POLYMORPHS OF (S) - 3- AM NOVETHYL- 7- ( 3- HYDROXY- PROPDXY) - 3H

BENZ( C] [ 1, 2[ OXABOROL- 1- OL CROSS- REFERENCES TO RELATED APPLI CATI ONS 5[ 0001]
Thi s applwoabiomsozsBai ns t he benefit of U. S. Provisional PRRIUS20M9/0686M0D.

61/ 138,490, filed Decenber 17, 2008, each of which is incorporated by
reference inits entirety for all purposes. BACKGROUND OF THE | NVENTI ON

[ 0002] The ability of a substance to exist in nore than one crystalline
formis 10 defined as pol ynorphismand these different crystalline forns

are nanmed "pol ynorph nodifications” or "polynorphs". In general,

pol ymor phPSHhY MQREHSOB Sk frd MENOME THN 1 oV BRSIEY FREPANYHaHc e o0
change its conformation oBENZOWCH A|OXABEMOLAt-€Mnol ecul ar and

i ntranol ecul ar interactions, particularly hydrogen bonds, which is
reflected in diffEROSS-REFERENGHHROMRELATREINAPPHJEATTONS t i ces of

di fferent 15 pol ynorphs. [0003] The different polynorphs of a substance
possess d{F00¢} enthienpplgaten dhinistbe benedit af Ul SitProasosal Pat.tApps Not hey show

di ff t i, cal ti h l.i d.st.at f density,
A R S i
granul ati Rélentﬁ@ﬁ?f}f@%ﬂ P@pBics; » Which in nedicanments may the preparation of

20pharmaceutical forns, their stability, dissolution and bioavailability

and, consequently, their action. IOO%?F] Pol ynor phi sm of nedi canents is the
obj ect of studies of intEAdKERGU EﬂﬁeﬁYVE dXON J. Haleblian, W

McCrone, J. Pharm Sci. 58 (1969) 911, L. Borka, Pharm Acta Hely. 66
(1991) 16[0002] KhaebtitBpbnsidsaneeio cxpih 4y mayd thasonq aggalinafgm 35H. G

Brittain, J. Phar Sci... 86 997)..405: W H. ren DDT 2 (;1997) 415; K
Zoshi 10 " cARnTRR aB i Ebin gl MRt Rg o siina oG s e R h,

pol ynor phiraiflcaféms @at solampPphe' 0 Mal bénc@dl, palymarphisnt iscabsedlbsahy abilignofof t he

whol e process of nedi canent devel opnent. Thus, at deciding on the

pr oduct i ofcarolgciimal Hithsianee 9l chapgants gpnimagor putofOHRGIRGEN regard to the

dose si ze; i d j {.OF . i Ci i It 1iS: 1 por t ant
SRl ¥nd HlSHRId a0 Fht | h mp

to determ ne tEéeclueax?érsl(tiencg[{e)oéi:&laaﬂh g}gﬁ%@%@ w%&dr%n t{%ﬁgs’r};ﬁrlielts sone

conput er paflegted s didfnend etohoamthgements iv-theairystad lgtises odslifferemodul e of

>>CerH|52<< rogram MSI Inc., USA) and to deternm ne the physical -chem cal

properti eBOYMO8AEh of them Only on the basis of these determinations can

t he
[0003] The different polymorphs of a substance possess different energies of the

crystal lattice and, thus, they show different physical properties of the solid state such
as form, density, melting point, colour, stability, dissolution rate, milling facility,
granulation, compacting etc., which in medicaments may the preparation of

20  pharmaceutical forms, their stability, dissolution and bioavailability and,

consequently, their action.

[0004] Polymorphism of medicaments is the object of studies of interdisciplinary
expert teams [J. Haleblian, W. McCrone, J. Pharm. Sci. 58 (1969) 911; L. Borka,
Pharm. Acta Helv. 66 (1991) 16; M. Kuhnert-Brandstatter, Pharmazie 51 (1996) 443,

25  H. G. Brittain, J. Pharm. Sci. 86 (1997) 405; W. H. Streng, DDT 2 (1997) 415; K.
Yoshii, Chem. Pharm. Bull. 45 (1997) 338, etc.]. A good knowledge of polymorphism
represents a precondition for a critical observation of the whole process of
medicament development. Thus, at deciding on the production of a pharmaceutical
form in solid state and with regard to the dose size, stability, dissolution and

30  anticipated action, it is important to determine the existence of all solid state forms

(on the market some computer programs can be found, e.g. >>Polymorph<<as a



nost appropriate pol ynorph be selected for the devel opnent of

phar maceuti cal formulations of desired properties. 5[0005] The conpound
(S) - 3- amworzetongdssg- ( 3- hydr oxy- propoxy) - 3H benzo[ c] [ 1, Proxabamwobseds ol i s
disclosed in the formof its hydrochloride salt in U S Pat. App. No.

12/ 142,692 and has the follow ng chem cal structure: . .. .- N H3+
(S) - 3- Ami H@ﬂglﬂﬂ? T=Eepashydresymh MpdRg) U§ﬁ5 B%&%?%‘]T‘i?%ﬁ?h%?% -1-ol has
10shown pgmisq dJZo;’pe‘?iri‘esatheh tﬁéﬁ%n@%ﬂ%ﬁb@s?@@lcth@éeln(%té‘&ﬁiaﬁéﬁs Ghame negati ve

pat hogens. Chan to the solid form of I'S conpou that are capabl e of

i Mpr ovi ngmostsapphysiatapolanaipbrbechlented &br the dbvelapnyeng b etmrmasiugnalf i cant

advant agefove([ﬂ%.l ess %\téabée forns of the sanme conpound. The present

i nvent i on UBVHCRYRLISTG PogGiti§es one or nore of those advantages and
provides further related advantages. 15SUMVARY OF THE | NVENTI ON [ 0006] This
i nventd on[4908Vi dEls commemgd 69 hEemittinmyly - Eykydapry-preppa)ydtbr phs of the

hydr ochl oy ] de | 3, .of L . . . .
(5 - 3- ant ARG 0% borglsapbis gisglostsbitye TBSHSOE TS S PN S of . BRI EF
DESCRI PTI €. @pp TR IDRAN 89GSnd B OH AH11dwag chémical @rucrs:ay powder diffraction
(XRPD) pattern of the hydrochlorjide salt of

(S)-3-am nonet hyl-7-(3-hydr oxylom;b) - 3I—b€enzo[ c][1, 2] oxaborol - 1- ol
referred to as pol ynorph form HC11. !EOS@’ ig. 1B lists the 20 val ues for
the peaks in the XRPD pattern of Fi . ©0009] Fig. 2 is an X-ray powder
diffraction (XRPD) pattern of the hy Voride 25salt of

(S)-3-am nonet hyl-7-(3- hydr oxy- propoxy) - 3H-_1R@Q+zo[ c][1, 2] oxaborol - 1-ol
referred to as pol ynorph form HCl12. Pol ynorph form HC12 has been shown with
addi t i onalS)ahanisomsethyRe 3ty drgxRenepoxg padtbcosd oy, 2&ndberobd b hasanal ysi s, to

be a m Xt 'éjlgo%vnolgrognvi\gje ag%ln%%{)ePct[]esriall_iacgle%t,aerslgeclijl%lldgainst Gram negative pathogens.
Changes to the solid form of this compound that are capable of improving its physical
and/or chemical stability gives a significant advantage over less stable forms of the
same compound. The present invention advantageously provides one or more of

those advantages and provides further related advantages.

15 SUMMARY OF THE INVENTION

[0006] This invention provides, among other things, crystalline polymorphs of the
hydrochloride salt of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-

benzo[c][1,2]oxaborol-1-ol.
BRIEF DESCRIPTION OF THE DRAWINGS

20  [0007] Fig. 1A is an X-ray powder diffraction (XRPD) pattern of the hydrochloride
salt of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-ol
referred to as polymorph form HCI1.

[0008] Fig. 1B lists the 20 values for the peaks in the XRPD pattern of Fig. 1A.

[0009] Fig. 2 is an X-ray powder diffraction (XRPD) pattern of the hydrochloride
25  salt of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][ 1,2 ]oxaborol-1-o0l

referred to as polymorph form HCI2. Polymorph form HCI2 has been shown with

additional analysis, including Raman spectroscopy and thermal analysis, to be a

mixture of two polymorphs HCI3 and HCI4.



WO 2010/ 080558PCT/ US2009/ 068609 [ 0010] Fig. 2B lists the 20 values for the
peaks in the XRPD pattern of Fig. 2A. [0011] Fig.3 is an X-ray powder
di ffractiwo20dRBD)Sspattern of the hydrochl oride salt of PCT/US2009/068609
(S)-3-am nonet hyl- 7- ( 3- hydr oxy- propoxy) 3H benzo[ c] [ 1, 2] oxabor ol - 1- ol

referredto as pol ynor ph form HCL13, Fi 3B lists the 20 val ues for
the peaks!9010f nef 12%11§téﬁltee?r%Vaé‘FestP’gthe@Aaks[@@Fgﬁ(Rﬂpd’attﬂlﬂq fFigdA-ray powder
diffraction (XRPD) pattern of the hydrochloride salt of

(S) - 3- ami e} hyRig3-i§ 3n Xychy goyedpr diffeacyipn SMRBEN paftah [of ;@]mmmidel ol
f d t I h f HC [0014 0 val f
the peaksiIHOR(RES ym%a%ﬁ?-@@v&rpﬁa prtzplsex]ykgt‘gﬂéq% iﬂé Sebpdid: Qompari son

of the frgg.hasg & Bgnnfgq‘ rg nonet hy1- 7- (3-
hydr oxy- pr o%oxy) - gl— enz rI())[c 1 2] oxaborol -1 -0l with pol ynorph form HC11 and

Egéfoc%l oi O&é?] al{"zlg. 3 ﬁg@}h&&aﬁes ol %tprea 30 e R % psélttgrnooff PIig? SA.

am nonet hyl- 7- ( 3- hydr oxy- propoxy) - 3H benzo[ c] [ 1, 2] oxaborol -1-0l referred to
as 15 pol JdBph Figr 4 HCIAX-rhy pdwerfdifgraction EXRIPG) préterr)(efmy hpdwadigpride

diff t tt h d hl

(5)- 5 am MUY T e CanFOar Gy Ton byt Hekeatcl D lopbeadrod 1. ol
referred t@ed& Bk YORMRIpE R MG, obtai ned using a sanple of pol ymorph
form HC14 prepar ed according to Exanple 2, Method A. 20[0018] Fig. 8Ais

t her X: ff t.t h I d | t
of (93 gdﬂb‘é&ﬁ“éy@% o S B o e i KBRS T Evidbor of - 1ol
referred to as pol ynmorph form HCl4, obtained using a sanpl e of pol ynorph

form L1t14[q9rlébarlé1§ %wwgww@haﬁiﬁﬁ dasz fove ph6D- 3Bam1nometlp(bdi(§} Fig. 8B

lists the and d-s [ e nth ttern 25of
o e Po0ad] PP E N i P Eloathoral SR SR e P B R PSS

t her nogr appced. t he hydrochl ori de salt of

(S) - 3-am nonet hy1- 7- (3- hydr oxy- propoxy) - 3Hbenzo[ c] [ 1, 2] oxabor ol - 1- ol

eler e [ PR RS Ao, AARH o0 i e e

(S) - 3- am amimeinietid -7~ (3 hiyakyepipp et 0Bdk-¢nzd i EinZlok ajordl; Rl dmadad ad - ol
referred to as po m;i1 f orm HC14. [0022] Fig. 11 is a Ranan

spect FdscBYY me?ﬁ%{%‘?“ “the hydrochloride salt of (S)-3-

5am nonet hyl- 7- ( 3- hydr oxy- propoxy) - 34 benzo[ c] [ 1, 2] oxaborol -1-0ol referred
to as [0017] Fig. 7 is another X-ray powder diffraction (XRPD) pattern of the

hydrochloride salt of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-ol referred to as polymorph form HCl4, obtained using a
sample of polymorph form HCl4 prepared according to Example 2, Method A.

20 [0018] Fig. 8A is another X-ray powder diffraction (XRPD) pattern of the
hydrochloride salt of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-ol referred to as polymorph form HCl4, obtained using a
sample of polymorph form HCl4 prepared according to Example 2, Method B.

[0019] Fig. 8B lists the 20 and d-spacing values for the peaks in the XRPD pattern
25  of Fig. 8A.

[0020] Fig. 9 is a differential scanning calorimetry (DCS) thermogram of the
hydrochloride salt of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-ol referred to as polymorph form HCI4.



pol ymor ph form HC13. [0023] Fig. 12A is a second X-ray powder diffraction
(XRPD) pattern of the hydrochloride salt of

(S) - 3- amwormetangdssg- ( 3- hydr oxy- propoxy) - 3Hbenzo[ c] [ 1, 2] exahisea/dscod
referred to as pol ynorph form HC13. 10[0024] Fig. 12B lists the 20 and

d- spaci ng | ues fo t he peaks i.n the ern of F| 12A. [0025] Fig.
13 1 a al%Raf o kizal 0 sadh raaé%tfﬂwéww((%%ébﬂeww M8t t he

hydrochl Oﬁ&ﬂ%clﬁ&ll&e Qlit of (S) 3-aminomethyl-7- (3 hydroxy-propoxy)-3H
(S)-3-am nonet hyl- 7- ( 3- hydr oxy- pr opoxy) - },—ibenzg é’ }i 2] oxabor ol - 1- ol

referred benzak]pgal lyxabopdl- f-olmeferEd 3o ad pglpmagih férrgHCLlA is a thernogravinetric
anal yzer (TGA) thernogram of the hydrochloride salt of

(S)-3-am [yoref hYﬁiF7tl(1f§=afB[éi!ﬁ s)pe@tfd%ﬁ@psyénagﬁfbw&[ Bdrdetdd @aeaaniodls)l3-ol
referred to as polynorph form HC13 15 is a Raman
spect r%sc@@woawﬂwgr@ wfdrexyepraperocii- benzgéc]élai]pxgmlg) oReferred to as

am nonet h 31 F};}M - propoxy) - 3H benzo[ c] [ 1, 2] oxaborol -1-0ol referred to
as 20 pol ém‘o’rp orm 2. [0028] Fig. 16A is a second X-ray powder
diffraction (XRPD) pattern of the hydrochloride salt of

(S) - 3- ani m%él hyHig7 P31sm%eéyXﬁﬁbp@W9§r C@ﬁi‘éﬁ%ﬁ%ﬁ\f@ p3tisxmpoihel - 1- ol

referred r QL e 46B lists the 20 and
d- spaci nghg%]?glggﬁé%@tﬂgs%ga@éﬁﬁé%g QR%&ggf%etpn@So Fig. 16A. [0030]
Fig. 17 i beroRHT,2|beabwogrlaoh ofertcdeo hy plpmbtphrfode HEABt of (S) - 3-

am nonet hyl1- 7- ( 3- hydr oxy- pr opoxy) - 3H-benzo [c] [1, 2] oxaborol -1-0l referred

to aSR(g’O' Eec? h Q" MR the z[e%gjcﬂ-sﬂib@vg v%ﬁxek ?or‘%lp]é:@éékk th%mﬁf‘t(%“il‘nf rared

(FT-1 oscopy analysis o new-pol ynor p de salt
of (S)-3-afifigo®@ahyl-7-(3-hydroxypropoxy)-3H benzo[c][1, 2] oxaborol - 1 -ol
referred to as pol ynorph form HC15. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 5

I Definifgee8p and PRLENFEEhGNScadiBBdlorhanA @t $\h&hiodRin HFﬁl‘é herein
general | y have their conventional neaning w thin the chem cal and

bi ol ogi cahydotidorid0e®3if (S“)aé»aﬁomdmhy@ é&abychvxsapmpnsy)h%ﬁe been used:
.- t I ti i nt
Bop1 na br Buise oy SR AERL R eF R RUEPRI Gt SGIST St ur at od! dppt -

1,1' - Bi s(di phenyl phosphi no)ferrocene; USP - Uni ted States Phar nmacopei a;
MIBE 15 nef®¥2pl t elfig- lfhltsyllth@’ms)@ravnp@@mpalym("yfﬁ&)pslnﬁr@mgtamﬁ th9ention," as

used her ej reiyy@gs well as
crystalli h 9{1&[’1 e‘gsa?taongg)c?%tsjﬁﬁ%ﬁl @ﬂ@ﬁg@gg‘%ﬁ ﬁ s%aﬁpol ynor phs.
benzo[c][1,2]oxaborol-1-ol referred to as polymorph form HCI3.
[0027] Fig. 15 is a Raman spectroscopy analysis of the hydrochloride salt of (S)-3-

aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-o0l referred to as
20  polymorph form HCI2.

[0028] Fig. 16A is a second X-ray powder diffraction (XRPD) pattern of the
hydrochloride salt of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-ol referred to as polymorph form HCI2.

[0029] Fig. 16B lists the 20 and d-spacing values for the peaks in the XRPD pattern
25  ofFig. 16A.

[0030] Fig. 17 is a DSC thermogram of the hydrochloride salt of (S)-3-
aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-o0l referred to as
polymorph form HCI2.



15[ 0035] The conpounds of the present invention may al so contai n unnatural
proportions of atom c isotopes at one or nore of the atons that constitute
such conpwondr/oshiss exanpl e, the conpounds nay be radi olpabalseaxwgcho

radi oactive isotopes, such as for exanple tritium (3H), iodine-125 (1251)

or carbon- 14Q) . | isotopic varjations,_of the conpounds of .the present
i nventi on,lﬂj‘l%Afat hee: lrizdldia(f&élflﬁvéa%gforﬁblnﬁaféd &rak) ﬁp@ﬁaww&ngwéﬁ%npas_sed
within t hﬁev%';orQ : eo?f;h gﬂr“tﬁg gk&%@ﬁ%rih@yﬂ‘(}q (95'--3-a&ﬂﬁ&ﬁlbtlii9ﬁ7-t(§-h§73llf'o@-ar maceuti cal |y

acceptable c armaceutical |y acceptable vehicle" refers to any

f or mul at i propoxy)eHibicezo[efed? jorntvdral- 1-pt wiérdelstotahpolapprgpforat@Cldel i very of an
effective anount of an active agent as defined herein, does not interfere
with the effectiveness of the biological activity of the active agent, and
25t hat is suffici enDRTAOTED ®IESCRIPTICN [ THE INVENITON Represent ati ve
carriers include water, oils, both vegetable and m neral, cream bases,

| ot i ons bagepefirirdhvBRl ABBESEARE the |ike. These bases include suspendi ng
agents, thickeners, penetration enhancers, and the like. Their formulation
is well kHORAI tJh@wbg@waﬁomweéh@remg@é@ﬁlﬁthia&esthamwmﬁ@ml mesatgaceut i cal s.
Addi tional_.i nf.ar i >ar N arriers can be found in 30 Rem ngton:
The Sci engvétlhglnt egﬁzﬂlzl(tafglcagl(a%&q 1%1%‘5%% 21st Ed., Lippincott, WIllians &

Wl kins (2005) which is.incorporated herein by reference. WO

2010/ 0805 E¥BSI UBXiedrnEsadbrqveriions kv heep #ieds R4rABHCEUY:ICEEIMT y accept abl e
additive" ) i J 0] . : .sifiers,
dyes and 8@%%%?%%\?&%%{%?&%%% pi@%ﬁ%&@@%ﬁlgf i"%@%{é@%ﬁé d}bg)'ﬁﬂ on and t hat
do not0 un@®iNyovientigtf e esatiratbd;tdpef efl fléBid(diphesdplabpliihe) fbrakogildést —act i vity

of the actjve en and that_ i ufficiently non-toxic to the host or

Spat i ent . ﬂHﬁ?g%ﬁ@&*@%?mPBﬁFt¥¢§¥§TﬂﬁﬂﬁéF%ﬁ@ﬁﬁkﬁﬁﬂblI-knomn inthe art, and
may be added to the topical conposition, as long as they are

phar maceut03d] | yPelyowpthad the avantiwt,” delsed beticourstarptotthe pelyimongisi al cel |'s or
their funcgtion.,Further, the oul d. not cause, deteriorati in the

stabi |1 Ly Sbr RSt S RO S ARG S e {11 canes,
tacki fi er golygwephi ents, fragrances, opacifiers, antioxidants, gelling
agents, 10stabilizers, surfactant, enollients, coloring agents,

preseryat | b eri e ‘ . i [ nd ot her
conve% i OL%‘?.%LO”IL)‘IEI%EC;?%@% Bﬁ&tdc%;ﬁ%%ﬁ%g%?h}@g%%%%ﬁﬁo gg I vgu?l;l}g?%a?rrul ations as
are knownpidpottiods af itomi@B33@pdhe ohe brmmoexef tht enhs' thatcosanwenti¢ctonal | y known
to mean carriers, diluent nd/ or vehicles used in formul ating drug

conposi t i 6HEP/MdecE PRAXample, thifecoguoupdymey @raﬁsﬂ@ml%%lat?@ﬂqaﬁﬂve [0039] It
has been f{ L13e 106HL M P86, 38ink-195 () oScARBNAPERY Laif- (3-

hydr oxy- pfsggggiigs??kfsbfgngo[ fl, éﬁ)&gg’olrégll -EI -él( !‘zoac sg%ci L?IEC@)F;Q ynor phi ¢

f or m pr ovisdepionegiatonynalitbe eatupmindgetthe Arsyntinesition oihd¢the radidaookloor i de sal t
ﬁ;s( ﬁ%@ﬁ_ ngt[narré%rlrt%;[lggalt_oZ)_eggéoqx&rsgexdy v_vglgig%?exyc)obg 'o_'f- t gg%e%LI%]i \]léntZILg‘xabor ol -1-ol

[0036] The term “pharmaceutically acceptable carrier” or “pharmaceutically
acceptable vehicle” refers to any formulation or carrier medium that provides the
appropriate delivery of an effective amount of an active agent as defined herein, does
not interfere with the effectiveness of the biological activity of the active agent, and
25  that is sufficiently non-toxic to the host or patient. Representative carriers include
water, oils, both vegetable and mineral, cream bases, lotion bases, ointment bases and
the like. These bases include suspending agents, thickeners, penetration enhancers,
and the like. Their formulation is well known to those in the art of cosmetics and
topical pharmaceuticals. Additional information concerning carriers can be found in

30 Remington: The Science and Practice of Pharmacy, 21st Ed., Lippincott, Williams &

Wilkins (2005) which is incorporated herein by reference.



20descri bed herein, as well as in U S. Pat. App. No. 12/142,692, which is
i ncorporated by reference. [0040] It is understood that all pol ynorphs
descri bedworotoissssappl i cation are in a crystalline formpCThse@bosssp9 t he
term " pol ynorph' and 'crystalline polynorph' are equival ent. 25[0041]

o oh e T et g pirwied e e il SRR! 5RO 1 07
(S)-3-am BRI fabdntdAGRHMPEADBYR)nd b DBRARIGb I ot hoxAROficlk o) , the

hydrochl oride salt occurs in different nodiftications: polynorphs HC11,
HC12, HC18f dimgd féiGidatidndd2hatido rehueddyrpitatere enthdbié effertivendseof theent i on
provi des a. pol.ynor ph of. the 30 inyentipn.. In.an exe ar r%rt) di nent, the
ivent | on ISRRTARBLR A 1o SR cbbomasBel in aar R FORio ey Gy o

enbodi srenpatidnh €A HVIOES fo fopidal YdriR%atBnS bk Skal-kid¥éh Sahy &t &n@fma, )0l ynor ph
descri bed herein. In an exenplary enbodi nent, the invention provides a
cryst al | i addedyaihettepiot! compobijianrisHoreaschiberd phamedcautiqaly apccpiedapingr y
enbodi menf, 4 e\ rh‘é%‘%ﬂeor%gitg&%Y'c@Fss r i %%E@%A.Iﬁu%th%%)ltﬂgts%ogd PRLYLRr ph form
HCl4. In an exerrpq ary enbodi nent, TR hventT on provides a crystalline
hydr at e oflctpbnition fithé etabiliicdAthe kompositoe NdrakymprpoditfiRts, atithe i nvention
provi des a conbinatjon of 5 two pol ynorphs of the invention. In an

exenpl ar y TEHHE fagkiicrs, ExAPIPHY SHRETHCHODIFIHES, AtiosiAIntagslbre senishr ee

pol ympy pPhg. 9 ' LORH: r ' :  nventi on
prov irrg(?as gta@fgz 1?%51% flﬂ%’)t%ﬂ%l? 191? glgﬁﬁbgq?@ﬁﬁ%é%b%et? e{i‘g&ﬂ}g\ﬁ;gd%ﬁeghg %ér?%é/m exenpl ary
enbodi nentthet penicati@ndrnhancans, aud déher eorvontimatemponehtstofworpcd]l yror phs

descri bed herein, erei.n one. of the polynorphs is polynorph form 10 HC14.
In an exe%?%?@%%@ﬁ%‘ﬁﬁulﬁt‘r%‘sF%VSA@PWH“E)F es a conbination of three
pol ynorphs of the invention, wherein one of the polynorphs is polynorph

f or m HC14[0038] an Bixeeamh Sexripeeriss dis wemtentiotrdlyi kmpemttd oreap cawvicthe dileentonbi nat i on
of four pol ynorphs of the.inventiqgn, wherei.n o f th I rphs is

ol yrror phordPnieees isgd HE empiine & Papodutaer Tor e Folded S ERibD) data for
pol ynmorph form HC11, a hydrochloride salt

(S) - 3lanm Homet Byfreductian hydr oxy- pr opoxy) - 3Hbenzo[ c] [ 1, 2] oxaborol -1-ol , was

col 1 ot ediiaaPT i 8y RN By FRALARL AR R IR Gnerlier PO P2t Lern

for poly form I'ts es are s n Fi gures

| A and 1Bhydroxgprepoepldbgnasfopil eaborol-hl inwgrtifepoB@n@phicifdes pol ynor ph
form HC11 having, upon XRPD analysis, any 10, any 9, any 8, any 7, any 6,
any 5, anroyideggie of mgrpadyagfagesnyh synghessind thiaidsocdipsigs sehh of(Yotes | A and

1B, 220, ,..1 125 1 R : .8 20, 0.620,
0. 520, 0 BEBI N T30S o8 g - B g ol gl Kb SRe o 1o

anot hgd pdesgnbedlereih, §sSyelBasaimi UhSnRathsxpp. N¢.32/142,692, which is incorporated
25hydroxy-?r$%ox -3Hbenzo[c][1, 2] oxaborol -1-0l . HC1, referred to as

pol ynmor phP¥ &AHCREE12, and its 2-theta (20) val ues are shown in Figures 2A
and 2B. After additional analysis was performed on the pol ynorph form HC12
it was det®4q neI(ﬂi&lmilerstdﬁdsthfp@ﬂlmrf@(hpﬁsd%cme)diurtbis opplpetigmarcgh af or m HC13

and pol yn?rrygtgllfn%rfg]rnlﬂc%ﬁérefore, the term ‘polymorph’ and ‘crystalline polymorph’ are

equivalent.

25 [0041] Moreover it has been found that, depending on the choice of conditions
which can be applied during the synthesis of (S)-3-aminomethyl-7-(3-hydroxy-
propoxy)-3H-benzo[c][1,2]Joxaborol-1-o0l, the hydrochloride salt occurs in different
modifications: polymorphs HCI11, HCI2, HCI3 and HCI4.

[0042] In an exemplary embodiment, the invention provides a polymorph of the
30  invention. In an exemplary embodiment, the invention provides a polymorph
described herein. In an exemplary embodiment, the invention provides a crystalline

solvate of a polymorph described herein. In an exemplary embodiment, the invention



[ 0045] The XRPD pattern for another pol ynorph of (S)-3-am nonethyl-7-(3-
30hydr oxy- propoxy) - 3H benzo[ c] [ 1, 2] oxaborol -1-0l . HC1, referred to as

pol ynor ptwbantwvisaxs8, and its 2-theta (20) val ues are sheam/tiseooBiogisnes 3A
and 3B. In an exenplary enbodi ment, the invention provides polynorph form

HC13 havin pon XRPD n 9, an any 7, any 6, any 5,
any 4, an99°§1&ééﬁ§r3?t%lﬂne§maﬁ %/tee ap é%lk%esgl)ﬁwerﬂxpﬁgm@gm@ KI¥nd 3B, 220,

1.720, elﬁdelrneﬂt %?CQHVGI&IOQ Qov1d& a9 stallifle &a@ate 0 PF)(?@QIOI‘phOfO%q{CMO 120,
0. 420, 0. 320, 0, : 046] The XRPD pattern for another

pol ynor pha@f:xe(r@la@ earhodcm@tthiad 4n7§7€(1‘@9n pr0V1des a crystalline hydrate of polymorph

hydr oxy- FLbenzo b f d.t
PR M R ERaRD B G BaeBRaRe bGP B BB et R b o5 4n
and 4B; Aggd fmlzﬂ@kplﬁtowheqﬁveﬂuaﬁl Whlﬂ&(@@lp‘idtr@%h%oﬁfrﬂeﬂt ahe fiRemigicr een, verify
that HCl14 is the nost stable polynorph o

(S) - 3- ani nevisten ¢ combRtipy af Bixge gl upespy omlqsb@ﬁ:zlbpl@] fnanxxerpbey ol -
101- ol . HC | h
. BSSTPUARS ERSL M gp A ey A P! Voot

any 5, anmvéntl@myln&n eaayiplarpémmméntofhetlﬂ&nneﬁbﬁovsdwmonfbuﬁmgu bEsvd A and’
1B, 220, 1.720, 1.520, 1.220, . 1.020 920, 0.820, 0,720, O.620,
0.520, opalymorphy dgsqyibed hetpig whefein gneofghe Pﬂlym"?r@}@éﬁﬁ‘l’ IXPPrRinsEi ment , t he

i nventgd on Pff sis, any
10 of h% herJ?Z% et ésf'lh plpd% éﬁﬁ%ﬁ@%@? ﬁgalﬁg&ﬂ’@%\ﬂé‘gges %H@ég@ﬁ’g &g%g 1. 220,

1. 020, Op8iztorph3.o8 2, 1nv<ﬁ1t17)ﬁther@1n62ﬁ of titx: fm2¥morpls 43 lymarpl Iﬁlm 0. 220, or
0.120. In t he i nventian provides. po nDrph form

exenpl ar i ment
HC14 havi Kool A& aligent 14° ipgersfonirevifeticonai gt gures 4A
and 4B, polymorphs of the invention, wherein one of the polymorphs is polymorph form

HCl4.

15 [0043] The X-ray powder diffraction (XRPD) data for polymorph form HClI, a
hydrochloride salt (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-0l, was collected according to the details provided in
Example 5. The XRPD pattern for polymorph form HCI1, and its 2-theta (20) values
are shown in Figures 1A and 1B. In an exemplary embodiment, the invention

20  provides polymorph form HCI1 having, upon XRPD analysis, any 10, any 9, any &,
any 7, any 6, any 5, any 4, any 3, any 2 or any 1 of the peaks shown in Figures 1A and
1B, £2°26, + 1.7°20, + 1.5°26, + 1.2°26, + 1.0°26, + 0.9°26, + 0.8°260, = 0.7°20, +
0.6°26, £ 0.5°20, = 0.4°20, £ 0.3°20, + 0.2°20, or + 0.1°26.

[0044] The XRPD pattern for another polymorph of (S)-3-aminomethyl-7-(3-
25  hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-0l-HCI, referred to as polymorph

form HCI2, and its 2-theta (20) values are shown in Figures 2A and 2B. After

additional analysis was performed on the polymorph form HCI2 it was determined

that this polymorph is a mixture of polymorph form HCI3 and polymorph form HCI4.

[0045] The XRPD pattern for another polymorph of (S)-3-aminomethyl-7-(3-
30  hydroxy-propoxy)-3H-benzo[c][1,2]Joxaborol-1-0l-HCI, referred to as polymorph
form HCI3, and its 2-theta (20) values are shown in Figures 3A and 3B. In an

exemplary embodiment, the invention provides polymorph form HCI3 having, upon



20 1.020. In an exenplary enbodi nent, the invention provides polynorph form
HC14 havi ng, upon XRPD anal ysis, any 10 of the peaks shown in Figures 4A
and 4B, wWo=2a0108b338an exenpl ary enbodi nent, the inventi @QTAISCM0W68509

pol ynmor ph form HC14 havi ng, upon XRPD anal ysis, any 8 of the peaks shown in

Figures 4A and 4B, . 1.020. In an exenpl ary enbadi nept, the invention

provi des M&M@Eﬁlﬂp%ﬁf@a@ﬂgg@% W%d; ApdRIK ya‘ﬂéwtéi %I}Yilﬂsﬂ% bf the
peaks showpi j AN B 85200l D Xepéay y dinment, the
i nventi On%h%@ﬁ%&g%ﬂ%ﬁﬁ;tlﬁ@%ﬁ@% ar‘%ﬂ%lﬂ %g\(?i né%ﬁ%on@l@g e}?;?g’si s, any 5 of
t he peaks19h2ava 0.9°26] §0rge80.420.amb, 48).6°28, 08320, @ac2@xempicas y- enbodi nent ,
the i nvention provides pol ynorph form HCl14 havi ng, upon XRPD anal ysis, any

3 of the PEakd oshdwh2Pn Figures 4A and 4B, 30 1.020. In an exenplary
enbodi nent, the invention provides pol ynorph form HC14 havi ng, upon XRPD

anal ysi s, [(03g] 3 Pie XReDRRakS f@h@mmérzpoﬁinwpmfes%amin@&eth 7330. [0047] A
conpari son of the free base formof (S)-3-am nonethyl-7-(3-hydroxy-

pr opoxy) - BHIroenpuipeky i3 bsratiell bR loxakirolr ohHed) igfesicg o fopatyMomh and HC14 is
h i i . Fi . 6 ddi,ti I, ..XRP | i
Shoun | L TR CORERL 5Bl EC R oo

and 5 t hegoi@gs,au¢lieh iaGindMadrysthisfoln Gker, MeBBf ®ati@T 140k tRROhysmtple f or m HC14
are shown and di scussed in Exangl es 4 through 8. Polynorph form HC14 for
A

these anaPglSEsTRice! (3)-dpaFiBemele b 41-hydiosy Bxempy baHshenrele bddosborml B, and
Exampl® 41 0048}, L. &y SXETRI B, GRARITERon SELONOkLAR BEAVI des a

pol ynor ph~havi ng, upon y Cry 1ographi ¢ anal'ys crystal paraneters
simlar tedhasdangepon XNRRD dthlgs, @hin 10, ahy 8N aex 8raplyar; ynyeeosisyemnt 4, t he
i nvention provides a pol ynorph having, upon X- ra%ﬂ]%r%st al | ogr aphi c

}

anal ysi s, amh3 .oy Rorreniiod tha Reekashosgy aghgwes {4 2330, exlehpPaty

enbodi nent .. j nt i ro glﬁ A of0r 4 i , upon X-ray
crystall oénsa% %Cf?r?%%s}ﬂjsazgainggr gﬁﬁ%ﬁg?%egrégtia%{;%r ggﬁég@%stem In an
exenpl ary ggripdi (e, +ohe2b yrend.i op. R aX kdatpanRAduRh e, havivdiodpon X-ray
15crystal | ographic anal ysis, a P212121 space group. In an exenplary

enbodifrenprovides pplywenph tmmPd Ol4i demgpupomBRBP dnalyms HEWAl thafithaipgakspon X- r ay
crystal |l ographi ¢c_.anal ysi s, P212121 ce qroup. . lLp an e | ary

rbodl menfiohE Fiagent Aot dBob2ids Tl AoRy rrERO Rkl GO oy

crystal | ogr i | YSiBonCL Y &b 1 S| gns,H©f = n8.1045(2) A b =
about 10. g]?g%%)%%%g??:%%uit d’?ﬁf’)@:g%( )@ Jﬂgqazzé)étb(ga?eg%%i 8@011% = about
90. 00, y & 1ab®uln HOxEMplakNe@bodinenp kiarivandaramids, polyigorph Y&t HOM provi des
pol ynmor ph form HC14 havi ng, upon X-ray crystall ographic anal crystal

¢ si s,
di mensi onBaang.aipen ZFRR a@?m%(l}z)lo Af ths peakgrsbawn 10 Fznoss(d) and Xl%, £ about
14.5988(3 = about, 90,00, ..fi = about 90.00,. =. about .90. In an
exenptir v b BTeoplE PRbesipeaf B uineRE rENs RS R S PE pon -  ay
25cryst al hagh@ppbs XRPE Xisdl$sis, ang 1Y SF e peAtsiiBwafin Ei(Ges4 Bid 43+ I n an
exenpl ary enbodi ment, the invention provides pol ynorph form HCl4 having,
upon X- r af-5826sinzin| exgmalsihy embedimgsi, the invantips tadvides| notemeph f@OHLEM 5) A3. I n

an exenpl ary enbodi he inventi,on proyides a.pol r avi ng, upon
X r oy oryBRirg Jepa gD w8y S3rUROpBE Mo Rl BERAR HROAP RS "o about 4
and about | ho B OntinGiRedipladPcBSARRhI, YR ineﬂtiBn%Boﬁéf&%')lzﬁﬂd/rpﬁ edHTent, the
invention provides pol ynorph form HC14 havi ng, upon X-ray crystall ographic
anal y2i s, h@iagdipoa XRRRtedysde asy 8 pf thel neekss shown in Figures 4A and 4B, +

0.5°20. In an exemplary embodiment, the invention provides polymorph form HCl4

having, upon XRPD analysis, any 5 of the peaks shown in Figures 4A and 4B, +

1.0°20. In an exemplary embodiment, the invention provides polymorph form HCl4

having, upon XRPD analysis, any 3 of the peaks shown in Figures 4A and 4B, +

30  1.0°20. In an exemplary embodiment, the invention provides polymorph form HCl4
having, upon XRPD analysis, any 3 of the peaks shown in Figures 4A and 4B, +

0.5°20.



about 4 and about 1.326 g cm 3, respectively. In an exenplary enbodi nent,
the invention provides a pol ynorph having, upon X-ray crystall ographic
anal ysi s,wonryavmbsspar anet ers of substantially the foll orcmgiSe@bwessno
Crystal | ographic system ort hor honbi ¢ Space group: P212121 5Cryst al

di b = = =
e itk SIS B e 08
cm 3. [ 0048hbity A5 SRITLIRT Y IoRIRAGIL ITBDkyith LB rid2NF ik MCPr @ e i@ POl yrror ph

havi ng, upon ‘Raman spectroscopi ¢ anal ysi's, peaks substantially as
descr i bedshweveinfigeuchRaman spdeirgsaopy 6F 1gareF€Ou¢ddaronﬂr Xﬁgﬂym‘dysrsf rared

spectrum gbt ai n Si colet NXR 9650 FT-R orre er at a

esol ut 1 off teiten e R AR rOR PRI (Wow (TREF TRL 1064 nmy. I n
an exeqpl ﬁfeﬁn@ﬁ@ﬁﬂie’ﬁ‘?@énal}tsﬂqwmgau@é’ll@r desorph mhymrme RRWIHDY, upon
Ranman spectroscopi c anal ysis ané 13, any 1512, any 10, any

1% anykganchdﬂycwsedam;ﬁxmpéﬂﬁ;ﬂ tbroughﬁ s?olm‘phtfo Cht foaﬁyeSQamﬂlyS@ﬁyvlaa of .
from tne BRonsTdsByRRg WEBLbK. 2)GeL0 RJDE IRYSRMIRE'S 058 b, 5000, 5.

2896. 0, 1578. 6 1298. 2, 1291. 6 1263.0 1226.8. 1068.9. 694, 9 50
wavenumbe 48] 1 5imaacxpmatsey smbadimaal, disuiRration oy idesiainliymeph havigg,

vvavenurrbe 148 @f‘eﬁ 10
wavenurrbe¥1 o }%E}a g Wayg%u ﬂ%gr §a1y$ Y’%‘(‘g{b g paercr% Flgﬂ[ 5}(@%‘3 rgrﬁentds t he
entire0li heremf Ipealeserap;larjeanbadhmd;t the iiarentisu psoeides la@blgmrﬁqrp]n ha\s'nlg f i cient to

characterl form HC14.. particular enb t provi des a
pol yrmor phufRA ﬁéﬂograelef% X%&f} qm&e@wm%%?ryste@%rﬂs o o oy e peaks

of the ab@%&nﬂlh@%mb%ﬁﬁh&ﬁ&h@ﬁ{vfehﬁ&ﬁ ﬁbvﬁ%@?&?ﬁ&%ﬂ%h RHAHA8%hatin §5uﬁaﬁ| ynor ph
havi ng spectroscopi ¢ wavenunbers (cm 1) or nore peaks of the above

list. AnoXhey cmtatlllogmmhlc apptyodi ermcvrthOplnmbldes'satllpgﬂapmgrsmemaw gy

t th list.
SUTT1 anothatr Ba RO e S it pRy e BaeSaRRRl hdphorngTy
spect [DSCoRkGIYaUSIYaRaYSs, a1, Glacéd gﬁUupWﬁ@nBﬁ@K@a@ferﬁﬁwlrﬁ&QVtﬁd ist. 30

[0050] In another exenplary enbodi nent, the invention provides a pol ynorph
havi ng anlrwmn@mpv@ﬁhp@lmmmrﬁorraﬁ@ﬂ@gvmémn@mé&rawramﬂqgmml@ur es 4A, 7 or

R R R A
d- spaci nga‘palyuﬁﬁph haWu}iJg; upbe K& crystallographic analysis, crystal dimensions of a =
about 9.1045(2) A, b = about 10.3107(2) A, ¢ = about 14.5988(3) A, a = about
20 90.00°, B =about 90.00°, y = about 90.00°. In an exemplary embodiment, the
invention provides polymorph form HCI4 having, upon X-ray crystallographic
analysis, crystal dimensions of ¢ = about 9.1045(2) A, b = about 10.3107(2) A, ¢ =
about 14.5988(3) A, a = about 90.00°, = about 90.00°, y = about 90.00°. In an
exemplary embodiment, the invention provides a polymorph having, upon X-ray
25  crystallographic analysis, a crystal volume of 1370.44(5) A®. In an exemplary
embodiment, the invention provides polymorph form HCl4 having, upon X-ray
crystallographic analysis, a crystal volume of 1370.44(5) A>. In an exemplary
embodiment, the invention provides a polymorph having, upon X-ray crystallographic
analysis, Z and calculated density values of about 4 and about 1.326 g cm™,
30 respectively. In an exemplary embodiment, the invention provides polymorph form
HCIl4 having, upon X-ray crystallographic analysis, Z and calculated density values of

about 4 and about 1.326 g cm™, respectively. In an exemplary embodiment, the



enbodi nments, there is provided a pol ynorph havi ng XRPD peaks sel ected from
any 15, any 14, any 13, any 12, any 11, any 10, any 9, any 8, any 7, any 6,
any 5, anyo2o10e080558 or any 1 of the peaks havi ng subst arciralskgoonbsso®0

val ues selected fron1the group: 12.1, 14.2, 18.2, 19.2, 20.1, 21.0, 21.9,
22.7, 24.3, 27.6, 30.9, 31.5, 34 7 50r 39.5. In a nore partlcular
enbodi rrenthe’t“I*fé‘rIéfoV]éi%? BolymeEPhyEg HB%K‘THXWYH&”P%@Pg‘ﬁtafl?léfs% SYStYt peaks,

or any supaeﬁleiebs%es%staﬁ&lgltﬁéﬁfﬁowmgﬁwwse 8B. I'n another particular
enbodi nent, there is provi a pol ynorph having XRPD 20 val ues of any 10

or nore p I or any 5 or nore peaks, or any 4 or
nor e peaks, %ﬂlgﬁﬁﬁ§§ égglandﬁﬁP&§§§§%omn in Figure 8A or listed in Figure

8B. In rebpicecrpgrticul ar 10 B2l ments, the pol ynorph may have any 1 or
nore o aC| s Ilsted il B. t h foound t hat
hese d.fFZXgﬂ catlons Ci nﬁ%%%%egﬁ%e#Q?gﬁéhbébﬁug%hgﬁﬁea uitable
ch0|ce of reaction condltlonsa_kmnﬁﬁlﬁ£90@0°exenpyﬁry enbodi nent, the
ponnDrphmkﬁﬁgro uced by evap?gﬁ}%§§) band/or recrystallization from a

sol ution @ concentration -am nonet hy1l- 7-

(3- hydr oxy: Qﬂ@gggyhaﬁﬁybenzo[ajfggéi@%ﬁborol 1-ol . HC1 of about 11 ng/mL or
greater. In an exenpl ary enbodlnent the concentrati on of

(S)-3-am hy dro o] 3H--benzo 1, oxa roI-I-oI.HCl
S about . MASLn g oY SRRSO RGN oo RE Mot r aton

of (S)o 3- apﬂtﬂlbﬁmﬁrhyﬁbcﬂoiCBpﬂ@)adm@m peaks substantially as described hereln such as
20pr opoxy) - 3H benzo[ c] [ 1, 2] oxaborol -1-0ol . HC1 i s about 20 /ol or greater.
In an exetpligr @ @arlﬁ%”ﬁltans oHB Ifiredsiccrmehtaned using a Nicolet NXR

(S)-3- am ngﬁfjfgaman@}tegt%[&ﬁ%&/ eraC}Q&))th n%#ﬂbcqﬁ}z%dﬁ]e&gltﬁl]oﬁ)@olﬁ? Ol 1-ol . HCL is

about 22 n an exenp ar enbodi nent, the concentration of

(S) - 3- am NAMeY Oy lasér (23=hyelt axy. prmpegye)npl?dr!y bebadihehi, the2hoxaarbvidesol . HCL i's
fromabout 11 ng/ni to about 30 25 ng/nL, In an exeﬂ¥larx enbodlnent
accor di ngatpé lyspyplphatipge uapnRaman sergiapiepic %nﬁbfseomye Hringfl3, any

(S)-3 nl 1- oxy,) r 1-ol . HC1
IS fr%)% about VI% i /%_a?%ga%g B@%? %)(]6 :ﬂ?{f %Iéﬂ‘ %ggloﬁent

accor di ngtlte(pea]ﬂsyha@'ingt émestaahxmll@ tpafoalgmlmﬁs/avetnlambefsr(emﬁp seiedtmlfrofh the

(S)-3-am nonet ydr ox [ OpOX 3H benz

oxabor ol - @“HP'ﬁ%ﬂé ‘%g %B@ Ge->1 %ﬁﬁ 9%8 %%%J%zg%%OhEW§p In an
exempl ar y | esiodior sl 1243%% 1996 4! {(RB.BIRY! 566 WAl fARRGL-45! 1 an exenpl ary
enbodi ment,” the sol Ution conprises nethano In an exeénplary enmbodi nent,

t he soIutM@mmmmﬂpnhee@\ebhammbmskhSén@veumdmhatﬁOewb@dmmbﬂsftﬂﬁe sol uti on

conprises an hat| exe Iary enbod nt, the sol ution
compr t3es " BEFHER o0 Hgs ©EE R U nat CHS TR yiTor ph, whi ch
can be obtaiafehychs. %Yélﬁt%bl IphARufa® Eﬁb@d’inféh%oﬁl'e RALRARE bf paks 8AGdst@bed,
conditions, provides one or nore of the

or any subset thereof, is sufficient to characterize polymorph form HCI4. A particular

embodiment provides a polymorph having Raman spectroscopic wavenumbers (cm™)

of 10 or more peaks of the above list. Another particular embodiment provides a

25  polymorph having spectroscopic wavenumbers (cm™) of 7 or more peaks of the above
list. Another particular embodiment provides a polymorph having spectroscopic
wavenumbers (cm™) of 5 or more peaks of the above list. Still another particular

embodiment provides a polymorph having spectroscopic wavenumbers (cm™) of 4 or

more peaks of the above list.

30  [0050] In another exemplary embodiment, the invention provides a polymorph having
an XRPD pattern substantially as depicted in any of Figures 4A, 7 or 8A. In another
exemplary embodiment, the invention provides a polymorph having substantially the

peaks listed in Figure 8B, and the corresponding d-spacing values. In particular

10



5advant ages nentioned herein. Accordingly in one aspect, the present
invention relates to pol ynorph form HC14 of

(S) - 3- amwormetangdssg- ( 3- hydr oxy- propoxy) - 3Hbenzo[ c] [ 1, 2] exahsealbseod . HCL.
The pol ynorph form HC14 of (S)-3-am nonethyl-7-

(S e sl el 1 S g e
(S)-3-am 1; -1pr
AL h34 a&ﬁﬁaﬂy@ﬁ%yzlq é}?p‘?@’)my9 any 8, any7 angr?bgrcljy ty3the

103H benzo[c] 2] oxaborol -’1- 0l . I'n an exenplary
stabilityand?2 phg«sﬁ taf thspaddislhaving shibstanialy einpl Gavalu@rsbledicd ¥t thiche stability

| mvent | oncFEPa b 2455 S3as20 Tarl braBues Ag e pirt 27 Gashdr S oritot. the HCLa

pol ynmog ph0f9 § S)yr SR ﬂﬂff&}lﬁyelngod(tﬁent there is provided a polymorph havmﬁ
hydr oxy- propoxy) - 3H benzo[ c] [ 1, 2] oxabor ol -T-ol . HCI. 1}’5 I855] anot her

aspect, t hatire hiveofipicals, prw&llésetahmﬂmﬂjh&bﬁfd nrteatrc 85 . dndn@basmrmcmlan ani mal
suffering t he di sease, risin i to_.the aninmal a

t her apeut pby Pii{peab fheet 18%0‘5%%01@5@059% w&%ﬁb&r@s bS5 aREIEPh, ¢ her eby
treating hfg ?éa%?%?%n b1 8fbr g@ﬂi@'&ra}ﬁ %’U?%Br%@éks &M dﬂ&%ﬁ‘é{%gbék sassoci at ed

with a bacter exenpl ary enbo i ment he bact rirais
negative bsted ebava, alldioras shownrpi Bigyre2OA entigeld melfigyretsise I@rralmedepgatculae

bacteria is,selecte consi sting of Neisseri peci es,
fachetd cnpabafathise e ahRRE Bl e S Ea e {FbERES RGBS nf o
speci es, K{g%pesggl | a speC| es, Proteus species, Enterobacter species,
Serratia species, Vibrio speci es, Canpyl obact er speci es, Heli cobact er
speci es, o] CI cLef |des speci.es h|| speci es,
Bor det el | (ﬁ]?fgmnigg eglEf dIStP%ttl%g%s Ci e%ren ?—(PE %t} s%lc? rT%em ega YBrucel l a

speci es, Emhesdrtgjd@i@pgcdhe&e oGadadni@t elndaionpeci es, Spi rochetes speci es,
Chl anydi a speci es, Rickettsiae species. In an exerrpl ary enbodi nent, t he

bacteria g%g@ RNSIHT In an
exenpl ar yt@n‘gl)dl I?rgllri:t seag}ééﬁstﬁggiﬂg%ﬁg@{]? utldh(?g% %m?gnm sting of
meni ngf t i spd/gororystabdaatiat frbm&, soh1t1om|vs1tlea<tmmntreftm)|nldf¢&) Biansnomhthyllchea
urinary tract 30i nfections, sepsi erem_a, endocarditis,

gast r oent E}-hydrexy mﬁmwfﬂ@%@[c]éh%@ixgbor@hb@&ﬂﬁéPf plout 4{ mgmlics. buboni ¢
pl ague, epfefi Cp,f eﬁlve%emg:l}aql? th%één ﬁﬂ%é &R RGP 1%)- f‘éﬁlﬂl ﬂfkﬂlﬁ‘# @-structure

i nfection;y pneunoni a rdm c gastritis, osteonyli1tis, burn-wound

i nf ecti ongydroey- @Q@bxyﬁiﬂ%hmﬁs][l p}ﬂxa@ccfenmll Hdil $eawar laﬁ]@rmabr gitafeReunoni a,
piglottitis, septic arthritis, chancroid, g)lnltls oo;nng cough,
ponti ac f Evas exempllay embadinsing ¢ vwﬁ@rat@y;ﬂﬁ %amkwt@rls egskydrex-anydi a,

Rocky unt ai ted fev acheo | ki ng pneunoni a,
Sur ot A 11 PeroRy TR R El Floxe S R G BREP PR bE kRl e

neut r opentempeh\énthodth@ff the Bondéﬁﬁétﬁfn&ﬂ‘f‘(sﬁ3@ﬂﬁn&ﬁ@hylcﬁe%?drokﬁ an exenpl ary
enbodi nent, the disease is pneunpnia. In an exenplary enbodi nent, the
pol ynor phpm@opjo)k@}rﬁ@pm[ﬂb} ﬁ{{gpq@lato]oi -ol-HCl is about 22 rng/ or greater. In an

S) - 3- t.h b b | -1- ol . HC1.
I(n) an g)r(nenoma ?fx' F%bé)gi %ﬁ’t %;IEC%B% %ﬁﬁgﬁﬂgﬁgﬁﬁ-ﬁﬁy g{"(r)ri | ar oX— ray
10 cryst aPid@Gi@mﬂ%eﬂz@[Hﬁﬁszaﬁd}@ﬁ P—oﬂH@P {d 136 ab&utai1 Mg/l AMLBYEIP! ary
enbodi nmen t he pol ynorph has substantially simlar Raman spectroscopic

val ueds t omghobe Inles cxanné@tymrl@dnneﬂt,mcawdmgemhﬁpﬁﬂerabov:h preagraphshéhepol ynor ph
has substanti al | g%% hﬂoyvg;e (grl ffractl Igatter ns to those
descri bed “HEFBIH! n[%C ?aﬁ}”ﬁ? r' E% PGP PREY p% sent invention relates
to a phar gagsH)f1¢Abxaborol-1-0l-HCl is from about 15 mg/mL to about 50 mg/mL. In an

exemplary embodiment, according to any of the above paragraphs, the concentration

of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][ 1,2]oxaborol-1-0l-HCl is

30  from about 15 mg/mL to about 500 mg/mL. In an exemplary embodiment, the
solution comprises an alcohol. In an exemplary embodiment, the solution comprises

methanol. In an exemplary embodiment, the solution comprises ethanol. In an
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15conposi ti on which conprises: a) polynorph of the hydrochloride salt of
(S)-3- am nonet hyl-7-(3-hydroxy-propoxy)-3H benzo[c][1, 2] oxaborol -1-0l and
b) at | ea®D20ma88358i pi ent or carrier. In an exenpl ary emrbodisSoeaeschhe

pol ynor ph is pol ynor ph form HC14 of

(S)-3-am nonet hyl- 7- (,3- hydr oxy- propoxy) - 3H benzo[ c] [ 1, 2] oxabor ol 1- ol . HCL.
In an exefpiTeR! éﬁ%ﬁm@ﬁtt,{leﬁﬁé&%g Sﬁﬁ.a%%pq?&gg% ROV 119 48imi lar x- 20
ray cryst@%&ﬂ&&%gghﬁﬂﬁﬁ&ﬂgﬁeg&uﬁ&pgﬁn§§§gp&g%g‘herein. In an exenpl ary

a

enbodi ment, the pol ynor ph has substanti y simlar Raman spectroscopic

val ues to e scri bed herein. an _exenpl ary enbodi nent,,. t he pol ynor ph
nas. subst MIBRE T & en apundihEy e b PR i S PR LR B pose
descri bedcRetagind forlhb$ cRARIHIBGBHTiL GictiEPBRASIs Oprol ReysRf s mdRloftHeeat i ng
di sease involving bacteria. 1n an 25 exenplary enbodi nent, the polynorph is

descr i bedatvantsigas merficned digesirp| Aespréippladn s espeethBichaescet ingentiondescr i bed
herein. | n | i ~ the di sea I scri bed in. [0057]
A furtherﬂ%%%%%ﬁﬁgﬁnéﬁéﬁ%gggg%?gﬂﬁvgﬁ ngﬁﬁﬁﬁwg?géipgﬁgﬁgm§§gygﬁhg pol ynor ph

of benzo[c][1,2]oxaborol-1-0l-HCI. The polymorph form HCl4 of &S)-S-arninornethyl-%
(S)-3-aninonethy1-7-(3-hydroxy-propoxy)ng-benzo[cl[_,2]oxaboro[71-oI.HC1
for 30 pr &phydrogy-arqphay piddaniatell 1.2 vrplasdk-1-ohHCh exhibésincregsddastabelity al

di seases in which t e of conpou di spl ayj,n finity for the | eucyl

L RNA oyt hOehSenBeq e Bl TRy verae RePagaae e dniarPio T oogg) A
furtheg a§H%ZG{E£[t1 DGoRbEDEM Lol HME T bR Bx iRl &SnboRirh 1R, S StaBilitg i€ HC14

pol ynor ph™ of (S)-3-am nonet hyl- 7- ( 3- hydr oxXy- propoxy) - 3Hbenzo Tc] [1, 2]
oxabor ol 1plysiddCitabitity. pineyaxemglagy phbodmest,thestdbilop npdenticadntab{l®@59] | n
particular, the instant invention relates to the use of the HCl4 pol ynorph

5 of . [0054]  According to another aspect, the present invention relates to a process for

(S) - 3-am nonet hyl-7-(3- hydr oxy- pr opoxy) - 3H benzo[ c] [ 1, 2] oxabor ol -1-ol . HC1
for the ppedaciagieouriotd scimediod dreen€ 4 molymprhtof €St freminasficthy ldi-Sease

descri bed

herein. | I dj t he di [ i at ed
wth o o BRCGRaR R B R AR HsROr PhT T Hiiar pref erred aceording Lo the

invention is the use of the HCl4 pol ynorph of ' ' '
(S) - 3lanm HW5EL hyln-anoihsr ispdetoshy-ipvenpox plovBids bentbdddf ticaphg R dissass|in

101-ol . HCL for &Qﬁkpreﬁaragggﬁ of a nechan%nt far. t?e treatpent of a

di sease sa SUTBLSHEFEEAT GEE 1o CAmPUM PR RSCTPR O AR Fesent

i nventi OntHeF?éﬁtic&nl? cPeoincdptbupb af ABSIghioriadcsIFEAdR i QRSB FRItingithg as an
active ingre ient a polynorph of (S)- . ) ) ) )

3- ami nonefligae7 I @1 expardsty PO BEna)--tBe-disedse of asppciated withisdrasterip- ) aIHC1 i n
15additio | g cal . g jer. euti cal
gt %@ﬁ&%%y%oggﬁénﬁgggﬁg%gm%%b o Bdcfliia, TR hn RAGRITRS

(S) - 2@ nmbediheht, Tho Gray ascanye bacogixiy seldtbe fizoy th} Ehud|coxdsimpalf- 1- ol . HC1
may be incorporated into t&z.convention | pharmaceutical preparation in
solid, |iQGistE iOiPIRR At A FaPesias it 6ﬁpwesg§¢lgwl HCCPhe! EBMFosi ti on

may, for eRMR! RrerlEIPERERUSD D il Q! BRRMHIPLER) LR, Y-Altia species,
Vibrio species, Campylobacter species, Helicobacter species, Pseudomonas species,
Bacteroides species, Haemophilus species, Bordetella species, Legionella species,

25  Francisella species, Brucella species, Pasteurella species, Gardnerella species,
Spirochetes species, Chlamydia species, Rickettsiae species. In an exemplary
embodiment, the bacteria is a Mycoplasma pneumoniae and Ureaplasma urealyticum.
In an exemplary embodiment, the disease is selected from the group consisting of
meningitis, gonorrhea, otitis, otitis extema, folliculitis, diarrhea, urinary tract

30 infections, sepsis, HAP, bacteremia, endocarditis, gastroenteritis, Typhoid fever,
supsis, endocarditis, sinusitis, bubonic plague, enteric fever, hospital-acquired

infection, skin and skin-structure infection, pneumonia, cholera, chronic gastritis,

12



20 rectal, parenteral admnistration or for nasal inhalation: preferred
forms include for exanple, capsules, tablets, coated tablets, anpoules,
supposi t owpesicnsasseasal spray. The active ingredi ent nmapChaseomonsssoy at ed in
excipients or carriers conventionally used in pharnaceutical conposi tions
such as, faor exanp talc ablc gum ctose, gel at magnesi um
stearate, 0%?6‘?fﬂyl§isa19‘é‘ﬁ {Fstigps. ﬁ%‘ﬁe%{a@fgﬁ&wv@ﬁw&%@f dl%‘P%ﬁvyni |

25pyrroli Qéiﬁfat H&ﬁﬁ’d?ﬁah § IGttQLYQ d gasiRf cHadllovd, 364idRi \Qﬁ&ﬁﬁ‘ﬁ oni um

chl oride, sod ﬁtojn?phospha?g ]'Tg ﬁ%o ysorﬂéfé e gonp03|t|ons are
advant ageotmghypémlramﬁw édlarmlddsa®IOWJ Sy@hlheabﬂ'mddse@e dninoyddsi ng adapt ed

to supply,a sipgl e dose, of .the active re ach dosage unit may
convent enRPSRESR P%‘iW%PPB?#E? V55 o g hO G el e PR 1 {0 50 .
30 [0062] ulexaim! {tI¥EMEE- a@a&nﬁfamﬁ%duéﬁ%bﬁlre%ﬁtr ;wv elvidD

2010/ 080558PCT/ 2009/ 68600 [ 0063] One partlcular enbodi provi des a

pol ynor phimd¢ctignhieagtasedinia and ecpsighemigf In an exemplary ernbodlrnent the discase is

char act or PO R RGP PRERR e T R R SR BB TR S 5 xre

pattern 1js)-i- &Qﬁ&hﬁﬂgﬂl‘m @@m p&b@éxﬁmeeﬂﬁa[a][lpﬂ@yme& BoPRCY B ph

conprising any 4 peaks as icted in XRPD pattern 1. Still another
exenplarym@ﬂﬁwmﬂWEﬁmﬂEﬂ@n@ﬂéieBOW@KWMDmﬁﬁubﬁwﬁwﬂﬁﬁﬁgmﬁQQHW'peaks as
depicted in re Lt nen S a
polyrr%oraphC Sng?la ng hws%ﬂho%%fémgga gﬁﬁgte %%FTYT%bg erﬁll Still

anot her npslgmpasi hasu;hmtarﬁfmsa@1nﬁimmaﬁfa@\spe@1®saop@@bamwtp hlhdse Apgorivedyg al |
peaks as depjcted in XRPD pattern 1. [0065]Another exenpl ary enbodi nent

provi des ACTEBI JHgP SKeBRIR R imentathepabedply Pasrabstantal ypsimilar X-ray
(S)-3- anlﬁg@&%hﬂﬁh%ﬁﬁQP%%%%qém“ggggg%%g%ﬁg@gpzo[c][1 2] oxaborol - 1- ol

wherei n the polynorp aracter y having any of 15 the 20 val ues
0. 720, ' 0lW38] ° sl nsciiaiihi brysgisan cronsiiono s BB, [ 0201
d- spag4 ngc&ﬁ%os;t?onjwlzlcﬁ comprises: a) polymorph of the hydrochloride salt of (S)-3-
aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-o0l and b) at least
one excipient or carrier. In an exemplary embodiment, the polymorph is polymorph
form HCl4 of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-
1-0l-HCI. In an exemplary embodiment, the polymorph has substantially similar X-
20  ray crystallographic values to those described herein. In an exemplary embodiment,
the polymorph has substantially similar Raman spectroscopic values to those
described herein. In an exemplary embodiment, the polymorph has substantially
similar X-ray powder diffraction patterns to those described herein. This
pharmaceutical composition is useful for treating disease involving bacteria. In an
25  exemplary embodiment, the polymorph is described herein. In an exemplary
embodiment, the bacteria is described herein. In an exemplary embodiment, the

disease is described herein.

[0057] A further aspect of the present invention relates to the use of a polymorph of
(S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][ 1,2 ]oxaborol-1-0l-HCI for

30  preparing a pharmaceutical composition for treating bacterial diseases in which the
use of compounds displaying affinity for the leucyl tRNA synthetase of the bacteria

may have a therapeutic benefit.
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14.2 6.2 18.2 4.9 19.2 4.6 20.1 4.4 21.0 4.2 21.9 4.1 22.7 3.9 24.3 3.7
26.6 3.4 27.6
WO 2010/080558 PCT/US2009/068609

[0058] A further aspect of the present invention relates to the use of the HC14
polymorph of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][ 1,2 ]Joxaborol-

1-0l-HCI for preparing a pharmaceutical composition.

[0059] In particular, the instant invention relates to the use of the HCI4 polymorph
5  of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][ 1,2]oxaborol-1-0l-HCI for
the preparation of a medicament for the treatment of a disease described herein. In an

exemplary embodiment, the disease is associated with a Gram negative bacteria.

[0060] Particular preferred according to the invention is the use of the HCl4
polymorph of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-
10 1-ol-HCI for the preparation of a medicament for the treatment of a disease selected

herein.

[0061] As a further feature of the present invention there are provided
pharmaceutical compositions comprising as an active ingredient a polymorph of (S)-
3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-0l-HCI in

15  addition with at least one pharmaceutical carrier. For pharmaceutical administration,
the polymorph of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-0l-HCI may be incorporated into the conventional
pharmaceutical preparation in solid, liquid, ointment, cream, suspension or spray
form. The composition may, for example, be presented in a form suitable for oral,

20  rectal, parenteral administration or for nasal inhalation: preferred forms include for
example, capsules, tablets, coated tablets, ampoules, suppositories and nasal spray.
The active ingredient may be incorporated in excipients or carriers conventionally
used in pharmaceutical compositions such as, for example, talc, arabic gum, lactose,
gelatine, magnesium stearate, corn starch, aqueous or non aqueous vehicles, polyvynil

25  pyrrolidone, semisynthetic glycerides of fatty acids, benzalconium chloride, sodium
phosphate, EDTA, polysorbate 80. The compositions are advantageously formulated
in dosage units, each dosage unit being adapted to supply a single dose of the active
ingredient. Each dosage unit may conveniently contain from 0.01 mg to 100 mg,

preferably from 0.1 to 50 mg.

30 [0062] Exemplary embodiments are summarized herein below.
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3.2 30.9 2.9 31.5 2.8 34.7 2.6 39.5 2.3 (Table 1). [0066] Anot her exenpl ary
enbodi nent provi des a pol ynor ph pol ynorph of a hydrochl oride salt of

(S) - 3- amwormetangdssg- ( 3- hydr oxy- propoxy) - 3Hbenzo[ c] [ 1, 2] exahisea/dscod
wherein the polynDrph S characterized by having any of 5 the 20 val ues

li sted |n Tahl e 2 220, . 1.720, 520 0 0.920, 0.820,

0. 720, 3 &%@zlzﬁmcléarzpzrwodﬂeeré@@vﬂ% > m%tph G0 hyrocklgade P01 12,1

14.2 18. 2oﬁ-@)-%-grﬁmil)m%ghy@-%@-hydroxy-propoxy)-3H-benzo[c][1,2]oxab0r01 1-ol,
characterized by having any of the peaks of XRPD pattern (1):

Counts

10000 —

5000

Position [°2Theta]

5 (XRPD pattern 1).
[0064] Another particular embodiment provides a polymorph comprising any 4
peaks as depicted in XRPD pattern 1. Still another exemplary embodiment provides a
polymorph comprising any 7 peaks as depicted in XRPD pattern 1. A more particular
embodiment provides a polymorph comprising any 10 peaks as depicted in XRPD
10 pattern 1. Still another more particular embodiment provides a polymorph comprising

all peaks as depicted in XRPD pattern 1.

[0065] Another exemplary embodiment provides a polymorph polymorph of a
hydrochloride salt of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-o0l wherein the polymorph is characterized by having any of
15 the 20 values listed in Table 1, £ 2°20, £ 1.7°26, + 1.5°20, + 1.2°206, £ 1.0°20, +
0.9°20, £ 0.8°20, £ 0.7°20, £ 0.6°20, + 0.5°20, + 0.4°20, + 0.3°20, £ 0.2°20, or +

0.1°26:
Pos. [°20.] d-spacing [A]
12.1 7.3
14.2 6.2
18.2 4.9
19.2 4.6
20.1 4.4
21.0 4.2
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21.9 22.7 24.3 26.6 27.6 30.9 31.5 34.7 39.5 (Table 2). [0067]Stil

anot her exenpl ary enbodi nent provi des a pol ynorph of a 10hydrochl oride salt
of (S)-3-woiznmvmsbisgl- 7- ( 3- hydr oxy- propoxy) - 3H benzo[ c] ptTajsecoaloessod - 1- ol
havi ng, upon X-ray crystall ographic analysis, crystal paraneters of

substantially the foll ow ng—values—Gystallographi ¢ system ort hor honbi c
Space group: P212121 WO 201(/080558pCT/lUS20d9) 0686D9 Crystal di mensions: a =
9.1045(2) A, b = 10.3107(2)-A_®Z 14 /5088038 A aj= 90.00, fi = 90.00, y =
90. 00 Vol unel1370.44(5) A3 %, caP4¥lated density4,|1.326 g cm 3.

26.6 3.4

27.6 3.2

30.9 2.9

31.5 2.8

34.7 2.6

39.5 2.3

(Table 1).

[0066] Another exemplary embodiment provides a polymorph polymorph of a
hydrochloride salt of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-o0l wherein the polymorph is characterized by having any of

5  the 20 values listed in Table 2, + 2°26, £ 1.7°20, + 1.5°20, £ 1.2°20, + 1.0°26, =
0.9°20, £ 0.8°20, £ 0.7°20, £ 0.6°20, + 0.5°20, + 0.4°20, + 0.3°20, £ 0.2°20, or +
0.1°26:

Pos. [°20.]
12.1
14.2
18.2
19.2
20.1
21.0
21.9
22.7
24.3
26.6
27.6
30.9
31.5
34.7
39.5

(Table 2).

[0067] Still another exemplary embodiment provides a polymorph of a
10 hydrochloride salt of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-ol having, upon X-ray crystallographic analysis, crystal

parameters of substantially the following values:

Crystallographic system: orthorhombic
Space group: P2,2,2,
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5 [0068] Anot her exenpl ary enbodi nent provi des a pol ynorph of a
hydr ochl ori de salt of

(S) - 3- amwormetangdssg- ( 3- hydr oxy- propoxy) - 3H benzo[ c] [ 1, 2poxaisesmoloesbonl ,
characterized by having any of the peaks of Raman spectrum (1): 2-

40003000 20001000 Raman shift (cnmid ) ma m(1). Yet

anot her eﬁ@ﬁ%%éﬁ?mﬁﬁﬁﬁdinent 6F6bﬂﬁg%lb£%m§39§@§ﬁ?5§ar=é@ﬁ%%§8§§%n
conprising a polynorph as desgridpaghoandoaot,§asjo. @pre excipient or carrier.
20 Anot her exenpl ary enbodinent(grovgggs a nmethod for treating a disease in
an ani mal Volimering from sai d13GE#HELA” conpri sing admi nistering to the

ani mal am%h&ﬂaﬂggahgggyy effegtiyﬁ5§ggpnt of a pol ynorph as descri bed

her ei n, erein sai sease is associated with a bacteria. [0070] Yet

anot ey exRRR) ar Yo ARAYLIE Bl LKL IS A BRI Ohok S R gufiflocase I

an animal suffterin rom a di'sease as descr erein acteria is a
G am negatalvel (8@8taminamethWo7-28-h0d:1080pb@RcY -8B [0FB8EMXapOOF-1]dln anot her

exenpl ary enbodinment, there i rovided a nethod for treatin
P ycharacterlze by hav1r1]1g any 0? th% peaﬁ<s 09 Raman spectrum (1): g

144

10

104

Int
[e=]
I

T e i P e A

15

Raman shift (cm-1)

Raman spectrum (1).
[0069] Yet another exemplary embodiment provides a pharmaceutical
composition comprising a polymorph as described and at least one excipient or

carrier.

20  Another exemplary embodiment provides a method for treating a disease in an animal
suffering from said disease, comprising administering to the animal a therapeutically
effective amount of a polymorph as described herein, wherein said disease is

associated with a bacteria.

[0070] Yet another exemplary embodiment provides a method for treating a
25  disease in an animal suffering from a disease as described wherein the bacteria is a

Gram negative bacteria.
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a disease in an animal suffering from said di sease as descri bed, wherein
the bacteria is selected fromthe group consisting of Neisseria species,
Escheri chwa 2030358, Shigel | a speci es, Sal nonel | a speci @sT/Uf600i068689
species, Klebsiella species, Proteus species, 5Enterobacter species,

Serratia ies, Vibrio spe i es yl obact er species | cobact er
speci es, %@Eihonaﬁégofésweg@ a%aewgﬁllg?eaééﬁegﬁwr%dei%@wﬁwﬁe UECdPEci es,

Bor det el | 8 IRPACIF En ahiBB &R f‘f*‘&ﬁ%ﬁ%ﬁseﬁe%@%&@ibleé WIREGH o bdidag! | &
speci es, Pasteurella species, Gardnerella species, Spirochetes species,

Chl anydl asdpeted Eemahegidup Icemsnmngwf @fwcw%sp@:@ﬁ Olﬂr?&}rﬁthzd $peamt3t@gell@xerrpl ary
enbodi nent r. an ani mal suffering

1 Tl
rom sar AT EsHu uHRRer P da S i craisr RhE G 2Bl SRR (1 om ¢ ne

group 530nEhz%MB?zgte@fs% | BGH-dABspeeief Orib NG Bpectis] ChmpyiObddidrspeoiéLma,
folliculitis, diarr urinary tract infections, sepsis, HAP, bacterem a,

endocar di Helcobyater ﬁmmemew@mowwnm@ i)’évféwld@wpsqlgs, H@ﬁlﬂ@ﬁ]&ﬁdl tis,
Si Ui L 5 o RO 1 DRGNS c DL O1) 10 e VB NOBRLAAI AB80L A pehebpLect i on

skin and uct eurioni a CHY O gastritis,
ost eonyl i Puseutolit Bpa@wsndamh%ﬂazzwspéaes szrrmkeslspéoe@t Chmydpﬁpb@épmcﬁl

di sease, aspriation pneunonia, piglottitis, septic arthritis, chancroid,
vagi ni ti sRiGiEéwH W§C€dugh, pontiac fever, tularemia, brucellosis, syphilis,
Lyne di sease, chlanydia, Rocky Muntain spotted fever, typhus,

trache®br (005BR] t i sStillvaloklicn gx &yl aumpidement pediddsta me;thpd/édrarwﬁmg)hri tis,

i ntra-abdqm nal. infect utropeni a,. pel vic .infection,
bact er aenf5eHAd0 %‘é?}PP‘éL%#feémgl[%W%‘]“@fse%ﬁ%H %E@ﬁﬁé}%@@%ﬁﬁw%m

provi des g 8&{NRImHRE ololif RbAJIGin o@'n?e%ﬁ%%é BoitiRA! $TRls §t‘rﬁsfé%'férﬁ%% from said
di sease as described, "wherein t di sease I's pneunoni a. 25[ 0074] Anot her

exenpl ar y fahbddisndatrhgsy omlaue gacwlp&pabms, pepSSHAP, haviteromms, kydocarditis,

Zx(e?rprg?;o%%@%{]fﬁﬁ% yBE%]\(} 8V6§ O%p%} 1 511%1 ?aﬁ% ?1(5) rs(i)Ausms bublg%]'c plggue enljclec%]fcd' Anot her

('S) - 3tam ReGEhBYital-aéq@rily eifexydy; SERXNd sidhtshenar] iafd-doRlpy@aberiel - 1- ol . HC1,
form HC13. Anot her exenpl ary enbodi nent provides crystalline

(S) - 3- ani plnerrhghromic EastHH vsteymMHdp bryy-weprd méections, corneal infections, _
benz O[ cll %er%c]({%ﬁfblk[) 8{58?156 asBJrlat%%]pneul% Hfa!_llg: ]g%ttlt’bg? géﬂ%l% 1?15{%111’%&0 %,rrbOdl ment

provi des €rys

(S)-3-am n@gmﬂnby&ho?op(@rdwgh Qontipe fpex yjladtlie baaletddid, seprakabomna - 1- ol . HCL,

form HCll Stil I anot.her exenpl ary enbodi ment provi des a met hod_of
pr epari ng lé?aysgt l4mya,Roycky l\éqﬁm%mqw fover dyplygy tagfcobronchitis, walking

pr OpO ove @Fg%%inszkgé&é@&r rllt%s ﬂltral_é[q:‘jjdomfl f § f&c&"o[l]i felﬁgﬂe?’ HC12, HCl1 as

descr rtro éxenpl ary enbodi nehts are sumari zed
her ei n beh@mopEﬁlﬁpﬁeﬁ‘}lb infactionx baqpdracryiaeni ecpptiveerhia. t he i nvention is a
crystal line pol ynorph characterized by having essentially any of the '20

val ues |i ggogd] i N Y@hhsthdr c:Rndl A9 cnfBe&imdn?Plovides a method for treating a

disease in an animal suffering from said discase as described, wherein the disease is

pneumonia.

25  [0074] Another exemplary embodiment provides crystalline (S)-3-aminomethyl-
7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-0l-HCI, form HCI4. Another
exemplary embodiment provides crystalline (S)-3-aminomethyl-7-(3-hydroxy-
propoxy)-3H-benzo[¢c][1,2]Joxaborol-1-0l-HCI, form HCI3. Another exemplary
embodiment provides crystalline (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-

30  benzo[c][1,2]oxaborol-1-0l-HCI, form HCI2. Another exemplary embodiment
provides crystalline (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-0l-HCI, form HCI1. Still another exemplary embodiment
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d-spacing [A] 12.1 7.3 14.2 6.2 18.2 4.9 19.2 4.6 20.1 4.4 21.0 4.2 21.9
4.1 22.7 3.9 24.3 3.7 26.6 3.4
WO 2010/080558 PCT/US2009/068609
provides a method of preparing crystalline (S)-3-aminomethyl-7-(3-hydroxy-
propoxy)-3H-benzo[¢][1,2]Joxaborol-1-0l-HCI, form HCI4, HCI13, HCI2, HCI1 as

described above.
[0075] Additional exemplary embodiments are summarized herein below.

5 [0076] In an exemplary embodiment, the invention is a crystalline polymorph

characterized by having essentially any of the °20 values listed in Table 1 = 0.2°20:

Pos. [°20] d-spacing [A]
12.1 7.3
14.2 6.2
18.2 4.9
19.2 4.6
20.1 4.4
21.0 4.2
21.9 4.1
22.7 3.9
243 3.7
26.6 3.4
27.6 32
30.9 29
31.5 2.8
34.7 2.6
39.5 2.3

(Table 1)

[0077] In an exemplary embodiment, according to the above paragraph,

comprising any 4 peaks, £ 0.2°20, as depicted in Table 1.

10 [0078] In an exemplary embodiment, according to any of the above paragraphs,

comprising any 7 peaks, £ 0.2°20, as depicted in Table 1.

[0079] In an exemplary embodiment, according to any of the above paragraphs,

comprising any 10 peaks, +0.2°20, as depicted in Table 1.

[0080] In an exemplary embodiment, according to any of the above paragraphs,

15  comprising all peaks, + 0.2°20, as depicted in Table 1.

[0081] In an exemplary embodiment, the invention is a crystalline polymorph of a
hydrochloride salt of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-ol, characterized by having essentially any of the peaks of

XRPD pattern 1 +0.2°20
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27.6 3.2 30.9 2.9 31.5 2.8 34.7 2.6 39.5 2.3 (Table 1) [0077]1n an

exenpl ary enbodi nent, according to the above paragraph, conprising any 4
peaks, Ow@280/088858depi cted in Table 1. 10[0078] 1 n an erempuisarg/oessbodi ment ,
according to any of the above paragraphs, conprising any 7 peaks, 0.2'20,
as depicted in Table 1. [0079]In an exenplary enbodi ment, according to any
of the abqve paragraphs, conpr|5|ng any 10 peaks 0.2'20, as depicted in
Tabl e 1. [: T.‘)s80] f—at cAcllpl aty efrbodirent—accorch Ag—to ally of—t he above
par agr aphs, 15cpnprising all peaks, 0.pR'20, as depicted in Tabl e 1.
[0081] I n an exeppl ary enbodi nent, the ipvention is a crystalline pol ynorph
of a

10000

5000 H
N a ALJAL
10

Position [°2Theta]

(XRPD pattern 1).

10 [0082] In an exemplary embodiment, the invention is a crystalline polymorph of a
hydrochloride salt of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-ol having, upon X-ray crystallographic analysis, crystal

parameters of substantially the following values:

Crystallographic system: orthorhombic

15  Space group: P2:2:2;
Crystal dimensions: a=9.10452) A, b=10.3107(2) A, c = 14.5988(3) A
a =90.00°, f=90.00°, y=90.00°
Volume 1370.44(5) A’
Z, calculated density 4,1.326 g cm™.

20



hydrochl ori de salt of

(S)-3-am nonet hyl-7-(3- hydroxy- propoxy) - 3Hbenzo[ c] [ 1, 2] oxabor ol - 1- ol ,
char act erwpediongossavi ng essentially any of the peaks of PEKRRD2@atstsson 1
[1i i 1 k....14 102030 Position [2Thet a]

0.2'20 Counts 10000 - 5000 -
( XRPD pathﬁ{n 1).. 10[0082] I n
crystalli 8

havi ng, upon X-ray crystall og

8bl y I8 RBEXePPBOHS AP REYy thad
(S) - 3- am REIBLRIYAAL sl 35F0Y A5 QXN AR AR 3-Blhro BR

I .
n exenp a“%ggﬁggg%ﬂ§9§MHnepo

ZRb&) | #12] oxabor ol - 1- o

raphi ¢ anal ysi s,

t he

nvention is a
ymorph ot a

par anmet ers of
subst ant i hérzp[d]He Ibxdtioonli Ingl, vidraasiizedbydamingagy apthccpsikstZed or t hor honbi ¢

10. 3107(2) A,

15Space group: P212121 tal dinensigns:a = 9.1045(2) A b
c = 14. 5988YH"R°E én’ggogg?mﬂ”@%gﬁf‘tfg? y = 90.00 Vol unmel370. 44(5) A3 Z,

cal cul ated density4, 1.326 g
[0083]1n an exenpl ary enbodi n
of a b

124

Int

8

10

b

cm3. WD 2010/ 080558PCT/ US2009/ 068609
ent, the invention is a crystalline pol ynorph

A e oS S PPN 14 e ko R AR C e ot bcior K e T U T TPV TR ST PR PO AP PRI

Raman shift (cm-1)

Raman spectrum (1).

15  [0084] In an exemplary embodiment, according to the above paragraph, wherein

the crystalline polymorph has a multiplet of peaks between about 2800 and about

3200 cm™, + 50 wavenumbers, and another multiplet of peaks between about 1600

and about 600 cm™, £ 50 wavenumbers, and an essential absence of peaks between

about 1800 and about 2200 cm™, + 50 wavenumbers.

20  [0085] In an exemplary embodiment, according to any of the above paragraphs,

wherein the crystalline polymorph has a multiplet of peaks between about 2800 and

about 3200 cm™, + 50 wavenumbers, = 45 wavenumbers, + 40 wavenumbers, + 35

wavenumbers, + 30 wavenumbers, + 25 wavenumbers, + 20 wavenumbers, £ 15

wavenumbers, = 10 wavenumbers, and + 5 wavenumbers.

25  [0086] In an exemplary embodiment, according to any of the above paragraphs,

wherein the crystalline polymorph has multiplet of peaks between about 1600 and

about 600 cm™, + 50 wavenumbers, + 45 wavenumbers, + 40 wavenumbers, + 35

wavenumbers, + 30 wavenumbers, £ 25 wavenumbers, + 20 wavenumbers, £ 15

wavenumbers, = 10 wavenumbers, and + 5 wavenumbers.
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hydrochl ori de salt of

(S)-3-am nonet hyl-7-(3- hydroxy- propoxy) - 3Hbenzo[ c] [ 1, 2] oxabor ol - 1- ol ,

char act erwpediongossavi ng any of the peaks, 50 wavenunbePsT(Us2e02)6ssH9 Raman
spectrum (1): 5 2000 Raman shift (cmd ) Raman spectrum (1).

15[0084] I n exenpl ary enbodi nent, accordi to the bove paragraph,
wherein t MO} ysiain s %m%‘e%ﬂmﬁ%a%%ﬁ?% dngrordhe ek suBEraBen about
2800 and ghety ﬁg%s@dnmepolfﬁ %ﬁ%ﬁ?%@&&%al apdn 8ot Reks ﬂgi%érpz!ﬂtﬁﬁt of peaks
bet ween about 1600 "and abo , 50 wavenunbers, and an essentia

absence of 8¢fbakiszboet 2Oreraboui0 w8GOumbdrsabdfitva2 @00 zms, 1t40 50 wavenunbers.

20[ 0085] | t d
paEagrath’q%Wg}ggg ?WXN%FQQWEQEPn%p%%?@ﬁﬁ&%ﬂ;ﬁgéaqxﬁﬂwpﬁﬁﬁégggf peaks

bet wveen ahauinudRe, and whRHEmB&Y0: CiMvhvenudiberR YUY BheLSnumB&sWavenunber s,
40 wavenunbers, 35 wavenunbers, 30 mavenunbers 25 wavenunbers, 20

nmb
25[ 0086 1 U8 gieﬁn% QUBEEP. bo]tﬁ) SR ERIRRESy pﬁo@ﬁides% pasRTRes s-

par agr aphsompéiiticdi sompBings ¥p t}ai drygtahp@bylmromh atbaslrdmg toiapl of thefabpeaks
bet ween about 1600 and about 600 cmt1, 50 wavenunbers, 45 wavenunbers,
40 wavenuRyagEphs; 38d Rhitdershpes SXCipigy oi&¥ERUNber s, 25 wavenunbers, 20
wavenunbers, 15 wavenunbers, 10 wavenunbers, and 5 wavenunbers.

[0089] In an exemplary ernbodirnent, the invention provides a method for treating

10  adisease in an animal suffering from the disease, comprising: administering to the
animal a therapeutically effective amount of the crystalline polymorph of any of the

above paragraphs, wherein said disease is associated with a bacteria.

[0090] In an exemplary embodiment, according to the above paragraph, wherein

the bacteria is a Gram negative bacteria.

15 [0091] In an exemplary embodiment, according to any of the above paragraphs,
wherein the bacteria is selected from the group consisting of Neisseria species,
Escherichia species, Shigella species, Salmonella species, Yersinia species, Klebsiella
species, Proteus species, Enterobacter species, Serratia species, Vibrio species,
Campylobacter species, Helicobacter species, Pseudomonas species, Bacteroides

20  species, Haemophilus species, Bordetella species, Legionella species, Francisella
species, Brucella species, Pasteurella species, Gardnerella species, Spirochetes

species, Chlamydia species and Rickettsiae species.

[0092] In an exemplary embodiment, according to any of the above paragraphs,
wherein the disease is selected from the group consisting of meningitis, gonorrhea,

25  otitis, otitis extema, folliculitis, diarrhea, urinary tract infections, sepsis, HAP,
bacteremia, endocarditis, gastroenteritis, Typhoid fever, supsis, endocarditis, sinusitis,
bubonic plague, enteric fever, hospital-acquired infection, skin and skin-structure
infection, pneumonia, cholera, chronic gastritis, osteomylitis, burn-wound infections,
corneal infections, periodontal disease, aspriation pneumonia, piglottitis, septic

30  arthritis, chancroid, vaginitis, whooping cough, pontiac fever, tularemia, brucellosis,

syphilis, Lyme disease, chlamydia, Rocky Mountain spotted fever, typhus,
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WO 2010/ 080558PCT/ US2009/ 068609 [ 0087] I n an exenpl ary enbodi ment, according
to any of the above paragraphs, wherein the crystalline polynorph has an
essent i alwehssvsesssf peaks bet ween about 1800 and about P22aB2@0d8609 50
wavenunbers, 45 wavenunbers, 40 wavenunbers, 35 wavenunbers, 30
wavenunbers, 2 venumjers, 20 5 wavenpunbers, 15 wavenunhers, 10
WavenunbeFr%C,heagﬂTnc t HH&BB?‘E?OIP@)G@@FFHS’Qbie]@%‘}?ﬁhfé% FBRRIORERL t he

i nventi on; 7z QhIRBriR ROALHBEE BEVAInFCATR B3 {ctRMhis ARRELRcAmiad) t he
crystal line polynorph according to any of the above paragraphs; and b) at

| east one [pient or carrier. [.0089]In an exenplary.enbodi nent, the
nvent | onl G5 od8 un ShefRGE FopodiPeck resgrdee & Y RSALAtRNC Bt ERP

suf f eri ngwheRM thBQidheaapRounsoWIPr | Si ng: administering to the aninmal a

t herapeutically effective anount of the crystalline polynorph of any of the

h y effective amount of the [ine pol ymorph of any
f00s0) T EPRkonr S5 EhBabtint AR B iR RE R AL 8, 26 aph, wher ei n

t he bact eginghonfetiy G @ohyie@dt préfo B3R bEdro[ i il DBLddokd1- Rbl- B E TRnar y _
enbodi ment, according to any of the above paragraphs, wherein the bacteria

is selectE4romthe group consisting of Neisseria species, Escherichia
speci es, Shigella species, Sal nonella species, Yersinia species, Klebsiella
speci es, [095EUS IapackesplaEnémbabachtcthcSpamtien is dedtiliihe 5)speci es, Vibrio
speci es, Canpyl obacter species, Helicobacter species, Pseudonbnas speci es,
Bact er oi damimowdedi’ed hdsetopiepeus-dpeeizek ][ IBbpyeiosolt kokHebifersn Legi onel | a
speciﬁ§, (i?cisella speci es, Brucella species, Pasteurella species,

Gar dner el 'a Speci es, Spirochetes species, Chlanydia species and Rickettsiae
speci es. LPOQZ]In an exenpl ary enbodi nent, according to any of the above
par agr aph§00%her dnnicremplieseesiodigentethedeeation sraryHalise Gup’-consi sti ng of
meningitisg, .. I , of L] tirt i t ol Lii cul dr b i arrhea,
rimary « PaeE AR Sh e Tt S B B Lt Bt o

gastroent gidiz2.i s, Typhoid fever, supsis, endocarditis, sinusitis, bubonic

pl ague, enteric fever, hospital-acquired infection, skin and skin-structure

i nfection u .4, I ShLeN 11 : l{tis, burn-wound
infectiongyﬁzgrzggﬁﬂfﬁggﬁ?ﬁéﬁg? 6e§@6g%2ta Egﬁgggggahg§g¥f%tion pneunoni a,
pi gl ot3 i t kino®eftyilF-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-0l-HCI, form

HCII.
[0098] In an exemplary embodiment, the invention is a method of preparing

crystalline (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-
ol-HCl, form HCI4, HCI13, HCI12, HCI1 as described herein.

20 [0099] In an exemplary embodiment, the invention is a method of preparing
crystalline (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-
ol-HCl, form HCI4, HCI3, HCI2, HCI1 as described in any of the above paragraphs.

[0100] The invention is further illustrated by the Examples that follow. The

Examples are not intended to define or limit the scope of the invention.

25 EXAMPLES

[0101] All solvents used were commercially available and were used without
further purification. Reactions were typically run using anhydrous solvents under an

inert atmosphere of Nj.
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30arthritis, chancroid, vaginitis, whooping cough, pontiac fever,
tularema, brucellosis, syphilis, Lyne disease, chlanydia, Rocky Muntain
spotted fwoenio/asyisRus, tracheobronchitis, wal ki ng pneumromits2009m06d6hy i ti s,
pyel onenephritis, intra-abdom nal infection, febril e neut ropeni a, pelvic

I nfection cter em a, and septi_cae 0093 ary. enbodi nent,
accor di ng[qlgghnyH Ctaﬁély%d’YFée %r&l’eg}%‘sa péé OPW%I edi|5¥ %%‘émfl%a pneunoni a.
5[ 0094] | nwe@wﬁpl@%t@m@%%&fa,wat% 199 %Bio%[bdle ARS8, nﬁle( S) - 3-

am nonet hyl- 7- ( 3- hydr oxy- propoxy) - 30 benzo[ c] [ 1, 2] oxaborol -1-o0l . HC1, form
HC14. [ 00edjinn waed efxemrpA@EyC@nbpdn Aent 150 ten. IAl\hﬂBétl‘lgMiﬂleIE vms;applaéd [ ne (S)-3-

hyl-7-(3- d 3H-b 1, b | , f
SO [ bt sk LAY P B i i s 4 900 Bl MeCODPens i f e
(S) - 3-5 an O UERS ¥ n?alr(tg‘mgd'gtrW/YBmﬁ@ﬁf&yl)O'rﬁfﬂ'rﬁﬁlﬁz Thk Chlumh wis R¥RRQr ol -

-ol . HC1, form HCl2. In an exenpl ary enbodi nent, the invention |s
crystalli lelSjateaoviﬁémlmmﬂ hyitha-to8d hydirox pf o Um@x%e-@ﬁmbenzo [c] [1,2]

oxabor ol -ol . HC1, orm HC 009811.n. an exe enbodi t he
nvent § on SPPREHE AT BrVBF 45 EHG Reeyed i The DibdE ARy ekt

(S) - 3- am pagedaiddd FohD00YADOGHKY. - Fé&ﬁgﬁ(idﬂnt?"'aﬂﬁﬁréé@eqlfalﬁlng[tﬂa:s&lneoxabor ol -1 -
ol . HC1, form HCl14, HC13, HCl2, HCll as describ erein 0099] I'n an

exenpl arysmémm@dtnealtgfédlﬁmwe%tapohed §taélll@fttl98% 16f(Ap9é&aHB @rystalline
(S)-37;am 0 th 1619‘7 3 nggﬁ @r I—rlhltﬁenﬁl%[ 1ﬂv2v %%ﬁall??rol lol . HC1,
1 €S e

form HC14, |be I 'n-any ove paragraphs.
[0100] Theedltﬂﬂ@tﬁfdd@ﬁel* $nfiitd M/&,Adwvituatwtatﬁd tidye dsm Eancasidnat fol l ow. The

Exanpl es are not intended to define or limt the scope of the invention.
temperature was at rt with the flow rate of 1.0 mL/min. The Diode Array Detector
was scanned from 200-400 nm. A blank MeOH sample was run immediately prior to
the sample of which purity was to be determined: this was then subtracted to obtain

15  the baseline subtracted chromatogram.

[0103]  Thin layer chromatography (TLC) was performed on Alugram® (Silica gel
60 F,s4) from Mancherey-Nagel and UV was typically used to visualize the spots.
Additional visualization methods were also employed in some cases. In these cases
the TLC plate was developed with iodine (generated by adding approximately 1 g of

20 I, to 10 gsilica gel and thoroughly mixing), vanillin (generated by dissolving about 1
g vanillin in 100 mL 10% H,SQO,), potassium permanganate (generated by dissolving
1.5 g KMnOj4 and 10 g K,CO3 in 1.25 mL NaOH and 200 mL H,0), ninhydrin
(available commercially from Aldrich), or Magic Stain (generated by thoroughly
mixing 25 g (NH4)sMo070,404H,0, 5 g (NH4),Ce(IV)(NO3)s in 450 mL H,O and 50

25  mL conc H,S0y) to visualize the compound. Flash chromatography was preformed
using typically 40-63 um (230-400 mesh) silica gel from Silicycle following
analogous techniques to those disclosed by Still et al. Typical solvents used for flash
chromatography or thin layer chromatography (TLC) were mixtures of CHCls/MeOH,
CH,Cl,/MeOH, EtOAc/MeOH and hexane/EtOAc. Reverse phase flash

30  chromatography were performed on a Biotage®™ using a Biotage Cs cartridges and a

H,0/MeOH gradient (typically eluting from 5% MeOH/H,0 to 90% MecOH/H,0).

[0104] Preparative chromatography was performed on either a Waters Prep LC
4000 System using a Waters 2487 Diode Array or on a Waters LC Module 1 plus.
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25EXAMPLES [ 0101] All solvents used were commercially avail abl e and were
used without further purification. Reactions were typically run using
anhydr ousweabwearsbsssunder an inert atnosphere of N2. [ 0PQ2]juskidGsssnal yses
were perforned on a Water 600 Controller systemwith a Waters 717 Pl us

Aut osanpl er and a Waters 2996 Phot odi ode Array Detector. The col unm used
was an ACENee@umg upd weg sithesp Wagrs & ergddep GraditehtOatO04BpY i ed, start | ng

o 9% bt SR L R 2 A 9Bl RO S B hpver © 5

re-equili bo@ked e Nadro gradientd itk Mb@N/HzO elabr dontidihgreitedr 020, n. The
colum tenperature was at rt with the flowrate of 1.0 nL/mn. The D ode

Array Det @Eﬁoﬁ lﬂéaéCQHaﬁdé/dHﬂCbIﬁ @@0L% 0 M c)Faare hsaghio gint¢ the conmppiiad
requirin i ubtract i a.li near ien a starti ng at
0506 A 1 A 10 6y réﬁéﬁarlrrowﬁir 2 Freh B ol P boe (R pelig over

mn. The colum was then re- uilibrated over 3 mn to 99% A with a total
run time 81038 n$tﬁrtmgﬁ@at@r@r1@w tveip eithr gy ilaptpstrem cpmmgreipl SoHEces Pow rat e of
1.0 mb/m A bl ank
NeOH sampSPIad 2Rishiife i Rk RS Rlecl Rl REAREHhATNATH: A8 e o
bﬁ det er rrwn‘tedho[s%he@]rwaﬁ 6tdn?aﬁolﬁnb®[rc]a[¢12¢d<ab0ro®ﬁ(m)noll()€5m3 f@fﬂ@(G?iph’e cegubt ract ed
chromatogram [O010 Thi n er rap TLC) was perfornmed on
AL UG am (B NESaH LT EDE 1) DR REHEIE] TNl P B PO | Ly al Iy used
to vi gyl Lzgeh heusRehe PuﬁQ%éZO@@@iM‘éBFQ@dUSQ@)O?%’TSS’%“OO'S were al so enpl oyed
in sonme cases. In these cases the late was devel oped with iodine
(generated by addi ng approxi mately 1 g of 2012 to 10 g silica gel and
t horoughly m xing), vanillin (gen&XAM®LE/1di ssol ving about 1 g vanillin in
100 nmL 10% H2504), potassi um permanganate (generated by dissolving 1.5 g
KMh04 andStairhesikoQS3-3i-aminodtsetinl- damqg- -JHROnzof dxalwrélavai | abl e
conmer ci alllof ahil dyardcliforidd polypiorplesyheresf ai n (gener ated by thoroughly m xi ng
g (NH4k6Nb70240 H20,, 5 g (NH4) 2Ce(I V) (NO3)6 in 450 nL H20 and 50 25 niL
conc H250 f’”l"'d’s’(}f’é’ él?fe the conpound. Flash chromatography was preforned
usi ng typi cal i

Ly Q- 638 30:400 nesh) silica gel fromSilicycle follow ng
anal ogous techni ques o t i d| scllosed by Stilll et al. Typr cal solvents
used for fl astachPbmat ..e, \laye,ro mat ogm@phy (TLC) were

m xt ures of 3/ MeOHL CI-|2C12/ and hzeﬁnane/ Et OAc. Rever se
phase fl ash 3Q~Chustat ogr aphy were perfo rre n a Bi ota r) usi

Bi otage C18 cartridges and a H20/ MeOH gradr ent (tpré‘aF d@i’%??%g from 5%
MeOH H20 to 90% MeOH H20). [0104]6(§PL?3r ative |chromat ography was perforned
on either a Waters Prep NFHO000SY mNpsi n ters 2487 Diode Array or
on a Waters LC Module 1 $. The colu ged re either a Waters x Terra
Prep C18, 5 m 30 x 100 Phenonene CH855™m 21.6 x 250 mm or a
Phenonmenex Gem ni C1855 100 X 303mm radients with MeCN H20 (water
contalhing either 0.1% TFA, 0.1% AcOH, ACO2H or 0. 1% NH40Ac) were used

to elute [f196FOMRANN. 3-neck round bottom flask under nitrogen was charged 870.0 g of
1, 636.0 g Bis (pinacolato) diboron 2, 415.0 g of KOAc, 94.0 g PdCI, (dppf)-DCM,

and 7.5 L THF. The resulting mixture was stirred, under nitrogen, for approximately
30 minutes. The mixture was heated to reflux from an initial temperature of 18°C.

20 The reflux temperature (63 °C) was reached in 1 hr and 15 minutes. The mixture was
left refluxing overnight. After approximately 15 hours of reflux, a sample of the
mixture was removed and analyzed by HPLC to check for reaction completion. The
reaction was not complete therefore refluxing was continued. After refluxing for

approximately 4 more hours, reaction was complete by HPLC (< 1% 1).

25 [0107] The reaction mixture was allowed to cool to room temperature (T~25°C)

and 150 g of Celite was added. The mixture was stirred for approximately 1 hour.
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5 at a flowrate of approximately 20 nL/mn and a total run tine between
20-30 mn. [0105] Starting materials used were either avail able from
comer ci avoxouvmsessor prepared according to literature pcoasdewesscand had
experinental data in accordance with those reported.

6- am nob 1,2 b -1(3H) - (C50 I b

syﬁ[n hesi ggréolé@}%%% Oﬁ(rt%aga{sgéteﬁ%iﬂ%%era@@c@%%aw{hf @rggp%atﬁawn WA .

12/ 142, 692 KAaSINEL 11 20111l B 1o BURas HESRARPARIARBY 1201152007 0155699,
EXAMPLE 1 Synthesis of (S)-3-am nonethyl-7-(3-hydroxy-propoxy)-3H benzokl

[ 1, 2| oxabwhot). Thegolidmaks myodtly K€ Ae andkother ipsrdulpbsalt biepedfictSdorvedsi on of 1 to

3 00 THF R f| KOA Cl2 10 22L 3- k d
bottom 11 d8me M afachin, TRSHAHER Pichurightr Bograan g iila@ag g o Big: "

(pi nacol ato) diboron 2, 415.0 g of KOAc, 94.0 g PdCl2 (dppf).DCM and 7.5 L
THF. The HHO8I t i Wejneri Rotevep Weath taminerasare <4k, the ohgewas stoppeshiseroxi mat el y

30 m nute ef‘lﬂ}%]e unﬁ{é”[’h?c ?koﬁ?’%rﬁ% g} reflux froman initial tenperature of

18C. 20 The re enpera was reached in 1 hr and 15 m nutes.
The m xture was | eft refluxing overnight. After &gprom mately 15 hours of

reflux, al®4fpl eThsydarkeil page 1olied 1 aprsoEmaiahy 64haLyotey asgtatapCelito check
or [eact| 0 HURLI A0RIEACKAD YA AIifO PLELe sLISLAIAUR Tl ! uxi 1

was conti uxi ng appr oxi nat e more hours, reaction was
conpl et e bydedRIiCaddetidibubiel axbf poayimatedy 2@AQ hioutesni A thlack tamelﬂceal | owed to

cool room t erature (T-25 0 s added. The m xture
was SW rr g@t@mfgﬁﬁ,m%%ﬁ ﬁacﬁ By 2 @Oﬁ&@dby tﬁﬁleﬂtsa?e’f%ﬁl%@%@mef%&enw| tered on
a cerami CThyﬁpﬁhreVWvﬁskhtlfdehro%ér ﬂﬁé%ékenﬁ%dﬁl%d Slidesoyaaimd with G x 1L THF
(until the filtrate was clear and the solid was white or off white). The

sol i d waspmmst Bglids@rere avachast wigh 3x HlahLipf 804 8I(volbsplydreaeneietBylfasetated duri ng
the reaction. The desired product was dissolved in the filtrate. 5[0108]

Using a Rpjiavpp Thafilatcaomataipetto srtolusink AR dlayeiith e Sadttempaagrd rom
kept to less than 40°C. Yield of 3: 960 g. HPLC purity was 76.8%.

15  Conversion of 3to 5

+ HC— N\ + NaOH

4
THF/HZO /OH
5 B\
O
NO,

Procedure:
[0111] Ina22L 3-neck round bottom flask was charged 86.0 g of NaOH and 2.75L
20  USP water. The solution was cooled to 10°C or less in an ice bath. Nitro methane, 4,
(384.0 g) was slowly added via addition funnel while maintaining a temperature of
15°C or less. Addition of 4 took approximately 20 minutes. The resulting mixture
was stirred for approximately 10 minutes. A solution of 3 (960 g) and 2.75L THF
was slowly added to the mixture via addition funnel. Addition was done over
25  approximately 1.5 hours. The temperature at the start of the addition was 8°C and the

temperature at the end of the addition was 10°C. When the addition was complete,
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the filtrate until a thick dark oil remained. [0109] The dark oil was

redi ssol ved in approximtely 600 nL ethyl acetate. Celite (180 g) was added
and t he mvetuoroessisBrred. To the stirring m xture, 8L heramaseas/oesbded vi a
addi tion funnel over approximtely 20-30 m nutes. A black tar-Iike

10material precipitated and was adsor bed the Celite enhancing filtration
ef fi ci encihe Wﬁglr%“ﬁ?’? {ﬁr%omggrogxﬂ rl%b%?}b?n‘f%@“(ﬁgé‘ké’ﬁﬁné%ﬂ)oﬁhen filtered on a

funnel w {dh,GEpaper. Solids were washed with 3x100 nL of 90/10 (vol/vol)
hexane/ et hyl" acetate. [0110] The filtrate was stripped to an oil using a

Rot h th t t kept | ess. th 0C. Yield of 3: 960 g.
L por 1918he s B SERESRAPE Bty oS apgS g PR 2 fEE L) 1 o 921 °
3-neck rousdplead eMht hadikoNesthe baﬁaafgg BhtPia FFL AN ANBat3hd Rhctddh USP

wat er. The solution was cooled to 10C or less in an ice bath. Ntro

met hane, %as ¢@8alew (§) Yawad). sTmsmeyctimadaikture vaadepled tnl X Gridesswapd | e

mai nt ai ni r of Qr._4.es .Iﬁq-:gét' ok roxi mtely
20 m nut eggm?ﬁéef%géﬁﬁuggp %aﬁ%g&éov\z\%fsbys@ rred f %%g%%og&tioﬁlav%ﬁg@ai% m nut es.
A sol uti ot Bt réc(iS0highreao ddist/HL tolpif~MasH sdjovhienadgeided gppidemaickt ure vi a
addi tion funnel. Addition was done over 25approxi mat el é 1.5 hours. The

t enper at ut€0GmLAM Hlgplutign). ¢ Hie rgeriionipintwingagalomyl towkndambihgt ure at the
end of th i1 : t L h i Xxture
B AT

[ 0112]0 Af tvater &d fermavaghd fneadoé aopuran. Thxdbrgasicilayer appdoxd oadrel y 9 hours after
the conpl etion of 't additj.on of. the 3. st ing material, HPLC showed that
the react FRIHOEMHRRY gﬁ%ﬁp poddiya s figg pverpiedty BTG Set oL RISaBY e 1 o
15C or | egg BaRnAUBRAKNEM the tdlvéht Has %@Eo%trgsrultﬁrfgdih%m (R¥tQkp MIBE.  2M HC1

solution was added to the reaction mxture to adjust pHto pH2 (pH
adj ust mentenmegpiinced 09Qp r vixldeftaide 3200 grHEINM piBitysadsdiidin) . The reacti on
m xture was allowed to stand until the aqueous and organic |ayers

separ at ed[01IBp OCEABInfatdrAY Qs VRS mMARERGMMutiRg 6262 le1ddSEolhnWBtGT-55 0 T enpve
the pinacol inpurity. The organic |ayer was dried over approxi mately 500 g

of solf unpadkicd st 1Ok liephgel imihshlatomaihancnddiecplupsy wes ¢luted svidhee t he sodi um

sul fate a sel yentno 2 i Rg.d L (R p

t enper at u?ogvéﬁ%ad%n\\(n 2{)0 °0 Chgoﬁgﬁ\é%glzlé @%@hz @%ﬁﬁgc@ﬁ?“. e§ha\(}\l/§}si&§]§.ﬁ4% [0113]
Crude mat g313) Thasgadil dratiog agrbedllétsddhdahsol gdnd semeadusproddXEabeil 15
packed with 10 kg silica in dichl oroget hane. The colum was eluted with

| ( :
a sol vent (RptagpdRmperatinos e"@mubm%ma%f qrbgy91lo ST -(GPeHy oraswetfvane/ MTBE

65L). Theps aoadhiffachd hWieske | dto
broduce anorToy Rac 4o SRR IEAR FENTRES AN L9 OYE RSN T e

pur i t 30 wasolbtorB8nd tht eolotierdeaostirrades rahirs smhpeedtuicrfobD daysl. THEBEodudexane (500
m.) was added.to the 20 solution and the solution was stirred at room
{ehper at APECR (4 oHEg 0l HRa i Siraor BEr G BICS IGO0l utf on and then
was filteneeipRekaasbedowhil ) BR: B0 M BEL hEXRRE (35200 vER ht 40F0e WIERAUCT Was
dried in a vacuumoven at 40C. Yield was 354 g. HPLC purity was 69% [0114]

To upgr adwapdd4 gy HPBEZpwgityaras 68%x yst al | i zed from MIBE. The yield of 5,

[0114] To upgrade purity, 354 g was recrystallized from MTBE. The yield of §,

25  first crop was 176 g of yellow solid. HPLC purity was 98.6%. A second crop of the
material was isolated from the mother liquors. Approximately 460 g of mother
liquors was loaded on a 6” glass column packed with 10 kg silica gel in
dichloromethane. The column was eluted with: 100% dichloromethane
(~60L)—97.5:2.5 dichloromethane/MTBE (60L). The “good” fractions were

30  collected and the solvent removed to produce an oil/solid. The solids were reslurried
in hexane, filtered, and washed with hexane. The product was vacuum dried at 40°C.

Yield of §, second crop was 155.6 g. HPLC purity was 95.2%.
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25first crop was 176 g of yellow solid. HPLC purity was 98.6% A second
crop of the material was isolated fromthe nother |iquors. Approximtely
460 g of wotzhavoshisquors was | oaded on a 6" gl ass col utmPppaalseaomsscho 10 kg
silica gel in dichloronethane The colum was eluted with: 100%

di chloro hane (-600- g 5 dé}llchlorom&*thane/l\/ﬂ'BE (60L). The "good"
fracti ons‘\Weragen “Eb@f ©a96¢1 + he sol vent removed to produce an
oil/solid. The solids were reslurried in exane filtered and—washed with

hexane. The produgct S vacuunldrled at 4 secon crop was
155.6 g. HPL( rlﬁy WO 2010/ 0 u /USZOdb/OG

Hydr ogenat | o o pr %/O D Zn@E ha |c HC1 2/c H2/ 35- 40
psi , HC1 NH2 15] B | Oy charge¢ to | React or
(ReactorR-21): 331 g of 144 g(%gd%Ed OH)2/C, and 20L of 2

NH3/ met hanol ~ sol ution. The volmwe of solvent for this reactidhzwas based on
the mninmumstirring volunme in the 25 gallon reactor. The reactor was
pressurized and purged with nitro ree times. The m xture was

hydr ogenat ed at 35-40 psi H2 whilPe circUf ating cold water through reactor
jacket. The reaction was conplete by H anal'ysis after approxi mately 17
10hours. The reaction niXtHgﬁm&@ﬁjfl|t? %Jough a cartridge (2 mcron)
into R-20 (second 25 gal S 1 was then rinsed with
approxi mately 5 L methanol an m e rlnse travsferred through a filter
cartridge to R-20. The m xtdre ﬁhs stripped m Xilre to an oil under vacuum

(t enper at p@SFOC he fBNBwWiRSK AhithaviRd té b 05 @hERleadtdr IR ScISRL2 IVTBET @t 55t ri pped
to an oil each time to renpve excess NH3. 15The oil was redissolved in

- 0. 65M HC1#he2AEA(O§bY/ Gt aWOLm@MaﬂIﬁx/méﬁhav@mumaas%e velymsadk to R-21 and
the react Qélv&ﬁ%&ﬂ?sr gefcglo}ll\‘v&}ag bzged%n%ﬁe/ Q'EH & rﬁng @%ﬁh%é% the ;{Be%a[n%?“ or Was

purged three tines ture rogena 35-40 psi
H2 whil e ﬁmbmulahéﬂ@cmohdspﬂ%ﬂﬂmé@MﬁM@hg&h@ﬁheaﬁ@@nﬂna@kﬁ&s The reaction

was conplete by HPLC analy er appr xi.mately 3 hours 20 reaction
m xtur e vﬁgxtm’q\tf%@rlafaquaﬁlﬁag t3- é‘ip%lrﬂzdﬁ@ e(%fﬁ#aé%ﬁ? Ity the ﬁ - 21 was

rinsed i cAPRIRXL MBSt aTEBARNA! AR EARALLTIRG, @w&a@ﬂe Iype sent

through a filter cartridge into tted f Pd at
vari ol phours sThhre@utghomtxtmﬂeevqsrfﬂwesisthtomgb |ar¢pnnd|ge @heicefnf) evd Rr2éhess of the

Pd renoval ure t e bat as the %°d specification. The
(1T oo LoRR Bredabs: R etelSa Rt i Bel AR et S Ol S i £ oy o
room t enpafeafaHbeandMBE Ah@httansthed MrshgH £finéScartridge to R-20. The mixture was

stripped mixture to an oil under vacuum (temperature<40°C). The residue was

titrated with 3x10 L MTBE and stripped to an oil each time to remove excess NHs.

15  The oil was redissolved in ~0.65M HCl/methanol solution. The solution was
transferred back to R-21 and the reactor was charged with 72 g 20% Pd(OH),/C
catalyst. The reactor was purged three times with nitrogen. The mixture was
hydrogenated at 35-40 psi H, while circulating cold water through the reactor jacket.
The reaction was complete by HPLC analysis after approximately 3 hours. The

20  reaction mixture was filtered through a cartridge (2 micron) into R-20. R-21 was
rinsed with approximately 5 L methanol and the rinsed methanol was sent through a
filter cartridge into R-20. Samples were submitted for % Pd at various points
throughout the process to pinpoint the effectiveness of the Pd removal and to make
sure the batch would pass the %Pd specification. The filtered solution was treated

25  with 25 g of thiol silica and stirred at room temperature overnight. The mixture was

filtered through a 2 micron filter cartridge into 20L glass carboys.
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filtered through a 2 mcron filter cartridge into 20L gl ass carboys. [0116]
The filtered solution was stripped to an oil using a Rotavap

(t enper atwoeehdB)ss8Crystal s started form ng whil e stri ppcmgis2edebsool (300
m.) was added to the oil and the mixture stirred at roomtenperature

over ni ght h| kK slur of cr stal li zed product was obt ai ned.
Appr oxi na{(gll9 f_heog WT‘E Iyfien Apredte ap QY USINgAROAW® t he ni xture was

cool ed t O(teﬁaﬁerfat&&zrb‘é@) fe@ e&%%dr}e&%hg whilRQH r@mgm@eﬁ%drqsw&ﬁ) iltered
and washed wth 3x750 niL BE and pul dry u the material was
col | ect edwandddsidde & mhandrthvmlxtﬁreestmﬂiadrqmastem@@mdrverecghat AThRC. The

anount of flrs 74,0 g., HPL urit s ,97. 9% 117]

Sacond or ST Rl ERinE Brare BeSovrbne, sty 2o pEMrBR e 45E Lo

seconds cr thhé\@ﬁlrr%:’ang tlee mbelie v Icbb e d YR EbRIT 18U dHES? apgrd?cﬁrﬁ@t@@'ﬂ l%ur§-5[ 0 118]

In a 5L 3-neck round bottom fl ask was di ssol ved 196 racemc 7 HC1l in

suf fi ci enthersalithyied ﬁlﬁ%e@mde‘d%h@ém)lhe&xﬁ@mﬂsﬁlmﬁ@mimldb o bptdited y 2. 5L1) .
The sol ut| on. Mg, st ec{%ﬂ ﬁﬁ'glac-?d 3l tr§ I s%ﬁé&%%v%%n?{grr Sy ToUpsET NG at
roomtenperaturée con I'nue I'mate Surs T The i xture was
filtered TheemghntG@f fRaResp Was rmrmgeHPm Edrity@@s 9Tes.silica was washed twice
with 100 nL MeOH. The solution 20 was sanpled for %d. The filtered

sol ution 00 a | ution (740
) vas s 7] 2 s R R o Gor M M AR L ORUEE "B of
t he fital sevord orop was23pgpr HRL e welty whR 8T OVd. nus paper). The sol uti on was
stripped to a thick slurry via Rotavap (tenperature <40C). The stri pped
resi due Ve dddi FRES WdlerDy¥ W) lystahinahoh oA 3A to renpve excess 25 NH3.
The solution was“stripped to a"thick slurry after each addition of ethanol.
Et OH SDA- 3A (1200 wae added to Holie™esylting slurry and stirred for
approxi mately 30 ninut egArPfadditional 1300 pAt met -ar a5 added to the
m xture. The sol ution r?\ed F2NH BB O ESE Fh was filtered
voreiNsol ubl'e sal 20

MeOH. Salts were col |l ected ang drred for gam Iance (approxi mately 64.2
g). The clear filtrate was strrpped to a solld/slﬁrry Rot avap
(tenperature<40C). The strhg,ped/?\for eebase was dissolved in 51850 niL

met hanol . A clear solution Wwas obtagl ned.,[0119] AoI ution of 108.8 g
R-(-)-Mandelic Acid i_H*4D0 d net hex s added % e 7 freebase
solution. The tenperature was app mat\(el ¥ Th resulting sol ution was
allowed to crystallize overnight. NCT ea e yield of 10, the m xture
was allowed to settle and the cl ead sol eu_,ﬁp was transferred to a Rotavap
flask and 10stripped to approxi mately one-hdlf of the original volune. The
stripped Pobeednon was transferred back to the original flask holding the

| I's;
overnight IVTRE SRtk SCeii b Py By aS Ut Gl Esb88Me AB-Tanol < hen
vacuum dr healfﬁélelﬂeﬁéthéﬂoetcdef@éct a&nplé&. ddss@lutioPlc&p prodimbade WA s L9 ITHo

solution was stirred and thiol silica (24 g) was added. Stirring at room temperature

continued for approximately 3 hours. The mixture was filtered through GF paper to
remove the silica. The silica was washed twice with 100 mL MeOH. The solution

20  was sampled for %Pd. The filtered solution was cooled to approximately 10-15°C.
2M NHj/methanol solution (740 mL) was slowly added while maintaining the
temperature at <25°C. The pH of the final mixture was approximately 12 (litmus
paper). The solution was stripped to a thick slurry via Rotavap (temperature <40°C).
The stripped residue was titrated with 3x400 mL Ethanol SDA-3A to remove excess

25  NHj. The solution was stripped to a thick slurry after each addition of ethanol. EtOH
SDA-3A (1200ml) was added to the resulting slurry and stirred for approximately 30

minutes. An additional 1500 mL methanol was added to the mixture. The solution
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15[ 0120] A second crop of 18.0 g and a third crop of 51.9 g were obtained.
Procedure: 20 [0121] To a 1000 nmL round bottom fl ask was charged 500 niL of
1M HC1 sowotzomwsessd 39.6 g 10. The mixture was stirred fPom/isppoosiennt ely 5
m nutes and then 350 ml of MTBE was added. The resulti ng m xture was

Vi gorously s%{{?rsg unti | solid di solv gﬁ hasi ¢ m xture
resul t ed. SHH H}”éutﬁ%ts qul’cXé‘f‘rédVats eHap? OEREBYR i nsol ubl e
parti cl esinJheld s%bf@é&éﬂ@ﬁ%@déd%ﬁﬁﬁs@oﬁm MTeO‘PP 13 SRAE B81RLXdfHARAEY 25 and

the organic layer was di scarded. The aqueous | ayer was washed with 5x350 niL
MIBE t o r éroneass &hlan¢chepprandedtély 6421 g). Thhelcar ﬁhme:wasayep}sedw/erae di scarded. A

sanpl e of the aqueous | ayer ) e o.verif vaI of
randel i o UGBSt o RSP R En S0 b b 1 ot bRl e 1
Virtiss Fr egsemhhtBad® ER) oleal REIutioh Wagbbibape@er at ure was 19C. After
approximately 2 hours, the product was frozen and tenperature was

appr oxi mat gl - 4 t t LA Af ter
2Pr ) R 8 SoTOf o VB eI BAE  SOF LRRGA s By,
hour s, thelesm@ée‘baﬁeedmafo@t anletmperatates@ﬁk atpprés@ﬁateAf 13C. arheaddltingonal 4 5
hours, the shelf tenperature was increased to 30 C After apprOX| mat el y
16. 5 hour solaion was allsyad tg cystabiqeaavgraghss TadusreasaéhgyisldttlOvdis mixen out of
the freez agﬁﬂﬁe%%em%ﬁé%dcléﬁ N?;hgr?%s H%&f%ﬁéd to W BV fldsk a8 © 9-
Process o e preparation of the free base

(S)-3t@m smippednml apﬁPc(Xﬁﬂhtyu'rcm)e\halfpjfml}&DngmaﬂHohmna Ol'd dtipticrhiton eas 1- ol

[0122] 35, 05 erI (ex a it 4.4 meq. /g 10
conpound) t%ﬁé %thf?egm? ﬁ%ﬁ% fe 59 S@als %&ﬁtﬁ “ﬁmrq Wiy

over ni ght 41dh&1 H]SH B MBS tkﬁﬁ&a{u?&&y&ﬁlgﬁt b%efﬁléloﬁtw&,mléf@ a‘fﬁ%ﬁe th 175
mL nmet hanol /water (95/5, v/v). [0 An anmount of 3.9 g (14.28 mmol) of

t he hydrowmhdp(B%ngaﬂneth@md(t@l-@cuum drled at 40°C. Yleldof10 40.0 g. HPLC

am nonet h¥ i ‘%?7%3/ roxy- propoxy) - 3H benzo[ c] [ 1, 2] oxaborol -1 -0l was

di ssol ved" I'A¥1 met hanol /water (95/5, v/v). This solution was put in
contact with 39 g of the resin. The HCl salt and the resin were left in
cont atl f HH29] ho/grseqqnd@rmflﬁd) grakda thied aee abhb? g vedre ebtailkiich the resin was
filtered off [0124] The free base of

(S) - 3- ani Gonedrkiph-vf102 hydr oxy- propoxy) - 3Hbenzo[ c] [ 1, 2] oxabor ol - 1- ol was
isolated as a solid fromthe above resulting solution 20 by evaporati on,
under vachtgpasqtionpfifire Hedbfelure (RT) using a rotary-evaporator. EXAMPLE 2
Process of th - ‘. nonet hvl - 7- ( 3- hydr oxv-p opo v)-3H

benzokl [ 1, 210xgabor ol - . HGl, salt me pr epdtlat i ®reparation of the

HC12 form 25[ 0125] QX td_of ¢ he free ba g A
(S)-3-am nonet hyl-7- d%gxy- ) DI Bxabor ol -1-ol was
di ssolved in 0.4 nL ne / wa rquesuysCsol uti on of
hydrochloric acid (34% con@_)N,yvas added such t hat the nol 3r #34tio of

(S) - 3- ami nonet hy1- 7- ( 3- hydr oxy-pr opoxy) - 3Hbenzo[ c] [ 1,'2] oxabo'®l - 1-ol to the
hydr ochl opigcetard Was 1:1.1. The solution was then 30 warnmed up (10 C/ m n)
to 60 C and kept at 60 C for 1 hour. Afterwards the solution was cool ed

down 3t hlﬂéélb hTq & 1800k rraundhbeftony Hasks wis haraedH00snigof MHCI solution

and 39.6 g 10. The mixture was stirred for approximately 5 minutes and then 350 ml

of MTBE was added. The resulting mixture was vigorously stirred until all solid
dissolved and a biphasic mixture resulted. The mixture was filtered through GF paper
to remove insoluble particles. The layers were allowed to split on a separatory funnel
25  and the organic layer was discarded. The aqueous layer was washed with 5x350 mL
MTBE to remove all the mandelic acid. The organic layers were discarded. A sample
of the aqueous layer was checked by HPLC to verify removal of mandelic acid. The
aqueous layer was placed in the Freeze Dryer (FD-1 Virtis Freezemobile 25ES). The

initial temperature was 19°C. After approximately 2 hours, the product was frozen
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sol vent was then evaporated under vacuum (17.5 hours at 500 nbar followed
by 72 hours at 200 nbar) at roomtenperature, until dryness.

Recr yst alwozatomnssef the HCL2 form [0126] The HCl2 for mpaadaiSadmwmesshe ai ned
by re-crystallization fromethanol/water 5 (95/5, v/v) of the HC12 form In

this process an anount of appr oxi Lely 4 of HC12 salt. f orm was
di ssol veda} te&‘é’ﬁ%}{?ﬁ‘ﬁ‘tsépyoiglﬁﬁféﬁﬁéﬂﬂ%l Sgglétteé?Pe(f@Blie'S‘f’aS\}P?ff‘i‘seﬁ%_soI ution
was then ygapraBAfLp a@rgxﬁ;{a@am dTa?se, g&d&eﬁ@anﬁ%@&@%%% P RRYrg

Afterwards the sol ution was” cool € own w n to 5 C and then aged
for 48 h hour§, ty shihfetempbrabme was saisddeo 28%Uapdftat adaddntcenal 4.4dourm (t7. 5 hour s

at 500 nbar .10 fol | owed by 72 hours at, 200 nbar r te ratyre, until
ryness.  BRdEracEbY s Meeied S S5 A 6P oAspr Bl ook By ARG i the "Rt
formof (RmpRrane@etdithe froddctRyAreR-out of the freeze dryer and packaged in
propoxy) - 3H-benzo[ c] [ 1, Zloxabor ol -1-ol was dissolved in 0.4 nm pentane. The
sol uti on Watzenhbettloamr Qipll 28.5¢min) to 60 C and kept at 60 C for 1 hour.
15 Afterwards the solution was cooled down with 20 Ch to 5 C and then aged
for 48 h @rodessof hBprepalatontof MRé fred Bise) APPS-AhBRoModieE 7YBHVwx(-17. 5 hour s

at 500 nbpreph))l SN IP.2[0RHberoRY-0400 mbar) at room tenperature, until
dryness. Alternate PreFaratl on of the HC13 form[0128] Approximately 4 ng

of "t he HCIM22br 69> & 8§ AmbsHy vk Pl resto (exchyngesppacity: 4.4 meq. /g

20pr opoXYy).= , o] -1- [ I '

t et rahydr é?rﬁﬁglﬁlw%ﬁgeg&s%#}ﬁl2%%@81{}%%%1%% %Ug&?fég%ﬂmg%%n%%%%ec and
kept at 6€esld Waythdn feodvered\by Eftvaiod and heslswl with 676 mésmetbalodevatdaiPs/f4 t h 20
Chtob5 Cand then aged for 48 h at 5 C. The solvent was then evaporated
under vacWi (17.5 hours at 500 nbar followed by 72 hours at 200 nbar) at

roomtenperature, until dryness. 25 Alternate Preparation of the HC13 form
[0129] AppHER] medekmodnty 3t g { He24HBLDI ¥ @fithe bfdrochloride salt of (S)-3-

(S)-3-am nonet hyl-7- (,3- hydr oxy- pr - benzgl c],[ 1 oxaborol.-| -ol was
SRRt e T o e e L O e e Ry R e
6_0 C and kepilL atth@RolGvdter (93/5D9Hﬂ).- THEs 8B das bﬁﬁn%@hﬂd&ﬂ@ﬂh Yas ot @Rl ed down
with 20 Ch to5 C and then aged for 48 h 30 at 5 C. The solvent was then

evapor at ettsindeic Rabsalirand the Ssieare ledt insontagisar | hewy iswedertiy nake Hsur s at 200

thar) at ‘Loq,L TR Phith fre b s FiRESRy, Preparation of the HCl4 form

[0124] The free base of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-

benzo[c][1,2]oxaborol-1-o0l was isolated as a solid from the above resulting solution

20 by evaporation, under vacuum at room temperature (RT) using a rotary-evaporator.

EXAMPLE 2
Process of the (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo/c][1,2]oxaborol-1-0l-HCI salt form preparation
Preparation of the HCI2 form
25 [0125] Approximately 4 mg of the free base (S)-3-aminomethyl-7-(3-hydroxy-

propoxy)-3H-benzo[c][1,2]Joxaborol-1-ol was dissolved in 0.4 mL methanol/water
(95/5, v/v). An aqueous solution of hydrochloric acid (37% conc.) was added such
that the molar ratio of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-ol to the hydrochloric acid was 1:1.1. The solution was then
30 warmed up (10 °C/min) to 60 °C and kept at 60 °C for 1 hour. Afterwards the
solution was cooled down with 20 °C/h to 5 °C and then aged for 48 h at 5 °C. The
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[0130] Approximately 59 ng of the free base

(S)-3-am nonet hyl-7-(3- hydroxypropoxy) - 3H benzo[ c] [ 1, 2] oxaborol - 1-ol was
di ssol vedwpreoydgossk net hanol /water (95/5, v/v). An aque®d3/useé0asssn9 of
hydrochloric acid (37% conc.) was added such 5that the nolar ratio of

(S)-3-am ngnet hyl- 7- ( 3- hydr oxy- propoxy) - 3H benzo[c]][ 1, 2] oxaborgl-1-ol to

the hydr oBFOH S J8ncF atfﬁfﬁﬂ@\*ﬁﬁ@t%&%%h%{_éét?MLM% e bV?éo C/ i n)

to 60 C aHG'urE%PﬁOO%bQ@aQoB&rteé Batfe, i @r%zn&s@! s the systemwas cool ed down
with 20 Ch to 5 C and then aggd for 48 h"at 5 C. The solvent was then

evapor at eq, under.. vacuu ours at 200 nbar followed by 7.3 hours at
101 nbar)ﬂﬁfryftgéﬁf’?‘é’hﬁ&!’%?&‘éﬁ%tiI dryness. Recrystallization of the HCl4
form Met [0d6P [TPHSAT IO MHoem Hkhlso@bmaingishyades@ypaltiaitidadiday ethendlrwatal | i zat i on
frompentane of the HCl4 form In this process an anount of approximately

59 g df FE1A veRlaf ol aksmaile dus piegess anaporeseimpperymately 4meef pent ane.
The sol ut yeip fol G s WS BEAd %ﬁgﬁé@gﬂ ML Spettﬁ%oga)ad%? Ig%?g,tvég)t ho Cfor 1

hour. Afterwards the solution own W C and then
aged for d4@utioratvabthén whhecdop VIEiC/mas td be ACavd hoptad 60 °Grfder hsacuum ( 66. 5

hours at 0 nmbar fol]owed by 7.3 hours at _ ar) at roomt erature,
until dryndSEvarss gsap 1P6Wa61°°‘%1ﬁ€d‘1)4&112€’“ﬁ137r0rn%/€;§1%)69aBdQWPG‘E@(g orf8dpr opanol

(50. 3kg) yesochangesdvifiis theh! S8FLra®ETHhAS Wbl Ff £eR&md 0 S HiRh
3-am nonet hyl- 7- ( 3- hydr oxy- propoxy) - 3H benzo[ c] [ 1, 2] oxaborol -1-0l (2.37kg).

The nikt ufdlomed bye/dthedrs a 206 ibaxr) 4t +@AC)smzenadutchentrlelgtess. was charged with
wat er (5.85kg) over the course of 30mins. The reaction m xture was stirred
at refl ux piaiar@in sfshe B3 fornecond al i quot of water was charged into the
reactor (0.5kg) to produce 25a clear solution. The hot solution was

filtered {H23LghARPrIOXDRtely dring af the iligé form pietS)i3mneinamsbybAd3 My derdr . The
filtered ] | : i duced to 25%
|1tere ?Iéb&pﬁ%f{)%\}%—}ﬁ%ﬁn@tf@ﬁ,gﬂxg@or £f ..o%a? @?%ézﬁn%%i %@ta‘ﬁ@%ﬂe‘a uced 10

of its or nospheric at'1 on. I'ng was ceased, and
t he m xt usduti@swad thomedrmed goOI0 Y ad b9 °Cand ke€ptand0 &Ctfer 1 whirch tine it

i f 12h . Th t i t f | fi.ltration,
ros ST Sbargdanou s The roduct vas Jeolpiet byt (Libgstien.
at 40C wi s &t *Fﬁé‘%lv%ﬁ'vﬁgﬂf‘e% ok &%Hgﬁ&erw&ﬁﬁs Rb@bhi ¢0Vm OllrU_dy [0133]

The HC11 pol ynor ph, which was a hard bul ky material, was placed in a closed
Anber bot fdlevwaddyst2droeds ai266 mbaniit esrim contiratignsntilMoynessront hs | ater, the 5
bottl e was opened, and the hard bul ky material was now a free fl ow ng

powder .  ANSRRIR PRpat@lofhfPhe HEISfFriee flow ng powder. The sinmilarities in
the XRPD of the free flowing p wdl;r with a reference XRPD of the HC14 form

i ndi cat es[®138t tApprprigeately dupsmef hekld? foren pi(S)Rearpioemethyt-m(Ghydroxgsul t
i ndi cat es the .0t Of | f: Ikt form
b et S Rt S PR P A S 0
pol ynor phThéssiutigildas KBPR adatdue Olfgal/mig td be °Craae kbgtse 60 6Crfor 1 hour.
Afterwards the solution was cooled down with 20 °C/h to 5 °C and then aged for 48 h
at 5 °C. The solvent was then evaporated under vacuum (17.5 hours at 500 mbar

followed by 72 hours at 200 mbar) at room temperature, until dryness.

25  Alternate Preparation of the HCI3 form
[0129] Approximately 4 mg of the HCI2 form of (S)-3-aminomethyl-7-(3-hydroxy-
propoxy)-3H-benzo[c][1,2]Joxaborol-1-0l was dissolved in 0.4 mL acetone. The
solution was then warmed up (10 °C/min) to 60 °C and kept at 60 °C for 1 hour.
Afterwards the solution was cooled down with 20 °C/h to 5 °C and then aged for 48 h
30 at5°C. The solvent was then evaporated under vacuum (17.5 hours at 500 mbar

followed by 72 hours at 200 mbar) at room temperature, until dryness.
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pol ynor ph form HC11 and pol ynorph form HC14 is provided in Figure 5.
EXAMPLE 4 [0134] Alternative nethods for preparing polynorph formHC1L1, form
HC12, forwoHGbAsozmsd f orm HCL5 i nvol ve the use of a for rCIaSe@a/opseocedur e.
The i nput 15material for the screen was a nonsol vated form of the

hydrochl oride salt of - 3-
ani nomet hﬂ@?’f’(tgl"rfygf%@lﬁf‘ﬂ’ﬂﬁﬁftﬁg%enzo[ c][1, 2] oxaborol -1-0ol . This was

the predopgmant ApsoxpiRdysothpbetthe ek Bsseqs%.g%iﬁ&qeth§1l-mfﬁhga8>f%&ystabl e form

at room tenperature. Screening was conducted in a total o

sol vent s/ geipeent3Hnbgezal bl Alokplprololiol wis dissadvad 1o 2ysmbd methandleraterodes |i st ed

bel ow. Th | vents i ncluded wat 20net.hanaql - propanol i t onet hane,
ncet oni t 1TPE e eb SR o e SR 308 31k eBRE PRAR el hitet hano
met hyl 5 ac gfagite mdlan@tib yF (=3 hhloafediyn7-@thiMro:3csbpssgy)-3ehl or obenzene,
tetrahydrofuran, 1, 4-dioxane, isopropyl ether, toluene, cycl ohexane,

hept anes, banzg(aldmipxaberelr lopltadhe hydrpghleris ased Wanbil; 1. diivetyhigm warBemat e,
t - but yl o/ t 1- - 2. |,
hexanaiib G087 B, A04E ERASE o ST AT, ECR APne

cycl ohexanone, or mam oxyet
met hanol: SxMet8dtDdovwac efithriot /i & HSUOhAHREN agekfod AR hSw 6 1°UUHAM solvent

t et rahydr of ur.an: 5vol %420, 2- pr opangl: 5vol ¢ , et hanol: 10vol %4120,
acet oni t r Mg theR YR IndE SpGHIER (%%qwé%%t@wéﬁl%%w L ARSI 0420,
di oxapge: 10yRk Y428 m RS LRAROLALIRYR:YI20, i sopropanol + 10%

di met hyl sul f oxi de, acetonitrile + 10% di net hyl sul f oxi de, and n- 30 net hyl
pyrrolidone. [0135]. Vapor .diffusio re al so conducted in selected

sol vent s. ﬁfﬂ’é’g"f’éﬁf’k‘fﬂ (})sjt?’ﬁr’fégﬁ’f%ﬁﬁgl\&@éfused were: tenperature-cycled

ri peni ng (U133] urTheHCrefid v lldonbtaficd ROk drasialdfatodfiors Penthidthe

roomtenperature evaporation of solutions vapor diffusion of
sol vent / aRGl4 sy datthis prasessaan pansochamsetispichat e of (ildsplt Brm wenpl es

fromthe §crae méﬁr&xﬁﬁ%}@%%S g%@p%g&a%eﬂle%yﬁ%ﬁﬁﬂagﬁlgﬁ%@%ﬁg@gi The

sanpl es were then oupe ase man spectra ntative
sanpl &5 f POMiepHO0TC drtckopt atgis° G @ Hour.t A&ervaindd thiz eslutiyn addedalahal

anal ytical, techni gues as ropriate, (XPRD, Dt ITGIR PLM etc.). 10
Scr eZ\n RedQWVR gJch 2% OCs/h to5 @8 Fa)mg ‘?hen aged gor 4%{% at 5%% The solvent W% then )
evaporated under vacuum (66.5 hours at 200 mbar followed by 7.3 hours at 1 mbar) at

room temperature, until dryness.

Preparation of the HCI4 form- Method B

20 [0132] Isopropanol (50.3kg) was charged into a clean reactor with freeze-dried (S)-
3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-0l (2.37kg). The
mixture was heated to reflux (~82°C), and the reactor was charged with water
(5.85kg) over the course of 30mins. The reaction mixture was stirred at reflux for
55mins, and a second aliquot of water was charged into the reactor (0.5kg) to produce

25  aclear solution. The hot solution was filtered through a 0.2micron cartridge filter into
a second reactor. The filtered solution was heated to reflux, and the solution was
reduced to 25% of its original volume by atmospheric distillation. Heating was
ceased, and the mixture was allowed to cool naturally to 25°C and after which time it
was stirred for 12hours. The product was isolated by funnel filtration, washed with

30  isopropanol (3.5kg), and dried for 22hours via a shelf dryer at 40°C with at least

26inches of vacuum.
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[0137] The tenperature-cycle, rapid cool, and vapor diffusion sanples
formed a single group (G oup A'lnput) based on Raman and XPRD anal yses.

Most evapwoavivsozsanpl es al so produced Group A However pcfrivseocamesch® onal
groups (Goup B, Goup C, Goup Db Goup E, and G oup F) were produced from
evaporati ve and 1l5evaporative Scam mfri ments based on Raman anal yses.
These groups were selected for fu P ysis and/ or scal e-up. [0138]
Group B was an evaporative experinent from nitromethane produced in very

| ow yi el déﬁ’@@l’—%ﬁﬂﬁi This sanpl e was anal yzed by Raman, XPRD, and DSC.

I nsuffi ci gii3p a”ﬁﬂ@[{@ﬁspoqfrrgﬁﬁ)gf whith wWesaliBrd bRy Bﬁ%rﬁl’,iv&‘%h%éc%d infrared

spectroscopy). 20 SIix sca experinments were set up a each produced an
anor phous closedoA inperstaitil e andTtiereX BRI rdattacd icdndiddnsrdionh menths ddtet, e known

fornms,_an n unusual | rge l.ow angl e peak was _.present. The remai ning

seeds. vor B0l et oRed i BE REr BT G st £ B EOMP RV BetHane. wit

the i nput xRRIRAs ARSL ¥Sths Bt fwiBRBoWBEK TRIEhRL K e ARPOLY MR ph form
roduced fromtwo evaporative experinents from

HC14) . 25 [0139] Goup C was or &
acet one afrde ﬂOngamo‘ngrmth\ﬂem r¢negy XR D dEthe HClAgyrm dicatesdhgiithe s anal yzed

by Raman, sand insufficient | e s present for further lysis. A total
of fourt eDAMMEoRish s T4 FEBRRL, I8 rEuidoatdhatiht M EUATALna seven in
2- but anongad iR cAEEINGNEc BXPI8 foie Blsngd @6tbé ethid Rs@t tndRkatcStiRPIAM (P! yror ph

form HC14) or anorphous/oily 30 solids. Mst of the 2-butanone experinents

produt®d Boresialje salymomplythsn HClE XREDsdafp eomparingsbe fisp hess FPER. Group C were

unsuccess e e 5%9 i i fkve ripening
experi nen%&b'ﬁlo‘éé:heﬁoérﬁm@taﬁglpﬁ I %ﬁ&%ﬂ%ﬁﬁsgﬁoﬁegiﬁ%*% one week mat ched
G oup A polynorph formHC14. [0140] Goup D, a newy identified polynorph

referred to as pol ynmorph form HClW %gduced froma very slow
evaporation experinent fromaceto b0 5 water in good yields (-20

ng). This_s | e s anal yzed, by Raman and was uynst nd verted to
Group E (PR hor phiesiierts a9ds TPopaning @mggrrgﬁ_ﬂlﬁzfgan i Raman,  XPRO,
DSC, and §{d fie14- 988 o B VAL Ehe(ule BF Q?ami"é%%ee'n’in:r&de@hﬂey Tﬁ@ﬁ%}upy TG IR,

and after one week, a repeat TG experinent showed | oss of 4.9% water (0.8
eq). Thr emagriabfotls tcocenepmsadwosolvited f@mG@fohphpirect]onda satt di¢B:-9ne/ wat er

m xtures were uns sful and re d i up .A (,pol r.ph form HC14).
Tora5] o BRSPS R Poaha e o B P e r P Cel BB e fsor o
in 2- but gRabMidait FRfYprb@Wed WetheSthe S&hedn AR is tHdMnSstSABR Brivasravnal yzed by
Raman, XPRD, and DSC. |nsufficient sanple was present for TG IR However,

cl oser antnypsiaiuigf SeBcning vRararduckPRDa tatabo DBRGodents/ ol yeohgiixfusssggest s t hat

is. ' f . I f h f
vy [only T NG ep St it bR TRERRC bR, P R SR fed Bl 1 € T

nonsopyat adttandl, ¢iysiaabl, nRSnd@Barchacctmitrity dir ke swfoxidd, deorhown bel ow.
"N e Zogéélq/olzl)ll_el,zdi%hloromethane, methyl acetate, 4-methyl-2-chloroform, ethyl acetate,
chlorobenzene, tetrahydrofuran, 1,4-dioxane, isopropyl ether, toluene, cyclohexane,
heptanes, 1-butanol, 2-propanol, trifluoroethanol, dimethyl carbonate, t-butyl methyl
ether, isopropyl acetate, ethanol, 1-methoxy-2-propanol, cyclohexanone, dimethyl
25  formamide, 2-methoxyethyl ether, methanol:5vol%H,0, acetonitrile:5vol%H,0,
acetone:5vol%H,0, tetrahydrofuran:5vol%H,0, 2-propanol:5vol%H,0,
methanol:10vol%H,0, acetonitrile: 10vol%H,0, acetone: 10vol%H-0,
tetrahydrofuran: 10vol%H,0, dioxane: 10vol%H,0, 2-propanol: 10vol%H,0,
isopropanol + 10% dimethylsulfoxide, acetonitrile + 10% dimethylsulfoxide, and n-

30  methyl pyrrolidone.

[0135] Vapor diffusions were also conducted in selected solvents. The four

crystallization modes used were:
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X-ray Powder diffraction (XRPD) Collection Information [0144] XRPD
patterns were obtained using a high-throughput XRPD set-up. The plates were
nount ed owmoaoBraskzss GADDS di ffract onet er equi pped w t h a&CHUSS0@06HOEA
detector. The XRPD platformwas calibrated using Silver Behenate for the

| ong 25d-spaci ngs and Corundum for the short d-spacings. [0145] Data

col  ection was® car r FE¥PHIPreC QSW?@%EFI&FEF?% usi ng nonochromatic Cul c,
radiation in the 20.4,60iMindoF W tdnRraBRGoftdions - The diffraction pattern
of each well was collected With an exposure tine of 90 s for each frane. No
background subtr act rem-tomematyee cyapobtvmef spagioappl i ed to t he XRPD patterns.
[0146] The carrier mater'#?l .usefd Eurti/qlg. XRPD anal ysi.s was transparent to
X-rays and coniri but 8Pt FHASW TGRPEYY -3t SRR, SEXAMPLE 6 Sinz/ e
Crystad XchaVactdr2afidh: Two sanpl es of the hydrochloride salt of

(S)-3-am nonet hyI-7-(3-hydroxypropoxy)-3H benzo[c][ 1, 2] oxaborol -1-o0l were
submi t t ed[¥136] si Adsempley Spal the seraen wets ispletbd endanabrzefl byriRaatap exani nati on
and data ¢ol tion f it Lation = 1.54184 A
on o R garerEieaT THEGEBSLA SRR Bkt St Rt MEhMths Jore

per f or medRepregdhtdthN¥MPICs tivinghc BIIEIDfofshedrd fireter afalydd thcddditionyist . , 2008,
A64, 112). [0148] Cell constants and an orientation matrix for data

col | ect i onnahaiea! sebnifvesas rpRopTia s XPREUBSEs TR Fdnttcdisi ng the setting
angl es of 9176 reflections in the range 1570 < 0< 66 [Crystal Clear: An

| nt egi @t eScieeeReswirsf or t he Col | ecti on and Processing of Area Detector Data,

Ri gaku Co tign, 0 1997-2002]. .Th d ined by th
RO e R DT LT
W USA S0R1o SRR WL O AR RERNENENTH 20401 48 The st uct ure

was sol ved irect nethods using Charge Flipping [Gszlanyi G, Suto, A
Act a CrystyapROue s@xeples al3d praalugat GrdwmA. nHPWAT@N 1Y Splslktional gloup(GroTON.

Mol ecul ar aphi cs-Pro recht, University, Urecht, The. Netherl ands,
2008, spel: O C. Grong B by S5geonn sy Vekg bR St act or <
wer e {akepvdpoaiivt Realc-upepdimhdn®dsed 8 Remah QhalgREr YaER! drogsariy "
[International Tables tfor Crystallography, Vol. C, Kl uwer Academ c

Publ i sher seleqtest tr SaHier amipsinendierscalady; 1992, Tables 4.2.6.8 and 6.1.1.4].
RESULTS AND DI SCUSSI ON [ 0151] The orthorhonbic cell paraneters and

cal cul at efh138| unGroapd was an HvapOrkdify@ pxprinkent fridth @EOMERInLproducedlid. 5988(3) A,

a = 90.00, fi = 90.00, y= 90.00, V =
very low yields (<3 mg). This sample was analyzed by Raman, XPRD, and DSC.

Insufficient sample was present for TG-IR (thermogravimetric-infrared spectroscopy).
20  Six scale-up experiments were set up and each produced an amorphous or oily solid.
The XPRD data did not match any of the known forms, and an unusually large low
angle peak was present. The remaining seeds were used in a competitive ripening
experiment in nitromethane with the input. Raman analysis after one week matched

Group A (polymorph form HCI4).

25 [0139] Group C was produced from two evaporative experiments from acetone and
2-butanone in very low yields (<1 mg). This sample was analyzed by Raman, and
insufficient sample was present for further analysis. A total of fourteen scale-up
experiments were set up, seven in acetone and seven in 2-butanone. The acetone
experiments resulted in either Group A (polymorph form HCI4) or amorphous/oily

30  solids. Most of the 2-butanone experiments produced a new group, Group E. Since

scale-up experiments for Group C were unsuccessful, the remaining seeds were used
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301370. 44(5) A3. The fornula weight of the asymmetric unit in the crystal
structure of the hydrochloride salt of

(S) - 3- amwormetamngdssg- ( 3- hydr oxy- propoxy) - 3H benzo[ c] [ 1, PLossbanwobseh ol is
273.53 anu. (asymmetric unit)-1 with Z= 4, resulting in a calcul ated density
of 1.326 g cm 3. The space group was determ ned.to be P212121. The quality
of the stHAEUPRCUGNE FPRUHE GERCTIRG I %tqnﬁd‘flﬁ’atg%&%‘& ﬁ@aIFé“iﬁiX%?eaf??F 0. 027

(2.7% . Ugggkgaiﬁh&ﬁ&ygﬁanghﬂgwﬁgggqb@ﬁ}ﬁmQZ to 0.06 are quoted for the
nost reliably 5determ ned structures [ d usker, Jenny Pickworth; Truebl ood,

K th N tal St t . is: A Pri 2nd ed. : d Uni it
oress:  NeW 9BV k. CinyBal. At bRt A mamE el oud B ey PR B Par amet er 5
for the hﬂ@ﬂﬂﬁms?’rd')diﬁeé &otn @flery slow evaporation experiment from acetone with 20%

(S)-3-am nonet hyl-7-(3-hydroxy- ropoxy)-3H—benzo%§&£l,2]oxaborol-1-oI are
10 pro¥i dedtor i gonsl yelga(~26imgl oy spenma¢ Wi padyzsd lbyvikantagrand [veas] | HI 7BCLNO4

A0, 5107 S0 fat, e BARES QRONEIRABMEIL i O™ " 31526 200t ysta

di mensi ons, 0. 22x0. 14x0. 12 tenperature, K150. radiation (wavel ength, A) Cu
Ka (1. 541&!)41]10 n@{ﬂ’w‘i’@n’é{t‘%ﬁ“@‘#ﬁﬁﬁ by Raman, XPRD, DSC, and TG-IR. Loss of 6.4%

water (1.0 eq) was initially seen by TG-IR, and after one week, a repeat TG
experiment showed loss of 4.9% water (0.8 eq). Three attempts to reproduce the
10 Group D/E form in acetone/water mixtures were unsuccessful and resulted in Group

A (polymorph form HCl4).

[0142] Group F was produced from several evaporative scale-up experiments in 2-
butanone in very low yields (<0.5 mg). This sample was analyzed by Raman, XPRD,
and DSC. Insufficient sample was present for TG-IR. However, closer analysis of

15  the Raman, XPRD, and DSC data strongly suggests that Group F is a mixture of
Group A (polymorph form HCI4) and E (polymorph form HCI3).

[0143]  Single crystal data confirms that the HC14 polymorph is nonsolvated and

crystallizes as the non-cyclized structure shown below.
AN
HO 0O
OH
B, Cl-
O
—NHs*
20 EXAMPLE 5§

X-ray Powder diffraction (XRPD) Collection Information
[0144] XRPD patterns were obtained using a high-throughput XRPD set-up. The

plates were mounted on a Bruker GADDS diffractometer equipped with a Hi-Star
arca detector. The XRPD platform was calibrated using Silver Behenate for the long
25  d-spacings and Corundum for the short d-spacings.

[0145] Data collection was carried out at room temperature using monochromatic

CuK,, radiation in the 20 region between 1.5 ° and 41.5 °. The diffraction pattern of
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| i near abs coef, mm 12.552 25absorption correction appliedenpirical

transm ssion factors: mn, max0.481, 0.736 diffractoneterNoni us KappaCCD h,
k, | rangwoR0ioimsosse -12 to 12 -17 to 16 20 range, degl4dP83AB3BIDE8609
30nosaicity, degl.25 prograns usedSHELXTL FO000576.0 meightin

14G2( FO2) ) 2+ .00 0/.1 where P=(FO2+ ata col | ect ed9176
uni que da§> 370@ FrhERlepisd Widhan Greayre Hﬁe@f%Héff%‘iaégg@m@u% Packiaend
R-factor &?Atﬁ%&ﬁb@&ﬁ&@&ﬁ&t Qg'%%)a ﬁl@é&%%&kkﬁn’dﬁae&ﬁ/)ﬂw nurmber  of
vari abl es183 | argest shift/es |na cycl e0 R(FO) . 027

[0146] The carrier material used during XRPD analysis was transparent to X-rays

and contributed only slightly to the background.

5 EXAMPLE 6

Single Crystal X-ray
[0147] Two samples of the hydrochloride salt of (S)-3-aminomethyl-7-(3-hydroxy-

propoxy)-3H-benzo[c][1,2]oxaborol-1-ol were submitted for single crystal structure
analysis. Preliminary examination and data collection were performed with Cu K,

10 radiation (A = 1.54184 A) on a Rigaku Rapid II equipped with confocal optics.
Refinements were performed on an LINUX PC using SHELX97 (Sheldrick, G. M.
Acta Cryst., 2008, A64, 112).

[0148] Cecll constants and an orientation matrix for data collection were obtained
from least-squares refinement using the setting angles of 9176 reflections in the range

15  7° < 6<66° [CrystalClear: An Integrated Program for the Collection and Processing
of Area Detector Data, Rigaku Corporation, © 1997-2002]. The space group was
determined by the program XPREP [Bruker, XPREP in SHELXTL v. 6.12., Bruker
AXS Inc., Madison, WI, USA, 2002].

STRUCTURE SOLUTION AND REFINEMENT

20 [0149] The structure was solved by direct methods using Charge Flipping
[Oszlanyi G., Suto, A. Acta Cryst, 2004, A60, 134] algorithm in PLATON [Spek, A.
L. PLATON. Molecular Graphics Program. Utrecht University, Utrecht, The
Netherlands, 2008. Spek, A. L, J.Appl.Cryst. 2003, 36, 7].

[0150] Scattering factors were taken from the “International Tables for

25  Crystallography” [International Tables for Crystallography, Vol. C, Kluwer Academic
Publishers: Dordrecht, The Netherlands, 1992, Tables 4.2.6.8 and 6.1.1.4].
RESULTS AND DISCUSSION

[0151] The orthorhombic cell parameters and calculated volume are: a = 9.1045(2)
A,b=10.3107(2) A, c = 14.5988(3) A, a = 90.00°, = 90.00°, y=90.00°, V =

30  1370.44(5) A’. The formula weight of the asymmetric unit in the crystal structure of
the hydrochloride salt of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
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RM F 02)0.072 45goodness of fitl.090 absolute structure determ nationFl ack
paraneterb ( 0.009(12)) Hooft paraneter' (0.012(8)) Friedel coverage 92%
503 CrystwbChaensossén | nt egrated Program for the Col | ect ipom/tspa)9Bss50€SSi Ng
of Area Detector Data, Rigaku Corporation, O 1997 2002. b. FI ack H D. Acta
CrysL, 19 76. Hooft, R Straver, and. Spek J_Appl .
Cryst. gwofiﬂﬁ Babopstalvp 1#%“@@9 B Ak R o ‘tmcl ngdP Sinzl e
Crystal SRRt MBI POAAYROWIRL s el Hﬁ‘;‘)t\béy&le{eﬁ'ﬁﬁl@h t@B@bywl ver e
performed on the X-ray single crystal sanples describ le 6. X-ray
powder di fThe getlitpnf (hxmm)tuwnﬂjt@ls@twaﬁslegh,aas 1md1edted<F§GmGG@alde bf (r) azf onet er

190, *Real U1 YV Eon B pob LT RE R ORE fl SbBlhe e gl >°

appr oxs maf@bymifte®st@rturds Cﬂﬁgieytk@@ Pk Qo3 B8ebldél, Kianttbe m9lhpage and
anperage were set to 40 kV and .30 M, respectlvely The nonochromator slit

was set abtrscturn byplnséo 4 RivertRe qolat@eprl UsivaisgppespadNew dioria 188%0 2e.
Sanpl es rg] prepared for analysis by packing theminto thin-walled gl ass
capillari Each capillary was nmounted onto a gonioneter head that is

notorized to permt s |nn| ng._of the cag)l | lary durij nﬁ; data acquisition. The
sanpl es wHHS2Zhnabysiel ﬂ@fa@fi% Celiecsinadarampedérp fardhg hydipshiorids BH ofas

perforned GOf_ | t XRPD pattern
e col e e T e L e B T He
[ 0154]0 Fi groveked1n dredX-Rayshoyle Onstad iTaberbefdw:exper i nent al XRPD pattern

col | ect ed 20for two different preparations of the ch | oride salt of
(S)-3-am porﬁ;ath 1= 7- (3- hydroxy- propoxy) - 3H benz ; ‘oxaborol - 1-ol .
[0155] Fi g)ggeegr\ip‘(fs an XRPD pattern coll ected frorpzak Sagphs of pol ynorph
form HCl4,pr epared according to Exanple 2, Method) A4s0)

15 b A 10.3107(2)
c, A 14.5988(3)
v, A’ 1370.44(5)
V4 4
deare, g 1™ 1.326
20  crystal dimensions, mm 0.22x0.14x0.12
temperature, K 150.
radiation (wavelength, A ) Cu K, (1.54184)
monochromator graphite
linear abs coef, mm™ 2.552
25 absorption correction applied empirical®
transmission factors: min, max 0.481, 0.736
diffractometer Nonius KappaCCD
h, k, [ range -10t0 10 -12t0 12 -17to 16
20 range, deg 14.33-133.20
30  mosaicity, deg 1.25
programs used SHELXTL
Fooo 576.0
weighting
1/[6*(F,1)+(0.0405P)*+0.0000P] where P=( F,+2F *)/3
35  data collected 9176
unique data 2305
Rin 0.054
data used in refinement 2305
cutoff used in R-factor calculations F,2>2.00(F,7)
40  data with >2.06(]) 2233
number of variables 183
largest shift/esd in final cycle 0.00
R(F,) 0.027
Ry(F5) 0.072
45  goodness of fit 1.090
absolute structure determination Flack parameter” ( 0.009(12))

Hooft parameter® (0.012(8))
Friedel coverage 92%

50 * CrystalClear: An Integrated Program for the Collection and Processing of Area Detector Data,
Rigaku Corporation, © 1997-2002.
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[0156] The X-ray powder diffraction pattern shown in Figure 8A was obtai ned
25 using a sanple of polynorph form HC14 prepared as described in Exanpl e
2, Met hodwB,20mms0388s acqui red using a PANal ytical X Per PCPrs2009/068609
diffractonmeter. Sarrpl es were gently flattened onto a zero-background

silicon ia‘;ﬁrt %%g oI 1{3 E{Ot%conti nuous 20 scan range of 2 to 40 degrees

was used r erat or power of 40 kV and 45
mA. A 20 step’ sI ze’ oltaveﬁ gr‘ggsf%tnggy\ﬁatzﬁ& S%Et step tinme of 20.0

seconds was used. Sanpl es vvere rotated at 30 rpm Experinents were

performed at room tenperature andggéAﬁgdiF At humdity. Figure 8B lists
peaks at degrees 20 0.2 degrees spaci ng val ues which characterize

(S) 3- Xeray Powder di
am nomet h xabor ol -1 - ol pol ynor ph
f or m HC14[(E$3} hoXuray pO\Fdeg‘ dlﬂﬁctlém(mé@ﬂ%eﬁmeﬂﬁﬂﬁ&i oii the >omdyi re |ist of

peaks, or a subset there be sufficient to ch cterize

(S) - 3- ani HBRkERyHal samp eﬁaﬁﬁcﬁg@l ingetaBHb% ) £3MY Bansle] @}‘f?aft@]l 6%8BB ol - 1- of
pol ymor phafagda sl IRIAREE 00 f&lffﬁfaeroﬁrttér%gmgg@d%ﬂ% @ et

| nst runent A Instrunents Thernmal Anal ysi stem M DSC QLO0 Key
Oper at i ngPedtianBemits/c) détedibdulte o 20Sahdsteridar. Reaklime Haamhodtec%ﬁrrp Pan:
Cl osed al um num Purge gas: N2, 40 niL/mn Cell# FC 00615 15Met hod 1

Equi | i br apenaCudSaopliiontatng ot apRepimaslyol 29 stianesodntmomi®P3E20F0r m HC14
[O157] Fi GHE £112 BNLYEard RGN TOW A0 RV R SBTRA CreGfoctibaly Mg ool or i de

| t
('S) - 3- am nometHryhaibr (13-wsdecoxys MOPOKG)) i3 HFlreizefrch [dispRlyok &bar hb-40¢ ol . 20
[0158] The DSC t hermogram was acquired using a TA Instrunments QLOO
Di f f er ent 281 SEBplShVEE TapPBed frstass ySIétbym@iUéetthéal igtoghim-wall @a&%ﬁﬂSe of (S)-3-

For m Hevatyie?. BN Ol AR B REEE b e AR PhilonrRE) YT P

directly p&rindt @inrahgiof thy cuiBEyphifing Tb@ apquisivas. %@hmblbywa@pdnytyﬁ@i pressure
by hand and pushr ng 25each part of the pan t oget her 1Slal so known as a | oose

17 d cbhfi EUBAPisewPds TR et Witk oriRApediudre & SYigPRIGF A% O/ ni nute. An
endot her t t as and is

Sosoct at o s ANEIAARENANARED ARSE wRicoblilodle 108, FERRLAn AT,

t her nogr anGMRypeciddatisisng a TA | nstrunents Q00

Form HCl4

[0154] Figures 7 and 8A show two different experimental XRPD pattern collected
20  for two different preparations of the hydrochloride salt of (S)-3-aminomethyl-7-(3-

hydroxy-propoxy)-3H-benzo|[c][1,2]oxaborol-1-ol.

[0155] Figure 7 is an XRPD pattern collected from a sample of polymorph form
HCIl4 prepared according to Example 2, Method A.

[0156] The X-ray powder diffraction pattern shown in Figure 8 A was obtained

25  using a sample of polymorph form HCI4 prepared as described in Example 2, Method
B, and was acquired using a PANalytical X Pert Pro diffractometer. Samples were
gently flattened onto a zero-background silicon insert sample holder. A continuous
20 scan range of 2 to 40 degrees was used with a CuKa radiation source and a
generator power of 40 kV and 45 mA. A 20 step size of 0.017 degrees/step with a

30  step time of 20.0 seconds was used. Samples were rotated at 30 rpm. Experiments

were performed at room temperature and at ambient humidity. Figure 8B lists peaks
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Ther nogravi netric Analyzer. The sanple pan was tared, and sanple of (S)-3-

30 am nonet hyl- 7-( 3- hydr oxy- propoxy) - 3H benzo [c] [1, 2] oxaborol-I-ol

pol ynor ptwbantwisasd prepared in Exanpl e 2, Met hod-B, wa®Cplise®d/oss60¢ he pan.
The tenperature was ranped at a rate of 15 Cmnute. A stepw se weight-1oss
of 6.4% was obseryved between 162 and 214C and i s associated with water-| oss

due to redledegrass 89 erfbnilegiresZ0amdibrnaneanlucEihidhehadesapodrt-i on i s

observed 4C ) [QL xhi.pi r eristics
consi st en? I%\}//I\}%?% t@ﬁ%rlﬁwcy%éﬁﬂ3?%29’128@{1,@”]6%{ &i 1t b@(ﬁ?%?&g ﬂ;?ll%rl\/\/ei ght

| oss bel oWC1DBCsHowa in dig. 18N diasexemplary brabediolenits) tho cofirciat ef peaks,Method of
Preparati on: 0161] A.soluytion of isopropanol contajnin 0% wat er by

vol ume vva%uqﬁﬂtcfgﬁe?% H&‘_y\heélu%&%%téﬁ Phars FERIet glrﬂj?%ﬁy BFYor ph f or m
HC14. & hepgoﬁgk@él)t-3}'i‘~%eﬁ‘io?fé]gf,§]o‘ﬁ@§or§lt-1-"0[E&Kﬁ%n;éh%nhm@.r ature was cycled

bet ween O 0C over t'he course of 48hours. The solution was isol ated by
filtration and evaporated to dryness. The 10 freshly isol ated product was

verified to be Form HC15. Form H red in a sealed vial for at

| east 7 days which resulted in c%@@?o Form HC13. [0162] Figure 11
shows a FJ-Raman ectrum,recorded on a N colet NXR 9650 FT- Ranan
SpectromM@%@%@er i FBHPEETE cm 1 with excitation froma Nd: YVO4 | aser
(X = 106418y uméft mb@ﬂs’irﬂaﬁbh@m&rmahﬁagtsist iR INM6Yél B V@1 9o uTber s

(cm1): 1R33QHSr3ting Phrarmeter41. 8, 2918.2, 1583.3, 1297.9, 1247.4, 1066. 5,

870. 410 68R1hulc L OStandfd Sel14%8- 5, 161.4, 137.1. In exenpl ary enbodi nents,

the enti rﬁ/letﬁos({t_R%Llppea S, or a subset thereof, may be sufficient to

character|ze .
-3-am == (13- r oxypr opoxy) - 30 benzo[ c] [ 1, 2] oxaborol -1-0

(S)-3 'E%‘?reqlﬂzgf?”g@“ d ) - 3H benzo[ ¢] [ 1, 2] oxabor ol |

pol ynor phg&ﬁgﬁ%ﬁq@sg M1 In addition, X-ray powder diffraction pattern

of (S)-3- 3-7-(3- 20

hydroi@/- pMstlendy): ERMilibeste 61 £3.907Q] oxabor ol - 1- ol pol ynor ph form HC13 prepar ed

i n Exanpl ¥cghoged Rectpul ¥.@U°Wsiimep 30PNyt i cal X Pert Pro diffractoneter.

Sanpl es e tly flattened onto a zero-background silicon insert sanple
hol der. Mous 20 scan range of 2 to 40 degrees was used with a CuKa

radi at i on[EGA CeFigid BshgeRarmas © thep@vetanofor 4 QariMe @i thedydrdhlohidRQalsbep si ze
of 0.017 degrees/step 25 with a step tinme of 20.0 seconds was used. Sanples

wer e r ot af Dd3-animmethsh 7-Exeresyepropoxieridl-perebilHetiontbore)opk enper at ure and

at anbient humdity. Figure 12B |ists peaks at degrees 20 0.2 degrees 20,
and d2Gpaf13g] valhedSCitieraogsing oasicquwhd aking hdrabtsarnmzets A0 HC13 as seen

in the XRPD.pattern of Fig. .12A. I n exenplary enbodi ne . the entire |ist
of peaks ,F{Baﬁfgrsn%ﬁ §§@tm%€%@8metw 4y C@gﬁ) ﬂl?oe%’eﬁt sagpplg BP @?\-ér acteri ze

() oon LB - et s BP0, Eeaa e

t’her mogramwas acquired using a
| nst r unenti€1OpePadfif Exenplicdl, MitndnB nyasGaboricheteighcdowalmstdy ofto an

S) - 3- am nonet hy 1-.7- ( 3- hydr oxy- pr opo - 3Hbenzol ¢ oxaborol - | - ol

ol yoror phACBRIESE bt SR aeles ¥ s BB r e Sirk by i BREIPhiag ghed out
directdy bathGasdrah 'nrw%e_tﬁ&%l@@ﬁnmm@s PRRsVAE coeRuesliddy. Phappl yi ng
pressure by hand and pushing each part the pan toaet her (al so known as a

| oose |i dtceaneratyigreasitonped atherateerfgératroinatonssn ¢nsh ittragsitigndawing 15
Ot RSP BECLIGTL LAt S0SY Bl DGl Shnf ond 1020
[0159] Figure 10 shows a TGA thermogram acquired using a TA Instruments Q500
Thermogravimetric Analyzer. The sample pan was tared, and sample of (S)-3-
30  aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-0l polymorph form
HCl4 prepared in Example 2, Method-B, was placed in the pan. The temperature was
ramped at a rate of 15 °C/minute. A stepwise weight-loss of 6.4% was observed

between 162 and 214°C and is associated with water-loss due to reversible chemical

transformation. Further decomposition is observed beyond 214°C.
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[0165] The TGA t hernogram of pol ynorph form HC13 was acquired using a TA 10
I nstrunents 00 Thernogravi netric Analyzer. The sanple pan was tared, and
sanpl e ofwo 2010/080558 PCT/US2009/068609
(S)-3-am nonet hyl- 7- ( 3- hydr oxy- propoxy) - 3H benzo[ c] [ 1, 2] oxabor ol - 1- ol

pol ynor ph form 9%13 prepared as descri bed above was placed in the pan. The
tenperatu anped at a rate of 15 Cmnute. A weight-loss of 4.7%

bet ween 270130f FéQ4 B ex BB EENMEA IR SondBRACK AR thyWhatdd Wadtalliné fH due to
dehydration. 15 Further deconposition is observed geyond 14C. The TGA

t her nogr am that is prawbits snwright logsbelegrlAP140hat caraigesavids theceplation Pbn: [ 0166] A
sol ution Ofate% butanone (10nL) was saturated with Form HC14. The 20saturated
solution was ' transferred into a 20nL scintillation vial and the contents
wer e ailomotarbfwmm&pg under anbient conditions in a |laboratory hood.
Evaporation resulted he formation of trace quantjities of a white

preci pi t all6lh tfhéolaFl@% eﬁ@@prapal}m CRtpining R0 /glvmafeé%pw@b% vay #dgd o 2 sol at ed

by vacuumgi giahind mgﬁf&‘ilrﬁ%%g?g%ﬁ;bpﬁc PIRRLRAHPARLE ORI RUffthe WiddiroFor m

HC12. Figure 15 s a FT- 25 on ol et NXR 9650
FT- Raman @pestm@imtthc teatpeeatmresmiswycledl betfwedn O rmnd 404G mveexlm ¢0a1tse®rf froma

Nd: YVO4 I For exhi bits ea the ol I owi ng
vavenunber £gnxli'jas gg 's isdatgd Y%‘fﬁlfnz“‘n SYAT n@fs Ig%o 8, 1453, 3,
1297. 8y 1BEhiBisoletdip @duc%%%@v 11ﬁ@d11@7beq?or141Q@@1541F0§1§§{dl15 wi htoted Iy exenpl ary
enbodi nents, the ent| re |list of peaks, or a subset thereof, may be

suffi ci enseaﬂqgi Bddhnatdedse? idaps whic resulted in conversion to Form HCI3.

(S)-3-am nonet hyl- 7- ( 3- hydr oxy- propoxy) - 3H benzo[ c] [ 1, 2] oxabor ol -1- ol

pol ynor phifieem HGEdre 1Fi fiohes FIcRamMovpeaftumre@tdbndeNididt N>R D6em pattern

of (S)-3-am nonet hyl-7-(3-hydroxy-propoxy)-3H benzo[c][1, 2] oxaborol - 1-ol
pol ynor ph F&m%épzcm@stﬁw&r&golm@ by antvexcit orag Nk

I f d
o 2ot b bR Gun P TR i A SRS R e P PR Rbtec s B hn  ange

of 2 1» 4@3@4@9} Qeszwa@msaedmszsas@un(@wadmwom%wmma@% B 53enrer at or
power of 40 kV and 45 mA. A 20 steB size of 0.017 degrees/step with a step

time of 28102s¥Sonds! takdukel cx smppdigentsy he gpi leﬁomﬁakmra
Ex dity.
i bur o 108 ShEreBE i U Rhed: QL RRBEL RGHD Buiy Shyi L AR O\ Ll s

whi ch chapambey)‘#&[é—blémzrd[m][{;l]bxa]sorslhthpcblymﬁqgl,foﬂxﬁHCIBn exerrpl ary
enbodi ments, the entire list of peaks, or a subset thereof, nay be

suffici ent01t69] Chﬁraﬁgftﬁh' Xefa O et dlffractlon gattern of (ZS]) -3- armnorneth 1-7-(3-
am nonet hyl- /- r oxy- pr o oxy) - benz oxaborol -I'- ol poI ynor ph

form20@ HChjZdro{(j(}j)ﬁ)Z)pxF) @dfoenﬂo{cﬁha]wabormtoﬂ pelynngﬂaﬁmnadwii rpeepau@ ing a TA

(3~ 3" e FRBORY P SR Ehs P BBy e SRy REn T {40 3R BRBBOPRES 1. o

pol ymor phykRs gentiGHettBrRRAEES 288 - tﬁ@ﬁﬁbh&?ﬂh@dﬁ%&rﬁ"ﬁ%ﬁ&ﬁ&ﬂ@ﬁ ely weighed out
directly into an” al um num DSC pan. e pan was seal ed by appl yi ng

pressure byntlmangs Zhstap ustgernd 2dadh dpglees theuq@émlth@g@uﬂﬁeracﬁaimokmm as a

| oose lid configuration). The_ tenperature sra a rate of 15

O/ mi nut e. Ah° BHEER ﬂfemw%%f Qi’% i 436k fﬁév.% %ﬁpéﬁgef 8'835 ALES/SHY an

ent hahpy avi ng an onset
ah P %thglst% Hhd Ri"‘?(g g)/ Q%c;@)ﬁ%%gs u@? %Qﬁllgf S WA 10 e

of 135.8C an ent 20 Form HC15
Experiments were performed at room ternperature and at ambient humidity. Figure

12B lists peaks at degrees 20 + 0.2 degrees 20, and d-spacing values (in angstroms),
which characterize Form HCI3 as seen in the XRPD pattern of Fig. 12A. In
exemplary embodiments, the entire list of peaks, or a subset thereof, may be sufficient

30  to characterize (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-ol polymorph form HCI3.
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[0168] Form HC15 is unstable when stored at room tenperature and converts
to Form HC13. Method of Preparation: [0169] A solution of isopropanol
cont ai ni nyo20ewosesser by vol ume was added to a 25 vial ceoraiSRe00968609
approxi mately 25ng of (S)-3-am nonethyl-7-(3-hydroxy-propoxy)-

b b | -1- ol I f : [ '
PR 1 TR G e e R T e

course of o] i _ksol: v7 f1. Iy _epMapor at ed
o dryness N Gl A e T PR a o

cryst al | i henzbba]nh,Z]Peabordidrsl) pol@oofpd XFdi HE Y propart8 as Henesibed #bvRavman spect rum

of pol ynorph form HC15 recorded on a. N col R 9650 FT-Ra ectroneter
ot RO Seoritrly Greigied s a R Cud i A GRS AP FRRBI B < 1064
nm . For mykipka bl bs hRf@ksd fishindeach Part MRS tNRURREIREKovitaltal) © 2931. 0,
2917.7, 2 6.12?%%83.8? 1474. 01;%513 2.a%,91062.ﬁ3, t%%a 6, 546.4, 493.3, 294.0,
262. 2, 20B0s¢ lid gonfoguratnm) 4 Theperapaspigicawys emped iphertesol th€/mmute.eAl | st of

peaks, or £ -he s f‘{ i O‘%ar cteriz

(53" am HoRRE TSl o e g By b S B S BaBBoomns. s o
pol ynmor phDSor thedkokbam [Oshébin ihFig. 93t 0 be understood that the present

i nvention covers all conbinations of aspects with all other suitable

aspect s aggl, r i i rei . 211 tThS

under stoo!;“;l t6§Lte%( e e%é%%rﬁ{ggpgfﬁgp @#ﬁ%ﬁ%@%@&aﬁﬁ‘gﬁmﬁgg‘l él aaTr}é 10f or

i 11 ustéat inseupants 649 Tdrtyogmdnteat Avayreoud hoednplc pab massared, aothanges i n

| i ght thereof w.l e suggested to persons ski d i art d are to be
i ncl uded mmﬁ\#f@éﬁ@ﬁ}@g}eﬁyﬁ@-@cnxs'?@w-mmw-é%%oEﬁ&ﬁlﬁbﬁﬂxzbﬁaﬁjgc—%e of the
appended EJ)I hi&¥ph f%hhfﬁ@'l@lﬁr%}ém%es&?;eﬁﬁk&e @%lﬁ&h‘?ﬂ&heﬁﬁﬁ! ifgations cited

herein are hereby incorporated by reference intheir entirety for all
pur poses. tenlerROtCYB3OBHSPEH r82009/°068608. \WHATIghS1aGh of AMED heSweem 2T A

crystalline ynorph characterized, by .havi ng, essenti al | any of the '20
Ve vee |1 SELERh R GRES hbesd ok RS 36T 68
15  Further decomposition is observed beyond 214°C. The TGA thermogram is shown in
Fig. 14.

Form HCI2
Method of Preparation:
[0166] A solution of 2-butanone (10mL) was saturated with Form HCI4. The

20  saturated solution was transferred into a 20mL scintillation vial and the contents were
allowed to evaporate under ambient conditions in a laboratory hood. Evaporation
resulted in the formation of trace quantities of a white precipitate in the presence of an
oil. The white precipitate was isolated by vacuum filtration and exhibited a pXRD
pattern consistent with Form HCI2. Figure 15 shows a FT-Raman spectrum recorded

25  on aNicolet NXR 9650 FT-Raman Spectrometer at a resolution of 4 cm™ with
excitation from a Nd:YVO4 laser (A = 1064 nm). Form HCI2 exhibits peaks at the
following wavenumbers (crn'l): 3051.4,2954.9,2941.2,2910.4, 1604.2, 1580.8,
1453.3,1297.9, 1262.8, 1247.3, 1226.8, 1167.6, 1068.4, 686.7, 597.2. In exemplary
embodiments, the entire list of peaks, or a subset thereof, may be sufficient to

30  characterize (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-
ol polymorph form HCI2. Figures 16A show an X-ray powder diffraction pattern of
(S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][ 1,2 ]Joxaborol-1-o0l
polymorph form HCI2 prepared as described above, acquired using a PANalytical
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7.3 14.2 6.2 18.2 4.9 19.2 4.6 20.1 4.4 21.0 4.2 21.9 4.1 22.7 3.9 24.3 3.7
26.6 3.4 27.6 3.2
WO 2010/080558 PCT/US2009/068609

X’Pert Pro diffractometer. Samples were gently flattened onto a zero-background
silicon insert sample holder. A continuous 26 scan range of 2 to 40 degrees was used
with a CuKa radiation source and a generator power of 40 kV and 45 mA. A 20 step
size of 0.017 degrees/step with a step time of 20.0 seconds was used. Samples were

5  rotated at 30 rpm. Experiments were performed at room temperature and at ambient
humidity. Figure 16B lists peaks at degrees 20 £+ 0.2 degrees 260 and d-spacing values
which characterize Form HCI2 as shown in Fig. 16A. In exemplary embodiments, the
entire list of peaks, or a subset thereof, may be sufficient to characterize (S)-3-
aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-0l polymorph form

10 HCI2.

[0167] Figure 17 shows a DSC thermogram acquired using a TA Instruments Q100
Differential Scanning Calorimeter. A sample of (S)-3-aminomethyl-7-(3-hydroxy-
propoxy)-3H-benzo[c][1,2]Joxaborol-1-ol polymorph form HCI2 prepared as
described above was accurately weighed out directly into an aluminum DSC pan.

15  The pan was sealed by applying pressure by hand and pushing each part the pan
together (also known as a loose lid configuration). The temperature was ramped at a
rate of 15 °C/minute. An endothermic transition having an onset of 49.5°C and an
enthalpy of 31.9 J/g was measured. An additional endotherm having an onset of

135.8°C and an enthalpy of 156.4 J/g was measured.

20  Form HCI5
[0168] Form HCI5 is unstable when stored at room temperature and converts to

Form HCI3.

Method of Preparation:

[0169] A solution of isopropanol containing 10% water by volume was added to a
25  wvial containing approximately 25mg of (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-
3H-benzo[c][1,2]oxaborol-1-ol polymorph form HCI4. The resulting mixture was
stirred as the temperature was cycled between 0 and 40 °C over the course of 48hours.
The solution was isolated by filtration and evaporated to dryness. The freshly isolated

product was verified to be a new crystalline form (Form HCIS).

30 [0170] Figure 18 shows a FT-Raman spectrum of polymorph form HCIS5 recorded
on a Nicolet NXR 9650 FT-Raman Spectrometer at a resolution of 4 cm™ with

excitation from a Nd:YVO4 laser (A = 1064 nm). Form HCI5 exhibits peaks at the
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30.9 2.9 31.5 2.8 34.7 2.6 39.5 2.3 3(Table 1). 12.The crystalline

pol ynorph of claim 11, conprising any 4 peaks, 2 0.2'20, as depicted in
Tabl e 1. w8.20tvesaessgst al | i ne pol ynorph of claim 1l or claPoTaiS2a00m860%i Ng
2any 7 peaks, 0.2'20, as depicted in Table 1. 14.The crystalline polynorph

Tabi o) 1. FHIOMIBE ERVSATEIIE bl S LFObT 7oy toh 180 S s 2.4 5 EERpr 1 i ng a1 1

2peaks, Qo @%85%554'@@'@3951 2000 T84 £ 2b6 8, 160.9 CioystialckiAflaRe! ymor ph of a
hydrochlorlde 'salt of (S)-

2ami nonet bpbedime8tshipd reobugc-lpt ofojaiy, 03 ekshleset thicoof, In@)] xsaiboeioht-td - ol |

character ICI%&%E?C’[GI‘IZG (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-

5 ol polymorph form HCIS.

[0171] It is to be understood that the present invention covers all combinations of
aspects with all other suitable aspects and/or exemplary embodiments described

herein.

[0172] It is understood that the examples and embodiments described herein are
10 for illustrative purposes only and that various modifications or changes in light
thereof will be suggested to persons skilled in the art and are to be included within the
spirit and purview of this application and scope of the appended claims. All
publications, patents, and patent applications cited herein are hereby incorporated by

reference in their entirety for all purposes.
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3 by having essentially any of the peaks of XRPD pattern 1 0.220: Counts
102030 Position [2Theta] 11(XRPD pattern 1). 7.A crystalline polynorph of a
hydr ochl owodeismbissof (S)-3- am nonet hyl- 7- ( 3- hydr oxy- propasg)0odbssbenzo [ c]
[ 1, 2] oxaborol -1-0ol havi ng, upon ray crystall ographic analysis, crystal

par anet er f.s antially the follow ng values: Crystall ographic

system or 1 youp: P212121 Crystal dinensions: a = 9.1045(2)
A, b = 10.3107(2) A, c = 14.5988(3) A a = 90.00, fi = 90.00, y = 90.00

Vol ure 1370. 44(5) A3, Z, %%rﬁéﬂllﬁh@ 019%?1{ %af]actelﬁtﬁ@%r Qa&iffg BsscAhif

crystal line pol ynorph of a hydrochl ori salt of

2am nohet h@g&ef?thé&mydu@ﬂystqdrloﬁ@hgp)l-ﬁﬂﬁﬁ%zo [c] [1,2] oxaborol-1 -ol,

characteri zed 3 by havi ng gry—ef—thepeakss—58—-wavenunbers (cnm 1) of Raman
spectrum (1): Pos. [°20] d-spacing [A]
12.1 7.3
14.2 6.2
18.2 4.9
19.2 4.6
20.1 4.4
21.0 4.2
21.9 4.1
22.7 3.9
24.3 3.7
26.6 3.4
27.6 3.2
30.9 2.9
31.5 2.8
34.7 2.6
39.5 2.3
3 (Table 1).
1 2. The crystalline polymorph of claim 1, comprising any 4 peaks,

2 £0.2°20, as depicted in Table 1.

1 3. The crystalline polymorph of claim 1 or claim 2, comprising

2 any 7 peaks, £ 0.2°20, as depicted in Table 1.

1 4. The crystalline polymorph of any of claims 1-3, comprising any
2 10 peaks, = 0.2°20, as depicted in Table 1.

1 5. The crystalline polymorph of any of claims 1-4, comprising all
2 peaks, +0.2°20, as depicted in Table 1.
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6-; A 24, 40003000 J 2000 Raman shift (cmi) Raman spectrum (1). 19.The
crystalline polynorph of claim@8, having a multiplet of 2 peaks between
about 28080anth/mbssat 3200 cm 1, 50 wavenunbers, and aneCmars2@9nudedd pl et of
peaks between about 1600 and about 600 cm 1, 50 wavenunbers, and 4 an
essential absence of peaks bet ween about 1800 and about 2200 cm1, 50 5

wavenupbers. 110. A har ceutl t he
crystaflbi ne pol ym)rB e H?BO Ocﬁlé}’dﬁ‘?cf ledse °§§$ 35t I east one

exci pi ent ,@indsRiHyl &L 3- hydroxy propoxy)-3H- benzo[c][l,2]oxaborol 1-ol, characterized
3 by having essentially any of the peaks of XRPD pattern 1 = 0.2°20:

4 Counts
5
10000
6
7
5000}
8 Mb
9
0\ """" IA'A""""I""""'I """""
30
1 O Position [°2Theta]
11 XRPD pattern 1).
p
1 7. A crystalline polymorph of a hydrochloride salt of (S)-3-

2 aminomethyl-7-(3-hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-o0l having, upon X-

3 ray crystallographic analysis, crystal parameters of substantially the following values:
4 Crystallographic system: orthorhombic

5  Space group: P2,2,2,

6  Crystal dimensions: a=9.10452) A, b=10.3107(2) A, c = 14.5988(3) A

7 a =90.00°, f=90.00°, y=90.00°

8  Volume 1370.44(5) A’

9  Z, calculated density 4,1.326 gcm™.
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111. A nethod for treating a disease in an animal suffering fromthe

2di sease, conprising: 3admnistering to the animal a therapeutically

ef fecti vewarmounisoss8 t he 4crystal |l i ne pol ynor ph of any ofCtits2ens/odsedd,
S5wherein said disease is associated with a bacteria. WO

2010/ 080558PCT/ US2009/ 068609 113. The met hod of cl ai m 10 wherein the

bacterja is selecteg fro 2th co SI i peci es,
Escherichia speci es® Shi ?Y%a B%B? Eg?éﬁféﬁg Gs?irsinia
speci es, lhapiayia- (gﬁ?ﬁi'r&@-pt%f)é’iﬁ% 5&%{)@@1 2]6%%@@@%@&%&&%@68
Serratia speci es, ri‘'o species acter species, 5 Helicobacter
speci e¥, Psémammna@ftbpm * ﬁaw:@\@n@mé% (@pe):@f&ameﬁamfmtpthnl(% 6speci es,
Bor det el | a speci és, Leglonella peci es, Francisella species, Brucella
specigf, 7Pasteutel | a speci es, Fﬁrdnerella speci es, Spirochetes species,
Chl anydi a speci & and 8Ri ckettsfae species. 114. The nmethod of claim 10,
wherein the disease is selectedfffrom 2the group consisting of nmeningitis,

gonorrhea, otitis, otitis exteny, folliculitis, 3diarrhea, urinary tract
i nfections, seps@s, HAP, bacter¢m a, endocarditis,

6 105
8
10 “’”"“\\ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
2000 1000
Raman shift (cm-1)
11 Raman spectrum (1).
1 9. The crystalline polymorph of claim 8, having a multiplet of
2 peaks between about 2800 and about 3200 cm’!, + 50 wavenumbers, and another
3 multiplet of peaks between about 1600 and about 600 cm™, £ 50 wavenumbers, and
4 an essential absence of peaks between about 1800 and about 2200 cm™, + 50
5  wavenumbers.
1 10. A pharmaceutical composition comprising:
2 a) the crystalline polymorph according to any of claim 1-9; and
3 b) at least one excipient or carrier.
1 11. A method for treating a disease in an animal suffering from the

2 disease, comprising:

3 administering to the animal a therapeutically effective amount of the
4 crystalline polymorph of any of claims 1-10,
5 wherein said disease is associated with a bacteria.
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4gastroenteritis, Typhoid fever, supsis, endocarditis, sinusitis, bubonic
pl ague, enteric 5fever, hospital -acquired infection, skin and

ski n- st r twoenw/asndsect i on, pneunoni a, 6chol era, chroni c @aFUS2EVHE8609
osteonylitis, burn-wound infections, corneal infections, 7periodontal

di sease, aspriation pneunonia, piglottitis, septic arthritis, chancroid,

8vagi njtis, whooping, cough, ntiac, fever, tularema, .brucell osis,
syphilis, Lyne 9di52&se,qBﬁF§ﬁVGP FbﬁBéﬁyWnﬂﬁHVéFEg§ﬁﬁi§éégpgher, t yphus,
trachepbrg&&hygb§nmﬂglking 10pneunoni a, urethritis, pyelonenephritis,

i ntra-abdom nal infection, febrile 1llneutropenia, pelvic infection,

bacteraem a, and septicaem a. 115. The nethod of claim 10, wherein the
di seask i s pneunoni 43. 118hcmpethodlafickem (18) whergh the heqterjd is selected from

7- (3- hydr gxy-propoxy.):- 2benzol ¢l.[ 1, xahorol -l -l ., HC1, form HCl4.
117 G st SE RS R KGRl AGREPAS e s5RRR0L Bhoieh Bt i sl
2benzoj c] Sdimdhekakck - Yerghiadpdcicd, &lensHDLIpecldsd Peryist gpleticg)e

(S)-3-am nonet hyl 7-(3 -hydroxy-propoxy) - 3H .

2benzdf c] Frepqhsxieh SPeIes SETaCpeciey i canecics 1 Ganrylghdcsr|sperdes,

£
(S)-3-am 5 GadeRsshy p - : : :
2benzo] c] F’%@%Hgﬁé‘?ggﬁ?%ﬁsl -%W%?L’,&{S]% g?%é@ﬂg???mﬁe&s “et ﬁgl "8 hléursepari ng
cryst ab | i sec(cS) B@damilneopaidsyegioneBa species, Francisella species, Brucella species,
2hydr oxy- pr opoxy) - 3H- benzo ckl},Zioxa orol -1-ol.HCL ;or | HC14, HC13, HC12,
3HC11 4s %@gf@qrieﬁ%apeﬂfév ardnerella species, Spirochetes species, Chlamydia species an:

8  Rickettsiae species.

14. The method of claim 10, wherein the disease is selected from
the group consisting of meningitis, gonorrhea, otitis, otitis extema, folliculitis,
diarrhea, urinary tract infections, sepsis, HAP, bacteremia, endocarditis,
gastroenteritis, Typhoid fever, supsis, endocarditis, sinusitis, bubonic plague, enteric
fever, hospital-acquired infection, skin and skin-structure infection, pneumonia,
cholera, chronic gastritis, osteomylitis, burn-wound infections, corneal infections,
periodontal disease, aspriation pneumonia, piglottitis, septic arthritis, chancroid,

vaginitis, whooping cough, pontiac fever, tularemia, brucellosis, syphilis, Lyme

O 0 1 SN U R WD

disease, chlamydia, Rocky Mountain spotted fever, typhus, tracheobronchitis, walking

—
<o

pneumonia, urethritis, pyelonenephritis, intra-abdominal infection, febrile

—_—
—_—

neutropenia, pelvic infection, bacteraemia, and septicaemia.
1 15. The method of claim 10, wherein the disease is pneumonia.

1 16. Crystalline (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
2 benzo[c][1,2]oxaborol-1-0l-HCI, form HCI4.

1 17. Crystalline (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
2 benzo[c][1,2]oxaborol-1-0l-HCI, form HCI3.

1 18. Crystalline (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
2 benzo[c][1,2]oxaborol-1-0l-HCI, form HCI2.
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19.  Crystalline (S)-3-aminomethyl-7-(3-hydroxy-propoxy)-3H-
benzo[c][1,2]oxaborol-1-0l-HCI, form HCI1.

20. A method of preparing crystalline (S)-3-aminomethyl-7-(3-
hydroxy-propoxy)-3H-benzo[c][1,2]oxaborol-1-0l-HCI, form HCI4, HCI3, HCI2,
HCI1 as described above.
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