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PROCESS FOR THE PREPARATI ON OF TUBULI N | NHI Bl TORS
FI ELD OFTHE | NVENTI ON The present invention relates to

wa2@sosesss for the preparation of triazol opyri PETIUSZ04/040854
di carboxylic acid salts which are tubulin inhibitors

useful in the treatment of cancer. BACKGROUND OF THE
| NVENTI ON There is still a need in the art for

cytotoxic agents for use in cancer therapy. |n

par t PROGESS FOR EHE PREPASAT IONIOFUBULIY Wwam&s whi ch

inhibit or treat the growth of tunors which have an

effect simlar to paclitaxel and interfere with the
FIERD @FRSHEANVENTI@Y ubul e formati on. Additionally, there

is aneed in the art for agents which accelerate
tubulin polynerization and stabilize the assenbled
i ;:m; p}rbuér?smvemmi rdatetoishprocessriaghearepasation Qbr
__category of. anti ca ' .
eI RIS D SoamA i ghoetd iine
trealnent dh.cahtedrl man, and S. A Rosenberg (eds.), Cancer ’
Principles and Practice, Ed. 6, pp. 431-452.

Phi | adel phia: Lippincott WIlianms and WIkins, 2001).
BAGRGROUNMD QM THE INVENTIGMr k by interfering with the

function of cellular mcrotubules, particularly the

mtotic spindle. The disruption of normal spindle

fu nwperﬁn\s bittieelsedcbin aipeoqt tor icgtotaxdd agets far UIgiRPaneRTdheyapy.

are inherently resis . e r
e L T T
tun@drs Waidithaive apasfitctchirailardo ph@ita;cebar@:};@taﬁﬁ:rq)witl@ mg)gorocess of

tra i
L i e S T R S e L N
ac&didraranyulGairesrimation Andtaitizshiiniesaemiplpd cisrebulgbug

nghﬁﬁﬁ%ugﬁg ?ﬂﬁ@g?&ﬁg a rﬁval?&’ caterb%'ry SlaiBarloer g@@r&% (Rﬂﬂﬁsky,
E.K., and Tolcher, AW. Antimicrotubule agents. In: V.T. Devita, Jr., S. Hellman, and
S.A. Rosenberg (eds.), Cancer Principles and Practice, Ed. 6, pp 431-452.
Philadelphia: Lippincott Williams and Wilkins, 2001). Antimicrotubule drugs work by
interfering with the function of cellular microtubules, particularly the mitotic spindle.
The disruption of normal spindle function leads to apoptotic cell death.

Many tumors are inherently resistant (e.g., colon tumors) or become resistant
after multiple cycles of treatment, at least in part due to the expression of drug
transporters located in cancer cell membranes that pump the drugs out of cells and
thereby decrease their efficacy (Gottesman, M.M. Mechanisms of cancer drug
resistance. Annu. Rev. Med., 53: 615-627, 2002). The best known of these
transporters is P-glycoprotein. Accordingly, there is a need for new agents with
taxane-like effects on microtubule polymerization that are not substrates of P-
glycoprotein or other such pumps and that therefore will overcome this cause of
taxane resistance in patients.

It is an advantage to provide new compounds which provide a method of
treating or inhibiting cell proliferation, neoplastic growth and malignant tumor growth

in mammals by administering compounds which have paclitaxel like anticancer
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transporters is P-glycoprotein. Accordingly, there is

a need for new agents with taxane-like effects on
wo@sosasbul e pol yneri zation that are not substper/@s200§/040854

Pgl ycoprotein or other such punps and that therefore

wi Il overcome this cause of taxane resistance in

patients. It is an advantage to provi de new conpounds

whi ch provide a method of treating or inhibiting cell
acjiviyl ilfie pariditionah edydntags to pyovide heva nempeilridg mdiich rovide a

|
R op ue PR R R B 8 et P HD P ERer bl
drlmm‘slsmnal(MaﬂivaharageSIsteanpaud@oerE&Rccbhpeuradgntmmalch
. of

B ol O opREeld Ao Blick BThONbA BENEERY .
inhiNiR) thegrewth of e@iogtcmsttumemu sgnghmieDRith inhenest amracquired

h

e 000 BRI PR RS SOTRRAIRMY |

of denerginglys whilerthese angomarnMarm fohnéwn hlinicah tamdidates there
s B0 HiE BN 13 iehl AREEp QD IETRRACH ARG for o R Rl
clinieadicendlidatesgoi ng research for new clinical candi dates

h . f

br e g 3y0 0PRBEET AP 1Mt e PP Y R B PAGAS R
strpetytal fdseadiai nWO 02/ 02563 A2 is the use of

triazol opyrim di nes having the st ructural forrmula Rl

N~N-V R2 in cancer therapy, d ip particular as

m cr ot ubul e agents. Pr ewN crl bed in US Patent
nunbers: 5,593, 996; 9; 5 948, 783; 5,981, 534;
5,612, 345; 5,994, 360 6, CM/ RS, 985, 883; 5, 854, 252;

5, 808, 066; 5, 817,663; 5,955, 252

in cancer therapy, and in particular as microtubule agents. Previously described in
US Patent numbers: 5,593,996; 5,756,509; 5,948,783; 5,981,534; 5,612,345;
5,994,360; 6,020,338; 5,985,883; 5,854,252; 5,808,066; 5,817,663; 5,955,252;
5,965,561; 5,986,153; 5,750,766; 6,117,876; 6,297,251 and International Publication
Numbers: WO98/46607; W098/46608; W099/48893; W(099/41255; EPO 834513A2;
EPO 782997A2; EPO550113B1; FR2784381A1; EPO 989130A1; W098/41496;
WQ094/20501; EPO 945453A1; EPO 562615A1; EP 077065 and EPO 562615B1 are
the methods of preparation and the use of the above triazolopyrimidines in
agriculture as fungicides.

Described in copending case Docket No. AM 101270, application number
60/505,544, filed September 24, 2003 is a series of 6-[(substituted)phenyl]-
triazolopyrimidine compounds having the structural formula

4



10

15

20

25

5,965,561 ; 5,986, 153; 5, 750, 766; 6, 117,876; 6,297, 251

and I nternational Publication Nunbers: W08/ 46607;
wOBBBNEG6MS; W09/ 48893; W09/ 41255; EPO 83451BERUSHPLN40854

782997A2; EPO550113Bl1 ; FR2784381A1 ; EPO 9891 30A1;

W08/ 41496; W04/ 20501 ; EPO 945453A1; EPO 562615A1;

EP 077065 and EPO 562615B1 are the nethods of

preparati on and the use of the above

triazolopyrimdines in agrigtélture as fungicides.

Descri bed i n cdpendi ng se |Dockzet No. AM 101270,
appl i cation nunber 60/ 1\6/4%& il ed Septenber 24,
2003 is a series of 6-[ stig ut ed) phenyl ] -
triazol opyri m di ne conp und® ha¥i ng the structural
formulaRl (1) which are m'ﬁrotubul e inhibitors and
useful in the treatnent of ‘cancer. Oten, a process

whi ch works in the laboratory is not practical for
ol B 3 P PR PSR Lt B P

1, 2, @fdr, isazrotexslwibetajvprsiimita lasorptoey & ed pactical for large-scale
oGRS uBaPbifar WE bbb RERNL o B80S B b
phienyl\J8 8,4 kdazo®] 6,5 @ rifnidind eprepaedr bpecydiratieR 6f Z@ubdtbuted-
prebub Rl aaoishyT 5P R, Teling gieey roads p seepiacin US
6,517/876 ahd fsthbodesetbadith EfD@70reEeAN ayd ERLTTM61 5B lwhere 6-
(s@é@?ﬁ(@?@hﬁ%}y@ﬁég@ﬁ%gﬁﬁ1 fﬁ@g&%ﬁigwrg,z-diol is formed and chlorinated
by teagticH with ahospHotudexaichipridental give .5, Mlichibré-Besutestitrddapteenyl)-
S ST A
copipdetpll @noai smaX yscalb dn iadsingle vaséH) Ghé cldditien g chieripataldg @hgent,
oEh0305Le il LB, ol Breyht of BES 8L Ben.
difficait &sperform in large-scale preparations. Further the above described process
is limited to small-scale synthesis because the resulting product as an oil is difficult to
purify.

US 5,986,135 and US 6,117,876 describe a method for the preparation of [5-
chloro-6-(substituted-phenyl)-[1,2,4]triazolo[1,5-a]pyrimidin-7-yi]-((1 S)-2,2,2-trifluoro-
1-methyl-ethyl)-amine, through amination of 5,7-dichloro-6-(substituted-phenyt)-
[1,2,4]triazolo[1,5-a]pyrimidine with (S)-2,2,2-trifluoro-1-methyl-ethylamine. The
method however is not entirely satisfactory because an oily intermediate, which lacks
a practical method of purification, is formed when preparing the 5,7-dichloro-6-
(substituted-phenyl)-[1,2,4]triazolo[1,5-a]pyrimidine and further the subsequent
reaétion with (S)-2,2,2-trifluoro-1-methyl-ethylamine is performed.

Clearly there is need to provide a new process for the preparation of 6-
[(substituted)phenylj-triazolopyrimidine compounds which overcomes the drawbacks
of the prior art processes. In particular, there is a need for a process to prepare
purified crystalline 6-[(substituted)phenyl]-triazolopyrimidine compounds.
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is limted to small-scale synthesis because the

resulting product as an oil is difficult to purify. US
w® 288056585 and US 6, 117, 876 descri be a nmet hod POF/US10E4/040854

preparation of [5-

chl oro- 6- (substituted-phenyl)-[1,2,4]triazol o[ 1, 5-a] py

rimdin-7-yl]-((1 S)-2,2,2-trifl uoro-

1- met hyl - et hyl ) -am ne, through am nation of

5, 7Fdrtbén there-isa neat i provide @-@m'ymss which in comparison with

: i I - al: i [

tnqefssCHIRH A Aol AN A1 pRRotte Lfraticeh St Sler ne
artentirely satisfactory because an oily internedi ate,

vvhi _ . : .

g o

the(r@mmﬁteire in@eaeqshiersipvglop sinpler|andiraiidst alethais49ropeir piegaragion.

and further the subsequent reaction with

L&xﬂs -2,2,2-trifluoro-1-methyl-ethylamne is perforned.

MéRNﬁEEHEdNNENﬁé@N to provide a new process for the

Fzgﬁ‘@%ta{nﬂeg ntognv%n’uo prctn/rlclleg,zoI 8|€§??smf the cpg?%aratlodw of a 6-
[(sumtmﬁe®vbewdﬁé@zd¢wrlm<hmd@k@owlmta@w palt end @sta hydrated salt
naPhOSReSABLAToRAIA IEY! AT, Lhere 15 a need for a

process to prepare purified crystalline

6- [ (substituted)phenyl]-triazol opyri m di ne

conpounds. Furthergthere is a need to grovide a new

process which in ¢onpari son with thosp described in

t he above nenti SseffEe)a N gni fi cant

advance over th ght ¢f the useful ness of

the triazol opyr Nrje Qg Apoundy| i n capger t her apy,
there is a neeé’ deyel ap si a m | der net hods
for their pr epaNa h. " XSUMVARY OF THE | NVENTI ON The

present invention provides 6 process for the
preparation of a 6- (

[ (substituted)phenyl]-triazol opyri m dine dicarboxylic
acid salt and as a hydrated salt having the structural

whegsitrul a (1)
R'is CF3 or CoFs:

R?is H or C4-C; alkyl;

n is aninteger of 2, 3, or 4;

X'is Cl or Br;

R® and R* are each independently H or C;-C; alkyl; or

R® and R*when optionally taken together with the nitrogen atom to which each is
attached form a 4 to 6 membered saturated heterocyclic ring having 1-2 nitrogen
atoms and 0-1 oxygen atoms or 0-1 sulfur atoms, and optionally substituted with R®;
R®is C-Cs alkyl;

wherein the dotted line is an optional bond,

which process comprises:

a. reacting a malonic acid ester of the formula



(1) wherein: RLis CF3 or C2F5; R2 is Hor O C3
alkyl; nis an integer of 2, 3, or 4, Xis O or Br;
wRoanshsR are each i ndependently H or Cl- C3 aP®Ry/USIHN4/040854
R3 and R4 when optionally taken together with the
nitrogen atomto which each is attached forma 4 to 6
menbered saturated heterocyclic ring having 1-2
nitrogen atoms and 0-1 oxygen atons or 0-1 sulfur
atons, and optionally smbsid tutesh’/with R5; R5 is Cl-C3
al kyl; wherein the dotted line is an optional bond,
whi ch process conpri ses: gaeting a malonic acid
ester of the formul aR6O2C ¢ R6 and R7 are
i ndependently C1-C3 al kyl wi 3-amno-1,2,4-triazol e,
in the presence of trial kyl am ne base and heatlng at
about 130-1700C, for about 1Fto 6 h, cooling to about
130 C, diluting with toluene, cooling from about 200C

out 300C, and ad t t Wo UI val ent s of
wiige B0 380 £ Bi noREAnGBT, Aot T D ARG L2 IR i e
présemeb@lf trddylandifie base ér@rmhag B alﬂﬁk wyammqm riabBut 1 to 6 h,
net al salt enatin POX§ wher e

t hal o en .
5 coplitigo B3 &b vl B A GGRIAE Ban Bbetkal oy sb 90°C,
and@daltHggat Nast two equivalents of aqueous alkah metal hydroxide (MOH) and
isolating the dimetal salt of the formula

F F
oM

</x !
OoM
10

b. halogenating the dimetal salt with a halogenating reagent POX; where X is Br or

Cl to obtain the halogenated product of the formula

F F
X

¢ /k
¢. reacting the halogenated product with an amine

R1

A

15 R? NH,

in an aprotic solvent from about 20°C to about 30°C to obtain the amine product
20 of the formula
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X c. reacting the hal ogenated product with an am ne Rl
R NH5 in an aprotic solvent from about 200C to about

wWRaS0s6®bt ai n t he am ne product of the fornuPemUS2004/040854

reacting an al kali nmetal hydride with an am noal cohol
HO (CH2) - NR3R4 for about 30 minutes in tetrahydrofuran
at about 10 to 400C, adding the am ne product and
heating to about 55-60 C for about 12 to 20 h, to
obtain the 6- [(substitaed)phenyl]-triazol opyrim dine
product R3 I O (CHg)n- 4 e._reacting the

6-[ (substituted) phen)ﬂ2 - t i pyri m di ne product in
water with a di carboxyli f the formula O HO '
H wherei n the dashedd i fje opti onal bond and

addi ng a sol vent sel ecmt’édN Ft but y| met hyl et her,
ethyl acetate and toluene, to obtain’the

6- [ (substituted)phenyl]- triazol opyri m dine

o BEOE R BBy Dby Py B by SO UEl N
abalitGarrioMigkiirc tedrahytirsiaren dtraboutvil ter40a@dadciid tae taimirge prioguct
an§ k4TS Hhb SRRNERY ol a6 2h 9P WA

[(substituted)phenyl]-triazolopyrimidine product

R R®
|
RZ/LNH R O_(CH2)r1_—N\R4
¢
- ~ F
N SN7 X

e. reacting the 6-[(substituted)phenyl]-triazolopyrimidine product in water with a
dicarboxylic acid of the formula
0]

HO

wherein the dashed line is an optional bond and adding a solvent selected from 1-
butylmethyl ether, ethyl acetate and toluene, to obtain the 6-[(substituted)phenyl]-
triazolopyrimidine dicarboxylic acid salt as a solid

R! R
1 ‘
F O—(CHy)—N.
R2 NH ( 2)n R4
O n

N<

NT - OH
/ -~
¢ HO

- )/ F
N/kN X o



g. formng the anhydrous
6-[ (substituted)phenyl]-triazol opyrimdine
walr@anbssyl i c acid salt by drying the PCT/US2004/040854
6- [ (substituted)phenyl]-triazol opyri m di ne
di carboxylic acid salt; and h. treating the anhydrous
6-[ (substituted)phenyl]- triazol opyrim dine
di carboxylic acid salt with water to obtain a
f.ecty¢iallisng the -Haypsithgd)phenyilatzisralemrinidiae riicarboxylic acid salt
#6H ' i , Gh : . :
O e g8 o uP s QPR R R Bt oy
a¢ifl &kri ng a 6- [ (substituted)phenyl] -
i@ . o
O] IO RTS8 B N R By aci
5 S@{%@f @ViRg the 64[(Gulbgtituigd)p -trigplapyrimidine dicarbogyliglakig saltnand
is an integer of 2, 3, or 4, Xis O ; R3 and R4 are
each independently H or Cl1-C3 al kyl ; wherein the dotted
h-i fieating thgapipidreis-[(Bhsttutadnhenylbridezsiepydoiring sisaramxylic
efozcﬁﬁ§4R7 IﬂF\MSh \[ﬁ:atgP{oocSBtﬁn %Cé-ﬂsﬁﬁﬁtﬁfed%heﬁﬂ?trfa%l%{nﬂnigﬁl%a%oxylic

acid salt of formula (I) as a hydrated salt

10
R 3
RZ/LNH F O~ (CH—N.
PN I OH
<N7KN/ L F HO™ ™ I

Especially preferred is a process for preparing a 6-[(substituted)phenyl]-
15 triazolopyrimidine dicarboxylic acid salt and as a hydrated salt of formula (1)

R R®
l
F O—(CHo)—N.,
RZ(S) NH ( 2)n R4
@) n

N~

N7 X
</ L= OH

— HO
NJ\N/ X F a
I

20  wherein:
R'is CF; or CoFs;
R%is H or C;-C; alky!;
n is an integer of 2, 3, or 4;
. XisCl;
25 R®and R*are each independently H or Cy-C; alkyl;



where R6 and R7 are independently C1-C3 alkyl wth
3-amno-1,2,4-triazole, in a nole ratio of about 1:1
WO pooslossspr esence of tributyl am ne and heati ng PCT/ERIIO4/040854
130- 1 70C for about 1-6 h, cooling to about 130 C,
diluting with toluene, cooling to about 20-300C, and
addi ng at | east two equival ents of aqueous sodi um
hydr oxi de and isolating the disodiumsalt of the ‘
wherei the dtedine frsgroertionsl bapdt he di sodium salt with a
'669%{ ent POX3 where X is O by heating to
V?gék{)%??%gr a gSfé@lG h to obtain the hal ogenated
or otRACHNGDR MaAnic arigrastar Phthe fermuilay "N "X ¢. reacting
t he hal ogenat ed product w an Fne RL R (S) NH2 in
an aprotic solvent from \a%ié?ut %@gto about 300C for
about 18-24 hours to obtaim am_am ne product of the
formul ad. reacting an al kal I al hydride with an
am noal cohol HO (CH2VNR 3R4 about 30 mnutes in
tetrahydrofuran at about 20-3Q O0C, adding the am ne
product and heating to about %5-60 C for about 14-16
5 hours to obtain the 6- [(substituted)phenyl]-
triazol opyrimdine product 0 - (CH2) - NL R 4 e.

r e\_?slrtldarieﬁ@6 adwRBal{e(isdéqﬁ\Hémtye@meﬂwl Jwith 3-amino-1,2,4-triazole, in a
I:Ilr rl‘cngf or'gﬁ@%{ :a_:l:r)nOélg :1 gelegﬁ(?o ﬁr%%}ar&ql,er%ﬁ@gu%armntehan% heating at about 130-
170° C for about 1-6 h, cooling to about 130° C, diluting with toluene, cooling to
about 20-30°C, and adding at least two equivalents of aqueous sodium hydroxide
10 and isolating the disodium salt of the formula

F
ONa

NN
<//N
N)\N/ ONG

b. halogenating the disodium salt with a halogenating reagent POX; where X is Cl by
heating to reflux for about 16 h to obtain the halogenated product of the formula

F F
X

N\N N
4
<N//kN/ X

15 ;
c. reacting the halogenated product with an amine
g’
R%7(S) "NHz
20

in an aprotic solvent from about 20°C to about 30°C for about 18-24 hours to obtain
an amine product of the formula



O HO O wherein the dashed line is an optional bond and
adding t-butyl nethyl ether to obtain the
woG2§06msdssd i t ut ed) phenyl ] -tri azol opyri m di ne  PCT/US2004/040854
di carboxylic acid salt as a solidf . crystallizing the
6- [ (substituted)phenyl]-triazol opyri mdi ne
di carboxylic acid salt fromwater and collecting the
6- [ (substituted)phenyl]-triazol opyri m di ne
di carboxylic acid salt; g. form ng the anhydrous
6-[ (substi tuted)phenyl]~triazol opyri m di ne
di carboxylic acid salt "by drying the

6-[ (substituted)phenyl]Atri ar_zol opyri m di ne
di carboxylic acid sal tz ( ‘ e&t i ng the anhydrous
6- [ (substi tuted) phenym- yrimdine

di carboxylic acid sal t)*wiitR in a saturated water
at nosphere to obtain & 8k[ ut ed) phenyl ] - |
triazol opyrinidi ne di c¥rbokylXc acid; salt as a
hydrated salt of fornmula (I11) R3 O(CH2) N. 4 CH (H
A particul ar enbodi nent of the invention conprises an

d. ebd@yiaveliatidnahiftiyaiigatvitipao aadsoaahol HO-(GHepaNBiRon

torrpouPl i b it o BF SR e P raclng fhe amine pradet

and hreaiigytol am'od"; 55-80° Gllfc]r-abbﬁt 1| 4-16 hotljrs to obtain th? 6} I
S)-2,2,2-tri -1- et - et - am
(sphg R PRE DL AP G A B PRt ed form (B) . Drpo
R

RB
X F 0—(CH2>n—Al\ 4
R27(S)NH R
¢
NA\N/ x " .

e. reacting the 6-[(substituted)phenyl]- triazolopyrimidine product in water with a

dicarboxylic acid of the formula

O
5 OH
HO
6]
wherein the dashed line is an optional bond and adding t-butylmethyl ether to obtain

the 6-[(substituted)phenyl]-triazolopyrimidine dicarboxylic acid salt as a solid

R R®
|
F O—{(CHg);i—N.
RZ(S) NH 3 R*
O =
o oo
N™ N7 X o .
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(A) <B>In a further nore preferred enbodi nent, R3 and

R4 are each independently Hor Cl1-C3 alkyl. In an
wa@dasoseseal |y preferred enbodi ment, R3 is H anPiCTRUS1084/040854

nmet hyl . The conpounds prepared by the process of this

i nvention may contain an asynmetric carbon atom and

sone of the conpounds of this invention may contain

one or nore asymetric centers and may thus give rise
t d- stysledigingdhe 6§(SUb@t6weé)@h@m1rtﬂammyslmlde dicarboxylic acid salt
diRp RER
e R HR Solle b e SR ey b D)t
caligarpaxylit acippalliog System Wile shown without respect
to stereochem stry in Formula (1), the present
invention includes all the individual possible
9s teindpy Heranhydrogs Grlksubstiivtednbendiddatdomirintidine gicardxylic acid
&t L
Sy B 0 By SRR BRI BT s o nd
enantioners) and pharmaceutical® acceptable salts

hi Reb&ey the'dm'lgbl'r?ﬁg 6l [ﬂs&fb?@yt@ﬁgﬂ ﬂLtnE?& ﬁrﬁ&ﬂé Sicaboxylic acid

i nventl on ar oun
safeyih siatgrdn pusaiuraied waler agespbhier il Ohi@lntaaﬁ [snbstitdted)phenyl]-

sses
D B By S AT 7 - om
ot her stereoi somers or adnmi xed with other
stereoisoners in agy proportion and tigas includes, for
i nstance, racemc M xture of enantiomgrs as well as
t he di astereomner }ﬁf of-Ors@irers:N.The absol ute
configuration of 0 nd y be determ ned by
conventional X-rldyyCRys ogr a hy DEFI NI TI ONS The
term al kyl nean§ g| styai ght pp gH al kyl of 1 to
4 carbon atons, Preferakly 1 to 3 caplbon atons.

(1)
A particular embodiment of the invention
comprises an effective and efficient process for the preparation and purification of the
succinate salt of [5-chloro-6-(2,4,6-trifluoro-phenyl)-[1,2,4]triazolo[1,5-a]pyrimidin-7-
yl]-((15)-2,2,2-trifluoro-1-methyl-ethyl)-amine of formula (A) and especially as the
dihydrated form (B).

CF3 H H
I
/(SL)NH O Mgy, <S) NH o,
- 12H20
H
</ /lk/\n/ ! HO)J\/\H/O
Ci 0

(A) (B)
In a further more preferred embodiment, R® and R* are each independently H
or G4-C; alkyl.
In an additionally preferred embodiment, R® is H and R* is methyl.

10
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Hal ogenati ng agent, neans a brom nating or
chl orinati ng agent POX3 wherein Xis Br or O,

w@r@ses@Eh y phosphorus oxybrom de or phosphor UBCT/US2004/040854

oxychl oride. Aprotic solvent includes as a sol vent

N, N-di met hyl f ormami de. Al kali netal hydride includes
l'ithium potassiumor sodium hydride. The term al kal i
nmet al hydroxi de includes potassium or sodi um

hydr dhedempprrdsepraiparpd by the procdssan thes inverstoai roay contain an

agyrﬁfn%mc‘%%rbo-ﬂrét% i%h%g!ﬂéeof tﬂ?es@tirh&(ﬁwg §]s this lh\%wnww ﬁpa‘:y Fopfain

tripropylam ne car box neans
Oﬂﬁ @r Merer@syanraetHocetalsemns m%ethd@gtvedlse rtcnaere@mmers such as

cRREHPRAL aRQ H%steﬁééﬁ?@?g aﬁ'f){e gﬂe?é%ra%ﬂﬁjs bﬁhgﬂsﬂaﬁg ehiiste Lae,

Succl ni ¢ acl term rate
naEgd fceording 4e B@@ahmlna@ldd’rslagﬁysﬁeanNmm sho(vun) withroug rdspect

bR SRR B 5 0

Ppssible ﬁwcmecysqm@*smﬂ well aff theaaeamiamittires @nbi}btl’rearmxtures of R and

SQE(II‘%HSER fiE rg)}lru%:s \M#& B#&V;EMU&\H'JMEDSI dilints of

process € preparation o
ep@mtmnwwgndtmm@damgwmaccemzwe splter thaiedf. nieclodeg puthe scope

PRSI REPISR orE HEII9 ) Soers o compoyns g genr formla
hﬂwa@ﬁ@blr@hqehtesaadrihwa@.emamttherazrorree|presenh:nv@moat i o of
eﬁ&ﬁHﬁaség%aﬂ Qtek% & 6hE c8?fng81frjiofs e AT NP 8('7’18%

referably tri amne erature range
S&E@ﬁnonl%@ of @drab@@ tNlt.hL mstqmwmexb firyarat prammon an®00s
n‘fcﬁfde%, f ﬂgtaﬂf:e, ‘?‘%&#ﬁlc iktOrefor Rnamichidrt 80 lwen b8 tid GBS fheric
of about t o about

mixture of isomers. The absolute configuration of any compound may be
determined by conventional X-ray crystallography.

DEFINITIONS

The term alkyl means a straight or branched alkyl of 1 to 4 carbon atoms,
preferably 1 to 3 carbon atoms.

Halogenating agent, means a brominating or chlorinating agent POX; wherein
X is Br or Cl, preferably phosphorus oxybromide or phosphorus oxychloride.

Aprotic solvent includes as a solvent N,N-dimethylformamide.

Alkali metal hydride includes lithium, potassium or sodium hydride.

The term alkali metal hydroxide includes potassium or sodium hydroxide,
preferably about 50% aqueous sodium hydroxide.

Trialkylamine base includes tributylamine and tripropylamine.

Dicarboxylic acid means an acid of the formula

0]

HO >
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3 h. The reaction m xture on cooling to about 130 Cis
taken into toluene and treated with at | east 2

weouwswadsemt s of al kali nmetal hydroxi de, preferp®l/¥S2004/040854
sodi um hydroxi de as a solution and nore preferred as a
solution of about 50% aqueous sodi um hydroxide, in a
tenperature range of about 10 Cto 50 OC and stirring
for about 1 to 3 h preferably from about 20C to about
wh&e0its; dpitesf limedd by optinmat b@HIC, Exeomiam gicarkesylicdicidBhrclude
resultin lidis filtered, washed with tol uene and
SUCEN% '%?'g%ﬁ"g" nc@ﬁ@c under vacuumto give disodiumsalt
Theoferrf-hyyaradedsdlr médnsce dipdrballiy acid salt of Formula (1) or (I1) with bound

ek byt e -
mapbedsund fréfqtably tehmootes oigratphgs iheRilgrraie.n the second

step of the above process, to the isolated di sodium
salt of 6-

DETAILEDPESCRIRTIONDE MHE) INVENIIANt r i azol o[ 1, 5- a] pyri m di
ne-5.7-diol 2 over a tinme of about 20 to about 60

m nut es preferably about 30 m putes is added a

hal @Eﬁ%ﬂ@%@éﬁ,m%?@%@gsﬁ’ §’P | broni nating or
[(tri@btb?ﬁdt@cg)lbhé\g/l]&@eﬂbpyﬁ’minmembmdé assddsoriloed i6lScheme 1, 2-

refera osphar us. oxybr gm de_ or osphor u . .
e biguhicgrpleRiimasnaarg e T gty SRS ot arge
a nfétfle Eatio oé aboutf1|:1 in the presence of a trialkylamine base, preferably
,6-(2,4, 6-trifluorophenyl)-[1, 2,4ltriazo 5- i

e 7 g B PHR R PRt ob A O B g bl B
ab&haate° %4?)#1&1 ’gmé of ieuscab Hyto g ptefdrébll.in fleaangsd eitdboas2 #r about

r ve istillation to a,.residue ich i
3 i G Erephimare of Geries 1 Srdy a8 GaT BN here g
treét@la Imﬂmeaé lefH@e 2@@”@1}@&@ & atkiafl sedtaleydioxide, praferasly sodium

el ecte m et acetate, dichloro h ol

BN RS D PRI B kRS SRR RO TR YIRS
socﬂi@ﬂﬁﬂ@ﬂ&ﬁ%ﬁe@bﬁﬁ t&ﬁgiéralhmuhngb dfabcut TheC sy eBtandstirring for

separated, washed wi th wag t hen dried ov od]
b3 T 16 P Prefgrapbi T poat SDe Tt ablsy eGP SRHLATD,
formides Bidld.e_'lfﬁél redultiry sbiig sotiteest, washsdwitio ienal andhiokbd andbout

the volatiles agaip renmoved by distillation to provide
s0iC padd ot i SFE ofkeadn st Bt Bl ircRrb oy
[1,24pe8l0] Bt hemigide 5F-@bIR)tin quantitative yield with a purity of >95%
by high pressure liquid chromatography (HPLC).

In the second step of the above process, to the isolated disodium salt of 6~
(2,4,6-trifluorophenyl)-{1,2,4]triazolo[1,5-a]pyrimidine-5.7-diol 2 over a time of about
20 to about 60 minutes preferably about 30 minutes is added a halogenating agent,
preferably a brominating or chlorinating agent POX; wherein X is Br or Cl, preferably
phosphorus oxybromide or phosphorus oxychloride in a ratio of 2 — 8 mL/g of
disodium salt of 6-(2,4,6-trifluorophenyl)-[1,2,4}triazolo[1,5-a]pyrimidine-5.7-diol and
heated to reflux for about 8 to about 24 h, preferably about 16 h. The volatiles are
removed by distillation to a residue which is distilled with toluene at least two times to
afford a residue. The residue is dissolved in a solvent selected from ethyl acetate,
dichloromethane or toluene and poured into water while maintaining the temperature
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40 to 82C, preferably about 60 C, filtered, cooled to

about 00C over about an hour, continued cooling for
w@bewsnseEro addi ti onal two hours and the productPCT/US2004/040854

collected by filtration and dried further at about

450C to give 5,7-dihalo-6-(2,4,6-trifluorophenyl)-

[1, 2, 4]triazo| o[l 5- a] pyrimdine 3 in a purity of

>95% as hi gh pressure |iquid chromatography

b?twpﬁﬁ)abo"ﬁl%?%r%pre SQlem isptrpa et diashes yith waisrdieen dried over

sbdigm @alf:ﬁ@ empé 'VBIQUIQQ @FH removed by dlstlllatron to residue which is
chl or o- 6-trifluorophenyl ? 4] trirazol o

d'PﬁO"seJAP 'Somnyhﬁ'a?fﬂfé and theyrolaties aoain W@Wﬁd bm d@ﬂl@élooﬂo

pﬂobﬁel@ﬁ@@@&é THeQedidg® s WidsBeliin éoﬁroﬂ I@éo‘ﬂopar{dzh%t&i o about
(igrlfl or o triazol o[ 1, 5-a] rem

A
1P 8nCap gy?)ﬂP%ﬁﬂ C, F%”P@r%?@!e? ’faﬁhgﬂdr% ver about an hour,
C(Mtlhbéﬂl BR3NRY kér@bﬁﬁmmﬁdcﬁt%p twoMABFLATY thBPrédlet SoiRted by

di hal o- 6-

4, 6-
f"{r?‘i'cf”l S BisH Gjr At 3boUt 4PTG fogive o B17-gihalp=6(2s4. Aittifluntophenyl)-
[ o trla&ol@ho&b] §yrﬂfﬁ]diﬂﬂa &r:ty@f@@g‘%a@ éﬁof’vnRélﬁw @jrfn%ssdrg

wher e

@?rﬂffﬁ'épéifaé’hd éHP h@bl P r\ﬁfﬁé@@}' whenehemhereustaxyclyeride is the

~ 1 -
e e i
erﬁn'i?{'ﬂ%SrQF{B%d -of about 1:2 - 1:3, preferably 1:2.5,

Wi t hln&hé fHird G Rbf tﬁ@@kﬂcegso‘t&&)@&uﬁ&{ o BYUinA4- 6t@

erably about 24 hours. The reaction m xt

"“B%QIP%QPWYHt b%%fr igzQlplf &ral Wﬂ%ﬂmﬁ 3 mm%@lmvmt,rprefh@bly
ar\t@bltb’f@ N ﬁtdlrﬂefhﬁllf%rﬂlcﬁb (Mﬂfll%r wh§reﬁm%!traﬁ'o ddp dﬂﬂaE»G (2,4,6-

erably about 1:3. | owm ng a m nut es
T“EWHPFP“%W&T 1 §t4|]tf'?¥qw1 t5h% ppff'@aw:t toll%ME@ wwtt 8d Oyl DMF/g,
prfeférétﬂ)ah L @ﬂnM@SIB edd¥d bR aMﬁ?e%’Ra@q N, %Wéf@ g 'aﬂg R? are,

al cohol cool ed to about -00C over a

h%'n efoget %ﬂn@a whereinbrimoleatieiah 2.7 sihalo-fideud,6- ’tflﬁwrem'éﬂfw‘)
[ L’a(z})friakélbﬁta QP%)ﬂMdI% ihqd RUIQ2C9-'II\Y}¢2 @@lﬂﬁ;ér nE%%f ?6 ~1:3,

or o- o-trifluor rlazolo

Pf[eff@'xé 2. %W'Mﬁtwwaaaﬁ arboa?#ﬂza@ @r @bwﬂaﬂﬁ@flﬁw pisfarehty eeout

24 RIS, TRe FaRASRRINIERs PERESIEEDId water of about 10-20°C wherein

the volume ratio of DMF to water is about 1:1 to 1:5, preferably about 1:3. Following
about 30 minutes of additional stirring the product is collected by filtration washed
with water and dissolved in isopropyl alcohol, cooled to about 0°C over about an
hour, stirred for about an additional hour, collected by filtration and dried to give
amine 5. Preferably, 5,7-dichloro-6-(2,4,6-trifluorophenyl)-[1,2,4]triazolo[1,5-a]-
pyrimidine in anhydrous N,N-dimethylformamide (DMF) is treated with preferred
amine (5)-2,2,2-trifluoro-1-methyl-ethylamine at about 20-30°C for about 24 h and
the reaction mixture is added slowly to cold water forming a precipitated solid
product. The solid product is filtered, washed with water, and dried to give a crude

" product. The crude product is crystallized from a mixture of isopropy! alcohol (IPA)
and water to give the product in 82% yield and having a 98% HPLC purity and an
enantiomeric excess of >99%.
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amne (S)-2,2,2-trifluoro-1-nethyl-ethylamne at about
20- 300C for about 24 h and the reaction mxture is
wa@dasaseshowl y to cold water forming a precipi t BEEUS2004/040854
solid product. The solid product is filtered, washed
with water, and dried to give a crude - product. The
crude product is crystallized froma m xture of
i sopr al cohol (1 PA) and water to give the product
in 8o )gm‘%lrtb stapPfias Piegess, d8asuereasionof alalhmetahhydride

prRRRaI) Qéﬁ?ur‘n(hgﬁ m‘f@w‘fn l ﬂg@ bi P irh F&fd%ﬂstt&ﬁaﬁ@%%flﬂ']‘an td%uded
Fy

process ensi on o net al

aram@fa&oa@l HOYGHk) %6|dd@\l(|%%€ir@bﬁutn1é)r to atmut $07°@
p@@?%ﬁ%@ﬂ&m&@ﬁﬁ t@r'%glraﬁfrlé F& bt ﬁﬁﬂ&@t&'@ﬁ@elﬁltﬁ%mﬁl} of

W Se over a ut 40 0OC
Teﬁﬁ@r%@fdfﬁwoafnmﬂmwﬁ lswﬁw&@mwﬁ/gﬁmmmhgo Avboluticesof

anWh‘]%rS% ?etFJh?dlroﬂ:fréﬁ’lsoefddE@U/é‘thé%hpf rt?ﬁb&ﬂ 3@% C\Hlﬁ@rlem the

i s about am noal co Asolu
raigioh HE tg amingtis @ Wﬂdﬂu T NfT/g. swaduanr@wehemmabbot 5960° C

fo?QQéUt 1§Qo Hb&thﬁin p}’@?ﬁxas%%bbm d e 08 le-grﬂgaf)&g%r% B€ tothe

about xture Is
ressﬂ%ﬂ@f%rs a@lﬂ@dwaiez at ebew duip apoutl 5 |§r efaterably\at abouit10°C

war i 4 286 oFé’&hﬁ ‘i’o'h‘}l_ RRRYL %Bﬁeﬁ:mngoﬁgggléﬁ@g tiigeor%&mved by

mxture IS wat er at
digfiliafien @kﬂfiprda@ raadu% W!J@b@ @etasted withpa pelvéns sefecteiddiom 10

bd’f&ln?é@*y?é%enlﬂ@l\ﬁé otaldEnd SJIL?etnbla‘?]a e 3qt5e%"§§ﬁ?s@y

distillation to 'a a residue which extr
sepefated va@whcs@cw@,dqr@f@rabdmommwd@bhw 6.eehuivalents) is

e S 0| O i

@ %ﬂl\@nb@@lacte%@mtt m:tmetwn aimre(fﬁB&’bE),u afhylddetita and nlsiene
ar?cﬁlﬂérnﬂit@% AR S qﬂtb geom% & Sor gﬂafa@%if&g% éoeré E&P’

further a sol vent selecte utyl me
Préﬁlﬁ@fﬂe {sTeEgted by filiatian evashed with cold waterehemdreférgbly TBME

arm e ‘éBI‘?d d&%@ihﬁﬁe §0qi80MNH A 2B a%&ﬁ Goe {N@Atgf A ¥

about e solid precipitate is
crystalizest framm waigis Heal watengeb s@lldme@pltat@mwafmr@f@r 2bl y

[(sﬂ%@ﬁuted)phenyl] triazolopyrimidine 7 as the pharmaceutically acceptable
dicarboxylic acid salt, preferably the succinic acid salt. When 6-[(substituted)phenyl]-
triazolopyrimidine 7 as the pharmaceutically acceptable dicarboxylic acid salt,
preferably the succinic acid salt and more preferably as the anhydrous salt is treated
with a saturated atmosphere of (80-100%) relative humidity of water the hydrated salt
and in particular the dihydrated salt of 6-[(substituted)phenyl]-triazolopyrimidine] is
formed.
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and the solid precipitate is dissolved at about 65 to

about 80 in water and is crystallized fromwater, 10
workoodasessd g of solid precipitate to afford 6- PCT/US2004/040854

[ (substituted)phenyl]- triazolopyrimdine 7 as the

phar maceuti cal » acceptabl e di carboxylic acid salt,

preferably the succinic acid salt. Wen

6- [ (substituted)phenyl]- triazol opyrimdine 7 as the

ph&fiaeéut i cal » accept abl e di carboxylic acid salt,

preferably the sucm nic acid salt and nore preferably

Ogitfhydr ous_ galit eated with 8

at mospher e b5 gagt? 60%"2 re{i ?‘7 ve humcdPt
8 salt andydoRgar ticul ar thhey-tRyO

bstH—ut—ed?Wo%
d. Schenep):TogepRpa/NaRH1) 1 OHXeqN

H%% uene/HQO
Bu3l 1) 4 pts. POX3 150C, 2h reflux, 1§ h 2) ()) uene/2
eq. MaOH 2) Toluene2/OH 3) EtOAc 2.5 e 5 pts. 1PA 1)
3 eq. HO(CH 2)n-NR 3R4 6 NaHRTHF 60 OC 22 h 3) H20
2) Dicar boxyl g agi df 65C 80C

ed_sallot, 10

25e F F
5 pts. IPA R 4 N RQ/LNH
pS. /N\N \ . lPA/HZO
Nol\ Z F 5 pts. DMF </
N™ X 1,20 h /k
3
1) 3 eq. HO-(CH,)-NRR* 1 R8
R |
NaH/THF O O~ (CHIFN. g
2
60°C, 22 h 3) H0 R® NH o =
— ———
N\ -
2) Dicabowylicacid/  65°C-80°C ¢ NV Ho” SN O
TBME =L F

]

O
p 7
o

2) water as the
hydrated
salt

Preferably, coupling of [5-chloro-6-(2,4,6-trifluoro-phenyl)-[1,2,4]triazolo[1,5-
a]pyrimidin-7-yl}-((15)-2,2,2-trifluoro-1-methyl-ethyl)-amine  with  3-methylamino-
propan-1-ol  forms  {5-Chloro-6-]2,6-difluoro-4-(3-methylamino-propoxy)-phenyl]-
[1,2,4]triazolo[1,5-a]pyrimidin-7-y}-((15)-2,2,2-trifluoro-1-methyl-ethyl)-amine in the
presence of alkali metal hydride, sodium hydride (NaH), in tetrahydrofuran (THF).

In a typical experiment, to a suspension of sodium hydride (NaH) in THF is
added dropwise 3-methylamino-propan-1-ol at ambient temperature and the mixiure
stirred for about 30 min. A solution of [5-Chloro-6-(2,4,6-trifluoro-phenyl)-
[1,2,4]triazolo[1,5-a]pyrimidin-7-y1]-((15)-2,2,2-trifluoro-1-methyl-ethyl)-amine in THF
is slowly added. The mixture is heated to about 60 °C and stirred for about 20 h,
then cooled to 0 °C. Water is added dropwise while maintaining the temperature at
about 10 + 3 °C. The THF is removed by distillation to a residue. The residue is
extracted with t-butylmethyl ether (TBME) and to the aqueous phase is added the
dicarboxylic acid, in particular succinic acid (6.6 eq.) followed by the addition of
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TBME O HO X"CH Preferably, coupling of
[5-chloro-6-(2,4,6-trifluoro-phenyl)-[1,2,4]triazolo[1l
WQ 260554590 i m din-7-yl]-((1 PCT/US2004/040854
S)-2,2,2-trifluoro-1-nmethyl -ethyl)-amne with
3- net hyl am nopropan- 1-ol forns
{5-Chl oro-6-[2, 6-di fl uoro-4-(3-nethyl am no-propoxy) -ph
enyl]- [1,2,4]triazolo[l,5-a]pyrimclin-7-yl}-((1
TBS)E. ZTHe, iturefis codedid abwitt 8/t -3etGhahd itentaselting prénipitated solid

prcﬁ{g}fﬁ QIﬁSregf w?él'%%;vigt r%‘io%tat@{%ﬁ%f@MFﬁ Olgwiewgbt%gé étdaebout 65°C to

rnte of ur an
abextpgd°Cnie rdissotved an suasgyemsli is rrystallizeditarpiveyplre demphiand in 8%
e r ' I 0 .
vield B R 64 0ars BBNG Yy LRSI PRess oo T apien s
driga@ untler. vagusiml aitabont 38°C to about 40°C to afford the anhydrous salt which

o LS8 st A OB b o s

S|)02 2, 2- t(reifl uoro;n_l msthyl ethyl)dam ne IB THF is ]

SR R el S L
meidyierdlndrmppgmwbpmw €1 aw]tnamlcr[n Bep]pyranitiarpei-gt 6)- E,za?x
i8Rty S orBllP bk B Rt e Pl s
th@Bthr&m:c(é’@ﬂ/E)fo&ndhetimrrtai’&&eaqlheous phase i s added the

di carboxylic acid, in particular succinic acid (6.6

eq.) followed by the addition of TBME. The m xture is
coolTée folovahpexandpleSae@resetitddhie illusiratet Ggemginperetcadimeras etithe

o BB 3L 8 B B L nBon,

di ssolved in water and is crystallized to give pure

conpound in 78% yield aq%< IP@X‘% g >99% HPLC purity and
an enantioneric excess of &9 which is dried under
vacuum at about 35C to about 400C to afford the

ansodiliro galt shb42, wekiefudrepHeh@R{ 1€2] 4WidAolo1 ,5 &l pyriatidioe-Bat diol
at nosphere to afford the hydrated salt.

A'mixture of 2-(2,4,6-trifluoro-phenyl)-malonic acid diethyl ester (400 g, 1.38
mol), 3-amino-1,2,4-triazole (122 g, 1.45 mol) and tributylamine (255 g, 1.38 mol) is
heated to about 150 °C and stirred for about 2 h. The mixture is cooled to about 130
°C and the heating source is removed. Toluene (1600 mL) is then added over 30
min. The mixture is cooled to room temperature and sodium hydroxide solution (50%,
220 g, 2.76 mol) is added over about 15 min. The mixture is stirred for about 1 h
from about 20°C to about 30°C. The solid is filtered and washed with toluene (2x600
mL) and dried at 80 °C/10mmHg for 40 h to give a white solid (470 g, 105%,
>95%HPLC area purity), which is used directly in the next step.
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Optionally, in the salt formation of
{5-Chloro-6-[2,6-difluoro-4-(3-
wOoretoiphend no- pr opoxy) - phenyl ] -[ 1, 2, 4] tri azol o[ RCBUS]004/040854
imdin-7-yl}-((1 95)-2,2,2-
trifluoro-1-nethyl-ethyl)-amne with succinic acid,
fumaric acid may optionally replace the succinic acid
to formthe fumarate salt. The foll owi ng exanpl es are
presented to illustrate Erarple® enbodi nents of the

Pl ot orst s B e BitboRpRitl 2 e GRS dtffinftine

D sodi um salt of

6- (24, G-11i £l ny| , i : ] L W

0 ( 2rd ol dikid BLARRSEY! hodd mly 46 'dcaBE Uichum -2k "6 4.6-
trifflugropliert) t Rfalftriazabe] bﬁ@iwrbmidiae@rﬂ-dbh&@ di &BBynolp gt pertions
off oty o 38, T o Bich & S (2 e o
reatoyad by SBtil@oarnad agesidueand ibe redidus digtilled withdolnne (2x600 gL) .
Tﬁ&%@egae‘s%ygﬁéd Hfss&?é{%@g %F&Q éc!?e‘?at{} E@dndogﬂg?% 8 tbuted. mixture
isTHoared tcuwater $3096ad) amllemalotamlngethpdempaw@rarmwseﬂm @m15 °C.
Trg% g@ggt$ﬁg§§%u§rﬁpﬁfht%0ﬂe 8 biled 8rg§?|crﬂﬂa§e f' Q'Qrga%lqmth water

e mXxXture 1S lrre
(1900 rroh) aboudrie200@rt Nazhut BBOCmMoThef e |s@l\4e9t fd rereoved by

shad e
dl%]%a&?” *Bﬁ gWEiﬁg) ﬁ]ﬁk 1 Qc?de{dzé(r%gﬁlsmahbn %B n@ﬁ% e?“re % The
res@ﬂ%lﬁ’ld@salwe@ iplfA K%SO wh) ehd heateddd a@pu’e@@ °G. |Thet mixture is
fllgb‘?éa 8 or%g)?? ng ih% fi tratef ‘su%oro(lje tgnatfo)ut[o °C 0\5r rtarbogtz 1|hoand
st[rﬂeds‘oaabqw ehothdi 2b. Tidesotic [stilet@l Emoydflﬂdzﬁ’u‘l@e C(1oomHg for 24
o f
9#’? 83?'@%‘%‘?’2(2?3}8 %}Jr@ )aHPz!i;eo &8@ a] pyri m di ne-5. 7-
d| ol (470 g, 1.38 nol) in portions over about 30 mn.
The m xture is heated to F for about 16 h. The

solvent is renoved by distrllation to a residue and
[8-Blaloree8A(2)4.6-tdilstrophenlyi i 12 triakoleli -4 RyBolinT-yil-((15)-2,2,2-

trifluoro-1-methyl-ethyl)-amine

To a solution of 5,7-dichloro-6-(2,4,6-trifluorophenyl)-[1,2,4]triazolo[1,5-a}-
pyrimidine (200 g, 0.627 mol) in anhydrous DMF (1000 mL) is added (5)-2,2,2-
trifluoro-1-methyl-ethylamine (177 g, 1.57 mol). The solution is stirred from about
20°C to about 30°C for 24 h. The reaction mixture is added to cold water (3000 mL)
slowly over 30 min. The mixture is stirred for 30 min at 10 - 20 °C. The solid product
is filtered and washed with water (2x 500 mL). The crude product is dissolved into
IPA (1000 mL) at 50 °C. Water (2000 mL) is added to precipitate the product over
30 min. The mixture is cooled to 0 °C over 1 h and stirred for 1 h at this temperature.
The solid is filtered and dried at 65 °C/10 mmHg for 20 h to give a light yellow solid
(204 g, 82%, 98% HPLC area purity and 99%ee).
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Then, the residue is dissolved into ethyl acetate
(1000 nL) and the resulted m xture is poured into
WwWoR0s/05¢58000 g) whil e nai ntai ni ng the tenperat BECEUS2004/040854
between 5 - 15 0C. The organic phase is separated. The
conbi ned organi c phase is washed with water (1000 niL)
and dried over Na2SO4. After nost of the solvent is

renmoved by distillation, IPA (2x 500 nL) is added and
distillation continued tExampleedi due. The residue is

5-Ghiaee Y Bkl P oy iinoBROe GBI L A 2 2ot
métRyleibglj[¢ @ 4]iazddoft15- é]pﬁthndine?—amﬁuomnatemﬂ diwirated for
about another 2 h. The solid is filtered and dried at

45 C/10 mmHg for 24 h to give a tan solid (243 g, 57%
96%%&%3@0@ of Naiyl)(40 E)gamﬂ&m@ 60% in oil) in anhydrous THF (750

mL)5 'Sa]%@?(? nf m(eﬁ{yé (odoja_ ﬁg%ngl )1 2[11 n‘?oI)A']aﬁ rétﬁ;ﬁ?'ﬂéo"c

dropwibé woen3d mimt hyhe emmtyxre rsa:mrneel fon 3@ reinl Ukhennagfolution of [5-

Lo 6- I olo
orpud st Rrdad Fob A Bl g1 g
trifDidro-(1 10&ByIrdihylf-amiad &80 (gS))-SZQZle) in THF (150 mL) is added slowly
uora- 1- net hyl - e
°V§5I1%tm"&n%% ”ﬁﬁ‘?r‘%aeét% tgé%out gégﬁé&i fcg)}g\gofjt C(S)?:l-gp Jo0-6
°C24 Cold Tster eg‘BEﬂDI oth) s xddoed d@pa@eewbﬂ&) nommtamv\meetemperature
o G508 B LSBT BT, T S
with b@m?@twn gthwslrml E Vi 1000@ble rang e tl’ié)@emiitated 'ﬁhaecmsmiase is
oduct is dissolv to I PA (1000

o8 PorsoBLHEY A AR P el AT oSy Sl felowed by
adb‘ﬁgfn ?WHME‘d (1f OUOGmH) XTtokd mrl])ttﬁreQQQbeldd t® 3Gk charelrstﬂreb for 1 h.

and stirre or at this t T sol.i d
The rBieLEIE RIoGHa! de flﬁ?feés Wephes ?fﬁﬁigcqﬁcg (HEP gy & 'éd JBME
(25%%6%% :gh@\%eﬁ%hai i< 8Q4o1gad ﬁi’c?/sfva%%@m.ﬁmaeabcpm (75t%C. The
solution is flltered at 6(§rp 70 °C and cooled to 0 °C over 1 h and stirred for 1 h at this
temperature. The solid is filtered and dried at 35 °C/10 mmHg for 20 h to give a
white solid in anhydrous form (175 g, 80%, >99% HPLC area purity and 99%ee). A
smali portion of the anhydrous compound is placed in a drying dish of 80% - 100%
relative humidity at about 20°C to about 30°C for 24 h. It absorbed 5.8%wt of water
and stopped. This dihydrate is stable at about 20°C to about 30°C and at 5% -100%
relative humidity. '"H NMR (CDCls): & 10.2 (bs, 1H), 8.26 (s, 1H), 6.80 (d, 2H, J =
10.5 Hz), 5.79 (m, 1H), 4.13 (t, 2H, J = 6.3 Hz), 3.03 (t, 2H, J = 7.2 Hz), 2.57 (s, 3H),
2.35 (s, 4H), 2.07 (m, 2H), 1.27 (d, J= 6.0, 3H).

18



5-Chl oro-6-{2, 6-di fluoro-4-[3-(net hyl am no) pr opoxy] phe
nyl}-N-[(1 S§)-2,2,2-trifluoro-1-
woredolpbasshyl 1 [ 1, 2, 4] tri azol o[ 1, 5-a] pyri m di n- 7PEIMURID04/040854

succinate salt dihydrate To a suspension of NaH (40.9

g, 1.02 nmol, 60%in oil) in anhydrous THF (750 m _) is

added 3-net hyl am no-propan-1-ol (115 g, 1.21 nol) at

about 20-300C dropwi se over 30 mn. The m xture is

:}d for 30 min. Then, a solution of [5-

chloro-6-(2,4,6-trifluoro-phenyl)-[1,2,4]triazol o1, 5-

alpyrimdin-7-yl]-((1 S)-2, 2, 2-

trif Br@%sslf‘?fe{h?y PLeparajiPYy - @infne-(easwityied)phawi-trariojopyrimidine

AT 63O abibl shlt | Wdhurall L yhure

'S he)é/tﬁedayohlesgﬁ%%ggﬁgdls%{téiarﬂ%%td&fwo t%%sﬁe,ld&t”ﬁlefﬁﬁg%l)(@d
5 to0- 6 0C Cold water (1500 mM ) is added dropw se

whi l e mai ntain thegtenperature betweengd0 3 0C. THF

is renoved by distijllation. The reacti ¢n m xture is

extracted with f- Rty elPHYTBNE, 2x1 000 nl)

and to the separaRt edjaqu B phasg i s added in

portions succini N-aed 286" g, 2.1 ool )44 s added in
portions and fol %d/y addi t HON (1000 m ).
The nmixture is cOoléd"tox3 3 0C and spirred for 1 h.

The crude solid product is filtered, washed with cold
water (150 m.) and TBVE (2X%00 ni). The wet solid is
di ssolved into water (2000 niL) at about 75 OC. The
%ol utionis filtered at 60 - 70 OC and cooled to 0 OC
WBVFEF™ h and stirred for 1 h at this tenperature. The
10 R'dkioF;iosCiR:t t ered and dried at 35 ¢/ 10 nmHg for 20 h
O iV ite solid in anhydrous form (175 g, 80%
éé@&%&%ﬁ purity and 99%e). A small portion of
it leearaimbegdr ol ;ongpound is placed in a drying dish of
>§00/ - 00%relative hunmidity at about 200C to about
BOCYEE 24 h, It absorbed 5 8%t of water and
Rt aopiRitare Batis indbpardicatieHi ot G3t@klig & about 200C to
o 5 \ o
ST AT

attached form a 4 to 6 membered saturated heterocyclic ring having 1-2 nitrogen

atoms and 0-1 oxygen atoms or 0-1 sulfur atoms, and optionally substituted with R®;
R°® is C;-Cs alkyl; wherein the dotted line is an optional bond,
which process comprises:

20 a. reacting a malonic acid ester of the formula

R®0,C._ _CO.R’

F F

where R® and R” are independently C;-Cs alkyl with 3-amino-1,2,4-triazole, in the
25  presence of trialkyl amine base and heating at about 130-170°C, for about 1 to 6 h,
cooling to about 130° C, diluting with toluene, cooling to about 20°C to about 30°C,
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10.5 Hz), 5.79 (m 1H), 4.13 (t, 2H, J = 6.3 Hz), 3.03
(t, 2H, J = 7.2 Hz), 2.57 (s, 3H), 2.35 (s, 4H), 2.07

W@ 2005856560 1. 27 (d, J = 6.0, 3H).CLAINMS: 1. A pPOL/ESHI04/040854

for the preparation of a

6-[ (substituted)phenyl]-triazol opyri m di ne

di carboxylic acid salt and as a hydrated salt having
the structural formula ;I) Rl R3 ccoh-y - No . HOO
@\AFGING; & leagt twoseauvalepis elammeowpalkali trptal hytir@xids AI®M) and
Nsdl&ingthé BiINRIQ'salbf e fedmu 4; X is. A or Br; R3 and
R4 are each independently Hor O C 3 alkyl; or R3 and
R4 when optionally taken together with the nitrogen
atomto which each is attachgd formsa 4 to 6 nenbered
saturated heterocyclic rin§Mh 1-2 nitrogen atons
and 0-1 oxygen atons oly.0- at ons, and
optionally substitut e(/vviNth 5; IR5 is Cl-C3 al kyl;
wherein the dotted IineFlJ‘sN oft i onal bond, which

process conprises: a. reactind™a malonic acid ester of

the fornul a

b. halogenating the dimetal salt with a halogenating reagent POX; where X is Br or
Cl to obtain the halogenated product of the formula

F F
X

¢
N/J\N/ X F
c. reacting the halogenated product with an amine

R1

A

R NH,

in an aprotic solvent at about 20°C to about 30°C to obtain the amine product of
the formula

N/J\ = X F
d. reacting an alkali metal hydride with an aminoalcohol HO-(CH,),-NR°R*
for about 30 minutes in tetrahydrofuran at about 10 to 40°C, adding the amine

20
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20

R6A2C where R6 and R7 are independently C C3 al kyl
wWth 3-amno-1,2,4-triazole, in the presence of

W0 pi08l0kesbo am ne base and heating at about 1 30rQT0OS1004/040854

for about 1 to 6 h, cooling to about 130 C, diluting

wi th toluene, cooling to about 200C to about 300C, and
addi ng at | east two equival ents of aqueous al kal i

net al hydroxide (MOH) and isolating the dinetal salt

of t hePrPauwaiand hpeting torbeut G5eb@de fraabeyg 12He 20innit ettain the 6-
salt i where X is Br or

d to%%{&gi?ﬁfé? @gﬁgﬁ'ég‘%%@@q@ﬁ% EB% tof the formula N

X c. reacting the Rhl ogenated product w Ht an anmine Rh
FT NH, in an aprotic solvent at about 20(C to about

3Q0C to obtain ég ' prQducO-ofCihe—MNarpul a N X d.
reacting an al kal i ide w th an am noal cohol

HO- ( CH2) - NR3R4 fir, ad Al nut es i n tetrahydrofuran
at about 10 tofr(lggi afddi ng t he am neproduct and

heating to abou < 69 fer about 12 to 20 h, to

obtain the 6- [(subs'Ni t u%(ed) phenyl ] -triazol opyri m di ne
product Ra 0 - (CH2) - N R 4 e. reacting the

6-[ (substi tuted)phenyl]-triazol opyrimdine product in

wat 8r {Ractingthgitessubsityiedipheoyfitriakzolopwrinfidinenpraduct in water with a

dicarboxylic acid of the formula
0]

HO >

wherein the dashed line is an optional bond and adding a solvent selected from t-
butylmethyl ether, ethyl acetate and toluene to obtain the 6-[(substituted)phenyl]-
triazolopyrimidine dicarboxylic acid salt as a solid

R? R3

J\ R o——(CHz)n——h}l\ ’
R2” > NH R*

O n

N

N )
</ =z OH

HO

- p/ F

NJ\N X

f. crystallizing the 6-{(substituted)phenyl]- triazolopyrimidine dicarboxylic acid
salt from water and collecting the 6-[(substituted)phenyl]-triazolopyrimidine
dicarboxylic acid salt;

g. forming the anhydrous 6-[(substituted)phenylj-triazolopyrimidine dicarboxylic

acid salt by drying the 6-[(substituted)phenyl]-triazolopyrimidine dicarboxylic acid salt;
and
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25

O OH HO O wherein the dashed line is an optional bond
and addi ng a solvent selected fromtbutyl net hyl ether,

weeiglos@eet at e and t ol uene to obtain the PCT/US2004/040854

6- [ (substituted)phenyl]- triazol opyri m dine
di carboxylic acid salt as a solid RL R3 f
crystallizing the 6-[(substituted)phenyl]-

triazo yrim din i carboxylic acid salt from water
an d%C o% ?%%1 tI?]egaqlr];(arous 6~ [(substytuted)phenyl] triazolopyrimidine dicarboxylic

6- [@sndlmttlv\ﬁtht\n&ﬁiérnblaﬂmhﬂ a*Bf[QSQBQIt&BthQﬂlﬁﬁLtﬂ%olop rimidine

dIC Ilca form ng the ‘anh 3/
%&?ﬁ Y'F%@Eﬁ%@%w'ﬁ@h asANhgter sadi ne

dlcarboxyllc acid salt by drying the

6-[ (substituted)phenyl]-triazol opyri m di

di carboxylic acid sqlt; andh. treating e anhydr ous

6-[ (substituted)phenyl | & t Li azab-onym) M-I ne

di car boxyl i ¢ aci dRsal NHw ter to obtd'n a

6- [ (substi tut ed) pke i mtdi ne

di carboxylic aci & salt Qd hydr at ed

salt O 2. A proces¥ fng to claimil wherein the

trial kylam ne base is selected fromtributyl am ne and

tripropylamne. 3. A process (HBccording to claim1 or

claim2 wherein the nole ratio of malonic acid ester

to 3-amno-1,2,4-triazole is about 1:1. 4. A process

according to any one of clainms 1 to 3 wherein the

al kali et al

2. A process according to claim 1 wherein the trialkylamine base is selected
from tributylamine and tripropylamine.

3. A process according to claim 1 or claim 2 wherein the mole ratio of malonic
acid ester to 3-amino-1,2,4-triazole is about 1:1.

4. A process according to any one of claims 1 to 3 wherein the alkali metal
hydroxide is sodium hydroxide.

5. A process according to claim 4 wherein the alkali metal hydroxide, sodium
hydroxide is about a 50% aqueous solution.

6. A process according to any one of claims 1 to 5 wherein the halogenating
reagent is phosphorous oxychloride or phosphorous oxybromide.

7. A process according to claim 6 wherein the halogenating reagent is
phosphorous oxychloride.

8. A process according to any one of claims 1 to 7 wherein the dicarboxylic acid
is succinic acid or fumaric acid.
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30

hydr oxi de i s sodi um hydroxide. 5. A process accordi ng
to claim4 wherein the al kali netal hydroxi de, sodium

whyasosisee i s about a 50% aqueous sol ution. 6.PET/US2004/040854

process according to any one of clains 1 to 5 wherein

t he hal ogenating reagent i s phosphorous oxychloride or
phosphorous oxybrom de. 7. A process according to

claim6 wherein the hal ogenating reagent is

phosphorous oxychl oride. 8. A process according to any
ome of A gl ' Lcarhoxylic.acid is |
succi ni E Ogg?%a%cﬁ @ﬁ%’%@:%%ﬁ‘ tﬂé %ﬁgépoggghca%%%s&u%mc acid.
to claim8 wherein the dicarboxylic acid is succinic

aty.d. ABrocBePrQBRHHTy gat‘:ali:rgir Sengt cﬁe?m?g}fo 8hedin %lweaégr%ﬁcl solvent is

to 9 wherein the apr sol ven

N'\,(I)’N-'@!FWE}VHW%’P'%m de. 11. A process according to any

one of clainms 1 to 10 wherein R3 and R4 are each

i ndependently H or Cl-C3 al ky]. 12. A process

ddcor dt Rgcees aqcardinglte amtyeneiai clRBns $ te1@mbefdn R3 and R* are each

W@débséhderﬁ@-H&@{;@gﬁﬁﬁ. according to any one of clains 1
to 12 wherein the heating in step a is at about 1500C

for about 2 to 3 hours. 14. A process according to any

a2e ofA flodbdiacbokdholed MR b7 FRAl gaRDak 0, fiepgen

in step b is heated to reflux for about urs.
15. A process according to claim 14 wherein heating to

f | 1 . . d [ .
19 ol b el Ao A BIRSTRT R SEH PR e

to a
&I A P 19QC fapakaut 260 Bhwuts.

14. A process according to any one of claims 1 to 13 wherein the halogenating
reagent in step b is heated to reflux for about 8 to 24 hours.

\
15. A process according to claim 14 wherein heating to reflux is for about 16
hours.

16. A process according to any one of claims 1 to 15 wherein the heating in step
d is for about 16 hours.

17. A prolcess according to any one of claims 1 to 16 wherein R' is CF; and R2 is
methyl,

18. A process according to any one of claims 1 to 17 wherein the amine in step ¢
has the (S) configuration

R1

R?7(s) "NHy

23



17. A process according to any one of clains 1 to 16
wherein RL is CF3 and R2 is nethyl. 18. A process
wWaewsnsisng to any one of clains 1 to 17 wher ei PCT/H82004/040854

amne in step ¢ has the (S) configuration RL R" (S)

NH219. A process according to any one of clainms 1 to

18 wherein the solvent in step e is t-butyl nethyl

ether. 20. A process according to any one of clains 1

to 19 wherein in step h the treating with water is by

3, Sawg,%};ggg %@B?ngﬂo%?%ﬂg ro?ola%i‘s 1 t% o Qf&3H tfqg rsoﬁlle?ﬁt in step

preparation
eis[poytylreethylgthesd) phenyl-] -t ri azol opyri mi di ne
di carboxylic acid salt and as a hydrated salt of
formula (I11) RL RBfL V -%wherein: RL is CF3 or

5 202F5;A Recess d¢cording toGRyaink wf claims ttoatd wkrepan step the3,

4 ' 0 j_nd dently H
Rt i Biers by 8 3Rl BuiRP e < an ot Bnal
bond, which process conprises a. reacting a nmalonic
id t . , -
A doE Rl ? yor R nyBERLA O o BRI o B vinzguogymiaine
digarizoxylic acid salt and as a hydrated salt of formula (ll)
10

</N\N\ Q o
_ HO/U\//\”/
N/kN/ XF o

i

wherein:
R' is CF; or C,Fs;
15 R?is Hor C-C; alkyl;
n is an integer of 2, 3, or 4;
Xis Cl;
R® and R* are each independently H or C;-C5 alkyl;
wherein the dotted line is an optional bond,
20 which process comprises
a. - reacting a malonic acid ester of the formula

R®0,C._ _CO.R’

F F
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nole ratio of about 1:1 in the presence of
tributylam ne and heating at about 150 C for about 1

WO 2006/0f56€ 00l i ng to about 130 C, diluting w t hP€DUSEN€)40854

cooling to about 200C to about 3Q0C, and addi ng at

| east two equival ents of aqueous sodi um hydr oxi de and

i solating the di sodium salt 'of the formula ,F ONay U |
al ogenati ng the di sodi um sal t with a

I Il N b.

hal Waérr‘?ad@\!’?‘ﬁ@j Reatreiftenmndentvh 6 axlkyd Wdth Byantieat Ppgtriteole, in a
r ef nete fa@6 oPBISBLE 11 9%{&% o
pr oguct aof Ot he f grﬁ{}hgé ﬁfeg.gﬁ‘?éeﬁéi@ﬁ‘ﬁml? al eagﬂ%?te%pout 150
pr ottt QP4 onb dwi eroling tRapeyt 192 G, wilatingpitottolaene, cooling to
sol sigdilt PCaROHbout EYect %n@?étgﬁ ccfgpfe% E“tw?b vlaﬁfnkdof aqueous

hours_to obt ain an_am ne

r eatdHg hyFroxidr and isplatiap ﬂl*%/@!ﬁ@di@mmtt lof the fammutmal cohol
HO- (CH2) n- NR3R4 for about 30=m nutes in
tetrahydrofuran at anbi entONehpenat ure, adding the
am ne product and heat i\n 55-60 C for about
12-20 hours to obtain Ai

triazol opyrim di ne prog

b. halogenating the disodium salt with a halogenating reagent POX; where X is

Cl by heating to reflux for about 16 h to obtain the halogenated product of the
formula

X
4 x
¢. reacting the halogenated product with an amine

R1

R%7(8) "NH,

in an aprotic solvent at about 20°C to about 30°C for about 24-48 hours to obtain
an amine product of the formula

25



I 0-(CH?2) - N4 Xe. reacting the

6-[ (substituted)phenyl]- triazol opyrimdine product in
wWowi0s/035684 h a di carboxylic acid of the fornul aP@r/Qk2004/040854

HO O wherein the dashed |line is an optional bond and

addi ng t-butyl nethyl ether to obtain the

6-[ (substituted) phenyl ]-triazol opyri m di ne

di car boxylic acj . stallizing the

6-[ surﬁéié 'QQﬂ'b@'j‘%‘h@ﬁW qurhdﬁd\ﬁ%l%lmihmlmh% HO-~(CH.),-NR°R*

di car bioxyibd Huzeal r
6| F?; ubg?l ?Lﬁt{z:?gﬁ%ﬁ n’|£ tefrtéﬂ'ﬂécg’fgfagn a)}%ﬁ%u%‘? én‘?;%rétﬂl% aggmg the

di car FBRYFiPEL ng 5@3{“’“@ to P@?‘ﬁﬁﬁ@of Eéoaamnaw hours to obtain
6-[ ( suhswsmoemmamhw ttfdz%%%&t@rﬁ?ﬂfmegﬂrgalﬁ

di scarboxylic acid salt by dr

6-[ (substituted) fuenyl]-tri azoI opyrim di pg

di carboxylic acid\salt; _and h. treating the

6-[ (substituted)p | 1Rt Lhaz ol Opy(CH)dite,

di carboxylic ac d (S ' ter masatmﬂated wat er

at nosphere to oma \ bstitut ed) phenyl ] -

triazol opyrim di carboXylic acid salt as a

hydrated salt o {:JS( X(FI) Rl R3 O(CH2)n-N H

5 .
e. reacting the 6-[(substituted)phenyl]- triazolopyrimidine product in water with a
dicarboxylic acid of the formula
0
Ho” NN OH
0]
10 wherein the dashed line is an optional bond and adding t-butylmethyl! ether to
obtain the 6-[(substituted)phenyl]-triazolopyrimidine dicarboxylic acid salt
R! RS
|
H
(S) NH (C 2)n N~R4
(0] n
4 P~
< /k HO™ OH
o ;
15
f. crystallizing the 6-[(substituted)phenyl]-triazolopyrimidine dicarboxylic acid salt
from water and collecting the 6-[(substituted)phenyl]-triazolopyrimidine dicarboxylic
acid salt;
20
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OHN *N ~X O 22. A process according to any one of

clains 1 to 20 wherein is produced. 23. A process
waewsnsisng to any one of clains 1 to 20 wher ei PCTZES2081/040854

2HoO i s produced. 24. A process according to claim 21

wherein is produced. 25. A process according to claim

21 wherein CF3 H 2HoO i s produced. 26. A process

according to any one of clainms 1 to 22 wherein the

ol dornaing thep@inhiydravig dritaubdtitpiedihienyl}-tiaapippsiniiding dispa@oxylic

adid s&PBY brylnfthb 8- AleBYtutbd)bhenyil-triazolopyrimidine dicarboxylic acid salt;

and

5 h. treating the 6-[(substituted)phenyl]-triazolopyrimidine dicarboxylic acid salt
with water in a saturated water atmosphere to obtain a 6-[(substituted)phenyl]-
triazolopyrimidine dicarboxylic acid salt as a hydrated salt of formula (i)

R R3
I
R O—(CHp)—N. _,
2(8) NH R
(0] n
/4 =
< /k HO™ OH
O
I
10
22. A process according to any one of claims 1 to 20 wherein
CFy /
’ F
NH O\/\/ CH3
N«
O ”\/ﬁr
15 NT N

is produced.

23. A process according to any one of claims 1 to 20 wherein
20

CFa !
NH : O\O/\/N\CHg
</N‘N X HO/U\/.\”,OH " 20
NAN/ al o)

is produced.

27



WO 2005/056560 PCT/US2004/040854

24. A process according to claim 21 wherein

CF3 }*
R o] N
@%NH B/\/ “CHs
\ NN ) OH
¢ HO
N%N/ o 0o
5 s produced.
25. A process according to claim 21 wherein
CFs /H
F o) N
/(S%NH ~ TN \CH3

0
L 2H20
G T oty
- s F
NT N7 g 0

10 is produced.

26. A process according to any one of claims 1 to 22 wherein the mole ratio of
halogenated product to amine in step C is about 1:2 to about 1:3.
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