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WO 2009/ 112565PCT/ EP2009/ 052959 1
THI AZOLYL- DI HYDRO- | NDAZOLES The present invention

w0 edoaties6s o new t hi azol yl - di hydr o-i ndazol es of POERP208%/052959

formula (1) R3 (1 ) 5 wherein the groups R to R3 have
t he neanings given in the clains and specification,
the isomers thereof, processes for preparing these

t hi azol yl - di hydro-i ndazol es and their use as

medi canment s. Background to the i nvention 10 A nunber
of protein ki nas@#$lIAZAH MIL+RHIYDRHIND AZODbESsui t abl e
target nol ecul es for therapeutlc intervention in a
vari ety of indications, e.g. cancer and inflanmmtory
ARE PR i EHAE) £l H&AS S w tRiaRsI91-ihHBLinBSIEE Y 38frAf formula (1)
the genes involved in the devel opment of cancer which
us f&P encode ki nases, these

have been identifi ¢
enzymes are at-a
t her apy of can$£r\

Phosphati dyl i ol-é;ﬁ

iMNases (P $Lk|nases) are a
subfamly &' theYipid Kinases which catal yse the

transfer of a phosphate group to the 3 '-position of
the inositol ring of pRdsphoinositides. 20 They play

an i rtant role_k rous. cell pro S Su

SeyetE P s i i Bnboii BF BiRaRp £ b FE SN yhgg ation, the
G6RkFsCherebf, piiceskefRhadpaiR@nIesthandIi e ydeg datd |8 arf their use as
intracel lular transport processes. t he basis of
midicemppisvi tro specificity for certain

phosphoi nosi ti de substrates the P13-kinases can be

divided into different categories. 25Detail ed
Bacdiedrohd e thf inv&tigmventi on It has now surprisingly

been found that conpounds of general formula (1),

Whelihetch of Pt Rinpses Ravd ﬂrdaay ﬁ)l’:t)fv%d tdBe mialﬂler’t@l‘igegmvﬁﬁules for

el ow,..act as.inhibitors c cel
Rt bl oo P delis oRingBERhY it §ietr G fammatory and
autviemhuendisayesb 8ings e dighgreresntagp lo€ tHeqgeneshigvo W@ in the development of

gaqggll \171:11%@ ﬁé\?ﬁéegpge%%? e&) ?/I‘Iﬁlt% %a?r %c&&eelah Qtthé%fe eg%ﬁ*ﬁ?ssa?é attractive

connecte %ge0| c cel
targehgwdecaing femthe shora @é@n@y inREEeHitve or abnor nal
cell proliferation. wherein R |s sel ected from anong

P%ﬁ@%} %’&\IEC%:@?ECKma }_@%aéﬁ arc anﬁgy %% th8 t1181d kinases which

bately QOB trahsfer e pdssietegioas td he m’zpm:iﬂ@n 6F the ahdeitbl ring of
C3 80yc|oalky| 3-8 10nenbered heterocycl oal kyl,

pEspheipgsitidas? 16aryl al kyl and 5-10 nenber ed
het eroaryl, optionally substituted by one or nore
identical or different R4 and R3 denotes a 6 nenbered
Tﬂh@epl@ﬁ ay imp@tipstalé uir&dnéwumw peoceRts uttdand. ¢.call gaswth and

ferent Ra and/ or not es 8-10 |

a0 R8sy (he, COBBP]i erfé(FqS§61§@E%l%aP{%%ﬁt thgreghistigp of

Wa@ellquﬁq{ahgﬂrt ﬂ%césg&' banEﬁeeﬁeIms%f tﬁ&f’z’n%tr&pecﬁ%ﬁpgbﬁain
R4 denot es group selected from anon , and Ra
phisphoihoditede dmpstoates the Phbkmascdenn be divutﬁd iotof diEferent caRigories.
and/or Rc; and each Ra independently of one another
denotes a group optionally substituted by one or nore
DRl Geberfliigh dr e Bienflonand/ or | e, sel ected from
anong kyl -6 nenbered 20 heteroalky
thashgw(sgmr(lymglyd&en fombﬁt@gnmpnds@f ggneral ormula (1) wherein the

B Rels Y Pl yPat Pl st BB e 8 cvee
Bmi&s I"EliBethedo ?bﬁ(d@@l&f@dr@fﬁg ky Ehe&ﬁdetﬁloﬁﬁldyﬁjmgé@ €br example for the
heterocycloalky al kyl, each Rb denotes a suitable
group and is selected i ndependently of one anot her
fromanong =0, -OR , C _3hal oal kyl oxy, -0CF3, =S,

-SRC, =NRc, =NOR, =NNRcRc, 25 =NN(Rg) C(0) NRcRc,
-NRcRc, -ONRcRc, -N(ORc)Rc, -N(Rg)NRcRc, hal ogen,
-CF3, -CN, -NC, -OCN, -SCN, -NO -NO2, =N2, -N3,

- S( 0)Rc, -S(0) ORc - S( 0) 2Rc -S(0) 20Rc, - S(0) NRcRe,

AN AR IS N P P — NSNS A\ NN N
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SC(NRg) NRcRc, -N(Rg)C(0)Rc, -NC(0)R12, -N(ORg)C(0)Rc,
-N(Rg) C(NRg) Rc, 5 -N(Rg) N(Rg) C(0) Rc, -N C(0) RLNRcRc,

WO NoRg)1368) Rc, - N(Rg) S(0) Rc, - N(Rg) S(0) ORc, PCT/EP2009/052959

-N(Rg) S(0) 2Rc, -N S(0)2R12,2 - N(R) S(0) 20R,

-N(Rg) S(0) 2NRcRc, -N(Rg)[S(0)2]2Rc, _N(R) C(0)OR,

-N(R) C(0) SRC, -N(Rg) C(0) NRcRc, -N(Rg) C(0)NRgNRcRe,
-N(Rg) N(Rg) C(0) NRcRc, -N(Rg)C(S)NRcRe,

-[N(Rg) (0)] 2Rc, -N(Rg)[(0)]2Rc, -N1[C(0)]2R12,
trpitRg ) @(ddyxpReRonnecidRg)H BE 0y fidiNReRpecifiNg¢lCed)¢ RORES and

2NRcRc} 2., - [ N(.R 20Rc,
TSR P €N RPN RTERERG) o ey src,

- N(Rg) C(NRg) NRcRc, -N=RcRc and - N=C(Rg) NRcRc and each
Re i ndependently of one anot her denot es hydr ogen or a
Shopigsa iveREen gﬁlaé,@sotgtcomp@@swf gersaldprmppél) dent i cal
or different Rd and/g §;?3I ected from anong
G _6al kyl, 2-6 nmenb 3 er oal kyl, G _6hal o al kyl,
C3_1 0 cycl oal Ky lo gycl oal kyl al kyl, C6 1
()aryl, 15C7_16e 12 nmenber ed heteroaryl
6- 18 rrerrbegzz @roaryNaﬂ 3- 12) menber ed
het erocycl 6al kyl and 4-/14 nenbered
het er ocycl oal kyl al kyl , F%nd each Rd denotes a suitable
group and is selected dependently of one anot her
whem@anmong =0, -ORe, G _3hal oal kyl oxy, -0CF3, =S,

Rg =NRe, =NORe, =NNReRe, = NNQ e%g;i% NReRe, - NReRe,
NRefRsted fraranme RYHRS 2N @R (QORR®-NEIC(OOSR R,

A6ORIE BRI R, 5o AL 0R

R@Sél@té%ehydr&g‘éﬁ@} Elgﬁoup-sﬁ@(:ﬁ%}lmeamoﬁ@c%dﬂgﬂ,%a scycloalkyl 3-8
-0S 0) 2NReRe C(0) ORe C(0) SRe C](;)
)e[f\ﬂr@é/ )1ng§jﬁ)ﬁ§ry a]Jg(l NR@)SNIQGIR@H ered heteroaryl

B IR PR AR,

REEMERG meBBeR)INReResryl2 SubsBhitddRey) MiRedRamore identical or different R*
O)Re, -NNC(O)Re]2 , -N(ORg)C(0)Re,
%@iﬁ% g%’NRg) Re, -N(Rg) N(Rg) C(0)Re, -N C(0)Re] NReRe,
4 D)1 BFene Me@ﬁe‘é&@&rﬁﬁ opthalﬁ )b PRe by one or more identical or

N( Rg)S 0) 2Re, . - N S(0 N( Rg) S( 0) 20Re,
dificrRy) ar)dZNR&hend N( Rg)[S( 0) 2] 2Re, N( Rg) C( 0) ORe,

?\?(’\cl%? %\&o‘; R MR N?%?’%% RIRE%R%% R ‘ﬁ?ﬂ?ﬁ%@% bpgor more

rd'é'ﬁtEQﬂ Bﬁﬂ@f)e}e%lg%b aﬁ@&ﬂ\% {; ah&X 8) ] gﬁ;} R2 o1 20R
gac lg“)lndemn%et{t]@(eoé Pho pﬂ%&@}deggt]es Pg(eq:q;)qgélgl)a] lg/(jﬁgst%&lted b?l}one or

SO A B AL 1 g .2 o momirs

h&W gk MRgMNRERE, C:.NeRadakynd,. mWacﬁg})lMB?lR& eash, @ewarylalkyl 5-

i ndependent|y of one anot her denotes hydrogen or

& BSOS sty éd@srmrflbﬁr%hﬁ?mawéal%yl %rdﬁ@%@ﬁfd pagprocycloalkyl

0 g RS BR A g om0 & gal b 2

earjadlbcﬂflnb'geb a s@4dbl&grpap aad ksyekcted lindepéndehtlpaf yihe another from among

SOraRE B S kuesy g 25t SRk Beraighe, Rdre

brierY @(@}r@@%}’leﬁ Lot renkenRAR, —N(Rg)NR R, halogen, -CFs, -CN,
het er ocycl oal kyl al kyl , and éach Ra suitable group and
HNCea@EN; aSEN;, SNk ML etNi, rife peiiOt HH(DORINS(@nBI 1Ef0).0R",

MRS T et S8 g

NRgRg - ONRgRg, - N(Rh) NRgRg, hal ogen,
10 -OCN, -SCN, -NO -NO2, =N2, -N3, S(O)R S(O)(R
~S(0)2R, S(0)20R, S(0)NRgRg, -S(0)2NRgRg, _0S(0)R,
-05(0) 2R, _0S(0)20R, -0S(0)NRgRg, 0S(0)2NRgRg,
AR _O)OR -C(0)SR, -C(0)NRgRg, -C(0)N(Rh) NRgRg,
_Q(0) N(Rh) OR, - C(NRh) NRgRg, - C(NOH) Rg, - C( NOH) NRgRg,
0C(0)R, _0C(0)CR OC( 0) SR, OC( 0) NRgRg,

~ o~ M\ ~r~I M\ R IFN ™~ A -
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each Rh is selected independently of one another from
anong hydrogen, C _6al kyl, 2-6 nenbered heteroal kyl,

w@roosh#lses al kyl, C3_1 ocycl oal kyl, C41 PCT/EP2009/052959

6cycl oal kyl al kyl , C61 oaryl3 30C7_16aryl al kyl, 5-12
menbered heteroaryl, 6-18 nenbered heteroaryl al kyl,
3-14 nenbered heterocycl oal kyl and 4-14 nenbered

het erocycl oal kyl al kyl , WO 2009/ 112565PCT/ EP2009/ 052959
5 optionally in the forn1of t he prodru gs, the
+QStOMIRR, tHORSCEHRDOR', tCO)SRanCI@MNRB’, -CHRN(RONRR®,

S DRRARIE! TooimaN RS rectr B car Ry UBRC St SR rpcoor:

toe(emR’, E@Q)@ﬂvaet o@(NRhﬁ\IRwergc(@r)R‘atgc@mv oaNR RS,
gener al f or mul arﬂ&§b§t erein is a radi cal selecte

PR GNHSRG o R G CGD s rM@QRg)%Q)Bz VSRS
g ad c t c
BRI RN INPETO AR, MRERR InBHIRD RV B O0)0R”
aN@k%@(@mmdN[S(D)géneMRgmomﬂm N(R)g)S(mz@rléRﬁ "RARPES(O),LR,
gl({ﬁ)@ urt er a§pecg E ?
ORAGoRs BRI B SR PR R, B T RatR R e

COQ@Q?N?*?@&%?@%W SRR BN RO IR, R RCEeR:
?m[c_ma]zmgswgﬁ[u%mm R@gf)[ﬁgﬂzNRfR%ef{Hé(ﬁ?bﬂRéb,
DR e g B, N pfaRifiohSskBCak OB
LRVENEoEE)SRE -] NQF&Q%NR\&R‘Q el HOLRULAT)CR® and

mhereln RI is 2 ) CH3 further aspect of the
ﬁmﬁtln@pead@tlg@&po@ mmhqrfdeg@tn@hglrogqmrqnﬁl grouf( aptionaldy substituted

T B R O ST AT

CHROMPESd Rétc@aNST, &, habMY12C; (&Y cloalRyl, Cm%cycloalkylalkyl Cs.10aryl,
Eharnacologfcally effective salts thereof, fo

r-epafdl 1gwexnelenechiicteipayl, 4nl amempeist |hﬁ@f%w1@léyl 3-14 membered
t

bbbl e RERRT hoRlosk B PESL Y 1 U2 50
satth"aImete@ aguiddbldioap @mlr[scyered&d@ﬁdegemay of efigatothef Ijom among
or the. physiol ogically acceptahle salts thereof,
o rORalG R KPR o Gon— 13K coNRorTQRar BWERpi ent s

e E 52959 A

e S e R T

eS)@NoUNO eNOgeﬁéj aN Fe(@R a—§(O)ORGy - SJEOQMHS(@);;DR -S(O)NR°R’,

PPN on GRQED RS Chiif o RioneOR; ORISR R mere

a@(@Rﬁmm@)@RS e@@s@é ONrdrer- N@Rg)ﬂkeﬁvh eC(O)N(Rg)OR
i nvention is a phar nHCGUtI cal pr epar ation conprising a

cOMPRUNE BT @éﬁ@H&R FOXNOHBNRIR, 2R (@R, €QSEOIEHE, SOOEP)SR®,

AP K D TR SO RO FRE R tORNIERS™

t SOMNHNRR Y hN(quggnme eSN[(I(O?R‘Q{I aN(ORﬁ)ﬂ(@)m hN(Rg)C(NRg)R
di ast er eomers and t Mmxtures there

tNéRgblHéﬁt h‘é@lRo»gTN:[Q(D}R AR pt MR&)%.)& alﬂ@%gtﬂ(@ﬁRs aﬂ‘{(Bg)S(O)OR

T T L s e e et R S S RO

SN azgoccm)aig S-N(RE) TOIPR°, I-N(EE%C(N))L\%SR Saﬁaz)alengNR R,
t urat ¢
NG TER GO & (s S 2k e

t eat
q®§@§?3hyﬁ? rouBKkalkeﬁqﬁpgﬂéé ?ﬁ%ﬂ%sjgggﬁPﬁﬁgggh’
d‘éé[é(@)]ENR@’fﬂz cm(iRﬁ)GliO)bORﬁcM&g)GﬂNﬁélQReaPHGK%C@WH)RE,
groups, which have at | east one doubl e bond. By
al kynyl substituents are neant in each case
strai ght-chain or branched, unsaturated al kyl groups,
whi ch have at |east one triple bond. 20 The term
het er oal kyl refers to groups which can be derived from
al kyl as defined above in its broadest sense by
repl acing one or nore of the groups -CH3 in the
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WO 2009/ 112565PCT/ EP2009/ 052959 7 one or nore of the
groups =CH by the group =N one or nore of the groups

wWoeaH9/11m563 he group =NH or one or nore of the gPCUPB20EH52959

by the group =N, while in &l only a maxi mum of three
het eroatons may be present in a heteroal kyl, there
must be at | east one carbon atom between two oxygen
and between two sul phur atons or between one oxygen 5

and one sul phur atom and the group as a whol e nust
H\é(\Fé)(E(h@ﬂSibL -NERATIINRANRIRY, fNﬁ&ge b TERINRIR ect

i.ti,on/ erlv tion f hat heteroal
Fi e pdrndE ST png Pt T ork b ain Ty G an Al substtuted
BY18hd6r Mbltehdé}ﬁfcalr& REFQERSR anldRr qxgogélét@éwﬂroraraﬁlong Csalkyl,
het er oal k while further subdivision into

%16rra¢rgh¢re% h@mwakkurh Snahdpalyl, Gnocriledlkylet wﬁxﬁlmkm@lkyl Co-r0aryl,
Swsﬂp?at‘h@?“% 12' en%eli]%f 1?&%8{1 d|6 1§m%§1%§1%8%§te¥o%r;ﬁ§1kyl 3-14 membered

e Ssu n na

had@pﬁdl@bamllayldqtlmemaa@ﬁ hetrerocwloelaylau@aaadrmno or
poléﬁubstltuted at all the hydr ogen-carryi ng oxyge
T

ienotes @ petble g #d @aqa%ﬁasaﬂwctqdéﬂﬁp@aﬁwlw of one another
EBﬁﬁrﬁ%rgﬁé’uo béyp ng&léa%ﬁ&?y 'Tgic%% ule ageSUPRE LINIGIE —NNRERE,

'h a &arbon at'om’and t Tough & ‘het &r oat om

TR NBR )@@)Nﬁ%xam%g ongaHmwhn@zgRémammamy eCN, -NC,

GORBE S M0 bRy %adﬂeﬂﬁ%@ﬂﬁ@”@é?%ﬁo»w S(0)0RY,

ZS@)JWRW —S(GINRERE, Il!ds)(o @m@@,@ogmﬁg ~OS(O)NRERE,
i met h | am nopr op dlne Ian1no rop
ORI A HO o pMQ YO @(@S&%ﬁ@eﬁmﬂg Y (ONRINRERS,

SR RIR o RS PR B PkyReRe -0cO)R®, ~0c(0)0R"

(O %K@OQO)NWRF)}UOC(&-R}‘}NW)’LMO)R‘% plso:m)ORg ~SC(O)NR®RE,
203- dlet | am n 0 d||sq9ro apm no
LR ORIy N STy N CEOUT < SRP BB bR CHYFINRIRS

%ﬁﬁN@?@%ﬁ; no- ng)]yﬁ R N B DR DR PSOIRE, -NRDS(0)ORS,
3Nt12">$<m)m hws(m)maﬁtmh)aa)m& ammmmmnw “N(RM)[S(0)]:R?,

81?28%3 héi@?\ )Cp( rog( yN((eI#% drox (%pKIR NRERE,

2 ept kyl i g
N ﬁ r eanRoﬁgI ogckn%r e ygllNgﬁr%égﬁ)jzﬁg)_ﬁgw CO)LR",
’FNI{)HQ(GQHREJ}M PROGE D BIQR'S N IR NRERE I EE(DHARE) 2,

A OVERRSs 82 ST TuTRE o VGRSl TN Omywe,

SRR PGS GO 0 o
e@hRY 1ﬁ®1@nden¢j@.o(ﬁpge anc@h{ﬁ(dag(meg hﬁrdge@ﬂmmeptlon‘ﬂly substituted

009/ 112565RCT/ EP2009/ 05 8 Hal f
Y 03¢ PSRRI IFE PSR s SaikclF SO Grahyf 2 membered
Btetoarly kY, sh8odTRANE;. f&cj@dﬁﬂkﬁr cbf6@yd16aueywlkgalg Co Mty ec% Brylalkyl,

ring systemmay be a saturated ring or, however,

@ﬁganwlaﬁr@hhetwerﬂrﬁr %%&tm%anrwghetwﬁwlﬂﬂfww éﬁame@ﬁ@rqdy
ﬁ‘éta]% %88&1%1%5‘1"%&%'8&%8?ﬁeteiso%gp %ﬁyfaﬁ{yl .exgnpl e

propen ‘cycl obut enyl ,
eewhlldhe nélyctted mép@ﬂemﬂmﬁﬂne a@ymleﬂftemydmor@mzldﬁjgeu e®]y6la1kyl
nor bor nd n rborn cl oal ky| al kyl i u
%&rfn%lygffrf: ¢ heferep| Y&;Fotq Ylf{}fwoayq%%ﬂ@ggﬁwa&f oAl Bgaiaf Co-r0aryl,

0 a

rtglp6 5‘ lgtn‘géﬂétfe?%‘lﬁét%%ar&g L?plg i Hi'b@l% hgtefééat?gglkyg 3-14 membered
hﬁnmcpgloﬂlkyi aod 4b14b1ylellnbcredﬂlemucycloalikmkgﬁ<yw th 6 - 10
carbon atons such as phenyl and naphthyl, for exanple.
Aryl al kyl includes a non-cyclic al kyl group wherein a
hydr ogen at om bound to a carbon 15atom wusually to a
termnal C atom is replaced by an aryl group. By
het eroaryl are meant nono- or bicyclic aromatic rings,
whi ch instead of one or nore carbon atons contain one
or nore, identical or different hetero atonms, such as



5oxi de, isoquinolyl-Noxide, quinazolinyl-N-oxide,
gui noxal i nyl - N-oxi de, phthal azi nyl - N oxi de,
w0 pdodarasby| - N- oxi de, isoxazol yl - N-oxi de, PCT/EP2009/052959
oxazol yl - N-oxi de, thiazol yls N-oxi de,
i ndol i zi nyl - N- oxi de, indazol yl - N-oxi de,
benzot hi azol yl - N-oxi de, benzi m dazol yl - N- oxi de,
pyrrol yl - N-oxi de, oxadi azol yl - N- oxi de,
t hi adi azol yl - N-oxi de, triazolyl-N-oxide,
ortianaly inythkHaxi oEthe periragshihspyutamyts; Be sadethateanttic enantiomers, the

Y A e T TR—

hydpapienai@d @echpuUNd to a carbon atom usually to a
termnal C atom is replaced by a heteroaryl group.

Het er ocycl oal kyl rel ates to saturated or unsaturated,

689 é%)reg{]@ftthg 1nngt%)%f arg %s %rf g%’rﬁerﬁrfb%ﬁ Celré.i R’ fis a radical

M@:taf fr@mrtbe granp e@n@mg&fpgﬁdm mhﬁﬁﬂapya{fﬁxdngw @h]d Pﬁrldazmyl
n|tr0ﬁ gen or sul phur,, Exanpl es of such
E?‘FWH‘W?A ng?‘%ﬁ}ﬁsm%fFé{ t et rahydrof uryl,
pyrrolidinyl, pyrrolinyl, imdazolidinyl,
i m dazol i nyl, pyrazolldlnyl pyrazol inyl, piperidinyl,
Ai foghazispock pf thedioteinnyh arei @mmdmcﬂﬂ Gf)genembfonmmar ! wherem R’ is
thhg’ rphol i nyl , hononor phol i nyl, honopi peri di nyl,
I perazi nyl, 20honDthionDrphoIinyI,
t hi onor phol i nyl - S-oxi de, thi onorpholinyl-S, S dioxide,
t et rahydr opyranyl, tetrahydrothienyl,
hcfntthdrrl agpast pﬁthleumgplntl@n Sseohoumodeds Qf)@ﬂ@fﬁl fﬂm‘mohy(l) wherein R? is

SIS RS Y BESHLRab SR PBHGSE £ om. e

@Hdwdga bpwiau disyiaked By rRhy!
tetrahggyothlengl S—OXId2§
t et rahydr ot hi enyl - S S- di oxi de,

%gﬁ%% g@cﬁ BF%' 1§n ?12% c%%poanc?sxcﬁ' g%neral formular (1), wherein R’ is

NEKO R aza- blcyclo[3 2. 1]octane

3. 8-di aza-bi cycl o[ 3. 2. 1] - oct ane,

2, 5-di aza-bi cycl o[ 2, 2, 1] hept ane,

ﬁ fgrtgl 5 0:9 (b:f:/%lgl I?Efﬁtlgn i Con eﬁ%(}] dof general formular (1), wherein R' is
ZNHCGDKX&-blcycIo[B 2. 2] nonane. WO

2009/ 112565PCT/ EP2009/ 052959 10 The fol | owi ng Exanpl es
illustrate the present invention without restricting
Atﬁrtﬁé%%ﬁect bihe ﬁﬁ%@lﬁ@ﬁ 8% DdmpblfdsSych&arRralilar (1) - or the
substituted 5, 6- dr o- 4FLbenzoth|azol 7-ones used
plesreipeutisaldt zotive ﬁ@tsahmeef1 far vseaaser edicarndied in earlier
applications (see W2006/ 040281, W2007/113245, and
W2007/113246). Additional starting materials may be

ArfapRéredpdy of 1he ifvacies blfe&‘%ngﬁﬁﬁdsl drednépfoehilar GoneF &e
Procedure Al : Formation of ket ones from aci d

phirgeeelegicalboefiustiversiskarerfefar propgring 2 meedinemertith en g

solvent) and the suspension is cooled
%%Igg@%%#ﬁega“m%hert at nosphere. LiHVDS (3.4 eq.) is
slowy added to the reaction m xture so that the
éggcﬁion tenyﬁﬁature IS kept below -60 C. After

HPNE3sREEt 8F thCARveRHEM 15 %Phan%ia%%‘mﬁ iPEFPAFRION ONLRIRE as active
' . r HEal(

SRS Pto G Rahpbhaiof st Tl BAMA (P g e fiyMoléically acceptable
salts tharggftopaibhadiy in gonjunétomaitircero eRlonalFexcipibets wod/ke carriers.
15up the mixture is cooled to -20 C and the reaction
i's quenched with diluted hydrochloric acid and
phosphate buffer (22 g NaH2PO4, 87 g Na2HPO4, 530 nL
H20) resulting in a final pH about 6. Ethyl acetate is
added and the organic layer is separated. The aqueous
phase is extracted three times with ethyl acetate, the
conblned organlc phases are drled over NgSCﬂ filtered
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A1l Msolution of LIiHVDS (3 eq.) in THF is diluted
with THF and the resulting solution is cooled to -10 C

wa@emeniaseert at nosphere. The nonoketone (1.0 ePCY/EP209/052959

added in small portions so € hat the reaction

tenperature is kept below -10 C. After stirring one

addi tional 10hour at -10 C a solution of the active
ester (2.0 eq.) in THF is added slowy. The reaction

m xture is stirred over night allowing it to warmto
RTurti¢reaspesaof thonnvestioquertbhast ofi & donzgposiad of gerschl saimuda On for

of NHACL jin wat and th u hase | extract ed
BRPULE PHTERs SPEOSRG ARt BraanT ety & eRTor cancer,
HréednQVeManMl SRy ardd dtGhRsuRNGschftg. sol vent is renpved
under reduced pressure. The product is purified by
RP- chr omat ogr aphy. 15 General procedure A4:
g’:’fﬂ'tﬁ%f g%éclrt IS(fjﬁ% gtg%tnlﬂﬁ ?s%ﬁa{g%?%eh? Qalg)gre aratlo con pIél)S(ln% a compound
of gdnbfal &ttt @h endlatsisak vedother d@ft&b‘thtmforlc?fo@ﬂla' ilftive substance,
30.1-0.2 %g and the nmixture is heated in the m crowave
iffereno freny toFmule (b opfienady i thedprm of theltyutamersrthgirageggtes, the

ib Qs | - _
C O M bR ah P HRKRR KerTBE WAED Sty e M
caoptdty arcmhblt hedradditibh aaltt theresDl vent is renoved in
vacuo and the product is either purified by
chromat ography (NP with MeOH DCM or RP with ACN H20)
g@ﬁﬂﬁﬁgsmnthout further purification. A-01)

| uor o- pyri di ne- 3-car bonyl ) - 7- hydr oxy- 4, 5- di hyd

As-ulsahistin ithezfollogingl definBions eppl wdessisntad-othéri®. F  OH
0 The title conpound is synthesized according to
general procedure Al starting form21.0 g (100 mol ),

By el ¥sbshituent arfe ingidt aYahQaRennahidl aaghturodl braget éhain or
de and 20.2 g (120 mml, 95 @6Pure) 6-fluoro nicotinic

b]@p@he@lmh@h@t@ydwcgrbgm ggqup@ (glky! gagnp) and this includes both saturated alkyl

é&gﬁ% é?dé?n%%?%%cg% E%n pl)%? ?rl%?r?}yel]g%mﬁ % ken%_l sul?stﬁuedlts are nheach case

ﬁfﬁglhwﬁﬁmhﬁ'l’ﬂ)zaﬁchécﬁZlﬁbatﬂ‘a’gekima@fkgmdewﬂlch hhverﬂ (Beatsﬂ dﬂe&iouble bond.
gPound i s.obtained from500 ng

kypybyubgtitpenip sredpgant %fﬁwléﬁaﬁﬁlsrfékghw%w %braﬁchpmpu{smrated
Qiggﬂ %O%Jh%hfc%%% f‘lehﬁxﬁ@ﬁipﬁ@m in EtOH according to

ral procedure e product |s purified by
NP- chr omat ogr aphy. Yield 205 ng.

iy YL BRI ali o |C%B%?%%%H£3mm%yi’ ydebhed above in

RQB%Q&%@ dnSe BPTRIAREL: dcIPnId ofthe( lin thSydcarbon chai
B B g B G el by o e

mldepmélamﬂy @frpnegtnp‘é]pf by tf@cgrwpsth}H é&t@r fN Hg ohgot mere Ofthe groups
R e REREREN G e B B aD 36 Ry Nif5: ong ogymore of he

pé 6- Cycl opropyl am no- pyrldlne 3- carbonyl) 7- hydr oxy
-4, 5 di hydr obenzot hi azol - ylpacetan1de

|
—C—

are replaced by the group
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The title conpound is obtained from 160 ng (0.39 mmol,
about 81 % purity) A-01 and 20 270 iut (3.90 mol)

W@ ywvomsepyl am ne. The reaction is perfornmed i PCEERH09/052959

according to the general prbcedure A4. The crude

product is used without further purification. Yield:

168 ng. WD 2009/ 112565PCT/ EP2009/ 052959 13 A-5)

N46- (6- Al l yl ami no- pyri di ne- 3-carbonyl) - 7- hydr oxy-4, 5-d

i hydr o- benzot hi azol 2-yl pacetam de H N The title
cohpouen of $heogrbali>8ﬁ(aH+ by thelgoupg N8Bt of tisquouBCH, by the

o .
OB RO Ol a0 an B s B oS FX. FBUER: lfoniy a
PRKIANTBHthrét Kek&bhtorhbena§édReRhOE Ut ctdrsalkiplethedd @ We at least one
further purification. Yield: 177 ny A-6

par ForHpte ey €N tH10] o Beropy betivers tHiprsubihie atems o beteey ore oxygen
I t

ar?d' &%eul'@régdh?lg g@é}o %Ilalr{[gé g#o é ¥ %\%100?6 r%%qjggae che ?al S an lﬁy8 1

% purity) A-01 and 335 iut (3.89 mmol) I sopropyl am ne.

The reaction i s perfornmed in EtQH according to

Ydloays rorwlt?clé@lm% dpfnitiqygeravatign fiompafisel th afshelﬁg%kyl is made up of the
ﬁbt FQ’BH%Sr(thHa ﬁ%% H#gb%dr A s Wi 'tl?%&erolazgm he@o{ﬁgl@ and hetero-

oXYy- am no- pyri di ne- 3- carbonyl
ailkymdr whiénfiothbr abdiv&s’imyirp@sieﬁi@rﬁaﬂmnl-ﬂuﬁbrﬂm&md) dridebranched may be

%rgg(f ;)J{l]tg ailegegtoailﬁ elg él,flé)%sqﬁz to b€:§%@s(t ﬁciﬁh%tﬂéltlon may ta(a<e place

]%l-a[ I)f (;H%talﬂ?ﬁh@fnlﬂ‘ @ac‘hn:aytaﬁl@ﬁo O-Ftﬂ%lyrs@@b@lwtéw at §ll the hydrogen-
per orme ina 1:1 nmixture of THF a i PrOH accordi ng

cmﬁlmowexwphpr odieeienandr cFben tathelsmHﬁtIchﬂtﬂkyé ithadf gey be linked
t he r enpve

Brbeiestle 4ode SRS Brob B REE P Mo ol BHRER e iegoecom.

washed with a smal | armunt of |Pr0—| as well as water.

Yield: 17.8 g. WO 2009/ 112565PCT/ EP2009/ 052959 14
Ryogy of example, the following representative compounds are listed:

bRy T I AL I B SO0
élﬁrr@8ﬂ1yl)Tmﬁleth}tldtrﬁ1noplrd§]p9Ll(ﬂ Gﬁlh&ﬂ@'ﬂ;ﬁtﬁhﬁlﬁdpfllt D—I?dhrihetﬁygmmopropyl
00 nmol) A-01 and 1.56

3.
&rdméqhn@wpéqw ér?&ryaemlwemeﬁ*wé da@azl@mawer@/l peflichpiaggnocthyl,
t
2 bidmarkirBLtl oy hiorROPy P AR RIS 122 dl ¥famino-propy.,
B eim@hﬁdnmmdmpyt)edhuwpcbpptmmmhayl {l Jdasmmepﬂamlmaﬂhgh up

th wate extr ed.with C hase
P R R e TR R e ST
). I .
Rk meﬁ?%xﬁlzai%ﬁ%tz%ﬂ%ﬁ%é;@g%eﬁg aminePropy’ Iy drgety

By 4tsddi-hydioyenrdt nctpsy;-c2hoxy} prpexymekoxymethyl;
2-methoxyethyl etc.

Haloalkyl relates to alkyl groups, wherein one or more hydrogen atoms are replaced by
halogen atoms. Haloalkyl includes both saturated alkyl groups and unsaturated alkenyl and
alkynyl groups, such as for example -CFs, -CHF,, -CH,F, -CF,CF3,-CHFCF3, -CH,CFs,
-CF,CHs;, -CHFCH3, -CF,CF,CF3, -CF,CH,CH3, -CF=CF,, -CCl=CH,, -CBr=CHa,
-CI=CH,, -C=C-CF3, -CHFCH,CH3; and -CHFCH,CFs.
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HN The title conpound is obtained from1.0 g (3.0
mol) A-01 and 1.22 nL (14.1 mmol)

wQ200etthssy et hyl ami ne. The reaction i s perfor meRICT/BP209/052959

1:1 mxture of THF and i Pr@®H 15 according to the
general procedure A4. For the work-up the solvent is
renoved under reduced pressure, the residue treated
with water. The precipitate is filtered off, washed
twice wwth water and dried. Yield: 1.03 g. A-10)
Nabgebreferhyd Enonire, pylpiink, heorBing andioniotncatdpsir oxy- 4, 5- d
i hydr o- benzot hi azol 20 2-yl pacetamde H N The title
compound is obtained from25.0 g (67.50 mmol, about 90

@yfé’y'élbilk}l iSnihnedEhoRS ofbic{ dik4inETehile e ﬁth@Jstéhi @8y 8¢ a saturated

ethylamne in water. The reaction is perforned in a
ning ofriheware, oF uTsRFaraed nppra@mﬁ@crmgal mthdch ay ﬁIéUQj]éHIé plgp contain

BAREEHUS, 4 £ OSSRy SRR Plclouens.

tycladdsd goptitenylofyeRtex Wyclohexenyl, norbornyl and norbornenyl.
2009/ 112565PCT/ EP2009/ 052959 15 precipitate is
filtered off. The product is washed twice with both

KA PR Pl TuSh Syl s oo by dimpsy wprppepnd 0«
oacherdatbmd usnatly 0b a beemict K @l is 2eplhqed bytaagyicbalkyl gibg.

title conpound is obtained from3.46 g (9.96 mmuol)
N-[ 6-(6-fluoro-5-nethyl-pyridi ne3-carbonyl)-7-hydroxy-

ﬂ&ry'i T8l fey ﬁ’loﬁ@é}%ﬁ& B &%Qéllc%ral%]ltl@ﬁ?smlgg —(19BddnMitoms such as

anal ogy to of a solution

phﬂmd#@dnmﬁwhﬂwﬁnammnﬂh The reaction is 10 perforned
ina l:1 mxture of THF and i PrOH according to the
general procedure A4. The crude product is used

W RAIRUL 1nEl%ﬂ&§kﬁﬁordelfblaﬂ%rﬂ v&lﬂe@élﬁi a ﬁdrbggn atofir Bodhd to a carbon
N46- ( 6- Chl or o- pyri di ne- 3-car onyl) ydroxy- 4, 5-di hyd

plomh BriadY e aseyminal ﬁla}toma@é@mmedéﬁym argligrotihe title

conpound i s obtained by reacting 3.34 g (15.9 nmol)

N-(7-0x0-4,5,6,7-

Bethegboatylarderaatidmz of bidyylik) arame{tiﬁﬁhgkﬁ waiieh i6st64d ¢f one or more
(31.8 Mol ) (6-chloro-pyridj 1) -

P%b%%tems fogﬂamrﬁaer%W@ IQ@EI@aloqrr%fffrsn& hegerg afppsapuch as e.g.

R L T

tig;a,zolZ)ﬂ) 15dxazdlyl, 1soth1azolyl pyrazolyl, 1rn1dazolyl trlazolyl tetrazolyl oxadlazolyl
a&ﬁ% E,l(frjy%;iglb |p¥1§| d(; qlpyégié%é%og ]E-l%l t{rlg%%yl Exarnpleg/ of bicyclic
g&@[%él%’l %ﬁ)@é? %15(?&99 AoHrd %/5,9oenzo furyl, benzothienyl, benzoxazolyl,
benzothiazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolyl, indazolyl, isoquinolinyl,
quinolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, quinazolinyl and benzotriazinyl,
indolizinyl, oxazolopyridyl, imidazopyridyl, naphthyridinyl, indolinyl, isochromanyl,
chromanyl, tetrahydroisoquinolinyl, isoindolinyl, isobenzotetrahydrofuryl,
isobenzotetrahydrothienyl, isobenzothienyl, benzoxazolyl, pyridopyridyl,
benzotetrahydrofuryl, benzotetrahydrothienyl, purinyl, benzodioxolyl, triazinyl,
phenoxazinyl, phenothiazinyl, pteridinyl, benzothiazolyl, imidazopyridyl,
imidazothiazolyl, dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl,

dihydrobenzisothiazinyl, benzopyranyl, benzothiopyranyl, coumarinyl, isocoumarinyl,
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16 i m dazol -1-yl - met hanone according to the genera
procedure A3. The reaction is quenched with 4 N HCL in

walt@gamsepri or to the additi on of phosphate buP¢BEPI0pH052959

6 - 7). The crude product dbtained after extraction is
used without further purification. Yield: 800 ng. 5
A-14)

N- F- Hydr oxy- 6- ( 5- net hyl - pyri di ne- 3- car bonyl) - 4, 5-di hyd

r o- benzot hi azol - 2- yl pacetam de The title conpound is
divpaiongld cliypmaeeargtli myidy B -orgde 8trFhlydnemiinolinyl, dihydroquinolinyl,

5,6, - : o : : : : :
9@5@%@9 Bﬁod]é’ﬁ’zdéli%r%lé%qu“? lipopyl, diby drecoumagiy L dibysirgisocoumarinyl,
(s@irdi81imoTRA . JbeRiodidcaliPlt Bé’ﬂzo@é’zrolhﬂbﬁ\yl3pyrrolyl-N—ox1de pyrimidinyl-N-oxide,

10y1)-im dazol -1-yl - met hanone according to t he gener a
pmtaéuww oadq, peBizay -NViwade, gqaaolispl-Noxglge eabd Nnpxife, indolinyl-N-

RN S e
61209, 1ﬁﬁc&zﬁl§'d-ﬁdox1a'é']esdiﬁﬂdylcN-dxﬂepUXazblyedJ bMdBRhﬂaiEﬁlSﬂ N-oxide,

p;I%radlent 5 - 80%ACN, 40 min). Yield: 439 15A-1 ﬁ
slipigy eV oyidepipdpealHeV oxider b%mtil}azvl%%%s@ b&nﬂaanlmky N-oxide,

?}é‘b&glzm&ll J)(/ad%az%ﬂ -N—@gl Eiacgqaq{%z%ligﬁ-q&l?% tttll&ofﬂ 'NBBMBQ tetrazolyl-

obtai n reacting
N-dx1d o) oonzbttBo i ranyl-S-oxide and benzothiopyranyl-S,S-dioxide.
t et rahydr o- benzot hi azol - 2-y1) -acetam de and 19.0 ¢
(115 mmol ) of 6-ethyl-nicotinic acid 20ethyl ester

%_%ffg(gagﬂrlﬁﬂyf SicbHaG80L hah-cPARCGEIEAN Lo uPAvhettifladiydéfiet abm bound to

NcgEDbply dioox ys@lly 6o rsopriogd atpyy isdieplecdl-yaa haerpaiyl grospdi
hydr o- benzot hi azol - 2- yl pacet am de WO
2009/ 112565PCT/ EP2009/ 052959 17 The title compound is

HEie?(b Balﬂlylslregﬁgsttb R@tudat&l/ordinkdtuldedYRBA-hromatic mono-, bicyclic or
0XO0

bréégeém’rcbc peay earpprasi 3 2-1y tprbes @tom, sdianastoadigf ggie or more
|
oo P bR, S AT S8 GBAE o e

Eet&'oﬂ:yl))alkyl groups are tetrahydroﬂlryl pyrrolidinyl, pyrrolinyl, 1rn1dazohd1nyl

NaF-%gdrox y- 6- ( 6- met hoxy- pyri di ne- 3- car bgonyl) - 4, 5-
Hrigazsdiny bPhragolidingl. pypet et MRcadinyhHape p4ng. @éﬁ%ﬁﬂ&omdolmyl

hﬁf@'ﬁlﬁif ﬁg%rg%rpﬁgﬁﬁll' H&n&n&%h&ﬂﬁ%o%dﬁ%lnhmyl homopiperazinyl,
henothioyarphddanyt, ebhibinerdiol iRy lyS-pxde ghamaphaing1-6,.S5dioxjide,
2.0, Mol ) of the (6-nethoxy- . . .y >
%grﬁpwramﬁa Ay BB [iovgthwmawwal 2t OPHidfREgolidinonyl,
i C
O R LAY EARL Oy U S S rppyrimidiny,
pihydioduryl, ditydrapyrasd], ldjo x@Porokany t@@ls'éq@ﬁyet(ygﬂaml@wt 5
"r;gtr%g cf{%é%yl-g - Rde %%mn%lllignmo)phohnﬁ g ox1§6% 59 51
Maﬁm@ao TRphk,-Pytd- ghaﬂeeb}%y@la[m not)ané; Ny-AiLxWidc gsiz 1]-

i hydr o- enzotﬁlazoIZZ% acetam de The title conpoun
p@a@@@aﬁ Haeh-bigyelelded | gptgneaé §ydipzezbigyetais) - l]octane 3.9-diaza-

Dot o fofulabitp Ceisr iy S BAAMY e and 4.71 ¢

(28.5 nnDI) of 5, 6- dlnethylnlcotlnlc 20 acid

nethylest ording to the geperal praqcedur

Brtserreelop y ﬁ?ﬁfq lafgs %ﬂw CYqbE ﬂiy gr&&péﬁ?rmﬂ/ﬁmgﬁn atom bound
9; 0 )

Rrcupar %sné G S A el

thlazol 2-yl]- acetam de 25

2009/ 112565PCT/ EP2009/ 052959 18
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The title conpound is obtained by reacting 1.67 g
(7.95 mol) N-(7-oxo0-4,5,6, 7-

W@ 2a09akRs6F 0- benzot hi azol - 2-y1) - acet am de and 2PGBEBR2009/052959

(23.9 mmol ) imdazol -1-yl-duinolin3-yl-nmethanone
according to the general procedure A3. A precipitate

is formed during the reaction and is filtered off

wi t hout quenchi ng, washed with THF, dissolved in a

m xture of 5 saturated NaHCC3-sol ution and CH2Cl2. The
Whe Brllophies Exdngplexidlusicite thewiredenGHR @R DN wittwut mstrichieg its scope.
organi c phases are dried over MJSO4, filtered, and the
solvent is renoved under reduced pressure. The
faeEhediRges0! id is treated with diethylether, filtered
off and dried. Yield: 1.12g. 10 A-20)

Ragsynshasysaefcupst gl A @hryf@rptﬂfwgr}zovmw&ﬁ cPOgs Ys@-her iy @ starting
Rlb%?ﬂﬁ%trggeasérﬁié%dg ie%%hei g@%{cgﬂ?argse(éengzlb?yO%fﬁ%%w il 3245, and

WCQ%OOXIQSEM@. Additional starting materials may be prepared by the procedures
t et rahydr o- benzot hi azol - 2-yl)-acetam de and 2. 70 ¢
depgrile . (6-cyano- pyri di n-3-y1) -

15i m dazol - 1- yl - net hanone according to the general
procedure A3. The reaction is quenched by adding
GaeherahPedcedal-HCAR: Eolmatianof diketonat fronpicid ehlosides.

5t b@hotomcn e To it EhBde Ealimane o Do D aauGspension
H%@fed & d?SCQduIEHe? P a@mogﬂh%rep LMS (354 &E%is&{o/%&?ny E%Ided to the

RP- HPLC (gradient 5 - 80 % ACN,
Mdaetiah mix@e vy thae theAc@Bipn ternperature 18 kept below -60 °C. After completion of

s b el ity T R e LT r Ry A iy 5% is addea
m}}’)& WI\II-@ (W%@téiglg ni&)&lslﬁm& giil&HoRynibRR oWty 13 tSRafh (LRTZ2For the work-

%tf@tmléhy@l isoml@ée\dzt@r?cﬁ %@ éllld tilﬁyqa)cna@ &t uenehedarith ¢lwol ydrochloric

&cqg 8 bﬁaté @u aZCC 3? o %Na%HP?ﬁ 9538 énL Hé?) resulting in a
ﬁnzﬂqﬂiwoat A3Eth§Fh&efa&ﬁ1@fadde dngl tnwelrgahledaﬁy issdgaagd. The aqueous

sat ur at ed NH4 Cl-sol ution. The water phase is extracted

Dhasp iseppiegted thraetimppvith syl iﬁﬁsﬁwm@e@m@@s@a% are dried

i
PR PP, PR LRSS BUFE By, oo rminin
prlisis tregted m mMEmd thessoeamit fsi fltbrdad/ofRPFHeRirGIoy maglibenised without

gﬁ@ﬁ QHékagﬁl 25 mn, 60 nL/mn). Yield: 4.68 g.

[ 7- Hydr oxy- 6- ( 6- net hyl - pyri di ne- 3- car bonyl ) - 4, 5- di hydr
0- benzot hi azol -2-y1]- carbam c acid nethyl ester HN N
Geperaf ?rsbcedure A2t Bormiptgon of dikewoppiondestersobt ai ned by

Ao P uoRl b 0ttt b SRR ocium

&rt( -pentxidevd. eﬁ§1§'@¥6\bw ad@yd. Mhe FeacliBn mixture is stirred for 30 min at room
i m dazol - 1-yl - net hanone according to the general
%’lﬂ@@@@&rﬁ defrge thetssteptlobiad ispdded grwht édtcggpmplgtiomef the addition the

t t t
I R N T —
dﬂgﬁdi‘ﬂ @ lyxtivs €he predipited 1@ﬁ&éreﬂ/©BDdJaslfdd|W1&r watcadtled eler vacuum at

sol vent renoved upder reduced. pressur The crude
oY o quernjedt-tpliicanatiyely the s Véflhlﬁle&‘ﬂ?é%te‘? pitgrceppirtion @f the reaction

Hd &€ crufic Ffa'r&’duc@l%a? b8 used for the next step without further purification.
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N- F- Hydr oxy- 6- ( 6- et hyl - pyri di ne- 3- car bonyl ) - 4, 5-di hyd

WO 200b@mses hi azol - 2- yl ppropi onam de H N N - / SPCT/BP200h$2959

O The title conpound is olitained by reacting 4.10 g
(18.3 mmol ) N-(7-ox0-4,5,6,7- 20

t et rahydr o- benzot hi azol - 2-y1) - propi onam de and 6.79 ¢
(36.0 mmol )

(6-nmethyl -pyrid3-yl)-imdazol-1-yl-nmethanone accordi ng
Gonertad pyenedned Apr bevlatien ¢gfilikétones froheadtiyepghters

ition a t%arkt,. sti[cky gum has fornmed. The THF is
_ L _e umis dissolved in a saturated
eeibdkyiaNacd (INREPOR didtoWal &f CHIOB, DXL U0 8q.) & Ribd asd 8d reaction
with CH2C12, the organic phases are washed wi th water

mwdulsris paredptiRikiow nighsheanlycabiscemevestiadasup ashthe oiwde product

. ' s tri. ed with diethylether and ACN.

%ﬁlg?%:%ﬁkg‘gg‘ﬂéﬁer %@{}83 / 112565PCT/ EP2009/ 052959 20

By Pénation of the diketone

&2- Chl or 0- 7- hydr oxy- 4, 5- di hydr o- benzot hi azol - 6-y1) - §-6' ]
Lok o ysipmn LIS (3 eqrbinpiiopetiutedptlp Thk e thq igsulting solution

SUPRUTS- RS R dhButre. IndplobdifodTE0 cq, i addeg jn smal

portibds % tihmtothy rd@efidruemperatwot inkapt hcbd -¢B°6r Alter stirring one additional

RSN S MERCE A Brosedr ) TG £1008 RO e ccion

REGGIAL L@E& bvRor B%F@ﬂ’owihg liti§ Wedmab R 12N YRR isWubiched with a

water. Yield: 1.20 g. A-27)

g@uraieid noluvion pliNbl (/1 th Batdi dnddhe aipenreplsa sodxt@etpd ywice with

B oo drbbije o e e Ges Mkt SRR GO pyont i
£dhdvel QRd@freddedd Efbsﬁir@.xﬂﬁ%rocﬂfi&ﬁis"ﬁui(ﬁﬁ'éﬂ By IRP-Srbmadrdpay.

2.5 h at 80 C. The solvent is renoved under reduced
pressure, the crude product is used w thout further

P Rk Blee 43 NFRGPitic aromptc substitueion o ¢ Oypropyrldjpes.
Thy difterobgpyzidinkiaad ah 2x¢etd oLthe havincCaradisso Ived mylEtOgsbeiPrOH/THF
The title conpound is obtained from2.70

f071-ﬁ)2d1}/l(}, ﬁ?/d gl_e(ngl_qur% @rl@-aw i Hieqpicrowave at 100g Oé Zo'r73%-6r{)nr?1}n) or

- S el = ' = - Gar ' :
SRR o A R B 2ot s
stading n7aterial h32redctomp Afteo toraplstdmidf tho rafctione theysbbentnie rémoved in

water. . The reaction is rforned in a 1: 1 Xt ure of

o g et ot T B qaree RPN uEal Dem or R
Fah A@@/Hé@t)%f HR dtWighorP FafRE pinhidagBRVEd under reduced
pressure, the precipitate is filtered and washed with

I PrOH. Yield: 2.31 g.
A-01) N-[6-(6-Fluoro-pyridine-3-carbonyl)-7-hydroxy-4,5-dihydro-benzothiazol-2-yl|-

acetamide

H N A~F
4 |
BRseUe
o OH O

The title compound is synthesized according to general procedure Al starting form 21.0 g
(100 mmol), N-(7-ox0-4,5,6,7-tetrahydro-benzothiazol-2-yl)-acetamide and 20.2 g
(120 mmol, 95 % pure) 6-fluoro nicotinic acid chloride. Yield: 27.0 g.
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WO 2009/ 112565PCT/ EP2009/ 052959 21 A-29)
(2- Cycl opr opyl am no- 7- hydr oxy- 4, 5- di hydr o- benzot hi azol

WO 8009/1)2565- net hyl am no- pyri di n- 3-y1) - met hanoneCHEP208)/052959

Ns HNOHO A solution a2 200 ng (0.64 mmol) A-26
in THF is cooled to O C A solution of 5 nmethylam ne
in THF (1.6 nL, 2 M is added and the m xture is
stirred at 0 Cfor 2 h and at RT for 2 h.
Subsequently, 50iut (0.72 mmol) cycl opropyl am ne are
APy dV-4or(6-Dinm e thiyletruine-py3 idiné-8readb @ity IRT-hiydroxys4, i-diliy-o-
ol Vﬁ&'{" l? ﬂirmved nder reduced pressure. The crude
B 2Qk2-YF2GetPBIdE he next step without further
purification. 10 A-30)
(7-Hy 2 yLam no- 4, 5- di hydr o- benzot hi azol - 6-y1
Nqpyridin-3-yl) -net hanone OH 0O The
olind”i s obtained from 100 mg (0.32 mol)
A-26, 160M &t of a 2 Msolution of msthyl amine in THF
@Hgtﬂq@ Borhpunliks EQa 10D krbnf-’gOOamé (v & 1AQ1 8d 5.0 rnL ofa2 M
hylam ne 1n THF 15as outline for A—9 The product
scziummr (Dﬂdlmdthlygﬂrrﬁ’ﬁ% HPLIAE (M mhl). IBe ngpctidn Bib)erforrned in EtOH
et -l -car li,c | . :
felco[.d} ¢ geneEd ﬁ)é%/%g}lrepéA dfélie rPéocglCElﬁrpblgﬁﬁ‘i?y E{Psghrornatography.
thép(ygopn{%enzothl azol - 2-yl parnide 20To a suspensi on of
0 g (5.33 mml)
(7 oxo0-4,5, 6, 7- tetrahydro benzot hi azol - 2-y1) -

S:eth whi nma i

AR T SRRl RS NPT BER ey
Btnzodlfiakbl [acevachigagetidin (540 iut, 8.0 mmol). The
m xture is heated in the m crowave for 30 mMmn at 90 C

N C. After renoval of the solvent
@o is purified by RP-HPLC. Yield:
87% O12009/ 112565PCT/ EP2009/ 052959 22 A- 32)

6- Fi $8r 8- pyri di ne- 3- car bony1) - 7- hydr oxy- 4, 5- di hydr

SpRAE bR kg bl BB ERIS RRICT ALKy R 4100

(3 20 minidred- KLMaI&Mhé readtiaxio pérf&n@dﬁntER@HadW@lﬁﬁrg to the general
5benzot hi azol - )-thiocarbam c acid S-et
RivgedroHd ngmsqruie ms»épst igusqdypsithput Hirthst pm@%en leeld 157 mg.
chloride according to general procedure Al . The
reaction is quenched with 25 nL 2 M hydrochloric acid
ARGH) 1OP6- (\fLC{yhlopp&mﬂanhwf-ppﬁdi@p-la-@yboiyiyﬂdrynlﬂexyp#ﬁdﬁhydro-
bta| ned azsy@r the é(traction is treated with TBME.

13{ -acetami

H N 7

N— SRV
2 W

o OH O

The title compound is obtained from 160 mg (0.39 mmol, about 81 % purity) A-01 and
270 uL (3.90 mmol) cyclopropylamine. The reaction is performed in EtOH according to
the general procedure A4. The crude product is used without further purification.

Yield: 168 mg.
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10 A-33)
[ 7- Hydr oxy- 6- ( 6-rnet hyl ar ni no- pyri di ne- 3-carbonyl)-4,5

WO 2iobstetkses benzot hi azol 2- yl pt hi ocar barni ¢ aci d B=BEP2009/052959

ester The title conpound i1 obtained from1.50 g

(3.95 mol) A-32 and 1.50 nL (19.8 mmol ) of a solution

of methylamne in water according to the general

procedure A4. The reaction is 15 perfornmed in

THF/ 1 PrOH. After renoval of the solvent in vacuo the

AelfgiVr r(p-Adllyl agning-yr sbme 3-cai b dnyDBay d ixy+45-tikyddrg-benzothiazol-

-34 .
?‘?’-ﬁf—éﬁﬁ%ﬁvﬁ&(& et hyl ar ni no- pyri di ne- 3- car bony1) - 4, 5-d
i hydr Q; benzot hi az@l - 2- yl pthi ocarbarnic acid S-ethyl
est,t{e1</ ThePt iyt 1 & Conpound is obtained from18.5 g
(48. 8s 32 and 20.0 nL (247 mol) of a solution
of ®thyl aige in water according to the general
procedure A4. The reaction is performed in THF/ i PrOH

&he ®ie compdutd i obtgingd fromDl (0009/(Q.32 58ERCIoEPEDOOPOE2DS1 and

70 W) 7 SagmeD) g pesgyinionle SeRsp R c 6 Hhepsagsion s
perbfvatinEaR! TR Mrkde prodidadised 3@t buetuither St fRsatibh. NV idd: 177 mg.
o-s -/ o OHO To a mxture of LiHVDS (1 Min THF,

48 m.) in 75 nmL dry THF 3.90 g (16.2 mmol)

Al NfrEnarb s G RR e Hn B i po i R URR TS
bérmdokhipgoli2-gihacatamidd C. The mixture is stirred for

0.5 h and then the previously prepared sol ution of

i mdazal - y1-£6- yl - pyri di n-3-y1l) - net hanone is
agg\éd(d's. IAf tler the conplete addition a dark,
st &kf gum Mas™tormed. The THF is decanted off and the

gumis di%s6lved in a saturated solution of NaHCO3 in

YR Bfle chﬁodﬂidﬂ Y5Gink firbth %@&ﬁ%.@@' nfhdiNa %‘d?—é?ilgm pl%??)eé-ﬂl and

organi c ases are washed w tH water ahd brine,
d3enL Kb &Dhraoiylisopropglatmiad. 8tle irenctiac iserfoithed ma&tiOdugccbsling to the

LTRSS AC and e L0, YARYD ke &

§ig@rbony ppyri di n-2-yl}-carbarnic acid tert-butyl
ester boc N A-36a)
6- (tert-But oxycarbonyl -ethyl -am no)-nicotinic acid

N 06- Chl or o- ni cot.i ni ¢ .aci d, methyl . e t. (,60
80 N R S S By AR i a e T oS- GimieS;
BéfzoigzA12-Y1]Qdetainid®O0 C in a sealed tube for 16 h.
The reaction mxture is cooled to RT and the sol vents

are,r d upderNreduced pressure. The residue is
pgz‘he@ cefard stirred for 15 min. The precipitate
i\ i IS erfedyof ¥, washed with water and dried in vacuo.

The® dri edH69et hyl am no-nicotinic acid nethyl ester (30

. ) . [ l.ved .. .
S B0 R LRV 5 A B eyt o
2aneh B anhyieh iofte s6 LBOn BEmethyfetnin®ln) watee Thdad@@tion is performed in a

successively at 0 C. The reaction mxture is WO
ddooixure g@@é&-ppépi}@ﬂ; peopding topthe general procedure A4. For the work-up a

large portion of the solvent is removed under reduced pressure, the formed precipitate is

filtered off and washed with a small amount of /PrOH as well as water. Yield: 17.8 g.
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allowed to warmup to RT and stirred for 16 h. To the
reaction mxture 100 nL of 10 % citric acid in water

WO 200adthseés and the reaction mxture is stirred POF/ERID09/052959

m n. The organic phase is déparated, dried over Na2SO4

and concentrated under reduced pressure. Yield: 60 g.

5The crude

6- (tert-butoxycarbonyl -ethyl-am no)-nicotinic acid

met hyl ester is taken up in 100 nL di oxane and a

3 Y-6r [@12-Dimkthylahingreshyld mine)rprydineBecagh@nyd]-g-hydroxy-4,5-

e Bebe Barp a1 e ai oxane s

rennvcg frontthe neactlon m xt ure under reduced
prd$sf t €F J's>Madgéd and the reaction mixture is
{di fsi PG wth a solution of 10 %citric acid
in @ater.onTlie formed 10precipitate is filtered off and
dried in vacuo. Yield: 36 g. 1H NV\R (DM5O-d6): 6 13.2
@"hc, titic-qumtgtd(is ,obtgiﬁ):(,i frgnpl 8 @3 .1)(-)|)t1,1m(71) g&-@b and Hpo nof., 0l4.1 mmol)

W-%{ﬂttéth%l%ylbc%ﬁgpt(i . T H.)r?,]acé' Zils)(ptctfpﬁt}tgd g gg rrrllllétur C?f THF and
PO fudbidlinged s geﬁféﬁ‘al Qooédtﬁ@ A4 GoftheGvork4ipAhdBNont isSremoved
taken up in 150 DCE,
YndoR lr@ﬂléed\prmsszreb ﬁh%ﬁlﬁw fekeibepith V&%efa%tﬁét@@@‘”ﬁlzcﬁtz_cb, the

)
8t R AP OR DR BB g vie 140
concentrated under reduced pressure and the crude

product is used in the next step wthout, purification
A %é\f- 7-Hydroxy-6-[6-(2-methoxy-ethylamino)-pyridine-3-carbonyl|-4,5-dihydro-

l{%}ﬂgmi\% cO4fiide 5, 6, 7-tetrahydro- benzot hi azol - 2-y

propl ona 20 To a m xture of
2-antmp 6- d|- dﬁg/AkLbenzothlazol 7-one (3.0 g, 18

/Z“ 3m.° 36 nmmol ) in 100 mL acetonitrile
rsﬁadéeo & 5ot on of 1-imidazol-1-y1-3-
methoxy- propan- I-one (6.9 g, 45 nnDI) in acetonitrile.

e.reaction mxture i.s stir for mn at RT
ThEAhE SRmeni: Staraspm LhixEd Ial.ﬂe@s‘h% P a2 f b mmon
Q%&Mg@ﬁtﬁlaﬂnﬂ@tﬁ% reBbAid dBrhed BHh 5 l%f‘xhtr@ oM ARUSAYSrOH
HC1 an e product is extracted with ethyl 25
a@enhngﬁnﬁhgmcmdbnmedm@ngéﬁkmﬂpha@ésmahGS@medsmmcwedun&x

A0 PR pPEaut ) BT w B Ran P ERp Nhobifi . washed

wcétvttﬁ&tat&rand/an%@ YRIsYmehesi zed according to general
procedure Al starting from3.8 g (15 mmol) A-36c and

6.8 g (24 mol) A-36b. Yield: 1.23 g. WO

s S R B L Ry

W)= ﬁmhyﬂnmxy 4, 5-
di hydro- benzot hi azol - 2-yl pbut yrar ni de A- 37a)
- hydrQxN< 4, 5- di hydr o- benzot hi azol - 6-y1)-(6-e
t hy¥=dii lo-pyri dilp-3-y1) - 5 met hanone OH O To a
rﬁ%%uf% A O g (11 mmol) A-10 in 12 nlL di oxane is
added 8. "n conc. HCL and the reaction mixture is
o :
ThA S8 A 1068 o T06,£RE0 LARIIRLOE ] By 01
25 hilu@Bad ﬁdn(WI) bha stifi@nef ctﬁy‘lﬁkndfcllﬁ avatan. Viacidacth idPerformed in a 1:1
1OYieI 3. To a m xture of 3.7 g (11 mmol) A-37
RIS Q%LT P&%@(@Rt@ﬁ. aceoriwgd &t@og@ge@?mswé& %Fw {ppwork-up a large
?,&@loﬁ BE H-88REhOR réﬁt&‘stcldrtﬁtdérsrcéﬁdcﬁ ?&sﬁt@ F'wi@r F1aBdePindRe formed
hen a solution of 5 g (2
4-di nmet hyl am no- 1- |ntdazol 1 yI butan l-one in
acetonitrile is added and the reaction mxture is
stirred for 2 h at 100 C and overnight at 60 C. The
reaction mxture is 15 concentrated under reduced
pressure and the product is purified by HPLC (C 18,
2-70 % acetonitrile in water). Yield: 2.9 g.
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A- 38)
N-t ert - But oxycar bony145- ( 2- acet yl am no- 7- hydr oxy-4, 5-d

WO bapdneesbenzot hi azol e6- car bonyl) - pyri di n- 2- y1] PCHER2AY/@52959

acid tert-butyl ester Ycc MSboc N OH O A-38a)

6-[N,ND -(tert-butoxycarbonyl)-am no]-nicotinic acid

, boc HON. Nboc 6- Amino-nicotinic acid nethyl ester
(13.7 g, 90.0 mml ), triethyl amne (12.5 nL, 90.0
nmol ) and DVAP (3.30 g, 27.0 nmol) are taken up in 200
piecipiie antltercd offu hoprodvd igeadied 1@ 56 SRATH EPAV O] aBPe&Or.
6.0f, dj-tert-butyl dicarbonate (41.3 g, 189 mmol) in
%EFI??'@O%\/I i s added drop wise. The reaction mxture is
stirred overnight at RT. An aqueous 5 % KHSO4 sol uti on
is added and the reaction mxture is extracted with

BEM) Nrbe (@ Bl main cop-gagthpl-pridiae-3zeasboad hé dhyiir o xy-443-dihydro-

d KHCO3 sol ution, dried over
Wﬁzoﬁ% t‘{%glg%#pﬁi&egd under 5reduced pressure. Yield:
34.9 g. O thisg rgsidue 17.3 g is taken up in a
PNLNMBEOH and 300 nL water, lithium
i ',\g 97.3 nmmol ) is added and t he
re [ 'turels stirred for 3 h at RT. The
reaction i Xture is acidified to pH 4 with acetic acid

@H@Iuﬂ@ Borhpsurads BheRL® ot £46 ¢ (5.0b hﬁﬁ&@l Noffet - mﬁﬁas%ethyl-pyndme-
th water and dried in vacuo. Yiel 11.8 g.

§ OO0y s o594, 5 A e ypsogiiancg vy EMeTarmids Gpaie didpelogy to

S
Reane ARy (45 BBRAD o5 sqlinativiyine gy et Ths rgion i
pérdrait 6n aqudsz& oD THH ardSPEVH Gtcordiageo e deferal prod&ure A4. The
(5.00 14.8 mmpl ) is dried_by azeotraopic

@wé@ prq%a@ﬁ 1&HS%W1F1hQUéIf%WéP&fh@°at“ﬁénYleBk8rﬂ 25 up in 20

nmL dry THF and cooled to 0 C

1-Chloro-N, N-2-trinet hyl propenyl -amne (3.95 g, 30.0

ARID) V- 6-(GOhbuogiyeliné-3acaabenyl A 2-hyd eaiy- £ 6-dthydrorlsenizethiazol-2-yl) -
stirred at RT for 3 h. The reaction mxture is

aestamiler at ed under reduced pressure and the crude

pradu s used it the next step without purification.
A- S t hesillzed according to general procedure Al
rtisngyYrr " g (38 mol)

l\?(? oXY- £ 5, 6, 7-tetrahydro- benzot hi azol -2-y1l) - aceta

’ﬂa%{s vebegid P b Sibe P Rrdstind s 15 S ol el A5y
teﬁﬁﬂi&o%@ﬂi&ﬁlﬁt@@#\lﬁ—a&’eﬂmﬁb (ahd mf’@’dﬁmytézcﬁloré’—'p%ﬂm 3-yl)-

- pr opi onami de
imidazol-1-yl-methanone according to the general procedure A3. The product is purified

by RP-HPLC (gradient 5 - 70 % ACN, 25 min, 60 mL/min). Yield: 570 mg.

A-13) N-[6-(5-Fluoro-pyridine-3-carbonyl)-7-hydroxy-4,5-dihydro-benzothiazol-2-yl|-

acetamide

F
H N 7
¢ |
o OH O

The title compound is obtained by reacting 500 mg (2.38 mmol) N-(7-0x0-4,5,6,7-
tetrahydro-benzothiazol-2-yl)-acetamide and 909 mg (4.76 mmol) (5-fluoro-pyridin-3-yl)-
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NS\0 N25 OHO Exanpl e A-39 is prepared
anal ogously to exanple A-37 starting fromO0.30 g (0.95

worp@b)ii2deés87a, 0.21 nL (1.4 mmol) DBU and 0. 48 BCT/BRP2H09/052959

nmol ) 16
1-im dazol -1-y1-3-(1-net hyl- 1H m dazol - 2-y1) - propan- 1-

one. Yield: 66 ng. WD 2009/ 112565PCT/ EP2009/ 052959 27

A- 40)

1[ 6- ( 6- Et hyl am no- pyri di ne- 3- car bonyl) - 7- hydr oxy- 4, 5-d
inilelrod~-1bd rmethimoaz ebcazding lte thelganergl rocedure A3. The reaction is quenched

BAR DN GURUR CRAPITNE, A P R 83 2 i e
g{oaaﬁro%@hlmadf@g eusdcioh & Bxa Wﬂh@uﬁuﬁﬁersﬁlﬁﬁ?chﬂﬁl fyril? 800 mg.
30 g (0.95 mml) 5 A-37a, 0.21 nL (1.4 mol) DBU and

0.57 g (2.4 nmmol) (2-imdazol-1-yl-2-oxo-ethyl)-
TR A1 PR RE e Gy - &by 1isShily - B Bthiazor-2-

H|&cétanfildéyl am no- pyri di ne- 3- car bony1l) - 7- hydr oxy- 4, 5-d
I hydr o- benzot hi azol - 2- yl car bamyl pnet hyl t - car bam ¢

acid tert- butyl ester Exanple A-41 is prepared
anaﬂ_o@o xanple A-37 starting from0.30 g (0.95
gl ) m. (1.4 nmol) DBU and 0.53 g (2.4

mo? ) (ZﬂHmodazoI 1-yl-2-oxo-ethyl)- carbam c acid
tert-butyl ester. Yield: O. 19%%1 15 A-42)
Ehﬂlﬂ@@mpwﬂdnbome@ by eqakting A ey /i dmrn@l; B-Garisohy 1) 7-

}leﬁF%g’g% KE ihl@%ol%-{zy Qar%%[%él%aq R OJ7 4?8 1¥1m%f) F‘TI(E\ (iil? yl-pyridin-3-
yl)-imidazol-1-yl-methanone according to the general procedure A3 (-60 °C). The reaction
is quenched with HCl in ether (pH 3) before CH,Cl, and phosphate buffer (28.1 g
NaH,PO4 x 2 H,0, 106.8 g NaHPO4x 2 H,0, 500 mL H;0) are added. The product is
purified by RP-HPLC (gradient 5 - 80% ACN, 40 min). Yield: 439 mg.

A-15) N-[6-(6-Ethyl-pyridine-3-carbonyl)-7-hydroxy-4,5-dihydro-benzothiazol-2-yl]-

acetamide
N
H =
N—¢ |
_< S N
o OH O

The title compound is obtained by reacting 21.0 g (210 mmol) N-(7-ox0-4,5,6,7-
tetrahydro-benzothiazol-2-yl)-acetamide and 19.0 g (115 mmol) of 6-ethyl-nicotinic acid
ethyl ester according to the general procedure A2. Yield: 26.4 g.

A-16) N-[7-Hydroxy-6-(6-isopropyl-pyridine-3-carbonyl)-4,5-dihydro-benzothiazol-2-

vl]-acetamide
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Exanpl e A-42 is prepared anal ogously to exanple A-37
starting from0.30 g (0.95 mml) A-37a, 0.21 niL (1.4

wWOor@bi1B8J and 0.36 g (2.4 mmol) PCT/EP2009/052959

2-di net hyl am no- 1-i m dazol 41- 20yl - et hanone. Yi el d:
0.20 g. A-43)

[ 7- Hydr oxy- 6- ( 6- net hyl - pyri di ne- 3-car bonyl) - 4, 5- di hydr
0- benzot hi azol - 2-y1] - carbanic acid 3-net hoxy- propyl
ester WD 2009/ 112565PCT/ EP2009/ 052959 28 A mi xture
Bhe 0tl@Compqundds ebtaingd by 2eactiog 487 g ((7 22 énmmo) IN-(ToDko-443¢h, 7-

AR B 2 g iRty A0SR oTios ol nicoinc

and cthRest@agtdramg Mdlcelabpotedur€ A 2aVicl®B £ ¢
overnight. The reaction mxture is concentrat ed under

reduced pressure and the product is purified by HPLC
%_—Cl;j?%[ﬁ%ﬁr%ﬁ&?&%&h&ﬂ-bfrihﬂeyﬁéaqrb})nle-|4‘;3§-8fhy§¥o-ggnzothiazol-2-

Ji-alchte by - 6- ( 6 met hyI -pyri di ne- 3-carbonyl) -4, 5-di hydr

0- benzot hi azol - é - carbamc acid
tet% fupans 2>yl met hyl ester ,OHNj\ N 0S O
A-44 is prepared anal ogously to

exalfrple starting from0.30 g (1.0 mol ) A-27,

0.42 g (2 6 mmol) CDI, 0.31 nL (2.1 rmol) DBU and 0. 50
rhe (i8¢ 2ompminy i$ ebtrmby ty ofaating1B Bb gall 6 Shainol) W-E1-0xo-8,51647-

) A-45). )
%%fahxﬂa?@fyzogﬁle%olﬁésﬂh-ﬁfetﬁg}ﬂe&vﬂé 58 £ GPIomeY-of the Grmgthpxy-
?yv*?cﬁet RA0f l hrﬁﬁi@&dlzl %ll-lﬁetlaMeth@%r&n%Qb ‘EhHe %Ien\era}\gr_oge%lre A3 Oj:l he

rahydro-furan-3-yl nethyl ester ' ' '
Gactuaingbenched yithsapraphNEdChsoditagaurir yo exsrasxamplhe product is

i A i

mdi)%()trﬁgrahydro furan-3-yl)-nmethanol. Yield: 83 ngy.
20 A-46)
N-tert But oxycar bonyl - { 542- (3 3-di met hyl - urei do) - 7- hyd

m5 &éj& 'iiigi ?@ﬁ%gf(iti‘-'-$§ yf)f'g Bgﬁl\’({x?%/ 5 Lty 6-Dehkothiazol

acl
-yl] acetamlde

H N Z
7 |
%N%SW
o OH O

The title compound is obtained by reacting 5.00 g (23.8 mmol) N-(7-0x0-4,5,6,7-
tetrahydro-benzothiazol-2-yl)-acetamide and 4.71 g (28.5 mmol) of 5,6-dimethylnicotinic
acid methylester according to the general procedure A2. The product is purified by NP-
HPLC (gradient DCM/MeOH 99:1 — 80:20, 20 min, 60 mL/min). Yield: 917 mg.

A-19) N-[7-Hydroxy-6-(quinoline-3-carbonyl)-4,5-dihydro-benzothiazol-2-yl]-

acetamide
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WO 2009/ 112565PCT/ EP2009/ 052959 29 A-46a)
1,1-Di nmethyl-3-(7-0x0-4,5,6, 7-tetrahydro- benzot hi azol -

wQ@20011256a A m xture of PCT/EP2009/052959

2- am no-5, 6-di hydr o- 4H ben4®t hi azol - 7-one (10 g, 59
mol ), DBU (18 nL, 0.12 nol) and CDI (24 g, 0.15 nol)
in 400 nL acetonitrile is stirred for 5 h at 100 C 5
Then di met hyl am ne (150 nmL, 2Min THF) is added and
the reaction mxture is stirred overnight at 100 C.
Th@tiﬁ@aunp@mdrﬁ sbteined by raoting hio7 2t(@dSumdeb N-Etored.5.6,7-

Rg i el luparor it piR R IR s RS rimidiear 1 ahguinotin-

8- h@e@ﬁaﬁanémdcbm&ﬁ@w the &te@élq)rocw@rem pRdip@h@adfidtmed during the
phases are dried over SO and concentrated under

reaeliredndgs 88 sig off Witkout ggerghing; washed pvithaT HH, dipsofved in a mixture of
(Sutg INaﬁi SOh}th ?ﬁld H%ll e &%lafe e;‘h@ téc’d ith CH Cly, the
starti fg

esi zed accor gnera procedu

éAcSrg‘ngig@d 31%8,'@18 (pllg@s gre cﬂr(kdrm‘@f MgBO4 Ghiltced) aﬁd Ehegso(\ibﬁt i@'ﬂ‘ﬁhbved under
- ie o ‘
Kodgeqdauraumiiso Thy Farefthiae solihi Bﬁagﬁﬂ)wm dgty lsityprAiltered off gnd dried.

9—1&@ zpjgl azol -2-yl p 15 4-di net hyl am no- but yram de
igenep
(2- Am no- 7- hydr oxy- 4, 5- di hydr o- benzot hi azol - 6-y1)-(6-a

ﬁgﬁé\? X{f(éﬁgf‘ﬂﬁﬁﬁ@ hg&g‘:‘&l)ﬁw ?é%%ﬂih%goﬁﬁsmthlazol- 2-y1l-

fedfaflide’- 6 ol ) A-38. Yield: 2.7 g. Exanple A-47 is
prepared anal ogousINy to exanple A-37 starting from2.0

& 2.1 nmL (14 mol) DBU and 3.1 g (17
pt \yllam no- 1-i m dazol- 1-yl butan-1I - one.

A- £8)
”l Hﬁ%w@éﬂ%ﬁﬁ% A4t b ot Bl RS inho DR s 7
gbtt@@ycﬁo (ptRzothiBPRL2)L yifaddarh e 38d 21709f (13, Moﬁgblbtyhﬁlgﬁﬁdin-}yl)-

nmet hylamne in 5 nethanol is heated at 100
midazolt]eylgotthanne jagcarding ve thegederr! prededsiedApr Elysigaetioans quenched

%){Jad nrl%flg rgﬁeﬁﬁﬁ F?(E%P Sy 9 lilocnt "IJhE) wa e%\%ﬂé\%etlg o acf[eltli WllaleEHQCb, the

ste
dathbinbd bitghic pihiee aﬁkydrlal dver Brgsar, b@lltbtéd -akd ediotoe)t é r&n&ved under
i hydr o- benzot hi azol 2-y1Purea 10 A sol ution

sdogrdprepure. dive prodactdi pyfist by j- P&L(é(@aqim&toﬁ ulq %mAGN 30 min,
=N t Is heated at 100 C for 30 mn. The
SO vgfﬁlt )Igl ?Egrr%?/g?é under reduced pressure and the
crude reaction product is used w thout further
f h
Ru2r3|) ]\If-([:’fa-tl-lly?igoylgyr]6 t(6 %eQIelylt-p;rtldelge -3-carbonyl)-4,5-dihydro-benzothiazol-2-

vl]-acetamide

H N 7
|
%N%SW
© OH ©

The title compound is obtained by reacting 3.82 g (18.2 mmol) N-(7-0x0-4,5,6,7-
tetrahydro-benzothiazol-2-yl)-acetamide and 6.80 g (36.3 mmol) (6-methyl-pyrid-3-yl)-
imidazol-1-yl-methanone according to the general procedure A3. The reaction is quenched

by adding saturated NH4Cl-solution. The water phase is extracted with CH,Cl,, the
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15 A-50)
146- ( 6- Et hyl am no- pyri di ne- 3-car bony1) - 7- hydr oxy- 4, 5-d

WO bgpdneshenzot hi azol 2-yl1]-3-ethyl-urea H N APGDER200D052959

of 450 ng (1.1 mmol) A-34 ith 2.8 nL of a 2 Msolution
of ethylamne in THF is heated at 120 C for 20
mn. The solvent is renoved under reduced pressure and
the 20crude reaction product is used wi t hout further

purification in the next step
MWQQQ@G@P@AEPZMiWQSMgSDMﬁ]&ﬁd and the solvent is removed under

Ffd& Fﬁﬂsey %ﬁ%ylao 8%9 ﬁ %ﬁe3d ‘t}yGRﬁ-qﬂ?Jfé] Yér%n ents PY§ ‘I’A)dAEﬁ 25 min,

60 ki dmanbenzougezol - 2-ylFurea A solution of 400 ny
(0.99 Mol ) A-34 and 545 iut (4.94 mmol)

N N-di net hyl -ethyl ene- 5 diamne in 2 nL THF is heated
The .sol .
R STar B Bt b PRGBS By SRS g EPEhthiasot 2-v1-
uﬁ%dnuthhauﬁahyIQMQf purification in the next step.
A-52)
146- anFng<pyri di ne- 3-car bonyl) - 7- hydr oxy- 4, 5-d
|Bygros i | 102-y1] - 3-(2-net hoxy-ethyl)-urea H
. OH» O A solution of 300 ng (0.74 mmol)
A—34 and 322 pI (3 71 mmol ) 2-net hoxy-ethylamne in 3
rhe tiff¢HEompoundas elstamed b OcaCtifigid2.2@ (AH.8.mbb (%—(olxvécﬁb i7gctrahydro-

baet7ol S e E Ao OFHGE - b PGP R ( RTy-pyric-3-

gﬁ)iﬁncﬁ&&p} l}}lﬂ-ﬁleﬂﬁh&@ accordlng to the general rocedure A3. The product
(3 t hyl am no- propyl)™- 346- (6- et hyl am no- pyri di ne-

gr.eg@rtbt@msim)ng?ﬂle reaction, 18 filtered off and distributed between saturated NaHCO3

droxy-4.5-di hydr.o- benzot hi azo H.7-\ HN
RO S e e PSR PhRR S 250 B8 MigsQ o ifsreiliag ghe solvent
Andfcadnbldd8dduced pfedsufd. THIIIdeNbrododl isniedabisdl with areth%Q:ther filtered
pro enediamine in 3 mM. THF is heated at 120 C for 20

thdricph &iddéd \ehg. i s renpved under reduced pressure and
the crude reaction product is used w thout further
purification in the next step. WO

AOIH)/N-12I6AP6xly- Eog-0fh I5a 5din 8-3-cakb oity)l)-4,5-dihy dro-benzothiazol-2-
146- (6- Et hyl am no- pyri di ne- 3- car bonyl) - 7- hydr oxy- 4, 5-d

YﬂﬁHPBmﬂéﬂ&Qﬂhlazolz y1] - 3- (3- et hoxy- propyl)-urea \H

paselet

OH O

The title compound is obtained by reacting 4.10 g (18.3 mmol) N-(7-0x0-4,5,6,7-
tetrahydro-benzothiazol-2-yl)-propionamide and 6.79 g (36.0 mmol) (6-methyl-pyrid-
3-yl)-imidazol-1-yl-methanone according to the general procedure A3. After the complete
addition a dark, sticky gum has formed. The THF is decanted of and the gum is dissolved
in a saturated solution of NaHCO; in water. The mixture is extracted with CH,Cl, the

organic phases are washed with water and brine, dried on MgSOj4 and concentrated in

vacuo. The residue is triturated with diethylether and ACN. Yield: 1.50 g.
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O-\H NI N. \....... "-- , N-SN HO A solution of 300
mg (0.74 mmol) A-34 and 378 iut (3.71 mmol)

w200t hssy - propyl anine 5 in 3 nL THF i s heat edPGEI/ERDO9/G2959

for 20 min. The solvent is2fpenoved under reduced

pressure and the crude reaction product is used

W thout further purification in the next step. A-55)

1- (3- Di net hyl am no- propyl) - 347- hydr oxy- 6- ( 6- net hyl - pyr

i di ne-3-carbonyl)- 4, 5-di hydro-benzot hi azol - 2-y1Pur ea

AE)26) (F € oy B-badsixyrd, Sidilky droch ep@o théazolrotyl)-&- RToranpyridin-3-yl)-
o} %13 9 mol) CDI in 7 nL acetonitrile is added

Tw ’HL“ 6.52 mol ) DBU. The reaction mixture is heated

forn n © Cin the mcrowave. 1.56 g (15.3
mnﬂ diimdt hy1- 1, 3- propanedi ani ne i s added and the
reacti gn xture is heated for 10 min at 120 Cin the

nicroméVeO DCM and water 15are added and the m xture

KB 86l HhG6lolsds Btahed bl £20GIHN 5 Blrkh SEhiOatBRaro-41r-
f)d:nzethﬁazﬂBS ok tahd DEBg (The raGub eulugbaisetiiis agd aploridt ackording to
and the residue is taken up in DVMBO., Purification is

geerd PRSgdwE &M o Tbp aﬂéiﬁpwuew ipice UpAR PéYISQewa%PndoACN are added.
t d

bl G TS S N ST e LR e

3- Chl or o- 4- hydra2|no N, N- di net hyl - benzanlde

RO DB bisrth) Bro3ber il s 7ashipzgl6-yi-(6-methyl-pyridin-3-yl)-

AietidRne- 4- fl uor o- N, N-di et hyl - benzam de To a m xture
of 3-chloro-4-fluorobenzoic acid (20.0 g, 115 nmol) in
ded carbonyl diim dazole (20.0 g, 126

100
Hﬁﬁﬁg eaction mxture is stirred at RT for 5
0.5 h dinmethylamne (1 Min THF, 171 nl) is

added an% he reaction mxture is stirred for another

Mo a KbRItIGRBEL IS0 Ad2BtikIRE nilSdioRikent hédedd SifiL b8& W solution of HCI in
re di ssolved in DCM washed wi th saturated aqueous

diggangml barwgrest s stmer for i2reh At Corfde sevaitay ramp ved aigder reduced
4.96 nol
BlsSl. (A erladloroATSHAS AT Bhfhel hiftiGhin - 08 M) 19

100 nmL di oxane and the reaction mxture is stirred at
refl ux tenperature for 16 h. The reaction m.xture

Sorbdutlalrbey-Priomedilanommyidigs drtaEham Dk S ko enzothiazol-
g‘l}%]téj‘{rgaﬁ@@mglﬂgtﬁ? daker and brine, dried over sodium

sulfate and concentrated in vacuo. The residue is
di ssol yed.4n di xdﬁe cooled to 0O C and hydrochloric
aciﬁ—«@ dio ane, 25 nL) is added. The reaction

qu(uré i &d for 1 h and then concentrated in

vec&b TheHr esi due 15i s tri;urated wi th di et hyl ether
ﬂa\we\&ﬂécompoqmd is obt;med fro ?% 27 (7. % e ISTF"} W&m?ﬁ Z( uoro -pyridine-
3-carbonyl)-4,5-dihydro-benzothiazol-2-yl]-carbamic acid methyl ester (which was made
in analogy to A-01) and 2.7 mL (32.0 mmol) of a solution of methylamine in water. The
reaction is performed in a 1:1 mixture of THF and /PrOH according to the general
procedure A4. For the work-up the solvent is removed under reduced pressure, the

precipitate is filtered and washed with iPrOH. Yield: 2.31 g.
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|  B-02a) 4-Nitro-N, N-di nethyl -benzam de NO2 20 To a
m xture of 4-nitrobenzoyl chloride (7.20 g, 38.8 mmol)

w@rwdiases hyl ami ne hydrochl oride (3.20 g, 39.2PemBP009/652959

100 L DCM i s added triethgl amne (14.0 nL, WO
2009/ 112565PCT/ EP2009/ 052959 34 99.6 nmmol ) at 0 C. The
cooling bath is renoved and the reaction mxture is
stirred overnight at RT. Then 300 nL DCMis added and
the reaction mxture is washed with 50 % sat ur at ed
A A2 yahopanpylamiind-Grh ydeoxyrdSetihy G®-bBergathiazol-®eyl)-(6-
ﬁ% us sodi u(i]}?h% Hﬁtg‘ carbonate and 0.1 M aqueous
amine-pyridin: -y{) €'22PeYr i ed over MyS 5and

concentrat ed in viacuo. Yield: 5.37 g. B-02b)
4- /ﬁn@o Wyl - benzam de B-02a (2.0 g, 10.3

| ) st ed in 120 nL MeOH and 10 % pal | adi um
on coal ©Q0B ng) is added. The reaction mxture is

stirred for 2 h under an atnosphere of 4 bar
mwwo@é R0 Tige Ortéammp br\-A6 s WHE ib sodled toet ¥ Aamefution of

nt.r at a To a m xtu
ERBSBMELERYF 1B MV ided ol B B 46 -Cror 21 and

b)MdT @it @Gu@se@lﬁblﬁil}aﬁo ulp(oezl BmaHdgBlopropQlabiih®@ite @lided and the
sodlumnltrltel(e755 0.9 mmol) in 7 nL water. The
el s i ikigdeat ¥ lefor d 8 dy Th@ salvens is Mo vad undecredvged prspsugg. The
ﬁdgp%dﬁ?%lyhke%r%f)ﬂ;ftnggﬁééé)\{v élﬁ gﬁxﬂ%{%ﬁﬁﬁ% @télg ('I4'h21 9,

cool i ng bath | s 15rermved and the reaction m xt ure is
stirred for T.. The_reacti on m xtur

B*a%q)f(V'éHYdNP{‘ergthé{%‘é‘%é‘ %éﬂlylﬁlﬁ?ﬂ%?%maa%‘ %raf!) -(6-methylamino-
E ,aﬂ,cg 25 HhiAnghdy! acetate. The conbined organic

ases e dried over MJSO4 and concentrated in vacuo.
The yesidue i ﬂaken up in diethyl ether and 2 M HCL

|H—<§(i thier is added until no nore precipitate is
f/or nga. 'émpltatelsflltered of and dried in
vacuo adH C. Yield: 213 ng. 20 B-03)

B o 8ol AP b (i 6. 3 PR BT sotution
8@&%%%5@@? CTFI_IfﬂEEg(@ Q& QE%?%@ ngtéo FO@Q@M solutlon of ethylamine in THF

442- (4- Bronp- 2- f | uor o- phenoxy - nor phol 1 ne

4s Brtompio? AP dihephedist IS(pllﬁﬁEd Qy R8’7HRLﬁrﬁ5 Ile)ld i3 mg.

di ssolved in 100 nL DMF. N-(2-Chl oroethyl) nor phol i ne
hydrochl oride (18.5 g, 99.4 nmol ), potassium carbonate
AZﬁgomndﬁleZﬂSamwc and émzaﬁ@ymrw -ffbitiha-fy}Rfn 18- carbonyl)-4,5-
0. 602 mmol ) are added and the reaction mxture is
dihydrebenenthipzel-2yllganide The reaction mixture is

poured ipn water gnd extracted with ethyl acetate. The

cqmbi R ani ¢ phases are washed with water and
N, ¥ oyet '?‘ragne3| um sul fate and concentrat ed
in vaBuo. Yereld: 27.7 g. B-03b)

I9)§esg§zfg)ég}g_1]¥ L%gg%ﬁ%%ﬁiﬁﬁg{#odf % 7[I[Et2ahydro benzo%nam% 2-yl)-

thiocarbamic acid S-ethyl ester (which was made in analogy to A-32) in 20 mL /PrOH are
added DIPEA (2.74 mL, 16.0 mmol) and azetidin (540 pL, 8.0 mmol). The mixture is
heated in the microwave for 30 min at 90 °C and for 30 min at 110 °C. After removal of

the solvent in vacuo the product is purified by RP-HPLC. Yield: 831 mg.



10 B-03a (27.7 g, 92.1 mmol ) is dissolved in 300 nL
tol uene, degassed and added under argon atnosphere
waele@pmzsesto a m xture of benzophenone hydr azoP@r/ERB08052959
g, 95.8 mmol), sodiumtert2butoxide (13.1 g, 136
mol ), BINAP (2.0 g, 3.21 nmol) and pall adiun(l1)
acetate (400 ng, 1.78 mmol ). The reaction mxture is
warnmed to 100 C and stirred for 2 h. 15Active charcoal
is added and reaction mxture is filtered over Celite.
ARR)f[b1(6-Fhua ot pyridine-Srarbored)-7 thydaeyed, artihy dro-bengb thagzol-2-yl]-
S ifiLe chr omat ography (silica gel, 0-10
L}‘R}S’GF)P ’E%ﬁ?/#?th?]ls {4 by trituration with MeOH.
Yiel d, 2|7 6~9. B3 (27.6 g, 65.7 mml) is dissol ved
(4 and 50 nL concentrated
hy_gﬁ“‘&ghl%rl £ afid’1's added. The reaction m xture is
stirred at 9420°C for 3 h and then 20concentrated in
r
YBE A oord PR bl el b Bl LB R b b B R BB R hgpvro-
blrizethidzo1-2-atkihiocXibaik acld S3:tigyl est\?!ﬂtnd 8.22 g (51.1 mmol) 6-fluoro-
2009/.112565PCT/ EP2009/ 052959 36 B-0
PiEOe A R AT ApFRERE fO BICrD @F%ﬁ%@eﬁ Indthayactipn ieluepghed with
25 N2 M| &lﬁa‘%&m‘g hred R‘(ﬁﬁﬁrﬁl@sﬂﬁ&%ﬁfeﬁl @pftl ). e crude product

2007/ 113 05

@btRinad afberéthhyxtraammm o-tianddivite TBME.Bankdam®.de. HN ,  NH2
| B-05a) 2-Fluoro-4-nitro-benzoyl chloride N 02 F C

To a solution of 2-fluoro-4-nitrobenzoic acid (5.0 g,

%{3:@ m&ro%ﬁ67(@ ﬂ&h%lhﬁ-ﬁgﬂﬁﬁ’e 3QhMARYL, SIH1R§dIG%enzothlazol-

The reaction mxture i's stirred
Ztyl|Sthiq€afbamic, wmsmmylamrm ght at RT. The reaction
m'xture is concentrated in vacuo, the residue is taken
up |nH Nsoncentrated in vacuo again.

Yi e%%% <0fkb)
ro-N, N di net hyl-4-nitro-benzanmde | 15 B-05a
(5.12 g, 25'42 mol ) is dissolved in 60 nL THF and

m@hﬁédcarﬁ%&m@ is EbtklRAd GomlY 5@% (3 39 n%n@mw—:)z hiid gglad. (19.8 mmol) of

fol | owed a 2 Msolution am ne in THF
¢ solugomef mQtotannmmn)W%teroraopwémgetaéhd gﬁmeml mQ@p@me 4. The reaction is

kI Led . ONeENh
quogglﬁg 1% ! /z %gﬁczg{;tgr ren}ogglsglt% Isoo\rf]enl? in \éa e < regl%*nhneg solid is
treaed wih "[IBME,UY&Id s4extracted with ethyl acetate. The
conmbi ned organi ¢ phases are washed with saturated WO

2009/ 112565PCT/ EP2009/ 052959 37
A-34) [7-Hydroxy-6-(6-ethylamino-pyridine-3-carbonyl)-4,5-dihydro-benzothiazol-2-

yl]-thiocarbamic acid S-ethyl ester
H

N
H_</N /l\/
ey
o OH O

The title compound is obtained from 18.5 g (48.8 mmol) A-32 and 20.0 mL (247 mmol) of
a solution of ethylamine in water according to the general procedure A4. The reaction is

performed in THF/iPrOH at RT. Yield: 19.8 g.
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aqueous sodi um hydrogen carbonate sol ution, dried over
magnesi um sul fate and concentrated in vacuo. Yield:

WA 2@49/12568- 05¢) 4- Ami no- 2- f 1 uor o- N, N- di net hyl - PERER29DY€52959

I 5 Amxture of B-05b (1.93 g, 9.13 nmol) and 10 % Pd

on coal (194 ng) in 50 nL MeOH is stirred overni ght at

RT under an atnosphere of 5 bar hydrogen. The reaction

m xture is filtered and concentrated in vacuo. Yield:

1.40 g. B-05c (1.40 g, 7.68 nmmol) is dissolved in 20
m-_Si)dﬁ-c}lz;rdrpgy-éd6+mthahpylddhﬂeé§dcztrbony_l())-4§5 diblydv#-penzothiazol-2-yl]-
sol uti diumnitrite (1.36 g, 11.5 mml) in 10
fﬁrb\ﬂﬁ'ﬂ%? a§tl§'8(f§t8 and the 10reaction mxture is

stirrgd fior~4 h. A _solution of tin(ll)chloride
di hg/d at(’ @ 130.7 mml) in 10 nL concentrat ed
addey ad He reaction mxture is stirred

overnl ght aP" RT. The reaction mixture is cooled to O

fﬂ la%%iflfré Sﬁ%e S ogbl\ﬁ"hxggﬁg?géa m N@%?ﬂﬁ &?g‘f}ﬁ@% %ﬁ ‘c’lf'lBE mmol)

orororm ases re was
Wi-dXo-wateT- tetldhydid h@mmthlhﬂﬁ%ym&b@mmmd etk bebtdrmare added under
vacuo. Yield: 1. 06)

%rzowetnmﬁph%egn éfnﬂ§139%19&wt| -4o1 hdbhe Bixure ihstredAPh@ S h and then the

(o)
DA 08 B g e i
arobmﬂfoﬂlﬁthﬂillelcnnl@éte( dddlitongy, dadl, Rickyrgli,hap édraedi Tim THF is decanted

SRS ISt 16 Sa e 7 Rariiadlio B on R BRI @iy Fnd Mtkture s
%ﬂffacfeﬁwﬂ OB, XhY BFgaht% A0k otk §6Rd ity Ph(Bhnd 198lcdricd over

59): pag 56@@&@@@0@@#@5@%@5@@6 andturdied wethtGW¥rnd dried in vacuo
, rred overnight at RT. The reaction

?‘ﬁ%@tﬁ‘?lfﬂg' ?'la#lgered the solids are washed with DW

and the filtrate is poured in water. The m xture is

extracted with ethyl acetate and the conbi ned organic

éh’e@é%thﬁl-{é-Wabl‘@@xs-év(érlaﬂthpﬁmomptlhlamill&‘!ﬁﬂﬁh ockesizothiazole-

é%§%%§7ﬂgpﬁ%§g’%%%ta %'hﬂ gd:%%bmh% o -7ll%l9| go i ndol e

B-06a (5.8 g, 24 2 mwl ) is dlssolved in 60 nL THF and

c,\ool edHt ~gi met hyl sul fide conplex (9.18
|s\a ed and the reaction m xture is
otoR he reaction mxture is stirred

over ni ght at % & 1 ux tenperature. Additional 10 borane
di met hyl sulfide conmplex (9.18 nL, 121 nmmol) is added
and the reaction mxture is stirred for another 20 h
At36a9 OHp-Betopaeabenyé-cthyheminsgai¢asiniodckd ure i s cool ed
to RT, 40,jo0L MeOH and 12 nL conc. HCl are added and
tLhe ion mxture is stirred overnight at 80 C. The

n mxture is concentrated in vacuo, the residue
i°taken up in ethyl acetate and washed with saturated

S kU 0 te
?%%gem(?oqgu {9 ax%%{hgggp ?r(‘(%e& ?h{)‘| ?B ot 15?%1(68 elI-lr ?@0 g’ cthyl-

amglarin crkmbaﬂa;smd at tha ‘E(ﬂlrm/ﬁaleﬁlaﬂﬁ%r a6 d. El@mlceemdnahﬁmre is
in vacuo .

fegichio b Wi tha éﬁlé@liﬁs/ a{ezrewewﬁy&n@ sedypef priceiITihg sesiftig s poured
I
%1? céjba)lﬁsi ?%1?%(?‘% rmol% 'gﬁecoge&{)%{tg Psaﬁl?é%%@gﬁ \99%@& Iv%tgtvg’ater and dried in

hemnz oplinedrindes - b dizadoneicoGni2 4cid, rndtﬁylﬁ:sﬂm(ﬂ 0) g, Osldcinoinis dissolved in

Egd %Bﬁé%?r)d g %b’é?ftig@b(%%ﬁﬁgh@@hﬁ)e DMAR (4§ & 83 gisspl) and BOC

EﬂHﬂfld}ld@Qﬂ)OﬁﬁL | gh 330l drd a@feBlsBE@sdivdht af®oC Ol"lfkgéacrm;ﬁlrﬂlxture is
Yi él d . B-06'is prepared anal ogously to B-0

startlngfromBO6c (1.55 g, 4.73 mol ). Yield: 620
ny.
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WO 2009/ 112565PCT/ EP2009/ 052959 39 B-07)
(4- Hydr azi no- benzyl) - di et hyl - am ne hydr ochl ori de I

wW®@2@®94)25631- Br onp- benzyl) - di net hyl -am ne Br | BCHEPHOLQ52959

4- br omobenzyl brom de (100 ¢4 402 mmol) in 100 nL DWF

Is added to a m xture of dinmethylamne (40 %in water,

150 nm., 1.33 nol). After 0.5 h stirring at RT, 6 M

aqueous HCl is added and the reaction mixture is

extracted wth diethyl ether. The conbi ned organic

pllhm@o aresmwasthddl gid dirtedifere] 6 kirfetic osestioNa28@t HWdnL of 10 %

ncen rated in The residye i.s purifi b .
PSET 3B ARshe Bge bS5 e b P g oreanic
asé@s Bp&éRY, dried over Na,SO, and concentrated under reduced pressure.
N- Benzhydr yl | dene- hydrazi no) - benzyl ] - di met hyl - am n

Fft‘\)gl HN, N B-07b is prepared anal ogously to

Q g’t%d%%ﬁyer} c%moggp%tgxl(ﬁzmg) %’é;ﬁél? 2 mgth%l ester is taken up in

enzo one azon

160 ﬁﬂnﬁ@ia&m Iad@ a 66Rti8n of lith#dn Apdbxide Bldﬂﬁl?y({rfvtei(m U@, 0.32 mol) in
8.20 mmol ). and [l adiunm(l1)acetate, ( 138Tg
h%m} Wa?r:feus @ddefg@dghe BRI B &Y SHrEedgh R ﬁOéa hb?he dioxane is

Wi b REH 1M Feong | r | the reacti
pr epa{mg anal %Coﬁs ?m iy dgs&g P %ératl?}g&ﬂ i g%%é%ofigé% and the reaction
QiixtB6ds aeidified tCY pH|6dW1tEE( s6lutjon ofN® % citric acid in water. The formed

2009/ 112565P / P2009/ 052959 40 8)
Drecipitidg dy %@rﬁ r?élﬁyilﬂf &t Vst Y}qﬁi NP GNMB . (BRI1$Q-d6): 5 13.2 (s,

d 5 ' fr
B SR PO TEh B T B R, 2. O oty 1.2 1 310
AR36h) (@-((hllbr@’cagbor@&pﬁridﬂlﬁtﬂ-)d)&ﬁ@l-tchﬂb@hﬁc) actdhleor-budel ester
di hydrate (50.0 g, 5222 nmol). Yield: 3.70 g. B-9)
c4-F r@- 3- nor phol i n-4-yl met hyl - phenyl ) - hydr azi ne
C I%lde HN-NH2 ClI B- 09a)
40(5-Bro 2-fl uoro- benzyl) m)r pholine Br 10

RorBrn e 24 § TSl ™ LGS fio) 50 P S Sl Bati2 B pytpropenyl-
BemeqBd2 s, '4%e0mbRN) 19 adddd. anﬁQEé teactasl fixttte 4stifted ozfefhl%ht at RT.

nmol ) and sodi um tri sacet oxybor onhydri de (3.92 g,
Whofopctgremadereds eangentrased ragnced xesspee dang the prude groduct is used
a saturated aqueous solution of

mth?ﬁ?rﬁﬁf@r‘% Oﬁlggll?tﬁcf?tlf)e 15i s added and the reaction

Ki-3dcY BEMEthoSy-IVE (7eskof D5, 6an@trhRydré-banAdthidAg-2- @ Rtdphamide
mxture 1s

\o—\_g —Q::E;

o o)
To a mixture of 2-amino-3,6-dihydro-4H-benzothiazol-7-one (3.0 g, 18 mmol) and DBU
(5.3 mL, 36 mmol) in 100 mL acetonitrile is added a solution of 1-imidazol-1-yl-3-
methoxy-propan-1-one (6.9 g, 45 mmol) in acetonitrile. The reaction mixture is stirred for
15 min at RT and then concentrated under reduced pressure. The residue is poured in
water, acidified to pH 5 with 6 M aqueous HCI and the product is extracted with ethyl
acetate. The combined organic phases are dried over MgSQ4 and concentrated under
reduced pressure. Yield: 3.8 g. The product is used in the next step without purification.
A-36 is synthesized according to general procedure Al starting from 3.8 g (15 mmol)
A-36¢ and 6.8 g (24 mmol) A-36b. Yield: 1.23 g.
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extracted wth DCM and t he conbi ned organi c phases are
dried over MgSO4 and concentrated in vacuo. Yield:

W@2@2/1t2565 WO 2009/ 112565PCT/ EP2009/ 052959 41 BrOBBP2009/052959

N- Benzhydryl i dene- N- (4-fl u@po- 3- nor phol i n- 4-yl et hyl - p
henyl) - hydrazine Ph,Ph IT HNA B-09b is prepared

anal ogously to B-03b starting fromB-09a (3.0 g, 10.9
nmol ), benzophenone hydrazone (2.15 g, 10.9 nmol),
sodiumtert-butoxide (1.58 g, 16.4 mol),
Aéﬂ)urphnﬂiamandmﬂ\é[& (G etthylaphioefyiyiriding- i%rbtg\yl)97~h36roxy-4 5-

|)acetate (49 ng, 0.22 mol).

flg" %ﬁnﬁﬁjﬁz‘?@ @5@1 ‘gg’ S ed anal ogously to B-03
starting fromB 09b (2 40 g, 6.16 mmol ). Yield: 1.64

g-M10B- 10 “
[4 (T ro nln 2 y1) - phenyl phydr azi ne
hydr och chI de 1 Oa)
5- (4- Br ono- phenyf) 3, 4-di hydro-2H pyrrole Br A mxture
Af37h) (breiBoe 4-18kireyos, bulilyydepbemittatok 8- {)-gh-cthPlamino-pyridin-3-yl)-
nmmol ), sodium azide 15(7.46 g, 115 mmol) and sodi um
MsHIRBN 344 g, 2.29 mmol) is stirred overnight at 55

C. TRe eact| Qn N1 xture is poured on water and
e;Nt—F('ac W h| The organi c phases are dried over
MySO8~ 3 cotve@ntrated in vacuo. The residue is

dissolved on 150 nL cycl ohexane, triphenyl phosphi ne

20.1 g, 76, ed and the reaction m xture
ffg ag%lﬁgqr%afﬁ ‘baéﬁmﬂéﬁ f@r 0 EBL<BeTepF Sypddr B Bl jogne. HCl and
{He rEa?crtlSﬁi ﬁﬁﬂgré 0&ti30d FAS LS hgd ré’&cﬁt)‘n 120 gét?cteﬁt)ﬂted under

trate I's concentrated I n vacuo, water
mdd%ﬂ Apsutchmdrthxtesidec isstritdd®ed with methanol and dried in vacuo at 40 °C.
%%23/ ﬁé%SPCT/ EP2009/ 052959 42 extracted with DCM
ined organi c phases are washed wth water and

6 iRkt b7 QY &l HM% sndn Qt@ﬁﬁl@ﬁédt@ﬁl@ﬂ? {sThd¥&E Y8 - mIT (B mmol)

residue is treated with a m xture dieth
PBhbrrdcte reskBommextie/ig stnwd/ijor 16 mwewté?éf dihen e kelution of 5.3 g

?g LE a;)e I iR :l]a;:)nﬁlgl% rlﬁ}el’lﬁi ?2501-1 )Pa%gll an-1 5l ﬂne Hl_filc?tg)ngrl% i§ ta%(}eéi and the
ﬁB‘actﬁnﬂ&ﬁ;t&r@ 1§§i1rgad f3142 b 2000 IC and erfisBEAH0CCATHE rdabtion mixture is

MeOH at O C is added sodi um boronhydride_(1.93 g 36. 8 .

rRsetratqchande sdupshprasspraand the p@@petrléau%ﬁedobﬁi’ £ (-1, 2-70 %
tvR[- n 20 m. IM HC1 i s added and the

?%gocﬁlagﬁlnﬁ%ﬁr%&dszg rTacted 10 with diethyl ether.

The aqueous phase |s basi fied with 10 M aqueous Na(]—|

and extracted w th The conbi ned argani ¢ extract

ér@)\%gqﬁ’éguthyﬁaﬂ&opﬁbﬁ @racetylamino-FrhaenoxydS-dihydro- “benzothiazole-
G— QFﬁﬂﬁyﬁ)ﬁgﬁﬁth S']‘QHPbalPﬂcQJcﬁi tePt- ﬁ&ygestg‘ 1 Oc)

pheny 1-nethyl-pyrrolifdine Br 15To a
mxture of B-1 Obb‘f2 5 ¢g, 11.1 nmmol ) and potassi um
carthoy 3. I,b&le’mI) in ACN i s added net hyl
i_odi 6 N 12 nmmol) at O C. The reaction mxture
Is@tirr .5 h at RTandthenfiItered The solids

3[36821\9%%'}{}9 —Iﬁlln-(terllt-ﬁc%nycar ony afnlnllg]r I?itcotlmc acid

HO NN,

-

6-Amino-nicotinic acid methyl ester (13.7 g, 90.0 mmol), triethyl amine (12.5 mL,
90.0 mmol) and DMAP (3.30 g, 27.0 mmol) are taken up in 200 mL. DCM and a solution
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concentrated in vacuo. The residue is dissolved in
et hyl acetate, washed with 0. 01 M aqueous NaOH and

wheina12565 i ed over MgSO4 and concentrated i n VBCUBP20091€52959

residue is 20 purified by Rbash chromatography (silica

gel, 0-10 % MeOH in DCM containing 0.5 % ammoni a) .

Yield: 1.35 g. WD 2009/ 112565PCT/ EP2009/ 052959 43 B-1

0d)

N- Benzhydryl i dene-N-[ 4- (1- net hyl - pyrrolidi n-2-yl)-phen
yidi-tydugd idiearboBattdd] B, p8LaraddinatPanbduil iy addedRirgBiyisc. The
startin from 0c )o

Rt Bikelre ¥ it csetment e R, A e b £ g IS bR g added and
the réacfioikiure BERtriit@NeRN DN TRE Eorbihyd mgbm PRiJRS afeBashed with
ng, 0.28 mmol) and paldiun(ll) acetate (3 0.17
srrequeousyy &y osaturated KGICE: sodution, driehares My 4 @gicﬁSPQP%nUtat@d under

- NG fin. -10d (1.20 g, 3.38 mmwl ). Yield:
%dﬁ%ed?r@%h@ %i%la'?%?-' dr azi no- phenyl ) - net hanol is
ofmiergidat 11y 3avigitdlkahug.in L‘rllﬂhk‘dlk'Eoﬂ‘E 0BnlL McOH and 300 rnL water
& - Met hanesul f onyl %ﬁ)he yl hydr azi ne HN, NH2

zdr|0§1d5 (&paie i od e e @f@cg@%mvftﬁ@ i ﬁ%‘ﬁ?d for 3 h at
ﬁTmﬁl@y ﬂc 19&3{1!1@ né édl&i?i@ ycgﬁlq Q%@H éé%ﬁc Qﬁ)dggd % ¢ fbiméd precipitate is

fumnitrit
filtered bffcbvlasired&etldwhlyﬂami dne(djm v@c@ Y&ﬁd 0l Ingrp! YH NFHRe (DMSO-d6):

Rodtac bl SrsdtaBl o B 48705 o7 Vo™

A0 W feRPB A GHRIOPBoRRRRabdn gt dvtidin.2-yD-carbamig acid rert-buty]

Hi‘sbrNI—|2 Cl  B- 13a)

N-(4- Bror[)g- 3-chl oro- phenyl)-N-net hyl -acetamde 5 To a

solu o(f 4- br ono- 3- chl oroacetanilide (10.0 g, 40.2
,(In 5@ mL THF is added 60 % sodi um hydride in

nmoneral oil (2.40 g, 60.0 mmol) and the reaction

e R R L LT
ﬁﬁﬂ?@b mAf dr@mHE zthd%@leﬁ't@@a’t MREHNo -V, Ad2-Aemé @Ry Bropthyl- armne
éﬁ't9ﬁ%'310|dg | s added and the reaction mixture iS stirred

ma® Dnis pdderhdrop eagst andﬁhémeﬁctmnermxmq iferitted it RT for 3 h.
sat urated.l10a ueou

S e Rt G OB PR R Rl bl b G Bbduct i wsed

fltBc Waghep witidut phdifitiodr i ed over Na2SO4 and
evaporated to dryness. Yield: 10.3

A3 1s(smtéfwedrﬁﬁﬁcw}ngémgﬁ@ralmreqﬂdb%gbﬁéﬁwg]frqw8ﬁa&ﬁ%é@mol)
NGB RIS 16 G Ak bESRM L - AR &t amide and 21.7 g (61 mmol) A-38b.

Yield: 10.9 g.

A-39) N-[6-(6-Ethylamino-pyridine-3-carbonyl)-7-hydroxy-4,5-dihydro-benzothiazol-
2-yl]-3-(1-methyl-1H-imidazol-2-yl)-propionamide

N H N 2 N\/
[ 3 N— |
N IS x> N
\
o OH O

Example A-39 is prepared analogously to example A-37 starting from 0.30 g (0.95 mmol)
A-37a,0.21 mL (1.4 mmol) DBU and 0.48 g (2.4 mmol) 1-imidazol-1-yl-3-(1-methyl-1H-
imidazol-2-yl)-propan-1-one. Yield: 66 mg.
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15 To lithiumchloride (906 ng, 21.0 mmol) in 20 nL
THF is added a 2 M solution of isopropyl magnesi um

waehkioonizses i n diethyl ether (11.0 nmL, 22.0 nmol PCERERR0D$E52959

reaction mxture is stirred7at RT for 0.5 h. The

reaction mxture is cooled to -78 C and a sol ution of

B-13a (5.0 g, 19.0 mml) in 10 nL THF is added. The

reaction mxture is warned to -15 Cand after 2 h

di -tert-butyl azodi carboxyl ate (4.39 g, 19.0 mmol ) is

Aedbd [6-&F- Eﬁrylaﬁnmepymdlnsét-whoexi)-admw dsFndihy dirn-benzothiazol-2-

ri react ure is
%ﬁ?ﬂm Sal- we?'wqﬁre?ﬂﬂr Gl el PP e Ssos are

washed W i 1w Qrine, dried over Na2SO4 WO
5009/ 11246 /E 209/ 052959 45 and concentrated in

vacuo. Th% PEsNdue | s purified by chromatography
(sili c8 gel ,O50°to 70 % ethyl acetate in cycl ohexane).

bl e fendot SR 30 e s AP b R RS0 5 o
AC37Gl 081 addedd m?ﬁlitﬂ) DBALAAdON5 T X2 Yhendl§ (Warhitesb 1t 10yIR oxo-cthyl)-
and stirred for 2 h. The 5 reaction m xture is
eeﬂwéﬁ%rbam@owdqteva@ﬁﬂ esieeLY ekl P46 -with 5 M aqueous
NaOH and extracted with DCM The organi c phases are
washed with water and brine, dried over Na2SO4 and
Aeanlc)e{[ﬁ-(ﬁaEdtylimmoapya@dme “Sr&irblon@$0- hyglroB~14)dihydro-benzothiazol-2-

dr azj no- phen%ﬂlga et hanone 0- net hyl - oxi me

WH'F Y- mgehyliceaytfamis ai‘é rgrtutyl ggler
N-(4- ﬁetyl -phenyl d a2| nedi car boxylic acid
ehic-K er -—lsfut esterIH oc"N, boc o A m xture of

4- e xy%ar onyT prienyl boronic acid (2.0 g, 12.2
mml) °di -te@*’d <buty| azodi car boxyl ate (2.88 g, 12.5

Pl DRAL BBE ittensS s vl i SafpeTRRn Dok @95 mmo)

RLXHUD 81 infL, gomﬁemls pBedaidv yae $h4 R (2iarkdes- 1a91dz HR& cthyl)-

mxture i s washed With water. e orgam c phase 1s

oribneld agid it estedryield: 882 MySO4 and concentr at ed

in vacuo. The residue is triturated with hot n-hexane.
Yield: 2.46 g. B- 14b) N-(4-

Al47) OB ihEh PR I (@éwﬂa}[nﬂbwﬂmma:amegah@y 4,5-
ylic acid di -tertZObUtéwester

dedrql?zmm@szﬁfm ide9 46 B 14a (2.10 g, 5.99
nmol ) an hydr oxyl ami ne hydrochl oride (500 ng,
5_71\959 ) t||red in MeOH for 4 h. The reaction

m Xt e $5 ¢ hated wi t h DCM and washed with water and
bri ne® The ewate®r phases are neutralized with saturated

aqueous SOdI um hydr ogencar bonate and_extracted w_th

Benrle s WFP%%(? %ﬂag%ﬂ?i @y P 558l As3 Eefrsting e P-3gdpS mmol)
angh,cOREeNt 24 DBREMRY 034 8484 ndmIF 2LimBrmi A ﬁ&l%ﬁld I-1-
g, 5> 09 m’mFl) ?%J?ssol ved ?(ngé %l?oxallrr?e g gpl 16azo
pethardnbiClicich Oi0oxane are added. The reaction m xture

is stirred for 2 h at 50 C and overnight at RT. The
reaction mxture is filtered and the solids are dried
AMMS?JH’Xerk b<6- lﬂetilgl-ﬂyrléﬂle%’ -datrbonyl)-4,5-dihydro-benzothiazol-2-yl]-
4- Hydr aZi no- enza de O-(2-net hoxy- et hyl') - oxi e

tarbaodh acirl|3dmethoxy-propyl ester

\
o)
o« s N
o

X

OH O
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| B-15a) 2-(2-Methoxy-ethoxy)-isoindole-1,3-dione | A
m xture of N-hydroxyphthalimde (30.0 g, 184 nmmol) and

W@oiassisein car bonate (25.4 g, 15138 mmol ) in 3BOT/RR20MNE52959

is heated to 50 C. Potassi @t iodide (0.15 g, 0.90
mol ) and 2- bronoet hyl nethyl ether (19.0 m, 202
mol ) are added and the reaction mxture is stirred at
80 Cfor 2 h. The reaction mixture is poured on 1 M
aqueous HCl1 and extracted with ethyl acetate. The

Aanbxtwredf 880 ar(il © mmades-23r @42gi(246 noweh (S04 OziiomL (2.1 mmol)

RERER i3 UMD UBR B s anims Lo mint o w71 Plobinot is added
2RI rhictid mixt@re is WRr&DRAY 2R SRiH EFZORIBaZRRArd T
B-1 5b) O0-(2-Met hoxy-ethyl)-hydroxyl am ne
pnseRsEHiebundge radupg ogsurg ang-thg produdt. ig pyrificizb BHRES (- 18 5-80 %
g&be%%%!ri‘feeq)\lfﬂer?t‘ﬁéld: acetate, ethanol amne (5.13 ni,

20 ol )i §ad &

ed and'the reaction nmixture is
stirred for 2 h at 80 C. The reaction 5m xture is
concentrated in vacuo, triturated with diethyl ether

A7 whrawy-6<6-mefbypyidines-qarhopid)- 4 ndithydr erpenzathigrol-2-yll-
égrz)aﬁlim:tcid%&&hﬁpl&l-ﬁldﬂ?—Z%ﬁﬁl%glr?g@%FI' he forned

precipitate 1s tered led in vacuo. Yield:

-J6 g. |—B-[]:| 7
ggg < L).- Wydrazi nedi car boxylic acid
di -tertputyl lesfler H boc " N, boc 0 10B-15c is

prepared anal Gollsly to B-14a starting from

SRR BRSPS 35S SRt 0 0 v

Aewp?rzl@g 02.(a?m0é)ltq @D[, 230 m@,(zi.rﬁmomﬁﬂliw.and'ﬁélwnlédijété%m@l)
PE o e %
Bty SRR al BRSO SEL SR PV of o 720, B 1

5d) N

j 4-! &2- Met hoxy- et hoxyi m no) - net hyl ] - phenyl | - hydr azi ned
i o-Hadrexyéi(G-maethybperidingt-¢arbenyled, 34 iydro-bpnzothiggol-2-yl]-

a3 el o R IR o D00 (1750 5. 11

). Thenproeduct ks purified by preparative RP-HPLC
5 )= 8"%@\ atdr). Yield: 4.25 g.
o~ s
© OH O
Example A-45 is prepared analogously to example A-43 starting from 0.30 g (1.0 mmol)

A-27,0.42 g (2.6 mmol) CDI, 0.31 mL (2.1 mmol) DBU and 0.50 mL (5.2 mmol)
(tetrahydro-furan-3-yl)-methanol. Yield: 83 mg.

A-46) N-tert-Butoxycarbonyl-{5-[2-(3,3-dimethyl-ureido)-7-hydroxy-4,5-dihydro-

benzothiazole-6-carbonyl]-pyridin-2-yl}-carbamic acid 7erz-butyl ester

kl)oc

N<
. H_<,N 7 boc
/N—< s XN
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WO 2009/ 112565PCT/ EP2009/ 052959 48 B-15 i s prepared
anal ogously to B-14 starting fromB-15d (4.25 g, 10.4

worebi1zedl 4 M HCL in di oxane (25.9 ni, 104 mmBCH/EP2009/052959

Yield: 2.90 g. B-16) 4-HydR&zi no-benzal dehyde

0- (2-nor phol i n-4-yl -ethyl)-oxi me hydrochl ori de HN- NH2

Cl 5 B-1 6a)

2- (2- Mor phol i n-4-yl - et hoxy) -i soi ndol e- 1, 3-di one

hydrochl ori de B-16a is prepared anal ogously to B-15a

Atdfra) il igDimehy IN-hirdx @ ypph T-eitahpdrdebepgotdiagol-2-yl)-ude 7

mmol ), potassium carbonate (4.24 g, 30.7 mmol) and

N-(ﬂ-_cﬁ @- hyl ) mor phol i ne 10 hydrochl ori de (6.27 g,
38— The product is isolated as the

h’ydroochl obide. Yield: 4.22 g. B-1 6b)

0- (2- Mor phol i n-4-yl - et hyl ) - hydr oxyl am ne hydr ochl ori de
mmmwrgo -amino-5 @Bbdrpéf%xb@mﬂwwérﬁaqnéébmg,l%? mgoB, PEY (18 mL,

TGO 0 99 2o S oy Boq oo PR ey 55 a 100 °C.
V‘l&lﬂ&lﬁ&ﬂ]@dﬁﬁﬁ5 PISD/IEEZMQﬁ asas 59 adedBnd tI&Cr):ad‘tion{rAixture is stirred
Mor pha |i n-4-yl-ethoxyi mi no)-nethy]] -phenyl

owahgatzfitd@el @aTB%s@qul IRERTRIC df COEPRUASA V}deé’éﬁdéﬁe rpgsgre and the
residue 15%5691{% in Ilﬁﬁe( hﬁxt feelgﬁ 193’1;@%%%ﬁ ¥ NMud: 1&%‘[& and
g

starti r om 5 B-15
¢@ragtedgyithizethyl amtate) ThT h@mbmecﬂ urgamcsphpwsmfe dxdedoyver MgSO4 and

re rat' e, RP- HPL 5 - % A wat er
EoncRtidid it Sacbbe TS THe M dn il et} Sy
Migelat gon of HCl in dioxane is added. The reaction

m xture is stirred overnight at RT and then
EwvargplatA- 46 edyntheyiaediercoihieg toegsndiabpiosedurd Ad starienz from 0.20 g

B ¥ iRt 3% Brihonvasy et 25 ¢

0- (2- net hoxy et hyl )-oxi me hydrochloride | B-1 7a)
N, N- (3
ASADY- I[Qr(ﬁ-élminﬂﬂ)ryﬁidinq:&-@ﬂyllqnynyﬂhaétmd‘hMWy’rheelothiaZOl-Z-yl]-

g%@f%&%@@é%ﬁ%f 8{32%29 50 B-17a is prepared

anal ogousl%: to B-14a starting from

-di fl 5oronic acid (5.0 g, 26.9 mol),
dl-te ~arboxyl ate (6.81 g, 29.6 mmol ) and
copper(Id) ace e (488 ng, 2.69 nmol). Yield: 9.93 g.

\/

A-47a) (2-Amino-7-hydroxy-4,5-dihydro-benzothiazol-6-yl)-(6-amino-pyridin-3-yl)-

methanone

N
H,N—¢ |

s

OH O

A-47a is prepared analogously to example A-37a starting from 4.0 g (7.6 mmol) A-38.
Yield: 2.7 g.
Example A-47 is prepared analogously to example A-37 starting from 2.0 g (6.9 mmol)
A-47a, 2.1 mL (14 mmol) DBU and 3.1 g (17 mmol) 4-dimethylamino-1-imidazol-1-yl-
butan-1-one. Yield: 1.9 g.
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B-1 7b) NNN {3 ,5 -Difluoro-4-
[ (2- met hoxy- et hoxyi m no)-net hyl] -phenyl}

WO bopdngssihe- 5di car boxylic acid di-tert-butyl eBCBEP2009/052959

B-17b is prepared anal ogousfy to B-14b starting from

B-17a (1.46 g, 3.92 mol) and B-15b (500 ng, 3.92

mmol ). The product is purified by preparative RP-HPLC

(5 - 98 %ACN in water). Yield: 700 ng. 10 B-17 is

prepared anal ogously to B-14 starting fromB-17b (700

AeA8) 11 - [BA 6rkithly)araing- py r MiES - danbati yb) Ay d ( &Xy9B S+dihy dir6-benzothiazol-

1). Yield 263 ng. B-18)
Y, :%Pﬁﬂ&@f‘{f_eﬂ_ hydr azi no- benzal dehyde

0- (2- et hoxy-et hyl - oxi me hydrochloride of 151 B-1
8a) H—(’N Ay

NN (237 - 4-f ornyl - phenyl) - hydr azi nedi car boxyl
i‘c acid digytgrt-butyl ester WD

2009/ 112565PCT/ EP2009/ 052959 51 B-18a is prepared

Aralwigo ws B0t 184IMmobt A3t iim g0 frlonfi a 2 M solution of methylamine in

et B 4B Eeipb a2 RastCls ey el Fauged prossue
SRPMHS rcfddle)re@ﬁsﬁg RubiS BsdWiwitou® QurfA¥P hirifichtidh Gh thHR-néRt dep.
5B-1 8b) NN {2,3 -Difluoro-4-

[ (2- met hoxy- et hoxyi mi no) - net hyl] -phenyl} -hydrazine-

I CAHDOX NV cid di-tert,but St er Bz [ .
AR B oy G M gy B - enotniasor
g-¥1ddreg, 3.92 mMol) and B-15b (500 ny, 3.92 mmol). The
product is purifi eg by preparative RP-HPLC 10 (5 - 98

% AGN i wat er Neld: 840 ng. B-18 is prepared

anal rcleg;64 starting fromB-18b (840 ny, 1.89
i) ahd @ W HEL i n dioxane (4.72 m, 18.9 mmol).
Yield: 276Hny. B-19) Cycl opropyl net hyl - hydr azi ne

Y. | origde C 5 B . o
RBOE) o 0BG MG mbF a2 Wolurign of mamogis ig methanol
tseichtelut YOO S frBoYmIa. The dthant is removed under reduced pressure and the
Cycl opr opyl car boxal dehyde (4.07 nm_, 14.3 mmol) is
Bliuds Hlagiaen Prﬁd@ctﬂw&r@éo’ﬂ&/@ﬁa wibet ptiioetion Bthanextstersy g,

14.3 mmol ) is added. The reaction mxture is stirred
overni ght at 20RT and subsequently concentrated in
Aad) d -[ 6Y(i6ek thylain iné-jryridiE3 22 08¢ iyl )2 Dhy BESNYERRGHBY di'o ARmPo thiazol-

2 B-1 9b) N Cycl opropyl net hyl - hydr azi necar boxylic
g‘é’il]d}teg’rytl'-“ﬁﬁﬂ yl ester yoc
H

N
H N = ~
— N L
S S
o OH O

A solution of 450 mg (1.1 mmol) A-34 in 2.8 mL of a 2 M solution of ethylamine in THF
is heated at 120 °C for 20 min. The solvent is removed under reduced pressure and the

crude reaction product is used without further purification in the next step.
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HNNH To a m xture of B-19a (2.57 g, 13.9 mmol) in 13
nm. 50 % aqueous acetic acid is added sodi um

W@ ymsossdhydride (877 ng, 13.9 mmol) and t he PEEEP10091052959

m xture is stirred 5 overnidght RT. The reaction

m xture is basified with 10 M aqueous NaOH and

extracted with DCM The conbi ned organic extracts are
washed with saturated aqueous sodi um hydrogen

carbonate, dried over MgJSO4 and concentrated i n vacuo.
Xi-#ll) d -2 Didsthylaniact@thyl)-3-[6456-gthyta iigo-pyridiye-3-sardosd pV-hedroxy-4,5-

i di pxa d 4 MHC1 in dioxane (13.8 nL, 55.0
Fﬂ%&r)o%gz%g@gg&'ﬁﬁ‘éref‘eacti on mixture is stirred at RT

and then concentr at ed ﬂOi n vacuo. Yield: 1.30g. B-20
(T‘-\g\hymt - hydndzie hydrochl ori de HN-NH2 a

B- 20ay ( pyl i dene) - hydr azi necar boxyl i c

acid tera-butyl, gster yoc ,NH B-20a is prepared

anal ogously to B-19a starting from 3-pentanone (1.23
Alsolion®f Ak g (@99 mmpt)-A34 yhe &4 bpk 44 .84 (im&l3 VyV-dirhctByl-cthylene-

L).. Yjeld:. 2. 26g, ,B-20b) : :
A itceo L oo TRy dF Lo e i Ban: The salysa isdpmoned yider
RYLEd pregurdNNd tROciBde flac BIERN &dd MNBoQORREYpUrfication in the
B-19b starting fromB-20a (2.26 g, 11.3 nmol) and
Bgdistem cyanobor ohydride (709 ng, 11.3 mmol). Yield:
1.68 g. B-20 is prepared anal ogously to B-19 starting
fromB-20b (1.68 g, 8.31 mmol) and 4 M hydrochloric
AC3Y 1L16-@L DthaNenindy#idihe-34hrBoriiPT hyd o8- 415-dihyil¥ obenzothiazol-
WO 2009/ 112565PCT/ EP2009/ 052959 53 B-21)
Py¥birmetheryaethiB-W9dir ochl ori de HN-NH2 a B- 21a)
N42- Met hyl - propyl i dene} - hydr azi necar boxyl i c acid
teft - butyl N I "NHK 5B-21a is prepared
anal ogoysl

Ljst arting fromisobutyral dehyde

(1. 26H 13.9,, ) and tert-butyl carbazate (1.83 g,

13.9 mmol ). Yield: 2.56 g. B-2 |Ib)

N-sosipiod tof ROty @Zunesal) o3y hh ¢ 32 [ O3t Arfmb Wty mett®k§lethylamine in
Irc HN_NH B-21h is prepared anal ogously to B-19b

3ty THEgs heased 8-12905C(for E%mgn Thg selvgpigh yeragigd rodegrdrdysed pressure
R
B-21b (1.97 g, 10.5 mol) and 4 M HC1 in dioxane (13.1

m,. 52,3 mol). Yield: 1. .30 g B-22), .
éw%?t)rlaﬁ%ylamee-tbwgﬂnQrpyqyxlhgdP%é*.eﬂylmmyradlfs-@akayyl)-%
l}%y(_i@%gr@émﬁfya-r?%@ﬁfmﬁwbi.ﬁ.?ne.}r-eaydr azi necar boxylic

aci ert-butyl ester

\

N N N

N 0UE
S

o OH O

A solution of 300 mg (0.74 mmol) A-34 and 467 uL (3.71 mmol) N, N-dimethyl-1,3-
propenediamine in 3 mL THF is heated at 120 °C for 20 min. The solvent is removed
under reduced pressure and the crude reaction product is used without further purification

in the next step.
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I pc N_NH B-22a was prepared anal ogously to B-19a
starting fromtetrahydro-4H pyran-4-one (923 1AL,

w@®2®91m568 ) and tert-butyl carbazate (1.32 g, 9PGPEP2009/052959

mol ). Yield: 2.15 g. 20B- 32b)

N- ( Tet r ahydr o- pyran-4-y1) - hydrazi necar boxylic acid

tert-butyl ester WD 2009/ 112565PCT/ EP2009/ 052959 54

Ipc NNH )\ (:) B-22b is prepared anal ogously to B-19b

starting fromB-22a (2.15 g, 10.0 nmol) and sodi um

Ay‘iﬂ‘)db[(ﬁl‘(éhlj?ﬂlylamin()ﬁgfridige-3%r@on‘yﬂbV-)llydmxe'l-ﬁ5-d1hﬁiil‘ogpenzothiazol-
ared ana ously to B-19 starting from

zjéé%cffﬂ% Q'Hﬁgl) and 54 M HC1 in di oxane

og 07 m, %ﬁ 3 nnDI). Yield: 1.10 g. B-23)

(2- thyM- -h weé hydrochl oride HN-NH2 a

RN i
NA2- Mett hil - prog; 25en- (E) -yl i dene] - hydr azi necar boxyl i c
acid tert-butyl ester yoc ,NH B-23a is prepared

Analuwipaws 390 tng (B:-749amsT) ax-Bif agd B7O ALY haanel) 8ime@hdly-giBpylamine
and tert but yl carbazate (1.89 g, 14.3

m, 14.3 mol %

%FI)L TRE &y hpategl %12% éorz’@ol}nn The solvent is removed under reduced

gl’egs%lré\/?ﬁdqt}ﬁle cﬁldle%'c)chgﬂ[ g{)&lﬁ&ﬂ? QRO cjJu't urfich guﬁféa'ﬁoﬁlﬂ{ We next step.
ster I'pc HN, NH I'S prepared ana

B-19b starting fron1B 23a (2.61 g, 14.2 nnol) and

0 cyano drlde
o RRE A R R 9%? b glepidiptiggrbonyD
R%Qﬁhﬁi%@enﬁz&tlﬁﬁmﬂa Pydesol) "and 4 M HCL in di oxane
nm., 50.5 mmol Yield: 1.14 g. 20 B-24)
Oﬁ N@thoxy thyl) - hy razi ne hydrochl ori de WO
200 P2Q0911052959 55 B- 24a)
N—Isopme@yls dzi necarboxylic acid tert-butyl
ester DHo® N -

HoTo a solution of tert- butylcarbazate
&go 0 g, 378 mmol) i cetone i s adde ﬁm
SeUSPEAL0B 0RO t%énlael)d& aﬁ@n@ ﬂ@%e(éét%r@mo}h@@ & mk
ggelt&ﬁt%je ﬁ ad? &{ ter ed and col clglr?p? gth g (JJ’IB %Gtﬁo%gl%l}{lf%q%’héea%h for 10 min
ateﬁm ‘tﬂjm thS micrgeted. [1150eg(15 BOrm‘ﬂdil)dV Aydlimethyl-1,3-propanediamine is added

r/ cycl ohexane. e
t%e rea)étlon mixture 18 heateA gor 16 min a(t:’ 120 °C in the microwave. DCM and water

are added and the mixture is adjusted to pH 1 with concentrated HCI solution. After phase
separation the aqueous phase is washed five times with DCM. The aqueous phase is

evaporated and the residue is taken up in DMSO. Purification is performed via preparative
RP-HPLC. After removal of the solvent 350 mg (0.84 mmol) of the desired compound are

obtained.

Intermediates B (Hydrazines)

B-01) 3-Chloro-4-hydrazino-NV,/N-dimethyl-benzamide hydrochloride

HN’NH20|

Cl
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B- 24b)
N- 1 sopropyl i dene- N- ( 2- et hoxy- et hyl ) - hydr azi necar boxyl

WO eooagixiés ert - butyl ester boc N . No B-24a (5. OPQI/ERBND052959

mrol ) is dissolved in 70 nm33tol uene and potassi um
hydroxi de (2.12 g, 10 37.7 mmol) and

t et rabut yl anmoni um hydr ogensul fate (986 ng, 2.90 mol)
are added. The reaction mxture is heated to 50 C and
2- bronmoet hyl nethyl ether (3.23 nL, 34.8 mol ) is
Belay 3-Mdsuto-4-AgonoeMt-diorethyil beuzaniils heated to 80 C and
stirred for 2 h. The reaction mxture is washed with
at ery the organic phase is dried on MgSO4 and
¢entrated in vacuo . Yield: 4.35 g. 15 To a

sfution of B-24b (4.25 g, 18.9 mmol) in 80 nL THF is
».ed 2 M aqueous HC1 (18.9 nL, 37.8 mmol ) and the
rea¢t|on mxture is stirred at reflux tenperature for
3 h. The reaction m xture is concentrated in vacuo and
To-aeviapoe af dhleenré+fhlordbicnasc wéitl 2(.0 kukfemm¥i)ah d 00 20[9BHF is

%ide g%g)lyldurm(?azoﬁe (¥8 }Sl g, 1 hé(()d rrn?nzoI l)naendh%gI {re%gtri]énorrniixqgre |I|sN§t¥r at RT for

ObsI1S aRE® H%Ilétl%ﬂﬂﬁmlé"( PNPRr PHY nw -4y [S%H&P&ﬁf tlH@ Mch&n mixture is
acid tert-butyl ester hydrochl oride yoc -

009/ o1 283EPHT/TEPZA0GII0BRIGS 15 6orReREHd & Wecpaﬁeidsso lved in DCM,

I |y to, B-24b t f 24
?\f%@?% Sstaglggtlggl ﬁﬂ‘h?&?g r | ng)gﬁ}arltom r71nea]a qnfelgtfated’s In vacuo.

yaﬂaqnu;glannonlun1hydrogensu|fate (461 ng, 36 nnDI)
and propargyl chloride (70 % in tol uene,

Hivdrayine Yiydragp (150 9d-, ¢. 96808 i§ addgd épafrwu@rmﬂlirgbmé%ﬂ g o99 3 mmol)

glqﬁ)g)otﬁ]tg %'ﬁéfﬁ%@&c{ %rén n%acﬁ?@nﬁém% ?flﬂ‘%i ﬁgﬁ[&? @%&gurg%%%dlf h. The
Faption Blixturd iy tonyttazd Mmevacso, BIMES addud|ayid avaich@lonanixture washed
le;&(l}l%%%\p% @%}% gd(r%p)velﬁqg@,}m allllfgtqa%ﬁ, Wg}t@ﬁdﬂ@ vacuo. The residue is
R e P Bl 0 DSOS RO Ml gorane, 25 mb
bafet]- Bt rehctemtreixtiy dv sviciel dor Uk ayd theh codbdnCGhtelliHvduo. The residue
m Xt ure, of  4- erid ledgﬁjrochlorlde nonohydr at e

tséﬁ}tuﬁatad w%§1 e}he&

B-02) 4-Hydrazino-N,N-dimethyl-benzamide

HNN:

0o >N"

I
B-02a) 4-Nitro-N, N-dimethyl-benzamide

To a mixture of 4-nitrobenzoyl chloride (7.20 g, 38.8 mmol) and dimethylamine
hydrochloride (3.20 g, 39.2 mmol) in 100 mL DCM is added triethyl amine (14.0 mL,
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15 butyl carbazate (26.8 g, 203 nmmol) in 100 nL MeOH i s
stirred over weekend at RT and then concentrated in

W@ 2090125¢he residue is crystallized from et hyl PEYEP2DS052959

Yield: 47.5 g. B-27b) 34

N- Pi peri di n-4-yl - hydrazi necarboxylic acid tert-butyl
ester yoc HNNH N H WD 2009/ 112565PCT/ EP2009/ 052959

57 reaction mxture is stirred for 1 h. The reaction

m xture is basified and extracted with DCM The

89.gamhel) phSEesThr @oliag hat iwentovsditami Hicachcaqu eruxnslre is stirred

S A6k SRR BBk S0, e R 55 SR BBt wi
5o Bl saltZatvB ahooms ﬁﬁﬁ%dtﬂurﬂ cRBrtEivatér; $3-Ds irstaRdiafecoak Betium
K}'C acid tert-but ester yoc HN, NH1\1 205 To a

droganecagifongteapg él\@@nug,ouﬂl‘ia@HnﬁFrm yrgame phassiis Ayicd over MgSO4
4 40 ) and potassium i odi de (50
il 908‘2%%%%(1)@?1%0' YA s B ) A Pe Sy ammet hyl
Bei2by Y- etnher V(M diddtigl,bedzinBdemol ) and the reaction
ixture is stirred overnight at RT. The reaction
ture is poured on water and extracted with ethyl
ate. The conbi ned organic extracts 10 are washed
wat er and brine, dried over MgSH and
colncentrated in vacuo. Yield: 2.65 g. B-27c is taken
Gp Wn di oxane, treated with 4 M hydrochloric acid in
di oxane (10.0 niL, 40.0 nmol) and stirred overni ght at
BlI02alh® 4, a0388mBIN &S HREdIAdEini 190 mhil, hveoEd af 10 enshidEiv@don coal
in vacuo. Yield: 1.2 g. 15 B-28)
(200mpg)ps addedy Thyrepetiqndnixtye wgtlrmlcf%% hadenarabapsnberedd 4 bar

@!{ %ﬁ giﬁe %ea%tlgr &%ﬁ%rgrlls ltere an(_j’_sso%cegtrregcgq lnne‘é:ag?% o\)((lﬂd 1.69 g.

A6 adnikeié oDBLO2Db (€58 L 1. Q@mth,) W80 mM@oncentrated hydrochloric acid at
2009/ 112565PCT/ EP2009/ 052959 58 B-28a is prepared
aAfalColy3ddgd2 %Oéut@nzozfcsogwa% pifrHg (50RO ol bing HL wagerg The

FOTRide m r@‘?fssét P%@b@c(a‘ﬁ Oh & at 2% (g 2Rty gpgn(ll) chloride

propar gyl brom e 80 % in to uene,
detyldjate (. 891] @L 21¥2mdhod). inBO28BL nsncpenemad Hﬁlamalcbgoﬂsel qpohng bath is

B27 star from B-28 a a matel 546. 4
TR B TRt B o A T EE e ot g angre is basified
AR SrMQtheou\é's@JhE{m 1Brd3kide afr &@hcted with ethyl acetate. The combined

(1- Cycl opropyl - pi péri di n-4-y1) - hydrazi né hydrochl oride
orgar%é phases are dried over MgSO,4 and concentrated in vacuo. The residue is taken up in

diethyl ether and 2 M HCl in diethyl ether is added until no more precipitate is formed. The
precipitate is filtered of and dried in vacuo at 40 °C. Yield: 213 mg.

B-03) [3-Fluoro-4-(2-morpholin-4-yl-ethoxy)-phenyl]-hydrazine hydrochloride

S

O
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HN-NH2 a --- N A B-29a)
N- (1- Cycl opropyl - pi peri di n-4-ylidene)-hydrazi necar boxy

WO p@atdses tert - butyl ester Ipc N, NH 10A A m xeC¥/BP29D9/052959

1-cycl opropyl- 4-pi peridon ¢10.0 g. 71.8 nmol) and
tert-butyl carbazate (9.50 g, 71.8 mmol) in 25 nL THF
is stirred for 3 h at RT and then concentrated in
vacuo. Yield: 19.2 g. B-29b)

N- (1- Cycl opropyl - pi peri di n-4-y1) - hydr azi necar boxylic
Belda) td 2 t(4iiroyb-Ze§ neno-phogoxdsiigHhylsioshabhe i s pr epar ed
anal oggusly to B-27b starting fromB-29a (18.0 g, 71.1
nmol ) _And sodi um cyanobor ohydride (4.47 g, 71.1 mol).
Yi el 7.2 ¢g. Under cooling with an ice bath acetyl
chl or £14.3 nL, 201 nmol) is added to 40 nL EtOH.
Then 29b (17.2 g, 67.3 mmol ) is added and the
reacy?Zn mxture is stirred for 1 h 20at RT. The

WEEE ion mxture is filtered and the solids are dried
f acuo at 40 C. Yield: 12.3 g. WO

2009/ 112565PCT/ EP2009/ 052959 59 B- 30)

¢-Briveo iy flugropleaniod{ 1. 74g.y8T7)4- iyr iz idmeolivsd woliPenk iRVIFyN-(2-Chloro-

oA Syt R RuPat 87 et AR08, PO e Gy so e

B enol andGothassida i3die®l 00 mpd). 681 ﬂ]ﬂib)l)aeﬂ:b A@ded and the reaction mixture
hydrochlorlde (1.95 g, 23.4 nmmol) in 50 mL MeOH is

sistirre e forudni et 65 €5 [ Tle regetipn maxtpesy 1s popred Thajter apd exgracted with ethyl
roch .

e Y A R L S
trlagifcsQumm Sl fulte atcbd)nlcéntta&sm@ vadine Yigdi Dugi s dried in
vacuo at 4 ernjght and 10then triturated with
Bcddb) Yi-Beng ygry%dgne [3ofluoro-4-(2-morpholin-4-yl-cthoxy)-phenyl]-hydrazine
[1- (SP\Humro 4- hydra2|no phenyl ) -cycl opropyll-di net hyl

-am ne drochloric acid 15B-32a)

[1-(4- Brono 3-fl uoro-phenyl)-cycl opropyl ] -carbamc

acid t-butyl ester A mxture of

1-(4- unn-3-fluorophenyl)cyclopropanecarboxylic acid

(7.4 gy 28.6 mmol, prepared from

1 br - 4- brononet hy1- 2-f| uor obenzene according to
o et al. J Med. Chem 2005, 48, 5705-20), DI PEA
gg/;a , 37.1 mml), tert-butanol (67.0 nL,

B-03a (27.7 g, 91.1 mmol) is dissolved in 300 mL toluene, degassed and added under
argon atmosphere dropwise to a mixture of benzophenone hydrazone (18.8 g, 95.8 mmol),
sodium tert-butoxide (13.1 g, 136 mmol), BINAP (2.0 g, 3.21 mmol) and palladium(II)
acetate (400 mg, 1.78 mmol). The reaction mixture is warmed to 100 °C and stirred for 2 h.
Active charcoal is added and reaction mixture is filtered over Celite. The filtrate is
concentrated in vacuo and the residue is purified by flash chromatography (silica gel,

0-10 % MeOH in DCM) followed by trituration with MeOH. Yield: 27.6 g.

B-03b (27.6 g, 65.7 mmol) is dissolved in 50 mL n-propanol and 50 mL concentrated
hydrochloric acid is added. The reaction mixture is stirred at 120 °C for 3 h and then
concentrated in vacuo. The residue is taken up in fresh n-propanol, concentrated in vacuo

again, triturated with DCM and dried in vacuo. Yield: 17.3 g.
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WO 2009/ 112565PCT/ EP2009/ 052959 60 714 mmol ),
di phenyl phosphoryl azide (7.37 nL, 34.3 mmol) and

woretogiteses (4 A) in 100 nL toluene is stirred UuPKIEEP2009/052959

reflux overnight. The reacBbpon mxture is filtered and
concentrated in vacuo. The residue is taken up in
et hyl acetate and washed with 5 % aqueous citric acid,
sat urat ed aqueous sodi um hydrogencarbonate and bri ne.
The organi c phase is dried over 5MgSO4 and
Bel) ¢ hi(4-dtyalatazino-pheny)-cy¢lepbpyll -dimeghylBdinb )
[1- (4mBronD 3-fl uoro-phenyl)-cycl opropyl] - net hyl - car ba
m &Nacid tert-butyl ester To a solution of B-32a
(9 g, 28.4 mmol) in 120 nL DVF i s added sodi um
hy de (60 %in mneral oil, 1.7 g, 42.6 nmol) and
the|reaction mxture is stirred at RT for 0.5 h. 10
eaction mxture is warnmed to 40 C and net hyl

i odide (3.89 nL, 62.4 mmmol) is added. After 1 h the

t and extracted
FER bR S b Gl 2o AR B 2P 5 "haces. are
washed with water and brine, dried over MJSO4 and
concentrated in vacuo. Yield: 8. .54 g, B-32c)
B10Y) 2-Buerad Jwdr trdn e NoNeipethydjhengpnisdsy | | - met hyl - ani ne
hydr eaghl ori de 15 A m xture of B-32b (8.54 g, 24.8

N) in 4 Mhydrochloric acid in dioxane (31.0 ni,
12 ) is stirred for 1 h at RT and then

ntrated in vacuo. Yield: 7.28 g. B-32d)
Fl 4- Br ono- 3- f | uor o- phenyl) - cycl opr opyl ] - di net hyl -
nql 20 A mixture of B-32c (7.28 g, 25.9 mvol) and
f ormal dehyde (30 % in water, 3.90 nL, 38.9 mmol) in
BT Fhuio 9l G ALASS aﬂ%ﬂl%n'dé stirred vigorously for
RT. Acetic dcid (2.23 n., 38.9 mmol) and
sodN8n1tr|sacetoxyborohydrlde (8.25 g, 38.9 mol) are
WO 2009/ 112565PCT/ EP2009/ 052959 61 under

g ng wwth ice water and the reaction mxture is
tinred for 2 h at RT. Saturated ageous sodi um
hgidr encarbonate i s added and the reaction mxture is

B pefliae e afBo Auiralnash o B ol & A0 460D T Gg: DOM is added
am%l gmo{é& @1&61) mtlmi thndol. %@ %&xg&yhﬁgﬁﬁ% Beﬁ%@@tlsmb Br1.5h

| uor o- E enyl] -cycl opropyl} -dinethyl- am ne Ph
and eiRnightat iR T (e eea@ﬁorsn@&tdre(lsf coceytratag pr axciorthe te,ﬁldue is taken up

ben one h drazo 27
s DEMng R E BT frctt eaPoR Tt 5% 0 Y and
Bzosm)atraﬁarb)wu dlh%ﬂiy'l 41fHroWeNdphigs phi ne (422 ng, 1.37
nnol# in 200 nL dioxane is degassed and put under an
arg at nosphere. Palladium(Il) acetate (122 ng, 548
[a is added and the reaction mxture is stirred for
t 80 C. The reaction mxture is filtered and

congentrated in vacuo. The residue purified by flash
ch orfat ogr aphy (S|I|ca gel, 1-5 % MeOH in DCM. Yield:
4. 84 g. 15 B-32e (4.8 g, 12 9 mol) is dissolved in 10
Blosa-Brenransb ke 10difelw@Ns S0 R tred dﬂ@%obféd@&'d@d DTFEA

reaction mxture is stirred for 1 h at 100 C and then
Gohtmht30a mohoixis wddaddollawed bes ddeoluson gkenthypamine in THF

agncentrat.ed in [
PR i e S RO oesRa b B S RO Ry e 20 L of
§at19f3te@ aqaébuB-s&ahm%ww@m J0ut BmE b ldbdyimb ez Rh&icaGh&ture is

ester is prepared according to W2007113245.
qq%/qg V(lﬂ) ethyl acetate he combined organic phases are washed with saturated
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WO 2009/ 112565PCT/ EP2009/ 052959 62 B- 34)
3- Et hoxy- 4- hydr azi no- benzoic acid nethyl ester HN NE12

W®@2000/1B58%1a) 3- Et hoxy-4-nitro-benzoi c acid nmet PgI/ERXDE052959

HN-NE-12 (:) | 5 A m xture3df nethyl

3- hydr oxyl - 4- ni trobenzoate (25.1 g, 125 mmol) and

br onoet hane (20 nL, 263 mmol) in 200 nL ACN i s cool ed
to 15 C. Potassium carbonate (54.4 g, 390 mol ) is
added and the reaction mxture is stirred overni ght at
&icous sdding hpdragerbeasbaathwmhgion] dried ovet Blagnesplmh silldate and

added and.the react,i m xture is stirred overnight at
gg”@ﬁ“%ﬂﬂ??%ﬁ@?ﬁ%ﬁhnggﬁ@fe is filtered and the
BLOdch atomins- X ARGBIV Nadigfktiyl bé@kuAde The residue 10is
triturated wwth ACN and dried in vacuo. Yield: 26.5 g.

B- 34b) 4- Am no- 3- et hoxy-benzoic acid nethyl ester | A
m re of B-34a (26.5 g, 118 mmol) and Raney ni ckel
ET' g, 543 mmol) in 150 nL THF is stirred for 5 d at
I _Under an atnosphere of 10 bar di hydrogen. The
réactd on 15mi xture is filtered and the filtrate is
concentrated in vacuo. The residue is |yophilized from

Ai AXARE of BLEFKA1.94), 0.18-mBoB%Anl 3005 PRINRPalAIM ABFUSEYmL McOH is
to B-05 starting fromB-34b (21.5 g, 108 mmol ),  sodium
stirtadi qvsrright 6 R, unti¢Oamatoiopplencof § hrihyyragieh dFlicdieaction mixture is

jhydrate (104 . 453 ). . The product is
ﬁb%‘%ﬁ i Sortpeptrastd i g 16?%- (1314§ £19.3 g. WO
BOSKR/ (1139638 hirzb13 208EP2959 26 Bn1Bcstekntrated HCl and cooled to -10 °C.

3- Hydr azi no- N, N- di net hyl - benzenesul f onam de )
Rloailn e Kolotipwy af sqdivon niritg (1 38-g354p mmol) in 10 mL water is added and the

s ¢ ) 1) - hy . . i
NP Sy ROy B

30.7 mmol) in 10 mL concentrated HCl is added and the reaction mixture is stirred
overnight at RT. The reaction mixture is cooled to 0 °C, basified with 10 M aqueous NaOH
and extracted with chloroform. The combined organic phases are washed with water, dried

over MgSQ4 and concentrated in vacuo. Yield: 1.0 g.

B-06) (2-Methyl-2,3-dihydro-1H-isoindol-5-yl)-hydrazine hydrochloride
-NH,
cl

HN

N
/

B-06a) 5-Bromo-2-methyl-isoindole-1,3-dione
Br

N
/ O

A mixture of 3-bromophthalimide (10.0 g, 44.2 mmol), potassium carbonate (12.2 g,
88.5 mmol) and potassium iodide (50 mg, 0.30 mmol) are stirred in 80 mL DMF for 15

min. The reaction mixture is cooled to 0 °C, methyl iodide (3.04 mL, 48.7 mmol) is added



5 B-35a is prepared anal ogously to B-14a starting
from 3- (N, N-di net hyl sul phonam do) - benzeneboronic acid
W@ 2000/11p5631. 37 mmol ), di-tert-butyl azodi car boxyPEE/BP2009/052959
(1.11 g, 4.83 mml) and copper (1) acetate (79 ny,
0.44 mmol ). The product is purified by preparative
RPHPLC (5 - 98 % ACN in water). Yield: 1.15 g.
B-35 is prepared anal ogously to B-14 starting from
B-35a (1.15 g, 2.77 mmol) and 10 4 M HC1 i n di oxane
{181 B2 redction higurere biirredvd il ght52 R T he Bsa@B9n mixture is filtered, the

%'_ I ief \l)velils%re %ﬁl%}lé_a%g?ﬁ]ey %“11)‘51?21'{]3y ig rpgl%rieg % \I;]v%’ge{r.olclgl nq{xitqu is extracted
101503
With 3thi hédtate bR REMBiRARYInlc Phadéstat RAshEaePRAMirh&s with water,

acid di-tert-butyl ester boc,N -N, boc 0O 1/F 15FF B-36a
fledypeop M e cand| copesatpdiin vRu4¥1dd:ak 10 &g from

- i<f oM ) epor.onj cid (1.0 g, 4.86
B0t s isRlo PR OSSP BIE" 1. 2370, %, 54
nmoBr) and copper(ll) acetate (88 ng, 0.49 nmmol). The
pr ct is purified by preparative RP-HPLC (5 - 98 %
Al n water). Yield: 1.26 g. WO

00P/ 112565PCT/ EP2009/ 052959 64 B-36 i s prepared

aial ogously to B-14 starting fromB-36a (1.26 g, 3.21
mol) and 4 M HCL in dioxane (8.03 m, 32.1 mmol).
Bi0dad5.855 24 120mmB1) 39 Jlis§advddyin &dahE THH anahweoidd)te 0ydY. Botane

hyd hi i d - i } ) )
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g/'afﬂli&f tto'fbfl”.t"lﬂe rE48h nRQrd\s Mﬁ@% oM 20 Bt 3Bud RmPERRRE E4dditional

anal ogously to B-14a starting from

Bergdd-Hipyatlaz slilfide gonples .18 arlgni2¢ nano )l iy B0Od any thd r@@tion mixture is
nmol ), di-tert-butylazodi carboxylate (1.08 .4.6

B on p G BpRrVH S CHEERATE (157 H o S s Tnfsgpped o RT, 40 mL
M@t andl 1AL LonB-1BC1 418 aBILIPAHSR: ARAAGANSY i QirRBdlernight at
starting fromB-37a (1.17 g, 3.13 nmol) and 4 MHCL in

80 Ok ahee 1eFct®n mixturg is, @nagnsiajed ivivedud; e Tesiduy. is Bkgpup é cthyl

C 15Exampl es .C.01 to C:118 can be nt hesi zed .

Sty SRR B Sl sh P b et Bl Satsigigion. The warer
Pige apptapet akit diyydnmazthtdethaREmBine benaid ks e dfi@f over Na,SO,4
synthesis can be deduced fromthe table of exanples.
axhemsentptestiadaeew- Mieldyh¥he. appropri ate di ketone (1

i 3t b ; [ -
By e R0 B e Y, SR B S LR ) hyrazine
al P to stir at RT for 24 h. The acetic acid is
rennfed under reduced pressure, the resulting crude
material is dissolved in NMP and purified using

RP. M5 ( ACN: H20- anmoni um hydr ogen car bonate pH 9. 3).
T esul ting product fractions are collected and the
sNI ent renoved via freeze-drying to yield

/

B-06c¢ is prepared analogously to B-03b starting from B-06b (3.5 g, 16.5 mmol),
benzophenone hydrazone (3.24 g, 16.5 mmol), sodium fert-butoxide (2.38 g, 24.8 mmol),
(2-biphenyl)-di-tert-butylphosphine (246 mg, 0.825 mmol) and palladium(II) acetate
(111 mg, 0.495 mmol). Yield: 1.25 g.

B-06 is prepared analogously to B-03 starting from B-06¢ (1.55 g, 4.73 mmol).

Yield: 620 mg.
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2009/ 112565PCT/ EP2009/ 052959 65 CGeneral Procedure C2:

wab@amssopri ate di ketone (1 eq.) and the apprP@r/ER1089/052959

hydrazi ne or hydrazi ne hydstchloride (5 - 10 eq.) are
added to acetic acid and heated to 85 C - 160 C for 1
- 6 hin the mcrowave. The acetic acid is renoved
under reduced pressure, the resulting crude 5 nmateri al
di ssolved in NWP and purified using RP-LC M5
BADN(HHydTadnpihensy])-Theethgbaminelgydroddatidef r act i ons
recoljected and the solvent renoved via freeze-drying

toH |Qfd the desired product. Ceneral Procedure C3

10 appropriate di ketone (1 eq.) and the appropriate
hy zine hydrochloride (1 eq.) are added to EtOH and
heated to 100 C - 140 Cfor 15 - 60 mn in the

ﬁT rowave. The EtOH is renpoved under reduced pressure,

resulting crude material dissolved in NMP and
u ACN: H20- TFA pH 1). The

Bg£ﬁ${¥%%MEO%g%@ﬁ‘#rac ﬂ%ngh%re coll ected and the
3ent renoved via freeze-drying to yield the desired
ct. 15 General procedure C4: The appropriate
one (1 eq.) and the appropriate hydrazine or
hydifazi ne hydrochloride (1.3 eq.) are added to acetic
aoy‘d and allowed to stir at 70 C for 2 d. The acetic
achd is renoved under reduced pressure, the resulting

§L5 SE 4B Eier P el &4y e nd 09 o D Bl €% mixture

Gpéhhf%ﬂfy%ﬁlmﬁg g NEnSRIeMo e, [ 8BRS Aficd Ofsflﬁﬁ%ﬁh%wlm% M
to yield the desired product Tabl e 1: Exanple

SuEeTs NE'| lsmgramh@m@cm)ﬂk stigne lmwmdw‘élﬂ[l Nietyl ether. The
%%Pﬁ%é%ﬁ%?sg%%d% %% étg%éléle drled over Mla)zSO‘; and concentrated in

vacuo. The residue is purified by vacuum distillation (bp 58 °C at 2 mbar). Yield: 77.6 g.
B-07b) [4-(N'-Benzhydrylidene-hydrazino)-benzyl]-dimethyl-amine

th
I

Ph

B-07b is prepared analogously to B-03b starting from B-07a (77.6 g, 362 mmol),
benzophenone hydrazone (71.0 g, 362 mmol), sodium tert-pentoxide (59.8 g, 543 mmol),
BINAP (5.12 mg, 8.20 mmol) and palladium(IT)acetate (1.38 g, 6.16 mmol). Yield: 122 g.
The product is purified by treatment with active coal in n-propanol.

B-07 is prepared analogously to B-03 starting from B-07b (122 g, 362 mmol).

Yield: 57.6 g.
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B-08) 2-(4-Hydrazino-phenyl)-ethanol

Hy- e

OH

B-08 is prepared analogously to B-0S starting from 4-aminophenethyl alcohol (7.3 g,

53.2 mmol), sodium nitrite (3.7 g, 53.6 mmol) and tin(II) chloride dihydrate (50.0 g,
5 222 mmol). Yield: 3.70 g.

B-09) (4-Fluoro-3-morpholin-4-ylmethyl-phenyl)-hydrazine hydrochloride
-NH,
cl

e
o
B-09a) 4-(5-Bromo-2-fluoro-benzyl)-morpholine
Br

&
)
5-Bromo-2-fluorobenzaldehyde (2.5 g, 12.3 mmol) and morpholine (1.62 g, 18.5 mmol)
are dissolved in 50 mL DCE and stirred for 0.5 h. Acetic acid (0.42 mL, 7.4 mmol) and

10

sodium trisacetoxyboronhydride (3.92 g, 18.5 mmol) are added and the reaction mixture is

stirred for 2 h. Then 50 mL of a saturated aqueous solution of sodium hydrogencarbonate

15  1s added and the reaction mixture is stirred for another 0.5 h. The reaction mixture is
extracted with DCM and the combined organic phases are dried over MgSQO4 and

concentrated in vacuo. Yield: 3.02 g.
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B-09b) N-Benzhydrylidene-N'-(4-fluoro-3-morpholin-4-ylmethyl-phenyl)-hydrazine
Ph
g

HN’N

Ph

No F
)
B-09b is prepared analogously to B-03b starting from B-09a (3.0 g, 10.9 mmol),
benzophenone hydrazone (2.15 g, 10.9 mmol), sodium fert-butoxide (1.58 g, 16.4 mmol),
5  (2-biphenyl)-di-tert-butylphosphine (135 mg, 0.438 mmol) and palladium(Il)acetate
(49 mg, 0.22 mmol). Yield: 2.40 g.
B-09 is prepared analogously to B-03 starting from B-09b (2.40 g, 6.16 mmol).
Yield: 1.64 g.

10  B-10) [4-(1-Methyl-pyrrolidin-2-yl)-phenyl]-hydrazine hydrochloride

NH,

HN o

N/

B-10a) 5-(4-Bromo-phenyl)-3,4-dihydro-2 H-pyrrole
Br

N

A mixture of 4’-bromo-4-chlororbutyrophenone (20.0 g, 76.5 mmol), sodium azide

15  (7.46 g, 115 mmol) and sodium iodide (344 mg, 2.29 mmol) is stirred overnight at 55 °C.
The reaction mixture is poured on water and extracted with DCM. The organic phases are
dried over MgSQj, and concentrated in vacuo. The residue is dissolved in 150 mL
cyclohexane, triphenylphosphine (20.1 g, 76.5 mmol) is added and the reaction mixture is
stirred overnight at RT. The reaction mixture is filtered and the solids are washed with cold

20  diethyl ether. The filtrate is concentrated in vacuo, water is added and the mixture is
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MOLSTRUCTURE Di ket one Hydrazine [MtH rt C 07 (:)CH3 N

WONZ2009M2N63Hp, i to Cl N H3CQ\c) H N CH 2 A 05 B=DEPH4P052959
1.06 G 08 CH3 OKN [14 H2 N-N 110 N HCGO0 - , NCH2
A- 05

extracted with DCM. The combined organic phases are washed with water and brine, dried
over MgSQ, and concentrated in vacuo. The residue is treated with a mixture diethyl
ether/cyclohexane (1/1, v/v), filtered and the filtrate is concentrated in vacuo.

Yield: 15.6 g.

B-10b) 2-(4-Bromo-phenyl)-pyrrolidine
Br

NH

To a mixture of B-10a (5.50 g, 24.5 mmol) in 20 % acetic acid in MeOH at 0 °C is added
sodium boronhydride (1.93 g, 36.8 mmol). The reaction mixture is stirred at 0 °C for 1 h
and then 4 h at RT. Then 20 mL 1M HCl is added and the reaction mixture is extracted
with diethyl ether. The aqueous phase is basified with 10 M aqueous NaOH and extracted
with DCM. The combined organic extracts are washed with brine, dried over MgSO, and
concentrated in vacuo. Yield: 3.92 g.

B-10c¢) 2-(4-Bromo-phenyl)-1-methyl-pyrrolidine
Br

N/

To a mixture of B-10b (2.5 g, 11.1 mmol) and potassium carbonate (3.06 g, 22.1 mmol) in
ACN is added methyl iodide (0.76 mL, 12 mmol) at 0 °C. The reaction mixture is stirred
0.5 h at RT and then filtered. The solids are washed with ACN and the filtrate is
concentrated in vacuo. The residue is dissolved in ethyl acetate, washed with 0.01 M
aqueous NaOH and brine, dried over MgSO4 and concentrated in vacuo. The residue is
purified by flash chromatography (silica gel, 0-10 % MeOH in DCM containing 0.5 %
ammonia). Yield: 1.35 g.
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B-10d) N-Benzhydrylidene-N'-[4-(1-methyl-pyrrolidin-2-yl)-phenyl]-hydrazine
Ph
g

N
HN

Ph

N/

B-10d is prepared analogously to B-03b starting from B-10¢ (1.35 g, 5.62 mmol)
benzophenone hydrazone (1.10g, 5.62 g), sodium fert-butoxide (0.81 g, 8.4 mmol),

5  (2-biphenyl)di-tert-butyl phosphine (84 mg, 0.28 mmol) and paldium(Il) acetate (38 mg,
0.17 mmol). Yield: 1.20 g.
B-10 is prepared analogously to B-03 starting from B-10d (1.20 g, 3.38 mmol).
Yield: 0.42 g.

10  B-11) (4-Hydrazino-phenyl)-methanol is commercially available.

NH
HN 2

HO

B-12) (3-Methanesulfonyl-phenyl)-hydrazine

15  B-012 is prepared analogously to B-05 starting from 3-methylsulfonylaniline
hydrochloride (2.50 g, 11.4 mmol), sodium nitrite (1.18 g, 17.1 mmol) and tin(IT)chloride
dihydrate (14.9 g, 66.0 mmol). The product is purified by precipitation from ethyl acetate
with cyclohexane. Yield: 1.08 g.
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B-13) N-(3-Chloro-4-hydrazino-phenyl)-/V-methyl-acetamide

Hy e

Cl

/N\fo
B-13a) N-(4-Bromo-3-chloro-phenyl)-N-methyl-acetamide

Br
Cl

/N\[//o

To a solution of 4-bromo-3-chloroacetanilide (10.0 g, 40.2 mmol) in 50 mL THF is added
60 % sodium hydride in mineral oil (2.40 g, 60.0 mmol) and the reaction mixture is stirred
for 1 h at RT. The reaction mixture is cooled to 0 °C, methyliodide (2.49 mL, 40.0 mmol)
is added. After 2 h additional methyl iodide (0.25 mL, 4.0 mmol) is added and the reaction
mixture is stirred at RT for 10 min. The reaction mixture is quenched with saturated
aqueous ammonium chloride, filtered and extracted with diethyl ether. The organic phases
are washed with brine, dried over Na,SO4 and evaporated to dryness. Yield: 10.3 g.
B-13b) N-[4-(Acetyl-methyl-amino)-2-chloro-phenyl]-hydrazinedicarboxylic acid di-tert-
butyl ester

boc.. .N.
¢ N boc

Cl

/N\fo
To lithium chloride (906 mg, 21.0 mmol) in 20 mL THF is added a 2 M solution of
isopropylmagnesium chloride in diethyl ether (11.0 mL, 22.0 mmol) and the reaction
mixture is stirred at RT for 0.5 h. The reaction mixture is cooled to -78 °C and a solution of
B-13a (5.0 g, 19.0 mmol) in 10 mL THF is added. The reaction mixture is warmed to
-15 °C and after 2 h di-tert-butylazodicarboxylate (4.39 g, 19.0 mmol) is added. After 20
min saturated aqueous ammonium chloride is added and the reaction mixture is extracted

with diethyl ether. The organic phases are washed with water and brine, dried over Na,SO4



3C A-07 B-21 397 1.05 CG14 HNIHN H3C0S //CH3 N-N
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and concentrated in vacuo. The residue is purified by chromatography (silica gel, 50 to

70 % cthyl acetate in cyclohexane). Yield: 3.91 g.

B-13b (1.96 g, 4.74 mmol) is dissolved in 20 mL DCM, cooled to 0 °C and 20 mL

trifluoroacetic acid is added. The reaction mixture is warmed to RT and stirred for 2 h. The
5  reaction mixture is concentrated in vacuo, neutralized with 5 M aqueous NaOH and

extracted with DCM. The organic phases are washed with water and brine, dried over

Na,;SO4 and concentrated in vacuo. Yield: 960 mg.

B-14) (4-Hydrazino-phenyl)-ethanone O-methyl-oxime hydrochloride
-NH,
cl

HN

’\Il ‘el
o -°
B-14a) N-(4-Acetyl-phenyl)-hydrazinedicarboxylic acid di-zert-butyl ester

boow. N
>N ~boc

0

A mixture of 4-methoxycarbonylphenylboronic acid (2.0 g, 12.2 mmol), di-fert-butylazo-
dicarboxylate (2.88 g, 12.5 mmol) and copper(Il) acetate (220 mg, 1.21 mmol) in 35 mL

15 MeOH is stirred for 4 h at 45 °C. The reaction mixture is concentrated in vacuo, DCM is
added and the mixture is washed with water. The organic phase is washed with brine, dried
over MgSQ4 and concentrated in vacuo. The residue is triturated with hot n-hexane.
Yield: 2.46 g.
B-14b) N-(4-{1-[(E)-Methoxyimino]-ethyl } -phenyl)-hydrazinedicarboxylic acid di-tert-

20  butyl ester

boce. N
SN ~boc

N/
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B-14a (2.10 g, 5.99 mmol) and O-methylhydroxylamine hydrochloride (500 mg,

5.99 mmol) are stirred in MeOH for 4 h. The reaction mixture is diluted with DCM and
washed with water and brine. The water phases are neutralized with saturated aqueous
sodium hydrogencarbonate and extracted with DCM. The combined organic phases are
dried over MgSQ, and concentrated in vacuo. Yield: 1.92 g.

B-14b (1.92 g, 5.09 mmol) is dissolved in 20 mL dioxane and 12.8 mL 4 M HCl in
dioxane are added. The reaction mixture is stirred for 2 h at 50 °C and overnight at RT.

The reaction mixture is filtered and the solids are dried in vacuo. Yield: 1.10 g.

B-15) 4-Hydrazino-benzaldehyde O-(2-methoxy-ethyl)-oxime hydrochloride

HN- N2
Cl
N/
1
S
0o

A mixture of N-hydroxyphthalimide (30.0 g, 184 mmol) and potassium carbonate (25.4 g,
138 mmol) in 300 mL NMP is heated to 50 °C. Potassium iodide (0.15 g, 0.90 mmol) and
2-bromoethyl methyl ether (19.0 ml, 202 mmol) are added and the reaction mixture is
stirred at 80 °C for 2 h. The reaction mixture is poured on 1 M aqueous HCl and extracted
with ethyl acetate. The combined organic phases are dried over MgSO,4 and concentrated in
vacuo. The residue is triturated with water and subsequently crystallized from EtOH.

Yield: 17.1 g.
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B-15b) O-(2-Methoxy-ethyl)-hydroxylamine hydrochloride

NH.

J/O o

0
I

B-15a (17.1 g, 77.3 mmol) is dissolved in ethyl acetate, ethanolamine (5.13 mL,

85.0 mmol) is added and the reaction mixture is stirred for 2 h at 80 °C. The reaction
mixture is concentrated in vacuo, triturated with diethyl ether and filtered. To the filtrate
1 M HCl in diethyl ether (77.3 mL, 77.3 mmol) is added and the formed precipitate is
filtered off and dried in vacuo. Yield: 4.76 g.

B-15¢) N-(4-Formyl-phenyl)-hydrazinedicarboxylic acid di-tert-butyl ester

H

bocs N{
¢ N boc

P

0
B-15¢ is prepared analogously to B-14a starting from 4-formylphenylboronic acid (3.52 g,
23.5 mmol), di-tert-butylazodicarboxylate (5.95 g, 25.8 mmol) and copper(Il) acetate
(230 mg, 1.27 mmol). The product is purified by flash chromatography (silica gel,
0 — 60 % ethyl acetate in cyclohexane).Yield: 7.50 g.
B-15d) N-{4-[(2-Methoxy-ethoxyimino)-methyl]-phenyl}-hydrazinedicarboxylic acid di-
tert-butyl ester

bocs N{
¢ N boc

B-15d is prepared analogously to B-14b starting from B-15¢ (3.96 g, 11.8 mmol) and
B-15b (1.50 g, 11.8 mmol). The product is purified by preparative RP-HPLC
(5 -98 % ACN in water). Yield: 4.25 g.
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B-15 is prepared analogously to B-14 starting from B-15d (4.25 g, 10.4 mmol) and
4 M HCl in dioxane (25.9 mL, 104 mmol). Yield: 2.90 g.

B-16) 4-Hydrazino-benzaldehyde O-(2-morpholin-4-yl-ethyl)-oxime hydrochloride

NH
HN™ 2
cl
N/
1
i

)

B-16a) 2-(2-Morpholin-4-yl-cthoxy)-isoindole-1,3-dione hydrochloride

NJ/ Cl
o

B-16a is prepared analogously to B-15a starting from N-hydroxyphthalimide (5.0 g,

30.7 mmol), potassium carbonate (4.24 g, 30.7 mmol) and N-(2-chloroethyl)morpholine
10 hydrochloride (6.27 g, 33.7 mmol). The product is isolated as the hydrochloride.

Yield: 4.22 ¢.

B-16b) O-(2-Morpholin-4-yl-ethyl)-hydroxylamine hydrochloride

NH,
)
o Cl

J
o
B-16b is prepared analogously to B-15b starting from B-16a (4.22 g, 15.3 mmol) and
15  ethanolamine (1.01 mL, 16.8 mmol). Yield: 1.31 g.



Ni/  \/ NHM --\ 0-CH3 A-09 cycl ohexyl hydrazi ne 467
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B-16c¢) N-{4-[(2-Morpholin-4-yl-ethoxyimino)-methyl]-phenyl}-hydrazinedicarboxylic
acid di-tert-butyl ester

boow. N
%°>N""boc

8
B-16c¢ is prepared analogously to B-14a starting from B-16b (1.31 g, 7.17 mmol) and
5 B-15¢(2.41 g, 7.17 mmol). The product is purified by preparative RP-HPLC
(5 -98 % ACN in water) Yield: 1.48 g.
B-16c¢ is taken up in 5 mL dioxane and 8.0 mL of a 4 M solution of HCI in dioxane is
added. The reaction mixture is stirred overnight at RT and then concentrated in vacuo. The
residue is triturated in DCM. Yield: 0.52 g.
10
B-17) 2,6-Difluoro-4-hydrazino-benzaldehyde O-(2-methoxy-ethyl)-oxime

hydrochloride
NH,
Cl

HN

B-17a) N,N-(3,5-Difluoro-4-formyl-phenyl)-hydrazinedicarboxylic acid di-zert-butyl ester

boc~, N
SN ~boc
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B-17a is prepared analogously to B-14a starting from 3,5-difluoro-4-formylboronic acid
(5.0 g, 26.9 mmol), di-tert-butylazocarboxylate (6.81 g, 29.6 mmol) and copper(Il) acetate
(488 mg, 2.69 mmol). Yield: 9.93 g.

B-17b) N,N-{3,5-Difluoro-4-[(2-methoxy-ethoxyimino)-methyl]-phenyl} -hydrazine-

5  dicarboxylic acid di-fert-butyl ester

bocw N
O°>N""boc
F F
N/
1
I
(@]

B-17b is prepared analogously to B-14b starting from B-17a (1.46 g, 3.92 mmol) and
B-15b (500 mg, 3.92 mmol). The product is purified by preparative RP-HPLC
(5 - 98 % ACN in water). Yield: 700 mg.

10  B-17 is prepared analogously to B-14 starting from B-17b (700 mg, 1.57 mmol) and
4 M HCl in dioxane (3.93 mL, 15.7 mmol). Yield: 263 mg.

B-18) 2,3-Difluoro-4-hydrazino-benzaldehyde O-(2-methoxy-ethyl)-oxime

hydrochloride
HN NH, cl
F

F

15
B-18a) N,N-(2,3-Difluoro-4-formyl-phenyl)-hydrazinedicarboxylic acid di-zert-butyl ester

b ~ /N ~
¢ N boc

F

F
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B-18a is prepared analogously to B-14a starting from 2,3-difluoro-4-formylboronic acid
(5.0 g, 26.9 mmol), di-tert-butylazodicarboxylate (6.81 g, 29.6 mmol) and copper(Il)
acetate (488 mg, 2.69 mmol). Yield: 9.70 g.

5  B-18b) N N-{2,3-Difluoro-4-[(2-methoxy-ethoxyimino)-methyl]-phenyl } -hydrazine-

dicarboxylic acid di-zert-butyl ester

boow. N
O°>N""boc

B-18b is prepared analogously to B-14b starting from B-18a (1.46 g, 3.92 mmol) and
B-15b (500 mg, 3.92 mmol). The product is purified by preparative RP-HPLC

10 (5-98 % ACN in water). Yield: 840 mg.
B-18 is prepared analogously to B-14 starting from B-18b (840 mg, 1.89 mmol) and
4 M HCl in dioxane (4.72 ml, 18.9 mmol). Yield: 276 mg.

B-19) Cyclopropylmethyl-hydrazine hydrochloride
NH,
Cl
15
B-19a) N'-[1-Cyclopropyl-methylidene]-hydrazinecarboxylic acid tert-butyl ester
boc

i
-NH
N

#
Cyclopropylcarboxaldehyde (4.07 mL, 14.3 mmol) is dissolved in 3 mL MeOH and tert-

butylcarbazate (1.89 g, 14.3 mmol) is added. The reaction mixture is stirred overnight at

20  RT and subsequently concentrated in vacuo. Yield: 2.57 g.
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B-19b) N'-Cyclopropylmethyl-hydrazinecarboxylic acid tert-butyl ester

kl)oc
-NH
HN

v

To a mixture of B-19a (2.57 g, 13.9 mmol) in 13 mL 50 % aqueous acetic acid is added
sodium cyanoborohydride (877 mg, 13.9 mmol) and the reaction mixture is stirred

5  overnight RT. The reaction mixture is basified with 10 M aqueous NaOH and extracted
with DCM. The combined organic extracts are washed with saturated aqueous sodium
hydrogen carbonate, dried over MgSQOj4 and concentrated in vacuo. Yield: 2.05 g.
B-19b (2.05 g, 11.0 mmol) is dissolved in 3 mL dioxane and 4 M HCI in dioxane
(13.8 mL, 55.0 mmol) is added. The reaction mixture is stirred at RT and then concentrated

10 invacuo. Yield: 1.30 g.

B-20 (1-Ethyl-propyl)-hydrazine hydrochloride
NH,

Cl

B-20a) N'-(1-Ethyl-propylidene)-hydrazinecarboxylic acid tert-butyl ester

kl)oc
_NH
N

a
B-20a is prepared analogously to B-19a starting from 3-pentanone (1.23 mL, 11.6 mmol)
and tert-butylcarbazate (1.53 g, 11.6 mmol). Yield: 2.26 g.

15

B-20b) N'-(1-Ethyl-propyl)-hydrazinecarboxylic acid tert-butyl ester

kl)oc
_NH
HN

20 B-20b was prepared analogously to B-19b starting from B-20a (2.26 g, 11.3 mmol) and
sodium cyanoborohydride (709 mg, 11.3 mmol). Yield: 1.68 g.
B-20 is prepared analogously to B-19 starting from B-20b (1.68 g, 8.31 mmol) and
4 M hydrochloric acid in dioxane (10.4 ml, 41.5 mmol). Yield: 1.20 g.
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B-21) Isobutyl-hydrazine hydrochloride
.NH,

Cl

B-21a) N'-[2-Methyl-propylidene]-hydrazinecarboxylic acid tert-butyl ester

kl)oc
-NH
N

Y
5  B-2lais prepared analogously to B-19a starting from isobutyraldehyde (1.26 mL,

13.9 mmol) and tert-butylcarbazate (1.83 g, 13.9 mmol). Yield: 2.56 g.
B-21b) N'-Isobutyl-hydrazinecarboxylic acid tert-butyl ester

kl)oc
-NH
HN

B-21b is prepared analogously to B-19b starting from B-21a (2.56 g, 13.7 mmol) and
10 sodium cyanoborohydride (864 mg, 13.7 mmol). Yield: 1.97 g.

B-21 is prepared analogously to B-19 starting from B-21b (1.97 g, 10.5 mmol) and

4 M HCl in dioxane (13.1 mL, 52.3 mmol). Yield: 1.30 g.

B-22) (Tetrahydro-pyran-4-yl)-hydrazine
-NH,

Cl

15 ©
B-22a) N'-(Tetrahydro-pyran-4-ylidene)-hydrazinecarboxylic acid fert-butyl ester

kl)oc
_NH
N

®

B-22a was prepared analogously to B-19a starting from tetrahydro-4H-pyran-4-one
(923 uL, 9.99 mmol) and ters-butylcarbazate (1.32 g, 9.99 mmol). Yield: 2.15 g.
20  B-22b) N'-(Tetrahydro-pyran-4-yl)-hydrazinecarboxylic acid tert-butyl ester
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kl)oc

-NH
N

®

o
B-22b is prepared analogously to B-19b starting from B-22a (2.15 g, 10.0 mmol) and
sodium cyanoborohydride (631 mg, 10.0 mmol). Yield: 1.57 g.
B-22 is prepared analogously to B-19 starting from B-22b (1.57 g, 7.26 mmol) and
4 M HCl in dioxane (9.07 ml, 36.3 mmol). Yield: 1.10 g.

B-23) (2-Methyl-allyl)-hydrazine hydrochloride

NH
HN™ 2

Y
B-23a) N'-[2-Methyl-prop-2-en-(E)-ylidene]-hydrazinecarboxylic acid tert-butyl ester
boc

i
-NH
N

Y
B-23a is prepared analogously to B-19a starting from methacroleine (1.18 ml, 14.3 mmol)

and tert-butylcarbazate (1.89 g, 14.3 mmol). Yield: 2.61 g.
B-23b) N'-(2-Methyl-allyl)-hydrazinecarboxylic acid tert-butyl ester

kl)oc
_NH
HN

B-23b is prepared analogously to B-19b starting from B-23a (2.61 g, 14.2 mmol) and
sodium cyanoborohydride (890 mg, 14.2 mmol). Yield: 1.88 g.

B-23 is prepared analogously to B-19 starting from B-23b (1.88 g, 10.1 mmol) and

4 M HCl in dioxane (12.6 mL, 50.5 mmol). Yield: 1.14 g.

B-24) (2-Methoxy-ethyl)-hydrazine hydrochloride

_NH
HN 2

e

0
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B-24a) N'-Isopropylidene-hydrazinecarboxylic acid tert-butyl ester

kl)oc
-NH
N

A

To a solution of tert-butylcarbazate (50.0 g, 378 mmol) in 40 mL acetone is added 10 g
MgSQO,4 and 5 mL acetic acid and the reaction mixture is stirred at reflux temperature for
1 h. The reaction mixture is filtered and concentrated in vacuo. The residue is crystallized
from diethyl ether/cyclohexane. Yield: 49.4 g.

B-24b) N'-Isopropylidene-N-(2-methoxy-ethyl)-hydrazinecarboxylic acid tert-butyl ester

kl)oc

S

B-24a (5.0 g, 29.0 mmol) is dissolved in 70 mL toluene and potassium hydroxide (2.12 g,
37.7 mmol) and tetrabutylammonium hydrogensulfate (986 mg, 2.90 mmol) are added.
The reaction mixture is heated to 50 °C and 2-bromoethyl methyl ether (3.23 mL,

34.8 mmol) is added. Next the reaction mixture is heated to 80 °C and stirred for 2 h. The
reaction mixture is washed with water, the organic phase is dried on MgSO4 and
concentrated in vacuo. Yield: 4.35 g.

To a solution of B-24b (4.25 g, 18.9 mmol) in 80 mL THF is added 2 M aqueous HCI
(18.9 mL, 37.8 mmol) and the reaction mixture is stirred at reflux temperature for 3 h. The
reaction mixture is concentrated in vacuo and co-evaporated several times with toluene.

Yield: 2.93 ¢.

B-25) Prop-2-ynyl-hydrazine hydrochloride

NH
HN™ 2

/CI
Y

B-25a) N'-Isopropylidene-N-prop-2-ynyl-hydrazinecarboxylic acid fert-butyl ester
hydrochloride

kl)oc
N’N\///
A
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B-25a is prepared analogously to B-24b starting from B-24a (2.34 g, 13.6 mmol),
potassium hydroxide (991 mg, 17.7 mmol), tetrabutylammonium hydrogensulfate (461 mg,
1.36 mmol) and propargyl chloride (70 % in toluene, 1.8 mL, 16.3 mmol). Yield: 1.99 g.
B-25 is prepared analogously to B-24 starting from B-25a (1.99 g, 9.64 mmol) and

2 M aqueous HCI (9.46 mL, 18.9 mmol). Yield: 1.03 g.

B-26) Piperidin-4-yl-hydrazine is commercially available.

Hy N

B-27) [1-(2-Methoxy-ethyl)-piperidin-4-yl]-hydrazine hydrochloride
NH

HN 2
(ﬁ cl
HN

_0

B-27a) N'-Piperidin-4-ylidene-hydrazinecarboxylic acid tert-butyl ester hydrochloride

kl)oc
NH
N

fleI
N
H

A mixture of 4-piperidone hydrochloride monohydrate (31.2 g, 203 mmol) and tert-
butylcarbazate (26.8 g, 203 mmol) in 100 mL MeOH is stirred over weekend at RT and
then concentrated in vacuo. The residue is crystallized from ethyl acetate. Yield: 47.5 g.

B-27b) N'-Piperidin-4-yl-hydrazinecarboxylic acid fert-butyl ester
boc

i
-NH
HN

.

B-27a (40.2 g, 161 mmol) is dissolved in 50 % aqueous acetic acid (240 mL) and sodium
cyanoborohydride (12.1 g, 193 mmol) is added under cooling with an ice bath and the
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reaction mixture is stirred for 1 h. The reaction mixture is basified and extracted with
DCM. The organic phases are washed with saturated aqueous sodium hydrogencarbonate,
dried over sodium sulfate and concentrated in vacuo. Yield: 21.1 g.

B-27¢) N'-[1-(2-Methoxy-ethyl)-piperidin-4-yl]-hydrazinecarboxylic acid fert-butyl ester

kl)oc
_NH
HN

To a mixture of B-27b (2.50 g, 11.6 mmol), potassium carbonate (2.76 g, 20.0 mmol) and
potassium iodide (50 mg, 0.30 mmol) in 25 mL DMF is added 2-bromoethyl methyl ether
(1.23 mL, 12.8 mmol) and the reaction mixture is stirred overnight at RT. The reaction
mixture is poured on water and extracted with ethyl acetate. The combined organic extracts
10 are washed with water and brine, dried over MgSQO,4 and concentrated in vacuo.
Yield: 2.65 g.
B-27¢ is taken up in dioxane, treated with 4 M hydrochloric acid in dioxane (10.0 mL,
40.0 mmol) and stirred overnight at RT. The formed precipitate is filtered off and dried
in vacuo. Yield: 1.2 g.
15
B-28) (1-Prop-2-ynyl-piperidin-4-yl)-hydrazine hydrochloride

NH
HN™ 2

o

N
/

B-28a) N'-(1-Prop-2-ynyl-piperidin-4-yl)-hydrazinecarboxylic acid tert-butyl ester

kl)oc

-NH
HN

®

-

\
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B-28a is prepared analogously to B-27¢ starting from B-27b (10.0 g, 46.4 mmol),
potassium carbonate (4.0 g, 29.0 mmol) and propargyl bromide (80 % in toluene, 5.26 mL,
48.8 mmol). Yield: 12.4 g.

B-28 is prepared analogously to B27 starting from B-28 a (12.4 g, approximately

46.4 mmol) and 4 M hydrochloric acid in dioxane (61.3 ml, 245 mmol). Yield: 9.30 g.

B-29) (1-Cyclopropyl-piperidin-4-yl)-hydrazine hydrochloride

Hn N2

[jlt] cl

N

A

B-29a) N'-(1-Cyclopropyl-piperidin-4-ylidene)-hydrazinecarboxylic acid tert-butyl ester

kl)oc
_NH
N

®

A
A mixture of 1-cyclopropyl-4-piperidon (10.0 g. 71.8 mmol) and fert-butylcarbazate
(9.50 g, 71.8 mmol) in 25 mL THEF is stirred for 3 h at RT and then concentrated in vacuo.
Yield: 19.2 g.
B-29b) N'-(1-Cyclopropyl-piperidin-4-yl)-hydrazinecarboxylic acid tert-butyl ester

kl)oc
_NH
HN

l
B-29b is prepared analogously to B-27b starting from B-29a (18.0 g, 71.1 mmol) and
sodium cyanoborohydride (4.47 g, 71.1 mmol). Yield: 17.2 g.
Under cooling with an ice bath acetyl chloride (14.3 mL, 201 mmol) is added to 40 mL
EtOH. Then B-29b (17.2 g, 67.3 mmol) is added and the reaction mixture is stirred for 1 h
at RT. The reaction mixture is filtered and the solids are dried in vacuo at 40 °C.

Yield: 12.3 g.
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B-30) (1-Methyl-piperidin-4-yl)-hydrazine is commercially available

NH
HN™ 2

B-31) 4-Hydrazino-benzaldehyde O-methyl-oxime hydrochloride

Hn N2
cl
N/
1
o)

A mixture of B-15¢ (7.50 g, 22.3 mmol) and methoxyamine hydrochloride (1.95 g,

23.4 mmol) in 50 mL MeOH is stirred under reflux at 75 °C for 2 h. Then 1 mL of
concentrated hydrochloric acid is added and the reaction mixture is stirred for another h at
75 °C and then concentrated in vacuo. The residue is dried in vacuo at 40 °C overnight and

10 then triturated with DCM. Yield: 3.2 g.

B-32 [1-(3-Fluoro-4-hydrazino-phenyl)-cyclopropyl]-dimethyl-amine hydrochloric
acid

HN’NHZ Cl

F

N
I
15 B-32a) [1-(4-Bromo-3-fluoro-phenyl)-cyclopropyl]-carbamic acid ferz-butyl ester
Br

A mixture of 1-(4-bromo-3-fluorophenyl)cyclopropanecarboxylic acid (7.4 g, 28.6 mmol,
prepared from 1-bromo-4-bromomethyl-2-fluorobenzene according to Peretto et al. J Med.

Chem. 2005, 48, 5705-20), DIPEA (6.36 mL, 37.1 mmol), tert-butanol (67.0 mL,



10

15

20

H3C -4(N 1 OHN- N411 1r CH3 N A-23
(2- brono- phenyl )- hydrazine 480 1.15 WO

WQO®9IN1252565PCT/ EP2009/ 052959 76 No. MOLSTRUCTRIREEP2009/052959

Di ketone Hydrazine [ MrH r®0C-54 H3c-e Ni 10 / N__N
11110 \ cH3 N A-23 (2-fluoro-phenyl)- hydrazine 420
1.12 G55 H3c4

714 mmol), diphenylphosphorylazide (7.37 mL, 34.3 mmol) and molsieve (4 A) in 100 mL
toluene is stirred under reflux overnight. The reaction mixture is filtered and concentrated
in vacuo. The residue is taken up in ethylacetate and washed with 5 % aqueous citric acid,
saturated aqueous sodium hydrogencarbonate and brine. The organic phase is dried over
MgSO;, and concentrated in vacuo. Yield: 9.37 g.

B-32b) [1-(4-Bromo-3-fluoro-phenyl)-cyclopropyl]-methyl-carbamic acid fert-butyl ester

Br
F

Y

boc
To a solution of B-32a (9.37 g, 28.4 mmol) in 120 mL. DMF is added sodium hydride
(60 % in mineral oil, 1.7 g, 42.6 mmol) and the reaction mixture is stirred at RT for 0.5 h.
The reaction mixture is warmed to 40 °C and methyl iodide (3.89 mL, 62.4 mmol) is
added. After 1 h the reaction mixture is poured on ice water and extracted with ethyl
acetate. The combined organic phases are washed with water and brine, dried over MgSO4
and concentrated in vacuo. Yield: 8.54 g.

B-32c¢) [ 1-(4-Bromo-3-fluoro-phenyl)-cyclopropyl]-methyl-amine hydrochloride

Br
F

Cl

|

A mixture of B-32b (8.54 g, 24.8 mmol) in 4 M hydrochloric acid in dioxane (31.0 mL,
124 mmol) is strirred for 1 h at RT and then concentrated in vacuo. Yield: 7.28 g.

B-32d) [1-(4-Bromo-3-fluoro-phenyl)-cyclopropyl]-dimethyl-amine

Br
F

>N

A mixture of B-32¢ (7.28 g, 25.9 mmol) and formaldehyde (30 % in water, 3.90 mL,
38.9 mmol) in 150 mL 1,2-dichloroethane is stirred vigorously for 0.5 h at RT. Acetic acid
(2.23 mL, 38.9 mmol) and sodium trisacetoxyborohydride (8.25 g, 38.9 mmol) are added
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under cooling with ice water and the reaction mixture is stirred for 2 h at RT. Saturated
aqeous sodium hydrogencarbonate is added and the reaction mixture is extracted with
DCM. The combined organic phases are dried over MgSO4 and concentrated in vacuo.
Yield: 7.07 g.

B-32e) {1-[4-(NV'-Benzhydrylidene-hydrazino)-3-fluoro-phenyl]-cyclopropyl} -dimethyl-
amine

Ph
g
N

Ph

A mixture of B-32d (7.07 g, approximately 25.9 mmol), benzophenone hydrazone (5.38 g,
27.4 mmol), sodium zert-butoxide (3.95 g, 41.1 mmol) and (2-biphenyl)-di-terz-
butylphosphine (422 mg, 1.37 mmol) in 200 mL dioxane is degassed and put under an
argon atmosphere. Palladium(Il) acetate (122 mg, 548 pmol) is added and the reaction
mixture is stirred for 2 h at 80 °C. The reaction mixture is filtered and concentrated in
vacuo. The residue purified by flash chromatography (silica gel, 1-5 % MeOH in DCM).
Yield: 4.84 g.

B-32e (4.8 g, 12.9 mmol) is dissolved in 10 mL #-propanol and 10 mL concentrated HCl is
added. The reaction mixture is stirred for 1 h at 100 °C and then concentrated in vacuo.
The residue is taken up in fresh n-propanol, concentrated in vacuo again, triturated with

DCM and dried in vacuo at 40 °C. Yield: 1.93 g.

B-33) 4-Hydrazino-3-methoxy-benzoic acid methyl ester is prepared according to

WO02007113245.

Hn N
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B-34) 3-Ethoxy-4-hydrazino-benzoic acid methyl ester

HN- N

(OGP

g

B-34a) 3-Ethoxy-4-nitro-benzoic acid methyl ester

Hn N2

A mixture of methyl 3-hydroxyl-4-nitrobenzoate (25.1 g, 125 mmol) and bromoethane

(20 mL, 263 mmol) in 200 mL ACN is cooled to 15 °C. Potassium carbonate (54.4 g,

390 mmol) is added and the reaction mixture is stirred overnight at 60 °C. Additional
bromoethane (10 mL, 131 mmol) is added and the reaction mixture is stirred overnight at
95 °C. The reaction mixture is filtered and the filtrate is concentrated in vacuo. The residue
is triturated with ACN and dried in vacuo. Yield: 26.5 g.

B-34b) 4-Amino-3-cthoxy-benzoic acid methyl ester

N
(OGP

i

A mixture of B-34a (26.5 g, 118 mmol) and Raney nickel (1.5 g, 5.43 mmol) in 150 mL
THF is stirred for 5 d at RT under an atmosphere of 10 bar dihydrogen. The reaction
mixture is filtered and the filtrate is concentrated in vacuo. The residue is lyophilized from
dioxane. Yield: 21.7 g.

B-34 is prepared analogously to B-0S starting from B-34b (21.5 g, 108 mmol), sodium
nitrite (7.75 g, 110 mmol) and tin(Il) chloride dihydrate (104 g, 453 mmol). The product is
lyophilized from dioxane. Yield: 19.3 g.
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B-35) 3-Hydrazino-N,N-dimethyl-benzenesulfonamide hydrochloride

-N
N

\N'II
\O

B-35a) N-(3-Dimethylsulfamoyl-phenyl)-hydrazinedicarboxylic acid di-ferz-butyl ester

boc~. .N.
SN boe

@ o
y

\N'II
\O

5  B-35ais prepared analogously to B-14a starting from 3-(V,N-dimethylsulphonamido)-
benzeneboronic acid (1.0 g, 4.37 mmol), di-tert-butylazodicarboxylate (1.11 g, 4.83 mmol)
and copper(Il) acetate (79 mg, 0.44 mmol). The product is purified by preparative RP-
HPLC (5 - 98 % ACN in water). Yield: 1.15 g.

B-35 is prepared analogously to B-14 starting from B-35a (1.15 g, 2.77 mmol) and
10 4 M HCl in dioxane (6.92 ml, 27.8 mmol). Yield: 527 mg.

B-36) (3-Trifluoromethoxy-phenyl)-hydrazine hydrochloride

B-36a) N-(3-Trifluoromethoxy-phenyl)-hydrazinedicarboxylic acid di-zert-butyl ester

boc., -N.
¢ N boc

15 F7OF
B-36a is prepared analogously to B-14a starting from 3-(trifluoromethoxy)benzeneboronic
acid (1.0 g, 4.86 mmol), di-tert-butylazodicarboxylate (1.23 g, 5.34 mmol) and copper(Il)
acetate (88 mg, 0.49 mmol). The product is purified by preparative RP-HPLC
(5 -98 % ACN in water). Yield: 1.26 g.
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B-36 is prepared analogously to B-14 starting from B-36a (1.26 g, 3.21 mmol) and
4 M HCl in dioxane (8.03 ml, 32.1 mmol). Yield: 557 mg.

B-37) (3-Pyrazol-1-yl-phenyl)-hydrazine hydrochloride

B-37a) N-(3-Pyrazol-1-yl-phenyl)-hydrazinedicarboxylic acid di-tert-butyl ester

boc.  -N<
e N boc

@N,N

N\

—

B-37a is prepared analogously to B-14a starting from 3-(1H-pyrazol-1-yl)phenylboronic
acid (800 mg, 4.26 mmol), di-tert-butylazodicarboxylate (1.08 g, 4.68 mmol) and
copper(Il) acetate (77 mg, 0.43 mmol). Yield: 1.17 g.

B-37 is prepared analogously to B-14 starting from B-37a (1.17 g, 3.13 mmol) and

4 M HCl in dioxane (7.81 mL, 31.3 mmol). Yield: 518 mg.

Examples C
Examples C-01 to C-118 can be synthesized according to one of the following general
procedures. The appropriate hydrazine and diketone required for synthesis can be deduced

from the table of examples.

General procedure C1:

The appropriate diketone (1 eq.) and the appropriate hydrazine or hydrazine hydrochloride
(1 eq.) are added to acetic acid and allowed to stir at RT for 24 h. The acetic acid is
removed under reduced pressure, the resulting crude material is dissolved in NMP and
purified using RP-LC/MS (ACN:H,0-ammonium hydrogen carbonate pH 9.3). The
resulting product fractions are collected and the solvent removed via freeze-drying to yield

the desired product.
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General Procedure C2:

The appropriate diketone (1 eq.) and the appropriate hydrazine or hydrazine hydrochloride
(5 -10 eq.) are added to acetic acid and heated to 85 °C — 160 °C for 1 - 6 h in the
microwave. The acetic acid is removed under reduced pressure, the resulting crude
material dissolved in NMP and purified using RP-LC/MS (ACN:H,O-TFA pH 1). The
resulting product fractions recollected and the solvent removed via freeze-drying to yield

the desired product.

General Procedure C3

The appropriate diketone (1 eq.) and the appropriate hydrazine hydrochloride (1 eq.) are
added to EtOH and heated to 100 °C — 140 °C for 15 - 60 min in the microwave. The EtOH
is removed under reduced pressure, the resulting crude material dissolved in NMP and
purified using RP-LC/MS (ACN:H,O-TFA pH 1). The resulting product fractions are

collected and the solvent removed via freeze-drying to yield the desired product.

General procedure C4:

The appropriate diketone (1 eq.) and the appropriate hydrazine or hydrazine hydrochloride
(1.3 eq.) are added to acetic acid and allowed to stir at 70 °C for 2 d. The acetic acid is
removed under reduced pressure, the resulting crude material is dissolved in DMSO/TFA
and purified using RP-LC/MS. The resulting product fractions are collected and the solvent

is removed via freeze-drying to yield the desired product.

Table 1: Examples C-01 - C-117

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
(0]
H.C N
ks LA

S & Q /)

D N
C-01 N=N A-01 B-03 553 1.51

O




H3CG\N _..---- N Hs---- NONNIP O07-\7----"-- N [ -N
A-23 B-16 558 1.15 C-68 0O H3CN- 4 Nfl Hs---- 7
WORNINRSHS O-7- H3C - _-N CH3 A-23 B-17 539 1PQIEPAY/052959

2009/ 112565PCT/ EP2009/ 0529%0 79

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt

CH

3
O N
=<N_</ | _ ICH3
H S “ \ // N~CH
N 3

/4
C-02 N-N A-02 B-01 536 1.09

C-03 N-N A-02 B-31 488 1.25

)
C-04 N=N HC  CHa A-03 B-01 564 1.18
HG cl
N
H.C

O: ’ N
=<u—<’ | =\_H
ST \l{l b
C-05 N~ A-04 B-01 548 1.06
N
HBC >
:<CH3
(o]
u%/:\ = A
=
N
C-06 S A-04 B-31 500 1.19




No. MOLSTRUCTURE Di ket one Hydrazine [ MtH rt

H3C\N N- H-CH3 S/_ -N "J--NIPF NJ_ O--

WoR®9/1B588 539 1.2 C 70 H3C-e N |
\N--) HA-23 B-26 409 1.016C- 71 HN H3CS | el CH3

H, CH3 /\i

[ . PCT/EPRRODP/052959

G690
/- H3C

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
:<CH3
o N%/N\ o
8 = / AN
TN “CH
C-07 N-N : A-05 B-01 548 1.06
o %g .
HSC'N \o
CH,
O:<N4</N‘ g
H
S // N ’(‘ \/\\CH
C-08 N-N 2 A-05 B-31 500 1.19
HSC\ON\
:/\CH3
(o]
u%/N\ =N
s = CH,
C-09 NN HC A-06 B-01 550 1.1
e (e
N
H,C o
CH,
O:<N4</N‘ g
Hos S = NS
C-10 NN kg A-06 B-31 502 1.24
HSC\ON\
O
H30_< N CH
N—</ | = ’\j 3
C-1 H g\ A \ ITH A-07 B-19 395 1.01
A




IN NNO H3c-d - A-23 B-31 459 2.01 G 72 H3C-e HCH3 /

4111IN-N A- 23 benzyl hydrazine 416 1.14 C 73 H3C-eN N |
WOHEMY/11286+H3C. . . . . . (N-N CH3 A-23 isopropyl hydr ae¢ HEPRE8052959

1.13 WD 2009/ 112565PCT/ EP2809/ 052959 80 No.

MOLSTRUCTURE Di ket one Hydrazi ne

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt

e o
= N
C-12 S A-07 B-20 411 | 1413

H,C

3

VZ

T

£

5

H,C

O
H3C—<N_</N | [CH3
Cc-13 " HSCI%/@ H A-07 B-21 397 | 1.05
N=N
HC—<

2 \”
C-14 N~N A-07 B-28 462 1.02
HC:\/O
(0]
HBC—<N_</N _ [CH3
H s // \’{‘ H
C-15 N-N A-07 B-29 464 1.12
«Q
HC—(
C-16 N/’\G N\ A-07 cyclopentylhydrazine 409 1.18




[ MeH]

razi

rt G741
no- phenyl) -

C-76 /04) H3C/ N-N (----N69 0-)

O NNNH 13 CH3 CH3 A-23 N (3-hyd
acetam de HCl 459 1.02 CG75 0 34 H
W@2009M2865 N CH3 A- 23 pyri di n-2-yl - hydrazi ne 408CT/ERD09/052959

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
N
~ %H
s o
c-17 | MY CroN o A-07 ethylhydrazine 369 0.99
(
CH,
¢ =i
C-18 | ne— s 0 = AT A-07 hydrazine 341 0.95
o] H_N
] — A
N
c-19 | "€ ® N/—rﬁ NN O A-07 isopropylhydrazine 383 1.03
HC~(
CH,y
IO oy
H.C S & / "CH, _di -
C-20 o HG ol N A-07 o,0-dimethyl 445 | 1.09
phenylhydrazine
CH,
O
HC N
4”_@ Qa thylphenyl
c-21 e LN o A-07 o-memypnenyr 431 | 1.1
3? -N hydrazine




\ / cH3 A-24 B-09 535 G 77 p-e HBCNI H/ N-NITIP _\
/| CH3 A-24 B-10 501 C-78 N3cl sod4o0/ N-N * HO cH3
wed/1B5831 448 0. 93 PCT/EP2009/052959
70
No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
(o]
Kol N
_/<u—</ [ =_H
C-22 ST\ en, A-07 t-butylhydrazine 397 1.14
H30><N‘N
HL e
H3C~</OA<N ‘ "
N— =
c23 | "ose A | A0 o-chlorophenyl 508 | 1.15
N-N HdN : hydrazine
@m
(o]
chj// N
N = _f .
C-24 s N/— ) N A-09 cyclohexylhydrazine 467 1.22
O
H,C
_4u—</NI =\ A
C-25 ST s A-10 B-22 439 1.04
N-N
9
_<O
H,C
N—</N | == H
C-26 H s AN o A-10 B-23 409 1.06
H.C
3 N_N
HZC)'\/




WD 2009/ 112565PCT/ EP2009/ 052959 81 No. MOLSTRUCTURE

Di ketone Hydrazine [MtH rt G 79 H C 0 04 NI HNN
W@RBIMI2A624 cycl obutyl - hydrazi ne 396 1.01 C- 80PCBEP290YE2959

NI H/ / H3CG__ (NNNCH3 7CH3 N A-24

I sopropyl hydrazi ne 384

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
_{O
H,C N
N~ ] =M
C-27 H g AT NoH, A-10 B-24 413 1.01
N-N
HSC-O/\/
O
H3C—< _</N |
N o H
C-28 H g A A Nch, A-10 B-25 393 1.02
Hos NN
Hd'T =M
HE— ST 7 \—cH,
C-29 o Nt N A-10 B-28 476 1.09
O

O
HSC—/< N
H—</sji;g/c>fn\/m
C-30 7NN ’ A-10 B-30 452 1.06

H.C
Loy
C-31 H s D o W R A-10 ethylhydrazine 383 1.03




0.99 G81 H2NI / / H3C_ (NN CH3 \ ' CH3 / N A-27
i sopropyl hydrazine 326 1.09 C-82 04 N H3CIN-1SO 118
WO—Im@/llZSH 143 /H N A-28 o- rret hyl phenyl - hydr azPCIHEB2$9/052959
.01 G831 / / NN

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
O
H.C
LT
C-32 H % @ \’{‘ \—CH, A-10 isopropylhydrazine 397 1.1
N-N
H.C
L,
HC—<
= H .
C-33 ANA N cH A-10 methylhydrazine 369 1.01
HC'N—N

C-34 e e NI A-10 o-methylphenyl 445 | 195
@N N hydrazine

HSC—< N
N— | =\_H
C-35 H s NN N CH A-10 t-butylhydrazine 411 1.21
HC NN N
H.C CH
//o CH
chjN4</N ‘ _ 3H
H // N /) \—CH
C-36 NN A-11 B-27 510 1.09




1110,

, N H3C-0 H N sCH3 A-29 B-31 472 1.25

WD 2009/ 112565PCT/ EP2009/ 052959 82 No. MOLSTRUCTURE
worMet@ses Hydr azi ne [ MtH]|
N3c-o HN .CH3 A-30 B-31 448 1.19 C- 85

rt G84 HN

H3C / PENEPI0P/052959

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
O
H3C—/< N CH,
N~ =\ &
C-37 b o W R A-11 isopropylhydrazine 411 1.14
Hemg ' N
CH,
(o]
H.C N CHy
_<H_</ %H analogous
C-38 M b = N 9 isopropylhydrazine 397 1.06
N=-N to A-11
HC~(
CH,
_40 cl
H,C N y
H—qu(;\(@'\l(
N—N
C-39 @ A-12 B-04 505 1.6
N~
H,C CH,
CH,
o= "N F
H s = /
C-40 N_'\/l NN A-13 phenylhydrazine 406 1.97
(o]
CH
H,C N 3
vy _
SN\
C-41 N-N A-14 B-02 473 1.48
H.G § ;
N
HC %




cN 40 NI H H3C

(NN chi3 CH3 N A-31

i sopropyl hydrazine 409 1.08 C-86 itc-\ 040 / N N H3C1*

WO doBi3 565

A-35 B-32 533 C-87 H3C e risl

H3C-N ' CH3 OH3 / A-23 (2-hyd#irazi no-ethyl)
di met hyl - am ne

| NPQU/EP2009/052959

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
HC_’/< H,
C-42 I%/O// A-15 isopropylhydrazine 382 1.12
N N
CH
HC—(
IN;S/@/(
C-43 § A-16 B-01 535 1.16
Cl
0.
N~cH,
HC
HC-{ [CH3
O
5N\ /
C-44 :N N A-17 B-05 507 1.04
Bl\N
HC by
HC—/<
<X
C-45 ng N A-17 B-06 473 1.13
/N
H,C
O
H.C N
_{N—« %O"
C-46 s N// R A-17 ethylhydrazine 370 1.04
~N
(




397 1.27 C88 H3Ce NI HNI1 (--__ N o._} CH3 N A-23

(2-norpholin-4-yl-ethyl) hydrazine 439 1.25 WO
WQIN1ERH65PCT/ EP2009/ 052959 83 No. MOLSTRUCTRIREEP2009/052959

D ket one Hydrazine [MtH] rt/5C-89 H3C-e HCH3 / N-N F .

FF A23 (2-trifluoronethyl- phenyl)-hydrazine 470

1.58

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
0
Hsc—/< _<N ~Hs
N— | ==
C-47 H s < \Kl CHs A-18 isopropylhydrazine 382 1.1
N-—
e
T
o
H,C N
_/<N—</ | =
H S = \ /
C-48 N-i! N A-19 B-28 483 1.19
HC:\/O
o
HSC—< N N
N— | =\_JI
"o Zr N\
C-49 N~N A-20 B-07 470 1.47
e
N
H.C
o
H,C N
—(”_«s | Dad 2,2, 2-trifluoro-ethyl
C-52 C N A-23 (2.2, 2-trifluoro-ethyl)}- | 44q 1.1
N~N hydrazine
o
Pk
0
Hsc—/< _</N
N | =N\ __CH
C-53 " SI%/@/ " | A=23 (2-brorno phenyl) 480 | 1.15
N=t ydrazine
-




C-90 H3c 4 NI HCH3 / N-N o, CH3 A-23

(2- met hoxy- phenyl )- hydrazine 432 1.47 C91 ICH3 / C
WEROON 12588 (2-trifl uoronet hoxy- phenyl) - hydr azPGEEERGI/052959

1.70 CG92 1c os/H3 / CH3N-M644, cH3 A-23

o- met hyl phenyl - hydrazine 416 1.89 C-93 H3C-e NI CH3

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
0
HSC—/<N_</N |
= \—CH, - - -
C-54 TSN YA A-23 (2fluoro-phenyl) 420 | 1.12
N~1q ydrazine
-
0
Hsc—/< N
N—~ =\_CH
H S // A\ /) 8
N~N N
C-55 Q A-23 B-37 468 1.16
N~N
W
O
H,C N
_/<N_</ =N_cH
H S Z ) 3
e
C-56 Q A-23 B-36 486 1.26
O
F~F
F
0
Hsc—/< N
H—</s | ~y—cH
a 3
N\ - -pvridin-3-vI)-
C-57 AR A2z | © Ch"?:o pyridin-3-yl- | 437 | 414
~ ydrazine
N
cl =
0
HSC—/< N
il =N_ch,
C-58 N/—IG \l{l A-23 2-hydrazino-benzonitrile | 427 1.16
=N




Hs c/ H3"

)---/ H3C A-23 isobutyl hydrazine 382 1.86

WO 2009/ 112565PCT/ EP2009/ 052959 84 No. MOLSTRUCTURE

worMet@ses Hydr azi ne [ MtH]|

1.53 G95 CH3 H3C-N id, N

rt G94 0 Hp /1,11 SPCFEP2009/852959
ON_N HC---( CH3 N -CH3 A-367i sopropyl hydrazi ne 441

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
O
HSC—/< N
=< =N,
C-59 N/, N\ A-23 2-hydrazino-ethanol 370 0.95
~ N
HO
(e}
H3C—< N
S Z N // i
N-i] N
C-60 Q A-23 B-35 509 1.15
’S=O
0" N—CH,
HC
(0]
Hsc—/< N
N~ =N ch,
C-61 M g e A-23 | 3-hydrazino-propionitrile | 379 1.01
N~-N
N///\/
(¢}
Hac—/< N
N— | =N\ _cH
H s // N [/ i
C-62 N~ N A-23 B-08 446 1.45
HO
N
N ] =\,
o W @ S W
O N—-N
C-63 Q A-23 B-12 480 1.01
S
HC' -0




di k.

i sopropyl hydrazi ne 440 1.498C-97 N

"s 1?2 ONNNHp --3( CH3 \ H-cH3 A-37
i sopropyl hydrazine 468 1.63 C-96 CH3 Hp-N id/Nigib \s
W@20090N5b6 H3C- - - ( CH3

H/ 2 N A-47

PCT/EP2009/052959
NCH\,/Nillo S

ON-Niip CH
No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
N
- CH,
HC—< // A\ l{l
N-—N
C-64 Q A-23 B-13 507 1.78
Cl
Hsc‘N
—cH,
(@]
Hc—/<
p - ) CH,
N—/ N\ N
C-65 j N A-23 B-14 473 1.18
H.C N
TTO b,
N
- CH,
HC%\ N// A
—N
C-66 J@ A-23 B-15 503 1.2
,N\
o0
HsC
//O
H3C
‘\H4</N ‘ - CH,
) // N K‘
N-N
C-67 J@ A-23 B-16 558 1.15
oN\N\/\ON\
//O
H,C N
jH%/s // CHs
L
C-68 Fﬁ N A-23 B-17 539 1.21
0./ 0 F
H3C




-\ HN\ -CH3 A-39 o-nethyl phenyl - hydrazine 539

1.62 CG98 H3C,p Fi3dN-% /N sil / NN 1110cH3 \ , NH2
woeg/1eseet hyl phenyl - hydrazine 446 1.43 WO PCT/EP2009/052959

2009/ 112565PCT/ EP2009/ 052959 85 No. MOLSTRUCTURE

D ket one Hydrazine [MtH rt C99 H3C/ NN * cH3

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt

e
He—< N
N— =\ CH
Hos

N
C-69 JQ A-23 B-18 539 1.2
F

C-70 Ne A-23 B-26 409 1.01

= N\—-CH,
HSC—<O s
C-71 :SN—N A-23 B-31 459 2.01

N

H,C~o’
0

ne—<4 N
N~ | =N_CH

C-72 ¢ A-23 benzylhydrazine 416 1.14

(¢}
H30—< _</N |
N =N _-CH,
C-73 : S:(;S/Q/ A-23 isopropylhydrazine 368 1.13




N A-38 o-net hyl phenyl - hydrazine 417 1.59 C 100

,CH HCNHNIip ONNNio CHs H\-CH A-37
w@200ettipsbphenyl - hydrazine 516 1.76 C 101 P HOPCINEP209B052959

NNNIPCHs / HN \--CH A-36 o-nethyl phenyl - hydrazi ne

489 1.75 C 102 Frl

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
H N
N— | =\ CH
He— ST
4 N
o N—=N .
C-74 A-23 | N-(8-hydrazino-phenyl)- | 459 | 4 45
acetamide HCI
O:(NH
CH,
0
Hsc—/<N_</N |
H S = // CH,
C-75 N_,G NN A-23 pyridin-2-yl-hydrazine 403 1.15
4 \N
0
ol n
HSCI H—</ | =N CH
// N 8
C-76 N=-N A-24 B-09 535
5D
o\) F
0
HSCIO_<N—</N| =N__cn
C-77 NN A-24 B-10 501
N~ch,
H N
H3C\ N_</ | - CH
o} S 5N / 8
o) N~ N
C-78 ﬁ A-24 B-11 448 0.93
HO




[/ H NO /Ndliii

o- met hyl phenyl - hydrazi ne 460 1.39 C 103 HC -N

WO-20001P2568 | Ki
o- net hyl phenyl -

\ S411P-

Di ket one Hydrazi ne [ M+H|

SW/ NNillH3/ HN\---CH3 A-41

[/ ON-N/ \--CH3 A-40 40 PHBEP2009/052959
hydrazine 4Y4 1.49 WO
2009/ 112565PCT/ EP2009/ 052959 86 No. MOLSTRUCTURE

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
HG O
o—/< N
N— | =
H s = / M,
C-79 \ N\-N A-24 cyclobutyl-hydrazine 396 1.01
o
HC, =~ 0
o N
N%S%CHS
C-80 N—rﬁ NN A-24 isopropylhydrazine 384 0.99
HC~(
CH,
N
HzN{/Sl . // CH,
C-81 N_'\/l NN A-27 isopropylhydrazine 326 1.09
H,C
CH,
O
O N
Hacl _<N—</ _ '\‘CHa
NSTNEAUTH o-methylphenyl-
C-82 HG N/ N A-28 ; 447 1.01
S\. ; N hydrazine
N
g e A
C-83 J@ A-29 B-31 472 1.25
N
HLC~0




rt G104 MN " S41P//\_CH3 HC-NON-N CH3AI ir OH3 A-42

o- net hyl phenyl - hydrazine 488 1.71 G105 ,ri4N Al H
WQ@2®IM256N- , ,, OHC HCCH3 A-43 i sopropyl hydr azi PET/BED09/052959

1.46 C 106 kli-N Ib- HoO8 M 0/ NN 1-130__ (

OE13 A-44 isopropyl hydrazine 454 1.43 C 107

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
N
/H—</ | - H‘
H,C S // N\ l{l CH,
N~
C-84 J@ " A-30 B-31 446 | 1.19
N
HLC~0
0
<:N—< N
S\ : .
C-85 N_,j N A-31 isopropylhydrazine 409 1.08
HC
CH,
H,C (o]
oty
N =N,

/
C-86 N-N A-35 B-32 533
HG F
'N
H3C

Hac—/< N
C-87 e WY A-23 (2-hydrazino-ethyl)- 397 127

e NN dimethyl-amine
3~~N
CH,
(¢}
ne—4 N
N | = )—cH
z 3 .
C-88 s A-23 | (&-morpholin-d-yl-ethyly | g | 4 o5
S~ hydrazine




Fri4N oO \s?!""3/3 0/ NNNitc__ ( chl 3 A-45

i sopropyl hydrazine 454 1.44 C-108 NH2 ON---/- N H N
WOH009M12565 - i\ J-N-NI 111 A-49 o-tolyl hydrazi neCT/EP2009/052959

hydrochl ori de 446 1.53 WOD83

2009/ 112565PCT/ EP2009/ 052959 87 No. MOLSTRUCTURE

Di ketone Hydrazine [MtH rt G109 HN O=(N N-(/

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
O
Hac—/< N
”43%% 2-trff hyl
N\ -trifluoromethyl-
C-89 el N A-23 ;(Jhenyl)-hy rozie 470 1.58
O
FF
O
H,C N
_<N—</ | =
TN o 2-methoxy-pheny!
C-90 = A2z | ¢ o™ ol oas2 | 147
O
CH,
u N
N— | ==
o= —<S AL ,ﬁ CH,
CH, - -tri -
C-91 N~N A-23 (2htr|ﬂuorometh<_)xy 486 1.70
@o . phenyl)-hydrazine
F
F
N
N—¢ ] =\_cH,
O=<CH S 2\ Kl o-methylphenyl-
C-92 3 N~N A-23 hydrazine 416 1.89
e
O
H,C N
_/<ﬁ—</ | =N\ _-CH,
C-93 HSC @ \,ﬂ A-23 isobutylhydrazine 382 1.86
3>\/N_N




Hs W/ NNII -HN/\--- N A-48 o-tolyl hydrazi ne
hydrochloride 460 1.59 C 110 H/ NO=(NO N Hs / NN

WQA2IHIAN6X - --- N A-50 o-tolyl hydrazi ne hydr ochP@F/ER09/052959
474 C-111 , HN O=KNN H s8W/ NN
No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
i -
ﬂ s~ N N e, . .
C-94 WL ° e N A-36 isopropylhydrazine 441 1.53
3 3 CHG
CH,
H,C—N N
N ] = A
C-95 L\_ﬁ i / T A-37 isopropylhydrazine 468 1.63
H,C
o
/CH3
H,C—N " N
\—\_<N4/ ‘ // NH,
C-96 Y S Nf VaR A-47 isopropylhydrazine 440 1.49
H.C
CH,
0] ~ ¥
N s = /) \—CH, _ _
cor | [ T A-39 o-methylpheny/ 539 | 162
{ ydrazine
CH, QCH3
HC 0O
N N
CASE DT
K] = - -
c-98 TN A-46 Omhethy'p.he”y' 446 | 143
ydrazine




HN/ N A 51 o-tolyl hydrazi ne hydrochl oride 517 1.61

C 112 /Frl4le S ,ONN-0O le ----- H N A-52
wW@20001yAsky dr azi ne hydrochl ori de 504 1.76 C 113PGINERY009/052959

IFNKS- 0 O/ IP N -H A-54 85tol yl hydrazi ne

hydrochl ori de 518 1. 83

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
H N
N— | =
He—{ ST N " o-methylphenyl-
C-99 © N-N A-38 417 1.59

hydrazine
T

N ] = A
C-100 Mo SO e A-37 o-methylphenyl- 516 1.76

d hydrazine
CH,

i =
ca01| o e T T A-36 o-methylphenyl- 489 | 175
HC @ hydrazine
CH,
TS I S e s A-41 o-methylphenyl- 460 | 1.39
@ hydrazine
CH3
i = _{
/—< s = /N\/CH3 _ -
C-103 | Hel o s A-40 o-methylpheny| 474 | 1.49

@N hydrazine
CH,




WD 2009/ 112565PCT/ EP2009/ 052959 88 No. MOLSTRUCTURE
Di ketone Hydrazine [MtH rt G114 \ N/ 0 NN\'N
WO 20094568 N 1111 - / N NH A-53 o-tol yl hydr azi neCT/EP2009/052959
hydrochloride 531 1.84 C-18% N /N -\ \0 NN O HN Hs
I NN ----

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
L s [/~ \_—CH, u -
C104 | e 0wl A-42 o-methylpheny| 488 1.71
s hydrazine
Con,
O~<\ / /
C-105 f N A-43 isopropylhydrazine 442 1.46

O%HA(:%C%
o} =
C-106 L}J o o N N A-44 isopropylhydrazine 454 1.43

S, o

o] S = /) 8

c-107 | ¢ o HC%N;Q N A-45 isopropylhydrazine 454 1.44
CH,

H R N ; .
C-108 S = W A-49 o-tolylhydrazine

? Nf,\j N hydrochloride

446 1.53




/' A-55 isopropyl hydrazi ne hydrochloride 454 1.6 C- 116

O N Hs---

NN/\ / N A-23 2-chloro-pyridin-3-yl-
whyweansee 437/439 1.55 C-117 0 N H le i\ N N PEI/EPI0%/052959

A-07 2-chl oro-pyridin-3-yl 87hydrazi ne

No. MOLSTRUCTURE Diketone Hydrazine [M+H]" rt
H
Ni
0= %N ‘ ’
N— = ;
C-109 H S%NV A48 o-tolylhydrazine 460 159
? N;,\g N hydrochloride '
N_/
o= %N ’
N— | = ;
C-110 H g _ \/ N A-50 o-tonIhydra_zme 474
N;’\g N hydrochloride
N/
N/ N\
o= %N | H tolylhyd
N— = o-tolylhydrazine
- N -
C-111 H s == r<1 o A-51 hydrochloride o7 1.61
% N-N
N
H%H%/s | ) N
) % e ) o-tolylhydrazine
Cmzy oo @NN A-82 hydrochloride 504 | 1.76
H%H{‘ o tolylhydrazi
) ¢ e N ; o-tolylhydrazine
C-113 /Oﬁ o @NN A-54 hydrochloride 518 1.83
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N41- (4- Am no- 2- chl or o- phenyl) - 3- ( 6- net hyl

1.38 Exanples D D-01)

w0 200981186Hhydr o- 1Hpyrazol o [ 4, 3-g]

benzot hi azol

-7-ylPacet am dé85

WO

2009/ 112565PCT/ EP2009/ 052959 89 D-0la)

N-[1-(2-Chl oro-4-nitro-phenyl)-3-(6-nethyl

1) -4, 5-di hydro- 1H
pyrazol o[ 4, 3- g] benzot hi az

- pyridi

- pyri di n-
PCT/EP2009/052959

3-yl

n-3-y

| -7-yl]-acetanide O N 1F114

[ 6-(

A3 U

6- net yridi ne-3-car

spensignspéuénikd (15]8

g@m'e)

onyl)

N- Hydrazine
-7-0x0-4,5,6,7-

[M+H]

5t et

3.74

r ahydr o- benzot hi azol -

% (16.7 mol) (2-chl
y1) ~hydsazi ne hydr ochl
c achd isystirred,at
60 C thess s ¢
n 200 nmL NACN and st
Itered o and dri ed
desired product. 10 A

2-yl1] - ad
Dr 0- 4- ni
oride i
60 C. A
by dPot at

irred f

reactig

{2 ON

at 40 ¢

etam de (A-23) a
tro-

n 100 nL gl aci al
f t ep-tshfihyirdzng o
ed, ﬁgﬁ}fbgﬁsﬁdedue

or 20 mn. The s
yielding 5.33 g
n mxture of 5.3

rrar ooy

nd

r 24
t aR¥n
olid
of

0 g

1.84

N [
B LAY )

B-6ta—596+¥
yl acet onat e and 530 n
2 mL THF i s hydrogel
sUr e 3 bar_at RT 0
Ur e |S*?N4<¢ @ )

or at ed Uhd®r ¢
n up in ACN. e soli
dried at 60 yi el di ng
4- Am no-2-f | uor o- phei

d [

(z—=z0

nat ed w
er nigh
relibe 3

1 mat eri
) 3.94 ¢

ny1) - 3-(

y Pt/ C (|5

DIr essur €.

TTUI1 ) vallauyl

% in 180 nL D

th a hydrogen

t. The reaction
ndisepiePyripgiRg |

Thydpsdlpifise i s

al is filtered o
D-01. 15 D-02)

6- net hyl - pyri din

IVIF

S 454
ff

t3-vy1

1.6

5- di hydr o- 1Hpyr azol of 4

V[52009/112565PCT/[
(24!\/
met hy -

nitro -j
By s )’
- dbenzot hiy Y-yl ]

ensi on gg?g 30 g (6. 94
(2-fl Y4-nitro- 4

bchloride in 40 nL gl §

1, 3- g] be
FP2009/
bheny1l) -

4,5 -di
- &3 an
8 nmol )

bphenyl )
aci al  ag

N IRVFN-Y 1
JI v CTIt T

nzot hi azol - 7- y1P
52959 90 D-02a)
3
hydeors- Q)H'dlnp\y azp
1de Op zIde0=
A-23 and 1.45 g
- hydr azi ne

etic acid is sti

o avyannry at ad Y
S—evapotratea,—wWa

acet a

| o
0l43R(439

6. 98

1.55

forwed4$;§FH ate is filf
d.eaction n?xt;;%wizzfﬂ 3y

nnnnn bt The
LILL ylll . LILILAYZ O\

dde@ and the m xture

il nnDI)
(5 %q
bgenat
ni ght .

addyl acetyl

100 nL DWF
NVMQIw a hydr og
The reaction |

s stirr
ered of
10 C yie
(13p M
- 10 ag
and 150
jen pres
m xture

ed for 30 mn. T
f and dried in a
Id|n 2.70
%PBH&W“Wﬂﬂ
et ona't‘@ra&iﬁ‘d 700
m. THF is
sure of 4 bar at
is filtered over

1.38

sili

Rl (1 SAmipRa

pairazelbl, mmbm{.zb,w-g] bemzmidu azol -

ca and the sol vent

I s evaporated under reduced

Eﬁessure The residue is taken up in ACN and the solid
paplesD s filtered off and dried at 60 C yielding

7-ylPacet am

de

'ﬁ?‘) 3P|Zeélyrzef’f Ig6 Imetl)%l- Jrldlg -3- ﬁg -4 ; glhafdﬁo 1H-
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Br To a suspension of 10.0 g (30.4 mol) A-23 in 40 nL
glacial acetic acid is added 7.46 g (33.4 mol)

W@ 200B1 %65 phenyl ) - hydr azi ne hydrochl ori de. Af t BET/EP2009/052959

stirring at RT over night 39 the precipitation is
filtered off and washed three tinmes with EtOH The
solid is dried and yields 11 g D-03. WO
2009/ 112565PCT/ EP2009/ 052959 91 D-4)
N-13-(6-Methyl -pyridin-3-yl)-144-(4,4,5,5-tetranmet hyl-
D- (Blagi\(j[le@a@hipm -mat2o-phignyl)-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-1H-
hen dr r oIo[4 3-g] benzot hi azol -7-y
?aﬁ %%%$EQ aﬂﬁﬁf§ﬁﬁgt B*8" A sol ution of 5.50 g
&1_%04 mmol ) D-03, 3.20 g (12.6 mmol)
é_p{/ i boron, 3.38 g 5(34.4 nmol) potassium

acet a (0.572 mmol ) pall adi um
1,1 -bis( phosphi no) f errocene di chl ori de DCM
conmpl exd¢’n 40 nL dry DMF i s heated under an argon
at rmscat 105 C over night. The suspension is
redgged to the half volunme and the precipitation is
filteped of f, washed twice with 5 nL water and 5 nL

Et OH and dried under reduced pressure yielding 5.6 g
B-sddpendibe of 5 GduCits. 2 mmodled[6-06-ieehytytidmt Specabdrtybe-oxo-4,5,6,7-

10f h f ‘
deti %ieg{%gﬁlbﬂ%%ﬂg a%ﬁtfféll%é%)%ﬁ%ﬁpﬁé T8y (16 7memo)) {(3-chlago-4-nitro-
%@én??q{y‘afa]zﬁ[%yﬂy@?&hﬁ{rﬁie% gﬂ)@ﬁﬂzgﬁé'ihl@?e@ﬂlc chcY ;SPSQI%H %%@QC After

To a suspension of 4.12 g mmol) A-10 in
stirrigg d@i 24 h st ((ctha solatentgs a‘eﬁpetat@i lh.E rgSldQ@ta@emmlnﬂOO mL of ACN

SRR A e SRR ALt o v

i&ired pRet ed, the residue suspended in 25 nL MeOH and
sonicated for 25 mn. The solid material is filtered

Ofreaciion naixivgiof}-80 gi(hh0 mree) §-$1p596 mag2.20 mmol) vanadyl acetyl-

%f%?%a%laé?g%@%glzé 2? 9/@9?5%@ %llgﬁfvﬁ' 9n2%27|:())yr}1L HE i yfioggnated with

Shodioyetr preéﬁdm/difﬂb’dr@t RZ, 0'3fegiught The reaction rnlxture is filtered over celite

enzot hi azol | pacetamide O ,H NN H\ \
anc{] t%le solvent 1s evap%ra?ed under reduced pressure. Ttg res{due is taL\l- en up in ACN. The

solid material is filtered off and dried at 60 °C yielding 3.94 g D-01.

D-02) N-[1-(4-Amino-2-fluoro-phenyl)-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-1H-
pyrazolo[4,3-g]benzothiazol-7-yl]-acetamide

N
_/<N_</ _
H S “4 A\



Br To a suspension of 4.0 g (11.6 mvl) A-07 in 30 nL
gl acial acetic acid is added 3.11 g 5(13.9 mmol)
W@ 20001565 phenyl ) - hydr azi ne hydrochl ori de. Af t BET/EP2009/052959
stirring at RT over night &d 1 h at 50 C the sol vent
I's evaporated, the residue is suspended in 20 nL EtOH
and sonicated for 25 mn. The solid material is
filtered off and dried yielding 2.66 g D06, which is
used wi thout further purification. 10D 07)
PAR2ap el ly(2aliti ong-B-n{t@-pheeniil) 13- (Hymicdiy hp B1dinP-)-8-5dd ihydio ol-H-

razo ,3-gl. b = .
%Pﬁé%#g&Eﬁfﬁ%ﬁég%ﬁgﬁgﬁg%ﬁﬂggﬁrboxylic acid OH D-07a)
4-[F- Acetylamino -3 -(6-nmethyl-pyridin-3 -yl)-4,5

Khydie~pyrazolo [4,3 -g]b enzothiazol -1-yl]

-ciﬁ- exgneg—ar boxylic acid ethyl ester WO
2009/ 112585PF 009/ 052959 93 A solution of 1.30 g
(3.95 N-Na-23 and 1.01 g (4.74 nmol)

4- hydr%fjgg cycl ohexanecarboxylic acid ethyl ester
hydr oc| ide in 30 nL gl acial acetic acid is stirred

at @5NC for 50 h. The solvent is evaporated and the
r¢5|ddé |s taken up in DNF Purification is perfornmed

PRSP GP2 LS S I BDL 59 89 EPaof 3 BB

plﬁki@l)ﬂ@dra-liﬁleﬁhy@ﬁﬂchtdrﬂe uOf-lO 37 glagial doché adtiny s)tm@th? ao PQ over night.
35 nL THF is added a solution of 294 ng (12.3

1)
Thewelyent ivevigporgiedevateriserddechand Ha nixturais stifred £qr|3|0rr@1@ The formed
¥
ciffi it Al 07 AfuaFeRon E5FYLR AL chanBRRRde T igaRd 270 ¢
De@iaced pressure. The residue is taken up in DCM and
wat er i s added, The forned cipitate is 10filter
Bieactionaninirapt 6.3 edddibampe) (22, 7of me @ Tignapive én%%g acetyl-
Qd'e?cﬁfafé' drdt708 rfn% Pyé€ Sm/!;)elﬁ 1106 mLTBE/IPcQ[{H)Iﬁ)ergLSI%F fi hydrogenated with
fractions are r|e yi'el ding 372 D-07.
dhydrbgat Miemlrremzf Bbdrét RAtdvet night. i TdiB meaié‘elgd)mﬂuﬁv-lsi fiktytd @ver silica

U B4 SRl BRI b Sy ik TG RJP ARREP LA o
tl&@oH@hﬁYérraPiérﬂlfé'ré&&faﬂcMnéda'?_t60d’UBM@|lEiﬁl oS8 %moio [4,3

-g] benzo - thiazol-1-ylHrans- cyclohexanecar oxylic
acid ethyl ester A solution of 1.30 g (3.95 mmol)

967

B0 P L BPederbutsitstin BoRambeyridin-3at Sxcipyargsligpyrazolo

si.gﬂj‘eliilz@ﬂhllﬁm- K1PBicetdmigleaci al acetic acid is stirred

O Cfor 50 h. The solvent is evaporated and the
is_taken up in DMF. Purificationis WO
P ER2009/ 052959 94 perforned via RP-prep.
HPLE cClt oug 0ghaplty (gradient 2 - 60 % ACN). After
freeze-dryrR0 ng of D-08a are obtained. To a
SO|Uti§:%gf 371 nmg (0.774 mmol) D-08a in 17 nmL THF is
e

added lution of 148 ng (6.19 mml) LIiOHin 7.0 nL
wat er, reaction mxture is stirred at RT for 24 h.
d acial 5Sacetic acid is added until pH4 - 5 is

T6 aGhgdnsbal of NR0 EABYEMiMbY ALYRROIGINE Dl sisl Qlceti ©si€ Bhdded 7.46 g
&@essure The residue is taken up in DCM and water is

deagmothg- B@mﬁaeﬂwavlédiygratzmeéwd@chlorndé rderotifringp#tR T over night

%é}?& pé H(}Leﬁ 1484 BH% Ii'v&}agﬁe%itt%?te ngers 'vylﬁl %ﬁ@ﬂi Thg solid is dried and
o conp fetion,

&&REﬂﬂqﬁB(Bre dried at 40 C over nlght yleldlng 284 ny
D-08. 10 D-09)
N41- (4- Cyano- 2- net hyl - phenyl) - 3- (6- net hyl - pyri di n-3-yl1l
) -4, 5-di hydro- 1Hpyr azol o[ 4, 3- g] benzot hi azol - 7- ylPacet a
mde A solution of 2.50 g (8 mmvl) A-23 and 1.68 ¢
(11 mmol ) 4-hydrazi no-3-nethyl- benzonitrile in 10 nL
glacial acetic acid is stirred at 45 C over night. The
solvent is
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15

15 evaporated and the residue is taken up in 10 nL
EtOH After stirring over night the forned precipitate

w0 200pi1125¢5 ed of f and dried yielding 1.4 g D O9PCDERDYPI/052959

N-[ 1- (4- Fornyl- 2- net hyl - ph@hy1l) - 3- (6- net hyl - pyri di n- 3-

y1) -4, 5-di hydro- 1Hpyr azol o[ 4, 3- g] benzot hi azol - 7-y1lPace

tam de 20 To a reaction mxture of 600 ng (1. 36

mmol) D-09 in 2.0 nL glacial acetic acid, 2.0 nL

pyridine and 2.0 nL water is added 1.0 g (21.7 nmol)
D&%M{M@Mejhﬂ-m@dm@ Forield- (4 413;5 tetramethyl—l 3,2-dioxaborolan-2-yl)-

BRI R e massalola T aen b S0 Rl of

vvltchout cooling and washed with 5 rrL gl aci al acetic
ackd. Nhe Itrate i s evaporated under reduced
preH‘ég A h—of water are added to the residue.
The formed pyeckpntation is filtered off, washed with
wat er a:d;'}‘ﬂ"{ ed in vacuum yi el ding 450 ng D-10, which

IS use the next 5step wi thout further
purifi ion. D-11)
N41O(¢B- Br onp- 4- cyano- phenyl) - 3- (6- net hyl - pyri di n-3-y1)

4755& hydro- 1H

pyr &@zol o[ 4, 3- g] benzot hi azol - 7-y1lPacetamde 0O N4 H/ N

- N 10 A solution of 5.0 g (15.2 mmol) A-23) and 5. 20

4 sphrioh OlffﬁIﬂO)g @4 Hfmnlol)4)409d3 ae Tgrﬁbibé nm:ml) bis{jimacolt®0ibaton, 3.38 g

S Cfo N SipbicstiacadloN e e 3 o) atbaibion 4 sOpgivhenyl-
PhbsPhinE} b coné | Eifé'hlo?fd'e W@M%o@r}’p%x niwhhL Yhephar Mated under an

precipitation is filtered off and dri ed yielding 4
greon atnhespHersiat QP 145 odraghd-The, sum'ﬁnsmg)ls reduced to the half Volurne and

%-e piecgpzlg), {chl) g%,oﬁﬁefﬁé) pr’ Waﬁhg t&éw% th(S6 s wepcgr s mﬂ' ]ﬂO%I ahd dried

@ﬂdeazeﬂu@écﬂpras@}@ﬁewmgu a2@-04- JHAReeiA@M €Rd én the neht step without
FN14 / NN O - To a reaction mxture of 600 ng (1.19

Favdey pysificetipn, 2 nL gl acial acetic acid, 2 nL pyridine
and 2 m, water is added 1.0 g (21.7 mml) formc acid
and 300 ng Raney-nickel 20and stirred at 90 C for 30
Di-05) N DB(4—Baambq111en'yb)Bu(rGeethylaiﬂlhé-@yeﬂlmBiyl)Adl Shdibydro-1H-
coolin ? twice with m. MeOH DCM The
pYrazplold géb"é\iﬁﬂﬁi‘%’tlg&’lhﬁﬁ"é?mf@duced pressure and 10

m oof wat er are added to the residue. The formed

01—? ate is filtgred off, washed WO
200 4@' EP2aN9/ 052959 96 twice with 3 ni water
and dr¥ed¥ n myielding 588 ng D12, which is

used in_t ‘Nnext step without further purification.
D- 13)
N-[ 142 ono- 4- (met hoxyi m no- net hyl ) - phenyl ] -3-(6-neth

- p¥fi di n- 3- 34) -

yl ,
To adushegtian LAl BA RS bl i P SOAT A Gea e T R
D312madad) @%r3m5£bh(eﬂyl§-@%/erﬁﬂiﬁb hy@robRbANE. DY Q¥ naHt RET over night

hydrochloride in is stirred at 40 C over

#idghb at THeC theaolveahisipvanaipted.ithe eyilye setpeadagriggp mL McOH and
ESEEL P S RAH he¥Bfld hlerlaP R AHFed Srhf 8cd'Picldhe1 B ¢ D-05.
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10 MeOH/DCMwth 5 %triethyl amne. Purification is
perfomed via prep. HPLC yielding 150 ng of D 13.

W) 12565 PCT/EP2009/052959

NA3- (6- Met hyl - pyri di n-3-34pP21- pi peridin-4-yl-4,5-di hyd
ro-1H pyrazol o [ 4, 3-g] benzot hi azol - 7-y1Pacet am de o
NFNI14 15 A m xture of 5.20 g (15.8 mmol) A-23 and

3.6 g (19.1 mmol ) B-26 in 200 nmL gl acial acetic acid

is stirred at 80 C for 72 h. The solvent is evaporated
BAdb) 'Yl -( 4 Birame-pibe ny Bide(6- mptliynlam'nma:yrédiu Jaylirdfudihydee-1H-

ot assi rbo ate heformed precipitate
Bgrarzpfopgglgi n’a\ '&é‘gﬂ 9¢ water. Purification of
theocrude product is performsd via MPLC 20 (DCM MeOH

7_2/ ielhding 4.0 g of D-14. WO
ZOOF %

3009/ 052959 97 D-15)

Met IN-Ro- et hyl ) - phenyl ] - 3- (6- et hyl - pyri di
n- 3-y1) - 4,%-Ni hydr o1H pyr azol o[ 4, 3- g] benzot hi azol - 7-y|
pthloc anmi c acid S-ethyl ester s4 -\ V/ NN
Toasionof 150 ng (0.306 nmol) D-16 in 2 nL NWP

is added 153 iut (0.895 mml ) 5dii sopropyl et hyl am ne

R R bR RO R R T N A R TR
addeginiod) “bgomeahch %ﬂhgﬂﬁzﬁlg By 8108k bH A A Rar Xt dt RT over night

extracted twice wt The conbi ned organic

araylsh@t 30 &C tha sodvesvisrcvrpgod. thagrsislia povuapanded el mL EtOH and
9 )
HRIECP2f R b S e b B MR e B g oo

%i%h/%ﬁl@d*\ﬁﬂ(o@t fathby purpyoatidn.n- 3- y1) - 4, 5- di hydr o- pyrazo

lo [4, 3-4d] benzothiazoll y1] - benzal dehyde
0- met hyl - oxi ne NI-1,Nd NN To a solution of

B B g Ml S Ay s st

tidaai-1eyl]-oisxdydlobexamesiiboxelic a¢éid60 C for 6 h. The

sol yent is evaporated under reduced pressure and the
re du,@ i s taken up in water and DCM Pot assi um
carpog ch ntil the aqueous phase becones

bach s e ¢ separation the aqueous phase is
extract ed N-W ce rth 50 nL DCM The conbi ned organic
| ayers washed with 1 M aqueous HCl sol ution. Sone
MeOH i ded to the organic 20l ayer, dried over

Na2bQg and the solvent is evaporated under reduced
pressuye yielding 113 ng D16, which is used in the
next step without further purification. WO

POWR) 313[2516@@@51115@200@@6@95&@@-3 HH73-dihydro-pyrazolo
A IRE ol BT Sot b nefap sy b ifp Ry 4T O 1 P

H2N-)(/
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S--- -/ NN----- To a suspension of 4.7 g (13 mol)
C73 in 5 nL dioxane is added dropw se 2.14 nlL 5conc.

W@uweows6HCL sol ution. After conpl ete additi onP@THEP2009/052959

reaction mxture is heated%it 95 C for 2 h. Saturated

NaHCO3 solution is added to the cool ed reaction

m xture until pH 8 is reached. The fornmed precipitate

is filtered off, washed twice with 5 nL water and

dried in vacuo yielding 3.70 g D17, which is used for
Arselvmientof 3301 (i WhroumDfAH28 hed I&Jrg' (f4i7éatlinoﬁ 4- hﬁirazmdcsyclohexane-

ST Gl e e AT St R

86 thlféestoﬁ%nt f%setv oréreland tHe@cliucko QakdB up In DRIFIRIrFicAricdts
and 284 (4- brono- phenyl) - 15hydr azi ne

hVﬁﬁﬁ@ﬁWﬁYRééﬂﬂhfﬁﬁihﬂﬁgmw@gﬁmhﬁé@ﬁd@nﬁ%Tép SACN) rABer frecze-
3 vent i s evaporated, the
agngﬁbgrggo{gw%gl%ghﬁm OH and sonigated for 15 min.
Toa sshkibal offas Biigdll . 54 snrhb ) DO ROinFf mBMH K s added/a EdIdﬂlcﬁgof 294 mg
780 ng D-18. WD 2009/ 112565PCT/ EP2009/.052959 99 D-1 %
GaA mpe\ M iollmevaten dherssghionmixtarcyy ytirnedsit g0REdpp3 d. Glacial
I t
Féé%lgﬁgig?r% ad S%BWQ Hy i@%&{c&%d Xid ﬂr%lé ;818%:1@ o?%%agécmﬁ{dlay reduced
peks2®e. r‘ﬁhnlr@md—‘&e]lﬂ tadanl uft iIBDCY @id %terrrmid}iecB -1k fomﬁﬁ)rmplta‘ce is
aci a acetic.acjd is stirred C over ht . .
BhaSedir, B NaCE (P foahS S o hse Py | Gpopplotion. The
ESvbiaddsciat Mﬁbﬁ%&'@%@@l&cﬁhy@w&g plog. aqueous |ayer
Is extracted twice wt he cConbi ned organic
| ayers are dried over NgSCﬂ and evapor at ed under

AL REAiaABo s Er b iFuby s Shebs R A B e gplpg el venco-

tki@x01-a24a| -elstoydtotib RaRéArbokpli@gal- 7- y! pt hi ocar barnic
acid S-ethyl ester 0O NAN N A solution of 2.50 ¢

(4,94 gmol) A-34 and 0.941 g (1.11 nmol)

2- LQy sl azi ne hydrochloride in 10 nL gl aci al
acetli Cs& Qtvrred at 80 C over night. 15The

sol vent Mt ed under reduced pressure and the
resi dug—8 taken up in DMSO' MeOH. Solid material is

fet'ding 0.680 g D20, which is used w thout
Sy purification for the next step.

D-08a) 4-[7-Acetylamino-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-pyrazolo[4,3-g]benzo-

thiazol-1-yl]-trans-cyclohexanecarboxylic acid ethyl ester

@)
_{ N
N— =
H s 7 A\
\\N—
O:(
@)

A solution of 1.30 g (3.95 mmol) A-23 and 0.967 g (4.34 mmol) 4-hydrazino-cyclohexane-
carboxylic acid ethyl ester hydrochloride in 30 mL glacial acetic acid is stirred at 60 °C for

50 h. The solvent is evaporated and the residue is taken up in DMF. Purification is
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WO 2009/ 112565PCT/ EP2009/ 052959 100 D- 21)
[ 1- (2- Chl or o- phenyl) - 3- (6- et hyl am no- pyri di n-3-y1) -4,

WG2@ohyxssd- 1H pyrazol o PCT/EP2009/052959

[ 4, 3- g] benzot hi azol - 7-yl pt B#ocar bam ¢ aci d S-et hyl

ester To a suspension of 200 ng (0.512 mmol) A-33 in

15 nL isopropanol is added 275 ng 5 (1.54 mol)

2- chl orophenyl hydrazi ne hydrochl oride. After stirring

at 80 C over night the solvent is evaporated under

pathroed vy RBpoere HALE! dirogatbgGiphy (Padient vheE o AENDster freeze-

oM DG Bels P bRkl on for the next step.

44 4-s6kEbY bABT NAp30 (64 ARAd1Y D=084 ihdi7inB THE s 4d@cdl feHidArof 148 mg
%r azol o [4, 3-g] benzol0t hi azol -1-y1] - 3- net hoxy- benzoi c

1 9mprd IO e Y 69 mlgwatep, Thegeadtion nikturqisstiged 3t BT @ i3h. Glacial
L), A ] (d ' cj
KBb pe IR RRIng e RSB 7 sl gt FapHR sy recuces
pRsava e atsdhican ehkbmap ireBiCiend satcakemidud The fd@ndtlprecipitate is
EtOH. The precipitationis filtered off, washed tw ce

fitengd affnMope weten iy addad s fidpts fadraie e pregpitgtion twocompletion. The
RO R PSR RS ey .

pyrazol o [4, 3-g] benzothi azol - 1-y1] - 3- met hoxy- benzoi c
B 211 a2 m iy o s e RS LabS aro- 11

Y 1o a4o-7001-Bvdia i di n-3-y1)-4,5-di hydro-
gg‘:aézof%[xf?%@- g]g%lg%éogyﬁg%dit?l%?{/él] - 3- et hoxy-benzoi c
ester o/ Areaction mxture of 6.72 ¢

N 23 d 4.29 g (20 mol) B-34 in 50 nL

gl agi ag etic dacid is stirred at RT over night. The
sol vent is,¥ apordted and the residue is taken up in

di oxan ter freeze-drying the residue i s suspended
in 40 Et OH and sonicated for a few m nutes. The

aci met hyl

solid erial is filtered off and dried yielding 4.80
g ofyThe desired product D 24. 15D 25)

447- Acet yl am no- 3- ( 6- net hyl - pyri di n-3-y1) - 4, 5-di hydr o-
pysoditiohof 2,58-gyBeme)-A-2Biaad 6168 B-(} 1JmiBe lptyxyezbenl-oicthyl-
gecnlzgnitril\e/% %8 %8_{ g %czlgIGe?CEt(%J égg %sos%%{e 521%2? 9C over night. The solvent is
evaporated and the residue is taken up in 10 mL EtOH. After stirring over night the formed

precipitate is filtered off and dried yielding 1.4 g D-09.

D-10) N-[1-(4-Formyl-2-methyl-phenyl)-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-1H-
pyrazolo[4,3-g]benzothiazol-7-yl]-acetamide

_</N
N =
/ N

N-N

e

O\
To a reaction mixture of 600 mg (1.36 mmol) D-09 in 2.0 mL glacial acetic acid, 2.0 mL
pyridine and 2.0 mL water is added 1.0 g (21.7 mmol) formic acid and 300 mg Raney-
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102 A solution of 4.80 g (9.44 mmol) D24 and 1.61 g
(37.8 mmol ) LiOH in 60 nL dioxane and 12 niL water is

waeimwnedent RT for 2 h. 100 nL water and 1 M apCiEBR2)09/052959

HC1 solution are added to ®he reaction until pH 4 is
reached. More water (150 nlL) is added and the forned
precipitation is filtered off, washed five tines with

20 nL water suspended in water and 5dried in the

freeze dryer yielding 4.30 g D-25. D 26)

higkel (a8d Gy atgeity by 38 nfi6- Tﬂmﬂeycttiopyniixdirﬁ issﬁlyamd dff Svithioht cooling

U R on holgctn de e 50 2% TGS s o IR Suced pressure

dndH) BIL(cKBvaterM®hddcd 1O raGHNO NBP Z8fick pré@pitafioR & Alkered off,

glaci al acetic acid is stirred at RT over night. The

Peshed avipr welepinddriagrin ivecwun vielding 470 mg Rxdherhiehnisqiscd in the next
%{Ael%}ufé%l_gutﬁﬁgé%%ﬁlcatﬁﬁfet' c acid and dried yielding 4.04

447- Acetyl am no 3-(6-net hyl - pyri di n 3 yl) 4, 5-di hydr o-
ﬁyrazol 0 [4,3-9g] benzo- thiazol- - chl or o- benzoi c

clid fYrék Br@@%‘rcya@wph&nwaﬂq whﬁlwmd@ éfyl)44,§ahgydro 1H-
) 3-chl 4-
ﬁ% razin g@%ﬁ‘?g?@&ggl oﬁ]nec{%}'ﬁ cgestng? |)n 38 nﬁr& aci al

jl c acid is stirred at RT over 20night. The sol vent
_g, ed apd the residue is taken up in

dloﬁ , er freeze- drying the residue is

suspended | 1Y 50 Al of Et OH and sonicated for a few

m nut e ¢ solid material is filtered off washed

with 5 tOH and dried yielding 2.61 g D27. WO

2009/ 65PCT/ EP2009/ 052959 103 D- 28)

447- et yl am no- 3- (6- net hyl - pyri di n-3-y1) -4, 5-di hydr o-

pyrazol o[ 4, 3-g] benzot hi azol - 1-y1] - 3- chl or o- benzoi c

A@bdltloadf A Osg){llitz' mm0d>)‘A-23§3 Bndy5.06 gX82. mmhb 1) B-t2dmardh3if&zino-

Li OH in 30 nL di oxane 5 8_nmL wat er,

P@lzgﬂtfﬂlF é‘blz%fnl iectap posicracidyis aied gehleC §ﬁé by The sRftieBis

55% ﬁl@é UWdQhe Ak Qe 1tn)h1% &E@%@)H%fééf‘&ﬁ 1n§?vér ﬂl%ht the formed
C . 50 nML) is a or

More wat er ded and t

preepitpiidrats diliesedfdff gret @mbdo&feldlmé Red dfitheedasiredprodiigtiD-20.
m. water suspended in water and dried in the freeze
dryer yielding 1.72 g D-28. 10D 29)
bT %21, é\& flrl (ivhmﬂm-mrﬁ@mﬁmm =(BhREYI-pRridid=-35 h 5 -adWdro- 1 H-
nmaylo&%&g&l?wzgtlg?méﬂzxdt Atedamide7- y| pacetarnide -0 A
reagtion mxture of 2.00 g (6.07 nmmol) A-23 and 1.74 ¢
(#429 B-31 in 20 nL glacial acetic acid is
stipréd RT /6Vsr-ni ght. The sol vent is evaporated
under Y edficpd{5ypressure. Water is added to the
residue_glhoNit is extracted seven times with DCM The
comnbi or?ani c layers are washed with saturated NaCl
sol ut i Br dFi ed over Na2SO4 and the solvent is
evapor at ed under reduced pressure yielding 2.68 ¢
’@o %QeacuMpnﬁ%&/ éf@'é@éng { ﬁ%%QQPDQ&%ﬁQM chi §&~)nc acid, 2 mL

N-[3-(6-Ethyl-pyridin peri di n-4-y1-4, 5-di hyd
pyidipg pd Amd] watfnis :ad@e}dobﬂ go(fih 7alzmbl) forypipacidtadige mg Raney-nickel

and stirred at 90 °C for 30 min. The reaction mixture is filtered off without cooling and

washed twice with 20 mL MeOH/DCM. The filtrate is evaporated under reduced pressure
and 10 mL of water are added to the residue. The formed precipitate is filtered off, washed
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N F14 NN ("N ----J H D30 can be synthesized in
anal oguously to D-14. 5 Exanples E E-01)

WOMI[A R25Eh| or 0- 4- 1[ 1- cycl obut y1- 1- pyrrol i di n- | PgI/EP2D$1652959

(E) -yl i denePam not pheny1l) - 36 (6- met hyl - pyri di n- 3-y1) - 4,

5-di hydr o- 1H pyr azol of 4, 3- g] benzot hi azol - 7-y1] -

acetam de 10 To a solution of 597 ng (3 mmol)

cycl obutyl -pyrrolidin-I-yl-nethanone in 2 nL dry

CH2C12 a solution of 330 iut (3.9 mml) oxalyl

tyrib@rviithé h waterlan@idpia] i vasuanideddag St ez Pels wihaah is used in the
% hﬁﬂgf %red at T for 1 h. To a solution of 100

B2, NVP t he freshly prepared
solutlon of

1-(chl oro-cycl obutyl - met hyl ene) - pyrrolidini umchloride
DPnl3) W1- tﬂ-@mmm%(lmmewmnn@mﬂ@d -Phenyll-F+{6-methyt-pyrdin-3-yl)-
X CH2C12 i s
S o Bt Pt e thlbap Sy 31l eantR
oIQtlon by both RP- HPLC and NP-HPLC. Yield: 81 ny.

E—ﬁ are prepared in a procedure anal ogous to
exaHﬁKgh E- N[ 1-

[ 4-(6- p i n- 3-y1) - phenyl] - 3- (6- et hyl - pyridi n
-3-y1) -4 .-dihydro-

1H pyr@ 4 3-g] benzot hi azol - 7- yl1Pacet am de

I nt er e a ' D-04 (70 ng), 2-chloro-5-bronopyridine

@3§Hg and potassium carbonate (73 ng) are added to

DM- (1 nmL). The reaction flask is purged with argon
AHdmﬁﬁhmakuﬁébanhﬁQYOB@DS@MHﬁBMﬂ&hH&@EUmgQO6OBnmgﬂ)O&ndhyk
%%ged The reacgk%ﬂ4|s heated to 110 C for 25 24 h
oxylamipcdyleockiosnadn 2 RYICOH |ssbFied abil Gaxpavehy; The reaction

%{E}?E{ge(lg %@apmra)ted \{ﬂli%r B f _|15r9§§;ufe' dnld"eRd f‘esfdge Ekutﬁkéﬂ @m 2mL
RROGT/DL2S %Wﬁﬁﬁﬁl@gdrﬁBEQBﬁlﬂ@ﬁon E—lﬁa)rforned via prep HPLC yielding
Ni? g fﬁ@& -pyridin-3-yl)-1- (4 t hi ophen- 3-yl - pheny1)

B2 ‘0- 1Hpyrazol o [3',4':3,4] benzo [1, 2-d]
t hi azol - 7-y1lPacet am de Internedlate D-04 (70 ng),

3- br onot hi ophene (33 ng) and potassi um carbonate (73
Pgh4) dy-63- éﬁ:rhr@!hylw;mwn(&ylhﬂ)plpmnélm@abﬂ45@hhf/drazskHrlsyrazolo

t k t h | -
@B%%@EWFW@? &’.%n ﬂTP ganbi(lglgdggd The reaction

is deated to 110 Cfor 24 h. The mxture is cooled to
R=r/< f N6 washed with MeOH (300 pt). The

r esiil g"‘ {at- Is purified using RP-LC/ MS

( ACN: H20- A pM-1). Yield: 2 ng. E-7)

N-[1-( 2 -thoxy bi phenyl-4-y1) - 3-(6- nethyl pyridi n- 3-

y1)-4.\5-¢i hydro-1H 10pyrazolo [3',4': 3, 4] benzo
[1 2-df~t hi azol - 7- ylPacetanide I ntermedi ate D-04 (70
2- br onpani sol and pot assi um carbonate (73

ﬁg)lfxarre ohddle Hd SDMHOD A-A3 pnd Thee (18danineh B-ROIK2QmrL glacial

ce 19 %gld 1% %t}rlrep e%ﬁ/l g%g Z) Ihn"lé epsaoll\fent 1S ev. n%%ratfg aIlll% Sheirgmdue is taken up
ﬁﬂxdﬁdr anthejue@ac %Qﬁ)t%&uﬁﬁ@ﬂﬁdlaie@ohiﬂbncl"lﬁ@forﬁéd brecifiﬂt@te is filtered
mxture is cooled to | filtered and washed wt

pH@nd praghedwigh Wégemlrurﬁlgaﬁrqq efrthe erudg proslugfijs per @alqsisVlWIPLC
@cmr@}r PN FRQadth fieRithgtd 0 3D 44, 20 no, 30.  E-8)

13- (6- Met hyl - pyridin-3-y1)-1-[4-(4-nethyl-pyridin-3-yl
) - pheny1] - 4, 5-di hydr o1H pyr azol o[ 4, 3- g] benzot hi azol -
yl}-acetam de Internedi ate D-04 (150 ny),
3-brono-4-net hyl pyridine (50 iut) and potassi um
carbonate 20 (390ng) are added to DMF (5 niL). The
reaction flask is purged with argon and

tetraki s(tri phenyl phosphi ne)pal | adiun(0) (8 ng) is
added. The reaction is heated to 100 C for 3.5 h. The
m xture is cooled to RT and added to DCM (15 niL). The
resulting mxture is filtered and washed with DCM (15
nL) The DCM i s reaned under reduced pressure and t he

. R A~ - e~ 1 o~
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106 24 h. The m xture is cooled to RT and added to DCM
(15 nm.). The resulting mxture is filtered and washed

wowrak/1DSk4 (15 nl). The DCM was renpoved under rRCUERH09/052959

pressure and the resulting9DM solution is purified

using RP-LC/ M5 (ACN: H20- TFA pH 1). Yield: 49 ng. 5

E-10) N {3-(6-Ethylam no-pyridin-3-yl)-1-

[4-(2-met hyl - pyridin-4-yl)-phenyl]-4,5-

di hydr o- 1H pyrazol o [ 4, 3-9]
Belfﬁz)dl-iﬁ4-&Mﬂhowyn}lmametlefﬁrnl@nWHt?e(Gafm!:tlmlq)yD(ﬁﬁ-3()H)l:5,5 dihydro-

R R e A T L N e

t-e\ (15 nL). The reaction flask was purged 10 with
arg anid ‘g’ i s(triphenyl phosphi ne) pal | adi un{ 0)
(120 r&b}QS ,

he reaction was heated to 100 C

for 24 h. The /i e was cooled to RT and added to
DCM (15 . The resulting mxture was filtered and
washed DCM (15nm.). The DCM was renoved under

reduc ressure and the resulting DMF sol uti on was

purrﬂ]ed u5|ng RP- LC/ M5 (ACN H20- TFA pH 1). Yield: 120

a@g %B%Sﬁg{(g g 5' ﬁ(glw%ﬁlﬁﬁwgl% is ad%de&d]])5_3 1].J:L (0.895 mmol)

diidoy pgieﬁbl’lﬁﬂﬁl@%ﬁd 924 ﬁ1g3(0@]81 mmol) ethyl-chloro-thioformate. The reaction
benzot hi aZzol - 7-y1} - acetam de Intermédiate D-06 (500

mgpturcs atmrmeltplw pair meghd- Wetco addaql:todhp gl amskthe resultant mixture

bR 5 RE PR STRL R B O i TR S BGF Byer NSO

afdenpanttdtudtieadstsdet ipr@en yidhias nbo ey Pl i5(Uded in the next
(120 .ng) was added. The reaction was heated to 110 C

step wathput fyrthereupificatéMave. The mi xture was cool ed to RT

and added to DCM (15 nL). The resulting m xture was

filtered and washed with DCM (15 nlL). The DCM was

Delg) el - Andhed-3#(6dhethsll-pyigdincd-gl) st dilyaro-psvhols[d, 308 benzothiazol-
solution was purified using RP-LC/ M5 (ACN: H20- TFA pH

byll- hﬂl@ﬁhiehz%on@ethzb“@elz)

4-[ (S)y7-Acetyl am no- 3- (6-net hyl -pyridin-3-yl)-4,5-dih

= g
AN ¥1] - cycl ohexanecar boxylic acid
- ( Nﬁmthyl pi peridin-4-yl)- am de To a
suspe n of 40 nmg (0.09 mmol) DO7 in DVF 45 i ut
(0. 27 |) DIPEA 40 nmg 30 (0.11 mmol ) HATU are added.
Tbg {Xture is stirred at RT for 15 mn before 14 i ut
(010 mmol ) 1-nmet hyl-4- (et hyl an no)pi peridine are
e dediutidhef Fi Er(e 0D $nréibl) D-29lin MGnL. MeOH and 3 mL DCM is added
2009/ 112565PCT/ EP2009/ 052959 107 overni ght. The
pidepiyt MaHEY dwa@mwtlutm &be re@@m@umaqwewa@h‘@d apiop RCor 6 h. The
Fin
%o?\ée 6 23[ ev?igc?rgjt ?rnr%{i/%cglﬁg%r%:a d\ﬂ%drggldue 18t EB{%B ea(t]elr and
BCM. Iaﬁ@ssmhe@abcﬁdtd i8 addqanoee dwalumlphgmcbmeebmm |Aefter phase

E-12. 1f the conpounds 5did not precipitate in
sqperation éhaaqﬁawaahaquléyxté%edpw»?q ViR SBylnPEM. His eombgned organic

FX%?)%%%%)?? mlt%lol Mea%eﬁ)ljs %Cln‘seothfl‘;[l%n Sﬂeny e]OI;é is added t%th]e organic

layei, diied 8vgr Na»,SO,4 and the solvent is evaporated under reduced pressure yielding

4. 5-di ro-1H zol o[ 4, 3- zoth|azol 1Pacet am
fiomg b b dled pthe Fext 3991 PREUTHisK pusision.
hydrochl oride (1.3 g) are added to MeOH 10 (20 nm.) and
allowed to stir at 40 C for 30 mn. The solvent is
then renoved under reduced pressure, 5 nL NWVP are
added and the resulting solution is purified using
RPLC/ M5 ( ACN: H20- ammoni um hydr ogen car bonate pH 9. 3).
Yield: 1.78g. E-16) N-[1-

[4- (I sopropoxyi m no-net hyl ) -2-net hyl - phenyl ] -3-(6-neth
yl - pyridin-3-y1)-

154, 5- di hydr o- 1H pyr azol o[ 4, 3-g] benzot hi azol - 7- ylPacet
am de Internediate D-10 (70 ng) and isopropoxyamn ne



10

15

108 E-18)
N-[ 144- ( Met hoxyi m no- et hyl ) - 2- pr op- 1- ynyl - phenyl ] - 3-(

w® 200t kppbs pyri di n- 3- PCT/EP2009/052959

y1) -4, 5-di hydro- 1H pyrazol 884, 3- g] benzot hi azol - 7-y1Pac
etam de Internmediate D-13 (140 ng), lithiumchloride

(33 ng), bis-(triphenyl phosphi ne) -

pal | adium(l1)chloride (18 ng) and triphenyl phosphie

(27 ng) are added to DMSO and 5allowed to stir at RT
De]r7)51 -Isopropyi-86tmdthyl-pyogipas-¥))-4, S-dilyLiro-1dfypyi azolapba-
aﬂ) Bort 8@1 w se and the reaction mxture is then
RRshEqfh MG 25 nmin. The reaction mixture is

filteg and purified using RP-LC M5 (ACN: H20- ammoni um
Hywdr'oden | carbopate pH 9.3). Yield: 35 ng. 10E-19)
447-Acety 0- 3- (6- net hyl - pyri di n- 3-y1) - 4, 5- di hydr o-

pyr aza[@['ﬁ 3- g] benzo-

t hi azol- 1-yl ppi peri di ne- 1- carboxylic acid

di met hyl am d 0 m xt re of D14 (15 ny, 7 [t nol

ina Stlmegﬁlﬂgx ng‘n7 rge(a 13 ﬁeﬂ%l G-T3 msBmly digsgng it ﬁddzg GEOPPYES % 44 mL
F‘(QQ. %@BuﬁH@l i 1mS A iR EQ@P’QVJ &byl e re(agt"i)’on m[x!t\hre iSRdated at
tnol). The reaction mxture is stirred overni ght at

923’ CTore h.etirated NmHG(Dﬂwluts)nfls hdded eal tl&rmboteldeemhn dsxture until

drie n .vacuo : .
B3 bt I8 ARl bR TE R bGEges ith S mL water and
@?i@HWz' ko }%ldmg 3. 76z @07 Nvhich i 1s used for the next step w1thout ﬁthher
3 6- Met hyl - pyti di n-3-y1)-1-[1- (3-pyridi n-3-yl - prop-2
HycEjioni peri di n- 4-y1] -

204 5-di hydr o- 1H pyr azol o[ 4, 3- g] benzot hi azol - 7-y1}-ace
tam de A mxture of D-14 (10 ngy, 245 [tnol),
Dorsmlqwaﬁlo(@?en% l-Zﬁ((WEHeﬁiyl Zg;zlchm,yl)‘l-4,’52(11171157@}&1H-pyrazolo
cog_g brom de (70.2 l)

WPW@OWTY& f@bawlwldmhyh ¢$ferand ol si eves (4

A) i 5 nL dry di oxane under an argon atnosphare is

Sbidr ed O Cfor 1 h. The reaction mixture is
flltyréd and the reaction mxture i s washed
wi t h wat er?25andnbri ne. The organic phase is dried

over MySO4NaMd concentrated in vacuo. The residue is
purified By preparative RP-HPLC (5 - 98 % ACN in
water). el d: 8.2 ny. Exarrple E-28 is prepared

anal o§ous to exanple E-27.

Y —
Rydraliifie Hydta()hlélmcﬁrdeOhnU rg&cibﬂ-lawlbazmll i® sthrlﬂecBat@I) °C for 48 h The

benzot hi azol - 1Pacet am de A m xture of D-14
gq;}v%lt Wayora‘g: p I%W‘H’@d%l%@& Hp &éwﬁ’é{ %Igi s]_aglc@tedzfgr ]_15 rmn The solid

}—%ID%II\}/Iﬁt(ell 1, 5}?@3@1&5’( stl 81?%D118m0at ISET6OT&n

sodlun1tr|sacetoxyborohydr|de (12.5 g, 58.5 mmol) is
added and the reaction m xture is stirred overni ght at
RT and then 2 h at 40 C. The reaction mxture is
poured on saturated aqueous sodi um hydrogencar bonate
and extracted with DCM contai ning 10 % MeOH. The

conmbi ned organi ¢ phases are dried over Na2SO4 and
concentrated in vacuo. The residue is purified by
triturating with ethyl acetate, flash chromatography
(silica gel, 10 0 - 10 % MeOH in DCM containing 0.5 %
ammoni a) and finally by triturating with Et OH and

di oxane. Yield: 3.61 g. E-29 and E-31 are prepared

Wi th a procedure anal ogous to exanple E-30. 15E-32)

[1-

[ 4- (Met hoxyi mi no- et hyl ) - phenyl ] - 3- (6- net hyl - pyri di n-3
-yl)-4,5-di hydro- 1H pyrazolo [4, 3-9]

benzot hi azol - 7-y1Purea A solution of 50 ng (010 nmol)
D-15 and anmonia in 1 nL NW is stirred at 90 C over
night. The reaction mxture is purified using RP-LC/ M5
(ACN: H20-TFA pH 1 - 2). Yield: 1.13 ng. 20 E-33)

=48



30 To a solution of 100 ng (0.204 mmol) D16 in 1 nL
NVP is added 102 iut (0.597 mol)
walrisomsepyl et hyl ami ne and 60 iut (0.658 muol )PCT/EP2009/052959
met hoxy-acetyl chloride an@stirred at RT WO
2009/ 112565PCT/ EP2009/ 052959 110 over night. The
reaction mxture is purified using RP-LC M5
(ACN: H20-formic acid pH2 - 3). Yield: 46.9 ny.
E- 35) 2-Hydroxy-N [1-
D4LY) el Thdsatykamine-FeG ol groppaiding3-8h-de-dibty ye-ppyaziotii| 4,3 3| benzo-

Hﬁﬁ%%ﬂﬁﬁkgaﬁhv%a&gvéﬁ?§ﬁ¥@@°|o“ﬁé%§|8%ion of 453 ny

(0,331 nmol) D-16 in 1 nL NWP is added 165 iut (0.964
nn@ pro Iethylan1ne and 226iut (1.99 mol)

eNo tyl Oride and stirred at RT for 30 nin.
20 L Wat [éar %dded to the reaction and the
resultaay mxture is extracted three tines with 25 niL
cgitbi ned organic |layers are dried over Na2SO4
e 10sol vent i s evaporated under reduced
préssyre. The isol ated crude product is dissolved in 5
m. MeOH and 2 nL (33.1 nmmol, 32 % ammoni a sol ution
A@madde df 1 AD tee(@.28tmmo|) mgl&tamRT 39 @r(528mmph BsB1 wedt mlglacial

B R LR EE R SR oD OBl gl b enup
H}SIDUM Bﬁ'dagrﬁ@d NACDND H i, Thé a@&dotls Rieris 'exﬁactedYﬂvﬁ&éjvvlth DCM,
22.7 mg. 15 E-36) Cycl obutanecarboxylic acid

fhe-cogbpred wydandc legerretehdricdmyer Ma®03-2pd pvaposater] wyder ectMegs pressure
I, ] benzot hi azol - 7-yl panm de I ntermediate
%&?ﬁﬁ%ggéél§lgand di -i sopropyl ethyl am ne (0.18 g) are

di ssolved in NWP (1 nL). Cycl obutanecarbonyl chloride

&O.l&ég% is then added and the reaction mxture is 20
r3 Fghglapyinerpyriging-3;yDol-g-tolykd3-dihydyo-J Hapyragolgf4py gl benzo-
: wed to stir for 10 mn
m‘”@% )glﬁgm?ce%g?lﬁgﬁggnﬁﬁ gt?gl ‘I%iérfol ltered and purified
gCRPLCYNB (ACN: H20- anmoni um hydr ogen car bonate pH
_/< 2 H E-37)
hMl Isop - ((6- Ryt - pyri di n-3-y1) -4, 5-di hydro- 1H

-pyrazol o [4)3 2 ] benzot hi azol - 7-yl Pi sobut yram de
I nt er nedi ate D 17 (150 ng) and di-isopropyl ethyl am ne
(0.18 Q) ¥ di ssolved in NWP (1 m.). isobuteric acid
chloride (0.15 g) is then added and the reaction

' ol H 1

BUHER or b T iha § ) T MeboTabfOE
plidnythedrazoe h&ﬂrdﬁhhbnﬂé 1RT0 ni[hgacnelaembn@mmmmmd at 80 °C over night.
filtered. and purified u |n% RP- LC/

@@1}&% ISPl R e 66T PATSBYR AR twe@dlsﬁ) is takeg ug:in

Sf@/Medi‘I) é’cﬁf&%&t&%&ﬁ? Ff%é%épgfﬂﬁl%/tﬂéﬁﬁé% i bhrifi€a 3&)prep. HPLC
opr opanecar boxyl i ¢ aci

ylﬂdnsg)@ﬁ&(ﬂ)g D-20,(whipte ishyskd p/ytholdl foetBeryplyifidation for the next step.
di hydr o- 1H pyr azol o[ 4, 3- g] benzot hi azol - 7-y1] - am de
Cycl opropyl carboxylic acid (0.12 g), diisopropylethyl
amne (0.12 g) and TBTU (0.44 g) are dissolved in DCM
(1 m) and allowed to react at 30 C for 30 mn. A
solution of 5 internediate D-17 (150 ng) in NWP (1 nL)
is then added dropwi se to reaction mxture which is
then heated at 90 C for 4 h. MeOH (1 nlL) and 1 drop of
HCL (conc.) is then added and the m xture stirred for
10 mn at RT. The reaction mxture is filtered and
purified using RP-LC M5 (ACN: H20- ammoni um hydr ogen
carbonate pH 9.3). Yield: 70 ng. 10 E-39)
NA1- | sopropyl- 3-(6-nethyl -pyridin-3-yl)-4,5-di hydro- 1H
-pyrazol o [4, 3- g] benzot hi azol - 7-yl pf or mam de Form c
acid (0.53 nL) and acetic acid anhydride (0.65 nlL) are
added together and stirred at 30 C for 30 mn. The
solution is cooled to O C and internediate D-17 (150
ng) |s 15added The reactlon |s allomed to react

NN~ — . I N N 1



25 RP-LC/ M5 ( ACN: H20- ammoni um hydr ogen car bonate pH
9.3). Yield: 10.9 ny. E-41)
WO 2009410465 4- Met hyl - pi perazi n-1-y1) - pi peri di n- IPGIEPIhE052959
yl }-3-(6-nethyl - pyridi n3-y1)0- 4, 5-di hydr o- 1H pyrazol o[ 4
, 3-g] benzot hi azol - 7-yl]-carbam c acid nethyl To a
solution of 200 ng (0.302 nmmmol) D18 in 2 nL DMSO i s
added under nitrogen 30105 ng (0.936 mmol ) potassi um
2- met hyl - propan-2-olate, 70 ng (0.103 nmol) PEPPSI and
D120 - 2-6:BO®- plm;iy)) -3- (6 -methylamino-pyridin-3-yl)-4,5-dihydro-1H-pyrazolo

TRl i bbb b B 083550 112 neat ec

uhRger an crowave |rrad|at|on (Biotage) at 130 C for 45
' gelCtii on m xtyre is purified using RP-LC M5
u ﬁys Mgen carbonate pH 9.3). Yield:

y .zéFo[4 3-g] benzot hi azol -1-y1}-3-chloro-N, N
- di net hyl - benzam de A reaction m xture of 70 ng (0,133

??ﬁmsysmn@gn 0&%0021115 (@ élaemm?rﬁré i@ lrfoelﬂaysopmnapolzs added 275 mg

glmo "F’;E;:Dgf fltﬂrgfogﬁeﬁ’qﬁ‘}((g palm pwgagp‘%MO S |Af1§ g’tﬁ?‘lﬂg ak 80 4 3ver night the

sbiledlt (Dsre\dpomfed ﬁd&&ed‘ljpe(i@)r&gﬂre yirddipg 150 mg D-21, which is used without
ri phen ne in 500 iut 10 dlethylanlne and 500
‘ﬁﬁwfﬂﬂ%¢@E %ﬁé Yot P8Pheat ed under ni crowave

i rradiation (Blotage) at 90 C for 90 mn. The reaction

m xture is purified using RP-LC M5 (ACN: H20-form ¢
Bel2) 4plH- Acety]@)ninoéi3d|6dnem®l-pgridilE3-ng)4 5-dihydro-pyrazolo[4,3-g]benzo-

L‘yiﬂ(ﬂz} )§ - -lﬂ _- 40l tn'?e‘%ﬁ%'e%ie‘%p 1-ynyl)-pyridin-3
hyF{wrazolo[4 3- g]benzothlazol 1-y1}-3-chl oro- N, N-di net

b de reactlon m xture of 100 ng (0. 190
ol I (0.341 nmml) 3-nethoxypropyne, 3.6
ng (0.019 I Eul 26.6 ng (0.038 mmmol)

bls-(t ,Héﬁyl-phosphane)- pal | adi um(11) dichloride

ng (0.038 mmmol ) triphenyl - phosphane in 500
yl'am ne and 500 iut DMSO under argon is
heate; under mcrowave irradiation 20 (Biotage) at 100
C forr 120 nln The reaction mxture is purified using

E,F;g#cac{or% Agg&m moLiwAby?ﬁd gn%gzey g (% gl%rl]o%t ﬁ ﬁ n%'()%%L glacial

é‘é&?lc é@ﬁtlé/ Ltﬁf[’@dneﬁ 9 *’C%v‘éi/ RlgAPTARYSISERYS Wa]_)ﬁbﬁ’tédddnﬁ tBe ¥dddue is taken
, 5-di hydr opyr azol o] 4, g] benzot hi azol - hl or o-

N; - H0 métEt(j)lH Hén pmmd@tlgs 1sAﬁlt®atoﬁfomamd<twmce waoth 470Lred EtOH and
é (t 4 % 3%2 15.8 nmg (0.239 mmol)

i %‘ﬁ&“;gc O dhatre. > 5 my (0.013 nmol) Cul, 9.32 ny
(0.013 nmol ) bis-(triphenyl phosphane)-pal | adi un(11)

di chloride and 6.96 ng (0.027 nmol)

tri phenyl - phosphane in 500 iut diethylamne and 500

i ut DMSO under argon is heated under m crowave
irradiation at 100 C for 150 mn. The reaction m xture
is purified using RP-LC M5 30 (ACN: H20- anmoni um
hydrogen carbonate pH 9.3). Yield: 26 ng. WO

2009/ 112565PCT/ EP2009/ 052959 113 E- 45)

4-17- Acet yl am no- 3-[ 6- ( 3- hydr oxy- prop- 1-ynyl) - pyri di n-
3-yl] -4, 5-di hydropyrazol o[ 4, 3-g] benzot hi azol - 1-y1}-3-c
hl or o- N, N-di net hyl - benzam de A reaction m xture of 70
mg (0.133 mmol D19, 8.93 ng (0.159 mmol)
prop-2-yn-1-ol, 2.52 ng (0.013 nmol) Cul, 9.32 ny
(0.013 nmol ) bis-(triphenyl -phosphane)-palladiun(ll) 5
di chloride and 6.96 ng (0.027 nmol)

tri phenyl - phosphane i n 500i ut diethylam ne and 5001ul
DMSO under argon is heated under m crowave irradiation
at 100 C for 30 min. The reaction mxture is purified
u3|ng RP LCYNB (ACN H20- annonlun1hydrogen car bonate pH

A PN A




10

15

A solution of 170 ng (0.346 nmmol) D20 and 60 i ut
(0.698 mmol ) ethylnethylamne in 200 iut THF is heated

wW@2008813650or 2 h. The solid material is filterrcT/BPf009/052959

and the filtrate is purifi#&d performed using RP-LC M5
(ACN: H20-TFA pH 1 - 2). Yield: 54.3 ng. WO

2009/ 112565PCT/ EP2009/ 052959 114 E-49)

Azeti di ne-I|-carboxylic acid

[ 1- (2- chl or o- phenyl) - 3- ( 6- et hyl am no- pyri di n- 3-

D133) 4-[5- At dtyldmind-B-(6ymethyl-pyvidid-3ybeh 3-diliydxp qiyr 7z0}o [ded-g]

i de sql.utiqgn of 20 .(0.42 nmmol ) D21, 240i ut
S Ag ) A aeEY Detroie Hde (51 ol )

di igopropyl ethylamne in 10 nL i sopropanol is heated
er Nm wave . 5 irradiation at 100 C for 40 mn.
Theﬁggg I 3 eyapor ated under reduced pressure, the

resi due i _,Sak Nup in NMP and 3 drops of TFA are
added. ~&he solution is purified with RP-LC M

\ BA pH 1-2). Yield: 65 ny. E- 50)

getyl ani no- 3- (6- et hyl - pyri di n-3-y1) -4, 5-di hydr o-
pyrazglo[ 4,3-g] 10

benzot hi azol - 1-y1] - 3, N-di et hoxy- N- net hyl - benzam de
DrR23ers mediicat end@®ufls0O DAY, dii sopropyl et hyl amine (0.5
g) and HATU (0.6 g) are dissolved in DCM (10 nL). The
reaction mxture is stirred at RT for 10 min, then
ﬁ-—_ﬁ)di'-FWAFB&H&MHﬁ&By(g_ratﬁbﬂ?aﬁl-bglria&-ﬁ-)yl)l-éﬁSﬂﬁgﬁﬂo%ﬂiazolo[4,3-g]benzo-
stirfred for 1 h at . Then” the sol'vent i's reroved
thiaizal-1rd b3 eathioxyreeyzaicaacikhmetlyd gstepanol (5 nl) i s added
foldowed by water 15(5 mL). The resulting precipitate

A

i&ﬁcolu eeted via filtration, washed with water (5 ni)
an ”{-{‘leid i »d i ed under reduced pressure. Yield:
460 ne E BN\

447- Acet yNai no- 3- (6- net hyl - pyri di n- 3-y1) - 4, 5- di hydr o-
pyr az «{@ 3-g]
benzothiézQ| - 1- y1] - 3- et hoxy- N, N- di et hyl - benzani de

201 RTer medi ate D 25 (500 ng), 1,1 -carbonyldiimdazole

(96 nfY) are added to ethylacetate (2.4 nmL) and NVP

(0.6 nL). The reaction mxture is then stirred at RT
Agra@Onmurtur©dhe7hg|(A2imme [} 323 dndt4.2Pg R Gsmnet)i Bi34iim 50 mL glacial

THE) i.s.then and. al . qwed. to, react at RT . .

B57F AP Q1R STRE S0 DERAES ORI RS SEPou R Poc Badgside is taken up
R BSSHCEA fi6h ﬁ@&b-\d%ﬂln%glel\ﬂ%:i’dué islsh et AR AORKE. bf EROH and sonicated
usi ng RP-LC/ M5 (ACN: H20- ammoni um hydr ogen car bonat e pH

tor 3)few 2Binitieh.dthelsphid mpteriakisgjered ¢ff and dried yielding 4.80 g of the desired
{31?’0' §é\(§5_§2xyi m no- net hyl ) - phenyl ] - 3- (6- et hyl - pyri di n-3

= yii =475-di hydrolH pyrazol o[ 4, 3-g] benzot hi azol - 7-y1Pac

et am de I nternediate D-26 (106 ng) and

met hoxyl am ne hydrochloride (128 ng) is dissolved in
B2 Deki A cw lnsuned: (6methy by Relivcd- Yir bR dindzsyiagoleide-gIbenzo-

QI#' 1 RYRC Qﬁgﬁ : ate (220 ng) are then added
gﬁ maﬂﬁgﬁ?ﬁ eaé'{z:sbcn%?ndxture is stirred for 2 h. The
resul ting WO 2009/ 112565PCT/ EP2009/ 052959 115 mi xture
IS ,{“_{,'\{ gr eyl and~the filtrate is reduced under reduced
pr eiss ty-es Jegulting oil is filtered and the
filtrate gigsoMvkd in NMP and purified using RP-LC/ M5
28<formc acid pH 2-3). Yield: 10 ng. 5E-53)

447- A gt-am no- 3- (6- net hyl - pyri di n-3-y1) -4, 5-di hydr o-
pyrazgl o[ 4, 8~g] benzot hi azol - 1- y1] - 3- chl or o- benzoi ¢
acid enhyl ester Internediate D-28 (73 ng) and HATU

(0.67 g) are dissolved in NMP (1 nL) and stirred for
20 min at RT. Diisopropylethylamne (30 iut) and EtOH
(63 iut) are then added and stirred at RT for 4 h. The
reaction mxture is then filtered and purified using
RP-LC/ M5 10 ( ACN: H20- ammoni um hydr ogen car bonate pH
9.3). Yield: 34 ng. E-54)

N-[ 142- Chl or 0- 4- (4-f 1 uor o- pi peri di ne-1-car bonyl) - pheny
[']-3-(6-nmethyl-pyridin3-yl)-4,5-di hydro- 1H pyrazol of 4,

o, o ) e o - A NN



Tabl e 2: Exanples E-01 - E-55 No. MOLSTRUCTURE

Intermediate [MtFi] rt E-01 H3CGeN CH /\/3 N-Nip, ci
wWO2@Y18865 1. 29 E-02 0 H3C4 CH3 /\ N-N H3CCl \ | RCZERYOLI/0$2959

D-01 576 1.15 E-03 CH3 \10¥ - ahm C HN H3CO W A", rN

N

A solution of 4.80 g (9.44 mmol) D-24 and 1.61 g (37.8 mmol) LiOH in 60 mL dioxane
and 12 mL water is stirred at RT for 2 h. 100 mL water and 1 M aqueous HCI solution are
added to the reaction until pH 4 is reached. More water (150 mL) is added and the formed
precipitation is filtered off, washed five times with 20 mL water suspended in water and

5  dried in the freeze dryer yielding 4.30 g D-25.

D-26) N-[1-(3-Cyano-phenyl)-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-1H-pyrazolo
[4,3-g]|benzothiazol-7-yl]-acetamide

O
h 4NJQ§/C¥
N —
H /
S // N\ N

N-N
W
N

10 A reaction mixture of 5.04 g (15 mmol) A-23 and 2.40 g (16.2 mmol) 3-hydrazino-
benzonitrile in 50 mL glacial acetic acid is stirred at RT over night. The formed
precipitation is filtered off , washed twice with 75 mL glacial acetic acid and dried yielding
4.04 g D-26.

15 D-27) 4-[7-Acetylamino-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-pyrazolo[4,3-g]benzo-

thiazol-1-yl]-3-chloro-benzoic acid methyl ester

0
<
N_</ ~ )
STNF
) N
N~N
Cl
0
0
/

A reaction mixture of 4.16 g (12 mmol) A-23 and 2.79 g (13.2 mmol) 3-chloro-4-
hydrazino-benzoic acid methyl ester in 30 mL glacial acetic acid is stirred at RT over

20  night. The solvent is evaporated and the residue is taken up in dioxane/water. After freeze-
drying the residue is suspended in 50 mL of EtOH and sonicated for a few minutes. The
solid material is filtered off washed with 50 mL EtOH and dried yielding 2.61 g D-27.



H3C'CH3 D-01 546 1.16 E-04 0 H304 cH3 /\i N_N 10 F

H3C-N D-02 516 1.09 117 No. MOLSTRUCTURE Internediate
WQ rwPi112563 E-05 H3CGe NI H/ NN. . C [/ CHIPCHOE208% 52959

1.17 103

D-28) 4-[7-Acetylamino-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-pyrazolo[4,3-g]benzo-

thiazol-1-yl]-3-chloro-benzoic acid

O
- ONgs
N —
H /
S 4 NN
N-N
Cl
0O

OH
A solution of 2.60 g (5.16 mmol) D-27 and 879 mg (20.6 mmol) LiOH in 30 mL dioxane
5  and 8 mL water is stirred at RT for 2 h. 150 mL water and 1 M aqueous HCI solution are
added to the reaction until pH 4 is reached. More water (150 mL) is added and the formed
precipitate is filtered off, washed five times with 20 mL water suspended in water and

dried in the freeze dryer yielding 1.72 g D-28.

10 D-29) N-[1-[4-(Methoxyimino-methyl)-phenyl]-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-
1H-pyrazolo[4,3-g]|benzothiazol-7-yl]-acetamide

VN

N_</]Q§/©/

H )
S // NN

N-N

S

=

~0
A reaction mixture of 2.00 g (6.07 mmol) A-23 and 1.74 g (7.29 mmol) B-31 in 20 mL
glacial acetic acid is stirred at RT over night. The solvent is evaporated under reduced
15  pressure. Water is added to the residue and it is extracted seven times with DCM. The
combined organic layers are washed with saturated NaCl solution, dried over Na;SO4 and

the solvent is evaporated under reduced pressure yielding 2.68 g D-29.
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E-06 H3C-e NI H/ NN# 1 S CH3 D-04 484 2.14 E-07
H3CG-e NI H/ / NN H3c--0* * N CH3 D-04 508 1.27 E-08

WO ppooM256s N H3c H3c CH3 /\ -__ PCT/EP2009/052959
104

D-30) N-[3-(6-Ethyl-pyridin-3-yl)-1-piperidin-4-yl-4,5-dihydro-1H-pyrazolo
[4,3-g]|benzothiazol-7-yl]-acetamide

/N
Hj@y@“
H /
SN

N~-N
O
H

D-30 can be synthesized in analoguously to D-14.

Examples E

E-01) N-[1-(2-Chloro-4-{[1-cyclobutyl-1-pyrrolidin-1-yl-meth-(E)-ylidene]-amino}-
phenyl)-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-1H-pyrazolo[4,3-g|benzothiazol-7-yl]-
acetamide

To a solution of 597 mg (3 mmol) cyclobutyl-pyrrolidin-1-yl-methanone in 2 mL dry
CH,Cl, a solution of 330 uL (3.9 mmol) oxalyl chloride in 1 mL CH,Cl, is added and the
reaction mixture is stirred at RT for 1 h. To a solution of 100 mg (0.23 mmol) D01 in 1 mL
NMP the freshly prepared solution of 1-(chloro-cyclobutyl-methylene)-pyrrolidinium
chloride in 3 mL CH,Cl; is added in one portion. The reaction mixture is stirred for 10 min
at RT. The CH,Cl, is evaporated and the product isolated from the NMP solution by both
RP-HPLC and NP-HPLC. Yield: 81 mg.

E-02 to E-04 are prepared in a procedure analogous to example E-01

E-05) N-[1-[4-(6-Chloro-pyridin-3-yl)-phenyl]-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-
1H-pyrazolo[4,3-g]|benzothiazol-7-yl]-acetamide

Intermediate D-04 (70 mg), 2-chloro-5-bromopyridine (38mg) and potassium carbonate
(73 mg) are added to DMF (1 mL). The reaction flask is purged with argon and tetrakis-
(triphenylphosphine)palladium(0) (8 mg) is added. The reaction is heated to 110 °C for

24 h. The mixture is cooled to RT, filtered and washed with MeOH (300 uL). The resulting
filtrate is purified using RP-LC/MS (ACN:H,O-TFA pH 1). Yield: 3 mg.
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D-04 493 1,14 E-09 H3C---\ NH NN O N3C/-H D05

508 1.1 118 No. MOLSTRUCTURE Intermediate [ MFi] rt
WE2D/1R565 vi CH3 N O NN (:)go HC / CH3 D 05 522PAT/LB2009/052959

E-11 Hr, 4 105

E-06) N-[3-(6-Methyl-pyridin-3-yl)-1-(4-thiophen-3-yl-phenyl)-4,5-dihydro-1H-
pyrazolo[3',4':3,4]benzo[1,2-d|thiazol-7-yl]-acetamide

Intermediate D-04 (70 mg), 3-bromothiophene (33 mg) and potassium carbonate (73 mg)
are added to DMF (1 mL). The reaction flask is purged with argon and tetrakis(triphenyl-
phosphine)palladium(0) (8 mg) is added. The reaction is heated to 110 °C for 24 h. The
mixture is cooled to RT, filtered and washed with MeOH (300 uL). The resulting filtrate is
purified using RP-LC/MS (ACN:H,O-TFA pH 1). Yield: 2 mg.

E-07) N-[1-(2'-Methoxy-biphenyl-4-yl)-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-1H-
pyrazolo[3',4':3,4]benzo[1,2-d|thiazol-7-yl]-acetamide

Intermediate D-04 (70 mg), 2-bromoanisol (37 mg) and potassium carbonate (73 mg) are
added to DMF (1 mL). The reaction flask was purged with argon and tetrakis(triphenyl-
phosphine)palladium(0) (8 mg) is added. The reaction is heated to 110 °C for 24 h. The
mixture is cooled to RT, filtered and washed with MeOH (300 uL). The resulting filtrate is
purified using RP-LC/MS (ACN:H,O-TFA pH 1). Yield: 20 mg, 30.

E-08) N-{3-(6-Methyl-pyridin-3-yl)-1-[4-(4-methyl-pyridin-3-yl)-phenyl]|-4,5-dihydro-
1H-pyrazolo[4,3-g]|benzothiazol-7-yl}-acetamide

Intermediate D-04 (150 mg), 3-bromo-4-methylpyridine (50 uL) and potassium carbonate
(390mg) are added to DMF (5 mL). The reaction flask is purged with argon and tetrakis-
(triphenylphosphine)palladium(0) (8 mg) is added. The reaction is heated to 100 °C for

3.5 h. The mixture is cooled to RT and added to DCM (15 mL). The resulting mixture is
filtered and washed with DCM (15 mL). The DCM is removed under reduced pressure and
the resulting DMF solution is purified using RP-LC/MS (ACN:H,O-TFA pH 1).

Yield: 16 mg.

E-09) N-[3-(6-Ethylamino-pyridin-3-yl)-1-(4-pyridin-3-yl-phenyl)-4,5-dihydro-1H-
pyrazolo[4,3-g]benzothiazol-7-yl]-acetamide

Intermediate D-05 (156 mg), pyridine-3-boronic acid (80 mg) and potassium carbonate
(275 mg) are added to DMF (4 mL). The reaction flask is purged with argon and tetrakis-
(triphenylphosphine)palladium(0) (35 mg) is added. The reaction is heated to 100 °C for
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NN- . _ NSN\ O /-NH3CH NCH3 D-06 508 1.1 E-12

1-13CGe NI- ,HHC3 /\I NN H3C N CH3 D07 562 1.05
WE2®3/10563H3C-/ /N NON CH3 Hg /\ N-N cH3 D 08 S56RCT/ER209/052959

E-14 H3C-eN , 14s |1 cH3 106

24 h. The mixture is cooled to RT and added to DCM (15 mL). The resulting mixture is
filtered and washed with DCM (15 mL). The DCM was removed under reduced pressure
and the resulting DMF solution is purified using RP-LC/MS (ACN:H,O-TFA pH 1).
Yield: 49 mg.

E-10) N-{3-(6-Ethylamino-pyridin-3-yl)-1-[4-(2-methyl-pyridin-4-yl)-phenyl]-4,5-
dihydro-1H-pyrazolo[4,3-g]benzothiazol-7-yl}-acetamide

Intermediate D-05 (515 mg), 4-methylpyridine-4-boronic acid pinacol ester (480 mg) and
potassium carbonate (990 mg) were added to DMF (15 mL). The reaction flask was purged
with argon and tetrakis(triphenylphosphine)palladium(0) (120 mg) was added. The
reaction was heated to 100 °C for 24 h. The mixture was cooled to RT and added to DCM
(15 mL). The resulting mixture was filtered and washed with DCM (15mL). The DCM was
removed under reduced pressure and the resulting DMF solution was purified using

RP-LC/MS (ACN:H,O-TFA pH 1). Yield: 120 mg.

E-11) N-{3-(6-Methylamino-pyridin-3-yl)-1-[4-(2-methyl-pyridin-4-yl)-phenyl]-4,5-
dihydro-1H-pyrazolo[4,3-g]benzothiazol-7-yl}-acetamide

Intermediate D-06 (500 mg), 2-methylpyridine-4-boronic acid pinacol ester (480 mg) and
potassium carbonate (990 mg) were added to DMF (15 mL). The reaction flask was purged
with argon and tetrakis(triphenylphosphine)palladium(0) (120 mg) was added. The
reaction was heated to 110 °C for 2 h in the microwave. The mixture was cooled to RT and
added to DCM (15 mL). The resulting mixture was filtered and washed with DCM

(15 mL). The DCM was removed under reduced pressure and the resulting DMF solution

was purified using RP-LC/MS (ACN:H,O-TFA pH 1). Yield: 226 mg.

E-12) 4-[(S)-7-Acetylamino-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-pyrazolo[4,3-
glbenzo-thiazol-1-yl]-cyclohexanecarboxylic acid methyl-(1-methyl-piperidin-4-yl)-
amide

To a suspension of 40 mg (0.09 mmol) D07 in DMF 45 uL (0.27 mmol) DIPEA 40 mg
(0.11 mmol) HATU are added. The mixture is stirred at RT for 15 min before 14 uL
(0.10 mmol) 1-methyl-4-(methylamino)piperidine are added. The mixture is stirred
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I\ NN c cH3H3 D-08 507 1.22 119 No. MOLSTRUCTURE
Internediate [MtFi] rt E-15 /1 CH3 / N-N 110, H H3CG 0

WE2M9/140585 1. 16 E-16 -- CH3 H3C o/ N-N . CH3 H3B)T/EP2009/052959
0,..... Hp D-10 501 1.28 EiT7

overnight. The precipitated product is collected and washed with a saturated solution of

NaHCO; and water. Finally, the product is dried in vacuo. Yield: 30 mg.

E-13 and E-14 are prepared in a procedure analogous to example E-12. If the compounds

did not precipitate in sufficient purity they are purified by prep. HPLC-MS.

E-15) N-[1-[4-(Methoxyimino-methyl)-2-methyl-phenyl]-3-(6-methyl-pyridin-3-yl)-
4,5-dihydro-1H-pyrazolo[4,3-g]|benzothiazol-7-yl]-acetamide

Intermediate D-10 (3.3 g) and methoxyamine hydrochloride (1.3 g) are added to MeOH
(20 mL) and allowed to stir at 40 °C for 30 min. The solvent is then removed under
reduced pressure, 5 mL NMP are added and the resulting solution is purified using RP-
LC/MS (ACN:H;0-ammonium hydrogen carbonate pH 9.3). Yield: 1.78g.

E-16) N-[1-[4-(Isopropoxyimino-methyl)-2-methyl-phenyl]-3-(6-methyl-pyridin-3-yl)-
4,5-dihydro-1H-pyrazolo[4,3-g]|benzothiazol-7-yl]-acetamide

Intermediate D-10 (70 mg) and isopropoxyamine hydrochloride (42 mg) are added to
MeOH (2 mL) and allowed to stir at 40 °C overnight. The solvent is then removed under
reduced pressure, dissolved in a mixture of MeOH/DCM, and purified using RP-LC/MS
(ACN:H;0-ammonium hydrogen carbonate pH 9.3). Yield: 48 mg.

E-17) N-[1-[2-Ethynyl-4-(methoxyimino-methyl)-phenyl]-3-(6-methyl-pyridin-3-yl)-
4,5-dihydro-1H-pyrazolo[4,3-g]|benzothiazol-7-yl]-acetamide

Intermediate D-13 (70 mg), trimethylsilylacetylene (15 mg), copper(l)iodide (1 mg), bis-
(triphenylphosphine)palladium(Il) chloride (5 mg), triphenylphosphine (7 mg), and
diethylamine (500 pL) are added to DMSO (500 pL). The reaction is then heated to 115 °C
for 100 seconds in the microwave. The reaction mixture is filtered and purified using
RP-LC/MS (ACN:H,0O-ammonium hydrogen carbonate pH 9.3). This material is then
dissolved in THF (1 mL) and TBAF (100 uL of a 1 M solution in THF) is added. The
reaction mixture is heated at 40 °C for 1 h. The reaction mixture is filtered and purified

using RP-LC/MS (ACN:H,0-ammonium hydrogen carbonate pH 9.3). Yield: 7 mg.
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E-18) N-[1-[4-(Methoxyimino-methyl)-2-prop-1-ynyl-phenyl]-3-(6-methyl-pyridin-3-
v1)-4,5-dihydro-1H-pyrazolo[4,3-g]benzothiazol-7-yl]-acetamide

Intermediate D-13 (140 mg), lithium chloride (33 mg), bis-(triphenylphosphine)-
palladium(IT)chloride (18 mg) and triphenylphosphie (27 mg) are added to DMSO and
allowed to stir at RT for 5 min. Tributyl(1-propynyl)-tin (171 mg) is then added portion-
wise and the reaction mixture is then heated at 105 °C for 25 min. The reaction mixture is
filtered and purified using RP-LC/MS (ACN:H,0O-ammonium hydrogen carbonate pH 9.3).
Yield: 35 mg.

E-19) 4-[7-Acetylamino-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-pyrazolo[4,3-g]benzo-
thiazol-1-yl]-piperidine-1-carboxylic acid dimethylamide

To a mixture of D-14 (15 mg, 367 umol) and triethylamine (76.3 pL, 551 umol) in 2 mL
THF is added at 0 °C dimethylcarbamoylchloride (33.7 pL, 367 umol). The reaction
mixture is stirred overnight at RT. The reaction mixture is filtered and the solids are dried

in vacuo at 40 °C. Yield: 15 mg

E-20 to E-26 arc prepared with a procedure analogous to example E-19.

E-27) N-{3-(6-Methyl-pyridin-3-yl)-1-[1-(3-pyridin-3-yl-prop-2-ynyl)-piperidin-4-yl]-
4,5-dihydro-1H-pyrazolo[4,3-g|benzothiazol-7-yl}-acetamide

A mixture of D-14 (10 mg, 245 pmol), formaldehyde (37 % in water, 92 pL, 1.22 mmol),
copper(l) bromide (70.2 mg, 490 umol), 3-ethynylpyridine (50.5 mg, 490 umol) and
molsieves (4 A) in 5 mL dry dioxane under an argon atmosphare is stirred at 80 °C for 1 h.
The reaction mixture is filtered, DCM added and the reaction mixture is washed with water
and brine. The organic phase is dried over MgSO, and concentrated in vacuo. The residue

is purified by preparative RP-HPLC (5 - 98 % ACN in water). Yield: 8.2 mg.

Example E-28 is prepared analogous to example E-27.
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E-30) N-[3-(6-Methyl-pyridin-3-yl)-1-(1-pyridin-2-ylmethyl-piperidin-4-yl)-4,5-
dihydro-1H-pyrazolo[4,3-g]benzothiazol-7-yl]-acetamide

A mixture of D-14 (8.00 g, 19.6 mmol), 2-pyridinecarboxaldehyde (3.15 g, 29.4 mmol)
and acetic acid (3.7 mL, 43.1 mmol) in 60 mL MeOH/DCM (1/1, v/v) is stirred for 2 h at
RT. Then sodium trisacetoxyborohydride (12.5 g, 58.5 mmol) is added and the reaction
mixture is stirred overnight at RT and then 2 h at 40 °C. The reaction mixture is poured on
saturated aqueous sodium hydrogencarbonate and extracted with DCM containing 10 %
MeOH. The combined organic phases are dried over Na;SO4 and concentrated in vacuo.
The residue is purified by triturating with ethyl acetate, flash chromatography (silica gel,
0—10 % MeOH in DCM containing 0.5 % ammonia) and finally by triturating with EtOH
and dioxane. Yield: 3.61 g.

E-29 and E-31 are prepared with a procedure analogous to example E-30.

E-32) [1-[4-(Methoxyimino-methyl)-phenyl]-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-
1H-pyrazolo[4,3-g]benzothiazol-7-yl]-urea

A solution of 50 mg (010 mmol) D-15 and ammonia in 1 mL NMP is stirred at 90 °C over
night. The reaction mixture is purified using RP-LC/MS (ACN:H,O-TFA pH 1 - 2).
Yield: 1.13 mg.

E-33) N-[1-]4-(Methoxyimino-methyl)-phenyl]-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-
1H-pyrazolo[4,3-g]|benzothiazol-7-yl]-propionamide

To a solution of 50 mg (0.12 mmol) D-16 in 1 mL NMP is added 60 uL (0.351 mmol)
diisopropylethylamine and 32 uL (0.367 mmol) propionyl chloride and stirred at RT for

6 h. The reaction mixture is purified using RP-LC/MS (ACN:H,O-formic acid pH 2 - 3).
Yield: 20 mg.

E-34) 2-Methoxy-/N-[1-[4-(methoxyimino-methyl)-phenyl]-3-(6-methyl-pyridin-3-yl)-
4,5-dihydro-1H-pyrazolo[4,3-g]benzothiazol-7-yl]-acetamide

To a solution of 100 mg (0.204 mmol) D-16 in 1 mL NMP is added 102 pL (0.597 mmol)
diisopropylethylamine and 60 uL (0.658 mmol) methoxy-acetyl chloride and stirred at RT
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over night. The reaction mixture is purified using RP-LC/MS (ACN:H,O-formic acid
pH 2 - 3). Yield: 46.9 mg.

E-35) 2-Hydroxy-/V-[1-[4-(methoxyimino-methyl)-phenyl]-3-(6-methyl-pyridin-3-yl)-
4,5-dihydro-1H-pyrazolo[4,3-g]benzothiazol-7-yl]-acetamide

To a solution of 453 mg (0.331 mmol) D-16 in 1 mL NMP is added 165 pL (0.964 mmol)
diisopropylethylamine and 226 uL (1.99 mmol) acetoxy-acetyl chloride and stirred at RT
for 30 min. 20 mL. Water are added to the reaction and the resultant mixture is extracted
three times with 25 mL DCM. The combined organic layers are dried over Na;SO4 and the
solvent is evaporated under reduced pressure. The isolated crude product is dissolved in

5 mL MeOH and 2 mL (33.1 mmol, 32 %) ammonia solution is added. After stirring at RT
for 2 h the solvent is evaporated under reduced pressure and the residue is taken up in
NMP. The reaction mixture is purified using RP-LC/MS (ACN:H,O-formic acid pH 2 - 3).
Yield: 22.7 mg.

E-36) Cyclobutanecarboxylic acid [1-isopropyl-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-
1H-pyrazolo[4,3-g]benzothiazol-7-yl]-amide

Intermediate D-17 (150 mg) and di-isopropylethyl amine (0.18 g) are dissolved in NMP

(1 mL). Cyclobutanecarbonyl chloride (0.16 g) is then added and the reaction mixture is
allowed to stir at RT for 2 h. MeOH (1 mL) and 1 drop of HCL (conc.) is added and
allowed to stir for 10 min at RT. The reaction mixture is filtered and purified using RP-

LC/MS (ACN:H,0-ammonium hydrogen carbonate pH 9.3). Yield: 52 mg.

E-37) N-[1-Isopropyl-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-1H-pyrazolo[4,3-
glbenzothiazol-7-yl]-isobutyramide

Intermediate D-17 (150 mg) and di-isopropylethyl amine (0.18 g) are dissolved in NMP

(1 mL). isobuteric acid chloride (0.15 g) is then added and the reaction mixture is stirred at
RT for 2 h. MeOH (1 mL) and 1 drop of HCL (conc.) is then added and the mixture stirred
for 10 min at RT. The reaction mixture is filtered and purified using RP-LC/MS
(ACN:H,0-ammonium hydrogen carbonate pH 9.3). Yield: 57 mg.
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E-38) Cyclopropanecarboxylic acid [1-isopropyl-3-(6-methyl-pyridin-3-yl)-4,5-
dihydro-1H-pyrazolo[4,3-g|benzothiazol-7-yl]-amide

Cyclopropylcarboxylic acid (0.12 g), diisopropylethyl amine (0.12 g) and TBTU (0.44 g)
are dissolved in DCM (1 mL) and allowed to react at 30 °C for 30 min. A solution of
intermediate D-17 (150 mg) in NMP (1 mL) is then added dropwise to reaction mixture
which is then heated at 90 °C for 4 h. MeOH (1 mL) and 1 drop of HCL (conc.) is then
added and the mixture stirred for 10 min at RT. The reaction mixture is filtered and
purified using RP-LC/MS (ACN:H,0-ammonium hydrogen carbonate pH 9.3).

Yield: 70 mg.

E-39) N-[1-Isopropyl-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-1H-pyrazolo[4,3-
glbenzothiazol-7-yl]-formamide

Formic acid (0.53 mL) and acetic acid anhydride (0.65 mL) are added together and stirred
at 30 °C for 30 min. The solution is cooled to 0 °C and intermediate D-17 (150 mg) is
added. The reaction is allowed to react overnight at 30 °C. The reaction mixture is then
added to isopropanol (10 mL) and the resulting solid is removed via filtration and dried in

vacuo.Yield: 119 mg.

E-40) [1-[4-(4-Methyl-piperazin-1-yl)-phenyl]-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-
1H-pyrazolo[4,3-g]benzothiazol-7-yl]-carbamic acid methyl ester

To a solution of 200 mg (0.302 mmol) D-18 in 2 mL. DMSO is added under nitrogen

105 mg (0.936 mmol) potassium 2-methyl-propan-2-olate, 70 mg (0.103 mmol) PEPPSI
and 70 uL (0.630 mmol) 1-methyl-piperazine. The reaction mixture is heated under
microwave irradiation at 130 °C for 45 min. The reaction mixture is purified using

RP-LC/MS (ACN:H,0O-ammonium hydrogen carbonate pH 9.3). Yield: 10.9 mg.

E-41) [1-{4-[4-(4-Methyl-piperazin-1-yl)-piperidin-1-yl]-phenyl}-3-(6-methyl-pyridin-
3-yD)-4,5-dihydro-1H-pyrazolo[4,3-g]|benzothiazol-7-yl]-carbamic acid methyl

To a solution of 200 mg (0.302 mmol) D-18 in 2 mL. DMSO is added under nitrogen

105 mg (0.936 mmol) potassium 2-methyl-propan-2-olate, 70 mg (0.103 mmol) PEPPSI
and 110 mg (0.600 mmol) 1-methyl-4-piperidin-4-yl-piperazine. The reaction mixture is
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heated under microwave irradiation (Biotage) at 130 °C for 45 min. The reaction mixture is

purified using RP-LC/MS (ACN:H,0-ammonium hydrogen carbonate pH 9.3).
Yield: 4.6 mg.

E-42) 4-{7-Acetylamino-3-[6-(3-dimethylamino-prop-1-ynyl)-pyridin-3-yl|-4,5-
dihydro-pyrazolo[4,3-g]|benzothiazol-1-yl}-3-chloro-/N, N-dimethyl-benzamide
A reaction mixture of 70 mg (0.133 mmol) D-19, 13.2 g (0.159 mmol) dimethyl-prop-2-

ynyl-amine, 2.52 mg (0.013 mmol) Cul, 9.32 mg (0.013 mmol) bis-(triphenyl-phosphane)-

palladium(II) dichloride and 6.96 mg (0.027 mmol) triphenyl-phosphane in 500 uL
diethylamine and 500 uL. DMSO under argon is heated under microwave irradiation
(Biotage) at 90 °C for 90 min. The reaction mixture is purified using RP-LC/MS
(ACN:H,O-formic acid pH 2 - 3). Yield: 20 mg.

E-43) 4-{7-Acetylamino-3-[6-(3-methoxy-prop-1-ynyl)-pyridin-3-yl]-4,5-dihydro-
pyrazolo[4,3-g]|benzothiazol-1-yl}-3-chloro-N, N-dimethyl-benzamide

A reaction mixture of 100 mg (0.190 mmol) D-19, 29 uL (0.341 mmol) 3-methoxy-
propyne, 3.6 mg (0.019 mmol) Cul, 26.6 mg (0.038 mmol) bis-(triphenyl-phosphane)-
palladium(II) dichloride and 9.94 mg (0.038 mmol) triphenyl-phosphane in 500 uL
diethylamine and 500 uL. DMSO under argon is heated under microwave irradiation
(Biotage) at 100 °C for 120 min. The reaction mixture is purified using RP-LC/MS
(ACN:H,0-ammonium hydrogen carbonate pH 9.3). Yield: 30 mg.

E-44) 4-[7-Acetylamino-3-(6-cyclopropylethynyl-pyridin-3-yl)-4,5-dihydro-
pyrazolo[4,3-g]benzothiazol-1-yl]-3-chloro-V, NV-dimethyl-benzamide

A reaction mixture of 70 mg (0.133 mmol) D-19, 15.8 mg (0.239 mmol) ethynyl-
cyclopropane, 2.52 mg (0.013 mmol) Cul, 9.32 mg (0.013 mmol) bis-(triphenyl-
phosphane)-palladium(II) dichloride and 6.96 mg (0.027 mmol) triphenyl-phosphane in
500 uL diethylamine and 500 uL. DMSO under argon is heated under microwave
irradiation at 100 °C for 150 min. The reaction mixture is purified using RP-LC/MS
(ACN:H;0-ammonium hydrogen carbonate pH 9.3). Yield: 26 mg.
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E-45) 4-{7-Acetylamino-3-[6-(3-hydroxy-prop-1-ynyl)-pyridin-3-yl]-4,5-dihydro-
pyrazolo[4,3-g]benzothiazol-1-yl}-3-chloro-N, N-dimethyl-benzamide

A reaction mixture of 70 mg (0.133 mmol D-19, 8.93 mg (0.159 mmol) prop-2-yn-1-ol,
2.52 mg (0.013 mmol) Cul, 9.32 mg (0.013 mmol) bis-(triphenyl-phosphane)-palladium(II)
dichloride and 6.96 mg (0.027 mmol) triphenyl-phosphane in 500 pL diethylamine and
500 ul DMSO under argon is heated under microwave irradiation at 100 °C for 30 min.
The reaction mixture is purified using RP-LC/MS (ACN:H,0-ammonium hydrogen
carbonate pH 9.3). Yield: 23 mg.

E-46) 4-[7-Acetylamino-3-(6-phenylethynyl-pyridin-3-yl)-4,5-dihydro-pyrazolo[4,3-
glbenzothiazol-1-yl]-3-chloro-V, V-dimethyl-benzamide

A reaction mixture of 150 mg (0.284 mmol) D-19, 34.9 mg (0.341 mmol) ethynylbenzene,
5.4 mg (0.028 mmol) Cul, 20.0 mg (0.028 mmol) bis-(triphenyl-phosphane)-palladium(II)
dichloride and 14.9 mg (0.057 mmol) triphenyl-phosphane in 500 pL diethylamine and
500 uL DMSO under argon is heated under microwave irradiation (Biotage) at 100 °C for
60 min. The reaction mixture is purified using RP-LC/MS (ACN:H,O-ammonium
hydrogen carbonate pH 9.3). Yield: 8 mg.

E-47) 3-[3-(6-Ethylamino-pyridin-3-yl)-1-o0-tolyl-4,5-dihydro-1H-pyrazolo[4,3-g]
benzothiazol-7-yl]-1,1-dimethyl-urea

To 700 uL of a 1 M solution of dimethylamine in THF is added 170 mg (0.346 mmol)
D-20. The reaction mixture is heated at 85 °C for 2 h, TFA is added to the reaction mixture
and purification is performed using RP-LC/MS (ACN:H,O-TFA pH 1 - 2). Yield: 109 mg.

E-48) 1-Ethyl-3-[3-(6-ethylamino-pyridin-3-yl)-1-o-tolyl-4,5-dihydro-1H-pyrazolo[4,3-
glbenzothiazol-7-yl]-1-methyl-urea

A solution of 170 mg (0.346 mmol) D-20 and 60 pL (0.698 mmol) ethylmethylamine in
200 uL THF is heated at 85 °C for 2 h. The solid material is filtered off and the filtrate is
purified performed using RP-LC/MS (ACN:H,O-TFA pH 1 - 2). Yield: 54.3 mg.
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E-49) Azetidine-1-carboxylic acid [1-(2-chloro-phenyl)-3-(6-methylamino-pyridin-3-
vD)-4,5-dihydro-1H-pyrazolo[4,3-g]|benzothiazol-7-yl]-amide

A solution of 200 mg (0.42 mmol) D-21, 240 uL (4.2 mmol) azetidine and 271 uL

(2.1 mmol) diisopropylethylamine in 10 mL isopropanol is heated under microwave
irradiation at 100 °C for 40 min. The solvent is evaporated under reduced pressure, the
residue is taken up in NMP and 3 drops of TFA are added. The solution is purified with
RP-LC/MS (ACN:H,O-TFA pH 1-2). Yield: 65 mg.

E-50) 4-[7-Acetylamino-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-pyrazolo[4,3-g]
benzothiazol-1-yl]-3,N-dimethoxy-/V-methyl-benzamide

Intermediate D-23 (500 mg), diisopropylethylamine (0.5 g) and HATU (0.6 g) are
dissolved in DCM (10 mL). The reaction mixture is stirred at RT for 10 min, then
1,2-dimethylhydroxylamine (0.12 g) is added and stirred for 1 h at RT. Then the solvent is
removed under reduced pressure and isopropanol (5 mL) is added followed by water

(5 mL). The resulting precipitate is collected via filtration, washed with water (5 mL) and
the solid is dried under reduced pressure. Yield: 460 mg.

E-51) 4-[7-Acetylamino-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-pyrazolo[4,3-2]
benzothiazol-1-yl]-3-ethoxy-/NV,N-dimethyl-benzamide

Intermediate D-25 (500 mg), 1,1’-carbonyldiimidazole (96 mg) are added to ecthylacetate
(2.4 mL) and NMP (0.6 mL). The reaction mixture is then stirred at RT for 30 min.
Dimethylamine (250 uL, 2 M solution in THF) is then added and allowed to react at RT
overnight. The solvent is then removed under reduced pressure, dissolved in NMP, filtered
and purified using RP-LC/MS (ACN:H,0-ammonium hydrogen carbonate pH 9.3).

Yield: 124 mg.

E-52) N-[1-[3-(Methoxyimino-methyl)-phenyl]-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-
1H-pyrazolo[4,3-g]|benzothiazol-7-yl]-acetamide

Intermediate D-26 (106 mg) and methoxylamine hydrochloride (128 mg) is dissolved in
DCM/MeOH (50:50, 20 mL). Raney nickel (220 mg) and sodium hypophosphite hydrate
(220 mg) are then added at RT and the reaction mixture is stirred for 2 h. The resulting
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mixture is filtered and the filtrate is reduced under reduced pressure. The resulting oil is
filtered and the filtrate dissolved in NMP and purified using RP-LC/MS (ACN:H,O-formic
acid pH 2-3). Yield: 10 mg.

E-53) 4-[7-Acetylamino-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-pyrazolo[4,3-g]
benzothiazol-1-yl]-3-chloro-benzoic acid ethyl ester

Intermediate D-28 (73 mg) and HATU (0.67 g) are dissolved in NMP (1 mL) and stirred
for 20 min at RT. Diisopropylethylamine (30 uL) and EtOH (63 uL) are then added and
stirred at RT for 4 h. The reaction mixture is then filtered and purified using RP-LC/MS
(ACN:H,0O-ammonium hydrogen carbonate pH 9.3). Yield: 34 mg.

E-54) N-[1-[2-Chloro-4-(4-fluoro-piperidine-1-carbonyl)-phenyl]-3-(6-methyl-pyridin-
3-yD)-4,5-dihydro-1H-pyrazolo[4,3-g]|benzothiazol-7-yl]-acetamide

Intermediate D-28 (100 mg), TBTU (100 mg), diisopropylethyl amine (106 ul) are
dissolved in DMF (1 mL) and stirred at 35 °C overnight. The reaction mixture is then
filtered and purified using RP-LC/MS (ACN:H,O-TFA pH 1). Yield: 15 mg.

E-55) N-[1-(4-Acetyl-2-methoxy-phenyl)-3-(6-methyl-pyridin-3-yl)-4,5-dihydro-1H-
pyrazolo[4,3-g]benzothiazol-7-yl]-acetamide

E-50 (250 mg) is dissolved in THF (15 mL) and placed under an atmosphere of argon. A
methyllithium solution (1.5 M, 2.6 mL) is then added over 1 min and the reaction mixture
stirred at RT for a further 1 h. Saturated ammonium chloride solution (1 mL) is added and
the THF is removed under reduced pressure. The resulting material is dissolved in DMSO
(1.8 mL) and water (0.2 mL) and purified using RP-LC/MS (ACN:H,O-TFA pH 1).
Yield: 12 mg.
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D-25 517 1.03 E-52 CH3 1 ,NeN H3C 0 10 .b H3c D 26

Wae 239112445 E- 53 cH3 H3c40s lel 1IN -N * ci H3C. .PCT/ER2009/052959
D-28 508 1.17 121

No. MOLSTRUCTURE Intermediate [M+H] rt
H3C_<
LIy
E-25 @N N D-14 494 0.99
(o]
HacsN»\/N
CH,
Hc—/<
IN%/U
N
E-26 (j D-14 491 1.06
OEN
_{O
H,C N
N— |
H g =z N [/
/ N
E-27 N=N D-14 524 1.07
A O
N =
Hc—/<
E-28 N N D-14 505 1.09
Hac‘O
)\/N
O —~—=
Hc—/<
%
N—~N
E-29 (j D-14 506 1.83
(
N\/j
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2009/ 112565PCT/ EP2009/ 052959 127 No. MOLSTRUCTURE

WO paoenmse at e [ MrFi |

rt E-55 o o 1l

NN | P q OM3I/EPI09/052959

CH 3 E-50 474 1.05 Exanpl & F Exanples F-01 to F-20
can be synthesi zed according to one of the foll ow ng
general procedures. The appropriate acid or acid
chloride required for synthesis can be deduced 5from

the table of exanples. Boc-groups are renoved with HCl
(5ye. 10 €a.) iy SRUGTURE Overn glnterlmnedgalté)x NG.aF 10 &
HC—<
D=\ /
N-—
E-30 (j D-14 514 1.87
Hc—/<
N-~
E-31 (j D-14 503 2.01
Z CH3
1) |
HN/U\ 7\ | N
2! N s
H N—N
E-32 @ D-15 460 1.1
\§
N
S,
CH3
7 CH3
o N |N
HSC\/IL/Q\ | =
N s N—N
E-33 Q D-16 473 1.21
\Y
N
q
CH3
7 CH3
o N \lN
HoO A I Y ]
N s N—N
E-34 Q D-16 489 1.06
\Y
N
]
CH,




General procedure Fl: Exanple D17 (1 eq.) is taken up
in NVP and sonicated until all material is dissolved.
WA QOMARS6D. 1 eq.), DI PEA (5 eq.) and acid chl oPCTHEPZ089/052959

eq.) are added and the reat2ion mxture is stirred for
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382 3.36 F-02 H3C-\/ON 0 H3C N-N cH3 cH3 butyryl

chloride 396 1.62 F-03 H3c-00 \N I FI14 H3C NN cH3

warBIEshoxy- acetyl chloride 398 1.18 WO PCT/EP2009/052959
2009/ 112565PCT/ EP2009/ 052988 129 No. MOLSTRUCTURE
Acid or acid chloride [Mrl-1]+ rt F-04 CH,
H3C/ (:)N O H3C N- N
No. MOLSTRUCTURE Intermediate [M+H] rt
=<O—CH3
O N
H—</ | /l CH,
S T N\N
N=N
E-40 Q D-18 516 t0
(‘N
()
H,C
oj<ﬁ4:\ = CH,
A
E-41 NQ D-18 599 t0
()
(o]
{ N
N

E-42 (@N D-19 574 1.08
Cl
O=

N
E-43 pm D-19 561 1.05
O

E-44 pm D-19 557 | 1.13
Oz




CH3 CH3 3-nethyl -butyryl chloride 410 1.73 F-05
CH3 H3C/ (:)N N/ io H3C NNNCH3 / H3

w@200etsbs but - 2- enoyl chl oride 408 1.73 F-06 CMNDEP}09/052959
4N dab " S IW/ H3C N-NSCH3 / CH3

pyridin-3-yl-acetic acid 445 1.28 F-07 ,1\1,,. NN

No. MOLSTRUCTURE Intermediate [M+H] rt
‘/<O
H.C N
”{/ | = on

N
E-45 4@0' D-19 547 | 0.99
O=—,

E-46 %@m D-19 503 | 1.4
O=—

E-47 D-20 474 1.15
G

HSC~\/N P .
—_ H
e H%S‘ = N ch
E-48 7NN : D-20 488 1.25

H N
N S Z / y
E-49 < = Val = D-21




O/NI.1 NNH3CG-( CH3 - / 3

4-1,2,4-triazol -1-yl-butyric acid 463 1.27 F-08 \0 N/
WQ@209MAN6HC CH3 \ - - |, 3 3-pyridin-2-yl - propi PCI/EPAE/052959

459 1.53 WD 2009/ 112565PCT12P2009/ 052959 130 No.

MOLSTRUCTURE Acid or acid chloride [Mtl-1]+ rt F-09 \

0O NN /

No. MOLSTRUCTURE Intermediate [M+H] rt

E-50 D-23 519 1.03
(e}
o th,

E-51 D-25 517 1.03
o W(@ )
H c'N \\CHs

N
47
S
E-52 Q D-26 459 1.44
N /4
(0]

E-53 D-28 508 1.17
cl
HCr O

E-54 N=N D-28 565 1.1
Sovse
N
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20

NN --- CH3 imdazol-1-yl-acetic acid 434 0.95 F-10 N

2 NN N\ ON / NN _-- CH3
wWa 29412563 azol - 1-yl -acetic acid 435 2.45 F-11 M3IZEP2009/052959
0-\/CDN F14 Ss H3C N- NI2ZH3  CH3

3-met hoxy-propionic acid 412 1.66 F-12 \ S
|-13C-NI-13C -- _( CH3CH3 - H

No. MOLSTRUCTURE Intermediate [M+H] rt
H N
N— | =\ _CH,
HaC—<O S%/Q/
E-55 E-50 474 1.05
Q
o CH,
CH,
Examples F

Examples F-01 to F-20 can be synthesized according to one of the following general
procedures. The appropriate acid or acid chloride required for synthesis can be deduced
from the table of examples. Boc-groups are removed with HCI (5 - 10 eq.) by stirring

overnight in dioxane at 40 °C.

General procedure F1:

Example D-17 (1 eq.) is taken up in NMP and sonicated until all material is dissolved.
DMAP (0.1 eq.), DIPEA (5 eq.) and acid chloride (5 eq.) are added and the reaction
mixture is stirred for 1 h at RT. The reaction mixture is poured in water and extracted with
DCM. The organic phases are concentrated under reduced pressure and the product is

purified by flash column chromatography (silica gel, 0 - 20 % MeOH in DCM).

General procedure F2:

The acid (1 eq.) is taken up in DCE, CDI (1 eq.) is added and the reaction mixture is stirred
for 2 h at RT. Then 50 % saturated brine is added and the reaction mixture is stirred
vigorously for 1 min. The organic phase is separated, concentrated under reduced pressure,
taken up in acetonitrile and added to a mixture of example D-17 (0.25 eq.) and DBU

(0.5 eq.). The resulting reaction mixture is then stirred at 100 °C for 2 h. The reaction
mixture is concentrated under reduced pressure, poured in water, brought to pH 8 by the
addition of an aqueous saturated ammonium chloride solution and extracted with ethyl
acetate containing 5 % MeOH. The combined organic phase are washed with an aqueous

1 % citric acid solution and brine, dried on magnesium sulfate and concentrated under
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N, N- di met hyl -succinam c acid 453 1.58 F-13 IN Fi 4l /S

ONNNCH3 - / -N Chiral CH 3 (S)-pyrrolidine-1, 2-
walt@anissyl i c acid 1-tert-butyl ester 423 1. 41PQNZEP2009/052959

2009/ 112565PCT/ EP2009/ 052988 131 No. MOLSTRUCTURE

Acid or acid chloride [Mt1-1]+ rt F-14 j\I1 1.- LII/0s\

NN H3c__ ( CH3 CH3

reduced pressure. The product is purified by flash column chromatography (silica gel,

0 - 20 % MeOH in DCM).

General procedure F3:

The acid (2 eq.) and 2,4,6-trichloro-1,3,5-triazine (1 eq.) are taken up in NMP and stirred
for 15 min at RT. Example D-17 (1 eq.), DBU (4 eq.) and DMAP (0.1 eq.) are taken up in
NMP and stirred at RT for 10 min. Both reaction mixtures are combined and stirred
overnight at 70 °C. The reaction mixture is poured in water and extracted with DCM. The
organic phases are concentrated under reduced pressure and the product is purified by flash

column chromatography (silica gel, 0 - 20 % MeOH in DCM).

Table 3: Examples F-01 - F-20

No. MOLSTRUCTURE Acid or acid chloride [M+H]" rt
HG O
NIV
= =-cH,
F-01 s /! propionyl chloride 382 3.36
H30\<N_N
CH,
HC o}
u N
N =)o .
F-02 S N butyryl chloride 396 1.62
H,C NN
CH,
H@*O\_/{O
N
N = o, .
F-03 S N methoxy-acetyl chloride 398 1.18
H,C NN
CH,




(R -pyrrolidine-1,2- dicarboxylic acid 1-tert-butyl

ester

1.24

423 1.33 F-15 HHN H3G-NNV s ? ON-N H3c
W@ e@pt11dsed oxycar bonyl - et hyl -

F-16 ,,,,/Ndiii

HC- NNF cHBHC - - - (

CH3CH3 \

CH3

/I H

am no) - aceti ¢ acPdI/BP2009/052959
ON- NIZ9C- NHC - - - (
4-di met hyl am no-butyric acid 439 1.76 F-17 ZSN O \ NN

No. MOLSTRUCTURE Acid or acid chloride [M+H]" rt
CH,
H,C 0
u y
N - .
F-04 H s A CHy 3-methyl-butyryl chloride 410 173
HSC\<N7N
CH,
CH,
H,C
K Mo .
F-05 N~ = 3-methyl-but-2-enoyl
- s / 3
w N chloride 408 1.73
H,C—(
CH,
—N
N\ / o
N .y . .
_ ridin-3-yl-acetic acid
F-06 N e i Y 445 1.28
HSC\(N;N
CH,
0y
N-N
L\j//o N 4-1,2,4-triazol-1-yl-butyric
F-07 i =\ o, . 463 1.27
S N acid
HSC\<N7N
CH,
JN o
— Y N
F-08 ”%s . \/ J CHs 3-pyridin-2-yl-propionic acid 459 153
HSC\<N7N
CH,




CH3

_ I (1,4-dinethyl-pi perazin-2- yl)-acetic acid
480 1.52 F-18 ,,,,z/N? Alb "NIL_-\ S 0 -N1-13C N N1

WERBIN12568 3- (3H i mi dazol -4-y1) -
1.53 WD 2009/ 112565PCT/ EPE09/ 052959 132 No.
MOLSTRUCTURE Acid or acid chloride [Mt1-1]+ rt F-19 N

propi oni ¢ aci BCHEB2009/052959

CH O N
No. MOLSTRUCTURE Acid or acid chloride [M+H]" rt
N
N
N (0]
NV
4 - . . .
F-09 H{s =) CH, imidazol-1-yl-acetic acid 434 0.95
N-K N
H3C\<
CH,
N
T
N-N (0]
NV
F-10 H4S ~ ) CH, 1,2,4-triazol-1-yl-acetic acid 435 2.45
N
H3C\<
CH,
H,C
0 0
u /N
F-11 H%s \// s 3-methoxy-propionic acid 412 1.66
H,C N;’\/‘ "
CH,
i
N~ T -cH, N,N-dimethyl-succinamic
Faz| % 4 453 158
HC-N ch\< acid
CH, CH,
ooy 4“‘%%:“” (S)-pyrrolidine-1,2-
F-13 lHo ° ni,ﬁ N dicarboxylic acid 1-tert-butyl 423 1.41
H,C
\(CHB ester




[r']

00 N-NH C,

( CH N H 3-(1-nethyl
yl)-propionic acid 462 1.56 F-20 CI0 \i< N H ,
WORMNICTH36F N CH3 chl oro-acetyl

-1H i m dazol

-2
H3C /

Exanpl es G Exanples G 01 t®1G 05 can be synthesi zed

according to the follow ng general

procedure.

The

appropriate amne required for synthesis can be

chl ori de 402/ 40BCT/EP2009/052959

deduced fromthe table of exanples. 5 General
procedure G Exanple F-20 (1 eq.) is taken up in NVP,
DNEEA (2 mOLSTROCTURE Ne (8 eApid oRéidid akldRde arjd [MeH]" rt
reaction mxture is stirred overnight at RT.| The
reaction mxture is poured in water, extractled with
DCM and the organic phase|is | oaded on a SCX col um.
The tol.unp H/ 0 S{Jéd wi t h B¢Mrendineehangl and the
RE_ppH (EhfL{ h a .”bé%b‘& JdQ% L‘@ 7N gparoni 1,
in net ‘E)Ich The product is rurx ° ? by ash 33
col um chr omatHogr aphy (silica gel eSt@ - 20 %|met hanol
in DCM .
H,C—N “{/N%w tert-b bonvl hvl
s ~ s ert-butoxycarbonyl-methyl-
F-15 TN ( oxycamonyrmety 397 124
HC—( N amino)-acetic acid
CH,
N
H%S‘ PR =) 4-dimethylamino-butyric
P16 S _ 439 1.76
HC-N, HC—( acid
CH, CH,
H4:‘ PN (1,4-dimethyl-piperazin-2-
F-17 % AR o 480 1.52
HCN  N-CH, HC—( yl)-acetic acid
CH,
N
NI ) e 3-(3H-imidazol-4-yl)-
F-18 N AR SN 448 1.53
=N o N propionic acid
CH,
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WO 2009/ 112565PCT/ EP2009/ 052959 133 Tabl e 4: Exanpl es
G 01 - GO5 No MOLSTRUCTURE Anine [MtFi] rt G O1 70-
WO 2049/1Y2866CH, 11 / H3C N-N CH3 nor phol i ne BGBER2088052959

G 02 CH Hp-NO m\" N 11013¥ CH3 H3C N-N cH3
di met hyl -amine 411 1.38 G- 03 (_ NO

No. MOLSTRUCTURE Acid or acid chloride [M+H]" rt
[N
N 0
/4
“\(:\%H/N _ 3-(1-methyl-1H-imidazol-2-
F-19 LS ! ch, o 462 1.56
ho NN yl)-propionic acid
CH,
CI\_{O
N
H_</ =N\_CcH
F-20 S D ’ chloro-acetyl chloride 402/404
N-N
H,C
CH,
Examples G

Examples G-01 to G-05 can be synthesized according to the following general procedure.

The appropriate amine required for synthesis can be deduced from the table of examples.

General procedure G:

Example F-20 (1 eq.) is taken up in NMP, DIPEA (2 eq.) and amine (3 eq.) are added and
the reaction mixture is stirred overnight at RT. The reaction mixture is poured in water,
extracted with DCM and the organic phase is loaded on a SCX column. The column is
washed with DCM and methanol and the product is eluted with a mixture of DCM and 7N
ammonia in methanol. The product is further purified by flash column chromatography

(silica gel, 0 - 20 % methanol in DCM).



\" 1o HH3 H3C
N Om\"

/H3 s

CH, 1-nethyl -pi perazine 46631.34 WD

2009/ 112565PCT/ EP2009/ 052959 134 Exanpl es H Exanpl es

N-N CH3 piperidine 451 1.77 G 04
N41---CH3 H- S/ H3C___ NN CH3 pyrrolidine
Wa00911585 G 05 H CN O NO \-N Fl -/

H3C PCT/ERR009/0§2959

H 01 to H 14 can be synthesized according to the

fol |l ow ng general

procedure.

The appropriate am ne or

al cohol required for synthesis can be deduced fromthe
Tableet: dixagydesfhdd.— 6-05
No MOLSTRUCTURE Amine [M+H]" rt
)
&N O
NV
G-01 H%/S ~ o, morpholine 453 1.33
NN
HSC\(NiN
CH,
CH,
HSCfN\_</O .
N ~ e dimethyl-ami
G-02 s o imethyl-amine 411 1.38
Ho N
CH,
L,
N
G-03 H4S \// CH, piperidine 451 177
H30\<N;N "
CH,
QR
4 N
G-04 H{/s = —cH, pyrrolidine 437 1.51
HBC\<N7’\/‘ N\ N
CH,
H,C
O
Qe
G-05 H4N —_en 1-methyl-piperazine 466 1.34
s / ®
NN
Hac%NfN
CH,
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General procedure H Exanple D-17 (1 eq.), DBU (2 eq.)
and CDI (2.5 eq.) are taken up in acetonitrile and

waeimoneesmnt 100 C overnight. Am ne or al cohol PGI/BRR0PI/N052959

is added and the reaction HM4xture is stirred again
overni ght at 100 C. The reaction mxture is
concentrated under reduced 10pressure and the product
is purified by HPLC (G- 18, 2 - 98 % acetonitrile in
water). Table 5: Exanples H 01 - H 14 No. MOLSTRUCTURE
BramplesW-Fi] rt H01 HBCON HNio NHS HO / NN H3C /

EENR R ETER A e Y S T
The appropriate amine or alcohol required for synthesis can be deduced from the table of

examples.

General procedure H:

Example D-17 (1 eq.), DBU (2 eq.) and CDI (2.5 eq.) are taken up in acetonitrile and
stirred at 100 °C overnight. Amine or alcohol (5 eq.) is added and the reaction mixture is
stirred again overnight at 100 °C. The reaction mixture is concentrated under reduced

pressure and the product is purified by HPLC (C-18, 2 - 98 % acetonitrile in water).

Table 5: Examples H-01 — H-14

No. MOLSTRUCTURE Amine [M+H]" rt
H N
H-01 N{\O HSC\<N/I\/J NN O-methyl-hydroxylamine 400 1.37

N
HC, N~ =\_-CH,
N—< S ~ \ /) .
H-02 N N methylamine 383 1.72

H_«N:Q/O/CH
/ 3
03 CN—<O SN pyrrolidine 423 1.90




383 1.72 HO3 NV CNd S/ OH3C__ (NNNCH3 - \ / CH
pyrrolidine 423 1.90 135 No. MOLSTRUCTURE Ani ne

wQ rwPi1]2563 H 04 /\H N NO OMS \/0/ NN H3C - -PCT/EPB09/052959

/' CH3 nor phol i ne 439 13515

No. MOLSTRUCTURE Amine [M+H]" rt
A = _on
O/—\N‘<\ s // 8 ’(‘ 3 holi
H04| 2% - morpholine 439 1.15
HSC\<
CH,
H N
O e
H-05 moN_ M, N 1-methylpiperazine 452 159
H,C
o
H N
HC— JN4 =\ _CH,
NS T ethylamine
H-06 o o y 397 1.60
HSC\<
CH,
N
H-(’S:Q/O/CHS
H-07 HZN_<O N/_/ NN ammonium chloride 369 1.26
e~
CH,
H N
H-08 HSC'N_<O Rtas dimethylamine 397 158
HC~(
CH,




H- 05 ,N /N di

11111,

HC-NNS \-ON-N H3G---3( CH3 _ \ N

H 1- et hyl pi perazine 452 1.59 H06 H3CG\N\ N HS H 0/

WORMIHIBG65 CH3 et hyl amine 397 1.60 H- 07 N HO HXCTMEPIIND/0$2959

H3c CH3 \/ CH, amoni um chl3ri de 369

No.

MOLSTRUCTURE

Amine

[M+H]

H-09

2-dimethylamino-ethanol

441

1.47

H-10

N,N-dimethyl-ethylane-1,2-

diamine

440

1.63

2-morpholin-4-yl-ethylamine

482

1.59

2-methoxy-ethanol

428

1.50

H-13

2-morpholin-4-yl-ethanol

483

1.49




10

15

1.26 H08 , H3CH NS / H3dON-N H3C CH3 N CH3
di nret hyl ami ne 397 1.58 136 No. MOLSTRUCTURE Ami ne
wQ bepi1j2ss3  H-09 ,,,,/N a_CH 04sN.,..,-- N NPCHEPNBIZN52959
CH3CH3 2-d inethylamino-et¥lanol 441 1.47 H 10 H11ZN
O CH3 MN4s3---"\ /N /_/ON

No. MOLSTRUCTURE Amine [M+H]* rt

N
o{\n%;%cw 3-dimethylamino-propan-1-
U N
H_14 HGC\/NA/_/ e} N-N OI 455 163

Examples J
Examples J-01 to J-02 can be synthesized according to the following general procedure.

The appropriate example C can be deduced from the table of examples.

General Procedure J:

To a mixture of 400 mg (0.92 mmol) N-[1-(2-chloro-pyridin-3-yl)-3-(6-methylamino-
pyridin-3-yl)-4,5-dihydro-1H-pyrazolo[4,3-g]benzothiazol-7-yl]-acetamide, 2.5 mL
(18.3 mmol) Trimethylboroxide and 16 mg (0.022 mmol)
bis(triphenylphosphine)palladium(IT)-dichloride is added 10 mL DME, 2 mL ethanol and
1.37 mL of an aqueous 2 M Cs,COs; solution. The reaction mixture is heated in the
microwave for 2 h at 130 °C. DCM (25 mL) and water (25 mL) are added and the phases
are separated. The aqueous phase is washed twice with DCM (2 x 25 mL each). The
combined organic layers are dried over sodium sulfate and the solvent is removed under
reduced pressure. The crude material is dissolved in DMSO/TFA and purified using RP-
LC/MS. The resulting product fractions are collected and the solvent is removed via

freeze-drying to yield the desired product.



---( HGC- NH3CN CH3CH3 N, N-d i net hyl - et hyl ane-1, 2-
diamine 440 1.63 H 11 HM4Ns S/3 / /N %N N
W@ WwYAH3EGF i --- ( CH3 2-norpholin-4-yl - et hyl anPCEEERRI/052959
1.59 H12 NN1\1 -CH3 04S1381111F: N-N N HC- OHC ---(
CH3 2-m et hoxy-ethanol 428 1.50 H 13 ,,,i4N alCH 3
04S IF\ / /| NNNHC ---( CH3 cJN
2- nor phol i n- 4-yl - et hanol

Table 6: Examples J-01 — J-02

No. MOLSTRUCTURE Heteroaryl chloride | [M+H]" rt
O
4
N— | =
H s % N
J-01 / N C-117 417 1.29
N-N
N
N
0
<
I O
H s % 7\
J-02 7 N\-N C-118 432 1.21
N~-N
(-
N
Analytical method
HPLC: Agilent 1100 Series
MS: Agilent LC/MSD SL
column: Phenomenex, Mercury Gemini C18, 3 um, 2.0x20 mm,
Part.No. 00M-4439-B0-CE
solvent A: 5mM NH4HCO3/ 20mM NH;

B: acetonitrile HPLC grade
detection: MS: Positive and negative

mass range: 120 - 700 m/z

fragmentor: 70

gain EMV: 1

threshold: 150

stepsize: 0.25

UVv: 315 nm

bandwidth: 170 nm

reference: off
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20

25

483 1.49 WD 2009/ 112565PCT/ EP2009/ 052959 137 No.

MOLSTRUCTURE Am ne [ MtFi ]

woR@9diases hyl am no- propan- 1-

rt H/N 04 S1111,

139

range: 210 - 400 nm

range step:  2.00 nm

peakwidth: < 0.01 min

slit: 2 nm
injection: 5uL
flow: 1.00 mL/min
column temperature: 40 °C
gradient: 0.00 min
0.00 —2.50 min
2.50 —2.80 min
2.81 —3.10 min
Instrument:
Chromatography:
Column:
Method “Acid”
Eluent A:
Eluent B:

Linear Gradient program:
Flow:

Column oven temperature:

Method “Base”

Eluent A:

Eluent B:

Linear Gradient program:

Flow:

Column oven temperature:
Diode Array Detector (DAD):

Instrument:

5%B
5%->95%B
95 % B
95% ->5%B

Agilent 1100-SL: incl. DAD / MSD

Waters X-BridgeTM C18, 50x2.1mm, 3.5 u

0.1 % formic acid in acetonitrile

0.1 % formic acid in water
to=2% A, tamin = 98 % A, tomin = 98 % A
0.8 mL/min

35°C

10 mM ammonia in acetonitrile

10 mM ammonia in water

to=2 % A, tamin = 98 % A, tomin = 98 % A
0.8 mL/min

25°C

Agilent G1316A

H 14 H C 0 NN PCT/EP2009/052959



455 1.63 N 1-13C--( 01 [-13C CH3

Exanpl es J Exanples J-01 to J-02 can be synthesi zed
waewontiseyy to the foll owi ng general procedure. PAHEP2009/052959

appropriate exanple C can b® deduced fromthe table of

exanpl es. 5 General Procedure J: To a m xture of 400

mg (0.92 mol)

N-[ 1- (2-chl oro-pyridin-3-yl)-3-(6-nethyl am no-

pyri di n-3-yl) -4, 5-di hydro- 1H pyrazol o[ 4, 3- g] benzot hi az

ol - 7Sympleacetiangtie, 2.5 nl 2208.330mmpl )

Tri ngt hyl bor oxi.de and 16 0.022 mmol ) 10
bis???@éﬁ%ﬁ?@ﬁﬂ%@% 1ne)parR% iun(l1)-dichloride is
ardedpctdosdeopMsSy: nL et hanol and 1.37 nL of an
agueous 2 MpCSZ solution. The reaction mxture is
heat bgtrpmetthe mi crowave forAglaat BE/MSD-¥. DCOM (25 nL)
and ter (25 nmL) are adde . re
separa S§%9I{'The aqueous phagﬁeﬁiqgo%}\ﬁ\g%%g@%%ﬁ\é% wi th DCM
(2 xMRss fihgeach). The conbilged soogani c | ayers are

dri ed over sodiumsulfate and the solvent is renoved
under 15 reduced pressure. The crude material is

Qibﬁ?ui:\(tﬁ%sidge@'vsd TFA and purified using RPLC/ M5, The
resulting product fractions are collected and th

e
$al ventbutyd renoved via freeze-drytendgpryo yiel d the
j 59

desiredd product— WO 2009/ 112565PCT/ EP2009/ 052959 138

oo T LA G —a A=~

flabl e |§8¥Ekanpl es J-01 - |JHE2 No | tetrahydrofuran

DC thin layer chromatography | LIHMDS | Lithium hexamethyl disilazide

DCM | dichloromethan iPr isopropyl

DMF | N,N-dimethylformamide |TBME tertiary butylmethylether

DMSO | dimethylsulphoxide NP normal phase

et ethyl CDI carbonyl diimidazole

h hour(s) ACN acetonitrile

HPLC high performance liquid BINAP 2R,38,2,2'"-bis-(diphenyl-phosphino)-
chromatography 1,1'-binapthyl

M molar DIPEA  |diisopropylethyl amine

min minute(s) DCE 1,2-dichloroethane

mL millilitre NMP N-methylpyrrolindinone

MS mass spectrometry prep preparative

N normal conc. concentrated
nuclear resonance

NMR TFA trifluoroacetic acid
spectroscopy

N-[(dimethylamino)-(1H-1,2,3-
triazolo[4,5-b]pyridin-1-yl)-

ppm |part per million HATU pyr ¥ o
methylene]-N-methylmethan-aminium

hexafluorophosphate N-oxide

Rf retention factor TBAF Tetrabutylammonium fluoride
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O-(Benzotriazol-1-yl)-N,N,N',N'-
RP reversed phase TBTU
tetramethyluronium tetrafluoro-borate
[1,3-Bis(2,6-Diisopropylphenyl)-
RT room temperature PEPPSI  |imidazol-2-ylidene](3-chloro-
pyridyl)palladium(II) dichloride
Rt retention time m.p melting point
dimethyl-pyridin-4-yl- ) )
DMAP ‘ DBU 1,8-diazabicyclo[5.4.0Jundec-7-ene
amine

The Examples that follow describe the biological activity of the compounds according to

the invention without restricting the invention to these Examples.

PC3 proliferation test

The test is based on measurement of cellular DNA content via fluorescent dye binding.
Because cellular DNA content is highly regulated, it is closely proportional to cell number.
The extent of proliferation is determined by comparing cell counts for samples treated with

drugs with untreated controls.

PC3 (human prostate carcinoma cell line) cells are sown in microtitre plates and incubated
overnight in culture medium at 37 °C and 5 % CO,. The test substances are diluted
stepwise and added to the cells such that the total volume is 200 uL/well. Cells to which
diluent, but not substance, is added serve as controls. After an incubation time of 3 days,
the medium is replaced by 100 uL/well dye-binding solution and the cells are incubated at
37 °C in the dark for a further 60 min. For measuring the fluorescence, excitation takes
place at a wavelength of 485 nm and the emission is measured at 530 nm.

ECso values are calculated using the GraphPad Prism program.

Most compounds of the Examples cited have an ECsq (Proliferation PC3) of less than

0.5 uM.
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Anal ytical method HPLC: Agil ent 1100 Series 5
MS: Agi | ent LG MSD SL col um: Phenonenex, Mercury Geni ni

WEI®9/185bmm 2. 0x20 mm Part. No. O00M 4439- BO- GECT/EP2009/052959

sol vent A: 5mM NHAHCO3/ 20nM2NH3 B: acetonitrile HPLC
grade 10 detection: Ms: Positive and negative nass
range: 120 - 700 mz fragnentor: 70 gain EM/: 1

t hreshol d: 150 15st epsi ze: 0. 25 UV: 315 nm bandwi dt h: 170
nm reference: off WD 2009/ 112565PCT/ EP2009/ 052959 139
Paalyd: adpurematt inCherdls st ep: 2. 00 nm peakwi dt h: <0. 01

' Lit:2 5injectjon:5.iut flo mn colu
Pl B stlsrin Pacred GRidsrdinn t teSet B Golig ot o6-well
Qs R treze@QithisBrid - diktion dQedistibstan¥eProp 2% €3Mfs PBvEieh Wluent, but

95 % >5 9B Instrunent:Agilent 1100-SL: incl. DAD /

NEDUHRED 9drebiepe apSopiralmSuheasatix By pelljeTnisxBapidly to
gl%)s(&vé'gmteu;lg m%db@ctangl% E’g‘gﬂ \Q;éll is then incubated with a primary antibody
specific for Serd73-phosphorylated AKT. Subsequent incubation with secondary HRP-
conjugated antibody and developing solution provides a colorimetric readout at 450 nm.
ECso values are calculated using the GraphPad Prism program.

Most compounds of the Examples cited have an ECsq (P-AKT PC3) of less than 0,5 uM.

The substances of the present invention are PI3 kinase inhibitors. On account of their
biological properties, the novel compounds of the general formula (1) and their isomers
and their physiologically tolerated salts are suitable for treating diseases which are

characterized by excessive or anomalous cell proliferation.

These diseases include, for example: viral infections (e.g. HIV and Kaposi’s sarcoma);
inflammation and autoimmune diseases (e.g. colitis, arthritis, Alzheimer’s disease,
glomerulonephritis and wound healing); bacterial, fungal and/or parasitic infections;
leukaemias, lymphomas and solid tumours; skin diseases (¢.g. psoriasis); bone diseases;
cardiovascular diseases (e.g. restenosis and hypertrophy). In addition, the compounds are
useful for protecting proliferating cells (e.g. hair cells, intestinal cells, blood cells and
progenitor cells) from DNA damage due to irradiation, UV treatment and/or cytostatic

treatment (Davis et al., 2001).

For example, the following cancers may be treated with compounds according to the
invention, without being restricted thereto:

brain tumours such as for example acoustic neurinoma, astrocytomas such as fibrillary,
protoplasmic, gemistocytary, anaplastic, pilocytic astrocytomas, glioblastoma,
gliosarcoma, pleomorphic xanthoastrocytoma, subependymal large-cell giant cell
astrocytoma and desmoplastic infantile astrocytoma; brain lymphomas, brain metastases,

hypophyseal tumour such as prolactinoma, hypophyseal incidentaloma, HGH (human
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Eluent A:0.1 %formc acid in acetonitrile Eluent
B:0.1 %formc acid in water Linear G adi ent

wee@gn®@ssio = 2 % A t4 mm= 98 %A t6m n = 9BCEER2009/052959

20Fl ow. 0.8 nL/m n Col um oWdn tenperature: 35 C Met hod
"Base" Eluent A:10 mM ammonia in acetonitrile El uent

B: 10 MM anmoni a in water 25Li near G adient programto

=2 %A td4mm= 98 %A, té6mn =98 %A Flow 0.8 nL/mn

Col um oven tenperature: 25 C Di ode Array Detector

Am) hotnrie) gwémin@\gdetn@ma @l 30BRotryghic adenoma, craniopharyngiomas,

¢
20 2565PCT/ EP2009/ 052959, 140 | | engt h: 22

el hRRRs G amEBOMAGHT BRatsT e TG PO RaRy & for exarmple
{uMRFA)s of tAS bé%@% nbBliohs Mstdathialds BeubRBiosAl bapliERuroma,
(Positive & Negative) Mass range: 100 - 800

Pibzasngiamp dpheogkiemnopyiopgt siiromaRinomsy pndglpnysgagptispmtwpmour,
@ﬁ@ﬂaﬁgﬁgf gﬁ@?ﬁ%e@{b@? lsgsg%frg réu%oa%u?aq{oﬁ%@{m%aﬁwo fibroma,
neurinoma (neurilemmoma, Schwannoma) and malignant Schwannoma, as well as
tumours of the central nervous system such as brain and bone marrow tumours; intestinal
cancer such as for example carcinoma of the rectum, colon, anus and duodenum; eyelid
tumours (basalioma or adenocarcinoma of the eyelid apparatus); retinoblastoma;
carcinoma of the pancreas; carcinoma of the bladder; lung tumours (bronchial carcinoma -
small-cell lung cancer (SCLC), non-small-cell lung cancer (NSCLC) such as for example
spindle-cell plate epithelial carcinomas, adenocarcinomas (acinary, paillary, bronchiolo-
alveolar) and large-cell bronchial carcinoma (giant cell carcinoma, clear-cell carcinoma));
breast cancer such as ductal, lobular, mucinous or tubular carcinoma, Paget's carcinoma;
non-Hodgkin's lymphomas (B-lymphatic or T-lymphatic NHL) such as for example hair
cell leukaemia, Burkitt's lymphoma or mucosis fungoides; Hodgkin's disease; uterine
cancer (corpus carcinoma or endometrial carcinoma); CUP syndrome (Cancer of Unknown
Primary); ovarian cancer (ovarian carcinoma - mucinous or serous cystoma, endometriodal
tumours, clear cell tumour, Brenner's tumour); gall bladder cancer; bile duct cancer such as
for example Klatskin tumour; testicular cancer (germinal or non-germinal germ cell
tumours); laryngeal cancer such as for example supra-glottal, glottal and subglottal
tumours of the vocal cords; bone cancer such as for example osteochondroma, chondroma,
chondroblastoma, chondromyxoid fibroma, chondrosarcoma, osteoma, osteoid osteoma,
osteoblastoma, osteosarcoma, non-ossifying bone fibroma, osteofibroma, desmoplastic
bone fibroma, bone fibrosarcoma, malignant fibrous histiocyoma, osteoclastoma or giant
cell tumour, Ewing's sarcoma, and plasmocytoma, head and neck tumours (HNO tumours)
such as for example tumours of the lips, and oral cavity (carcinoma of the lips, tongue, oral
cavity), nasopharyngeal carcinoma (tumours of the nose, lymphoepithelioma), pharyngeal
carcinoma, oropharyngeal carcinomas, carcinomas of the tonsils (tonsil malignoma) and
(base of the) tongue, hypopharyngeal carcinoma, laryngeal carcinoma (cancer of the

larynx), tumours of the paranasal sinuses and nasal cavity, tumours of the salivary glands
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di chl oronmet han i Pr i sopropyl DWVF N, N-di net hyl f or mam de
TBME tertiary butyl methyl et her DVSO di net hyl sul phoxi de

wORnaL2sed phase et ethyl CDI carbonyl dii m darGI/ER2009/052959

hour (s) ACN acetonitrile HPM4C hi gh performance |iquid

chr omat ogr aphy Bl NAP

2R, 3S, 2, 2' - bi s- (di phenyl - phosphi no)- 1,1'-binapthyl M

nol ar DI PEA diisopropylethyl amne mn mnute(s) DCE
1,2-dichloroethane nL millilitre NW

derh ivpyeallodarmed maotepaBcellular carcinoma (HCC); leukaemias, such as for

example acute leukaemias such as acute lymphatic/lymphoblastic leukaemia (ALL), acute
myeloid leukaemia (AML); chronic lymphatic leukaemia (CLL), chronic myeloid
leukaemia (CML); stomach cancer (papillary, tubular or mucinous adenocarcinoma,
adenosquamous, squamous or undifferentiated carcinoma; malignant melanomas such as
for example superficially spreading (SSM), nodular (NMM), lentigo-maligna (LMM),
acral-lentiginous (ALM) or amelanotic melanoma (AMM); renal cancer such as for
example kidney cell carcinoma (hypernephroma or Grawitz's tumour); oesophageal cancer;
penile cancer; prostate cancer; vaginal cancer or vaginal carcinoma; thyroid carcinomas
such as for example papillary, follicular, medullary or anaplastic thyroid carcinoma;
thymus carcinoma (thymoma); cancer of the urethra (carcinoma of the urethra, urothelial

carcinoma) and cancer of the vulva.

The novel compounds can be used for the prevention or short-term or long-term treatment
of the abovementioned diseases including, where appropriate, in combination with other
state-of-the-art compounds such as other anti-tumour substances, cytotoxic substances, cell

proliferation inhibitors, antiangiogenic substances, steroids or antibodies.

The compounds of the general formula (1) can be used on their own or in combination with
other active compounds according to the invention and, where appropriate, in combination
with other pharmacologically active compounds as well. Chemotherapeutic agents which
can be administered in combination with the compounds according to the invention
include, without being restricted thereto, hormones, hormone analogs and antihormones
(e.g. tamoxifen, toremifene, raloxifene, fulvestrant, megestrol acetate, flutamide,
nilutamide, bicalutamide, aminoglutethimide, cyproterone acetate, finasteride, buserelin
acetate, fludrocortisone, fluoxymesterone, medroxyprogesterone and octreotide),
aromatase inhibitors (e.g. anastrozole, letrozole, liarozole, vorozole, exemestane and
atamestane), LHRH agonists and antagonists (e.g. goserelin acetate and luprolide),
inhibitors of growth factors (growth factors such as platelet-derived growth factor and
hepatocyte growth factor, examples of inhibitors are growth factor antibodies, growth

factor receptor antibodies and tyrosine kinase inhibitors, such as gefitinib, imatinib,
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mass spectronetry prep preparative N normal conc.
concentrated NVR nucl ear resonance spectroscopy TFA

W@ pioPhssdaceti ¢ acid ppm part per mllion HATRCT/EP2009/052959

N-[ (di met hyl ami no) - (1H 1, 2145- triazo |lo
[4,5-b]pyridin-I-yl)-

nmet hyl ene] - N- net hyl net han- am ni um hexaf | uor ophosphat e
N-oxi de Rf retention factor TBAF Tetrabutyl anmoni um
fluoride WD 2009/ 112565PCT/ EP2009/ 052959 141 RP
lpaterb dd bpe® end BTt ugnfdBeranditrctabpbics (¢.g.1antikp INeNsu¢h-as

L I PN
béthelabRle; guritlel Manakiodimein@logP¥ichdy |Iﬂd?@dp‘tcﬁﬂ1hh€f(thi[o)%&anine, cladribine
dichloride Rt retention time mp nelting point P

and pentostatin, cytarabine and fludarabine); antitumour antibiotics (e.g. anthracyclines,
such as doxorubicin, daunorubicin, epirubicin and idarubicin, mitomycin C, bleomycin,
dactinomycin, plicamycin and streptozocin); platinum derivatives (e.g. cisplatin,
oxaliplatin and carboplatin); alkylating agents (e.g. estramustine, meclorethamine,
melphalan, chlorambucil, busulphan, dacarbazine, cyclophosphamide, ifosfamide and
temozolomide, nitrosoureas such as carmustine and lomustine and thiotepa); antimitotic
agents (e.g. vinca alkaloids such as vinblastine, vindesine, vinorelbine and vincristine; and
taxans such as paclitaxel and docetaxel); topoisomerase inhibitors (e.g. epipodophyllo-
toxins such as etoposide and etopophos, teniposide, amsacrine, topotecan, irinotecan and
mitoxantrone) and various chemotherapeutic agents such as amifostin, anagrelide,

clodronate, filgrastin, interferon alpha, leucovorin, rituximab, procarbazine, levamisole,

mesna, mitotan, pamidronate and porfimer.

Examples of suitable forms for use are tablets, capsules, suppositories, solutions, in
particular solutions for injection (s.c., 1.v., i.m.) and infusion, syrups, emulsions or
dispersible powders. In this connection, the proportion of the pharmaceutically active
compound(s) should in each case be in the range of 0.1 - 90 % by weight, preferably

0.5 - 50 % by weight, of the total composition, that is in quantities which are sufficient to
achieve the dosage range which is specified below. If necessary, the doses mentioned can

be given several times a day.

Appropriate tablets can be obtained, for example, by mixing the active compound(s) with
known auxiliary substances, for example inert diluents, such as calcium carbonate, calcium
phosphate or lactose, disintegrants, such as maize starch or alginic acid, binders, such as
starch or gelatine, lubricants, such as magnesium stearate or talc, and/or agents for
achieving a depot effect, such as carboxymethyl cellulose, cellulose acetate phthalate or

polyvinyl acetate. The tablets can also comprise several layers.
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di met hyl - pyri di n-4-yl am ne DBU
1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene The Exanpl es t hat

W0 2i0vaeseescri be the biol ogical activity of theCT/EP2009/052959

conmpounds accordi ng to thel46nventi on w t hout

restricting the invention to these Exanples. 5 PC3
proliferation test The test is based on neasurenent of
cellular DNA content via fluorescent dye binding.

Because cellular DNA content is highly regulated, it
Cerredposdinglypsugporoitehtbletsocan diciprednebé by cddtmgertesnwhich have been

roliferation i rm.ned b onparing cell counts .
PisPare T Pl BT Pufhctsamt g Tt el iy af R Sar contings,
fRRkEApIS -co Md3né BHIRNaR ft Ahifc,aalk Cli AR &E6kide bl n%hr. The core can
cells are sowmn in mcrotitre plates and i ncubated o
Blve pornpige sercrellpyais & erdel torachicvay depdistfed oydaopid meempatibilities.
test substances are diluted stepw se and added to the
cells such that the total volune is 200iut/well. Cells
trothalarad whHaht wank codilly canhlss dbshaRcvetablageld el ofRF Weachicve a
as controls. After an incubation tinme of 3 days, the
fenet ahiegtswite Bibsieposyiblede vse the puslipryhybstpicssvkich are mentioned
g&kggﬁggcg Qﬁﬁﬁuﬁgggs are incubated at 37 Cin the
dark tor a further éO m n. For neasuring the
fluorescence, excitation takes place at a wavel ength

f 485.nm and the em ssion is neasyred._ at 530 nm . EC50

JrpR el BF 80 OFIPIBL AISICHY® PHBPYNY SRPREABPTSHcording fo the
RO Ran28dMeRA 1L CQIRAHR AS wREtchE BBXAMRIE S §éc?cﬁ£hﬂ%§‘%%lamate,
an EC50 (Proliferation PC3) of |ésS than 0.5 i uM
29090 1 AEEHRET EHPRC0BOSRORY inid e, AT lamaising @gens stich as vanillin

PC3 cel | P-AKT levels in PC3 cell.s are detected b )
e ter P S Sy 5 o BRI o0 mysodium
addost BlcMhlbie, Sefting agahts Wbl Ot I¢ cdRithsa$idh PrRNEB DT fatty

f or h. Cells to which diluent, but not substance, is

algefeds and ¢tbylgre @6ae. 106 Prtcctus Bghap Py dradybenzeplies ar e

fixed rapidly to 5 preserve protein nodifications.

Each well is then incubated with a primary anti body
hpj&tiohiaad irduside seluiForpes plodusddah adusbharySubseguentwhile adding

i ncubation with secondary HRPconju%gted anti body and .
HelPBIZHI HgNSoPTGEITEHIVEE-GYF eS8y EBK BhaRAles: r Fakitietse. sueh as alkali
L S T s AW pABfers andlor
tiapersaats, ROHAt HdaABdssPES Yorodxampss td draplo§, whéra bppropridtheorganic
sybst ances .of .t he present..invention are Pl3 ki nas

SR oo Lo Tin e et S IEREONBROY O H1E B iGpevd ugat, and
hiRRoRAVRlo IBRERAVEGBAr dliRul8ReidsibopsMba (1) and

their isonmers and their physiologically tolerated

salts are suitable for treating di seases which are

Earacteriﬁgﬂlg¥g§xcessbve or(gn%%alous(g%Jl tive ound
E PPN YR THEDE CGMOEREEY i HTPRYES F St exRNpIe™
VorhGihatidhls €6ni R ex418pl@, bdPr¥d@drd bkapiaig the 8@&VeQ@BBpounds with inert

i nfl ammati on and aut oi nmune di seases (e.g. colitis,
eartipisi fuich as ctae pregrbiol gandecnsensulptipgrdlrampeg it Belpidncagagsules.

. i-na): teri : iti.c. :
SO, (BRLRRL: (RO SOy, Kb EOBhoIBTY TRANAR chiifints which ar
sislisaged serasie pulpesg sugisayieaghisthis dpocthykmas®rpl, or their derivatives.
20car di ovascul ar di seases (e.g. restenosis and
hypertrophy). In addition, the conpounds are useful

N . o . | . ’ )
N B Bl R S o PRI rE el pharma
Equtical BNAnadbpartigeabditier ghic iso vaats atuclo ay pAddvfins éag.metrbleum fractions),
and/or cytostatic treatnent (Davis et al., 2001). 25
For exanple, the follow ng cancers nmay be treated with
conmpounds according to the invention, wthout being
restricted thereto: brain tunours such as for exanple
acoustic neurinona, astrocytonmas such as fibrillary,
protopl asm c, gem stocytary, anaplastic, pilocytic
astrocytomas, glioblastoma, gliosarcoma, pleonorphic

oy o a o o o
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growt h hornone) produci ng adenoma and corti cotrophic
adenoma, crani opharyngi omas, nedul | obl ast oma,

woremongesesm and ol i godendrogl i oma; nerve t unouPGI/BR2INY/052959

as for exanple tunours of 147e vegetative nervous

system such as neurobl ast oma, gangl i oneur ong,

par agangl i oma (pheochronocyt oma, chromaffinoma) and

gl onus-caroti cum tunmour, 5 tunours on the peripheral
nervous system such as anputation neurona
oidLofofegbrblemrigmelers. gommdiutedlrdr|sesamenal), :Bomvianetommal orgrody-

B rolo S CP Lo b Tt TPARRe ol SR pgyminera

hONBUE 6. IKADRS! hipdlac6RARGAthS YAH aR® cHaK), %Kﬂiﬂﬁc@nineral powders (e.g.
carcinoma of the rectum colon, anus and duodenum

bigbly dispetiepilicsc (hdard sibeaicorsugars (o6 afar Heghs, lagtoschand grape sugar),
l i par.atus) : r.et | I ; i .

BN QORI 1 AR ARLE M 06 TR AL pbiny

phfsifdohe pdndgaidants O8TR. magiRBiuhr t@irite | tuldgsteattcrRid 4r83CGo@um lauryl

non-smal | -cell lung cancer (NSCLC) such as for exanple

§%Pmﬁﬂe-cell pl ate epithelial carcinonas,

adenocar ci nomas (acinary, paillary,

bronchi ol oal veol ar) and | arge-cell bronchial carcinoma

Admamstra®inlis eficat¢dinrmeusoheay maehdr, prafocabhp or)ly or mesistmally, in

CHIE P Bt B TG RSB, ML,
b&ﬂ@%%%dﬁ@foh%??ﬁ?&ﬂoﬁerﬁém%hk% eRbat Lubstihltes, X Gtive@Sudtds sodium

exanpl e hair ce eukaem a, Burkitt's |ynphonma or
oitretss facifmngdicdets; andiligkdivrh phdiphetedegethar evitme varetc ef further

0 carcino or.endonetrial ,carcji.nonmn) P . .
SRR SRS PR RO b fielf BHRUBOTRY s T i furthermore
418 Bbdsle @AIE igliQ#s, subhISd MAEHRsAm SErdSsoditdh RBy] sulphate and talc,
endonetri odal tunours, clear cell tunour, Brenner's

fouthsutebletipglIn thy cadelef aaapsetuspassions. duverictdeste sugRvers or dyes

%391 e]fl?or bee%iﬁigﬁ) Itoeth}éla@l!i\%kéorllnﬁolﬂﬁgé"{n; ad‘dﬁ%‘ﬁ'tg ﬁ{eaarbogé}ﬂgn%foned auxiliary
germ hal Of non-germ n germcell tunours);

hasyaagsal cancer such as for exanpl e supra-glottal

glottal and subglottal tunours of the vocal cords;

bone cancer such as for exanple osteochondrong,

Fﬁ?ﬁ%&&ﬁ} acﬁﬁﬁﬁﬂﬁt‘?&l, ast 83§§ib1&{69é3ﬂ519?¥3(18ﬁ&’nsfdf%é)£@we compounds

chondr osarconm, osteomm, osteol d osteons,

whileobhgstici, lipsd eosar metesals NBire- dissgd fpir ngralyomm:s administration is

[ , osteofi broma, .desnopl asti.¢c 25 bone fi bronn
o0 e B b oA Y PERARE SR Ea L DP By o
ost eocl astoma or giant cell tunmour, Ew ng' s sarcons,

and pl asnocytoma, head and neck tunmours (HNO tunours) '
Bgsgrhitedhisf ib magsbametassarymplare aproptase.| to gevergmigiororthg abovementioned

SN RSN SS9 8 g thsrion, on

therdieRIBALL B§lonS®@)the RRAICYMERAbN BRIMARIROBRIts formulation and on the time
or opharyngeal carci nomas, carcinonmas of the tonsils
o ivpsyal athichdlahedmiaiseraion islsaisetcdf Thus el magnigpeme cases, be

. | carci | i .
SHRPRARDXRIE T, A LI o MOk RATR HERRES bhercas. in
othsataseq tic abovEremionsd oppdr hignisiadsity ae yx@kddtd Whdielatively large
2009/ 112565PCT/ EP2009/ 052959 144 and ears; |iver cell .
gunitigb e bemepdmbuaiereds lémacyahﬁadﬁ@g@e tiide tl*%@s ke Fvesal single

f as such as acute
?§%€ﬁ§§?c f%ﬁ%ﬁgﬁ%gg??§ﬁ$gﬁﬁgiﬁﬁg'(ALL), acute nyeloid

| eukaem a (AM.); chronic |ynphatic | eukaema (CLL),
chronic nyeloid | eukaem a (CWM.); stonach cancer
(papillary, tubular or nuci nous adenocarci nona, 5
adenosquanous, squanous or undi fferentiated carci nong;
mal i gnant nel anomas such as for exanple superficially
spreading (SSM, nodular (NMM, l|entigo-nmaligna (LM,
acral -lentiginous (ALM or anelanotic nelanoma (AW ;
renal cancer such as for exanple kidney cell carcinoma

a s o
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taxans such as paclitaxel and docetaxel);
t opoi sonerase inhibitors (e.g. epipodophyl| ot oxins

WG aw/18562t oposi de and et opophos, teni poside, PCT/EP2009/052959

anmsacrine, topotecan, irinbt8ecan and m toxantrone) and
vari ous chenot herapeutic agents such as am fostin,
anagrelide, clodronate, filgrastin, interferon al pha,
| eucovorin, rituximb, procarbazine, |evam sole, 15
mesna, mtotan, pam dronate and porfinmer. Exanples of
$he fadlomeng tormslafion cxaeplas dlustadit teprescapeuton without, however,

sitories, solutlons in particular solutions for
Fﬁfgnggﬁ .. i.v., i.m) and infusion, syrups,
enul si ons or dlspersible powders. In this connection,
the proportion of the pharmaceutically active 20
PRARABAGICSE) foshllich btungdeh case be in the range of 0.1
- 90 % by weight, preferably 0.5 - 50 % by wei ght, of
the total conposition, that is in quantities which are
ﬂmffiﬁmsms to achi eve the dosage range which igser tablet

l. e doses nentio n
%gﬁ‘% nls]IO St 2\8/ éﬁx\écot({ang &]ﬁﬁg&%{ﬂazwAppr opriate t agll%gtngga
baﬁO%E obt ai ned, for exanple, by m xing the actil# mg
SRIRAupE(s) Wi th known auxiliary substances, forn4gmg
exanpl e inert diluents, such as caIC|un1carbonate
Balyyinyhpy Eﬁggﬁﬁhte or Iactose di si ntegrants, such ¢
NRigA&siwh 8fcakatdr al gi ni ¢ acid, binders, such as stsangh
or gelatine, |ubricants, such as magnesi um st earate or
talc, and/or agents for achieving a depot effect-—stueh
as carboxynmethyl cellul ose, cellul ose acetate 500 mg
pht hal ate or 30pol yvi nyl acetate The tablets can al so
conBrlse several |ayers.
boopdly z%@ﬁWW@é,zlgggsq&w Ay S hoPdiza giaych are mixed with

8448t OPH i B iedi Sy @ 2axid? SvHEIOH &sclﬁglsme&%hlarsgw@h%

i ch have .been red anal o ts, wt
IR R A U S yveagea%%ﬁ%ﬁle ofis %{@%ular material,

fh@rrelﬁmam‘li of tkomhizd @faﬁch(HndSh@hﬂag@csu@u preanghire sictal ahd mixed with
or su al so conpri se
B PI BNER e Mg by BOLRSEI T GARER o
to avoid inconpatibilities. 5 In the same way, the
gygar tgQeii ng can al so conprise several layers  Ln,plet
ordger to acnleve a depot_effect, with it being
AeE%s eanepquad s eccorieneg with ifesimpla (iBst ances whi ch % @ig
neAbdconed above in the case of the tablets. 10 Symups
@%H%Q§gq$tive conmpounds or active conpound 190
i¥fat% ons according to the invention can mg
Hﬂdbm@mnﬂmbweﬁmnmrise a sweeteni ng agent, such 3§n@
clanate gl ycerol or sugar as well
?8§8 #%?89§ng agent, e.g. flavouring agents suchg%s
S@@UHMWﬁXEVWQﬁHh@@féxtract They can al so conpr i28eng
RasR&MFh QRapakds or thickeners, such as sodium 5p
carboxynet hyl cellul ose, wetting agents, for exanple
condensati on products of fatty 15al cohol s and—ethylene
oxi de, or protectants such as p-hydroxybenzoat£® mg
I njection and infusion solutions are produced in a
customary manner, e.g. while adding isotonizing

Egeﬁndygpnm@emﬁe&¢oumnun¢uchna®%pehwﬁmm&ydeﬂxdaﬂe&;nﬁmo-
é{yﬁtﬂl n'e% fdlose Séﬁagaoﬂﬁlu@,lwdhdgﬁé Qlle &'351 §11tﬂ eaclbother after which the

ene i am net te
msxth@ ig ﬁm@\ grideverkedhdognther odihsthe r@mm@er Oﬁﬂteﬁnalfse pfaichgnd water,
RS 8 RinGlar hterRK ML dried @RPLieYed. WhE ﬁﬁlaﬁma%&?rﬁEﬁyl starch and
organi c solvents as sol ubilizing agents or auxiliary
sol vents when using water as diluent, and aliquoted
into injection bottles or anpoul es or infusion
bottl es. The capsul es, which conprise one or nore
active conpounds or active conpound 25 conbi nati ons,
can, for exanple, be produced by mxing the active
conpounds with inert carrlers such as Iactose or

I T 1 N | T o Ll__ e I L
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1 - 1000 ng per hour, preferably between 5 and 500 ny
per hour. Despite this, it nmay be necessary, where

wappeomssat e, to diverge fromthe abovenenti onedI/EP2009/052959

quantities, depending on th body wei ght or the nature
of the route of adm nistration, on 25 the individua
response to the nedi canent, on the nature of its
formul ation and on the time or interval at which the
adm nistration is effected. Thus, it may, in sone

AR IR AEmSWaldt€ hiehed QIIOBRkSLHE ré’MuHi‘ @&l bi@Mitdd8vith it, and the
previausly ntio ed Iome quantity whereas, in other

%@159ﬁ%“§569é Rig 06 HEH Eﬁ%@% limt has to be
exceeded. Wen relatively large quantities are being
ggningstehgd,bht may be advisable to divide these into

i doses which are given over the course

aftivhenjzopnd i RGR8¢A With &R @F2009/ 052959 JAdigThe
Sodibmwhivgideor mul ati on exanples illustrate theS@mgsent
i nvention w thout, however, restricting its scope:
Phagrfacegdctical f ornul ati on exanples 5 A) Tabl étmber
tabl et Active conpound in accordance with fornul a
&1)100 ng Lact osel40 i ze starch240 ng 10 Po
b daiipieppmpound ldditﬁéqliryrrgsgy itheigi éls ilntnnsic elreit whengppoOQriatg, at pH

i3.dh Qn Wa‘f@laﬁeﬂ&fﬁféﬁ ‘%dﬁﬁfn‘ hforfdNP Qél’cﬂtq’as 1@@6192?{‘? Q%Qt @ he resulting
g{ﬁrt of he mai ze starch fﬁge m xed h eac ot

eion lﬁtr%nd@rqd&ywévefaee byrfilgptiqhhprchthe {i ﬁtraée mhgtl%tﬁidmder aseptic
mddﬁtlcﬁls Sl@{dﬁmmlé%f whizhyd ﬂhgh gﬁéﬁhgédl a(_?_lﬁrsealb@ by\liﬁieﬁling The ampoules
at e n rie e granul ar
éP&%gﬁgg 4&@Hﬁ%ﬂkl? %5m%§?9e starch and the
gneS|un1stearate are sieved and m xed with each
other. The mxture is pressed into tablets of suitable
shape and size. 20 B) Tabl etsper tablet Active
conmpound i n accordance with formula (1)80 ng Lactose55
nyg Mai ze starch190 ng 25M crocrystal line cellul ose35
nmg Po lyvinylpyrro |idonel5 ng Sodi um car boxynet hyl
starch23 ng Magnesi um stearate2 ng 30400 ng The finely
ground active conpound, a part of the nmize starch,
the |l actose, mcro-crystalline cellul ose and
pol yvi nyl pyrrol i done are m xed with each other, after
which the m xture is sieved and worked, together wth
t he remai nder of the maize starch and water, 35 into a
granul ar material, which is dried and sieved. The
sodi um car boxynet hyl starch and WO
2009/ 112565PCT/ EP2009/ 052959 149 t he nagnesi um
stearate are then added to the granular material and
mxed with it, and the mxture is pressed into tablets
of suitable size. C)Anpoul e solution 5 Active conpound
in accordance with fornmula (1)50 ny
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Sodi um chl ori de50 ng Water for injection5 nm The
active conpound is dissolved, either at its intrinsic

w@Rbooni2seher e appropriate, at pH 10 5.5-6.5, iPCIWEPE®OI/052959

after which sodiumchlori d&bi s added as i sotoni zi ng
agent. The resulting solution is rendered pyrogen-free
by filtration and the filtrate is aliquoted, under
aseptic conditions, into ampoul es, which are then
sterilized and seal ed by nelting. The anpoul es contain
6lamys 25 ng and 50 ng of active conpound. WO

2009/ 112565PCT/ EP2009/ 052959 150 C ains S5wherein R is
sel ected from anong - NHRc, -NHC(0)Rc, -NHC(0)ORc,
1%93)1“&5%@@@%%%@689)} ORc and NHC( 0) SRe, and

R2 denotes hydrogen or a group sel ected from anong

G _6al kyl , /T3 cycI & kyl, 3-8 nenbered

het er ogy @ 6 i oaryl C7_16aryl al kyl and 5-10
nmenber ed Nsterdaril, 10opti onaIIy substituted by one
or nore~igenti gl/l\br di ffeqrent R4 and R3 denotes a 6

meRber ed “heterodryl, substituted by one or nore
identical or different Ra and/or Rb, or R3 denotes a
8-10 nmenbered Réteroaryl, optionally substituted by

one, or. nore identical or different Re and/or Rf, and
156a¢h R4 denotes a group selected fromanong Ra, Rb
angp! Basewateatﬂdrmamdn@meé NHOW)R,i -t (0aR ,0NHC(O)NRR,

di fferent RQ / or and, each Ra i ndependent |y of
onéﬂéﬁ@}%ﬂ{ HB?]G‘P@SNHC& ational |y substituted by

se ec%e{i{&f@g@gﬁ:@okgﬁg@ga%{? %SN%WBQR%E dﬁ('%n ¢ Ecycloalkyl, 3-8

h emembalield)hleter@ycﬁthyb &lskyalryl, CR a0t IctH @adl §y10, membered heteroaryl,

4 16 C6 10 6aryl al kyl ,
S T S %{@%wﬁ%?@%ﬂlﬁ@ B Baen R ana
hek@ HORSN 26 KcmbeRd kbt IEIFPE §%tlﬂl@é@5}p&§@dr%ﬂé Yden®BS or different R®

- nenbered het erocycl oal kylal kyl ,” each Rb denotes a
sualtdachﬂle group and is sel ect ed |ndependently of one

an&&, H [l o%}:@menﬂﬁggd he_tWh@p oad! ogg@ {Iéx ﬂee or rnore identical

Wﬁﬁfcren@%@r RINGfRe) Re, - N( Rg) NRC Rc, ha' ogen
- CF3, 25 CN, -NC, -OCN,

SCN,
S@e@ﬁp&; deng(es))l @RGP seE@‘@pi ilfq(ljn amg;(ig)yxﬁcﬂfé'and Ré(s@l;ﬂqmgtby one or more

0 2R, -0S(0) 20R
os{dgﬁig? ﬁ??lff-ebeg%) éﬁ?ﬁ%ﬁ%%1(‘ ) OR, - cg og R, -C(O)SR ,
- CEddh NRGiRde en&/@tl&@ﬁfﬁhd A25baRIGhOEPZ QRRIH @pAeRAlylsmbstituted by one or

0) N( R NR R NRg) NReRe
C( ) N(| i9) e eRI'RéRén(%OY)%( @71pgé(%(ed frg@(?g;@;gecl salkyl, 2-6 membered

PR Céé?‘c%?ﬁ’%ﬁéé‘%%%ﬂ%ﬁ) Ry B0) B8y,

- NCE(cBnyRdk A, 5-NQ ORntl{cd)dResterody RO NRpfRRbered heteroarylalkyl, 3-14

N@@%@%ﬁ%@ cRS SRR OORb PR S SR k.

. N( Rg) [béd(%;igtes a Sultme%l%(l@ag@ B’sefe%aagﬂ&g&ic?ewﬁiggone another from

- NErRep) CE0) NP&BR& 3ha1parkgyl@mmmgureesgem —NR =NOR®, =NNR‘RS,
N( NRe kR9) e R ;
TR OB FORR Ny, BT RS RN GO YR etogen, -CF
-CN, -NC, —OCN, —-SCN, -NO, -NO,, =N, -N3 —S(0)R®, —=S(O)OR¢, -S(O),R",
-S(0),0R¢, =S(O)NRR®, =S(0),NR°R¢, ~OS(0)R®, ~0S(0);R", -0S(0),0R,
-OS(O)NR°R®, ~0S(0);NRR*, —~C(O)R®, —C(O)OR®, —C(0)SR®, -C(O)NRR,
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N(Rg) [ C(0)] 20Rc, -N(Rg)[C(0)] 2NReRe, -N{[C(0)]20Rc} 2,
-N{[ C(0)] 2NRcRc} 2, 10-[ N(Rg) C(0)] 20Rc,

WO NoRg) B36NRg) ORe, - N(Rg) C( NOH) Re, - N( Rg) C( NRg) BREEP2009/052959

N( Rg) C(NRg) NReRe, - N=ReRe #&1d - N=C(Rg) NReRe and each

Re i ndependently of one another denotes hydrogen or a
group optionally substituted by one or nore identical

or different Rd and/or Re, selected from anong

Cl_6al kyl, 2-6 nmenbered heteroal kyl, Cl_6hal oal kyl

C3-C CODYRDVBIY HC(QBERIIBRy cCOMRRWRER Ky C(NOER', e@fN‘DH)NR RY,

e R RARERER DRGSR DEEBRRR PocotRARR e -scor

hetsr(ogpF a@ld(mPNRmf As@(NmRE{%d\I(Rg)C(O)R —N[C(O)R I,
het er ocycl oal I

al k each Rd denot
ANATE @)Bupywﬁa)qy@mém N BN RALHENR NI G(@R BHER®,

A e

N R N N T - S
S HFBIRIO)S R, O G HEIOINE B, R O BRI RO (R TN(REC(OJNRERS,

058RS N o RO SRR B PR ilabie

- CNRY[RGD NiraRe —N(Rg)[C(O)]zN(RﬁRN(ﬁ‘RE{IORE)JzOKfG NRY){NREBENR R,

: C(éwéggo)];(g@%;})@ﬁ %EgRg)b%q%@%mﬁ%ﬁ)%%&%@gNRg)sm
- SGIRERRRR: RONRR N-FCRO)NReReg ,\f( Og@m@g)lame Re,

- N(Rg) O(0) N[ C(0) Re] 2 , ) C( 0) Re
N R BENRdspRecdontIORgY NR) o Res TS0y RedroRegionally

) N%L}Q gléfe%k%:?éle or o &eﬁéﬁg gi%% et & (?;lg%%qg Os)ePecf"ed from among

N( Bgaaﬁ%)zzblﬁi%ﬁ%ered\lﬂd?&bﬁl RO RiRelkyINCRYY
Rg) C(0) SRe, 30- N( q C(0) NReRe N( Rg) NReRe
Crearyla IN(I eteroaryl 6-18

et P s 3?{1%%%%1 TN

R NSO e o
N{ [ C;PC( eées%u @&% g?q ct ed%eq:q@ I%Jd\eg?ﬂ;g( 9) other from
rﬁﬁfg— B% AU Res' rS‘i?peNﬁ@mNdR"LWI@R
anot denotes R

rogen or a gioup optiondl Iy
SSEINNI(R%)G(QWR)‘SR ,(}FiﬁRtﬂﬁ JF(DNB RdeN(R%)NR 144 haihogéler—@lﬁg —CN, -NC,

%IN NG, . SNBF AR SR ﬁ(ﬁa@ﬁw% 189 _sconore,

C4_s¥@§NRFI@aL§(>d)§NK3ﬁ %d)Rauds (OPR=160550)50IY, u)s‘%oﬁZR R,

menber ed het er oary menbered het eroaryl al
3- m(@m&ew@)& o@;(@b@&i’ kOISR, AC@)NREB% @gN(R%NR R,

and AL R S RRONRIE ARG ol o SIEOR

an@@@)dﬂﬁ&t@@(@)sa =@ COORR R C-ORITRIRE IR 058G O)QU:§C(O)OR,

%@(NR%»N%MNNF@%@QSQNR@(%#%N R ORAGORS,
_Qﬁ%@& T R R R T

- OH@FHRO)RY SNORIOR)) OF5 - OFROSNRGRY,—N[B &) DRNRYERS)S(0),0R",

SO ARG NN MR RR, W% RN .
001 0) Ko R oo (B e o bR NSO RS

- SO )RGRIRRSANRA NS —NTQR??[Q(Q)QR@ N{MCCODRR2
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N(ORn) C(0) Rg, - N(Rh) C(NRh) Rg, - N(Rh) N(Rh) C(0) Ry,
-N C(0) R NRgRg, 20_N(Rh)C(S)R, _N(Rh)S(0)R,
WO DR} 2S6D) OR, _N(Rh) S(0) 2R, - N[ S(0) 2R] 2, PCT/EP2009/052959
N( Rh) S(0) 20Rg, - N(Rh) S(0) 2MRgRg, _N(Rnh)[ S(0) 2] 2R,
_N(Rn) C(0) OR, N(Rh) C(0) SR, - N(Rn) C(0) NRgRg,
- N( Rh) C(0) NRhNRgRg, - N( Rnh) N( Rh) C(0) NRgRg,
N( Rh) C(S) NRgRg -[N(Rh) 0)] 2Rg, N( RNC( 0)] 2Ry,
N{ [ &(0) ] 2Rg} RNC( 0)
[071@)2NP@PQN(RN[¢(Q)0NWB?R@MIC@MM 0)  RNRYRYERR R},

e e N L

anmﬂw NNRIFRN=-30]° g€ IN-RO(REndieiRendent | y of one
anot her denotes hydrogen or a group optionally

suprshiR Uindapendengiiof enc pastheridgaetes kedrogan afiafgrevreentiorally

Se%ug)g% gl%gfl{ Jﬂéaoq%ﬂoq\a K gFE&il%}/ ggfefengéingl /8 E Y s’elected from among
CAC L&) palnk@dﬂadréwﬂletexeﬁki@@ﬁ yﬁa,loﬁlgmc_;l@ayc}daatykw

5-12 nmenbered hetero ar menber

|, 6-18
e oA Tt R Canepty oo oL oF GRspieral egaroaiky 6-18

200y TR e Rty A5B3) 6a8aE B KOy LMec L egbored

|nmﬁp@nﬁﬂmﬂkyamylam@ anot her fron1an0ng hydr ogen,

Eafﬁd{‘ﬁe%%% gﬁa rr??@ﬁ;he %;%%F%F k—“yﬁef angar Mﬂ’yof one
C7 anfor Yo K¥bng 50120119@%@1%1!3% n%cmc’lfg —§ lﬁ{g =NRE, =NOR¢,

menber ed heter%ar ered
hefMB&IWG&)C(@NRﬁRiArWBﬁe@é{RgRg ~N(R"NRER®, halogen, —CFs,

nel(@ oRuE) QY LS b SoRhL OB L. |86, RO 6k

enaO) W S5(GRRHE, 2S(OF,BRIRF, SvOS(UﬁR%OEQQ((D'ERg ans(Oh e)Rg
m xtures thereof, and op tionall harnacoydglca

ac @YOIDRERS arpcséofzﬁ@fg%f—c(o)&g —@6@?&1& nds(QSRSr

h d g gpe
or MDD GR AN, P (IOl TORGT R RELRE NG @‘?NQHWR R,
anGO(D(SO)Rﬁa@@(SO)OKﬁpHDG(@jSW @ﬂ{ﬂ)NRﬁR%ddﬁyNﬁhﬁJRﬁRgme(O)Rg

ounds rein

g:o o ccor d| 9.4 wlg g
pyrsquR HC OB : bk R NidoRen >
i @K“a@gﬁs?ﬂ?ﬁn (WROR %Raﬁ@@%iﬁ“ﬁl*“wﬂﬁ‘ R
o R )@(S)lb%amﬁﬂw@%uw YSODEAR Dy NRR") SE)): K rpBSIEIsR* ..,

o R SRRy e, ARATEIStoRerRs e OBk,

I5SRY -NAERNRAYNIER AN @BNR“NR%BQN@@“)NYR%C(O)NR%R%

effecthl ve sal'ts thereof accordLn to one of cla

t o MR MY SIRTREAnBHROC(9) RO mpEBAIS(O )Rt HE{[C(O)]zRg}z

o R OB Gt N RO LGy A5 U R GBI e

Wi I[N(RHC QR N(RH)E(NRE ORCT INIRYC(NODRE, -N(R")C(NR™SRE,
200[9/(351?1)22(2%%3CT/ EP2(026X952959 15(4hh% ( P(Iy;?r mace&t |)CE51I )
pr P&y Kt P@hEQRébnﬂ&ﬂﬁﬁn@néSNa@ﬂiJ@Réﬁbgﬁ@nce one or

RSO B0 DALl GG 8o Ry

S atdbstlmtmlr 8adne 0dpiiore idehtiyal ion diftendait rﬂt $eﬂmte& fedin arnong C1 calkyl, 2-6
conventi aonal ex0|p|ent§ ﬁyf/or carrije 5 10.
(i

CoTRSBIREE MGIeTEr o e R & 6) RS GiengYE BN . Covary,
cI | f
e 20 o B ER e IRferbglaly, 3-14
| nﬁﬂembmddlbgermydloaﬂnybanﬁmmé nwnﬂ:@&sidmlerd@'ﬂbalkylalkyl and
Phar maceuti cal preparation conprising a conpound of
general fornula (1) according to one of clains 1 to 6
and at | east one other cytostatic or cytotoxic active
substance, different fromfornula (1), optionally in
the formof the tautoners, the racemates, the
enanti omers, the diastereonmers and the m xtures
thereof, as well as optionally the pharnmacol ogically
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cach R" is selected independently of one another from among hydrogen, C;salkyl,
2-6 membered heteroalkyl, C;shaloalkyl, Cs_jocycloalkyl, C4.6cycloalkylalkyl,
Ce.r0aryl, Crsarylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl,
3-14 membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,
optionally in the form of the prodrugs, the tautomers, the racemates, the enantiomers,
the diastereomers, the prodrugs and the mixtures thereof, and optionally the

pharmacologically acceptable salts thereof.

. Compounds according to claim 1, wherein R is a radical selected from the group

consisting of pyridyl, pyrazinyl, pyrimidinyl and pyridazinyl, optionally substituted by

one or more R?,

. Compounds according to claim 2, wherein R” is pyridyl.

. Compounds according to claims 1 to 3, wherein R’ is substituted by a residue selected

from the group consisting of halogen, -CN, -OR®, -NR‘R® and C; salkyl optionally
substituted by R".

. Compounds according to claims 1 to 4, wherein R' is -NHC(O)R".

. Compounds according to claim 5, wherein R' is -NHC(Q)CHs.

Compounds, or the pharmacologically effective salts thereof, according to one of

claims 1 to 6, as medicaments.

Compounds, or the pharmacologically effective salts thereof, according to one of

claims 1 to 5, for preparing a medicament with an antiproliferative activity.
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9. Pharmaceutical preparations, containing as active substance one or more compounds of
general formula (1) according to one of claims 1 to 6 or the pharmacologically
effective salts thereof, optionally in combination with conventional excipients and/or

carriers.

10. Use of compounds of general formula (1) according to one of claims 1 to 6 for
preparing a medicament for the treatment and/or prevention of cancer, infections,

inflammatory and autoimmune diseases.

11. Pharmaceutical preparation comprising a compound of general formula (1) according
to one of claims 1 to 6 and at least one other cytostatic or cytotoxic active substance,
different from formula (1), optionally in the form of the tautomers, the racemates, the
enantiomers, the diastercomers and the mixtures thereof, as well as optionally the

pharmacologically acceptable salts thereof.



