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FORM OF (2S,52)-2-AM NO 7- ( ETHANI M DOYLAM NO) - 2- METHYLHE

ACID. 5 Field of the Invention The present invention conprises a
novel compound useful in the treatnment of disease, and nore

particul arl salt of (2S,5Z)-2-am no-7-(ethanim doyl am i no) - 2-
met hyl hept - 35{"0Zzn("(g‘| Xﬁgm d hydrochl oride, and pharnaceut HELAp? %%f?&l tions
thereof, for the treatnent of- conditions involving an i nappropriate
expr ession of nitr |@mmmmonmmmlomS5m_g_Mmym of nitric '
oxide synthase. (FAFIANVIDCYIAMING)EMEAHYLIHON-&HNTIC LCID.

met hyl hept -5-enoic acid is described and clainmed in commonly assigned
U. S. serial nunber 09/953,049, filed Septenber 15, 2001, .which clains
priority t®ield SthePiewiigi onal serial nunber 60/232,683, filed

- Sept enber 15, 2000, both herein incorporated by reference

(2S, 5Z) - 2- am nolhp-presemh invEnvioR eRPEINGS B EYveb covenoly Usedst in iediseiinentai d i s

al so 15 de [ | n;u(iga 2562,

publ i shed %%édgﬁ%gdﬁ&%%%&ﬁﬂ@ta |aggg@ls 5%??3%31."66 of{llg}(?%r%&f] 2ElSSl gned
i nternati omthylbazférﬂnoup@ﬂ hrﬂaqchbnde P@?h@%@%?@mpmmmﬂwfmﬁer 15, -
2001 and i

| nventi on %&g%@(lﬁ U%I{%OR@%E}E ﬁéﬁ?ﬁ\%ﬁ?ﬁgg%%uwﬂdg%%}éﬁlgr oduced
by any ®he n@ﬁclblewefoah of iigicioxigé emikeseof2St5A2-eminprie(etimidoylaninge-synt hase
(NOB) . The oy BE1s081 Ala Aklathdin luttBEly colfBSni Bhithed G8MEGT o0 25 NO

\as i nitial |scovere In t e ear und that
vascul ar r@lllab@'aﬂﬁ?/aﬁ M&S@W@éﬁ y?loﬁhmhwhelalﬂ@ P@ep@mjﬁﬁt Proyisietek

presence of; \ég&(ﬁg romthe .
endot hellum then ca e§§3 g&ﬂ&{]ﬂleﬂ% ae-drb|eli)/&eﬂgIlﬁu'rrI ‘ﬁﬁg%?%é; tor (EDRF),
t hat medi atrdaensac@Syakainte-7r(cthapmidsdnning- Z%emmpkhmm aeid ibalsoNO t hat
i s genefat g N%ﬂ%dﬁlbﬁteiln%ﬁ&gi hc%ﬂ&?&uhl%% 02&2524:1 dbﬁﬁlfe&)ME}eﬂh 26!95 The
act|V|ty of vaso ator has been novvn or we over

years: |n viHisd pyhlicaic ofgommentyessigned infproationd pefentiapmdigation om knovvn

ni t r ovasodi AT r trate.
Nitric oxi E@ﬁgﬁ?ggz&%&gﬁ%%%%%%gb%t#‘?m Cm?&gte‘%& )ﬂef) egailguanyl ate
cycl ase (cGW), and thus stinmul ates cGW production. Wihen NOS is 30
i nhi bi t ed BCNRORRRYARIRVAIEON i ne (L- NMMA), cGWP formation is

conpletely pr eﬁfgﬂk&gde d\] 62) addi; LR 42 rfﬁi?cqpéag %%0&!&9&1 %9 Qn%n&g BF several

rel axati on,
20 isoforms of the enzyme mtnc omde synthase (NOS). The physiological activity of what

was later identified as NO was initially discovered in the carly1980°s when it was found
that vascular relaxation caused by acetylcholine is dependent on the presence of the -

vascular endothelium. The factor derived from the endothelium, then called

. endothelium-derived relaxing factor (EDRF), that mediates such vascular relaxation is -
25 -now known io be NO that is generated in the vascular endothelium by one isoform of
NOS. The activity of NO as a vagodilator has been known for well over 100 years. In
addition, NO is the active species derived from known nitrovasodilators including
amyitrite, and glycerylirinitrate, Nitric oxide is also an endogenous stimulator of
 soluble guanylate cyclase (cGMP), and thus stimulates cGMP production. When NOSis -
30 inhibited by N-monomethylarginine (L-NMMA), ¢GMP formation is completely

prevented. In addition to endothelinm-dependent relaxation, NO is kiown to be
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nunber of biological actions including cytotoxicity of phagocytic
cells and cell-to-cell comunication in the central nervous system
The identification of EDRF as NO coinci ded with the di scovery of a

bi ochenm cal woRai/bway by which NO is synthesized frompthgsalhizessaci d

- L-arginine by the enzyne NO 5 synthase. There are at |east three
types of Nvwpvet kreastander dibidlemes] acfipns epludimg sytotowicityef, ph@aevtit cellapadiul i n
dependent ed%ﬁXJTeﬂc&&ﬁ@a&ﬂoﬂﬁﬂFJk%n@ﬁﬂér%us Ji@l, releases NO in response

to receptor or physical stinulation I'1)" a Ca++ independent enzyne, a
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cells by e acostlttve
Ca++/ cahhoduhthase. dBhoesracko teass thrgatimes bﬁﬁ@saadlaserasmlews endot hel i um that

rel eases NO in I,

expressed, i nd&geabﬁ% ﬁﬁltvé fb(:ar%&fﬂ%é&g?n agéeﬁ?% e’lslﬁ’léé'lél fhe%ﬁ&f%ﬁf
gener at es N@eascaiﬁ@mnmwbyorb@ptotmrgymlsmmﬂ ini cal studies have
shown that NO @‘ hoAGL ol nﬁ%ﬁent% %pﬁﬁséﬁaﬂ, & h'i!‘?ﬂfdﬁé‘egea‘}te} na
variety of chronic 1nfla | Séases as rheumator d and
osteoarthri @h@uérsdefascalagsmtgﬁltmnm miacrBphages, emblothelidl celis,pind Mpainte84f 1519

(1996)) 44in see, e.g, Lundberg J. O. N et
al ., La}\%etgtggggﬁggg@&@%4 oﬁﬁ@é asthma (see, e.g., Hamd, Q et
Lancet 34%ii)l 5] GofstOiss,) Caai'{daht:wMi dependep] icomted lasited mjthe

al.
pal hol ogi cal, abGA e DRGSR SNANLE LKA AL dhagases. | 20 Thus.

i nhi bition of excesslve ely to be anti -
inflammatory. Qowersressed indoable higriquiit gpttizerthetindier NO )eNEB@MND nNCS
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i nhibitor t IS “use treating 1 ntlammation ectlve
i NOS, sé5t héTDSmsprmion prw@crgase@mawanmmﬂcémmnnﬂﬁnnmdmrmdmwe%we by

eNCS- gener -adrener gi hal jyner u 25
ranse oo chefhulid G naRAC AR L 1RO £1G ANST BF aRRUIGRY
phar maceut i @&6)cofouats bard disorpeei e-& dnsdbersHeOcR etfrile dncaid4:pips c aI
stability ofg ﬁ))d{]uﬂgstﬁﬁg@@é’ RS iR Ié”%aﬂc@t 4408 s FPADBHE b:giNOS is

_devel oprent ~ of t drug substance. Su¢h stability includes the
stability amphensil eqﬁm@@rmthploslné factos frethdse phirgnie v@ﬂammatory diseases.

20 Thus, inhibition of excessive NO production by iNOS is likely to be anti-

inflammatory. However, since the production of NO from eNOS and nNOS is involved

in normal physiclogy, it would be desirable for any NOS inhibitor ihat is used for

’, treating inflammation be selective for INOS, so that normal physiclogical modulation of

) blood pressure by eNOS-geherated NO, and non-adrenergic, non-cholinergic neuronal
-~ 25 ‘{ransmission by nNOS-generated NO would remain unaffected. ‘

' With all pharmaceutical compounds and compositions, the chemical and physical
stability of a drug compound is important in the commercial development of that drug
substance. Such stability includes the stability at ambient conditions, especiaﬁy to
moisture and undér storége condifions. Elevated stability at different conditions of

30  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

2



moi sture and under storage conditions. Elevated stability2aFetsidf 2008nt
conditions of 30 storage is needed to predict the different possible
storage conditions during the lifetine of a conmercial product. A
stabl e drug avoids the use of special storage conditions as well as
frequent i nweneamnigszepl acenment. A drug conpound nust pet/ssrb@aizabl e
during the 2 22 February 2007 WD 2004/018412 PCT/ US2003/ 026347
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Unstable materials often undergo pol ynorphi c changes herefore, any

nodi fi cat i dwbsorpicehwgess Tisstepcay wqﬂléwheﬁ#a@rd@wubﬁmge whigthgnhioess profil e

provides a maﬂm@m ﬁ}@@@e&h&m&a&ﬁgﬁﬂlb%ﬁem&kﬁ@és%taﬁul@@saa&gs 5 Several
|nh|b|tors of have been descrti bed, such as, for exanple,

2S,52)-2& am néﬂvﬁr%@blhiéﬁﬁ?ﬁ@@lha?ﬁhwydmﬁw re Bl RB5Ad d,  whi ch
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i nternat i ommn}@ab@mgﬂﬁbpﬂﬂméfamﬁmbmmﬁ%ﬁgﬂnﬁl mdlibepMeamber 15,
2001. That g O%@Wchl%ﬂ&ﬁonbﬁn@ﬁa@ﬂ%p&@xﬁ'ﬂﬁ:e Sldberidsopsisys] be 10

desirabl e, therefore provide a cr orm of "an NOS
i nhi bi t or sfiledhSegtgmber 15, 2001. That compound, however, is an amorphous solid. It wouldbe
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Summary of the Invention The présent invention is directe to a novel
erystal | i ne2SSH)#- a@lﬂno@zfsthwpldgylamnﬁﬁ-mhylhept- ~enoic acid.

(-ef hani mi doy] ani no) - 2- met hyl hept - 5 enoi ¢ aci d hydrochl ori de,

phar maceut iﬁﬁimal_@mwﬁﬁ&ﬂ ons, a process for preparing the novel salt
conpounds, a process for preparing pharnaceutical conpositions, and
met hods of usi ndheppsent frygetion dedirectediopagyrl crasilinesalhpldEd S Dohamipey-

| nhi bi ti ng liiibd) - bihihept- DX Ao e harfh oSk CL 1 need
of such in Ition or ‘nodulation by admnistering a salt of a
conpounép Wrﬂoemoq@wﬁem@msp &ir papparing fepioyed saficomprinfis ¢ prpcesh 1 piepRIBE bl e

i sof orm of ab &N ot NAE FreMBEY of LR GRAMSY kit dodipoi ahd O OF M8 Of

nitric oxide synthase. "The present salt conpound possesses usef ul
nitric oxiwewasimpksiahibiing pi medwipting wirigioxide syathesis 8 ashjest inggedad be

useful in the, Eﬁﬁﬁ%ﬁ‘&%odﬁ’lﬁnmﬁ@%&gﬂs@eﬁhga &t ofa HnRRAREWALL AR HalkPN 1 N

whi ch the synthesis or oversynthesis of nitric oxide forns a

cont ri but orihipiyor modyizes e Tagusible isofprmyof nifric fpride synghase oyrer e eonplBYEP sal t
is two Pl e6th@s oPhitric dx8dPshthdse. The present salt compound possesses useful nitric

oxide synthase inhibiting activity, and is expected {0 be useful in the treatment or

E

prophylaxis of a disease or condition in which the synthesis or oversynthesis of nitric

f) oxide forms a contributory part.
| Stoichiometrically, a unit cell of the novel salt is two molecules of (28,5Z)-2-
25  amino-7-(cthanimidoylamine)-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),
30  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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nmol ecul es of hydrochloric acid. The novel salt is characterized by
sonme or all of the foll ow ng physical neasurenents: el enental

anal ysis (such as by conbustion analysis), nelting point and -heat of
fusion (di fveewweisek scanning cal orinetry and ther noBCEUS2008016840

“anal ysis), 30 refractive, indices (polarized |ight nmcroscopy), x-ray
“powder di ffracﬁecmesam"é‘rﬁ#C%Pohes}?ft?rt%ﬁeawﬁﬁquepﬁomw@e&%p| e, DVS
noi st-ur e bakg@ngjonpatdchils fladeGh Sdriafi cgitbtidak fick RoMifids. SReRididg) . 3 22
February 2007, . WO 2 04%318412 PCTI US20031026347 .-The gresent_novel sal t
can be used®idgions o gtichthege s aadvapiage i igbitiag NO productiop fgmeArgiing n,  whi ch
t akes pl acendude e@fHiatimdgiomtubt QMfumbiod afbritRl dshbirihkifs, shdganatigal v,
conditigns . in which there is.an advantage in inhibiting NO production
from L- ar giFepile artpiyfis; sspfe agPees sropdylqaghefiss acein sheumetls abritsyRatrrppidicd
arthritis, AB4HRORMLRANE krfhritigQbd Yoddntd WthlitisS In Mditiey NO-bRualt hritis,
septic arthritis, s ond%loarthnltls acute rheumatic arthritis,

ent er opat hidePressior pirghpndeocyts xaspisign #avld modiiateimatras lossgpd ssgengan patilage
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respiration could nodulate natrix | oss and secondary cartil age
nmi neral i zati on PHergppdijans fog which the arepsnbaait ey Be pssth el qhyogic opy her

condi t i @NS kMMt EidwbiBselte S ffvastbd isdBiia MBbeE bitlgedtiREhdafl @ilgR! oni ¢ or

10 inflammat ory_ _bowel disease, cardiovascul ar ischem a, diabetes, :

_g:ﬁ};gest i ve DRSNS aihqreirigrosis, igaing, Elaupame, siirAngurk Flux ssoPhiedsai ne,

'gl;’ ulcorra, _dmié@irﬁaﬁww?mymeﬁnb,%ﬁeﬁg@ﬁ@,ginpbﬁemaﬁds'ﬂaﬁdé Bﬁashri]écfaﬁé,t abl e -
owel syndrone, cystic fibrosis, enphysems, asthmm, bronchiectasis,

hyper al gesi ¥PerAgsra s ralisch i, tyompefiost gl@ag?%,(se@?%lw e a

(secondary atrestcanipia scler@israﬁg biher cemibal hepboRs ?y@‘&sﬁ [dR6Hders &ialdia@a hﬁlio,cﬁﬂt ral
nervous, syst em di sqr ders. nedi agt by NQ fo 5 exanpl e Par ki nson's

O Seaseand IR § G TSP hbeatro AR OREGRRRERYE® i o der s

I N whi ch - NQisbsdbys bi-Hiew NOrastibiien uie betsefunimbludianerie dyvendaipe aed/@inea and/ or

nerve necrosis .in disorders such as hypoxia, hy | ycem a i | epsy,

and i n ext GPATS AETEES L FANPORe LS iR SoRr ) Tope

hyper bar i ¢ (sl gapingleond dhdShead Bjmy)phyperkiritiokyzen caetivitks ad ®xigity, pr e- seni | e

dementia, and AlDS-rel at ed dement.i Svdenhani s rea, 20 '
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di sease0 i rthatingtdntsisease, Amyotrophic Lateral Sclerosis, Korsakoff's disease, imbecility

relating to a cercbral vessel disorder, sleeping disorders, schizophrenia, depression,

depression or other symptomis associated with Premenstrual Syndrome (PMS), anxiety
o~ and septic shock.
»’) o The present salt niay also be used where nitric oxide inhibition may alé,o play a
25  role in the treatment, such as pain including somatogenic (either nociceptive or - '
| neuropathic), both acute and chronic. The present compounds could be used in any
situation that a common NSAID or opioid analgesic would traditionally be administered.
Still, other disorders that may be ireated by inhibiting NO production W1th the
present salt include opiate tolerance in patients needing protracted opiate amalg_esics, and
30 benzodiazepine tolerance in patients taking benzodiazepines, aﬁd other addictive
‘behavior, for example, nicotine and eating disorders. The present compoimds may also

“be useful as antibacterial agents.
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schi zophreni a, depression, depression or other synptons associ ated
with Premenstrual Syndrome (PMS), anxiety and septic shock. The
present salt may also be used where nitric oxide inhibition may: al so
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- PCT/ US2003/ 026347  Fur t her conditions in m% present salt maybe

used to i niglaneuingepisitisdertampsh nipmepiory. saqvglaﬁp-ﬁwali Wétvtwa% agiast emic
hypot ensi on.AsH0G| Aked siilbohe %&%s)cmam{-ﬁaﬂuc%@iﬁhgmﬁaom m&%&l&&&% by a

wi de variety of agents;” therapy with cytokines such as T IL-1 and
|L-2; and vag c@qeraﬁiiq%a%%lemowwp?ré?ﬁm|S\lﬂmwd@nﬁ9bpﬁé§mndwders

transpl gnt drlEsam¥estinal Jﬁﬁtypﬁﬁﬁlﬁﬂtecz%ﬁ:la.hps&%\éls aén%?nﬁ% aha&%iﬁﬁg dafladei®

treat nent of "an ocul ar condition (suc as ocul ar erten5|on

Fejinitis l}bﬂesaﬁﬁr@test@%}§ﬁ%w@tmaﬁﬂ5%m€qcmnﬁéﬁﬁlp@§w§m (trsﬁEaent toa
gh-omer ul oneRbithdiosal ifiRk SRS sSch ds3h hGHTRIS Eﬁbﬂft&ﬁllil%hl@ﬁ‘osﬁﬁpréékléﬁh

infections, acute respiratory distress syndronme (ARDS),
oxi dant - | nd¥ERdrapsRiag! thispyrgducion of 150 Pfe PR ARYE ROTEROSIS, cqmizplling feragr

patient, caghey Rembtheidp)QBsHPIRERIcRIndGIRI@S. | N transpl ant therapy,
di sorders 10 of ast r oi_nt est i, nal nDtlllég sunburn, eczemm, psoriasis,
g

gingi vi Fl's, pandPeresRtinyention jsalie dirprtedte phagmaceyiishl sppasitions fof the

resul ting ftfe@ﬁﬂehﬂ:ff@ﬁih | JB8a ar@\olet ﬁn&dylafs&aerg carlcE 2HiNaE) locdif dﬁhorders
dysfunctional jmrune system such as_an adjuvant tq short te

i munosupprRYYiRETePabFgansraRe s STl | SWH@EH?P@WEHFHWEbor

age nonat oussopel m&w antilﬂﬁ:f ﬂlﬁﬂrﬁdréihg vt%]b!ﬁ'@ﬁ excds¥pRd ductiBE BIHitHE 6:38y |

cnenopr even 1 ONn an onchitis esent | nventl on SO
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ast hma 20nd ihies-7aéthanayiddiaio)le mfihyRptciadpicatil Rydrdchridongdties with sor der s

pharmaceutically acceptable carrier, diluent or vehicle.

Besides being useful for human treatment, this form is also useful for veterinary
treatment of companion animals, exotic animals and farm animals, including mammals,
) birds, and the like, More preferred animals include horses, dogs, and cats.

25 » Brief Description of the Drawings

FIG 1 is a diagram of a unit cell of the 2-amino-7-(ethanimidoylamino)-2-
methylhept-5-enoic acid 1.5 HC] crystallive salt of the present invention;
FIG 2 is 4 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;
30 FIG 3 is a powder X-ray pattern of 2-amino-7-(ethanimidoylamino)-2-
methythept-5-enoic acid 1.5 HCI; |



i ncluding retinopathies and gl aucoma, inflammation rel at ed2@kelsosed 067
including irritable bowel syndrome, and other disorders in which an
excessive production of nitric oxide plays a role, which conprises a
therapeutically effective amount of a crystal of (2S,52Z) 20

‘2-am no- 7- ( stdwmodns«boy| am no) - 2- net hyl hept - 5- enoi ¢ aGicg,uedR6H or| de
together with a pharmaceutically acceptable carrier, diluent or
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February 2007 WD 2004/018412 PCT/ US2003/ 026347 FIG 4 is the

cal cul at ed Détai]agD@Mnogmememo romthe single crystal structure
over | ayﬁg tlpowoler X-ray pattern of
2- am no- (et | am no) - 2- net hyl hept-5-enoic acid 1.5 HCI FI G

s a thernogr | Jret L, pl.ot.. thanlln}ldoyl am no) 2- 5

5
ret hyl hept - 5-en IR %eai grg?él%ﬁ%mﬁ?tbsaséﬁie& AVRATI6R; and FIG 6 is
the Raman spehyinctiv Imihatlhstreamﬁnﬂ-@remiﬂve otatth@d®, 57) - 2- am no- 7-
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invention. Det &l €g BBscry pion
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prophyl acti c, 2,{]4116 Mﬁg%%@ &%zﬁéﬂér?ofafs? it. The term

"effecti ve anou s a dos totre n effective
15 anount may b&hetdm ‘hplsnélttc’émem aau‘glqm@hefmgﬁcrysmi aggregdie, veawthgdoses

over a peri apxgldgltanée of Bifferent materials, characterised by radial growth leading to sphencal
symmetry

20  Abbreviations
"ACN or alternatively CH5CN is acetonitrile
AcOH is acetic acid

) 25  CH,Clis methyl chloride

DIBAL is diisobutylaluminum hydﬁde
DMF is diﬁeﬂlylfonnamide

» Et:N is triethylamine

~ EtOAc s ethyl acetate
35 KHMDS ispotassium hexamethyldisilazide

KOH is potassiumrhydroxide



The term "spherulitic" nmeans tatting the approxinmate form2efe@uary 2007
spheralite. The term "spherulite" neans an ubi quitous form of crystal
aggregate, occurring in a wide range of different materials,
characterised by radial growh | eading to spherical symetry. 20
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acetic acid 25 CH2Cl is nethyl chloride DIBAL is diisobutylalum num -
hydri de DMelinsthgl loditiyy| f or mami de 30 Et3N is triethylamine EtOAc is
ethyl acetate 35 KHVDS i s potassi um hexanet hyl di silazide KOH is

pot assi um MfRlisaescipedu@? February 2007 WO 2004/ 018412

PCTI US20031026347 Mel nethyl lodide MS is mass spectrum 5 MsC is
mesyl chlor iMEE] akig@ehlérglesodi um hydr ogen car bonat e (sodi um bi car bonat e)
Na2SO4 i s sodi um sul phate 10 THE is tetrahydrofuran Al so enbraced

wi t hi n t hi NaHife fasodinmihgdroges cabmaie{(sopinanbicatbendté)cal conpositi ons
conprising crystalline

(2S, 52) - 2- aFmS{h-1¥sofismiwalphstt doyl ami no) - 2- net hyl hept -5-enoic 15 acid
hydr ochlbride in association with one or nobre non-toxic,

phar maceut iT¢8 i {etraydeprabl e carriers and/or diluents and/or adjuvants
(collectively referred to herein as "carrier"” materials) and, if
desired, other Albstkvbragedgnitbiditeningsntidinie a clessof phakmaveuticd compdsitions

(25, 52) - 2- Al bl LRLRAN R IOY WAL IR s RIS et HAE 6 o6

hydr ochl orid
£ 15  acid hydrochloride in association with one or more non-toxic, pharmaceutically-

acceptable carriers and/or diluents and/or adjuvants (collectively referred to herein as
"carrier" materials) and, if desired, other active ingredients. The crystalline form of
| (2S,SZ)—2-amjnO-’?—(ethanimidoylamino)-2-methy]hept—5-enoic acid hydrochloride of the
present invention may be administered by any suitable route, preferably in the form of a
20  pharmaceutical coraposition adai)ted to such a route, and in a dose effective for the
treatment intended. The active (ZS,SZ)-2-amino—’Z-(ethaxﬁmidoylamino)-z-methylliept-S—
* enoic acid hydrochloride and corﬁposiﬁons may, for example, be administered oralljf,
intravascularly, intraperitoneally, subcutaneonsly, intramuscularly or topicalty.
" For oral administration, the pharmaceutical composition may be in the form of,

25  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

5;;») ingredient. Examples of such dosage units are tablets or capsules. The active ingredient

o . may also be administered by injection as a cornposition wherein, for example, saliﬁe,

| dextrose or water may be used as a suitable carrier.

30 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

35 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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present invention maybe adm nistered by any suitabl e rout@?Fegmeie2(dil vy
inthe forth of a 20 pharnaceutical conposition adapted to such a
route, and in a dose effective for the treatnment intended. The active
(2S, 52) -2-am no- 7- (et hani m doyl am no) - 2- net hyl hept-5- enoic acid

hydr ochl or ivie2easmdsaapnposi ti ons may, for exanpl e, be pcmisasstimied
'oraIIy intravascul arly, intraperitoneally, subcutaneously,

i nt r anuscuttep] Yandi0§ wei 4 éﬂllyybse phabowr 01 t#0A mi/ks oy Weight, prefietably

phar maceut i f.0r I e a
t abl et calf)su cnggdgﬁggé\%@gﬁ@g%&?bh@j@he rﬁaa?é{gfgrgu?}%tg{ en%ﬁiggm tion
is pr ef er &bltq/wfmmﬂeg lpqdywmhﬁ mayhe@pprepm@sﬁmfalmmse eanrbe adomihitgred m

particul ar RLs Jhgyactive ingredient. Exanples of such dosage

units are tab ets or capgul es. The active ingredient nay also be
admi ni st5er ed byCrystllesiZeit)dsmnocbiviosimidoglhminak?-gicthylhénsS-casiamid e,

sal i ne, Jcih%ﬁd Odan WY 6 adRYetddS 1 g%%qns@gmﬁh&'dic& éf%ab‘i%élh:ﬁr 30 The

anount of erapeu Ically active conpoun mnistered and the
dosage reg dpenistation wilEtaceegnplishel] wsogsgaich sidhiet ¢fdie Iwetvhlrtmhhmmprpou nd-

factors. | Bepnndis o 8ha ki SasRYERY. BLOSREN A Addlo e
subj ect, t hetiseugy fiom tkﬁfreaetYendurslerawsuhtshlgomMmD@Me inteethrisstivy of
adm ni g gr a yéeﬂih]rﬁé%gl taﬂ'gmpéaWcﬁ;ng?l{onﬁ&'m@Hﬂéjskﬁl@ E%&Qoftﬁé‘x@ch

vary Wi rmaceut | osi t1ons cont al | ve
r edi ent thepgtive h&entlanlg;erbgi theghghuibe frin a P@Wﬂ_’@@@d Iugdetwmﬁtbﬂ@bbith n the

nge of a . . 7 22 February
2009wy S0 rEr ARt TR RIS e sEERBlechibiigbe T 22 COPT
dose of -abeasepsplatig agent 1@ dpyfiaiobedle mailytne, preferably between about

0.5 and about . eb&?% 8| e, about
0.1 to 10 ny/ kgﬁbeg{/ wei ght ﬁﬁn%y%ogﬁgﬁgﬁgéﬁlg%@e %"%Ie%%eg?l%ﬂﬁg‘g% can be

adni ni Ser Egrefignts Brecnpwn meaner. Roie the phase By conprisy merely py erawsifier, it
(2S,51) - 2- a1 Poip lee(gﬁ]ﬂﬂﬂé @agﬁéé{ tﬁl@]eﬂﬁl)siﬁgrvgﬁﬁﬂﬂ (Q‘%ﬂ%ﬂérﬁﬁﬂioﬁlfﬁﬂ d,

hydr ochl ori de can al so be adm nistered by a transdennal devi ce.

Pr ef er abl y aidgyiol direfersbly adiydiophiic cnlsifier is isindad toaptiyr wihatipepliing a pat ch

ei ther of LRREESAENQ:E a@i‘éﬂabﬂﬁéroit'ﬁ alsTpRRERDS ﬁ&ﬁh%b@&; aﬁ’fnl #nd%qhd d matrix
variety. In either case, the actjve q%ent i s delivered continuously

fromthe rasssiybine eawisiiens 36k o viest sariaerh makeiunBe wrfélednt o t he acti ve
10 agenfy PenABAR RN MMAx tophthé Rrithshe ot 260 Rk AGke ﬁymeh;orcmﬁas kin or

mucosa of the recipient. If
emulsifying ointment base which forms the oily dispersed phase of the cream
formulations. Emulsifiers and emulsion stabilizers suitable for use in the formulation of
JEEN the present invention include Tween 60, Span 80, cetostéarjl alcohol, myristyl alcohol,
| “) glyceryl monostearate, and sodium lauryl suifate, amoﬁg others.

25 The choice of suitable oils or fats for the formulation is based on achieving the
desired cosmetic properties, since the solubility of the active compound in most oils
likely to be used in pharmaceutical emulsion formmlations is very low. Thus, the 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,

30 mono- or dibasic alkyl esters such as di-isoadipate, isocetyl stearate, propylene glycol
diester of coconut fatty acids, isopropyl myristate, decyl oleate, isoplfopyi palmitate, butyl
stearate, 2-ethylhexyl palmitate or a blend of branched chain esters may be used. These
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the active agent is absorbed through the skin, a control | 2Fémngiry 2007

predeterm ned flow of the active agent is admnistered to the

recipient. In the case of m crocapsules, the encapsul ating agent may

al so function.as the nenbrane. The oily phase of the enulsions of this

i nvention nbY?BEEBAstituted from known 15 i ngredi eREEUSAPIA26R4Fomn

manner . has r sif may

- conprise ahhfb%ﬂgaﬁ ?FH$Xm%%ﬂ§gg;mhn kgggﬁahéﬁg%f?%émﬁandm0|I or
wi t h bot h &ighaieltingpeintdipidssuch aﬁVﬁfegoiapdryFﬁn andfyrdinap barkfiio oeothdrsi fier i s

i ncluded t i pophilic enmulsifier which acts as a

stabili zer%[f%%ﬂgﬁsc%g%usgé eferred to include both an oil and a fat.

Toget her, the divnhgitionesuitghle fmtobﬁcailadmmi_shmmh tsthe byiclalsz exclidd yﬁﬂjogs up the

so-cal | ed sifyi. : mnth t he. and

f at makg upg?rﬁgw?@c%‘él %%fhm%er?rlfﬁdlsss ela?\)@g{% e % tb]étlge Wit e ms t he

oily d|speﬂsammmhaﬂamokmmhaM@emgﬁmmﬂmﬂhmﬁmWMkmummﬁiuﬂmHMQmM@manﬂ

emul sion sta WA sui table for .use in.t

present in P abc}'rPr?Sﬁnct U Chg’m%am%sdnaé%ar”% (,m%et os%@%’ra@ %og%l

nyristyl al(hsodnm% andg:la;tmelmj{}tabnnndm\e/wr ate, and SOdI um | aur yI sul fat e,

anong ot hers. hoi ce of s |Is t he

fornul ation i szfga-élgr euhcgurﬁlsgs\’/lc gﬁse%@m T g&amtmg)y]pr"é pg%'ti es,

si nce tie smﬂwmqﬁﬁummcbmdthEhbmkeswﬂmpﬂumMMmmﬂmn&tm@mhmneIikely to be

used i PRGSOk HlaRled BEAU} LSS AN Ao IR, ¢ O

crgam  shou pre a non- g NonN- S a|n|n ﬁg' abl e
“oduct wi mmmmdlamfw admoqa@wﬂh?@ct@p, maomﬂudaﬂwcadklagélufosamnetsmbes or

ot her cont g t [ - or_di.hasic

fk%‘ie aﬁld§ cglgflh%ggﬂqq tQ'£ (E’a@& Q@&c%ﬁﬁ agn T s a,ie, &a%apr %%1%

al kyl esters suc Pr S6adi pate, 1socety yl'ene
gl ycol di esilesodifm emicalainm m@thOdsm&sg@pm@pm gelptini, adacia gum,decy|

or “a bl Sna oy R HEnR ol iR Rt ana S SRR oo A RS0F L 2
2007 WO 26G4p0hsd f@ CF@W@SE@@W@@@@GWM opfglelels mlyesataiwa i n _
combi nat i o, fi&ﬂ‘é%% £ aQ Prb éedﬁ:?&l&i g@%c}u% &?x{pgﬁ&fﬁdﬂ hi gh

mel ting point |1pids. suc e soft para
paraffin oﬂly@@}tmmpylmpfhﬁrcsllulm IFgmmowomtﬂatmumw@mhabl e for

topical ad %rﬂn'o?%%l ds%Pananﬁé?ﬁs i@éf@m@étéﬁe infAE HAEENS offuRsions. MBK' €1 N

the active 1 ngredients are dissolved or 'suspended in suitable carrier,
especi adll y solatwna FuleBwensioss pavie prappred fem glerile pewdayir e heving prs

anti i nf | amgpg,of e @6 bdri&s 6r%ﬁ&%'n§'eﬂﬁt§ae@fo? use in the formulations for oral
administration. The crystalline Form B may be dissolved in water, polyethylene glycol,

- propylene glycol, ethanol, corn oil, cottonseed oil, peanut oil, sesame oil, benzyl alcohol,
u,) , sodinm chloride, and/or various buffers. Other adjuvants and modes of administration are

25  well and widely known in the pharmacentical art.



preferably present in such fornmulations in a concentrati o2 Bébrip2006
20% advantageously 0.5 to 10% and particularly about 1.5% w w. For

t her apeuti c purposes, crystalline ‘

(2S, 5Z) - 2-am no- 7- (et hani m doyl am no)-2- 10 met hyl hept -5-enoic acid
~hydr ochl or ivie20pg0emzli narily conbined with one or norECTIASAjosNART S _
appropriate to the indicated route of admnistration. |If adm nistered
per os, the caonpound, nay be adnm xed-with | actose, sucrose, starch
powder, cel | ul 0 2BeRphets Togm of {SpZnarringdr(§hanipidoylepigele wetxherkst er s,
talc, steablegoi@bdidchydRRIBEE mHPLE beg iR acchRIBHE Stk e oBthl@hensddi UM and
cal cium salts of phosphoric and sulfuric acids, gelatin, acacia gum
15 sodi um élFOQ’F‘rI?éIPEQ pol yvi nyl pyrrol i done, and/or polyvinyl alcohol,
and then tabl eted or encapsulated for conveni ent adm nistration, Such
capsules or tablets may contain a controlled-release fornulation as
may be provided in a di sper siGreidsSyagiesiy&cheapound i n |

hydr oxypr opyhnet hyl cel |l ul ose. - Fornul ations for parenteral

adm nistration may be in the form of aqueous_or non-aqueous isotonic
sterile injecti@nsolali ongHoH suspensi ods, Thede 20 sol utions and
suspensi ons maybe lpr épar éd lg,om;siresi |l e powdeLWbr/ Snul es havi ng one
or nore of the clrriers or diluents nentioned for use in the

formul ations for oral admnistration. The crystalline Form B may be
di ssolved in water, %%I yet hyl ene gl ycol, propyl e@e gl ycol, ethanol,

€0fn oil, cottonseed P, peanut oi'l%\ sesane oil, penzyl al cohol,

sagdi um chl ori d(?, and/ or varié)us bufférs. ther adjuvants and nodes of
adm ni strati an_ar.e 25 | | —and-wi del y kmown—rn the/ pharnmaceutical art.
9 22 February 20Qy 004/ 01841 CT1 US20 47 The anor phous

formof (2S,52)- 2-§a—m no- 7- (et ha}n'ﬁ\‘n’ doyl ani no)f Zymet hyl hept- 5-enoic
aci-d hydrochl ori d@\m be prepadgd—Tn accor dahse with the gener al
scheme” shown bel oW 5 Generic Synt hesis Schene a-d CH2OH a CH2Cl _ 0
~~0IBS ~/vOIBS TBSO HO TfO h

HO o
HaN,

10 g

: u) a) KOH b) Mel ¢) TBSC1 d) DIBAL e) MsCl f) 3-methyl-1,2,4-oxadiazolin-5-one
potassium salt g) AcOH h) THO i) KHMDS / (28,45)-3-benzoyl-2-t-butyl-4-methyl-1,3-
oxazolidin-5-one j) Lindlar's catalyst k) 6 N HC1

15

10



f 9/ O0O0O~N ~"NHC HO OHZN~- PhCO N, O HN N O 2HEbridx»20020
a) KOH b) Mel c¢) TBSCl d) DIBAL e) MsCl f)

3-nmet hyl -1, 2, 4- oxadi azol i n-5-one potassiumsalt g) AcOH h) Tf20 i)
KHVDS / (2S, 4S) - 3-benzoyl -2-t-butyl -4-nmethyl -1, 3- oxazolidin-5-one j)
Li ndl'ar' s cwoadoystsslk) 6 N HC 15 10 22 February 2007pci79&13ﬁ@4d3ﬂ18412
PCT/ 1JS2003/ 026347 Exanple 1- Preparation of

(2S, 57) - 2- dimampled-Frengyatiop of (Zf;%ﬂﬁm%m?@ﬂh&}'1151ﬂh@brllﬁmilﬂ-5ac| d,

di hydr ochl q;ebgﬁ:mﬂg dMSJdM@{ﬂ -~/ OH HNO 5
(2S,52) - 2-am no- 2- [(1 |m noet hyl ) am no] - 5- hept enoi ¢ aci d,

di hydrochl ori de HO—|2C 10 EX- | A)
(2)-5-t-butyl dinmethylsilyl o nten |Ndd (K- 1A) was prepared from
5, 5-di hydr o- 2- pyrone (Al dri ch MQH of Harold, Mohr and Tamm
Hel vetica Chinmica Acta 66 2, AAA-T
3
(25,5Z)-2-amino-2-methyl-7-[(1-iminoethyl)amino}-3-heptenoic acid,
dihydrochloride

HOHzC\:—_/\/O;S\i‘X\

10 , o
f‘:} ’ EX-1A) (Z)-5-t-butyldimethylsilyloxy-2-penten-1-ol (EX-1A) was prepared from

5,5-dihydro-2-pyrone (Aldrich) by the method of Harold, Mohr and Tamm Helvetica
Chimica Acta 66,2, 1983 744-754. | '

15

N"( o
\rrN“\,_/\/‘)\S,)P

o

EX-1B) To a solution of EX-1A (720 mg, 3.3 mumol) in CH,Cl, (25 mi.) was added EtsN

(525 mg, 5.3 mmol) and methanesulfonyl chloride (561 mg, 4.90 mmol). The reaction

20 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 NaHCOs, 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 sohition was stirred at 50°C for 16 h. The solvent was

‘ removed in Vacub and the residue partitioned beiween EtOAc and brine. The organic

25  layer was dried (Na2804) ahd concentrated to yield an oil which was purified By flash

. column chromatography on silica gel eluting with etherhexane (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. '

30
11



15 N O- ==~O'Si/~ 0 EX-1B) To a solution of EX-1A (720 ng2 Fabrdarioed?)
in CHZA Z (25 nm.) was added Et3N (525 ng, 5.3 nmmol) and

met hanesul fonyl chloride (561 ng, 4.90 mmol ). The reaction 20 m xture
was stirred for 15 min at OC then at roomtenperature for 16 b.

Addi ti onal webkitahirsmwas added, the solution was extragtegdsidsiohssiaHCO3,
“brine and dried to yield 790 - ng of a yellow oil. The oil was

di ssolved in DM (20 nm.) , and L?’S ng, 3. 7 nmol ) was added. The
resul ting solution was stirrednat 50C for h. The sol vent was -
removed in vacuo and the residfl par bet ween Et OAc and bri ne.
The organic 25 layer was dried (Na2SQ4) and concentrated to yield an
oil which was purified by flash colum chromatography on silica gel
eluting with ether:hexane (1:1) to give 780 ng g (79% of the desired

protected ZExhCylA eohtips of EXam @00eg, poa dm;ﬁcsl) A% @ixtkedHacdic heid {1NAL),
30 11 22 February 2007

contai ned o th %gglred Z- 1 soner %X VR,
WO 2004/ 018 (3P'(’.°:$') Be'sy foBah Fasetir a( °\m texpegRfureHoERS feyrs A I8§) ut i on
of EX-1Bs( L@ﬁmg sol0tichwaEgohdentraleddin Whotb 46 @n off waGlwS daedlehd (d EdAe. - THE

The 5+ osulEiRGEIRIE R Ve cBcenmea SO0y DRELO S reret R ch

was di ssol V@Gbotdtbdlﬂ': £¥0€ 80 thi aquait  afthecashiny Qlcolf rodas Barkist tdbrkatdilr at ed
NaHCO3, dried (Na2SO4), filtered and evaporated to give 80 ng
(quant.) of the desired al cohol product as a clear colorless oil. N
Y (N-~OTf 1A 10 EX-1D) To a 2C1 2 (3 nmL) solution of EX-1C (80 ny,
043 mmol ) was added Et 3N

. . \WN"\__/A\/OH

0

10
EX-1D) To a CH,Cl, (3 mL) solution of EX-1C (80 mg, 0.43 mmol) was added Et3N
(44 'mg) and triflic anhydride (146 mg, 0.52 mmol) 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
15 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.

O
X N ]
20
EX-1E) To a THF (10 mL) solution of (28,48)-3-benzoyl-2-t-butyl-d4-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 addiﬁon of EX-1D (580 mg, 1.8 mmol), The resulting solution was
25 allowed to warm to room temperature followed by the addition of KHSO4 (10%, 1.5 mL)

12



(44 mg) and triflic anhydride (146 ng, 0.52 mmol) at 0 C, 22 Hebruimrx2007e
was stirred for 1.5 h. The solution was concentrated in vacuo. and To
the resulting yellow slurry was added a CH2Cl2 (1.5 nlL) sol ution. of

EX-2D (0.15 g, 0.74 mmol). The crude material 15 was purified by flash

col um chr owatb@goapby on silica gel eluting wth Et Opgihesaness(1: 1)
to give 62 ng (44% of the desired triflate product as a clear oil. -
0-4 N NYN brin®andJEtO20. EXe dE)nid ya WRkHB:pare@d,ndried s esnpapirated in vacuo to

o 5 b s o e b4 o SRR e S R0 P9 Moot Bl (P37
THF) . The rdsuatogrphomesiiye sdlchuingwith BIQAdlenansdE Lstoigived d8 fog i(18Y8 ofi n.
f ol | owed byﬁ@@%ﬁﬂ%ﬁiﬂﬁ%@ﬂ’f%& (giﬁ80 ng, 1.8 mmol ). The resulting

sol uti on was warmto roomtenperature followed by the
additionsof KHSO4 (10% 1.5 nmL) 12 22 February 2007 WD 2004/018412
PCT/ US2003/ 026347 brine and Et OAc. The organic | ayer was separated,
dried and concentrated in vacuo to yield 960 ng of a yellow oil. The
crude material was purified by flash colum chromat ography on silica
gel eluting with Et OAc: hexane (1:1) to give 138 ng (18% of the
desired allcylated product as a clear oil. 5 HOO HNH2 HC OH HN O
10 EX-1) To a methanol (10 € | utiog Of EXHBE (138 ng, 0.32 mol)
was added Lindlar catalyst ( ny) . ) rred slurry was refl uxed
for 2 hours, then cooled to r e ragure. The catal yst was
pegoved by filtration through celite, and the filtrate was stripped
te’ gi vel®he desired deprotected ami di ne product as a pale yellow oil.

A EX-1) To a methanol (10 mL) solution of EX-1E (138 mg, 0.32 mmol) was added

Lindlar catalyst (260 mg). The stirred slurry was refluxed for 2 howrs, then cooled to

| room temperature. The catalyst was removed by filtration through celite, and the filtrate

was stripped to give the desired deprotected amidine product as a pale yellow oil. A

15  solution of the yellow oil in HCI (6N, 10ImL)'Was refluxed for 1.75 hours. The solvent

was removed in vacuo, and the resulting foam was purified by reverse-phase HPLC

eluting with a 30 mimute gradient of 0-40% CH;CN/H,0{0.25% acetic acid). Fractions

containing product were combined 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

20  desired (28,57)-2-amino-2-methyl-7-[{1-iminoethyl)amino}-5-heptenoic acid,

dihydrochloride product. MS caled. for CyoHigNsOp: m/z = 214 [M+HT', 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-
525 (m, vinyl, TH), 5.30-5.45 (m, vinyl, 15D).

Table I: Analysis
25 | Material Name: (28,5Z)-2-amino-7-(ethanimidoylamino)-2-methylthept-5-enoic
- | acid (HCl salt . hydrate) :

Appesarance colorless to off-colorless glass / gum

Identity by LC-MS conforms to (28,5Z)-2-amino-7-(ethanimidoylamino)-
2-methylhept-5-enoic acid by mass 214 (electrospray+)

13



15 solution of the yellow oil

hour s.

The sol vent

was renmoved in vacuo,

in HC

(6N, 10 nL) was ref| ag®ebrfy 206775
and the resulting foam was

purified by reverse-phase HPLC eluting with a 30 m nute gradi ent of

0- 40% CH3CN H2(Q( 0. 25% acetic acid).

conbi ned angoeenesmrated to a foam The product was pegi;SsalYSEH
"HO and the_sol vent

20 desire
(2S,52)-2-
di hydr ochl

found: 214.

(s, 311),

vinyl, 1H)
(2S,52)-2-
salt. hydr

Identity
2- net hyl heg
2007 WO
overreduc
7- (et hanin
overreduce
(ethanlnld

Fractions containing product

ori de product.
(100 9% 1H NWR (D2
3.55 (m 211) 5. 15-
Impahieshy LC-00S &by Ve
am no- 7- (et hani m doy
ate) Appearance cold
y LC-MS conforns to
Single-d@Roguasi d by ma
004/ 018412 PCT/ US20(
d 2S)-2-am no- Assa))
i doyl am no) - 2- net byl
d (2S)-2-anmino-7 I ng
oyl am no) - 2- net hyl hg
er

none det ectabl e cag

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)

| mpurity OC H YO

1 (ethanimidoylamino)-2-methylheptanoic acid

>99 % — contains co-eluting overreduced 28)-2-amino-
-T+(ethadaidbylboviac}-opthidhdpepdie add ¢ aci (
IbgétocHl@ide CLOHLION302: nlz = 214 [ M+
0) 8 1.40 (s, 3H), 1.5-2.0 (m 4H)
B 2% ofenediced {2S)-2-kidino-75. 30- 5. 45 (m
Z&thvihidsyilatind)e2rmethylheptanoic acid

Ihgdroetdgrid2 - et hyl hept - 5-enoic  acid
rless to off-col orl ess gI ass I gumy
(28 5Z) g2- am no- 7- (et Hpy| am

ss\21 W/cm 2é
7 > % >~Ton uti

3/ 02634

by L§ M5 (by W)

hept ic acid hydrochlori
urities by LG M (by W)
ptanoic acid hydrelHICRide H AWH2
B +2HC1 (by ratio of MS channel

byt ofiMS eHtanmedl Awagrals)

e 2.5

none detectable
conforms to standard

>99.9 % chiral purity (S-isomer)
94,62 % chemical purity of (28,5Z)-2-amino-7-
(ethanimidoylamino)-2-methylhept-5-enoic acid
1.73 % overreduced (285)-2-amino-7-
(ethanimidoylamino)-2-methylheptanoic acid
hydrochloride '

none detected

conforms to structure of (28,5Z)-2-amino-7-
(ethanimidoylamino)-2-methylhept-5-enoic acid

H
HNY NmycozH
G,
98 % chemical purity of (28,5Z)-2-amino-7-
(ethanimidoylamino)-2-methylthept-5-enoic acid
"1 % of overreduced species (2S)-2-amino-7-

hydrochloride
4 NH,

- HN N\/\/\/<
Y CO.H

W

1 % of bond-migrated species

14

.

i+,

wer e
nl1lN

renoved in vacuo (2x) to give 34 ng (20% of the

yssayby PEMRES oy IUVE- [ (1
M5 c9

1.90

(HC1

NO) -
uary
g

%



dentity by Chiral LC (by W) >99.9 %chiral purity (S-isooBFibrisdy 5®7%
chem cal purity of (2S,5Z)-2-am no-7- Assayby Chiral LC (by W)

(et hani m doyl ami no) - 2- et hyl hept - 5-enoi ¢ acid 1.73 % overreduced
(2S)-2-am no-7 (ethaninm doyl ani no)-2-net hyl heptanoi c acid

hydr ochl or iwe 264/mgt1e ot her Inpurity by Chiral LC nongcﬂesmtoﬁm-;
confornms to structure of (2S,57)-2-am no-7- :
(et hani m doyl am no) - 2- et hyl hgpt-5-enoic acid H N CO2H_ identity by
1H NVR (D40) H Y NHz 98 % chdnical p <2%Hni no- 7-
(et hani ni doy] ani no) - 2- met hyl hgpt - 5- enoi clacid Purit By, 1H NMR (P20) 1
% of overr|educed species (2S)-|2-am no-7- _ '
(ethanim qoyl am no) - 2- et hyl hept anoic acid Inpurity by 1H NWVR (D20)
hydrochl orlide H NH2 HN NCO2H| 1 % of bond-m gr.at ed s ecies 14 2]
February 2007 WD 2004/ 018412 mﬂm@éﬁm&ﬁ&%ﬁ*@% PM) i NH2 hot
detected (limt of quantitatidn is 50ppm Residual TFA (9w Pb <1
ny/ kg Pd <Resiiadt GFA Haw/al) Anal y&bsw 8 ny/ kg

PS>

Pd <2 mg/kg
Metal Analysis Ni  1.8mgkg
Fe 18.7 mgkg

cale. C:3528 H:7.55 N:12.34 Cl:26.03 _
found C:34.97 H:741 N:12.33 Cl:24.07->2.35

| Blemental Analysis HC12 H,0

(Note: Material appears to be hygroscopic — elemental
analysis reflects water content at time of analysis.)
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Fe 18.7 ng/kg calc. C 35.28 H 7.55 N. 12.34 d: 26.03 f a2rbfary34097
H 7.41 N 12.33 d: 24.07 -> 2.5 Elenental Analysis HCl2 H20 ( Not e:
Mat eri al appears to be hygroscopic - elenental analysis reflects

wat er content at tinme of analysis.) 15 22 February 2007 WO

12004/ 018412wiaGidsla320203/ 026347 Exanple 2 - preparati gorREobdi8sss Yt al
formof (2S,5Z)-2-am no-7- (ethani mdoylam no)-2-nethyl hept-5-enoic
acid 5 Crystallization Anorphate '
(2S, 5Z) - 2-am no- 7- (et hani m doyl am no) - 2- net hyl hept -5-enoic acid, - 10
w th excess hydrochloride, is freely soluble-in water, nmethanol and
“et hanol , arfikasplelh! repanatianoy tlepaystdl famchf 28 3Z)-2sansivd-Tent s cont ai ni ng
wat er such {(ehafiGidoplatndro)-2mefhyfephddereic acgdit ur at ed et hyl acetate, 10%
water irf acetonitrile and higher al cohols with water. The anorphate
i's insolubleg ggﬂigiﬁni ficantly less than one nmg/nL in the dry solvents
tested: a » | C, nethyl isobutyl ketone, THF, ethyl acetate,
chl orof orm nethyl ene 15 chl ori de, hexanes, cyl cohexane, di-isopropyl
et her, acetonitrile and tol uene. About 460 ng of :

G shol ved | n 10MREESIE BRCE GEHE AL BB L BP0 g T B change

resin that widdxizpestydodivgie] iefedly einbleliewathl, oethael dndrethatal, dnth eoldbjedr oxi de
~formwas used to titrate t | on %[e b as 10% water i ‘
e AR RN A8t YRR SHE YT d 20 to

r—

11 fsopropang] and varisus shﬁfe 39 clzml“!
(2S,52)-2-am n%pfm( ethanr m oyrf am n
pHEy10. 7. A setatadieitlg asediq d 0towarice inecttomdides andibipiea tilechotshiitrwake. Wes r educed
t'e”200 ppm,__ This.solution. fille dtlgnr h %Ii re. 5. gmlLS
menbr ane and I‘letB 15%%8 ?’fgﬁ Sl%vﬁgﬁ%mft%%%ﬁl | 76 g9 [# 1enntgen Féhé%gslt?/sgﬁg‘s of the
freeze dri edetesl MBK, deilyl sobityl ketoul, CEF.ethydettate, ditorafers, methgliesed t 0 0. 25
equi val ent se, ﬁﬁl 91! slst 80,4 Rk he 200 0pm 100 sel ective m
el ectrode rea |éhg. ﬂ%’%’y%é{% ’ lopl)%ﬁ " ctomtti0 BIR bbb ‘

About 460 mg of (28,5Z)-2-amino-7-(ethanimidoylamine)-2-methylhept-5-enoic

acid was dissolved in 10 mI of HPLC grade water. Amberlite IRA400 ion exchange

resin that had been converted from the chloride form to the hydroxide form was used to

titrate the solution of (28,5Z)-2-amino-7-(ethanimidoylamino)-2-methylhept-5-enoic acid

20 twopH 10.7. A chloride selective elecirode indicated chloride was reduced to 200 ppm.

This solution was filiered through a Mil]jpore 5 pm LS membrane and the solution was

‘lyophilized. Elemental analysis of the freeze dried solid, Table I, indicated chloride was

reduced to 0.25 equivalents, which was consistent with the 200 ppm ion selective
g :) electrode reading.

25
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22 February 2007 WD 2004/018412 PCT/ US2003/ 026347 Tabl e B Etleaenpel7
anal ysis results: neasured by conbustion analysis vs. theory; weight
percent. Element Theory 0 HO Theory 0.25 HC Measured (duplicate)
Carbon 56.3 51.96 52.47 / 52.06 Hydrogen 8.98 8.72 8.89 / 8.96

(4

=

fard
gs >
.L, N

Ni trogen 19w@20%0138218.16 / 17.96 Chlorine 0 3.83 3p88uSusin26347

Hydrochl oride salt, .

(2S,5Z) - 2- am no- 7- (et hani t ni doyl am no) - 2- et byl hept -5- enoic acid was
di ssolved in water, various |ow al g F@Zﬁ THF- wat er,

acetonitrile-water and water satura ethyl acetate to obtain
concentratd&m@gmdmmbﬁsﬁmmhemammﬁ¢hﬂMmmusmhm@b@dvsﬂb@m@wmenpmuﬁed to

force the salg 1) LI ig=nyoime) ’ ot emul si ons
and gl assy pr t/ge%n. !:a YHCL Tﬂ&’ Q.22 E ea e%%fzr %)g;-l“—d-l— fusi on
cells were al g §§ u;gz Aa,a eHB agéﬁﬁih prediici ng

excl usively ej 3 SHH-G- e—bf hvﬂ 3% | de al t was
rotary evapor g .,an&*87ﬂd hnd. AéiﬁéﬁkﬁiLa_&.and for -

four to six méé&EEEEprfHQp TRB3 sanple bega®®® o spont aneously
change Pol ari zed 1i ght nicroscopy was used to show t hat

crystal lsi zat i ONgyHRBIoRECHIE, [29) ﬂ&-zbﬁ%&dy(éﬁﬁuim&iylahﬁ}%% YHPeRs. Sanpl e
becane di scol ored and never stallizé nearly hal f did
crystal | i z&noissifevasfistaheed imppaes ‘éﬁnowd@w alseiglsa EHE w@tes apsipniirilery@itber of

cr ySE a: : | Zghd %.;.r%%tlrea BN bSetatdb oBalh 36 RMBed Qb MERH: SThd RtiRleAS Rt diDr €

crystalline material from

(25, 57) - 2- APAVRHEP Il ihiFre el Fremedleions Ligsidmyliamid phass oupsmelsions d

hydr ochl or Ia&egmsbseﬁryc élﬂaks W&e bﬁta@éawn 6l Yertsahapt Alrhin O848 Wefe@fko 300dp t hen
only very sl.ow stals fromeach | ot were exam ned by polarized

li ght nidr 8‘%@96‘6@"’ ?yﬁf?m%‘%?l"ff@ﬁ{f@uﬁlpg S USEY AUFISAR Bifse OMfe crystal habit

and optical propemies hi@sRiABSsal WS iosdrPRVapdrRed BBsol R Rophibaashadl s from
each |l ot were bhiaxial, exhibited a face, of hlgh blrefllngence and a

face of | GUPBRERL Rydore & suverss 2@ fpwboofli THS HPPiceEade ener gi ng from

tS he | ow bl :éﬁfngahﬂﬂﬁﬁélﬁngef a&&uzemﬁtgﬁwl&a@slgvmggﬁglwafommgmn@?ad by
canni ng el ectron mc ener gy isp ve spectroscopy
SEM EDS or ROteST B Ay BL S B YPIGR O e Se B oo ES O AE ol © of

t he f r ylslt alcBstalbbd, but héigly dh15 &0 Loz« iSoite PNBS Rt &las 6o hﬁsemaan de

conpl etely

number of crystallization experiments, with various solvents, to obiain more crystajline
material from (ZS,SZ)-2-amino—7—(etha:nimidoy1amino)—2-methyihept—5-énoic acid
hydrochloride. Very little if any crystallization occurred and then only very slowly.:
Crystals from each ot were examined by polarized light microscopy for evidence of
_;) 20  polymorphism. The crystal habit and optical properties remained consistent to one form.
Crystals from each lot were biaxial, exhibited a face of high birefringence and a face of '
low birefringence n;-nz <0.006, with optic axes emerging from the low birefringence
face, _
_ No evidence of solvation was noted by Scanning eleciron microscopy with energy
25  dispersive spectroscopy SEM/EDS or hot stage polarized light microscopy. The eutectic
melt of the crystals; with the discolbred oily phase which could not be completely
_ removed without also dissolving the crystals; was sbout 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

17



renmoved W thout also dissolving the crystals; was about 2102 Febru&§\2eoal
| arge crystals were isolated froma first sanple for structural
determ nation. The stoichionetry of the unit cell was determned to
be: two independent 17 22 February 2007 WO 2004/018412

PCT/ US2003/ e238emis4reol ecul es of PCT/US2003/026347
(2S,52)-2-am no-7-(ethani m dogl am no) - 2- net hyl hept - 5-enoi ¢ _aci d and

t hree HCL' gmolpgyles of %4 Grenviaes é@larmvér-?@rpﬁéw epfrousicweld amd
(triclini C)ﬂn@gﬁd pq{o‘&@iv%ﬁon% 'obé@rved 81'&@%& g@ué) Wik PQ%%%hmE) and e a8 /s

al pha = The "absol’ut e

conf i gurat |Q§Ha0‘f3 12233#rr9€95?4 (Cé'tllQéﬁWrﬁlﬁbRﬁ ?alnﬁzﬁd)etaf?ﬁeﬁﬁygmﬁ-S 5 enoic
aci d was cagf R .

(2S, S2) - 2- ?r%ﬁdggnﬁgaﬁsg anl m am nf)lgﬂng??—%t e%atm%o)éqn%lthgmeg\tc% d, (2.5

HO x 2.9 m@auﬁwams@me@@dae“ﬁ% 0m HO and amberlite OH resin was

added to titrat I neter.
The sol ution vva%b&l?ll'P?erggg??{r-ougE ﬁg‘@%@gﬁﬁ%)ﬁipgg% IP%F'? gg(g%nd
| yophi | i zedido(2yiHlld 200BOdyandissoived inG OroiFbAydd eoberiise DHgessmyas. The |

| hi | i . ol
contai ni ng BHE 0 PR, KabcHiid Wl AEGLHER i ptep, e fin BEPY PPECO
formthe se@t@@tﬂy@%ﬁb@ﬁh@rﬁ&ﬂéﬁpm Hlterrindtlyaphilipgddo vieldt98X wg obthel soni cat ed
then al{ (P"‘%néﬂydm%ﬁlbﬁdg%éﬁﬁ r’ﬂ{e%h) ‘ﬁEedrnQa f@mﬁ&% i&olvel d‘gla?'ﬁ??%out 0.1

saturation and ‘equi [ 1brium cr st wer e t en a

) and st |1$@rqygﬂ%@n@mmg@@58‘yﬂﬁzﬁ’sf@bWﬁ&laftth@d&m?frﬂ)@éﬁSm&, 12¥) egi n
thin mnuias.and uﬁﬁ&%@lﬁ ol Pnif B3O Rh ARk %éoﬁjc&eémggﬁm%d ghe .
solution was stir room tenperature for ours e crystals
wer e col | ectiveretjghf 4t raometempamature ipepiiuelsajyration sndssquilibrivm| Sped crpftals

i sopropanol,, g@i[s ng, 89%
of theory, %gl@/\tﬁ%/ét%g gaoﬂ{dd F%F%dé@n &ég%dr&léc gza)ﬁllgl {vgsnso%ggl ng" a
sol uti ol ofbeggyimm@mm@pw@ﬁo be substantial within 3 hours, The solution was .

(et hani m Aoy g Bk BLY IR Phous. SAP baftwtle Blkoiedby fifthinOr 1 NCT easE

nucleatlon un cri con tlons yst al ar e avallable
from Phar nﬁtﬁshﬁdcaoﬂlp@mdl Yodirme of gqgmrop@@hqnﬂ Ao I@V&@/’t 4@%1(?8@1811 folyislbi s,

USA 60077. gkwe, $g%gf%eoﬁxwmg§&tds were conducted. A few hundred
mlligrams of (2S

" 2-ami no- 7- (et haﬁ“ﬁi‘tf@?ﬂé?ﬁt?@atésmﬁw%@B@n@i@aﬁﬂ)@ w7 wer e di ssol ved‘
to 25 agpr géb%&ﬁbﬂmﬂjﬁb@-ﬁﬁéﬁ‘yu%ﬁﬂﬁ%éa%ﬁ'n% iliffatd SIQREQBARRleatRE uhde

| yophi lized material
‘ the described conditions. Crystals are available from Pharmacia Corporation, 4901
Seatle Parkway, Skokie, Tilinois, USA 60077,

T) Two similar experiments were conducted. A few hundred milligrams of (28,5Z)-

ﬁ-axnino—7a(ethaninﬁdoylanﬁno)-2-methy]hept—5-enoi¢ acid were dissolved to
25  approximately the same concentration in isopropanol as the lyophilized material in the
| i)revious experiment. The hydrochloride concentration was not adjusted. This system
was seeded and stirred at ambient temperature. No crysiallization 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
30  about 30 to 40%. Addition of ether mcreaéed the yield to near 90%.
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previ ous experinent. The hydrochl ori de concentration was Qgtpegtqbly%@ﬁ
This system was seeded and stirred at ambient tenperature. No
crystallization was observed. In the next experinent the pH of the
solution was adjusted with concentrated sodi um hydroxi de to about pH
3 and seedewo:@anmserystal | i ne product was obtained, ,py | d was
only ‘30 about 30 to 40% Addition of ether increased%hsgﬁ&%z%ge

near 90% M:Gnile f—dﬂauﬁitggizﬁ%7of(2@m&&@ﬂ=w26347

Exanpl e 3 metblIBEASieRbic a6l Opvstline Salt
(2S,5Z)-2-am no-7- (et hani m doyl am no) - 2- et hyl bept-5-enoic acid

Crystalline Salthe 5511@ 25@h1hd§|7 (ethmuundoylalmno)-Z—methy]hept—S enoic acid 1.5 HCI
2-am no: 7- (et hanj doy a.r -2-neth E’V £enoi ¢ aCngpl 5 HC 5 was
cryst al ¥ i nesisiysiglipehyim m’ﬁﬁ"&‘i"@é cgﬁﬁu‘ferfézemg’f PP si ze was

on ht heI or dgk nﬁ(from@é’ieT]iE a[?g@l@ﬂieﬁa%ﬂ parﬁa& VOHpBFEItR! BibnRAthl infil@SorRer e
spheru iti C..

| |
ami no- 7- ( HEH " Eﬁ ‘Jé’ ARG g'lnfs?g’tyﬁﬁl?tﬁeeﬁ?m aeid b8 BCL Bephysisels Hoy by

thsi Cfill %&mﬁg)Iﬁg\ydearawﬂydigﬂtlcamspdmeﬁce gith _Itl_ﬁ&?r&‘&ﬁn?m%ﬁllewiﬂl ich thﬁor?/
or a sal t sol vat | see Tahl e ul ometric Kar
Fi scher \A/astOB’F“CE‘nﬁF ryrgll%ﬁf gahlamems ’c‘-“@?ﬂr watergaehyes fRdi 0530 BHES0-%% 1 om an
aver ageo of eqiitledi; 861 e BRPgS of twd althRrdnlehis. El ement al anal ysi s results of
2-am no- 7- (et hani ni i doyl am no) - 2- net hyl hept - 5-enoi ¢ acid 1.5.HCL 15
Measur ed by conbustlon anal y5| s vs theory, wei ght percent El enment

Nemsur ed ( Ilcat Theor le@r on 44.56 | 44.57 44.

Hydr ogen 7* 1§ 3?157%“ ?FB’@‘EW‘ gy llgmele) %@e@g er&ﬁrea?lmédz 19.61 /
19. 68 . 85 Polarl d I| cros

(25, 52)2 2- ani no- "‘ﬁ%an ELtonoic acid 1.5
HO found refra 20 1.59, vy

1. 608, a negati thi‘mﬁﬂr 'Qiﬁrfm 4 Jl_de@ﬂé%s..__su_(.ng di spersi on
of the optic axdyiRese appalSAr 9% t he lint erfef-éhce fiqures.

Differential scadifessnchl orilds8/ 5600 lfound A568Bngle nilt at 224 C
and a heat Chlorine 19.61 /19.68 19.85 -

Polarized light microscopy of (28,5Z)-2-amino-7-(ethanimidoylamino)-2-
methylhept-5-enoic acid 1.5 HCl found refractive indices ng o 1.508, B approximately
20  1.59,y 1.608, a negative optic sign and 2V near 37 degrees. Strong dispersion of the
optic axes were apparentt in the interference figures.
_ Differential scarming 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 pattem of 2-amino-7-(ethanimidoylamino)-2-
25 methyihept—S-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
30 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 mejting by TGA.
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of fusion of 147 joules grant. (See Fig. 2). Fig. 3 shows 22 Febrpawders
X-ray pattern of 2-am no-7-(ethani mdoylam no)-2- 25

met hyl hept-5-enoic acid 1.5 HCl. Referring to Fig. 4, the cal cul ated
x-ray powder pattern fromthe single crystal structure overlayed with
~the powder wet@myopattern of 2-am no-7-(ethani m doyl agi-fedndnsser

net hyl hept -5-enoic acid 1.5 HO agree very well, with all owance for
the tenperature difference. The single crystal data was coll ected at
120 K and the admmystalﬁner:agmxdaﬂaetbannmaﬁrlaam)éﬂneﬂxmm&mid woRd. 5vvas :
observed by & her ravi.metr TGA Jation
nelt (see EF&;”%S”HP ﬁcopslgﬁt hgel @5 %a%lﬁo]%maa%%d%% Terf tf% TGA 19
22 Febr uar ym20-0+ethadfhid®)0udtifd)4ch A hispi-1IGR081d0 2638 Vat THeC, bymiSaI l'ine

2- 7- (et d 2- Ih |
noﬁhmygfgsc%‘ E]Iad%cﬁg%ﬁ‘g%mp 16}“a'rrg:cé‘lln %’Q@)ﬁtﬁ/cfn@éc aCI“@?t&g)s‘éfpt:gn
of 2- am n8eYR(te thegain izl 0§ 5% vnd @) 502 RE! thy baiepbs 6860l igtinden. 5 HCl  at
25 C, byDVS t bal .. Sh d t f 0.91 %at
7006 t el At SETH e Py TRy PR Rt A8 dethefliny and a
'90% R H. t paafyad mgh«\akzrozﬁop@%‘hérmlﬂemh fuﬂframtalhwaﬂeeﬂmbmkommel ow
| ati h it th
pol ari ved PR tHsEFoRS B e AR B (T FTg PYETR] R af ¢ or

r enoval 10f r propértia by BDMshggeaedJmtam emgémubrytsthlefom yeetupdd but et ledstaembad

~increased e e bserved. o 10 op gested

Tt no. chahGe TR ey SR A BtiiPien o7 wrineb ebie K sk g egled
Sanpl e had dgefrom the DoLSUn@istoke ibalamcg SThid skt foad, 109G sk ngsolvkéitd.e | V. shows
the detailed data fromthe DVS noisture balance. This salt form 1.5
HC has no salvation. Table 1V 15 fa598f RH %9 Sorption Desorption
Hysteresis Cycle 1 0.0 0.00 13.02 16 0.10 20.0 0.16 18.93 18.77 20
30.0 0.21 40.0, 0.26 22.72 22.46 '

15 Tarpet RH (%) Sorption Desorption Hysteresis
Cycle 1 0.0 0.00 13.02
10.0 0.10 :
20.0 0.16 18.93 18.77
20 30.0 ' 021 '
40.0, 0.26 2272 22.46
50,0 028
60.0 0.27 33.44 33.16
70.0 0.91 '
25 80.0 © 18.48 67.59 49.10
85.0 46.91 :
f-’::) 90.0 76.82 76.82
30
White crystalline sohd
MP 253
[ RNMR RS, CHN e i e i i f e e S o0 O T TR e
35 '
White crystalline solid
MP 229.33

B HNWIR, FIR-MS, CHN o el T F 35T

A A 00, O T\ A T
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50.0 0.28 60.0 0.27 33.44 33.16 70.0 0.91 25 80.0 18.48 %éF 9 493&9
85.0 46.91 90.0 76.82 76.82 30 Wite crystalline solid

.1 1-NVR?9%4S -1vl Si' CHN holr~ 46a0a ~tn.~ ! ski d but ~,,~5 ti vi~9pA"~
e ~_ ,ti"fi"Y;~:".~ 35 Wiite crystalline solid M 229.33 H
MWR-MS, CFHf > ....: i":fix ", <+ ~f$x k+~1 , r:~:?9J~0, '.s 20 22

February 2007 Cains Wiat is clainmed is: 1. Acrystal form of

2- am no- 7-Qlétokani m doyl am no) - 2- et hyl hept-5-enoic acid. 2. A crystal
form of 2-am no-7-(ethani m doyl am no) - 2- et hyl hept-5-enoic acid
characterized by at | east one physical neasurenent selected fromthe
group consWbdt isripimdd is:x-ray powder diffraction pattern as shown in Fig.
3, Raman spectrumas shown in Fig. 6, nelting point of 224 C and a
heat of fusion of 147 joules gramt. 3. A conpound of fornmula (1) NH
NH2 1.5 HC O HM &@dtfigorm of 2-amino-7<{ethanimidoylamino)-2-methylhept-5-enoic

(2S, 5Z) - 2-am no-2-net.hyl -7-[ (1 -i m noet hyl ) am no] - 5- hept enoi ¢ aci d,
1.5 hydrochl oride éfidy physi ol ogi cally functional derivative thereof.

2. A crystal form of 2-amino-7-(sthanimidoylamino)-2-methylhept-5-enoic
' acid characterized by at least one physical measurement selected from the

group consisting of: x-ray powder diffraction pattern as shown in Fig. 3,
Raman spectrum as shown in Fig. 6, melting point of 224 °C and a heat of
fusion of 147 joules gram™. :

3. A compound of formula (I)

NH NH, 1.5 HCl
— Z__OH
HN o
I

being (25,5Z)-2-amino-2-methyl-7-[(1-iminoethyl)amino]-5-heptenoic
acid, 1.5 hydrochleride or a physiologically functional derivative thereof.

4 A pharmaceutical composition comprising an effective amount of (25,5.2)-
2-amino-2-methyl-7-[(1-iminoethyl}amino]-5-heptenoic acid, 1.5

hydrochloride, together with a pharmaceutically acceptable carrier.

5. | Use of a compound as claimed in claim 1 in the manufacture of a
medicament for the prophylaxis or treatment of a clinical conditien for
* which an inhibitor of nitric oxide synthase is indicated.

6.+ The use of claim 5 wherein said clinical condition is seleoted from the
. group consm‘nng of | pam, mcludmg .sorﬁatbgenic -(ei:thci- nociceptive or
neuropathic), both acute and chronic; opiate tolerance in patients needing
protracted opiate analgesics; benzediazepine tolerance in patients taking

'benzodiazepines; addictive behaviors, including nicotine and eating
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4. A pharmaceutical conposition conprising an effective a of
(2S,5Z) 2-am no-2-nethyl-7-[(1-inunoet hyl)am no] -5- hept eng?%ﬁ%gaa 201).75
hydrochl ori de, together with a pharnaceutically acceptable carrier. 5.
Use of a conpound as clainmed in claiml1 in the manufacture of a

medi cament for the prophylaxis or treatnment of a clinical condition
for which an inhibitor of nitric oxide synthase is indicated. b. The

use of claim5 whergbResaydleticiftatioandidddQnhisspis el Br Sthcf;aM t he
group consi sting of. pain, includi,ng somat ogenj zg ei t her nociceptive
or neuropathic), BEHHS pdition s srEminipicothegioss S5 er ance i n patients

needi ng  protract eqgi@RhAlRpaa! BEIbES infRRANERE) RERMREvilPhRERAEE 1N
patients tatting benzodi azepines; addictive behaviors, i ncl udi ng
‘nicotine and eati ngearesprapghdisitesssyotonre (ARG Grideat-indiped ungigury;

hypot ensi on associ gtslidMidR afERLCwBITLS Métaby; ShPEkia; an ocul ar condi tion
i ;glonerul onephritis; restenosis;

-, system c |upus erythematosis (SLE); Teru h
i nfl ammat ory sequelmyEuesRAresEp;idisprders plogasTomtestipal enoribiypibaery di st ress
syndrone (ARDS) ;  0xLAa01shfCEthiit Gak AAbtHsY darmpCOTRY duGRint

associated with 1L2 therapy, cachexia; Inununosuppression; disorders

of gastrai nt esti naltra¢tpesiltipg fromdnferensneysticEtrenis regbment focptyefuncipnagi viti s;

pancreatitis; da'rrag%in%%o Q%%%mgomﬁ%gggm&w;m{&mg from |

i nfections; cystic Si's; treatnent To a dys tiona I mrune

syst emi® adenomat ous pol yposis; tumor growth; and bronchitis. 10 7.
Use of a conpound as clainmed in claiml1l in the manufacture of a

medi canent for_the prophylaxis or treatnent of a clinical condition
for which an Tnhi S§@f?a@mpﬁmdraﬁ‘elwﬁ@él%lydt%ﬁ@@an%faqhﬁm@at ed. 15 8. A

met hod of making C&%ﬁfoﬁhéﬂtﬁﬁﬁﬁ%ﬁqpﬁﬁ%ﬁi@ﬁ%@hﬂx@ﬁ%fﬂ@ﬁﬂ%ﬂ cohdilidolor

i m noet hyl )am no] - 5- heptenoic acid, 1.5 thrthI_ori de conprising the
steps of: (a) ObtaMfihg abiear it sdesuhase isindqated.
(2S, 5Z)5 2- am no- 2- net hyl - 7-

o 8. A method of making crystalline (25,52)-2-amino-2-methyl-7-[(1-
' iminoethyl)amino]-5-heptenoic acid, 1.5 hydrochloride comprising the
steps oft

(a) Obtaining a non-crystalline form of (28,5Z)-2-amino-2-methyl-7-

20 ‘ [(1-iminecethyl)amino]-5-heptenoic acid; '

[ts)] 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 _

() optionally adjusting hydrochloric acid concentration with an

25 | - appropriate base until the (25,52)-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 (25,5Z)-2-

, emino-2-methyl-7-{(1-iminoethyl)amino]-5-heptenoic acid and
30 | 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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20 [(1-i m noet hyl )am no] -5-heptenoic acid; (b) optionally zgquﬁgryzow
hydrochloric acid until the (2S,52)-2-am no- 2-

met hyl - 7-[ (‘1-i mi noet hyl ) arni no] - 5- hept enoi ¢ acid reaches 1.5 HCl

equi val ents; or (c) optionally adjusting hydrochloric acid
concentration with an 25 appropriate base until the

(2S, 5Z) - 2-ami no-2- methyl -7-[ (1- ininoethyl)amn no]-5-heptenoic acid
reaches 1.5 HO eqd®val @??P%allysﬁiﬂmgﬁae(%%i@@rﬁl?%z‘ﬁ"éﬁﬂv? Kg any ot her
salt counterion from thg{2H l?a;l)mca =5-hs tenom acid, 1.5 hydrochloride obtained

am no-2- met hyl - 7-[ (1-i m noet P;ry ') am ng 5- hept endi ¢ acid and

addi ng hydrochl oric aci witupystglline ¢S, 5@8 agpyo-2-methyl-7-[(1-

2?-am no-2-nethyl -7-[ (1 ) idsreaches 1.5
hydr ochl ori de equi val elﬁ%@eﬁ%&%&%{&%@@:08@%9?9&&%%%'%%6“ |y

seedi ng the (2S,52) - 2-am n@- 2- pesichsily-afdipg 4 solvent.

i m noet hyl ) am no] - 5- heptenoic acid, 1.5 hydrochloride obtained wth
crystalline (25,52)-2-am no-2-nmethyl-7-](1-

i m noet hyl ) am no] - 5- hept enoi cacid, 1.5 hydrochloride; and 5 (f)
optionally adding a solvent. 23 '
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