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CALCIUM DICARBOXYLATE ETHERS. METHODS OF MAKING SAME.
AND TREATMENT OF VASCULAR DISEASE AND DIABETES
THEREWITH

FIELD OF THE INVENTION

(]

The present invention relates to 6-(5-carboxy-5-methyl-hexyloxy)-2.2-
dimethylhexanoic acid monocalcium salt (1:1), 6-(5-carboxy-3-methyl-hexyloxy)-
2.2-dimethylhexanoic acid monocalcium salt (1:1) solvates. methods of producing
6-(3-carboxy-5-methyl-hexyloxy)-2.2-dimethylhexanoic acid monocalcium salt
(1:1) in crystalline forms. methods of producing 6-(5-carboxy-3-methyl-

10 hex_\"loxy)-2.2—dimeth_vlhexanoic acid monocalcium salt (1:1) alcohol solvates in
crystalline forms. and the treatment of disease therewith. In particular, the 6-(5-
carboxy-5-methyl-hexyloxy)-2.2-dimethyvlhexanoic acid monocalcium salt (1:1)
and solvates thereof of the present invention are useful for lowering certain '
plasma lipids in animals including Lp(a). triglycerides, VLDL-cholesterol, and

15 LDL-cholesterol. as well as elevating HDL cholesterol. The compounds are also

useful for treating diabetes mellitus.

BACKGROUND OF THE INVENTION

Vascular diseases such as coronary heart disease. stroke. restenosis, and
peripheral vascular disease. remain the leading cause of death and disability
20 throughout the world. About 1.5 million people die each year in the United States
alone from myocardial infarction resulting from congestive heart failure. While
diet and life style can accelerate the onset of vascular diseases. genetic
predisposition leading to dvslipidemia is a significant factor in vascular-related
disabilities and deaths. “Dvslipidemnia™ means abnormal levels of lipoproteins in
25 blood plasma.
Several risk factors have been associated with increased risk of vascular
disease. Among these are the dyslipidemias of high levels of low-density

lipoprotein (LDL) and low levels of high-density lipoproteins (HDL). The ratio of
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of Lp(a). and in increasing HDL. The formation of pharmaceutically acceptable

salts from the carboxylic acid is also described. for example. by reaction with

bases including sodium hydroxide, potassium hydroxide, calcium hvdroxide,

sodium carbonate, triethylamine. pyridine. and ammonia. Owing to the low

melting character of the carboxylic acid and the lack of crystallinity and

20 hygroscopic nature of the contemplated salts thereof. drying and crvstallization of
large quantities such as mass production lots remains inconsistent. Thus, there
exists a need for a salt of the carboxyalkyl ether which is effective in raising HDL,
lowering plasma Lp(a). which is crystalline so it can be manufactured and
processed on a commercial scale. and which is amenable to pharmaceutical

25 formulation for the treatment of vascular disease. This invention provides a salt

form that satisfies these needs.

SUMMARY OF THE INVENTION

This invention provides new chemical compounds. which are calcium
dicarboxylate ethers. The invention more particularly provides compounds

30 characterized as solvated or unsolvated forms of the monocalcium salt of
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and x 15 equivalent to about 3% to about 6% water content and having XRD of
Figure 15.
Also preferred are nonsolvated forms of the salt. i.e.. wherein x is zero.
A method of drying the calcium salt from organic alcohols is also
I35 provided. A method of crystallizing the monocalcium salt is a further
embodiment.
A method of synthesizing the monocalcium dicarboxyvlate ether salts of
Formula II is provided. The method includes exposing the dialkanoic ether acid to
calcium oxide as the base in an organic alcoholic solvent. After allowing
20 sufficient time for the reaction to occur. a solid product is removed and dried to
vield a calcium dicarboxylate ether salt having a stoichiometric ratio of calcium to
dicarboxylate ether of 1:1. solvated with an alcohol RjOH. The alcohol R jOH
solvate can be removed by drving with humidification of the drving chamber
in vacuo. The calcium dicarboxylate ether salt having a stoichiometric ratio of
25 calcium to dicarboxylate ether of 1:1 can be crystallized as a monohydrate by
steam crystallization. namely by heating with water/water vapor at between 50°C

to 150°C under pressure with agitation followed by vacuum drving. A second
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10 calcium dlcarboxylate ether salt and hydrate or alcohol solvate for the preparation

of a composition for the treatment of diabetes is also described within.

BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages of the present invention will be readily appreciated as
the same become better understood by reference to the following detailed
15 description when considered in connection with the accompanying drawings. In
the drawings, the term “d(A)” means the d-spacing in angstroms. “P%” means the
percentage of individual peaks relative 1o the most intense peak. which is equal to
100%. “Area” means area under the curve or peak. “FWHM™ means the full width
at half maximum measurement.
20 Figure 1 is a two-dimensional drawing of the x-ray powder diffractogram
of dicarboxylate ether monocalcium salt CI-1027 hydrate Crystal Form 1.
Figure 1A are the numerical values given to the peaks shown in Figure 1.
(Each of the figures labeled A are the numerical values of the XRD trace to which

the figure refers: e.g.. 2A. 3A. etc.).
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Figure 2 is a two-dimensional drawing of the x-ray powder difffactogra.m
of the ethy! alcohol solvate of the dicarboxylate ether monocalcium salt CI-1027.

Figure 3 is a two-dimensional drawing of the x-ray powder diffractogram
of CI~1027 Crystal Form 1 (3.25% water) after humidification and drving of the

ethyl alcohol solvate of the dicarboxylate ether monocalcium salt.
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Figure 10 is a two-dimensional drawing of the x-ray powder diffractogram
of the 1-butyl alcohol solvate of CI-1027.
Figure 11 is a two-dimensional drawing of the x-ray powder diffractogram
20 C1-1027 hydrate Crystal Form 1 after humidification and drving of the 1-butyl
alcohol solvate.
Figure 12 is a three-dimensional comparison of x-ray powder
diffractograms of the (a) methyl alcohol. (b) ethyl alcohol, (c) I-propyl alcohol,
(d) 2-propyl alcohol. and (e) 1-buty] alcohol solvates of the crvstalline compounds
25 of the present invention.
Figure 13 is a three-dimensional comparison of x-ray powder
diffractograms of the CI-1027 hvdrate Crvstal Form | derived from the $olvates
(a)-(e) depicted in Figure 12.
Figure 14 is a two-dimensional overlay of the x-ray diffractograms of
30 organic solvent free 6-(5-carboxy-3-methyl-hexyloxy)-2.2-dimethylhexanoic acid

monocalcium salt produced from various alcohol solvates.
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Figure 6 is a two-di nensional drawing of the x-ray powder diffractogram of
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The diacid of Formula | is identified as 6-(5-carboxy-5-methyl-hexyloxy)-
2.2-dimethylhexanoic acid. It is also known as “72953™.
The calcium salts of Formula I1 that are provided by this invention are
prepared by reacting the precursor dialkylcarboxylic acid ether (I) 72953 with a
15 calcium base such as calcium oxide or calcium hydroxide. Calcium oxide is
preferred. A small percentage of water can be present in the calcium oxide (up to
about 5%). The reaction is preferably carried out in a solvent which dissolves the
dialkylcarboxylic acid ether (I) and is at least only minimally reactive towards the
calcium base. Preferably. the base such as calcium oxide partially dissolves in the
20 solvent as well. Solvents operative in the present invention are alkanols.

ilustratively including C1-C 2 alcohols. for example. methyl alcohol. ethyl

alcohol. 1-propyl alcohol. 2-propyl alcohol. butanols. pentanols. cyclopentanol,
hexanols. cyclohexanol. and the like. Preferably. the solvent is a C1-Cg absolute
alcohol. and more preferablv a C}-Cy4 alcohol.

23 The reaction of dialkylcarboxylic acid ether (1) with calcium oxide readily
occurs at ambient or higher pressure. and a temperature of generally greater than

about 25°C is preferred. However. it is appreciated that the reaction is facilitated



_al cohol solvate. Figure 12 is a three-dimensional conparison of x-ray
powder diffractograns of the (a) nmethyl alcohol. (b) et hy c) |
-propyl al cohol, (d) 2-propyl alcohol. and (e) I-butyl ngvogﬂﬁst es of
. the cryswaldussessconpounds 25 of the present invention. Fng.‘(l‘rIBl}lmBozﬁs a

t hr ee- di nensi onal conparison of x-ray powder diffractogranms of the d -1027
hydrate Crystal Form 1 derived fromtheSolvates (a)-(e) depicted in
Figure 12. Figure 14 is a two-dinensional overlay of the x- rayiu

di ffractogr ah};h@ftmg(bhtz)regatmrcmg@uwé@thefmﬂgx pomt of the solvent. or even higher

6- ( 5- car boxvyv- t h I et h hexanoi c ocal ci um
s al( t pr oduce'ﬂiﬂcfef 8%59%./{? |%€f§a\{lgp>c%%}bqr Pé%ﬂ‘@‘&f Bario %Wﬁ&%’?’%%‘i@‘gom
PCT/ 1 BO11000g8@ctider mixin@re! B okBerits adsukd\EorflicPpnsoonadt off iivdisigyiehrbbkedick- r ay

di ffractogram of Cl-1027 hydrate (Crystal Form2) after heating C-102 7
hydrate Crystad ether ¢ 1o thamamowalcdim aply the glokariraie aferldrpiowye IBETAI LED

DESCR P11 OV 06 THE L WEN O, 16, 30MROUBS RAGMI AR Y o s | nvent i on are

prepared froma- car boxv ecursor he synt hesi s of
t he precur sodppraiisbieyd ¢85 ooty aqm\ahands @Iﬂaelallomr@méﬁaltmdlmafow& Pat ent No.

5.648.387. which is i f
di al ki car bOFHI%E A eFaGeRGr TSI H PR 440 P P P 10 -G C
-(CH2) 4 - O Gt 2)sBiid Erod'u@: ik for%eld agd%\% :Fbﬁxcglg)a%éjre%ndﬁqg”w alis

identified as 6-(5-cafr boxy-5-nethyl - hexyl oxy):* di met hyl hexanoi ¢ aci d.
It is also kewowelasin'tZ2®E8¢ solV¢rs. indram ahewal tostbofit Folkawms. & campdad ofr e

G al ki car by PRe R ra PR afb A %@%‘*f&)w%ﬂ R0 [he precurser
CH, CH-,

-O\ l 2 ol O-
C—C—(CH,), —0—(CHy)y—C—C - xR OH
2 i S I
CI-1027

wherein R is H or lower alkyl inclusive of methyvl. ethyl, 1-propyl. 2-propyl,
1-butyl. and x is a number from 0 to about 10. In a preferred embodiment. R} is H

(1.e.. hydrates). Typically. the amount of water present in preferred salt forms

—
L

ranges from about 3% to about 6% (e.g.. x = 0.03-0.06).
Optionally. following the reaction between the dialkvlcarboxylic acid ether
(I) and the calcium oxide. the reaction can be diluted by addition of a second
solvent. The second solvent (also referred to as the work-up solvent) is preferably
miscible with the reaction solvent such that any calcium salt dissolved in the
20 reaction solvent tends to precipitate from the solvent mixture. and any unreacted
organic materials remain in solution. It is appreciated that cooling the original
solvent system or the mixed solvent system containing dialkyvicarboxylic acid
ether monocalcium salt (I} further induces precipitation. The identity of the added
solvent is dictated. in part. by the identity of the reaction solvent. For example, in
25 the case of the alcohols. methy] rerr-butyl ether is a representative work-up (or
second) solvent. Other work-up solvents can include diethyl ether,

tetrahydrofuran. and C3-C |2 mixed alkanes. However. any work-up solvent can

be used. provided 1t is one in which the dialkvicarboxyvlic acid ether monocalcium
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anbi ent or hivgHeleshrwarkmesolvent and tsahpreatiardrisd of rapemerthd hwcgnyaafﬁre t han

about 25C is T ed ht t.he reaction is

facilifated {%ﬁﬁk% ‘2%5 %é}%ﬁ %@B@@J PIBI‘?P'F %Lﬁé ieayye ngﬁafﬁy t he

reaction ni xtesaemmerathe: greftbttiapiont reafpetdiee 908 Ve%ﬁlthanQﬁe &RMmpdkigiogr  under
ronotes uni formreaction throughout the

pressure. Agitation f{grtéher

reaction m x{TrREFAPEF Eé1°‘aht )alg’é’lﬁfﬁgecaé‘d?mh@rﬁlﬁaﬁeﬁ%meﬁfﬂaﬁm

di al kyl car boxyldce I t m)l ar ratio
of cal ci um oxi dec ?oﬁgfégl?tg% L})ﬁ/é ggrlggi%hlt@ﬁém %I?I%I%RL%H’[“& & et ween

appr oxi nmat el betwe%abamt 6ﬁﬁiblamd<abmm eO@PCl Tho pfmiuaf isegbirralalintdsy offdienial | owi ng
suffl ent ti bet ween t he di al'kyl carboxylic

g{i&? reacti on to occur

aci d her (1"“§irE qut E’ta‘mfﬁ lM?redaEfr‘fa@bhaﬂseoﬂaltds bﬁraé@nmder vaqurmed and
recover ed. - TyiireARciaEiansEACH ol GoRket e 1n refluxing sol vent, in
from about 4 to about 96 hours. A conpound © 10 the present i nvent i on
resul ts having t h8ufpoisingiyi. igvdsalisvovered tHaHhedmg-thd Gillatfze t8e amorphous
-(CH)) 4-0-- fog'rn f)d4 a-}L\lcarbouchc ac;%l_c'éther n%_rllo%alcmm salt (II) in the presence of

water not only removed volatile solvents. but also caused the dialkvlcarboxylic

—
h

acid ether monocalcium salt (IT) to become highly crvstalline.

Humidification of the calcium salt (II) in a vacuum tray drver facilitated
the further removal of all volatile solvents to vield a crystalline form of
dialkylcarboxylic acid ether calcium salt (I1). The humidification can occur before
or after complete drying of the dialkylcarboxvlic acid ether monocalcium salt (I1).
20 Preferably. the solid monocalcium salt (11) is exposed to a humidification process
prior to complete drving in order to facilitate removal of the volatile solvents to
below the desired limit (e.g.. below about 5%) and to promote crystallinity,

Thus. following partial drving of the salt in a heated vacuum chamber.

water and water vapor is introduced to the partially dried dialkvlcarboxylic acid

1o
thy

ether monocalcium salt (II). Both drving operations are preferably done with
agitation. After the humidification. vacuum is reapplied until the salt (1I) attains a
stable weight. The dialkylcarboxvlic acid ether monocalcium salt (I1) obtained
following a humidification process is highlv crystalline and has a bulk density
following tapping of between about 0.3 g/mL and about 0.52 g/mL, with an

30 average of about 0.4 g/mL. In contrast, the amorphous form of CI-1027 calcium
salt (II) has a bulk density of about 0.2 g/mL 1o about 0.4 g/mL. with an average
of about 0.3 gm/mL.



_ XR1OH C1-1027 wherein R 1 is Hor lower alkyl inclusive of nethyl. ethyl,

| -propyl, 2-propyl, I-butyl. and x is a nunber fromO t In a
preferred enbodinent. RI is H (i.e.- hydrates)- Typicall iﬁﬁ@%iﬁﬂ&t of
_water pre¥&MSPHEpreferred salt fornms 1 ranges from about BeTfAEniabezat 6%
(e.g.. x =0.0;-0.06). Optionally. follow ng the reaction between the

di al kyl carboxylic acid ether (1) and the.calciumoxide. the reaction can

be diluted by addition of a second solvent. The second sol vent (also
referred to as thelnwpkicsredssibedimentthe pveferaproyidesrivexdistiectwi t h t he

reaction solv, : ) ci al t di,ssol in e reaction
sol vent tendsﬁdt]%mgl;bgl?:’l l%?‘?a%)f gwffpgﬁtpﬁgalnﬁmgﬁf‘dzﬁﬂo\é?gznﬁﬂ@ 2p‘unr eact ed
or gani ¢ mat er Hedimgrassgpension of UrixlBAe Fodn | 9f BRI cAlA st waet iohg the
original solvent systemor the m xed sol vent system cont ai ning

di al kyl car box3PCRESHE 1@ 08¢ Hew extended acmedsmf simet of about Hue ebmit 4Bhducses
precipifdatio The identi f.dhe.added . solvent.is dictated. _jn part- by
the i de§nti tyrb&p vﬁseﬁ ?Oetg%tslééér?gsc@lsgazlﬁ?e. g%rdcé%&ﬁﬁpeqr}ftﬁﬁ?%%t%ﬁﬁgcgb% of the

al cohol s. netGrybtallzk iFobtypro@idiein bépRpare REANRL M dedRedVikestRing e SecoONd)
sol vent. O hey, por k-up solvents can_include diethyl ether, _
t et r ahvdr of urd#=Yisagorylin. aeiq ether (Lowith Falsiveshy duewide & watgnyT heee forms 2ol vent

monocal ci am Lo REBY 003D AP LEb b e e oS S e (e
subst anti al | yatierzslasiehslencaadn Widwees camd he readily renoved by drying using

nor mal, ~condi ti ons Uggl.r}:i sol.ati ng the Cl-1027 calciumsalt. for instance by
i

fil terliong or cent T g RIS ITeATS BTafersst crppdiments decayse they jare |

optional I'y \A@Séh@dablWébcéﬁaﬁ&%ﬂf&ﬁfﬁir}%&éé{%{aﬁcSﬂggi:ﬁlzﬁl@ﬁrt?gfter dried to
S

renove the rrgjorit of the 5 remaining water an vent mxture. Drying is
facilitated B9TReAat] gt arhdrisd ithputexposuse & henidéfiation.cTlgr epteor t han room

Dy g can be R ARG o E I RRE b HandeB BRI, SR padf Bl y. ¢ he
C1-1027 sal t fqlloving shelradiddickGordiproesBandh Winel 890eeisihate ol Waeprabout 50C

and aQout 108% The praoduct is substanti aI_Ia%/ dry of solvents 10 after
about 1P to 39HfgFuIon ( Fabrisr Ry povHer difffaciagsameof sdvaledieaits (H anem t o

shown in the figures and indicate solvate formation within the solid product from
methyl alcohol. ethyl alcohol. 1-propyl alcohol. 2-propyl alcohol. and 1-butanol.
Additional analysis on the post-humidification dried dialkylearboxvlic acid ether
monocalcium salt (11) is indicative of the formation of a salt which is associated
20 with between about 0.1 and about 1 molar equivalent of water per equivalent of
dialkylcarboxylic acid ether calcium salt (I1). as shown in Figures 1 and 15, for
example.
It 1s well-established in the art that unique crvstal and polymorphic forms
of compounds can be characterized by one or more unique 2-theta values in the
as x-ray diffractogram. While the Figures recite several 2-theta values. a single
2-theta value will suffice 1o identify 2 unique structure. Such unique structure
forms also are identified by characteristic resonance peaks in the NMR, for
instance. in the *C NMR spectrum.
The invention compounds of Formula II are useful pharmacological
30 agents. The compounds have been shown to raise HDL and to lower triglvcerides.

LDL. and VLDL (see U.S. Patent No. 5.783.600). They also lower Lp(a)



_further facilitate renoval of the volatile solvents. Surprisingly. it was
di scovered that heating and agitating the anorphous form of
di al kyl carboxylic acid ether nonocal ciumsalt (11) in the presence of
_ wat er notw%m/é“?’%rmved vol atile solvents. but also caused P@EHIB01/00026
di al kvl carboxvlic 15 acid ether nonocalciumsalt (I1) to qegqq”@\pi Y
crystalline. Humdification of the calciygmsalt (Il) in a vacuumttay dryer
facilitated the further renmoval of all volatile solvents to yield a

crystal l'ine f(BkmPgtent doap {yPoaPlband ther carbejusadte tresunasiingulisaleperdeny . The
hum di ficati )%@z,tbcé&g ﬁ@*ﬁé{ﬁg-%ém Rk ﬁf,géa:g‘;séorrpl ete drying of the

di al kyl car boxyli1 ¢ aci nonocalCiunisalt (I1). 20 Preferably. the

sol i d nonocal ci umEal(R27(i$ tyrrémlyeeppsadlvateddoheimicil fuse af ireftingrasada pri or
to conplete gr%i ng .h order tag,fa{;i [ tgte renoval of the volatile solvents
to below th& r st thgicrvspaling forps phihisipyertiongre 9f gaisulss sppArance

crystalsd i ni t Kined bég-wil lthiQ¥h O RBEL A AL AFe 9hd Lo Sfife-dalind Neat ed

vacuum chanber. water and water vapor is introduced to the partially dried
di al kyl car boxadicatiewni A furggr embedinpamh of tii cinuentsal i a@hdthod Bbtrértidgyi ng
operations a f.erabl y .d with agitation. After the humdification.
vacuum i s reg%ﬁﬁ{agglse%tei%dt I%%tscglcf)méjp ing 20pIRISTating 10248 Igifed Orhe

u

di al kyl car boxyhthrenasi effefive amtnosRd cimpBunadlof Fothhladbt gl Aetkcilo! | owi ng a
hum di fication process is highly crystalline and has a bul k density
fol | owi ng tapPPRY &F the dosikreauledin ret or Brewentthel vassular dpese qyMigbeteaidf h an 30

aver a of a : , [ 027

ol ci o sl T AL o epmplu Rt Rihesyy B RIRGRORR o3 B AiER0B4 g .
with an aver aigeit 5000 mipdday. fhofe gmerdlly 2boutNMoZD08 @Ady.55 0dfmidalk | BO / 00026
-9- In a preferred nbodlnip;nt._ the9 I nvention provides two distinct

pol ynor phs. FFHH{?P"E'/C] sagp 57T 01tg P0R saiday. 4 hesectameriopagy \exelapreror m 2.
Heating a su k | ; cal Gi It in water
o about B0 Ta SOR Fas CLARER (ol 1ReIlh br pheckllf alBRRCH ELHI B! ot a5
hours. 5 consperifisalty laveeringdewaofildp(e) st aévating HDL mhotteskrg natdefdr Cr yst al | i ne
Form %5 The tr{%r. stal.line Forgaﬁ Eroduct can be prepared directly, if
desired. by rea iaﬂﬁpf‘?n"g‘m%ﬁ n 9 Tar boxylic acid ether (1) with cal cium

hydroxi de in wat eFurihh@afoliRfidiBs & his invention are pharmaceutical compositions
comprising a compound of Formula IT together with pharmaceutically acceptable
excipients, carriers, or diluents. The compounds are formulated for convenient
oral, parenteral, or rectal administration, with oral delivery being preferred.

20 Typical pharmaceutical carriers and excipients utilized in oral formulations
include lactose, sucrose. starches. such as cornstarch and potato starch; cellulose
derivatives such as methyl and ethy} cellulose: gelatins: 1alc: oils such as
vegetable oils, sesame oil. cotionseed oil; and glvcols such as polvethvlene glycol.

Oral preparations typically are in the form of tablets, capsules, emuisions,

t-J
in

solutions. and the like. Conrrolled release formulations, for example. using a
polymeric matrix or an osmotic pump. or the like. are also utilized. Typical
formulations contain from about 5% to 93% by weight of a compound of
Formula I administered with the excipient or carrier. Flavoring agents such as
cherry flavor or orange flavor are incorporated.

30 For parenteral administration. the compounds are optionally formulated
with diluents such as isotonic saline. 5% aqueous glucose, and the like, for
convenient intramuscular and intravenous delivery. The compounds optionally

also are formulated with waxes and gels in the form of suppositories. Topical



. distinguishabl e fromone another by their respective x-ray powder

diffraction patterns. as evidenced in Figures | and 15. 10 Crystal Forns |

and 2 are preferred enbodi nents because they are observably |ess capable

. of retai Whel/’2h78| ectrostatic charge than salts of For nul RCTIIBO1/BR6 ar e
dried wi thout exposure to humdification. The superior ct y@tﬁU i Ezq of

. di al kyl carboxylic acid ether nonocal cium.salt (Forns 1 ana )4 V i Ng

the hum dification process and a final drying. is indicated by the x-ray 15

di ffracti on doXRDpitanalfyséxampie cragmp e skin patchen s alsa e PEPAEE] vat ed salts

(I'l) are shown .in the figures q;gddsi ndi cate solvate formation within the
sol i d product ?¥BH ©FBPYRANCRF IBHBPY> et hyl al cohol . | -propyl al cohol .
2-propyl al cohol .nangerho niddé ANB! demddthdeithnadvaatagbysf the prestiténvention,

post-hum dification dried dialkylcar boxfyl ic acid ether nocal ci um sal t
(1'1) is inditbaflipsving detied siamplesase 59t farl df is the rdsstogd ittt ed 20 with
bet ween abo 1 an ; . LV, £8u val ent of
di al ky? car bﬁﬁ‘ﬁ“&lg}c‘?ﬁ%%? ﬁ}eer1905gﬁlﬁ%&gg@;{%ﬁ%@%ﬂgﬁ%ﬂﬁe Figures 1 and
15, for exdimiteionldn ths seupklof est prbdens edniion. tAlbcizations traneferamagsie crystal and
pol ynorphic fornps of conpounds can.be.characterized by one or nore unique
2-theta val dB‘é‘u?I‘ﬁgtPﬁ@n‘52g}g>Zr-“'r°£9°r8§e LR bf%ﬁfen%i le the Figures recite
several 2-theta values, a single 2-theta value will suffice to identify a
uni que structure. Such uni que strucﬁm@ﬁ{grlms al so are identified by
characteristic resonance peaks in t “~f'or instance. in the 1'C NWR
spectrum The. .| | 3. &0 . . [ aaflhéxapdar4@e ol ogi cal
30 agents. hgb g%%gxuﬁseﬁ%gu 'egnﬂg%h(?%’@?ﬂ(}%’r‘}la}ilzs’g dEIIIZI)ILlé and to | ower

trigl yteri desonodaiiumasatt hyldbateq Eapstallide Faameht No. 5. 783. 600). They al so

| ower Lp(a) WO 01/55078 PCT/I1BOL/ 00026 -10.1 0 N OV 2003 (U. S. Patent No.

5. 750. 569) . %RS‘ th §3can be used to treatcﬁgnw{sul in dependgr}{ft i abet es
mellitus (U S . \Patent No. 5,756.544). Cl-1027is currently Dbei 9 eval uat ed
for clinical usg T TR ng Phisclite)s Trieates. ThusCaPhe CTrysialline

forms of this @®nvehtion are of particularlinp@tance 5 sin2edB& wil |
facilitate comver c¢df nanufacture and useCB a |ife-saving

72953
R
‘o ([3H3 Ca cHy
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Pilot Scale Example to prepare CI-1027 hydrate Crystal Form 1 via ethanol
solvate.
Charge to 750 L glass-lined still:
15 6-(5-carboxv-3-methvl-hexyvloxy)-2.2-dimethylhexanoic acid: (72953)—354.4 Kg,
179.9 mokl:
Calcium Oxide 98%—10.2 Kga. 178.2 mol:
Ethyl Alcohol. pure anhvdrous—392 Kg. 497 L.
Start agitation (stirring) and heat mixture to reflux (76-80°C). Reflux reaction
20 mixture for 96 hours. Cool to 45°C. Charge to reaction mixture:

Methyl tert-Buty]l Ether (MTBE)—128 Kg. 163 L.



_medication. A further enbodiment of this invention is a nethod of treating
vascul ar di sease and di abetes conprising admnistrating to a mammal in need
of treatnment an effective amount of a conpound of Fornmula Il. An

_"effecti VEOOHRRYTht" is the dose required to treat or preveffT/AMYOYPIScyl ar
di sease or diabetes of 10 the manmal. The conpounds are TYPN@ IQ[][]3

adm ni stered at a dose of about 50 to afpout 5000 nma/day. noreé generally
about 50 to 2000 ng/day. A commonly enployed dosage is from50 to 900

my/ day. TheseCeadmeactiosanaturewsl¥Cap @5°Capl syreppfosimathly it hayat Fiitar sadd

ti f | i ) | | - ificallw ]l i
Pevels of Lp(a) andrognefhseRt Tugston i pioyil P02z el s frariRALD
preventing di abet eg; ifuH e -WRHsORNbRdRd wili:s | nvention are

pharmaceutical conpositions™ conprising a conpound of Formula Il together
wi t h phar maceut i caMTBBecHItlhI30] [exci pients, carriers, or diluents. The

conpounds are_fornul ated for conveni ent ral, parenteral, or rectal
admi ni strati dRSCRATEHPISANS! ake fw@rsﬁn&fﬂ% ol welprggust cakie

pharmaceuti cal car €970 AnEXGRS RS 20ML lablZRE phfd dRkRISehOdAM Ald ons
i nclude | actose, sucrose. starches.” such as cornstarch and potato starch;

cel l ul ose deri vatdppbsvauoim asthestdwth. Somghcketyinpermtura fay$e°Coltkat i ns; t al c:
oils such as vegetable ojls, sesane oil. cot fgnonseed oi |l ; and. gl %(Cﬁ-}%l s such
as pol yet hyl ene gl3gd8tion alegrappisrupaiekt h ks at §iCoand pllapenym:, IHST¢H of
tablets, capsul efs’at%gv(# 3hd R va%?m%qlomj %n.l%ho%@%i Step%cf(étlf&{l &Qxﬂ&ﬁ%‘ | ed .
rel ease formnul ations, Tor exanplé. Usihg a po yma+|c NRtTI X of an osmotic

punp. @y the like.jpare. @los@vathé td ERdumkyiiceal fornulations contain from
about 5% to 95% by wei ght of a compound of Fornula Il admnistered with

t he exci pi entChargeckyr wiae of vaiugrdrimgthagpghtinjestinrhnaggle: cherry flavor or orange
flavor are incorpq.ate For parepteral adm nistration, the conpounds
aSHErC stk -aP R,

are optionally formi ts such as isotonic saline. 5%

aqueous gl ucavger afltvigigizk lake humdify 16 BysedHh EStir thédatsill Bl difiecbdidtem
i ntravenous delivery. The conpounds optionally also are fornulated with
waxes and gel s i nPhéhpwsnRoRPRIYYBGRIN 834 & Pragyst &) 18w 26 hoyrso&golpcT | BO

/ 00026 10 NOV 200 b 4 I, ! i es. can
al so g@ pr epar ed %é’%g%&g?ﬂgc?%ﬁ %%Ir)l@e‘ r%% 1 onajllt%rlrlg{rﬁ%ggp?sggaég fy ﬁ%&ﬁé}

from the drver to give CI-1027 hyvdrate Crystal Form 1 as a white solid.

Mill dry product through a Fitzmill with a #1 A screen (The Fitzmill

Company. Elmhurst. Illinois). Overal! vield: 55.2 Kg (uncorrected for

4.04% water), 90.9%.

20 Analytical Results:

Ci6H2805Ca H20— Infrared (KBr): 1107.3, 1416.2. 1477.9, 1552 cm-

Identification (lH NMR)—(CDCl3): § 7.2, 3.4, 1.5, 1.2.

Identification (HPLC retention time)-— Waters Svmmetry C18 column;
150 x 4.6 mm: 8.46 minutes
25 Assay (HPLC wt/wt %)—99.30%
Ethvl Alcohol Content (wt % VPC)—0.06%
Water Content determined by thermogravemetric analysis (TGA)—3.45%
Calcium Content (by inductively coupled plasma method [ICP]. corrected for
water)— 12.91%
30 Sodium Content—0.08%
XRD—Ci-1027 hvdrate Crystalline Form 1. see Figure 1.



In order to nore fully denonstrate the advantages of the present invention,
" the followi ng detailed exanples are set forth. It is to be understood that
the 5 foll ow ng exanples are for illustration only and should not be
const r ueWOM/S8078] i nitation on the scope of the present m%ﬁ@%ﬂ’““%l

citations to references. including patents are incorp E@\P @[?@ by
reference. EXAMPLE | Preparation of 6-(ps.carboy--5-nmethyl-h oX

-di m et hyl hexanoic acid 10 nonocal cium salt hydrate, Crystal I i ne For m 1
CH (CH))4 -BC NBHR)X3alid stalk) in FpabBROGH, 1 862017 Tt 43.4: 30.1: r'>8(4€EI§)_*) 4310- (CH2)4

UCH. CH 1. EtOH. --~ 2. MIBE XH: + | e Exanple to
prepare Cl -1'51267*%3(!‘1’3&?5@‘@15%?% cqnsidaed ”\PF%’ écf"kfgﬁ%”s@ Q}?ﬁg Charge to 750
L glass-lined still: 15

6- (5-car bovaﬁotrg_taliwbaﬁexyl oxv) - 2. 2-di met hyl hexanoi c aC| d: (72953)-54.4 Kg,

179.9 nol: Cal cium Oxi de 980/0-10.2 Kg. 178.2 noE: EB/ Al cohol . pure
anhydr ous- 392 KR Upor furthegseaia-upgf thatforggoing Glv07 hhy drated- metat Femxdure to

A I T R e L T e I
WO 01/ 55078 monocalcium salt ethanol solvate was formed in refluxing ethyl alcohol as

described above. The removal of the ethyl alcohol from the 1solated CI-1027

hydrate Crystal Form 1 product proved very difficult at larger scale using typical

maximum drying conditions (100°C, full vacuum) and vacuum tray dryers.

10 Different types of agitated dryers were investigated. Although some small-scale
lots were dried to acceptable levels of ethyl alcohol. the results were inconsistent
and the conditions applied were not conducive to further scale-up. See Table A for
drving examples. The various lots (all prepared substantially as described above)
are identified as “CD-number .

15 A preferred process for forming the hydrate is to expose the CI-1027
solvate product to humidity. The added humidity greatly accelerates the removal
rate of the ethyl] alcohol and facilitates production of the hydrate. This method was
initially applied to the vacuum tray drvers with some success. The further
application to agitated pan drvers resulted in a process whereby the ethyl alcohol

20 was easily removed 1n a short ume period. This humidified drving process
produced consistent crystalline product in short cvcele times and therefore
demonstrates feasibility for large-scale manufacturing use.

The initial drying method. without the use of humidity, produced a
CI-1027 hvdrate product with an amorphous physical form as determined by x-ray

25 diffraction (for example. Lots CD-2969C-3111 in Table A). The humidification
process comprises drving the alcohol solvate at an elevated temperature of about
50°C 1o about 150°C in the presence of about 80% to about 95% relativé
humidity. The ethanol solvate from above was dried in a humidified agitated pan
drver to produce a ClI-1027 hydrate Crystal Form 1 product with a crystalline form

30 as determined by x-ray diffraction. Subsequently, it was observed that the
crystalline form exhibited significant advantages over the amorphous form. The

CI-1027 hydrate Crystalline Form 1 (Lots CD-3103-3243 in Table A) has a higher



PCT/1BO /00026 1 0O No V 2003 -12 Cool reaction mxture to 20C to 25C and
" stir approximately | hour. Filter solid product by centrifugation to
provi de Cl-1027 ethanol solvate (Fornula 11. Rl is CH3CH2-). Wash solid
product W@ RUSSMBE- 307 Kg. 391 L. 5 Discharge product cakePEFEBALERREri f uge.

" Charge solvent wet product cake (C-1027 ethanol sol vat
agitated pan dryer. Seal dryer and appljy. vacuum on the i;@t@@nﬁpggba acket
tenperature for 85C. Start agitation_ after approxi matelg 1 hour at 85C and
ful | vacuum bglkidenginothanamomhogs Cld4Ad7 rushownsisuiablg Br Thobuls deBsiiifrs.  Set

j acket tenperature to ge by way
of vacuum bl gﬁl@“ﬁ‘ﬁ?@ #OFH “aét()lb%e%ér)]dztgzqeade\&%@égéﬁqgﬁg?&g‘a gqu}l g}%{ . Water
wi Il vapori zeca@@crhat&ms%lfm{e o). ﬁa\s&x&mwﬁtdo&lsi&ms@mmed bt hdg ! bkl syst em

for 4 hours. Re-app vacuum and dry ﬁroduct for 18 to 24 urs. Cool 15
systemto 25¢enSPNr§EP/léﬁ¥SO\P§§%?ﬁ1WqSﬁC Frpgyisihamthsamergh O‘&réﬂﬁr"bduct from

the dryer tof r?{cqer%ncjtﬁgttgrg%ﬁ 1%?? i g glizlnﬂfﬂé ghéra&? 1c‘§’f&'ftt}%§.@ﬁ' d. Ml

dry product roug streen (The Fitzm Il Conpany.
El mhurst. |1 piodats)t. shaildrbalriotqdi tbtckol vehit ffedgm orphous deﬂéapn‘oohuct Asa0e¥ wat er) .

90.9% 20 Anal ytical Resu 5Ca_H20-J.nfrare KBr 1107 3,
1416. 2. 1477bgconygEed éﬁ?clt o@ch%?%@a{%‘%ﬁf‘(sﬁliﬂﬁ\% BeW o 3.4

1.5. 1.2, 1| dﬁl%id ﬁ%fohogol(zkﬁle@n{eﬁiﬁ%t ﬁﬁsﬁéd’f}’&r‘the M@fﬁotﬁémt ry C18
colum; 150 : m nutes 25 say (HPLC wtiw 9% -99. 30% Et hyl

Al cohol Cont éntsta(llme F/bm‘PCpr@u@G% Wat er Content determ ned by
t her ravemetri c anal ysis (T 3. 459 | cl t ively
couplng pl asma meth fleptt e ?A%’rf%%etsé)goﬂ? %m%ufmgr p%]. ﬁ%lj&g{ﬂ%{
crvstalline product include the following:
1. The humidification process allows for the effective drving of the CI-1027
hvdrate Crvstal Form 1 at a large scale. It produces a consistent.

substantially alcohol solvent free product in a much shorter time period.

—
thh
1

The resultant crvstatline. alcohol solvent free CI-1027 hydrate Crystal
Form 1 product generally exhibits a higher bulk density than amorphous
CI-1027. This bulk densitv has been reasonably consistent upon scale-up,

whereas the amorphous bulk density was observed to drop upon scale-up.

(V3 ]

The resultant crvstalline. alcohol free CI-1027 hydrate Crystal Form 1

20 product is observably less electrostatic than the amorphous product. This
greatly improves the handling characteristics of the bulk product in large-
scale production operations. and in subsequent fill/finish operations for the

pharmaceutical dosage form.



30 Sodi um Content-0.08% XRD-Cl - 1027 hydrate Crystalline Form 1. see Figure

1. WD 01/55078 -13 PCT/1BO /00026 10 NOV 2003 13C NWR (solid state) in ppm

189.6: 186.2: 71.4: 43.4: 30.1: 28.4: 25.2*: 23.1 The * indicates a
_ resonanc®@M¥0tered unique for this Crystal Form 1. Pil otPEH0HO¥I6 5 upon
further scale-up of the foregoing Cl-1027 hydrate Crystal r
process. difficulties were encountered iig-drying the fi naﬂF@ Ws}/ t‘maane
nonocal ci um salt ethanol sol vate was forned in refluxing et hyI al cohol as
descri bed above. The renoval of the et e%l cohol fromthe isolated CM 027
hydrate Crystal Form | produgi %ngl at | arger scal e using
typical nmaxi nrum dryi ng condi trorﬁ’s fﬁe(%; nlftgn\}gééﬁlh}l%m and vacuum tray
dryers. 10 Difdiébent types oDragg Mxiteat dr yer Simer e i n\Sedtang&oesnt Al t hough
some snall-scale lots were dried to acceptable | evels of ethyl alcohol.
the results were inconsistent and the condi tfifis appl i ed were not
conduci ve t o FRLGEEF STalE: Uiy Diberl abl € A [ Ol4g O YITRg, EXHIP! €s. he
various lots Qall prepared substantially as described above) are
identified as "CD nunberl@ 728 A preferred pro@dss to8%BtQH ng the hydrate
is to expose the C- 1027 solvate product to_hunmi mdity
greatly accel erates the @8¢kal  rate of the gt—hyl 83&%%'5&%@3;%3W| tates
production o ’ - Slopmi's 5 e vacuum
tray dryers Wil 2> Pﬁberfurther apﬁllc 10 agltated pan
dryers resulted in a progegscwhereby the ethyhgal colpel E®RPHWas easily
removed in a short time period. This humdified drying process produced
consi stent ciidledheiene product—i@ 88M0rt cycl e2#i nmes.>&mBtQMer ef ore
denonstrat es feasibi I|ty for |arge-scale manuf%cturl /g L@S The initial
drying method. without tBe91§e of hunidity, p|2 ducdd %11: 1027 hydr ate

product with an armrphoug ical formas de erm {8
diffraction (for exanpl e fhps CD- 2969C- 3 1| t7 bT eéO&;f m

hum di ficati BHELESS CONPHL DT Y TgeE e agqono5‘2s}pgme at an €l evat ed
t enper ature of about T

@ 82°C 24 4.1% EtOH
@101°C 24 4.1% EtOH
Nitrogen bleed -~ (@ 102°C 18  2.0%EtOH
started here @101°C 72 0.2% EtOH
@101°C 72 0.1% EtOH: 1.5% Hp0O
CD-3055 Vac. Tray Drver (@: 60°C 24 7.7% E1OH
Milled: moved — (@ 82°C 24 3.5% EtOH
into a rotary — @ 104°C 24 4.7% EtOH
drver here @ 1053°C 24 3.4% EtOH
@ 104°C 24 2.9% EtOH
@ 101°C 24 2.5% EtOH
@ 104°C 24 2.0% EtOH
@ 101°C 24 2.0% EtOH
Moved to trays — @ 103°C 24 0.3% EtOH

@ 103°C 24 0.1% EtOH: 1.92% H>0




50C to about 150C in the presence of about 80%to about 95% rel ative

" hum dity. The ethanol solvate from above was dried in a humdified agitated
pan dryer to produce a Cl-1021 7 hydrate Crystal Form 1 product with a
~crystal | iY@ W88 30 as determined by x-ray diffraction. SUNYSEERLAWZG. |t
was observed that the crystalline form exhibited signifi qatulw(agp[fg;es
over the anorphous form The Cl-1027 hyldrate Crystalline 'For (Tots

CD- 3103-3243 in Table A) has a higher WD 01/55078 PCT/|1B01/00026 _14- 1 0 N
O V 2003 bul k density than anor phouke®®81e89% dls shown in Table B. The bulk
density of the anorphous for TRRSEF dnty/P&flecreasing with

i ncreasing production scale. The crystalline form however. was

consi stent |y JpitdBuced wit h hDghnpbMdhodiensi t fimand i s Salvsot Gbstenvabl y | ess
el ectrostatic than the anorphous form a n¥N ,characteristic that greatly

i nproves the handling characteristics of the (E{??k product. It should be
noted that sENEREsTTee TR0 Eved G 8IR¢ Pr 04K 8690, gy Dbe converted
directly to A-1027 hydrate CrystallT

ne Form 1 by exposure to
hum di fi cati dvlilleBdlewent cont entg 68°hot requiréd f ob.8fWeEdFhversion to the

Crystalline Form 1 ]groduct. 10 In summary. the) advant%ﬁ%% f the
humi di fi cati g¥dsfcckess and res@Pat  crystal Bfne $ré ncl ude t he

follow ng: 1. The . di £ ion process allo fo ective drying of
the Cl-1027 %%%rlg{% y@ gﬁg(‘;:orm 1 at a lar g\gﬁsca gﬁ%ﬁ%&‘%ﬁ oduces a
consistent. pspbstanti al temmiggkg@ohol sol vent free produstEtOH:a .39 M-short er
time period. i The resultant crystalline. al cohol solvent free Cl-1027
hydrate Crysi@b-30Borm 1 pengiedéPag®redral |y exhibits a higher bulk density
t han anor phous CI-1027. This bul k density has been g,eﬁf?ggably consi st ent
upon scal e-up, whereas @®2°%nor phous bul k defdity’/ s erved to drop
upon scal e-up. 3. The re t crystalline. cohglk, f Cl- 1027 hydrate
Crystal Form1 20 produc@yé?éo%gbservabl y |l ess Z ectar’(g)éﬁt%'?ﬁ{c t han t he

anor phous product. This zo{gpH y | nproves theaxhandd iqcEopar acteri stics of
the bul k product in largée- scal e production operations. and in subsequent
fill/finish opevedttooras for the@ pHECmaceuti cal0dosh§® E®FHn WO 01/ 55078
PCT11BO1/ 00026

drver. Added @101°C 18  0.22% EtOH
5 L water @100°C 24 0.01% EtOH; 3.02% HrO
CD-3102 Vac. Tray Dryer @ 84°C 200 6.7% EtOH
| @ 95°C 24 3.9% EtOH
@: 95°C 24 1.77%EtOH
@ 95°C 24 0.6%EiOH
@ 95°C 72 ND EtOH: 2.12% H»0
CD-3111 Vac. Tray Drver i@ 81°C 24 5.4% EtOH
10 trays @ 98°C 24 0.07% EtOH
without covers. @ 97°C 24 0.05% EtOH
Trays placed at milled ND EtOH; 1.94% H»0

top of oven




" Met hod Tine Sol vent Cont ent

-15- Table A Drying Tinme Experinments/Results 10 N OV 2003 . Lot ID Drying

(hrs) CD-2969C Vac. Tray Dryer @72C @80C

CD- 3032 Vac. Tray Dryer tea? 82C MIled here (d: 95C ra? 95C CD 3044 Vac.

~Tray DryeWvo@/sg3& @ 82C @01C Nitrogen bleed ---> r 102 HBIP#E6 her e
@01-c (x101C CD- 3055 Vac. Tray Dryer (a-- 60"C M| ed: ﬁ) & é 82C
into a rotary - '. 104C dryer here @ 405C (), 104C @ﬂ) }!ﬂe a2 §34

(a; 101 C Moved to trays - (a.. 103C_ r: 10 3C 481.12% Et OH 241. 08% Et OH

Table A (cont’d)

Dryving Time Experiments/Results

LotID Drying Method Time Soivent Content
(hrs)
CD-3103* Agitated Pan Drver
@ 80°C 24 54%EtOH
1 Kg water — (@ 80°C 24 0.07% EtOH
added here @. 100°C 24 0.05% EtOH
milled 0.06% EtOH: 5.7% H>O
CD-3130* Agitated Pan Drver
@ 85°C 24 5.9% EtOH
2 Kg water — 1 80°C 24 0.04% EtOH
added here @ 100°C 24 0.06% EtOH
milled 0.08% EtOH: 4.15% HpO
CD-53135% Agitated Pan Dryer
@ 80°C 24 5.76% EtOH
2 Kg water ~ (@ 99°C 22 0.02% EtOH
added here @ 98°C 5.5 0.02% EtOH _
milled ND EtOH: 4.38% HO
CD-3172* Agitated Pan Dryver
(@ 80°C 20 7.0%EtOH
4 Kg water — @ 100-102°C 19 0.2% EtOH
added here (@ 100°C 24 0.2% EtOH
CD-3321A% Agitated Pan Drver
@ 80-85°C 18 6.27% EtOH
6.4 Kg water —a 96-97°C 27  0.23% EtOH
added here @ 97-98°C 19 0.06% EtOH




720.92% Et OH: 2. 84% H-) O 247. 0% Et OH 246. 0% Et OH 245. 5% Et OH 244. 4% Et OH
" 720.9% EtOH 1.24% H, O 245. 2% Et OH 244. 1% Et OH 244. 1% Et OH 182. 0% Et OH
720.2% Et OH 720. 1% Et OH: 1.5% H70 247. 701 % Et OH 245. 5% Et OH 244. 7% Et OH
243, 4% EVPORERTO0/ ' 0 Et OH 242. 5% Et OH 242. 0% Et OH 242. 0% BC12H0246028% Et OH
240.1 % EtOH 1.92% H20 @ 82C WD 01/55078 -16- Table A (cont'd Iir@jiagg Time -
Experinments/Results Lot ID Drying Met ho_qg_CD 3082 Vac. Tr&y{] [N@ r C.
MIled here ( 98C Added 5 L -r (a 97C water in a tray Ca, 97C
Table A (cont’d)

Drying Time Experiments/Results

LotID Drying Method Time Solvent Content
(hrs)
CD-3243* Agitated Pan Dryer
@ 85-87°C 19 7.22% EtOH
6.4 Kg water -— (@ 98-99°C 16 0.09% EtOH
added here @ 99°C 18 0.06% EtOH

The product is amorphous by XRD unless designated with * symbol.

The scale of product from CD-3172 was 35.1 Kg; from CD-3221A was 53.9 Kg;
from CD-3243 was 49.3 Kg.

* Crystalline product by XRD analvsis.

The extra drying time in these examples is because of the 24-hour turmn around

time for the ethyl alcohol analvsis.



here rem |l ed CD 3089 Agitated Pan Dryer is 82C @98C (100C Moved to
“tray -* 100C dryer. Added n 101 C5 L water @00C CD-3 102Vac. Tray Dryer
@) 84C @ 95C (: 95C (a@95C 95C PCT/1B01/00026 10 NOV 2003 Ti nme Sol vent
Content (W@4€)/538485 97% Et OH 24 0.85% Et OH 24 0. 72% Et OH PCRTHD1/800260 Et OH

" 0.11 %EtOH 1.59% H)024 7.1 %EtOH 24 5.5% EtOH 24 5.1 %EtOH 20 1.8%
EtOH 18 0.72% Et OH 24 0.01 % Et OH, 3. 02% H20 20 6. 7% Et D N{3\/32608Et oH

24 1. 77% EtOH 24 0. 6% Et OH

Table B
Bulk Density Resuits
LotID Bulk Density Bulk Density XRD
Loose (g/mL) Tapped (g/mL)
CD-2969C 0.336 0.43% Amorphous
CD-3032 0.23% 0.306 Amorphous
CD-3044 0.249 0.279 Amorphous
CD-3055 0.280 0.315 Amorphous
CD-3082 0.234 0.337 Amorphous
CD-3089 0.292 0.337 Amorphous
CD-3102 0.215 0.270 Amorphous
CD-3111 0.218 0.264 Amorphous
CD-3103 0.543 (0.484 Crystalline
CD-3130 0311 0.496 Crystalline
CD-3135 0.242 0.379 Crystalline
CD-3172 0.281 0.438 Crystalline
CD-3221A 0.372 0.521 Crystalline
CD-3243 0.235 0.300 Crystalline
EXAMPLE 2

Preparation of Crystalline 6-(3-carboxy-5-methvl-hexyloxy)-2,2-

dimethylhexanoic acid monocalcium salt, ethyl alcohol solvate

HO M T oH 1. EtOH
C—C—(CHy);——0——(CH,)y; —C—C,_ + Ca0
2N >4 TR, 2. MTBE
0 CH, CHj
3 72953 3
CH, — _
0 l > Ca CH; o
(T (om0 (CHy), —C— C\\o - xCH4CH,OH + H,0
0

CH, CH,



72 ND EtOH 2.12% HBO CD- 3111 Vac. Tray Dryer ia. 81 C24 10 trays (a).

" 98C24 wi thout covers. rq 97C24 Trays placed at mlled top of oven 5. 4%
EtOH 0.07% EtOH 0.05% EtOH ND Et OH;, 1.94% H20 WD 01155078 PCT/. B01/ 00026
17- 10 NVYW2B0B Table A (cont'd) Drying Tine Experinent sSPCEERMO260t | D

" Drying Method Tine Solvent Content (hrs) CD- 3103 * Agitgtqg\éﬁvmi;:fr @
80C | Ks water -+ tiU 80C added here Qy;3.100C mlled CD AdH ed Pan

Drver tea'. 85C 2 K2 water --' ~a~ 80C added here Ca. 100C mll ed
CD- 3135* Agi SamddrdPhabaratery eti8@IC 2 Kg water --. {a: 99C added here @ 98C
milled

Charge to 500 mL. 3-neck, round bottom flask with heating mantle. reflux
condenser. and overhead stirring;:
6-(5-carboxy-5-methvl-hexyloxy)-2.2-dimethylhexanoic acid: (72953)—235.0 g.
3 0.0826%7 mol;
Calcium Oxide 98% —1.0 equivalent. 0.08267 mol. 4.73 g {corrected for purity):
Ethyl Alcohol—187.5 g. 257 mL.
Start moderate agitation (stirring) and heat mixture to reflux (76-80°C). Reflux
reaction mixture for 4 to 24 hours. Cool to about 45°C.
10 Charge to reaction mixture:
MTBE—60.0 g. 79.2 mlL.
Cool reaction mixture to 20°C 1o 25°C and stir approximately 1 hour. Filter off
solid product.
Wash solid product with:
MTBE—40.0 2. 50 mL.

Drv product at 60°C to 100°C and full vacuum to constant weight. Discharge from

—
L

dryver. White solid. Overall yield: 21 g (20 g drv basis) (corrected for water

and ethy] alcohol content). 80% of title compound.

Analvtical Results:
20 Identification (IR)—KBr: 1107.3. 1532 em~!
Identification (!H NMR)—(CDCl3): & 7.2.
HPLC (Area % CI-1027)—99.738%
Ethvl Alcohol Content (wt %6 VPC)—1.95%
Water Content (KF titration)— 1.73%6 (avg. of 3}
25 Calcium Content (ICP. corrected for water)—10.82%
XRD—Crystalline soivate. see Figure 2.
13¢C NMR (solid state) in ppm 189.9: 186.7: 71.6: 58.53%: 43.2: 29.9: 23.5

The * indicates a resonance considered unique for this crystal form.



CD-3172* Agitated Pan Dryer r: 80C 4 Ka water -- :a~ 100-102C added here
r. 100C CD- 3321A* Agitated Pan Dn,er ca 80-85C 6.4 Kg water -:0 96-97C
added here 0 97-98C 245. 4% Et OH 240. 07% Et OH 240. 05% Et OH 0. 06% Et OH: 3. 7%
H ) O 245WOWLBSIIB 240. 04% Et OH 240. 06% Et OH 0. 08% Et OH: 4. BETJRPOPBE5 769
Et OH 220. 02% Et OH 5. 50. 02% Et OH ND Et OH 4. 38% H, O 207. Of/ 1?8 é% Et OH
240. 2% Et OH 186. 27% Et OH 270. 23% Et OH.180. 06% Et OH WO 01 %Em\/ 0

PCT/ 1 BOL/ 00026 -18- Table A (cont'd) Dr {i ng Time Experiments/Results 10
NOV 2003 Lot |DDryi ng Met hodTi nme MPLE 3

Preparation of 6-(5-carboxy-5-methyl-hexyloxy)-2,2-dimethylhexanoic acid

monocalcium salt hydrate, Crystalline Form 1

Standard Laboratory Method (This is a summary of repeated reactions

h

foliowing the same procedure.)

Charge to jacketed 500 mL. 3-neck. round bottom flask with overhead stirrer.
vacuum gauge. water injection nozzle. and external temperature bath: 50 g
of 6-(3-carboxy-3-methyl-hexyloxy)-2.2-dimethylhexanoic acid
monocalcium salt. ethvl alcohol solvate prepared as described in

10 Exampie 2.

Seal reactor and start agitation (60-100 rpm). Pull full house vacuum on the
svstem. Set jacket temperature for 60°C. Stir product at 60°C and full
vacuum for 18 hours. Close valve to vacuum source. Charge by way of
vacuum blank through injection nozzle: Water-—20 g.

Water will vaporize and humidify the reaction system. Stir the sealed, humidified

—
Lh

system for 4 hours. Reapply vacuum and dry product for 20.5 hours. Cool
svstem to below 30°C and purge off vacuum with nitrogen. Discharge dry
product from the reactor. Product is a white chunky solid. Overall yield:

24.89 g of title product.

20 Anaivtical Results:
HPLC (Area % CI-1027)—99.725%
Ethy! Alcohol Content (wt % VPC)—0.0%
Water Content (KF utration)—3.23%

XRD analysis established the product to be C1-1027 Crystalline Form 1. see

12
Lh

Figure 3.

EXAMPLE 4
Preparation of Crystaliine 6-(5-carboxy-5-methyi-hexyloxy)-2,2-

dimethylhexanoic acid monocalcium salt, methyl alcohol solvate




Sol vent Content (hrs) CD 3243 *Agitated Pan Dryer 0., 85-87C197.22% Et OH

" 6.4 Kg water- (Z. 98-99C160. 09% Et OH added herer"a? 99C180. 06% Et OH The

product is anorphous by XRD unl ess designhated with * synbol. The scal e of

product W@#TSE¥83 172 was 35.1 Kg; from CD- 3221 A was 63. POEFB01/400HYm

" CD-3243 was 49.3 KS. Crystalline product by XRD anal ysis. mﬁ@méﬁ gryi ng
time in these exanples is because of thex®4-hour turn aroL @ r the

et hyl al cohol analysis. WO 01/55078 PCT/ 1B41/ 00026 -19- 10 N OV 2003 Table

B Bul k Densit y@esul €85Lot | DBul k Density BuHk D8Hsity XRD Lqo '

(g/ mL) Tapped (g/¥l) ¢D"2969C0. 3360. 439AnDr phous/CD 30320. 239 I%%g,&lrmr phous

CD- 30440. 2490. 2Woﬁﬁﬁéﬁﬁgm(§MmC7:n%§phoas CaO 7

CD- 30820. 2340. 7Am)rlggous CD- 30890. 2920. 33! 7Amor(hous 2.MTBE

CD- 31020. 2150. 270Amof-phous Cchl,é%O 2180. 2 r phous

CD- 31030. 3430. 484Crystal l i ne “31300. 3110. 496Cr vst al | i ne

CD- 31350-2420. 379Crystal li ne

CH

o [ ca s
TG (Ol =0 (CHy), —¢ 706 xCH5OH + H,0
0 CH, CH, °

Methyl Alcohol Solvate

Standard Laboratory Method

Charge to 500 mL. 3-neck. round bottom flask with heating mantle, reflux

condenser. and overhead stirring:

6-(5-carboxy-3-methyl-hexyloxy)-2.2-dimethylhexanoic acid: CI-1027 Step 1
(72953)—25.0 g. 0.08267 mol:

Calcium Oxide 98% — 1.0 equivalent, 0.08267 mol, 4.73 g (corrected for puriry).

Methyl Alcohol—187.5 g. 237 mol.

th

Start moderate agitation (50-60 rpm stirring) and heat mixture to reflux (64-66°C).
10 Reflux reaction mixture for 21 hours. Cool to 45°C. Charge to reaction
mixture:
MTBE—60.0 g. 79.2 mL.
Cool reaction mixture to 20°C to 25°C and stir approximately 1 hour. Filter off
solid product. Wash solid product with:
15 MTBE—40.0 g. 50 mL.
Product is white solid with gray chunks—350.87 ¢
Dry product at 60°C with full vacuum for 3 hours to weight (21.75 g). Dry at
80°C for 16 hours 10 weight of 16.34 g. Dry at 100°C for 4.5 hours to
weight of 10.97 g. Discharge from dryer. Product is a white cr_v-stalline

20 solid.

Analvtical Results:
HPLC (Area % CI-1027)—99.737%

Water Content (KF titration)—3.36% to 4.94% (range of 3 runs)



CD-3 1720. 2810.438Crvstal l i ne CD 3)221A0. 3720. 521Crystal li ne

CD- 32430. 2350. 300Crvstal Il i ne EXAMPLE 2 Preparation of Crystalline

6- (5- car boxv- 5- et hyl - hexyl oxy) - 2, 2- di met hvl hexanoi ¢ aci d nonocal ci urn
salt, ethybonbsoehol solvate H; CH3 QO CGC--(CH2)4 CH CH3PIABOOOYZH 2 )4
---- C- 72953 CH3 O J 1. EEOH CaO 2. MIBE/ _0O CHI %Uﬁ-@ %
(CH))4 0 (CH2}4 - C - XCH3CH2OH + H20 o8 CH, 0317 ¥0

PCTI 1 B01100026 10 NOV 2003 Standard Laboraton-  Met hod Charge to 500 ni.
3- neck, roung@aleiirh @vntdnasiCRucoinednribfor nglempnilll 0% uf 11U30% ¢waerasge) and

overhead stirr] ng 6-(5-car | - hexyl ox 22- di et hyl hexanoi
acid; (7293)% f@o‘@’mé" meggg f‘?(‘gli‘ﬁil‘:r"s r&ﬁ%?ﬁiaé(is'ﬂ%%‘@ 4d .0 equi val ent.
0.08267 mol. 1 - TR (S0 G8%) BOpIr2160%: 1Y D! 71.4: 43.2: 29.6: 23.5

EXAMPLE 5
5 Preparation of 6-(5-carboxy-5-methyl-hexyloxy)-2,2-dimethylhexanoic acid

monocalcinm salt, Crystalline Form 1 from methyl alcohol solvate

Standard Laboratory Method
Charge to jacketed 500 mL, 3-neck. round bottom flask with overhead stirrer.
vacuum gauge. water injection nozzle, and external temperature bath:
10 6-(5-carboxy-3-methvl-hexvloxy)-2.2-dimethythexanoic acid monocalcium salt;
methy| alcohol solvate, prepared in Example 4.
Seal reactor and start agitation (60-100 rpm). Pull full house vacuum on the
system. Set jacket temperarure for 100°C. Close valve to vacuum source.
Chérge by wayv of vacuum blank through injection nozzle: Water-—10 g.
13 Water will vaporize and humidify the system at 100°C. Stir the sealed. humidified
system for 60 minutes. Reapply vacuum and dry product for 2 hours. Cool
system to 25°C. Purge off vacuum with nitrogen. Discharge dry product

from the reactor 1o provide crvstaliine white free flowing powder: 4.22 g.

Analytical Results:
20 HPLC (Area % CI-1027)—99.24%
Ethyl Alcohol Content (w1 % VPC)—0.0%
Water Content (KF titration}-—5.84%
Calcium Content (ICP. corrected for water}—11.52%

XRD —Crystalline Form L. see Figure 5.

23 | EXAMPLE 6
Preparation of Crystailine 6-(3-carboxy-3-methyl-hexyioxy)-2,2-

dimethyvlhexanoic acid monocalcium salt, I-propyl alcohol solvate




Et hyl Al cohol- 187.5 g. 237 nL. Start noderate agitation (stirring) and
heat m xture to reflux (76-80C). Reflux reaction mxture for 4 to 24
hours. Cool to about 45C. 10 Charge to reaction m xture: MIBE--60.0 g.
79.2 nl. v@6I50Eacti on m xture to 20C to 25C and stir apprmeﬂléﬂﬂ}Gl hour .
Filter off solid product. Wash solid product wth: W\%&@O ﬁ[]g 50
nmL. Dry product at 60C to 100C and ful |l jsyacuumto consta]1 2
Discharge from dryer. Wite solid. Overall yield: 21 g (20 g dry basis)
(corrected faor VatH, and et hyl al coholcHontent). 80% of title conpound.
Anal ytical Rl td: "20 Identification (IR CHKBr: 1107. 3.1-Bmey Adpghol

| dentification Qi—G-I—NKZR)ﬁ_{-GEQ#SXCHSﬁ‘— —CHPLC { Ar&® % C—1027)---99. 738%
Et hyl Al cohol ({fontent (W % VPC) - - 1. 959 er Content {KETBEtration)-1.73%
(ave. of 3) 25 Caltlsum Content (ICP. c@Hyected for water)- 10.82%

XRD- Crystal li ne sol vate. geessFigure 2. 13C NWR (solid state) in ppm 189.9:
186.7: 71.6: 58.5*: 432; 29.9: 23.5 The * indicates a resonance considered
uni que for this crystal form_ V\D 01/55078 PCT1l BO1/ 00026 -21- EXAMPLE 3 10
NOV 2003 Prepar at con of Ca CH,

6- (5- car boxy- \rretlhyl hexyl oxy) - 2, 2- di rfef h,y(l)hexanm c acid nonocal cium salt
hydrate, Cryst#g+Tme (Ebgp+Gtat Hebwg boﬁi t or yCNeE€He@H¢Hi s+i sHaOsumary
of repeated rééctilons 5 fol | ow ng thels procedure.) Charge to jacketed
500 mi. 3-nedk. r6HRd bottom flask wi tﬁHgver head stirrer. vacuum gauge.

wat er injection nozzlepARfaR¥hASBRkL €MPerature bath: 50 g

Standard Laboratory Method

Charge 1o 500 mL. 3-neck. round bottom flask with heating mantle. reflux
condenser. and overhead stirring:

6-(5-carboxy-3-methyl-hexyloxy)-2.2-dimethvlhexanoic acid; CI-1027 Step 1
(72953)—25.0 g. 0.08267 mol:

Calcium Oxide 98%— 1.0 equivalent. 0.08267 mol, 4.73 g (corrected for purity);

th

1-Propv] Alechol—187.5 g. 233 mL.
Start moderate agitation (50 rpm) and heat mixture to reflux (95-98°C). Reflux
10 reaction mixture for 12 hours. Cool 1o less than 50°C. Charge to reaction
mixture:
MTBE—60.0 g. 79.2 mlL.
Cool reaction mixture to 20°C 10 25°C and stir approximately 1 hour. Filter off
solid product. Wash solid product with:
MTBE—40.0 g. 50 mL.

Product is clav-like white solid—69.06 g.

—
L

Dry product at 60°C and full vacuum for 16 hours (weight 29.52 g). Dry product

at 80°C for 5.5 hours to 23.35 g. Dry product at 100°C for 2 hours to

18.03 g. Discharge from drver to give white solid.

20 Analytical Resutts:
HPLC (Area % CIi-1027)-—99.064%
1-Propv] Alcoho! Content (TGA)}—35.99%

Water Content (KF titration)—1.72% (avg. of 2 runs)




of 6-(5-carboxy-5-net hyl - hexyl oxy) - 2. 2-di net hyl hexanoi ¢ acid nonocal ci um

- salt. ethyl alcohol solvate prepared as described in 10 Exanple 2. Seal
reactor and start agitation (60-100 rpm. Pull full house vacuum on the
system S&@0¥/H8Ket tenperature for 60C. Stir product at 6CTTABA/PIRG

" vacuum for 18 hours. C ose valve to vacuum source. Charge1bg 3/(?? acuum
bl ank: through injection nozzle: Water--»<20 g. | Water w | J\lﬁ@ ri Q
humidify the reaction system Stir the sealed. hunidified systemfor 4
hours. ReapplGeleiamuiomen (CF: gopeaetiufor wWatar)-20.05/36ur s. Cool systemto bel ow

eactor. " pr ot T LI A4 Plstalitikcp B8 plaeh st s kiewE 2 80 o of 1116
Contont i - @W@s’@%&? ) et Tesnn BN 0 P B AT 2506 X analyai s

established the product to be Cl-1027 Crystal line Form 1. see Figure 3.

EXAMPLE 4 Preparation of Crystalli n%mlt%ﬁf boxy- 5- net hyl - hexyl oxy) - 2, 2-
di met hyl hexanoi ¢ aci d nonocal ci um sa yl al cohol solvate WD 01/55078

PCTf t BG1/ 000%eﬂﬂaﬁ@(o?@ﬁ(&cwﬁb%&éth&h&vldﬁmu ﬂrj:etin [hef il 4ci@ (CH2) 4
--- ; - ~+ Cd0O 02, MBE CH3 72953 CH 3 3 m CH3 /0 (cl12)4---C--
j--C {CH) 4 mynocaiciusoali, Grveradieg Formd. fram IIVBE"HV'Il a)ﬂ“@&hﬁﬂivgﬁl vate Standard
Laborat ory Met hod

Standard Laboratory Method

Charge to jacketed 500 mL. 3-neck. round bottom flask with overhead stirrer.
vacuum gauge. water injection nozzle. and external temperarure bath:

10 6-(3-carboxv-3-methvl-hexvloxy)-2.2-dimethvlhexanoic acid monocalcium salt;
1-propyl alcohol solvate. prepared in Example 6. -

Seal reactor and start agitation (60-100 rpm). Pull full vacuum (best available) on
the svstem. Set jacket temperature for 100°C. Close valve to vacuum
source. Charge by way of vacuum blank through injection nozzle:

15 Water— 10 g.

Water will vaporize and humidify the svstem. Stir the sealed. humidified system
for 30 minutes. Reapply vacuum and drv product for 2 hours. Cool system
to below 25°C. Purge off vacuum with nitrogen. Discharge product from

the reactor to provide white course powder—10.33 g.

20 Analvtical Results:
HPLC (Area % CI-1027)—99.519%
1-Propy| Alcohol Content (TGA)—0.0%
Water Content (KF titration)—3.98% (avg. of 2)
Calcium Content (ICP. corrected for water)— 10.20%
25 XRD—CIJ-1027 Crystalline Form 1. see Figure 7.

EXAMPLE 8
Preparation of Crystalline 6-(5-carboxy-5-methyl-hexyloxy)-2,2-

dimethylhexanoic acid monocalcium salt, 2-propy] alcohol solvate



Charge to 500 nmL. 3-neck. round bottomflask with heating mantle, reflux

" condenser. and overhead stirring: 5

6- (5- car boxy- 5- met hyl - hexyl oxy) - 2. 2- di net hyl hexanoi ¢ acid; Cl-1027 Step 1
(72953) - ¥ /359780, 08267 nol : Cal ci um Oxi de 98% 1.0 equi vACIABIV@IBG267
" nol. 4.73 g (corrected for purity). Methyl Al cohol- 187.5.9 7 :

Start noderate agitation (50-60 rpm stizg-.i ng) and heat mfﬂu@ozﬂ@él ux
(64-66C). 10 Reflux reaction mxture for 21 hours. Cool to 45C. Charge to
reaction mxtureCHMIBE-60.0 g. 79.2 riH; Cppl reaction mixture to 20C to
25C and stir approxi mately 1 ho Filter/otf solid phodue®! MR8 solid
product with: 45 ﬁ:ﬁﬁm’&_ég%. Sluct is W#tte SOTTd Wth gray
chunks-50.87 @ Dry product at 60C with! fuld vacuum for=MBhours to wei ght
(21.75 g). Dry at®fBoc f%g,les hours td&Reeight of 16.34 g. Dry at 100C for
4.5 hours to weight of "7 g. Discharge fromdryer. Product is a white
crystalline 20 solid. Analytical Results: HPLC (Area % C -1027)-99. 737%
Water Content (KFgjtration-)— 3.36%tpy4.94% (Cnge of 3 runs) WO 01155078
PCT/ 1 B01/ 000 1umov2003 -f%- Cal ci um Coat ght (hdb. corrected for water)
-11.00% t o 11. 22%(water) r_a:tge.)(cHgRE)—_Ct- 27 ngetdnyh al§ohqlocr ystalline
sol vate. see Ffj/gurje 4. 13C NWR (solrd $tal\\e in| ppm 189.6* 186.2: 71.4:
43.2; 29.6: 3.5 EXAMPLE 5 6 Preparatign.o CH
6-(5-carboxy-5-neth§|;pr'L0ﬁ¥%g§,2-dinefhylhexaﬁbic acid nonocal ci um
salt, Crystalline FormfoRto AYE*eal cohol sol vate Standard Laboratory
Met hod Charge to jacketed 500 rnL. 3-neck. round bottom flask with overhead

stirrer. Standard Laboratory Method
Charge to 300 mL. 3-neck. round bottom flask with heating mantle. reflux
condenser. and overhead stirring:
5 6-(5-carboxy-5-methvl-hexvloxv)-2.2-dimethvihexanoic acid: (72953)—25.0 g,
(.08267 mol
Calcium Oxide 98% — 1.0 equivalent. 0.08267 mol. 4.73 g (corrected for purity)
2-Propyl Alcohol—187.5 2. 239 mL
Start moderate agitation (50 rpm) and heat mixture to reflux (80-83°C). Reflux
10 reaction mixture for 24 hours. Cool to 40°C. Charge to reaction mixture:
MTBE—60.0 g. 79.2 mL.
Cool reaction mixture to 20°C 10 25°C and stir approximatelv 1 hour. Filter off
solid product. Wash solid product with:
MTBE—40.0 g. 50 mL.
15 Product is white solid — 50.90 g.

Dry product at 60°C and full vacuum for 3 hours to weight of 28.59 ¢. Drv at
80°C for 16 hours 1o 23.27 g. Dry at 100°C for 4 hours to 17.51 g.

Discharge from drver to provide crystalline white solid.

Analytical Results:

20 HPLC (Area % CI-1027)—99.315%
2-Propyl Alcohol Content (TGA)—6.12%
Water Content (KF titration)— 1.96% (avg. of 3)

Calcium Content (ICP. corrected for water)— 10.27%



vacuum gauge. water injection nozzle. and external tenperature bath: 10

© 6-(5-carboxv-5-net hyl - hexyl oxy) - 2. 2- di met hvl hexanoi ¢ aci d nonocal ci um sal t;

met hyl al cohol solvate, prepared in Exanple 4. Seal reactor and start
agitati oW@&ESS8T rpm). Pull full house vacuum on the sydtEifiBOBR02¢ acket

" tenperature for 100C. O ose valve to vacuum source. Chas\gsﬁ@\p@ﬂ[]@f
vacuum bl ank through injection nozzle: Yater-- 10 g. 15 w 'l vapori ze
and humdify the systemat 100C. Stir the sealed. humdified systemfor 60
mi nut es. ReaRD—vEbL0T ipeonyi glcph gmvstaliing sopvarp sest gt  system to 25C,
Purge of f vag it h,.nitr n 3G . . 1. g~fokom b eactor to
provi de cryst m&\ﬁ#ﬁtia‘%gggp?ﬁo%%ﬁ35?&2“&;?‘:%@%%g .6J}§né?3y"f{%é " Results:
20 HPLC (Ared(.102%8: 192%) 9924% Et hyl Al cohol Content ("-t % VPC)-.0.0%
Water Content (K. F titration)--3.84% %’aﬂ ciu ntent (ICP. corrected for
wat er) - - 11. 52b6 * adicates 3 fespranse Cpgvidared unigue $§>f§{- 25 EXAMPLE 6
Preparation of Crystalline 6-(S-carboxy-5-nethyl- hexyl oxy)-2, 2-

di met hyi hexanoi ¢ aci d nonocal ci um salt, | -L%lr_?opyl al cohol solvate WO

01/ 55078 PCT/ | BO 100026 -24 10 N O Vb8 , CH HO 3 OH 1. 1-Propyl

Al cohol ~C & 4o -2 0- - 4z )a by _di . i CHI
7293 CH Ca, géﬁm'é‘ "Fg)(’fg’gk E/;;' ?'G'é%"&:]fe)%&yg-z’(zcﬁ“% E%lg?g:ﬁ%icd%ﬂ CH. , CH, OH
+ H20 0 CH, mGhpcdicium salt, Crystalline Form 1 from 2-propyl alcohol solvate

Standard Laboratory Method
Charge 1o jacketed 500 mL 3-neck round bottom flask with overhead stirrer.
10 vacuum gauge. water injection nozzle. and external temperature bath:
6-(5-carboxv-3-methyl-hexyloxy)-2,2-dimethylhexanoic acid monocalcium salt:
2-propvl alcohol solvate, prepared in Example 8.
Seal reactor and start agitation (60-100 rpm). Pull full vacuum on the system. Set
jacket temperature for 100°C. Close valve to vacuum source. Charge by
15 way of vacuum blank through injection nozzle: Water— 10 g.
Water will vaporize and humidify the system. Stir the sealed. humidified system
for 60 minutes. Reapply vacuum and dryv product for 12 hours. Cool
svstem to below 30°C. Purge off vacuum with nitrogen. Discharge product

from the reactor 10 provide a free flowing powder—9.01 g.

20 Analytical Results:
HPLC (Area % CI-1027)—99.611%
2-Propy! Alcoho! Content (TGA)—0.0%
Water Content (KF titration)—4.04% (avg. of 2)
Calcium Content (ICP. corrected for water)— 10.93%

23 XRD~—CI-1027 Crvstalline Form 1. see Figure 9.

EXAMPLE 10
Preparation of Cryvstalline 6-(5-carboxy-3-methyi-hexyloxy)-2,2-

dimethylhexanoic acid monocaicium salt, I-butyl alcohol solvate



| - Propyl Al cohol Solvate Standard Laboratory Method Charge to 500 ni.
3-neck. round bottomflask with heating mantle. reflux condenser. and
overhead stirring: 5 6-(5-carboxv-5-neth-1-hexyl oxv)-2.2-di met hN. Lhexanoi c
acid; Cl - pl (72953)-25.0 g. 0.08267 nol: Calciu J % 1.0

© equi val en%%g{sogggm mol . 4.73 g (corrected for purity); rri’[grﬁcl)g@{“%&é

Al cohol -187.5 g. 233 nlL. Start noderate agitation (50 rp N{ﬁ)\c{egﬂﬂ& xture
to reflux (95-98C). Reflux 10 reaction™fxture for 12 hours. Cool to |ess
t han 50C. Charge tgyreaction mxture: BE-60.0 Q 79.2 nL. Cool reaction
m xture to ZOED}teo ggﬁl and stir approxi tial/cyﬂl hour. Filteguef Alcomp! i d
product. Wash selid_p ct_w it heplp M 0.0 g, m_Product s
clan-1ike whitgs/so idg%g:’g% g_ug)ry%%r odch\%lt 60C <ga(nbd fylr¥gacuum for 16
hours (wei ght 29. g). Dry product ato80C for 3.5 houfs to 23.53 g. Dry
product at 100C for 2 hours»é@ 18.03 g. Discharge fromdryer to give white
solid. 20 Analytical Results: HPLC (Area % Cl-1027)--99.064% | - Propyl

Al cohol Content (TGA)- 5.99% Water Content (1 F titration)- 1.72% (avg. of
21 runs) WO O 550%9)3PCT/IB§1‘7 00026 Cal EHamccont ent (ICP. corrected for

wat er) - 10. 73%]%\&__ o 03 _XRD- 027.Cystal Ling 1-propyk al co

sol vate. see Fjégurl\t GYC%%SC @QN[R}((@?@#‘* d Ct acze) 'i}‘tr{hﬁgﬁigggé-)}ggél‘ll%l 05]%? 6:
43.2: 29.6: 2®'8 MPLE 7 5 Preparatiofn,of O

6- (5- car boxv- 5- net hyP - hexvl oxv) - 2, 2- di méthyl hexanoic acid nonocal ci um
salt, Crystalline FormiiBftrlokedhopBapatt al cohol sol vate Standard Laboratory

Met hod

Standard Laboratory Method
Charge to 500 mL. 3-neck. round bottom flask with heating mantle. reflux
condenser. and overhead stirring:
5 6-(5-carboxy-5-methyi-hexvloxy)-2.2-dimethvlhexanoic acid: {(72953)—25.0 g,
0.08267 mol:
Calcium Oxide 98% — 1.0 equivalent. 0.08267 mol. 4.73 g (corrected for purity);
1-Butyl Alcohol—187.5 g. 231.5 mL.
Start moderate agitation and heat mixture to reflux (117-120°C). Reflux reaction
10 mixture for 12 hours. Cool to less than 50°C. Charge 1o reaction mixture:
MTBE—60.0 2. 79.2 mL.
Cool reaction mixture to 20°C to 25°C and stir approximately 1 hour. Filter off
solid product. Wash solid product with: Methy] teri-Butyl Ether—40.0 g,
50 ml.

Product was white course solid—44.16 g.

[ )
h

Dry product at 60°C at full vacuum for 16 hours to weight of 29.04 g. Dry at 80°C
for 3.5 hours to 25.85 g. Dry at 100°C for 2 hours to weight of 18.43 g.

Discharge from dryer to give crvstalline white solid.

Analvtical Results:
20 HPLC (Area % CI-1027) —99.560%
1-Butyl Alcohol Content (TGA)}—9.02%
Water Content (KF titration)— 1.93% (avg. of 2)

Calcium Content (ICP. corrected for water)}—9.65%



Charge to jacketed 500 nL. 3-neck. round bottom flask with overhead

" stirrer, vacuum gauge. water injection nozzle. and external tenperature
bath: 10 6- ( 5- car boxv- 5- et hyl - hexvl oxv) - 2. 2- di net hyl hexanoi ¢ aci d

~ nonocal ci w@Eakézs 1-propyl al cohol solvate. prepared i n Epatib&/dozeSeal
reactor and start agitation (60-100 rpm. Pull full vacuum bbest mabl e)
on the system Set jacket tenperature f é) 100C. d ose val']v Y

source. Charge by way of vacuum bl ank thf'ough injection nozzle: 15 Water-10

g. Water wil kpapori.262 208 sBUfedi-butyt A1€okwy s810ak. sBkiFigdrbgoseal ed. hunidified
system for 30 mnutes. Réapply vacuum and dry product for 2 hours. Cool

system to béPOWNERGsoiRUstge) Bffpry B8UANSEIM: [T1)6: 4B age2N9: I3.8char ge product
from the reactor to provide white course powder-10.33 g. 20 Anal yti cal
Results: HPLC (Area % Cl-1027)-99.19% 1|-Propyl Al cohol Content (TGA )---

0.0% Water Content (KF titration)-3ER8%¥awg: of 2) Calcium Content (ICP.
corrected for wat er)- 10.20% 25 XRD-C -1027 Crégtalllne Form 1. see Fi gure
7. EXAVPLE 8Prengsatian pher(rarhopxrametinddiexslosy; basdimethpdhexangieacifoxy) - 2

0115509 'sshﬁé??ﬂ%ﬁ?cﬁ'%'gﬁ%p GEFIREE Ll A %ﬁ?"%‘s"&" &) 2 propel
Al cohol CC(CH)4--O(CH)4-CCQ CaOo f | 0 2. MTBE OH OB
726551 0\ 1 Sewdard Labowry Wetiiodor.

Charge to jacketed 500 mL. 3-neck. round bottom flask with overhead stirrer.
vacuum gauge. water injection nozzle, and external temperature bath:

6-(5-carboxy-3-methyvl-hexyloxy)-2.2-dimethylhexanoic acid monocaicium salt;

10 1-butvl aicohol solvate. prepared in Example 10.

Seal reactor and start agitation (60-100 rpm). Pull full vacuum (best available) on
the systemn. Set jacket temperature for 100°C. Close valve to vacuum
source. Charge by way of vacuum blank through injection nozzle:
Water— 10 g.

15 Water will vaporize and humidify the system. Stir the sealed. humidified system
for 30 minutes. Reapply vacuum and drv product for 2 hours. Cool system
10 25°C. Purge off vacuum with nitrogen. Discharge dry product from the

reactor to give course granular solid—10.35 g.

Analytical Resuits:

20 HPLC (Area % CI-1027)—99.374%
1-Butyl Alcohol Content (TGA)—0.0%
Water Content (KF titration)—3.96% (avg. of 3 runs)
Calcium Content (ICP. corrected for water}—10.70%
XRD—CI-1027 Crystalline Form 1. see Figure 11.

25 EXAMPLE 12
Preparation of 6-(5-carboxy-3-methyl-hexyloxy)-2,2-dimethylhexanoic acid

monocalcium salt. Crystalline Form 2 formed by water digestion

Standard Laboratory Method

Charge to 200 mL round botiom flask:



Sol vate Standard Laboratory Method Charge to 500 ni. 3-neck. round bottom
flask with heating mantle. reflux condenser. and overhead stirring: 6-(5

- car boxy ¥R fe¥BATA - hexvl oxy)-2_2 -di met hyl hexanoi ¢ acid: (Z2CEBIL92Q g,

"~ 0.08267 nol Cal ci um Oxi de 98% 1.0 equi val ent. 0.08267 rml.l. 4Nm§
(corrected for purity) Propyl Al cohol-%87.5 g, 239 nL St apt Q:g% :
agitation (50 rpm and heat mixture to reflux (80-83C). Reflux 10 reaction
m xture for S43sathoxy-Sapethvl-bexndaxy)Chadiecthribexametci asi mpreqgicdum spiEBE- 60. 0
g. 79.2 nL. Cool i 1 t.0..25C j oximately 1
hour. Filter off @%ﬁrg%%ﬁé%j?g@éagﬁg%gﬁdd‘lsp%)nrgbr&%@gd\?\A}‘H%?tafql\ﬁgE--40.0 g. 50
m.. 15 Product i sEwhinbR Is6l24dt £0.90 a. Dry product at 60C and full vacuum
for 3 hours to weight of 28.59 g. Dry at 80C for 16 hours to 23,27 a. Drr
at 100C for W%Wgof)é 17.51 g. Discharge fromdryer to provide

crystakline yhi ten5Qlhgd RbAG Rlind R W v r{%@h&&ﬁrrﬁ?&r\%' t
C1- 1027) - 99. L ifong Bt o?y@gl biaing R s ‘Z'%chA 6. 190 V@t or Cont ent ( KF
titration)- 1.96%dwgowabtadipn iifaked{hlCpnm)ehhe (duBR bovamritsk edntaiomgnat er ) -
10. 27% WO 01/ 55078 PCT/ |1 BOL| 00026 -27 5 10 2003 XRD- Cl -1027 .2- propyl|
al cohol crystalli the BT agethes g@ﬂﬁ@rsgéﬁ%ag*:mré?e%ra?qrédmﬂmﬁ @*)2 aF ppm
189.4: 187.7; 70. Phe Bichus SRpensifitwds stirfed ihdesRnfdspittichreséarefor 18ays.  14. 3”

and then the mixture was cooled to 20°C to 25°C. The solids were

10 collected by filtration and washed with 50 g of fresh water.
The solid product was dried at 90°C under full vacuum to constant weight to give
C1-1027 Crystal Form 2 hvdrate as a white solid—21.3 g. 20.6 g dry basis

{corrected for water). 84%.

Analytical Results:
HPLC (Area % CI-1027)—100.06%
Ethyl Alcohol Content (wt % VPC)—0.04% -

Water Content (KF titration)—3.47%

bt
th

Calcium Content (ICP. corrected for water)— 10.78%

XRD—CI-1027 hvdrate Crystalline Form 2. see Figure 15.

20 13C NMR (solid state) in ppm 190.9: 189.6: 186.2: 120.4: 72.7*; 44.7*: 44.2;
43.0: 42.3:39.3: 37.9: 31.8: 30.9: 29.6: 27.7: 26.2*; 25.3: 24.0: 22.9: 21.5;
and 20.2.

The * indicates a resonance considered unique for this form.

EXAMPLE 13
23 Preparation of Crystalline 6-(5-carboxy-5-methvl-hexlvoxy)-2,2-
dimethylhexanoic acid monocalcium salt, Crvstaliine Form 2, formed by

reaction with calcium hydroxide in water

R
!



The * indicates a resonance considered unique for this form EXAMPLE 9
" Preparation of -(5-carboxv--5-nethyl-hexvl oxy)-2, 2-di net hyl hexanoi c acid
nonocal ciumsalt, Crystalline Form| from 2-propyl al cohol solvate Standard
_ Labor at o0 88835880 Charge to jacketed 500 nL 3-neck round (ROTBAI4UO2GK W th
overhead stirrer. 10 vacuum gauge. water injection nozal ﬁe @?mr nal
tenperature bath: 6-(5-carboxv-5-nethylsjhexyl oxy) - 2. 2- N oi C
aci d nonocal ciumsalt: 2-propyl alcohol solvate, prepared in Exanple 8.
Seal reactor agd sta(EHSagitati on (60-100 r@H~. &w | full vacuumon the
system Set jacket efperature for 100C. d 05€ val ve to vacufinPsour ce.
Charge by 15 —ofC vailpy, bafk—tHCByyh—ithiegt i on+Ka¢@Hey Water- 10 g.
Water will va i ze Bnd hum dify the s?stenﬂ St the sealed. hum dified
system for 60" ni nut€d; Reappl y%ﬁ/.acuum and {d#y produ Jfor 12 hours. Cool
systemto bel ow 30C. Purge off acuum wi t h ni trogen. ,'cé'c{‘?jar ge product
fromthe reactor to provide a free flow ng powder--é'I %950 Anal yti cal
Resul ts: HPLC (AreaclqCl-1027) -99.611% 2-Propyl AMIbAo{*Ednt ent
(TGA) - 0. 0% Wat@r Content (I M thtTation)-4. %ﬁvg, of 2) Calcium
Content (ICP. cwytrecte water) - 3% ~25~XRD- 11 7. stalline Form
1. see Figure g I\/PLEh%Eﬂ Pre ErLat(fl“gh?@f yg&al I i%@%m—%’d
6- (5- carboxy- B nmet hyiy hexyl oxy) - 2, 2- di met hy bexa(ﬁoi c acid nonocal cium
salt, 1-butyl alcohol °solvate WO 01/55078 PCIT#1BO /00026 -28 1 0 NOV 2003
CH CH HOOH 1. 1-Butyl Alcohol /C | C-(CH,)4-0-(CH ,)4-CC + CaO

Standard Laboratory Method
Charge to 500 mL 3-neck. round bottom flask with heating mantle. reflux

condenser. and overhead stirring:

[ 1]

6-(3-carboxy-5-methyl-hexyloxy}-2.2-dimethvlhexanoic acid; (72953)—23.0 g,
0.08267 mol.

Calcium Hydroxide Powder—1.0 equivalent. 0.08267 mol. 6.13 g (uncorrected
for purity).

Water—175 g, 175 mL.

10 Start agitation and heat mixture 10 80°C. Stir reaction mixture at 80°C for

12 hours. Cool reaction mixture to 0-5°C. Add 40 mL water to maintain

stirrable mixture. Filter off solid product. White solid—49.34 g. Dry

product at 93°C_ full vacuum for 24 hours. Discharge from dryer. Chunky,

white solid. Pulverize before bottling— 14.62 g.

—
th

Analyvtical Results:

HPLC (Area % CI-1027)—99.60%

Water Content (KF titration}—4.93% (ave. of 2)
Calcium Content (ICP. correcied for water})— 10.52%

XRD—CI-1027 Crystaliine Form 2. see Figure 15.

20 As noted in the forgoing examples. the calcium salts of Formula II, in
various solvated forms. are solid and many are highly crystaliine, thus making
them especially useful for commercial manufacture and formulation. This unique

solid nature and crystallinity of the calcium salis is surprising. given that other



. 01\O0'_. MIBE CH3 CH3 72953 \ CH -.,) Cai CH /O~ --C-(CH,)
"* -0--(CH.,)4- j -- \ . xXCH CHICHICH.,OH O CH3 CH3 0 1-Bury] Alcohol Solvate
H., O Standard Laboratory Method Charge to 500 nL. 3-neck. round bottom
flask w tWOW®a30"Hg mantl e. reflux condenser. and over headPGUIBROLO#MGS 5

" 6-(5-carboxy-5-net hyl - hexyl oxy) - 2. 2- di net hvl hexanoi ¢ aci g: (@9{?32{] -25.0
g, 0.08267 nol: Calcium Oxide 98% 1.0_pquivalent. 0.08 69 [ Gﬂ% g

(corrected for purity); 1-Butyl Alcohol- 187.5 g. 231.5 nL. Start noderate
agi tati on andcdmemon salkfame heve undefitablg phveicabd@yacteRsfitausuch@abenen 10

m xture for 12 hours. - | to |l t han 50C. Char tor t ) re:
VTBES 60. 0 g Harotpie 20y nyRmd BAe. Ak e gorop st igoh e Wy Tunthe
appr oxi mat el yard uhfdteprablel fhelrgfstale stnuthciirad gl forMisdtionadpetatiphodiiet Wi t h:
Met hyl tent-Butyl Etﬁer-40.0 g, 50 nL, 15 Product was white course

sol i d- 44. 16 gfollpwingeseapls fughersdustetesithe pdvaatgane Be PISCHFdIEuE §2lkki ght  of
29.04 g, Dry at C..foar hours to 23.83 g. Dry at 100C for 2 hours to
wei ght gDof 18.%(?3% OIB%rssgtg?rgqes' fromdryer to give crystalline white solid.

Anal ytical Results: 20 HPLC (Area % O -1027) -99.560% 1-Butyl Al cohol

Content (TGA)-9.02% Water Content (@FM%@M-L 93% (avg. of 2) Calcium
Content (ICP. corrected for water)-9. 0 1/ 55078 PCTRE01100026

Comparison of monoalkali earth salts to other salts
Following the general procedure of Example 1, 72953 was reacted with
sodium hyvdroxide, potassium hydroxide. and acetyicholine in stoichiometric ratios
10 of 1:1 per dialkanoic acid molecule, and 2:1 per dialkanoic acid molecule. The
properties of the solids thus prepared. following complete drying. were compared

to the calcium salt (C1-1027) from Example 1. The results are presented In

Table 1.
TABLE 1
Salt Form and Hygroscopic Status
Salt Prepared Physical Form  Physical Properties of Solidi
di-sodium Solid Verv Hvgroscopic
di-potassium Solid Verv Hygroscopic
mono-choline Oil -
di-choline Oil -
mono-sodium Solid Hygroscopic
mMOono-potassium Solid Verv Hygroscopic
mono-calcium Solid and/or None to Shight Hygroscopic
Crvstalline
EXAMPLE 15
13 The effects of C1-1027 of Formula II, Crystalline Form 1, on Lp(a) and‘other

lipoprotein parameters in two models of elevated Lp(a) were determined by
the following in vivo assays
Cynomolgus macaque monkeys and Lp(a) transgenic mice are dosed with

CI-1027 at 3. 10. 30. 100. or 300 mg/kg for 2 weeks by oral gavage. Lp(a)



-29- XRD-Cl-1027 Crystalline I-butyl alcohol solvate. see Figure 10. 13C
" NWR (solid state) in ppm 189.9; 186.0: 71.6: 43.2; 29.9. 23.8 1 0 NOV 2003
EXAMPLE 11 Preparation of 6-(5-carboxv-

_ 5-net hyl Wef$s8%8) - 2, 2- di net h-*1 hexanoic acid 5 nonocal ciﬂmm/@ﬂﬂlﬁ
Cnstalline FormI from 1-butyl al cohol solvate St andard1Lﬂb@W t hod
Charge to jacketed 500 ni. 3- neck roungsbottom flask w't hea
stirrer. vacuum gauge. water bect i on nozzle, and external tenperat ure

bath: 6- (5- towdsingus Qoseectenyrpdenbec | Sy P4 2-68- atidmSF¥hvontean d0c3%d P8 and
| at le 10. Seal
ronocal ot U 36h bandda R e BhASAR), R gl GRS B ARR, © 10, Sent

on the syst ehaless€bl iaekstd. 1eRarasgenc Mouseldlty. f&has mivabee dlocaaduum
source. Charge by way of .vacuum bl ank_t hrough injection nozzl e; ter-10

Q 15 Water Wef ‘955&‘@? withgqnivale Bp@y lqvals- anddased bspral exyage satl @Her

hum di i ed s (ﬁe;a(g a .d § f or
hour s. fDCooI g%‘?g}%&g 393% ullj&rggczI E)ff vggz%u}?q %Wﬁﬂgﬁog&ghp%@%@%m ge dry

product fronsdnyged mealdycji week sgprice tcmamengnamdkannsmhmwnmﬂﬂlegstamdél yti cal
Results: 20 HPLC (Area CI 1027 374% But Al cohol

(TCR) - 0. 056 VIl STOdEoFETE Pk S orrash Tp (LB Ry e STP ARG P eobal ci um
Content (| CPc1qor7 8sifsédla ifde deBbRichr dé&ea@@%pl&ﬂ@a Cheal 023, —@lywakuhd ne Form 1.
see Figure 11. 25 EXAMPLE 12 aration of 6-(5-carboxv-S-nethy

Doy oo} 2 E 1 et HOAh GRS 100 rae kSHamoGee dr i, SR AR Eor m 2

e bl LRG0 AP G s DR k0.

cholesterol. with a maxirnum decrease of 32% at the 100 mg/day dose. Lipoprotein
profiles determined by HPLC demonstrated that the decrease in cholesterol is due
primarily 1o significant decreases in LDL cholesterol. HDL cholesterol remained

unchanged. The ratio of HDL cholesterol to VLDL + LDL cholesterol improved

—
th

with treatment from a control value of 0.39 10 0.65. Plasma apoB was also
decreased by up to 30%. Changes are similar following the second week of

treatment.

EXAMPLE 16
The effects of CI-1027 Crystal Form 1 on insulin sensitivity
20 CI-1027 is evaluated in a standard assav utilizing 3T3-L1 adipocytes.
which are particularly responsive to insulin. ie. sugar uptake can be acutely
activated 13- to 20-fold by insulin. The methodology utilized for the assay is
described more fullv by Frost. et al.. J Biol. Chem.. 1985:260:2646-2652.
Specifically. 3T3-LI fibroblast cells were obtained from American Type Culture
25 Collection (ATCC. Rockville. MD). Cells were grown to confluence and
differentiated into adipocvtes. On Dayv 0. confluent cells were treated with
167 mm insulin. 0.23 uM dexamethasone. and 0.5 mM methyl |
isobutylmethylxanthine in 10% fetal bovine serum (FBS) containing Dulbecco’s
Modified Eagle’s Medium (DMEM). Two davs later. the media was changed to
30 DMEM containing 167 nm insulin and 10% FBS. The media was then switched to
10% DMEM and changed every other day until harvest. CI-1027 solubilized in

dimethyl sulfoxide. was included in the media on Day 0. and replenished with




-30 1 U NOV 2003 6-(5-carboxy-5-net hyl - hexvl oxv) - 2. 2-di met hvl hexanoi ¢ aci d

“ nmonocal ciumsalt: C-1027 Crystalline Form 1 prepared using nethod of

Pilot Plant Exanple 1-24.4 g Water----100 g 5 The round bottom fl ask

cont ai ni WP S0l urry was attached to a rotary evapor at or PEGIMBIRIBROW

“rotation initiated (120 rpn). The round bottom fl ask cont igi@@vgg@glurry :

was then imersed in a water bath set foy a tenperature of' 80C.

aqueous suspension was stirred under atnospheric pressure for 7 days. and

t hen t he ni xteaclemedisa chadee DiffereRO0iohovadH6sesdddebysabualizingahe addemuddtioact ed by
of fresh water. The solid product was dried

filtration an shed with 5
at 90C under #@%rﬂ%t&m&eﬁﬁg@t‘%ﬂﬁ URBSRORL WesgmggsEed R quAsBRtBE IS o) For m 2

hydrate as a.white soli bo120: 6. basi.s coryrected f ter).
Sa06 - Analyt | dhorgali ST gty chsd raelerdSn et ST & Rfhordlhe B
Content (W %heVREhoBo104Ydedddibet bCBmidnk. tKE. Ehdidcairiofop)- BogBIPH3C263 3om
Content (ICP. corrected for water)-10.78% XRD-Cl-1027 hydrate Crystalline
Form 2. see Figure 15. 20 13C NMWR (solid state) in ppm 190.9: 189.6: 186. 2.
120. 4- 572. 7*. 44.7*. 44.2; 43.0: 42XEMPBRE37 37.9: 31.8: 30.9: 29.6.27.7:
26.2* : 25.3: 24.0-.22.9-.21.5; and 202 . The * indicates a resonance
consi der ed uﬂ'hqmaécﬂdnéﬁﬁssufdanmabWﬂEl"ﬂﬁ]czaﬂeﬂepar ation of Crystalline
6- (5- car boxy- 5- et hyl - hexl yoxy) -2, 2- di net hyl hexanoi ¢ acj d.mgnocal ci um

oal . O vt 11 e CRAPES kg WhniG ekl R thas o & G HRG Fo |
vater WO 01355f¢8 e RSkItvBR VA0 Bh-density lipoprotein cholesterol (HDL-C) and

lowering the atherogenic lipoprotein Lp(a). CI-1027 is rapidly absorbed in the rat.

10 dog. and monkeyv. Oral bioavailability appeared to be high even though C1-1027
pharmacokinetics are nonlinear and the drug seemed to undergo enterohepatic
recirculation. Apparent intravenous (IV) and per orals (PO) elimination half-life
values are shorter in rat (5 to 7 hours) than in dog (17 to 31 hours) or in the
monkey (9 to 135 hours). In vitro binding to plasma proteins is species and

15 concentration dependent. Albumin appeared 1o be the primary binding protein.
In vitro studies with rat. dog. and monkey hepatocytes using radiolabeled
compound revealed two major 14C peaks. intact drug. and a glucuronide

conjugate. Mean recovery (percent 14C dose) in intact and bile-fistula cannulated

rats and monkeys following 10 mg/kg [14C] is shown below in Table 2.

TABLE2

Mean Recovery as Percent of 10 mg/kg and 14C dose

Excreta Intact Rat Fistula Rat Monkey Fistula Monkey
Bile 87.5 420
Urine 37.0 10.5 78.1 62.2
Feces 56.9 0.72 173 3.82
Total 93.9 98.7 95.4 108
20 Metabolite profiling is performed by HPLC with radiometric detection and

metabolites arc identified by LC/RAM/MS/MS. Essentially 100% of the plasma



31 10NOV2003 HO CH3 CH3 OH\ | | / HL G- C--(CH7)4 O (CH2)4 ---C—

T +-Ca(OH)? ----~ 0 CH, CH 0 72953 Calcium Hydroxide MN= 74.10 -O | H3

CamH3 /O xH O+ 2HRO CC (CH)4 O(CH-))4 -C\ o CH CHO O Standard
Labor at o0 NEB#Ed Charge to 500 nlL 3-neck. round bottom f I¥EKIBAI/AW2heat | Ng
" mantle. reflux condenser. and overhead stirring:

6- (5- car boxv- 5- net hyl - hexvl oxy) -2 2-di ngt.hvl hexanoi ¢ aci dJl D(NZ@\&;UB% 0 g,
0.08267 nol. Cal ci um Hydroxi de Powder-1.0 equivalent, 0.08267 nol. 6.13 g

(uncor r ect edradfaartipigy ey ynchangestdrug.ines, amaosl-glucurppideria detegigd imbilon and
heat m xture tp 80C i o react.ion mxtu 0 .
reaction m x&tHEM% Lg?fggR %agysﬁ)lsrﬂfﬁ\?\%? %d;%teogwg?eﬁpg%m@?zﬁgg% gerg%%&lxt ure.

Filter off sgiodderproduct. VA7hite solid-49.34 g. Dry product at 95C full
vacuum for 24 hours. Discharge fromdryer. Chunky, white solid. Pulverize
before bottling-14.62 g. 15 Analytical Results: HPLC (Area %

Cl-1027)-99. 60% Wat er Content (KF tEXpatpomigs. 93% (ave. of 2) Cal cium
Content (ICP_. corrected for water)-10.52% XRD-Cl-1027 Crystalline Form 2.
see Fi gure 16apswde ferpdadigni n t he forgoi ng exanpl es. the cal ciumsalts of
Formula Il, in

Ingredient Amount

6-(3-carboxy-3-methyl-hexyioxy)-2. 1000 g
2-dimethylhexanoic acid monocaictum salt
hydrate Crystal Form 1

Laciose 960 g

Magnesium Stearate 40 g

The ingredients are blended to vniformity and filled into #4 hard gelatin
capsules. Each capsule is filled with 200 mg of the blended mixture and contains
100 mg of active monocalcium dicarboxylate ether. The capsules are administered

10 an adult human at the rate of one to three each day to lower plasma Lp(a).

10 EXAMPLE 19

Tablet formulation

Ingredient Amount

6-(5-carboxy-3-methyl-hexvioxy})- 3000 g
2.2-dimethy]-1-hexanoic acid

monocalcium salt hvdrate Crvstal Form 2

Lactose 750 g
Cornstarch 300 g
Gelatin 120 ¢
Water 1000 cc

Magnesium stearate 20g




various solvated forns. are solid and many are highly crystalline, thus
~making themespecially useful for commercial manufacture and fornul ation.
This unique solid nature and crystallinity of the calciumsalts is
surprisi ngo ogkseesn that other WO 01/55078 PCT/1B01100026 1P~MNeAbiAGkg conmmon
" salt fornms have undesirabl e physical characteristics such as being

hygr oscopi ¢ and/ or noncrystalline. Such :%é/lgroscopi c and nd]n@rpqsq\glz[?) sal t
formse are unacceptable for |arge scal e™franufacturing and fornul at

operations. The fpold fukBdiRsaaR! i8etbs. bheN 50 kot el @hRsark i Sreaitied ag@s of
the present calciumsalts 5 over the other salt fornms. EXAMPLE 14
Conpar i son ofa sebigalafahd gedatin in thewatert Theoweiggramdation iFstreevidndriedaangener al

procedure of Exanpl 72953 was, react.ed. wi t.h .sodi um.h i tassi um
v oxi de. amt Aotk The ARRLeRtict SRAFGIA i of Hae i R

di al kanoi ¢ agérfaificesosRarcAneld 2hd mpatreds abrlﬁ?fa:@ée@ i8I 498rhd ebitieusidhe
properties of the solids thus prepared. follow ng conplete drying. were
conpar €d t o 186 ingh srndard sprcayepunchep Bach st EeBIREISS 09 M H%dlﬁlé'é’lgﬂ ts are
pr esent ed ine;g@f)g%_l. TABLE | Salt Form and Hygroscopic Status Salt

Pr epar edPhysi cal FornPhysical Properties of Solid di-sodiunfolidVery

Hygr oscopi ¢ di - pot assi untol i dVery Hygroscopi ¢ nono-cholineG | -

di - chol i neoi | - nmono- sodi untol i dHygr(?%Qﬂipg_ 0- pot assi untSol i dVery

Hygr oscopi ¢ nono-cal ci unSol i d and/ orNone "t 0 i ght Hygroscopic Crystalline
EXAMPLE 15 1O0tatligtifdeformuddtionl - 1027 of Fornula |11, Crystalline Form 1, on
Lp(a) and ot her

Ingredient Amount

6-(5-carboxy-3>-methyl-hexvioxyv)-2. 2-dimethyl- 4.0g
1-hexanoic acid monocalcium salt hvdrate

Crvstal Form |

Polvoxyvethvlene sorbital monostearate 0.1cc

~ Sodium carboxvmethy] cellulose 03g
Complex Magnesium Aluminum Silicate 05¢g
Sugar 10g
Glvceerin 2cc
Sodium benzoate 05¢g
Sodium citrate 0.2¢g
Approved red dyve 1 mg
Cherry flavor 0.02 cc
Distilled water gs 100 cc

The polvoxvyethylene sorbital monostearate is a product such as
10 polysorbate 60 or Tween 60. The complex magnesium-aluminum silicate is a gel-
forming agent. such as Vcegum H.V. This substance is hvdrated overight in
10 cc of distilled water. A mixture is prepared from the polvoxyethylene sorbital
monostearate, imitation cherry flavor. 30 cc of distilled water, and the alkaline

earth dicarboxylate ether and passed through a homogenizer. With vigorous

._.
h

stirring. the sugar. glveerin sodium citrate. sodium benzoate. and sodium

carboxymethyicellulose are added. followed by a hvdrated complex of



| i poprotein paraneters in tw nodels of elevated Lp(a) were determ ned by

" the followng in vivo assays Cvnonpol gus mnacaque nonkeys and Lp(a)

ransgenic mce are dosed with C-1027 at 3. 10. 30. 100. or 300 ng/ k2 for
2 weeks Rkyoei/ép70avage. Lp(a) WO 01/55078 - 33 PCT/ | BO1/ GeamoeifoodV 2003
" lowering is dose dependent (-9. -23. -64. -68 and 87%fo th 3 10 30.
100. and 300 ng/kg/ day doses, respectively I n these. cN

pl asma and HDL chol est er ol decr eased. I’z the transaeni c m)use study
femal e m ce whbfestirhQOdhiadm dilidage AidvesddiBHOSE thd fell 96 H Y at efitvatep(Ehe | evel s.
and dosed by oral gavage with either 5 vehicle al one or vehjcle, plus

Cl- 1027 (3. msubiog syspensionis hrmpaasnirsd)adivtesioa pRsS -0 atieis kRPN (2 weeks
prior 1o Ll eghiiEhlea fin %@%‘f\ﬁn@?ﬁ?%ﬁ?&@ﬁﬁ'hmn 6 whide B53EL 0Pl dobdie uhfrudy-

pl asma Lp(a) aver age acr oss e groups.

1027 caused af mmSplﬁﬁmmd:entandemﬁeagef tha d;ndlh\smaxdlqﬂ(a)sal( -I]T.Besmed.ltherécﬂ and

-61 % for the 3. 10, 30, and [ da ose .l evel s [es ectlvly) as
conpared to g‘f[ft)‘”ﬁil igutafeR SheTy ﬁ"%'g?g? E’g "(Sig‘gmp#ﬁ"e?sz’ Y ReT E and

dose-rel at edpgagiasenkn total plasma, chol esterol. with a maxi mum
decrease of 32% at the 100 ng/day dose. Lipoprotein profiles determ ned by
HPLC denonstrated that the decrease in cholesterol is due primarily to
significant decreases in LDL chol esggenghpr Pk chol esterol renmained
unchanged. The ratio of HDL chol esterol to VLDL - LDL chol esterol inproved
15 wi t h treaCoewd thblehfamodatioml val ue of 0.39 to 0.65. Plasna apoB was

al so decreased by up to 30% Changes are simlar follow ng the second week

of treatnment. E - ; 1 oninsulin
sensitivity 20 C -;%517@5 eval uated in a standard asszgai| u[iélz Yzing 3T3-L1
adi pocytes. which are particularly responsive to insuoorablere, sugar uptake
can be acutely activated 15- to 20-fold by insulin The methodol ogy

utilized for the assbgtGere described nore fully by Frost. et al-. J Biol.
Chem . 1985:260: 2646 2658, sSRERLLhERNo P Tkl L oPbss cel 1o vere

obt ai ned from Aneri
-hexanmc acid monocalcmm salt (CI-1027)

Lactose monohydrate NF 36.00
Hydroxypropyl cellulose _ 18.80
Croscarmellose sodium 9.40
Magnesium stearate (nonbovine) 1.88
Purified water. USP gs
23500 g

The tablet core is prepared in a fluid bed granulator. An aqueous binder
10 solution of hvdroxypropy! cellulose in water is placed in a low shear mixer. The
CI-1027 and lactose monohydrate are blended together in the fluid bed granulator.
The binder solution is sprayed over the top of the mixture in the fluid bed
granulator to produce granules. The granules are collected and passed through a
Comil. The screened granules are mixed with the croscarmeliose sodium in a

blender to uniformityv. Magnesium stearate is added to the biender and the mixture

[
h

is stirred to uniformity. The mixture is pressed into 1000 tablets vsing a standard
tablet press. The tablets are mixed in a coating pan with a solution of 7.00 g of
Opandry White YS-1-7040 (Colorcon Inc.. West Point. Pennsvivania) and 0.05 g

of simethicone emulsion USP (30% i1n water). The tablets are then coated with a



25 Col l ection (ATCC. Rockville. MD). Cells were grown to confluence and

" differentiated into adipocvtes. On Day 0. confluent cells were treated

with 167 mminsulin. 0.25 uM dexamet hasone. and 0.5 mM net hyl

i sobutyl N¥Q M350t hine in 10%fetal bovine serum (FBS) cdiiliBeL/Ap26

" Dul becco's Modified Eagle's Medium (DVEM). Two days | aggﬁ N@T@Qﬁ@ a was
changed to 30 DMEM containing 167 rimiggulin and 10% FBS: Ma was

then switched to 10% DMEM and changed ever, other day until harvest.

Cl - 1027 sol ubint thae facilitatespigeaenend admimesatiae. Eaghdatleiconwmins 16832782 9Edi a on

Day 0. and r } shed with | / <h 6 10 NOV 2003 - 34-

each nedi a cﬁghg:g} V%F&} greéglt‘}{gf'?%ng@gég%ggg%Eg%égggfsuaI izing the

accurul ation of Th¢ irdemdreind themaheereal Ipfocesd sfangdng aadsging it anmsowreasur ed

by quantitating the incorporation of [14C]deoxyglucose in differentiated

cel I's on Daydscribedigsarmguk sleat gengits AFHBISSYFTaEat SHebleRpy 8578Buk, et al ..

Endocri nol o : ; = it perEid Lo dP) H%[HQ i and

met abo1ki sm g%kh?e%zla]]t@?mig%\%ﬁ%ﬂn }%027 :@Lrgar%\ earndc ?Irin ca 'e\I}?ﬂE tlda:.]?el on for the
treat ment ofumdgshoqui tlerhaforeguing desosbesptfermed iembodimdneyaf the gradsenth- densi ty

| i poprotein chol esterpl (HDL-C) .and lowering the atherogenic Ji rotein
LpCay °cr - Tomver i St e Patoridh Y e cereo e bg g s By o

bi oavai | abi | §ot¥ FREEF &Und prebish: Mhnehri6l 8set Fsttoth (hd clbfiRs. o pHpseImMBOK net i cs
are nonlinear and the drug seened to undergo enterohepatic recirculation.
Appar ent i ntpaamentasd disupcthrelaipethe sEliEey mPEr redardadrastineminaihel ife  val ues
are shorter in rat (5 to 7.h s) ..t 1N dog (17 to 31 hours) or in the
m)nkegé)(Q toflOQ%“H&J %1535 CPHCI\Iflgéjghégsrﬁe%%lr&%{éﬂ}'o pl asma proteins is species and
15 concentration dependent. Al bum n appeared to be the primary binding
protein. In vitro studies with rat_ do-. and nonkey hepatocvtes using
radi ol abel ed conpound reveal ed two maj or 14C peaks. intact drug. and a

gl ucuroni de conjugate. Mean recovery (percent 14C dose) in intact and
bile-fistula cannul ated rats and nonkeys following 10 ng/ kg [14C is shown
bel ow in Table 2. TABLE 2



Mean Recovery as Percent of 10 ng/kg and 14C dose Excretalntact RaiFistula
Rat MonkeyFi st ul a Monkey Bil e87.542.0 Urine37.010.578.162. 2

Feces56. 90. 7217. 33. 82 Total 93. 998. 795. 4108 20 Metabolite profiling is
performed by HPLC with radionetric detection and netabolites arc
identified by LC/RAM M5/ MB. Essentially 100% of the plaspg) wglzﬁﬁg
PCT/ 1 B01/ 09026 10 N OV 2003 radi oactivity was unchanged dru

acyl -glucuronide is detected in bile d urine. LONVR analysis is
performed to exam ne the potential acyl~migration products. EXAMPLE 18 5
Capsul e fornul ation I ngredi ent AmouiL SMS- car boxy- 5- et hyl - hexvl oxy) - 2.
1000 g 2-dinethvl hexanoic. acid nonocal ciumsalt hydrate Crystal Forml
Lactose 960 g Magnesium Stearate 40 The ingredients are blended to

uni form ty Whek i claliged isnt 0 #4 hard gelatin capsules. Each capsule is
filled wth 200 ng of the blended m xture and contains 100 ng of active
nonocal ci um di car boxyl ate ether. The capsules are adm nistered to an adult

human at the ratgcohpeie i kBl Eearask. 3 . plasma Lp(a). 10 Tabl et
formul ati on EXAI\/PLE RQ | ng reldl e((rglt Anount gbé SQhEQﬂg%/Prret hyl - hexvl oxv) -

2.2-dimethy lhexancuc acid monocalcium salt of Formula I1:
+ .

C-—C--(CH-))4 —Q— (CH_-;)4 —C—C

VI 4R

0" cu, |  cHy ©

-xR,0H I

wherein R is H or lower alkyl and x is a number from 0 1o 10.

to

The compound 6—(5-carbox}-‘-S-methyl-hex_vlox_\'j-l.‘-'.’-dimethylhexanoic

acid monoca]cium salt.

The compound 6-(5-carboxy-3-methyl-hexyloxy)-2.2-dimethylhexanoic

Ly
.

acid monocalcium salt hvdrate.

4. The compound 6-(5-carboxy-3-methyl-hexyloxy )-2.2-cﬁméﬂ1yihexanoic '
acid monocalcium salt Crystal Form 1 having anx-ray powder diffraction

‘pattern substantially comprising:



2.2-dinmethyl- | -hexanoic acid 3000 g nonocal ciumsalt hydrate Crystal Form
2 Laetose750 g Cornstar.ch300 g Gel atinl20.g Water1l 000 cc Magnesium
stearate20 g WO 01/55078 -36 PCT/1BO /00026 10 NOV 2003 qu (Ri Ikvjlﬂ[]ther
salt. lactose..and 150 g of the cornstarch are bl ended vvithU MI n of
the gelatin in the water. The wet gr¥hul ation is screened. dried. and

re-screenga: T"iﬁ’rﬂyté?d Rl Esea]qreT)P%ﬁded NéchN T Reed¥RONEWHI st earate and
. the remaining cornstarch: and the m xture.is_conpressed-into..698 ng

tablets using 157682 180648t arsdaéd cdd@bve piddZhes.]0B&ch t 8BB4t contains
500 ng of dial kyl ether t. VPL O al ,Li qui dgfor mruhakhon | ngredi ent
Ampunt 6- (5%-car - S?f}t@% - r@a ox%ég. 2- cﬁB%net hégll- 4. Obgbq hexanoi c
acid nonocgl ci ug &l t 10%InRt € gk Yst akg Form 1548. 1 cgeRol voseeshvl ene
sorbital m%nost easrigt e g?)ggi um cargonyyrret hyl cel |l ul ose0. 3 g Conpl ex

Magnesi um Al uni MaR9Si | P¢@BB0. 5234 Sugard60 G y@8rin2 d& SodP@*fbenzoat €0.5 g
5 9.760 9.0546 972 15.0 220 147 0.181

6 10569 83634 156 3.1 12 0.8 0,061
7 1LI41 79353 178 3.5 29 19  0.130
g 13760 64304 . 266 52 46 31 0138
9 15599 56761 338 6.6 63 42  0.148
10 16740 52917 433 8.5 64 43 0.118,
11 17420 50866 1890 370 680 460 0291
12 20639 43000 523 102 128 85  0.196
13 21391 41505 188 3.7 20 13 0.085
14 22139 40119 445 8.7 74 49 0132

- 15 31559  2.8326 270 5.3 .24 1.6 0.070

S.  The crystalline compound of claim 4 having a 13C NMR (solid state) in ppm of: 189.6;
186.2; 71.4; 43.4; 30.1; 28.4; 25.2; 23.1. '

6. The crystalline compound of claim 4 having a 13C NMR peak at 25.2 ppm.

7. The compound of Clair 1, wherein said compound comprises 6-(5-carbaxy-5-methyl-

hexyloxy)-2,2-dimethylhexanoic acid mono-calcium salt ethanol solvate, wherein R) is

ethyl.

8. The crystalline compound 6-(5-carboxy-5-methyl-hexyloxy)-2,2-dimethylhexanoic acid
monocalcium salt ethanol solvate having an x-ray powder diffraction patiern substantially

comprising:



Sodiumcitrate0.2 g Approved red dyei ng Cherry flavor0.02 cc Distilled
wat er gqs100 cc The pol voxvet hyl ene sorbital nonostearate is a product such
as 10 pol ysorbate 60 or Tween 60. The conpl ex nmagnesi um I@N@Vnﬁ%ﬂgl cate
.is argel- form ng agent. such as Zdegum H V. This substance 15 hydr
overnight_in 10 cc of distilled water. A mxture is prepared fromthe

pol voxyet Kyl ene-'EI:@tabl ta(A) nonBedkear atPé/g i mmadal onAa:tI:B%ryFWPH\ior 30 cc of
distill edwe a¥e ) e+—and passed

t hrough a hon‘ogé@??er 12@"@%8(1 \)ﬁb : ‘blycerl n sodi um

: g. sug
citrate. segdiu Z0ogh goafnd s69di umaagar bo thvlggeg I ul(ms.qa_v, are added.
fol | owed bg a @??gt egégorrp | ex %)]I(‘j 81155078 PCT/1 BO /00026 -37 5 10 NOV

2003 magne3i um &I8881 nudB369 i cA0ET and 13.6s0l ut4&3n of ltSI:% redléfie in 2 cc of
water. The_ resulting nsi is h genl adj pH 5.0 with
citric acid, Eo%l I ufggg %]5 nal 32&3 100 d%tl stl |l ed water.
A 55-cc orgl dngg? unygogg)f tIES§ suspensi onjgpont ai B 1000ug30f t he di al kvl
acid ether salt desired. the red dye and imtation cherry flavor can

be omitted6or dé{ﬁllaced61§96‘bt he#5ol or By and 8% | avordithg a@ébls. EXAVPLE 21 -

Coat ed t abl et | a ngr ents unt, for 1 t I s Tabl et Core
6- (5-car bo£7<y 5- my %@2@4 oxy . 2- dlsﬁgohyl 68. Qthei‘gno‘?c aci d
nonocal ci ug salig, 186! - 1928735 362001 Lact1(55£ nongfgvdr at1®.MNF I-IyﬂBaI.L)xypr opyI
cel | ul osel8. 80 :

9 20.840  4.2588 439 3.3 40 1.3 0.072

10 21.334  4,1615 427 3.2 67 2.2 0.125

8. The crystalline compound of claim 8 having a 13C NMR (solid state) in ppm of 189.9;
186.7; 71.6; 58.5; 43.2; 28.9; 23.5.

10.  The crystalline compound of claim & having a I3C NMR peak at 58.5 ppm.

11.  The compound 6-(5-carboxy-5-methyl-hexyloxy)-2,2-dimethylhexanoic acid mono-

calcium salt methano] solvate.

12, The crystalline compound 6-(5-carboxy-5-methyl-hexyloxy)-2,2-dimethylhexanoic acid
mono-calcinm salt methanol solvate having an x-ray powder diffraction pattern

substantially comprising:



Croscarnel | ose sodi unB. 40 Magnesi um stearate (nonbovine)l.88 Purified

wat er. USPgs 235.00 g The tablet core is prepared in a fluid bed

granul ator. An aqueous binder 10 sol ution of hvdroxypropyl cellulose in
eater is placed in a low shear mxer. The C - 1027 and4l HWiPhvdrat e
are bl'ended together in the fluid bed di2anul ator. The 'bindér solution is

sprayed over—thertop—of—the—m>gure+nthe—fturdbed T to produce
granul es. "The gr%\':]l-ﬁgt@s a¢®col iﬁiég]ﬁed % paséé‘?fth%ﬁ@?ﬁ ar-l | _ The
screened granul esggggE Myx@PW §lodine fagogcar psgd osejgndi unpjjm a 1 bl ender
to uniformty. Magnesium stearate is added to the bl ender and the m xture

is stirred 20 uni&d¥hi thp.5%be n2Gdbure 15! pres3®¥d i nt .2000043bl ets using a

standard tabl et S. Slhe.tab ar i xed,d.n a c i ng with a

sol ution ofél?. 00 gg?ﬁ]?fs &)‘%ﬁary Wﬁtfe Y@q] 704%)é1( Col of@%n I%@%‘ West  Poi nt.
Pennsyl vani &) anth,£8®5 &.5996 si ng3zhi cores enul sgon USR;.¢30%:2p7wat er). The
tablets are_then coated with a WO 01/55078 PCTfIBO /00026 1 U NOV 2003 film
that facili®atestki®ht agd-HRE adt@ str#Pon. Bh tabddt cBAB&ins 168.92 ny
of d '10276 whi £ede ecsué[M Ient4é3o 1503§rg of 5792953 (§gee ?%9) The

i nvention and the manner and procéss of making and usihg it are now
described it suche.74d | . 524943r. c48%kci se.3.@nd ex3®t terh®d asQO6%9enable any -
person 5 skglled in_the asrg'b to which it pertains. to ke Sng use the sane.
It is to be undb?rgﬁ%od'qt P thézqooregbq- g ded®t i bes?plef ePPeB enbodi nent s

of the presgnt jgw@ntiamgegnd tf@t nodj gicatigns may;pe npdegt herein
W t hout departing fromthe spirit or scope of the present- i nvention as set

forth in the cl alh§lé To4pWi66i cul 89y pbPnt o4 and di.6ti nBLARY clai mthe
subj ect matter rgg ed i.nventjon. t 10 fpoll ow cl aj conclude this
speci fi cat ﬁ%n: lﬁoaﬂdo \7803863 - 3§f_0 CLAI‘#E V\hat%s cl gf'ged ngo

13.  The crystalline compound of claim 12 having a 13C NMR (solid state) in ppm of: 189.6;
186.2; 71.4; 43.2; 29.6; 23.5. '

14,  The compound which is 6~(5-carboxy-5-methyl-hexyloxy)-2,2-dimethylhexanoic acid .

monocaleium salt 1-propyl alcohol solvate.

15. - The crystalline compound 6-(5-carboxy-5-methyl-hexyloxy)-2,2-dimethylhexanoic acid
monocaleium salt 1-propyl alcohol solvate having an x-ray powder diffraction pattern

substantially comprising:



1. A conpound that is 6-(5-carboxv-5-nethvl-hexvl oxv)- 2.2-di nethvl hexanoic
acid nonocal ciumsalt of Formula Il: -~\ ~ H3 Camf CH /p- /C- | ----
(CH2)4 --0-- (CH .7)4 -- 1 - \\ xRIOH 1l -0 0 CHI CH3 wherein R1is Hor

| ower al kyl and x is a nunber fromOto 10. 2.” The co n

6- ( 5- car boxy- 5- et hr 1- hexvl oxy) - 2. ' - digget hvl hexanoi ¢ nﬁﬁf(ﬁf@rﬂnag%m um
salt. 3-_The conpound 6-(5-carboXv-5-nethyl-hexyi oxy) - 2?- di net hvl hexanoi c
acid nonocal ciumsalt hydrate. 4. The conpound

6- (5- car Woxy-25Thed hy| -&@3y| oxPpakl. 2- Fidhret hu&rbexame@% adeIﬂvbnocal ciumsalt
Crystal Form 1 having an--t-ray powder diffraction pattern substantiall y
conprising: 61899 NOV i2(8835401237Thet add.6) PeoBY\r e pify. @ ava0)(# e

16. 76013. 06485106100. 01497100. 00. 234 25. 18310. 7953174334 143529. 10. 200

38. 5601023207]86636. 554%3%. 304933 493£899. pA$8234486291.OMRAO6 "

59. 7609. 054697219. 022014: 70. 181 610. 5698. 36341563. 1120. 80, 061

711, 14173935316633. 52902909 13018H3. 760$8430452665. 2463. 10, 138

915. 5995. 67613386. 6634. 20. 148 1016. 7405. 29174338. 5644. 30. 118.

1117. 4205%. 08G363539037. @689%46. 0077391 1226. 639%130005233.0. 21 2f3. 50. 196

1321. 3914. 15051883. 7201. 30. 085

5 12300 71900 752 61 127 . 36 0135
6 13100 . 67528 517 42 37 10 007
7 18262 48540 1945 157 506 171 0245
8 20.7:_21' 42832 828 67 279 80 0269
5 21.740 40847 573 . 46 146 42 0203

16.-  The crystalline compound of claim 15 having a 13C NMR (solid state) in ppm of: 189.6;
186.0; 71.6; 43.2; 29,6; 23.8.

17.  The compound wh1ch is 6~(5-carboxy-5-methyl-hexyloxy)-2, 2-dmlethy1hcxanmc acid

mono-calcium salt 2-propyl alcohol solvate.

18.  The crystalline compound 6-(5-carboxy-5-methyl-hexyloxy)-2,2-dimethylhexanoic acid
mono-calcium sait 2-propyl alcohol solvate having an x-ray powder diffraction pattern

substantially comprising:



1422, 1394. 01194458. 774. 4. 90. 132 1531. 5592. 83262705. 3241. 60. 070 5. The
crystalline conpound of claim4.having a 13C NVR (solid state) in ppm of
.189.6; 186.2; 71.4; 43.4; 30.1; 28.4; 25.2; 23.1. 7. The crystalline
corrpo'imd of claim-4 having.a 13C NVR peak at 25.2 ppm The conpound of

Caim1l, wherein said conpound conprises 6-(5-carboxy-3- |-
hexyl oxy) 2, 2-di net hyl hexanoi ¢ aci d nofé-cal ci um sal t aﬁehﬁ\/sm@&t e,

wherein R is ethyl. 8. The crystal line corrpound
6- (5- car boxy- 5- met hyl- hexyT oxy)=2; 2=drrnethythexanoi-e—aete nonocal ci.um

sal t _etharThae! vaidg Rattern
substantially conprising —Peak P% Area

Area%d. > &g 16. 80284218600 03 , 184

28.26110. 69455221393%7;4313 §%% 14@ 3%.% 9@@%‘715 ®2%b15. 90. 187
411. 0B17. Q9@%7856] . 512,-1007. 308613 4. 90. 088

613. 6196. 49644503, g 1@371% 775. o%ggwsgﬂhza g@ 134

818. 1804. &7&%. 201 881 0.234 920. 8 393. 3401. 30. 072
1021. 3344&1%?5427%01%%0% 20?611%5 931%'I]he créggal I ?grg corﬁab d of claim8

havi ng a 1]13§j3NM (peddid st ) |n mof 89.9; 186, 7: 71.6; 58.5; 43.2;
29.9; 23.5. 10 Thfa§ crystajigl ne ound %f cl%rﬁm 8%% ng a 13C NWR peak

at 58 5 pamigl 50NMpo
6- (5- car boxy- 5 met Ryl hexyll%éxy) 225 di met 81 hexkhoi ¢ B¥3d nono cal ci um sal t

met hanol 190igyat e. The stal Line conpound 6- (5- car boxy- - 5- met hyl
hexyl oxy) - 2, 2-di met% Fhe?(arc?'g C acbvg ggﬁal ci i sal%13%et hanol sol vate
havi mg ansxghay pg\_pgge di ffsrlactl oglpatter& 42 0.140

8 18.162 4.8803 1937 193 441 172 0.182

9 __20.779 4.2713 853 8.5 222 8.6 0.208

19.  The crystalline compound of claim 18 having a 13C NMR (solid state) in ppm of: 189.4;
187.7, 70.9; 694- 66.5; 63.8; 43.2; 350 30.1; 23.8; 187 14,3,

20.  The crystalline compound of claim 18 having a 13C NMR peak at 63 8,18.7, or
14.3 ppm.

21.  The compound which is 6-(5-carboxy—5-methyl—hcxyloxy)-2,2-dimethylhexanoic acid
monocalcium salt 1-butyl alcohol solvare,
22, The crystalline compound 6-(5-carboxy-5-methyl-hexyloxy)-2, 2-dimethylhexanoic acid

monocaleium salt 1-butyl alcoho] solvate having an x-ray powder diffraction pattern
substantially comprising:



substantially conprising: 4 2 1 0 N OV 2003 2-Thet ad( A) PeakP¥Ar eaAr ea%-\V\HM -
16. 89612. 807211991100. 02593100: 00. 173 28. 33910. 5940204617. 133412. 90. 131
39.2199. 5853143812..028110..80.156 410. 2808. 59796325. 31806. 90: 227 -

511. 3207. 810510799. 032212. 40. 238 615. 8005. 60444633. 9592. %O%Jfg@\/ 2[][]3
716. 7415. 29134323. 6381. 40. 069 818, 1,604. 8809126010. 559923 '

918. 7024. 74087005. 81847. 10. 210 1019."8164. 47665894. 9943. 60. 127

1121. 7244—98465&&4—3968—%6—-156——13——%em claim12
havi ng a 1&0 IE_Efw sol i Q?itateﬁcﬁin PPPOf : 18R, 6. Al89 2. pvADML 43. 2, 29.6;

23 5 14 T uu—rlu—v LLER"A L™

6- (5- b yl th I | t
1 propyl al Condhoto) 2ty ’fg@o&’ThéO@rS‘;’ta?“?’?éﬁéaﬁ?%gﬁchdo‘9@”0“ Fum e

6- (5- car boxy- 5- hyI | ox met hy xanoi gaci d nocal ci um sal t
| - propyl a?cohcﬂ ol vé}hﬁf’%awm}‘? ray po&ggr dlfl ractlgrllg?)attern
substanti a risi 4- 003 Thet aBeakP, aAr ea%d-\V\HM

16. 89912. 85251@3%100 ‘)(%5651 N0é72 84§ﬁ 2637 £5388@ﬁ1932 00.186
38.66110. 20091, 3. 83 7 41 3597 7833771621414 146

512. 3007. 18007@2‘%1112%‘?%% 13595%13 1 $6. 75288474, 233/'?61 0008@%

7182624 8555101945150 7596917 10. 34756

116 95  0.160
6 18820 47112 1303 66 335 80 0236
7 19.922 44532 1886 9.6 457 9.5 0.193
§ 21560 41183 853 44 205 43 0.191
o 22281 3987 343 L7 37 . 08 0086

10 23.521 3.7793 450 2.3 107 2.2 0.189

'23.  The crystalline compound of claim 22 having a 13C NMR (solid state) in ppm of: 189.9;
186.0; 71.6; 43.2; 29.9; 23.8.

24, The compound 6-(5-carboxy-5-methyl-hexyloxy)-2,2-dimethylhexanoic acid
| monocalcium salt Crystal Form 2 having an x-ray powder diffraction pattern substantially

comprising:



820. 7214. 28328286. 72798. 00. 269 921. 7404. 0847573 . 4. 61464. 20. 203 16. The
crystalljne conpound ofclaim 15 having a 13C NVR (solid state) in ppm of
189.6; 186.0; 71.6; 43.2; 29.6; 23.8. 17. The conpound which is
6- (5- car bbxy- 5- met hyl - hexyl oxy) - 2, 24¢i met hyi hexanoi ¢ acid nono-cal ci um
salt 2-propyl alcohol solvate. 18. The crystalline conp?ﬁ}q#gy 2@93 '
6- ( 5- earbexy—6-wethyl hexyloxy)-2: 2- di net iyl hexanoi ¢ _aci o- cium
salt al cohol sol vate having an x-ray powder diffraction pattern
subst Znt (Adi ng:Peplt 1. QPMov 2008a #2- Alea¥ad FAVENK PYAr eaA, r ea% FWNM
16.91812. 767410028100. 02562100. 00. 204 28. 00011. 0427398439. 780031. 20. 161
38. 61910. 2%3896192468846192850. 1700.811. 338Y. 79DDR586. GHBR. 60. 082
511.7187.54592362. 4281. 10. 093 612. 2417. 22437617. 61315. 10. 138
715- 3825, 783¥$1080.110074. 209140 8481 16246@B03193319, 3d4{4L7. 20. 182
920. 77%4. 27138538. 52228. 60. 208 19. The crystalline conpound of claim18
havi ng®a 13¢8\VR $.8628 d st9&fe) it0.ppm 0161189, 455 187,733 70.9; 69.4; 66, 5;
63.8; 43.2; 35.0; 30.1;23.8; 18.7; 14.3 20. The crystalline conpound of
clai m 48 hh6Fhg a7.3838 NVR4BRak at4.$63.8, 48.7, oo 14 §epm 21. The
conpound whi ch is 6-(S-earboxy-5-nethyl -hexyl oxy)-2, 2-di net hyl hexanoi ¢ aci d
monocafci UPEal t @348t yl 385 cohol3.Bol vatsg ' 2233The gi4stal | i ne conpound
6- (5- car boxy- - 5- net hyl - hexyl oxy) - 2, 2- di met hyl | hexanoi ¢ acid nonocal ci um
sal t 16bul42(l cohz233sol vape havisng an xparay pgwder ¢ljfg raction pattern
substantially conprising: 10 N OV 2003 ’

7 15387 5.7537 278 3.0 19 0.7 0.053

8 16461 53806 986 106 187 75  0.i52
9 17361 51039 1490 161 348 140 0187
10 18063 49069 1284 138 323 130 0201
Il 19302 45947 871 94 166 67 015
12 19862 44664 686 74 142 57 0.166
13 20200 43923 457 49 103 41 o0.79
14 21178 41918 656 7.1 97 39 0117
15 21641 41031 167 18 6 02 o.é-:-zé"
16 22300 39833 794 . 86 192 77 0103
17 23218 38278 247 27 2 09 0071
18 24100 36857 183 20 34 13 0145
19 25481 34928 487 52 141 57 0231
20 28800 30974 134 14 14 06 008
21 29297 30459 259 28 28 1.1 0084
2230700 29099 287 3y 20 08 0055




- 45 #2- Thet.ad( A) PeakP%Ar.eaAr ea%-WL.3M 17. 06012, 510119609100. 04796100. 00. 196
29. 0789. 7332302715. 456711. 80. 150 311. 1007. 96449244. 71643. 40. 142

416. 3615. 41355542. 8761. 60. 109 518. 0404. 9133227611. 64563 ﬁggﬂﬁggﬂga

518. 8204. 711213036. 63858. 00. 236 719. 9222%. 453218869. 64579

821%§604 1838534 42054. 30. 191 922.2813. 98673431. 7370. 80. 086 .

1024”521 3he eaystebize comppang of daion 28havitga £16 DR (§olid seneyia mmmlgqu m 22
22‘”8“9_ alé@@#ﬁd(ﬁ@'& 925t 84 5)ad 1 BATUES; 393 3.5, 31805810, Z&s 753585, 299

6- (5--ca2$16x346,m AL5; lan@ggRoxy) - 2, 2- di met hyl hexgnoi ¢ acid nonocal ci um
salt Crystal Form 2 havi ng an x-ray powder diffraction pattern
substantially ‘conprising: 46 1 0 NOV 2003 #2- Thet ad( APeakP%Ar ea - Ar ea%-WHMVI

L1 250 SR el PR B o o0 11

- 513, 955628208053. 3582. 30. 151 614. 2206. 22333263. 5732. 90. 178
715. 3875. 75372783. 0190. 70. 053 816. 4615. 380698610. 61877. 50. 152
917. 3615. 1039149016. 134814. 00. 187 1018, 0634. 9069128413. 832313. 00. 201

1129 302Bhes@unB Y B 4166, lﬁwﬁ&eﬁﬁﬁldlc?dh%oﬁﬁgéolﬁ%§%§l7a[ﬂﬂ=&3§taﬁ& é@@o

approximately 1.0 water molccules per salt ion.

‘.

28. A method for preparing a stable crystalline compound of Formula II:

o O3 & CHy o
C—C—(CHy)y —0— (CHpy—C—C. xR, OH
Ve Thke TR oo
CHy CH, %

- wherein Ry is lower alkyl and x is 2 number from 0 to 10, comprising reacting a

compound of Formula I
c
HO | s (I:Hf"' OH -
——i:-——(cnz)4 ~~0—(CHy)4 - ——-f—c e
CHy CH, '

with calcium oxide in an alkanol organic solvent of the formula RjOH to yield a solid

- product; and drying the solid product to obtain the monacalcium dicarboxylate ether salt of

the compound of Formula I having a stoichiomertric ratio of caleium to d1carboxylate of
approximately 1:1.

29.  The method of claim 28, wherein the organic solvent is a C-Cj 7 alcohol.
30.  The method of claim 28, wherein the C 1-Cy2 aleohol is essentially anhydrous.

| 3. The method of claim 28, wherein the alcohol is a C1-C4 alkanol.



1320. 2004. 39234574.91034. 10. 179 1421.1784.19186567. 1973. 90. 117

1521. 6414.10311671:860:20. 029 1622. 3003. 98337948. 61927. 70. 193 )
1723.2183. 82782472. 7230. 90. 071 1824.1003. 68971832. 0341. 30. 145 ST
1925. 4813. 49284875. 21415. 70. 231 2028. 9003. 09741341. 414‘[)08@](2?3;[;[]%

2129, 2973, 04592592. 8281. 10. 084 2230_.4_‘ﬁ002. 90992873. 1200. 80. 05! 0 Nov
2003325, The meihpdiaficlaime Sclurher cotposing thd steppef inmoducinga Wok-trolyenling
state) in of; '0,9:. 189 .6, 186.2: 12Q.4: 72.7; 44.7, 44 2..43.0;
223 30, el digqh Solygnt WRgpindh yieriyup Selvaic chised 4t asy Aportines i 5.
and_20. 2. ni#tfocaltl8miyrbeilylab ehe PNl pebcRitafd Rdrtivdorbatit BlkoRols3fvelVR peak at
72.7, 44.7,- or 26.2 ppm 27. The conpound of claiml, wherein said
conmpound contains from approxi mately 0.1 to approximately 1.0 water

ol g3l es TRefelRldlofichin 32Bwheleil B QokhGy soWe%P@.rdxé’igyl%ﬁlb% 1@ferystal line
conpound of Formula 11: -0i H3 Ca-'-" CH3 0 CG-C- ( 4 -0-1 cR2)4 -
--C xRO™HIlI Ol .T~\ 1CH3 CH3 0 wherein Rl is lower alkyl and x is a

nunbgs, fram fhelifdd oFQlaih AP HuktRi i {@@ggﬂc id7 H3 _
CHB of f - /G- _ (CLI2)4 . ; f@b‘{p_ﬁg%%%ﬁf@s wgthﬁlﬁgg%m“oﬁg?de in
an al kanobrgerigsalventpioréndrgig.t he fornula RIOH to yield a solid product;

and drying the solid product to obtain the nonocal ci um di car boxyl ate et her

salt of the conpound of Fornmula 11 having a stoichionetric ratio of
cal cBom t Shelincthodex wlaithé 2dfurther comprising the step of washing the solid product with the

. organic work-up solvent subsequent to filtering.

36.  Amethod for prepaﬁng a'crystalline' ﬂydrate of the Formula IT

-I._[,.
o, § Ca o
//c—-cltm(crlz),,r -'—o—~(CH2)4—cI:—~c\'\ - xR OH I
O CH4 ' CHy ©

wherein Ry is H and x is a number from 0 to 10, comprising reacting an alcoho! solvate

of Formula II where R is Jower alkyl w_iﬂi water.

37.  The method of claim 36 wherein the solid product contains betweén approximately
0.1 and approximately 1.0 equivalents of water per equivalent of the monocalcium

dicarboxylate ether salt subsequent to said filtering step and said drying step.

38, The method of claim 28 wherein said reacting step oceurs at a temperature between about

25°C and the reflux point of the alkanol organic solvent at standard pressure.

39.  Themethod of claim 28 wherein said reacting step occurs at a temperature berween the

reflux point of the alkanol organic solvent and about 150°C at a pressure above standard
pressure.



approximately 1:1. 29. The method of claim28, wherein the organic sol vent
is a Cl-Cl12 al cohol. 30. The nethod of claim28, wherein the C 1-Cl2

al cohol is essentially anhydrous. 31. The nethod of claim 28, wherein the
al cohol is a C-C4 al kanol. 48 10NOV2003 32.- The. nethod of claim 28

further conprising the step of introduging a work-up4sgl ) t he
i RN 2002,

organi ¢ al cohol solvent, wherein the work-up sol vent 'ca st a

porhbon f ttge nocal ci um di carboxyl ate ether salt to precipitate from

t he or gafi B¢ P@BE@?“‘@H}WH? cormpountifa(Srasthpry-Somediykbenydoxydher ei n the work up

-solvent pg.dj ; . [ : her
diRictiyihdk@Ric Bl thorbbilEfum G M@&p&;@é@g&ﬁ 1B §<§P%&{nh

corrprisinﬁ-the step of filtering the's omt ani c
sol vent PP warbosydrmehyl-hagloxyhd, 2vwdintedylnfkandiabéid Atorfovaltivet satrlppiedtsi ng t he

step of i the so@li roduct. wth the _organic rk- sol vent .
eibs eque‘??’%?% %{‘P?e?ﬁ‘% al.eﬂ?@. CORPHEVR SR ens o ‘Eﬁﬁg?m& alevﬁa/ﬁvg Fowr 1 i hydr at e
of the Feawmlagithting the CeyiRalGasth 1GH »Qéter,cg%tig)g%%c C?‘étainn'}l 1 dndwdlerfos OB C

wherein R_is Hand x is a nunber from nprising reacting an
al cohol S¥ficigridime forpponersion to agaur 6o Miltoivield Gmpstal Rokml2; wind dryiag e. 37. The

met hod o . Al e N Ql i r ct . co I ns between approxi mately
0.1 and %)pl)% oéu nc%foe%‘ﬁ)}?@%e %E%%ﬁp’éﬁg gg%ﬁﬂﬁfaiywyg-é?z-@aaﬁ%ﬁ%w%aCt%e
m)_ngcgl cinonocatiiva sble kydiatefCrystaEForfid, whihids UG ital Porifd Had 4| tering step and
sal ryl ng, step. .
Ysroighlomeg-lg ratio of caleium to dicarboxylate form of the compound of 1:1.
4l.  The method of claim 40 further comprising the step of ﬁlté:ing the Crystal Form 2 from
the water prior to said drying step. '

42, A pharmaceutical comgosition comprising the cbmpéund 6-(5-carboxy-5-methyl-
hexyloxy)-2,2-dimethylhexanoic acid monocalcivm salt together with one or more

pharmaceutically acceptable diluents, carriers or-excipients.

43. A pharmacentical composition comprising a crystalline form 6-(5-carboxy-S-methyl-
hexyloxy)—2,2-dimethylh§xanoic acic! monocalcium salt together with one or more

pharmaceutically acceptable diluents, carriers or excipients.
44. A pharmaceutical composition comprising 6-(5-carboxy-5-methyl-hexyloxy)-
2,2-dimethylhexanoic acid monocalcium salt hydrate Crystal Form I together with one or

more pharmaceutically acceptable diluents, carriers or excipients.

45. A phgfmaceuﬁcal composition comprising 6-(5-carbdxy-S-meﬂlyI-hexyloxy)-
2,2-dimethylhexanoic acid monocalcium salt hydrate Crystal Form 2 together with one or
more pharmaceutically acceptable diluents, carriers or excipients.

46.  The use of a compound as set forth in Claim 1 for the treatment of vascular disease.

47.  The use of a compound as set forth in Claim 1 for the treatment of diabetes.



38. The nethod of claim 28 wherein said reacting step occurs at a

t epperat ure between about . 25C and the reflux point of the al kanol organic |

sol vent at standard pressure, 39. The nethod of claim 28 wherein said.

reacting step occurs at a tenperature between the refh i mfsdt he
al kanol organic sol vent and about 1§(§’C at a pressure a tﬁé\ﬁ)@l\f

B il b B Hor e S 0

2, 2-di met hydsh@xanoi ¢ aci d nonocal cium salt hydrate Crystal Form I into the
conpound 6- (5-car boxy-5- net hyl - hexyl oxy) - 2, 2- di net hyl hexanoi ¢ aci d '
nonocal cium salt hydrate OCrystal Form 2, said nethod conprising the steps
~of exposi AGnided @&é&ﬁal aﬁﬁaamlér &léaasefmwanexﬁ% héddi thereb) Saiiygthed Form | and
wat er; heating the ysta Form| and water for sufficient t| me fora
conver si onompnammmnm@twgtto e pitignter herapeuticallyeifectiynam@nyioly the solid

AR L e e R R s S S P

has a st0|ch| onetric ratlo of calciumto dicarboxylate formof the

conp nd of 1: 41. . The f cI im40 further c 40 he step of
fil tgbjl ngﬁﬁ@@?%&qmgbq ?éj ef"t"ﬁ e\ﬁQF@Pu ‘ng f‘&f)‘g"&%ﬁb‘”’r"\?‘?%‘l step. 42,
A phar micﬁlt&}ﬁ@bd&mhéﬂﬁﬂteﬁ%ﬂ%taﬁhﬂﬂréoﬂ%rﬁﬁl ound 6-(5-carboxy-5-nethyl -
hexyl oxy) - 2,2- di net hyl hexanhoi ¢ aci d nonocal cium salt together with one or
nore phar ITB.CEUtI cally acceptable diluents, carriers orexcipients. 43. A
phar maceufial—cOMposSition conprising a crystalltne form 6-(5-carboxy
S-merhyl - fexyl oxyhet?, 2- djgBt hyl pexanoi pyaci d sxgnoc alrgd% m BWEHML oget her
with one O TOre  pharmacedttcat Ty acceprablie diTuents, carrieérs or

exci pi ents.y 44. dgyghar meeesdagcal speyTPO3phbon CAPR! i SI0® 0234
6- ( S- car boxy- 5- et hyl - hexyl oxy) - 2, 2-di net hyl hexanoi ¢ aci d nonocal ci um salt

hydrate Crystal gogan | tgppisger Wy4:3h ong4q9r nupe phapmacegtigpal |y
acceptabl e- di l uents, carriers or excipients.

-3 8.560 103207 1866 36.5 543 363 0.233

4 9239 95638 234 46 2 19 009
5 9760 90546 972 190 220 147 0.8l
6 10569 83634 156 3.1 12 08 006l
7 11141 79353 178 3.5 20 15 0130
g 13.760 64304 266 52 450 31 ° 0.138
9 15599 56761 338 66 - 63 42 0.148
10 16740 52017 433 85 64 43 0118
11 17420  S0866 1890 370 689 460  0.291
12 20639 43000 523 102 128 85 019
13 21.391 41505 188 37 20 13 0.085
14 22139 40119 445 8.7 74 49 0132

15 31.559 2.8326 270 5.3 24 1.6 0.070



45. A pharnmaceuti cal cornposition conprising
6- (5-carboxy-5-rnetliyl-hexyl oxy)- 2,2-dinethyl hexanoic acid nonocal ci um

. salt hydrate .Crystal, Form 2 together with one or nore pharmaceutically

accept able diluents, carriers or excipients. 46. The use nd as
set forth in daim1l for the treat of wvascul ar di sealgj @Vgﬂgguse of
i 50 1 0N

a corfpound as set forthin Caiml for the treatnment of diabetes.
é 03 48. A conpound according to Caim1l substantially as described
her @i'n i f* Bijhograceqidingdn stapmes, Wh&cmhm’emhp@imdfls Crped Fofm @ neaapulaE. di sease

ih a pat thod  conprising admnistering to the
B e Rl b R ol flebualh sopmriste

patient at’
6- (5- car boxy- 5- met hyl - hexyl oxy) - 2, 2- di r net hyl hexanoi ¢ aci d nonocal ci um
49 wherein the conpqund is Crystal

salt. 50.
Form | havjing 3 6 T2y |ffrai)ct|on pattern substantlally
corrprlsm. H d : FaoE\\Riea  Area% FWHM

. 76013. g6485ég,§é00152%%7 09%80 234 28.18310. 7953174334. 143529. 10. 200
38 56010 320718 3 49109400, 5848234406001, V2006
59. 760- 9. 4697%?3 12‘?}’3’87036%1 610, 5698, 36341563. 112- 0. 80. 061
711. 1417. 9353178782 813. 76808. 43048865, 236.33. 100.1B8
915. 5995. %7613%38@63&%@ 148 016 7405. 29174338. 5644, 30. 118
1117. 4205.70866 26. "2591 1.1820. 63961300058510. 21 PH8. 50. 196
1321. 3914. 1505%?%39 9{1833 085 1422. 1394. 01194458, 7744. 90. 132
1531. 5592.78326 588, 074361 0 N 2003 49 1.9 0089
5 13955 6.3408 305 3.3 58 23 0.151

6 14220 62233 326 35 B 29 0178
7 15387 57537 278 3.0 19 07 0053
& 16461 53806 - 98 106 187 75 0152
9 17361 51039 1490 161 348 140 018
10 18063 " 45069 1284 138 323 130 0201

11° 19302 4.5947 871 9.4 166 6.7 0.152
12 19862 4.4664 686 74 142 57 0166
I3 20200 43923 457 . 49 103 41  0.179
14 21178 41918 656 7.1 97 39 0017
15 21641 41031 167 1.8 6 0.2 0029
16 22300 39833 794 86 192 77 0.193
17 23218 38278 247 2.7 23 09 0071
18 24100 36897 183 20 34 13 0.145
19 25481 34928 437 52 141 57 0231
20 28800 30974 134 1.4 4 06 0083
21 29297 30459 259 2.8 22 - 11 0084

22 30700 29099 287 3.1 20 0.8 0055



51, A nmethod according to claim49, viherein the conmpound is Crystal Form 2
havi hg an x- ray powder diffraction pattern substantially conpri sing:

2- Thet ad( A) PeakP%Ar eaAr ea%~VWHM 17. 25912. 16869283- 100. 02482100. 00. 214
28.73910. 1100419145. 160324. 30. 115 3938608. 962896710. 41616. 50. 133

411. 6597. 58384304. 6491. 90. 089 513. 9556. 34083053. 3582. 30. 151

614. 2206. 22333263. 5732. 90. 178 715. 3875. 75372783. 0190. 70. 053 !
816, 4615. 380698610. 61877. 50. 152 917. 3615. 1039149016. 134814 @0@{?@ 00
1018. 0634. 9069128413. 832313. 00. 201 1119.3®24.59478719. 41666. 7 22 3
1219. 8624. 46646867.41425. 70. 166 1320. 2004. 39234574. 91034. 10. 179
1421.1784. 19186567. 1973. 90. 117 1521, 6414. 10311671. 860. 20. 029

1622. -03.?%337948w%éa%7 70.193 17-23.2183.82782472. 7-230.90. 071

1824. §FYERS S-5arboasS- Pty 14818010 254 Bt B K andi0 aaﬁllmonocalcmm

2028. 8@103:1% K3 592592. 8281. 10. 084
2230. 9039287;} %ggx%%@égxé%; ?8‘%%vd‘%ﬁ(§§°fsﬁa TIeFR, CORPREIDE fdcharacteristic

6- (5- Bﬁ sdip degrigs 20me 660Xy ) - 2, 2- di net | | yl hexanoi ¢ aci d nonocal ci um
sal t Crystal Farm 1 that exhibits an x-ray powder diffraction pattern
conprising a characteristic peak expressed in degrees 20 at 6, 760. 53. The
conpound 6-( 5-ear boxy- 5- nethyl hexyl oxy) -2, 2-d i nmet hyl hexanoi ¢ acid

nmonocgi ci u Y. exhi bits an x- ray powder diffraction
. pattern CO?;%?’ ?g‘#ﬁgﬁg G(S:kﬁf;aég 'EF&J@!?Lexyloxy)-Z 2-dimethylhexanoic acid monocaleium

salt Crystal Form 1 that exlubus an x-ray powder diffraction pattern comprising a characteristic
peak expressed in degrees 20 at 17.420,

54.  The compound 6-(S-Carboxy-s-methyl-hexyloxy)~2 2-dimethylhexanoic acid monocalcium

salt Crystal Form [ that exhibits an x-ray powder diffraction pattern comprising characteristic peaks
expressed i in degrees 20 at 6.760 and 17.420.

55.  The compound 6- (5-carboxy-S-methyl-hexy!oxy)-z 2-d|menthy!hexan0|c acid

monocalcium salt Crystal Form 1 according to claim 54 that exhibits an x-ray powder
diffraction pattern comprising a characteristic peak expressed in degrees 20 at 8.183.

561 The compound. 6—(5-ca:boxy-S—mcmyl-hexyloxy)—Z 2-dimethylhexanoi¢ acid monccaleium -

salt Crystal Form 1 according to claim 54 that exhibits an x-ray powder difftaction pattern
comprising a characteristic peak expressed in degrees 28 ar 8.560, '

57 '
The compound 6—(5-carboxy-s-methyl-hcxyloxy)-z 2-dimethylhexanoic acid monocalcium

salt Crystal Form 1 according to claim 54 that exhibits an x-ray powder diffraction pamem
comprising a characteristic peak expressed in degrees 26 at 9.760.



peak expressed in degrees 20 at 17.420. 54. Tile conpound

6- (-S- car boxy- 5- net hyl - hexyl oxy) -2, 2-dl et hyl | hexanoi ¢ acid nono cal ci um
salt Crystal Form | that exhibits an x-ray powder diffraction pattern
conprising characteristic peaks expressed in degrees 8nat nd
17.420. 55. The conpound 53 30?\10@172%?

6- (5- car boxy- 5- net hyl - hexyl oxy) - 2, 2--di nent hyl hexanoi ¢ aci d nnnocalcrum

sal 58Cr ygtal t X-ra wde

diffract fI?)ln COE?F ?ﬁdnﬁ 3%%%‘?9?]%8{ eg:r;% Eg”#ﬂ%’?firq ré@%%gﬁ&%?@é Oxﬂ&gg'gr ees -

20 aaht £rysd. | 0@81 zir:herdugnpnu}adn Bt (Hat eahibix nSx-fBt bdrkrder diffraction pattern
hexanqi.c ,aci d nonocal cium salt ystal Form 1

hexyl ox 21 I

o oo BPE B TERRL P B RIS i araes 28 Ko Ry SASAIRR 1% Taad0.56h T3 o n
corrmgnsa)rlgggcrgay@ctzgrgg,gtnc_:,gqegjqﬁp in degrees 28 at 8.560. 57. The
conmpound 6 (S—cazboxy 5- et hyl ~hexyl oxy)=2, 2- di et hyl hexanoi ¢ aci d '
nmonocal cium salt Crystal Form | according to claimb54 that exhibits an
X-ray powder diffraction pattern conprising a characteristic peak
expressed in de%hnes 20 at 9.760. 53 10NOV2003 58. The conpound

car b yersstafiing ydorpewyd &@Gﬂb@@eﬁ-mmyyhmmpn C-dektylierans] ccidn sal t
54 t hat ex an x-ray powder
d f?*’ At salr RERREE bl Moo P el secisclibteipy Betish cPRPASAE des 20
at éhatBrisBc &l exPreds? in Bepf&d 20 106,860, 11. 141 13.760, 15.599, 16.740,
20.639, 21.391, 22.139, or 31.559. 59. The crystallrne conmpound
6- (5- carboxy 5-net hyl - hexyl oxy) - 2, 2- di net hyl hexanoi ¢ acid nonocal ci um salt

et hanol solvate that exhibits an x-ray powder diffraction pattern

ISIfﬂ"e racteri st| C §eak expressed in degrees 20 at 6.899. 60. The
‘al | %ﬁﬁag FOBPPERG fx &ﬂyboawﬁemhtmmxmmk&; ~dimethpilreraniid lcidanoi c
acr tﬂondﬂala:ﬂﬁﬁ g I .br owder
diffraction pgﬁéfeﬁﬁﬁé’c%rlr%wgaﬁéﬂga %‘tar ac){] r| S 8§?< Qﬁffegélggn?%&egrees
20 cheragtepigtic peglt exmhssed inyddgrdet RHat R:Zﬁipound -
6- (5- car boxy- 5- et hyl - hexyl oxy) - 2, 2-di net hyl | i exanoi ¢ aci d nonocal ci um sal t
et hanol solvate that exhibits an x-ray powder diffraction pattern
conprising characteristic peaks expressed in degrees 20 at 6,899 and

8. 7/1. St II|n rb X S- et hexy) oxy)

%ﬁdi rre% Eﬁgxan cg@@?‘bu ?éﬁ%@%%}fgﬁwﬁ eXYlR &zgdﬂ?FEX Thexaapisy 6?‘!49 to
cI ancmoﬁalcmhaisalexﬂiahmlt soledte Xhat AXhiDAVWAR x-Fy ddvafet %‘iﬁ)a@tmnogﬁt%e_‘?ﬁ RoffPRRhELS Ng a
cha cterlstl eak expressed i n degrees 20 at 838. 6 he crystdlline

ArGHEL C(ES' EsRsRelin dagreen 20266809 83d/8.261. 2- di met hyI hexanoi ¢ aci d

=

62.  The crystalline compound 6—(5—carbOxy-S-mcthyl-hexyloxy) -2,2-dimethythexanoic acid
‘monocalcium salt ethanol solvate according to claim 61 that exhibits an x-ray powder diffraction
pattern compnsmg a characteristic peak expressed in degrees 26 at 8.838.

63.  The crystalline compound 6-(5-carboxy-S-methyl-hexyloxy)-2,2-dimethylhexanoic acid
monocalcium salt ethano! solvate according to claim 61 that exhibits an x-ray powder diffraction

patiern comprising a characteristic peak expressed in degrees 20 at 18.180.

64.  The crystalline compound 6+(5-carboxy-S-methyl-hexyloxy)-2,2-dimethylhexanoic acid

monocaleium salt ethanol solvate according to claim 61 that exhibits an x-ray powder diffraction



nonocal ci um salt ethanol solvate according to claim6l that exhibits an
x-ray powder diffraction pattern conprising a characteristic peak
expressed in degrees 20 at 18.180. 64. The crystalline conmpound

. 6- (5-carboxy-5-rnet hyl - hexyl oxy) - 2, 2- di net hyl hexanoi ¢ acid nonocal cium
salt ethanol solvate according to claign 6l that exhibit$ GuN@Y 2f0Gowder
diffrga}fegéon 54 1 0 Nov 2003 pattern cc?n‘lpri sing at | east one peak expressed
i n dBYiEk sodprising &t &3, onk 0,,,13,619, 17.677, 18.180, 20.840, or
21. 3%67'533 E@ez f#éiSSt al l'i ﬁ%éagf;—‘#g%%ﬁé% degreés %99at 8.838, 11.061, 12.100, 13,619,

6- (5-carB xs}- 20 HRZI@84y | oxy) - 2, 2- di net hyl hexanoi ¢ acid nono-cal ci um
salt nethanol solvate that exhibits an x-ray powder diffraction pattern
conprising a characteristic peak expressed in degrees 20 at 6.896. 66. The
crystalline conpound 6..(5-carboxy-5-net hyl - hexyl oxy) -2, 2- di net hyl hexanoi c
aci 5. norbheC ahet t.h | solvate that exhibits an x-ray powder
diffraction pg}?taggﬁrﬁes gg%%gl ﬁgg?far%{?’ﬁéﬁmflih%ﬂQxyoéa%dﬁmﬂiiﬁﬁe‘iﬁﬁbib NGl ar ees
20 APOnCsCaigem sglif meThmaoksofmtaihhi S@itGe gmggﬁ e ,

6- ( BnSALRONY 35 EL h%g éc{lex L oxy) - 2, 2- di nethyPHes diffaetioppattermenraprisiiged um
sal t. met hanol® %%?’?Pé e-4 IR gegiessRamt 689an x-ray powder diffraction pattern
conprising ehara.cteristic peaks expressed in degrees 20 at 6.896 and
18.160. 68. The crystalline conpound

6-(gécar E‘gxy- 5- et hyl - hexyl oxy) - 2, 2- di net hyl hexanoi ¢ acid nono-cal ci um
sal 0.net Hhaodrystglivat @n f claim®67 that exhibits an x-ray powder
diffractioon Pattern gg%%ﬁ‘? g‘? E%caigf’éﬁa‘?l’ae%khwlo@ybéamimqhymmid Rcidegr ees
20 TPTG°HSYm s matenod selvsta it ehBRBONPE powder diffact g

6- (éﬁﬁfa%febi@ﬁal'ékféﬁégg%lsl he%%%ox%- 2. 2-dbnet Byl hex Ao HoR PAKEIN FEMETISAE 6i um
salt met hanol SoTusTed HELGress Agat 18- 80ai m 67 that exhibits an X-ray powder
diffraction pattern conprising a characteristic peak expressed in degrees
29 at 9.219. 70. . The crystalline conpound

6- ( > carﬁ;xy- SZQHn?t hyl - hexyl oxy) - 2, 2-di net hyl hexati oic acid nono-cal cium
sal?’- methwgnotyswtineatempsicar @i ~Skal that .exhibits an x-ray powder
di frﬁ&ﬁ&‘fl@% Sg@tt rn conpri =s?(ﬁ‘gafé’g’?ﬁ?é%@ﬁ#@?ww&ﬁmwmci atidlegr ees
20 at 11.320. "EF‘W sqivate g embimexwwg&\aaéridmeﬁagog&%Qn s

6- Gﬁaraaerﬁnﬁ&!ﬁeﬁcsr&bf&écafﬂ%é/&%% - % %51 di met hyl hexanoi ¢ ati d  NOHEY ci um
salt nmet hanol sol vat-e acc i éai 8 dr8d#0+ hat exhi bits an X-ray powder
diffraction pattern conprising at |east one peak expressed in degrees 20
at 8.339, 9.219, 10.280, 11.320, 15.800, 16.741, 18302, 19.816, or 21.724.

68.

mono

Th ine compou ;
¢ crystalline compound 6-(5-ca:boxy—S—meﬂ'lyl-hexyloxy)-z,2—dirnéthy1hcxanoic acid

claim 67 that exhibits an x-ray powder diffraction
in degrees 20 at 8.339. |

-calcium salt methano] solvate according 1o
pattern comprising a characteristic peak expressed

69.  The crysualline compound 6-(5-carboxy-S-methyl

’ -hexyloxy)-2,2—dimethylhexanoic acid
mono-calcium salt methano] solvate according to claim 67

that exhibits an x-ray powder diffraction
panemn comprising a characteristic peak expressed in degrees 20 at 9.219.

70.  The crystalline compound 6-(S-carboxy-5

. -methyl-hexyloxy)-2,2-dimethylhexanoic acid
mono-calcium salt methano] solvare according to cla

s im 67 that exhibits an x-ray powder diffraction
Pattem comprising a characteristic peak expressed in degrees 26 at 11.320. |



72.. The conpound 6-(5-carboxy 5-net hyl - hexyi oxy) -2, 2-di met hyl hexanoi ¢ aci d
nmonocal ci um salt I|-propyl alcohol solvate that . exhibits an x-ray powder
diffraction pattern conprising a characteristic peak expressed in degrees
29 at 6.899. .73. The conpound

6- (50arboxy 5- net hyl - hexyl oxy) -2, 2' dlrnethylhexan0|c acid sal t
1- propyl al cohol solvate that exh| bits an.x-ray powder di ﬂpﬁaﬁfﬁbrﬁ[ﬂﬁtern
conpri sing a characteristic peak é%bressed |n degrees 29 at 7.843. 74.

The~gonp 6- car boxy- hy hexylox 2-di rnet hyl hexanoi ¢ acid
monot aI cﬁﬁ crgﬁé]? W‘B&%“Pga %iﬁ%fpf”%ﬁ ﬁﬁﬂowiﬁl%dlwﬂe&ha&aumg geidvder
di f frioacchlefinp sl REMaGA @slﬂrhela@aardlﬁg% a&hﬁg bt GuRFRER AP HERAS Lt S50 eCS

20 at 6.899 and 7.843. J
6- ( BREH SOMPLIS RS 3k leash ory |poady)axpr¢eedj inveltdrydshzx an@369,ae 200, mpgal 1gingy  sal t

i piopyd I?Pg h%mao ?gﬁﬁsf%ﬁpng to claim 74 that exhibits an x- ray

powder di on’ pa rising a characteristic peak expressed in
degrees 29 at 8.661. 76. The conpound

6- (5- car boxy- 5- et hyl - hexyl oxy) - 2, 2-di , net hyl hexanoi ¢ aci d nonocal ci um
salt 1 propyl al cohol solvate accordlng to claim74 that exhibits an x-ray

pomer dnm campdund HE3- t&bmy-&ﬁﬁﬂf%ﬁéx?ﬂb@)—g fzadlﬁefhwhbﬁdo& gﬁ@&ﬁ%@ﬁ&ﬁﬁe" in

g t 10%@?62 56 . . The"conp
“caP) 3%“ sgivateethat @%iyplrsz ap- :erraryepmydaueda&?mnon qmtdrnrrcmpﬁdlmg @wm-
Sa|dhal?qcféﬁ§)gﬁwlbeaﬁ|e %ﬁed%‘?h%@ée@ﬁ%@%ﬂ ng to claim74 that exhibits an x-ray

powder diffraction patter conpri'sinng at | east one peak expressed in

degrees 20 at 8.661, 11.359, 12.300, 13.100, 18.262, 20.721, or 21.740. 78
The conpound 6-(S-carboxy- 5-net hyl - hexyl oxy) - 2, 2-di met hyl hexanol e aci d
nongcal cium salt 2- &ropyl al cohol solvate that exhibits an x-ray powder

gb /Pr acthﬁrFW@eﬁr 1§-Senaplyoxgi Sngethyl-leixstvgy o2, b i ahyBetaneXPicas fRHoddlitgar ees
0] ounq ., . . .
6- (s%tt clg %égl Egh‘:’l E "*F" r@%F’g&?}}s 3 Xy RAer HikiiRatden patiers ermprisingciaum

sabhmactmmmeahbmbsabdﬁmegﬂ%@zsﬁaﬁs@xhl bits an x-ray powder diffraction
pattern conpri si ng a characteristic peak expressed in degrees 20 at 8. 000,

80. The conpound 5-(5-carboxy-5-net hyl hexyl oxy) - 2, 2- di net hyl | aexanoi ¢ aci d
nonocal cium salt 2-propyl ' alcohol solvate that exhibits an x-ray powder
characteristic peaks expressed in degrees

di f,%r ac on gﬁtt n conpri sing
y 5 guzd fio-cathoxy- ’#ﬁeetbﬂlrh@bﬂnw)el.%@wmmynﬁe metdﬂmlhndmfmxy)
2231 i} n c I sa ohol sol. vate
accor dlnﬁrgb%do lccglffl|élm@&(;11%@htht(éth g% Efgggtagj grpa& b %ﬁ?ﬁ a&‘ﬁ'@t |°8WP’&§P5 ern
characteristic peaks expressed in degrees 20 at 6.899 and 7. 843

;75. The compound 6-(5-carboxy-5 -methyl-hexyloxy)-2,2-dimethylhexanoic acid monocalcium
salt 1-propyl alcohol solvate according to claim 74 that exhibits an x-ray powder diffraction pattern
comprising a characteristic peak expressed in degrees 26 at 8.661.

76.  The compound 6-(5-carbbxy—5-rnethyl—hcxyloxy)-z,2—dimethylhexanoic acid monocalcium
salt 1-propyl alcohol salvate according to claim 74 that exhibits an x-ray powder diffraction pattern
compﬁsing a characteristic peak expressed in degrees 26 at 18.362.



conprising a characteristic peak expressed-in degrees 20 at 8.619. 82. The
conpound 6-(5-car boxy-5-net hyl - hexyl oxy) - 212- di net hyl hexanoi ¢ aci d

nonocal cium salt 2 propyl al cohol solvate according to claim80 that
exhibits an x-ray powder diffraction pattern conprising a

characteristic' peak expressed in degrees 20 at .18. 162. qs[]n@mmund

- 6-(S-carboxy. S net hyl - hexyl oxy) -2, 2 & met hyl hexanoi e aci'd m salt

- 2-propyl -0, e_gccording to claim SO that exhibits an x-ray
pomdggg céi i ﬁ‘t?e?c ng%ﬁ{i i%g¢Ecéﬁ’r??‘y‘éﬂ%gl%@ﬁﬂ%Y)ﬂ&:dithﬁhWMt acidambnovaRiuggak
expr cPropyl dleghalesivdf @tordin e 18, 12241, 15 382, 18.162,

e 2%&:}@& B4 The-compound @%@.claﬂ'&7§ﬁﬁt eilbidh o 1o powaer diffracnion pattern

6- ( 5- CAFDOYE vk Jqtst oRA pw&mwyﬂ-m,mm&wls—‘th,anpgsg, qqi_;épn?gyl)g@llc‘gi 1 salt

1- but29l728) s@hampsol vate that exhibits an X-ray powder dif raction pattern

conprising a characteristic peak expressed in degees 20 at 7.060 85. The.

conpound 6- ( 5- car boxy- 5- net hyl - hexyl oxy) - 2, 2- di ner hyl hexanoi ¢ aci d

nonocal cium salt 1-butyl alcohol solvate that exhibits an x-ray powder

di ffrgcti on pattern conprising.a characteristic peak expressed in degrees

20 af®9. 0%he cmpomdeﬁfﬁww~ﬁmﬂﬁﬂ-ﬁ@@i@t§f)ﬁg%§§ﬁ?a {teR SN S5 b Foal

<

i met i cid rnonqcal ciwn™ sal't 1-

exhi %%lét 2 %M-zﬁ%@olﬁﬁbﬁe ot exbibis en pryt mmdmoﬁfﬁﬂcﬁb@%angﬁagﬁﬁﬁﬂgggsrai c
peakdlamcmhﬁsﬁﬁkieﬁﬂx@%aﬁ?&g@&s bate and 9.078. 87. Thej conpound.

6- (5- car boxy- 5- net hyl - hexyl oxy?- 562 i'met hyl hexanoi ¢ aci d nonocal ci m salt
1-butyl al cohol solvate according to claim86 that exhibits an x-ray powder
diffraction pattern conprising at |-east one peak expressed in degrees 28
at 10 16. 361, /18. 040, 18,820, 19.922, '21,560, 22.281, or 23.521 .

88. e c und O=(Seaartionyap-ethyliteytioke) 2a i ic acid
nonGeR | Zbbpy g@bﬁolqiﬁ#glthﬁoﬁ 2 thg?yexmi t?%%%?‘ﬁggﬁbpﬁﬁ% iction
pattern conprising a char actéﬁr"ﬁ;béflsif(':"1 XFa¥ pogsisr diffreetiom pattogn exesip2iingta 7. 259,

89. CRifacielsTRsperkie:@résSedinrdogosys 26 418topy! - hexyl oxy) - 2, 2- di met hyl hexanoi ¢ aci d
monocal ciutn salt Crystal Form 2 that exhibits an x-ray powder diffraction
pattern conprising a characteristic peak expressed in degrees 28 at 8.739
58 1 0 NOV 2003 90. The conpound )

6- ( Bo.car RRX Yoms = hexyl o -2, 2-di met hyl hexanoi ¢ aci d nonocal ei um sal't
Crystal Egr )rénf"gp Ht ﬁladt g'g‘ﬁ?rﬁ%/’fys'é'ﬁ‘?@ﬂ'hﬁwW@érdluwﬂwtlmxaﬂo@m agi@ nicHoBal6iAPr i Si ng
chasal 2epropyli glcplmdkslvate that exhibits an X-ray powder diffraction

. . pattern  comprising
characteristic peaks expressed in degrees 20 at 6.918 and 8.000. '

81. ' fmonoca
The compound 6—(5—carboxy-s-methyl-hexyloxy)-2,2-dimethy]hexanoic acid monocalcium

_salt 2-propy] alcohol solvate according to claim 80 that exhibits an x-ray powder diffraction pattern
‘comprising a characteristic peak expressed in degrees 26 at 8.619.

82, :
The componnd 5‘(5‘°arbOKY'S-mcfhyl-hexyloxy)-z,z-dimethylhexanoic acid monocaleium

salt 2-propy] aleohal solvate according to claim 80 that exhibits an x-ray powder diffraction pattern
comprising a characteristic peak expressed in degrees 20 at 18,162,

83,
salt 2

The compound 6-(5~carboxy—S—methyl-hexyloxy)-Z.Z-dimethylhexanoic acid monocalcium

“Propy] aleohol solvate according o elaim 80 that cxhibits an x-tay powder diffraction pattern



expressed in degrees 20 at 7,259 and 8.739. .91. The conpound
6- (5- =boxy- - 5- net hyl - hexyl oxy) - 2, 2- di net hyl hexanoi ¢ aci d nonocal cium salt
Crystal Form 2 according to claim90 that exhibits an x-ray powder

diffraction pattern conprising a char gct eristic peak. 1e8qq@3\p%031 degr ees
; ound ; '

20 abork . he ¢ , 5
6- (S- ca‘rz%%%-a l-%grr%t%lmﬁ‘gf PS55I dogrersaf sy 8.6 dridi3e, acros,mpmrahsizym salt
Crysi&f6Fordd.27according to claim90 that exhibits an x-ray powder

diffraction pattern conprising a characteristic peak expressed in degrees

20 at 18.063. 93- The conpound
6- ( 5- ear boxy- - 5- net hyl - hexyl oxy) - 2, 2- di met hyl hexanoi e aci d nonocal ci urn

Form .2 according to claim90 that-exhibits an X-ray powder
s 20

salt yst.al

di ff?‘ggti frmRpd 6-GoraghaxyiSamethyl-heagliyoNe.dpga | ' ,

at %af8fbuil £l Js%,aé.s iL4Z%%0, 15. g??’,fm 16?@%%%@5@%%%1@%@%% . 302,
19.862, 20-200, 21, 178~ Jf¢ G¥AIbIS shskeay pewdys diffractbnOpat®in ABinprisag. 800,
29. PhFacteristBped expressed in degrees 26 at 7.060

85. The compoun;[ 6~(5-carboxy—S-meﬂ1y1~hexyloxy)-2,2-dimethylhexanoic acid monocaleium
salt I-butyl alechol solvate thar exhibits an x-ray powder diffraction pattern comprising .a
characteristic peak expressed in degrees 26 at 9.078.

86.  The compound 6-(5-ca:boxy-S-methyl—hexy]oxy)-_2,2-djmethy1hexan0ic acid monocalcium
salt I-butyl alcohol solvate that . exhibits ap X-ray powder diffraction pattem comprising
characteristic peaks expressed in degrees 26 at 7.060 and 9.078. '.

87.  The compound 6—(5—carbo_xy-5-methyl—hexyioxy)-2,2-di_methy1hexanoic acid monocalchim
salt 1-butyl alcohol solvare according 10 claim 86 that exhibits an X-ray po“-r.der diffraction patiern
comprising at least one peak expressed in degrees 20 ar 11.100, 16.361, 18.040, 18.820, 19.922,
21.560, 22,281, or 23.521.

88.  The compound 6-(5-carboxy-S-methyl-hexonxy)-Z,Z-dimcthylhexanoic acid monocalcium
salt Crystal Form 2 thar exhibits an x-ray powder diffraction pattern comprising a characteristic
peak expressed in degrees 26 at 7.259.

89.

i The compound 6—(5-carboxy-S-methyl-hexonxy)-2,2—dimethylhexanoic acid monocaleium
salt Crystal Form 2 that exhibits an x-ray powder diffraction pattern comprising a characteristic
peak expressed in degrees 20 at 8.739 ‘
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90.  The compound 6-(5-c&rboxy—5-methyl-11exyloxy)—z,z-dimethylhcxanoie acid monocaleium
salt Crystal Form 2 that exhibits an x-ray powder diffraction pattern comprising characteristic peaks
expressed in degrees 26 at 7.259 and §.739.

91.  The compound 6—(5-carboxy-S-methyI-hexyloxy)-2,2-d1'methy1hexanoic acid monocalciﬁm
salt Crystal Form 2 according to claim 90 that exhibits an X-ray powder diffraction patiern

comprising a characteristic peak expressed in degrees 26 at 17.361.

92.  The compound 6-(S-carboxy-S;methyl-hexyioxy)-Z;Z-dimethylhexanoic acid monoealcium
salt Crystal Form 2 according to claim 90 that exhibits ap x-ray powder diffraction pattem
comprising a characteristic peak expressed in degrees 26 at 18.063.

93.  The compound 6-(5«carboxy—S—meth}rl-hcxyloxy)-2,2~dhnethylhexanoic acid monocalcium
salt Crystal Form 2 according to claim 90 that_exhibits an x-ray powder diffraction pattemn

comprising at least one peak exXpressed in degrees 20 at 9.386, 11.659, 13.955, 14.220, 15.387,

16.461, 17.361, 18.063, 19.302, 19.862, 20.200, 21.178, 21.641, 22.300, 23.218, 24,100, 25.481,
28.800, 29.297, or 30.700. : '





