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[0005] The identification of EDRF as NO coincided with the discovery of a biochemical
pathway by which NO is synthesized from the amino acid L-arginine by the enzyme NO
synthase. There are at least three types of NO synthase as follows:
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[0009] Several inhibitors of iNOS have been described, such as, for example, S-[2-[(1-
iminoethyl)aminoJethyl}-2-methyl-L-cysteine, which is described and claimed in commonly

assigned U.S. Patent 6,403,830. That compound, however, is an amorphous solid. It would
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[0017] Fig. 8 shows various SEM pictures of the orderly packed agglomerates of crystalline
S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine maleate hydrochloride made through
seeded QESD crystallization process and obtained from Example 20;
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[0029] Other conditions for which the present mixed salt may be useful include chronic or

inflammatory bowel disease, cardiovascular ischemia, diabetes, congestive heart failure,
myocarditis, atherosclerosis, migraine, glaucoma, aortic aneurysm, reflux esophagitis,

diarrhea, irritable bowel syndrome, cystic fibrosis, emphysema, asthma, bronchiectasis,
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patient, cachexia, immunosuppression such as in transplant therapy, disorders of
gastrointestinal motility, sunburn, eczema, psoriasis, gingivitis, pancreatitis, damage to the
gastrointestinal tract resulting from infections, cystic fibrosis, treatment to a dysfunctional
immune system such as an adjuvant to short term immunosuppression in organ transplant
therapy, induction of labor, adenomatous polyposis, controlling tumor growth, chemotherapy,

chemoprevention and bronchitis.



[0039] The term "anor phous" as applied to

S-[2-[(1-1mnoethyl)am no]ethyl]-2-nethyl-L- cysteine
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[0050] The term " S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine drug substance" as
used herein means S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine per se as qualified
by the context in which the term is used, and can refer to unformulated S-[2-[(1-
Iminoethyl)amino]ethyl]-2-methyl-L-cysteine or to S-[2-[(1-Iminoethyl)amino]ethyl]-2-
methyl-L-cysteine present as an ingredient of a pharmaceutical composition.

[0051] The term "DSC" means differential scanning calorimetry.

[0052] The term “AHgs” or “AH fus” means the enthalpy of fusion of a substance, and refers
to the energy (measured in kilojoules (Kj)) required to melt one gram of the substance at its
melting point temperature.

[0053] The term "HPLC" means high pressure liquid chromatography.

[0054] The term “IR" means infrared.

[0055] The term “kN” means kilonewtons.
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[0075] The term “agglomerates”, generally refers to random or orderly packing of individual
crystals in units that are not readily destroyed during energetically mild operations such as
transfer of solids.

[0076] The term “SEM” means scanning electron microscopy.

[0077] The term "TGA" means thermogravimetric analysis.

[0078] The term "Tm" means melting temperature.
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methyl L-cystelne maleate hydrochloride crystalline salt is also useful for veterinary
treatment of companion animals, exotic animals and farm animals, including mammals,
rodents, and the like. More preferred animals include horses, dogs, and cats.

[0088] The present S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine maleate

hydrochloride crystalline salt may also be used in co-therapies, partially or completely,
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casesgificamiral marviong bystinm (CNSLtromad (3ich Maspihal bat agd aediBjury),

|| D or opioi,d anal gesi ¢ uld traditionally be
hype‘la}{%ﬁ‘: STEEeE, RV et texiclty, dsmrafia gRsRiedeRils dsmentia, and AIDS-

latedaRtichii©RacHRIL Byl ealed by, the.
NN (k%'? ~ o E?%Eﬁl %‘ mA%h g%gﬁ%tjl&_&gf_éﬁ%ﬁ%ﬁ, At c";}%"&’%icnrrgawral
Sclerpgit, depreaknifsdsenseo ilktsility yelbtnd formecesabrd] vedscl &S dpr, elsepthg

S i incl yude t.reat nent. or evention of qQpiate
disord B P e PR RO By et<dts Dprated wih

Premensarugle$yindtoma(FM PR Binaetyang RERR shobier ance in patients
ines, and other addictive behavior,

e o
[0094) 2‘546g@r@ﬂi&fi@%@%m@%@ﬂ:@'rrnwhylamwstcine swleatestndlrochloride

i P . .. Th . .
B A AR RTI es rameg s
somalegtea{@thayuiraaaptios bidesuraaytit)abbthaeuts ahd cibnich g-[RLesent
Imi i nv nti.og Wg,lf]-lz-al ﬁo be useful in the treatnent or
mlnoﬁﬁ‘é@%ﬁ’?ﬁo i neihyicd--syeaing swdeses InarahBral4rpeoBassalt could be

. . . . t t [ .

e S A R YA R T o SRRl st
Woulgm%bma,llybp afwbaseredaddi cti on. [ 00931 The S

.. -1 i t hyl i. hyl 1.-2-met hyl - L- t el ne
oo 35 G AP 5 RELCRL ) B e e ot B .2
[(1-InisebyDairandl @Y s £ e SRIRARaINE Hzc?x??fl&gcgé;%ﬂygtgﬁilng salt of

conmbi ned w anti bacterial or anti

the pr(fsggtgu_ﬂ/enmg include treatment or prevention of opiate tolerance in patients needing
_E2-1 (1- 147 anm.nol et h - 2-nmet hyl -L-cyst ei ne

protraﬁ.g{i é}%l{a(é?]ﬁ%l%}%e%gﬁ ltagg Il)%}godlazépme %Ile]rance n pat}lents taking

benzodiazepines, and other addictive behavior, for example, nicotine addiction, alcoholism,

and eating disorders.

[0092] The S—[2-[(1—Iminoethyl)amino]ethyl]-2-methy1-L-cysteine maleate hydrochloride

crystalline salt of the present invention will also be useful in the treatment or prevention of
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crystalline salt of the present invention wll also be
useful in inhibiting NO production from L-arginine

WO pk8liong systeni ¢ hypot ensi on associ at ed wi t PCHEER2D4000678
and/ or toxic henorrhagic shock induced by a w de

[ t
dmgyvﬁ{hg&m %@@gg for emﬁme@aéatmehho%@é%ﬁ%ft f goﬁé of Withdrawal

as an adjuvant to shor
fromiqpimtmtalmbqﬂs elsmbmmaddtctlamspl ant therapy. [00951 The

[009?]h'§he3{'1 t %’I&%ﬁ%eﬁﬁ%k ?Ljpt;hé( r QL ef—hmy]s%e?netnqgiegtg %ygrfochloride
cryst?glng?%?mh% hrssxséhﬁéfaﬁorﬁé\%aﬁ@ssayeﬁrﬁ |\ORdndfeapdiiicaily ¢ bcﬁﬁbmed

present invention for the treathent and
with pntéhaetetinloor apfiviteloygkuntsi as. The neopl asias that will be

ook i R miBeel T P R L s ipe melgy burpghioride

crystiBhe &dl€o e pRE& B ed 8ot HiIF 18 bé BgxfSiah sn}ﬁ&@ingw prbu&fon from
the present invention include brain cancer, bone

L- arg;@m@ mclucbng sisleant hypcgensyqnlﬂqwtecbmth ﬁ@}tj,caand/or toxic hemorrhagic

o ek 5 SN GPRT ReSRL A o SRR U o 1

2; an@ag @@ﬁdjavmiﬂ tcshort tirm ﬁﬁmaﬁcssuppfewidsn Bar@eplaniepppgeal
cancer, small bowel cancer and stomach cancer, col on

[0093) s Hiscitresent ipsentionrs Sirthep fierdrd todhpaserof thawrd?4ds cancer
Imm@e\f%{: 1Yan %ﬁ@&] -5 ﬁfeﬁiﬁ}’} L. cﬁ?e%%aleétg ﬂgdrogﬁlrclﬁgée cirpgtﬁgﬁé salt of the

er i'n cancer,” such as s us
presehimatntivel for thanmeatmsent pmda@te&ér&lonm ne@ﬂasﬂse Nile neeplasias that will be

rci noma, _and ot wn c ers t _effect .
treatabll; onpipYeatablachy de B?ﬂZdﬁE RBtocty Ham ﬁﬁ}ﬁ YlpZapethylpl-yysteifg
maleft8 AP4RShBriliO é??stélﬁﬁ@&a‘?ldarﬂd%éﬁécﬁgf ok S eQm }nvgrétlon include brain

gastrointestinal cancer, liver cancer,
cancetralvmemﬁnmmlemasmaamb/mphomaaep}thchaicﬁeﬂ depvmsmmmsm (epithelial
|ca cancer, l.un ast cance

corc IR FEEAEERY R0t e BoF e HadRR g pch as lip
cancé 26 Ethanddd %soﬂﬂc%%@l%n&rl stndl(Bovdrcarer d stamhatdatdytdion

- 2- et hyl - stei ne nmal eate hydrochl ori de
cancegy Neer aamqehéﬂ T canéersrpmcr@n danvst, ey qaaeﬁrawmc@ecamdung

canc{robrggs? %ﬁnc%ﬂgn({ §l§1’i 8 cg'r ? a[% (sgl(fﬁ%lflou% V\ﬂtl ﬁy(l‘l ;)asr%fjceeﬂlt eatnﬁerF ]prostate

e prese m noe

cancerZreﬁ?ﬂtdaM lcatdci@iysd, enmetheﬂaio&mt @nbarsl tac bifest iegighelial cells throughout
crystalline salt and nethods can be_used to treat

the badibFedergblyatherigorlatie Hobrir el ipstlyped firmegastpinpstiprd sancer, liver
cancég' dlggdcf lef € a\+c'ef5‘ lpaﬁﬁr@&%ﬁé@ USyaRPLARES bibstabRhcer, cervical cancer, lung

cances; hreast @dncbmntbmmydn)?aHBM]aSlSWn}m@ ca by basal eofistaptere The

e SR oS ST LG FroLalLr el YEL oS

cryst:g?ﬁ% ot FbrﬁhtII hh& krefHod§s o4 alw&%@ed @f}béi i fidiDsis MBASH G R rs with
radiatdpy] thefapy- The prssertiyHPeid J&mjr@ﬁﬂhyl)iimawﬂmhﬁw-metbylsleivsta‘ne

malealrl'[g bgﬁ Pﬁgﬁ%ﬁ% oc%}bslé %%sgailtcar ﬁilé Odﬁlcgg ? hée fg tl{ﬁ%esugjectss%avmg
adenaRAG DFARRO inkRubiid BROQM AP 86 Bal -ASRThatbiid polPSRBUFE PR

synergistic effect or alternatively reduce the toxic

Addl%?r&éIquhﬁ prasentasolé iﬁmerwethbd)ﬂw%@hﬂﬂﬁen@tbyl byysteing salggte
hydr&cﬁﬁm‘dg e&?grﬁf% GallQRe Qtfhoa{]%nsr}eqﬁe(ﬂo ;grgx‘&eélf ?g%b%]%ox%gfg%mg in

eede erapeu Ic etficacy or
patienite diiskngf Fafpt ons of toxic side effects caused by the
[0096] Conjunctive treatment of a S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine

maleate hydrochloride crystalline salt of the present invention with another antineoplastic
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side effect-causing agent. S-[2- [(1

-1 m noet hyl )am no] ethyl] -2-nethyl-L-cysteinenal eate
whyanogtsori de crystalline salt of the presentPCT/IB2004/000678

invention will further be useful as an adJunct to

agentre \?1?1 ﬁ&&lﬁ@ a sgﬁ%gﬂ%{? Eﬁ%{g%‘? Eﬁ&nijngje?y 1% L&Ghe ¥ %g gé:c%s associated

resent nventl on,

with dgﬂnﬂhaﬁhp}cﬁy Iedﬁblbgtlﬁahéﬁapmﬁctdbﬁ affrdelside afﬂ:dt dﬁhilﬁg agdi®needed
{ Inlnogth yl ) am no].et hyl ] - 2- net hyl - st ei ne

for thﬁ@m& ceSthigasy 08 By SHPE eiyeing Pymnf@ms%rqxumld@ eqsy eaviser by the

e SRAEBREAR O, 8193 N 06 R SR g

hydrc(ch[dﬁﬁe 2¢‘r)/sta1Bne St @ﬂihy psasent ik3aKtidn wilh fsthier bgus@sing an adjunct to
nhi bi t ively relative to the enzyne

S
radlafé%ﬁh?)@?¥ &éWQB‘ée S e(6> &5@ orephangg @HIGRCY:OX- 2 i nhibitor is
[0097 rlﬁ\ﬂﬁ: eseflt iniRfion, SRHRGL :g&ﬁ Wit %t&rcomb% therapeutically with

sel ective Inhibitors use er apeut
the S-<¢o4id rlnanmanhyl)mmho]eﬂgl]g-mtﬁya L—¢y$tenmaanti§z¢t¢ aydn@oﬂﬂehﬂgll drystalline
mal_eat e hé/dr och

salt o fis FFesP YRGS EHEe AED BRERER PHROCNEIDiS SaRblg g inbibitin the

enzyrﬁ@bﬁ@&?kbfgenagéib ‘@@@@XL? ). PREEABIsuE COXQS ititiRe agents inhibit
r of ecoxi ABT-9

COX{(2nefegtivelidlatingrto p‘lﬁemzyl)rlecﬁ:y@l@omg&nmyl ECmi- my)| -Such a COX-2

o BHLEEN TR M 203 Ry s
thera&@ﬁ&é(?rﬂl%an@f wite ixs-pan -Immoethyl)ammo]ethyl] 2- methyl L-cysteine

£ (1 | m noet hyl )am no] et hyl'] -2-nethyl - L-cysteine

maleqighyskiechlorde: soRagmedalt of femassentiavention iefludeslgsosiberaldecoxib,
c u

cench NIRRT st BoL oBSIRT SUUINGHIT hggops st

butoxg)alS{Eé—t(mvmylsulfdm}b)pﬂlemyl j(@H)-pymimnaaiee@meutﬁn PLAOSSdnt
apeut c.agent _which_ w be useful in

ADDIER N O T Oa 4 RO% REMal o (SrLA- i DA B RIp Gy HA ety
L- cysteZﬁe"Eﬁﬁl@é‘tle 'h%dl%ﬂﬂ%ﬁ&ﬁp RryRIRAL SR OGRLAL {q@@nt?cfry cc*atnadlléol B

salt of resent 1nvention can be sel ected
advangaggoysleysefl nmtherapeutﬁ@l:dmlvmargammh ¢ progirehefi s COX-2 adflelctlve
1nh1b1% I |emt|l g list: [0099]
’pﬁ% G BFSH R Yyl or ni t hi ne (DFMD), 5- FU-fi bri nogen,

[@098}1@@1@&1& El@ni&ﬁhe?ﬁ;be@hc a%é]‘]t R}&}ﬁ&i will 2Rk R iPERWhRn wn the S-[2-
sodi um car_nof ur, CGP- 30694, cycl openty

[(1- Iﬁéw%@fl)@@m@?m}]a?omﬁélybﬁo@mmeen@lﬁ@a hmreghlolydeacxabmhme salt of

e e OB L B B PG 520N

and n®@Md@ijtingdéski f | uri di ne, V\él I corre EHNA, Merck & Co.
015,. fazarabine, floxuridine, fludarabine

[0099 ﬁxggﬁﬁgﬂgorogxemym@ypg@rMO) 5-FU-fibrinogen, acanthifolic acid,

|
o MAOAIN g ot S ONL S BB CEP BB
cytosinycgBukblig; phuspliatdostenratpy ¢ymarabige bﬁﬂjﬁ@f@t Eill)VBAITEN) Blerrel Dow

PES, norsperm di ne, NSC- 127716,. NClI NSC-264880,
DDFQdriagisesing XK &Ngeq&@eﬂrnosmr q?}é?x ashieps PMIC,

doxiflReheSWalldom IAt ' '
PRGN BB O IR a0 SRR i

phosplstp dirBveromasi], N2 fatanishvi & flubsouosiliBaikihn SsigakwFOO 52, isopropy]

pyrrol?ZQ 4iﬂ®%q SE&T 1/ ILE%Q Eéj 9691%?g methobenzaprim, methotrexate, Wellcome
MZPES, norspermidine, NCI NSC-127716, NCI NSC-264880, NCI NSC-39661, NCI NSC-

612567, Warner-Lambert PALA, pentostatin, piritrexim, plicamycin, Asahi Chemical PL-
AC, Takeda TAC-788, thioguanine, tiazofurin, Erbamont TIF, trimetrexate, tyrosine kinase
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i nhibitors, tyrosine protein kinase inhibitors, Taiho
UFT, wuricytin, Shionogi 254-S, aldo- phosphani de

w@apakognees, altretam ne, anaxirone, Boehri ngerP®HIBOGI/0W678
BBR- 2207, bestrabucil, budotitane, Wakunaga CA- 102,

1nh1bftﬁr]r bt?f%ﬂ_@'fe' oteﬁﬁ‘llﬁs Eaxftﬂpﬁl’torcggiéerl% E'F ﬁ%c i ié’gl%ixﬁc'é%i%gg-hs, aldo-
phos@a&nmgaéniil@gei &ﬁ%ﬁnlgimm@ﬁMonecgoﬂg&gﬁﬁbm{nﬁhaﬁl$Bm03 sa

to | enyl spl ronmust | ne,
bestrac?auﬁﬁahqdﬁt}mngy naep Eﬂéﬁ%aa PEFHH?SC@FYHX%@% Ghinpipek39, Chinoin-
153, (%&Qgibugy\%l%ia]t Jl%hoggﬂﬁggé E&iﬁéﬁaaﬁ agirﬁlgr@etz% 38, Sanofi

517 st N te so
CY-ZBJBU ayplhtade @égusﬁ‘ﬂl){iél-%m S?Miﬂmdté’MHReﬂWQ dlpi’fanylsplromustme

PN S L LT 5 Y F—
ErbarhSe 134224517, @@&@Jnhﬂhﬁé bes{;MRé QJH?urECMkémus%@ ‘iﬁ}h fHéﬁ i@ﬁng, Chinoin

Proter PTT- 119, rani nus i ne, senustl ne,
GYKBKmol bamsab-fany; aﬁmfarmdd:—lopmphtl@\]oﬁﬁmnmp nrarﬁmﬁamkie Jreitolactol,

i S O B S ELR Li ETBEP ST o P,

prednd@hine PP okd? PTACT 19) MG IinG, sedfilsli® BhalRfie s@i@qmﬁz Yakult
ADR- 456, aeroplysinin derivative, "Aji nonot o AN- 20

Honsh@ SN%@mrmsstme NQWQ@GS@&&T@nOEb mgmq)msstlne temozolomlde

g N p—

Erbarisiit A{OR -4 LdeGodinid aefitativid| Ajih6hotd/EN D 0BIYY - %ﬁ@%m AN-3,
Ni Bristol -Mers BMW-27557, Bristol-MWers BMW-
Nippey) Mﬁﬁ@ﬁ?ﬁy@}ma@éhraw%@taampﬂnzmn Ay hiswgaterinoBrstol-Myers BL-

Oy T oo T e Ay S Balasyemyy-26605
BristdtyMyeas BAKK 27567 Mol&ym BMYKZ(MBX}&%O%@@M% biadstacin-1,

N < T N T AN
DC- IQP'I{WaCHEkkoeD@%aKg&va ERRkIDPICCRH W BALG ﬂC%Aé,]g.yowa

esperam ci n- Al b, Erbamont  FCE- 21954 uj I sawa
Hakké Wrﬁmlmsa@b}mmﬁvﬁhlﬁﬁbﬁmﬂ dpxiodidticint daxprubicin-fibrinogen,

csamfipIELA B0, BELAGEINEL D 2L 1 L SBEURLE T, rtamons
FCE- N%ESB\glsa{ﬁarﬂwgaﬁ %ﬁﬁefm%@iﬂ;&@MRmM@ Eﬁh&ﬁcﬁ o?éoddin-A,
Kyowa Hakko KT-5594, Kyowa Hakko KT- 61 Amer’ican

grmce@%fﬁa heebinycingganbicinvillydinskamsaviciedegaritrediog deyawa Hakko
n n a
K-S oy R R BRI b Tt e Vo SRR T S04
Kyowhﬂ{ﬁknﬂ’lf-éh@ AxS&ic3h Trdamidial- Db 1, Mefjd SBREWEE 2303, menogaril,
cin, pilatin, pirarubicin, porothranycm
mlto“gg?? > 1Y %ﬁf?PeASHWBIﬂl%& -RAG, negenpétiny ippory iady INK-313, Nippon
i
Ky S R T O Al R G peptomyvein,
pilatirs piramdyicg, rpomthmml@mmopymdamy&:ﬁ @hh{quﬁ M- I,mian?&rﬂ H26)kin,
rmaceuti ca SS- 7313B, ar ceuti ca
md"“g%“@esia‘%aé"ng‘fl@f FI AR A umFEﬂn?ﬂass n‘f“é %‘15#1%1‘&1796 Snow

Brand K t C
rand 12k @d asora-gfgﬁng-gg e}rﬁ%ﬁ %P{hgm%ﬁéél%% fo2b §t§’?ﬂ£ﬁrﬁweutlcal

SS- 73WBs£é)Bham@s¢nttcems %mmfﬁmyum& iTajhoad |8, msmngna Takeda

O L Ay NN T A T

10028A, Fujisawa WF-3405, Yoshitomi Y-25024 zorubicin, alpha-carotene, alpha-

difluoromethyl-arginine, acitretin, Biotec AD-5, Kyorin AHC-52, alstonine, amonafide,

amphethinile, amsacrine, Angiostat, ankinomycin, anti-neoplaston A 10, antineoplaston A2,
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anphet hi nil e, anmsacrine, Angiostat, ankinonycin,

anti - neopl aston Al O antineoplaston A2, 15 WO
wWQOM40RO56 PCT/ |1 B2004/ 000678 anti neopl ast onPEBIB2004/000678

antineopl aston A5, antineoplaston AS2-1, Henkel APD,

antinEdpladtdnod 3, %ntlﬂéob‘l?isﬂﬁ‘itES aﬂﬁHéH hdNBESs- IAM@I{H%II APD, aphidicolin

baccharin, batracy ron, benzotrip
glyqippie msméwmsg,rAvabh/bmmn Hatraarim berdflurdr, i bsnmrﬂfyterpsen Beaufour

N N

J e
A< Ry S R RRA R0 oot

CDA4b,1chlapsil frapinpaties, (Chemes @HX-\BﬂﬁheﬁhelmtﬁﬂK 1<0|0 Whiner Lambert CI-

921 Y A R 1037, Wt Sl A GO o4 o L RO AL Lo BS, Clanfenur,

claviiateabige, IlEN-coﬂsﬂaouﬁ‘d 1399 ON coﬁ%@ﬁ&ﬂﬁlml @Mﬁt?zfclaﬂlﬁaaﬁ&di‘t Honsha CPT-
cyt ar abi ne, cy tOCKtI n, Merz 609, DABI'S nal eat e

11, gimaiphguioderm, gytos 411a~°pn Bnpﬁmabmed@ﬁmymmBMerz D- 609 DABIS maleate,

dalcagﬁst ahyc@ﬁs{l t]}f{ Idlglnar mar’ 6%?‘3%% p e%lﬁ‘fﬁ? rrg %Qr%ne

dinalia¢ |ch111lam)8ﬁrm,y'laiyu PERM AN 34, Tops BRirfhar BIM78! DiiidhTSeiyaku DN-
tate, Tsupura EPMIC, ergotarmine, etoposide,
9692@%’?@%@ IPUT IR peRtatE, "EFélmlF%lﬁP%Wa CFIRIBTINGA etogeasiflé, etretinate,

T O o A R, s bonlh Bl 3, Gl

GR-6G} Héngxﬁo@m\lmm HexaddeglphbghotindineN Green bivels H?yme a,
rom BT 6 R R Pk Fisonit v o
Otsu@ﬁ o136, Manttt AV 7 MeSedu L o 6C6b1\§3a1 i&relég%fe ﬁgﬁ@:ﬂ Eé‘\é@)ﬂ ?\?&%T Corp

L- 623, | eukoregul in, lonidam né, Lu
KI- 8|_|1q) |f§;rner|1;oa11£3@5m1d INGR3 (lusgormulﬁn, loaidpmine, IMexdbedk DPWI3-112, Lilly

LY B A s SRR R Moseek P LR B b il e

merﬁuﬁmlﬁi&ocyiﬁlﬁ@@éﬂvﬂlﬁes Heti9MaflifBeridthd, ‘Mb‘lbgﬁ{ﬁeGenetlcs MGI-136,
pi dapol , notretini de, Zenyaku Kogyo MST- 1

mmaﬁl‘é@r wHonatidei mgoawifers, mapidsrioh m'd)tm!imld% ZIemyagu Ko@gd MST-16, N-
(retlﬂl\l%é%?% ot a%gdsdﬁg)égﬁlqﬁl) rMHﬁI% N@la Efgagéélnge% lamnes

0, notodazole er|v
nafa2d8Qm] 25813, NN 90NGES03HIAD eri il e, NEemBOhESRICT NSIC-145813, NCI

NSC%%%?%%QJO?‘%%% N@tl}%({?ﬁt%\?p %ééﬁqél%%y ‘Iﬁtzlg Eﬁé\%c(l) A1, oquizanocine,

O SR ol LS b TS i amnr

PD- lﬁéﬁﬁé} d’%arn‘ﬁr-lpnmbmahbfldméé}l wrymmwmoophmmpepﬁde D,
aC| Ef anpl [

bi
piro B B Sh RS TR BB A B ot mesebimane,
procdfb&h@ prd2hmfige), Inﬁi@%ﬁ)@%}@ase FRRRg 'Poblﬁfl R Fﬂ)@ SatdRane, Sapporo

restrictin- P retell Iptl ne, retl Nnol ¢ acl
Brewirien R BPogsteatin-BprergBpine, Ritinis-acid Bmempaﬂeﬁcsmmgssz Rhone-

rou TSR A APSER B S AP B

SeaPhlari STl 009815 spatéll §@RYTBHoPMRe ddfivaBebs, spRogermanium, Unimed, SS
Phar maceut i cal SS-554, strypol di none, St ypol di one,
Pharmagistiis) S ostomoldiuaricolypBidren2 O EYory SUN 0237, Suntory SUN 2071,

superoxide dismutase, Toyama T-506, Toyama T-680, taxol, Teijin TEI-0303, teniposide,
thaliblastine, Eastman Kodak TJB-29, tocotrienol, Topostin, Teijin TT-82, Kyowa Hakko
UCN-01, Kyowa Hakko UCN-1028, ukrain, Eastman Kodak USB-006, vinblastine sulfate,

vincristine, vindesine, vinestramide, vinorelbine, vintriptol, vinzolidine, withanolides,
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super oxi de di snmut ase, Toyama T-506, Toyama T- 680,

taxol, Teijin TElI-0303, teniposide, thaliblastine,
wEamunsnsikodak TJIB-29, tocotrienol, Topostin, HEI/[B2004/000678

TT-82, Kyowa Hakko UCN-01, Kyowa Hakko UCN- 1028,

t Vv ti ul f at
YamdfERBAEAS AR AT in o, AR Rl Boicin,
estrantiistine] @ftctphospihamide, d4aﬂﬁno-W(Shaﬁrﬁﬂ)ﬂodﬁ8m tbodé€dn, irinotecan

2004/ 080956 PCT/1B2004/ 000678  Yamanouchl = YM 534,
(Campiasgfirertgmiestans dptspeptiktaProicibopranemaea;3 fagxieomi ci n,
[01003%&&%&&'&? @;ﬁ*&{e e Wlﬁe\ﬂﬁlng Bo ﬁ%qma%gn}bé%agﬁn therapy with

tOt ecl n, tO 0 ecan, 1rino
the S{mmmswhyl)memm@@mm@mtme rhhleatp eayrselllin) salt®orm 11 of

oo g e b o, Ok ESPUBL St g, 105, 15,
N- acﬁé’t@@ 'd@l?}tdré’aﬂaﬂlﬂ%r Y. Wehdht thﬁ%o]tlmo amlf%st ne, WR-151327, FUT-

1- 1 m noet hyl) anlno -L-cysteing
187, lrmclmafeg tanydstmhl], na@nmbrte fipernxiide di$muthie (thmm)amd quperoxide
dism %gjﬁe AD-5, adchnon, am fostine anal ogues, det ox,
15m ‘&? 8% 1- 102, MM 159, N acyl at ed- dehydr oal ani nes,

[010@% 5C§${¢mlﬁﬁﬂeth§/ B ol TR 1- 2Qﬁétﬁﬂsﬁchﬁelny\Eaie%%ochlomde

. ket o ro en transder mal unet one
crystabiipsesalof the I?Iﬁ@mjtnais@lmlﬂlr&bw)bmdﬁ& Uplecatiepteor prevention of

| t . 01011. Th .
angiofb MR R O S boBT dorseele merFp it Bpgtssisemacular
degengbdtida] shdnitrewdreid. de  crystal line salt of the present
invention wll also be useful in treatnent or
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benfluorex, fluvastatin, lovastatin, provastatin, simvastatin, atorvastatin, cerivastatin,
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t ai ned as annrphous reeze dried soli I sol utions
maleatehydbhRlorfd®118] Solid S
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had a@aﬂip@ohﬁﬂate‘ dBnipReitidH lof: aST[?_an Qﬁiﬂ&ﬂelhy@aﬁiﬁid’]&thyll} 2C1y161h§1 De:ysteme

from here on. I n nost ses, anorphous freeze

11.7%swive; yatar 4. AYorist Wlf)lawﬁd?é*t/hw/ﬂv @dr@ﬂqﬂﬂe /ey¥t11éfi‘%1éty of 10%
could p2 %S(@é ?egigftog 9’%? Eé%{?&% gf Fﬁg fH 1|lxt% ﬁ‘h@@orerﬁ@lt@ﬁed concentration of

equi
maleit 6¢id@ed biylbjiderinrthd sdlttyds] represedth y;bprhxmmteﬂyeiz@emwm tholae
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or t crystal ['i zation
IrnmoS‘eHyP)a{n(nb]dthylmaenﬂtxﬂ}hwstel}leIﬁiwm her@onet hyl - L- cyst ei ne

[0120] The other stock solution of S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine in

DMTF had an approximate composition of: S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-
cysteine 11.7% w/w; water 2.83% w/w; maleic acid 14.88% w/w; and chloride 1.0%. The

aforementioned concentration of maleic acid and chloride in the solution represents
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mal eat e hydrochl oride. [0119] The first DWW/

S-[2-[(1-1m noethyl)am no]ethyl]-2-nethyl-L-cysteine
WG@ee@eks®od uti on  had an approxi mat e conposi ti oPCDIB2004/000678

S-[2-[(1-1m noethyl)am no]ethyl]-2-methyl-L-cysteine

11. 7% W, w; ter, 0.2% nmal ei cid 12, 4% w
soprotpgP 10 89 Bemar st redreetly st ad v dsdsaata-
TminodtR)2RRE8 cH9TPRARAy1-PLcylsttirfe. TRsttbiudion isTREerred to as the secondary

af‘orenent i oned concentration of naleic acid and
DMF sohitioni cf §-[2r{(1-Freinoethybaminojeshyl b2 enetBylalasy Bsinerioel §erg op

and 0.5 nol ar equi val ents respectively for each

equi val ent of _ _
Exampies of fafibd kRpanatm wieinipiaith poiyntorphidyirity- cyst ei ne.

his solution would be referred to as the primry DW

[0121]s%ik wlistionat expedmpnts profuced mixtures of crystalline S-[2-[(1-

. lLm.noet i nol.e r 2 Lne.:fr
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in DMF had an_approximte conposition of:
latter vwerp peadily deierted by YA PaqiaRdly@ehyl | - 2- met hyl - L- cyst ei ne
11. 7% w w, water 2.83% wWw, naleic acid 14.88% w w,

and chloride 1.0% The aforenentioned concentration
Example Imal ei ¢ acid and chloride in the solution represents

22 WO 2004/ 080956 _PCT/ | 4/ 000678 i mat el
(01225 maplid) 14 BRGF 0 st BT ERPBBIEEIGERGR Taga el (-
Imino?%ik%%?ﬁl}h@f;ﬁﬁge]& A1 (dysteine (containing approximately 10% water), 648

thyl’] -2-nmet hyl - L-cysteine.” This
mg of selait aad, 988 medEDI wdter andi24G0hEmgad GNIE mere Bided sop 4 indn

scintiltipy vief S RRSHORENY MRERTTSTTERPF SUSHFREIRY P2t s tgffet  clea
solutidn’, P8 Bce@bhitril ¥ @ flyalidéRiol tRél s@uR&T inneMing aMdpidis over 50
respect to polynorphic purity [0121] Six distinct

minutesx Perbiditsrmubsigedenepletelyi ynonrtes campletignseldhe chsgesThe vyl was
. dm h ' 2. vl -1 - CVSE GInRe -

s REHAIP! B SR he A e TR P 1
was stﬁrel[d&t EKig-tel_I*_r:]ﬁefH?ﬁ"e:‘fiyﬂ f)aﬁmh@%s_ahﬂy}:hdfn-tﬁ/ﬁn‘ﬁlt ?fm{cftbniu‘jds weireiedded. The
mal eat e, e s uantities o er re :
shurry s e (95 ABRDECITBY LGl LSS BFAFYTLto 25 aripiogt Foyiceng sfimed
for folrhofr$OTRL & 1]1'% w2t rgéd th 29n€ Gt ditfekre8 @BEARMLAY The cake was

anor phous Pr eze c?r led S| 2- P( 1-
washetl mitho o pf dardnmioledridydi] drdsdrfet half an hays$alidsevere placed in a

contaiping a OX] e % wa 648. of .
ourbg RIS 2L RS, ST AT EY ATEIE SR o S8 oyt i
show ¥/ eﬁ)p?&%@e dRowht 8PFHim 1 SC$-N1-{(1 i &¥MpljadinSetly DEeshethyl-L-

w'th a nmagnetic stirrer. The suspensi'on was stirred to,
cysteiaf melcateanisbd r witls et 2ol 1 -Im@rogthybpmarcdetb il 2ringteylnercasteine

l.o dded to th ol ution i. [ i t
maleaBgSigtaiet: oy oy Tudifhed o T g0
Imino&AYHA RN f-2 infeth @ Tt geind Maledicalaswissensinithe prddadt.

roomtenperature for seventeen hours and then heated
to 60 Cin forty mnutes. It was stirred at this
erature for forty hours and then two m of
Examggég)onitri |l e were added. The slurry was stirred for
[0123pEeamele hinvolvet ab@ing2ahthgtdfér Scap HEd contaidgmaerpbos freeze

hour and stjrred . . .
dried S-[2-[(1-Iminoethylgamino]ethyl]-2—methyl-L—cysteme (containing approximately 10%

water), 209 mg of maleic acid and 1120 mg of DMF to a 12 ml vial equipped with a magnetic

stirrer. The suspension was stirred to affect a clear solution. 5 ml of acetonitrile were slowly

added to the solution in 1.0 ml aliquots over 50 minutes. Turbidity did not completely

23



for four hours. The slurry was discharged on a fine
frit sintered glass funnel. The cake was washed wth
wQ20v/0gos@cet onitrile and air dried for half aPCTHB2004/000678
Solids were placed in a vacuumoven at 55 C and 28
subgl&c RevertieletOr rn%”of%%?i of@EEBEP(1anﬁin)5§th§1)&ﬁufoﬁ@hﬁ] Q%@cﬁyl L-
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Imlrﬁiethyl)eﬂlrtd}ethfflﬂ-thetayIGLengteﬁe IntalldatewadSprdben®in the product.
acetonitrile were slowy added to the solution in 1.0
m aliquots over 50 mnutes. Turbidity did not
conpl etely 23 WO 2004/ 080956 PCT/ |1 B2004/ 000678
Exafifiszde, nevertheless 7 ng of Forml of
S[2-[(1-Im noethyl)am no] et hyl]-2-nmet hyl -L- cysteine
[0121?'1%@‘0 %g;}rg ‘?8' d&k Mﬁl&l@hfsseeiﬁg v&{{h% ot 8-[2-{(1-
rre roomt Erature Tor Six rs an
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on oy LT SR Gy FpF Ak e RS Ly P sefoal i and ai
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cont ai ni ng anor
hour&rlé?éRB adalysid oﬁ?—thq p}o[il(lc’t dldmmcshdi\h why appractede bylojint of Form I of S-[2-

-y DS o R P et THas w9vedig it BAR dher e
Imnf%@ﬁﬁ?ﬁaﬂaﬁlo?_etﬂ*ﬁ] PmathAlr - %ﬂ#élﬁ@ﬁﬁléﬁ‘cetlgrd?ochmeﬁd&ever DSC analysis

stirrer he suspensi on" was stirr to aff ect a clea
indiea¢gddithatdiormd4 ofiS- [éf[(hbetn@nilh]y}r)ammo]e\l\bylb2shfzthylyL-ayisiede maleate was

Q on in 1.0 m aliquots over 50 m nutes.
presegﬁg%ﬁﬁ,p{g,d 8gnp| etely
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subsi ded upon the conpletion of reduced acetonitrile
charge, The vial was stirred at room tenperature for
W@ 0044080966 and then heated to 60 Cin forty m PCE/ERNN 00678
was stirred at this tenperature for forty hours and
Exmn%ﬁ gn cooled to roomtenperature. The slurry was
scharged on a fine frit sintered glass funnel. The
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addd $5. o spOR I Yt PHEY pIeS By s sgseammlgely wpon

I WPast @dsiet and drirY¥d 10 Bié &
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The soHixta:mpﬂad tdrnediintd vergtthidly “gdidiket yormalaf covateiling sebdavi el ofat

o SR NGRS 50 1 L B By 9 i

for folrHoBRETRY s a@Pwae iRtiirbdd dn aEhE Yﬂlt'si-nt@néd; gl%lsmﬁmnel The cake was
(contai ni ng approximately 10% water), 209

washedratithi Zmaof @emmemhami atdrestd fonmlivest bolﬁd%@tﬁsmr%lplfge%n a

sacfle ST 5 o R S R by BB A o
show ﬂ@edp?wctabié eﬁnd‘tﬁﬁ 8f Boaw! ¥f S-fmf@dndinoetyd)asvhajethgl-2-methyb L-

uots over 50 m nutes. Turbjdjt bsi.d dd
cystelmmheéﬂe apigied fHokith 515%[602%9@%‘1#115‘??“8?015% ]c:# Tﬁﬁé“eme
{ r
maleatt 1R AR HB b ODSE B Sl G Pl R h's‘. o
Immoet@?]l)athb]}athys] 2HmephydfL-cysysitaimbleate vewsifreksnt ia tid profluct.
acetonitrile were added to the slurry to dilute it. It
was then heated back to 25 C and stirred for four
hours. The slurry was discharged on a fine frit
Exampld¥ ered glass funnel. The cake was washed with 2 n
of acetonitrile and air dried for half an hour. Solids

[0126¥‘ﬁ{ Egﬁhﬁfé@ rﬂaﬁblé‘amd’ AGHED AVENsRienWasrealdd238 e Hemvbied

ours. D analysis on the product did not
adding BOwmgmf OQ{queHChbd)malamngnuorplﬂouscﬂenid drigfd S-[2-[(1-

ImmOﬁtaLIISaax{’x&l }ﬁt];(ygg ltli?]l E:r}lfsrt]eol € zcoﬂalnn%g gpeptrld;}/lma{‘ely ?y‘%t\%t&? 241
mg of%a{lgic btk ahH‘l 'S@Pﬂ@df DV Reh e lvial 2qii@bédy/vith a(h)l@tneﬂnﬂ gtirrer. The

mal eat e hydrochl ori de, however DSC anal ysis indicated
suspetishert wipstired toaffet [azle[a( solution. 4 ml of acetonitrile were slowly added to the

oA OFL SO b Lol 45 5108y TR i ot

viscols%a48e heth? botteth &f herialthfied tHeadinpidtioh ld asytarieile viasge. The vial
reduced by 25% It involved a@?in% 04 ngGOJ O.Fg e%:

was hegted o1k 4 inifagy Biwiem Oithin fwe ged g pslERowss poo( (G, solids were

observal il P& )-QWeOé}] %gﬁée]n?e%r s%gcg}l}x lthel-w?)/ssdf?hd‘ﬁal and were therefore

(contai ni'ng I bX o wat er
scrapped with a spatula and suspended back in the solution. The slurry was stirred at this

temperature for nineteen hours and then discharged on a fine frit sintered glass funnel. The
cake was very wet. It was re-suspended in 2 ml of acetonitrile and then washed. The cake was

air dried for half an hour. Solids were then air dried in an open crystallization dish for 2
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ng of maleic acid and 1659 ng of DMF to a 12 ml via

equi pped with a nagnetic stirrer. The suspension was
wa@rionngdsé o af fect a clear solution. 4 m of PCT/IB2004/000678

acetonitrile were slowy added to the solutionin 1.0

hours. BXT8H hAMPES o CFr%cﬂbWeﬂsappPQ&ﬁbletmﬁmﬂﬂt bYF&kn T HES-[2-[(1-

system converted into a solid viscous nmass at the
Immoahyh)ammo}ethyh]ezw@lnyldf-wtemm@ahegm@?qi gnhwih S-[2-[(1-

oni t har vi al t j
tmino g ine el T B e el ea R PRl Dottt
conﬁrﬁghpmﬁrs@hs_observed in the vial . However, they

seened stuck to the walls of the vial and were
therefore scrapped with a spatula and suspended back
in the solution. The slurry was stirred at this
Exathrr(?erature for nineteen hours and then di scharged on
B%%ne fit sintered gI ass funnel The cake was very

in acet oni
0127} Bl obigERr EE G A cogar e Ry R b offlon
reglmt,SQJr a8StoMBAI8 af 1R08s infiladtd @dsd 7 Bxwreple’s. Rifiywlhaldl dddiigi 300 mg of
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L-cyst‘emer%%}q]m1 rr?% t%}léll]O"/czwateph 241 Cy g%aé?nr:] gcurlma ?60 mg of

DMF 8 X €Zlmil RiaMedibip &d[\%ﬂ{ 4 ihagnetlc stirrer. The suspension was stirred to affect a
In1noethy|)an1no ethyl]-2-methyl-L-cysteine Wg ?ai

clear sojwioge h s of destomiste ¥Wrk] S}%ng adé%qm therarfuipyerp 1y priguots over

50 mn?ﬁi@smilhg tlg‘b{d%(?yﬂhe ﬁeﬁ%ﬁﬁﬁéd’ a:@f%?ﬁoﬁ of aBhifre charge and

I ncrease i I'ng a nDd tion reginme
crystafs&ﬁeraobﬁewndtwmhm 3&tm1hﬂ1\tsal”l§16$lun}i was dtiorefilad s tenpesatypt dor

three }gcgjﬁq g}%ﬁ%\% lor\éqerglll ggdl on. ftpg Was adi?lp%dg%r%gg g&itinﬁl% at room temperature
for an [exzmglétleﬂ o0 et AW i SN el o -aichivit Smier&ﬁ@éﬁlﬁhﬂlel The

containing approxi mately 10%water), 241 ng of maleic
cake vmsu \dashmﬂvmﬁa&nhqu agétoniDiIE and aw dried Apr haul’réan hexyui Sobidel ware then air

dried gqune Ieltgl Cs ?ltézlgl{ur)lgg sh}?rgﬁ' 29 33&%@ ang gf% ?ﬁ%} %ﬂa pf%ldl}c? did not show

any apr€Mble addgst drFoihe 015.9][211[4lOli*mh&tﬁyl@aﬂiﬁhoﬁkhy@ﬂ«%&t@l—éf—cystelne
O mnutes. The turbidit the system subsi ded on
maleatavaied imhehiSod-iH- I@m@wﬁ@mmoéethﬂﬁgamaw&cwm palate

rv .
hydroffp RS ATV e R ER o R BTN 20
Iminoceih§])finirefetagdLantthyl-l-eyueine agtkact wit presennhp thoptadncied
at roomtenperature for another nineteen hours. The
slurry was discharged on a fine frit sintered gl ass
funnel. The cake was washed with 2 ml of acetonitrile

Ihmm@ﬁgnﬁfﬁxﬂhgﬁglﬂpr hal f an hour. Solids were then air
dried 1n an open crystallization dish for 2 hours.

[OIZSEﬁPm?arI‘ %E%ﬁgélg‘ off the 1H§PR§£9§[9 Q{)lidj L 168 wRRYvn Ad¥ng various stages

recia anount o

of the$xlbéhlbéﬂts fapbﬂe@hﬁqvle)uainan@:d att§orin PefBIh(] Jinimopttybaméno]ethyl]-
mal eate m X

2 melGy b ey P A Ty PSSR F poc) Sppey e SGe il periods
at anﬂﬁfl tE&h&d téﬁfﬁjé'rﬁ’tﬁfgs 96150%@1 amyée’fﬁfs ipfreARBbNRIPidkBA LEHorm 1

Form |

of S-[nmlnbmhhgthylaammo]eﬁm}yz }nezhyiﬁ: tysteine mylcnteiduaingrihiedaliar stages of
crystawazatlgn e\% tHout V\rf}sﬁut}ge tﬂeolgo%%d by any theory, it is believed that this is
explained because during the hold periods, the system is completely depleted of HCI through
the formation of crystalline S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine maleate

26



Di scussion of Exanples 1-6 [01281 Thermal anal ysis on
the internediate solid sanples w thdrawn duri ng
WO 20040856t ages of the experinments reported aPOWEB2004/000678
i ndi cated that Form | of
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However, there is still 0.5 equival ents of
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crystallived ead fsplajeainivien} etide/tahg@ofretdiegifor the yetlaiegeivalents of HCI in

relatiq%ﬁtolglfﬂﬁwle' e %-)%ﬁiﬂ]ﬁthﬂ]ﬁﬂ?wyl LO¥EPEi ne mal eate

[0132P¥sth pipdsanl ¢F. 12868 erd aBpekfémddeiR REFAsTithEerpaitd@®Abnt of
performed at 'ow wat er and acetonitrile |evels.

HCI1 HEXQiﬁ‘pinéO §—[i25[(lahnm@ﬁtbe})arnm@ﬂethsdhaumtbﬂ Lacysipige & erpisfallige S-[2-

- bR B RS s a BB s R Prante 3
1nvole‘e@|’diii'é6ttpﬁé’cl?1@tﬂ>ﬁTBFBS[QI[@I—BnInb%yI)ﬁmr{O?eth)EII I-methyl L-cysteine

I m noet hy )am né L-cysteine mal eate
maleagg ydsedhlgidegwhie |xamgées 1 through 12 1nv01ved precipitation of either the

Form I or IT of S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine maleate, followed by

solution mediated phase conversion to crystalline S-[2-[(1-Iminoethyl)amino]ethyl]-2-
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crystallized and isol ated over a w de range of val ues
for the nolar equivalents of HC1 in relation to S
W 200808095611 noet hyl ) am no] et hyl ] - 2- et hyl - L- cy SPET/IB2004/000678
[01321 Exanmples 10, 11, 12 and 13 were all perforned
methgf-b?e@s/tbﬁl@: rhdMaté Eﬁth*bdflﬂ@h@ Witich ObatiddGhdiod exhédd id periods at
1-1 m noethyl)am no] ethyl]-2-nethyl-L-cysteine
SeleCttcnmeyeé@raﬂ [ ze S— [2- [(1-1mnoethyl)an no]ethyl]
[013:{‘]%%%}8%5 al y g §r6 erggt ?}fgrn@lafartgﬁt}l &{thg%qugé@gﬁﬁh&tjo%Ha in

1 on

relation &85{[94@ lLHﬁlﬁ@ﬁhﬁydrﬂlﬁﬂ]eﬂ@]l]lel-métﬂyll -oRtding tolorgyaitisd S42-[(1-
mal eat'e édroc ori de e Exanples 10 through 12

Iminpethyl)areisofsdk gyl dnexsteies plesc fhierockgrids /HMIES 4 and 15

involygh Birh breclAB5E Y AP RSN BRI 7 e YR 2 ARine

maleﬁt‘é%?ﬁfo‘é:hlbﬁdé ONmreyEiﬁhi)lle rnd involved precipitation of either the Form I or II of
S-[2-[(1-1m noet hyl)am no}ethyl 1-2 27 WO ﬁ004 080956
S-12-He o] om0y em I L-isine eyt Tellpwed by solition

mea 15850 G e5gh R RS 8B SR ol 1

cystellﬁa mﬁlléatla hydecklost¢ thpeughdrenting atd/ 50esteddetithold pyisids etselect
amount of HCO in relation to
tempgratures. (| - | mi noet hyl ) ami no] et hyl ] - 2- met hyl - L- cyst ei ne

[0 IBEPE%ﬂﬁ?ie@llb' Pfand 1925 &1k berformed at HCI levels higher than those required for
I'm noet hyl )am no] et hyl T- 2- net hyl - L- cyst eFne nal eate

stmchtpmerumdwd:cmmddEmOESG&mphw 424 dintigoethyljeshinelsthyl - 2erethyl-L-

o B AL b AR AT R g e

hydrgquggp&ee 14 invol ved precipitation of either the Forml
or Il of

S-[2-[(1-1m noethyl)am no]ethyl]-2-nethyl-L-cysteine
te, followed by solution nediated phase
Em‘élgke\%r sion to crystalline
(0138} 731D6.1 grathefhbptian Dyifeddiyidn of &~ e hrhinbethgl)smariopehyl]-2-
mal eat e _hydraochl ori de through heati nd/ or e t ended
methybilgeysisincs 446 gransediederionig éteawl?ff-‘e%&% ? TLIEP Bt g yater

contegrﬁ of 3}% e i Irg %é%? 5&uli&) EPS-E?-KTE ity RYEhSle {yﬂ @fneﬁﬂﬂﬁﬂ

stoic tric considerations

cysteﬁmwelr 639 [25- grﬁmls o thoetdiytigramaaadhpeged yo h S0Q m}@ztdkyﬂed Leactor with
ILi .

aglta%oﬁf@eet'[a? 354 b 901 Ao A8 pwewy i ecsopinleyrerg 2ddpdtp fhegeector

thr L?l fp af Wil Phi g8 mﬁ?éﬁ:'m)e?tv?o fuﬁﬁ@ ng@i@ls 148 fdrmed during the

of the primary DVF sol ution of
additiomperoet B¢ Jystimvhesthydd) fopa tatatdiyph hpw@w@d élileméhe flugg was

dlscgaﬁ%e%ag}lg eeéfo% aia eed%#’t\%{nﬁe e%’e faﬁ%ﬁl‘%g%'\)éll@atoorl‘ld as e g?ﬁl%ef‘ast The

cakeSvdsdinséd witRign et dTkotamitrile hed biy Idhea foraivbiyth = fbur musg. & weighed
to 1.63% 125.5 grans of this solution was charged to
13.48 g5@m@. M j acketed reactor with agitation set at 354
Exaln%@ gA total of 126.58 grams of acetonitrile were
ed to the reactor through a punp at a rate of 1.4
[0136] TpENS5 Famhof thR\peindrWMDMB golstiolCof/S{ 2 (3 -Infdbetioy yaedno]ethyl]-2-

dur i t
methyl-L- cygstelne 109 mico-liters of de-ionized water were added in order to take the water
content of the primary DMF solution of S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-
cysteine to 1.63%. This solution was charged to a 25 ml round bottom flask stirred with a

magnetic bead. A total of 7.85 grams of acetonitrile were added to the flask in 0.5 ml aliquots
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addi tion period. The systemwas stirred for a total of
53 hours and then the slurry was discharged and

wo pdosesmss on a fine frit sintered gl ass funnel PCT/IB2004/000678
Filtration was extrenely fast. The cake was rinsed

everyhidd n8dufdh o®dr SAGRIATRE I THe s§s@Athva dtirfddifeia fofdl of 72 hours and then

twenty-four hours. It weighed 13.48 granms. Exanple 8

and thentBé plumy W/asshsgh@md aid filtereghpn malﬁynltﬁne feib bigterashgless funnel.
o137 ifgion e PR TBY A BB Kb Lot asstopiite e afrspise o

twen¥efofr REEe Gohie solidEhad @ystdkiged fig onahewallEOithe fdun@bottbf flask.
pri mari/ DMF sol uti on of
2

Theysze[rglsp ted) sepavatstyh Masa helaagecantife pll 1 igplptedisolids indisated Hat the
sol1ds0 If%]or%]éaf{ reg 5 tc?scfr%rﬁlé‘%bgmﬁt \@%ﬁrecﬂ%ggtgczgsl}%l\q %oéy 1%1 {;1[ ?H.{'gf tPe solids
from theSPurgy aitbthefwall ebiditidet itha thie egperihetath frodided afraslsmilypacked
0.5 m aliquots 28 WD 2004/080956 PCT/ | B2004/ 000678
agglogeasly” hape doriheeryatalling Srl2d 41 -FnineedyDanppiolathdi-dringig-L-cysteine
a total of 72 hours and then and then the
ma1e§t§h§&r89h\}é§&%l scharged and filtered on a 15 m fine
frit smtered glass funnel. [0137] Filtration was
sl ow The cake was rinsed wwth 4 ml of acetonitrile
Examplg d5i r dried for twenty-four hours. Some solids had
[0138 rmfmlk 192@@ pbbrR& W8 Bk ufredAAGIrfeq Wd-fpRt t oM
. were isol ated separately. Mass bal ance on
Imlnddﬂe,llhmm]héyl shinatteti Lsystets (comdpinagegptdxanatelyel O‘szhied)ghat did

not oy ERgPECRECHRR ook piting P ikt aRaPRIRL Fies drcd 50

[(1 hﬁiﬁeewi)érﬁm%wﬁm Qﬁﬁ’etﬁﬁﬁﬁ cyshifie %ﬂﬁﬁmﬁg a;&p%oﬂfr@dﬂy e0bsavater), 599
rando packed gl oner at e”
mg of;mglgagcaaqla/ 185 mg of 37° concentrated HCI (aqeous) and 2969 mg of DMF to a 12

ml V@a%qé é‘%}g& \Jltglrarollg%n% étgx.%rnﬂ]) n‘%’{léé%lﬁ%o%%@ b g?féecttg cﬂa%r solution.

7.5 nper ﬁéudlﬁﬂﬂllméfé s&fﬁﬂymﬁ@aﬁtofm@ﬁﬂ@tlcﬂf ineXls &l Eiﬁql.[cﬁsbver 25 mlnutes
. Imnoeth){I)am noj et hyl ].- 2- net hyl - L-cystein
Signifieasi cistllivgtian e%%eﬁ&tl%ng/thf@@@w(@ff )acettwatnlaﬁdle vigdtwas stirred at

roomqgﬁg&htﬁr W%lty—é\gg ﬁglfrﬂ{é gfg@ gfé[x gi_lﬂefh\ﬁ%nvaeﬂn@gﬁl s R%raPRa B unnel.

nor pho
The c[a(céwhmmsi&ﬂhmt@ aml nbhetdnytrie dhdvet dydd for bylf iehmer. Solids were

placeigy S.tv%‘ci@%}”%mfgég’ N 8 Sl e B Miodee b ”?a;’feous)

and 2969 of IMFtoa 12 nl vial etu
(0139} e et ’I‘}t?“@tai photgmicroggaps of therapaiet i gecaisit %tébe Mldaﬁlfeefévdomly

kA SEL LB ] Mo BRSOt

analytical ilb@son ovShginietl iscladst fram yig$ etperizant confomed its ééntityrdasregystalline
on . of. t.oni

ddi.t [ Th
s-0-{(Siiceybrdie Ry S Rabhe Sovems e Rt oRende i 1,as
moreffhlll§ S’ers@filbé?fb@o\{/ ' dﬂ@w@ b?o%ﬁ&t p At dﬂ‘frﬁ’&ﬁmfﬁdﬂ&%l(top p}ﬁ@m) of

cake was washed w t acetonitrile and
crystallineadt[2-6(1 - Imihdetiayl)andoe]ethgt 2-usthpblecysislineoaaleitn hadrochloride

obtained frot iy g)r(]ample 5lli‘lgc\7 aﬁgwsz §EM plgt%%s'_(lvqtlgeorrangce'mll}%%lgéd

agglomerates of the product from this example.
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[0139] Fig. 6 shows a photom crograph of the product.
It seens that the solids are randomy packed
wagghoswsat es nade of very small, perhaps sub-PCTIR2004/000678

primary crystals. Al the analytical data on
E oveﬂ dried solids fromthis experinment confirnmed its
xamplgdfi ity as crystalline S [2- [(1 -Ininoethyl)anino]
[0140]%'Es!alnp12 we;dlyrhg bf 6) 8 kgl MEM@neAhiag Ay stk @reezbemelamg[z -[(1-

as

nore fully described bel ow, shows a P
Immoe)l(hyl@ynlm}ﬁﬂwac&-mﬂlyyb-ét-‘t}éteme((p@rﬁa@mg WPFyXiptely 10% water) 317
st al.

mg of Ba i/eéc r[w(ui 1?3? H&?fm aai%d 43 gﬁ]% ﬁ)I yater Wel‘ﬁ added ;c/o éz H’lé vial

equlpp'éﬁlwfi@ltaemﬁ' ¥i0 Glr&Y. THE su Bﬁs@cbrﬂ@ds dtirred to hfchte»«am lselutibi. g ml of
. Shows EM&ctures of the randomy packe

acetonag%ez}a%rg Sggés addedtin 8- mbaliguots TBGFISHIT vas aﬁ%@deat ro@m (@i perature
for 24 \éris[ﬁ? %ryitaﬁlzg g}{ l'[%ﬁ’%grﬁ}%&% gﬁ&% v1%é% én 1&&6&&34@ 35 b@ and it was

cont al ni ng
held aﬂmrt&hpétﬁmfd Re28 hdﬁﬂseﬂho%-[nﬂel[oééopyldm sihnrebt thglmustanor to

heating 694 viir 47100 B eI e ERBT R UL PR3 § e e gion o
crystaﬂ'gz S-ggg[‘d)lf Irp#ﬁgﬂglﬁam e%eﬁgg%jetﬁﬁ Jacyteifit méledte hydrochloride had

tirrer e suspensi on was
occurrSd l"lﬂfe@thrtpatdﬁ?éhﬁasa;wdl@pﬁlt&eﬂ ot adﬁ migfing frigfintered glass funnel

and thg GeeOSHEA v el 2seiopel: [ Bristita Pt 155 81 s
Analyli&l 95%%}13!14 bx%@u&%%nﬁm%&;é& -F{'ﬁ—lhﬁl%eﬂhﬁ}anﬁﬁ&]eﬂn@ﬁ@ -methyl-

I NCr ease eld this tenperature
L-cystbine nmaedumhmocmzbmteo Pmt@t UMib pyelysis Bidipatey thai iy prodyqispay have

conBEIE A0 BB RO RBSOEE LT SRR Bl o

cysteuQér ﬁ’ﬁl‘e@t’e lhiyB@®chloride.
S-[2-[(1-1Im noethyl)am no] ethyl]-2-methyl-L-cysteine
mal eat e hydrochl oride had occurred. The slurry at 55
Cwas quickly filtered on a 30 M fine frit sintered
Examg funnel and the cake washed with 1 m of
cetonitrile. The solids were air dried for 2 hours.

C a on
o141 £ 1 s o S-L5 R PR HEBhBIT et BrRES 2,00
Irnmo@iﬁkftﬁ@%lﬁiofbm@ﬂ}lQﬁh&hﬁdﬁcyéﬁﬂﬁé @ﬂ@nﬁikﬁzgn}ﬁiwﬁn&wly\ am%amet) 313
mg of aelﬁnglg &47 ng;g E)f ga F Qxﬂivfﬂ rhg gP Be%attg:l}/'\:zve?e agdeg?o Q‘f 5 nﬁ vial
Sl I
equlp%éi] \glt}{ { l‘%g‘gér o%ﬁ?—%%’ I'%x@ %%%LQB{;' Wals %?{fefﬁa %@(éa/xsrﬁgﬁitlﬁﬁ 8 ml of
acetorﬁtlﬂé.{i'efégsldlﬂy&ddai 1IrIGJ 0 mblahqucms @yﬁaihzapthmmerhﬁfé@zhavcl ot@ured

e AR S ARy <G P
the 5115@)r gbgﬁg{;ﬁ'&% rd'o%f‘?erﬁfﬂ*ré@ﬁre %@ﬁlﬂlré‘éﬁienﬁnﬁﬁte Dreti@dr@tire of the vial

r toa l1l2' m vial equipped with a magnetic
was tiehiinereased Thes ﬂl&pblm giap heldas this fempexgtire ferf Xdiours Phptear
solutio

mlcroicogyﬁp s{;‘n]'yqs&g]pées J@%ﬁl{e)xtéﬁ]}letg{ﬁ |8 e F 2R énng aﬁﬁl%de?edva{eﬁ
temp&ﬁﬁxtércbﬁﬁmé@ thik thé ghaad dbhiveddionto &yﬁalﬁhe gff24cietonitril e.

The charge was, however conpleted to 8 m_ and
Iminoethyl)amino [ethyl}- 2-methyl-L-cysteine maleate hydrochloride had occurred. The
slurry at 56 °C was quickly filtered on a 30 ml fine frit sintered glass funnel and the cake
washed with 1 ml of acetonitrile. The solids were air dried for 2 hours. Analytical data on the
product confirmed it to be S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine maleate

hydrochloride. Proton NMR analysis indicated that DMF was not trapped by the product.
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the slurry was stirred at roomtenperature for 24
hours to de-saturate. Tenperature of the vial was
W b@n/0809s6 eased to 56 C and it was hel d at t hiBCT/IB2004/000678
tenperature for 24 hours. Photo- mcroscopy on slurry
sanples just prior to heating and after 24 hours at
the el evated tenperature confirned that the phase
nversion to crystalline S [2-[(1-
EX““P% Yoet hyl ) ami noj et hyl ] - 2- met hyl - L- cyst ei ne nal eat e
[0142FE§é£ﬁPm o w&’sepeFi%ﬁnQ&Me&&ﬁllneT #1125\ LihdhoddhyDSnfro F@ﬁyl] 2-
guickly filtered on a fine frit sintered gl ass
methyl-liacysteirgnualedie hy@béllomw b ticldated divdetln bptivitinting the.
olids were

crystaﬁwatgwro&qs& alA% el%l éﬁqthgsﬁggrah% t’l%d Egllile f ltraégn of }tlot sﬁlmydc%tu?d be
avoide®, B@z fn(g]o“flOnIBrHEleH@ kéxﬁﬂi‘nﬂ‘@r Shdtphdusdrddd fyda S1Tyat ei ne

mal eate hydrochlorid ot on NVR anal ysi s i ndi cat ed
Iminogthybarmiv]oisd]- zrmamyléppmelwopn@lxpn@mmxmwsV\W% water), 321

4/ 08Q9 P 678 4
g of B Re1 5 AASE PR OT AT T8t B N #ied B4/ ml vial
equipped- V{n(ﬂ a hﬁ‘gﬁ@i@tshﬁkﬁ it RedpRhdih vag hedf&i 10y80-°C- aﬁﬁd&hﬁbdleo affect a

mal eat e hydrochl oride coul d be nucl eated diregtl
clear sohitionad i §f eesoniteils werg| siowlytadded torthe edution at 4R "6 léxl d{ﬂe%lquots

No cr%s?ﬂﬂ?aﬁ%ﬁ&& o@%g\éédfr%ltnlég tlE)é %(%f ‘2‘%{1 ﬁﬁfé& 3Ryl éilggtéﬂs ARHfotn

avol ‘cont al
w1th1rﬂlmnhhimms$f cheeﬁ)irq)ldroineﬂ a&tbﬁtlﬁlé l:harge The slurry was stlrred at 60 °C for
I m noet hyl ) am no] et ]-2-nmethyl -L-cystei ne
25 hoyiE GHILP HSPIAEISTUSE RS %9 19%59%, W@P@f actiy3ty of e system. The slurry

was stgﬂéééiga{é ®02€i18; an%ﬁﬁgw ai)ﬁfs a%eﬂriﬁuﬂﬁgl %léafto‘f@&ﬁ kerMfSdrBure and

to a 12 equi p a magnetic
stirredsfor 2 heurs bEfee beisp ﬁhsned rmnwefmelfaaslattrethgl@ﬁ fowsehdlTstdake wds

t o cta Iea l.u cetonitril.e we
rinsed3fighy 7 Besliein ST oo OR i Tisp Asafieal et bp G PR
conﬁrﬁ*éd &' %E ahstaiglel QP2 -MAImPRZET: y\é}ﬁﬂn&ﬂéﬂh?l} 2t£@thgﬁﬂldybl@ﬁle maleate

process, however crystals did form wthin 20 m nutes
hydrogflotidee conpl etion of acetonitrile charge. The slurry

was stirred at 60 C for 25 hours. 2 m of

acetonitrile were added to | ower the water activity of

the system The slurry was stirred at 60 C for
Examphoiher 20 hours and then naturally cooled to room

tenperature and stirred for 2 hours before being

[0143f Ekh@pedi DRagcdntit@ed IDW/me@fnﬁﬁlegtbaﬁﬁpﬁfy mifedolvehh 8ystem. The
cake was rinsed with m acetonitrile and air dried

procequse iipolved addias 20 %ftQ oeq. dHilgontinipgaperphieies freeze dried S-[2-

[(1—111121_9{%}53" j(g‘ﬁ‘q‘i‘%&%%@?g@r?@gﬁt%f rﬁgf:?ntamlng taﬁgll‘oxtmatel Oi‘%h \évater), 213

mg ofidleiateid ahyt A 3 M@ iDMFE tdex dAphlevidl BqhipheBdiths angpineticd Girrer. The
was conduct ed in DVE/ ac%gtconl rileto i

i npljf h .
susperspn, Wit heairdite fp "Ggad stF st iodthiest fr Ao soRtiORrhT §¥ %%20%116 were
slowlf%@&? %&th%%olu‘d&jr ﬁpm i 9 a E" 80 Hlﬁlﬁé? Y dt8d wlre

I'm noet -2-nmet hyl - L-cystei ne
obser\(edovit}an ao mgmapmfdhe ntanplleyoxiﬁ%oman)e chaggs. Thgslm‘ry was stirred

for 24&';) ﬁg@g{h qt nllélﬁglﬁ?%? Moty % ifoulls. 1Y W stirred at 25 °C for
2 hours and then filtered on a fine frit sintered glass funnel. The cake was washed with 1 ml
of acetonitrile and air dried for twenty minutes. Solids were then dried in a vacuum oven at
40 °C under 28 inches Hg vacuum for 24 hours. Proton NMR analysis on the solids prior to

oven drying, however, indicated that there was no trapped DMF in the solids. Oven drying
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suspensi on was heated to 60 C and stirred to affect a
clear solution. 4 m of acetonitrile were slowy

w@oaeaswss t he solution at 60 Cin 1 m ali quot BCDIB004200678
m nutes. Crystals were observed within 20 m nutes of

t ' f
s A5 BRERUELER 0! ATSEL AENIE) SurRf a0 Tity ShHERYgorcs o
thisieRpdrimény confueneni theib@Ris td be wastaBinke ISk (bImitfeyl)aminolethyl]-2-

hours and t hen flltered on a fine fit sintered gl ass
methylnkrgysteinf, g higridéed with | m  of acetonitrile

and air dried for tvventy m nutes. Solids were then

dried in a vacuum oven at 40 C under 28 inches Hg
Exan‘ngg1for 24 hours. Proton NMR analysis on the solids

pr?or to oven drying, however, indicated that there
(0146 In BXakdpde p4,B 1DMre bN0.LHeq. 3ot ddﬁatauﬁhg BmAfphony freczk dvied S-[2-[(1-

2004/ 080956 PCT/ | B2004/ 000678 was t herefore not
Imippeghsdlaariyoletiy]] M@%&t%ﬁe@m(C@amamraparqmaafﬁbfdl O&murater), 321
mg %fﬁxé [E; :ﬁ ddé §?3 P gig a2 s ﬁ%{;fn% &’iﬂ%&t@?&&e%ﬁé& {oﬂfﬁ ml vial
equﬁp{a&wﬁth]a mz{grﬁﬁeklﬁlyér) The mﬂ;afshml Wastiried thyifedt acleat &ligon. 8 ml of

ate hydrochl ori de. npl e 14 [0144] I n Exanple
acetmlmls mer?rﬂow y gldsd i3 mkahqe%tﬁt 15735 lreth perg iempsratasesior 24
hougrtb %Q % Fe@e [”I(elm Hﬂn@ ?Eﬁ%&l%ﬁﬂéﬁ%@éhlm to 57 °C aEg g}lmng
- -cy el ne (containing approxi mately

conh\mted@m aIﬁ)ﬂiler 2#nipours. Tied dincy atci T C W%Qulmgydﬂtefalﬂl%namm @b fine frit

s s gt AECG e L, 202 LBl BB i

for ﬁfrf}ﬁﬁlnu@es(hlnﬁﬁﬁensﬂﬁdéﬁhﬁ B va&um owh at a6et Rl bR '1111(,%e¥\ﬁ &acuum for
Wy added in 0.5 ni iquots. It was stirred

24 hogcsrrAmelwpeal aiatar@l th@ prozlnct deofirmsed i talee srystaline §-[2- [(1-

at. ur. was th ed. t d .
tmin ER P G802 BB e cost GRS, Brcd R Bnatysis
indiddtedthahétder dheiagkdriedinok HRNABWARA deiedSolids Hhil lﬁﬁp%efdi IDME.

sintered gl ass funnel and the cake washed with 1 m o

acetonitrile. The solids were aid dried for thirty

m nut es and then placed in a vacuum oven at 40 C and
Exapple i hes Hg vacuum for 24 hours. Analytlcal data on

O RLTS R RGP SRR R, B i blbem e

proda¥ihie GaVU10dd AilingRH03tAE ofNVRS éﬂaﬂlﬂﬁéoitalhlﬁg afb@bub Redze dried S-[2-
neither the air-dried nor the vacuum dri ed solids had

[(1- }mlﬁ@?{bﬂ)wﬂe@o&h%n@eﬂm L-cysieane (Eentaplieg amprogimately 10% water), 648
s SERMRLE, L EULAESH B0 L8 5 LB AR o

suspéﬂswﬂrl@las ctcrrécbnomffegt actedrpblmtisn f Itear ef ateiodiirifk-ete slowly added to
1Imnoet )amn ethyl] -2-nmethyl-L-cysteine
the soligigndn i rﬂlga BYS&YP @Wtefo%m%wyre O@A@vec}r\gltbm 20 minutes of

the éHﬁlnﬂétﬁbnat?f‘ agetﬁﬂfénl%%ﬁ SroBUn@Ex bR d ﬁ‘eﬁg@élcﬁq wid bserved within 4

equi pped with a nmagnétic stirrer suspensi on was
houlst Tlner gurry wasffieed foa 18 heens asd thehiacolid kample vofs w1thdrawn for in-

ile wer e sl o e.solution in
prodhf PP, Toreta B R ofihd BEIc Eeiraied s GRe ttydip suge Form 1 of
S-[2vA(1- ﬁhﬁlogﬁyﬂhlﬁﬁfo?&h_ﬂﬁ- 2-methyl-L-cysteine maleate. The slurry was therefore,
heated to 50 °C in order to selectively dissolve the Form I of S-[2-[(1-

f

Iminoethyl)amino]ethyl]-2-methyl-L-cysteine maleate. Solid sample withdrawn thirty
minutes after reaching 50 °C indicated that Form I of S-[2-[(1-Iminoethyl)amino]ethyl]-2-

methyl-L-cysteine maleate had indeed been eliminated from the desired solids. 4 ml of
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the conmpletion of acetonitrile charge and extensive
precipitation was observed within 4 hours. The slurry

wWe®498095¢ ed for 19 hours and then a solid sanpi’BIB2EG4/000678
wi thdrawn for in- process check. Thernal anaIyS|s on

' ain
acetofx?ﬁl ?e?%ﬁ(ﬁie? @(If,i %&;ﬁg\g‘& ét:.s)%ar(r:lf %vg{'ﬁ%(xﬁg ?ﬁ%r reachlng Vated
temper2tune Thy klutryoysstheldee S08 et gnotidi ot AHd tHe@Soled to 0 °C in five and
herefore, . heated to 50 Cin order to selectively
a halfhosesHising & linsartsmperatyge rgnp It pag stirred at 0 °C for forty hours and then
Ferl g ERADSRIPUSII 2 TR MLy b AShALAC T, 85 B o
wash&Dwith |4mmi| af atetdnitriiatndrair ﬂhbd ﬁ'fr ofie hau] The hividriea tchyd \)/elghed 198

s 5B L AT B e e s
d
i S94ROO0ES0.H LEECRA O00BEE, AL B o
analysib en dteedr-drieelipdicattd tlmt th'Ehewsd OB ymobs ehaivalent ofﬂﬁM@ ih e
.. apot her hour ndth d to 0 Cin five and a
solias E8n b el o 1 HERFT DBHBEHRE ft e capkyionTt 10048 and afer
the nifiétbd 1Rshr 8b1dQt Ehid @fnp@ﬁ%{tﬁ% unﬁéhrtecc} t"ﬁgfjthf Iﬁt&@raﬁ%h l(ﬁc?ﬁcﬁ%eff)rhe-

fine frit sintered glass funn
saturagecthe symény any ﬁmherrrTénmmehmsvervm&mdo vhetdorn@lem: dqﬂetmn of HCI

cven REGE L A0ME Bl 0 B T A L5

crystallie S—ﬁZLI[Ql-Yﬂnﬁio@th&f)@lﬁiﬂd}ﬁhﬂﬂ@crﬁ&ﬁylb@-% ;H&%e t*da“(@ate hydrochloride.
i n-process solid sanples of upt 0 ng each were
wi t hdrawn during this experinent. Proton NMR anal ysi s
ExamPie j1€ air-dried indicated that there was 0.035 nol ar
qui val ent of DMF in the solids. Concentration

[0146 hEahmples] Omag Iistefommh@&foﬂtirmtzeﬁcd%m@ﬂe V6luinBE & MahicdWheduction
af t, the nineteen hour hold at this

C
in the F@ﬁﬁ‘étr(’i?‘eﬁ?%c poifiodmwarehasid) dredyrsraadirgionglics hadd timss 304
mg of@eZS &f‘H@rl @Brﬁaﬁlgh% M&?ﬁéﬂg%zg ghidde 2—%qhﬁn%lg%} {h’yl] 2-

due to the epl etion o
methyl ihecyggﬁstee(mnﬁzmlrxg@ppmzhmd&alal e water)d 24 ameroftnideip Eléldlaﬁ& 1662

tall S 2-
mg oS MRE R 10 At o) Tponstlecnipbed v durmrame st Ehe
suspeldya W& Biiged ekeaffedEy 2t &1dkonl 9 14&)r a@?gﬂﬁ'ﬂjﬂ@ wiPe %@?V LY é%dded to the

performed to optim ze acetonitril
SOluu%%Or%@llJ 2liquets ovien2@ menutero Ginystal§ weel @iserved I‘Mﬂth(rt oo hours of

aceton%tggerch n&ey;l"ﬁ%g%ls@ stq_e%l Og%’ﬁﬁ?lg}’ i&c? nal Icﬁtﬁs%g tgrretgé)ggsﬁne frit

s1nteredrglasd ﬁS‘m[eB Thé lakmimisfhﬂi yaii N8l 6t fa¥ohitdte and air dried for half an
cystelne (containi ng approxi mately 10%

hour. %@@é Hjere @1&%? 1 20RCHER eyen HondCand 28sedes Pig fof 2DWruraidireton

NMR @xga‘i‘fsqjs diPthe o@‘gn &jledss‘%kﬁg rJdkc%{edQHat\{ﬁe% wang(ﬁ gar ?%uva?ent of

magheti c sti pensi on Wwas st

DMF lafth@sﬂhda (btbr&amtrfmoh lahalgms oB t}nél ﬁlQﬁteaﬁ@t:ﬂBdl tHat thes #€ipe had a molar
solution in 0.5 al i quot s” over

ield lﬁ g@;dzﬁo t he
yie %r AT HOS 15 81ay) hovipyes SSH@@rsmie%P@ Ao the cemplets depletion
of HCRA@EBAE] rdb!a%n%ﬁ@ﬁ&%uctﬂaﬁﬁ}{?@q it W5e a’géﬁcglglﬁg .Sh[g‘r (1-,

twenty-two hours” and then tered
Iminoeghyl)aativelepy dsmetbyhetcystEhe malkae hpdrovidstided with 2 n
of acetonitrile and air dried for half an

Example 17
[0147] The objective of Example 17 was to study the crystallization of S-[2-[(1-
Iminoethyl)amino]ethyl]-2-methyl-L-cysteine maleate hydrochloride at 0.63 molar
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hour. Solids were placed in a vacuum oven at 55 C and

28 inches Hg for 24 hours. Proton NM analysis on the
wo@r@n/08vsed solids indicated that there was 0.PGI/IB2&r000678

equi val ent of DNF in the solids. Concentration

equlaﬂéﬁﬂs’ of ﬁCQ'OO tlﬁ“?‘no“l %%Is)g %%ﬂg{ﬁ oqg)gg qrﬁcét 0l Sir eczﬁg%pous freeze

a nol ar P

dne@&[m[(lbhnmgebyleemed]edwe] Imdﬂh& ICoypdifd @oﬂ@ﬁh éﬁﬁomﬁlfately 10%
Anal ti.cal %a on the product confirne
wateg g% ms q legc[a? %]a98 mg of 37 A> concentrated HCI (aqueous) and 1 164 mg of

DMF WeRORIdaY k) 211 5
A RORIdA Yo 212 Hﬁakgﬂng%fﬁlb%%f ‘F@iﬁ% g#?]tgcy sg rJPe(re . evsgs qnswn was stirred
to affecharplear soutioms 3 Donlsifadstonitrile oveys slawly Zddell @thefsolution in 0.5 ml

hyl]-2- hyl - L-
G SR AL 2o B B e
howd¥eT bdiB2 @@ﬂf&ﬂﬁ@ %&nd %6 ‘éééf?ér?ﬂﬂ%aﬁg f-ﬁ% (a1 ]‘Fher@!ila\{l%s sitigred at room

excess i NI ng anor pho
temperaiigg or sgyerégen hours and then ﬁltered on a fine frit sintered glass funnel. The cake

I thyl -L- t
was x?%%h% Eﬁ; %1' inglll 2 E(%]lthget 'axﬁ]lrl%'g%l tl%éaéggn hc%/)g ZTbﬁggaigp ?1Ia<? (e:ompressed
very nightty sncdwhgldi fti?clxthS oW fr n
\(% gg m?l anld 1164rrrg 2 &ﬂﬁ&f&eﬂfﬁg g& gfsgge acedzlnr?1 vacuum
oven & AP EEhGR Hﬁ for 2dehpiies. Ftrateianalgsis infietaiusipels iyiend of

d clear solutiqgn. 3.0 m of
opprep e TR AR ek heCprile: B tineddtecam et os-2-101-
Immcmthymmlqu]@ﬂsﬂ]emret@eMy@wheenafwé h%l%&MoﬁH@Si ded
conpl etely upon the conpletion of the charge, however
some oily residue could be seen on the walls of the
Examyplellg The vial was stirred at room tenperature for
seventeen hours and then filtered on a fine frit

[0148 |Eﬁmmerg|1§wsfp@rfmned atmesmalef eqmalme BEHCW. 1B I%Om excess)
ried f al f an hour. The

with §ls AR Pl Be 68 e @ﬂrmngewwa@nmeﬂrymrmetmu
cysteihéﬂSpdEm@fvﬂfﬁ Bidighol wag %dleé‘%éeﬁ@e 123@9 %}g&%gtlél Emsﬁ,{ gﬁﬁ e feed

oven at 55 C and 28 inches
S-[2- [éh&tmm@ﬂ)ﬁmr@é@tbﬂ] 2- mﬂzthﬂFL-yyftblde @10 mppf @x3 BRIEECYcontaining

ﬁ@P%I t f dit tob
amo cryst e éa{zzﬁFglﬁalln%gthyﬁgm?no?etﬁylﬁ angthlylrﬁystleme (coontaelnlng

kimnelgtlh Lyl
approkimaielgtl0yd yaei)nod E?ﬁghrfskmﬂ‘)’ﬂf %%Eﬁt@%&ﬂ%@r@%@7ﬁ)

ori de.
concegé?tpgﬁé&aodxeow 830 i emged IME M@m @lcbﬂ tHEl 2 (). Vi eqmibped with
a magﬁéﬁ@ﬁfr%elr P fs o]g 10%%3@%1:(? F%%?e]c %ﬁ%ﬁ&{(‘)n@ l()%qlocff acetonitrile
were Qlwlysidded tCS}hE kolngomint 05 biltaHG@dts v 25%&%1%@ TRCAMSGsistirred at
e fgotentlal impurity in the feed

room %ntpfra[ Wt eﬁglgemcbuéan ndghen ﬁl}q:er op afige Wit sibtexsdglass fiennel.
The cadGy by "

ec e e%m%é%%%@tﬁt% 2|er{r¥r1] %ﬁgg%cﬁ{i/ a%hﬁ o{}%PﬁQFm ROk Sofids were

placed i Pareac yIh overt 95156 iChemd (28ainttaes Hnr 24 ppNie) XFlIﬁHt@él?él}JsQ Mdicated a
of butano

molar WASHY app R AE P e ek Otk inmpd% Fox1Bis sxgenien
conﬁnEiMi: fMﬁfaﬂoﬁldﬂ@@sﬁH’m@ S]{§ [f‘i IrMin%L:th ié%h})n 53116?%/1 Je-pysteine

netic stirrer. The susp enS|o
maleatg hé’ Aeoghlogige grd mlcat;dohaﬁthmpremee oflblltamdl @oes not lead to any adverse

affect on crystal quality. The yield for the process is, however, lowered.
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were slowy added to the solution in 0.5 m aliquots
over 25 mnutes. The vial was stirred at room
wao eqopes@sar e for seventeen hours and then fil t BCETB200M/@0678
fine frit sintered glass funnel. The cake was washed
E tfbrﬂ of acetonitrile and air dried for half an
Xperl%‘ﬁ? Solids were placed in a vacuum oven at 55 C and
[0149]2ﬁxb£1€1h€§t HowhoperfAmBo bt 688 Hidldrregtivaknal of HE (Oﬁdln&ﬂhreﬁmess)
i el d of apprOX|nater 60% Anal yti cal
221 mgn)f@rié a8r é@ué@ntﬂmlﬂ& anmirhaig dieezgdmpgd S-EHHH rlﬁﬁwthyl)ammo]ethyl]

2-meibTB: RrEYRL ARl s vk pe gl 340 me
of 3797Rbfheatby HICI¢hduebhs) @n@ntiod mdiof TH vtdﬂahddeﬁeo pﬂ@sxdmai
of butanol does not |ead tq any adv%{ af fect

equippadywithag rrxqamtwtsyrrerrﬁréxeymeam%waﬁ FérTest 9adkst 4 @ear solution. 3.0 ml

l:
ot Y 5 00N O T 0944508 s
subsided 88mp1@keﬂty upcmmhv abmpletion bf tHelch{rge IBHwryknsonEx@ibs®)idue could be

seen ogﬁh%yalgf{)fztgf vial. {l‘%e ﬁ/@ S %1]}5 n| ngrp%rin Dlgllfles fofr 'séventeen hours

and thé ﬁﬁ%{%logla feStHe ?ﬁ%r&icé?{i’sts FyiHel gl"}ﬁﬂﬁk@ WaE‘Waﬁie\i vJan/@ ml of
mal efc acid, 54.0 ng

acetoriiite ant sindeal fd@hal(amhelﬂu’ﬂte cake had Qamm;essﬁd \dem:tlghlyeand was

aitio i iropve Fra o0 pHre PORTAER S e iR St iGape 2

mchessggygrlﬁr}mu% O mM of acetonitrile were slowy added to
he solution in 0.5 nl aliquots over 25 m nutes.

[0 ISOIrErlmtg ianalysis intsidathdch molapyistddfyapprsaimetsly Wompvlieh isisigagficantly
lower 6]?1a11ttﬁ% %@ ’bgerg%ﬁa %’nﬁeé(ps Orrgrgntg xivk%rerlﬁé cgol‘r'x%erﬁ?aiﬁlog rvsgag c%o?&?cg cti}rlﬁ

stoichtReE.at theRfdre ke Al RANIReNESs add defidiaryfaf HE R theaystem
a fine fit sintered gl ass funnel. The cake was vvasged
tend tuiqvper sheyyiclgs. Anpdwitcghdlats pn thegwadust fromﬁh&oe%mmﬁ% cpnipmed

o3 UG PRRADREA, A0, LI e

hydroghladéd in a vacuum oven at 55 C and 28 inches Hg for
24 hours. [0150] Filtrate analysis indicated a nol ar
yield of approximately 58% which is significantly

Discub QW bf Emnﬂy@a&@@mm@e hnfpBer i Ment s where HG

concentration was closer to the stoichiometric.
[0151] RérifBramplee b thrdegh WottmonstratextbetsS[Zal{d- I@l@fqe&y@ﬁ@n@ﬁhﬂ]

2 R i I S R R o

repres%ﬂﬁﬁzg devBid defiOknB] drakc@s of HYS itdidtivd to S-[2-[(1-
(1- Imnoethg1 )am no] et hyl] -2-nethyl-L-cysteine
Y

Immo:r@lv@ammo]mdﬂ dunetbylrldeystone alicdithse grap aﬁsfmselﬁéék@eﬂmal

conc 8 RS REGFATRL IS U\ EARER T, 20y b

maleate Rrdd@ihityt del Thig ﬁiseussﬁmmadnﬁat}mdffyrér b@dhhﬂ)dfd tdehe motaoptieal
cry stalllzed under _condi tions res

proce@erﬁs tor envsipligration eBSE2-4f - mlothl la?}e kg %@Vﬁf%‘/fteme

maleate hydrochloride that are best captured by Examples 7 through 9.

[0152] Examples 7 and 8 only differ in the nature of agitation afforded to the system. The
former employed an overhead motor connected to a shaft and a “half moon” blade that does
not touch any surface of the crystallization flask, while the latter uSed a magnetic bead in
contact with the bottom surface of the crystallization flask. The bead was agitated with a

magnetic plate. This variable was studied in these examples to demonstrate that the randomly
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I m noet hyl ) am no] et hyl ] - 2- net hyl - L-cysteine, all of
t hese exanpl es represent sub-optimal conditions for
W0 ba4/0809s¢ al | i zat i on of PCT/IB2004/000678
S-[2-[(1-1m noethyl)am no]ethyl]-2-nmethyl-L-cysteine
I refor
e S R e i
magnefly Bée&il whiththadshe¥n the propens1ty of converting orderly packed agglomerates

(1-1 m noet hyl ) am no] et O]MEZ met hyl - ystei ne
to fafhiﬁrf’é&?%ckﬁ APPEMFBFGSHPOR K3iED %ﬁdﬁn E@nqsié;ﬁmrEé@rrw}e 26). Both the

|
PR b S ot
mole ®f S{[244(1 —Igﬂﬁﬂoethﬂbalzﬁigloﬁﬁ@gPyﬁﬁhﬁ}@{l fIQV}&td‘iﬁa gl hﬁg&dﬁérhcontent of the
connec t shaft and a a noon a t hat Oes
SyStergYas TG lafro?f neasyed bsfore fhe a@fiv@ngf preteittep), fyhals ghe ratio of
|
T N Sy R . 6 ot

systeinesah 200s bafpire tteexdditionlof acetomtriigtwitleghatatio oFlak&onitrile to DMF
tudi e nstrate

o B Lo R oGh TR S b ebbgh v
and S%%ﬁ%%%?ﬁﬁﬁﬁtoféi’hﬁpéﬁﬁetﬁ’#ﬂtlﬁ n,gs%iné ﬁa@é@:’l@’d@oﬁ%}&ﬁﬁ are hlghly

not confoundéd by the use o ghetic b
solublhigwratertaad ﬁre@efgmsthe ysadf axtra wertdriim §xemgpde 9 gllpaedkthd acetomtnle to

r.at es r acked a rate
DM ARG RERa b1 PR b P ST TSN during e
addmex@ﬂ'@&ee@nuﬁ@d 2.0 nol ar equivalents of maleic acid and

| ar equivalent of HO for each nole of S- [2-

[0153[] (Tilesq thrassEperynyspisshaetarirgd by apfastiyuclqation end pignificant

s S0 Al e B EP IR el

hydrotchl@ndatlumgmhe aegeiiaile hdditien teaulhk i M@%lcﬂ-de‘lse@\ﬁtatlon of the system;
e water content

/ wei basis. In Exanple 9,
b) a“‘gfef%ﬁ ﬁ?éme\ie%esz ey o Fal b readling b ires aspect ratios; and
c) no @ﬁﬁﬁlQﬂ 'o{l{e!r krﬁhca%ﬁ Iof Sdsfbg‘he{d Hak é%%ax%ﬁ?xlﬁ] i & dpoh@oi¥fetion of

. on wei ght asi s
acetolstrilg c[u(rge IDataitedtdefihitem disduasiby bid signifiesivglof phasesegirason would

d . . . . .
be delEfiEd 9 (e e bR PR Bjseesnipm ol RBSR RystalizafeR terhpiaue. For
the p\ﬂ‘ﬁ&%@ﬁ" €hif Mﬁ&%@ﬂ@hoﬁg i@ i Enthd S8 Mat tﬁ@la‘é@ b?})héée \é@ﬁaF uoﬁgﬁjso

erefore the use of extra water in
conirippigs tribe dast enystabizathon gherved in thescothtss axmp@as ed to

015459 S Y R B 5Bl b B o
very Ml&&e&%ﬂﬂ:&lcﬁj&fﬁlﬁ iBh6stOf dicadel QEurZ@sh &)éurs&ﬁroﬁlgﬁ hucleation from a
ucl eati on_and si gni fi cant stallization of
Solutlel,[oz slightly songgtedrigedla ke eqyetaw%me dreatytation egeyrsthrangh rapid
{
crysta’f"g} t Iltl glr?np et ?ﬁ? Lx&%ﬂlaﬂglgrge%lgﬂ g%ﬁ%g %?lg{llg géhn f;)%uh fchrandomly packed

agglomymit&srthrou@l) canpation af edkegiuoing iltedtionfve et asinahié cys@izagon flask

i stal gqe?rﬂe ultin 19 in |arger ﬁpect rati os; and

1 hlg}bﬁ‘ H’E}OWSS rdgst (fog ingpnGe i ey gTeaterghans §13% i Ieremplg 3
separation during or upon conpletion of acetonitrile
charge. Detailed definition, discussion and

Detaikdgletinitimndfphake gapasatimepar ati on woul d  be deferred to

ext sub-sect.ion. .on the di scussio
0155} B B S PR R U Ao Spare R S G i of the

crystaﬁ{qz&ﬁé&ﬁ@sﬂ:‘ﬁa cc{rﬁpﬂsﬁn%%‘ff thbfei tBAH oreQi@Y pitdd@bnd Hsdlids thaPhre not
ase separation
crystaﬁme These non-crystalline solids could resemble a visually observable sticky mass

usually but not necessarily completely amorphous, while the second liquid phase could
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contributes to the fast crystallization observed in

these three exanples. [0154] In the absence of phase
wa@epansson, fast crystallization | eads to eitPEr/IB20&1/000678

formation of very small needle-like crystals, if nost

I roma
sl PRl SRR B AL ] ARSI O
m1crdsc®mca&1ydmobsﬂma’oﬁ ermﬂswn Cﬁmr snstance dghtoriapiraber sarrmsli@l) visually and
growt h. a on IQn stal sion. Ejther

or nErRReaRi ] wﬁsq fgsek s Mpidnasrystals in the

R B ) R 1 e o
instafct dnel B:dth@ flapk dfistlaress oarthe prfagesatimdingraystd36hh tha crystallization

Exanple 7). Detailed definition of phase separation
flask.0155] For the purpose of this invention, phase

[0156F H%E?et ée@ﬁka’tﬁn sekisnede ﬁ%aaﬁﬁEst%cﬁlt&‘ tﬁé éxﬁ‘lﬁmf)ﬁng agent like” nature of
crystallization system conprising of nore one

S—[2l-[|( blinghagtharbemenedetbyl |- ohéthigl- Imaitelac m thoterystalljztiah kysten

tall lid nbl
compRSRE IR E IR #E%&Sﬁﬂéaéf%f HER iRt et pipgan’
conéeatplied 6f %ﬁg@ ‘éﬁﬂnge gg 251%6@1 drld irfé aPR3SRific water
~ could_ 36 004/080 /1 004/0 067 resenbl e o
contgnts malqig acid andH G Hemasm htion ofigsenA¥Feacetnitslesamposition is
achl% A |Ar%{ gﬁgu &PeggéEa?%ﬁ%?Sgal tIyIrH Qt%?f)grgpnlo etli\}f']yb_SIe yl-L-

cysteihe Matdabskhaipochidride. @hkS@(tMﬁblfphasaIsbp’arﬁQﬂi ik B@iro@N fuinbEon of all
surf.aces including crystals in the crystallization
thesg ng{gRSlaﬁ@cwmﬂm@er&ﬁa agdtipp &Yﬁ'@é]ﬁiﬁ &egh 38 thegaethefiagitation,
avallaﬁ) rfa@ dn@glddlgfoﬁ Late f‘ﬁl%%@é‘tgn %’lg to the lack .Of
I ckness e sur aces i ncl ing crystals in the
[01551 \B3t delfinitiet wiom bifidraphase [seibdi}onRivass, eppitaads with didkenst

o LT P SR o RS
cysteife/ARAdY Llﬂ&&ﬁﬂﬁif&ém%cteﬁﬁltﬁfe)@%éﬁ Whah hQﬁu§leS&Ie1mcroscoplcally

conpr|S|ng , acetonitrile ter, mal ei ¢ ac
obserible ¢1assafcmmlsomnltsafromrthaphase @mfﬁrmmwees; tloef contmuous phase

beccpdsdhe fote bR Sinhtptel bl Vorberufad o e 1 ' "

Imlr&kﬂ@%ﬁlﬁhd]éth?l 9Ghéthi10n-cOdteigk %&Ebe%(ﬁﬂﬁﬁ@ﬂie%‘ghﬁl single phase
conmp osition 1s achi eved prior to or urin

solua%&wﬁléﬁla/owe @PHSOI[ltElUPGSdIISmfﬁQMh@W ?W@%@td@yﬁq phase with
i d
o3 BBH R s UBL IR 1 NIRRT S ety

cystéihe Smdentrzitldmszhm ither s SopMIRIE k€ Phasedr &d:Cbrtgm'HlI sin@le phase
Va“\ﬁgl es s h as }he strength of agitati
solutiomyi sER4 # HioRd VAR AnSTRIF GV cbeervahle { WAy coating” results from

the FHaSd Qphifatibh rocgglﬂﬁ%%g&é aﬂﬁgélg bf {lfériwy@?x?seg b0 YesRIARALL. Analysis

separation occurs es Wth er ent
of the@opwidus phaseaiwvdver, dech shléwra hlgher?&cetﬁ)ﬁﬁm[e(p]:rcentage and lower S-[2-

- |.mi hy.l ' -, cyst /. mal
(-t Bl R St Sl odyetogiiot Yo oriainal Single phase
soluMbr URIFACY, tRse Fharh&8SHRE Qﬁ{HeBbhaQ:Q 2BhMARBeFAARS halytical test to

emul sion results fromthe phase separation process,

deterrpiae ghsranseiudiike fovmation of stable phase separated system, espec:1a11y under

conditions where classic emulsion or observable “oily coating” may be difficult to detect

visually or microscopically.
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becones the rare phase with higher acetonitrile
percentage and lower S-[2-[(1- | m noethyl)am no]ethyl]

W0 200a080956 - L- cyst ei ne concentration than the oPCTiB2804/000678
singl e phase solution. Conversely, the non-continuous

di spersed phase C s the dense phase with | ower
Theﬂgﬁ%“?f!gﬁﬁ'tfgﬁﬁ aﬁ%’i’@i‘f&ge and hi gher

S-[2-[(1-1m noethyl)am no]ethyl] -2-nethyl-L- cysteine

concentration than either the continuous rare phase or
[0158]H&hile thgbryaplags mgpaet ipHbesmstagbinuerition, tthelﬁpWing teablarasms are

isually or m.cr sco icall servabl e "oil oatin
deserfied i peter PRGHRITHESE REE b vty o Pleees S5 i SresPd
inverfiagl ysi s of the two phases becones difficult. Analysis

of the continuous phase, however, does show a higher

acetonitrile percentage and | ower S-[2-

(1-1 m noet anm no] et hyl ] -2-nethyl-L-cysteine
QES@&?@%ﬂlﬁygﬁw%atioﬂan the original single phase
[0159 Q%lﬁ&ﬂy%lvehﬂnfﬁ@&s uddaes q FRIEbR6d BfysalliAto®brochs aphé@hefterized
coul d be used as the analytical test to determ ne the

by urgaipeableonterhetiong Kémwmg)&fet\meaﬁh@sqém énd agirpelvey. Typical solvent
comb?’a% Smncﬁl%ig%‘/‘ tea} acgtogggz%t%ri-a}cgﬁg éé ?%gawn%§§%§é)%§§ ]allg% matter-ethyl

I on or observa
acetate0 det ect visually or mcroscopically. 37 WO
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contla%qyapﬁ@ﬁed$%51set@aﬁta0ﬁ 1§ W@atsﬁﬁhr h?@h&rarts fi(fﬁ&PFW‘HF élfference)

and thdt€ 1&2&&&1&1&'&%& E}Qﬁsfeﬂ'&@&ﬁéﬁiﬁf@ﬁéﬂ of@i@é&%‘ Er_ll%é’ntls-QlVé%@ but of and

rat1 os can be a Igh as 50 to 1 e process
into th¢ diopkethyf the dspéretdhasd)e Thodisparsdadphasd desaturates thardakibng

t sol i n to.a, solu n_of anti-sol.vent and. .
eryotgffatioh v Tahgine Pt sb i FPRM I B Prig g Tiquid phase
formd PIRRSRIA kW &unﬁ@rfdﬁﬁﬁmaés%raﬁkﬁppﬂ&ééatd@kdi%@d Ratween bbhe

sol vent and anti-solvent solutions, with the latter
described.

[0162] In QESD crystallization processes, only a fraction of the solute precipitates out due to
the mild super-saturation created by the often but not always used temperature differential,
which is maintained during the early phases of the process between the solvent and anti-
solvent solutions. In other words, the initial super-saturation created by temperature
differential is only moderate (maximum reported initial super-saturation in the literature is

~40%) and even as counter-diffusion of anti-solvent and solvent commences, the rate of
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being at a | ower tenperature. Upon the addition of the
sol vent solution, a stable enulsion is created, where

W b@4mgi99ent sol ution is the di spersed phase apdI/iB2e04/000678
anti-solvent solution is the continuous phase.
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di spersed phase in an enul sion or a quasi-enul sion of

the type described in the preceding section.
wowhosmws@at e- | i ke norphol ogies simlar to t hoSECHIB2M/000678

in FIG 8 have al so been reported for processes based
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liquidus (which may itself move upward but not to the same extent as the upward move of
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systemis cooled to tenperatures bel ow the
co-exi stence curve. In systens with concentration

WO 200y/080966e to critical concentration, two PCT/IB2004/000678
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comprising of that solute and a solvent common to all the species under investigation. The

41



in FIG 11 is proportional to the fractional decrease

in solute solubility due to the presence of a given
w@emgesivs@at i on of the anti-solvent or the precP@i/iIBEDI4NH0678

agent. In other words, the slope of tie |lines
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primary particles are obtained for these systems. However, if the concentration is

significantly higher than the critical concentration, gelation (due to the formation of
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the reduction in AG,,,,. Second, in the approach to

LLPS tenperature, phenonenon akin to wetting of the
wa@eopghsdosciucl ei surfaces by high sol ute concenPCEHIB2064/000678
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the Qlily Aedsiiclueaoimcidasedimick so 2T%rpeh &rbf 12arl o dchionitrile were added to
fifteen mnutes of the second DI\/F ggdi.ti on. .rf'lége

the soitioniin hS WA S11GHALT Py DHRFEY FiTgHes- Ahe suptignirmainsgalimest clear upon

ror ek dekiofl] r I fiQrceystifhne S-[2-[(1-
o QRRBLEN b gl Y AL i i s .1

IminSe{hgbbrinol aﬁlyi])éhhgthylahicymﬂ:iee hwﬂdatal@dmﬁﬁgdde])_wgmdéia@@ the
o L oy S hOuL Bl BT S 2L AR ap s on

350&1?%§Mt&%arglésbﬁmﬁwrry was di scharged in 300 ni
aliquots on a 350 m fine frit sintered glass funnel.

[01§8D FauhtidE Way axtieoelyniist. dhe eaieavas ringed withioR relgéacqigitrile and air

. ri.nsed wit 0 m. of.ac htrile-an I |
aried fi3 25 4 & Pott B AR EE 38 50 bl TRE QR e Pl ¥ vacuum
overPhi3ed dnd 2R Méles HE Ricaimabr H0houss. ndnWied volidssweighed 36.42
vacuum for 24 hours. Oven dried solids weighed 42 96
grangy. This Teproxcatyl aPRTOSIPABEUE N Tesa Ve OP 346 Sh Pty adh gl 7o on molar
I . .
basit SERERIOAB s for SRELTOHEh BREMPT T AMiea RARIERY clgge the mass
balabéearldiVetifipthat HEl paslstolchiendthietmasdoutrht arysellamadon. éhiefall shape
that HC1 was stoichionetric th hout the . .
of thercgusily s SeaHe 2fpegh 15 EanpiRle 20 Jrabfi b suseRppirss np yios)data on
the Pd8ud 5 Ets exbinples quite evident fromFig. 8 that this
xperiment pr oguced an al nost nono-di spersed
popul ati on of orderly packed aggl onerates, spherical

in
Example 22
[0189] The objective of Example 22 was to establish the upper limit on the equivalents of

HC] that the system could tolerate without losing control over the formation of orderly
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shape. Fig. 1 shows PXRD conpari son of the solids nade

in this exanple and the randomy packed aggl onerates
WO epansmss ear | i er. The upper powder x-ray diffPEDTB2004/000678

pat t er nis from47 WD 2004/ 080956 PCT/|1B2004/ 000678

le 9, while the | ower powder x-ray diffractjon
Padf:fé][ %g@}qufréte$ ridtetakbif] eonyent Of thesygipm WaspRproxieatgly{h a3 molar
r not have any

e e%kﬁﬁgqﬁﬁa?ﬁg6pea%nEﬂggt%Bg?ggﬁgéﬁggty Table 1
[01%0) ri5el T gremis afiadaleid avad, 303 tgeanosoft I FamddOcA8 drimsof Bi7% concentrated

le. Fig..5 hows, t he Raman spectrum of the
HC&E;&D e) YVﬁrIg%dded tosa L. éNﬁter ]hacketed reactorrJ The system was stirred at 275 rpm

to aﬁéu[.t% didat b1 181?%&]% Ly Wa ng%é&’ﬂo]m%-ﬁ] RBIYhe 2 %ﬁatn‘f‘s'd}% 23 eq.

mal eat e hydrochlori talned froma sanple
HClEoamphieg atorihoanfibeze Zlne{i 0484] 1-Tthmoethy barhinogetlofl |-Bxastiny -

21 HCl
eysiEig (LR Ry P RELA 1 WCOIMF PO L redi s Qe g 2101
Imll%&}%rﬂa(rﬁné]@ih'j}ﬂg—ﬁ‘lﬂh%{ﬁmdi}@tblrﬁtdﬁébﬂved iR} 30/ninutes and the stirrer

L-cysteiné durin e early stages of the process.
SPee[dOKWpcmaseﬂaaagk Emﬂﬂ50‘£>mn@|f§16075@dn]dqf 2Btonirilerte bohddF695 ml were

w082 A B G BB RSO 53 o

whesd tuiiaRy &louliffot &éhﬂﬂ%/ bbsafel Epbn agiedtida rfoﬁ&ielﬁdup Rurbdditydeduced, but
grans of anorphous freeze dried S-[2-[(1-

a broymq @&gfrmgeefﬁmqq a thpyhqttonpofthe Fpptor.- 1y gr@m,q ©f DMF were added to
the {eﬁ&%}ﬁ)’ cﬂks%gveeﬁ?@ Byfe%{lg la &%gx{%ﬂgasgg{e% \g%r s%ededfhxgﬂh ?519%% of seed

reactor
cryshﬂzu(’thattls; ceysmlins £ [((liﬂﬁﬁﬁde\?lq/lﬁhilno]éﬂhﬁl]QOﬂnbﬂhSrl L-cysteine maleate
ation was increased back to 275 rpmand 612 m of
hyd%?eél%lﬁﬁ} 1 Was shgied fordddipuiso Duping this Fipnejsamifigent Bregipitation had

takeﬁlﬁlél:‘éof% RQUBEnifd 58y oFEESiHe 158 tﬁf!)x‘t'%lhﬁrbhﬁ eH ml to

I"rmost ear upon the conpletion o e ace itrile
compkzsatpeior #h2%xitrg DVIF seedaddey $d thesedctdrand ntswasmtlymﬂ dd)ﬂ another 20

hous, MEies Ty S ERT rh B AL s JHLtE OEEhEYS BOPAYs b hdrigher
than| the %ﬁcaﬁ VAIGE €8 of 190ge 48a18 @H'"sﬁlhzﬂi@n 8 05 EYuivRentd b§H@ r@al of

aliquots on a fine frit sintered
acetgmlé&l@ Wegnpdded tp QESB]ITyFarldtlt ‘dﬂS sin“re\defgr aotires #éioyrsf dbe slurry was

thengglr]igcé%x?gég ro\/\%%gb[arr:l:l e fﬁ% %1?‘5@?@ Lﬁmassq’{n%n% t%(w %laq%g%ng 111.a ation was

extr@helyFast Thie: sk wds nﬂ@fdewﬂﬂ{ 8T 8 of Accori@ileiain aiPMeR B ofdand a half
C and 28 inches Hg vacuum for 24 hours. Oven dried
housgoltiweichsdi3§HERrams. Ahe sglidswcre placed mepyasysmiqygn at 50 °C and 28

Y
1nch@?ﬁg%bxgﬁé ?éryzétggbnd%sre %&?x’étﬁﬁ%dnﬁﬁalggﬁeg%dggﬁg %ﬁ%ﬂg Th%%ePRsented

approwinhatellyi78Po maadveriCbn wm@lhbasﬁs zlrtdrfiﬁ"/e ot eloperdasib.dSenctiteation analysis
stoi chionetrjc

ss.. bal ance and. veri

on th s BatoTHEPE PEpE ¥ i esstonesls chereend goupyafiend,
1nd1@2fté/c§£ AliTedRBioh Bﬁlﬁﬂrﬁ?t}ﬁ%oﬁ@&ﬁah& EP@I@—LG-I%Q oe l%hi 11]ro]ethy1] 2-

sunmari zes anal ytical data on the product ro
metleyl dirpy stcinGinegopiton2@hloride ion analysis on the filtrate helped verlfy that HCl
equivalent at the onset was 0.73 with 0.23 equivalents attending S-[2-[(1-
Iminoethyl)aminojethyl}-2-methyi-L-cysteine.
[0191] Overall shape of the crystals seemed similar to that seen in the preceding experiments,
however the bulk density of the powder seemed slightly lower. Table 1 summarizes

analytical data on the product from this example.
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[0189] The objective of Exanple 22 was to establish

the upper limt on the equivalents of HCL that the
waymtesnosoul d tol erate without | osing control PYVEIB2000678

formati on of orderly 48 WD 2004/ 080956

PCT/ 1 B2004/ 000678 packed aggl onerates. The total HC

content of the system was approximately 0.73 nol ar

Talel v Sah&etaie a&ﬁmpﬁsﬁoﬁ Rafaltor EXRpis -5 molar

Exafipidl val @Mt sp g 0T 5bq 97 OFATE TH G 307
Xag ams DI\/F and 10 7SSgrarrs of gd}%cancen r%Mgg %lelc

(aqueous) were added to a (1.2 ljterjacketed|reac

Theddeap Y 0N B SHAIEFEs Rdob T PUA toTRiAectodp

[ lle B A "

o i
20 SOTUTION oM GE 58 T PR IS GE T 183 077 '18“'1 0191 0.525

21 25 2 AR B ‘I?lﬁ“,l,ogéciﬁ.,,l oty N 71 [0.4%

2y TTeeZE '412?: . | {6 \];On7,7w¥6a§ :%:‘] éﬂn ,1,31'] _Lg/é, 109¥/A

N

\J]\JI. A2 I I B 3 \\IUI

water) were added to the reactor. AII t he S—[2[(1-
Exa'nfBl@Q?t hyl)ami no] ethyl] -2-nethyl-L-cysteine dissolved
hin 20 mnutes and the stirrer speed was increased
[Olmdklemnﬁi%objpmve@‘f Exaenpl&03 was af uraieesmmll a“nrile}stebltlm dppropriate
. adde ms.m V}@re ddﬁ n 20 S ove
prinf o AR LG SRR TR DY Bt et APt for the
orddriy®aPRidHogl oMRAes Aitl Bireindc¥ Otg cﬂ@fallfz%ﬁgﬁ 1%63}949%6196116 was

Upon agi tatl on for one hour, turbi"dity reduce
increggsedhhy O%yonrtbg padgents osedsd Exanpiles Momd @0 anfl motseeding was
t [.ans e added to the reactor
perf{ﬁ% g) oglﬂ\l/eec e gfoqggtgpx%lg C&ﬁr@et hen the system was
[01%@&6@6 grarhhoBe Hﬁla@f Dﬁlﬁeﬂ)lutﬁf OT[SHIPS[((-‘Il'iiﬂ{oeﬁ%ll)ammo]ethyl] -2-

stalline S [2- -1 m noet h am no
meth}é St 123%9%%9?11@31#& asigt and ﬂﬁdn@mht@s pﬁéﬁ)-lonmedwwger were

Lt f this. 1 | n
adde?ir gc 5& 1 4‘#8 Hgs?(aalgglr%{lfg Cgtcoegﬁc hack en%}h%£ 15 gb e& I‘:ﬁ:lng‘a dded to
a SOanlqhdiﬂddrrezicmoﬁ Therdabier oni girfal atdbange. 18,251 3 addiodigile (from a

te for the extra DMF were added to the reactor
total gl 1 M eere, fdeldn Uiecio i9B & Dl licNBisayer Rispreine minutes. With

the rld'dﬁféﬁrof ¢48 Sﬁ%ﬁt‘%tf 2@ oﬁlmlE I'Heédl%tlﬂcg%?%ftalg {éﬁ Vﬂ%]r &%%?%té@ﬁrﬁty

found to be 4 hi g pl ca
verifiex yepalarided lxghysmcabdcppﬁ)twem obgerGedhnehgiedetbe Mhs rﬁflalhl(ﬁg 9.5 ml of

70 C tr| e were ed.to the slurry
scct T e adoq U T DB R BPee mges Sary RS e addition

of 277 sl AL gR6hife,ndB@r P77 11 aldtbditrAl Vel £l ktﬁ&sreﬁfé%ﬁhg the

in 200 m aliquots. Filtration was extrenely f
extrar HEo eaKks apeuts weddn Wxamplﬁs lﬁiandﬂohé@ltahom Wi mcmaebdatp 254 rpm

ri f hour wei ghed 38
for (b s s G A Raot Bt BHl T S pAE i dont (o) o2+
houra ﬁﬁﬁ ﬂﬁn thmﬁmﬁwb@dl\é&ﬁugm dns a 264 n’ﬂQHkS‘nt $MREHAs8 Funnel.
ds . wei ghed 75 grans. This represented

1019510 B%%i%w f§st7§h% w&mwsqﬁltw wih Spalsefacetpritile gndpir dried

£ t
o AR AR HREGINE 314804 OSLAELE i hc e B o e o
featlmembftthdnondeﬂy phdked agglomeratﬂ:i;lvd&h&ﬁha@zé‘ceby shigp lelwtr@ﬁ Microscopy

5% h
but tée r%l 'fih eﬁg%glgq%.r% 1515(1151'@[‘1: (ﬂolgt hAs|opposedde Hig sphericakshape geen in
Exainﬁ]e‘E Qbui1 sy ZMQrdlﬁﬁeh%Mirﬁleﬁl t9'%hel $hpd of thé Qéeﬁ crystals

ped verify that equi val ent at the onset
aCtln@ ay Subsirate cQyspds, e’duch/&r ¢t sxamtyile mettaugpeBlefidke] ((1-
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I m noet hyl ) am no] et hyl ] - 2- net hyl - L- cystei ne. [0191]
Overall shape of the crystals seened simlar to that
W@ e@n/08095¢ he precedi ng experinents, however tPEr/méd/000678
density of the powder seened slightly lower. Table 1
Exa izes analytical data on the product fromthis
e anpl'e. 49 WD 2004/ 080956 PCT/|B2004/ 000678 Table 1:
(019531 The peinddre objeethacifaansile Q4 “dtat(ﬁpérﬁfrmmﬂ{mbﬁaﬁdﬁia?%% scale in a
Exanrple CHN S A Tm AH fus DVF Maleic NMWR acid
S50-ItpisA@Ps cal  40. 64 6.65 14.22 10.85 6.00 NA N A 0. 000

10145 S5l SER Sechladhy DM dolior it 2 80 Hheet b §BIed by gometty-
L-cstdize/sddutéRiOverd 2ddddl t4 2 30.186r jAdketl réﬁht&r?Tﬁe ﬂeﬁctbQ Qabtirred at 125

o B IR, i b 18 oS BT o e sttt

ml h@t@ lo'vénh §1;9 ?Lfélﬂ%se Dun Bﬁ%ﬁﬂug aﬁl%uap& acetgmtrﬂe needle-

ndi ti ons ornat?on o I n-situ seeds use
like sqlskiﬂsr (ah@efand crysEalliIﬁt}d\&lriﬁpd ba phdizedliglt neicasespyd merd ebserved in

the FE90F A7 et CeigMdeame 1 hBI DO FEROH A esaifpRiytes and
the rleﬁlaﬁﬁ 200 3G Wi a3 6RO MY BB ci gREH IR B Y BRtdHEF the original

onpl etion of acetonitrile charge [0193] 15.00 grans
acetgmtrglh eharge.nidheysy SR veas|stitried foraftotal of six hours and then the slurry was

noet hyl ) am no] et hyl] -2-
dmc%%%ﬁ@%éﬁlégk'eine 233.3 ng of maleic acid and 413
[0197]] Gilekiibewvas @bt H@-dn g,moé@ dighRh@iut Ve TRe cALARA tiRedtwile With 2.0 kg

Erl ennmeyer flask and stirred to affect a clear

of acgipmitrileandyir dried foe thmdpom The didpivejghell dtQ8ckg. The crystals
153 .1

s SR L TSR By Bl

scanhingt dietiva lnmitioscoplyrbul thd dvkradll shaptadesmey ﬁmllab td !h}dt sbtiiged in

mnutes. Wth the addition of, this anoun
Exaaﬁ’@? éﬁﬁww@w thietnlieacal shape spgsindixamplpoath Za@ad 22. This difference
r t i
was SIHBIE 1 Sloee S B ALy oS WA f0r R exuBle R M-tk
acetonitrile were added in 1.5 nml aliquots over three
m o . Sixty mnutes after the addition of 27.7 n
Exagg’%gitonitrile another 2.77 nl of acetonitrile were
[01987 dae pﬁhﬁi’}ﬁol{] ERFRRDEMEh APl PewaLlih@edRMOMMbIR o@%’éﬂﬂ{lﬁlle by

used in EXanples 19 and 20). Agitation was I ncrease
20%¢ an the Amppnis us@rlntemnhl@m 26 agthl aivbio Stteid'ub@nostsdxﬂktytocﬁ elbBnating

bothre:'li?(fn di 1}1% v“gx 5—@#@&&%& %81 ﬁ{nbno eﬂg%ﬁrﬁ mFllllp{gL -cysteine
male‘atd liydmdhilcﬁfd%(i)r@k ﬂﬁﬂuﬁhlgl |ust e{f@ﬂ-ﬁl‘fdse Eéﬂah[tﬂﬁll QS"O Wafams of the

fast. The ca ri twice wth
primgpeb N qqhﬂt;c@ qm?d 25{,(} hamog@yl)ammo]ethyl] 2 methyl L-cysteine solution and

687 mg of de-ionized water were added to a 125 ml jacketed reactor. 346 mg of maleic acid
were added to the reactor and the system was stirred at 173 rpm to affect a clear solution. 56
ml of acetonitrile were added to the solution in 3 ml aliquots over sixty minutes. The solution
became very turbid with the addition of the last aliquot of acetonitrile, however, most of the
turbidity subsided within fifteen minutes, leaving behind thin oily coating on the walls of the
reactor. The reactor was heated to 55 °C (temperature of the jacket) in order to determine if
the oily coating could be dissolved. The operation did not succeed and the reactor was cooled
back to room temperature. The system was stirred for 48 hours and then the slurry was

discharged onto a 150 ml fine frit sintered glass funnel.
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for one and a half hours. The solids weighed 1.05
grans. The crystals had nost of the major features of

W b@408166 | y packed aggl oner at es when anal yzedpP@l1B2004/000678
scanni ng el ectron mcroscopy but the overall shape

[019@‘3@?[?3&% lvél g’%sé e%ﬁ? %as Eﬁ%ﬁﬁy ggp(ggﬁ gﬁéc%ggﬁagt%@and-m dried for
onedmﬂfa&faﬁmbﬁrs\l\ﬁﬁe gdlids ’V?%Q 1137 drB@is SH@R& zﬁ\fl\gﬁt hﬁﬁa_] (?ﬁf@zq%l%els of the

crystals actln trate crystal.s
orderkapasked peglemera feaen an@yzeﬁdnmmﬁ@gﬂ@&wﬂmcroscopy

RSO RREr BRL 5 DR S e et

rembaercgley sieayiggiim 28 ml 90adetdritiilé ﬁﬁpﬂh@ﬁ filtkRd 8RN 58 ma A9 M sintered
nday. DI\/F sol uti on of

glasgl}-f@ef (The saridrowuern irdaintl foy] le‘licw |an theyerdighied 1L01cgratnei Tieese solids
had%ﬁ’%}étfbﬁﬂreg\@ﬁlﬁla?%&l s a(% %cgo%]ﬂ L Ler aCk eeg%\gsg ag}f or. The

ctor was stirre
acetonitrile (froma total of 18 45 Ilters) wer e added

E t o t?g solution in 840. nl aliquots over thirty-six
xayp} s. During the addition of this anpunt of
acetonitrile, needle- like crystals (shape and

[0203] \Ibe pbjcctive §f Example 86 ving tpdétermine if drd@nt parasked a5teayhtes could
er e or 4,97 liter of
be it S’gﬁ) ?ﬁgﬂ Stalsa"g%‘e‘ﬁo la?néefﬂpﬁi?‘e%s rjGogin Packsd agglomerates.

ace

[ozoz] 260 mg’nﬂcﬁ:&ermckéd“@g[&ﬁ@ht@é BES4>4A- Mlh%t?ﬂ?jﬁqlﬁéﬁﬁl‘ézl] 2-

er forty-eight mnutes fromthe Start
met}&'rl‘ JE¥sigIne %@?@W@Wh@néﬁ giyglels made in\Extaemle28, vedre ndded to an 8

ml Vga??’cﬁS %ﬁhglog%get e %ef}fotﬂ%r Xg’F’S’f‘ng ﬁ?ﬁr‘?‘g‘?#}ﬁﬁ 9\%@ 2§ a(ded to the

vial amtithe md:s;alttngcsllmrr:y @i stitfed WhreSgh Ihﬁgﬁ@thepl)i@%t frﬂaﬁ%ﬁﬁn §MMef Sor 4
davs Eg ofa tonltrlle and air dried

Y 'ﬁﬁ’ﬁwa?la VW&%W%F T*T‘WE cagh qiatstomh@nemcmswmg chérdkefthe orderly
packed ﬁéél@fn%raté@@@erygﬁﬁdl %Ent 'Jﬂ@v a%ay’be %entg{}e g][g]gg% maﬁaetlc

order| %/mpac ed aggl oner at es
beadedind dhe koitom ef thsempy but t he over aII shape seened
npl e 23 and unli ke the

[020§ ar to that obtalngd
ip &7 P ORISRy Sme i e a@{ﬁ% aégeagbn baurs, (o 3ad2ys)Twgre necessary
to coflipllételiy @miag tha\eSed pdckBy E@gtafsoTB%% Sg§ exarr‘pq%alg Q&npacted into

supstrate crystals, which for t
randeyalypragked %lomﬁﬁfﬁﬁm@ P5afi@l98] The primary Obj ective

h f
AT R s LR St o used 0 exampl es

acetonitr
20 and 21 and to study the possibility of elimnating

EXAIMPDE@V( evieganalOA édlorfd CiysBARAIHH Wi t h
S (1-1 m noet h¥l )am noj] et hyl ] -2- et hyl - L- cyst ei ne
[020 ﬁ)@@o Hy enoefthe Vd@rgpmp@olvws inlwhichgf-f@r[(]-ust aft er

: r ans .of th ri.nar -
i RS AORIOIL 20 AR s sy Bt as
moder&e selubifity (.GZ:WS%EI ﬂ@dlﬁ@ﬂldﬂyl fHe p@éb‘énc@&%xg&s ?ﬁalelc cid dramatically
were added to a 125 | acket e gl

er
mcre?sgﬁgieogpfu(%gﬁg ﬁﬂz&ﬂ mne«rthylémmo]eﬁeﬂ]ezamed FIi-cystdige maleate
hydrdcﬁﬁﬁfd@ erRBk 58 8%&’(\1?1% éi?stsbfv[e ¢ aPfitt1d Zlg’ 4g gnethanol per gram S-

fect d clear solutio
[2- [(1 Imlnoethyl)amlno]ethyl] -2-methyl-L-cysteine maleate hydrochloride in the presence of

1.5eq. excess maleic acid. Making only minor adjustments to the demonstrated DMF /
acetonitrile process, the methanol / acetone crystallization process described below was

developed and demonstrated at the 1 L scale.

52



m of acetonitrile were added to the solution in 3 n
al i quots over sixty mnutes. The solution becane very
W@ eoobioghsé t h t he addition of the |ast aliquot BET/IB2004/000678
acetonitrile, however, nost of the turbidity subsided
within fift mnutes Vi ng be dthln ol ly
102085 M15ig 268 BT e | Aoh VS OATERR 4 PO B2y apls Methano
6 t b d&HB & leUlaRk Yas bfiSed RUBRE h cl LO12-[(1-
a et e@% fw ﬁe Oi y coaatll{ngscoued beﬁngl s?s% g)églg%nrhe[ ¢
Imirmaéryh)ainum]ethyil]dexhemybb@gstema chaldnte Inplrothdoridea(@000g) wak then

charggd {oghF SRR SR e F 5 Y AR S AL YA o luton was

oo HBOKEE fp%%%aﬁfgg‘a%%f??)no%%?%&n%%@%‘%ﬁs%‘% Shion g 022

rpmf ast. The cake was rinsed with 10 nl of acetonitrile

02 Ashlte {45° g¢7§ﬁspef{%afﬁﬂwasaWFlg{JWe°%§§ffﬁfra PRI was
calitrB@d t@ﬂ&%f YpriacikRely dal FRiahtes FIRRA nAfdeY ZR6 tVacetone

scanni ng el ectron m croscopy. [0200] Some solids were
addigips,ghe/ @Qiutncm tyeneg| shighty b@y&ut elalighnnon ingreasieg agitatipnr After 1

hour 2 R of plian CFABNE S ab¥ioPL WXl ) e AqtefiL P bpystattization

mixird ey @@ltmcgllyaﬁmi um&dcetoﬁs eddigbn dgs Wo Tﬁﬁedalaﬁd Hy0reeof Reds were
1 hour and they i ghed 1.01 grans. ese solids had

addegh Apitafien Pigp é%t tg ﬂﬂ@ Foap and sttfffé‘s(éfeanghta Ad6 Typtablizekien mixture was a
thlclggglljrrg %E?%?eﬁourizxgﬁgis%vegg fi t%g %led S ?G{Vgcgg\tl\gﬁac% one and dried on

etermne |
the Rl Oheld atae 948040l d be converted into small crystals
that woul d then conpact as randomy packed
aggl onerates. [0202] 200 ng of orderly packed
EX AR 3RS :al8waRbl Sudefodd rysfHiRARIRY | ) am noj et hyl ] - 2-
net hyl - L- cyst el ne nal eat € hydrochl oride crystals nade
[0207h | Baganpil eva2 G¢levted es the dest sblyertrio 8xplote the abssﬁﬁh@@fgltlhnmg a high

.of t trate.f tic bead
boil g so Gt Ry xR T8 ity MG iy s
chor%{altcggﬁ'%ytﬂﬁh@i@&'ibrﬁstéﬁigwmlé s-[2][ @tﬁnﬁbetﬁwarﬁme]eﬁg@p@nﬁé@ﬁy1 L-

Y Slurry sanples were w thdrawn each day for
cystgih@ma ogtedy deodq,eﬁ aekexhibit ligh selybility in bhetkee (0.05wt%), the

add@&? ofgg?cegshngglg %éétﬁglln&%%ses 1t§ oelut()jl i % d al% rgloc\ég %a\;\/)as ag?m

desifid tyba lvery[sﬁ}i:lﬂ&] to EEEDDM-HT)‘ REVATARYDrodctas. yBolboving ischdedetiption of
that at least 72 hours (or 3 days) were necessary to
the ingispprocess yuyt the 11 sealer derly packed crystals. These

081 4051y SngamR Al  SIGH YAl oo

DI V@YﬁT%LEmhﬁl ZiOOnME)t hllahmhlei'c RS g — 1 5 eq.) were added to a
alliza [0204] Met an is one of few

Jackstﬁé Theackgr VR u R why iy T % rrn( EE R ibysaoftiion was

dlstlﬁE(i‘Mﬁder vécuiBRE QY.%B 11 Lol EhPGa iR S8d3e- BYAIPSEYr. d8Butanol

crystal s exhi
(250mL) was charged and distillation was continued at 135 torr and 70C until the volume

was reduced to 200mL. The temperature was adjusted to 50C. DI Water (2.5mL) and 1-
butanol (475mL) were charged. S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine
maleate hydrochloride crystal seeds (1.5g) were added and washed into the reactor with 1-
butanol (25mL). Acetone (300mL) was added to the crystallization mixture over 3 hours via
syringe pump. One hour after the acetone addition was complete, the crystallization mixture

was cooled to 10C over 10 hours. The crystallization mixture was filtered for 14 hours after
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noderate solubility (6.2 wt% . Additionally, the
presence of excess maleic acid dramatically increases
WO b4ogiosdi [ ity. PCT/IB2004/000678
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m xture was distinctly turbid. The acetone addi tion
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casieNRVEd, 28 corﬁ}&l&t@r}%o(lal RE QR groH ¥ ﬁlteﬁ1ahb Eﬂeﬂf'\w&gﬁ Q61 be
1- But anol was sel ected as the best so ven to explore
possiple. Fbisgilssi fB—Yertl@fl bmamqlf.‘@pﬁgnasysteghovdmmd meihasdlavgnne system.
that can easily be exchanged with water fromthe
upstream aqueous chor nmat ography purification st ep.
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]sliSt ei_ne nal eat e h{oar ochl ori de does not exhibit h| gh
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has ?xﬁ)@ﬁff’ Balgﬁlle\%ﬂ“scthgtcdag B &ahL Xx}kﬁﬁfzgfrﬁ? OSIB r}nsélé:?p%r%g?l#list cl?%e

rocess was again de
1)temiperaivé; 2/)h)ahmhdxmd acid @njpsno; Cﬁﬁﬁleld:ﬂildl omit&rg, 4)Swvater content 5)

desci}llg i on the initial_process run at the 1
compaugddlo %18%’@@ bgacetene qmopint. | BRFBEE lﬁ?lla)l‘@Fﬁrﬁﬁl}?méﬁhly)l spedmg, 2)

reactof g@&h%ﬁgaé‘é{&{eeddﬁﬁloﬁ? @t‘? e 6‘m¥q hgr E? (gtetﬁgs)e &)aragleters is

wat er 1- But an el c
discyszed rrﬁgeatelld@aﬂebplc)wmere added to a

Intrinsic Parameters

1. Temperature

EXAMPLE 29
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jacketed 1L reactor. The m xture was stirred to forma
clear solution. This solution was distilled under

wo 204/08096dl35 torr) and tenperature of 53 - 67CPCDIB2004/000678
200nmL. 1-Butanol (250nL) vvas charged and distillation
was continue 35.torr a 70C the .v

0203 Sfeirienid b 508 2050 ohere iR PG A0 Rty 1-butancl
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contmuncbl bBelIanDh@gd Mas taédeldlttz meken flewablerselutigas 101%}613‘%?& (3.89¢) and

wate (DU yeek DOHES 10 TRE of Al Bhixd BRISBATMIM EGFShs: 0.5 Eq.

HCIPC P24t Q65 TBvolages orbaatadldn K¢ 512 dsInsiaogth@hamindfeehyl]-2-
crystallization mxture filtered very easily and_no

met}wékecysmmalﬁ@te\hﬁér%b@@é%@ Ar?Vac c8iRRe (el wasoaierd
aroplt; GURIGARGN 2o bfotkBREd Qe bhdsiCbasl §.1208 .00 ce
ImmHgth?Mﬁﬁﬁiogmhyl]-Thﬁethﬂrlodymémmhaamﬁwdmhhﬁgle crystal seeds (10mg)

representing a yield. of 78% [020
weretiouied oMol e BTt peacsics (Domhp Bugeeellaton
mlxtﬁéey@ﬁsagn eﬁ%t %o[mzfen{rﬁega'tﬁr@"aﬂ@ %ﬂ'&ﬂeﬁ%g‘b@ Q]tl@iEmﬂ after several hours.
-cystel mal eat e "hydrochl ori de.
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crysiplizeRon. Thoiian e SHPR AR odome e B AThitEd %EP?%anTo cake
was %El?éa‘%{)vw%cﬁftﬁ ‘F?mL%Zetheﬁéh (}J\Vlléd 8rB7% (et hanol
acet one) 28 A 0.39% 1. 10% (butanol / acetone

[0218} Mcmmlm@é,ﬂb&@ aidOSRP shgw Bie a@hé$ trbergstallige %15215(1-
Imlr}ogﬁxgﬁ@n Q%M%E":ﬂég% - —c sté BI I (a‘)% : on &Wl%r‘demlt%roég%ﬁlial and

DSP@ith Q[rergﬁ&m;ﬁhza@uammeas soI ution. SoI vent exchangi ng
fromwater into 1-butanol can be easily achieved, but

TabfPPBHFerh2TP¥&h tehpYai@fe dryamiaaties Ganol system woul d
not be possible. RI s also favors the

T=butanot7acetone systemRyghavigimet hanoll/ acet onepsc
system Procesg Devel opnent 211] Simdlgr to the

ExaMiplac eDesdriptiong cr@stal | ilzat| onN t he Cl Temp (C) Enthalpy

hol / acetone crvctial i 291 Aan has—se \Jr\vnl
o T—T & o Tt oITrTe T =AY T ZCC T 1

T Al

Pt anet er BoPHat c V-4 £ led8-9Pnk é‘fg}st 24t i or00-15 148.1 /¢
I ntringicrpapangters include:| 1)tenperatuyre,

2) hydrochlortc dcid content, B)nmleilc acid content, 4)
wat er ¢orTlgoky ) 40.64 | 1422 | 6.65 6.00

[0214] The 1-butanol/acetone crystallization proceeded at room temperature as expected with
no nucleation occurring prior to the charge of seeds. The product was crystalline S-[2-[(1-

Iminoethyl)amino]ethyl]-2-methyl-L-cysteine maleate hydrochloride.

2. Hydrochloric Acid
[0215] HCI plays a role in the behavior of the crystallization. It is desired to have a

stoichiometric amount (0.5eq) HCl in the system. Below this target amount could result in a
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compound | oadi ng, and 6) acetone anount. Extrinsic
paraneters include: 1) seeding, 2) reactor geonetry,

wWQ@ooaogosne additi on protocol and 4) m xi ng. BaCHIR2004/000678
these paraneters is discussed in greater det ai |
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poom@glggq;r@f&ugshe m Xt ure was stl rred to forma cl ear
colorless solution. The solution was rotary

evaporated at 50C. 1-butanol (6g) was charged and
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3'“%%%@5“?% make a fl owabl e solution. 1-Butanol (2.89q)
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the desired initial caonditions:
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equicdiantg el cryjsrta}h’mt]sa mtmlcé wihiloid eqaszafmts afbmsaeiv eciddvasibagught to

e 55, S55R0E €081 8y 7l Gl e e oLl (1

Imtn%@t%?ﬁ)arﬁﬂa@]@ﬁyl E@ﬁ&hﬁt@ n%%iné ﬁ’ll e@téﬁﬂld@éhﬁﬂtd%d%% .4 21

anount of ace one The crystallization
m xture was sti rred at roomterrperature and appeared
ck sl urr. ever a ..

0213 36 P Bl bR s AR, SRS e g gpgpipiate out.
It appéars ihdfdfork Ghdt RevibVOhRCIETDE i Valdres ofth¥ISioatduliEah hPBnstable

slurry was filtered on a 1bnL fine frit sintered gl ass
supefsghppd somtéonctake:anmemmea reaflilye with | 5nl acet one
[0218] g\l}vﬁtg d&&des r&&grg}gl%% @ﬁ?iﬁg%g&[ %‘!‘f ?ﬁ&eo@? GeFRR with 2.0,
2.25] Mdmsn dsty Maﬁbmiaecmtvblyl {o evatuﬁ&tthcy tfféct oy sheedrpstalhiahtéat eMaleic

..hydrochl oride. Mc anaI ytical and DSC data are

aCIddx%Til? Wﬁs%g 2 Table 3: Isothermal room

S d
10011%% g@ng{d?oﬂﬁtgtcﬁs}é > Itl ?ﬁdtélﬂtjp% 4 @oIM &/59%&?%&55 dﬁl&%lllﬂpég dissolve.
S-[2 R0l hmis0eti R ) a3ino eyl B2-nt:tigs- IZ@y}telﬁs mdﬁatb hytgpchibeidp (3.00g) was

chargehdet% "We éo?litl%%. J\éat%rz wgs 815ar§éd0(9200uL) and the mixture was stirred to form a

clear solution. The solution was rotary evaporated at 55C under vacuum. 1-Butanol (24g)
was charged back to the mixture and rotary evaporation was continued until KF was 1.00%.
Butanol (23.29g) and water (0.434g) was added to take the solution to 14 volumes 1-butanol /
S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine maleate hydrochloride and KF of
1.5%. The solution was divided into 3 portions (12.9g each) and labeled “A”, “B”, and “C”.
98mg maleic acid (0.25eq) was charged to flask B and 197mg maleic acid (0.5eq) charged to
flask C and each was stirred to form a clear solution.

[0219] Acetone (6mL) was charged to each flask dropwise in 1mL aliquots over 35 minutes.
Each experiment was observed to nucleate during the acetone charge; the most solids were
observed with the low maleic acid content (2.0 eq.) and the least with the highest maleic acid

content (2.50 eq.). At the end of the acetone addition, 10mg seeds were charged to each flask
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[0214] The 1-butanol/acetone crystallization proceeded

at roomtenperature as expected with no nucleation
WO@e@408i96¢ prior to the charge of seeds. The prPOUHIB204/000678

was crystalllne S-[2-[(1-
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hkelb'é?&dll\’m)ded rothpestowiasetons edditign wicde crystal lizati ons
(Exanmpl es 30A, 30B and 30C) were run with 2.0, 2.25,
Tabkedt Mis®asglytivel andcDSCdpase t-iKaeying Moaleko/atidat e t he

effect on the crystallization. Maleic acid (1.78g -

1.5 eq) was charged to aitfdaklyticaind bottom fl ask.DSC

1-But anhol /Q/I g 14 vol s)y was r\hnrgnr] and—stirredt+o
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[2=11T Ot Tyl ) AT N hyt =4~ Yl =[L-TY. ne

nal eat ¢ hydrgchl or| e (13 QJ(;)% é_gé (:hg'%ec to 531% 7.3 Ve
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(249) harded back to the mixtlre and rotary
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solution to 14 vol unes |1- but apol /
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[0221] Analysis of the mother liquor from each experiment summarized in Table 3 showed

that, as expected, concentration of S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine

increased with increasing maleic acid. Lower maleic acid content in the crystallization

system, therefore, is expected to increase yield.
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1.5% The solution was divided into 3 portions (12.9g
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chaggéo‘ﬂflﬁe c g:@easqg\ggg ITQZrSIQﬁE?q‘Ey T 'ﬁ?ﬁ{ 1%5?&90% supersaturated solution that
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amount of S-[2-[(1-1m noethyl)am no]ethyl]
-2-methyl -L-cysteine nmaleate, formll. This is very
4. Wates! Gowtemt t 0 t he consi der abl e amount of uncontrolled

eat i on tha urre [ t ace C
1028 AR TR B orlith & o 8 0 STl [ Baftoghd Bty 2 ety
L- cgmélh@ fhaldag hy@mmeqm% GRbRBAN! [fkbbb@4%r RIANRS o@fs [2-[(1-
2.50eq. maleic acid, albeit to a | esser degree, it

mlm@é}a@mwathyt]h?en@mwmmmalgfrte hadreclulasdé and $-62[(1-

I
L IR A AT .

therefoge wte@eﬂme vedfterahient é’f’tﬂe @&wnﬂﬁi 8 Bel@® 14% fop féRIAiH OF Erystalline
not likely due to lqw nmalefic acid levels directly

S-[Hld Ieww%ﬂw@ﬁ% 2apgihyel- coost@wean@pmbydra@ldp@%
addition rate. Table 4: M croanal ytical and DSC Data -
Varying Maleic Acid Mcroanal ytical DSC Exanple

Slﬁempiopnd&madmg N G Tenp (C) Ent haI py 30A 2.0 Eq.

.64 5. 54. Val ei ¢ 199. 52
10244 Srersig 4 gob%%éa%ta Sosgisia reBligh oy oo goniealeds
crystdiBzafiod! #hd tN@irf%kéésed volume does not appear to adversely affect yield. It is
preferable, therefore, to utilize 14 volumes of 1-butanol per g of S-[2-[(1-
Iminoethyl)amino]ethyl]-2-methyl-L-cysteine maleate hydrochloride.

6. Acetone Amount
[0225] Typically, 6 volumes of acetone per gram of S-[2-[(1-Iminoethyl)amino]ethyl]-2-
methyl-L-cysteine maleate hydrochloride have been used. At the end of this addition, one

can observe the bursts of white solids coming out of solution with the addition of each drop
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30C 2.50 Eq. 40.47 13.91 6.61 5.84 199.75 159.4 J/g
Mal ei ¢ Theory 40.64 14.22 6.65 6.00 [0221] Anal ysis of
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Conlﬁﬁllﬂl\g tAd%iad artbshbpe of the substrate through controlllleii seed addltlon Versus
S-[2-](1-1m noet yI)amno et hyl ] tei ne

nuclml%péthk | adso; hﬂfempgrtalhtéosttmnbbkllngahmveﬁdb s/}&lpé%f the

aggllmrgé}%ée t ;.\ h%un%ﬁe[c{eﬁelpﬁ)mgntrp&t%wroies&,);gq amnpwnt of seed added to the 1-

butanyidacetink @ysudﬁ hadarSd|[fZonh ( 3% bhiheesthiny.)- f’(mﬁ}ﬁlloe%}l;lﬂtﬂlno]ethyl]
thyl - L- c steine mal eate, Form || are observe
2- mFéy 5 @V@P’&B eat@c estreghigradetip thedhagede Nehdramatie dlf&rmoenn the

behER’flOrtcﬂr@h§&2§t§l“%§tf6£tl§etstl)%ls830’e(f'% for formation of

crystall
[0227] Imthecweitinly1-pateniticetohy blocssnméd) gbeds (3% tvefertﬂla@h%foeto the
ound Loading [0224] Operating a

Co
acet«l%da\;@ﬁ%g rgrll %redgg{oa%p CAJBARCEPCFSE §6Wl°1q size Ggtrihpiden, 1t is Preferable
to cHa@FH de0lld R%E1ose kY Hedlnhd §81Ha sep%?ﬁoﬁ Q@};)/ sgzl%f a(?lfa?glﬁg sl prior to

does not appear to adversely ect
initigfingfthe agstane aﬂd@peﬁlmye:auasemu@ielatwlz at different tivrescafng the charge,

resuljﬂng Y5 a4 chltl- dapdlstnbut1£n [(1-

[0228] A protocol similar to that used in the DMF/acetonitrile crystallization may be
preferable in the 1-butanol/acetone crystallization. After the bulk (~90%) of the solvent
charge, a seed slurry of approximately half of the remaining 10% would be charged. The

remaining solvent would be used as a rinse of the seed vessel and charge lines.

2. Reactor Characteristics

[0229] Based upon experience with the DMF/acetonitrile system, reactor geometry also may
affect the performance of the crystallization, most directly in terms of the yield. Itis not
favorable to perform the crystallization in a crystallizer with a large aspect ratio and a large
surface to volume ratio, such as in a small cylindrical vial. At the time of phase separation,

the dispersed phase may be deposited on the walls instead of on the seed crystals. In the
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I m noet hyl ) am no] et hyl ] - 2- net hyl - L- cyst ei ne nal eate
hydrochl ori de. 6. Acetone Anpunt [0225] Typically, 6

wo odoune®sof acet one per gram of PCT/IB2004/000678
S-[2-[(1-1m noethyl)am no]ethyl]-2- nethyl-L-cysteine

| eat e hydrochl oride have b used. At .the end of.
exte e ST ot g ey Bl R Rl e loGp Sip ials have
resultd iy SaMizAghbnOsitirdly ofs AeUbAlBRvItA ViRtub e n@dslidsii@thetfulk. As the 1-
each diop 58 WD 2004/080956 PCT/|B2004/ 000678 of ‘
butageltasaiene THistallization isclwraphass soppragiag ysten.ssiepetoewith grelatively

'l ' ghtly.turbid n addi tion
el R 8 s SR 5 LB B B,
suggest that the systemis highly supersaturated at
this point and that adding significantly nore than 6
3.\ AsetomssAdditionc et one could result in over-stressing the
0231358 S8DAL LA SN S KR LSRR fope s
hoursepdAémiiantes. TAE aoed it sbction 4.0(8, yddijien pbsicdicne tddquickly can result in

the FYRBAFS PYRAHPB OAS Ok RO RGBT P Wbl £ 1ad BN of salts in
the tfé)l%g gﬁidugb ' (%alrgfm% bhgordtlie} 3 46uds ﬁﬁtgﬁ%lsfl?%%&@itr{%&éﬁgﬁng bdvantage

e separation may assist In contro
oversr ¥ bowrl drilZmwr cmrgdHame.ngt deldnd of threesidition] thetshiatibohwles atrbid in all

t he. tinme of. phase separation provides .a,suybstr.at
caset 5 R Ui LoRn P et mas e drrofigdt et S12-10-
Imirfoe§hamid&hil 2%1@&%1'—9—‘%’9&@1’51@ﬁlalea@lw&éﬂﬂléﬂ‘lﬂz. 1hgpehrd Stherefore,
and shape of the substrate through controlled seed
that adile chaygingeacstone tomumsickdyt ¢aprresuit intsborteried imdugtion melasd the
pec R A 0 B A s G L BRSPS Vs it o
the rpixisRESadditieh ARO.UALtargtt Rldatbnadekedr fw@ Houes thay be preferred, as it is in
but anol / acet one system has_varied from 1-3% of the
the migdlg ofdhe pnge foundite beadegptpblsi no] et hyl ] -
2-nmet hyl - L-cystei ne nmal eate hydrochloride in the
batch. No dramatic difference in the behavior of the
4. Mixiygg al | i zati on was observed. [0227] In the initial

- but anql / acet one process used, seeds (3% .were .
023, S{%@@ HPT BRPQTETE ﬁaéam%fewgﬁ ECSREite ﬂawd-lmubw&é? sqpgration
crys@NBHfinsd ARNAGH SRANFBe AATILER Sich Hife F{é' &hid A%gl] hnifated focl)'?led do

is preferable to charge seeds as close to
not ysHkesa as'dpatzand amdamepb sl ddiator Chdlgnsrabe @dsaypd weful ¢o blow

. initiati t he t one addition.my cause nucl eation
nitrogen H?g?rgpygtmo%pﬁe:bogﬁm V& Wémélﬂa’r% the éjqagécmet! ng in a
[0230 ] itappearel at BheShhdrivdl 4g@TomdrPRe Ble fAIrRTEHRE Bhd SdtFhdiRf brbRen up

that used in the DMF/ acetonitrile crystallization may
dunx@extg;dgfl agiation nepody end the agghongratce appear to be intact after 11 days of
stimﬁEySt allization. After the bulk (--90% of the sol vent
charge, a seed slurry of approximately half of the

[0238 pIradhaienent TRYchu atb dogphy Haingehorateintd BRI fthew: d@ebe\se Bf S-[2-
an

woul d be used as a rinse of the seed vessel char ge
[(1 -Imup@g}_ly?)amli’no]ethyl]-2-methyl-L-cysteme maleate hydrochloride, it is reco%mended

that the chromatographed product be well characterized before proceeding with the final
crystallization. In preparation for chromatography, S-[2-[(1-Iminoethyl)amino]ethyl]-2-
methyl-L-cysteine maleate hydrochloride crude product is dissolved in water with a slight
excess (~0.2eq.) of maleic acid. The purified aqueous solution is the starting material for the

final 1-butanol / acetone crystallization.
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2. Reactor Characteristics [0229] Based upon

experience with the DMF/ acetonitrile system reactor
w@emawsye al so may affect the performance of PEEIB2004/000678

crystallization nost directly in terns of the yield.

is not favorable to_performt L I zation in
[02351 Brlysqcammezlé?d it the gunfipdaigs Wohtegd ghagacfegjzgd in terms of
e V. t BSonkdht BriSi B! -
conc%Ht[r;tﬂ)g;r :111%123 e\f/&&'{;@ﬁ% %s%elftsééﬁco 2 nphagg O pd§$ g% Ehgr% butanol /
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I
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[ d t
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the&ﬁmtdfwgeCWIthe walls with V|rtuaIIy no SO|IdS in the

10238 26 shrpmaeraiyas i W 098 GOHER L ER OF GNIE prida el acid

theréfgﬂl ms}y A& ¥ided WMk fﬁﬁﬁ@@ Eolﬁt%ﬂ ® a@Hi@v@ ﬂi‘%'thr s11.6 3g@vilents.

ratio is e ect ed eoptlrra Acet one
AddAanxa]iy,cbhe ‘Edhz&ﬁ]atfﬁhé [eie[eétémmoadﬂl)amuw]@hﬂﬂ@doﬁthwah cysteine
35 .m,nut e

(fre%@, gﬂ%@gggcﬁfah%}%té@gm edr%lﬂ?eedbaisﬁ to o éfﬁti(gnga%o% the maleic

acidaddistipqm %1n@6 SIHE}ﬁlﬂoﬁ@h}qngQKétMqug-@yitﬁﬁél Iﬁ%e bike doh€entrations have
premat ure nucl eation of sticky solids in the bulk,

bmmMmmﬂﬂ%%ﬂuﬂm&ﬁPE@ a n1xture of salts in the final
[023&1 gﬂgﬂog?tgg%rg g %1%25 I rom gléeggynﬁlelgﬁ Uthe gélh Qﬁtr& fe to achieve the

appropA4te @mﬁdtll’éﬁndlﬁbné e rnimplifiddisy MEQ I-IbOfanolt d'sehespthhnyohssolutlon
was turbid in all cases and all ¥staIJ|zat|

solvpntod edding st enqyebmeier r%éLhYtIF-FDgtom A §R eah%?l?r?%ﬁs solution. This
) b
s S04 AT SOV AR RS ek ve R n i
whi | e charglng acetone too quickly can result in
POSIDER @RRARATIKRISTICS OF SRPHIERDEA LoD RDERIL ¥ PACKER | on
AGGLOMERISTEY OMg-[2-1d -BAEY ORI YL AVOR O | ENEN €L }-3- MBT HAL-L-

CYSPRIPEMALFATE §IYDROTCHBORIDN GRYSITAIS ti M. A target
addition time of two hours nay be preferred, as it is

[OZw r%%r%[ %afg% a?%ﬁ(iém%%?eis Sy %S [{_mﬂﬁgg%’[?ylgeg?%%@gﬂ?ﬂln thﬁ -L-

cystEi@s peddatd 1oy drodhlivrittel drappalsl mﬂa&eﬂmﬂeﬂﬂl voere studied to determme its
crystallizations. %ltatlon | d be sufficient

povehbaharasisrsasGa e rrentiole TORIRBIA0! HRRerSat Figa] ymposition
with §-§2 1906 eﬂfﬁ?ﬁﬂ ?@Q\?\l/yf]tﬁm@ {-2L Qkteidima184 ﬁy&%@lﬁl@ncrl]é fogether

use nitrogen up gently through
witthophaomaseativalyt aceptablaicaict. IBefote saitingahe falizls 2er¢ passed through 80-

meshBeet Sorframonstng e Tomisf aRes s i b Bl Fadrial me very torge
1 s"é% 1BNoMBE bRASY paBtdtBeloARedteTEha bRpeReD BRE dt fclbged powd
°° Fb%%ta ?er 11 d3$§ ofaggtlrrln Bﬁ%e In f%é %venﬁm“’er

ﬂow tianraocdnsumapogd@rmaymls siz dxgtrﬁa@tlanmwdan bulk lwad ppeddensiy and
pov&%rer compresmbllsty and compaction.

[0238] Powder flow was evaluated using an aperture flow tester, measured as the smallest
opening at which the powder freely flows through. The powder flow test was repeatedly
successful through a 6-mm aperture opening. A powder flow of 6-mm is considered good for
formulation development of S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine maleate

hydrochloride crystals. Successful repetition of flow through a narrower 4-mm opening was,
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proceeding with the final crystallization. In
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i utanol / acetone crystallization. 60
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is highlyi desirelle for thendwietoporeat 044 phaneacaticarbmpbéiasn with S-[2-[(1-

il R i R P S e el g v ot with

phaﬂimaﬁ:bﬁtldat]yhb@ ablekaagdi tions. Both the maleic acid and
(1- In1noethy|)an1no]ethy|] 2-met hyl - L-cyst ei ne

[02403 é@llbﬁ@éd@éh@%h’tww qvelveted @y the thassof quitertal withach 5G i) @raduated

f t oqr aph ved fromthe

88 b O oo EEATR AR B LGRS0 DAL i
tappérepdid mbt adtee therpdividat velamedi OrdeAy paaredR@gRinipittd é)@l%l@ﬂ a bulk

b nol as _the primary dissolution solvent
pov"gﬁro‘P g Wg(% ]?hgfmlewgi}ﬁﬁa%@é]@m(nyslﬁﬁb@ﬂ &F}l to obtain a

on.i.s then

[024(1'! g?? ngg%%fsséo/ﬁﬁlg thfblﬁ rec %Bn?n%re sgA L wit L\; anly, exeipignts. Compacts
of 10Gnwg in veerght w696 mmaeﬁfdéﬁgﬁﬁﬁ%zﬁﬂibm EmaDHbihd"Adncave

ol 1 Tty Nl v AP REF SR Fsifmesvand ovalpespibRatrength,

thlcm%?-galgﬁftgg%%ﬁﬁ gﬂ[eéﬁr[e%@% ﬂ%ﬁt)? <o nHJ%fl&%ﬁﬁ&?ﬁ?iﬁ%glomerates
of S [g?ﬂelpnyq)eﬂyl)a@yso]@tmé %me?a/ﬂ-é hptimahbledte Hedrochlstiad srystals is
e LTI M Ak b
-me!.’dl&'y/ldl Oﬁﬂmﬁé mafeaft HYARICHRERM chi ?Als &igﬂﬁ’ﬁs%doﬁ QBmg%sglglhty profile,

1- 1 m noet hyl ) am no] et h
Wlthﬂlﬁlué“af’ eXRIE S Hcdtively %U@Qétsﬁléﬁ tablgts (/32 lnch) as hard as 11-kP, are

possi%ﬁ@&lﬂﬁ@l@rggfegﬁbﬂ Yor@C5et ‘gg%ﬁé@u; rfg@& li(ﬁ.ef%fleg éﬁg@%ﬁ tréagges an

sol Wer e passe
appant maxmnni betgvetn 90.(7 dndl GO0AERdoRipreRRdNI fBfte] Mid d8hestdh to the

puncfl g H% lfé,ovgetere ggsrewedaJunng compression experiments. However, the sticking
was considered to be a minor problem and could easily be resolved by using an appropriate
lubricant. The effect of tablet thickness as a function of compression force is presented in
Fig. 14. Tablet disintegration times were also evaluated for compacts of orderly packed

agglomerates of S-[2-[(1 -Iminoethyl)amino]ethyl]-2-methyl-L-cysteine maleate
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| oose aggregates of the orderly packed aggl onerates.
The properties tested included powder flow

W@ bh@nagwss i stics, powder particle size distri bRaCT/mB2004/000678
powder bul k and tapped density and powder

onpr e Slbl actio Powder fl ow was
by SRR S A B R e 5ol SO Lo et BFesbetveen 500
andtd0e, &oFRkpaiRling QRSP ﬁgle@harﬂﬂés@ forlthR aveia rAﬁ kY dfshIQY&d rapid
throu h.” The Eﬁmder flow test was repeatedly

dlSlgt@gtaélgs tigles ohlesythan @ nsingies apdwell belovplaitarget o 10 avidetes (See Fig.
15)flov\/of 6-mmis considered good for fornulation
devel opnent of

[02&][Iashmhxakynda@@tmlckmggmrﬁér&ﬁéé bf &{7p tnyﬁméetwﬁﬁﬁh@]%thyl] 2-

mal eate hydrochloride crystals. Successful repetition

metgyl- Iﬁ%%ﬂlflﬁ mé@he laydn@ﬁ%ﬂ@mrcwwmhighy desisable propyyties for the
dev%lggﬂiéa%soqggj\?laggﬂehﬁga?9%1@(9 9‘[?07118 sy q?tg,s\%; 215’ S Tgﬁgt on

er was in Uced 1

Imlﬁc&dtlwl)aﬁ‘hﬁq eth§l) @frﬁﬂ@ﬂ-@-dyiste}helmﬂeate ﬁildrbZhl&la/e RIgtBer with a
i ndi cated good to fair flow characteristics for these

phagnageptically Seeeptpbig e Beter at es of
S-[2-[(1-1m noethyl)am no]ethyl]-2-nmethyl-L-cysteine
mal eat e hydrochl oride crystals. [0239] Particle size
di stribution of the powder was neasured using sieve
anal ysis. The nean particle size distribution was
cal cul ated using the geonetric nmean nethod. The
particle size distribution data is presented in Fig.
12. These orderly packed aggl onerates displayed a
nmean particle size of 134 mcroneters (referred to
fromhere on as m. Only 1.63% of material was
considered as fines, less than 75-m wth nore than
90% wi t hin 105-250-m Mre than 75% of the materia
was W thin 105-150-m The tight range in the powder
particle size distribution for orderly packed
aggl onerates is between 100 and 200-m which is
hi ghly desirable for the devel opnent of a
pharmaceutical conposition with S-[2-[(1-
I m noet hyl )am no] ethyl] -2-nmethyl-L-cysteine nal eate
hydrochl ori de together with a pharmaceutically
acceptable carrier. [0240] Bul k powder density was
eval uated as the mass of material within a 50-n
graduated cylinder. Tapped powder density was
cal cul ated at the equilibrium point, where addition
tapping did not alter the powder volune. Orderly
packed aggl omerates exhibited a bulk powder density
of 0.41-g/m, with a tapped density of 0.50-g/m.
[0241] The powder was eval uated for direct conpression
W t hout any excipients. Conpacts of 100-ng in wei ght
wer e manufactured using an 8/ 32 inch (6.35-nm round
concave tooling. Tablets were conpressed at various
conpression forces and eval uated for strength,
t hi ckness and di sintegration. The direct conpression
profile of orderly packed aggl onerates of
S-[2-[(1-1m noethyl)am no]ethyl] -2-nethyl-L-cysteine
mal eat e hydrochl oride crystals is
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presented in Fig. 13 The orderly packed aggl onerates
of S [2- [(1 -Im noethyl)am no] ethyl]-

WQ@ 200080956 L- cyst ei ne mal eat e hydrochl ori de cr yBCHIB004/000678
di spl ays good conpressibility profile, wthout use of
exci pients. Relatively strong small tablets (8/32
inch), as hard as 11-kP, are possible with
conpression force between 900 and 1000 kg. Tabl et
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PH%BW%W%@@Q%&EQNS\A nor adhesion to the
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and,4fdgsgrdrathes gctdve ingredients. The crystalline of S—[2—H(1-Eminoetthyl)amino]ethyl]_
yl - L-cystei'ne

2 -| mi noet hyl ) ani np] et hyl ] - 2- net hyl
2 et s U b H A OMa B e IsotsoiOOwiTBmay be administered by
any hyitibRabhte) proRrably &1 Rk Forml i L&
with co n’p{%s S lr 0 n}yf orc e%mbgaem%él%%g‘%ghé%\r%ﬁl&%ggg agap %%% sucha
route, 3pd Expdergichigetvs fBr kR treabhent ittenddd <Bs: dotive SHR(1-

. - ts di spl id  disint 5
tmir BB bt A T B et Biochor S sos domppgiens may,
for egdmple, ind aintinitefddsalfy, dntravhSoularly? %ﬂ?aiaeﬁt%nééf%ﬁéutaneously,

ntrast derll gacked aggl oner at es of
INrARURGLATVOTIIORIEYEE hyl ) ami nol et hyl ] -2- met hyl - L- cyst ei ne

024 . rj l s, show hi ghl esirahl e :
G A B R TS SRR bt e drm of for
examphipéileti capsuls sspasionablligtid, T bihrSabetitilomposition is

refekﬂ;' noehh I%a no t(%;él ]-2-methyl -L-cysteine nal eate

P y&# Be ?%‘r ‘Elggrfl‘o ¢t HERES W heoRtaipRa p padisular gmboligt of the active
ingredz@ e PxaRbRs 6RLId / _ :
et Fézo B B osa e e LR Y Bt Theggtve inggegient may

also by adminisisresdadinisiction as 4 borspositicenthereinj for axdrhps18 Ssafthe, dextrose or

tical. ositions conprising crystalline

Wate@%?ﬁﬁ%gla?ngﬁgléﬁg?%f’ﬁ' no] et hyl ] - 2- net hyl - L- cyst ei ne
[024 5 elteaineunhythaepharch e ad b fifthi ha AR

R Lok e ohar bt a1 s Byt s Wil A ha T dhsage
TegimeR g?gfeaapg adircascanadivion adfhitbaserspgundlandot bympysitions of this
: : . Q] tcarnier” materials) and, if
imverfiSh S5 S 085G Br BB orf 31 duflm € SesinSuft soumdmation
condigofi 9f {he Subjadtnihe séweritypod the Hektsy! the r&ItéTEﬁJ‘ﬁlecg&chgy sf ;?dngigistration,

y

mal eat e hydroch] ori de of the present invention na
and “%?d’r?ﬁfﬁ“i%’é% OWJ ergployed, pad fiue meyvery, wislebt Fhapharnianeitieal

£ afien i cal itio dapt £d such a

o F e e Mo SR B e Y RO Ao T rSberavry

in thejrgngsred ebout DrfetosO0imp arf fdstprdfetabiyrieek ot aam NEAET k. A daily
d

e.mal eat e hydrochl ori de an

- thyl - L-cyst ei
dose %%R{%%SW ]] t8|r_1198y kg gody weight, preferably between about 0.5 and about 20

mg/kg body weight and most preferably between about 0.1 to 10 mg/kg body weight, may be

appropriate. The daily dose can be administered in one to four doses per day.
[0246] Crystalline S-[2-[(1-Iminoethyl)amino]ethyl]-2-methy1—L-cysteine maleate
hydrochloride can also be administered by a transdermal device. Preferably topical
administration will be accomplished using a patch either of the reservoir and porous

membrane type or of a solid matrix variety. In either case, the active agent is delivered
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for exanple, be adm nistered orally, intravascularly,
i ntraperitoneal |y, subcutaneously, intramuscularly or
WO opiosioss. [ 0244] For oral adm nistration, thBCT/IB2004/000678
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capsul e, suspension or |iquid. The
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50, SR By el 6 0B 8651 BModESEs. Jersodiay auryt sulfat,
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-nmet hyl -L-cysteine nal eate hydrochloride can al so
[02%%] Herbricstod seithbleyoils or ifats Sateherfdrmakaion és basedbeacMdWing the

s AP BBl B B O BGOSR S ity o

be usyPin gHar@hcedti& lehflsidH fokmuMabheik Ve IBWeTfll'&e{he%?éa%i sﬁotﬁ?d
active agent is delivered 64 WO 2004/ 080956

preferabhy isppuen-sces7 aon-ét@mmgnmwalolp ormdubiewitle sdtabid donsistency to
I ve agent

t ne | n ct
amlglel %élrr%gg @H{atgﬁeess&ve r%a;rr]ne{ ® R OE %{CHW %ﬁ"ﬁ Fi%oné’k ppdibasic
alkyd estens Goctnasodi-isdadipasg ispeedyit steaszte tﬂi‘@p}ﬂ@ﬂe dglﬁ‘col agsRt of Sconut fatty

absor bed through the skin, a control
amdﬁ,rlécagt) ﬁ;p)ﬁ'g&ﬁtﬂd@gyl@ieaqu @oampy{,@al@gtgm bytgl stearate, 2-ethylhexyl

palrRgHit B §Bl%ﬁ@ dr Bl%n Hag cflﬁﬁ'ept'e ay bdludel oG %aglfbg gsed alone or in

mcCr ocapsu es, e encapsu I'nNg agen
Combmawn dcpeaémglw theproperties relqR4d. ]Alﬁlﬁﬁat@bllyyh@h asetinld pdiRElipids

b tuted f
sl R R PEARLoT KO KRR s mine ois eomdeptiobe
[OZMToﬁﬁﬂlﬁﬁbﬁs%uﬁ%l@ ot tehc A @Hﬁﬁﬁlg#eﬁfon tb Ehe'@g a sS?ﬁ@?ﬁd S/e%rops

m xture of at | east one enul si
wheggin theractiye ingredidntsearé élsscdmﬂ arsuspended iﬁrsaftehsla binyler @specially an

aqu%&/lg E&%}}tlf& thee g‘utl Sé:;l{l!g? C’hw ac%lig/ee gngtré) eenttshale}re p\{\éfcterra]tbl?/ present in
such formulatlons in a concentration of 0-5 to 20%, advantageously 0.5 to 10% and
particularly about 1.5% w/w.

[0250] For therapeutic purposes, S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine
maleate hydrochloride is ordinarily combined with one or more adjuvants appropriate to the

indicated route of administration. If administered per os, the compound may be admixed with
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acts as a stabilizer. It is also preferred to include

both an oil and a fat. Together, the enulsifier(s)
wWawaoh/ogmose t hout stabilizer(s) make-up the so-p@l/iB2d04/000678

emul sifying wax, and the wax together with the oi

and fat make, up the so-called emul sifying oin
laofiks st e Horch SPIHIeE Rt S BT R AR SR alkyl esters, tal,
sted?icRRl kAR | ‘sféﬁh%te Eiﬁ%h&:'uflh B&kidle %%u%'h'ﬁ(ffa%lum salts of phosphoric

stabiliz8rs suitabl e f6r use in the formulation of the
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s BT B ke oot BT aeCoR ispeyF e Tuection
solutidus or $ulSersIoRs. RO s GtiorRraaH efispehdlondandy gir@@%m sterile
non- st ai ni ng and washabl e product w th sui
PowsFsIr Srasilsp hawingppeios mosaRidhe carriern ar laents meotirsd for use in the

fongﬁgtg(g#sgglr &?Lﬁ%[lﬁlg ?{Iér %ﬁ) 21“&1? h?ﬁ?a'ﬂﬁ% §-£§a-g(2 ;I%rtloe?hylggglé?]e hyl]-2-

methylelacpdteine ﬁfa&}a}é Ieyieodll otz mali isdisyol Rl if HReR Lﬁolflélhﬂilb’ne glycol,
i soprop i nmyristate, decyl ol eate, isopropy
|co

i ds,
propsdere ol cUiRpY Icomy eib catenster Qib HyRHE Ry sesgac oyl picobol,

sodﬁnpcl:}ﬁ&‘ijd En(PB gd bﬁﬁé"s rbﬁé ﬁﬁ&vaﬂ?sya g de a&-rﬁm‘?s?ﬁ%ttlon are
be Use one oOr atl on epen on e

demmbmdﬂwémow0qmﬂw@mmﬂwmmnaﬂaﬂvely, hi gh neltlng poi nt
ds ch as f araffin and/or |iquid
0231 e bEe i et tbed of RaPeainyboi begms Gauisvaried in many
waySOKSTH @ria@bss &b 1R E&IrddPRI Citlpa RGBS Efe%girﬁ And Scope of the
the eye al so i nclude eye drops wherein t ctive
presm‘gnmh@m andzllesudh sl u@donﬁrandlmpefahtea asrwasild badblhvaous to one

especi ol vent .for_.the. ac L.ve
Sklll%ﬁgr agitE e B&ﬂﬁjgd 531?? \P@lu%%}”étg X tﬁ? §copp of ereff’g?‘é{ﬁllgf aims.
present in such fornulations in a concentration of
0-5 to 20% advantageously 0.5 to 10% and particularly
about 1.5% w w. [0250] For therapeutic purposes,
S-[2-[(] -Imnoethyl)am no] ethyl]
-2-nmet hyl -L-cysteine naleate hydrochloride is
ordinarily conbined with one or nore adjuvants
appropriate to the indicated route of adm nistration.
If adm ni stered per os, the conpound may be adm xed
with 65 WD 2004/080956 PCT/ | B2004/000678 | actose,
sucrose, starch powder, cellul ose esters of al kanoic
acids, cellulose alkyl esters, talc, stearic acid,
magnesi um st ear at e, magnesi um oxi de, sodi um and
cal ciumsalts of phosphoric and sulfuric acids,
gel atin, acacia gum sodium al gi nate,
pol yvi nyl pyrrolidone, and/or polyvinyl alcohol, and
then tabl eted or encapsul ated for conveni ent
adm ni stration. Such capsules or tablets nmay contain
a controlled-release formul ation as may be provided in
a dispersion of active compound in
hydr oxypr opyl net hyl cel |l ul ose. Fornul ati ons for
par ent er al
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adm ni stration may be in the form of aqueous or
non- aqueous isotonic sterile injection solutions or
WG aBpesesons. These sol uti ons and suspensi ons PEIB2E04/000678
prepared fromsterile powders or granul es having one
or nore of the carriers or diluents nentioned for use
in the fornulations for oral admnistration. The
CLAGMst al line S-[2-[(1-1m noethyl)am no]ethyl] -2-
met hyl - L-cystei ne nal eate hydrochl oride may be

Vnmgk§§gh¥g% in water, polyethylene glycol, propylene
g ycol, ethanol, corn oil, cottonseed oil, peanut oil,

E\I.a qh{]ﬁ ben %%dzﬁigf h §}|°ﬁ§}1g glgﬁn%gé&ﬁm 2&1&8%}71 £ r&]:(}j? t&ne maleate

hydr@&iﬂblﬁdesdﬂaﬁhbteﬁﬂecﬁb}eat\/@édt oBA6f: W-£/ powideppditekmsitii@ntially as shown
phar maceutical art. [0251] The invention bei % t hus

in FigeE@rlpgeaf masg of aboshb RewsARt QVRRE range of isfpcEie 198 abentiferyy degrees
r
Ce1s1us tggtp t ol %\?nedr%"&%‘t& eé%%% (ri‘ 1u§,n argég% &téagt&kﬂﬁ tsﬁgﬁﬁ{tﬂﬁg as shown
in F1@r Q&ﬁﬂblehféﬁ&ﬁlhﬂx%s qubdtaatidllysasdh Tabldilf i cati ons and
equi val ents as woul d be obvious to one skilled in the
art are intended to be included within the scope of

2 b SRR il 8 - IR0 2 methy) L-cysteine

maleate)&@ﬂaichldmde bbelainofl wherein a plurahty of crystals are amassed as agglomerates.
S-[2-[(1-1m noethyl)am no]ethyl]-2-nmethyl-L-cysteine
mal eate hydrochl oride characterized by at |east one
3. Of Thé(cﬂ’y%{lhﬁe\fﬁ?d’ ofP Y 3-R(1 [’[nﬁh@?ﬁﬁﬁ?ﬂl%]leﬁflyﬂsz RIRAWNL -¢yteine
| oss of mass of about” 1 percént over a range
maleafe hyérqyblomda pgglomertasf clabmtdwhireinseid pli@alityi afsrystals are amassed

about e- hundr degrees Cel sius; Raman

as 8N ﬁ&ﬁ%’lﬂﬁ’g éfﬂgfg&H%’ %% shown in Fig. 5; and
el enental anal ysis substantially as in Table 1. 2. The
crystalline form of

4. s pophpymaceniionbeerpesition erapsisig the orygellingIS-2-Yst ei ne
Immﬂ?ljhgljﬁ Jtng?/e‘?l{)gf rrﬂ)gs e sté‘]héafn e:c!rtr?e g{ogislﬂmﬁg gk kl‘ilﬁgh h tté{gether with

a phzﬁ'ﬁmsétﬂichlllwﬁ:céplﬁhl\e @hrrier.
S-[2-[(1-1mnoethyl)am no]ethyl]-2-nethyl-L-cysteine
mal eat e hydrochl ori de aggl onerates of claim2 wherein
. Saidy 1y 138t E@bd rt
5 S Bh ol RIS A ASBEEL B PRABIA o
ina quat)m ticed nf gohytrepgiany comhprising scﬁrainhstermgse [tz s{u@ject an effective

amo‘m} ToRet v e 8358 %ietﬁ%lgag%lhéjﬁt TS -SSR Baleate

hydrBEAéHERCSMdimal. | y acceptable carrier. 5. A method of
treating a condition wherein pathologically high

production fornms a part 1in a subject in need of such
treatment conprising admnistering to the subject an
effective amount of the crystalline

6. S [Aznéthad bf&hﬁlﬁﬁ% el gensialg bedeylphcl2diiidylerdte estalinees-[2-[(1-
mal eat e, hydrochl oride of claim1.

Immoethyl)ammo]ethyl] 2-methyl-L-cysteine maleate hydrochloride of claim 3 utilizing a

crystallization procedure comprising adding an anti-solvent to a solvent solution in which is

dissolved S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine maleate hydrochloride,

thereby forming a system comprising two phases, and precipitating generally orderly packed

agglomerate crystalline S-[2-[(1-Iminoethyl)amino]ethyl]-2-methyl-L-cysteine maleate

hydrochloride.
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6. A nmethod of making the generally orderly packed
aggl onerate crystalline S-[2-[(l- I m noethyl)am noj
we@edwio$oos@- et hyl - L- cyst ei ne nal eat e hydr ochl op¢TEB2064/000678

claim3 utilizing a crystallization procedure
conprising adding an anti-solvent to a sol vent
solution in which is dissolved

7. S-Tiehéthod BF f1gi bydhessi tie]agti Rylvensoliion)s addea)ts tigi sobvent
mal eat e hydrochl ori de thereb§1fornin

solutiparip whsdhng dis&@vghgg%g(l -rigoghy r@ppﬁ.{hy%@qgéﬁg}lg}mpxpteine maleate
hyar Ry PR By RO T IR SRS o MR L cysteine -

mal eate hydrochl oride. 67 WO 2004/ 080956
PCT/ 1 B2004/ 000678 7. - The nethod of claim®6 wherein
8.t hEhegpethod of ¢laim 6 sdietrin His ant-sqiygeiromPriseacstingent
solution in which is dissolved
S-[2-[(1-1m noet hyl)am no] et hyl]-2-methyl-L-cysteine
9. nelleahethodyflelaithb arhietkin tHeablvemiesdutipn dobiptisesnl -biitasaedd S-[2-[(1-

crystals to the system 8. The method of ¢claim®6
Immvm}éflmﬂ?h@yﬁrﬁ-meﬁms-ieﬁtstee&m?l%tsi\ygreeﬁeﬁ € 9. The
nmet hod of claim®6 wherein the solvent solution
conprises 1-butanol and S-[2-[(1-
10. | MThecstthyd phctninod etheydii ti@-anttshivent conysises avetamitrids and the

hydr.ochl ori de. Th t hod. of ¢l ai wherein the
solveg sqhiiieh ParseAF B pam Rt oLk ety Dpipsiethyi)-2-
metthtlétybt@ﬁem"té BREoMIMdH. met hyl f or mani de and _

-[2-[ (1-1 m noet’hyl )am no] et hyl ]-2- nethyl -L-cysteine
mal eat e hydrochl oride. 11. The nethod of claim®6
erein,t ant i ssol vent ris ton n

11. 'fé%r{}%h?d ogcginu Iégv%lelge n n%reiag{é%gg@%tuq(%gnﬁgﬂ%gsaancgteohe,aan% thg' Solvent
solut®nlcdmiptitesl Whiasd! Ayl Sapzi (DI @inbyihl P Zmimeldily13-R-rastajlel Resteine

mal eat e hydrochl oride. 12. The nethod of claim?7
malegig by dioghlebd¢-ess t han about one percent by wei ght of

t he total

S-[2-[(1-1m noethyl)am no]ethyl]-2-nethyl-L-cysteine
12. meleahethby df deim @ wihdeein no idsethay sb@amons percertrbyduaight afshe total

ed seed crystals. 13. The nmethod . of claim®6 . wherein .
s-2-ftdmoednlnmmdaiehin oot e eirte fufathPada e Suem i
intro@Rlel 88hddealstdd GYstaIQITPr I Si ng .

S-[2-[(1-1mnoethyl)am no]ethyl]-2-methyl-L-cysteine
mal eate hydrochloride in a reaction vessel to forma
reactio t.em .until. one..of turbi.dity .or b
15, o T peBeR HEEM & hond BgPlenldmO b Bl i finy dpdtfig oo
solverit SohatidrycoRRRIBNE-[2- mdnﬁl%ﬁtm)aﬁmqetﬁm&p@%mgl-mﬁ@i& maleate
system 14. The net hod of claim7 wherein the seed .
hydr@cﬁwtd@u@ a geastien vesseldo ifersp fagctinn wysterp 48t gl @) turbidity or b) an

oty SGEHEDRY sbRE<SE0,R007 Ushls URRRPIIERY S0A AR et e
to saidalyste@d{ super-saturation generati on. 15. The method of

claim6 wherein no seed crystals are added to the
system and the ratio

14, The method of claim 7 wherein the seed crystals are created in-situ by at least one of:
reducing the water content of the solvent solution; reducing the amount of maleic acid; or

altering the rate of super-saturation generation.

15. The method of claim 6 wherein no seed crystals are added to the system, and the ratio

of anti-solvent added to the system exceeds the ratio of solvent solution in which is dissolved
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of anti-solvent added to the system exceeds the ratio

of solvent solution in which is dissolved 68 WO
wQom4H8R8056 PCT/ 1 B2004/ 000678 PCT/IB2004/000678

S-[2-[(1-1m noethyl)am no]ethyl]-2-methyl-L-cysteine

S By AR5 Pl o 00 B0 s o

hundtéd ¥&¥en géx%émi By WeisMShABE a6 bhaReeslvé: Y& bt ént @k in a system
added, to precipitate generally orderly packed

whemgpseoderyatads arc pgdadatd preeipitate generally orderly packed agglomerate
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