1 Description Boc and Fnoc solid phase peptide synthesis
Technical Field This invention relates to a nmethod for preparing a
peptide 5 ﬁ@nmmmﬁgﬁﬂ three or nore am no acid residues bhayin@oRidooso
N-term nal amino acid, a next to |ast am no acid adjacent to the
N-terminal amino acid and a CGterminal anmlno acid. Background Art
10Sol i d phase peptide synthesis was introduced in 1963 wth the
intent to overcone many of the internediate purification problens
associated with solution peptide synthesis. Stewart, et al., Solid
Phase Peptide Synthesis (Pierce CheniPgpcmpiionod ed., 1984). During
solid phase synthesis, amno acids are assenbled (i.e., coupled) into
a peptide 15 of any desired sequence while one end of the chain
(i.e., the Cterninus) i Bawahdietot solid phasepeptide suhesis. Once the
desi red sequence has been |inked together on the support, the peptide
is then deblocked (i.e., cleaved) fromthe support. The two standard
protecting gr m no functions of the coupled am no acids
are Boc, whlclgi'&%hri'f“%{IFi&I 20 by treatnment with a strong acid, and
Froc, mhlch is renmoved with a base. The present invention relates to

a conveni ent met ho o nan actzrl ng?,ggﬁ?ﬁﬁ%ﬁs@hg?ﬂa@é%?g t|on of

both of these a-am
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amino acid, a next to last amino acid adjacent to the N-terminal amino

acid and a C-terminal amino acid.

Background Art

10 Solid phase peptide synthesis was introduced in 1963 with the
intent to overcome many of the intermediate purification problems
associated with solution peptide synthesis. Stewart, et al., Solid Phase
Peptide Synthesis (Pierce Chemical Co., 2d ed., 1984). During solid
phase synthesis, amino acids are assembled (i.e., coupled) into a peptide

15 of any desired sequence while one end of the chain (i.e., the C-terminus)
is anchored to an insoluble support. Once the desired sequence has been
linked together on the support, the peptide is then deblocked (i.e.,
cleaved) from the support. The two standard protecting groups for o-
amino functions of the coupled amino acids are Boc, which is removed

20 by treatment with a strong acid, and Fmoc, which is removed with a
base. The present invention relates to a convenient method of
manufacturing peptides using a combination of both of these c~-amino
protecting groups in a single synthesis on inexpensive chloromethylated

polystyrene resin.



2 In designing a synthesis of a peptide by the solid phase

met hod using either of the above nentioned a-am no protection

schenes, ii{vd mod/sEpsyit ant that any reactive "side groups'pc®fiedoBooooso
constituent am no acids be protected fromunwanted chem cal reactions
t hroughout the chain 5 assenbly. It is al 8o desirable that the

chem cal groups chosen to protect the various side groups be
resistant to renoval by the reagents used to renove the a-am no
protecting groups. Thirdly, it is inportant that the |inkage of the
growi ng peptide chdnndesighing a synthesis of @ peplde hyvthe solid phase ageihod
used to renove either type of a-am no protecting group during 10 |
chai n assenbl yiSi}g st Qistheprbaye meptionedagraming prefection ssbames, it is

the side group _protection functions, should beg resistant.to the.basic
oagent s used HPAIATAEE, ASY FRRRING SR EONBE, OF RS coRF iBSRhamiRo acids
protecting gr rally r v b 1]ldly acidic rreagepts . .
after the pepﬁégz)r%%c%ﬁoﬁb‘é%waﬁg@eﬁﬁ?@&a W@ﬁﬁﬂg?ﬁ ?W@%&cﬁae chain
a-am no 155pr gf bR b 3RaiCiIQl &5? i

be resistant ttbggﬁ?ﬁelb vaﬁqgéf%h%é%%ég@?d reée}ben Eﬁ%ﬂgﬁ?so depr Oo@rﬁftect
the Boc group th¢ iR side ?oubé‘ bR Rststad td Raa6vall B¢ thBatAgents used to
protecting groups for the Boc a-amno protection scheme are generally
removed by anhgmhiowesthdraadhiio preteptns igtoupsaihiriBs ibeeimposanbliest the
Therefore, in practice, the 20 side chaln protecti'ng groups comonly
used with thel caofiiergropring ecptide dhain hothetah particierbe dtable to the
condi tions used for Boc a-am no deprotection and the two types of
a- ani no pr ot exeagants sisedde ramoveatithandypeiof ataminwspratéoting groypeduiidg
chain by solid phase pegti de si{lnt hesis, In_addition, while the |east
expensi ve 1pol whei essanably. udedhercass glethd Foray m-tmdie protection scheme,

chl oronet hyl ated pql ystyrene or "Merrifjeld resin”, is wdely used |
with Boc prot &¢ e“dgﬁnglf%lpaﬁ?@?u?ﬂeﬁmqt@n&t sheuld, bgemsistant t@ the basic
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and i's kneyn peotedtibR schefi@Mille RRIER4In! Siotad | behes
insulin, gl ucggon and pancreéatic exocri e sec?lgggdrﬁsumg%t Bg{}*es%?%aﬁg.to
4,853, 371 di scémewal bydiled aiild ackhreggérdetsed i@ depraethdee Byc ERéip Gt
it and a nmethod for inhibiting the secretion of growth hornone,

insulin, gluceyey eyelepdngraciice; these sideechainrpokeniing groups for the Boc

o-amino protection scheme are generally removed by anhydrous HF
after the peptide chain has been assembled. Therefore, in practice, the
20 side chain protecting groups commonly used with the Fmoc o-amino
protection are not stable under the conditions used for Boc o-amino
deprotection and the two types of a-amino protection schemes are not
mixed in the assembly of a peptide chain by solid phase peptide
synthesis. In addition, while the least expensive polymeric resin used in
25 peptide synthesis, chloromethylated polystyrene or “Merrifield resin”, is

widely used with Boc protected amino acids, the literature suggests it is



U S. Patent No. 5,147,856 discloses the use of Lanreotide(r) of
treating restenosis. U S. Patent No. 5,411, 943 discl oses the
use of LanggphbdRessy for 15 treating hepatona. U. SpceagRitoodiko
5,073,541 discloses the use of Lanreotide(r) for treating |ung

cancer. U.S. Application No. 08/089,310 filed July 9, 1993

di scl oses the use of Lanreotide(r) for treating nelanoma. 20U.S.

Pat ent No. 5,504, 069 discloses the use of Lanreotide(r) for

i nhibiting the accelerated growh of a solid tunor. - us .
Appl i cation Namsogabbxfaase withoF ey pretect@aizon the ot-amdso gheup daedd its

Lanreotide(r) .for. decreasing bqody wei ght. U S _Application,
No. 08/ 854, 943abilitkdinvbasics conddionsdi(ses oiiéwar&aeetzgl-u%lgp Phase Peptide

Patent No. 5, GHBBAES APIAredeaetnie (53, O Moot B00) AR io%’s’émxlinv%n%on i
I [ hey. pyal, of | | IS, P | [
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i scloses The ke isPAFEld Gt Btile s bied mticoRtof Coe peptiots.

Lanreotide® is an analog of somatostatin and is known to inhibit

growth hormone release as well as inhibit insulin, glucagon and
pancreatic exocrine secretion. _
U.S. Patent No. 4,353,371 discloses and claims Lanreotide®, a
10 method for making it and a method for inhibiting the secretion of
growth hormone, insulin, glucagon and pancreatic exocrine secretion.
U.S. Patent No. 5,147,856 discloses the use of Lanreotide® of
{reating restenosis.
U.S. Patent No. 5,411,943 discloses the use of Lanreotide® for
15 treating hepatoma,
U.S. Patent No. 5,073,541 discloses the use of Lanreotide® for
treating lung cancer.
U.S. Application No. 08/089,410 filed July 9, 1993 discloses the
use of Lanreotide® for treating melanoma.
20 U.S. Patent No. 5,504,069 discloses the use of Lanreotide® for
inhibiting the accelerated growth of a solid tumor.
U.S. Application No. 08/854,941 filed May 13, 1997, discloses the
use of Lanreotide® for decreasing body weight.
U.S. Application No. 08/854,943 filed May 13, 1997, discloses the
25  use of Lanreotide® for treating insulin resistance and Syndrome X.
U.S. Patent No. 5,688,418 discloses the use of Lanreotide® for

prolonging the survival of pancreatic cells.



5U.S. Application No. 08/440,061 filed May 12, 1995, discloses the
use of Lanreotide(r) for treating hyperanylinem a. U S. Application

No. 08/ 852ggphodibcafd May 7, 1997, discloses the use of béﬁﬁmw/“@({gﬁ)
for treating hyperprol acti nem a and prol acti nomas.

contents of the foregoing patents and patént applications are 10

I ncorporated herein by reference. Disclosure of |Invention Thi s

invention features a method for preparing a peptide conprising three
15 amino acid, a

or nore am no aci dPr [ uei havi ng_an_N-t erm nal

next to |ast anino &gfd 1&6@9@ tIPé: 9 Hi1AAP4 adisedosesi thenasea of
C-term nal amng _aci. a \r/#)erel nmet hod conprises the steps of:

(a) attachi nglé?qIP? é@ c‘§1Ssol I d support resin through an

react | ng Sﬁ”SqLSOL??o?{éﬁ%cﬁtﬂgﬁ%ﬁsﬁ%ﬁéﬁ@éﬁéﬁtﬁ%@hﬁwﬁ Hifpsds the

sol ution of tRRafJFTS IS0 G o Ry salt of the first
am no acid, (i |§3 ob?g]lrﬁgir%g a sgq{/eﬁtnqu{r)gjﬁlégm um@salt of the first

amino acids (iii) (886 Vigdicationa0bl 08 AMDIUGT FEBMy 2,199 EEIbIE the

salt of the first amno acid in a 25 dry pol ar apr ¢ solvent to
forma first- asepfdhnreotide®; fonenting yperdmylineaiano acid

corresponds to the G termnal amno acid of the peptide, the first
amino acid' s non-sitge. applmaa@nnNo 08/852 221 filed May 7, 1997 discloses the
use of Lanreotide® for treating hyperprolactinemia and prolactinomas.
The contents of the foregoing patents and patent applications are

10 incorporated herein by reference.

Disclosure of Invention

This invention features a method for preparing a peptide
comprising three or more amino acid residues having an N-terminal

15 amino acid, a next to last amino acid adjacent to the N-terminal amino
acid and a C-terminal amino acid, wherein said method comprises the

steps of:

(a) attaching a first amino acid to a solid support resin through an
20  ester bond to form a first-coupled-product, which comprises (i) reacting
an aqueous solution of cesium carbonate with an alcohol solution of the
first amino acid to form a cesium salt of the first amino acid, (ii)
obtaining a solvent free cesium salt of the first amino acid, (iii) reacting
the solid support resin with the cesium salt of the first amino acid in a

25  dry polar aprotic solvent to form a first-coupled product;
wherein the first amino acid corresponds to the C-terminal amino

acid of the peptide, the first amino acid’s non-side chain amino



5 group is blocked by a Boo and the first am no acid does not have a
side chain functionality requiring protection, and the solid support

resin i s awgiyopgeyaphhyl ated pol ystyrene resin; 5(b) debbpgit 08 /dobdo
Boo fromthe first-coupled-product with an acid to forma

first-debl ocked- coupl ed- product; (c)5optionally coupling a
next-am no-acid to the first-debl ockedcoupl ed-product, which
conprises reacting the next-amno-acid wth the 10

first-debl ocked-coupl ed-product in an organi c_solvent conprising a
peptide coupling rEgyers bleckes hya Begiang thekfist emind etiddods oot have a

wherein the next-am,no;acid has a.non-side chain am no group Rl ocked
by Boo and if the $&kCham %&@&r&ﬁlﬁxgeaw PrRfeehen.gand Hhe ﬁoﬁd support

functionalities t . the side chai nctionalities do not require 15
protection or ther]‘??]ﬁ‘elsc% r?ﬂeﬁ?yg#e 17?%%“%%9?819pr ot ecting groups

that are stable to acid and base reagents used to debl ock Boo and
Frmoc, respectively; (d) debl ocking the Boo fromthe

next - bl ocked- coupl ¢gy gebideking2theBbe FrdiATRE Pfﬁ@tsc&gggagﬁadﬁ@@with an acid

next - bl ocked- coupl ed- product With a an acid to yi

next - debl ockede dormlelirg+debictked-coupled-firefuegt i onal 'y repeati ng
steps (c) and (d), each cycle formng an (X +

1) - next - debl ocked- coupl ed- product where X is the nunber of desired 25
cycle repetitions; A 6 product from(b), or optionally to the (X +

1) - next - debl ocked- é@upPHEBREY uplingn@ mext-amineracd ifor thee Srstedebloeked-

t he next-am n%&ﬁf’@g t a‘iér %I} tr;st - d%g%%%%gi&g%pég)%- rodugéido&it%a' (g
(X + 1)-next- OCk: H{f{]}l?% 1 Sime ‘:4}9199“

et~ br o g FERL{IERERABICU BRANER, il pl ilafic, solyept, gomprisig
non-si de chai @,eﬁﬂﬁgo cg{lﬁﬁﬁgmr@&ééﬂ by Eg[:lﬁe H&yjﬂg&é&le&ué%gwﬁgd’

next - am no- aci d has one” or “nor € si de cl uncti onal’l t1es (
si de chai n f undiaremathd hest-g@dineiacidelas hendi-eidecéhiadn a@ﬁnfoh%r R locked
abl'e

chain functionalities have protecting groups that 10 are s to
base reagent sbysd@ba camtkbbifodhe Frext-amino-acid has one or more side chain
functionalities then the side chain functionalities do not require
15 protection or the side chain fiunctionalities have protecting groups that
are stable to acid and base reagents used to deblock Boc and Fmoc,

respectively;

(d) deblocking the Boc from the next-blocked-coupled-product
20 which comprises reacting the next-blocked-coupled-product with a an

acid to yield a next-deblocked-coupled-product;
(¢) optionally repeating steps (c) and (d), each cycle forming an (X
+ 1)-next-deblocked-coupled-product where X is the number of desired

25  cycle repetitions;

(f) coupling a next-amino-acid to the first-deblocked-coupled-



(g) deblocicing the Fnoc fromthe next-bl ocked- coupl ed- product which
conprises reacting the next-bl ocked-coupl ed-product with a primary or
secondary @i Aies/ds®soyi €l d a next - debl ocked- coupl ed- pr oduggimhaero00080
(h) optionally repeating steps (f) and (g), each cycle form ng an (X
+ 1) - next - debl ocked- coupl ed- product where6X is the desired nunber of
cycle repetitions, until the next to last am no acid of the peptide
is coupl ed and debl ocked; 20 (i) coupling an N-term nal am no
acid to the (X + _1)-nextdebl ocked- coupl ed- product, which conprises
reacting the MPEveh Fam &by aptiensily ko the (Xx++1)-next-deblocked-coupled-
1) - next - debl ocked- coupl ed- product in an organic salvent conprising a
conpl et ed- bl o €U -pradyct ; wherein the Nt ) nal - am ne-agi d
as a non-oi g Eha A BPRSReAEH S BRbEA, bEdal (B r a5 o
debl ocki . ng t hey,BRY- e a1V Lo : :
conpl et edbl ockegﬁcougfoed:- prcjgdé@t(?r Whi cﬁbiégerrr%rcfo_snégn?%lgcﬁ R%pt%%ee coupling
conpl et edblockesbeinumd efbril of UsdxtVhlbBkéd catpRdlprodiRt,C asifertin BRE. nlkt-
a base in the case Fnoc, to forma conpl eted-peptide-Tresin-product; 5
(k) if side-chatinofacidt haypahi horside echminsaniinongid blocked by Fmoc,
conpl et edpepti de-resi n-product then optionally deprotecting the

si de- chai n f upeeviged! thatesdf ohet mextemihetasid iates razsimerer aidet chain

whi ch conprises reactjng the conpl et ed- pepti de-resin-product with the
appropriate 1 @@b‘?@ghq%i ﬁgeﬂeﬁ néigle; ¢hesn niynctionalities do not require
deprot ected-c .ed- pept i derresi-npsoduct ;..and cl eavin he
peptide from ?’E@egﬁﬁqo&sﬁﬁ@ %@Pnf“&ﬁ%ﬂéhﬁes have prgo%gqtmg grou;gs et
conpl et edypeptider 1 r ﬁ‘ﬁeﬁ - conpl et ed- pept i de-
15 resin- E)r odg%t%ag%%d;?%’et gg%%%tqsggﬁoﬁg: colkig)(rzi’ses reacting the
conpl et ed- pepti de-resi n-product or the
depr ot ect ed- conpl et ed- pepti deresi n-product with anmonia, a primary
am ne or a secondaly) debloekiny ihe Foc famiahe aéxttbiockedidodpldd-produe
resin is substantially conplete;.

which comprises reacting the next-blocked-coupled-product with a

primary or secondary amine to yield a next-deblocked-coupled-product;

15
(h) optionally repeating steps (f) and (g), each cycle forming an (X
+ 1)-next-deblocked-coupled-product where X is the desired number of
cycle repetitions, until the next to last amino acid of the peptide is
coupled and deblocked;
20

() coupling an N-terminal amino acid to the (X + 1)-next-
deblocked-coupled-product, which comprises reacting the N-terminal
amino acid with the (X + I)-next-deblocked-coupled-product in an
organic solvent comprising a peptide coupling reagent to form a

25  completed-blocked-coupled-product, wherein the N-terminal-amino-acid

has a non-side chain amino group blocked by Boc or Fmoc;



provided that steps (f) and (g) must be carried out at |east once in
20 the synthesis of the peptide. A preferred nethod of this

i nvention % b@desoihe anmoni a, prinary amne or secondgeyy@ghARodb
step (1) is in a solvent conprising an alcohol, and optionally, an
aprotic polar solvent. 25A preferred nethdd of this invention is
where step (1) further conprises the steps of: precipitating the
cleaved peptide fromthe solvent; 8 filtering the solid support

resin and the preci d peptlde and extractlng the peptide in an
acid solution to i éﬂ%@ qakdngcthe ddoc or Fmog grompr depmethe canpleied-

et o | S WS 16 L IO 0618, SRSk Tl s
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(k) if side-chain functionalities are present on the completed-

peptide-resin-product then optionally deprotecting the side-chain

functionalities of the completed-peptide-resin-product, which comprises

reacting the completed-peptide-resin-product with the appropriate

10 deprotecting reagents to form a deprotected-completed-peptide-resin-

product; and

(1) cleaving the peptide from the solid support resin of the
completed-peptide-resin-product or the deprotected-completed-peptide-
15  resin-product to yield the peptide, which comprises reacting the
completed-peptide-resin-product or the deprotected-completed-peptide-
resin-product with ammonia, a primary amine or a secondary amine until

the cleavage of the peptide from the resin is substantially compiete;
provided that steps (f) and (g) must be carried out at least once in

20  the synthesis of the peptide.

A preferred method of this invention is where the ammonia,
primary amine or secondary amine of step (1) is in a solvent comprising
an alcohol, and optionally, an aprotic polar solvent.

25 A preferred method of this invention is where step (I) further
comprises the steps of: ‘

precipitating the cleaved peptide from the solvent;



10A preferred nmethod of the imrediately foregoing nmethod is where the
organi c solvent is nethylene chloride, chloroform or

di met hyl f oywepdEhélR2Rd the peptide coupling reagent is  pcraE2007/000080
di i sopropyl carbodii m de, dicycl ohexyl carbodiim de, or N-ethyl-N(3-

di met hyl - ami nopropyl ) carbodiim de. 15A pRBeferred net hod of the

I medi atel y foregoing nethod conprises carrying out steps (1) and (g)
six times after the formation of the first-debl ocked-coupl ed-product

of the fornul H-L-T r-r n wherein the follow ng am no_ acids are
coupl ed in th liprang t S(ﬁ#i)éum@(rﬁ@mandﬁih@ gcipitatedpeptide; lapd Boc) ,

Em’ofi;? AIE;?: T? E‘eé?qct@g) ée%%&eepsa{wg%@a solfticsy gq%??&jc pERGdR. A
Coupl 1 ng Boc- b p- et PR R SYGRPeRig TR Wajerd B A dmino acid

Lys(Boc) - Val - Gy HAx LQTI:EW resin according to step (c) to form Boc- D25
3-Nal -Cys(Acm -Tyr(0-t-Bu)-D Trp-Lys(l 3oc)-Val -Cys(Acn)-Thr- resin.
WD 2008/ 068391PCT/ LERORFRADSBEh &I @@mrsuﬁeénﬁém HeR8 vigd ﬁrﬂe&hﬁ%hgﬁ
t he Boc group blocking D-13-Nal, the 0-t-Bu group protecting Tyr an
the Boc groupip lﬁnceht-Thgchmnofsalt yielding Boc-L-Thr-resin as the first-coupied-
Boc-D-f 3- Nal- Q/séAcrr) ét—éo t-Bu)-DTrp- Lyﬁ{g oc) - Val- Cys( Acn) -
Thr-resin accarfiveg ansl B-bplly-yesin iythe firs+deblockadecauplpdgitodact. esi n-

5 product of the for mul

H- D43- Nal - Oys( Acn) £ %m%m%ﬁbﬂ@a@@@éwnﬁtﬁn isewhgre the acid used to
. deblock the Boc group in step (j) is TFA.

10 A preferred method of the immediately foregoing method is where

the organic solvent is methylene chloride, chloroform, or
dimethylformamide and the peptide coupling reagent is
diisopropylcarbodiimide, dicyclohexylcarbodiimide, or N-ethyl-N'-(3-
dimethyl-aminopropyl) carbodiimide.

15 A preferred method of the immediately foregoing method
comprises carrying out steps (£f) and (g) six times after the formation of
the first-deblocked-coupled-product of the formula H-L-Thr-resin
wherein the following amino acids are coupled in the order of Fmoc-L-
Cys(Acm), Fmoc-L-Val, Fmoc-L-Lys(Boc), Fmoc-D-Trp, Fmoc-L-

20 Tyr(O-t-Bu) and Fmoc-L-Cys-(Acm) to form H-Cys(Acm)-Tyr(O-t-Bu)-
D-Trp-Lys(Boc)-Val-Cys(Acm)-Thr-resin,

A preferred method of the immediately foregoing method
comprises coupling Boc-D-B-Nal to H-Cys(Acm)-Tyr(O-t-Bu)-D-Trp-
Lys(Boc)-Val-Cys(Acm)-Thr-resin according to step (c) to form Boc-D-

25  B-Nal-Cys(Acm)-Tyr(O-t-Bu)-D-Trp-Lys(Boc)-Val-Cys(Acm)-Thr-
resin.

A preferred method of the immediately foregoing method



A preferred nmethod of the i mediately foregoing nethod conprises

cl eavi ng the peptide,

H- D- f 3- Nal wo/sbdsstdor TYr - D- Tr p- LysVal - Cys(Acn) - Thr, fromppge68dofoso
resin by reacting HD 13-Nal- 1 0

Cys(Acm - Tyr-D-Trp- Lys- Val - Cys(Acm) -Thr-r@sin with ammonia in a

sol vent conprising an al cohol, and optionally, an aprotic polar
solvent until the cleavage is substantially conplete to yield

H- D-f 3- Nal Cys(Acm) - Tyr-D-Tr p- Lys- Val - Cys(Acn) - Thr - N112. A
preferred met Rempiiseshsimultangoaskt deblockgugs rige Brichgrbuips bidoking 13- f-Nal,
al cohol is nethanal and the polar aprotic solvent is

di met hyl f or marfR@0-t-Bu grawpeprateetingelyroandthe 13o¢ greup guetecting Lys of

prof act i ng. Oy SSbriey e irAPHY- TRH £ -Beprid St Y S-S oo
2 o5 B S S PRSP O 55 omapeted i i
48 N R B P LR A b AT aL
Nal - [ Cys- Tyr - %c@ﬁﬁ"{b%rg@s] - Thr - NH2. 25A: pref_erred nmet h(?d of this
R o 5y SA BRI R the imppeditely, Gremnips, ethod
met hod of t he gompRddeat Qlleﬁvfgag; iﬁg??i@gtiﬂe} ?P?%Jﬁmﬁ(AB&)ﬁgﬁ-hﬁ%biﬁ-

somat ost ati n anal og. ns o s us Int

de_scrl ption oﬂ[ztll:(éyﬂmyl._trhgr,nvﬁﬁm Othedl §blRP fakd OB?S 83 "tfli%SH-PﬂBfNal-
aci d": enconpasses any am no acid having its non-stde c%al am no
group protect &ysipcBoeTywi-Tinpdrys-Valn@ys(iAainh ) Thy-2édia blathosmeadniRein a
synt hesi zed according to _nmethods known to one of ordinary skill in
the art, e.g. sobwmt comprisingarsaleohol) and ppitiweily, anespoticesolhsolvent
product, which i, a{tached to the 10 solid support resin, resulting
fromthe couppﬂﬁg e acleavage aigi subatangially taesnplets dtos uyiphd t HeBspaNal-

e O

o e e e Sou BiREAY HetnBabe b ifrnlCAiat el 'BregtiSh fndthoa i where

15 the alcohol is methanol and the polar aprotic solvent is
dimethylformamide.

A preferred method of the immediately foregoing method
comprises simultaneously deprotecting the Acm groups protecting Cys
and cyclizing the resulting deprotected Cys residues of the completed-

20  peptide-product of the formula H-D-B-Nal-Cys(Acm)-Tyr-D-Trp-Lys-
Val-Cys(Acm)-Thr-NH, by reacting H-D-B-Nal-Cys(Acm)-Tyr-D-Trp-
Lys-Val-Cys(Acm)-Thr-NH, with a solution of iodine in an alcohol until
the deprotecting and cyclizing is substantially complete to yield H-D-$-
Nal-[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,.

25 A preferred method of this invention is where the peptide is H-D-
B-Nal-[Cys-Tyr-D-Trp-Lys-Val-Cys]-Tht-NHo.



15 hydrogen of the non-side chain amno group resulting fromthe

debl oci ci ng step, "next-am no-acid": describes any am no acid having
its non-si{g KHkddsRsedm No group protected by Boc or Fnocpcyitfbh/@dbdko
comercially availabl e or can be synthesized according to nethods
known to one of 20 ordinary skill in the Hyt. Since step (c) and step
(f) can be in a repeating cycle wherein the step is carried out nore
than once, each tinme step (c) or step (f) is carried out a

next-am no-aci d can be jndependently selected fromthe group of known
and synt hesi zabl e awibEeieatadimethad afjthe snmediaielyefaragdimganethodjisouhere
prot ected by c or . Emc, respectively; 25 "(X +

1) - next - bl ockgﬁgPGEBfi@dsﬁrSG pstatiganal9®es t he product, which is

Pexct am no- aci d wi ¢ IPCHERBS: CcHtotkdiedodpl B HodHeHos Rot duesedt
(c) and WO 2QQ8LP8e3 2P, g%g/ 000080 11 (d) and steps (f) and (9)

can be in a repeating cyc r'ein additional next-am no-aci ds can
be coupl eds t Wgirbentiing deidy: neﬁ&orﬁh]eﬁe%dﬁgy rahﬁ%péaauﬁavihg RFEHS 5fdle
represent the prpduct. resulting fromeach of the previous Cycle (?f
coupling; 5 "(cKain jninexgrodphrotduted tyuBbedwitich uee cofifferdidles avhRable
product resulting fromthe debl ocking of the Fnoc group fromthe (X +

1) - next bl ockedrctmpbedsypithenized atcondiettednptimidsdenowni to- pno dfairdinary
descri bes the Ptiﬂ%product which is attached to the solid support
resin, after kBl the #tnae..Beerd-28rd has 10 been attached to the

o o ha bl e RS SER sl B
L1, . 3he! finGigarelusy, RLQGS! H 960 AR 158 o R

bl ocki ng gr ouphe a6lEld 3601 e Sd=pepti de-resin-product™:
é%?@lﬂ&e%, Bl BAOTPIRE SR

describes the peptide oduct, ichi1s atta eH to the solid support
resin, wherei ﬁfmdwlobbﬁd-bbgpﬂv”dgpmmf’:t&@cﬁ@e@%@@r@dﬁcﬁt&@l&@'ﬁbm
functionalities have been renpved or deprotected.

the removal or deblocking of the Boc group from the first-coupled-

prodﬁct, e.g., H-L-Thr-resin, where the “H” represents the available
15 hydrogen of the non-side chain amino group resulting from the
deblocking step;
“next-amino-acid”: describes any amino acid having its non-side chain
amino group protected by Boc or Fmoc, which are commercially
available or can be synthesized according to methods known to one of
20  ordinary skill in the art. Since step (c) and step (f) can be in a repeating
cycle wherein the step is carried out more than once, each time step (c)
or step (f) is carried out a next-amino-acid can be independently selected
from the group of known and synthesizable amino acids having its non-
side chain amino group protected by Boc or Fmoc, respectively;
25 (X + I)-next-blocked-coupled-product”: describes the product, which is
attached to the solid support resin, resulting from the coupling of a next-

amino-acid with the nexi-deblocked-coupled-product. Since steps (c) and



Exanpl es of acids that can be used to debl ock Boc are 20
trifluoroacetic acid (TFA), nethane sulfonic acid, and organic

sol uti ons GeYodyqhide HCL. Exanpl es of primary and pegand@idionso
am nes that can be used to debl ock Fnoc are 4-(am nonet hyDpi peri di ne,

pi peridi ne, diethylamne, DBU and tri s(2- Jdni noet hypam ne. 25Exanpl es
of non-nucl eophilic bases that can be used for neutralizing the TFA
salts of the freed am no group (RNH3+CF3C0O0", these salts nust be

§§8§,e Bégggﬁgﬁﬂ%gﬁsﬁgﬁaﬁﬂﬁﬁﬁﬁﬁﬁ{ %lfroﬁﬁ th Selamibsredp addifional
tri et yl ambae (TLATEIORitY SAF B! SRR EoTIAY 8 Hindgbiggked-
used for the apupledrddeypmdmtteae %)fé%@ﬁt ﬁ:[ece]_gfﬁ?%ia %@g gisvi ch of

chl orof orm dichloroethane, 5 dinethylformm etam

t et rahydr of ur dhe previpusayetedfcouplimgt;hyl - 2- pyrrol i di none,
acetonitrile, or a conbi nati on of the above sol vents. Exanpl es of

pepti de codpl i & atent bnextndeblaekedrosupledtpbduct”: describes the product
Car ol deo e lEad. SSPLOPI SO L% oL e Bt Gt
blocked-coupled-product;
“completed-peptide-resin-product”: describes the peptide product, which
is attached to the solid support resin, after the N-terminal amino acid has
10 been aftached to the peptide chain and after the N-terminal amino acid’s
non-side chain amino group has been removed or deblocked but which
still has any of the side chain functionality protecting groups which were
not removed by the reaction to deblock the.N—terminal amino acid’s non-
side chain blocking group; and
15 “deprotected-completed-peptide-resin-product”: describes the peptide
product, which is attached to the solid support resin, wherein any
protecting groups of the amino acids’ side chain functionalities have
been removed or deprotected.

Examples of acids that can be used to deblock Boc are

20 trifluoroacetic acid (TFA), methane sulfonic acid, and organic solutions
containing HCI.

Examples of primary and secondary amines that can be used to
deblock Fmoc are 4-(aminomethyl)piperidine, piperidine, diethylamine,
DBU and tris(2-aminoethyl)amine.

25 Examples of non-nucleophilic bases that can be used for
neutralizing the TFA. salts of the freed amino group (RNH; CF;COO",

these salts must be converted to the “free” amine (NH,) before or during



car bodi i m de. The carboxyl and am no groups that participate in
the formation of the peptide am de bond are called "non-side chain"
car boxyl oweLHosdc2 @M NO group, respectively. On the ot hgeTAE06o0sRY
functional groups of 15 an am no acid which are not involved in
formati on of a peptide am de bond are call2d "side chain”
functionalities. The term "base-stable group” refers to
protecting groups used to protect finctionalities of the am no acids
which (1) are base stable, e.g., cannot be renoved by bases, such as
4- ani noet hyl - FioYPrNgi Aé, theonextyaming acidoer the cauplng wagh hypawonts), are
whi ch are bases. that ar i,cal ed to renove the protecting '
group Frnoc, a 15@?}’()}?@&&5’3%%@5@5 agf tg@ﬂyﬂnamﬁ (REA).
trifluoroacetic acik or. by .ot her. neans, such as . catal ytic . .
hydr ogenat i on. @XWSW&&HLCF%@Xm ntglapﬁa{%‘bea\lﬁeqvi@dﬂlﬁeﬁf@lm aid
in the 25 app | Al - r 3 oxyecar bopyl. an

t but yl oxycar b%ﬁgﬁﬁngetzéggg{)lhgeﬁ%ﬂ%ﬁ\?@%@%ﬁ@gﬁg dﬁg@a Ogrgane,
used to prepaikmeapflfs@samids @ikd t ' 9

as the octapepti dggr_anr eotide(r), t&g?gﬁ as fﬁgﬁ‘%@?%vgﬁﬁ%i’f%ﬁ%lﬁgg&te’
H D- 3- Nal - { Cy d-meth)-ZrnyriolidiMeney atetbhitriR or W @Bmbination of the above
HD ONal-rys-T r-DTrp-Lys-VaI-Q/Sl-ThrNHZ’ is to be synthesized, the
base- st abl e psoeivests.ng groups used to block 5 the side chain
functionalities of _Cys Lys, and Tyr can be_acetam donethyl (Acm,
Boc, and t-butyl, FXapwiesvealy. peptide s conplingr eagdnds - Ay ude substitittad

is meant by a "sonptosfatin” analqQg is a peptide whj,ch exhjbits, . .
bi ol ogi cal acPF‘&if@%} Slar (i .%‘.19% agoni s®F or opp WIB'OPVi.C@.I‘bOCllede,

ant agoni st} ta: t in, | n t.he, f.oraul .

H D- 13- Nallg)[ &é%h%{)ﬁl?%{@ﬁﬁ’%}?% oFefl. Tmﬁﬂﬁxﬂﬁa@*ﬁ-dﬁﬁwﬁw&ﬂmmompﬂ)
conventional thfRRtiwideer am no acid synbols (e.g., Lys) represents a
structural residue of an ami no acid. For exanple, the synbol Lys in
the above fornul a Thpreaskbokyl addhuGiid g@)eﬁ . ;
D-P-Nal represents the amino acid residu gﬁﬁggﬁaﬁlﬁiﬁyﬁfﬁlﬁ%ﬂgﬁ
brackets repr 8yepeptiddiamide Henfhand alledchingsideechsie? ddrbokyl %fodﬂ"@r
two Cys residues of the peptide, indicating that the am no acids of
the peptide wAERRQ grAEPhrepretivelys Q th¢ other hand, any functional groups of

15 an amino acid which are not involved in formation of a peptide amide

bond are called “side chain” fimctionalities.
The term "base-stable group” refers to protecting groups used to
protect functionalities of the amino acids which (1) are base stable, e.g.,
cannot be removed by bases, such as 4-aminoethyl-piperidine,
20 piperidine, or tris-(2-aminoethyl)amine, which are bases that are
typically used to remove the protecting group Fmoc, and (2) can be
removed by an acid, such as trifluoroacetic acid, or by other means, such
as catalytic hydrogenation.
The symbol "Fmoc" and "Boc" are used herein and in the
25 appended claims to mean 9-fluorenyl methoxycarbonyl and t-
butyloxycarbonyl, respectively.

The above-described method can be used to prepare peptides,



One skilled in the art can, based on the description herein, utilize

20 the present invention to its fullest extent. Unl ess defi ned
ot herw se, wa dJoodreddni cal and scientific terns used her eporfiEée dobRo
same neani ng as commonly understood by one of ordinary skill in the

art to which this invention belongs. Al sd3 all publications, patent
applications, patents, and other references nentioned 25 herein are
i ncor porated by reference. A peptide can be nade according to a

met hod of the present invention according to the follown rocedure.
14 A sol preferably somatastatin smalogs, sch aF th%;ﬁotﬁpdml(%o anreotide®,

water is slowy ,added to olytion of 1 _polar. equivalents of a

Boc- AAL ( Bac hé%hleﬂ?h%ﬂkﬁ %Pﬁfmm&ﬁ@@pu@ﬂ-RMiCm*T)@bDrEm@sVab
the C-term nal_ agipo id, dissolved in_an al coho ref erably

et hanol - The G STclr Ry Wkt dHr-fs el icsr byr-Sbalp L +r3(a-Gysh Botn
t enper at ur e, then ,all aof th | cpohol and water,.are renoved, under
reduced pressﬁzfﬁ B¢ nﬂleé}@%pgbﬁjéﬁseﬁ?mgf?epwg?w %@QP%‘FS%OWT&Q?k
Merrifieldcresn, i va ropet pyl at pol yst v ene;

200- 400 msgh,ﬂéﬁl gﬁ%eeﬁ%@or g%?%qql%ﬁﬂ%g 1 %’a/ glsg% and&q can  be
ChenTech, Louigg¥ialdiBlomth /| L 0Ll ;
Strefton, Englag%ﬂda!)[Ih ?g ri nﬁ@bv@? %Bg&’c%ﬁ)? 5&%%@@%%2%&%%%%@ gén}.Fl)‘/red
di chl or onet hafier C9€M) , an al cohol, preferably methanol, and a pol ar
aprotic solvent, preferably dinethylformam de (DWVF). The Boc- AA

cesi um salt powder Whatdis sn¢aretdbiyna a'sdnyatpstatin” agualbg ciss al %@ﬁide which
preferably DWF,_ and the 15 solution is conbined with the above washed
resin. The sl Gxkipilss bielagicalniagtivityt simdar @5-.6%g0nish) edrrappasite (ie.,

500-600 C,  for_ about 0.106 hours, .preferably 85 to 90 hours under
an inert & mo@B s;ﬁ%m%hﬁ iSPP%?H@?F?‘t‘Ehe resinis filtered and

finaily an al conol atidh BEnmta P Ratabu e Derrrtris-Yat Estrler
W th o coar so T carl ot cORFeRtbpiTR | Rto i sSiRls [GELIDM
o of crably. 255 PRER Rou Tl rplile PTSUPEARD AT Br oRaBBly thE St hbol
glrjggnﬁi l[))gg/le, Eggefﬁgrtgglid?ﬁg?ﬁgﬁgfﬁhﬁ%ﬁsﬁﬁ%&w}%%i ns %Ngg)épr? 'CVI ?ﬁe

RCR:M and aljpol symbpi D-BeNablommosents thé apindWEid fasidiie Di2tiphtierhbehed.
-resin.
The brackets represent a disuifide bond attaching the free thiols of the

two Cys residues of the peptide, indicating that the amino acids of the
peptide within the brackets is cyclic.

One skilled in the art can, based on the description herein, utilize

20  the present invention to its fullest extent.

Unless defined otherwise, all technical and scientific terms used
herein have the same meaning as commonly understood by one of
ordinary skill in the art to which this invention belongs. Also, all
publications, patent applications, patents, and other references mentioned

25  herein are incorporated by reference.
A peptide can be made according to a method of the present

invention according to the following procedure.



WD 2008/ 062391PCT/ 1E2007/ 000080 15 The debl ocked AR-resin is
then optionally coupled with any desired nunber of amno acids. If a

subsequent wydohgosashd 1s Fnoc protected on the a-am no gre007/000080
(Frmoc- AR), then the side-chain group nmust either not require

protection (such as Froc-dy, Froc-Al a, Ffbc- 5 Phe or
Frnoc- Threoni ne) or the side chain nust be protected by a group that
Is resistant to renpoval base. A nolar excess of the Fnoc-AR (where x

o Gcornay TR ahTlt BF D8 Gl eb Bl PR Lol
. a < S .

B Xt ur o of B tidet 6 3 E i P e BhMAIETHs o & Boe-AA!

. d with . i - R- i n.

Coupti ng. can §oecRemCOlifRt, Toirhied ChY, FIREASHAT doiflsBondl fo the C-

Froc- ARAAL- r esérning] taeinor Adide di@BhrdMr Bn%ol?&d ?Q&Taﬂﬁld){lr%gﬂﬁlﬁﬁ)lmg

a solution of a base in an organic solvent such as pi per

to 15 yiel i Arésulitgrmixtore Thestitdct At abou 1i Bolhen réomsS RfnpératureMand
and then several tines with both an al cohol, such as MeOH, "and DCM

The AK- AR-resithen @lk phidhel adecholf and avater a8e memoved widdr Rducet hpressure
times, preferabl

LS, Dr et el ol o, GUoUL Rl il s cch b Leop o (i
%y P CMIRARE S T
tgﬁ f(ﬁgpg_ed ft(r)]%oe gepr((ﬁ;i[ ecfe?i'3A§Elr e ’s?ﬁ@?aggﬁﬁwtﬁe%g‘g% g{jgl@@ygﬁe,

ayi K@i’c@élgy OBTIHRer LA atdifesS (ﬁﬁnﬁ%a%/ 1 t&@%gaﬁgﬁy%@ged

either not require 25 protéction (such a% Boc

or Boc- Thr eoniwit) archloeinsiett wieent, rpisifeldblpr dchldrothditade Q(SEQ‘RQ,hﬁﬁ

is resistant to renoval by both acid ‘and base such as Boc- Cys(S-Acn).

A Boc-Ag if seleebobdpréeferably methanol, and a polar aprotic solvent, preferably
dimethylformamide (DMF). The Boc-AA' cesium salt powder is

dissolved in a dry polar aprotic solvent, preferably DMF, and the

=3
oy

15 solution is combined with the above washed resin. The slurry is gently
mixed at about 45°-65° C, preferably 50°-60° C, for about 48 to 106
hours, preferably 85 to 90 hours under an inert atmosphere such as
nitrogen. The resin is filtered and rinsed well with a polar aprotic
solvent, preferably DMF, water, and finally an alcohol, such as MeOH.

20 The Boc-AA'-resin is dried under reduced pressure,

The Boc-AA'resin is added to a glass reactor with a coarse
sintered glass filter bottom. The resin is rinsed with a chlorinated
solvent, such as DCM, deblocked with an organic acid, preferably 25%
TFA/DCM, rinsed briefly with a chlorinated solvent, such as DCM, and

25 an alcohol, such as MeOH, is neutralized with an organic base,
preferably triethylamine in DCM, and rinsed again with DCM and a
polar aprotic solvent, such as DMF, to yield the deblocked AA'-resin.



WD 2008/ 062391PCT/ 1 E20071000080 16 coupled with the sane reagents and
solvents as the Fnoc ani no aci ds descri bed herei nabove and can be

checked f o{yrRbdehig conpl etion by the Kaiser ninhydri npapidya600dd3s
Boc- Ag- Ag-resin is then debl ocked with a solution of an acid in an
organi ¢ solvent such as TEA in DCMto 5 yjgl d CF3CO" Er AAx- AAl-resin.
This resin is then rinsed with chlorinated sol vents, such as DCM and
al cohol, such as MeOH, several tinmes and neutralized with a

non- nucl eophil i c base, such as triethylam ne, in DCM and then rinsed
several times nore The Wchladitedr iAnAl-eesinolsvéiin miticnatly Bebledo witie ! hy
Ag- AAl-resin. The resin is 10 then ready for further coupling with
either a Boc olesigdrmpabsr fcamino adids Htadsubseduentr ahddoatzideis Fmoc
Dependi ng on the desjred_ peptide sequence and th type of a- amino

bl ocked ami no REelested o8 theraamamorgmwspdimeetAa ™, thso dhe sidechein, gt
appropriate conbination of the foregojng, coupling 15 procedures are
execut ed unti TGS eo#hq{dmié'ie&ul@ Pré’Eﬁﬂtmd(SiuﬁﬁtﬁﬁeF@@éit@%bé?mp@M: Fingec-

base used to U gh REETRRGIHBRY B e SR, e o Tor Blgteried s gsroup
uoeS o o0l catab i B8R 5L Ml X BB g AR
Once this occiisher@lyt i8fthehSeqiRRIHARbABN & Ulifio AcRMiA%he peptide,
counted from the C-terminal) is coupled with the deblocked AA'-resin
using a peptide coupling reagent such as diisopropylcarbodiimide (DIC)
10  in a mixture of DCM/DMF for about 60 minutes. The coupled resin is
rinsed with DMF, alcohol and DCM to yield Fraoc-AA*-AA-resin. The
coupling can be checked by Kaiser ninhydrin method. The Fmoc-AA*-
AA'resin is then rinsed once with DMF and then deblocked with a
solution of a base in an organic solvent such as piperidine in DMF to
15 yield AA®AA'-resin. The AA*AA resin is then rinsed with DMF and
then several times with both an alcohol, such as MeOH, and DCM. The
AA*-AA’-resin is rinsed once for about 3 minutes with DMF, three
times, preferably for about 2 minutes each with isopropanol (IPA), and
three times, preferably for about 2 minutes each with DCM. The resin is
20  then ready for further coupling with either an Fmoc protected amino acid
as described above, or a Boc amino acid as described below.

Similarly, if any subsequent amino acid which is to be coupled to
the deprotected AA'-resin is chosen with Boc protection on the a-amino
group (Boc-AAY), then the side-chain group also must either not require

25  protection (such as Boc-Gly, Boc-Ala, Boc-Phe or Boc-Threonine) or the
side chain must be protected by a group that is resistant to removal by
both acid and base such as Boc-Cys(S-Acm). A Boc-AA*, if selected, is



bl ocki ng groups chosen nust be conpatible with the side group
protection chosen for that position until the N-term nal am no acid.

That is, t{g Rbse2ehain protecting groups nust be stabl geagdoisdoodshe
debl oci ci ng agent used to debl ock the subsequent a-am no bl ocki ng
group. For the 25 N-terminal amino acid, & ther a Boo or an Fnoc can
be used as the a- am no bl ocki ng group si nce the debl ocking of the
N-term nal am no acid can sinultaneously deprotect certain of the

n the synthesis

protected side ch thout 17 an adverse_affect

sthr at egyI oI fj é’uﬁz‘ﬁfl"ﬂg‘ %éﬁ’%mf_ t?@g\eg?st I f&lﬁeﬁﬁs ﬁggg§ Eﬁﬁlr?g fﬂr élle MY geils
The. e [ | |

mist then be A8seupEE AT P e B chﬁg% Fyrlineccari liqt@xsby
protect |9 or ek age AATUAR ALARL ThaBBUIARE AR ML TR BlaRa
or gani ¢ sol veryith ausdtuiien BFAY ébl@%(l anTerggaﬁﬁB‘éSIMY ﬁﬁ%‘&ssfﬁk'lﬁ DCM to

protecting groups and cc-ami no bl ocking group of term nal

acid, if appl iyield eCFiGO pEPAAALSkesinS Thiatedin ish tﬁ@norrﬂ?s%dc w1th
base, such as 10 piperidine in DM. O the acid stable groups can be
left on for r&hinanated SDh@mulﬂlehl&mDWeand@cmﬁoh bectpapVidOIRseveral
anmoni a or an .am ne bas The deprot ected peptide-resin is then

rinsed with atdhfor AR te’éeuifﬁk?@ , vathc haasnoemucleophilic albaseo! susucias
T5The. pept i de el #F FIERR ot oha iEStd oS orar ke o6, avithoa
chlorinated solvent, such as DCM, to yield AA*AA'-resin. The resin is
10 then ready for further coupling with either a Boc or an Fmoc protected

amino acid as described above. '

Depending on the desired peptide sequence and the type of o-
amino blocked amino acid used, whether Fmoc protected or Boc
protected, the appropriate combination of the foregoing coupling

15  procedures are executed until an amino acid is required in tI:;e sequence
with a side chain having a protecting group which can be removed by
either the base used to deblock the Fmoc on the a-amino group or by the
acid used to deblock the Boc on the c-amino group. Such a protected
amino acid may be N-o-Boc-N’-g-Fmoc-Lysine or N-o.-Fmoc-N’-g-Boc-

20  Lysine. Once this occurs, all of the subsequent amino acids’ a~amino
blocking groups chosen must be compatible with the side group
protection chosen for that position until the N-terminal amino acid. That
is, the side chain protecting groups must be stable against the deblocking
agent used to deblock the subsequent a-amino blocking group. For the

25 N-terminal amino acid, either a Boc or an Fmoc can be used as the o-
amino blocking group since the deblocking of the N-terminal amino acid

can simultaneously deprotect certain of the protected side chains without



to an am de by suspending the peptide-resin in 3:1 MeOH DVMF. The
suspension is cooled to about <10 C under nitrogen, and anhydrous
ammoni a gagg mosaetdsd bel ow the sol vent surface until thecsetdbidatoshsS
saturated, while the tenperature is naintained at bel ow about 10 C
The 20 slurry is gently mixed for about 247 hours while allow ng the
tenperature to increase to about 20 C. The reaction is checked for
conpl etion by nonitoring the di sappearance of the methyl ester

i nt ermedi ate by HPLC und appropriate condit | ons depend| ng on the
peptide. The ridka@dverse; %Ffé%topa eaﬁaltﬁﬁ? pﬁlge ihecause Mo

as needed, unt'l t he area he hy ester |s | ess than 10% of
the area of t EPPEHOF?P thué?&ﬂiﬁgh the HPLC. The slurry is

cool ed to about |esgd Qgﬁlﬁ&ggt%e%l%?”&ﬂéf@gvﬁﬁcﬁ% S N A ¥ rdsin,

al l ow t he peptlde to pr
must then be deprotected and deblocked. To remove any base stable

5 protecting groups and ¢-amino blocking group of the N-terminal amino
acid, if applicable, the peptide-resin is treated with an acid in an organic
solvent, such as TFA in DCM. To remove any acid stable protecting
groups and o-amino blocking group of the N-terminal amino acid, if
applicable, the peptide-resin is treated with an organic base, such as

10  piperidine in DMF. Or the acid stable groups can be left on for removal
in the subsequent cleavage of the peptide by ammonia or an amine base.
The deprotected peptide-resin is then rinsed with a chlorinated solvent,
such as DCM, and an aicohol, such as MeOH, and is dried to constant
weight under reduced pressure.

15 The peptide is cleaved from the resin and the C-terminal converted
to an amide by suspending the peptide-resin in 3:1 MeOH/DMEF. The
suspension is cooled to about <10° C under nitrogen, and anhydrous
ammonia gas is added below the solvent surface until the solution is
saturated, while the temperature is maintained at below about 10° C. The

20  slurry is gently mixed for about 24 hours while allowing the temperature
to increase to about 20° C. The reaction is checked for completion by
monitoring the disappearance of the methyl ester intermediate by HPLC
under appropriate conditions depending on the peptide. The reaction is
cooled, and more anhydrous ammonia is added, as needed, until the area

25  of the methyl ester is less than 10% of the area of the desired product
peak on the HPLC. The slurry is cooled to about less than 10° C, and

mixing is continued overnight to allow the peptide to precipitate. The



precipitate and resin are filtered and rinsed with cold MeOH. The
precipitate and resin are dried under reduced pressure, and the
product i swexdoigigbpd fromthe resin with aqueous aceti cpaginthooddood@o
pepti de contains protected Cys residues within its sequence, 5 the
thi ol groups of the Cys can be deprotecte® and cyclized according to
the foll ow ng procedure. The peptide having Acm protected Cys groups

I s dissolved in agueous acetic acid under nitrogen atnosphere. The
solution is stirred rapidly, and a solution of iodine_ in alcohol is
added in one (yecimiate sy eee i iltenedr aad Hinsed ewithd cold AEOH.oThe
conpletion of 10 deprotectiaon and, t hen quenched by titration with a |,
506 Sodi um t hi JEEPIRIELS B AERBATE Sl R S BlesSTER,, anhthedaduct is

. ! St . : D D ki " h
2 0.1 armony urrited oBh RS HAr SRR RS, Goshi ted on CB

. o umees tonrtr aret L pesa e
Pyophi i zed to gi va fpbeide 2OnBAAS Hhiftlid ROt witBl 1 ssqeppe
Invention 5  thdhBidl Prbaps BY e @R Gl Be BEPNItEGLdtdnd E¥dIidddRoRding to

met hod of the present invention and is not"to be constTued as
limting the shedelibiwnggrocédurtxdieleptide having Acm-protected Cys groups
|'ja-D-13-Nal - Kys-Tyr-D- Trp-Lys-Val - Cysl-Thr-NL12 25 AS)

Boc- L- Thr - Resiis dissolvadsil wquenusfactiss agidamndet mitroigem atmosphere iThe

2.5 mM of water was slowy_added to sol ution of (3.48 gans of .
Boc- L- Thr eoni selutien 1s stlrr)éd rapidly, ancijl a solution of iodine in alcohol is added in

one portion. The mixture is stirred and tested by HPLC for completion of

10 deprotection and then quenched by ftitration with a 2% sodium
thiosulfate solution to a colorless end-point. The crude mixture is
purified by preparative chromatography on C8 packing with a 0.1
ammonium acetate/acetonitrile gradient buffer, desalted on C8 packing
with a 0.25N acetic acid/acetonitrile gradient, and lyophilized to give the

15  desired peptide.

Mode for Carrving Qut the Invention

The following example is provided to illustrate a method of the
present invention and is not to be construed as limiting the scope thereof.

20
Example 1

H,-D-B-Nal-[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,

25 A) Boc-L-Thr-Resin
A. solution of 2.58 grams of cesium carbonate in 2.5 ml of water

was slowly added to a solution of 3.48 grams of Boc-L-Threonine



(Bachem California, Torrance, CA) dissolved in 7 m of nmethanol. The
resulting mxture was stirred for about 1 hour at roomtenperature,

and t hen alo @ied/dsanel and water were renoved under redupegmesRbist
yielding a dry powder of cesiumsalt of Boc-L-Threonine. 10 grans of

5 Merrifield resin (chloromethyl ated pol yi& yrene; 200-400 nesh,
chl oride incorporation of 1.3 neq/gram Advanced CheniTech,
Loui sville, Kentucky) was rinsed wth dichl oronethane (DCM, nethanol

L0200 A EATRRAE 8ok ol HoF S5 enl e ci
s SRR RGP Bt LA ALt Sl
W th DV, do anct B CReHan] Wnd Sufte et e A, I0ReE R prossire
was dried Und%ﬁelﬂ‘ﬁggoﬁe%ig»p?@ﬁ@éf %f&iesﬁﬁﬂ%hl%bﬂ]%—qq%eﬂﬂme. 10 grams of

i ncor poration = 0. 5 neqg/gram of dry resin).

H- D- 13- Nal 5Cy dlamifiieltlyresin Tciplorymettnilatedsidlyniyrdie;Re60-400. Meghnehiokide

Boc- Threonine resin fromstep A was added to a 50 20 nl gl ass reactor

with a coar sein¢ompergdonyl ofs 1f3 | meq/pumonddvanedd sChemTech, 7Rouisville,
i 5 mnutes each with

0 {2 o, Kefolkh et lintontis il oslanl
mnutes with B8 Bhe hptotmanife SENGD) (2 T0 el ‘TifcBos Tortheponine
r1 et yl am neF Loy oa e aSRthiad T 6 f &R sand fhy sqution
wi th DCM 18nd washgethianed with aROUbove r@g&éﬁeﬂs rdihn e QW%S Lg%ﬂ%ly

The debl ocked resin was coupled with 1 grans (4.35 nmo

of Fmoc- L- Cysiixed( At Mbduas0%60°CAoraaboaB 33 to( 903Rotih@de? - Biten
di i sopropyl carbodiimde (DIC) in 14 nil of 2:1 DCM DWF for about 1
hour. The couplmedsphesen redimses fnkteredfand rbsed wallnwitht DM, déidhized
DMF (20 m), three ti for _about 2 mnputes with isopropanol (1 PA)
and three ti nﬁ‘éat?%raféggfﬂalbf Meltes The Beselhreming )resimavasodiied ignder

was checked b ai ser _ni nhydri t The ,coupl ed. resi S
then rinsed oﬁ%@ﬁﬂrﬁwr ﬁﬁ@ﬁg“ﬁ @2& EEREs9NIRg AncOrporation & @Fg?io-w
pi peridin in]]g\@ l.acked coupled 10 resin was then rinsed
w th DM F?%nd Se glf%ﬁ%tiﬁﬁgsr%\%\ﬁﬁh both MeOH and DCM The coupl ed resin
was rinsed once for about 3 mnutes with DMF (20 m), three tinmes for
about 2 mnutes with isopropanol (1PA)(20 m ), and three tinmes for

oL T B, ST N Ry DLV LT

Resin

2.0 grams of Boc-Threonine resin from step A was added to a 50

20 ml glass reactor with a coarse sintered glass filter bottom (batch scale =

1.74 mmole). The resin was rinsed two times for about 5 minutes each

with DCM (20 ml), deblocked with 25% TFA/DCM (30 ml) once for

about 2 minutes and once for about 25 minutes, rinsed three times for

about 2 minutes with DCM (20 ml), isopropanol (IPA) (20 mi), and

25 DCM (20 ml), neutralized two times for about 5 minutes with 10%

triethylamine/DCM (20 ml), rinsed three times for about 2 minutes with

DCM, and rinsed once for about 5 minutes with DMF (20 ml).



15Each of the follow ng protected am no acids were coupled with the
rinsed resin using DIC in DVF/ DCM and debl ocked in the foll ow ng
order as degscfwdhedssabove: Fnoc-L-Valine, Fnoc-L-Lysine(BOeXE2007/000080
FrmocD- Trypt ophan, Fnoc-L-Tyrosi ne(0-t-Bu), and Fnoc-L- Cystei ne(Acm
(all from Sachem California), Boc-D 2-Naph®hyl al ani ne (Synthetech, 20

Al bany, OR).

The conpl et ed peptide chain was debl ocked and

deprotected twice with 75:20:5 DCM TFA/ ani sole (30 nl) for about 2
m nut es and about 25 ninutes, rinsed three ﬁl nes for about 2 m nutes

each with DOM (20 Thy debibeckerbresin wasrep

Ai8 gramé (33 muele; ged

times for about 5 25 mnutes with 10%triethy (2 an
rinsed three t g of fEmOQMYSZCWﬁﬁ@%OQ (Beche @@&%& 51%\%%!43 (ﬂé(%l—*’"@‘gl
e Conee or 2 4550 higepion BparbodHEede RS 514 B oSS DRI for

grans (103% of 2

H-D-13- Nal - q/S:«.ﬂgo %n? ho\ﬁr DI‘E coﬁﬁe&/ %!3519’\%@ ?{Hseahéﬁé\cﬂ%gr about 3 minutes

5

10

15

20

25

with DMF (20 ml), three times for about 2 minutes with isopropanol
(TPA), and three times for about 2 minutes with DCM (20 ml). The
coupling was checked by Kaiser ninhydrin method.

The coupled resin was then rinsed once with DMF and then
deblocked with a solution of piperidine in DMF. The deblocked coupled
resin was then rinsed with DMF and several times with both MeOH and
DCM. The coupled resin was rinsed once for about 3 minutes with DMF
(20 ml), three times for about 2 mimutes with isopropanol (IPA)20 ml),
and three times for about 2 minutes each with DCM (20 ml). The
coupling was checked by Kaiser ninhydrin method.

Each of the following protected amino acids were coupled with the
rinsed resin using DIC in DMF/DCM and deblocked in the following
order as described above: Fmoc-L-Valine, Fmoc-L-Lysine(Boc), Fmoc-
D-Tryptophan, Fmoc-L-Tyrosine(O-t-Bu), and Fmoc-L-Cysteine(Acm)
(all from Bachem California), Boc-D-2-Naphthylalanine (Synthetech,
Albany, OR).

The completed peptide chain was deblocked and deprotected twice
with 75:20:5 DCM/TFA/anisole (30 mi) for about 2 minutes and about
25 minutes, rinsed three times for about 2 minutes each with DCM (20
ml), IPA (10 ml), and DCM (20 ml), neutralized two times for about 5
minutes with 10% triethylamine/DCM (20 ml), and rinsed three times for
about 2 minutes with DCM (20 ml) and MeOH (20 ml). The resin was
dried under reduced pressure. Dry weight = 3.91 grams (103% of



2.93 grans of the peptide |oaded resin fromstep B (1.3 nmmoles 5 eq.)
was suspended in 50 mM of 3:1 MeOH DWMF. The suspension was cooled to
about <10 gHdeés28H1t rogen, and anhydrous ammoni a gas wagsThheheeoso
until saturated while the tenperature was naintai ned at bel ow about

10 C. The slurry was gently m xed for abowl 24 hours while allow ng
the tenperature to increase to about 20 C**The reaction was 10
checked for conpletion by nonitoring the di sappearance of the nethyl
ester internmediate by HPLC (Rt. - 14 minutes for nethyl ester vs. Rt.
-9.3 mnutes f ed}g}de product on VYDACO, 5p, 100 A, Cl18 with 26%
CH3CN/ 0. 1% TFA Tsocfatic, 1 mi/mn, 220 nn). The reacti on was cool ed,
and nore anhydrous ammoni a was added until the area of the 15 nethyl
ester was | ess than 10% the area of the product peak on the HPLC. The
slurry was cool(jyd H—D@Nal%@aﬁ&(hﬁﬂ[)-’l?r@)n'ﬁfﬁl SXV%%WMH}WNHZ
overnight to all'ow the peptide to precipitate. The precipitate and
resin were filtere@.Sh¢ramesefithe pbpfide tbaddd eedid filbHstephB (1.3 mmoles
precipitate and resin were dried under reduced pressure, and the
product 20 haseextwassedpéndad ithd0rediof hult MEOM/BMETheasispensiani was

(3 x 30 M portions). HPLC angl ysis showed 870 ng (0. 70 nmol es) of
the title prod@eeledriosahautislQ o Urklgr piEogers gnd anhydrens pEBBeRA gas was

%58 Cgéygée% RbbBler it RENERRR While i Tombietiee S ecRigued A Salow
at mospher o Tne? 88 307G TEE" SR o7 el il Tor VL foyes gyle

of D 2008/ 06234 E300HLARARSR, FRctcth B abibuf 20T T RN G

nol es) was adde one portion. Thé mXture was _ or a
15 m nut esj@ndchadidIsnenag diod b&rlﬁbhﬁﬂriﬂgtﬂheadﬁ%%ﬁéﬁhﬂ& of the methyl
thiosul fate solution to a colorless end-point (-2 ). The m xture

was cool ed to estemihiempedaiterty BRLCi(Riered4 mbautes Fo£ ndethiyk estee W R(.
purified by preparative chromatography on C8 packing (YMC, Inc.,

W | mi ngt on, NG9\ mtinates.for amideiprodactesm ey BAAE@,isyr 1 0@ Ayr@i8 evith 26%
buffer, desalted on YMC C8Ppacki ng with a 0.25N acetic .

aci d/ acet oni t r CEBCINAR1 EntlF Anksoriasihi | imbming 20, engk0 Fe okactien was
desired peptide at 99%.purity. 1 From t he above descr.i ption,

one skilled i nC@ﬁsdaﬁpdc@Hr%mar%mwatwas sllerl, waiil the atea of the
characteristicg of +the present ipgvention,,and w thout departing fro
the spiri jtf%ndmse@%leeftﬁgr‘gﬁﬁ ?e%aﬂlqpatklp ﬁ?,&h?ﬂ&%‘?éﬁb%yrgﬁﬂ"t pegl( on %e
modi fi cations PfPIE(.I?eThQVs% Wad Roaflah éﬁo&tciegsa{ﬁa%ufo&ﬁ‘fsand mixing was

continued overnight to allow ‘the peptide to precipitate. The precipitate
and resin were filtered and rinsed with 15 ml of cold MeOH. The

precipitate and resin were dried under reduced pressure, and the product
20  was extracted from the resin with 50% aqueous acetic acid (3 x 30 ml

portions). HPLC analysis showed 870 mg (0.70 mmoles) of the title

product present in the mixture (96% purity on Isocratic HPLC system).

D) H-D-3-Nal-[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH;
25 500 mg (0.40 mmoles) of the peptide from step C was dissolved in
300 ml of 4% acetic acid and heated to about 55° C under nitrogen

atmosphere. The solution was stirred rapidly, and a 2% w/v solution of



15 and conditions. Thus, other enbodinents are also within the
claims. 20 23 Clains 1. A nethod for preparing a peptide of the
formul a H Rolidedisbash Cys- Tyr - D-Trp- 5SLys- Val - Cys] - Thr - NHEcTA¥»6 7100080
said nethod conprises the steps of: (a) attaching a first am no
acid to a solid support resin through an 238t er bond to forma
first-coupl ed-product, which conprises (i) reacting an aqueous

sol ution of cesiumcarbonate with an al cohol solution of the first

: S for . an B 2. . v (i

R A A R O

e it Ik EERRRLEA 2 ol 15 mlys Spil Thof qushobed Byutitration
duct; wh i o/l : ] i i -L-Th di

Phe et e o it 3% i MBs AR G167 BIch Rk RS S-2 3.

i's a chloronet frpeaf@@nme! Was Hg_%%&f(ﬁ})?]@%jo%in temperature, 6%1(()1 flﬂéré%lebh% Kil8e

the Boc fromthe first-couple uct wt a orma

first-15debf ockagtneuplasdpmrifiddchy preparativel %hr&ﬁéid@?@jﬁﬁ%(ﬁ?‘r@ | Sfking
i C

next-am no-acid to the first-debl ocked-coupl ed-product,

conpri ses reac{YMCt hec. n¥ilmimgton; MNCHwidt # 0t hammonium acetate/acetonitrile
first-debl ocked-cqupl ed-product in an organic solvent conprising a
pept i de coupl i Sipdielgduliery desalted orex oEBegacking sdth cd 25N acetic
wherei n the next.-am no-.acjd has a non-side_chain am no group bl ocked
by Boc 20. and ?‘Fld?ar?’@t% i-ea@iazléﬁrﬁcﬁﬁg H¥ephitized torgive 35Gme phihe desired

functionaliti eﬁ?‘@}&?@ g@& s']gﬁ chain functionalities do not require
31 Je cﬁ’a]:)

protection or ‘fyUncti onalities have protecting groups
that are simble to acid and base reagents used to debl ock Boc and

Fmoc, respectivelyigrom the above description, one skilled in the art can easily
| ascertain the essential characteristics of the present invention, and
without departing from the spirit and scope thereof, can make various
changes and modifications of the invention to adapt it to various uses

15 and conditions. Thus, other embodiments are also within the claims.

20

25



(d) debl ocking the Boc fromthe next-bl ocked-coupl ed- product which
conprises 25reacting the next-bl ocked-coupl ed-product with a an acid
to yield a next-debl ocked-coupl ed- product; (e) optionally
repeating steps (c) and (d), each cycle formng an (X +

1) - next debl ocked- coupl ed- pr oduct where % i s the nunber of desired
cycle repetitions; 24 (f) coupling a next-am no-acid to the
first-debl ocked-coupl ed- product from (b), or optionally to the (X +
1) - next - déidimsked- coupl ed- product from (e), which conprises reacting
the next-am no-acid with said first-debl ocked-coupl ed- product or said
(X + 1) -nextdebl ocked- coupl ed- product in an organi c sol vent
conprising a pépti dé noabqd fqn@remaaggeatpapbdéoif berformula H-D-B-Nal-[Cys-Tyr-D-Trp-

t-b d- - d th d h
ot o1 tie” EREVARH RS0 el R DR R T s 1t e
next - am no- aci{@ ditashioge ficat aminceacd thea sdlai supperhasindhzaiugh Bessmhén‘md todorm
side chai g ﬁr’épacfdp[ga?rb L]c?swagh trr%d’r@géj GreBLH egﬂl LBl tsgﬁl q)? cesium

chain function ave prote ou S that a e s o base
reagents ogeanate Mdbmnoﬁuomhﬁdutlonoqube ﬂ@bamm aelfl torfernramesiumosalt ¢idhe first

next - bl OCléﬁﬂwo%{pl(ﬂ%b%rﬂ%ﬁtso%htqrbe%%lﬂ SASof R filst nglnb%ld (iii) reactmg the

next - bl ocked- cou ct wth aﬂfprl mary or secondary am ne
yi el d1@ nelid %‘BB‘P"&@%W‘EUU%P%H%WH dhe f'rStam'"O acid '“?HW R?HﬁrlaBWélF P?“’e"t to

repeati ngf&ﬁqwﬁst(cfo)_]p@ﬂgrddg};h each cycl e forming an (X +
1) - next debl ock d- co% roducé< re F s the desired Q
Wit 'i“? €t [oT

of
cycle repetit "9AE" QrespININgAQite G erfTH'?-?[ BENG 2R
i s coupl ed andf thelpkpidecdnd the solid Sup()bl)t resstruip lai dh@pr@methlldted polpstireasiasn;

idto th 1 | ed- Wi : ' )
?glac t] (r)lg t ﬁe( ﬁb; éire%qio nlgxé éhrﬁeﬁ%g E{'CI Cdi[h %ﬁ-c?ﬁpelé){-&%ﬂﬁ& wu%ér? gcrﬁqg%ljn{s & irst-
1) - nexd - dd&blockeddoupigd-pdpetoduct i n an organic sol vent conprising a

tid i t | -
her oi n the N LR ROy ool A SARLEE e B Il e Pl
bl ocked byhBbgomprigegpeacting the ne"t'i'PWO%HI%@HF%@SFWI(&BW-Q@UWO WGh i ifpan

fromthe 6@5%64&/%%&%@?{190@%&&@@ Qb@;glmgtreag@m ah fgmrhesmo&lee@cadua@d-
t he conpl et'ed- bl ocked- coupl ed- pr oduct ?Fld in the c

Boc, or aPreed. WHerteWethEdBeét'?fﬁ@e actdd1qrsoaf\ fPR-side chain amino group l?locked by Boc
COFYD| 26 edame pithel aextediifo-pdio te€ lone or more side ch(aiﬁ) fuhétionalfies el the side chain

functi Ona}u‘ngtﬁo%sallt%l:seddo Iﬁgtsr%rc]qblrg %r&tgc ion r’rp(ljg e Qneap ¢ Il.(ljn%tlorn%ﬂles r?all’v%dgr%{ecting
groups that are stable to acid and base reagents used to deblock Boc and Fmoc,
respectively;
{d) deblocking the Boc from the nexi-blocked-coupled-preduct which comprises
25 reacting the next-blocked-coupled-product with a an acid to yield a next-deblocked-coupled-
product;
(e) optionally repeating steps (¢) and (d), each cycle forming an (X + 1)-next-
deblocked-coupled-product where X is the number of desired cycle repetitions;



25 then optionally deprotecting the side-chain functionalities of the
conpl et ed- pepti de-resi nproduct, which conprises reacting the

conpl et ed- pepti de-resin-product with the appropriate deprotecting
reagents to forma deprotected-conpl et ed-peptide-resin-product; and
25 (1) cleaving the peptide fromM4he solid support resin of

the conpl eted e-resi produc
depr ot ect ed- coﬁgg iag p?eB‘f FEEY %?%}%edﬁré d‘%%“yke%f?a”‘%' eprﬁglﬂﬁt figan (b). or
whi ch conpplicety abe (X nd)-héa-deblopkeet@dpipeptadiet fres (#); \pmohdum:rhpmes trémting

d tect ed-c | et ed tid d

cebr ot ect G, SRS URRP A S B A R B, 5Bl T e

the resi ndelﬁo@mb&bawiéd-atddyctcoraploegamc solvent copprisingle geptivet cosplingsreagont to

and (03 age,can ekt%i?ag& oSl J%i Pﬂs'agctagvha{g ot 148 A3 HAbicChad Bhon on-side. chain
or

firstdebl ocked- cou mul a hr-resin er
t he fol | oaning @rwmbloa!cﬁddky Bmec,queyilestthahif theenaxt-g@inocgcid has one or more Slde

Egg t %?ﬁﬁ?ﬁn&h%ﬂﬁﬂ&&tﬁ%@&e eI:: tﬁ@@hérn Eﬁ)@ﬁcﬁ%ﬁ%es do" e rddudE Brotection or the side
H Cys(Ac rrfba?"}'rf(‘r@?ﬂ?ﬂﬁﬂ?ﬁ bHaye FP-T OtEQIE‘QsQFB%% ﬂ\?aarwéq%ﬁs -bpge -reaagnis used to
2. A net haebigskaahsh; ng to claim1l, V\,herel n the ammonia, primry am ne

or secondary a ne of vent conpr. si cohal ,
and OE)Q i onal | y! éiﬁb%fﬁ'f'm |'§9 EB%’& emx?'blocfg d-coupled- proélgt w |cﬁEL‘t ISEs
accor di ngréa@tlm_!j tienmeki- bWﬁleafdatdmpteﬁemoc(ucb withirst pémarg corpeecsedtary haniret ®pgeidfa

(i) preci the cl ave eptide fromthe solvent; (H filtering
the soli dH gSQP H]e (’?ﬁtg preci pitated peptide; and (H)

extracting the hpemlormwylmpmmgcstep$db @hil dg), t @rchsaickt é)rmlme @Iem(i*dé)-next-
4. A met hg @&% gfﬂ%}&%d@&%h@@xg{thgh nqum% r%&l% Bpdiifiéhsl hﬁtﬂr}ehnéaxt

am no aci cesiums hr-resin as
firstiZou iéﬁﬁmm ofthel DGPtIQBTqu@!ﬁerFi §ebfﬁ@k9d
first-debl ockegy Gopi g% mé}ﬁlmaﬁ amit el TR0 RLEOE-HEmSckea-cel@édbrbduct,

wherein the aci'd used to debl ock the Boc
which comprises reacting the N-terminal amino acid with the (X + 1)-next-deblocked-

coupled-product in an organic solvent comprising a peptide coupling reagent to form a
completed-blocked-coupled-product, wherein the N-terminal-aminc-acid has a non-side
20  chain amino group blocked by Boc or Fmog;

(j} deblocking the Boc or Fmoc group from the completed-blocked-coupied-product,
which comprises reacting the completed-blocked-coupled-product with an acid in the case
of Boc, or a base in the case Fmoc, to form a completed-peptide-resin-product;

(k) if side-chain functionalities are present on the completed-peptide-resin-product

25 then optionally deprotecting the side-chain functionalities of the completed-peptide-resin-
product, which comprises reacting the completed-peptide-resin-product with the appropriate

deprotecting reagents to form a deprotected-completed-peptide-resin-preduct; and



group in step wis TFA 6. A nethod according to claimb5,
wherein the organic solvent is nethylene chloride, chloroform or
di met hyl f ormam de and the peptide coupling reagent is

30di i sopropyl carbodi i m de, dicycl ohexyl car bodi i m de, or

N-et hyl - N - (3-di met hyl - ani nopropyl ) car®odi i ni de.

o accor ot L0, QL5 BRI S

accor di ngptadustt ep the Jeprotettmdrompleted-peptide-resin- product to vield the peptide, which

35Boc- D- pC&ans(@éS%éE%g Tﬁ% (:gmgre%@paalaliq idd- Féslrypﬁg)m?) r t&% %&t’bﬁ%-cgﬂékfe%-

sin. ccor gtocalm
si mul t aneca@tldy-r@l%mpwnptnylth renrBega.g R oRljnasy @@ummg’)rm PepgiIdant ﬁ@m@ wntig jhe

group @rOEI%S\Pdg‘égaf-t'—Hérpe?ﬂE’e e tl@@sﬂﬁ@%s@n%@%hﬂ%té—ys of
Boc- D- p- Nal - -t -Bu) - Val - Cys( Ac

Thr
5resin accor di ﬁ@vpgd g‘[agﬁtegsj (f} gpd [Obp1g q_aﬁ'@d out six |mes after'the fornr'lr%tlon of the first-

CNgIrrplQ/et ?id@lﬂ@élded%oﬁﬁ&i Brdﬂ[léldﬂ%e frmbtiae4-L ampdsgh Whédeid-the following amino acids
- S C

ot hot ac 801 RGO o e e & PO G Ao G A LHeBgEh E Mg DT

H- D- p- Fmoc-L-Tyr(O-t-Bu) and Fmoc-L-Cys-(Acm) to form H-Cys(Acm)-Tyr(O-t-Bu)-D-Trp-
10  Lys(Boc)-Val-Cys{(Acm)-Thr-resin.

2. A method according to claim 1, wherein the ammonia, primary amine or
secondary amine of step (l) is in a solvent comprising an alcohol, and optionally, an aprotic

polar solvent.

15
3. A method according to claim 1, wherein step (1) further comprises the steps
of (i) precipitating the cleaved peptide from the solvent; (ii) filtering the solid support resin
and the precipitated peptide; and (iii) extracting the peptide in an acid solution to isclate the
peptide.
20
4. A method according 1o any one of claims 1-3, wherein the first amino acid is
Boc-L-Thr- cesium salt yielding Boc-L-Thr-resin as the first-coupled-product and H-L-Thr-
resin is the first-deblocked-coupled-product.
25 5, A method according to claim 4, wherein the acid used to deblock the Boc

group in step (j) is TFA.

6. A method according to claim 5, wherein the organic solvent is methylene
chloride, chloroform, or dimethylformamide and the peptide coupling reagent is
30 diisopropylcarbodiimide, dicyclohexyicarbodiimide, or N-ethyl-N'-(3-dimethyl-aminopropyl)

carbodiimide.

7. A method according to claim 6, which comprises coupling Boc-D--Nal to H-
Cys{Acm)-Tyr(O-t-Bu)-D-Trp-Lys(Boc)-Val-Cys(Acm)-Thr-resin according to step (i) to form
35  Boc-D-B-Nal-Cys(Acm)-Tyr(O-t-Bu)-D-Trp-Lys{Boc)-Val-Cys(Acm)-Thr-resin.



Nal - Cys(Acm) - Tyr-D- Tr p- Lys- Val - Cys(Acm) - Thr, fromthe solid resin by
reacting HD-p-Nal- 10 Cys(Acm-Tyr-D Trp-Lys-Val -Cys(Acn)-Thr-resin
with anmmonia in a solvent conprising an al cohol, and optionally, an
aprotic polar solvent until the cleavage is substantially conplete to
yi el d H D p- Nal - Oys(Acn - Tyr - D- Tr p- Lys-&#l - Cys(Acn) - Thr- N H2.

10. A nmethod according to claim9, wherein the al cohol is nethanol

and the polar 15aprotic solvent is dinethylformam de. 11. A
met hod accor di g t oAchethed agsording thelgionprwiiescamnprises airmdiamqusly deblocking

depr ot _ect i@gﬁﬁgf%@feﬁ%&@ﬁgf%gr%;e L ;}g[tE@/%ro%derg%cimg LI'nlg and the Boc group

resul ting

conpl et ed RﬁéﬂtihﬁletiseﬁianBE @g&lﬂbl -O¥s( A&]ﬁ{/‘fﬁﬂ( -Trp -L s(Boc) -Val- Ct;s (Acm)-Thr-
H D- p- NaI-Q/s(Acrr) Tyr - D Tr p- Lys - r-N
reactifg Fesi d@oiding topspAL) itg vighd rthQZGOTmmetEwemwle@ys(l -AeCtTH rthel\imnwlﬁ HFD-§-
sol ution Qf eprotecting and cyclizin
S substaﬁI Ib?%&gon’gl ?@qty%%?byg%h Tlmhr%sﬂ Y °
H D-f 3- Nal - [ Cys- Tyr-DTrp Lys- Val - Cys] - Thr - NH2. 12. A met hod

according to clai % ptg‘_| 3’ EH?
25Tr p- Lys- Val - E\/ ﬁ'?e?'i\ﬁi%cgu %rigaﬁf:%aﬁpﬁ w'i HeTaiSRb 2 degcg{dt? EII -Dp-
and exenpNaf- CMAcm) -Tyr-D-Trp-Lys-Val-Cys(Acm)-Thr, from the solid resin by reacting H-D--Nal-
10  Cys(Acm)-Tyr-D-Trp-Lys-Val-Cys{Acm)-Thr-resin with ammonia in a solvent comprising an
alcohol, and optionally, an aprotic polar solvent until the cleavage is substantially complete

to yield H-D-B-Nal-Cys(Acm)-Tyr-D-Trp-Lys-Val-Cys(Acm)-Thr-NHa.

10. A method according to claim 9, wherein the alcohol is methancl and the polar

15  aprotic salvent is dimethylformamide.

11. A method according to claim 10, which comprises simultaneously

deprotecting the Acm groups protecting Cys and cyclizing the resulting deprotected Cys
residues of the completed-peptide-resin-product of the formula H-D-3-Nal-Cys(Acm)-Tyr-D-
20  Trp-Lys-Val-Cys(Acm)-Thr-NH; by reacting H-D-B-Nal-Cys(Acm)-Tyr-D-Trp-Lys-Val-
Cys{Acm)-Thr-NH, with a solution of iodine in an aicohol until the deprotecting and cyclizing

is substantially complete to yield H-D-3-Nal-[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH;.

12. A method according to claim 1 for preparing a peptide H-D-[3-Nal-[Cys-Tyr-D-
25  Trp-Lys-Val-Cys]-Thr-NH, substantially as hereinbefore described and exemplified.



