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y-5-methyl-hexyloxy)-2,2-dimethylhexanoic acid monocalcium salt are
crystalline and have the formula (I), wherein R, is H or lower alkyl. and x is a number from O to 10, and are useful for treating
dyslipidemia.
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infarction res |ng rom conge
10 he\_vloxy) -2.2-dimethylhexanoic 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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i ncl udi ng sodllmrhy@apafb%re@ggmﬁym hydr oxi de cal ci um hydr oxi de, sodium
carbonate. triethyl am ne. prldlne and ammonia. OnMng to the low nelting

character of the caf 50&%31?18\‘%@&:1135%3 disrdosesn 6K 5 shrboxy-Stmbthy hht‘yv lenyd- 20
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i nconsilst ent . offbp@). dnkden éncreasing 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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2-di met hvl hexanoi ¢ acid. The calciumsalt of this invention is also known
as ' C -1027Formuk Envention conpounds have Formula Il1: CH Ca+® CH. O 1
31 3/0C-C-(CH/2)4 ---0- (CH-))4 - C-\~xRR HOCHB CHO 3
Cl-1027 Il 5 whereifs R1GHy H or | dver” al kyl su€hsasprethyl. ethyl.
1-propyl . 2-propyl. and If -butyl. and x is a ntlmbe/ fromO to 10.
Preferred corrpoundsW?Ee\;ﬁhvs(éwmr—ei@l—ﬁ(cﬁg)ﬁr—ﬁ—pﬁgferraHIObIrrpound i S

Cl1- 1027 Crystal FormA erein Rl is Hand xis quu'élal ent to aboutyj3%to
about 60.0 water coft ent Céd having XRD of Fi guCH,1.~10 Anot her preferred
conpound is O -1027 Crystal Form2 wherein Rl is H and x is equivalent to
about 3% to about 6% water content and _having XRD of Figure 15. Al so
preferred are nonsol vated forms of WHé2dalt. i.e.. wherein x is zero. A
met hod s;of dr yinpgii-he calciumsalt fromorganic alcohols is also

R is H or lower alkyl such as methyl. ethyl, 1-propyl. 2-propvl. and 1-butvl. and
X 1s a number from 0 to 10. Preferred compounds are those wherein R is H.
A preferred compound is CI-1027 Crystal Form 1 wherein R isH and x is

equivalent to about 3% 1o about 6% water content and having XRD of Figure 1.

10 Another preferred compound is CI-1027 Crystal Form 2 wherein Ry is H

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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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.).

1~
Lh

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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x-ray powder diffractogram . of the al cohol solvate of Cl-1027.
Figure 5is QPW:HPH@%O&HHO‘W%W%H@%;hg x-ray powder diffractogram of
Cl - 1027 hydrate Cryst@b i@m—dihhleﬁgibﬁﬂ daingiof At kAL r A if9aP@ofim t he
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met hyl 5 al cohol solvate of t di car boxylat e et hér nonocal ci um salt.
Figure 6 is af €0 qonuil aan 1 45 S8k nyater) afthehumidafjcaiondad ddvifg pbdicogr am  of
the | 1OpropyL_ zlg(I) c\_(i)gf%hosl%l vale of Cl-1027. Figure 7 is a two-dinensional
drawi ng of t & >P—'ray powder di ffractogram of Cd-1027 Crystal Form 1 (3.98%

wat er) after hum Bigutec@is dofvoadichedlsiphal @rdfing BE thel@rdy padepyiffateghal
solvate. Figure 8 is a two-dinensi onal draw ng of the x-ray powder
di f f r act ogr aph the#-rrpeyl aloshelsplivag elohbl 0%l vate of Cl1-1027. Figure 9 is a
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of a compound of Formula Il CI-1027 hvdrate Crvstal Form 1 after humidification
i3 and drying of the 2-propyl alcohol solvate of the dicarboxylate ether monocalcium
salt.
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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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.

illustratively including C1-Cy» alcohols. for example. methyl alcohol. ethyl
alcohol. 1-propyl alcohol. 2-propyl alcohol. butanols. pentanols. cyclop'c;_manol,
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



101 O0CH3 CH3 The diacid of Formula | is identified as

6- (5- car boxy-5- net hyl - hexyl oxy) - 2. 2-di nmet hyl hexanoi ¢ aci g.n Lt Al 0
known as "72953". The calciumsalts of Fornula Il that arg Q)&szggbgy this
. inventi owoam#ssorpr epared by reacting the precursor dial kyl earhisxydodzs aci d
ether (1) 72953 with a 15 cal ci um base such as cal ci um oxi de or cal ci um
hydroxi de. Calciumoxide is preferred. A_small percentage of water can be
present in the calciumoxide (up to about 5% . The reaction is preferably
carried out bnheatingthersacydn mixngese leweBux pheint of thk lkylventr posvgnihiehsti d et her

(1) and is at_Jeast only mninally reactive..towards the i um base.

br bt or abl . T Bizsuite: e udh dRiehek RGeSt PP B The 20
sol vent as WehtionIalyeRt B B 18k tohvelforP6 R 64 bof itvdsiky karbaxdial kanol s,
illustratively including CI -C 12 al cohols, for exanple. nethyl alcohol.

ethyl al comasiid ethend pipythe mapgtrsicium spit.ghy molar seo Pl caivaide pent anol s.
cycl opent anol:, . ., .S, I , j afgrably, the

ol vent i o acief REERIF aeif ¥ReP T KARA be BRlSckREpbiofoa i D8R V- o

al cohol . 25 ZHpeonimacty 005 adolai egulwalanas. Bdfiey lallowhargi sbffidiére tingd for thiet h cal ci um
oxi de readi | occurs at, anmbient .0 i gher pressure. and a t erature of
general |y gr%%l‘flé’ln 1P REF b&b‘b?FP @%@a[@f&?@%ﬂ%é&.ﬁ qLI{B‘?XéUé‘Pg ﬂ?eth?“s} ppr eci at ed
that the reagtion shid bagdubi & 26:aebdRdNe R0 3 MR AL AH5RZ&iRGT! | B01100026

-7- bv heating the reaction mxture to the reflux point of the solvent. or
even hi gher compee. iprefwiingsolygitt iatfram aboutidierabpunicifohasss. untdroponndedct i on

throu?Qout ttge reaction n‘ixstﬁrg.vil nQrder togrﬁssulre conversion of nost of
t he dial kyl c ?Brc%%w RVEIRRT et het ?$5‘ht8 PAEEBHBYEal ci um salt, the nol ar
rati o of cal ci um oxi de t@gf di al kyl.carboxylic agid ether (I) should be

5 t

bet ween approxi mat&by O. o] appﬁzﬁxi mat el y 14953 moj-ar equi val ents. After
al | owi ng sufficient\tximJ react,i

for the %to occuy between_the
di al kyl car boxyl i ¢ ag/%— ‘ﬁ'e(ﬂz&:z)n?rfaﬂ wnﬁﬁ"C%xi de, *By @B i d product is
formed and recover ed. Tcpi cally, the reaction ils 0 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



: conplete. in refluxing solvent, in fromabout 4 to about 96 hours.
conpound of 10 the present invention results having the fpl hNg mul a:
CH Ca ++ CH3 C C-(CH))4-0---(CHI )4 _-- i - c 0 CH C)éﬁﬂLRnEQCZﬁ€$-1027

_wherein RY@01/8508 or | ower al kyl inclusive of methyl. ethylecineopoopy!
2-propyl, I-butyl. and x is a nunber fromO to about 10. In a preferred
enbodinment. Rl is H (i.e.- hydrates)- Typically. the amount of water

present in preferred salt forns 1 ranges fromabout 3%to about 6% (e.g.. X
= 0. 0; - 0. 06) .salpfll} srrubstgntially|ihsoiibie anth evhichaatibe neduil-weaovédiey drving

di al kyl carboxylic acid ether ) .and.th l.ci.um oxi de. the reaction can
be di I>lut ed bﬁﬁg{g&Q{{ngﬂco&fingng.eléﬁwsa%qg@ﬁﬁ-l%h caleiugh iplis Spriestancedns o
referred to aHieking oMRENriERiRMY BRIshIi Brodiuef ﬂ{e%@jzﬁql)m ?ib{?élﬁrew%%x*édt he

reaction solvent such that any calciumsalt dissolvedint reaction
sol vent t endVithofirpshewprbiupatobvent. and isibersaftaraimied o xemive. thanmdjaity ofitheeact ed
organi ¢ materjal:s: remaLn | | t.is. .eci ated t.hat, cooling the
ori gi nal solr%/rg'l?f? Ir{s‘"ys E%mggoﬁ%éyﬁ&éxgﬁa. s‘é‘i‘%ﬁffg’g{"&‘-’éﬂ?}g‘bﬁﬂ% f‘her?ﬁﬁ ey

di al kyl car boxy4 isnperitdre @therthaproasieaipdmngalahd (dsb thahhd d@¥oridasidess
precipitation. The id‘g‘nééit% (i)folighe added solvent is dictated. in part- by
the identity CFPFHETGUEE FANIROPTaRg canmks wigh hegdie hested PBtgse. @ase of the

al cohol s. metnydeufeplerbubiy! methshyt suA1nSeRERRNLA LB MRLKHR. G SeCOnd)

solvent. O her work-up solvents can iInc her,
t et r ahvdr of ubetweemabou€ 682Cad®atmiux @00°dl. Haa@&)dubbmmes"tamﬁng dPbRsdheni®| vent
Is one in which the dialkylcarboxylic acid ether

can used, . provi ded |
m)nocgﬁci um iﬁ% EI%OEX/FEDD %M‘i‘{’e%@f?@bb@q Blots undgr vaaum 10l 1) i s
subst ant i al | yurinas plcHRLE reABh BRI ofdile Bivdadi 1y removed by drying
Surprisingly. it was discovered that heating and agitating the amorphous
form of dialkylcarboxylic acid ether monocaleium 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.



_using normal conditions. Upon isolating the Cl-1027 calciumsalt. for
instance by filtering or centrifuging off the solid prod (rn)
is optionally washed wth fresh work-up solvent. and is fﬁld\é@v&!ﬁﬁéu ed
_to removeWOdsSaBBority of the 5 remmining water and sol venpCrilBtio®s Dryi ng
is facilitated by heating the salt (I1) to a tenperature greater than room
tenperature and |ess than the deconpositigon tenperature of the salt (I1).
Drying can be with hot air. heated inert gas. or in vacuo. Preferably. the
Cl- 1027 salt (I1) Iﬂsawé&f@dembodlmmmbt imvengon proyeles vorddistiettween about 50C

and about 100 ntiallly dr ve 0 after
about to 3 ]{’Jﬁ%ﬁph%}bn%g“%gr\? Q-ZP ﬁ? %tl%- élaf‘gcﬁ @ggﬁ.‘)’ﬁ G%Fr"%/acuum to
further faci | Heaing armpeﬂaioanfaxmaluﬂé Béinh € of HeBdrczalcith eéuﬁimkym it was

di scovered that heati n%@fnd agitating the anmorphous form of
di al kyl car box3PCRESHE 1@ 96F R der exnnded petiednof sime. pfiahout A ¢ Aboyd8dencse of

wat er t onl Li . vents. , but

di al kvln%ar box&lnl(’%rgl}%%gtg}égé&tn cwsr%?gh SRR ‘Eﬁﬂ%léfefjsc(()rﬁt%%%%ﬂﬁcnghﬁl ghly
crystal line. (HvsiatlirkiFoahi2opodict t:é}ebé:pﬂeFa:ldﬂfHﬁaéth ift debiréd) b3 réASMBIRd ray dryer
facilitated Qﬁifurther repoval of all volatile solvents to yield a

crystal | i ne iR kyiGrrboxylq acid etherdbiyith salgivmhydronde mwetenhhea¢ foriskye  The
hum di ficati r | et
il Kyl car bosy TRUsARAN Rt ot bR e GO S U 9 el 11

solid rmnocalp@ttmwletndenwd in§igxeosadd 1H a humdification process prior

to conpl ete dryin der to . facilitate renoyval of the volatile solvents
to bre]i}a ow t he desg}%ﬂ lolgc}ﬂris landg are praferred gspbrdiments Secpuse they gt e

crystallini t ghscRuify Idkobiwiend riaicn et knkle upfldyi pra heat ed

vacuum chanber. water and water vapor is |ntro ucéd to the partially dried
di al kyl car bok9Tmeladtihgt arpgiried mathonomposire iaimmidificatibh.) TheBatphrigh yi ng

operations a ation. hum di fi cati on.
vacuumis r egﬁpﬁﬁlﬁgﬁunt |¥kﬂgé}%g}§11{° a(:fqgstﬁ?;{trf'%ﬁ%gﬁé{‘m §%lbﬂﬁeé‘“\ﬁg] PR The

di al kyl car bofylloveing diechugiiHfcan®Neoaé e ain Sk dildg) isQhtidkiee By thok oM Ng a
hum di ficati rocess .is highly crystalline and has a bul k”densi ty

fol | o#Png taﬁﬁfrﬁc@}w@ﬂwm}w&b ey powdey diffrasingrameof sodvaed spitsi(Tl) et h an 30

average of abyily e r rmof. Cl-1027
calcium salt é_ll [) hagé{gcgaﬁl{mggr%{sﬁ S?Nat foplg' u?oﬁag%ﬁ%fo c{% 85??&%4 g/ ni.
wi th an avermgtivl efcobdosthy Khlﬁﬁhgmm}hmpyl alcohol. 2-propyl alcohol. and 1-butanol.

Additional analysis on the post-humidification dried dialkylcarboxylic 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
25 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)



10 NOv 2003 W01/55078 PCT/ I BA /00026 -9- In a preferred enbodi nent. the

I nvention provides two distinct polynorphs. nanely C-1027 Crystal Farm|
and O -1027 Crystal Form 2. Heating a suspension of Crystalline Form| of
the nonocs? &i&alt in water to about 60C to 90C for extBETERLIENF ods of

" time. of about 6 to about 48 hours. 5 converts it to the ge r l'1ine
form designated Crystalline Form 2. Thgg-Crystalline Forﬁ1 gqgr@(}ﬁu@%an be
prepared directl é’i i f_desired. by reacti nget he di al kyl carboxylic acid
ether (1) w t(H->3latentMonydp8x b andthgzcan be Tspdge et Reningubin debendemigui shabl e
from one anotg Relk byl M Ex %z powder diffraction patterns. as
evi denced in |Shelgé%é?ﬁgm'sﬁggé%tlé?Z%%?@brms | and 2 are preferred
enbodi nent s becaudd-1028\is ewreentigliwtnpvevalusrddess citidpahise idfredtiigaiagduleg an
el ectrostatic,. char than salts o Formula 11 that are drjed wthout
exposure to IR l&b’iti%&ﬁ."-"%@n%{%@? PHHUS Evertion 3F pf Pyrtigplar mportance

di al kylscar boxylk tedGiitl lingk mae&hz&'h&égh Aagipe foOllowing
the humdificati on_'procesls aend a final r%'?hg?gﬁg{l“ﬁoi clgﬂt%(ejsg %)1;7 the x-ray 15
diffracti on (MedBatiamad figther epbpdimand wlits idivérfticacs agnathed of treatingat ed sal ts

(1) are sh 1.0 the figures and indicate.solvate formati on withi.n the
Sol 1 d pr oductSFpn dlstfse o gk tbmpiing Baffy e o 2 el maced b
2-propy! al cabsmenasideffectivebaah: of Ledhfduand FanalmIl s eftdave

post-hum dificatign dried dial kyl carboxylic acid ether nonocal cium salt
(11) is indi 8&PrRte iptherdnee regrited 1oread pr Breventithowiasehlar disgassosidiabeigs 20 wit h
bet we abou I hv.al . te Lyal ent of

G al kP car ot nimr TREHmpduliR 46 R BspRbisRled B LSlocP BN 1" 0
15, for exaahe 5000 migkdawemoreegdnatiliysiboct 30ntot3080ang/dbNA comirmB crystal and

pol ynor phic for f conpounds c be characterized by one or nore uni que
2-theta val u%‘?p{ggie‘i ﬁ%sag% &W@@ tai%B?Pb&f@%'gf@ﬁﬁe same dospgfelepelgarces recite

several 2-thghgioyad RRShe ReatmBdH ﬁdﬁ)‘r alidn }Sfll/&%%ulg]ir alsesidl £d ‘gglrll%_?ﬁrdent ify a

uni que structure. Such unique structure or s SO are | I ed by

char act eri st $pecifisgibn tnvewingdakads phlp(apard\iRevdime HDhathalseroli andfe 1' C NVR

specthym treating and preventing diabetes.

Further embodiments of this 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



- The invention conpounds of Fornula 11 are useful pharmacol ogi cal 30 agents.

The conpounds have been shown to raise HDL and to |lower triglycerides.

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

. 01/ 55078 Wel/358181/ 00026 -10 1 0 N O V 2003 (U. S. Patent NoECHIBPEO0269). and
they can be used to treat noninsulin dependent diabetes gebl[gb{z Z[M$

. Patent No. 5,756.544). Cl-1027 is currepntly bei ng eval uat éd¥f |4 al

use in treating vascular diseases. Thus. the crystalline fornms of this

i nventi on arengfosppans.ifoudsamplepreams and skis psiches camalyo Bf PreprEdi | i t at e

commerci al manufacture and use or_h %el i fe-saving nedication. A further:

enmbodi ment ST P KIBHTIGA BHO%et hod of treating vascul ar di sease and

di abet es conpri siRGrddih Riosé Faly dighdrRirate TRdadRlantagenefatle pfesettisednmont an

effective anount of a conpound of Formula 11, An "effective anmount” is the
dose requi r abe fdlopying detailedprapmmies arpsetfagl gt wrto bespderalog Ut Met es of 10

t he mapmal . COM. Aol h i r f about 50
to abbur 5000 HaRdRy PR BriRRERc, KT ST Tty A S £ comoni y
enpl oyed dodageatlon dhesGpetod ti30fresent tevgntidihedbcismioes toedeyendesvel s are

enpl oyed for, the treatnent .and prevention of vascul ar disease. as well as
for specifilBEPHIRE PERBIS H§ INeyRITated e["b’(’ﬁ) refA®NES-evat i ng HDL- chol est er ol .
and for 15 treating and preventing di abetes. Further enbodi nents of this

i nvention are pharnaceuti cal corrposié i gorrpri sing a conmpound of Formul a
Il together with pharmaceutically a bFd exci pients, carriers, or

di | uents. Thﬁ'e?ﬁ’%fb‘ﬁ%- L rfc)gi#mlgﬂfeﬁﬂ'l-fh@fwlﬁ%\@,ﬁ1(ﬁﬂlteth_\‘lﬁ@sla:no&ad'cﬂ_ﬂt eral, or
rectal adm nistration, th oral delivery being preferred. 20 Typi cal

phar niteut i caénaatdamrsaltdnydratec Cpysaltinedtarim 2ed in oral fornul ations

i nclude | actose, sucrose. starches. such as cornstarch and potato starch;
cel lul ose de;_f('bvat { I“/‘Igs such as net hyl andcgt_;th cel | ul ose; g?t ins; talc:
oils such as egetable oils, sesage oil. |cottonseed qil; an SE%COIS such
as pol yet hyl engﬁr}ﬁl(CHzﬂz'éT‘opr_e 2244 o icalty &€ in the form of

tabl ets, capsub’es, iemulsions, 25 solutions. atd the |ike. C3nVIABE ed

rel ease fornul ati dAd; for exanple. using @Hy

72953
R
‘o ([3H3 Ca cHy
0" CH. cH, ©
3 )

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.



_polynmeric matrix or an osnotic punp. or the like. are also utilized.
Typical formulations contain fromabout 5% to 95% by wei ght of a conpound
of Formula Il adm nistered with the excipient or carrier. Flavoring agents
. such as Y¥RAFFPT§| avor or orange flavor are incorporated. POVEIIOWIS ent er al
adm ni stration, the compounds are optionally formulated {W N’Ovl QQ@Bt S such

as isotonic saline. 5% aqueous glucose, .@gnd the like, fo conveni ent

i ntramuscul ar _and intravenous delivery. The conpounds optionally also are
fornul at ed wi Coplusscdionamatigetos2(0°h to RE°E endwiofappuppostelyor has. Filtgpsadig]l WO
01/55078 PCTI I BA [/0Q026 10 2003 conmpositinns., for ex e ms and
skin patches. can HP 'dmg’é %P%ﬁ%aé’ﬁn I%B{?gﬁﬂisqgi(&g € WL???Y%%@%OFW@E ds. In
order to nore fully @ﬁ@gggﬂza)t wdsholadlyant@gas:of the present invention,
the foll ow ng detai}ed exanples are set forth. It is to be understood that

the 5 foll owi ng exeiTBms-H7&K§.391ill.1 ustrati on only and shoul d not be
construed as a J|imtation on_the sco the present invention. All

e
citatiohs to Pisthargmpreduct Gake from ssUphes fhareesolyenhweRIBus Sfher ei n by

reference. EXAVPLEC. [ihoRaaaAbI Qvad) (5200 GaIRRY pardrRE Mehr 19ARXY) - 2, 2
-di m et hyl hexanoi ¢ acid 10 nonocal'ci um saft hydraté, Crystalline Form1

CH (CH))4 -O ( CHpp)¥vacul,onitheS@steThi, SeCark @Hemperatiire for@GR() St - 0- ( CH2) 4
U oo LoHE O_!tgil-gtigr? g)ﬁér-a;proximately 1 hour at 85°C and full vacuum. Stir product
at 85°C and full vacuum for 12 to 16 hours. Set jacket temperature to
10 100°C. Close valve to vacuum source.
Charge by way of vacuum blank through injection nozzle:
Water. HPLC grade—6.4 Kg.
Water will vaporize and humidify the system. Stir the sealed. humidified system
for 4 hours. Re-apply vacuum and dry product for 18 to 24 hours. Cool

svstem to 25°C. Purge off vacuum with nitrogen. Discharge dry product

o
th

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.



2. MIBE XH)0 + H20 Pilot Scale Exanple to prepare Cl-1027 hydrate Crystal

" Form1 via ethanol solvate. Charge to 750 L glass-lined still: 1

5
6- (5- car boxv- 5- met hvl - hexyl oxv) - 2. 2- di net hyl hexanoi ¢ aci d: (72953)-54.4 Kg,
179. 9 noWO @&5¥8um Oxi de 980/ 0-10.2 Kg. 178.2 noE: Et hyl PRIERH026pyr e

~ anhydrous-392 KR 497 L. Start agitation (stirring) and )/ X to
reflux (76-80C). Reflux reaction 20 m-x3.ure for 96 hourgﬁa@ogcw 2[(9)@35C.

Charge to reaction mxture: Methyl tert-Bun-1 Ether (MIBE)- 128 Kg. 163 L.
WO 01/ 55078 RZTNNERI(AQ00R4e linGphh D8N6:2AB62: 71 424060 I-@8ct 2612*n2Xfure to 20C

to 25C and stir _approximately | hour. Filter. soli duct by
centrifugati 60 T &1d3FaA %@S@aﬁi@w@ew&ﬁwt@@ﬁt@wg{%ﬂ%&-11. R is
CH3CH2-). Wash solid product with: MIBE-307 Kg. 391 L. 5 Discharge product
cake from cepjjsi §Bepafadrar ge sol vent wet product cake (d-1027 ethanol
solvate) to 400 L agitated pan dryer. Seal dryer_and apply vacuumon the
system Set jackeUpoefptheaseaiceup o thsmeg@ngﬁtl-IO&bhr@rﬂecﬁgrYaﬂ Berm |

approximately 1 ho at .85C and full wvac t c at 85C and full
vacuum for 1 Of%ss'l‘éﬁﬁlcdlﬁﬂeg.“eéeefnﬁoé‘g{?édl? glﬂw%gééq%u%r{eﬂ'%ﬁﬁé' T’%OC. Cl ose val ve
t 0 vacuum sombisaldialsge ebynslayhate wacfonnedinaeRutihg etghalcoticd@si on nozzl e:
Water. HPLC grade--6.4 Kg. Water, will vaporize and hun di f%‘ai@ system
Stir the seadfeseribasiabionef ihedempealhihe Shylalophal hom the 15pigied m and dry

product for ﬂx%ﬁé@ &%ﬁ%ﬁ- i dé@ghm PRy AR RHERTF Q2R farg RUE AR Qi yiEAIUM Wi th

nitrogen. Discharge dry pro
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 10 about 150°C in the presence of about 80% to about 95% relative
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



fromthe dryer to give Cl-1027 hydrate Crystal Form1l as a white solid.

" MIIl dry product through a Fitzmll with a 91 A screen (The Fitzml|

Conmpany. Elnmhurst. Illinois). Overall yield: 55.2 Kg (uncorrected for
4. 04% waive@ P1/559T8 9% 20 Anal ytical Results: C16H2805Ca H20PFRIBCA{0826 (KBr) :

" 1107.3, 1416.2. 1477.9. 1552 cm1 ldentification (IH Nl\/f N@&lﬂé@ 8 7.2,

3.4. 1.5. 1.2. ldentification (HPLC retgation tine)---Wa (ﬂ Qay C18
colum; 150 x 4.6 nm 8.46 m nutes 25 Assay (HPLC wtiw -99. 30% Et hyl
Al cohol Cont @nm dm:t\%h\@@)m@pk@@s/m%?’ aahwehm TeblaeBni hfebu yﬂensm of

coupl ed. SYSS B Py or T L B Pt T ek Rt Y
Cont ent - 08%&@%@|crﬂs%iﬂn@fdﬂﬁlah@w@cy&b@| donsietehely Brdducsevithitdglrsull. WO

01/ 55078 -13 PCT/ 1 BAO700026 10 NOV 2003 13C NMR (solid stat é’ﬂl n ppm 189. 6:
186.2: 71. 4: dgsity: argiys lsoppservalbiy less elegigostaticrihan the pRrpRewslofM & sonance

consi der ed u?l?]agé{?exgsq{c il o wylg%:géveg dBahdii Eﬁ L:Hérfaégﬂ%tﬁ:slaﬁlﬁe gpon further

scal e-op of oregol ng at e Uysta 5 process.
di fficul ti espwdne. arshouldttermmtd thatcBDWengfremmnﬁrphaus ﬁi-dﬁubprodﬁhtsilsm@nocal cium

salt ethanol sol vate I ohol as . described
above. The rEWgMEHS@\garﬁ‘g @Fldggégﬁfﬁté% ?ﬁlf ¥?’§%I it'é"ép?ﬁ\‘ﬂr?)tf’? hy::Irate

Crystal For mylmpidkich. 9619¥ﬁ¢oﬁﬁﬁb’15‘i'1bf fdgGitbd fotlthd S6BREsiGicR!Be USi Ng typi cal
maxi mum drying conditions (100C, full vacuunm) and vacuumtray dryers. 10

Di fferent typestalinalgiiml ptbdicyer s were i nvesti gat ed. Although sone

smal | -scale |ots. were dr| d t.o accen bl.e |.ey et
resul t@ Wer e InCOHb %e advan ages otf%'le huml% fe ca%on proce@gndarleﬁﬁm

crystalline 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.



and the conditions applied were not conducive to further scal e-up. See

" Table A for drying exanples. The various lots (all prepared substantially

as descri bed above) are identified as "CD nunber”. 15 A preferred rocess
_for formWy¥H87hydrate is to expose the G- 1027 sol vat e"cp?tﬁ?

hum dity. The added humi dity greatly accelerates the rerm yg@} m%he
et hyl al cohol and facilitates producti oiisof the hydrate. -
initially applied to the vacuumtray dryers with sone success. The further
application to agitated pan dryers res tf'e‘d in a process whereby the ethyl
al cohol 20 was easily renove This humdified
dryi ng process produced cong?sté‘nt cr %Ft |rt1§<§ﬁ%§rgguct in short cycle
times and thdrefibre denonstbatisgsMeiasi bi | it yifer | ar gelenalenwanuf act uri ng
use. The initial drying method. wi thout the u of hum dity, produced a
Cl -1027 hydrate product with an anor phous phtfg‘t'séal form as determ ned by

x-ray 25 di fAEEeEeET (T U e Prfer LOUS CD-29Q9C 3 1hi, F1QF lable A). The
hum di fication process conprises drying the al cohol solvate at an el evated
tenperature of about 50@ T¥Cabout 150C in t h@4presdBLeE®IH about 80%to

o . e
about 95%relative hunidi td/()ngtrlg St 2338; ZolCI tlgztérgggn@m }‘g_{ ed in a

Form
=t on.

hum di fied agitated pan @d$
1 product w 3 i ey 3
Subsequent | y <X 035 obsé da3t cr yst afd'l i n&CroFIR i bit ed
signi ficant advantages ogggrshe anor phous formg ThepoOE:(d927 hydrate
Crystalline Form | (Lots™CD-3103-3243 in Table A) has a hi gher WD 01/55078
PCT/ | BO1/ 00026illedderel 0 N O V—2@)32001 k densi ¢ t had%abéMphous Cl1- 1027 as
shown in Table B. The bulk density of the ang rph%)_ﬁ )g was observed to
be decreasing with incre@ih§ production scabté &% alline form
however. was consi stentl uced with high bylk 1 al so
observabl y Iess eI ect roséa?n Edt han the am)rph(?us f%?%t E{adprrrVINa{'%eﬁ'ﬁg%terl stic
that greatl iiy; A HO GRahae 306, Efsgoul K product. |t
shoul d be not ed that sol vent Tee armr phous Cf - 1027 product al so can be
converted directly to O@I$IPT hydrate Crystal Rdhne FaofakEDHy exposure to
humi di fication. Solvent content is not requi re)g f0£ 1:t”hgtcgzl_(l)nversi on to the

- .1 /70

@101°C
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




Crystalline Form 1 product. 10 In sumrary. the advantages of the

“ hum dification process and resultant crystalline product include the
follow n 1. The hum dification process allows for the effective drying of

_the C-1 8?9"115§Pa$ate Crystal Form1l at a large scale. |t preHTRI&E0036

consistent. substantially alcohol solvent free product i '1 g W mt er

time period. i The resultant crystal I i nd6-al cohol solvent fre

hydrate Crystal Form 1 product ge IIy exhjibits a hi gher bul k density

t han anor phous CI-1027. This bul k 1°‘t§r° K4S been reasonabl y consi st ent

upon scal e-up, whereas the afpj ,9%1 elﬁn%mgsmtgvas observed to drop

upon scal e-up. 3. The resultant crystalline. alcohol free Cl1-1027 hydrate

Crystal Formilot2D product isDopsgahbdd/ | ess Tainect r ostoatvieat Chatant he

anor phous product. This greatly inproves the ?ndl ing characteristics of

the bul k product in Iarge- scal e productl on B’é at| ons. and in subsequent

fill/finish OPSI3AR e DT Boerk g5 JIAOR VWO U017 55078

PCT11BOL/ 00026 - 15- Tabl e A Dr i ng Trme Experl rrent s/ Results 10 N O V 2003 .

Lot 1D Dryi ngiNedhed: Ti me Solvéneg@ntent (h2d) ADEIRAEROH/ac. Tray Dryer

@72C @80C CD-3032 Vac. Tr ay Dr er tea? 82C M 'l ed herfo(}fl: 95C ra? 95C

CD- 3044 Vac. A%¢ Thyer @ 60C2 24 0.72%
watermatray (@ 97°C 24 0.41% EtOH
here remilied 0.11% EtOH: 1.39% H20O
CD-3089 Agitated Pan Dryer
@ 82°C 24 7.1% EtOH
@ 98°C 24 3.5%EtOH
@ 100°C 24 5.1%EtOH
Moved to tray — (@ 100°C 20 1.8% EtOH
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% EtOR
@ 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»O

top of oven




@ 82C @O01C N trogen bleed --->r 102C started here @O01l-c (x101C
" CD-3055 Vac. Tray Dryer (a-- 60"C MIlled: noved - (a. 82Cinto a rotary -
‘. 104C dryer here @ 105C (), 104C @101-C (a, 104C (a; 101 C Muved to
Ctrays - (WOO01AYIE r: 10 3C 481. 12% Et OH 241. 08% Et OH 720. BZDARL{/OM26 2. 84%
H)O 247. 0% Et OH 246. 0% Et OH 245. 5% Et OH 244. 4% Et OH 720. %ﬁ%ﬁ? éﬂ] 4%H O
245. 2% Et OH 244. 1% Et OH 244. 1% Et OH 182.10% Et OH 720. 2% Et i

1.5% H70 247. 70i % Et OH 245. 5% Et CH .
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




244. 7% Et OH 243. 4% Et OH 242.90/' 0 Et OH 242. 5% Et OH 242. 0% Et OH 242. 0% Et OH
" 240.3% Et OH 240.1 % EtOH 1.92% H20O @ 82C WD 01/55078 -16- Table A (cont'd)
Drying Tine Experinents/Results Lot ID Drying Method CD-3082 Vac. Tray

~ Dryer @ 8YC01/53078 ed here ( 98C Added 5 L -r (a 97C water por/oumenzséCa, 97C

here rem |l ed CD 3089 Agitated Pan Dryer is 82C @98C (100C to
tray -* 100C dryer. Added n 101 C5 L yater @00C CD-3 1dRW@V Dryer

@) 84C @ 95C (: 95C (a@95C 95C
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.



PCT/ 1 B01/ 00026 10 NOV 2003 Tine Solvent Content (hrs) 24 5. 97% EtCH 24
" 0.85% EtOH 24 0.72% EtOH 24 0.41 % EtOH 0.11 % EtOH 1.59% H)024 7.1 %
EtOH 24 5.5% EtOH 24 5.1 %EOH 20 1.8% EtCH 18 0. ?72% EtOH 24 0.01 %
Et OH, 3. OYOPHIRD720 6. 7% EtOH 24 3. 9% EtOH 24 1. 77% Et OH PCHIRD1/88%26&t OH 72
" ND Et OH: 2.12% HBO CD-3111 Vac. Tray Dryer ia. 81 C24 10 trays (a). 98C24
wi thout covers. rq 97C24 Trays placed afjgmi|led top of bibNGYAHBRH
0.07% EtOH 0.05% EtCOH ND Et OH; 1.94% H20 WD 01155078 PCT/ . B01/ 00026

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

CH‘\ : -
HO O 75 T oH 1. EtOH
C—C—(CHy)y——0——(CH,)y; —C—Cy_ ~+ Ca0
2N >4 TR, 2. MTBE
o CH, CH;
3 72953 3
CH, — _
0 l > Ca (|:H3 /O
C G T (CHy) 0 (CHy), —C— C\\o - XCH5CH,OH + H,0
0

CH, CH,



17- 10 N Ov 2003 Table A (cont'd) Drying Tine Experinents/Results Lot ID
" Drying Method Tine Solvent Content (hrs) CD- 3103 * Agitated Pan Drver @
80C 1| Ks water -+ tiU 80C added here 0. 100C milled CD 3 130* Agitated Pan
Drver t(&00/H¥8B 2 K2 water --' ~a~ 80C added here Ca. 10RCI/FHOLAZ6

" CD-3135* Agitated Pan Drver Q 80C 2 Kg water --. {a: 99 @ 98C
mlled CD-3172* Agitated Pan Dryer r: $C 4 Ka water ?@N&%m

added here r. 100C CD 3321A* Agitated Pan Dn,er ca 80-85C 6.4 Kg water -:0
96- 97C addeftandard Dabdra38G¢ Flehotdo Et OH 240. 07% Et OH 240. 05% Et OH '

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

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

—
L

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.



0.06% Et OH: 3. 7% H-) O 245. 9% Et OH 240. 04% Et OH 240. 06% Et OH 0. 08% Et CH:

" 4.15% H20 245. 76% Et OH 220. 02% Et OH 5. 50. 02% Et OH ND Et OH: 4.38% H, O 207. 0%

Et OH 190. 2% Et OH 240. 2% Et OH 186. 27% Et OH 270. 23% Et OH 190. 06% Et OH WO
01/ 55078WP@IBE$BEL/ 00026 -18- Table A (cont'd) Drying Ti nBCT/IB01/00026
Experiments/Results 10 NOV 2003 Lot |DDryi ng Met hodTi vent t ent
(hrs) CD-3243 *Agitated Pan Dryer 0., -8p-87C197. 22% Etgj @ON@\B aﬁﬁgr (Z.
98- 99C160. 09% Et OH added herer"a? 99C180. 06% Et OH The product is anorphous
by XRD unl ess designated with * sy®seMPERS scale of product from CD-3 172
was 35.1 Kg; CD--3221 m@tr%__ ; T 6Dy MBS 1S
Crystalli ne%%éagﬁ}:l%ggi%{ﬁ%na yf?lse?hﬁq}exyfowm%lﬁ%}%l b kil
monocalcium salt hydrate, Crystalline Form 1

Standard Laboratory Method (This is a summary of repeated reactions

5 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.

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

23

Figure 3.

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

dimethylhexanoic acid monocalcium salt, methyl alcohol solvate




" around

The extra drying tinme in these exanples is because of the 24-hour turn

time for the ethyl alcohol analysis.
-19- 10 N Ov 2003 Table B Bulk Density Results Lot

WO 01/ 55078 PCT/ 1B41/ 00026

| DBul k Density Bul k

Density YWRDIWSSHSMe (g/ nl) Tapped (g/ L) CD-2969C0. 3360. 439ARGTIRB1E026

" CD- 30320. 2390. 306Anor phous CD- 30440. 2490. 279Anor phous

CD- 30550, 2800. 315AnDr phous CD- 30820. 23403837 Amor phous cD- BB ¥o20033
7Anmor phous CD- 31020. 2150. 270Anor phous CD-31110. 2180. 264Anor phous

CD- 31030. 3430.H@4Cr y§H_a>

CD- 31350- 2420. 37‘90

| 1i ne CD-31300.3110.9B6CrOHt al | i ne

dtalline CD-3 1720, 2810] 438¢rvstal [ine 1 MeOH

2TCEys (e e 344302

i ne 6-(5-carboxv-5-

nocal C|7§§5h sal t,

CD- 3) 221A0. 3720
Preparation of ysté
di et hvl hexan0| Cc aci
OCGC--(CH)4 CH

Cr vat aldelhe E 2

hyI hexyl oxy) - 2,72~
etty} al cohol solvate H; CH3

th

10

CH- . _
'—0\ ! 3 Ca""" CH3 /O
TG (Ol =0 (CHy), —¢ 706 xCH5OH + H,0
O 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.

Start moderate agitation (50-60 rpm stirring) and heat mixture to reflux (64-66°C).
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:

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

solid.

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

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



CH3 OH O(CH2 )4 ---- C- 72953 CH3 O J 1. EtOH CaO 2. MIBE/ _0 CHI
Ca- CHH OC C- (CH))4 0 (CH2}4 - C - XCH3CH2OH + H2O CH CH, O3 J WO
01/55078 -20 PCTI1B01100026 10 NOV 2003 Standard Laboraton-- Method Charge
to 500 mwodumseek, round bottom flask with heating nmant| e. PCHIHOWR0026

condenser. and overhead stirring:
6- (5- car boxy- 5- net hyl - hexyl oxy) - 22- di nethyl hexanoi aci d'! U(J/\L@}{) 29@30 g. 5

0.08267 nol : Cal cium Oxi de 98% 1. 0 equi val ent. 0.08267 mol. 4.73 g
(corrected fQalguhiGontent (IEFhgbrrédiabfooateiB7.13.09% R3I1.11% (Bew@r tangoder at e
agitation (stirrin and heat mxture to reflux (76-80C). Reflux reaction
m xture for X&Ib—j%?-ﬁ%}gx;ﬁ@i@lpolgq;c nEAH fa‘eléé aPge -t o reaction

m xture: MIBE=- 0 09.,79.2.n. | . .reaction mxtyre-ta 20C to 25C and
stir approxi %éﬁ?‘%sﬁ%?weﬁm ?Pé?-%(r&fé* 1§67 JéPIST’Io?dchté:&\?@%h solid product
W t h:
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




1 > MIBE-40.0 g. 50 nL. Dry product at 60C to 100C and full vacuumto
constant weight. Discharge from dryer. Wiite solid. Overall yield: 21 g
(20 g dry basis) (corrected for water and ethyl al cohol content). 80% of
title coNy@ONEF078nal yti cal Results: 20 Identification (|RPCT/HRBL0002407. 3.
1552 cm Identification (I HNW)-(CDClI3): S 7.2. HPLC i%m% 0
Cl-1027)---99. 738% Et hyl Al cohol Contenby(Ww % VPC)--1.9 |2 a'gntent
(KF titration)-1.73% (ave. of 3) 25 Cal CI um Content (ICP. corrected for

wat er)- 10.82% XRD}quystaI i ne sol vat &€H See Figure 2. 13C NWR (solid
state) in ppM489.]9:> 186.7: 71.6: 58. 5% ,@2*, 29.9: 23.5 I-FigpvbAleahgl cates a
resonance consﬂefe-d-(@hiﬂ,qlue—@oﬂfﬁﬂﬁ)a“cfysf f or mCa@D 01/ 55078 >~

PCT1l BOL/ 000263 21- EXAWPLE 3 10 NOV 2003 eparation of. MTBE

6- ( 5- car boxy- 5- met@lgl - hexyl oxy) - 2, 2-di @élt3hyl hexanoi ¢ acid nonocal ci um salt
hydrate, Crystalline Form7pos3t andard Laboratory Method (This is a sunmary
of repeated reactions 5 followi ng the sane procedure.) Charge to jacketed
500 nlL. 3-neck. round bottomflask with overhead stirrer. vacuum gauge.
wat er injectign ngzl e. andc£xt er nal te‘mper(? ure bath: 50 g of

6- (5- car boxy- rretlhyl hexyl oxy) - 2. 2- di rfe hexanoi ¢ acid nonocal ci um
salt. ethyl al goh ?I—gﬁqut"e—Cpre éd—aﬁ;dégcrl €U ;CH-ABERanpl eH3O Seal
reactor and svArt agitation (60-100 rp full Rouse vacuum on the
system Set j@ckeEHgenperature for GOCCH§>t|r product at 60C and full
vacuum for 18 hours. q:lpggp@tx%ycﬁsgga%acuum source. Charge by way of vacuum
bl ank: through injection nhozzl Water---20 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)




| Water will vaporize and hum dify the reaction system Stir the seal ed.
" humdified systemfor 4 hours. Reapply vacuum and dry product for 20.5
hours. Cool systemto bel ow 30C and purge off vacuumw th nitrogen.

Di schar g&@PY550 oduct fromthe reactor. Product is a whi tRETIRANRP2G Ol | d-

" Overall yield: 24.89 g of title product. 20 Anal yti cal RESJ?I&@V :Zﬁ@gn(Ar ea
% Cl -1027) -99. 725% Et hyl Al cohol Contenps;m % VPC)----0.09 t'e t ent

(KF titration)-3.25% XRD anal ysis established the product to be Cl-1027
Crystal |l i ne Feaiciuth.Cowmt (IEiPgoomecied fEXAWRIIE— OPF38par ati on of Crystalline

6- ( 5- car boxy-ps et hyl. - | o -2, 2- dimet hyl hexanoi.c acid nonocal ci um
sal(t, met h§|y %ﬁ%n?%lgﬁf é%@% é??‘%’ﬁ%‘%‘t"%%i?eﬁlcfg% €5 NOV 2003 HO CHB
CH OH 1. MG@h i~ )4 AT A AT Y 2. MIBE CH3 72953
G 33 -0 o CAMB ot Titen 1608 fego i o R &P W0 6
CH) 00-13 Methyl Al cohol Solvate Standard Laboratory Method Charge to 500

m.. 3-neck. round bottomflask with Wﬁ%h.;mnt | e, reflux condenser. and
overhead stirring: 5 6-(5-carboxy-5-fwethyl=hexyl oxy)-2. 2-di met hyl hexanoi c
aci d; Gl - 102Pr&afatidn of 645%3rbady-DniethB-WRR bkyFa|2-diosdthi Iexakiidacids8% 1.0
equi val ent. 0.08267 nol. 4.73 (caorrected for purity Vet hyl Al cohol -

187.5 g. 237 mgjjocalcium salt, Crystalline Form 1 from 1-propyl aléohol soivate
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



Start noderate agitation (50-60 rpmstirring) and heat m xture to reflux
" (64-66C). 10 Reflux reaction mxture for 21 hours. Cool to 45C. Charge to
reaction mxture: MIBE-60.0 g. 79.2 nL. Cool reaction mixture to 20Cto
25C and ¥Q91/%5PMr oxi mately 1 hour. Filter off solid prod®RST/IBYERGsOl i d
- product with: 15 MIBE-40.0 g. 50 nL. Product is white sol

chunks-50.87 g Dry product at 60C with.-fall vacuum for tﬁhmg f@ﬁ% ght
(21.75 g). Dry at 80C for 16 hours to vvel ght of 16.34 g. Dry at 100C for
4.5 hours t oy weigHt of 10.97 g. Disc l_Lrom dryer. Product is a white
crystal line 20 sblid. Analytic hagssu tsz PLC (Area brdirorhaiephdg. 7379
Wat er Cont ent ,EKFCITFf(FIéz)hon%) g %,94% 1 r &#fle of 3 Tuns) VD 01155078

PCT/ 1 B0O1/ 00026 1UNOV2003 -23- Cal ci um ntOsnt (1 CP. corMéBied for water)
-11.00% to 11.22% (wat er %gaqge) XRD- &iH31027 net hyl al cohol crystalline
solvate. see Figure 4. 13€RMR (solid state) in ppm 189.6; 186.2: 71.4:
43.2; 29.6: 23.5 EXAMPLE 5 6 Preparation of

6- (5- car boxy- 5- metfyl - hexyl gxy) - 2, 2-di thyI_heml c acid nonocal cium
salt, Crystal¥ne|Ferm | from nethyl é soI vate Standard Labor at ory
Met hod Char ge t@—[&d{@k@%ﬁ[}@_r_(&l—]j) =heclks roum.[@fq)ttam flliebtk wi th overhead
stirrer. vacudm gauge. “Wat er injection naxzl e.| and ext er nal tenperature
bath: 10 6- (@carbelxv 5- rret hyI hexyl ox(\zp{ 232- di et hvl hexanoi ¢ aci d
nmonocal ci um sal t; ﬁ Cf sol vate, preparied in Exanple 4. Seal
reactor and start agl t' t’?pé A% tr!P8b%Fpmy . Pull full house vacuum on the
system Set jacket tenperature for 100C. C ose valve to vacuum source.

Standard Laboratory Method
Charge to 300 mL. 3-neck. round bottom flask with heating mantle. reflux

condenser. and overhead stirring:

h

6-(5-carboxy-5-methvl-hexvloxv)-2.2-dimethvihexanoic acid: (72953)—25.0 g,
0.08267 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%



Charge by way of vacuum bl ank through injection nozzle: Water-- 10 g. 15

" Water wll vaporize and humdify the systemat 100C. Stir the seal ed.

hum di fied systemfor 60 mnutes. Reapply vacuum and dry product for 2
hours. C¥PI/SPBM emto 25C. Purge off vacuumwi th nitrogerPC'IIZIBQUﬁEF e dry
" product fromthe reactor to provide crystalline white f;%&p owder :
4.22 g. Anal yti cal Results: 20 HPLC (Area. .o Cl-1027)-9924% Et hyl AI cohol
Content ("-t % VPC) - 0% Water Content (K F titration)--3.84% Cal cium
Content (I CPXRdQJrr-r@bﬂ@E 2-propydelsphel crystaling sokwes- cp/EigdIg §:ne Form 1. see

oo e o - 5 MR Rl ah Bhbod: 187 2900 AR B4 B3R2c hoxyasip et by | -

hexyl oxy) -2, 2 aci dnonotal ci um'salt, I-propyl al cohol

sol vate WO 0316.%5978; BCT#:11B3*100026 -24 10 N O V 2003 CH CH HO 3 CH 1.

1- Propyl Alcohol ~C-C(CH ) 4---0---( (g—lZ )4 Q. + CaO O I 0 2. MIBE CH
CH 7293 CHIheA indigptes a pgsofiange considered uiaedar fhis forgk (o, ) 4- © C

XCH CH ,CH OH+ HRO 0 CH, CH, O I|I-Propyl Al cohol Solvate Standard
Laboratory Met hod Charge to 500 nmL. _3-neck. round bottomflask with heating
mant| e3 reflux condenser. and over FesMELEY | ng:

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

monocalcium 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



5 6-(5-carboxv-5-net h-1- hexyl oxv) - 2. 2- di met hN. 1hexanoi ¢ acid; Cl-1027 Step
I (72953)-25.0 g. 0.08267 nol: Calcium Oxide 98% 1.0 equivalent. 0.08267
mol. 4.73 g (corrected for purity); 1-Propel Al cohol-187.5 g. 233 ni.
Start nmodgpahRs@gi tation (50 rpm) and heat mixture to reflpgx 6% -
Reflux 10 reaction m xture for 12 hours. Cool to less th rhJ ' 61 ge to
reaction mxture: MIBE-60.0 Q 79.2 nL._Cool reaction m kt Vo to
25C and stir approxinmately 1 hour. Fil te4%-off solid product. Wash solid
product with: 15 E-40.0 g, 50 niL. Pr&gluct is clan-like white solid-69.06 -
g. Dry pr oducH(é\at € and full vacuum fpr3 ?hours (wei ght 91 RRol1- Dry
product at 80 -3 our CB3) 23 y pro at _100C far 2 hours
to 18.03 g. '/scch rgééfl:pﬁ)m S)r_bce(r Sg gi ec\)&ite'sgﬁ&%ﬂ. Zq%%gl ytical
Results: HPLC (TAregy% Cl -1027)--99. 064%;_ -Propyl Al cohdl ntent (TG&A) -
5.99% Water Content {1 F tizbs@ation)- 1.72% (avg. of 21 runs) WO 01/55078
PCT/ 1 BO1/ 00026 Cal cium Content (I CP. corrected for water)-10.73% 10 N OV
2003 XRD- Cl -1027 ﬁstal | i ne_t=propyl alcohol solvate. see Figure 6- 1 3C
NMR (solid stamne) ihsppm 184%: 186.0. 74Hs: o13. 2: 29.6: 23.8 EXAMPLE 7 5
Preparation of & (5-¢c v;-__ne(@gy - hexvl oxv) - 2. 2-di aet hyl hexanoi acid
nmonocal ci um sal/¥, yg{:gll Bi ngJ For mzi"' frem %pr’%é%cgﬂ oh@llfﬂcgigl vat bggt andar d
Laborat ory Metdiod arge to jacketed 500,nm.O 3-neck. round bottom fl ask
with overhead stirref, vacuum gauge. wat&r injection nozzle. and external
tenperature bath: 10 6-iButgkkibdiwlSEvaret hyl - hexvl oxv) - 2. 2- di et hyl hexanoi ¢
acid nonocal cium salt;

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%



1- propyl al cohol solvate. prepared in Exarrple 6. Seal reactor and start
“agitation (60-100 rpm). Pull full vacuum (best available) on the system
Set jacket tenperature for 100C. Cl ose valve to vacuum source. Charge by
~way of vapsmnsed:@nk through injection nozzle: 15 Water-10 gcrNgdioods | |
vaporize and humdify the system Stir the seal ed. hum dlflﬁd S qﬁéﬁ for
30 m nutes. Reapply vacuum and dry prodygct for 2 hours. Cd]o d 3
bel ow 25C. Purge off vacuumwi th nitrogeh. Di scharge product from the

reactor to pngvhdecuhpirChetliaR IRBWELIcdHR] 3dvate, 20 FAREL YOI cal Results: HPLC

(Area % Cl-1027)-99.19% I-Propyl Alcohol Content (TGA )--- 0.0% \ter
Cont ent (KF tBCINNROBIIBstASYn(pvg]8%%; 1B6.0; Calécubm Tant 2he (I CP. corrected
for water)- 10.20% 25 XRD-O -1027 Crystalline Form 1. see Figure 7.
EXAMPLE 8 Preparation of Crystalline6-(5-carboxv-5-nethyl-hexvl oxy)-2, 2-
di et hyl hexanoic acid rmnocal ci um BEAMPIZE p[opel aI cohol sol vate WO

01/ 55078 PCT/1B(c)1100026_-')6 10 N O V.200 . 2-Propel

Al cohol ' | Prepacation ofp(Jrcarhoxp-methybhexy 'ear) &Zfdlme@hﬂhem agd) o3

72953 ""0\ 1 Wb %n’}ég_‘%r[\ga!ﬂne%npl %m%&%céﬁ)ls@l\até CH1) 4 - O

(CH2) 4>

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:

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:



" 3-neck. round bottomflask with heating mantle. reflux condenser. and
overhead stirring: 6-(5 -carboxy-5-methyl-hexvl oxy)-2 2 -dinmet hyl hexanoi c
aci d: (7YEB®YIW 0 g,  0.08267 nol Cal cium Oxi de 98% 1.0 R{TAREAI/RA926

© 0.08267 nol. 4.73 g (corrected for purity) Propyl Al cohol: 1ﬁ@\g %39 mL
Start noderate agitation (50 rpn) and hggt m xture to ref Qx - .
Reflux 10 reaction mixture for 24 hours. Cool to 40C. Charge to reaction
m xture: MrBESGerbexy-3-methyl-hexvieaot2.-disethvihexdneiclaced meno@livg sgl6C and

[ [ I f: f |J.d. l'id d
i th: WTBE - 40, 0 1607 s dlint Pl orof (S SRPhoc AT 1 P70l

at 60C and full vagmmmeflor-23.99urs to weight of 28.59 g. Dry at 80C for 16
hours to 23,27 a. Drr at 100C for 4 hours to 17.51 g. Discharge fromdryer
to provi de ca&rariPR€ white solid. Anahtical Results: 20 HPLC (Area %

Cl-1027) - 99. 9 Vb A : s OV ent (KF
titrat |Zon) - T&%@n?g@gg&ﬂ%%é%%ﬁﬁk%t%nt ? I Egt%(zzaofrbﬁ e'c%\g{ O%‘?}I wat er) -
10. 27% WO 01/ 55078dPLCIbBOkti000R6ated ZV2Grph). ThICuR0 ®3tdRIlack cdfaini@- pr opy|
al cohol crystalli

189.4: 187 7; 70.B¢5 i egipen SmpeTRd in 3 yeser bgh 1 f5 qmPeghge 4G PPy g
The * indicates arhe5QRANE & PO RS it (HAer hifoshi¥r Jr&se for 7 days.
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%

et
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

RERY
W



EXAMPLE 9 Preparation of
" -(5-carboxv--5-net hyl - hexvl oxy) - 2, 2- di net hyl hexanoi ¢ acid nonocal ci um
salt, Crystalline FormI| from 2-propyl al cohol solvate Standard Laboratory
~ Method CWeéR 885507 | acket ed 500 nL 3-neck round bottom f | askeGa/mehi/esezd head
stirrer. 10 vacuum gauge. water injection nozzle. and e I erature
bat h:  6-(5-carboxv-5-net hyl - hexyl oxy) - 3;2- di net hyl hexaa)c;b deém
nonocal cium salt: 2-propyl al cohol solvate, prepared in Exanple 8. Seal
reactor and stgyt agﬁ:Hgtl on (60-100 rpm. IELHiJ Hw | vacuum on_ the system
Set jacket temperathre for 100C. d ose val ve ,t’o vacuum sour cB20Char ge by

15 way of vacuu &= (G pygt—Onje¢CHehy 'm&zﬂ: Nt €Fa(OHd, g Vet Br wil |

vapori ze and idify the system Stir the sea humi di fTed system for
60 m nutes. Reapply Hguum and ﬂd__,y pr oduct G 12 ho Oool systemto
bel ow 30C. Purge off vacuum w.?

reactor to prowdeafreeflovmng powder--9.01 g. 2 cal Results:
HPLC (Area % Cl - 102y -99. 611% 2-Propyl Al cohol ﬁt ) 0. 0% \Wat er
Content (I MF tdtratijor -4.04% cgavg, of 2) C m Oont ent (I CP. corrected

for water)- 10.93% -1027 aII rm ure 9.
EXAMPLE 10 Pr epﬁfat |,on(§ﬁDé ystal 1 ?Qﬁ a(r:h@xy ’éng "J-F (gexyl oxy) -2, 2-
di met hyl hexan@i ¢ agyd nonocal ciumsalt, JClt;ut ylQal cohol sol vate WO
01/ 55078 PCT/1BO /00026 -28 1 0 NOV 2003 CH, €H, HO OH 1. 1-Butyl Al cohol
/ICG I C-(CH,)4-0-(CH ,)4-CC + CaO

Standard Laboratory Method

ni trogen. Dlscharg ﬁCt fromthe

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 glollpwingorampds fughersbusteatestthe pdvaamgenet be PISCHEGIUTR §alkki 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 ( }Hﬁ,ﬁ jon)-1.93% (avg. of 2) Calcium
Content (ICP. corrected for vvater)-g 0 Fi£

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)



WO 01/55078 PCTRE01100026 -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/3s8%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
Crom o 0r villesTacsonBame Lpie v ered R (g ek ity EraP AR Febka) ci um

Content (I CPc1qory effsédla iode ddBbRichr dé&ea&@%pl&ﬁ@a Cheal 023 @l)'%mabxhd 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
for ”e%b y Waxtn te d%l.;e%e\?&rl \%ﬂnc% ﬁggearlﬂelje%pa? %BgrdXsJyﬁﬁJE&ddecrease in total plasma,

cholesterol. with a maximum 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




Charge to 200 nL round bottom flask: WO 01/55078 PCT/[BOL /00026 -30 1 U
- NOV 2003 6-(5-carboxy-5-net hyl - hexvl oxv) - 2. 2-di net hvl hexanoic acid
nonocal ciumsalt: Cl-1027 Crystalline Form 1 prepared using method of

Pi |l ot Pl %0 oi/5Bamnple 1-24.4 g Water----100 g 5 The round betaaeer/bdoas k

" containing the slurry was attached to a rotary evaporatorg ﬂnﬂ m :
rotation initiated (120 rpm. The round_jgottom flask contdi Hi gvt lurry

was then immersed in a water bath set for a tenmperature of 60C. The

aqueous sus peach madiaahargtel Diffetentiztion vedsrespéedrbcvipuabizingribe hcnwrmlajmps . and

then the m xt cooled 1o 20C to 25C. The soli wer e .10. c Iected by
filtration af f% ?fs\‘/WthﬁCS@S BPOSF TARFPORY &% MeHES %sl'b‘l ‘ﬂ‘ff‘“BFaE)l&E was dri ed

at 90C under .full vacu gnstant wei.ght t.0 Form 2
v ate as o amerd o 5014688 3 Wbt el iy o P O e rdiBe By o
84% Anal yti ¢ mB®sdbIbey ddscHBEd LY BireduX &lal. 18R240cr b L6 VBt 1933 58 T33h ol
Content (wt % VPC)-0.04% Water Content (KF t|trat|on) 3.47% Cal ci um
Content (I1CP. corrected for water)-10.78% XRD-Cl-1027 hydrate Crystalline
Form 25 see Figure 15. 20 13C NVR (sxAMPBEat7ze) 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. 3Ph2ﬂm6eolﬂﬁet9c—sa21ﬂﬁetabahmmzl"‘C]Clmzv I ndi cates a resonance

i der ed his f LE 13 25 P f qystall
6 (5 car boxy- 5. ok P2 hESRES S S¥e it iy TRTOrE: S BUTRADEA RS um

salt, Cryst ahﬂhkféﬁclgﬂfsmb%,eléx%ﬁlﬂ'_@ﬂlgll’aydensny hpoproteln 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



reaction with cal cium hydroxide in water WD 01155078 PCTI | BO /00025 -31

" 1I0NOV2003 HOCH3 CHB OH\ | | / H1 G- C--(CH7)4 O (CH2)4 ---C—~

+-Ca(OH)? ----~ 0 CH CH, 0 72953 Calcium Hydroxide MN=74.10 -O | H3
Cam H3 / WO 4S8 2H2O C-C (CH2)4 O (CH -))4 -C\ o CH @GqO/1BIBiMAdar d

" Laboratory Method Charge to 500 nL 3-neck. round bottom f_i ﬁsﬁd\{/tﬁﬂﬁgati ng
mantle. reflux condenser. and overheadsstirring:

6- ( 5- car boxv- 5- et hyl - hexvl oxy) -2 2-di met hvl hexanoi ¢_aci d; (72953)-25.0 g,

0. 08267 nol . radidaciiviny Wysinootiadgedrbugleyinge @0 asylrglighenmide ip doBoed imbille 6. 13 ¢

(uncorrected ot r ter- 17 7 : i ' and
heat ni xt urea?({)u%"tfg&idé]ﬁllf’\% ot gﬁe%ﬁﬁﬁdréo %ﬁ%&éﬁ ? Bﬁe%hhaggtr éﬁérfl?g%l
reaction m xpagerk0 0-5C. Add 40 nL water to maintain stirrable mxture.
Filter off solid product. VA47hite 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 Anal ytigxdlMeEsBligs: HPLC (Area %

Cl -1027)-99. 60%
5 Capsule formulation

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
Cormnstarch 500 g
Gelatin 120 ¢
Water 1000 cc

Magnesium stearate 20g




Water Content (KF titration)-4.93% (ave. of 2) Calcium Content (ICP .
- corrected for water)-10.52% XRD-Cl-1027 Crystalline Form 2. see Figure 15.
20 As noted in the forgoing exanples. the calciumsalts of Fornula Il, in

various spbwgtsadgforns. are solid and many are highly cryspatigdifReozshus
" making them especially useful for commrercial manufacture and fornulation.

This unique solid nature and crystallinjty of the calci ur?b Qa i
surprising. given that other WO 01/ 55078’6t'PCT/ | B0O1100026 10 M&O%omn

salt forms have undesdisiRbl &hdhRURI 18ébs BRI 356 8lok Blel @Pnsbd#El ard 18Rl d With
hygroscopi ¢ and/or noncrystalline. Such hygroscopic and noncrystalline salt
forns are unsobBsivnatites gadatid iarthe weteal Bhenwergramtiationrig seraenetodmgd. and on

operations. The fol/ ow xaml e further illustrates t es of
Che present careretids 2Pt BAeP BORPICS e bR vl (8 e Yo WA A2
Conpari son OfrerBIAGR! dozhdtarCildntl tsinixuiteds 0bMpressadl ihe 98Irhowibigs digz gener al
procedure of Exanple 1.72953 was reacted with sodium hydroxide, potassium
hydr oxi*de. anid/>adBelystardard pencane pershehikmehtablet conaings001pe g diplkvl  her

di al kanoi c a%{h@ pp| ecul e, and 2:1 per dial kanoic acid nol ecule. The
properties o tﬂe solids thus prepared. follow ng conplete drying. were
conpared to the calciumsalt (C- 1027) from Exanple 1. The results are
presented in Table |I. TABLE | Salt W@_% groscopi c Status Salt

Pr epar edPhysi cal FornPhysical Propertres o ol i d di-sodi untol i dVery

Hygr oscopi ¢ diraphgagisfoumtiddtioVer y Hygr oscopi ¢ nono-chol i neQ | -

di - chol i neoi | - nono-sodi untol i dHygr oscopi ¢
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



nono- pot assi untol i dVery Hygroscopi ¢ nono-cal ci unSol i d and/ or None to Sli ght
Hygroscopic Crystalline EXAMPLE 15 1 The effects of Cl-1027 of Fornula I,
Crystalline Form1, on Lp(a) and other |ipoprotein paraneters in two
nodel s ofw@bgssstsed Lp(a) were determined by the foll ow ngpdinpsismz@ssays
" Cvnonol gus nmcaque nonkeys and Lp(a) ransgenic mce ar ﬁos&&é i th
Cl-1027 at 3. 10. 30. 100. or 300 ng/k2.for 2 weeks by oﬁa I} ﬁ@uap(a)
WD 01/ 55078 - 33 PCT/1B01/00026 10 NOV’2003 | owering i s dose dependent

(-9. -23. - 6hagn&humandninBri%iliciie dddea Sblutldh of 3Rk red @e irtD dec oBOG@renyTHeg/ day
doses, respectively). In these. studies_ total m%: asma_and. HDL, chol ester ol

decreased. | Fesuhiagispensasienischomegeszed adiystedia Pl 20 mibeificacih@Pdeated into
five groups w gui=val A " / : | W th

ci ther 5 ventiiyidd SFERNA Ml BE o ooUh BisifiB5uis 2 13 B4 oBRLBHR

nmy/ kg/ day) . Bf hixkusgensivanphaihsviddkhy of thewitaky apidi etixer salt.tIf degirednthe r&d weeks

on treatnent). At the stajt o the study. plas a), averaged 40 ng; (1
dL) acfoss tA¥ @’}do‘HBE‘Fm%\E{“’éTY aYpE &R eﬁ“ﬂ%ﬁﬁﬁ%ﬁbﬁ’é’ Jéheac?é’gora\%fé’ﬁdent
decrease in pLARIR 4eBf@) (-15. -41. -54. and -61 %for the 3. 10, 30, and
100 ng/ kg/ day dos€ l'evels. respectively) as conpared to 10 mce dosed with
vehi cl e alone. There was al so a dose-rel ated decrease in total plasng,

chol esterol. with a maxi num decr easgx@fipoat the 100 ny/day dose.

Li poprotein profiles determ ned by HPLC denonstrated that the decrease in
chol est erol Ceaudgablet formmilation o si gni fi cant decreases in LDL chol esterol.
HDL chol esterol renai ned wunchanged. The ratio of HDL cholesterol to VLDL -
LDL chol est erol i mereved—35—with eatrenrt—roma—eeni+aot—vatde of 0.39 to
0.65. Plasma apoB U8y  decreased by up to 30% CHANGEs are similar
follow ng the second week of treatnment. EXAMPLE 16 1000 tablets

Tablet Core
6-(5-carboxy-5-methvl-hexyloxv)-2. 2-dimethy1- 168.92

1-hexanoic acid monocalcium 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



The effects of C-1027 Crustal Form 1l on insulin sensitivity 20 C-1027 is

" evaluated in a standard assay utilizing 3T3-L1 adi pocytes. which are

particul arl re?sﬂponsi ve to insulin. ie, sugar uptake can be acutely

activat e¥¥A8USHY 20-fol d by insulin. The nethodol ogy uti | iEASIBOHPORGe assay
" is described nore fully by Frost. et al-. J Biol. Cheny. .

1985: 260: 2646- 2652. Specifically, 3T3-3d4. fi brobl ast cglll IU; N\dezggtjai ned
from Anerican Type Culture 25 Collection (ATCC. Rockville. MD). Cells were
grown to confilméhe&caiates sfotaRe pad edminedraiion. Eachdaeropnwins 168 ape of

confl uent ce re.t.r W Igasuyli -0, 25 uM dexanet hasone.
and 0.5 nM [-ﬁgTw “ﬁg%fbﬁ%ﬁﬂ%\gh{,ﬁ%x%ﬁ% @19:36%}8%}??1 "al bovine serum ( FBS)
cont ai ni ng Dul becThe mvehddi dridate raghe' aad Mty (BNEM and usinglayse hater . t he
medi a was changed to 30 DIVEM containing, 167 riminsulin and 10% FBS. The
medi a was t hdsscabad iarsaeh fubl CEBLEPRRR AFHCEREKHRAEPSNAISEREPCHRY unt i |
harvest. Cl - : L4 zedyi i . I i i uded in the
madt 5 on my&gﬁdgﬁghg%}deﬁﬁghégpeﬁ et B b MBmel B35 ke 49%0 N 5603
- 34- each nedidarstdwinyer thofdregripgtiestibesprefesred sebodiamknity/ofvthe prdsenti ng t he

accunul ation. of. fat drople in the cells cose. transport was .neasur ed
et t aPreioreind fetma skt e m B oL PRk AT R Tor o
cel I's on Dayspdii @GesdbMBe peser: id-cRBbMALQL ofhih BaBeElalind ToypaSaadatk, et al ..

Endocri nol og 1993: 133: 352-359. 5 EXAMPLE 17 Phar macoki netics and
net abol i sm afoifitltCra disoaqlyGlaim the ubjsciunatier redardridasinepaiodabeon for the

treat pent of slipi.dem as .a -at hed cl erosis by el evating high-density
| i poprotein f@ﬂ%?é(&p%?lms C(’FBE‘?%M%%PE&%%@@H ng the atherogenic |ipoprotein
Lp(a). O -1027 is rapidly absorbed in the rat. 10 dog. and nonkey. Oral

bi oavail ability appeared to be high even though Cl-102 7 pharmacokinetics
are nonlinear and the drug seened to undergo enterohepatic recirculation.
Apparent intravenous (lIV) and per orals (PO elimnation half-life values
are shorter inrat (5 to 7 hours) than in dog (17 to 31 hours) or in the



nonkey (9 to 15 hours). In vitro binding to plasma proteins is species and
15 concentrati on dependent. Al bumin 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 ucuronide conjugate. Mean recovery. (percent 14C dose)}ifp 'qi{a ﬁ gnd
bile-fistula cannul ated rats and nonkeys follow ng 10 ng/ ng[ Cf Q shown
below in Table 2. TABLE 2 Mean Recovery, as Percent of 10 ng/kg and 14C dose -
Excretal ntact Rai Fi stula Rat MonkeyFi stll’a Monkey Bil e87.542.0 :
Urine37.010.578. 162. 2 Feces56. 90. 72101. 83482 Tot al 93. 998. 795. 4108 20
Met abolite profiling is performed by HPLC with radi onetric detection and
netabolites arc identified by LG RAM M5/ M5, Essentially 100% of the plasna
WD 01/ 5507 8WR&TE bRG#HEDRV26 10 N OV 2003 radi oactivity was unchanged drug.
Since an acyl-glucuronide is detected in bile and urine. LCUNMR analysis
is perfornmed to exam ne the potential acyl-mgration products. EXAMPLE 18
5 Capsul e fior nul ath@Roh s B/ AL S RrafiR - 5- met hyl - hexvl oxy) - 2.
1000 g 2-dinethvl hggan%mggiqa rmnogaal g‘leg@glg%‘ét%%)dr ate Crystal Form|
Lactose 960 g Negrassthrihexangicackd monTdabciimgeab aif Eotraukrle bl ended to
uniformty and filled into #4 hard gelatin capsules. Each capsule is
filled with 200 Mg of Gih.J bl endedcam Xt ure andcogpnt 6i-ns
ol
//C (,3 (CH2)4 0—(CH,), (I.“ C\\ -xR{OH 1

0" cu, |  cHy ©

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:



100 ng of active nonocal ci um di carboxyl ate ether. The capsules are

adm ni stered to an adult human at the rate of one to three each day to

| ower plasma Lp(a). 10 Tablet formul ati on EXAMPLE 19 | ngr dhenb@b t

6- (5- car boxv net hyl - hexvl oxv)- 2.2-dimethyl- | -hexanoi c ladild %ﬁg’i

fonocal ci um salt hydrate Crystal Ford® 2 Lactose750 g Cornstarch300 g

Gel ati n12W g WG 00 Ve ST UM s&ear at g 094/ SFONSE 36

. PCT/1BO/ 0026@1@#\%}\/ tzﬁégg Thg%giﬁal kmﬁ/.eethef&%.sgl t Tﬁ%m ose_.and 150 g of
the cornstarch #z60bl dAME6E8 Wi t5106a s®0Oi on 1897t he 1§810at i nO2A4t he wat er .

gt ant os e bi niRd WPTRSE he Widnes dhiot cafdbe. andotne D2N%i ni ng

cornstarchg and g mMygiaghe | SggeNPresssd i ntsa3698 3% abl 8233using * 15/ 32
i nch standard concave punches. Each tabl et contains 500 ng of dialkyl ether

salt. EXAMRLE 20.23%l DBi5§a8d f @Bul atidh | ngr @8i ent Adbunt 0.096
6- (5- car boxy- 5- ® | - pgﬁ\ikoxv)ﬂg. 2- %_'bnet h‘ﬁzﬁ' 4.0 49.7- heygrei ¢ acid

nonocal ci um sal t7*nydr a

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-$-methyl-hexyloxy)-2,2-dimethylhexanoic acid
monocalcium salt ethanol solvate having an x-ray powder diffraction patiern substantially

comprising:



Crystal Form 1l 0.1 cc Pol voxvet hvl ene sorbital nonostearate Sodi um

car boxyynet hyl cel | ul ose0.3 g Conpl ex Magnesi um Al uni num Silicate0.5

Sugar 100 d-ycerin2 cc Sodi um benzoate0.5 g Sodi um C|trat19 g{@; Aggpgved red
.dyei ‘ng Cherry flavor0.02 cc D stidl ed water gqs100 cc The pol voxvethyl ene
sorbital nonostearate is a product such as_10 palysorbate 60 ar Tween 60.
The conpl gx nagrmtwm d(N]’rl num:a?h i CEP% is Amgel Afrm%ﬂ n@wzigﬁnt such as
Zcegum H. bs . : of—¢i stilled

water. A mtxturéspg Exe 00D sorbith)
nonost ear age, Bi\tl @ﬁg rr;szﬂhavor:,'gfo 0093qf di sypid | edp,ywd er, and the

al kal i ne earth |car oxv ate ether and passed through a honpbgeni zer. Wth
vi gorous 13sti r Bi8Aa8. t?LéQS&lgarZDS'bl ycdsitn soH&8m ci th5& e. G387 um benzoate.

and sodi um car me u e are ,added,_follo by ydr at ed

conpl ex of 4W0 é?%gm égqe OII7§€0026 037 5 K nov %3 n%lgﬁgm um al um num
silicate agd ajsqhyti onzpgs t hqssed dyg3n 2 pypy of water. gbgg resulting
suspensi on i s honogeni zed. adjusted to pH 5.0 with citri c acid, and

di luted toba fila&il9vol GAB6Hf 1680 cc width di st8% 1 ed Wel er.0.AS %5 cc oral
dosage uni of,.,thLs s sio ont ai 100 of ty di al acid et her
Si réa &?he $§gﬁ1 9%{% St dﬁe g1 f,(

salt. If d dye dlmtatlon rryf avor can be omtted
or replaceg byigfiger celessngzend fligvoringssagentsigd  0.234

9 20.840  4.2588 439 33 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:



EXAMPLE 21 Coated tablet formulation Ingredients Anount for 1000 tablets
Tabl et Core 6-(5-carboxy-5-nethyl -hexyl oxy)-2.2-di net hyl -168. 92 1-hexanoi c
acid nonocal ciumsalt (Cl-1027) 36.00 Lactose nonohvdrate NF Hydroxypropyl
cellul osel8.80 Croscarnel | ose sodi unb. 40 Magnesi um st eqr 4t AP ne) 1. 88
Purified water. USPgs 235.00 g The tabl4 core is prepdred’in a fluid bed
granul ato T—agHet h' O—settiorof —hveroxy iy op ul ose in
eater is aced 789 o A( ear er e O ATH)27 ARYY a nonohvdr at e

are bl endéd;togetdigdg | nggmthqllgglbedlw@nungggr . Towobl 6@373 solution is
sprayed over the top of the mxture in the fluid bed %ranul ator to produce

granul es. The grahid%s k594001 | 2@t6ed alil pass¥dt t hr oly® a 0.83hi| _ The
screened granul e m W t ec car | ose iumikp.a 1 bl ender
to uniform’?y. g%@gi u%@ggaraibé“’lg]s atfded tgfélhe bl gq‘)lger ngﬁ]igsthe m xture
is stirred o unjd.pgom tg.59The mglure iss3press@d i nt q5.200002akl ets using a
standard tablet press. The tablets are mxed in a coating pan with a
solution of 37. 0011323 GHREry W% e YR4- 70437 Col oketn 1HE38 vest Point.
Pennsyl vani g) an 5 Si hi co emul s¢gpn USR; §30%,ijgpwater). The.
tabl ets ar e@t henf%égoa ed%\'/gogg' a {;\%301/ 5?’8978 PCI'#%)BO/?Og% ? PJZNO\/ 2003 film

that facilit?atesl&GY4lr age.2nd adnd3d stratéon. Bch tabl.ét cOH68i ns 168. 92 ny
of d-1027, which |s equivalent to 150 ng of 72953 (free acid). The
%n ué?-llng i6'3g8

.

i nvention a%d t hib

ert888d pr s ofC¥aki n$?%nd e now
9 18.702 47408 700 5.8 184 7.1 0210
10 19.816 44766 589 49 94 3.6 0.127

11 21.724  4.0876 510 4.3 96 3.7  0.150

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:



described in such full. clear. concise. and exact terns as to enable any
person 5 skilled in the art to which it pertains. to make and use the sane.
It is to be wunderstood that the foregoing describes preferred enbodi ments
of the present invention. and that nodifications may ii]wwaéj éaﬁ ei-n
wi t hout departing fromthe spirit or sgcope of the pre v on as set
forth in the clains. To partlcul arly point out and di stlnct_y claimthe
subj ect matter regarded as invention. the 10 follow ng clains conclude this
speci fi c#ti or2=ThHetd) N QI¥)2003PedlO- CIPA VS \Wras | Area’i nFWHM 1. A conpound
that is 6-(5-carboxv-5-nethvl-hexvloxv)- 2.2-di methvl hexanoi ¢ acid

monocal ciium s5899 of Hosgaba 12371-~\ 160.683 Cuwsf CHoo.p- /62261 ---- (CH2)4
--0- (CH.7H4 -- 1 - \\' xRIOH Il 0 0 CH CH3 wherein R1 is Hor |ower

al kyl angd x i7843 nunhgraeByom 48150 1038.8. Theoconpozmel  0.186
6- (5- car boxy-5-net hr 1- hexvl oxy) - 2. ' - di net hvl hexanoi ¢ aci d nonocal ci um

sal t. 3-3The g@ggIPOoUNd 06008- CarfooxV- 51qpt hylzsrexyi opy - 2%.géret hvl hexanoi ¢
aci d nonocal cium salt hydrate. 4. The conpound

6- ( 5- car hoxyriBaget hyl 7tm@ay| oxy)r 2. 2- dg pet hvishexanoigp aaqy gdgronocal ci um sal-t
Crystal Form 1 having an--t-ray powder diffraction pattern substantially

compr i i 5g: 121300 NOV 3088040 2rsBnet ack f) Pealgf¥ér caiygaroltis
16. 76013. 06485106100. 01497100. 00. 234

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:



25.18310. 7953174334. 143529. 10. 200 38.56010. 3207186636. 554336. 30. 233

49. 2399. 56382344. 6291. 90. 096 59. 7609. 054697219. 022014: 70. 181 '
.610-. 5698. 36341563. 1120. 80, 061' 711, 1417. 93531783. 5291. 90. 130

813. 7606. 4304. 2665. 2463. 10. 138 915. 5995. 67613386. 6634. 20. 148

1016. 7405. 29174338. 5644. 30. 118. 1117. 4205. 0866189037. 088%4&@855501

1220. 6394. 300052310. 21288. 50. 196 1321.4914. 15051883. 72 3
1422,1394. 01194458. 774. 4. 90. 132 1531. 5592. 83262705. 3241. 60. 070 5. The
crystal | i ne conpound Of crlainm & ttavi g —13ENWR \su'r'rd state) in ppm of

189. 6; #18@-Fhetd 1. 4.4 rystalline
conpound of f conpound of

Caiml, wvhersin §@qgl7¢ponqg(ﬁgd | ?5?%| C|I@ﬁ1r boxtogqﬁt hyl -

hexyl oxy) - 2, 2- di met hyl hexanoi ¢ a sal nol sol vate,
wher ez n ngmog et g ry I|ne

6- (5- car boxy- 5- net h?/lz./ﬁexyF@gltc ?9? di rné@ﬁyl hgggnm P85 d  nonocal ci um
salt ®t hargpdissol ved, avi n diffractio pat tern
Substantially COI’rp?SIdSBI ng 9611% 21681 4?3% %‘irét a oc(ﬂ; . Peak P% Area

Area% . >1]\WM 1 802 1861 03 02 00. 00..184
28.26110. 694552213 31308%5 143%%8 8389: %9692%)§715 G082 15. 90. 187

411.‘05617-19197%7856-795‘:@@5-30-2“3%3 2.4 28 LI 0.093

6 12241 72243 761 76 131 51 0138
715382 57557 610 6. 107 42 0,140
8 18162 48803 1937 193 441 172 0182
9 20779 42713 853 85§ 22 86 0208

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:



512. 1007. 3086135510. 31504. 90. 088 613. 6196. 49644503. 4892. 90. 157
717.6775.01327535. 71264. 20. 134- 818. 1804. 8755. 201115. 358819. 40. 234
920. 8404. 25884393. 3401. 30..072- 1021. 3344. 16154273. 2672. 20, 125 9. The

crystalline compound of claim8 having a 13C NM (solid @ﬁp
189.9; 186.7; 71.6; 58.5; 43.2; 29g9; 23.5. 10.. The cr3s i ne corrpound

of cl.ai m 8 haV| ng a 13C NWR peak at 558 5 ppm 11 The conpound

6- ( 5- car bexxy—b—rethyt—hexytoxy=22=—dirmettrytfrexanoitacida hono cal ci um sal t

met hanol sgl vatiﬁ 12. 1£Si cr *st]g_ I'1'i ngo,compoynd 6- 4 psa6Qr bpywsvo- et hyl
hexyl oxy i i FerunTsar tmethanol sol vate

havi ng an r?yﬁ@me{ ﬂ'@; %btrolg ]@gg)‘:ernd{ﬁ@bstq%loal I yoff%fpl’l Si ng 4 21
86!\18823/1393 731 A ?gg&)%ggmo%ggg'b\r?% 28.333%8.594({%%4617 é 412 90. 131

39. 2199. 585314 § C} 25'808. 5 6325. 31806 %

511. 3207. 8105107 615.,8005. 6 4633. 9592. 3

716. 7415. 2%134@1 %%6381 4069 8, 166%08809%%010 533923 Q(B&g%
2317%24733% 8%825;4 %g %85 ngT épgr 35?2&???\'692;1%)28”380]: claim 12

ggv%ngli 1$ﬁeN¥,l\é§ salnag%s#at e&%’& pplrp6of 1%%6 1@% 2. 61166 43.2; 29.6;
6- (5- carboyy- 5 gt vl - ieayl oxy) 5,2, 2- gl fret hylgexanol g @ci dg 536

7 19.922 44532 1886 9.6 457 9.5 0.193

8 21560  4.1183 853 4.4 205 43  0.191

9 22281  3.9867 343 1.7 37 . 0.8 0086
10 23521 37793 450 2.3 107 22  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:



monocal cium salt 1-propyl al cohol solvate. 15. - The crystalline conpound
6- (5-.carboxy-5- net hyl - hexyl oxy) - 2, 2- di net hyl hexanoi ¢ acid nonocal ci um salt

| - propyl al cohol solvate having an x-ray powder diffraction pattern
substantially conprising: 4-3 10 2003 #_2- Thet aPeakP%Ar eaAr ea%-\VWHM _

16. 89912. 802512371100. 03495100. 00. 226 27. 84311. 26374815?6[] 3%@%@2%090 186
38. 6643+0-—-2009170913..835710.20 167 411.3597.78337716. 21414 C14

512.3 7.%2%87526.1 273.60. 135 613. 1006. 75285174. 237. 1. 00. 057
71826248 a5 (25961 7Pepl. 245P%20. 72462 283RR2B6. FAVHRL 00. 269 -.

921. 74Q4. 0847573 .4.61464. 20. 203 16. The crystalline conmpound ofclaim1
havi ngla 13@5AVRIZ4686 d X288e) 100.ppm G482189.190.0 1860.014 71.6; 43.2; 29.6;
23.8. 17. The conpound which is
6- ( 5- car b6%y3%- ndOAYI0 heXdlPdxy) - £5.P- di msdhyi hexanoi co.aps d - nono- cal ci um
salt 2-.pr o§ | al cohol solvate. 18. The crystalline conpound
6- (5- cdr bo 53@- ned-A§28 hex@6dxy) - M.2- di neghy| heganoi cp.exd d  nmono- cal ci um
salt 2-propyl alcohol solvate having an x-ray powder diffraction pattern
subst aftt i éR5§/9 conpf®3h ng: 438 1.0 4V 2008 #2- Thet ad(gepk PYAr eaA, r ea% FWNM
16.91812. 767410028100. 02562100. 00. 204 28. 00011. 0427398439. 780031. 20. 161
38. 61920. 2585561 94.840834613050. 17B8.%#11. 33%7. 79836586.45682. 60. 082
511.7187.54592362. 4281. 10. 093

6 14.220 6.2233 326 3.5 73 2.9 0.178

7 15387 57537 278 30 19 07 0053
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




- 612. 2417. 22437617. §1315..10. 138 715- 3825, 75576106. 11074. 20. 140

818. 1624. 8803193719, 344117. 20. 182 920. 7794. 27138538. 52228. 60. 208 19. The
crystalline conpound of claim 18 having a 13C NWR (sol ;dga{l@\?)l?fgg;q ppm of
189,4; 187.7; 70.9; 69.4; 66,5, 63.8;423.2; 35.0; 30.Z%; 2313, o 14.3
20. he_ﬁlystal | i ne conpound of claim 18 having a 13C NWR peak at 63.8,
18. 4% or 'h grystapecompournh ef dainp2tihavingu E3C NBVR (solid state) in ppm of 190.9; '

VS butyl GBI a1 PR A QYIS G Aol Dos B RS U o
6- ( 5- car BBRy24.6:-22:9;IM115; hed R0.2XY) - 2, 2- di met hyl | hexanoi ¢ acid nonocal ci um

salt 1-butyl alcohol solvate having an x-ray powder diffraction pattern
substantially conprising: 10 N OV 2003 45 #2- Thet ad( A) PeakP%Ar eaAr ea%-WL.3M

17. 265012 29 3323 .,456711. 80. 150
31007 Soaneaga ponpghigoednd el A Rk S P At
'518. 0404202 pp227611. 64569. 50. 160 618. 8204. 711213036. 63858. 00. 236
719. 9224. 453218869. 64579. 50. 193 821. 5604. 11838534. 42054. 30. 191
922. 2813. 98673431. 7370. 80. 086 1023. 5213. 77934502. 31072. 20. 189 23. The
cr Y&t al | Theecornpopadiod chaimd| eheredPsaliboinibuad dstaitd Bofrsiiprakishai@d. i PPM of
189. 9; z&%ﬁ.O' zﬁ%f' 43.2; 29.9; 23.8, . 24. The conpound . .
6- ( 5- - caPBEAatehol-Ryrates alcelss ner saldlogi net hyl hexgnoi ¢ acid  monocal ci um

salt Crystal Form 2 having an x-ray powder diffraction pattern

sulst antj al | :
5%. A Fettlod for preparing a stable crystalline compound of Formula IJ:

o $H " CHy
C—C—(CH,), —0—(CHy)4 —C—C + xR

- 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 -
— N — 4 - e - /
6’C ? (0112)4——0——(CH2)4——-T—C\\ e
0 .
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 II having a stoichiometric ratio of caleivm to dicarboxylate 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.



conprising: 46 1 0 NOV 2003 #2- Thet ad( APeakP%Ar ea - Area%-VWHM 17
25912. 16869283100. 02482100. 00. 214 28. 73910. 1100419145. 160324. 30. 115
39. 386' 8. 962896710. 41616. 50. 133 411. 6597. 58384304. 6491 90 089 :
513. 9556. 34083053. 3582. 30. 151 614. 2206. 22333263. 5732. Kﬁgg 2003
715. 3875. 75372783. 0190. 70. 053 816. 4885. 380698610. 61877 50

917. 3815. Theortwgwd clabnBingber c@mphising t6den SisvddRiEg S8803Y3sEveRtiio

1320, 2004 B seahcl 38vEn! Pratinbe wdns oy

66, 6. 70,152 1219.,.8624. 4%:3@%1%%%@%4%gp§%§0%6%the

1521. 6414 niddaléiveh G&bA014ke ShdOahd: tg% ﬁﬁsg?&ﬂ&e@r Zrfie 4Roli&%olvent.

1723. 2183. 82782472. 7230. 90. 071 1824

71832. 0341. 30. 145

1925. 4813. 49284875. 21415. 70. 231 2028. 9003. 09741341. 4140. 60. 083
212932973 TA4RRRRADIOREE SRR SRR O 1 0 Nov

2003 25. The erystailine conmpound of cl’aim 24 having a

state)

42. 33439, he éuidd of bldkn I0Rhertnbdirisial ofe st%?oﬁﬁlneg&ﬁhavs% Blogdct fidm bt >

and 20.2. 26. The crystalline co

NMR (solid
in ppmof 19'0,9;' 189.6; 186.2; 120.4; 72.7; 44.7;, 44.2; 43.0;

peak at

72.7, A44. Prgapic solvent prior to drying.

35.

36.

37.

38,

39.

The method of claim 32 further comprising the step of washing the solid product with the

. organic work-up solvent subsequent to filtering.

A method for prepaﬁng a'crystalline' }:;ydrate of the Formula IT

L Ca'™ CHy o
// C—"'(I.: (CHp)y —0— (CHy)y -"“(I:"‘*C Q - XR;OH |
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.

The methed of claim 36 wherein the solid product contains berween approximately
0.1 and approximately 1.0 equivalents of water per equivalént of the monocalcium

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

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.

The method of claim 28 wherein said reacting step occurs at a temperarure between the
reflux point of the alkanol organic solvent and about 150°C at a pressure above standard
pressure.



26.2 ppm 27. The conpound of claim1, wherein said conpound contains from
approximately 0.1 to approximately 1.0 water nol ecules per salt ion. 28. A
met hod for preparing a stable crystalline conpound of Forrml a 11: -0 i H3
Ca-'-" CHB 0 CG-CG- (CR2)4 -0-1 cR2)4 - --C xROHII Ol .T~\ 1CBGCB

0. wherein R is |ower al kyl and x is nunber from 04t ri sing
reacting a -conpound of Formul a | %3 CH3 off - 1@“’@@3
th caI ciumoxide in an al kanol organi c sol vent

of e f_éré?ﬁoﬁga RE%?WHIH%@? BoraP ;i 64(o-gaelaryetmethylibensloxsd- t he sol i d pr oduct
-t bt L

Formil o 7% i‘ﬁ‘v".‘@ngmaa“‘é‘?%?i‘ﬁ?%@???@@%ﬁﬁ‘ggfa?%ﬁ@? Foh § ipB3uc BB ©
appr oxi nfit(éicgrboxy-S-pethylFhex yhetyhd2-difnediyifioxnifc ashh @tcziovaltiuen silgenfrate sol vent

is a Cl-g Q0. ,The nethod of claim 28, wherein the C 1-Cl12
al’eohol é%eslgéﬁ? aff’t@ FoBtrEising se stepseofigxpating Hie ErvaiehFomn Iiper ei n t he

al cohol ivates, agliatifg @k @i}sﬂh} Foh 11ANYALORearide the %@tal Fﬁﬁﬁ 9458 wa‘f%ﬁia{nh 28

further cquprising_the step of |ntrodu0|n up solvent In
organi ¢ BRBA Ha far@rfonverion 49 Acaun eo mnlgsqa]@ Ceysial Form@; ané drydng theast a

Phe. or ganng papcl BBk the S Bemi e e s Dt s fhrabie 2 wor k. up

sol vent menewaldiyth sklehydratel Orystel Pen 2, %eré[ﬁ'ﬁm’@gh@ﬂl?&{'nfh 32 further

corrprlsmg,%'he st of filtering the solid product from the organic
sol vent ‘PP PW@H&?PR calgiym tophicagleaxyltige frmef gienodpoundofiérl. conpri si ng t he
step of vvashl ng the solid product with the organic work-up sol vent

sub equ to fi I},erj ng 36. A nmethod for preparing a crystalline hydrate
he F gthog pf claim 40 further comprising the step of filtering the Crystal Form 2 from

the water prior to said drying step.

42, A pharmaceutical composition comprising the cbmpéund 6- (S-carboxy-s -methyl-
hexyloxy)-2,2-dimethylhexanoic acid monocalcivm salt together vnth one or more
phmmaceuucally acceptable diluents, carriers or -excipients.

43. A pbarmaceutical compositibn comprising a crystalline form 6-(5-carboxy-5—methy1~
hexyloxy)-2,2- -dimethythexanoic acld monocaleium salt together w1th one or more
pharmaceutically acceptable diluents, carriers or excipients.

44. A pharmaceutical composition comprising 6- (S-carboxy-S-methyl -hexyloxy)-
2,2-dimethylhexanoic acid monocalcium salt hydrate Crystal Fonn I together with one or
more pharmaceutically acceptable diluents, carriers or exc1p1ents

45. A pharmaceuncal composition comprising 6-(5-carboxy-S-methyl-hexyloxy)
2 2-d1methy1hexan01c 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.



-0CB C++CHLB 0O CC42. 411\ /] COH3CH3 Cwherein R is Hand .
X i,s a number fromO to 10, conprising reacting an al cohol solvate of
Formula |1 where Rl is |ower al kyl with water. 37. The nethod of clalm36

wherein the solid product contains bet ween appr oxi mat ey,
approxi mately 1.0 equival ents of wat¥t per equival ent h Othig;k/nmgal cium

~dicar oxylate et her sal.t sulseq aldfllterln e sai d drying
st ep? ? W@WP‘EB‘EFC’ ing fo§ fﬂ‘?g s\‘l\ﬁ% y@%ﬁlﬁc?‘é‘?&i&"’l’:ﬁa P@pgﬁg‘?,ur s at a
t enper at ug,@an{iﬂggg\een about 25C and the reflux point of the al kanol organic

sol vent at standard pressure, 39. The nmethod of claim?28 wherein said
reacting step occurs at-a tenperature between the reflux point of the

~al kapg) thﬁ&hSd gpﬁaﬁmg a%gc@Mkaéeﬁ%paﬁexﬁ 1&&&%&Hé@oﬁbﬂd%&hﬁ‘dar d
pressure. G-C-(CH) . -0 NOYV 2003 40. A

met hod of c@npmng adrglmsn@mgdmﬂmm@emfz(@er@mm& @’ﬁ@aur-ry Iamﬁéstfytpfoxy)
6-(S-carboxy-5-methyl-hexyloxy)-2,2-dimethylhexanoic acid monocalcium salt.

50. A method according to claim 49, wherein the compound is Crystal Form I having an

x-ray powder diffraction pattern substantially comprising:

4  2-Theta dA)  Peak P%  Area Area% FWHM

L 6.760 13.0648 5106 100.0 1497 1002.0 0.234

2 8183 10.7953 1743 341 435 291  0.200
3 8560 103207 1866 365 543 363  0.233
4 9239 95638 234 46 2 19 009
5 9760 90546 972 190 220 147 0.8l
6 10569 83634 156 3. 12 08 006l
7 11141 79353 178 3.5 29 19 0130
g 13.760 64304 266 52 46 3.1 ° 0.138
9 15599 56761 338 66 - 6 42 0143
10 16740 52017 433 8.5 64 43 0118
11 17420 50866 1890 370 689 460 0291
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




2, 2-di met hyl hexanoi ¢ aci'd nonocal cium salt hydrate Crystal Form| into the
conpound  6- (5-carboxy- 5- net hyl - hexyl oxy) - 2, 2- di met hyl hexanoi ¢ acid
. monocal cisum salt hydrate Crystal Form 2, said nethod conprising the steps

of exposing the Crystal Form1l to water;-agitating the | and

water; heating the Crystal Form| amfwater for suffi CIE’IQING:VE%DB;

conversion to occur so as to yield Crystal Form2; and drying the solid

progtict to oti;t?%i n the 6-(5-carboxy-5-nmethyl hexyl oxy) -2, 2- di net hyl hexanoi e

ﬁ(’:i ‘ nDH;oE’&F Fgsrarding thy?hlmat‘@; @hgriehahc Etfmptg._ﬁld iy\gﬁfsﬁil &wtohﬁ? Havi &Jt ;%].FOF m 2

as a ..$ (gpq o of cal.ciumto, dicarboxylate formo e

conmpound o}gbl: é? g?.ab%%frhwswu@ya‘prm‘%rther conprising the step of

filtering the Crystal Form2 from the water prior to said drying step. 42,

A phar macettitat—compostt+en—~eorprisi-ng-the_conpound 6- (5- car boxy- 5- met hyl -

ot ST Bt AR BP0 Bl RROES R Sk SRt S5

phar maceutj cal 0Sj4 | cQ ising a crystalline form 6-(5-carboxy

5-mer hyl - hexyl g]%g?- 21,%i%%net%5hexaﬂ)@i% ac?P2nond@8Lci ud.2M t t oget her

w th one nmor h pceutically acceptable diluents, carriers or

exci pi ent g 44, %K%hzaiﬁg]@ ut i‘h@ﬂ con?ddi t i orf@onpr 248ng  0.115

6- ( S- car boxy- 54 yl - | oxy)- 2, 2-di net hyl hexanoi ¢ aci d nonocal ci um sal t

hydr at e Cro%(/st alggE%(?m Igﬁ{%et hé%']wi thl8de or I6dore phéarmadeidi cally

accept abl g di | , riers or excipients. 45. A pharnaceuti cal

conposi t i ?n colrir&%%éi nﬁ%ﬁ%- c4®oxy- 546net | i WiB- hexyl.Bxy) -0.089

2, 2-di et iyl he iCc acid _nonocal ciumsalt hydrate Crystal Form 2 together

with one gr rmiz‘agiar %asc”‘gﬁti cdP?y accddtabl eS8il uen23, caxrsiers or

excipients. 46 u a conmpound as set forth in Caim1l for the

t r eat nent %of vé‘%‘?‘?‘?ar %ézggase.”ﬁ?. ThdSuse off3a cord®und Gek78set forth in
50 1 0 N Ov 2003 48. A conpound

Claim1l fgr th at of di abetes.
accor di ngeto Cf%ﬁ%fl gﬁgé?ant%ﬂly as3.8escri B2d her®¥n i B.088y of the

exanpl es. ,49. thod of treating a vascular disease in a patient in need
€ai d ﬁ%@ﬁod ‘gég%r'i sP4fy adni®bsterilfly to the paimspt a

t her eof ,

therapeut%cal Ilyn:g frective amunt of :

6- (5- car.bdxy- 5L itlhy | TAB3E| ok480 2, 2- 1.t net hpthexanie acipdgmonocal ci um

salt. .

, 10 18063 49069 1284 13.8 323 130  0.201

11 19302 4.5947 871 9.4 166 | 6.7 0.152
12 19862 44664 636 7.4 142 57 0166
I3 20200 43923 457 . 49 103 41  0.179
14 21178 41918 656 7.1 97 39 0117
15 21641 41031 167 1.8 6 02 0029
16 22300 39833 794 8.6 192 77 0.193
17 23218 38278 247 2.7 23 09 0071
18 24100 36897 183 2.0 34 13 0145
19 25481 34928 487 52 141 57 0231
20 28800 3.0974 134 1.4 14 0.6 0.683
21 29297 30459 259 2.8 22 - 11 0084

22 30700 29099 287 3.1 20 0.8 0055



50. A nethod according to claim49, viherein the conmpound is Crystal Form|
havi hg an x-ray powder diffraction pattern substantially conpri sing:

##2- Thet ad( A) Peak P¥Ar-eaAr ea%-V\BM 1. 6. 76013. 06485106100. 01497100. 00. 234
28.18310. 7953174334. 143529. 10. 200 38. 56010. 3207186636. 554336. 30. 233 :
49. 2399. 56382344. 6291. 90. 096 59. 760-9. 054697219. 022014. 70. 181

610, 5698, 36341563. 112-0. 80. 061 711.1417.93531783.529-1.90. 130 !

813. 7606. 43042665. 246, 3. 10. 138 915. 5995. 67613386. 6634. 20. 1143] NQM 200
1016. 7405. 29174338. 5644. 30. 118 1117. 420538866189037. 068946. (0.

1. 220. 6394. 300052310. 21288. 50. 196 1321. 3914. 15051883. 7201. 30: 085
1422.1394. 01194458. 7744. 90. 132 1531. 5592. 83262705. 3241. 60. 070 -51 0 NOV 2003

51, ?Asaet hoﬁ1 accorgti%d;g to claim49, wherein the conmpound is Crystal Form2
havi ng an x-'**8FPRERIEI-Sropx e maedyl datylexy)-22 intcalnlhexahdic GORPHbSSAK um

2- Thetsald ORysee %A 8AAEER 17 2. 16869283- 100. 02482100. 00. 214
28.7391Q. 1100419145, 16032%@%% §g‘%é%ro%‘%6§%‘98?%?&9m.ﬂ%.alsl@ractenstic
411. 65K Hpr9srdiu degress 2B 6960.513. 9556. 34083053, 3582. 30. 151
614. 2206. 22333263. 5732. 90. 178 715. 3875. 75372783. 0190. 70. 053

816, 4615. 380698610. 61877. 50. 152

53.  The compound 6f(S-carboxy-S-me_thyl-hexyl0xy)-2,2-dimcthylhexanoic acid monocalcium
salt Crystal Form 1 that exhibits an x-ray powder diffraction pattern comprising 2 characteristic
peak exp?essed in degrees 20 at 17.420, ' o

54, .The- componnd 6-(5-c‘:arboxy-S-methyl-hexyloxy)~2,2-dimethy1hcxanoic acid monocalciurn
salt Crystal Form [ tI_Jat exhibits an x-ray powder diffraction pattern comprising characteristic peaks
expressed _in degrees 20 at 6,760 and 17.420.

55. The compound 6-(5-Garb_oxy-S-methyl-hexy!oxy)-:z,Z-dimenthy!he_xanoic: acid
"?°"°°a'°‘“m salt Crystal Form 1 according to claim 54 that exhibits an x-ray powder
diffraction pattern comprising a characteristic peak expressed in dégrees 26 at 8.183.

6  The compound-6—(5-ca:boxy-S—mcﬂ1y1-hexyloxy)-72,'2-djn_1ethy]hexanoic acid monocaleium -
salt Crysral Fopnl according to claim 54 that exhibits ap X-ray powder difftaction pattern
compnising a characteristic peak expressed in degrees 28 at 8.560. '

57.  The compound 6—(5-carboxy-s-methyl-hcxyloxy)-z,?,—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 20 at 9.760.



917.3615. 1039149016. 134814, 00. 187 1018. 0634.9069128413. 832313. 00. 201
1119. 3024. 59478719. 41666. 70. 152 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. 3003. 98337948. 61927 78%% 003 -
17-23.2183. 82782472. 7-230. 90. 071 182231003. 68971832. 0341Y 30" 14; }
1925. 4813. 49284875. 21415. 70. 231 2028. 8003. 09741341. 4140. 60. 083

21238207 TRASABSAY 20 Lart B WS AR R0 IR ERRAT 1 RAR1E 0 o Bt
6- ( 52lt &iswsnly Ferm 1 i ascordinghex plaim Y34 thal -esthibité lahyk-hex poRier aifisbuoRRE@ICi UM
salt Cryst al lFarm 1 that exhi blé%an x-rlaiaf.owder diffraction pattern 7
conﬁ??‘gﬁﬁﬁggt Eh PGP cspressed Mudgaress gt 8. 483,i8-568c 528 9. 10, 30.569,16d4153. The
comaaeg 18:465; 14w 0n-63oPL Il 2NEIYbP3Y3se2, 2-d 1 et hyl hexanai ¢ act d

nonocal cium salt Crystal” Forim’| that™ ex its an x-ray powder diffraction
pattern conprising a characteristic peak expressed in degrees 20 at
17.420. 54. Tile conmpound 6-(S-carboxy-5-met hyl - hexyl oxy) -2, 2-dl

et hyl | hexanoi ¢ acid nono calcium salt Crystal. Form| that exhibits an

X- rg% polerergstaliing ceonanoupdt 6-65-carbmypf-msihyhholyhxep grdisieihglheeatoic aeipr essed

o (BPREERS Y YaR cutindf SRS mid 10, 7 Ry ARG S en REFm CHBREBREA um

sal thaGrcyesisdt peairexplesd¢aHad 20@r 6899, M 54 that exhibits an x-ray powder
diffraction pattern conprising a characteristic peak expressed in degrees

20 at 8.183. '561 The conpound, 6-(5-carboxy 5-nethyl ,

hexyl oxy) - 2, 2-d. i met hyl hexanoi ¢ acid nonocal cium salt Crystal Form 1
accgl di to cla.mb54 that exhibits an x-ray powder diffraction pattern
canpri si fxﬁtﬁjb%tcempgf% Geparoxyaneiby-horylouy)-2 e dinehylhesng0 acid

monocalcium salt ethano) solvate that exhibits an X-ray powder diffraction pattern comprising a
characteristic peak expressed in degrees 20 at $.261.

61. The crystalline compound 6-(5-carboxy-5-methyl-hexyloxy)-2,2-dimethylhexanoic acid
mornocalcium salt ethanol solvate that exhibits an x-ray powder diffraction pattern comprising

- characteristic peaks expressed in degrees 20 at 6.899 and 8.261.

62.  The crystalline compound 6—(5—carbOxy-S-mcthyl-hexyloky)-2,2-dimethylhexanoic acid
‘monocalcium salt ethanol solvare according to claim 61 that exhibits an x~ray powder diffraction
pattern comprising 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



57. The conpound 6-(S-cazboxy-5-net hyl - hexyl oxy) - 2, 2- di net hyl hexanoi ¢ aci d
nonocal cium salt Crystal Form | according to claimb54 that exhibits an
x-ray powder diffraction pattern conprising a characteristic peak

. expressed in.degrees 20 at 9.760. 53 10NOV2003 58. The coppound o

6- (5- car boxy- 5- met hyl - hexyl oxy) - 2, 2- di et hyl hexanoi ¢ acj NOYE2Rum salt

Oystg{qlli:orml according to claimb54 t¥at exhibits an X-ray powder

di f f PEER goamprising an leaGtosHar psile ast one_peak expressed in degrees 20
at 8 -égg«,, 8. g@(ﬁ 9. 239, 9.%60@&%%3? d’f&f.ei%%@?at §838,601.0615.13990, 156710,

20. 6& , 2131 ’ Oﬁ@l@@}-i&ﬂ- 31.559. 59. The crystalline conpound

6- (5- car boxy 5-nethyl - hexyl oxy) -2, 2-di net hyl hexanoi ¢ acid nonocal ci um sal t
et hanol sol vate that exhibits an x-ray powder diffraction pattern
conprising a characteristic peak expressed in degrees 20 at 6.899. 60. The
crysial | iTiee ¢RI Bmbas xy-5 net hyl - hexyl oxy) - 2, 2- dhnet hyl hcxanoi ¢
acid nonocal i um salcfﬁmé@'ﬁjgﬁ§ﬁg' W&Y‘éﬂ%@ﬂ'hé%mm)w-dﬂneﬂzyﬂmamg\d&qd

di ffm%{&'?aéﬁ{urpégﬁmqﬂlmojmﬁaﬁ et @hib@t@%ﬁ&%ﬁ%&éi %,f%%ak expressed in degrees
20 %hm%ctgl@ﬁcpggﬂ' The crystalline conpound PO7eer diliraction pattern comprising a

6- ( 5- car boxy+5- FPeHiadoeiens26-2 6396l 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. Zgé 62. The crystalline conpound 6-(5-carboxy--5-mnethyl - hexyl oxy)

2, 268 metthy | drestallind Ccop®d roOpocal ci sal ;. ethanol solvate according to
clajm G_é?lt hat ~exhi bi tsfﬂé’.ﬂni-ér_)Q;g%%%ﬁg‘rpma&’kh%m&m-dimammemm&fdsi ng a
chaPACTEP PR faliyastkanol jsolvats altht exhiBROEES, “%‘Ee‘d ?‘%%%ﬁ%gp%ﬁﬁz The crystalline

ConglatRebriSid 5s =55 et hyl - hexyl oxy) - IR SPEPHENE 2
nonocal cinum %ﬁﬁ?&%ﬁ%ﬁg}d%ﬁ@[% rding 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- ( > caka‘%xy- 5-rnet hyl - hexyl oxy) - 2, 2- di et hyl hexanoi ¢ acid nopnocal ci um

sal%- et okryswllinet eorapsieddisqe. .aim61.that exhihits an x-ray powder

di frtwrf%gctaic%}ESﬁ] 19 Nog 21003' gatctaglr). g(‘)’ﬂ%’f}'&’l‘éox&g'zb?eﬁ@ﬁbﬁ@mk &ipr essed
i n degr ees 20" 4t"H1AB3BIolwEe 51 extiisl @0 x-rd3pSikdbr difbhoffdh parkis 3800 840, OF

o8 1 : | rising
él (c 5- ic;rgsgﬁﬁzg@%%%Fh$%%$gg%Pég%W%tiﬁ9l hexanoi ¢ aci d

68.

mono

Th ine compow .
¢ 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. |



mono- cal ci um salt met hanol solvate that exhibits an x-ray powder
diffraction pattern conprising a characteristic peak expressed in degrees
20 at 6.896. 66. The crystalline corrpound

. (5-car boxy- 5- net hyl - hexyl oxy) - 2, 2-di met hyl hexanoi ¢ acid nono-cal ci um
salt met hanol sol vate that exhi b|ts an x-ray powder d|ffrac{] \Eﬁﬁ[ﬁs
conprising a characteristic peak expressed i n degrees 2014 ﬁ& 7
The crystalline conpound
6- (9ycar baxy Stgﬁt hyl - hex Oéﬁ% 2- d| met hyl hexanoi ¢ acid nono-cal ci um

sal { “met haRof B Vht € Bibexhsrmethy, W&ﬁ,%ﬂiﬁﬁﬂa’&&mi@aacﬁcbr n

conpronsdchlgivne Sl e i rees 20 a
18. 160. 68lu The creyglglslglfv%% ago &’ﬁﬁ%a‘r“ﬁ?é’e&‘a{ Bafbtd all e POW%ler %SG

6- |( BRite esprisingef deast he&y:bd«y:)cpress@d fh ﬂegrg%sl Iﬂﬁmaeosﬁ %gwl 10Y2810-19 326 \‘,J\é”
Sa a to claim that exhibits an x-ra O er
fs 088 118 AY, 30408215 g RECOD 100 y P

di ffraction a characteristic peak expressed in degrees
20 at 8.339. 69. The crystalline conmpound

6- ( Secar boxy- 5- met hyl - hexyl oxy) - 2, 2- dbnet hyl hexanoi ¢ acid nono-cal ci um
salt net hanol solvate according to claim 67 that exhibits an x-ray powder

di f&.act TmGOmmmﬂr&(ﬁsmx}ss-ﬂ@ﬂﬁd ﬁ&@u@@;e QLﬁfnbﬁlny@%oﬁf@Jﬁmgcdlauﬂegr ees

29at2219%c Pecr ystalline co

PR 2acobal s9ivatee that Gxijipit ap- Jéfrafyepwydidmedaé‘i'acunn e compdsinglaci um
Saldlmf@kHQ\ﬁ[ijeaﬁng@gS%d% é@sﬁ@a{@ ?‘]dal m 67 that exhibits an x-ray powder
diffraction ™ pattern corrp sing a chHaracteristic peak expressed i n degrees
20 at 11.320. 1 0 NOV 2003 55 71 The crystalline conmpound

6- (5- car boxy- 5- et hyl - hexyl oxy) -' 2, 2- di et hyl hexanoi ¢ acid nono-cal ci um
salt nmet hanol solvate according to claim67 that exhibits an x-ray powder

di %Pr actFhsreonneungd on(Seaamtpiy<S- methskhdxgal)-npelimenherpbR & el molcdegiges 20

at 1 0,.11, 320 15. 800 16. 74 18302, 19.816, or 21.724.
72 sg‘%’ﬁﬁ& C'gf%pouna01 9?@& a I%t Qéngtsnﬁ? cé)@&"?“@ d’?ﬁ@ﬂh&qmm&m&)ﬁc aci d

rmnbvad:tcmmmpealabxprbgsadﬁmggreagg@m_ggpl vat'e that . exhibits an x-ray powder

diffraction pattern conprising . a characteristic peak expressed in degrees

29 at 6.899. 73. The conpound

6- (5car boxy- 5- net hyl - hexyl oxy) - 2, 2' di r net hyl hexanoi ¢ aci d nonocal cium salt
ol vat e t hat exh| bits an x-ray powder diffraction pattern

o] al cohol
co% > ﬁ§°@P°Wfiﬁéétcéwbi°§h$dngbﬂﬂleésdpx)ésaszedmﬂhm@:ms 228 mbndkaRdifin 74.

Th d | -h 2, th I h d
S e R S i e ORRY Pder

di Fhararsanisin ppaksespressed mpdcgnasge 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-rey powder diffraction pattern

compﬁsing a characteristic peak expressed in degrees 26 at 18.362.



characteristic peaks expressed in degrees 20 at 6.899 and 7.843. J 75. The
conpound 6-(5-car boxy-5net hyl - hexyl oxy) - 2, 2-di met hyl hexanoi ¢ acid

nonocal cium salt i propyl al cohol solvate according to claim 74 that
exhibits an x-ray powder diffraction pattemn conprising a characteristic

peak expressed in degrees 29 at. 8.661. 76. The .conpound
6- ( 5- car boxy- 5- et hyl - hexyl oxy) - 2, 23&i", net hyl hexanoi c ac"i“Q NQMC%WB um

~salt 77, propy l 20l vat e .according to claim74 that exhibits an x-ray
pomdgég ci i %%ﬁ@ﬁﬂgaﬁf@éc °xx‘3‘r'{13?lﬁﬂrh¢§y 8xYa?-dimethylboxencip aaid musmiceRagg i n

degr Toopyl altBhélGBivattocedrdin a.Ihe compound . -

6- (5-BRALRAXY 2 met% - hexyl ox;%??nz, - g?ﬁé% %’%@f&ﬁ%ﬂp&s’aa diffrmstien patem:

sal t ﬁ%’roﬂé@ L38tPRA pesk) dxaresseddioaiegiens) 26 at l6ai M 1959, at308X 14 b S gdfEoX- T Ay

powd 0.7 fdrizackpon pattern conprising at | east one peak eXpr es§e(§'| %’

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 acid

nonocal cium salt 2-propyl al cohol solvate that exhibits an x-ray powder

di ffr?gc;i %g pattern conprising.a chancreristic peak expressed in.degrees

20 at'®6. 918¢ compouides-(HopbenydS-methyl-hox -2 2.din : i

6- ( SQ%@Q&Q 15 %W Lahexy! oxﬁ‘; 3 , 2- a/ilor)rtg% ﬁ&%l %@Q@K@F’é@g&q ¥idmnmesaleingm

salt 2-p oé%ﬁi lroligh shlvats) Uiat exhibiss awhidyi pewdm difftasion patten %Jl%%ﬁ% ,0N

pattdtamcmnismb@k'&ﬁpx%sseeh?&%ffgeggbggé%l eak expressed in degrees 8. 000,

80. The conpound 5-(5-carbdxy-5-net ﬁr‘)hexyl oxy) -2, 2-di net hyl | aexanoi ¢ acid

nonocal cium salt 2-propyl ' alcohol solvate that exhibits an x-ray powder

diffraction pattern conprising characteristic peaks expressed in degrees

20 6. Qﬁ% and 8.000. 81. The compound 6-(S-carboxy-5-nmet hyl hexyl oxy)

2, 2-dr nmet

$9mReRAS i6c(Sserbexynsroehyleienntox $ed, 2-dfndlh 8 Ca@%oﬁ@éa}ézm
rn .

accaali ngr y - exhi.bj ts an x-ray powder diffraction p

conpéi si ﬁgb gl gcglrl‘g]cggﬁtgﬁ %1&3: %‘g]éq{&e%lxﬁéléé?ﬂ“‘fdﬁf diffeetion poitemh Bnfiling82. The
comsteersticpedaepoosyedindetiayd 20w 8)000xY) - 212- di et hyl hexanoi ¢ aci d”

monocal cium salt 2 propyl al cohol solvate according to claim80 that
exhibits an x-ray powder diffraction pattern conprising a
characteristic' peak expresseéd in degrees 20 at 18.162. S3. The conpound

6- (&ocar = hexyl o - 2. 2-di met hyl hexanoi e aci d nonocal cium salt
2-propy! Th¢ %8‘?8? E{sdoﬁ%‘f"’e’é%&ﬁ'&ﬁy&hwl@%a&@mcﬂiymexmﬁ il SncdCAciRY
poERs 2propyiadlooid balves it exteibitd MEMS nowder 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 compound 5‘(5‘°arbOKY'S-mcfhyl-hexyloxy)-z,z-dimethylhexanoic acid monocalcium

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—5—methyl-hexyloxy)-2,2-dimethylhexanoic acid monocalcium

"propyl alcohol solvate according to claim 80 that exhibits an x-tay powder diffiaction pattern:



cohprising at |east one peak expressed in degrees 20 at 8.619, 11.338,

11.718, 12.241, 15.382, 18.162, or 20.779. 84. The conpound _

6- ( 5- car boxyy5- net hyl - hexyl oxy) - 2, 2- di net hyl hexanoi ¢ aci d nonocal ci um salt

1- butyl al cohol solvate that exhibits_an X-ray powder gi @fN@r\y @g}%attern

corrpu',rﬁbﬁ%n tﬁQ&r&%t%{(sti C pgak expPéssed in degees 20 at 7. 5. The

conpound %g car DOXy= 8% TEPHIFd e dogress 30 a BEIR, idcIng| hETIE)0I224 0116382

nonot&f€2, en20.920.t 1-butyl al cohol solvate that exhibits an x-ray powder

diffraction pattern conprising a characteristic peak expressed in degrees

20 at 9.078. 86. The conpound 6-(5-carboxy-5-nethyl - hexyl oxy) -2, 2-d

i met hyl hexanoi ¢ acid rnonocal ciwn salt 1-butyl al cohol solvate that

exhi 4ts ,f]g%x-ray powder diffraction pattern conprising characteristic
“exp

peaks e cQmpquad (ﬁg@r@g@xg{s-mtthﬂ-lﬁbﬁﬂoﬁmdz,@-dﬁﬁéhylﬁzxaﬁgﬂ?cﬁ?%‘%é’:{lgqi% sal t

6- ( ZaRarbexy - -he oxy.): 2, 2- di met hyl hexanol ¢ aci d nonot
1- butyl al ghagﬁdﬁg%)l@é%? % g%kc??‘%ﬁ%ﬁﬁ FoXaWaipAvee difffectimmhpitians @mprisingya powder

di ffcb&@ﬁkdﬁﬁmakexp]esse@mehﬁk@mﬁtldﬁgast one peak expressed in degrees 28
at 11.100, 16.361, 18.040, 18,820, 19.922, '21,560, 22.281, or 23.521 .

88. The conpound 6-(5-car boxy-5-net hyl - hexyl oxy) - 2, 2-di r net hyl hexanoi ¢ aci d
nonocal cium salt Crystal Form 2 that exhibits an x-ray powder diffraction
pat ern NpLisin haracteristic peak expressed in degrees 20 at 7.259,
89. %%he ?@%8&’#?8“%! ??f-g@%ﬁbﬁﬁk§'nﬁiﬂiﬁéthh&ylQ:t}e}am-dime)hy&e%aﬁﬁié@&ﬂi%&ﬁ?&gﬁ@%& acid
nonsalallebutyinalc8RIt sd Stk EQfIR2 L Nat, exhi it%g@g X-ray powder diffraction
pattern comprising a characteristie > p&ake r Hon rpagerr cempdgingta 8. 739
58 $hARGEFto perk cxpresseiddn degrpsP0d 9,078, -
6- (5- car boxy- 5- et hyl - hexyl oxy) - 2, 2- di net hyl hexanoi ¢ aci d nonocal eium salt
Crystal Form 2 that exhibits an x-ray powder diffraction pattern conprising
characteristic. peaks expressed in degrees 20 at 7,259 and 8.739.-91. The

conguNdrfs ks ::Pl?éy 25- et hyl - hexyl oxy) - 2, 2- di net hyl hexanoi ¢ aci d _
rmno; a:bci um&éns% C‘r @?aﬁoxﬁé@ﬂ'%"%’é@%}éﬁwhé2td@rnclhyjhaxs9ﬁidéﬂ:@d neaBedditug an

x- rsglf entidr aldptidlr Balvate NehRR ek BT 0 I,S1 Ng, a racteristic peak,

ex Eg&gtgd in aglg rees 20 at 17. 365"1.3‘5‘19%’%Izl ii. hlseo%ﬁp@%mn patiem  comprising

6- (S Car poshReak Fechadogress,26-42 7960 and9.0y8. hexanoi ¢ aci d nonocal cium sal t
Crystal Form 2 according to claim90 that exhibits an x-ray powder
diffraction pattern '

87.  The compound 6—(5—carbo_xy-S-methyl-hexyioxy)-z,z-di_methylhexanoic acid monocalcium

salt 1-butyl alcohol solvare according 10 claim 86 that exhibits an x-ray powdetr 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 f-‘orm 2 that exhibits an x-ray powder diffraction pattern comprising a characteristic
peak expressed in degrees 26 at 7.259.

89.  The compound 6—(5-carboxy-S-meﬂlyl-hexonxy)-2,2—dimcthy1hexanoic acid monocalcium

salt Crystal Form 2 that exhibits an x-ray powder diffraction pattern comprising a characteristic
peak expressed in degrees 20 at 8.739 ‘



conprising a characteristic peak expressed in degrees 20 at 18.063. 93- The

conpound 6-(5-earboxy--5-net hyl - hexyl oxy) - 2, 2- di et hyl hexanoi e acid
nonocal ciurn salt Crystal Form .2 according to claim90 that-exhibits an
X-ray powder diffraction pattern conprising at |east one peak expressed in

degreés 20 at 9.386, 11.659, 13-955, 14.220, 15.387, 16. 46, -
18. 063, 19.302, 19.862, 20.200, 21,178 21.641, 22.300, 23@1@@?@%

25.481, 28.800, 29.297, or 30, 700.

9. T .
- he compound 6-(5-c&rboxy—5-methyl-11exyloxy)—2,2-dimethylhcxanoie acid monocaleium
sal ibi i
t Crystal Form 2 that exhibits an X-ray powder diffraction pattern comprising characteristic peaks
expressed in degrees 26 at 7.259 and §.739.

91. Th -(5- 7
| ¢ compound 6-(5 carboxy-S-mcthyl-hexyloxy)-2,2-d1'methy1hexanoic acid monocaleium
salt Crystal Form 2 according to claim 90 that exhibits an X-rey powder diffraction pa&cfn

comprising a characteristic peak expressed in degrees 26 at 17.361.

92. [ :
i The compound 6-(S-carboxy-S-methyl-hexyioxy)-z,Z-dimethylhexanoic acid monoealcium
salt stml Form 2 according to claim 90 that exhibits an x-ray powder diffraction pattem
COmprising a characteristic peak expressed in degrees 20 at 18.063.

93.  The compound 6-(5«carboxy—S—meth}rl-hcxyloxy)-2,2~dhnethylhexanoic acid monocalcium
sale C'rystal Form 2 according to claim 90 that_exhibits an X-1ay powder diffraction pattern
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, 23.2‘1"8, 24,100, 25 481’-
28.800, 29,297, or 30.700, - ' | o



