10

15

20

25

30

WD 2004/ 018412 PCT/ US2003/ 026347 CRYSTALLI NE SOLI D
FORM OF (2S,5Z)-2-AM NO- 7
wORBTHAN4¥e DOYLAM NO) - 2- METHYLHEPT- 5- ENO C ACI DPCTAIS2003/026347
Field of the Invention The present invention conprises
a novel conpound useful in the treatnent of disease,
and nor ERVSTALLINE ISj)IaImE(DNMsQF 285%7)-2-AMINO-7-
(25, éﬁiHAMMan(ﬂmmoh DiMugEVE FEPR5-ENOIC ACID.
nmet hyl hept - 5-enoi ¢ aci d hydrochl ori de, and
pharmaceuti cal conpositions thereof, for the

. tar condi tions involving an i nappropriate
Fiely FHdTICot nitric oxide fromthe 10 i nducible
gﬁ%%rb%t Hvbhtidh QRHReSY b RARESmpound useful in the treatment of

2-am no- /- (et’hani m doyl am no) - 2-

d1se”ai®é fayidl repe pﬁﬁemlaﬂy aemovd salé oﬂ@§cfrZ)f2e@tnmd7 éqtlmnmmloylﬁmmo) -2~
connnnly assi, 09 95

methyihepf-Epgie gg)chlggéa,eaabmag*m Fig}c%coawog} %;}eaeof for the
treag‘né%t gg%gﬁfdlﬁglmgg%lgﬁ&g%lﬁﬁa iRl &PrciSidn 68 ﬁltné bkigé from the

er ein incorporated b
1ndﬁcﬁBleﬁﬁff61€n of nitric oxide synthase (2S,5Z)-2-amino-7- (ethammldoylammo) -2-

i doyl h
&;ﬁ@&a émgg]mgﬁg ées%ggggg Oyd?xﬂéqrp@gﬁlﬁ%%l eéillﬁ R sepiu
numg'r% 89%5'029 m&@%ﬁte}p@epﬁd égéﬁgvhﬂpahﬁﬁlﬁﬁrﬁ@fd:ﬂj L brovisional

whi ch I cation of commonly assigned
seriaNin@nbatc0Mm3alosp aﬁkedtSep@pﬂbmcbﬁt, 2000, b@@ﬂhaysmmated byed

Sept enb 001 and
e e L e T R L

deséﬁ@d pﬁn@r&hBﬁaﬁﬁo%ﬁcafuBg QuBe Wa 00855 60! PEHIRRED Ward ™, 2002,

Severa orns of the enzyme nitric oxi de
thzh n§ hpaislidaliciop goﬂmﬁop]hwlgﬂedgntcmatlaml paﬁen‘yappﬂmam

was |ater identified initiall red in
PORRISUZEH 13, FoubSeiemen 15200 Sng o fipd ho bRl ite.
rel axati on caused by acetylcholine is dependent on the

{g?&ﬁfaqgﬂggm(,ggﬁonvascul ar endothelium The factor
gerrveag fromthe endothelium then called

endRtdie! duiie GRD) KechibR s ifRg rhdicdlQls pEJAEYd by Ay one of several
nmedi at es such vascul ar relaxation is 25 now known_ to

isoﬁaemucafttuma@nzwmegem ot ynihate@VQBs CUICDYERIREH PRALTHY gy What

wsEBe PR 0 DAL PP 985 s i e

thaf Yl 2 NveladXdidrS chiBd ARt dcéS1chBERE &5 déi%hd&’xﬁdolf It}mpﬂemw of the
nitrovasodilators including anylnitrite, and

vasglilac ect;dqthahlum r atTéle IﬁﬁCtttvrl dedyedieion  Hes sndetheligng dhey scalled

eniq%@é{u F:l tg)lr g]glggﬁ athgt &at%ﬁ&éﬁ: @@glar ?Qﬁjxatlon is

nox'v'ﬂﬂo%t ﬁ%é’Nd\'tHiP %%Eﬁ&’éd&hghél lvﬁ@u(ak <hibtAgliune GyRne isoform of

formation is conpletely prevented. In addition to
NG dThé ettivity afdperadenvaspdilatordias deen Nown fqrivethoyes 168 years. In

addition, NO is the active species derived from known nitrovasodilators including

IS.n]

Ba

amylnitrite, and glyceryltrinitrate. Nitric oxide is also an endogenous stimulator of
soluble guanylate cyclase (¢cGMP), and thus stimulates cGMP production. When NOS is
inhibited by N-monomethylarginine (L-NMMA), cGMP formation is completely

prevented. In addition to endothelium-dependent relaxation, NO is known to be
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WO 2004/ 018412 PCT/ US2003/ 026347 involved in a nunber

of biological actions including cytotoxicity of
wohegoagtiec cells and cell-to-cell conmuni cat POT/USZ003/026347

the central nervous system The_ identification of EDRF

invpdveddn egiumtied e binlegical petionsJedudipg cyptoxigtynitpbagecytic cells and

romthe am no acid
ot Y orf ik Mo Sl Ce. There are a
| eadthe idunei€ichtipest FIDRINGs M tsiasieedwithahd dsssvety §f @biochemical
constitutive, Ca++/cal nodulin dependent enzyne,

pafhgesatbaavhiich Nekistsyaibgsizediiom the ﬁ@H@e@ld\bﬁrﬁnﬁ@é’ﬁdh% gngygie NO

sy?tﬁgsgpgﬁrarg?ﬁ?e tﬂ}zé%/s ageéy&g%%i%bp?&P IalS)fv\;q0 Vs%: is induced

af t(Br a cofdtitiitd, Ua+fcaltdédilinadepsitiRat BnAes I®vated in the brain, that
macrophages, endot hel i al ceIIs and a nunber of 10

rele@mNCblelrb@onw ferdespiotion phyricat stingRiaties: and (i | |) a

CO15] b SRR HORAY ¢ ST SRMEAER s st
acﬁ@e&i@ﬁ rb‘feaaﬁdmatr%ﬁm mudklePMSlopi §e§tdnﬂbihéhdtl%lls Cmea number of
expressed, inducible nitric oxi synt hase

otlidn@d@hyaﬁfnﬂeioxm Wﬁokgl@sem es I\IO conti nuously for

peri ods. I Ni st u wn_t hat .

or QAN SRS 5 Gkl D BRI P, ol htsd 4 in e

en&@thblﬁirﬂ tRdt rEIBARENO mfeb@ﬁa@foqfea«ep@dr&@ @ﬁ?éical $16I0]a88n.
rheumat'oi d and osteoarthritis (See, e.g, Mlnnes I.

et Qice exgres@pndmule nitgig oxsiﬁgyntbwg(layt)emaﬁﬁlf fikNevR) gwrates NO
see

COE%&flyﬁﬂﬁie enockslggg%clélu%m% g,?ﬁml%\g% éha%é\lg production and
NG resSon &re @horeasb@ R Ql vadredi 4okt I9A hmatitd dlsNﬁﬁsl Sich as

inplicated as a major pathological factor in these
therhmateii canidnédteganthtitis (sati seaddelnngol Thust al.ndi Em i Med. 0¥84:1519

T ko MO O R bt e sl Ko e pations

199: > aAd dstANGRsbeS el IVIRAMRI Q. iR aN T HRL: AW E3 10! @993)),idnd iNOS is
( d besde5| fableégnfor anyQ ﬁ(ﬁ i nhi bi tor tha(;I |s))used

1mfphcated aseanajng pathélogieabfartoninghessehearti¢ indlafmapatonydi;eases.

th nor hysi ol ogi.cal dul at.i on, of. .
or BN G vONerodigR bR NeR Rl to be ant:

mﬂé}ﬁm%ﬂJ | NSOV, ﬁﬁw {8 ?lrodu@éoﬂ BfiNé)r@r&ﬁ'eNDS)k{nd nNOS is involved
nNCS- gener at ed remai n unaffected. Wth all

in pimmdaplwmlcai ltamlaxbﬂvdsdeam@bl@ dopory IN@wndgnhiblier that is used for

d | |
g LA PR SCieE e L AP S e Eperdil PR AR fpogyliton of
bl&d&oﬁ&%&eb %NUB stabitkd tNO,| aﬁﬁ' MESIrbAegis! Ad- Elhdli&ﬁe@ic neuronal

anbl ent cond|t| ons, especially to npisture and under
tra‘sl‘smrsaga by oNQIS-genesateENOwowd r@nab uhafifgetest di f f er ent

ai 10 el Perfrec? ice! SiRipe ebfraRon O BURs Hipmyih] ind physica
stdbitt§ bf MBrug compound is important in the commercial development of that drug
substance. Such stability includes the stability at ambient conditions, especially to
moisture and under storage conditions. Elevated stability at different conditions of
storage is needed to predict the different possible storage conditions during the lifetime
of a commercial product. A stable drug avoids the use of special storage conditions as

well as frequent inventory replacement. A drug compound must also be stable during the
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of a commercial product. A stable drug avoids the use

of special storage conditions as well as frequent
wonvamieny repl acenent. A drug conmpound nust aPeD/US2003/026347

stable during the 2 WD 2004/ 018412 PCT/ US2003/ 026347
mamfaatmlpmqags whiok efisn wiguirhs willieg of tgdirwgty aghieve dgigahaterial

he t hi i f
i o R Gy e o B bl st strs gt STy
po%ﬁ it RERI80 TREIYSTB! R rRodiNaRBRDS a HREY ffbfafice WHXh enhances
I cati on of a drug substance whi ch’ enhances its

its stabthty ptofileprovidesa preawingd benafis @M@Mgﬁswtabb@m@sﬁauwsv er

s R RS ABGS Tae Recdesrredc b Sty 5,372
anfif-PQethadifi G RY by Rt t%.éﬁ%waew %a}?rs%gdrﬁ)eam d,

assi gned I nternati onal
comm’idnily:wmgned mtaﬂmﬂon&i@ﬂﬂcﬁti’cﬁﬁﬁ;mhw YO @@é&%ﬁ&rmfmhslﬁaﬂ March

212558 e oS ] e PSSP PO
e i Y el

degraybﬁsd, dhdréfone, Qirovidé arcrystdilizesoli@Gm ofarbiNQ@S inhilutor agh as

Z) - 2amno7(ethan|mdoyla 2-.met hyl hept - 5-en
28617& -ZapEo- /sHrRIYidgylapRe) T%’TV’@HW’H? %‘ﬁ’é"lﬁra ant

invention is directed to a novel crystalline salt of

ﬁ%éﬂﬁé oF 1R TAVEnA8: 7 _ .
anl m doyl am no) - 2- net hyl hept - 5-enoi ¢ aci d

hydmﬁfﬂréaéﬁtdﬁvenﬁbaﬁme&w t6@alno8l RS $d1ITY2S B7)-2-amino-7-
process for preparing the novel sa t conpounds, a

(evbamumldmnobzﬁmwlh@tdmmm rtctmpl@%mapw’ﬁi@éﬂ
und an

cofbens r meordPt PR Prgou sabubadirly HRprRs oy eranaring

phMc@ﬁ@da?cdtﬁbcﬁltﬁiﬂQJ ﬁlﬁtmétﬁodﬁﬁ’(ﬂls ? salalil@bell safichimpbait aid
nodul ati on by adm ni stering a sa a conmpound whi ch

compesitipemfor aﬂliwtmg mmbdulstmg nifriceNide %Vgthehlé mp @@bﬁfﬁ limneed of

i.sofgrm of ni t.hase r the. c itut
sl s Ry gy B S ACAEEER comEo OBl Pihriany
inIEBAPSISIRASSHS $Rfcibie sblor dfhitic oRMedonthideldv@s e constitutive

inhibiting activity, and is expected to be useful in

iscaftuanst crfeatrlnemde(synthmeo Filfhplmmest saft camgpwbpessesses useful nitric

oxC nd| Ias%gl@ Hlélvr\{nga% e h g%{i%}oaar ﬂ%}éﬁﬁ Sﬁ/ {Illte tc‘r%%ﬁﬁen?
pro%lﬁlﬂaﬁiliﬁ SR deh &b c\bndlﬁoH;‘ﬂl (Vhi&' the §ntHebR o @v&kyrftBesis dfshitric

two nol ecul es of
oxate foomya ¢ethanonyipddy | am no) - 2 net hyl hept - 5- enoi ¢ acid

SR NI MRS IR S AT
anfihYLE€Abnimidoylamino)-2-methylhept-5-enoic acid and three molecules of
hydrochloric acid.

The novel salt is characterized by some or all of the following physical
measurements: elemental analysis (such as by combustion analysis), melting point and
heat of fusion (differential scanning calorimetry and thermogravimetric analysis),
refractive indices (polarized light microscopy), x-ray powder diffraction pattern, moisture
sorption (for example, DVS moisture balance) and vibrational signature (Raman

spectrum).
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nmeasurenents: el enmental analysis (such as by

conbustion analysis), nelting point and heat of
wousi4onsqiei ff erenti al scanning cal ori metry andPCT/US2003/026347

t hermogravi metric analysis), 30 refractive indices

( pdhapiezed nbigisalt chcbosied by Jreatxdiseases powediang dartilagact i on

delRriano A TRIARS B GG OP SRR Gt S LT ED
corgi \Y@s%g SR4d 25 BRI HRAG0 3 H283e NOBRoRIESE Ron 0¥ Binine

alt can be used to treat di seases involving cartil age

inclielpeuntbritit camlitiodsisoth tsthesmploatathiritiscestdoaithris igdirtyiapthsitis,

. such as arthritis. Accordingly, caonditions in.whic .

ey GO Dl R iy S AR 2FE RRSUBROA AT B o fgmpathic
| . . _ o dit Lo _

el Ao Anic it an b onle FHEAR M IR WORReed

defiregsivrestl dhendrodite rdspBatiomeqpuldcmadullite inatisy loss and secondary cartilage

spondyloarthrjtis, acute rheumatic arthritis,
migER B ithrEhritis, inartiqudar ostegptEEishi ¢ arthritis, and

Dy 0 ! LRrid LSy b . .
ol o084 A LA b S i o

inflapirhatsryl lose] dinchss cmpdideasyulasisthicndgealiabwtaspeaigestaveihoart failure,
arthritis, in particular osteoarthritis. Gheglrgg ..

MYOBHES; BRYOTUTOURITRIFTANG SHIEIBAA0E IR THer & eEpPhasitis,

T T e e

hyperaloesis cerebpbizaliatina) thrombdtrshoké,eiainl Schemig(stcomdary to cardiac
gl aucoma, aortic aneurysm refl ux esophagitis, .

arrgyth miHgRle s¢lpropie 4B thsh FRNIrak Yerdp e wsterRysqrders msitedby NO, for

. r r .
eGSRy SR o CORLLEEL L5, TOMRR BBl s
disofRenindetish NO iahibiticncmaybe eshijl indindetrieptesdegeheratirai mdaraerve
ot her central nervous system di sorders nediated by NO
neqrfis ISAisorderp FechsRPARia @ Ooglysenia e PAISASYAPDH I siirndl wounds

. e . . . oh
(oS S opt oo P BB AT ISR X fron SSRGSl oG
denBeti08. g RE-Veéhile deficnta, Ind AIDSselackdrdementid Sydedhapixdlorea,
pogl yceni a, epilepsy, and_in external wounds '(gﬁ)légi?ity
n

h
Huplinglanh djscaser AmaRomaa LAl SFlgrosisnEpaknff b dises

it e _ ; e
R S Y ETEANLA, B i
depasyidbor ofekr shanpiongt Bsvciatell wh Pecmahsyradl ISypiiomel (RMS)ahnxiety

Sclerosis, Korsakoffs disease, inbecility relating to
angysepiicshBedt vessel di sorder, sleeping disorders,

schi [ [ : ' . Ol

S BRIy SIS L S R P v
rolafixitRttieatn@ne sBEPAY Fais iebidingldemapsgear (titisamnbciogptivalos 0

be used where nitric oxide inhibition may also play a
neuropathic), both acute and chronic. The present compounds could be used 1n any

situation that a common NSAID or opioid analgesic would traditionally be administered.
Still, other disorders that may be treated by inhibiting NO production with the
present salt include opiate tolerance in patients needing protracted opiate analgesics, and
benzodiazepine tolerance in patients taking benzodiazepines, and other addictive
behavior, for example, nicotine and eating disorders. The present compounds may also

be useful as antibacterial agents.
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25 role in the treatnent, such as pain including
somat ogeni ¢ (either nociceptive or neuropathic), both
wacuiddiane chronic. The present conpounds coul #EChaSu®ed26347
in any situation that a comon NSAID or opioid
an@ughsi condiviohdint wididh thegredehtsaitemaydivg wsied teembihit 1S0igrbduction
ot her disorders that may be treated by. inhibiti 9 NO
frogy brtiinmg Anahidersystamic ppteasion agioeiafsdoyithsergp ang/artoxic shock

in&u%cff;gasﬁdé M@&@g&@snﬁag' PR o&ﬂ&% SEhHORITANE T1.-1 and IL-2;
anal gesi cs, an enzo azepl ne tol erance |
an@as ireadjevantild shgrtheny aihazeypppressiorsindrantplent thetdpyt i ve

behavi or, for exag%l@e, ni cotine and eat|ng d'isord(f,r,s.
The The @sesaat salmayatredersgiuhisiye tsaimegbed gn ogylar condition (such

os BROREHEL BB Rrsfnb g S Shhomatosis (SLR),
gldh@aRAbplERIs] refyoshs inff@titoryl seliidlad ofN@apindettiohs, aouttr om

L-argi nine include system ¢c_hypotensjon, associ ated
respirelerg digtress sudpe (A%Jasa, @%@@%lnﬁuﬁ%@éa injyryglleg therapy such as
. variety_ of S Ik |
in VB 990K, G5 4 DB 3T Forcer
of pHEMeNRSHARY 186t sunBuiinl ei¥eplagporindis reupivitis, phherepiitiss @mhage to
salt may al so be useful in the treatnent of an ocul ar
thecgasttpinfestingl $aetresuddng Fomdniogtionss evsts fbrpsisefrpamentto a

el.tis): tem t QS| L
ETATENR PRI Tt SR W—
orgin think@hnti thér@s), ifstioRetikhBor, AdSIPmaiue bylygbss, cesisolling tumor

syndronme (ARDS), oxidant-induced lung injury, 1L2
gravithy ehpmothgsapyachemapreycation: apd brapshafs. - cachexi a,

o S PR AR GG B Bpeckdt RERRRIBHoal hAfops for e

tre@GARNBS pdis Qlsthasi shd otheR @irwial disordeay) caRat, hithitis, dautagdisérders
_the gastrointestinal tract resulti n]g frominfections, .
incdyding retinppathiss and glpecpnire iflamgnationgyleted slisordsrsincludingigritable

system such _as,. an..adj.uvan [ r . o
ok RO, Auf S PR A el B 1 sl bfguetign of niic oxide
pldyB du6lel WRicRomphass a tReepatRLIBHEfdRelY RAGIE of 6 @Rstad bl (28052)-

tunor growt h, chenot herapy, chenoprevention and

2-gnisacdhicthagimideylminopeaneihylhepiv-aegie acil Sydroghlotfe togeihgr with a

t o pharmaceutic compositions for the treatnent of
phwﬁ?&écgﬁﬁ ﬁ%cegﬁgieé: r%’ %}ure\%/g?/rv |Llsc g)er‘ ders, cancer,

ar t BesidesbeiRE tidefil foit ImBRLPLHatmeMCIhiiond is £l5d NePaAtibI RSerinary
and gl aucoma, inflammation rel ated disorders including
trepforang gHeampanneAnimsglacixotie aniards andHarm apigwis Eckudipg mammals,

. whi ¢ excessive production,of .nitri ide  plays a
oin5 6 ey SER PR PG Rl el el
BrivfiDeRdrigifon df HeMSbdingdf  (2S, 52) 20 _

2- am no- 7- (et hani m doyl am no) - 2- met hyl hept - 5- enoi c
aci dlGylds eclingom déa moigeclhef thatamino-7kdeni dexlrwbo)-
me%ﬁ}ﬁﬁgr}t- -én%iccé%ﬂ 15 &ICldérgrsl{aﬁﬁ}le At yf%ﬁ'e' f)zrleseént invention;

FIG 2 is a graph of the differential scanning calorimetry study of the 2-amino-7-

(ethanimidoylamino)-2-methylhept-5-enoic acid 1.5 HCI of the present invention;
FIG 3 is a powder X-ray pattern of 2-amino-7-(ethanimidoylamino)-2-

methylhept-5-enoic acid 1.5 HCI;
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Besi des being useful for human treatnment, this formis

al so useful for veterinary treatnent of conpanion
wanimigiizexoti ¢ ani mal s and farm ani mal s, i nckadiusgno3/026347

mammal s, birds, and the like. Mre preferred ani mals

| NCFI@H$ i e $615ulala OSraypodeppater2 fofrthe sinBleseystab sirariure

of the Drawings FIG 1 is a diagramof a unit celg of
OVer]hEedZWEMhﬁPOWd(eé?{Haﬁ paiteas pf drerHBY-/Aethanimidoylamino)-2-

h 0 cid 1.5 HCO crystalline salt of
nw@ﬁt‘%??fgﬂfam'GQ%ﬁC? FIG2 is a graph of the
di fFrs endd allenﬁ@g&mmamcqﬂbmﬂtmtanmn@ﬂqemammllﬁmmnlno) 2-
2-am no-7- (et hani mi doyl am no) - 2- net hyl hept - 5- enoi ¢

meﬂn&lfldp&S-@nmacldfl % HE' pf hearesentipesntioandndo FIG 3 is a

ttern of
\gﬁ;ﬁ]g 1s7tliq Ispﬁcagm of th% (1))5 I%Cl salt tq%‘ )g]Z%,SZ} -2~ érrl]%?—c
(eﬂﬁﬁhﬁhd& 2-BelInRPI0sHeRdi8 4did JPEH WERDOBNOREM 7  FI G

'S t%e calcul ated X-ray powder pattern fromthe
S|ngle crystal structure overlayed with the powder

= I pattern.of .2-an no-7-(ethani m doyl am no) - 2-
@éﬂ@ﬁmﬂgﬁﬁ%‘%@:‘% 1.5 HCl; FIG5 is a

tihahdiRatgs metric plot of the

-am no- 7- (et hani m doyl am no) - 2- 5 net hyl hept - 5- enoi c

e

pro Kﬁa&i:), piﬂlame?t@eaﬁnent or restorative treatment
et hani m doyl am no) - 2- met hyl hept - 5- en0|c acid of the

pr eShaterin et moun e dog e BEIVE P BFaPARY- AnSHtective
L.nvent | n T

s B e 5 e 3 R Sl s prd o e
pr ophy te@@t‘1s§her@l&ﬁd”ln@dany&kiﬂg€thé apprbxinoite foestafaapharelite.
treatnent. The term"effective anount” neans a dose
condbe teya ‘sphearpliigt mess. anApi@Rogs fqrpeof ofgst ﬁﬁ%rﬁgatwcwng in

a w&@ ?yﬂgg’ EF)’F 1%%%6 ?ﬁ&eﬁbﬂ g(lh%.li‘ %ed féﬁ} xe{dﬂah gjréﬂltlﬂ ?%cc:l %Iéencal

syrth@kirfig the approxi mate form of a spher ulite. The term
"spherulite" means an ubi quitous form of crystal
aggregate, occurring in a wide range of different

Ab O8$ s, characterised by radial growh leading to

her.i cal . 20 Abbrevi ati ons ACN or
AQ]‘EP"eﬁ‘ FFé‘?art\Yéﬁ’ gegto @é‘{%oni trile

AcOH is acetic acid

CH,Cl is methyl chloride

DIBAL is diisobutylaluminum hydride
DMF is dimethylformamide

Et3N is triethylamine

EtOAc is ethyl acetate

KHMDS is potassium hexamethyldisilazide

KOH is potassium hydroxide
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AcCH is acetic acid 25 CH2A is nethyl chloride DI BAL

is diisobutylalumnumhydride DWW is
wdizoatongdit or manmi de 30 Et3N is triethylam ne EPORIS2®3/026347

ethyl acetate 35 KHVDS i s potassium
Mdlexestigp Idditieli si | azi de KOH i s potassi um hydroxi de 6 WO

2004/ 018412 PCT/ US2003/ 026347 Mel nmethyl lodide M5 is
MIBRSSass REGkAHM 5 MsA is mesyl chloride NaHCOB is

sodi um hydr ogen car bonate (sodi um bi carbonate) Na2SO4

IS .sodi sul phate 10 THE is tetrahydrofuran Al so
Ms 15‘8@3“%1? nthis invention is aycl ass of

har maceuti cal conpositions __ conpri sSi n% crystalline

NaH§i):5y podiumbydengen cabenate (Fodiyi BFMRSNAS). net hyl hept - 5- e

noic 15 acid hydrochl oride in association with one or
NasB80.£is sodiutnosulghatephar maceuti cal |y acceptable carriers

and/ or diluents and/ or adjuvants (collectively

THEE f8dloprierein as "carrier” materials) and, if
desired; other active ingredients. The crystalline

f or m, of g .. . . "

(255%) BRI (Ut RASTIRUS 1R RO S RET YR reppostiene

coliptisin@ 6iydtallit@dr(28 SZpLiadtn®f-(tiheninfd@danino)-Buedthylbeptsfaghoic
be adm ni stered by any suitable route, preferably in

acid frgdroghlerige imassocipfina Wit el plaBPTedORPOYFL RIgAMasHAY- t o

acctseij)égle?%?ﬁ(i)el%fs %J?décﬁgée{gf_eﬂtf%gg@g ?(Iijgiéin?sc Ec'oﬂgctifvgfy rgf%ﬁed to herein as

"chr RS PedkerfaldEhAaf desiiel aRdricthayingradivd)s. ZFheriysydllepiorh-of
enoi ¢ acid_hydrochl ori de and cormositi ons nmay,. for |

(2 )Arpmind-(eibaimidayianagon?-aatly emﬁtqw&&;ﬁ\{ww,londe of the
i nt.r.aper.i toneal | w. .subc L ngr

pres g REPHph G e iy SBEH 1O R0 ilabte o BESIL ALY 8 of o

ph& 8RR cal SinpBRitiddedhpted REsukh bR @E, and2b aldose EfRtid for tiee
tablet, capsule, suspension or liquid. The

tregimentrintended CBlie astvpESi¥4) ehamisno-7-(et animidoylamino)-2-methylhept-5-
enoic acid hydrochloride and compositions may, for example, be administered orally,
intravascularly, intraperitoneally, subcutaneously, intramuscularly or topically.

For oral administration, the pharmaceutical composition may be in the form of,
for example, a tablet, capsule, suspension or liquid. The pharmaceutical composition is
preferably made in the form of a dosage unit containing a particular amount of the active
ingredient. Examples of such dosage units are tablets or capsules. The active ingredient
may also be administered by injection as a composition wherein, for example, saline,
dextrose or water may be used as a suitable carrier.

The amount of therapeutically active compound that is administered and the
dosage regimen for treating a disease condition with the compound and/or compositions
of this invention depends on a variety of factors, including the age, weight, sex and
medical condition of the subject, the severity of the disease, the route and frequency of
administration, and the particular compound employed, and thus may vary widely. The
pharmaceutical compositions may contain active ingredients in the range of about 0.1 to

2000 mg, preferably in the range of about 0.5 to 500 mg and most preferably between
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preferably made in the formof a dosage unit
containing a particular anount of the active
wonou@dsant . Exanpl es of such dosage units ar ePCRWIS2103/026347
or capsules. The active ingredient nay also be
abomd Mand 4 0@ neg Abdailyrdoecs i abouia® 0 htac bifpmg/kigibody wieimshg ipngferably
for example, saline, extrose, or ter used a
betgogutabDe 4 appurs) ek RatLNaIRAt B ar R Ry ey tbou
b ' ' biAs! i3sd O bedARAGStered i
e e i
onEwpatdutesipel/day. conpositions of this invention
depends on a variety of factors, inclgding t he g?e,. .
wei Grxstalirs(28nt)-Znaine - (cHsrEmidpHAmEIo) e ey iienict-enqip acid
i, f i . .
TGS s AkRERREa AR B L RIMBIEY Flica
adrainiktiatios wil e dedoynpliskke] nsingldyeatdbeifiiea bivhe @edeivodd and porous
conposi tions naédcontain_active i ngredients in the

e e GRASObA T ViTisho g tiqs oaice MRV 46pHS delivered

.ange .o b - .
cor 0 0B 1R BRSO e
agehf Gerk¥abFhdhési e inihychd o ecodtacalatitthdsid of mudda ofitlekgcipient. If
body weight, preferably between about 0.5 and_ about

thezgtivigrgegt isedbgorhed Breuahnke siiata qonirpHedandprpdaiciadne pfthe
O' 1 t 1 5 [ ’ . . Th
e BB, Y A T
endégéulﬁiﬂlg- agenGhnyp 4186 hinbton as the membrane.
(2S,57)-2-am no-7- (et hani m doyl am no) - 2- net hyl hept - 5- e
noi dheeily phasp@f dherinaisions ofhis apeatipn may be ﬁP%ﬁt@%t%‘gﬁBQﬂ kpown
ot q | Cce | : _ S y o
L T

maky@SRp¥iSE & nARErdSN =0 Usast ofie Bhiudiertwyiftea Gt ophn &il 8OWitH both a fat
matri x variety. In either case, the active agent

is
andjan pi.direfgrably; gthydtephidicprrulshenip inciusded tegsther with a lipophilic

o PO 3 TR B L Gl B8 et o

Togéhér, Bl cMigaSa(Hwithe wigupbtebilizedd) mdkbapabs so+ealgent
's absorbed through the skin, a _controlled and
emplsifimgevan, aedithelvew togethes avithaibe piland datmpakiedip the so-called

adm ni st.ered,.fo the . .recipij AR ) h
ey e TR b e TR L I Relr TR AR Bt Beioreg
forhildt{on® MErASIstfies AR UEIGh stabitizab byitadla®e usd inttheformulation of
emul sions of this invention may be constituted from

thekpmessnt inysntiongneltle Rween 6, Sprm8Owreingicani aloyhel mysisiy alcohol,

" . i sisAed alc
R ol B IR il SRR Gecs o " 11 o

f at TBk cBic®bl sudtabMidilh oPfitdfod tHeabrm@atloradd basdd on achieving the
Preferably, a hydrophilic enmulsifier is included

desirsgepbraetiapronersics, ispopiclsplubiliyaf Siefacve eavrand &t Bosioll
lik%’l]-tyﬁg g%:] I}f}sze ri{'a ? Elmllaséel%%c%loergﬁlgiforel rfcr)r?r(ljulzttt%)oﬂs he \lfel%g ?ov&p. oﬁhﬁsﬁﬂe cream

should preferably be a non-greasy, non-staining and washable product with suitable

=,

consistency to avoid leakage from tubes or other containers. Straight or branched chain,
mono- or dibasic alkyl esters such as di-isoadipate, isocetyl stearate, propylene glycol
diester of coconut fatty acids, isopropyl myristate, decyl oleate, isopropyl palmitate, butyl

stearate, 2-ethylhexyl palmitate or a blend of branched chain esters may be used. These
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Together, the emulsifier(s) with or w thout

stabilizer(s) nmake-up the so-called 20 enul sifying
woan4/oasud2t he wax together with the oil and faPCmalse008/026347

the so-called enulsifying ointnent base which forms
mat’ be usdd alonth Gpiarcemtirptias éepehdingendhepmoperfios raghaed. ddematively,
~EBEmul sifiers_ and enul sion stabiljzer ui t abl e_for yse
high melfRe pYRHYPIES FUsH asfvhite B?fé&@%ﬂ(’? wﬁm BATeiiRr aﬂ@r
nﬁ&%@ﬁﬁk%@nb?ﬂ@%uso’ cetostearyl alcohol, nyristyl

al cohol,” gl'yceryl nonostearate, and sodium | auryl

sul Faineylatierrrgitstilé éordopi@h adingisteiongo tfe eyaiatsalodudeidys drops

or fats for the fornmulation is basgd on aﬁgiean t he,
whefigl} the actévssineredionrspdissateed orsnRoBdedi® syBfklp FiFiey etpecially
o BB STEA e s Ol Sl 86 s

prefdrbtsly prdsentdn eaeh fosholatichsin afcenednkngtiieof0-A a0 20Yeadbmntageously
non- st ai ni ng and washabl e product with suitable

0.5d¢0 A 8Vsandmaytiqudartyahoyt 1.e%@%ge from t ubes or ot her
: r o : ' _
i b} (ePryt ARPARL, Byl IE53% 2o PRulRRRo Rlimino)-2-

mety A5 Gnof Ry hElechirite ot orditizity esmisihetwithione of mbtey
acids, isopro nmyristate, decyl .ol eate, isoprop

' | |
adjpwaris ﬁmr@pri%@%qhe inglieaggdgpwle of adipnjsirabiep If agm}ﬁlﬁtgr@%psrros, the

a bl ' ' [ e
cofpaialipOas AR AR, GRS R P S RE S of
alkboi6 @ils, Relliiose sepenttisglqsteatie agid apagriesm stexate, reagnesium

Al ternatively, high nelting point |ipids such as .
oxig sodivgp pnd erleinmysafis aphospharicqad gulluricaqds, gelatin pRaeia gum,

. | o | . . .
o S R O PO B
endipQilsted Soroat&lidnt bigirdgiative. Suvhroapsuisitad talets diag soituimch

or suspended in suitable carrijer, especiall¥ an i
confrplisdusleass fountlation axAw hearpvided Hyt digp@pion of 3¢ilye compound in

ciinfl ti o . N .
PR RS S G o Bl B BB BB BlcR 8 poin the
forhPo2RMeordt 2ahagaess isptorik Seiile idjelficandlpnt bcstspdrsions. These
about” 1.5% w w. For therapeutic purposes, crystalline
solpienssmyl spspenFigns may be prenwedl dioy seillsppwelers g granules having one
t h t-.5- i id F y ' ' '
o Bl B A B T R B 00!

adinlifisttaidh CRiedystallihe Fofim Bamybesdisslvedin water ashiyetiydérergiytol,
per os, the conpound nay be adm xed with | actose,

prapytane gbicok ethanel, pya@dly cotiorsaed|obls peanyt eil.sewpme ¢l Rety alcohol,

cid cel | ul,ose .al kyl , i id,.: .
oy B b BB e D b SUEE o fismion
wellaindividae1§ &hbwn o thiehashesitcabae sul furic acids,

gel atin, acacia gum 15 sodium al gi nate,

pol yvi nyl pyrrol i done, and/or polyvinyl alcohol, and
then tableted or




encapsul ated for conveni ent adm ni stration. Such

capsules or tablets may contain a controlled-rel ease
woaommdiatizon as nay be provided in a dispersi ORCDMUS2003/026347

active conmpound in hydroxypropyl net hyl cell ul ose.

Fornmul ati ons for parenteral adm nistration may be in

t he Thé amdpoua Grensy28)5Zporandnod aethahisdtioylimirs)-ermétkylhept-

i njection solutions or suspensions. These 20 sol utjons
5-canig asiskhyireshiprideragy brprppaserhinaagcordansesyish the gepalpsheme

ul es having one or nore of the carriers or

smﬁﬁ}ﬂﬁﬁﬁs menti oned for use in the formul ations for

5 oral admnistration. The crystalline Form B may be
di ssolved in water, polyethylene glycol, propylene
gl ycol, ethanol, coPfngiqSynbesinh oi |, peanut oil,
sesane oil, benzyl alcohol, sodiumchloride, and/or

vari ous buffers. Qther adjuvants and nodes of

adm pistration ar wel | and ws del yCgbwn in the
pha eut%r%ZOOM-@TS&lZMoms
PCEAUS2003/ 026347 X Pphous form of

(ZS, 5Z) - 2- am no- 7- ( et hani m doyl am no) - 2- net hyl hept -
5-enoic acid hydrochloride may be prepared in
accordance with the genequjschene shown el ow. 5

Generic SYP®Resis Schene a-d, CH2OH e | C H2 O~~0 ~/
OTBS OTBS TBSO HO.TfO h f/9 O O'"N N N N ONN

HOfHO O H2 Ph€oN O Qi j—k—OHN
0 / Q O>—»N
N YN
2;/)\ O\N/>\ O\N/)\

HCl o
HoN,
o
O '
J-K
/
HN
HOl | P

N
2\;‘/)\ HN

10
a) KOH b) Mel ¢) TBSC1 d) DIBAL ¢) MsCl1 f) 3-methyl-1,2,4-oxadiazolin-5-one
potassium salt g AcOH h) Tf,0 i) KHMDS / (28,4S)-3-benzoyl-2-t-butyl-4-methyl-1,3-
oxazolidin-5-one j) Lindlar's catalyst k) 6 N HC1

15
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N ON-HCO HN 10 a) KOH b) Mel c¢) TBSC d) DI BAL e)
MsCl f) 3-nethyl-1, 2, 4-oxadi azoli n-5-one potassi um
weoeabd4/0g341AcCH h) Tf20 i) KHVDS / PCT/US2003/026347
(2S, 4S) - 3-benzoyl - 2-t-butyl -4-net hyl -1, 3-
Exaxgiol i Brepation of {29,52)ek-amimo-2-anethys7-[(@)inginpethigl)amimo]-5-
heé&g\égﬁé%) i‘lﬁhjﬁﬁﬁ%ﬁloPﬁT/ US2003/ 026347 Exanple 1
(2S,527)-2-ami no-2-net hyl - 7-[ (1-i m noet hyl ) am no] - 5-
hept enoi ¢ acid, dijgydrgehl oride: NI_HCI Dl NH2 HCG - OH

HN O 5
(2S, 52Z) - 2- am no- 2- rretH/ngI -7-[ (LA noet hyl ) am no] - 5- hep
tenoi c acid, dihydrochl ode C 10 EX-1A)

(Z) 5-t-butyl di rrethylsilyl oxy- 2- penten-|-ol (EX-1A)

e i Tt el cl

Chiinica Acta 662 19 15 N=C O~ O

EX-1B) To a sol ution of EX-lA(720 ng, 3.3 mol) in

CH2C12 (25 L) was gﬁa‘g Et 3N (525}@, 5.3 mmol ) and
nmet hanesul fonyl chl o 90 nmol ). The

reaction 20 m xture was stlrred/f‘or 15 min at 0OC then
at roomtenperature for 16 h. Additional CH2Cl2 was

E)@-‘i%?g Ez) §leutyl&mleugﬁsi@rs&9@c}§@@en\ad-bh (BREHOBwabpidpared from
an rie ie
5,5-dihydro-2-pyrone (Aldrich) by the method of Harold, Mohr and Tamm Helvetica

Chimica Acta 66,2, 1983 744-754.

N/(N\_/\/O S,)ﬁ

O

EX-1B) To a solution of EX-1A (720 mg, 3.3 mmol) in CH,Cl, (25 mL) was added EtsN
(525 mg, 5.3 mmol) and methanesulfonyl chloride (561 mg, 4.90 mmol). The reaction
mixture was stirred for 15 min at 0°C then at room temperature for 16 h. Additional
CH,Cl, was added, the solution was extracted with NaHCO3, brine and dried to yield 790
mg of a yellow oil. The oil was dissolved in DMF (20 mL) , and (513 mg, 3.7 mmol)
was added. The resulting solution was stirred at 50°C for 16 h. The solvent was
removed in vacuo and the residue partitioned between EtOAc and brine. The organic
layer was dried (Na2SO4) and concentrated to yield an oil which was purified by flash
column chromatography on silica gel eluting with ether:hexane (1:1) to give 780 mg g
(79%) of the desired protected Z-allylic cyclic amidine product as a clear oil, that
contained only the desired Z-isomer by 'HNMR.

11
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ng of a yellowoil. The oil was dissolved in DMF (20

m.) , and (513 ng, 3.7 mmpl) was added. The resulting
weabutoienzwas stirred at 50C for 16 h. The sol pemuSmms/026347

renmoved in vacuo and the residue partitioned between

Et OAc and brine. The organic 25 |l ayer was dried

(Na2SO4) and concent fited to yield an oil which was

purified by flash c phy on silica ge

eluting with ether:hexane (1:1) to give 780 ng ¢

(79% of the desired protected Z-allylic cyclic

am di ne product as a clear oil, that contained only

the desired Z-isonmer by 1HNVR 30 11 WO 2004/018412
EXQT) US2008i00 26 JX-1BN106- Mg, 0G4 mmobXn rGpixturs oif @cétisracist (1 mL),

-1B (100 0.,34 |) in.a mxture of aceti cid
THE Gyt SRS G LTS ey Y FoRes eger iR b dogfos.  The
resuft IR JoRIRE! Rhd! EEndeRiratd® il Pihd - to HRCoil WHI@SWhé dRGolved in EtOAc.
sol ution was concentrated in vacuo to an oil which was

Theli agativ dalyer rwast @ashed Twigh oatyeatidc Nablfids, Weisd v@BER0)wfittered and
eV i e £ 5 g SR T 4501 PRoRLC s e coloressofl.

al cohol product as a clear colorless oil. N=~ pN -

Orf O 10 EX-1D) To a CH2C12 (3 nlL) solution of EX-1C
(80 ng, 0.43 mmol ) was added Et3N (44 ng) and triflic
anhydri de (146 ng, ON Nm’ml) at 0 C, the m xture was
stirred for 1.5 h. Phe"sokutienwddfconcentrated in
vacuo. and To the resq%ting yellow slurry was added a
CH2C12 (1.5 nL) solution of EX-2D (0.15 g, 0.74 mmol ).
The crude material 15 was purified by flash colum
chromat ography on silica gel eluting w th EtQOAc: hexane

EX-1D)) Te 6 (ilafdz Gombay sqlution oSEXAE GOng.li4 mmaelhwes added EB3N
(41J En% %1%{1 8 icaan‘fll}l&'?ée &4% mgc,) 0.59 rgn;ol) at 0 °C, the mixture was stirred for
1.5 h. The solution was concentrated in vacuo. and To the resulting yellow slurry was

added a CH,Cl, (1.5 mL) solution of EX-2D (0.15 g, 0.74 mmol). The crude material

was purified by flash column chromatography on silica gel eluting with EtOAc:hexane
(1:1) to give 62 mg (44%) of the desired triflate product as a clear oil.

oA ®4N73<
NXN‘\:/‘?SJ

EX-1E) To a THF (10 mL) solution of (2S,4S)-3-benzoyl-2-t-butyl-4-methyl-1,3-
oxazolidin-5-one (Ref)) (532 mg, 2.04 mmol) at -780C was added KHMDS (4.48 mL,
2.2 mmol, 0.5 M in THF). The resulting orange colored solution was stirred for 15 min.
followed by the addition of EX-1D (580 mg, 1.8 mmol). The resulting solution was
allowed to warm to room temperature followed by the addition of KHSO4 (10%, 1.5 mL)

12
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NNO O 20 EX-1E) To a THE (10 nL) solution of
(2S,4S) - 3-benzoyl - 2-t-butyl -4-nmet hyl -1, 3-
woxem®is«de n- 5-one (Ref.) (532 ngy, 2.04 mmol) aPCT/TI82083/026347
was added KHVDS (4.48 nL, 2.2 mol, 0.5 Min THF).
brihk end &QACI ﬁ@leocrrgmge layot waedemoited, idviedwad con¢antrettdfinvacuo to

vied fhingy of e ol e S5 PiPrfhcv o PR ighaRy High column

hil%@lér%p (J/((?{Téﬁleifggéﬁt v%@?%(%)ﬁ'/@%%%ﬁ*ﬁ)@@%%'l@@ R (18%) of

th&@SEirbiBRARPRIAZGAdICt aba cleer ddhd Et OAc. The organi c | ayer
was separated, dried and concentrated in vacuo to
yield 960 ng of a yellow oil. The crude material was
purified by flash colum chromatography on silica gel
eluting with Et CAc: hexane (1:1) to give 138 ng (18%
of the desired al kyl ated product as a clear oil. 5
HCI NH NH2 HCI OH HN 10 EX-1) To a nethanol (10 ni)
solution of EX-1E (138 ng, 0.32 nmol) was added
Li ndl ar catal yst (60 qg). The sf\tgjirreqcﬁl urry was

refluxed for 2 hour hen co room
tenperature. The cataljst wa ved by filtration
t hrough celite, and the fN rateovvas stripped to give
the desired deprotected am di ne product as a pale
yellow oil. A 15 solution of the yeIIowoiI in HC
EXA) 60 HolafBP (f0ohiL B HubRor EXA mg] 08258/ vas added
|n vacuo, he resutln am was

Lifdled éat:ﬁybtt(%@ ever SrHiephm sl-l-lEi'i:}Cwae Irelﬁlumg fwr Rhhoars3@hen cooled to
m nut e gradi ent of 0-40% CH3 gO(O 25% acetic aci

).
ropp Aeppanyre. chif eatHyHgvasremeTad tichidrabondiraesh eqlide, and tHe sitrate
(0] r.at v
R 18 Asfe T ieTaatune e 3Rl R . A
soBdiofigf (tROYOlloeF oilie HIOI @b i10 ﬁIL) was refluxed for 1.75 hours The solvent
(2S,52) - 2-am no-2-net hyl -7 %o i m noet h I)amno]5h
waseigBIoFedh ¢ dacuqy; ag dfhéclﬁ%mgd 2} Sehs qpur wé Ryarevgisepypse PHpLC

BN g i b IRER i, bR 0 s
codtdining3 pEdaluctmwezdd)combifed and concentrated to a foam. The product was
dissolved in 1 N HCI and the solvent removed in vacuo (2x) to give 34 mg (20%) of the
desired (28,5Z)-2-amino-2-methyl-7-[(1-iminoethyl)amino]-5-heptenoic acid,
dihydrochloride product. MS calcd. for C;oH;oN3O,: m/z = 214 [M+H]+, found: 214.
(100 %) "H NMR (D,0) & 1.40 (s, 3H), 1.5-2.0 (m, 4H) 1.90 (s, 3H), 3.55 (m, 2H) 5.15-
5.25 (m, vinyl, 1H), 5.30-5.45 (m, vinyl, 1H).

Table I: Analysis
Material Name: (28,5Z)-2-amino-7-(ethanimidoylamino)-2-methylhept-5-enoic
acid (HCI salt . hydrate)

Appearance colorless to off-colorless glass / gum

Identity by LC-MS conforms to (2S,57)-2-amino-7-(ethanimidoylamino)-
2-methylhept-5-enoic acid by mass 214 (electrospray+)

13




5.25 (m vinyl, 1H), 5.30-5.45 (m vinyl, 1H).
I: Analysis 25 Material Nane:
WO028)4528412- ani no- 7- (et hani m doyl am no) - 2- met hy PORIS2(3/026347

Tabl e

noi ¢

acid (HO salt.

hydr at e) Appearance colorless to

of f-col orless glass
As§a‘9b§@$} BB (b3-1gwr) no- 7-
- met hyl hept 5-'enoi ¢
13 WD 2004/ 018412 PC

co-el uting overreduc

Imwgmw&bfﬁ PSPWY% 3

I mpurities by LG M
(et hani m doyl am no) -

hydrochl oride H2
SirpB¥der Hopyrityat i o of
etectabl e conforms
(by WV) >99.9 % chir
chem cal purity of (
LC (by W) (ethanim
acid 1.73 %overred
(et hani m doyl am no) -
hydr ochl ori de Singl e
detected conforns to

q

~

dentity by Chiral LC (by UV)

Assay by Chiral LC (by UV)

Single other Impurity by Chiral
LC

identity by "H-NMR (D,0)

Purity by "H-NMR (D,0)

Impurity by "H-NMR (D,0)

/>99ur- dbatuinst op-dytingHWRedocel &S)R2-amino-
-1 &ftﬁkﬁsﬂhiﬂbﬁl@ﬂ1mmﬁl)ethylheptanom acid

& gass 214 (el ectrospray+)
T/ US2003/ 026347

>99 % - contains
LC-MS (by
&Sz)‘ée ?%?ct j:‘? "m'g)}amd .
Sjmdinhepiancic acid
01‘1 e
2 nethylheptan0|c acid
ingle otfer Inpurity OC QHZ
M5 chan i nt al s)l~none\¢
to siy@ndartdent by S OH
al purWty (S-isoner) 94.62 %

2S, 5Z¥@- am no- 7- Assay by Chi
doyl ami no) - 2- met hyl hept - 5- enoi
uced (2S)-2-am no-7

2- met hyl hept anoi ¢ aci CFHCI

ot her Inpurity by Chiral LC none
@W@I&erl\és@hal(@ ingepyals) ani no- 7-

al

none detectable
conforms to standard

>99.9 % chiral purity (S-isomer)
94.62 % chemical purity of (2S,5Z)-2-amino-7-
(ethanimidoylamino)-2-methylhept-5-enoic acid
1.73 % overreduced (2S)-2-amino-7-
(ethanimidoylamino)-2-methylheptanoic acid
hydrochloride

none detected

conforms to structure of (25,5Z)-2-amino-7-
(ethanimidoylamino)-2-methylhept-5-enoic acid

H
HN N —
ﬁ/\/_\%

98 % chemical purity of (2S,5Z)-2-amino-7-
(ethanimidoylamino)-2-methylhept-5-enoic acid

CO.H

H,

1 % of overreduced species (2S)-2-amino-7-
(ethanimidoylamino)-2-methylheptanoic acid
hydrochloride

NH,

H .
HN N\/\/\/‘<
%‘/ CO,H

1 % of bond-migrated species

\\\\
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(et hani m doyl am no) -
identity by 1H NWVR (
wohewoagd1i2purity of (
(et hani m doyl ami no) -

2-met hyl hept-5-enoic acid H

D20) HN\ / N _ Co2H ~I NHZ 98 %
2S, 5Z) - 2- am no- 7- PCT/US2003/026347
2-net hyl hept-5-enoic acid Purity

by 1H NVR (D20) 1 %

f overreduceg species

(2S) - 2- ami no-7- (et hiani m doy|H¥kd nd) 2« CReibi c

acid Inpurity by 1H
CO2H 1 % of bond-m
PCT/ US2003/ 026347 H
(limt of quantitati
Pb <1 ng/kg Pd < 2
Fe 18.7 ng/ kg cal c.

26.03 found C 34.97

ReEdeataiaa(%wnva) ysi s HE

to be hygroscopic -

M&aR Mgt time of a
PCT/ US2003/ 026347 E

crystal formof (2S,

Elemental Analysis

- NVR (D20) Hydrochl ori de A HN N
gr at ed species 14 WO 2004/ d1k412
HN N COZH IN HZ not detected

on is 50ppn) Residual TFA (%W w)

BortfogH Ry SFRLER iy SpfprP

H 7.41 N 12.33 d: 24.07 -> 2.5

b x lpeg/ksot e: Material appears
ePérehmgkg anal ysis reflects water
il ysi$.Mg/ks WO 2004/ 018412
XBaTp| 18.72 mg/lgg epar ati on of the

6Z) - 2-am no- 7-

cale. C:35.28 H:7.55 N:12.34 Cl:26.03
found C:34.97 H:7.41 N:12.33 CI:24.07 ->2.5
HCI12 H,0

(Note: Material appears to be hygroscopic — elemental
analysis reflects water content at time of analysis.)
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(et hani m doyl am no) - 2- net hyl hept-5-enoic acid 5
Crystallization Anorphate

WO028)4528412- ani no- 7- (et hani m doyl am no) - 2- met hy PORIS2(3/026347
noic acid, 10 with excess hydrochloride, is freely
soluble in water, nethanol and ethanol, and soluble in
i sopropanol and various solvents containing water such
as 10% water in THF, water saturated ethyl acetate,

oL S irielics o pcs e L,
(etﬁ?%%'g“?w ?{n&?i'r‘;‘oﬁ%’? %'hfer? t'tssrﬁéelﬂ)?ic:‘)yéisoI vents tested:
acetone, MEK, nethyl isobutyl ketone, THF, ethyl
Cr@@i@%ﬁon chloroform nethylene 15 chloride, hexanes,
ne, di-isopropyl ether, acetonitrile and
t ol uene. About 460 ng of
(2S, 5Z) - 2-am no- 7- (et hani m doyl am no) - 2- net hyl hept - 5- e

noic acid was dissolved in 10 nL of HPLC rgé:le wat er .

Arbémarphatel RR4H0-2-sinex ¢ fbremidoglappn)rpameliydhoplarpnote acid,
with Q&L hg&?éﬂwga{; 'i‘seiéré’éﬂ{ 261{118’1% i QRfl): Hﬁ?tha%l YA E@%h S Carfd¥olible
was use (0) |trate e solution ™o
in is@Popatot Zndviirions fol¢ et asritainthoywasisach) a1 006 twaydriin ATHS water

noic acid 20 to pH 10.7. A chloride selective.
satwatedethydi acetateyi 1@835 wates i #hefopairilpand taghes alpohels sath Baes The

T T T e
acehir] WHIIS nedthylieoblutyd &2@nelr TR estoll hektatd,adblieroform, methylene

i ndi cated chloride was reduced to 0.25 equival ents,
chigrifle heygnss. cylvehetaaptdivifarronyh ethon gogiontle And Ialee ve

el egtroder E G . .
e C e e

acill &ad ldissolveersLy Al oI tagé ivater.analbgdits IRA400 oaaxyhange
wei ght percent. Elenent Theory 0 HC Theoré‘3 0.25 HC

resivethsthed beprieqivieried Bymcthe plarideiozmdq tpghylpoxige formowgsgised to

SRS G5 A7 BB AR e i

to §1110,7. A chloride selective electrode indicated chloride was reduced to 200 ppm.
(2S,57) - 2-am no-7- (et hani m d&él ai ni no) - 2- net hy| hept - 5-
Thisrselugion viag filigreddhrogsh ¢ Millinerow per LS embsge angifhe solution was

lyo?){lﬁlgg(?.l ]%l’em-le-rliltﬁi cytﬁtl}?sgs ofth€ hgéyetﬂeh gélY@‘I%Ble II, indicated chloride was

reduced to 0.25 equivalents, which was consistent with the 200 ppm ion selective

X

electrode reading.
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and water saturated ethyl acetate to obtain

concentrated solutions. The antisolvents |listed above
woenw/oasael to force the salt from sol ution. Li§aras2003/026347

liquid phase outs, enulsions and glassy precipitates

were obtained in all cases. Vapor diffusion cells were

al so set up 10 with a feM/s%ébins as well, producing

excl usi vely emul si on phasga . A sanpl e of
El‘@%gﬁﬁfjﬂfag&%qgsﬁ@ the c%h?bu@l}i'@lpﬁi%ﬂkﬁsdvs ﬂl‘e&%@lw’é?g@t percent.
yophi ed and a Iome to stand four to

wedlemém g Theory MHO. | Théosy 6261 E bh@amecb(duphcate)

sppiReoysTy shange.| Pol agj gged |1 ght m sx.opCopg6 Was
us Q%ﬁ&ﬁi'OM/tg CrySIaII%%@IIOH Was 0CELRE 7§ 16F.
| g, *—@*ngﬁf" 55 Al et AT 1074 il

crlydHlenine e Soﬁe of the n’ﬁtgg’rl al S qud %88qppdq in
a nunber of crystallization experinents, with various

sol e crystalli.ne terigl f

B R R e R e R e SN NI
endlf 'a&d ‘%ﬁ's QissOv 8 RERAERE, 'Vgﬁous\’fﬁﬁ/yalédhbtsl SHIFLw#&BY acetonitrile-water

crystallization occurred and then only very sl oW y.
ancDNylEt sdterafed ethyk actate o ob@meoemmwédowoml g m@dolvents listed

ight mcro f oy .evi d nce 0
ab%m?rapsq#&ﬁ?mgﬁ@ B tioapO W%bgilﬂ‘r“ 3 }%ﬁo ﬁ% ol erhlfions
I eashcdint

o g G o e e e and "
withacewafstehous Wbﬁ,quodutgl@]wlusﬁveﬁnzem&ismﬁ@haw quts.opti c

gcss ener gl gr}%ﬁgﬁg§%%gﬁégk%éxgggaﬁyﬁﬁﬁﬁﬁé@NqBH”ﬁfmd
all«%@lgﬁ %%%@Yoﬁq% hptoesn)?%&s ) ﬂftl%@l%f)@l YBis SRPI RS HORY

DS or t stage polarized light mcroscopy. The
spaitireotsly changé.t Polhrizdudight yrscmlscsopywas hs¢dio sibwdbitergsthllization

oi |y phas i.,ch. coul d not | et el
W OERHGIRE %qu delid e w&meaﬁé’ @Fmg %é?og?fs%ﬁn‘k%ve&dld
crygﬁﬂ"lﬁlrea&*t gﬁl‘rl%f; cthﬁtrca sﬁlfgfetr ;Sro'nﬁ%m A af?%l&;%afehgmvﬁs fdeti S seeds in a
nusibed mﬁmmZayion kxpdmnmm withetadrionasolvaits torbbieth morelsgystalline

[ 2004 412 P
mafg%}naé Igrgmeéggf%sl‘gt ammo 7- ethaggm/dgy gm%no)-Zgn-l;/etHSﬁl%géé %%gi% %Zld

hydrothIBhae. 2\7&231% %‘aﬁf Lﬁg@ﬁhﬁhﬁ&yb&%e@ kiR LHK Repliowt e

n0|c aci d ree HC1's. No sol vati on was “observe
Cridals pacsaciyiod mrma&nﬁﬁed by palbdizeddightimdcro$vepy fdrtevidsatd of

= 8.1623, b = : = 10. 5937, alpha = . 522,
pog@}%pmsn?:gThe,erst@g ta.nd og)gc@gyéopeﬁieé T & gliegf:%ngs]fen%%o one form.
[Qth R W bited a face of high bi fm d a face of
G, SR 9) B s by cahibited o s of i pisfigenge s g e
lovabirefringance anhi KOOA6 twith epticixes /éimel:gmglﬁémgh@fow birefringence
¢ (2S, 5Z) - 2- am no- 7- (et hani m doyl am no) - 2- net hyl hept - 5- e
ad§oi c

No evidence of solvation was noted by Scanning electron microscopy with energy

G0

dispersive spectroscopy SEM/EDS or hot stage polarized light microscopy. The eutectic
melt of the crystals; with the discolored oily phase which could not be completely
removed without also dissolving the crystals; was about 210 °C.

Several large crystals were isolated from a first sample for structural

determination. The stoichiometry of the unit cell was determined to be: two independent
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acid, (2.5 HO x 2.0 H2ZO was dissolved in 5.0 n H20
and anberlite OHresin was added to titrate to pH 7,
waommasueed with a pH el ectrode and nmeter. TheCT/US2003/026347
solution was filtered through a 5 mLS MIlipore
moldchlee bf @S¢ 2A)y2emhiniol Zahdnimidoglachig@f)2-mgthylhephé-enoic acid and
monghydrochl oride salt. The |yophilized material. wa :
threg HELa) N9 Seivaden Yarorsivedo The Seies gy argticlinic) 4nd the unit
Dted] A Y= Q. 13890 H2 Ppfsak Dy 55 vaedi v3 am, Yardi(d =
cel %5(??16?3’1% O%t%%(’ ('Hfzorm tZ’e esqui hydrochl ori de’.Cg Thi s
86.086 t Ticeabsplstevntigretion nfl 2 sonne dt(etlatimédoyddrhimne-8-rmeshylhept-5-

stir over nitght at_rogmtenperature to ensure
enoie,pqidl Jap 6onHAWALRLE [ Pbri um Seed crystals were then

add b _aand, Steidg L hHE: t-5-enoi

Oy SPQI TS br BT 2Rl (DA A PR B hettynepe enoe
aciad.sapOEaL 9d110) viae dssbbied it 58 my#iami mbeaiitesOHThen was

solution was _stirred at roomtenperatare for 4

. 8 . .
added dp §ratpriepHriy 3% measufed With gipHeeletpds gnd peter alihg folution was

i dos fo1]
w4 e ESREI(RL B R clagas ypeue
mohbaychlc{de\whit.t The BlopHilizbd matdrial Wes wippakye diascdded ing0 mL of
~ "seeding" a solution of (2S,57)-2-am no-7 20
isoprophem icontainjicthd $oyH:2 ifellayadduhe addifion ef HEH G150l 12 M) to
initiate. ' . . ' . '
o By oSG BB PGPSR and BpCRSEBL PR
sti@ifeﬁﬁ%lﬂta't dm #8Erateas bssubRpdakmaton ABdaguiibriubd. | $wed erystals
USA 60077. Two sim|ar experinments were conducted. A
wefestethadiigd éabont 041ingg)and s@fm(@qugzl}ed. Crystallization was noted to
2-al.pi no- 7- (et hani m dovl,.am - - e
v i S ARG LR b BB B Rlfon was

stifQNAHdh AnhRPatiife fof APhOEBNThe asstald@ydry 0pllictddAgdfiltration,
material in the previous experinment. Th

. e » -
wablyedrvitthe smaltieolvmeed iropeapanel andyaemim ddpdiair40C oyerright to yield
st S seeded. and.stirred at ambient tenperature.

86%%?@%9?%@%{9?8%‘“9\3&%%er ved. In the next
ex P ilBRtappleBialid tRit ‘oS alolufidn WA E2S167 )3 aadnow7t h
concentrat ed sodi um hydroxide to about pH 3 and

(ctbainisdylagom)-Lmptylicpi-fenpicagidonayiaiag prinakease Wgleatipr under

neldsSortbed Bin il R §RR g B B0 mEE R Pt oot
SedtfeP 4SR0Sk 0148 Hitnoi XMW bE0A. - Characterization of
(2S, 5Z) -"2- am no- 7- (et hani m doyl am no) - 2-

net Aytosépilarsxpedinents wete @mdyetad.| A frev andredrmalligeamspt (25,57)-

. 2-.am_no-7-.(et hani m | ai ni - 2- et - 5- '
e T R D S e S b
appRoRORaP B st chbh@n&hish A ikddrBpbr & the Syophilizbe nkdiRl in the
—of one mcroneter. The agglonmerated particles were

prevpdveespdriniant. Ehehydroehlondragopsengragipn svas not adjusted. This system

was seeded and stirred at ambient temperature. No crystallization was observed. In the

next experiment the pH of the solution was adjusted with concentrated sodium hydroxide
to about pH 3 and seeded. Some crystalline product was obtained, but the yield was only
about 30 to 40%. Addition of ether increased the yield to near 90%.
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am no- 7- (et hani m doyl am no) - 2- net hyl hept - 5- enoi ¢ aci d

1.5 HO by physical nethodol ogy provided a very tight
woanwuggpandence with theory for a 1.5 HO sal t PGIUS2006/026347

solvation, see Table IIl. Coulonetric Karl Fi scher

Exa

metE‘rlﬁ%@‘f-eﬁ’Mg LefdeCl sta{llﬁﬁe.a RERsSurenments.
enent af

analysis results of
2- am na: 7-(et.ha i
acia[g]e S‘%“’S 2[—?@111113? '(%E el egillgﬂﬁmgﬂr‘rz‘cnngétgtiPL gﬁﬁg%a c))/lg :381 dSlSS Hel

was cRRRihe H@giogdﬁze@ ﬁl'gﬁﬁﬁiorosc&byemﬂl”the Msatailite sizé shaplon dlzt @ler of
T 1 eory 1

Carbon 44.56 | 44.57.44.82 &ﬂg,
one ﬁu&WnEtGQBTHe gaglompratedparticies, wege sphesuligiy- FHerggnta SISk 2-

19,61,/ .19. 68 19.
mnec»zg@aam@waqﬁmne??&%%ﬂ%?ﬁ%%ﬁog%&%%w@fﬂ%s%
heRid&t £ ngﬁ@édilrelpcﬁldbﬁée witutidoryefor adts HEI salt with no
|n I Cés nd a 1.508, ErOX|nateI 20 1.59, g
solviltlﬁf)%ee BatheJht Cv@ouptnaﬂ(@‘ Bischs avaey analypis Squndddp baater, 0.09
ng. di spersion pof the tic.axes were apparent in
equlth n‘isnﬁr fagragﬁr@ge ?f%lggasu%l?e%er ential scanning
calorinetry (DSC) found a single nelt at 224 C and a
heat of fusion of 147 | qybgSpram 1. (See Fig. 2).

Fi 3 shows & - - -5-enoic acid
Etegieli s B R 2 ﬂgg;ﬂa"% i oS eneie
acid 1.5HCI Referrln]% theclcula}fd
x- r ay_pNieagied by compust n@mﬂM ©
st r ud Eleneenty e Measuredy(uplioated pondBeoy Ik hHClat t orn of
2- ami| warbon( etlhani Masyl 4hdho) - 2{ et hyl A&82-5- enoi ¢
aci d hy'érd@@h agr ee ~ery7oell, with all owanice for the
tenp N Ejée% di TTe[£hER] 5. dfe simgle crystag data was

190 L

col | Tu at—T126 ét}( dTEg po\i\ue[rrdxhr'aylggga at 30

SS | a Wl r\lf\r\

anbi e 8S aS—ODSer Vet 0y

therm)graw mstrlc anal ysis (TGA) to the initiation of
melt (see Fig 5). Aloss of 0.47% was noted durln

mel Rolatrgzebmgﬁmlcrmwpoﬂ@@ﬂzo-@mmoﬁdﬁﬂ@%

The crystalline

me@yl@nﬁ) erpi¢ a¢if dm BEY g)ﬂng ﬁ;ﬁ:&;}w@qql&eﬁ Perd 6150§ % ﬁ%r?rgmmately

1.5 &Cyl 1q6018, gnega’uve optic sign and 2V near 37 degrees. Strong dispersion of the

Table |11

optic axes were apparent in the interference figures.

Differential scanning calorimetry (DSC) found a single melt at 224 °C and a heat
of fusion of 147 joules gram (See Fig. 2).

Fig. 3 shows the powder x-ray pattern of 2-amino-7-(ethanimidoylamino)-2-
methylhept-5-enoic acid 1.5 HCL

Referring to Fig. 4, the calculated x-ray powder pattern from the single crystal
structure overlayed with the powder x-ray pattern of 2-amino-7-(ethanimidoylamino)-2-
methylhept-5-enoic acid 1.5 HCI agree very well, with allowance for the temperature
difference. The single crystal data was collected at 120 °K and the powder x-ray data at
ambient.

No mass loss was observed by thermogravimetric analysis (TGA) to the initiation

of melt (see Fig 5). A loss of 0.47% was noted during melting by TGA.
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35

|7 H-NMR;HR-MS, CHN.

HC is nonhygroscopic at and below 70% rel ati ve
hum dity. ©Misture sorption of 2-
warmagigst et hani m doyl am no) - 2- et hyl hept - 5- enBCT/UAR108/026347
1.5 HC1 at 25 C, by DVS 5 npi sture bal ance, showed a
noi sture gain of 0.91 %at 70% relative humdity

(R the cry#hllin8 0%niinbl 7-(ckiRniaid eyl @ mo)-2-htthyhept- end0 %eid 1.5
R H the gain was 76.8% The instrunent_ cycled back

HGcl o Hophygrescapioes and helam KD‘Varﬁiatwémgu%Y eMpalutespgien of 2-

e e Y
o B R R R P RSBl T SR 25 ey pvs
mof$ire bilhcdd MANLe mBisture ﬁn%‘f!b@tl% z|1t|7‘0% ﬁdlaﬁﬁfehﬁldndny (RH) At
I ncreased. The easily observed optical 10 erties

80%\R.HI e gaiygeast Te?dS%hatd #O0¥nRAG dhe grig Mps 7 é489/¢ -oflp§ Instrument

oSS a8 S8 i AR et
pol%.ﬂﬁéeﬁl dhbgids §c%b&1 e ‘i'he Qﬁhﬁle fvsfa@ i@ ydMBneait&trdmdval from the

bal ance. This salt form 1. as_no solvation.
motshlot balanee] butTthe gaistaklite (s%: h@b ingreasadl. Dehecrapily efrserved optical

Hyst e es] cle . 00. 13 0.
ol BB Dby PP e B8 o8 R R
of @m%%nﬁi@ 18d Qeuedcbdtthd 3 alhzeQi & . 251301V sH@viBe detailed
67.59 49.10 85.0 46.91 76.82°76.82 30 Wite
datefipst the DV@moddting balRes f‘;“hw sawm,)rmﬂ $HCl bpmne-sgvgiongs
Wiite crystalline solid M 229.33 r HNWR HR M5, CHN

>99.0 Table IV
Target RH (%) Sorption Desorption Hysteresis

Cycle 1 0.0 0.00 13.02
10.0 0.10
20.0 0.16 18.93 18.77
30.0 0.21
40.0 0.26 22.72 22.46
50.0 0.28
60.0 0.27 33.44 33.16
70.0 0.91
80.0 18.48 67.59 49.10
85.0 46.91
90.0 76.82 76.82

White crystalline solid

MP 253

White crystalline solid
MP 229.33

2000 e ST

20



10

15

20

25

30

20 WD 2004/ 018412 PCT/ US2003/ 026347 Cains Wat is
clained is: 5 1. A crystal form of

wa-2e0neH7 - (et hani m doyl am no) - 2- met hyl hept - 5- BADIUS2003/026347

acid. 2. A crystal formof

Clagm@m no- 7- (et hani m doyl am no) - 2- net hyl hept - 5- enoi ¢

acid characterized by at | east one physical

measurenent selected fromthe 10 group consisting of.

xfirs%}/ahgge{\%w diffraction pattern as shown in Fig. 3,
man spectrumas shown in Fig. 6, nelting point of

224 C and a heat of fusion of 147 joules graml. 3. A

conpound of forrmula (1) NH NH2 1.5 . OH H O .
beihg A crystal form of -a%nino-7—(ethanimido'gllgammo)-z-me'ﬁl};lll?ept-S—enom

(2S,52) - 20-. m no- 2- met hyl - 7-[ (1-i m noet hyl ) am no] - 5- hep
tenoi c %&'d, 1.5 hydrochl oride or a physiologically
functional derivative thereof. 20 4. A pharnaceuti cal

COMpPOSi t WQRySATBh 8 PGniib- 2 EtREdi o yRIRinG}-2 MhethyBepdS)enoic
2-am no- ééiﬁ'ﬁﬁ%é{été%%'e{d(b]y' ; 805k Y il inQkure mRRINeRRRH From the
phar raceErR AP, Lapy b Afhabliodhom s shown o Fis 3.
the pr opﬁqﬁr‘é‘ﬁ% CHAm 3565 Wﬁmﬁ]@f 2 pcoé?t%ggngig?f‘%%a heat of
in a 25 HiswRAl 144 J@HESE 2R human, for which an
inhibitor of nitric oxide synthase is indicated,
whi 3h coApongpesnddfiforinsta@ i on of a therapeutically
effective anount of N conpoung,Hgs q.!gqj red in claim 1.

n idc

6. The method of claym5 wh i ni cal
condition is sel ect‘%ﬁ from group consi sting
of . pain, including so eni co(ei ther nociceptive or

neur opat hic), both acute and chronic; opiate tol erance
in patients needing prot radt ed opi at e anal gesi cs;

benzodi azepi | erance, | et S Loak A
b odl aznk (5 SBLERARGE: WAkt RO RidoBihleminol.S-heptenoie
ni cot i nea@adl.eayiiroghlddide or a physiologically functional derivative thereof.

4. A pharmaceutical composition comprising an effective amount of (25,52)-
2-amino-2-methyl-7-[(1-iminoethyl)amino]-5-heptenoic acid, 1.5

hydrochloride, together with a pharmaceutically acceptable carrier.

5. A method for the prophylaxis or treatment of a clinical condition in a
mammal, such as a human, for which an inhibitor of nitric oxide synthase
is indicated, which comprises administration of a therapeutically effective

amount of a compound as claimed in claim 1.

6. The method of claim 5 wherein said clinical condition is selected from the
group consisting of: pain, including somatogenic (either nociceptive or
neuropathic), both acute and chronic; opiate tolerance in patients needing
protracted opiate analgesics; benzodiazepine tolerance in patients taking

benzodiazepines; addictive behaviors, including nicotine and eating
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WD 2004/ 018412 PCT/ US2003/ 026347 di sorders; systemc
hypot ensi on associated with septic or toxic shock; an

wooeu4ansaondi tion ; systenic | upus eryt hemat osPETUSkEN26347

gl onerul onephritis; restenosis; inflamatory sequel ae
of viral dlédi*iﬁﬁﬁtsiy@tﬁﬁmc hypoténsion asq@nraaddamyh sbptklb foe gsxic shock; an

syndrone ( ARDS oxi dant -i nduced _| un
c)c;rrpl i calcglanO%cbgm; SEERiGIUpHS pth em?g‘?shi@i%g’achem a;
S g Sl 30165, 1R ARSI P LORRBL LR Bhal infectons;

motilit na; psori I vit

pancr eat dchtesfeslﬂﬁhm QIgh@sstslyﬁdI@ﬁ&t(A@Dﬂ)S silﬂmmathndmoeé dltng injury;
resulting frominfections; stic fibrosis; treatnent

to a dysfompdichigons assqcmﬁﬂn\élﬂg @ﬁﬁapﬁdé%ﬁﬁaous
s T T e

a compou Aiom® e nanu ture of

a medi caneqh. ﬂs@ﬁaélbegn@mﬁmfﬂaﬁe@eamc dirh 8 toRhd gasfromtestmal
clinical condition for which an inhibitor of nitr

oxi de sytrcheeselting fram uﬁ@s{tl@as cysiicglibrpsipsifesiaens o ﬁéxﬁfhﬁcﬁonal
crystalline (25 52
i oot H e RS afaRiaa o NBbY ik by and bronghits

conpri sing the steps of (a) Obtaining a
non-crystalline formof (25,52)-2-am no-2-nethyl-7- 20
[(1 i m' noet hyl ) am no] - 5- heptenoi c acid; (b) optionally

drochl oric
addi 19 NYgl 9FLQrb Aok SalILd b LB RS Fhodpilo e
reaches dhedichizbnt BEHHe pAipBPlagis o l’creétﬁ)en@ pf 4 clivéibd] ¥ondition for
adj usting hydrochloric acid concentration with an 25

appr opr i whizhhadehibiter ¢f nitre ogiEs, Sma%-léiﬁdﬂf@-tezl-
met hyl - 7-[ (1- i m noet hyl)am no] - 5-hept enoi c aci d
reaches 1.5 HCO equivalents; or (d) optionally

rengvi ngAé}Hé’thQ& BehaRiaberys@UiHeqD5,99)-2 faaithé-DanétB{A BH) - 2-
am no- 2- met hyl - 7-[ (1- rm"noet hyl ) am no] - 5- hept enoi ¢

aci d andinsi@oeitigl)arginh}-8 ﬂmp,unmw peidabp @ymhlonflﬁ gomprising the

(2S,57) - 2- am no- 2- net hyl -
[(I-im n¥ 81?%‘8/{) am noj - 5- hept enoic acid reaches 1.5

hydrochl gfi deQptaining a non-crystalline form of (25,5Z)-2-amino-2-methyl-7-
[(1-iminoethyl)amino]-5-heptenoic acid;

(b) optionally adding hydrochloric acid until the (25,5Z)-2-amino-2-
methyl-7-[(1-iminoethyl)amino]-5-heptenoic acid reaches 1.5 HCI
equivalents; or

(c) optionally adjusting hydrochloric acid concentration with an
appropriate base until the (25,5Z)-2-amino-2- methyl-7-[(1-
iminoethyl)amino]-5-heptenoic acid reaches 1.5 HCI equivalents;
or

(d)  optionally removing any other salt counterion from the (25,52)-2-
amino-2-methyl-7-[(1-iminoethyl)amino]-5-heptenoic acid and
adding hydrochloric acid until the (25,5Z)-2-amino-2-methyl-7-
[(1-iminoethyl)amino]-5-heptenoic acid reaches 1.5 hydrochloride

equivalents;
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equi val ents; 22 WO 2004/ 018412 PCT/ US2003/ 026347 (e)
optionally seeding the (25,52)-2-amno-2-nethyl-7-[(1

womwmesfy| ) ani no] - 5-heptenoi c acid, 1.5 hydroetrwseme/ 026347
obtained wth crystalline

(2S, 52) - e)ami optidhaliytsteding/the (25,52)-2-amino-2-methyl-7- (1-

i m noet hyl ) am_ no ept enqi.c acid, ro

and 5 (f) opt F%H’QP&‘}'B ﬂ-g-lgpge&}m?e?ﬁ{d ?5%%1'00%{2’“ ¢ obfained
with crystalline (25,52)-2-amino-2-methyl-7-[(1-
iminoethyl)amino]-5-heptenoic acid, 1.5 hydrochloride; and

® optionally adding a solvent.
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