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this application various publications are referenced by their full
citations . The disclosures of these publications in their entireties are
her ebyi ncorporated by reference into this application in order to nore
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BACKGROUND OF THE INVENTION

15 Glatiramer acetate (GA) is a mixture of polypeptides which
has been approved for the treatment of multiple sclerosis.
COPAXONE®, the brand name for a pharmaceutical composition
which contains glatiramer acetate (GA) as the active
ingredient, contains the acetate salts of synthetic

20 polypeptides, containing four naturally occurring amino
acids: L-glutamic acid, L-alanine, L-tyrosine, and L-lysine
with an average molar fraction of 0.141, 0.427, 0.095, and
0.338, respectively. The average molecular weight of
glatiramer acetate is 4,700 - 11,000 daltons. Chemically,

25 glatiramer acetate 1is designated L-glutamic acid polymer
with D-alanine, L-lysine and L-tyrosine, acetate (salt).

Its structural formula is:

(Glu, Ala, Lys, Tyr)y*XCH3;COOH
30 (CHgNO, » C3H7NO3 » CHy 4N202 » CoH11NO3 ) y ¢ XC2HaO2
CAS - 147245-92-9



CAS - 147245-92-9(" Copaxone", Physician's Desk Reference , (2000), Medi cal
Econom cs Co., Inc., (Montvale, NJ), 3115.) Processes of nmanufacturing

pol ypept iwlexoafossdiss type, including glatiraner acetatepcans2aescsbed in
U S. Patent No. 3,849,550, issued Novenber 19, 1974 to Teitel baum et al.,
U. S. Patent No. 5,800,808, issued Septenber 1 , 1998 to Konfino, et al.,
and PCT International Publication No. WD 80705250, publ i shed February 3 ,

2000 (Aharoni,, et al. \/\lm ch are, hereby incorporated by reference. For
exanmi o ol yiobppREahel” s By RigAatl S e e SRS Y (6806) P HRiascll
Ncar boxyanhydl‘EiCOesmmtSt@cp osﬂir&;. al(¥phhealg, -MBENzWI11§l.ut amat e and _
e-N-trifluoro-acetyllysine. The polynerization was carried out at ambient

tenperature in anhydrous di oxane with diethylamne as initiator. The
debl ocki ng of FFRESESER ar Bbxy PR ARFUSE N he PRI YRR idogc] PEnashiEf eCBE- by
hydr ogen bBomicel(tBng phaplemed awaidte,aciré am;cmbéal Lawed shy Haltent

removal of thegtrisf lgyuQr et yl u t i IM

pi peri di ne (U%TS P3a 8Le'i(r% @,%g %sg%é& E%vgll%s)%)egg ég?% eq%%iﬂgﬁm

Tei tel baum etlar UyS.TRetembrie ecl & 8§08 hésaue@ﬁ%@}ﬂbeg‘r dup 1808t ke

gl utam c aci d Koadlihoes etheluse £fa | Prgermarnics oahl HBublaegtisn agbd. wds a

result, a lar . di sie.S; C Thedlsoalo this
acidic waste %? glg%?lge bﬁé %((:iost ruaIiﬁlxxfterna%l(5 ﬁg}"ﬁoﬂ% of tgroS'ch ct{honﬂof
such p0|y68ptﬁaés dyegeby 1ncorporated by reference. . For example,

polypeptides of this type were prepared from the N-
carboxyanhydrides of tyrosine, alanine, y-benzyl glutamate
and g-N-trifluoro-acetyllysine. The polymerization was
carried out at ambient temperature in anhydrous dioxane with
15 diethylamine as initiator. The deblocking of the y-carboxyl
group of the glutamic acid was affected by hydrogen bromide
(HBr) in glacial acetic acid and is followed by the removal
of the trifluorocacetyl groups from the lysine residues by 1M
piperidine (U.S. Patent No. 3,849,550, issued November 19,
20 1974 to Teitelbaum, et al.}.

The deprotection of the vy-carboxyl group of the glutamic
acid requires the use of large amounts of HBr/acetic acid.
As a result, a large volume of acidic waste is produced. The
25 disposal of this acidic waste is difficult and costly.
Alternate methods of production of such polypeptides are
desirable in order to eliminate the problems of acidic

waste products.



desirable in order to elimnate the problens of acidic waste products

. SUVWARY OF THE | NVENTI ON The subj ect invention provides for a process for
maki ng a woxbewos3eB acetate salts of pol ypeptides, eachpofi/ushioshomensi sting
of glutam c acid, alanine, tyrosine and |lysine, wherein the m xture has a
desi red peak nol ecul ar wei ght, conprising: a ) polynerizing
N-carboxyanhydrides of tyrosine, alanine3 g-benzyl glutanmate and
trifluoroacet sine with an initiator in an anount of 0.01%to 20% by

wei ght for a Bl @F pBE JANVENTIONe and at a suitable tenperature to form

a m Xturte gf fmfé)tsﬁﬂij@itpqmw?bﬂe§arovMé§thiXIaUIbQo@EsQOEMPGMakQﬁé hﬂ
unprotecte avli n pe no renpvi e
benzyl proteé? Srdﬂ% FFS%??%e ﬁﬁgfuré§ {%Qﬁ e péﬁ%ﬁbp??d&@gﬁb
contacting trt@rpglsypept cdeslutemia hyildogehaninsi stivatsdingstangnd visjideogen to

produce asm xiHureiaf dud fhuenoacetyd Brelested %@axp%ﬂe@%iarwe%hm xture
of polypeptldes ln unBrotected form having the st peak nol ecul ar wei ght;

c ) renovi ng 9H® PPlor oacetyl protecting group fromthe trifl uoroacetyl
pr ot ect ed polypeppndespolymerizing N-carboxyanhydrides of tyrosine,

alanine, Y-benzyl glutamate and
trifluoroacetyllysine with an initiator in an

10 amount of 0.01% to 20% by weight for a suitable
period of time and at a suitable temperature to
form a mixture of protected polypeptides, which
mixture of polypeptides in unprotected form
having a first peak molecular weight;

15 b) removing the benzyl protecting group from the
mixture of protected polypeptides by contacting
the polypeptides with a hydrogenolysis catalyst
and hydrogen to produce a mixture of
trifluorocacetyl protected polypeptides, which

20 mixture of polypeptides in unprotected form
having the first peak molecular weight;

c) removing the trifluorocacetyl protecting group
from the trifluorocacetyl protected polypeptides
by contacting the polypeptides with an organic

25 base solution to form a mixture of polypeptides,
which mixtures of polypeptides in unprotected
form having the first peak molecular weight;

d) removing the free trifluorocacetyl groups and low
molecular weight impurities by ultrafiltration to

30 obtain the mixture of polypeptides each of which
consisting of glutamic acid, alanine, tyrosine
and lysine; and

e) contacting the mixture of polypeptides each of
which consisting of glutamic acid, alanine,

35 tyrosine and lysine with an aqueous solution of
acetic acid to form the mixture of acetate salts

of polypeptides each of which consisting of



by contacting the pol ypeptides with an organic base solution to forma
m xture of pol ypeptides, which m xtures of polypeptides in unprotected form
havi ng t hwofweeaissgweak nol ecul ar weight; d ) renovi ng thectrseo6/002351
trifluoroacetyl groups and | ow nol ecul ar weight inpurities by
ultrafiltration to obtain the m xture of pol ypeptides each of which
consisting of glutanmic acid, alanine, tyrbsine and |ysine; and e )
contacting the m xture of polypeptides each of which consisting of glutamc
aci d, alanine, tyrosi nglatamigsiagédni o 28ANGquEYHSSEBE UEPEN 10551 &Cetd aci d
to formthe mxture of e&ehgt ensadiésindd pehkprpléderaaadighit .whi ch
consisting ofglutam c acid, alanine, tyrosine and |ysine and having the
desired peak nol ecul ar weight. The subject invention also provides for a
process for nEkeéngubieickt ukevertian f hlisp oaveryidesr ofext ed poPgpept i kRes,
each of WY chpgensd si | fitkidfrId#t aHi¢1a6F6acadANigidteyreasbpeypastides,
trifluoroacetyl I1¥5| ng, V\Qerel n the m.,xture of gQO' ggtl des.in u?%g{)r'geect ed
form has a fiFattpedk nBlETll aF°WRETHEYS cSifpri Fﬁé“e‘ . 250fy mef TR
N- car boxyan hydyrd@'_sn@far_nq/r bsi filblorglagritmé ly gidenzyhexgint aphee emppithire of
trifluoroacetyblysihe did KrARinpRbtbat8d £dfthas a first peak molecular
weight, comprising:

10 a. polymerizing N-carboxyanhydrides of tyrosine,
alanine, Y-benzyl glutamate and
trifluorocacetyllysine with an initiator in an
amount of 0.01% to 20% by weight for a suitable
period of time and at a suitable temperature to

15 form a mixture of protected polypeptides, which
mixture of polypeptides in unprotected form
having a first peak molecular weight; and

b. removing the benzyl protecting group £from the
mixture of protected polypeptides by contacting

20 the polypeptides with a hydrogenolysis catalyst
and hydrogen, to obtain the mixture of
trifluorocacetyl protected polypeptides each of
which consisting of glutamic acid, alanine,
tyrosine and trifluorocacetyllysine and which

25 mixture of polypeptides in unprotected form

having the first peak molecular weight.



anount of 0.01%to 20% by weight for a suitable period of tinme and at a
suitable tenperature to forma m xture of protected pol ypeptides, which

m xt ure oWopodess@si des i n unprotected form having a fi pstr/yseak/onssecul ar
wei ght; and b . renoving the benzyl protecting group fromthe m xture of
protected pol ypeptides by contacting the pol ypeptides with a hydrogeno

| ysis catal yst and hydrogen, to obtain-te-m xture of trifluoroacetyl

prot ect ed pol ypepti des each of which consisting of glutam c acid, alanine,
tyrosine and trifluoroacetyllysine and which m xture of polypeptides in
unprot ect ed foETAILED DESCHKEPTIONS OFpEHE INMENTIONT wei ght. DETA |1 ED

For making a TS D ST adbiReoRarr e oroh ol ohept FACeo R o AT En *°
consi sting ofmigityrgni of aecatabe amerés tof oppherenid depsi reaclwhef eiviiche
LS 15 g TR 8 OB G i e
LT Uor bacergITaine b {HEAN i BPa B Ao AR amb Y 0% (7585 by
wei ght for a swinrdlsiiegperiod of tinme and at a suitable tenperature to

a) polymerizing N-carboxyanhydrides of tyrosine,
alanine, Y-benzyl glutamate and

10 trifluorcacetyllysine with an initiator in an
amount of 0.01% to 20% by weight for a suitable
period of time and at a suitable temperature to
form a mixture of protected polypeptides, which
mixture of polypeptides in unprotected form

15 having a first peak molecular weight;

b) removing the benzyl protecting group from the
mixture of protected polypeptides by contacting
the polypeptides with a hydrogenolysis catalyst
and hydrogen to produce . a mixture of

20 trifluorocacetyl protected polypeptides, which
mixture of polypeptides in unprotected form
having the first peék molecular weight;

c) removing the trifluoroacetyl protecting group
from the trifluorcacetyl protected polypeptides

25 by contacting the polypeptides with an organic
base solution to form a mixture of polypeptides,
which mixtures of polypeptides in unprotected
form having the first peak molecular weight;

d) removing the free trifluoroacetyl groups and low

30 molecular weight impurities by ultrafiltration to
obtain the mixture of polypeptides each of which
consisting of glutamic acid, alanine, tyrosine
and lysine; and

e) contacting the mixture of polypeptides each of

35 which consisting of glutamic acid, alanine,
tyrosine and lysine with an agqueous solution of

acetic acid to form the mixture of acetate salts



forma m xture of protected pol ypeptides, which m xture of pol ypeptides in
unprotected formhaving a first peak nolecular weight; b ) renoving the
benzyl prwoecddosgeogr oup fromthe m xture of protected pecypspiicdessby
contacting the polypeptides with a hydrogenol ysis catal yst and hydrogen to
produce . a mxture of trifluoroacetyl protected pol ypeptides, which

m xture of polypeptides in unprotected fofmhaving the first peak nol ecul ar
weight; ¢ ) renoving the trifluoroacetyl protecting group fromthe
trifluoroacetyl protect®dd poilypeptides AGbntodct i‘“%@ci’lhecﬁﬁﬁirﬁ’ébwdé%fwith
an organi c base sol uti aLdtenfier MAJ) Hildmanef poirseepti des, WHiclke rand ures
of pol ypeptides in unprotected, form havin he firs eak. nol ecul ar wei ght ;
d ) renoving the free tr%ai‘ﬁngo(rgggc%ﬁ/ redr 5%6%( grolge 16\i/v‘—’“rpm"lleel ar wei ght
inmpurities by ultrafiltration to obtain the m xture of pol ypeptides each of

whi ch consﬁsL itAY 0 thl.BHc?]}meﬁltaCit@le_ a‘ﬂi@@tn%ﬁaﬁ?’rm%l@&d WeAYhRE maANhe )
contact {10, S, B Sl L YRR 384 560, OF W SEeRLl 9 5, sy
daltons or 4,000 daltons to 8,600 daltons or 4,000 daltons
to 8,000 daltons or 6,250 daltons to 8,400 daltons or 2,000
daltons to 13,000 daltons or 4,700 daltons to 13,000
10 daltons or 10,000 daltons to 25,000 daltons oxr 15,000
daltons to 25,000 daltons or 18,000 daltons to 25,000
daltons or 20,000 daltons to 25,000 daltons or 4,700
daltons to 11,000 daltons or 7,000 daltons or 13,000
daltons to 18,000 daltons or 15,000 daltons or 12,500
15 daltomns.

In an embodiment, the desired peak molecular weight may be
2,000 daltons to 40,000 daltons or 2,000 daltons to 20,000
daltons or 4,000 daltons to 8,600 daltons or 4,000 daltons
20 to 8,000 daltons or 6,250 daltons to 8,400 daltons or 2,000
daltons to 13,000 daltons or 4,700 daltons to 13,000
daltons or 10,000 daltons to 25,000 daltons or 15,000
daltons to 25,000 daltons or 18,000 daltons to 25,000
daltons or 20,000 daltons to 25,000 daltons or 4,700
25 daltons to 11,000 daltons or 7,000 daltons or 13,000
daltons to 18,000 daltons or 15,000 daltons or 12,500

daltons.

In an embodiment, the hydrogenolysis catalyst may be
30 Palladium/carbon, Raney Nickel, Pt, Pt/C, PtO;, PA(OH),,
Rh/C, or RhC1l(PPhi3); .

In another embodiment, the hydrogenolysis catalyst may be
Palladium/carbon.

35
In yet another embodiment, the weight ratio of protected
polyvpeptide to palladium/carbon catalyst may be 10:1.



acetic acid to formthe m xture of acetate saltso f pol ypeptides each o f
whi ch consisting o f glutamc acid, alanine, tyrosine and |ysine and havi ng
t he desi rwo 2p@ais3émel ecul ar wei ght. I n an enbodi nent, thecfriusstospenki

nol ecul ar weight may b e 2,000 daltons t o 40,000 daltons, o r 2,000
daltons to 20,000 daltons o r 4,000 daltons to 8,600 daltons o r 4,000
daltons to 8,000 daltons or 6,250 daltons’t-o 8,400 daltons o r 2,000
daltons to 13,000 daltons o r 4,700 daltons to 13,000 daltons o r 10, 000
daltons t o 25,000 daltons o r 15,000 daltons to 25,000 daltons o r 18, 000

1L 5 o 0 Sbinsg S Sibointostan e O nifonnn
oorr 4, altans.t o tons o.r al tons_or .dal t ons
to 18, 000 dal fb &Eﬁe IR IQEAE FItys OOm%l%llﬁa nsp?rﬁ%rméeﬁloeﬁ%oﬁ ment ,

the desired peekverdl esalartei drompeheh ergupOCagsicsangt of 40evemalal t ons

o r 2,000 gal tensndl %@Q,sgggoggﬁ@pns or 4,000 daltons to 8,600 daltons o r
4,000 daltons t o 8,000 daltons or 6,250 daltons t o 8,400 daltons o r

2,000 daltons t o 13, 000 daltons o r 4,700 daltons to 13,000 daltons o r
10, 000 dal t ofs daneclty, @dDodaimenns tthe skBved@ daltbasmetlmryd,. 000 dal tons o
r 18,000 daltons t o 25,000 daltons o r 20, 000 daltons to 25,000 daltons o
r 4,700 ddaal | ttoonnss ttoo 1111,, 000000 ddaal | ttoonnss oorr 7,000 daltons
or 13,000 dal f®¥n&tt 6MPIIBBRE daFtonstbET2 4 JBRY dF t BnBTOTFTY ABHY 2

10 dialkyl amine or sodium methoxide.
In another embodiment, the initiator may be diethylamine.

In yet another embodiment, the amount of initiator may be

15 0.05% to 19% by weight or 0.1% to 17% by weight oxr 0.5% to
15% by weight or 1% to 10% by weight or 2% to 5% by weight
or 2% by weight or 5% by weight.

In an embodiment, the organic base in step c¢) may be an

20 aqueous organic base.

In another embodiment, the agqueous organic base may be a

primary, secondary or tertiary amine or methanolic ammonia.

25 In yet another embodiment, the aqueous organic base may be

piperidine.

The subject invention also provides for a mixture of
acetate salts of polypeptides made by the previous

30 processes.

The subject invention further provides for a pharmaceutical
composition comprising the previous mixture and a
pharmaceutically acceptable carrier.

35
The subject invention still further provides for a process

for ©preparing a pharmaceutical composition comprising



daltons . In an enbodi nent, the hydrogenolysis catalyst may b e

Pal | adi um car bon, Raney Nickel, Pt, Pt/C P tqg2 , Pd(OH 2, Rh/C, o r Rhd
(PPh 3 ) 3woroenssdeer enbodi ment, the hydrogenol ysis cat acyais2emapoisse

Pal | adi umi carbon. In yet another enbodi nent, the weight ratio o f
protected pol ypeptide to palladiunfcarbon catalyst may b e 10:1.1n an
embodi nent, the step of contacting the pol8ypeptides with the hydrogenol ysis
catal yst may be perforned in a solvent, selected fromthe group consi sting
of ma%/hanol?/ ét | oS sOBFORATS . ISt hét bRl neRermatRitdsaaidnt may
be net hanol . lavcaptebbedcaenierthe initiator may be a primary amne, a

di al kyl am ne or sodi um net hoxi de. I n another enbodinment, the initiator may
be diethylamne . In yet another enbodi ment, the anount of initiator may be
0.05%to0 19% BAreneFyhtedt R1eRtirm 708tRheatei RiftVistiesn. 595t 8 PEOEBysSwECght or
1% to 10% by weicglatrieg 2% t oph%eicamiight Orcoi’x%bléﬁt\tﬂ)ehghtcdﬂta@{(ibg’ wahght .
In an enbodingn{, e or | C se.ln ste y an_agueous_or gani c
base. | n anothe 'eéjgr'rl%od?lnpn ',e t fg %a%te%%es. %?g%%i ggbggg?’ﬁﬁ?%bge% 5??%&?3,
secondary or tW¥HChargoRFASENSr ¢t Banbimkc aprbRi aalhnipet &wophéne and

enbodi ment, t he/sdaiégousheraNi thdagbxt®@e PBas a desired peak molecular
weight, the improvement comprising making the mixture of
10 acetate salts of polypeptides by any one of the previous

processes.

The subject invention provides for a process for making a
mixture of trifluoroacetyl protected polypeptides, each of
15 which consisting of glutamic acid, alanine, tyrosine and
trifluorocacetyllysine, wherein the mixture of polypeptides
in unprotected form has a first peak molecular weight,
comprising:
a) polymerizing N-carboxyanhydrides of tyrosine,
20 alanine, Y-benzyl glutamate and
trifluoroacetyllysine with an initiator iﬁ an
amount of 0.01% to 20% by weight £for a suitable
period of time and at a suitable temperature to
form a mixture of protected polypeptides, which
25 mixture of polypeptides in unprotected form
having a first peak molecular weight; and
b) removing the benzyl protecting group from the
mixture of protected polypeptides by contacting
the polypeptides with a hydrogenolysis catalyst
30 and hydrogen, to obtain the mixture of
trifluorocacetyl protected polypeptides each of
which consisting of glutamic acid, alanine,
tyrosine and trifluorocacetyllysine and which
mixture of polypeptides in unprotected form
35 having the first peak molecular weight.



pi peridine . The subject invention also provides for a mxture of acetate
salts of pol ypeptides nade by the previous processes. The subject invention
further pwowvbebassdosr a pharnaceutical conposition conpriPsr32606@035EVI OUS
m xture and a pharmaceutically acceptable carrier. The subject invention
still further provides for a process for preparing a pharnmaceuti cal
conposition conprisingmXxing the previousom xture with a pharmaceutically
acceptabl e carrier. The subject invention further provides for a process
for preparinglm piar nemsedinelt, conhesih&dwngnndmysdbngcanaagueousamixmmre of

acetate Saltngiléﬁ4%§W§5ﬂQE§ aﬁgg fN k&f CQQsls%tﬂg of, tglut 20|d

al ani ne, tyrosine an si ne er e mxture has a e3|re pea

mol ecul ar wei BMC. t IRF iRREL6HBE At conpr|5|ng maki ng the mixture of acetate
salts of polypeptides by any one of the previous processes . The subject

i nvention §ro¥|ggﬁlgger eg£§8§$é f?;ﬁh kh”@r eno(ﬁéfatﬁagrfflLl ?ﬁ9$anlne

pr ot ect ed polyp f con acid,
tyrosi ne and Pt ¢@kﬁ%ﬁﬂﬁﬂ?@ﬂly3|ne, mhereln the mixture of polypeptides in
unprotected formhas a first peak nol ecul ar wei ght, conprising:

In yet another embodiment, the weight ratio of protected
polypeptide to palladium/carbon catalyst may be 10:1.

10
In an embodiment, the step of contacting the polypeptides
with a hydrogenolysis catalyst may be performed in a
solvent selected from the group consisting of methanol,
ethanol or isopropanol.

15
In another embodiment, the solvent may be methanol.
In yet another embodiment, the initiator may be a primary
amine, a dialkyl amine or sodium methoxide.

20

In an embodiment, the initiator may be diethylamine.

In another embodiment, the amount of initiator may be 0.05%
to 19% by weight or 0.1% to 17% by weight or 0.5% to 15% by

25 weight or 1% to 10% by weight or 2% to 5% by weight or 2%
by weight or 5% by weight.

In an embodiment, the first peak molecular weight may be
2,000 daltons to 40,000 daltons or 2,000 daltons to 20,000

30 daltons or 4,000 daltons to 8,600 daltons or 4,000 daltons
to 8,000 daltons or 6,250 daltons to 8,400 daltons or 2,000
daltons to 13,000 daltons or 4700 to 13,000 daltons or
10,000 daltons to 25,000 daltons or 15,000 daltons to
25,000 daltons or 18,000 daltons to 25,000 daltons or

35 20,000 daltons to 25,000 daltons or 4,700 daltons to 11,000
daltons or 7,000 daltons or 13,000 daltons to 18,000
daltons or 15,000 daltons or 12,500 daltons.



a ) polynerizing N-carboxyanhydrides of tyrosine, alanine, g-benzyl
glutamate and trifluoroacetyllysine with an initiator in an amunt of 0.01%
to 20% bywoeb@htssfoer a suitable period of time and at arewiusadem023s1
tenperature to forma mxture of protected polypeptides, which mXxture of
pol ypeptides in unprotected formhaving a first peak nolecul ar weight; and
b ) renoving the benzyl protecting group Womthe m xture of protected
pol ypeptides by contacting the pol ypeptides with a hydrogenolysis catalyst
and hydrogen, to obtain the mxture of trifluoroacetyl protected _
pol ypepti des emph cfubjeceh tonshisidmngadkod! yi?mcrﬁsamf@r_ gha%%ufé’r?&' '?ed
and trifluoroacetyl i d which mxture.o 0 eptides in_unpraqtecte
f orm havi ng the %rdg%%gggﬁgml gg&%gﬁ@ﬁéi gﬁf’.lmeg ?%%)ﬁ)odia?r‘éﬁt , °fhe Wi}§Fogeno
| ysis catal ystCoffténgal ¢fadi gmtamibonackRaney alibpkee, PtyrPsite PO,
PA(OH) 2, Bh/ GrimlddrcheBPR18ydine | N aRaLBey enhpdi neRt, Lhe hygE ogepal ysis
catal yst may bf %g;ila%%ilum garé)on. Incyet anot her enbodi nent, the wei ght
ratio of protected polypeptrde t'& paiIadrGit carbon catal yst may be 10:1. In
an enbodi ment, the step of contacting the polypeptides
The subject invention also provides for a process of making
a mixture of acetate salts of polypeptides, each of which
10 consisting of glutamic acid, alanine, tyrosine and lysine,
wherein the mixture has a desired peak molecular weight,
comprising: ,
a) treating the previous mixture with an organic
base solution,

15 b) removing the free trifluoroacetyl groups and low
molecular weight impurities by ultrafiltration to
obtain a mixture of polypeptides each of which
consisting of glutamic acid, alanine, tyrosine and
lysine, and

20 c) contacting the mixture of polypeptides with an
aqueous solution of acetic acid to form the mixture of
acetate salts of polypeptides, each of which
consisting of glutamic acid, alanine, tyrosine and
lysine having the desired peak molecular weight.

25

In an embodiment of the previous process, the organic base

may be an aqueous organic base.

In another embodiment of the previous process, the aqueous
30 organic base may be a primary, secondary or tertiary amine

or methanolic ammonia.

In yet another embodiment of the previous process, the
aqueous organic base may be piperidine.

35
EXPERIMENTAL DETAILS



wi th a hydrogenol ysis catal yst may be perfornmed in a solvent selected from
the group consisting of nethanol, ethanol or isopropanol . In another

enbodi menvo 20dwsse@Bvent nmay be net hanol. I n yet another pemtisdios®odsst t he
initiator may be a primary amne, a dial kyl am ne or sodi um nethoxide. In
an enbodi nent, the initiator may be diethyl amne . In another enbodi nent,
the anobunt of initiator may be 0.05%te 1%% by weight or 0.1%to 17% by

wei ght or 0.5%to 15% by weight or 1% to 10% by weight or 2%to 5% by

wei ght or 2% BXAN®RLIEgHt or 5% by weight. In an enbodinent, the first peak
nol ecul ar wei ght nay be 2,000 daltons to 40,000 daltons or 2,000 daltons to
20, 000 dal tong Itons or 4,000 daltons tq 8,000
dal tons or 6,2 e G35

dal tons or 47@@5_0 13 000 daltons or 10 000 daltons to 25 000 daltons or
15000 dalg ong £ 25,000 abons lerc;r%oqg nﬂ?éiﬂi&? 2254808 6l 4 ppsuor

20,000 daltons _to, |tons or 4 tons tons or
7,000 dal t ons®bra4Kanso 31 FBRSMEUEE 006 HERERHs Eq 01°§ é@é aa| POMICSST
12, 500 dal t onsndhevasubjleed ifiteatredn al4s61lproviodesNd-orr i lnioxbaeetyl- It-rlf
'Uoroacety' PEOLEGL ef- &’é%_lﬁ’og&%ﬂugﬁﬁc?é‘c@ef’é BEH E8”§3%“ g9 QE 8&&5&

aci d, al ani ne, tyr05|ne an uor oacet S|ne roduce one of
t he and " the solution was stirred at O 25° for 15 mlnutes and

10 was then filtered. 21.25 g of L-alanine N-carboxyanhydride

d
s G

were added to 395 ml of dioxane and the solution was stirred

at 20-25°C for 15 minutes and was then filtered. 14.83 g of

5-benzyl L-glutamate N-carboxyanhydride were added to 260 ml

of dioxane and the solution was stirred at 20-25°C for 10
15 minutes and was then filtered.

The solutions were combined in a 2L Erlenmeyer flask
equipped with a mechanical stirrer. The solutions were
stirred together for 5 minutes. 3.9 g of diethylamine was

20 then added to the reaction mixture. The mixture was stirred
for 24 hours at 23-27°C.

The reaction mixture was then added to 5L deionized water.
The solid reaction product was filtered, washed and dried at

25 60°C under vacuum. 65.6g of solid white-off-white powder was
produced.



i mredi ately precedi ng processes. The subject invention also provides for a
process of making a m xture of acetate salts of polypeptides, each of which
consi st i ngoahoegisedoam ¢ aci d, al ani ne, tyrosine and |ysi per/vsheo®d3st he

m xture has a desired peak nol ecul ar weight, conprising: a ) treating the
previous m xture with an organic base solution, b ) renoving the free
trifluoroacetyl groups and | ow nol ecul ar 1®erght inpurities by
ultrafiltration to obtain a m xture of polypeptides each of which

consi sting of E¥ANRIFZ2c acid, alanine, tyrosine and lysine, and c )
contacting the m xture of polypeptldes with an aqueous solution of acetic
acid to fornlthe nlxture of a etate salts of poI
consi sting of 2ERXR%EH Y
desired peak mwmw, \nmzrﬂ”et Il-r'ir‘ya:r] erd)oﬁ:bnnernolq'f[Lt—Béupr Ml—mﬂa-hf@_ss
the organig bﬁgglgaﬁbggqqn aqueous organi ¢ base . In another enbodinent of
t he previous queqQus organlc base may be a primary, secondary

or tertiary amnfnd& onne’f*lh%m(ﬂoil& aniotiaet Iﬁy?%?e%iﬁﬁdhe?serﬁﬁ?&rﬁ@ﬁfl of* t he

previ ous procEsanpldie were suspended in 540 ml of methanol. 1.8 g of wet
palladium on charccal (10% Pd on charcoal type B87L Powder,

Johnson Matthey -~ Precious Metals Division) was added.

10 Hydrogenolysis was achieved by bubbling H, at 2 Atm. for 7

hours through the mixture. The mixture was filtered. The

reaction mixture was concentrated to 270 ml and was added to

600 ml of water. The mixture was stirred for one hour and

the mixture was filtered and dried to yield 14 g of white-
15 off-white powder.



aqueous organi c base may be piperidine . EXPERI MENTAL DETAI LSEXAMPLE 1
Synthesis of Poly [5 -benzyl -1-A3u, Nb-TFA-L-Lys, L-Ala, LTyr] 7.43 g of
L-t yr osi nwoNoeaszisbagyanhydri de were added to 260 nml of diporaseos@nozsshe

m xture was heated to 60 OC for 20 m nutes and was then filtered. 34.61 g
of N6-trifluoroacetyl-LLysi ne N-carboxyanhydride were added to 630 ml of

di oxane and the solution was stirred at- 26-25 OC for 15 m nutes and was
then filtered. 21.25 g of L-alanine N-carboxyanhydride were added to 395 m
of di oxane angXAMRLES® ution was stirred at 20-25 OC for 15 minutes and was
then filtered. 14.83 g of 5-benzyl L-glutamate N carboxyanhydride were
added to 260 n1 of d|o ane and the solutlon mas stlrred at 20 25 OC for 10
m nut es and W ! : S gL 2 L-
Erl enneyer fl &gk, dmuu@peﬂ MVth a nechanlcal stirrer. The solutlons wer e
stirred tagethge t gﬁyy N dto
t he reactlogn %‘nét ure. t%‘? hé mhgéﬁresmlge%}t%% gicf?f%%/ hgzu\r,\@é:rat %e?g%%c
The reaction At&t Bte HasWeken affedlt PELPdRPRHIE Weker 2999 &6 itdh
reaction pr odm:;ttwm fard ehedmivashedvandtdiired at Mmﬁeraumwar 65.

6g of solid wh O\,?ztstp "*ﬁ! { &g&?@rvﬂ?% %t%@gﬁlggn%'@'eﬁrz FPEREQLEGH @D

(FNdrogenonS|s)

a yellow1sh tlnt was attalned Ultrafiltration was performed

10 using a 5 kilodalton membrane, to remove all of the low-
molecular weight impurities. After 6 cycles of
ultrafiltration, the solution was acidified with acetic acid
until a pH of 4.0 was achieved. Water was added and the
solution was ultrafiltrated until a pH of 5.5 was attained.

15 The solution was concentrated and lyophilized for 60 hours.
4.7 g of a white, lyophilized cake of Poly[L-Glu, L-Lys, L-
Ala, L-Tyr] was attained.



TFA-L-Lys, L-Ala, L-Tyr] to formPoly[L-Q u, N6-TFA-L-Lys, L-Ala, L-Tyr] 18
g of the solid product synthesized as described in Exanple 1 were suspended
in 540 mwofoemisbasol . 1.8 g of wet pall adi um on char coaT(Uk086so23en
charcoal type 87L Powder, Johnson Matthey - Precious Metals Division) was
added. Hydrogenol ysis was achi eved by bubbling H2 at 2 Atm for 7 hours
through the m xture. The m xture was fid fldred. The reaction m xture was
concentrated to 270 ml and was added to 600 m of water. The m xture was
stirred for oESAMERLE 4nd the mixture was filtered and dried to yield 14 g
of whiteoff- white powder. EXAMPLE 3 Renoval of the Trifluoroacetyl Goup to

formPoly[L-Qu, LLys “ALa, L-Tyr] 9 g of the product. synthesized in
Exanmpl e 2 mrmmo = A Rater. 60 nl of piperidine were added to
the mixture, @he tiveleviulegr ewekshist iofr ethat puysmctenper dxamplior 324vdmur s.
Tthte m ij urﬁ }("’éétéﬁ:’@r?{daduémﬂga £l %%&ggér aie ‘HRtS hﬁé?.ys&e%x?d@a%lioh' nﬁpﬂ@St
attai ned. rafiltration was perforned using. a odal t on rane, to
renove all of ©? ‘é“‘II"OV\ﬁ%LFJé%RV\ﬂ%ar“P’\E%‘i gt qvnﬁ%ﬁ%té’?. FRpgphage c?gfg‘%’ofp}{
ultrafiltrati don; wie wedubsohheaslddiedphaed. with acetic acid until a pH of

4.0 was achi eved. Water was added and the solution was ultraf iltrated

until a pH of 5.5 was_ attai ned. ) . .
The total retention time of the column was determined using

10 200 pl of acetdne diluted with 1 ml of water. The column was
calibrated using TV molecular weight markers using
Millennium calculations which were described in US Patent
6,514,938, issued February 4, 2003 (Gad, et al.) (see
specifically Example 2) hereby incorporated by reference.

15
After calibration, a solution of 5 mg/ml of the product of
Example 3 was prepared. The peak maximum retention time was
measured, and the peak molecular weight was determined to be
12,700 daltons.

20



The sol ution was concentrated and |yophilized for 60 hours. 4.7 g of a
white, lyophilized cake of Poly[L-Qu, L-Lys, LAla, L-Tyr] was

at t ai ned. \egAMRLI836b8 Mol ecul ar Wei ght Anal ysi s The nol eculpan/uvsedoghv2zef t he
product of Exanple 3 was determ ned using a Superose 12 HR Gel Perneation
HPLC col um, equi pped with an UV detector. Phosphate buffer, pH 1 .5 was
used as the nobile phase . The total retexrgi-on tine of the colum was
determ ned using 200 mM of acetone diluted with 1 mM of water. The col umm
was cal i brat ed&xasPng TV nol ecul ar wei ght markers using M| ennium

cal cul ati ons which were described in US Patent 6,514,938, issued February 4
, 2003 (Gad, ) (see speC|f|caIIy Exa i ncor por at ed by
reference. AftgFILaVPb?e tgry k. R ENBr oduct of
Exanpl e 3 was 2pr epaipad. Ebeupeark n(xaa(s mmd’zﬁir@ﬂll mslhgnemlasm‘easﬂr edheand

t he peak |l e t gggﬁ 0
FNdronS|gganggﬁgﬁeﬁgi%%tlgﬁﬁo nF %ﬂ%%ﬁt%%tg EH%L eggoﬁéégghgaas
prepar ed usi nGFOROTRY @Pltlﬁéorpo|”91ra%pﬁwasélerr%w5éa>@p|@% hsred vegdaMsargi ni ne
i nternal contr@hcsatubten. uthe sampliaiag! utd omwv\ﬁs pehollyzathdssi ng N

concentr at ed H‘E'mo%%{%éf‘-‘é”'a@@ ]14)0(0\6] V)f pheppl dipder anbhs aLomerhehe 8t 110

0C for 24 hour’s acid contr _
solutions, each contalnlng one of glutamate, alanine,

10 tyrosine, and lysine HCl were prepared and hydrolyzed. The
sample solution and the controls were derivatized with
ortho-phthaldialdehyde.

The samples and controls were analyzed using a Merck
15 LiChrosorb RP18 7 um column equipped with an UV detector.
The mobile phase was phosphate buffer pH 2.5/ acetonitirile
gradient. The molar fractions of the amino acids in the

polypeptide sample were determined based on peak area.

Amino acid Molar fraction
Glutamic Acid 0.138

Alanine 0.42

Tyrosine 0.099

Lysine 0.343

20



sol utions, each containing one of glutamate, al anine, tyrosine, and |ysine
HCO were prepared and hydrol yzed. The sanple solution and the controls were
deri vat i zw0 20603368t ho- pht hal di al dehyde . The sanpl es ardTasRésObBSNEr €
anal yzed using a Merck Li Chrosorb RP18 7 mm col um equi pped with an U/
detector. The nobil e phase was phosphate buffer pH 2.5/ acetonitirile
gradient . The nolar fractions of the amI® -acids in the pol ypeptide sanple
wer e determ ned based on peak area. EXAMPLE 6 Fornation of Acetate Salt The
product of any one of Exanples 1-3 is contacted with an agueous sol ution of
acetic acid tgx@piet be pol ypepti de acetate salt. Dl SCUSSI ON The i nventors
of the disclosed invention found that hydrogenolysis is effective in
removi ng the benzyl groups from glutamate residues of the protected

pol ypept i des. FEpweitfipgadf VAcdtia¢ei Babat ors of the instant invention found
that the uge of hydrogenol ysis using a palladium carbon catalyst is
effective in renoving the genz | groups fromglutamate residues to forma
trifluoroacetiqEbéF?%@ﬁFia ,aﬂ%i?ﬁ%i%fd¥ﬁ?ﬁﬁﬁ dipy theCPRFITaRs gl §P
groups on the dgysione rssiuties. ¢at akysic heldexanpkerpaldhed podymwgtidr, can
be recovered gpdiyedsedithereby elimnating waste. The trifl uoroacetyl
groups were subsequently renoved fromthe

10



| ysi ne resi dues by piperidine. O her hydrogenolysis catal ysts may al so be
used to renove the benzyl groups fromthe glutamate residues . Such known
hydr ogenolvpbes/s3doal ysts are Raney Nickel, Pt, Pt/C, Pt@eyr/uRdfcioh23gr Bh/ C
RhCl (PPh 3 3, and other transition netal catal ysts. The hydrogenol ysis
reaction can be perforned at a tenperature between 200C and 1000C and a
pressure between 1 atmand 100 atm Usinghydrogenol ysis instead of

HBr/ acetic acid to renove the benzyl groups, however, posed a further

conpl i cati on. DAREHSHEPN acetic acid is used, it serves the dual function of
both renoving the benzyl groups fromthe glutamate residues and cl eaving

t he pol ypepti to.achi eve a desirged ayverage | ecul ar ,wei ght of th
m xture. Hydr %S‘Snml{}é’ Fg,goﬁ%we%g, l[‘g‘fﬁes h%‘?]g?ﬁegvemt\ﬁé‘t%f‘ypgﬁf‘f‘ae. that
Theref ore, inWwdrogenelysise % sefbsetiyy otessehoviner thedibkhedlt heoups

producti onspr @gems HoulaHiave rieadesi red npeak mpbeeutad WedGhHeptyadsi ng
specific am)ugt S ojﬁ. t hﬁd} nitiatpr of the %ol merj zation reacti,on. £ound
Initiators t h&PeEARt B sed i er WG Fafiind B d HHReE privRREy OB ntABES
di et hyl am ne &hdtottier osherofli dlylRybgamdInes,sor usbod um mpahbediden/carhoy

combi nati on ofcakRi LAl QS e féedr iRl GRf Muoxﬁn%oot}%mbeﬁa?yegrgﬁpé eppgh 1,
1998 (Konfino, et al.) discloses the use of 0.1-0.2%di ethylamne as an

initiator in S'BFBPRES F6ALALERAAt BB T ehpifhtQreassy lopolypeptide,

10 which is protected by the trifluoroacetyl groups on the
lysine residues. Catalyst, for example palladium/carbon, can
be recovered and reused thereby eliminating waste. The
trifluoroacetyl groups were subsequently removed from the
lysine residues by piperidine.

15
Other hydrogenolysis catalysts may also be used to remove
the benzyl groups from the glutamate residues. Such known
hydrogenolysis catalysts are Raney Nickel, Pt, Pt/C, PtO,,
Pd(OH)2, Rh/C, RhC1(PPh3);, and other transition metal

20 catalysts. The hydrogenolysis reaction can be performed at a
temperature between 20°C and 100°C and a pressure between 1
atm and 100 atm.

Using hydrogenolysis instead of HBr/acetic acid to remove
25 the benzyl groups, however, posed a further complication.
When HBr/acetic acid is used, it serves the dual function of
both removing the benzyl groups from the glutamate residues
and cleaving the polypeptide to achieve a desired average
molecular weight of the mixture. Hydrogenolysis, however,
30 does not cleave the polypeptide. Therefore, inventors of
the disclosed process further modified the production
process to achieve the desired peak molecular weight by
using specific amounts of the initiator of the
polymerization reaction.
35
Initiators that can be used are n-hexylamine and other

primary amines, diethylamine and other other dialkyl amines,



hours that al so uses HBr to achi eve pol ypeptides with a nol ecul ar weight in
the range of 5000-9000 daltons. In contrast, in their exanples applicants
have usedw®.200ap88dosdi et hyl ami ne as an initiator with 7.#81gsefosloeisgr osi ne
Ncar boxyanhydri de, 34.61 g of N6-trif |uoroacetyl-L-Lysi ne Ncarboxyanhydr
ide , 21.25 g of L-alanine N-carboxy anhydride and 14.83 g of 5-benzyl

L- gl utamat e N-carboxyanhydr ide in a prot8ss conducted at 23C to 27C for 24
hours to achieve a m xture of polypeptides with a nean nol ecul ar wei ght of
12, 700 dal t on@r TPRiEearerhsixidgl &r waivgrombingaheoni Qf uielbiatpsisypdbtS.-des i s

almiodaf fect e?PélWerIthQ\Td)r 899, B@gpeiawé& St n@ast n0n1§9@E(Km%<ﬂrﬁi|1y etI
embodi nent o S i nvention, er t eak nol ecul ar
wei ght of the® im Xt l#]g gf)sﬁﬁl %é t "38s 8 d;‘e]'@ hguc‘%eed:tly nﬁol%era]nzatlon
of the pol ypepritiatost l@efaorpe‘oceﬁsvabn@ictmdt lar richm bempetatprmst ectd 2¢ gr oup

or the trid |1§k§l!ﬂﬂ¢€hé{£ RIQbEGIddAI MEPURs Aldhgkpat 'p‘é@}yiﬂeﬁi:ﬂd@é‘nggﬁog' ment
of the subject : ntion,,the peak nol ecul ar wei the m xture of

pol ypepti des et ‘é?iﬁ’}ﬁed 15: t e r SRBISI Uf gﬂgob%%%l 931 5PRRt i g but
bef ore renovatomiraste tini ftheior oacetpllesprappddtangs ghaup. uSed| B.angt fdr

al ternative | a;ai @Al BBNtard! 14182800 Getni VST KON Sl deligemvie (he
peak nol ecul ar }&ht of . the m xture of polypeptides after rem)va of both
prot ect i ng gr%?l& dride, 34.61 g of Né6-trifluoroacetyl-L-Lysine N-

10 carboxyanhydride, 21.25 g of L-alanine N-carboxyanhydride
and 14.83 g of 5-benzyl L-glutamate N-carboxyanhydride in a
process conducted at 23°C to 27°C for 24 hours to achieve a
mixture of polypeptides with a mean molecular weight of
12,700 daltons. The peak molecular weight of the mixture of

15 polypeptides is also affected by the process temperature and
reaction time.

In any embodiment of the subject invention, determination
of the peak molecular weight of the mixture of polypeptides
20 can be conducted after polymerization of the polypeptide
but before removal of either the benzyl protecting group or
the trifluorocacetyl protecting group. Alternatively, in any
embodiment of the subject invention, the peak molecular
weight of the mixture of polypeptides may be determined
25 after removal of the benzyl protecting but before removal
of the trifluorcacetyl protecting group. “Still another
alternative in any embodiment of the subject invention is
to determine the peak molecular weight of the mixture of
polypeptides after removal of both protecting groups from
30 the polypeptide. Adjustment of the peak molecular weight of
the mixture of polypeptides can similarly be performed at
the mentioned steps of the process by known techniques such
as chromatographic fractionation, filtration,
ultrafiltration dialysis, enzymatic hydrolysis or
35 sedimentation.

The subject invention provides a process for making a



t he pol ypeptide. Adjustnment of the peak nol ecul ar weight of the m xture of
pol ypeptides can simlarly be performed at the nentioned steps of the
process hyoknawuszdoechni ques such as chromat ographi c fraetCrasasocom3si
filtration, ultrafiltration dialysis, enzymatic hydrolysis or

sedi nentati on. The subject invention provides a process for making am xture
of acetate salts of polypeptides each of Mhi-ch consisting of glutamc acid,
al ani ne, tyrosine and |ysine which provides reduced production of aqueous
wast e and inpﬁ'évéér@omgoﬁcétat%e spésR mf epalypepiidgs efchhefn whick of

acetate sal tscohspotyRepbEdgauc¥hat Lsig! abkBAILS, | tdrosthdl 868S3vERRe
making a m xture gf acetat e salés 0 ol ypepti des,_each of which consjsting
c REORGEE

of glutanic adfdS alRine 5% yFESTRE a he? \ifer BRHCPRR MBSSSr ¥ Pds a
desired peak hwbzouedr ewitgiel, ofnpthsi mpaka Jopetyheri zieigght of the
N-car boxyashy g kd@se Obf IS Re saBk8Nb AGyo Grdipfta ¥k 9! Ut amat e and
trifluoroacetyllysine wwth an initiator in an anount of 0.01%to 20% by

wei ght for a suitable period of time and at a suitable tenperature to form
a mxture of protected pol ypeptides, which m xture of polypeptides in
unprotected form having a first peak nol ecul ar wei ght;



b ) renoving the benzyl protecting group fromthe m xture of protected

pol ypepti des by contacting the pol ypeptides with a hydrogenol ysis catal yst
and hydr ogenodsmspsoeduce a m xture of trifluoroacetyl proeteaiseas/ 002351

pol ypepti des, which mxture of polypeptides in unprotected form having the
first peak nol ecular weight; ¢ ) renmoving the trifluoroacetyl protecting
group fromthe trifluoroacetyl protected2potypeptides by contacting the

pol ypeptides with an organi c base solution to forma m xture of _

pol ypepti des, which m xtures of polypeptides in unprotected form having the

first peak nowestl s owiigly 1d.) renoving the free trifluoroacetyl groups
and | ow nol ecul ar weight inpurities by ultrafiltration to obtain the

m xture of polypeptides each of which consisting of glutam c acid, alanine,
tyrosine and lysine; pandess ) foonteaitingg & heixtxter ef ofacpehypepidldes «fach of

uhi ch consisting oo BlydAtaesaci thord! 821 Nohidn' " 88h02s 0 | b3 NG LA

aqueous solution ofacetic aC|d to formthe m xt ure of acetate
pol ypept i des each ¥F+%hi H-adREr st |tN§°6Fn@I uBBHi c1¥Bie. al WreTRLD ¢ yfrl”t%l ne
and | ysi ne and hawinguree dessredch pedkshbdé@culbaakweimgliecular weight,

comprising:

a) polymerizing N-carboxyanhydrides of tyrosine,
alanine, Y-benzyl glutamate and
trifluorocacetyllysine with an initiator in an
amount of 0.01% to 20% by weight for a suitable
period of time and at a suitable temperature to
form a mixture of protected polypeptides, which
mixture of polypeptides in unprotected form
having a first peak molecular weight;

b) removing the benzyl protecting group from the
mixture of protected polypeptides by contacting
the polypeptides with a hydrogenolysis catalyst
and hydrogen to produce a mixture of
trifluorocacetyl protected polypeptides, which
mixture of polypeptides in unprotected form
having the first peak molecular weight;

c) removing the trifluorocacetyl protecting group
from the trifluoroacetyl protected polypeptides
by contacting the polypeptides with an organic
base solution to form a mixture of polypeptides,
which mixtures of polypeptides in unprotected
form having the first peak molecular weight;

d) removing the free trifluorocacetyl groups and low
molecular weight impurities by ultrafiltration to
obtain the mixture of polypeptides each of which
consisting of glutamic acid, alanine, tyrosine
and lysine; and

e) contacting the mixture of polypeptides each of
which consisting of glutamic acid, alanine,

tyrosine and lysine with an aqueous solution of



2 . The process of claiml1l , wherein the first peak nol ecul ar weight is
2,000 daltons to 40,000 daltons . 3 . The process of claim2 , wherein the
first peakormdcassdoar wei ght is 4,700 daltons to 11,000 eefrtusp@s/od2351 The
process of claim2 , wherein the first peak nol ecular weight is 12,500
daltons. 5 . The process of claiml , wherein the desired peak nol ecul ar
weight is 2,000 daltons to 40,000 daltons21 6 . The process of claim5 ,
wherein the desired peak nol ecular weight is 4,700 daltons to 11, 000
daltons. 7 . The procesaceficlaiid 3o fgmyr dihe tHectiesi pédapeahtﬁmsed;ui&ar

wei ght is 12,500 daltongs &o1 tHHQQeséaQIfl chai i ch WRereliRttRg of
hydr ogenol ysi s cat al yst Rane

s Pal caJ bon Ni ckel . 2,
Pd(OH) 2, Rh/C, or J(Wos ’é{ﬂ Hi’eocets%‘}/%?mcﬂ A9 8 ys%%r%?gtthe
hydr ogenol ysi s cat aI ysthawsuﬁ;altlh@dldaaﬁcadmeak I lethéaprwebgist of claim9 |
wherein the weight ratio of protected pol ypeptide to pall adi unfcarbon
catalyst is 1Q:1. 1 The process of claiml1 , wherein the step of

contacting thé-poly Ept PHRSSSF t IP% n&lRyay obeno?"?%?"slrbat%eystfl@ﬁerPﬁ?ﬁed in
a solvent sel ect edmblenuldne wgriginyr dengj 800 niploforizettbanol 00 @tdeltainsar
i sopropanol . 12. The process of claim 11, wherein the solvent is

3. The process of claim 2, wherein the first peak

molecular weight is 4,700 daltons to 11,000 daltons.

4. The process of <c¢laim 2, wherein the first peak
molecular weight is 12,500 daltons.

5. The process of claim 1, wherein the desired peak
molecular weight is 2,000 daltons to 40,000 daltons.

6. The process of claim 5, wherein the desired peak
molecular weight is 4,700 daltons to 11,000 daltons.

7. The process of claim 5, wherein the desired peak

molecular weight is 12,500 daltons.

8. The process of claim 1, wherein the hydrogenolysis
catalyst is Palladium/carbon, Raney Nickel, Pt, Pt/C,
PtO;, Pd{OH),;, Rh/C, or RhCl{(PPhj); .

9. The process of claim 8, wherein the hydrogenolysis

catalyst is Palladium/carbon.

10. The process of claim 9, wherein the weight ratio of
protected polypeptide to palladium/carbon catalyst is
10:1.

11. The process of claim 1, wherein the step of contacting

the polypeptides with the hydrogenolysis catalyst is



met hanol . 13. The process of claim1 , wherein the initiator is a primry
am ne, a dial kyl am ne or sodium net hoxide. 14 . The process of claim13 ,
wher ei n twe 2005/dss@sor i s diethyl amne . 15. The procesgcwfusedoaiomsii , ,
wherein the anount of initiator is 1%to 10% by weight. 16. The process of
claim 15, wherein the anmount of initiator is 2%to 5% by weight. 17. The
process of claim 16, wherein the amount 22 +nitiator is 2% by weight. 18.
The process of claim 16, wherein the anount of initiator is 5% by weight.
19. The process ofPe&ifarned | idhefei Aolvienbr gaglectintke fuemst dftec Ygxospan

aqueous organi ¢ basesidfindhef MRS 10f c€hahdl 1& hgrebanbhe aqueous
organic base is a primary, secondary or tertiary amne or nethanolic
anmoni a. 21. The process of claim?20, wherein the agueous organic base is
pi peridine. Z2. Ahei xpupeess arfet sileimal 3. ofwhsuieipepthdesspidntby ishe
process of any onge®haghbai s 1-21.23 . A pharnmaceutical conposition
conprising the mxture of claim?22 and a pharnmaceutically acceptable
carrier. 24. A process for preparing a pharnaceutical conposition

13. The process of claim 1, wherein the initiator is a

primary amine, a dialkyl amine or sodium methoxide.

14. The process of claim 13, wherein the initiator is

diethylamine.

15. The process of <claim 1, wherein the amount of
initiator is 1% to 10% by weight.

16. The process of claim 15, wherein the amount of

initiator is 2% to 5% by weight.

17. The process of claim 16, wherein the amount of

initiator is 2% by weight.

18. The process of c¢laim 16, wherein the amount of

initiator is 5% by weight.

19. The process of claim 1, wherein the organic base in

step ¢) i1s an aqueous organic base.

20. The process of claim 19, wherein the aqueous organic
base 1is a primary, secondary or tertiary amine or

methanolic ammonia.

21. The process of claim 20, wherein the aqueous organic

base is piperidine.

22. A mixture of acetate salts of polypeptides made by the

process of any one of claims 1-21.



conprising mxing the mxture of claim?22 with a pharnmaceutically
acceptable carrier. 25. In a process for preparing a pharmaceuti cal
conposi t iwo 20@nis360Bi Ng an aqueous ni xture of acetate salpts/ustooeobrspepti des
each of which consisting of glutam c acid, alanine, tyrosine and |ysine,
wherein the m xture has a desired peak nol ecul ar wei ght, the inprovenent
conprising making the m xture of acetate23akts of pol ypeptides by the
process of any one of clains 1-21. 26. A process for making a m xture of
trifluoroacet é?- pridtRRAEHR I} Sapt FEEBOS BBk (TOMRILEANGoRSP ST ER Oof
glutam c acid, al agidien 3208 BepRathddddtildsangaaetybtdlysd narraerein the
m xture of pol ypeptides in unprotected formhas a first peak nol ecul ar
wei ght, conprising: a ) polymerizing N-carboxyanhydrides of tyrosine,
al ani ne, g-beRzyl 3l prasese &nd wricbhudngacetnHdryeicretafeh gambasitxaor in
an anmount of 0. 01%&fo2%Hy Wekohy fide am$RiLab| @ Perigdnof2X i getANd at a
suitable tenperature to forma glxture of. protected pol ypepti des, which
m xture of pol ypept PUERIH ALY eBCRP IR KA RGTa first peak nol ecul ar
wei ght; and
25. In a process for preparing a pharmaceutical
composition containing an aqueous mixture of acetate
salts of polypeptides each of which consisting of
glutamic acid, alanine, tyrosine and 1lysine, wherein
the mixture has a desired peak molecular weight, the
improvement comprising making the mixture of acetate
salts of polypeptides by the process of any one of

claims 1-21.

26. A process for making a mixture of trifluoroacetyl
protected polypeptides, each of which consisting of
glutamic - acid, ‘ alanine, tyrosine and
trifluorocacetyllysine, wherein the mixture of
polypeptides in unprotected form has a first peak
molecular weight, comprising:

a) polymerizing N-carboxyanhydrides of tyrosine,
alanine, Y-benzyl glutamate and
trifluorocacetyllysine with an initiator in an
amount of 0.01% to 20% by weight for a suitable
period of time and at a suitable temperature to
form a mixture of protected polypeptides, which
mixture of polypeptides in unprotected form
having a first peak molecular weight; and

b) removing the benzyl protecting group from the
mixture of protected polypeptides by contacting
the polypeptides with a hydrogenolysis catalyst
and  hydrogen, to obtain the mixture of
trifluoroacetyl protected polypeptides each of
which consisting of glutamic acid, alanine,

tyrosine and trifluorocacetyllysine and which



b ) renoving the benzyl protecting group fromthe m xture of protected

pol ypepti des by contacting the pol ypeptides with a hydrogenol ysis catal yst
and hydr ogerpodios3e@Bt ai n the m xture of trifluoroacetyl pcotuseisdo23s1

pol ypepti des each of which consisting of glutam c acid, alanine, tyrosine
and trifluoroacetyllysine and whi chm xture of polypeptides in unprotected
formhaving the first peak nolecul ar wei ght-. 27. The process of claim 26,
wherei n the hydrogenol ysis catal yst is Pall adi um carbon, Raney N ckel, Pt,
Pt/C, PtO2, Pd(OH) 2, PRFELLSy R%CI PePPRgpRiIdes g 1imh Uit st d%um 27,
wherei n the hydrogenol ysivingathd yBirdts plakl adlacnlaaredyht29. The process
of claim28, wherein the weight ratio of protected pol ypeptide to

pal | adi unf carbon catalyst is 10:1. 30. The process of claim 26, wherein the
step of contatli ndfhePHRtSfepPfdedadit Rba HRRSjEnOHYsi Bydaeaenatysis

peL for lrred ina SO|¢éﬁj’H|ly&Q| Q@Tﬁih]flrdaﬁhinheaﬁlb&?lp n&ﬁ@ygo' S%cngequ mtﬁ,t hlafml ¥

et hanol or isopro . e_process i.m, 30, erein the solvent is
nmet hanol . 32. Thgﬁﬁrptébc%d:ém&fz’cpg{m 26" %ggé%h?ﬁ'e initiator is a primary
am ne, a dial kyl am ne or sodi um et hoxi de.

28. The process of claim 27, wherein the hydrogenolysis
catalyst is Palladium/carbon.

29. The process of claim 28, wherein the weight ratio of
protected polypeptide to palladium/carbon catalyst is
10:1.

30. The process of claim 26, wherein the step of
contacting the polypeptides with a hydrogenolysis
catalyst is performed in a solvent selected from the

group consisting of methanol, ethanol or isopropanol.

31. The process of claim 30, wherein the solvent is

methanol.

32. The process of claim 26, wherein the initiator is a

primary amine, a dialkyl amine or sodium methoxide.

33. The process of claim 32, wherein the initiator 1is

diethylamine.

34. The process of claim 26, wherein the amount of

initiator is 1% to 10% by weight.

35. The process of claim 34, wherein the amount of

initiator is 2% to 5% by weight.

36. The process of claim 35, wherein the amount of

initiator is 2% by weight.



33. The process of claim32, wherein the initiator is diethylamne . 34.
The process of claim 26, wherein the anount of initiator is 1%to 10% by
wei ght. 3%0 206wspsoecess of clai m 34, wherein the anount pofi/uspedsioadsst i s 2%
to 5% by weight. 36. The process of claim 35, wherein the anount of
initiator is 2% by weight.37. The process of claim 35, wherein the anount
of initiator is 5% by weight. 38. The prd&sess of claim 26, wherein the
first peak nol ecul ar weight is 2,000 daltons to 40,000 daltons. 39. The
process of cl di’m 38hewheretgss heff i cdbipeaks nolwrereim waihght aiount700£

daltons to 11,000 daltonser 4% skheyprecgss, of claim 39, wherein the first
peak nol ecul ar weight is 12,500 daf/tons 41. A mixture of trifluoroacetyl

prot ect ed pol ypepti des each of which consisting of glutam c acid, alanine,
tyrosine and B8if| Tbe ogueigddsysiofie pladucexb,by whheepmn octeiss cﬁimmy peekof

claims 26-40. 42 .4 DEOLESHAlgHIRKLNG, dn 1ROk oa56 F6 Sl s Of

pol ypepti des, each of which conS| sting o utam c acid, al ani'ne, tyrosine
and |lysine, wherein the m xture has a desi red peak nol ecul ar wei ght,
conprising: 39. The process of claim 38, wherein the first peak

molecular weight is 4,700 daltons to 11,000 daltons.

40. The process of c¢laim 39, wherein the first peak
molecular weight is 12,500 daltons.

41. A mixture of trifluorocacetyl protected polypeptides
each of which consisting of glutamic acid, alanine,
tyrosine and trifluorocacetyllysine produced by the

process of any one of claims 26-40.

42. A process of making a mixture of acetate salts of
polypeptides, each of which consisting of glutamic
acid, alanine, tyrosine and 1lysine, wherein the
mixture has a desired peak molecular weight,
comprising:

a) treating the mixture of claim 41 with an organic
base solution,

b) removing the free trifluoroacetyl groups and low
molecular weight impurities by ultrafiltration to
obtain a mixture of polypeptides each of which
consisting of glutamic acid, alanine, tyrosine
and lysine, and

c) contacting the mixture of polypeptides with an
aqueous solution of acetic acid to form the
mixture of acetate salts of polypeptides, each of
which consisting of glutamic acid, alanine,
tyrosine and 1lysine having the desired peak

molecular weight.



a ) treating the mxture of claim41 with an organic base solution, b )
renmoving the free trifluoroacetyl groups and | ow nol ecul ar wei ght

i npuriti ewohyosusséosfiltration to obtain a mixture of polgpaptécdes2zsach of
whi ch consisting of glutam c acid, alanine, tyrosine and |ysine,” and c )
contacting the m xture of polypeptides with an aqueous sol ution of acetic
acid to formthe m xture of acetate salt<60f- pol ypepti des, each of which
consisting of glutam c acid, alanine, tyrosine and |ysine having the
desired peak ﬁgl- ecTherpxedegst of48laithed Dr oteseinf tid adrgat,c Waseein she
organi c base is an,gekSrYad3ni sabase. 44 . The process of claim43 ,
wherei n the aqueous organic base is a primary, secondary or tertiary am ne
or nethanolic ammonia. 45. The process of claim44, wherein the aqueous
organi ¢ base #4.pi Peei droeess of claim 43, wherein the aqueous organic

base is a primary, secondary or tertiary amine or
methanolic ammonia.

45. The process of claim 44, wherein the aqueous organic
base is piperidine.



