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With all pharmaceutical compounds and compositions, the chemical and physical
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stability of a drug 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

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
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Still, other disorders that may be treated by inhibiting NO production with the
present salt include opiate tolerance in patients needing protracted opiate analgesms, and
benzodiazepine tolerance in patients taking benzodiazepines, and other addictive
behavior, for example, nicotine and eating disorders. The present compoimds may also

be useful as antibacterial agents.
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DIBAL is diisobutylaluminum hydride
DMF is dimethylformamide

EtsN is triethylamine

EtOAc is ethyl acetate

KHMDS is potassium hexamethyldisilazide

KOH is potassium hydroxide
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| eading to spherical symetry. 20 Abbreviations ACN
o¥lelahete fadidevel y CH3CN is acetonitrile AcOH is acetic

acid 25 CH2C1 is nethyl chloride DIBAL is

dMBgobess ypeaing®i num hydri de DVF is di met hyl f or mam de
30 Et3N is triethylamne EtOAc is ethyl acetate 35 KH
D™sClss petvieboriden hexamet hyl di sil azi de KOH i s potassi um
hydroxi de 6 22 February 2007 WO 2004/018412 _
PEAHCS09 ogiplpdreenverbopie ($9divp Brhenatels j s nass
spectrum 5 MCl is nesylchloride NaHCO8 is sodium
hiyebSOgisodivm BEPhetee (sodi um bi carbonate) Na2SO4 is

sodi um sul phate 10 THE is tetrahydrofuran Al so

eFBF idettrhydrefi@n this invention is a class of

phar maceuti cal conpositions . cqonprisi ystallin
(25, 5 isemipmepbufiig BEHAPRRTID g NP FRIESCHETH SPPRPSE. o
R%Hrngrisﬂié cx?ﬁhlﬁnmsl,ﬁmé.tﬂhb-dﬂeﬂ]allmlixﬁaﬁ)mﬁﬁt)ﬁmibtwmebt-5}B®ia)r_
e non-toxic, pharnmaceutica t abl [
B R e
r elogtitiskatRrs08/6 diluafs and@REdivants (coRdcvdlarlefiredi dhereinfas

? %eq'?n‘xat%a s)egnd?i? Eésx¥§¢ Iot.[tltg'ra%‘t(i-jxle(:i‘xrl‘]gtre 'en’zls-.h %heccrrys?atll le lf&rgleof
(2S,SZ)-2-amino-?-(ethanimidoylamino)-Z-methylhept-S-enoic acid hydrochloride of the
| present invention may be administered by any suitable route, preferably in the form of a
pharmaceutical composition adapted to such a route, and in a dose effective for the
treatment intended. The active (ZS,5Z)-2-amino-7_—(ethanimidoylamino)-2-methylﬁept-5-
enoic acid hydrochloride and cofnpositions 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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" be administered by any suitable route, preferably in
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the formof a 20 pharnmaceutical conposition adapted to
such a route, and in a dose effective for the

t rveazomnwz ntended. The active PCT/US2003/026347
(2S,52)-2-am no- 7- (et hani m doyl am n% | hept b?
eFbetd aaéul%olﬁgdﬁ%lﬁﬁaﬁe%@%%mé%h%@ % tP‘F STl

epeaideh SbouP@ s acibBitSb Glzfkd bedyaldi ghx and rfdst mﬁasylbawlegn about
intraperitoneal ly, subcutaneous|

in ramJ cul ar|
LB blocimais gy ek maRcePTE PiR FUf oY S FREF HECBIRFTa
cmwd&ggﬂgp& be in the formof, 25 for exanpl e, a
t abl et capsul suspensi on or |

phar MEEBAIEIE 445 2Tt - @H‘ai‘lg”d%d‘g‘f”é? Z\ﬂ?Te@’%més'qnﬂictaﬂg

f aPBcRbride déﬂ&l@&& ddﬂmﬁstmmyal nﬁhsrdgmﬁl Aick i Feefbrally fopiRaint
of  the active ingredi

‘g ﬁ such., do‘i}ﬁﬁq

uifmpistgtion Willdregecomphishe b%%laé’étc § RO GPERA

nﬁﬂm@‘aﬂy&%r afidond sh@ik ©Hdpy In dith€GhdePHe MVaagéﬂﬁ@Mlvéred) n

wherein, for exanple, saline, t%x rose .or tgr rLavg

uSBEPuRushy fram e Biel O 3 IPRFaPs e g oo the ac

t Eg?ﬁt%ﬁﬂﬁgalalﬁ athﬂeMvc';l Ghick 8 uﬁﬂﬂfﬂleﬂmm thchﬂﬁn drSmaokaionihs teeipizt. If

and the dos n t reatin ease

CBEr o S EOERL BB ARSI BB ST TS Ty pr e

t RitiSe hg&ﬂtﬁﬂidrﬂﬂstdlewanhiSeﬁﬁiera In reicesepf micrdcagshies, the

|nclud l.ght,,sex and nmedi cal condition

of"°tRT8 E‘%oﬂgggfnag%ﬁeg\@%@%ﬁ VA B e di sease, the route

an d f r[elq u&ymsemf ﬂaeadnismhsctfrﬂm mmmtloamdy bdr@nmmd from lpown
;Pglgg i Efnch GomeP ik mégohsz@;sag Bttt HElel)an LHEISRS: i

nt4°ca I on ontain active
| ngy eﬂmmm smixture ¢felt kang@ eoﬁﬂseﬂmmth @faf ortap oil2pQth bah 2 fat

PL&f Sl Yreda t nRsifd? %%chgieé th&héQch'Iglp@ﬂﬁilc

nost prefrera en 7/ 22 February 2

260 sifaraviich ap@w M@g/ 1 sedse prefistsd to lfclmabom °Hgnd pfat.
d %%e&held %%mﬂfsﬁéﬂ@%ﬂ:@r QﬁhJu@sth@lQe Infelle-B9 sd’l@iﬂgcht

t bout Q. / kg pod
%@%&w@@“ﬁ%&%v%m %506%? i T

M KIS £RRn Bkt B Rde whith YorRe the Bﬂi &iﬁfetsadl phaselc d’f&hed:ﬁiainy do S e

can be adnministered in . one rb Ses, 1}{
Ofcy@tlla‘]crnp n‘?énulsﬁiers and emulsion stablhzers su1t le for use m atlon of

( &2 pBofont zwamoﬂ Orcitidd Biden B, Bpatnsd, edwsteanyt Aedlsl ﬁllyﬂldlbd pleell,e

3L en RS U A gl It e Y 2

Wi | | bEheabsl@ngilsuisble dilis ifngfoathp finphlagontihbaseddn achieving the

S5 SRR s BN R e 3

d akelylarbe dseddmpﬁammamsil ymiilsionmfdrinelaties &rveni low. dlfhus, the cream

ms}g:ou ergtlﬂyg Be z; Ig]ornoglrJ sy, nonnsﬁmﬁ alg “}agﬁagletplfb%ué %ﬁm\éﬁtable
consistency to avoid leakage from tubes or other containers. Straight or branched chain,
mono- or dibasic alky] 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

8
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or suspended in suitable carrier, especially



an aqueous solvent for the active ingredients.
antiinflamatory active ingredients are prefer

" present in such formulations in a concentration of 0-5
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to 20% advantageously 0.5 to 10% and particularly
about 1.5% w w. For therapeutic purposes, crystalline
( MO BPIB123 i no- 7- (et hani m doyl ami no) - 2- 10PCT/US2003/026347
nmet hyl hept - 5-enoi ¢ acid hydrochloride is ordinarily
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cellul ose. Fornul ations for parenteral adm nistration
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sterile injec?'on sol utions)or syspensions. These 20
sol ut fons and {suspessi ons y be preparedyfromsterile
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chloride,/égglor variouslmuffeﬁ O her adjuvants and
nmodes of adpi-ai stration areq,®85 Wwell and w dely known
in theP utical art. ~Z2ZdFebruary 2007 WO

2004/ 01841 RCTPUS2003/ 026347 fhe anor phous form of
(2Si 52) - 2- an{no- 7- (et Hanj m doy)y am no) - 2- et hyl hept -

5-enort acid/ ydrochl ori de be prepared in

accor dance th the generaly schene shown bel ow. 5
GEnerid>Synthesis-Schemg.a-ﬂ~£}ﬂc¥la |C H2Cl ~~OTIBS
10TBS @y HN |

a) KOH b) Mel ¢) TBSCI1 d) DIBAL e) MsCl f) 3-methy1—1,2,4-oxadiazoﬁn-5-one

potassium salt g) AcOH h) T£0 i) KHMDS / (28,48)-3-benzoyl-2-t-butyl-4-methyl-1,3- .
oxazolidin-5-one j) Lindlar's catalyst k) 6 N HCl
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salt g) AcOH h) Tf20 i) KHMVDS /

(2504@3/013“E)enzoyl 2-t-butyl -4-nmethyl -1, PCT/US2003/026347

I e
BEhapteh aic ﬂcld dmydpuhhttldc}n of

(2S,57)-2-am no- 2-net hyl - 7-[ (1-i m noet hyl ) am no] - 5-
heptenoi c acid, diydrqghl ori deNH wH NH2 HCI OH
HN — “on

HN
— o

(2S,5Z)-2-amino-2-methyl-7-[(1-iminoethyl)amino]-5-heptenoic acid,
dihydrochloride

HOHZC\:/\/C%SiBV

7\
EX-1A) (Z)—5-t-butyldimethylsilyloxy~2-penten-1-01 (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.

N/<NK_/\./° S,)ﬁ

O

EX-1B) To a solution of EX-1A (720 mg, 3.3 mmol) in CH2Cl; (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 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 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 (Na2S04) é.nd 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 'THNMR.

11
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added, the solution was extracted with NaHCO3, brine
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5 f aesullibg kolufidrewssolonemtratedais vaquertp #a @11|Wh%€%§c¢1$§?ﬂﬂedt1ﬁ@t0“
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t cevyiogitad tagive PO mekduett-) wbthe ‘Eﬂﬁlﬁdfql“é olwodwagﬁcle%avlerﬂﬁﬁs oil.
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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 prodl_lct as a clear oil.

20

EX-1E) To a THF (10 mL) solution of (2S,4S)-3-benzoyl-2-t-butyl-4-methyi-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 KHSO, (10%, 1.5 mL)

12
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EX-1C) A solution of EX-1B (100 ng, 0.34 mmol) in

m xture of acetic acid (1 rnL), THE (3 nL) and \%é?%l?maryzom

(1 n) was stirred at roomtenperature for 16 hours.
The 5 resulting solution was concentrated in vacuo to
an oil which was dissolved in Et OAc. The organic | ayer
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Stthé 8Bikdl20dylated pRodfict asTh@eas6il.ut i on was concentrat ed in
vacuo. and To the resulting.yellow slurry was added a
> CH2C12 (1.5 nmL) 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 with EtOAc: hexane
(1:1) to give 62 ny (44% of the desired triflate
product as a clear 0|I I N-, ONO NO 20

EX- 1E) ToaTHE(l qutlo f Hol

(2S, 4S) - 3- benzoy! - - 3.

4 rmol) at -780C

oxazol i di n-5-one (Ref N
was added KHVDS (4.48 niL, .2 rrﬁol 0.5 Min THF).

10The resul ting orange col ored solution was stirred for
15 min. followed by the addition of EX-1D (580 ngy
1. BX+iroT9 a mithanel Qi) sejuticsl eft BRAEWRES p8, @p2 emo& Was added

Wﬂg@e&: W&@Eﬁfr ’?ﬁeufti?reé Ql:}rﬁ‘r@ﬁglr'eeﬁyéégr}@r Ag6lirt, iR cBdled to

20@@0@3&@2@@6 @ezluesva@mmd yriipdion r‘i‘HmElh@lEe 2 e filtrate
Or GaNdnfpp J:c?bbeélvé"@§ d&%@@&@&&é&md%cﬁﬁ% FBELcE L B 9@b€d>ﬂl nA
vacuoto P’e‘% eII0W0|Idf {; cru&g ¢
15 natodytipnpf Wﬁ§elf:?t1’r P‘F 691%110&%19 5 Feffiied fgh gr Apiye™
ONw&d leln6eddR! vaalau td@e Wesu i t6AC Wae yaifizd (b ityerde@hge \HPLC
0
13(381qu \15118 /go minute gradient of 0-40% CH3CN/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 (28,5Z)-2-amino-2-methyl-7-[(1-iminoethyl)amino]-5-heptenoic acid,
dibydrochloride product. MS calcd.' for C1gH10N303: 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
25 | Material Name: (28,5Z)-2-amino-7-(ethanimidoylamino)-2-methylhept-5-enoic
acid (HCl! salt . hydrate) :

Appearance colorless to off-colorless glass / gum

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

13
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Single other Impurity by Chiral
LC

identity by "H-NMR (D;0)

Purity by 'H-NMR (D;0)

Impurity by "H-NMR (D,0)

l\%h %@}g() &Vxﬁfcﬁﬁ)@ﬂ@%@ (

Hﬁ@% s e L

i 75 hours. The sol vent
qﬁn1mas

;ﬁ"

{oydfVo- Z?j "%gﬁ”’*&‘g@d’@ 8%8?’?%°1a0| d).
wer e conblned and

m The roduct was

dlssobwgg

fo |ve
é g

de OH

hyl - A\[ (1-1 m noet hyl ) am no[}{5- hep
chl orfydle product. MS cal cd.||for

[ MPH +, found: 214. (100 9% 'H
311) , 1.5-2.0 (m 4Hdy 90 (s,

5- 5.25 (m Vi nyI 1H), 5.30-5.45

;J%gﬁglal Name:
m@@ anlno ngthylhept 5-e

gmfppearance colorless to
qéﬁi@i{"%entlty by LC M5 conforns

(ShAAN HsdQutam no) -

acl y mass 214 (el ectrospray+)
SBChieS2003/ 026347
)Z)-g'aﬂﬁﬂom'
(ethanimidoylamino)- 2-methylhept— -enoic acid

- 21 W?b/JWLH&ﬁEéﬂF(QS)CZ afihel7-
(ethanimidoylamino)-2-methylheptanoic acid
hydrochloride

none detected

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

H
HN NWYCOZH
Y H,

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

"1 % of overreduced species (25)-2-amino-7-
(ethanimidoylamino)-2-methylheptanoic acid
hydrochloride

2 NHy

H %,
" HNs_ _N
ﬁ/ COH

1 % of bond-migrated species
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hydrochloride 2.5 % overreduced (2S)-2-am no-7

| mpurities by LG-M (by W) 22 February 2007
" (et hani m doyl am no) - 2- met hyl hept anoi ¢ aci d

hydrochloride H H2 Single other Inpurity OC OH +2HC1

(by ratio of M5 channel integrals) none detectable

covd mpamsssid st andard dentity by Chiral LC (b‘]T/QW03/026347

>99. 9 % chiral purity (S-isoerer—94-62—%cher—cal

burity of (2S,52)-2-am no-7- ,Ass b Chiral k&u(by
TJV) (et hani ni doyl ami|no) - 2- rreﬂ\'rﬁ hept ~5=€noy£ aci d
1.73 % overreduced (2S)-2-ami no+7 NH,

et hani mi doyl ani no) - 2- net hyl hept anoi ¢ acid _
hydrochl ori de Singlelother Inpurity by Chiral LC none
dletected conforns to (st tug e -ggg--gsgm 0- 7-
et hani m doyI am no) - 3- O{ctéﬁ%%ﬁ]gm?{oggﬁgi ¢ aci
jjdentit 1H NVR (D20) CO2H NH2 98 % chemi cal
i Begidugl %?A %/ PEVEZ) - 2- %9 HQLM(
ethanlmdoyl am no)-zfl\fna t-5-enoic acid Purity
tp MetaliAnglr 15(D20) 1 % g ,{ %ed speci es
2S)-2-amno-7 (et harl i doyl a 0) - 2- et hyl hept anoi c
cid Inpurity by LHINWR (D20} hydrsachi. o5 dsleciNigs HN N
02H 1 %of bond-ni |gfgl SPEGhCR. 741 N:1233 CL24.07->25
Elemental Analysis HC12 H,0

(Note: Material appears to be hygroscopic — elemental
analysis reflects water content at time of analysis.)

Q)

Y

15



N

14 22 February 2007 WD 2004/018412 PCT/ US2003/ 026347

HN N _COZH INHZ not detected (limit of quanti Eaffpary 2007

" is 50ppn) Residual TFA (%W/w) Pb < 1 ng/kg Pd < 2

10

15

20

25

ng/ kg Metal Analysis N 1.8 ng/kg Fe 18.7 ng/kg
calc. C 35.28 H 7.55 N 12.34 d: 26.03 found C
340418412 41 N 12.33 O : 24.07 -> 2.5. EPEHEY0M026347
Anal ysis HC12 H20O (Note: Material appears to be
hygroscopic - elenmental analysis reflects water
content at tinme of analysis.) 15 22 February 2007 WO
2004/ 018412 PCT/ US2003/ 026347 Exanple 2 -_preparation
oExanipde 2 r preparatip efihe eryptatform pf @Séﬂzﬁﬁ!‘*ﬁ**
(@thanivideyirmyipe)d-methyhepet-sapicfisith - 5- encic acid 5
Crystallization Anorphate

( éRsefilzago@M NO- 7- (et hani m doyl am no) - 2- net hyl hept - 5-e
norc actd, 10 with excess hydrochloride, is freely
soluble in water, nethanol and ethanol, and soluble in
I sopropanol and various sol vents contai ning water such

as 10%MN&biRke (O sAHFamnel fothanBatdifaaiugg-2ahdlyihept 6 tmtcacid,

10% water in_acetonitrile 1and hi grgt%é atc hgxlfasl?o W {1 holuble

wetitl pxoespiudrockingide iiresly; seluplp a4y TBethgne ﬁnéﬁ. bR T3

| §SSoptdpaid] R1A8=HEHs Bblvinks doltintlp Wasoduvtess 19% eastren THF, water

acetone, MEK nethyl isobutyl. ke(fo_o e. THF eﬁlh I

BRI el P Pt B R STETEF ohgls WiitHiter, The

C Yrhé&PhRxia B olutslé atisaificay lesethitame matalt Drthd dry balveatsdested:

t ol uene, oyt .4%0 of

tat form, 1
(st it SR TR sy Lass s chigroforpy mefiene ¢
Nehl6ridepitek ghevy@gcatiesme)| didpropyl dBeryrcetofittiPird tefnende wat er .
erl Agogt AEG'(:)\)%lA'gooq (i%-ﬁmng&thanimidoylamino)-Z-methylhept-S-enoic

acid was dissolved in 10 mL 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 (ZS,SZ)-2-arnino-7-(etha:ﬁnﬁdoylamino)—Z-methylhept—5-enoic acid
to pH 10.7. A chloride selective electrode indicated chloride was reduced to 200 ppm.
This solution was filtered through a Millipore 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

electrode reading.
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1
N

resin that had been converted fromthe chloride f
to the hydroxide formwas used to titrate the

" sol ution of

10

15

20

25

(2S, 5Z) - 2- am no- 7- (et hani m doyl am no) - 2- net hyl hept - 5-e
noic acid 20 to pH 10.7. A chloride selective
evexpwden? ndi cat ed chloride was reduced t oPQUUS2P3(§76347
This solution was filtered through a MIlipore 5 mLS
menbrane and the solution was |yophilized. El enental
anal ysis of the freeze drireslesol i d, Table |
i ndi cated chl oride was . redu .25 ui vaI
WA O SPUC GRS TP ) P D8 A T e BeeTpgeent
el ecTERMentT ¢aRdoRE0 HCP P Théry @25 O [IMeysurd Qdhplivde)
2004 BIB4L2Z | PCTEE)R2008/ 0265346 Tabl e |1 sklenental .
anal yﬁquau1t§98nea%uredgpy conbusti og.gangbysi s v§.

t heo Witro M pgycent. Hgergent Iheongﬁsyﬂigahepr‘
0. 25 i L] ur ey kou ITcaggy Car pon 56. 3358. 96 5Z. 47
/| 52: ytrogen 89 ; 8973796 N Trogen 19.7

18. 18 18 16 / 17.96 Chlorine 0 3.83 3.98 5
Hydr o dhidmchlgudessalt, (2S,5Z)-2-amino-7- (ethanimidoylamino)- 2-methylhept-5-

A 5 aﬂ;oﬁk%gzn &ﬁ%ﬂ%bﬁsw axbiRNE PRk wAreRREMiIRRlatd-

eno C aCI 1 SSO In water, various |ow
a ket satuTtefetvd estate ta eblgigrspaceptraied ralions. Zhanfisaiyts listed

glfo%: abedsd ttn{l%l‘ce Meehit6m t@uft @iq&d@ﬂﬁﬁfﬁlﬁsﬂbﬁﬁ emulsions

uti ons. e antisolvents |listed ove %f used to
f endcalasgynaccipitptes Vere Abtaiptd e plhpeses jVaperditfusiop Setup.

OH&ﬁaﬁ%ﬁH&éﬁ&ﬁ%muQH&m&h$§§Mmﬁé@%mﬁkbabEﬁemﬂfe obtalned
in all cases. Vapor

. usion cells m& d
10 wi thsampiecfhydrechlogige st WRRFatary pEBYRET 1 @Y@ ‘?wfs@an-
e Phkdwild st 3 o W Bx wétkS ArTluge aéodhsmis @ﬂiiﬂl@lﬁdgahetos al t
was rotary evapaorate

di ssol ved d
aFR%?fuflbd?P% (lj’o]'a% eg ]'zhélahjmfrgscgr&\ivas u\é O(Pto sholwzt%q cﬁ/gtaﬁzau(gn
Tma§o&aﬁﬁg eNdaggBAf df the vsmnmtoamweyanmmmrglexed mi v eridy

d . |
e R e e
b aa:abe ofihrﬁst}tﬁizalncacéxmdlente,\ﬁﬂﬂl driohs B8lvents, &t Qblain mere ctygtplhne
% | rif] frh s gk)dz %{n}é(?%S%Md?ﬁ%o)of-mwﬂhéﬁ%%61@Lcld\las

crystal l'1zation
ehpcﬁoqhimm sVery\Aﬂltlh iy qrtadlizginm aspired apdthehedy YPohiewey-
5&’%& e%ch 1'3’?&;&5 x@mﬁ el 8"bolarized light microscopy for evidence of

am no- /- ani m doyl am no) - 2- net hyl hept - ?
n @plymarphigm. The crystal habit and optical properties remained cons1stent to one form

Crystals from each lot were biaxial, exhibited a face of high birefringence and a face of

low birefringence n;-ng <0.006, with optic axes emerging from the low birefringence
face.

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

17
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w
N

hydrochloride. Very little if any crystallization

occurred and then only very slowy. Crystals fr&hfebruary2007

" each |l ot were exam ned by polarized |light m croscopy

10

15

20

25

30

for evidence of 20 polynorphism The crystal habit and
optical properties remai ned consistent to one form
CWGs1084/038417 om each | ot were biaxial, exhi bi PEHVS300p/436847

of h| h b| efri ngen nd face r ce
oo e B PR MRl s DS el Lo
bnfee HOI’@ glemba/an&a@@ obMavedy Thespae gafup Soé Blattm@nucmgsi the unit

d by S _ 25
Crebiger S12 Satbse S5 e B R Y A MR, 20
| $0b¥6. MhEdbaS RO RAfigiittoned R @girioe?- (ethrmhmndof'laltﬂme) m@v&md-

with the discol ored qi,ly phase which could not be
c‘?i’l‘?tflaé‘tié’fa@""ﬁ“éﬁ?ﬁ?éﬁg%% hout al so dissol ving the

cr ylst albsut 1\/5@60f£€d8)52[) 224hfindF7- (ﬁ&mmnddylahmogé -mogtipditept-Sengier e
{
oL a2 e BT oS P e

dafded itnad td g Nes mEMﬂreﬂ mta p@Hdtmttode it igterFdhe sriytipn 2«@97

e SR bt

n@lbﬁohf;ta‘zbdﬂoalﬂdsaltt h‘hebo;ﬂlﬂizes matiigal swe$ vigtuallydisepieddn .8 FBJ-étf

TS SRR ERHBe MRa0H AAILET huaiihstt i, 081

befa tire sZsﬁmﬁﬁﬁqch@aﬂe‘mI'lﬁs mﬁﬁu@@@ voiféxed beemﬁtt@ then allowed to

confi t
stgﬁ]v%glgg krg?rﬁ gerr]xixpreﬁ'aalé yiio aelrgnsuﬁeo atu;éatlon a.nﬁ equ1lel%nu_m _Segd cer%s(i):z:lsc
aelleﬂ thea added (about 196 cng) @ndstirting 'contijyed tCrg_stzghzgtlQﬁ was noted to_
E 5w)ﬂm‘12 an?(egggilﬁéﬁg}eﬁ%ﬁergugs%ﬁ 1@%&1&)3’ rouRe trhY {JNRidh was €

act d. di ssolved in 5.0
mhtirk42 @t mord tesnpbetule fored&diquyse %mcwva%s Wead%félectffbb%ﬁ 39 to

P '\?Jaﬁxed @ o Eéél%ﬁ&e\’éﬂf Isgpr@% A6l 8 PR BGedn a0 TSR mighTlogield
sol uti1on was ltere rough a 5 mLS MIlipore '
fBﬁng,Sa%@fthy@pmfwbﬁee@héo yield 903 ng of the 10
nonohygy, MaR kffréciiRedsBdt t‘seeiﬁge’ al sym@chi dﬂ(M)-FMIﬁﬁd-m was

virtual ly dissolved in 6.

AN S SRS T BREITE Y TSI R i B epap vader
( 3R QtederibehiZotdition® foygﬂmafe laeailatas foth gymnenh hcfxr»mdméa 3Mils

m xture was _Vortexe i cated then allowed to
sOPEleFeFAY E]Fﬂ?“eaﬁé‘? @oﬁg?‘e@‘g&r ature to ensure

sat ur arw@mmm expRfjichts WedewonduGeb d few Yatdsddgnilligeams of (?@rﬁz)-

added ( nd LEr
Rt L R e S e L
amﬁlpraﬁmetalp éd simoe @ece&uktsinmtsombpmltahihﬁ 1ygpitibsd snateripldn the

sol uti on_was
hETRVEYS FREFY F‘ggg%h%téjd%o ect‘m}& %é;a@qJ]J‘Dltlralqjtu];s'te@fli t'i Fgﬁs system

was seeded and st1rred 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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washed with a small vol une of |sopropanol and vacuum

dried at 40 C overnight to yield 860 ny, 89% of 22 February2007

"theory, of white solid. It will be appreciated that

10

15

20

25

30

"seedi ng" a solution of (2S,52)-2-amno-7 20

(et hani m doyl am no) - 2- net hyl hept - 5-enoi ¢ acid may

i Wd t0ad/@84 i ncrease nucl eati on under the PEEEBY2PEE2H347
d t Cr t al | abl e f Pha :

condi ti ons. ys a sareaval et romd ar e _ai .

Hﬁﬂwﬁﬁ ZenoluaridCryista erlrrents were conducted. A
few hundred m I l'i gramns of (2S,57

2- ani mm&d( 2 einaoi Tty midey iAo )2- Wé@h@}?ﬂﬁéﬁf‘m@ agigh b HC1
aci d ¢ ichBlaitekize s s@tie order of
n e e Sl s oppRl g t%’é*‘ nlized o
58é Lickaeter. nTltehlleglorp1¢reﬁ941 pAysClesvsEs PhREHitc: g‘%@enta ahalysis of 2-
0” Vasic Bad 1.38j01S sicdlni S
é’é’é‘?ofn{] was s%lgrgﬂlg)e alé,dth?f?rsed at _anbi ntytﬂ@ erﬁt
I‘ﬂaeﬂmﬂylsqujrcbvucbdtawqm tl@bt@@%ﬁ@fd%aw‘ql H‘e?fﬁg saltwi
sttet Waler\ia s s’:ﬁibﬂﬁit(ﬁ@/ whttt) 0.09
ﬁ%‘?ﬁtsee?aﬁ g:ahl}rgn&ﬁ%/lgrggg?de to abO)l,Jt pH 3 and
Seaadﬂ&ts,menemGaﬁWPﬁ@a%‘F%H‘ét was obt ai ned, but the
yield was only 30 about 30 to 40% Addition of et her
increased the yield to negpie3% 18 22 February 2007
Y2004 -0 B4 12 RCELLBE0A( AABaAD yEitiopb enciyThept:5-enofo aid
aracterization of (2S 15HC
57) - 2- am masﬂxgd%yb&ﬂbﬁh&%h@m v3othea?y; weight percent.
et hvl heRlaae CefsuE (Ephdaest al | THeerySHHCIThe solj d
2-am nof aﬂ;o Thani m A403sl/anksno) - 2F met hy | 4482 - 5- enoj ¢
acid 1. ger| WAS_Cigry@BlTne py pol ami7zed |i ght
m cr osc Yoged| The T 3%kShiakbi te bl ze wags.6.n t he of der
of onel@LEIETETET 10ld16 18881 onef at ed pexds cles were
spher ul mentar _anal ysi s of 2-
am no-7- (et ham m doyl am no) - 2- met hyl hept - 5- enoi ¢ aci d
1.5 HG .0y dE{Qﬁ{t%h&@éco };@t(fg)gjglzo@ynd;%@amadﬂddalmn@ -2t i ght
corresponcfence W th ?heor for a

s flethgihepd frencewidiabHE! Mm@éﬁﬁc@ﬁee‘f‘ﬁhlz"é Dt } 3 (% b@%?x%?l er
anal yS| foun [ a0 0 ey BkSion bf Ben
ah>aver g@énﬁﬁa YWQC Sl%%glezr\r’ents dl%gislg III@I %Fe}?;nt al
aBﬁ-lc)éSd:sSvefee@pdrtm imghe interference figures.

2-am lffgerﬁé{lsc%g,u CQBMJHQ@ (%H%b(): 2ufet Sydhaat 22280 a heat

acid asure onmbustion anal is vs.
t lBefasiyn ofvlmghles gremce(ﬂeeFlgé)errent Measured (duplicate)

Theor yF g 3%h<k;lgI the powder x-ray pattern of 2- amino-7-(ethanimidoylamino)-2-

methylhept-5-enoic acid 1.5 HCIL.
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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Carbon 44.56 / 44.57 44.82 Hydrogen 7.87/7.93 7,71
Nitrogen 15.58 / 15.60 15.68 Chlorine 19.61 / 182 Egruary 2007

©19.85 Pol arized Iight m croscopy of

15

20

25

30

35

(25, 5Z) - 2-am no- 7- (et hani m doyl am no) - 2-

met hyl hept-5-enoic acid 1.5 HO found refractive

i madwemigack a 1.508, f3 approximately 20 1. BOE/US2003/026347
1.608, a negative optic sign and 2V near 37 degrees.

Strong di spersion of the optic ax re apparent..irt
the i ﬁhmwlm@@nﬂmcga{?é@mnmlwh@fﬂé’ﬁ?' gﬁg‘gﬁ'ﬂ?& aid 13

°§é:1§£ ﬁ({ﬂﬁ)ﬁé‘é@%&p&sg)mé UVA70% FelaBd Rttt MsistR 4orticarnd 22

f 147 |
Fangno 3(%3@%@@@%2@,%#@% %431 a? 85 L:d gy D%%
K@W %ﬁlchQ eh el Jﬁuagﬁﬂegﬂfh B£0. 91@8 atZ9% relative humidity (R.H.). At

ept-5-enoi ¢ aci Ref e to Fi
(3t B30 the pein s> 1 1%yma SvI06 R Boiie S IAYE Ehedpiryent

CE}XI%& Mok 103b% UG LtHE BuBMRY L:ﬁMﬁéjsaiﬁsl'é Rvak fkﬁuop&mﬁﬁf exammed by
x-Tay pattern of 2-am no-7-(ethani do am no

netldnizedight mBroseppy ¢ Thecsaaple Ws fuldy ooy W“\%%‘ |f‘°m\k5‘

%hﬁ%ﬁ@%&‘ﬁncfe%t IR eryL@INRAY ALY ifcreddéd. (The eaitp obstived gitina)| e
crystal data was collected at 120 and t deb‘ﬁay\gg{so

xPiopeytied BY BLMsusegeiedhaing shaneng YO eE ias "ohserved
bys thbs%ﬁia ﬂamalqws&dd@n@ﬁalyyamd 60 GAgngt TabledV ishiwsitizetdetailed

O st Reibeg st Bl oo HOI R A,

PCT/ US2003/ 026347 The cryst aI l'ine

2- ami no- 7- (et hani m doyl arnTn'id9“2 met hyl hept - 5- enoi ¢
acid 1.5 HA is nonhygroscopic at and bel ow 70%
rel atlve hum di

1-5Hd at }{S 5 noi sturﬁogal ance, showed a
noYSE ir e g of O % at 70%relative humdity
(RH). At 2080% R H ikhe gain wasgk8. 5% and atjg9p%

R H the g3y was 7g,8% The instrunent cycled back
to |l ow rel ve hu (ity and the Bappl e was renpyed

t hen exam g ' by pgl -arized light mcroscopy. The
sanpl e wasgf gl Iy cryshal line aftessqemoval fromsabe
noi st ure ba} gnce, bylgythe crystallite size had

i ncreased. gge easi hyspbserved opg7isval 10 propestbes
by PLM suggegt ed thagono change in crystal form '

occurred, byp at | eagigzsone 76.82
White crystalline solid
MP 253 '

(FENMRHR-MS; CHN TR R ap

White crystalline solid
MP 229.33

- HNMIRLBR-MS; CHN e d2os [0 T e b M >89, 05 T Vs St
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of the sanple had deliquesced and recrystallized on

~drying. Table IV shows the detailed data from tRéFghygry 2007
noi sture bal ance. This salt form 1.5 HO has no

sol vation. Table N 15 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 20 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

¢lams 25 80.0 18.48 67.59 49.10 85.0 46.91 90.0 76.82

76 82 30 Wite crystalllne solid MP 253 -

-(= C-; ~sT ~ ui; i, Co.o.L. ~~, ;~Fl; Y
LWhatJ'Cla@eP‘f Ttem~rt ~ y 130 Cr(li ot o~z oyt v
ki nifi"~ 3’%T lxv~| ~i, ~,yr~" 1.1.79~~~h i~ ~-Jt!"’
a, ~uo:..r -

XW . . ba ~Agpystal fm?-l;l °|¥'¥le}lm%' hamgg(ﬁ\wmd) & rd){/\ésﬂgéh y t?sri%mic
SO!Id MP 229. 33 HENMR HR- M5, "'~ ~~ ~'f
: '>99.0 a. oy, 20 22 February 2007 O ai ms

What is claimed js: 1. A crysta ] i
2-an Ro- 7- [(xéttyﬁgrfprm y fieih i 23)-2-methylhept-5-enoic
aci d. 2. AGSEdfobhd %% IFGIzS s;%%f;:;?e
am no- 7 g—@{ﬁ%ﬁcﬁmﬁlé gh%wnm @etleaﬁlpgf éﬁe@%dca heat of

* fusion of 147 joules gram

3. A compound of formula (I)

NH  _ NHy 15HC
— {__OH
HN—,
1

being (2S,5Z)—2-amino-2-mcthyl-7-[(1—iminoethyl)amino]-5—heptenoic
acid, 1.5 hydrochloride or a physiologically functional derivative thereof.

4. A pharmaceutical composition comprising an effective amount of (25,52)-
2—amino-2-rnethy1—7-[(1-iminoethyl)amino]-S-heptenoic acid, 1.5

hydrochloride, together with a pharmaceutically acceptable carrier.

5.  Useofa compound as claimed in claim 1 in the ‘manufacture of a
_, medicament for the prophylaxis or treatment of a clinical condition for
* which an mhlbltor of nitric ox1de synthase is indicated.

6. The use of clalm 5 wherem sald chmcal condltlon Is sele(-:_téa"ﬁé};l_ the
group consisting of: pain, mcludlno somatogemc (e1ther 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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15

20

acid characterized by at | east one physi cal

measur enent sel ected fromthe group consisting &fFebruary2007
" x-ray powder diffraction pattern as shown in Fig. 3,

Raman spectrum as shown in Fig. 6, nelting point of
224 C and a heat of fusion of 147 joules grams. 3. A
conpound of formula (1) NHNH2 1.5 HO --~ OH HN O
bei ng
(2S, 52) - ZisardersosyaemistHypdtenviop psposiirchuih 7919 FAISTOB: Hep
tenoic acid Y, ShatésidABYE); ol ogi cal |y
functi ona" 1EI‘JeCronc'hg?n &Q@grlgg%gﬁh le‘( ) gt @
conposi t |g<mndrﬂnmnphsmmgstm81é,f1ﬁ%%¥ﬁf%wé‘?ﬁ3%ﬁ‘i (“5% 8% -
2- am no- NRD ﬂagm-ﬁxdh@phﬁ.mjm
acid, 1. M‘fr&? 5‘?1?%r| gesg%agg%ﬂer %}Ytb
phar nacetﬁoh@m:duynmmpteémtb ReraRy; Ca‘%“e"lﬂse of a .
conmpound as cl ai ned.in l, 2t Bint B amBtifta Gldbo; of a
medi canentIGPSPRE R b% %g(qfsaég? treat ne ttﬁo
clinical el b$(m11351$ @mngtihl Repcreatitip; rﬁﬂnb&ettﬁa‘eéfmﬁ‘ﬁeftfnc
oxi de synt h cﬁﬂ@nsuﬁauﬂefnt ®ladydfurdstional
wher ei n stﬁafc e&‘fllr%ﬁ coa ingeg{rl} |tclygln is selected f om the
group Cconiinsiriengstanf; adgainsiousipREPLHH A °§§¥?ﬁ’§b ‘{1°n° 18
(either nociceptive or neuropathic), both acute and
chronic; opiate tolerance in patients needing
protracted opiate anal gesics; benzodi azepi ne tol erance
in patients taking benzodi azepines; addictive
behavi ors, including nicotine and eating 21 22
February 2007 disorders; system c hypotension
associated with septic or toxic shock; an ocul ar
condition ; systemc |lupus erythematosis (SLE);
gl onerul onephritis; restenosis; inflammatory sequel ae
of viral IA%&QM @mnga@uhlﬁna(espnfamry 2ehetbyl-@de-

syndr ome (ARDS); oxi i nduce dniidE Y the
conpl i cat "BiHeet degeae i‘gg‘aptenoﬁa gcg? ap)g1 : coaxlrcl:p%é%a

I MMUNoOSUpResst on; di sor ders of gast roi nt esti nal

motility; S)unbgg{%gm stallSOhhR ST @5,58) 1 @thikb-Linsethyl-7-
pancr eat i t? bgast rolntesti nal tract

resul ting fron{(l‘lmfnmetthﬁh@mo $eptencfq Bidpsi s;  treat ment

~to a dysf L{{;')Ct ' glgk?.ﬂnally adding hydrochloric acid until the (25,52)-2-amino-2-
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methy1-7-[(1-iminoethyl)amino]—S-heptenoic acid reaches 1.5 HC1
equivalents; or

(c) optionally adjusting hydrochloric acid concentration with an

. appropriate base until the (28,52)-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-
a.mino-2-methy1—7-[(1-imi_noeﬂlyl)amino]-5-heptenoic acid and
adding hydrochloric acid until the (25,52)-2-amino-2-methyl-7-
[(1—iminoethyl)amino]—S—heptenoic acid reaches 1.5 hydrochloride

equivalents;
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i mmune system adenonatous pol yposis; tunor grow h;

and bronchitis. 10 15 7. A nethod of nuking 22 February 2007
" crystalline (2S,5Z)-2-anm no-2-nethyl-7-](1-

i m noet hyl ) am no] - 5- heptenoic acid, 1.5 hydrochloride
conprising the steps of: (a) Obtaining a
non-crystalline formof (2S,5Z)-2-am no-2-nethyl-7- 20

[ (21-i m noet hyl)am no] - 5- he | ¢ _acid, 0ptionally
addi ng hy@}ocwpmnﬁléﬂ&%q“tﬁ‘Bgzﬁggi‘%émf‘ﬁ%,‘%%@ﬁ mi no- 2-
met hyl - 7- [ (1- iigipasfaninopsinegtnct dipt & hpirechipgidelobtained
reaches 1.5 HO  equival ents; or (4:1)ne ﬁy_[(ep_al 'y

adj usting hydrodtnsialize @S @) ¢EmEsH Pat ot 'wi th an 25
appropriate bq&globm)t,ljahﬁgol]@_k(egt&mcmz;,amm@d@nde; and

met hyl -7-[ (1- 1 mnoethyl)am n@}l - 5- hetpt enoic acid
reaches 1.5 HO &Qui vertieraly-2dgps 2 ©f s nt i onal Iy

renmovi ng any other salt counterion fromthe (2S,52)-2-
am no- 2-net hyl - 7-[ (1-1 m noet hyl ) am no] - 5- hept enoi c
acid and 30 addi ng hydrochloric acid until the
(2S,5Z)-2-am no-2-nethyl -7- [(1

-i m noet hyl ) am no] - 5- heptenoi ¢ acid reaches 1.5
hydrochl ori de equivalents; 22 22 February 2007 (e)
optionally seeding the (2S,52Z)-2-am no-2-nethyl-7-[(1
i m noet hyl ) am no] - 5- heptenoi c acid, 1.5 hydrochloride
obtained wth crystalline

(2S,52)-2-am no-2-nethyl -7-[ (I - _

I m noet hyl ) am no] - 5- heptenoic acid, 1.5 hydrochl ori de;
and 5 (f) optionally adding a solvent. 23



