PROCESS FOR PREPARATI ON OF SUBSTI TUTED AM NO ALCOHOLS
FI ELD OFTHE | NVENTI ON The present invention relates to
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am noal cohol s which are useful in the preparation of
tubulin inhibitors which are useful in the treatnent

of cancer. BACKGROUND OF THE | NVENTI ON There is still

a need in the art for cytotoxic agents for use in
cancer therapy. In particular, there is a need for

cyt ot BROCESIOBR RREFRARATONOF SuBSTHEATED AeiyooAtdOBDLS
tunors which have an effect simlar to paclitaxel and
interfere with the process of mcrotubule formtion.
AHELD ORAHE/INVENTIONi s a need in the art for agents

whi ch accel erate tubulin polynerization and stabilize

t he assenbl ed m crotubul es. Described in copendi ng

case Dbbépteshiot invevitia® t2at0s teag ptocesd job thepreperation of substituted

6 filed Sept er 24 003.is a .series of
S RBRsB00e whleiyHm TR T maoareliy ot P Eisip ubivasre
hasafulgn tHedresttmactaicahcdrormula RL 2 N R// N NA X (D
whi ch are m crotubul e inhibitors and useful in the
treatnment of cancer. Useful in the preparation of the
aBACKGIRIINDIFITHE IINYENFION ut ed) phenyl ] -
triazol opyrim di ne conpounds are a series of
substituted am no al cohols of the

There is still a need in the art for cytotoxic agents for use in cancer therapy.

In particular, there is a need for cytotoxic agents which inhibit or treat the growth of
tumors which have an effect similar to paclitaxel and interfere with the process of
microtubule formation. Additionally, there is a need in the art for agents which
accelerate tubulin polymerization and stabilize the assembled microtubules.
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

which are microtubule inhibitors and useful in the treatment of cancer.

Useful in the preparation of the above described 6-[(substituted)phenyl}-
triazolopyrimidine compounds are a series of substituted amino alcohols of the
formula HO-(CH,),-NR'R2.



formul a HO (CH2) n- NRLR2. Descri bed by Kabal ka, George
W ; Li, Nan-Sheng; and Pace, R David, Synthetic
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preparati on of am no al cohols by the
N-t - but oxycar bonyl protection of primary and secondary
am nes via a hydroboration- oxi dn reacti on sequence.

Vot Psibee by KebBlkS REEENN K NAF SHong bl Pros R Davd,
Algydmatic ChmphunzaBbhs $8995yY, a2$(hr4m 2:1*3684(3613 ehe( gréPdratiod 8amino

2154-7 is th
a{?@rwrb@rﬁr% By GRS 81 Pted R RER M eoR A prines via a
NiHZ:€1CbiajaB 6 onidh heddi6R8dudnoe CH2Cl 2 cont ai ni ng Na2CC3
vvhr ch gave MeNH(CH 2)3CH in 37%yvyield. A Parkkinen et
al, Journal of Physical Organic Chem stry, (1991),
4(1) 53-7 describes the hydrolytic deconposition of

2) sotscipedBY RBRHTy, Baagrrovsbitn V- R o Rabscimi,

 Sm tipvestalakddeii Nmmlﬁr@&%ﬁhrchéﬁhﬁa 33@91‘}0 9}5 21927 is

prepar ati on of the |ithium al mnum
hye ?'a@?er%%rasrsoqrfﬂ 'kV'é‘P%ﬁﬁg_l dé%ﬁﬂ% eﬁ?'@ riefamRie
PMNGSLTES,CH withi RCOANE IrPOHIR, cdiisifin a2©OQWhrch yada,

Kazuo; te,. Yoshinori, Canadi an Journal of em stry
M(C%E@ﬂm &aVigl- descri be t he synthetic

procedures where in the presence of NaH, the
nmet hyl atr on of HZNCH2CH2OH by Me2SO4 in THF (qave
mai niy PREKIEED eLploipmaliokBloysicabseaic Chpristry, (1991), 4(1), 53-7

MeRREATRSHEOMRIro e &t pdksitibn bi e®i| @%‘ﬂ%dﬁoﬁﬁaﬁé%dtﬂ%ﬁ&d for
were MeNHCH 2 andplgele 2)4 Simlar results

W@%&M@M@ﬁcw@q@ﬁmm CH2) 30H to give MeHN(CH 2) 3CH.
Described by Felfoldi, K ; Laszlavik, M; Bartok, M;

Karpati, E. Acta PhyS| ca et
Described by Powell, John; James Nadine; Smith, Stuart J., Synthesis (1986),

(4), 338-40 is the preparation of MeNH(CH.);OH by the lithium aluminum hydride
reduction of formamide HC(O)NH(CH,);0OH in the presence of triethanolamine.

Kashima, Choji; Harada, Kazuo; Omote, Yoshimori, Canadian Journal of
Chemistry (1985), 63(2), 288-90 describe the synthetic procedures where in the
presence of NaH, the methylation of H.ONCH,CH,OH by Me,SO, in THF gave mainly
HsNCH.CH,OMe, MeNHCH.CH,OMe, and MesNCH,CH,OMe, whereas with LiH or
CaH, the products were MeNHCH,CH,OH and Me,NCH,CH,OH. Similar results
were obtained with HoN(CH,);OH to give MeHN(CH,);OH.

Described by Felfoldi, K.; Laszlavik, M.; Bartok, M.; Karpati, E. Acta Physica et
Chemica (1980), 26(3-4), 163-9 is the preparation of numerous compounds which
include for example MeHN(CH,);0H by reaction of CI(CH,);0OH with methylamine in

ethanol in an autoclave in 55% yield. However, the preparation method produces a



Chem ca (1980), 26(3-4), 163-9 is the preparation of
numer ous conpounds whi ch include for exanple MeHN(CH
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et hanol in an autoclave in 55%yield. However, the
preparation method produces aflammabl e solvent and so
is not sufficient to prepare the substituted am no

al ' i cyl ar. . 3-met hyl aii no- pr.opan-1-ol .
cFiE S0l An b ol ot o g RipBliBlzRuinG aiconors
Feand ampartitilaiS 3-rdethylaminoggropdre16heni cal Soci ety, Perkin
Transactions 2: Physical O ganic Chem stry (1972-1999)
(1980), (11), 1739-45 describe the preparation for

exantihiiasy, NahiR( Bake),3GHoby, Brtd:RetiiarFarhar@@HCEK Qb of the
2Rl Sobloh] Pl Lyt i B BN fGend cREmisty 71672-19009)
Te19ahed tn 1780145, debibeliGe piRetioh Hbetdnlc of MeHNRCH,):OH by
At | | . ich the .
PGP bR APYCPLRNERR i il R ol e inas wola

the presence of ethanol or aniline in toluene. S. D

CGol dberg; and W F. Wi tnore; J.Amer.Chem Soc; 59;

1937; 2280- 2282 describe the preparation of _

nmonoal Bserbenidpyr doueded, 5. virenraelst, Uh€.; Jetransiropeae! 35510; 1994;

i.th trinethyl ene oxi de made romtrlmethyl ene
T A TR O L
r ecactecowitnars exddise of athingyin tHegprasdricef efhanol or aniline in toluene.

tri met hyl eneoxi de and trinmethyl ene bronohydrin on the
am nopropanol . Described by S. Searles and V. P.

G egor B, DJ Géldberg@laedw\ﬁlcﬁ’: Wrﬁmﬁioréﬁé—bﬁ\m&.@@n@g@@; 5% 1688 2280-
ti. f in X

52887 HSvodRe s Aepriahel moSoslsysvmiopgprrasls (wsieipthe

2 Bfrtiragpue@ns| is %am?d)WitmfriniaiﬁsW%ieajfﬁd@e?gdffrbml tmg{gwﬁﬁgﬁ
ide.in. t or ours_an

Bl S P Ped B Brsilien Risyoiie o Warole TRasicnatas aiected by the

akcjontfkiAdthy¥akesidkandZaamtrylenébrorholBRifin 0AGRe aminopropanol.

Chem Abstr.; 1 955; 11 646 descri be the preparation of

al kyl am nopr opanol s wherein a m xture of
Described by S. Searles and V. P. Gregory; J.Amer.Chem.Soc.; 76; 1954;

2789-2790 is the preparation, for example, wherein 3-methylamino-1 -propanol is
formed by reaction of a 25% aqueous solution of methylamine and trimethylene oxide
in an autoclave at 150°C for 12 hours and then collecting the product by distillation.

Kurihara et al.; YKKZAJ; Yakugaku Zasshi; 74; 1954; 763; Chem.Abstr.:
1955; 11646 describe the preparation of alkylaminopropanols wherein a mixture of
sodium, ammonium acetate, allyl alcohol and alkylamine are reacted in an autoclave
at 130-150°C for 7 hours. Prepared using the described conditions is for example
3-methylamino-1-propanol.

Described by Cherbuliez,E. et al.; HCACAV; Helv.Chim.Acta; FR; 50; 1967;
331-346 is the alkylation for example of amino-3-propanol-1 with methyl iodide and
the product 3-methylamino-propan-1-ol is purified by chromatography.



sodi um ammoni um acetate, allyl alcohol and al kyl am ne
are reacted in an autoclave at 1 30-1500C for 7 hours.
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3-nmet hyl am no-1 -propanol. Described by Cherbuliez. E
et al.; HCACAV; Helv.ChimActa; FR 50; 1967; 331-346
is the al kylation for exanple of am no-3-propanol -1,
with methyl iodide and the product

3- et hyl am no- propan-1-ol is purified by

chr omatypEilcaRBYb¥E Hiéschibed ooy e es i RddRG ?P@%ﬁ@@ﬂéﬁ%ted
be used to prepare substituted am no al cohols there is

a FERRialcahols theres aheqs IBER SERGHIPEPPesa Whish qaedg yssr for larger
| acaehrasedhtorRl epar ati ons. SUMVARY OF THE | NVENTI ON

The present invention provides a process for producing

a series of substituted ami no al cohols of the fornula

HO (CH2) - NRLR2 wherein RL and R2 are each

i ndependently Hor CrC 3 alkyl; or RL and R2 when
opSWMMéﬂYWFﬁk%NV {@®r with the nitrogen atomto

whi ch each is attached forma 4 to 6 nenbered

saturated heterocyclic ring having 1-2 nitrogen atons
and 0- Thepregant lvBRtongroides & procees 8t Bipsiucing @ series of substituted

ORInhiRE AcbbolS BPHBHbMIRIHOL (OMIRNR 8 wherdid REAn@ Rk ¥le each

whi ch conprises reacting a hal oal cohol of the formula -
x-Andgrendentlyher @i-fs ®kylsOhr oo, chloro or iodo and n is

arR'i Mg FNhedf oplichsl _Iy7tab€éﬂ BgeRecARiMeiNRISEA dtémawhich each is
aqueous sol ution. d

|
he descri bed process may optionally
coeaief 1aHM adtiorfemeahead sehtralrg SeterayriaNing lenegTha nitrogen
U Qi8¢ 0NERYFeR Bttt 6-18R@ atbme I dfiondlykdbbtituted with R®;
metal carbonate or alkali netal bicarbonate.
R” is C4-C5 alkyl; which comprises reacting a haloalcohol of the formula X-(CH,),-OH
wherein X is bromo, chloro or iodo and n is an integer of 2 to 7 with an amine

HNR'R? in an aqueous solution.
The described process may optionally contain an iodine source catalyst.
DEFINITIONS

The term base means an alkali metal hydroxide, alkali metal carbonate or
alkali metal bicarbonate.
The term alkali metal hydroxide means lithium, potassium or sodium hydroxide.
The term alkali metal carbonate means lithium, potassium or sodium carbonate.
The term alkali metal bicarbonate means lithium, potassium or sodium bicarbonate.
The term alkali metal iodide means lithium, potassium or sodium iodide.
The term alkali metal hydride means lithium, potassium or sodium hydride.
The term iodide source catalyst means alkali metal iodides or tetraalkylammonium
iodides.

The term heterocyclic ring as used herein means a saturated heterocyclic ring

having 4 to 6 members having 1-2 nitrogen atoms, 0-1 oxygen atoms or 0-1 sulfur



The term al kali nmetal hydroxi de neans lithium
pot assi um or sodi um hydroxi de. The term al kali net al
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carbonate. The termal kali netal bicarbonate neans
l'ithium potassium or sodi um bicarbonate. The term
al kali netal iodide neans |i thi um potassi um or sodi um

i odi de. Theter alkll e neans lithium

pGHES PRIANBIY SHh3 hyth 55@3 awl (N%ﬂm'r'we@ée%atﬁ'&%examples
C il des monilse, E}d é@idineﬁpyrﬁdlldln@dplﬂér‘&zmé azetidine and N-methyl-
tet raal Kyl ammoni um i odi des. The term heterocyclic ring

aP R Serei n nmeans a saturated heterocyclic ring

havi ng ThetiernbalRE MRS d@right odbranthdd K8 MncdtP 881 13 darbon
0X (ﬁﬁn atons or 0-1 sulfuratons optionally substituted

¥rC 3 alkyl. Non-limiting representative exanpl es

i rrthbuslen offahig RBIVEREMe B PEEbIGE eeleaaéa Frahi tﬂb@@oup methanol
p| erazine, azetidine and N net It%gger azine. The term
d

OTSREOrR Gk PRV e, a5 RN oRPRASTHE e dpthytetter, 1.4

tQﬂo&aﬁ@ftbl@@nélh@cﬂra|chl$l‘tﬁhétﬁér@ organi c solvent neans a
sol vent seLecLed fromthe group nethanol, ethanol,

i sopr oFATREPOXVAE RGP salteinglude thecaRpterqrignarate salt.

tetrahydrofuran, diethylether, 1,4- dioxane, toluene
and di chl or onet hane. Di car boxyl ic acid salts include
the succinate or fumarate salt. DETAI LED DESCRI PTI ON

OpEtAL EDVESTFONTON OFCRSS INVENTION prepar ation of a

substituted am no al cohol of the fornula
HO (CH2) - NRIR2 wherein Rl and R2 are each

| ndeperﬁdﬁﬁbééé fbt BB prepdredionl df Bl subStuted adith 2ol %f‘the formula

optionall ether with the nitrogen atomto

Wit @HCldae '3 ‘ﬁ'??rﬁkf‘ﬁ%oaﬂdo‘:r" ' each dgperdeptly Bpr C1-Cs alkyl; or

s&' lHnatR?QvHéﬂtcﬁﬁl@ﬁéAEr'tél@erfﬂoﬁ&h@na\wtmﬁe%t?og@htart&ﬁ WwhELRBEch is
and 0-1 oxygen atons or 0O-1 sul fur atoms, and

opttrehfd fryM 8 detd menberegisaiirgigd heterocyclic ring having 1-2 nitrogen

atoms and 0-1 oxygen atoms or 0-1 sulfur atoms, and optionally substituted with R%;
nis an integer of 2 to 7; R®is C4-Cs alkyl; comprising the reaction of a haloalcohol of -
the formula HO-(CHy),-X, where X is Cl, Br or I, with an amine HNR'R2, in water as

solvent at a temperature range of about 20°C to about 90°C.

Optionally the preparation of substituted amino alcohols of the formula
HO-(CH,),-NR'R? is in the presence of a catalytic amount of an iodide source

catalyst which includes alkali metal iodides or tetraalkylammonium iodides.

The preferred iodide source catalysts are alkali metal iodides and the most
preferred is sodium and potassium iodide.

An embodiment of this process is wherein the optional amount of an iodide
source catalyst used is the catalytic amount in the range of about 1 mole % to about
100 mole %. A preferred range is about 2 mole % to about 10 mole %. The most
preferred catalytic amount is about 5 mole %.



nis an integer of 2 to 7; R3 is Cl1-C3 al kyl;
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am ne HNRLR2, in wateras solvent at a tenperature

range of about 200C to about 900C. Optionally the
preparation of substituted am no al cohols of the

formula HO- (CH2)-NRLR2 is in the presence of a

catal ytic anount of an iodide source catal yst which

i ncl udésottlek ambodirteat of thidipteseseis wmremahgwowma lofiRaloalcohol

di des preferred iodide source cat ts are
ARRATTe s P PoGiet eanid ! oSl tHEr & apReabd oS sogh
amdloplzbhsito amineddirtibe rémgesftzbduneato about Miss TRE @GRS prefdired
wher ej anmount a‘Pml odi de source

c &Ply lpoEEglaglcghc?ﬁ%a@grted§9pelg1 unt in the range of

about 1 nole %to about 100 nole % A preferred range

isabOLi.me)Ie% 0 about 10 nmole % Thenofo@m .

pr ef er 08 PEARESF {aY begabifictoyt &t 4 fRiTReraiurfiandePhakaul dp°C to

etaibonh 90e0t qureﬂehed tgmPEratse tahgBieaRiun 209TStoabost 5@“@ oThe most
"3 %iaco ot a,%lgg (glnthe range of about 1:1

t8r 316) 1 e e “rﬁ'?)? 8Pt nol e ratio of hal oal cohol

to amine is in the range of about 1:2 to about 1:8.
The np preferred nol e ratlot%f hal oal cohol to am n

i s abo efr QFeSTHRY heseEiad QUi e range gt @Bowd h i alput 72h. A
t prgjefred tine rargegdeasiut 0oL abobiCiaon, abedlino8isterrAd time for the

preferr tenperature ra i s about 20Q0C to about 50
oEFOC?ﬁ%Fﬂb%‘Ea'}E‘?i?‘&ﬁ%BOLFE%E"H ature is about 25C. The
process may be carried out in the range of about 8 h
to abo referred tine raneis about 10 h to

A
about Lé{‘éprﬁf%”?ﬂ@"l]i’gg'f“e&tﬁ el '??ﬁ‘é for the process to

be carried out is about 15 h. A preferred enbodi nent

i s where 4.
A partrcu?argl preferred embodiment is where n is 3.

An embodiment of this process is where R' and R? are each independently H
or Cy-C3 alkyl.

An embodiment of this process is where R' is H and R? is methyl.
An embodiment of this process is where X is Cl.

A process for the preparation of the aminoalcohol of the formula:
HO-(CH,),-NR'R?

wherein:

R' and R? are each independently H or C;-Cs 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



A particularly preferred enbodinent is where nis 3.
An enbodi nent of this process is where Rl and R2 are
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this process is where RL is Hand R2 is nethyl. An
enbodi ment of this process is where Xis C. A process
for the preparation of the am noal cohol of the

fornul a: CH?2) n- NR1 erein: Rl and_.R2 are each

| AL AT a0 SE- LR =Rgpe. and Bricen) Giestiice witn
optis amitéger bBR &n7;tRIge Che; aldyt:h t he nitrogen atomto

whi ch.eacnﬁi att.ached forma 4 to 6 nenbered

sSPTIPAYRS esi%qsoocf,ycl ic ring having 1-2 nitrogenat ons

and 0-1 oxygen atons or 0-1 sulfur atons, and

O Mo e 2, i
\rNﬁaCt i %g _amid:gHNE{j B?thllvat@f ’go%fEﬁm bﬁ@?ﬂiﬁ@ld}iﬁoécggﬁé foratula
ere C#_gq‘ Blo0r |, with an amine , in
AT

wat er t noal cohol of the fornula

HO- (KCH2gpmeeNERAtRRy; b. concentrating; c. adding a base;
d. concentrating;, e. extracting with organic solvent;
f . i Pﬁ@P@ﬁg’aS% concentrating to a residue and

col l&ctomgntragngpr oduct .

e. extracting with organic solvent;
f. filtering;

g. concentrating to a residue and collecting the product.
Optionally the residue collected may be collected and purified by distillation.
The process may optionally include an iodide source catalyst.

Additionally, provided is a process for the preparation of a 6-
[(substituted)phenyl]-triazolopyrimidine of the formula

R® ‘ R’
R4J\NH : O_(CHZ)“_IL‘I#
a0
N7k N E

wherein:

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 CF; or CFs; |

R*is H or C,-C; alkyl;

R®is C;-C; alkyl;
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Optionally the residue collected may be coll ected and
purified by distillation. The process may optionally
Addi t i onal PET/US2004/040855
provided is a process for the preparation of a 6-

[ (substituted)phenyl]-triazol opyrimdine of the
formula RS RL O (CH2)n-N H wherein: Rl and R2 are each

i nd of. C1-C3 al kyl; or RL and R2 when
og} ?sgaﬁrgﬁfe@%téfké;ﬁ 'ogether with the nitrogen atomto

WX siClea8h is attached forma 4 to 6 nmenbered
S SRS Bl L DM i A L™
optional |y substituted with R3; RS is CF3 or C2F5; R4
o 2FEN TR & o Bt or a pharmeceutical A
acceptabl e di carboxylic acid salt or hydrate thereof
For ritn o penecs 54 adlsencfAhe M B Bk, wrrau i Cr or |
ani ne MRRERmine HMR'BF, it afeprarioan mdrminailestibs @E idhia
f or mul %%ﬁ%kmﬂﬂmm b. concentrati ng;

b. concentrating;

c. adding a base;

d. concentrating;

e. extracting with organic solvent;

f. filtering;
g. concentrating to a residue and collecting the aminoalcohol of the formula
HO-(CH,).-NR'R?;
h. reacting the aminoalcohol HO-(CH,),-NR'R? with an alkali metal hydride

for about 30 minutes in tetrahydrofuran at about 10 to 40°C, adding the amine

product

4
<N/J\N/ x T

and heating to about 60° C for about 12 to 20 h to obtain the 6-
[(substituted)phenyl]-triazolopyrimidine product

RS R!
S |
R4 NH O—(CHl N o

4
<N/J\N/ x "



c. adding a base; d. concentrating; e. extracting wth
organic solvent; f. filtering; g. concentrating to a
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HO (CHa) n- NRLR2; h. reacting the am noal cohol
HO (CH2)-NR 1R2 with an al kali netal hydride for about
30 mnutes in tetrahydrofuran at about 10 to 400C,

addi .am r t A F. NU and heating to .

about e RSB BGhe Bhaty e BEmin: pEtetin a

[ ( substdidaricesijqoddan gl the farmauizol opyri m di ne product Rl |
,0-(CH2) - N. reacting th '

6- [ (substi tut ed) phenyl]-tri azol opyrim di ne product

with a dicarboxylic acid afo 2 la OHO o

wherein the dashed line is an optig®nal bond, in

t-butyl nethyl ether to obtain the 6- .

[ (s uwg%rpmh% dashesdipels an pptipngl g Indtityieetiyoetoert to obtain the 6-
di cadmeiutes)sHehg-3RZolopyrimidine product dicarboxylic acid salt

RS R!
I
R4/LNH F. O—(CHg)n—N\R2
(0]

N~

N™ X
/4 . L= OH
N™ SNT X o

j-  optionally treating the 6-[(substituted)phenyl]- triazolopyrimidine product
dicarboxylic acid salt with water to obtain the 6-
[(substituted)phenyl]-triazolopyrimidine as the hydrated salt.

The described process may optionally include an iodide source catalyst.

Preferably the dicarboxylic acid salt of the 6-[(substituted)phenyl]-triazolopyrimidine is
the succinic acid salt and more preferably as the anhydrous salt is treated with a
saturated atmosphere of (80-100%) relative humidity of water to form the hydrated

salt and in particular the dihydrated salt.

Preferred bases include alkali metal hydroxide, alkali metal carbonate or alkali metal
bicarbonate.

More preferred bases are alkali metal carbonates.

A particularly preferred base is potassium carbonate.

Preferred organic solvents include methyl alcohol, isopropyl alcohol or ethyl acetate.



R2 O] . optionally treating the
6-[ (substituted)phenyl]- triazol opyrim di ne product
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[ (substituted)phenyl]-triazol opyrimdine as the
hydrated salt. The descri bed process may optionally
i ncl ude an iodide source catalyst. Preferably the

ar.box

s eaapd Sl AR dsigeicaran aogipsss of e
S eesent invertiod, siEtishoald cotrbe eonztrebe nalbimjtingshéd smope of this invention.
anhydrous salt is treated with a saturated atnosphere
of (80-100% relative humdity of water to formthe
hydrated salt and in particular the dihydrated salt.
Preferred bases include al Iai l,ial hydr oxi de, al kali
nmet al carbonate or al kal i %i car bonat e. l\/bre
preferred bases are al kali net aI car bonat es.

ti d b
B et er dod by gah g Poampaand 560 b 050 A %%r)%rﬂ@wc% C4,640.3)is
i $tbsr$b|lvp@rlin mletmlaahnewollﬁtdm)(h Li’iﬁl@ml&/?%&n Water f AlbiicnM2)646-6) and
nt to | ustr
o ARaTR L% B 3R TReufacioh batrcistio 60 efasrmirs g the
besolvenisis retkded i Vdcobte AYSA e, sroorpersabtrdmms(tulre,vméssamn
TR ob% 2 e o ey By 8 B LRIt e e e
meulsyéraiet fremsthavbli( ago mandﬂltewted %rolrgh/mbrag ,of édudar §61h(200 g).
ed.to

e vESed R Mo el i ubL ik SO4Ra RE wgcompined

| |andelkissvbritnareacmmovédtogiedarmbrange bmeTh@argfsldmnled at ~1-2 mm

m, xture, assr m car hg i s, adde

T R e TR B0 P B e & iglaadg rap. Tre
distillation afforded 3-methylamino-propan-1-ol as a clear, colorless liquid (22.0 g),
BP 165-167°C (760 torr), C4H;;NO, MW 89.14

Example 2

A mixture of 30 g of sodium iodide, 500 g of 3-chloro-1-propanol and 4000 mL
of methylamine solution (40 wt.% in water, Aldrich 42,646-6) is stirred at room
temperature for about 17 h. The solvent is reduced in vacuo to ~700-800 mL. To the
reaction mixture, potassium carbohate (500 g) is added and the remainder of water is
removed to a residue which is distilled with toluene to afford a residue. The residue
is suspended in methanol (2000 mL), filtered and the cake washed with methanol (2
x 1000 mL). The methanol layers are combined, and the solvents are removed to
give an oil. The oil is distilled to afford 3-methylamino-propan-1-ol as a clear,
colorless liquid (352.0 g), BP 90-95°C (8 mm), C,H{;NO, MW 89.14
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suspended in nethanol (200 nL) and filtered through a
plug of silica gel (200 g). The plug is washed with

woredsassi4 (2 x 100 L), the organic | ayers ar ePCT/US2004/040855
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conbi ned, and the solvents are renoved to give an
orange oil. The oil is distilled at -1-2 nm Hg from
roomtenperature to 60C with an-oil bath and a
distillation trap. The distillation afforded

3- met hy! am no- propan-1-ol as a clear, colorless liquid

( WPHAT §S CLAIMEBYS:1670C (760 torr), CAHL1 NO, MW 89. 14
Exanple 2 A mixture of 30 g of sodiumi odi de, 500 g of

3-chl oro- 1- propanol and 4000 nL of methyl am ne
sol ut.i Aiprqcess for i prapavatier of a&‘stms'tlmtedfla’&nlﬁé&‘o@)woli of the formula

i t.ure f t 17 h., Th
SN ST G5 BBl U,
Sdend 6ﬁwhenxtqphmallpmmsioth@ramerthah&ro@w@tc@) td \ﬁhlalﬁi desh is

to. a.resi

mﬁga%h% (SR P e R Bl PSS s aatroser
Tla’@mrmlotme okysgemwﬂme oe d)-l Bulfue atvmmng lan 2p6ham Substituted with R®:

7

Hj)lﬁt: gﬁ-ﬁgeg%e?i% OII \émglaggpﬁe%% haeg'%actﬁqé))é a halo%lcohol of

stlefernngda &Qe( Ol-?fbmxlgmdre xgsm Bror 0 With Fhammid HNR'R?, in water as
o afford 3 ro as a

o5 4 pab RS fode TP RN 300 BigPRIL-Cl 8s &

CAH11 NO MWV 89. 14WHAT IS CLAIMED |I'S: 1. A process for

t he pr ation of. a substi ed am ng al cohol of the

for il ARt e Aol (S UL aiteRe TG s e soprce catalyst.

|ndependently Hor Cl1-C3 alkyl; or Rl and R2 when

oht " Bt SR BRI AR S AR ESTeRET, s prsen

saturaheﬂcdtaalymamgwiu cri ng having 1-2 nitrogen atons
and 0-1 oxygen atons or 0-1 sul fur atons, and
optionally substituted with R3; nis an integer of 2

to 4. Ra prec@s@c@or&in@}tb clafr® a1 cRIM @ viteeeiR GRCIbHIAB sBfircd catalyst

hal oal cohol
1S an alka? metal iodide or a tetraalkylammonium iodide.

5. Aprocess according to claim 4 wherein the alkali metal iodide is sodium or

potassium iodide.

6. A process according to any one of claims 3 to 5 wherein the catalytic
amount of iodide source catalyst is present in about 1 mole % to about 100
mole %.

7. Aprocess according to claim 6 wherein the catalytic amount of iodide
source catalyst is present in about 5 mole % to 10 mole %.

8.  Aprocess according to claim 7 wherein the iodide source catalyst is present
in about 5 mole %.

11



the formula HO- (CH2)-X, where X is C, Br or I, with
an am ne HNRLR2, in water as solvent at a tenperature

W0 20g@565ii4 about 200C t o about 900C. 2. A pr 0CeBET/US2004/040855

10

15

20

25

30

according to claim1 further conprising an iodide

source catalyst. 3. A process according to claim?2
wherein the iodide source catalyst is present in a

cat al yti rocess _accordin 0 ¢claim?2 or
Clai o S RERBRTScoptind e 410 5 BETERS 1 § ubhércn g TmpSrature
al kal i netanbe iabale20to abduet0aal kyl ammoni um i odi de. 5.

A process according to claim4 wherein the al kali

netal iodide is sodiumor potassiumiodide. 6. A

process aA@esadissgedaddiagyo claien @fvhetei e t@mperalurdhesRiunos°oc.
the catalytic anount of iodide source catalyst is
present in about 1 nole %to about 100 nole % 7. A

process aspesodssgcdaddinl & anybonkhsiiciims t e 10aihakelh XGs Cl.
anmount of iodide source catalyst is present in about 5
nole %to 10 nole % 8. A process according to claim?7

wher €2.n t A@rodeds deca@ing ECamadri ofslaims 106 83 Aherdif nabowW 4.
5 mole %9. A process according to any one of clains 1

to 8 wherein the tenperature range is about 20 to

abou13.50 AGrock8s abedpding @SEairt COWHERH AR £l aim 9
wherein the tenperature is about 250C. 11. A process

according to any one of clainms 1 to 10 wherein X is
a. 12. Aapraees écnﬁﬁ:@' ﬁ@ (5] mf drie FANaiRee 1ef SWh@Péﬁ thls h&e ratio of

11 wherejn n is ess accordi ng
claim f?“W?QP%‘ltﬂ aﬁ“”es'ssm t]hféfangﬁpﬂrag?é’é"sy R akewil rﬂg’5 to
any one of claims 1 to 13 wherein the nole ratio of

15. A process according to claim 14 wherein the mole ratio of haloalcohol to

amine is in the range of about 1.2 to about 1.8.

16. A process according to claim 14 wherein the mole ratio of haloalcohol to
amine is about 1:4.

17. A process according to any one of claims 1 to 16 wherein R' and R? are
each independently H or C;-C; alkyl.

18. A process according to claim 17 wherein R' is H and R? is methyl.

19. A process according to any one of claims 1 to 18 in which the
aminoalcohol reaction product is subjected to steps comprising:

a. concentrating;

b. adding a base;
concentrating;
extracting with organic solvent;

filtering;

P a0

concentrating to a residue and collecting the product.

12



hal oal cohol to amne is in the range of about 1:1 to
about 1:15. 15. A process according to claim 14
wob@sesesis he nol e rati o of hal oal cohol to am nECT/BES1004/040855
the range of about 1.2 to about 1.8. 16. A process
according to claim14 wherein the nole ratio of
hal oal cohol to am ne is about 1:4. 17. A process
according to any one of claims 1 to 16 wherei nRlL and
R2 are each independently Hor O C 3 alkyl. 18. A
pr oceds abeueatisagetardiog &0 otV MvberimthRbaks ishiredikbliRgetal
e | any, one of
TR alcimell BBGTRS oP kAl Bk BB bt  on
product is subjected to steps conpri sing: a.
concentragi C entrati . d.
® ext r%ﬂtl né p\?\%t Q%‘F‘g‘gﬁt‘ ?' eE Eni Whgrelrﬁ?neg@?? Wga”?lgé" metal
ceatbonateat i ng to a resi due and coll ecting the
product.20. A process according to claim19 wherein
the base is an al kali netal hydroxide, alkali netal
car bhat eAprocabk atdordimg) & cléinmczir Wheratnethe alkali Adtdl @6 @SBate is
a im20 wherein the base is an al kali
m%tggsg'hnpcogg%%@ 22. A process according to claim?21
10 wherein the alkali metal carbonate is pot aSSI um
Smag?%rﬁt te’ﬂeezél’roatg% X %r{ge %ﬁlcqlé h%?e.n%e organlo solvent is
selected from the group methanol, ethanol, isopropanol, ethyl acetate,

acetonitrile, tetrahydrofuran, diethylether, 1,4-dioxane, toluene and dichloromethane.

15 24. A process according to any one of claims 19 to 23 wherein the organic
solvent is methyl alcohol, isopropyl alcohol and ethyl acetate.

25. A process for the preparation of a 6-[(substituted)phenyl]-triazolopyrimidine of

the formula
20
RS R

/L F O—(CH )—ll\l

R NH #n TR

a9
— ~ F

N™ SN x
wherein:

R' and R? are each independently H or C-C; alkyl; or

25  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 CF; or C,Fs;
R*is H or C;-C; alkyl;

13



sel ected fromthe group nethanol, ethanol,
i sopropanol, ethyl acetate, acetonitrile,

wo edosabssas of ur an, di et hyl et her, 1, 4-di oxane, tBCT/ERE04/040855

10

15

20

and di chl oronmet hane. 24. A process according to any
one of clains 19 to 23 wherein the organic solvent is

nmet hyI aI cohol i sopropyl al cohol and ethyl acetate.
1‘1 S for the preparation of a
ted) phenyl]-triazol opyri m di ne of the

fmtmalnantagenmf(zcalzc)m I\UR 2 wherein: Rl and R2 are
eqqh Q'd@pendently Hor CC 3 alkyl; or RL and R2 when
optronalTy taken together with the nitrogen atomto
whi @ hharaweeliically hoasptabld dicarbexylic oidGaltemrhgdratd thereof
saturated heterocyclic ring having 1-2 nitrogen atons
and 0-1 oxygen atons or 0-1 sulfur atons, and
optinﬁdiqu}sm'ﬁsstituted wth R3; R5is CF3 or C2F5; R4

or 2 teeshdhn Agheaicifol gy TRy pkerared o F pigecd acooraing

ac c ept tibdrey afiecafclaimy  ite 2810itd as allkali Metﬁiy@blﬁdé?fo? BBSR 3D minutes

whi ¢ C@Q%@ggfu@g ﬁiﬂ 9§<au%t Qg4g‘!l%%§ggl%3&}% 8&&6@0?%’( any

one of claims 1 to 25 withg%an al kali netal hydride for
about 30 minutes in tetrahydrafuran at about 10 to
400C, adding the ami ne pf0

</x

and heating to about 60° C for about 12 to 20 hours to obtain the 6-
[(substituted)phenyl}-triazolopyrimidine product

RS R!
R4J\NHF O“(CHz)ﬁ"‘N\Rz
N<
¢

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

wherein the dashed line is an optional bond, in t-butylmethyl ether to obtain the 6-
[(substituted)phenyl]- triazolopyrimidine product dicarboxylic acid salt

14



and heating to about 60 C for about 12 to 20 hours to
obtain the 6- [(substituted)phenyl]-triazol opyrimdine

w@e@dosdsiRl 0 -(CH 2)- K R2 b. reacting the  PCT/US2004/040855

10

6- [ (substi tuted)phenyl]-triazol opyri m di ne product
with a dicarboxylic acid of the formula o HO O
wherein the dashed line is an optional bond, in
t-butyl methyl ether tq obtain the 6- ;

[ (substituted)phenyl ]R5 triazol opyrim di pr oduct

di carboxylic acid saltR1l - (CH &)+ O c.
optionally treatingt GIHGF? s?i t(%%g)z{\rlﬂh’ényl ]-
triazol opyrim di ne prog garbaxylic acid salt with

water to obtain t 3\‘\\ . _OH
[ (substituted)phen NZN: dl opy?i mdi ng as the
hydrated salt. 26. The prdtess according to claim 25

wher g.i %p{igﬁallg itljggfﬁ{ga%g %—[?s%logtithi%d%teﬂillﬂ"?ﬁazolopyrimidine product

dicarboxylic acid salt with water to obtain the 6-

[(substituted)phenyl]-triazolopyrimidine as the hydrated salt.

26. The process according to claim 25 wherein the dihydrated salt is obtained.
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