: Modified-site

(B) LOCATION: 18

(D) OTHER INFORMATION: /note= "Xaal8 = norleucine"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24:

Ala Val Ser Glu Ile Gln Phe Xaa His Asn Leu Gly Lys His Leu Ser

1 S 10 15

Ser Xaa Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Asn Tyr

(2) INFORMATION FOR SEQ ID NO:25:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(1i) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:25:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30
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2. 10% DI PEA in CH[err]CI[err] 5 2 3.

CHerr]dJ[err] 3 4. DIVF

5 3 5. Llnker/HCBt/DIC (1.5 eq) in CHerr]d[err]/ DV
(/1) 300- 420 1 6. CH[err]CI[erM

1.5 2 7. DMF 2
8. i PrOH 2.5 2 9
CH[err]CI[ETm}/WAla 1.5 2 10. i Pr OH

2. 2 BB CHerr]C[err] 1.5 3
12 DMF 10 1 I n

DVF/ CH{2) r TXNIQRMATION FOR SEQ A®f ¥0rP6: DI PEA 30- 35 1
in DM/ CH err]dJerr] 14. CH err]d [err] wash 1.5

2 (1) SEQUENCE CHARACTERISTICS: 5g

(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: helical

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8
(D) OTHER INFORMATION: /note= "Xaa8 = glutamic acid or
arginine"

(ix) FEATURE:
(A) NAME/KEY: Region
(B) LOCATION: 1..10
(D) OTHER INFORMATION: /note= "Sequence 26 is embedded at
positions 22 to 31 of sequences 5, 6, 7, 8, 9, 10,
11, 12, 13, and 14."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26:

Glu Leu Leu Glu Lys Leu Leu Xaa Lys Leu
1 5 10

(2) INFORMATION FOR SEQ ID NO:27:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: helical

(ii) MOLECULE TYPE: peptide
(iii) RYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal
{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8

(D) OTHER INFORMATION: /note= "Xaa8 = glutamic acid,
lysine, or lysine- (OCCH2PEGX)"
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15. DMF wash 1.5 2 16. I - PrOH

wash 1.5 2 17. DMF / CHerr]dJ[err] wash
1.5 1 18. CH err]Cd[err] wash 1.5
3 The remaining am no acids were attached to the resin in successive

coupling cycles in reverse sequence using the follow ng protected am no
acids: aa34 Nerr]-Fnoc-L-al anine aa33 N err]-Fnoc-Ot-butyl-L-threonine
aa32 N err]idBnmEBAIURRBY i tyl-L-histidine aa31l N err]-Fnoc-L-|euci ne aa30

N[ err] - Fnoc- N[ er t3) tNAMBAKEYcy Redtiomy| - L- |1 ysi ne aa29 N err]-Fnoc-L-glutamc
acid-[err]-t-but(B) gQGATIONE IN.di0r | - Fnoc- L- | euci ne aa27

N err] - Fnoc- L- | e(R) S HER ENFORMATION c /RpEer] ' Seguentex: 'baiﬂacﬂ?hed_dqdysﬁtne
aa25 N err]-Froc- L- gl utRRfiik ignsd 22ete] 31- pft eausnees gy 16, 17, 18,

N err]-Fnoc-L- | euci ne @nrd 19.Th¢' couplings were carried out for 1.5 to 3

hours at roomtenper red | 1 .42 equivs. of am no acid,
HOBt, and H‘)C, Sé&‘g‘r‘%%@ﬁ@ﬁ %%Qzé.g {q8T%7ee equi val ents of am no
acid, HOBt, _.and DI C were used for. amn chds and 25. After 1.5 - 3
hour s, 20%%%’%?‘%‘50@8‘ %‘Fc? t]:ﬁeé:l g‘@&p%ﬁ%ghggnééﬁued for 1.5 - 3 hours.
Each coupling involved the Follow ng steps, incCluding Fnoc cl eavage and

al ter gDk RGRMRFRAF Fo B 10 NORSBYT TINE (M NS

REPETI

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: helical

(1i) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
{v) FRAGMENT TYPE: internal

{ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 1..10
(D) OTHER INFORMATION: /note= "Sequence 28 is embedded at
positions 22 to 31 of sequence 20."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28:

Ala Leu Ala Glu Ala Leu Ala Glu Ala Len
1 5 10

(2) INFORMATION FOR SEQ ID NO:29:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: helical

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal
(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 1..10

(D) OTHER INFORMATION: /note= "“Sequence 29 is embedded at
positions 22 to 31 of sequence 21."
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1. DVF wash 2.5- 30 1 2. 20%

pi peridine in NW 3 1 3. 20% pi peridine in NW
14 1 4. DMF wash - 1.5 3
5. CHerr]d[err] wash 1.5 2 6

I - PrOH wash 1.5- 2. 5 2- 6 7.

DVF/CH err]C [err] wash 3 8. Coupl i ng
240 (xi) SEQUENCE DESCRJHTJION: CISF-Qr ﬁp Nash9: 1.5

2 10. DMF wash 2 11. i - PrOH
wash Ser Leu Leq_spr;§q; Leu Leuzser Ser Leu

2; - 12 1 DIVF/CH[errﬁCI[err] wash 10 1.5 2 13.
i Pr

L5 (@ INFORMéTk%Ns%‘PRt%%Q I NO:30: D|v|2: - oerr]d [errz] SY\Iaig
1

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: helical
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal
{ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 1..10
(D) OTHER INFORMATION: /note= "Sequence 30 is embedded at
positions 22 to 31 of sequence 22."
(x1) SEQUENCE DESCRIPTION: SEQ ID NO:30:

Ala Phe Tyr Asp Lys Val Ala Glu Lys Leu
1 5 10

(2) INFORMATION FOR SEQ ID NO:31:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 88 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
{(iv) ANTI-SENSE: NO
(x1) SEQUENCE DESCRIPTION: SEQ ID NO:31:
CCTCTAGATC TCCGCGGCGC TAGCATGGCT GTTTCTGAAC ATCAGCTGCT TCATGACAAA 60
GGTAAATCGA TTCAAGATCT GAGACGTC 88
(2) INFORMATION FOR SEQ ID NO:32:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 90 base pairs
(B) TYPE: nucleic acid
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16. Ac2Q DI PEA/ 30- 35 1

CHerr]C[err]/ DV 17. CHerr]Cd[err] wash 1.5

2 18. DMF wash 1.5 2 19. i - PrOH
wash 1.5 2 20. DI\/F/CH[err]O[err] wash
1.5 1 21. CHerr]Cd[err] wash .5

3 Coupl i ng conpl eteness was confirnmed by the Kaiser test after each

coupling step. (d) S1RANDEDNESSS Baagleve (_1.5% uncoupled), steps 8 to 14
wer e repeated; i{p)}hroRIKGWadinegati ve, the resin was acetyl ated.

EXAMPLE 4. TRREE FRAGVENT CONDENSATI ON. The three fragnments were
prepar ed agiile MOLECULEITYRE i cDBRanpl es 1, 2 and 3. The remaini ng

N[ err]-Fnmoc group of the G term nus fragment was renoved using steps 1 to

7 of the Kkast) démTW%rrMOe 3 protocol . The nmiddle fragment B (172
g, 618rrrm|e @QmeIe) HOAt (3.7 mmle), and DIC (61.9 mvl e)
wer e added(%Yi tmes $B nAES r agnent resin (190 g, 41 mmole) in NVP (900

hoaj_rgnle P {]750 ‘iE %%@?Fﬁﬁ:? g%ii ib {éé hue(rjo;)(r)nrtgnoteLEI: u(rjgyfor '2I'ﬁe
resin e
sho:/ved}égggﬁgé gg %ﬁ! §’%%f&A@ﬁ@@ﬁGhﬁ:§Ei&Zgﬁﬁ&@c%§%% e;t&; tc’grotlfczl esgo

(Exarrp m)c groups renoved (Exanple 3, steps
(2) INFORMATION FOR SEQ ID NO:33:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33:
CCTCTAGATC TCCGCGCGCT AGC 23
(2) INFORMATION FOR SEQ ID NO:34:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: YES
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34:
CCTCGAAGCT TATGCATCAT TATC 24
(2) INFORMATION FOR SEQ ID NO: 35:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
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l1to7). The N-term nus fragnent A, as the Na salt, (153 g, 62.4

nol e), HOBt (59.2 mmole), HOAt ( 3.7 mmole), PyBOP (62.5 mmol e) and DI PEA
(125.15 mole) were added to the resin in NW (900 nL) and CH err]C[err].
The m xture was stirred at roomtenperature for 24 hours, filtered and
washed (Exanple 3, steps 9-13). The Kaiser test showed | ess than 1%
uncoupl ed 28 remai ning. The resin
was acetyl ated (HBANENBE3, amimpsadikdto 20), renoved fromthe reactor, and
dried under vacuym TOPOLAGY¥ol Limeaxr of phenol (60.3g) in thioanisole (152.6
m.) and TFA (1L) was added to the peptide-resin (64g) under Nerr]. The

m xt ure wadiddoMOGECYLEIUYEEanpraWBBr sl ow y added. The mixture was stirred
for 0.5 hrs. at -10[err|C in a closed systemand for 1-2 hours at room

t enper at urldii) H¥ROFHETREALyaNOconcentrated to hal f vol ume under vacuum at
50[err]C and the resin was filtered an washed twice with TFA (250 nL) and
glacial acd¥cF NT(3%BE: pfiyterm filtrates were

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35:

Ala Val Ser Glu Ile Gln Phe Leu His Asn Leu Gly Lys His Leu Ser
1 5 10 15

Ser Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Asn Tyr
(2) INFORMATION FOR SEQ ID NO: 36:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 34
(D) OTHER INFORMATION: /note= "Xaa is homoserine"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36:

Ala Val Ser Glu Ile Gln Phe Leu His Asn Leu Gly Lys His Leu Ser
1 5 10 15

Ser Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Asn Xaa
(2) INFORMATION FOR SEQ ID NO: 37:
(i) SEQUENCE CHARACTERISTICS:
(a) LENGTH: 34 amino acids

(B) TYPE: amino acid
(D) TOPOLOGY: linear
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precipitated by addition to a 3:1 mxture of t-butyl nethyl ether : hexane
(6.5L). The crude peptide was filtered, washed with t-butyl nethyl ether,
toluene, and t-butyl nethyl ether (2x250 nlL each) and reprecipitated by
di ssolving in methanol (500 nmL) and adding to t-butyl nethyl ether (7L).
The crude was filtered, washed with t-butyl nethyl ether, and dried under
vacuumto yield 33g of peptide. In |like manner, the follow ng PTH P
anal ogs may be prepared, substituting an appropriate resin for the acid
t er m nat ed( g9 pMOIECULEVBEPIEL: | pioEEBh QDL RRRELLEKLLEKLHTA- CH ( SEQ | D NG 6)
AVSEHQLLHDKGKS| QDLRRRELLERLLERLHTA- CH (SEQ | D NO 15)
AVSEHQL L HORGRSHYPIORREAICARL: | BRI HTA- CH (SEQ | D NO 16)
- AVSEHQL LHDRGRSI QDLRRRELLERLLKRLHTA- SEQ I D NG 17)
AVSEHQL L HDKIGKSIEBAGHMENT TRRE|: RNI:FFN“EP#i- SEQ I D NO 5)
AVSEHQLLHDKCGKSI RRRELLEKLLEKLHTAGRR- CH ( SEQ | D NG 10)
AVSEAQL L HDLERS| Wﬂ@ﬂELL KLLEKLHAE éfEQ | D NE)14)

1 R iRArBLF

AVSEHQL L HDKGKSI ORE $ (SEQ I D NO 11)

A - ‘\ H )<1'F ) 2 . )
AVSE! QFXHNL GKHL R OR:H ?S’(Lﬁu e, %‘ﬁdf%%l@
- AVSEHQLLH SI N [)gﬁzzo
AVSEHLLH %}%ﬁﬁﬁ%ﬁﬁ NS P YT o 12)
Ala Val Ser Glu Ile Gln Phe Leu His Asn Lys Gly Lys His ?gu Ser
1 5 10 _

AVSEI QFXHNL GKHL

Ser Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu ggs Leu His
20 25

Asn Xaa
(2) INFORMATION FOR SEQ ID NO: 38:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(1i) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Iée Gln
1 5 _ 10 1

Asp Leu Lys Leu Lys Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala
{(2) INFORMATION FOR SEQ ID NO: 39:

(1) SEQUENCE CHARACTERISTICS:
(3) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
Sheet Has Been Re laced
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AVSEHQLLHDKGKSI QDLRRAELLEKLLEKLHTA-NH err] (SEQ I D NG 13)
29 AVSEHQLLHDKGKSI QDLRRRSLLSSLLSSLHTA-NH err] (SEQ | D NO 21)
AVSEHQL LHDKGKSI QDL RRRAFYDKVAEKLHTA- NH2 (SEQ | D NG 22) AVSEI QFLHN
LGKHLSSLRR RELLEKLLEK LHNY-NH2 (SEQ I D NGO 35) AVSEHQLLHD KGKSI QDLKL
KELLEKLLEK LHTA-NH err] (SEQ ID NGO 38) AVSEHQLLHD KGKSI QDLRR RELLERLLER
LHTA-NH2 (SEQ I D NO 39) AVSEHQ.LHD KGKSI QDLRR RELLERLLER LHTAP-OH (SEQ I D
NO 40) AVSEHQHYH#HEEICADRRORELLERLLER LHTAGRR- OH (SEQ | D NO 41)
AVSEHQLLHD KGKSI @QDLRR RELLEKLLEK LHTY-NH err] (SEQ I D NGO 43)
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO: 40:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION_: SEQ ID NO: 40:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 i5

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His
20 25 30

Thr Ala Pro
35

(2) INFORMATION FOR SEQ ID NO: 41:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 37 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15
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AVSEHQLLHD KGYSI @QDLRR RELLEKLLEK LHTA-NH err] (SEQ I D NO 44) AVSEHQLLHD
KGCSI QOLRR RELLEKLLEK LHTA-NH err] (SEQ I D NG 45) AVSEHQ.LHD KGXSI QDLRR
RELLEKLLEK LHTA-NH err] (SEQ I D NG 46) (X =

Cys(CH err]CONH(CH err])[err] NH(biotinyl))) AVSEHQLLHD KGXSI QDLRR
RELLEKLLEK LHTA-NH2 (SEQ I D NO 47) (X =

Lys(7-di nmet hyl am no- 2- oxo- 2H 1- benxopyr an-4-acetyl)) AVSEHQLLHD KGKSI QDLRR
RELLEKLLEK BH@AEEGPB@SEEFGDAhﬁ)GEQ LA/ e @ rBHXP@rLPuKGKSIngebe?LH$B
RX[err]LLX[err]KLLX[err?R LHA-OH (SEQ I D N@X9) (X err] du(®Herr]);
Xerr] = OCH err£ AVSX[ err ] HQLLHX[ err ] KGKSICM[err]LRR
RX[err]LLX[ f;VrPKgLNAGOCH[err] (SEQ I D NO:50) (X[err] =

€] u(CCH[err]) X[er Asp(OCH err])) AVSEHQLLHD KGKSI QDLRR RELLEKLLEK

NG 53) %@Eﬁe&%ﬁ%ﬁgﬁ%ﬁﬁ&'@ CHTP N orr] (SEQ 1D NG 54) ©
ﬁ\éﬁgr%tgg EGESE%EEE‘ d;ﬁﬂng%fﬁﬁf (SEQ ID NO55) AVSEHQLLHD

(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
{(A) NAME/KEY: Modified-site
(B) LOCATION: 38
(D) OTHER INFORMATION: /note= "Xaa i1s homoserine™
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His
20 25 30

Thr Ala Gly Arg Arg Xaa
35

(2) INFORMATION FOR SEQ ID NO: 43:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30
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AVSEHQLLHD KGKSI QDLRR RELLEKLLEK LHTRSAW OH (SEQ | D NO 57) AVSEHQLLHD
RGRSI QDLRR RELLERLLER LHTAGRRTRSAW OH (SEQ | D NO 58) AVSEHQLLHD RGRSI QDLRR
RELLERLLER LHTAGRRTRSAW NH2 ( SEQ | D NO 59)

30 AVSEHQLLHD RGXSI QDLRR RELLERLLER LHTAGRRTRSAW OH (SEQ I D NO 60) (X =
Lys(di hydroci nnamoyl )) AVSEI QFXHN LGKHLSSXTR SAW.RKKLQD VHNY-NH err] ( SEQ
I D NO 61) (X - norleucine) AVSEHQLLHD KGKSI QDLRR RELLEKLLEK LHTMA- NH[ err]

(SEQ I D NO 62) AVSEHQLLHD KGKSI QDLRR RFFLEKLLEK LHTA-NH err] (SEQ ID
NO: 64) Thr Tyr

(2) INFORMATION FOR SEQ ID NO: 44:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) BYPOTHETICAL: NO
(v) FRAGMENT TYPE: N~terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44:

Ala Val Ser Glu His Gln Leu lLeu His Asp Lys Gly Tyr Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr aAla
(2) INFORMATION FOR SEQ ID NO: 45:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(1iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Cys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO: 46:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
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AVSEHQLLHD KGKSI QDLRR RELLHKLLEK LHTA-NH[err] (SEQ I D NO 65) AVSEHQLLHD
KGKSI QDLRR RELLEHLLEK LHTA-NH err] (SEQ ID NO 66) AVSEHQLLHD KGKSI QDLRR
RELLEKLI AK LHTA-NH[ err] (SEQ I D NO 67) AVSEHQLLHD KGKSI QDLRR RELLEKLLEE

| HTA-NH[ err] (SEQ I D NO 68) AVSEHQLLHD KGKSI QDLRR RELLEKLLEK LHTRSAW NH2
(SEQ I D NO 72) AVSEHQLLHD KGKSI QDLRR RELLEKLLEK LHTRSAX- OH ( SEQ I D NO 73)
(X = Nal (2) = 3-(2-naphthyl)-L-alanine) AVSEHQLLHD KGKSI QDLRR RELLEKLLEK
LHTASAW OH ( SEQ (DD NOPDLPGYAVEEREAEHD KGKS| QDLRR RELLEKLLEK LHTAEI RA- OH
(SEQ I D NO 75) AVSEHQLLHD KGKSI QDLRR RELLEKLLEK LHTAEI R-OH (SEQ I D NO 76)
AVSEHQL L HX 3HGK SICOBCRRERTYPEK| PEREEHFAE] - OH (SEQ | D NO 77)  AVSEHQLLHD
KGKSI QDLRR RELLEKLLEK LHTAE- OH (SEQ I D NO 78) SEHQLLHD KGKSI QDLRR

REL L EKL L EK 33 AYRQTHESEGALD MO 80) LLHD KGKSI QDLRR RELLEKLLEK LHTA- NH2

(SEQ I D NO 81) LH S| QDLRR RELLEKLLEK LHTA-NH2 (SEQ I D NO 82) SEHQLLHD
RGRS| QDLRR €HI FFRC L%§EWW?§EQ I D NO 83§ 0 : s

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 13
(D) OTHER INFORMATION: /note= "Xaa is
Cys (CH-2CONH (CH~2) -2NH (biotinyl)) "

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Xaa Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
2 25 30

Thr Ala

(2) INFORMATION FOR SEQ ID NO: 47:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 13
(D) OTHER INFORMATION: /note= "Xaa is
Lys (7-dimethylamino-2-oxo-2H-1l-benxopyran—-4-acety
l) n

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Xaa Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala
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LLHD RGRSI QDLRR RELLERLLER LHAGRRTRSAW OH ( SEQ | D NG 84)
Alaferr]] (SEQ I D NO 25),
(SEQ I D NG 25),

above.

[Met[err],

AVSEHQLLHDKGKSI QDL- RRRELLEKLLEKLHTMA-NH err],

may be prepared and purified follow ng the procedures

Thi s pol ypeptide may be converted to the honoserine | actone as
follows. The purified peptide is dissolved in 44%form c acid.

Thi s

solution is conbined with a prem xed sol ution of cyanogen

31

hrs.

bri@i ISFORBATION ) FORASED eI NG:1.48 :nys)
The solution is stirred at O[err]C for 2 hr and at
The f éihveSEQUENGE ¢
C- 18, 300 Alerr] {Ay BENGDRD 3fnamingyagids 2 ni/nin,
acetonitrile in

CRARAGRERISTRGS

oF YREH: yBing AGhd,)

in 44%formc acid at O[err]C.
roomtenperature for 2

‘be nonitored by HPLC (Vydac[err]

gradi ent 25-45%

The sanple is concentrated and

purified by prepépbt?9%9¥@G¥#%k§?Q®Hac[err] C- 18, gradient 25-45%

acetonltrllei5

(iii)
(v)
(xi)

Ala
1

Asp

Thr

bofeds

"wBLAchLE b

HYPOTHETICAL: NO

FRAGMENT TYPE: N-terminal

(SEQ I D NO. 9).

SEQUENCE DESCRIPTION: SEQ ID NO: 48:

Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln

5

10 15

Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20

25

Ala Gly
35

{2) INFORMATION FOR SEQ ID NO: 49:

{1)

(ii)
{iii)
(v)

(ix)

(ix)

(ix)

(ix)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 33 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

MOLECULE TYPE: protein
HYPOTHETICAL: NO
FRAGMENT TYPE: N-terminal
FEATURE:

(A) NAME/KEY: Modified-site
(B) LOCATION: 4

30

(D) OTHER INFORMATION: /note= "Xaa4 is Glu(OCH-3)"

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 10

(D) OTHER INFORMATION: /note= "Xaal0 is Asp (OCH-3)"

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 17

(D) OTHER INFORMATION: /note= "Xaal7 is Asp(OCH-3)"

FEATURE:
(A) NAME/KEY: Modified-site

- 56 -
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AVSEHQLLHDKGKSI QDLRRRELLEKLLEKLHTX ( X=hSerl ac, SEQ I D NG 9) Simlarly,
(SEQ ID NO 79) may be prepared in accordance with this procedure.
AVSEI QFX[ err] HN KGKHLSSX[ err] ER VEWLRKKLQD VHNX2 (SEQ | D NO 79)

(X[err] = L-norleucine; X err] = honoserine |actone) To prepare the
honoserine am de, the crude hSerl actone anal og, Conmpound 4, is concentrated
and treated with 25 nL saturated NH err] in nethanol. The solution is

stirred at O[err](B)foocRrionanzk at roomtenperature for 16 hr. The reaction
may be nonitored(by OFPHER(INHORMAPIGN: 30bte= 4Xaa22238 Gl (OCHB)Of 1.2
mL/mn, gradient 20-45% acetonitrile in 0.1% TFA). The solution is
concentr at gdxAnBEATUREEed by preparative RP- HPLC (VWdac C 18, gradient of
25- 45% acet oni t r i{R¢ NAMB/KEY TPModifbed+siteseri ne ani de peptide fractions
are pool ed and | (BphLOCAZTONO ZPve (SEQ I D NO 8).

AVSEHQL L HDKGKS| QIPRRREHERKENFRRMATI W e/rnqte(=x4'|¥9@r25 $BQGp (RCHSS) "
Simlarly, GConmpounds 22, 23 and 28 may be prepared follow ng this

procedur e, (aéq)ng’EﬁEPﬁFom ne as Ctermnus. AVSEI QFLHN LGKHLSSLRR RELLEKLLEK

LHNX- NH[ er r ] (SE g &%% Mod -site (X = honoseri ne)
AVSEl QFLHN KGKHL 552 {2&* 1] SEQY DNY3TL o)
(X = honpseri ne) X %RF[{*&LELERL Lﬁfxg%ﬁibﬁﬁf(sm ID
NO 42) (xi) SEQUENCE DESCRIPTFION!OSEFEID 10: 49:
Ala Val Ser Xaa His Gln Leu Leu His Xaa Lys Gly Lys Ser Ile Gln
1 5 10 15

Xaa Leu Arg Arg Arg Xaa Leu Leu Xaa Lys Leu Leu Xaa Lys Leu His
20 25 30

Ala
(2) INFORMATION FOR SEQ ID NO: 50:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 33 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
{A) NAME/KEY: Modlfied-site
{B) LOCATION: 4
(D) OTHER INFORMATION: /note= "Xaad4d is Glu(OCH-3)"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 10
(D) OTHER INFORMATION: /note= "Xaal0 is Asp (OCH-3)"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 17
(D) OTHER INFORMATION: /note= "Xaal7 is Asp (OCH-3)"

(ix) FEATURE:
(A) NAME/KEY: Modif ied-site
(B) LOCATION: 22
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The honoserine al kylam des are simlarly prepared fromthe honoserine
| actone by dissolving it in DMF containing an excess of the correspondi ng
al kyl am ne. After stirring at 32
roomtenperature for several days (the reaction nmay be nonitored by
anal ytical HPLC) the mixture is evaporated to dryness and the peptide
purified by preparative HPLC. Representative honoserine al kyl am des are
Conpounds 55 and(6.oPR¢REHRIFORMATEEN: QPhBReRErKEKR 2 EXs LGITRK(OCICHICH3 (SEQ | D
NO 69) (X = honpserine) AVSEHQLLHD KGKSI QDLRR RELLEKLLEK
LHTX- NHCH| eix) GrzruRE err]H err] (SEQ I D NO 70) (X = honoseri ne) An
aqueous sol uti on(x)¥f NAME/KEMxsModid lledesdte anal og

(B) LOCATION: 25

(D) OTHER INFORMATION: /note= "Xaa25 is Glu (OCH-3) "

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 29
(D) OTHER INFORMATION: /note= "Xaa29 is Glu(OCH-3)"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50:

Ala Val Ser Xaa His Gln Leu Leu His Xaa Lys Gly Lys Ser Ile Gln
1 5 10 15

Xaa Leu Arg Arg Arg Xaa Leu Leu Xaa Lys Leu Leu Xaa Lys Leu His
20 25 30
Ala

(2) INFORMATION FOR SEQ ID NO: 51:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 34
(D) OTHER INFORMATION: /note= "Xaa is homoserine"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Xaa
(2) INFORMATION FOR SEQ ID NO: 52:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 amino acids
(B) TYPE: amino acid

R
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above may be treated with porcine |liver esterase (Sigma Chem cal Conpany,
St. Louis, MJ). The hydrolysis of the lactone to the Cterm nal honbpserine
may be nonitored by anal ytical HPLC. When the hydrolysis is judged to be
conplete the material may be purified by preparative HPLC as above.
AVSEHQLLHD KGKSI QDLRR RELLEKLLEK LHTX-OH (SEQ I D NG 51) (X = honoseri ne)
While this invention has been exenplified by the disclosure of the
synthesis of a 3MaMOROINSYd pgdnegpaptide fromthree fragnents, it is
equally applicable to the nthesis of other PTH and PTHrP anal ogs of

di fferent (hytMOLEGHHR dim’f%r ®F¥eteaRgnents. Generally, glutamic acid,

gl yci ne, |eucine and roI|ne are desirable fragnent G termni. 1In the
precedi ng( E&hhp¥¥%PTﬂé§i9 Bci ne coupling between fragnents 2 and 3

provi ded unex ecte hi |l arly, |eucine-I|eucine coupling
coul d be ebe Tr?g&r# ?%&FF@H% the pol ypeptide of SEQ ID NO 7
fromfrag d .wn. | Bsanot her enbodi nent when
anmi no aci d&8* ? %&?E%é?bﬁ:as%eht%hémgng § ?I§8N81 §%I’le four ami no acid

fragment ”ax%gev{eis P8 B B LI RO ﬁEsOAsﬁoi.*Q SBy$ asdwi fesg1nd

condensed to prepvide fragment 24- erna |ver, t hes f our
am no acid Tragnment 23-26 (LLEK) may be prepared and sel f-condensed to

provi de theagg- ﬁQufxﬁgrm& Ard [ eae@ Peupsluf Lgat Le8 LéueGharmyesl Leu His
25 30

Thr Ala Pro
35

(2) INFORMATION FOR SEQ ID NO: 53:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Pro
(2) INFORMATION FOR SEQ ID NO: 54:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal
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33 with the use of smaller fragnents, which readily crystallize;
however, an increase in the nunber of fragnents requires nore fragnent

condensati on steps.

34

SEQUENCE LI STING (1) GENERAL | NFORVMATI ON

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln

1 5 10

15

Asp Leu Arg Arg Arg'Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20

25

Thr Pro

(2) INFORMATION FOR SEQ ID NO: 55:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 33 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55:

30

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln

1 5 10

15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20

25

Pro

(2) INFORMATION FOR SEQ ID NO: 56:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 32 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56:

30

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln

1 5 10

15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu Pro
20

25

-
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(i) APPLI CANT: F. HOFFMANN- LA ROCHE AG (i1) TITLE OF I NVENTI ON

METHOD FOR THE SYNTHESI S OF ANALOGS OF PARATHYRO D HORMONE
AND PARATHYRO D HORMONE RELATED PEPTI DE (iii1) NUMBER OF
SEQUENCES: 86 (i v) CORRESPONDENCE ADDRESS: (A) ADDRESSEE: F.
HOFFMANN- LA ROCHE AG (B) STREET: G enzacherstrasse 124.

(O CATY. Basle _ (D) STATE: BS (E) COUNTRY: Switzerland
(F) zZIP. CH 4070 (v) COWUTER READABLE FORM (A MED UM
TYPE: ER2ppIyFORMATION FOR SEQ BP S8OYPHTER | BM PC conpati bl e (O
OPERATI NG SYSTEM PC- DOS/ Ms- DOS (D) SOFTWARE: Patentln Rel ease
#1. 0, VErsibh)#SEQQENQEQCHHQRQQERTS@NCﬁCR SEQ I D NO 1: (i) SEQUENCE
CHARACTERI STI CS; (A) LENGTH: (3¥) amgRerAcids anino acids (B) TYPE:

amino acid (B) TYRR: aminooaeid
! {D) nggLOGY: 1neh§ I hear

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 _ 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Arg Ser Ala Trp
35

(2) INFORMATION FOR SEQ ID NO: 58:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 42 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58:

Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His
20 25 30

Thr Ala Gly Arg Arg Thr Arg Ser Ala Trp
35 40

(2) INFORMATION FOR SEQ ID NO: 59:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 42 amino acids
(B) TYPE: amino acid

- 61 -
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(ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO (v) FRAGVENT

TYPE: N-term nal (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 1: Ser Val
Ser Qulle dn Leu Met H's Asn Leu Ay Lys H's Leu Asn 1

5 10 15 Ser Met Au Arg Val Gu
Trp Leu Arg Lys Lys Leu A n Asp Val H's 20

25 30 Asn Phe

35 (2) | NFORMATITOR OB YSEQinPaMO; 2:

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59:

Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His
20 25 30

Thr Arg Gly Arg Arg Thr Arg Ser Ala Trp
35 40

(2) INFORMATION FOR SEQ ID NO: 60:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 42 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 13
(D) OTHER INFORMATION: /note= "Xaal3 is
Lys (dihydrocinnamoyl) "
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60:

Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly'Xaa Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His
20 25 30

Thr Arg Gly Arg Arg Thr Arg Ser Ala Trp
35 40

(2) INFORMATION FOR SEQ ID NO: 61:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
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(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 34 amino acids

(B) TYPE: am no acid (D) TOPOLOGY: i near (i1) MOLECULE
TYPE: peptide (iii1) HYPOTHETI CAL: NO (v) FRAGMVENT TYPE

N-term nal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 2: Al a Val Ser
Qu lle dn Phe Met H's Asn Leu Ay Lys H's Leu Ser 1 5
10 15 Ser Met Qu Arg Val Qu Trp Leu Arg Lys Lys
Leu A n Asp Val (8)s TOPOLOGY: linear 20

30 Asn Phe (2) I NFORMATION FOR SEQ I D NO 3: (1) SEQUENCE
CHARACTERI GH)CMOLECULE TYPE(:AProE®3FH 34 ani no acids (B) TYPE
am no acid (D) TOPOLOGY: i near (i1) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8
(D) OTHER INFORMATION: /note= "Leu8 is Norleucine"
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 18
(D) OTHER INFORMATION: /note= "Leul8 is Norleucine"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61:

Ala Val Ser Glu Ile Gln Phe Leu His Asn Leu Gly Lys His Leu Ser
1 5 10 15

Ser Leu Thr Arg Ser Ala Trp Leu Arg Lys Lys Leu Gln Asp Val His
20 25 30

Asn Tyr

(2) INFORMATION FOR SEQ ID NO: 62:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Met Ala

35
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(iii) HYPOTHETI CAL: NO (v) FRAGVENT TYPE: N-terni nal (xi)

SEQUENCE DESCRI PTI ON: SEQ I D NO 3: Ser Val Ser Qu Ile @n Leu Met Hi s
Asn Leu Ay Lys H's Leu Ser 1 5 10

15 Ser Leu u Arg Val Qu Trp Leu Arg Lys Lys Leu G n Asp Val H s

20 25 30 Asn Phe (2) | NFORMATI ON
FOR SEQ I D NO 4: (i) SEQUENCE CHARACTERI STI CS: (A) - LENGTH
34 anino ac{gfls SEQUENCE CHARACTERESTagBRO acid (D) TOPOLOGY:

| i near (A) LENGTH: 33 amino acids

(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(1ii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 33
(D) OTHER INFORMATION: /note= "Xaa is Thr
1,4-diaminobutyryl lactam"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Xaa

(2) INFORMATION FOR SEQ ID NO: 64:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Phe Phe Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala

(2) INFORMATION FOR SEQ ID NO: 65:
Sheet Has Been Re laced
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36 (ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO (V)

FRAGVENT TYPE: N-term nal (xi) SEQUENCE DESCRI PTION: SEQ | D NO 4:
Ala Val Ser Qu Hs Gn Leu Leu H's Asp Lys Ay Lys Ser Ile @n 1

5 10 15 Asp Leu Arg Arg Arg Phe
Phe Leu Hs His Leu lle Ala Gu Ile H's 20

25 30 Thr Ala (2) | NFORMATI ON FOR SEQ | D NO 5:

(1) SEQUENCE CHARACTEENSTH CB4 amino acidshA) LENGTH: 34 amino acids

(B) TYPE: ami no @B)dTYPE: amino (d3idOPOLOGY: |i near (ii) MOLECULE

TYPE: peptide (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO |
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu His Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO: 66:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15 '

Asp Leu Arg Arg Arg Glu Leu Leu Glu His Leu Leu Glu Lys Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO: 67:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal
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(iii) HYPOTHETI CAL: NO (v) FRAGVENT TYPE: N-terni nal (xi)

SEQUENCE DESCRI PTI ON: SEQ I D NQO 5: Ala Val Ser Qu H's An Leu Leu H's
Asp Lys Ay Lys Ser Ile dn 1 5 10 '
15 Asp Leu Arg Arg Arg Qu Leu Leu Gu Lys Leu Leu Arg Lys Leu Hi s
20 (xi) SEQUEﬁéE DESCRIPTION: SEQ I No: 67thr Ala (2) | NFORVATION
FOR SEQ ID NO 6 (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH
34 am no acada Val Ser Gl(BIisYPIn Ben rewdid Asp Lys GlyDLysOBekrObYe Gln
| i near 1(ii) MOLECULE T¥PE: peptide (il0) HYPOTHETI CAL: ND5
(v) FRAGMVENT TYPE: N-ternminal (xi) SEQUENCE DESCRI PTION: SEQ I D NQ 6:
Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Ile Ala Lys Leu His
20 25 30
Thr Ala

(2) INFORMATION FOR SEQ ID NO: 68:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Glu Ile His
20 25 30

Thr Ala
{(2) INFORMATION FOR SEQ ID NO: 69:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 34
(D) OTHER INFORMATION: /note= "Xaa is homoserine"
(x1i) SEQUENCE DESCRIPTION: SEQ ID NO: 69:
Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

- 66 -
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37 Ala Val Ser u Hs @n Leu Leu Hs Asp Lys Gy Lys Ser Ile @n

1 5 10. 15 Asp Leu
Arg Arg Arg Gu Leu Leu Qu Lys Leu Leu Qu Lys Leu His 20
25 30 Thr Ala (2) | NFORMATION FOR SEQ I D NO 7:
(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 34 am no aci ds
(B) TYPE: am no acid (D) TOPOLOGY: linear (i1) MOLECULE
TYPE: peptiNsp Leu Arg|3r¢+ﬁ¥§ﬂﬂlﬂ(3ﬂm L&D Glu Lys Leu Leu Glu Lys Leu His
25 30
Thr Xaa

(2) INFORMATION FOR SEQ ID NO: 70:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal

{(ix) FEATURE:

(A) NAME/KEY: Modified-site

(B) LOCATION: 34

(D) OTHER INFORMATION: /note= "Xaa is homoserine"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Xaa
(2) INFORMATION FOR SEQ ID NO: 71:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: both

{(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 71:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala
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(v) FRAGVENT TYPE: N-terni nal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 7:

Ala Val Ser AQu Hs A@n Leu Leu H's Asp Lys Ay Lys Ser Ile @n 1

5 10 15 Asp Leu Arg Arg Arg G u
Leu Leu Qu Lys Leu Leu Qu Lys Leu His : 20

25 30 Thr Ala (2) | NFORMATI ON FOR SEQ I D NO 8:
(i) SEQRENCRFCRMRALSIERIGTISID ID NO: 72: (A) LENGTH 34 anino acids

(B) TYPE: am no acid (D) TOPOLOGY: Iinear (1i) MOLECULE
TYPE: pepti dé) SEQUENCE )CHAHXUTFRRISINCS :NO (v) FRAGVENT TYPE:

N-t er m nal (AX) LENGUHIRE37 amino acidsp) NAME/ KEY: Modified-site

(B) LOCATICN 34(B) TYPE: animo @RHER | NFORVATI ON: / not e= " Xaa34

honoseri ne" (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Arg Ser Ala Trp
35

{(2) INFORMATION FOR SEQ ID NO: 73:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 36
(D) OTHER INFORMATION: /note= "Xaa is Ala
3-(2-naphthyl)-L-alanine"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Arg Ser Xaa
35
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(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 8: Ala Val Ser u Hs dn Leu

Leu Hs Asp Lys Ay Lys Ser Ile @n 1 5

10 15 38
Asp Leu Arg Arg Arg Qu Leu Leu Qu Lys Leu Leu Qu Lys Leu H's
20 25 30 Thr Xaa (2) | NFORMATI ON
FOR SEQ I D NO 9: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH
i’34 am 12) alNEGRMATION FOR (SBQ TPPEO:ai4to aci d (D) TOPOLOGY:

i near

(1) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 37 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala Ser Ala Trp
35

(2) INFORMATION FOR SEQ ID NO: 75:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 38 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) BYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(x1i) SEQUENCE DESCRIPTION: SEQ ID NO: 75:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala Glu Ile Arg Ala
35

(2) INFORMATION FOR SEQ ID NO: 76:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 37 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

JRSRSE

i
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(ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO (v) FRAGVENT

TYPE: N-term nal (i x) FEATURE: (A) NAME/ KEY: Modified-site
(B) LOCATION:. 34 (D) OTHER | NFORVATI ON: / note= " Xaa34
honoseri ne | act one” (xi) SEQUENCE DESCRI PTION: SEQ I D NO 9: Al a
Val Ser Qu H's Gn Leu Leu H's Asp Lys Ay Lys Ser Ile @n 1

5 10 15 Asp Leu Arg Arg Arg Qu
Leu Leu Qu Lys Leu Leu Qu Lys Leu His 20

25 (ii) MOLECUBB TYPE: piptedm (2) | NFORMATI ON FOR SEQ I D NG 10:
(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 37 am no acids

(B) TYPE: (4#ilhoHXBPEHETICAL: NO (D) TOPOLOGY: |inear (ii) MOLECULE

TYPE: peptlde
{(v) FRAGMENT TYPE: N-terminal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala Glu Ile Arg
35

(2) INFORMATION FOR SEQ ID NO: 77:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 36 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala Glu Ile
35

(2) INFORMATION FOR SEQ ID NO: 78:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) BYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal
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(iii) HYPOTHETI CAL: NO (xi) SEQUENCE DESCRI PTION: SEQ | D NO: 10:

Ala Val Ser AQu Hs A@n Leu Leu H's Asp Lys Ay Lys Ser Ile @n 1

5 10 15 Asp Leu Arg Arg Arg G u
Leu Leu Qu Lys Leu Leu Qu Lys Leu His 20

25 30 Thr Ala Ay Arg Arg 35

39 (2) I NFORVATI ON FOR SEQ I D NO 11: (i) SEQUENCE

CHARACTERI ST] CS:
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 78:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala Glu
35

(2) INFORMATION FOR SEQ ID NO: 79:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal

{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8
(D) OTHER INFORMATION: /note= "Leu8 is Norleucine"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 18
(D) OTHER INFORMATION: /note= "Leul8 is Norleucine"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 34
(D) OTHER INFORMATION: /note= "Xaa is homoserine lactone"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 79:
Ala Val Ser Glu Ile Gln Phe Leu His Asn Lys Gly Lys His Leu Ser
1 5 10 15

Ser Leu Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gln Asp Val His
20 25 30

Asn Xaa
(2) INFORMATION FOR SEQ ID NO: 80:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 32 amino acids
(B) TYPE: amino acid
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(A) LENGTH: 34 am no acids (B) TYPE: am no acid (D)

TOPOLOGY: |i near (i1) MOLECULE TYPE: peptide (ii1) HYPOTHETI CAL: NO
(v) FRAGVENT TYPE: N-term nal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 11:
Ala Val Ser Qu Hs @n Leu Leu Hs Asp Lys Gy Lys Ser Ile @n 1

5 10 15 Asp Leu Arg Arg Arg G u
Leu Leu Qu Lys Leu Leu GQu Lys Leu Lys 20

25 (D) TGPOLOGY: Mneareu (2) | NFORMATION FOR SEQ I D NG 12:

(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 34 am no acids

(B) TYPE: dkiihoM@BEQULE TYPE: pxa®eipOPOLOGY: |i near (ii) MOLECULE
TYPE: peptide I 11) HYPOTHETI CAL: NO

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 80:

Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln Asp Leu
1 5 10 15

Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His Thr Ala
20 25 30

(2) INFORMATION FOR SEQ ID NO: 81:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 81:

Leu Leu His Asp Lys Gly Lys Ser Ile Gln Asp Leu Arg Arg Arg Glu
1 5 10 15

Leu Leu Glu Lys Leu Leu Glu Lys Leu His Thr Ala
20 25

(2) INFORMATION FOR SEQ ID NO: 82:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82:

Leu His Asp Lys Gly Lys Ser Ile Gln Asp Leu Arg Arg Arg Glu Leu
1 5 10 15
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(v) FRAGVENT TYPE: N-terni nal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 12:

Ala Val Ser AQu Hs A@n Leu Leu H's Asp Lys Ay Lys Ser Ile @n 1
5 10 15 Asp Leu Ala Arg Arg G u
Leu Leu Qu Lys Leu Leu Qu Lys Leu His 20
25 30 Thr Ala (2) | NFORMATION FOR SEQ I D NG 13:
(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 34 am no acids
(B) TYPE: am no acid (D) TOPOLOGY: |inear (1i) MOLECULE
TYPE: peptileu Glu Lys Leu Leu Glu Lys Leu His Thr Ala 4

20 25

(2) INFORMATION FOR SEQ ID NO: 83:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 41 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
{iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 83:

Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile Gln Asp Leu
1 5 10 15

Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His Leu His
20 25 30

Arg Gly Arg Arg Thr Arg Ser Ala Trp
35 40

(2) INFORMATION FOR SEQ ID NO: 84:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 84:

Leu Leu His Asp Arg Gly Arg Ser Ile Gln Asp Leu Arg Arg Arg Glu
1 5 10 15

Leu Leu Glu Arg Leu Leu Glu Arg Leu His Ala Gly Arg Arg Thr Arg
20 25 30

Ser Ala Trp
35

(2) INFORMATION FOR SEQ ID NO:85:

(1) SEQUENCE CHARACTERISTICS:
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(iii) HYPOTHETI CAL: NO (v) FRAGVENT TYPE: N-terni nal (xi)

SEQUENCE DESCRI PTION: SEQ | D NO. 13: Al a Val Ser

Hs Asp Lys Ay Lys Ser Ile @n 1 Sh

10 .15 Asp Leu Arg Arg Ala G u Leu sahee

Leu Gu Lys Leu H's 20 "

30 Thr Al a (22‘ | NFORVATI ON FOR SEQIDN014 m

CHARACTERI STI CS(M ENGTH: YQnami 4d84 anino aci ds (B) TYPE
am no acid @ am:r%% d | i near (ii) MOLECULE TYPE: peptide
(iii) HYPOTHETI GM_ TRRPLOGY : RAlig3AGVENT TYPE: N-terni nal

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal

{(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 1 and 4
(D) OTHER INFORMATION: /note= "Xaal and Xaa4 = Glu,
Glu (OCH3), His, or Phe"

(ix) FEATURE:
(A) NAME/KEY: Modlfled—31te
(B) LOCATION: 2

(D) OTHER INFORMATION: /note= "Xaa2 Leu or Phe"™

(ix) FEATURE:

(A) NAME/KEY: Modified-site

(B) LOCATION: 5

(D) OTHER INFORMATION: /note= "Xaab
(ix) FEATURE:

(A) NAME/KEY: Modified-site

(B) LOCATION: 7 and 10

(D) OTHER INFORMATION: /note= "Xaa7 and Xaal0 =

Leu or Ile"

Lys or His"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
"(BY LOCATION: 8
(D) OTHER INFORMATION: /note= "Xaa8 = Ala, Arg, or Glu"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 9
(D) OTHER INFORMATION: /note= "Xaa9

Lys or Glu"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:85:
Xaa Xaa Leu Xaa Xaa Leu Xaa Xaa Xaa Xaa
1 5 10
(2) INFORMATION FOR SEQ ID NO:86:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids

(B) TYPE: amino acid
(D) TOPOLOGY: helical
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(xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 14: Ala Val Ser u Ala dn Leu

Leu Hs Asp Leu Ay Lys Ser Ile @n 1 5

10 15 Asp Leu Arg Arg Arg Qu Leu Leu Qu Lys Leu Leu
G u Lys Leu His 20 25

30 Ala Leu (2) | NFORMATION FOR SEQ | D NO 15: (i) SEQUENCE
CHARACTERI ST LENGTH: 34 amino aci ds (B) TYPE:
am no acio(§ 5 MOLECULetquﬁfK%fiﬁ‘ % i near (ii) MOLECULE TYPE: peptide

(S:ELJIJ)EN&P%%ERF%F&F%%E&[ D& ) FRAGIVENT TYPE: N-term nal (xi)

(v) FRAGMENT TYPE: 1nternal

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 1 and 4
(D) OTHER INFORMATION: /note= "Xaal and Xaa4 = Glu,
Glu(OCH3), His, or Phe"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 2
(D) OTHER INFORMATION: /note= "“"Xaa2 = Leu or Phe"

{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8
(D) OTHER INFORMATION: /note= "Xaa8 = Glu, Lys or
Lys (COCH2PEGX) "

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:86:

Xaa Xaa Leu Xaa Arg Leu Leu Xaa Arg Leu
1 5 10

Thllsllslliiet,f{as Been Reﬂ
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41 Ala Val Ser Qu Hs Gn Leu Leu H's Asp Lys GIyL

laced
! 5 ) ILiﬁ‘eeﬁ{éi)ace
Arg Arg Arg Gu Leu Leu Gu Arg Leu Leu Gu Arg Leu Hi's (L\“m\

25

: 30 Thr Ala (2) | NFORVATI ON FOR SE
(i) SEQUENCE @GBMEFRI STICS: (A) LENGTH. 34 ami no acids

(TE)PE:TYEEbt Tde aCIfjri i) AN BSRE TAT ROt he | S £ SYTTEMULIN & tic
N-t er m nal po l¥prpSE@UNCENDESGRI PH OyaSEthyDoNc 1chormone (PTH) or
parathyroid hormone related peptide (PTHrP), or a salt there-
5 of, in which amino acid residues (22-31)selected from (SEQ ID
NOS: 85, 86, 26, 27, 28, 29, and 30) form an amphipathic o-
helix, which process comprises:
a) independently synthesizing precursor peptide fragments of
the polypeptide, by solution or solid phase techniques;
10 b) condensing said fragments with each other to form the
desired polypeptide product; and
c) removing the amino acid protecting groups.
2. A process of claim 1 which comprises:
a) independently synthesizing precursor peptide fragments of
15 the polypeptide on resin supports;
b) cleaving the fragments of the polypeptide from their
respective resin supports;
c) sequentially condensing said fragments to form the desired
polypeptide product; and
20 d) removing any amino acid protecting groups.
3. A process of claim 1 or 2 which comprises:
a) independently synthesizing precursor peptide fragments of
the desired polypeptide on a solid resin support;
b) cleaving all but the intended ultimate C—tefminal
25 precursor peptide fragment of the desired polypeptide from
their respective resin supports;
c) sequentially condensing said cleaved precursor peptide
fragments with the resin bound C-terminal peptide fragment to
form the desired polypeptide product;
30 d) removing side chain protecting groups; and
e) cleaving the polypeptide product from the resin support.
4, A process as claimed in any one of claims 1 to 3 in
which the polypeptide product is prepared from three
precursor peptide fragments: an N-terminus, a middle, and a
35 C-terminus fragment.
5. A process of claim 4 in which the N-terminus fragment
has a C-terminal glycine, the middle fragment has a C-
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Ala Val Ser Gu H's GInLeuLequsAspArgGly Ser

5 10 ’nﬁm[ TE%Q du
Leu Leu Gu Arg Leu Leu Qu Arg Leu Hi s

25 30 Thr Ala (2) INFCRNA NO 17:

(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH 34 an1no aC|ds

(B) TYPE: am no acid (D) TOPOLOGY: i near (i1) MOLECULE
TYPE: peptide termuﬁa’ali NedH@EHETAGAL  tINO C-terminutRAGKENTEeNYPEhas an N-
N-t erm nal '(L g@\i DESCRI PTION: SEQ 1 D NG 17: Al a Val Ser
GIqusGInLeu euadis Ser Ile @n

10

30

5

10

15

20

25

30

35

40

45

Alsrocessw L@ﬁamgdAﬁg Ay cppeLef L%lﬁ@% Ar Fet Eéu

Lys Arg Leu HIvﬁhlch the final polyPeptide product compbPises a PTH or PTHrP

analog of the formula:

Xaal Xaa2 Xaa3 xaa? xaad Xaa® Xaa? Leu His Asp Xaall Gly
Xaal3 Ser Ile Gln Asp Leu Xaal9 Xaa20 Xaa2l Xaa22-31 xaa3d2
Xaa33 Xaa34 Xaa35 Xaa36 xaa37 Xaa38 Term, wherein:

Xaal is absent or is Ala;

Xaa? is absent or is Val;

Xaa3 is absent or is Ser;

Xaa? is absent or is Glu or Glu(OCH3);

Xaad is absent or is His or Ala;

Xaab® is absent or is Gln;

Xaa’ is absent or is Leu;

Xaall is Lys, Arg, or Leu;

Xaal3 is Lys, Arg, Tyr, Cys, Leu,

Cys (CHpCONH (CH2) 2NH (biotinyl)), Lys(7-dimethylamino-2-oxo-2H-
l1-benxopyran-4-acetyl), or Lys(dihydrocinnamoyl) ;

Xaa20 is Arg or Leu;

Xaal? and Xaa?l are independently Lys, Ala, or Arg;

Xaa22-31 jg selected from (SEQ ID NOS:85, 86, 26, 27, 28, 29,
or 30);

Xaa32 is His, Pro, or Lys;
Xaa33 is absent, or is Pro, Thr, Glu, or Ala;

Xaa34 is absent, or is Pro, Arg, Met, Ala, hSer, hSer
lactone, Tyr, or Leu;

Xaa35 is absent or is Pro, Glu, Ser, Ala, or Gly;
Xaa36 is absent or is Ala, Arg, or Ile;
Xaa37 is absent or is Arg, Trp, or 3-(-2-naphthyl)-L-alanine;

Xaa38 is absent or is Ala or hSer or Xaa38-42 is Thr Arg Ser
Ala Trp:

and Term is OR or NRy where each R is independently H, (Ci-
C4) alkyl or phenyl(Cj1-C4)alkyl;
and the pharmaceutically acceptable salts thereof.

7. A process as claimed in any one of claims 1 to 5 in which

the polypeptide analog of PTH or PTHrP comprises the formula:
Xaal val Ser Glu Ile Gln Xaa’ Xaa® His Asn Xaall Gly Lys His

Leu Xaal® Ser xaal® Xaal9 Arg Xaa2l xaa22-31 His Asn Xaa34
Term, wherein:

Xaal is Ser or Ala;

Xaa’ is Leu or Phe;

Xaa8 is Leu, Met, or Nle;
Xaall is Leu or Lys;
Xaal® is Asn or Ser;
Xaal® is Leu, Met, or Nle;

- 77 -

O] R



Thr Al a
SEQ | D NO 18:
am no aci ds

(i) SEQUENCE CHARACTE
(B) TYPE: am no aci

TYPE: N-term nal (i x) FEATURE:

(B) LOCATI O\:

10

15

20

25

30

35

40

45

29
Xaal? is Glu, Thr, or Arg;
Xaa2l is val, Ser, or Arg;

42 2
. is Sheet Has Been
(ii) MOLECULE TYPE: peptide (i) HYgEﬁ'SMI n

| NFORVATI ON FOR
(A) LENGTH: 34

lacddOPOLOGY: | i near

Y:

(v) FRAGVENT
Mbdi fi ed-site

Xaa22-31 jg gelected from (SEQ ID NOS: 26, 27, 28, 29, or

30);
Xaa34 is Phe, hSer, or Tyr;

Term is OR or NRy, where R is H or a (C31-C4)alkyl;
and the pharmaceutically acceptable salts thereof.

8. A process as claimed in any one of claims 1 to 5 in
which the PTH or PTHrP analog is selected from the group

consisting of:

AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTA-NHy (SEQ ID NO:7)
(SEQ ID NO:6)
(SEQ ID NO:15)

(SEQ ID NO:16)
(SEQ ID NO:17)

AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTA-OH
AVSEHQLLHEDKGKSIQDLRRRELLERLLERLHTA-OH
AVSEHQLLHDRGRSIQDLRRRELLERLLERLHTA-OH
AVSEHQLLHDRGRSIQDLRRRELLERLLKRLHTA-OH

AVSEHQLLHDKGKSIQDLRRRELLEKLLRKLHTA-OH

(SEQ ID NO:5)

AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTAGRR-OH (SEQ

AVSEAQLLHEDLGKSIQDLRRRELLEKLLEKLHAL-OH

AVSEHQLLHDKGKSIQDLRRRELLEKLLELLKEL-NH)
AVSEIQFXHNLGKHLSSXERVELLEKLLEKLHNY-NH>
AVSEIQFXHNLGKHLSSXRRRELLEKLLEKLHNY~-NH>
AVSEHQLLHDKGKSIQDLRRRALAEALAEALHTA~-NH)
AVSEHQLLHDKGKSIQDLARRELLEKLLEKLHTA-NHZ
AVSEHQLLHDKGKSIQDLRRAELLEKLLEKLHTA-NH2
AVSEHQLLHDKGKSIQDLRRRSLLSSLLSSLHTA-NH)

AVSEHQLLHDKGKS IQDLRRRAFYDKVAEKLHTA-NH2

ID NO:10)

(SEQ ID NO:14)

{SEQ ID
(X=Nle,
{(X=Nle,
(SEQ ID
(SEQ ID
(SEQ ID
(SEQ ID

(SEQ ID

AVSEIQFLHN LGKHLSSLRR RELLEKLLEK LHNY-NH2 (SEQ

AVSEHQLLHD KGKSIQDLKL KELLEKLLEK LHTA-NH2 (SEQ

AVSEHQLLHD KGKSIQDLRR RELLERLLER LHTA-NH2 (SEQ

AVSEHQLLHD KGKSIQDLRR RELLERLLER LHTAP-OH (SEQ

NO:11)

SEQ ID NO:23)
SEQ ID NO:24)
NO:20)

NO:12)

NO:13)

NO:21)

NO:22)

ID NO:35)

ID NO:38)

ID NO:39)

ID NO:40)

AVSEHQLLHD KGKSIQDLRR RELLERLLER LHTAGRR-OH (SEQ ID NO:41)
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(D) OTHER | NFORVATI ON: / note= "Xaa29 =

| ysi ne- (OCCH[ er r | ( OCH B¥is'shéeri&Bedn ] 1adehOCH[err])" (xi) SEQUENCE
DESCRI PTI ON:  SEQ IDIWD Ser GQu Hs An Leu Leu Hs Asp Arg
Gy Arg Ser Ile dn El l!l "EMT 10

15 Asp Leu Arg Arg eu G u Arg Leu Leu Xaa Arg Leu Hi s

20 Thr Ala (2) | NFORMATI ON
FOR SEQ I D NQH\QSEHQLLHD I{GI()SWBELWEHIN'i'W (SEQ ID NO:43)
LENGTH: 34 ami no aci ds (B) TYPE: am no acid (D)
TOPOLOGY: | i neRVSEHQLLHL iKGYSTQDERE RELLPELLEEPLHTA-NHy (SEQiID NO:44)
HYPOTHETI CAL: NO (v) FRAGVENT TYPE: N-term nal (i x) FEATURE

(A) NAME/ KEY: AMBEHQIAHDS IKGESIQDLRR RELLEBRLLEKCHATAMNHZO(SEQ ID NO:43)D)
OTHER | NFORVATI ON: / not e= " Xaa29 =
AVSEHQLLHD KGXSIQDLRR RELLEKLLEK LHTA-NH; (SEQ ID NO:46)

(X = Cys (CHpCONH (CHp) oNH (biotinyl)))

10 AVSEHQLLHD KGXSIODLRR RELLEKLLEK LHTA-NH; (SEQ ID NO:47)
(X = Lys(7-dimethylamino-2-oxo-2H-1-benxopyran-4-acetyl))

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAG-OH (SEQ ID NO:48)

15 AVSX;HOLLHX, KGKSIQXpLRR RX;LLX{KLLX1K LHA-OH (SEQ ID NO:49)
(X7 = Glu(OCH3); X2 = Asp(OCH3))

AVSX)HQLLHX2 KGKSIQXLRR RX7LLX1KLLX;K LHA-OCH3 (SEQ ID
NO:50)
20 (X; = Glu(OCH3); X = Asp(OCH3))

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAP-OH (SEQ ID NO:52)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTP-OH (SEQ ID NO:53)
28 AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTP-NH2 (SEQ ID NO:54)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHP-NH, (SEQ ID NO:55)
30 AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LP-NH2 (SEQ ID NO:56)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTRSAW-OH (SEQ ID NO:57)

AVSEHQLLHD RGRSIQDLRR RELLERLLER LHTAGRRTRSAW-OH (SEQ 1D
35 NO:58)

AVSEHQLLHD RGRSIQDLRR RELLERLLER LHTAGRRTRSAW-NH2 (SEQ ID
NO:59)

40 AVSEHQLLHD RGXSIQDLRR RELLERLLER LHTAGRRTRSAW-OH (SEQ ID
NO:60) (X = Lys(dihydrocinnamoyl) )

AVSEIQFXHN LGKHLSSXTR SAWLRKKLQD VHNY-NHZ (SEQ ID NO:61)
(X = norleucine)
45
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTMA-NH» (SEQ ID NO:62)
AVSEHQLLHD KGKSIQDLRR RFFLEKLLEK LHTA~-NH> (SEQ ID NO:64)
50 AVSEHQLLHD KGKSIQDLRR RELLHKLLEK LHTA-NH, (SEQ ID NO:65)

AVSEHQLLHD KGKSIQDLRR RELLEHLLEK LHTA-NH2 (SEQ ID NO:66)

A O
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| ysi ne- (OCCH[err](OCH[err]CH[err])[err]CH[err]" (xi) SEQUENCE N
DESCRI PTI ON: SEQ I D NG 19 Ala Val Ser u His @n Lﬁiikdh@éﬂﬁk#&efﬁ Biaced

Aw(]yNgSalleGn 1 5
s s oo A IJHHEHIN
AQu Leu Leu Gu Arg Leu Leu Xaa Arg Leu H s

25 30 Thr Ala (2) | NFORVATI ON FOR SEQ | D NG 20:
(1) SEQUENCE CHARACTERI STI CS: A) LENGTH 34 am no_aci ds
(B) TYPE: . an mVSRHQLLED KGKSIODIBR ¥AK| LHEZATNH (SEQ ID NO:67)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEE IHTA-NH; (SEQ ID NO:68)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTRSAW-NH7 (SEQ ID NO:72)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTRSAX-OH (SEQ ID NO:73)
(X = Nal(2) = 3-(2-naphthyl)-L-alanine)

10
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTASAW-OH (SEQ ID NO:74)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAEIRA-OH (SEQ ID NO:75)
15 AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAEIR-OH (SEQ ID NO:76)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAEI-OH (SEQ ID NO:77)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAE-OH (SEQ ID NO:78)
20
SEHQLLHD KGKSIQDLRR RELLEKLLEK LHTA-NH; (SEQ ID NO:80)

LLHD KGKSIQDLRR RELLEKLLEK LHTA-NH2 (SEQ ID NO:81)
25 LHD KGKSIQDLRR RELLEKLLEK LHTA-NH, (SEQ ID NO:82)

SEHQLLHD RGRSIQDLRR RELLERLLER LHAGRRTRSAW-OH (SEQ ID NO:83)

LLHD RGRSIQDLRR RELLERLLER LHAGRRTRSAW-OH (SEQ ID NO:84)
30

AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTX (X=hSerlac, SEQ ID NO:9)

AVSEIQFX1HN KGKHLSSX1ER VEWLRKKLQD VHNX2 (SEQ ID NO:79)

(X1 = L-norleucine; X, = homoserine lactone)
35
AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTX-NH, (X=hSer, SEQ ID NO:8)

AVSEIQFLHN LGKHLSSLRR RELLEKLLEK LHNX-NH2 (SEQ ID NO:36)

(X = homoserine)
40

AVSEIQFLHN KGKHLSSLRR RELLEKLLEK LHNX-NH2 (SEQ ID NO:37)
(X = homoserine)

AVSEHQLLHD KGKSIQDLRR RELLERLLER LHTAGRRX-NH2 (SEQ ID NO:42)
45 (X = homoserine)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTX-NHCH2CH3 (SEQ ID NO:69)
(X = homoserine)

50 AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTX—NHCH2CH206H5 {SEQ ID
NO:70) (X = homoserine), and
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(ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO (v) FRAGVENT
TYPE: N-term nal (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 20: Al a Val
Ser Qu H's An Leu Leu Hs Asp Lys Ay Lys Ser Ile @n 1

5 10 15 Asp Leu Arg Arg Arg Ala
Leu Ala G u AmsspiAlm WeKSADDLRRURELBEKLLEK LHTX-OH (SEQ®AD NO:51)

25 (X = homtBerine)Thr Ala (2) | NFORVATI ON FOR SEQ I D NO 21:

(1) SEE GATHIASe ypineg iyt BHETES Shadynd) e fou, pcn
TYPE: peptide the PTH|py RYHoPHERaGMg NO the pelyprephEieNnpfTEEQ ID NO:7,
N-ter mmal AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTA-NH) _
10. A process of claim 9 wherein said first fragment
comprises AVSEHQLLHDKG, said second fragment comprises
KSIQDLRRREL, and said third fragment comprises LEKLLEKLHTA.
11. A process of claim 10 wherein said third fragment is
10 formed by the condensation of LEKL, LEKL, and HTA.
12. The synthetic polypeptide of the sequence AVSEHQLLHDKG.
13. The synthetic polypeptide of the sequence KSIQDLRRREL.
14. The synthetic polypeptide of the sequence LEKLLEKLHTA.
15. A process of claim 9 wherein said first fragment
15 comprises AVSEHQLLHDKG, said second fragment comprises
KSIQDLRRRE, and said third fragment comprises LLEKLLEKLHTA.
16. A process of claim 15 wherein said third fragment is
formed by the condensation of LLEK, LLEK, and LHTA.
17. The synthetic polypeptide of the formula KSIQDLRRRE.
20 18. The synthetic polypeptide of the formula LLEKLLEKLHTA.
19. The invention as hereinbefore described.
20. A process for the preparation of a pharmaceutical
composition characterized therein that a process as claimed
in any one of claims 1 to 11 and 15 and 16 for the
25 preparation of a PTH or PTHrP analog is effected and the
PTHrP analog obtained is mixed with one or more
pharmaceutically acceptable additives.

This Sheet Has Been Rzﬂlilced
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(xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 21: Ala Val Ser GQu H's dn Leu

Leu H's Asp Lys Gy Lys Ser Ile @n . "1 5
10 15 Asp Leu Arg Arg Arg Ser Leu Leu Ser Ser Leu
Leu Ser Ser Leu His . 20 25
30 Thr Al a 44 (2)
| NFORMATI ON FOR SEQ | D NC: 22: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 34 am no acids (B) TYPE: am no acid
TOPOLOGY: | i near (ii) MOLECULE TYPE: peptide
' ABSTRACT
A fragment condensation process for the synthesis of
5 analogs of parathyroid hormone (PTH) and parathyroid hormone

related peptide (PTHrP), in which amino acid residues (22-31)
form a synthetic amphipathic O-helix, is provided.

10
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230 bW

(iii) HYPOTHETICAL: NO (v) FRAGVENT TYPE: N-terni nal (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 22: Ala Val Ser Gu H's G@n Leu Leuwm\j '
Hs Asp Lys Ay LyS Ser Ile @n 1 )
15 - Asp Leu Arg Arg Arg Ala Phe Tyr Asp Lys \ap%{fg?; Cg' %\%P e S §'G3rg
20 25 30 gy A S’ enged 2.
FOR SEQ | D NO 23: (i) SEQUENCE CHARACTERI STI Pag Ay* ocReged: -
34 anino acids (B) TYPE: amino acid g ”raWIE paged %
linear . (ii) MOLECULE TYPE: peptide (iiif) ETI é:mg to paged 22
(v) FRAGVENT TYPE: N-termnal ' (ix) FEATURE (A) NAVE/ Y" 4?
Modi fied-site DATE OF RECEIPT.....\> !
o

SYNTHESIS OF ANALOGS OF PTH AND PTHrP

This invention relates to a method for the synthesis of
certain novel analogs of parathyroid hormone and parathyroid
hormone related peptide useful for the treatment of
osteoporosis.

Osteoporos:.s is the most common form of metabolic bone
disease and may be considered the symptomatic¢, fracture stage
of bone loss (osteopenia). Although osteoporosis may occur
secondary to a number of underlying diseases, 90% of all
. cases appear to be idiopathic. Postmenopausal women are
-particularly at risk for idiopathic osteoporosis (postmeno-
" pausal or Type I osteoporosis). Another high risk group for
‘-idiopathic osteoporosis 'is the eldérly of either sex (seniie
or Type II osteoporosis). Osteoporosis has also been related
to corticosteroid use, immobilization or extended bed rest,
alcoholism, diabetes, gonadotoxic chemotherapﬁi
hyperprolactinemia, anorexia nervosa, primary and secondary
amenorrhea, and oophorectomy.

In the various forms of osteoporosis, bone fractures,
which are the result of bone loss that has reached the point
of mechanical failure, frequently occur. Postmenopausal
osteoporosis is characterized by fractures of the wrist and
spine, while femoral neck fractures seem to be the dominant
' feature of senile osteoporosis.

_ The mechanism by which bone is lost in osteoporotics is
‘"believed to involve an imbalance in the process by which the
skeleton renews itself. This process has been termed bone
remodeling, It occurs in a series of discrete pockets of
activity. These pockets appear spontaneously within the bone
matrix on a given bone surface as a site of bone resorption.
Osteoclasts (bone dissolving or resorbing cells) are
responsible for the resorption of a portion of bone of




~
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(B) LOCATION: 8 (D) OTHER | NFORVATI ON: / note= "Xaa8 = norl euci ne"

(I x) FEATURE: (A) NAME/ KEY: Modified-site _ (B) LOCATI ON:
18 (D) OTHER | NFORMATI ON: / note= "Xaal 8 = norl euci ne" (xi)
SEQUENCE DESCRI PTI ON: SEQ | D NG 23: Ala Val ‘Ser Gu Ile A n Phe Xaa
Hs Asn Leu Gy Lys His Leu Ser 1 2 5 10
15 Ser Xaa G u Arg Val Qu Leu Leu Qu Lys Leu Leu Qu Lys Leu H's
20 25 30 Asn Tyr
45

generally constant dimension. This resorption process is

"followed by the appearance of osteoblasts (bone forming
cells) which then refill with new bone the cavity left by the
‘osteoclasts. '

In a healthy adult subject, the rate at which
osteoclasts and osteoblasts are formed is such that bone
formation and bone resorption are in balance. However, in
osteoporotics an imbalance in the bone remodeling process
develops which results in bone being lost at a rate faster
than it is being made. Although this imbalance occurs to
some extent in most individuals as they age, it is much more
severe and occurs at a younger age in postmenopausal
osteoporotics or following oophorectomy. '

Adachi, et al. in Seminars in Arthritis and Rheumatism,
22:6, 375-84 (June 1993) report that despite much conflicting
data regarding the pathophysiology of corticosteroid induced
osteoporosis, it is generally agreed that there is a relative
decrease in bone formation and a relative increase in bone
‘resorption, Bone loss with resulting fractures and
osteonecrosis is a frequent consequence of corticosteroid
therapy. There is evidence that bone loss occurs rapidly
within the first 6 to 12 months of corticosteroid therapy:
there also appears to be a close relationship between rate of
bone 1loss and corticosteroid dose. Men are equally
susceptible to the effects of corticosteroids. The estimated
incidence of fractures and osteonecrosis ranges from 30 to
50%. _

There have been many attempts to treat osteoporosis with
the goal of either slowing further bone 1loss or, more
desirably, producing a net gain in bone mass. Certain
agents, such as estrogen and the bisphosphonates, appear to
slow further bone loss in osteoporotics. Agents which slow
bone loss, because of the different durations of bone
resorption and formation, may appear to increase bone mass
(on the order of 3 to 7%). However, this apparent increase
is limited in time, not progressive, and is due to a decrease
in "remodeling space." In addition, because of the close



(2) | NFORMATI ON FOR SEQ | D NO 24: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 34 amino acids (B) TYPE: amino acid (D .
TOPOLOGY: '|i near (ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL:
NO (v) FRAGVENT TYPE: N-ternminal (i x) FEATURE: (A
NAVE/ KEY: Modified-site (B) LOGATION: 8 (D) OTHER

| NFORMATI ON:  / note= "Xaa8 = norl euci ne" (i x) FEATURE: (A
NAVE/ KEY: Modified-site (B) LOCATION:. 18 (D) OTHER

| NFORMATI ON: / note= " Xaal8 = norl euci ne" (xi) SEQUENCE DESCRI PTI ON:
SEQ | D NO 24¢cupling %e%e%e‘fe-’m?tlil% @ girmridopi s tRsatrent S YhigR His
Leu Ser impede bone resorption also ultimately lithpede bone formation.1l5

Ser Xaa Arg Arg Atg GLY beln SUgGkUebdSchgl teUabhintYsitE sk enyrota

hormone (PTH) would lead to both increased bone turnover and
a positive calcium balance. However, human clinical trials
have shown that any increase in trabecular bone is offset by
a decrease in cortical bone, so that there is no net increase
in total bone.

Hefti, et al. in Clinical Science £2, 389-396 (1982)
have reported that daily subcutaneous doses of either bPTH(1l-
84) or hPTH(1-34) increased whole body calcium and ash weight
of individual bones in both normal and osteoporotic adult
female rats.

Liu, et al. in J. Bone Miner. Res. &, 10, 1071-1080
(1991) have noted that ovariectomy of adult female rats
induced a 47% loss in the percentage of trabecular bone in
the proximal tibial metaphysis, accompanied by a significant
increase in the number of osteoblasts and trabecular
osteoclasts. Daily subcutaneous'injections of hPTH(1-34)
completely reversed the loss of trabecular bone and resulted
in amounts of trabecular bone exceeding that of sham operated
controls. The number of osteoblasts increased and the number
of osteoclasts decreased. N

Hock et al. in J. Bone Min. Res. 17, 1, 65-71 (1992) have
reported that daily subcutaneous injections of hPTH(1—34) to
healthy adult male rats for 12 days increased trabecular and
cortical bone calcium and dry weight. Total bone mass,
trabecular bone volume, trabecular thickness and number, and
osteoblastic surfaces were increased.

The mammalian parathyroid hormones, e.g. human (hPTH),
bovine (bPTH), and porcine (pPTH), are. single polypeptide
chains of 84 amino acid residues, with molecular weights of
approximately 9500. Biological activity is associated with
the N-terminal portion, with residues (1-34) apparently the
minimum required. '



Asn Tyr (2) | NFORMATI ON FOR SEQ | D NO 25: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH: 35 am no aci ds (B) TYPE
amno acid (D) TOPOLOGY: |i near (ii) MOLECULE TYPE: peptide
(ii1) HYPOTHETI CAL: NO (v) FRAGVENT TYPE: N-term nal (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 25: Al a Val Ser Qu Hs Gn Leu Leu
Hs Asp Lys Ay Lys Ser Ile @n 1 - 5 10
%g -Asp Leu Arg ggg Arg Gu Leu Leu Qu Lys Leu Leu Qu Lys Leu His

30 '

The N-terminal segment of human PTH differs from the
N-terminal segment of the bovine and porcine hormones by only
three and two amino acid residues, respectively:

hPTH(1-34):

Ser Val Ser Glu Ile Gln Leu Met His Asn Leu Gly Lys His Leu
1 5 10 15
Asn Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gln Asp

20 25 30
val His Asn Phe (SEQ ID NO:1):;
bPTH(1-34):

Ala Val Ser Glu Ile Gln Phe Met His Asn Leu Gly Lys His Leu
1 5 10 15
Ser Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gln Asp

20 25 30
Val His Asn Phe (SEQ ID NO:2); :
PPTH (1-34):
Ser Val Ser Glu Ile Gln Leu Met His Asn Leu Gly Lys His Leu
1 5 ' 10 15
Ser Ser Leu Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gln Asp

20 25 30
val His Asn Phe (SEQ ID NO:3).

The primary function of PTH is to elicit the adaptive
changes that serve to maintain a constant concentration of
Ca2t* in the extracellular fluid. PTH acts on the kidneys to
increase tubular reabsorption of Ca2t from the urine, as well
as stimulating the conversion of calcifediol to calcitriol,
which is responsible for absorption of ca2t from the
intestines. One prominent effect is to promote the
mobilization of Ca2t from bone. PTH acts on bone to increase
the rate of resorption of ca?t and phosphate. PTH stimulates
the rate of bone resorption by osteoclasts, increases the
rate of differentiation of mesenchymal cells to osteoclasts,
and prolongs the half life of these latter cells. With
prolonged action of PTH the number of bone forming
osteoblasts is also increased; thus, the rate of bone
turnover and remodeling is enhanéed. However, individual
osteoblasts appear to be less active than normal. '

Rosenblatt, et al. in U.S. Patent Nos. 4,423,037,
4,968,669 and 5,001,223 have disclosed PTH antagonists
obtained by the deletion of the N-terminal (1-6) amino acids
and the selective replacement of Phe?, Met8:18, and G1lylZ2,



46 Thr Met Al a 35 (2) INFORVATI ON FOR SEQ I D NO 26:

(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 10 am no aci ds

(B) TYPE: anmino acid . (D) TOPOLOGY: heli cal (1i) MOLECULE
TYPE: peptide (iii) HYPOTHETI CAL: NO (v) FRAGMVENT TYPE: i nternal
(i x) FEATURE: (A) NAME/ KEY: Modsfied-site (B) LOCATI ON:
8 (D) OTHER | NFORVATI ON: / note= "Xaa8 = glutami c acid or

ar gi ni ne" (i x) FEATURE: (A) NAME/ KEY: Regi on (B)

LOCATI ON: 1. .7h3-34-NH, reportedly increased the activity and stability of
these compéunds. '
Parathyroid hormone-related peptide (PTHrp), a 140+
amino acid protein, and fragments thereof, reproduce the
major biological actions of PTH. PTHrp is elaborated by a
number of human and animal tumors and other tissues and may
play a role in hypercalcemia of malignancy. The sequence of
hPTHrp (1-34) is as follows:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile

1 5 10 15
Gln Asp Leu Arg Arg Arg Phe Phe Leu His His Leu Ile Ala Glu
20 25 30

Ile His Thr Ala (SEQ ID NO:4).

The sequence homology between hPTH and hPTHrp is largely
limited to the 13 N-terminal residues, 8 of which are
identical; only 1 of 10 amino acids in the (25-34) receptor
binding region of hPTH is conserved in hPTHrp. Conformational
similarity may underlie the common activity. Cohen, et al. in
J. Biol. Chem. 266, 3, 1997-2004 (1991) have suggested that
much of the sequence of PTH(1-34) and PTHrp(l1-34), in
particular regions (5—18f and (21-34), assumes an a-helical
configuration, while noting that there is some question
whether this configuration prevails for the carboxyl terminal
end under physiological conditions. Such a secondary
structure may be important for 1lipid interaction, receptor
interaction, and/or structural stabilization.

Analogs of PTH and of PTHrp with improved therapeutic
properties regarding the restoration of bone mass in
mammalian subjects, including those afflicted with
osteoporosis have already been disclosed in Internatio-nal
Patent Application Publication No. WO 94/01460.

It is an object of the present invention to provide an
improved method for the synthesis of a synthetic polypeptide
analog of parathyroid hormone (PTH) or parathyroid hormone
related peptidé (PTHrP), or salt thereof, in which amino acid
residues (22-31) form an amphipathic o-helix, said residues



(D) OTHER | NFORVATI ON: / not e= " Sequence 26 is enbedded at

positions 22 to 31 of sequences 5, 6, 7, 8, 9, 10, 11, 12,
13, and 14." (xi) SEQUENCE DESCRI PTION: SEQ I D NO 26: A u Leu Leu
A u Lys Leu Leu Xaa Lys Leu 1 5 10 (2)
| NFORMVATI ON FOR SEQ | D NG 27: (i) SEQUENCE CHARACTERI STI CS

(A) LENGTH. 10 ami no acids (B) "TYPE: amno acid (D)
TOPOLOGY: helical (ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL
NO (v) FRAGVENT TYPE: internal (i x) FEATURE: (A

NAME/ KEY: Modf#feihlsigelected from ((SEQ GOANCSN: %5, 86, 26, IT) ASTHEM,
| NFORVATI ON: 4t 309 ," ¥ad8h=m@t M6 BdinpAdisds a) independently sy¥Eh&€iziHg

'ySi“e‘(Cfr}?Eﬁé?QEsor peptide fragments of the polypeptide, by solution
or solid phase techniques, b) condensing said fragments with
each other to form the desired polypeptide product, and c)
removing amino acid protecting groups.

In one embodiment this invention provides such an
improved method comprising a) independently  synthesizing
precursor peptide fragments of the polypeptide on resin
supports, b) cleaving the fragments of the polypeptide from
their respective resin supports, c) sequentially condensing
said fragments to form the desired polypeptide product, and
d) removing amino acid protecting groups.

In a preferred embodiment all but the C-terminal
fragment of the polypeptide are cleaved from their respective
resin supports, ¢) said fragments are sequentially condensed
with the resin bound C-terminal fragment to form the desired
'polypeptide product, d) the amino acid protecting groups are
removed and the polypeptide product is cleaved from the resin
support.

In a preferred embodiment the process is practiced with
three precursor peptide fragments: an N-terminus fragment, a
middle fragment, and a C-terminus fragment. In a more
preferred embodiment, the fragments have a glutamic acid,
glycine, or leucine residue at their C-termini when
consistent with the sequence of the desired final
polypeptide. 1In a most preferred embodiment the polypeptide
product is prepared from three precursor peptide fragments,
N-terminal, middle, and C-terminal, in which the N-terminal
fragment has a Gly as its C-terminus, the middle peptide
fragment has a Leu as its C~-terminus, and the C-terminal
fragment has a Leu as its N-terminus. In an alternative
embodiment, the middle peptide fragment has a C-terminal Glu
and the C-termina; fragment has an N-terminal Leu.

Furthermore it is an object of the present invention to
provide a process for the prepafation of a pharmaceutical
composition characterized therein that-a process as described



47 (i x) FEATURE: (A) NAVE/ KEY: Region (B)

LOCATION: 1..10 (D) OTHER | NFORMATI ON: / note= "Sequence 27 is
enbedded at _ positions 22 to 31 of sequences 15, 16, 17, 18,
and 19. " (xi) SEQUENCE DESCRI PTION: SEQ I D NO 27: G u Leu Leu
Gu Arg Leu Leu Xaa Arg Leu -1 1 5 ' 10
(2) I NFORVATI ON FOR SEQ I D NO 28: (1) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 10 am no acids (B) TYPE: am no acid (Dy
TOPOLOGY: hel i cal (i.i) MOLECULE, TYPE: peptide

above for the preparation of a PTM or PTMrP analog is
effected and the PTM or PTHrP analog obtained is mixed with
one or more pharmaceutically acceptable additives,
specifically such a process for the preparation of a
pharmaceutical composition for the treatment of osteoporosis,
especially fracture healing.

The one- and three-letter abbreviations for the various
common nucleotide bases and amino acids are as recommended in
Pure Appl. Chem. 31, 639-645 (1972) and 40, 277-29%0 (1974)
and the IUPAC-IUB Biochemical Nomenclature Commission and
comply with 37 CFR §1.822 (55 FR 18245, May 1, 1990). The
one-— and three-letter abbreviations are as follows:

Amino 2cid Three-letter One-letter
Symbol Symbol
Alanine Ala A
Arginine Arg R
Asparagine = Asn N
Aspartic Acid Asp D
Asn + Asp Asx B
Cysteine Cys Cc
Glutamine Gln Q
Glutamic Acid Glu E
Gln + Glu Glx A
Glycine Gly G
Histidine His H
Isoleucine Ile I
Leucine Leu L
Lysine Lys K
Methionine Met M
Phenylalanine Phe F
Proline Pro P
Serine Ser S
Threonine Thr T
Tryptophan Trp w
Tyrosine Tyr Y
Valine Val v
Other amino acid Xaa X

The abbreviations represent L-amino acids unless otherwise
designated as D- or D,L-. Certain amino acids, both natural
and non-natural, are achiral, e.g. glycine. All peptide
sequences are presented with the N-terminal amino acid on the
left and the C-terminal amino acid on the right. .



(iii) HYPOTHETI CAL: NO (v) FRAGMVENT TYPE: internal (i x) FEATURE:

(A) NAME/ KEY: Peptide : (B) LOCATION:. 1..10 (D) OTHER
I NFORMATI ON: / not e= " Sequence 28 is enbedded at positions
22 to 31 of sequence 20." (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 28:
Ala Leu Ala Gu Ala Leu Ala Gu Ala Leu 8 1 5
10 (2) | NFORVATI ON FOR SEQ I D NGO 29: ~ (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 10 am no acids (B) TYPE: am no acid (D)
TOPOLOGY: hel i cal (ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL:
NO (v) FRAGVER%:tYRE ibbteecmwdations (ifoxr FBARERE: aminc acidgA)and
NAME/ KEY:  PepldofiBounds used herein are:

hSer homoserine

hSerlac homoserine lactone

Nle norleucine

"Physiologically active truncated analog of PTH or
PTHrp" refers to a polypeptide having a sequence comprising
less than the full complement of amino acids found in PTH or
PTHrp which, however, elicits a similar physiological
response. The truncated PTH or PTHrp need not be fully
homologous with PTH or PTHrp to elicit a similar
physiological response. PTH(1-34) and PTHrp(l1-34) are
preferred, but not exclusive, representatives of this group.

"amphipathic O-helix" refers to the secondary structure

exhibited by certain polypeptides in which the amino acids
assume an O-helical configuration having opposing polar and

nonpolar faces oriented along the long axis of the helix.
The possibility of a-helical structure in the polypeptide of
interest may be explored to some extent by the construction
of a "Schiffer-Edmundson wheel” [M. Schiffer and A. B,
Edmundson, Biophys. J. 1, 121 (1967)]1, of the appropriate
pitch and noting the segregation of the hydrophilic and-
lipophilic residues on opposite faces of the cylinder
circumscfibing the helix. Alternatively, empirical evidence,

such as circular dichroism or x-ray diffraction data, may be
available indicating the presence of an O-helical region in a

given polypeptide. An ideal oa-helix has 3.6 amino acid
residues per turn with adjacent side chains separated by 100°
of arc. Eisenberg et al. in Nature 298, 371-374 (1982) and
Proc. Nat. Acad. Sci. USA 81, 140-144 (1984) have combined a
hydrophobicity scale with the helical wheel to quantify the
concept of amphipathic helices. The mean hydrophobic moment
is defined as the vector sum of the hydrophobicities of the
component amino acids making up the helix. The following
hydrophobicities for the amino acids are those reported by

Eisenberg (1984) as the "consensus" scale:
Ile 0.73; Phe 0.61; Val 0.54; Leu 0.53; Trp 0.37;
Met 0.26 Ala 0.25; Gly 0.16; Cys 0.04; Tyr 0.02;
. Pro -0.07; Thr -0.18; Ser -0.26; His -0.40; Glu -0.62;



(B) LOCATION: “1.. 10

I s enbedded at " positions.22 to 31 of sequence 21."

48 (xi) SEQUENCE DESCRI PTI ON: SEQ 1 D NO 29: Ser Leu Leu Ser
Leu Leu Ser Ser Leu 1 ' 5 10 (2)

| NFORVATI ON FOR SEQ | D NO 30: (i) SEQUENCE CHARACTERI STI CS

(A) LENGTH. 10 ami no acids (B TYPE: amino acid (D)
TOPOLOGY: helical (ii) MOLECULE TYPE: peptide

Asn -0.64;: Gln -0.69; Asp -0.72; Lys -1.10; Axg -1.76.

The hydrophobic moment, MWy, for an ideal a-helix having
3.6 residues per turn (or a 100° arc ( = 360°/3.6) between
side chains), may be calculated from:

g = [ ( T Hysind(N-1) )2 + ( I Hycosd(N-1) )2 ]_,
where Hy is the hydrophobicity value of the NtD amino acid
and the sums are taken over the N amino acids in the sequence
with periodicity 9=100". The hydrophobic moment may be
expressed as the mean hydrophobic moment per residue by
dividing Uy by N to obtain <pg>. A value of <ug> at 100° &

20° of about 0.20 or greater is suggestive of amphipathic
helix formation. The <jyx> values at 100° for hPTHrp (22-31)

and hPTH (22-31) are 0.19 and 0.37, respectively.

Cornett, et al., in J. Mol. Biol., 193, 659-685 (1987)
have further extended the study of amphiphathic «-helices by
introducing the “amphipathic index" as a predictor of
amphipathicity. They concluded that approximately half of
all known a-helices are amphipathic, and that the dominant
frequency is 97.5° rather than 100°, with the number of
residues per turn being closer to 3.7 than 3.6. While such
refinements are scientifically interesting, the basic
approach of Eisenberg, et al. is sufficient to classify a
given sequence as amphipathic, particularly when one is
designing a sequence ab initio to form an amphipathic
a-helix.

A substitute amphipathic O~helical amino acid sequence
may lack homology with the sequence of a given segment of a
naturally occurring polypeptide but elicits a similar
secondary structure, i. e. an a-helix having opposing polar
and nonpolar faces, in the physiological environment.
Replacement of the naturally occurring amino acid sequence
with an alternative sequence may beneficially affect the
physiological activity, stability, or other properties of the
altered parent polypeptide. Guidance as to the design and

selection of such sequences is provided in J. L. Krstenansky,

(D) OTHER | NFORMATI ON: / not e= " Sequence 29

Ser



(iii) HYPOTHETI CAL: NO (v) FRAGMVENT TYPE: internal (i x) FEATURE:

(A) NAVE/ KEY: Peptide : (B) LOCATION:. 1..10 (D) OTHER

| NFORMATI ON:  / not e= " Sequence 30 is enbedded at positions
22 to 31 of sequence 22." (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 30:
Ala Phe Tyr Asp Lys Val Ala Qu Lys Leu 10 1 5

10 (2) INFORVATION FOR SEQ ID NO:'31: ~ (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 88 base pairs (B) TYPE: nucleic acid (O

STRANDEDNESS:  si ngl e D TOPALOGY: linear . . . (ii) ECULE
TYPE: cDNA Segrepti) eHypbTHETPERINS NPEructyne,) FHBALIGASA “Ncl\é%’e 1%8xi)
SEQUENCE DES@RLPI+-0N? SH90)Dakonglothers.

A convenient method for determining if a sequence is
sufficiently amphipathic to be a sequence of this invention
is to calculate the mean hydrophobic moment, as defined
above. If the peak mean moment per residue at 100° % 20°
exceeds about 0.20, then the sequence will form an
amphipathic helix and is a sequence of this invention.

For example, the mean hydrophobic moment per residue at
100° for (SEQ ID NO: 26), Xaa = Glu, is calculated as

follows:

AA. By 2.(N-1) H sipn 9(N-1) K cos d(N-1)
E -.62 0 0 ~-.62
L .53 . 100 .52 -.17
L .53 200 -.18 -.50
E -.62 300 .34 -.31
K -1.1 400 -.70 -.85
L .53 500 .34 -.41
L .53 600 -.46 -.27
E -.62 700 .21 -.58
K -1.1° 800 -1.08 -.19
L .53 900 -0 =.53

¥=0.81 Y=-4.43

pg = [(0.81)2 + (-4.43)2]_ = 4.50
< pg > = 4.50/10 = 0.45

For this seguence, the ﬁean peak hydrophobic moment
occurs at 92° and has a value of 0.48.

In one aspect, this invention provides processes for the
synthesis of PTH, PTHrP, and the physiologically active

analogs of PTH and PTHrp, or salts thereof, in which amino
acid residues (22-31) form an amphipathic @-helix, the

sequence of said residues (22-31) selected from:
a) Xaal Xaa2 Leu Xaa? Xaa5 Leu Xaa7 Xaa® Xaa? Xaal0 wherein

Xaal and Xaa? are independently Glu, Glu(OCH3), His, or Phe;
Xaa? is Leu or Phe;

Xaad is Lys or His;

Xaal and Xaal0 are independently Leu or Ile;

xaa® is Ala, Arg, or Glu; and

Xaad is Lys or Glu (SEQ ID NO: 85);

preferably Glu Leu Leu Glu Lys Leu Leu Xaa Lys Leu wherein



CCTCTAGATC TCCGECGECGEC TAGCATGECT GITTCTGAAC ATCAGCTGCT TCATGACAAA 60
GGTAAATCGA TTCAAGATCT GAGACGTC 88 (2) | NFORVATI ON FOR SEQ I D NO 32:

(1) SEQUENCE CHARACTERI STI CsS: (A) LENGTH:. 90 base pairs

(B) TYPE: nucleic acid - 49 :
(C) STRANDEDNESS: single (D) TQAOLOGY: |i near (i) MOLECULE
TYPE: cDNA (iii) HYPOTHETI CAL: NO — :

Xaa is Glu or Arg (SEQ ID NO:26):
b) Xaal Xaa? Leu Xaa? Arg Leu Leu Xaa® Arg Leu wherein

Xaal and Xaa% are independently Glu, Glu{OCH3), His, or Phe;
Xaa2 is Leu or Phe;

Xaa8 is Glu or Lys (SEQ ID NO:86);
preferably, Glu Leu Leu Glu Arg Leu Leu Xaa Arg Leu wherein

Xaa is Glu or Lys (SEQ ID NO:27);
c) Ala Leu Ala Glu Ala Leu Ala Glu Ala Leu (SEQ ID NO:28);
d) Ser Leu Leu Ser Ser Leu Leu Ser Ser Leu (SEQ ID NO:29);

e) Ala Phe Tyr Asp Lys Val Ala Glu Lys Leu (SEQ ID NO:30).

In another aspect, this invention provides processes for
the synthesis of PTH, PTHrP, and the physiologically active

analogs of PTH and PTHrp, or salts thereof, of the formula:
xaal Xaa? Xaa3 Xaat Xaad Xaa® xaa7 Leu His Asp Xaall Gly
Xaal3 Ser Ile Gln Asp Leu Xaal9 Xaa20 xaa2l xXaa22-31 xaa32
Xaa33 Xaa34 Xaa35 Xaa36 Xaa37 xaa38 Term, wherein:

Xaal is absent or is Ala; '

Xaa2 is absent or is Val;

Xaa3 is absent or is Ser;

Xaa4 is absent or is Glu or Glu(OCH3);

XaaS is absent or is His or Ala;

Xaab is absent or is Gln;

Xaa! is absent or is Leu;

Xaall is Lys, Arg, or Leu;

Xaal3 is Lys, Arg, Tyr, Cys, Leu, Cys(CH2CONH(CH2)2NH
(biotinyl)), Lys(7-dimethylamino-2-oxo—-2H-l-benxopyran-4-
acetyl), or Lys(dihydrocinnamoyl);

Xaa20 is Arg or Leu; '

Xaal? and Xaa?l are independently Lys, Ala, or Arg:;

Xaa22-31 jg selected from (SEQ ID NOS:26, 27, 28, 29, or 30);
Xaa32 is His, Pro, or Lys;

Xaa33 is absent, or is Pro, Thr, Glu, or Ala;

Xaa34 is absent, or is Pro, Arg, Met, BAla, hSer, hSer
lactone, Tyr, or Leu;

Xaa35 is absent or is Pro, Glu, Ser, Ala, or Gly:
Xaa36 is absent or is Ala, Arg, or Ile;
Xaa37 is absent or is Arg, Trp, or 3-(-2-naphthyl)-L-alanine;

Xaa38 is absent or is Ala or hSer or Xaa38-42 is Thr Arg Ser
Ala Trp; .



(iv) ANTI-SENSE: YES

CCTCGAAGCT TATGCATCAT TATCTAGACA TAGTATGCAG CTTTTCAAGC AGITTCTCCA 60
GCAGCTCECG ACGTCTCAGA TCTTGAATCG 90

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 32:

(i) SEQUENCE CHARACTERI STI CS:

(B) TYPE:

TOPOLOGY: | i near

nucl eic acid

(iv) ANTI-SENSE: NO

(2)

| NFORMATI ON FOR SEQ | D NO 33:

(A) LENGTH: 23 base pairs
(C) STRARDEDNESS: single

(ii) MOLECULE TYPE CDNA

(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 33:

(iii1) HYPOTHETI CAL:

_CCTCTAGATC TCCGCGCGCT AGC 23 (2) | NFORVATI ON FOR SEQ I D NO: 34:

SEQUENCE CHARAGTPRIZTIHESOR cr NR; whesp BENGTR: i24ibdspepdéntly H, (C1-

TYPE: nucl ei ccgraTkyl or phenyl(Ci-Cg)alkyl; and the pharmaceutically
acceptable salts thereof.

In yet another aspect this invention includes processes

for the synthesis of polypeptide analogs of the physiologi-

cally active truncated homoclog hPTHrp(1-34), as shown in

Formula (I):

'Ala Val Ser Glu Xaa® Gln Leu Leu Hi3

Ile Gln Asp Leu Xaal9 Arg Xaa2l Xaa22-31 Xaa32 Xaa33 xaa34
wherein: '

Term,

Xaad is His or Ala;

Xaall and xaal3 are
xaal? and Xaa?l are

Xaa22-31 js selected from:

a) Glu

Xaa is
b) Glu

Xaa is
c) Ala

d) Ser

Leu

Glu
Leu

Glu
Leu

Leun

Leu Glu Lys

or Arg (SEQ
Leu Glu Arg

or Lys (SEQ
Ala Glu Ala

Leu Ser Ser

Leu Leu Xaa

ID NO:26);
Leu Leu Xaa

ID NO:27);
Leu Ala Glu

Leu Leu Ser

independently Lys, Arg, or Leu;
independently Ala or Arg;

Lys Leu wherein

Arg Leu wherein

Ala Leu (SEQ ID NO:28);

Ser Leu (SEQ ID NO:29);

Asp Xaall Gly Xaal3 ser

e) Ala Phe Tyr Asp Lys Val Ala Glu Lys Leu (SEQ ID NO:30):

Xaa32 is His or Lys:

Xaa33 is Thr, Glu, or Ala;

Xaa34 is Ala, hSer, Tyr, or Leu;

and Term is Gly Arg Arg, lactone, OH or NR,, where each R is

H or (C1-C4) alkyl; and their pharmaceutically acceptable
salts. (Formula I)

A more specific aspect of the invention includes the
synthesis of those polypeptides of Formula (I) wherein Xaa22-
31 is (SEQ ID NO:26), for which <uy> at 100° exceeds 0.45. A
still more specific aspect of the invention includes those
Formula (I) polypeptides wherein Xaa22-31 is (SEQ ID NO:26);
Xaall and Xaal3 are both Lys; and Xaal? and Xaa2l are both
Arg. Representative polypeptides which may be prepared by the
processes disclosed herein include, but are not limited to:
Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu lLeu Arg Lys

Leu His Thr Ala OH (SEQ ID NO:5);



(C) STRANDEDNESS: si ngl e (D) TOPOLOGY: |inear (ii) MOLECULE

TYPE: cDNA (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: YES (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NGO 34: CCTCGAAGCT TATGCATCAT TATC 24 (2)

| NFORMATI ON FOR SEQ I D NGO 35: " (i) SEQUENCE CHARACTERI STI CS

(A) LENGTH: 34 am no acids 13 50

—

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys

Leu His Thr Ala OH (SEQ ID NO:6);

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys

Leu His Thr Ala NHy (SEQ ID NO:7);

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys

Leu His Thr hSer NH2 (SEQ ID NO:8);

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys

Leu His Thr hSerlac (SEQ ID NO:9);

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys

Leu His Thr Ala Gly Arg Arg OH (SEQ ID NO:10); and

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys

Leu Lys Glu Leu NHp (SEQ ID NO:11).

Another aspect of this invention includes the synthesis
of those polypeptides of Formula (I) wherein Xaa22-31 js (SEQ
ID NO:26); Xaall and Xaal3 are both Lys; and one of Xaal? and
Xaa2l is Arg and the other is Ala. Representative poly-
peptides of this subgenus which may be prepared by the
processes disclosed herein include, but are not limited to:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile



(B) TYPE: anmino acid (D) TOPOLQGY: | i near (ii) MOLECULE

TYPE: protein (iii) HYPOTHETI CAL: NO (v) FRAGMVENT TYPE

N-t er m nal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 35: Al a Val Ser
Qu lle dn Phe Leu H's Asn Leu Ay Lys H's Leu Ser 1 5
10 15 Ser Leu Arg A4g Arg Gu Leu Leu Gu Lys Leu Leu
GQu Lys Leu H's 20 25

30 Asn Tyr (2) | NFORMATION FOR SEQ ID NO 36: (1) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 34 am no acids (B) TYPE
am no acid (D) TOPOLOGY: |inear 1) MOLECULE TYPE. protein

(iii) HYPOTHEGIrCAsp kep Ala Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys
Leu His Thr Ala NHy (SEQ ID NO:12) and

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
Gln Asp Leu Arg Arg Ala Glu Leu Leu Glu Lys Leu Leu Glu Lys

Leu His Thr Ala NH; (SEQ ID NO:13).

In another aspect this invention includes the synthesis
of those polypeptides of Formula (I} wherein Xaa22-31 {s (SEQ
ID NO:26); one of Xaall and Xaal3 is Leu and the other is
Lys; and Xaal9 and Xaa2l are both Arg. Representative poly-
peptides of this subgenus which may be prepared by the
processes of this invention include, but are not limited to:

Ala Val Ser Glu Ala Gln Leu Leu His Asp Leu Gly Lys Ser Ile
Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys
Leu His Ala Leu OH (SEQ ID NO:14).

In another aspect this invention includes the synthesis

of those polypeptides of Formula (I) wherein Xaa22-31 jis (SEQ
ID NO:27), for which <pp> at 100° exceeds 0.50. A further

aspect of this invention includes the synthesis of those
Formula (I) polypeptides wherein Xaa22-31 jis (SEQ ID NO:27);
Xaall and Xaal3 are both Lys or both Arg; and Xaal9 and Xaa2l
are both Arg. Representative polypeptides of this subgenus
which may be prepared by the processes of this invention
include, but are not limited to:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg
Leu His Thr Ala OH (SEQ ID NO:15);

Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile
Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg

Leu His Thr Ala OH (SEQ ID NO:16);
Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile



(v) FRAGVENT TYPE: N-terninal (i x) FEATURE: (A NAME/ KEY:

Modi fied-site (B) LOCATION: 34 (D) OTHER | NFORVATI ON:
/note= "Xaa i s honoserine" (xi) SEQUENCE DESCRI PTION: SEQ I D NO 36:
Ala Val Ser Au lle @n Phe Leu Hs Asn Leu Ay Lys H's Leu Ser 1

5 10 155 Ser Leu Arg Arg Arg G u
Leu Leu Qu Lys Leu Leu Qu Lys Leu Hi's 20

25 30 Asn Xaa (2) | NFORMATION FOR SEQ I D NO 37:
(i) SEQUENCE CHARACTERI STI'CS: - (A) LENGTH. 34 amino acids

(B) TYPE: aninoG?ﬁrﬁgp Leu Arg A£5»A;}}é}éjﬁgﬁ Légeé{u Arg Leu Leu Lys Arg

' Leu His Thr Ala OH (SEQ ID NO:17);

In another aspect this invention includes the synthesis

of polypeptides of Formula (I) wherein Xaa22-31 is (SgQ ID
NO:28), for which <ug> at 100° is about 0.25. Representative

10 polypeptides of this subgénus which may be prepared by the
processes of this invention include, but are not limited to:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile

15 © Gln Asp Leu Arg Arg Arg Ala Leu Ala Glu Ala Leu Ala Glu Ala

Leu His Thr Ala NH> (SEQ ID NO:20).

In another aspect this invention includes the synthesis
20 of polypeptides of Formula (I) wherein Xaa22-31 jg (SEQ ID
NO:29), for which <Hx> at 100° is about 0.28. Representative

polypeptides of this subgenus which may be prepared by the
processes of this invention include, but are not limited to:

25 Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
Gln Asp Leu Arg Arg Arg Ser Leu Leu Ser Ser Leu Leu Ser Ser

Leu His Thr Ala NHp (SEQ ID NO:21).
30

In another aspect this invention includes the synthesis
of polypeptides of Formula (I) wherein Xaa22-31 ig (SEQ ID
NO:30), for which <ug> at 100" is about 0.29. Representative

35 polypeptides of this subgenus which may be synthesized by the
processes of this invention include, but are not limited to:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
40 Gln Asp Leu Arg Arg Arg Ala Phe Tyr Asp Lys Val Ala Glu Lys

Leu His Thr Ala NH, (SEQ ID NO:22).

Still another aspect of this invention includes the
45 synthesis of polypeptide analogs of the physiologically



51 (ii) MOLECULE TYPE: protein (iii) HYPOTHETI CAL: NO (v)

FRAGVENT TYPE: N-term nal - (i x) FEATURE: (A) NAME/ KEY: .
Modi fied-site (B) LOCATION:. 34 (D) OTHER | NFORVATI ON:
/note= "Xaa i s honoserine" (xi) SEQUENCE DESCRI PTION: SEQ ID NO 37:
Ala Val Ser Qu Ile @n Phe Leu H's Asn s Ay Lys H's Leu Ser 1

5 10 15 Ser Leu Arg Arg Arg G u
Leu Leu Qu Lys Leu Leu Qu Lys Leu His 20

25 : 30 Asn Xaa (2) | NFORMATION FOR SEQ I D NO 38:

actiwve homologs of BPTH(1-24), as shown in Formula (II):

Xaal val Ser Glu Ile Gln Xaa’ Xaa® His Asn Leu Gly Lys His

Leu Xaal® Ser Xaal® Xaal9 Arg xaa2l Xaa22-31 gis Asn Xaa34
Term, wherein:

Xaal is Ser or Ala;

Xaa? is Leu or Phe;

Xaa® is Met or Nle;

Xaal6 is Asn or Ser;

Xaal8 is Leu, Met, or Nle;

Xaal® is Glu or Arg;

Xaa2l is val or Arg;

Xaa22-31 is selected from (SEQ ID NO:26, 27, 28, 29, and 30);
Xaa34 is Phe or Tyr;

Term is OH or NRp, where each R is H or (C1-Cs)alkyl; and the
pharmaceutically acceptable salts thereof.

Representative polypeptides which may be synthesized by the
processes of this invention include, but are not limited to:

Ala Val Ser Glu Ile Gln Phe Nle His Asn Leu Gly Lys His Leu

Ser Ser Nle Glu Arg Val Glu Leu Leu Glu Lys Leu Leu Glu Lys

Leu His Asn Tyr NHz (SEQ ID NO:23) and

Ala Val Ser Glu Ile Gln Phe Nle His Asn Leu Gly Lys His Leu
Ser Ser Nle Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys

Leu His Asn Tyr NHy (SEQ ID NO:24).

In still another aspect of this invention, processes for
the synthesis of analogs of PTH and PTHrP having less than 34
amino acids are provided. These compounds are of general
formula:

Ala Val Ser Glu Xaa® Gln Leu Leu His Asp Xaall Gly Xaal3 ger

Ile Gln Asp Leu Xaal9d Arg Xaa?l Xaa22-31 Xaa32 xaa33 xaa34
Term,

Representative polypeptides which may be prepared by the
processes of this invention include, but are not limited to:
Compound 41: AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHP-NH»

Aia Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile
. 5 ' 10 15



(i) SEQUENCE CHARACTERI STI CS:

(B) TYPE: am no acid (D) TOPOLOGY: i near (i1) MOLECULE
TYPE: protein (iii) HYPOTHETI CAL: NO (v) FRAGMVENT TYPE

N-term nal (xi) SEQUENCE DESCRI PTION:. SEQ ID NO 38: Al'a Val Ser
Gu His @n Leu Leu H's Asp Lys Gy Lys 98r Ile dn 1 5
10 15 Asp Leu Lys "Leu Lys Gu Leu Leu Qu Lys Leu
Leu Qu Lys Leu His 20 25

30 Thr- Ala (2) | NFORVATION FOR SEQ ID NO 39: (i) SEQUENCE
CHARACTERI STELS: Asp Leu Arg ARy ASGNGIM L34 hed r@lwmdiygsLeu Leu Clu BF TYPE:
am no acid (D) TOPOLOGY: |inear 2%ii) MOLECULE TYPB? protein

(A) LENGTH. 34 am no acids

Leu His Pro NHz (SEQ ID NO:55).

Compound 42: AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LP-NH)
Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile

1 5 10 15
Gln Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys
20 25 30

Leu Pro NHy; (SEQ ID NO:56).

The skilled artisan will appreciate that numerous
permutations of the polypeptide analogs may be synthesized
which will possess the desirable attributes of those
described herein provided that an amino acid sequence having

a mean hydrophobic moment per residue at 100° I 20° greater

than about 0.20 is inserted at positions (22-31).

The polypeptide fragments of the instant invention may
be synthesized by methods such as those set forth by G.
Barany, R.B. Merrifield in The Peptides, E. Gross and J.
Meienhofer eds., Academic Press, New York (1979), Vol. 2, pp.
1-284; J.M. Stewart and J.D. Young, Solid Phase Pepfide
Synthesis, 2nd ed., Pierce Chemical Co., Rockford, Illinois

. (1984) and J. Meienhofer, Hormonal Proteins and Peptides,

Vol. 2, Academic Press, New York, (1973) for solid phase
synthesis and E. Schroder and K. Lubke, The Peptides, Vol. 1,
Academic Press, New York, (1965) for solution synthesis. In
general, these methods involve the sequential addition of
protected amino acids to a growing peptide chain. Normally,
either the amino or carboxyl group of the first amino acid
and any reactive side chain group are protected. This
protected amino acid is then either attached to an inert
solid support, or utilized in solution, and the next amino
acid in the sequence, also suitably protected, is added under
conditions amenable to formation of the amide linkage. After
all the desired amino acids have been linked in the proper
sequence, protecting groups ahd'any-solid support are removed
to afford the crude polypeptide. The polypeptide is desalted
and purified, preferably chromatographically, to yield the
final product.



52

(iii) HYPOTHETI CAL: NO (v) FRAGMVENT TYPE: N-term nal (xi)
SEQUENCE DESCRI PTI O\t SEQ I'D NGO 39: Ala Val Ser Qu H's Gn Leu Leu
Hs Asp Lys Ay Lys Ser Ile @n 1 5 10
15 Asp Leu Arg Arg Arg Qu Leu Leu Qu Arg Leu Leu Qu Arg Leu H's
20 25 38 Thr Ala (2) | NFORMATI ON
FOR SEQ I D NGO 40: (i) SEQUENCE CHARACTERI STI CS

Ir the practice of this invention, the precursor peptide
fragments may be prepared by either solution or solid phase
techniques, or any combination thereof. For example, some of
the fragments may be prepared in solution, and then condensed
to a resin bound C-terminal fragment, or the fragments may
each be prepared by a solid phase method, cleaved from the
resin, and condensed in solution, or a mixed proteocol of
solution and solid phase syntheses may be employed.

A preferred method of preparing the PTE and PTHrP
analogs of this invention, having fewer than about forty
amino acids, involves solid phase fragment condensation
peptide synthesis. In this method the ultimate product
results from the condensation of several peptide precursor
fragments. Depending upon the preference of the skilled
worker, any combination of fragments may be used. For
example, a 34 amino acid product may be prepared from two 17
amino acid peptide precursor fragments, three peptide
precursor fragments, of varying lengths, four precursor
fragments, etc. See P. LLoyd-Williams et al., "Convergent
Solid Phase Peptide Synthesis," in Tetrahedron, 493,11065-
11133, (1993) for illustrative discussion.

Generally, OG-amino (N®) functions and any reactive side
chains are protected by acid- or base-sensitive groups. The
protecting group should be stable to the conditions of
peptide linkage formation, while being readily removable
without affecting the extant polypeptide chain. Suitable
a-amino protecting groups include, but are not limited to
t-butoxycarbonyl (Boc), benzyloxycarbonyl (Cbz),
o-chlorobenzyloxycarbonyl, biphenylisopropyloxycarbonyl,
t-amyloxycarbonyl (Amoc), isobornyloxycarbbnyl,
a,0-dimethyl-3, 5S-dimethoxybenzyloxycarbonyl,
o-nitrophenylsulfenyl, 2-cyano-f-butoxycarbonyl, preferably
9-fluorenylmethoxycarbonyl (Fmoc). Suitable side chain
protecting groups include, but are not limited to: acetyl,
benzyl (Bzl), benzyloxymethyl (Bom), t-butyl, cyclohexyl,
o-bromobenzyloxycarbonyl, t-butyldimethylsilyl, 2-
chlorobenzyl (Cl-z), 2,6-dichloroben£yl,'2,4-dinitrophenyl,



(A) LENGTH. 35 amino acids ~ (B) TYPE anino acid (D)

TOPOLOGY: |i near (i1) MOLECULE TYPE. protein (ii1) HYPOTHETI CAL:
NO (v) FRAGVENT TYPE: N-term nal (xi) SEQUENCE DESCRI PTI ON: SEQ

| D NO 40: Ala Val Ser Gu Hs An Leu Leu Hs Asp Lys Ay Lys Ser Ile
Gn 1 5 19 10 15

Asp Leu Arg Arg Arg Qu Leu Leu Au Arg Leu Leu G u Arg Leu H s

20 25 30 "Thr Ala Pro

35 (2) INFORVATION FOR SEQ I D NGO 41: (1) SEQUENCE CHARACTERI STI CS:

(Do ET™, Sisasbainafl Ssacprppy ol eetlifactiinn 2oy, ol
(Tos), trimethy1511y1, methyltrityl, mesitylene sulfonyl
(Mts), 4-methoxy-2,3,6~trimethylbenzenesulfonyl (Mtr),
2,2,4,6,7-pentamethyldihydrobenzofuran-5-sulfonyl (Pbf),
2,2,5,7,8-pentamethylchroman-6-sulfonyl (Pmc), and trityl
“(Trt) .

In solid phase synthesis, the C-terminal amino acid is
first attached to a suitable resin support. Suitable resin
supports are those materials which are inert to the reagents
and reaction conditions of the stepwise condensation and
deprotection reactions, as well as being insoluble in the
media used. Examples of commercially available resins
include styrene/divinylbenzene resins modified with a
reactive group, e.g., chloromethylated co-poly(styrene-
divinylbenzene), hydroxymethylated co-poly(styrene-
divinylbenzene), and benzylated, hydroxymethylated
phenylacetamidomethyl (PAM) resins. To prepare acid terminal

peptides, Wang resin may be used. A preferred resin is
p-methylbenzhydrylamino-co-poly(styrene-~divinylbenzene) resin
(MBHA) .

In the preferred embodiment, all fragments except the C-
terminus fragment are prepared on an acid sensitive resin
such as Sasrin (2-methoxy-4—alkbxybenzylalcohol) or 4-
hydroxymethyl-3-methoxyphenoxybutyric acid 4-
methylbenzhydrylamine (HMPB-MBHA). HMPA-MBHA, HMPB-BHA and
HMPA~-BHA resins are also suitable for the carboxy terminated
peptides. The C-terminal fragment is prepared using a Knorr
handle-MBHA resin. Sieber amide resins, Rink linker-MBHA or
BHA resins, and Ramage linker-MBHA or BHA resins are all .
suitable for amide terminated peptides. These resins are
commercially available with the first amino acid already
bound or the first amino acid may be attached to the linker.
The HMPB~MBHA and Knorr handle resins may be prepared as
described in Examples 1, 2, and 3 below from MBHA resin. The
successive coupling of the remaining protected amino acids
may be carried out by methods well known in the art. Each



(iii) HYPOTHETI CAL: NO (v) FRAGVENT TYPE: N-terni nal (xi)

SEQUENCE DESCRI PTION: SEQ I D -NO.. 41: Ala Val Ser Qu H's Gn Leu Leu
H's Asp Lys Ay Lys Ser Ile @n 1 5 10
15 : 53 Asp Leu Arg Arg Arg
Qu Leu Leu Gu Arg Leu Leu Gu Arg Leu H0s 20

25 30 Thr Ala Ay Arg Arg 35 (2)

| NFORVATI ON FOR SEQ I D NGO 42: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 38 am no acids

protected amino acid is preferably - introduced in
approximately 1.5 to 2.5 fold molar excess and the coupling
carried out in an inert, nonagqueous, polar solvent such as N-
methyl pyrrolidinone (NMP) , dichloromethane,
dimethylformamide (DMF), dimethyl sulfoxide (DMSO), or
mixtures thereof, preferably at ambient temperature.
Representative coupling agents are N,N'-dicyclohexyl-
carbodiimide (DCC), N,N'-diisopropylcarbodiimide (DIC) or
other carbodiimide, either alone or in the presence of
l-hydroxybenzotriazole (EOBt), O-acyl ureas,
benzotriazol-l-yl-oxytris (pyrrolidino)phosphonium
hexafluorophosphate (PyBop), N-hydroxysuccinimide, other
N-hydroxyimides, or oximes. Alternatively, protected amino
acid active esters (e.g. p-nitrophenyl, pentafluorophenyl and
the like) or symmetrical anhydrides may be used.

Successive coupling of Fmoc-protected amino acids is
conducted using a solution of a secondary amine, such as
pyridine, to remove the Fmoc group. The peptide resin may be
checked for completed coupling by the Kaiser test after each
coupling step.

At the end of the solid phase synthesis the fully
protected peptide is removed from the resin using conditions
which do not induce premature deprotection of side chain
protecting groups. The peptides may be cleaved by
saponification or transesterification or a mildly acidic
deprotection regimen, employing for example 1%
trifluoroacetic acid (TFA). The protected peptide may be
purified by silica gel chromatography.

The solution may be desalted (e.g. with BioRad AG-3®
anion exchange resin) and the peptide purified by a sequence
of chromatographic steps employing any or all of the
following types: hydrophobic adsorption chromatography on
underivatized co-poly(st&rene—divinylbenzene), e.g.
Amberlite® XAD; silica gel adsorption chromatography; cation
exchange chromatography on carboxymethylcellulose; partition
chromatography, e.g. on Sephadex® G-25; countercurrent
distribution; or reverse phase high performance 1liquid



(B) TYPE: am no acid (D TOPOLOGY: |inear (i) MOLECULE

TYPE: protein (iii) HYPOTHETI CAL: NO (v) FRAGVENT TYPE

N-t er m nal (i x) FEATURE: (A) NAME/ KEY: Modified-site

(B) LOCATI ON: 38 (D) OTHER | NFORMATION: /note= "Xaa is

honoseri ne" (xi) SEQUENCE DESCRI PTI @\ SEQ ID NO 42: Al a Val Ser
GQu Hs A@n Leu Leu Hi's Asp Lys Ay Lys Ser Ile @n 1 5
10 15 Asp Leu Arg Arg Arg Qu Leu Leu u Arg Leu Leu
Gu Arg Leu Hi s 20 25

30 Thr #hzohyodrgpAyg KARLC), especialls ¢24ioAFCRAMMTRENE FERSEQ ID
NQ 43 re&éx)s C'-:H%Wg&ﬁ”- C8r octadecylsify14ENId! (S8ls)am no
aci ds (B) 'TYPE: am no ac

bonded phase column packing

In one embodiment of the multi-fragment synthesis, the
middle and N-terminal fragments are isolated and successively
condensed to the C-terminal fragment. The polypeptide
product is deprotected and cleaved from the resin, and
further purified. The purification sequence is generally a
comprehensive series of chromatographic separations. HPLC
analysis determines the sequence and choice of purification.
A typical sequence involves cation exchange, reverse phase
HPLC, and reverse phase concentration column. The final
solution is subjected to lyophilization and the drug product
stored in amber bottles. The protected amino acids were
obtained from Genzyme (Cambridge, MA, USA), Propeptide
(Princeton, NJ, USA), or Synthetec (Albany, OR, USA).

EXAMPLES

The polypeptide of SEQ ID NO:7, a 34-amino acid peptide,
AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTA-NH;, was prepared using a
three-fragment condensation procedure. The N-terminus
fragment consisted of amino acids 1 ,to 12, the middle
fragment amino acids 13 to 23, and the C-terminus fragment
amino acids 24 to 34. Each fragment was prepared by the
solid phase method on a Vega 296 Automated Peptide
Synthesizer. The automated mode was used for cleavage of the
N®-protecting groups and for washes after coupling. Coupling
reagents and solvents were added manually to the reaction
vessel in the coupling step. The middle and N-terminus
fragments were purified by HPLC and successively condensed to
the C-terminus fragment. The final polypeptide was
deprotected, cleaved from the resin, and purified.

EXAMPLE 1., PREPARATION OF THE N-TERMINUS EFRAGMENT.



(D TOPOLOGY: |inear (i) MOLECULE TYPE: protein (i)

HYPOTHETI CAL: NO (v) FRAGMENT TYPE: N-terninal (xi) SEQUENCE
DESCRI PTION: SEQ I D NO 43: Ala Val Ser Gu Hs An Leu Leu H's Asp
Lys Ay Lys Ser Ile @n 1 5 10

15 Asp Leu Arg Arg Arg Qu Leu Leu @Q2u Lys Leu Leu Qu Lys Leu H s~
20 25 —30

54 Thr Tyr (2) | NFORVATION FOR SEQ I D NGO 44:

Tre N-~terminus fragmeni, consisting of amino acids 1 to 12,
AVSEHQLLHDKG, was prepared on a 250 mmole scale on the acid
sensitive resin, 4-hydroxymethyl-3-methoxyphenoxy-butyric

acid 4-methylbenzhydrylamine (HMPB-MBHA). This resin was

prepared from MBHA resin (Novabiochem) as follows:

STEP EVENT TIME (MINS) REPETITIONS

1. CH2Cl2/DMF (1/1) wash 60 1

2. 10% Et3N in CH7Clj 5 2

3. CHCla/DME (1/1) 5 3

4, HMPB linker (1.15 egs)/ 300 @40C 1
PyBOP/DIPEA in CHpClp/DMF(1/1)  S00 @ RT

5. CH;Cl; wash ' 1.5 2

6. DMF wash 1.5 2

7. CH2Cl, wash 1.5 1

8. i-PrOH wash 1.5 2

9. CHCly wash 1.5 3

After at least one DMF/CH2Cly wash, coupling of the

first amino acid (12Gly) was carried out using Fmoc-GlyOH

(L.5 - 2.2 eqgs.), DIC (1.5 - 2.2 egs.), and DMAP (0.05 eq.)
for about 15 hours at room temperature in DMF / CH2Cls (1/1),

using the following protocol:

STEP EVENT TIME (MINS) REPETITIONS
1. DMF /CHC1o (1/1) 60 1
2. Fmoc—-X-OH (2 eq.)/ 800 1

DIC-DMAP (0.05eq.)
in CHpCly/DMF (1/1)

3. CH2Cly wash 1.5 2
4. DMF wash 1.5 2
5. i-PrOH wash 1.5 2
6. DMF/CHpCly (1/1) 1.5 2
7. i-PrOH 1.5 2
8. CH2Cly wash 1.5 3

The resin waé then washed by repeating steps 3 to 8, and
capped using the following protocol:

STEP EVENT TIME (MINS) REPETITIONS
9. DMF 15 1
10. PhCOC1(0.18M)/
pyridine (0.36M) 30-180 1
in DMF/CH2Cl2
11. CH2Cly wash 1.5 2
12. DMF wash 1.5 2
13. i-PrOH wash 1.5 2
‘14, ‘DMF/CH2Cl2 (1/1) wash 1.5 1



(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 34 amino acids

(B) TYPE: am no acid (D) TOPOLOGY: i near (i1) MOLECULE
TYPE: protein (iii1) HYPOTHETI CAL: NO (v) FRAGVENT TYPE:

N-term nal (xi) SEQUENCE DESCRI PTION: SEQ I D NGO 44: Ala Val Ser
GQu Hs Gn Leu Leu H's Asp Lys Gy Tyr @r Ile An 1 5
10 15 Asp Leu Arg Arg Arg Gu Leu Leu Gu Lys Leu Leu
G u Lys Leu Hi s 20 25

30 Thr Alas.(2) | NFﬁQd{% @MshOR SEQ I D NO 455 (i) SEQUENCE
CHARACTERI STI CS: LENGTH: 34 am no aci ds (B) TYPE:
am no aci d 'rhg_ }:emag.: q?ng amijx'}on%%&ds weré aét&’%&gﬁ-ﬁ él;xYeP%esq ti?x' n

successive coupling cycles in reverse sequence using the
S following protected amino acids:
aall N®-Fmoc-N€-t-butyloxycarbonyl-L-lysine
aal0 N®-Fmoc-L-aspartic acid-B-t-butyl ester
aa9 NOG-Fmoc-NiM-trityl-L-histidine
aa8 NOG-Fmoc-L-leucine
0 aa7 NO-Fmoc-L-leucine
aa6 N®-Fmoc-N9-trityl-L-glutamine
aa5 NO-Fmoc-NiM-trityl-L-histidine
aa4 NOC-Fmoc-L-glutamic acid-_ -t-butyl ester
aa3 NO®-Fmoc-0-t-butyl-L-serine
5 aa2 NO®-Fmoc-L-valine
aal NOG-t-Butyloxycarbonyl-L-alanine

The couplings were carried out at room temperature ‘in

NMP using 1.5 to 2.2 equivalents of amino acid (0.1- 0.25M),

0 HOBt, and DIC. After 1.5 - 3 hours, DMSO was added and the
coupling continued for 1.5 - 3 hours. Each coupling involved

the following steps: :
STEP EVENT TIME (MINS) REPETITIONS

1. DMF wash 2.5- 30 1l
5 2. 20% piperidine in NMP 3 1
3. 20% piperidine in NMP 14 1
4, DMF wash 1.5 2
5. CH2Cls wash 1.5 2
6. i-PrOH wash 1.5- 2.5 2- 5
.0 7. DMF/CHCls (1/1) wash 1.5 2- 3
8. Coupling 240 1
9. CH2Cly wash 1.5 2
10. DMF wash 1.5 2
11. i-PrOH wash - 1.5 2
5 12, DMF/CH2Cly wash 1.5 2
13. i-PrOH 1.5 1l
14, CH2Cly wash 1.5 3

. Coupling completeness was confirmed by the Kaiser test;
0 if the test was positive, steps 8 to 14 were repeated,
optionally using PyBOP as the coupling agent.



(iii) HYPOTHETI CAL: NO (v) FRAGVENT TYPE: N-terni nal (xi)

SEQUENCE DESCRI PTI ON: SEQ I D NO 45: Ala Val Ser Qu H's Gn Leu Leu
H's Asp Lys Ay Cys Ser Ile @n 1 5 10
15 Asp Leu Arg Arg Arg Qu Leu Leu Gu Lys Leu Leu Qu Lys Leu H's

20 2 220 Thr Ala (2) | NFORMATI ON
FOR SEQ I D NO 46: (i) SEQUENCE CHARACTERI STI CS: (A

LENGTH:. 34 ami no aci ds (B) TYPE: am no acid

55

To cleave the protected peptide from the resin, a
suspension of the resin was stirred in 1% TFA in CH3Clp
(4 mL/gm resin) at 0°C or room temperature for up to 15

minutes. The solution was filtered and extracted with 5%
NaHCO3. TFA treatment of the resin was repeated three times.

The organics were combined and washed with water, 5% NaHSOy4,

and water again. The organic phase was dried over sodium
sulfate and evaporated. The residue was purified by HPLC as

follows:
Column: Zorbax Pro-10/150 C8, 6" x 40 cm

Column temperature: ambient Flow rate: 2.2-3.0 mL/mln cm2,
Detector wavelength: 250 nm
Mobile phase: 0.1% HOAc, PH 6-6.2 with triethylamine, CH3CN

The protected peptide was loaded on the column in 65
-70% CH3CN. A gradient was run increasing the proportion of
CH3CN to 85%. Fractions were combined, concentrated, and the
product isolated by CH2Cly extraction. The organic phase was

washed with a dilute solution of sodium bicarbonate or water,
dried over sodium sulfate, filtered, and evaporated.

EXAMPLE 2. PREPARATION OF THE MIDDLE FRAGMENT.

The middle fragment, consisting of amino acids 13 to 23,
KSIQDLRRREL, was prepared on a 230 mmole scale on an acid
sensitive resin, 4-hydroxymethyl-3-methoxyphenoxybutyric acid
4-methylbenzhydrylamine (HMPB—MBHA). This resin was prepared
from MBHA resin as described above for Example 1. The first
amino acid (aa24) was incorporated as shown using Fmoc-L-
leucine. The remaining amino acids were attached to the
resin in successive coupling cycles using the procedure of
Example 1:

aa23 NO-Fmoc-L-glutamic acid-_-t-butyl ester

aa22 N®-Fmoc-N9-4-methoxy-2, 3, 6-trimethylbenzylsulfonyl-L-
arginine

aa2l N®-Fmoc-N9-4-methoxy-2, 3, 6-trimethylbenzylsulfonyl-L-
arginine _

aa20 N®-Fmoc-N9-4-methoxy-2, 3, S-trimethylbenzylsulfonyl-L—
arglnine



(D) TODQOGY: | i near (ii1) MOLECULE TYPE: protein: (i)

HYPOTHETI CAL: NO (v) FRAGMVENT TYPE: N-termnal (i x) FEATURE:

(A) NAME/ KEY: Modified-site (B) LOCATION: 13 (D) OTHER

| NFORVATI ON: /note= "Xaa is

Cys(CH 2CONH( CH- 2) - 2NH( bi oti nyl-)) ™" (25) SEQUENCE DESCRI PTION. SEQ ID
NG 46: Ala Val Ser Qu Hs Gn Leu Céu His Asp Lys Ay Xaa Ser Ile @n
1 5 10 15 Asp Lel Arg
Arg Arg A u LelaleeweFobys-1ditineu G u Lys Leu Hi s 20

25 ) . | NEFORMATI ON FOR SEQ I D NGO 47:

(i) SEQUENCE éﬁﬂﬁA@%%gwgﬁkaggggfgf% acgg-n-t-butyl ester

aal? N®-Fmoc-N9-trityl-L-glutamine

aal6 N®-Fmoc-L-isoleucine

aal5 NC-Fmoc-O-t-butyl-L-serine

aal4d N®-Fmoc-N€-t-butyloxycarbonyl-L-lysine

The peptide was cleaved from the resin as the free acid,
the organicé extracted, dried and evaporated as taught for
Example 1. The residue may be precipitated by dissolving in
dichloromethane and adding to t-butyl methyl ether (t-BuOMe).
After filtering, washing with t-BuOMe and vacuum drying, the

product was purified by HPLC on a Zorbax column, described
above, run isocratically with 75% CH3CN; the detector

wavelength was 267 nm.
EXAMPLE 3, PREPARATION OF THE C-TERMINUS FRAGMENT,

The C-terminus fragment, consisting of amino acids 24-
34, LEKLLEKLHTA, was prepared on MBHA resin on a 130 mm scale
using an Fmoc-2,4-dimethoxy-4'-(carboxymethyloxy)-
benzhydrylamine linker as follows:.

STEP EVENT TIME (MINS)  REPETITIONS

CH2Cls wash
10% DIPEA in CH3Cl;
CH2Cls
DMF
Linker/HOBt/DIC (1.5 eq)
in CH2Cl,/DMF (1/1)
6 CH3Cls
7. DMF
8. iPrOH
9. CH2Cly/DMF
10. iPrOH
11. CH2Clp
12. DMF
in DMF/CH3Cl,
13. Ac20, DIPEA
in DMF/CH2Clj
14. - CH2Cls wash

o
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(A) LENGTH: 34 am no acids (B) TYPE: am no acid (D

TOPOLOGY: |i near (i1) MOLECULE TYPE:. protein (i) HYPOTHETIC%L:
NO (v) FRAGMENT TYPE: N-term nal (i x) FEATURE: (A
NAVE/ KEY: Modified-site (B) LOCATION:. 13 (D OTHER
| NFORVATI ON: /note= "Xaa is 26
Lys(7-di met hyl am no- 2- oxo- 2H 1- benxopyr an=#- acety 1) "
(xi) SEQUENCE DESCRI PTION: SEQ ID NGO 47: Ala Val Ser Qu Hs Gn Leu
IigqusAspLys Gy Xaa Ser Ile Gn 1 5
15 Asp Leu Arg Arg Ar

Leu Gu Lys Lé#-H s DME wash " 0" ) 1.6u ted Iégu @u bys Lev
30 Thr Alia?' i-PrOH wash 1.5 2
- . DMF / CHpCly wash 1.5 1

18. CH2Cly wash 1.5 3

The remaining amino acids were attached to the resin in
successive coupling cycles in reverse sequence using the
following protected amino acids:
aa34 NO-Fmoc-L-alanine
aa33 NC-Fmoc-O-t-butyl-L-threonine
aa32 NO-Fmoc-NiM-trityl-L-histidine
aa3l N®-Fmoc-lL-leucine
aa30 N®-Fmoc-NE-t-butyloxycarbonyl-L-lysine
aa29 N®-Fmoc-L-glutamic acid-y-t-butyl ester
aa28 N%-Fmoc-L-leucine '
aa27 N®-Fmoc-L-leucine
aa26 NO-Fmoc-NE-t-butyloxycarbonyl-L-lysine
aa25 N®-Fmoc-L-glutamic acid-y-t-butyl ester
aa24 N®-Fmoc-L-leucine

The couplings were carried out for 1.5 to 3 hours at
room temperature in NMP using 1.5 to 2.2 equivs. of amino
acid, HOBt, and DIC, for amino acids 34 to 26. Three
equivalents of amino acid, HOBt, and DIC were used for amino
acids 24 and 25. After 1.5 - 3 hours, 20% DMSO was added and
the coupling continued for 1.5 - 3 hours. Each coupling
involved the following steps, including Fmoc cleavage and
after coupling washes:

n

TEP EVENT TIME (MINS) REPETITIONS
DMF wash 2.5- 30

20% piperidine in NMP
20% piperidine in NMP
DMF wash

CH2Cl, wash

i-PrOH wash

DMF /CH2Cl wash
Coupling

CH2Cls wash

DMF wash

i-PrOH wash

T - ) o o o>

H=s OO oy WO H
oo Lyt
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56 (2)

| NFORVATI ON FOR SEQ | D NO 48: (1) SEQUENCE
CHARACTERI STI CS: (A) LENGTH. 35 ami no acids (B) TYPE
amno acid (D) TOPOLOGY: |i near (ii) MOLECULE TYPE: protein
(ii1) HYPOTHETI CAL: NO (v) FRAGVENT TYPE: N-term nal (xi)
SEQUENCE DESCRI PTION: SEQ I D NO 48: 27Ala Val Ser u H's @n Leu Leu
His Asp Lys Ay Lys Ser Ile dn 1 5 10
15 Asp Leu Arg Arg Arg Qu Leu Leu Qu Lys Leu Leu Qu Lys Leu H's
20 _ 25 30

12, DMF /CE2Clp wash 1.5 2

13. iPrOH wash 2.5 2

14, CH2Cly wash 1.5 3

Kaiser test

15. DMF 2.5~ 15 1

16.  AcpO/DIPEA/ 30- 35 1

CH2Cly/DMF

17. CH2Cly wash 1.5 2

18. DMF wash 1.5 2

19. i-PrOH wash - 1.5 2

20. DMF/CH2Cl) wash 1.5 1

1.5 3

21. CH2Clsy wash

Coupling completeness was confirmed by the Kaiser test
after each coupling step. If the test was positive (_1.5%
uncoupled), steps 8 to 14 were repeated; if the test was
negative, the resin was acetylated.

EXAMPLE 4. THREE FRAGMENT CONDENSATION.

The three fragments were prepared as described above in
Examples 1, 2 and 3. The remaining N®-Fmoc group of the C-
terminus fragment was removed using steps 1 to 7 of the last
described Example 3 protocol.

The middle fragment B (172 g, 61.8 mmole), HOBt (59.2
mmole), HOAt (3.7 mmole), and DIC (61.9 mmole) were added to
the C-terminal fragment resin (190 g, 41 mmole) in NMP (900
mL) and CHpCl;. The mixture was stirred at room temperature
for 22 hours. DIPEA (7 mL) was added and stirring continued
for another day. The resin was washed as described in
Example 1 (steps 9 to 13). A Kaiser test showed less than 2%
uncoupled remaining. The resin was acetylated (Example 3,
steps 14 to 20) and the Fmoc groups removed (Example 3, steps
l1to?). _ :

The N-terminus fragment A,-és the Na salt, (153 g, 62.4
mmole), HOBt (59.2 mmole), HOAt ( 3.7 mmole), PyBOP (62.5
mmole) and DIPEA (125.15 mmole) were added to the resin in
NMP (900 mL) and CH2Clz. The mixture was stirred at room

temperature for 24 hours, filtered and washed (Example 3,

steps 9-13). The Kaiser test showed less than 1% uncoupled



Thr Ala Ay 35 (2) | NFORMATI ON FOR SEQ I D NO. 49: (i)

SEQUENCE CHARACTERI STI CS: - (A) LENGTH: 33 am no acids

(B) TYPE: am no acid (D) TOPOLOGY: |i near (1i) MOLECULE
TYPE: protein (iii) HYPOTHETI CAL: NO (v) FRAGVENT TYPE:
N-term nal (i x) FEATURE: (28 NAME/ KEY: Modified-site
(B) LOCATION: 4 (D) OTHER | NFORVATI ON: /note= "Xaa4d is

G u(CCH 3)" (i x) FEATURE: (A) NAME/ KEY: Modified-site
(B) LOCATION: 10 (D) OTHER | NFORMATI ON:- / note= "XaalO is
Asp(OCH 3) " (i x) FEATURE: (A) NAVE/ KEY: Modified-site

(B) LOCATI ON: defmaining. ThéDre&iiibims NikdiWABit@ (Exatplie” XaasFeps 14 to
Asp(OCH-3) " 20), removed from the reactor, and dried under vacuum.

A solution of phenol (60.3g) in thiocanisole (152.6 mL)
and TFA (1L) was added to the peptide-resin (64g) under Nj.
The mixture was cooled to -10°C and TMSBr sl_owly added. The
mixture was stirred for 0.5 hrs. at -10°C in a closed s;éstem
and for 1-2 hours at. room temperature. The mixture was
concentrated to half volume under vacuum at 50°C and the

resin was filtered and washed twice with TFA (250 mL) and

1 glacial acetic acid (250 mL). The filtrates were
precipitated by addition to a 3:1 mixture of t-butyl methyl
ether : hexane (6.5L). The crude peptide was filtered,

washed with t-butyl methyl ether, toluene, and t-butyl methyl
_ether (2x250 mL each) and reprecipitated by dissolving in
methanol (500 mlL) -and adding to t-butyl methyl ether (7L).
The crude was filtered, washed with t-butyl methyl ether, and
dried under vacuum to yield 33g of peptide.

In like manner, the following PTHrP analogs may be
prepared, substituting an appropriate resin for the acid
terminated peptides:

AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTA-OH (SEQ ID NO:6)
AVSEHQLLHDKGKSIQDLRRRELLERLLERLHTA-OH (SEQ ID NO:15)

AVSEHQLLHDRGRSIQDLRRRELLERLLERLHTA-OH (SEQ ID NO:16)
AVSEHQLLHDRGRSIQDLRRRELLERLLKRLHTA-OH (SEQ ID NO:17)

AVSEHQLLHDKGKSIQDLRRRELLEKLLRKLHETA-OH (SEQ ID NO:5)
AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTAGRR-OH (SEQ ID NO:10)
AVSEAQLLHDLGKSIQDLRRRELLEKLLEKLHAL-OH (SEQ ID NO:14)

AVSEHQLLHDKGKSIQDLRRRELLEKLLELLKEL-NH2 (SEQ ID NO:11)
AVSEIQFXHNLGKHLSSXERVELLEKLLEKLHNY-NH2 (X=Nle, SEQ ID NO 23)
AVSEIQFXHNLGKHLSSXRRRELLEKLLEKLHNY-~NHy (X=Nle, SEQ ID NO:24)
AVSEHQLLHDKGKSIQDLRRRALAEALAEALHTA-NHZ (SEQ ID NO:20)
AVSEHQLLHDKGKSIQDLARRELLEKLLEKLHTA~NH7 (SEQ ID NO:12)

AVSEHQLLHDKGKSIQDLRRAELLEKLLEKLHTA~NHy (SEQ ID NO:13)



(i x) FEATURE: (A) NAME/ KEY: Modified-site

57 (B) LOCATION: 22 (D) OTHER | NFORVATI ON:
"Xaa22 is G u(OCH3)" (i X) FEATURE: (A) NAVE/ KEY:
Modi fied-site (B) LOCATION: 25 (D) OTHER | NFCRVATI ON
/note= "Xaa25 is @ u(CCH 3)" (i x) FENTURE: (A) NAME/ KEY:

Modi fied-site (B) LOCATION. 29 ™ (D) OTHER | NFORMATI ON:
/note= "Xaa29 is G u(OCH 3)"

AVSEHQLLHDKGKSIQDLRRRSLLSSLLSSLHTA-NHy (SEQ .ID NO:21)

/ not e=

AVSEHQLLHDKGKSIQDLRRRAFYDKVAEKLHTA-NH2 (SEQ ID NO:22)

AVSEIQFLHN
AVSEHQLLHD
AVSEHQLLHD

AVSEHQLLHD
AVSEHQLLHD

AVSEHQLLHD
AVSEHQLLHD
AVSEHQLLHD

AVSEHQLLHD

LGKHLSSLRR RELLEKLLEK LHNY-NH; (SEQ ID NO:35)

KGKSIQDLKL
KGKSIQDLRR

KGKSIQDLRR
KGKSIQDLRR

KGKSIQDLRR
KGYSIQDLRR
KGCSIQDLRR

KGXSIQDLRR

KELLEKLLEK

RELLERLLER

RELLERLLER

RELLERLLER

RELLEKLLEK

RELLEKLLEK

RELLEKLLEK

RELLEKLLEK

LHTA-NH, (SEQ ID NO:38)
LHTA-NH» (SEQ ID NO:39)
LHTAP-OH (SEQ ID NO:40)
LHTAGRR-OH (SEQ ID NO:41)
LHTY-NH, (SEQ ID NO:43)
LHTA-NHp (SEQ ID NO:44)
LHTA-NH (SEQ ID NO:45)

LHTA-NHy (SEQ ID NO:46)

(X = Cys (CHCONH (CHy) NH (biotinyl)))

AVSEHQLLHD KGXSIQDLRR RELLEKLLEK LHTA-NH2 (SEQ ID NO:47)
(X = Lys(7-dimethylamino-2-oxo-2H-1~benxopyran—-4-acetyl))

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAG-OH (SEQ ID NO:48)

AVSX,HOLLHX; KGKSIQX,LRR RX;LLX;KLLX;K LHA-OH (SEQ ID NO:49)
(X7 = Glu(OCH3); X3 = Asp(OCH3))

AVSX{HQLLHX> KGKSIQXpLRR RX;LLXjKLLX3K LHA-OCH3 (SEQ ID
NO:50)

(X; = Glu(OCH3); Xp = Asp(OCH3))

AVSEHQLLHD
AVSEHQLLHD

AVSEHQLLHD
AVSEHQLLHD
AVSEHQLLHD

AVSEHQLLHD

KGKSIQDLRR
KGKSIQDLRR

KGKSIQDLRR
KGKSIQDLRR
KGKSIQDLRR

KGKSIQDLRR

RELLEKLLEK
RELLEKLLEK

RELLEKLLEK

RELLEKLLEK

RELLEKLLEK

RELLEKLLEK

LHTAP-OH (SEQ ID NO:52)
LHTP-OH (SEQ ID NO:53)
LHETP-NHp (SEQ ID NO:54)
LHP-NHo (SEQ ID NO:55)
LP-NHp (SEQ ID NO:56)

LHTRSAW-OH (SEQ ID NO:57)

AVSEHQLLHD RGRSIQDLRR RELLERLLER LHTAGRRTRSAW-OH (SEQ ID

NO:58)

AVSEHQLLHD RGRSIQDLRR RELLERLLER LHTAGRRTRSAW-NH7 (SEQ ID

NO:59)



(xi) SEQUENCE DESCRI PTION: SEQ ID NO 49: ~ Ala Val Ser Xaa Hs Gn Leu

Leu Hs Xaa Lys Gy Lys Ser Ile @n 1 5

10 15 Xaa Leu Arg Arg Arg Xaa Leu Leu Xaa Lys Leu
Leu Xaa Lys Leu Hi s 20 25

30 Ala (2) I NFORVATION FOR SEQ I D N 50: (1) SEQUENCE
CHARACTERI STI CS: (A) LENGTH. 33 amino acids (B) TYPE:
am no acid (D) TOPOLOGY: |i near (ii) MOLECULE TYPE: protein
(iii) HYPOTHETI CAL: NO (v) FRAGVENT TYPE: N-term nal (1x)
FEATURE: ot
B g AR SR o4

(A) NAME/ KEY: ied

AVSEIQFXHN LGKHLSSXTR SAWLRKKLQD VHNY-NH7 (SEQ ID NO:61)
(X = norleucine)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTMA-NH2 (SEQ ID NO:62)
AVSEHQLLED KGKSIQDLRR RFFLEKLLEK LHTA-NH> (SEQ ID NO:64)
AVSEHQLLHD KGKSIQDLRR RELLHKLLEK LHTA-NH2 (SEQ ID NO:65)
AVSEHQLLHD KGKSIQDLRR RELLEHLLEK LHTA-NH3 (SEQ ID NO:66)
AVSEHQLLHD KGKSIQDLRR RELLEKLIAK LHTA-NH> (SEQ ID NO:67)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEE IHTA-NH; (SEQ ID NO:68)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTRSAW-NH2 (SEQ ID NO:72)

AVSEHQLLED KGKSIQDLRR RELLEKLLEK LHTRSAX-OH (SEQ ID NO:73)
(X = Nal(2) = 3-(2~-naphthyl)-L-alanine)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTASAW-OH (SEQ ID NO:74)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAEIRA-OH (SEQ ID NO:75)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAEIR-OH (SEQ ID NO:76)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEKlLHTAEI-OH (SEQ ID NO:77)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAE-OH (SEQ ID NO:78)
SEHQLLHD KGKSIQDLRR RELLEKLLEK LHTA-NH, (SEQ ID NO:80)

LLHD KGKSIQDLRR RELLEKLLEK LHTA-NHz (SEQ ID NO:81)
LHD KGKSIQDLRR RELLEKLLEK LHTA-NH2 (SEQ ID NO:82)

SEHQLLHD RGRSIQDLRR RELLERLLER LHAGRRTRSAW-OH (SEQ ID NO:83)

LLHD RGRSIQDLRR RELLERLLER LHAGRRTRSAW-OH (SEQ ID NO:84)

(Met34, a1a35] (SEQ ID NO:25), AVSEHQLLHDKGKSIQDL-
RRRELLEKLLEKLHTMA-NH;, (SEQ ID NO:25), may be prepared and

purified following the procedures above. This polypeptide
may be converted to the homoserine lactone as follows. The
purified peptide is dissolved in 44% formic acid. This
solution is combined with a premixed solution of c¢yanogen



(B) LOCATION: 10 (D) OTHER | NFORMATI ON: /note= "XaalO is

Asp(OCH 3) " (i x) FEATURE: (A) NAME/ KEY: Modified-site
(B) LOCATION: 17 (D) OTHER | NFORVATION: /note= "Xaal 7 is
Asp(OCH 3) " (i x) FEATURE: (A) NAME/ KEY: Modified-site
(B) LOCATION: 22 _ 31 : 58

(D) OTHER | NFORVATI ON: /note= "Xaa22 is &u(OCH 3)" (1 x) FEATURE
(A) NAME/ KEY: Modified-site (B) LOCATION:. 25

bromide (700 mgs) and phenol (1.6 mgs) in 44% formic acid at
0°C. The solution is stirred at 0°C for 2 hr and ac room
temperature for 2 hrs. The formation of the product may be
monitored by HPLC (Vydac® C-18, 300 A°, 4.6 x 250 mm, flow of
1.2 mL/min, gradient 25-45% acetonitrile in 0.1% TFA over 10
min). The sample is concentrated and purified by preparatiﬁe
RP~-HPLC (Vydac® C-18, gradient 25-45% acetonitrile in 0.1%
TFA) to yield (SEQ ID NO:9).
AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTX (X=hSerlac, SEQ ID NO:9)
Similarly, (SEQ ID NO:79) may be prepared in accordance

with this procedure.
AVSEIQFX;HN KGKHLSSX31ER VEWLRKKLQD VHNXZ (SEQ ID NO:79)

(X1 = L-norleucine; X7 = homoserine lactone)

To prepare the homoserine amide, the crude hSerlactone
analog, Compound 4, is concentrated and treated with 25 mL
saturated NH3 in methanol. The solution is stirred at 0°C -
for 2 hr and at room température for 16 hr. The reaction may
be monitored by HPLC (Vydac® C-18, 300 A°, 4.6 x 250 mm, flow
of 1.2 mL/min, gradient 20-45% acetonitrile in 0.1% TFA).
The solution is concentrated and purified by preparative RP-
HPLC (Vydac® C-18, gradient of 25-45% acetonitrile in 0.1%
TFA). The homoserine amide peptide fractions are pooled and
lyophilized to give (SEQ ID NO:8).
AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTX-NH2 (X=hSer, SEQ ID NO:8)

Similarly, Compounds 22, 23 and 28 may be prepared

following this procedure, using methionine as C-terminus.
AVSEIQFLHN LGKHLSSLRR RELLEKLLEK LHNX-NH, (SEQ ID NO:36)

{X = homoserine)

AVSEIQFLHN KGKHLSSLRR RELLEKLLEK LHNX-NH2 (SEQ ID NO:37)
(X = homoserine)

AVSEHQLLHD KGKSIQDLRR RELLERLLER LHTAGRRX-NH> (SEQ ID NO:42)
(X = homoserine)

The homoserine alkylamides are similarly prepared from
the homoserine lactone by dissolving it in DMF containing an
excess of the corresponding alkylamine. After stirring at



(D) OTHER | NFORMATI ON: /note= "Xaa25 is G u(OCH 3)" (i x) FEATURE:

(A) NAVE/ KEY: Modified-site - (B) LOCATION: 29 (D) OTHER

| NFORVATI ON: / note= "Xaa29 is d u(OCH 3)" (xi) SEQUENCE DESCRI PTI ON:
SEQ I D NO 50: Ala Val Ser Xaa H's G n Leu Leu Hs Xaa Lys Ay Lys Ser
lle Gn 1 5 32 10 1

Xaa Leu Arg Arg Arg Xaa Leu Leu Xaa Lys T€U Leu Xaa Lys Leu H's

20 25 30 Ala (2) | NFORVATI ON FOR
SEQ I D NO 51: (1) SEQUENCE CHARACTERI STI CS: (A) LENGTH 34

am no acids Foom .tempg@a_tpng:f@m RQvachd daE\ﬁ_s (t}'xe( DeddBIOHayl iBear
grlyl:o)E I\ﬁ__F gngEﬂ%qxft%re% (()t%[’xe(l) Q%f IQPL‘E%P t |_<|e ILB:OELﬁreNqs eva:gg)aé:e%a‘%m

dryness and the peptide purified by preparative HPLC.
Representative homoserine alkylamides are Compounds 55 and

56.
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTX-NHCH2CH3 (SEQ ID NO:69)

(X = homoserine)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTX-NHCH2CH2CgHg (SEQ ID
NO:70) (X = homoserine)

An aqueous solution of the homoserine lactone analog
above may be treated with porcine liver esterase (Sigma
Chemical Company, St. Louis, MO). The hydrolysis of the
lactone to the C-terminal homoserine may be monitored by
analytical HPLC. When the hydrolysis is judged to be
complete the material may be purified by preparative HPLC as

above. _
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTX-OH (SEQ ID NO:51)
(X = homoserine)

While this invention has been exemplified by the
disclosure of the synthesis of a 34 amino acid polypeptide
from three fragments, it is equally applicable to the
synthesis of other PTH and PTHrP analogs of different lengths
from different fragments. Generally, glutamic acid, glycine,
leucine and proline are desirable fragment C- termini. In
the preceding Examples, leucine-leucine coupling between
fragments 2 and 3 provided unexpectedly high yields.
Similarly, leucine-leucine coupling could be exploited by the
preparation of the polypeptide of SEQ ID NO:7 from fragments
1-7, 8-23, 24-27, and 28-34. In another embodiment when
amino acids 24-27 (LEKL) are the same as 28-31, the four
amino acid fragment may be prepared, by either solution or
solid phase techniques, and condensed with itself to provide
fragment 24-31. Alternatively, the four amino acid fragment
23-26 (LLEK) may be prepared and self-condensed to provide
the 23-30 fragment. The ease of purification is enhanced



(A) NAMVE/ KEY: Modified-site (B) LOCATION: 34 - (D) OTHER

| NFORVATI ON: /note= "Xaa i s honoserine" (xi) SEQUENCE DESCRI PTI ON: SEQ
ID NO 51: Ala Val Ser Gu Hs GAn Leu Leu Hs Asp Lys Ay Lys Ser Ile
dn 1 5 10 15 '

Asp Leu Arg Arg Arg Qu Leu Leu Qu Lys 13 Leu Qu Lys Leu His

20 25 —30 Thr Xaa (2) | NFORVATI ON
FOR SEQ I D NO 52: (i) SEQUENCE CHARACTERI STI CS: (A

LENGTH: 35 ami no aci ds (B) TYPE: am no acid

59

use of smaller fragments, which readily crystallize;

with the
an increase in the number of fragments requires more

however,
fragment condensation steps.



(D TOPOLOGY: |inear (i) MOLECULE TYPE: protein (i)

HYPOTHETI CAL: NO (v) FRAGVENT TYPE: N-term nal (xi) SEQUENCE
DESCRI PTION: SEQ I D NO 52: Ala Val Ser Gu Hs Gn Leu Leu H's Asp
Lys Ay Lys Ser Ile @n 1 5 10

15 Asp Leu Arg Arg Arg Gu Leu Leu3 u Lys Leu Leu Qu Lys Leu H's
20 _ 25 30 Thr Ala Pro 35
(2) I NFORVATION FOR SEQ I D NGO 53: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 34 am no acids (B) TYPE: am no acid (D)
TOPOLOGY: |i near (i) MOLECULE B¥QbENGE Of B1TNG

(1) GENERAL INFORMATION:
(i) APPLICANT: F. HOFFMANN-LA ROCHE AG

(ii) TITLE OF INVENTION: METHOD FOR THE SYNTHESIS OF ANALOGS OF
PARATHYROID HORMONE AND PARATHYROID HORMONE RELATED
PEPTIDE

(iii) NUMBER OF SEQUENCES: 86

{iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: F. HOFFMANN-LA ROCHE AG
(B) STREET: Grenzacherstrasse 124.
(C) CITY: Basle
(D) STATE: BS
(E) COUNTRY: Switzerland
(F) 2IP: CH-4070

(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.25
(2) INFORMATION FOR SEQ ID NO:1:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) EHYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

Ser Val Ser Glu Ile Gln Leu Met His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gln Asp Val His
20 25 30

Asn Phe



(iii) HYPOTHETI CAL: NO (v) FRAGVENT TYPE: N-terni nal (xi)

SEQUENCE DESCRI PTION: SEQ I D NO 53: ' Ala Val Ser Qu H's Gn Leu Leu
Hs Asp Lys Ay Lys Ser Ile @n 1 5 10
15 Asp Leu Arg Arg Arg Qu Leu Leu G.u Lys Leu Leu Qu Lys Leu H's

20 - 25 ' 30 Thr Pro (2) | NFORMATI ON
FOR SEQ I D NO 54: (i) SEQUENCE CHARACTERI STI CS: (A

LENGTH:. 34 ami no aci ds (B) TYPE: am no acid (D)
TOPOLOGY: | i near (ii) MOLECULE TYPE: protein (iii) HYPOTHETI CAL:
NO (vXzFRAGENRTTYREFORN-3BD rIN&0:2:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Ala Val Ser Glu Ile Gln Phe Met His Asn Leu Gly Lys His Leu Ser
o1 5 10 15

Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gln Asp Val His
20 25 30

Asn Phe
(2) INFORMATION FOR SEQ ID NO:3:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPQLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

Ser Val Ser Glu Ile Gln Leu Met His Asn Leu Gly Lys His Leu Ser
1 5 10 i5

Ser Leu Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gln Asp Val His
20 25 30

Asn Phe
(2) INFORMATION FOR SEQ ID NO:4:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids

(B) TYPE: amino acid
(D) TOPOLOGY: linear



60 (xi) SEQUENCE DESCRI PTION: SEQ I D NO 54: Ala Val Ser Gu H's

G@n Leu Leu H's Asp Lys Gy Lys Ser Ile @n 1 5

10 15 Asp Leu Arg Arg Arg Qu Leu Leu Qu Lys Leu Leu
G u Lys Leu His 20 _ 25 S 30
Thr Pro (2) | NFORMVATION FOR SEQ ID NO 56 (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH. 33 ami no acids (B) TYPE
am no acid (D) TOPOLOGY: |i near (ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO
{(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Phe Phe Leu His His Leu Ile Ala Glu Ile His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO:5:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
"~ (B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION:'SEQ ID NO:5:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Arg Lys Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO:6:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
{iii) HYPOTHETICAL: NO.
(v) FRAGMENT TYPE: N-terminal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:



(v) FRAGVENT TYPE: N-terminal (xi) SEQUENCE DESCRI PTION:* SEQ I D NO.

55: Ala Val Ser AQu Hs A@n Leu Leu H's Asp Lys Ay Lys Ser Ile @n
1 5 : 10 15 Asp Leu
Arg Arg Arg Qu Leu Leu Gu Lys Leu Leu Qu Lys Leu Hs 20
' 30 Pro (2) | NBZRVATION FOR SEQ I D NO 56:

(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH. 32 amino acids
(B) TYPE: amino acid (D) TOPOLOGY: |i near (1i) MOLECULE
TYPE: protein (iii) HYPOTHETI CAL: NO (v) FRAGMVENT TYPE
N-t erm nal Afai YaSEAENCE DESCRIPTICUNLeSERL s A L6:Cly LysASer \Idle 8an
Au Hs An LeulLeu His Asp LyS Ay Lys Ser Ile Q@& 1 15 5
10 Asp Legfirg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His

20 25 30

Thr Ala

(2) INFORMATION FOR SEQ ID NO:?:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO.
(v) FRAGMENT TYPE: N-terminal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 . 10 15

Asp Leu Arg Arg Arg Glu Leu lLeu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO:8:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
{B) TYPE: amino acid
(D). TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 34
(D) OTHER INFORMATION: /note= "Xaa34 = homoserine™"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15



Asp Leu Arg Arg Arg Qu Leu Leu Qu Lys Leu Leu G u Lys Leu Pro
20 25 :

30
61 (2) I NFORVATION FOR SEQ I D NGO 57: (1) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 37 am no acids (B) TYPE
am no acid : (D) TOPOLOGY: |inear38 (1i1) MOLECULE TYPE: protein
(iii) HYPOTHETI CAL: NO (v) FRAGMVENT “TYPE: N-term nal

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 _ 30

Thr Xaa
(2) INFORMATION FOR SEQ ID NO:9:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY:.linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{(v) FRAGMENT TYPE: N-terminal
{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 34
(D) OTHER INFORMATION: /note= "Xaa34 = homoserine lactone®”
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Xaa
(2) INFORMATION FOR SEQ ID NO:10:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 37 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 S 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu GlulLys Leu His
20 25 30

Thr Ala Gly Arg Arg
35



(xi) SEQUENCE DESCRI PTION: SEQ I D NGO 57: Ala Val Ser u Hs d@n Leu

Leu Hs Asp Lys Ay Lys Ser Ile @n 1 5

10 15 Asp Leu Arg Arg Arg Qu Leu Leu Gu Lys Leu
Leu Gu Lys Leu His 20 . 25

30 Thr Arg Ser Ala Trp 335 (2) INFORVATION FOR SEQ I D
NGO 58: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 42 am no
aci ds (B) TYPE: am no acid (D) TOPOLOGY: |i near

(ii) MOLECULE TYPE: protein (iii) HYPOTHETI CAL: NO (v) FRAGVENT
TYPE: N-term nal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 58: Al a
Val Ser G u(2i SNEPRMABION FORHSEQAZD MPyllddy Arg Ser Ile A n 1

%1051:5 Asp Leu Arg Arg Arg Qu

Eeu Leu Gu Arg ‘Eéusﬁé%ﬁk%gﬁggﬁﬁo acids

(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:11l:

Ala Val Ser Glu His Gln lLeu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu Lys
20 25 30

Glu Leu
(2) INFORMATION FOR SEQ ID NO:12:
(i) SEQUENCE CHARRACTERISTICS:
(A) LENGTH: 34 amino acids.
(B) TYPE: amino acid
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) BYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 ' 5 10 15

Asp Leu Ala Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
_ 20 25 30

"Thr Ala
(2) INFORMATION FOR SEQ ID NO:13:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide



20 25 30 Thr Al a Ay Arg Arg Thr

Arg Ser Ala Trp -35 40 (2) | NFORVATI ON FOR
SEQ I D NO 59: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH:
42 am no acids (B) TYPE: am no acid

62 (D TOPOLOGY: |inear (140 MOLECULE TYPE: protein

(iii) HYPOTHETI CAL: NO - (v) FRAGVENT TYPE: N-termnal

" (iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:

Ala Val Ser Glu His Gln Leu Leu ‘His Asp Lys Gly Lys Ser Ile Gln
1 5 10 .15

Asp Leu Arg Arg Ala Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO:14:
(i) SEQUENCE CHARACTERISTICS:
(3) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) EBYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:14:

'Ala Val Ser Glu Ala Gln Leu Leu His Asp Leu Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Ala Leu _
{2) INFORMATION FOR SEQ ID NO:15:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:



(XI) SEQUENCE DESCRI PTION: SEQ I D NGO 59: Ala Val Ser u Hs d@n Leu

Leu H's Asp Arg Ay Arg Ser Ile @n 1 5

10 - 15 Asp Leu Arg Arg Arg Qu Leu Leu Qu Arg Leu Leu

Gu Arg Leu Hi s - 20 25 30

Thr Arg Gy Arg Arg Thr Arg Ser Ala Trp 41 35 40

(2) I NFORVATI ON FOR SEQ I D NG . 60: 1) SEQUENCE CHARACTERI STI CS:

(A)- LENGTH: 42 am no aci ds (B) TYPE: am no acid (D)

TOPOLOGY: | i near (ii) MOLECULE TYPE: protein (iii1) HYPOTHETI CAL:

NO (v) FRAGMVENT2TVS2E GYut Hisi Gin Leu Lep Ris AT URE Gly Lys Ser (J)e Gln

NAVE/ KEY: Modi f Red- S|te : 5 (B) LOCATION: 1%0 (D or

| NFORMATI O\ /n%t B Leu aArg Arg Arg Glu Leu Leu Gluyﬁxg lpey er%%I qungg!g )Leu His
20 25

Thr Ala -
(2) INFORMATION FOR SEQ ID NO:16:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N~terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:lG:

~Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His
20 25 30

Thr Ala
{(2) INFORMATION FOR SEQ ID NO:17:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:

Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Lys Arg Leu His
20 25 30

" Thr Ala



(xi) SEQUENCE DESCRI PTION: SEQ I D NGO 60: © Ala Val Ser Au H's Gn Leu

Leu Hs Asp Arg Ay Xaa Ser Ile G@n 1 5

10 15 Asp Leu Arg Arg Arg Qu Leu Leu Qu Arg Leu Leu
AQu Arg Leu Hi s 20 25 -

30 Thr Arg Ay Arg Arg Thr Arg Ser AR2a Trp 35.

40 (2) | NFORVATION FOR SEQ I D NO 61: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 34 am no acids (B) TYPE: am no acid

63 (D) TOPOLOGY: |i near

{2) IMFCRMATION FOR SEQ ID NO:18:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 29
(D) OTHER INFORMATION: /note= "Xaa29 =
lysine- (OCCH2 (OCHCHp) 20CH3) ™
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18:

Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Xaa Arg Leu His
20 25 . 30

Thr Ala
{2) INFORMATION FOR SEQ ID NO:19:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 29
(D) OTHER INFORMATION: /note= "Xaa29 =
lysine- (OCCH2 (OCH2CH3) 1100CH3"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:

Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile Gln
1 5 10 15



(ii) MOLECULE TYPE: protein (iii) HYPOTHETI CAL: NO (v) FRAGVENT

TYPE: N-term nal (i x) FEATURE: (A). NAME/ KEY: Modified-site
(B) LOCATION: 8 (D) OTHER | NFORMATI ON: /note= "Leu8 is Norl eucine"
(i x) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATI ON:
18 (D) OTHER | NFORVATI ON: /not &3 "Leul8 is Norl eucine" (xi)
SEQUENCE DESCRI PTION: SEQ I D NO- 61: —Ala Val Ser Gu lle A n Phe Leu
H's Asn Leu Ay Lys H's Leu Ser 1
15 Ser Leu_Thr Ar% Ser Ala T%P Leu Ar H¥s L Leu VaI H s
20 Asp LeygArg Arg Arg Glu Leu Egu lu )%gnl.ﬁ,\r Leu( Wﬂib\'
FOR SEQ ID NO. 62 20

Thr Ala

(2) INFORMATION FOR SEQ ID NO:20:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRiPTION: SEQ ID NO:20:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Ala Leu Ala Glu Ala Leu Ala Glu Ala Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO:21:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{(v) FRAGMENT TYPE: N-terminal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:21:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Ser Leu Leu Ser Ser Leu Leu Ser Ser Leu His
20 25 30

Thr Ala



(1) SEQUENCE CHARACTERI STI CS: | (A) LENGTH: 35 am no acids

(B) TYPE: am no acid - (D) TOPOLOGY: |inear (i1) MOLECULE
TYPE: protein (iii) HYPOTHETI CAL: NO  (v) FRAGVENT TYPE: N-terninal
(xi) SEQUENCE DESCRI PTION: SEQ ID NGO 62: Ala Val Ser u Hs dn Leu
Leu H's Asp Lys Gy Lys Ser Ile @n 144 5

10 15 Asp Leu Arg Arg Arg Qu Leu Leu Qu Lys Leu Leu
G u Lys Leu Hi s 20 25

30 Thr Met Al a 35 (2) INFORVATION FOR SEQ ID NO 63:

{(2) INFORMATION FOR SEQ ID NC:22:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly lLys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Ala Phe Tyr Asp Lys Val Ala Glu Lys Leu His
20 25 30

Thr Ala
(2) INFORMATION EOR SEQ ID NO:23:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 34 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-~-terminal

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8
(D) OTHER INFORMATION: /note= "Xaa8 = norleucine"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 18
(D) OTHER INFORMATION: /note= "Xaal8 = norleucine"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23:

Ala Val Ser Glu Ile Gln Phe Xaa His Asn Leu Gly Lys His Leu Ser
1 5 _ 10 15

Ser Xaa Glu Arg Val Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30
Asn Tyr '



64

(1) SEQUENCE CHARACTERI STI CS: ' (A) LENGTH 33 am no acids
(B) TYPE: am no acid (D) TOPOLOGY: |inear (i1) MOLECULE TYPE
ptotein (iii) HYPOTHETI CAL: NO (v) FRAGMVENT TYPE: N-term nal
(i x) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATI ON
33 (D) OTHER | NFORVATI ON: / note#3' Xaa is Thr
1, 4-di am nobutyryl |actant (xi) SEQUENCE DESCRI PTION: SEQ ID NO 63:
Ala Val Ser Qu Hs Gn Leu Leu H's Asp Lys Ay Lys Ser Ile @n 1
5 10 15 Asp Leu Arg Arg Arg G u Leu
'?:8“ Gu Lys heudRimir ok Yok 308 No:24: 20 | 25

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8
{D) OTHER INFORMATION: /note= "Xaa8 = norleucine"
{(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 18
(D) OTHER INFORMATION: /note= "Xaal8 = norleucine®

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24:

Ala Val Ser Glu Ile Gln Phe Xaa His Asn Leu Gly Lys His Leu Ser

1 5 10 15

Ser Xaa Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20

25 - 30
Asn Tyr
{2) INFORMATION FOR SEQ ID NO:25:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:25:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln

1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His

20 25 30



X;';ta (2)

| NFORVATI ON FOR SEQ | D NO 64: (1) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 34 am no acids (B) TYPE:
am no acid (D) TOPOLOGY: |i near. (ii) MOLECULE TYPE: protein
(iii) HYPOTHETI CAL: NO (v) FRAGMVENT TYPE: N-ternminal (xi)
SEQUENCE DESCRI PTION: SEQ I D NO 64: 46Ala Val Ser GQu His Gn Leu Leu
Hs Asp Lys Ay Lys Ser Ile @n 1 5 10
15 Asp Leu Arg Arg Arg Phe Phe Leu Qu Lys Leu Leu Qu Lys Leu H's
20 25 30 Thr Ala (2) | NFORMATI ON

FOR SEQ | D NO 6%hr Met ;%{ll ) SEQUENCE CHARACTERI STI CS:

(2) INFORMATION FOR SEQ ID NO:26:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: helical

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal

(ix) FEATURE:
(A) NAME/KEY: Modified—31te
(B) LOCATION: 8
(D) OTHER INFORMATION: /note= "Xaa8 = glutamic acid or
arginine"

(ix) FEATURE:
(A) NAME/KEY: Region
{B) LOCATION: 1..10
(D) OTHER INFORMATION: /note= "Sequence 26 is embedded at
positions 22 to 31 of sequences 5, 6, 7, 8, 9, 10,
11, 12, 13, and 14."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26:

Glu Leu Leu Glu Lys Leu Leu Xaa Lys Leu
1 S 10

(2) INFORMATION FOR SEQ ID NO:27:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
({B) TYPE: amino acid
(D) TOPOLOGY: helical

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8

(D) OTHER INFORMATION: /note= "Xaa8 = glutamic acid,
lysine, or lysine-(OCCH2PEGX)"



65

(A) LENGTH: 34 am noe acids (B) TYPE: am no acid
(D) TOPOLOGY: i near (i1) MOLECULE TYPE. protein (i)
HYPOTHETI CAL: NO (v) FRAGVENT TYPE: N-term nal (xi) SEQUENCE
DESCRI PTION: SEQ I D NO 65: Ala Val Ser Qu Hs Gn Leu Leu H's Asp Lys
Ay Lys Ser Ile dn 1 547 10
15 Asp Leu Arg Arg Arg Gu Leu Leu His Lys Leu Leu Au Lys Leu H's
25 30

20

{ix) FEATURE:
(A) NAME/KEY: Region
{(B) LOCATION: 1..10
(D) OTHER INFORMATION: /note= "Sequence 27 is embedded at
positions 22 to 31 of sequences 15, 16, 17, 18,
and 19. *“

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:27:

Glu Leu Leu Glu Arg Leu Leu Xaa Arg Leu
1 5 10

(2) INFORMATION FOR SEQ ID NO:28:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: helical

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 1..10
(D) OTHER INFORMATION: /note= "Sequence 28 is embedded at
positions 22 to 31 of sequence 20."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28:

Ala Leu Ala Glu Ala Leu Ala Glu Ala Leu
1 5 10

(2) INFORMATION FOR SEQ ID NO:29:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: helical

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal
(ix) FEATURE:
(A) NAME/KEY: Peptide

(B) LOCATION: 1..10

(D) OTHER INFORMATION: /note= "Sequence 29 is -embedded at
positions 22 to 31 of segquence 21." .



Thr Ala (2) | NFORMATION FOR SEQ ID NO 66: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH: 34 am no acids (B) TYPE:
am no acid (D) TOPOLOGY: |i near (ii) MOLECULE TYPE: protein
(iii) HYPOTHETI CAL: NO (v) FRAGVENT TYPE: N-term nal (xi)
SEQUENCE DESCRI PTION: SEQ I D NGO 66: 43 a Val Ser Au Hs An Leu Leu
Hs Asp Lys Ay Lys Ser Ile @n 1 5 10
15 Asp Leu Arg Arg Arg Qu Leu Leu Qu H's Leu Leu Qu Lys Leu H's

20 _ 25 30 Thr Ala (2) | NFORMATI ON
FOR SEQ I D NO (&%) SEQUENCE| PESERIFEINCE : CERRALY B :3P: CS: (A
LENGTH. 34 am nqQ acj ds (B) TYPE, am no_acid (D)
TOPOLOGY: IineaPer Leu Leu Ser Ser Leu Leu Ser Ser Leu

1 5 10
(2) INFORMATION FOR SEQ ID NO:30:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: helical
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO-
(v) FRAGMENT TYPE: internal
{ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 1..10

(D) OTHER INFORMATION: /note= "Sequence 30 is embedded at -
positions 22 to 31 of sequence 22."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:30:

Ala Phe Tyr Asp Lys Val Ala Glu Lys Leu
1 5 10

(2) INFORMATION FOR SEQ ID NO:31:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: B8 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:31:
CCTCTAGATC TCCGCGGCGC TAGCATGGCT GTTTCTGAAC ATCAGCTGCT TCATGACAAB 60
GGTAAATCGA TTCAAGATCT GAGACGTC 38
(2) INFORMATION FOR SEQ ID NO:32:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 90 base pairs
(B) TYPE: nucleic acid



(ii) MOLECULE TYPE: protein (iii) HYPOTHETI CAL: NO (v) FRAGVENT

TYPE: N-term nal 66 (xi)
SEQUENCE DESCRI PTION: SEQ I D NO 67: Ala Val Ser Au Hs @n Leu Leu
H's Asp Lys Ay Lys Ser Ile G@n 1 ' 5 10
15 Asp Leu Arg Arg Arg Qu Leu Leu G49Lys Leu Ile Ala Lys Leu H s

20. 25 30 Thr Ala (2) | NFORVATI ON
FOR SEQ I D NO 68: (1) SEQUENCE CHARACTERI STI CS: . -

{C) STRANDEDNESS: single .
(D) TOPOLOGY: linear

- (ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: YES
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:32:

CCTCGARGCT TATGCATCAT TATCTAGACA TAGTATGCAG CTTTTCAAGC AGTTTCTCCA 60
GCAGCTCGCG ACGTCTCAGA TCTTGAATCG 90

(2) INFORMATION FOR SEQ ID NO0O:33:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO '
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:33:
CCTCTAGATC TCCGCGCGLCT AGC 23
(2) INFORMATION FOR SEQ ID NO:34:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(1i) MOLECULE TYPE: cDNA
. (iii) HYPOTHETICAL: NO
{(iv) ANTI-SENSE: YES
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34£
CCTCGAAGCT TATGCATCAT TATC 24
(2) INFORMATION FOR SEQ ID NO: 35:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTEH: 34 amino acids



(A) LENGTH: 34 am no acids (B) TYPE: am no acid (D)

TOPOLOGY: |i near (1i1) MOLECULE TYPE: protein (ii1) HYPOTHETI CAL:
NO (v) FRAGVENT TYPE: N-term nal (xi) SEQUENCE DESCRI PTION: SEQ I D
NO 68: Ala Val Ser u Hs @n Leu Leu Hs Asp Lys Ay Lys Ser Ile
dn 1 5 50 10 15

Asp Leu Arg Arg Arg Gu Leu Leu Gu Lys et Leu Au Gu lle H's

20 25 30 Thr Ala (2) | NFORVATI ON
FOR SEQ I D NGO 69: (1) SEQUENCE CHARACTERI STI CS: (A

LENGTH: 34 amino acit® TYPE: aming Bei®@YPE: amino acid (D)
TOPOLOGY: |i near (D)( ITOPORDEXCUIImERYPE: protein (iii) HYPOTHETI CAL
NO .

(ii) MOLECULE TYPE: protein
(iii) HYPOTEETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35:

Ala Val Ser Glu Ile Gln Phe Leu His Asn Leu Gly Lys His Leu Ser
1 S 10 15

Ser Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Asn Tyr
(2) INFORMATION FOR SEQ ID NO: 36:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Modified-site

(B) LOCATION: 34
(D) OTHER INFORMATION: /note= "Xaa is homoserine"®

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36:

Ala Val Ser Glu Ile Gln Phe Leu His Asn Leu Gly Lys His Leu Ser
1. 5 10 15

Ser Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Asn Xaa
(2) INFORMATION FOR SEQ ID NO: 37:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear



(v) FRAGVENT TYPE: N-terni nal (i x) FEATURE: (A) NAVE/ KEY:

Modi fied-site (B) LOCATI.ON: 34 (D) OTHER | NFORVATI ON:
Inote= "Xaa i s honoserine" (xi) SEQUENCE DESCRI PTION: SEQ ID NO 69:
Ala Val Ser Qu Hs @n Leu Leu Hs Asp Lys Gy Lys Ser Ile @n 1

5 10 35

67 Asp Leu Arg Arg Arg Gu Leu Leu Gu Lys Leu Leu u Lys Leu H's
20 25 30 Thr Xaa (2) | NFORVATI ON

FOR SEQ I D NGO 70:
" (1i) MOLECULE TYPE: protein
{iii) HYPOTHETICAL: NO
{(v) FRAGMENT TYPE: N-terminal
{ix) FEATURE:
(A} NAME/KEY: Modified-site
(B) LOCATION: 34
(D) OTHER INFORMATION: /note= "Xaa is homoserine”
(xi) SEQUENCE DESCRIPTION: SEQ ID NO' 37:

Ala Val Ser Glu Ile Gln Phe Leu His Asn Lys Gly Lys His Leu Ser
1 5 10 15

Ser Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Asn Xaa
(2) INFORMATION FOR SEQ ID NO: 38:-
(i) SEQUENCE CHARACTERISTICS:
{(2) LENGTH: 34 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
{iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Lys Leu Lys Glu Leu Leu Glu Lys Leu lLeu Glu Lys Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO: 39:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein



(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 34 amino acids

(B) TYPE: am no acid - (D) TOPOLOGY: |inear (i1) MOLECULE
TYPE: protein (ii1) HYPOTHETI CAL: NO (v) FRAGVENT TYPE

N-t erm nal (i x) FEATURE: A) NAME/ KEY: Modified-site

(B) LOCATION: 34 (D) OTHER | NFGRVATI ON: /note= "Xaa is

honoseri ne" (xi) SEQUENCE DESCRI PTION: SEQ I D NO  70: Al a Val Ser
GQu Hs An Leu Leu H's Asp Lys Ay Lys Ser Ile @n 1 5
10 15 - Asp Leu Arg Arg Arg Qu Leu Leu G u Lys Leu
Leu Au Lys KédaiH BYPOTRETICAL: NO 20 25

30 Thr Xaa (2) | NFORMATI ON FOR SEQ ID NO 71: (i) SEQUENCE

) FRAGMENT TXYR
CHARACTERI STI G2 Sequence DeebRIPRIGNT SE0 35 RG: 24 s

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO: 40:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v} FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln

1 5 10 15
Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His
20 ' 25 30
Thr Ala Pro
35

{2) INFORMATION FOR SEQ ID NO: 41:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 37 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
{v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41:

Ala Val Ser Glu His Gin Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15



(B) TYPE: amino acid (D TOPOLOGY: both (i) MOLECULE TYPE

protein (ii1) HYPOTHETI CAL: NO (v) FRAGMENT TYPE: N-term nal

(Xi) SEQUENCE DESCRI PTION: SEQ ID NO 71: Ala Val Ser Qu Hs Gn Leu
Leu Hs Asp Lys Ay Lys Ser Ile dn 1 5 |

10 15 Asp Leu ArgSArg Arg Gu Leu Leu Gu Lys Leu
Leu Au Lys Leu His 20 25 -

30 Thr Al a 68

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu lLeuv Glu Ary Leu His
20 : 25 30

Thr Ala Gly Arg Arg
35

{2) INFORMATION FOR SEQ ID NO: 42:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 38 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(1i) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
{A) NAME/KEY: Modified-site
(B) LOCATION: 38
(D) OTHER INFORMATION: /note= "Xaa is homoserine"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His
20 25 30

Thr Ala Gly Arg Arg Xaa
35

(2) INFORMATION FOR SEQ ID NO: 43:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(iii) BYPOTHETICAL: NO
(v) FRAGMENT TYPE: N~terminal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30



(2) | NFORMATI ON FOR SEQ I D NO. 72: (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH. 37 am no acids (B) TYPE: am no acid (D)
TOPOLOGY: |inear (i1i) MOLECULE TYPE: protein (iii) HYPOTHETI CAL:
NO (v) FRAGMVENT TYPE: N-ternminal (xi) SEQUENCE DESCRI PTI ON: SEQ
ID NO 72: Ala Val Ser Qu His An L% Leu Hs Asp Lys Ay Lys Ser Ile
dn 1 5 — 10 15

Asp Leu Arg Arg Arg Qu Leu Leu Qu Lys Leu Leu GQu Lys Leu Hi s

20 Thr Ty2b5 30 Thr Arg Ser Ala Trp

35 (2) INFORMATION FOR SEQ I D NGO 73: (1) SEQUENCE CHARACTERISTICS

(A) LENGTH(2BGINFQRMATIONJEOR SEQ ID NO:B¥4TYPE: anmi no acid
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N~-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Tyr Ser Ile Gln
1 5 10 1S

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO: 45:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Cys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO: 46:
(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 34 amino acids
(B) TYPE: amino acid



(D TOPOLOGY: |inear (i) MOLECULE TYPE: protein (i)

HYPOTHETI CAL: NO (v) FRAGMVENT TYPE: N-termnal (i x) FEATURE:

(A) NAMVE/ KEY: Modified-site (B) LOCATION: 36 (D) OTHER
| NFORVATI ON: /note= "Xaa is Al a 3- (2-napht hyl ) - L- al ani ne"
(xi) SEQUENCE DESCRI PTION: SEQ'ID NO 73:55 Ala Val Ser Au H's An Leu
Leu H's Asp Lys Gy Lys Ser Ile Gn i 5

10 15 Asp Leu Arg Arg Arg Qu Leu Leu Gu Lys Leu
Leu Gu Lys Leu His 20 25

30 Thr Arg SefCXSLPOLOGY: linear3s

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 13
(D) OTHER INFORMATION: /note= “Xaa is
Cys(CH-ZCONH(CH—Z)—ZNH(biotinyl))"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Xaa Ser Ile Gln
1 5 ' 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala

(2) INFORMATION FOR SEQ ID NO: 47:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 13
(D) OTHER INFORMATION: /note= "Xaa is
Lys (7-dimethylamino-2-oxo-2H-1-benxopyran—4-acety
1) "

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Xaa Ser Ile Gln
1 S 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala



69 (2) | NFORMATI ON FOP. SEQ ID NO 74 (i) SEQUENCE

CHARACTERI STI CsS: (A) LENGTH. 37 ami no acids (B) TYPE
am no acid (D) TOPOLOGY: |i near (ii) MOLECULE TYPE: protein
(iii) HYPOTHETI CAL: NO (v) FRAGMVENT TYPE: N-ternminal (xi)
SEQUENCE DESCRI PTION: SEQ I D NO 74: 56Ala Val Ser Au Hs An Leu Leu
His Asp Lys Ay Lys Ser Ile d@n 1 5 10
15 Asp Leu Arg Arg Arg Qu Leu Leu Qu Lys Leu Leu Qu Lys Leu H's

20 25 30 Thr Ala Ser Ala Trp

35

(2).INFORMATION FOR SEQ ID NO: 48:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln

1. 5 10 15
Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 . 25 30
Thr Ala Gly
35

(2) INFORMATION FOR SEQ ID NO: 49:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 33 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 4
(D) OTHER INFORMATION: /note= "Xaad4 is Glu(OCH-3)"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 10
(D) OTHER INFORMATION: /note= “Xaal0 is Asp (OCH-3)"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 17
(D) OTHER INFORMATION: /note= "Xaal7 is Asp(OCH-3)"

(ix) FEATURE:
(A) NAME/KEY: Modified-site



(2) | NFORMATI ON FOR.SEQ I D NO.  75: (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH: 38 amino acids . (B) TYPE: am no acid (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: protein (iii) HYPOTHETI CAL:
NO (v) FRAGVENT TYPE: N-ternminal (xi) SEQUENCE DESCRI PTI ON: SEQ

I D NO. 75: Ala Val Ser Qu Hs @n Bu Leu H's Asp Lys Ay Lys Ser lle
dn 1 5 10 15

Asp Leu Arg Arg Arg Qu Leu Leu Qu Lys Leu Leu Qu Lys Leu H's

20 25 30 Thr Ala Qu Ile Arg Ala
35 (2) | NFORVATI ON(BOR.SETIIN :N@2 76: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 37 ani ndDARCOTHER INFORMATIOR) /hte= #Xand2ats dslu (OCH3) ™

{(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 25
(D) OTHER INFORMATION: /note= "Xaa25 is Glu(OCH-3)"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 29
(D) OTHER INFORMATION: /note= "Xaa29 is Glu(OCH-3)"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49:

Ala Val Ser Xaa His Gln Leu Leu His Xaa Lys Gly Lys Ser Ile Gln
1 5 10 15

Xaa Leu Arg Arg Arg Xaa Leu Leu Xaa Lys Leu Leu Xaa Lys Leu His
20 25 30

Ala
{2) INFORMATION FOR SEQ ID NO: 50:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 33 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal

{(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 4
(D) OTHER INFORMATION: /note= "Xaa4 is Glu{OCH-3)"

(ix) FEATURE:
{(A) NAME/KEY: Modified-site
(B) LOCATION: 10
(D) OTHER INFORMATION: /note= "Xaal0 is Asp (OCH-3)"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 17
(D) OTHER INFORMATION: /note= "Xaal7 is Asp (OCH-3)"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 22



(D TOPOLOGY: |inear 70

(ii) MOLECULE TYPE; protein - (iii) HYPOTHETI CAL: NO (v) FRAGVENT
TYPE: N-termnal (xi) SEQUENCE DESCRI PTION: SEQ ID NO 76: Al a Val
Ser Qu H's Gn Leu Leu H's Asp Lys Ay Lys Ser Ile @n 1

5

Leu Qu Lys Leu Leu Qu Lys Leu H's
Thr Ala Au lle Arg

30

10 585 Asp Leu Arg Arg Arg G u Leu
' 20 ' 25

(D) OTHER INFORMATION: /note= "Xaa22 is Glu(OCH-3)"

(1x) FEATURE: , '
{A) NAME/KEY: Modified-site
(B) LOCATION: 25
(D) OTHER INFORMATION: /note= "Xaa25 is Glu(OCH-3)"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 29
(D) OTHER INFORMATION: /note= "Xaa29 is Glu(OCH-3)"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50:

Ala Val Ser Xaa His Gln Leu Leu His Xaa Lys Gly Lys Ser Ile Gln
1 5 10 15

Xaa Leu Arg Arg Arg Xaa Leu Leu Xaa Lys Leu Leu Xaa Lys Leu His
: 20

25 30
Ala

(2) INFORMATION FOR SEQ ID NO: 51:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal’
(ix) FEATURE:

(A) NAME/KEY: Modified-site

(B) LOCATION: 34

(D) OTHER INFORMATION: /note= "Xaa is homoserine"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 - 25 30

Thr Xaa

(2) INFORMATION FOR SEQ ID NO: 52:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 -amino acids
(B) TYPE: amino acid



35 2) INFORVATION FOR SEQ I D NO. 77: (1) SEQUENCE CHARACTERI STI CS

(A) LENGTH. 36 am no acids (B) TYPE: am no acid (D)
TOPOLOGY: |inear (ii) MOLECULE TYPE: protein (iii) HYPOTHETI CAL: NO
(v) FRAGMVENT TYPE: N-ternminal (xi) SEQUENCE DESCRI PTION: SEQ I D NO
77: Ala Val Ser Qu Hs @n Leu Led9Hi s Asp Lys Gy Lys Ser Ile @n
1 5 10 — 15 Asp Leu
Arg Arg Arg Gu Leu Leu Qu Lys Leu Leu Qu Lys Leu His 20
25 30 Thr Ala Qu lle 35 (2)

| NFORVATI ON FOR SEQ kD NMRPILAGY: linedt) SEQUENCE CI-lARAC'I'_ ERI STI CS:
(A) LENGTH. 35 ami no acids
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln

1 5 10 15
Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30
Thr Ala Pro
35

{(2) INFORMATION FOR SEQ ID NO: 53:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1l 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Pro
{(2) INFORMATION FOR SEQ ID NO: 54:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(i) MOLECULE TYPE: protein’

(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal



(B) TYPE: am no acid (D TOPOLOGY: Iinear. (i) MOLECULE

TYPE: protein (iii) HYPOTHETI CAL: NO (v) FRAGMVENT TYPE

N-t er m nal 71 (xi)
SEQUENCE DESCRI PTION: SEQ I D NO 78: Ala Val Ser Gu Hs Gn Leu Leu
Hs Asp Lys Ay Lys Ser Ile @n 1 60 5 _ 10
15 Asp Leu Arg Arg Arg Gu Leu Leu du Lys Leu Leu Gu Lys Leu His

20 25

30
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 - 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 - 25 30

Thr Pro
(2) INFORMATION FOR SEQ ID NO: 55:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 33 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 .10 15

'Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30 '

Pro
(2) INFORMATION FOR SEQ ID NO: 56:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 32 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu Pro
20 25 - 30



Thr Ala Qu 35 (2) | NFORMATION FOR SEQ ID NO. 79: (i)

SEQUENCE CHARACTERI STI CS: (A) LENGTH: 34 am no acids

(B) TYPE: am no acid (D) TOPOLOGY: |i near - (i1) MOLECULE
TYPE: peptide (iii) HYPOTHETI CAL: NO (v) FRAGVENT TYPE:

N-t erm nal (i x) FEATURE: - 62) NAVE/ KEY: Modified-site
(B) LOCATION:. 8 (D) OTHER | NFORWATI ON: /note= "Leu8 is ,
Nor | euci ne" (i x) FEATURE: (A) NAME/ KEY: Modified-site
(B) LOCATION: 18 (D) OTHER | NFORMATI ON: /note= "Leul8 is

Nor | euci ne" (i x) FEATURE (A) NAME/ KEY: Modified-site

(B) LOCATI GR) ZNFORMATION FORDSEQuTRERQ: NﬁéRNATICN /note= "Xaa i s honpserine

| act one"
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 37 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) BYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

aAsp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Arg Ser Ala Trp
35

(2) INFORMATION FOR SEQ-ID NO: 58:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 42 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58:

Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile Gln
-1 . 8 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His
20 25 30

Thr Ala Gly Arg Arg Thr Arg Ser Ala Trp
35 40

(2) INFORMATION FOR SEQ ID NO: 59:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 42 amino acids
(B} TYPE: amino acid



(xi) SEQUENCE DESCRI PTION: SEQ I D NO  79: Al a Val Se

Leu H's Asn Lys Gy Lys Hs Leu Ser 1 5
10 15 Ser Leu u Arg Val GQu Trp Leu Arg Lys Lys
Leu Gn Asp Val His 20 25
30 ~ Asn Xaa (2) | NFORVATI ON FOR SE@2I D NO. 80: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 3Z am no aci ds (B) TYPE
amno acid 72 (D)
TOPOLOGY: | near (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO

(v)

(xi)

FRAGMENT TYPE: N-terminal

SEQUENCE DESCRIPTION: SEQ ID NO: 59:

r

Gu lle dn Phe

Ala Val Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile Gln

1

5 10

15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His
20

Thr

25

Arg Gly Arg Arg Thr Arg Ser Ala Trp
35 40

(2) INFORMATION FOR SEQ ID NO: 60:

(1)

(ii)
(iii)
(v)

(ix)

(x1)

Ala
1

Asp

Thr

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 42 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

MOLECULE TYPE: protein
HYPOTHETICAL: NO
FRAGMENT TYPE: N-terminal
FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 13
(D) OTHER INFORMATION: /note= "Xaal3 is
Lys (dihydrocinnamoyl) ™

SEQUENCE DESCRIPTION: SEQ ID NO: 60:

30

Val Ser Glu His Gln Leu Leu His Asp Arg Gly Xaa Ser Ile Gln
10

5

15

Leu Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His
20 '

25

Arg Gly Arg Arg Thr Arg Ser Ala Trp
35 40

(2) INFORMATION FOR SEQ ID NO: 61:

(1)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid

30



(ii) MOLECULE TYPE: protein (iii) HYPOTHETI CAL: NO (v) FRAGVENT

TYPE: internal "~ (xi) SEQUENCE DESCRI PTION: SEQ I D NGO 80: Ser
GQu Hs An Leu Leu Hs Asp Lys Ay Lys Ser Ile G n Asp Leu 1

5 10 15 Arg Arg Arg Gu Leu Leu
Gu Lys Leu Leu Qu Lys Leu H's Thr Ala 63 20

25 30 (2) I NFORMATION'FOR SEQ ID NO 81: (i)
SEQUENCE CHARACTERI STI CS: (A) LENGTH. 28 ami no acids

(B) TYPE: amino acid D), TOPOLOGY: |i near (ii) MOLECULE
TYPE: protein P }‘OF%#E#&E” ~ (v) FRAGMENT TYPE: i nternal

(1) SEQUENCE PESCRETLGRE S66% RBuifl”

(1ii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
{(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8
(D) OTHER INFORMATION: /note= "Leu8 is Norleucine"
(ix) FEATURE:
(A) NAME/KEY: Modified~-site
(B) LOCATION: 18
(D) OTHER INFORMATION: /note= “Leul8 is Norleucine"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6l:

Ala Val Ser Glu Ile Gln Phe Leu His Asn Leu Gly Lys His Leu Ser
1 5 10 15

Ser Leu Thr Arg Ser Ala Trp Leu Arg Lys Lys Leu Gln Asp Val His
20 25 30

Asn Tyr

(2) INFORMATION FOR SEQ ID NO: 62:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Met Ala
35

(2) INFORMATION FOR SEQ ID NO: 63:



Leu Leu H's Asp Lys Ay Lys Ser Ile Gdn Asp Leu Arg Arg Arg G u 1
0 .

5 1 15 Leu Leu Gu Lys Leu Leu
Qu Lys Leu H's Thr Ala 20 25 2)

| NFORVATI ON FOR SEQ I D NGO 82: (i) SEQUENCE CHARACTERI STI CS

(A) LENGTH:. 27 am no acids (B) 64YPE: ami no acid (D)
TOPOLOGY: |i near (ii) MOLECULE TYPE. protein (ii1) HYPOTHETI CAL:
NO (v) FRAGMVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTI ON: SEQ I D
NO 82: Leu Hs Asp Lys Ay Lys Ser Ile Gdn Asp Leu Arg Arg Arg G u
Leu 1 - {i) SEQUENGE CHARACTERISTICS: 10 15

{(A) LENGTH: 33 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 33
(D) OTHER INFORMATION: /note= "Xaa is Thr
1,4-diaminobutyryl lactanm"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Xaa

(2) INFORMATION FOR SEQ ID NO: 64:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
({B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 ' 10 15

Asp Leu Arg Arg Arg Phe Phe Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30 -

Thr Ala
(2) INFORMATION FOR SEQ ID NO: 65:

(i) SEQUENCE CHARACTERISTICS:



73 Leu Gu Lys Leu Leu Qu Lys Leu His Thr Ala 20

25 (2) I NFORVATION FOR SEQ I D NGO 83: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 41 am no acids (B) TYPE: am no acid (D)
TOPOLOGY: | i near (ii) MOLECULE TYPE: protein (iii) HYPOTHETI CAL
NO (v). FRAGVENT TYPE: i nternal 66xi) SEQUENCE DESCRI PTION: SEQ ID
NG 83: Ser Qu Hs Gn Leu Leu H's Asp Arg Gy Arg Ser Ile A@n Asp
Leu 1 - 5 - 10 15

g\{)g Arg Arg Qu Leu (L?uLé]NéITHA:r g:ML%tx{‘ilﬁguag\g%s. Arg Leu H's Leu H s

( TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: proteéin
(iii) HYPOTHETICAL: NO
(&) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65:

Ala Val Ser Glﬁ His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu His Lys Leu Leu Glu Lys Leu His
20 25 , 30

Thr Ala _
(2) INFORMATION FOR SEQ ID NO: 66:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

'(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 : 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu His Leu Leu Glu Lys Leu His
20 25 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO: 67:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal



Arg Gy Arg Arg Thr Arg Ser Ala Trp ) 35 40

(2) I NFORMVATI ON FOR SEQ I D NGO 84: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 35 am no acids (B) TYPE: am no acid (D)
TOPOLOGY: |inear (ii) MOLECULE TYPE: protein (iii) HYPOTHETI CAL:
NO (v) FRAGMVENT TYPE: i nternal 66xi ) SEQUENCE DESCRI PTION: SEQ I D
NO 84: Leu Leu H's Asp Arg Ay ArgSer Ile @n Asp Leu Arg Arg Arg
Au 1 5 10 15

Leu Leu Gu Ar &ih%s?@ﬂné%Lbﬁcﬁaﬂp@*ioﬂ':ssé‘éaxﬁmﬂsg:Af9 Thr Arg

20 5 30 Ser Ala Trp

35 (2) | NFORVAIEOMakCRe SECLY MINOGAN: Leu Ley iBisSEARPENCE G}iARAGI'IrSIgé:S‘Sln
1 S 10 1
Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Ile Ala Lys Leu His
20 25 S 30

Thr Ala
(2) INFORMATION FOR SEQ ID NO: 68:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu-Glu Glu Ile His
20 25 30

Thr aAla
(2) INFORMATION FOR SEQ ID NO: 69:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
{D) TOPQLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO -
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
{(A) NAME/KEY: Modified-site
(B) LOCATION: 34
(D) OTHER INFORMATION: /note= "Xaa is homoserine"
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69:

Ala Val Ser Glu His Gln Leu Leu His ASp Lys Gly Lys Ser Ile Gln
1 5 : 10 15



74 - (A) LENGTH: 10 am no acids (B) TYPE: am no acid

(D) TOPOLOGY: helical (i1) MOLECULE TYPE:. peptide (ii1) HYPOTHETI CAL:
NO (v) FRAGMVENT TYPE: i nternal (i x) FEATURE: (A) NAME/ KEY:
Modi fied-site (B) LOCATION: 1 and 4 (D) OTHER | NFORVATI ON:
/note= "Xaal and Xaa4 Qu, 67 Qu(ocH3), H's, or Phe" :

Asp Leu Arg Aré Arg Glu Leu Leu Glu Lys Leu Leuv Glu Lys Leu His
-7 20 25 30

Thr Xaa
{2) INFORMATION FOR SEQ ID NO: 70:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO :
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:

(A) NAME/KEY: Modified-site

{B) LOCATION: 34

{D) OTHER INFORMATION: /note= "Xaa is homoserine"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lyé Leu Leu Glu Lys Leu His
20 25 30

Thr Xaa
(2) INFORMATION FOR SEQ ID NO: 71:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: both
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
{v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu Hié
20 25 30

Thr Ala



(i x) FEATURE: (A) NAVE/ KEY: Modified-site "~ (B) LOCATION: 2

(D) OTHER | NFORMATI ON: / note= "Xaa2 = Leu or Phe" (i x) FEATURE:

(A) NAME/ KEY: Modified-site (B) LOCATION: -5 (D) OTHER

| NFORVATI ON: / note= "Xaa5 = Lys or His" (i x) FEATURE: (A

NAME/ KEY: Modified-site (B) chyﬂﬁaju 7 and 10 (D) OTHER
| NFORMATI ON: / note= "Xaa7 and XaalO = Leu or Ile" (ix)
FEATURE: (A) NAME/ KEY: Nbdlfled-site (B) LOCATION:. 8
(D) OTHER | NFORVATION: /note= "Xaa8 = Ala, Arg, or Gu" (i x) FEATURE
(A) NAVE/ KEY: Modified-site (B LOCATION: 9 (D) OTHER

| NFORMATI OfR2)-/ FETQRMATIGN oFOR |SEQ 3P Npy12: (xi) SEQUENCE DESCRI PTI ON: SEQ
D NOBS:  Xap Xag b XAk -ERYsHEAs Xaa Xaa Xaa 1 5

(A} LENGTH: 37 amino acids
(BY TYPE: amino acid
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Arg Ser Ala Trp
35

{(2) INFORMATION FOR SEQ ID NO: 73:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
{(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 36

(D) OTHER INFORMATION: /note= “Xaa is RAla
3-(2-naphthyl)~L-alanine"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Arg Ser Xaa
35



(2) I NFORVATI ON FOR SEQ | D NO 86: (i) SEQUENCE CHARACTERI STI CS

(A) LENGTH. 10 amino acids = (B) TYPE: am no acid (D)
TOPOLOGY: hel i cal 75 (i)
MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO (v) FRAGMVENT TYPE

I nt er nal (i x) FEATURE: (A) NAMBOKEY: Modified-site

(2) IMFORMATICN FOR SEQ ID NO: 74:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 37 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 ' 25 30

Thr Ala Ser Ala Trp
35

{2) INFORMATION FOR SEQ ID NO: 75:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 38 amino acids .
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(1ii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu'Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala Glu Ile Arg Ala
35

(2) INFORMATION FOR SEQ ID NO: 76:

(i) SEQUENCE CHARACTERISTICS:
(A). LENGTH: 37 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear



(B) LOCATION: 1 and 4 (D) OTHER | NFORMATI ON: /note= "Xaal and Xaa4

du, d u(OCH3), Hi's, or Phe" (i x) FEATURE: (A

NAMVE/ KEY: Modified-site (B) LOCATION:. 2 (D) OTHER

| NFORVATI ON: / note= "Xaa2 = Leu or Phe" (i x) FEATURE: (A

NAME/ KEY: Modified-site (B) LOCATFON: 8 (D OTHER

| NFORMATI ON: / note= "Xaa8 = 3 u, Lys or Lys ( COCH2PEGX) "
(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 86:. Xaa Xaa Leu Xaa Arg Leu Leu Xaa
Arg Leu 1 5 10

76 (1i) MOLECULE TYPE:. protein

(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser iée Gln
1 5 10 1

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu ggs Leu His
20 25 '

Thr Ala Glu Ile Arg
35

‘1) INFORMATION FOR SEQ ID NO: 77:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
{iii) HYPOTHETICAL: NO
" (v) FRAGMENT TYPE: N-terminal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln

1 5 10 15

Asp Leu Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala Glu Ile

35
(2) INFORMATION FOR SEQ ID NO: 78:

(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 35 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

{(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: N-terminal



C ai ns: 1. A process for the synthesis of a synthetic

pol ypepti de anal og of parathyroid hornone (PTH) or parathyroid hornone

rel ated peptide (PTHP), or a salt there- of, in which am no acid residues
(22-31)selected from (SEQ I D NOS: 85, 86, 26, 27, 28, 29, and 30) form an
anphipathic [err]- helix, which process @énprises: a) independently

synt hesi zi ng precursor peptide fragnents of the pol ypeptide, by solution or
solid phase techniques; b) condensing said fragnents with each other to
formthe desired pol ypeptide product; and c) renoving the amno acid
protecting gr QuP$. SEQUENCE. DESGRIPIION : OSEQ | XD MOt @RBich conprises: a)

i ndependent |y synt hesi zing precursor peptide fragments of the pol ypeptide
on resin suppohils;Va) SeireGin i IGEnf Fayrken Hig APﬁeLb%IWeﬁtﬂsdgeFr%t% r
respective resitn supports; c)>sequentially condéﬁsing said fragmen to
formthe desired pol ypeptide product; _an )t € i 1,N C{ s
protecting groﬁﬁg.l‘e‘}/%r%ggg&?fﬁ %@s%‘egf 9%‘?3‘5%% p\érﬂgu%ﬁcﬂo%r@i %%é:ﬁlzf)

i ndependent |y synt hesi zi ng precursor peptide fragnments of the desired

pol ypepti de onpg,rSEia GGiesi n support; b) cleaving all but the intended
ultimate C-term nal pr3sxcursor peptide fragnent of the desired pol ypeptide
fromtheir respective resin supports; c¢) sequentially condensing said

cl eaved prenurNEORMBPION FORr S8GQEFA MOk 7Rt he resin bound C-terninal peptide

fragnent to formthe desired Eoclz*ﬁ)e tide product; d) renoving side chain

: i4- SEQUENCE C RISTICS:
protecting grougs; %ﬁ?FLENGTH: 34 amino acids

(B) TYPE: amino acid
(D) TOPOLOGY: linear

(1i) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: N-terminal

{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8 ’ .
(D) OTHER INFORMATION: /note= "Leu8 is Norleucine™

(ix) FEATURE:
{(A) NAME/KEY: Modified-site
(B) LOCATION: 18
(D) OTHER INFORMATION: /note= "Leul8 is Norleucine"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 34
(D) OTHER INFORMATION: /note= "Xaa is homoserine lactone"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 79:

Ala Val Ser Glu Ile Gln Phe Leu His Asn Lys Gly Lys His Leu Ser
1 5 10 15

Ser Leu Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gln ggp Val His
20 25

Asn Xaa
(2) INFORMATION FOR SEQ ID NO: 80:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 32 amino acids
(B) TYPE: amino acid



e) cleaving the polypeptide product fromthe resin support. 4. A process
as clainmed in any one of clains 1L to 3 in which the pol ypeptide product is
prepared fromthree precursor peptlde fragnents: an N-term nus, a mddle,
and a C-term nus fragnent. 5. A process of claim4 in which the

N-term nus fragment has a C-termnal gly@2ne, the mddle fragnent has a C
77 termnal leucine, and the GC-termmus fragnment has an N term nal

| euci ne. 6. A process as clained in any one of clains 1 to 5 in which the
final pol ypeptide product conprises a PTH or PTH P anal og of the formula:
Xaa[err] Xaa[err] Xezy erorjcLsad)elideadaalerr] Xaa[err] Xaa[err Leu H's Asp
Xaa[err] Gy Xaa[err] Ser Ile A n Asp Leu Xaa[err] Xaa[err] Xaa[err]
Xaa[err] Xaa[ did) MOBEGILY TXRE[ eP¥Ptedem[ err] Xaa[err] Xaa[err] Xaa[err]
Term wherein: Xaa err i S absent or is Ala; Xaa[err] is absent or is Val;

Xaa[err] is didéht BEROTHE
(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 80:

Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln Asp Leu
1 S 10 15

Arg Arg Arg Glu Leu Leu Glu Lys Leu Leu Glu Lys Leu His Thr Ala
20 25 30

{2) INFORMATION FOR SEQ ID NO: 81:
(i) SEQUENCE CHARACTERISTICS:_
: (A) LENGTH: 28 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(1ii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 81:

Leu Leu His Asp Lys Gly Lys Ser Ile Gln Asp Leu Arg Arg Arg Glu
1 5 10 15

Leu Leu Glu Lys Leu Leu Glu Lys Leu His Thr Ala
20 25

2) INFORMATION FOR SEQ ID NO: 82:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 27 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82:

Leu His Asp Lys Gly Lys Ser Ile Gln Asp Leu Arg Arg Arg Glu Leu
1 5 10 15



Xaa[err] is absent or is Au or Au(OCH err]); Xaa[err] is absent or is H's
or Ala; Xaa[err] is absent or is A n; Xaa[err] is absent or is Leu;
Xaa[err] is Lys, Arg, or Leu; Xaa[err] is Lys, Arg, Tyr, Cys, Leu, Cys
(CH2CONH( CH2) 2NH( bi ot i nyl )), Lys (7-di net hyl am no-2-oxo-2H

1- benxopyran-4-acetyl), or Lys(dihydroci @Banoyl); Xaa[err] is Arg or Leu;
Xaa[err] and Xaa[err] are independently Tys, Ala, or Arg; Xaa[err] is
selected from (SEQ I D NOS: 85, 86, 26, 27, 28, 29, or 30); Xaa32 is Hi s,
Pro, or Lys; Xaa[err] is absent, or is Pro, Thr, GQu, or Ala; Xaalerr] is
absent, or is P&, Augiydeleu Aldu chSerys h@er Hiacttnpealdyr, or Leu; Xaa[err]
is absent or is Pro, Qu, &r, Ala, or Ay, X%&a[err] is absent or is Ala,
Arg, or Ile; Xaa[err] is absent or is Arg, Trp, or '

3- (- 2- napht(Ry| FNFORMAAPNeFOKaFQ IO NPs &bsent or is Ala or hSer or Xaa[err]
is Thr Arg Ser Al a Tr : and Term |§3§€1 .NR2 where each R is independently

H (Cerr]- Ceft))3Hd err])alkyl and t he
pharmaceutically acc . A process as clained in any
one of claims 1 to Sd)n-r bg&;& qlp,ggypeptl de anal og of PTH or PTHrP
conprises the forrrula Xaa[err] Val Ser Au lle An Xaa[err] Xaa[err] His
Asn Xaa[err] CiyilwoldcgLEevyr@a[pdatkiber Xaa[err] Xaa[err] Arg Xaa[err]
Xaa[err] H s Asn Xaa[err] Term wherein: Xaa[err] is Ser or Al a;

(iii) HYPOTHETICAL: NO

(v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION:'SEQ ID NO: 83:

Ser Glu His Gln Leu Leu His Asp Arg Gly Arg Ser Ile Gln Asp Leu
1 S 15

Arg Arg Arg Glu Leu Leu Glu Arg Leu Leu Glu Arg Leu His Leu His
20 25 30

Arg Gly Arg Arg Thr Arg Ser Ala Trp
35 40

(2) INFORMATION FOR SEQ ID NO: 84:
(i) ‘SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) EYPOTHETICAL: NO
(v) FRAGMENT TYPE: internal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 84:

.Leu Leu His Asp Arg Gly Arg Ser Ile Gln Asp Leu Arg Arg Arg Glu
1 5 10 15

Leu Leu Glu Arg Leu Leu Glu Arg Leu His Ala Gly Arg Arg Thr Arg
20 25 30

Ser Ala Trp
35

(2) INFORMATION FOR SEQ ID NO:8S:

(1) SEQUENCE CHARACTERISTICS:



Xaa[err] is Leu or Phe; Xaa[err] is Leu, Met,

or Nle; Xaa[err] is Leu or
Lys; Xaa[err] is Asn or Ser; -Xaa[err] is Leu, Met, or Nie;
78 Xaa[err] is Qu, Thr, or Arg; Xaa[err] is Val, Ser, or Arg; Xaa[err]
is selected from (SEQ ID NOS: 26, 27, 28, 29, or 30); Xaa[err] is Phe,

hSer, or Tyr; Termis OR or

NR[err],
(dJerr]-derr])al kyl;

analog is selected fromthe group consisting of:

wherld Ris Hor a
and the pharnmaceutically acceptable salts thereof. 8.
A process as clained in any one of clains 1 to 5 in which the PTH or

PTHr P

AVSEHQLLHOKGKS! CoL Ry ERERERRE {0 g 35930 )

(D) TOPOLOGY: helical

(ii) MOLECULE TYPE: peptide

(1iii) HYPOTHETICAL: NO

FRAGMENT TYPE: internal

(v)
FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 1 and 4
(D) OTHER INFORMATION: /note=

(ix)

Glu(OCH3), His, or Phe"

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 2 )
(D) OTHER INFORMATION: /note=

(ix)

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 5
(D) OTHER INFORMATION: /note=
FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 7 and 10
(D) OTHER INFORMATION:
Leu or Ile"

(ix)

(ix)

/note=

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: B
(D) OTHER INFORMATION: /note=
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 9
(D) OTHER INFORMATION: /note=

(xi)
Xaa
1l 5
(2) INFORMATION FOR SEQ ID NO:86:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids

(B) TYPE: amino acid
(D) TOPOLOGY: helical

»Xaal and Xaa4 = Glu,

®*Xaa2 = Leu or Phe"

vXaa5 = Lys or His"

n"¥aa7 and Xaal0 =

"Xaa8 = Ala, Arg, or Glu"

"Xaa9 = Lys or Glu"

SEQUENCE DESCRIPTION: SEQ ID NO:8S5:

Xaa Leu Xaa Xaa Leu Xaa Xaa Xaa Xaa

10



AVSEHQLLHDKGKSI QDLRRRELLERLLERLHTA- OH ( SEQ |
AVSEHQLLHDRGRSI QDLRRRELLERLLERLHTA- OH ( SEQ |
AVSEHQLLHDRGRSI QDLRRRELLERLLKRLHTA- CH ( SEQ |
AVSEHQLLHDKGKSI QDLRRRELLEKLLRKLHTA- OH ( SEQ |
AVSEHQL L HDKGKSI QDLRRRELLEKLLEKLHTAGRR- OH7§ SE
AVSEAQLLHDLGKS| QDLRRRELLEKLLEKLHAL- OH ( SEQ |
AVSEHQL LHDKGKSI QDLRRRELLEKLLELLKEL- NH[err] (
AVSEl QFXHNLGKHLSSXERVELLEKLLEKLHNY-NH err] (
AVSEl QFXHNLGKHLSSXRRRELLEKLLEKLHNY-NH[ err] (
(
(
(
(

S¥
5
H
°

)
nwmnz—
Jubufs

AVSEHQL L HDKGKP! {eBk BEGREE AmpbfE déferr]
AVSEHQL L HDKGKSI QDLARRELLEKLLEKLHTA- NH er r]
AVSEHQL L HRKEKS SRpBRAETTEXL.L B HTA- NH er r ]
AVSEHQL L HDKGKSI QDLRRRSLLSSLLSSLHTA- NH[ er r]
AVSEHQL L HDK @S| ERBGFENIFYIREACKA Evaal] er 1 ]
LGKHLSSLRR RELLEKLLEK LHNY-NH2 (SEQ I D NO 35

KELLEKLLEK (HiMFAFERAZU EQ ID NK)38)
(A) NAME/KEY: Modified~site

(B) LOCATION: 1 and 4
(D) OTHER INFORMATION: /note= "Xaal and Xaa4 = Glu,
Glu(OCH3), His, or Phe"

§oo00225,
25555

2&)

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 2
(D) OTHER INFORMATION: /note= "Xaa2 = Leu or Phe"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8
(D) OTHER INFORMATION: /note= "Xaa8 = Glu, Lys or
Lys (COCH2PEGX) "

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:86:

Xaa Xaa Leu Xaa Arg Leu Leu Xaa Arg Leu
1 5 10



AVSEHQLLHD KGKSI @DLRR RELLERLLER LHTA-NH2 (SEQ I D NO 39) AVSEHQLLHD
KGKSI @QDLRR RELLERLLER LHTAP-OH (SEQ I D NO 40) AVSEHQLLHD KGKSI QDLRR
RELLERLLER LHTAGRR- OH (SEQ | D NG 41) '

79 AVSEHQLLHD KGKSI QDLRR RELLEKLLEK LHTY-NH err] (SEQ I D NG 43)
AVSEHQLLHD KGYSI QDLRR RELLEKLLEK LHTA-NH[7érr] (SEQ I D NG 44) AVSEHQLLHD
KGCSI @QDLRR RELLEKLLEK LHTA-NH err] (SEQ TD NGO 45) AVSEHQ.LHD KGXSI QDLRR

RELLEKLLEK LHTA-NH2 (SEQ | D NO 46) (X = Oys
(CH[ err] CON err])[err]NH (biotinyl))) AVSEHQLLHD KGXSI QDLRR RELLEKLLEK
LHTA-NH2 (S 1 47) (X =

Lys( 7- di net hyl amho- 2- ®<op'zldcbiaan>&myr&rhe4 awM%%lsA\EH@_me@LRR
RELLEKLLEK ¥$H§$gyt@333|4%35568)0f parathyroid hormone (PTH) or

parathyroid hormone related peptide (PTHrP), or a salt there-
of, in which amino acid residues (22-31)selected from (SEQ ID
NOS: 85, 86, 26, 27, 28, 29, and 30) form an amphipath;c o-
helix, which process comprises:
a) indépendently synthesizing precursor peptide fragments of
the polypeptide, by solution or solid phase techniques;
b) condensing said fragments with each other to form the
desired polypeptide product; and
c) removing the amino acid protecting groups.

2. A process of claim 1 which comprises:
a) independently synthesizing precursor peptide fragments of
the polypeptide on resin supports;
b) cleaving the fragments of the polypeptide from their
respective resin supports;
c) sequentially cohdenéing said fragments to form the desired
polypeptide product; and
d) removing any amino acid protecting groups.

3. A process of claim 1 or 2 which comprises:
a) independently synthesizing precursor peptide fragments of
the desired polypeptide on a solid resin support:
b) cleaving all but the intended ultimate C-terminal
precursor peptide fragment of the desired polypeptide from
their respective resin supports;
c) sequentially condensing said cleaved precursor peptide
fragments with the resin bound C-terminal peptide fragment to
form the desired polypeptide product;
d) removing side chain protecting groups; and
e) cleaving the polypeptide product from the resin support.
4, A process as claimed in any one of claims 1 to 3 in
which the polypeptide product is prepared from three
precursor peptide fragments: an N-terminus, a middle, and a
C-terminus fragment. :
5, A process of claim 4 in which the N-terminus fragment

has a C-terminal glycine, the middle fragment has a C-
/ .

T



AVSX[ err] HQLLHX[ err] KGKSI QX[ err] LRR RX[err] LLX[ err] KLLX[ err] K LHA- OH ( SEQ
ID NO 49) (X[err] = Au(CCHerr]); Xerr] = Asp(CCH err])) '
AVSX[ err] HQLLHX[ err] KGKSI QX[ err] LRR RX[err] LLX[ err] KLLX[ err] K LHA- OCH err]
(SEQ ID NO:50) (X[err] = Qu(OCH err]); Xerr] = Asp(OCCH err])) -AVSEHQ.LHD
KCKSI QDLRR RELLEKLLEK LHTAP-OH (SEQ I D N@Z§2) AVSEHQLLHD KGKSI QDLRR
RELLEKLLEK LHTP-OH (SEQ I D NO 53) AVSEHQLLHD KGKSI QDLRR RELLEKLLEK

LHTP-NH err] (SEQ I D NO 54) AVSEHQLLHD KGKSI QOLRR RELLEKLLEK LHP- NH[ err]
(SEQ I D NO 55) AVSEHQLLHD KGKSI QDLRR RELLEKLLEK LP-NH err] (SEQ I D NO 56)
AVSEHQLLHD KE&eSMGmIzRR RELEEMEl, EKahdTREAW OH ¢ SENED NI EFIernVIRISQ &RD N~
RGRSI QDLRR REglalriiRInk ER) b FEAGRRTRSAW OH (SEQ | D NO 58) AVSEHQLLHD RGRSI QDLRR
RELLERLLER LHTAGRRTRSAW NH err] (SEQ I'D NO 59) AVSEHQLLHD.RGXSIQELRR_
RELLERLLER LHFAGRRTHEIRSTEF (38Q91E imeds0dn xaay | piedi 9% dFé@imganbyFg) 5 in

AVSEl QFXHN L@iglchSXhie JAWaRKIESIpdgWY diHiptiodh ct SeampRi8@s6 ) P or PTHrP

nor | euci ne) analog of the formula:

' Xaal Xaa2 Xaa3 xaal Xaa® Xaa® Xaa? Leu His Asp Xaall Gly
Xaal3 Ser Ile Gln Asp Leu Xaal? Xaa20 Xaa2l xaa22-31 xaa32
Xaa33 Xaa34 Xaa35 Xaa36 xaa37 xXaa38 Term, wherein:
Xaal is absent or is Ala;
Xaa2 is absent or is Vval;
Xaa3 is absent or is Ser;
Xaa? is absent or is Glu or Glu(OCH3);

Xaad is absent or is His or Ala;

Xaa® is absent or is Gln;

Xaa7 is absent or is Leu;

Xaall is Lys, Arg, or Leu;

Xaal3 is Lys, Arg, Tyr, Cys, Leu, '

Cys (CH2CONH (CH3 ) oNH (biotinyl)), Lys(7-dimethylamino-2-oxo-2H-
l-benxopyran-4-acetyl), or Lys(dihydrocinnamoyl):;

Xaa20 js Arg or Leu; '

xaal? and xXaa2l are independently Lys, Ala, or Arg;

Xaa22-31l js selected from (SEQ ID NOS:85, 86, 26, 27, 28, 29,
or 30);

Xaa32 jis His, Pro, or Lys;
Xaa33 is absent, or is Pro, Thr, Glu, or Ala:;

Xaa34 is absent, or is Pro, Arg, Met, Ala, hSer, hSer
lactone, Tyr, or Leu:;

Xaa35 is absent or is Pro, Glu, Ser, Ala, or Gly;
Xaa3% is absent or is Ala, Arg, or Ile:
Xaa37 is absent or is Arg, Trp, or 3-(-2-naphthyl)-L-alanine;

Xaa38 is absent or is Ala or hSer or Xaa38-42 ig Thr Arg Ser
Ala Trp: '

and Term is OR or NRy; where each R is independently H, (C1-
C4)alkyl or phenyl(C;-C4)alkyl;
and the pharmaceutically acceptable salts thereof.

7. A process as claimed in any one of claims 1 to 5 in which

the polypeptide analog of PTH or PTHrP comprises the formula:
Xaal val Ser Glu Ile Gln Xaa? Xaa® His Asn Xaall Gly Lys His

Leu Xaal6 Ser Xaal® xaal9 arg xaa2l xaa22-31 His Asn Xaa34
Term, wherein: : :

Xaal is Ser or Ala;

Xaa? is Leu or.Phe;

Xaa8 is Leu, Met, or Nle;
Xaall is Leu or Lys;
Xaal® is Asn or ser;
Xaal8 is Leu, Met, or Nle;

’ * c L ] S *



AVSEHQLLHD KGKSI QDLRR RELLEKLLEX LHTMA-NH[err] (SEQ ID NO 62) AVSEHQLLHD
KGKSI QDLRR RFFLEKLLEK LHTA-NH[ err] (SEQ I D NO 64) AVSEHQLLHD KCKSI QDLRR
RELLHKLLEK LHTA-NH err] (SEQ I D NO 65) AVSEHQLLHD KGKSI QDLRR RELLEHLLEK
LHTA-NH err] (SEQ I D NO 66) : 80
AVSEEQ LHD KGKS|I QDLRR RELLEKLI AK LHTA-NH#rr] (SEQ ID NO 67) AVSEHQ.LHD
KGKSI QOLRR RELLEKLLEE | HTA-NH2 (SEQ I D NG 68) AVSEHQLLHD KGKSI QDLRR
RELLEKLLEK LHTRSAWNH2 (SEQ I'D NO 72)  AVSEHQLLHD KGKSI QDLRR RELLEKLLEK
LHTRSAX-OH (SEQ ID NO 73) (X = Nal (2) = 3-(2-naphthyl)-L-al ani ne)

Xaal9 is ‘Glu, Thr, or Arg:;
Xaa2l is val, Ser, or Arg;

Xaa22-31 jg selected from (SEQ ID ‘NOS: 26, 27, 28, 289, or'
30);

Xaa34 is Phe, hSer, or Tyr;
Term is OR or NRz, where R is H or a (C1-C4)alkyl;

and the pharmaceutically acceptable salts thereof.

8. A process as claimed in any one of claims 1 to 5 in
which the PTH or PTHrP analog is selected from the group
consisting of:

AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTA—NHZ (SEQ ID NO:7)

AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTA-OH (SEQ ID NO:6)
AVSEHQLLHDKGKSIQDLRRRELLERLLERLHTA-OH (SEQ ID NO:15)

AVSEHQLLHDRGRSIQODLRRRELLERLLERLHTA-OH (SEQ ID NO:16)
AVSEHQLLHDRGRSIQDLRRRELLERLLKRLHTA~-OH (SEQ ID NO:17)

AVSEHQLLHDKGKSIQDLRRRELLEKLLRKLHTA-OH (SEQ ID NO:5)
AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTAGRR-OH (SEQ ID NO:10)
AVSEAQLLHDLGKSIQDLRRRELLEKLLEKLHAL-OH (SEQ ID NO:14)

AVSEHQLLHDKGKSIQDLRRRELLEKLLELLKEL-NH, (SEQ ID NO:11)
AVSEIQFXHNLGKHLSSXERVELLEKLLEKLHNY-NH2 (X=Nle, SEQ ID NO:23)
AVSEIQFXHNLGKHLSSXRRRELLEKLLEKLHNY-NH, (X=Nle, SEQ ID NO:24)
AVSEHQLLHDKGKSIQDLRRRALAEALAEALHTA—NHZ (SEQ ID NO:20)
AVSEHQLLHDKGKSIQDLARRELLEKLLEKLHTA-NH, (SEQ ID NO:12)
AVSEHQLLHDKGKSIQDLRRAELLEKLLEKLHTA—NHZ (SEQ ID NO:13)
AVSEHQLLHDKGKSIQDLRRRSLLSSLLSSLHTA—NHZ (SEQ ID NO:21)
AVSEHQLLHDKGKSIQDLRRRAFYDKVAEKLHTA—NHZ (SEQ ID NO:22)
AVSEIQFLHN LGKHLSSLRR RELLEKLLEK LHNY-NH2 (SEQ ID NO:35)
AVSEHQLLHD KGKSIQDLKL KELLEKLLEK LHTA-NH; (SEQ ID NO:38)
AVSEHQLLHD KGKSIQDLRR RELLERLLER LHTA-NH2 (SEQ ID NO:39)

AVSEHQLLHD KGKSIQDLRR RELLERLLER LHTAP-OH (SEQ ID NO:40)

"AVSEHQLLHD KGKSIQDLRR RELLERLLER LHTAGRR-OH (SEQ ID NO:41)

T




AVSEHQLLHD KGKSI QDLRR RELLEKLLEK LHTASAW OH (SEQ I D NO 74)  AVSEHQLLHD
KGKSI QDLRR RELLEKLLEK LHTAEI RA-OH (SEQ I D NO 75) AVSEHQLLHD KGKSI QDLRR
RELLEKLLEK LHTAEIR-OH (SEQ I D NO 76) AVSEHQLLHD KGKSI QDLRR RELLEKLLEK
LHTAEI - OH (SEQ I D NO 77) AVSEHQLLHD KGKSI QDLRR RELLEKLLEK LHTAE-OH (SEQ I D
NO: 78) SEHQLLHD KGKSI QDLRR RELLEKLLEK LHT&-NH err] (SEQ ID NO 80) LLHD
KGKSI QDLRR RELLEKLLEK LHTA-NH err] (SEQ I'D NO 81) LHD KGKSI QDLRR
RELLEKLLEK LHTA-NH err] (SEQ ID NO 82) SEHQLLHD RGRSI QDLRR RELLERLLER"

L HAGRRTRSAW R¥SEIHEQHID KIBSIRQDLRRL REL BEREL LR YRINH FRISEER IDHNGRRIRSAW OH
(SEQ I D NO 84) AVSEHQLLHDKGKSI QDLRRRELLEKLLEKLHTX (X=hSerlac, SEQ I D NO 9)

AVSEIl QFX[ er r AVBERQRHAISBGYS IODERRVRAL BEKLLEK ViAOE-e¥H] (SSROIPDNRO4RY) (X[ err]
= L-norleucine; X err] = honoserine |actone)

AVSEHQL L HDK GK%S EXR TRRRE KGR IOBKRAT KENBE RLLEK ( MiTiSeNHy JBBA IDNGO8RS)

AVSElI QFLHN LGKHLSSLRR RELLEKLLEK LHNX-NH err] (SEQ I D NG 36) (X =
honoseri ne) AVSEHQLLHD KGXSIQDLRR RELLEKLLEK LHTA-NH3 (SEQ ID NO:46)

(X = Cys (CH2CONH (CH2) oNH (biotinyl)))
AVSEHQLLHD KGXSIQDLRR RELLEKLLEK LHTA-NH; (SEQ ID NO:47)
(X = Lys(7-dimethylamino-2-oxo-2H-1-benxopyran-4-acetyl))

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAG-OH (SEQ ID NO:48)

AVSX1HQLLHX> KGKSIQX2LRR RX;LLX1KLLX31K LHA-OH (SEQ ID NO:49)
(X1 = Glu(OCH3); X2 = Asp(OCH3))

AVSX1HQLLHX, KGKSIQX,LRR RX;LLXjKLLX;K LHA-OCH3 (SEQ ID
NO:50)

(X1 = Glu(OCH3); X2 = Asp(OCH3))

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAP-OH kSEQ_ID NO:52)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTP-OH (SEQ ID NO:53)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTP-NH: (SEQ ID NO:54)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHP-NH3 (SEQ ID NO:55)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LP-NH, (SEQ ID NO:56)

AVSEHQLLHED KGKSIQDLRR RELLEKLLEK LHTRSAW-OH (SEQ ID NO:57)

AVSEHQLLHD RGRSIQODLRR RELLERLLER LHTAGRRTRSAW-OH (SEQ 1ID
NO:58)

AVSEHQLLHED RGRSIQDLRR RELLERLLER LHTAGRRTRSAW-NH, (SEQ ID
NO:59)

AVSEHQLLHD RGXSIQDLRR RELLERLLER LHTAGRRTRSAW-OH (SEQ 1ID
NO:60) (X = Lys(dihydrocinnamoyl))

AVSEIQFXHN LGKHLSSXTR SAWLRKKLQD VHNY-NH2 (SEQ ID NQO:61)
(X = norleucine)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTMA-NH» (SEQ ID NO:62)
AVSEHQLLHD KGKSIQDLRR RFFLEKLLEK LHTA-NHy (SEQ ID NO:64)
AVSEHQLLHD KGKSIQDLRR RELLHKLLEK LHTA-NH; (SEQ ID NO:65)

AVSEHQLLHD KGKSIQDLRR RELLEHLLEK LHTA-NH2 (SEQ ID NO:66)

.




AVSEl QFLHN KGKHLSSLRR RELLEKLLEK LHNX-NH[ err] (SEQ ID NO 37) (X =
honbseri ne) AVSEHQLLHD KGKSI QDLRR RELLERLLER LHTAGRRX-NH err] (SEQ ID
NG 42) (X = honpserine) AVSEHQLLHD KGKSI QDLRR RELLEKLLEK

LHTX-NHCH err]CH err] (SEQ I D NO 69) (X = honoserine) AVSEHQLLHD

KGKSI QDLRR RELLEKLLEK LHTX-NHCH err] CH eBO] Clerr]Herr] (SEQ ID NO 70) (X =

honoserine), and 81 AVSEHQLLHD
KGKSI QDLRR RELLEKLLEK LHTX-OH (SEQ I D NO 51) (X = honpserine). 9. A

process as clained in an one of clains ' i ch, Y \PTH P

anal og i s t heABSREMRY JEKFIORERR Bsgqufmkﬁ LukR-NE) Chstd e Né %7

AVSEHQLLHDKGKS RRRE - i

wher ;qﬁ cai dmlfl HQLL L%%%E%Angﬂzkﬁm Hra-fub" 055350 Vo e M 9
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTRSAW-NH; (SEQ ID NO:72)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTRSAX-OH (SEQ ID NO0:73)
(X = Nal(2) = 3-(2-naphthyl)-L-alanine)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTASAW-OH (SEQ ID NO:74)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAEIRA-OH (SEQ ID NO:75)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LETAEIR-OH (SEQ ID NO:76)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAEI-OH (SEQ ID NO:77)
AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTAE-OH (SEQ ID NO:78)

SEHQLLHD KGKSIQDLRR RELLEKLLEK LHTA-NHp (SEQ ID NO:80)
LLHD KGKSIQDLRR RELLEKLLEK LHTA-NH2 (SEQ ID NO:81)
LHD KGKSIQDLRR RELLEKLLEK LHTA-NH> (SEQ ID NO:82)

SEHQLLHD RGRSIQDLRR RELLERLLER LHAGRRTRSAW-OH (SEQ ID NO:83)
LLHD RGRSIQDLRR RELLERLLER LHAGRRTRSAW-OH (SEQ ID NO:84)
AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTX (X=hSerlac, SEQ ID NO:9)

AVSEIQFX;HN KGKHLSSX;ER VEWLRKKLQD VHNX> (SEQ ID NO:79) -
(X = L-norleucine; X2 = homoserine lactone)

AVSEHQLLHDKGKSIQDLRRRELLEKLLEKLHTX-NH> (X=hSer, SEQ ID NO:8)

AVSEIQFLHN LGKHLSSLRR RELLEKLLEK LHNX—NHZ (SEQ ID NO:36)
(X = homoserine)

AVSEIQFLHN KGKHLSSLRR RELLEKLLEK LHNX-NH2 (SEQ ID NO:37)
(X = homoserine) :

AVSEHQLLHD KGKSIQDLRR RELLERLLER LHTAGRRX-NH2 {SEQ ID NO:42)
(X = homoserine)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTX-NHCH2CH3 (SEQ ID NO:69)
(X = homoserine)

AVSEHQLLHD KGKSIQDLRR RELLEKLLEK LHTX-NHCH2CH2CgHg (SEQ ID
NO:70) (X = homoserine), and
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conpri ses AVSEHQLLHDKG, said second fragment conprises KSI QDLRRREL, and
said third fragnent conprises LEKLLEKLHTA. 11. A process of claim10
wherein said third fragment is formed by the condensation of LEKL, LEKL,
and HTA. 12. The synthetic pol ypeptide of the sequence AVSEHQLLHDKG 13.
The synthetic pol ypeptide of the sequenceBlKSI QDLRRREL. 14. The synthetic
pol ypepti de of the sequence LEKLLEKLHTA. T5. A process of claim9 wherein
said first fragnent conprises AVSEHQLLHDKG said second fragnent
conprises KSI QDLRRRE, and said third fragnent conprises LLEKLLEKLHTA. 16. A .

process of clardBeth e 8kBrepLAR! REL ST REREI T3t -0 OfgERA 1BY NBRS 1)
condensation gf & selekke)and LHTA. 17. The Séﬂth?tlc p?IypeFtlde of the
formul a KSI RRRE. 18. The syntheti.c, pol ypepti de_of _the rmu

D ERLLEKLITAT 16 & BRoGensoRs BlaggeoiB, ABE: BRe GECCHAUEY To0P 5 Al thich
for the prepartst i BTH obr aPfHaPnmanalbigcdls cmosdlypeptide aofeSEQedD NG 1 1

that a procesgrsEudimpReRsTODSRNRADEERL LEKBHTA-NE, {0 11 and 15 and 16 for
the preparation of a PTH or PTHrP analog is effected and the PTH P anal og

obtained is 1lGd xedl pmodessonef oeladmr e9plhereint ivaidy ficstpt firagment
addi tives. comprises AVSEHQLLHDKG, said second fragment comprises
KSIODLRRREL, and said third fragment comprises LEKLLEKLHTA.
11. A process of claim 10 wherein said third fragment is
formed by the condensation of LEKL, LEKL, and HTA. '
12. The synthetic polypeptide of the sequence AVSEHQLLHDKG.
13. The synthetic polypeptide of the sequence KSIQDLRRREL.
14. The synthetic polypeptide of the sequence LEKLLEKLHTA.
15. A process of claim 9 wherein said first fragment
comprises AVSEHQLLHDKG, said second fragment comprises
KSIQDLRRRE, and said third fragment comprises LLEKLLEKLHTA.
16. A process of claim 15 wherein said third fragment is
formed by the condensation of LLEK, LLEK, and LHTA.
17. The synthetic polypeptide of the formula KSIQDLRRRE.
18. The synthetic polypeptide of the formula LLEKLLEKLHTA.
13. The invention as hereinbefore described.
20. A process for the preparation of a pharmaceutical
composition characterized therein that a process as claimed
in any one of claims 1 to 11 and 15 and 16 for the
preparation of a PTH or PTHrP analog is effected and the
PTHrP analog obtained is mixed with one or ‘more
pharmaceutically acceptable additives.
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SYNTHESIS OF ANALOGS OF PTH AND PTHrP

ABSTRACT
A fragment condensation process for the synthesis of
analogs of parathyroid hormone (PTH) and parathyroid hormone

related peptide (PTHrP), in which amino acid residues (22-31)
form a synthetic amphipathic ¢G-helix, is provided.



