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HAVI NG AN | NCREASED AMOUNT OF PHARMACEUTI CALLY ACTI VE SALTS OF ROTAMERS
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Background of the Invention
Piperidine, 4-[4-[ (1R)-[4-(trifluoromethyl)phenyl]-2-methoxyethyl]-(3S)-
methyl-1-piperazinyl]-4-methyl-1-[(4,6-dimethyl-5-pyrimidinyl)carbonyl] (Formula 1) -

15 is disclosed in pending U.S. patent application, Serial No. 09/562,814 filed on May

1, 2000, incorporated herein by reference.
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20 That patent application, Serial Number 09/562,814, discloses several novel
antagonists of the CCR5 receptor which are useful for the treatment of AIDS and
related HIV infections, including the compound of Formula |. CCR-5 receptors have
also been reported to mediate cell transfer in inflammatory diseasés such as
arthritis, rheumatoid arthritis, atopic dermatitis, psoriasis, asthma and allergies, and

25 inhibitors of such receptors are expected to be useful in the treatment of such



as inflammatory bowel disease, multiple sclerosis, solid organ transpl ant
rejection and graft v. host disease. Cenerally, pharnmaceutical conpounds
are used WO 0Bled163 phar maceutically 5 acceptabl e salts. ThiPsTitso/ssie2 of CCR5
receptor antagonists such as the conmpound of Fornula | too, which nakes
the preparation of pharmaceutically acceptable salts of such conpounds
quite inportant. The conpound of FormWa.l has two chiral centers and the
absol ute configurations of the chiral centers are controlled by the

chem cal synthesis. 10 However, the conpound of Fornmula | exists as a

m xture of rotational isonmers or rotaners. There are two rotaners
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t he | nvendfiformula | too, which makes the preparation of pharmaceutically acceptable salts
of such compounds quite important.
The compound of Formula | has two chiral centers and the absolute
configurations of the chiral centers are controlled by the chemical synthesis.

10  However, the compound of Formula | exists as a mixture of rotational isomers or
rotamers. There are two rotamers (diastereoisomers) resulting from restricted
rotation about the amide bond marked in the figure in Scheme 1. The two rotamers
may be denoted as isomers 1and 2, in order of their elution from a HPLC column
(Scheme 1):
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Scheme 1
While general synthetic approaches for salts typically yield a 1:1 ratio of the
rotamers 1 and 2, it would be preferable to find methods of synthesis that would

20  vyield rotamer populations that are enriched in certain rotamers preferentially.



In an enbodi ment, the present invention discloses a unique process for
preparing a mxture of rotamers of a salt of a basic conpound wherein said
m xture WwWOmpMO#EEs one or nore rotaners of said salt in aPpargrser3giiz2e. ,
preferentially 5 enriched) nolar percent than their correspondi ng rotaners
of said salt, with the process conprising reacting said basic conpound
wth an acid in adm xture with a solvent. It also teaches a nethod for
prepari ng pharmaceutically useful salts. It specifically teaches a nethod
for the formation of the salts, pharmaceutically useful - or otherw se, of
t he conpound of Forrmula I in high yields. |t also teaches the 10 direct,
enri ched preparation of speci m vent aners of a salt of the
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The term “higher molar percent” refers to selective preferred formation of a certain
rotamer (or diastereoisomer ) or rotamers over the other corresponding rotamer (or
diastereoisomer) or rotamers by at least about a 55:45 ratio of molar percent. The
20  formation of such differential ratio of rotamer (or diastereoisomer) directly in the
present process is influenced by the unique choice of the solvent medium for the
reaction between the particular acid and the basic compound. The term ‘directly’
means ‘without the need for an additional step to separate the 50:50 rotamers
obtained, for example, in the conventional process’. Thus, for example, if rotamer 2
25 is the desired one with high pharmaceutical activity, the present process makes it
possible to obtain that rotamer directly instead of having to make an equimolar
mixture of the rotamers 1 and 2 by previously known processes, followed by
cumbersome separation of the mixture; such a separation may or may not yield the
desired salt in decent yields and the process is also likely to be expensive.
30 Since the activity of pharmaceutical compositions may differ depending
upon the type of salt they are comprised of, the present process affords a unique

way to obtain desired specific salts with good pharmaceutical activity in highly



-4 enriched rotanmeric content. In the case of the conpound of Fornula I,
the present process achieves such preferential formation of the isoners by
creative wolosoision of the acid (for salt formation) and Pamaesar/3smdi um f or
the salt-formng reaction. The inventive process to nake differing ratio of
the rotaners of the salts of 5 the conpound of Fornmula | has several
advantages: it is economcal, can be eapily scaled-up, affords the
desired, preferentially enriched rotamer ratio in high yields and is
generically applicable. Description of the Invention 10 In one enbodi nent,
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process, while described and illustrated herein as the preparation of specific
desired rotamers of the compound of Formula |, is simple enough to be applicable
generically to the preparation of pharmaceutically useful salts from a basic
pharmaceutical composition. The present process comprises reacting the

20  compound of Formula | (or a similar base) with an acid in admixture with a selected
solvent medium in order to obtain differing ratios of rotamers as salts. The term
“admixture” refers to physical contact of the ingredients as is known to those skilled
in the art such as, for example, solution, suspension, emulsion, contact through a
matrix such as, running through a column, and the like.

25 Thus, in another embodiment, the invention offers a novel, simple process
to directly prepare desired salts of a basic compound in an unequal ratio of
rotameric populations. In yet another embodiment, the present invention teaches
the formation of pharmaceutically useful salts in high yields and selectivity of
rotamer population.

30 In an illustrative embodiment, the present process offers a way to directly
obtain at least about 55 mole percent of rotamer 2 and about 45 mole percent of

rotamer 1 in the salt of the compound of Formula I. In many instances, it affords a



WO 03/048153 PCT/ US02/ 38112 -5 way to obtain rotaner 2 and rotanmer 1 in a
nol ar percent ratio of 75:25 respectively. In fact, in several instances,
it affordworoomas™es 2 in even greater than 90 nol ar percemCI/USpwssiiit cal ly,

t he present process achi eves such preferential formation of the desired
rotamer of the salt of the conpound of Fornula | by 5 creative selection of
the acid (for salt formation) and sol vent mediumfor the salt- formng
reaction. The process, while described and illustrated herein as the
preparation of specific desired rotanmers of the conpound of Formula I, is
si npl e enough to be applicable generically to the preparation of
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The following non-limiting list includes anions representing suitable acids
which may be used to form salts in accordance with the present invention. The list
of anions for useful salts includes, for example, acetate, benzenesulfonate,

20 benzoate, bicarbonate, bromide, calcium edetate, camphorsulfonate, carbonate,
chloride/dihydrochloride, citrate, N,N-di(dehydroabietyl)ethylenediamine, edetate,
1,2-ethanedisulfonate, ethanesulfonate, fumarate, glucoheptonate, gluconate,
glutamate, p-glycollamidophenylarsonate, hexylresorcinate, hyclate, hydrobromide,
hydrochloride, 2-hydroxyethanesulfonate, hydroxynaphthoate, iodide, lactate,

25 lactobionate, lauryl suifonate, malate, maleate, mandelate, methanesulfonate,
methylbromide, methyinitrate, methylsulfate, mucate, nafate, napsylate, nitrate,
pamoate, pantothenate, phosphate/diphosphate, polygalacturonate, salicyclate,
sodium succinate, stearate, subacetate, succinate, sulfate, tosylate, tannate,
tartarate/bitartarate, 8-chlorotheophyllinate, triethiodide, adipate, alginate,

30  aminosalicyclate, anhydromethylenecitrate, arecoline, asparate, bisulfate,
butylbromide, camphorate, digluconate, dinydrobromide, disuccinate,

glycerophosphate, hemisulfate, hydrofluoride, hydroiodide,



butyl brom de, canphorate, digluconate, dihydrobrom de, disuccinate,
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incorporated herein by reference. Mono- and di- salts are included.

Generally, known processes to form salts by reaction of basic compounds
with acids yield equal ratios of rotamers which need to be later separated in yet
another step. The present process, which avoids such separation by preferentially

20 enriching in certain rotamer populations during the salt formation reaction itself is
superior.

The present process may be illustrated by the formation of the maleate salt
of the compound of Formula I. The compound of Formula I, which is basic, may be
dissolved in a suitable solvent. Suitable solvents include alcohol, ester, ketone,

25 hydrocarbon or mixtures thereof. Non-limiting examples of such suitable solvents
are ethyl acetate, isopropyl acetate, isopropyl alcohol, ethyl alcohol, acetone,
hexane, toluene, heptane and the like, and mixtures thereof. Preferred solvents are
ethyl acetate or isopropyl acetate. Maleic acid may be added to this either as a
solid or as a solution in the same solvent. The acid is used generally in a 5:1 mole

30 ratio, preferably in a 2:1 molar ratio and typically in a 1:1 molar ratio, with respect
to the compound of Formula I. The total quantity of the solvent may generally be in
about a 20:1 ratio, preferably about a 10:1 ratio and typically about a 6:1 ratio, with



solid or as a solution in the sane solvent. The acid is used generally in a
5:1 nole 30 ratio, preferably in a 2:1 nolar ratio and typically in a 1:1
nol ar ratwo,03ug183 respect to the conpound of Forrmula |. Paa/usor/adiiguantity
of the solvent may generally be in about a 20:1 ratio, preferably about a
10:1 ratio and typically about a 6:1 ratio, with WD 03/048153

PCT/ US02/ 38112 -7 respect to the conpopod of Formula |. The m xture is
stirred or intimately m xed otherw se, generally at about 25-90C,
preferably at about 50-90C and typically at about 60-80C for a duration of
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The salts prepared by the present invention exhibit desirable physical and
15 chemical characteristics suitable for pharmaceutical uses. Non-limiting examples of
such characteristics include physical stability, chemical stability, thermal stability,
desirable hygroscopicity, solubility, fluidity and the like.
The following nonlimiting EXAMPLES and TABLE 1 are provided in order to
further illustrate the present invention.
20
EXAMPLES
Unless otherwise stated, the following abbreviations have the stated
meanings in the Examples and Table 1 below:
HPLC= High Performance Liquid Chromatography
25 M.pt: melting point
NMR= nuclear magnetic resonance spectroscopy
mL= milliliters
mmol=millimoles
g= grams
30  rt= room temperature (ambient)
THF= Tetrahydrofuran
TBME= Methyl t-butyl ether



m=mlliliters mmol=mllinoles g= granms 30 rt= roomtenperature (anbient)
THF= Tetrahydrof uran TBVME= Met hyl t-butyl ether WO 03/048153 PCT/ US02/ 38112
-8- ACN= woaBomsissi | e Et OH= Et hanol Et OAc= Et hyl acet at e PCTRrSQ&G8112

| sopropyl acetate 5 EXAMPLES io0 Exanple 1. Mno-benzenesul fonic acid salt
of the compound of Fornmula I: To 0.2 g (0.37 mvol) of the am ne conpound
of Formula | dissolved in 1 nL ethyl =agetate at 40 C was added a sol ution
of 0.06g (0.38 mmol) benzene sulfonic acid in 1.5 nL EtOAc at 40 C. The
solution was stirred 2 days and filtered. Solids were washed with 0.5 nL
ethyl acetate and dried to give 40ng of 15 the nono-benzene sul fonate salt
with 8. 7AQN=Aceleniilef rotaners 1 to 2. Exanple 2. Di- benzenesul fonic
acid salt t@f ;;E@h ch%rlrpound of Formula |: To 0.3g ((0.55 mmol) of the am ne
corrpoundl% ormi®' | dissolved in 1 mL et hyl acetate at 40 C was added a
sol uti on EOAE=1BYy( dceltdtemol ) benzene sulfonic acid in 3 nL ethyl acetate
at 40 C._The solution was stirred 2 days and filtered. 20 Solids were
washed witHHCE IsapPrepylAcetat@t ate and dried to give 0.26g of di- benzene
sulfonate salt in 51.3%yield. Exanple 3. Citric acid salt of the conpound
of Formula I: To 6.14 g (9.18 mol ) of the am ne conpound of Formula I
dissolved in 15 nL of acetone at 23 C was added 1.77 g (9.17 mmol) of
solid citric acid. The m xture was heated 25 to 50 C and allowed to cool to
roomtenperature. The m xture was stirred for 23 hr and 15 nlL of acetone
was added. The solids were filterecExamPlegswi th 15 nL  of acetone and
dried to give 5.05 g of the citrate salt 1n 76%yvyield with 1:99 ratio of

10 Example 1. Mono-benzenesulfonic acid salt of the compound of

Formulal: To 0.2 g (0.37 mmol) of the amine compound of Formula | dissolved

in 1mL ethyl acetate at 40 ° C was added a solution of 0.06g (0.38 mmol) benzene

sulfonic acid in 1.5 mL EtOAc at 40 ° C. The solution was stirred 2 days and

filtered. Solids were washed with 0.5 mL ethyl acetate and dried to give 40mg of
15 the mono-benzene sulfonate sait with 8.7: 91 .3 ratio of rotamers 1 to 2.

.Example 2. Di- benzenesulfonic acid salt of the compound of Formula

I: To 0.3g ((0.55 mmol) of the amine compound of Formula | dissolved in 1mL
ethyl acetate at 40 ° C was added a solution of 0.18g (1.12 mmol) benzene sulfonic
acid in 3 mL ethyl acetate at 40 ° C. The solution was stirred 2 days and filtered.

20  Solids were washed with 0.5 mL ethyl acetate and dried to give 0.26g of di-
benzene sulfonate salt in 51.3% vyield.

Example 3. Citric acid salt of the compound of Formula |: To 6.14

g (9.18 mmo!) of the amine compound of Formuia | dissolved in 15 mL of acetone
at 23 °C was added 1.77 g (9.17 mmol) of solid citric acid. The mixture was heated

25  to 50 °C and allowed to cool to room temperature. The mixture was stirred for 23
hr and15 mL of acetone was added. The solids were filtered, washed with 15 mL
of acetone and dried to give 5.05 g of the citrate salt in 76% yield with 1:99 ratio of
rotamers 1 to 2.

Example 4. Mono-hydrochloric acid salt of the compound of Formula

30 Ik To 0.28 g (0.525 mmol) of the amine compound of Formula | dissolved in 1
mL MTBE at 23 °C was added 0.043 mL (0.52 mmol) 12 M HCI solution. The
mixture was stirred for 10 days as the product slowly solidified. Two mL of TBME



rotanmers 1 to 2. Exanple 4. Mono-hydrochloric acid salt of the conmpound of
Formula 30 1: To 0.28 g (0.525 mmol) of the am ne conpound of Fornula I

di ssol vedwpresd48issL MIBE at 23 C was added 0. 043 nlL (0. 52 pamaisp2/i41M HCI
solution. The m xture was stirred for 10 days as the product slowy
solidified. Two mL of TBME WO 03/048153 PCT/ US02/ 38112 -9 was added, the
solids were filtered, washed with 2 nl.gHE and dried to give 0.25 g of the
nono HCl salt in 85%yield. Exanple 5. D -hydrochloric acid salt of the
conmpound of Forrmula I: To 5.02 g (9.22 mmmol ) of the am ne conpound of
Formula | dissolved in 5 22.5 nL of 2: 1 THE: toluene at 23 C was added
1.55 nl (W& &dderblthe splidg were fikeredt weahedméthrid siutHF \aae drigd foegive 8228 hr
and filtered. The i ds. vashed with 15 nmb THE and dried to give 5.2
g of theO(.fiﬁzhef—lfﬂo@a'lﬁﬁII ?ﬂ'%gg/é@iﬁgla'wm 1:99 ratio of rotaners 1 tg 2.

Exanpl e 6. FurmdripRcs.d Didhydrelhidiec aendean &f the conipodwnd of Forfhia I: 10
(0.92 mol ) o € am ne conpound of Fornmula I dissolved Iin 0.5 t ol uene

?nd 2.5 i gcTe: 6+Q§ &{9.22 el vh tharemiee GaRPaHad @f Hotmyleslissolees inmp| )
r . . UL | i
Rk S B TR G082 981 e, 188 ri1brreRi 12 M

cool el t filtére no-fumaraesalt.’
Exanpl e %ollBionp Teephixtire was stirsed for @3 hendfiltgredndThefsdfids wera washetls To

0.30g (0.55mmmol ) of the am ne conmpound of Forpula. .l dissolyed.in .1.5n

i sopr opyIWith to i TiEsangiaeed V?)gil’e(ﬁgWfﬁl’rﬁld}"'@%aﬁh%gg%y'ﬁﬁygh3 %gt} 40 C.
The sol utig [sgd Sf or 2 days, filtered and dried to give 0.35 g of
the di pr{gsgﬁmagﬁr? in 85.2 %yield. Exanple 8. Mno-p-toluene sulfonic

acid salt of tExamphpéurunarie@didsalt ef the ciompogad af Formubadt ) Tex 0.58e

am d of F la | di I i i 0 C
was dedo VB iR BhrGrBnssRsEp G FardaoisERRENE e SR Redh
nonohydr af § miN akefnBlatir6OM teReraites alas Aidedi0.1445d (@98 Ghiol )domaris sti rred
2 days and filtered. Solids were washed with 0.5nL isopropyl agetate and

2

dried to afigend. 217 gloacetone- Fhesalulian was shreddgn £ Maysvaaeléd t0 92 (3apg 4t o
of rotamgs dy {oogi%e 0.29g of the mono-fumarate salt.
Example 7. Di-phosphoric acid salt of the compound of Formula I:

15 | To 0.30g (0.55mmol) of the amine compound of Formula | dissolved in
1.5mL isopropyl alcohol was added 75 pL (1.10 mmol) 85% phosphoric acid at 40 °
C. The solution was stirred for 2 déys, filtered and dried to give 0.35 g of the
diphosphate salt in 85.2 % yield.
Example 8. Mono-p-toluene sulfonic acid salt of the compound of

20 Formulal: To 0.23g (0.44 mmol) of the amine compound of Formula | dissolved
in 1mL isopropyl acetate at 40 ° C was added a ‘solution of 0.0845¢g (0.24 mmol) p-
toluene sulfonic acid monohydrate in 1.5 mL isopropyl acetate at 40 ° C. The
solution was stirred 2 days and filtered. Solids were washed with 0.5mL isopropyi
acetate and dried to give 0.17g of mono-PTSA salt in 54.6% yield with 7.7:92.3

25 ratio of rotamers 1 to 2.

Example 9. Di-p-toluene sulfonic acid salt of the compound of

Formulal: To 0.30g (0.44mmol) of the amine compound of Formula | dissolved
in 1mL écetone at 40 ° C was added a solution of 0.1686g (0.89 mmol) p-toluene
sulfonic acid monohydrate in 3mL acetone at 40 ° C. The solution was stirred

30  2days and filtered. Solids were washed with 1.5mL acetone and dried to give 0.2g
of the di-PTSA salt.



Exanple 9. Di-p-toluene sulfonic acid salt of the compound of Fornula I:
To 0.30g (0.44nmmol ) of the am ne conpound of Formula |I dissolved in 1 nL
acet one awo0408/048353as added a sol ution of 0.1686g (0.89 mmICr/yser/siiuene

sul fonic acid nonohydrate in 3nmL. acetone at 40 C. The solution was stirred
30 2days and filtered. Solids were washed with 1.5nlL acetone and dried to
give 0.2g of the di-PTSA salt. WO 03.948153 PCT/ US02/ 38112 -10 The

foll owi ng Exanples illustrate the preparation of the maleic acid salt of

t he conpound of Formula I fromdifferent sol vents Exarrpl e 10a. From

i sopropanol : The ami ne conpound of Formula I (3 6% pure) and

mal ei ¢ aci d ( 0heSoliywingriexampled illustrage ﬁ@)pﬂﬁ@@ratwnaofltb@maip@rﬁmd @@Q ofi). The

m xture rre ro t bout 1 h resulting in a

cl oudy s PUF?%W &afimmﬁ@e fiée]@ad'ﬁ%ngsé@ge%' and the resulting slurry was
stirred at ro@n wlFrem‘ iyoprbpaholl h. Theearpihedsetpovasi 6f Féremed land
dried overnlg t nder vacuumto give a white solid (3 0 g, 88%

yi el d) (&G, &336%%4@@% maleig goid 0.65¢H wereirgixest apg | dissaired B om

th t hyl

e nanL | Sl aBan g X i, THIECALAR R TRADe Sm FORB e (BBl 4 oI
met hanol régultimg)n atlolmmdlmmmer(arcysteélmeﬁmedn wewaddmjsanatdm:mmlta'@ad under
L) s SHIBEVER SHITGT 2t NN ETBSEES forARoR) 20 LTHOAOSHRLWARIEFE P8 vms
cool ed terl"eBCHVern‘ﬁggﬁélaS?&”’(?uﬂHGFvé’cdhrﬁﬁ‘é’g%eﬁ%ne-gbﬁd'03(\)t IrgBopgrel@).i rred at

roomtenperature r about 2.5 days. Thé product was filtered and dried for
18 h at ReBio®funtkmessattiuy 1.0:98.9e a white solid (8.66 g, 71%yield). Ratio

of rotaners tQ 2' 8. 2 EXx Oc Fr etha I
m xt ure: The m |Fm %ﬁ{ﬁ%cco&q élﬁ'&fSS

M) was mfFedmuid h(1@ %aht&hw@c@fatg@mlﬁ 35amL(;l\A(a3 rﬁ&ed)mtrﬂaebhﬂilbﬁlof( 10 m)
at roomtenperature i ne seeds were added and the m xture was

stirred dpalesoasid éZrﬂ@rQit"t‘JfT@th@mob‘io L iatdosmutenparalire c dbedBiHENAS 1y to
-10 C an oﬁE {'{ﬁ%dace rF%cn.? (f‘Hérr‘éa d@% véla redT&%J\}?erdqulﬁﬁ%rZ@y riéL)t ered,

washed w ried overnight at
Toluene (125 mL) was added slowly at 60 °C to give a mllky solution. The mixture

15 was cooled to room temperature over 2 h and seeded. The mixture was stirred at
room temperature for about 2.5 days. The product was filtered and dried for 18 h
at 45 °C under vacuum to give a white solid (8.66 g, 71% yield). Ratio of rotamers’
1to2: 1.8:98.2.

Example 10c. From ethanol/ethyl acetate mixture: The amine compound

20 of Formula | (10 g) in ethyl acetate (35 mL) was mixed with a solution of maleic
acid (2.18 g) in ethanol (10 mL) at room temperature. Crystalline seeds were
added and the mixture was stirred at room temperature for 22 h. The slurry was
cooled gradually to —10 °C and stirred at that temperature for 4 h. The product was
filtered, washed with ethyl acetate (10 mL), and dried overnight at 64 °C under

25 vacuum to give the desired salt as a white solid. Ratio of rotamer 1 to 2: 2.3:97.7.

Example 10d. From isopropanol/ethyl acetate: The amine compound

of Formula | (10 g) in ethyl acetate (40 mL) was mixed with a solution of maleic

acid (2.2 g) in isopropanol (20 mL) at 55 °C. The cloudy mixture was seeded,

cooled slowly to 40 °C, and stirred at 40 °C overnight. The resulting slurry was
30  cooled gradually to room temperature and stirred overnight. The product was

filtered, washed with 2:1 ethyl acetate/isopropanol (30 mL), and dried overnight at



25 vacuumto give the desired salt as a white solid. Ratio of rotanmer 1 to
2: 2.3.:97.7. Exanple 10d. Fromisopropanol/ethyl acetate: The am ne
conpound wofo3lesissl a 1 (10 g) in ethyl acetate (40 nL) wa®Cmvsezi3suiz h a
solution of maleic acid (2.2 g) in isopropanol (20 m.) at 55 C. The cl oudy
m xture was seeded, cooled slowly to 40 C, and stirred at 40 C overni ght.
The resulting slurry was 30 cooled gradgally to roomtenperature and
stirred overnight. The product was filtered, washed with 2:1 ethyl

acet ate/i sopropanol (30 nL), and dried overnight at WO 03/ 048153

PCT/ US02/ 38112 -11 55 C under vacuumto give the desired salt as a V\:hl te
sol i d. R&5i BCamdesvanuur ta giveothe: desired sl as a mhitgmolidl Rratiopfgptasmers 1

acet at e: T\%[ (ﬂ corrpound of Formula | (26 g) in ethyl acetate (26 nL)
was ni xe it ’ rution of maleic acid (5.7 g) in 5 Ethyl Acetate (74 nlL)
at 60 C. The ®idmpMoRFroAtdtylaicebdteC andhatamineccorbp&bhd 6F Boemuladht .
The resulting sTurry was cool ed gradually to roomtenperat cﬁ and to 0 C

for 2 hod?@ g)imethy} aeriate (REsmb) wasmixedayith aspkdiop\pt malgisiadd (24 G itinder
vacuu t v, 627 f to 2:
By RodlalilramBat i (. TReRoI Ao Wag sRededal 60 2R anbbATE] 3 80
of For mSCaouer(\@ﬁt gThé mesilting sIacrgtva&sech@d gradwally toiraem tentperatuseboditon of
mal ei ¢ acj g Et hyl Acet e 60 . at The_sql ution was
seeded at0 @—,fqg zahﬂg')sstﬂTer%@dHF ‘695 t?@fd fnﬁtdiﬂeg OVﬁﬁ'@Hhtzﬂtﬁi @f“"lqg bt ane was
added touglaeu.%' fof |ve atwiiRe sdfid (A7le2g, S14IyieiBY Rbti6of fotaMRrsi1data: the slurry
was cool ed gradually to room 15 terrperature and to 0 C for 2 hours. The
pr oduct Wa&QBtZtered and dried overnight at 25 C under vacuumto give a

o500 gl T S Ao opt AT e A irdodidB g

1190Fm_ OerrﬁQﬂ)é D(%d gﬁmeétﬁill%o@tatEQZ@mU)fWa§ fixdd with &f sdllhﬁbraof melelaacrdormound
of Fornul a rop

acegate (20 nmL) was added t% gu? | eic

21 4 sol A in EDY Abeta 30 TBL) ?W%gcatTh?SSQBJWbWﬁﬁ@ﬁ?de@@é 5369 ng

slurry Was?m%(aoétﬁjj Eﬂ dQ'rat (Thr A050 hinBaLah hgéﬁ%d d)tOthecglutﬁ/ QPBSS The
ere

product was fi ri e over ni ght er vacuum1to glve a
whi t e* sol°Cd A&, stirring at 65 °C overnight, the slurry was cooled gradually to room

15 temperature and to 0 °C for 2 hours. The product was filtered, and dried overnight
at 25 °C under vacuum to give a white solid (22.3 g, 92% vyield). Ratio of rotamers
1t02: 1.9:98.1.

Example 10g. From isopropyl acetate: Maleic acid (4.4 g) was

dissolved in 100 mL of Isopropyl acetate at 75 °C. The solution of the amine

20 compound of Formula | (20 g) in Isopropyl acetate (20 mL) was added to the
maleic acid solution at 75 °C. After stirring at 75 °C overnight, the resulting slurry
was cooled gradually to room temperature and to 0 °C for 2 hours. The product
was filtered, and dried overnight at 25 °C under vacuum to give a white solid (22.1
g, 91% yield). M.pt. 183.5°C . Ratio of rotamers 1 to 2: 1.8:98.2.

25



g, 91 %yield). Mpt. 183.5C . Ratio of rotamers 1 to 2: 1.8:98.2. 25 WO
03/ 048153 PCT/ US02/ 38112 -12 Table I .... ---....... ~. -

...... _..WOUO03/048153 .. . .... _--...------------- -__ . .....PCT/USN2/38112
......................... - .v..... _ Salt Sol vent

(di astereorrerlc ratio 1 to 2 in SO|IdS) Vi eI d% 1. Mono- Ethyl Acetate
Benzene sulfonate (8.7:91.3) 2. 1 D :-Benzene Ethyl Acetate TBME sul fonate
51 %yield 94%vyield 3. (1S)-(+)- THF/ TBME Cam horsulf p (50:50) onate
4.1 Citrate Acetone (1:99) 5. Mno- TBME _... e

hydrochl ori de 85%yvyi eId 6. Di- hyd[roct:)PI $r|- THF/ToI uene de (1:99)
_____ - - --Table1 | -

............ - - - 7.1 Funarate Acetone

Acet oni tfsdue i PrOAC AcEt one/ 6%wé.ﬁl(d.a2€e/@amehd rétlo Yad26h@okigsuene 8.1
Di - Phosphat e Acetone Ei hyI Acet ate | sopropyl 69% y| eld 57%vyi el d al cohol
85/ o yield ;

. 1.1 Mono- Ethyl Acetate

Dorzere | @71
2 Di-Benzene Ethyl Acetate | TBME
|| sulfonate 51% yield 94% yield
3.1 (1S)-(+)- THF/TBME
g:arg)horsulf- (50:50)
4. Citrate Acetone
(1:99)
. 5. Mono- TBME
‘ hydrochloride 85% yield
6. Di-hydrochlori- = THF/Toluene |
de . | (1:99) |
7. Fumarate Acetone Acetonitrile iPrOAC . | Acetone/
66% vyield 76% vyield 51% yield Toluene
8.| Di-Phosphate | Acetone | Ethyl Acetate | Isopropy!
69% vyield 57% yield alcohol
; 85% vyield
9. Mono-Tosylate | Ethyl Acetate iPrOAc
(7.7:92.3) !
10; Di-Tosylate Acetone Ethyl Acetate ; IPrOAc | Isopropyl | TBME
50% yield or alcohol | gq 59,
Toluene yield
11| Maleate Ethyl Acetate | iPrOAc | EtOH/Ethyl | Isopropyl
(1.8:98.2) (1.8:082) | Acetate. | alcohol
Ethyl Acetate/ (2.3:97.7) (1.1:98.9)
Heptane tEtOH/ :ggﬁcéﬁ’/yl
(1.9:98.1) Oluene |
EtOAc

:(1.8:98.2) |
| (0.9:99.1)




9.1 Mono-Tosyl ate Ethyl Acetate iPrOAc (7.7:92.3) 101 Di-Tosyl ate Acetone
Et hyl Acetate |PrQAc |Isopropyl TBME al cohol 50%vyield or 99.5% vyield

Tol uene WO odmhsaat e Et hyl Acetate i PrOAc Et OH Et hyl | sopr epylusofssatat e

al cohol (1.8:98.2) (1.8:98.2) Ethyl Acetate/ (2.3:97.7) (1.1:98.9) EOH

| sopropyl Heptane tol uene alcohol/ (1.9:98.1) (1.8:98.2) EtOAC

(0.9:99.1) WO 03/048153 PCT/ US02/3811243-.13 Wi le the EXAMPLES and TABLE 1
are described herein as the preparation- of the diastereoneric isomer of
the salts of the conpound of Fornmula I, it will be apparent to those
skilled in the art that many nodifications, variations and alterations to
t he present diV¥bileothe RXAMRUES enddiABLEN sare deshiikizd herkin gadhe prem@ration

et | e it acts p
o ter at | Snie ResteBERTLIFFiend Geaa o ee epPplRdRn FERBME L TREEGr esen
i nventi OrapPE\@rﬁ?eé@ﬂ%@&il%@ﬁhwﬁ@a@%mawhﬂo@lﬁ%ms,%ﬁétiéﬁs shai ned is: 1.

A process for preparing a mxture of rotaners of a salt of a basic conpound
5 wher ei @lteeationsitathe erasenpdissiosusmalh torpraterias amethodsfandirepcdiant in a

hi ghe | ar.. per t : i r i [QkAaf i.d_sal sai d

pr ocdss SanreBEnEE e ARt A FREROBRBHAR. \ ORI hdifiohd ate 0 ¢

W th a sahtéadéd to be within the spirit and scope of the present invention.



2. The process of claim 1, wherein said nolar percent is about 55:45 of
said one or nore rotaners of the salt to said other correspondi ng rotaners
of the saWwD.03/04058. The process of claim 2, wherein said morarSopssieent is
about 75:25 of said one or nore rotaners of the salt to said other
corresponding rotamers of the salt. 4. The process of claim 3, wherein
said nolar percent is at |east about 9042Q of said one or nore rotaners of
the salt to said other corresponding rotaners of the salt. 15 5. The
process of claim1, wherein said basic conpound is a pharnmaceuti cal
conmpound. 6. The process of claiml1l, wherein said acid is a

phar maceutical ly useful acid. 7. The process of claim1, wherein said acid
is used in a nolar ratio of about gig respect to said basic conpound.
20 8. The process of claim1, wherel n solvent is used in a nolar ratio
of about pect to sai d basic conpound. 9. The process of claim
1, wherei V%ggﬂg%é H1é(’)(ﬁr%d has the structure of Forrmula I: /O N ~N N F3C
| I NN 1025 AFprduelsafdarﬂr@paﬁhgeapntmﬂ's&fmotamfifsmf@ sakhefr @ basis sompeugeer

nol ar percent refers to the ratio tarrer .t of
ot amret -2 HeTeln T SHSOEmASTP EES ROPETMOTe RS A as best Ba DA 30t ;2
11. The prpGess tRhn thait &r%sﬁ@?ﬂirf@ fotamiers bf A1@fsanpé4it pretasydomprising to the
ratio of the salt of rotaner to the salt of rotaner 1 of said conpound

of For mul aeactlwsaldrb@smm@@umﬁ with @nmaad inadmbtereswithy asglvents sel ect ed
fromthe °“pa1£rg°8r%§§é$189clﬁor 3 %%?8?# 00%1]3%- e%éﬁﬂ& %PBﬁﬁQPQ@ro?lQaﬁd)”at e,

mal eat e, phosp tehesul onat e, canphorate, and
hydr ochl Ordrﬂﬂar more rotamers of the salt to sald other corresponding rotamers of the salt.

10 3. The process of claim 2, wherein said molar percent is about 75:25 of said
one or more rotamers of the salt to said other corresponding rotamers of the salt.
4. The process of claim 3, wherein said molar percent is at least about 90:10 of

said one or more rotamers of the salt to said other corresponding rotamers of the

salt.

15 5. The process of claim 1, wherein said basic compound is a pharmaceutical
compound.
6. The process of claim 1, wherein said acid is a pharmaceutically useful acid.
7. The process of claim 1, wherein said acid is used in a molar ratio of about

5:1 with respect to said basic compound.

20 8. The process of claim 1, wherein said solvent is used in a molar ratio of
about 20:1 with respect to said basic compound.
9. The process of claim 1, wherein said compound has the structure of

Formula I:

/OMe
S8
F3C NK/NU \n)/;\NrmN
o)

25 Formula |
10.  The process of claim 9, wherein said higher molar percent refers to the ratio

of the salt of rotamer 1 to the salt of rotamer 2 of said compound of Formula |.



13. The process of claim 12, wherein said salt is maleate. 14. The process
of claim1, wherein said solvent is an al cohol, ester, ketone, hydrocarbon
or m xturwe olesiedvf. 15. The process of claim 14, whereinprsaiwsoabsiohol is
selected fromthe group io0 consisting of ethyl alcohol, isopropyl alcohol
and m xtures thereof. 16. The process of claim15, wherein said alcohol is
i sopropyl al cohol. 17. The process of chgim 14, wherein said hydrocarbon is
selected fromthe group consisting of toluene, hexane, heptane and

m xtures thereof. 18. The process of claim14, wherein said ester is
selected fromthe group is consisting of et hyI acetate, isopropyl acetate
and m xturigs t iéegubcessdof claien Brwbesan salddhlghan mBlar\nmcmtrreﬁms&bﬂm@lOe is

forned at a te abo er at t o _apout 90C.
20, "The pRoESHLP (AT 28 T Selk PRUET AT dotneie SoBoaong of S0l 22 e
process ofyoCl akife ko YL Bin® 8l whéﬂéw@ard $afit isSRRIORY froAfBled§up 20 22. The
process of cI aim 19, erein sald solvent is isopropyl alcohol. 23. The

process ofoosiatimg m@bemtmesuﬁosaiedCttnalte/,ezammpraulfmat@,rr@a@rat%tfhmaraﬂecohol
and tol uen

of ot Ryl - Abeeabeete Rk EERRICaE DaFbaRendiie A AR ORRBHIES LR oro Al g

mal eat e '33f0rmh@pﬂrbcé7ésowcléuhe12a\whe@ﬁ shidngetiginvaleatey er about 21 hours.
26. The process of claim 12, wherein said salt is a C|trate 27. The

process ofldel aiTheaBOCe#eRldlainsAi wheeinsald salventds aRlcaie!tarter JstPNen i s

perforrred 23 hours. 30 28. A process for preparing a
m xture o r{ﬂac%rrern ?Pa %eregfig%ef'é?ofz of the naleate salt of the conpound of

Fornmul a | 18her §ihe pﬁrbeesmbfeclalpenéewhem‘in saiddlcaha e sel2cted fromehegraup per cent
of sa{ d rot %sng[m % th fﬂalcog%lxlsor ?ol a'lcoho} ar\{g)rrﬂxt/u?ed'gt]h%?r’eg /US02/ 38112 - 16
/Ove 10N LR g ot ethy propy!
16.  The process of claim 15, wherein said alcohol is isopropyl alcohol.
17.  The process of claim 14, wherein said hydrocarbon is selected from the
group consisting of toluene, hexane, heptane and mixtures thereof.
18. The process of claim 14, wherein said ester is selected from the group
15 consisting of ethyl acetate, isopropyl acetate and mixtures thereof.
19.  The process of claim 13, wherein said maleate is formed at a temperature
range of about ambient temperature to about 90°C.
20. The process of claim 19, wherein said solvent is ethyl acetate.
21.  The process of claim 19, wherein said solvent is isopropyl acetate.
20 22. The process of claim 19, wherein said solvent is isopropyl alcohol.
23.  The process of claim 19, wherein said solvent is a mixture of ethyl alcohol
and toluene.
24.  The process of claim 19, wherein said solvent is a mixture of ethyl acetate
and heptane.
25 25. The process of claim 13, wherein said maleate is formed at about the
ambient temperature over about 21 hours.
26. The process of claim 12, wherein said salt is a citrate.
27. The process of claim 26, wherein said solvent is acetone and the reaction is
performed at about 50°C for about 23 hours.
30 28. A process for preparing a mixture of rotamer 1 and rotamer 2 of the maleate
salt of the compound of Formula | wherein the molar percent of said rotamer 2 to

the molar percent of said rotamer 1 in said mixture is in at



F3C N O Formula | |east about a 55:45 ratio, said process conprising: 5
(a) preparing a first intimate mxture of said conpound of Formula I in a
sol vent ; Wb)osmesint ai ning said first intinmate m xture at alreatusazhsient
tenperature to about 90C, (c) preparing a second intinmate m xture of
maleic acid in the sane 10 solvent stated in step (a); (d) conbining said
first intimate mxture and said second. ygti mate m xture to prepare a
conbined intimate m xture and mai ntai ning the conbined intimte mxture at
about anbi ent tenperature to about 90C for about 1-24 hours to induce
formation of the naleate salt; and 15 (e) isolating the salt. 29. The
process of claim 28, wherein said solvent is an al cohol, ketone, ester,
hydrocarbon or m xtures thereof. 30. g[ae process of cIa|n129 wherei n said
solvent is an al cohol. 31. The proceés of claim?29, wherein said ester is
i sopropyl acetate or ethyl 32. The process of claim 28,
wherein said ratio i s about 75 or Iar percent of rotanmer 2 to
the nol ar percent of rotanergk prlocass Jof licl ai m 28, wherein said
ratio is at |east about 90:10 for the nD of rotamer 2 to the
nmol ar percent of rotanmer 1. 25 34. A mxture op rotamers of a salt of a
basi ¢ conpound wherein said m xture conprlses one or nore rotaners of the
salt in a higher nolar percent than fﬁ@“#fahorrespondlng rotamers of the

salt, said_ sal [ reacting said basic
corrpound \(}iﬁﬁ? ?RB P%zﬁﬁré?%mg?(@ﬁ%ééﬁ ﬁ&gaé%ﬁgent WD 03/ 048153
PCT/ USD2/ 38112 (a) 17 pd&pariFigea fitstintimeatef mixturernf34jd edrepeumd shFdrmseladdna i s a

ket one, ether, hydrocarbon or m xtures thereof.
solvent;

(b)  maintaining said first intimate mixture at about ambient temperature
to about 90°C;

(c) preparing a second intimate mixture of maleic acid in the same

10 | solvent stated in step (a);

(d)  combining said first intimate mixture and said second intimate mixture
to prepare a combined intimate mixture and maintaining the combined intimate
mixture at about ambient temperature to about 90°C for about 1-24 hours to induce
formation of the maleate salt; and

15 (e) isolating the salt.
29. The process of claim 28, wherein said solvent is an alcohol, ketone, ester,
hydrocarbon or mixtures thereof.
30. The process of claim 29, wherein said solvent is an alcohol.
31. The process of claim 29, wherein said ester is isopropyl acetate or ethyl
20 acetate.
32. The process of claim 28, wherein said ratio is about 75:25 for the molar
percent of rotamer 2 to the molar percent of rotamer 1.
33. The process of claim 28, wherein said ratio is at least about 90:10 for the
molar percent of rotamer 2 to the molar percent of rotamer 1.
25 34. A mixture of rotamers of a salt of a basic compound wherein said mixture
comprises one or more rotamers of the salt in a higher molar percent than their
corresponding rotamers of the salt, said salt prepared by a process comprising

reacting said basic compound with an acid in admixture with a solvent.



36. The m xture of claim34, wherein said basic conpound is the conmpound of
Formula I: /O N VN NF3CNN 50 Fornula | said acid is naleic acid,
sai d sal twp3muwdient e, and said nol ar percent is about 55: 28T/Ush2/ssataner 2
of the maleate salt to rotaner 1 of the naleate salt. 37. An acid salt of a
basi ¢ conpound, wherein said basic conmpound has the io fornmula: /Ov N N
N F3C NN O and wherein said acid salt7i.s selected fromthe group

consi sting of acetate, benzenesulfonate, benzoate, bicarbonate, brom de,
cal cium edetate, canphorsulfonate, carbonate, chloride/di hydrochloride,
citrate, N, N 15 di (dehydroabi etyl)ethyl enedi am ne, edetate,

1, 2- et han&di. sulThenaixture cﬁtdlmneSm,Iwmmiresalﬂwmme@t@abﬁtﬂf@héﬁﬁfnate

gl uconat e, gl ut anat e, ycol | gm dophenyl ar sonat e, hexyl resorci nat e,

hycl at e, WgFQﬁWB%‘ Bém'XtHSgﬁﬁr@‘@Fﬁ"%rl de, 2-hydroxyet hanesul f onat e,

hydr oxynapd hoat, mix@ged cidi ﬁf?@tﬁheﬂeﬁpéélelua@%t®mb@mmns el dopmeduend ofl at e,
mal eat e, mandel ate, methanesul fonate 20 met hyl brom de, nethylnitrate,

met hyl sul ﬂ%armularhcat e, nafate, napsylate, nitrate, panpate, pantothenate,
phosphat e/ di phosphat e, pol ygal acturongje, salicyclate, sodium succinate,
stearate, subacetate, succinate, sulffat tosyl ate, tannate,

tartarate/bitartarate, 8-chl oroto nate triethiodi de, adipate,
al gi nate, am nosalicyclate, omk/M eci rat e, arecoline, asparate,
bi sul fate, 25 butyl brom de, @3 or at e, I u on te di hydr obr om de,

di succi nate, WO 03/048153 PCT/ USOZ/ 38112
5
Formula |

said acid is maleic acid, said salt is maleate, and said molar percent is about 55:45
of rotamer 2 of the maleate salt to rotamer 1 of the maleate sait.
37.  An acid salt of a basic compound, wherein said basic compound has the

10 formula:

!OMJe\y
0]

and wherein said acid salt is selected from the group consisting of acetate,
benzenesulfonate, benzoate, bicarbonate, bromide, calcium edetate,
camphorsulfonate, carbonate, chloride/dihydrochloride, citrate, N,N-

15 di(dehydroabietyl)ethylenediamine, edetate, 1,2-ethanedisulfonate,
ethanesulfonate, fumarate, glucoheptonate, gluconate, glutamate, p-
glycollamidophenylarsonate, hexylresorcinate, hyclate, hydrobromide,
hydrochioride, 2-hydroxyethanesulfonate, hydroxynaphthoate, iodide, lactate,
lactobionate, lauryl sulfonate, malate, maleate, mandelate, methanesulfonate,

20 methylbromide, methylnitrate, methylsulfate, mucate, nafate, napsylate, nitrate,
pamoate, pantothenate, phosphate/diphosphate, polygalacturonate, salicyclate,
sodium succinate, stearate, subacetate, succinate, sulfate, tosylate, tannate,
tartarate/bitartarate, 8-chlorotheophyllinate, triethiodide, adipate, alginate,
aminosalicyclate, anhydromethylenecitrate, arecoline, asparate, bisulfate,

25 butylbromide, camphorate, digluconate, dihydrobromide, disuccinate,



-18 gl ycerophosphate, hem sul fate, hydrofluoride, hydroi odide,

nmet hyl enebi s(sal i cycl ate), napht hal enedi sul fonate, oxal ate, pectinate,

per sul f atwo o3phsany| et hyl barbiturate, picrate, propionate, PChioyasiat e,
undecanoat e, acetylam noacetate, N acetyl-L-asparagi nate,

N-acetyl cystinate, adamantoate, 5 adi poate, N alkyl sul famates,

ant hraqui none- 1, 5-di sul fonate, arabol acjgnsul fate, argininate, aspartate,
bet ai ne, carnitine, 4-chloro-mtoluenesul fonate, decanoate, diacetyl

sul fate, di benzyl et hyl enedi am ne, di net hyl am ne, di guai acyl phosphat e,

di octyl sul fosucci nate, panpate, fructose-1, 6-di phosphate, glucose

phosphat e glyicergphasaiateathemisyitatextyycdiphy driste, dydraedige, sul fate, |ysine,

2- ht h | f t 10 t t ] . 38. A
fumar ot o SRtVEneas Al E R ner BRRo SaBuoxhaR: RSt AERLEAR,
formul a: /p%?lleh‘ryTbarbMﬂéﬁe,Fp?&afé, prObibnafe, #ocyarfité f @idecanbbteyf a basic

conpound, "wherein said basic conpound has the is formula: /O N~ ~NN
F3C N N 4@cetylaminoapeiaieit-asatyi-bragnaraginatepN-acedyisystinaiapedananiaii®.ei n sai d

025, OB I MRS A Sl s SR, bt © oal
argininate, aspartate, betaine, carnitine, 4-chloro-m-toluenesulfonate, decanoate,
diacetyl sulfate, dibenzylethylenediamine, dimethylamine, diguaiacylphosphate,
dioctylsulfosuccinate, pamoate, fructose-1,6-diphosphate, glucose phosphate, L-
glutaminate, hydroxynaphthoate, lauryl sulfate, lysine, 2-naphthenesulfonate,

10 octanonate, tannate and theobromine acetate.
38. A fumarate salt of a basic compound, wherein said basic compound has the

formula:

/OMe
S8e
FiC LN\G});N(E
o]

39. A citrate salt of a basic compound, wherein said basic compound has the

15 formula:

:/OM/'e\
FscO/\ NK/NU m:\i\;l
0]

40. A mono-benzene sulfonate salt of a basic compound, wherein said basic

compound has the formula:

:/OM;
Facg NK/N\G );%N)N
o

20 41. A maleate salt of a basic compound, wherein said basic compound has the

formula:



formul a: WO 03/048153 PCT/US02/38112 -19 O N~ NN F3C N 042. A
nono-tosyl ate salt of a basic conpound, wherein said basic conpound has
the formwe03/o@kB3 ~N N F3C NN5 O 43. A dihydrochl ori e¢eTashr/3s1fiz a basic
conpound, wherein said basic conmpound has the formula: /O N ~ N F3C N
N O

-19 -

:/OMJ:
Fac;@/\ NK/NU \nj/;\NgN
(0]

42. A mono-tosylate salt of a basic compound, wherein said basic compound
has the formula:

FBC@ éﬁ );;”wk

43.  Adihydrochloride salt of a basic compound, wherein said basic compound
has the formula:

OMe

FBC@ NKJ?NU P/:r\pv



