26 MAY 2006 WO 03/ 066593 PCT/ US02/ 37708 PREPARATI ON OF PHARMACEUTI CAES MAY 7406
Field of the Invention This patent application generally discloses a novel
process e pharmaceutically useful salts. It spe i scl oses
a novel B&%@%@gﬁbb synt hesi ze pharnaceutlcally usef ul aﬁ{ n§@55¥m9

4-[ (4- bronophenyl) (et hoxyi mno)nethyl]-1"-[(2,4 s dinethyl -
1-oxido-3-pyridinyl)carbonyl]-4'-nethyl-1,4'-Bipiperidine, and especially
pharmaceutically useful salts of

4-1(2) - (4- bronmophenyl) (et hoxyi mi no) net hyl ] -

[ (2, 4-di met hyl - 1- oxi do- 3- pyri di nyl ) carbonyl]-4"-nethyl-1,4'-Bipiperidine. It
further discloses a PREFARATION OPPHARMACECTUCALAEASTIS s that are
enriched in desired Specific rotaneric configuratrons. This application
claims priority fromU. S. 10 provisional patent application, Docket No.

60/ 334,330 filed Novenber 29, 2¢{didasfthelidnVenfiofvi si onal patent application,
Docket No 60/373,778 filed AprlF_Ig'—ZUUZ"_BaﬁEground of the Invention

4-[(2)-(4-bronophenyl ) (et hoxyi m no)methyl)-1'-[(2, 4-dinmethyl-I -oxido-3 15
pyri di nyl)car Bl'dnsIp]atefﬁtamilbaﬂtcrilgéheﬂalllpIdlmﬂimsbs@ an@lrpimbesé Jo prepdirecl osed in
pendi ng, commnI%/ owned U. S tent application, Serial / 329, 566,
filed CctRhigEmageuticalyosefiy saitszb specificaliy, dissinsesimaovel m@cm t@ syntaesire o

di scl oseqH bR GO AU¥eYuI RYNE Dt 4-[4-bromophenyl)(ethoxyimina)methyl}-1-[(2,4-

s dimethyi-1-oxido-3-pyridinyl)carbonyl}-4'-methyi-1,4'-Bipiperidine, and especially
pharmaceutically useful salts of 4-{(Z)-(4-bromophenyl){ethoxyimino)methyl}-1'-
[(2,4-dimethyl-1-oxido-3-pyridinyl)carbonyl}-4'-methyl-1,4'-Bipiperidine. It further
discloses a process to prepare pharmaceutical salts that are enriched in desired
specific rotameric configurations. This application claims priority from U.S.

10  provisional patent application, Docket No. 60/334,330 filed November 29, 2001 and
U.S. provisional patent application, Docket No 60/373,778 filed April 19, 2002.

Background of the Invention
4-[(Z)-(4-bromophenyl)(ethoxyimino)methyl}-1'-[(2,4-dimethyl-1-oxido-3-
15 pyridinyl)carbonyl]-4'-methyi-1,4"-bipiperidine (Formula 1) is disclosed in pending,

commonly-owned U.S. patent application, Serial No. 60/329,566, filed October 15,
2001.

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
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| exists % grafti Hyst difeasgt ational isomers or rotaners due to the
restricted rotation about the two single bonds, marked a and b in Figure 1.
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compound of Formula |, 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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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) moiar 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
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10 in a higher molar percent than other corresponding rotamers or rotamer pairs of the
salt, with the salt being prepared by a process comprising reacting said basic

compound with an acid in admixture with a solvent.
The term “high yields” refers to at least about 55% yield of the desired,

preferentially enriched product. Thus, unlike previously known processes which

15 resultin a 1:1:1:1 ratio of the salts of the rotamers 1, 2, 3 and 4 which then need
separafion or some treatment to enrich in desired rotamer(s), the present process
offers a way to obtain the seiective formation of the desired rotamers or rotamer
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 5:85 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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formation) and solvent medium for the reaction. in the case of the pharmaceutically
useful salts of the compound of Formula |, the 3,4-isomer pair is preferred over the
1,2-isomer pair for pharmaceutical activity.
- The inventive process to make different rotamers of the salts of the
15 compound of Formula | has several advantages: it is economical, can be easily

scaled-up and yields the desired ratio in-high yields.

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 iliustration, 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
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t he sol i dolRIErs L refameric,pairs. In yet another embodiment, the present invention

teaches the formation of pharmaceutically useful salts in high yields and selectivity
of rotamer population.
- The following non-limiting list includes anions representing suitable acids

15 which may be used to form salts in accordance with the present invention. The list
of anions for useful salts includes, for example, acetate, benzene sulfonate,
benzoate, bicarbonate, bromide, calcium edetate, camphorsulfonate, carbonate,
chloride/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, hemisulfate, hydrofluoride, hydroiodide,

30 methylenebis(salicyclate}, naphthalenedisulfonate, oxalate, pectinate, persulfate,
phenylethylbarbiturate, picrate, propionate, thiocyanate, undecanoate,
acetylaminoacetate, N-acetyl-L-asparaginate, N-acetyicystinate, adamantoate,
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salts may be prepared simlarly by changing the acid and the sol vent as
shown |ater. The process, while described and illustrated herein as the

preparation of specific desired rotanmers- of the conpound of Fornmula I, is
sinpl e enough to be 5 applicable generically to the preparation of
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B L T g e
N, N- di ( dediydbiradi ot Fharetdvdutivadbeignoes (Ha¥R)86{1),1-19; P. Gould, International

10 J. of Pharmaceutics (1986) 33 201-217; Anderson ef al, “The Practice of Medicinal
Chemistry” (1996), Academic Press, New York;. Stahl, et al, “Handbook of
Pharmaceutical Salts: Properties, Selection and Use" (2002), Wiley-VCH, Zurich;
and in The Orange Book (Food & Drug Administration, Washington, D.C. on their
website). These disclosures are incorporated herein by reference.

15 -Generally, known processes to form salts by reaction of basic compounds
with acids yield equal ratios of rotamers or-rotameric pairs which need to be later
separated in yet another step. The present process, which avoids such separation
by preferentially enriching in certain rotamer populations during the sait 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 1. 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 methy! 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 |.
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Addi tionally, acids which are generally considered suitable for the
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(or mixed or suspended) in tetrahydrofuran in the process noted above, a
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 . If the tosylate salt is prepared from the
compound of Formula | and p-toluene suifonic 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 dibenzoyt
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 saits 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.
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conpound of Fornmula |, which is basic, nay be dissolved or otherw se
intimately m xed or suspended in a suitable solvent nmedium Suitable

sol vent nedia are, for exanple, ketone, ether, hydrocarbon or m xtures

t hereof. Suitable ketones include, for exanple, acetone, 25 nethyl ethyl

ket one, methyl n-anyl ketone -and t hEXAMBLESd ni xtures thereof preferably

acetone. Suitable ethers.are, I, € l.e, tra drofura me, et hyl
et hyl et her aﬁ‘g‘lﬁﬁ(f)ﬂ?%?“%%ﬁtlaé# thﬁ}@@\“aﬁl "e‘f"? ;e sa tabl e

hydr ocar iAq$ fHHE%ﬁiP’Fése hPTaspe ne, chlorobenzene, hexane,

hept ane l?'lg?é%"ﬁsigx'znures t hereo ? prefer?ag%d\?ol uene. Benzene sul fonic acid may
be added HR’JL(B@ High esfarmancad.iguiti Chromategrmptgl uti on (or intimte mxture or

suspenst he sarrte solvent. The acid is used generally in 0.9:1.1 nole
rati ¥ Pér"ﬁ% PGIRPIRY 0. 9: 1 nolar ratio and typically in 1:1 nolar ratio,

with resmh-trmaéff ABREHE FenahReBleRirbscafy MAY 2006
mL= milliliters
g= grams
- rt= room.temperature (ambient)
15 DMSO= dimethylsulfoxide
THF= Tetrahydrofuran
MTBE= Methyl t-butyl ether
ACN= Acetonitrile
EtOH= Ethanol
20  MeOH= Methanol
IPA= |sopropyl alcohol
EtOAc= Ethyl acetate
iPrOH= Isopropyi alcohol
iPrOAc= Isopropyl acetate
25 TMSI= Trimethylsilyl iodide

EXAMPLES
Example 1. Preparation of the benzene sulfonic acid salt of the
compound of Formula 1 (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
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about a 20:1 ratio, preferably about a éS ]iL Fr atlf) alnd t¥ﬁl cal | %/u?l;otjg a

1l ratio, with respect to the conpound o ormul a e._m
;-'[5I rred 8YO PHY6EH 3t th’WI se, generally at about 25-70C, priG/UMP"H8  about
25-60C and typically at about 40-60C for about 1-15 hours, and then kept 5
at about the anbient conditions to allow the corrp! etion of crystal formation
of the salt. The salt may be isolatedfgy-filtration or such simlar
met hods. \When acetone was used as the ketone solvent in an Exarrpl e, a

Dair) waroprd. Afte 8 holirs,dhd hekordaenbiis tedlq B hs Bl and mésﬁgﬁéognd
of For nubelids wWeralivashby ediderwih ackitfie ﬁqbvmn EFHE%&}étedt;g[aroﬁbé@?gféﬁ%“ an

treat ed th benzene sulfonic acid as a solid or as ved romi'%ed or
suspended t€iSQligs weain B %f ofr (3rt4) rotaimers hyddBECn 4t NMRIEDS, MAiZ, D,0, mixture

I bt d.
I °f nePE SRSl SoRBrath g B oot g hE?g%ﬁS?éﬁgnf’ii’aéﬁSa”&f@E:r;é ot g‘gate; S'fn n
§L|h? 5 changod T 48 hGeRgBoink 3} 3BT G 6 Bzt el g2 e L on it 2

t osyl at e4 $afbr, mmsplw\/‘eqlmemq &£0lGopated 194, 4 Jq‘oefacpfgag Oévggf@dl'il u:enl f the

tosylate salt is prepare romthe conmpoun For nul
sul %lonl cuesalved, ah fﬁ"l)héﬂ fol 76 Hinr 1) Snbller, overlapping eBEPES (M, M#), 0 of

novever , 24He: SgvaSi STbimaded 4 BraDket@Ring o %ﬂhm{gﬁzgfhméé’gﬁiéémff e
changes 49) 18 (3} et fet= Pl 0gH). ¢ NS0 BRI iy fBRE " o1 O
read®i ordigsterémmers)iotBBI8p N 46Qr MYBR, 11408 h139 Denzoyl 132.6, 132.3, 130.2,
129.8, 127.3, 126.2, 123.7, 70.6, 65.2, 46.6, 43.5, 40.1, 38.9, 34.1, 33.2, 277,
18.8, 15.7, 15.0, 14.7,14.5; M.P. 195.5°C.
HRMS caled for CsH37BrN4sO3 557.2127, found 557.2126.
Example 2. Citric acid salt of the compound of Formula | (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 sait 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 alcoho! (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, J =
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, CD;0D, mixture. of diastereomers): § 170.5,
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tartaric acid in a ketone solvent such as, for exanple, acetone, m&*t:hlel
ethyl 25 ketone, nethyl n-anyl ketone or m xtures thereof, preferably
acet one, Q %%56 single enantioner (rotaner 1) in nore t%ﬁl?;’/%yi el d.
Dependi n@v ﬁ ether the starting acid was the D or L- 3f "%Bhe aci d,
the single enantiomer formof the salt has the sane D- or L- configuration.
The salts prepared by the present invention exhibit desirable physical and

30 chem cal characteristics suitable fot1pharnaceutical uses. Non-limting
exanpl es of such characteristics include physical stability, chem cal

stability. e | 14 [ e r LGt Y, ubid it

fluidity 163 47188, 1488, duba, 102! {001 AL I35 Rg 2e it 8t Yrae.

fol I owi ngi2mg| 6978t 687, BAVRIES, a1¢ TR 3318 a3EoppPy, 98t i18 or fien, 4§ 7 further
illustrate the present invention. 5 EXAMPLES Unless ot herwi'se stated, the
fol | owi ngt&aBbt4evi ddiddsS.hald5t he stated meanings in the Exanples and Table 1

bel ow I@?Z:Zr?glgg& Perf ormance Li quid Chromatography 10 Mpt: nelting point
NVR= nucl'€ar ‘ic resonance spectroscopy nmlL= mlliliters g= granms rt=

room{ enperature (anbient)

Fumarate salts from alternative solvents (0.9-0.94 eq. of fumaric acid used)

1 MeOH/reflux 19 hr/cooled to 10°C.  (1,2): (3.4)=97:3; 0.4% E-isomer
2. EtOH/70-75%C 19 hr/cooled to 10°C. (1,2): (3,4)=96.5:3.5;0.3% E-isomer
10 3. EtOH/80-65°C 19 hr/cooled to 10°C. (1,2): (3,4)=96.5:3.5; 0.01% E-isomer
83% isolated yield.
4., i-PrOH/80°C 19 hr/cooled to 10°C.  (1,2): (3.4)=90:10
5. MeCN/80°C 19 hricooled to 10°C.  (1,2): (3,4)=94:6
~ 6. Acetone/reflux 19 hr/cooled to 10°C. (1,2): (3,4)=92.5:7.5
15 7. MeOH:i-PrOH (3:1)reflux 2 hr/RT,14hr (1,2): (3,4)=9?._4.:2.G
, : , 80% isolated yield.
. 8. EtOHA-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 vield.
10. EtOH/reflux & hr/ 5°C 1hr. (1,2): (3,4)=95.2:4.8.

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

The amine compound of Formula | (0.5g, 0.9 mmol) was taken up in isopropyl
alcohol (5 mL). HCl in isopropyl alcohol (0.9 mL, 0.8 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 >34 % of {1+2) rotamers. The isolated yieid was 80-90 %. 'H
NMR (400 MHz, D20, mixture of diastereomers) 5 8.2 (d, J = 6.8 Hz, 1H), 7.6 (d, J
=8.4 Hz, 2H), 7.4 (d, J = 8.7 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,
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ACN= Acetonitrile EtOH= Ethanol 20 McOH= Met hanol | PA= |sopropyl al cohol

Et OAc= Et %I cetate i PrOH= |Isopropyl alcohol iPrQAc= Isg r[gﬁ%l acetate 25
VBl = Tr Y ?%@P%e“?lyl i odi de EXAMPLES Exanpl e 1. Prepar at if§’ 6128088 benzene
sulfonic acid salt of the conpound of Fornmula 1 (4:96): The am ne conpound
of Fornmula 1(70 g, 125.6 30 mmol) was taken up in acetone (700 nL). To this
sol uti on was added, benzene sulfonic agpd (19.9 g, 125.8 nmol) dissolved in
acetone (350 nL). The reaction mxture was agitated at 45-60 C for 12

hours, a t hen, coal t - 2@ Y 2006, WD Q3/.066593 -1
net Usoatihrad o e B 4 hgﬁﬁ@ﬁ[@ @M@Bﬂé‘%&ﬁ?&@@%%ﬁﬁe was
filtered t spkd) ds I i i t
| Sol at od PR fELE RO L 1452 MDY 154 2 423 T P02 I e
1H NVR (420 . H23.1200.7n70168/165.3,046.6 43 6edacieis], 38.9, 35(10.34J1, 362627, 1 H),
7.7 (d, J = 7.3 Hz, 2H), 7.6 (d, J = 6.7

25.3,18.4, 15,7, 14.8, 14.6, 14.4. M.P. 208.1°C.
5  HRMS calcd for CpsH37BrN4Oz 557.2127, found 557.2131.

Example 5. Hydrochloride salt (5:95): To an agitated solution of the
compound of Formula | (1.0 g) in 10mL of acetone was added 0.45mL of
hydrochloride solution (4.0N in isopropanol). After overnight agitation, the mixture
was filtered to afford white solids with a 5:95 rotamer ratio.

10 Example 6. 3-Hydroxy-2-naphthoic acid salt (12:88):  To an agitated

solution of the compound of Formula | (1.0 g) in 10mL of acetone was added a

solution of 0.34g of 3-hydroxy-2-naphthoic acid in 3mL of EtOH. After overnight

agitation, the mixture was filtered to afford white solids with a 12:88 rotamer ratio.
Example 7. L-Malic acid salt of the compound of Formula | (93:7.):

15 To a solution of 2.4 g of the compound of Formula | 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 sait of the compound of Formula ! (8:92):

20 To a solution of 19 g of the compound of Formuia | 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 | 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
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7.3 , 4.6 (br, unresolved m 1 H, 4.0 (g, J =7.0 , 3.71to0
35(br ing unresolved, m 3H), 3.3(t, J —66 1 (br,
over |app|‘%%g’§%}qg 2.9 (m 1H), 2.4 (s, 3H), 2.3 (s, %U%@)ﬁ@ (br,
over | appi ng m 4H), 1.8 (br, unresolved, m 4H), 1.4 (s, 1.1 (t, J =
7.0 Hz, 3H); "C NWR (400 WHz, D20, m xture of 10 di astereorrers) 6 166. 8,
146. 2, 143.2, 140.8, 139.9, 134.2, 132-63-132.3, 130.2, 129.8, 127.3,

126.2, 123.7, 70.6, 65.2, 46.6, 43.5, 40.1, 38.9, 34.1, 33.2, 27.7, 18.8, :
|
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was addedileredtatfford white wotids evithca 053 Bamer 4dticd nmol ) in  denatured et hyl
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Example 13. p-toluene sulfonic acid salt (7:93): To an agitated

solution of 5g of the compound of Formula | free base in 100mL of acetone was
- added 1.7g of p-toluene suifonic acid. After overnight agitation, the mixture was
15 filtered to afford white solids with a 7:93 rotamer ratio.

.Example 14. p-toluene sulfonic acid salt {97:3):  To an agitated : |
solution of 5§ 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- toluenesulifonic 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 Formuia |
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



30 m 3H), 3.3 (br, 1 H, 3.1 (br, overlapping, 3H, 2.9 (m 1 H), 2?64M(\¥,2006
3H, 2.2 (s, 3H), 2.1 (br unresolved m 3H), 1.9 and 1.8 (br over | appi ng, -
m 5H), 1595 3H), 1.1 (t, J = 7.0 Hz, 3H); 13C NWR (400 CD30D,

mi xt ur e. HO ¢¥%E%r eoners): 5 170.5, 26 MAY 2006 WO 03/ 0665’§§"~5“i?7’08

PCT/ US02/ 37708 165.4, 158.0, 145.8, 140.3, 138.4, 136.2, 134.6, 132.5,

130.8, 129.2, 127.3, 125.6, 122.9, 69.8, 64.7, 46. 0, 42. 9, 41.5, 30.0,

33.8, 32.9, 27.7, 26.3, 18.4, 17.1, 1544 . 15.0, 14.7, 14.4, 13.8, 13.5.

MP. 5 Fumarate salts fromalternative solvents (0.9-0.94 eq. of funaric
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E-isomer 83%isolated yield. 4. i-PrOH/80C 19 hr/cooled to 10C. (1, 2):
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ethyl alcohol (70 mL). The reaction mixture was stirred at 56°C for 3 hours and

then cooled to 0°C. The solids were filtered and washed with ethyl alcohol (200
mL). The isolated yield was 65-85 %. The solids were >95 % of (3+4) rotamers by
HPLC. 'H NMR (400 MHz, D0, mixture of diastereomers) 8 8.2 (d, J = 6.6 Hz,

10 1H),7.6(d,J=73Hz 2H),7.4(d,J=6.7 Hz, 1H), 7.2 (d, J = 6.6 Hz, 2H), 4.7 (br,
unresolved m, 1H), 4.0 (q, J = 7.0 Hz, 2H), 3.7 to 3.5 (br, overlapping unresolved,
m, 3H), 3.3 (t, J = 6.6 Hz, 2H), 3.1 (br, overlapping, 3H), 2.9 (m, 1H), 2.7 (t, J=6.6
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,
unresolved, m, 6H), 1.4 (s, 3H), 1.2 (s, 3H), 1.1 (m, overlapping, 6H), 0.8 (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
CasH37BrN,O3 557.2127, found 557.2131.
M.P. 195.6°C.

20 Example 19. 1.2-Cis-cyclohexanedicarboxylic acid _salt _of the

compound of Formula I (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 cormresponding sait 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 stiring at room temperature

30 overnight, the corresponding salt is isolated by filtration as a white solid with a
83:17 rotamer ratio.
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20 83% isolated yield. 10. EtOHreflux 6 hr/ 5C 1 hr. (1,2):
(3,4)=95.2:4.8. Exanple 4. Hydrochloride salt of the conpound of Fornmula 1
(95:5): e conmpound of Formula I (0.5g, 0.9 mmuol) . up in

I sopr opyl 6'@_?@5?& (5 nm). HC in isopropyl alcohol (0.9 ﬁbg.ogh?m%l) was
added. The 25 resulti ng suspension was stirred 80 C for 12 hours and then
cooled to OC over 3. hours. The solids were filtered and washed twice with
i ce-cold isopropyl alcohol (5 nlL). The1§olids were >94 % of (1+2) rotamers.
The isolated yield was 80- 90 % "H NWR (400 MHz, D20 mxture of

di ast er eoners) (o A : |
J =67 He, 1@—’@% ynajic deid sg A ‘
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unr esol ved m 4H), (s, 2006 WO 03/ 066593 2 08 -12 3H),
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34.1, 33.2, 27Eﬂam Rb22, CitfaconitAdid d4it &f thd compduid dfl Forndid 11{86: p4)-IRVE

cal cd for C28 5. Hydrochl ori de
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white soltbgpenhttife %v@rrﬁéhtr. cha"&rrésPdriding salt is isolated by filtration as a white
10 solid with a 86:14 rotamer ratio.

Example 23. 2,2-Dimethyl malonic acid_salt of the compound of
Formula 1 {87:13): To a solution of 3.0 g of the compound of Formula | in 11 mL

of THF at room temperature, 0.7g of 2,2-dimethyl malonic acid is added. After
stirring at room temperature overnight, the corresponding salt is isolated by
15 filtration as a white solid with a 87:13 rotamer ratio.

 Example 24. Meso-2,3-dimethyl succinic acid salt of the compound of
Formula1(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 fiitration as a white solid with a 88:12 rotamer ratio.
Example 25. 2,2-Dimethyl-succinic _acid salt of the compound of

Formula ! (31:9): 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 dibenzoy! —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)58.3(d, J =6.6 Hz, 1H),8.1(d,J=7.6



10 Exanple 6. 3-Hydroxy-2-naphthoic acid salt (12:88): To an agitat etf MAY 2006
solution of the conmpound of Fornmula 1 (1.0 g) in 10nL of acetone vvas added a
solution_of 0.34g of 3-hydroxy-2-naphthoic acid in 3nL of %

over ni gh®WO &YI6638i on, the mixture was filtered to afford Y &%d| Ogs with a
12:88 rotaner ratio. Exanple 7. L-Malic acid salt of the conmpound of Formula
1 (93:7): 15 To a solution of 2.4 g of the conpound of Formula I in 25 nL of
acetone at roomtenperature, 0.5g of Lipmlic acid is added. After stirring

at roomtenperature overnight, the corresponding salt is isolated by

ci d oal 1B RG AOh R AR G ¢ Y 5 BB A A B R o of
the compqung =of 3A9s nzHEzﬂ 6 (b, %r@éol@éd acefong (tq, Fo90 HQWQBII)GG 71t8.3.4. 39 of
L-malic acid in 20 tOH'is added. After stlrrlng at Covernlght t he

cor r espor{br,rayesiappingunresbbedd nny3H ), 3t4 ta 8 dn{basoverndpping, ST ), &Qrv(thIai) 8:92
rotamer r t|o S |d sal t of d of ,Fornul a
1 (93.7):2418, %‘5?@ u?Hb& %Fg/gr%&b’ SYERERPIRG, m@é& ket & 93 7006 nL
of ac;toq_qirglji M?’t 178t enper at ure, 0.8g of (S)-nandelic acid is added.
After”stirfin rfoom teénperature overnight, the corresponding salt is

i sol at ed HRMS balbdtfomzmyarwﬂ); &S57s21 2 found 5873334, rotamer ratio. Exanple
10. Mucic acid_salt of the conpound of Fornclljl alt1(52 48) : 30 To a_sol ution of

3.0 g of the dexermplel 28; Dibenzovl-L-taravic omaoundefFormula
(o AR SR o el S AL 68 el D DS 1

acetone was added dibenzoy! —L-tartaric acid (3.6 g, 9.6 mmol) dissolved in

10 acetone (50 mL). The resulting reaction mixture was stirred for 16 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 2 by HPLC. 'H NMR (400 MHz,
D20, mixture of diastereomers) 8 8.3 (d, J =6.6 Hz, 1H), 8.1 (d, J =7.6 Hz, 4H),7.7
(m, overlapping,4H), 7.6 (t, J=7.6 Hz,4H), 74 (d, J=6.6 Hz, 1H),7.2(d, J=7.3

15  Hz, 2H), 4.6 {br, unresolved m, 1H), 4.0 (q, J = 7.0 Hz, 2H), 3.7 to 3.1 (br,
overiapping 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 caled for CagH37,BriN4,O; 557.2127, found 557.2131.
20 Example 28. Glutaric acid salt of the compound of Formula | {93:7):

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 83:7
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 | {82:18):

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




. . . . M
overnight, the corresponding salt is isolated by filtration as a whi £EMAY| 200
wth a 52:48 rotaner ratio. Exanple 11. Salicylic am;:l sal t (95:f57); To an I
agitated | LIt ] of the conpound of Fornula 1 (1.0 g) | 594 dsSOPY 0Py
aget ate \kggﬂg’g&c?g% a solution s of 0.25g of salicylic aci QJ(?-ILI’?IU%O L of EtOH.
After overnight agitation, the mxture was filtered to afford white solids
wth a 95:5 rotaner ratio. Exanple 12. Succinic acid salt of the conpound of

Formula 1 (83:17): To a solution of 3g1df the conmpound of Formula I in 6 nL
MeOH at room tenperature, 0.63g of succinic acid is added. After stirring

' : e 1 11 is,] by
T 1t rar onmporahe. 0. SPgafmnabale acd Realadd "AREF SRR ol iRl

p- t ol uen&vaunigbhithe sorrspandingzatd} isclatedrbyafiitrative dis S ahitk isolid 9ithbg of the
oroula |, free base in 100nL of acetone was added 1.7g of

conpound _ :
p-[rgl uenﬁ&gf’%tﬁmerdépaz After overnight agitation, the mxture was 15
filtered to afg Y@ e S ' Q. 7;
p-t el uene sul fv’?rirrgpac?-g‘

conpaund [482FAB)NTba dollitice oba: iol“t@&émf)uﬁ&%tfrﬁfuﬁgini@u

d. Af ht tation re E\/\é/algﬁegq °
-tol uene sulfonic acid. ter overnig agi t on, _ .
1I‘Oi | t er ed MP@Matgroparaimie; €.46gi ofs(RyFmethyl-8dcGniconaiteis adted. AflebEstirng al5>. p-

onj idin THE.(99;1): To a solutiaon of 5. (9. Omol ) of

581155. & PR lsnAGEtatovglridilaie sorgspanghasat i :watgguaﬁ&ltr?tmg ofi 2
id. Th i 194 14RSe ed to reflux overnight, cooled to room

?glrrperat 31“2@%%3 \??I]t@ear%gs'?% gl vrggg&'sol id with a rotanmer ratio of 99:1.

Exanpl e 16. Tﬂmtmm%wmdﬂlﬁﬁgﬁf

(9L 190) : M sol ULI'ioOQ s%Iuti%hoofg.S.(? fg cgfqge%grr%ppoouurr]'ld gf For(r)'rr:unlﬂaJ I?n 11|nr1]L of of Fon
acetonitrile at room temperature, 0.78g of 2-methylglutaric acid is added. After
stirring at room temperature overnight, the corresponding salt is isolated by
filtration as a white solid with a 2:98 rotamer ratio.

Example 33. 3-Methyiglutaric acid salt of the compound of Formuia |
15" (90:10): To a solution of 3.0 g of the compound of Formula | 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 mem, 25-30°C, using
mobile phases A: 10%CH3CN: 90% 10mM Potassium hydrogen phosphate (pH
€.2) and B: 80%CH;CN: 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




at roomtenperature, 0.9g of trans-aconitic acid is added. After sti%
the correspondi ng salt
solid with a 91:9 rotaner
G s- Acon™MO B/%463%d salt of the conpound of Formula I

room

t enper at ure overni ght,
filtration as a white

solution of 3.0 g of the conpound of Formula I

t enper at ur

e, 0.99

ratio.

30 (
in 6 mL of EtOH at
of cis-aconitic acid is added. After stirring at
MAY 2006 WD 03/066593 PCT/ US02/ 37708 -l4gtenperature overnight,

is isolated by

g%qp 02/3}788 a

room
room 26

t he

corresponding salt is isol ated by filtration as a white solid with a 58:42
rotaner rati orlc aC| the,co u of Forrrula
|t 2o 12 iR TBlRa 38 el BRI (e O aPRut 122 ke WhIE e

ethyl  5.glaohigls 489 s @mramq 1 ol

di ssol ved@ﬂl n et hy? al Cﬁhre%fo‘é}ﬁ%!t% ) Tllhaé reacti g% O?ﬁ%?eﬂg zév\%?%s‘{tlégr ed at 56C
for 3 hours and then cooled to OC The solids were filtered and washed wi th
et hyl alcohol (200 nl). The isolated yield was 65-85 % The solids were >95

% of (3+4)

rotaners by HPLC. 1H NMR (400 MHz, D20, m xture of

dlastereorrers) S$82(d, J 6.6 Hz, %}l%‘f;) 7.6 (d, J 7.3 Hz, 2H), 7.4
P=67H, 1H, 7.2 (d, J =66 H, 4.7 (br, unresolved m 1 H),
4 0 (g, J =7.0 Hz, 2H), 3.7 to 3.5 (br, overlapping unresolved, m 3H),
3.3 (t, =6.06 Hz, [2H, 3 (DT Nerjapping,  3HI; (M. L HL, 2.7 (t, J
6.6 1AL . o al(s  ar Sovent (diasierbomeic patle12 fa,8.4 insehdshi ng m
4H), 1.71toateflitébr. M-pBEfesol ved, m 6H), 1.4 (5, 3H), 1,2 (s, 3H, 1.1 (m
overlap)l ng, 6H), 0.8 (s, 3H i5 13C NVR (400 MHz, D20, |m xture |of
di aster¢oners) 8 166 Hﬁptaﬂe 2, 140.7, 139.9, 1B4.2, 132.6, 132.1, 130.1,
127.3, 70.p, 65.3, 5(6®5)55.3;, 46.7, 43.5, 40.1} 34.0,
2.|Benzene | Acetone |MTBE THF( Toluene | Aceto- | Water
sulfonate | (4 : 96) (7:93) 80:20) (95: 5) - (95:5)
nitrile
(95:5)
3. | Bromide | ACN (1:1)
-1 (75:25)
4. |.Camsylat | MTBE
e (67:43) at
' rt
5.| Citrate | EtOH, ACN/Me
(87:3) OH
40:60)
6. Dihydro- | EtOH
chioride (80:20)
7.| Esylate EtOH
(70:30)
8. | Fumarate Acetone ACN MeOH:
(93:7) (94:6) (97:3)
EtOH.(97:
3)
iPrOH:
9:1)
9. | Hydro ACN/IPA
bromide (73:27)
10| Hydro MTBE Acetone | ACN EtOH

6 MAY 20?6
ring a




33.7, 33.1, 27.7, 23.8, 23.5, 22.0, 21.9, 18.8, 15.0, 14.7, 14. 4. HRAMEMAX20%
for C28H37BrNdG3 557.2127, found 557.2131. MP. 195.6C. 20 Exanple 19.
1,2-C s- nedi carboxvlic acid salt of the conpoun f a l
(78: 12):Wé§£ﬁ@§ﬁtion of 3.0 g of the conmpound of For nul g’cﬁ“l] jog%nh of THE
at roomtenperature, 0.93g of 1,2-cis- cyclohexanedicarboxylic acid is
added. After stirring at roomtenperature overnight, the corresponding salt
is isolated by filtration as a white sol%d with a 25 78:22 rotamer ratio.

Exampl e 20. 1, 2-trans-cycl ohexanedi carboxvlic acid salt of the conmpound of

For mul |__(83:17)  To a solution_of 3. 0-gof-the conmpound-of—~Fermi-a—+—in 10
mL of HIﬂEF@ardxqpm’mvggr ature, 0.93g of 1,2-trans- cycliohexanedi carboxyliic
acid i;s added. Aftetgzsltgf rring at roomtenperature 30 overnight,: the
corresponbaptheatt ‘s i gol ated by filtration Bs a white solid with a 83:17
rotanmer tetio. 26 !MAY 2006 WO 03/ 066593 PCT/ US02/ 37708 - 15 Exanpl e 21.
(R - Grtramaf.ic acnd tt_—Qf  the conpound of Formala I j(/7/7:23): To a

sol ut i{ jﬂd'%e.o g g’fé@fMT ohpound of} Fornul a in 10 mi of netihanol at [room
t enperat UEVSYES0g Bof54:#8) cj tramalic acid is pdded. After stirriing at rjoom

t enperat ufH)over nijght, the corresponding saltlis isolated by filltrationlas a
5 whi te spid Wt 77 23 fotaner rati o. Exafipl € 2Z. @ traconiic Acid salt
of the 1&)%%@9\1%& la 1 (86:14) To a splution off 3.0 g df the
conpound| & For nul{d99: 8 6 plL of acetone at |

14| Lactate MTBE EtOAc, MTBE

{8:1) (9:1) (87:13)
15 Malate Acetone/ | Acetone
EtOH (93:7)

16| Maleate MTBE(96: | ACN/

4) MeOH
(22:78)
17, Mandelat | THF Acetone | ACN
e {94:6) (94:6) (93:7)
18 Mesylate | ACN
| (94:6) |
19 Mucate MeOH
| (1:1)
20 Pamoate | CHCI3 Water
) (Na salt
(40 :60) +Y.HCI)
{1:1)
21| Salicylate | EtOAc/ EtOH iPrOAc,
(95:5)} (95:5)
z\é?}l?r stable stable

| 22 Succinate | MeOH | EtOH,
(83:17) | (80:20)

231 Sulfate ACN(41:5

9) .
24 5-Sulfo Acetone
salicylate §(97—:3)
25 (L)- | THF
Tartarate | (41:59) |
26| Tere- EtOH

phthalate | (90:10)




26 MAY 2006
roomtenperature, 0.7g of citraconic Acid is added. After stirring at room

terrperature overm ght, the corresponding salt is isolated by filtration as a
white dvmtha86 14 rotaner ratio. Exanple 23. 2,2-_ggeth mal oni ¢
aci d sal tw§ #8%tonpound of Fornula 1 (87:13): To a sol ut¥ ¥ %zf(”é‘.}go g of

t he conmpound of Formula | in 11 nL of THE at room tenperature, 0.7g of
2,2-dimethyl malonic acid is added. After stirring at roomtenperature
overni ght, the corresponding salt is is@ated by 15 filtration as a white
solid with a 87:13 rotaner ratio. Exanple 24. Meso-2, 3-di nethyl succinic
acid sdj, LH (,(_r md—of T Fornuta (88+—*12)—Fo—a—selutieon—-oef—3-0-gof

t he cof Jﬁ.&s rﬁﬂ'ﬁa | i n Agetane of ARN hanol 1BA ( (%t&hfterrperature, 0. 799
of mesg- 2| 3- di rret hy 1(98Ugci ni £(7a88H i s| (HdBled. After sti rring at room
t enper a Qverni g he corresponaimg satt s —20—+sot-ated—by—fit+t
as a whi é&PPE WI{E{OA-EBB 12 rotaner| ratio. Exanple 25.

2,2-Di et 19F'dsiﬂﬁ:| r|(91 id splt of the conpounfl of Forrula 1 (91:9): To |a
sol ut i pr—p+—3—0—g-6+ conpound of Formula |!lin 6 M dof nmethapol at rgom
terrperaQQreiﬁ-O 78g (EtOHZ di met hyl -succinic ac{d is added. After; stirring
at room t eAgenditur ¢ ggﬁglm ght, the correspondiphg salt ig isolated by 25
fiItrationagigg;h“vmlt( dwth a 91:9 rotanef ratio. Exanple 26.

Di benzoyl } Dtartarlc acid salt ("DBTA") of the compound! of Formula I: Tq a
sol ut i gr—p—t+he—compouvnd—ei—Formila-1-(6.0 g, 10.8 mol in of lacetone. (200
m -) wasOatied di be Wm;mnemmeNaric ade®H,3.6/ g, 9.6 miml) dissol ved if
acet one (5SCGamphoralh@&:9&sul tir@g97eact i|@@9m xture was stifred for {16 30 hours
at 25C thg solids|were filtiered and lwashed twice with acetone (|25 nlL). The

%F

ton

i sol at eg—yetd—was55—65—%—Fhe—soh-gs—were ﬁ@%@f—t‘-gi-an:er | by HPLC 'K
NVR (4808 bz, D20] Aseiang.e o‘iCblli.asterMe@Hs) 6 8.3 (d, |J =6.6|H, 1H),
8.1 (d| J Camphor | 3:97 3:97 3:97

ate

32 1,2-cis- THF
cyclo- (78:22)

hexanedi-
carboxylat
e :
33; 1,2-trans- { THF
cyclo- (83:17)
hexanedi-
carboxylat
e
34} (R} MeOH
citramalat }
o (77:23)
35| Citraconat | Acetone ACN
e (86:14) (82:18)
36! 2,2- ACN
dimethyl (97:3)
glutarate
37 3,3- ACN
dimethyl | (97:4)
glutarate
38 2,2- THF

dimethyl | (87:13)
malonate




26 MAY 2006 WD 03/ 066593 PCT/ US02/ 37708 -16 Hz, 4H),7.7 (m overl appfHAY 2006

411)76(tJ:7.6Hz,4H),7.4(d J=6.6H, 1 H, 7.2 (d, J =7.3
Hz, unresolved m 1 H), 4.0 (q, J = 7.0 Hz, gk Sﬁfﬂmtso 3.1

(br, overggpéﬁﬁg unresolved, m 3H), 3.4 to 3.1 (br, overlapplljng, 5H), 2.9

(m 3H), 4 (s, 3H), 23(s 3H), 2.2 to 1.8 (br, overl apping, 8H) 15
(s, 3H, 1 2 (t, 3 =7.05 Hz, 3H; MP,_ 179.8C. HRMS cal cd for C28H37Br NMAC3
557.2127, found 557.2131. Exanpl e 27. D%enzoyl L-tartaric acid salt of the
conpound of Formula 1: To a solution of the compound of Formula 1(6.0 g,

10. 8 r n 200 "ﬂ?l cetone was; added di benzoyl -C-tartaric acid (

g, 9.6 m‘rﬁﬁ_@ﬂ_f S I(ﬁg :) acetone (50 nmlL).  The resulwtlng reaction mlture
was stiiri 25C, the solids wereflltared and washed twice

W th acet %Uécmaﬁ?, ) - The |>ol ated yield was;55-65 % ;The soli ds were 395 %
of rota C—I1H NMR (400 Mz D20 _mixture of m@s.t.gp.e.onar_s;_s» 8.3

arl o ol AL A 4 B G

(d, J 4&:262mmmm HMeOEHl (B, J =7.6 Hz, 4H17.7 (m Joverlapping, 4H), 7.6
(t, J|= TyP Hz, 4H) 4(dJ H| 7.2 (d, 13 = 7.3 15 Hz, 2H),
4.6 (Br, unresowec{gfhg 4. .0 Hz, 2H), 3.7 to 3.1 (br,
over | appi SHC¢RAEs I ved, rn 3H) , (br, overl appi ng, 5H1) 2.9 (m
y (
1

Hz
J
t o b
3H), 4121| {'?FD?%ZQ éﬁ"é )—E‘bﬁwg.p 1@ 1& overTl appl ng, 8H|) 17578,

3

('_;-‘EOH\H—\

3H), K RMS cal cd (f or CZ8H37Br N4 C3

557.2127! found 57 rgﬁﬁa 20 ?a taric acidl!salt of 'the conpqund

of Formula 1(93: 7) sofl®%bn af! E%0y of the conpound of [Formula I in

6 m c)f42|‘r§_)t‘ggtrh LtAcertQI‘?f‘ eﬁ(@wgﬁwr eMe@)}-?g of glutari¢ acid 1§ added. After
ghyre ..

stirring room t peak2 | only peak
1% ©1%) | 2(91%)

43 Glutarate EtOH MTBE
| - 1(93:7) (92:8)

44| 4-Hydroxy | iPrOAc iPrOAc
benzoate | (4:96) (2:98)

45| 4- iPrOAC (18
Hydroxy— | :82)
2- .
naphthoat
e !
46, Malonate | THF THF
(82:18) | (88:12)
47 (R)- Acetone,
methyl (82:18)
succinate
48| 2-methyl | ACN
| glutarate | (90:10) |
49! 3-methyl | ACN |
glutarate | (2:98)
50| Napadisyl | Acetone/ | ACN/ MeOH/ MeOH
ate (15F | MeOH | MeOH . | EtOH (5:95)

(8:92) (4:96) (7:83)
51! Saccharin | Acetone,

(95:5)
52| Sulfamic | [2eq acid] | [2eq acid]
acid ACN EtOAc

(55:45) | (55:45)




overnight, the corresponding salt is isolated by filtration as a mhi?%“égﬁpo

wth a 93:7 rotanmer ratio. 25 Exanple 29. 4-Hydroxybenzoic acid salt

(2:98): ﬁﬂ{ﬁﬂ%ggﬁtated solution of 1 Oy of the conpound quggggéggwl free

base in i sopropyl acetate was added a solution

4- hydr oxybenzoic acid in 50nL of EtOH  The m xture was heated to 65C unti l
a clear solution was obtained. After cooling to roomtenperature, the

m xture was filtered to afford white soP2ds with a 2:98 30 rotaner ratio.
Exanpl e 30. Malonic acid salt of the conmpound of Formula 1 (82:18): To a
solution of 3.0 g of the conmpound of Formula |I in 12 nL of THE at room 26
MAY 2006 WO 03/066593 -17 PCT/ US02/ 37708 tenperature, 0.57g of malonic acid
is added. AftéNhieithe EXAMPLESoand SWBiat ure desedbsd Gereintdiatheqirepantivti ng
salt is gi?lated by filtration as a white solid with a 82:18 rotaner ratio.
Exanpl e 1 Ih¢ dlasipiepmena pairnptthecsalt ebthe eampownd ofbotmulak, itrwillle a 5

182:18: Tq. LUt ) f_Formula,.l i m of
acet one g@p%P%ﬁéﬁﬁﬁﬁg%ggW§?g?gH?%?B“%%gﬁgyﬁﬁaﬁﬂgﬁmgﬁﬁgﬁﬂgéoa%gaéis agded.
Afters st iglteratibndito theQreéEIRBSAbYNR, DRE 1 tter;élgem%gﬁdcﬁssgﬁﬂ‘?éé&iq?@” I's

isolated by filtration as a white solid wt 2: rotaner ratio. Exanple
32. 2- Mechudijionsamay ke pradiised. Afl subk nadificatiahsovafations and altéfatibir@lareTo a

lution.qf 3 f th d of F | in 11 m. of tonitrile at
" oom t enIPafa &5 b8 whYR SRS SPI Ayt aqoRectt e avpeenanatan At Cor



stirring at roomtenperature overnight, the corresponding salt is i &) WA 006
by filtration as a white solid with a 2:98 rotanmer ratio. Exanple 33.
3-Methylglutaric acid salt of the conmppound of Fornula | 15 (90:10): To a
solution of 3.0 g of the conpound of Forrmula | in 12 nL of acetonitrile at
roomtenperature, 0.78g of 3-nethylglutaric acid is added. After stirring at
room tenperature overnight, the corresponding salt is isolated by
filtration as a white solid with a 90:10 rotaner ratio. Exanple 34.

15- Napht hal enedi sul fonic acid salt (1:1 sghty the 20 conpound of Fornul a
1 (4:96): To a solution of 1.0 g of the conpound of Formula I in 10 nL of
acetonitrile at 45C 0. g of 1,5-naphthal enedi sulfonic acid in 10 nL MeCOH
is added. After %Pfqﬁeﬁﬁg GRTEPEfING,e MBRUre Yfgeramensordplamenpairsotaol ed to
room L : I jng salt is isolated by filtration as a

whi teggwg%ﬁfﬁoé%gyégoﬁﬁmg rr'1ati 0. 25 Determ nation of the Rotaner
Rati o using HPLC. The rotanéﬁlratio is determned by injection of a sanple
of salt dissolved in cold water into a HPLC (215 nm detector, YMC- Pack
pro-C-18, 250 x 4.6 nm 4 m:ncf‘NZS- 30C, using nobile phases A 10%CH3CN. 90%
10mM Pot assi um hydr ogen phogphdte (pH 6.2) and B: 80%CH3CN: 20% 10mM

Pot assi um hydr ogen phosphd ' 2) ch30 undé’r the gradient conditions of O
mns 70%A @ 30%B; 25 mig A SQUB; mQgMQYA @ 1 0098) colum. For a
typi cal benzene sulfonate salt, the r¢ta 26| MVAY 2006 WD 03/ 066593

PCT/ US02/ 37708 -18 1 and 2 were found &xretention tines of about 14.2
m nutes while the rotaners 3 and 4 were, fQufgd to have retention tines of
about 16.5 m nutes. Formula |

wherein said 1-rotamer (structure A), 2-rotamer (structure B), 3-rotamer
(structure C) and 4-rotamer (structure D) elute in the order 1, 2, 3 and 4 from a
chiral HPLC column, and are shown by their following diastereomeric structures
due to restricted rotation of bonds marked a and b in Formuia !:




5 Table 1 SaltSolvent (diastereoneric ratio 1,2 to 3,4 in solids) 26 MAY 2006
1. Acet at eMIBE/ Heptane (5:95) 2. BenzeneAcet oneMIBETHF( Tol ueneAcet o- Wat er

sul fonate(4 : 96)(7:93)80:20)(95: 5)4d4+ile(95:5) (95:5) 13.Brom deACN (1:1)
(75:25). 1 4.Cansyl at MIBE e(57:43) at Lrt 5. CtrateEtOH ACN Me (97:3)CH

40: 60) 6. Di hydro-Et OH chl ori de(80: 20) 7. Esyl ateEt OH (70: 30) 8.
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and wherein said mixture comprises either:

(i) the 1-rotamer in a higher molar percent than the 2-rotamer of said salt; or

(if) the 2-rotamer in a higher molar percent than the 1-isomer of said salt: or

(iii) the 1,2-rotamer pair in a higher molar percent than the 3,4-rotamer pair of
said salt; or

(iv)the 3,4-rotamer pair in a higher molar percent than the 1,2-rotamer pair of
said salt, said process comprising reacting said basic compound with an
acid in admixture with a solvent wherein said solvent is a ketone, ether,
hydrocarbon or mixtures thereof, with said soivent being used in a ratio of

15:1 with respect to said basic compound.

2 The process of claim 1, wherein said molar percent is 45:55 of the

concentration of each rotamer over its corresponding rotamer as




: .26 MAY 2006
(93:7)(94: 6)(97:3) EtOH (97: 3) iPrOH (9:1) 9.Hydro ACN I PA broni do(73Y3% l
1 10! Hydr oMIBE1 Acet oneACNEt OH chl ori de(95:5) (95:5)(95:5)(95:5 26 MAY 2006
WD 03/ 066593 -19 PCT/ US02/ 37708 11Hy-d¥oxy- MTBE napht hoat (82: 18) e.
12i 1 odi deACNF'MTB (TMBI/Et E (54:46) OH)I 13l sethionat Et OH e(95: 5)

described in (i) and (i), or of each rotamer pair over its corresponding

rotamer pair as described in (jii) and (iv) of the salt.

3 The process of claim 2, wherein said molar percent is 25:75 of the
concentration of each rotamer over its corresponding rotamer as
described in (i) and (ii), or of each rotamer pair over its corresponding

rotamer pair as described in (iii) and {iv) of the salt.

4 The process of claim 3, wherein said molar percent is 10:90 of the
concentration of each rotamer over its corresponding rotamer as
described in (i) and (ii), or of each rotamer pair dﬁer its corresponding
rotamer pair as described in (iii) and (iv of the salt.

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

8 The process of claim 2, wherein said acid is a pharmaceutically useful
acid.

7 The process of claim 1, wherein said acid is used in a ratio of 1:1 with
respect to said basic compound.

8 The process of claim 1, wherein said salt is selected from the group
consisting of benzene sulfonate, naphthalene-1,5-disulfonate, maleate,
(D)-camphorate, (L)-camphorate, 2-methyl glutarate, 3-methyl
glutarate, 4-hydroxy benzoate, p-toluene sulfonate, dibenzoyi-D-
tartarate, dibenzoyl-L-tartarate, fumarate, hydrochioride and
hydrobromide.

9 The process of claim 8, wherein said salt is benzene sulfonate.

10 The process of claim 1, wherein said ketone is selected from the group
consisting of acetone, methyl ethy! ketone, methyl n-amyl ketone and
mixtures thereof.




14Lact at eMTBE Et OAc, | MIBE (8:1) (9:1) (87:13) 151 Mal at eAcet one/ AFEMAXS006
EtOH (93:7) 16Mal eateMIBE(96: ACN 4) MeOH (22:78) 17' WMandel at THE Acet one
ACN e(94:6) (94:6) () 18! Mesyl ateACM {94:6) 19 MicateMeOH 20"

Panpat eCHCI 3 Water (40 :60) (Na salt +Y.HCl) (1:1) 211 Salicylatekt OAc/ EtOH
| PrOAc, water (95:5) (95:5) | e (6:1) stable stab 221 Succi nateMCOH Et OH,

11 The process of claim 10, wherein said ketone is acetone.

12 The process of claim 1, wherein said ether is selected from the group
consisting of tetrahydrofuran, diglyme, methyl ethyl ether and mixtures
thereof, and said hydrocarbon is selected from the group consisting of
toluene, xylene, chlorobenzene, hexane, heptane and mixtures

thereof.

13 The process of claim 9, wherein said benzene sulfonate is formed at a
temperature of from 25 °C to 70°C.

14 The process of ciaim 8, wherein said salt is dibenzoyl tartarate.

15 The process of claim 14, wherein said dibenzoyl tartarate is prepared
by reacting the compound of Formula | with dibenzoyl tartaric acid in a
ketone solvent.

16 The process of claim 15, wherein said dibenzoyl tartaric acid is the (D)
acid.

17 The process of claim 15, wherein said dibenzoyl tartaric acid is the (L)
acid.

18 The process of claim 8, wherein said salt is p-toluene sulfonate.

19 The process of claim 18, wherein said p-toluene sulfonate is prepared
by reacting said compound of Formula | with p-toluene sulfonic acid in
an ether solvent.

20 The process of claim 19, wherein said ether is tetrahydrofuran.

21 The process of claim 19, wherein said p-toluene sulfonate is prepared

by reacting said compound of Formula | with p-toluene sulfonic acid in

a ketone solvent.

22 The process of claim 21, wherein said ketone is acetone.




(83:17) (80:20) 23i SulfateACN(41:5 1 9) 241 5-Sul f oAcet onej 26 MAY 2006

salicylate(97:3) 25 (L)THE j Tartaratel(41:59) 261 Tere-i EtCH

pht hal at e(90: 10) 26 MAY 2006 WO 03/ 06885593 -20 PCT/ US02/ 37708 27' Tosyl ateTHE
Acetone 1 ACNIPA (91:9)i (99:1) (7:93) (97:3) 28t-Aconitic EtCH! jl acid
salt (91:9) 29cis-EtOH Aconitic(58:42) acid salt 30(D)-Acetone, ACN, MOH,

23 A process for preparing a mixture of rotamers or rotamer pairs of the

benzene sulfonate salt of a compound of Formula |

O\N

I
O
CHs [

N
Br /N |
N .
a O b
Formula |

wherein said mixture comprises either ,

(i) the 1-rotamer of said benezenesulfonate salt in a higher molar
percent than the 2-rotamer, or

(i) the 2-rotamer of said benezenesulfonate sait in a higher molar
percent than the 1-isomer, or

(it} the 1,2-rotamer pair of said benezenesulfonate salt in a higher
molar percent than the 3,4-rotamer pair, or

(iv) the 3,4-rotamer pair of said benezenesulfonate salt in a higher
molar percent than the 1,2-rotamer pair, said process
comprising:

(a) preparing a first intimate mixture of said compound of
Formula f in a solvent;

(b) maintaining said first intimate mixture at a temperature of
from 25 °C to 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 to prepare a combined mixture and
maintaining the combined mixtureat a temperature of from
25 °C to 70°C to induce formation of the benzene sulfonate

salt; and



canphora3: 97 3:97 3:97 to 31(L)-Acetone, ACN, MeCH, Canphor3:97 3: 9726 M4y 2006
ate 321, 2-cis-THE cycl o-(78:22) | hexanedi- carboxylat |I | e 33
1,2-trans-THE F cycl 0-(83:17) hexaned8- carboxylat e 34(R)- MeCH

citramal at (77:23) e 35Ci traconat Acet one ACNT- e(86:14) (82:18) 362, 2- ACN

(e) isolating the benzene sulfonate salt wherein said solvent is
a ketone, ether, hydrocarbon or mixtures thereof, with said
solvent being used in a ratio from 15:1 with respect to said
basic compound,
further wherein said 1-rotamer (structure A), 2-rotamer (structure B), 3-
rotamer (structure C) and 4-rotamer (structure D) elute in the order 1, 2, 3
and 4 from a chiral HPLC column, and are shown by their following
diastereomeric structures due to restricted rotation of bonds marked a and

b in Formula I:
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di methyl (97:3) glutarate 3713, 3-ACN di methyl (97:4) Iglutaratel 382, 22y 2006
di met hyl (87:13) !'malonateill 26 MAY 2006 WD 03/066593 -21 PCT/ US02/ 37708
39:1213- MeOH Di et hyl (88: 12) succi natZ 402, 2Di mret hMeOH, (91:9) succinate

41( D) --DBTAAcet one ACN only MeCH only peak peak 1 only peak 1 (95% (95% 1
(959% 142(L)-DBTAAcetone ACN only McOH only peak peak 2 only peak , 2 91%

24 The process of claim 23, wherein said molar percent is 45:55 of the
concentration of each rotamer of the benzene suifonate salt over its
corresponding rotamer as described in (i) and (ii}, or of each rotamer
pair of the benzene sulfonate salt over its corresponding rotamer pair

as described in (iii) and (iv).

25 The process of claim 23, wherein said molar percent is 25:75 of the

concentration of each rotamer of the benzene sulfonate salt over its

corresponding rotamer as described in (i) and (ii), or of each rotamer
pair of the benzene sulfonate salt over its corresponding rotamer pair

as described in (jii) and (iv).

26 The process of claim 23, wherein said molar percent is 5:95 of the

concentration of each rotamer of the benzene sulfonate salt over its
corresponding rotamer as described in (i) and (ii), or of each rotamer
pair of the benzene sulfonate salt over its corresponding rotamer pair

as described in (iii) and (iv).

27 The process of claim 23, wherein said ketone is selected from the
group consisting of acetone, methyl| ethyl ketone, methyl n-amyl

ketone and mixtures thereof.
28 The process of claim 27, wherein said ketone is acetone.
29 The process of claim 23, wherein said ether is selected from the group

consisting of tetrahydrofuran, diglyme, methyl ethyl ether and mixtures

thereof, and said hydrocarbon is selected from the group consisting of




91% 1 ( ) 1( ) 2(91% 43d utarateEtOH MIBE | (93:7) (92:8) 444-Hydr o3MAY S
I PrOAc benzoate(4:96) 1(2:98) 454-iPrOAc (1-~ Hydroxy-:82) 2- naphthoat le
46Mal onat eTHE THE (82:18) 1(88:12) 47MR) -Acetone, ! nethyl (82:18) succinate
482- net-hyl ACN gl ut arat e(90: 10) 4913-nmet hyl 1ACN glutarate(2:98)

toluene, xylene, chlorobenzene, hexane, heptane and mixtures

thereof.

30 A mixture of rotamers or rotamer pairs of a salt of a basic compound
wherein said mixture comprises either:

(i) the 1-rotamer of said salt in a higher molar percent than the 2-rotamer,
or

(i) the 2-rotamer of said salt in a higher molar percent than the 1-isomer;
or

(i) the 1,2-rotamer pair of said salt in a higher molar percent than the 3,4-
rotamer pair; or

(iv)the 3,4-rotamer pair of said salt in a higher molar percent than the 1,2-
rotamer pair said mixture prepared by a process comprising reacting
said basic compound with an acid in admixture with a solvent, further
wherein said basic compound is the compound of Formula I:

\

SN

I
0]
CH; [
N
Br N

Formula t
said acid is benzene sulfonic acid, said salt is benzene sulfonate, and
said molar percent is 45:55 of said rotamer or rotamer pair as
described in (i), (i), (iii} and (iv), wherein said solvent is a ketone,
ether, hydrocarbon or mixtures thereof, with said solvent being used in
a ratio of 15:1 with respect to said basic compound, further wherein
said 1-rotamer (structure A}, 2-rotamer (structure B), 3-rotamer
{structure C) and 4-rotamer (structure D) elute in the order 1, 2, 3 and

4 from a chiral HPLC column, and are shown by their following



50Napadi syl ~Acetone/ ACN MeOH Me- OH-ate (1,5)-MeOH MeCH Et OH (5: GEYIAY 2006
(8:92) (4:96) (7:93) 51SaccharinAcetone, (95:5) 52Sul fam c[2eq acid] [2eq
acid] acid | ACN Et OAc (55:45) (55:45)3126 MAY 2006 WD 03/066593

PCT/ US02/ 37708 -22 Wil e the EXAMPLES and TABLE 1 are described herein as
the preparation of the diastereoneric pairs of the salt of the conpound of

Formula I, it w.]l , aren ot skilled.in the art _that many

nodi ficati onsq'y\s/tftr?gf'%ﬁs?rgﬁﬁ”és éf"?é&géﬁgﬁ@dt@%h‘?@ cHr tmar'%e 1®Bsure, both
to material s, gaebhetsrath reaction conditions, may be practiced. Al such
nodi fications, variations and alterations are intended to be within the
spirit and scope of the pregent invention. 26 MAY 2006 -23 CLAIMS | A
process for preparing a m xjure of rotamers or rotan%r""ﬂ INs of a salt of a
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31 An acid salt of a basic compound, wherein said basic compound has

the formula:



wherein said 1l-rotamer (structure A), 2-rotaner (structure B), 3-rot%16n%PY2006

(structure C and 4-rotamer (structure D) elute in the order 1, 2, 3 and 4
froma chiral HPLC columm, and are s3own by their follow ng diastereoneric
structures due to restricted rotation of bonds nmarked a and b in Fornula I:
26 MAY 2006 -24 0 4 and wherein said m xture conprises either: (i) the 1
-rotaner in a higher nol ar~percent than the 2-rotaner of said salt; or (ii)
the 2-rotaner in a higher nolar percent than the 1-isonmer of said salt; or
(iii) the 1,2-rotaner pair i

pair of said salt; or (iv) th
than the 1,2-rotaner pair
sai d basic conmpound with

_a higher nolar percent than the 3, 4-rotaner
3,4-rotaner pair in a higher nolar percent
| hsalt, said process conprising reacting
' qgnixturegﬁﬁth a solvent wherein said

solvent is a ketone, et hydkoc bl or i xj ures thereof, with said

sol vent being used in ' ratio of 15: I wi Spgict to said basic conmpound.
2 The process of claim1, wherein sai Nar rdent is 45:55 of the
concentration of each rotamer over its c ding rotamer as 26 MAY 2006

-25 described in (i) and (ii), or of each rot r pair over its
corresponding rotaner pair as deséf“Béd in (iii) and (iv) of the salt. 3

The PLAgETReRin ShifidBidsaliesabBedaldin e BrolPEGRkidFolRietael the

benzenesulfonate, benzoate, bicarbonate, bromide, caicium edetate,
camphorsulfonate, carbonate, chioride/dihydrochloride, citrate, N,N-
di(dehydroabietyljethylenediamine, edetate, 1,2-ethanedisulfonate,
ethanesulfonate, fumarate, glucoheptonate, gluconate, glutamate, p-
glycollamidophenylarsonate, hexylresorcinate, hyclate, hydrobromide,
hydrochloride, 2-hydroxyethanesulfonate, hydroxynaphthoate, iodide, lactate,
lactobionate, lauryl sulfonate, 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,
aminosalicyclate, anhydromethylenecitrate, arecoline, asparate, bisulfate,
butylbromide, camphorate, digluconate, dihydrobromide, disuccinate,
glycerophosphate, hemisulfate, hydrofluoride, hydroiodide,
methylenebis(salicyclate), naphthalenedisulfonate, oxalate, pectinate, persulfate,
phenyiethylbarbiturate, picrate, propionate, thiocyanate, undecanoate,
acetylaminoacetate, N-acetyl-L-asparaginate, N-acetylcystinate, adamantoate,
adipoate, N-alkylsulfamates, anthraquinone-1,5-disulfonate, arabolactansulfate,
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,

octanonate, tannate and theobromine acetate, further wherein said acid salt




concentration of each rotaner over its corresponding rotamer as desttYAX3006
in (i) and (ii), or of each rotanmer pair over its corresponding rotaner
pair as described in (iii) and (iv) 033the salt. 4 The process of claim 3,
wherein said nolar percent is 10:90 of the concentration of each rotaner
over its corresponding rotaner as described in (i) and (ii), or of each

(v 0PN ig g & byl HBERE IS er PRI Wi B mifls BOBRRE % ompoune 1 €8

phar mggedt i cal conmpound. 6 The process of claim2, wherein said acid is a
pharmaceutical ly useful acid. 7 The process of claim1, wherein said acid
is used {in the nawotamef ofisaidwialthin arkigbecmotar peacentiihan the 8rptamer, 08 The

0 5 i 64 B Al A S SR R o et g Sone 41 19
L) - - 225 - 0 31 - b te,
(L) cormiunt 7 i Ypuses s, 31 bitonPlyaaben (g oy eneonte

fumarat e, hywWmeatpairiole and hydrobrom de. 9 The process of claim8, wherein
said salt is benzene sulfonate. 10 The process of claiml, wherein said

ket one i @v)4ke dcd-etameswaind sgidhsplt incahigharimelaspewest dran theet.Byl et hyl
ket one, netr&)élmé}-ml ketone and m xtures thereof. 26 MAY 2006 -26
further wherein said 1-rotamer (structure A), 2-rotamer (structure B), 3-rotamer
(structure C) and 4-rotamer (structure D) elute in the order 1, 2, 3 and 4 from a
chiral HPLC column, and are shown by their following diastereomeric structures

due to restricted rotation of bonds marked a and b in Formula I;




. . . . MAY 2006
11 The process of claim 10, wherein said ketone is acetone. 12 The p2r6ocess

of claim1, wherein said ether is selected fromthe group consisting of
tetrahydrofuran, diglyme, nethyl ethyl4 ether and m xtures thereof, and said
hydrocarbon is selected fromthe group consisting of toluene, xylene,

chl or obenzene, -hexane, heptane and m xtures thereof. 13 The process of
claim9, wherein said benzeneosulfonate is fornmed at a tenperature of from
25 Cto 70C. 14 The process of claim8, wherein said sal4 is di benzoyl
tartarate. 15 The processaof /8] ai m 14, wherein said di ben: tartarate is
prepared by reacting the c und of Formula | with di | tartaric acid
in a ketone solvent. 16 Th ocess of claim1 Y jnd, di benzoyl
tartaric acid is l 17 The proceg;.\%:mimla gtein said

di benzoyl tartWi \ t (L) acid. 18 The process of |[claim8, wherein
said salt is p-tqgluene sulfonfate. 19mFhe proceds. of claim 18, wherein said
p-tol uene sulf is prepared by lgBacLi ng conpound of Forrmula | with
p-toluene sulfonic lacid in an ether solvent. he process of claim19,
wherein sai d etger/i s tetrahydrofuran. 21 The pfocess BfYBY%f m 19, wherein
sai d p-tol uene sii f onat'®€Aprepared by reacting said conpound of Fornula I
with p-toluege sy fonic acid in a ketone Ry€ntyy 22 The process of claim
21, wherei ' one i s acetone.
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32 A fumarate salt of a basic compound, wherein said basic compound
has the formula:

\l
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Formula |
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26 MAY 2006 -27 23 A process for preparing a mxture of rotaners or FeAXSpos
pairs of the benzene sulfonate salt of a conpound of Formula |I: Fornula I
wherein said m xture conprises either3fi) the 1l-rotamer of said

benezenesul fonate salt in a higher nolar percent than the 2-rotaner, or

(i1) the 2-rotamer of said benezenesulfonate salt in a higher nolar percent

t han t I - GLid) the 1. 2-rotanmer ir of said benezenesul fonate

sal t |Vﬂ$%réhd %%g%aﬂr?g{%% eﬁE‘é?ﬁFf%RﬁF?t?st%%%? ﬁﬁﬁﬁ'rﬁé‘f”rh P (iv) the |
3, 4- 1 GhREGRE domhprising 5%(5} benezenesul fonate salt in a higher nolar percent
than the 1, 2- rotarrer pair, said process conprising: (a) preparing a first
intimate ni(it tj‘reew@tagmrdafcsanﬂ)ealmm athiglermuolaa perdemt sharotheerotatr,
maintaining said first intimate mxture at a tenperature of from25 Cto
70C; (c) prepQFi ng a second intimte m xture of benzene sulfoni c acidin

h
i xtur e and Loy’ SoRuRe ortal BB I hiar SRR hPLeR IR hient M ure and

mai ntai ni ng tbe conbi ned m xtureat a tenperature of from 25 Cto 70Cto

i nduce fornmation of the benzene sul fonate
(i) the 1,2-rotamer pair of said salt in a higher molar percent than the 3,4-

rotamer pair, or
(iv)the 3,4-rotamer pair of said salt in a higher molar percent than the 1,2-
rotamer pair,
further wherein said 1-rotamer (structure A), 2-rotamer (structure B), 3-rotamer
(structure C) and 4-rotamer (structure D) elute in the order 1, 2, 3 and 4 from a
chiral HPLC column, and are shown by their following diastereomeric structures

due to restricted rotation of bonds marked a and b in Formula |-



salt; and 26 MAY 2006 -28 (e) isolating the benzene sul fonate salt WHEP@F%NM

said solvent is a ketone, ether, hydrocarbon or m xtures thereof, with said
sol vent being used in a ratio from 1536l-with respect to said basic
conpound, further wherein said 1-rotanmer (structure A), 2-rotamer (structure
B), 3- rotaner (structure C) and 4-rotamer (structure D) elute in the order
1, 2, 3 and 4 froma chiral HPLC colum, and are shown by their follow ng
di astereoneric structures due o restricted rotation of bgngs marked a and
bin Fornula I: r anide rekatjse fast r r 26 MAY 2006 -29 3 he process of
claim 23, wherein said nolar cent is 45:55 of the ¢ ation of each
rotamer of the benzene sulfo X NrOt anmer as

salt over it 0 pon
described in (i) _a { each rot aner ir t he nzéhe sul fonate
salt over its cé?zgg%gz%in rotamer pair as desicribed in (iJi) and (iv). 25
The process of cINin123, wher el n sai @™ol ar pe t is 25:75 of the
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33 A (D)-camphorate salt of a basic compound, wherein said basic
compound has the formula:

N
N

Br N /N
V)

Formula |



concentration of each rotamer of the benzene sul fonate salt over its26MAY 2006
corresponding rotaner as described in (i) and (ii), or of each rotamer pair
of the benzene sul fonate salt over it¥-corresponding rotamer pair as
described in (iii) and (iv). 26 The process of claim 23, wherein said nolar
percent is 5:95 of the concentration of each rotaner of the benzene

sul fOWeerﬁﬁlaéatid%‘élﬁﬂax!stt§as%f%5ﬁl§r%°6'lq‘o%}né%t tarfier gsif:fWEtH%%id” (1) and (i1),
or of each rotamer palr of the benzene sulfonatée Salt over its

cor r espirtude comMprishnpeitpsri r - as described in (iii) and (iv). 27 The process
of claim 23, wherein said ketone is selected fromthe %roup consi sting of
acet one, mébhifie Lrofamaral sail salbimg highesmolar percent thamthe & fala@ert her eof . 28
The process o;rclain127, wherein said ketone is acetone. 29 The process of
claim 23, wherein said ether is selected fromthe group consisting of

tet rahydr of i gy, 2-ftamerr sBRl Seit ired RigheethGiar paeht idH B8 1-Idbatgof ., and said
hydr ocarbon 'is selected fromthe group consisting of 26 MAY 2006 - 30

t ol uene, xyl eoe, chl orobenzene, hexane, heptane and m xtures thereof. 30 A

m xture of rotanmers or rotanef pairs .of a salt of a basic c d wherein
Sat d i xt ufll BEnperelmer PAER! SA)satB uhiohay Helar Broeat HaBINE I a hi gher
nol ar percentr&tm@rpgﬁ, grrotamer; or (ii) the 2-rotamer of said salt in a
hi gher nol ar percent than the 1-isoner;

(iv) the 3,4-rotamer pair of said salt in a higher molar percent than the 1,2-
rotamer pair,
further wherein said 1-rotamer (structure A), 2-rotamer (structure 8), 3-rotamer
(structure C) and 4-rotamer (structure D) elute in the order 1, 2, 3 and 4 from a
chiral HPLC column, and are shown by their following diastereomeric structures

due to restricted rotation of bonds marked a and b in Formula |:



or (iii) the 1,2-rotaner pair of said salt in a higher nolar percentzﬁﬂéﬁzmw
the 3,4- rotanmer pair; or (iv) the 3,4-rotanmer pair of said salt in a higher
nol ar percent than the 1,2- rotanmer i+ said m xture prepared by a process
conpri-sing reacting said basic conpound with an acid in adm xture with a
solvent, further wherein said basic conpound is the conpound of Forrmula I:
O Formula | said acid is benzene sulfonic acid, said salt is benzene

sul fonate, and said nolar Qercent is 45:55 of said rota or rotamer pair
as described in (i), (id iii) and (iv), wherein said vent is a

ket one, ether, hydrocarb m xtures thereof, wthiga ol vent being

used in a ratio of 15:1 respect to saikd ba +/ co Ma further
ucture A), 2-rot@mer (structire %D, 3-rotamer
(structure D) elute in the order 1, 2, 3 and 4

wherein sai 1
(structure O ~f ot
froma chiral LC col unfi
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di ast ereoneri
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34 A benzene sulfonate salt of a basic compound, wherein said basic

compound has the formula:

Farmula |



N Formula | and wherein said acid salt is selected fromthe group coﬁ‘s‘\‘éh’%‘
of acetate, benzenesulfonate, benzoate, bicarbonate, brom de, cal cium

edet ate, canphorsul fonate, carbonat€}9<hloride/di hydrochloride, citrate,

N, N di (dehydroabi etyl)et hyl enedi am ne, edetate, 1, 2-ethanedi sul fonate,

et hanesul fonate, fumarate, glucoheptonate, gluconate, glutamte, p-

gl ycol 1 3 I - rom de,

hydr oc”kﬁ%ﬁﬁéwi&%h%ﬁi%ﬁ%%% ?ﬁ@%@?%ﬁ?&%%ggéf%(V)@Fejé,’a?(?odi de, lactate,
| act olmiaateompising eshdif onat e, mal ate, mal eate, nandel ate,

met hanesul f gnat e met hyl brom de, nmethylnitrate, nethylsulfate, nucate,
nafate, nafd8yiha krotamarafsaid palkisea Sighesinelanpacses; tharobgrratamieshosphat e,
pol ygal act ur o ate, salicyclate, sodiumsuccinate, stearate, subacetate,
succinate, suffate, tosylate, tannate, tartarate/bitartarate,

8- chl or ot heppimel 9.3 Il MORN A8 [ pﬁg‘ﬂ ] al i cycl at e,
anhydr onet ﬁ)ﬁ/al Qﬁr?eéc:r?t?g%é,dfgﬁg:%lfﬁiegﬂggsr%grrg?g?p%i seglil at ejne %ﬁoﬁr om de,
canphorat e, ddgluconate, di hydrobrom de, disuccinate, glycerophosphate,

hem sul fate,. hydyqQf | uori de,. hydrai odi.de, . pethyl enebi s(salicyclate),

napht hal andii 8 T Srratahe oRair & 0 stk aiighep oA atbent than (kG 3.4-

phenyi et hyl bay it uF akf’orpi crate, propionate, thiocyanate, undecanoate,

acet yl am noacet at e, acetyl - L-asparagi nate, N-acetylcystinate, adanantoate,
adi poat e, Nwvathiey3,dubfeanet psir ofsaibirsadiuin romighed mrvlati martémirtabe the 1,2-

arabol actansul fate, argininate, aspartate, betaine, carnitine,

4- chl or o- m t INABSBRFonat e, decanoate, diacetyl sulfate,

di ben L 21140 ' ] Re.o_EH [ has g

di oct ;ﬁyﬁﬁﬁﬂéﬁgﬁfﬁ?‘é Foggﬂn%gt%etm t%c‘?gge%fg@%&?%%@%%aﬁg%t g %@gge phosphat e,
L- gl ¢stendtoet ) ahy draxgmeptéthatdre, D) alutey In thiel drabet, ySang 4 from a

2- napht henesul f onat e, _ . . ,
chiral HPLC column, and are shown by their following diastereomeric structures

due to restricted rotation of bonds marked a and b in Formula |




oct anonate, tannate and theobrom ne acetate, further wherein said acte M4y 2p0e
26 MAY 2006 -33 exists as a mxture of rotaners or rotaner pairs with said

m xture conprising either (i) the 1l-4dotaner of said salt in a higher nolar
percent than the 2-rotaner, or (ii) the 2-rotaner of said salt in a higher
nol ar percent than the 1 -isoner, or (iii) the 1,2-rotanmer pair of said
salt in a higher nolar percent than the 3,4- rotanmer pair, or (iv) the
3,4-rotaner pair of said saHt in a higher nolar percent tn the 1, 2-

rotamer pair, further said 1-rotamer (structuse” 2-r ot aner
(structure B), 3-rotaner ucture C) and 4-rotaner ture D) elute in
the order 1, 2, 3 and 4 fr chiral HPLC.co —Man Nghown by their
fol |l ow ng di ast e tures due to\?zgggigied rovati 8n of bonds
mar ked a and B\rgfgg?ﬁul Y 26 MAY 2006 -34 32 A funaratgq salt of a basic
conpound where| n said b&si ¢ conpowme has th&formula: Fornula | 26 MAY
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35 A (L)-camphorate sait of a basic compound, wherein said basic

compound has the formula:



or (ii) the 2-rotamer of said salt in a higher nolar percent than t hes MAY 2006

l-isomer, or (iii) the 1,2-rotaner palr of said salt in a higher nolar
percent than the 3,4- rotanmer pair, ofl {iv) the 3,4-rotamer pair of said
salt in a higher nolar percent than the 1,2- rotamer pair, further wherein
said 1l-rotanmer (structure A), 2-rotaner (structure B), 3-rotamer (structure
C) and 4-rotaner (structur ) elute in the order 1, 2, 3 and 4 froma
chiral HPLC colum, and are g$hown by their follow ng diastereoneric
structures due to restricted.rotation of bonds marked a and b in Fornula I:
26 MAY 2006 -36 33 A (D)- carrphrate salt of a basic conmpound, wherein said
basic conpound has the f . Formul a | 36 MAY 2006 -37- wherein said
salt exists as a mxture Ers| arHrotamerjpairs with said mxture
conprising either (i)
than the 2-rotaner, or (ii) the 2-rotaner \of fsaijd salt in a higher nolar
percent than the 1-isoner, or N

Formula !
wherein said salt exists as a mixture of rotamers or rotamer pairs with said
mixture comprising either
(i) the 1-rotamer of said salt in a higher molar percent than the 2-
rotamer, or ,
(i) the 2-rotamer of said salt in a higher molar percent than the 1-
isomer, or
(iii) the 1,2-rotamer pair of said salt in a higher molar percent than the
3,4-rotamer pair, or
(iv)the 3,4-rotamer pair of said salt in a higher molar percent than the
1,2-rotamer pair,
further wherein said 1-rotamer (structure A), 2-rotamer (structure B), 3-rotamer
(structure C) and 4-rotamer (structure D) elute in the order 1, 2, 3 and 4 from a
chiral HPLC column, and are shown by their following diastereomeric structures

due to restricted rotation of bonds marked a and b in Formula |:



(iii) the 1,2-rotanmer pair of said salt in a higher nolar percent th#MAK2006
3,4- rotaner pair, or (iv) the 3,4-rotaner pair of said salt in a higher

nol ar percent than the 1,2- rotamer p&i+, further wherein said 1-rotaner
(structure A), 2-rotanmer (structure B), 3-rotamer (structure C) and
4-rotaner (Structure D) elute in the order 1, 2, 3 and 4 froma chiral HPLC
colum, and are shown by th& r follow ng diastereoneric structures due to

6 MAY 2006 -38 34
asi ¢ conpound
salt exists as a

restricted rotation of bondg marked a and b in Fornul a4, :
A benzene sul fonate salt basi ¢ conpound, wher ei o saj
has the formula: 0, N For 26 MAY 2006 -39 wher ej
m xture of rotaners or rot pairs with sa|d Xt ur e ising either (
t he 1-rotaner.of g a higher nolar pPeércent than he®2-rotamer, or
i) the 2-rotamef o ai dhsallt in a higher | ar percent than the 1-isoner,

or (iii) the 1N2-rotarre19 pair of ¥¥fd salt _iN~a higher nolar percent than
the 3,4- rot r~pair, or relatrve fast
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36 A dibenzoyl-(D)-tartarate salt of a basic compound, wherein said
basic compound has the formula:

O.ﬂN
|
CH Q
3
N
Br /N ‘
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Formula |



(iv) the 3,4-rotamer pair of said salt in a higher nolar percent tha%'”%’l gzooa

1,2- rotaner pair, further wherein said 1 -rotanmer (structure A), 2-rotaner
(structure B), 3-rotaner (structure'@)'and 4-rotaner (structure D) elute in
the order 1, 2, 3 and 4 froma chiral HPLC colum, and are shown by their
follow ng diastereoneric structures due to restricted rotation of bonds

mar ke i [ o Y, -4 ) ate salt of a
basi cq‘é@e&%@ﬁ@d Sgté‘“’?‘{eﬁhgﬁ il rogagﬂ%%su%%oﬁ%@é[ éé')’? ol %‘l“g& 26 MAY 2006

-41  bnikturewbeprisiieeigher sai d salt exists as a mxture of rotanmers or
rotamer pairs wth said mxture conprising either (i) the 1 -rotaner of
said salt i(h ®enl-gptamarsf saichealtisnd highen nelar peroest thasy the-rqtamert he
2-rotamer of Slal d salt in a higher nolar percent than the 1- isonmer, or
(iii1) the 1,2%rotaner pair of said salt in a higher nolar percent than the

ol a1 por oant T Era SR Of shResdl frd MRER Rl e et Rl P8 L. o e
(structure A)Qr 2-rotanmer (structure B), 3-rotaner
(iii} the 1,2-rotamer pair of said salt in a higher molar percent than the 3,4-
rotamer pair, or
(iv)the 3,4-rotamer pair of said salt in a higher molar percent than the 1,2-
rotamer pair,
further wherein said 1-rotamer (structure A), 2-rotamer (structure B), 3-rotamer
(structure C) and 4-rotamer (structure D) elute in the order 1, 2, 3 and 4 from a
chiral HPLC column, and are shown by their following diastereomeric structures

due to restricted rotation of bonds marked a and b in Formula I:




(structure C) and 4-rotamer (structure D) elute in the order 1, 2, 326 M4Y 4006
froma chiral HPLC colum, and are shown by their follow ng diastereoneric
struct-ures due to restricted rotati-gd-of bonds nmarked a and b in Fornula I:
26 MAY 2006 -42 36 A dibenzoyl-(D)-tartarate salt of a basic conpound,
wherein said basic conpound has the formula: Formula | 26 MAY 2006 -43
wherein said salt exists asoa m xture of rotaners or rotaner pairs with said
m xture conprising either (|) the 1 -rotamer of said satAn a higher nolar
percent than the 2-rota or (ii) the 2-rotamer ofgs alt in a higher
nol ar percent than the 1 - r, or (iii) the 1,2-r pair of said
salt in a higher nolar i

per than the 3,4~ r pal we (iv) the
3, 4-r ot aner ir } in a higher nol percent tWan Phe 1, 2-
rotamer pair, refn said 1-rotaner (structure A)|, 2-rotaner
(structure B), N-rotarrero( tructu¥®e C) and 4%

tamer (structure D) elute in
and 4 froma chRe&@lasHPL m, and are shown by their
oneric structures due to

rict esgm&grtégti on of bonds
Fogrrul al]: 26 MAY 2006
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37 A dibenzoyl-(L)-tartarate salt of a basic compound, wherein said basic

compound has the formula:

Farmuta !



-44 37 A dibenzoyl-(L)-tartarate salt of a basic conpound, wherein & MAY 2006
basi ¢ conmpound has the formula: o, N Formula I 26 MAY 2006 -45 wherein said

salt exists as a mxture of rotaners-®t-rotamer pairs with said nixture
conprising either (i) the 1 -rotamer of said salt in a higher nolar percent
than the 2-rottaner, or (ii) the 2-rotaner of said salt in a higher nolar

per Ce%héﬂéﬂﬂsérﬁ%ﬁféﬁé’tﬁ%’s’a Hﬂf(térré lof }ot?ﬁ%rslo? rcﬁtgfnaeqﬁa rQS?&rfr} g%dsai dsalt ina

hi gher nolar percent t anmer pair 3, 4-r ot aner
pai r ohixdaieccasapising either gher nol ar percent than the 1,2- rotaner pair,
further V\:hEI’EI aid 1-rotaner istructure A, 2- rotarrer (structure B),

3-rot aner r?%itrmaén@)c’fa‘iﬂ:ldéaté@érﬁ@hqfsmﬂ to@reerbihan the2iratanmer, or der 1,
2, 3 and 4 fr a chiral HPLC colum, and are shown by their follow ng

di astereomeri ¢ structures due to restricted rotation of bonds marked a and

b in_For mul f) trie BRothme & @8l (7 HglAsh6IaF PR thar i Flidorigl d basi ©

conpound has the fornmula: 26
or

(iii} the 1,2-rotamer pair of said salt in a higher molar percent than the 3,4-
rotamer pair, or
(iv)the 3,4-rotamer pair of said salt in a higher molar percent than the 1,2-
rotamer pair,
further wherein said 1-rotamer (structure A), 2-rotamer (structure B), 3-rotamer
(structure C) and 4-rotamer (structure D) elute in the order 1, 2, 3 and 4 from a
chiral HPLC column, and are shown by their following diastereomeric structures
due to restricted rotation of bonds marked a and b in Formula I:
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2R A malate salt of a basic compound, wherein said basic compound has
the formula:




0, -46 N Fornula | wherein said salt exists as a mixture of rotaners’® AY 2006

rotamer pairs with said mxture conprising either (i) the 1 -rotaner of
said salt in a higher nolar percent t4%an the 2-rotaner, or (ii) the
2-rotaner of said salt in a higher nolar percent than the 1-isonger, or
(iii) the 1,2-rotaner pair of said salt in a higher nolar percent than the
3,4- rotaner pair, or (iv) the 3,4-rotaner pair of said salt in a higher
nol ar percent than the 1,2- rotamer pair, further wherein said 1-rotaner
(structure A), 2-rotanmer (stoycture B), 3-rotamer (structure C) and
4-rotaner (structure D) elute ,“n the order 1, 2, 3 and 4 froma chiral HPLC
columm, and are shown by the] QW ng di astereoneric structures due to
restricted rotation of bo edja@nd b in éorrmla | 26 MAY 2006 -47 a
39 A p-tol uenesulfonatﬁr : hasi €0 u/ld wherein said basic
conpound has the formula:

Formula !
wherein said salt exists as a mixture of rotamers or rotamer pairs with said
mixture comprising either
(i) the 1-rotamer of said salt in a higher molar percent than the 2-rotamer,
or ,
(i) the 2-rotamer of said salt in a higher molar percent than the 1-isomer,
or
(iit) the 1,2-rotamer pair of said salt in a higher molar percent than the 3,4-
rotamer pair, or
(iv)the 3,4-rotamer pair of said salt in a higher molar percent than the 1,2-
rotamer pair,
further wherein said 1-rotamer (structure A), 2-rotamer (structure B), 3-rotamer
(structure C) and 4-rotamer (structure D) elute in the order 1, 2, 3 and 4 from a
chiral HPLC column, and are shown by their following diastereomeric structures

due to restricted rotation of bonds marked a and b in Formuia [:




Formula | wherein said salt exists as a m xture of rotanmers or rot arr?aﬁrMﬁ?;{i“"?%6
wth said mxture conprising either (i) the 1 -rotaner of said salt in a

hi gher nol ar percent than the 2-rot 5 or (ii) the 2-rotaner of said salt
in a higher nolar percent than the 1-isomer, or (iii) the 1,2-rotamer pair

of said salt in a higher rmlar percent than the 3,4- rotamer pair, or 26 MAY
2006 -48 (iv) the 3,4-rotanef pair of said saltain a higher nolar percent

than the 1, 2- rotaner palr rt her wherein %4 l-rotamer (structure A),
2-rotanmer (structure B), 3 Otarrer (st\rfjmﬁ »,and 4-rotanmer (structure
D) elute in the ord and 4 froma chifal HPLC colum, and are

di steﬁeﬂer'
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39 A p-toluenesulfonate salt of a basic compound, wherein said basic

compound has the formula:

Formula |

wherein said salt exists as a mixture of rotamers or rotamer pairs with said

mixture comprising either
(i) the 1-rotamer of said salt in a higher molar percent than the 2-rotamer,

or

(ii) the 2-rotamer of said salt in a higher molar percent than the 1-isomer,

or

(iii) the 1,2-rotamer pair of said salt in a higher molar percent than the 3,4-

rotamer pair, or




_48 -

(iv)the 3,4-rotamer pair of said salt in a higher molar percent than the 1,2-
rotamer pair,
further wherein said 1-rotamer (structure A), 2-rotamer (structure B), 3-
rotamer (structure C) and 4-rotamer (structure D) elute in the order 1, 2, 3
and 4 from a chiral HPLC column, and are shown by their following

diastereomeric structures due to restricted rotation of bonds markedaand b

in Formula I:
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