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A process for the preparation of (3aR 4S, 6R, 6aS)
-6-am no-2, 2 - dinethyltetrahydro-3aH cycl openta [d]

WO 20386t xol - 4- ol di benzoyl -L-tartrate and tBCT/SE2008/051305
products of said process Field of the invention The
present invention is directed to a process for the
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etrahedron, 1997, 53, 3347 describes the synthesis of

Fel . Jung, M et al. Helv. Chim Acta, 1983,

66, 1915 and Ranganathan, S. and CGeorge, K S

Thef‘ ﬁttesgg grg{%g{go% %sgd?gecteg %cg' il P?o%é%ég#\ﬁ% p?eﬁ)%{%g / é@l&%%‘?éo%ne?{cally

purBhiiseaa@yl,L-Brtrdic sﬂndf Mdrhgrund M fekmular@ily ahedr on Lett.
2000, 41, 9537 and in Rajappan, V. P. et al. Synth.

HOG%ZE79NH2001, 31, 2849 the syntheses of either the
fr am ne or the hydrochloride salt of conpound (I111)

~e q§scr|bed Description of the invention The present
ntion is directed to a process for preparing a
tereogf)lcally pure di benzoyl-L-tartrate salt of a
conpound formula (I11) HO N -NH

to products of said process and the use thereof.
Background

Ranganathan, S. and George, K. S. Tetrahedron, 1997, 53, 3347 describes the synthesis of

compound (I).

Xy
e

Jung, M. et al. Helv. Chim. Acta, 1983, 66, 1915 and Ranganathan, S. and George, K. S.
Tetrahedron, 1997, 53, 3347 disclose the synthesis of the racemic compound (II).

(In

In W099/05142, Shireman, B. T. and Miller, M. J. Tetrahedron Lett., 2000, 41, 9537 and
in Rajappan, V. P. et al. Synth. Commun. 2001, 31, 2849 the syntheses of either the free

amine or the hydrochloride salt of compound (III) are described.



conprising the steps of (a) mxing a conpound of

formula (I1) HO NH with enantionerically pure
waleiwenenyd - L-tartaric acid or its nonohydrate POI/SER0NS/@51305

di astereoi soneric salt and (b) crystallising said

salt. The process according 40 the present invention

is particularly useful for |arge-scale production of a

di astereonerically pure di benzoyl-L-tartrate salt of a

HcSOIROUN: of formula (111). The process for preparation
i gtereonerically pure dibenzoyl-L-tartrate salt
of =& compound of fornula (Il11) may start froma
conpeund of forrmula (11), which nay be prepared as
k in the art. The conpound of fornula (Il) is then
resol ved fionmake the desired (Sal

, 41 ?, 65, 6ai ?)-enantioner by crystallisation of a
di astereonerically pure salt using enantionerically

DB RoflPRRZAV kst artaric acid or its nonohydrate to
——gré%—gﬂecvrrespvndlng di astereonerically pure
di benzoyl -L-tartrate salt of the conpound of fornula
(I11). Alternatjvely, the process for preparatiqon of a
Theypressii fBGERERT 11169%%&9 & PERCBYSHbRIeP IR dingergomgricalkyrpuse
. 1 r qrul RYm froma conpound of
dm?orﬁgggg??%e&@ﬁﬁgﬁ%ﬁgﬁh%%oprepg%ggtgs known in the
HOR apound (1) is converted to conpound (I1) as
k n in the art. Subsequently, the conpound of
fg?n%}a (I'l') is resolved to make the desired

>

comprising the steps of

(111

(a) mixing a compound of formula (II)

HOﬁNH2

.
(In
with enantiomerically pure dibenzoyl-L-tartaric acid or its monohydrate to form a

diastereoisomeric salt and

(b) crystallising said salt.

The process according to the present invention is particularly useful for large-scale
production of a diastereomerically pure dibenzoyl-L-tartrate salt of a compound of formula

(111).

The process for preparation of a diastereomerically pure dibenzoyl-L-tartrate salt of a
compound of formula (IIT) may start from a compound of formula (IT), which may be
prepared as known in the art. The compound of formula (II) is then resolved to make the
desired (3aS,4R,65,6aR)-enantiomer by crystallisation of a diastereomerically pure salt

using enantiomerically pure dibenzoyl-L-tartaric acid or its monohydrate to give the
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(3a5',4i?,65 ,6ai?)-enantioner by crystallisation of a

di astereonerically pure di benzoyl-Ltartrate salt using
wep@aveweri cal ly pure di benzoyl -L-tartaric acPdI/BE2008/651305

nonohydrate to give the correspondi ng

di astereonerically pure salty of the conpound of

formula (I11). The followi ng schene illustrates the

process for preparation of a diastereonerically pure

o | . v Cari :

corksAThAASRA LSRRl B S B0 o

formatp@ind (11) conmpound (I11) dibenzoyl-L-tartrate
(racem c) One enbodi nent of the present invention is a
process for preparation of a dibenzoyl-Ltartrate of

AltéiiRiveIg RO pides® forfyddpakttidn (of b ldiastefedntirichBy peRIAENIBAILL frtrate

the present invention is the 1:1-salt between

saligefiesprenpung of Bqlrmalﬂi (& pepy staridrann e cednpowiref fermyls (awvhich may
be bbb SRR ER he SR SRS RSERred o sopapd gl aggonn in

theape Stiedeqanlilly, BE dompohndofdbrmula (I1) is resolved to make the desired
2R,33%Gé,3-bis(benzoyloxy)-s-carboxypropanoate, .
(GapF&rom Ry rnantoies by eyl bsation php dRyicteomeanyliy purs dieagryl-L-

tartk%%@eg{R ?{1@ ér{aglﬁls)f%tg&éaglg yﬁl(r)é):(’{ill)bgrlljzggll Iﬁ at%lréarbcr acid or its monohydrate to
give BaR;otSsiRd6aS)iaderaomeeally Dure salt of the compound of formula (I1I).
di met hyl t et r ahydr o- 3aH-cycl openta[d] [, 3] di oxol -4-0
di benzoyl -L-tartrate. The enantionerically pure acid

Thé WlfoaRhEscdheme VSR thafds tEprb&IO K HrQArdoBR flalliastercomerically pure
di benzoyl -Ltartaric acid al so nanmed

1:1¢@itbesicen-dihedzbyd(-betario ptidrepdl 18- comnivony pf tyyamb @llaci d
or (2R 3R)- 2, 3-bis(benzoyl oxy)succinic acid.Solvents 5 g

useful dor the resolution, step giving a 0O
| ast efleongricyl Iy pure §5%Hif7’§ﬁ€onpoﬁﬁhxii7‘NHz :g
8 cenlauiyC g ay Sl
o - 0. O Resolution 6 6

step )( i
compound (1) Ph™ ~O ©

(racemic) compound (II)
(racemic)

One embodiment of the present invention is a process for preparation of a dibenzoyl-L-
tartrate of the compound of formula (II). A further embodiment of the present invention is
the 1:1-salt between dibenzoyl-L-tartaric acid and the compound of formula (IIT). Said salt
can also be named (3aR,4S,6R,6aS)-6-amino-2,2-dimethyltetrahydro-3aH-
cyclopenta[d][1,3]dioxol-4-0l (2R,3R)-2,3-bis(benzoyloxy)-3-carboxypropanoate,
(3aR,4S,6R,6aS)-6-amino-2,2-dimethyltetrahydro-3aH-cyclopenta[d][1,3]dioxol-4-ol
(2R,3R)-2,3-bis(benzoyloxy)succinate or (3aR,4S,6R,6aS)-6-amino-2,2-
dimethyltetrahydro-3aH-cyclopenta[d][1,3]dioxol-4-0l dibenzoyl-L-tartrate.

The enantiomerically pure acid suitable for use in the resolution step is dibenzoyl-L-
tartaric acid also named (2R,3R)-2,3-bis(benzoyloxy)-3-carboxypropanoic acid or (2R,3R)-

2,3-bis(benzoyloxy)succinic acid.

compound (lll) dibenzoyl-L-tartrate
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of formula (111) may be selected fromaliphatic
al cohol s (such as nethanol, ethanol, npropanol,

WO 2popaedl , n-butanol, i-butanol and t-but anoP¢T/SE2008/051305
nitriles (such as acetonitrile); polar ethers such as
tetrahydrof uran, 2-nmethyltetg ahydrofuran,

di et hyl enegl ycol nonoethers |ike cell osol ve

(et hoxyet hanol ), met hoxyet hanol, i sopropoxyethanol ;
Sol@EﬁtQ ﬁ?&fﬁlcfoF %s%h‘tﬁ)%cs%p% qydlas?e‘f&gtﬁ‘ér allg F}{.uye ] ﬁ%? BI%pound
or 1sopropyl acetate aprotic so Fsuc as

of Ifokmtﬁat(ﬁjd mw b@kdlﬁi‘[ﬂbﬁﬂ@n aﬁM,laZM eﬂhdhietsl'(ylllcﬂh@sﬁlwmaileh fethanol, n-

V, L/ dlneth nm de) ; her f. Also
Propir GRBP A ‘fa lnlﬂirarts%a & g]%taﬂéi& P s postaniilo);
pol§1°étH$1’s @ﬁbhcé%qpt?d ﬂﬁuﬁﬁﬁt Ehe eﬁ‘ﬁ?d‘?&ﬁraﬂf dkﬁl@/lene %lycol

above-11sted organi c sol vent's one enbodi men

monbethgs ke ntlldsplve fitthonyethahel) soéthextethianok uwpr((p@)(yethanol aliphatic
selected fromaliphatic alcohols:; nitriles;

s GRIEhes ehkOteRe, BB el POBPRbul et Pl otigtvents

(subh ¢ Nﬁﬁ@th&lb%@l@cﬁnoﬂeﬂN@Vfdﬁﬁéthﬁﬁc&ﬂﬁﬂg'0FWW d@hethieformamide); and
present invention, the solvent in step (a) is a

mixtises troscad? Alsat e resabitign s@purmvdtq p,erﬁml@% Bl WHler Qinérsolign
rile urt her

coné%rgs?%ga\r)vat%% an 4; So'n\é%r%‘ih 11s ed or%amc orl]ven[s

resent |nv e solvent in
step (a) is a n1xture of water and nethanol et hano
propanol, i-propanol, n-butanol, i-butano

In g9 q%nm@t@éfm%pheﬁ%m)on W@tSﬁbﬁyfemﬁmdﬁ) i selected from
ahﬁaﬁﬁg LRBRAY; nﬁﬂ%" LehefsChlS ﬁﬁﬁ@'%&éﬂé{ aroafpr&fcesto%&ﬂsf wﬁer ahd

er e ment’ o rnvention,
migotey éredfn step (a) is a mxture of wat er and et hanol .
The resolution step giving a diastereonerically pure
salt of a conmpound of formula (I1I1l) is

In a further embodiment of the present invention, the solvent in step (a) is a mixture of

water and an aliphatic alcohol or water and a polar ether solvent or a nitrile.

In a further embodiment of the present invention, the solvent in step (a) is a mixture of
water and methanol, ethanol, n-propanol, i-propanol, n-butanol, i-butanol, cellosolve

(ethoxyethanol), methoxyethanol, isopropoxyethanol, tetrahydrofuran or acetonitrile.

In a further embodiment of the present invention, the solvent in step (a) is a mixture of

water and ethanol.

The resolution step giving a diastereomerically pure salt of a compound of formula (III) is
initially performed at temperatures from 0°C to the boiling point of the solvent to fully
dissolve the components or the formed diastereoisomeric salts. When the components have
been dissolved, the temperature of the solution is adjusted to a temperature of from -50°C
to +50°C, to obtain a crystalline salt of the compound (III). The salt can thereafter be
recrystallized from a solvent similar or different to the one used above to improve the

optical and chemical purity.
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initially perforned at tenperatures fromO00OC to the
boi ling point of the solvent to fully dissolve the
w@owposewt s or the formed di astereoi sonmeric saPCESEMPRIOS1305
t he components have been di ssol ved, the tenperature of
the solution is adjusted to qa tenperature of from
-500C to +500C, to obtain a crystalline salt of the
compound (I11). The salt can thereafter
A f{lﬁﬁéryéﬁtﬁ)l ﬁléﬁ%gﬁ{egﬂ%s%ntsﬁ%{rﬁ[&l ? Lh@ds@%f ke d%e % GLn{arltrQ[ of the
e one use rove cal chem car
corfipindyof Foritiil4 (TEN) 1rﬁﬂitlﬁdpll‘é§ﬁlfat1@1ﬁ of hles‘-[pwsamﬁ (IWWD 6B]}-3-(7-
is the use of the dibenzoyl-L-tartrate of the conpound

{[208. %lﬂrqremhmllcyclparqpﬁl]@Iﬁ@%ﬁe@é@m&lﬁh&i 3&1(2 ¥ tna{wla[4 5-
[
d]p?%n%g 3@/1254% f%% enyﬂ;') %&P}%ﬁl}%nﬁy am no} 5-(propylth

|o) 3 -1,2,3- trlazolo[4 5-

yr| m d| n-3-y 5- (2- hydr oxyet hoxy) cycl opent ane-
1 F‘&wstereﬂwrkc YUty .S%Jétylé @éﬁﬂ%%&aﬁ &)eame@ ag gngntiqgrically

pulg %51!16}{9& o 1 fAtht pRELNGSEnf0n SRR e‘ﬂ%fdn%qgclaﬁy gﬁl[g:%.mon

catiton (amne Il 1 n the present Invention
(dilesmanylHotataric akidympnmeioadilon tifajproseny owkation)ar t ari ¢ aci d
nmonoanion II1 in the present invention). EXAVPLES

Exanple 1. Preparation of (3aS, 4 ,6S, 6a

) - 6- hydr oxy- 2, 2- di et hyl t et rahydr o- 3aHcycl o- penta |

1[1 ,3]dioxol-4-amnium (2 ,3 )-2, 3-bis(benzoyl oxy) - 3-
EXAMBoREY pr opanoat e (conpound (111)

di benzoyl -L-tartrate). Procedure via isolation of

compound (I11): Conpound (1) (415 g, 1.36 nole) was

Exﬁin?ﬁeoi ~Pedparatibn&f (345 4 REBS BaRPo-IBydto kY12, 2 Eisidthy1R@rahydro-3aH-
ution was transferred to a reactor together with a
cycde-pental Gi 1. pdiaxol-dmmgingym (2R 3K)-2,3-bis(benzoyloxy)-3-

carboxypropanoate (compound (III) dibenzoyl-L-tartrate).

Procedure via isolation of compound (III):

Compound (I) (415 g, 1.36 mole) was dissolved in 1.8 L. of methanol and the resulting
solution was transferred to a reactor together with a slurry of Pd/C (25 g of paste
containing 62% water w/w) in water (50 mL). The temperature was set to 50°C and the
reactor was flushed with nitrogen. A hydrogen pressure was applied (3 bar). The reaction
was monitored by HPLC. After 3 h the reaction was complete. The methanol suspension
was filtered and concentrated under reduced pressure to give 230 g (98% yield) of
compound (II) as a beige-white solid that was used directly in the following step. The GC-

purity for this material was >97% and the assay by titration was 95% w/w.

Compound (IT) (227 g, 1.31 mole) was dissolved in 1641 g of ethanol/water-mixture
(70/30 by volume) at 26°C. Dibenzoyl-L-tartaric acid monohydrate (493 g, 1.31 mole) was
added allowing the inner temperature to reach 32°C during addition. The crystallization
was left for 18 hours at room temperature. The obtained crystals were filtered off and
washed with 2 x 300 mL ethanol/water-mixture (70/30 by volume). After drying at 44°C
under vacuum for about 5 h, 272 g (39% yield or 78% of the theoretical yield) of
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contai ning 62% water ww in water (50 nL). The
tenperature was set to 500C and the reactor was

wo baeghet4ai t h ni t rogen. A hydrogen pressure WaBCHPEA0D&EE51305
(3 bar). The reaction was nonitored by HPLC. After 3 h
the reaction was conplete. The nmethanol suspension was
filtered and concentrated under reduced pressure to
give 230 g (98%yield) of conpound (I'1) as a

corﬁ}gé ﬁ’p’ difs n%8£/1'-$ t&rh’%pur : tb%&l?or tvﬂﬁ&té Stt%pné {b%d The optical

pur?t@?(%s@l@% dieh@hamayné:ty: dxlcésrs)iﬁs duterwase dt5 /gas/chrontoegrapindon the

(1) (227 g, 1.31 nole) was dissolved in 1641 g of
freg@H4ol / wat er - mi xt ur e (70/ 30 by volunme) at 26C.

Di benzoyl -Z-tartaric acid nonohydrate (493 g, 1.31

nol e) was added allowi ng the inner tenperature to
Examplth Frepanation@f L84 R,68,6aRh6-Inrdy et yal )2 diatetloyl tetehydro-3aH-

ho at. [ 00 re. The abt ai ned
v peptal 1 (e Bpii g R SR SR bR D D% " 500 L
Af t d
cardoR B Al @ cTBSHIET Ao b ity e yr el 4 o

78% of the theoretical yield) ofconpound (ren)

enzo ar pebtained as white crystalline
Proce%)urﬁc’iwa}l/lﬁ()llﬂl |ft:cz§)fanpg)hl}rll\$ﬁ ‘was 99% de (di astereoneric

cOﬁlps@l&BOH)a(s 2dgt92r97mpme@ bg} 0gasold) mﬁats?@rvg@hlya mmﬁﬂae)f
reparatlono a ,
eth)lncé/w%rr(akégz7(2%@1/%%199&1%%%%&28 ct %:fqyl-Lﬁémrép geid (6.23
g, ﬂ(:ia% S 1 r\g%girﬁigg C gfrég?o%oﬁu IO?T hl?all?y RIRGPENGEN QXY iormed but
crydﬂahemtzmydtarl;edt et abxtuae)lO niknaee diheecsulting shatatvaoleftadbr 2 h before

nd (.I1) 0 I
the £y %?ﬁ%{eéyolmg go l&fg%}nqg@% lv%gsé Qé gp gt%@\aol/water m%cture (70% v/v
ethanol in water, 2 x 5 mL). The crystals were dried at 40°C under vacuum resulting in
3.31g (37% yield) of pure compound (IIT) dibenzoyl-L-tartrate. The optical purity was

97.6% de as determined by gas chromatography on the free amine.

Example 3. Preparation of (3a5,4R,6S,6aR)-6-hydroxy-2,2-dimethyltetrahydro-3aH-
cyclo-pental|d][1,3]dioxol-4-aminium (2R,3R)-2,3-bis(benzoyloxy)-3-
carboxypropanoate (compound (III) dibenzoyl-L-tartrate).

Procedure via isolation of coumpound (II):

Compound (IT) (3.22g, 92% purity, 17.1 mmole) was dissolved in a mixture of
ethanol/water (21.6 g, 70% v/v ethanol in water) at 22 °C. Dibenzoyl-L-tartaric acid (6.50
g, 18.1 mmole) was added to the clear solution. The resulting slurry was heated to 70 °C to
dissolve the precipitate. The solution was then allowed to cool down to room temperature
during 3 h before isolation of the obtained crystals by filtration. The crystals were washed
with an ethanol/water mixture (70% v/v ethanol in water, 3 x 5 mL). The crystals were
dried at 40 °C under vacuum resulting in 3.19 g (35% yield) of pure compound (III)
dibenzoyl-L-tartrate. The optical purity was 98.4% de as determined by gas

chromatography on the free amine.
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et hanol /water (21.6 g, 70%v/v ethanol in water) at
22C. Di benzoyl-Z-tartaric acid (6.23 g, 17.4 mmol e)
woemasted to the clear solution. Initially, aPCI/gER008/051305

solution was fornmed but crystallisation started after
about 10 minutes. The resulting slurry was left for 2
h before the crystals were isolated by filtration and
washed with an ethanol/water mxture (70% v/v et hanol
in water, 2 x 5 nL). The crystals were dried at 400C
under vacuumresulting in 3.3 Ig (37%yield) of pure

Exampieodi Ra-epadakion aif b&t&@,bSJﬂaRMtH}@lrexy-fnedlﬁmhydaaltrahydr0-3aH-
purity was 97.6% de as deter b

eylpon AT Al ol By deR AR e btheErdosy)-3-

cal%%ﬁﬂﬂrogﬁhgﬂe géonglg Gund (111§ dll%l%{/l -L-tartrate).

r oxy | met hyl't et r ahydr o- 3aHcycl o- penta[ </]
[I 3]d| oxol -4-am nium (2 ,3 )-2, 3- bi s(benzoyl oxy) - 3-

t d (111
Pro&?{}g rO%%g‘? gtraefir%g Co@ﬂfﬁbeéur e) via isolation of
Coﬁ@HﬁE&?@P@OO L) 64 pdit 25 é%o@?@m&%@(ﬁt@%éréﬁddehﬂo% 5L

ssolved in a mixture of ethanol/water
JaCJ(@qd SG@ r eam%aw AmbEnhigAwEr auurremHteerleyct@at WQSZ)L@EBd with nitrogen (3

barg| dg nzt?l § ({fzetﬁ e?nd' wat l%(é\g 7?% Ogdryes UIIIIPG) WasI %)deé{\@ﬁc'd the reactor

he Ccl ear urr

wabipaeed again Wﬂth(}ﬁ}régén(ﬂ?) %810 |uﬁﬂeﬂdgﬁat}ilﬁﬁ Hyﬂtdg@h %as (@'\I@r) was apphed
sol ution was then allowed to cool down to

and @firekal lOMECBTE Hgs Mcrraprst 9rid ¢ soften 3 bat ¥ Cqestarting material
oo BBUPUOE-FER S LU oI EUBEohaigy o
olidn:avmysﬂa twas Svaxhcal with) ethdiud/ veatgrahalge (@0g, Hi/B@dy abludlr) @l the
Waéiﬁ 5 G e epb aﬁlélsté\h@lgty'? Rt ot fatbton b eerltsfg%/k-gé%rwceacid (588
o, PEIhSLY) WaS1d8&1 6% dekast felsscHeneathe¥oB@Slution of compound (IT)
was added at 24°C and with slow stirring. The resulting mixture was left for about 16h at
22°C and the obtained crystals were then filtered off. The filter cake was washed twice
with ethanol/water-mixture (2 x 375mL, 70/30 by volume). The crystals were then dried
until constant weight at 50°C in a vacuum oven. This gave 324g (37% yield, 74% of the
theoretical maximum) of compound (III) dibenzoyl-L-tartrate as a white solid. The optical
purity was 99.6% de as determined by gas chromatography on the free amine.
Melting point 150-151°C (uncorrected); "H NMR (400 MHz, MeOH-d,) & 7.51 (app d, J= 8 Hz, 1
H), 7.50 (app d, J=8 Hz, 1 H), 7.24 (app t, J = 8 Hz, 2H), 4.50 (app dd, J;= 6 Hz, J/,= 8§ Hz, 1 H),
3.02 (app dd, J,= 8 Hz, J,= 16 Iz, 1 H), 2.86 (app dd, J,= 6 Iz, J,= 16 Hz, 1 ), 1.36 (s, 9 I);
BC NMR (100 MHz, MeOH-d,) 8 171.6, 167.4, 134.5, 131.1, 131.0, 129.6, 112.4, 86.8, 84.2, 76.7,
75.0, 58.1, 35.0, 26.4, 24.0. MS [M]" 173; [a]p (c 1.0 in methanol, 25°C) -76.6°.

Example S. Preparation of (3a5,4R,6S5,6aR)-6-hydroxy-2,2-dimethyltetrahydro-3aH-
cyclo-pental|d][1,3]dioxol-4-aminium (2R,3R)-2,3-bis(benzoyloxy)-3-
carboxypropanoate (compound (III) dibenzoyl-L-tartrate).

Procedure via non-isolated compound (II):



chr omat ogr aphy on the free am ne. Exanpl e 4.
Preparation of (3a ,4 ,6 ,6a

WO 2@9k0ge0xy - 2, 2- di net hyl t et r ahydr o- 3aHcycl o- PENSER0P8/051305
][! ,3]dioxol-4-amnium (2 ,3 )-2, 3-bi s(benzoyl oxy) - 3-
car boxypropanoat e (conpound {111)
di benzoyl -L-tartrate). Procedure via non-isolated
compound (I1): Conmpound (I) (500 g; 1.64 nole) and

P o
A Pl o S Bpo P QIR £ BT DA ATIEE) B Bnshok (104 ) was
tredatedwith s onad/ (o riggdindeit Hihydrd gagemogheba(8)bar Pat BOXT tisrel 8Af. The
rea Gl PR SHECO I JUAgH T WRTEBIOR L8 B! water
(1 Ofuﬁhg)ecj{ndae%atn@f dl@%&)!’ﬁf)&&&ﬁl-ﬂ@%‘wﬁrﬁ R hoNBS dRRPLd 186 ANb4 mol)

acket tenperature s increased to 500C. "After 2
wahadded5JDCnmstust wag stirgedrfat 2hiadP8Eoubdcth & R Cemtdestimad dor another

t reaction. m xture.was filter tor ve t :
2 T LRt P Sl Ea e abE BRI RS o) and drying
aff6dB@ BOh P NBII]TH YA érsb§l- L 3888ke a6Q/vAltcd61iM @3 wg) 3@n9idide

washi ng liquid was conbined with the rest of the

solution. Dibenzoyl-Z-tartaric acid (588 g, 1.64nvol.)

was added to a jacketed gl ass vessel. The above

sol ution of conpound (11) was added at 24C and with

slow stirring. The resulting m xture was |eft for

about 16h at 22C and the obtained crystals were then

filtered off. The filter cake was washed twice with

et hanol /water-m xture (2 x 375nL, 70/30 by vol une).

The crystals were then dried until constant wei ght at

500C in a vacuum oven. This gave 324g (37%yield, 74%

of the theoretical maxi mun) of conpound (I11)

di benzoyl -L-tartrate as a white solid. The optica

purity was 99. 6% de as determ ned by gas

chr omat ogr aphy on the free am ne.
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Mel ting point 150-151 OC (uncorrected); 1HNMR (400
WMHz, MeOHJ ) d 7.51 (app d, J=8 Hz, 1 H), 7.50 (app
W@l2009/0684Hz, 1 H), 7.24 (app t, J =8 Hz, 2H), BCBSE08§/¢51305
dd, J1=6 Hz, J2=8 Hz, 1 H), 3.02 (app dd, J1=S Hz, J2=
16 Hz, 1 H), 2.86 (app dd, Xl=6 Hz, J2=16 Hz, 1 H),
1.36 (s, 9 H; 13C NWR (100 MHZ, MeOHJ ) d 171.6,
167.4, 134.5, 131.1, 131.0, 129.6, 112.4, 86.8, 84.2,
Claffs7, 75.0, 58.1, 35.0, 26.4, 24.0. M5 [N]+ 173; [a]D
1.0 in nethanol 25C) -76.6. Exanple 5. Preparation
of (3a ,4/f,6
6a/f)-6 h droxy 2, 2- dlneth It;{rah q{o 3aHcy
ﬁd{rgye}ss qr pgqmpg&& diapleseRTMATIS Xgure ibenzoyl- L tartrate saltof a
3/53 é%dﬁdmfﬁggﬁpggnzoxy) 3- car boxypropanoat e
(conpo zoyl -L-tartrate). Procedure via
NONHCORQ H%onpound (I'1):A solution of conmpound (I1)
(50.0 . nol), water (58 g) and ethanol (104 g)
was treated with 5% Pd/ C (1.3 g) under a hydrogen
at mosphR (8 bar) at 500C for 18 h. The reaction
m xt ur S co&hsd to 300C, filtered, and the filter
washed with a ki'Xture of water (10.5 g) and ethano
(19 - P -L-tartaric acid nonohydrate (61.6
g, 8?%%%$%%?%%$£gxgdded. The m xture was stirred for 2
h ata) 280ngeaohgpdundofl®Gnaladlisti rred for another 2 h.
Filtration, washing with a m xture of water (26.3 Q)
and NH48.8 g) and drying afforded conpound
(rrr) d nzoyl -L-tartrate as a white solid (31.7 g,
36% yig dgClaims 1. A process for preparing a
dlaste‘é?herlcally pure dibenzoyl-L-tartrate salt of a
conmpound' of for mul IXIII) conprising the steps of (a)

m xi ng a conpound of formula (I1)
with enantiomerically pure dibenzoyl-L-tartaric acid or its monohydrate to form a

diastereoisomeric salt and

(b) crystallising said salt.
2. A process according to claim 1, wherein the solvent in step (a) is selected from
aliphatic alcohols; nitriles; polar ethers; aliphatic esters; polar aprotic solvents;

water and mixtures thereof.

3. A process according to claim 2, wherein the solvent in step (a) is a mixture of water

and an aliphatic alcohol.

4. A process according to claim 3, wherein the solvent in step (a) is a mixture of water

and methanol, ethanol, n-propanol, i-propanol, n-butanol, i-butanol or t-butanol.

5. A process according to claim 4, wherein the solvent in step (a) is a mixture of water

and ethanol.

6. A mono-dibenzoyl-L-tartrate of the compound of formula (IIT).



HONNH) { with enantionerically pure

di benzoyl -L-tartaric acid or its nonohydrate to forma
walt@svendevi soneric salt and (b) crystallising BEi/8E2008/051305

salt. 2. A process according to claim1, wherein the

solvent in step (a) is selecfed fromaliphatic

al cohols; nitriles; polar ethers; aliphatic esters;

pol ar aprotic solvents; water and m xtures thereof. 3.
A D%EFeS a%%Prding to claim?2, wherein the solvent in

2

ste m xture of water and an aliphatic

al cohol 4. A process according to claim3, wherein
the sobvert in step (a) is a mixture of water and

met han et hanol , n-propanol, i-propanol, n-butanol,

i -butanol or t¢iytanol. 5. A process according to
claim4, wherein the solvent in step (a) is a mxture
of water and ethanol. 6. A nono-di benzoyl-L-tartrate

o oenealf TS PLp O e bobbdunbi ot SRR & (111

in H frpation of (I -[la, 2a, 3b
(1s,2 ,5bf}-3-(7-([2-(3, 4-
di f| uorsophenyl ) cycl opropyl] am no}

-5-(prepyA hio)-3H1, 2,3-triazol of 4, 5-
J]pyriﬁ?ﬁin-S-XI%-S-(Z-hydroxyethoxy)cyclopentane-l,2-
di ol . 11

in the preparation of {15-[1a, 2a, 3B (15*,2R*),5p]}-3-(7-{[2-(3.4-
difluorophenyl)cyclopropyl]amino }-5-(propylthio)-3#-1,2,3-triazolo[4,5-
d]pyrimidin-3-yl)-5-(2-hydroxyethoxy)cyclopentane-1,2-diol.



