7 JUN 2005 1 Description PROCESS FOR THE SYNTHESI S OF A PEPTI DE HAVI NG A
TRP RESIDUE 5 Background OF The Invention Luteinizing hornone-rel easing
hormone (LHRH) is a neurotransmtter produced by the hypothal amus which
stabilizes the secretion of |uteinizing hornone (LHRH) and follicled JUN 2005
stinmulating hornmone (FSH) fromthe pituitary, which in turn stinulates the
synthesis of steroid 10 hornones, such as testosterone, fromthe gonads.
Many LHRM peptide anal ogs (e.g., agonists and antagonists) are currently
sold for the treatnment of endonetriosis, prostate cancer, precocious
puberty, and other hornonally nedigted QJsorders. The synthesis of such LHRH
anal ogs are difficult and expensiv | id phase peptide synthesis was
i ntroduced in 1963 with the intent to overcone many of the internediate
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ed.) 1984. Dur| ng solid phase synthesis, amno acids are assenbled (i.e

coupled) into a peptide of any desired sealuenc_e while one end of the chain
(i.e.? the C-termnus) is an@@ﬂ&ﬂl‘—’e‘l’aﬂﬁ—ﬂgﬂl—m e support. Once the 20
desired sequence has been |inked together on the support, the peptide is

then detached (i.e.
Luteinizing hormone-releasing hormone (LHRH) is a neurotransmitter produced by the

hypothalamus which stabilizes the secretion of luteinizing hormone (LHRH) and follicle-
stimulating hormone (FSH) from the pituitary, which in turn stimuiates the synthesis of steroid
10 hormones, such as testosterone, from the gonads. Many LHRH peptide analogs (e.g., agonists
and antagonists) are currently sold for the treatment of endometriosis, prostate cancer,
precocious puberty, and other hormonally mediated disorders. The synthesis of such LHRH

analogs are difficult and expensive.

15  Solid phase peptide synthesis was introduced in 1963 with the intent to overcome many of the
intermediate purification problems associated with solution phase peptide synthesis. Stewart,
et al,, Solid Phase Peptide Synthesis (Pierce Chemical Co., 2d ed.) 1984. During solid phase
synthesis, amino acids are assembled (j.e., coupled} into a peptide of any desired sequence
while one end of the chain (i.e., the C-terminus} is anchored to an insoluble support. Once the

20 desired sequence has been linked together on the support, the peptide is then detached (i.e.,
cleaved) from the support.

U.S. Patent No. 4,010,125 (1977) describes the synthesis of [D-Trp%-LHRH in which the side
chains of four of the ten residues of the LHRH agonist are protected (e.g., L-histidyl{tosyi),

25  seryl{benzyl), tyrosyl(2,6-di-ClI-BzIl), and L-arginyl(tosyl)). However, Coy, et al., Int. J. Peptide
Protein Res. 14:359 (1979) later reported the synthesis of a number of other LHRH analogs in
which minimal side chain protection, e.g., only salt protection of arginine {j.e., Arg.HCI),
produced superior yield to the corresponding protected synthesis. The present invention is
directed to the discovery that, despite the trend in the art to not protect the side chains of amino

30  acids in the synthesis of LHRH analogs, the protection of the tryptdphan residue during solid
phase synthesis does indeed improve the yield of LHRH analogs having a Tryptophan residue
(e.g., [D-Trp°]LHRH).



cl eaved) fromthe support. U S. Patent No. 4,010,125 (1977) describes the
synthesis of [D-Trps]-LHRH in which the side chains of four of th ﬁjﬁ; 5
resi dues of the LHRH agonist are protected (e.g., L-histidyl(tosyl gﬂ
seryl (benzyl), tyrosyl (2,6-di-C-Bzl), and L-arginyl (tosyl)). However, Coy,

et al., Int. J. Peptide Protein Res. 14:359 (1979) later reported the
synt hesi &2 of a nunber of other LHRH analogs in which m' ni mal side chain
protection, e.g., only salt protection of arginine (i.e., Arg.HC),

produced superior yield to the correspondi ng protected synthesis. The
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U.S. Patent Serial No. 5,175,2542 (equivalent to DE 3 931 731 or GB 2 223 227), discloses a

method which takes advantage of the hydrophilic properties of polyacrylic resins.

10
Mery, J. et al., (Int. J. Peptide Protein Res., 1988, 31:412-419) teaches a method utilizing
catalytic transfer hydrogenation using palladium acetate/ammonium formate or palladium on
charcoalfformic acid to prepare an analog of luteinizing hormone releasing factor with a D-Trp
residue at position 6.

15

Pineda, J. et al., (J. Clin. Endo. and Metabolism, 1983, 56:420-422) disclose the reduction of
serum gonadotropin following administration of a GNRH antagonist, [Ac-A’Pro’, pFDPhe?,

DTrp*®] GNRH, in castrated male primates.

20  BE 904.458 discloses a peptide formed on a benzhydrylamino polymer support.

Summary Of The Invention

25
In one aspect, the present invention provides a process for making a peptide of the formula (1),

pGlu-His-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pro-Gly-NH,

()
30  wherein the indole-NH of any Trp is protected



5 deletion of H's at the second position of the GhRH decapeptide results in
ant agoni sts having an inhibitory effect on the rel ease of LH and other
gonadotropins in mammalians. U S. Patent Serial No. 5,175, 2542 (eqdiivilNe2ifs
to DE 3 931 731 or GB 2 223 227), discloses a nmethod which takes advant age
of the hydrophilic properties of polyacrylic resins. 10 Mery, J. et al.,
(Int. J. 3Peptide Protein Res., 1988, 31:412-419) teaches a nethod utilizing
catal ytic transfer hydrogenation using pall adi um acet at e/ anmoni um f ornate or
pal I adium on charcoal/fornmc acid to prepare an anal og of |uteinizing

hor none M&IcBLOMBESgsdBe 8iePswWkh a D-Trp residue at position 6. 15 Pineda, J.
et al., (J. din. Endo. and Metabolism 1983, 56:420-422) disclose the
reduction of serum gonadotropin follow ng adm nistration of a G\NRH

ant agoni st, [ AW apaming a cesRDRsai2f BoEGilypaton coisrmethiatecieniyisiyrang regin te vield mat es.
20 BE 904. 458ng:_§‘n}d%§$s a peptide formed on a benzhydryl am no polymer
support. Sunmary he I nvention 25 In one aspect, the present invention
provi des a process for making a peptide of the forrmula (1),

pQd u- Bii s- Tr p- $adeliipekiny the Boc-&ily-1gs-bpmaxi@ theNjqe-Gly-resin with a mixture of a Boc-

deblocking organic acid to yield an organic acid salt of H,N-Gly-resin;



(I') 30 wherein the indole-NH of any Trp is protected -2 - 7 JUN 2005 3

whi ch conprises the steps of: (a) attaching a cesiumsalt of Boc-G@y onto a
chl oromet hyl at ed pol ystyrene resin to yield Boc-dy-resin; 5 (b) dégbjipcking
the Boc-Ay-resin by mxing the Boc-Ay-resin with a mxture of a Boc-

debl ocking organic acid to yield an organic acid salt of HZNNQy-resin; -3 -
7 JUN 2006 4 (c) neutralizing the organic acid salt of H2ZNNGQy-resin with a
base to yield HZNNQA y-resin; (d) coupling HZN-Ay-resin with a Boc-a-am ne
protected am no acid, said protected amno acid corresponding to the am no
acid defined for formula (1) in the order shown 5 fromthe Ctermnal to
the N-termnal, which conprises, (i) reacting HZNNA y-resin with the

Boc- a- am ne protgghHging HeMPgid 4tid i bNE,NERSBAS RitlP4 base to yield H,N-Gly-resin;

{(d) coupling H,N-Gly-resin with a Boc-a-amine protected amino acid, said protected
amino acid corresponding to the amino acid defined for formula (1) in the order shown

5 from the C-terminal to the N-terminal, which comprises,

(i) reacting H,N-Gly-resin with the Boc-a-amine protected amino acid in the presence of

a peptide coupling agent to yield a Boc-blocked coupled product;

{ii) deblocking the Boc group from the Boc-blocked coupled product by mixing the Boc-
blocked coupled product with a Boc-deblocking organic acid to yield a coupled product;

10 {iii) reacting the coupled product with a next Boc-a-amine protected amino acid in the

presence of a peptide coupling agent to yield a Boc-blocked coupled product;

(iv) deblocking the Boc group from the Boc-blocked coupled product by mixing the Boc-
blocked coupled product with a Boc-deblocking organic acid to yield a next coupled

product;

15

4



a peptide coupling agent to yield a Boc-bl ocked coupled product; (ii)

debl ocki ng the Boc group fromthe Boc-bl ocked coupl ed product by mxing the
Boc- bl ocked coupl ed product with a Boc-deblocking organic acid tq Mnkm% a
coupl ed product; 10 (iii) reacting the coupled product with a next
Boo-a-am ne protected amno acid in the presence of a peptide coupling agent
to yi el d5sa Boc-bl ocked coupl ed product; (iv) debl ocking the Boc group from
the Boc- bl ocked coupl ed product by m xing the Boc- blocked coupled product
with a Boc-debl ocking organic acid to yield a next coupled product; 15 -4
JUN 7005 5 ({v renepingstens @r@band @i Pnty therdrterming Wnaﬁtﬁlﬂlof 'E"!‘?é’equee@fm nal

am no acid_of hGapeRld iden Bbupidciiheadd drolist vRARAPAHo AddnadieeRioc o oup

of the NNtermnal amno acid been l'ocked to yield a protected
conpl et ed peptetiecked ] yvield @@)Ot%qt%fh%qnﬂi@etaﬁleilwﬁﬁ@%'@ct| ng the protected
conpl eted peptide-resin to yield the peptide 5 of fornula (1), wherein said

cl eavi ng and %?le%ﬁd:édd%pfb%&]ﬁ? the rotédtéd BRIl p?epﬁ&i ik @3V thE'ﬂ@ptEiFaOt ected
conpl et ed peptide-resin in an /inert pola
of formula {I), wherein said cleavmg and deprotectlng compnses

(i) making a solution of the protected completed peptide-resin in an alcoholfinert polar

aprotic solvent mixture;
(i) cooling the solution to between 0° C to 10° C;

(iii) bubbling ammonia gas slowly and maintaining cooling until the solution is well

10 saturated with ammonia to yield a saturated solution;

{iv) mixing the saturated solution without cooling for 15-36 hours until greater than 95%
of free methyl ester is converted to the corresponding amide, when ammonia gas is

used, or the corresponding ethylamide, when ethylamine gas is used; and
(f) isolating said peptide from said solution.

15



aprotic solvent mxture; (ii) cooling the solution to between 01 Cto 100 C
(iii) bubbling ammnia gas slowy and maintaining cooling until_ 7!} g.uti on
is well 10 saturated with ammonia to yield a saturated sol utlon @f@@

m xi ng the saturated solution w thout cooling for 15-36 hours until greater
than 95% of free methyl ester is converted to the correspondi ng am de, when
amonia dgas is used, or the correspondi ng et hyl am de, when ethyl am ne gas
is used; and (f) isolating said peptide fromsaid solution. 15 -5 - 7 JUN

2005 6 A preferred ocess of the imediately foregoin rocess i s where
the foll " "BBEroﬁe%ﬁ 'mmﬂﬁtf'»ae'ieagmap@ce&%aw@are %@g@@PQ/QPWWﬁthe

Cterm n@mnﬁ@a&s&&%r@bé@[é@sﬂé&es&%lﬁfr&ﬁ‘ﬂTe'—C RirAinbN&ihe I\N'eﬁfmﬁQ% b= Fﬁfc B:ﬂblfh@HO

N- a- Boc- L-1 euci ne, N-a-Boc-D-tryptophan(N -indole-fo ,

L-tyrosi rN,ra Bqcd-mgiping:HES N-srBorr-deusine, NN—@C@J&VRWWﬂWMﬁ NPFITIYH(NJPL@DPW myl),
N-a- Boc- h_ rosES iN- Qfd&t%(l.t%ﬂ%)ﬁ éiEOIRP%%Io@ E%Bﬁaﬁ'nl meﬁﬂgl‘o‘%&ﬁgi\l‘-ﬁ-ﬁﬁg g acid. A

preferre rocess 0 he T medi at €l y foreg process 1I's eret for nyl
pr ot eét i rgptiginefigsyl)-cyclohexylamine salt, and pyrogiutamic acid.

A preferred process of the immediately foregoing process is where the formyl protecting group
of the Trp side chain is removed by treatmerit with a solution comprising ammoniz, a primary
amine, or a secondary amine and an alcohol.

10
A preferred process of the immediately foregoing process is where said solution comprises

ammonia and methanol.



of the Trp side chain is renoved by treatnent with a solution conprising
anmmonia, a primary amne, or a secondary am ne and an al cohol. 10 A
preferred process of the inmmedi ately foregoing process is mhere;ﬁgy,qizu
solution conprises ammonia and nethanol. -6 7 JUN 2005 7 A pref errec?
process of the inmmediately foregoing process is where 1

- Hydr oxybenzotri azole (HOBT) is al so used when coupling

N-a- Boc- >t rypt ophan(N -i ndol e-formyl), N-a-Boc-L- tyrosine,

N- a- Boc- L-serine hydrate and N-a-Boc-tryptophan(N -indole-fornmyl). 5 In

anot her . 35Behkes pREHR GUEN ISR HORIRFOHLIEE 18 WRER R S bYbehlliniBle' ¢ Phase
pd u- H s{HOPTISBI aldy luséd Thien LeoupliggN Ri-BadD yryploghan(N}indd€-formyh, M-oJiBéd-12005

tyrosine, N-a-Boc-L-serine hydrate and N-a-Boc-tryptophan(N’-indole-formyl).

5 Inanother aspect, the present invention provides a process for the solid phase synthesis of a

peptide of formuta (1),

pGlu-His-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pro-Gly-NH,

0
10




8 wherein said method conprises tenporarily protecting any tryptophan
residue with a side chain protecting group which is [abile to a base
wherein said protecting group is renoved during cleavage of thgeﬁgpﬁ$§e ()
fromthe solid support by reaction with a base. A preferred pro t he

i mredi ately foregoing process is where said Trp or DTrp side chain
protecti ig group is an acyl group. A preferred process of the |nned|ately
foregoi ng process is where said Trp or DTrp side chain protecting group is
removed by treatnent with a sol utiaon coq&rlsin%pannnnla a primary am ne,

or a secYREEMPAHIFBOLERIPLRCHPEBAGH!Y PIRCARG BN PISPRAHPTIEE W 80 t he

i mredi at glorechif §@p Mhidh'i9 EBS td & bAREWRerSAl SdidSpreRcllidrBup RN ekR¢dd Mdingr OuUp i s
formyl and said base is a nethanol solution conprising anmonia. -8 - 7 JUN

2005 9 FiRayage ohistRsalideAdwet the splid SPaYERY reﬁﬁ%r\ft’“ih@bﬁ% directed to a

process for the solid phase synthesis of the peptide of the fornula
PA u- H s Ardleraff prddtss b thé Pmhdiiatély trélogProcebbid wHerBaid Trp BED-Thsidelcpain  Of

successively coupling onto a soli d support the follow ng protected
5  protecting group is'an acyf group.

A preferred process of the immediately foregoing process is where said Trp or D-Trp side chain
protecting group is removed by treatment with a solution comprising ammonia, a primary amine,
or a secondary amine and an alcohol.

10
Another preferred process of the immediately foregoing process is where said side chain

protecting group is formyl and said base is a methanol solution comprising ammonia.



am no acids: Boc-dvy, Boc-Pro, Boc-Arg.HCl, Boc-Leu, Boc-D Trp(PG 1),

Boc- Tyr, Boc-Ser, 5 Boc-Trp(PG 1), Boc-H s(PG 2), and Boc-pd u, where Pg%l
is a protecting group labile to a base and PG 2 is a protecting 'g?dUBZ r
Hi s, and said process conprises both cleaving said peptide fromsaid
support and renoving said PG 1l fromsaid tryptophan residues with a

sol ution%onprising a base. 10 A preferred process of the i mediately
foregoi ng process is where said PG 1 is an acyl group. A preferred process
of the i mredi atel% f or egoi ?Hg' rocess, i s where said solution colriw%ri ses

anmoni a, "B YBr #ANE) aghedhethe Jiresent EVeRies s AURFIRG 1o 2Process dereihe elih PERSSss of

the i mm%?/ﬂh@éié/ of HeLHQiBE dPItRE EStulaSpGRHIS TRASSEH-TED2TH Y bRy Pro-AlymNtef er r ed
process of the inmediately for_ref%gl ng process is where said PG 1 is fornyl
and sai d COBBNERY B SeRRHTisYEesiNes §PERIing gnto 7 salidrsuppert theriliqying: profestadur es and
advant agegnigtf adidie HRELHE Boc PRy, HokLA .Hm,Idocla@u,amaas-?%érﬂzradch@r,%%@ehed
description of the invention, and fromthe cl ai ns. breviatiions 5
5  Boc-Trp(PG-1), Boc-His(PG-2), and Boc-pGlu, where PG-1 is a protecting group labile to a
base and PG-2 is a protecting group for His, and said process comprises both cleaving said
peptide from said support and removing said PG-1 from said tryptophan residues with a

solution comprising a base.
10 A preferred process of the immediately foregoing process is where said PG-1 is an acyl group.

A preferred process of the immediately foregoing process is where said solution comprises

ammonia, a primary amine, or a secondary amine.

15 A preferred process of the immediately foregoing process is where said PG-2 is tosyl.
A preferred process of the immediately foregoing process is where said PG-1 is formyl and said

solution comprises ammonia.



BOC = t-butoxycarbonyl Ct = citrulline cPzACAla =

ci s-3-(4-pyrazinyl car bonyl am nocycl ohexyl )al anine hArg(Bu) = -7 JUN 2005

N- guani di no- (but yl ) - honpargi nine 10 hArg(Et)2 =

N, N' - guani di no- (di et hyl ) - honoar gi ni ne hArg(CH2CF3) 2 =

N, N - guani di no-bi s-(2,2,2-trifluoroethyl)-honmoargi nine HOBT =

1- Hydr oxyldenzotri azole Lys(iPr) = N -isopropyllysine P-Nal =

P- 1- napht hyI al ani ne or (3-2-naphthyl al ani ne, unl ess otherw se indicated 15

Ni cLys = - nj cotlnoyll%,y ne Pal = pyridylal ani ne p-Ci Phe =
3-( 4 chl O(P'Bﬁh@ﬁW?Sa?W gntages of the \pmegtg@@ntrg_q_ wil e gpparent from the detailed

3- (4-f1 uoge2BiioN ol Rb#VeRdn, Mk tie dimpi col i noyl I ysine Cal =
qgui nol yl al ani ne

Abbreviations

BOC = t-butoxycarbonyl
Cit = citrulline
cPzACAla = cis-3-(4-pyrazinylcarbonylaminocyclohexyf)alanine
hArg(Bu) = N-guanidino-(butyl)-homoarginine
10  hArg(Et), = N,N'-guanidino-(dimethyl)-homoarginine
hArg(CH,CF,}, = N,N'-guanidino-bis-(2,2,2-trifluoroethyl)-homoarginine
HOBT = 1-Hydroxybenzotriazole
Lys(iPr) = N*-isopropyllysine
p-Nal = -1-naphthylalanine or p-2-naphthylalanine, unless otherwise indicated
15  NicLys = N*-nicotinoyllysine
Pal = pyridylalanine
p-Cl-Phe = 3-(4-chlorophenylhalanine

-10-



5 Detailed Description O The Invention It is believed that one skilled in
the art can, based on the description herein, utilize the present7 jJiNvelHti on
toits fullest extent. The follow ng specific enbodi nents are, therefore, to
be 10 construed as nerely illustrative, and not as a limtation of the
scope of the invention. Unless defined otherwise, all technical and
scientifild terns used herein have the sanme neaning as comonly understood
by one of ordinary skill in the art. Al publications, patent applications,
patents, and other references nentioned herein are expressly incorporated by
r ef er enc®F-TBe A3HaHrraehIWIRRREY or nul a (1) can be prepared by solid phase
pepti de pyilbeq-picfidytysBec chem stry on Merrifield resin followed by

cl eavage of "the peptide fromthe resin with ammonia, a primary amne or a
secondar YariaHBoYR!agReal cohol to yield the title peptide. 20 The first step
in a process of the present invention is to attach the cesiumsalt of the
C-termnal amno acid, Boc-Al0, onto Merrifield resin through an ester

| i nkae. The cesiumsalt of Boc-A10 is formed by addi ng Boc-A70 to cesium

carbonate in a m xture of GBatR ..cesiumsalt of the
Boc- A10 was dri ed under ngFat"Q € Hm EInIQﬁhorpeact -11 - 7 JUN 2005

It is believed that one skilled in the art can, based on the description herein, utilize the present
invention to its fullest extent. The following specific embodiments are, therefore, to be

10 construed as merely illustrative, and not as a limitation of the scope of the invention.

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. All publications, patent applications,
patents, and other references mentioned herein are expressly incorporated by reference.

15
A peptide of the formula () can be prepared by solid phase peptide synthesis using Boc
chemistry on Merrifield resin followed by cleavage of the peptide from the resin with ammonia, a

primary amine or a secondary amine in an alcohol to yield the title peptide.

20  Thefirst step in a process of the present invention is to attach the cesium-salt of the C-terminal
amino acid, Boc-A'?, onto Merrifield resin through an ester linkage. The cesium salt of Boc-A'°
is formed by adding Boc-A' 1o cesium carbonate in a mixture of methanol and water. The

cesium salt of the Boc-A'® was dried under vacuum and then allowed to react

-11-



12 with the chl oronet hyl benzyl groups on the polystyrene in an anhydrous
pol ar aprotic solvent such as dinethylformam de (DVF). This reacty guN §i§hrun
for about 24 to 48 hours, preferably 36 hours at about 45 Cto 600 C,
preferably 500 C. The reacted resin is then filtered, rinsed with water, a
pol ar aprotic solvent such as DVMF, and an al cohol such as nethanol, and then
dried to 8 a constant wei ght preferably under reduced pressure. The dried
resin can be tested to determ ne the Boc-A70 content which is expressed in
mol es of Al0 per dr%w ramof resin. The calculated value is used to

det er m neVithige 5'3%’%‘3 REY! GERUBRBIN NS RN 17 B ARRYGEQUG PRI 2PTR¥E $AMERT  usage

and t heorgkh 8adimétr§lisnamideDRMA) mreé&.oﬁmnmma&@émmhrsdﬁretéﬁammmul a (1)
is perforned on thée Boc-AlO-resin contained in a glass reactor with

si nt er ed NguEs abpW B5T ¢ fo 8PS, pretarally 5o Coereasipbresinds ihen fitersd tnserbwitt |

stirred widiy é‘polﬁ%%@'s&l@ént%&éﬁés%l\ma%d gk e sdbh él?rﬁ&tﬁﬂnﬂﬂar‘ndlﬁéﬂ dridd o
pressure such as nitrogen pressure to force |liquids through the sintered

di sc &t teheonsiant sveidimipreferplbly Andphpduerd pressuie. Fhe Heed eqpiit 6an beitesied 1o t he Boc
group of o%%mﬁ%qhé Bod-RM B REht Which is eﬁ%&se&#ﬁ%o@é Wﬂ‘%]é?d@r%ﬂaﬁl%ﬂegmbyhéﬂ xi ng

t
the AlO-resin twce wt %’a m xture of an organi c aci chl ori nat ed
sol vent, q@lcemeda\tﬂlqp iB3Eed 19 delgonipadea seale gtihg qwmplwﬁa@pe HerosubaeaUeRhe

(DCV , flrﬁgt ne&ﬂ%};ﬁ%ﬁh&r&ﬂc&%e@&cﬁ&ﬁa@ﬂ?n for about 25 mnutes followed by

dr ai ni ng al trogen pressure e AlO-resin is rinsed three tines
with DCM and two tinmes with an al cohol, such as isopropyl alcohol (IPA),

and tfge r%metsiis%ga%@i:ﬁb%'c}'f&nﬁlﬂ 6) is performed on the Boc-A'%resin contained in a glass

reactor with sintered glass disk filters at the bottom of the reactor. The reactor is stirred with a
mechanical stirrer and drained by applying inert gas pressure such as nitrogen pressure to
force liquids through the sintered disc at the botiom while retaining the resin in the reactor. First,
the Boc group of Boc-A™ is removed (e.g., deblocked) from the A'®-resin by mixing the A'%-resin
15  twice with a mixture of an organic acid in a chlorinated solvent, preferably 25% triflucroacetic
acid (TFA) in dichloromethane (DCM), first for about 2 minutes and then for about 25 minutes
followed by draining aided by nitrogen pressure. The A'%-resin is rinsed three times with DCM
and two times with an alcohol, such as isopropyl alcohol (IPA), and the resulting amino-TFA salt
is neutralized twice with a base in an inert solvent, preferably 10% triethylamine base in DCM,
20 for about 5 minutes each and rinsed again three times with DCM.

12-



is neutralized twice with a base in an inert solvent, preferably 10%
triethylam ne base in DCM 20 for about 5 m nutes each and rinse m[ﬁ]
three tines with DCM -12 - 7 JUN 2005 13 The resin is then coupl'e

2.5 nol ar equivalent m xtures of Boc a-am no protected am no acids,
corresponding to the am no acids defined for fornula (1) going fromthe
C-termndB end to the N-termnal end, using a peptide coupling agent,
preferably diisopropyl carbodiirn'de (DIQ, in polar aprotic sol vent s,
preferably DME/DOM mi xtures as reaction nmedi a. Fach coupllngt is 5 foIIovved

by rinsedN&{esi ‘W”&HW'W‘“ %ﬁé“qleéfﬂwvﬁlﬁw MEUEes Of BRF ¢ MIOY RIGIECIRE ARV i n £ or

each  cougs REEPIRLIBS toQRe BXME BLIdS &finbH ﬁir mrmmaw?&ﬁg ﬁ?&ﬁth'@@ fRfihAdndR NY
isatin to detect the secondary am ne of residual uncoupled Proline. The Boc

group is heévrﬁﬂy@wakwnva%%tP%"n%ﬁﬁenbprsfﬁ@'wqﬂwwm@rmwﬂﬁ@lﬁ)sm
descri begdombaystic %nfso .l %wom%@mtn%u@ma@% 18861RA mdd ERSReAiRGist © the

am no acids of formul a are greferab y used in a synthesis of the present
10 i nvenfdllgwed by dnses avith E)aridn@ MNIRe @é@ﬂenh\e@e&tﬁd{y Kaager Nighadmipler ¢adheuci ne,
N-a- Boc- By oliby RbABI & & rﬁHe”%hh feld JH detect th

N- a- Boc- %@e‘r?neﬁﬁ g%?éCép? Br c-L- HI&:StI osyq%( gg%gﬂgﬁoexﬁegmt r?e salt,

and Pyrogemmy@ﬂmdreSﬁuWWQMBr rragBpegr(OHmBTgmo\gadénomaube@Jp(esL5 eq. )
when Cou%Hir{BgaéiE'Efolmgefétsﬁr% QQ rdeys@ﬁﬂeﬁeasoove. The following protected amino acids

corresponding to the amino acids of formula (1) are preferably used in a synthesis of the present
10  invention: N-a-Boc-L-Proline, N-a-Boc-L-Arginine-HCI, N-o-Boc-L-Leucine, N-a-Boe-D-
Tryptophan(N’-indole-formyl), N-a-Boc-L-Tyrosine, N-a-Boc-L-Serine hydrate, N-a-Boc-L-

Histidine (tosyl)-cyclohexylamine salt, and Pyroglutamic acid.

1-Hydroxybenzotriazole (HOBT) is also used (3-5 eq.) when coupling the protected derivatives
15  of D-Trp, Tyr, Ser, and Trp. The tosyl side chain protecting group of Histidine is removed with
two treatments of HOBT in DMF for one hour (each) after the final amino acid coupling. Boc-D-
Tryptophan and Boc-L-Tryptophan are side chain protected with formyl on the nitrogen of the
indole ring. The formyl is later removed during cleavage of the peptide from the resin using a
base.
20
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15 of D-Trp, Tyr, Ser, and Trp. The tosyl side chain protecting group of
Histidine is renbved with two treatnents of HOBT in DVF for one t? éﬂeach)
after the final am no acid coupling. Boc-D Tryptophan and Boc-L- ﬂWt

are side chain protected with fornmyl on the nitrogen of the indole ring.
The fornyl is later renoved during cleavage of the peptide fromthe resin
using a Mase. 20 -13 7 JUN 2005 14 The conpleted peptide-resin is rinsed
into a tared sintered glass funnel with an inert chlorinated solvent such
as DCM rinsed twice with an al cohol such as nethanol, and dried under

vacuum  THe&opleied Rertife rgein issisad inlo & tared sintsreqgiassdungelil anjinegichlofingtesh_ neck,
round botdoRghfduRks DéMnMSbH ice With a% éﬁcdﬁ%ié"u@ﬁ a4 meMERS! arRiRAEY urio%nvacbhml I ters

per gramof the peptide-resin is added he round 5 bottom f he
sol uti on The dilgé periidesesibis transtemeddo anng Ifter ﬁhrﬁﬁ@e@ fRNFoAReM ﬁ@ﬁkdé\ 'f"ZS‘PFﬁ of the

pepti de 'égq%ﬁétﬁ%unanmamt gélﬁuun@eréb@\@rah QHP@bé‘ﬁldlé"rééh éfaa@&ao bt until

wel | saturated (about hour tion ne), erein the peptide Is
| i ber &t edbotipmifiasihdhe é@lwpni iB cetn@d mcﬁmuw Oa?Cf anrsh If thaeCtigrminas areide formeaf thed i at e.

moge <ot BRhY Sok i 44 Al Bt £ i 0y 90 Ll
convert edab@tti heur addition time), wherein the peptide is Ilberated fromtheresinin the form of afree
methy! ester intermediate. The solution is allowed to further mix without cooling for about 15-36
hours during which time approximately >95% of the free methyl ester is converted to the
10 corresponding amide product. Reaction progress may be monitored, e.g., by using high
pressure liquid chromatography (HPLC), and may be terminated when the desired extent of
completion is attained. The product is filtered in solution with a sintered glass funnel, and the
resin is rinsed with methanol and DMF several times. All rinses and filirates are condensedto a
very thick oil. Ethyl acetate is added and the solution is triturated to solidify the product,
15 decanted, and trituration is repeated again with ethyl acetate. The crude product is dissolved
into methanol and an equal valume of 4N acetic acid is added. The solution is concentrated to

remaove all methanol. The product is diluted with 4N acetic acid.

The C-terminal ethylamide form of the peptide can be obtained by substituting ethylamine for

20  ammonia in the procedure of the immediately

14-



10 correspondi ng am de product. Reaction progress nmay be nonitored, e.g., by
using high pressure liquid chromatography (HPLC), and nay be term nated
when the desired extent of conpletion is attained. The product i-§ $iN 108F ed
in solution with a sintered glass funnel, and the resinis rinsed with

met hanol and DVF several tinmes. Al rinses and filtrates are condensed to a
very thiclk oil. Ethyl acetate is added and the solution is triturated to
solidify the product, 15 decanted, and trituration is repeated again with
ethyl acetate. The crude product is dissolved .into nethanol and an equal

vol une offorgfpiag Baragrapl,vwirefein thg derpprergiyes 188 pelbtiqsyis mainggirddidiasahoyt €18 °G enove

al | met hapfhg sakivaticH GavECdonition With eiHgRMMd, BndPleRfaly Ket@bérflaboling o S nal
et hyl am de form of the peptide can be obtai hed by substituting ethylam ne

for 20 d®tbnia in the procedure of the inmmediately -14 - 7 JUN 2005 15
foregoi ng paragraph, wherein the tenperature the solution is maintained

bel ow about <16 C duri ng saturation of the solution with ethylam ne, and
pr ef epabl Hhelssrdggaaienal 6am 0g parified byliepaatedigverse phapgrenaiive whfogmaiegranhien be

purified by ér{%ﬂﬁ‘tﬁnthﬁige B\feShe PSR dR&epar ati ve chromat ographic runs and
| yophi | i zeoF to give tie\gﬁ{ ng? prgﬁuct.

It will be apparent to one skilled in the art that other solvent systems may be used, including,

but not limited to, low molecular weight alcohols such as ethanol, propanol, isopropanol,

10  butanol, isobutanol, tert-butanol, and the like, other polar aprotic sclvents, and mixtures thereof.

The following example is described for purposes of illustrating a method of the present

invention and is not to be construed to limit the present invention in any way.

15

Example 1
Synthesis of pGlu-His-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pro-Gly-NH, ([D-Trp°]LHRH-NH,)

[D-TrpflLHRH-NH, was prepared by solid phase peptide synthesis using Boc chemistry on

20  Merrifield resin followed by cleavage of the peptide from the resin with methanolic ammonia to

yield the title peptide.

-15-



It will be apparent to one skilled in the art that other solvent systens may
be used, including, but not limted to, |ow nolecular weight alcohols such
as et hanol, propanol, isopropanol, 10 butanol, isobutanol, tert-bu'pg[)@lzﬂﬁs
and the |ike, other polar aprotic solvents, and m xtures thereof.

foll ow ng exanple is described for purposes of illustrating a nethod of the
present lbnvention and is not to be construed to Iimt the present invention
in any way. 15 Exanple 1 Synthesis of

pd u-H s-Trp Ser%[gr-DTr - Leu- Arg- Pro- 3 y- NH2 {F‘DTr %LHRH— NH2

[DTrplL Rﬂﬁi@e e PEISY %‘Ha%‘§’3§ Th*&eﬁﬁ%\‘é'@ Bk ptt 8@‘5&?! # &8N0 314, {9 Boc
chem st r yyeie, ¥GhdMeritfeldeledintB®lLidh éwbét@h/\ﬁ?ﬂkaéé’ Thea¥age sakh of BGc ge8hé e from

the resin with nethanolic amonia to yield the title peptid -15 - 7 JUN
2005 16 farmedpy regetingBas- glycinedao. Bﬂb‘ﬁ'gb"ses‘H&‘§afb8"%F?ﬂ%?&ﬂ)ﬂ%m%§‘F efimediane! of t he

C-ter m nghg aaten fl?_iofi‘a’il}zt@,ml)Bf?ﬁe céﬂu)ﬁ%aﬂﬁ)f tHeCBoTcl'gﬁych%rvfdsfthJi Qnde?%édmuﬁmr{a‘ﬂ%?\ an
ester |inkage. The cesiumsalt of Boc-glycine is formed by reacting

Boc- gPy ciafewgdio repctyyithine ehieresielind keary arpapeon the polygfyrenbepdsiMertifield resiniret hanol
and vat erp, g(lér%gg‘dhéﬁ%t&h ) 88.3 Bin GRM}drSlsSRthdthPlorrhdYRidBIBME! 200 R s rddkiiged under

vacuum an
was run for about 36 hours at about 50° C on a Buchi™ Model 110 rotary evaporator. The

reacted resin was then filtered, rinsed with water, DMF, and methanol, and was then dried to a
constant weight at T < 35°C in vacuo. The dried resin was then tested to determine the Boc-
10 glycine content which is expressed in mmoles of glycine per dry gram of resin. The calculated
value of 0.872 mmoles/gram was found and used to determine the exact scale of the assembly

reaction for subsequent material usage and theoretical yield calculations.

Synthesis of the peptide was performed on the Boc-glycine resin (12.5 g) contained in a 500 mi
15 glass reactor with sintered glass disk filters at both the bottom and top of the reactor. The
reactor was filled from the bottom and shaken by inversion (rotating 180 degrees in 3 seconds).
First, the Boc group was removed (e.g., deblocked) from the glycine resin by mixing the resin
twice with 175 ml of 25% trifluoroacetic acid (TFA) in dichloromethane (DCM) (2 minutes and
25 minutes) followed by draining aided by nitrogen pressure. The resin was rinsed three times
20 with 125 ml of

-16-



5 allowed to react wth the chloronethyl benzyl groups on the pol ystyrene
beads (Merrifield resin; Advanced Chentech, 88.2 g) in anhydrous

di met hyl formami de (DMF; 200 ml). This reaction was run for about-3&UNdis
at about 500 C on a Buchil M Model 110 rotary evaporator. The reacted resin
was then filtered, rinsed with water, DV, and nethanol, and was then dried
to a coddtant weight at T < 35C in vacuo. The dried resin was then tested
to determine the Boc 10 glycine content which is expressed in mol es of

gl yci ne r dr ram of resin. The c ue of 0.872 | es/ gram
o2 1 ound G e B e 8 i ARt LS et Srenin@e 4 iin BB rEdk Ut on
for subsepmemthenBéftingadmitGABA sandas h@mfeﬂitécpmcemml thsaal ubed trighglamipent hesi s
of the peptide was perforned on the Boc- g@?{m ne resin h\’i 5 g) contained in

a 500 n ba&%‘"@%@’ﬁ‘&%’ﬁ?%@%a% Hsed agapittyee imps with PCMer s at both the
bottom and top of the reactor. The reactor was filled fromthe bottom and
shaken b |nverS|on (rotating 180 degrees in 3 seconds). First, the Boc
gr oup>wad NP &3FH W fhen @OUP'@@%G@R@BFJQ Withs-3 MelagpgivaiRnt pibdyrg OF)SherW",@WHQ t he
resin tog Ero‘ﬂédté@j ah?:ﬁo Bdid Rith 25 %1 bf dw‘sbﬂe;g)w&iduﬁud%%@: ) inI T8l df BMF and 47

di chl or onet hane (2 mnutes and nutes) followed by draining aided

by ni t r ogéaf eM: %chh'@f ?ligg; 93 @Bog-LAsgning Kk 6. 77 iofAss-L-leyciRpt 0 a Becni  of
-16 - 7 HNysBPanbdnyl), 7.64 g Boc-L-Tyrosine, 9.0 g Boc-L-Tryptophan (formyl), 6.06 g Boc-L-
Serine hydrate, 16 g Boc-L-Histidine(tosyl).cyclohexylamine salt, and 13.5 g pyroglutamic acid.
10  1-Hydroxybenzotriazole (HOBT) was also used (3-5 eq.) in D-Trp, Tyr, Ser, and Trp couplings.
75 ml of dimethylacetamide (DMA) was used in place of DMF and DCM in coupling Arg. The
resin was rinsed with DMF and DCM and tested by Kaiser Ninhydrin for coupling completion.
The Boc group was removed from each coupled amino acid as described above. Histidine was
side chain protected with tosyl which was removed with two treatments of 4.16 g of HOBT in
15 105 ml of DMF for one hour {each) after the finat amino acid coupling. Boc-D-Tryptophan and
Boc-L-Tryptophan were side chain protected with formyl which was removed during cleavage of

the peptide from the resin.

The completed peptide-resin was rinsed into a tared sintered glass funnel with DCM, rinsed

20  twice with methanol, and dried under vacuum.

17-



DCM and two tinmes with 125 m of isopropyl alcohol (1PA) and then three
times with 125 mM of DCM The resulting am no-TFA salt was neutralized
twice with 125 m of 10%triethylamine base in DCMfor five m nutes JYH A
and rinsed again three tines with DCM 5 The resin was then coupl ed and

debl ocked with 2.5 nol ar equivalent m xture of the follow ng Boc protected
amno acid with 4.2 m of diisopropylcarbodiimde (DIC) in 16 mMl of DW and
47 m ofl8bcM 5.84 g Boc-L-Proline, 8.93 g Boc-L-ArginineHC, 6.77 g
Boc-L-Leucine, 9.0 g Boc- D Tryptophan(fornyl), 7.64 g Boc-L-Tyrosine, 9.0 g

Boc- L- Trypt ophan(fo 1), 6.06 Boc-L- Serine hydrate

Boc- L. 1 JpaPRa pep@leh e el iin g i o Dueh 5% Rynd Pellam i 6 aci o
L et e e D R e
of v adeblifa pitB e egdladtp Sard <TFEL o SRRk Es Wkt R bR and
tested bytlrg ssulinglumiyen satufatsd @OORII @r aaddreirh®NThe JdM@ioBMasGIIONSd WAS
renpves\d frrg%]feach coupl ed fam no acj 3‘ as delsgrsg be};ﬂ abo¥§. Hi stidi ne was side
chai n~pr SWEEE B WiNew cogingiongipd Sre@lonsiiledov 4 Hee Methyiesker Wentveed. 16 g
of HOST it akfiel@dindt 28 ddidyirfearbyomenitbitg wikaedh pakt@e liglie dhidwadtogapiyo aci d
coupling. Boc-D Tryptophan and Boc-L- Tr;{gtﬁ_a@han wer e side chain protected

wi th f or ifPLGTBe PRIVC W lieeed dn Pl nay ks, sifierask dlassinnse A dee fesigiashe
resin. Ths&W RéREhdPERS DME SERFAIRIMEB AN INBESShd fitfRewdra batHehbed B8a8engl ass
funnel with DCM rinsed 20 twice with methanol, and dried under vacuum
thick oil on a rotary evaporator at T<40°C. Ethyl acetate (0.08 liters) was added and the
10  solution was triturated to solidify the product, decanted, and repeated with 0.08 liters of ethyl
acetate. The hard, gummy product was soaked in ethyl acetate overnight and decanted. The
crude product was dissolved into methanol (0.07 liters) and an equal volume of 4N acetic acid
was added. The solution was concentrated to remove all methanol on a rotary evaporator at
T<40°C. The product was diluted to approximately 35 grams product/liter with 4N acetic acid.
15
The crude material was then purified by repeated reverse phase chromatographic runs and

lyophilized to give the final product (8.4 gm, 59% yield) as a white solid at >99% purity.

-18-



-17 - 7 JUN 1005 18 The dried peptide-resin was transferred to a one liter,
three-neck, round bottomflask. 15 ml/gramof the peptide resin jl‘lq ﬁ:laﬂﬁ

met hanol /DMF (380 ml for 10.9 nmM scale) was added to the fl ask. lsl
solution was cooled to about <10C, and ammoni a gas was slowy bubbled with
strong cooling until well saturated (about 1 hour addition tinme). The
solution MWas allowed to 5 further mx w thout cooling for about 15-36 hours
until >95% of free nmethyl ester was converted to am de product as

determ ned by nmonitoring with high pressure |iquid chromatography (HPLC).
The product was filtered in SOQ%EML% ered glass funnel, and the
resin was rinsed with nethanol and DMF several tines. Al rinses and
filtrates were condensed to a very thick oil on a rotary evaporator at
T<40C. Etfigm theectkpve degciirgion, peg Skillgghdn doricd eard easily amesain uhe gsssinie)
triturat I Oy { ; ; | liters
of etnyl SRR Shipk iR and PR RanARRan BRSPSk e

over niSghtcaamehkgoengusetiangasand arasdicaiinns diithe investiel tosgpptdido ivatiais meeshantbl (0. 07
liters) e #ﬁ% ' ' added. The sol ution was
concentrgdtagaﬂ%c')s' ?@%Ibstégg %ﬁ%ﬁ%ﬁ%ﬁ%@t%gf?w@apor ator at T<40C. The
product was diluted to approximately 35 grans product/liter with 4N acetic
acid. 15

-19-



The crude material was then purified by repeated reverse phase

chromat ographic runs and |yophilized to give the final product (874,!{1@”300559%
yield) as a white solid at >99% purity. -18 - 7 JUN 2005 19 OTHER

EMBODI MENTS From t he above description, one skilled in the art can easily
ascertain the essential characteristics of the present invention, and

wi t hout departing fromthe spirit and28cope thereof, 5 can make various
changes and nodifications of the invention to adapt it to various uses and
conditions. Thus, other enbodiments are also within the clains. -19 - 7 JUN
2005 204#MShg  \hat is clained is: 1. A process for making a peptide of

t he for myisat (sl daimedfst U- Hi s- Trp- Ser-Tyr-D- Trp-Leu-Arg-Pro-A y-NH2 5 (1)

1. A process for making a peptide of the formula (1),
pGlu-His-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pro-Gly-NH,
5 "
wherein the indole-NH of any Trp is protected

which comprises the steps of;



wherein the indole-NH of any Trp is protected which conprises the steps of:
- 7 JUN 2005 21 (a) attaching a cesiumsalt of Boc-Ay onto a =7 JUN 2005
chl oronet hyl ated pol ystyrene resin to yield Boc-G@y-resin; (b) deblocking
the Boc-Ady-resin by mxing the Boc-Ay-resin with a mxture of a

Boc- debl ocki ng organic acid to yield an organic acid salt of HZN-Q y-resin;
5 (c) neutralizing the organic acid sdit of HZNNAy-resin with a base to
yield 2N @ y-resin; (d) coupling H2ZN-Gy-resin with a Boc-a-ani ne
protected am no acid, said rotected am no aci d corresponding to the am no
acid defined for f&)ﬁﬂﬂ%"”@la)ceﬁ'Hm Y odR g RRiofoPSHYVIARY REVERIEREFESIN t o t he
N-termnal, which gapadBs&SIy-rk8in{i) reactl ng HZN-A y-resin wth the
Boc-a-am ne protected amino acid in the presence of a peptide coupling

agent to yield a Bogc-bl ocked c roduct; . (li) _debl ocking, the Boc gr oup
from the Boc-bl ock&¥ %@?ﬁﬁ‘fr@dhepg?fgﬁh’tre%ﬂlblfﬁ”%méhe ‘?‘H?eG'BdES”BY"Br&% LE%B@ ed
product with a Bocpgehbsisdkind®rénitadbicctodftidart SrgXihi€ held dalt 6IYNLEY-régipduct ;

5 (c) neutralizing the organic acid salt of H,N-Gly-resin with a base to yield H,N-

Gly-resin;

(d) coupling H,N-Gly-resin with a Boc-a-amine protected amino acid, said
protected amino acid corresponding te the amino acid defined for formula (1) in

the order shown from the C-terminal to the N-terminal, which comprises,

10 (i) reacting H,N-Gly-resin with the Boc-a-amine protected amino acid in the

presence of a peptide coupling agent to yield a Boc-blocked coupled product;

(i) deblocking the Boc group from the Boc-blocked coupled product by mixing
the Boc-blocked coupled product with a Boc-deblocking organic acid to yield a

coupled product,

15



15 - 7 JUN 2005 22 (iii) reacting the coupled product with a next
Boc-a-am ne protected amno acid in the presence of a peptide coyeé@g

agent to yield a Boc-bl ocked coupled product; (iv) debl ocking the q@%oup
fromthe Boc-bl ocked coupl ed product by mxing 5 the Boc-bl ocked coupl ed
product with a Boc-debl ocking organic acid to yield a next coupled product;
(v) repeating steps (d)(iii) and (d)(i22) until the N-termnal am no acid of
the peptide of fornula (1) has been coupled and the Boc group of the
N-termnal amno acid has been debl ocked to yield %wfrotected conp| et ed

peptide-resin; 10 (iByeachrReide ReHPILProfst B ng B"‘E H@Mirotretetiet aRBIRECt ed

peptide-resin to yjnghd pleéaencep&m b@fﬂ!d@fcouﬂlhﬂlélgént(tb)ymld"@go@bibcﬁ@d gouple@avi ng
and deprotecting conprises: (i) ing a solution’of the protected conpl eted

peptide-resin in affod¥@ohol /i nert poI ar aprotic solvent mxture; (ii)
cooling the solution to between 00 Cto 100 C, 15 (iii) bubbling amoni a gas

slowly and mai nt ai f})AepiIeaMd tHE BEObiolp rBM 1SOBALLBISEkel Soupled product by mixing
5 the Boc-blocked coupled product with a Boc-deblocking organic acid to yield a

next coupled product;

{(v) repeating steps (d)(iii) and (d){iv) until the N-terminal amino acid of the
peptide of formula (l) has been coupled and the Boc group of the N-terminal

amino acid has been deblocked to yield a protected completed peptide-resin;

10 (e} cleaving and deprotecting the protected completed peptide-resin to yield the

peptide of formula (l), wherein said cleaving and deprotecting comprises:

{i) making a solution of the protected completed peptide-resin in an alcoholfinert

polar aprotic solvent mixture;
(i} cooling the solution to between 0% C to 10° C;

15 {iii) bubbling ammonia gas slowly and maintaining cooling until the solution is

well saturated with ammonia to yield a saturated solution;



wel | saturated with ammonia to yield a saturated solution; - 7 JUN 2005 23
(iv) mxing the saturated solution wthout cooling for 15-36 hours-nntnIg05
greater than 95% of free methyl ester is converted to the corresponding
am de, when anmonia gas is used, or the correspondi ng et hyl am de, when
ethylam ne gas is wused; and 5 (f) isolating said peptide fromsaid
solution. 2. A process according to cl2d&im1, wherein the follow ng
Boc-a-am ne anino acids are coupl ed successi vel y fromthe Ctermnal to the
N-term nal , N-a-Bog ﬁ?ﬁlne cLar in H(1:I a- Boc- L- | euci ne,
N- a- Boc- D-t rypt oph ‘ﬁ(”N“ 9t c?é‘%atf’gf‘%ﬁ“)“ W'W-O h“q_fof yra8 hﬂ‘érs until greater

N-a- Boc- L-serine hinghat®,of Me@nBasi ddlertis ¥oHvenbam(the cd;rnségbmﬁ e, )when

N a- Boc- L- hi stidine(tosyl)-cycl ohexyl am ne salt utam c acid. 3.

A process accor di ngMignigoas mused, \%’BPéP’ﬁeStpH%d"PQ)?@W”"H%"(*@EF%M@"@F&?B'sof t he
Trp side chain isydmpyed by treatment with a solution conprising anmoni a,
a primary amne, or a secondary am ne and an al cohol. 15 4. A process
accordl ng to claim3, wherein said solution conprises anmoni a and

{f) isolating said peptide from said solution.

2. A process according to claim 1, wherein the following Boc-a-amine amino acids
are coupled successively from the C-terminal to the N-terminal, N-a-Boc-L-
proline, N-a-Boc-L-arginine-HCI, N-a-Boc-L-leucine, N-a-Boc-D-tryptophan(N'-
indole-formyl), N-a-Boc-L-tyrosine, N-o-Boc-L-serine hydrate, N-a-Boc-

10 tryptophan{N'-indole-formyl), N-a-Boc-L-histidine(tosyl)-cyclohexylamine salt,

and pyrogiutamic acid.

3. A process according to claim 2, wherein the formyl protecting group of the Trp
side chain is removed by treatment with a solution comprising ammonia, a

primary amine, or a secondary amine and an alcohol.

15 4. A process according to claim 3, wherein said solution comprises ammonia and
methanol.
5. A process according to any one of claims 1 to 4, wherein 1-

hydroxybenzotriazole (HOBT) is also used when coupling N-o-Boc-D-
tryptophan(N’-indole-formyl), N-a-Boc-L-tyrosine, N-a-Boc-L-serine hydrate and
20 N-a-Boc-tryptophan(N’-indole-formyl).



met hanol . 5. A process according to any one of clains 1 to 4, wherein 1-
hydr oxybenzotri azol e (HOBT) is al so used when coupling N a-Boc-D- -7 JUN 200
trypt ophan(N -indole-fornyl), Na-Boc-L-tyrosine, N a-Boc-L-serine hydrate
and 20 N-a-Boc-tryptophan(N -indole-fornyl). Il - 7 JUN 2005 24 6. A
process for the solid phase synthesis of a peptide of formula (1),

pAd u-H s-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pr@d4d y-NH2 (1) 5 wherein said nethod
conprises tenporarily protecting any tryptophan residue wth a side chain
protecting group which is labile to a base wherein said rotecting group is
removed durin§ cl e%PEPQES%tP"?ﬁéo'ﬂe‘fﬂaﬁﬁéy’lﬂi“ﬁs’sf?f&rﬁelpﬁ%e J?ri""ﬂﬁ)a upport by
reaction with a base. 7. A process according to claim®6, wherein said Trp or
D-Trp side chain prot epGiufgs-TAPSGrOLD-Trp-L20-A2gPro-GlyaN, 8. A process
according to claim?7, wherein said Tr Ql)or D-Trp side chain protecting

5 wherein said method comprises temporarily protecting any tryptophan residue
with a side chain protecting group which is labile to a base wherein said
protecting group is removed during cleavage of the peptide (I) from the solid

support by reaction with a base.

7. A process according to claim 6, wherein said Trp or D-Trp side chain protecting
10 group is an acyl group.
8. A process according to claim 7, wherein said Trp or D-Trp side chain protecting

group is removed by treatment with a solution comprising ammonia, a primary

amine, or a secondary amine and an alcohol.



group is removed by treatnent with a solution conprising ammonia, a_pr Ly
am ne, or a secondary am ne and an alcohol. - 7 JUN 2005 25 9. A'p Qﬁgﬁnﬁ
according to claim6, wherein said side chain protecting group is fornyl
and said base is a nethanol solution conprising anmonia. 10. A process for
the solid phase synthesis of the peptide of the fornmula pd u-H s-
Trp-Ser-Tyr-D-Trp- Leu- Arg- Pro- G y- NH2 Zonpri sing the steps of successively

5 coupling onto a solid support the follow ng prot ect ed am no aci ds:

Boc-3y, Boc- Pro Boc Arg HCl, Boc-Leu, Boc-D Tr é 21 Boc- Tyr, Boc- Ser,
Boc- Trp(PG 1)° BofRPERS @cgﬂ}fdmaﬁ%c'emsp@%emm "P%’te&"‘bgBPHEt‘% ng
group labile to arhagenardidaseid SmathBRd®s6IGtidrenipriomp afionkd. s, and sai d
process conprises both cl eaV| ng sai d peptl de from salrd support and renoving
said PG 1 10fromsa|dtr nreS|d th a soluti nco ng a
base. 11. A pri@cesé REpCEs? % W/??é:’PéVW %\dﬂmef’“ﬁ%oféhe HE&U%'S' 12. A

process of claim 1frrp:serlﬂy;-nmr@r@umrgﬂddewwgtdomam@.ﬁgﬂfelsﬁ@ﬁ oam&@ssmelya
primary am ne, or a secondar 13. A process of any one of clains
10- 12, 5 wherein sai §o4YRipg opte %@%suppon the following protected amino acids: Boc-Gly,

Boe-Pro, Boc-Arg.HCI, Boc-Leu, Boc-D-Trp{(PG-1), Boc-Tyr, Boc-Ser, Boc-

Trp(PG-1), Boc-His(PG-2), and Boc-pGlu, where PG-1 is a protecting group

labile to a base and PG-2 is a protecting group for His, and said process

comprises both cieaving said peptide from said support and removing said PG-1
10 from said tryptophan residues with a solution comprising a base.

11.  Aprocess of claim 10, wherein said PG-1 is an acyl group.

12. A process of claim 10 or 11, wherein said solution comprises ammonia, a

primary amine, or a secondary amine.
13. A process of any one of claims 10-12, wherein said PG-2 is tosyl.

15



15 - 7 JUN 2005 26 14. A process of any one of clainms 10-12, wherein said
PG 1l is fornyl and said solution conprises amonia. 15. The process JUN 200
according to any one of clainms 1 to 14, substantially as herein described
with reference to the Exanples. 5 16. A process according to claim1, or
claim6, or claim 10, substantially as herein described with reference to
the Exanples. 17. A peptide of formul &6(1), as defined in claiml1, whenever
obtained by the process of any one of clains 1 to 5. 18. A peptide of
formula (1), as defined in claim1, whenever obtained by the 10 process of
any one of cl&tnms & prasess ofjany onenh glejrefe 1 i 2.rtenein said IBG-1 dxfoayliandgaidn cl ai m
1, whenever obtai ngfl ¥ cbiBrisdRaRfsisa, 0f any one of clains 10 to 14.

15.  The process according to any one of claims 1 10 14, substantially as herein

described with reference to the Examples.

5 16. A process according to ¢laim 1, or claim 6, or ¢laim 10, substantially as herein

described with reference to the Examples.

17. A pepiide of formula (), as defined in claim 1, whenever obtained by the

process of any one of claims 1 to 5.

18. A peptide of formula (l), as defined in claim 1, whenever obtained by the

10 process of any one of claims 6 t0 9.

19. A peptide of formula (), as defined in claim 1, whenever obtained by the

process of any one of claims 10 to 14.



