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di scl oses a process to prepare pharnaceutical salts that are enriched in
desired specific rotameric configurations. This application clains
priority fromU. S. 10 provisi onsFiejthbfthie hp@ritiat i on, Docket No. 60/ 334, 330
filed Novenber 29, 2001 and U.S. provisional patent application, Docket No
60/ 373,778 filed April 19, 2002. Background of the Invention
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Background of the Invention
4-[(Z)-(4-bromophenyl)(ethoxyimino)methyl]-1'-[(2,4-dimethyl-1-oxido-3-
15 pyridinyl)carbonyl]-4'-methyl-1,4"-bipiperidine (Formula 1) is disclosed in pending,
commonly-owned U.S. patent application, Serial No. 60/329,566, filed October 15,
2001.

20 I
The compound of Formula | is also disclosed in the commonly owned U.S.
patent application, Serial No. 09/562,815, filed May 1, 2000, the disclosure of
which is incorporated herein by reference. That provisional patent application
discloses several novel antagonists of the CCR5 receptor which are useful for the

25 treatment of AIDS and related HIV infections. CCR-5 receptors have also been



and graft v. host disease. Generally, pharmaceutical conpounds are used as
their pharmaceutically acceptable salts. This is also true of CCR5
recept or wiet@@o6i9sts such as the conpound of Formula |, wdTcbsoeak®s t he
preparation of pharmaceutically 10 acceptable salts of such conpounds quite
I mportant. The conmpound of Fornmula I has no chiral centers and the geonetry
of the oxine is controlled as the Z co_r%i_guration by the chem cal

synt hesis. However, the conpound of Formula | exists as a m xture of

rot ati onal i%ﬁ S or.rotaﬂgrs Eeue tr& the restricted rﬁtati n.about the
two singl &1 10 pgdialg cg!l Srapsteriin Iejagumatory 568 SUSNAS FETHIS at i onshi p
bet ween t higedidtoidl @HARES Satbpicdfithfias, hebrRGREMBiHma AhdStighgiesStapFt ures A
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5 asinflammatory bowel disease, multiple sclerosis, solid organ transplant rejection
and graft v. host disease.

Generally, pharmaceutical compounds are used as their pharmaceutically
acceptable salts. This is also true of CCR5 receptor antagonists such as the
compound of Formula I, which makes the preparation of pharmaceutically

10  acceptable salts of such compounds quite important.

The compound of Formula | has no chiral centers and the geometry of the
oxime is controlled as the Z configuration by the chemical synthesis. However, the
compound of Formula | exists as a mixture of rotational isomers or rotamers due to
the restricted rotation about the two single bonds, marked a and b in Figure 1. The

15 relative relationship between the four rotamers is depicted in Scheme 1. As such
Structures A and B have a diastereomeric relationship and Structures C and D

have a diastereomeric relationship.
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rel-~- fast N Structure C Structure B Schene 1 For conveni ence, the four
rotanmers are denoted as isoners 1, 2, 3 and 4, in order of their elution
froma chwoa3/k9€ col utm. 5 Wil e general synthetic apprcdes2B8om08sal t s
typically yield a 1:1:1:1 ratio of the rotaners 1, 2, 3 and 4, it would be
preferable to find nethods of synthesis that would yield rotaner

popul ations that are enriched in certai.grotanmers preferentially. Summary
of the Invention 10 In an enbodi nent, the present invention discloses a
process for preparing a mxture of rotaners or rotanmer pairs of a salt of
a basic conpound wherein said mxture conprises one or nore rotaners or
rotamer pairs of the salt in a lmgher (i.e., preferentially enriched)
mol ar percent than other corresponding rotaners or rotamer pairs of the
salt, with the process conprisifg reacting said basic is conpound with an
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unl i ke previously known proces which 15 result in a i 1N ratio of
the salts of the rotanmers 1, ngd 4 which then need Q *

amide
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rel. fast

Structure C Structure B

Scheme 1
For convenience, the four rotamers are denoted as isomers 1,2, 3 and 4, in order
of their elution from a chiral HPLC column.
5 While general synthetic approaches for salts typically yield a 1:1:1:1 ratio of
the rotamers 1, 2, 3 and 4, it would be preferable to find methods of synthesis that

would yield rotamer populations that are enriched in certain rotamers preferentially.

Summary of the Invention

10 In an embodiment, the present invention discloses a process for preparing a
mixture of rotamers or rotamer pairs of a salt of a basic compound wherein said
mixture comprises one or more rotamers or rotamer pairs of the salt in a higher
(i.e., preferentially enriched) molar percent than other corresponding rotamers or
rotamer pairs of the salt, with the process comprising reacting said basic

15 compound with an acid in admixture with a solvent. The invention also teaches a



separation or sone treatnent to enrich in desired rotaner(s), the present
process offers a way to obtain the selective formation of the desired
rotaners WO @G@wexyer pairs in higher nolar percent than otREaVUSPeBT®E8poOndi ng
rotaners or rotaneric pairs directly. The term "higher nolar percent”
refers to selective, preferential formation 20 of certain preferred
rotamers (or rotaner pairs) over other rptanmers (or rotamer pairs) by
about in a 45:55 nolar percent ratio. The term directly' neans "w thout
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the pairs in higher molar percent than other corresponding rotamers or rotameric pairs

directly. The term “higher molar percent” refers to selective, preferential formation

20  of certain preferred rotamers (or rotamer pairs) over other rotamers (or rotamer
pairs) by about in a 45:55 molar percent ratio. The term ‘directly’ means ‘without
the need for an additional step to separate the 50:50 rotamers or rotamer pairs
obtained’, for example, as in the conventional process. Thus, for example, in one
instance, the present process yields ratios of 2.5:2.5:47.5:47.5 mole percent of

25  salts of the rotamers 1:2:3:4 respectively, as determined by NMR and HPLC. The
above-noted ratio 2.5:2.5:47.5:47.5 is more conveniently termed 5:95 peaks A:B to
denote the appearance of (the 1,2 rotamers versus the 3,4 rotamers) when
observed under achiral chromatographic conditions. Stated another way, the
present process offers a way to directly obtain, for example, even 95 mole percent

30  of the 3,4 isomers in the salt. Thus, for example, if the 3,4 isomer pair is the
desired one with high pharmaceutical activity, the present process makes it

possible to obtain that isomer pair directly instead of having to make an equimolar
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Description of the Invention

In one embodiment, the present invention discloses a novel, easy-to-use

20 - process for preparing a pharmaceutical salt of the compound of Formula | in high
yields. It also teaches the preferential preparation of specific rotamers or rotamer
pairs of the salt of the compound of Formula | in high yields. The present process
comprises reacting the compound of Formula | (or a similar base) with an acid in
admixture with a selected solvent medium in order to obtain differing ratios of

25 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. In an illustration, as shown in one of the following EXAMPLES, the
diastereoisomeric ratio of the 1,2 pair to the 3,4 pair in the solid benzene sulfonate

30 salt of the compound of Formula | is respectively 4:96 when prepared in acetone.
However, that ratio changes to 7:93 when prepared in MTBE, to 80:20 when

prepared in THF, to 95:5 when prepared in toluene or acetonitrile or water. Other



15 which may be used to formsalts in accordance with the present
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D. C. on t BRlbfide/dihydrochloride, citrate, N,N- -di(dehydroabietyl)ethylenediamine, edetate,
1,2-ethanedisulfonate, ethanesulfonate, fumarate, glucoheptonate, gluconate,

20 glutamate, p-glycollamidophenylarsonate, hexylresorcinate, hyclate, hydrobromide,
hydrochloride, 2-hydroxyethanesulfonate, hydroxynaphthoate, iodide, lactate,
lactobionate, lauryl sulfonate, malate, maleate, mandelate, methanesulfonate,
methylbromide, methylnitrate, methylsulfate, mucate, nafate, napsylate, nitrate,
pamoate, pantothenate, phosphate/diphosphate, polygalacturonate, salicyclate,

25 sodium succinate, stearate, subacetate, succinate, sulfate, tosylate, tannate,
tartrate/bitartarte, 8-chlorotheophyllinate, triethiodide, adipate, alginate,
aminosalicyclate, anhydromethylenecitrate, arecoline, asparate, bisulfate,
butylbromide, camphorate, digluconate, dihydrobromide, disuccinate,
glycerophosphate, hemisuifate, hydrofluoride, hydroiodide,

30 methylenebis(salicyclate), naphthalenedisulfonate, oxalate, pectinate, persulfate,
phenylethylbarbiturate, picrate, propionate, thiocyanate, undecanoate,
acetylaminoacetate, N-acetyl-L-asparaginate, N-acetylcystinate, adamantoate,



website). These disclosures are incorporated herein.by reference. 15
General ly, known processes to formsalts by reaction :of basic conpounds

wi th aci dwoyisgleesoequal ratios of rotanmers or rotameric paikcS/ugiciioneed to
be later separated in yet another step. The present process, which avoids
such separation by preferentially enriching in certain rotaner popul ations
during the salt formation reaction itself is superior. 20 The present
process may be illustrated by the formati on of the benzene sulfonate salt
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by preferentially enriching in certain rotamer populations during the salt formation

reaction itself is superior.

20 The present process may be illustrated by the formation of the benzene
sulfonate salt of the compound of Formula I. The compound of Formula |, which is
basic, may be dissolved or otherwise intimately mixed or suspended in a suitable
solvent medium. Suitable solvent media are, for example, ketone, ether,
hydrocarbon or mixtures thereof. Suitable ketones include, for example, acetone,

25 methyl ethyl ketone, methyl n-amyl ketone and the like and mixtures thereof,
preferably acetone. Suitable ethers are, for example, tetrahydrofuran, diglyme,
methyl ethyl ether and mixtures thereof, preferably tetrahydrofuran. Suitable
hydrocarbons are, for example toluene, xylene, chlorobenzene, hexane, heptane
and mixtures thereof, preferably toluene. Benzene sulfonic acid may be added to

30 this either as solid or as a solution (or intimate mixture or suspension) in the same
solvent. The acid is used generally in 0.9:1.1mole ratio, preferably in a 0.9:1 molar

ratio and typically in 1:1 molar ratio, with respect to the compound of Formula |.



di atereoi soneric ratio of 5:95 of the above-noted isoner pairs |Is obtained.
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one enant g_%mar form of th salt instead of a @al r. Thus, for exanpl e, the

reaction GNEAKIWEHS A& Esedothewish. Qengrallyatspout 25&%9 @r%fél'?ibly ata
ket one SoLyBIH 25.160PChd {yBlcafly 8BbGut AE8HY for 5{%@%' AU dktﬁ[eﬁgépt
nmet hyl n-anyl ketone or es t ereo prefera ace one

singl & enahabomrlﬂhe(amb@miacoﬂdltloms tooaliow thmc&ﬁ%qtnoalaf crﬁﬁalef@dmagoumthe

whet her tartin cid he.D-..or L- form. of the [ the single
enant i orreF of hi gelt f’%aeyab%‘aﬁ#\qﬁgéj yigatiopar BJCtb?'"llar@Eﬁfhpg \&theﬁrﬁceﬂ’fée salts
prepared QastiiRdriLERNketbA¥ %BFv'eﬂf‘meérli‘ EQEFndi’c—?sé ARt &FBFH&HC% io %‘FQ é’é){for

chem cal characteristics suitab arnaceut | cal uses. Non-| ng
exanpl es #ie 1é’tj§ﬁrrleh@|8erdpéhe St4 tsgmercpaltd@vqﬁfpsmdam thee bbnzeéneg sulidnate salt
stability gg stability, desirable hygroscopicity, solubility,
fluidity gﬂ ﬁﬂ Iike. WD 03/066593 PCT/ US02/ 37708 -9 The foll ow ng

nonlimiting EXﬁwﬁéEsnmwnmrhqm ¢1PaRYONEd in Bn@RREr sdlentdiichnay
i1l ust rate t he present invention. EXAMPLES Unl ess ot herw se stated, the

f ol I owi ngtelmiyavetirarand fpated wih sheatzeae shfamicragd as arsalidpragdiesolued Tabl e

1 belo el mel ting
poi nt Nl\/Fkk--(‘Pnuc):(legladr}réulg %é?éaﬁﬁgggﬁg)ﬂd@ﬂggﬂﬁﬁﬁéﬁopyBgﬁet&ﬁ?%\% Ia[ ers g=
gr ans diatereoisomeric ratio of 5:95 of the above-noted isomer pairs Is obtained. If,

- . instead of the ether alone, the solvent is changed to a mixture of an ether and a
15 hydrocarbon, the diastereomeric ratio in the thus-obtained salt changes to 40:60.

Yet another example is the preparation of the tosylate salt (or p-toluene
sulfonate) of the compound of Formula 1. If the tosylate salt is prepared from the
compound of Formula | and p-toluene sulfonic acid in an ether solvent for example,
a diastereomeric ratio of 99:1 is obtained for the 1,2 isomer pair to the 3,4 isomer

20  pair. If, however, the solvent is changed to a ketone for example, the same ratio
changes to 7:93 in the salt obtained.

It is also possible to obtain only one enantiomer form of the salt instead of a
pair. Thus, for example, the reaction of the compound of Formula | with dibenzoyl
tartaric acid in a ketone solvent such as, for example, acetone, methyl ethyl

25 ketone, methyl n-amyl ketone or mixtures thereof, preferably acetone, yields a
single enantiomer (rotamer 1) in more than 95% yield. Depending upon whether
the starting acid was the D- or L- form of the acid, the single enantiomer form of the
salt has the same D- or L- configuration.

The salts prepared by the present invention exhibit desirable physical and

30 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.



rt=room tenperature (anbient) 15 DMSO= di net hyl sul f oxi de THF=

Tet rahydr of uran MIBE= Met hyl t-butyl ether ACN= Acetonitrile EtOH= Ethanol
20 MeOH= WX a3amed9o3 | PA= | sopropyl al cohol Et QAc= Et hyl acsTAIS®2/37708 OH=

| sopropyl al cohol iPrQAc= |Isopropyl acetate 25 TMSI= Trinethylsilyl iodide
EXAMPLES Exanple 1. Preparation of the benzene sulfonic acid salt of the
conpound of Formula 1 (4:96): The am ne gonpound of Fornmula | (70 g, 125.6
30 nmol) was taken up in acetone (700 nL). To this solution was added,

benzene sulfo : g ). i ace

The reaction %hétfgﬁg\ﬂmgi% a??l é@%%iﬁwgg@g@ r%’ f%gl%gdﬂ'beup@v'of’ﬂ tof{aﬁrpool ed
to 20-25 @rthasillubtiabe 632 ﬁ%@%irﬁ@iﬁtibﬁOZ/ 37708 -10 hours. After 3 hours,

t he het erogeneous reaction mxture was filtered and the solids were washed

twice with acetone (140 nmL.). The isolated yield was 80-88 % The solids
were 96 % of (3+4) rotamers by HPLC. 1H NWMR (400 MHz, D20, m xture of

di astereoners) $82 (d, J =6.6 H, | H, 7.7 (d, J =7.3 H, 2H), 7.6 (d,
J =657 5 Hz, 2H), 7.5 (m overlapping, 3H), 7.4 (d, J =6.6 Hz, 1 H), 7.2
(d, J =7.3 Hz, 2H), 4.6 (br, unre v 1 H, 40 (g, J=17.0Hz, 2H),
3.7 to 3.5 (br, overl apping unreso%ﬁ—gﬁ% , 3.3 (t, J =6.6 Hz, 1 H),

3.1 (br, overl @ﬁlésrsgathémse%ta&e&rmh Yolth ﬁ? 2.2 10
1.9 (br, overl appi ng 4H) , e ,0 u“rqlrng tfb ‘ﬁat'm"‘i t%e(étﬂté)d_') 1.1
(t, J = 7neEanpmgs3ntl e Fammyies nd aWE1 bBQ@N m xture of 10 di astereorrers) 6

166.8, 14 1 134 2 .6, 132.3, 130.2. 129.8.
127. 3. 12%"%C 1@%’“7%%9%5”%956‘9“' Bomﬂ@%a 0.1 38.9, 34.1 33.2 27.7
18. 8,1015. Fl.ptl fnéind.poift 14. 5; M P. 195 5C. HRVB cal cd for C28H37Br NACS

557. 2127, found 557.2126.
" NMR= nuclear magnetic resonance spectroscopy

mL= milliliters
g= grams
. t= room.temperature (ambient)
15 DMSO= dimethylsulfoxide
THF= Tetrahydrofuran
MTBE= Methyl t-butyl ether
ACN= Acetonitrile
EtOH= Ethanol
20 MeOH= Methanol
IPA= Isopropyl alcohol
EtOAc= Ethyl acetate
iPrOH= Isopropyl alcohol
iPrOAc= Isopropyl acetate
25 TMSI= Trimethylsilyl iodide

EXAMPLES
Example 1. Preparation of the benzene sulfonic acid salt of the
compound of Formula I (4:96): The amine compound of Formula | (70 g, 125.6
30 mmol) was taken up in acetone (700 mL). To this solution was added, benzene
sulfonic acid (19.9 g, 125.8 mmol) dissolved in acetone (350 mL). The reaction
mixture was agitated at 45-60 °C for 12 hours, and then cooled to 20-25 °C over 4




2. Gtric acid salt of the conpound of Fornula 1(93:7): 15 To a
SEi()IalrF[): gn of 2.0 g of the conpound of Formula I in 30 nL of EtOH at room
t enper at un® 03@6@Y30f citric acid is added. After stirring POT/USSOMT708
tenperature for 3 days, the corresponding salt is isolated by f!ltratloR
as a white solid with a 93:7 rotaner ratio. Exanple 3. Preparation of t ef
Fumarate salt of the conpound of 20 FOIJ]T?IL& | (95:5): The am ne conpound o
Formula | (21.0 g, 37.7 mmol) was dissolved in denatured ethyl alcohol

i h 0C. To _this was added a
Colution hJlis. "aet 3 hadre> M hefodedletbation Sl was aiStans Bonal d
(105 nl) . sdlids weracvasiredrivwite ngthvasetsrie [ T4Tma, Weﬁéolgté‘aogeld%aggws% 9N

The het neous reaction m
FiTteren CGSOHs Bar 88 ot L amtamarty GERGL JHNME [0 MHeoDeb, ratiurd )

N LZSWES%%V@ g2 He G DL 573 He i) Tl BT S 1y

7 6 (61 JHz, 218), 7 .5itm, a*r&rlaﬂplﬁg (3614)0|3’V4§(cﬁ J=6% le 'r% 77.2%3,(33 77]8%? ﬁQH)’ .
unr es , = . , , .

and 3 2 (%?» bb\%’?%ﬂmé@ ditedd) (ad,= z@lnhz g&{)z,,szatas(a.égr, aveﬂ)appaqbgrl (br,

ot esol vetesdibd, iy 30.8.5% U= 606 izt T SN b VeliBoning) 3n) 294 9k, 1.1

u

RN el ey b s 1

(1§£3r21 11%@2 \Qé)@g%/é‘B ?32& f c%,@‘?@ 3o " NV (400 Nipkz, B,0, naigiuge 069. 8, 64. 7,

15. 0,
15 010 42 dasbiocrortdslioe fie 221,02(u0p 103 1Mafiadle Naol?: 2l
sol vent s 29.8-12703, €26.20123.70#0i6; 656, d16.5:048.5, 40 NeGBIY &yl 18318 o freool ed to

OH/ 70- 75C" 19 hr/cooled’ to 10C.
(12(:2)(1 2')845?’ ‘L7805 ?fﬁ e E&%rsrigerﬁng o O 0. 65C 19 hr! cool od 1o 10¢
(1,2): (HRMSHBI&] %,E(;ng ggﬂ\f/@a?ﬁ)gg%% %@%ﬁw yield. 4. i-PrOH 80

19 hr/cool ed to 10C. C 19 hr/cooled to 10C
(1,2): (3,4)= ple Cltrlc acid salt of the compound of Formula 1 (93:7):

15 To a solution of 2.0 g of the compound of Formula | in 30 mL of EtOH at
room temperature, 0.7g of citric acid is added. After stirring at room temperature

for 3 days, the corresponding salt is isolated by filtration as a white solid with a 93:7
rotamer ratio.

Example 3. Preparation of the Fumarate salt of the compound of

20  Formulal(95:5): The amine compound of Formula | (21.0 g, 37.7 mmol) was
dissolved in denatured ethyl alcohol (105 mL). The resulting solution was heated
to 60°C. To this was added a solution of fumaric acid (4.8 g, 41.3 mmol) in
denatured ethyl alcohol (105 mL). The reaction mixture was stirred at 60-65 °C for
12 hours, and was then cooled to 20-25°C. The heterogeneous reaction mixture

25 was filtered and the solids were washed with denatured ethyl alcohol (21 mL). The
isolated yield was 75-85 %. The solids were 95 % of (1+2) rotamers. 'H NMR
(400 MHz, CD30D, mixture of diastereomers) 6 8.3 (d, J = 6.7 Hz, 1H), 7.6 (d,d =
8.4 Hz, 2H), 7.3 (d, J = 6.7 Hz, 1H), 7.2 (d, J = 8.4 Hz, 2H), 6.6 (s, 2H), 4.7 (br,
unresolved m, 1H), 4.0 (q, J = 7.0 Hz, 2H), 3.7 and 3.2 (br, overlapping unresolved,

30 m, 3H), 3.3 (br, 1H), 3.1 (br, overlapping, 3H), 2.9 (m, 1H), 2.4 (s, 3H), 2.2 (s, 3H),
2.1 (br, unresolved m, 3H), 1.9 and 1.8 (br, overlapping, m, 5H), 1.5 (s, 3H), 1.1 (t,
J =7.0 Hz, 3H); °C NMR (400 MHz, CDs0D, mixture. of diastereomers): § 170.5,




6. Acetone/reflux 19 hr/cooled to 10C. (1,2): (3,4)=92.5:7.5 15 7.
MeOH i -PrOH (3:1)/reflux 2 hr/RT,14hr (1,2): (3,4)=97.4:2.6 80%i sol ated
yield. 8. Wat@H6é639Pr OH (4: 1)/reflux 2 hr/RT, 14hr (1,2): (PAYeDH3/350883%
isolated yield. 9. EtOHreflux, 21 hr/ 10C 1 hr. (1,2): (3,4)=96:4 20 83%
isolated yield. 10. EtOHdreflux 6 hr/ 5C 1 hr. (1,2): (3,4)=95.2:4.8.
Exanpl e 4. Hydrochloride salt of the conggound of Formula I (95:5): The

am ne conpound of Formula I (0.5g, 0.9 mml) was taken up in isopropyl

25" osul 1109 LSl G0 B Vo0 30 38 % 1886, 1324 D Anbed Aol Lol 8861 0

over 3, hoors. 6918640 469, uere 41i4 t130.eBa8d3washedy tze Serawt {7 hcesgol d
i sopropyl al cohol 45 nmL). The solids were >94 4, of (1 +2) rotanmers. The

i sol at ed yIided.dl4wls14B6- @@89/1315 H NVR (400 Mz, D20, nmixture of
dlastereo (d, J 6.8 Hz, 1 H), 76(d J 8.4 Hz, 2H), 7.4

J = 6@5)2%?3&)2 7.2 (d, J = 8.4 Hz, 2H), 4.7 (br, unresol ved 30 m 1
H), 490 (q, J =7.0 Hz, 2H), 3.7 and 3.5 (br, overl apping unresolved, m
3H), 3.3 ) overlapp|n8 3 . . 24(s 3H),
2.2 (s, m salis fromyalterpativ t60(0.90 F4(agt. of fumass d) 1 H), 1.8
(br, unr esol ved, m 4H), 1. 4 (s, WO 03/066593 PCT/ Us02/ 37708 -12 3H), 1.1
(t, J =7.0 Hz, 3H); 13C NWR (400 WMHz, D20, m xture of diastereoners) 6
166. 8, 16]1 8\le DbHreflux 106hr2codldd ) 109G9. Q1 2338, 4@;—91& @A%LEleEmeBZ 2,
130. 2, 43. 4, 40. 1
38.9, 35. % E&“ﬁé 9]1@770?0?9(*2@130 (11:%?1(33/47) 9@5%5 %%E -isamer M Pp.
208. 1;C. 3, ERNﬁ/mb'é@bﬁgrh%%W s o anpl e 5.
Hydrochl ori de salt (5:95): " To an@gl t at 3%%2(1%7). 8?53 %f ﬁgﬂ %?ﬁ%&ﬁ of
Formula | (1.0 Q) |n 10nL of acetone was added O. 83 iswiatedyibidchl ori de

Privered fo-ErobRATPS BIESStetao B0t L kP el Bobsla: (o, 10 Example 6.
3- Hydroxyszmummt»éccugah:ﬂ/ébcﬂ@dnom%88) 1,59, @u)agiieat ed sol ution of the

corrpound of Formul a | QSBE} (gacetone was added a solution of
n

' 0. 34g of 938RotanekRflpx ﬁ&dﬁqul%d tacd Rl (B14)EDDIA:7 Af ter over ni ght
15 7. MeOH:i-PrOH (3:1)/reflux 2 hr/RT,14hr (1,2): (3,4)=97.4:2.6

. , 80% isolated yield.
. 8. EtOH/I-PrOH (4:1)/reflux 2 hr/RT, 14hr (1,2): (3,4)=95:5
83% isolated yield.

9. EtOH/reflux, 21 hr/ 10°C 1hr. (1,2): (3,4)=96:4
20 83% isolated yield.
10. EtOH/reflux 6 hr/ 5°C 1hr. (1,2): (3,4)=95.2:4.8.

Example 4. Hydrochloride salt of the compound of Formula | (95:5):

The amine compound of Formula | (0.5g, 0.9 mmol) was taken up in isopropyl
alcohol (6 mL). HCl in isopropyl alcohol (0.9 mL, 0.9 mmol) was added. The

25 resulting suspension was stirred 80 °C for 12 hours and then cooled to 0°C over 3,
hours. The solids were filtered and washed twice with ice-cold isopropyl alcohol (5
mL). The solids were >94 % of (1+2) rotamers. The isolated yield was 80-90 %. 'H
NMR (400 MHz, D0, mixture of diastereomers) § 8.2 (d, J = 6.8 Hz, 1H), 7.6 (d, J
=8.4 Hz, 2H), 7.4 (d, J = 6.7 Hz, 1H), 7.2 (d, J = 8.4 Hz, 2H), 4.7 (br, unresolved

30 m, 1H), 4.0 (g, J = 7.0 Hz, 2H), 3.7 and 3.5 (br, overlapping unresolved, m, 3H), 3.3
(br, 1H), 3.1 (br, overlapping, 3H), 2.9 (m, 1H), 2.4 (s, 3H), 2.2 (s, 3H), 2.1 (br,
unresolved m, 3H), 2.0 (br, unresolved, m, 1H), 1.8 (br, unresolved, m, 4H), 1.4 (s,




agitation, the mxture was filtered to afford white solids with a 12: 88
rotamer ratio. Exanple 7. L-Malic acid salt of the conpound of Fornula I
(93:7): 190Mp/messl uti on of 2.4 g of the conpound of For mHCa/USORA7RS Nl of
acetone at roomtenperature, 0.5g of L-malic acid is added. After stirring
at roomtenperature overnight, the corresponding salt is isolated by _
filtration as a white solid with a 93:74orotanmer ratio. Exanple 8. L-Mlic
acid salt of the conmpound of Fornmula I (g 92): 20 To a solution of 19 g of

Ll o oot fl Gol 7 Erasry” anaonR AOEMSE, 5r0i53aRe S ey oche

corr espondep®, S@1Ls, 11959 &0’1496 Qdﬂwgf HBQ@%BS@ A30% }fﬁt%]ﬁ £5) bdyyh bh 18,13 92

rotamer ratio. Exanple (S)-Mandelic acid salt o e conp oundo of mul a
| (93:7): 1272, 1@3a7 ,s). 617@6 65.3346.G) 4%.6,1424 4000389, @EF@MI%Q PN.716 nL

of acet onikr I o] t g (S)-mandelic acid is added.

After sti ?Esl a‘%%g ?Etseﬁgg ?‘u‘rﬁ&g@%‘ ', the corresponding salt is

i sol atsed HRn‘/lslda*l@df&mgﬂsferQogesSﬁthﬂ fwuha 5&7I8134 rotamer ratio. Exanple

10. Mucic acid salt of the conBoun Formula 1 (52:48): 30 To a sol ution
/5]

of 3.0 g of th&XamplefhdHydroehlarnide saltr(5za5)m_ of Treeamagiategtsolutinomof the

L emper at uPa R30S B ERm oLy 0D 15TeS epidts Basidided (et ceponai ng

salt is i syﬁmtbrldje éolmﬁdsmm ON indsapropaiel Sda‘tércbv@rlﬁlbhﬁaglfailoﬁfitﬁé)ﬁ'ﬁb&@fe
rati o. Exa lic ac(g%sa}[htqég 5 To an agitated sol ution of
W

t he corrplﬁ’trér% Ef@lrecﬁg P Y"h(t‘?LSQ romesi@iPopyl acetate was added

a sol 44tion @f athp1e%.0’3-8 y itHold adid SalP{12:B8) . At oan 8&@@@?9“

agi tation, ds Wit

r ot amer rat)iuthonE)féln@ben"[pbunsmcﬁonmlaab(ﬁogairt10rh1thd§eaae®cFr®tlmad adfgegg rruIOa_1| t
83: 17 f 0 a I n a

rlt()om )r’rﬁglr“gf)[]roi% :501(£ GS&yd C 'ﬁ‘ial? ?'g '%&H&Ld‘)?é%@rp‘gﬁf PYemighit room

t enper at uggitdford (B Midtiire WidSileesd %aﬁaﬂi WHitS @bﬁdé ﬁlfth $04 ?BB @fnéﬁ atipation

as a white solid with a 83:17 rotamer rati o.
sul fonic aci d Example. {3} -Malicacid galtofdhe compound of Formula 1(93:7):

15 To a solution of 2.4 g of the compound of Formuila | in 25 mL of acetone at

room temperature, 0.5g of L-malic acid is added. After stirring at room temperature
overnight, the corresponding salt is isolated by filiration as a white solid with a 93:7

rotamer ratio.

Example 8. L-Malic acid salt of the compound of Formula | (8:92):

20 To a solution of 19 g of the compound of Formula | in 40 mL of acetone at
room temperature, 4.3g of L-malic acid in 20 mL EtOH is added. After stirring at
0°C overnight, the corresponding salt is isolated by filtration as a white solid with a
8:92 rotamer ratio.

Example 9. (S)-Mandelic acid salt of the compound of Formula | (93:7):

25 To a solution of 3.0 g of the compound of Formula 1 in 16 mL of acetonitrile
at room temperature, 0.8g of (S)-mandelic acid is added. After stirring at room
temperature overnight, the corresponding salt is isolated by filtration as a white
solid with a 93:7 rotamer ratio.

Example 10. Mucic acid salt of the compound of Formula | (52:48):
30 To a solution of 3.0 g of the compound of Formula | in 40 mL of methanol at

room temperature, 1.1g of mucic acid is added. After stirring at room temperature




solution of 5g of the conpound of Fornmula | free base in | OOrL of acetone
was added 1.7g of p-toluene sulfonic acid. After overnight agitation, the
m xt ure wa® 030665981 tered to afford white solids with a 7: ¥TEEaFEN08r at i 0.
Exanpl e 14. p-toluene sulfonic acid salt (97:3): To an agitated solution
of 5g of the conpound of Fornmula | free base in 25nL of acetonitrile was
added 1.7g of p-toluene sulfonic acid._Akter overnight agitation, the

m xture was filtered to afford vvhite solids with a 97:3 rotamer ratio. 20

Cor Ol y SypPiatty U RSREaoBth B84 b Ratodnl Bt X0 AR BHIGR ¢ of uene

sul foni ¢ 82148 rolhmerestid.ti ng m xture was heated to refI ux overnight, cooled
to room tenperature, and flltered to glve a solid with a rotaner ratio of
99: 1. Exanpl e Examplgskl. Saliaviicacidisalt(95:5)sT o e agidated sedution ofdhaul a 1 25

Lo at | ognopiltr FRfinRla f°’9°8§>‘*$ 1@&i-n°2f‘*§%’%"6ﬁ9k Setaf s bt 7 siftorf’

Et i 1[r:5ng afomﬁgmf mmmmldm[ﬂgﬂ_eoﬂﬁwm QQﬂg:eowr?hrghsegm?ﬂmg tl?zi-h’ilxiiufﬁe u{v?tsl at ed
[ th a rotaner ratio. a e )

oys-lAcg:ﬁ egip@?g%? *Bﬁe %ﬁ@lsd/w\ﬁ%aaﬁﬁé EHtamer fali | 30 (58: 42)nrp To a

sol ution of ‘3. &xanflc! {1 SRBIRIELR'sdiPEFHcbmidbyhdbr Pbruf @k 17ROM

tenperature, O SaCONTtrc acra 1S added. After Sstrrrrng-at room WO
03/ 066593 PCT/ Ustesaiuios of3gzbfttleerpenmound af\Fermiugent in 6 . MeQtéspoainng sal t
Is isolated by filt on.as a lid th,a.58:42 rotaner ratlo
Exanpl e 1%9 @Wh@aé Oolfcﬁ‘qfcérﬁ‘i:?c@f'slaﬁgego ﬁ&"@ﬂg gooem tepengtys. 1o 5
sol utjoon elefrightCOiEPesiesgind é‘&l{%léoléﬂ&o@yﬁﬁ%ﬂom@ white &bli Withoa @l cohol
(800 nL) was added Dcarrpgt%{)rﬁgamd (34.1 ¢, 171 mol ) di ssoF%!/ed i n ethyl
al cohol (B8:1inotameeratigacti on mi xture was stirred at 56C for 3 hours and

then cooled to I l.tere hed th e al cohol
(200 ni). Themg@@%@@ﬁ%&mm Ié”r Eéah‘édof (3+4)
Egt a\r]rer_ s6balu|t_lizbil?lo€5g1dﬂ the/Bo nil&s, FdPila lYfréblHa%eQﬁ 100?rﬂ_t 65 z@éé”(@ﬁé)NHa;% 8| 2

7.2 (d J addgd g - {g of Qﬁa)lueneﬁUEfgmc aqﬁ}r@‘%mﬂé’m;ﬁ qgltﬂ;tlomﬂm mixtue wag_ 0 Hz,
3 3 J = 6.6 H,
?Izl)l) ?Ee'%dov(eé?foar% &Mﬁlre @l%%ﬂ'ygw}oﬁﬁer r%ﬂo7 gt 5

.Example 14. p-toluene sulfonic acid salt (97: 3) To an agitated

solution of 5g of the compound of Formula | free base in 25mL of acetonitrile was
added 1.7g of p-toluene sulfonic acid. After overnight agitation, the mixture was
filtered to afford white solids with a 97:3 rotamer ratio.

20 Example 15. p- toluenesulfonic acid in THF (99:1): To a solution of 5.0g
(9.0mmol) of 351125-S in 25mL of THF was added 1.7g (8.9mmol) of p-toluene
sulfonic acid. The resulting mixture was heated to reflux overnight, cooled to room
temperature, and filtered to give a solid with a rotamer ratio of 99:1.

Example 16. Trans-Aconitic acid salt of the compound of Formula |

25 (91:9): To a solution of 3.0 g of the compound of Formula | in 6 mL of EtOH
at room temperature, 0.9g of trans-aconitic acid is added. After stirring at room

temperature overnight, the corresponding salt is isolated by filtration as a white

solid with a 91:9 rotamer ratio.
Example 17. Cis-Aconitic acid salt of the compound of Formula |
30 (58:42): To a solution of 3.0 g of the compound of Formula | in 6 mL of EtOH

at room temperature, 0.9g of cis-aconitic acid is added. After stirring at room




Hz, 2H), 2.4 (s, 3H), 2.3 (s, 3H), 2.2 and 2.1 (br, overlapping m 4H), 1.7
to 1.9 (br, wunresolved, m 6H), 1.4 (s, 3H), 1.2 (s, 3H), 1.1 (m

over | appi wg, 038H5930. 8 (s, 3H); 15 13C NWR (400 WMHz, D20, mHCIVUS0R/30108

di astereoners) (err) 166.9, 146.2, 140.7, 139.9, 134.2, 132.6, 132.1,
130.1, 127.3, 70.6, 65.3, 57.6, 55.3, 46.7, 43.5, 40.1, 34.0, 33.7, 33.1,
27.7, 23.8, 23.5, 22.0, 21.9, 18.8, 15,44 _.14.7, 14.4. HRVS cal cd for
C28H37Br NACG3 557.2127, found 557.2131. M P. 195.6C. 20 Exanpl e 19.

L2 O e e AR CopeutbeRig sali St Btafor Rt T
at room t swijgewih arss:42 ré3gnerfrafio2- ci s- cycl ohexanedi car boxyl ic acid is

added. After stirring at roomtenperature overnight, the correspondl ng
salt is isol atMﬂ&%ﬁMﬂﬂMﬂmmm of Fpgnudad ot aner

compound SERRE, aui of? AR SR GCEHBOR SPEORG' T185b: A g ity
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solid wt a d()gﬁjs o) 7 Exanpl e
21. (R- Oﬂhtgf‘acr?%&]dgt?oadg% Z‘g bﬂl?é &ﬁéé{\fzaé%%{)un ‘%% Eor&r‘tﬁﬁ &f@ %%cﬂéééoTo a
sol uti on @t).3lie igotsted lyteld:wascﬁﬁa%(% FFiherBdhds (I\j/vere >0% W&ofqg:?m@?m bat t
roomte 1 8 itramalic acid is adde er5|rr|ng a
room t e%@?gb 'g W&@BQWHQ%JBC%’F H'éep ndipRlgremers)s §. gdﬂa'ﬂggcﬁ ﬁl)H
filtrngtio 5 a h 11

it agoni § A 8 43 T FERERGT G 2T T D PPl S R HE R B
of 3.0 g wireshlyed onptidhd.®fq,RbF M0 &iz| 2Hj), :ﬁ?rtg% f(tazcet/erh@p;a_hg unce:snrl\(/)edm

t rature f ciitraco i s added. er stirrin

tgggrat ur;neSB@, :?7% (gl‘rlt |6$1E‘ %espo i AYFrERRing. é"bséiga{ hﬂ%r%f?kttr’atﬁén as
a white HB =9),ixk yd, @H)a2%6(slés|-r)02 218Hd Qat(le o@ﬂ%gglr%%34H§ 271 s lay)

mal oni ¢ acid salt of the conpound of Fornula sol uti'on of
3.0 g of lﬂﬂféseldﬁﬁonhﬁl'k)f" BdemdHh 1.2i(s, 3H), A1 (m, overlappmg, 6H), O 8 (s, 3H);

15 °C NMR (400 MHz, D,0, mixture of diastereomers) § 166.9, 146.2, 140.7, 139.9,
134.2,132.6, 132.1, 130.1, 127.3, 70.6, 65.3, 57.6, 55.3, 46.7, 43.5, 40.1, 34.0,
33.7,33.1,27.7,23.8, 23.5, 22.0, 21.9, 18.8, 15.0, 14.7, 14.4. HRMS calcd for
CasH37BrN4sO3 557.2127, found 557.2131.

M.P. 195.6°C.

20 Example 19. 1,2-Cis-cyclohexanedicarboxylic acid salt of the

compound of Formula | (78:12):To a solution of 3.0 g of the compound of

Formula | in 8 mL of THF at room temperature, 0.93g of 1,2-cis-

cyclohexanedicarboxylic acid is added. After stirring at room temperature

overnight, the corresponding salt is isolated by filtration as a white solid with a
25  78:22 rotamer ratio.

Example 20. 1,2-trans-cyclohexanedicarboxylic acid salt of the

compound of Formula | (83:17):To a solution of 3.0 g of the compound of

Formula | in 10 mL of THF at room temperature, 0.93g of 1,2-trans-
cyclohexanedicarboxylic acid is added. After stirring at room temperature

30 overnight, the corresponding salt is isolated by filtration as a white solid with a
83:17 rotamer ratio.



of THE at roomtenperature, 0.7g of 2,2-dinmethyl malonic acid is added.
After stirring at roomtenperature overnight, the corresponding salt is

i sol at ed W 0306698l tration as a white solid with a 87:13 rRETANSR/37T7A8i O.
Exanpl e 24. Meso-2, 3-di nethyl succinic acid salt of the conpound of

Formula 1 (88:12): To a solution of 3.0 g of the conpound of Fornula | in
10 mL of nethanol at roomtenperature, 18799 of neso-2, 3-di net hyl succinic
acid is added. After stlrrlng at room tenperature overnlght t he
correspondi ng ' as a mhlte soI

88:12 rotaner FXEMPCEeLny alis acid. sall of the, compoy

conpound 7: 2Bpr mul %I a(s%lut%n om @ gS@lf Hhé%n%o@nd)dg Fta‘rmtdnae IQH”’RPHHIP' d?f
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(" DBTA") %utbmbn@wmpalw 23)ifotmémtaal To a solution of the conpound of
Formula 1 (6.0 _g, 10.8 mml) |n of acetone (200 rri ) was dded dlbenzoyl

-D-tartari c acEXa I8 ¢ompesnae
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D20, m xture of diastereoners) 5 8.3 , J = 6.6 Hz, d J =17.6
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conmpound of Formula 1: To a solution of the conpound of Formula 0 g,
10 8 mmol pliiring2ed repnvftempesature avesnight ethealidosiesppnding- saltt isr iscolaieddbys 6

g, C The resulting reaction
m Xt UISe%ﬁpaélgb?a%e%wﬁﬂ? S?’B&&‘Sﬁ’é%z{]‘%z@gmgﬁﬁé %olids were filtered and
washed tw ce wExangslethavégs-213 dimbisyll S@cihis avidEsdlt of the compound of
- Formula | (88:12): To a solution of 3.0 g of the compound of Formula | in 10 mL

of methanol at room temperature, 0.79g of meso-2,3-dimethyl succinic acid is
added. After stirring at room temperature overnight, the corresponding salt is
20  isolated by filtration as a white solid with a 88:12 rotamer ratio.

Example 25. 2,2-Dimethyl-succinic acid salt of the compound of

Formula | (91:9): To a solution of 3.0 g of the compound of Formula | in 6 mL of

methanol at room temperature, 0.78g of 2,2-dimethyl-succinic acid is added. After
stirring at room temperature overnight, the corresponding salt is isolated by
25 filtration as a white solid with a 91:9 rotamer ratio.
Example 26. Dibenzoyl-D-tartaric acid salt (“DBTA”) of the compound

of Formula I: To a solution of the compound of Formula | (6.0 g, 10.8 mmol)
in of acetone (200 mL) was added dibenzoyl —D-tartaric acid (3.6 g, 9.6 mmol)
dissolved in acetone (50 mL). The resulting reaction mixture was stirred for 16

30 hours at 25°C, the solids were filtered and washed twice with acetone (25 mL). The
isolated yield was 55-65 %. The solids were >95 % of rotamer 1 by HPLC. 'H NMR
(400 MHz, D20, mixture of diastereomers) 6 8.3 (d, J = 6.6 Hz, 1H), 8.1 (d, J=7.6



was 55-65 % The solids were >95 % of rotaner 2 by HPLC. 1H NWMR (400 MHz,

D20, m xture of diastereoners) 8 8.3 (d, J =6.6 Hz, 1 H, 8.1 (d, J =7.6
Hz, 4H), 7WD o3(0s$598ver | apping, 4H), 7.6 (t, J = 7.6 Hz, 4H)PCT7U%2,(3EI708J =
Hz, 1 H, 7.2 (d, J =7.3 15 Hz, 2H), 4.6 (br, unresolvedm 1 H, 4.0
J =7.0 H, 2H), 3.7 to 3.1 (br, overlapping unresolved, m 3H), 3.4 to
(br, overlapping, 5H, 2.9 (m 3H), 2-416(-5 3H) 2.3 (s, 3H, 2.2 to 1.
(br, overlapping, 8H), 1.5(s, 3H, 1.2 (t, = 7.0 Hz, 3H); MP. 179.1C.
H
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rotamer ratio. anc} hﬁd | -succinic acid salt of the corrpound of
was

Formula 4 qsghd.-‘swen%flléewl bwioe gvithr acetene (2poundToé isedatadivéeld in 5

I dis
added, AT B B0 braesOIE LAY ehs ok o HhaRierat Ty BRLT: 1 iR BRdeng
salt is I@&Kﬁtm&tl.béoffldiési’t@l’febﬁib@fs@3(M“Jt=9656)H!zd1M’)t811"%d8.? 186 124 @ r77
ratio. npl'e 32.2-Methviglutaric acid salt of the conpound of For I

10 2:98: Tm avedappingdid), 736 (. d o7.6 Hz, ‘Hd}rﬁo‘h(di b BFpHzull )1 7.2r(d .14 "rﬁL3of
15 Hz, 2H), 4.6 (br, unresolved m, 1H), 4.0 (q, J = 7.0 Hz, 2H), 3.7 t0 3.1 (br,
overlapping unresolved, m, 3H), 3.4 to 3.1 (br, overlapping, 5H), 2.9 (m, 3H), 2.4
(s, 3H), 2.3 (s, 3H), 2.2 to 1.8 (br, overlapping, 8H), 1 5(s 3H), 1.2 (t, J = 7.0 Hz,
3H); M.P. 179.1°C.

HRMS calcd for C2gH3;BrN4O3 557.2127, found 557.2131.

20 Example 28. Glutaric acid salt of the compound of Formula | (93:7):

6.6
(a,

3.1
8

To a solution of 3.0 g of the compound of Formula | in 6 mL of methanol at
room temperature, 0.7g of glutaric acid is added. After stirring at room temperature
overnight, the corresponding salt is isolated by filtration as a white solid with a 93:7
rotamer ratio.

25 Example 29. 4-Hydroxybenzoic acid salt (2:98):  To an agitated
solution of 10g of the compound of Formula | free base in 100mL of isopropyl
acetate was added a solution of 2.5g of 4-hydroxybenzoic acid in 50mL of EtOH.
The mixture was heated to 65C until a clear solution was obtained. After cooling to
room temperature, the mixture was filtered to afford white solids with a 2:98

30 rotamer ratio.

Example 30. Malonic acid salt of the compound of Formula I (82:18):

To a solution of 3.0 g of the compound of Formula | in 12 mL of THF at room




acetonitrile at roomtenperature, 0.78g of 2-nmethylglutaric acid is added.
After stirring at roomtenperature overnight, the corresponding salt is

I sol at ed WP o3foeb98ati on as a white solid with a 2:98 rot amr/mmbmosgaml e
33. 3-Methyl glutaric acid salt of the compound of Formula I 15 90:10: To a
solution of 3.0 g of the conpound of Fornula I in 12 nL of acetonitrile at
roomtenperature, 0.78g of 3-nethylglutapic acid is added. After stirring
at room tenperature overnight, the corresponding salt is isolated by

filtrat | .90 r rati
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filtration as W%[@_m

t he Rét ank(82=48):Jais .sntynaﬁmz crgeofrtne al‘mfpoua‘dld?i Flcﬁmuqh?t mrmegf é%tbﬁé %@t i on
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20% 10mv Pot assi um hydr ogen phosp ate ) ert .
condi t i onWhie solichivitl &7 82 8: ros0ne; ra2is. ni ns 70%A : 309B; 40m ns O%A 100/8)

colum. For a EXQII%@@[ Be Ifonat %. aI the rot arrers_ 03/ 0|66593
PCT/ US02/ 37708

(2298hi | e Th aef Ere)lontlmas
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MIBE THF ter
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filtration as a white solid with a 2:98 rotamer ratio.

Example 33. 3-Methyiglutaric acid salt of the compound of Formula |
15" (90:10): To a solution of 3.0 g of the compound of Formula I in 12 mL of acetonitrile
at room temperature, 0.78g of 3-methylglutaric acid is added. After stirring at room

temperature overnight, the corresponding salt is isolated by filtration as a white
solid with a 90:10 rotamer ratio.

Example 34. 1,5-Naphthalenedisulfonic acid salt (1:1 salt) of the

20  compound of Formula | (4:96): To a solution of 1.0 g of the compound of
Formula I in 10 mL of acetonitrile at 45°C, 0.5g of 1,5-naphthalenedisulfonic acid in

10 mL MeOH is added. After stirring at reflux for 1 hour, the solution is cooled to

room temperature. The corresponding salt is isolated by filtration as a white solid
with a 4:96 rotamer ratio.

25 Determination of the Rotamer Ratio using HPLC: The rotamer ratio is
determined by injection of a sample of salt dissolved in cold water into a HPLC
(215 nm detector, YMC-Pack pro-C-18, 250 x 4.6 mm, 4 mcm, 25-30°C, using
mobile phases A: 10%CH3CN: 90% 10mM Potassium hydrogen phosphate (pH
6.2) and B: 80%CH3CN: 20% 10mM Potassium hydrogen phosphate (pH 6.2);
30 under the gradient conditions of 0 mins 70%A : 30%B; 25 mins 70%A : 30%B:

40mins 0%A : 100%B) column. For a typical benzene sulfonate salt, the rotamers
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5 Table 1
Salt Solvent (diastereomeric ratio 1,2 to 3,4 in solids)
1. | Acetate MTBE/
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(5:95)
2.| Benzene | Acetone MTBE THF( Toluene | Aceto- Water
sulfonate | (4 : 96) (7:93) 80:20) (95: 5) nitrile (95:5)
(95:5)
3.| Bromide | ACN (1:1)
1 (75:25)
4. Camsylat | MTBE .
e (67:43) at
' rt
5.| Citrate | EtOH, ACN/Me
(97:3) OH
40:60)
6. Dihydro- | EtOH
chloride (80:20)
7. | Esylate EtOH
(70:30)
8. | Fumarate Acetone ACN MeOH:
(93:7) (94:6) (97:3)
EtOH:(97:
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10, Hydro MTBE Acetone | ACN EtOH
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(40 :60) +Y HCI)
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21, Salicylate | EtOAc/ EtOH iPrOAc,
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water (
(6:1) stable stable
22| Succinate | MeOH EtOH,
(83:17) (80:20)
23| Sulfate ACN(41:5
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vari ations
5 alteratlons to the present disclosure, both to materials, methods and reaction

conditions, may be practiced. All such modifications, variations and alterations are
intended to be within the spirit and scope of the present invention.



5 alterations to the present disclosure, both to materials, nethods and
reaction conditions, may be practiced. Al such nodifications, variations
and alterwa@rsemse intended to be within the spirit and ROWKRS261708 he
present invention. WO 03/066593 PCT/US02/37708 -23 CLAIMS What is clained
is: 1. A process for preparing a m xture of rotamers or rotaner pairs of a
salt of a basic conpound wherein said niyture conprises one or nore
rotaners or rotamer 5 pairs of the salt T a higher nolar percent than

ot her corresponding rotanmers or rot ams(rg_m of the salt, said process
conprising reacting said basic conpoun an acid in adm xture with a
sol vent. 2.\wHagiPkersssisof claiml, wherein said nolar percent is 45:55 of
said one or nore rotaners or rotamer pairs of the salt to said other
correspondihg r oA anesessdor pipariogaerxtpee ofrotdmerseorsiatamespaithef prsgded @ of

or "ot aner s SOPPOLRR WiEre i FiNguGk RO PRSP SBRSRATIIE PIATERG: & fererer
rotamer spai g 5robf tﬁ?%aﬁahlﬂa hi hefrr?l%la‘?rdé?é‘&ﬁ tRhn %E@r@o&esﬁbﬁﬁﬂgﬁoﬁﬁhdrm ar

percent is 10:90 of said one or nore rotaners or rotanmer pairs of the
salt to sai I@tamaepamom@mmfdsa@ mrot:asmcenwrlsmgdﬁaﬁfmg paifrhasi CeMEoYAft . 5.
The process f 1 rein.said basic conpound is a pharmaceuti cal
conmpound. 6. ?H'ﬁaaﬁdg]@e%%m urglvg rh?f l\ﬁﬁ‘grei n said acid is a

phar maceutizal | yTies pfddesa ®f @laim20 wheréhtesd1d eesiaspeicent 1i48:55 ofseidcome sai d
acid is used in aratio about 1:1 with respect to said basic c ound. 8.
The processmefe @tamers or iamer ﬁagépélt%ﬁ%tﬂ sqig qﬁ@%ropqrwsmngmgorog%&&fs 95: 1

Wi th regpechidfes nmpound. 9. The process of claim1, wherein |
sai d basic com%u%‘%gﬁeﬁseaqtgtructure of 25 Formula I: EEO N\ I NCH3 O

Br N 3. The process of claim 2, wherein said molar percent is 25:75 of said one or
more rotamers or rotamer pairs of the salt to said other corresponding rotamers or
rotamer pairs of the salt.

4. The process of claim 3, wherein said molar percent is 10:90 of said one or
15 more rotamers or rotamer pairs of the salt to said other corresponding rotamers or

rotamer pairs of the salt.

5. The process of claim 1, wherein said basic compound is a pharmaceutical

compound.

6. The process of claim 2, wherein said acid is a pharmaceutically useful acid.
20 7. The process of claim 1, wherein said acid is used in a ratio about 1:1 with

respect to said basic compound.

8. The process of claim 1, wherein said solvent is used in a ratio about 15:1
with respect to said basic compound.

9. The process of claim 1, wherein said basic compound has the structure of

25 Formula I:

Formuia |



O Fornmula I WO 03/066593 PCT/ US02/ 37708 -24 10. The process of claim9,
wherein said higher nolar percent refers to the concentration of the 1,2
rot aner pwiorodgeevhe salt of said conpound of Fornula | coqravsed3tost he 3, 4
rotamer pair of the salt of said conmpound of Forrmula I. 11. The process of
claim9, wherein said higher nolar percent refers to the 5 concentration of
the 3,4 rotamer pair of the salt of said gpnpound of Formula | conpared to
the 1,2 rotamer pair of the salt of said conpound of Formula I. 12. The
process of ai , Wherein said saJt i.s selected fromthe ar

consi sting gé bg]rﬁg%rpéo%etﬂsf@(rﬁi@'@, 9 nperair FiIddIgNe. P rlpieé?%ﬁtg?%#gft%mee, (D) -
camphor at e, cohdsMBANTAAE 1 2rdiBMRY alf\df iR 84 of SalRidMiboddibAF Sl |

4- hydroxy 10 benzoate, p-toluene su Ponate, I benzoyl -D-tartarate, d i
benzoyl - L- t eomparachtceethe 3,4 mataater, pdiyor thetsaltraf daichoompydnd iof beraela 13, The

f clai 2, _Wh i i |t .is . | f te. T
P ocoss of &fai me Rifigras af Sl suhvein S7id ToNE: BRET Faradh oI5 E%: bon
or m xt ‘f”esc@ﬁ@rﬁ@tionjo?tHéBATf&arﬁlre?%g]ﬁ?of@ﬁe shiRbisdid, corssisidotRoen ket one s

selected fromthe group consistin acetone, nethyl ‘ethyl ketone, nethyl
n-amyl ket opemaatedhiodherk? rotamerasin ofithe spitef saist eempornd CaFeMela wher ei n

id ket j A7, clai. i id.ether i
sol ectod 11 ot t ningRiesi el & PAER SoigiseRis spleat o heidollo® TP 1S
ethyl et her camglstiigotib@szenaeditiohatel maphtrailehdv (B-disalfboate] matedtect®d from

the group consisting of toluene, xylene chl orgbenzene, hexane ept ane
and mi xt ur eS§2MRBPEHE, (’—i@?""ﬂi’@@ﬁo@é@@tw* glukafata, f’Sme\%ﬁ% Gbitarale 4r hbfg?&é‘ne

sul fonate i d, =7 9. [psESHVRI -1shaidre 12,
wher ei ?lltosai geégcfét@i %%@H%Q%%g?@% tgfaafgtzgyll[%?ﬂg}ﬁteé)'pr ocesgptdf gll(-:t?ai m 19,
wher ei n sai thrdaiaée 2oydrodhdotide ane hydrqbremédeed by reacting the conpound of

T O ASH T2 RSB e, (1Y i
(26 ;fgledpr 0¢8SS The ProtdBs28t clafe! SvReit daidi MEHAYE akatdr, isthétC hildriosaktith
or mixtures thereof.

15 15.  The process of claim 14, wherein said ketone is selected from the group
consisting of acetone, methyl ethyl ketone, methyl n-amyl ketone and mixtures
thereof.

16.  The process of claim 15, wherein said ketone is acetone.
17.  The process of claim 14, wherein said ether is selected from the group

20  consisting of tetrahydrofuran, diglyme, methyi ethyl ether and mixtures thereof, and
said hydrocarbon is selected from the group consisting of toluene, xylene,
chlorobenzene, hexane, heptane and mixtures thereof.

18.  The process of claim 13, wherein said benzene sulfonate is formed at about
25-70°C.

25 19.  The process of claim 12, wherein said salt is dibenzoyl tartarate.

20.  The process of claim 19, wherein said dibenzoyl tartarate is prepared by

reacting the compound of Formula | with dibenzoyl tartaric acid in a ketone solvent.
21.  The process of claim 20, wherein said dibenzoyl tartaric acid is the (D) acid.
22. The pfocess of claim 20, wherein said dibenzoyl tartaric acid is the (L) acid.

30 23. The process of claim 12, wherein said salt is p-toluene sulfonate.



30 23. The process of claim 12, wherein said salt is p-toluene sulfonate.
WO 03/ 066593 PCT/ US02/ 37708 -25 24. The process of claim23, wherein said
p-t ol uenewsfooe@se i s prepared by reacting said conpound@iuseosmoBa |
with p-toluene sulfonic acid in an ether solvent. 25. The process of claim
24, wherein said ether is tetrahydrofuran. 5 26. The process of claim 24,
wherein said p-toluene sulfonate is prepgégq by reacting said conmpound of
Formula | with p-toluene sulfonic acid in"a ketone solvent. 27. The

rocess of ¢l ai 6, wherein said.ketone is, acetone. 28. rocess f.or
Br eparing a% P xt RIPCPER Ghepdn gﬁw ?%rsaﬁg?‘?%]%@ets!ﬁ on%%@ﬁ%%g{gd%y-
sul fonat e sabdctiy s?ai&%raﬁg}wo A s Hoprd P‘\%vlti? ﬁé\%ﬁ.f&fe%ﬁﬂn% BEMLNGER etREIPr i ses

one Oor nore rotaners o tamer pairs o enzene sulfonate salt in a
hi gher nol asojyentent than ot her corresponding rotamers or rotaner pairs of

the benzeng_sulfonate salt, said, prpcess co ising; (a reparing a first
it o #0ur e 10F REPEeLohHRnG pr PRt R arg ShensaeirabidsvaR: | (F)

mai nt ai ng ng ogai d Thiersrbebsd b@hRn QMXWHé%iﬁBa@b@%Iuéﬁe $0fondte)is praRaed gy a
second intimate m xture of benzene sulfonic acid in the sane solvent
stated in stegcting)said epmpouwpdf mpraaiall with gttojusniersufonia agidiR adiedorai d
second inti rrgh/l% Fixture 20 to prepare a conbined m xture and nai ntai ni ng
the conmbi ned°M°Xture at about 25- 70C to induce formation of the benzene

sul fonate sal7t; amé gretessof @bina6! Whehamzgidcketohé (atatonal t. 29. The
process of claim 28, wherein said nolar percent is 45:55 of said one or
nor e rot amelS- or A BOSRES fYTRTERABNY BHRIXKER PE FI3BIATS GhERIBMEIRAIBPTIRE d ot her

25 corr gspondihdgn SLASRALS satt Jr & @Rbo R gﬁF&fmGlB?, @ﬁ@@wga@g{gr te salt.

30. The process o whereln said nolar percent 1s of said
one or nor €ONMprisABIOHET Motcarmdamped osrotdmehpaibeozibecdenzdehersatfenstia saltio a

cul fonat e sHIdNe ST RERAL BEELoE" PO RGP ERFS SLHamar ARTBl &t i s
5:95 of sai deApen@buIfGHAtERER, §AHPIBESSdorhPigiAgr pairs of the benzene
sul fonate salt to said other
(a)  preparing a first intimate mixture of said compound of Formula I in a
15 solvent;
(b)  maintaining said first intimate mixture at about 25-70°C;
(c)  preparing a second intimate mixture of benzene sulfonic acid in the
same solvent stated in step (a);
(d)  combining said first intimate mixture and said second intimate mixture
20  to prepare a combined mixture and maintaining the combined mixture at about 25-
70°C to induce formation of the benzene sulfonate salt; and
(e) isolating the benzene sulfonate salt.
29.  The process of claim 28, wherein said molar percent is 45:55 of said one or
more rotamers or rotamer pairs of the benzene sulfonate salt to said other
25 corresponding rotamers or rotamer pairs of the benzene sulfonate salt.
30.  The process of claim 28, wherein said molar percent is 25:75 of said one or
more rotamers or rotamer pairs of the benzene sulfonate salt to said other
corresponding rotamers or rotamer pairs of the benzene sulfonate salt.
31.  The process of claim 28, wherein said molar percent is 5:95 of said one or
30  more rotamers or rotamer pairs of the benzene sulfonate salt to said other

corresponding rotamers or rotamer pairs of the benzene sulfonate salt.



correspondi ng rotamers or rotaner pairs of the benzene sulfonate salt. WO
03/ 066593 PCT/ US02/ 37708 -26 32. The process of claim28, wherein said
sol vent i wO03ke698e, ether, hydrocarbon or m xtures ther asf/UR33/377DRe
process of claim 32, wherein said ketone is selected fromthe group

consi sting of acetone, nethyl ethyl ketone, nethyl n-anyl ketone and

m xtures 5 thereof. 34. The process of_%égi m 33, wherein said ketone is
acetone. 35. The process of claim 32, wherein said ether is selected from

t he group onsjisting of tetrahydrofuran, diglynme, nethyl ethyl ether and
m xtures t¥er eof N RreCessATEIATHS MY paid solvest ésna keling IK8Yr oup

consi sti ng , chl or obenzene, hexane, heptane and
m Xt ures tﬂgrgg?ﬁb%gg& rﬂ&ﬁl‘llrgggrr'eeé% rotaners or rotaner pairs of a salt of a

basi c conp®8ind Thé eredesssHiothim 32, wirereompaid ketorenie seledted éronottaareraipor
rotamer pairs of the salt in a hj Qer nol ar percent than otger.

cor r espondFpIsRG %et%rﬂe’rrﬁ?@bfje?thg k¢tongs Metw! nsamy! kedane 2891 XB18par ed by
a process ﬁ%ﬁ&‘i sing reacting said basic conpound with 15 an acid in

adm xtdre w a solvent. 37. The m xture of claim 36, wherein said basic
conpound i34t heTheppmass afclaifo33nwizerkin EidkstdDe Braddta®¥3 N N Fornmula | 20

Sai d ol arSSper Lan PO HS S I JihETBRS AN chhstras Relaares GoBl e, pai r s
of the be“é&r@st}@%f;@gawdréﬁlrén,t@a Bl rﬁéﬂﬁ?{etﬁ%{géﬁ%ﬁ@ﬁé!rﬁi&tm@é FSEST, Aind

rotamer pairs o enzene sulfonate sa 38. e mxture of claim37,
wher ei n sasald sydvanarbors isssedetted drore thee groupa®nsigiingciriplener XWeReur es

ther eqf. 38y A6k e SAlark h8ptiAS! dhc ARGHne ! € 1 sai d basi ¢ compound

has the for
36. A mixture of rotamers or rotamer pairs of a salt of a basic compound

wherein said mixture comprises one or more rotamers or rotamer pairs of the salt

in a higher molar percent than other corresponding rotamers or rotamer pairs of the

salt, said salt prepared by a process comprising reacting said basic compound with
15 an acid in admixture with a solvent.

37.  The mixture of claim 36, wherein said basic compound is the compound of

Formula I

Formula |
20  said acid is benzene sulfonic acid, said salt is benzene sulfonate, and said molar
percent is 45:55 of said one or more rotamers or rotamer pairs of the benzene
sulfonate salt to said other corresponding rotamers or rotamer pairs of the benzene
sulfonate salt. |
38.  The mixture of claim 37, wherein said solvent is a ketone, ether,
25 hydrocarbon or mixtures thereof.

39.  An acid salt of a basic compound, wherein said basic compound has the
formula:



WO 03/ 066593 PCT/ US02/ 37708 -27- EtO NH3 O Njo~ CN Br NO and
wherein said acid salt is selected fromthe group consisting of acetate,,
benzenesuwiooisaweso3benzoat e, bi carbonate, brom de, cal ci umBREHAIHRE7708
canphor sul fonate, carbonate, chloride/di hydrochloride, citrate, N,N5

di (dehydr oabi etyl ) et hyl enedi am ne, edetate, 1, 2-ethanedi sulfonate,

et hanesul fonate, fumarate, glucoheptonat gl uconate, glutamate, p-

gl ycol | am dophenyl ar sonat e, hexyl resorciidate, hycl ate, hydrobron de,
hydrochl ori de, 2-hydroxyet hanesul f gnate, hydroxynapht hoate, i odide,

| actate, |actobionate, |auryl sul¥ mat e, mal ate, mal eate, mandel at e,

met hanesul fonate, 10 met hyl bromni de,ll methyl nitrate, nmethylsulfate, nucate,
naf ate, napsylate, nitrate, p an oEﬂenate, Qhosphate/diphosphate,
pol ygal acturonate, salicyclate i sNcqi hat e, stearate, subacetate,
succinate, sulfate, tosylateBr tarnate, tartarate/bftaptarate,

8-chl orot heophyl l'i nate, triethiodide, adipatle, J , am nosalicycl at e,
anhydr onet hyl enecitrate, arecoline, asparate, bisjulfdte, 15 butyl brom de,
canphorate, digluconate, dihydrobrom de, disuccinate, glycerophosphate,

hem sul fat e r.of. i h i.odi i | ,

napht hal ene%‘?(g%ﬂﬁ géﬂété g,[d %ﬁglsgﬁé: gélggte%ﬁ%?@%%y éﬁ]? gﬁ‘%g% bFé{&été{e‘?)

pheny: et hyl tb@{é@nbguml\rliiatepb@r:mia@el_ , 5le@idon atd,@romﬁde)wmmhl' edetatdecanoat e,
acetyl am noacet at e, acetyl - L- aspar agj nat e, cetyl cystinate,

adanant oat eSarppheigienate, C%Fbﬁﬂﬁﬁﬁ’gﬂlqr%‘@&ﬂ@éqmgﬁ%ﬁ'ﬁﬁéﬂf'}éfﬁ\é\!’ "5-di sul fonat e,
ar abol act ang; ; [N ; a 1§ ; 4tk Ne,

P ors: mythiBfoanigh b RcBiarfitkRbbetfe, B2 AhARdiod e,

di benzyl et hgthaenesiilforiate, futhareteh glunohaptonditey glicandiplgvisinate, p-

di octyi sul f i nat te, fructose-.1 6-di phosphat |
Dhosphar e, SVCg AR hetaa A Sl ReRUEmToReE: YRGS Rt hrafider Ve ne.
2- napht henegyirbenatige, Zhyahaatizmesulfémitsahpdrarghditebatenodedel tadtates

lactobionate, lauryl sulfonate, malate, maleate, mandelate, methanesulfonate,

10  methylbromide, methylnitrate, methyisulfate, 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,

15 butylbromide, camphorate, digluconate, dihydrobromide, disuccinate,
glycerophosphate, hemisulfate, hydrofluoride, hydroiodide,
methylenebis(salicyclate), naphthalenedisulfonate, oxalate, pectinate, persulfate,
phenylethylbarbiturate, picrate, propionate, thiocyanate, undecanoate,
acetylaminoacetate, N-acetyl-L-asparaginate, N-acetylcystinate, adamantoate,

20  adipoate, N-alkylsulfamates, anthraquinone-1,5-disulfonate, arabolactansulfate,
argininate, aspartate, betaine, carnitine, 4-chloro-m-toluenesulfonate, decanoate,
diacety! sulfate, dibenzylethylenediamine, dimethylamine, diguaiacylphosphate,
dioctylsulfosuccinate, pamoate, fructose-1,6-diphosphate, glucose phosphate, L-
glutaminate, hydroxynaphthoate, lauryl sulfate, lysine, 2-naphthenesulfonate,

25  octanonate, tannate and theobromine acetate.

40. A fumarate salt of a basic compound, wherein said basic compound has the |

formula:



40. A fumarate salt of a basic conpound, wherein said basic conpound has
the fornula: WO 03/066593 PCT/US02/ 37708 -28- EtO N/ I CH3 0 NN Br \
N O 41. WO @jscasphorate salt of a basic conpound, wher eiRCTEES0Q/3@8i C
conpound has the formula: EtO N ~1 NBr OO0 tN5 42. A benzene

sul fonate salt of a basic conpound, wherein said basic conpound has the
formula: EEQ N O NCH3 Br NO 43. A (L 8carrphorate salt of a basic
conpound, wherein said basic conpound ha% the formula: EEQ N | \ I N
CH3 OBr NY-- 10 O 44. A di benzg%I-(D) tartarate salt of a basic

conpound, wherein said basic

41. A (D)-camphorate salt of a basic compound, wherein said basic compound

i?%

Br

has the formula:
EtOL

CHa |
Br /N
™

:
O

o]
5 42. Abenzene sulfonate salt of a basic compound, wherein said basic

compound has the formula:

B0

Zg
O
T
&

1
Br \b /N l
N A
0
43. A (L)-camphorate salt of a basic compound, wherein said basic compound
has the formula:

O
CH3 |
N
@
U C

10 0

44. A dibenzoyl-(D)-tartarate salt of a basic compound, wherein said basic

compound has the formula:



conpound has the formula: WO 03/066593 PCT/US02/37708 -29- EtO N O Br N
CH3 iN N O 45. A dibenzoyl-(L)-tartarate salt of a basic conpound,

wher ei n swioh3waei9sa conpound has the fornula: EtO N\ | Ndr/vse2B8r7odl O 5
46. A nmal ate salt of a basic conpound, wherein said basic conmpound has the
formula: EEONO Br Nt N O47. A p-toluenesul fonate salt of a basic
conpound, wherein said basic 10 corrpoun_c&d‘u_as the formula: EtQ N O Br \ |

NCH3I N NO
0]
CHa }
N
T
je8e
@]

45. A dibenzoyl-(L)-tartarate salt of a basic compound, wherein said basic

CH ?
N 3 N
]
@]

46. -~ A malate salt of a basic compound, wherein said basic compound has the

0
CHs I
N
]
O

47. A p-toluenesulfonate salt of a basic compound, wherein said basic

EtOL N

N

:

Br

compound has the formula:

2N

:

Br

W

formula:

2N

|
@*@
Br

10 compound has the formula:

SN

I
m
Br




