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Abet a anti body parenteral formnulation The present
invention relates to a stable pharmaceutica

w@assnresral fornul ati on of an anti body, anti boBgT/EP2007/063132

nol ecul e, a m xture of antlboqtes and/or a m xture of
anti body nol ecul es agai nst the anyl oi d-beta peptide
(Abeta) and a process for the preparation thereof.

Furt hernore, correspondi ng uses are described. In a
first aspect, the invention relates to a stable
pharmaceuti cal parenteral Abeta anti body

phar maceutical formulation conprising: about 1 to

about pROOEFYFOR MEIAR ANON OG- AZ1BIEAY THIRELD ERIVAADWES
1% of at |east one surfactant; about 1 to about 100 niV
of a buffer; optionally about 10 to about 500 mM of a
stabilizer and/or about 5 to about 500 nmM of a

tonicity agent at a pH of about 4.0 to about 7.0. In
gﬁ[ It gﬁ%m%fr-z%t}or{lu tielatQ gﬁ g\%}gl)velg)\fgc%tssln Qr Ehe rPFgtha%a‘;’t Gon%oofg a?4é—'lé\zblj‘glto %ytidine of
&wﬁbbndbes (or mixtures thereof) are capabl e of

speci fically binding the anyl oi d-beta peptide.
Ant i bodi es t hat speel ically ta are known in
the art. Specific exa ofnAbdta &nti body that can
be used in the fornulapr Légrlﬂ'lng to the i nvention

have been described in the i shed PCT patent

appl i cation WO 03/070766)an specially in the clains,

the content of which is incorporated herein by

ref ebf:‘ﬂ@}&lrat'éhe oawhﬁhdmaﬁtcall;p@m:pté@salmhelebf I'Ishead 9@ido cytidine of

PR AP o g ™ medfet giFnes ey o tépngHCV
nedntalohipessent of the extracel lular neuritic plaques
that are associated with anyl oi dogeni c di seases such

?:2 | iA‘IF HB(P%: ﬁﬁ{o &th{n%%@%?rmtﬁfﬁarﬁ% 1d Jf%?rﬁlt}letlffﬁ'ihwﬁ@for its

PBRILAL9H d)laveueen deeel 8@91 %lﬁ P@W&Cﬂ(%@‘é@ ZOOééﬁéli%A? and WO
1d310008ba a1anmyl oid b is derived from"Al zhei ner
precursor protein/b anyl oi d precursor protein" ( APP)

?TSSE? '& H"&gs tlcglgorﬁéan’ %g:‘%f ag}ﬁlgltre %e 1n Sthe d%isi‘?:’e%ldéf’—%zido—
eytdiops iv vesbuggestal toyrug Itlearcedion it hapriehmcAbEtrazs e qlesperous
gz\(ycﬂgp d@?% é\’?ﬂﬁ?ﬁﬂ{% Wo%@eqslﬁwasafﬁﬁﬁ {hectt ﬁ'lséeusgz %ﬁﬁialole is not

1'SO
Feerablegm wieelinifal gealg mp@ﬁse fleqtodts IQWéDeccteetaéélehB{nd
g-secretase activity leads to the extracellul ar

r el eapRcpbf thBYtadinRn{iéW th BRI Wi tD 9r@d1dé’kﬁf§ro3&s Wﬂﬂldh(tan be
no,.a

aci.ds (,Ab39 40 a no a
DRGSR ki S G R R 100 S rsind T ey tages s
POBe®BhovE1094- 1053; Prlce (1998), Science 282, 1078
to 1083; WO 00/72880 or Hardy (1997), TINS 20, 154. Ab
has ft %?&anﬁtﬁ%%r'ﬂ# ltﬁ/e ggéslg 51} tﬂg E%I{ﬁnvemgﬁ ‘apeydlgia%antages could
hunan orns are referre fhe 'above nenti one
hogEwrcgpa0, Ab4l, Ab42 and Ab43. The nost prontnent
form Ab42, has the am no acid sequence (starting from
t he Th¢ gro¥tRWS ke present invention comprises the preparation of a 4’-azido-
DAEFRH %\/H@LVFFAEDVGSNKGAI I GLMWGGWI A (SEQ | D NO
gyuding0 Ab39, the C-terminal amino acids A
LA and VIA are m ssing, respectively. In the Ab43-form
an additional thr ine resi iNg,conpri sed at the
C-term nus of the¢g%BV§fgzp ctgd sequence KSEQ I D NO
3). Antibody nol eculNes pa/t of the group of
protein pharnmaceuticg|s$, Qﬂeovery susceptible to
physi cal and chem cal degradation, such as
denaturati on and aggregati on, deam dation, oxidation
and hydrolysis. Protein stability is influenced by the
characteristics of the protein itself, e.g. the am no
aci d sequence, and by external influences, such as
tenperature solvent pH ex0|p|ents i nterfaces, or

. .y . I Y L T |



The term "reconbi nant human anti body", as used herein,

is intended to include all human anti bodies that are
w@e@parsd, expressed, created or isolated by PCI/EP2007/063132

reconbi nant neans, such as anti,bodies isolated froma

host cell such as an SP2-0, NSO or CHO cel | (li ke CHO

%)% 2& }ﬁ}g(%eét% irog r(qf 22 Eh%%%%&t}c%@%%gaﬁg%%ﬁ? tﬁlzeré:tgﬂ 2vtshic|(l)nfis characterized in that

anti bodi es expressed using a reconbi nant expression

yerpoiectadanardettaideyl nudeesidrodithetirmulasych r econbi nant

human anti bodi es have vari abl e and constant regions

derived from humapsgern i ne s pogl obul i N sequences

in a rearranged form\JK& r¢cofpi nant human anti bodi es

according to the inh\#v been subjelted to in

vivo somatic hypernutation. ,0hus, the amino acid

sequences of the VH Bfd VPRregi ons of the reconbi nant

anti bodi es are sequences that, while derived from and

eLated to human gernmine VH and VL sequences, may not

naturally exist within the human anti body gernii ne

repertoire jn vjvqg. As used herejn, "binding" refers,

RE ek s eB?nd&Pﬁzs,s Iestedfzen (iR M@@Q@Qﬁ 1y Bf angh 1 together
fml3CHe-, TOCBI; W (A phepyiebenabl y of about 10 13 to 10

9 M The "constant domai ns" are not involved directly

in binding the antibody to nti gen but are involved

in the effector functions @Al Hgonpl ement  bi ndi ng,

and CDC). The constant domain of an anti body according

to the invention is of the 1gd type. Human const ant
bodEs$ ns havi ng these characteristics are described in
detail by Kabat et al., Sequences of Proteins of

Rimyaetiedireal CORE ei@st=0OR* k64 Public Heal th Service,
National Institutes of Health, Bethesda, MD. (1991),

Riamriabd P35 skl g Fprionaty apetBieind 182 sybgiuenc
r8tdlfed@ )thSgrdup 2dnsistng wp Ces-abayk Cs halkoxy, rhalSigen, | ritrdios cyano is
gegEt%d it ng%gﬁé\%gﬁ?% 5 o%}éﬂﬁﬁi&é%ijﬁ Wietﬁ@grgp{eteth Z&rn‘? the

constant domal e constant donal
anidppsdelfaspebtdefiamndat rom t he hybri doma cell |ines
deposited with depositories |Iike DSMZ or ATCC. The
constant domai ns may provi de conpl&ment binding. ADCC

and optionally CDORa@ proviﬂ?ﬁgbﬁ\yﬁb conbi nati on of
vari abl e and constanfab?gﬁfdig, he "varighl e region”

(variabl e regi on of §§IL it chain (VL), variable
regi on of a heavy chain:( 3~ as used herein denotes
each of the pair of ITght and heavy chains which is

i nvolved directly in binding the antibody to the
ahtiegeR’, RThed Boamiansbmfe; vari abl e human |ight and heavy
chai ns have the sane general structure and each domain

r. .
SPIRAL 550k St ATSHREk LR £ A8 00 AR RSB o
amypeia/ @ripep(te sageohformubt conpl enentarity
determ ning regions, CDRs). The framework regions

adopt a b-sheet cogfprmation Khe CDRs may form
| oops connecting the B\ R rqstéucture. T@e CDRs in
each chain are hel d Ny \hdir Yht ee-di nenfiPona

structure by the franework rgyi ons and form together
with the CDRs from tHeOot H&R chain the antigen binding
site. The antibody heavy and |ight chain CDR3 regions

RhadiPRPR? HhE 1P &elay absRO4dgNnt role in the binding
specificity/affinity of the antibodies according to

the invention an herefore provide a further obj.ect

b e A R /AT O 1Lk ol HenSthgpe $i thath ey g of formula .
"anti gen-binding portion of an anti body" when used

herein refer to the am no acid residues of an anti body

whi ch are responsi bl e for antigenbi nding. The

hypervari abl e regi on conprises am no acid residues

fromthe "conplenentarity determ ning regions" or

1 AN S I n o o n 1 o I
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from about 50 ng/nL to about 200 ng/nL and nore
preferably from about 150 ng/nL to about 200 ngy/ni.

wo-or80rEri ty reasons, it is enphasized that theCT/EP2007/063132

concentrations as indicated herein relate to the
concentration in a liquid or ina liquid that is

accurately reconstituted froma solid form

Accordingly, the |yophilized formul ati ons as descri bed

O R ol R WaLA Rl O Bl K0 ¢ Lk chain
byzrlrpca;rbels reshilaie cestpmeng & Loamshart atems sRdpmesehtative Cy.12- alkyl groups

SEMGETNGRU B SR HEBRLTEN P Shay iyt orhoot b
bytplp hohylzdecdsuadecgdascloidbatl herein may al so be
reconst i tuted using such an anpbunt of reconstitution

&‘I'i‘i‘ dchat aﬂz&ﬁr” 2§ HWalHeRgn HERROSH ddthSohnte BFHiaﬂghéH‘cHaﬁl Cre-

e|t er more concentrate or ess concentrat ed
alkﬂcafmcr@lduehentayupg i Ito ¢ sarbonhtonfo Rapresanitasive At-saakoxy groups

HERRELIS VRS by PR PRYaRE i GBS 1 SHLER: Moy

p@ltfflomhelne)«ﬂlomt ed to conprise e.g. 20ng/ nL Abeta

anti body, 5.3mM L-histidine, 66.7mM Sucrose and 0. 01

3’?{% &91{11}‘%9[ 2@1{ €refs tosfﬁl%r(l): %LH% q;rbﬂl% a,?idqg)do-r%pnlggragl td Mloro.
ormul at'i ofi according to the invention ca A a

I|qU|d form a Iyophlllzed formor in aliquid fo

The o hydrated as nsschhardiny oishng thaehe floazido- mldlh@%fas@gla l'includes

?\@t%fcﬁlc;rﬁ@(rlr: 8F Abh §f0'1c‘?1norﬁgtr1t: Iaﬁlo'uﬂy ?Nétgpbdlﬁldl HY fbn-covalent
yophilized formor iIn I'iquid fromreconst'ituted

inmtgmaeduias Berices. zed form it can conprise at |east one

| yoprotectant as stabilizer. The fornmul ati on according

tFHe th&: ﬁH&YIﬁQ&e‘uﬁE‘al&%@ce?%b@é%ltE‘fe%r@ ELAIDYf thRtar QM&&Q&'@dme of
V.), subcutaneous or any ot her parenteral

mwlﬁ kit iosgpmieaids ssd s fa@r@hﬁé@ acifn i hydroghleric acid and
H Bﬁﬁﬁﬁl‘:‘taha?lsuﬁﬁhrlc Iﬂg it Bidath @’?&fcddcﬂﬂ ah@tHellfke, and with
vention is prefera adm ni st ered ubcut aneous
myglc atide (¢-@rwith %ﬁtl@wéd@r&rﬁi 3sighs Wﬁqrh@aqld»\féﬁl@rl@ Acidapaleic acid,
Renip 58@ %rhp)ﬁ(:lHE&GRdd%ldkﬁankﬁl dﬁﬂb@u@i&d amH I?olﬁghe su npcljrlonlc acid,

ul traf tion-diafiltration 1 alysis dition and
m&thﬁrélkel ;pr Forniasian apd isofasionred sychiltoemn @wgrrled out according to
ﬁgmdgﬁhb@g%{ﬂg%@of Exanpl es of preparations of

formul ations according to the invention can be found
hereinafter. In a preferred enbodi ment, the Abeta
8fdplapody conprised in the pharmaceuti caI par ent er al

formul ation of the present i nvention may conprise or

1@85ebtisi entiefh 8 daerfe ot d el

ABMEhla

RTYYADSVKGRFTI SRDNSKNTLYL QVNSL RAEDTAVYYCARGKGNTHKPYGYV
R

YFDVV\HISTLVTVSSAS% V L SS TSGGT AAL GCLVKDYFPEPVTV
SW Il
NSGALTSG\/H'I'FPAVLQSSGLY VPSSSLGT QTYI CNVNHKPSNTKVD
KKV R'O OR?
EPKSCDKTHTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHE

EV. 1 2 3 . . . .
RERMIA RGP R RS e ER RSole o PR ARl S oA
trRAPIEKITc SKAKIBOPREPOYTd PRSRIOR TetQUSL TCL VKGFYPSDI AVEW
ESNG
QPENNYKTTPPVLDSDGSFFL YSKL TVDKSRWIQGNVFSCSVMHEAL HNHYTQK
SL SLSPGK (SEQ ID NO 1) This sequence is also
depi cted herein bel ow and the CDRs, CH regions, heavy
regions as well as two N-glycosylation sites (Asn 52
and Asn 306) are indicated:

QVELVESGGELVQPGGSLRLSCAASI GFTFSSYAMS! WRQAPGKGLEWS
| ATNASGTRTYYADSVKA RFTI SRDNSKNTLYLQVNSLRAEDTAVYYCAR
| GKGNTHKPYGYVRYFDV]

NS NVT"1 N STV FONECN A ONT L 77NN IF"T"NE A PSS ZON"T™ N\ \FNVT" A A1 7~~~
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- 125 mM Sucrose, - at pH 5.5. In still another
enbodi nent, the fornulation according to the invention

wa@bk®s/oztsnpri ses a | yophilized fornul ati on conpPCHERPZY7/063132

15 ng/ nL Abeta antibody , - 0.Q4% Tween 20 wv, - 20
nmM L- hi stidine, - 250 nM Sucrose, - at pH5.5.1n still
anot her enbodi nent, the fornul ation according to the

i nvention also conpyi ses a l }/,gp%})l’b for mul ati on
anfyi

conprising: - 20 nﬁ/ - 0.01 1%
Tween 20 wv, - -h Nne, - 66ula nmM Sucr ose,
at pH5.5. In stl I I aﬁot odi nent, the

formul ati on accordi ngr tba I nvention al so conprises
aliquid formulation conprising: - 7.5 ng/nL Abeta

anti body , 0,04% Tween 20 W v, - 20 nM L-hi stidi ne,
wheie R/ &é?%geareaéﬂ Y& 5.5, or - 7.5 ng/nL Abeta
anti body , - 0.02% Tween 20 w v, - 10 nM L-hi sti di ne,

UsdaZFy tHMﬁldésrs assieerfoained bh the presecedffati fok fyeic samaﬁd ipeEatably in

ﬁ;ﬂr eng és or1 ﬁ%%lg;ng%}ﬂgge&r&%}y(grﬂfuggr\{ S et1 }elggtmn t&mpera%lsre of 0°C to
&@",Q’rprelﬁ@eblaOéM°mo®)’i°C 0. 04% Tween 20 wv, - 20 nM
L- hi stidine, - 250 nmM Trehal ose, - at pH 5.5. or - 75
el fﬂﬁd‘%&é 2 ﬁtrl‘ﬂé 1@ 9%6 inan@x Q20 HR %nfr(?rg 4M é’quwale%@s t@MO 0

L-histidine, - nM Tr ehal ose, - @ In il
sHBY RS, M%bw&ﬂm 5t0r?éluf"6]:eﬂﬁlt818r0c?ﬂua’@ alésarslﬁafdtt% OPﬁ équwalent of
tHé\ileJahki@ﬁna&yiSﬁu@éUmIel ofésrnaulh Iiqui d fornul ati on
conprising: - 5 ng/ nL Abeta anti body , - 0. 02%
%ﬂepﬂ(ﬁpgog)us 8xychi‘(§1;rﬂvl ﬁgymﬁf %%I%tl?e a%)%cesg gvdinm is frogl B@ d}quwalent
e nq@@alwﬂtv,,prefemb_lyrﬂtbm-lm @uinalems, to-1. ﬂ@ﬁuwmnTsrtehaelddseme

Hal o?t}é-zr-'a%d%ghhé 1%8&%‘?& sbedgent, the
?% ation accor d’ e i nvent| on aI so corrprl ses
a liquid forrmulation conprisin

Ahe # berire- triacylgius resirgeers fomaul/ hcan bezmhm%dmgsfqﬂaw&@ the

protedurglistlosdiih@semplealt t@sobth? paI PubliéatidWT- 20832000864 Al.
anti body , - 0.02% Tween 20 wWv, - 20 nmM L- hi sti di ne,

Th¢ PRga S CORG Git el 27 Pfovet bl anf B Goreds a furher

emhzdmrrrem&)tdie@msémlmvdndien.- at pH 5.5 or - 150 rTg/m_

Abeta antibody , - 0.02% Tween 20 wv, - 20 nmM
Patl?'ﬂcﬁltaﬂ ﬂsgergeéi 1?519% 1%5%[%% %n\%é)g ﬁ;rrrﬁlﬂm”ﬁlaalvhéi’&n'R 1RO R? are

bermogltqrdﬁﬁng t%ﬁleﬁmrﬁhnmtol - at pH 5.5. or - 150
nmg/ nL Abeta anti body , -0. 02%Tvveen 20 wv, - 20 nM

L- hi stidine, - 140 mM Sodi upChl oride, - at pH 5.5. or
- 10 ng/nL Abeta antibody - @C1% Tween 20 wv, - 20
mM L- hi stidine, - 140 nmM Sodi um chloride, - at pH 5.5
I n, a; pref ed epbodi nent, the fornul ati on accordi ng
pil ﬁhg 3“%@@%?‘?789{ al so conprises a liquid formul ation
conprising: - 10 ng/ L Abeta anti body , - 0.01% Tween
2Be whidazole a@npdddrd dfifstmuli hida can Hedifolatkdl Sodi theredtkion ndeture
{; - ]
?)llo%gigr?géﬁﬂgézsg%trogﬁ tort)l{ieesfk?[] éﬁ? ﬁ Iedt ﬂ)(r) LTSt tnce Egger(rzgxr/ermg it from the
arglawmhnamez&@‘/fem@mtm on conprising: - 75 my/ mL Abet a
anti body , - 0.04% Tween 20 w v, - 20 nM L-hi sti di ne,

As 4 PHle T 1§H§£z@§eeoonﬁioulﬁﬁl op fornldla BRAE ARECR! RItB6t88blating it from the
enbodi t he forg%l ation, accordi g)(g to the invention
[

reaBicd f@é%ct%@tw HRMOPel'sie gt st &k on conpri si ng: -
20 nmg/ nmL Abeta anti body , -0.011% Tween 20 wv, - 5.3
ftep by hi stidine, - 66.7 nM Sucrose at pH 5. 5FI GURE
LEGENDS Figure 1 Schenme of double-, nono- and

non- gl ycosyl at ed anti body nol ecul es (i mmunogl obulins).
Figure 2 Content of nononer as determ ned by

si ze-excl usi on chromat ography of Abeta anti body A
formul ations after start and incubation at 5C,

25C/ 60% h and 40C/ 75% h for up to 6 nonths. Anti body
preparatlons are freeze dried and reconstltuted to

. o —p— o "~ O~ 2 Y
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the dilution buffer. The nunerator was divided by the
product of the cuvette's path length d and the

wezaosictsibn coefficient e. Clarity and the degP@PEPR{007/063132

opal escence were neasured as Eggnazin Turbidity Units
(FTU) by the method of nephelo try. The neat sanple

ran f.erred into anet er
8L SRR R i BT P R B PR g sacons
@nﬁneeze»dnynh@mﬁymkéﬁnypéiﬂmnble 2 Cbnposutlons of
"Abeta anti body A" drug product formulations according

THe&BﬁuﬁB ﬁﬁé&%@hbﬂ@fQHMﬁhgiH@uﬂﬁ@hﬂ@&ﬂ%§§s@ﬁuﬁ?ﬁ&Hﬁmw
rotel 5 ase |nh|b tors This i nven nrel ﬁ(fs to

Jostle a«iftrrw @EWP(H’F Renglaylis sy drdurg R bteppydrofuran or 2-

et fteh idirsfase dtahelpératite a£20°CIth B0 °COprafepIbdEESS E @6 45°C.

the manufacture thereof and to the use thereof for the

ES:%% %tl ITerl‘lteoﬁ)s alrrcl:mg)/ﬁlta sgﬁ’lqko%% Ee(ljved Iéliagnascgr%% g‘:’%@%ﬁ?@% r?u@()/e as arule

odeESéﬁbch have denDnstrated t he inportance of

receptor tyrosine kinase (RTK)-nediated signaling in

trhediageh aF ’[H?:rhn%oﬁ@ bRl defbhdsPnant Qmoaﬁf:mtiﬂlﬁoma and the
results have been achieved'in the clinic with

EAF R SCYWEWRI®l - ol ecul e i nhibitors of tyrosine
ki nases as anti-tunorigenic agents. c-Met is a
The epirerof fyrmagdh NEb kdrﬂaﬁ@olétﬁ'f Kllotwhiiag miethod s kosked tdthe tskitled in the
M&Hﬂﬁg&&9}g»gggep ! qng&anﬁduces t he bi ol ogi ca
fects o epaf cyTe gro factor (HGF), which is
al so referred to as scatter factor (SF) [Jiang et a/.
Biepic) Rev. Oncol . Hematol. 29: 209-248 (1999)]. c- Met
and HGF are expressed in nunerous tissues, although

tf 'c)' cEXPFRS HhQPardsforRALBRbE the@aithé Mrrﬁﬁl@tqgmlﬁ‘t%ﬁhé ¥ -4 o-
el ial and nesenchymal origin,

F%gweaﬂﬂv Va?c Met and HGF are required for nornal

mammal i an devel opnment and have been shown to be

Impoee RM and RKekd indegmatitynselccetifropn GO @ndid(e®)@Rd the
e

gt?ﬁs\af%r\ﬁ?iﬂongg {%P %g ?Sgl. Iﬁetﬂ I.tl(glgg‘lﬁ B%Ilf@’tﬂ}leg{h’l gﬁﬁ%&s lejlrrnerréoma and

(et nphﬁ@ﬁQMPﬂ@Bubafﬂb@ﬁbép%éland formation, etc.). In

addition to its effects on epithelial cells, HG/SF

RS (heghtd &@Qfahglctah%a rﬁﬂ/ (ﬁﬂﬂhl@?@ﬂf‘ kife st)%hplﬁsed @m&q&‘b) from the
Met .signalin el i"al s can i nduce any of

tREHUBIN A g ﬁsﬂgegg Hé?&é%%%ﬂ?lf or angi ogenesi s
(proliferation, notility, invasion). The c- Mt
Metlepiobssis alnh ddebeaffectéd bythenttiyioowt nexljpties seahueandammonia and

ﬁgge?r‘f Jhﬂk%tﬁ%' r&hc%gh' %te#kgﬂggen(%f%gfcr 2“863‘1% PRI of 25°C 10 45°C.

overexpression of c-Met and/or HGF is often a negative
P bynbigbleaqientis eamaenif splubensaetesgncefs meleta thagdgseription of step b)

types, including lung, liver, gastric and breast.

Simlarly, nultiple in vitro and in vivo data suggest
hat the c-M ol omﬁh

b B bR ofkeringrBe Hathtines s abedl- ot

| mportantly, in vivo experlnents have shown t hat
anti-c-Met or -HGF ribozymes<anti-HGF nonocl ona

anti bodi es, HGF peptide antlagofifFts and snall - nol ecul e
ki nase inhibltors agai nst c-Met cause significant

AR bHEORROR! OfhdcPerflcAy bdotedttoRUOR! ol RO DA ferein R s
has al so een II'eCtrf%-ﬁ)t l[icated i n cancers

mqﬁ@a@ aboveybe s sigrmetiuuinrisht©) CagiPRess, 2 BelBAnQlysis performed in

@@&@ueahhmaaadiﬁehethghdﬂeﬂa xenamathedoatzoee lkd s°&rfor the cleaving off of
ar cl.nona. hbngover

a_.cays en
ot T BArTR S bEFPEER suPeS R et AmeT bR na e
established in hereditary renal cell carcinoma (HPRC),
denonstrating that c-Met-activating nutations directly
result in the formation of these tunors and are the
primary defect in these patients.In view of the inpact
of C- N@t actlvatlon on tunDrlgeneS|s and the recent

S ' o -, -
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S(=OtOR15 (where t is 1 or 2), -S(=0 PR15 (where p
is 0, 1or 2), and -S(=O,NR 15 )2 (where t is 1 or
wQRoostersel each R15 is i ndependently hydrogen, BECREP2007/063132

hal oal kyl, cycl oal kyl , cycloal%ylalkyl aryl, aral kyl,
heterocyclyl heterocyclylalkyl heteroaryl or

t r re,eac t he above

%E} ﬁ?mcgﬂbe%rﬁnﬁf 3%% yg%ﬁlgvltuted as defined
hereln_ .Alkenylene' or "al kenyl ene chain" refers to a
Eorr the ghiticdreapneriatiaeril ol dke hydraeldere pod oe sidfumic acid or a short
LAk g0 tyne aEﬁ%hc}Pis thﬁlc% de&Lélc@uctancpmﬁﬁgé Gl 'Qﬁ@éﬂ/@hc acetal
?on3| tlng ar bon anﬁg) r.og e contai nin

asrﬁ%eaagﬁbv@%%w& VeI GTT 6k €1 00D (SHEGc
carbon atons, for exanple, ethenylene, propenylene,
Theltsehyibe bethealasirddne-akidk eytidihe obfok@nial [eae tddlate applying
t ach 0 ule thro Q
BBE0Rab 01 e B8RP s s BHERIS el RSl
mettonbl ® ekgmdetme leetylangtage ol filTmegwél the sre@fpltated product.
attachnment of the al kenyl ene chain to the rest of the

P4 B&HR eﬁBgdﬁﬁknft Btk %si}eﬁabn SHHHBSBF 8 phENUNNBR as

arbon ns with e ch aln Unl ess
éf%{l@%ﬁ %F% ‘afeusgég%f the B%ﬂprls%ﬂpﬂ 0% ﬂ@ tgp}g&awraf gpmpaynd of
fdrikeiy| ene chain nay be optionally substituted by one

or nore substituents independently selected from hal o,
cyano, nitro, aryl, cycloaltkyl, heterocyclyl,

het eroaryl, oxo, trigrethyl |IyHCI-OR 15, -OC(=0-R 15

, -N(R 15 )2, -G(=0QJR 15| SN(OOR 15, -C(=O N(R 15
)2, - N(R15) C(=0 15)C(=O R 15, -N(R

15) S(=O) t R15 (whefe t |solNor @), -S(=0 tOR15 (where

t is 1lor 2), -S(=0, PRLS repis O 1q; 2), and
-S(=0,N(R 15) 2 ( £ ils 1ot 2) where each R15 is
i ndependent|y hydro - al hal oal kyl , cycl oal kyl ,

cycl oal kyl al kyl, aryl, aral kyl © heterocyclyl,

het erocycl yl al kyl , heteroaryl or heteroaryl al kyl, and
where each of the above substituents may be optlonall%
$hissan beaddevad by érnsieuningriles 4 -azidal-@yidyrieen éornayla I with isobutyryl

clﬁbﬁ&é"bﬁl h1S Ere%gl%'e %f 41 (@frﬁcrtﬁylﬁlﬁlrﬁ)) Sﬁﬁﬁir&%d%etﬁm@ﬁﬁﬁ@% a mixture of

di val ent roc on_c e rest. O
%16&& %“ P@aawrsa F%taﬁmgq%iﬁmga% Fé.]Yeé]tt isfgtraiyidee yraélf r Fhe reaction
eeqtuaig uknatly @@@med iRQR¢ aingé BO-5aC td 8@EY. 1dRGioh loff ﬂieem-

d and havin ar bon at ons
3§zﬁmm S S Py PP el SRR By TR i filowed by
abdymy leedhenghimi isprirepatol/actene 4ral adbfyireswitlohydriehloric acid.
nol ecul e through a single bond and to the radica
dhe(glowihnrgaxgmpées doalbllesttrontheprocessofrilyé prebamdnvelThen without
Hﬁﬁﬂkf of attachment of the al kynyl ene chain to the
rest % the nolecule and to the radical group can be
t hrough one carbon or any two carbons within the
chain. Unless stated otherw se specifically in the
speci fication, an al kynyl ene chain may be optionally
substituted by one or nore substituents independently
sel ected from al kyl, al kenyl, hal o, hal oal kenyl ,
cyano, nitro, aryl, cycloal kyl, heterocyclyl,
het eroaryl, oxo, trinethylsilyl, - ORl5, -0C(=0)-R 15
, -N(R 15 2, -C(=OR 15, -C(=0)0R 15 , -C(=O N(R 15
)2, -N(R 15)C(=O OR 15, -N(R 15)C(=O R 15 , -N(R
15)S(=OtR15 (where t is 1 or 2), -S(=0,OR 15 (where
tis1or 2), - S(=OpRL5 (where pis O 1 or 2), and
-S(=0 tN(R15 )2 (wheret is 1 or 2) where each R15 is
i ndependent |y hydrogen, al kyl, hal oal kyl, cycl oal kyl,
cycl oal kyl al kyl, aryl, aral kyl, hetero cyclyl,
het erocycl yl al kyl , heteroaryl or heteroaryl al kyl, and
where each of the above substituents may be optionally
substituted as defined herein. "Al koxy" refers to a
radi cal of the fornmula -OR where Ris an al kyl radica
as deflned above contalnlng one to tmelve carbon

oy o a1 o



10

15

20

25

30

"Heteroaral kyl" refers to a radical of the formula - R
R where Ra is an al kyl radical as defined above and R

w0 2008/0hster oaryl radi cal as defined above. ThePCT/EP2007/063132

heteroaryl part of the heteroaryl al kyl radical may be
optionally substituted as deflged above for a

het eroaryl group. The al kyl t.of the

het er oaryl al kyl radi cal naféggﬁ%%tlonally substituted
as defined above for an al kyl group. "Heteroaral kenyl "
AbbeweUOmsa radi cal of the fornula - ROR where Ris an

an
b R B OO OB SN sy LR D= o
hbtrethyhanwha] kengine; rﬁdif%%dtraﬂmglfmfﬁleraopt i onal I y
substituted as defined above for a heteroaryl group.
The al kenyl part of the he%&ggg%ﬁfalkenyl radi cal may

be optionally substituted ed above for an
al kenyl group. Heteroaral kynyl " refers to a radical

pief g-piyanadinal-g epart of the
heteroarylalkynyl radi cal may be optionally

substituted as defined ve for a heteroaryl group.

The al kgnyl part of t hel h®t er oaryl al kynyl wmadi cal may NH,
be opttﬁﬂally substltute as defined abovepr an N
@%%ynyl gkpup " Hydr oxy | " ref er g0 a alkyl wo UL
radi a8 defT neg.cabowg SutrstTPut ed ne® or—moPe K(_oj'“
hydrg (- OH) groups\J3Jthe hydroxyal ky adical is n)

at t aghedot:0 a het er ons) (e.qg., oxygemooroaftrogen) HO' %oy

a hydroxy group can mot 8- attached to a carbon in the
al kyl group whi ch is di rectly attached to the hetero
atom "Hydroxyimnoal kyl" refers to an al kyl radica

as d [ r
© SSLIETARE B UL S e ) e
géctns -henzoatosy-5d@gsdiosaidrfedihydior 21d- pysinadin- 1-gbategahydro-furan-2-
estétaeﬁll?l' d6% ¢ @1”2156t1ﬁ81) hhkBzol PHes @ @PMYETHIFOkas treated at room

i e?%ﬁffﬂ it 'g2%@f%§af>Itﬁf?thxle%%e”%ﬁ‘me'sph@gg%ﬁg"%?@mrwed at 20
tescCividein 60 ent200hirtitdsoritb 3@ g €6 2 3aiy1oD rphiseph onGiis @@chibnde After

e adfiﬁlon t}le m1x %?ef vrveltsqltea ela 19, 89 Q%EI arrtlgts aﬁ]rg(g :ts tih\r,]w}e . glﬁlajllrf? for 5 to

d begrsthe mﬁ@uree/m wbd:reqodletdnb i 16 @ PPy alisaitadut dlas ganypetature with
&P wﬁﬁﬁtTHehﬁrg?sr\yére E%ﬁh&éﬁ allPthe QGudHRY langIt w!tseextracted with MeTHF

substi t ut ed descriptiron | nc¢l udes

S8l vkherorrymedrorasnig lagerayag Uéﬁagﬂd af dAteH°s Vﬁ&fvfl ﬁ@ 0 minutes

Sithstigautmomia (£5% @Slﬁhﬂﬁ@tﬁtofbﬂeﬁ)aifhé’ mRaGePv&He8ted to 40°C and stirred
-toxic salt, ester, salt

delvatlve n&lﬁs% ) of 1
Eé’f‘@PeraﬂF éP rﬁz ey eoBplely OBKPYAR TP WER Qicous layer
i/vayephnaoeral anlddtqm thxosrgad ol ayerst e AHIE ovas detiled eff hyd eapta,ced by metha-
f j O,
hglc %RQMe&&Eo?P { %{‘Hloql ﬁgg o?gll%%glgrélgg %ﬁfwﬁé’ %1%{1 ttea\%d A g(i 0y40 C with
h@z& gatmmqnea @p% @éutmyentmré ofid thegeudien hixtetieryas tsthleed for 5 hours

L9500 4P NREth Qb1 hhs Bl di&ﬂl%&%ﬁ’%%'cbﬁuﬂiodsg%ﬂH@ed by 400 ml
t hereof neans that a netabolite or resid er eof

afeianeanwheighy Bietpspdust Precpibiptad; hia semplefsRiprraituin %08|mlfrt yl
W@Watbtc&ieamfdmnef&npemﬁteudﬁé re\éhﬂhhg Wilispehdidd @hd @dlany 0 to 5°C

SO A LB o By B BT SR e

enkdiieerd, washetlae hamportivas t/vuthgl rgendled diistoer ofi I2g nalgetmtl acetate

t tolH Z84r i ' s@lV, V50 )
B BB e b B e B B9 ror g3 e s of 4
States Food and Drug Admi nistration as being
acceptable for use in humans or donestic ani mals.
"Pharmaceutically acceptable salt” includes both acid
and base addition salts. "Pharmaceutically acceptabl e
acid addition salt” refers to those salts which retain
the b| ol ogi cal effectiveness and properties of the
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in which R5 is hydrogen, optionally substituted al kyl,
optionally substituted heterocyclylal kyl, cycl oal kyl,

weeoensyl ; preferably hydrogen, Cl-4al kyl or PETER1007/063132

nore preferably nethyl or hydrggen. Conmpounds nore
preferred according to the pre ent invention are those

IH( h?(rélg{)ﬁ? é\'? Sh) ZV\@O ggs r%{(])g 5 ]dte x?g‘%ﬂrecc%t?agrydro {uran 2-
Vlhel Pbpm@rdlnﬂnmmﬁsutbmmnehrdr@t@em@lf ant dseayfod ﬁﬁﬂlo/a(rn/m) n

which R6 is G -3al kyl; nore preferably nethyl.
Conpounds very particularly preferred according to the

present invention are those of forrmula I, nanely 80
1, 4-di hydro-4-(1
H i ndazol - 5-yl ) - 2, 6- di met hy| Z5BRls% i di nedi carbonitri |

e; 8 1 1,4-dihydro-2, 6-di net hyl -4-(3-net hyl -
Pkemadlabn lof 3-cialoreBenGejowcidd2Redt, ¢By FOAI-tritldo-S:4- 812 benzoyloxy-5-(4-

Z0laiR lw fetran S AVAER-2 Il Rt - S:

1, 4-di hydro- 2, 6- dlnethyl 4 [ 3- (4- nor phol i nyl et hyl ) -1
H i ndazol -5-yl]-3,5- pyridinedicarbonitrile; N

1, 4- di hydr o- 4- [ 3- (8- met hoxyphenyl ) - 1 2%)

H i ndazol -5-yl]-2 Nﬁinethyl 3, 5-

pyri di nedi car boniftrijl'e; 85 5-(3, 5- dlcyano 1 N

, 4- di hydr ¢<"87%- di | - &pyridimy*) -
H i ndazol e- B-Wyl ic acid methyl estCéBzo 86, N/J%

5- (3, 5-di cyansf &
, 4- di hydr o- 2, 6zcdi méBhyl - 4-pyridinyl)-1 NS
H- i ndazol e- 3- car boxylic acid; 87 Bzo OBz
1, 4-di hydro-2, 6-di nethyl -4-[3-(3-pyridinyl)-1
H i ndazol -5-yl ] -3, 5-pyridi nedi carbonitril e; 88
A, sdspitnkipd 063@0 g 41 reirhyl) 34kh[030‘6éthiﬂaicﬂli (ARI3P4R,5R) -2-azido-3,4-bis-

E'Er*[zg aZO| (2i4yé éxo 351 & ¥1y(%l dplycr:l?nrl 1n- 1 f)ltetrahy%ro furan-2-ylmethyl
es4erdamki)2§r0cg- (286 -rrdnq]émhy:‘lazdle py ti0dnhyleYHE was treated at room
J[é'nlﬂfegﬁﬁﬂel with Yé b gf@t ﬁﬁloq)emefh 1ne The resultl g mjxture was treated at

am no

n
ﬂ@ Lo iz gD o mgnyley wihal. 0B (7 b Fe ahew?glerS|0é<ydéqru¥e The
BrialtdWasdrea@d %0 @Oql}/zﬁff&tllred at this temperature for 5 hours. The mixture was

ﬁ’&P%IBQE}(g 1%}9 ad‘r%]trefte yqlngflﬁ %eﬂ%}ﬂ% &]tﬂé}g- @ggvgtzer) T%e:l'ayers were

depdrakdurdirtbe dqcduk bn;*ér Was extracted with MeTHF (1x30 ml). From the organic

i_al_ye@%%@b v\gi}f{)ja‘rﬁ%t pegpgft glékgféh tpoﬁﬂre{[rgl o Q&%‘%@% nI[rl gtomtrlle.
WMterd 50 o1l) alq/m]em'lese ohloride Addine Mrmactdleg heg tfgfﬁla‘/ers were
éei)gu?h’t@fnf Re a%ueoﬁ?&%@ry\bas]exﬁl'aét@@'?tﬁ Inehpbae dhloride (1x l(l)O ml). The

- ridi nedi carbonitrile
gaglcéay(egwgs @llteé Ale gp){vent was evlce%orlateld andI the re51du|e (34.2 g) dried at

agedi MB&rZoﬁiGihé[&t; 'tb/ilffdrdr:zw 19io0)8b4) -dR3 el dtgbenkoic acid
o S Sk s s AR i Hon s Brimisongh 1 41 Bywep cAHhgimgtin- -

yl]) 2etfahiychat-hyrhaa2i yiane thybestar [Withlds assayad OP 8-%8cac@) boxami de;
105
ﬁt\gklﬁﬁﬁc@a% 7d s”FH')Wé 0446 b31 er10 '&’iﬂ%ﬁhr’ﬂr? %”5'1%% TH); 7.20-

azo di ne ar om
gArgmg,éIGI ;AN G Q(I@; @j‘,{% 69y(p-141); 7.89-8.06 (m, 7H) 8.37 (s, 1H).
, 4-di hydro-pyridin-4-yl)-1 Hindazol e-3-carboxylic
ﬁcizgzi,&sdl,metmy-h\@mrm@e,pswmb}a,aairsiezréd,mﬂ, 1127, 929, 709, 476 cm™.
4-[ 3-am no- 1- (et hoxy- 3- pyri di nyl met hyl ) -

gh%g%?éﬁt; -yl1-1 ,4-di hydro- 2, 6-di met hyl -

, B-pyridinedicarbonitrile; 111

1, 4-di hydro- 2, 6-di net hyl - 4-[ 3-[ 4- (1- pi per azi nyl ) phenyl
]-1 Hindazol -5-yl]-3,5- pyridinedicarbonitrile; 114.2
5- (3, 5-di cyano- 2, 6-di net hyl -

, 4-di hydro-pyridin-4-yl)-1 Hindazol e-3-carboxylic
acid di net hyl am de; 118

1 4 dlhydro 4 [3 [(2 hydroxyethyl)an1no] 1
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Conpounds al so very particularly preferred according
to the present invention are those of fornmula | nanely

wW@®2008/01154t di hydr o- 2, 6- di net hyl - 4-[ 3- (4- pyri di nRCI/ER2007/063132

H-indazol-5-y|]-3,5-pyridined[gqrbonitrile, acetic
acid salt; 99. 1 5-(3,5-dicyan

Adi hydr o- 2, 6-di rnet hyl - 4- pyri 'ﬁﬁ 93 N- et hyl -
Hindazol e- 3- car boxam de, TEA , 103.1

-6-azido- -h droxymethyl-2-methoxy-

&tﬂahbdroﬂ,lkb fmalaneho&ocanbx;xamv@lmldﬁ%@al t; 106.1 d
-di cyano”.
q- di net byl -i ~- dlhydro-mygldlnA yO | Hi ndazol e- S-carbox

2

ylic a5 4 (3-di met hyl amfno- propyl ) -am d NNTFA sal t; S
4,1 b- (13, 5-di cyano- 2[§§ﬂ|nethyl -dsz0 )§ HO PY
gC%fB | r - pyridi@ed- yI| 4 _H-indazol 3 ofarboxylis K(—oj“‘ °
aci @ t hyl am de, A sa?t 161 4-f:3; (£t hyl ami no) - &
H-|ndazel 5-yl]-1  n") 5.0

, 4- dnﬁ§d&g 2, 6- dlnethyki , 5- pyrldlnedeéb@@nltrlle ngmm
nnnohydrochlorlde 168. IocH,
2, 6-di net hyl - 4-[ 3- (4- propyl - pi perazi n-1-yl ) -1Hi ndazo
-5-yl]-1 ,4- dlhydropyrldlne- 3, 5- dlcarbonltrlle TFA
salt 167 1 4-[5- é 0-2,6-dine

, 4- d?ﬁf}émeﬁg}?ﬁl af 691%;91(}1111%%@%61120@ aﬁdnle%g/ {10.5 mmol) triethyl-

amnﬁarla@lrﬁleméﬁls;laﬁ@aﬂyhd@w@@addieeamﬁw@sdt es to d’d@wﬁmhtls 2hitutes

0iab R 2223 P il RIGIGTAL Ate 15 migtsg it 53 the resulting

sespbnsioresisargat&58ith 1.00 g (2.15 mmol) 3-chloro-benzoic acid 4- azido—6—(2 4-

T T
plggethyl @geraﬁqﬂﬁ‘@ech_ HL nﬂ,mﬁ llerg- ()I'ldf The suspension was allowed to warm
t(ﬂroghh‘bé ra%ut@%ﬁﬁ»{h '1§'n’ﬁﬂ§tréy llnci-')"eheﬁl stirred at room temperature for 69

i.ne carbonltrl e, 260 4-[3,5-di cyano-1
1§ 6p63;151€11 was cooled to 0°C and'tréated at this temperature with 10 ml

Hateﬁd[&lk(%hspﬁrnyibh was Abdvadl to 2vapiyirtb dodiilt¢mp@aaee endthedayers were

BPRr 3T SRS LA TR B e g The
doribidiedh prgaoic2qBr diasetidvyoved MBST] @ltE(réld wonqehohiedyh yatuoyand dried
glaigbg(?k'lé gc?lnazzglé)tugy la]fforc§1 7 %(?_é g‘ffzj— 8&@)‘3{%&15 5&1(?4 azido-

) am no] -

644d 1 -B=Fp it yrimadig=1-gyr2r @ﬁ?héfbteé@hb@fﬁrqu Pe-d]-1,3-

3@901‘ 4- ylmethyl ester as a belg\e foam.
-di hydro”. e-di net hyl -t S-~"i -pyrrolidi nyCet hyl | am no

S RSNty 8?%@y$%fl4§?‘?‘@‘ﬁ?—g9§3% R GRS

1) srictaiz(@l, §5.5 Hy H); 4-4di( Bg,d-6yHI4, B e Hz, 1H); 6.03 (m, 2H); 6.55 (d,
E,j, ngfakol )bgrb' t(?&lzl é%ﬁ%ré %é‘hzf b MR20Kdd, j=7.5 Hz, J=7.5 Hz, 1H); 7.58

(10, Hi hy d0Gapyr2a o) 32.6 Hagh HarbinriH)eS 0o fibdah@d izl Ho; 8.04

V&L, Y=PaH £l @H&,VII-W §f4@r(ﬂ@q {i@(}@[ Wﬁ@l—fzollt{pe pr esent
invention are those of formula 1-1 , nanel S

aci of S5 iyh3 B o fad s sl v& ) r%ﬁyﬁlﬁacﬁysa@dwnhwo

g 4maihdnyial (Bﬂ/pwiuﬁ(brnHANatér)) Thavetishg sodimzanivabestirrBEAL 35Ut for 24

l]iaurg ’ﬁhe’ dsoluqlé)n wag(%ﬁert %onlcer}frated ona rotfasy ek\)/%}l),]orator 8’[ 25°S a:[ld 70 to 30
smHs- Mpthya@idl@) Adi Wymchjled fol%wed by 0.90 g ammonia (28% solution in
wgfei]%ﬂayt% péé{lltﬁil% @Mlgtl% SaR¥tik i e ®ER2ANAR. TRE solution was

di cyano- | i hydr o”
cmCﬁ%&rﬁymWpanhv@wrﬁaaﬁghth%@ﬁ@aﬁ phyifigd bypradial chromatography
8n 6iBichgdi h@lﬁg figst Lthyl acetate followed by ethyl acetate/methanol 5:1 as eluent to
>4- dlhydro 6-di met hyl - 4-pyridinyl)-N-[2-(4-pyridinyl
et hyl ] - benzan1de 26 3-(3,5-dicyano-1
, 4- di hydr o- 2, 6-di net hyl - 4-pyridinyl)-N[2-(4-piperidin
yl)ethyl]- benzam de; 27 N d-dicyano-i -dihydro
-d|nethyhﬁpyrldlnprhenyII-acetan1de 32
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Organic Chem stry: Reactions, Mechanisns, and
Structure, 5th edition, Wley Interscience, 2001 ;

wa@\dwanzesdt Or gani ¢ Chemistry, 4th Edition, PartP®/EP2007/063132

Reactions and Synthesis, Kl uvv_e; Academi c/ Pl enum
Publ i shers, 2000, etc., and reterences cited t herein).

e DL O g I Y
methyhectAGRIBlurd B, 42d]- 8.8 -diouil+ddyled H- pyomhidom-2tdre as a beige solid.
Qui delines for Authors for the Journal of Organic

Chem stry. The abbreviations %g%%fylped in said |ists,

and all abbreviations utilize organi ¢ chem sts of

PFGLAROY of KolbcahBictb@ @RI 3RUR, Hie) £PY 1 hREQL R DyRVhidin-1-v1)-
refer ence‘ Idn the Tﬁ)l I OWI ng Reactl cl)n Schenmes and

abbrewat i ons areused DI\/F f or

L/, L/-di methyl formam de THF for tetrahydrofuran TFA

for triflouoroacetic acid @t‘?& for ethyl acetate TWVS
hi

for tri :Eﬂidqyl silyl TLC forwfhin |ayer chrgrat ography i
d fo | giet hanol NaC)—| for di um hydr OXI Boc for (o
Thut ar bony! clhl or offetdeqne AL H Foroon S,
di | so@ /| al i fi um h 84 Addi tTonaMwhen the m

fol | owis abbr evi at i onsy'; used thr oug t this S

HG  OH

di scl osUT®y, t hey have the\iool | owi ng nea %tb acac
acetyl acet onate AAcc 2 O'ad¥t:ic anhydrl%le O (or CQAc)
acet at e anhyd anhydrous aq aqueous Ar aryl atm

at nosphere 9-BBN 9- borabi cycl o[ 3. 3. 1] nonyl Bl NAP

2 aphtign Bt he S8 PO ah s riso B Ity Mhels

chlbtil@wed adieBdtdpwiar dt-Ohut-ano vithBUBKm iait@&6 la$mpension of 1.89 g

Len] ks, Gol 2 el 5, 68 SHLEL G0 S5t ytn
dilormildarbihe rSDBDR smehanomad sulrr€cbdti-H ¢ for ldlramoteadte galstion of the
Qf’fﬁéegte{r '(i b& Sa@erﬂhol)qgl bt Iﬁéthélgﬁ{\l lofé ‘%@ aﬁ?gﬂﬁ‘@*he resulting

I onl zat1 on SS spectrosco car nuclt ear

pregpsioewaselonas 6 WaTNTEB Wit 22 BB P8 maR yise axbiben stirred at
as¥ifod 69 ﬁa@ﬂsefhéjﬁlsﬁ@lldféhf%as Qbold@ubbet sndBEVf water was added

%rog)wgf%egi gfg Tg{essug)eﬁ}ﬁﬁtargg glliongéo Mg te 20°C and the layers were
keparakdc Srhle @dp@oylh taaebmﬂ;l extracted m&dh}ééﬂwdhlonde (2x5 ml). The
9 Znolglngg X: l%;e?s I(_:}glgg %Q@‘)t gﬂcpre$ I’?O centrate)d it vacyo, a1 and dried at

ZIWE /1< lz&rd mfph@hy@ts e nkoINE0 gl Gréye §h|¢ frmxla@é daflvatlve as a beige

ﬁﬁhg Y& ok GO dgvsIadd B@O Iﬁ[&g THF and the resulting solution was treated
3-di met hyl am nopr opy | carb ||m<§

wy PO 6?1%@@9@ a@ﬁaﬁm@é @.Seluesee é%‘svafsr) Aftec33 pyirs at 25°C the
baTReet wi-QRcauanad Aatvaviey, hh@bBtieSaatt@ Y kng nfiat &5t10Mhours to afford

T L N

effdrerl. 22 Bof the imethoxlyaethyenEpoaected cytidine derivative as a colorless solid.
9-fl uor enyl net hoxycar bonyl GC gas chromat ography GC- M5
gas Ghiqma ts%%ﬁpryofTi%m erttfe%t%ﬁ%MT Dg 'ﬁﬂ%rm@ 9&6%95%% and the

hexanes,® or hexa roton nucl ear
reslr PR ST P 1S58 OB e HUBTI) was fhen added fol-

oY Iagfxfa%?ﬁ%gg%rsbamog@gﬁr&gmwwHﬁwtd B30hfer one
Fﬂ%ro%tﬁé‘g@‘ﬂm&e@@%wﬁﬁ i et L0t Bafrareatise a °C/

kind l‘rﬂfaEﬂ)rLl6|hlotJSrtolaf-fbkd 1.1thg woos) chfrﬂodemnnbycdmdoteRLﬁR 4S, 5R)-5-(4-
uj chr 1 |} qu hr.o \

SpglC 7 (())I’)%% A c? H Yltg a'vlscllos%,g rd(l) roxy ﬁch[ Hﬂ{ann? ylsmethyl

é&ﬁ@‘laala)comlﬁmsohqbl et mneta I\/ECN acet on| t r| le MHz

megahertz mn mnute, mnutes nL mcroliter nL

milliliter mMMmcronolar nol nole np nelting point M

mass spectrum mnass spectronetry Ms net hanesul f onyl

mz mass-to-charge ratio N equiv L 1 (normal) NBS

L/ br ormsucm n| m de nM nanorml ar NV

L, o o, e ~ ~
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Conpounds of fornula Id-2 are conpounds of fornula I
wherein wherein RL is hydrogen, R2 is the entity

W@ BR88Y157R3 i s cyano, R4 and R5 form an al kyl ereT/BPiodges3132

(shown schematically in Reacti P]h Schenme 5), R6 is
am no, and R2 IS def| ned as in the Surrmary Conpounds

%8 anél)lyﬁryal e%vag(a) é# 6% %M@% E?ﬁsﬂ%{ kgterglﬁl?lgrllcaw in

CNHMIdZIn eneral , conpounds of formula |d- ,as

slétNMBr(ﬁ@p Mty DM 6o 883 f lel-bY Hri Xilhd-18olyd trar 16&h; 1.53 (m,
?ejﬂyﬂ@ jef. 5&@{@%@1 3 ﬁ@(tﬂ}ﬂa’ﬂo HE, mﬁhqawlmt b@{szM A (d,

suj t apl e er i di ne
FEE AR TN Tt M A
6.22a¢d,i]eB.0rH 2t B £7.33(UrhEn), neat(@d=ato et avbt ed
terrperature preferably under reflux. In a preferred

t ' | d
PR R A IO Im Dy e B PR 053 g0, 747 721
Cohpdhde. 0029 Fdﬁtﬁu?%ﬂﬂé 3P oLl 22 8f 14‘6r mula le are
conpounds of fornula I wherein wherein Rl is hydrogen
3 (isr) C¥§J8034d:643?8"8d2§ﬁ1 agx), & realh Kawl 1482 sbLNB8Bd13 73 cm.
Reactlon Schene™1 as R), R5 is as defined in the
Summary but is not hydrogen, and R2 is defined as in
the Summary. Conpounds of fornula le can be prepared
as described below in Reacti QN Sc;ge 6: REACTI ON
SCHEME 6 A J K le In general “88fFeunds of formula le
as set forth above in Reaction Schenme 6, are prepared

Bephualtibows [soButyui hald|(2R a6 )t T-(4-emd-3-oxeddt-edrimidih-1-yl)-2-
Q’zu(:féJ |3t4agL ?so@mv?ﬁogv tett'a qV(ﬁoSfﬂir&qa? lvﬁne?tﬁlfl St Hvafb%ﬂlo?ﬁle
or eXxXanple, etnarol, roauce an ant no ni

It wi |l be apparent to the person skilled in the art
that salts of am,ne J may also be suitable for tRg
reaction, as t ey be free based in situ by HCI
addi ti on of a szt abl e base, such as, for Oxarrp e,N
pyri di ne. osalts of amine J are cexa I/go
hydrochlorl Its. The amino nitrile K, t s ©

obt ai ned, nﬁ e reacted with an al dehyde ner a
fornula Il 3\ a tant zsch reaction as descri be oabOy

F. Preparation of Internediates of Fornul agha As o
descri bed above, inter medi ates of fornmula Ma are used

t ke f f f I [ )
L0 TRGRLSLLF e STRAMIED Pl L A 10Sh0L0 A0 By
hydrexyrﬁmydtmmthyﬂmmhlyérd—ﬁlrmr&y yhe 1 Hepypimeidar-2enk rod88 mg (0.72
H]%&WA?EI‘? 302?&11 {“lg[: 'XHH%O ln{d'wa%%a% tﬂ:afqd a? 56'8’0°(\4('wi'¥1' 3528 g (0.354
ar e I'ne he sunma

mpdr sigeylantiag.d, heimm@iwa&%fndrea@d at (50022\1521@ withiret & Ahours with
B3 5i(8.20Y BloPASSbutiri Aidtide¥dnd (RE re@@l’ﬁﬁ Inix@$e Q%&ﬁfo‘v@@% warm to
bel ow i n Reaction hene?REACTI%@ E&/E L1
AT LENRETHEEANIHIEE AHT QTS HENREFH U QB Ao Yk After Complete
psroRsidn B9 of ethhecétetaeblwwed tl)j 33 r?ﬁwb&ﬁeméré Eed@if andl, th8pHDOvas

n et er m ne .. o

S e 87 B B RS TP ST alEo BmY e Ssboriq cid (37%

tmeawlasEhd lapdrs @eresillnyed ogeparatm therloeemmieatsdayef was removed and
r r
{H% rffc %{26 r‘(?% vjagl{ mlafér SBILSI. afrrgﬁil tBX o\é@%ﬁc?%y ?ethlyhacetate

I exa -protonation r
an%’QHtFaftﬁre folldasl c&ﬁeﬁo B Fttebn repkReidi by dinpepiAnghi g isopropanolic
§abdi MIQ%MI AD Wk thdharQkgian QU% 8b4d Within 5 to 10 mlnutes

nt er Wi ULtab e fo sour ce such

ihdsa 403%5@%15 REA SH e élydg%faﬂoyﬂagc lﬂﬁopfclﬂaﬁﬁ@l /|’§)- Upon
tlbe adamentdﬁ a20 QI hspthad aystaltizdtivhest mmjpxatlectafccﬁr@dfdrﬂha rédalting
su% rzlisr11onewerlses{gl Clieﬁ aP $O°gf‘|‘8? A Ilhglgrskgl d\ﬁ?éeﬁnc ICH%O§Q8? tﬁanhours
organorretal lic internediate W|th a sui tabl e forrTyI
source such as DMF or a suitable al kyl formate, such
as ethyl formate. Alternatively a fornylation reaction
medi ated by a suitable netal conplex, such as for
exan‘pl e a suitabl e pal I ad| um phosphl ne con‘pl ex, such

1A NI /7 sl A\ o - o



pol yet hyl ene gl ycols, bee wax, mneral oil, diluents
such as water and al cohol, and enulsifiers and
wa@e@Bioviszer s. Thi ckeni ng agents may be present PCTEPR2007/063132

pharnaceutical conposition for_ jopical adm nistration.

i ntended for transdermal adm ni stration, the

0sition d ude tra derna
gﬁr? nehhorué §1It Q?(}/dSe \9{1 tglg cry.?lce)tfls werf A ﬁered {npc? nth mi)ortlons w1th a pre-
QXd@hE@ﬁuﬁaﬁﬁémﬂdkthean@ﬁboﬂm@pcﬁmnhbHMnh@dmi6®T}k<ﬁﬁnﬁmrﬁn
@@HHﬁrs Qo 36,9 3@@%@3%%%’6%%&1 fcgmd (QRr 3 @Rt R’)oé '{'Er%)mno 2-0X0-

he P! har maceut | c OSItI he’ 1 nvention may

?Htlé’ﬁkﬂ%‘élfbeYl)r%fé%léP 3ed Sﬁf‘%?t‘lttﬁt’lloéﬁtet}’amfhf?e Uyt ﬁxylméﬁhyl ester

exarRhRyridefwith SUBRDIDISY(nd)ch Wi Il nelt in the
rectum and rel ease the drug. The conposition for

rectal adm nistration may contain an ol eagi nous base
as a suitable nonirritating excipient. Such bases
include, without limtation, lanolin, cocoa butter
andpol yet hyl ene gl ycol. The pharmaceuti cal conposition
of the invention may include various materials, which
nodi fy the physical formof a solid or liquid dosage
unit. For exanple, the conposition may include
materials that forma coating shell around the active
ingredients. The materials that formthe coating shel
are typically inert, and nay be selected from for
exanpl e, sugar, shellac, and other enteric coating
agents. Alternatively, the active ingredients may be
encased in a gelatin capsule. The pharnmaceutica
conposition of the invention in solid or liquid form
may include an agent that binds to the conmpound of the
i nvention and thereby assists in the delivery of the
conpound. Suitable agents that nmay act in this
capacity include a nonocl onal or polyclonal antibody,
a protein or a liposone. The pharmnaceuti cal
conposition of the invention may consist of dosage
units that can be adm nistered as an aerosol. The term
"aerosol" is used to denote a variety of systens
rangi ng fromthose of colloidal nature to systens
consi sting of pressurized packages. Delivery may be by
a liquefied or conpressed gas or by a suitable punp
systemthat dispenses the active ingredients. Aerosols
of compounds of the invention may be delivered in

si ngl e phase, biphasic, or triphasic systens in order
to deliver the active ingredient(s). Delivery of the
aerosol includes the necessary container, activators,
val ves, subcontainers, and the |ike, which together
may forma kit. One skilled in the art, w thout undue
experinmentation nmay determ ne preferred aerosols. The
phar maceuti cal conpositions of the invention may be
prepared by nethodol ogy well known in the
pharmaceutical art. For exanple, a pharmaceutica
conposition intended to be adm nistered by injection
can be prepared by conbining a conmpound of the
invention with sterile, distilled water so as to form
a solution. A surfactant may be added to facilitate
the formati on of a honbgeneous sol ution or suspension.
Surfactants are conpounds that non-coval ently interact
with the compound of the invention so as to facilitate
di ssol ution or honobgeneous suspensi on of the conpound
in the aqueous delivery system The conmpounds of the

i nvention, or their pharnmaceutically acceptable salts,
are admnistered in a therapeutically effective
amount, which will vary dependi ng upon a variety of
factors and can be determ ned routinely by one of
ordinary skill in the art. Generally, a
therapeutically effective daily dose is (for a 70 kg
manmal ) fron1about 0. 001 ng/kg (|. ., 0.7 ng) to about

A PN 1 — o~ o ' T oy I 1
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chr omat ography to afford
1-[[2-(trinmethylsilyl)ethoxy]nmethyl]-1H pyrazol o[4, 3-b

wQ paosiogisme in (2.32 g, 48% and the regi 0-i SOMRCT/EFH0OA063132

sol ution of
1-[[2- (trinethylsilyl)ethoxy] mithyl]- 1H pyrazol o[ 4, 3-b
]pyridine (2.32 g, 9.3 mol )~in DCM (100 nL) at QOC
was added nCPBA ( 1.77 g, éléggnnn After 1 hr, the
i ce-bath was renoved and the reactron m xture was
stirred at rt overnight. The reaction m xture was
di | ut-goggise for Srnprenratieriobd 4 mziHoadinesefformulang
dri ed. Concentration followed by purification with
flash chronatogra afford roxy-1-[[ 2-
(trrnethylsrlyl)et Nl]flkfpyrazolof4 3-b] pyrid
inium (2.43 g, 989@ ‘H’ e Nsolid. To a'solution of
4- hydr oxy-1-[[ 2- (tr| |Oyl) et hoxy] met hyl ] - 1H pyra
zol o[ 4, 3- b]pyrrdrnrunf( 9 g, 6 mol) in DCM (130
m.) was added TMSCN (1.13 nL 9 mol ). After 5 mn at
of g hy{dvize oNEC{ fﬂ)lﬁma(calt&allmcelﬁer thenwa chadedrizeéfhe that
reaction mxture was stirred at rt for 4 days, after
N &V with brine, and
%ﬁéggn%bﬁ%ﬁ%%ggﬁﬁgﬁﬁpﬂP%gﬁed Sgygﬁﬁﬁ' cation through
col umm af f or ded 1FprrazoIo[4 b] pyri di ne- 5-
carbonitrile ( 1 @<3 Als sion of
1H pyrazol o[ 4, 3-b] p QQQLEFf BHbonitrile (j1.89 g,
6.89 mmol) in MeOH ( nd HCl (cone. 10 nL) was
heated to reflux forRQ)hrORA er cooling to rt, the
reaction mxture was concentrated to dryness. Thi s
crude product was dried under vacuum overni ght, and
PMBe@inssol ved in MeOH. To this solution, HC gas was
bubbled, and the resulting solution was refluxed for
ROafd R® Af irRlepeaihiln geléd_lqeg ﬂiroml’(IIZIk4 0id @Gﬂﬁ))lii)lflvrgrnlll tﬁ%’;‘oRz together
noV a e residue was diluted wt
EFEW%EE%dE?EQ%P 3ﬂ§P¥ﬁ "ePds (sat.) to pH 10. The
reaction mxture was extracted with Et OAc, washed wth
brine, and dried. C‘oncentr?lf n follomed by
purification with colum a ord
1H pyrazol o[ 4, 3-b] pyri di ne-5- carboxylrc aci d, nethyl
BRIKE (720 mg, 59% . |H pyrazol o™. S-bl pyridi ne-
-carboxyllc acid, methyl ester (420 ng, 2.37 mmol) was
5SS Ive n 3 oled to 0 OC. LiAlH4
3§6g' H§55E0$‘9ﬁgkgéggﬁdn$n one portion. The
nfxture mas stlrred at 0 OCfor 3 hr, and diluted with
8t séndeps0dénkla Gl {-5lkptl_phever optitehetly substtigetivith Aeo 3 substituents

i e
R P B (b ot oS et EAF QN sl oo o no s

iwasteg withfimadpzele, phesphorois @mhbgrdaan ¢ tigshgpmirecto form the
iy A QdBpothBofTbyili di ne- 5- net hanol (270 ng, 76. 4% .
1H pyrazol o[ 4, 3- b] pyri di ne-5-net hanol (240 ng, 1.61
nol ) was dissolved in DCM (24 nl) rt, and DVSO
(5.71 L, 80.45 %a N 1&g i, 8.05 mol)
wer e added. After -p¥ri dfne was added, and
the mixture was stir r ca. 1.%3nhr. The
reaction was quenched mrt' sab. NH4C sol ution,
stirred for 10 nmin, tR€n eRRracted with DCM mashed
with water and with brine, and dried with Na2SO4. The

nqg 3 ' was purified by a short
ﬁ%ﬁ%ﬁ?ﬁflas Hg%%&%%%ﬁﬂﬁk% tOAc 1:1) to afford
1H pyrazol o[ 4, 3- Db] pyridi ne-5- carboxaldehyde 62 ny,
bitheagidazgols comippund ef fogmuVNT HEPPE CPREPARATINON ST g thhaqueous
%Mrﬁmfefm{thmwlofﬁﬂmtﬂio 2-pyridinamne (12 g,
78.35 mml ) in diiodonethane ( 100 nL) was added
isoanyl nitrite (22 nL, 160.4 mmol) at rt. After
stirring for 30 mn, the reaction was kept at 80 0OC
for 2 hr. The reaction was cool ed and concentr at ed;
but nDst of the drrodonethane renarned The crude

o,
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To the residue, sodium bicarbonate solution (sat.) was
added and the m xture was extracted with ethyl

waec@sars’l The organi ¢ phases were conbi ned, drPE€HEP2NT063132

concentrated to afford 1- ethy r4-(3-am no-1

H i ndazol -5-yl)-1

, 4- di hydr o- 2, 6- di net hyl - -pyridi nedi carbonitrile

(de No. 294, Tahia3 1H Mdo MHz, DVBO D6): d

= 11.43 (s, 1H), ﬂw .26 (d, mg) 7.12 (d,

1H), 5.37 (s, 2H), 4N32 , 3.67 (q, 2H), 2.27

(s, 6H), 1.18 (t, 3H) ﬁg HETIC EXAI\/PLE 10 A A

m xture of 5-fornyl-N et hoxy- N et hyl -

H i ndazol e- 3-carboxam de (400 ng, 1.72 mml) from

ShateheR |, ®° PndBanmtas abov@,andnd 3- ami nocrot ononitrile

(299 ng, 2.12 mol) in HOAc (5 m.) was kept at 110 0C
tb e

E)ot'he grrhﬁe ofg‘gltlﬁﬁlﬁ Q0 &ﬁ}glll&gaﬁgforrﬁ%ﬁﬁggl% ﬁle R g}cgigéﬁﬁg r({fjformula L.

concentrat ed, The crude product was_purified by flash

chr o%ﬁrgge,sagt}g}aqrbl shargetgrized in that the formation of the imidazole

SorhPodndld iy ARGk 1Hérrrﬂét$p/z®r1§>Eé’nf(ﬁniﬂdﬂﬁ&lﬁ%bre&nce of an organic solvent at

ELC; ggé)g%I) N- net hoxy- N- et

|5 1 e- 3- car boxam de (500 ng, 80.5% (Cpd. No.

143, Table 2). 1H NWR (400 MHz, DVMSO-D6): d = 9.65 (s,

1H) , 3.Pr8&es§ of, cldii) 2, clar6&erized if iat n¥etBBer(eckhldride, tetrabBlrofuran or
, 2.03 (s, 6H) ppm

é%el_l]n}{l?wma %I%Bdrﬁﬁrrlnljs d%s?‘orgam% %}Véngb 1.2 mol ) was

added portion-wi se to a cool ed_sol ution of
5- ( 34 rgge@ygﬂﬁlpgps 1 to 3, characterized in that the imidazole compound of

f&nﬁﬂmmn@wahémdsmdwcﬂu&ﬂpmsdddﬂoﬂﬁie)anunaﬁsltmm-sképrmt hy
| -1 Hi ndazol e- 3-carboxam de (340 ng, 0.94 mol)

THF 3 h :
Lo o6 geshprdiing o9, faiedrdfy %ﬁ%ﬁ@%ﬁ'@ﬁ%@i@fﬁﬁy o
pérbwnzddi tih onganfc setvhyt atagemaemtiat 0620C tavsd°@. 4

NaHSO4. The organic | ayer was washed with bri ne dri ed
Wi t h? "ﬂ%@é@’é‘of é}‘eﬂﬁl §QH§1§&E&%‘%§ ghaT'?&ra%"y?‘HﬁuﬁhOﬁUCt was

pur i d}r/ col um give 4-
HFF‘-]I}}YHQ‘&%W gf_uparn) ermethylene chlor1 e is used as organic solvent.

, 4-di hydr o- 2, 6-di net hyl -3, 5- pyri di nedi carbonitrile
( 2007. ngtoceEQBrﬁ cldifaed.to M@harhéterizetiai | tRat2he arhikeNVRADDIIID is without

Ol N R

2.03 (s, 6H ppm C To a suspension of 4(3formj(l-
H i n&d?zfotessowe)mm 1,t47d¢tayattarizad 61 diahistdasd R' 3R5and R are
H%l%%&idéﬁwc%%&ﬁ 'd(?R*a%QlQ:(%)dk“ﬁtﬁe M%))rﬂlﬁﬂ\lﬁ%e isa

at rt. After e reaction .
Wsthagplysis é&rﬁ(ﬂmﬁd Bt 38O USSR MQB e mtharal @i tenipgsgiuig of 20°C to
¥oh water, and dried. Concentration followed by
puri fication through flash chromatography afforded

dr o- ((hydr,0x neth 2
i g Lol 10 A RNl 051t s b dicpytppether
tor(n 400L1¢(CHERRY, Gi$-pheyd d)low solid (Cpd. No. 144,
Table 2). 1H NVR (400 MHz, DMBO-D6): d = 9.55 (s, 1H),
7.68 (s, 1H), 7.52 (d, 1H), 6 (d, 1H), 5.24 (t,
1H), 4.78 (d, 2H), 4.55 (sH"1MpcH2. 03 (s, 6H)
ppm SYNTHETI C EXAMPLE 11 A m xture of NH2C]—I- HCl (229

and 4-(3-for 1 yl b
Ak ey i g@zareJ & lﬁa}%mnd%ngy &% HOB R G ]% 2Bferein R is
ﬁ@defﬁe@ Gbawapihk trahsformSyor inetdpce) ymppbe alBhandlysis performed in
u[g{()){/q% G %mn}r)d Wat%anol I‘E ! ecrin aetrat{ﬁ’e %lhzg)r’(lr? e(glg(g’c fA { {he cleaving off of
the@atflgdow R arad ?gmcmchatre:drr@ot furlctmvmg thetd0a f@rmn@l by R'and R,
extracted with CH2Cl 2. The organi ¢ phases were
conbi ned, washed with brine, and concentrated. The
resi due was purified by colum to give
1, 4-di hydro-4-[3-[ (E) - (hydroxyi m no) nmet hyl ] - 1Hi ndazo
-5 yl]-2, 6 dlnEthyI 3, 5-pyridinedicarbonitrile (143

~NNn A o N
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SYNTHETI C EXAMPLE 23 A: To a stirred solution of crude
5- (3, 5-di cyano- 2, 6-di net hyl -1 , 4-di hydro- pyri di n-

wWd200807371( 2- hydr oxy- et hyl am no) - i ndazol e- 1- car POR¥EP1007/063132

acid tert-butyl ester (0.6 Qg), grom Synt heti c Exanpl e
22, in THF (14.3 nL), under A« on, was added
;E?Eg(? tP'raI l f%[alé@rbg ?P(alfgcagn e Hf %a&% ﬁc%mgfae'%fnent is perfgfmed with
ﬂnhécpm@pyl azadi car boxyl ate (DIAD, 0.31 g, 1.52 mmmol)
dropwi se over 30 minutes. The m Xxture was stirred
over nj @hbcedd of LA | S5PE rcﬁﬁﬂéﬁt%nzé@’lﬁ A3 Wh8 RM@R: benzoyl or R' and
grenched w th saturated sodi um hydrogencar bonat e
ol9geishisand extracted with Et OAc. The conbi ned
organi c extracts were washed with brine, dried and
concentrated. The reS|due artially purified by
chromat ograpy on silica geW fgpﬁcmed by preparative
reverse phase HPLC to give
- {33 H-d 6- dlnethyl
§%45'ﬁ3d%%Mg§%P ?n 4-yl) - [2 (1 ,3-dioxo-1
, 3-di hydr o-i soi ndol
yl)- e%ﬁ?ﬁ%ﬁpﬁéPHWﬁdaéef%qu%arboxylic acid tert-butyl
ester (131 ng) which was used directly in the next
step. B. A mxture of crude
5- (3, 5- di cyano- 2, 6Ru toI I/TZ/N N
, 4- di hydr o- pyri di n- 4h¥ ) la
. S-di oxo-1.S-di hydro- doI -yO et hyl am nol -i ndazol e
-i-carboxyllc acid te%c)bu Oester ( 110 ng),
hydrazi ne hydrate (80% 39 nL, 0.62 mmol) and
ethanol ( 1 nL) was heated at reflux for 2 hours. On
wboleimi' 4rigeR’ raeamtdﬁpﬁmdnnﬂct seteetedefmone €A N4 (e©)ORA drh' and R?
n S (4M and
Zgg%ggﬁﬁkﬁ%g 3dh36ﬁ3§ﬁﬁgofrﬁg the reaction
m xture was concentrated andE%?e residue purified by
preparative reverse phase HPC® tp give
4-[3-[(2-am noet hyl ) amni no] - 1H I ndazol -5-yl ] -1, 4-di hydr
-2, 6-di nethyl -3,5- pyridinedicarbonitrile (38 ng)
; No. 308, Table 8). 1H NWVR (DVSO D6, 300 MHz): d
= 11.38 (br s, 1H), 9.46 (br s, 1H), 7.52 (s, 1H)

.93 (t, 1H), 4.34 (s,
H%Qd%%dﬁ’f%% CORy IO gy 3 61 (s” o) ppm
SYNTHETI C EXXAMPLE 24 164 2 fZ nmol s)
B wrndrpendangiSniit-likyle Pheryl mstc)r@ lgnbsituieroigh 120 3 substituents
sepd @yt ivd @dhip oniiidig @ 85 0N O Pafkok; h%Id%@l'ﬂ QHitr8B€ cyano.

refl uxed under argon for 3 hours. The sol vent was

distilled, off under va d,the residye hSso 1
in 1 ml%gltelcemggpag gé %h(z m%ﬂ REare enzoyi/ordR and R
®gahiehigl - 1H- i ndazol e- 5-carba|dehyde (from Synthetic
Preparation 10) were added. The mi xture was stirred
for 3 hours at 100 OC and thegm concentrated under
vacuum Purification by colHinmMochyomat ography gave
1- (2- et hoxy-ethyl)-2, 6-di net hyl - 4-(3-
B%Lhy] 1H—| dazoL 5-yl)-1, 4-di hydr o- pyri di ne- 3, 5-di car
Rt pirrelqr (Cpd. No. 310). 1HNMR (DMBO-d6): d =
12.68 (br s, 1H), 7.51 (s, 1H1 7.47 (d, 1H), 7.26 (d,
1H), 14.140 ofﬂme ptbdess & BOHME U1 to 2Hfar tBe p2pifatioRb) , 3. 37
(s, 3H), -2.50 (s, 3H, covered by DMSO, 2.25 (s, 6H)
ppm SYNTHETI C EXAMPLE 25 250 ng (1.52 muol s)
4-fl uoro-1H i ndazol e- 5- car bal dehyde (Synthetic
Preparation 11) and 250.1 ng (3.05 mmol s)
3-am nocrotononitrile were dissolved in 1.74 nL acetic
acid and refluxed for 1.5 hours. The m xture was
all owed to cool to roomtenperature, filtered and
washed with a little anmount of acetic acid. The
product was dried under vacuumat 40 OCto yield a
first crop. The nother liquors were diluted with ethyl
acetate, mashed wi th mater and saturated sodlum

o, o



with 54 g ammonia (25% solution in water). The m xture
was heated to 400C and stirred at this tenperature for
wQ@ 2008/0915Mour s. After conpl ete conversi on the | PGEEP2007/063132

aqueous | ayer was separ at ed ang fromthe organic | ayer
MeTHF was distilled off and repiaced by metha nol. The
nmet hanol i ¢ sol ution (approxigptely 400 m ) was then

treated at 30 to 400C with 108 gygmoni a (25% sol ution
in water) and the_resglti axture was stirred for 5
hours at 35 to 40 t hghol |was then distilled off

and continuously r @ mM acetone, whereby

t he product precipitateq. conpl ete preclvpitation
500 m ethyl acetate fms\adgded room t enper at ure.
The resulting suspensydnswas cqgbled to 0 to 5C within

2 to 4 hours and stirge® at Phi tenperature for
additional 2 hours. Fhe crystals were filtered, washed
in tw portions with a pre-cooled mxture of 124 n

et hyls a¢eiad@sPRtheRZnutorageipped.and dried at 45C / <30
nbar for hours to afford 43.3 g (90.5% of

4-am no-| ((2R, 3S, 4S

5R) - 5- azi do- 3, 4, - hydr oxy- 5- hydr oxynet hyl -t etrahydro-fu
ran-2- yl)-l1Hpyrimdin-2-one as the nonohydrate with
an assay of 99.4 %{nm m. Exanple 2 Preparation of

3-chl orobenzoic acid (2R, 3S, 4R

5R) - 2- azi do- 3, 4- bi s- benzoyl oxy-5-(4- im dazol -

1-yl -2-o0xo0-2Hpyrimdin- 1-yl)
-tetrahydro-furan-2-yl nethyl ester A suspension of
30.0 g (47.5 muol ) 3-chlorobenzoic acid (2R, 3S, 4R, 5R)
- 2-azi do- 3, 4- bi sbenzoyl oxy-

5- (2, 4-di oxo- 3, 4-di hydro-2Hpyri mdin-1-yl)
-tetrahydro-furan-2-ylnethyl ester and 26.0 g (380
nmmol ) imdazole in 110 M MTHF was treated at room
tenperature with 19.2 g (189 mml) triethylam ne. The
resulting mxture was treated at 10 to 200C wi thin 30
mnutes with 11.03 g (71.2 mvol) phosphorous

oxychl oride. The m xture was heated to 600C and
stirred at this tenperature for 5 hours. The m xture
was then cooled to 15C and treated at this tenperature
with 125 mM water. The | ayers were separated and the
aqueous | ayer was extracted with MeTHF (1x30 nml). From
the organic | ayer MeTHF was conpletely renoved by
distillation and replaced by 250 m acetonitrile.
Water (50 m) and nethylene chloride (100 M) were
added and the | ayers were separated. The aqueous | ayer
was extracted with nethyl ene chloride (1x100 m ). The
organic layer was filtered, the solvent was evapor at ed
and the residue (34.2 g) dried at 400C / <30 nbar for
16 hours to afford 29.7 g (90.8% of 3-chl orobenzoic
acid

(2R 3S, 4R, 5R) - 2- azi do- 3, 4- bi s- benzoyl oxy-5-(4-i m dazo
-l -yl -2-0x0-2H pyrimdin-1yl)
-tetrahydro-furan-2-ylmethyl ester with an assay of
99.3 % area). 1H NWR (CDCO 3) d 4.87 (s, 2 H);
6.04-6.07 (m 2H); 6.33 (dd, IH); 6.51 (d, IH); 7.20-
7.41 (m 6H); 7.49-7.60 (m 3H); 7.69 (s, IH;
7.89-8.06 (m 7H); 8.37 (s, IH. IR 2923, 2854, 2120
(-N3) , 1730, 1678, 1633, 1545, 1469, 1247, 1127,

929, 709, 476 cm 1. Ms:682(M ++1). Exanple 3
Preparation of 4-amno-I-((3aR 4R, 6aS,

6R) - 6- azi do- 6- hydr oxynet hyl - 2- met hoxyt et r ahydr of ur o
[3,4-d]Il,3-dioxol-4-yl)-IHpyrimdin-2-one . To a
suspension of 0.69 g (10.11 mmol) im dazole and 1.07 ¢
(10.5 mmol ) triethylamne in 9 mM nethylene chloride
was added dropwise at -5 to 0O0C within 15 m nutes 0.49
g (3.22 mml) phosphorous oxychloride. After 15

m nutes at -5C, the resulting suspension was treated
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