Bl CYCLI C COVPOUND AND PHARMACEUTI CAL USE THERECF
Technical Field [0001] 5 The present invention
relates to a bicyclic conpound having superior
affinity for nmelatonin receptor, and useful as an
agent for the prophylaxis or treatnent of a di sease
related to the action of nel atonin. Background of the

I nvent i %&cr&x&oé&ﬁou%'ﬁw d)im%zl%aﬁm USE THEREOF

(N-acetyl - 5-nmet hoxytryptam ne I's a hornone
s%??@sﬁazleéfl% secreted principally in the pineal
gligpgh) i ncreases in dark environments and decreases in
l'ight environnments. Me|atonin acts suppressively on
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such as reproductive and endocrinic disorders, 20

s PRERITRIER OF Hyth HPdPRbtMers, jet-lag syndrone,
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has been clarjfied that the production am)unt
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Oactivity, such as reproductive and endocrinic disorders,

20 sleep-awake rhythm disorders, jet-lag syndrome, various
disorders related to aging and the like. It has been clarified
that the production amount of melatonin decreases with aging
and there is a report documenting that retention of the
production amount of melatonin could prevent aging itself [Ann.

25 N. Y. Acad. Sci., vol. 719, pages 456-460, (1994) (non-patent
document 1)]. However, since melatonin is easily metabolized
by metabolic enzymes in vivo [Clinical Examinations, vol. 38,
No. 11, pages 282-284 (1994) (non-patent document 2)].
Therefore, melatonin is not entirely suitable as a drug.

30 [0003]

WO 98/25606 (patent document 1) describes a compound

represented by the formula
[0004]



z/ mMNR Rz QL 2 [0005] wherein QL and Q are
each independently hydrogen or hal ogen; X is CH2, CH
or oxygen; Y is CR3, CR3R4 or (CH2)n; nis 1-4; Zis s
CH2, CH or oxygen; R is hydrogen, hal ogen or Cl_4
al kyl in bothR &ases mis 1 or 2; RLis ClL 6 alkyl,
C3Y6—xycl oal k Cl_3 I@loalkyl, d _6 al kylam no,
1.6 alko (CL_ 4)a|ky| Cl_4 alkylthio
(€N 4 q ugr onet hyl aI kyl; R2 is
. anlR R3 and R4 are each
i nddpendént |y 1o hydre%gen or Cl1_4 alkyl, or a
phar yace(iti cal |y acceptabl e sol vate thereof and the
I|I@ vth:zh is useful as a nelatonergic agent. [0006]
U$o209B/ 0216456 (patent docunent 2) descrlbes a
compound ,represented by the fornmula 0007] Y ON
“REBSHIE o BB ferarh JeEo0don ) kytReRoPr (hptogen; X
diisubﬂ;zt,i tut@d oxygeopropyl crRB CR%za“GirltS(mEkzy;l n @3 ﬁ—4, Z is
k kox r ClL 4 a am n
5o G SE 1G58 R (P FYAFREH| hotader BekGi-s S In droth
phenys; no;ibl bnat 12y sblst ct utﬂdcyw,tchg halyegeal ky3l,_ 61_
kx | oal and Y is,,hydrog
C&f_ %Jf R bflaolﬁcyllmllﬁjb&z |Gtﬁ]%%‘ya\’/vi (?lh"’ ﬁﬁrgwﬂcl aélkyl’
s@ht dMareobio (T:-Aapkar nac €yt i tal fllycaceepivabl eysolrfat €
t H(?&?g%]e?glgcé]gg ea'ﬁL{k%;E f 0%\%49%6 zalnsd #e eafrueI e23n aind%%endently
10 hydrogen or Ci-4 alkyl, or a pharmaceutically acceptable solvate

thereof and the like, which is useful as a melatonergic agent.
[0006]
US 2003/0216456 (patent document 2) describes a compound
represented by the formula
15 [0007]

Y
N>/\O H

[0008]

wherein A is C;.4 alkylene or 1,2 disubstituted cyclopropyl; B

is Ci;-¢ alkyl, Csg cycloalkyl, Ci-¢ alkoxy or C;-4 alkylamino; X
20 is hydrogen, halogen, C;.s alkenyl, Ci-¢ alkyl, furyl, or phenyl

optionally substituted with halogen, Ci-s alkoxy or haloalkyl;

and Y is hydrogen, phenyl, or Ci¢ alkyl optionally substituted

with phenyl, or a salt thereof or a pharmaceutically

acceptable solvate thereof and the like, which is useful as a
25 melatonergic agent.
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Bi oorg. Med. Chem Lett. 2004, vol. 14, pages
1197-1200 (non-patent docunent 3) describes a
conmpound represented by the fornmula [0010] R OMH
AS4.~"NYRi O 5 [0011] wherein Ris Ph(CH2)4 etc.,
and R1L is Et etc., and the like, as _a nelatoner%ic

| i gand.Bipged 2]Medo Chmne 568 . 89004 pXpbntl HoBagehtl 13y ~1200
d@S6AihAend SONRRARAS) reRcessst ed Bypbial frepptiidhted by
[0013 R4) N.mWI RBA RLAOal \ gs R[0014]

i §h BUaR and R2 are each hydrogen or hal ogen; R3

I $obyslyogen or Cl_4 alkyl; R4 is Cl_4 alkyl, C3_6

cycl oal kyl, Cl1_3 haloalkyl, C2 6 alkenyl, Cl 4

aloxy, Cl1_2 trifluoronethylalkyl or C-4 alkylamno;
R5 »s-chydrogen, hal ogen, Cl_4 alkyl or Cl1_4 al koxy; Y

' ydk ogen hal dden; Wis ethylene or 1,2

di SYQstRL Ut opdpyl; mis 1 or 2; and nis
"
agent, [

he |i ke, whillch is wuseful as a nelatonergic
pages ~“3799- 3802

D15] Bioorg. gwed. Chem Lett. 2004, vol. 14,

wherein R is Ph(CH,)4 etc., and R; is Et etc., and the like, as
a melatonergic ligand.
[0012]

US 6,569,894 (patent document 3) describes a compound

represented by the formula

[0013]
O
R4J\N/("),;w

I Y

R3

RF—%

\4\/ _RS

[0014]

wherein R! and R? are each hydrogen or halogen; R® is hydrogen
or Ci; alkyl; R* is C;4 alkyl, Cs.¢ cycloalkyl, Ci-3 haloalkyl,
Cz-¢ alkenyl, Ci-4 alkoxy, Ci-; trifluoromethylalkyl or Ci_4
alkylamino; R® is hydrogen, halogen, C;4 alkyl or C;4 alkoxy; Y
is hydrogen or halogen; W is ethylene or 1,2 disubstituted
cyclopropyl; m is 1 or 2; and n is 1-9, and the like, which is
useful as a melatonergic agent.
[0015]

Bioorg. Med. Chem. Lett. 2004, vol. 14, pages 3799-3802

3



3 (non-patent docunent 4) describes a conpound
represented by the formula [0016] R>F O NNR H5
[0017] wherein Ris Me etc., and RL is Et, c-Pr etc.,
and the like, as a nelatonin receptor agonist. [0018]

WD 99/ 62515 (patent docunent 4) describes a conpound

i narepresehtdsgugnt O Hesauikes 80¢9round. xemPesented NawN
e Qs R2 [0020] wherein RL and R2 are each
ﬂﬁggpeﬁgen?ly hydrogen or halogen; X is is CH2, CH or
ok§ed; Y is CR5, CRS5R6 or (CH2)n; nis 1-2; Zis CH2,
Gl or oxygen; mis 1 or 2; R3 is hydrogen or Cl_4
alkyl; R4 is Cl-6 alkyl, C3_6 cycloalkyl, Cl1_3

ha/odeyI, C2_6 al kefyl, C1_4 alkoxy (Cl1_4) alkyl,
j°4 ay kylthio (C1_4)] al kyl or Cl-4
tri ORQAEt alkpb; d R5 and R6 are each

;ntly 20 hpdrogeh or C1 4 alkyl, or a
2dti cal |y acceptable solvate thereof and the

i ke, Which is useful as a nelatonergic agent. [0021]

5 WPOY)132871 (patent document 5) and US 6, 034, 239
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(PR AN ROGSUNERECD) LHSR, OSE F, COMPOWR. | eiesaBt Blke, as
by the formula: 25 [0022]
a melatonin receptor agonist.
[0018] ‘
WO 99/62515 (patent document 4) describes a compound

represented by the formula

[0018]

Y—X R?

/ | A
y 4 N R

- \1T/
O
R" R’
[0020]

wherein R! and R? are each independently hydrogen or halogen; X
is CH,, CH or oxygen; Y is CR®, CR®R® or (CHz)n; n is 1-2; Z is
CH,, CH or oxygen; m is 1 or 2; R® is hydrogen or Ci-4 alkyl; R*
is Ci-¢ alkyl, Cs-¢ cycloalkyl, Ci-3 haloalkyl, Cz-¢ alkenyl, Ci-4
alkoxy (Ci-g)alkyl, C;-4 alkylthio(Ci-s)alkyl or Ci
trifluoromethylalkyl; and R® and R® are each independently
hydrogen or C;-4 alkyl, or a pharmaceutically acceptable solvate
thereof and the like, which is useful as a melatonergic agent.
[0021]

WO 97/32871 (patent document 5) and US 6,034,239 (patent
document 6) disclose a compound represented by the formula:
[0022]



4 2 NRL (CH2)mO A0\ Y > Rs X [0023] wherein
R1 represents an optionally substituted hydrocarbon
group, optionally substituted am no or an optionally 5
substituted heterocyclic group; R2 represents a
hydrogen atom or an optionally substituted

hydr ocar bon groujpg? R3 represents a hydrogen atom an
optionally substiﬁuted hydr ocar bon group or an
optional ly substil uted hﬁﬂerocyclic group; X
represents CHR, or S wherein R4 represents a
hydr ogen atom-6r an I[P optionally substituted
rbor((_gHg)m; Yirepresents C, CH or N, provided
t At when X ijs“CH2, ¥is Cor CH [0024] is a single
bdndPor | a dodbl e bond, [0025] is ring A represents an
offP4 s0bstituted 5- to 7-menbered

it ai 1 Beterocyclic ring; ring B represents
al l-yY substituted benzene ring; and m
represe integer of 1 to 4, or a salt thereof
an@02Bkk |i ke, which has an affinity for nelatonin

r n a

I s ol e A A i i
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58%%%E§i%uf%ﬂ HS: 6r 2821 845 r R Rt AoeHEBMs 4 hf¥ogen atom

10

15

20

25

2515 25 patent “docunent 5. WO 97/32871 patent
desupRmPtgoneSl B DBt Botsth AYFaPeMPWoStA RNt Rl TeRffsents a

Nhydrod@GtomCian MRhond 1S RBILStutdadh§@bbcak®84 group or
an optionally substituted heterocyclic group; X represents CHR?,
NR*, O or S wherein R? represents a hydrogen atom or an
optionally substituted hydrocarbon group; Y represents C, CH
or N, provided that when X is CHp, Y is C or CH;

[0024]

is a single bond or a double bond,
[0025]
ring A represents an optionally substituted 5- to 7-membered
oxygen—containiﬂg heterocyclic ring; ring B represents an
optionally substituted benzene ring; and m represents an
integer of 1 to 4, or a salt thereof and the like, thch has
an affinity for melatonin receptor and is useful as a
therapeutic agent for sleep disorder and the like.
patent document 1: WO 98/25606
patent document 2: US 2003/0216456
patent document 3: US 6,569,894

4: WO 99/62515
patent document 5: WO 97/32871
patent document 6: US 6,034,239

patent document

non-patent document 1: Ann. N. Y. Acad. Sci., vol. 719, pages
456-460, 1994



5 non-patent docunent 2: Cinical Exam nations, vol.

38, No. 11, pages 282-284, 1994 non-patent docunent

3: Bioorg. Med. Chem Lett. 2004, vol. 14, pages
1197-1200 s non-patent docunent 4: Bioorg. Med. Chem
Lett. 2004, vol. 14, pages 3799-3802 Discl osure of

t hendpatrent i dorume0025] A¥Ehatahikxamépaptans,ayohi s38s No. 11,
havi n f e tructures io fromthat of

n%?%?%%g% E%%dqﬁgg ing superior affinity for nelatonin

r ecefHadent sépemeot 3 ntBizoesgebfed. Fben] ilteFtang004, vol. 14,

2¥$§g%qygqe¥gﬁpllc stability are expected to be nore

i've or the treatnent of sleep disorder and the
5 | he-ndtant dedueohi 4: Bikore- t¥ed.abbe®- kit oARRE, vol. 14,

ﬁég@gy@g§9aggxghe i ke 15 have been reported as

tonin receptor agonists, the devel opnent of a
nbvetlowpoehdhenwhneentiondi fferent fromthe
a @y@gnentloned known conpounds in the cheni ca
structure has superior agonistic activity for
mel at oiedakerEptrecePter] 4090 geefhaving &l irkeRhcERICEEFeS

10 p ERGHChatl 8 ARS8 in 2 dL82¢Ind rH%LpQE@@l.e i i AYEPLYLS

have conducted various studies and first succeeded in
t melpkandiic CREPPIST r aSARREIO T dRPBRIFRFCPFRpreddnitd 3R t he
fgh%é&%ﬁﬁgnéeﬁﬁﬂif% @kibfqﬁ%yaa§éléxﬁé@%@&oio bel RBY¥e ¥R ctive

further found that the conmpound and a salt thereof 25

ukexpera darythRRite OfupEPTRIALSPERRT 3REs tES TeieatBAf n
I QEeeRt Hin . agRN1St %h@%@reemﬂﬁﬁfdﬂedaﬁoWrmCém IRl like

ents and, based on these findin ted the
15p%é§%hﬁeﬁqT6§H?¥?ﬁ? aFO@%%ﬁtQQ&BOF%ﬁ?é%O§ $g§§§5es Eht
| géesté@Rntebat£sidvel SOndclhda weIouBddl EfHresentssh e
tIggogéqégggionLgnggwnGCg%Eghghg knzthe chemical structure, has
superior agonistic activity for melatonin receptor, and is
useful as a pharmaceutical product, is desired.
20 [0027]

The present inventors have conducted various studies and
first succeeded in the production of a novel compound
represented by the following formula (I) and a salt thereof.
They have further found that the compound and a salt thereof

25 unexpectedly have superior properties as melatonin receptor
agonists and are useful as pharmaceutical agents and, based on
these findings, completed the present invention.

[0028]
Accordingly, the present invention relates to

30 [1] a compound represented by the formula:
[0029]



(CH2)m 11 B O [0030] wherein Rl is a hydrocarbon
group optionally having substituent(s), 5 am no
optionally having substituent(s), hydroxy optionally
having a substituent or a heterocyclic group
optionally having substituent(s), R2 is a hydrogen

at @ qf, a hydro%arbon gr oup Q@tionally havi ng

S 5%{ ent (s Po Xa and Xbjare each a carbon atom a
it rARg oxygen atgm or §1sulfur atomy Xc

an ) : &533 a0 ni trogen atgnl m
IS ar[ 2, nis 1“2JB 3, i ring Ais a

ed ring optionally havi

S ..f

g substituent(s),

ring a 6-nenbered ring opt¥onal ly having
sg&&gdtuent(s)f ring Cis a 3- to 5-nenbered ring

0 oHaIIy havi ng substituent(s), and [0031] 20 7~ZZ
i sheresinngl € bond or a doubl e bond, [0032] provided

t hat, when Xa, n . car . '
A S B R L s
g hlei@ matienalklynbaiies susbétediir(eVi atydroxy epraAdyY
L i e Ay e
r snigstB tuent(sing represented by the fornula (0033] 7

hbédigva ﬁ&&rggen atom or a hydrocarbon group optionally having
substituent(s),

Xa and Xb are each a carbon atom, a nitrogen atom, an oxygen
atom or a sulfur atom,

Xc and Xd are each a carbon atom or a nitrogen atom,

m is 0, 1 or 2,

nis 1, 2 or 3,

ring A is a 5-membered ring optionally having substituent(s),
ring B is a 6-membered ring optionally having substituent(s),
ring C is a 3- to 5-membered ring optionally having
substituent(s), and

[0031]

is ‘a single bond or a double bond,

[0032]

provided that when Xa, Xc and Xd are carbon atoms, then Xb is
a nitrogen atom or a sulfur atom, or a salt thereof
(hereinafter sometimes to be abbreviated as compound (I)):;
[2] the compound of the aforementioned [1], wherein the
bicyclic ring consisting of ring A and ring B is a ring
represented by the formula

{0033]



N &A N:ANNNNN NNAiIi NNN NN gt !l B
i Bi" BONS NNN ONSNN" A Nt ,A Bi
"B or [0034] wherein each synbol is as defined
above; [3] the compound of the aforenmentioned [1],
vvhere!n Rl is Cl-6 s alkyl optionally having
tltuent(s) C3-6 cycl oal kyl optionall avi ng
L/Mﬁt ional ly havi

[1], wherein R2 is a hydrogen atomor Cl_6 alkyl

opti 1y havin bst i tuenNes) ; 5] theN ound of
t he/: ﬁr ement i eﬂl whegig\m i [s ]1 ,[lﬁie\np
compoynd of the aix ent i ohsgZEHl, wher ei Nk 1

[7] Nﬂ'@Bq mpound hfgtie afore ned [1], |\gerlei n
ring lA1sl 1s a5-' jdred rin onal |y havipgg 1 or

2 substttuent's sel®cted from a hal ogefi atom a
hydrocarbon group optionally haV|ng substltuent(s)

/m-saptl onal | yOhs, 3 h
ophl‘g\nl 'y haw,dgAa substltu and rrer cagt®
oifalhy havi ny:e | the c‘e\

[0034]

wherein each symbol is as defined above:

[3] the compound of the aforementioned [1], wherein R is Cig

5 alkyl optionally having substituent(s), Cs.¢ cycloalkyl
optionally having substituent(s), Cz-¢ alkenyl optionally having
substituent(s), Ce-14 aryl optionally having substituent(s),
amino optionally having substituent(s) or hydroxy optionally
having a substituent; |

10 [4] the compound of the aforementioned [1], wherein R? is a
hydrogen atom or Ci-g alkyl optionally having substituent(s);
[5] the compound of the aforementioned [1], wherein m is 1;
[6] the compound of the aforementioned [1], wherein n is 1;
[7] the compound of the aforementioned [1], wherein ring A is

15 a S5-membered ring optionally having 1 or 2 substituents
selected from a halogen atom, a hydrocarbon group optionally
having substituent(s), amino optionally having substituent(s),

hydroxy optionally having a substituent and mercapto

8



sel ected from a hal ogen atom cyano, a hydrocarbon
group s optionally having substituent(s), am no
optionally having substituent(s), hydroxy optionally
having a substituent, nercapto optionally having a
substituent and a heterocyclic group optionally

h@ﬂ(’&f&ai@l‘.psﬁéx;l'ﬂ ng(ﬁbstﬁgheﬁ@e Cormound Of the
af'orenenti oned % wherein ring

cy@] deiek SABPIBY BhRathsy aﬁav?lﬁ@“thPSd4Us]ub§'P?ﬁféhtr§ng B is

sgl ecitbertd omn@ ByeiaeanboRagimeup ot erBktycdeavsng
substituent(s) and a hal ogen atom

PELERICE. RECRA POIPFTUEIOR: 45y & Nttocazbon group
5 CYSt ORIaD lﬂlMﬂ@yE}:@@ﬂt@%ﬁ@s )} @mino optlonally having

t hyl -2H i nd | ! |
péHl[a?ﬁlc(félegEI‘\E | B RO B ST 18 S PoF PR
y{n)e,@e{&ﬂt%pBﬁf)i/ér]afmyhbié\}ﬁ@ebamﬂﬁ&;ltuent and a heterocyclic

yEf@‘%I%FBB%YI]%F%% %ﬁgha b0 T

N{Hf ZtKegtf){nﬂ@ﬁrQi %f%h@)df—o&bbnémﬁaﬁﬂki 41] , wherein ring C is

10K||_C%_[(5:gg§l( ?E%?% O?ttﬁé{lmce%%g%.%%az ézlo ﬁ substituents selected

y|f)56MCi Q@H@byéﬂb‘mﬁ byby@eettaphably having substituent(s) and
E 47 fluoro-2-nethyl-2Hindazol -4 25
yP) T SVT]nethyl}acetan1de

NP 2-f-2- [rzet(hyxhqdywazmiﬂ{rﬁiﬁoa]-pyri.di n-4- yl)
hyl b d
) ST PREbHE [y T EcARgRanCrar oxam de. o |
15y N)-¢y2+ mpyy}fmmyxuy acletdanyil leyclmprapy bl nethlyé feesfoangpide,
1:1]11{[9_ %%ftﬁg%&ra%%o perRayRd:-of: e af or ement i oned

maceu nposi ti on conprising the
cqﬁpouc&bgﬂbpylh@eﬁﬂyiﬁeﬂﬁ#ﬁmi@ﬁed [1] or a prodrug
thereof ([ ceutical ggemposi tion of the
orzgeﬁ%ﬁ%%éﬁi$§%?gﬁggﬁ ]Fg a nel atonin receptor
agdnps@lORippplhTetﬂﬂé}thEQﬁ%@éG?rcal conposi tion of the

zoafwr{?ﬁemiﬁﬂggol-ﬂethyg Mﬁ'llaak@l-adl agent for the
ophyl axis or treatnent of sleep
yl) cyclopropyllmethyl}acetamide,

N-{[2-(5-fluoro-2-methyl-2H~indazol-4-
yl)cyclopropyllmethyllacetamide,
N-{[2- (7-fluoro-2-methyl-2H-indazol-4-

25 yl)cyclopropyl]lmethyl}acetamide,

N-{[2- (2-methylpyrazolo[l,5-alpyridin-4-
yl)cyclopropyl]methyl}cyclopropanecarboxamide, or
N-{[2-(2-methyl-1, 3-benzothiazol-7-
yl)cyclopropyllmethyllacetamide, or a salt thereof;

30 [11] a prodrug of the compound of the aforementioned [1];
[12] a pharmaceutical composition comprising the compound of
the aforementioned [1] or a prodrug thereof;

[13] the pharmaceutical composition of the aforementioned [12],
which is a melatonin receptor agonist;

35 [14] the pharmaceutical composition of the aforementioned [12],

9



di sorder; [15] a conpound represented by the formula
[0035] Xa ( )n "AR2I N'3Cc CNH (CH2)m B 5 [0036]
wherei n each synbol is as defined in the
aforenentioned [1], or a salt thereof; [16] a nethod
for preventing or treating sleep disorder in a 1o
MRTE ,isCeRddeitn oadifienpsbgliy g ianoeftfreatinere: aifoshdep
of . t he conpound of the aforenentioned [1] or a salt
t ALFEST6r a prodrug thereof to the mammal; [17] use
of 1t he cofipouitd rebrésentabobenand ifonedld 1] or a salt
thﬁéﬁﬁf or a prodrug thereof for produci ng an agent

5 1s prophyl axis or treatnment of sleep

| S@Q.C and the Iike. [QQ%?] Si nce conpound (1)
shpws.? finity forynmelatonin receptors,
szgkU okinetics (gQug., nmetabolic stability)

?@ y~useful agent for the 20
pro beXIS or trea of diseases related to the
act i mel atonin in the living body can be
5Provi ~ [0038] The forrmula (1) enconpasses the
f?b?g%fng formulas. [0039] 10 z ->a) z n NH () H~N
INR (CHz)m (CH2)m g i

wherein each symbol is as defined in the aforementioned [1],

or a salt thereof;

[16] a method for preventing or treafing sleep disordér in a
10 mammal, comprising administering an effective amount of the

compound of the aforementioned [1] or a salt thereof or a

prodrug thereof to the mammal;

[17] use of the compound of the aforementioned [1] or a salt

thereof or a prodrug thereof for producing an agent for the
15 prophylaxis or treatment of sleep disorder, and the like.

[0037]

Since compound (I) shows superior affinity for melatonin
receptors, superior pharmacokinetics (e.g., metabolic
stability) and the like, a clinically useful agent for the

20 prophylaxis or treatment of diseases related to the action of
melatonin in the living body can be provided.
[0038]
The formula (I) encompasses the following formulas.

[0039]

10
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15

OO j HO)nHi z.:?2~H )nH142 Ila NN,AN '/ R
:ACNR (CH2)m Y ~Cd (CHz)mY O o [0040] The
term "hal ogen atonf used in the present specification
5 includes fluorine, chlorine, brom ne and iodine.
Exanpl es of the term"Cl_6 alkyl" used in the present

specification |nclud et hyl , etthybpropyln

d%)ﬁpm , Loty but y1 , chAJts%l, tEKt-but yi | | ,
pepbyke N 2nd theul i ke Exa By 22> R
al kphyd, (@Hpme prgsent to spe§| i‘hcl ud

vinyl B ‘3-propenyl, ally8, isoproperyl;’’ butenyl, o

i sob nyl and the |ike. Exanples of the term"C2-6

al kynyl " used in the present specification include

et hynyl, propargyl, 1-propynyl ang the |Ilike. 15 2

Ex SHOf( rhe termRC3- 6 cycloqu%§; nim the |
pHegde ficatiof i ng'ude cyeRe R'
cyckabuy cytt yIM@and cycIBhgxy g Hgmof‘\n/
the [t &) "CB 14 aryl" ugled in the piBs

spec ation include phenyl, 1-nap yl, 2-napht hyl,
20 bi phenylyl, 2-anthryl and the |like. Exanples of the
term"C6-10 aryl"” used in the present specification
i n8P&ek phenyl, 1-naphthyl, 2-naphthy| and the like.

Exanpl g, fcef:'lne“ﬂaqr en Gedhalikoxyin ¥nedpidkdntespéeisarbtion
25 sEeC|f|cat|on I nCl ude met hoxy ethoxy ropoxy,

i daptefrxfluokindx FhlpEhiin @%9ml%%én51ufa§<

tert- bbﬂz&%&%ﬂ.eﬁ’e@f WX ¥erm hexyl Ql(]yyla’n@sbbelﬂ ithe. pAdsent
Exanpl es

the term"nono-Cl 6 al k used:i butyl,
tﬁ@ecbﬁﬂe"saéﬁpnsb%%]mecﬁﬁ%w-q DR pXF.é’mpmfn ampgoPYL, buty
etiRybaty N0 .secPh@Pyl , akeRO-bUSART peyt AN hexybuind ahe nike.
i sobutyl am no, sec- N "

Examples of the term “C,_¢ alkenyl” used in the present
specification include vinyl, l-propenyl, allyl, isopropenyl,
butenyl, isobutenyl and the like.

Examples of the term “C,.¢ alkynyl” used in the present
specification include ethynyl, propargyl, l-propynyl and the
like.

Examples of the term “Ci;.¢ cycloalkyl” used in the present
specification include cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl.

Examples of the term “Cg.14 aryl” used in the present

specification include phenyl, l-naphthyl, 2-naphthyl,

20 biphenylyl, 2-anthryl and the like.

Examples of the term “Ce.ip aryl” used in the present
specification include phenyl, l-naphthyl, 2-naphthyl and the
like.

Examples of the term “C;-¢ alkoxy” used in the present

25 specification include methoxy, ethoxy, propoxy, isopropoxy,

butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy,
hexyloxy and the like.

11



butyl am no, test-butylam no, pentylam no, hexyl am no
and the s like. Exanples of the term"di-C _6

al kyl am no" used in the present specification include
di met hyl am no, diethylam no, dipropyl am no,

di i sopropyl am no, dibutylam no, N-ethyl-N nethylam no
and thEXéxh;ka&s 16 Bxanmplres mdndite ¢t £knla6iné” used in the

aI Kk arb d t i [
A e R
|pmﬂyylamhﬁ@uknmm¢kopymﬂm¢hoarmmnmﬂamlnertLSObutylamﬂnbony¢c-
nd the.like. £s of the .t Lo
a?lkwmég?bo gg% Aot h%en@ pr es’ejﬂt g p%néjl’r}ql s o
5 | DTkalde nethoxycarbonyl et hoxycar bonyl ,
r opoxycar bonyl b
PrOPOXKERLION e LEPARONEE DO kys JUCRHIGALPAY Lne
tprénehnoape&ﬂfﬂ&aahkylLHQ&Uban@améthwéemhnqw di.pehypraadant
eci f t -N-
egﬁ% é)la/ra lr?g Iﬂgsg Jg?pgﬁtagnﬂxg arcﬁ%@ iaml%Q) N-ethyl-N

pro amoyl propylcar anoyl ,
bmephmhmbaﬁuykitherllkﬂnylcarbannyl and the like. .
Exarrpl T %%égleoft & g‘téym Ctl.’ 6 |—c ﬁg yl;lsed"s_’L%dthQ
Pt he prése speci |cat|on Thc e dlneth yl car banoyl ,
dpee$gntcapba¢ﬁmﬂatlenpxmq%ﬂdeaﬁgeﬁﬁiylethylcarbonyl
d b e | e _ the

EE?&Q&%&%E&%I ajé%g&%a %ar%én&f ﬂdt%@caf@@fm Se A

noy| used in the present
spetyiqaxbpnmh anﬁﬂtbéelﬁhénylcarbannyl 1-

napht hyd capbammoy ’thg f‘@ﬁht“hﬁl CﬁIW}éhrbonyl” used in the

bi phenyl yl car banoy 2-ant hryl carbanoyl and the |ike.
1539rE$<%ﬂ'?5pIS@§CéflctarYé°t1ePh‘fl’L@6 Tﬂt%?m%@@nﬂge&tbﬂxﬁ?émnyl

P E3§§§<5‘§§E a%B@ﬁi/]‘. ' Q%Bb?@pé%a&ggnpﬁ e ¥xydarpht hopent -
2-na oxy, _ bi phenyl ¥ OXy, 2-anthryl oxy and the
Ibkéox¥§éﬂﬁﬁpﬁ% Fd the t¥%Sm "C1_6 al kyl - car bonyl ani no"

used i NexadrB@ePrEsant sPeL| ‘fnioﬁat-tpp d1R§L Ueterbamoyl” used in

acetyl am no, 35 ethyl carbon
B Peanaensher HaRt {an elHAR Hens carb R0

200yl Cad Rk am g¥dpytl 86 tbamoyl, isopropylcarbamoyl,
butylcarbamoyl, tert-butylcarbamoyl and the like.

Examples of the term “di-Ci;.¢ alkyl-carbamoyl” used in the
present specification include dimethylcarbamoyl,
diethylcarbamoyl, dlpropylcarbamoyl diisopropylcarbamoyl and

25 the like.

Examples of the term “Ceis aryl-carbamoyl” used in the
present specification include phenylcarbamoyl, 1-
naphthylcarbamoyl, 2-naphthylcarbamoyl, biphenylylcarbamoyl,
2-anthrylcarbamoyl and the like.

30 Examples of the term “Ce¢-14 aryloxy” used in the present
specification include phenoxy, l-naphthoxy, 2-naphthoxy,
biphenylyloxy, 2-anthryloxy and the like.

Examples of the term “Ci;¢ alkyl-carbonylamino” used in
the present specification include acetylamino,

35 ethylcarbonylamino, propylcarbonylamino,

12



15

20

25

but yl car bonyl am no and the |ike. Exanples of the term
"Cr7_12 aral kyl" used in the present specification

i ncl ude benzyl, a-nethyl benzyl, phenethyl and s the
i ke. Exanples of the term"Cl_6 al kyl -carbonyl oxy"
used in the present specification include acetyl oxy,

et sy ey boaykamxy amis,o pyk gdedrdoplydsyino, tert-

r.0 carbon | ox ty rbonyl oxy,
terfjba¥y?n %OI%%§t§%d %%9 i ke. 10 Exanples of the

term*™ (Eﬁamldl@r yif- the boryl bﬁyfz aseblkylrﬁ’ thed iy ébenpresent
speci f on .in ben oy
F?% %%fﬁ%blé§j%$u# %pzy "?ﬂm%ﬁ?ygsg §é%%r onyF$

usbdlume the present specification |nclude

benzyl %ﬁg}éﬁ%’{%% tﬁ@dtcgﬁe“c' s dii8 - XML 82 'Ofustelaeln the

term' nmenber e cycllc an1no opt ronal |
cbhéesinti mpecbitisiagéon al dudenacatorrgkd ‘Eﬁ%’lﬁﬁtﬂ?@'@@l‘?

akgg%yl]catrgor}{/ggépr Qs %l@gkﬁ&{ﬁ@xgﬂ %ﬁ@l@bkﬁ&%@xy,

ato a sul fur aftont "used in
pkeserfutydcapeanyiliognt ansh thacl iR aziri di nyl

pazeti d'E]%éln l@é’rJfOIthg'{Eyﬂm ~cRyYr %Qk/h.ndﬁrboﬂxrﬁ.&?}’ylu,sed in the
i ni daz azo yl, imdazolidi nyl peri dy

noEPEII ﬁypu q«atap@pwqwle b%%qy&ﬁwr ormmtawloxy and the
phpgLazi nyl, N-methyl pi perazinyl, N—ethylplpera2|nyl :
and the 1ike. 25 Exanpl es of the term"Cl .

al kyl erfe@B%§® qfséaeu‘%ﬁlffhe%a% é§éﬁ¥y%ﬁ3@c°?_%‘%fi¥ used in

' @Ele J®ihy ;:.’a]@cﬁquﬁﬁlon atrdy ,es Q@&&Yox%&ﬂoh?ﬂ axkzﬁ‘ the
es of the term "nono-Cl-6 al kyl sul fanoyl" used

|ﬂlk?he present specification include
N- met hyd &bl agmyd +hdl 8Oretiayl soll f-aapkred cyclic amino

B Sl LBy SOPLRRY LS SO S g pierosen

" ditofe]l_B @ Byhstddicagbyhs diSedted fdvm aanGEd@En atom, an

SRSEhE B0l 1E 4, N AL B S TN oo

Ns@edifﬂﬁaﬂlsulim&mnﬂe aBﬁrfﬂMﬁy&heaieﬂmdlnyl, pyrrolidinyl,
pyrrolinyl, pyrrolyl, imidazolyl, pyrazolyl, imidazolidinyl,
piperidyl, morpholinyl, dihYdropyridyl, tetrahydropyridyl,
piperazinyl, N-methylpiperazinyl, N-ethylpiperazinyl and the
like.

Examples of the term “Cj-3; alkylenedioxy” used in the
present specification include methylenedioxy, ethylenedioxy
and the like.

Examples of the term “mono-Ci;-¢ alkylsulfamoyl” used in

the present specification include N-methylsulfamoyl, N-

30 ethylsulfamoyl, N-propylsulfamoyl, N-isopropylsulfamoyl, N-

butylsulfamoyl and the like.
Examples of the term “di-C;-¢ alkylsulfamoyl” used in the
present specification include N,N-dimethylsulfamoyl, N,N-

diethylsulfamoyl, N,N-dipropylsulfamoyl, N,N-dibutylsulfamoyl

35 and the like.

13



5

13 Exanples of the term"Cl-6 al kylthio" used in the
present specification include nethylthio, ethylthio,
propyl thio, isopropylthio, butylthio, sec-butylthio,
tert-butylthio and the like. s Exanples of the term
"C6_14 arylthio" used in the present specification

i ncl ude:xaxhpmé blii Bhe rapht hgd- fail(kyatﬁdld’hes{eq'im the present

pf%‘is%ﬁlcgbje%‘% S e o %ﬁﬁ Live, ﬁyt?z?ﬁth@ot, he

et sy saplylil Enid,, bupyDﬁlecsulséchMtylbhfwl susslrfcr-hytyla:rhldm aed
I ige. O Exanpl es of the term"C6-14 arylsul finyl"
8 ¥ he present specification include
phenyl S«Jxlafnpm/d ofnapétterms UCE-inpkylEnid“t heed idke the present

f the term’ vyl U I §hee.
pF@%% lc§ 881 ' ca 3P q%ﬁt@ig t%#thﬂ%@fh ?S&i ﬂl.l% ©
et hyl smmmpyés oflﬁhprmyd sal %@Mylemm}é}hﬁ'l fléﬁ?@lllnaﬁﬁe
the L f e 41| ehiPlFiny1,
Beae T R AR Lol ulsltoprhdinRut ity SUh/Miciny
pbenwlsaﬂlffmnyl,, hmaphs\hWJSWHf @n@lth%ﬂ}@lehe l'i ke. .[0041]
20 Exarg)l %18; té']% Lerdpy dro%é&?%ﬂfn%p uddd tJ_hethe
O hydrocar n group opt| onal Fy havi n% substituent(s)"
useelsermt spkeibradden speidei phen s ulAEnYde ngRhthylsulfinyl

é Rhatd G ;hydrocarbon group, a nonocyclic saturated
rocarbon group, an aronatlc hydr ocar bon group and

t he | i Kixamphels orfe thaviegn a Coar BYRY isudbery Y5 used 111 Fhee

8&8{;@ rs%@k:?flépcq%hf b g@ldde mbehyeamsher, althyhsulfonyl,

eny ynyl, cycl oal kyl, aryl and the |ike are

1sumapybaulfapkw ‘butpdsubiemd énd| Ber 1&Pkyl (Cl-6
al kyl') angotbhe of idee @éﬁn pf(ﬁfl‘?ra%@'l@ul%ylw keaylin ther
exanpl e, | ower al kenyl -6 al ken %‘335 g and tFe Illl% 1
apEespet e‘?%FélC%lonaFRRjﬁiﬁe' phepylsnliony ylsultony
aldynyhe (G4=6 al kynyl) and the like are pr efer abl e.
AS[OHO%?I oal kyl", for exanple, |ower cycloal kyl (C3-6

20

25

30

35

Examples of the term “hydrocarbon group” of the
“hydrocarbon group optionally having substituent(s)” used in
the present specification include an aliphatic hydrocarbon
group, a monocyclic saturated hydrocarbon group, an aromatic
hydrocarbon group and the like, and one having a carbon number
of 1 to 16 is preferable. Specifically, for example, alkyl,
alkenyl, alkynyl, cycloalkyl, aryl and the like are used.

As “alkyl”, for example, lower alkyl (Ci-¢ alkyl) and the
like are preferable.

As “alkenyl”, for example, lower alkenyl (Cz-¢ alkenyl)
and the like are preferable.

As “alkynyl”, for example; lower alkynyl (C,-¢ alkynyl)
and the like are preferable.

As “cycloalkyl”, for example, lower cycloalkyl (Cs-g
cycloalkyl) and the like are preferable.

As “aryl”, for example, Ce.14 aryl and the like are

14



cycloal kyl) and the Iike are preferable. ,35 As
"aryl", for exanple, C6-14 aryl and the |like are 14
preferable, C6-10 aryl is nore preferable, and, for
exanpl e, phenyl and the |ike are widely used. [0042]
Exanpl es of the substituent that the "hydrocarbon
gpoefErabbe pfCstibear'yHy ds ouvareh pme fr R copeidn o ye xramrlieg

bst it t " lude (1 hal
Y IR ey s e (1), b ogen,

al&g42]opt | onal ly having 1 to 5 substituents sel ected

fromt %%aiyf@é ' tfuﬁgé sgﬁagwt&é}ﬂ? Ltﬁst ntgleo"“hgzél}oc%r%@hocgﬁfhp”

atom cyano, g roxy, (e). .
5 abﬁotxye Opyilorraizbpn @mnmgpmr@l?ﬂh %ﬂg@n sgbe uepF}S>

al kylamno, is (h) di-C1_6
Oélr%(l%% tl:%)bnqngimgoxy y(j) Cl-6 al (kyl)-car bonyl, (k)

C115 aalﬂaéﬂye@a?rtmmyl (1) carbamoyl, (n) nono-Cl_6
Ql/ 531Gar banoyl , (n) di -Cl1_6 al kyl - car banoyl, (0)
4 aryfl - carbarmyl (P) C6-14 aryl, (q) C6-14
arfy) oxsgnoand (r) Cl- 6 al kyl - carbonyl ami no optionally
mhqgt) dkok®, 3 hal ogen atoms 20 (hereinafter sonetines
e abbrew ated as_ substituent group

al(Rbx§-oplkphartjcravindaring 5 @uBs?WWg’gE%IS@&FSHGd

f ropnthe éﬁ@é@m&lwg@&l@ W5 5 i S8Rt ogr pUP aAhaiaaen atom,
am no, 25 nmono

| kyl t
0B i1 {HorftiEmos of Qo UL PR EheCar LSk Faa oLy

suhsthd uerb grmxbgén £Qmdi (€} &nlallokyl(@mmwpi-t anadyllymino,
having 1 to substituents selecte

15 3f{8) e rﬁlr*?oﬁ%}ﬂylsa&ﬁgf’rt (lencagPety Al Ii a&gﬂygowb%l (k)
(&L gk&(yahgyﬂ)crﬁ_,ﬂr bony | caaphineyin) | () hﬁMIlCﬂ'Q:le & Dk -

2&%2{)%11%1 uen: Sa} g%p%;tsegl}glo r<r:]atr amc%lclor F(‘n'FI’EGI 13 na?rdyl —-carbamoyl,

(p) Ce-12 aryl, (q) Ceas aryloxy, and (r) Ci alkyl-
carbonylamino optionally having 1 to 3 halogen atoms

20 (hereinafter sometimes to be abbreviated as substituent group
RA),
(6) Ci-¢ alkoxy optionally having 1 to 5 substituents selected
from the aforementioned substituent group A,
(7) amino,

25 (8) mono-Ci¢ alkylamino optionally having 1 to 5 substituents
selected from the aforementioned substituent group A,
(9) di-Ci—¢ alkylamino optionally having 1 to 5 substituents
selected from the aforementioned substituent group A,
(10) carboxy,

30 (11) Ci-¢ alkyl-carbonyl optionally having 1 to 5 substituents
selected from the aforementioned substituent group A,
(12) Ci-¢ alkoxy-carbonyl optionally having 1 to 5 substituents
selected from the aforementioned substituent group A,
{(13) carbamoyl,

35 (14) mono-Ci-¢ alkyl-carbamoyl optionally having 1 to 5

15



(12) C1_6 al koxy-carbonyl optionally having 1 to 5
substituents selected fromthe aforenentioned
substituent group A, (13) carbanoyl, ss (14) nono-Cl_6
al kyl - car banoyl optionally having 1 to 5 15
substituents selected fromthe aforenenti oned
sslisgtittuents grleaped, froh5iheli afok eBent dopiede anlbsiritypnt
0 Eégnqgly having 1 to 5 substituents selected from
t Be”'dt orenent i oned substituent 5 group A, (16) C6-14
anyb) chir-baroalkydptaopaidyy bpviangllytla s ngubste tuent s
S ; bst | t t : ;
R At i - A ED L
5 Cerduvp &yl optionally having 1 to 5 substituents

S ted f S ' t ;
STAEF G A0 EP LRI BATs, oI Ao e e
Céelactadylfosy Gt isvhatitreRavererl A and dUbStt S

Sﬁk@f&ﬁw 95%{@ 154Bs3 iﬁalisggngert%@,A and (b) Cl_6
al ky optionall’y having 1 fo 3 halogen atons, 1s (19)
C118) dieky| axdr BORYPRAilvohaptidbAalPyS Hapiskgtyents selected

10S¢RSh] {é&e@bﬁséﬁélﬁe%egr%%)m the @J)obﬁrgeo%i]&ﬁnggtionally

substituent group A oxo, (21) _

abgviearhéry P db@Loger0atI®y C1_6 al koxy-carbonyl, (23)

Cr13% argl gﬁé}l%‘ Sﬁfm{éﬁ.h.rhix%fh)g ant§li N@ubkLbduenitno,
to 6-nmenbered clic amno Oﬁélonally

c(:égiag‘?ﬁqné,romzsa)béélpa*ég%/%r%a%%‘l‘i’zft Grflafy Gre Att¥ogen
alpRl odallq BabhBifNO toat il ogehest®d,f rom a nitrogen
ato an oxygen atom and, a sulfur._atom. whic
150t Pon —$ﬁl%¥§‘%?ﬁq9n¥l§ﬁﬁgiPPE%QR%Q%?eg@%FEHl ??6%1(a)
ShsktitemMtsgsodrtAd €Bdm Cheb afbkatentpbhed aduby t hawintg
1grggp§Aﬁalogen atons and (c) oxo,
(20) oxo,
(21) Cg-14 aryl—-carbonyloxy,
20 (22) Ci-¢ alkoxy-carbonyl,
(23) Cy-12 aralkyloxy-carbonyl,
(24) amidino,
(25) imino,
(26) 3~ to 6-membered cyclic amino optionally containing,
25 besides a carbon atom and cone nitrogen atom, 1 to 3 hetero
atoms selected from a nitrogen atom, an oxygen atom and a
sulfur atom, which optionally has 1 to 5 substituents selected
from (a) substituent group A, (b) Ci-¢ alkyl optionally having 1
to 3 halogen atoms and (c) oxo,
30 (27) Ci-3 alkylenedioxy,
(28) mercapto,
(29) sulfo,
(30) sulfino,
(31) phosphono,
35 ({(32) sulfamoyl,

16



30 (27) C1_3 al kyl enedi oxy, (28) nercapto, (29)
sulfo, (30) sulfino, (31) phosphono, 35 (32)
sul famoyl, 16 (33) nono-Cl_6 al kyl sul fanoyl, (34)
di -Cl1_6 al kyl sul fanoyl, (35) Cl1_6 alkylthio, (36)
C6-14 arylthio, 5 (37) C1_6 al kylsulfinyl, (38) C6-14
af§3sulchiongi-s 139)s@fadoglkyl sul f onyl , and (40) CG 14
ar f e. The "hydrocarbon group" of
tﬁg£FQL'%bgafggﬁsgpgﬁéséptlonalIy havi ng
s&b@kﬂhueﬁl%!%thIOIO may have 1 to 5, preferably 1 to
(3 gpq§t|t 15319 nti oned above at substitutable
p05|t|on(s of the hydrocarbon group. Wen the numnber
50l 3TheC1subskytavdAtayis two or nore, the substituents
XBPQk he.SAR Pinghi fferent. The substituent(s) that
dr ocar bon group” 15 optionally has is(are)
pKé?brCabsl plivigplfonptefaidably 1 to 3) substituents

SQh@ﬁt@adlﬁfilcﬂ}ﬁs(ﬁ)foﬁylhaalrﬁggﬂe atig®, (e nh&(ﬁﬁbca(rﬁ))n group”

cyano, droxy,” (5) C1_6 al%ﬁ: optlonall¥ havi ng

t of 3th6ha1hd§éﬁcaatth9@s grew) ogfignat Kokgvepd ik %W%Fh
10 m59 ahogens, aarBral1k) 128HNY, s@%ﬁtf@ﬁghtglméhtloned

al kyl am no, ( ) i-Cl_6 20 alkylanlno car boxy,

( ﬂyvmate Py EaPbBRYSitiepfsloplis thy lkﬁé%?céﬁli"b‘b (BFPup -
(ikﬁén Cﬁ{eb%ﬂﬁb!ér dfl‘ﬂ:henm&'t@l:uén@é kyl twardameyk, tHel5)
di - 6 al kyl - carbanpyl, (16) 14 aryI carbannyl
(f??S’@stuef&Safm be( By ft%“emra?%a‘? (19) Cl_6

al kyl - catbeuysariueat (6 2Whatox8e ang drbeatibvdee gradpt 0043]

15 PBLHHRORAR | 3 (2351 B SAIEPIY Ubriel 9) PTRRI PRV he© 3
ps@bstituents selected frdm (1) a halogen atom, (2) nitro, (3)
cyano, (4) hydroxy, (5) Ci-¢ alkyl optionally having 1 to 3

halogen atoms, (6) Ci-¢ alkoxy optionally having 1 to 3 halogen
atoms, (7) amino, (8) mono-Ci-¢ alkylamino, (9) di-Ci-¢

20 alkylamino, (10) carboxy, (11) Ci;-¢ alkyl-carbonyl, (12) Ci-s
alkoxy-carbonyl, (13) carbamoyl, {14) mono-C;.¢ alkyl-carbamoyl,
(15) di-Ci-¢ alkyl-carbamoyl, (16) Cei14 aryl-carbamoyl, (17) Ce-
14 aryl, (18) Ce14 aryloxy, (19) Ci alkyl-carbonylamino, (20)
oxo and the like.

25 [0043]

As the “heterocyclic group” of the term “heterocyclic
group optionally having substituent(s)” used in the present
specification, for example, a 5- to l4-membered (preferably 5-
to 10-membered) (monocyclic, bicyclic or tricyclic, preferably

30 monocyclic or bicyclic) heterocyclic group containing, besides
a carbon atom, 1 to 4 (preferably 1 to 3) hetero atoms of one
or two kinds selected from a nitrogen atom, an oxygen atom and
a sulfur atom, can be mentioned. For example, a 5-membered
ring group containing, besides a carbon atom, 1 to 4 hetero

35 atoms selected from a nitrogen atom, an oxygen atom and a

17



specification, for exanple, a 5- to 14-nenbered
(preferably 5- to 10-nenbered) (nonocyclic, bicyclic

or tricyclic, preferably 30 nonocyclic or bicyclic)

het erocyclic group containing, besides a carbon atom
1to 4 (preferably 1 to 3) hetero atons of one or two
kénisirs ek 6t etichr 851 2 rirt Begerengllon?- aix Gxﬁg;eﬂ,aﬂem 2- or

and a sulf at.om__can_be ne r ex _

S rngettly g oPsup ROTOITH R Bsei desth tRrRAIL 3

atemr b-tsodhadrdyd; 0235 4at ons5-sdliecbeyl f rBom & mxt Segen

at om gen atom and_a | fur ato L 14

or°3 I}lﬁZS%}r/’, eg & 3 ur%?frazflyf’z éjd 3 3%y§lrjp§{}3?l§,§lgdmyl’
5 12,, 2~ ot S-mdrdarzblyllnﬂ— 02- 4-iiderobimplaz ) ¥l 3-t34azolyl,

I Sb ,h4 gcirlo?(z)?f‘yzlgl )ﬁ{ or ’21—15te9£a;ol|%| Q&glt)ﬂe’ l%ke %oror S

depymezo| adﬁﬂydmbersdzr:,n%group &qnmadam,ybeszdea)ra carbon

4-1m dazoli pyl [ I 1
{:%t?_'_ ?.e?,r ag p e‘ %g’?x{nwsr s%_ZL%é’%/éc} frg)me?( ghlttlrrjoaérq é‘dcm, !a_h

GOHMBraedmramg aglsgﬂ,lpu:c@tpai, N$YrER abe%rde%- archriordyl, N-

10 Z%Qmo ]2 to34 g:.etfé% gi_n; Zsel %Ct %g g[ﬁgﬁleiﬁﬁ}qu{lom.do -2-,

om an’ oxygen nd a ‘sul fur atom such as 2-,
34-oer SpyrimidinyN, tbhmoaﬁhgllnﬂ-: pprEhqyinydy| pigeridino,

45 _or 50‘23”21' ﬁgﬂl‘i 1, >8 99a3y1 144-Qka Py | inzﬁi ny'

t |onDr hol i |ny . pi'peridino, 27,
4tbr-®@rrwdyl 1, 31111"{}9%3?%/:! 1-107. m&eﬁ?lﬂnﬂlﬂirlazmﬂ 3-

tlakaglﬂwlda;u%zlt h'p@%é?i[rlxyl 1n-8%ids-BLP8E a@ﬂif)ﬁ'ldaz:o_nyl and
triazinyl “pyridazinyl, pyrazinyl, N oxid

15 ofchg.- bijes dézr rﬁ/’fanmlré' 7 PUWELLF IQE tfféFY%&JahﬁPéed armg

bige¥&h | n@hihiAFy Teis¢abdSLGakbb at@mQUP €O AkBeFW,atoms
bési des a carbon atom 1 to 4 hetero atons sel ected

f BEAEEST £rogeh HGRICARIERY gBR HYFFFafte™ a3G pyFulfur

atebh ( pefrerably, aaggb@gbl prxalreaeﬂy bjbn@@ﬁgzeﬁ’hiﬁlt b@Nt 10
the aforenentioned 5- I??Wlth

{ RECEERGT 16790 orie PRSI Sgr Gub (GF PoBTE SHalry o~ O 6-
20C@BhBEFIANGinhestARS sq 6ptfialiat @RtaintngA Heatigded a carbon
Ry SORIE U MR 0 o A T
be&gzgéﬂlaamq yha ebegmanazaxlcyd),, betizias dadolyl,, benzofuryl,
O ok S0 P R B L
;&oqapm&ﬂyﬁniﬁhtbdlazinbhnzqﬁumaauyinyl quinoxalinyl,

25 indolizinyl, quinolizinyl, 1,8-naphthyridinyl, dibenzofuranyl,
carbazolyl, acridinyl, phenanthridinyl, chromanyl,
phenothiazinyl, phenoxazinyl and the like; and the like are
used. Of these, a 5- to 7-membered (preferably 5- or 6-
membered) heterocyclic group containing, besides a carbon atom,

30 1 to 3 hetero atoms selected from a nitrogen atom, an oxygen
atom and a sulfur atom 1s preferable.

[0044]
As the substituent that the “heterocyclic group” of the

“heterocyclic group optionally having substituent(s)” may have,

35 the aforementioned “hydrocarbon group optionally having
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car bazol yl, acridinyl, phenanthridinyl, chromanyl,
phenot hi azi nyl, phenoxazi nyl and the |ike; and the
like are wused. O these, a 5- to 7-nenbered
(preferably 5- or 6- nenbered) heterocyclic group
cont ai ni ng, besides a carbon atom 30 1 to 3 hetero
ah s i gedmctsed, f aninthengtoggemeat ver aanevxyges ohtdm

| f t “ f | 4 avin
et Blinn® el IS “BhEHEIRGS oet Shy oty paving
"dhetser ooyed (s¢ “gnaw fhavpt 'r:mmaid ynehawrrﬁgi subssttiicueam (%) "

t he aforenentloned "hydr ocar bon group
(ﬁﬁ%gér5$}§’h§§lﬁﬁ %Q Substituent(s)", and the groups

5remltedab@@£xaMpMEs of the substituents that the

.. b ..
o care oo BRCRE Iy, BRPg R P b YR LR,

f 03) ebﬁarrpi'@loadkyl) a hal ogen atom (2) Cl1_6 al kyl

ng 1 to 3 halogen atons, (3) C3-6
c%ﬁ ?%rsk%}/k’n‘(%}y -6 al kynyl, (5) C2-6 alkenyl, 10
(65)@24121Hnaﬂkyl (7) C6-14 aryl, (8) d-6 al koxy,

( I Xy, (10) Cl-6 al kyl -carbonyl, 15 (11)
loa?é gg? f%£*%9 C6_14 aryl -carbonyl such as

béﬁkdyhﬁénnéphthoyl etc., and the like), (12) Cl1-6

akg cag@g ,OXy, (13) C6- 14 aryl -carbonyl oxy, (14)

car oxy, 20 ('15) Cl1-6 al koxy-carbonyl, (16) C7-12

afl Kehexarylgxfonyl , (17) carbamoyl, (18) oxo,

{(10) Ci-¢ alkyl-carbonyl,
15 (11) arylcarbonyl (e.g., Ce-14 aryl-carbonyl such as benzoyl,
naphthoyl etc., and the like),
(12) Ci-¢ alkyl-carbonyloxy,
(13) Ce-14 aryl-carbonyloxy,
(14) carboxy,
20 (15) Ci-¢ alkoxy-carbonyl,
(16) Cy-12 aralkyloxy-carbonyl,
{(17) carbamoyl,
(18) oxo,
(19) amidino,
25 (20) imino,
(21) amino,
(22) mono-Ci-¢ alkylamino,
(23) di-Ci;-¢ alkylamino,
(24) 3- to 6-membered cyclic amino optionally containing,
30 besides a carbon atom and one nitrogen atom, 1 to 3 hetero
atoms selected from a nitrogen atom, an oxygen atom and a
sulfur atom, which optionally has 1 to 5 substituents selected
from (a) substituent group A, (b) Ci-¢ alkyl optionally having 1
to 3 halogen atoms and (c) oxo,

35 (25) Ci-3 alkylenedioxy,
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(19) amdino, 25 (20) imno, (21) am no, (22)
nmono- C1- 6 al kyl am no, (23) di-Cl-6 al kyl am no, (24)

3- to 6-nmenbered cyclic am no optionally containing,
30 besides a carbon atom and one nitrogen atom 1 to 3
hetero atons selected froma nitrogen atom an oxygen
atzey apdréxy,sul fur atom which optionally has 1 to 5
S )tlti gnts selected from (a) substituent group A,

()" 'CI*8"% kyl optionally having 1 to 3 hal ogen atons
amB)( eyanxo, 3s (25) Cl1_3 al kyl enedi oxy, 19 (26)
h%)o% t207) nitro, (28) cyano, (29) nercapto, 5
( FF®C(31) sulfino, (32) phosphono, (33)

5 3_([%6)(11%2%?1(('34) I ][mno- Cl-6 al kyl sul fanoyl, 10 (35)

. Cl- sul famoyl, (36) Cl1_6 al kylthio, (37
063-]143593%’% io, (38) CL 6 al kylsulfinzl, (39§ c%s 14
a(y2)sghbsplydno,15 (40) CL_6 al kyl sul fonyl, (41) C6-14
arggﬁsmgsluflgg%{l and the like are used. The "heterocyclic
gr( p” 0 e " het er ocyclic group optionally having
SUbsY iMtonent{s)dlkgayubhi@reyl,.to 5, preferably 1 to 3,

S Qsc,t |&g nts [,9 bove at substitutable
10 pgsn)U on(&Yf %]fr@% the Heferocyclic group. Wen the

nlﬂaﬁ))e_rclasf alkeltddbsti tuents is two or nore, the
sL(lgﬂlésyl%rg&lqﬁ%pe the same or different.

(38) Cj-¢ alkylsulfinyl,
(39) Cg-14 arylsulfinyl,
15 (40) Ci-¢ alkylsulfonyl,
(41) Ce.14 arylsulfonyl and the like are used. The
“heterocyclic group” of the “heterocyclic group optionally
having substituent (s)” may have 1 to 5, preferably 1 to 3,
substituents mentioned above at substitutable position(s) of
20 the heterocyclic group. When the number of the substituents is
two or more, the substituents may be the same or different.
[0045]
The term used in the present specification “amino
optionally having substituent(s)” means amino optionally
25 having, as substituent, 1 or 2, the same or different groups
selected from, for example, the aforementioned “hydrocarbon
group optionally having substituent(s)”, and the groups
recited as examples of the substituent that the “hydrocarbon
group optionally having substituent(s)” may have and the like.
30 Preferable examples of the substituent that the “amino” may
have include Ci-¢ alkyl optionally having substituent(s), Ce-14
aryl optionally having substituent(s) and the like. As the
substituent that the “Ci-¢ alkyl” and “Ce-14 aryl” may have,
those similar to the substituents that the aforementioned

35 “hydrocarbon group” may have are used.
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[0045] The termused in the present specification
"amno optionally having substituent(s)" nmeans am no
optionally 25 having, as substituent, 1 or 2, the sane
or different groups selected from for exanple, the
af orenmenti oned "hydrocarbon group optionally having
subst i trhentdis) usednth tthe preagrs specifisdtasn eXadpbes

oégeélho%aﬁ#gs%al&l ”Eé ttlttﬂgnt'm‘:)@%%ahk}o'ﬂyd%%%r (2)

avi stituent(s have
| hkéxox30hiyimr abtsee@i( afptes ofdreben sifioat pE u@ﬁroﬁhat one

t ram_ng” av C [y
Eoug? BelBer T knil ofor Rietfife R BhnelPlomRe Y
5 shhbgdidaaeholt syrompdopiieonal ki, haﬁslntghéub%ﬁ}t‘scslﬁnt (®nt. that

tPJ?OI]lp%l r@c?": Ias gggrn}%lgg é% @{éllsubg@iItJ@i\ﬁethatt, hoge

ar to the substituents that the aforenenti oned 35
" Nygitesearbom W@pbpmpaﬁév@aifrl@gu%@stltz:@mrh@ “t &pph have

uéﬁg 4L 6B ﬁ%p reagepte S‘ﬁﬁ&i‘r@kf %Ft%nam/ﬁ "H26Y n %)téuﬁgﬁh{ﬁ/ent"

havi ng a su stituent” neans y I oxy or
h{e¥ cseampae: My driony: cads @flk?ﬁé qWélPE RCTEROf

10 %91599%%9@?3) 9QUP SRG1SE fpemndOry axemRi e, the
af orement i oned 5 "hydrocarbon group optionally having

sabBBs i ktwent (8) . Cz{shealkgpéih%%y P& PR ok haX iRl es of
t Eﬁb%@csfehwgﬁt cgnath%alkWyoeﬁﬁp&{azg&oy@m

optionally having substituent(s)"_ may have

| FRBStidd1epRés) h fleﬂFY&ﬁFVo?Pd:HOya%Wﬁg’l&g ¥tk (o

suhgtitdianke, cad e ARG, hydHe@¥Yred a&eahiﬂ@ﬁ%y, Ci-g
optionally having i o substituent

-6 al | oxy
1505%%@%1%%% hagimg (§4PFEREY (“Séz BH R ’éé
Orabtp&@dllllxz E@\Virnﬁ su@ﬁgﬁﬁddnlﬂ{@t Eﬁ)d t63 ﬁlleeyclmlﬂmel oXy
optj ona avin stituyentfs XY w
oﬁPPEﬁ%ﬂqééthag?ng uggkﬁt §HFY(S)(kénd$$ﬁ8 ﬂ%ycaﬁkbe
I'Tﬁmkyﬁ)ﬂﬁﬂcl | y”Er efey reﬁcgwaﬂkbydxﬁxgandﬂcﬁzﬁSrﬁ]l.dﬂykymay have,
i ona avi ng .substi t.yent aryl oxy. .
PBR G 1% ARV I CuB e HTGR &) Ak CPRet e R
zosuhgﬁr¢¢&ﬂMDnt@fﬁuﬁﬂﬁ&ay(ﬁaﬁé alkoxsed. " C2-6 al kenyl oxy",

ﬁé g al kynyl oxy", "C3-6 cycl oal kyl oxy" and "C6- 14
artyP x& may have, those simlar to the substituents
t hat t Meheafter®nesdd dnethe present specification “mercapto

optionally having a substituent” means (1) mercapto or (2)
mercapto having, instead of the hydrogen atom of mercapto, one

25 group selected from, for example, the aforementioned
“hydrocarbon group optionally having substituent(s)”, the
groups recited as examples of the substituent that the
“hydrocarbon group optionally having substituent(s)” may have
and the like. As the “mercapto optionally having a

30 substituent”, for example, mercapto, Ci-¢ alkylthio optionally
having substituent(s), Cz-¢ alkenylthio optionally having
substituent(s), Cz-s alkynylthio optionally having
substituent (s), Cs.¢ cycloalkylthio optionally having
substituent (s), Cs-12 arylthio optionally having substituent (s)

35 and the like can be mentioned. Preferred are mercapto, Ci-g
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20 "hydrocarbon group" may have are used. [0046] The
termused in the present specification "nmercapto
optionally having a substituent” nmeans (1) nercapto or
(2) mercapto having, instead of the hydrogen atom of
mer capt o, one 25 group selected from for exanple, the
a4 DEARRALI etednal hy drasday baubsgriougniofi, ofiald grivtiieg

bstit t t | f
R BT e e RS Ry G e AT T Be ©
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OB Y Y 18- SUBS! YEALL by Fah BLEYIBALD O

avin t|t ent(s C3-6 cycloal kylthio
opodorial | y havi ng subst ituent(s), C6-14 arylthio

opti onaﬂ ! ¥h aav 4 é%ﬁéeﬁu@gﬂﬂasg’sRal’i@ gh?ydfolégrgé’fp group

be nentionéd.>Preferred are mer capto, Cl-6
abkyi ¢rwld yopa viovga ks hidwieng (sub2ming e?ﬁ‘{ls?}lalbs -hpying

10 séi:éplt%etng E£ rllq?s %:X}tigao tGnStRS th'a‘%r%?gté %)Jb@f‘ijtdelil@: or a

that the hi 0"
" gRtéravcdny| gimiuy’ optgnag lyahiyid tSHP%ﬁtueeﬁiﬁ)

cycl oal}i@élf%;]%@le %&gm 5 14 ahy i@ ociBor ghaye! Jthese

S|mlar to the substltuents that 'the aforenentioned ,

hwdmrb@n GO OPHEgnaIdVeh Y Y SERSTLTUSHAFF) T AhB’
af; arengntd, Qngth 101 Yl asikeRy1l SCZas hydyReRr eR @f@lalkyl and

opti onal | y *havi ng subst i t ugnt am no 0ft| onal |

15sh&ein@ryd auybdtiet ekt sFre éXy Gt Pt )F%%W?ijgoa&kyl’

‘égStéI}Hé:Hiztl Of .8 ab@l efrRCYRE i Tigr aaﬂ 19 triea B abad .h and g
stltuent( Pref erabl e exanpl. es of thﬁ-@ lkyl, C

" PFeEeE ﬁxgrﬁw 19F199Re Cutsydt B€ar b Qrogp—" Y- “»¢

OF&tl'k@P@i | x;hta_a]yl r&ms lﬁhs_t 1i1u£.nt 'ﬁsé “wchQr aR&yl”l nttugdelGengl”,

€ Gl oal k
15(%/36 ihkiﬁ‘ryy}l' ' an?P *t r?é(cllP?(]ekylPr 8%4& %3 rézi/l }: é(rfaﬂy have,
20CEFR ey&hmal Kyl to G- @réf&ﬁ:{nﬂy 1C6e 13} auyhtmxénthetmamehe

Cc%n ggpﬁn%]fdnegedh%%cng F(_;fr%égb |6§pteixo% 3? Shaisnﬂaygleerably,
a halogen atom, Cj-¢ alkoxy, hydroxy and the like) and the like.
[0048]

As the substituent of the “amino optionally having

,5 substituent(s)” for R!, preferably 1 or 2 from, for example, Ci-
¢ alkyl optionally having substituent(s), Ce1s aryl optionally
having substituent(s) and the like is(are) used, and
particularly, one from C;-¢ alkyl optionally having
substituent(s) and the like is used. The “C;-¢ alkyl”

30 optionally has, for example, 1 to 3 substituents that the
aforementioned “hydrocarbon group” optionally has and the like.
The “Cg-14 aryl” may have 1 to 5, preferably 1 to 3,
substituents that the aforementioned “hydrocarbon group”
optionally has (preferably, a halogen atom, Ci-s alkoxy and the

35 like). As the “amino optionally having substituent(s)”, Ce-14
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al kenyl , phenyl and the like. The "Cl1-6 al kyl", "C2-6

al kenyl ", "C2-6 al kynyl", "C3_6 cycl oal kyl" and

"C6_14 aryl" optionally have, 20 for exanple, 1 to 5,
preferably 1 to 3, substituents that the

af orenenti oned "hydrocarbon group” optionally has
(@fﬁﬁam1ablye g.2 batogemiabomd Che6ldtkorptitnaddoxawimy 1

t e) d the |ike, t u _uent
E% ind Oﬁiy gﬁa?w e<';lc\1}|L)ngAB§‘!$j %%s{}&tezegﬁg %? affcs.e
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ogtl ona |1¥ ‘t% substltuent(s) and the like is

al kyl" 30 optionally has, for exanple,
1 [0@493] subst ituents that the aforenentioned
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10 Cgl'lggg koxgkg{r}%lrl (slp Cz(‘f) §I]€é'r@q|o¥¥ o I?ba OG%l@th”hnd the

y ani no
opnk@hangtyohablm@agabgtwhfémﬂw)tmce%a a Py R nf o - «

( %tgyn&lm%%nX}lé‘rﬂﬂéo 12R4) tcﬁﬁcllohgﬁ?])y Qﬁkrhﬁ@aéddétmﬁl\{ém s}, Csse

xy (e.g., nethoxy and the |like), nono-
oPYGiLOjSkYGOXaI k54 %N ﬁESCJ(‘é’ré’PYlﬂ’éY'hﬁyﬁﬁ?Wthl@f‘Myl am no,
PIOBY LA A oxl 5 WRFARKE 2 3G aﬁ&tﬁ&{@'f[hﬁ@) optlonally having

tert- butylamno di met hyl am no, s di et
15 NS@Pﬁ‘ylrtWﬁéthl%mm%r%Yt ke 9k 8fen {]}Fef(ellkﬁ
Wo‘i‘:@h?ﬁné@l@dha{r Aubek ef @srallse @mmbesmé tpb@tlcularly,

droxy optionally havinpg a substltth
i freteud WdPB?&Onaéf%hﬁmeuBBHWé’l I'§ d:zrfav?lﬁcgenyloxy
sustl | ueryisky QEthraé kamy) oxyt (c@a@ly Nany:lgox;ybﬂtrmtuent(s) ,
t he I|ke glona(ly havi ng subst.itue c&
alRynyTERY2LEY PXY (8t Rynyi¥s §3p’é?¥)c¥11°ﬁ¥ in op%l nal |y
ohaﬂidltﬂgn§lﬂt}8tt'iatvuﬁ@t éxﬂjstl@ﬁeﬁt(s)yehdatkqlbl)dge cengbe mentioned.
cycl opropyl.oxy, ,Ccyg obUﬁ y cyc;l pen% w
oBeonExy IR Kkt e i ko P brarry M\G“%%xy Ca-s
ls*_tdgﬁﬂbwwﬂ@7 , afib "4 1ara}tﬂyd)O¥y’( eorghionghln dwyeanﬁbzt lpexample,
I1 %% 5, preferably 1 to 3, substituents that the
aforementioned “hydrocarbon group” optionally has (preferably,
25 a halogen atom, Ci;-¢ alkoxy and the like) and the like.
[0050]

Preferable examples of the “heterocyclic group” of the
“heterocyclic group optionally having substituent(s)” for R
include a 5- or 6-membered heterocyclic group containing,

30 besides a carbon atom, 1 to 3 hetero atoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom, and the like.
Specifically, for example, 1-, 2- or 3-pyrrolidinyl, 2- or 4-
imidazolinyl, 2-, 3- or 4-pyrazolidinyl, piperidino, 2-, 3- or
4-piperidyl, 1- or 2-piperazinyl, morpholinyl, 2- or 3-thienyl,

35 2-, 3- or 4-pyridyl, 2- or 3-furyl, pyrazinyl, 2-pyrimidinyl,
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optionally having substituent(s) and the |i ke,
particularly, Cl-6 al koxy optionally having
substituent(s), C2-6 al kenyloxy (e.g., vinyloxy and
the like) optionally having substituent(s), C3_6
cycl oal kyl oxy (e.g., cyclopropyloxy and the |ike) 20
optdyenal iy, maysyﬁgdaeumm,tmmo(tmamﬂdflt,hé 1$k@zedn!l bod
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e lS more

25 be specifically mentioned.

[0052]

In the aforementioned formula, R? is a hydrogen atom or a
hydrocarbon group optionally having substituent(s).

Preferable examples of the “hydrocarbon group” of the

30 “hydrocarbon group optionally having substituent(s)” for R?

include Ci-g alkyl, Cps alkenyl, Cz-s alkynyl, Cs-¢ cycloalkyl and
Ce¢-12 aryl and the like, particularly Ci-¢ alkyl and Ce-14 aryl
and the like. The “Ci¢ alkyl”, “Caz-¢ alkenyl”, “Cz-s alkynyl”,
“C;.¢ cycloalkyl” and “Ce-12 aryl” optionally have, for example,

35 1 to 5, preferably 1 to 3, substituents that the
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optionally having a substituent or the like. is As R1,
(i) C1_6 alkyl optionally having substituent(s), (ii)
C3-6 cycl oal kyl optionally having substituent(s),

(iii) C2-6 al kenyl optionally having substituent(s)

or the like is nore preferable. As Rl, (i) Cl1_6 al kyl
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glgégﬂgig%gragyn he “Ci-¢ alkyl”, “Ca¢ alkenyl”, “Ca
alkynyl”, “Csz-¢ cycloalkyl” and “Ce¢.14 aryl” optionally have, for
example, 1 to 5, preferably 1 to 3, substituents that the
aforementioned “hydrocarbon group” optiocnally has (preferably,
25 a halogen atom, Ci_¢ alkoxy and the like) and the like.
[0054]

Preferable examples of the “amino optionally having
substituent (s)” include amino, C;-¢ alkylamino optionally having
substituent (s), Ce-1s4 arylamino optionally having substituent(s)

30 and the like. Of these, amino, mono-Ci-¢ alkylamino, di-Ci-¢
alkylamino, Ce-14 arylamino and the like can be mentioned.

Preferable examples of the “hydroxy optionally having a
substituent” include hydroxy, Ci-¢ alkoxy optionally having
substituent (s), Cz-s alkenyloxy (e.g., vinyloxy and the like)

35 optionally having substituent(s), Cz-s alkynyloxy (e.g.,

25



optionally having substituent(s), hydroxy optionally

having a substituent, nercapto optionally having a

substituent, a heterocyclic group optionally having

substituent(s) and the is like. Ring A optionally has

1 or 2 of the above-nentioned substituents at .
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(e.g., methylthio and the like) optlonally having
25 substituent(s), Ce1s arylthio optionally having substituent(s)
and the like are preferable. The “Ci-¢ alkylthio”, ™Cz-
alkenylthio”, “C-¢ alkynylthio”, “Ci cycloalkylthio” and “Ce-14
arylthio” optionally have, for example, 1 to 5, preferably 1
to 3, substituents that the aforementioned “hydrocarbon group”
30 optionally has (preferably, a halogen atom such as chlorine,
fluorine etc.; Ci¢ alkoxy such as methoxy, ethoxy etc.; and the
like) and the like.
. Preferable examples of the “heterocyclic group” of the
“heterocyclic group optionaliy having substituent(s)” include

35 a 5- or 6-membered heterocyclic group containing, besides a
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|0 3, substituents that the aforenentioned

“hydr ocarbon group” optionally has (preferably, a

hal ogen atom such as chlorine, fluorine etc.; CL_6

al koxy such as nethoxy, ethoxy etc.; and the Iike)

and the like. [0055] 15 Preferabl e exanples of the
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oFe BRIy SR BPEFr bl Y SHcoga at oS EHge 2nd the
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and,a sul fur atom ecific
ef&HﬁFjetueI‘t a n&rcgpg?/r?peclloal %}W %Pafln 6}sub}é‘tltué%{t
204-1 M daziglg nyis, more ﬁremrablpyrazﬁﬂmlembﬁmd ring optionally
pi_peri di_no,
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substituent(s) Particularly, a 5-membered ring optiocnally
25 having 1 or 2 C;-¢ alkyl optionally having substituent(s) is
preferable. Moreover, a 5-membered ring optionally having one
Ci-¢ alkyl optionally having substituent(s) is preferable.
Further specifically, ring A is a 5-membered ring
optionally having 1 or 2 (more preferably 1) substituents
30 selected from (1) methyl optionally having 1 to 3 halogen
atoms and (2) ethyl is preferable.
[0056]
In the aforementioned formula, ring B is a 6-membered
ring optionally having substituent(s).
35 The substituent of the “6-membered ring optionally having
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be nmentioned. Particularly preferably, a 6-nmenbered

ni trogen- containing heterocyclic group (e.g., pyridyl
and the like) and 1o the like are used. Preferable
exanpl es of the substituent of the "heterocyclic group
optionally having substituent(s)" include a hal ogen
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R HECS ISP o Cr =Bl oo aAd Ty s g e e-
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i'tuent, a heterocyclic group 5 optionally having
subst i t Iierthes hfarshdntéohédk eforRinhg, Bing C is a 3- to 5-

membered ring optionally having substituent(s).
As the “3- to 5-membered ring” of the “3- to 5-membered

25 ring optionally having substituent(s)”, a 3- to 5-membered
saturated or unsaturated cyclic hydrocarbon can be mentioned,
for example, C3;-5 cycloalkane (e.g., cyclopropane, cyclobutane,
cyclopentane), Css cycloalkene (e.g., cyclopropene, cyclobutene,
cyclopentene, cyclobutadiene, cyclopentadiene) and the like

30 can be mentioned.

Examples of the substituent of the “3- to 5-membered ring
optionally having substituent(s)” include a halogen atom, a
hydrocarbon group optionally having substituent(s), a
heterocyclic group optionally having substituent(s) and the

35 like. Ring C optionally has 1 to 4 (preferably 1 or 2 )
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optionally has, at substitutable position, 1 to 3
(preferably 1 or 2) of the above-nentioned
substituents. Ring Bis preferably a 6-nenbered ring
optionally having 1 or 2 substituents selected froma
hal ogen atom cyano, a 1o hydrocarbon group optionally
havbatd taelist itenehdfes) abhyerax pubeptiuialle yodraing () -

subst i t.uent t %ﬁﬂ g¥%§?%roquhg§“g59 gegmoq%!g de
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rirng 1s prefera I'n the aforenenti oned
f oyeddad kyi ' mepdC “Cs-1a a'sylt’ ro-iopakbeteder i frf GFeTRi |1 to

10 QQY{;{;:&:%%QEMHU% 6S) surAt ik ént's3thhe SndTRFbeLRGthbAGd
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ue&aﬁ Lg@tcﬁgo&yr@é I Qllaa@f&caeéon G ah abRoAERUERNGH methoky,
exanp cl oal kane %gé c¥clopropane
c?éh%ﬁﬂﬁﬁﬁe' a%%é?@pé%%%né?d 53i&Gcl oal kene (e.g.

cycl opregReaeab Y Exahpiene.rs tﬁé’ml&ﬁéﬂbéﬁﬂ;lc group” of the
cycl obut adi ene, cycl opent adi ene). and the |ik

15 hePREPRIGIFSHC TR PRSI BR LK FPE%W‘%PE{%J inglude
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B R R T S T e ——
ghaupx @i anah! a/noh av lsﬁ]gfti‘iu bﬁbmtat&:httbs) laked tHeeBSically,
555 pERAeC PE2na sl i (R eteralled Mo,
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4-pyridyl, 2- or 3-furyl, pyrazinyl, 2-pyrimidinyl, 3-pyrrolyl,
3-pyridazinyl, 3-isothiazolyl, 3-isoxazolyl and the like can
be mentioned. Particularly preferably, a 6-membered nitrogen-
25 containing heterocyclic group (e.g., pyridyl and the like) and
the like can be mentioned. Preferable examples of the
substituent of the “heterocyclic group optionally having
substituent(s)” include a halogen atom, Ci-g alkyl, Ci-¢ alkoxy,
~ Cy-12 aralkyloxy-carbonyl, amino, mono-Ci-g alkylamino, di-Cj-¢
30 alkylamino and the like.
[0058]
Ring C is preferably a Cs-s cycloalkane optionally having
1 to 4 substituents selected from a hydrocarbon group
optionally having substituent(s) and a halogen atom.

35 Ring C is, more preferably, cyclopropane optionally
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Preferabl e exanpl es of the "hydrocarbon group” of the
5 "hydrocarbon group optionally having substituent(s)"
include Cl1_6 alkyl, C2-6 alkenyl, C2_6 al kynyl, C3-6
cycl oal kyl and C6-14 aryl and the like, particularly
Cl-6 aIkyI and C6-14 aryl and the 1like. The "Cl-6
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afdos9kul fur atomand the like. Specifically, for
exanpl LAWY coRaifr £ A and
10 Ty aRETPAST 268 BT oolsiXing of xing A 2
pmpeglﬁhnmgluée riggsoremrqsepspiidyy thel fogpulas
[ebggfa2|nyl nmor pholinyl, 2- or 3-thienyl, 2-, 3- or
4- pyr|dyl 2- or 3-furyl, pyra2|nyl 2- pyrinidinyl,
onI 3- Nda2|nyl = sothlazolylrm
zonI i nAb ment i oned; A

. pyrldy Bn- t he
& > -pned. , Pref erabfe
exanpl és of the sust I tuent of the "het erocyclic
group optionally having subﬁg tuent(s)" gcl ude a
haI N at om C]/'“G"‘%il kyl, CL;6= C
eyl \oxy- car bRl _ani no, Ny
C

B-30 al kyl'gino and t héN'+i
preferidblly a C3_5 c?c! oal kane orﬁl
iflent s seldctéd from a Rydr ocarbon grer
optionally having substituent(s) and a hal ogen atom
35 Rng Cis, nmoge_pr ef erably, gcycl opr opang ogtl onal |y
aving 1 or 2,/ su st i tuent sN/SEl ect ed from hal ogen

and

[0061]
15 wherein each symbol is as defined above, and the like.
Preferable examples include rings represented by the
formulas
[0062]
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al kyl optionally having substituent(s), C3_6
cycl oal kyl optionally having substituent(s) and C6-14
aryl optionally having substituent(s). The
substituent that the "Cl-6 alkyl", 5 "C3-6 cycl oal kyl "
and "C6_14 aryl" optionally have include 1 or 2
substituents selected from.a hal ogen atqgl Cl-6 al kyl,

C6 M aryl, MONOF Cl 6 al kyl am no,
dini@L: 6 al KyINar o, S nore
preferably cychopr< . 0591 ,”“ of the
bi cy¢lB ¢|ring dorksigti il “Pi Ag B include
ring “’lpresent T 1 “N N'N_. N,
A ; Nii) N. N N,.B BN N NN NN'ANN N N ~N
6! (- B SsN N ., A and
N /A B s bol i s as
deiAed abov '

[0063]
wherein each symbol is as defined above, and the like.
[0064]

More preferable examples include rings represented by the

formulas
[0065]
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and |igll|
[0066]



BB NSN.A and [0063] wherein each synbol is as

defined above, and the like. [0064] 5 Mre preferable

exanpl es include rings represented by the formulas

[0065] NSANNNAIT NA BI BNBI NSp S NANNA

N~AL S\ J Bl Bl Bl NSN and gl [0066] 31

\M}%"rt@hﬂ €aah sgybbblis asadetigfddnedowhowed bl like. | iOe.
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VHESEr n r’ll]r?gq S £P8Vhe %%ere&gﬁ%n%&%gtgl %%{Qﬂ;} ]ﬁg\lﬁ r?g te

la F-m2msebst |rhngn¢mtlo®elléztlwmgom e Ralubhehltaeshf a

ar.bon gro t
b R A LT R R
5 apiviegakilystiavieny (8) s @bsnotmtonahbly rmveapt %ubstltuent (s),

nal I haV|
RYRRY, e DY Byl SRR enBRe e Tat R ents
s@tamdlﬁrlmm@g ha$tdgie:ntae@¢n aofardng B Ky de okaepbared
g%;?# gl% r?%ﬁ\;} Y20y, I’ig b0z subsiit e d HeletldGrom a

ng su stituent(s), hydroxy optionally
hmlmnaasm,stqytauema hysireaptRProSEPBRA LARGLONALLY AGVARd

0}y bétdltt% &”d aﬂlllélgt&;{tqwshw HHQHR SBdarabhy(s),
|tu or the like is preferable.
[HQMﬁQBy optlonally having a substituent, mercapto optionally

having a substituent and a heterocyclic group optionally
having substituent(s), or the like is preferable.
[0067]

15 Compound (I) is preferably a compound wherein
R! is Ci¢ alkyl optionally having substituent(s), Cs-s
cycloalkyl optionally having substituent (s), Cz-¢ alkenyl
optionally having substituent(s), Ce-14 aryl optionally having
substituent (s), amino optionally having substituent(s) or

20 hydroxy optionally having a substituent;
R? is a hydrogen atom or Ci-¢ alkyl optionally having
substituent(s);
m is 1;
ring A is a 5-membered ring optionally having 1 or 2

,5 substituents selected from a halogen atom, a hydrocarbon group
optionally having substituent(s), amino optionally having
substituent (s), hydroxy optionally having a substituent and
mercapto optionally having a substituent;
ring B is a 6-membered ring optionally having 1 or 2

30 substituents selected from a halogen atom, cyano, a
hydrocarbon group optionally having substituent(s), amino
optionally having substituent(s), hydroxy optionally having a
substituent, mercapto optionally having a substituent and a
heterocyclic group optionally having substituent (s); and

35 ring C is Cs-s cycloalkane optionally having 1 to 4 substituents
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15 Conpound (1) is preferably a conpound wherein R
is C1L 6 alkyl optionally having substituent(s), C3-6
cycl oal kyl optionally having substituent(s), CZ-6
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hrealienged Ui euleydycsRrben Aropdepidereply oriing havi ng

asu%lék\].§£ %ryce(%t) a& ésh oBléHer%?{‘ oqt ‘EH&OIHQ- ﬁloﬁjakﬂhlreferably,

optionallTy having substituent(s); mis 1; ring Ais a
5 rrembevrd] whiengimptional |y having 1 or 2 25

S£9b§£ Id ue%%ﬁyfi %pﬁc‘i‘bﬁglﬁy %@n&%xﬁ%%@t@éﬁns)a Cs-¢

hydr ocar group optional Iy having substltuent(s)
5 aieadhyl owalipyahay haging FELeRRY(S) , OhydroRykenyl

QpidiRal Y HIAYhR9s@st4RaLit ugnt and nercapto
optlonally havi hg a substituent; ring Bis a

R nbaberadreny T BRaTty 2RV Ptioprlly haying

syt LMt &)sel ected from a hal ogen atom cyano, a
hydrocarbon group optionally having substituent(s),

diiifolioptional |y having substituent(s), hydroxy
10 OPtAPRAk kYa MavieRbe fod TURSt bftiRmhl 1 FEiRaRE01 ot izonal |y

aving a substituent and a heteroc clic
OPRGAAPPYE T FPLRGE SISO BeHICOFR aTRR38 FYipsarPen grou
G enth palkang gmgtqmalahv(mv laR@nd dghénsummawﬁ@t S
S sieohed dy oma. hudtocechon oroup ool onal . hevin
Qﬁéﬁdﬂp@b|&ptldhanﬁrﬁuﬂﬂﬁgWBE£&bdt18hehﬁ,(IL 6 aIkyI
s SRR s vl ng SUbsl) LUED ol B8, oyl pal o/
oplibsHialibyt fasslagt sdbiont Hend{®jen BPomS aahmtnhs@g:enn group
oL ID S G L SRS T 8 UL SR
hawbstd theot (), hybsozy mtwns]e]l}echta&dmj ra)rsmastqatt@g@n and
SRR SPGBy, e
20 ring C is Ci;-5 cycloalkane optlonally having 1 to 4 substituents
selected from a hydrocarbon group optionally having
substituent(s) and a halogen atom, or the like.
More preferably, a compound wherein R is Ci¢ alkyl or Ci-
¢ alkoxy; R? is a hydrogen atom; m is 1; ring A is a 5-membered
25 ring optionally having 1 or 2 substituents selected from a
halogen atom and Cj;-¢ alkyl optionally having 1 to 3 halogen
atoms; ring B is a 6-membered ring optionally having 1 or 2
substituents selected from a halogen atom and Ci_¢ alkyl
optionally having 1 to 3 halogen atoms; and ring C is an
30 unsubstituted cyclopropane and the like can be mentioned.
[0068]
Preferable examples of compound (I) include a compound
represented by the formula
[0069]
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substituent(s), hydroxy optionally having a
substituent and nercapto optionally having a
substituent; 15 ring Bis 6-nenbered ring optionally
having 1 or 2 substituents selected froma hal ogen
atom a hydrocarbon group optionally having

sufstituent(s), ani&p optionally havigg R
subgi\i t ueninds), hydfoxy opti/opally ing a |
sy ) e d . meNcapRo of ALN I

3 i aN R’
sub$tag flent; af?™0 rffng C is[ @ | cyclogp ne
' IIy having 1 t® 4 subsiy nts selected®from a
hydr ocar bon group optionally having substituent(s)
and a hal ogen atom or the |like. Mre preferably, a
ound wherein Rl ;s C1_6 alkyl or Cl- 6 al kexy; Rz
i V2 5-nmenbered 25
ts select &

opt i ofdRMy hdling 1

I

optionally having 1 or 2 substituents selected froma
hal ogen atom and C1-6 alkyl optionally having 1 to 3

®4tp! ogen @tBm arfl c1_6

hal pggn atgns; and rdeng C is an 3g_ynsubstituted _,
cy&?%propa "and thel |ike can be Menti 7" [0068T

Pr Lgs Bdrpound MY a_conp¥yngdr
repr psan y the forjjul a [ 0069] M~

NXR a Ca~RNMR Ba (CH) kK (CH2)ml o0 ©O
aRNRZNAa ) NR N//AA CMNR NI (CH)m/ N
(CH2)m~a 00 NnR22 N~ NC-~NIVI R NAa Il NR

[0070]
wherein ring Aa is as defined for the above-mentioned ring A,
ring Ba is as defined for the above-mentioned ring B, and
other symbols are as defined above, and the like.

Particularly, a compound wherein R! is Ci¢ alkyl or Ci-
alkoxy; R® is a hydrogen atom; m is 1; ring Aa is a 5-membered
ring optionally having 1 or 2 substituents selected from a
halogen atom and C;-¢ alkyl optionally having 1 to 3 halogen
atoms; ring Ba is a 6-membered ring optionally having 1 or 2
substituents selected from a halogen atom and Ci¢ alkyl
optionally having 1 to 3 halogen atoms; and ring C is an
unsubstituted cyclopropane and the like can be mentioned.

Moreover, a compound wherein R! is C;-¢ alkyl; R® is a
hydrogen atom; m is 1; ring Ra is a 5-membered ring optionally
having Ci-¢ alkyl; ring Ba is an unsubstituted 6-membered ring;
and ring C is an unsubstituted cyclopropane and the like can
also be mentioned as an example.
[0071]

As preferable examples of compound (I), a compound

wherein the bicyclic ring consisting of ring A and ring B is a
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Ba (CHZ)mga | (CH2)mor [0070] wherein ring Aa is as
defined for the above-nentioned ring A, s ring Bais
as defined for the above-nentioned ring B, and other
synbol s are as defined above, and the I|ike.
Particularly, a conpound wherein R is Cl1_6 al kyl or
Ctigy rebkesenteR2by sthe Hodrmolgen atom mis 1; ring Aa
iE @“ﬁ-nenbered ring optionally having 1 or 2
S %stltuents selected froma to hal ogen atomand C1_6
optional having 1 3 hal ogep—nt ons; ring Ba
qArlng optNgma |y haV|ﬁg‘_

S ents gtted fronmy ogen ajy nd ClL 6
alky pt i onal Aavi ng 1 t® 3 hal oge ; and
ring $ an pgti tute opr opa the ke
can b& nentioned.~ 15 Nbreover a conpoun wherein R1
|s Cl 6 alkyl; R is a hydrogen atom is 1, ring Aa
gtiaf\'y having'C& 6 al kyl;
bstltuneq5‘ menberedNyMpy; and ring
ted cycl opr opgne and t |ke can

wherein the blcycllc rlng consi sting of rlng A fand
ring Bis a 34 ring represented by the fornula [00 N
721] ~~-~ NSA1 N~~ANNNt NABI BBNB NANNA
SIRBABINNA S \ | or \ s [0073] RLis (i) ClL_6 alKky

optiignak) yc,bawi rgl loﬂthaahB;b ogemn@tbm 3 I(laldgeG.Saﬁoms,
cycl oal kyl ,

AEBban EBTST Yy BiLe” BBy br ok DR 89 £ b 3

ah&yb@un RB@pms, (iv) Ci-g alkoxy or (v) mono-Ci-s alkylamino;
R? is a hydrogen atom;
m is 1;
ring A is a 5-membered ring optionally having 1 or 2
substituents selected from a halogen atom and Ci-¢ alkyl
optionally having 1 to 3 halogen atoms;
ring B is a 6-membered ring optionally having 1 or 2
substituents selected from a halogen atom, cyano, Ci.s alkyl,
Cs-¢ cycloalkyl, Ceis aryl, Cis alkoxy and a 6-membered
heterocyclic groub (e.g., a 6-membered nitrogen-containing
heterocyclic group such as pyridyl and the like); and
ring C is an unsubstituted cyclopropane and the like can also
be mentioned.

More specifically, the compounds of Examples 1 to 63 are
preferable, particularly, the following compounds are
preferable.

N-{[2- (2-methyl-2H-indazol-4-yl)cyclopropyl]lmethyl}acetamide,
N-{[2-(2-methyl-2H~indazol-4-yl)cyclopropyl]lmethyl}propanamide,
N-{[2- (2-methylpyrazolo[l,5-alpyridin-4-
yl)cyclopropyl]lmethyl}acetamide,
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R2 is a hydrogen atom 10 mis 1; ring Ais a

5-nmenbered ring optionally having 1 or 2 substituents

sel ected froma hal ogen atom and Cl1_6 al kyl

optionally having 1 to 3 hal ogen atons; ring Bis a

6- menbered ring optionally having 1 or 2 15

sNib&i3-t (Zeneshalveerelp fl, one bpyrdlddgeh at om cyano, Cl 6
aryl, ClL_6 al koxy and a

wy(lr%Cloggeg%e]%%Fgl c%cagrgng%% (1§ , a 6- msnbe)r/ed

nNtfb%;e@éémmﬁ—mgthYﬂeT@ré@%m 4group such as

}gyéloﬁa@gp§fﬁnét|h?§ ac&gglaé ng Cis an unsubstituted
opr opane” and t ke can also 20 be nentioned.

5Wré[%p@cﬁﬂ%%m%rmethiél‘@é‘m%ﬁ%l“éf Exanples 1 to 63

g?g)cﬁl%f ebLe giﬁnet}?l%;éégﬁaﬁghyi the fol |l owi ng conpounds

NNE Qf(@%tlﬁm 2PetAgaZ8indg39icyfel opr opyl ] net hyl }ace
t me acetami e,

N?{ gﬁlz p%é?m thyllg] aztol g 4-yl ) cycl opropyl ] met hyl }pro
pdn ﬁ?‘d@’meRpi{:[FZir(aZOﬁ%EM'ﬁ)}P&% 8r4:5-a] pyri di n- 4-
1oybl£§§51dﬁgbﬁ Y ﬂéﬂﬂ§h¥&§éﬂ6®&@ﬁhﬁgbar%5xam1de, or

- (2- et pyr.azol o pyridin-4- vyl
et  GoPRERA T PropRAraL. )
f&fcﬁﬂopf,?lpn&ml} hyd radithdendez o sdit yineagekopr opyl |
rret hi iacet am de, 5
5-fl uoro- 2- net hyl - 2Hi ndazol -
yI ) cycl opr:0pyl { et Ryhpaeet M) defor example, a

15{*}3}%51& %eﬁ{tléggﬁ.? 2 et ?%%JEZH-I gd é)lthe like are used. For
Nekb@p(&- me%bytKWMﬁ&ZQhOi@adicabayéA(ﬂ sadtiwith organic base,

yl )cgg% z‘%&pr@wﬁ?gr@@béﬁ g' P LoPaNGaar BOXAMIEi Q) a salt

ot 15 87 o
y wlieychbapiropyl dabdivy khacetaariidd er,ld drhea 1sk¢ tcanhbeewdntioned.

[%QE%Lrégiéae§ghélég o) OQ£§¥gq%ieh)ingfﬁénﬁéagggeeinélude
20 alkali metal salt such as sodium salt, potassium salt and the
like, alkaline earth metal salt such as calcium salt,
magnesium salt and the like, and aluminum salt, ammonium salt
and the like. Preferable examples of salts with organic base
include salts with trimethylamine, triethylamine, pyridine,
25 picoline, 2,6-lutidine, ethanolamine, diethanolamine,
triethanolamine, cyclohexylamine, dicyclohexylamine, N,N’-

vdibenzylethylenediamine and the like. Preferable examples of

salts with inorganic acid include salts with hydrochloric acid,

hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid
30 and the like. Preferable examples of salts with organic acid
include salts with formic acid, acetic acid, trifluoroacetic
acid, phthalic acid, fumaric acid, oxalic acid, tartaric acid,
maleic acid, citric acid, succinic acid, malic acid,
methanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic

35 acid and the like. Preferable examples of salts with basic
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15 pharmaceutically acceptable salt and the |ike are
used. For exanple, a salt with inorganic base, a salt
with organic base, a salt with inorganic acid, a salt
with organic acid, a salt wth basic or acidic amno
acid and the |like can be nentioned. Preferable
exeimyl esidfirgdutle salttls Whbe gagiinibasdyishe¢ udendghine and
t salit S
B
cat:c;i uwpéaqiet salhagwém gAPaBliic asddt ElUtpres anig and the
& Y NUGE Sqlete , AMTHHA xﬂm:élﬁiltcal‘}gda&!?e%t!abf@ saliﬁ:ef.gr abl e
exanpl es of Salts W ith organic base include salts
5 Wwxetarabhet hyEkane ks ttliar@tfhwh&m AEwqypdi ff ndaspg basic

pf&ﬁlﬂl%ﬁal Zg&JpUEhQin% sglbgr}lﬁtﬁmlﬂ&ga‘;ﬂ et hanolsarhngs
tri et hanol am ne, I31/0 ohexyl am ne, di cycl ohexyl am ne,

N2¥erochilpehe vty hYdRalirai neacifd  PHECIG RE1APrLEREHT e

eXaP) SRofhnoSid hEiy 4&21 ‘tHQrﬂﬁ{E CaAgi shiicBChide cxahhsc
W th hydrochlorlc aci drobromc acid, nitric

ae¢EH syughf & |%Ce§éFdaC%o§Bg%ﬂkc AELe FOMIRHC 1HEY | ke,

10 PE&FeIaRl gcexamahesc ofcisal Estmid Bc@ﬁgasﬁic%lﬂﬁd: thcid,
include salts with form ¢ aci d, acetic acid

tPeFhansesateric acati R ToREARE T TRET g, aGighapt cthgeildke-

OK RSl ACk Herd & WBEA Ccidpolind (B @lag &€ idbidgtt firktaehal
succinic acid, malic acid, methanesul fon .c aci

bgﬁ%\&]égﬁ#%.a&@&ﬁdmfﬁ% SPUEREEIR 65.%0 igs sghy and

t perdddiam Psef emabtre exiamp| eskafinzabstivirelabasiies 86ich
am no acid include salts w ysSi ne

15 ORI PHETaRL o AT EREE SRUL i GPBDT Hes GBT Hem paLe

sahéistiw tthkaci dic amino acid include salts with
a.?gﬁié]i c acid, glutamc acid and the |I|ike. O these,
maceutically acceptable salt is s preferable.
Exarrpl ahet peodaft ivhenettomisoufdedrigounds (B basi described in
f%g %_o ria group include salts with inorganic acid
Pochl oric acid, hydrobrom c acid, nitric
20aci d, Ehsel ﬁuftl@wu@cpdmpcphwph@ﬂ c- aévdl am;lLu{dheSéhlﬂ@e,thereof-

aﬁ?héﬁ% ssal\é/I tPo reg{ #er, Q}%I ds%erPara%oa'&?é Is%lgcgﬁl'ﬁoglpgund

I ¢ acl d, umar C aC| o tartaric aci
adMI amd ttthleclakﬁ &dresused ni c acid, nethanesulfonic

Sons fELURSEE Lt e each eyl bk v BIAIENSS oo
as a reaction mixture or a crude product for the next reaction.
25 It can be isolated from a reaction mixture according to a
conventional method, and can be easily purified by a
separation means sucH as recrystallization, distillation,
chromatography and the like.
The reaction schemes fhereof are shown below, wherein
30 each symbol in the compound is as defined above. In the
formulas,
R¥®3 are each a hydrogen atom, a hydrocarbon group optionally
having substituent(s) or a heterocyclic group optiocnally
having substituent(s),

35 R* is a hydrocarbon group optionally having substituent(s) or
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group include alkali nmetal salts such as sodiumsalt,
potassiumsalt and the like, alkaline earth netal
salts such is as calciumsalt, magnesiumsalt and the
i ke, anmmoniumsalt and the |ike. [0075] The

producti on nethods of conpound (1) are described in

t heheterPevE g JroumPtienpbly Agveébapotasasteen(s) - (Ly)
| greteldg eSahlis 4 RGHSOEen Admt e SallirodDboaxagmple, one
simlar to the salt of conpound (I) and the |like are
URRIHLOTERA LY R BInTRBI& AR (F)n each step can be

dy rectd YaSedh a@8m@ reaction mxture or a crude
product for the next reactjon. 25 |t can be isolated

5 f Romsad riegtersh aiSft-ureCdc cor§fifg o %3 coiént i onal
ngt hada x@{]zﬁogeﬁ beogastbrpwr fted by a separation
means such as recrystal |lization, distillatjon,,

chr di%af oy HTEF R aReP e CPike. e TRBE T orirHatfro mestHO oF

t heueafu, akgd shown bel ow, wherein so each synbol in
theg,conpound is as defined above. Ln

the fornul as

REa: STeaPECE L RYAZAYER GHEM O G PG GEAPbRS (RSB
oopbomaial |y having substituent(s) or a heterocyclic

group qptionall havi ng substituent(s), 35 i.S a

hydr oc&rb6h® gsrod%/Y ng p‘f‘?%‘ﬂ §I°Iry§}ﬁea\ﬁrr?§uéﬁ%d§} imfeﬁg%? (Osf)E cgpoound

3(1p, hAlecrEoTY®Bing goDuntaphirenaddifeldavi ng

sugst i tuent(s), Rd4adh are each a hydrogen atomor a

h§arFEdrbon group optional Iy having substituent(s), Y

i s a haleagencht erhaboR5 li-prapéayalr,0geprepaml, - CORRIaLY1

- =Y _ar. - Q4. R8 is a hydrogen atom -CQOZR49 or
15-%6’?8} 2SIy drsGen atom - CCRR4h, -CON, - CH2OH,

- EER&R2, -CHO or -C=N-OH, and P1-8 are each a

hydr 0gen LM Gned”) 8M J-RE9E CStHdY 81 My 1endL076]
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane, diethylene
glycol dimethyl ether and the like
20 halogenated hydrocarbons:
dichloromethane, chloroform, carbon tetrachloride, 1,2-
dichloroethane and the like
acid anhydrides:
acetic anhydride and the like
25 organic acids:
formic acid, acetic acid, propionic acid, trifluoroacetic
acid, methanesulfonic acid and the like
inorganic acids:
sulfuric acid and the like
30 esters:
methyl acetate, ethyl acetate, butyl acetate and the like
ketones:
acetone, methyl ethyl ketone and the like
aromatic hydrocarbons:

35 benzene, toluene, xylene and the like
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As the solvent used for the production nethod of
conpound (Il), the follow ng solvents are recited.

al cohol s: .nethanol, ethanol, 1-propanol, 2-propanol,
tert-butyl is alcohol and the |ike ethers: diethyl

et her, diisopropyl ether, diphenyl ether,

tssttuahyelt dfydranardond:di oxane, 1, 2- di nmet hoxyet hane,

di et hy ol di.net h nd the |ike 20
haloge%§?§>e%é%?bé?%%ggsgigfgﬁlg{%ﬁethane, chl or of orm
cariea:t et rachl oride, 1,2- dichloroethane and the |ike

aci d aghydrizdesy1 AG&lhEa@n Y dhdfe @yd abbearkidee 25
organi ¢ aci ds: ?orn1c_ac[d, acetic acid, propionic
dexamethyinhespbackt iteiantdel anfeERankd@ f oni ¢ acid and
the;hkg.inorganic acids: sulfuric acid and the |ike
30 esters: qethxl acetate, ethyl acetate, butyl

acet at acerrnithale; ropkerbiade apdtidite liket hyl et hyl
kgiggigng the like aromatic hydrocarbons: 35
benzene, toluene, xylene and the |ike 38 saturated

hydr oc8iBeHy L syéfordearrd Hexdnk®and the |i ke

adi desi cNoNiiebhydd.or mam de, N, N-di net hyl acet am de,
s hexanet hyl phosphoric trianm de and the Iike

ni tril BETIENEr o EFITE, aﬁﬁoﬁreo&il?‘?i le and the like
spddoxi des:

As the base used for the production method of compound
(I), the following bases are recited.
inorganic bases:

sodium hydroxide, potassium hydroxide, magnesium
hydroxide and the like
basic salts:

sodium carbonate, potassium carbonate, cesium carbonate,
calcium carbonate, sodium hydrogen carbonate and the like
organic bases:

triethylamine, diisopropylethylamine, tributylamine,
cyclohexyldimethylamine, pyridine, lutidine, 4-
dimethylaminopyridine, N,N-dimethylaniline, N—methylpiperidine,
N-methylpyrrolidine, N-methylmorpholine, 1,5-
diazabicyclo[4.3.0]-5-nonene, 1,4-diazabicyclo[2.2.2]octane,
1,8-diazabicyclo[5.4.0]-7-undecene and the like
metal alkoxides:

sodium methoxide, sodium ethoxide, potassium tert-
butoxide and the like
alkali metal hydrides:

sodium hydride, potassium hydride and the like
metal amides:

sodium amide, lithium diisopropylamide, lithium

hexamethyldisilazide and the like
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di met hyl sulfoxide and the like to aromatic organic
bases: pyridine, lutidine and the like [0077] As the
base used for the production nethod of compound (1),
the follow ng bases are recited. is inorganic bases:
sodi um hydr oxi de, potassi um hydroxi de, nmagnesi um
hydremicdéitigmehe | i ke basic salts: sodi um carbonate
Pot assLUMPALRANGL € BEEVHIBGALRONA 2ot 901 £aliGhiMere -
car bonat &, sodi um hydrogen carbonate and the [ike
ovwfariild thhwe sndt thetliyeani ne, dii sopropyl et hyl ani ne,
tg}&%%ﬂkaggﬂﬁ?: cycl ohexyl di net hyl am ne, pyri di ne,
l'utidine, 4- dinethylam nopyri dine,

N, N- di perhddreni Lithiding gedhiiiilpkei di ne, 25

N o|tshylpy ,.0d.di ne, N-net hyl nor phol i ne, 1, 5-

di azabi Cycl o[ 4. 3. 0] - 5- nonene, ) )

1, 4- di &zapihyi@méne, Aripsepykmnine, tributylamine,
1?3251811%%9?&&&%9&5{“&&] 1 Za4nsiecanR: Al dibent ] ke wet al
al koxi des: sodi um net hoxi de,  sodi um et hoxi de,
poiraidivdanibine, Nonetindeiaer iHder nl-Ts 9y 1BV ke 1948 al N -
hy g Aes rpBOtineMahy diHide s kpot assi um hydri de and the

i ke metal am des: sodium am de, |ithium
di?@8dr opyl ami de, lithium 35 hexanethyl disilazide and

the |ilka 8Re QaN:Sed IfdH UAG: prRfubyl bt tdithBY of compound

n-butyllithium, sec-putyllithium tert- butyllithium
ahd) 1 HeS FRELAFSFaRF SR ReESC 555y ri di ne, I utidine and

t heotddeRc herdd:ary am nes:

hydrochloric acid, sulfuric acid, nitric acid,
hydrobromic acid, phosphoric acid and the like
organic acids:

acetic acid, trifluorcacetic acid, oxalic acid, phthalic
acid, fumaric acid, tartaric acid, maleic acid, citric acid,
succinic acid, methanesulfonic acid, p-toluenesulfonic acid,
10-camphorsulfonic acid and the like
[0079]

As nitrite salts and nitrous acid esters as a diazotizing
reagent used for the production method of compound (I), the
following compounds are recited.
nitrite salts:

sodium nitrite, potassium nitrite and the like
nitrous acid esters:

ethyl nitrite, amyl nitrite and the like
[0080]

As phosphorus halide, succinimides, halogen, hydrogen
halide and halide salt as a halogenating agent used for the
production method of compound (I), the following compounds are
recited.

phosphorus halide:
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triethylamne, tripropylamne, tributylam ne,

cycl ohexyl di net hyl am ne, 4-di net hyl am nopyri di ne, N, N
di met hyl ani | i ne, N-nethyl pi peridi ne,

N- et hyl pyrrolidine, N 1o nethyl norpholine and the

i ke [0078] As the acid used for the production nethod
of conpberrhor(p) tridid or e oHNRGPERT s OFY €M ¥ iPed.

ﬁﬁgkgs ?n@%chﬂ&f@éd r Q&m;ﬂfolrﬁs agt ithromudd U rph@ spEbEls
n| tric aci hydrobrom ¢ aci d, phosphoric acid and

t el dqdide %f‘rdgéﬁﬁclld%ﬁ ds: acetic acid, trifluoroacetic

agﬁégmqgﬁ%éé; acid, phthalic acid, furmri c aci d,

tartaric acid, rralelc acid, citric¢_ac ucci ni ¢
sacid, REPRFHSSHPIBHIG &efiasu%%fﬂb%%ég& Fa‘ﬁ.]cl ci d,

1Qag§jg91horsulfon| c acid and the |ike [0079] As

nitrite salts and nitrous acid .esters as ot|2|n
r eagenChiQEH S o PTPRESy JAEERS 0 © ??16‘8’“815?‘&%‘?%%6 ng® Sake

(hdnodher28e fRld ewe ngi keonpounds are recited. nitrite
salts: sodiumnitrite, potassiumnitrite and the Iike
NRYREREENBRH ISt er s: et hyl nitrite, anyl nitrite and

wothe |ikgdrdéh]d@80hchs, plhaspibwumis balddéydroicdic acid and
succi nim des, hal ogen, hydrogen halide and halide
sbPe e hal ogenating agent used for the production
mehbhogk ehieonpound (1), the foll owi ng conpounds are

recited. 35 phas rus h lide:; ph

trichl GPHE" %ﬂ‘é’%ﬁﬁ%f us agxyc]ﬁjforldgé 8&9 %’ép or Qg de and the
penkachl ori de, phosphorus tribrom de, phosphor us

tr['bbé) i de and the |ike succinimdes:

As the metal catalyst used for the production method of
compound (I), various metal complexes having ligand are used,
and as palladium compound, nickel compound, rhodium compound
and copper compound, the following compounds are specifically

20 used.
palladium compound:

palladium(II) acetate,
tetrakis (triphenylphosphine)palladium(0),
bis (triphenylphosphine)palladium(IT) chloride,

25 dichlorobis(triethylphosphine)palladium(II),
tris(dibenzylideneacetone)dipalladium(O), [2,2"-
bis (diphenylphosphino)-1,1’-binaphthyl]palladium(II) chloride,
complex of palladium(II) acetate and 1,1'-
bis (diphenylphosphino) ferrocene, and the like

30 nickel compound:

tetrakis (triphenylphosphine)nickel (0),
bis(triethylphosphine)nickel (II) chloride,
bis (triphenylphosphine)nickel (II) chloride and the like
rhodium compound:

35 tris (triphenylphosphine)rhodium(III) chloride and the
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S bronosucci ni m de, iodosuccinimde and the |ike
hal ogen: chlorine, brom ne, iodine, iodine
nonof | uori de, iodine nonochloride and the |ike
hydrogen halide: io hydrochloric acid, hydrobromc
acid, hydroiodic acid and the like halide salt:
§ddﬁun1chloride sodi um brom de, potassiumi odi de and
el K&upinb0081] As the netal catalyst used for the

prog ction nethod of compound (1), various netal
conpl eReRPHFaPKRHEe! iGRRET AFE FEAATIde 33948 Ak di um
caygeeynd, ni ckel conpound, rhodi um conpound and
copper conpound, the foll ow ng conmpounds are
specifically 20 used. palladi um conpound:
pedddigp(d1ly) acetate,
tetrakls(trlphenylphosphlne)palladlun(O)

bl &4&3i phenyl phosphi ne) pal | adi un{11) chloride, 25
dlchlorobls(trlethylphosphlne)palladlun(ll) = N
trisPdi benzyl i deneacet ong).df pal | adi usg@n [ 2, 2' ~

bi s di he@yl (koo no) - N A\ bisnaplydigbn man&derrﬁ’[Al\)
CcoffprEY of. }—acetate—and

L paltfﬁy/un(ll gL
bi s(dRp enylphosphlno)fer ene, and the like so \
ni ckel mconmpoun d: (-a) (Xb, Xc, Xd= C, Xa=N) (-5) (Xb, Xc, Xd=C,
tetrakls(trlphenylphosphlne)nlckeI(O) =
k@{é{lethylphosphlne)nlckel(ll) chl ori de,
i phenyl phosphi ne)ni ckel (11) chloride and the
| i ke rhodi um conpound: 35

t R SHLrLpheny | hi @" 1] i d t

[o]

o™ ) o

(deprotec-
tion)
cyclization
RS:
Xa~xb

/7
N\'A Xc. _R®

U
(B}

(o)  (Xa, Xc, Xd= C, Xb= N)
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copper oxide, copper(ll) chloride and the Iike [0082]
s (Reaction 01) [0083] a. RBR- P R)--Xb

al kylation Xa~Xb NRS (dBp lizati ion) N, A p2 XR

(al kylation) (when Rte HH M ~A cyclizdon x~R '
xd, B, xa.B (1) (Ill-a) (Xb, Xc, Xd= C, Xa= N) (I11-b)
(MH85%a Xd= C. Xa= N) [0084 N2 p4\ p' Rx 'N-RS
nitration RyNsRg,.proectio ry lil{ (protGn) Rx NNR €0

0 tpe a~ O M)\/I (deprlot eo- L| on) cyci zafdson
Xa=N, WY A 1™ N tueproaiby RN RQ)mrpgnLahoq) e N N m
(Ra @f—c 1hen) FE2 [0 Y @
R
vy (i) V)
condegsaﬁon halogenation (ization
cyclizati
RadJ\/Y
i (Vi) 5 Rsf\xa "
Jese Ny A e
N\'A’,\Xc RS LB “xd -
Xd, - 1B}
(8’ -
“ (x)
() (Xa, Xb, Xd= C, Xc= N) () (Xa, Xd=C,
l substitution Xb, Xe=N)
[o]
J R
X ~
H RS Rae OR‘b 3 Xb

HN"

(il-e) (Xb, Xd=C,
Xa, Xc=N)

\Gj/ X0 cyclization N A Xe RS
( : l‘ U
-~ 1 B 'o

X
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PS 4X/ | OH~~NN Rs R~11) (drotectioN /N 'NN RS
condensation N\ /NRs Rx M (Xnp Wh condensation vy
o hal ogenation cyclization Ry Rm(VIIl) R3~ V N Rs
Xa'-Xb N Xe r, R5 N~Xd,ee Rs ON (1114 (Xa, Xb, Xd=
C, Xo N (I'l'l-t) (Xa, )d= C, substitution Xb, XGN) O
REOQBE]II H R' OR4b Xa-Xb N N Rs Hzry~ Q1) CYG | ZaYl On
Ni A Xe R Xtl_B," B. (X) (111-e) (Xb, Xd=C, Xa Xc
m 43 [0086] R~ COBR O Xa-Xb ORd'-"I NA s
H2N~ RS Rau mtlensation X R anmindtion 1) "Bl /f'szbcv)
p vl) (1111) (Xa, Xb XP C, Xtz OR® N\,é

3G .
amination \N"',B\l R (xviy  condensation U
A A

RS

,
mv‘>,<

4

I"\

§ L
< (s E
21

xvn (Itg) (Xa, Xb, Xc=C, Xd=N)
" R3CN .
formylation cyclization " ecarb'_oxylgtlon
acylation (v (esterification)
R3h ng
o R:!i \ \
/X§:)§b /X§\)§b
A ‘
RS N\A ‘Xc_ RS N\'A', Xc  _RS
{ (1B} { B
XIX) (H-) (Xa, Xc=C, Xb, Xd= N) ({li-h) (Xa, Xb, Xc= C, Xd= N)
R3|
/Xa\x{,
cyclization NAY R

(i) (b, Xc= C, Xa, Xd= N)

[0087]
s -
\
7 (deprotection) oY HZN/LRﬂ(d eciory ST
_N RS halogenation s eprotection)  y 'A. RS
P (protection) pN @ R OXV) condensation \x‘?:éf
1IH Xe, Xd=C,
(XXi) fred) (k) %; s;"

44



fornyl ati on RBMLCN ~decar boxyl ation a ation
cyclization (XVIIl) (esterification) ,M R3 O R3
Xa.Xb Xe-Xb R5 N.. ~ Xc R5 N~ Xc RS Xtl X1 B (Xl X)
(I'11-1) (Xa, Xc C, Xb, Xtl=N) (1l1l-h) (Xa, Xb, Xc= C
Xd= N) 1 codensation NR3'" R31 1.10 N R31 HO'~ \
Xa-Xy ;;1 Rs amination H3N Rs cyclization N\ xC 'Y
oo® N9, X B ( (XXI) (1111) (Xb, X C, Xa, Xtl=N)
[(5087] S Jl I~ RP ~ (deprotection) P3 V H2ZN' R31
X& o N R hal ogenat i on jexk g . R 5 (deprot ectltﬁaj" NIOH
\;gff o3’ (Protectloi‘x):d condenduorgstien ( XOUSEi*
( Fl) Qi- X) Xd C, Xp=s§ 44 (0088] Xe. Xb Xe. K& &
Xa.x H NiA 1 ~A) ~A xayBC off N x\/ hydroxyl ati on

N X xd, ox.ﬂi'm 0114 P XXh ozi dation r@&¥uc
Q. Hatcki@tbnt € dation t | (est er N caabxydativh
Frief|feterifaater)i on r | Cl osur gnethylenation 1ring closure
Xa~xb Xa~xnp Xa~Xb
/1,7 W\ ~ P
N2 e coRre reduction NGA \Xc CHO N'A \XC 0
8 B (B}
. OV
ii-m) formylation at-p)

" condensation
carbon chain l condensation t (esterification)
extension

=~ “CORY
Xax-xo .
N/& 5;3( . R® OON9) hcggdensa— cycloalkylation
Xd. -
(-n) condensa- XVill-a)
tion a
(\CN substituent substituent
halogenation conversion conversion
Xa~
N )§h cycloalkylation
NG-7 Xe
Xd. -
1B
(li-0)

45



% e, Xb Xa. Xb Xs. Xb NSA Xc COZR~' reducti on N~AXC CHO
N~"' X10 (111-m fornylabon (nw) (XXV11)

condensati on condensati on carbon chain |
(esterification) extension Xa xb CC, ,R" Xe.Xb Rsk Xa
"Xb Rak n Ram NS' 7(c Y Rat (XXUQ wdense- N AXc CCaRt
chlsdal kyl ation "A x, C61R~ xd a xd.a. a, |J Ram
(XX%{I [1a) (nl™") co%dense- PDOQ } lion CN O
coryer & o Qonversn ofixt hajgegenat i ~conigei on
T A, rkcxzﬁb‘.—‘fi‘&;—-eycg ky@a’b&—/ﬁdi@?&f‘

XC N X xd.-, Xd, =
90003y ( XX% 1a) [088‘9]““@0 a fedalLt| On / W CHP
OX1 g slodfainYEeduction (G+m XE. --,y carbon chalw%

reductengn ext epSi on condensation Ny YG 9 owe. ., Yation

slylfa}s\bt I tyent (cHd~+-'~\H|"OH pom w) conversijon
( LB Jasx
) AN n
substituent "\:d"" X+

€ CHam1-" N
COWVIIi-b) conversion
(alkylation)

” substituent 0OXVI)  (m=1,2)

conversion

Xa~xn

I‘A‘\
NG- X

N -
Xd. -
B

reduction
(alkylation)

reduction’
(alkylation)

(OXlI-b)
carbon chain
extension acylation
. ureation
/)f:‘.’?’ n reduction o R carbonation X R?
NG on  (akylation) sl _nw(alkylation) iR N R
a Xd. - (CHpm o -
X (CHm \n/
<]
POXlt-g) XXV a

[0090]

Compound (III-1) can be produced by a method known per se,
for example, the method described in J. Med. Chem., vol. 44,
page 2691 (2001) and the like, or a method analogous thereto.

Compound (III-m) can be produced by a method known per se,
for example, the method described in J. Med. Chem., vol. 43,
page 41 (2000), J. Med. Chem., vol. 43, page 4084 (2000), dJ.
Chem. Soc. Perkin Trans. 1, page 1159 (1987), J. Heterocyclic
Chem., vol. 12, page 877 (1975), Pestic. Sci., vol. 50, page
275 {1997) and the like, or a method analogous thereto.

Compound (III-n) can be produced by a method known per se,
for example, the method described in J. Org. Chem., vol. 45,
page 3738 (1980), Eur. J. Org. Chem., vol. 17, page 3761
(2005), J. Med. Chem., vol. 34, page 108 (1991), J. Chem. Soc.,
page 268 (1969), J. Chem. Soc. Perkin Trans. 1, page 1954
(1973), J. Heterocyclic Chem., vol. 7, page 629 (1970) and the

like, or a method analogous thereto.
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11 substituent 00") (m=12) conversion xam A1l NR

CN reduction /nd4ucrion (al kylafion) C-Wcarbon chain
extension ureati carbonation red uction %-x, R2
carbonation ~; xmH ":X n CN (alkylation) » NH
(alkylation) x’A. Nua, Xtla (CHImMI. D (CNx)m
tl. ° Cogwpound <I(I|‘£K1Kb[°;a[nobgoq>rod@§ﬁﬁo}emcﬁ @FFhOCiL)kn@aﬁ Ber se,

pEQng:}@agtp@¥ atﬁge;neex%&ra%werp@éd %, J. %Jgorcﬁé@rrpkr%n_ tine
met hod described in J Che

. Med
(2893)5%8d (19 )I-i Ke, O%st ghﬁ%thd’@lané1og>&a§ %ﬁ%ogét%%)r J.
%QP&HJQ/C(L!LJ: | cHBh. cavolbe 281 OgagLd oy (BogMt, hQQté&"&%l@@)’

for exanple, the ret hod described in J.
50ﬁ@¥n 45\/0989@13955 page 4 pnobeR)liks, fBRE me‘ﬁ}é?ﬁ an\‘?éPgous
43hegggg 4084 (2000), J. so Chem Soc. Perkin Trans
1, page 1159 (1987 .__Heterocyclic__Chem
page 8FPTP? ,Ip stﬁgl 8¢7 . (IWal (VER) ﬁgéélh2fgx (XI),
(lﬁﬁf» a&ﬂ)thaqhnke(xwmna mEthg amatmgpqxxthﬁra&ﬂlv

oun I11-n) can_be produced by a_net ho Qwn r
Compoyind. £l ke, can e, produced by g R0 IR BET,,
10 Chmvxmo:c) ig(xﬁﬁzpa%)e 5&33&;@1\&&&)@) Escribedrih
Vo age 3761

SARSHE™ B3 () =) PRCRGARIGL BY = Jihoso i irogey, =e:
JorChemthbacandeigous dheeso.l, page 1954

When the compound used for the explanation of the
production method is commercially available, such commercially

15 available product can also be used directly.

[0091]

Compound (III-a) wherein Xb, Xc and Xd are carbon atoms,
and Xa is a nitrogen atom can be produced by reacting compound
(II) with a diazotizing reagent in the presence of an acid.

20 Examples of the acid include inorganic acids, organic acids,
boron trifluoride ether complex and the like. Examples of the
diazotizing reagent include nitrous acid, nitrite salts,
nitrous acid esters and the like. The acid is used in a
proportion of about 2.0 to 200 mol, preferably about 5.0 to

25 100 mol, per 1 mol of compound (II). The diazotizing reagent
is used in a proportion of about 1.0 to 20 mol, preferably
about 1.0 to 3.0 mol, per 1 mol of compound (II). This
reaction is advantageously performed using a solvent inert to
the reaction. While such solvent is not particularly limited

30 as long as the reaction proceeds, for example, a solvent such
as alcohols, ethers, halogenated hydrocarbons, acid anhydrides,
organic acids, inorganic acids, water and the like or a mixed
solvent thereof and the like are preferable. While the
reaction time varies depending on the reagent and solvent to

35 be used, it is generally 10 min to 170 hr, preferably 1 hr to

47



(1973), J. Heterocyclic Chem, vol. 7, page 629 (1970)
and the |like, or a nethod anal ogous thereto. 46
Compound (I11-p) can be produced by a nethod known per
se, for exanple, the nethod described in J. Og.
Chem, vol. 57, page 5538 (1992), J. Og. Chem, vol.
6&0 l'pageTf5313©a(i‘t1—996)temHera’q%|é‘leei‘t®cq@elrélméh? tqdio0°e3,

1986) ij?a&er ocycles, s vol. 45, page 955
the? or a net hod anal ogous thereto.
nds(ll) (111-0), (1V), (MI1), (M11), (I1X),

(Xl ), 1eXEhd fo(r?ﬁﬁa dX¥bhpotn@/I(t) , (0HVhkbilps (R¥bXesented
(XX11) (gX)gl (XXI X) and (XXXl ), and the, coppounds

5 (W(xR/l ppa a{%@%@l FRIG)OT 2o f%@@&l ppd (gach 3<§<>&)| B - d)

aﬂ?dﬁ&@éXVhtém L)iifessrihedot N i) ReﬁgtalOJﬂrlOZérlktﬁinW(éaﬁ ,
be” produced by a nethod known per se or a

aﬁ‘é‘F%@ouQr?Wé%néftloanW tlﬁEe)c'oﬁEE}ﬁﬂﬂi'ugéﬁ ?Jo]f‘”"tyh§arb°nyl
exsl r%‘rlah'eﬁﬂoﬁcatrﬂgnypf @iuakymﬂmyln pdtelIS:—Bﬁﬂd%Bj’délrabhyl
aval abl e, such_.comerci_al I¥ @H]o roduct can 1,
o Boeh B R dedr | SLINGEEaTE o O | PO Rer Boy L
10 Xzblua%ér@nngle%@dyla{jx@cag}ﬁf@n arees),, cang a)ﬁalkgzlfcarxbbnp:ge@ g.r
- atom can be oduce reacLing c
O PeE i Ren Pl e B e Ttont el IBCHR - aghy 1L o,
E&aﬂﬁj’]&ﬁ(yefarlbch@laq'zﬂ aiu’ﬂ:D Itudelimr,ganhd: aaelkigl (er gammanzyl

aci grp?%% kﬂg;kel) hte£l ggh R.plll ea(l anggign nome@hylene,

121 reagenf i nclu
aéad};l d”pthbnhblﬁaiatving Sfuktsrtdumexacasd est erle dndet hes these

like. . Th d d ' gt 2 .
oy 5B e S i AR O, Bt Zeforsne
nbh:omina;o&pdmm anidl ¥he Thikedi, a@ot iZkng-cadgorl (¢.9.used
0 |
BT BRRYE Sy RBRertn? LAt TBony FIeRACH M)
r eatte omd shadlidet ageoesids pedfidreragmbet mf aubstitarepts is
| gLh 1O ot Be rzaea%%mep\éég%&@%g soloyept dag HOtused as

particu arI [imted 30"as long as the reaction
20 plROC e~ pﬂrete@@;mplgﬁoum s«@llvbmars@@hm%%odallceéhﬂ% removed

eth}eESmetl'f'l%ldogﬁM %%rh)ég,r Ol Qg%lé}c ke aprdu g@&zrlbed in
Wiley-Interscience, 1999, “Protective Groups in Organic
Synthesis, 3™ gd4.” {by Theodora W. Greene, Peter G. M. Wuts)
and the like.

25 [0093]

Compound (III-b) wherein Xb, Xc and Xd are carbon atoms,
and Xa is a nitrogen atom can be produced by reacting compound
(III-a) with an alkylating agent. Examples of the alkylating
agent include trimethyloxonium tetrafluoroborate,

30 triethyloxonium hexafluorophosphate and the like. The
alkylating agent is used in a proportion of about 1.0 to 50
mol, preferably about 1.0 to 3.0 mol, per 1 mol of compound
(III-a). This reaction is advantageously performed using a
solvent inert to the reaction. While such solvent is not

35 particularly limited as long as the reaction proceeds, for
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organi c acids, inorganic acids, water and the like or
a mxed solvent thereof and the |ike are preferable.
While the reaction tine varies depending on the
reagent and solvent to 35 be used, it is generally 10
mn to 170 hr, preferably 1 hr to 47 80 hr. The
reaztilon &empaieatusech @sgehkens| habeyangtegdgydrocarbons,
pég’zgfsablk)(ltgr%é Qnd0Ge [1QQ924r I it Req fIRhe @fereof and
conpounid the groups represented s by P1 and P2
arke tHékesane wreigrbty enthilf tBACFPIEIPY Eﬁﬂmhyanﬁ%n

aBQ?éndln); EQrvnd reQ&eﬂxﬂ iahdHaBrelekyb -sarBenylid esg.
ace proglon yl and the like), benzoyl, ClL 6

SaBngﬂléarPa YN tee3@ M/ mBERESAAOAY bR to 10hr. The
EEQ?& érattlﬁ@t 1?%&’&891;}3%%%0 (16@5‘@ ardrihd1y o°c
[ oxycarbony (Al oc), phenoxycarbonyl to
ftgoiﬁﬁylnethyloxycarbonyl (anc) Cr-lo
ag@bgyj carbonyl (e.g., benzylcarbonyl and the |ike),
|l o aralkyIOXé:carbon benz carbonl
(Z) andorRaurd KEBII-EBy ‘ffzfrﬁr% ‘%ywié‘ §Y~ g GO R Per
wf\lhﬁl_e}alck@:t ﬁelli[ | éwd;ecﬁﬁalh@i @yl aDkylation reaction using an
i met hyl am nonet hyl ene, tionall avis
sAbXYIRTi@et pEFTT ofF - Fhe 348, h¢£1$%é§gri%enst§ s{}?' t%ggt s,
Ela,ﬁayém X Iigl @gaﬂoa@tgahrra&@n ,JandftHeonire) ohlthei pneasence of
rom ne, i odi nd.the |i Cl .6, al kyl - carbon
(e 558" ubhy S tBEHT =asPhvis #nyT = BupS P EarhoRy) bout
alltrdrgth@ Jd ke), pmﬂe&aba@dauolme 1ikecaBelused, pandl tnied of
nunber o st'tu bout .1 to.3 . .
5y 88?189%’?{{ e(?fgybi?l can§b‘gh e aegﬁ%'?ganlc bases,
afaBOe praOftact bn@a@rwbpseMmehat aanll@mdasr cdikeéd metadl

T
Tlar@ggftwe o@rgblcpxs: in OacgaEmOcmOSyrnrhiésrsbl}B ‘adpoEd. T q by
g ?08%% p&gei xggf ’o(tP ?{)Iﬁ%su%\ﬂj%I%)s) TI?.‘L@ r%ggtidrl(gs

ound erein Xb, Xc and Xd are
20C advant&mly pedfoareds uaing tar @g»éﬁerat ofregantpethe reaction.
V@qﬁgegu&y so?@&% & 68 cuiéJHLy Q)lchécli‘ N long as the
ati1 ng agent anpl es the al kyl ati ng %ent
i mﬁaa@eom HIPEERGH 0 XS em@tenaﬁl SOYGIGr aueh as e

aromatic hydrocarbons, saturated hydrocarbons, amides,

hers,

halogenated hydrocarbons, nitriles, sulfoxides and the like or
25 a mixed solvent thereof and the like are preferable. While the
reaction time varies depending on the reagent and solvent to
be used, it is generally 30 min to 48 hr, preferably 30 min to
6 hr. The reaction temperature is generally -20°C to 200°C,
preferably -10°C to 150°C.
30 [0095]
As alkyl halide represented by R**X, a commercially
available product may be used, or can be produced according to
a method known per se or a method analogous thereto.
[0096]

35 © Compound (V) can be produced by reacting compound (IV)
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30 triethyl oxoni um hexaf | uorophosphate and the Iike.

The alkylating agent is used in a proportion of about

1.0 to 50 nol, preferably about 1.0 to 3.0 nol, per 1

nmol of conpound (Ill-a). This reaction is

adyant a eousl erforned using a ol.vent inert to

BT i i o SheReto v Breiienof 0 B G FRyEert

| Atk aSméfHIlg rﬁ%rhh@ sraaactsh@m Fr gocebds niktpate APotassium
such a er.s,

al
Cha B inethe Shker S h T RbE TRy AR Fenroriday
sahVEmﬁlumheaBmﬁ rdndictdmeid |KEXédth&deianmﬂﬂtereVUﬁInetrlc

t he. r eac ti.me varjes epen r ent, and

5 8Fventt gﬁuﬂlsceﬁudi' |andsa %Jn’g% 5%| gg °ef 0 §btﬁaPc,mg
g y

pmeé@er&bllys isdnd mnalﬁrdsprorthe of mutofm & &nspéo atair,e is

[l 0 0094
%ggg e éﬁell %o% ]lv\ﬁer i n%ng\; a hy ?gg%g R Ound ]r§IV’
bﬁhenlmnnMnenachﬂm mededsadydeahédtna)LakeaaﬂeyMaEdcas a

o I ti
SRELEDLSLIL o HLAL U300kl corllil b oo

10 akeng Eﬂﬁ¢tuh3 $aleenti n Thhie p¢&§ﬁﬂmne1©fadwanbag%pu91he
t J r of a t

RO R0E s R0 ehef PECRRLELON, O A0BMGe LS
ofsoilgertorisonnt RarltImb)arJBx diplieed gfs fheg s éhenrdagddon

;pgagééﬁsc *%9? ézfam ?'a? sscﬁlv%ﬁt QLSRR ap@o%%as,ﬁ@&@érs,

oxi des rides, netal am des and
t BEORAis hYHEOCRIzheTSS @%‘recraitﬁdahyimypébw%n agf dedout

15 thB eﬁ%ﬂ%dnﬁ§dr685%ggﬁ§blﬂ&ﬁ%@@@g LfbQided AREg Per 1
nol conpound (| b). This reaction is 20

a@@hﬁ%ﬁg—‘@éuspygwq epm ugiongaal s okt ahédhe ke ive 2

rﬁ@s;&a Odb1velli 416 G280 MMRNG 1 k8 N pRAE&IAIAT Ihile the
limted as long as the reaction proceeds, for

eX&APFED 4186| Vehiess deReRE gt RBr Khe TEAgRRE jad solvent to

hydr gsad,bars i s spddyrat ed hydriacapbonsr, apréesably 30 min to
hal ogenat ed hydrocarbons, nitriles, sulfoxides and the

20 ilRehpr TBe aréactag@ns BeNRETA tHER r EbfIeanae e 2P tar £50°C,

pbgggéfggr§ oWhidegbfie reaction tine varies dependi ng
ogﬁépglreagent and solvent to be used, it is

ly 30 mn to 48 hr, preferably 30 mn to
Compound (VI) wherein a group represented by P® or P! is

as defined for a group represented by P! or P? can be produced
25 by subjecting compound (V) to a reduction reaction. The
reduction reaction is generally performed according to a
conventional method and using a reducing agent. Examples of
the reducing agent include metal hydride such as aluminum
hydride, diisobutylaluminum hydride, tributyltin hydride and
30 the like, metal hydrogen complex compounds such as sodium
cyanoborohydride, sodium triacetoxyborohydride, sodium
borohydride, lithium aluminum hydride and the like, borane
complexes such as borane tetrahydrofuran complex, borane
dimethyl sulfide complex and the like, alkylboranes such as

35 thexylborane, disiamylborane and the like, diborane, metals
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6 hr. The reaction tenperature is generally -20Cto

200C, preferably -10C to 150C. 30 [0095] As al kyl

hal i de represented by R3aX, a comercially available

product may be used, or can be produced according to

a met hod known per se or a nethod anal ogous thereto.

[ ©086)as 3SnGorouinur,Vticanitm pnddutediby, ralde@lingetal

c un ratich 1{ Qﬁ%ﬁmx@%ﬁ kesh
ofERRa"pbii; Aenlih 2 Bhe Tl 9 (BN o BT 50

su@ckuca;sosbdmdnthet tbte, Por aﬁg@iuaﬁu ofmtﬂlleatf%dwﬁ@% pgent to
%%se%.cggy%p %)gia.g@elfi 'l:&ﬁf?ﬂ'?é?i RERL Qindero tHd rk@ﬂ!i”(?@

ntr mxe aci d amxture of nitric
5 athel ZeskicHDd fapent adicd) exwmlea P ke b dEhGh e GIet <} Hardrogen

nb%ﬁ?ltéxn gomﬁ(ﬁﬁgienkofachéfl%%ﬂpl& a aﬁﬁc?@l%ﬁa{n%n ondﬁﬁﬁﬁhe is

preferably about 1. 2.0 nol, 1
mosedfinc enpeRRRttiry)of aweh HidT |t@ é%l@lrni’?%%eré@iléf about

apds the 5| hKe, HE 4SREL aF RomPbldALvNY 4RAGRAImetaN
excess anount 't hereof can al so be used zo as a

r éa@@l%ngoﬂf@itl mghrk toeRet R iforaBiEaht §dveiqp) is

10 PEEEQTITEE P83 oR0bY &l¥oukNeld o 2bhfoT e@%bf@fhbl%hb@ut
such solvent is not part| cularly limted as |on

t hel riend-PoRol prsEeddeol P cemReHR% (V- sdhvénte &ﬂna’ss

ah&@£ﬁﬂé§eoﬁ§ﬁﬁrﬁérfo@ﬁé@“ﬁéﬂhghﬁdE@Eﬁ@ﬂﬂJH&erﬁaﬁd”ﬁﬁée&eactlon
h%drocar bons, am.des, is hal ogenat ed hlxdrocarb '
Pile sUChsEPYRATIAS NlciPRTth Y LM 5 AR O%ﬁzla&sthe

| RERGRIUL p@@t@’&dy’)n@oi‘h@(dmﬂie 0% @1vﬁhxe@hcsola\seﬂlcohols,
thereof and the |i ke are preferable. |l e the
15 ghReT N SEEHER AL g dtng el‘sl‘ieh?Je BRtS4nd

SQ!yME(Bﬁaﬂlﬁnsbeoﬁg‘aﬁhdc a¢1d§, geter alrddy th® nike bo 24miwed
pr ef er ab:ﬁﬁ

2 hr. The reactio
ahgr (retrel ik EaF 1} K 0Es B Stesente L Bribe i
tQegsﬁiod:&@ﬂ@]viﬁﬂaﬁodépbidﬂhp mhetha mweaggriownd solvent to
r rese Q f
g’%r‘éi% té B egraliﬁ i&iﬁ“ pro ug‘gd IES)1[2 f%kf%%u%o min
20StBj eothng (rﬁapﬁauamhbk{) témperatedacis areneeatly o+20°CT hieo 100°C,
preferably 0°C to 80°C.

In addition, the reduction reaction can also be performed

by a hydrogenation reaction. In this case, for example, a
catalyst such as palladium carbon, platinum(IV) oxide, Raney

25 nickel, Réney cobalt etc., and the like are used. The catalyst
is used in a proportion of about 1.0 to 2000 wt%, preferably
about 10 to 300 wt%, relative to compound (V). It is also
possible to use various hydrogen sources instead of gaseous
hydrogen. Examples of the hydrogen source include formic acid,

30 ammonium formate, triethylammonium formate, sodium phosphinate,
hydrazine and the like. The hydrogen source is used in a
proportion of about 1.0 to 10 mol, preferably about 1.0 to 5.0
mol, per 1 mol of compound (V). This reaction is
advantageously performed using a solvent inert to the reaction.

35 For example, a solvent such as alcohols, ethers, aromatic
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reduction reaction is generally perforned according to
a conventional nethod and using a reduci ng agent.
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reaction. In this case, for exanple, "a
solvent to be used, it is generally 10 min to 100 hr,

25 preferably 1 hr to 10 hr. The reaction temperature is
generally 50°C to 300°C, preferably 100°C to 200°C.

For ring closure using an acid, for example, inorganic
acids, organic acids, boron trifluoride ether complex and the
like are used. The acid is used in a proportion of about 0.05

30 to 100 mol, preferably about 0.1 to 10 mol, per 1 mol of
compound (VI). This reaction is advantageously performed
without solvent or in a solvent inert to the reaction. While
such solvent is not particularly limited as long as the
reaction proceeds, for example, a solvent such as ethers,

35 aromatic hydrocarbons, saturated hydrocarbons, amides,
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catal yst such as pall adi um carbon, platinun(lV) oxide,
Raney 25 nickel, Raney cobalt etc., and the |like are
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solvent inert to the reaction. While such solvent is not
particularly limited as long as the reaction proceeds, for
example, a solvent such as alcohols, ethers, aromatic
hydrocarbons, saturated hydrocarbons, amides, halogenated
hydrocarbons, nitriles, sulfoxides, esters, ketones, aromatic
organic bases, acid anhydrides, organic acids, inorganic acids,
water and the like or a mixed solvent thereof and the like are
preferable. While the reaction time varies depending on the
reagent and the solvent to be used, it is generally 10 min to
170 hr, preferably 1 hr to 80 hr. The reaction temperature is
generally 0°C to 250°C, preferably 0°C to 200°C. In addition,

microwave irradiation may be used to promote the reaction.
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i ke or a m xed solvent thereof and the |like are
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noJ016£] conpound (VII) the acid is used in a
prOportééﬁbéyhda?g*ncé%'getﬁkégaged by subjecting compound (IX)
to a substitution reaction with hydrazine. Examples of the
25 hydrazine include aqueous hydrazine carbonate solution,
hydrazine dihydrobromide dihydrate, hydrazine
monohydrochloride, hydrazine dihydrochloride, hydrazine
monohydrate, hydrazine monohydrobromide, hydrazine sulfate and
the like. To promote the reaction, the reaction can also be
30 performed in the presence of an acid or a base. Examples of
the acid include inorganic acids, organic acids, boron
trifluoride ether complex and the like. Examples of the base
include inorganic bases, basic salts, organic bases, metal
alkoxides, alkali metal hydrides, metal amides, organic

35 lithiums and the like. The hydrazine is used in a proportion
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20 nol, preferably about 5.0 to 100 nol, per 1 nol of
conpound (VII); and the base is used in a proportion
of about 1.0 to 20 nol, preferably about 1.0 to 3.0
nmol, per 1 nol of conpound (VII). This reaction is
advant ageously performed using a solvent inert to the
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25 of the base include inorganic bases, basic salts, organic
bases, metal alkoxides, alkali metal hydrides, metal amides,
organic lithiums and the like. Compound (XI) is used in a
proportion of about 1.0 to 20 mol, preferably about 2.0 to 10
mol, per 1 mol of compound (X). The acid is used in a

30 proportion of about 0.1 to 200 mol, preferably about 0.1 to
100 mol, per 1 mol of compound (X). The base is used in a
proportion of about 0.1 to 200 mol, preferably about 0.1 to
100 mol, per 1 mol of compound (X). This reaction is
advantageously performed using a solvent inert to the reaction.

35 While such solvent is not particularly limited as long as the
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reaction tinme varies depending on the reagent and
solvent to be used, it is generally 10 mn to 30 hr,
preferably 1 hr to 20 10 hr. The reaction tenperature

is generally OC to 150C, preferably OC to 100C.
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So(lv\ﬁ?t trﬂebgaé{ase_g uééd ih a proportion of about 0.1 to 200
mol, preferably about 0.1 to 100 mol, per 1 mol of compound

25 (VII). This reaction is advantageously performed using a
solvent inert to the reaction. While such solvent is not
particularly limited as long as the reaction proceeds, for
example, a solvent such as alcohols, ethers, aromatic
hydrocarbons, saturated hydrocarbons, amides, halogenated

30 hydrocarbons, nitriles, sulfoxides, esters, ketones, aromatic
organic bases, acid anhydrides, organic acids, inorganic acids,
water and the like or a mixed solvent thereof and the like are
preferable. While the reaction time varies depending on the
reagent and solvent to be used, it is generally 10 min to 170

35 hr, preferably 1 hr to 80 hr. The reaction temperature is

56



generally 10 min to 30 hr, preferably 1 hr to 10 hr.
The reaction tenperature is generally 0C to 150C,
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reaction proceeds, for example, a solvent such as alcohols,
ethers, aromatic hydrocarbons, saturated hydrocarbons, amides,
halogenated hydrocarbons, nitriles, sulfoxides, esters,

25 ketones, aromatic organic bases, acid anhydrides, organic
acids, inorganic acids, water and the like or a mixed solvent
thereof and the like are preferable. While the reaction time
varies depending on the reagent and solvent to be used, it is
generally 10 min to 170 hr, preferably 1 hr to 80 hr. The

3p reaction temperature is generally 0°C to 250°C, preferably 0°C
to 200°C. In addition, microwave irradiation may be used to
promote the reaction.

In addition, compound (XIV) can also be produced
according to a method known per se, for example, the method

35 described in 4th Ed. Jikken Kagaku Koza (Courses in
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(M) and conmpound (XI'l) in the presence of an acid or
a base. 1s Exanples of the acid include inorganic
acids, organic acids, boron trifluoride ether conplex
and the like. Exanples of the base include inorganic
bases, basic salts, netal al koxides, _ al kali
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preferably 1 hr to 10 hr. The reaction temperature is
25 generally 0°C to 150°C, preferably 0°C to 100°C.
[0106]

Compound (XVI) can be produced by reacting compound (XV)
with an aminating reagent. Examples of the aminating reagent
include O-mesitylenesulfonylhydroxylamine, O-(2,4-

30 dinitrophenyl)hydroxylamine, and a mixture thereof and the
like. These reagent can be produced according to the method
described in, for example, J. Org. Chem., vol. 38, page 1239
(1973), J. Org. Chem., vol. 68, page 7119 (2003) and the like,
or a method analogous thereto. The aminating reagent is used

35 in a proportion of about 1.0 to 20 mol, preferably about 1.0
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salts, organic bases, netal al koxides, alkali netal
hydri des, netal am des, organic lithiuns and the

i ke. The hydroxylamne is used in a proportion of
about 1.0 to 20 nol, preferably is about 2.0 to 10
nol, per 1 nol of conpound (XIIr) . The acid is used
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inert to the reaction. While such solvent is not particularly
limited as long as the reaction proceeds, for example, a

25 solvent such as alcohols, ethers, aromatic hydrocarbons,
saturated hydrocarbons, amides, halogenated hydrocarbons,
nitriles, sulfoxides and the‘like or a mixed solvent thereof
and the like are preferable. While the reaction time varies
depending on the reagent and solvent to be used, it is

30 generally 10 min to 50 hr, preferably 1 hr to 25 hr. The
reaction temperature is generally -20°C to 150°C, preferably 0°C
to 80°C.
[0108]

Compound (III-h) wherein Xa, Xb and Xc are carbon atoms,

35 and Xd is a nitrogen atom can be produced by subjecting
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I o pentachl oride, triphenyl phosphine, phosgene, N, N -
di cycl ohexyl carbodii m de, al um na, pol yphosphoric
acid, acetic anhydride, acetyl chloride, sodium
di oxi de, thionyl chloride, nethanesulfonyl chloride,
p-tol uenesul fonyl chloride, trifluoroacetic anhydride
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25 Chemical Society of Japan Ed.), or a method analogous thereto.
[01089]
Compound (III-i) wherein Xa and Xc are carbon atoms, and
Xb and Xd are nitrogen atoms can be produced by a condensation
reaction of compound (XVI) and compound (XVIII) in the
30 presence of a base. Examples of the base include inorganic
bases, basic salts, organic bases, metal alkoxides and the
like. The base is used in a proportion of about 1.0 to 20 mol,
preferably about 1.0 to 5.0 mol, per 1 mol of compound (XVI).
Compound (XVIII) is used in a proportion of about 1.0 to 20
35 mol, preferably about 1.0 to 5.0 mol, per 1 mol of compound
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reaction tinme varies depending on the reagent and
solvent to be used, it is generally 10 mn to 170 hr,
preferably 1 hr to io 80 hr. The reaction tenperature
is generally OC to 150C, preferably 20C to 80C.
[0107] Conpound (Il11-g) wherein Xa, Xb and Xc are
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etc., and the like. The base is used in a proportion of about

1.0 to 50 mol, preferably about 1.0 to 10 mol, per 1 mol of
compound (XV). The formylating reagent or acylating reagent is

25 used in a proportion of about 1.0 to 50 mol, preferably about
1.0 to 10 mol, per 1 mol of compound (XV). This reaction is
advantageously performed using a solvent inert to the reaction.
While such solvent is not particularly limited as long as the
reaction proceeds, for example, a solvent such as ethers,

30 halogenated hydrocarbons, aromatic hydrocarbons, saturated
hydrocarbons and the like or a mixed solvent thereof and the
like are preferable. While the reaction time varies depending
on the reagent and solvent to be used, it is generally 10 min
to 24 hr, preferably 30 min to 10 hr. The reaction temperature

35 1is generally -78°C to 50°C, preferably -78°C to 25°C.
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I norganic acids, organic acids and the |ike. The acid
is used in a proportion of about 0.0001 to 20 nol,
preferably about 0.01 to 5.0 nol, per 1 nol of
compound (II1-g) . This reaction is advantageously
performed w thout solvent or in a solvent io inert to
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f%ﬁvantageously performed without solvent or in a solvent inert
to the reaction. While such solvent is not particularly
25 limited as long as the reaction proceeds, for example, a
solvent such as ethers, aromatic hydrocarbons, amides,
halogenated hydrocarbons, organic acids, inorganic acids,
water and the like or a mixed solvent thereof and the like are
preferable. While the reaction time varies depending on the
30 reagent and solvent to be used, it is generally 10 min to 100
hr, preferably 1 hr to 10 hr. The reaction temperature is
generally 50°C to 300°C, preferably 100°C to 200°C.
For cyclization using an acid, for example, inorganic
acids, organic acids, boron trifluoride ether complex and the

35 like are used. The acid is used in a proportion of about 0.05
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exanpl e, a solvent such as al cohols, ethers, aromatic
5 hydrocarbons, saturated hydrocarbons, am des,

hal ogenat ed hydrocarbons, nitriles, sulfoxides and
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advantageously performed without solvent or in a solvent inert
to the reaction. While such solvent is not particularly
25 limited as long as the reaction proceeds, a solvent such as
ethers, aromatic hydrocarbons, saturated hydrocarbons,
halogenated hydrocarbons, ketones, acid anhydrides and the
like or a mixed solvent thereof and the like are preferable.
While the reaction time varies depending on the reagent and
30 solvent to be used, it is generally 10 min to 100 hr,
preferably 1 hr to 50 hr. The reaction temperature is
generally 10°C to 300°C, preferably 20°C to 150°C.
[0114]
Compound (XXIII) can be produced by reacting compound

35 (XXII) wherein a group represented by P’ or P® is as defined
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according to a nethod known per se, for exanple, the
met hods described in J. Chem Soc. Perkin Trans. 1,
page 3597 (1997), J. Og. Chem, vol. 56, page 2866
(1991) and the like, or a s nmethod anal ogous thereto.
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ﬁhg@as&ena%@anﬁw&d&gm@arx%ems_le@,msdegoxiae_@,ogenat ed

ydrocarbons, organi c, acids, inorgani¢ acids, ter .
15 APV APk QOB P 5 GBI BPSGF dVRFerray g Like

abe aphiefar abl wantWhhkeedheantearsd ildket bf® praffeesble. While
degendi ng .on the 30 reagent and sol ¥§nt to b% used, .i

[
i $PGeFRALY THHVRTESS 1 AT e aF abT3PeE thi g Fotgent
hro Bheude@actt ois tgeApesBiwr® msn tgenerat) pref€riply 30 min
300C, preferably 100C to 200C. For. cyclizatiog, USi o
AOALE (5 f P eBRRBELon | BPGARE e 481 HTAIGAnTS BRI F°C:
20b@repetanifyl word de evdrer. conplex and the 35 like are
us[%(_les]The acid is used in a proportion of about 0.05

Compound (III-k) wherein Xa, Xc and Xd are carbon atoms,
and Xb is a sulfur atom can be produced by reacting compound
(XXIII) with thiocamide (XXIV). The reaction is generally

25 performed in the presence of a base. Examples of the base
include inorganic bases, basic salts, aromatic amines,
tertiary amines, alkali metal hydrides, metal amides, metal
alkoxides and the like. It is also possible to promote the
reaction by the use of a metal catalyst. As the metal catalyst,

30 various metal complexes having ligand are used and, for
example, palladium compound, nickel compound, rhodium compound,
cobalt compound, copper compoﬁnd, platinum compound and the
like can be mentioned. Of these, palladium compound, nickel
compound and copper compound are preferable. The amount of

35 thioamide (XXIV) to be used is about 0.8 to 10 mol, preferably
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62 to 100 nol, preferably about 0.1 to 10 nol, per 1

mol of conpound (XXI). This reaction is

advant ageously perforned w thout solvent or in a

solvent inert to the reaction. Wiile such solvent is

not particularly limted as long as the 5 reaction

pahme:edso for3.Oxnabl @eral sml @it cemrdings (BXHdps, The
5@&' Bf%%ggé boNSe a'glwriag a8lohy OF QC REDSAISo12Mi des,

Ogenat rocar bons, sulfoxi des, organic acids
'Pm%moéy @mvctsl faters é)nﬁloﬂ.hepepq @emoérofa Gampegnd  (XXIII).

ﬁllxé/%uhgecgquheaﬂgtélh%atgﬂfsec aloepdrefRr 3Bl Soouthiol €00001

reaction tine varies depending to on the reagent
ahd Sdlodenprafersblysaputi f-9@0lgdRet My POt Alt 8100

hEom}EHxﬁlfder(i‘)piM)so WHdh LOomdZaiNcatd DBt @AGLAWIRE to oxygen is
tenperature iIs generalké 0C to 200C, preferably OC to

180€ TWehhbs deRgaien (f§eagerttics 48 &FetsFably performed,
cygli J;?awp%h 1EPsanphes: Qhst berdehydentdNgraggenias,

i ncl ude di phosphorus_ 15 pent oxi de, phosphor us
ORYEFAIST GBS aRbEPROHLKS pefitic APBFTRR 1S advantageously

10 Ni)ékf’(ﬁ%@ﬂ' phosphi BSlv@{toiﬁeﬁﬁ to the reactlon While such
N -di cycl ohexyl carbodii m de, alu

dPBkTRRE 1f5h1i’%‘h3ﬁar?5ﬁ1:‘6]rair&éf Limtteshasy ‘F’&ﬁnﬂs g%%lroeﬁ‘:&ém

ppE@&é&Hﬁesﬁbf(ﬁkﬂmeBlQi|§$&veﬁfI§dd%059a§xﬁdh61§nfaﬂhémde
acetic anhédrlde acet

ori.de hos
2BFFAF PHETPGALONT a&élﬁﬁg?%tl?yr‘ﬁﬁogaﬁ e gﬂ%‘ids i n a
PhaP6Gdriadadohydaedirbdnd), txﬁtiﬁ)Degmle,stpre,f esualibyi ddxout

157 BEL T 7 < PSR Y G TRI) BT bV A v hTE L8V et

Ohik8d ascS@kuenthdrieert and O:htehélk@aﬂta pnefe\ﬁsvaiblle stk

solvent is not particul a [ ng_a o

SRECT I BrBRC e n R L T T PR Bab ety o

hydr msmbomlsatm ateedthmdrmar banisss depémdiergavedthe kind

h rocarbo ne an id n

o?é%ac?ﬁ“ggél ﬁ(%ﬁtﬁ ﬁer eo anc(ija%, ' SESQ thel:08 Cgﬂa}i%t
zopmeﬁese&ﬁamt, ﬂ#ﬁduaonheemnﬁnﬂtugﬁ Qﬁdﬂ@hvalikﬁs depdndi ng

0 e%hg Jy%gnﬁu‘?”c% %?83191%1\/%@61?& ]:gfy @ﬁeﬂln Itto 5§ hr.

ferar mnto pre erably 1 hr to 50 hr.
TH@lﬁéhctlon tenperature is generally 10C to 300C,

preferably 20¢ (Ar1L39Can [l 8bduced by subjecting compound

(III-m) to a reduction reaction. The reduction reaction can be

tn

25 performed by a method similar to the method of producing
compound (VI) from compound (V).
[0117]
Compound (III-m) can be produced by subjecting compound
(III-1) to oxidation reaction. The oxidation reaction can be
30 performed according to a method known per se, for example, the
method described in 4th Ed. Jikken Kagaku Koza (Courses in
Experimental Chemistry), vol. 23, pages 1-550 (The Chemical
Society of Japan Ed.) and the like, or a method analogous
thereto. For example, oxidation reaction using an oXidizing

35 agent, Swern oxidation reaction using oxalyl chloride and
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Compound (XXI'l11) can be produced by reacting conpound
3s (XXIl) wherein a group represented by P7 or P8 is
as defined 63 for a group represented by P1 or P2

wi th a hal ogenati ng agent. Exanples of the

hal ogenati ng agent i nclude phosphorus hali de,

sHERT MY BRELOEPogRHLdAtAPB MARCERPDHEY SREPH cnPgidr e

t b1 ®&afionanshddion ugﬁag -‘EBErM%@fiﬁlénﬁr@n&gﬁnt is used
in a oportion s of ab

&r greferam
aBotruthegat s Wd ) ngnd ’béﬂe‘zﬁfyhi‘ﬁﬂph%”&%%%hﬂ (304 e %/*d‘e
pEaHee mehti sreact | Dtampll Be s atki 681 diGangbegdar iacneit
in the presence of a base. Exanples f th base

A PREFGHI CUBAct PoRRER 10 CanE i M ChARE R RER

becidrepicPeRed.pebaat € aeti Hoand Thady ok a@%@UBldrates such

erforned withouyt io sol, ent or a so ert to
PRe Phditr rerhloraler & iveh mns pEatio tebren Rnaphgpion
| pardtedrase | iy tas 1hes,r paeiodit apmsmm a$ 0fodium

exanpl a sol vent such as .al cohol s th aro

Phar R pe B LER 2 S ot e todinRhRo1 & =R L fhx)

hah@g&waﬂdakiehywbnrgeatbmdsnsmh Iaesmalsgdrfe@el diazsmd@cl d
9 drldegﬁ rganic |nor & ach mater

aﬁ% U ReTgi9=ge n?xe so VEr® ereo and H&Fi ke

atetyrasfecrti®l and WWhEel Bikd, hehromwedte ench|aﬁepvand£n1um
d ' h n e
S A S R R P
hnitfdeen eampiuwndst enperast acyl i sitgeher ai:lryt@@gm tm@o:;ude

r.ef en 135k -k
mge€é$%3%29 g&%ﬁ E&J%%&% 8g$bon a%%ﬁ%ﬂ%%gn 'i |s a
shrengsugcominide HABE) odNrcdd obpseecictimade c OMFfdumad the like,
(é%ifdﬁyf”bhboff&eoa@hf@%iﬁ§égv% -Qy%eﬁea§§df38ehsperox1de and
general’ly perforned in the' preésence of a
Exhfplide- oletehQXBgsremq REPUEE S HEPGatl @ Bﬁ@ré%rtll?ast: about

sal &Spo 200RBY ) cpx@rfwsély aﬁo%msl BIY 85 NeS018! K&t i1 e abs
hydri des, netal’ amides,” netal ~al koxi des and. the iike.

| £OFROURGS d T phs)i -b| Bkt TEREREAE iShadvantagePpl bperfarmed
uggiRd AsBBtaht Gakaltysd tnas rthe it alygatat¥stso138nt is

varlous met al conpl exes havi ng Ilggnd are used and,
f BPt RA&IAFREAT AL R M aSoABRAMRE

RPCRRACtdGRpBERRESds, for
r BREhpIE, CanpeLht such as ethers, aromatic hydrocarbons,

saturated hydrocarbons, amides, halogenated hydrocarbons,
nitriles, sulfoxides, esters, water and the like or a mixed
solvent thereof and the like are preferable.v While the
reaction time varies depending on the reagent and solvent to
be used, it is generally 10 min to 100 hr, preferably 30 min
to 50 hr. The reaction temperature is generally -78°C to 150°C,
preferably -78°C to 100°C.
[0118]

Compound (III-m) can also be produced from compound (III-
n) according to a known carbon chain extension reaction. The
carbon chain extension reaction.can be performed according to

a method known per se, for example, the method described in

66



cobalt conpound, copper conpound, platinum conpound
and the |ike can be nentioned. O these, palladium
compound, nickel conpound and copper conpound are

preferable. The amount of 35 thioam de (XXIV) to be

used is about 0.8 to 10 nol, preferably 64 about 1.
t 618 Byl ol kkprrKagaky| Kofa cinysane IDOBHPEF inea L smﬂtryh

0{701 hGQZba§§gé§) IQEBUS@ﬂ'lé ghahoid1 508id®y 2 ODBban Ed.) and
pr ef erably about 0 to 5.0 nol, per 1 nol of conpound

(50 1 1)ke,” 9 %Bﬁ? FaleAeuseihsretat al yst to be used
i $oapput 0.000001 s to 5 nol, preferably about 0.0001
to 1 nmol, per_ 1 nmol of conp ound (XX 11). When a net al

5cat al yé:lomaﬂ‘éffdab(llélt' B &&rgER P%Od 84P¥ dreacking compound

reactiOnwithes nRAcheMting BE&Er abhy HRebhenaEidn chorbe
exa Ie in an i nert gas, stream such as arg
FeRile

nPg dgB¥ AMFHPAE THK2TTH? SSFeBEEIYh 9fs prodliting

adyapdagequsi yr) trecpesdnpormd wsiTig.a sol vent inert to
the reaction. While such solvent is not particularly
| iLH$%d as | ong as the reaction proceeds, for

10 exarrpl & ompotfid VEII - U Cdara®eab talinles, bgt:hmrjsptlm @zabbend

t ted h
gageﬂat ggsliﬁ ot ur&?ﬁ‘gn% ayglli)lh | gns%igtdg:t%on reaction can
Sbbf Pt fideded i ISy Si.llmfeﬁh@cm esimiéxanet hhkphesphio banpdejucing

water a gnt t hereof and the

| PREPA ddéﬁgfe“r” Eer@m cr%mgournga ﬁ%n 'tenperature is

gener alcloynpoﬁﬁ)&: (I 1260 GarpradberiablprodGeed doyl 50 edtinge

15t Q8 SRGH OB LRV BT LES.ATBRNELAG 80, L Mk Dcidhn

caleatiymn Z@nalpwl rsoifeened byeacreidrmad @m’ael%ut thoe thmdnetthed of
, preferably 30

nk%g%i%é mﬂ igl?g? C%I%Hg]ﬁﬁlagﬁrhoqﬂ can be produced

by subj@@ppngdcbﬁﬁloghdcal( lalsonye tryoglured utomogompound  (ITI-

r‘?ﬁ‘cééé’ dlggeté YOl RN: L LRALE PO GRRRSon 25 TRET RS 1 on

mlar to the nmethod of producing
20c@;ﬁp@’gm (en) b¢ rremfeoonpdAREorYing oo 1rgtiTshisbare per se
(! U._» B}arfiAR , benPrRAducsdadic ¥R oot ing £8MAWREN Kagaku

(I'I''-1) to oxidation reaction, The oxidatjon _reaction
cXgpzpe(Courses in Experimental Chemistry), vol. 21, pages 23-43

(The Chemical Society of Japan Ed.) and the like, or a method
analogous thereto.
25 [0121]
Compound (XXV) can be produced by reacting compound (III-
p) with a methylating agent and subjecting the compound to a
dehydration reaction. Examples of the methylating agent
include methyllithium, methylmagnesium bromide and the like.
30 The methylating agent is used in a proportion of about 1.0 to
20 mol, preferably about 1.0 to 3.0 mol, per 1 mol of compound
(ITII-p). This reaction is advantageously performed using a
solvent inert to the reaction. While such solvent is not
particularly limited as long as the reaction proceeds, for

35 example, a solvent such as ethers, aromatic hydrocarbons,
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30 performed according to a nmethod known per se, for
exanpl e, the nethod described in 4th Ed. Ji kken Kagaku
Koza (Courses in Experinental Chem stry), vol. 23,
pages 1-550 (The Chemical Society of Japan Ed.) and
the |ike, or a nethod anal ogous thereto. For exanple,
oxa etaited luseiaf@tcaohoml hglegenstiedi Rydupcasbersfe @nd sherlike

0&(}__ qaaht ?Q ntﬁ@e%gagﬁ@l%l ?bﬂ(@rajrgep%‘fieragﬁe . While

di nmet OXI e, Ooxi tion reacti on usl ng chrom c
athel, reacm@rat‘ql@ﬁ verias 6arerding et he Fepeopy cammbat ARt

pﬁ5 rkfélt henat el(tVIlIS) g@rﬁ@rawlyei@}ﬂﬂﬁoﬁ@hﬁ inqe %k@f@r@%l?nﬂ hr

ke can be fenti oned. Exanpl es of t oxi di zi ng
5 agen]tO ihme | (the Bearigami tepryratioue wmnasab]efr béB%oite 20°C,

%ﬁbﬁpl ofgperbengei c  acid (MCPBA), peracetic acid

erchlorates such as lithium

per chI Feat @eh rRféen preechieR atfer PEITRISut §1 BHRTGR B

pﬁé&ﬁn@r ahendiddt N81hd k&, aPLH,] QdinetR6d &%i8YCH RAydrating
sodi um™ peri odate, Dess-Martin periodi nane,

o2@eRfox PhBRRAE a&éﬂ‘ag‘{‘-lsBX}‘eF%thﬁ&dt HRe 1 5ikE, 2FarsAr ¢

10 26 KR1rS4E Bn ASy FRRYAAS SE @ldeéﬂl@%eouﬁpfl se¥ifufned without
per manganate and the |ike

such as le
t &0} AL £ andoLRent iIRe Tt cHP gt ST as V%Wfad?‘fﬁ}hm
cBboraghr gnBée pay ki bai 441y ehh CiucO BBt Bordf@st Bige Izjekaetlon
i norganj c nitrogen rT% Eds such . as ac | nitra =
dPRPEFBIFent POBITORPAE HEMt re i RE,© sge%r"ma 1e
Cﬁ?ﬁ@é}dl WBossf enasiebal mej@;enhkecbnqmsummsm dﬁga(d‘xlBS)ag:lds,
N- chl or qsucci nd. t.he |ike
15 c APBF9E S éﬁ}‘g?'aﬁﬁaﬁé Tan%igﬁe}]lken)?ar B e|‘cc)derS 8%%1 Shgreot
t hadl tHee 113Eéeam<|giIeZemgolaagerWhqu usedream:taoannmr vaoies
of, about 0.8 to ref 0.1o0 5 0
Fpelbéélngloﬂﬁh frefge rrapn%un ‘ﬁqbcl )ET f‘%]sleé ré%c i on
I geadvalityade ouisi y:opéﬂ@ drme@reﬁsratgyalsmt veenfloj mer t The
e reaction esolv tlcularl
| PRREERT roRaenr s il S ReAroh S BD ot o prdketathy
coexaontd ep 20&al.vent such as ethers, aromatic

hydr ocag r{é gﬂyd"sﬂ yrated, hngg;oggg@qgs, ugc!lﬁg%%ic aCldS,

hal ogena rocarbons, nitrirles foxi d
estersic \watide, dymkonhsrifkirdde setioregompla et ‘ﬂh%rlééﬁi

andt Qgeél | kenarQ:ar ef e[l en ANBIIO?)oEbfon rgagbb@n ot.oBBto

valles dependi ng on the reagent and solvent to
100 mol, preferably about 0.1 to 10 mol, per 1 mol of compound

25 (III-p). This reaction is advantageously performed without
solvent or in a solvent inert to the reaction. While such
solvent is not particularly limited as long as the reaction
proceeds, for example, a solvent such as ethers, aromatic
hydrocarbons, saturated hydrocarbons, amides, halogenated

30 hydrocarbons, sulfoxides, organic acids, inorganic acids,
water and the like or a mixed solvent thereof and the like are
preferable. While the reaction time varies depending on the
reagent and solvent to be used, it is generally 10 min to 100

hr, preferably 30 min to 12 hr. The reaction temperature is

35 generally 0°C to 200°C, preferably 0°C to 150°C.
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be used, it is generally 10 min to 100 hr, preferably
30 mn to 50 hr. The reaction tenperature is generally
-78C to 150C, 30 preferably -78C to 100C. [0118]
Compound (I'1l-nm) can al so be produced from conpound
(I'1'1- n) according to a known carbon chai n extension

r eact i @hen Ehelehgdrdomgcbaemt et easd orexppptes of tha be

rf %frn% cﬁcac %'hglhﬂgcl %esﬁl '89956(‘}5&%%&’ d, ?ﬁoﬁ&%rus

escrl
Kagradhl okode, (rBospsesus @eﬁxgmhhqnaﬂealtny@éﬁnzlnhﬁﬁphleﬂ

Zﬁhdo%%%gsl e 3 LJbehon calodSaai 6L ¥ Slmlapanady)

net ous’ thereto. [0119]
SdBQ}rmi@u nthidoyl- nyll@:ardebemstmeélfwlr €heeTip, P

gﬂge%gﬁlg%ruclaghém& atk?@kﬂgﬁ%@&wgc %glﬁparl@eacetlc

per or ned yams simlar to

thehmllq!@d ofetplodhterige, cBabEheGPRXTdq Pflfir%ﬂﬁ the like.
Cefp gdg %agggézl(g ustd E@@%E!Q?orgﬂloln B¥ &Wutbe.o to

produce j écti ng conBound to an
O%O@atqlonpréi&t!talbéﬁ alfheE: GxPdee |3(9nmPéacR€|roﬁ Beth ofpgompound

p?fff’-ﬁﬂEd 'ﬂ}ﬁsargy:% Sufhh@gdofsi PdRbEAL) Qfi thout

producing conpound (IIl-m from conpound (I11-1
CaAbTRId OF | 1% -)SodEAN I 96 Thet o riguE B P s udfhddEi Ageh

13, eeamoyndn 4 |1Ja‘rm.cﬁpaﬂyr edyctdpRsr E&Q} iz@Nthd h&action
reduction reaction can be erforned ngthod
sPRPFeRdSy 02t $RLIRBEhSECH RS E H%ﬁrn@re%?%l&ﬁéf ERAITOREm

C gHRR+HYE | Wdr&éameﬂgﬂ Hdlbhepdt €@ hyats@at@npl Okkieeds,
from conpound ( accordin

I -
£ BPHY AR P e Ao R TS BF g et e BB e bke ot 2o
behaexmar aed Sesrerdbng. tWhalé‘rEiHaaOdekcElmmm péhe Seyriber

exanp t he thod des%%%fed in 4 E Jlkkeg Kagaku
OoR Bt 885 TERBERT S AP L St PY) oSl
p@gﬁSriﬁ%EO rih e oCheon ios| pSGfeﬁetryLyofL Hapan SEth) able
Hr]:galcilzzt(oen tgll;lpgranéelltrgogs gennqelroa lot"ger et3%0 85 p[ro% ;bly 2Q°C
to 150°C.
[0122]

Compound (XXV) can also be produced by subjecting
compound (III-p) to a methylenation reaction. The
methylenation reaction can be performed according to a method
known per se, for example, the methods described in 4th Ed.
Jikken Kagaku Koza (Courses in Experimental Chemistry), vol.
19, pages 53-101 (The Chemical Society of Japan Ed.), 4th Ed.
Jikken Kagaku Koza (Courses in Experimental Chemistry), vol.
25, pages 273-275 (The Chemical Society of Japan Ed.) and the
like, or a method analogous thereto.

[0123]

Compound (XXVI) can be produced by subjecting compound

(XXV) to a hydroxylation reaction. The hydroxylation reaction

can be performed according to a method known per se, for

35 example, the methods described in 4th Ed. Jikken Kagaku Koza
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Compound ( XXV) can be produced by reacti ng conpound
(I'r1- p) with a nethylating agent and subjecting the
compound to a dehydration reaction. Exanples of the

met hyl ating agent include nmethyllithium

met hyl magnesi um brom de and the like. 30 T

nEtHASEE| Yy Bpentnertals Ehenista Ypr ofokt i28n %9%88r4ﬁ @he

t@hen-ZJ,Q:al_‘[D!Smczlﬂar f sralipanabauy, Lt £Q. IriGkkeR| Kadifia Iloi@'
of conpound I1-p). This reaction is advant ageousl

pé%*brﬁﬁéduasﬁwrame%falvSHFer%FetrYﬁrtsolth@ o eBR4G%r 1> (The
Vhdi@ s BosityeBE J&panotd. pardheau| ®ed.y, kbl t®g Bsge 2483
|l ong as the reaction proceeds, for 35 ex% le, a
sOFU¥HL 2B cthaid isehet’s @ PR PR2RGIBLAPEERS . 67
sadwrat ed hydrocar bons hal ogenat ed hydr ocar bons and
the like or a m xed solvent t hereqf. and_the Jike are

pr ef er SOFROURFh; (KEVIL h&£are B (R HHVEPHEPY A P& HaFe FATRY S
onxe Iteagefh'tngaﬁﬂio§@fé/&€bcticﬂ1 berTnsadngi ¢1dsire reaction
generally 10 mn to 30 hr, preferahly 1 hr s to 10 hr.
THR® Rea OPF DA ISEhBEFRT LMY | E %mwf’séef SHOECT
péﬁé.rﬁ.p’laiﬂ Yhe tEhba Qéecribed ithehnttr a81 omakeacmagmc,u Kora

tin od, using a Ci

S al o met G PRGOS mentoLa 2fks Roded 218%b%
amBhQM1thBr$iodleaﬂcbﬂ Wephn Ked .3r andsﬂda 12&e, or a method

%flg %tulS b]y heatl ng i s advantageously perfornmed

ven ‘or in a solvent inert to the
réal:zfi]on V\hl |l e such solvent is not particularly
I | m te t r,0ceeds,
%OQIEOIIH? \g/(é%t%li{]c%ar %8 Jehrusé%d Bg Q{b{jggg{ng compound

hym)caqob@nsepcamddeson tma@gemt edhayeiraxydrbbirs reaction can
ObIPU L ARESaccha AOTEAR fieBfibi!SmollR! 5L 3 LOE diahiie,

or a m xe vent t her eof
pERéE arefifiods Wﬁqreb?ﬁelfif eadt E@n Lililﬂfénv&?qfé@ K@Ié@emuﬁges

OQntﬁﬁpéﬁﬁgﬁﬂél %@ﬁ@%igﬂ”t vbo. bgy use es'z*13'—§15 (The
generally 10 mn to referab§ hr to 10 hr.

ThBemicadc SPeiet e ferapait &4- 8- ghieEal | yikme Kaoapp&oza
preberaty ¥ n28xJddQGeh 02 23 emi VBEN aRoaCH gk %agégob d Qffhe

exanpl e, inorganic acids, _organic acids,

t FRemiasy §e<2é%%r°fc6ﬁmrze>5dahda%etheu kékenoF asBREhofhe

aghd1bdgousSedetdta proportion of about 0.05 to
[0126]

Compound (XXVIII-a) can be produced by reacting compound
(XXVII) with phosphonate carbanion produced by a base
treatment of alkylphosphonic acid diester. BAs alkylphosphonic
acid diester, diethyl cyanomethylphosphonate, diethyl (1-
cyanoethyl)phosphonate and the like are used. The
alkylphosphonic acid diester is used in a proportion of about
1.0 to 5.0 mol, preferably about 1.0 to 2.0 mol, per 1 mol of
compound (XXVII). Examples of the base include metal alkoxides,
alkali metal hydrides, metal amides and the like. The base is

used in a proportion of about 1.0 to 5.0 mol, preferably about

35 1.0 to 1.5 mol, per 1 mol of compound (XXVII). This reaction
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100 nmol, preferably about 0.1 to 10 nol, per 1 nol of
conpound 25 (Ill1-p). This reaction is advantageously
performed without solvent or in a solvent inert to
the reaction. While such solvent is not particularly
limted as long as the reaction proceeds, for
etanpd@ntageolsdanpesiemmess ugiteEs Sodvgrmtingrt to the

hydE OCAIRONG 1 1986 HER LA vBY AT AL REROPSy+ ;2N dBBy 1imited as
hal ogenat ed 30 hydrocarbons, sul foxides, organic

adPES a5 HegEectieni BECceedg: cfom fHarREe | ik GObYETE FRRR (RS

sghuend1d het£ofs andohbie d hkarééfpopsef efalbeeq Wil e
the reaction tine varies depending on the reagent and

5sHYIEPRatenBe YEEs i halogegahed AiVidFoterhAns £8d 16t Lhke or

Prehesrablp130nMdhetr@ot Zad¥ thdheiNeeacti vt fd@aBes At Whele the
is 35 generally 0C to 200C, preferably 0C to 150C. 68

WEEAC B e fyHE afd HE SagertndiagueR Ehee 53PS 3l Fhigrent to
debydsed,i Ng agefdndraci Ydw diAhes BIOhYS PIHR%bTE,1 hr to

phosphorus oxychl ori de, phosphorus pentachl ori de,

trliop éﬂyﬂbﬁmtﬁQP temp@g@gﬁ%e’ is generally -78°C to 200°C,
10 \pNer i )G oftexyl €ggdeQdi i mide, alunina, sodiums

di oxi de, thionyl chloride, nethanesul fonyl chloride,

plOFBYhenesulfonyl chloride, trifluoroacetic

anhydr i cnpoagiet (xxx)anhy dbd gecdace! Yy eb8ietindecompound (ITI-
pol yphasphoric acid and the |iKke. Tge dehydrat i
hENE TR RICSEAPTESE SPOBHH TR BT bhY 1. 70 aggent of
mall kypsiedsphabl §y add@utibsten.0 8O altlylppesphbniol acifd diester,
canpound, t ﬁlll- . This reactign adyant agequsly
150 GPRGF T S RSP eB T R SO dgFaenie Cent £°
t ké kytptoddpbonidWadiel siedtersdbvestd iy poprqmurtion| @f lapout
li.m.t ed | ong as th ti.on r.oceeds, -a V.
sulgllg g% %?)hzél?jgf %rreor?ﬁs}){cyﬁa%gl}lgc}a'r (}%s,%'gs%?ldr E?'JLédleIHOl of
hydmpoand oii§ I-bh! ofeampleds lyfdibe dasensncketecomesal 1&g koxides,
agl e, anhydrh dgsy "l:%kt hgeldkenQhed '&%%S]Pi]é’qmw:h base i
thergo? and tiegll & are pre?e?abﬁme. iTe the = oo s
20r eigeti om & ipreporliass ofdelpuridilng on I-Rempbagesteaallly about
Sql.peQS jf% 91%%95;[‘?& 1! hﬁi Sof %Q&EB@A& y(_I%Q—?') n &‘Hié—%a@!&ion
preferably 1 hr to 50 hr. The "reaction tenperature is
geisepdyantapgcusby JGOCorpedUsiagl § OEenpoingrtisocthe
[QL22lion. wWhile such solvent is not particularly limited as
long as the reaction proceeds, for example, a solvent such as
25 alcohols, ethers, arocmatic hydrocarbons, saturated
hydrocarbons, amides, halogenated hydrocarbons and the like or
a mixed solvent thereof and the like are preferable. While the
reaction time varies depending on the reagent and solvent to
be used, it is generally 30 min to 50 hr, preferably 1 hr to
30 10 hr. The reaction temperature is generally -78°C to 200°C,
preferably 0°C to 150°C.
[0128]
Compound (XXX) can also be produced by reacting compound
(ITI-p) with carbanion, produced by a base treatment of an

35 ester represented by the formula R™CH,CO,R*, and subjecting the
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Compound (XXV) can al so be produced by subjecting
conpound (Ill1-p) to a nethylenation reaction. The

nmet hyl enati on reacti on can be perforned according to a
met hod 25 known per se, for exanple, the nethods
described in 4th Ed. Jikken Kagaku Koza (Courses in
Expxmsdmﬁntala memisatmyjn, reattionl9, Exzagdss 53¢ 10¢ ¢St

Oj_]ggi ur Sii eatc)é’c%)< ae[?:% ].t ch)pd%)%gpe,Eqne)th%.kéﬁ'% gggéé(ééte

Koza em str

pag@stiz73iRg5 Qflihees@teerrmeathsegoene@ yorgpodhapern oEdapoutnhd -0

t t a oysnt 3

gL ok R D S e d oy L ub GcP Rg aaapane
5 ( Xofpoung 4I hl}rd?r)oxylﬂia?tmpdﬁsr efcdtheo hasqh@qiyd? d%gﬂaét pbkoxides,

reaglio thfmn sResf ordred apcding & a;pet h@qek@aogw is

per se, exanpl e, the net hods described in 4t
dseGHI(k@nPK%HKGOKoQ% abgt (tdurtee§ - § mBx peF ¢ fauabaly about

e Yy I 0 g GTher em@al
ggc?e% 10123 méé%ar?e%d%)m o égmﬁoﬁllnkken Irggakuﬁ%gzgeacuon

(q;éu@cé‘@tuaae@qdezr pﬁémmed(:ﬁéh@%tar yPivent inggt txrdbs

10 r;§c1££|3?1€ el cabn Seaehy of n%@pﬁé‘rtﬁ@ularg‘qmug@& -as
0 age 2483 s (1994) and the |jke, or_a nethod

aﬁﬁp%g%ﬁJ§gﬁh§?Eé%té°n PEACESFS Cofyo FF@™PI6eVI3 FotERPheuch as

PLodsicRd byt 5ah e al-bift LOMRaHHEh riokXV JatliRaled | ng
closure reaction. The rj ng cl osure reaction can

pEYFEPTAIPORE c FHiIRG - t PR LPIAFRR RS NG RARTRASS éndffdva lake or
exanpk&y sohecetthededestid kad 1ikeA ke Bskefbirkised. Kagakdl the
Koza (Courses in Experingntal Chem st ré/g val %120, ~
15pZGRST BB VATHE CPRTACAELS Bdditét oI afaR B ANnHC
tlhe hiks, i@ria cjﬁﬂeﬂ@!ﬂly amkegots Fohaeptrefc@dBby 1 1z to
Con'pound 1(_1XXVII can be produced by suhj ect| n o
c SApBEnd The XS8R L B A FTESERYBER i 16 IFREA 1N ' Fire to 200°C,
e@@éyélﬁetﬁl@n vatbom’can Tri@edmydm&ed ﬁé‘a(‘dtﬁdhn@art ®ed

met h?d kegiow1 %eret%e’d Of; leaxa% el'k Qﬁo oé; roduc;Lng

dESEFPBES PY ACHTESY IHRKER & "R6Z23” (Colir $85°H 1%

zoExpmpbmt&i]t(ab(vmﬁmst:wp@unml(lm{p) Jpages 213-215 (The
[0129]

As the ester represented by the formula R”CHﬂXbR“ﬁ a
commercially available product may be used or can also be
produced by a method known per se or a method analogous

25 thereto.
[0130]

Compound {(XXX) can also be produced by condensing
compound {III-n) with compound (XXIX) in the presence of a
metal catalyst. As the metal catalyst, various metal complexes

30 having ligand are used and, for example, palladium compound,
nickel compound, rhodium compound, cobalt compound, copper
compound, platinum compound and the like can be mentioned. Of
these, palladium compound, nickel compound and copper compound
are preferable. Compound ({XXIX) is used in a proportion of

35 about 0.8 to 10 mol, preferably about 1.0 to 3.0 mol, per 1
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20 Chem cal Society of Japan Ed.), 4th Ed. Jikken

Kagaku Koza (Courses in Experinental Chem stry), vol

26, pages B-9 (The Chem cal Society of Japan Ed.) and

the like, or a nethod analogous thereto. [0126] 25

Conpound (XXVI11-a) can be produced by reacting

cmquﬁw@oml(ﬁm (Y Iwrnh phos mesaat eatedybani ®isgdoduced

A}é @? Bn &f SRLITENG. foodhkyd @%@h%uecfe@sbﬂy diestes 0001
I'phosphonic acid diester, dieth K

ci]anbmlhyp‘ﬁmdsplﬁénﬁaf econ@pév%ym(lxn) This reaction is

a?sk anesthyl,) phosphenale 1dptbgerddeker af ®adeed.exiR8189 of

yl phosphonic acid diester is used in a proportion
5oﬁh962ﬂﬁe includep i50opgafsic PpFefeaBLy IdEr TIPS bages,

Mkta P kbx s, 0h1 ke PMRRHAE hyaMlde), F@NMPLRSIQS ahBethe
base include netal al koxides, alkali netal hydri des,

meike GAf BestadopRe- | TkE. batfe 15aueed 4N AsREPROFTAON Of
DEBQ@E ti. @nthz(ﬁ'ﬁ{élﬂ gr&fér@bﬁyoamt, 1po efesabl sogbeet 1

3s Oto 1.5 nol of conpound éXXV ). ThIS
ré‘aét?%r?omPB‘ni‘% (aI&\}EaW( aggaﬁ%laynﬁéﬂ o‘?arFé‘&Y Eiypytable to

10S8kyEEH iisn@kéd tfdrt RBis reackion, ki keastich $6|peiHerkBly
not artlcularly limted as ,long as the reactijon

pPEtERded: 5T SERABLR, P &5 %%?ﬁt JAENS YL FEGh RS 2rIon

ﬁbﬁ@[snlt%‘bggﬁtq:ﬁs Bﬁdrﬂﬁ@lﬂﬂ&as mgtSUf@I(ﬁtdoﬁ is

y rocar bons al ogenat e rqcar s .and t

RO E Ry i dar ben AT BoPOATAIY HESFT Wi A red€eion.
prwafies adiich. sdindrd tibenot mtuemanmlmiuees adep@n;:ilaﬂgthe
on the. reagent and _sol vent .to

15 dRBF I BYGCHIF 1 GOBOTTIPLEy of ROANERE 15 28 2hPRRs:
Thehéfmunaromatfﬂﬂh@ﬁabuafbdns geamunﬂtby hg&ﬂbcﬁwb@ﬂﬁu:amudes,
p erabl 1o 15 27
ﬁisé %eraatb claﬁgo%%hpouﬁal‘f?'l 1> (ilf )glé%%xzesgg]s, %ater
plaoﬂphhmdh&ecar baammad p:sm)]damedtllwrwfbas@ theedt ke rereof

alk h ' '

AR B R b AR e S TR
20areagset. anﬁheol‘earityltphbsptm,crt‘acxs’d géhexaldly 18 mbedo A00
hQr oBgééérgBlgf%@%gF{t to 15(9 ht.ro 51’h% g@hctlm ﬁ:@ﬁlﬁé’:.laycure is

abol Oto per
generally -10°C to 250°C, preferably 0°C to 150°C.
[0131]

Compound (XXX) can also be produced from compound (XXXII)

25 according to a known substituent conversion reaction. For
example, a method wherein cyano is hydrolyzed under alkaline
or acidic conditions to give carboxy, and the carboxy is
esterified when desired and the like are employed.

[0132]

30 Compound (XXXII) can be produced by condensing compound
(III-n) and compound (XXXI) in the presence of a metal
catalyst. The condensation reaction can be performed by a
method similar to the method of producing compound (XXX) from
compound (III-n).

35 Compound (XXXII) can also be produced from compound (XXX)
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compound (I11-p). Exanples of the base include netal
al koxi des, alkali netal hydrides, netal am des and
the like. The base is 20 used in a proportion of about
1.0 to 5.0 nol, preferably about 1.0 to 1.5 nol, per
1 nol of conpound (Ill-p). This reaction is

a&d@mageow Iay kﬁS\fzrﬁ Quile i tisdritg cansatsient rearitont o Rolre
reacti.on. ch solvent is not artl cul .a

| PTG a3 mqt&ﬁa wienatE PREE %5nCpiR i eds, aI?lJatgd to give
eaﬁ'ﬂﬁx@xnlﬂe Sldvené Grtloxasi @b ial smﬂmdcs:,edethex slehydration

aro t, | c h a ns, satur d hydrocarbons,
h%‘%(‘ggtg’ﬁ 5%@9 Ky &r oc% ogis and the like or a
5\%ox:|ezjs]sol vent t her eof and the like are preferable.
ile var,i e
r eagentc TR % I@gﬁ?ﬁ aq&ﬁ%n U rgS?&ﬂF 2 gﬁ%?%"f%? ggrpound
M(XXxt )0 wi8h ht ; inptafyesaliogotitm ytleBOpllcﬁilhlled IThea base
act.ion_t epper.at Yaz 7,
B e e SN o 7 i ATl
be::pnemhyaedlquneamtbzrcgudenpmmthylwlﬁw)xowiw iodide and
,C bani,on r 0 5:es
A
spbpmettiing Ofleibo_l’ll to@rﬁwﬁdotrwla @eh?@lﬁaéftwoﬁb@@aé{ Poke
Exagnl §s ggrt{] oq.sgfrc Ghyd )hylE E_L@Eeof ehBYbase

propl ondt hen xyacet at e he i ke. The
esnetudes mgsel alrkoalfémp@rl#eéh r@ﬁtaébbu@rlideel petal gmides

Mg AEh ‘k@bl )fh@bgége ]J.'S u&@d %.n fopdi@fiocd #Plapehtsi.o to
ha b

conpound anpl es of ase i ncl ude. net al

1sa15k@xmceﬂespreﬁ¢zr<adqhy ﬁ?@@taq IhPdEP oPes,'3 TRet %t Bet Ahd

tggm{;&hﬁi (M% baggik Sread$€6n ik @dﬁé@tﬂﬂj’édu@ﬂ]y%eﬁb@ﬁl&d
preferably about, 1.0 to 1.

1U6BR9 G SESRpRuridRer| o giie. THRFS Feadtion Fgcﬁmsolvgnt is

a%é”ﬁ?&%ﬁ?ﬂaﬂpqflﬁn@Lw@daéJS.bﬁg &5 S0kVesictiRer bréceddse for
1o reaction. Wil le such solvent_ is nggggartl cu arly

| iePFREEag SPHYRPaSuFReT GACPROH pes I e

ae)ﬁgﬂgb&arb@ngw ¥y£iiratdehpsrocaksetl amiaedenmlogemamsd c
rocarbons, satur aﬁ) g% %%dr ocar

8@%?%&13@&%%?3@% g %}éec? 2,"8 {n tgxeﬁ:léog aand the
SQ.'l‘k@“iré fp&é@@fakalnﬂ tieile ke arencuiefietiald eari¥s |depbhéing

g'gqn\r/gﬁ%tzlte%%eg’lc rTaen |II.vent %D Igdi Qgecgn i‘i:hze.s rgee%%%gilﬁ% min
to 50 hr, preferably 1 hr to 10 hr. The reaction temperature
25 is generally -78°C to 200°C, preferably 0°C to 150°C.
[0134]

Compound (XXVIII-a) can also be produced by reacting
compound (XXX) with a diazo compound. As the diazo compound,
diazomethane, 2-diazopropane, diazodiphenylmethane, methyl

30 diazoacetate and the like are used. The diazo compound is used
in a proportion of about 1.0 to 5.0 mol, preferably about 1.0
to 2.0 mol, per 1 mol of compound (XXX). The reaction is
performed by, for example, a method using a metal catalyst, a
method using photoirradiation, a method analogous thereto and

35 the like. Examples of the metal catalyst include palladium
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be used, it is generally 30 mn to 50 hr, preferably 1
hr to 10 hr. The reaction tenperature is generally
-78C to 200C, preferably -78C to 50C. The dehydration
reaction can be perfornmed by a nmethod simlar to the
met hod of produci ng 20 conpound (XXV) from conpound
(ddnip09)1d [4.0129pasadibs (EBt @cekapelosenpeer [wpmphend [e.g.

B

rmtdn@hekhvsm pEre setal crtmdvAbdiansedgbus PEopelienoot
B3 o, ssmaund § ) %‘sé?nla%‘i bgoaftoeug@@l RY 1 mol, per

con ensi ng conpoun nmpound (XXI X) in
5 thengdr eﬁmoyﬁda(ﬁﬁ@t aIWf@@t al W%‘tal A@t{ilfﬁestw@ﬂatable to

C é%sls d@ya 98? {Hﬂéakegé%ﬁgnexgﬁe A hayh ngs bEG§£¥Bbly

ar e ‘used for exanple, paI | adi um conpound, ni ckel

c@ﬁmﬁadr rmdﬁﬁﬁmhkﬁméan@ ineBEl 92T GHREEEREUtoppetrIon

&A@O%&Qm&r@%eug@l&%@wﬂﬁe anghidechikeo£an be
nent’i oned. t hese, pall adi um conpound, nickel

c%ﬁﬁ?@@ﬁae%liﬁj%@ﬁﬁé@ iRd 2 3 VEPET SRS &° ERPpERAREION

10 (R4 2%) shéh usAdehB £ moepgﬁﬂl%lehﬁﬁ{a@ea & 8chg 49 the
nmol, preferably about 1.0 to 3.0 nol er 1 72 nol_of

CERRSGIRE PFQGeSRp, Ttie SHBTRICc At SPYEEDS §u5§e‘bs igtcghols,

PEORAS, | 9Porft i2baYlr 0880801 éd%u@aﬂ@& hyﬂ&@&&iﬁﬂﬂsy amides,
about 0.0001 to 1 nol, EB 1 nuol und (I11-n)
I

0
TR L0FeBaEEH JWITSCa R e f Viepelﬁ‘ﬁ‘Sr%d'?‘ Fq‘grx?%es%y%‘énce
gthétéb&gand Eéwml hes aQ:fe {;Brtah@rdlﬂ&e ImﬁJllédEhé %agamrc time

ases, hasic, salts, ani c_bases, oxXi

15 TREI APEICRgAPRAES LRPSTT SrRdss IR ¢ReD® 1Hoed ok 1o
b@emuilgne@ mifheobs® e, Sprssrabn yal pioper L0 dir.of The
about 1.0 to 20 nol,, prefer ut 1,0 to 5.0 no o
pE‘FaCitloﬁoFer?eré"GHﬁS g(ep?@%y w%%g% K ?rg? & eﬁﬁfaﬂré{ly 0%c
upstedoee. to 10 oxygen is used for this reaction, the
_rﬁgﬁglon is preferably performed, for exanple, in an

gas stream such as argon gas, nitrogen gas and
20the |i Kempdimd (X&EITIi-G icsn albrabeageolsieg perfupigeting

“ééégkd% ?&%f?“t& ge£§clégl&9fa{f%%9EEQEElon according to a

method known per se, for example, the methods described in

Synthesis, vol. 4, page 533 (2002), Tetrahedron, vol 37., page
3229 (1981), Bull. Chem. Soc. Jpn., vol. 53, page 160 (1980),
25 Tetrahedron Lett., vol. 40, page 3225 (1999) and the like, or
a method analogous thereto.
{0136]
Compound (XXVIII-a) can also be produced from compound
(XXXIII-a) according to a known substituent conversion
30 reaction. The substituent conversion reaction can be performed
by a method similar to the method of producing compound (XXX)
from compound {(XXXIT).
[0137]
Compound (XXXIII-a) can be produced by subjecting

35 compound (XXXII) to a cycloalkylation reaction. The
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Wil e such solvent is not particularly limted as |ong
as the 1s reaction proceeds, for exanple, a solvent
such as al cohols, ethers, aromatic hydrocarbons,
saturated hydrocarbons, am des, hal ogenated
hydrocarbons, nitriles, sulfoxides, esters, water and
t becldaltsy bat imnnrsedt ool ventbe MerEetnath @yt Acnqtnrd aimilar

p{&ﬁﬁg AL En o WY ?r&&lﬁcfb@a@&ﬂlﬁﬁn@ W&Lsﬁ wegﬁnﬁﬁ}hnd

on t 20 reagent and solvent to be used,
géRtlal |y 10 min to 100 hr, preferably 30 mn to 50

hr. Theoh ?&Hd QRxk EFRRNH AL 81D HISHRIALY #AACchRpound
250C, preferably 0C to 150C. [0131] Compound (XXX) can

5 al §HV - B?o@ﬁf@é&lﬂgo‘?ﬁ CoPOI S UPRIAFYSRt I8NRISEPEI ng

t PeRctiRAWN 181eb St 18 RHenE OB BIT 98N [RACkE OR . canObe performed
exanpl e, a nethod wherein Céano i s hydrqlyzed under

aP¥ad ineshodrs igdilar cte ddi Be 8 BFIRERP peRPOURAd

t et bo¥ym | ©ompB8h&r iddixgd when desired and the like
are enployed. [0132] 30 Conpound (XXXI'l) can be

piBYifled by condensing conpound (I11-n) and conpound

10 (XXXI') doRpbhied PIXKKIENTD)0kan }%tgﬂloduééd aeirmt coxﬂﬂ'&fﬁnd
condensatlon reacti on can be perforped

siFX L -Pd 2FHETEPHOP G %Pmuﬂq?élﬁ%?ﬁfoﬁﬁav?m fr om
CREROLIRG . (|1He'@hbsﬁﬁid@@ﬂD@@ﬁﬁkﬂ@&X%liéadtaﬁnaiéﬁ)bbeperformed

duced f 3 according to a k
Chiot iRy ToIBreT D FEL P OB oo by Aol B (R0

Metbe ompetrd N(EXIey . or carboxy is amidated to give

c am de and the carboxam de is subjected to a
15d2h$§$5tion reaction and the |ike are enployed. s

[0133] CCappanih o XEHXVI +d )- hncha hedpred uteth bympaact i ng

gggced bBya%c%rasgt " fr(reiat rIrllt(s”Ev' %Uﬁbogng}%%{'f} F?%lxoglni um
A$eah*eldnr| nedhexsmbIex aeaohions mihﬁeehylosa@rbbnxm @Akoxy-
L L

20prepotidromoofivham alecthdlp £ro, milichpiefidreabbybigrhgd to

1hglg§5nation and cyanation, and cyano is hydrolyzed under

alkaline or acidic conditions to give carboxy, or the carboxy

is led to an ester form and the like are employed.

[0140]

25 Compound (XXXIII-b) can be produced from compound
(XXVIII-b) according to a known substituent conversion
reaction. The substituent conversion reaction can be performed
by a method similar to the method of producing compound
(XXX1I) from compound (XXX).

30 [0141]

Compound (XXXIII-c) can be produced from compound
(XXXIII-b) according to a known carbon chain extension
reaction. For example, reactions wherein cyano is hydrolyzed

under alkaline or acidic conditions to give carboxy, or the

35 carboxy is led to an ester form, subjected to a reduction
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2.0 nol, per 1 nol of compound (XXX) . Exanples of the
base include netal al koxides, alkali netal hydrides,
nmetal amides and the like. The base is used in a
proportion of about 1.0 to 15 5.0 nol, preferably
about 1.0 to 1.5 nol, per 1 nol of conpound ( XXX) .
ThesCHeac £P odi Ves aade heahnde 6057y therf BitAettetsity a

sak Y@cﬁgna'tagﬁ t aﬂ@ Pgﬁaf £ 6haMNndMiske stchRnpobyent is
not particularly Nimted as |long as the reaction

pi8édeds, for exanple, a solvent such as al cohols,

et her s,cabeiRd | GxZBvhyHoeanhbenss 158t U &=@dbe produced by
hydr ocar bons, ami des, halo enated hidrocarbons

nd
5t FBD) $RKe.Ngr CARAURE] (EHYVdAP) t Fer GV LARE )t e 3| Toachign

prefef adi.e. Ththire8utheod eastt bh TclaHEbé’QférQSrﬂ&Defydarh@ethod
on the reagent and solvent to, be used, # ? ﬁenera
h T

SGIRRRT (66 Boe e thgres & RIRAYCANh POt B Bpuna
rqgg¢tion tenperature 25 is generally -78C to 200C,
preferably 0OC to 150C. [0134] Conpound (XXVII1I-a) can
([864%k produced by reacting conpound (XXX) with a
10d| azo cyEpeund. (BXV) heheiedzomcosmowrd? cati a:eopremdmel by

2-di azo ane, dia I phenyl net hane
dFH?%%%@?ﬁfgoﬁﬂﬂthég%¥ﬁg §¥eaﬁ§¥8d'¥ﬁ%ndf 5 onpgﬁﬁd
| Sxtigethior RreacPi@pihi ba gﬁrfabmem . @ in@tfﬁzd) simpllar to the
pref bly _ab ]

GSEAR P Rl CPBEEYTb TEL o BRPB RO B L) -
eﬁ@ﬂphe a nmethod using a netal catalyst, a nethod
usi ng otoirra j n, t ho nal.ogo the d
235 the ?f%% n%x§585§§ o?eﬁ%?% ﬁe aﬁ'ghtglégﬁ s %?6 é%ﬁ by
padonddnsing iémpauquniﬁHXYb apd hpdréadiami(e | )n é@et%&%ﬁqnce
cQ [ n ); 8C t t
cégggr(%ggpgﬁlgr %ggaﬁglthegﬁéé;%thgngé%13%31Egélgme
rr&i%clfocattcaIWsta netheskedinhlar ropbe tedhodf of giyeducing

Oc%%ggg& @a% MBLom %ﬁ%%%m@ V@ut 0.0001 to 1 nol,

compoun en a netal catalyst
ﬂwngﬂéﬁﬂe to oxygen is used for this reaction, the

reacti ofodsbuPhe{86aRY cREdL B ucdLhbye é@ﬁg&anb Ncdpound

i nert gas stream such as argon as, nitrogen gas, an
t hECRVEE. toTli edeaicianogeprst v ant ity e688F L Berrariiap can be

USId1G oPmS@ (e Bt mbARSd shifiidre te@BE i @dthod of producing
compound (VI) from compound (V).

25 Compound (XXXVII) can also be produced from compound
(XXXIV) according to a known substituent conversion reaction.
For example, a method including converting hydroxy to a
leaving group, then subjecting to a substitution reaction with
amine, a method including subjecting the leaving group to a

3p substitution reaction with azide, and reducing azido to amino,
a method including converting hydroxy to phthalimido by
Mitsunobu reaction, and removing phthalic acid, a method
including oxidizing hydroxy to aldehyde, and subjecting
aldehyde to a reductive amination reaction and the like are

35 employed.
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io Wiile such solvent is not particularly limted as
long as the reaction proceeds, for exanple, a solvent
such as al cohols, ethers, aromatic hydrocarbons,
saturated hydrocarbons, am des, hal ogenated
hydrocarbons and the |like or a m xed solvent thereof
and t h€ohpkmndarEXBYEFecabl @lsonke| Rradieefeh t5ubd e et g

1éox§%u588<ﬂ@&%dbpgop% gsuﬂcﬁa(&gﬁh@rw} 6l ¥ eRddutei be
use generally 30 mn to 50 hr referably 1
hreaqripg . hiTheThedugtdgat reRrierperatifr @erg oredePy| ¢ ynethod

- 486 119 290Ge &E%ﬁgﬁEH¥ ¥rgghcﬂd% L5R80urd0189] £rdd compound
Conmpound (XXVII1-a) can al so be produced by subjecting

5 cd¥pound ( XXX) to a cycl oal kyl ati on reacti on accordi ng

t poPagnet hod known per se, for exanple the met hods
descrlbed in Synthesis, vol
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Tet r ah&@FPBRALUNG 1) 39an HﬁaQéOd%EE?9b(l@%ﬁﬁtlnBuF?mp 8m
Segxx P - wiMOlcar®dxyPRgacli8) 4 k380) th@ﬁeo-febfaeh&@aeﬁlve
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according to a known, substituent canversio
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ERRTR I o e BOETI T AR L B BonC Ui LaR i faciude
pﬁ&i@rﬁﬁddebysﬂ:m&%h@ﬂlcsIdfﬂlbﬁidet 0 athe mmiridd afd the like,

produci n un onp und

i% tg‘ ("Xk%(xﬁg’a)lm&‘g%zogle 4o (e)?:iuce& aﬁoig ‘and the
smb}ce,ctaidig a&@dmmpeumbk( XXX ¢t iteco aahpgucideal kycbzaxtqnon

A el iR o i
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produci ng
20 hydroxyphthallmlde, ester with l-hydroxybenzotriazole, ester

with 6-chloro-l-hydroxybenzotriazole, ester with l-hydroxy-1H-
2-pyridone and the like, active thioesters such as 2-pyridyl
thioester, 2-benzothiazolyl thiocester etc., and the like.
Instead of using the reactive derivatives, carboxylic acid or
25 a salt thereof may be directly reacted with compound (XXXVII)
in the presence of a suitable condensation agent. Examples of
the condensation agent include N,N’-disubstituted
carbodiimides such as N,N’-dicyclohexylcarbodiimide, l-ethyl-
3-(3-dimethylaminopropyl) carbodiimide (WSC) hydrochloride and
30 the like, azolides such as N,N’-carbonyldiimidazole and the
like, dehydrating agents such as N-ethoxycarbonyl-2-ethoxy-
1,2-dihydroquinoline, phosphorus oxychloride, alkoxyacetylene
and the like, 2-halogenopyridinium salts such as 2-
chloromethylpyridinium iodide, 2-fluoro-l-methylpyridinium

35 iodide etc., and the like. When these condensation agents are
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(XXXI'l') from conmpound (XXX). [0138] 10 Conpound
(XXVI'11-b) can be produced from conpound (XXXI11-Db)
according to a known substituent conversion reaction.
The substituent conversion reaction can be perforned
by a method simlar to the nethod of producing
ceosgyunte (2086 ioh I INcoappdemred (Cmdqeedlgi{ Gl 3epctive

Gan be. pr d.f 0
O‘%érs)?lvlafclgé X?&SFEO 0%a" nog/\{% u@%r bon g%%&%pegég neroR e
r € agdniponnd Emprexam:)éda byr ea@tﬁmla\hﬁr@ﬂh aar bexyergrioned.

a%h (}ér CarPloCn%. 8f CO %L‘Q&Vbi I t}:)eahéhée% Qie%‘ﬂr%ve

are |on ‘reactl 0 give an alco form
5V\;hh1<£:ﬂ‘éo|f$ cherhasubpexoetre&et bs uymeldogenatiropoanipn of
gga}g d@?u‘% GYgNO, IS ohéﬂgiolﬁﬂ%grmq;e%boé& kalg g 9o
n lons to gl ve car pox or the carboxy S
Imoll.t cpeanlemleroff ormpund t(héxﬂme dihd serpREyied. 1§0140]

Zggﬁ%ﬁqg%% Qséi3§§§%Lrﬁgd‘H¥1 E a PEQARGed 1 HEAMCOWRRURE: ction.

ng to a kAown substituent conversion
rﬁlar,te mchTwmbswtmpaébwé@Qlwnl#I@é@ﬁ ah a9 pe the

10 PRLL QrRd by & Jret @9;(1 e%aathér 4 Qo bentretada Qfethers,
30

produci ng conpound from conpound (
[ 813t iCo hpdramh foXXX |aat@¥aé% hydrprathied PP _
CﬁngﬁgﬂiteéX%?ﬁﬂ&ca@ﬁoﬁgx3%ﬁgkﬂibé‘JSﬁlkéﬁﬂMESQaéﬁﬁﬂhﬂiﬁaln

extension reaction. FOT exarrpl e, reacti ons_wherein
cyanenic bages i &he Lidkferraf KaliedeSotvent ghgreot and the

congiti,Qngrboeinie . CajHReX ¥n éHldiBesﬁﬁ%ﬂé%béoiy ﬂéiebgéd by
to an ester form subj ected to a reductiaon

151 Ehet FRAFtEeN gi the ZR28FEBhGRRT BF METERERSS UB) EE? R §sgnce of

h@'QQEEEHﬂf?ﬂn@TgbéﬁﬁaB@tiéﬂbv@nﬂhé|Ht1HhK€s&ﬂ§taﬁﬂ®|ﬁx¢ﬁdthe
[0142]  Conpound ( XXX V) rein mis 1 ar
plréaﬁé%‘?i‘ WSt%m'suEi‘%‘ER]ﬁ*?g oo TRt RAE- B?erg_‘r include

( BXVE & sQ) st ueh r-edyeli @h carbonate, potassium carbonate,
cesium carbonate, calcium carbonate, sodium hydrogen carbonate

20 and the like, organic bases such as triethylamine,
diisopropylethylamine, tributylamine, cyclohexyldimethylamine,
pyridine, lutidine, 4-dimethylaminopyridine, N,N-
dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N-
methylmorpholine, 1,5-diazabicyclo[4.3.0]-5-nonene, 1,4-

25 diazabicyclo[2.2.2]octane, 1,8-diazabicyclo[5.4.0]-7-undecene
etc., and the like. While the reaction time varies depending
on the reagent and solvent to be used, it is generally 10 min
to 24 hr, preferably 30 min to 4 hr. The reaction temperature
is generally 0°C to 100°C, preferably 0°C to 70°C.

30 Compound (I) can be produced by reacting compound
(XXXVII) with a carbonating agent. The carbonation reaction
can be performed according to, for example, the method
described in Shin Jikken Kagaku Koza (New Experimental
Chemistry Course), vols. 14 and 15, pages 230-239 (The

35 Chemical Society of Japan Ed.) and the like, or a method
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reaction. The reduction reaction can be perfornmed by a
method simlar to the nethod of produci ng conpound
(VI) fromconmpound M [0143] 10 Conpound (XXXV)
wherein mis 1 or 2 can be produced by subjecting
compound (XXXI'V) to an oxidation reaction. The
ORPYRIWS Feek&Son can be perforned by a nethod
sifpidAar to the nethod of produ0|ng compound (I11-m

fromcaonmpound (111-1 0144 0
wher ei it FRFROFYIGF %C%%ﬁe%éeﬁ? R {}]goﬁ %?Baﬂéﬁxéy ()gOOH' 2
C@HD@L%}@r(aMb aaﬁga@tyldf&&&kﬁmﬂ@el théhefpresesice of
an acid or a base. C sati.on_f1 tion can be
5 paFPOIIRET bL B SETHE 3 (P aF SR BnE ROPHH S 2
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0145 ound ( XXXVI e pr.oduce ubj ecti ng
B DR dTPROBA Yot 0o 3 BROEET GHA BREIT GReree
rgduegj on reaction can be perforned by a nethod
siml ar o the t hod of oduci mpaund (V1 ), § .
conpoun ég %ﬁn&BP &%XX%% al’s§ oflols b8P
10pREChE:edh?dﬁnnarbﬁpogwuﬁp @p@@@ﬁ@ulachanxngngubstxxuhnOWm) can
stituent. conver.si reactio or e ﬁccnr
Fh%ﬁolncpu§¥ng aonver |n%l %?093 (§ﬁgﬁeaV| o)
gwbepein Rniswbhedtogen ta(hom ‘srub?snt allqylamonea@ﬁqtonnv\ulﬂng

a%ne%ﬂsgg&p@% G4 Ydi g gsagleget%ngzt hslﬁﬁagg roup

ion rea reduci ng
azudfonir aridogstea mét dbebhiodchudithg é@h%bﬂ#nﬁgergmﬁagﬂye

15t @ePRtRald mgpe hy r%M# nggg?{ gasc'ﬁgea,umdpg iBg of

pht'hal T ¢c aci oxi di zin ydr oxy
@bauaeh»ﬂjéo é%dn0§ubp9@f¢¢@lmﬁ@@h3/de0t%0a3 eBt ingE 1

am.Ragko | they k I 77
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Conpound n al so be produced by subjecting

c @m@@aﬁ@nc{ kx4 Hesier sebrfpo eﬁaalemﬁﬁﬁs c)Rqtglaalkoxides,

reduglii %taﬁ.eﬁ§(§fl%s , Ther 4 eduG b Odeagt i DikeCanThe base is
performed by a net hod
20 used in a proportlon of about 1.0 to 5.0 mol, preferably about

1.0 to 2.0 mol, per 1 mol of compound (I) or compound (XXXVII).
This reaction is advantageously performed using a solvent
inert to the reaction. While such solvent is not particularly
limited as long as the reaction proceeds, for example, a
25 solvent such as ethers, aromatic hydrocarbons, saturated
hydrocarbons, amides, halogenated hydrocarbons, nitriles,
sulfoxides and the like or a mixed solvent thereof and the
like are preferable. While the reaction time varies depending
on the reagent and solvent to be used, it is generally 30 min
30 to 48 hr, preferably 30 min to 6 hr. The reaction temperature
is generally -20°C to 200°C, preferably -10°C to 150°C.
[0149]
Compounds (I), (XXVIII-a), (XXVIII-b), (XXVIII-c), (XXX),
(XXXII), (XXXIII-a), (XXXIII-b), (XXXIII-c), (XXXIV), (XXXV),
35 (XXXVI) and (XXXVII) can be produced as a single configuration
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simlar to the nethod of producing conmpound (VI) from

conpound 5 (V) [01461 Conpound (1) can be produced by

reacting conpound (XXXVII) with carboxylic acid, a

salt thereof or a reactive derivative thereof or

i socyanate. Exanples of the carboxylic 10 acid I ncl ude

d soospovndtespe ssmsiredobya THELRE rAfleaeri. COmpfe isomers
%]”Bgeéa&f ogatﬁ ihEQCId e s§§5iyq;fo\aﬁcefbfaar hoXyhd £ A6k Ehod,
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anhydri des sucﬁ as "acetic anhydride, propionic 15
AFGRT deeSBUEYPR ARG dFS ¢k - ahBREHOTR KESCTySigl Lization,

341483, c&GlnnY Bet BSd €148 a SHEFL A8 r ThSt X YRR OSRNPARE) C each

acid ester, dlphenoxyﬁhosphphorlc ester,
oknfivEy BpRetfy| 2BStehe 12ka. drnpedidpiRenyFhesscap, be converted

CYARREEBELY |1 RaE8S bﬁ%@&ﬁ@ h{é&rt@.ﬂbﬁné/éld @SE@Iyst&Stﬂnsn:lon
wi t h _N-hydroxysuccinimde, ester with

HRIedx SRR IR i RERRL QQ§FéYs¥mtq?dicﬁ§dﬁﬁ%ﬁﬁ%rﬁﬁﬁ?ﬂ?ﬁ%ble

sl rvbdintioshl o @rlg Bysk weatrhepzeotdrdaznt elik@Shetording
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u'K (New

7 G48; Bt Aegerh FRAYHR PhrEEs thggaky Koza
2 ez abhi A2 ohghi $hipestese gt &ol. and, tdageblicﬂ 253 (The

I stead of using th rea |ve r I|c
Aherioel todt BT et by 405 B clifien, S
corgaged {nOXYek)imentnlt haexpisﬁ&@mz;ev@lf a9supa<;d:s| e73 274

condensati o ent | es th ondepsat.i gn

ag“@}ﬁ %ﬁﬁrﬁ @R Eg[b}g?a? cgr quodl“dLl Pﬁa es%srﬁ% pod

aSndidyoudithaﬁenbexylcarbod||rn de 1-ethyl -
%ﬁsﬂlnethylaninopropyl)carbodiinide (Ws0)

9 hl oride and so the |ike, azolides such as

N, N -carbonyl di i mi dazol e and the |ike, dehydrating

agents such as N-ethoxycarbonyl - 2- et hoxy- 1,

2-di hydr oqui nol i ne, phosphorus oxychl ori de,

al koxyacetylene and the |ike, 2-hal ogenopyri di nium

salts such as 2- chl oronethyl pyridi nium i odi de,

2-fluoro-I-nmethyl pyridiniumss iodide etc., and the

i ke. When these condensation agents are 78 used, the

reaction is considered to proceed via a reactive
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derivative of carboxylic acid. As the isocyanate, for
exanpl e, a conpound represented by the fornula Rl-NCO
can be nentioned. The carboxylic acid, a salt thereof
or a reactive derivative 5 thereof, or the isocyanate
Is used in a proportion of generally about 1.0 to 5.0
noleachier bl y about 1.0 to 2.0 nmol, per 1 mol of
campaygnd (XXXVI1) . This reaction is advantageously
performed using a solvent inert to the reaction.
Wil e such solvent is not particularly limted as |ong
as the io reaction proceeds, for exanple, a solven& oH

spchias ethers, ar omati £ r)\(ydr ocar bons, satur atgd
hyt ‘gojar B¥ns, ani des, Rakid ed _Hyﬂ%ﬁﬁ'ﬂﬂbans, 2
nit es, sul foxi des, aro c organic bases an e OH

| i kgu@hga M xed sol vent thereof and the |like are ,

pr ef grabl e. idafian aci di ¢Blbst an | s released by is
eddetonon reactionjcan be erevdatiom t he |ring

pr es “?Eté"fﬁm")a deacigi f yi nglmg gt o renbve the acilcﬁ%”re

substRance fromthe r

anCdel cWkNg qg&Bloni NC uq,e ibagif salts such as @0dj um°
carfignpt e, petassttmearb at cesi um car bonatem

cal car bonat e, sodi um ogen carbonate 20 a

the lLike, org SeS suGhwAg triethylamne, -

di i sopropyl et %ﬁaﬂgnae, tributyl am ne, condensa-
cycl yédinnet hyl ami ne, p{fh@hs@ﬁqu | utidi ne, ltioq (esterifi-
4- di resehginapiriopyr i di ne, N, di met hyl ani | i ne, cation)

N- et hyl pi per |ggﬁ\|a@w N- met hyl pykrol i di ne, N- RO %, (), rom
net,hyﬁnor phol kRexxxl et azgpi dycl Qf:4. Byc@élkyﬁhqnom\en »
1, 2~@8di azabrcyctof 27 2. z@ﬁﬁg CO:R
1, 8-di-gzabi cycl o[ 5. 4. 0] - 7+ ecBhe etc., and the

|1 ke .ol | EonbiddEa.r €action tigwg varies dependl ng oncediae

reaggnt aqéonsol v wto be used, it is generally 10 win
to Zahgg ref eabl y 30 ni nﬁﬁgﬁi Uiy . The reaction Tﬂigﬁf’,gt,:?o",f
tenp taiure | efttally o€'to 100C, preferably 0C

70C. 3:@) Conmpound can beRepracluced by reacting
conqqoued (XXXVIT) wi c oNNQ ci@@ikiationTher
car b¢haii on reaction can er ,or ned—accor di ng ¥@;
for example, the nmethod dex rrb'?edrn Shin Ji kken~
Kagakyeokt@dza (New Experinment glyy, Chem stry Course), v
vol s. 14 and 15, pages 230-239 (The ss Chem cal

5Soci ety of Japan Ed.) and the like, or a nethod

R R, n R
Xc
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79 anal ogous thereto. [0147] A carboxylic acid
represented by the fornula R-O0CH, a salt thereof or
a reactive derivative thereof, or an s isocyanate
represented by the fornmula R1-NCO may be a
connerC|aIIy avai |l abl e product, or can also be
plBYecled by a nethod known per se, or a nethod
anaI@go S thereto. [0148] O conpound (1) or ,conpound

(ROX oundwmher s ah dgoc bon
gr qiip optionaﬂgg—ﬁav ubsFWTuenrégi*ca L eHmt o

p ced by subjectlng ound (1) or conpo nd
( )  wherein rTRyarogen atomto aﬁ”m 2
al ky || atomnomnin r E4E15 0N u3|ng

ating t he correspondi ng
alkylx% I'ng age (e.g., alkyl halide, sulfoni Ccoménsdon
estef o ~al corol and the liike) in the presencelis of a
bdse:: ik Kyl ating agent | i getds@evelsh @ Propoys ion of

abobit’1.0 to 50 nol, pref el astgonabout 1.0 &0 13 P
per %umnnl of conpound ( Il). Exanpl es ofstlhe U&@é N

i ncl i norgani c bases, basic salts, organrC bases,
netan ﬁ;uM prpesisn al kal i tal hydrides, netalwvam-tges
and t'& 11ke. The base is 20 used in a proportion of

an;fE;&Q\to 5.0 mol, prefe¢rably about
mol Yieper T _not of,conpound (I') or conpo
Thi eacti O 'gﬂﬁdyantage usly perfo
sol vewt inert tothe reaction. Wi
not pPamwdieakll arly '
proci@ﬁ?“ for exanple, a 2 ykch as ethers,

arongd | hydrqgarbon saturateqz ocarbons

anmid | @ o T bongl, hﬁo;lgs,k
sul 1ax)i des ana The 'I| r a“ﬁ?xed‘§6TVént“t ered*mahm/
t he i ke are preferab Wil e the reacti tinme

vari ¢€8<dependi ng on the redgent and sol vent to e
used, it is generally 30 min 30 to 48 hr, preferably
30 mn to 6 hr. The reaction tenperature is generally
-20C to 200C, preferably -10C to 150C. [0149]

Compounds (1), (XXVIll-a), (XXVIII1-b), (XXVill-c),
(XXX)!

%E LXXXVH)
iafgn) NQ a
such solvent is
s the reaction
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(XXXETY, (XXXIT1-a), (XXXI11-b), (XXXIll-c), (XXXIV),
(XXXV), 35 (XXXVI) and (XXXVII) can be produced as a
single configuration 80 isoner or stereoisomer, or a
m xture thereof. These isoners can be each obtai ned
as a single product by a synthesis nethod, a
sEpardti on method (e.g., concentration, solvent
extraction, colum chromatography, recrystallization
and the Iikq%, an 5 optical resolution ngthod (e.g.,
fractional rcrystallization, chiral coltii method,

di aster eGh‘E{:jpﬂhod and the.like), each N\lgg'q_ PBer se,
and the likes:|n additieﬂ%ﬁey—c—&n be converted to
desired i soRers by using heating, acid catalyst,
transition netal conplex, metal catalyst, gadical
speci es cat & yst, 10 photoirradiation, strong base
catal yst and the like according to the nethods

described in GShiRr;n Ji kken Kagaku Koza ( New,

Experi nent al fcnhé istry Course), vol. 14, /ﬁﬁé"es 3%1- 2553
ety of °V,£!‘fﬁ£35! Ed. ), 4t H\;g'fjf.f i

(The Ch&HieX

Kagaku Koza(Bf{ourses in Experinental Chenjstrly), vol.

19, pages 2%3<274 is (The Chem cal Society Japan

Ed.) and the LI"i ke or a nmethod anal ogous thereto.

[0150] 81 (R&ction 02) [0151] Re Re Re OH'R XdOH R

hydroxyl ation R xd~ g Xd,-, OH (XL) ()0oO(VIlI-a)

| dat i Ongy X> ~2 red OX oxidation epoxydat kng, ring, en
Lfi [ on) met hyl enayclizgtion t ¢l os g \Re

r Sdugtiieh R7T™XC CHORY Xc ONC

V) (m=1,2) ) (m=1,2)

cyclization

L )

5 [0154]

‘Compound (XXXVIII-a) whose formula collectively shows
combinations of Xc, Xd, R® and R’ [Xc:C, Xd:C, R®:-CH,-R*,
R’:-NP'P?], [Xc:C, Xd:C, R®:H, R’:-NH-CO-R*°], [Xc:C, Xd:C, R°:NOg,
R’:-NH-CO-R*], [Xc:C, Xd:C, R®:-NP°P*, R’:-NH-CO-R*®], [Xc:N,

10 Xd:C, R®:H, R’:-NP°P®], [Xc:N, Xd:C, R®:H, R’:-N=C(R*)N(CHs).],
[Xc:N, Xd:C, R®:H, R’:-NH-C(R3)=N-OH], [Xc:N, Xd:C, R®:H, R’:Y],
[Xc:N, Xd:C, R®:H, R’:-NH-NH,], [Xc:C, Xd:N, R®:H, R’:H], [Xc:C,
Xd:N, R®:-CO-R¥, R’:H], [Xc:C, Xd:N, R®:-C(R®)=N-OH, R’:H],
[Xc:C, Xd:C, R®:H, R’:-NP’P®] and [Xc:C, Xd:C, R®:Y, R’:-NP'P%],

15 wherein each symbol is as defined above, can be produced by a

method similar to the method of producing compound (III-1).
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i gam t g, ()CONIII-b) fornylation QO0~"-e) (()
condense | carbon chain condensation ton (esterifi-
extension cation) Reli co RR Re Rs Re Rl n Ram R7,
Xc YRat ( U rn R CO2Rw cydoal kyl ati on R Xd, X, COaRa
_ZY Xd, 1 B, I g Rem QOQVIII-c) condensa- (Xw)
(K135le) tion r-~ ON SSS3- substituent substituent

hal ogens- N
Re Re %@%“Pég"cﬁg%%gvgﬂl BMER %eOBrSQJBé%f 53051 ndthea $idilar

cyendsa Wltb@q‘lmf- R¥odyciay C%H’O@dX&I%I‘FQ) s EompRaRd
%N’ §<L(l:a\ﬁ b(axk%dlj)ceﬁzb{roél%%%h&@ HaifaR tf@)_xlhb,method

ion R ;9 (C((r ~ oxi dation R-

0of erqd@cémvl gompernd 20IYIAY) D %WOPD‘%) (WB%‘%&PH 1.Pme

eé&@&ﬁ%éaqb&eQQQ§HH3d055M¥18§aEé(Hhe RetKodRofXproducing

compound (III-o), compound (XXXVIII-e) can be produced by a
method similar to the method of producing compound (III-p),
compound (XXXIX) can be produced by a method similar to the
method of producing compound (XXV), compound (XL) can be
produced by a method similar to the method of producing
compound (XXVI), compound (XLI) can be produced by a method
similar to the method of producing compound (XXVII), compound
(XLII-a) can be produced by a method similar to the method of
producing compound (XXVIII-a), compound (XLIII) can be
produced by a method similar to the method of producing
compound (XXX), compound (XLIV) can be produced by a method
similar to the method of producing compound (XXXII), compound
(XLV-a) can be produced by a method similar to the method of
producing compound (XXXIII-a), compound (XLII-c) can be
produced by a method similar to the method of producing
compound (XXVIII-c), compound (XLII-b) can be produced by a
method similar to the method of producing compound (XXVIII-Db),
compound (XLV-b) can be produced by a method similar to the
method of producing compound (XXXIII-b), compound (XLV-c) can
be produced by a method similar to the method of producing
compound (XXXIII-c), compound (XLVI) can be produced by a
method similar to the method of producing compound (XXXIV),
compound (XLVII) can be produced by a method similar to the
method of producing compound (XXXV), compound (XLVIII) can be
produced by a method similar to the method of producing
compound (XXXVI), compound (XLIX) can be produced by a method
similar to the method of producing compound (XXXVII), and
compound (L) can be produced by a method similar to the method

of producing compound (I).
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~' WRa substituent conversion Re n (alkylation)
RIYWL (CH-ml--~--N_OH (All-b) substituent conversion
(AMD (nFl1.2) (alkylation) Ren R %.-. CN B
reduction /reducfion) QQ@V-b) carbon chain extension
ycreation reduction R R2 carbonation RR R? % CN

(Wiflation) R7.1 (CniNH (alkylation) R xR ..e.
y I
[0153] Rspa)%d'x-élf%%% be EEI\rISO/E\l'ch(% s(lﬁ%&{ lﬂ)g 88mpound

cilel)i £at # o¥enigs BF xaeacylwmt)epsmcﬁawlxa é(tFYF?éhzﬁlonx~

§$Féa€ibhza%kgﬂpféé¥8% Ble fGies of dehdt{dd IdtpRbin@uding a

cyclization reaction include a method of producing compound
(III-a) or (III-b) from compound (II), a method of producing
compound (III-c) from compound (VI), a method of producing
compound (III-d) from compound (VII), a method of producing
compound (III-f) from compound (XIV), a method of producing
compound (III-e) from compound (X), a method of producing
compound (III-g), compound (III-h) or compound (III-i) from
compound (XV), a method of producing compound (III-j) from
compound (XX), a method of producing compound (III-k) from
compound (XXIII) and the like, and the reaction can be
performed by a method similar to the methods of producing them.
Compound (LIII) can be produced by subjecting compound
(LII) to a series of reaction steps including a cyclization
reaction. These reactions can be performed by a method similar
to the method of producing compound (III) from compound (LI).
Compound (LV) can be produced by subjecting compound
(LIV) to a series of reaction steps including a cyclization
reaction. These reactions can be performed by a method similar
to the method of producing compound (III) from compound (LI).
Compound (I) can be produced by subjecting compound (L)
to a series of reaction steps including a cydlization reaction.
These reactions can be performed by a method similar to the
method of producing compound (III) from compound (LI).
[0157]
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n s cyclization A1 R

,Xc RN~ :XC RO Xd, (CH )m1

Xd,-, (CH) -1 t6" (LM(mel, 2) (LV) (nFl, 2) Ra Rz
Xa, Xo R n/ R ,Xc /INR cyclization NSA;, XC /N Rl
Xd,-, (CH2)mY Xd,(CH2)mY OO (L) (I) s [0154]

Con'pound (XXXVI 1] -a)
cERRAGTAPPOMY of Xc,

R0 532- R3a,
- NH O Rac] |

R6: H, R7:-NP5P6],

R7: - NP1P2]
[Xc: C, Xd: C, R6:NO2,
[Xc: C, Xd:C, R6:-NP3P4, R7:-NHCOR'],
[Xc:N, Xd:C, R6:H,

whose formul a coll ectively shows

Xd, R6 and R7 [Xc:C, Xd:C,

[Xc:C, Xd:C, R6:H, R 7 :
R7: - NH- CO- R3c] ,
[Xc: N, 10 Xd: C,

R7: - N=C( R31) N( CH3) 2] , ‘L,_)g:: Xd: G Reushu- N, e
R7: - NH O( R3t ) =N- OH] , [ Xo'. & C ], BoR7: Y& N~
Xd:C, Re:H, R7:-NH NET, §%C SA™NJIRe: H RATE, o T
[Xc: C, Xd: N, R6:-COR3i, Z_,)F(Lq [ Xc: C, Xd: N, 0 o
R6:-C(R3i )=N-OH, R7[H, [Xc:C, Xd:C, R6:H,

R7:-NP7p8] and [Xc: G Xd,G¢" R6:Y, R{: - NRd&hd] ,X,,\,[b"s @
wherein each synbol |s_a§tdefsied ghowefcanibe A &«
produced by a methof sinfEdr té°””t“he met hod ofis: (Gham \L(
preguci ng compour,;adge,g )Y 84 101551 Conpoun

( XX %2) _oapr I8 produced BY*™d nethod similar to™°

t hatekt hod  of gr oduc| ng conpound (I'LI-m, conpound

111-c) can be p

-y

rodugell bira mei hod ZaTti i}%?’ t gt he
€0 Q 1d eh1-7), “CONMPO & (cHam””
Or 0 by a mefhod si e to

met hod 5 of pr oduci n| \n/
(XXXVI'11-d) can be

the nethod of producing comgound (I11-0), conpound
(XXXVI1l-e) can be produced by a nethod simlar to

t he net hod of produc|ng c,a;;po 1d (| kzl p)wbsmucamou R2
(XXXI'X) can be produced Bya hodtsismterar_ 9} 0 _n_w
met hod of produci ng Eonmpodid (X&5" donpound (% Fo T

be
produci ng

produced by a nethod S|YmM! ar to the methodYof

R® ()

[0159]

Compound (I-f) can be produced by reacting compound (I)

with a halogenating agent to give compound (I-a), then

subjecting the compound to a condensation reaction using

organic boronic acid or organic boronic acid ester and a metal
catalyst. Examples of the halogenating agent include
phosphorus halide, succinimides, halogen, thionyl chloride,
and mixtures thereof and the like. The halogenating agent is
used in a proportion of about 1.0 to 100 mol, preferably about
1.0 to 10 mol, per 1 mol of compound (I). To promote the
reaction, the reaction can be performed in the presence of a
base. Examples of the base include inorganic bases, basic

salts and the like. This reaction is advantageously performed
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compound (XXV1), conpound (XLI) can be produced by a
method simlar to the nethod of produci ng conpound
(XXVI1), conpound (XLII-a) can be produced by a

method simlar to the nethod of 15 produci ng conpound
(XXVI'Il-a), conmpound (XLLIl) can be produced by a

et Hhaits BRI TeNt ©5 iher meLNBRt dmestobricdingg re%%frw@undﬂhlle

( %%9 scigapound n@t\gLﬁéQtl%@mapg{l Flr191QILH§@Qa§°)10ﬁg g Q@z@

simlar to the nethod C|n nmpound ( XXXI
CHAPEIRR PrOGagds) £ ea@mﬁ%%d@cé@ 9n%1 AR asHCWP%?'

t@tﬁék% matbedt 1ef hggr@éé}@éﬁbngsé?&ffﬁ@é@%j&ﬁx&fﬁc@) amides,
ound (XLIl-c) can be r oduced b¥? nmet hod, S|n1lar

ot s AR G NN AN LR et A6 BUL R

deb XLddgah) cCani g BheguaaE Em@s RetBedthrf Fhkalike
to the met hod of produci ng conpound

Tk e o POl 1 Sopoun (O Ll i

t@hé*&ké&@lﬂﬁtﬁM%é Qﬁriééﬂﬂé©bﬁglﬂ§NH@0UHQ ﬁé&%Xht|aﬂ3,solvent
compound (XLV-c) can %ﬁprgduced b met ho T 3l
95T retnott ok gPBerR Iy 10cBih dGna® pRee sably 30 min

10Ce8POANG . ( 40 kesaPidie tl%ﬁl@gblé?@ﬁeb)isaged&{amwl (&t:m:J; agooec,
to the method of producing conmpound (XXXI'V), conpound
(RESA$92028Nn1HE pPotftEd by a nethod sinmilar to the 30

nmet hod Tofe bbﬁﬂhﬂﬁaﬁ@oﬁOﬁ&Hﬁiﬁdn(i@C@éﬁfo&mﬂpmumdeédﬁiﬁblI)
can belﬁprg_ g a nethod ar _to.the neth 12 of
pFEER Yy Tehy Wolﬂf d 2 HS8AY - %ﬂ%n&ﬁnacj(?(ﬁr %anlco cronic
paoﬂdo&uiebyla.ﬁhﬁ:b@dsennandfaa hetdlheahetymad ofxamples of

prgdu0|n i & OB ound %éﬁ%VII)rggg ?kﬁggg?ﬁQ%fGLésggpiB%lude

3 h
SLgdumpquydcoﬁmmnﬂamteﬁié;?ﬂgz{Géﬁmqlééﬁggdunhb(aunlM tarthe
DBPLO AR DY ottbltﬁst&ﬂ%n%megmﬁ bEld &0 Bg3RId §Rronic

reacti on steps | u zat1 on
Erghp| e-cot. tﬂmfseabb@ eoq'ampéas:tqfom snepxle d@hwaar@yl

g%hgat ,Ansr e r%ﬂe’zﬂ}?iiid% 3. afémgreiarpfzag@acbf&p and

npoun III from conpound
20 st R o4 Jest - p&\%ct@@ mgtakompedndt( 1a paé}aciwmce@mmw#

(gkéfeféﬂﬁgI“%%eOEeQEEEBH”ﬂ%ggeﬁé¥3¥1§ngeff3ﬂmeg) 14 18
conpound (VI1), a nethod of "producing conpound

( PEESENCH onf ceAfifoun®amRLeE, Oh st Rede ofn g utrdrganic

bases, basic salts and the like. The organic boronic acid or
organic boronic acid ester is used in a proportion of about

25 0.1 to 10 mol, preferably about 0.8 to 2.0 mol, per 1 mol of
compound (I-a). The metal catalyst is used in a proportion of
about 0.000001 to 5.0 mol, preferably about 0.0001 to 1.0 mol,

A per 1 mol of compound (I-a). The base is used in a proportion

of about 1.0 to 20 mol, preferably about 1.0 to 5.0 mol, per 1

30 mol of compound (I-a). When a metal catalyst unstable to
oxygen is used for these reactions, the reaction is preferably
performed, for example, in an inert gas stream such as argon
gas, nitrogen gas and the like. This reaction is
advantageously performed using a solvent inert to the reaction.

35 While such solvent is not particularly limited as long as the
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1o conpound (II1-e) from conpound (X), a nethod of
produci ng conpound (I1l11-g), conpound (Il1-h) or

compound (I1l-i) from conpound (XV), a nethod of
produci ng conmpound (I11-j) from conpound (XX), a

met hod, of producing conmpound (I11-k) from conpound
(X?(F‘F‘P)Onaﬁgo‘f‘ﬁ%d%'i er %%&Ptlﬁe F SCTPBh T BR AkFonols,
petherdve drbyasi delydedc&ivtnkar sdtualted nefdieodsriodns, amides,

produci ng the Coppound ,(L1]1) can be produced .
gt L e Ul SR PR O8 L e e SIRERS
Sbeps_ﬂljl’}@dUdbD?ra: ﬂ:}riféi:écﬁatghgnthé aa_cktﬁi gﬁe .pH&[esﬁable. Vﬂ]hile
reactions .can_be perfor . a net simlar 0 e
SRRt O L E oHiTR Mo LomBRRAtHTd 17 PR agBauans CoLyent
200panausad (t\i)s genebel Jyr aduted-dbyp0suby egirefigrably 5 min
conp (Ll to a series of reaction,ste o

CREP O i -5 IR B Fi B R e <t EREE0% s can
berpesfayigededytocalpetchod simlar to the nethod of

P gggLng conpound (I11) from conpound (LI). Conpound
(I? can be produced by subjecting conpound (L) 25 to a
10seri es i theactgaricsbepsiinekidior cageytd itwabnbm acid ester

LON. 4T [ 3 far
reehbee a7 o ERaneRLRCH BRI E TSy Bisltante
( bicbyudt aaycbeporedd of LEgn J18055¢ BB dLReddty enm@B)od known

RERE 8 5 A "R R X TR X r S (Ovm B, 00 0-8)
Qi81€1104) (Xa=c) Y 0. Xa-% R subsbfu- %. Xy R2
15/ PO N Qo o681 (3-£)Noan NiRo Be- pradieR v Ln¥ehalp a
compound (I-a) to a desired substituent exchange reaction
known per se. The reaction can be carried out, for example, by
the method described in Shin Jikken Kagaku Koza (New
Experimental Chemistry Course), vols. 14 and 15 (edited by the
" 20 Chemical Society of Japan) and the like, or a method analogous
thereto.
Compounds (I-g), (I-h), (I-i) and (I-j) can be produced

by a method similar to the method for producing. compound {(I-f)

from compound (I).
25 [0162]
A compound represented by the formula
[0163]

30
[0164]

wherein each symbol is as defined above, or a salt thereof,
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NMA RNR lion PE) Par L) 0-0) Pa>=C) % CH )mO R
substltu- %R~ 0) NANR iIONNANR \Xa _ -
(di~m- Xd. n (CHO7r X B;B 1 00 Y Ra Dc) (4H
Xa~Xp R2 substitu. Xa, Xo R NR lionr R (CHnN
(CH2)nL ;0 Y (1-4) Ro (40 i A" n 7' substlu- 72
NWhich fsRebtdiggdNin fehe peertipiRstepdie (9P B9 0159]
@M@lﬂ&né& ceRPolel REPIULLE BYve LatiipBOnd€ O HRAUREN be
th a hal ogenati ng_agent to give conpound (I-a),

t H%?fi asy Bj eeattigat Hetedmpothdto cCaMRIHFe RS at o presen

r@ﬁ@éﬂtﬁ%nusmigfe%&@lc@m@&lml gnadtidé Or organic
boronic acid ester and _a netal lo cat al%ﬁ P Exanpl es

of ~ t4iel RPBYE TR hgdarpdnt -V hFiderT SRAREHEEY de,
stic el nizrheesyl NabogetkiazBlony)s-ehboridie-s-and m xtures
thereof and the |ike. The halogenating agent is used
MlbcﬁfﬁlGBSP?Y]dﬁleﬁf‘a%Wte 1.0 to 100 nol, preferably
amgwﬁ (Zlm@tlﬁ@lp'ly(}aﬁﬁlc[IQSF-alpylﬂldl(ﬁf—4€Onpound (1). To
rormte t he %#g] reaction, the reaction can be perforned
|M’ L e lopESRygelpanamifies s Exanpl es of the base

i Eslmde-|elﬁﬁygmn-¢nbam4 ba;s&:yclo@ab?glmeghhhmiﬂdge
This_r ion i, s a erformed 87 wi thout
sér\?r%'h%q%ﬁu?ﬁo ?8?952%2%? %/O—Qt he reaction. Wile
yl)cyclopropyl]lmethanamine,
1-[2~-(5-chloro-2-methyl-2H~indazol-4-

yl)cyclopropyl]methanamine,

1-[2-(5-bromo-2-methyl-2H-indazol-4-yl)cyclopropyllmethanamine,

1-{2-(7-fluoro-2-methyl-2H-indazol-4-
yl)cyclopropyl]lmethanamine,
1-[2-(7-chloro-2-methyl-2H-indazol-4~
yl)cyclopropyllmethanamine,
1-[2-(2-methylimidazo[l,2-alpyridin-5-
yl)cyclopropyl]lmethanamine,
1-{2-[2-(trifluoromethyl)imidazo[l,2-a]jpyridin-5-
yllcyclopropyl}lmethanamine,
1-[2-(2-methyl[1,2,4]triazolo[1l,5-alpyridin-5-
yl)cyélopropyl]methanamine,
1-[2-(2-methyl-1, 3-benzothiazol-7-yl)cyclopropyllmethanamine,
1-[2-(1,2,3-benzothiadiazol-7-yl) cyclopropyl]methanamine,
1—[2—(2,1—benzisothiazol—4~yl)cyclbpropyl]methanamine, an
optically active form thereof, a salt thereof and the like.
[0165]

In the aforementioned respective reactions, when the
starting compound has amino, carboxy, hydroxy or a
heterocyclic group, these groups may be protected by a

protecting group generally used in the peptide chemistry and

the like. In this case, the object compound can be obtained by

S0



such solvent is not particularly limted as |ong as

the reaction proceeds, for exanple, a solvent such as
al cohols, ethers, aromatic hydrocarbons, saturated
hydrocar bons, ami des, 5 hal ogenated hydrocarbons,
nitriles, sulfoxides, acid anhydrides, qrganic acids,

| HEFQEMTC the IRFOLeREIRG JXAHP 13 TEFRESATr 24TRT Xdtp reaction.

sehvestucthes epfa aBflotdie dfi ket @rpt&ftamableoupthicha be
the reaction tine_ varies dependln%Pon t he regggnt ap

sBPTENmSd: BY fe MgsBAd FiovPsPEEmS af Py SFG™Ri-fir t'0 S5 6°hRS
pueterally i 30 HHoR e &1t CL3ups . 1nTngdiera:ﬂSiyﬁﬁhe51s, 3rd Ed "

51 RBRETRe GoRBnsaRTUnCr dhe o LB BF et o

reacd) ngd engpawad (l1-a) with an organic boronic acid
gr anic boronic acid ester in the presence of a
Pap atal yst. Exanples of i5 the organic boronic
aci d orrher g&ﬁﬁfﬂ;ubt@tﬁ)@rﬁ Cisafids st eéhei mmntﬁomompdmds

ﬁsgt(ﬁp‘é‘fh lfﬂj;a@ﬁdagﬁ?cp‘br&ﬁgm c ydm ro?)t(aén g5hi &

1ob@bﬁmem:tloaelldsegﬁireltlolprr@faasabxhcﬂa esaaptes-tobnM i ncl ude

e I OL Ao, BLOH R cson . chronatogranhy and the like,
2©/hehe1édxdee1zmdnhecnm$,l whatelby st puae pcaimpadn@man be
”goggegdd' S %%E%ES&P' & sombe; gaec%y oF %bgsn&mi @s{,

presence of a base. anp es o
b@gemomd Mehemiganamd rasesysbadirensition aatal I’@mplex,

15I lmlé %a‘i 99”'1% 9859”%;%&%5dcﬁalyggga%{&o@ig@iéhon or

s use I'n a proportion o ut 25 0.1 to
1@tm;hg hmsef ertblvptapodtti® 8ike a-@rAblg Ywethe mefthodf

CIRQ Pﬂgjec{ a%hl tﬁqkﬂgﬁq{ (?%@Eaké(zg ('Néwu@ﬁgarllﬁeﬁtal

proportion of about . , preferably
alsbenigtnoGeuree)l. (yoﬂm|14 Fer 35m53oﬂe%?&oaﬁdtkm a) .

Thechase isscused di sapPh PPofikkon Ka‘%_;fakab@é‘ia ](Cgut:QeSZQ.n
nol referablg about 1.0 to
e

5.0 of
200&%@69#&?"(tlala§: AR Y & n‘b‘%rhlEdcat‘équspur%R al?l7é ?734 (edited

Ox}JeRe | &éﬁﬁ@glfﬁcﬂéﬂ?S@f rRgehl oft}d thBe111eacll aMméthod
préferably perforned, for exanple, in an inert

SENEARYSHRT I’?h8§e'%f?'gd’ﬁer§%% a GPEFORRANIGRY RHRFP tlﬁem?fr iGgn be

Thictal gLl | ARileS coaga@m AYGOHSS Ya rseéf:@csmeusa@@armmg on
solvent inert to th reaction.

| h,
oLk h ChF e e 78 PoRG e franer 1t0etE B

25 also a mixture thereof are encompassed in the present
invention. In the above-mentioned reaction steps, where
desired, compound (I) can be produced by a known hydrolysis,
deprotection, acylation reaction, alkylation reaction,
hydrogenation reaction, oxidation reaction, reduction reaction,

30 carbon chain extension reaction or substituent exchange
reaction, conducted individually or by a combination of two or
more thereof. These reactions can be carried out, for example,
according to the method described in Shin Jikken Kagaku Koza
(New Experimental Chemistry Course), vols. 14 and 15 (edited

35 by the Chemical Society of Japan) and the like.
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88 reaction proceeds, for exanple, a solvent such as
al cohols, ethers, aromatic hydrocarbons, saturated
hydr ocar bons, am des, hal ogenated hydrocarbons,
nitriles, esters, water and the like or a m xed

sol vent_  thereof and the |ike are efer %

the re5CFPYPY it Al PEst ﬁgfgﬁ éﬂu?'ée$é%b§n " EHd

Sk are)t fofOeMpUlSECbhdsfe tSargaeTaﬁr abbryce]:ltmaﬂldrg 200vdt,

f ) to 1Q0 Th L. t t
eECRsE ek, J5GE oM faPAb Y OCH of 180G COTBORo. 0

Aeryiﬁalmﬁgamﬂdh b@éewystaamnfhKMbnorghwnmatbgraphy:aad|the
iter represented by the formula Rao-M a

d hﬁ%r0|ally avai |l abl e product may be used or can
alsvetie produced by a nmethod known per se or a nethod

anal og S thereto 161] nmpoun I-f can qal 8
be pro uced %%’sugjg@tlngOb%%ﬁboun ?qigf Heé &an
Shbstdriveentd edtbangdesigadt salt bynevmetped SEOWﬁHper se or a
reaction. ¢ e [i Yt
eeho sed BRseBE <yt R R ek
10 E;zzp‘eurmelntaal a Glwémi stt y:aﬁobﬁ scec)r}veurobé irfp anﬂre!:.es form or

(Sgoéhedrr %gsip %%%lgj%"o t§c9&|1§1to¥rnogg %Oas%a nd t he

ous there ounds (1-9),
(mOdelq?klpy t@redefE-j) can be produced by a net hod
simlaretg, thed Horsp5 00U gy 0URG, hirhy of
from cocr?pg (If;? Zg k{ 01825fi A co%p%un repg}eserﬁt%do by
tnempmnw(&) r[le@ap@e,]a perponnd Xgh TS cppasted 3pe [(OrBg|nd

15 V\’f@g{ Z%:?cheég{lea%@f%ﬂl ahS @ afHelh gL, ahO¥Eri OhcBdS@tk. under
the phy31olog1cal condition in the living body, that is, a

compound which is converted to compound (I) by oxidation,
reduction, hydrolysis, etc. according to an enzyme; a compound
which is converted to compound (I) by hydrolysis etc. due to

20 gastric acid, etc.

A prodrug of compound (I) may be a compound obtained by
subjecting amino in compound (I) to an acylation, alkylation
or phosphorylation (e.g., a compound obtained by subjecting
amino in compound (I) to an eicosanoylation, alanylation,

25 pentylaminocarbonylation, (5-methyl-2-oxo-1,3-dioxolen-4-
yl)methoxycarbonylation, tetrahydrofuranylation,
pyrrolidylmethylation, pivaloyloxymethylation and tert-
butylation, etc.); a compound obtained by subjecting hydroxy
in compound (I) to an acylation, alkylation, phosphorylation

30 or boration (e.g., a compound obtained by subjecting hydroxy
in compound (I) to an acetylation, palmitoylation,
propanoylation, pivaloylation, succinylation, fumarylation,
alanylation, dimethylaminomethylcarbonylation, etc.); a
compound obtained by subjecting carboxy in compound (I) to an

35 esterification or amidation (e.g., a compound obtained by
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which is obtained in the reaction step to give the
af orenenti oned conpound (1), is a novel conpound, and
can be wused as a starting naterial of the conpound of
the present invention. Preferable conmpounds include s
1-[2;(21nethyl-ZFLindazoI-4-yé%c cl opr opyl ] met hanam ne
, Suliqoring . GRINRFY[ in CORPPRPGZ b%i, Fl éatSW | Hfiigrgfication,
ybn&ygal eptepytilcart BaNa¥irBBxymethyl esterification,
1-[2-(2-met hyl pyrazol o[ 1, 5-a] pyri di n-4-
yP%%S&HX}BP ﬂt%g}h%ﬁﬁﬁﬁlﬁé?a-¥?n, pivaloyloxymethyl
1e£‘2e1£i2£-ifetahyén,2 chaﬂ%zfﬁboﬁyyé%@tﬁ}yppéﬁréﬂ]fﬂ@tﬁ@nam ne,
5§P§%%éj1§§hg€%ﬁ%%i§g§% i -,ﬁg%%égt §E—Zﬂbxo—l,3—dioxolen—4—
1yl PndthyehéotariZs Rt 1vH,- 2l stazabxdearbonylethyl
yl ) cycl apr opyl ] net hanam ne, 15 .
BRI SRR R ShiE ) PR FRp ST ) By of
hanese rempodnd2-chii- bé Yaoduledretdoyl e@ipdundazDd) -b§ a method
yL%gycl%Progyl]nethananine,
1579 £%hfOr o- 2- net hyl - 2H i ndazol - 4-
10yl ) cyclzoprogmid rfetheasgraund, (IR0hay also be one which is

i%%%%%rﬁ:&%iﬁ?% {c%]g%%r%nr? né(:I%_ gllggz_r .d ipﬂi/ssiéilo)gical condition,
1s%&h [8 (hosé¢ |descompedyin THARSRZN Do 2KEIHAIED d{ Pevielopment

ylLlc r h m ne, . _
(PRI I SRR Loaperes o tiak B 1008
y (Y ER@HAHBr BRYTHENIRt hanani ne,
lsﬁgh?ﬂ%@-nethyl-1,3-benzoth|azol-7-y|)cyc|opropy|]netha
1- [ 2- ( ¥hen3cernerothi Bdikesol squsas) syeh ot opyliavetisanan

rlgtereoisomer, positiconal isomer, rotational isomer and the
1-[2-(2,1-ben2|soth|azoI-4-y|§cyc|opropyl]nethanan1ne,

ahikeptirgalisgment iape MorFHIIFeRE6f enePmPaEeed gy eorprawed (1) .

tB8r| dkfp1e 30l Eakpdihd N8) af eAEBLHEANAd 1E§RDECHLVE
reactions, when the starting conpound has am no,
20 caPBYSEA 1RpERDEPPEFaked HErBr 8ciRITE g r buflspherceempassed

g5 QUBSHITRMAD e r 0t REdLd sBifeBs d2mObE AUt nBH 04D independent
ggggégcltlsy bgsae ds;nr?:htets]j?s pmeepatnlsdgr Ca? esrgpgg:g ioa}ln (Ijneans (e.qg.,
concentration, solvent extraction, column chromatography,
recrystallization and the like), optical resolution methods
25 (e.g., fractional recrystallization, chiral column method,
diastereomer method and the like) and the like known per se.
Compound (I) has a stereoisomer due to ring C, with
preference given to a trans form.
Compound (I) may be a crystal, and both a single crystal
30 and crystal mixtures are encompassed in compound (I) of the
present invention. Crystals can be produced by crystallization
according to crystallization methods known per se.
Compound (I) may be a solvate (e.g., hydrate etc.) or a

non-solvate (e.g., non-hydrate etc.), both of which are

35 encompassed in compound (I) of the present invention.
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35 the like. In this case, the object conpound can be
obt ai ned by 90 renoving the protecting group as
necessary after the reaction. Introduction and

renmoval of these protecting groups can be perforned
by a nethod known per se, for exanple, the t hpd
descri BedOTRPURgr QREEIGd, &1 ER b SPRORS dinBor Sfint Res) Sr -
31 Ethd' the (Iihe0dos aa Mo GheaiitissBat Bf ompdhndVUIS, of the
Wl ey-Interscience, 1999) and the |ike. [0166] The
cBRFTGUr AEYOHi%0oners of the aforenentioned conpounds
(fv)es; (LV) can be isolated and purified by, for
exanpl%j ais cgnve ti.onal separation nea

) s suych,as__. .
5 ext r actiPBROUG €67 y&t a9 PAEFBH l&V%‘?‘H‘i“aFF%‘ﬁ, tgh affinity
civomatlagvaphyeapdtdhe (MIkesecephen, iMTgnBydepabrpPn Since
occurs eby a_pure compound can be. produced. Ln
TR SRR R e R A e v
paotitisd ebysigatbisngelacindnca¢ @dptstr, affiarisiyt amd tiet alke,
c lex, 15 net.al catalyst, . radical,species.catal.ys
oAt PeNa R ore: G171 3o Ear e verShhE (e e
10 agenediongokicitye mephwibctdescroiedtyn ShridhofokieEny, drug
Ki ( . i t emi Sty ur se .
13RS ItER, S ERRLITEY B SHTLRLLY RS Bef®he in
Japamgtabliikkerrndagakui WoxaneCoty debsprpt2@nExpestinibnt &dn,
S AVAN ++197 5 0R. 3r [ by
CREBguen, Sichblon SRl pituil), B2 (heeLl ol
nehavhcegfiatdyareduher eComposl dby actcGorpes periditagin

15 PYESn 1 SOTRI m&Rh 1€ (o 0! algde, WAl enepamound ity hage a
st ereol somer dependi ng on the kind of the

sOBgt iRUERL; Feronhgnkeie hyBFReranc: §ke fLliked - 255 disedud as

MaXEMH i REEL Qi tAr @ BcPMRagsethity EHE H183$8RIn receptor,
i nvention. In the above-nentioned reaction steps,

wWRBFelcHésiye® MedApOUHY feFFPEn 98N HFlod FEEdCHy ke used as

kaoproghdeet ¥Sicy thé%%&;tqet Pl fReYhadi R skegsddi My
al.kyl ation reaction, hydrogenation reaction, |
20 QAP HLESTR S, BYAASIGROM I RUUEE | GRF r G48E3Th POSBLRLY Haf Luenced

Chai e EXloaRSTY PrEJreaghhdlt, 0k 184D dilsb@dis eeCBanNgtntrinsic
regctio , cQnduct ed individuall¥ or,b%%a conbi nati on
of LB LroIfore ©ndr e SYCPRBRESTURELFRhs NERAHR and the

caikeérd extitindit s@¥appdisorders, circadian rhythm disorders
(e.g., time-zone change syndrome (jet lag), shift work sleep

25 disorder, irregular sleep-wake pattern, delayed sleep phase
syndrome, advanced sleep phase syndrome, non-24 hour sleep-
wake syndrome and the like), parasomnias, sleep disorder
associated with internal or psychic disorders (e.g., chronic
obstructive pulmonary disease, Alzheimer’s disease,

30 Parkinson’s disease, cerebrovascular dementia, schizophrenia,
depression, anxiety neurosis), insomnia and the likel],
neurodegenerative diseases (e.g., senile dementia, Alzheimer’s
disease, Parkinson’s disease, Creutzfeldt-Jakob disease,
amyotrophic lateral sclerosis (ALS), Huntington’s disease,

35 spinocerebellar degeneration, multiple sclerosis (MS) and the
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according to the nethod described in Shin Jikken
Kagaku Koza (New Experinental Chem stry Course),
vols. 14 and 15 (edited 3s by the Chem cal Society of
Japan) and the like. 91 Conpound (l) can be isol ated
and purified by a known neans, for exanple, phase

t LakeX e PSYERPRBITOLAL| GHFeagspy g - e REPERISLOA; anxiety,

fpagbional sdiadd,! babt Ofburdak 941k :cRBVET Sd:0Rr (p1SD),
crystallization, recrystallizatjon, chronatogr y and
1H@@

t Geas®ay Rlélarfcéfém VWEH Z0BRPSRiI 20F) The 1ote °Z¥ a

fHQSoMOWB ) sep@Ne QREncBOnY ernh@ﬁ E84101 tA veeShg8dment
sal t a method known per se or nodi fi_cation

5tH3Fébﬁ 2AIRERLR A he k) coﬁfﬁﬁﬁﬂ}c(F?HFE?lSBeEERQﬁ ned

a@lgo%ﬁs, (bl g Canchepesnvierrkedeidi,0 carétsea fﬁ.@mmﬂfage,
anot her deS|red sal t. by a netho knomnE%éyase or

mBdRET SAGn 2P R et RO ILIKES mpSTHT 3¢ PRI EYE5EY Iy (o9
aﬁ@dﬁugralﬂapr ggmgl Qfordcmﬂpmwd wbkﬁ;la[ﬁ&ﬁri&jarjzoimblthd like),
ich js converted to co wit.h a_reac
G088 2 ERTYTRE (Gadt 1 BLAT MRS, SRy A ng Avanatl
10l Skat®Gingathe aridiel) i, OBarndert he. ¢i vibrgibotyort hattuisarg
coggound i,ch is cony erted to compaou

8PP 91 P BRI ATCHA - Py TP BEYRTE SPREndrasPine, g Tyrerd
ara:aenéynmhaalm@émo wadcewnhi 1(BlIyn§eza::)b naected damceo nqmb (e
rolysis et ue, t
R N L R N R
smbpesmalm;caminrungwoeongmuuumaal)c¢ki annacgdnnemongastrlc
1s2HERL ] QlLopRLPHOSANALY) AL P Shnced 09 QUR0a1 cancer,
ofita d%w to an

STUDj Bt ng I'n” conpouhd
eumaisancadcgtuonectﬂlanyheﬁrxadlvgs cancer, hepatocellular

p?&&)ﬁhﬁéﬁd“’%@ﬁ@?{é’%"&t 'cQHc pjrmcr?itlc endocrine tumor,

0XO0- di oxo
n@tiﬂgayxcarmﬁytawm gﬁéiblaﬁﬂ@rof:m%ﬁyl BeRbkp cancer,

pM&rlrdBE% r{l% thylatd:o ?)elpic\! al Qb eXViRIRYL 8t i QredNdrenal
tert- thﬂ

etc.); a conpound obt ai ned by
205 mléct:arwgemy HEBSAS TUROE orRFAFIETE | JANCE TanuByALat Phafder

aldopl-ati opy1vRROSHNY | at bRThe3RaRke POTRNEER dfullerife
conpound obt ai ned by subjectlng hydr oxy
cervix, cancer of uferine body, Uterine Sarcoma, chorionic

disease, vaginal cancer, ovary cancer, ovarian germ cell tumor,
skin_cancer, malignant melanoma, mycosis fungoides, basal cell

25 tumor, soft tissue éarcoma, malignant lymphoma, Hodgkin’s
disease, osteomyelodysplasia syndrome, multiple myeloma,
leukemia, acute myelocytic leukemia, chronic myelocytic
leukemia, acute lymphatic leukemia, chronic lymphatic leukemia,
adult T cell leukemia, chronic myeloproliferative disease,

30 pancreatic endocrine tumor, fibrous histiocytoma,
leiomyosarcoma, rhabdomyosarcoma, unknown primary cancer and
the like), hyperinsulinemia, metabolic syndrome, obesity,
diabetes, diabetic complications (e.g., diabetic retinopathy,
diabetic neuropathy, diabetic nephropathy and the like),

35 hypertriglyceridemia (hyperlipidemia), hypertension,
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in conmpound (l) to an acetylation, palmtoylation,
propanoyl ati on, pival oyl ati on, succinyl ati on,

fumaryl ation, alanylation,

di met hyl am nomet hyl car bonyl ation, etc.); a conpound
obt ai ned by subjecting carboxy in conpound (I) to an
351eH@tory catsesicot © efri-dAB PR iCe cgrdiar CaRpotRtd (€-9-/
ohyeded abyin 2 #4Bh e CrigigaCRE RPN si Bnd AMROUMKL (| Letbral

an ethyl esterification, phenyl esterification

caAPPRIEet AFFCESSELEFIRiRr | BRt e T R lImEERYIRAF SoREltafy FTCA and
esherifidegat i hor RirYahOy teXYaedindaseest eliishiraat | Ng.,
et hoxycar bonyl oxyet hyl esterijfication, 5 phthalidyl
5e§¥§H?¥%'céPF?ﬁﬁln€§9ﬁEﬂqﬁﬂth2-%&%ﬁﬂ',9§H??88ﬂ°éh§4-
YipRidide i 06t giid fidiabeffocine! aRexydayy canberyildet, Nyl aucoma,
esterification and nethylam dation, etc.), and the
| PRRI2ATY  OF T 1ahd e Peip SYREEC R e thT odi€ed®? Rsm
?mapmmﬁd(.l éIrbyédaiﬂﬁirthdt ié@cwﬁ’feﬁgﬁvé ﬁﬁorl -iﬁmﬁncﬁfe@dlﬁ@ion,
or _compoun |) may al so be one which is converted,
i P8 orso Eﬂ’aé‘t%e}“eﬂﬁde"rraé’qﬁﬁ%-’r%ﬁlc?&i' caFSEnart Tottation
10 SUEhocasi athes e (€esr cbetrddept YAKEHANtAe KAeHATSU
&EFX? opnment of Pharmaceuticals), Vol. 7 (Design of
cul es), p. 163-198 (H ROKAWA SHOTEN). 15 [0168]
When camppundd ((I) HasmetSiorer so Shiclabdseopitiedabs i Starer ,
stereoi s r Qsitiopal isowmer,. rotation i soner .and
¢ REETIRE O o RshePE e Bt S8 ape “SedimabLad o fre
compblincr( bprenteorléxatple, wherutzoeposndoplifahasreatal,
15 ORbE £l el 3@ Bhm: AT+ 20: ORL %gk.% SD%[tsng,aro%t ?9 %eo'?o%m of
racemate IS al sO enconpasse n -conmpound (1) ese
i sopermnacentbealbscaboett i cateperidgnt pirodgelisgingldy

SYBLASSIS TEAPS & 2B SERHAELO0D MHARALL G method (e.g.,

concentrati on, S_O ver_1t extraction, colum )
chhenmetdpdapghycribedc iy sth |Jppane s Fhadnad¢rprdeiiregtc. ), such

OQEi@éﬁlé%eﬁ9hbﬁd&¥ﬁgn§£§5¥k%o%§e&etéblettrf%iﬂ4%€§£ed tablet

recrystallization, chital colum nethod, diastereoner

20 mapAothadd kEhe RAWESY / aBRRE! | FRRSUdSoWhiEid, sgmulsion,
Conpoanid &, ) 1 BAS-18 o8l eEGRIcEARBEY dURsk Qi hddiGcFeadd t D
p;iéggﬁggﬁingkgigqt%ugligéﬂgi ng{gt, microcapsule etc.},

plaster, orally disintegrating tablet, orally disintegrating
film and the like.

25 As pharmacologically acceptable carriers, various organic
or inorganic carrier substances conventionally used as
preparation materials can be mentioned. For example, suitable
amounts of additives such as excipient, lubricant, binder and
disintegrant for solid preparations, or solvent, solubilizing

30 agent, suspending agent, isotonicity agent, buffer and
soothing agent for liquid preparations, and where necessary,
conventional preservative, antioxidizing agent, colorant,
sweetening agent, adsorbent, wetting agent and the like can be

used appropriately.

35 As the excipient, for example, lactose, sucrose, D-
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Compound (I) may be a crystal, and both a single

crystal 30 and crystal m xtures are enconpassed in
compound (I) of the present invention. Crystals can

be produced by crystallization according to
crystallization nethods known per se. Conpound (1) nay
bBaAn KR ly af By g COTRSidTARe STXSTR1GING C%Hl%%ﬁ'v&tlght

( 8nBydrdt@nshytHiat 8ced Gno thethiief cwhisd m@heidfed. As the
enconpassed _in conpound (1) of the present _i nventi on.
93U LGP FouRT Ieé‘B‘E‘Péﬁ' \Kﬁ‘atgﬁeahu‘? %Fég%t?'e gleivy stgprate,
14§1c,35@1101@é311 samac& hend itkl@)li}& @bﬁ%@&t‘e@l&@&&@@.d A8 the

und ) of res in [0169; 5
5 BRSNS TF) cHinaile. SRa P AR LR S S SR -

afnﬁhlﬁli’dq&, tiextml, ahp@tdkypegpplﬁﬂuawa receptor MT2
rec tor . I N¢ge C oun act ato
LB PepR h 6P oI aat helr Oty TeliedlafBng hellen,
nehafm,ngeegem,omeaﬁiiafémmam tsiaﬁlbmke shows | ow
toxicit .g.,..acute toxi chronj c toxi.cit 0
 Sreboinesy B tIPes AR b Lk gRg) bf AeRtibndd: A8 ene

1acaﬁdimﬂa@ﬁanttyford@ugmpldu:emacthxnnarbaxgmeﬁhy&neblﬂgosamd
t he

' th t [ it
veas ki o B BB oshr el FabhBnie s ke Bty dppem
exerktxtmetant $teerchi keyhydroxysremadicaell lakose and the llke
p%%ﬁ“i?é’%%‘t%@kecpr oggc‘éhe 98?%’ d f%l:) eQa%p%.e wz?ter for

atoni n agoni st 1 n_nmanma nolse, Taf,
harrseelrlomabbccvholoapromcﬂ@gle bbwmle mshee@l,rmak@ye 0il,

15h‘ég§9 and to??vé 48) n&%&%{%% &h 1R fﬁgﬁ@l%%' ekl OTh M 0

ndi ng a |n|ty atoni n receptor,
partikiliging, a@enﬁ;l,af-@nlaxaﬂ@éeptmlyggbm@rte gamdokan be

U%?cgp?fenea g@{z@&ﬂy 'Daﬁéh&‘l&ﬁ t B@ﬁ@ﬁe lﬂ,tehgogl{éJg eftﬁéné‘l

di sease possibly i nfTueniced by ["at oni'n.
" #ird sRBINBEEBRMA y qhﬁﬂ?%@r@éd tbyefrkélnatlalnirlrﬁr SPéitum

exarBbsates! 66811 %%95{@ drfe Ghe 190 LRSI Ko m%ln%@ned As
di sorders ( . 0., psychophysiological insomia and the

20| jthe) SuBECLAS | 9 te e fOT i WGFRER 5, SWfRE R Eh SHRR BFn

dis$ @k B@T 1S i b Rafblarti hBE- ZQN@mChaRGR Syndsese 16hey1 | ag) ,
shift work sleep 25 dlsorder |rregular sleep wake

pAMLBPREORIOPayRd 1ScdERimh 20 Zza L keRirBiEn afien c BER &F tdop Lum
PRAs6r 8368452 YBe rI0 AR s i atsl, €8 the like; for example,

hydrophilic polymers such as polyvinyl alcohol,

25 polyvinylpyrrolidone, sodium carboxymethylcellulose,
methylcellulose, hydroxymethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose etc., and the like can be mentioned. As
the isotonicity agent, for example, glucose, D-sorbitol,
sodium chloride, glycerol, D-mannitol and the like can be

30 mentioned. As the buffer, for example, buffer such as
phosphate, acetate, carbonate, citrate etc., and the like can
be mentioned. As the scothing agent, for example, benzyl
alcohol and the like can be mentioned. As the preservative,
for example, p-hydroxybenzoates, chlorobutanol, benzyl alcohol,

35 phenethyl alcohol, dehydroacetic acid, sorbic acid and the
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wake syndrone and the |ike), parasomias, sleep

di sorder associated with internal or psychic

di sorders (e.g., chronic obstructive pul nonary

di sease, Al zhei ner's disease, 30 Parki nson' s di sease,

cerebrovascul ar denenti a, schlzophrgnla gre33|on

a8t A E6r BERS)Pnens dioniFBe AF PRI 7409 agent, for example, -

n%umﬂ@eras&@fm\@ 20l §£apAScOBndol 8881 {18 denenéda be
Al zheiner's disease, Parkinson's disease,

CFETT 218 %Yt - Jakob di sease, anyotrophlc Iaterm

sqloeropi s (ALS) Hunti ngton's di sease,

Sand T ha"igR Pk &P ont) PRI a?sﬁaei‘fg'g%%ég' urkRLion

derraﬁ:essmypenam@ elny the tmmjleat dif semdeistyadbhy au rrat iC

stress rder TSD onal nelancholla
R e S H T

seﬂmht%edj,erfemt emmpﬂ]el df@f)g:maﬂ.l a@nmqsaranmn th éaddy ,

a i SC mec centr ner
a% nts Qd treal ent of _jinsomnia ?% #% 0.001 to
I:)SOI‘ ers , cerepra I NntarcC Oﬁ cereb ra

1oheamouthagte3/kgbbca:iyn wedleing, amefehaﬂlyl Iabgout dbi0bato about 2

TIPS, e o

|nJur I njur vasc
d éoelmt wauihe gas the compoiiral of tlemresant Binvendhger 'which

I qsdkﬁg%§§1@§e%éég%dighg)'Tﬁ@ngggé gg'&es beﬁk aéﬂﬂﬂastered

pituitary , glroma, acoustic S
r etbionbbl dst nbimashyr dey accmrdéng fphéhyngﬁmto@ancer
l aryng e CBHES L d%a@ﬁgrcéﬂbohhﬁ of‘yﬂguﬁregéﬁﬁngﬂgentlon in

“resot hel i al tumor, breast cancer, | ' ung_ cancer, .
ndes ﬁhwe-@@mlmmﬂg “egneler (PhamBRFeuarRL | W@O@aﬁé@m) “

9aiolk Col 1 ¢BNEEH wiRSBPNAUL Ihota Kdposdtpsienal can_cer
col orectal cancer, colon cancer, rectal cancer, |iver

cafdd?] hepatocel lular carcinonma, pancreatic cancer,

pancr eajhdh @REOSHgRNEUSPthe Bkéséﬂfy155@§E1dhaﬁﬁe£pplled to
gal | bl adder cancer, penile cancer, Kkidney cancer

20r &P PBI WS 2PaFREeNtiPRE (S e 8RR it Fé‘haﬁe s§edet?

CafpRbprifsd ksmbiEmionPk oSt at 9h§ﬁﬁk€cféru,tlﬂ£l nRyeyitbbadder
cancer, vul var cancer, ut eri ne C%ég & Cancer of

ut'deRRBent devPRd gelfcal L hremigy e H At he

sar comazn cimer EeNi dvindi, ssacs@ubmagl s o(faﬁﬁércon@%ah& of the
cancer ovari an

SR e E o Doy B oerie et ety %ggﬁﬁe{%&? to as

25 “the combination agent of the present invention”

As such concomitant drug, for example, sleep inducing
agents (e.g., GABA system sleep inducing agent such as
brotizolam, estazolam, flurazepam, nitrazepam, triazolam,
flunitrazepam, lormetazepam, rilmazafone, quazepam, zopiclone,

30 eszopiclene, zolpidem, zaleplon, indiplon, gabaxadol etc.;
non-GABA system sleep inducing agent such as eplivaserin,
pruvanserin, diphenhydramine, trazodone, doxepin etc., and the
like), antidepressants (e.g., fluoxetine, sertraline,
paroxetine, venlafaxine, nefazodone, reboxetine, mirtazapine,

35 imipramine hydrochloride, duloxetine, escitalopram,
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25 tunor, soft tissue sarconma, malignant |ynphona,
Hodgki n's di sease, osteonyel odyspl asia syndrone,
mul ti ple nyeloma, |eukem a, acute nyel ocytic

| eukem a, chronic nyelocytic |eukem a, acute

| ynphatic | eukem a, chronjc | hatic | eukem a, adult
TEART Lp &R X R H o FiEE - hyé%n‘gﬁﬂefté’r a9FVE dPslase,

SO RGN 8RS IKroRALesdn, nehlmrazefabmws dhh sép@G Y O lam,
| e omyosar coma, rhabdonyosarco nQwn rlmar%;E

Rl SRR R S A T L N

symifegmer ohBsiebye (dliGabeties)indsabeidec iabipl icrat bOdts as

di abeti c retjnopat di,abeti c neurop thy,

s (R neTPaRBER SN de Wy “qepert £RE:
hy@fﬁﬁﬁaugfuﬁuﬁmodeatfnw3m¢peréuqm denidebenbyeenmmnantbme,
95, ¢l eyl at or dlsea%: % u %qlcro re551on such as
JTEERSEE (R GC- 7 RYOLE DAl SIRRERE bk 4R

pRTimes abtd. t headl tlkee)],lkeer ed:rrtalparh:pn:qninexyents (e.g., L-

a i oscl er I sten03|s after

téé&{’i %%Frerf}fc)}&ﬂe?arﬁ +i‘ rac 2ai 8RR Gr of %pofﬁ‘Aé?Pg
1o(ea@p:goaldgsugnam;pexmlﬁﬂ:enEamapn@nd t trzabehigde etc.),

ost eo SIS roducti v n d

aPASERRLREL Gl S0 v EEe O M THESRARE s fpra

bnmkmzqi¢ndmenﬁseamdntruaﬂaphetxnmwebe ) mereiroheekhijen factors,

aggéf%p%ﬂ’tﬂ:t da%tgf ng téc‘ﬁ% ZE‘% : %IHEU r(]g r g u loﬁ!ah%lne,

cogni t'i ve enhancenent, tran Il zati o stress or )
r egspextiidonet orust Liepinet iidap¢ridpne, coke -r)ac bppobipiganic

15t Egeﬁﬂéf% yl Osllmh mouwu&alatakﬁﬁnegfmétg&zpe

revi at corrpoun of the pr esent
i nt@rﬁa%ﬁt}ncaﬁt%ér sattelhyragkeHiigeererntor(gt gy, g@ptopril,

paLest.anal bya{£9a, §%ib§ﬂ§0tiﬁ’ca§:99¢fr@ ah€&di@inel S

i ntravenous adm ni strations etc.) by |tself or in the

f abpFSTolog, phranraselel c ACteBRsdint LBFR Y aV At FRF AR
PhandgdcRl-adi cald.y, @ﬁ&&%@@h@ SRinftis€EoRCHAbEEEY (Qg,

convent i onal nethod (e.g., the nethod described in
20 { REOFHFRTERR! Pf?érlﬁéé%%j’éiea BE LI 9T isy cHH T Res of abt

(haﬁé%ﬂnﬁaé Ugsy 11608t ktdahl e&ntlfplhﬁep@@ta@dntgbleatg 20

and t |ike), powder, granule, agzule g

eftF LRI ine s Renardponis q&ﬁﬂééﬁoﬁ% PPositts tjjmaser

suslgatdiﬂdséel@ﬂsgtaawpagt@toprhr(tﬁ,ogldlﬁmj agghied (e.q.,

t ef, .mcrocapsule etc

ﬁlnolenlc acg l)ascorbfc aé&d, icosapentaencic acid,

25 docosahexaenoic acid, tocopherol, etc.), vitamins (e.g.,
tocopherol, ascorbic acid, etc.), sex hormones (e.g., estrogen,
estrone, estradiol, etc.), antiinflammatory agents (e.g.,
prednisolone, betamethasone, dexamethascone, etc.),
nonsteroidal antiinflammatory agents (e.g., indomethacin,

30 ibuprofen, acetylsalicylic acid, diclofenac, naproxen,
piroxicam, etc.), COX-2 inhibitors (e.g., celecoxib, rofecoxib,
etc.), cerebral circulation metabolism improving agents (e.g.,
nicergoline, ibudilast, ifenprodil, etc.), anticonvulsants
(e.g., carbamazepine, valproic acid, clonazepam, vigabatrin,

35 lamotrigine, gabapentin, etc.) and pharmacologically
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plaster, orally disintegrating tablet, orally
disintegrating filmand the like. 25 As

phar macol ogi cal |y acceptabl e carriers, various organic
or inorganic carrier substances conventionally used as
preparation materials can be nentioned. For exanple

saFeeiable apkitt hereofdanti Ve 1dfencars Dexpep;isred-
| gpryxant, binder and disintegrant for solid

preparations, or solvent, solubilijzin agen
suspen@¥n§ORYEHPY FROICAPETRY Hgdhe, P’getﬁeflé %‘f?ﬂltlon and a
Seshdimid aagedtud, 0k lsth;ﬁéd:h@rpéﬁféﬁtatshelm%s and where
necessary, conventi onal preservatl ant|£X|d|2|ng

5 adbht thec 5P aFft? Peshefceri Ay Sgwhee a8§6?88 wetting
a@&rﬂim@t‘f.‘iath&l ldfkene &fbr@@und&eﬂ thpppOEddrat ehyentidnAsr a
the exci pien for exanpl e, | actose, sucrose, D 96
nEARFetant t & cornstarch, crystalline cellul ose
| ughtthda@bndémuthnﬁiafma(baacbd sdickcihe iddﬁ%dﬁﬁg\ﬂmethe

i, oned. cant, for _exa Si.u

As r
R INE ot edtitnep alfft thse, YoveiR IR ATRKIE 11T,
10and) tfe lpekeod adt hEeﬂEmﬁntoned bd¥sethéoﬁgdn bgeseleating a

Ségﬁ#%ta%yéa&%’ﬁfﬁgggﬁ eéé osr?t ac c::LEJIC{SaeI‘Ld mecﬁmnlsmt %rbm
hyHéo«gtwompyl ot peééaﬂtosayeqmloywi nyl pyrrol i done,
ch, ucro hyl cel | e SO .
A
As tbmndm;tdnslduu@ghaningfd;ffexenqﬂa§tlemaimﬂwmechanlsm from

15 C%E O&( Xl gfltllhlél §g.$entc %%H{'%l

car oxy yl cel Cr oscar el I'ose sodi um sodi um
caﬁbo&ysnaehyhssﬁqaﬁéﬁeCt_4§pdb@xy%ﬁqn§¢ﬁcbyIaﬂcggbl%ﬁﬁjU§he0f

like c@am OENGd E@Q As ;tben saln %RE fcgincemfa:}ltedrug,
wat er

Injectio cohol, propyl ene gl yco
masdotes ll§ésamﬁ9(ﬁelach£§W§§'n oil, olive oil and the
lijkg7gpn be nmentioned. As the solubilizing agents,
for exanpl e, polyethylene Xcol propyl ene glyco

20D—nannlﬁcﬂ°mbb@?ﬁ5ﬂn B@ﬁﬁbéﬁgt BtPERRSNL ihvention Ras low

t Kbzl APMRHRAES: LRRPES! ahRl cotpdi@id 8ROt TIREsesOdi UM
car bonat'e, sodiumcitrate and the |ike can be

MEAVERRERD aRd/9D hiee AROEHEIRHLAGRSR SINCORbraTdy 4FpY an be
Sufi ke8! HH®Sra¥UEH t35 a method known per se, with a

pharmacologically acceptable carrier to give pharmaceutical A
25 compositioné, such as tablets (including sugar-coated tablet,
film-coated tablet), powders, granules, capsules, solutions,
emulsions, suspensions, injections, suppositories, sustained
release preparations (e.g., sublingual tablet, microcapsule
etc.), plasters, orally disintegrating tablets, orally
30 disintegrating films and the like, which can be safely
administered orally or parenterally (e.g., subcutaneous,
topical, rectal, intravenous administrations etc.).
As pharmacologically acceptable carriers usable for the
production of the combination agent of the present invention,

35 various organic or inorganic carrier substances conventionally
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stearyltriethanol am ne, sodiumlauryl sulfate, |auryl
am nopropi onate, lecithin, benzal konium chl ori de,

benzet honi um chloride, glyceryl nonostearate, and the
i ke; for exanple, hydrophilic polynmers such as

pol yvi nyl al cohol, 25 pol yvinyl pyrrolidone, sodium
cuppdramerhndxadlibn| naeriaget ¢ del eplgipmed. For example,

hg{;{@gwéegﬂamesl ol Qé(ﬁtlk%gr&wﬁfagyggaalléheselubrlcant
néhroxypropy cel l'ul ose etc., and ke can

rifnead dksintrerambotion epiid avgeﬁ@raﬁlmnSex@moévent

ggamqlz%gq tl:°| suwfdgﬁbcm&{tl desotdHnicet ! agent
D- nanni t ol the Tike can be nment i oned. t he

sbhREERT wérsw@wgeagw fler %{%dagremﬁrﬁafe and where
agetéiar é,cawmtt@ongl tyrakerfhive, 288 138 dhi ke GRRnt be

nmenti one As the soothing agent, for exanple, benzyf
aFE b tan BWe e PReagRM - badRRFRINE neiet tAaior pgent and’ the

PLeRer LA b¥eusddDhpBxapiafe1p: hydr oxybenzoat es,
chl orobut anol , benzyl al cohol, 35 phenethyl al coho

dehydr d%eat PEingcithe” sominataer PIRg PhehS7PFPR@ can be

10 TBAVERNIRG, B8e td@iantt HidnZt 0ge agethe d@fpoaXargd &he
sul fite, ascorblc acid, a-tocopherol and the |ike can

bBTeHEHt iLoNeRt 1‘{“0i?ilthes RRFPRIEANE §B4% 5t PPherestricted,
canpotHyl cofnpéiei wfesle@tpﬁe%\éﬁet ifentYaf i @S adppenth gt 98al

t he subj.e f ad tration adnm nistration route
| REnBSEh Biertel At O ol i B or
epaaﬁha&;eufcmeabrcaimpadmmrstthat:e@fl da@ Hélﬁdmlnﬁi&tdﬁﬁé’d %0 an
the tr atne nsom S about 0
15a88£“r%m:ftr¥ﬁ k" bé%’)?e% tSP%? Srlé’bl a%aa’utb 0% g‘b’é“t%ered
aboudlﬂferegtktpﬂmsdy Thes @bsagennﬁetpeeé@nadmhyanﬁxﬁﬂugOm@g_be
tge% ne% a /$%éin8 %%% % g?h 1n1c§l£§”ﬂ%e%ndaﬁg égﬁebe

préesent I nvention, € "active' ingréd
Thepdoxsraaitslyle‘mlleabbsi depEndiisgevredn aboinistrabién tsumasct

aMnPs&%%ﬁ:g&E %otu et h§1§é/a@%t Og&mglsha]c-lﬂgn Cﬁ{g %ﬂg PIk { he

conpoun preSent  invéntion in
zo0above- Tﬂmentaldmmedstzasgenn r(lmrorfacb@tqqmlouc@rqﬁ)§hE| prysent

ﬁ%@@% Inf1edd LM e abhg Mhabe SAmeahLEAD-

restricted, and it is sufficient that the compound of the
present invention and the concomitant drug are combined in
administration. Examples of such administration mode include
25 the following:
(1) administration of a single preparation obtained by
simultaneously processing the compound of the present
invention and the concomitant drug, (2) simultaneous
administration of two kinds of preparations of the compound of
30 the present invention and the concomitant drug, which have
been separately produced, by the same administration route,
(3) administration of two kinds of preparations of the
compound of the present invention and the concomitant drug,
which have been separately produced, by the same

35 administration route in a staggered manner, (4) simultaneous

101



When the conpound of the present invention is applied

to 20 each of the above-nentioned di seases, it can be
used in appropriate conbination with a pharnaceuti cal
agent or a treatnent nmethod generally enpl oyed for

the disease. In the follow ng, a conbined use of the
cofptirdretiehel presieimdsi afarmarenatias afcbir eivrmpawd of

dwg proskht efRAtEBn Ahd 2Re” ERAOEBANAIALGN RARM nQTe
present invention"”, As such concomtant drug, for

eies%ﬁeepagﬁ‘é%ky PRadeTey bagéhf%er@@tgadm@é‘shrw@eﬁputesr

sl(8ePadrdti6t At iRAERE SHEMiA8s dX Rkt ATon8SEAZYLAM
fI urazepam_ nitrazepam, triazolam_ flunitrazepam

5| 6PRRAMFCBANTDG PERESRY GYEnRiRR &Panthe GisPEPBHEANt3grug,

ean@@m HaBepedDIsRbdeMm e 1Zabeph@ibd, i BYi @ iFRregabaxadol
etc.; . non- GABA system sl eep i nduci ng agent such as

eﬁljﬁmvfh’ssé:lriaﬁlon §RsEt i StAPFHETh AR € Itr azodone,

desephisteh€ion amd thBeorddrk e)f t BN CofBPErRS $ENE Be (Fre@ent
fl uoxetine, sertraline, xet| ne, . venl af axi ne,
néf‘%%rbto“&’?ean$ e%&??ﬁ%“l‘ﬁ-?‘ i RE, 1B e Y e rder)
1ohyd60ﬂhi atikde, dul oxeti ne, esc:| tal opram 98

B % stone, doxepin, etc.), antianxiety agents
(é g al prazol am br omazepam chl or di azepoxi de,
di azepame ebmgmirﬁmug féﬂﬁooplfaﬂ&pamnpbmampama @eGent
thera eutlg agent s tAltzge rrer %hd se I(' 9 ssent of
cABF FRESPer3sE ||’?ﬁlnﬁo%ra§l stch? as na torrdgent o
r 'rthaspxregamne;nmitanhheam e, apprraq:xaatél;etscalecte@rﬁpeaﬁlng

25T WRCLL O %‘évéatt%% §L‘xpsecf S LAeRenone, s IPMRNLLNG; sexses

vinpoceti ne etc.; agen Or “suppressing Progressi-on
saeof d@w lAIkzhemsd etc and the like), antiparkinson

agents . n ca + ev

pgr gol iEg)g, g}r(%mpé_l Pq? ge %et%glgbée/# gto | %gﬁg%%glmo%e% g%sent
eAangeRipioonan they aoshi et ienc ayent tdfethpepndasenfgemnentiion
a%?ié@%‘p‘én&ﬁ% %| tﬁ&lﬁfﬁ’ns'o§ &%rgzpara’u 9 S’usually

mecaser m n pentin, etc.), neurotrop actors,
20t ﬁép%pﬂmtcoa@lsrﬁos 1P6ers”‘0hiPZG§ﬁ¥@i+Yaf€@n q\bOUt 0.1 to 50

Olwéﬂzaﬂﬁ%er ﬁféﬂ%@abggn@nongﬁﬁgu@m Betol 3ORRE] dRNEG on the
etc.), hypolipidem c 15 agents (e.g., Ssi nvasf atin,

f MFROAR tRASPATapYUrast atin, at orvast atin, etc.),
ant i hypgfihenshy &agent Soif &h8- cok@Mi®RAt ldrug in the

combination agent of the present invention varies depending on
25 the form of a preparation, it is usually from about 0.01 to
100 wt%, preferably from about 0.1 to 50 wt%, further
preferably from about 0.5 to 20 wt%, based on the whole
preparation.
While the content of the additives such as carrier and
30 the like in the combination agent of the present invention
varies depending on the form of a preparation, it is generally
about 1 to 99.99 wt%, preferably about 10 to 90 wt%, based on
the whole preparation.
Similar contents can be employed for individual

35 preparations of the compound of the present invention and the
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del april, enalapril, nifedipine, nicardipine,
anl odi pi ne, al prenolol, propranolol, netoprolol,
| osartan, val sartan, candesartan, etc.), therapeutic
agents for diabetes (e.g., 20 pioglitazone,
rosiglitazone, nmetformn, glibenclam de, nateglinide,
vegRFIRISent ed1g-  anti pl atel et agents (e.g.,
tiigipgi di ne, heparin, urokinase, alteplase,
ti soki nase, nasaruplase, cilostazol, etc.),
ant i oxiT¥PzPHY BydResin &hg. seqyqnss| dhflelngc i, this PERBERE
aghéri 11€Q8 8PE NHHRABOLEe a010owdRy degAsahaxaenoci ¢ acid,
tocopherol, etc.), vitamns (e.g., _tocopherol, )
5 aSESrHi &Oaci Bhasisc the hase ReIURIvEsOf YA fE3TRMFefRCOdLIng
eshé ong.1 -eshgadlindinan hdlakon@diti irdbbardmt @itaRaent s
(e.qg., prednisolone, betanethasone, dexanethasone,
eFECIPtHRdnst 561 aP Banki ARFTSHHON ¥ey ME8RP e, g.
:jBQTQn?j W@Gi M, shod@ ithepsfee Beqasiiey bﬁaémwg%igig&'itd encoding
i cl of enac, naproxen, piroxicam etc.), -
i AT b‘f‘tJdT‘ie’G%F*g.lfm‘EQI ’é%‘&&oﬁ,mrgf%e&&?itﬁ,} (fgjmgny MT> receptor) .
10CEEHIGn 8hfik WcUEsGNONBIAbEMI SBISYPr ovi Nng agent s
(ﬁ.g., ni cergoline, ibudilast, ifenprodil, etc.),
ant ul sants (e.g., carbamazepi ne, val proic acid,
clfopazepam vigabatrin, 35 lanotrigi ne, gabapentin,
etc.) d pharmacol ogically. 99 acceptahle salts . .
Uher cof @ ERENF 1 KB Hhi e [eRtT REtES TOLF5pHhyn the
cdnbiiowhyy the redepaing ©of Rdferpnesddamphesntixanpdes, a
15090e0M a0t drid 2 SURSr)Qr i SLTent s3Ueh S Sid kel Neine
d0SE can 58 Feducsd as” compared to S|ng?e !
aemempies ainomegfe eRempbiporaidoofs Bhé groesentlimit the
[ Lon, . concom t COMm:
APLERERE N Rerls GRS sel Pyepiloh MiBE R0k
patteetts depiidindaonseversgopaset g fheertiike), Inlphe
(%)Dli&?ln%eﬁle@gr&'fcet Eeal { aﬁﬁnE}QEn ‘igg Hg{ggegog%( .
selecting a concom tant™ drug aV|n§ I fferent action
20 3 frempeestarmied np¢anesmaentraldonpbond 10FC t e 3peBSePR°C, % means

| BUeAh BN ok Hnd Sushal nedt (el ref A& Ho1aR: Rfsed for
designed by selectin a concomtant drug having

dichrerainarabhy orRighd threkHamtBaTS + obh means mol/L.

Other abbreviations used in the text mean the following.

s : singlet
25 d : doublet

t : triplet

g : quartet

m : multiplet

br: broad

30 J : coupling constant
Hz: Hertz
CDClz: deuteriochloroform
DMSO-d¢: deuteriodimethyl sulfoxide
METHANOL-d4: deuteriomethanol

35 H-NMR: proton nuclear magnetic resonance
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is the conpound of the present invention, (5) a
synergistic effect can be afforded by a conbi ned use
of the conpound of the present invention and a
conconmtant drug, and the |ike, can be achieved.
[0174 20 A conbi nati on agent of the present

i h0&Ml on has low toxicity, and for exanple, the

conpounrghe0f 1 {4 PEES eftfe cbmﬁﬁ@téH%Bm§£5gf¥bh&h§h the Examples
above-nentioned concomtant drug can be m xed

ABRBIRATGTREd Anderhas KTeMoperY J&C Wik daver

pbﬁfé‘@&@g@ﬁbﬁﬁ' 1 Y1RCORPTaBI & Lakht 86n ! B0FLYE manufactured
phar maceutical 25 cogEOS|t|ons such as tablets

5 ( PHCYI%RA N §T M allMe 820 bdrapaBRretured Py nieatédyebiC@epical

povderfs g5a8WLS TEapstes, solutions, enul sions,
suspensi Qns, injections, suppositories, sustained

rel easémﬂleéﬁa‘?té’(qrﬂﬁe(%’eﬁlflg@l’olqrﬁgﬁé}l‘iaaﬁleét packed in the

el @fapsdl ei1 8l gkl b aglepso Msdl by hcisbegeat)i ng
tablets, orally .30 disintegrating filnms and the I|i ke,

whReRuEastuped S Meyckhaih RUBTETRAFXOKET | §0 of) (manufactured

1opayem:grtaxl &of;ﬁn@taoﬁ}leWhéﬂ&m&.ribé@FHsC&Hli&@@jed| ,
ravenous a ni.strations etc .

AhF o gPRal 1) ac CatARaEk i inile0 s os2pb maste
preatctdcanred Bineugandinatiaoohagieidl otdiherppPesmHpack (NH
|nvent|on 3s vari.ous organi c_or |nor anic carrier
sGBsk“&’nc‘é@nEB?ﬁFéﬁtePoﬁﬁéll‘f%F CepoCUuReFaks ‘b?r &B8r B¥§Pn Unless
rrathenaﬂ& spachEi edgnho oseer, Folie exiatpbe, solsent atbe silica

gnt%_of agdltlves uch as_ex |ent Iubrlcant
15b 1S 1n O

to ra% \
eFoand drsihtegrant? for ‘So preparatlons or
oIventFor goép&ndulyenguzmﬁa@atlsmgpeW6Cngnﬂ@eatcherwise

g&?gﬁ ddY 6 9%’%‘4 ma?iuPé‘gu%redaBQ Q%N 09 Lﬁ.%%”t #r2h

ré ar ations necessar
c @ndemue(m als P s@HY at NV e(DMAAE P briadiuz an‘gulagie by, Fuji

C%g?%ﬁﬂi ’Chéﬁggﬁf ri.tlag \gzgse3,\ts’edadSﬁ{ebgﬂﬁ‘flaﬁe%%h{}&@qgm unless

can be used appropriate en usin
20t ﬁéh@mﬁtﬁmépﬁwlaﬁgien@noﬁ vodeme r mieimg xétJrCnvenU on, the

adm ni silabi-op;i4d RpQad Nk GA Giobeile bypﬁgﬁ@n(t}i&gh

i nvention and the concomtant drug is not réstricte
aR@r{prenaderpbimaibichr preatngrsphy) ivAFeREFBPIRRd #sing the

PRaL 1eeElY hpBhratus and conditions (condition A and condition
B).
25 Condition A
Apparatus: Gilson high throughput purification system
Column: YMC CombiPrep ODS-A S-5 pum, 50 x 20 mm
Solvent: A; 0.1% trifluorocacetic acid aqueous solution, B;
0.1% trifluorocacetic acid acetonitrile solution
30 Gradient: A/B=100/0 to A/B=0/100
Detection: UV 220 nm
Condition B
Apparatus: Waters Preparative HPLC system
Column: Develosil ODS-UG-10 column, 50 x 100 mm or YMC
35 CombiPrep ODS-A S5-5 pum, 50 x 20 mm
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conposition thereof and the concomtant drug or a

phar maceuti cal conposition thereof can be adm ni stered
to an 1s adm nistration subject sinultaneously, or
may be administered at different tinmes. The dosage of
the concom tant drug may be determ ned according to
tddvedose & iOnilgattiflusedacadrid eaid eueapprappuicaoel \B;

Eactedeenendiog. 90:80 AAT0LSLIALL00. PUPI oct,

fonr i Sease i nation and th
IGﬁeeileED T&=3007 hitst R4B+OfL0P0ode of the conpound of

t&ece%nﬁ?gntw boyeniion and the concomtant drug is not

particularly restricted, and it is suffl ci ent that
t he coApdiaterehce t@anpﬂesemd EfpeptSson BRRt feectrum was

Eg&%%l%&a{@fmg;”e t ﬂpiﬂ'ﬁ% aQ tl?éjmn@éﬂa(lats'tgﬂdard and
anpl es amn stratlon node 1 ncl ude t he
fidid @Nlemgcal( Bpiadnismiesprassah iof 8 wadupgard rtmepavmlm

obtaingd Py expirALLdpngoHsl y processing the conpound of
e present invention and the concom tant dru (2)

SI mul t Anehes FoAdew s Rederenreofxemplas Aad ramples, melting
PESRAT alhh SN Ss é)%@:thﬁ}@ @@WQH@%LQ;le§9 ﬁé’b%e@%@sleégonance

| nventl on and the concom t ant g have been
SERRATELE| Wﬁ%ouaé%dneawrﬁﬁeurs%?et R oY iRd i Rt biees -

(@1@@@ Pb St abbQPa@fs :t WanklNds ocohi Fpeat ahd asnef the

onpound of the resent i nvention_and the concomtant

d"r‘RRf,ratHﬁf O RaGRL e SsBph Hi% PYLRT GRREEET Dy t he

S@meaéu@&ﬁ@'dﬂ shEafirRht!: OWs €eds ZADS tiRG@eE e ,rra;&nerlemo
(4) simultaneous _101 gdm, ni st rat [ an of two_kin

pF EHMa ORI Ct FRC ¢ SPBLAYR diQ PR TASS H\?é‘ﬁ??%’f?n
angtHdie EDoeRdnt 8ptamegizwhiah (BRaye been separately

produced, by different admnistration routes,
P ettt oPSFRBaBtAdLabtly S ar EHeS dfe gy 5200
Cc oPpO wmd ) pfvaddianpr esent vamyemtvmmsam;b t (4@ 0cIx)o izt Bntker
drug, . ' eparately produced, by
dé*%%?é%%V&ggﬂﬁﬁﬁs?gg?ﬁg%proutes in a staggered manner
(eoyi9] admnistration in the order of the conpound of
tg f.&§§enﬁxln ention and the concomtant drug, or in

B TeVerse o er§ io and the I|ike.

methyl 1H-indazole-4-carboxylate

{0180]

N=

!

HN CO,Me

[0181]

A mixture of methyl 3-amino-o-toluate (100 g, 605 mmol),
a solution of ammonium tetrafluoroborate (83.0 g, 787 mmol) in
water (600 mL) and concentrated hydrochloric acid (121 mL,
3.93 mmol) was cooled to 0°C, and a solution of sodium nitrite
(41.8 g, 605 mmol) in water (88 mL) was added dropwise to the

mixture over 25 min. This mixture was stirred for 35 min, and
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[0175] The conpounding ratio of the conmpound of the

present invention to the concomtant drug in the

conmbi nati on agent of the present invention can be

appropriately sel ected depending 1s on an

adm ni stration subject, admnistration route, diseases

attrek kbeulﬁjng sbbid ewanpbEledtied bpniidntrabiorn . heTconpolnd

of_the sen |nvent| i ha a

ot SReBER T R Gn re bl S SR "L CHF R e

arqm@ganaa’am;ahand, uswabdged @ of aomlattdgn of @bteesi1@0
ref bl y u %o fr theg 1

pre teall?ab %%r E ryfm%g? értmo 1%01:90‘?79 6b\§%e%lo odnd ?hé mmol)

V\holcéllprefxmnat(ﬂoa? Mhi | Bhe lrespbbtrenmigfuyeheras stirred at

Cpgogno@eﬁsgfat%rrggﬂ)f] } tﬂ% @E' beoag\ﬁgtwég aﬁB@d. The

esent 1nvention varies epengl ng on the form of

: ap@n'te-ptapaeci cmrganic i avesuwss$ washeth wbduwaben] and doped

10
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o PR R e A S o o e i R

V\h‘OﬁP@rapf—‘@MI seduassl peessiregontheniresi dyt eagdlriturased
SY&dh Ql%]g(gﬂt%r I8 8othedQdt Qf g #ikeat ot e goabidiat ikope

agent o present inven varies dépendi ng on
t pemfaynh ®$3-69 grepdekt P8/) - it is generally about 1 to

9%— mﬁ""’ic@cﬂ & eﬁaﬁﬁy(ﬁp"% 1P 470 (98, WL abaseﬁ D08z,

ifon. Simlar confehts can
eF‘rpT:by@&rf%'r frrd?\-/fid%?l' 3. 86 ptldpafat{ 6nd - SfH%)heB 61 (1H,

cofrpound of the present invention and the 102

concom tant_ dru [0176] The SEQ ID NGs in the
sUGuEde) Fi St rfg’”ﬁh the present specification shows
the1dl | owm ng sequences. s SEQ ID NO 1 shows the base
sequence of CcDNA fragrrent encoding the full-length
hBREST SRSPab BT ®1%r ecept or (human MIL receptor). (see

CastBank -ASCHRASIREN] INoa zdINM-00625BKxySEER | D NO. 2 shows
815)36586 sequence of cDNA fragnent encodi ng

N« \ CO,Me

[0184]

To a solution of methyl lH-indazole-4-carboxylate (63.0 g,
358 mmol) in ethyl acetate (1.19 L) was added trimethyloxonium
tetrafluoroborate (68.8 g, 465 mmol), and the mixture was
stirred under nitrogen atmosphere at room temperature for 12
hr. The reaction solution was diluted with ethyl acetate,
saturated aqueous sodium hydrogen carbonate solution was added,
and the mixture was extracted with ethyl acetate. The extract
was dried over anhydrous magnesium sulfate and the solvent was

evaporated under reduced pressure. The residue was purified by
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the full-length human nel atonin 2 receptor (human Mr2
receptor) io0 (see Gen Bank ACCESSI ON No. NM 005959)
Exanples [0177] The present invention is explained
in detail in the followng by referring to Reference
Exanpl es, Exanpl es, 15 Fornul ati on Exanpl es and
Experyistehl sdathoanmpétesl kosweater/hekaree) éxagpreshar eitier e
exen lu'nfd' |ons andlofl% J0pt limt the present
i AVE |on he pr%sen Invention may be nodified
V\]H—Imaat (ciengy td:ng. 68 ofdH, he) scope oBH,t he ,i Avenht(lgn.ddnJ =
the, n f nce ampl,e a esy Lhe
"?oo’m 2% ?V\f g]rg F{}f Cr?éa%é ?ér%e?g 1y %o% 1OC%I 8.4
abhout 8352: (2B,means nol/nmol % for the yield , % by
vol u ( e ent used for chromat ography, and
V\l'tq%% th]t'eérls (ﬁﬂi ans nol /L. Other abbreviations
ué@l:BEi]n the text nmean the following. s : singlet 25 d
rkplet g : quartet m: nultiplet
RQP%Q %%}Eamflte goupl ing constant Hz: Hertz CDC13:
détreatihyd hPbrigsiesr DivBOldaetrnigtler i odi met hyl sul f oxi de
-d4: deuterionmethanol 35 1H NVR proton
nucl ear magnetic resonance 103 [01781 The elution for
t he col urm chr omat ography in the Exanples was
ytyred under observation by TLC (Thin Layer
ogr aphy) In the TLC observation, 60F254
Merck or NH (DMLO20) manuf actured by
ical Ltd. was used as a TLC pl ate.

[0187]

To a suspension of lithium aluminum hydride (14.27 g, 421

mmol) in tetrahydrofuran (315 mL) was added a solution of
methyl 2-methyl-2H-indazole-4-carboxylate (40.0 g, 210 mmol)
in tetrahydrofuran (106 mL) under nitrogen atmosphere at 0°C,
and the mixture was stirred at room temperature for 1 hr. The
reaction solution was diluted with diethyl ether at 0°C, water
(15 mL), 10% aqueous sodium hydroxide solution (15 mL) and
water (30 mL) were added and the mixture was stirred until gas
generation stopped. The resulting precipitate was collected by
filtration, and washed with ethyl acetate. The filtrate was
concentrated under reduced pressure and the residue was
triturated with ethyl acetate and hexane to give the title
compound (30.7 g, yield 390%).

1H-NMR (CDC1s) &: 1.79 (1H, t, J = 6.0 Hz), 4.23 (3H, s), 4.93
(2H, d, J = 6.0 Hz), 7.01 (1H, 4, J = 6.4 Hz), 7.24 (1H, dd, J
= 8.8, 6.4 Hz), 7.63 (1H, d, J = 8.8 Hz), 8.07 (1H, s).

[0188]

Reference Example 4
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Unl ess otherw se specified, the silica gel packed in
the colum was silica gel 60 (70-230 nmesh or 230-400
nmesh) (manufactured by Merck) or PURIF-pack (SI 60
pm (manufactured io by Mritex Corporation). \Wen
descri bed as silica gel chromatography (NH),
CHRENATOREX-INdaPhLO2D-ca1tbal&d@Fdresh)  (manuf act ured by
Fﬁa S§|Iy5|a Chemical Ltd.) or PURIF-pack (NH 60 pn

nufactured by Mritex Corporation) was used. Unless
oh erw se specified, noreover, the elution solvent for
a is gel columm chronatography is in volune
F@HQreparative purification by TLC, unless
e specified, 60F254 manufactured by Merck was
en indicated as TLC (NH), NH (DML020)
manufactured by Fuji Silysia Chem cal Ltd. was used.
The elution solvent is, unless 20 otherw se specified,
51 Rofggqol ume mixing ratio. Preparative separation and
purlflcatlon by HPLC (H gh perfornmance |i
chr onmatUBgeapgHyIrodas HEISEPAEY lﬁslrﬂﬁah%éulﬁeﬂm 1§-0 mL,
a@@?’ﬂr@&dﬁ Add Lerdi th ansoleerst troBxA1 ANEnteRtid i(@8.2 m1,

. 25 Condition A Apparatus: G lson high throughput,
DAbB Fmsdd | o Gy SRerPE 2 YKL LOoRbI FHS GOB. RS i xture
Phs 2t 14rdq fop SOhyentTo Ahe Oecb¥rt bh fli@nRacRd @daed d(2-
aqueous _sol ution, B; 1@6trléﬁk%roacet Jc a {d

and the

10a@%¥¥ﬂﬁﬁgﬁl %d%ﬁﬂluﬁlﬁk)@ﬁyhéPahl
AhBxO A0 a s Det iaGleidofor WV h220 mamcee nﬂéafdt(ibn Bnﬁpmaéa\tzm:
Wat ers Preparative HPLC system Col umm: De
opddess traeEBY IARIne5 6130 M0 AR JFoMRt 3¢/ cﬁmﬁnﬁr Epe
ORExfures Wapustird@dx £20 IMhirl B4d Sedrwedt to /—k,'ooﬁl, téperature
triflu %roacgi %hac i d ueous solutaonéi By a é&@; ponium

t PVET doPSacets Scf%ac é’Folﬁnftﬁrleews%l A2 &R A
15 AbB?sdﬂﬂieO sbbuit 508580t heDatigttir® wasUk 22 tieidnwith

dichloromethane. The extract was washed with saturated brine,

and dried over anhydrous magnesium sulfate, and the solvent
was evaporated under reduced pressure. The residue was
purified by recrystallization (dichloromethane/hexane) to give
20 the title compound (36.3 g, yield 92%).
'H-NMR (CDCls) &: 4.29 (3H, s), 7.46 (1H, dd, J = 8.8, 6.8 Hz),
7.67 (1H, d, J = 6.8 Hz), 8.01 (1H, dd, J = 8.8, 0.8 Hz), 8.61
{(1H, s), 10.1 (1H, s),
MS (ESI+): 161 (M+H).
25 [0191]
Reference Example 5
1-amino-3- (hydroxymethyl)pyridinium 2,4-dinitrobenzenoclate
[0192]

H,N .
NO,
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5 In Reference Exanpl es and Exanpl es, 1H NVR spectrum
was neasured using tetramethylsilane as the interna
standard and the chenmical shift is expressed in S
val ue and the coupling constant is expressed in Hz.
In the foll ow ng Reference Exanpl es and Exanpl es,
melting 10 point, mass spectrum (MS) and nucl ear

i c resonance spectrum (NVR) were neasured under
REY

Il owi ng conditions. Melting point apparatus:

Yanagi Imot @ solortdoel bfrﬂq(pmimoxyap@aﬁatmtrgber&@@hi (117 g,

54 t ! t
ATt RS AR g R GRS, 1o
5 Fpghidinseieendidli qeknt. g,FiOnﬁegammoQt A@?Gntagﬂe thAXpixture
\RPs 28L:90g P DA E G6LT O\ RREAad QLpBELAD, GESLY

measur emsn I nstrunent I an Vari an

I\/Eedweyi 300551300 aMizhhe Vasidwe Maﬁcwash%ﬂ' wakh VNIVRS- 400

| 8996 e bt S a0 T8 R ittt CahPod¥)sh o,

1bheh@a¥ﬁﬂe 4- carboxylate [0180] N_ HN CO2Me 25
10 O%%R l% Mé&tcygo? ‘uti-on Q%ﬂ "amrb ang g qlhol%atse; ($2%% fan, <,

niumtetr uor obor at e

(83=01Q, 0 H8Y, mhan®) (LR, deht 8r =(B00 Bt¥ BRd doAéehttatdd 7
hléd'éoéh'@rcz' ﬁzﬁc'ad 1(5131 amMg, 30=3 B33yl 4. M3229®)6d8t99

C and a solution of sodiumnitrite (41.8

mféﬁ) ¢n dnat &r2 (B8 nB) el adbed dr ép@\n B §- ﬂ'le(lH' s) -
mpghghe over 25 min. This mixture was stirred for 35
mn, and 105 the resulting solid was collected by

15f REEPEERG EXFRPLE fol i d  was washed with water,
mebhasehy a2 di pthvlzoeb he/s-adpyetiinideyl) MithEegEN
at nos here and added to a solution of potassium
ad@ﬂ & (65.4 g, 666 mvl) and 18-crown-6 (4.50 g,

20

25

30

mml)

[0196]

To a solution of l-amino-3-(hydroxymethyl)pyridinium 2, 4-
dinitrobenzenolate (100 g, 323 mmol) in acetonitrile (1.08 L),
was added 2 N sodium hydroxide (485 mL) at room temperature,
and the mixture was stirred for 12 hr. Acetonitrile was
evaporated under reduced pressure, and the residual aqueous
solution was extracted with 3 times with chloroform. The
extract was dried over anhydrous sodium sulfate and the
solvent was evaporated under reduced pressure. The residue was
purified by recrystallization (ethyl acetate/hexane) to give
the title compound (14.0 g, yield 29%).
ly-NMR (CDCl;) &: 2.59 (3H, s), 4.05 (1H, br s), 5.04 (2H, d, J
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5 in chloroform (1.37 L). The resulting m xture was
stirred at roomtenperature for 2 hr, and water (700
nm.) was added. The partitioned organic |ayer was
washed with water, and dried over anhydrous nagnesi um
sul fate, and the solvent was evaporated under reduced
pressute), Thesr Q$Hﬂuﬁ was 6rd tHz at edi51A 1 tdy Wexahel Hz),
d col |l ec by ration to give the title
n%?ou(ﬂrd (%edjo @*@ﬁ d 599 . 1H NMR (CDC13) 8: 4.03
(ﬁtlﬂﬁm+)7jm% «M#H)dd 8.4, 7.2 Hz), 7.73 (1H, d, J
%@ 7.96 (1H, d, J = 7.2 Hz), 8.61 (1H, s), 15
Né‘”( | +): 177 (MrH). [0182] Reference Exanple 2
5nRéhghnﬁmnﬁimuﬂeZFLindazole 4-carboxylate [0183] N N

At A a3 H A b Tl cbbatenyae

aQQL@BE (1.19 L) was added trimet hyl oxoni um 25
Qé;ffluoroborate (68.8 g, 465 nmmmol), and the m xture

irred under nitrogen atnosphere at room
ture for 12 hr. The reaction solution was
MAt?ag yl acetate, saturated aqueous sodi um
en ate solution was added, and the
n1xture s extracted with ethyl acetate. The extract

sol vent~“was evaporated under reduced pressure. The
residue was purified by 106 recrystallization (ethyl
loaqgﬁggg/hexane) to give the title conpound (57 0 g,

1H- NMR (CDC13) 8: 3.98 (3H, H,
s) 7. 3nderHpiRpgey atmesphere, pteA 5037‘1’%)‘13“( Py, © 1(Y§

6.4h16581de 71830 (i) 160 ®mc1 )84 51¢ﬁ®oroﬁeéﬁédélhboﬁ)mL) was

added dimethyl sulfoxide (30.0 mL, 0.420 mol) at -78°C, and the
mixture was stirred for 30 min. To the reaction mixture was

15 added a solution of (2-methyl{1,2,4]triazolo[1l,5-alpyridin-8-
yl)methanol (23.0 g, 0.141 mmol) in dichloromethane (82 mL),
and the mixture was stirred for 2 hr. To the reaction mixture
was added triethylamine (99.0 mL, 0.710 mol) at -78°C, and the
mixture was stirred for 1 hr and warmed to room temperature.

20 After concentration under reduced pressure, the residue was
purified by silica gel column chromatography (methanol/ethyl
acetate=1/10) to give the title compound (19.0 g, yield 84%).
1H-NMR (CDCl3) &: 2.68 (3H, s), 7.15 (1H, t, J = 6.8 Hz), 8.10
(14, dd, J = 7.2, 1.2 Hz), 8.73 (1H, dd, J = 6.8, 1.2 Hz),

25 10.62 (1H, s),
MS (ESI+): 162 (M+H).
[0200]
Reference Example 8
ethyl 4- (hydroxymethyl) -2-methylpyrazolo[l,5-alpyridine~3-

30 carboxylate
[0201]
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M5 (ESI+): 191 (MtH). [0165] Reference Exanple 3
(2- et hyl - 2Hi ndazol -4-yl )nmethanol 10 [0186] N | N
OH [0187] To a suspension of lithium alum num hydride
(14.27 g, 421 is mmol) in tetrahydrofuran (315 niL)
was added a_sol ution of nethyl
inndazole-4-carboxylate (40.0 g, 210 mmmol)

f ahydrofuran (106 nL) under nitrogen atnosphere
and the m xture was stirred at room
355% hr. The reaction solution was

h ether at 0C, water 20 (15 nl),

wat er~{30 nL) were added and the m xture was stirred
until gas generation stopped. The resulting
precuﬁitate was collected by filtration, and washed
i thyl acetate. The filtrate was concentrated

under rreddcesh yiesset & -antné+e- (hearekienetmgl ASyridinium 2, 4-
(eiLraled il el scelol, snd, nexere (g mue Lo,
1(?93 (dHwak, adlieﬁ ﬁoﬂasﬂﬁ)lm dabnalH, (324 g4 9362 @dH) . d,To
oo i Uat e 2a6d T PRt (1A B o PROL ot
S):oozﬁ&eﬁn@éﬁﬁﬂuzﬁef ehe nite Exaﬂip)zhﬁ whslB8Firred for 12 hr. Water
é %mt 2Jc+ t dea%:glagtf'onc?ng_ggurdee,h% 8 tll;é)]m%?( ure wNasCHO
extracted with ethyl acetate. The extract was dried over
anhydrous sodium sulfate and the solvent was evaporated under
reduced pressure. The residue was purified by silica gel
column chromatography (ethyl acetate/hexane=1/3) to give the
title compound (41.0 g, yield 27%).
'H-NMR (CDCls) &: 1.44 (3H, t, J = 7.2 Hz), 2.65 (3H, s), 4.41
(24, g, J = 7.2 Hz), 4.86 (2H, d, J = 8.0 Hz), 5.03 (1H, t, J
= 7.6 Hz), 6.87 (1H, t, J = 6.8 Hz), 7.30 (iH, dd, J = 7.2,
1.2 Hz), 8.37 (1H, dd, J = 6.8, 1.2 Hz).
[0203]

Reference Example 9

(2-methylpyrazolo[l,5-alpyridin-4~yl)methanol
[0204]

[0205]
A mixture of ethyl 4- (hydroxymethyl)-2-
methylpyrazolo[l,5-alpyridine~-3-carboxylate (41.0 g, 0.180
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Under nitrogen atnosphere, dinmethyl sulfoxide (70.0

nmL, 987 mmol) was added to a sol ution of oxalyl
chloride (43.2 nL, 493 mmol) in dichloronethane (2.47
L) at -78C, and the m xture was stirred for 2 hr. To
the reaction m xture was added (2 1o

nmed 1y lan@ H 0 % dregnebu g - syil)fnethaar@d ¢aDutgog, (247 miroWys
and. t h e t|r fo h

nf %1 rurree mgsi%ddédf %rtrl &t hy gn%: %Jec%fggml {hrggad eb%%k?gd
-78Q 1@Adatrousnsrdinme hwasogder sedutinn, 1 apd Waﬁﬁ?mth
t81£ﬁ¥yfbﬁ§ J@tufﬁ% e§¥§£cflJ% dgxb&lg%egeéﬂﬂfdgaus sodium
m xt ure was added aqueous ammoni um 15 chlorid
senlfiaten andnithe ﬁelwm Wias v\fa@@ﬁﬁﬁécwréﬂ@rwr?ﬁuced pressure
dt&"&ﬂf %ﬁ&h@me Ibfo st 358 . RS Yashedoehth saturated

bri ne, dried over anhydrous magnesi um sul f at e,
aﬁd-mﬁe(@bﬂlmérﬁ 2wa8 EMapbrasked id8ef3Heduced-84 (2H, s),

PEessUME, dNe 4.8 ?&'ﬁ was gy pugid iwed by oo (1H, dd, J = 6.8,
recrystallization (dichl oronethane/hexane) to glve 20
t he2 tHa) e 8edBrpdiindd( 36.3 698 §#lel d 92% . 1H NVR ( CDCL3)
SMs4u%ﬁHg3Fh6§)mﬁi)46 (1H, dd, J = 8.8, 6.8 Hz), 7.67

Hz), 8.01 (1H, dd, J = 8.8, 0.8 Hz),
8[@&061(1H s), 10.1 (1H, s), M5 (ESI+): 161 (MH). 25
[ Rd BdderiRaf Eﬁﬁﬂ;&l @ yanple 5
hydr ox

1- am no- ymnet h $)ridiniuQ
Zzﬂm%?W]PVBBE?Ilee[HUISa? Y%&%@%}‘lmr RERFENESOH B): O No2
108260193] To a sol ution of

1. (am nooxy) -2, 4-di ni trobenzene (117 g, 0.590 nol) in
acgtonitrile (1.18 L) was added 3 5 pyridi nenmet hano

(64 0.590 nol) at 40C, and the mixture was

shj gﬁﬁﬁgr' The sol vent was evaporated under
red , and the residue was washed wth

?ic thane (1 L x 2) to give the title compound
15

[0208]

Under nitrogen atmosphere, to a solution of oxalyl
chloride (18.9 mL, 216 mmol) in dichloromethane (200 mL) was
added dimethyl sulfoxide (35.4 mL, 499 mmol) at -78°C, and the
mixture was stirred for 30 min. To the reaction mixture was
added a solution of (2—methylpyrazolo[l,5—a]pyridin—4~
yl)methanol (27.0 g, 166 mmol) in dichloromethane (133 mL),
and the mixture was stirred for 2 hr. To the reaction mixture
was added triethylamine (117 mL, 831 mmol) at -78°C, and the
mixture was stirred for 1 hr and warmed to room temperature.
After concentration under reduced pressure, the residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=1/1) to give the title compound (7.00 g, yield
26%) .
lH-NMR (CDC13) &: 2.55 (3H, s), 6.85 (1H, t, J = 6.8 Hz), 7.10
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yield 83%. io 1H NWR (DVBO-d6) 8: 4.70 (2H, s), 5.87
(1H, br s), 6.32 (1H, d, J = 10.0 Hz), 7.78 (1H dd,
J=09.6, 3.2 Hz), 7.97 (1H, dd, J = 8.0, 6.4 Hz),

8.15 (1H, d, J = 8.0 Hz), 8.49 (2H, s), 6.59 (1H d,
J=3.2H), 866 (iH d J =6.4 H), 871 (1H s).

[ 018A4]s)157 ReT ell@ince, Exanpl 8 62), 8.58 (1H, dd, J = 6.8, 0.8

(2: I 1 41triaz [ -a] pyri di n- 8-yl ) net hano
[%igefngogN:ﬂN,hN F Cﬁi%2é2f0196] To a solution of
IMANBRE+3< (h§ldr®tiiiret hyl ) pyri di ni um 2, 4-
dlg%%gpbenzenolate (100 g, 323 mmol ) in acetonitrile
i was added 2 N sodi um hydroxi de (485 nlL) at
rBeﬁ¢m%w$eE&¥uﬂ@ 1land the mixture was stirred for 12
NEcnfCehRpLEL | i—%e‘éﬂﬁ%’%—%@&%ﬁlz;e% VRdss1 akgduced
pressure, and t resi dual aqueouS solution was
exP2ih ed with 3 times with chloroform The extract

s dried over anhydrous sodium sulfate and the
sohyent was evaporated under reduced pressure. The
resi dye was purified by recrystallization (ethyl

5 e) 30 the title compound (14.0

n\\yggﬁﬁﬂg(CIKHB) 6:-2.59 (3H, s), 4.05
5.04 (2H, d, J 109 = 4.4 Hz), 6.95 (1H
Hz), 7.45 (1H d J =6.8 H), 8.42 (1H
d, J =6.8 Hz), M5 (ESI+): 164 (M+H). [0197] s
Reference Exanmple 7

2[nglhyl[1 2,4]triazol o[ 1, 5-a] pyri di ne- 8- car bal dehyde
[ 0198]

nder nf%ﬁggen atmosphere, to a suspension of sodium
hydride (1.26 g, 31.5 mmol) in tetrahydrofuran (50 mL) was
added a solution of ethyl diethylphosphonoacetate (7.06 g,
31.5 mmol) in tetrahydrofuran (50 mL) at 0°C, and the mixture
was stirred for 20 min. To the reaction mixture was added a
solution of 2-methyl-2H-indazole-4-carbaldehyde (4.60 g, 28.7
mmol) in tetrahydrofuran (100 mL), and the mixture was warmed
to room temperature over 2 hr. Water was added and the mixture
was extracted with ethyl acetate. The extract was washed with
saturated brine, and dried over anhydrous magnesium sulfate,
and the solvent was evaporated under reduced pressure. The
residue was purified by silica gel column chromatography
(ethyl acetate/hexane=1/1) to give the title compound (6.50 g,
yield 98%).

lH-NMR (CDCl3) &: 1.37 (3H, t, J = 7.2 Hz), 4.27 (2H, s), 4.30
(24, q, Jd = 7.2 Hz), 6.49 (1H, d, J = 16 Hz), 7.26 - 7.33 (2H,
m), 7.77 (14, 4d, J = 6.8, 2.2 Hz), 7.90 (1H, 4, J = 16 Hz),
8.20 (1H, s).

[0212]

Reference Example 12

ethyl (2E)-3-(2-methyl[1,2,4]triazolo[1,5~-a]lpyridin-8-
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10 [0199] Under nitrogen atnosphere, to a solution of

oxalyl chloride (16.0 nL, 180 nmol) in

di chl oronmet hane (200 nlL) was added di net hyl sulfoxide

(30.0 nmL, 0.420 nol) at -78C, and the m xture was

stirred for 30 mn. To the reaction m xture was 1s

agtipgkbraylaokut i on of

(%-5$§fnﬂ [1,2,4]triazol o[ 1, 5-a] pyridin-8- yl)nethanol

( 3 g, 0.141 nmol) in dichloronmethane (82 nL), and

t m xture was stirred for 2 hr. To the reaction

m e was added triethylamne (99.0 niL, 0.710 nol)

d pwEtm xture was stirred for 1 hr and

warlded 10 room tenperature. 20 After concentration

reduced pressure, the residue was purified by

gel colum chromat ography (nethanol/ et hyl
acetate=l/10) to give the title conpound (19.0 g,
5yﬁ6%94§4@©' 1H NWR (CDC13) S 2.68 (3H, s), 7.15 (1H
t, = 6.8 H), 810 (1H dd, J =7.2, 1.2 Hz), 8.73
(1H, ddndgr-nB@gen, tngsphers, 1P G2 SpIpgnsdpn sodium
(EShtdde 16248 M His, 5[ Q200] s Reterenca-Exanmpl €38 Rhhyhs
4- (hydr oxynet hyl ) - 2- met hyl pyrazol o[ 1, 5- a] pyri di ne- 3-
3edded bopplat o eFoerhyl gligshyhosrhoppacatgte| 6238 "o
a180 ' - 3m NQ= dr thyl ) @wr i gi i : dhe
5 g b T e e Ar e 200 oh (f R K P! S R frure

10dwast PAFEAEeT O ping [Ip gb% LEdFEdopItiadsrefyas added a
CabhePate of224ndbhyd {8722 MltkriaZdlo i8-8 prikenwes- added
ethyl 2-butynoate (72.8 g, 0.650 nol) at K room
L GAERFLATRTEE REd Fe H o TFELlab? SEFFRRIITGATED (O TL),
Vahar thaas x8dee dvdsO whhiied @CkbON TEmpbdEBuraaBiet M hr.

;n)wgg:géfwa\tvl\gédlagq %'}dg?g% en?ixvt\:nutrg v?gsh yelxt%gg%gé %itgheethyl

15 acetate. The extract was washed with saturated brine, and

dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure. The residue was purified by
silica gel column chromatography (ethyl acetate/hexane=1/1) to
give the title compound (6.30 g, yield 84%).

20 H-NMR (CDCls) &: 1.36 (3H, t, J = 7.6 Hz), 2.64 (3H, s), 4.30
(2H, g, § = 7.6 Hz), 6.99 (iH, t, J = 6.8 Hz), 7.56 (1H, d, J
= 5.6 Hz), 7.58 (1H, d, J = 16.0 Hz), 7.81 (1H, 4, J = 16.0
Hz), 8.48 (1H, dd, J = 6.8, 0.8 Hz).
[0215]

25 Reference Example 13

ethyl (2E)-3-(2-methylpyrazolo[l,5-a]lpyridin-4-yl)acrylate
[0216]

2 CO2Et
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anhydrous sodi um sul fate and the sol vent was
evapor at ed under reduced pressure. The resi due was
purified by silica gel columm chronatography (ethyl
acet at e/ hexane=1/3) to give the title conpound (41.0
g, yvield 279%9. 15 1H NWR (CDC13) 5: 1.44 (3H, t, J =
7.2 Hz) 2 65 (3H, s), 4.41 (2H, q, J = 7.2 Hz), 4.86
(2H J =8.0 H), 5.03 (1H, t, J = 7.6 Hz), 6.87
@?1% J =6.8 H), 7.30 (1H dd, J = 7.2, 1.2 Hz),
8 37 (bHdeﬂChlt&ogel@ HmolpRel,) to[ 8283{pendDoReffe sedien

(éyﬁq%yl%ﬁy?%zgdl 8 18 SOt hy T diSTEARY I HRFRRNOT? " 2t

s Nadded astlu?tSlc[nOBGSétbA(meém)dp@bsphch}dacetate (13.8 g,

4- d
B 18 B A0t G EE O RITRA AR 203 Tk Bon P a0 F4S rigture
Owd8Gstiktdd nﬁx) 2andi 09T aquieoursastli drumistacs diasobddad @

T et N G A i

hydrmlgjeSSOI umnodlm uarmlateahy@mfeutaw {50 mL), and the
AL DL QLONBLNGNG,aTHE XA BehodBR bl S0b.0UCh ANGUILAURS

10 B4t umh s an e solvent was evaporated under
r eddexeohnplr essurigtutre \gasvexthecitaot Wétl ogigidndcgtzg e ¢fhe

%chac%g%% %{%ngﬁpgaghfgt @ b].t%élé]"_%ndgrgr§éd c%re4:8 _
6aghyﬂgous7sgglqMLHulﬁateh]aﬂdat@p sqﬂvgﬁptgas 8vgg§qngd Hnder
J r_d1§0§i ?4%)5(5\}”% NSI‘I(@%'e‘E)’Ldué-%s( M‘ilfg.fled ngﬂllca gel

erenc

152cnémr¢y|qéypmmq;[aph5 gy arpe/bgrpar Ty dee qi020vhe
Ntl%hé}ggmpound (11.8 g, yield 91%).
H-NMR (CDCl3) &: 1.36 (3H, t, J = 6.8 Hz), 2.52 (3H, s), 4.30
(2H, q, J = 7.2 Hz), 6.56 (1H, d, J = 16Hz), 6.58 (1H, s),
6.71 (1H, t, J = 7.2 Hz), 7.27 (1H, 4, J = 6.8 Hz), 7.78 (lH,
20 d, J =16 Hz), 8.38 (1H, d, J = 6.8 Hz),
MS (ESI+): 231 (M+H).
[0218]
Reference Example 14
trarns—ethyl 2-(2-methyl-2H-indazol-4-

25 yl)cyclopropanecarboxylate

[0219]
\
M
N
"\
CO,Et
[0220]
30 Under nitrogen atmosphere, to a suspension of sodium

hydride (0.650 g, 15.6 mmol) in dimethyl sulfoxide (5.0 mL)
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15 [0208] Under nitrogen atnosphere, to a solution of

oxalyl chloride (18.9 nL, 216 nmmol) in

di chl oronet hane (200 nL) was 20 added di net hyl

sul foxide (35.4 nmL, 499 mml) at -78C, and the m xture

was stirred for 30 mn. To the reaction m xture was

ad@ecrddesor itdiarien ¢R-frarRyhphAuderelivmeiafine i(d Ad 4

yh%ﬁgtn&@gw 14 Wl elyy 108 BUPLY (5 gl phlOnaTELRane, 133
e mxture was stirre

r BagEi it VAT xs e egdsa ez ogd demParaiter ayf anilnBr ( 117 Hee

8342800 mdkturBGasahdhidd e smﬁgﬂéﬁeof\/@@t}ﬁ/m ped-£qp-1

hr and warmed to roomtenperature. After

cBRABRVE 12T B AHAér v BRfFYEETRr €590r 8 thd Bt MUE was

pHE.l'n&El'%ﬂ BY1 8d sl o%a (§§|m19)0|ak£”6‘°c0h£9&f9&1%%§9{wre( %‘égyétlrred
acet at e/ hexane=1/ N%Rve he title conmpound

atyreamy te%em@r iPF hECDIREST Svas) asiée?e ﬁndsjﬂhe
6m§§tﬁﬁH4MaE edtracked WiZoh e%h?ﬁ ackt3té 1HThS) exthalt (dd,

d = 0.
(I’PISh%d W}th EQ%JW)EB 1I_T|teESPI.}§1 Jdrfgf ?mq_banhyﬁb%@]lsoggém

(R@ﬁEf&EtfH(;e aEzsaa@glla esél-llre@t:hyiis evaplo)rated lunder reduced pressure.
2-me -2Hin 4- acr te 0210
Y T T S SRER e il i e i
susp&ym|amjate£e/&&ddaum=1mdrtlodgiw(e1.t% gitI?el.cﬁmﬁﬁma (i1n10 g,
tetrﬁh:%%gfuran (50 nmL) was added a sol ution of ethyl
div&ehY sphonoacetate (7.06 g, 31.5 mmol) in
témmmydcottw)aa (Z5(B4m.()3Hatt,0Q —amdztflnza mixaure ILF6WasH, m),
St ed A he P n e S d

tl s%l ut2|f gn g?"'z ﬁét% ?{ 2H—| n ’efnﬂl )ééa:rj{)lal \é\gh7é3eq% ),
(4 80 (RH,28, 7T =mol2) th, t%ﬂﬂah;ﬁir chur &an’3 104, ndi) J and.8
theym Xty g uas;Waredy g ¢ 8 uy), 7.55 (18, d, J = 8.8 Hz),
7.97 (1H, s).

[0221]

Reference Example 15

ethyl 2-(2-methyl[l,2,4]triazolo[l,5~a]lpyridin-8~

yl)cyclopropanecarboxylate
[0222]

[0223]

Under nitrogen atmosphere, to a suspension of sodium
hydride (0.830 g, 20.8 mmol) in dimethyl sulfoxide (10 mL) was
added a solution of trimethylsulfoxonium iodide (4.57 g, 20.8
mmol) in dimethyl sulfoxide (35 mL) at 0°C, and the mixture was

stirred at room temperature for 1 hr. To the reaction mixture
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to roomtenperature over 2 hr. Water was added and the
m xture was extracted with ethyl acetate. The extract
was washed with 20 saturated brine, and dried over
anhydr ous magnesi um sul fate, and the solvent was
evapor at ed under reduced pressure. The residue was
puss fdRddby silutéangef exblbUMPREmhBONRE Ogr aphy (et hyl

oGl A o 0 AL YE LR AL B QTR 8030,
712. Hagmo14. 29 didbchg) ,svd £3R1idd 2180 ﬂL) Jt= 07c2 aHZl) thé. 49

({]gllj'ﬁtjlgfe ‘élag ltglrglzebl’zf)at nf)ogmot%ri;%s::a ur% f_o@l%ll {7 @1%%0 was

5 ( &&ﬁeds,) an[iOﬂie?]mlxsorRefaesr entmcﬁaednwi‘eh Exhglhgdetate. The

yFi‘a%arcyﬁ T %T,Zuﬁ dethpzol b ra2l 8 3]95%%] ;_13

nhnhyxgmmsasm@hsnéfat&) angu‘stgmmsll@ﬂn‘ofwa%dvmrated under

WEERNEG, bhedu. Do TR W3 BLERNE By EANckOge L)
( aolmnrnmhm%t@mby) (¢thyfletretntdr/beyaratl(/8) Oteridivat the
loogltfgdco E‘lguﬁﬁx(tlu%g bod‘)ﬁg s“;)r ed for 20 mn. To the

eact I on xture sol ution of

2 THrotMRy [(ERGI2) 43¢ ri 820131, 6- &) py7i ditim-81.6arbal-8éhyae, m),

% 29 9 33. @1}!““&!)) 2”66 euahydr of ygan {6 i), mf}ng.zz

e mxture was .to room'tenperature over hr.

V\A?ér Yvad added H&r)d 5h%5 ity uk e s Sektidot ddldi ¢, dr J

ethyl s kb )acgt ®4 eulhg, exts act mas washed with

sat ur at ed brine, and dried over anhydrous sodi um
15sPfate, and the solvent was evaporated under reduced

PRESSHERe EREngSiI@ue was purified by silica gel

col um chromato raphy_(ethyl acetate/ hexane=1/1) to

git¥enstREWiLt Fel oy BUMY 136030 [ i, > Al Br 8 8imy -

yl)cyclopropanecarboxylate

[0225]

20

{0226]
Under nitrogen atmosphere, to a suspension of sodium
hydride (1.64 g, 41.0 mmol) in dimethyl sulfoxide (30 mL) was
25 added trimethylsulfoxonium iodide (9.01 g, 41.0 mmol) at 0°C,
and the mixture was stirred at room temperature for 1 hr. To
the reaction mixture was added a solution of ethyl (2E)-3-(2-
methylpyrazolo[l,5~a]lpyridin-4-yl)acrylate (7.86 g, 34.1 mmol)
in dimethyl sulfoxide (120 mL) at 0°C, and the mixture was
30 stirred at room temperature for 14 hr. Water was added, and

the mixture was extracted with ethyl acetate. The extract was
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20 "H NWR (CDC13) 6: 1.36 (3H, t, J
(3H, s), 4.30 (2H, q, J
6.8 Hz), 7.56 (1H, d, J 5.6 Hz), 7.58 (1H, d, J
16.0 Hz), 7.81 (1H, d, J 16.0 Hz), 8.48 (1H, dd, J
= 6.8, 0.8 Hz). [0215] 25 Reference Exanple 13 ethyl
(whed- (n?tmestalﬁ)dkwémmhﬁ{a,l dndafpyed divierdanytycarony| sddium

g;%) ﬁér%nd 1‘;8 %é&%%rg%[wozj'?lr Utprda ednuztlre%geréaigc?% pﬁﬁessure

grheﬁlnealdmlv)asl putﬁﬁﬂe@hydrsﬁhmangénz:qmynmon@ta@mdw

a, s tiig th h | phosp a

G&e.tgwli F?t&&e/?‘ Xn f%? agnlv Zgggq)%‘:fﬁ% p!o]lﬁg é%elo g,
5 Nyl é13has stlrred for 20 min. To the reaction

mmhyl(%@iﬁgdgo[ 1%5 gﬂtf;fr: 85n2f4 < &Pbal de%wyde1 ?b og'r ™~

gl. 6.2 1nfi®| )1H, nmi et¥.@dydr bf W dAH¢ 50) 2} 49 ahdlit e, | D-62 -
XtUr g .wa om te rafur e
o B G R 0 T S Or e s ST Ay e
ethyLI adeaf®., Phé2 6t rdetIvimd -RaBhled 8wt h(Hht GlrratTeﬁ 1.2
bﬁ and dried over anhydrous sodium sul fate, and
& sol vent was evaporated under reduced pressure.
Th@22"63| due was purified by silica gel is colum
é‘gaetnggr 1cet hyl acet at e/ hexane=3/1) to give the
t|t e conp 11.8 g, yield 910). 'H NMR (CDC13 8
1tssng31- (?-meﬁ&lﬁms-l}@)awé S‘zyl()gmd%l)ropdl%etf(a?ﬂ
Jigods? Hz), 6.56 (1H, d, J = 16Hz), 6.58 (1H s),
671(1H t, J =7.2 Hz), 7.27 (1H, d, J = 6.8 Hz),
\78(1H 20 d, 16 Hz), 8.38 (1H, d, J = 6.8 Hz),
: 23 [0218] Reference Exanple 14
-2H i ndazol -4- 25
ate

= 7.6 Hz), 2.64
7.6 Hz), 6.99 (1H, t, J
7

10

J =
MH) .

) N ~~

15

[0229]
Under nitrogen atmosphere, to a solution of trans-ethyl
2-(2-methyl-2H-indazol-4-yl)cyclopropanecarboxylate (3.89 g,

20 15.9 mmol) in tetrahydrofuran (100 mL) was added lithium
aluminum hydride (0.540 g, 15.9 mmol) at 0°C, and the mixture
was stirred for 10 min. To the reaction mixture were added
ethyl acetate, water and 10% aqueous sodium hydroxide solution,
and the mixture was extracted with ethyl acetate. The extract

25 was washed with 2 N hydrochloric acid and saturated brine, and
dried over anhydrous sodium sulfate, and the solvenp was
evaporated under reduced pressure. The residue was purified by
recrystallization (ethyl acetate) to give the title compound
(3.00 g, yield 93%).

30 H-NMR (CDCls) &: 0.93 - 0.97 (1H, m), 1.13 - 1.17 (1H, m),

1.46 (1H, t, J = 5.6 Hz), 2.05 - 2.08 (1H, m), 3.59 - 3.65 (1H,
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[0219] N N COzEt [0220] 30 Under nitrogen

at nosphere, to a suspension of sodium hydride (0.650
g, 15.6 mml) in dinmethyl sulfoxide (5.0 nmL) 115 was
added a solution of trinethylsulfoxoniumiodide (3.34
g, 15.6 nmmol) in dinethyl sulfoxide (35 nL) at OC,
ampl, thae mi Xtar d1¥asn)st i4r.2@d(3t, sdont t7@mpéiatdir € for-81

t| n tu add sol, ut4 an
e{iﬂ/’I K ;LE) (ﬁﬁ %é ?ret hyl)é EFe? \rq}%zéo éjlé]lylziflacé1 Ijate80£ Hz)
(smgﬁ,lsm mmol) in dinmethyl sul foxide (30 nL) at
0 he was stirred at roomtenperature
fg? gﬁgﬁhb %/ﬁ vvgs added, and the mxture was
eX023lted with et hyl acetate. The extract was washed

WkEPe lérg;(gﬁadl%r Ee Soand dri ed over anhydrous sodi um

to su ate | vent was evapor ated under
réaub%dnqﬁhgsfslbr?e.ﬂtﬂ'h@qu@éﬂd@ea]\m@lém'r&“l ed by silica
g phy (ethyl acetate/hexane=1/1
gh)g)zél%g%oﬁ{ﬂﬂ%hggﬁgound (1.10 g, yield 35%. )
1+EIOB\IM?3(CDC13) 5: 1.34 (3H, t, J =7.2 Hz), 1.41 -
(1H, m, 15 1.61 - 2.04 (1H m, 2.01 - 2.05
\)7,\ , 2.71 - 2.76 (1H, m, 4.21 (2H, q, J = 7.2
/A 22 (3HNs), 6.73 (1H, d, J = 6.8 Hz), 7.18
= GHZ-IZ 7.55 (1H, d, J = 8.B Hz),
0 Reference Exanple 15 et hyl
2- (2 met 11,2, 4]triazol o[ 1, 5-a] pyridin-8- yl)
necarboxyl ate [0222] ~-N N, NI CC72Et

[0232]

Under nitrogen atmosphere, to a solution of ethyl 2-(2-
methyl{1,2,4]triazolo[1,5-alpyridin-8-
yl) cyclopropanecarboxylate (1.80 g, 7.37 mmol) obtained in
Reference Example 15 in tetrahydrofuran (100 mL) was added
lithium aluminum hydride (0.250 g, 7.37 mmol) at 0°C, and the
mixture was stirred for 10 min. To the reaction mixture were
added ethyl acetate, water and 10% aqueous sodium hydroxide
solution, and the mixture was extracted with ethyl acetate.
The extract was washed with 2 N hydrochloric acid and

saturated brine, and dried over anhydrous sodium sulfate, and

the solvent was evaporated under reduced pressure. The residue

was purified by recrystallization (ethyl acetate/hexane) to
give the title compound (1.30 g, yield 87%).

l4-NMR (CDC1s) &: 1.06 - 1.11 (1H, m), 1.24 - 1.29 (1H, m),
1.34 - 1.42 (1H, m), 2.18 - 2.19 (1H, m), 2.60 (3H, s), 3.32
(1H, dd, J = 10.8, 9.2 Hz), 4.02 (1H, dd, J = 10.8, 4.8 Hz),
6.86 (1H, t, J = 6.8 Hz), 7.09 (1H, d, J = 7.2 Hz), 8.33 (1lH,
d, J = 6.8 Hz),

MS (ESI+): 204 (M+H).
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25 [0223] Under nitrogen atnosphere, to a suspension
of sodium hydride (0.830 g, 20.8 mmol) in dinethyl
sul foxide (10 nL) was added a sol ution of

trinmet hyl sul foxoniumiodide (4.57 g, 20.8 30 nmmol) in
di met hyl sulfoxide (35 nL) at 0C, and the m xture was
st?233dd at roomtenperature for 1 hr. To the reaction

g%%%%%ﬁf?%, S qgdded a solution of ethyl (2E)-3-(2-

riazol o[ 1, 5-a] pyridin-8-yl)acryl ate

(Ar@Gd2- (A3 hydpyjazoiodi netdipyrsédtdxi de (30 nlL) at
OgiM%QqOFp&ﬁgﬁkégHgngﬁs stirred at roomtenperature
for 14 hr.

tter was 5 added, and the m xture was

sex@4¥dted with ethyl acetate. The extract was washed

cycl oprBFERetEr ek A

th saturated brine, and dried over anhydrous sodi um
and the sol vent was evaporated under reduced
residue was purified by silica ge
rapyH et hyl acetate/hexane=1/2) to
onpound (1.84 g, yield 43%. 1H NWMR
1.34 (3H, t, J =7.2 Hz), 1.69 - 1.81 (2H,
- 2.52 (1H, m, 2.60 (3H, s), 2.88 - 2.96
, 4.22 (2H, g, J =7.2 Hz), 6.65 (1H, t, J =
Hz), 7.13 (1H, d, J = 6.8 Hz), 8.32 (1H, d, J =
2%f). 15 [0224] Reference Exanple 16 trans-ethyl
2- et hyl pyrazol o[ 1, 5-a] pyri di n-4- yl),

ﬁp%?%%q N RP¥“‘%§6§E?£ Ggns-ethyl

10 [ 0228)mddngepy i A010gens-al ipE phei-e,-yil pcpc s ppaséairbokylate

15

20

25

3P & 2Psb ey ol e Rudett TPkt 191 T O

i odlteeu 21041 8im 4140 @@0{0). 780 §C22.1 mmol) at 0°C, and the

mixture was stirred for 30 min. To the reaction mixture were
added ethyl acetate, water and 10% aqueous sodium hydroxide
solution, and the mixture was extracted with ethyl acetate.
The extract was washed with 2 N hydrochloric acid and
saturated brine, and dried over anhydrous sodium sulfate, and
the solvent was evaporated under reduced pressure. The residue
was purified by recrystallization (ethyl acetate/hexane) to
give the title compound (4.30 g, yield 96%).

H-NMR (CDCl3) &: 0.94 - 1.10 (2H, m), 1.44 - 1.52 (1H, m),
1.72 (1H, t, J = 4.8 Hz), 1.93 - 1.98 (1H, m), 2.49 (3H, s),
3.62 - 3.78 (2H, m), 6.43 (1H, s), 6.56 (1H, t, J = 6.8 Hz),
6.67 (1H, 4, J = 7.2 Hz), 8.21 (1H, d, J = 6.8 Hz),

MS (ESI+): 203 (M+H).

[0236]

Reference Example 20

trans-2- (2-methyl-2H-indazol-4-yl)cyclopropanecarbaldehyde
[0237]
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and the m xture was stirred at roomtenperature for 1
hr. To the reaction m xture was added a sol ution of
et hyl (2E)-3-(2-
met hyl pyrazol o[ 1, 5-a] pyridin-4-yl)acrylate (7.86 g,
34.1 mmol) in dinmethyl sulfoxide (120 nL) at 0C, and
the mixture was 30 stirred at roomtenperature for 14
ALt er was, added, and the m xture was extracted
The extract was 117 washed with
g dri ed over anhydrous sodi um
ol vent was evaporated under reduced
The residue was purified by silica gel

m romat ogr aphy (ethyl acetate/hexane=1/2) to
give the title conmpound (5.10 g, 5 yield 610). "H NWR
(CDC13) 6: 1.31 (3H, t, J =7.2 Hz) , 1.36 - 1.41 (1H,
mi023811. 59 - 1.65 (1H, m, 1.94 - 1.98 (1H, m, 2.49

3H ra 56 it ] Az 2 C r S ano
( S)T % Ez (22 é@h%llfiﬁ &T%d o‘h—% gi)?é"y7 19p é;}ayl]& 2hanol

Hz)
s( 1pP0 dﬂngz 7. r@\omz) 481&2@1(5&1111&16 sigves 7<22>0 19) HA

[ QY 1ndRBhE1 S0 & -Ex 850! 2]l7mg 6. 18 mmol) and tetra-n-
trans-[2-(2-nethyl - 2H i ndazol )cycl gcgr opyl ] met hano

| PTp ORL W caﬁrrrfsh‘fleaZ?gT’IBhd -Ri PP odert 24t Rsiphdpes

t @idsSBdt Hﬁna@totnﬁ_@9§1@t(bﬁ| mL), and the mixture was stirred
2- (2- et hyl - 2H i ndazol - hﬁ e%/(:I opr opanecar hoxyl at e
17 -t

(3te0og Pompenat g oo )7 TRERYERCE (REn2fdth ARfl the
10V xegeediaki b tedaleuai 3umiky drihdes§vdidOwgs dmpBrated
D) 20,06 and e i uge ten e Lot A0,
Waber cénthnl Oft @titeau spip diethy Dystareitdg solditveothe tdrde
eREPERE e e asHen W [H 2 N hyds ochl or | acid and
safinat gdpbrd)ng; Aared -drised @uermpghizydpous .3cdi(Um m),
sS4l Ggte., and fhe Solyent was o, ¢ 97 (am, 4, 7 = 6.9 Hz),
7.19 (1H, 44, J = 8.5, 6.9 Hz), 7.58 (1H, d, J = 8.5 Hz), 7.93
(14, s), 9.42 (1H, d, J = 4.7 Hz),
MS (ESI+): 201 (M+H).
[0239]
20 Reference Example 21
2-(2-methyl{l,2,4ltriazolo[l,5-a]lpyridin-8-

yl)cyclopropanecarbaldehyde
[0240]

25
[0241]
[2-(2-Methyl[l,2,4]triazolo{l,5-a]lpyridin-8~
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5

10

evapor at ed under reduced pressure. The residue was
purified by recrystallization (ethyl acetate) to give
the title compound (3.00 g, yield 93%. so 1H NMR
(CDC13) 6: 0.93 - 0.97 (1H, M, 1.13 - 1.17 (1H m,
1.46 (1H, t, J = 5.6 Hz), 2.05 - 2.08 (1H m, 3.59 -
SyBBCXCBJdprOmH meEhaBel7 69003m@0 4- 2B, mpdl) 4bRIifeBHins)

%Eeyge]x{?% % ﬁJplg @3 4 gzg.oil_tgx}lgax( lﬂwé@#éo mc_?) 84-6.8

(BSthylmozoRolvkeHN-ox &g 02389 qaeflérénwlaxanweetra n-
I 5 d
[gf&ﬁg/y]l opBXLL:ﬂ p%é:?‘k%ﬁéx?azt% (9&%) ('737] @ylﬁ% I0n'2§1 mmol% were

ropy ano
Uddesoliedr @geaf:%ﬁomépw@r é45tréL)a @@riuth%ﬁtlé}fmé% W\ls S irred

a(:zro&i?ttla)ﬂ)égat%rré] EBJ‘: EEZ@llro[ 12—@'1:@1)913(61 %‘a@ §dde}-i5 and the

yl')cycl opropanecar boxyl ate (1.8 %
ot e vies Refrmednéer Blafphe aﬂsi ﬁlﬁ%ﬁ%hy%ﬁ%ﬁeﬂaﬁnt was

( éQ%pgg-Qte\ﬁa§n@&d§@du&é<§ hifaasalam anan fRedblhderdO; Fa59f:gad by

at 0C, and the mxture was stirred
nmshligs qeﬁec%am icHROT bagFRRI et hyddded et hyl

a%@&é‘ém‘?e/h‘é%ﬁé ﬁﬂ@o-ﬁb@/é@?%%ﬁ@dtfa’éﬂtﬁx%o&r&%ﬁ@ (564 g,

solution, and the m xture was ‘extracted with ethyl
a¥dedE 3%) The extract was washed with 2 N hydrochloric

a@ﬂéﬂmﬁﬁ%}xfsg? usatle@bsbttlh 187 imﬁ ?:ﬁ)l ed gyer zarmlsyqimugn
Sodl.um Ssu at e and e solven n r
b ety She i The: Toet Baem s 33 S TR NG ANeea -
recoystal,l mzation Cethyd @cetas g/hesaney, tda, 25 gio®, 1.1

the title c 1.3 |d 87%. 1H NMR (CDCL3
155?121.'0%- 35 1240 ‘%J'lﬁ L 70f&24y| ° £t ( :

20

25

30

- 1.29 (1H m, 1.34 -
1M42 (£44) :MR02 2(Ms81) - 2 19 (1H, m, 2.60 (3H, s), 3.32

[0242]
Reference Example 22

trans-2-(2-methylpyrazolo[l, 5-a]lpyridin-4-

yl)cyclopropanecarbaldehyde
[0243]

[0244]

Trans—[2—(2—methylpyrazolo[1,5-a]pyridin—4—
yl)cyclopropyl]lmethanol (2000 mg, 9.89 mmol), 4 A molecular
sieves (800 mg), 4-methylmorpholine N-oxide (1.74 g, 14.8
mmol) and tetra-n-propylammonium perruthenate(VII) (174 mg,
0.494 mmol) were dissolved in acetonitrile (100 mL), and the
mixture was stirred at room temperature for 2 hr. 2-Propanol

was added and the mixture was stirred for 30 min, diluted with
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(1H, dd, J = 10.8, 9.2 Hz), 4.02 (1H, dd, J = 10.8,

4.8 Hz), 6.86 (1H, t, J = 6.8 Hz), 7.09 (1H, d, J =

7.2 Hz), 8.33 (1H, 30 d, J =6.8 Hz), M5 (ESI+): 204

(MrH) . 119 [0233] Reference Exanple 19

trans-[ 2- (2-net hyl pyrazol o[ 1, 5- a] pyri di n- 4-

ye}oyklaoptapy,l lamet hastedd wsthORB4)r dhd GurhO28Fritkhdefhe

ni, e Q S of t.ran I
PoFBERE R EE Mo RE ad RSty od iR R and ne

be&zwwte wagSevipogate@. mdmreduqﬁ:dt ete%my:dr oflrcanefid@® was

ed: ;. it hj I
POy PR e, e B DBl Rl g
Toot ¢rever eaettmiermwmmmnd/\éiie@ andededd BA%) acet at e,

0% aqueqys u oxide, 1s ;s n
andﬁbﬁ‘e?&)é&{g \l/t\[/aggexfl?;ggt E%Q i EL ﬁz acg% {ieé.)’ ™ he
e%t-il%\ct 2028 Weshed , w2 t30 23R, hgldr @cﬁBOTl?c Bgci(tHamd , 6.32

ﬁyra;)edsbrson u,2Rd dri edoongr, anhydiaus ¢Sodium o yg)

, and é sol vent ‘was evaporate under reduced

pﬁegéuﬂéir Fhel redi-dudz) mds 4pufiti €d By= 4.4 Hz),
raerysdalhl.i z¢d i @y et hyl acetate/ hexane) to 20 give
the title compound (4.30 g, yield 96% . 1H NWVR (CDC13)
8:(08494 - 1.10 (2H, m, 1.44 - 1.52 (1H, m, 1.72
(Reetonct Exdnfidiph, 1.93 - 198 (1H m, 2 49 (3H |
s), 3.62 - 3.78 m, 6.43 (1H_ s), 6.56 (1H
_tgagsT%ﬂ(Z—mg¢Qyﬁ ﬁFpn%pzq} -4- ylhpxq}ypr%pqgfCEEPPldfhyge_
ognhg) 25 M5 (ESI+): 203 (MrH). [0236] Reference

le 20
t r[QrﬁTEG]Z- (2- et hyl - 2H i ndazol - 4-yl ) cycl opr opanecar bal de
hyge [0237] 120

[0247]
Trans-2- (2-methyl-2H-indazol-4-

yl)cyclopropanecarbaldehyde (330 mg, 1.65 mmol), 8 M aqueous
sodium hydroxide solution (824 uL, 6.59 mmol) and hydroxylamine
hydrochloride (378 mg, 5.44 mmol) were dissolved in
ethanol/water (15 mL/3 mL), and the mixture was stirred at 60°C
for 3 hr. The reaction solution was concentrated, extracted
with ethyl acetate, washed with saturated brine, and dried
over anhydrous sodium sulfate, and the solvent was evaporated
under reduced pressure to give the title compound (348 mg,
yield 98%).

MS (ESI+): 216 (M+H).

[0248]

Reference Example 24
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N N [0238]
Trans-[2-(2-net hyl - 2H i ndazol - 4-yl ) cycl opr opyl ] net hano
| 5 (500 nmg, 2.47 mol), 4 A nol ecul ar sieves (200
ng), 4- methyl norpholine N-oxide (724 ng, 6.18 nmol)
and tetra-n- propyl ammoni um perrut henate(ViIl) (43.6
ng- (I)—nibiﬁyﬂmnlz), avereazalicddpbvelpyirhdaeet-onitril e (25
l) % trhe rreicargrfd vas, stlrred at roomtenperature
f &F (éy P B Gpano ®addéd. and the io mixture was
stbz4%®Ed for 30 mn. The sol vent was evaporated under
duced pressure, and the residue was purified by
S\)& gel colum chromat ography (ethyl acetate) to
e t|t| 6 conpound (382 ng, yield 779 . 1H NWR
a4 (2H, m, 2.19 - 2.33 (1H m,
‘ 'ﬁrop‘ 23 (3H, s), 6.77 (1H, d, J =
719(1H dd, = 8.5 6.9 Hz), 7.58 (1H, d,

o

6.9
J = & ), 7.93 (1H, s) 9.42 (1H, d, J = 4.7 Hz),
M5 (ESH+): 201 (MtH). [0239] 20 Reference Exanpl e 21

2-(2-methyl[1,2,4]triazol o[ 1, 5-a] pyridin-8- yl)
g dp]ropanecarbal dehyde [0240] N N O N 25 [0241]
2-Methyl[1,2,4]triazolo[1,5 agpirldlnS 121
4 2ABY FHIT)-8obt ai ned

i 'S})l) %l%p%@%&mgﬁle%%ﬂel\ﬁgé? L% (eQubé‘rmﬁil?\]/-@%timif}r%g) in

feqncg ﬁxalmlcﬁaﬂlanﬁﬁﬁuww riﬁ%eﬁa&lw\ﬂx@e (SRugion

”Ql.@9%ﬁ1 A0 )N €and hydroxylamine hydrochloride (592 mg,
9.18 mmol) were dissolved in ethanol/water (22 mL/6 mL), and
the mixture was stirred at 70°C for 16 hr. The reaction
solution was concentrated, water was added, and the mixture
was extracted with ethyl acetate. The extract was washed with
saturated brine, and dried over anhydrous sodium sulfate, and
the solvent was evaporated under reduced pressure. The residue
was washed with diisopropyl ether to give the title compound
(196 mg, yield 33%).

'H-NMR (CDCls) &: 1.37 - 1.70 (2H, m), 2.03 - 2.17 (0.6 Hz, m),
2.61 (1.8H, s), 2.62 (1.2H, s), 2.69 - 2.78 (1H, m), 2.81 -
2.91 k0.4H, m), 6.33 (0.44, d, J = 8.2 Hz), 6.83 - 6.90 (1H,
m), 6.99 - 7.03 (0.6H, m), 7.05 - 7.09 (O0.4H, m), 7.29 (0.6H,
d, J=7.4 Hz), 8.30 - 8.35 (1H, m), 8.63 (0.4H, br s), 9.38
(0.6H, br s).

[0251]

Reference Example 25

trans-2-(2-methylpyrazolo[l, 5-alpyridin-4-
yl)cyclopropanecarbaldehyde oxime

[0252]
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5 dissolved in acetonitrile (45 nL), and the m xture
was stirred at roomtenperature for 2 hr. 2-Propano
was added, and the mxture was stirred for 30 mn,
and filtered. The solvent was evaporated under
reduced pressure. The residue was purified by silica
col umm chr omat ogr aphy (ethyl 1o

e/ hexane=50/50-380/20) to give the title

, yield 63%9. "HHNWMR (CDC13) S: 1.78 -

1Ng7 94, N2.05 (1H, m), 2.60 (3H, s), 2.62
- 2N3 (M m), 2769 “OHo7 (1H m), 6.84 - 6.90 (1H,
m, |7. 7.15 (1H, n), 8.36 (1H, dd, J = 6.9, 1.1

.35 (1H, d, J = 4.7 Hz), M5 (ESI+): 202

(MrH) . [ 0242] Reference Exanple 22
trans-2-(2- net hyl pyrazol o[ 1, 5-a] pyri di n-4- 20

yI[D252] opr opanecar bal dehyde [0243] N, Q N [0244] 25
Trans- [ 2-.( 2- 4 I %ﬁgl LA 42—

yl )cycl%ﬁgapé;ﬁ%te%% (ag%%%?rw’g%]_%ﬁ lE)jidr%rrrloln), 4 A

el oyt lapropamnagbaBOhydg) (1463t h | 8 mpied) r ne Magkpeies

( , ; eb s 3l - RHORYATYORAEM
pé?@%?ﬁeﬁét8%5F?%géﬁggﬂﬂé%'6%3%84@Eﬁgl) mergh%issolved

i hydcetdeintne | ydrooblemide 4he8 e 26- Mim@al) ewamgiissolved
Sghr %@ﬁjarg;tl /f2ed tRBPRY AtER) T 0in? Ak mZetR@PARY|stiWRsd at
added an

e mxture was stlrred for 30 mn, diluted
WieOPC 5223 etthy | T ateactiom mpluhsere dvak cAnGRRtertafd

satuEated Qﬁ.i:lﬁ‘eethweac&fa&%m GasMEehviWASsLHir@de@Vine, and
anhydrous sodium sul fate and_the solvent

Wwas
eVEpef AT aREITqUSdEREHprEsERrY. APfethe SOdUEN haES

plér\r.bfﬂ)?g:e@y uﬁﬁéi‘ GRdaekd C;_QJelé@ﬁrQ hromegtiphytiet <_ftyrlpound
acetate) 5 to give the title conpound (1.62 g, yield
824% 67 1% MNRIECX*3) 5: 1.58 - 1.68 (1H m, 1.72 -
132 (£4H) :"bie6 (M+H).

[0254]

Reference Example 26

trans-1-[2- (2-methyl-2H-indazol~4-yl)cyclopropyl]methanamine
[0255]

20

[0256]
To a suspension of lithium aluminum hydride (319 mg, 8.61
mmol) in tetrahydrofuran (17 mL) was added a solution of

trans-2- (2-methyl-2H-indazol-4-yl) cyclopropanecarbaldehyde

25 oxime (349 mg, 1.62 mmol) in tetrahydrofuran (17 mL) at room

temperature, and the mixture was stirred at 60°C for 1 hr.

Sodium sulfate decahydrate (3.5 g) was added under ice-cooling,
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.15 - 2.28 (1H, m, 2.50 (3H s), 2.6
2

2 ), - 2.82 (1H,
m, 6.32 (1H s), 6.60 (1H t, J Hz),
d, -

1

8
2 6.76 (1H,
Hz), 9.47 (1H,

!
J=7.2 Hz), 8.27 (1H, d, 1
MrH) .~ [ 0245]

J
d, J 4.4 Hz), 1o M5 (ESI+): 20
Ref erence Exanple 23
t apdisehiz- a2xiedenyas 2f1 itettad othrbugh) cyTitepr dpenéd atixededeas

T¥%?E?%%§%gErﬁﬁqﬁ 024 ué%?aggésifrecg% &£¥Q4ZLe title compound
yl()32:§/cd90pyo@hile9(9al) bal dehyde (330 ng, 1.65 nmmol), 8 M

L L P S )

2
(

5 Wik 89 i $sOlved,i m), et {fdnol Zved el 186) 2.80nJH, add dive

10

i5

20

25

30

MpXg ure was, st} ryeqsgt ?)OC h8r (& e fecﬁ‘%tz' 0”7 18 (1H,

h

soruil on was’ concenfr at'ed extracte Zg with e
adéi af e 8wBshed Wizt h Badtluraiedd b fed. %ﬁ@)drﬁ*é& (éiﬁerS),
agtﬂg&grp% §odi um sul fate, and the sol vent was
evaporateg “under reduced pressure to give the title
cMﬁp(ﬁﬁId)('BZ@Z ndtH)yield 98%. MS (ESI+): 216 (MH).
3(@ §248] Reference Exanple 24 123

?2 nmethyl [1,2,4]triazol o[1,5-a] pyridin-8- yl)
c?@f@fﬁrmﬁaﬁé@wlﬁaﬁaehyde oxime [0249] -N N NI . N-OH

51L@§E%ﬂ—methyl[1,2,4]tr1azolo[1,5 -a]lpyridin-8-
yl)cyclopropyl]lmethanamine

[0258]

[0259]

To a suspension of lithium aluminum hydride (150 mg, 3.24
mmol) in tetrahydrofuran (8 mL) was added a solution of 2-(2-
methyl([1l,2,4]triazolo[1,5-a]lpyridin-8-
yl)cyclopropanecarbaldehyde oxime (175 mg, 0.80% mmol)
obtained in Reference Example 24 in tetrahydrofuran (8 mL) at
room temperature, and the mixture was stirred at room
temperature for 30 min. Sodium sulfate decahydrate (1.8 g) was
added under ice-cooling, and the mixture was filtered through
celite. The filtrate was concentrated under reduced pressure.
The residue was dissolved in tetrahydrofuran (8 mL), the
solution was added to a suspension of lithium aluminum hydride
(150 mg, 3.24 mmol) in tetrahydrofuran (8 mL) at 0°C, and the
mixture was stirred at room temperature for 3 hr. Sodium

sulfate decahydrate (1.8 g) was added under ice-cooling, and
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2-(2-Methyl[1,2,4]triazol o[ 1, 5-a] pyri di n- 8-
yl ) cycl opr opanecar bal dehyde (560 ny, 2.78 mmmol)
obtained in Reference Exanple 21, 8 M aqueous sodi um
hydr oxi de solution 1o (1.39 n_L, 11.1 nmol) and
hydr oxyl am ne hydrochloride (592 ng, 9.18 mmol) were
diss alikedré wagt iabhodYadatrof2? calite o) giemdhet hetle
m xt ur M@g tlrred At %gg&for 16 hr. The reaction
sEﬁTﬁoWgﬁ cOHeettTa wat er was added, and the
MpdNMRE (CDEAS) ebtt uao_ted wmioeh (Bt ,hyl) , atetZatel - The(l8xt rhct
she tur at rhpe, an [ ouer -
mﬁhf%?ogsggo |un1zUﬁ$é#£ % &P ¢ elgo %eg% &gé £F7 2.68
5e9apbr(aﬁedrnunaee3rem(pﬂes@uré 8 e o-88i (e ™hast-91 -
shed 'th pr yI er gh v (2H) ,
\é\%h%%u(nl\gf’ 1’9(?‘ 22 ﬁP g 83 %\uv%ﬁ( %%Aegx 1y
-M3. Mﬂﬂﬁibizog (M2H®3 - 2 17 (O 6 Hz, nm, 20 2.61
(% %%6]5) 2. 62 (1 2H, s), 2.69 - 2.78 (1H, m, 2.81 -
189°Uo.aH m), 6.33 (0.4H d, J = 8.2 Hz). 6.83 -
GRQEE(ende Em@mphe g8 - 7.03 (0.6H m, 7.05 - 7.09

( m rHEdn-8. 30 - 8.35
10 ?F—Fﬂ" S 223%%561%#@% Z°q°[i 6 5 pﬂ7(0 6H br s). 25

[QZSQjclﬂ@ﬁfemehb@tEﬁa rte 25

tng §I? (2- et hyl pyrazol o[ 1, 5-a] pyridi n-4- yl)

cycl opr opanecar bal dehyde oxime [0252] 124 N1 N N OH
53] Trans-2-(2-nethyl pyrazol o[ 1, 5-al pyridin-4- 5
opr opapecar bal dehyde (1.62 g, 8.08 mmol), B M
fde solution (4.04 n., 32.3
hydrochl oride (1.85 g, 26.7
in ethanol /water (65 ni/13 ni),
Ixture was stirred at 60C for 3 hr. The

15 [0262]

To a suspension of lithium aluminum hydride (1.18 g, 31.0
mmol) in tetrahydrofuran (70 mL) was added a solution of
trans-2- (2-methylpyrazolo[l,5-alpyridin-4-
yl)cyclopropanecarbaldehyde oxime (1.67 g, 7.76 mmol) in

20 tetrahydrofuran (8 mL) at room temperature, and the mixture
was stirred at room temperature for 1.5 hr. Sodium sulfate
decahydrate (17 g) was added under ice-cooling, and the
mixture was filtered through celite. The filtrate was
concentréted under reduced pressure to give the title compound

25 (1.39 g, yield 89%).
14-NMR (CDCls3) &: 0.82 - 0.97 (1H, m), 0.99 - 1.11 (1H, m),
1.30 - 1.40 (1H, m), 1.80 - 1.91 (1H, m), 2.50 (38, s), 2.71 -
2.89 (2H, m), 6.40 (1H, s), 6.56 (1H, t, J = 6.9 Hz), 6.65 (1H,
d, J =6.9 Hz), 8.20 (1H, d, J = 6.9 Hz), hidden (2H),

30 MS (ESI+): 202 (M+H).

[0263]
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lo extracted with ethyl acetate, washed with saturated
brine, and dried over anhydrous sodium sul fate, and
the sol vent was evaporated under reduced pressure to
give the title conmpound (1.67 g, yield 96%. M
(ESI+): 216 (MtrH). 1s [0254] Reference Exanple 26
t Rafsrdnce2Ex@wptet B9l - 2H- | ndazol - 4-yl ) cycl opr opyl ] et ha
n _' [«0255], | _ 2561 1\ j -
b e e S e L S
t ihypdnodhdbuoidn (17 nl) was added a sol ution of
tr[gggz%]Z (2-met hyl - 2H-i ndazol - 4-yl ) cycl opr opanecar bal de
oxinme (349 ng, 1.62 mmol) in tetrahydrofuran
( m.) at room tenperature, and the m xture was
ed at 60C for 1 hr. Sodium sulfate decahydrate
ed under ice-cooling, 125 and the
erﬁ,(NHp_rough celite. The filtrate was
ed under reduced pressure to give the title
(325 rTg fld 99% . 1H NWMR (CDC13) 8: 0.85
- A H m, 1.14 (1H, m, 5 1.39 - 1.51
(1H, m, 1.91 - 2 02 (1H, m, 2.80 (2H, dd, J = 6.7,
2.1 Hz% 4.23 (3H s), 6.70 (1H d, J =7.0 Hz), 7.18
(iPP—65d J =8.8 7.0 Hz), 7.51 (1H, d, J = 8.8 Hz),
.02 (M as)soluﬂ'l'ogxdeﬁ t(e?ﬂﬂ)-buﬁ@l({ﬁsthﬂ%)?rfiz—(éhﬁé’ﬁhyl 39
0257 Ref erence Exa
lpéaf@-ﬁﬁwhws[cﬂogrmﬂ%%ﬁqa@aﬁ?bwi?d.Gﬁ g 8.89 mmol)
yhihcyehwprepydjdretshanayrive af8258] M hydrochloric acid/ethyl

acetate (50 ml) solution, and the mixture was stirred at room

temperature for 3 hr. The solvent was concentrated under
reduced pressure, and the obtained crystals were washed with
ethyl acetate to give the title compound (2.40 g, yield 98%).
'H-NMR (DMSO-d¢) 8: 0.94 - 1.28 (2H, m), 1.43 - 1.50 (1H, m),
2.29 - 2.35 (1H, m), 2.73 - 3.06 (2H, m), 4.18 (3H, s), 6.69
(14, 4, J = 6.9 Hz), 7.17 (1H, dd, J = 8.5, 6.8 Hz), 7.38 (1H,
d, J =8.5 Hz), 8.37 (3H, br s), 8.78 (1H, s), 11.58 (1H, br
s),

melting point: 211 - 212°C,

[a]p?®: +27.5° (c 0.50, methanol),

elemental analysis: for C;,H;7N3Cl,

Calculated (%): C, 52.57; H, 6.25; N, 15.33; Cl1l, 25.86

Found (%): C, 52.20; H, 6.27; N, 15.25; Cl, 25.53.

[0266]

Reference Example 30
1-[(1R,2R)-2-(2-methyl~-2H-indazol-4~yl)cyclopropylimethanamine
dihydrochloride

[0267]

128



5

10

15

20

25

~ N N NH2 15 N [0259] To a suspension of [ithium

al um num hydride (150 ng, 3.24 mol) in
tetrahydrofuran (8 nL) was added a sol ution of 2-(2-
20 methyl [1,2,4]triazol o[ 1, 5-a] pyridin-8

yl ) cycl opr opanecar bal dehyde oxinme (175 ng, 0.809 mol)
obt ai ned in Reference Exanple 24 in tetrahydrofuran (8
mN roon1tenperature and the m xture was stirred

ature for 30 mn. Sodiumsulfate
. g) 25 added under ice-cooling,
*xture s filtered through celite. The

as concentrated under reduced pressure. The
resi due-as di ssoPH@|in tetrahydrofuran (8 nL), the
sol ution was added to a suspension of [ithium alum num
hydride (150 ng, 3.24 mmol) in tetrahydrofuran (8 nlL)
af02€8] and the 30 mixture was stirred at room

t emper %ugeséﬂfu%nhsf t%%l-mylst{'m 2k ez;gegafayqﬁ@&?lcéaﬁ
g) was added under 1ce-cooling, and he m xture
wasdd1q1-4rel) eunlongerdmet byl tragbamatee(2t-68| @ 8.89 mmol)

?Q?nggé&mfsoym' Ql,aéoaé%ded *impﬂl\ﬁ;&%@ﬁi&l@ acld%thyl
njaceigat% (50 3%5 S(Dj:].‘l.lth-f), agdgg_hg gpixtgxlce wzas6gt1r%ed2a 7room
(%Efu é@atu%e8§of 22191 (@hE, séﬁven@ 89s c&c@ﬁtféﬂéd ﬂ)ider

6. 91 95 (1H, m, 8.29 , J = 7, 1.2

hFG@I‘é‘F?d( PhpsSsungg AES) Whe o GSl%MH)rYSr@]z%o'FreR@%%e@‘naéth
Exenpl &c28a88 to give the title compound (2.38 g, yield 98%).
tFans | -[2-(2- et hyl grazolo[ 5-a] pyridi n-4-

HOP® opEhye] it Ra 0251 1 TN NS 16H, ™),

[QZ@E]— 2.40 (1, m), 2.77 - 3.03 (2H, m), 4.20 (3H, s), 6.70
(1, d, J = 6.8 Hz), 7.18 (1H, dd, J = 8.7, 6.8 Hz), 7.40 (1H,
d, J = 8.7 Hz), 8.29 (3H, br s), 8.75 (1H, s), 9.39 (1H, br s),

melting point: 210 - 212°C,

[alp?®: -27.6° (c 0.52, methanol),

elemental analysis: for CjpH;9N3Cl,

Calculated (%): C, 52.57; H, 6.25; N, 15.33; Cl, 25.86
Found (%): C, 52.17; H, 6.38; N, 15.16; Cl, 25.65.
[0269]

Reference Example 31

l-acetyl-4-bromo~1H-indazole

[0270]
N=

%N Br

O

[0271]
To a mixture of 3-bromo-2-methylaniline (2.00 mL, 16.0

mmol) and potassium acetate (1.60 g, 16.3 mmol) in toluene
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30

To a suspension of |ithium alum num hydride (1.18 g,
3.0 mmol) in tetrahydrofuran (70 nL) was added a
sol ution of -
trans-2-(2-nmet hyl pyrazol o[ 1, 5-a) pyri di n- 4-

yl ) cycl opr opanecar bal dehyde oxinme (1.67 g, 7.76 nmol)
| 0t ptwahwdaed W i68amHydratier pRIB4t ADpetaaumesl Jard

the m xture was stirred at roomtenperature fo .5
HFoOISE BFRRR AU E at ad FBE ARYH kR 7P rﬁésa%éé}e(g le?ﬁdEQ

iger.Conddangl Altkitdee (3N tmly, e2te nfvoll ) evaed atiedugind the
celite. The filtrate was concentrated under, reduced
RSPt HiPESE IRE EOTT doCoRpatind 125 TeEC3H Ty LT &%
898 .dilbk MVRiEEDERr,8an8. B2 miBt87e (Wb, exjracde@9with
1.11 (1H, , .30 - 1.40 (1H 1.80 - 1. ]
nfit-]h&( eﬁe%%- sﬂfh,e Fxpyact ya ggafkg%f Wﬁsﬁg, S%F“}S%%i(iﬁﬂé’)e'

, affid 2B i6d Hyvdr, adhydfousOsblijun s6165t€,1ldnd the Foiveny was

Ll D0y il o B8 L W, G50 W

lag (Al Sr28e @ puz4 mbédydrodidet ndazol - 4-yl ) cycl opropyl ] net

hanam n i hydrgchl oyjde [O ~ AN _
AR Tl er an BT et bty iz G, 5
{7(5G, 28)-R) ( B.ABt hiH, 2, 8.35 - 8.40 (1H, m).

i ?g | -4-yl)cycl opropyl ] net hyl } carbamate (2.68 g,

8. ) 1o in ethyl acetate (50 nL) was added 4 M
hefexsnicer ExargdiedBét hyl acetate (50 mlL) sol ution, and

the, mixtype; vas stirred at room tenperature for 3 hr.

The sol vent was concentrated under reduced pressure,
am@2the obtained crystals were washed with ethyl
acetfgjte . to give the title conpound (2.40 g, yield
98%. 19 1HNWR (DVMSO-d6) S: 0.94 - 1.28 (2H, m, 1.43

¥50 r 2.29 - 2.35 (1H, m, 2.73 - 3.06 (2H,
, s), 6.69

[0274]

A crudely purified product of l-acetyl-4-bromo-1H-
indazole obtained in Reference Example 31 was suspended in 6 M
hydrochloric acid (32 mL), and the mixture was stirred at 60°C
for 2 hr, and basified with 8 M aqueous sodium hydroxide
solution. The resulting precipitate was collected by
filtration, and dissolved in ethyl acetate. This solution was
dried over anhydrous sodium sulfate and the solvent was
evaporated under reduced pressure to give the title compound
(2.24 g, total yield from Reference Example 31, 71%).
y-NMR (CDCls) &: 7.24 (1H, dd, J = 8.3, 7.4 Hz), 7.33 (1lH, dd4,
J=7.4, 0.8 Hz), 7.43 - 7.47 (1H, m), 8.11 (1H, 4, J = 0.8
Hz), 10.59 (1H, br s),

MS (ESI+): 197 (M+H).
[0275]
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(1H, d, J .9 Hz), 7.17 (1H, dd, J = 8.5, 6.9 Hz),
7.36 (1H, d, J =8.5 Hz), 837 (3H, br s), 8.78 (1H
s), 11.58 (1H, hr s), 20 nelting point: 211 - 212C,
[a] n20 +27.5 (c 0.50, nethanol), elenental analysis:
for Cl2HL7N3Cl12 Calculated (%: C, 52.57; H 6.25; N
1®Re 3 ench , E=2mpl6 33:ound (9%9: C, 52.20; H 6.27; N,

15..25. N 3 O ] Reference Exanple 30
1?[?§ﬂﬁocﬁam%¥%€§ t?? %ﬁglndazol-4-y|)cyc|opropy|]net
hawwm]ne dlhydrochlorlde [0267] 128 N N NH2 2HCI
Q?68] To a solution of tert-butyl

R, 2R) - 2- (2-net hyl -2H s

Z\|'4 yl')cycl opropyl ] met hyl } carbamate (2.68 g,

I n

qu&g -I) %n ethyl acetate (50 nL) was added 4 M
hyd '@ acid/ethyl acetate (50 nL) solution, and
t he revmsstHredatroom tenperature for 2 hr.

xal vent was concentrated under reduced pressure,
and the obtai ned crystals were washed with io ethyl
acetate to give the title conpound (2.38 g, yield

988877 1H NVR (DVSO-d6) 8: 1.01 - 1.26 (2H, m, 1.40 -
1.57 (1H, m), 2.24 - 2.40 (1H, m, 2.77 - (81

m, 4.9 e3splu)ioneofh-brepp-Hi-ipdazele (ﬁz?’* grr 18 - ¢ 1pol)

dgn éthylSaZeté%és(ﬁ@b niB 49s(dddied HridethylokohiZim 8. 29
(3 (1H, s), 9.39 (1H, br s), 15 nelting

p@feﬁfaflzlfeobO@lt?c@[%? [2014: 97 L) cap EpPm hERRRGIy e, 2nd

ekﬁgerm}&hran@éy%tsrré@rfoglaFHEI\B@ELQ fAlceibatad ot n s
15.33; O, 25.86. Found (%:. C,

5gliqteq_|w1§h3€g:hyﬂ| a_a:l_gtalt@, mash% we.gh agueous' s d:Lum
hydrogen carbonate solution and dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure.
The residue was purified by silica gel column chromatography
(ethyl acetate/hexane=10/90—>40/60) to give the title compound
(2.29 g, yield 95%). .
'H-NMR (CDCl;) &: 4.23 (3H, s), 7.13 (1H, dd, J = 8.5, 7.2 Hz),
7.23 (1H, dd, § = 7.2, 0.8 Hz), 7.60 - 7.64 (1H, m), 7.91 (1H,
m),
MS (ESI+): 211 (M+H).
[0278]
Reference Example 34
3-(2-methyl-2H-indazol-4-yl)prop-2-yn-1-ol
[0279]

N\ OH

[0280]
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20 [0269] Reference Exanple 31

1-acetyl -4-brono-1 Hindazole [0270] N. NBr i D 25
[0271] To a m xture of 3-brono-2-nethylaniline (2.00
m., 16.0 mvol) and potassium acetate (1.60 g, 16.3
mmol) in toluene 129 (160 nlL) was added acetic

anhydr ilgdet J2gpnrhas 48 M0sphet9, &t Nixoum Pénparerareé;
amgt r%e-zmmgz%lgaﬁ sdd i, e@' A nﬁl@% g %ro%gr%ﬂ h1cohal

| soa was a
t K& 1¢rimty ut @- hvamody | @rrcé@lat(tmewipfwwnewladlm(II)

r a%ﬂimd@ 1@6’5 ?ngs W?dh\lngiﬁdlry\ﬁttrlﬂer%ln@n@ﬁ H\@) was

m xture was extracted with ethyl acetate. The extract
swatimeshed W¥hfsntlf dredanst iaeacentratedr tedproveduced

apbydeous spdl vassuld abe, aandithe solateRt ¥asate, and
evaporated under reduced pressure to give the title

conpolRie materigluvas fiddered ffor o%hfctfll‘iieatﬁJrWﬂWashed

( G@@Jreb)at%r gng 9sa(t%lf|at§c) aerngﬁ and/ dﬂ'ge(ﬁ ]dﬂern)m Ard@s-
7.50 (1H, , 8. 13E§1H S) 35 - 8.40

(1H
[929‘2‘]‘1“ sméﬁ@?%né@d %ﬁpﬁoélvszt ‘ﬂasoreaﬁﬁmﬁfﬁdnaa‘% | gedyged

10[ B2ESdud. TN Besif@R%dl Puitidal ¥y pstriiithede preadush of
1-acetyl -4-brono-1H 20 i ndazol e obtained i n Reference

Echrpratography Qs pebied acrtetMharparotti Ot 0 L) gapaLhe
Mobta il CRedE] X i £ Ves p&baﬁﬁeddaa;t wB9€2d with ethyl -

acetate to give the title compound (403 mg, yield 46%).

'H-NMR (CDCls) &: 2.35 (1H, t, J = 6.3 Hz), 4.20 (3H, s), 4.57
15 (2H, 4, J = 6.3 Hz), 7.18 - 7.24 (1H, m), 7.65 - 7.71 (1H, m),

7.93 (1H, s),

melting point: 139 - 140°C (recrystallized from ethyl

acetate/hexane),

MS (ESI+): 187 (M+H),

20 elemental analysis: for Ci;H;eNz0
Calculated (%): C, 70.95; H, 5.41; N, 15.04
Found (%): C, 70.98; H, 5.50; N, 15.05.
[0281]
Reference Example 35

25 (22)-3-(2-methyl-2H-indazol-4-yl)prop-2-en-1-ol
[0282]

[0283]
30 Under hydrogen gas atmosphere, a mixture of 3-(2-methyl-
2H-indazol~4-yl) prop-2-yn-1-ol (50.0 mg, 0.269 mmol) and 5%
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for 2 hr, and basified wwth 8 M aqueous sodi um

hydr oxi de solution. The resulting precipitate was
collected by filtration, and dissolved in ethyl

acetate. This solution was 25 dried over anhydrous

sodi um sul fate and the solvent was evaporated under

r pdluteti upreskting toriginaget Hkedd tpoéscomapolimill ar2 c@8dalyst, 5
total, yield fromReference Exanple 31..,.71% ...1H: NVR
(i) meRan s TR P e B o8 2o 900 02Hify e
ddiltdred.7.The BoBvédr) wag. d@poratdd Ynddr mgdu@dlprédfyre.

(Rt = 5 honadriien S lnophy off oldhe T

5 Atht bersomppendy(4126- hvdadelle 83%0276] N NBr 5 [0277]

10
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30

T 1SM§°| }ﬁ%qf - Br ofroy ] Hej.ndazol,e.( 2. 24 11.4
rr%lo_l i(}#ﬂé 39 _%@e?at e (Olll(ahm_ 'V\é§3£adg§{d 8o, '¢6.3,
t Bi Aelidlyl OxBRi U, det r&fH ddrBbor-at 2] 2.6.9% (148 J =

MRLY BT 808 | QEPSRAIIILy BNEL) 0 LA (Ml Uae aSg.g, 7.0
stirred for 3 hr. The reaction solution was diluted
wieh, et Hif (AEetdat €, =whshéd) wi 8 itZaddBoud sbdfiden (1H),

hydr egen cag ponatgysol ution and dried over anhydrous
sodium sulfate, and the solvent was evaporated under
rdd68ed pressure. The residue was purified by silica

gekrefldlO EghronBtBegr aphy is (et hyl _ _
acet at e/ hexane=10/ 90-)-40/60) _to give the title
cGhpolrl 2-pothl ¢H-Jndazpiggoy L) anERRreRChEeshamel 4. 23
(3bgs), 7.13 (1H, dd, J = 8.5, 7.2 Hz), 7.23 (1H
dd\, J=7.2, 0.8 Hz), 7.60 - 7.64 (1H m, 7.91 (1H,
m,NZO M5B (ESI+): 211 (MtH). [0278]

N\\ OH

[0286]

Under argon gas atmosphere, to a suspension of (2Z)-3-(2-
methyl-2H-indazol-4-yl)prop-2-en-i-ol (60.0 mg, 0.319 mmol) in
methylene chloride (3 mL) was added 1 M diethylzinc hexane
solution (1.60 ml, 1.60 mmol) under ice-cooling and the
mixture was stirred for 10 min. Diiodomethane (128 pL, 1.59
mmol) was added, and the mixture was stirred at room
temperature for 2 hr. The reaction solution was diluted with
saturated aqueous ammonium chloride solution and water, and
the mixture was extracted with ethyl acetate. The extract was
washed with saturated aqueous sodium hydrogen carbonate
solution and saturated brine, and dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure.
The residue was purified by silica gel column chromatography

(methanol/ethyl acetate=0/100—5/95) to give the title compound
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Ref erence Exanple 34

3-(2-net hyl - 2Hi ndazol -4-yl ) prop-2-yn-1-ol [0279] N

N OH 25 [0280] 131 Under argon gas atnosphere, a

m xture of 4-brono-2- nethyl-2Hindazole (1.00 g, 4.74

mrol ), propargyl alcohol (1.10 nmi, 18.9 nmol) and

bl(éQtfrlnﬁhehWJp%@??f’shi ne) pal I adi um(11) dichloride (665
9 19 ignobriet Ryl apgn 4 )— s i rred

at 7N8% ?%?@%2 %’r ,O a%d clom(:sen?]rI at%ggl 5n(mér \?2?%0((91% i

ptedzur & "¥helted) due Ias di $5diMfed™i n iRyl thcétat € =
angd, g nsael HQJ e ﬂbeﬁlﬁu WS§Hf it eneds of 3, &hegfd bt ﬂaﬁz% .
was_ washed wat er and saturated brine,_and dri ed
o@e?9aﬂﬁiydidou% §08|%%'SJI t4te,7-2Rd Hive Mol Vet Wds dr
evapoy aizgd glr@er(lggdg)c GhidgeRr @ssyre. The residue was
purified by silica gel colum chromatography (NH,
etRy (ESddt at®) h&&Hhe=70/ 30-*100/0) and the obt ai ned
cnugety purified product was washed w th ethyl
acetate to give the title conmpound (403 ny, yield
48%‘?”11%%@/%?‘% $3) S 2.35 (1H, t, J = 6.3 Hz), 4.20
g%EF—ZQL[2?(gjheﬁﬂ?lgﬁhL?ﬁEazﬁ%—4£&£3ggh%opﬁ6p@?]meﬂﬁjl4—lﬁ—
.om,. 7. - 7 1H, s mel ting
pb?ﬂ’frﬂ%ljﬂﬁcd&?@ rystallized from ethyl
agepage/ hexane), Ms (ESI+): 187 (M+H), 20 el enent al
anal ysis: for Cl1HLON20 Gateul ated (%: C, 70.95; H,
\“ N, 15.04 F 70.98; H, 5.50; N,

[0289]

Under argon gas atmosphere, to a solution of cis-[2-(2-

methyl-2H-indazol-4-yl)cyclopropylimethanol (130 mg, 0.643
mmol) in tetrahydrofuran (6.5 mL) were added a solution (40%,
0.351 mL, 0.771 mmol) of diethyl azodicarboxylate in toluene,
triphenylphosphine (219 mg, 0.835 mmol) and phthalimide (123
mg, 0.836 mmol), and the mixture was stirred at room
temperature for 5 hr. To the reaction mixture was added a
solution (40%, 0.176 mL, 0.386 mmol) of diethyl
azodicarboxylate in toluene, triphenylphosphine (110 mg, 0.419
mmol) and phthalimide (61.5 mg, 0.418 mmol) were added, and
the mixture was stirred at room temperature for 30 min. The
solvent was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=20/80—>50/50) to give the title compound as a
crudely purified product.

MS (ESI+): 322 (M+H).
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N N~ - ~H [0283] 30 Under hydrogen gas atnosphere, a
m xture of 3-(2-nethyl- 2Hindazol -4-yl)prop-2-yn-1-ol
(50.0 ng, 0.269 mmol) and 5% 132 pall adi unt cal ci um
carbonate (| ead poi soned, Lindlar catalyst, 5 ng) in
nmet hanol (3 nmL) was stirred at -10C for 90 m n, and
fl02%led. The sol vent was evaporated under reduced
p r due was washed with diisopropyl
%‘%éesr% se EJ lﬁe% title conpound (41.6 , yield
8294-1-1B- Me(tWIwad_nd@@l@ v4) gpcigHopyy [methenapine
282911 1.9 Hz), 5.98 (1H, dt, J = 11.8, 6.3
? 6]79(1H d J= 11.8 Hz), 6.86 (1H, d, J 7.0
, 7.27 (1H, dd J =8.8, 7.0 Hz), 7.49 (1H d, J =

8. ; 8.22 (1H, s), hidden (1H), 1o M5 (ESI+): 189
( H) . Refer ence Exanple 36

C Yhe 2 H@azol 4-yl)cycl opropyl ] met hanol
[02 om OH 715 [0286] Under argon gas

at , to a suspension of (22)-3-(2-

nmet h i ndazol -4-yl)prop-2-en-1-ol (60.0 ny, 0.319

nmmol) in 20 nethylene chloride (3 nL) was added 1 M
di et%l zinc hexane solution (1.60 nL, 1.60 nmol) under
i 682200l ing and the mixture was stirred for 10 min.

Di i odorethanel  ba8ikied p'i%duﬁ@‘ﬂﬁ c\f\L@S2a{j[li’@-d2 IaéﬂhylthH—

m xture was_stirred at. room rq)eraturoglt lcl i%ﬂ ai he

r B8RV 4sa5m>rc&ﬁ>%agy3dlﬂeﬁf%} 95N irad & - 1608

agHe OdiSs SRTHBA| UNetRbHG1 des. soinm,l (Hihdaﬁgldlvﬁhaé néitthydirbee

m Xt ure was extc{Tact ed with eth acet The f(e}xt rgct 20
G&|

was ™WadiiEdadith sHTrHeEETa o&ga*&% % hydft

cakRonahe solvent was evaporated under reduced pressure.
Saturated agueous sodium hydrogen carbonate solution was added
to the residue, and the mixture was extracted with ethyl
acetate. The extract was dried over anhydrous sodium sulfate
and the solvent was evaporated under reduced pressure to give
the title compound as a crudely purified product.
MS (ESI+): 202 (M+H).
[0293]
Reference Example 39
methyl 5;bromo—2—ethyl—2H—indazole—4—carboxylate
[0294]

25 [0295]
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solution and saturated brine, and dried over anhydrous
sodium sulfate, and the solvent was evaporated under
reduced pressure. 30 The residue was purified by
silica gel columm chromatography (nethanol/ethyl
acet at e=0/ 100-->5/95) to give the title conpound 133
(40.5 mg, a)&io&hdlcﬁﬁ%f mé&th WVR-pODEHIH-Sndgzdz-4-qaipxylate
( 5 7
@go”?; Wil 13 %Hi%l ’Qc'_e'taé 3 (580 ) vJas( ]a'c‘idem )
Stﬁ&thy3ozd®l@mmex@ﬁlwrmﬁh<(®¥lata (2. 92 o 711HzB) mmsl)& 7gd
iy (
L sixpig s st Ghnap whsr i Arppbendre By stm ¢
5 208n(eviekire fo@287]hRef Bhe meacEkeimFcdugyonR as dlluted with

Céw %%%‘f%%d”gg?}y%a(t?eg aggm ha¥in %&ﬁg@@%&b@%@yl

I one [0288]
osolmgl[oozw] agdder @dg@hemtatrﬁogﬁh@r%ra?@% wdshyefivi

ogcéyﬁie[z ﬁﬁ% extfact was dried over anhydrous sodium sulfate
2H1 ndazol -4

yl') cycl opropyl ] met hanol (130
OaMEZhenﬁ@l‘)entnwﬁétﬁ?Wéfi‘é?@r‘ﬂWp erefypef Ré‘?%sué&dg%'h&
10 SPé du%nwgﬂrq:{?rlfge&%ly @1119& 7g7e]l RBRnn %rgﬂnﬂd'@&laphy (NH,

azodi car boxyl ate 1 n tol uene, 20 trip heng phosphi ne
( etley mgceba B hennndyS A Ml Eori Giee( 103 tlﬁagle porggnd

nm@la3gﬁngléﬂpgqb¥ture was stirred at room
enperature for hr. To the reaction m xture

adb‘é@Ra(C%@wtﬁ oﬁr 62008H,0t176 i’ - 305886 4nidl }3% %), 4.8
dicgthyd, sazodicarhoxyl ag e(im) tol meney.1 Hz), 7.65 - 7.71 (1H,
trlphenylphosphlne (110 ng, 0.419 25 mmol) and

15 pfit hal 48 d&(69/5 ng, 0.418 mol) were added, and the
Myt yEer+was2 sl i pveggl. at room tenperature for 30 mn.
The églvent was evapor ated under reduced pressure.
THB27%5i due was

Reference Example 40
(2-ethyl-2H-indazol~4-yl)methanol
20 [0297]

OH

[0298]
To a suspension of lithium aluminum hydride (1.09 g, 28.7
25 mmol) in tetrahydrofuran (60 mL) was added a solution of
methyl 5-bromo-2-ethyl-2H-indazole-4-carboxylate (2.03 g, 7.17
mmol) in tetrahydrofuran (15 mL) under nitrogen atmosphere at
0°C, and the mixture was stirred at room temperature for 50 hr.
Sodium sulfate decahydrate (10 g) was added under ice-cooling,

30 and the mixture was filtered through celite. The filtrate was
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purified by silica gel colum chromatography (ethyl

acet at e/ hexane=20/ 80- >50/50) to give the title

compound as a 30 crudely purified product. M (ESI+):
322 (MrH). 134 [0290] Reference Exanple 38
cis-1-[2-(2-nmethyl-2Hindazol -4-yl)cycl opropyl ] met hana
nbﬂ@ceqﬂjagqq uideNongduidz p5e$sn192pnd\pnn;dée@ hwisiiliea gel

PESLUEL Bhoflidioabhd (Gl MM edBypexane=aa/1ag0400) o
ﬁgewe throtWa%e dJIOSlB@V%O(;I A4 eqhaﬂ@ﬂ-Z(@@ -m.), and

| n r e a e e
it e RS Mirleaki ET K et U R RGN R

e\féﬁorcht dd=uhdeHZ) edticd (BHesdurle= 4 Satfizd at P adddoud J
sadi uny dr pgen carbenate [p) Ut igan (vas @adged g fopthe g.09
residue, and the m xture was extracted with et hyl 1s
adétlat®.r The extract was dried over anhydrous sodium
sukf aer+yangdyf heg9l vent was evaporated under reduced
pressure to give the title conmpound as a crudely
pliP?¥9ked product. MS (ESI+): 202 (M+H). [0293] 20

Rﬁéﬁéﬂiﬁ% E%@mlee 439 nethyl
5- br ono- 2 Xl-ZF#lndazole carboxylate [0294] N ~

N2~ gt ndans e 305 opagenys

[0300]

[0301]

(2-Ethyl-2H-indazol-4-yl)methanol (1.14 g, 6.47 mmol), 4
A molecular sieves (550 mg), 4-methylmorpholine N-oxide (1.89
g, 16.2 mmol) and tetra-n-propylammonium perruthenate (VII)
(114 mg, 0.323 mmol) were added to acetonitrile (70 mL) under
ice-cooling, and the mixture was stirred at room temperature
for 2 hr. 2-Propanol was added, and the mixture was stirred
for 30 min. The mixture was filtered by silica gel column
chromatography (ethyl acetate). The solvent was evaporated
under reduced pressure. The residue was purified by silica gel
column chromatography {ethyl acetate/hexane=10/30—>50/50) to
give the title compound (820 mg, yield 73%).
'H-NMR (CDCls) &: 1.67 (3H, t, J = 7.3 Hz), 4.53 (2H, q, J =
7.4 Hz), 7.44 (1H, dd, J = 8.5, 6.9 Hz), 7.66 (1H, d, J = 6.9
Hz), 8.02 (1H, 4, J = 8.5 Hz), 8.63 (1H, s), 10.08 (1H, s),
MS (ESI+): 175 (M+H).
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To a solution of nethyl

5- brono- 1Hi ndazol e- 4-car boxylate (2.00 g, 7.84 nmol)

in ethyl acetate (80 nmL) was added triethyl oxonium

hexaf | uor ophosphate (2.92 g, 11.8 mwol), and the

m é e was stirred under nitrogen atnosphere at room
[ﬁ ﬁ%%rature for 15 hr. The reaction solution was

dReiBé& £ch A4 Ehamﬁkhmb acetate sat ur at ed aqueous sodi um

2¥2F8r £§&fﬁg§9g %%ﬁ %ﬁ%ﬁ“gggggﬁﬁgpdTageextract

MHQSUB]ed over anhydrous sodiumsulfate and the
sol,vent was evaporated under reduced pressure. The 1o
gfidue was purified by silica gel colum
onmat ography (NH, ethyl acetate/hexane=5/95->50/50)
e the title conmpound (2.03 g, yield 919.
S: 1.65 (3H, t, J =7.3 Hz), 4.02 (3H,
o .CN=7.4 Hz), 7.49 (1H, d, J = 9.1

c

Hz) , : (1H, 15 m, 8.18 (1H, s), Ms (ESI+):
283 [ 0296] Reference Exanple 40
5(2-e H i ndazol - 4-yl ) net hanol 20 [0297] N N OH

[0298] To a suspension of lithium alum num hydride
(1.09 g, 28.7 25 mmol) in tetrahydrofuran (60 nL) was
ad@eéddh sol ution of nethyl

5-br 0N 2 a)eEQYLll the 4%§:anrf%ox lf%hogé)?'lo g'ZéSﬁ pL,

7.17 ol etra
atlrddpiierle an tQHEahaﬁﬁoiqﬂ§nnK§ﬂ@HeWﬁasa@ﬂad'ﬁéﬁ %ﬂduumon1

10! BYRELA U6 . §0f5g 50 s mmoiqthHééticfeahsoﬁﬁfgahma%% (10
g) was ad nder ‘i ce- cool i ng, m Xt ure was

f mixewes wtalﬁr étl{:jlﬁfe@elatt@’c Toe I3 minat §ondbe mid@ure was

cangeatd aladitupsess redused- m&%&a&slétmica&}f)aid&@dgy(zlo mg,
silica gel colum chronmatograp

adef At He x 4R =SB RPEIsEhIAD) (ﬁd@v) Unae? 1ce- cooling, and

the mixture was stirred under ice-cooling for 15 min. The
15 reaction solution was diluted with saturated aqueous ammonium
chloride solution, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine, and
dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure. The residue was purified by
20 silica gel column chromatography (ethyl
acetate/hexane=15/85->50/50) to give the title compound (222 mg,
yield 93%).
'H-NMR (CDCl3) &: 1.68 (3H, t, J = 7.3 Hz), 4.53 (2H, q, J =
7.2 Hz), 5.93 (1H, d, J = 16.5 Hz), 7.21 - 7.25 (1H, m), 7.27
25 - 7.35 (1H, m), 7.61 (1H, d, J = 16.5 Hz), 7.79 - 7.86 (1H, m),
8.10 (1H, d, J = 0.8 Hz),
MS (ESI+): 198 (M+H).
[0305]
Reference Example 43

30 2-(2-ethyl-2H-indazol~4-yl)cyclopropanecarbonitrile
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give the title conmpound (1.14 g, yield 90%. 1H NWR
(CDC13) S 1.57 - 1.70 (3H, m, 1.88 (1H, br s), 4.47
s (2H g, J =7.1 H), 4.93 (2H, d, J = 4.1 Hz), 6.99
(1H, d, J =6.9 Hz), 7.18 - 7.27 (1H, m, 7.64 (1H
d J =8.8 H), 8.09 (1H, s), M5 (ESI+): 177 (MH).

[ 02341 10 Reference Exanple 41

2- gt hyl - 2H i ndazol e- 4- car bal dehyde [0300] INp 15
LgéOl] (2- Et hyl - 2Hi ndazol - 4-yl ) et hanol (1.14 g, 6.47
), 4 A nolecular sieves (550 ny),

4- N | mor phQline N-oxide (1.89 g, 16.2 mmol) and
t fra% ‘.innoniun1perruthenate(VII) (114 ny,

: s.added to acetonitrile (70 nmL) under
20 | abdNthe mixture was stirred at room
tenp e for 2 hr. 2-Propanol was added, and the

m xt isa~fas stirred for 30 mn. The m xture was

filtered by silica gel colum chromatography (ethyl

acetate) The sol vent was evaporated under reduced
GUre. The residue was purified by silica gel 25

col um Teh k0SB RGHsABAYo £ &blYlm hydride (122 mg, 3 04 mmol) in
acet at e/ hexane=10/90-*50/50) to, give the_t

CORBOHRG CERETGE JRaIm 739y iR Bt sy L Eeoniy
(36[‘.11(16 (3125 zﬂg,3 3H8b mn40153 a(:Zfbonq,teﬂ\perathré |‘Eﬂd thed4
ETbst 72 SCeteq yndes RiETRgen FRE et BbBIT ),
B@m}B&a(tESb+ﬁor 175 r( Mid) thd 30edd3306R |mixRererencadded a
(SRR 8 (IR PRk 2o e o PR i (500
NmgNo#I56CNmol) in dimethyl sulfoxide (10 mL) at 0°C, and the
mixture was stirred at 70°C for 24 hr. To the reaction mixture
was added saturated aqueous sodium hydrogen carbonate solution,
and the mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, and dried over anhydrous
sodium sulfate, and the solvent was evaporated under reduced
pressure. The residue was purified by silica gel column
chromatography (ethyl acetate/hexane=10/90->50/50) to give the
title compound (304 mg, yield 57%).

'H-NMR (CDCl3) &: 1.58 - 1.72 (6H, m), 2.80 - 2.92 (1H, m),
4,51 (2H, q, J = 7.4 Hz), 6.69 - 6.74 (1H, m), 7.18 (1H, dd, J
= 8.8, 6.9 Hz), 7.62 (1H, 4, J = 8.8 Hz), 8.06 (1H, s),

MS (ESI+): 212 (M+H).

[0308]

Reference Example 44
1-[2-(2~ethyl~2H~-indazol~4~yl)cyclopropyl]methanamine

[0309]
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5 [0304] To a solution of diethyl
cyanonet hyl phosphonate (254 L, 1.57 mmol) in
tetrahydrofuran (6 nL) was added 60% sodi umio hydride
(57.9 ng, 1.45 mmol) under ice-cooling, and the
m xture was stirred at OC for 15 min. To the m xture

added a sol ution of
2¢{et hyl - 2H i ndazol e- 4- car bal dehyde (210 ngy, 1.20

) in tetrahydrofuran (6 nlL) under ice-cooling, and
AS stirred under ice-cooling for 15 mn.
TRe | react' {pn was diluted with saturated
ag 2 [ 2de solution, and the m xture
was ted with ethyl acetate. The extract was
was higg h saturated brine, and dried over anhydrous
sodi u ul fate, and the solvent was evaporated under
reduced pressure. The residue was purified by 20
si ? @]gel col utm chromat ogr aphy (et hyl

e at’e/ hexane=15/85-+50/50) to give the title

corrpourir@ @280l ytgon 9fe?i'd(298%\¥’1‘ﬂ%l~ ~fAeICDér3) S 1.68
(%E:) c%clo}ropanta'iI%))nlérla% (Bbk r§b5 d. 54 n%noa)Hél}taﬁlegﬁln

7Rs£e(eme ﬁryamprlesf?)(w étgiangl = ”1@ eLHz‘yer% a?l@ed Rfmgé’

(£@baf@ 1.8 dnlty @, amhoni8y/8tidzol E@i&&$5n+x7 498.), and
. 030 Ref erence Exanple 43 . 30

21612 BEFRITENRT dFEPd 4urgﬁe)rc§?¥116‘i9reé’paﬁfé%%6ﬁu trifoem

138nb0308]re BLN Eﬂﬂr [m7ha§air§€stawausmﬁﬁr@ﬁ off mdbugn
hydride (122 ng 04 mmol quogl

10, Cedife) é\ﬁé‘stla%lofel&tF?F?re‘f |C§E}F"F‘b | n%m FFargas
rﬂbre%sﬁ%k mehd Mtal edN dedipas abay eisasivddién ethanol (7.5

mlL) solution, Raney cobalt (3.0 g) and 2 M ammonia/ethanol

solution (7.5 mL) were added, and the mixture was stirred

under hydrogen atmosphere at room temperature for 3 hr. The
15 catalyst was filtered off through celite, and the filtrate was

concentrated under reduced pressure to give the title compound

(303 mg, yield 98%).

ly-NMR (CDCls3) &: 0.83 - 0.95 (1H, m), 1.03 - 1.14 (1H, m),

1.37 - 1.52 (1H, m), 1.64 (3H, t, J = 7.4 Hz), 1.88 - 2.01-(1H,
20 m), 2.71 - 2.89 (2H, m), 4.47 (24, q, J = 7.2 Hz), 6.68 (1H, d,

J = 6.9 Hz), 7.16 (1H, dd, J = 8.5, 6.9 Hz), 7.51 (1H, 4, J =
8.5 Hz), 8.04 (1H, s), hidden (2H).
[0311]
Reference Example 45
25 6-fluoro-2-methyl-3-nitrobenzoic acid

{0312]
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m xture was stirred under nitrogen atnosphere at room
tenperature for 1 hr. To the reaction m xture was
added a 10 sol ution of
(2E)-3-(2-ethyl -2H i ndazol -4-yl)acrylonitrile (500

ng, 2.56 mml) in dinmethyl sulfoxide (10 nL) at 0OC,

and the I xture was stirred at 70C for 24 hr. To the
r I Xt ur s added saturated aqueous sodi um
hgﬁﬁg S Sﬁgkﬁgolution, and the m xture was
extracti h ethyl acetate. The extract 15 was
washed \ gat urated brine, and dried over anhydrous
sodi um s JFand the sol vent was evaporated under

reduced pressure. The residue was purified by silica
gel colum chromat ography (et hyl
agﬁég%e/hexane:10/90->50/50) to give the title

c

hd (304 ng, yield 57%. 20 1H NMR (CDC13) 8:

1.58 - 1h A2séBition) of ZaBGic 2cOR (E1b6 M), 154.Adol()2tn

L ). =T7.4 L 6.69 - 6.74 (1H, .7.18 (1H dd, .J
5§s§i§‘fr’6°. @CE@ f447.“€“g ‘(‘:‘.‘ﬁ—l,ad&?éJa :sog.l‘gl?—ﬁ)o% %." g%u‘irﬁ:lfs‘
Shet MRLEdESb+y a2 (( b)) .104] RBEB)] id5cRefarenced Butpktc

4
1

2659 G180 A} - GPSAEYT FUFERER S, B BT Ak e ToT

[GQOﬁ}nl39hédr§ﬂcN&Bn §d1310pn Tensapsoted iiomoofce water (500

Bk g T

d |-4 5 vyl I oni tri
L

=1

101 exéraanolas( drbedriovenershadded Ratiey sebimle apd. Bhey)

agglgeM %JZ';‘DQ{}{?SO% @Bolll

t dipée acampouhdrasg ehicruddly earafied pwaguét | (28r ddgoffield
tqggggh io celite, and the filtrate was concentrated
un

m xture was stirred un eéreqhggag&é %xésgf@ t%ngivé NS

rogen-at nosphere"at room

er reduced pressure. The obtained residue was

di'EQBIR dE€DE ) ebhahdid (FH5 s)nLY -0l Ui oh, Rendy6cibal B.04

15( 318, 93a and=29 M angrenaf ethaneh (sgl.ution (7.5 )
wer e added, and the m xture was stirred

20

25

[0314]
Reference Example 46

methyl 6-fluoro-2-methyl-3-nitrobenzoate

[0315]

ON CO,Me
F

[0316]

A crudely purified product (20.7 g) of 6-fluoro-2-methyl-
3-nitrobenzoic acid was dissolved in N,N-dimethylformamide
(208 mL), and potassium carbonate (28.7 g, 208 mmol) and
iodomethane (8.45 ml, 135 mmol) were added at room temperature.

The reaction solution was stirred at room temperature for 12
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under hydrogen atnosphere at roomtenperature for 3
hr. The is catalyst was filtered off through celite,
and the filtrate was concentrated under reduced
pressure to give the title conmpound (303 ny, yield
98% . 'H NWR (CDC13) 8: 0.83 - 0.95 (1H, m,
1h{4_%qg4p0ﬁ§e into wa@pr52a%qiqhenwlquqg4wegFFXQracged.w1th
TethyiZacelalS. - TRe Uktlrdbk wa20dPled 2vék anlzyc&%ué 2kba i,
4. 47 (2H, J 2 Hz), 6.68 (1H, d, J Hz) ,
7s&%ﬁ%§ﬂ4an%dthq]solgeQ¢ wngeyﬁgorayeglpqqﬁq raduqﬁd_pr%sqyre
F@& gBre04né 1H £1%) combsgRNat 2)crud@sd uriRetermeact (21.0
anpl e 45 25 6-fl uoro-2-nethyl-3-nitrobenzoic acid

5[631@]61?485()<:)2N * C02H F [0313] To a solution of

10

15

20

25

NiE-avR @@m@h § 68 9€z "k, (ﬁ!ﬁ%mmi)w n3us sul ﬁunLC(lamcl d, 7=
(44 nEb dded a sol utio 2-f| uoro-6-

nﬁtﬁyﬁ @n G&rqdgne’ g 21 4 Ff)in concentrated

sgbdimi c aC|d (150 nmL) at -15C, and the nixture was

sgéfred at _0C for _30 mn. The reaction solution was

P P Wdfer (500 L), and the mixture was
exttiagl adamihdretfhybracrinat eyl tdeocdoe ext ract was dri ed
oxgé $Phydrous sodium sul fate and the solvent was

btat ed under reduced pressure to give the title
conpound

N

hs a crudely purified product (20.7 g, yield
: ﬁﬁgﬁlﬁ% 8: 2.64 (3H, s), 7.17 (1H, t, J
s (1H, dd, J = 9.2, 5.2 Hz), hidden

(1H). Ref erence Exanple 46 net hyl
6- f | uoreg 2= e Eyl-S-nitrobenzoate [ 0315] 02N CA2Me
[0319]

To a solution of a crudely purified product (27.7 g, 130
mmol) of methyl 6-fluoro-2-methyl-3-nitrobenzoate in methanol
(260 mL) was added palladium carbon (6.00 g, 10wt%) and the
mixture was stirred under hydrogen atmosphere for 12 hr. The
catalyst was filtered off through celite, the filtrate was
concentrated under reduced pressure, and the residue was
purified by flash silica gel column chromatography (ethyl
acetate/hexane=1/1) to give the title compound (15.0 g, yield
63%) .

'H-NMR (CDC13) &: 2.13 (3H, s), 3.56 (2H, br s), 3.93 (34, s),
6.67 (1H, d, J = 8.8, 4.8 Hz), 6.80 (1H, t, J = 8.8 Hz).
[0320]

Reference Example 48

methyl 3-[(tert-butylthio)diazenyl]-6-fluoro-2-methylbenzoate
[0321]
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5

10

15

20

25

I 20 F [0316] A crudely purified product (20.7 g) of
6-fluoro-2-nethyl- 3-nitrobenzoic acid was dissol ved
in N, Ndi nethyl formanm de 23 (208 nlL), and potassi um
carbonate (28.7 g, 208 mol) and i odonethane (8.45
m., 135 mmol) were added at roomtenperature. The
readqti on solution was stirred at roomtenperature for
1 41 hr, and poured into water, and the m xture was
extra d wwth ethyl acetate. The extract was dried
over amphydrousysodium sulfate and the sol vent was
evapor[jt.ed undgr reduced pressure to give the title
conpound N, 3 dQC%%Mi:fied product (21.0 5 g,
yield 95% . R ( 13) 6: 2.53 (3H, s), 3.99 (3H,
= 8.6 Hz), 8.01 (1H, dd, J = 9.0,
3 D

s), 7.11 (1
5.0 Hz). [O eference Exanple 47 io nethyl

3- am no- 6-fl uoro- 2- ret hyl benzoate [0318] H2ZN CO2Me F
[0319] 15 To a solution of a crudely purified product

617 %Po- 2 met hyl - 3-ni t Tobenzoat e
- - 2- yl -3-ni trobenzoate in nethanol (260
) wasrcaddedlydlonadf umettan bararthod6- gl udronk detdiydbbhgoate
b VB8 ST Rl NGLOH B TRE S L 12,
f ebtedtee smﬁgtﬂcﬁh whee@immdrmmam.B@dgl,c.@dl.mrms@]ur én -
AR P RS, YRS, AL S B ool U LLEE 820, e e
gihgeetdre potessiwnrpetiaite (sbP3ubign (B0&) dwass3Wied 1td NER
(02 gl B o soia gl holtothngd FRHH o o
=4@. 8n¢Hg) solution of 2-methylpropane-2-thiol (8.12 mL, 72.1
mmol) in ethanol (10 mL) was added. The reaction solution was
stirred at room temperature for 12 hr, and the mixture was
extracted with ethyl acetate. The extract was dried over
anhydrous sodium sulfate and the solvent was evaporated under
reduced pressure to give the title compound (18.5 g, yield
99%) as a crudely purified product.
'H-NMR (CDCls3) &: 1.60 (9H, s), 2.12 (3H, s), 3.96 (3H, s),
6.86 (1H, dd, J = 8.4, 5.2 Hz), 7.03 (1H, t, J = 8.8 Hz).
[0323] | |
Reference Example 49
methyl 5-fluoro-2H-indazole-4-carboxylate
[0324]

HN \
NJ CO,Me

F

[0325]
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[ 0320] Reference Exanple 48 net hyl

3-[(tert-butylthio)di azenyl]-6-fl uoro-2-nethyl benzoate
[0321] 142 N. Q02 M F [0322] To a solution of

nmet hyl 3-am no-6-fl uoro-2-net hyl benzoate s (12.0 g,

65.5 mmol ) in hydrochloric acid (6 N, 200 nL) was

added, a[‘osal sib 1utri oaf oSadicumialy roure f{dd Progpc2(1B. r5rrgl )65.1

t BpotFi marl Al S ARt TP n SR R PS0u,

vvasthyil:t@dlzb@tda hlel dnsatmyloﬁuéﬁbmdeoﬁa@ gQ¢ wes aaljdest a

t t d Ny f.
@%1{;; ) '09n SOl &@Hﬁ&% (i;g_.iag,srh%glugml&anblq in

seﬁhaa‘olhyl( B@lﬁ@)lcwad 138ded. aFheoomedemporeigaieut awﬁ_ﬁms

S‘inIJ_;(Egpe Q}asr nggvl\;ei:%]ﬁnﬁg£ ai#rh% f Olrhelg‘egﬁ 1o;i’1ngoi£]l§|_orﬂ %/(\Igglr e

extracte et hyl "acetate e extract was
dldllédt@i/erlthamm,oasdstim oFRSurE aBe andradiedsel themthyl

W%%eﬂ@&or%ﬁee%#@ga by %QH&&%ﬂB%Mﬁﬂae Qﬂﬂ% t by

title conpoun yield 99% as a crude
p Gl Bl eaivear éerOUEI—ISNNRm( cbtfaye.g:angd. e (S@Hveg‘; waE 12

10( %@apé)até%i gﬁdég"}.l’edﬁ):ed ;@re%@ugéH T8, reksidud- das %)u%lfled by
. [0323] 20 Reference

ﬁsh§14190ﬁegﬁ1,/|c09uﬂnu@rwﬂ=p9ﬁwm(étmlcar boxyl at e
[%%ﬂhtmexgne%vb tol fve 35l 943(.2154 c@fﬂlﬁoﬂ-&i a3s9b U, GReld
ofzsa)crudely purified product (18.5 g, 65.1

H-NMR (CDCls) &: 4.05 (3H, s), 7.29 (1H, dd, J = 10.6, 9.0 Hz),
15 7.68 (1H, dd, J = 9.0, 3.8 Hz), 8.54 (1H, s), hidden (1H).

[0326]

Reference Example 50

methyl 5-fluoro-2-methyl-2H-indazole-4~carboxylate
[0327]

\
N

N CO,Me

20 F

[0328]
To a solution of methyl 5-fluoro-2H-indazole-4-

carboxylate (4.50 g, 23.2 mmol) in ethyl acetate (93 mL) was

25 added trimethyloxonium tetrafluoroborate (4.46 g, 30.1 mmol)
at room temperature, and the mixture was stirred for 5 hr. The
reaction solution was diluted with water, and the mixture was
extracted with ethyl acetate. The extract was dried over
anhydrous sodium sulfate and the solvent was evaporated under

30 reduced pressure. The residue was purified by flash silica gel
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10

15

20

25

30

nmol ) of net hyl

3-[(tert-butylthio)di azenyl]-6-fluoro-2-

nmet hyl benzoate i n di nethyl sul foxide (200 nlL) was
added a solution of potassiumtert-butoxide (10.6 g,
98.0 mmol) in 5 dinethyl sulfoxide (125 nL) at room

t epperachrenatouraphe (9tihyiupeetids/bekanesd/Rortad @ife. the
T ol utiho d ted with water, and the
n?§¥%$g££129%§t¢ggbe§ &?éﬁdeéﬁgl acetate. The extract
WS- NMRs HeRC Wi t &1 Fatd0r &3bd SbvlﬁeZS dAtd, @ri ddléver, dd, J =
anhyslr aps gofl] uf“B%“'éiI@t%d agd-tde, sl yant) ,wWas3daiy, s).
evagorated under uced pressure. The resi due was
puPs2?ed by flash silica gel columm chromat ography
(ngggaxgpgggﬁ dexane=1/2) to give the title conpound
(3 , 250% 1H NWR ( CDClS% S._4.05 (3H, s),
7(§9f3(umo admeghyl-@ TEndagod-fpylimetBanolg (1H, dd, J =
[@33@}8 Hz), 8.54 (1H, s), hidden (1H). [0326]
ference Exanpl e 50 net hyl

1or o- 2- met hyl - 2H i ndazol e- 4-carboxylate [[0327] 1
[0328] To a solution of nethyl

exqperature, and the mixture was stirred for 5

hr . The redction solution was diluted with water, and
the m xture was extracted with ethyl acetate. The
eﬁégggf was dried over anhydrous sodium sul fate and

t vent was evaporated under 30 reduced pressure..
The resTdhaesmmstinnﬂoEimmtﬂy¢ Blasiorei-Rirpatigdl-2Hidddazole-4~

| t tat 2
;iov% Dyl rtom?fioﬂd éagg xrtr%liogx? €& apgé%g@éxjaél 18P mr)
was slowly added a solution (1 M, 59. 1 mL, 59.

1 mmol) of
diisobutylaluminum hydride in hexane at -78°C, and the mixture
was stirred at room temperature for 3 hr. Water was added to
the reaction mixture at 0°C, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated brine,
and dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure. The residue was purified by

flash silica gel column chromatography (ethyl
acetate/hexane=1/1) to give the title compound (3.30 g, yield

H-NMR (CDCl3) &: 1.98 (1H, br s), 4.20 (2H, s), 4.98 (2H, s),
7.05 (1H, t, J = 9.8 Hz), 7.59 (1H, dd, J = 9.2, 4.4 Hz), B.08
(1H, s).

[0332]

Reference Example 52
5-fluoro-2~methyl—-2H-indazole-4-carbaldehyde

[0333]
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1H NWR (CDC13) 8: 4.00 (3H, s), 4.25 (3H, s), 7.14
(1H, dd, J = 11.2, 9.2 Hz), 7.88 (1H, dd, J-= 9.2,
4.0 Hz), 8.39 (1H, s). 5 [0329] Reference Exanple 51
(5-fluoro-2-nethyl -2H i ndazol - 4-yl ) et hanol [0330] N
FNOHd F 10 [0331] To a solution of nethyl
S\IIuoro-2-nethy|-2FLindazole-4- carboxyl ate (4.10 g,
19B£ pmol ) in tetrahydrofuran (197 nL) was slowy
adpedia solution (1 M 59.1 nm, 59.1 nmol) of 15

dh]QP t m num hydri de in hexane at -78C, and the
M X v jrred at roomtenperature for 3 hr.

Wat e 4] added to the reaction m xture at 0C, and
the g e was extracted with ethyl acetate. The

extract was Prashed with saturated brine, and dried

over anhydrous sodium sul fate, and the solvent was 20
evapor at ed under reduced pressure. The residue was
pypstied by flash silica gel colum chromatography

(ethyl acetate/hexane=1/1 tq%%%ge,the title coQBound
(3.30 go i ePtitipnopt dimeRml (BHEPFAS: (- 5§88k q 10 pFmol)
5S)kin 4idOidrédetSane 4198 2H ws) addd® Ixdy1( dhlotidel (.86 mI,
9.8 Hz), 7.59 (1H, dd, J = 9,2, 4.4 Hz), 8.09 (1H .
S)‘SBFGQ@}]) aReTE&o@nC@qE%gﬁpmjé{%{re was stirred for 30 min.
576] U QrcdchBbh ix2bré ndaz adaed -£ atohat tehyede (53fluoro-2-

[%gggilgfﬁéighazol—4—yl)methanol (3.20 g, 17.8 mmol) in
dichloromethane (78.0 mL), and the mixture was stirred for 2
10 hr. To the reaction mixture was added triethylamine (22.5 mL,
160 mmol) at -78°C, and the mixture was stirred for 1 hr. The
reaction mixture was concentrated under reduced pressure, and
the residue was purified by flash silica gel column
chromatography (ethyl acetate/hexane=1/3) to give the title
15 compound (3.00 g, yield 95%).
'H-NMR (CDCls) &: 4.26 (3H, s), 7.12 - 7.18 (1H, m), 7.97 -
8.01 (1H, m), 8.58 (1H, s), 10.52 (1H, s).
[0335]
Reference Example 53
20 ethyl (2E)-3-(5-fluoro-2-methyl-2H-indazol-4-yl)acrylate
[0336]

\
N

NS \ X -CO,Et

F

[0337]

25 To a suspension of sodium hydride (0.88 g, 21.9 mmol) in
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N F [0334] To a solution of dinethyl sulfoxide (7.56
mL, 107 mmol) 5 in dichloronethane (100 nL) was added
oxal yl chloride (4.86 nL, 53.3 mml) at -780C, and
the m xture was stirred for 30 min. To the reaction
m xture was added a solution of (5-fluoro-2-

nee wgAyare Fwepa dRO 4uK)| YWist addRsl a( 30-igr e Fhvdol ) in
da%‘t’zr%h%%&@@ﬁu%a(:@a& nle). 38 afdl bhes Mimdiyr enwas stirred

for 2 'so hr. the reaction mxture was added
tte‘@fmdaﬁflh@r( 42. BL)vjat 0i%0 apfothe Fixtygrwagngtifeed for

NMpYtdHE WBS Sl FELst ffodl mixtire FRHE adR@chI muﬂmhuw 5-
was concentrated under reduced pressure, _and

th
5 r BETRRRS 2ABS E U A SFaRp e As PR R AR By e cBI‘irerG 8 mmol)
Chh oretraghapdntreat hyl7 mt a&@d twéameﬁlfr%) ww @fm@dt be
title 15 conp ound%S OO |eId 95@ ‘#
grogm JEmpSEAtigye oyey A t@fl—iwafﬁa d‘?d t@eoTl’(tl
Myas %)&&g%&%‘% v&)tﬁ dOnpl2 a(céHatFS) Thd B lracRefLy @asked with
e et
o e Rated e Pinso B0 ind o3pE  FBNIEPIS S HE LGS, and
0] ega&}owent WLRZEpordtdd uhA83 Heddbed pr@ssuspenThenreafidue
sodi um h [
© SR SR APt T a6 5Lk Tah e a (R BRS TN, gFhyL
deettygphespherioagetat el ved £tB8 it le2dopamwl X4i10 g, y'leld
tsgg hydrofuran (5 nL) at O0C, and the m xture was
stir

rfted for 20 min. To the reaction m xture was added
alsolMy ilopcnh) & 5.37 (3H, t, J = 7.2 Hz), 4.25 (3H, s), 4.31

15232@{ %[J;Tg hyd bt 1 pdazohg; 43cay bal dehyds (3.0 9an, aq,
J = 10.8, 9.2 Hz), 7.72 (1H, dd, J = 9.2, 4.8 Hz), 8.08 (1H, d,
J = 16.0 Hz), 8.16 (1H, s).
[0338]
Reference Example 54

20 trans-ethyl 2-(5-fluoro-2-methyl~2H-indazol-4-
yl)cyclopropanecarboxylate
[0339]

\

N )
CO,Et

25 [0340]
To a suspension of sodium hydride (0.793 g, 18.2 mmol) in
dimethyl sulfoxide (100 ml) was added a solution of
trimethylsulfoxonium iodide (4.00 g, 18.2 mmol) in dimethyl

sulfoxide (100 mL) at 0°C, and the mixture was stirred at room

30 temperature for 1 hr. To the reaction mixture was added a
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in tetrahydrofuran (8.7 nmL), and the m xture was
warnmed to roomtenperature over 4 hr. Water was added
and the m xture was extracted with ethyl acetate. The
extract was washed with saturated brine, and dried

over anhydrous sodium sul fate, and io the solvent was
esaporianedt ridod Ké@hc%&pfbsmwé'mqtﬁé’lrégrmzo\l\aé—

| sah
?ggkiy(}g&a@atgt ef’ Si{d Gangsl) G UiReGl10aRt AH:ARNY130 1)

ace 2% ane= 1/3) to give the title conmpound
(4t 1UCq, aryd ¢lhd mDBYYre Fbb Nmir(c@ﬁ)(}m)rogm tergprag8pre tforJl4

_hz ZWISI\Z_%r w%széd&lg’ch_' a%)i the %Xt&g'e (v?ég egtra]cted7wgtﬂ'@thyl
6. 54 (1H, Hz) , 1 (1 = 10.

5 Hagetate. 72Tuglﬁxt§@pt‘yas gagped4w8tmt9atur8tgggq?gqe dand J

=310 P Jﬁ‘é}’arﬁ]y&oﬁéﬂocﬁ)um 0388, Red arenesife@pbe 54
20 trans-ethyl” 2-(5-fluoro-2-nethyl-2Hindazol -4- yl)

cyErRpESsanerdaTh sRFTeRD Fressere- NI Teg2det was pysified by

[@%m Eq 8 sc},@p%emsm Hrongebdraphydidws1(0. 793 g,
ol ) a di et hyl §8|fOXI de 100&%1_ was adde

: 1)
sapaww thtan%—r%/ﬁ»ét E?/I &iver 688t ke 6%%%1% (BP9 1@1%101
omaek) . in dimethyl sulfoxide (100 nL) at 0C, and the
mxture was stirred at room 30 tenperature_for

1
THTRR (eBeks) of: mi-32ur@inds ddded-4a E2471sof ut |10ﬁ801(1H m),
etthgh { 2Ek93¢11B- ) Yoz or2-et byl (-12ﬂ-|- mndaz.cﬂz-4 2.67 (1H, m),

yl) Iate(4 16.5 mmol.) di yl _sul f oxi_de
(fsgfn{ 80 o‘b]?za%&f‘t h i Xt 0 8 Gk gfut‘)? ’atJdr'og y 104,
t enpenat,uness ofiHl4ddhrg INet.ey s Hagdet, 91anath he) .
m ?I%g&e was extracted with ethyl s acetate. The

1563l was washed with saturated brine, and dried

O\Relfeﬁéﬂmdmmﬁplaaodiwm suI fate and the sol vent was
eg}agora egsugfluoro met %ssl%azolThe resi due was
yl)cyclopropyl]methanol
[0342]

\
N

N\\ OH
20 F

[0343]
To a solution of trans-ethyl 2-{5-fluoro-2-methyl-2H-

indazol~4-yl)cyclopropanecarboxylate (2.00 g, 7.63 mmol) in

25 tetrahydrofuran (76 mL) was slowly added a solution (1 M, 22.9
mL, 22.9 mmol) of diisobutylaluminum hydride in hexane at -78°C,
and the mixture was stirred at room temperature for 3 hr.
Water was added to the reaction mixture at 0°C, and the mixture
was extracted with ethyl acetate. The extract was washed with

30 saturated brine, and dried over anhydrous sodium sulfate, and
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flash silica gel colum chromat ography (ethyl

acet at e/ hexane=1/3) to give the title conpound (2.00

g, yield 10 46%. IHNWR (CDC13) S 1.32 (3H, t, J =
7.2 Hz) 1.53 - 1.58 (1H, m, 1.64 - 1.69 (1H m,
2.17 - 2.22 (1H, m, 2.62 - 2.67 (1H m, 4.21 (3H,
SFhe4sg§yqngwaa eqpperqtqﬁ.H@Fer7rqﬂpcegkgrqﬁ§urg =The, gesidue
94ds &Elfaeazbﬁjfias@d51ihca %ezic&hd&nkgﬂroﬁétgéréﬂﬂ§ (%ihyl
1s [0341] Reference Exanple

t PERs2 Y heFapreTbiB- EQn%%‘f?yIthQI—FJch‘PaE@WPQ}md (1.51 g, yield
ylopgycl opropyl ] methanol [0342] NN | NOH | 20 F

[ Q343 To a solution of trans-ethyl

52 FeNfR ((6PELD- AitGA5 2H0-99 (1H, m), 1.19 - 1.23 (1H, m),

i ndazol -A-nl xewclnopr epanecar boxydigt @) (2300 qau/ &8 g =
nmo % n 25 tetrahydrofuran (76, m. vvas sI ow y added a
softufr ofr { 20 228% (It dD2I9=ndydy 8¢0 Hz), 4218 (3H, s),
d|7| SQbUIH/,' alayng nemohgdr ¢ de wizn, hexeng1al ad8G = aud uhe

s.stirred at roomtenperature for 3 hr.
V\ﬁltZ r gﬁ%@éaaeds)t'o the reaction m xture at 0C, and the

10MMst YEST+)wag2extnant.ed with ethyl acetate. The extract

15

20

25

30

\Nﬁﬁ w?ghed with .30 saturated brine, and dried over
);' us sodiumsul fate, and 148 the sol vent was
e\rReffieratad EnadeYe rssduced pressure The residue was

r|f|e_ | ash si I_ rorratography
(et FRYT @ét(ét e Oerfa% a‘?}g’iq‘ ?o g| ve hé title conpound
( ¥15&ygloprioplyl] m@ﬂ%lamﬁné.l-l- NMR (CDC13) 8: 0.95 - 0.99

1.19 - 1.23 (1H n), 1.63 - 1.71 (1H, ),
1148, 3o (2H, m Ly l(an, dd, J = (thm
\

"
N NH,

[0346]

To a solution of trans-[2-(5-fluoro-2-methyl-2H-indazol-
4-yl)cyclopropyl]methanol (500 mg, 2.27 mmol) in
tetrahydrofuran (22 mL) were added a solution (40%, 1.24 ml,
2.72 mmol) of diethyl azodicarboxylate in toluene,
triphenylphosphine (774 mg, 2.95 mmol) and phthalimide (434 mg,
2.95 mmol), and the mixture was stirred under nitrogen
atmosphere at room temperature for 1.5 hr. The solvent was
evaporated under reduced pressure. The residue was purified by
silica gel column chromatography (NH, ethyl
acetate/hexane=10/90—540/60) to give trans-2-{[2-(5-fluoro-2-
methyl-2H-indazol-4-yl)cyclopropyl]lmethyl}~1H-isoindole-
1,3(2H)-dicne as a crudely purified product (893 mg).
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11.2, 7.6 Hz), 3.85 (1H, dd, J = 11.2, 6.0 Hz), 4.18
(3H, s), 7.01 (1H, dd, J = 10.6, 9.4 Hz), 7.48 (1H,
dd, J =9.2, 4.4 Hz), B.00 (1H, s), lo Ms (ESI+): 221
(MtH). [0344] Reference Exanple 56
trans-I1-[2-(5-fluoro-2-nethyl-2Hindazol -4- yl)

cycl opriépyhd nistovabberi okt aibed 03A8E 1K purifigipprgduct (893

[ gfmclf[ }9(@ fs%)l{%tZI ﬁfuo o 2—methy(]j 2H—1ndazol 4-

uor o- 2- net hyl - 2H 1 ndazol -
4y§d qugppwwe]thﬁlhalﬁbllswwlﬁgl 2(22*17)-##9419 LET:
tsg&e&%ﬁ%waﬁa&%g Mo s’ enpddedna m{o%amé 40%uL) was

of di ethyl azodi carboxylate in
5t ofideshe andt Fh‘?)ﬁéﬁ\i}llpﬁd?ﬁhhﬁétf{d7mdﬁﬁ reflgx 19 m4Re The
phphaliimde {434 AVed ndd? PERIded BREsd 1R . MHUREs VAR was

stirred under nitrogen 25 atnosphere at room
t éﬁia‘é‘?%ﬁ wiEhf@rethyd eheryhand oiafenetoRaueeapototisn

?Sfoée‘?ijQ?lgoﬂt%S%Hi&lo-ﬁhﬁaﬁ esddiide Wae pYhéddLdabyr was
I ca col um chromat o rg[phy (NH, ethyl acetate

/ ﬁé‘kﬁ?@'eﬁor’gbh UGLBY} e verer §REL3SY (F25 (BE¥Qd 8V RE 2-

10 ”ﬁhﬂ%&iro@:@‘ éBQﬁﬁ@'su‘iféﬂ:é Cxehopromdikart hids =khbdsiead@hder
di one as a . crudely purified product 893

)eduqezﬁa Prsesuﬁ@e  r ORS (156 1OBE Alate@UEF RS Y pEtiiGPede!

P8t c(h%%ﬁat Ef (NH, ethyl acetate/hexane 50/50-»70/30,
trans-2-{] Iuoro | - 2H i ndazo
yIEhey ar 9§r( E}?Pé‘tlhﬁF?taﬂthéip%ﬁél/ &) Ty EHYG dien&ELES

dlcaﬁpbﬁ/r&d I2[316;ﬁ<ﬂ&ﬂ0| (20 m.), hydrazi ne nonohydrate (B

15T GHTUR (GPESIph Shen ST it vl Svdirar -2 Uilter™
radyced Jpreasgsm.e.m)The. sesi dueswasd, )l u2 il wi 2h89 (2H, m),
dietgylsgther. ;apg saf ungted aquequsysodiym g 4n _ 7 50 (18,
m), 7.95 (1H, s).
[0347]
20 Reference Example 57

1-[(18,28)-2~(5-fluoro-2-methyl-2H-indazol-4-

yl) cyclopropyl]lmethanamine dihydrochloride
[0348]

2HCI

25
[0349]

To a solution of tert~butyl {[(1S,2S8)-2-(5-fluoro-2-
methyl-2H-indazol-4-yl)cyclopropyllmethyl}carbamate (315 mg,
0.986 mmol) in methanol (1 mL) was added hydrochloric acid-

30 methanol reagent (manufactured by TCI, 3 mL) solution, and the

mixture was stirred at room temperature for 14 hr. The solvent
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hydr ogen carbonate sol uti on was added. The aqueous

| ayer was extracted with diethyl ether. The extract
was dried over 10 anhydrous sodium sul fate, and the
sol vent was evaporated under reduced pressure. The

residue was purified by silica gel columm
chroneanegRaprtied NRde e ipfucad iTaserRe it £58/ St-24 76 30,
tB??sE@Jsh@QPé latshyh @f&t ateyD/AQxt5/Qbkive giveithe
tit ound (231 1s 1H NWR (CDC13) S: 0.84 -
ocgmpwaving?7rgilzlelq P92 1H, m), 1.41 - 1.63 (3H,
mH N%cp?‘?nmsé'ud% -1 o M-, 123Z1(2H 2 &9 {248 M. 74 4(1119 m) ,
Oé§§ dd J 10 FQQ 7.42 - g
5(@+ﬂ5 220 65 My 2385 [034%4 “%b ﬁ%fe éﬁcé3%y§ﬁp
57(3H1 g |s$, 2P)o2-(1§; falorgo=21 et hyl. 2 24k )i ndazel ¢, wh) J =
clopropﬁEJnethanan1ne d|hydrochlgr|de [0348] N N
H% £l ©20 434091Prr5)a Sollut'i*d tert-butyl

{[[61&;)]28) 2- (5-fluoro-2-
net hyl - 2FL|ndazol-4-y|)cyc|opropyl]nethyl}carbanate
( Be5eTRPCe *F9BSmE1 ) in methanol (1 nl) was added
1ohﬁd¢@£ﬁUZN)kz aﬁﬂﬂiu&Qonzﬁdyimgh zieagenato(-nanuf act ured by
sol uti E;ure qyas stirred at

(@] 3
TG he v oayLie Papaditt Wy b gades 2L 1 1e

cgogent rat ed under reduced pressure and the obtained
crystals were washed with ethyl acetate to give the

ti @e conpound (297 ng, yield 100% . 1H NVR ( DVSO d6)
8: ;1. 0]

3 (2H m), 1.69 - 1.74 (1H, n), 2.15 -

85 - 4 (2H m, 4.15 (3H, s), 5.28
707 = 11.1, 9.2 Hz), 7.46 (1H,
2 4.1 Hz), 820(1H, br s), 8.51 (1H, s).
£ 2HCl

15 [0352]

To a solution of tert-butyl {[(1lR,2R)-2~(5-fluoro-2-
methyl-2H-indazol-4-yl)cyclopropyl]methyl}carbamate (343 mg,
1.07 mmol) in methanol (1 mL) was added hydrochloric acid-
methanol reagent (manufactured by TCI, 3 mL) solution, and the

20 mixture was stirred at room temperature for 14 hr. The solvent
was concentrated under reduced pressure and the obtained
crystals were washed with ethyl acetate to give the title
compound (246 mg, yield 79%).
1H-NMR (DMSO-d¢) &: 1.02 - 1.31 (2H, m), 1.61 - 1.84 (1H, m),

25 2.11 - 2.27 (1H, m), 2.78 - 3.14 (2H, m), 4.15 (3H, s), 5.68
(34, br s), 7.07 (1H, dd, J = 10.9, 9.2 Hz), 7.46 (lH, dd, J =
9.2, 4.1 Hz), 8.20 (1H, br s), 8.51 (1H, s).

[0353]
Reference Example 59

30 methyl 3-amino-6-chloro-2-methylbenzoate

[0354]
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[0350] Reference Exanple 58 10
1-[ (1R 2R) - 2- (5-fl uoro- 2- net hyl - 2H i ndazol -4- yl)
cycl opropyl ] net hanam ne di hydrochloride [0351] N N
NH2 F 2HCI 1s [0352] To a solution of tert-butyl
{[ (1R, 2R) - 2- (5-f | uor o- 2-
nmet hyl - i ndazol - 4-yl)cycl opropyl ] net hyl } car bamat e
(343 ng, |1.07 _nmmol) in methanol (1 nl) was added

N (N, (32 t hanol reagent (manufactured by

h ‘\\ v

Jol ution, and the 20 m xture was stirred at
roomt ¢ At ur e for 14 hr. The solvent. was
concent MaE€d yager reduced pressure and the obtai ned
crystals were Washed with ethyl acetate to give the
title conpound (246 ng, yield 799 . 1H NVR ( DMSO- d6)
S: 1.02 - 1.31 (2H, m, 1.61 - 1.84 (1H, m, 25 2.11
- 19399 (1H, m), 2.78 - 3.14 (2H m, 4.15 (3H s),
5. 68 @ﬁ*b,gﬁléﬁbon7o@%mﬁ%@l gddhmiho=2Htkthyi1BeRrzddr)e, (25.0 g,
7.46 (1H, dd, J = 2, 41W%$(§.§3“%1H br(?gd851
(1Pl mmol)| gBg%N- dR@FEIFSéhf@éfm%‘%h | 2597l 7St AT
3cAlbivsecehlRide 3208t hy,| henzarilg akOB&BH tbhpetNre, and
Co2Me 0355] .To a | u n of . .

35 Iﬁ’d“"zlr%e‘t’?ﬁlls&éﬁf‘é‘&t% %58 %el Cﬁﬁ%‘i‘)mﬁxﬁure was
Ncbhddzrﬂﬁ:tahyéhfMd%ﬂrd&ué@cﬁ@rﬁh%um&oaddmﬂ.ﬂ\hvolume, and the
chI of osucci ni ni de 0.

P58 See e e EAch s it AR b aRt 0BT, epragy s
Tldeléceaﬁ;telroanhnydcrtmnrse swédbum cobhfetd raatiethe ndvene duced
pr%%%é@é%éa°u§d£¥“ﬂéd¥8£ pres%ﬂgeth%he residue was purified by

flash silica gel column chromatography (ethyl

acetate/hexane=1/5) to give the title compound (13.5 g, yield

45%) .

'H-NMR (CDCl;) &: 2.08 (3H, s), 3.71 (2H, br s), 3.93 (3H, s),

6.64 (1H, d, J = 8.8 Hz), 7.04 (1H, d, J = 8.8 Hz).

[0356]

Reference Example 60

methyl 5-chloro-2H-indazole-4-carboxylate

[0357]
HN \
Ny O,Me

Cl

[0358]

To a solution of methyl 3-amino-6-chloro-2-methylbenzoate
(25.0 g, 125 mmol) in water (139 mL) were added concentrated
hydrochloric acid (26.1 mL, 313 mmol), ammonium

tetrafluoroborate (17.1 g, 163 mmol) and sodium nitrite (8.64
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m xture was extracted with dichloronethane. The
extract was io dried over anhydrous sodium sul fate and
the sol vent was evaporated under reduced pressure.
The residue was purified by flash silica gel colum
chromat ogr aphy (ethyl acetate/ hexane=l/5) to give the
t ot | E2xompburat CI8. 3ng, the aligtuggogas s5inreNVRE ( EDCL3)

8Th8 1@%0@3&1 s@but@ogjwa(szaﬂ.l@iecﬁ)w,ltg x9£te(r3Han§)wash@d6xﬁ|1th
04 (1H, J =8B H). 56]

R@‘F}éyleﬁggtmmf[‘]ée )G"Catﬁét ﬁ§|the objcalned aqueous layer was
5e€§k£d¥a@ea|‘hrhd&aé@li§cé& @2ebovd ated 2k [t@gﬁﬁle s N

C& %ﬁ %ﬂ%958 To a solution of nmeth
539% Qﬁyeé S SHOXOTAER hPheRYloat &8~ 9??“?2@ EP%f mgp53.76
mmdﬂ)) Ialﬂd\/\p&ﬂss(ﬁaﬁga&gﬁat\éeflﬂ.&d@edlg@ﬁﬁt@lbrﬁéﬁﬂ added. The
drochloric acid (26.1 nlL, 313 nnnl% anmoni u
B R 2L S e A AP

Nihtéd dracBadidedl 33 ghe ];:&cmﬂ&h Jmiadtul€e, & thB Qnmt)hfrér\eas
was, sti.rred, f.or gyl The reactjon sol uti

Wwas
dFF RS edi Pht S %ﬁ%sh&&%ﬁ%ﬁa%t H§$ pger
10 Thﬁhymtoeus sbdire sabf &t e edldathe alts veay eias\N&Saporadted under
t ed under reduced.pressure esi due. was
SRS BT B SEr RS a Y Byr Eled PE FRN 50 gen
ngplﬁhﬁ?@hrumaﬂ@gnapdypoi&uyilan&ﬁﬂﬁa/aEEadéHEJS)gtoZ@ﬂ%e the
ngy{i ﬂé q? ghe 1e§8t m xture was stirred at
enper ure W,

r 60om or 99 t’er was added to the
réa@MRomcmm ude,4.and(3the s, Xt W& @as dext F—-&Bt@d{z\/)li th.s7

15 SYIN] ot ale s Theaexl 1 agl syap, r iedsovey 429, anfydigys
un1su|fate and thé 'sol'vent Vas'’evaporat e
ré@@bed pressure. The residue was purified by flash
Sirh} gel colum chronmat ography (et hyl
acet at'e/ hexane=1/3) to give the title conmpound (4.10
gﬁeﬁ@n@ez@;@mple 61
methyl 5-chloro-2-methyl-2H-indazole-4-carboxylate

20 [0360]

\
N

Ny \ CO,Me
Cl

[0361]
To a solution of methyl 5-chloro-2H-indazole-4-
25 carboxylate (3.80 g, 18.0 mmol) in ethyl acetate (72 mL) was
added trimethyloxonium tetrafluoroborate (3.47 g, 23.5 mmol)
at room temperature, and the mixture was stirred for 5 hr. The
reaction solution was diluted with water, and the mixture was
extracted with ethyl acetate. The extract was dried over

30 anhydrous sodium sulfate and the solvent was evaporated under
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1H- NVR (CDC13) 8: 4.07 (3H, s), 7.46 (1H, d, J = 8.8
Hz), 7.57 15 (1H, d, J = 8.8, 0.8 Hz), 8.32 (1H d, J

= 0.8 Hz), hidden (1H) . [0359] Reference Exanple 61
met hyl 5-chl oro- 2- net hyl - 2H-i ndazol e- 4- car boxyl ate 20
[0360] N \ (c)2Me Cl1 [0361] To a solution of nethyl
SrediiasdopPéssurgaz oihe- 4e95ius WBexpuzitfded o8 lgsh1gilgca gel
nggidmd Qh?&ﬁﬁ@og@g fuéétg}g £@Qtd@@7he§HHiQ@/3) to glve t%e

trimet hyl oxoni um | Uor obor ate .47 g,
at i o rereengd d6uf@, graﬁdeﬂ-%e”rﬁ)xture was sti rred for 5

th Nﬁﬁe(cﬁﬁaﬁs 0q.89! Uy, 1,08) ap ] (§f-’19ds)W' t7h3¥\ﬁh%f da”ﬁ -
he m xture was extracte a/ acet ate.
5e§t¥ ) rwas’ril8d ewet =38-antgidr §u§ sO&i-uf sul fate and
t pgs&nl vent was evaporated under 153 reduced
pressure. The residue was purified by flash silica gel
cBeiRHEICRr B¥FAYGr 8phy (et hyl acetat e/ hexane=l/3) to
gi(yecHiRR o-2 ihd 18 yE OPROHNE 263~ 20/19 meYh il 79%) . 1H NWR
(CDClS) 6: 4.02 (3H, s), 4.23 (3H, s), 7.32 (1H, d, J
=[03%Y 2 Hz), 7.76 (1H, d, J = 9.2 Hz), 8.20 (1H, s).
[0362] Reference Exanple 62
(5~ chl oro- 2- et hyl - 2H i ndazol - 4-yl ) net hanol [0363] N

1 OH 10 A [0364] To a solution of nethyl
5Nchl a o- 2- net hyl - 2H i ndazol e- 4-
OH
10 Cl
[0364]

To a solution of methyl 5-chloro-~2-methyl-2H-indazole-4-
carboxylate (3.00 g, 13.4 mmol) in tetrahydrofuran (129 mlL)

15 was slowly added a solution (1 M, 40.1 mL, 40.1 mmol) of
diisobutylaluminum hydride in hexane at -78°C, and the mixture
was stirred at room temperature for 3 hr. Water was added to
the reaction mixture at 0°C, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated brine,

20 and dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure. The residue was purified by
flash silica gel column chromatography {(ethyl
acetate/hexane=1/2) to give the title compound (2.63 g, yield
99%) . .

25 'H-NMR (CDCls) &: 2.12 (1H, t, J = 5.6 Hz), 4.20 (3H, s), 5.05
(24, 4, J = 4.8 Hz), 7.21 (1H, 4, § = 9.2 Hz), 7.55 (1H, d, J
= 9.2 Hz), 8.15 (1H, s).

[0365]
Reference Example 63

30 5-chloro-2-methyl-2H-indazole-4-carbaldehyde
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b~
o

15

20

25

carboxylate (3.00 g, 13.4 muol) in tetrahydrofuran
(129 nL) 15 was slowy added a solution (1 M 40.1 ni,
40.1 mol ) of diisobutylal um num hydride in hexane at
-78C, and the m xture was stirred at room tenperature
for 3 hr. Water was added to the reaction m xture at
0€03efld the mixture was extracted with ethyl acetate.
The extract was washed with saturated brine, 20 and
dry ed over anhydrous sodium sul fate, and the sol vent
ei/apor at ed under reduced pressure. The residue
ified by flash silica gel colum
Q[ .2 (ethyl acetate/hexane=l/2) to give the
00(2. 63 g, yield 99%. 25 1H NWVR ( CDC13)
2 J =5.6 Hz), 4.20 (3H, s), 5.05 (2H
, J 47 8 tﬂ) 7.21 (1H, d, J = 9.2 Hz), 7.55 (1H, d,
= 9.2 Hz), 8.15 (1H, s). [0365] Reference Exanple
3 30 5-chl oro-2-net hyl - 2H i ndazol e- 4- car bal dehyde
?ﬁé% 366] N~ \ I 0O C [0367] s To a solution of
di sul foxide (5.70 nL, 80.0 mmol) in
di chl ommat bene ich06f ndimewhgl addedxoaal (8. 70hhDy isde 0 mmol)
d,the

22 N e e

Spr Aidogpnanin 11be i WS afhEn Rabur eSS gt o

34801Lﬁﬂdlm et (i@‘©h|éHaOtHe mixture was stlrred for 30 min.
th dazal. ).net h 3 s g N

mé ‘Yh rgragn%s anettlg 2 ) | aé datﬁéjgrlﬁm% ure &/a kol 1

smethxeld—miennaa:ml% Yb)mdmlaneactz G3 o xturdempal) d@dded

Enﬁ ?flﬂﬂo%@tﬂ 411%49%,} a%%ﬁthflEPiQtu% 58 g’tl?PQd té?)% 2 hr.

ure was S irred reaction mXx
was t@ﬂ@@ﬁptaMEduQMde¢‘ﬁedadéddpnessbybﬂmawd(lﬁhénm 120

' %%E?Peat“@-%s%”' Iléiegleb%lxl:é;Q W%Isl Isgﬁ&% f89| i“’ﬁ} The

reaction mixture was concentrated under reduced pressure, and

the residue was purified by flash silica gel column
chromatography (ethyl acetate/hexane=1/4) to give the title
compound‘(2.20 g, yleld 85%).

'H-NMR (CDCl3) &: 4.26 (3H, s), 7.31 (1H, d, J = 9.2 Hz), 7.91
(14, dd, J = 9.2, 0.8 Hz), 8.64 (1H, s), 10.62 (1lH, s).
[0368]

Reference Example 64

ethyl (2E)-3-(5-chloro-2-methyl-2H~indazol-4-yl)acrylate
[0369]

\
N

Ny \ x CO,Et

d

[0370]
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15 chromat ography (ethyl acetate/hexane=1/4) to give

the title conmpound (2.20 g, yield 85%. 1H NWR

(CDC13) 5: 4.26 (3H, s), 7.31 (1H, d, J = 9.2 Hz),

7.91 (1H, dd, J 9.2, 0.8 Hz), 8.64 (1H, s), 10.62

(1H, s). [0368] 20 Ref er ence Exanpl e 64 et hyl

( 2E) - 3TP52 cstsmeds 2omerthppd P inydazes - P-¢BY a@r W2ag emmol) in
[ 086&nyNrobhrah \1§Q§£$ wa¥l addey Eoggﬂutl%%5oﬁkbﬁ%yl

suspensi on of sodlun1 ydride (O g, nmol ) in

téf%%@hamnoawae%am) ZmAé Iﬁddéa %1 I@I&ﬂlat iuan of et hyl
dt@ﬂ%ﬁ?@%ﬂb‘%ﬁ%cﬁi?t& ()QG 4%nHLthé]-%u§t{H@lv)as| Btirred for

tetrahydrofuran (5 nlL) C, and the m xture was
Ssef e i F?GZGe?ﬁq+°nT81¥Wﬂ¥%'@é%t%QQ?dn?x¥Qﬁq§lﬁﬁs°f 5=

aeﬂﬁﬁkdizsﬁétﬁ§ﬂmzHOin&&zole 4-carbaldehyde (2.16 g, 11.1 mmol)
chl or o- neth%J-Zkklndazole 4- car bal dehyde (2.16

130 1t‘°1ﬁﬁS‘P)’dr<i’ regt {EhyHFS uraif Ch6. BLFHUFe Wrg “aREed to

Me¥éhiM@npasa e TBldet 01 HrQOMAtRAPREAtdddedoNed thehhixture
VWat er was added ﬁhd the m xture was extracted with

et'Ri§| SKECBEEES “IHReSERY T 26PLRER wWHRhETRATH 35 washed with

sahtuinited bfilﬂﬁ afdlddtlitdde dvey einhgabyey GidslisaddulMate, and
S ev ted under reduced

t he sol vent or
o be et ihed BSrOe ThutBr Ao fy PG Fred oo due
g@hsthﬁﬁﬁe@hﬁpﬁﬂhégrﬁﬂhya(@éhykﬂuﬁﬁeﬂﬁkﬂbhegﬂﬁﬁwllQﬂhyl
|ve ihe tIHé%)C %gﬂ%%ﬂtﬁzfgél% |eId §g4%%g(3¥}eld
sﬁﬁ n~32 (2H q, J .0 Hz), 6. 54 (1H d, = 16 4

Pt bttty de 0.2 19 5 50 s ol 2 2.1

[ 03H1]a, 20=Réfkeitencet BdanpHe &5 Jet=h§16 4 Hz), 7.30 (1H, d, J
2=(§: 88" Oy 2 ety y2Hy 1 ndAZ0LL ¢ g 14 (18, ), 8.25 (1H, 4,

J = 16.4 Hz).

[0371]

Reference Example 65

ethyl 2-(5-chloro-2-methyl-2H~indazol-4-

yl)cyclopropanecarboxylate

[0372]

\

N
Ny )

CO,Et

c

[0373]

To a suspension of sodium hydride (0.453 g, 10.4 mmol) in
dimethyl sulfoxide (50.0 mlL) was added a solution of
trimethylsulfoxonium iodide (2.29 g, 10.4 mmol) in dimethyl

sulfoxide (89 mL) at 0°C, and the mixture was stirred at room

156



yl') cycl opropanecar boxylate [0372] N C42Et C 25
[0373] To a suspension of sodi um hydride (0.453 g,
10.4 mmol) in dinmethyl sulfoxide (50.0 nL) was added
a solution of trinmethylsulfoxoniumiodide (2.29 g,
10.4 mol ) in dinmethyl 30 sulfoxide (89 nL) at 0C, and
t hemmx;ettume fvas Ishicr r 8¢ alte rzarridbenikspperwsuprddédra 1

hgﬁl @m hi QFEW X G en Vs, adged, ﬁowaa{z%a of
) or o- 2 nmet hyl - 2H 1 n azol - 4-
yw)ta@crgmlatte (% 2009g, 18 zmnﬁbllyn idamert et 19 ftiideox P eled

doghe qﬁhgg rgsxtslﬂaﬁré(@gagegbé ﬁ%m?%réigﬂ@ for

te erature or s ter was a
snilkt ke Wage@wme%@ﬁwapﬁ the FyKUAER MEFeCX TRt Vidt

vasnyashed we t hrgat é’ﬁftazta%g P4d RRshe@Nfh 18 58U QMRH brine,
anhydrous sodi um sul fate, and the solvent was

evapoiriesd OuRE ANhYEgeR Fopi B8 st idat Theandb sha e lReat was

Puthbb Rt RY undd AsRa8EED GRed8hr£0! tyH@ £dyiauBt Ry ppbyfied by
(ethyl 1o acet at e/ hexane= I/SE to give the title

céApdlurd-1iga19ey coppmn (£ ograRhNVEFBC13) 8: 1.34

10(%Het$te/hexageéﬁﬂﬂ3)tolgfw% thé. f&kﬂélbbmﬁﬁund lZbe'g,lyZ§ld
2.05 - 2.09 (1H m, 2.71 - 2.76 (1H, m,

48%(3H s), 4.22 - 4.29 (2H m), 7.22 (1H, d, J =

QST ireringe B @1, Je 7 270, ekl - am, m,
AT RS T0ER e 5% 0o vt o) P el 05

mat.haneds, [0375]22N- AL (220 &) 7.22 (1H, d, J = 9.2 Hz),
15 7.52 (1K, d, J = 9.2 Hz), 7.91 (1H, s).
[0374]
Reference Example 66
[2-(5~chloro-2-methyl-2H-indazol-4-yl)cyclopropyl]lmethanol
[0375]

\
N

Na \ OH
20 Cl

[0376]
To a solution of ethyl 2-(5-chloro-2-methyl-2H-indazol-4-
yl)cyclopropanecarboxylate (2.66 g, 9.54 mmol) obtained in
25 Reference Example 65 in tetrahydrofuran (85.0 mL) was slowly
added a solution (1 M, 28.6 mL, 28.6 mmol) of
diisobutylaluminum hydride in hexane at -78°C, and the mixture
was stirred at room temperature for 3 hr. Water was added to

the reaction mixture at 0°C, and the mixture was extracted with

30 ethyl acetate. The extract was washed with saturated brine,
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[0376] To a solution of ethyl
2- (5-chl or o- 2- net hyl - 2Hi ndazol - 4-
yl ) cycl opr opanecar boxyl ate (2.66 g, 9.54 nmol)
obtained in 25 Reference Exanple 65 in tetrahydrofuran
(95.0 nmL) was slowy added a solution (1 M 28.6 ni,
281% dnieh) ofr aghydomst phal uhisvdir s dEindethe Sedxanle s
g@&oxﬁ@gdtmép XLt &g W@éséﬂer r efhalre5 QM LABPSEAINMES by
ter was added the reaction m xture at
oflagh¢idhea et epburwwhészmwréahw fathyd et hyl
a&@é@ét%/hlla&ee&t/@?cxt_o vaseWashad titt borgRiubat ed 7bgi nﬁ;eld
and dried over anhydrous sodiumsulfate, and th
s&?ﬂbﬂt was evaporated under reduced pressure. The
B8 IIHE (4GS, ﬁ“&f' fi. 6§ by; okl ash, si)l,i eax el 1ceb upmy, m

chronatograp acetate/hexane 1/3) to glve th (18

CReb0 tompounti M7 LgPS yilghdts 59 a6 HRLANR

Shy 1. DF4- 130£b ((lh', :m),, 31833— 3 18918116,1%) n)4 201 B8, - s)

1,66 (1H n). 9 (1 2 g .

(THR1 Gy, érelr 9327@?)(1% 4ﬁ)(1ﬁ3 8‘3 3986 ’(‘%L)H (15,

4520(3H s) 7.21 (1H, d, J = 9.2 Hz), 7.49 (1H d,
11 (1H, 10 s), MB (ESI+): 237 (MtH).

[5§7ﬁSIF¥éFe?§7wc ampl e 67 net hyl

31887 NpP- 6- br ono- 2- net hyl benzoate 15 [0378] H2ZN CO2Me

Br 0379] _To ture of nethyl

Bsﬁ‘lr‘ﬁed‘cf ﬁ’é?’l’@leoé zoate (5.00 nL, 20 34.7 mol) in
agethyl acadifd-00-btbpeAbtreanglbér2Matal) was added
b&ggzgﬁ (5.55 g, 34.7 mol ) under ice-cooling, and the

' was stirred for 5 mn. The reaction solution
was diluted with saturated aqueous sodi umthiosul fate
spANi on, land O@,Me@anic  sol vent was evaporated

of pregsure. The residua

Br

[0379]

To a mixture of methyl 3-amino-~2-methylbenzoate (5.00 mL,
34.7 mmol) in acetic acid (100 mL)-methanol (200 mL) was added
bromine (5.55 g, 34.7 mmol) under ice-cooling, and the mixture
was stirred for 5 min. The reaction solution was diluted with
saturated aqueous sodium thiosulfate solution, and the organic
solvent was evaporated under reduced pressure. The residual
aqueous solution was diluted with saturated aqueous sodium
hydrogen carbonate solution, and the mixture was extracted
with ethyl acetate. The extract was washed with saturated
brine, and dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=5/95-20/80) to give the title compound (4.66 g,
yield 55%).
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25 aqueous solution was diluted with saturated aqueous
sodi um hydrogen carbonate solution, and the m xture
was extracted wth ethyl acetate. The extract was
washed with saturated brine, and dried over anhydrous
sodi um sul fate, and the solvent was evaporated under

r SHOREd (PP@Ess ui:e 2. The(Hbsisduel vikds (38, gur ish i ed- By (3H, s),
skl sgagel gcof wm, Ghﬁﬂmibo%apm Gethw 8.5 Hz).

acet at e/ hexane=5/ 95- d/80) to give the title conpound
(408%lg, yield 55%. 156 1H NMR (CDC13) 8: 2.08 (3H,

Sherdreke( Bibndlle €, 3.94 (3H S), 6,58 (1H d J =
8.5 Hz = 5 Hz) 0380] Reference
ERGRpY 568r8m?é$ﬂT9Pd62Qﬁ%3ﬁoc?¥¢Q%¥§é ®l e- 4- car boxyl at e
[(88d4; N HN Co2Me Br [0382] 10 To a solution of
nmet hyl 3-am no- 6- br ono- 2- net hyl benzoate (5.44 g, 22.3
mol N4k acetic acid (110 nL) was added a solution of
spdijumnitrite (1.69 g, 24.5 mol) in water (11 nlL) at
r 64 per atG;Mend the nixture was stirred for 20
gani ¢ sol vent was evaporated under reducéd
he 15 residual aqueous sol ution was

fturated aqueous sodi um hydr ogen
ion, and the m xture was extracted

car bonat e sol

wWth ethyl acetate. The extract was washed wth

sibgégted brine, and dried over anhydrous sodi um
and the solvent was evaporated under reduced
pressurin aTheluteisindué REhyas 3 pamido- 6dbtngH2FmeEhxﬁﬁenzoate

agggg? chrgngto rﬁphX %%%%6§gh¥d 110 %a Fdded a

’hexane
c sopouith (045 BﬁngJ,m nyteiida 86%p2 QJH-ZNIVR I(\I@D(Ilii)l Gater (61

(%E") g% zl‘_?Z%m %g&é%a(t%%e, anc\jlach% ﬁ%{g)w:ﬁ? été?x(ﬁn{jl@ord.?O hr.
The organic solvent was evaporated under reduced pressure.
residual aqueous solution was diluted with saturated aqueous
sodium hydrogen carbonate solution, and the mixture was
extracted with ethyl acetate. The extract was washed with
saturated brine, and dried over anhydrous sodium sulfate, and
the solvent was evaporated under reduced pressure. The residue
was purified by silica gel column chromatography (NH, ethyl
acetate/hexane=10/90-»30/70) to give the title compound (4.86 g,
yield 86%).

H-NMR (CDCl3) &: 4.06 (3H, s), 7.48 (1H, dd, J = 8.8, 1.1 Hz),
7.63 (1H, 4, J = 8.8 Hz), 8.26 (1H, d, J = 1.1 Hz), 10.59 (1H,
br s),

melting point: 164 - 165°C (recrystallized from ethyl acetate),
elemental analysis: for CgHsN;O;Bre0.1H0

Calculated (%): C, 42.08; H, 2.83; N, 10.%91

Found (%): C, 41.97; H, 2.93; N, 10.97.

[0383]

Reference Example 69
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25 br s), nelting point: 164 - 165C (recrystallized
fromethyl acetate), elenental analysis: for
COH, N2O2Br . 0. 1H20O Cal cul ated (%9: C, 42.08; H, 2.83;
N, 10.91 Found (%: C, 41.97; H, 2.93; N, 10.97. 30
[ 0383] Reference Exanple 69 159 net hyl
SrefrhyAns 2o rmeoh @+ rethyilndHzbldezeleat bxpbaykatg 0384] N
N[ans 2Me Br 5 [0385] To a solution of nethyl
rono-| H i ndazol e- 4-carboxylate (4.50 g, 17.6 mol)
’t\ft hyl acetate (176 nL) was added trinethyl oxoni um
te afil uoroborate (3.38 g,.22.9 mol) at room
e (3 the mixture was stirred for 2.5 hr.
Q Ji lution was diluted with saturated
od| um hydrogen carbonate sol ution, and the
was extracted wth ethyl acetate. The extract
Brth saturated brine, and dried over
anhydrous sodi um sul fate, and the solvent was
evapor ated under reduced pressure. The residue was is
5 pl#3&3led by silica gel columm chromatography (ethyl
acet at %hsm%t%%o?%@/tﬂ ) 5-%&@61&&%&&1@-4&@&9@@@ te
ield 73% . 1H NWR ( CDClB} 4.01 (3H,
3020 S, 11)6 mrokb Pt hyL eracy (L1 ) 7ED CERE. e,
Jt Finbthy1Oxchildh) teBrdfubtbbosite 2@ 3183|9t I ng. PQinML) 403room
- 104C gr ecrystallized frometh c%a g/g ane%
cF ERGTRAPT e ATPs F8S T3 UES0 ére t e
10 Gedbi®d; sblutiod/wadN,dildtéd wﬂﬁhuBdtﬁﬁ@tedsaqéébdigsohhum
3h§§§o N, 10.50. 25 [0386

geh carbonate solutiloh, and the mixture was extracted

with ethyl acetate. The extract was washed with saturated
brine, and dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The residue was

15 purified by silica gel column chromatography (ethyl
acetate/hexane=5/95->30/70) to give the title compound (3.42 g,
yield 73%).

'H-NMR (CDC1s;) &: 4.01 (3H, s), 4.22 (3H, s), 7.49 (1H, d, J =
9.1 Hz), 7.66 (1H, dd, J = 9.1, 0.8 Hz), 8.15 (1H, s),

20 melting point: 103 - 104°C (recrystallized from ethyl
acetate/hexane), - ' ' '
elemental analysis: for CjgHoN;O.Br
Calculated (%): C, 44.63; H, 3.37; N, 10.41
Found (%): C, 44.69; H, 3.30; N, 10.50.

25 [0386]

Reference Example 70
{5-bromo-2-methyl-2H-indazol-4-yl)methanol
[0387]
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Ref erence Exanple 70
(5- brono- 2- net hyl - 2H i ndazol - 4-yl ) net hanol [ 0387] 160
N N OH Br [0388] To a suspension of l|ithium alum num
hydride (152 ng, 4.00 5 mmol) in tetrahydrofuran (15
) was added a sol ution of nethyl
5-Yr ono- 2- net hyl - 2H i ndazol e- 4- car boxyl ate (534 ng,
ol ) in tetrahydrofuran (5 nL) at 0C, and the
was stirred at roomtenperature for 15 min.
— QR ;Sol uti on was added sodi um sul fate
decghydrat e ( .é{g) and the io mxture was stirred
ilh and filtered through celite. The filtrate
"t ed under reduced pressure and the
residue was purified by silica gel colum
chromat ography (ethyl acetate/ hexane=40/60-480/20) to
gil0é8&lhe title conmpound (351 ny, yield 730). 15
;;"‘ Ng/R(')I%CQCé@( S e%51gn2<§f (l%.@hlﬁm a:!LM1§m§ Hi’%kldé @18;32( ﬁ@j'; 4.00
HEnol1)7 1417telwhydiro§ur&n 9<1f P%b wag, 29 %d_m S@}utw Pl'fng
PREALy1 528 romd-20Geth EJZﬁﬂiﬁhé£8¥314LE5EBdﬂyhﬁke (534 mg,
acet %e/hexane) 20 (ESI+): 161 (MtH), elenental
aﬁaD%sm@?l)fbm KQ?QQNQ@EqunéaIé%ﬂm&ﬂeét(@ v @d fhegrixiyre
3wi8; stNrrld. 82 rdoRUBEEHMatube kb 5@ mth. 374 /AhNreaction
11.58. [0389] 25 Reference Exa

5SBlohiere vaBt #Ae2 pethiga st éa ke %"85%@% él-pBgopnd the

181xture was stirred for 15 min and filtered through celite.

The filtrate was concentrated under reduced pressure and the
residue was purified by silica gel column chromatography
(ethyl acetate/hexane=40/60—>80/20) to give the title compound
(351 mg, yield 73%).

'H-NMR (CDCl3) &: 2.26 (1H, t, J = 6.3 Hz), 4.18 (3H, s), 5.02
(24, d, J = 6.3 Hz), 7.35 (1H, d, J = 9.1 Hz), 7.47 (18, 4, J
= 9.1 Hz), 8.15 (1H, s),

melting point: 123 - 125°C (recrystallized from ethyl
acetate/hexane), A

MS (ESI+): 161 (M+H),

elemental analysis: for CgHgsN,OBr

Calculated (%): C, 44.84; H, 3.76; N, 11.62

Found (%): C, 44.56; H, 3.77; N, 11.58.

[0389]

Reference Example 71
5—bromo—2—methyl—2H—indazole—4—carbaldehyde

[0380]
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N N Q Br [0391]

(5- Brono- 2- net hyl - 2H i ndazol - 4-yl ) net hanol (324 ny,
1.34 5 mol) and o-i odoxybenzoic acid (414 ny, 1.48
nmmol) were dissolved in dinethyl sulfoxide (6.7 ni),
apd the mxture was stirred at roomtenperature for 1
h, The reaction solution was diluted wth diethyl

et e washed with saturated agueous sodi um hydrogen
qﬁ%boﬁ:te solution and saturated brine, and i0 dried
oVe

evap

S amy drtys, sodi um sul fate. The sol vent was
o unddr reduced pressure. The residue was
purilfiedlby silica gel colum chronat ography (ethyl
acet ate t&Egive the title conpound (311 ng, yield
97% . 'HNMR (CDC13) S: 4.25 (3H, s), 7.48 (1H, d, J =
9.1 Hz), 7.82 Is (1H, d, J = 9.1 Hz), 8.64 (1H, s),
1003%L](1H, s), nelting point: 137 - 140C
(recrysta - et tatel fHexangdl (24 mg, 1.34
(ESI+)%%2%%&&ﬁ% Ré@w?%é%%%ggéﬁﬁé?ygls f or ng? r
5 20mch) @@ﬁa@e@d(wbe@oma agpd {414pgp: 148 qOk) WeEgyng
(Ex%issclﬁveégléddlm'élthgl 8Qi1 fxidd - (27 mbP3%h Beé enigeee was
anpl e

( SE TR SEpFRAT LETRREAATE2 EPT nd &l -Hrsy FRaciAtoAPL TR
2025 0393k N witn d§@£h§¥ e%ﬁgr[(ngéﬁdeﬁhﬁh.%@Eﬂiéﬁﬁa @ﬁueous

di et hyl cyanomet hyl phosphonat e (

i RORBm élﬁﬁ‘a?%effhrcéﬁb‘(’f?a‘}ﬂ)“\wé?%&@& %%)fe}sr@aagﬁﬁme' bna

10 dried over anhydrous sodium sulfate. The solvent was

evaporated under reduced pressure. The residue was purified by
silica gel column chromatography (ethyl acetate) to give the
title compound (311 mg, yield 97%).
'H-NMR (CDC13) &: 4.25 (3H, s), 7.48 (1H, 4, J = 9.1 Hz), 7.82
15 (1H, 4, J = 9.1 Hz), 8.64 (1H, s), 10.46 (1lH, s),
melting point: 137 - 140°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 239 (M+H),
elemental analysis: for CgH;NOBr
20 Calculated (%): C, 45.22; H, 2.95; N, 11.72
Found (%): C, 45.14; H, 2.86; N, 11.72..
[0392]
Reference Example 72
(2E) -3- (5-bromo-2-methyl-2H-indazol-4-yl)acrylonitrile
25 [0393]
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hydride (20.1 ng, 0.502 mmol) under ice-cooling, and
the s mxture was stirred at OC for 15 mn. To the

m xture was added a sol ution of

5- br ono- 2- net hyl - 2H i ndazol e- 4- car bal dehyde (100 ng,
0.418 mml) in tetrahydrofuran (2 nL) under

i €@3%doling, and the mixture was stirred for 15 min.

The f%@Cé'SOJ!Lu%%Hta&%%%ﬁ@yaﬁsﬁwmﬁ%a%w e‘téd(es 0 pL,

agueous anmmoni um uti on m xt ur

WAsS & et} el et RakidRpIurak et?afil) Wi 2898d Y5 %lum
VRphetheW( b, 53lgur at seb %bmf urRiRe 18siRd10MgS aahydeous

sodium sul fate,” and the sol vent was evaporated under
5 r pikloE® ﬂﬁ%s%ﬁ}rréedmé Festatud Swast pufe fHhed mbytere s

084a&P 12U 8B G RTBE O IS - £ ShdtiHly112H-indazole-4-
acet at e/ hexane=40/ 60- >80/ 20) to give the title

cERFRANTERYID8( 1R, Moy i &14d8oBasLl) iR NRRAESEIRyra: (4. B

(gﬁﬁeﬁﬁbcegcéggﬂé%:aaﬁﬁ the—mlﬁt@ké4&hs QErEEed(ﬂéi ﬂ$ mﬂn-— The

16e@pq%gr sglgﬁgoplppsgqlluﬁedhngpEgﬁgyragﬁgza@“ﬁg%s ammonlum
10 [Zeﬁg&&bldaeésgmmh%ﬁg&@ g@xture was extracted with etlgyl

- - br ono- 2- net - N anecar n

el CHGEkFARE oRe BEUE osEristrssRee dendhe, BT

otir sedliavier hyshydteub 18c6 i) sulfAK) Hﬁ@lﬁhe isnldéntetwhyl

sul foxide .(2 ded trinet sul f.gxoni_ um_ 30

i SH?%%fﬁ 'Fr%gi) 5\1@‘3‘18 Fyoate ogm tréar%ér Sit'{ie PUEHEed BY

tbElma(tglelleca\BBnnSt:hroraitc@traph)pmathmber ature for 1 hr.
TR M50 A0 A0RH 0ROl 4S0 Bl ciese compouna (108 ns

yb)abdykﬁmltrlle (107 ng, 0.408 mmol) in di et hyl

f@@j@é@ g")z;’ ANg5 8 heym Xty g Was, sty Lred £ 91,48

(1H, d, J = 9.1 Hz), 7.63 (1H, 4, J = 9.1 Hz), 7.%94 (1H, d, J -
= 16.8 Hz), 8.04 (1H, s),

20 MS (ESI+): 262 (M+H).
[0395]
Reference Example 73
2-{5-bromo-2-methyl-2H-indazol~4-yl)cyclopropanecarbonitrile
[0396]

CN
25 Br

[0397]
To a suspension of sodium hydride (19.6 mg, 0.490 mmol)
in dimethyl sulfoxide (2 mL) was added trimethylsulfoxonium
30 iodide (117 mg, 0.531 mmol) at room temperature, and the

mixture was stirred at room temperature for 1 hr. Thereto was
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m xture was diluted with ethyl acetate, washed wth
saturated 5 aqueous sodi um hydrogen carbonate sol ution
and saturated brine, and dried over anhydrous sodi um
sul fate. The solvent was evaporated under reduced
pressure. The residue was purified by silica gel
catiderh ac e betsitcmg PEPMRE) (-8t lh§tbromo- 2-methyl-2H~indazol-4-
agff Iﬁ/ ?%@fﬁe?’%@@ +910@/ g@%g&og an tcﬂ%et:h esulfox1de (2
ImBD, angi §he (O U Ve slrrqd r( m hrnr) hey rsecthp 90
éﬂ'&kt\fge wgs 6(91)lut%d8\41t%hl|€|thm a:fl?t%%e‘ ms)h%)i wgtﬁks(%ja-ﬁﬁﬂehged

5 SRAUeqHs] tSPﬁgUIdeﬁr09§64caer516€e(?%]é’rtﬁ%ai’illl‘ii 7B RBeR brine,

ebhy! dlll%da€€élata%g}@f&ﬁe)sod5@n (&3lkctte. 208e (Mdent was
el emental anal ysis: for CL2HLON3Br Cal cul ated (99 ;

gvgmpraﬂedguxe}r@r Nedggecggarepgw (E/‘Be r881§*2e S p'urlflce:d by
s?flczd\lagelsc&ﬂmunghf:&gagc%]grgﬁﬁ r@%@l 1Exanpl e 74

br ono- 2- net hyl - 2Hi ndazol - yI)C)l/cI opr opyl ] met
haﬁamwheﬁemf)/mo—m&%@ B giys Femdte]c FoeFPeYRat {¥h 0

10 Ofg2- 361%1@ @mg)yz net hyl - 2H i ndazol -4 .
bi anecarbonitrile 5300 ng,

3)R§%‘éfé|30é BéamiLd: 7 /i f- é@har%ol”(él% FRy
V\@teoadde@oRaneynﬁo gobal-t 2( 84 0(1g), anpl 224 (31, s), 7.38

anmoni a/ et hapo] s t.he t re

wastistFr red ganéqu? Zi%g ﬁ% %n%heg akfz)r'ogg;% @ r Sl

tﬁl@@@ilﬂ} Woent Orisd S heeecTheeeaistbysizeFroml dwryad of f
celite, and the filtrate was concentrat ed

15uﬁ‘&§¥g‘?e¥(§ﬁééﬂe)’pr essure to give the title conpound
( 287 (RyfL+)yi elvd 043,

elemental analysis: for CiyHigN3Br
Calculated (%): C, 52.20; H, 3.65; N, 15.22
Found (%): C, 52.35; H, 3.57; N, 15.49.

20 [0398]

Reference Example 74

1-[2- (5-bromo-2-methyl-2H-indazol-4~yl)cyclopropyl]lmethanamine
[0399]

25
[0400]
_ To a solution of 2-(5-bromo-2-methyl-2H-~indazol~4-~
- yl)cyclopropanecarbonitrile (300 mg, 1.09 mmol) obtained in
Reference Example 73 in ethanol (5.5 mL) were added Raney
30 cobalt (3.0 g) and 2 M ammonia/ethanol solution (5.5 mL), and

the mixture was stirred under hydrogen atmosphere at room

le64



1H-NMVR (CDC13) fi: 0.96 - 1.06 (1H, m, 1.05 - 1.15

(1H, m, 5 1.44 - 1.57 (IH mM, 1.95 - 2.04 (1H m,
2.79 (1H, dd, J = 12.9, 6.9 Hz), 2.99 (1H dd, J =
12.9, 6.3 Hz), 4.20 (3H, s), 7.32 - 7.43 (2H, m,

8.07 (1H, s), hidden (2H). [0401] Reference Exanple
TEetiperaetihy | £63- and noe.4- Thaigroa Rysetaygl bBeleoateof§ 0pg2pgh

( 5

R s R S
4ptésrmre- B nEviey Fhertzdile a@mpuq\d 528y m929y1281dm%1%)

e tepperatu t
e fRoRlt g - $Re nEBBT IR B o S ASRE R
50156 3r51 HiE, and bR ed2i Mt d1feen) TRe 7pr €6 pPeated
spbig "éaguz@) recqyeyrfd, d\’i’aSBed M bh et ey, andodised s),

under’ pressure gi ve
47§ 3ot d- 23 ndthy M) 3-HiQ7r d%‘énzﬁﬁlrché\@@@(@ﬂ?e g, purity
2%%@3 0fsS a cr udely purified product. 1H NWR (CDC1l3) S:
(3H, s), 7.22 (1H, m, 8.23 (1H, dd, J = 8.8,
SRQfmncehEmie( IF). 25 A solution of the obt ai ned
10 Cﬁéﬂ?}ﬂ 3pgﬁ1m<sﬁ;df@ﬁewmeéhyﬁoexﬁoa@@r ity 25% of
| voro- 2-met hyl - 3-ni trobenzoic acid and sulfuric
aépélo%ll._oo m., 18.8 nmol) in nethanol (100 nl) was
heat ed ungler reflux for 12 hr. The sol vent was

e v h@%uced pressure. The residue was
d ted R acetate, washed with aqueous
sodi um ide solution (10%, water and saturated

¢ried over anhydrous sodium sulfate, and
t was evaporated under reduced pressure 165
to give nethyl 4-fluoro-2-nethyl-3-nitrobenzoate (6.01
g, ity 259 as a crudely purified product.
éef‘@@{ allization from ether gave nethyl
154- | uorm> Zuftbhd\Hi+34iai daicbenaoatng.,( 3091imad,) pas idlpwly

50%%e3’dé%p%gggeﬂ)%lgggéfi—metBr99&%%01c acid (4.50 g, 29.2
mmol) while maintaining the temperature of the reaction
mixture at 5-10°C. The reaction solution was stirred at 0-5°C
for 1 hr, and poured into ice. The precipitated solid was

20 recovered, washed with water, and dried under reduced pressure
to give 4-fluoro-2-methyl-3-nitrobenzoic acid (5.70 g, purity
25%) as a crudely purified pfoduct. 4
lH-NMR (CDCl;) &: 2.63 (3H, s), 7.22 (1H, m), 8.23 (1H, dd, J =
8.8, 5.2 Hz), hidden (1H). '

25 A solution of the obtained crudely purified product (5.70
g, purity 25%) of 4-fluoro-2-methyl-3-nitrobenzoic acid and
sulfuric acid (1.00 mL, 18.8 mmol) in methanol (100 mL) was
heated under reflux for 12 hr. The solvent was evaporated
under reduced pressure. The residue was diluted with ethyl

30 acetate, washed with aqueous sodium hydroxide solution (10%),
water and saturated brine, and dried over anhydrous sodium

sulfate, and the solvent was evaporated under reduced pressure
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s 1H NWR (CDC13) 5: 2.57 (3H, s), 3.88 (3H, s) 7.04
(1H, d, J = 8.0 Hz), 8.06 (1H, dd, J = 8.4, 3.2 Hz).
A mxture of a crudely purified product (6.00 g,
purity 50% of nethyl

4-f| uoro-2-nethyl -3-nitrobenzoate and wet pall adi um
cew lypive(dOutyly 430Duanp-22n8thyhmditrebenepirrol (6¢ Q@mflo

I r her 44 1.
Tl 9551 S0, UOGRG UOEPOER. BLOTSAEI Sty raion
f ftamr @tbenagnvec DAt ﬂaﬁé@omﬁemet@dlu@ealb?@@@@%te aldd 01
g ﬁ%g”ﬁ”ﬁ%fe L{%Jde ,?y fdiaghosiddeea gel col um

mat ogr aphy acet at e/ hexane=1/20-*1/10) to
5 g’iHr@MRheCIIGltal &: c@npbum (2)1B.88 (35 yieldo426RH, d, J =
'\43)(%63)(15 3d4Qr (=3b‘| 43)3 23512)97(%' (%f_l SZjd 3. SZ
8 8 5AémHzgure p@4@4qfqdéﬂér@r@515§a?ﬁﬂd@0?6 o Onst hwrlty
756iﬂJQﬁpnétﬁ§ﬂ1qa%@ﬁé&dLQQﬁégﬁyﬁu3aB§tr$Bé$95Lt£+aﬂd“w§E2N@

To a solution of
3pa aﬁiéum wmlo (20wie h3PBepFo Rt él 1(@1001@ metghano 40
10 | AL K06 h! prd £ wagLd K@rUgeﬁ%@noﬁb%eﬂ@%oraddl@ﬂ aThe

solution of sodiumnitrite . ‘)e‘i‘]‘
wWERERLYeE ey Hilteeed afd ttﬁéo‘h%(tcﬁgét%va§h§t L i ) ket

htonddht rhBed naReli 08U bressas aﬂ@aﬂueagagm was
pot assj um acetate 30, solution (30% at 0C to ad%#%

tﬁ@r#éae& Pt iU Ei b GepHEQL UM, G r%f“ast&gaﬁi’%

25 et dvd/peRpana-/2otdiAlb) (2o Q3 vl thd & i@ 18NBdnpoukb (2113 g,
et hanol (,3 m.) was added. The reaction solution was

15 s¥ Pt A2 At roomterrperature for 12 hr, and the
X INMRE (9BS1.X$ F actied (3myi tsh, es aaetm &) , TRes BXBHACE) ,

LA R T L
[0404]
Reference Example 76

20 methyl 7-fluoro-l1H-indazole-4-carboxylate

[0405]
. pq__
z
HN CO,Me
F'
[0406]
25 To a solution of methyl 3-amino-4-fluoro-2-methylbenzoate

(3.00 g, 16.4 mmol) in hydrochloric acid (6 N, 54.6 mL) was
added a solution of sodium nitrite (1.24 g, 18.0 mmol) in

water (3 mL) at 0°C, and the mixture was stirred for 2 hr. To

the reaction solution was added aqueous potassium acetate

30 solution (30%) at 0°C to adjust the reaction solution to pH 4,
and a solution of 2-methylpropane-2-thiol (2.03 mL, 18.0 mmol)

166



S pressure to give nethyl

3-[(tert-butylthio)di azenyl]-4-fluoro-

2-met hyl benzoate (2.90 g, yield 62% as a crudely

purified product. 1H NWR (CDC13) 8: 1.62 (9H, s),

2.10 (3H, s), 3.90 (3H, s), 7.04 (1H, t, J = 8.8 Hz).

7i8gthappl df m3) —was pddgdy Mg, ragrtenasebitirnofRoistirred

t;@@ mhata&%ﬁwgsl FoPubi hi bRl @HLGH: xt(2e HhJextPacked
mol ) of nethyl 3-[(tert- butylthlo di azenyl ] - 4-

f¥iig GEayieInrbenz daeeS ki it hyITisd] PUSH GEIYITrH.)

V‘@@duﬁggﬁﬂfzﬁ:é ahHt o Rf vPRE a8S BihbHdrebUlifd 1@ elideedd
g, 20.4 nmmol) in dinethyl sulfoxide (41 nlL) at room

5 t RFpEECUF R, SiFRdmeEhhe - ﬁn“k?{ﬁ' @%%t%ltqndﬂéaerfséﬂ ~fthporo-

Thend193abbRfba2@! Ubi oM gyagicth ldskedayid Rrvabey puandiéde
m xture was ext ract ed wth ethyl acetate. The extract

WakCShed with saturated brine, and dried over

anfiygikouenEqdli gimisub f pdie, sqndy tlh)e (38] v@nt 3wes (3m, s),
eva orat ed under reduce prg:*sau The resi due was

r#4i @8 by 20T BaBhi%i-l i’cB8 getH c8Funh T hr et dyfidphy
10 ( et hyl Toa§e§ﬂLﬂflbﬁX@ﬂﬁ:¥ie/ Bbt&:cﬂ@i \teudidm@ pukl £i 2D pROtRE:

1.23 g, i d H N 1 03. (3H,

(7.(?1590( %H, %Si, mjo ) /%f onet@ygp% ter g)%%ty(éﬁlob‘é%azfnili]“*‘

8f£hofb—4—hEﬁhyBﬁeﬁ?oéﬂéﬂ1nd§;ﬂeﬁ?j1 guktéxﬁféﬁ(bodﬂﬁnwas
Ref_er ence a e e

et A SR PoRET AT EEL AR 1Pe?® 948 1

NnmN)CGﬁI\/ElméﬁmyE fsﬁIf@ﬂ@@Q](Ml’anIa 0l tbdorteopenstry, and

1H.ind I I
15 nﬁ%?)mx ur ?h;/EFS gcgfg%d f(o€85.r9m ]_y a&‘ﬁ'e (r%&%glgn s]byi‘u%lon was
t di hetdry Woro natmart, e&n@f‘dhgaommb‘anaet @a(SZemag,tedgwﬁmnbhyl

acetate. The extract was washed with saturated brine, and

p
[

dried over anhydrous sodium sulfate, and the solvent was

evaporated under reduced pressure. The residue was purified by
20 flash silica gel column chromatography (ethyl

acetate/hexane=1/2) to give the title compound (1.23 g, yield

62%) .

ly-NMR (CDC1ls) &: 4.03 (3H, s), 7.15 (1H, dd, J = 10.0, 8.0 Hz).

7.95 (1H, dd, 7 = 8.0, 4.4 Hz), 8.65 (1H, d, J = 3.6 Hz),
25 hidden (1H).

[0407]

Reference Example 77

o°

methyl 7-fluoro-2-methyl-2H-indazole-4-carboxylate
[0408]

\
N

z

N ) CO,Me

30F
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s at roomtenperature, and the mxture was stirred for
5 hr. The reaction solution was diluted with water,
and the m xture was extracted with ethyl acetate. The
extract was dried over anhydrous sodium sul fate and

t he solvent was evaporated under reduced pressure.
The49%¥si due was purified by flash silica gel 1o colum

chr omatg aapmt(l%hhxk n@%&étﬂﬂ%@eenﬂl%)datzm@we the
title conmpound (2.10 g, yield 67%. 1H NWVR (CDC13) 8:

3cgvb<(>9zﬂ|at§) (20349, (8H1 @)nolb gg et aRrptage=(60 gly was

a@dég)trl%egﬁyféudnlgﬁ te%rafﬁu&koﬁ&rétét 2 §@ gG 191@ mﬁ@l)
Hz).” 15 [ 0410] Reference Exanpl e

(?tf r%rr 6&2&9%}% 289 rt&&Bi xR yﬁét#alﬁéﬁd fouPrprn The

NrOkbt forQol Al wke & 1SekHt koth Gfat8ef MHd the mlxture was
7-fluoro-2-nethyl -2H i ndazol e-4- carboxyl ate (

16X with teetthﬁféhwt@rt&r arrhe1 6¥tFagt wwasdglrwver ’
addagdmousokyti@n sbiirMe 3a3tAd, sci@edt M )ev@fao?&:ed under
di i sobutyl al um num hydri de in hexane_at 8

nFREYFR RREESEES + r BRE H°SE G0t tasmBer &t ti% P ?’ogi%ﬁ%ﬁlilca gel

Wabetmyash rafldesha@hyt (eryRaatéedtdyhekfie-1902) 0o @R@ the
the m xture &gs extracted %2 et hyl acetate. The
eXtFaR tCWRS Wi sted WPt WiEfuPAted brine, and dried

ovﬁxmhm@wsasmwm@m) fateq. 3md<3ﬁbesspla/@rat (v@s 39 J =

cugperal o Undl edyeed, pressif The £ U5 VRS, o, o

chrananagnaphy (ethyl acet at e/ hexane=l/1) to give the
t%&l§ gonpound (1.80 g, yield 99%. 1H NWMR (CDCl1l3) 8:
81951 "s), 4.95 (2H s), 6.83 - 6.91 (2H,

Reference Example 78
(7-fluoro-2-methyl-2H-indazol-4-yl)methanol
[0411]

OH

[0412]

To a solution of methyl 7-fluoro-2-methyl-2H-indazole-4-
carboxylate (2.10 g, 10.1 mmol) in tetrahydrofuran (101 mL)
was slowly added a solution (1 M, 30.3 mL, 30.3 mmol) of
diisobutylaluminum hydride in hexane at -78°C, and the mixture
was stirred at room temperature for 3 hr. Water was added to
the reaction mixture at 0°C, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated brine,

and dried over anhydrous sodium sulfate, and the solvent was

30 evaporated under reduced pressure. The residue was purified by
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5m, 810 (1H d, J = 2.8 Hz), hidden (1H). [0413]
Ref erence Exanple 79

7-fl uoro-2-nmet hyl - 2H i ndazol e- 4- car bal dehyde [0414] N
N~ Q 10 F [0415] To a solution of dinethyl sulfoxide
(4.30 nL, 60.5 mmol) in dichloronmethane (50 nL) was
abftegh oiaigd asiil oplue CRré®atdgraph® GEhylmmol ) at
'Z§é%aﬁ%?9e££H%éIV§SU{éfﬁggé §ﬂé'ﬂ1%gefégmﬁyana1(&.850g¥ ield
reaction mxture was added a solution of (7-fluoro-2-
n@®hyd - 2H i ndazol - 4-yl )met hanol (1.82 g, 10.1 mmol) in
di r hane (,5 d b¥t ure sti d
A N T E e s ST e S D Ao R
t Bl etdhylOakithe 4:12. 8 #d8 Hgl, hgepmdly) -at - 78C, and the
miy4ie was stirred for 1 hr. The reaction mxture

was concentrated under reduced pressure, and the

r BefenrmcgabxptRlef '8d by silica gel colum
chr o1Rd, @b apkihy1tehbylaaeet al e/hexaaenid3) to give the
title conpound (1.60 g, vyield 89%. 25 1H NWR (CDC13)
8104141 (3H, s), 7.08 (1H, dd, J = 10.6, 7.8 Hz),

7.%4 (1H, dd, J = 7.8, 4.2 Hz), 8.67 (1H, d, J = 2.
Hz)M-10.01 (1H, s). [0416] Reference Exanple 80 30

48L 0- 2- et hyl - 2H i ndazol - 4-yl ) acryl ate
[041F g N @ CO2Et F [0418]

[0415]

To a solution of dimethyl sulfoxide (4.30 mL, 60.5 mmol)
in dichloromethane (50 mL) was added oxalyl chloride (2.65 mL,
30.3 mmol) at -78°C, and the mixture was stirred for 30 min.
To the reaction mixture was added a solution of (7-fluoro-2-
methyl-2H-indazol-4-yl)methanol (1.82 g, 10.1 mmol) in
dichloromethane (51 mL), and the mixture was stirred for 2 hr.
To the reaction mixture was added triethylamine (12.8 mL, 51.0
mmol) at -78°C, and the mixture was stirred for 1 hr. The
reaction mixture was concentrated under reduced pressure, and
the residue was purified by silica gel column chromatography
(ethyl acetate/hexane=1/3) to give the title compound (1.60 g,
yield 89%).
y-NMR (CDC1ls;) &: 4.31 (3H, s), 7.08 (1H, dd, J = 10.6, 7.8 Hz),
7.64 (1H, dd, g = 7.8, 4.2 Hz), 8.67 (1H, d4, J = 2.8 Hz),
10.01 (1H, s).
[0416]
Reference Example 80
ethyl (2E)-3-(7-fluoro-2-methyl~-2H-indazol-4-yl)acrylate
[0417]
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To a suspension of sodium hydride (0.467 g, 11.7 mmol)
in 5 tetrahydrofuran (10 nlL) was added a sol ution of
et hyl di et hyl phosphonoacetate (2.34 niL, 11.7 mmmol)
in tetrahydrofuran (3 nL) at 0C, and the m xture was
stirred for 20 mn. To the reaction m xture was added

ﬁgl ution of 7-
fl 2- nmet hyl - 2H i ndazol e- 4- car bal dehyde (1.60 g,
8 B pl ) 1Q in @ﬁ ydrofuran (5 nmL), and the

2

UFE "Was Wa oom tenperature over 4 hr.
V\ate was added and the m xture was extracted with
et hy \ch ate. The extract was washed with saturated
bA he,~anhd dried over anhydrous sodium sul fate, and

the sol vent was evaporated under reduced pressure. The
residue 15 was purified by silica gel columm
cHP8k®t ogr aphy (ethyl acetate/ hexane=l/3) to give the

g_' gge g%TﬁOHﬁQpérkl%ﬁ of éﬁ(ﬁbﬁ hﬁﬁ%}i 1t AdRg( CmIB)nmSI) in

Hf)etrahsz#O(ngFn §L0 @Lhowa(smddad 3 Sﬁf%](%“ % © ctellos |
(H;ethgiblgﬁggdniaftgte]-@z 634H311 1. .21 mfdH, 1d1d J = 7 8,

2 tetpp i’ldrq@BreEsi 3,4)!1&-)2@:'9 Qf&'h—l—ﬁnd [t%ﬁlxg:]xtuﬁ fg?%nsé:érred for
Exanphe. 8 To2bnhetdapkt 2o Trifkl-uos awvad aatdy la 2EE utitar olf- 2~

I I b 04 7Q f CD2Ft
/Sy SBIRSReS S oL o LRl AT M o) €PREtog B
1asddui 8t Sattytoi dear( 2(950mn’g ahd2 Shamoigtura dasreamped to room
| f d 4 ded t I
S d e G 3t 182 et LL IR AT UITe vas

hé m Xture was
staxtn:adt@d mmhnetlarmelcatwtee f Bine lexfiracTovas washed with

saturated brine, and dried over anhydrous sodium sulfate, and
the solvent was evaporated under reduced pressure. The residue
15 was purified by silica gel column chromatography (ethyl
acetate/hexane=1/3) to give the title compound (1.85 g, yield
83%) .
y-NMR (CDClz) &: 1.36 (3H, t, J = 7.2 Hz), 4.27 - 4.30 (2H, q,
J = 7.2 Hz), 4.29 (3H, s), 6.40 (1H, 4, J = 16.0 Hz), 6.94 (1H,
20 dd, J = 7.8, 10.6 Hz), 7.21 (1H, dd, J = 7.8, 4.2 Hz), 7.83
'(1H, d, J =16.0 Hz), 8.23 (1H, d, J = 2.8 Hz),
MS (ESI+): 249 (M+H).
[0419]
Reference Example 81
25 ethyl 2-(7-fluoro-2-methyl-2H-indazol-4-
yl)cyclopropanecarboxylate
[0420]
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the reaction m xture was added a sol ution of ethyl
(2E)-3-(7- fluoro-2-nethyl-2Hindazol -4-yl)acryl ate
(1.50 g, 6.04 mmol) io in dinmethyl sulfoxide (15 nli)
at 0C, and the mxture was stirred at 70C for 27 hr.
Water was added, and the m xture was extracted with
etoI acetate. The extract was washed with saturated
bri and dried over anhydrous sodium sul fate, and
evapor at ed under reduced pressure. The
rN;\du 1s dsurified by silica gel colum

3 CFacet at e/ hexane=15/85->50/50) to
gi ve jitle corrpo@n (1 20 g, yield 76% . 1H NWR

e, 7 1.31 (3H, t, 7.2 Hz), 1.35 - 1.44 (1H,
- 1.66 (1H, n), 1.92 - 2.02 (1H m, 2.63 -
2.75 (1H m, 20 4.15 - 4.32 (5H m, 6.37 (1H s),
6.63 (1H, dd, J =7.6, 4.0 Hz), 6.81 (1H, dd, J =
110@2177Hz) B. 00 (1H, d, J=27Hz) I\/S(ESI+)
263 (MtH) . [0422] Reference Exanp
[2-(7- fqnl‘}SFomzt’%?Qﬁﬂy?t%ﬁPPﬁH%zdﬁO & ?ﬁ&?ﬁ’éﬁ%r%ﬁoﬁh’é‘f‘h
anQlriddD428d nig,1 7N25Nimo1PHin Fd {4241 Jﬂmxsuspemmm was
of |ithium al um num hydride (695 18.3
té??%%ﬁ%‘?ﬁ?ﬂr?u(@exm’)%gdé%e‘c} 3s®i U |86nm‘6‘fl)etaﬁyp C
2afid- fldlan et 2rdataly k£ 2itddn dazmonﬂftyﬁnpezyaﬂmer opareear bao

RYRE Feackof mbkclR oy irstaton YStie Shatho R Brgan -

ahfm:epd&a—eleahyDQ,H -andazdlhd- yixauyeams(stam gedsam &ﬁol

Loheatu SRl S g S rEET i FhE e v g

t Beontds el 10w fohe2 T iHrt.r atae;e\maeas caydednt arat emheumietfure

I e S o e e

saturated brine, and dried over anhydrous sodium sulfate, and

the solvent was evaporated under reduced pressure. The residue
was purified by silica gel column chromatography (ethyl
acetate/hexane=15/85—>50/50) to give the title compound (1.20 g,
yield 76%).

'H-NMR (CDC1s) &: 1.31 (3H, t, J = 7.2 Hz), 1.35 - 1.44 (1H, m),
1.56 - 1.66 (1H, m), 1.92 - 2.02 (1H, m), 2.63 - 2.75 (1H, m),
4.15 - 4.32 (5H, m), 6.37 (1lH, s), 6.63 (1H, dd, J = 7.6, 4.0
Hz), 6.81 (1H, dd, J = 11.0, 7.7 Hz), 8.00 (1H, d, J = 2.7 Hz),
MS (ESI+): 263 (M+H).

[0422]

Reference Example 82
[2-(7-fluoro-2-methyl-2H-indazol-4~yl)cyclopropyl]lmethanol
[0423]
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give the title conmpound (961 ng, yield 95%. 15 'H NWR
(CDC13) 6: 0.84 - 0.97 (1H, m, 1.03 - 1.14 (1H m,
1.39 - 1.52 (1H, m, 1.95 - 2.07 (1H, m, 3.49 - 3.64
(1H, m, 3.77 - 3.BB (1H, m), 4.24 (3H, s), 6.61 (1H,
dd, J =7.6, 4.0 Hz), 6.80 (1H, dd, J = 11.3, 7.7

fﬂQ, 8.12 (1H, d, J = 2.5 Hz), WM (ESI+): 221 (MH)
20°[;0425] Reference Exanple 83

1- 2- net hyl - 2H i ndazol -

YN cyclopr opy [0426] N N~ | NH2 ~I 25
Fh% ‘ -?pﬁg}on of

[2-( or o- 2- met hyl - 2H i ndazol -

el opf opyl ] net hanol (942 ny, 4.2B nmol) obt ai ned
s Reference Exanple 82 in tetrahydrofuran (43 ml)
were added a solution (40% 2.34 nm, 5.13 mmol) of
di et hyl azodi carboxylate in toluene,

t rhphenyl phosphine (1.46 g, 5.56 mml) and

phthaI|n1de (818 ngy, 5.56 nmol), and the m xture was
stirred® anddTPeRstPBgh LAEhbEpFdrBinE fysHi e ntfdabdr et8 -3

5T Rkodl) th'f:etﬂ_i}@dr@fﬁ.@éﬁ/ e ﬂﬂﬁ Wwsapedéd ed suh@eion of ethyl
reduced pressure to giv

o1 TG Tt Lo bt e FES LIRS PR H P
- 120 s9i 2des emb13( b aiticdnen ame fereh o edxample i §1-ach
product. The obtained crudely urlfledsfroduct of

2t$FEprﬂrpﬁHE§Q)g}Sn@%}“Hnder nitrogen atmosphere at 0°C, and

2 & NRBAQre 4wyd )sQ:M_er@(lﬂ) rapyP¢ Nty b} mid | sedireoke: fat3H( 2
SSOl ve in e

Dar s et R hT @ ares (ErenpfidRd e bog Tk ang che

Mokt was hebRteaedunoerughetel Uxe f oThd Eiltrate HWas

e L L L
Sabliimr eﬂxroﬁqtm;n@hsodewlhydemheaawwe 5s¥l00¢YDbnto
\A%ivgdtgueed'tipfg compound (961 mg, yield 95%).
'H-NMR (CDCls) &: 0.84 - 0.97 (1H, m), 1.03 - 1.14 (1H, m),
1.39 - 1.52 (1H, m), 1.95 - 2.07 (1H, m), 3.49 - 3.64 (1H, m),
3.77 - 3.88 (1H, m), 4.24 (3H, s), 6.61 (1H, dd, J = 7.6, 4.0
Hz), 6.80 (1H, dd, J = 11.3, 7.7 Hz), 8.12 (1H, d, J = 2.5 Hz),
MS (ESI+): 221 (M+H).
[0425]
Reference Example 83
1-[2- (7-fluoro-2-methyl-2H-indazol-4-

yl)cyclopropyllmethanamine
[0426]
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20 aqueous | ayer was extracted wth tetrahydrofuran,
and the extract was dried over sodiumsulfate. The

sol vent was evaporated under reduced pressure. The
residue was purified by silica gel colum

chr omat ogr aphy (NH, hexane/ et hyl

acet at e=55/ 45- 445/ 55, then ethyl acetate /nethano
=1084-0- *90/10) 25 to give the title compound (721 ny,
yield 77% . 1H NWR ( CDClS% 6: 0.80 - 0.93 &lH,Iﬂ

0.96 - Te. BgsqiMgion)of [2-49-Tluprgz2mefhyly2iyingpzolidys
f_é’ﬂ cmloséogﬁ]&%ﬁha§al ((%fggmg ( ]4H28dﬁnol}) ob?aﬁled‘l i3
—Rgf%rqqz:)e ¥eRlen 82 21 teﬁéa{lmrzsf}lr%f b"@eﬁ% \S—S&Tﬁgge‘%f
”ggﬂy’&lo% QE‘@)EE‘O'Z“BQhIInQr G2 3Mehdny)l @naﬂéﬂlﬁjl 6042 HarbdRylate

[043% To fumn nltrlc ac gg04nL
41@ me}iem%r@h@%y Phasphdne driGpfr se-°° mmol) and

mﬁﬁ%ﬂﬁl&é”@él@h@?”?%@ maei fl, (:fnd)tge ikt re Mo )stlrred
ile maintaining the tenperature of the reac
TREGE GLAFOGN (RIROPRES T ACr FOTT SOFREFOM g oEr 117 &6~ at™®

100s8%verdtOkiad Qvfapcﬁﬁde@clhﬂcﬁd Irédilﬁ.bdd)@regdnﬁ"epltecgmd at¢d2-
solid was _recover

shed, wi ter d dried
urﬁaéifthef&JEélaefﬁ}Yésgﬁrén 4g¥ Jv’és €65 Tep A IRethy 910
41§bimdlezwmiml—d30ﬁe taohenzad€l yaphdi f ted rgdugur i The

d | f du
2500 S A SR 2 N LIS B

J 2Hd81|1eﬂazld1)-4f 1711)gtci&ﬂogitdaﬁyl]fﬁlesbi/hlﬂlaiﬁleélmd@éeebt 238 ddione
crude ifie odu .

5cHBSr %X%O:jng f yi2 SRPEY ob 4%25'#& :lhgﬁ{d(fa(zé?‘iino&()hgﬂﬁttey (17
33%) e adslablf e tael gifthreOwas  hek@e8 wmisr) rgflux for 10
met Iﬂanqlhe( 1OPV nl:ltt) w%sevagn tagg L{ﬂl%[ar Egéué la)(p]‘fQéSll]I%,hEhe
afid % er reduced

the ‘SofVent was evapor at e
pressdue . wakhdiltesidvwe thasetdishydeef wdianh erdyHatugeedat e,

waghed, W I 44; BRUSAHS RRILABRNEE 0Xb R 138! Wid QakdO%rne

20 aqueous layer was extracted with tetrahydrofuran, and the
extract was dried over sodium sulfate. The solvent was
evaporated under reduced pressure. The residue was purified by
silica gel column chromatography (NH, hexane/ethyl
acetate=55/45->45/55, then ethyl acetate/methanoi=100/0—)90/10)

25 to give the title compound (721 mg, yield 77%).
l4-NMR (CDCl3) &: 0.80 - 0.93 (1H, m), 0.96 - 1.08 (1H, m),
1.29 - 1.43 (1H, m), 1.84 - 1.95 (1H, m), 4.24 (3H, s), 6.58
(14, dd, J = 7.3, 4.3 Hz), 6.79 (1H, dd, J = 11.3, 7.7 Hz),
8.06 (1H, d, J = 2.5 Hz), hidden (2H).

30 [0428]
Reference Example 84
methyl 3-amino-4-chloro-Z-methylbenzoate
[0429]
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20 water and saturated brine, and dried over anhydrous
sodium sulfate. The sol vent was evaporat ed under
~reduced pressure to give nethyl
4-chl oro- 2- et hyl - 3-ni trobenzoate (6.50 g, purity
33% as a, crudely purified product. 1H NVR (CDCl13) 6:
2.53 (3H,|s), 3.93 (3H, s) 7.41 (1H, d, J = 25 8.4
Hzlr)Z,N7.9 1HC® Me 8.4 Hz). The obtained crudely
pu ;. duct of nmet hyl 4-chl or o-
itrobenzoate (14.6 g, purity 33% was
di sg0)e ethyl acetate (500 nL) and net hanol (50
m! tin(IV) chloride (2.30 g, 382 mmol) was added,
and the m xture was heated under so reflux for 3 days.
Thgsi@action sol ution was cooled to room tenperature,
ethyl ‘acetate (500 nlL) and saturated aqueous sodi um
hydr ogdi® Eerbshaierse|anicdonhed Eladtty Moy Yk slowly

5 MhXbad eirbidi vas thhbesedbbrpuah-eekid@a 1heofd,| boage
was extracted wwth ethyl acetate, the extract was

WEBPEK WHLLA BHNFRARSRY Hien ESTPRTFUR| ¥ TOFeF e 2T ous

Saﬁk&mes Wk f 8L fpecan Gkhtehseg»@él\e%nsoy\@eaonew@p rateda under sec
reduced pressure. The residue was ur| agéﬁélélllca

g&PT chItmmaR R Y& gi BighyCEet P B %‘f]ézlléf‘ﬁ
thGbV@cetdhew&éﬁédaw@QH%ﬂ%d‘ (5ndUrgedddifer irEHMNMR pressure

(DI\/BOdGSZZ 3.77 (3H, s 28, (2H, br
2050 gL 4(@#%0 er%?}tr ef%%wgldi gL gy putiey

Haps) eii)zaasa:icudayR@henem pewangpd .e 85 rret hyl

75chl oro-| Hindazol e-4- car hox 32 N- N

CCPNRR éFDthsg’[ F4$8] (Fy a'f‘)sol);u‘?é o(rJfH “th P 1#), 612

3-(aH} nd- 4 ehd or at2-, nﬁi&ykbamﬁoate (6.50 g, 32.6 nnDI)

and a n| tetr or orat [

wat er Eﬁ% on o O%d%rlaln céﬁ% gﬁgc?ﬁrf%ieé Egggﬁkt Qf 4-
15 chloro 2—methyl 3 nitrobenzoic acid (6 14»g, purity 33%) and

sulfuric acid (1.00 mL, 18.8 mmol) in methanol (100 mL) was

heated under reflux for 12 hr, and the solvent was evaporated
under reduced pressure. The residue was diluted with ethyl
acetate, washed with aqueous sodium hydroxide solution (10%),
20 water and saturated brine, and dried over anhydrous sodium
sulfate. The solvent was evaporated under reduced pressure to
give methyl 4-chloro-2-methyl-3-nitrobenzoate (6.50 g, purity
33%) as a crudely purified product.
I§-NMR (CDCl;3) &: 2.53 (3H, s), 3.93 (3H, s) 7.41 (1H, 4, J =
25 8.4 Hz), 7.95 (1H, d, J = 8.4 Hz).

The obtained crudely purified product of methyl 4-chloro-
2-methyl-3-nitrobenzoate (14.6 g, purity 33%) was dissolved in
ethyl acetate (500 mL) and methanol (50 mL), tin(IV) chloride
(2.30 g, 382 mmol) was added, and the mixture was heated under

30 reflux for 3 days. The reaction solution was cooled to room
temperature, ethyl acetate (500 mL) and saturated aqueous

sodium hydrogen carbonate solution were added, and the mixture
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acid (17.6 nmL, 212 mml) was added a sol ution of
sodium 20 nitrite (2.25 g, 32.6 nmmol ) in water (8 nl)
at OC for 25 min, and the m xture was stirred for 35
mn. The precipitated solid was collected by
filtration, washed with ether, and dried under

r edsicid tpred suhreugi heeldbeai Mee §01tmhtwasasliestobhyeed iwith

or.of ar 10Q. L an 5 9
ROT . A0 Bt poT s e B Rc B e gos 5 vgBiackdBrine,
vvane m&edovél'manhgaccbdamodmnxtanléam 531dl theddivenboms

tur.e r
r% 4 g(c?%]e%egﬁ%ecy\%&%gy%s(t s g%sg.gué %s Eéfffl% by
5 aeel:actae quheoJemwr abroneognastied efhyh agetete/ lémtﬁnedi/ P2t
oyer o) 0 f at nd,ihe sol vent was 30
evgp%g%?)eégg {%e% o girg?}egos req%r e resi due was
t FH-tNMRA RSOt hS: héxahe (38@ndstol3.gat édby)fi bt2&at(28n br
tQyqgi gtidle 0 ( w I %
B ke e 4% FPOLEs P9 Y8 2
HAP43%71 90 (1H, d, J = 7.6 Hz), 864(1H s) 10 71
10(11@'\5 b S) Exéigpﬁ%4]8 5 Reference Exanple 86 net hyl
Foro- 2- net hy| -2H-| ndazol e- 4- carboxyl ate [0435] N
Nmetw Mechéproo H-dagejolro 4acxiRasyilehe of net hyl
7-ghkor o-1 H i ndazol e-4- carboxylate (5.40 g, 25.6
mmol ) in ethyl acetate (150 nL) was added
t ri nf\N-hyl oxoni um tetrafl uoroborate (5.69 g, 38.5 mmmol)
aﬁ_' ‘foomi enperature, and the m xture was stirred for 5
QME solution was diluted with water,
and tfF i xfure was extracted with ethyl acetate. The
extradt was| dried over anhydrous sodium sul fate and
:@| oM was evapor ated under reduced pressure.
T residue was purified by flash silica gel colum
chr omat ogr aphy (ethyl acetate/ hexane=1/2) to give the

15 [0433]

To a solution of methyl 3-amino-4-chloro-2-methylbenzoate

(6.50 g, 32.6 mmol) and ammonium tetrafluoroborate (4.44 g,
42.3 mmol) in water (2.0 mL) and concentrated hydrochloric
acid (17.6 ml, 212 mmol) was added a solution of sodium

20 nitrite (2.25 g, 32.6 mmol) in water (8 mL) at 0°C for 25 min,
and the mixtufe was étirred for 35 min. The precipitated solid
was collected by filtration, washed with ether, and dried
under reduced pressure. The obtained solid was dissolved in
chloroform (100 mL), and 18-crown-6 (258 mg, 0.98 mmol) and

25 potassium acetate (3.52 g, 35.8 mmol) were added. The reaction
mixture was stirred at room temperature for 2 hr, water was
added to the reaction mixture, and the mixture was extracted
with ethyl acetate. The extract was washed with water, and
dried over anhydrous sodium sulfate, and the solvent was

30 evaporated under reduced pressure. The residue was triturated

with hexane, and collected by filtration to give the title
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20 title compound (4.10 g, yield 71%. 'H NVR (CDC13)
8: 3.97 (3H, s), 4.29 (3H, s), 7.35 (1H, d, J = 7.4
Hz), 7.79 (1H, d, J = 7.6 Hz), 8.43 (1H s). [0437]
Ref erence Exanple 87 25

(7-chl oro-2-net hyl - 2Hi ndazol - 4-yl ) et hanol [0438] N
Ne¢mepdndCl(1 476 9,04391d BO%a- sol uti on of net hyl

7r.chl ar o= 2<nmet hyl, - jhdazol e; 4 boxylat.e; (4. Os
1 .?M%ng?§ﬂg2 'e#féﬁbgggfé?én7(%%gﬁﬁt)&%cﬁas75§é%g’a7'9o
séldt ibnJ(t M6 54)8 $i64 54Hg #npllfP- 6t (1H, br s).
diipsoputyl al um num hydri de in hexane at -78C, and the
m xture was stirred for 20 min. The reaction mxture
swasTokaneedExyPleo8m t enperature, and the mi xture was
Shibfhed 7atni QD2 REREr-Bluk 8ad A1 el abtardbdyertdvas added
to the reaction mxture io at 0C. An aqueous sodi um
hyBf®%i de solution (1 N, 20 mL) was added, and the

m Xture was stirred at OC for 10 nmin. The reaction

m xtN was acidified wwth 6 M hydrochloric acid (10
mL), ./ the m xture was extracted with ethyl acetate.
hed with saturated brine, and

dri edJoverJls anhydrous sodi um sul fate, and the

sol vept waf evaporated under reduced pressure. The

rgﬁ|au~ S purified by flash silica gel colum

chf'omat ogr aphy (ethyl acetate/ hexane=l/1) to give the
title conpound (3.40 g, yield 95%. 1H NWR (CDC1l3) S:
101.[G43¢1LH, t, J = 6.0 Hz), 4.27 (3H, s), 4.90 20 (2H,

d J =6.0 H 6.93 (1 , . Jd = 7.6 7.26 (1H, d,
T 2% a ol e Reiidind pichidrotahFinagkel Tt

88arboxylate (5.40 g, 25.6 mmol) in ethyl acetate (150 mL) was

added trimethyloxonium tetrafluoroborate (5.69 g, 38.5 mmol)
at room temperature, and the mixture was stirred for 5 hr. The
15 reaction solution was diluted with water, and the mixture was
extracted with ethyl acetate. The extract was dried over
anhydrous sodium sulfate and the solvent was evaporated under
reduced pressure. The residue was purified by flash silica gel
column chromatography (ethyl acetate/hexane=1/2) to give the
20 title compound (4.10 g, yield 71%).
H-NMR (CDC13) &: 3.97 (3H, s), 4.29 (3H, s), 7.35 (1H, 4, J =
7.4 Hz), 7.79 (1H, d, J = 7.6 Hz), 8.43 (1H, s).
[0437]

Reference Example 87

25 {7-chloro-2-methyl-2H-indazol-4-yl)methanol
[0438]
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7-chl oro- 2- net hyl - 2H-i ndazol e- 4- car bal dehyde 25
[0441] N Nomi (c) «ci [0442] To a solution of oxalyl
chloride (2.93 nL, 34.6 Mol ) in 3o dichl oronet hane
(50 m.) was added di nethyl sulfoxide (3.68 nL, 51.9
nmmol) at -78C. To the reaction m xture was added a 177
sol ution of

(;Ogﬁjoro 2-met hyl - 2H i ndazol - 4-yl ) net hanol (3.40 g,
1 nmmol ) in dichloromethane (10 nL), and_the m xture

was  sflPr feRPYUBRoD §F metsyE hir hdaEe T ooyl thts %ézole —4-
adgash:tnbet hyd awi ge {dld 6mbl) 1H04emPlYarakurai8Gioangt)

the m Xture was S stirred for 30 mn. The reaction

5 et (dsledad SRUFEERL b Moort - § SHpePAt LirEClandt t he

”H%IéHH%tp@§1éﬁlﬁhﬁeHyé¥ldé0QHWﬁéﬁB%%fé%LH1%°cfCth4tHé mikure
the reaction m xture was added saturated aqueous

alRD AR B4 ¢8 THRut FBR, FeRTE PR MNXIHEBUET FFEPehd?

exbsmcicage vatdre]i aha%m&h&mfe w}iaes@mﬂydned 5 act
was 20 washed mﬁth sat ur at ed brIH 4y g dri ed qver
ahRRAGIETS otfiurh PEul MEEET YT 20Aed &§ FBfRt repahion mixture

10 €Y¥apEEat edy Ugdesud edused MyRSsULE. solTbﬁo@b((laaneEIO Giryd@as
product was purified by recrystallization

( REXRfre AAFCHIO MEFEHRA NS 1561&?% h8"G TPF el & SHpounde
( BeOdtipn mykehrk ¥2% acﬁ‘BLfZIi_leldNDsRI( @[E]l@dﬁgh&oﬁﬁ: (@3Hd (10
1H

H%L}‘) Y/ g:%iﬁuxst)ure ﬁa%§x(tf});fb w1ﬁg eii.:lézl iacei@‘%e Zrhe

(Mtt-&act wa 4 4 sHeef eienncaaatlﬁxamsdl @r88e20and dried over
15 S SPLREP R PR LY o ehd A 0kad ) RGLYLAN Lhoer
reduced pressure The residue was purified by flash silica gel
column chromatography (ethyl acetate/hexane=1/1) to give the
title compound (3.40 g, yield 85%).
'H-NMR (CDCl3) &: 1.74 (1H, t, J = 6.0 Hz), 4.27 (3H, s), 4.90
20 (2H, 4, J = 6.0 Hz), 6.93 (1H, d, J = 7.6 Hz), 7.26 (1H, d, J
= 7.2 Hz), 8.14 (1H, s).
[0440]
Reference Example 88
7-chloro-2-methyl-2H-indazole-4-carbaldehyde
25 [0441]

[0442]
To a solution of oxalyl chloride {(2.93 mL, 34.6 mmol) in
30 dichloromethane (50 mL) was added dimethyl sulfoxide (3.68 mL,

51.9 mmol) at -78°C. To the reaction mixture was added a
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[0445] 25 To a solution of diethyl
cyanonet hyl phosphonate (1.62 nL, 10.02 nmmol) in
tetrahydrofuran (70 nmL) was added 60% sodi um hydri de
(370 ng, 9.25 mml) under ice-cooling, and the m xture
was stirred at OC for 30 mn. To the m xture was added
asobwliwhi ofi tﬁ—chloro 2-methyl-2H-indazol-4-yl)methanol (3.40
7-cC r0- 2- 4~ I yg. (k+20-30,
g?' gi"gf ﬁﬁg gllx_t&% R Iﬁeﬁ a(r%.%a%)a %%B gfg xtire& “was
i seixool ifpg, 2 111:78 mctmheemb@tour Elﬁs%\srest’ﬁﬁi raéiﬂieét room
nperature for ,1 hr ctj.on | u ‘
gf tg¥lam%%e Qﬁura?Ld zgugéﬁg annn%§el gﬁ%ﬂﬂ%@glxture was
5 s@tutlrezm Foan®p tmia . miBheureagiirneRi KEtieedafi Yarmechyp room
gx(nﬁé%tu]?@e & %ﬂetmmr\eﬁ%@dﬁ%@d% %@ﬁe@entyelra@ure

ried over anhydrous sodi um sul fate, and
s ébv ehthmasTo éhgporattd@nuRtEiuiceyae e%ﬁﬁ?ﬁie%ﬂ%r@te‘l*h%queous

Eﬁﬁ&%&hﬂ“@ﬁl&%ﬁdé:%Sguéﬁbn,sbhHC@héJ%huQSHé”ﬂa er was
romat ography (ethyl acetate/hexane=15/85-340/60) to

gev‘erancﬁ@dt Fitle dehpoterethangs Jhe gewtigedesgtrass was

lolbhgﬁéé(d9@§1§3t&§atéd3grﬁﬁgﬂ,aﬁa dﬁie%loééiianﬂydgous %@d?um
(1H, 7.34 (1H,

Hf)llfqtes,s apgHEhey, soalventmasz %ﬁ@%oreta% "(“Pﬂr §§ducr9§ pressure.
( Eﬁé +obtAR8d (Mitde prb@44blvakspief@eanse focakpt£l9Qation
[2-(7-ch] oro-2- netﬁ | - 2H i ndazol - 4- ylicyclopro yLJ%get
oﬁbﬁiwee/dlfbmlﬂmeﬂhaw |EoCRivey) thep t asqonvaﬁ&a$ :
n gép@emh@tnnsphere to a suspen3|on of sodi um
drlde 320 ng in dinmethyl sulfoxide (5

15 §-NiEs (CRetedot r‘% r?@t K\WSLﬁ roXohl urhirofli d& T 7-618%), 7-°8

8. (&ﬁﬁ aat = at2 QG), anee tfie, msxf urce 0Baslst isnped at

room er f 1 hr. To 25 the reaction m xture
é%%e ?élélﬂ Hgn of (2E)-3-(7-chl oro-
[0443]
Reference Example 89

20 (2E)-3-(7-chloro-2-methyl-2H-indazol~4~yl)acrylonitrile

[0444]

[0445]
25 To a solution of diethyl cyanomethylphosphonate (1.62 ml,

10.02 mmol) in tetrahydrofuran (70 mlL) was added 60% sodium
hydride (370 mg, 9.25 mmol) under ice-cooling, and the mixture
was stirred at 0°C for 30 min. To thé mixture was added a
solution of 7-chloro-2-methyl-2H-indazole-4-carbaldehyde (1.50

30 g, 7.71 mmol) in tetrahydrofuran (30 mL) under ice-cooling,
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2-nmet hyl - 2H-i ndazol - 4-yl )acrylonitrile (1.45 g, 6.66
mmol) in dinethyl sulfoxide (16 nL) at 0C, and the

m xture was stirred at 70C for 23 hr. Water was added
to the reaction mxture, and the m xture was

extracted with ethyl acetate. The extract so was

warsdh ethewint ¥t @t weat 2d drednet mod demmdasvee frhydhous The

L% SQdhum S TR! s ANGuEDE SQLVERE. MRS 4eYAROLA! gﬁgoynium

er réduce pressure e resi ue was parifie

schlqnidgeBOLuﬂuwnn amﬂnﬁ@ﬁam@§ﬁun§hya€eﬁﬂ?%ﬁcted with ethyl
aggétaatt%/ h ngxt]:éécsé wlagoég%gedt 9191'1 Vseat'illil%teci 'ﬂrllﬁe, alnd

Apound ( 52

5- dm@ia oRH|, arrt)ydrgzuegsc(dlqum aul@te gagd HAp, SOQVeM; wap g7

(%ﬂapa(?artié éxgje(izgzgiﬁ'aed %rgés&gé_' 'fihe *1:e315ue7 w’é@) gura?fl%li by

(1H, s),

( MiHica geb449umnho cRedestegEarEx aWrﬁbél 91

g:gté e/%hltgr(?o l%/ —)%l/Ggﬁ'ﬁ{%Q%g] £8E title com ound él 45 g,

cyc oprop anam ne N NH2

Tmlahéﬁﬁﬁron of [2 (7-chl or o- 2- et hyl - 2H—indazo| 4-

zoyh}% X ne ﬁ@lpy'iaqle%?”kéff' 's‘? (§3971 Ny, 34,61 m@kh Hz), 7.16

Ref e anpl e in ethano

i)
Ve LB, &Bder Rb*n“e;ﬁziﬁ) %oifaﬂtlﬂ(sde Jg)= antj B2 7- §¢° (14,°d, J
agﬂp@rﬁmgthagqtgqqhutépn (18 nL) and the m xture was
stirred. under rogen at nosphere at room tenperature
THP S5 TR Ry
cgbihte, and the filtrate was concentrated under
reduced pressure to give the title conpound (827 ng,

Hyst was filtered off through

15y ReFEroas) Fxa8APRAVR (CDC13) 8: 0.84 - 0.96 (1H, m),

20

25

0.199 (7-h1t@ ot d-Hhethyl -2H~ i3{Hazol- 48/1() thk1o9rop¥l BocetohiBBile
(35,0 2.78 (2H d, J = 6.6

[0448]

Under nitrogen atmosphere, to a suspension of sodium

hydride (320 mg, 7.99 mmol) in dimethyl sulfoxide (50 mL) was

added trimethylsulfoxonium iodide (1.91 g, 8.866 mmol) at 0°C,
and the mixture was stirred at room temperature for 1 hr. To

the reaction mixture was added a solution of (2E)-3-(7-chloro-
2-methyl-2H-indazol-4-yl)acrylonitrile (1.45 g, 6.66 mmol) in

dimethyl sulfoxide (16 mL) at 0°C, and the mixture was stirred
at 70°C for 23 hr. Water was added to the reaction mixture,

and the mixture was extracted with ethyl acetate. The extract

30 was washed with saturated brine, and dried over anhydrous
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Hz), 4.26 (3H, s), 6.60 (1H, d, J = 7.7 Hz), 7.17 (1H
d J= 7.4 H), 8.08 (1H, s), hidden (2H). [0452] 3o
Ref erence Exanple 92 180

1-[ (1S, 2S) - 2-(2- net hyl pyrazol o[ 1, 5-a] pyridin-4- yl)

cycl opropyl ] met hanam ne di hydrochl oride [0453] N ..
~NbiunNs2HG te,5 ah0464 sbdvents olast fvapmfatedrindsyt yeduced
{L(1S,29)-2:(2- _. C e -

n%%?ﬁﬁuﬁ? r ag%}l(aofi? 8 B5F i R4S ey 65T o%eyﬁ ]c%ml e
aéﬁfﬂﬁﬂtegréﬂhj}Qeghyﬁ.ébbtﬁﬁ@lbeﬁaneﬁtbfﬁﬁ?eﬂ0(3@)nt? W the
a hydr ochl or.i [ Jianol reagent

(?nlaﬁlﬂ %{“ﬁ?‘é%d 8&913%'&@,)’ %%eg%@{s%l'uti on, and the
5nﬁ-|2@11\1mee(@\HSI3$t$:r ried2at o (REnperatiued i, b Ar= Hife Hz),
sgl ygnt -wg cent rat defy r gdyseghpr gssyre 1t

g?ve thé t§i WQ g@ﬁpguﬁg (?gf 69 g, sigerild '1000&’. 1H NII%/ZR)'
(DVBO-@6) & A.=1T7-.62%g) .t 8-30=(TH,2sMz), 1.40 - 1.60

(1H. 0 oa . 2 28 (1H, m), 2.41 (3H, s), 2.91
(%E: @%115*3-:2%?7‘*%2“9-, A AT (3H, S‘r) , o1 (1H,

bri0449] 8.23 - 8.54 (4H, m . [0455] Reference

Exappl & 23Exanple 91
1 F?%R 2R) -)?f??%-enet hyl pyrazol o[ 1, 5-a] pyri di n-4- 20

yy ¢9cl owhdpyd jdreesnam drd napr agiriochl ori de [ 0456] N,
ilé,l'%lﬁ)p;%g%lzh{eqiﬁéﬂmg@ To a solution of tert-butyl

Nyg

{F@ , -

maPAYPbyr azol o 1, 5-a] pyri di n-4-yl ) cycl opropyl ] net hyl } ¢
arbamate (1.71 g, 5.67 mmol) in methanol (6 nlL) was
addad hydr ochl ori c

N\\ NH

Cl

15
[0451]

To a solution of [2-(7-chloro-2-methyl-2H-indazol-4-
yl)cyclopropyl]acetonitrile (837 mg, 3.61 mmol) obtained in
Reference Example 90 in ethanol (25 mL) were added Raney

20 cobalt (8.3 g) and 2 M ammonia/ethanol solution (18 mL) and‘
the mixture was stirred under hydrogen atmosphere at room
temperature for 2 hr. The catalyst was filtered off through
celite, and the filtrate was concentrated under reduced
pressure to give the title compound (827 mg, yield 97%).

25 H-NMR (CDCls) 8: 0.84 - 0.96 (1H, m), 0.99 - 1.10 (1H, m),
1.30 - 1.48 (1H, m), 1.85 - 1.98 (1H, m), 2.78 (2H, d, J = 6.6
Hz), 4.26 (3H, s), 6.60 (1H, 4, J = 7.7 Hz), 7.17 (1, 4, J =
7.4 Hz), 8.08 (1H, s), hidden (2H).

[0452]

30 Reference Example 92
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181 aci d- net hanol reagent (rmanufactured by TC, 18 nl)
solution and the m xture was stirred at room
tenperature for 15 hr. The solvent was concentrated
under reduced pressure to give the title conpound
(1.61 g, yield 100%9. 5 1HNWR (DVSO-d6) S: 1.06 -
1148(Y285) n§~ (2rm@8hylgyrZold H,, Smp]pypidiz-4-2 29 (1H,

. (L2 H; ToDidfe HZ), 6.63 (1H

oyt G 9Pefdbn freyndngBptaretyfonide 1) 5 2 6%
H£94531. 01 (1H, br s), 8.30 (3H, br s), 8.40 (1H, d, J
=6.8 Hz). i0 [0458] Reference Exanple 94
rono- 2- net hyl i m dazo[ 1, 2-a] pyridine [0459] N N Br
15/{ 0 onmopyridin-2-amne (25.0 g, 144 nmol)
e}onqqp%g.o m., 251 mmol) were

00 nL) and the m xture was
heat ed ud er reflux for 3 days. 20 The precipitated
sol i col lectedipg|filtration and dissolved in
di chl oronet hane. The sol uti on was washed with
Ssat urated aqueous sodi um hydrogen carbonate sol ution,

angssgyied over anhydrous sodiumsulfate, and the
sol vent was evaporated under reduced gress%re to give

the titJ%acsapdurd o3s5tqsbgtyl 4iidFq2

"H NMR

( GPEARIpEaz3160L, (535 pgridih-45y1) hiB3ptadyllfkLhyl Brbamate
(1H, é? J =.8.8 Hz), 8.%& g}H, %h; k046%1 Rgfgrenie .
E)éénﬁf é;,9§.é6 IEIHJB)' in methan {6 ) was added hydrochloric

10( 3B} d3ndtZafel hyddgendazed il f2cahpad itgi meb; yie) at) ysaheion,
[gﬁngh182 N N C02 E

15

20

25

e mixture was s%irred at room temperature for 15 hr. The
solvent was concentrated under reduced pressure to give the
title compound (1.69 g, yield 100%).

'H-NMR (DMSO-dg) &: 1.11 (2H, t, J = 7.2 Hz), 1.40 - 1.60 (1H,
m), 2.13 - 2.28 (1H, m), 2.41 (3H, s), 2.91 (2H, t, J = 5.7
Hz), 6.59 - 6.89 (3H, m), 7.91 (1H, br s), 8.23 - 8.54 (4H, m).
[0455]

Reference Example 93

1-[ (1R, 2R) -2- (2-methylpyrazolo[1,5-alpyridin-4-

yl)cyclopropyl]lmethanamine dihydrochloride
[0456]

[0457]

To a sclution of tert-butyl {[(1R,2R)-2-(2-
methylpyrazolo[l,5-alpyridin-4-yl)cyclopropyl]lmethyl}carbamate
(1.71 g, 5.67 mmol) in methanol (6 mL) was added hydrochloric
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J [0463] To a solution of
5- brono- 2-net hyl i m dazo[ 1, 2-a] pyridine s (5.00 g,
23.7 mol) in N, Ndi net hyl acetam de (60 nlL) were
added sodi um acetate trihydrate (3.89 g, 47.4 mol),
ethyl acrylate (3.10 nmL, 28.4 mmol) and [1,
I abics{ntéitpthIq@Iagsphi enfiéactooedebdi T, 088 pall )l sdiluhidr
? t%rtlal %rli?{re %”S Qflh’@e‘éx §]roo§1 gemger%%umar @L% KPOMrhe
enper at ure, 8hd re was stirred unde
nsblmgem we$ r@mmenarati@D@nfler tluged MEHSSHLARED aadaredth%
t l,utt on, mxture was extracted
Q%E{ ?c%hkgg%dz?(&tgh #’hg%)&:?r%\@? ‘was washed with
5 S SH-OWVARL emfm—idra)s S:amd0ér+ éd18verH,amhydt oifs - $o8ll udd, m),
syl {ate., }?_ (ﬁpl }{Sntzv@)s (gﬁapgr ateds UpAEr +f egluc%dﬂﬁz)
pres ure. The i ue” was plrified by silica g
cél @ﬁn(lfbhﬁbmﬁ dér aphy H-ePhyl 6 &t &zdt ef Jr?elxéﬁ%cﬂ)/ gor fPoP
g t| e ((Bu00,9,5)Yi 8l £ NVR. g
(kb o AR GIP A (GePh ey A e S
4H32 (2H a, J:72Hz) 6.62 (1H, d, J-16OHz)
[@@5& H d, J 20 =7.2 Hz), 7.18 (1H, t, J =7.2
58 (1H, d, J = 7.2 Hz), 7.61 (1H, s), 7.84
(BF%|f€3?<§Iem1!3 Exampl® B4). [0464] Reference Exanple 96
ey} orfs-02mBBh il Bh 487021 a2 9}mﬁfn|ed| n-5- 25
yl ) cycl opr opanecar boxy at e [ 465] N N C(c)2Et 183
[d@éé ! To a suspension of 60% sodi um hydride (1.10 g,
25,3 mmol) in dinmethyl sulfoxide (50 nL) was added
tr| hyl sul f oxonium 5 i odide (5.56 g, 25.3 mmol) at
OC/ anyg the mixture was stirred at roomtenperature
fOE1 N. T@®rhe reaction mxture was added a
sol uf1 on ethyl (2E)-3-(2-nethylimdazo[1, 2-
al py |d|d 5-yl)acrylate (4.85 g, 21.1 nmmol) in
di me

C15

[0460]
6-Bromopyridin-2-amine (25.0 g, 144 mmol) and 1-
chloroacetone (20.0 ml, 251 mmol) were dissolved in ethanol
(300 mL) and the mixture was heated under reflux for 3 days.
20 The precipitated solid was collected by filtration and
dissolved in dichloromethane. The solution was washed with
saturated aqueous sodium hydrogen carbonate solution, and
dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure to give the title compound
25 (25.0 g, yield 75%).
ly-NMR (CDCl;) &: 2.50 (3H, s), 7.75 - 7.83 (2H, m), 7.92 (1H,
d, J = 8.8 Hz), 8.24 (1H, s).
[0461]
Reference Example 95
30 ethyl (2E)-3-(2-methylimidazo[l,2-alpyridin-5-yl)acrylate
[0462]
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sul foxide (100 nL) at OC, and the m xture was stirred
at room zo tenperature for 4 hr. Water was added, and
the m xture was extracted with ethyl acetate. The
extract was washed with saturated brine, and dried
over anhydrous sodium sul fate, and the solvent was
porated under reduced pressure. The residue was

purified by silica gel colum chromatography (ethyl 15
acgt at €/ hexane=33/67) to give the title conmpound (3.40
gNayiN d 668)., %t (CcDC13) 6: 1.34 (3H, t, J = 7.6
Hz) ,Y1. 4 , 1.68 - 1.73 (1H, nm), 1.94 -
1.9 : 12.50 (3H s), 2.62 - 2.67 (1H, m, 4.24
- 4, m, 6.54 (1H, d, J = 7.2 Hz), 20 7.09 (1H,
dd, J = 8. 8 6.8 Hz), 7.42 (1H, s), 7.46 (1H, d, J =
8.8 Hz). [0467] Reference Exanple 97

[ 20¢483het hyl i mi dazo[ 1, 2-a] pyri di n-5-yl)cycl opropyl ] net
hanol

'1%5 [géﬁﬁglON &qibr{ogléﬁ"?—lme g@lﬁf&%‘[@nzoi]p%trtﬂbﬂne

2-(2- nethylln1dazo i n-
55-(pl 9@ yol 38r E)Mamdkw‘é{@ewyl@@eﬁamwess 6fpt) were

oghaé@e&alum B?éteart%nssl@@mge 2G4 a t@t f@%ﬁgipf WeRR1
n.) wa ded a 184 solutlon (1M .7 L, 19.

nﬁﬁFyl%ﬁe(ﬁ3l%%b@hy?ﬁk&ﬂWﬁUﬁ1aﬁ?drlde in hexane at

- 7[§C:L B i BRe i PHHBE B &S el bE&E 1100 En 2O ogBi Mad e 1T) -
m xture was warnmed to room_tenperature_ and further

stiFhEerasithang icompaetr (Inds Gdded t 8Phk d%d8PTon

10S Vbl PAbur®, ARAH 1R R Xt udee wiBSstidrEduide0Gitioddn stream
aqueous sodi um hydr oxi de sol uti on was added and the

ma%t LPRCNAST 514 Pred Weder WS mddedTHR: HhiexFeR e ings solution,

aGindi f:h@dnl\ﬁirtgbe Gﬂdh\é bydroctdokiieh aingl aedithtiehe THex kbt gact
was extracted wt et acetate.  The extract S

et St b ARES G e o
1@oﬁﬂdmxﬁnxﬁahéat&heaﬁmnddma 9@#wanmomaSafvmmbraiedhced

under reduc sure. The.pbtained. crystals re
lspl?ﬁ:l FEY Jae.by$he es:L ue was purlgledaby sn_flc,ya gélcolumn
chromatography (ethyl acetate/hexane=20/80) to give the title

compound (3.00 g, yield 55%).

IH-NMR (CDC1s) &: 1.38 (3H, t, J = 7.6 Hz), 2.50 (3H, s), 4.32

(24, q, d = 7.2 Hz), 6.62 (1H, d, J = 16.0 Hz), 7.08 (1H, d, J
20 = 7.2 Hz), 7.18 (1H, t, § = 7.2 Hz), 7.58 (1H, d, J = 7.2 Hz),

7.61 (1H, s), 7.84 (1H, d, J = 16.0 Hz).

[0464]

Reference Example $6

ethyl 2-(2-methylimidazo[l,2-alpyridin-5-

25 yl)cyclopropanecarboxylate
[0465]
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recrystallization (ethyl acetate/ hexane) to give the
title conpound (1.24 g, yield 94%. 1H NWR (CDC13) 8:
1.04 - 1.15 (2H, m, 1.44 - 1.51 (1H, m, is 1.95 -
2.00 (1H, m, 2.50 (3H, s), 3.62 (1H dd, J = 11.2,
7.6 Hz), 3.97 (1H, dd, J = 11.2, 5.6 Hz), 6.52 (1H,
t, J =7.2 H), 7.08 (1H, dd, J =8.8, 7.2 Hz), 7.42
(w 605 J =8.8 H), 7.72 (1H, s), M5 (ESI+): 203

?—6 20 [0470] Reference Exanple 98
2 {[ 2- (2~ eesiyensi dazea] B02- a}cpym dydeidey (L cYCIQPpLOPY Imol)

gggh 4ﬁfﬂ¥§+ éﬁ? gd§%|iﬁh %g?;% d[é¥g%£Lh ﬂsdﬁfoxgklum

5[ Zonﬁl?ddTHEhybqu;l @3z 0[dnd-)ahpydicdi aind-the mixture was stirred
yl clo I net h noI 303 )
R SRR TR & 57, R SRS s aE R R
ngddéﬁﬁthnmuiion aﬁdetﬂyﬂ1aQEhT3kﬂ2(¢63hYﬁ%leal6[lnﬁﬂ ) in

h. 1 d
(ﬂ){}a 55 ur (rgga\%) 4)%01‘ \éva%t ﬁy azo |car%o>¥yl ate

| Bulmxieiee (1amdnlt)het né°¢t uamd wae sixtruredwas strioged at room
10! SERSLALILE E S m %atl,br%sso'a\és b, e @Mé&%fxlacggg was

uce pressure. The resi ue was pu
sektractgel witiocithyn stetmvet oditgphyt¥atthyles washed w1th

5 0 /
SceL gl e U 100Gl A B g o

1ths %q&qenﬁ)wag_qypporqtqdlupggr rpduced pressugeq g TheHresidue

”Laszpégiﬂiéﬁ b§)91f§c§ éil%olggm chromééo%&aﬁﬁy7(eﬁﬁ§g % 0
15 H@Fetaqqy/h?xeseﬂﬂ 67éidt° ngestbe tﬂtéel—E?mPOPnS‘f(% 149, 9,
ineﬁdggé%q)_, 7.42 (1H, s), 7.71 - 7.80 (2H, m, 7.82
.7.95 (2H, n), I\/S(ESI+) 332(MH—|)
'H-NMR (CDCl3) 1.34 (3H, t, J = 6 Hz), 1.40 - 1.45 (1H, m),

1.68 - 1.73 (1H, m), 1.%94 - 1.99 (1H, m), 2.50 (3H, s), 2.62 -
2.67 (1H, m), 4.24 - 4.30 (24, m), 6.54 (1H, 4, J = 7.2 Hz),
20 7.09 (1H, d4d, J = 8.8, 6.8 Hz), 7.42 (1H, s), 7.46 (1H, 4, J =
8.8 Hz).
[0467]
Reference Example 97
(2-(2—methylimidazo[1,2-a]pyridin—5—yl)cyclopropyl]methanol
25 [0468]

[0469]
To a solution of ethyl 2-(2-methylimidazo[l,2-a]pyridin-

30 5-yl)cyclopropanecarboxylate (1.60 g, 6.55 mmol) obtained in
Reference Example 96 in tetrahydrofuran (10 mL) was added a
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[0473] Reference Exanple 99 1s
1-[2-(2-net hyl i m dazo[ 1, 2- a] pyri di n-5-

yl ) cycl opropyl ] met hanam ne [0474] N N NH2 20 [0475]
2-{[2-(2-Met hyl i m dazo[ 1, 2- a] pyri di n-5-

yl ) cycl opropyl ] net hyl } - 1Hi soi ndol e- 1, 3( 2H) - di one (230
NEs1utd of9H MOLD. wbﬂalmed7uﬁmﬂ@fefenosoﬁuaﬂmﬂsmgﬁmmas
dissolved in ethanol_ (7.0 ni

(0 98 ScRErattont 96 o BTG RES W28 RERtaeh ToF 20
uader e niweuterwa30 wakned Tee rosn| hegpt ravas-eevag of wttdgr

under uced pre re. The 8 |du t
re&cg?’ét]eh FEwW'Eh & drfaara ZC a%aé%{ulso“ diwltoﬁ
hyﬁﬁ qgﬁnmg%n@watag W ea @nd SaMua@heijsbsodle and

S Sadir RS A B IS PO ot

ced™pressure to give the tit
cwn@und T}(é)émgtﬁge waisehdidiied 486 BHMNVRIYcchEeBhc S*Cld

9 1.08

51‘% trﬁe méxggre( grﬁs ﬁtrafjﬁ?g Jitgxs gl’]r%_ﬁz arQe'ta’(:ér 8;k'he éx&%ct
dwaé ache #izdh sEt0BafekHpride, Bnd gried pvsrmr)hydroui
(et sslsian T o prifeheria s hrabliien, (R, wSallea
?82$9mnxﬂ (The Pbtaimarechyb¥a¥d dgze[QuALAPAyRY di ne
( 55C sgt,a%‘fiéa%’égﬂ ;\lean)éﬂ%&gézé}he@;aﬂépr@pﬂﬁr@ rrarnae

bro
compound (1.24 g, yield 94%).

l-NMR (CDCls) &: 1.04 - 1.15 (2H, m), 1.44 - 1.51 (1H, m),
1.95 - 2.00 (1H, m), 2.50 (3H, s), 3.62 (1H, dd, J = 11.2, 7.6
Hz), 3.97 (iH, dd, J = 11.2, 5.6 Hz), 6.52 (1H, t, J = 7.2 Hz),
7.08 (1H, dd, J = 8.8, 7.2 Hz), 7.42 (1H, d, J = 8.8 Hz), 7.72
(1H, s),

MS (ESI+): 203 (MtH).

[0470]

Reference Example 98
2—{[2—(2—methylimidazo[1,2—a]pyridin—5—yl)cyclopropyl]methyl}—
1H~isoindole-1, 3 (2H)-dione

[0471]

N N

[0472]

To a solution of [2-(2-methylimidazo[l,2-a]lpyridin-5-
yl)cyclopropyllmethanol (303 mg, 1.50 mmol) obtained in
Reference Example 97, triphenylphosphine (826 mg, 3.15 mmol)
and phthalimide (463 mg, 3.15 mmol) in tetrahydrofuran (15 mL)
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1,1, 1-trifluoroacetone (24.0 nL, 231 mol ) were

di ssolved in 15 ethanol (200 nL), and the m xture was
heat ed under reflux for 4 days. The precipitated solid
was collected by filtration and dissolved in

di chl oronet hane. The sol uti on was washed wi th

sa4 siraalded aqamelahsos odiosm hy3it agen3 cEll bonal eofs cliethph,
22%\)/%1ng )éﬁf%e %rrllhiyodlr en% Sgn e;\l_me rg%{tgl 8’ wgp%ttigﬁed at
grwm tdee«pteratﬂuerecﬁnpolmmln 26?h© golwengl Wag5MppotatddyRnder

evap ora pressure to

febiicpe Bregeds | Mg Wiy ot o By a0

5 ( a:drll,mm) chr{:rﬁhﬂ:@]raﬁﬁy Reftayeneee tiitapeanbs 50 6% Chy[lo 0/0) to

VR e Toratpotiy ) oy e Gty o o

St -UMROCDIF L3 5- éhr GO 2= (1t.123f I(2dr arret hyd) initdako{1H,2m) b
I\}zpdf'd'zn 6(&Gs, Ong, d§7337(§§HD|%)'I B.80 (1H, dd, J = 14.0, 7.7

di nmet yI acét am were addéd sodi um

abet at® %r i(Hydrdste J( 6. 16.Q, 678, @zxmﬁ g2 (Hing@, J = 7.0 Hz),

1oa9rb!§a€1% (éld94J olg 458 gem)) A 511,1 d, J = 8.9 Hz), 7.42

)ilﬁh cEHIroFo
1Q}st expanat e, vapg. the mxture was stirred under

ni trogen stream at 110C for 24 hr. Water was added to
t h84f&lacti on solution, and the m xture was extracted

WRE Re R3¢ ERGR11RL €0 washed wth saturated brine, and
dried over anhydrous_sodi um sulfate The solvent was

i chl or opal | adi unt | I

brs(dip Iphos hlno)ferrocene]
?n%t‘héiné coHpl &t/ (2:8% g3 725mBl ) at room

15 e} apoT B BG IV 9PEa Lberd 3 PEESIE > The resi due was 1s

20

25

30

Pyt Ey@GpRYp$i Inctdagghireol utm chr omat ogr aphy (et hyl
acet at e/ hexane=20/80) to give the title conpound (6 74
9.19%Y%kId 6399. 1H-NWR (CDC13) 8: 1.39 (3H, t, J = 7.2

Mm (2H, q, J =

N\ N NH2

[0475]

2-{[2-(2-Methylimidazo[1l,2-a]pyridin-5-
yl)cyclopropyllmethyl}-1H-isoindole-1,3(2H)~dione (230 mg,
0.694 mmol) obtained in Reference Example 98 was dissolved in
ethanol (7.0 mL), hydrazine monohydrate (2.0 mL) was added,
and the mixture was heated under reflux for 30 min. The
solvent was evaporated under reduced pressure. The residue was
diluted with ethyl acetate, washed with saturated agqueous
sodium hydrogen carbonate solution and saturated brine, and
dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure to give the title compound

(94.2 mg, yield 67%).
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7.2 Hz), 6.68 (1H, d, J = 16.0 Hz), 7.24 (1H, d, J =
6.8 Hz), 20 7.37 (1H, dd, J = 9.2, 7.2 Hz), 7.76 (1H
d, J =9.2 H), 7.84 (1H d, J = 16.0 Hz), 8.13 (1H

s). [0482] Reference Exanple 102 et hyl
2-[2-(trifluoronethyl)imdazo[1, 2-a] pyridin-5- 25
yid-opRl eEB@RANRC ar. bmxyljatoe [(P483) ,FBC31 -N1NAEOQRIH, HhBB

[0484] To pe, SI 380%;sodi hydrg 1
28 8 rt 92 P 3t odae (B0 Ty wi addeqt®!
tKiHEkhyDSalekémnun7(§ M@ﬁbdéL(@'269@- ZSOSHHMDW)4étHH,
nd xtur ir t m t enper at ure
fof ? tl]Tlg)gn’h‘g Pga onsﬁ1§%%F%'(ﬁﬁp added a
5sMBU(ESﬂ*)of2QﬁIﬁM+HQZE) 3-[2-
t5%§éyoronethyl)inidazo[1,2-a]pyridin-5-y|]acry|ate
479, 23.7 mol) in dinmethyl sulfoxide (100 nlL) at
Oﬁﬁfamilctehéxfamplrﬁ X00re was stirred at roomtenperature
far h I S
egtracte ﬁf %%%Peggggg?%aggﬂg'Qeg¥¢%%fﬁﬁgg washed
muﬂﬁ7%hturated brlne and dried over anhydrous sodi um
s, Cate, and the solvent was evaporated under reduced
pré&ssure. The residue was purified by silica gel 15
colu%%:€qronatography (et hyl acetate/ hexane=33/67) to
gi veNjt he o titlg conmpound (3.40 g, yield 489%. 1H NWR
( éy r(3H t, J =7.2 Hz), 1.42 - 1.47 (1H
m, 1]/76 -||1.81 (1H, m, 2.01 - 2.05 (1H, m, 2.66 -
2.71 ( , 4.26 - 4.34 (2H, m, 6.73 (1H, d, J =
106.8 Hz), ~7.28 (1H, dd, J 20 = 9.2, 6.8 Hz), 7.63 (1H
d J=9.2 H), 7.99 (1H, s). [0485] Reference
Exaupbpe 103

{2 [2 (%%?rognag{’ormt h 1ne 8(68[& d, ?]1@3'”91 and g—-llromo—

cycl opr
1,1,1-trifluoroacetone (24.0 mL, 231 mmol) were dissolved in

15 ethanol (200 ml), and the mixture was heated under reflux for
4 days. The precipitated solid was collected by filtration and
dissolved in dichloromethane. The solution was washed with
saturated aqueous sodium hydrogen carbonate solution, and
dried over anhydrous sodium sulfate, and the solvent was

20 evaporated under reduced pressure to give the title compound
(26.0 g, yield 85%).
lH-NMR (CDC1l;) &: 7.18 (1H, dd, J = 7.2, 0.8 Hz), 7.25 (1H, dd,

= 8.8, 7.2 Hz), 7.70 (1H, 4, J = 9.2 Hz), 8.12 (1H, s).

{0479]

25 Reference Example 101

ethyl (2E)-3-[2-(trifluoromethyl)imidazo(l,2-alpyridin-5-
yllacrylate
[0480]

187



25 [0486] F3C~ ND N OH [0487] To a solution of ethyl
2-[2-(trifluoronethyl)imdazo[1, 2- 30

a] pyridi n-5-yl]cycl opropanecar boxyl ate (2.89 g, 9.69
mrol ) obtained in Reference Exanple 102 in
tetrahydrofuran (50 nlL) 189 was added a solution (1 M
253@ M., 29.1 nmmol) of diisobutylal um num hydride in
hexa at -78C, and the mxture was stirred for 20

m n. /Thé m xture was warmed to room tenperature and
fur iV forCOMEL Water was added to 5 the

[ o,y and"the m xture was warnmed to 0C. 1
M aqueous godi um hydroxi de solution was added and the
m Xt ur exs stirred for 10 nin. The m xture was
acidified with 6 M hydrochloric acid, and the m xture
was extracted with ethyl acetate. The extract was
wa8h®d with saturated brine, and 1o dried over

anhydr qus 5 SgﬁﬂdﬁpoﬁubfEgJ%IoﬁgfblJE%l%@b&fHﬂétﬁ?§)1m1dazo[1 2~
evapor at ed under reduced pressure. The obtained

5 cRYBYEIXngefE0 - Ghgri BT bl TP ekt Yo Narinotdrilgretatidp (60
aﬁ@? al&/he%a8g)sdQ ufll y@etatteetfmd%aeerrp@tmd 3( 214Q Gmol),
yield 9799 . 1H NVR (CDC13) 8: 1.11 - 1.22
1ealyl aprypaggH4-§f M5 4> -gommol) fadoh m, 3. 47 -
3[531(H£é dﬂ%heﬁbﬂﬁ%ospﬁhﬁb4f@%kbcéﬂe]dléhﬂxkdbﬁhhadhumkzz)—

6 (1H, dd, J 9.2 L 1H, d,
Jdlc@l%qn}ffha%e £ompiek - 761 Bagh]’! REP )réaﬁ'céo%%anpl e
101Qémgéké%uﬁﬁth&$dfkb% ﬂiiﬁdﬁ%ZQbQ[étﬂirahpﬁﬁdéﬁ Aetr¢dEB8tream
N [ 0490 25 To a sol ution of am no r| di nj um
o BOCL80E Bt 550 WASOF) VA% 24088 TR (PRI Eeatiss. 9L timen:

addadtHOWiagueoum sSedt tiited with ethyl acetate, washed with

saturated brine, and dried over anhydrous sodium sulfate. The
solvent was evaporated under reduced pressure. The residue was
15 purified by silica gel column chromatography (ethyl
acetate/hexane=20/80) to give the title compound (6.74 g,
yield 63%).
l§-NMR (CDCl;) &: 1.39 (3H, t, J = 7.2 Hz), 4.34 (2H, q, J =
7.2 Hz), 6.68 (1H, 4, J = 16.0 Hz), 7.24 (1H, d, J = 6.8 Hz),
20 7.37 (1H, dd, J = 9.2, 7.2 Hz), 7.76 (1H, d, 3 = 9.2 Hz), 7.84
(14, d, J = 16.0 Hz), 8.13 (1H, s).
[0482]
Reference Example 102
ethyl 2-[2-(trifluoromethyl)imidazo[l,2-alpyridin-5-
25 yl]lcyclopropanecarboxylate

[0483]
FsC
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hydr oxi de solution (751 m., 1.88 nmol), and the

m xture was stirred at roomtenperature for 12 hr.

Hal f of the reaction m xture was evaporated under

reduced pressure, and the residue 30 was extracted

wi t h di chl oromet hane. The extract was dried over

anhydrous sodi um sul fate and the sol vent was '

er@ﬁgﬁated under 190 reduced pressure to give the

e ‘compound (47.0 g, yield 56%. 1H NWR (CDCl3) 5:

2.61 (3"bl asjyspén8orn f. 64% (dddium) hydrige {(172245281H mmol)

iy gl [P ade ol ek, Mg ethetnibelobibhion
5 51@@12&} 26@6 byl P8, 2, djctln i aiz 00°6f 1larkd dhpyrixiiuye wi94gdjrred

t e re ion mixture was
pet NE‘%;“\ ﬁ‘[‘g%@“;gfz% ?%‘95' a] p% dRe U5 3G 4T
leawspémtmhy@fo¢Undn(@Efg?ﬁgr was added 15
QP}gbglgargmétkP{%ﬂ 199&2/43 i 12?%{63}}@&@865%‘1'] Wbk d5 (8274 g,

He m xture was stirred at
- 28C7 froro130imi cnmethys culfpshdof (L08dike at18%C.gangbhe

10 nH?Jd).ullJ] whEt éﬁ%ﬁogf:’ Mdm eém%a%ré\’aﬁoraqdﬁga andet heas

m xture was stirred at -78C for 30 mn, and at room
t efiged arndethomikthFe WAR @thwdnﬂ}tk}ﬁsthzé aeffédet o The

t e F&ACtLAN SO M W9 ARArhPE) Mrihd| kR sireXd raeired
with ethyl acetate. The extract was dried over

aRRYYRERYS Sedbiumudfirten @rdnbint OB aiS G¥aporated under
evapesat e eynges. r@@%@ld@é assuparifil bgsstlicanwgsl
purified by silica_gel columm chr %?g (eth Ie the
15 5 COL AR /TRERBRRRSITEPNY t Pidivte 2ERERTS/ Féan%é .y%
g4gige%ﬁMbggh@J&y%b ngUNMBHgQaC1$)4g (ikﬁs SBFB o)
THCPES) :on Puihadk: P = 8.8, %0a ey - okl ™.

1 76 - 1.81 (1H, m), 2.01 - 2.05 (1H, m), 2.66 - 2.71 (1H, m),
4.26 - 4.34 (24, m), 6.73 (1H, 4, J = 6.8 Hz), 7.28 (1H, dd, J
20 = 9.2, 6.8 Hz), 7.63 (1H, 4, J = 9.2 Hz), 7.99 (1lH, s).
[0485]
Reference Example 103
{2-{2~(trifluoromethyl)imidazo[l,2-alpyridin-5-
yllcyclopropyl}methanol
25 [0486]

[0487]
To a solution of ethyl 2-[2-(trifluoromethyl)imidazo(l,2-

30 alpyridin-5-yl]cyclopropanecarboxylate (2.89 g, 9.69 mmol)
obtained in Reference Example 102 in tetrahydrofuran (50 mL)
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Ref erence Exanple 106 30

(2-methyl [1, 2,4]triazol o[ 1, 5-a] pyridi n-5-yl) et hanol
[0495] 191 ~-N Nx N CH [0496] To a solution of
5-iodo-2-nethyl[1,2,4]triazolo[1,5 5 a]pyridine (13.5
g, 52.1 mmol) in nethanol (521 nL) were added

padd adidam acetlat torf (111, g29 5. 2L, ndd!) pmpdl afsi um

caJ ponat e 21.6 56 nmol,) and Qo .
R i At Aoy rrPOE e T gng, che gixture
nwad )stianed thoe AD xtiur.e Wes mixitprediagnderngshithoroom
noxi de at mosp ; r tepperature.dy 4
hrS™HE 6™ m X g?’f’e@h\/\egts S&é?%r%%j%:og gg@ and stirr edaf or °
5 12hdirceathton eatuit bon, rindt the miasufe |wasr wdrmed dwghA°C- 1 M
celite. . S soBVARN Fhedindennd edic adxt
p?%%%ﬁ?%?yiﬂéP%%ggéﬁ%ﬁvgggg|ssoﬁ%gda in_mgtpr (306 e
mids stdshed feixt A0chior ofbe mixkkge 2a0 aRydoieR Bitl 6 M
aﬁg&&’&%@ﬁ@'%ﬁ? adh Usle hber Q) wh 0Bt cPER ZvithS e THEL
aqueous layer was evaporated under reduced pressure,
t heetatesi dile wasTalfs seisvEashas waERaTOTIrabfd h5i86r uBle
10 Hﬁ%g&rd ?ng?é’aéndyddrlohgr%hi%f sulff S OhNENthaas1 RMaP GRSt ed

educed " pressure to give _
2emepdiAted, ZdHT FRazerd PSS T Dy r TR (RRT8IneQIBERyRIE Were
a%k/gi@i%dabgr% YtRulifd8dnpoduat acethtmblivkhe) to give
(DNBO-d6) 6: 2.46 %SH s), 7.08 (1H, dd, J = 6.8, 1.6
Hehe titge compaygd 3244099, WietRP*1H). The obtai ned

L p{:{@géifit&d 1Qﬁ|Qd1[JFi.52%f](§H,_na)_, 1.44 - 152 (1, m,
me , riazol o[ |, 5-a] pyridj ne: 5- carbox |
15l 05 df Zb3by 'iﬁ)weghﬁhdl3(gé3hﬁt)?)aﬁ§ 8hro¥y*f(§ﬁ’ m) s

cll.opi ges,( 40. 3 s, 82621141 im0k Juwasl, added.a, 0 HEhe 7.58
reacti on m xture was_heat under reflux for 12 hr.
THéEsofvent aa%EEVap8r§$e§gﬁnagr reduced pressure to
gireespet hyl 2-nethyl[1, 2,4]triazol o[ 1, 5-

al pyridine-5-carb |ate as a crudely purified
p}Pﬁ)éEE?I}CG fﬁﬁ‘f@;‘? %&13) 6: 2.53 (3H, s), 3.98 (3H,
20S 2-métHRl 1,2, Zhcfi2HploBD, 9] p¥rd8ine 8. 02 (1H, n).
[0489]

=N
N« N
|§

[0490]

25 To a solution of l-aminopyridinium iodide (139 g, 626
mmol) in acetonitrile (1.25 L) was added 10% aqueous sodium
hydroxide solution (751 mL, 1.88 mmol), and the mixture was
stirred at room temperature for 12 hr. Half of the reaction
mixture was evaporated under reduced pressure, and the residue

30 was extracted with dichloromethane. The extract was dried over

anhydrous sodium sulfate and the solvent was evaporated under
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The obtained crudely purified product of nethyl 2- 192
methyl [ 1, 2,4]triazol o[ 1, 5-a] pyri di ne-5-car boxyl ate was
di ssol ved in ethanol (157 nL), sodi um borohydri de
(5.34 g, 141 nmmol) was added at 0C, and the m xture
was stirred at room tenperature for 12 hr. Water (200
nEsIueRd RgEEENED tPhelse (tEgctibtle sorpeiRsh,(44n@ $haield
negture was extracted with ethyl acetate. The extract
was washed with saturated brine, and dried over
ariyBRoSPSlsdi dimZs 6Lt &3, Sandbtfe ~sbt Yentlined) , 7-49 -
evapsr atgdmynderedr educed, puessaireg. 1Therd)gspdse Was49 (1w,
purified by silica gel colum chromatography (ethyl
5a@£tate/hexane:5/1) to io give the title conpound
(3000119, yield 39%9. 1H NWR (CDC13) 3: 2.62 (3H, s),
550 (2H d, J =6.0 Hz), 6.96 (1H, d, J = 6.8 Hz),
784 e*‘(eﬂ%e g’a?m%le:qggs, 6.8 HZ), 7.60 (1H, dd, J =
858io0do-2-hz}hyhiidden] {didzo1p 04 %Ha 1 pEbidiafeer ence

Efﬁg? e 107
2- I[1,2,4]triazol o[ 1, 5-a] pyri di ne-5-car bal dehyde
[0498] NN~ N a 20 [0499] To a solution of
di | sulfoxide (7.83 nL, 110 nmol) in
di £hl ok onet hane (100 nlL) was added oxal yl chloride
) 5.2 mmol ) at -78C, and the m xture was
stirfed fipr 30 m n. To the reaction m xture was added
a soj uti of (2 25

pmeth ,4]triazol o[ 1, 5-a] pyri di n-5-yl ) net hanol
© (3.00 g, 18.4 mmol) in dichloronethane (84.0 nL), and
the m xture was stirred for 2 hr. To the reaction
mlRé€83¥e was added triethylamne (22.3 nl, 165 nmmol)
at - 7_8(‘%0 %F‘Qoimoﬁlﬂ 6% %—Qne%?l[f,té r4r] @giifglo][lbgé ]g%%idine
reaction mixture was concentrated under ao réduc
prl€3strd, 4dhdmiHte Aestefrahydsobinanf i(2d3byl)sivh caddgel

15 C_QL:Hﬁﬂtﬂihs“J' ROFEE QEiRRDY1 {Bliwl/nasslatel hexanes163)ut,08. 99
|l ve e
gmmol) at -78°C and the mixture was stirred at -78°C for 30 min.

A solution of iodine (181 g, 712 mmol) in tetrahydrofuran
{1.00 L) was added, and the mixture was stirred at -78°C for 30
min, and at room temperature for 1 hr. Water (500 mL) was

20 added to the reaction solution, and the mixture was extracted
with ethyl acetate. The extract was dried over anhydrous
sodium sulfate and the solvent was evaporated under reduced
pressure. The residue was purified by silica gel column
chromatography {ethyl acetate/hexane=1/2) to give the title

25 compound (45.0 g, yield 37%).
'H-NMR (CDCl3) 8: 2.65 (3H, s), 7.21 (1H, dd, J = 8.8, 7.2 Hz),
7.45 (1H, dd, 0 = 7.2, 0.8 Hz), 7.61 (1H, dd, J = 8.8, 0.8 Hz).
[0494]
Reference Example 106

30 {2-methyl([1,2,4]triazolo{l,5-alpyridin~5-yl)methanol
[0485]
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193 title conpound (2.80 g, yield 95%. 1H NMR (CDC13)
8: 2.68 (3H, s), 7.58 - 7.65 (2H, m, 7.91 (1H, dd, J
=8.2, 1.8 Hz), 10.78 (1H, s). [0500] 5 Reference
Exanpl e 108 et hyl

(RE)-3-(2-methyl [1,2,4]triazol o[ 1, 5-a] pyri di n-5-
ylyacrylate [0501] N N\ N C(c)2Et 10 [0502] To a

su i on of sodium hydride (0.570 g, 13.0 mmol) in
rofuran (50 nmL) was added a sol ution of ethyl
cetate (2.36 nL, 11.8 mmol) in 15
tetr 10 nL) at 0C, and the m xture was
stir 20 min. To the reaction m xture was added

methyl [ 1, 2, 4] triazol o[ 1, 5-a] pyri di ne-5-car bal dehyde

(i ?g§g, 11.8 mmol ) in tetrahydrofuran (58 nlL), and
8 Kture was warnmed to roomtenperature over 4 hr.

Wt er vms aaddngt iandof he- idAoRR Xhethy 1WA S2 eXitirast &b (W, Bh

SUC AR RN SRR YA
t belSmimﬁntacm&stee\(apm aj,ed lﬂ]dﬁiﬁolr)edpﬁﬁdsqd.luassajﬂﬁmate
RSlrESId g urifl —% %Eg hl )ferroc
Fomatggraphy eFH ce a?é? HeX 39%5 £18) HFFOERS
tI(QLESOgnn60@hchddl)50agd th&5myxtﬂrk QﬁgﬁstIMﬁeNNﬁh4éi]Eh3bon
mo%og’ldf( %%%ph% 1 6Z (%ﬁh&) at Quﬁ:%%?gtu%é ?gs]i 1]H%r
dd;xﬂurs:M558waﬁhdﬁ ldo) S0°C. Eﬁd(éﬁirrdd flor=126h0. HThe redi%ion
( %{E%g?reR‘éJ 5, gglcege )tm[Y &9@ géhihgt&' thé tivBntBlas 30
evaporated under reduced pressure. The residue was dissolved
in water (300 mL), washed with chloroform, and 2 M
hydrochloric acid was added to adjust the solution to pH 2.
The aqueous layer was evaporated under reduced pressure, the
residue was dissolved in methanol, and insoluble material was
filtered off. The solvent was evaporated under reduced
pressure to give 2-methyl[1,2,4]triazolo[l,5~alpyridine-5-
carboxylic acid as a crudely purified product.
'H-NMR (DMSO-d¢) &: 2.46 (3H, s), 7.08 (1H, dd, J = 6.8, 1.6
Hz), 7.51 - 7.59 (2H, m), hidden (1H).

The obtained crudely purified product of 2-
methyl[1l,2,4]triazolo[1l,5-a]lpyridine-5~carboxylic acid was
dissolved in methanol (353 mlL), and thionyl chloride (10.3 mL,
141 mmol) was added at 0°C. The reaction mixture was heated
under reflux for 12 hr. The solvent was evaporated under
reduced pressure to give methyl 2-methyl[1,2,4]triazolo[l,5-
alpyridine-5-carboxylate as a crudely purified product.

'H-NMR (CDCls) &: 2.53 (3H, s), 3.98 (3H, s), 7.72 - 7.76 (2H,
m), 7.98 - 8.02 (1H, m).
The obtained crudely purified product of methyl 2~

192



ethyl 2-(2-methyl[1,2,4]triazolo[1,5-a]pyridin-5- yl)
cycl opropanecarboxylate [0504] N N N C02 Et [0505]

To a suspension of sodium hydride (0.950 g, 24.8 mmol)
in dinmethyl sulfoxide (82 nL) was added a sol uti on of
trineth%lsulfoxonlun1|od|de (4. , in
PREPHIL £ 0t K PaRT O «C98) RS LSt oty her et r e
Vass sdlivetiedh athaaem (ﬁsamgyatwdauﬁomorbh@ana’@ tshea g, 141
reaction m xture was added a solution of ethyl

(ml)g W@E ﬁ%qqﬂ”aﬂ:loy 413{1@,‘%{1290%{(1@3@ was stirred at room
3]:@[}(;5éhﬁl:tﬂr5 :isﬁfr) agl(rj Mt at agéﬁi 209, miB8. v%sﬂ'ﬁﬂdri]éd ith the
i met sul f oxi de at 0C, and the. m
s e, edti Moomnd S0 ke, s St Rp i BEny
waseagidad, TN éxt hectriwak Uk st wiek t aciratdedv nﬂinet hyrd

aget The extract S was w th at ur bri ne,
R R S A R DA o S
sebmat\eaSuxeﬂ/ap@éaﬁ@@a wrdesuredutes qmrsesse: rveas '1BbE:Lfied by

d I
CATbIE G50 aEH TCe RS R GSAEB TS, GRdk RS B PPE gy o

10t Be&vé i tHee te oM avmpho(dd 8B .§0 §i elick1d4898).. 1H NVR

13 1.3 3 J = 6.8 1.59 - 1. 1H
i 480ty G 0By i o3, 58 50 Doy Ty 63 e 06
(31, 39,, 33=16.8 HZ)217(4H, (1H) ,dd,. 20=- 84826 .B2kk) /m7.60 (1H,

1 1H, 6 8 (1H, dd, J = 8.8,
dg 87g5296§ﬁZ76, den; §églh ( [0506] Ref er ence
Eiéﬁ@?]e 110
%gn¥§£bﬁk % 4htriazol o[ 1, 5-a] pyri di n- 5-

cyc rop met hanol 30 [0507] 195 N N N (c)H

[@5@@?hyl[l ,4]triazolo(l,5-alpyridine-5-carbaldehyde
[0498]

20 [0499]
To a solution of dimethyl sulfoxide (7.83 mL, 110 mmol)
in dichloromethane (100 mL) was added oxalyl chloride (4.83 mi,
55.2 mmol) at -78°C, and the mixture was stirred for 30 min.
To the reaction mixture was added a solution of (2-
25 methyl[1l,2,4]triazolo[l,5-a]lpyridin-5-yl)methanol (3.00 g,
18.4 mmol) in dichloromethane (84.0 mL), and the mixture was
stirred for 2 hr. To the reaction mixture was added
triethylamine (22.3 mL, 165 mmol) at -78°C, and the mixture was
stirred for 1 hr. The reaction mixture was concentrated under
30 reduced pressure, and the residue was purified by silica gel

column chromatography (ethyl acetate/hexane=1/3) to give the
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To a solution of ethyl 2-(2-nmethyl[1,2,4]triazolo[1, 5-
s a] pyridin-5-yl)cycl opropanecar boxylate (4.40 g, 17.9
nmol) obtained in Reference Exanple 109 in
tetrahydrofuran (179 nL) was added lithium al um num
hydride (0.61 g, 17.9 mmol) at 0C, and the m xture
wasthe iqompautdr(218Arg, Telled3Vaction m xture were
adﬁ%gwgsémn L L0%pagieous, Sﬁ’.dédém hﬁéﬂg °<}>§2'H‘E|em§9|7‘{t9'1°r(‘m,
lo and the mixture was extracted with ethyl acetate.
THE: ektT &ctr s Brashbd Wi dhlsatlurated brine, and
dripggopver anhydrous sodiumsulfate, and the sol vent
was evaporated under reduced pressure. The residue
SWRETPERTE E¥AMRLS d8Bystal 1 i zation (et hyl

agehat e(drexane)-ne@ngi VE 4, hectidia otoppaundridifd-g,
yield 719 . 15 "H- NWR (CDC13) 6: 1.17 - 1.21 (1H m,
1Y3)acrylak9 (2H, n), 2.20 - 2.24 (1H m), 2.63 (3H
s)o58123 (1H, t, J = 10.0 Hz), 4.10 - 4.16 (1H, m,
4.22 (1H, d, J = B.8 Hz), 6.61 (1H, d, J = 7.2 Hz),
7.3 (1H, dd, J =9.2, 7.2 Hz), 7.55 (1H, d, J = 9.2
Hz)/—29¢ M5 (ESI+) : 204 (MtH). [0509] Reference

o! o A¢Q4Bbol o[ 1, 5-a] pyridin-5- yI)
cycl necar bal dehyde 25 [0510] }=N N N 0 196
[ 051 (2-Methyl[1,2,4]triazol o[ 1, 5-a] pyridin-5-

yl ) cyctopropyl ] net hanol (500 ng, 2.47 mmol ) obtai ned
10in Reference Exanple 110, 4 A nol ecul ar sieves (200
nggs 5 5 net hyl nor phol i ne N-oxide (721 ng, 6.15 mmol)
a 9e ra-n- propyl anmoni um perrut henate(VIIl) (43.2
ng, 0. 1RB anrpspenseoe ofli sBidlmedydridac¢d orit i, | €3 (@5mol) in

I Xtclhr [ t t ture
f gpupBffrolipfl ol fi e GLEERC RhEaT deRRE
stdietkylghosphongaaetaThe(3dveht Wad awaporiat ed
15 tetrahydrofuran (10 mL) at 0°C, and the mixture was stirred for

20 min. To the reaction mixture was added a solution of 2-
methyl[1,2,41triazolo[l,5-a]pyridine-5~-carbaldehyde (1.90 g,
11.8 mmol) in tetrahydrofuran (58 mL), and the mixture was
warmed to room temperature over 4 hr. Water was added and the

20 mixture was extracted with ethyl acetate. The extract was
washed with saturated brine, and dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure.
The residue was purified by silica gel column chromatography
(ethyl acetate/hexane=1/2) to give the title compound (2.50 g,

25 yield 92%).
'H-NMR (CDCl3) &: 1.38 (3H, t, J = 7.2 Hz), 2.66 (3H, s), 4.33
(24, q, 3 = 7.2 Hz), 7.19 (1H, d, J = 7.6 Hz), 7.51 (1H, dd, J
= 8.8, 7.6 Hz), 7.54 (1H, d, J = 16.0 Hz), 7.69 (1H, d, J =
8.8 Hz), 7.95 (1H, d, J = 16.0 Hz).

30 [0503]

Reference Example 109
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i 0 under reduced pressure, and the residue was
purified by silica gel colum chromatography

(et hanol / et hyl acet ate=0/100->10/90) to give the
title conpound (257 ng, yield 52% . 1H NWR (CDC13) S:
1.76 - 1.95 (2H, m, 2.39 - 2.52 (1H m, 2.61 (3H,
s¢thyd. 21 (2-metdyl(dHe, Aftriszele [Qapralpyridingdg Hz), 15
Ty Bfoyc18pfdpdrbidarBhxy1at5 (1H, dd, J =8.9, 1.2 H),
793 (1 8), 9. 44 (1H d J = 4 4 Hz). [0512]
REPHEnce Exanple 112

25(2-methyl[1,2,4]triazol o[ 1,5-a]pyridin-5 20

yf}qﬂ opr opanecar bal dehyde oxime [0513] N N~ N
N'{c) 25

2N(2- Myt hy 4] triazol o[ 1, 5-a] pyri di n-5-
opanecali@,Ebhyde (236 ng, 1.17 mmol)

n Reference Exanple 111, 8 M aqueous sodi um
solution (590 L, 4.69 mol) and

hydr oxyl am ne hydrochloride (269 ng, 3.87 mmol) were
di ssolved in ethanol/water (10 nL/2 nL), and 30 the
nmiesesle was stirred at 60C for 18 hr. The reaction

sol uti was concentrated,,.and the . m re wa .
extract%vé’dav\f‘ﬁ?enfé?ne%floaiﬁ%t tdg.lderhé)t}e&%?r%tlelwgsmo” n
weshecthyli shl Satideat( @2l nani wes adiieded sokrtianhydrous.
nesi.umsul f ate and t.h I nt S vapor at '
CRRFU TR B A o 08 20 VPR, YR AROLE eyt
(200forgdeyi(®8b dni83@Yr. 0%, Mend ESletnix2ire @WhkHtirde@545]room

R e l.e, 113 . .

TS ERRR A 1°5 47 e e mpp Ao e g 2dded 2

yedtyclaprbpytiviet(BBhadi @emetly ] [0526F 1 tNiazolo[l, 5-
alpyridin-5-yl)acrylate (4.20 g, 18.2 mmol) in dimethyl

sulfoxide (100 ml) at 0°C, and the mixture was stirred at room
temperature for 14 hr. Water was added, and the mixture was
extracted with ethyl acetate. The extract was washed with
saturated brine, and dried over anhydrous sodium sulfate, and
the solvent was evaporated under reduced pressure. The residue
was purified by silica gel column chromatography (ethyl
acetate/hexane=1/2) to give the title compound (1.80 g, yield
40%) .

'H-NMR (CDCl3) &: 1.31 (3H, t, J = 6.8 Hz), 1.59 - 1.64 (1H, m),
1.77 - 1.82 (1H, m), 2.26 - 2.34 (1H, m), 2.62 (3H, s), 3.16 -
3.21 (1H, m), 4.20 - 4.26 (2, m), 6.61 (1H, d, J = 7.6 Hz),
7.38 (1H, dd, J = 8.8, 7.6 Hz), 7.52 (14, d, J = 8.8 Hz).
[0506]

Reference Example 110

[2- (2-methyl[1l,2,4]triazolo[l,5-a]pyridin-5-
yl)cyclopropyl]methanol

[0507]
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N N NH2 [0517] To a solution of

[2-(2-methyl [1, 2,4]triazolo[1,5- 15

a] pyridi n-5-yl)cycl opropyl ] net hanol (500 ng, 2.46

mrol ) obtained in Reference Exanple 110 in

tetrahydrofuran (25 nL) were added di et hyl

a2pdi car boxylate (40% 1.34 nL, 2.95 mmol),

t r iyphdhyl phosphi ne (840 ng, 3.20 mmmol) and phthalim de
1 3.

( mol ), and the m xture was stirred
u ﬂ)bkphere at roomtenperature for
1B sol vent was evaporated under reduced

and the residue was purified by silica gel .

r omat ogr aphy (et hyl .
acet at e/ hexane=50/ 50-*90/ 10) to give 2-{[2-(2-
methyl [ 1, 2,4]triazol o[ 1, 5-a] pyridin-5-yl)cycl opropyl] m
efP3¥§! 25 1H i soindol e- 1, 3(2H) - di one as a crudely
purified BresuglionThe ettt apnedrertgefy, 2pultfifdiori, s-
product of 2-{[2-;2-

5 net YA LR 52y} GYE2 BPEAPENS CATRSFHIGER- 62 A0) 8y cl ot BB9EI m
ebby4 $redl bhi soidrdabe-duadb2 ) 168 ame tvesaicssobMed (1n9 mL)
et hanol (4 ), hzdrazine monohydrate (1.6 nL) was
atig@Rddedd i el U REEP YRS Y6 dredPedl (hdér - Pl £br0°Cr
2@nd1 the Mﬁt%ﬂi v2|t st/md eavap@r:attﬁ:dd M&ﬁédfﬁhﬂed mixture
pressure, and saturated aqueous sqdi um hydr.qgen 98
AP b BT iR GHOnAD ABIERS FAEH O 85 o e,

10 €¥hd agieethi xhid valshykt aeetdt @it Rehol gasdtatbay @hewastract
dri ed over, anhydrous_ ., spdi um sul fate nd the .sol vent
WS VRSP L arasrereheete. il ehref Yt Falfinig®
wasdputt isfuil €dtdy asid tha gdlvend| wam esapbrairegt ogdep meduced
(NH, et hangl / et hyl. acet ate=0/.100;>1 . Qi t
L g e s e
lat6tatel/hd@afdH, tarjgivé. i -tit129colipdund) (2.60 383 yigld(Q71%).
(14, : 2H, -br _s),,.2. - 2.50,(1H, : 60 ,-

152%7“‘{34#8%?’, S33()219(1 ,'z&d,&%’ :m)1,2_§9§£5_ 21'E|)zz) (,gﬂ'e."%z
(2HR0 4@.@4 J1B, M)l PBiz§3 (BH32s), B-23 (1H, tn) J 7.4B0-Hz),
74530 (16, 1) -(1t§,0§&58] 4.%?(%‘?”8? FagphenAldenet by, 4, o

2-(acet yl'am no ni t robenzoat e
= 7.2 Hz), 7.43 (1H, &d, J = 9.2, 7.2 Hz), 7.55 (1H, d, J =

9.2 Hz),

20 . MS (ESI+): 204 (M+H).
[0509] i
Reference Example 111
2-(2-methyl[1l,2,4]triazolo[l,5-alpyridin-5-
yl)cyclopropanecarbaldehyde

25 [0510]

=N
N |
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[0519] O )LNH QzZN ° COZH 15 [0520] A solution of
nmet hyl anthranilate (21.0 ni, 162 nmol) in acetic
anhydride (170 nmL) was stirred at roomtenperature for
20 1 hr. To the reaction m xture was added dropw se a
m xture of acetic anhydride (35 nL), acetic acid (30
m95Xdd 60% nitric acid (50 n., 162 mmol) at 10-15C

over 2 éauz mecgg,fﬁftz QR+ i1 X318, waasléy@&aamob-at 10-15C

for 2.

oured’into ice- ter. The

r E%mﬁqlﬁgr@wmale%h@ncclol (PRt By47imalat PoFRinEE Washed

Wed fe MRLET Ex AR 21 16N 4 ﬁ%&!ﬁéc@iﬂa&zﬁév@% (264 0 06m
/ met hanol ), the crystals were col | ected by filtration.

5 Thethylimorphekinga¥-exideadt éd Wit 19 - AR tTRALenenE HissERoR;
aﬁfbﬂyﬂd%goﬁﬁﬁfpe§9@MQﬁﬁ&§é$ﬁ@' ysHl dAt 8. 1200urdoh® were

sol vent was evapor at ed

reduced pressure. The

r 855 g efain é%?ﬁﬂ’flzléd (BP oMh)et RBE R %XB‘F% wagestirred

tht| £ HOorReL 020 9,1 Yikel &2 1199s ' dddMR and th
(CDC13) 8: 2. ZE 3H S1 3. 97 gﬁ%?m§> 7831 1Han ©

=i BEEF RS %“—l%e(ilﬁpr Yo 3ia

ekﬁglvegtzqgﬁzfﬁaparaﬁﬁd_

10 Sufadz Jredud&d e@éﬁ'repran@) thé O&31Hue Swa%eﬁﬁfﬁﬂfeﬁi by silica

Exanpl e 115 -1 0odo- 3-nitrobenzaqi c acid

CEEliCQLymPO€ﬁ¥ﬂm%ﬁoﬁ¥§Hhﬁ'éméFh?ﬁﬁqfﬁFhYl ace gte 4/100—910/90)

26 agBtey leag ﬂﬁ-)hchBmlbdxﬁi@erazsatrﬁ; (414&1 5@ )17 6 mml)
apdbﬁ{ta55|un1hydrOX|d

R (Rslagtdy led®at Jeg’é é%}é‘r ﬁ‘?)ghl2 39I'he rééuf]ﬁ'n

sanvI s ep) |retied by3F i(iHy ah) 0r%. 6washisddwi §h= 7.1 Hz),

20

25

30

E?Laﬁgd%d@ fggde(qgi T‘%CY‘jatJeL §18 b uz), 7.03 (1m,

s), 9.44 (1H, d, J = 4.4 Hz).
[0512]
Reference Example 112

2-(2-methyl([1,2,4]triazolo[l,5-alpyridin-5-

yl)cyclopropanecérbaldehyde oxime

[0513]

[0514]

2-(2-Methyl(1,2,4]triazolo[1,5-a]pyridin-5-
yl) cyclopropanecarbaldehyde (236 mg, 1.17 mmol) obtained in
Reference Example 111, 8 M aqueous sodium hydroxide solution
(590 pL, 4.69 mmol) and hydroxylamine hydrochloride (269 mg,
3.87 mmol) were dissolved in ethanol/water (10 mL/2 mL), and

the mixture was stirred at 60°C for 18 hr. The reaction

solution was concentrated, and the mixture was extracted with
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(7.3 nL, 88 mml) was added to the suspension, and a
solution of sodiumnitrite (1.88 g, 27.3 mol) in
water (10 nL) was added at OC over 1.5 hr. The
reaction m xture was added to a solution of potassium
iodide (4.53 g, 27.3 mmol) and iodine 20 (3.73 g 14.7
nehyl iagetid et hjhe Rtragt dexs( ¥88hed Wigh %U&@é? brgne,
n&PledTI?)@eE eSH Bl N RARE O HES MRS tBki §d18dnat wRDC
mn, and extracted with ethyl acetate. The
e%Y?ERﬁ?tﬁﬁsundﬂisEQGHQﬁQ:Wrﬁéf%ﬁ% tandl o itdg bifele compound
anhyslrus,sodi wapsul fate, and the sol vent was
evaporated under reduced pressure. The 25 residue was
5 WY hEeP iti) ¢ 2 hexX¥iB)to give the title compound (3.71
,[Oyigld 72% . ' H NWR (CDClS) 8 7.56 (1H, t, J =8.0
69 (1H, dd, J = 8.0, 1.2 Hz), 7.93 (1H, dd, J
—Rsf@renfez xpmpler é@§4] 30 Reference Exanple 116
net hyl (2rierpr 3,2, o obenzoat e, 5{05261d20G-i 02N CO2Me
[0526] A m xture of 2-10do-3-nitrobenzoic acid (31.0
gY 106 1opT bt ek haPebteent rat ed sul furic acid (24.9
10Mpps8dy7 nol ) in  nethanol (600 nl) was heated under
reflux for 12 hr. The solvent was evaporated under
reguced pressure and the residue was extracted with

e Nne chlgride. The extract was washed with

S ; Jagus sqﬂgﬂz hydr ogen car bonate sol ution
ano\ over anhydrous sodi um sul fate,
and uolvent was evapor ated under reduced

pres..re. The residue was purified by
recrystdllization (chloroform/hexane) to give the
title compound (31.0 g, yield 959 . 1H NVR ( DMSO- d6)
0§19g (3H, s), 7.70 (1H, t, J = 7.6 Hz), 15 7.82
d J=7.6, 1.2 Hz), 7.98 (1H, dd, J =7.6, 1.2
Ft) [Bb527polution of [2-(2-methyl[l,2,4]triazolo[l,5~

15 alpyridin-5-yl)cyclopropyllmethanol (500 mg, 2.46 mmol)
obtained in Reference Example 110 in tetrahydrofuran (25 mL)
were added diethyl azodicarboxylate (40%, 1.34 mL, 2.95 mmol),
triphenylphosphine (840 mg, 3.20 mmol) and phthalimide (471 mg,
3.20 mmol), and the mixture was stirred under nitrogen

20 atmosphere at room temperature for 18 hr. The solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=50/50—90/10) to give 2-{[2-(2-
methyl[1,2,4]triazolo[1,5—a]pyridin—5—yl)cyclopropyl]methyl}—

25 1H-isoindole-1,3(2H)-dione as a crudely purified product. The
obtained crudely purified product of 2-{[2-(2-
methyl([1,2,4]triazolo[1,5-a]pyridin-5-yl)cyclopropyl]lmethyl}-
1H-isoindole-1,3 (2H)-dione was dissolved in ethanol (4 mL),
hydrazine monohydrate (1.6 mL) was added, and the mixture was

30 heated under reflux for 20 min. The solvent was evaporated

under reduced pressure, and saturated agqueous sodium hydrogen
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Ref erence Exanple 117 nmet hyl 3-am no-2-i odobenzoate

[ 0528] H2N CO2Me 20 [0529] A m xture of nethyl

2-io0do-3-nitrobenzoate (77.0 g, 251 mmol) and a

catal yti c amount of Raney nickel in ethyl acetate 25

(100 nL) was stirred under hydrogen atnosphere at room

t EAPRINELEr ot Hiop Haysaddghd flbiet eFERPUSHEBYRh “@8| prleracted

Theth san X@naca@&eevap@ r&g@qlg NA8fer RE41CE Rl 8&SULBhydrous
u

The residue was purifie silica gel columm

cﬁP@h‘H‘t gﬁﬁfi/ (aé"fih%le Sé’éé?%’% éY%?e%ﬁ%"rlalth‘) u’t’%?rglrﬁguced
t Beetdddet ORPRUBUUS Q@ gurwlgbdbﬁosllla@% gel :Hd'lNMR
(DMSO-d6) 6: 3.81 (3H, s), 5.52 (2H, ) 6
gghromtegyaphy 1(Ng, Hpgthagiod fethy a&ata*ae =0 éoé—ﬂj?/é Mo,
7 gide (tHd, t‘t_itle Eomp8ufld Ha)355mg P53RNIdRefer.ence Exanpl e
118 net h%@ (acet I am n })p 2-i odobenzoat e %0531}] fC
HRE-NMB, ARRC1S) 51@ @532]] (3HsdMut iLok® of r M)y
31aB3B no-124ood1}b,emoaize11( 7QH0 B s)253. 10! )z BO (1H, m),

(BB i 604 ity 3nhe 1 hEtfRe Ul o vk %t Pre iF 156852 (18,
og, for= 3701ITHE1), Ta 3the Te@ct(lBn o, Xt7ULB msaddﬂd, m) .
a%g%é]e chloride (35.9 nL, 505 mml) at 0C and the

was stirred at roomtenperature for 4 hr. The
r eatérarcenkExbmyle \AIaS diluted with water, and

eXt l&f?}% eéj (ace‘l':]y & h 1%rober-1|_.zhoeat%xt r aCt was
[0519]
O
.
()zhd (:()2F1
[0520]

A solution of methyl anthranilate (21.0 mlL, 162 mmol) in
acetic anhydride (170 mL) was stirred at room temperature for
1 hr. To the reaction mixture was added dropwise a mixture of
acetic anhydride (35 mlL), acetic acid (30 mL) and 60% nitric
acid (50 mL, 162 mmol) at 10-15°C over 2 hr. The reaction

mixture was stirred at 10-15°C for 2.5 hr, and poured into ice-
cold water. The resulting solid was collected by filtration,
washed with water, and after recrystallization (chloroform
/methanol), the crystals were collected by filtration. The
filtrate was extracted with methylene chloride, and dried over
anhydrous sodium sulfate, and the solvent was evaporated under
reduced pressure. The residue was crystallized from ether to

give the title compound (20.0 g, yield 52%).
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washed with saturated brine, and dried over anhydrous
sodi um 20 sul fate, and the sol vent was evapor at ed
under reduced pressure. The residue was purified by
silica gel colum chromatography (ethyl
acet at e/ hexane=1/10) to give the title conpound (76.6
g H-NMRe[@PCa5A0: 2 HRAMRH;CBCLP- 98: (H2B)(3H;3k)(1H3,. 94 J =
(é’h"é H%) 5 9303 @it at .o L §.435,)8.9.5%)1n/. 45 £ 1Hs. dChz)J
Hz), 7.79(1H, br ), 8.33 (1H d, J = 6.
F&Q 3‘ﬁd%@@]mFslén‘erence Exanpl e 119 net hyl
:3d§§ﬁaneth|oylan1no) 2-i1odobenzoate 30 [0534] 202 is
HN | CO2Me [05351 To a solution of nethyl
ssR%%&r@wﬁah?W@)lezl ddobenzoate s (77.0 g, 240 mmol)
| 91 Sdo-ahy i Qfanapi ¢ 30QdT) was added Lawesson's
re&gent (90.0 g, 223 mmol ) at room tenperature, and
4Alxture was heated under reflux for 4 hr and
filtered |through celite. The solvent was evapor at ed.
under redyced ressure. The residue was purified by
stdsi ‘ ng chromat ogr aphy (et hyl
acetat he=|/2) to give the title conpound (60.0
g, puri ) as a crude product. i H NWR (CDC1l3) 5:
g), 3.95 (3H, s), 7.45 (1H, t, J = 7.6 Hz),
7.66 (1H, d, J =6.4 Hz), 8.22 (1H, d, J = 7.6 Hz),
8.$%§§1FL br s). 15 [0536] Reference Exanple 120
me ] 2-met hyl - 1, 3- benzot hi azol e- 7- car boxyl at e
[ 0537] A Bikkfec)oZMretfl 2-(acetylamino)-3-nitrobenzoate (4.19

10

g, 17.6 mmol) and potassium hydroxide (4.93 g, 88.0 mmol) in
water (20 mL) was stirred at 60°C overnight. The resulting
solid was collected by filtration, washed with methanol, and
15 suspended in water (14 mL). Concentrated hydrochloric acid
(7.3 mL, 88 mmol) was added to the suspension, and a solution
of sodium nitrite (1.88 g, 27.3 mmol) in water (10 mL) was
added at 0°C over 1.5 hr. The reaction mixture was added to a
solution of potassium iodide (4.53 g, 27.3 mmol) and iodine
20 (3.73 g, 14.7 mmol) in dimethyl sulfoxide (130 mL) at 5°C over
20 min. The resulting reaction mixture was stirred at 50°C for
20 min, and extracted with ethyl acetate. The extract was
washed with water, and dried over anhydrous sodium sulfate,
and the solvent was evaporated under reduced pressure. The
25 residue was washed with hexane to give the title compound
(3.71 g, yield 72%).
ly-NMR (CDC1ls) &: 7.56 (1H, t, J = 8.0 Hz), 7.69 (1H, dd, J =
8.0, 1.2 Hz), 7.93 (1H, dd, J = 8.0, 1.2 Hz).
[0524]
30 Reference Example 116
methyl 2-iodo-3-nitrobenzoate
[0525]
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[0538] Under nitrogen atnosphere, a m xture of nethyl
3- (et hanet hi oyl am no) - 2-i odobenzoate (6.00 g, 11.6
nmol ) obtained in Reference Exanple 119, copper(I)
i odide (0.110 g, 25 0.580 nmmol), 1, 10-phenanthroline

(0.210 g,y 1.16 mmol ) and potassiumt-butoxide (1.96
g, 17.5 -I) in 1,2- dinethoxyethane (50 nL) was

N t} for 24 hr, and 203 filtered
t NPOUGhH- CaRite. The ol vent was evapor at ed under

reducedg gsure. The residue was purified by silica
gel c6 p/chr omat ogr aphy (ethyl acetat e/ hexane=1/2)
to give the title conmpound (1.80 g, yield 75%. 5
1H NMR (CDC13) 8: 2.87 (3H, s), 4.02 (3H, s), 7.54
(o826, J = 7. 6 Hz) , 8.09 (1H, dd, J = 7.6, 1.2 Hz)

,Exgn;ﬁ%%git 49 o) 7 805 i2obEhiod OZ3h (BEbCLONRR
(riZraTert Byd - dqrﬁebéfmﬂich isazobrit yab)detzhaa@oinl,, [A54fhol ) Sn

N 54 Under t rogen_at re, a
Snbe[quhtalngg 8&0@@}1 healc (5 Lgl der re or 1% %r.
rmi]hyshtlwéb baeaporehttaiz mheeﬁ’ mbedyﬁmseugé £ gheZJges‘.idue

n_( ad

et S be Rl (o, R R AL Y Winea
M ixdthu setmesit iaqu@coilsitSOdowmhyldenp@n atarbendtor sblhtiolaad

S5 P R 2 e o

wat er, agueous So SO ut'1on
V2NN Wyzlreyepbortied aoddr (rle@iulcrﬁsi MS@uaade@heamﬁJtdme was

'Bﬁ&tl‘ﬂ@dv‘@f x%’é&%@&éﬁqZ\é‘ti e{éﬂiléré‘:g%@t/ﬁex%ﬁb% XA the

washed wit saturate brin dried over
ai?ﬂm)l@réelsp%l@@l AL-&u.f aield Hd)the sol vent was

dﬁ%ouaqe% r?%q:e(‘%nprseﬁs%“? B, qu Ees'ﬁ'%eﬂ%as
ur| I e st'l chr onut og

7 B2 (1H, dd J = 7. .2 Hz), 7.98 (1H, dd = 7.6, 1.2 Hz).
[0527]

Reference Example 117

methyl 3-amino-2-iodobenzoate

[0528]

f*ghd ' c:()QhﬂEE

[0529]

A mixture of methyl 2-iodo-3-nitrobenzoate (77.0 g, 251
mmol) and a catalytic amount of Raney nickel in ethyl acetate
(100 mL) was stirred under hydrogen atmosphere at room
temperature for 2 days, and filtered through celite. The
solvent was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=1/10) to give the title compound (60.0 g, yield
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(ethyl acetate/ hexane=1/1) to give the title conpound

(4.78 g, yield 92% . 1H NWR (CDC13) 8: 2.86 (3H, s),

4.92 (2H, s), 7.33 (1H, d, J = 7.2 Hz), 7.45 (1H, t,

J 8.0 Hz), 7.90 (1H, d, J = 8.4 Hz). 30 [0542]

Reference Exanpl e 122 204

288%khyl - 1, 3- benzot hi azol e- 7- car bal dehyde [0543] S N

om%%ﬂﬁé Adndey. ni, iogﬁ{‘ e'; rmenmerea t@ras)50|6Ut710(‘lH dd,

of oxal chl qri de ﬁL g

dP chl b onétﬁaﬁ?é (508 Sleaéd aTdcTe Y rE‘etGhii‘F ul-foxi L b

(4. #3.mLpz66.9 mMmol) at -78C and the m xture was

sébé%ﬁd for 30 mn. To the reaction mxture was i 0

a (2-met hyl - 1, 3- benzot hi azol - 7-yl ) met hanol (4. 00

gRefﬁkéhcenniéﬁth 11§8C and the nixture was stirred for
reacti Pg%loéture Vas added triethyl am ne

t
(T%EQV%A% i%%Fxﬁ%EP?O d-fhe mi xture was

stos3Ed for 30 mn. The reaction mxture was warned
toro tenperature, and the m xture was is further
ST at roomtenperature for 4 hr. Saturated
aqugous ammoni um chl oride sol ution was added and the
was d with dichloronmethane. The
s vgégéggk? th saturated brine, and dried
us sodiumsulfate, and the solvent was
ander reduced pressure. The 20 residue was
purlfled py recrystallization
10( di chl or onet hane/ hexane) to give the title conpound
(?f ggl% y|eId 90% . 1H NMR (CDC13) 8: 2.91 (3H, s),
8 : =8.0 Hz), 7.90 (1H, d, J = 7.6 Hz),
8 23 (:mq adSODUEiqy QfHﬁgthYlo3fﬁm¥?PH2 s9d°b$250?©%4ﬁﬂ3 -0 g,
ReEgranes EXaRPl 1148 chloride (1000 mL) was added

triethylamine (52.8 mL, 379 mmol) and the mixture was stirred

15 at 0°C for 30 min. To the reaction mixture was added acetyl
chloride (35.9 mL, 505 mmecl) at 0°C and the mixture was stirred
at room temperature for 4 hr. The reaction mixture was diluted
with water, and extracted with ethyl acetate. The extract was
washed with saturated brine, and dried over anhydrous sodium

20 sulfate, and the solvent was evaporated under reduced pressure.
The residue was purified by silica gel column chromatography
(ethyl acetate/hexane=1/10) to give the title compound (76.6 g,
yield 95%).
lH-NMR (CDCls) &: 2.27 (3H, s), 3.94 (3H, s), 7.38 (1H, t, J =

25 8.0 Hz), 7.46 (1H, dd, J = 8.0, 1.2 Hz), 7.79 (1H, br s), 8.33
(1, d, J = 6.8 Hz).

[0533]

Reference Example 119

methyl 3-(ethanethioylamino)-2-iodobenzoate
30 [0534]
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ethyl (2E)-3-(2-nethyl-I, 3-benzothi azol-7-yl)acrylate
[0546] 205 ---S N ~Ca2Et [0547] Under nitrogen

at nrosphere, to a suspension of 60% sodium s hydride
(1.26 g, 31.5 nmol) in tetrahydrofuran (50 nL) was
added a sol ution of ethyl diethylphosphonoacetate

(. 068, 31.5 mol) in tetrahydrofuran (50 nmL) at OC
an he i xture was stirred for 20 min. To the

r tion|m xt s added a solution of
géﬁ%ﬁﬁﬁiazole-?-carbaldehyde (4.60 g, io0

26.0 o n tetrahydrofuran (100 nL), and the

m Xt ur g warmed to roomtenperature over 2 hr.

Wat er was~added and the mxture was extracted with

et hyl acetate. The extract was washed wi th saturated

brine, and dried over anhydrous sodium sulfate, and

t kOl vent was evapor at ed under reduced pressure. 15

TEe reSEdﬁes?FhiiBﬂrif:m%ihby 34d%?éayg@hhﬁﬂL!HIbdobenzo?fe

chromat ogr et hyl acetate/ hexane=1/1) to give the

CHITS Gonporiios. 50"t ropyarer sy (ATmKRToHersy S

11.3Weds3lH! st realgeﬁtﬁ.(EOHZ)g,, 228%udc3h, a8)xooh Bémpdr2inreg, and

J = 6.8 H), 6.55 (1H, J =16.4 Hz), 7.5 H t, J

2bhe ’“%Xé‘uF%)Ya%?’%ﬁ(‘?‘M}nd&F Fetiux %"ﬁzg ,hr7.‘"1§g fljfﬁ,era? J

=tAfoughHeplitd. 99hé lddlvent Jwas/ ebapiyatdd0bdddr reduced

Ref er ence ampl e, 124 ethéé {fied silica gel column

2PES T Chy I, 3R Rl oT 572928y d

y Eh cored togreplay eeahbd xydettat e f D&4Gle=1V2) S o Ni@EPEHte 2061e

[ 0550

compgund (60.0 g, purity 65%) as a crude product.

1H-NMR (CDCl3) &: 2.82 (3H, s), 3.95 (3H, s), 7.45 (1H, t, J =
7.6 Hz), 7.66 (1H, d, J = 6.4 Hz), 8.22 (14, d, J = 7.6 Hz),
8.67 (1H, br s).

[0536]

Reference Example 120

methyl 2-methyl-1,3-benzothiazole-7-carboxylate
[0537]

[0538]

Under nitrogen atmosphere, a mixture of methyl 3-
(ethanethioylamino)~2-iodobenzoate {6.00 g, 11.6 mmol)
obtained in Reference Example 119, copper(I) iodide (0.110 g,
0.580 mmol)}, 1,10-phenanthroline (0.210 g, 1.16 mmol) and
potassium t-butoxide (1.96 g, 17.5 mmol) in 1,2-
dimethoxyethane (50 mL) was heated under reflux for 24 hr, and
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To a suspension of 60% sodi um hydride (0.600 g, 15.6
mol ) in dinmethyl sulfoxide (10 nL) was added a
solution of 5 trimethylsul foxoniumiodide (3.44 g,
15.6 mmol ) in dinethyl sul foxide (35 nL) at 0C, and
the m xture was stirred at room tenperature for 1 hr.
Téittrredetibrdush Aekita.e Wes seduedt avassevapdrstedf urddyy|
(2Eschl Bropbiid. - Lol BROZOLIALOLsToesuh) B0 ke (s 00
. nmet h sul foxi d é 0C,
aﬁ@ll‘flﬁ‘e cwyrﬁacﬁogrmby s&eitﬁlwéda%&tqteéh@f@?péf } Ure GfLoe Ehe
hgltygggﬁp$@§jqngg &ndikhg fxture was extracted with
thyl acetate. The extract was washed with saturated
5er"ﬁ@dR dPC1strd:ed - 8Vel3thnisydr 46U 48di um,sll- P4t €lH,ahd J =
t hegs@lyvent oyvag g, e\ﬂé?%&t ed 6ung‘;_|ej_s HAdugeds PreSSHRE. g = 8.0,
The residue was puritied by {5 sil'ica gel col um
chrérfitlogr aphy (ethyl acetate/ hexane=1/2) to give the
tifpbgoconpound (3 62 g, yield 69@@ 1H NWMR (CDC13) 8:
1.32 (3H, t, J =7.2 Hz), 1.41 - 1.46 (1H, m, 1.64 -
1RgBerenge ﬁ}amp}egéﬂ 2.03 (1H, n), 2.64 - 2.71 (1H,
10”%2—mé¥ﬁ¥i iSiibéikotﬂ1é§%l(ahblﬁhetianof-2 Hz), 7.03 (1H,
.6 20 Hz), 7.38 (1H, t, J =7.6 Hz), 7.82 (1H
d[0§4m% O Hz). [0551] Reference Exanple 125
[ 2- (2-nmet hyl -1, 3-benzot hi azol - 7-yl ) cycl opropyl ] met hano
I22%Q4 ~/--5 N (c)H 25 [0553] Under nitrogen
S to a solution of ethyl 2-(2-
benzot hi azol - 7-yl) cycl opr opanecar boxyl at e
30 M mol) obtained in Reference Exanple
rahydrof uran (100 nlL) was added lithium
' ydride 207 (0.56 g, 16.5 mml) at 0C, and
the m xture was stirred at room tenperature for 1 hr.
The reaction mxture was diluted with ethyl acetate
an@S%lt er, 1 M aqueous sodi um hydroxi de sol ution

15 Under nitrogen atmosphere, to a solution of methyl 2-
methyl-1, 3-benzothiazole-7~carboxylate (6.00 g, 29.0 mmol) in
tetrahydrofuran (150 mL) was added lithium aluminum hydride
(1.18 g, 34.7 mmol) at 0°C, and the mixture was stirred at room
temperature for 1 hr. The reaction mixture was diluted with

20 ethyl acetate and water, 1 M aqueous sodium hydroxide solution
(10 mL) and 2 M hydrochloric acid (10 mL) were added, and the
mixture was extracted with ethyl acetate. The extract was
washed with saturated brine, and dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure.

25 The residue was purified by silica gel column chromatography
(ethyl acetate/hexane=1/1) to give the title compound (4.78 g,
yield 92%).

'H-NMR (CDC1l3) &: 2.86 (3H, s), 4.92 (2H, s), 7.33 (1H, d, J =
7.2 Hz), 7.45 (1H, t, J = 8.0 Hz), 7.90 (1H, d, J = 8.4 Hz).
30 [0542]

Reference Example 122
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(5 m) and 2 M hydrochloric acid (10 nL) were added,

and the 5 mxture was extracted with ethyl acetate.

The extract was washed with saturated brine, and

dried over anhydrous sodium sulfate, and the sol vent

was evapor ated under reduced pressure. The residue

vexsmepithyil - £3+-Hep zs thiaza lgel ~cobaddekytconmat ogr aphy

(EG%%J acet at e/ hexane=l/1) to give the title conpound

ioyield 88%. "HNWR (CDC13) 5: 0.99 - 1.04

, 1.12 - 1.17 (1H, m, 1.50 -1.58 (2H, m,

1. 52.01 (1H, m, 2.85 (3H, s), 3.66 - 3.77 (2H,

)/ 7.91 (1H, d, J =7.6 Hz), 7.37 (1H t, J = 7.6

9 d, J 8.4 Hz). 15 M5 (ESI+): 220
0554()Reference Exanple 126
yl - 1, 3- benzot hi azol - 7-yl ) cycl opr opanecar bal de
()

555] S 20 [0556]
[ 2-(2-Methyl -1, 3-benzot hi azol - 7-yl ) cycl opr opyl ] net hano
| (1000 ng, 4.56 mmol) obtained in Reference Exanple
51265441 A 25 nol ecul ar sieves (400 npg),

4- met hwrﬁngMI'o@@nNé%éﬁﬁeéés% AUsolukchoft 8 dxa1gnd
tetra-n-p %%annonlun1perruthenate (VI'1) (80. 1(hggj as

ocmz@rarﬁ?ou)? s dité sbIwmed) |hné19€théﬁF?I?€iq ng 4R

aggdé@ Q:ll'fﬂe{flyi esu%%xﬁﬁé I € gsaty, I @Mt Rher at UI'@°& Oindt@ nhe
- Propanol was added and the m xture

SPRiFERe rER SO Ehd SLaUR | e bhe PG PR dUgepTe vas
10CQkHER ChieeR{ LN, 3PBYn @ik oaephal Apthakla s@lmengt, 2as3

evapor at ed under reduced pressure.  The reS|$

wagopLrat i @8 hypndi Fhe FEPTR damns S LTSy g’b‘hy 7 the

( Q’éﬁh‘{:lorﬁ(ﬁﬁk@ﬁﬁé h.%)saﬁeé'é%ﬂ/t&@e?ﬁﬁlla&ﬁ)let oleguavmm hle34 mnb )

conpound (620 ield 6399, 1 13) ; 62,

- ag 7§8€appd¢ﬁhe qu ure yages ﬁﬁqe T Eeac ion

( Wxtti}e vas/Rarmed 84 ¢ddh ﬂﬂmpeﬁaﬁﬁieQSHbdsghe ﬁlﬁ%hre was

15 further stirred at room temperature for 4 hr. Saturated

agqueous ammonium chloride solution was added and the mixture

was extracted with dichloromethane. The extract was washed

with saturated brine, and dried over anhydrous sodium sulfate,

and the solvent was evaporated under reduced pressure. The
20 residue was purified by recrystallization

(dichloromethane/hexane) to give the title compound (3.54 g,

yield 90%).

Iy-NMR (CDC1l3) &: 2.91 (3H, s), 7.67 (1H, t, J = 8.0 Hz), 7.90

(14, d, J = 7.6 Hz), 8.23 (1H, d, J = 8.0 Hz), 10.20 (1H, s).
25 [0545]

Reference Example 123

ethyl (2E)-3-(2-methyl-1,3-benzothiazol-7-yl)acrylate

[0546]
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(1H, d, J = 8.0 Hz), 7.39 (1H, t, J = 8.0 Hz), 7.84
(1H, d, J =8.0 Hz), 9.46 (1H, d, J = 4.4 Hz), M5
(ESI+): 218 (N%FD [ 0557] io0 Reference Exanple 127
2-{[2-(2-nethyl--1, 3- benzot hi azol - 7-yl ) cycl opropyl ] net h
yl}-1H isoindole-l,S(ZFD-dione [0558] N~ N 0O 15
[0559] To a solution of
[ 27(28ret hyl - 1, 3- benzot hi azol -
cyc opropyl]nzhgfgﬂl (800 ng, 3.65 mmol) obtained
Retg entesbr 261125 in tetrahydrofuran (40 niL)
wer d| added a 20 sol ution (40% 1.97 ni, 4.38 rmol) of
di etfhyl alzodi carboxylate in toluene,
tri phegyl phosphi ne (1240 ng, 4.74 mmol) and
phthal i m de (697 ng, 4.74 mmol ), and the m xture was
stirred wunder nitrogen atnosphere at roomtenperature
f6P°%8 hr. The solvent was evaporated under reduced
pr essulrU@ldeﬁrkﬂlﬂﬂEb@eﬁeéﬂndiﬁghgﬁe,V\&% pulmhépieeﬁiby & lebBasodium
col unm chr omat ogr a NH, et
5 SEURENS Hoxan el OF 0B TR} 557 S5 TarYRERSRFap, (7% D) vas
C QH@@&I rd 56914’8161‘!} ,of yt@}ld dIE%ylphldsbl\/Ehc(a@la@&Bé @..08. 68
- 1.21 (2H, g (% 11 - %.§25,§§ 1H,
m?l 2 mepl) 3ip "s%traEY%Jé’furén? > ﬂll) 05 g thgomizigire
(ks $9irred98oAf X, min. J T The rlela):tlan Jlixthte was ddded a

Z@él@% %%ﬂﬁﬂ%ﬁg% ef%‘%? arzéjcr yét a‘?li%l éégk*{r%#‘w g

joethyd mnadet ah efdtexapéyofuviBn( EBIOHML) 348nd NbE) mixture was

SLS 3, 85 RS0 o ol (s

AmbitulN; wAs98xtracted with ethyl acetate The extract was

washed with saturated brine, and dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure.
15 The residue was purified by silica gel column chromatography
(ethyl acetate/hexane=1/1) to give the title compound (6.50 g,
yield 98%).
Iy-NMR (CDC1ls;) &: 1.37 (3H, t, J = 6.8 Hz), 2.89 (3H, s), 4.31
(2H, q, J = 6.8 Hz), 6.55 (1H, d, J = 16.4 Hz), 7.50 (1H, t, J
20 = 7.6 Hz), 7.54 (1H, 4, J = 6.4 Hz), 7.86 (1H, d, J = 16.4 Hz),
7.%99 (1H, d, J= 7.6 Hz).
[0548]
Reference Example 124 ‘
ethyl 2-(2-methyl-1,3-benzothiazol-7-
25 yl)cyclopropanecarboxylate
{0549]

}S
N

CO,Et
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[ 0560] Reference Exanple 128

1-[2-(2-met hyl - 1, 3-benzot hi azol - 7-yl ) cycl opr opyl ] net ha
namne 10 [0561] S N NH2 [0562] To a sol ution of
2-{[2-(2-nethyl -1, 3- benzot hi azol -7- 1s

yl ) cycl opropyl ] net hyl } - 1Hi soi ndol e- 1, 3( 2H) - di one (333
nmg, 0.96 mmol) obtained in Reference Exanple 127 in
efdwngl (10 nl) was added hydrazi ne nonohydrate (4
m.), and the m xture was heated under reflux for_20
min. THe 3cTUPBRESHREs ofvaPbrapddy™ Ryfrdrer &Yy, 15-6

ARSI UL R . dikR@ hesseie mas id bi¢dua taladearallsoaatlon of
acet ate, _and sat urated aqueous sodi n1@§ £
CHPBSHAY LS uSorari YR eddaditd? Fhel HfudBaY ?Jé’ygem%égyl
exirRxtigd vig hist hyloccacgiatte ﬁlﬂzu‘ié' 4k Q48K red at room

nh dr ous sodlun1sulfate and t sqgl vent was

gHete ffder PedudBdtis é&éa%on FEtTER Midead 2
pwletlled by &ihlyilc acmel3-qolwahyahi prradcagbaphyzINf- 25

oIS 142 oS Jh-dndnes) RTRR ORI 68 b7

-a©.038, (ddd tﬁ')s ndxiﬁfre wds ]&ﬁiéﬁ d9 rooh. 28nperithre (3, 6

s pter e fatglonl epf dlebetludd leoafich yHEl o

—aHkate8 HZh)e, eX¥t 78t Whls Wiashlad—wstlﬁ) Sl‘dZ)lratécﬁ)?ﬁﬁﬁ]ie 2ldhd

R%%%%fnce Ie 129 éég%t%hlg{€1§mng%£agﬁp§ggte

2ecdricorded- mndamobedumnd:paes@u$24-EhQLreﬁzeue was purified by

15 silica gel column chromatography (ethyl acetate/hexane=1/2) to
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30

give the title compound (3.62 g, yield 69%).

'H-NMR (CDC1l3) &: 1.32 (3H, t, J = 7.2 Hz), 1.41 - 1.46 (1H, m),
1.64 - 1.69 (1H, m), 1.89 - 2.03 (1H, m), 2.64 - 2.71 (1H, m),
2.85 (3H, s), 4.23 (24, q, J = 7.2 Hz), 7.03 (1H, 4, J = 7.6
Hz), 7.38 (1H, t, J = 7.6 Hz), 7.82 (1H, 4, J =8.0 Hz).

[0551]

Reference Example 125

[2-(2-methyl-1, 3-benzothiazol-7-yl)cyclopropyl]lmethanol

[0552]

)-s
N

OH

[0553]

Under nitrogen atmosphere, to a solution of ethyl 2-(2-
methyl-1, 3-benzothiazol-7-yl)cyclopropanecarboxylate (3.60 g,
13.8 mmol) obtained in Reference Example 124 in

tetrahydrofuran (100 mL) was added lithium aluminum hydride
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mmol ) and sul furic acid (3.00 nL, 38.2 mmol ) in

nmet hanol (400 nlL) was stirred at 80C for 12 hr. The

sol vent was evaporated so under reduced pressure, and
the residue was diluted with ethyl acetate. This

m xture was washed w th 10% aqueous sodi um hydroxi de
sobusé an, 16ab emcdhdats d1°0r adretl thei mextae Wes edigyed at room

a@@ﬁ{ﬂé&%réoﬁéym syl f%@ rédd sthensal Mantadasi 1uted with
evapor at ed under reduced g[pressure to give the title

c@h*pbhr?d:e(c%e sngl woterd LY 9gugous) FORNIR hepraghdes solution

] gSIRJ()md’ndsi M%ﬁ§o£ﬂ-ﬂrﬂc aéld' @loonﬂ)wﬁerésgéd?fé;-ﬂnddﬁihe
5[ GSEB?r@é@ér%%ﬁf@cEﬁﬁﬂ'p’ré‘ fSBY%oa%é? Rt The extract was

23,6 beOZ Wit hi 9t 3-aRklirobenRzoahe ddiRabdyeSBnhy LM LN Eum
[ 0568] 25 Under nitrogen at nosphere, to a m xture of

meehGAtD- 28| BRe-PITEDE oBRH DRPETE RS ginger gfeBIGRTpPFessure-

aRfe PR ASHIEURE s GRIrDeNad &y 491 9c4,ge2 880 Nl )ch!rﬁmatography
N, N- di et hyl f or mam de ed benz

A AU R TG IR R s L R

10Wg8e88idgegd at 90C for 6 hr, diluted with water and
211 extracted with ethyl acet ate. The_extract was

WaBHBR WCPRL) sat (t-&Ped brihd EndwatlerZand dr'i éiHovdr
anhgdrousssediium) ,sul bate,2.and (1ihe ol 2ed8 (BHs s), 3.66 -

eva re pr essu Th sj.due _
ouaY! P NnIeTar edicog B ess oy g spsidue s o
aced at . "lshqxaned:,l I0l=*B[2)HA)a give the title conpound
yi 1H- NVR (CDC13) 5: 3.95 (3H, s),
154%”%5%@%4" ?Eg %‘L@) '7.28 (5H, m, 7.50 (1H t, J =
8.[056B), 7.69 (1H, dd, J 8.0, 1.2 Hz), 774(1H
d%eference %prfe I—1|zz)6 (e} [0569] Ref erence Exanple 131

2-(2-methyl-1, 3-benzothiazol-7-yl)cyclopropanecarbaldehyde
[0555]

>,\S
N

=0

20

[0556]
[2-(2-Methyl-1,3-benzothiazol-7-yl) cyclopropyl]lmethanol
(1000 mg, 4.56 mmol) obtained in Reference Example 125, 4 A
25 molecular sieves (400 mg), 4-methylmorpholine N-oxide (1340 mg,
11.4 mmol) and tetra-n-propylammonium perruthenate(VII) (80.1
mg, 0.228 mmol) were dissolved in acetonitrile (45 mL), and
the mixture was stirred at room temperature for 40 min. 2-
Propanol was added, and the mixture was stirred for 30 min and
30 filtered by silica gel column chromatography (ethyl acetate).

The solvent was evaporated under reduced pressure. The residue
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met hyl 3-am no-2- (benzyl t hi o) benzoate [0570] SBn H2N
, C(c)2Me 75 [0571] Under hydrogen atnosphere, a

m xture of nethyl 2- (benzylthio)-3-nitrobenzoate
(28.5 g, 94.0 mmol) and a catal ytic anmount of Raney

ni ckel in ethyl acetate (500 nL) was 20 stirred at

r easngeripeedthy eildrca H2lhrelamd chirbhatamdaphy olgfhryl

e PG P78 R0 oY RO RLEC M ATt LGB nG (620 m,
9ﬁa<)ld BIENMVR (CDClS) 8: 3. 86 (3H s), 3.96 (2H s),

11
R o B O ALt b
722210- 2 22 (JSH mjry . 2{"@57212 8 Reffléh eRbe ERAMPPE F32 7.06

2. h | es 7-
RIS o g0 o o2 bt . 4850 . 5

3=abi hdizd+ (DHetfz vilHRi @) bTenzéaﬁeH2(>26 9 59, 98.4 mvl),

a8t (£sagi do{dl- @QAub, 1.75 nmol), water (200 ni) and
concentrated hydrochloric acid (172 nL, 2.06 nol) was

stPpPEd at roomtenperature for 30 min. To the

rﬁégéféﬂbe gkéhgkglg@s added a sol ution of sodi um
nitrite (7 110 nmmol) in water (200 nL

aRd{ {3l %TP?FWJe ndsberigthd@zat- ﬁvlécselqliﬁopflmethfﬂé 18-

paggiﬁa&ﬁgg m@gncghbggted by filtration, washed with
wat er dri ed under reduced pressure to give the

t.PPééJconpound (12.5 g, yield 65%. 1H NVR (CDCL3) 6:
8 (3H, s), 7.76 (B, dd, J = 8.4, 7.6 Hz), 8.40
(1 g, J = 7.2, 0.8\), 885 (1H dd, J =8.4, 0.8

Hz Y/
N
O

[0559]

To a solution of [2—(2—methyl—1,3—benzothiazol—7f
yl)cyclopropyllmethanol (800 mg, 3.65 mmol) obtained in
Reference Example 125 in tetrshydrofuran (40 mL) were added a
solution (40%, 1.97 mL, 4.38 mmol) of diethyl azodicarboxylate
in toluene, triphenylphosphine (1240 mg, 4.74 mmol) and
phthalimide (697 mg, 4.74 mmol), and the mixture was stirred
under nitrogen atmosphere at room temperature for 23 hr. The
solvent was evaporated under reduced pressure, and the residue
was purified by silica gel column chromatography (NH, ethyl
acetate/hexane=10/90—45/55) to give the title compound (948 mg,
yield 75%).

H-NMR (CDC1l3) &: 1.08 - 1.21 (2H, m), 1.60 - 1.73 (1H, m),
2.11 - 2.25 (14, m), 2.71 (3H, s), 3.63 - 3.77 (2H, m), 3.82 -
3.94 (1H, m), 6.93 (14, d, 3 = 7.2 Hz), 7.31 (1H, t, J = 7.2
Hz), 7.66 - 7.80 (3H, m), 7.82 - 7.94 (2H, m),
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Is [0575] Reference Exanple 133

1, 2, 3- benzot hi adi azol - 7-yl net hanol [0576] NNs N1 OH
20 [0577] To a solution of nethyl

1, 2, 3-benzot hi adi azol e-7- carboxylate (10.0 g, 51.5
mmol ) in tetrahydrofuran (200 nL) was added a

s Ltingnpgintiv] 1554~ ril53°Q Sdrepnpsyaldfizeg from ethyl
diisohubylalduyi num hydride in hexane at -78C and the
mxture was stirred for 20 nmin. The nmixture was

sHP rE&d+at I+ Ebnperature for 1 hr, water and 1 M

@L@@ﬁ%a%%ﬂ@sﬁxdr% @61, S9bJ8t i on (20 n.) were added
at 0C, and thé m xture was stirred 213 at 0C for 10

nWmlC‘Ii'ﬁétFﬁe Yeabri 6 Wi xfure SRdsNaddtf 6 M
hygdieehkori€, ael.dof 19, mlk1and thesm xture was
extracted with et hyl acetate. The extract was washed
wl®PBaturated brine, and dried over anhydrous sodi um

sgéf@;&cea@gaﬂgl@ sptvent was 5 evaporated under
duced pressure. The residue was

CFyaret PErTio PRt LaEBk 2k SLNEY MRV I oastine
tifdter; conmpound (8.25 g, yield 960). 1H NMR (CDC13) 8:
2,27 (1H, br s), 5.05 (2H, s). 7.54 (1H d, J = 8.4
HA, 7.62 (1H, t, J = 7.6 Hz), 8.55 (1H, d, J = 8.4

HzY;—8 o [0578] Reference Exanple 134

1@!, enzotd| achF_'7 car bal dehyde [0579] N-S N
r

[0562]

To a solution of 2-{[2-(2-methyl-1,3-benzothiazol-7-
yl)cyclopropyllmethyl}-1H-isoindole-1, 3 (2H) -dione (333 mg,
0.96 mmol) obtained in Reference Example 127 in ethanol (10

mL) was added hydrazine monohydrate (4 mlL), and the mixture

was heated under reflux for 20 min. The solvent was evaporated

under reduced pressure. The residue was diluted with ethyl

acetate, and saturated aqueous sodium hydrogen carbonate

solution was added. The aqueous layer was extracted with ethyl

acetate, and dried over anhydrous sodium sulfate, and the

solvent was evaporated under reduced pressure. The residue was

purified by silica gel column chromatography (NH,

methanol/ethyl acetate=0/100—>10/90) to give the title compound

(142 mg, yield 68%).
1H4-NMR (CDCl3) &: 0.87 - 0.99 (1H, m), 1.03 - 1.16 (1H, m),

1.29 - 1.57 (34, m), 1.81 - 1.93 (1H, m), 2.80 (2H, d, J = 6.4

Hz), 2.85 (3H, s), 6.99 (1H, d, J = 7.2 Hz), 7.36 (1H, t, J =
7.8 Hz), 7.78 (1H, d, J = 8.0 Hz).
[0563]
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[ 0580] Under nitrogen atnosphere, to a solution of
oxalyl chloride (7.03 nL, 83.0 mmol ) in nethyl ene
chloride (50 nL) was added di et hyl sulfoxide (8.84
m., 125 mol) and the 20 m xture was stirred at -78C
for 30 mn. To the reaction mxture was added

1R Febenzistampddi 520l - 7-yl net hanol (6.90 g, 41.5

t

J@éﬂryla& _eHBG 2R, the st e was stirred for 2 hr. To

eaction mxture was added triethylamne (35.0 ni,

20@64tol ) at -78C and the mixture was stirred for 30
m n. The@[s reaction mxture was warned to room

tenperatuye, and stirred at roomtenperature for 4
hQ,Mat urat ed EDsMB ammoni um chloride sol ution was
added g reaction mxture, and the mxture was
extract h nmet hyl ene chl oride. The extract was

washed

“saturated brine, and dried over anhydrous

ssodium 30 sulfate, and the solvent was evapor at ed
under reduced pressure. The residue was purified by
rée8¥§t al I i zati on (nethyl ene chloride/ hexane) to give

the tit) gigomROWRd2 (61122093~ ryiteJo@eaﬂAlcQJa‘%ﬁLd (A43sNyR 123

CDC13) 6: 7.90 (1H, dd, J =
oLy mady syl fugis ppid §-84 It*llH38da § gty g gnhays E:z 100

1HL Q»éa(sl@tlrﬁédb at58{)‘%5§$]: f?lfh@f engR E&;&V@hﬁ w&g%ﬁﬂ@tﬁted
enzot hi adi azo acr
10 wsdem réé)‘?%‘? PIEFSPBES8FITE G %fys‘ﬁ%ﬁsﬁ’ ?%%&W&% By
hydetde .( 1118k gux*éﬂllré wﬁB‘Dh?shdcﬂ wi.eh r ity dryoéarsasof3Gm
sol utjon o
e sRoSphansRcel T (BosTnatad Briifofe Hipg oves

tehhﬁdnuﬁsoEUdfum.@h@fﬂt@, ahdOthargblivhet iad evepwested under
stlrred fo
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25

educed pressure to give the title compound (26.5 g, yield
99%).
'y-NMR (CDCl3) &: 3.98 (3H, s), 7.48 (1H, t, J = 8.0 Hz), 7.84
(14, dd, J = 1.6, 8.0 Hz), 7.95 (1H, dd, J = 1.6, 8.0 Hz).
[0566]
Reference Example 130
methyl 2-(benzylthio)-3-nitrobenzoate
[0567]

| SBn
()QhJ (3()2““9

[0568]

Under nitrogen atmosphere, to a mixture of methyl 2-
chloro-3-nitrobenzoate (20.8 g, 96.5 mmol) and potassium
carbonate (40.0 g, 289 mmol) in N,N-dimethylformamide (300 mL)
was added benzyl mercaptan (11.5 mL, 98.0 mmol) at 0°C, and the

mixture was stirred at 90°C for & hr, diluted with water and
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20 mn. To the reaction mxture was added a sol ution
of 1,2, 3- benzothi adi azol e- 7- car bal dehyde (6.20 g,
37.8 nmmol) in tetrahydrofuran (60 nL) at OC and the
m xture was stirred at roomtenperature for 4 hr.
Vater was added and the m xture was 20 extracted with
eemyztacaeétm@ eThel edatate . wabeveiraégtwiah vashed raitéd
%A{k‘fr +afd, 41|48Vl ANEYd r(ﬂ‘i%ds Q@ézy "Qnﬁwilf:@ﬁse soith
& solvent was evapor at ed under reduced pressure. The
reslmr@ wad the iscilegnbywasi |svapogiiedc ghdem reduced pressure.

ch9 %SQQF@RS% %ﬁt:hﬁ/:{eda%@ gt gf heyanesdiukh @Rfbmatography

recrystallization (ethyl "25 acetate/ hexane) to give

st lfethyl Iaeet@trqy@@ndn%%l/ﬂe-)@/ﬂy itel @i ggdghe tifjengrRmpound
( 13) 1 3%763H t, =72Hz) 433(2H q,J:
%}g g'g16(1H§d J =

2 (1H, J 7.2
HZ5- NMR?(SBCJ(31H5 3.95 84, 2>Hz§ 257 @Hr (DH,” - é|9 3 T 2§ (5H,
Hﬁ) 8.9 ((AH+,dg =g 7 h23, Hr)eo 3an| 08841y Ref ev,ence Hz),
nple 136 et hI
27(1423@Lbéﬁzo¥h15d§azbﬁ5ﬁZ%r)cyclopropanecarboxylate
2%3569P85] N-S N CO2Et [058 61 s To a suspension of
@6sod|un1hydr|de 1.34 g, 30.7 mmol) in dinethyl
s&?ﬁ@?@%ﬁ? E38mi® lRas added a sol ution of
thbﬁﬁ%ﬁ)d—%ﬂhﬁ@@ﬂb@ﬂkyptﬂil@sbéﬁz&ﬁ:eg 30.7 mml) in
di nmet ﬁl sul foxide (50 nL) at OC, and the m xture was
stliop at room tenperature for 1 hr. To the reaction
m xture vB8radded a 1o sol ution of ethyl
(i_F) 3(123& hlad|azol 7-yl)acrylate (6.00 g,
ZN 0 (52 sul foxide (130 nmL.) at 0C, and
the m as stlrred at roomtenperature for 6 hr
Wat er fded and the m xture was extracted wth
et hyl acetate. The extract was washed wth saturated
isbrine, and dried over 15 anhydrous sodi um sul fate, and
tq%sggﬁvent was evapor at ed under

Under hydrogen atmosphere, a mixture of methyl 2-
(benzylthio)-3-nitrobenzoate (28.5 g, 94.0 mmol) and a
catalytic amount of Raney nickel in ethyl acetate (500 mL) was

20 stirred at room temperature for 12 hr, and filtered through
celite. The solvent was evaporated under reduced pressure to
give the title compound (25.7 g, yield 96%).
ly-NMR (CDCls) &: 3.86 (3H, s), 3.96 (2H, s), 4.43 (2H, br s),
6.77 (1H, dd, J = 1.2, 8.0 Hz), 6.89 (1H, dd, J = 1.2, 7.6 Hz),

25 7.17 - 7.15 (3H, m), 7.24 - 7.21 (3H, m).

[0572]

Reference Example 132

methyl 1,2,3-benzothiadiazole-7-carboxylate
[0573]
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reduced pressure. The residue was purified by silica
gel colum chronmat ography (ethyl acetate/hexane=1/2)
to give the title conmpound (3.00 g, yield 47%.

IHNWR (CDC13) 8: 1.33 (3H, t, J =6. 8 Hz) , 1.45 -

1, H m , 20 1.71 - 1.75 (1H n), 2.04 - 2.10
(¥, 2.75 - 2.80 (1H, m), 4.18 - 4.30 (m 2H),
7N38( H, dcq Mgs Hz). 7.59 (1H, t, J = 7.6 Hz),
8. 2 4 Hz). [0587] Reference Exanple
137

] benzot hi adi azol - 7-yl ) cycl opr opyl ] net hano
[ 0588] S'~6 N"H [0589] 216 To a solution of ethyl
2-(1, 2, 3-benzot hi adi azol - 7- yl)cycl opr opanecar boxyl at e
(80674, 3.22 mmol) obtained in Reference Exanple 136

in tetrah drofur é 0 n%) was g ol ution % k%
A 6.9
oo i RS e el B T e B A R e et
h@xa%.llatnmoYB,Caaﬁﬁlthﬁslm xuume Mas . Warmaqg, t@a’d?eﬁ:OIITZOO mL)
temperature over .1 hr. To.the r re wer e
B AT EF S P RTS8 GBIt e GRP RS HEP on
(éﬁlml-_éd at Hfom awrdptheturiex for e30vasnst iTor ede a:tea@ﬁlbmr
To the.r act n1x ur e,.was_ add d
FPifhls s M LaPLoRML1 o KE UGBS AH00E F000 o, 120
emmbaphedwmtéh @obyhlacat at@.anthenextixacke waess sthashed at

urat.ed i ne, and. dri ed over ,an r.ou od i.um
D b i Y R DG iRt T b DL
pweskerd erlthT\heeterresaddedM@si pudqnf |r@dub§/d smelsear@edo give

c ra a t t.at e/ hexane=1/3) to
g?bg 'éﬁﬂlt éﬂg%%gg%ﬁ%QF g%LL§%% ?s yield 99%.

1H=1+um (CDL3) 58:4.D8083K, K)127 (14, (1H) , dd, 17=-814,2T7.6 Hz),

(%Ht;o”TlH lid(50c|7_|—17 %7 gléé'GH{S) 818559&11& 1486 &lHa 'D 0.8 Hz) .

ddi05?l51:72 0.8 Hz), 7.57 (1H, t, J:76Hz) 846
(REfefonch Ex8mhdiaka 20 M5 (ESI+): 207 (MHH).

1,2,3-benzothiadiazol-7-ylmethanol
[0576]

N-s
OH

[0577]

To a solution of methyl 1,2,3-benzothiadiazole-7-
carboxylate (10.0 g, 51.5 mmol) in tetrahydrofuran"(zoo mL)
was added a solution (1 M, 154 mL, 154 mmol) of

diisobutylaluminum hydride in hexane at -78°C and the mixture

was stirred for 20 min. The mixture was stirred at room
temperature for 1 hr, water and 1 M aqueous sodium hydroxide

solution (20 mL) were added at 0°C, and the mixture was stirred
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[ 0590] Reference Exanple 138

2-{[2-(1, 2, 3-benzot hi adi azol - 7-yl ) cycl opr opyl ] net hyl } -
1H isoindole-1,3(2H) -dione 25 [0591] O ,N-S NN f

i Q [0592] To a solution of

[2-(1, 2, 3-benzot hi adi azol -7 30 yl)cycl opropyl ] met hanol
(at 0UCgfoR.165mimp| Yoobteaineedtion rRaferemes &eahleeM137
H%&féamwﬁé Ojéiﬁagld 3, ”la)ld e m@s!a% ¥as 24 30k BE It h

% 2.65 , i et azodi car boxyl at e

.ﬁtmdl @eRbate rj Blh‘élﬁ?qtﬁﬁé pwﬁSn@aelle%sﬂﬁh B B ahRd | HriZRd
pgﬁ&]%ﬂlgﬁd@vélg%ﬁh?gro@s 30a P 1 ra0E, the Hhé“shﬂl@eﬂ@swas

stirred under rogen at nosphere at room t enper at ur

f OYABTaRPS T FREUCEREEPBI X 1 el % AgEdPurLEied by
di-gt Fydt 287 O£h Cib Qivh ‘3%céﬂaég?me&hanéﬁjgQonalﬁé,the title
tri phenyl phosphi ne ( ng 3.15 mmol ) and

pRPFRAYTK dB- 163 M@el‘é 9f5 mmol ), and the nixture was

f Ui hRar ( c§é13?r§d Junpgef i bLOgEN AlBDSPHNEIS . al . $0qaH, d, J
te er at ure

or hr . The ol ven S _evaporate
urider rHéducédGQprégsu'f'e %HJGZ iro rg@ ana 9.4 52
pypsfded by silica gel coI urm chr omat ography ( NH,
et hyl acet at e/ hexane=10/90-*45/55) to give the title
e Fi@%ﬁeg,mgi eld 829 . 1H NMR (CDC13) 8: 1.13
'1123?1&&&ﬂotﬂiadiﬁz€3e-7éba%ﬁaidéﬁyd@, 2.24 - 2.39 (1H,
[Qsi 66 (1H, dd, J = 14.2, 8.1 Hz), 3.95 (1H, 15 dd,
J #0, 6.1 H), 7.25 (1H, d J =7.2 Hz), 7.52 (1H
ddN-—S— 8.3, 7.2 Hz), 7.70 - 7.81 (2H, m), 7.84 -
5 (RH, m 8 42 (1H, d, J = 8.3 Hz), nelting point:
, rystalllzed from et hyl

[0580]

Under nitrogen atmosphere, to a solution of oxalyl
chloride (7.03 mlL, 83.0 mmol) in methylene chloride (50 mL)
was added dimethyl sulfoxide (8.84 mL, 125 mmol) and the
mixture was stirred at -78°C for 30 min. To the reaction
mixture was added 1,2, 3-benzothiadiazol-7~ylmethanol (6.90 g,
41.5 mmol) at -78°C and the mixture was stirred for 2 hr. To
the reaction mixture was added triethylamine (35.0 mL, 249
mmol) at -78°C and the mixture was stirred for 30 min. The
reaction mixture was warmed to room temperature, and stirred
at room temperature for 4 hr. Saturated agqueous ammonium
chloride solution was added to the reaction mixture, and the
mixture was extracted with methylene chloride. The extract was
washed with saturated brine, and dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure.
The residue was purified by recrystallization (methylene

chloride/hexane) to give the title compound (6.20 g, yield
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1-

n

2-

y

1

(12
1

P
a

0O M5 (ESI+): 336 (M+H). [0593] Reference Exanple 139
[2-(1, 2, 3-benzot hi adi azol - 7-yl ) cycl opr opyl ] net hanam
e [0594] NS NNH2 25 [0595] To a solution of
{[2-(1, 2, 3-benzot hi adi azol -
I)c%clopropyl]nethyl}-lkkisoindoIe-l,S(ZFD-dione

30 2.98 mmol ) obtained in Reference Exanple

3§-mﬂz qktha fgﬁ' s{ 30 gL ) 1%%@‘19‘611 fydr azp ﬁ@z)mﬁof‘él d(rlﬁt eqd,
m xture was heated under refiux fo

§'n1ﬁ 2ﬂﬂezs%¥beﬁ%9ﬂaénév§60rﬁre@ 4218- Ukiger }%dﬁ%éaﬁ
lsgssure. The residue was diluted with ethyl acetate,
nd sat urat ed aqueous sodi um hydrogen car bonat e

5sdPaBtbn was added. The aqueous |ayer was extracted
Wirkhe eéiod Exaﬁpiéuyas and dried over anhydrous sodi um

Ssu
r

Ifate and the s sol vent, was eva t ed .under

SR\ eSS bt 2. ITRenFeAtearaL Ty FETEE By sili ca

ggloseei utm chr omat ogr aphy (NH, net hanol / et hyl
acqyjatg=0/100-).10/90) to give the title conpound

(iﬁ ], yield 83e). 1H—NNR (CDC13) 3: 0.95 - 1.07

( ™\, .08 lo 1.28 - 1.57 (3H, m,
1. 93 03" ( 10@2%%3 (2H, d, J =6.8 H), 7.32
(1H, =72Hz) 7.52 - 7.60 (1H, n), 8.45 (1H,
d, J 3 Hz). [0596] Reference Exanple 140 15

nmet hyl “2- net hyl - 3- (sul fi nyl am no) benzoate [0597] QAS

° N Ca2Me [0598] 20 To a solution of thionyl chloride
(60683, 91.0 nml) in

15

20

25

30

To a suspension of 55% sodium hydride (1.81 g, 41.5 mmol)
in tetrahydrofuran (30 mL) was added a solution of ethyl
diethylphosphonoacetate (8.31 mL, 41.5 mmol) in
tetrahydrofuran (10 mlL) at 0°C and the mixture was stirred for
20 min. To the reaction mixture was added a solution of 1,2,3-
benzothiadiazole-7-carbaldehyde (6.20 g, 37.8 mmol) in
tetrahydrofuran (60 mL) at 0°C and the mixture was stirred at
room temperature for 4 hr. Water was added and the mixture was
extracted with ethyl acetate. The extract was washed with
saturated brine, and dried over anhydrous sodium sulfate, and
the solvent was evaporated under reduced pressure. The residue
was purified by silica gel column chromatography (ethyl
acetate/hexane=1/1) and recrystallization (ethyl
acetate/hexane) to give the title compound (8.70 g, yield 98%).
H-NMR (CDCl3) &: 1.39 (3H, t, J = 7.2 Hz), 4.33 (2H, q, J =
7.2 Hz), 6.46 (1H, d, J = 16 Hz), 7.72 (1H, t, § = 7.2 Hz),
7.83 (14, d, 0§ = 7.2 Hz), 7.94 (1B, 4, J = 16 Hz), 8.69 (1H, d,
J = 7.2 Hz).

[0584]
Reference Example 136

ethyl 2-(1,2,3-benzothiadiazol-7-yl)cyclopropanecarboxylate
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15

20

25

benzene (60 nL) was added a sol ution of nethyl

3-am no- 2- net hyl benzoate (13.1 g, 91.0 nmmol ) in
benzene (31 nmlL) at room tenperature, and the m xture
was heated under reflux for 18 hr. Water was added,
and the m xture was extracted with 25 dichl oronet hane,
WePH¥ed with saturated brine, and dried over anhydrous
sqm% sul fate. The sol vent was evaporated under

ducd prere to give the title compound (17.3 g,

0 . NI\/R 13) 8: 2.57 (3H, s), 3.86 (3H,
(1H,t, 30 8.0 Hz), 7.78 (1H, d, J = 8.0
(1H, d, = 8.0 Hz). [0599] Reference
Exanpke~141 219 mst hyl
2, 1-benzi sot hi azol e-4-carboxylate [0600] S N COzMe

0601] To a solution of nethyl 2-nethyl-
( 8l“si]nyl am no) benzoate (15.0 g, 71.0 nmol) in benzene
(200|fm%)?\ﬁﬁ%ﬁéﬂﬁﬁﬁh,@fseb%ﬁﬁdﬂiuﬁfhydrlde (1.34 g'lfo 7(?mol)
N-sul finyl met nes am de (1 nmo an
S5 IPRESY D 30 1303 Yoo cisten dh et ot o ) "o
O&mﬂwym&cﬂoueﬁlm x.tdmeevvas Teeat esb Undeply efd diméoiiyl

hr, water was adde andg&age m xture was .extracted

FESRITE b Bt Brbt Fartter T P AL o B GTHg LR (1F Foom

S‘@émﬂeahedrebrﬂoﬁel hﬂ.ndertI&d reeetianmidions wwedadded a

SHLL8, BELA0E paLVe vos, GuoReralad.Inder, pediosd

c od; om gc hz DramagL ppity dlméhyjzl aa@ﬁifakjaddw exnan erm2)0/a&0p°c,t and

Ve 4 h%géé &Ja%lg?ggfe% %t( g %&g:’(ef%'leﬂ\tgu%?%r 86 glILNM:%ater
sz;s adaecgar(on_mhedmlmmems HRtragted With, eghyl) acegage.
Hf})xe e]erQét (v;'aig’ wa@ed %g.tﬁ’xog%lra%%ﬁe}gﬂ}fé? gﬁér@i%dléger

anhydrous sodium sulfate, and the solvent was evaporated under

reduced pressure. The residue was purified by silica gel
column chromatography (ethyl acetate/hexane=1/2) to give the
title compound (3.00 g, yield 47%).
'H-NMR (CDCls) &: 1.33 (3H, t, J = 6.8 Hz), 1.45 - 1.50 (1H, m),
1.71 - 1.75 (1H, m), 2.04 - 2.10 (1H, m), 2.75 - 2.80 (1H, m),
4.18 - 4.30 (m, 2H), 7.38 (14, d, J = 6.8 Hz), 7.59 (1H, t, J
= 7.6 Hz), 8.51 (1H, d, J = 8.4 Hz).

[0587]
Reference Example 137
[2-(1,2,3-benzothiadiazol-7-yl)cyclopropyl]methanol

[0588]

N~8
N OH

[0589]
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2, 1-benzi sot hi azol -4-yl nethanol [0603] S N OH 25
[0604] To a solution of nethyl S

2, 1- benzi sot hi azol e- 4-carboxylate 220 (5.00 g, 25.9
mmol ) in tetrahydrofuran (129 nlL) was added

di i sobutyl al um num hydri de (1 M hexane sol ution, 78.0
mL, 78.19 angplutign ofgthvangd- the drikersdhiasdiazqlred

a1 | opdLeRpetattbexyiMe 38D6-mdlhe. beamid19nNosod iHdqon
mgs;coof% H?o 08, aﬁy méigr SIﬁ%s added. Thg nfkturen

wBsfesancec Evarrdia A 36t Hy|teagabi e furaasrdy M t ¥es added a

sabuheied (Brine eandrdrd &3 eaMeT) YO k061 wilinum
sul fat e, and the sol vent was evapor at ed under reduced

5 pi‘lé@é{#% in Irpganeesitduls Wasnuhief MeEtHiE $RE|€Mgd) to room

C o LHpEr £hi-MBFHIraphy T()eEHé!' re3eet 84 efhexan eredd/ 88)ed 0

give the title conpound (4.2 g lo yield 98@3 1H-NI\/Ro

(@pEyB)arg: 1MoEavepHs godipm=hgdypiide Selypionpl0 qul)jas 0°C

8agd F%HGS m?ulfsgré ;v}ﬁa?sggi(:iﬁce'dd @tgoddz)sfo:éﬁtﬂlmﬁé HéIQOd QIiIe_[]rea)ctlon
.8, 6. . = 8. : s

[ BéBEITe peSRbHb ol BydaRhecTs cla"fo aly°2nd e

10 2 mlxbery iwvaet BxeZ-teddw et Mhﬁﬂhydiﬁ:atboaiﬁ]a &xtMN2Owas

[ 0607 er nltro%§n at nosph | f ox

( Toonta R oSt SN DO RIST St & BRer iR e Sty
Chhmfa&e, (a&dGBhHLsolvEﬁtOWHﬂDéx)aﬁomade@ hhrmiemneéhm (pZ@@sure .

tur was stirred f
Tohentesith: ol Bt ied RS 35S el Rl (DhaifefBtony
2, (2thehzceabhe Azodand= yymtdmagd)ire (#he2@igle compound (660 mg,
15 yield 99%).
'H-NMR (CDCl;) &: 1.08 - 1.12 (1H, m), 1.17 - 1.21 (1H, m),

1.50 - 1.57 (1H, m), 1.59 -~ 1.66 (1H, m), 2.09 - 2.13 (1H, m),
3.66 - 3.82 (2H, m), 7.34 (1H, dd, T = 7.2, 0.8 Bz), 7.57 (1H,
t, d= 7.6 Hz), 8.46 (iH, d, J = 8.4 Hz),

20 MS (ESI+): 207 (M+H).
[0590]
Reference Example 138
2-{[2-(1,2,3-benzothiadiazol~7~-yl)cyclopropyl]methyl}-1H-

isoindole-1, 3 (2H) -dione

25 [0591]
O
N~8
N N
O
[0592]

To a solution of [2-(1,2,3-benzothiadiazol-7-
30 yl)cyclopropyl]lmethanol (1.00 g, 3.65 mmol) obtained in
Reference Example 137 in tetrahydrofuran (50 mL) were added a
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5

10

25.4 mol ) in dichloronmethane (54 nlL), and the m xture
was stirred for 2 hr. To the reaction m xture was
added triethylamne (32.2 nL, 229 mmol) at -78C, and
the m xture was stirred for 1 hr. The solvent was

evapor ated under reduced 30 pressure. The residue was
peeivtied b40%i i 6a el Sebl umiel) chf odatdyl apindicerpgrylate
acet X erqt it 0
%9%13@5 a\ﬁ%égé hots%hgﬁé/ I\Sl&Rlég C%Cé 80 15:967@6%51(@1'_'
Hhthpl&mgd@ (Q§78mgi)6 3P BgokkkHang thglmAXGuEp}wgp sglqK§d
(éﬁ@eﬂjnlgr &h 8efBiphe@ 46 LR t8hpedd @ £ddHo 8F. To

[ 0608] ef erence Exanpl e 144 et}ﬁ

(o r?aezlqn BEEIEBt FRTEZ 8fded ;ﬂl)?éb%aa@éilc?m@]lase N-32
-m; 2J98Bkmoi)0 [t%gz@elnﬁ@elsgpnﬂer qges @ mspb%@l)tgndi
suspensi on of sodi um hydrl e (60% 26. 6 _mmol )

i phthaldmiger Gfadr 2. (30 nfodlrs a&ﬁ‘d?é}éie émg%fléi? i'GF gprther

ethydradi ahlyt phesphoncaeetgherd 4+830dth tempeAdt Ur@lEdr i 20
tetrahydrofuran (10 m.) at 0C, and the m xture 15 was
sBFrr 8BS FRRLVEAT IS CFEPPHRL G ABEP SR r P SAEYT SaRif the

areSituet iw@ﬁ @fu&aédh@ﬁ@l&@wl@Ziolceiémsaﬂhainﬁledmda@hy (NH,
(3.94 ¢ I n tetrahydrofuran

.3 n), d
t AERYH ﬁFﬁF%t%ﬁseX\%ﬁ?n%%’ 9034306 F%rﬁfaﬁaFE et%\}@z C%?L?ﬁu.nd
Wat e32 wgsyadtked2and the mixture was extracted with
hy| t at Th t t hed wit
SHTE SPReTr Tang ot S8%r Mnngabbus Tnddnesium -

sal 2at-e,2.3and1i hen)soBvedt (as déyapor dtded, uBderiz)edBcesl (1H,

15 CHR o R ot gt Bty | (ot Ky Stetar of Hovahe-borad}t

20

25

30

giive &.t% ﬂLfIIEZ)Goﬁpﬁbﬂlrrd 7(41802H,g,m)y| @l 8% 85% 95 2&H, m),
R AL Ao 2 S S
7m52tiﬁ§4pom§t:'ﬁ291— 125°C (recrystallized from ethyl

acetate/hexane),

MS (ESI+): 336 (M+H).

[0593]

Reference Example 139

1-[2-(1,2,3-benzothiadiazol-7-yl)cyclopropyl]lmethanamine

[0594]

N~§
N. NH,

[0595]

To a solution of 2-{[2-(1,2,3~-benzothiadiazol-7-
yl)cyclopropyl]methyl}-1H-isoindole-1, 3 (2H)-dione (1.00 g,
2.98 mmol) obtained in Reference Example 138 in ethanol (30
mlL) was added hydrazine monohydrate (12 mL), and the mixture

was heated under reflux for 15 min. The solvent was evaporated
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30

(1H, d, J = 8.0 Hz), 8.06 (1H, d, J = 16.0.Hz), 9.49
(1H, s). [0611] Reference Exanple 145 30 ethyl

2- (2, 1- benzi sot hi azol - 4-yl ) cycl opr opanecar boxyl at e
[0612] 222 S N CO2Et [0613] Under nitrogen

at nosphere, to a suspension of sodium s hydride (60%
1uf@m re@dcdd mrespuie. drnetiesideel fasxiddéutad¥ithigthds

agégéat} Sghiiltéaciﬂrg;f:e& ran%]%wy' wlmxe{awgbhogé%n@e%

I met sul f oxi de nm) at
aﬁellmtrﬂ@n nas(tqﬂd@dméfhg aw%aJSatlaV%matSems*‘e%ﬁt@ﬁeWWr ethyl

e«r@cet hsnd r&%ﬁl B M thYa Lo S cREER A Fa 0k ! Utarfan Ak
ﬁ JE)-3-(2,1 i o benzisothiazol-4-yl)acryl ate

(&Osvoen} wae. %vam%p)teqi rrgierreregiceds nr e Ge (DO TREIdug was
OG- ARt BE & Xlddr Sel’\ﬂ:%l%}r&)r&%%néttoﬁ%ﬁy tgAperature

for 12 hr. Water was added to the reaction m xture,
andthdrelferhyt @ogsstes@/198tdd A0 htetdiye Beettdtée Wound

exggaqﬁ ggglavagsg%@d W th saturated brine, and dried
oyer an ydrous 1s sodium sul fate, and the solvent was

eVEPBRat EBCMder O-88utel 07prdBeutle. 1TRE T dsPAuélHma) -

pt_ﬂ_rizéleq By s34, ¢3,9¢elox0l Q”DB Ci, OfR} ogrs@phyﬁ,(eihw = 6.8
ate/hexane 20/80) to ive_the t|tIe

(ﬁz?/o H,3%ilélig &3oh = r(E3AL3) 1800 1‘1§3 éH 45 S1H,
—d7 3&3),3 g0 - 1. 45 (1H m, 20 1.67 - 1.72 (1H

98 - 2.02 (1H, m, 2.83 - 2.88 (1H, nm), 4.24
(éPP 8 3 =72 H), 6.90 (1H d, J = 6.4 Hz), 7.36
( REferditte ~ﬂ‘.xam;8].e8146 4 Hz), 7.74 (1H d, J = B.B Hz),

Referenc n‘gl e 146 25

[ E‘ef@(’f}og‘ﬁg@%ﬁhl(ﬂ%f rhy]ﬂm)lgﬁ} 6pY! | met hanol
[ Q65571 S

O~ __N CO,Me
~g* 2

[0598]

To a solution of thionyl chloride (6.63 mL, 91.0 mmol) in
benzene (60 mL) was added a solution of methyl 3-amino-2-
methylbenzoate (13.1 g, 91.0 mmol) in benzene (31 mL) at room
temperature, and the mixture was heated under reflux for 18 hr.
Water was added, and the mixture was extracted with
dichloromethane, washed with saturated brine, and dried over
anhydrous sodium sulfate. The solvent was evaporated under
reduced pressure to give the title compound (17.3 g, yield
90%) .

IH-NMR (CDCls3) &: 2.57 (3H, s), 3.86 (3H, s), 7.21 (1H, t, J =
8.0 Hz), 7.78 (1H, 4, J = 8.0 Hz), 8.41 (1H, d, J = 8.0 Hz).
[0589]

Reference Example 141
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N OH 223 [0616] To a solution of ethyl
2-(2,1-benzi sot hi azol -4- yl)cycl opr opanecar boxyl at e
(2.70 g, 10.9 mmol) obtained in 5 Reference Exanple
145 in tetrahydrofuran (54.6 nlL) was added

di i sobutyl al um num hydride (1 M hexane solution, 32.8
mieth32. 8, 1fimnkz) sathiaz8Ce-armhrbheyabet ure was stirred
a O&ﬂ@ﬂ1tenperature for 3 hr. The reaction solution

cooled to 0C, and water was added. The m xture

wag extracted with ethyl acetate, 10 washed with

dt ed brine, and dried over anhydrous sodi um

T 0 nt was evaporated under reduced

s “%9@'#’!% due was purified by silica gel

mm chir omat ography (ethyl acetate/ hexane=33/67) to
itle conpound (1.48 g, yield 66%. is

1H NMR(CDC13) S: 0.96 - 1.01 (1H, n), 1.11 - 1.15
(1H nm, 1.42 - 1.50 (1H, n), 1.91 (1H br s), 2.15-
2.20 (1H, m, 3.55- 3.61 (1H m), 3.91 - 3.96 (1H,

smj06®LI87 (1H, d, J = 6.8 Hz), 7.34 (1H, dd, J = 8.8,

6.8 Hzhro 4. &Jukdibh &6 mbthyB Brdehy1-£. 58 (1H s), 20
M (ESI ). 206 (MH) . 0B :

2{suinylaning Peasedtazdr- 4-94 Ydy 81 BiHdpyh
| 80) RER! ﬁdéec@(azﬁ))igfﬁiﬁ o2SNE D68 hy OhethalNeBuyfdnam@de (10.0
[0619] To a sol ution, of

yP) ciel% %l%?ﬁ%neE1801Wr3.

17] Reference Exagg{e 147

ey 1A

R kel o

101 i) Ref @pencenExampleod 461 dthirt efdAnpdead umal r( 39 1dx) for

15

20

25

wer e added a

8 hr, water was added, and the mixture was extracted with
dichloromethane. The extract was washed with saturated brine,
and dried over anhydrous sodium sulfate,‘and the solvent was
evaporated under reduced pressure. The residue was purified by
silica gel column chromatography (ethyl acetate/hexane=20/80)
to give the title compound (5.0 g, yield 36%).
4-NMR (CDCls) &: 4.01 (3H, s), 7.52 (1H, dd, J = 8.8, 6.8 Hz),
7.09 (14, 4, J = 8.8 Hz), 8.11 (1iH, d, J = 6.8 Hz), 10.04 (1H,
s).

[0602]

Reference Example 142
2,1l-benzisothiazol—-4~-ylmethanol

{0603]

X OH

[0604]

To a solution of methyl 2,l-benzisothiazole-4-carboxylate
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224 solution (40% 745 ng, 4.09 mmol) of diethyl

azodi carboxylate in toluene, triphenyl phosphine (1.16
g, 4.43 mmol) and phthalimde (652 ng, 4.43 mol),
and the m xture was stirred under nitrogen atnosphere
at roomtenperature for 26 hr. To s the reaction
mi( Xt U ey, Wb e addéd oh dtetyhhydnydiucanbobd abb Wapq5ddeg,

6 3 I
AARRTR e (EABCTVA PGSR B ddal o ) Jugnd
fmmbh)erat 87890, edndinder mpktuxsg@as attiggeHeate mpomr berperature
! #apes U el Ologofion SI0S AR M cIRABACYARPEA EHh water

réduced pressure, 10 acet at
5addédadde|dsol‘1m?| Bixbne iWéIF Walcltﬁfié’l‘lé@ sFrylRgetake:

Sgclagﬁéﬁ WRE Svanakalad-iwadernd Qﬁli“é@doﬁreiﬁkl{/@rou-ghgodlmn
residue was recrystallized from nethanol ive
e Eeoprgpsure.

t pul Eatonmpadnthg 690 VeRy, 3A ¢vgreiafed PﬂdRIR/F??
Tﬂxé res]ld%l \(J%’Lpu'f)i.fléd % s:.iltﬁag f@ll'li:oﬂ)mn LBrefnadd Taphy
(1H m, Hz), 3. 89
(1p¢hy¥kpcejate4h§&§ne52Qyqqg)to6g;q§ ?Hq tatl% coqgogngts4 .2 g,
10 ygglékﬁ,)dd J =9.1, 6.9 Hz), 7.64 (1H d J =091
Hz), 7.71 (2H dd, J = 5.2, 3.0 Hz), 7.86 (2H, dd, J
="B-NMR 3COCHR) 8: .93 (I, td, TJ==6-01 HE) 13- 012§ 2%e|dri g™
PELDL ST 0 ke b 818 hiped omiEanal) 5 s
+ el enent VAR or
CHF¢ul &t%ed (é&o d,cJ 588y Hay S% Si B 38 Found (%:
C[0668509; H, 4.20; N, 8.49. 25 [0620] Ref erence

Exanpl e 148
151-"‘?%—%‘?}‘?— BEAZER Sotfitazol - 4- vl ) cycl opr opyl | met hanani ne
[ @6 21bers i sNtMRz0130 4F 06241 d2RBde
[0606]

N o

20 [0607]
Under nitrogen atmosphere, dimethyl sulfoxide (10.8 mI,

153 mmol) was aaded to a solution of oxalyl chloride (6.68 mL,
76.0 mmol) in dichloromethane (200 mL) at -78°C, and the
mixture was stirred for 30 min. To the reaction mixture was

25 added a solution of 2,1l-benzisothiazol-4-ylmethanol (4.20 g,
25.4 mmol) in dichloromethane (54 mL), and the mixture was
stirred for 2 hr. To the reaction mixture was added
triethylamine (32.2 mL, 229 mmol) at -78°C, and the mixture was
stirred for 1 hr. The solvent was evaporated under reduced

30 pressure. The residue was purified by silica gel column
chromatography (ethyl acetate/hexane=20/80) to give the title
compound (3.94 g, yield 95%).
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To a solution of 2-{[2-(2,1-benzisothiazol -
yl ) cycl opropyl ] net hyl }- 1Hi soi ndol e- 1, 3( 2H) - di one (500
ng, 1.50 mmol) obtained in Reference Exanple 147 in
et hanol (15 nlL) was added hydrazi ne nonohydrate (6
m.), and the m xture 5 was heated under reflux for 20
- NMRh €CROY et TWeS ENflapddat &d- 8ufdef- & dducett83 (1H, d,
5e55é1r8eﬂzg he; nesicgye yag did uf ed)W 141 1@t hyh, Acetals
and saturat ed aqueous sodi um hydrogen car bonat e
séliit is9n was added. The aqueous | ayer was extracted
thyl acetate, and dried over anhydrous sodi um
sulfate, and the lo solvent was evaporated under
rB@%@%rE&@%ﬁl@ 14fe residue was purified by silica
9etneo! (@@7 -ghromatbegr 8w 6 Dbt - 8t hasse)1 et hyl
acetat e=0/100-110/90) to give the title conmpound (263
n@%%lel d 860). 1H NWVR (CDC13) 6: 0.93 - 0.98 (1H, m,
g - 1.07 (1H, m, 15 1.34 - 1.39 (1H, m, 2.02 -
H m, 2.85 (2H, d J 6.6 Hz), 6.83 (1H, d,

INE 6. 7.3 bwg 9.1, 6.9 H), 7.67
( NP e t47 (1H s). hidden (2H). [0623]
Exa 20 trans-N-{[ 2-(2-net hyl - 2H i ndazol -4- yl)

yl]methyl }acetam de [0624] N H M 1 Nu0O 25

trans-1-[ 2-(2- et hyl - 2H i ndazol -
yl)cycl opropyl ] net hanam ne (100 ng, 0.497 mmol) and
t qoetty! am ne (104 pL, 0.746 rmol) in tetrahydrofuran

(5 nmb) s added ace drj 70.5 L,

nol ) L}W\(]ﬁ%ﬂf ?%tém%nc%%fl?sﬁg éhdt? he(S Tire™ Og sodium
shiytr bk at60kpom terper i dimeofl prirp tertnrahydl'rroéulreactlwomls)

sol ut| t ed th t t

Sab e e il aheendf) Rt i BBeette (1 00
evapormicld iunterrahgducturgor €38 unle) amdotheanésiueinasre

p%%gfé€§¥ggé §g£iéﬁimin. To the reaction mixture was added a
solution of 2,l-benzisothiazole-4-carbaldehyde (3.84 g, 24.1
mmol) in tetrahydrofuran (8.3 mL), and the mixture was warmed
to rodm temperature over 4 hr. Water was added and the mixture
was extracted with ethyl acetate. The extract was washed with
saturated brine, and dried over anhydrous magnesium splfate,
and the solvent was evaporated under reduced pressure. The
residue was purified by silica gel column chromatography
(ethyl acetate/hexane=20/80) to give the title compound (4.80
g, yield 85%).
ly-NMR (CDCl1l3) &: 1.38 (3H, t, J = 7.2 Hz), 4.32 (24, q, J =
7.2 Hz), 6.62 (1H, d, J§ = 16.0 Hz), 7.46 - 7.52 (2H, m), 7.91
(14, 4, J = 8.0 Hz), 8.06 (1H, d, J = 16.0 Hz), 9.49 (1H, s).
[0611]

Reference Example 145
ethyl 2-(2,1-benzisothiazol-4-yl)cyclopropanecarboxylate
[0612]
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5

10

15

20

25

gel colum chromat ography (nethanol /et hyl
acet at e=0/ 100-*10/90) and recrystallization (ethyl
acet at e/ hexane) to give the title 5 conmpound (63.2
ng, yield 529 . 1H NWR (CDC13) 5: 0.90 - 0.98 (1H, m,
1.09 - 1.17 (1H, m, 1.32 - 1.46 (1H nm, 2.00 (3H,
S)2.04 - 2.11 (1H, m, 3.33 - 3.40 (2H, m, 4.22
§, (1H br s), 6.63 (1H, d, J = 6.9 Hz),
8.8, 6.9 Hz), 7.50 (1H, d, J = 8.8
' [ting point: 153 - 154C
al 11 zed fron?%ttnﬁyl acet at e/ hexane), M5
14 (MtH), el enmental analysis: for C14HL7N30
ulated (9%9: C, 69.11; H 7.04; N, 17.27 Found
(%9: C, 68.96; H 7.09; N, 17.24. [0626] Exanple 2
trans-N-{[ 2- (2-net hyl - 2H i ndazol - 4- 20
yl[9€lll opropyl ] met hyl } propananide [0627] NH N
Ny nit3628h ZGnokPharsOli¥ hoBusension of sodium
trans- Pﬁ[dg?(Z- met hy I-ZHE?ndazol -4- 8

yhyeyideo£Bpy | -t Ean%ﬁn"né‘m%h i fgrethdh §ubhorideaddoo

tﬁL?tJJ’b»Q aakeg { 8314tkon Q6361 mewm )lsthé:&idlﬁﬁYﬂ&cﬁifdéf ap.43
(3 mL) was_added propionic anhydride (49.0 L, 0.382

ol 34 Uhamel) i démerhvg sudhecidre (AP tThe akm8 Gt PPR e
ahllkﬂm h@@@%ﬁfﬂéﬁegﬁ Ofooﬁp téﬁpé&atugzheof €aefi. 0o the
solution was diluted with saturate equs,.sodj u
hy8RoGk Barborfat@ssafid 6nse %O%Pée%?%%éﬁb%- 2,1~
emaﬁ@iﬁt&daww—yueduwmw e@3S8l &y,and. 6 hendlesigutinsasyl
purified ca _gel columm chronmato rah

Pt Feirigles ARSIt ot Gicecand Gohe BrBese HgeprtiFrseat room

t itbhpeompeunsr (BB h@ . NJJater was added to the reaction mixture,

and the mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, and dried over anhydrous
sodium sulfate, and the solvent was evaporated under reduced
pressure. The residue was purified by silica gel column
chromatography (ethyl acetate/hexane=20/80) to give the title
compound (2.70 g, yield 53%).

l§-NMR (CDCls) &: 1.33 (3H, t, J = 7.2 Hz), 1.40 - 1.45 (1H, m),
1.67 - 1.72 (1H, m), 1.98 - 2.02 (1H, m), 2.83 - 2.88 (1H, m),
4.24 (2H, g, d = 7.2 Hz), 6.90 (1H, d, J = 6.4 Hz), 7.36 (1H,
dd, J = 8.8, 6.4 Hz), 7.74 (1H, 4, J = 8.8 Hz), 9.34 (1lH, s).
[0614]

Reference Example 146

[2-(2,1-benzisothiazol-4~yl) cyclopropyllmethanol

[0615]

N\\ OH
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yield 83%. 5 1H NWR (CDC13) 8: 0.87 - 1.00 (1H, m,
1.08 - 1.15 (1H, m, 1.17 (3H, t, J = 7.6 Hz), 1.29 -
1.45 (1H, nm, 2.06 - 2.10 (1H, nm, 2.22 (2H, q, J =
7.6 Hz), 3.28 - 3.44 (2H, m, 4.22 (3H, s), 5.65 (1H,
br s), 6.63 (1H, d, J = 6.9 Hz), 7.15 (1H dd, J =
8.5 6.9 Hz), 7.50 (1H, d, J = 8.5 Hz), 8.01 (1H, s),
tf g]ting point: 104 - 106C (recrystallized from
e%g]le acet at e/ hexane), MsS (ESI+): 258 (M+H),

el ementral a agwdlug$os: of @th@l5H1ON3IObEad icolcaf@tbl(-%)-: C,

70,01; H _7.44; 16. 33 9. VA
7¥§)§y%9pi%9%§.ca§%wé§ﬂ%eé%%p(r%9290.(9/‘)mocj.:) gr%:’al%edﬂtn
5 NR¢fen2enitdmpllpl] 25 4irt teazatwlrdfbra) pyprdi. di mk)8-was added
| | [ t . t.an N ~
Kp%ﬁéqﬁgggﬁfgﬁh% gﬁsgyéﬁqa%ﬁ(gpﬁck%xagg ;é¥§%QLn, éé.SNmL, i&.S
Imh @t ) 2tmetdtygl, [ And, thket miszoteowds Sstidred at room temperature
| din-8-vyl [ . | th i 49. 24
chayd 4t i erel oo SR AL UaDanOg( 8, flen At
t vastavdedni Mhe( Blxture Was ekI@Ptadoidth athyl acetate,
t i i i . a | odium
o| ST R I s BSSRGEEL i ol o
nentinte - waBesspivert atasr evrRqTEFEr ddfTe FPERCSD PRPASUTS.
Thee 30 J58aCt QN p%?%?%é&%y\/‘@ﬂﬁéd oA defh %ﬁi‘&ﬁég:to%gaphy

aqueous sodi um "hy en car bonat’e solution. Th

séEvevl agasates/dssracetP\deto 28 fFBeuciddepFeBRTE Ahd!8

tEg yesidgesyas purified by silica gel colum
chr omat ogr aphy (nethanol/ethyl acetate=0/100-320/80)
15 ariirNMRe ¢E)GI=al §4 PaPon ¥ dlhylHadet-atel Hit dopPopid, ™),

ethes)- t10s0i Y81, m), 1.91 (1H, br s), 2.15- 2.20 (1H, m),
3.55- 3.61 (1H, m), 3.91 - 3.96 (1H, m), 6.87 (1H, d, J = 6.8
Hz), 7.34 (1H, dd, J = 8.8, 6.8 Hz), 7.69 (1H, d, J = B.8 Hz),
9.58 (1H, s),

20 MS (ESI+): 206 (M+H).
[0617]
Reference Example 147
2-{[2-(2,1-benzisothiazol-4-yl)cyclopropyl]lmethyl}-1H-

isoindole~1, 3(2H)-dione

25 [0618]
O
S
N | N
O
[0619]

To a solution of [2-(2,1-benzisothiazol-4~-
30 yl)cyclopropyl]lmethanol (700 mg, 3.41 mmol) obtained in
Reference Example 146 in tetrahydrofuran (30 mL) were added a
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5

10

the title compound (23.5 ng, yield 39%. 5 1H NWR
(CDC13) 5: 1.02 - 1.16 (2H, m, 1.22 - 1.35 (1H, m,
1.97 - 2.08 (1H, m, 2.13 (3H, s), 2.54 - 2.67 (4H,
nm, 3.96 - 4.10 (1H, m, 6.84 - 6.92 (1H, m, 7 12 -
7.16 (1H, m), 8.11 (1H br s), 8.33 - 8.38 n,
neP P &7 Bit - 7ﬂ§6mg, #1890 Trebr pét disthrddared aé?ﬁwlate
1o acsitabg/ d&fﬁﬁ%g) oBhhgE) (1.M8 gaESi ) m%éﬁ; (aMHaH)
el emental anal ysis: Tor CL3HL6N4O Cal cul at ed
6Bh’gl1a11|n}1d6 2 N9/ 2%- G mmedlin dan(io/a:he @J_ngr% 1wasHst1rred
uﬁéerrﬂlt%g? at%%s BOR2L+ Eaéﬁuﬂeﬁpérature for 26 hr To
hyl[1,2,4]triazolo al pyridin-B- yl)

Cffg?o’b%’ﬁ yPF n‘@tWFFp‘t’%ﬁ?aﬁSﬁ?‘éléL[eG@Sé] azsadwﬂrlmﬂat? (745

Wldhnﬁds %:wo r‘{?pwfhét r?éwaﬁhﬁéme%rs P fershsr
n@EL}recQ@n@Ei‘aﬂlﬂ%gleﬁ Refeyppeee EXarginetéfp@idure for 2 hr.
trlet <g/l am ne (51.2 L, 0,367 nmol) in tetrah%drofura

aYﬂ%sec?VﬁPSB?‘iﬁﬁ gndgh g2 RIEPSYT
méiawd@é a@@d:ooir%gbgubaadndﬁwlam Qﬁdllf&lﬁ\aﬁecsb:flfr&dj the
at roomtenperature for reaction sol ution
Cas iR vea AT Tehetr kT AEAAIL DGR A 30 APBUMTE vas
caebopata 13 bt frem mdtiearsal ¥endiwasheviajrdreatetpaimder( 690
reduced %§§ re and the residue was purified by
eg]é{ 9 col utm chr omat ogr aphy (et hanol / et hyl

| aémtmtpereabdm §10/.9G) -t D.21gi(e8, tde ti.6l e- daspoyrw, m),

15

20

25

30

2%33}6%'14)g SHQ 253 1 (igwr\g? (GCE3) B Q- 997-uh,1%.99 (11,
dd, J='14'o 58Hz), 6.71 (1H, d, J = 6.9 Hz), 7.29 (1H, dd,
J = 9.1, 6.9 Hz), 7.64 (1H, 4, J = 9.1 Hz), 7.71 (2H, dd4, J =
5.2, 3.0 Hz), 7.86 (2H, dd, § = 5.2, 3.0 Hz), 9.42 (1H, d, J =
1.1 Hz),
melting point: 148 - 151°C (recrystallized from methancl),

MS (ESI+): 335 (M+H),

elemental analysis: for Ci4H39N202S

Calculated (%): C, 68.24; H, 4.22; N, 8.38

Found (%): C, 68.09; H, 4.20; N, B.49.

[0620]

Reference Example 148
1-[2-(2,1-benziscthiazol-4-yl)cyclopropyl]lmethanamine
[0621]

N« \ NH,

[0622]
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2.00 - 2.11 (1H, mM, 2.30 - 2.41 (2H, m, 2.54 - 2.67
(4H, m, s 3.93 - 4.08 (1H, m, 6.83 - 6.90 (1H, m,
7.12 (1H, d, J = 7.1 Hz), 7.89 (1H, br s), 8.31 -
8.38 (1H, m, MS (ESI+): 259 (MtH). [0635] Exanple 5
1o trans-N-{[ 2- (2-net hyl pyrazol o[ 1, 5- a] pyri di n- 4-

yI )cyclropai oplukiret hyfl pad €2-atfi,debef0iBRGhiaLOINA- N N

1s 7 i .
SO0 ety LS lpiacs 3 2 g, o1 oo
cycﬂ(bpmo;byl dutetinedain RefePOTaTgrale b4 4indh jethanel (15
T‘de%%' QH&&? é@?gzhe ?noégh%q‘%/%é)e 8 ?t r ahy dref ME2ure

acetic ride (113 L, 1.20 mol)
5 umd@rhaacedzmctmfolreﬁlglx and 2henimi xt'ﬂ’@e spaeTst WAP eRraporated

1]9 2@8&& stl' 8sEQfe O tnll Pesithe 8810080k 4h 8EhyRS
ut e a

turated aqueous sodi um hydrogen
caq:ebtﬁt@b easd| ntiwated Rausony eiRdiBsh¥lrnIsP s TP Gheler

? %np{} Ségd%danq?htehg ﬁ&ﬁisdt_’lgye\!\@%laguékfiaﬁﬁeQYWlth ethyl
I ca ge col um chromat ogr aphy (nethanol /et hy

ae@@’eﬂt@:oml@oi@ﬁ@‘/ ovjr zaglhaﬁamﬁeépgéw Sﬂl{att?or?ncﬂem‘fu

a 1 e d 3
1oy?§%€ér§41?§§aé@porgt%ac\é%f%? r%dhtdﬂegl ._@@é‘igl%gn Thk ieérgiue was

1p@nlfle1i/%$ g canpel colygn_chroygt iFPPW &‘i 90 '2.00

(o) a = A e3 oun
rr;hgk%m 1/%tg|\}1 (a@évt £a 60/%06%10(/@2')), 3go% %%e _t%géi-gs&&@ d

(2803 M9 glgbd(Bﬁq) d, J =6.6 H), nelting point: 114
- IR (EBETyssald. |9§ed dfgsm@ﬁhwl), 2364 - 1.07 (1H, m),

25 s L F ) 2 ST, -
7u404; &83l{18/d, J = 6.9 Hz), 7.33 (1H, dd, J = 9.1, 6.9 Hz),
7.67 (1H, d, J = 9.1 Hz), 9.47 (1H, s), hidden (2H).
[0623]
Example 1
20 trans-N—{[2-(2-methyl-2H-indazol-4-
yl)cyclopropyl]lmethyllacetamide

[0624]
\N
N HY
O
25 [0625]

To a solution of trans-1-[2-(2-methyl-2H-indazol-4-
yl) cyclopropyl]lmethanamine (100 mg, 0.497 mmol) and
triethylamine (104 pL, 0.746 mmol) in tetrahydrofuran (5 mL)
was added acetic anhydride (70.5 pL, 0.746 mmol) under ice-
30 cooling, and the mixture was stirred at room temperature for 5

min. The reaction solution was diluted with saturated aqueous
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5 Found (%: C, 69.06; H 7.00; N, 17.35. [0638]
Exanple 6
trans- N-{[ 2- (2- net hyl pyrazol o[ 1, 5-a] pyridi n-4- yl)
cycl opropyl ] net hyl } propanam de io [0639] N/ \ HNN O
[0640] To a sol ution of
t sadisad hjy@rd@nrethydypieazolwfibns e solvent was evaporated
ridi I r.QRy
B dedoCed ibEESH R RRY [AEGPANTLRR, pRFpesth oF- Shica
t @eT aimdmfmza:ma(ca@rmh)y (nashackdédtipyo mcgrwteﬁmﬁwmﬂé 90)
(ggg %écrg g?lrgygkkoHn icgbeﬂg%QVhéghnéanQOt%E%é“tﬁ&uiftle
S roomtenp &rature for 5 min he
5reamq1mqi 468 17 imgn wa%ldj|5l2t§i ed with saturated aqueous

2 r gen ,car ol 4t i @ngg Th I t
%quqga?g%déy n%’e(r% rgduct‘}g pr ePZsJ{;Je gn%gthg ?23?%3&1&8
plrB2ied-B9 &iH.i o, 90 d8Run® cRr Bfat cgridphit, ™, 3.33 -
(gE{;@a&?-ﬂ /&% hy4 z@cﬁehﬂlt &0/ %O% 1o/ 8§)s) 1. leent ha J =
title corpounhd (521 ngy, ‘yield 68%. 1HN

0689 Hz)y, 0116 18H, n)id 19 54 8-81. 4-f EEly fy°0 Zgﬂa drg J(3I—f3 -8
ot -77995ét}4),)1 24 - 1.39 (1H, m, 1.91 - 2.03 (1H,
ni{224( = 7.5 Hz), 2.49 (3H, s), 3.37 (2H,
dup1fing poit: oI5 Hz 154, éreqmmqtablizgd fEomgethyl )
aéétaté?ﬂ@§aﬁgf{ m, 8.20 (1H d, J = 6.6 Hz),

nmel ti ng point: ‘95 - 98C (recrystal lized fromethyl 3o

adSt AESIHexahd) MR, (ESI +): 258 (MrH), 231 el enental
aRALHSH S 1 faﬁél@a@'-']&hl@ocl@@ihmd at ed (% C, 70.01; H,
7.44; N, 16.3 Found i % F% 7.41; N
1516:?46‘&11"’145[9(96411 Lebinpte B rg 5- elr]T7 Uty
{ [FRuhd- pBt:hyl, - edtdgdazor -0b; N, 17.24.
[0626]
Example 2
trans-N-{ [2- (2-methyl-2H-indazol-4-
20 yl)cyclopropyl]methyl}propanamide

[0627]
\N
N | §
O
[0628]
25 To a solution of trans-1-[2-(2-methyl-2H-indazol-4-

yl)cyclopropyllmethanamine (64.0 mg, 0.318 mmol) and

triethylamine (88.7 pL, 0.636 mmol) in tetrahydrofuran (3 mL)

was added propionic anhydride (49.0 pL, 0.382 mmol) under ice-

cooling, and the mixture was stirred at rodm temperature for
30 10 min. The reaction solution was diluted with saturated

aqueous sodium hydrogen carbonate solution. The solvent was
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yl ) cycl opropyl ] net hyl } carbamate [0642] NH N~ Nup O
10 [0643] To a solution of
trans-1-[ 2-(2-met hyl - 2H i ndazol -
yl ) cycl opropyl ] net hanam ne (5.75 g, 28.6 nmol) in
tetrahydrofuran (150 nL) were added triethyl am ne
(é’VéQBDImEedll@d&? tedwedd pameswie enguthd r@sédudoirat purified
3 4 red at
G 19ca %e Rk gp)] rg%ﬂmatggfaaﬂyxwé&a%&/éwl

mtenpe sol vent was evapor at ed
uad@tra’ueedﬂt@(bl»pﬁé&@urte. gTe thestdule wampoyngd i (BBed my
s'&,&éﬁp ggel . col um chronat ography (et hyl
acet at e/ hexane=50/ 50->100/0) to give the title
scahwandcwssgs 190820~ yii -90d (B94m) ,* H-OVR (CDE1E)H,Sm),
018f"7n§ (3H: M6 ud) 071 29l- 1§ 451H1Hn?m), 12 3)16 1.42 (1,
1 46 (9H, % 99 - %
3m362(22@ (RY, % 92=(8t% Hy), %Z%-(irfl‘lb(rz )m>646§2(iﬁ*
?_( 5—656(9H"|4)n s7, 16, e{alhl,mddd b = 8.8.u8,97He3 , (18,580, J

l , |t t:
(308515 ’(‘Wevcﬂyé@aﬂ‘%rzé‘d Pooie el ron (hg, B3N

8.01 (1 s),

,04M5 tlre e
102%21515’1%%%5%?8)&%%3%635 éo %a?’i%gﬁ%gﬁéi %}?m[g@a? 75:

Haceta®/hREaRD .94 Found (%: C, 67.81; H 7.73; N,
1450151232 pOH4ddiu) Fxanple 8 tert- butyl

CHAPBHT Ry FTABCIT) FoF ool [064s] N

Calculated (%): C, 70.01; H, 7.44; N, 16.33
15 Found (%): C, 69.78; H, 7.36; N, 16.37.

[0629]

Example 3

N-{[2-(2-methyl[1,2,4]triazolo[l,5-alpyridin-8-
yl)cyclopropyl]lmethyllacetamide
20 [0630]

[0631]
To a solution of 1-[2-(2-methyl[1l,2,4]triazololl,5~

25 alpyridin-8-yl)cyclopropyllmethanamine (49.5 mg, 0.245 mmol)
obtained in Reference Example 27 and triethylamine {51.2 uL,
0.367 mmol) in tetrahydrofuran (3 mL) was added acetic
anhydride (34.7 pL, 0.367 mmol) under ice-cooling, and the
mixture was stirred at room temperature for 30 min. The

30 reaction solution was diluted with saturated aqueous sodium

hydrogen carbonate solution. The solvent was evaporated under
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N.,,~NH y(c) a [0646] Trans-tert-butyl

{[2-(2-nmethyl -2H i ndazol -4 io

yl ) cycl opropyl ] net hyl } carbamate (5.90 g) was

fracti onated by high performance liquid

chromat ography (instrunment: Prep LC 2000

( pEaudRC bue sehirey ahi hore YWabedse Kalk. puricdledny Gl RALRAK

AD (50mT1IDx500mT1L man cure
CReRIT®n ChF PRRFQSFRBRY  (metgapol el %’% b foedﬁé%%/“’ and
19@%yﬁ)a1eifmﬁ@h 166041 mc)etm'ge/lcalsaprcmylAkBt:@rOO/tbO@we
oW r te 80 nmL/m olum; te ture: 30C, sanple
%P%Cttll a0 SPERmME ég%) g (d?’%eslo | n 100 nL of
5nhb4m pbass) . §-A1f OaC-t-I]O.rl6S(012}HJI |ncm a:oma+' ni.Ay 6", m),
opticall a ve, Cco haV|n sh r tenti Qngs _
CPra? induPo R Bhova nenchong B gh parfar hufodl /| S7os
| iaquo d(iehr mmat&;giﬁaphcj R0 (Ggndnk,i G’n32vvas7 déndent maved-11
t i ve the 0 92 g, 99.6%ee).
g%\%tl one e§<c§e§ss % §%) Ci\a%d %\éasured by hi gh
paeformampeent i quied -chl&Tat ogpreyshy 1 1 taddufmom GHINRAL PAK
0 , manuf actured by Dicel
mcﬁg‘%ﬁc%a % P&gs?gﬂ%ﬂpd. ), nobile phase:
h¥gate?et)hadédd =0B6) 100, flowrate: 1.0 25 nL/ mn,

cg}l%gaelbngﬁgf% re §9C&13I§aﬁqgl e concentration: 0.5

ase i Nj e¢tion vol ume: 10 L). 'H NWR
( CBLiB)ated (%89 C/ @39%1(1H 6pp0; MN,122.93 15 (1H, m,
1f%ﬁna (]742 (1%, 8'3) Hl 54654(,9&', $3.531. 97 - 2.14 (1H
0 3.39 (2 , 4.21 (3H, s), 4.78 (1H, br
153)[06é255 (1H, d, J = 30 6.8 Hz) 7.16 (1H, dd, J =
8:8emf1d 4z), 7.51 (1H d, J 8.7 Hz), 8.03 (1H, s),
233 nelting point: 141 - 142C(recrystalllzed from
oy o bR Herdald} Tiq1 1800 b AV 0Eh 0 53,

192061 dpropVYBl Byt ) profhanviil) , 5 el enent al
ooy g.sp B S - o (%: C 67.75: H,
7.18833N, 13.94

N
N )

20

[0634]
To a solution of 1-[2-(2-methyl([l,2,4]triazolo[l,5-
alpyridin-8-yl)cyclopropyllmethanamine (439.5 mg, 0.245 mmol)
25 obtained in Reference Example 27 and triethylamine (51.2 pL,
0.367 mmol) in tetrahydrofuran (3 mL) was added propionic
anhydride (47.1 uL, 0.367 mmol) under ice-cooling, and the
mixture was stirred at room temperature for 30 min. The
reaction solution was diluted with saturated aqueous sodium
30 hydrogen carbonate solution. The solvent was evaporated under

reduced pressure and the residue was purified by silica gel
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Found (%9: C, 67.76; H, 7.65; N, 14.16. [0647]

Exanple 9 1o tert-butyl

{[(IR 2R) - 2- (2- net hyl - 2H i ndazol -4- yl)

cycl opropyl ] net hyl }carbamate [0648] N Ha 15 [0649]
Trans-tert-butyl {[2-(2-nethyl-2Hindazol -

Yt ToHe @ﬁf@r@aﬁdg&aphyl e hhAsBlae hiyD. Sfetg)ewdsl00>10/90) to

fractl hprf ran
R GnitBar Shis cererrinate . Broy et B
( remkactnoigy &y oNehon 1V\&t4er(SH,KnK ) 1.20l-uim34 CHIHRARPAK
(50 x, 50 nufact ur y_ I
?h?egn&calé Elel{)rl WYy 2 {Bmd A (%I i elrrdj’hgzgesl2 A)g %2 (A mhs
516093 By. eBhaHDI mlOO% 3m~x6n@)0 (rléit,lml Al 8290111,1@0, J 7.1
flow r , lu r re: 30C, sanple
ihj )Qlct?tgn SNt %O e (g?sié%r@gda%ﬁ 100 nlL of
ITMBI (ESIphase)? N+ actl on solution containing an
g¢al ly 25 active conmpound having a |onger retention
t| rre nder the above-nentioned hi gh performance
| Egemellec 3r omat ogr aphy condi tions was concentrated to
1ogk¥§n§|%?{%btk§3ﬁé% ? 56%0§§ Salp 919%@139
Enanti oner excess was nmeasured by h
p&id @Ymﬁ?@epﬂhmt@%h@@ﬁmf@é?aphy (col urm CHI RALPAK
A[?o 4¢P 30 M I D x 250 mm L, manuf actured by Di cel
Chem cal I ndustries, Ltd.), nobile phase:
hexane/ et hanol =900/ 100, flow rate:1.0 234 nL/mn,
t enper gt ure: I_:iOC sanpl e concentration: 0.5
hase) injection volunme: 10 L). 1H NWR

( . . m, 1.08 - 1.18 (1H, m,
1. 2 (1H, n), 1.146 (9H s), 1.97 - 2.16 (1H,
m, 5 3.36 (2H, 4.22 (3H, s), 4.75 (1H br
s), 6. (1H, d, J = 6. Hz), 7.17 (1H dd, J = 8.7,
6.8 Hz), 7.51 (1H, d, J =8.7 Hz), 8.03 (1H, s),
15ne[|0t6i3[/19 poi nt: 140 - 142C (recrystallized from et hyl

To a solution of trans-1-[2-(2-methylpyrazolol[l, 5-
alpyridin-4-yl)cyclopropyl]lmethanamine (200 mg, 0.994 mmol)
and triethylamine (208 upL, 1.49 mmol) in tetrahydrofuran (10
mL) was added acetic anhydride (113 pL, 1.20 mmol) under ice-

20 cooling, and the_mixture was stirred at room temperature for 5
‘min. The reaétion'solution was diluted with saturated aqueous
sodium hydrogen carbonate solution. The solvent was evaporated
under reduced pressure and the residue was purified by silica
gel column chromatography (methanol/ethyl acetate=0/100-10/90)

25 and recrystallization (ethyl acetate/hexane) to give the title
compound (131 mg, yield 54%).

Iy-NMR (CDC1l3) &: 0.91 - 1.00 (1H, m), 1.04 - 1.13 (1H, m),
1.25 - 1.39 (1H, m), 1.90 - 2.00 (1H, m), 2.01 (3H, s), 2.48
(34, s), 3.31 - 3.40 (2H, m), 5.69 (1H, br s), 6.36 (1H, s),

3 6.50 - 6.63 (2H, m), 8.19 (1H, d, J = 6.6 Hz),

melting point: 114 - 115°C (recrystallized from ethyl
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acet at e/ hexane), 10 [a] D20: +15.5 (c 0.53, nethanol),
M5 (ESI+): 302 (MtH), elenental analysis: for
C17H23N302 Calculated (%9: C, 67.75; H, 7.69; N
13.94 Found (%: C 67.71; H, 7.66; N, 14.10. 15

[ 0650] Exanple 10

Ne¢g{ats/heyare)2- net hyl - 2H i ndazol - 4-

yychghqprquj]mﬁhhyl}acetan1de [0651] NH 201 O
[0652] To a sol ution of

1e}restas) analysiget #84 CathiNa@azol - 4-
ytimaeaaow)l.] aet bamary ae didydwpcht ori de (300 ny,
nmol 25 and triethyl am ne 305 L, 2.19 mmol) in
tE?W%h%GPof%wéﬁ 090 Hr) - &és‘%d&gd acetic anhydride
(i@gsdy, 1.31 nmmol ), and the mxture was stirred at
roomtenperature for 1 hr. The reaction solution was
cBREENE &t ed under reduced pressure and the residue
VB SarfdHN-f il 2d ( Dnes bl Spragello €D} 3+ pehi dirBegr aphy 30
(et hanol / et hyl age at e=5/ 95- +20/80) to give the title
cgﬁb PIeD §7 %ﬁ"é’a%‘% €235 ' H NMR (CDC13) 8:
0.[8639] 1.01 (1H, n) 1.06 - 1.19 (1H, m, 1.32 - 1.45
H n), 2.00 (3H, s), 2.02 - 2.13 (1H, m, 3.36 (2H,
= 6.2 H), 4.21 (3H, s), 5.82 (1H, br s), 6.63
= 7.16 (1H, dd, J = 8.7, 7.0 Hz),

7TNPO ( .7 Hz), 7.99 (1H, s), nelting

POITRY taklized from et hyl

ace [a] n2 +7.7 (¢ 0.51, nethanol), M
(ESI®. 4 (MtH), 10 €yenental analysis: for

[0640]

To a solution of trans-1-[2-(2-methylpyrazolofl, 5-
alpyridin-4-yl)cyclopropyl]lmethanamine (600 mg, 2.98 mmol) and
triethylamine (499 pL, 3.58 mmol) in tetrahydrofuran (15 mL)
was added propionic anhydride (420 pulL, 3.28 mmol) under ice-
cooling, and the mixture was stirred at room temperature for 5
min. The reaction solution was diluted with saturated aqueous
sodium hydrogen carbonate solution. The solvent was evaporated
under reduced pressure and the residue was purified by silica
gel column chromatography (methanol/ethyl acetate=0/100-5/95)
to give the title compound (521 mg, yield 68%).

'H-NMR (CDC1s) &: 0.89 - 1.01 (1H, m), 1.04 - 1.14 (1H, m),

1.1 (34, t, J = 7.5 Hz), 1.24 - 1.39 (1H, m), 1.91 - 2.03 (1H,
m), 2.24 (2, q, J = 7.5 Hz), 2.49 (3H, s), 3.37 (2H, dd, J =
6.7, 5.9 Hz), 5.67 (1H, br s), 6.38 (1H, s), 6.51 - 6.65 (2H,
m), 8.20 (1H, d, J = 6.6 Hz),

melting point: 95 - 98°C (recrystallized from ethyl
acetate/hexane),

MS (ESI+): 258 (M+H),
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Calculated (%: C 69.11; H 7.04; N, 17.27 Found
(%9: C, 68.99; H 6.96; N, 17.21. [0653] Exanple 11
15 N{[ (1R 2R)-2-(2-net hyl - 2H i ndazol -4- yl)
cycl opropyl ] net hyl }acetam de [0654] NH Na 20
[0655] To a sol ution of
1efenqutzR) apakyriget f9F -Q2¢pN@azol -
yb)aw&la%eowﬂ Fet h@n@m e dlwd&qocmsow de (2.00 g,
and triethylanine (4.07 ml,” 29.2 mml) in
t@?\ﬂ%‘ﬁy@fr of Gr atP -C20 Hnlh. 4\?aels,l‘Tea\d]cisetﬂOacet| c anhydri de
(888413 8.75 mmol ), and the 25 m xture was stirred at
roomtenperature for 1 hr. The reaction solution was
cEXEBPS dt ed under reduced pressure and the residue
w@%a@yrﬁefrteﬂugm Sitbl ¢a-@ehyeodNMhge he DRt ogr aphy
(met hanol /et h acet ate= 5/55 >20/80) to give the title
c¥ip W&Pm%]\éﬂget hyi &F3rbg3@§e 30 ' H NVR (CDC13) 8:
0.[86427 1.00 (1H, m), 1.07 - 1.18 (1H, m), 1.32 - 1.47
(1H m, 2.00 (3H, s), 2.05 - 2.10 (1H, n), 3.36 236
t, J:64Hz) 422(3H s), 5.77 (1H, br s),

6. 6% 19 e 716(1H dd, J = 8.7, 7.0
HR) - , 8.00 (1H, s), nelting
pol ‘ L+zed fromethyl acetate),
5 -69(0052 aKE‘;ZI), M5 (ESI+): 244
(M- mental anal ygys: C14H17N30 Cal cul at ed
(%9: C~69.11; H 7.04; N, 17.27 Found (%9: C, 69.31;
H 7.11; N, 17.41. Zo [0656] Exanple 12

[0643]

To a solution of trans-1-[2-(2-methyl-2H-indazol-4-
yl)cyclopropyl]methanamine (5.75 g, 28.6 mmol) in
tetrahydrofuran (150 mL) were added triethylamine (7.96 mI,
57.1 mmol) and di-t-butyl dicarbonate (9.36 g, 42.9 mmol), and
the mixture was stirred at room temperature for 2 hr. The
solvent was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=50/50-»100/0) to give the title compound (7.69 g,
yield 89%).

IH-NMR (CDCl3) &: 0.84 - 0.97 (1H, m), 1.07 - 1.18 (1H, m),
1.31 - 1.42 (14, m), 1.46 (94, s), 1.99 - 2.14 (1H, m), 3.12 -
3.36 (2H, m), 4.22 (3H, s), 4.73 (1H, br s), 6.65 (1H, d, J =
6.9 Hz), 7.16 (1H, dd, 0 = 8.8, 6.9 Hz), 7.50 (14, d, J = 8.8
Hz), 8.02 (1H, s),

melting point: 120 - 121°C (recrystallized from ethyl
acetate/hexane),

MS (ESI+): 302 (M+H),

elemental analysis: for C;;H3N30;

Calculated (%): C, 67.75; H, 7.69; N, 13.%4

Found (%): C, 67.81; H, 7.73; N, 14.01.
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N-{[ (IS, 2S)-2-(2-nethyl-2H i ndazol -
y )cycl opropyl ] met hyl } propanamnmi de [0657] N H N~ °
"*viNIlI | 0 15 [0658] To a solution of
1-[ (IS, 2S)-2-(2-net hyl - 2Hi ndazol -
yl ) cycl opropyl ] met hanam ne di hydrochl ori de (500 ny,
1 8244ﬁml) 20 and triethylanmne (1.02 nL, 7.29 nmol)

[

gugé QaRydrofuran (20 nl) was added propionic

ﬁ ide (281 L, 2.19 mmol ), and the m xture was
stterté@lta‘tl ﬁbblrﬁrt2§ﬂrp%T -meshybr2iy ipdazaitd-r eact i on
SE,WH,&% g@gyfﬁ{é@&“@g%ggger reduced pressure and
the Tesidue was purified by silica gel colum
chPbéfat ogr aphy 25 (nethanol /et hyl
acs\etate =0/ 100-*15/85) to give the title conpound (477

N ield 10099. 'H NMR (CDC13) 6: 0.85 - 1.03 (1H,
1. : 8(1H,H , 1.18 (3H, t, J = 7.6 Hz),
1NS{- {1 2. th 2. 5 (1H n, 2.22 (2H,
q, 3 Hz), E’ ). 4.23 (3H, so s),
5. 64 br s), 6 64 : I—Iz) 7.17 (1H,
dd, .7, 7.0 Hz),\¥.51 1H, d J =8.7 H), 8.02
(1H, 237 nelting point: 79 - 80C (recrystallized

from et iﬁyl acet at e/ hexane), MD 20: +4.4 (c 0.52,
mgoaspl ), MS (ESI+): 258 (M+H), 5 el emental

anal ysis: for CI15HL9N30 Cal cul 7 01 H,
7. 44 NTapg BTt BNy 64" (2@6%@%6%%01 9
1@142ycld§16591]d§ﬁﬂymheaﬁEhMHte (5.90 g) was fractlonated by

y|h§%§lR%!FZﬁ@66§ %%Elg-?é}? lpcl:.%rgghgdazo'hy (instrument: Prep LC

2000 (manufactured by Nihcon Waters K.K.), column: CHIRALPAK AD
(50 mm ID x 500 mm L, manufactured by Dicel Chemical Industries,
Ltd.), mobile phase: A) hexane 100%, B) ethanol 100%, mixing
ratio: A/B=900/100, flow rate: 80 mL/min, column temperature:
30°C, sample injection amount: 200 mg (dissolved in 100 mL of
mobile phase). A fraction solution containing an optically
active compound having a shorter retention time under the
above-mentioned high performance liquid chromatography
conditions was concentrated to give the title compound (2.92 g,
99.6% ee). Enantiomer excess (ee) was measured by high
performance liquid chromatography (column: CHIRALPAK AD (4.6

mm ID x 250 mm L, manufactured by Dicel Chemical Industries,
Ltd.), mobile phase: hexane/ethanol=900/100, flow rate: 1.0
mL/min, column temperature: 30°C, sample concentration: 0.5
mg/mL (mobile phase), injection volume: 10 pL).

§-NMR (CDCls) &: 0.89 - 0.92 (1H, m), 1.11 - 1.15 (1H, m),

1.26 - 1.42 (143, m), 1.46 (°H, s), 1.97 - 2.14 (1H, m), 3.07 -
3.39 (2H, m), 4.21 (34, s), 4.78 (1H, br s), 6.65 (1H, d, J =
6.8 Hz), 7.16 (1H, dd, J = B.8, 6.8 Hz), 7.51 (1H, 4, J = 8.7
Hz), 8.03 (1H, s),
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[0660] NHd 15 [0661] To a solution of
1-[ (1R 2R) - 2- ( 2- net hyl - 2H i ndazol - 4-
yl ) cycl opropyl ] net hanam ne di hydrochl oride (2.00 g,
7.29 mmol) and triethylamne (4.00 nL, 28.7 mmol) in
tetrahydrofuran (80 nlL) was added propionic anhydride
(ﬂ;eﬁl&r@-poiﬁtﬁ 1ol ) 14280d (2R riyBeani ddedr ravastayirred
ceté{({ egature for 12 hr. The reaction solution
was®con rat'éd under reduced pressure and the
r@a]@&e-mms7bukjmleﬂ metabhokls gel col um
0 r.a t hanol / et hyl acet at e=0/ 100- +15/ 85)
s H&ﬁg?heggytuﬁﬁibnpound (1.79 g, yield 95%. 25
1R VR ECDENB)yB:s: 0f87 C17HIsNQ2 (1H, n), 1.08 - 1.15
( - 1) { 7- 1.44 (1H
rﬁwlcé‘ﬁ%?‘(?e%i % o%(jlﬁﬁ 79 B, 2! 629“?)% %3,3&4 = 7.6 I(—|z),
SFGQnd @)39C(2€H 7@ HA. 72§5631F+ ).165.69 (1H, br s),
§g4gﬂ = 7.1 H), 7.15 (1H, dd, J =8.8, 7.1
49 (1H d, J.: 8.8 Hz), 8.00 (1H, s), 30
nﬁk@mﬁgiﬁblnt 78 - 80C (recrystallized from et hyl
a 8 — et hano
I\/ES%ESI t{ﬂﬁ ggng 2%3’ 2l @j%@h%/l‘]%l?’-l('ﬁagoﬁll )

, elenmental analysis: for

Cysmmreawem%ﬁléé}%%bw@te?o 01; H 7.44; N, 16.33

5beuged (%: C 70.01; H 7.36; N 16.43. [0662]
Exanple 14 cis-N{[2-(2-nmethyl-2H i ndazol -
cyclopropyl]nethyl}propananlde 10 [0663] NHIIN~

e

[0649]

Trans-tert-butyl {[2-(2-methyl-2H-indazol-4-
yl)cyclopropyllmethyl}carbamate (5.90 g) was fractionated by
high performance liquid chromatography (instrument: Prep LC
2000 (manufactured by Nihon Waters K.K.), column: CHIRALPAK AD
(50 mm ID x 500 mm L, manufactured by Dicel Chemical Industries,
Itd.), mobile phase: A) hexane 100%, B) ethanol 100%, mixing
ratio: A/B=900/100, flow rate: 80 mL/min, column temperature:
30°C, sample injection amount: 200 mg (dissolved in 100 mL of
mobile phase). A fraction solution containing an optically
active compound having a longer retention time under the
above-mentioned high performance liquid chromatography
conditions wés concentrated to give the title compound (2.88 g,
99.0% ee). Enantiomer excess (ee) was measured by high
performance liquid chromatography (column: CHIRALPAK AD (4.6
mm ID x 250 mm L, manufactured by Dicel Chemical Industries,
Ltd.), mobile phase: hexane/ethanol=900/100, flow rate:1.0
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5

O [0664] To a m xture of a crudely purified product

of cis-1-[2- 15

(2- et hyl - 2H i ndazol - 4-yl ) cycl opropyl ] net hanam ne and
triethylamne (134 L, 0.961 mmol) in tetrahydrofuran
(6.5 nm) was added propionic anhydride (124 M., 0.967
mind. /redtn , r comlmrt erpeecattre: a0t benpliettoneemamtsonr red
for ct t S ted with
Tt R0 RS o DS 6ot e Lt o
s&l—tmﬁRomCDCDhe &ol0v8At - v(h§7e\talgbomatleél Oﬁhdverl 1Betiiben) ,
presgur g apd {hefesy due eas puriif '9$d by, 131 kig2angel 3.08 -
col urm chromat ogr aphy (rret hanol/ et h

adeat €6/ 100-4-1G/ 90). ald 4réerifdha Fl%at ieef® (EtthyR, J =
ageg a8/ hexane)1d oqgi ve L Reqtigle Hzg MpoHNd1f524,6 o8, 8

t ot al |eId from Ref erence Exarrple 8, 349 . 25 1H I\/R
(@Bbl:%v (BHoz)+ 1.01 (4H, m, 1.06 - 1.16 (1H m,

m%%_)t & p@%r%él"iclo”l 142°%8é£gé1t|_y|s%alﬂlzed7 féork'zéth (il{l -

nfceﬁa@{h(eaﬁpe&) 5. 04 (1H br s) 6. 79 (1H d J =

[8] Iz ,+1% 20 (c“d- 5§d'me]th‘ano§ 5 6.9 Hz), 7.56 (1H d,
8.5 s), 30 nelting point: 155 -

1§‘§C“§S|'Ié*dr'y§9%l W‘* d from ethyl acetate/hexane), 239

VB1 kSt tl agaBydiMdtHFor e, eupainioal anal ysis: for

C15H19N30 Cal culated (99:_ C . 44; N, 16.33
FoahgRed &) 7§06 54{9 ﬂrsa;z%, 1§79Z s [0665]
Exagpde(zhd ¢, 67.71; H, 7.66; N, 14.10.

4- hr - N 1R 2R) - 2- (2- et hyl - 2H i ndazol - 4-
sdBpegp- N AL(IR 28 - 2. y

20

25

30

propyl ] met hyl } benzam de [0666] Br N H N N
1@x&nple 10

N-{{(1S,2S)-2-(2-methyl-2H~indazol~-4-
yl)cyclopropyllmethyl}acetamide

[0651]

\}ﬂ

N ) ..,,/H\(
O

[0652]

To a solution of 1~[(1S,28)-2-(2-methyl-2H-indazol-4~
yl)cyclopropyl]methanamine dihydrochloride (300 mg, 1.09 mmol)
and triethylamine (305 pL, 2.19 mmol) in tetrahydrofuran (10
mL) was added acetic anhydride (124 pL, 1.31 mmol), and the
mixture was stirred at room temperature for 1 hr. The reaction
solution was concentrated under reduced pressure and the
residue was purified by silica gel column chromatography

(methanol/ethyl acetate=5/95—>20/80) to give the title compound
(242 mg, yield 99%).
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[0667] To a solution of

1-[ (1R 2R) - 2- (2- net hyl - 2H i ndazol -4- yl)

cycl opropyl ] net hanam ne di hydrochl oride (200 ng, 0.729
is mol) and triethylamne (407 L, 2.92 nmmol) in

tetrahydrofuran (7 nL) was added 4-bronobenzoyl

c-oIMRAECICIOR &g Q. 86 875 .AhDKIH, mandl e nilxtur @Hwas)

sj{ifgedjags roem ﬁ?”pffo@tgéﬁ for %, b‘i - Phes [eackhomns. 36
SOI uti on was Concentrate under reduced pressure

and
t b dsi due @wds Hplr i 4424d (BYr s3)I/i €aBgellfeoPtindy » 6-63 (1H,

chr ofrat egpaphy 301 ety acesr at @/ hexane w49/ 60-509Q440)d, J

to ive the title compound (247 ny, yield 880).

10
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30

HerpCld® $1H9.99 - 1.06 (1H, m, 1.13 - 1.27

42 1el. A7, fodH o co2elT
3&%4;1_% p%%nt 287°m 4147E1é151 é?rﬁsggﬂ?l d3§}<?1(He¥ng s),

Gaeqta(tfﬂheweu =6. 9, 1.9 25 Hz),7.08 - 7.20 (1H,

my %70427 79. (7c10(§t|; rEchaKo?’ﬁ (1H, d, J = 3.6 Hz),
?‘ poi nt : - 142C (recryst al K zed from et hyl

atiet &f /”hex%\‘}ﬁe)(M*F?a] a20: -3.5 (c 0.50, nethanol), 30

VB1 &Sl ana’%ﬁ,%l(gl\/ﬁf&r (gl;}gm;sot aI anal ysi s: for

C15H 9N30 = 240 Cal cg ﬁde (7)/9 53 3 H 4.72; N,

16asgulaged §p 7&: P ol %‘9 77H 475 N

18089 EBn.: 20.682.99; [@,6661]96Exnnp17e216 5

N-ﬁ]g%éé(z- et hyl - 2H i ndazol - 4-yl ) cycl opropyl ] net hyl } acet
'10669] NH N o [0670] 10 To a sol ution of

1ekamgiz atthyl - 2H i ndazol -4- yl)cycl opropyl ] met hanani ne

(10 4 s d | Reference Exanpl e 44
aﬁa?{ @‘e@%%gn{ é“e(?ﬁfbrhf mml) in
yl)cyclopropyl]methyl}acetamlde

[0654]

\N

¢ \ A/H
N N
b ¥

[0655]

To a solution of 1-[(1R,2R)-2-(2-methyl-2H-indazol-4-
yl)cyclopropyl]lmethanamine dihydrochloride (2.00 g, 7.29 mmol)
and triethylamine (4.07 mL, 29.2 mmol) in tetrahydrofuran (70
ml.) was added acetic anhydride (828 upL, 8.75 mmol), and the
mixture was stirred at room temperature for 1 hr. The reaction
solution was concentrated under reduced pressure and the
residue was purified by silica gel column chromatography
(methanol/ethyl acetate=5/95->20/80) to give the title compound
(1.65 g, yield 93%).
lg-NMR (CDCl3) &: 0.86 - 1.00 (1H, m), 1.07 - 1.18 (1H, m),
1.32 - 1.47 (1H, m), 2.00 (3H, s), 2.05 - 2.10 (1H, m), 3.36
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tetrahydrofuran (5 nL) was added acetic anhydride
(48.3 L, 0.511 mmol) under ice-cooling, and the

m xture was stirred 1s under ice-cooling for 5 mn.
The reaction solution was diluted wth saturated
aqueous sodi um hydrogen car bonate sol ution.

sét¥erfty das @vafs) at €PuddBr Feddedd Hﬁ‘es?ﬁr%’raﬁdG?h@H
rgsigue 7, v)/a@zmurﬂ fibethibyqsl | dcasgel €o wym, 7.50 (1H, 4, J
chronato q¥ (et hanol / et hyl acet at e=0/ 100- >10/90)
1—(/é1 & [(&H: 29 .compound (108 ng, vyield 90%.
9%4—1_3:) 1§-5 0. PAQPC QO velkh1ea (8P etndilfketate),
(1H Nz iLnLyglcso-ln(s%!’n) )
5 2 leb’(3HS- %) czoeé2 Imetmnei 3.30 - 3.42 (2H,
nias éagka)(m4 O(,M+{l = 7 2 Hz), 5 70 (1H, br s), 6.62
16 (1H, dd, J = 25 8.5, 6.9
rE}emePt@é E“i‘ﬁYS&S JfoI Eidhpllxd)’ 8 03 (1H, s), rmelting
poandulaked {2 )l59,c 6perry st all ozed,f tom=et hyl

acet at e/_hex E 258 H), el enental

ahgt é‘*) I§%591%\GS}3% clJ(zIt{ed (%: C 70.01;
10 H[0@5¢4,; N 16.33 241 Found (@@ C, 69.92; H, 7.45;

NE 16. 301 [0671] Exanple 17

f@?%ﬁ éthyI-ZFLindazol-4-y|)cyc|opropyl]nethyl}prop

aNapi ¢es, 25) F2§ O0Gé2hyl-M-iNdazoN4-l o [0673] To a

sol uti on of th 2H: . ndazol -4 1o

S L e Rt IR R FETRESEA00 o, 0. 464 rmol )

olipadbhed in Reference Exanple 44 and triethyl am ne
(¥7.7 L, 0.557 mmol) in tetrahydrofuran (5 nm) was
§§$d propioni c anhydride (65.6 L, 0.511 nmol) under
nd thq4n1xture was stirred

15

[0658]
To a solution of 1-[(18,28)-2-(2-methyl-2H-indazol-4-
yl)cyclopropyl]methanamine dihydrochloride (500 mg, 1.82 mmol)
20 and triethylamine (1.02 mL, 7.29 mmol) in tetrahydrofuran (20
mL) was added propionic anhydride (281 ulL, 2.19 mmol), and the
mixture was stirred at room temperature for 2 hr. The reaction
scolution was concentrated under reduced pressure and the
residue was purified by silica gel column chromatography
25 {methanol/ethyl acetate=0/100—-15/85) to give the title
compound (477 mg, yield 100%).
'H-NMR (CDCls) &: 0.85 - 1.03 (1H, m), 1.13 - 1.18 (1H, m),
1.18 (3H, t, J = 7.6 Hz), 1.31 - 1.47 (1H, m), 2.00 - 2.15 (1H,
m), 2.22 (2H, q, J = 7.5 Hz), 3.27 - 3.47 (2H, m), 4.23 (3H,
30 s), 5.64 (1H, br s), 6.64 (1H, 4, J = 7.0 Hz), 7.17 (1H, dd, J
= 8.7, 7.0 Hz), 7.51 (1H, 4, J = 8.7 Hz), 8.02 (1H, s),
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under ice-cooling for 5 mn. The reaction sol ution was
diluted 15 with saturated agueous sodi um hydrogen
carbonate solution. The solvent was evaporated under
reduced pressure and the residue was purified by
silica gel columm chromatography (methanol/ethyl
anel Eng=0p 1B0- 716/ 90§0°Co (xpary st hkl Fed Srom@vpalind (119
cegdt@/geggh@ 20 1H- NVMR (CDC13) 8: 0.90 - 1.00 (1H,
22 m, 1.32 - 1.45 (1H, nm), 1.60 -
1[(71)3‘(3}414 #ﬁ (c20052 nzetbsn@ll)H m, 2.17 - 2.28 (2H,
Ty &A%z BflubA M, 447 (2H a9 =72 H),
5.65 (1H, br s), 6. 1H d, J = 6.9 Hz), 7.16 (1H,
dalemeﬁtalsarsalye"lg k@r NsP1H d, J = 8.5 Hz), 8.05
(&b c®ateddS (Rl o, Ngo poi;Ntr, 11ek ;- Nllﬁé:i§ecry3ta||ized
fromethyl acetate/ hexane) VS (ESI+): 272 (M+H),

eFewht &) : ahal 8PP Hror -€26HDINS0%Eal cul ated (% : C,
708%) H 7.800 N 1549 3o Found (%: C, 70.85: H,
7.75. N, 15.55. 242 [0674] Exanple 18

t E%#&RY¢ £P2- (3-f1 uor o- 2- met hyl - 2H i ndazol - 4-

yi) ey clroprepy javetby)}-acetasa e -45 [0675] F N N N
To a solu

tV%\h%Q%OPF?PWz]“}?EPPME%&PWBH}%I “4- 1o
ylibegal opr opyl ] net hyl } acet am de (400 nmg, 1.644 mmol)
iR acetonitrile (16 nmL) was added xenon difl uoride

( ng, 1.808 nmmol), and the m xture was stirred
un itrogeq atnosphere at roomtenperature for 4.5
hi 8 reac&%nﬁure was diluted with saturated
aque g um arbonate is solution, and the
m xt As extracted th ethyl acetate.

[0661]

To a solution of 1-[(1R,2R)-2-(2-methyl-2H-indazol-4-
yl)cyclopropyllmethanamine dihydrochloride (2.00 g, 7.29 mmol)
and triethylamine (4.00 mL, 28.7 mmol) in tetrahydrofuran (80
mL) was added propionic anhydride (1.38 mL, 10.8 mmol), and
the mixture was stirred at room temperature for 12 hr. The
reaction solution was concentrated under reduced pressure and
the residue was purified by silica gel column chromatography
(methanol/ethyl acetate=0/100—>15/85) to give the title
compound (1.79 g, yield 95%).
ly4-NMR (CDC13) &: 0.87 - 0.99 (1H, m), 1.08 - 1.15 (1H, m),
1.17 (3H, t, d = 7.6 Hz), 1.30 - 1.44 (1H, m), 2.06 - 2.10 (1H,
m), 2.22 (2B, g, § = 7.6 Hz), 3.32 - 3.3%9 (2H, m), 4.21 (3H,
s), 5.69 (1H, br s), 6.62 (1H, d, J = 7.1 Hz), 7.15 (1H, dd, J
= 8.8, 7.1 Hz), 7.49 (1H, d, J = 8.8 Hz), 8.00 (1H, s),
melting point: 78 - B80°C (recrystallized from ethyl

acetate/hexane),
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The extract was washed with saturated brine, and dried
over anhydrous sodium sul fate, and the sol vent was
evapor at ed under reduced pressure. The residue was
purified by silica gel columm chromatography (NH
et hyl acet at e/ hexane=50/50-*100/0), 20 HPLC and TLC to
glal?t:hes4t3t | @ Oobbourthé®l)ng, yield 6% . 1H NWR
( 02 (1H, m, 1.06 - 1.18 (1H m,
1@8@1%4&8{;&%#’, 1.98 - 2.05 (3H, m). 2.11 - 2.20
(akgmenal smadysisz or C2HNAY, 4.01 - 4.10 (3H, m,
5C§.L§:L{lyfledb(/)s)c ﬁofﬂ (AH 7 da; JN B6 %3Hz), 7.11 (1H
Hz), 7.30 25 (1 J =8.8, 2.2
FEWﬂKhéFQrﬁ@ ﬂ@lﬁi'fioé 36if@C1%ré%rystalllzed from
F@@@z acet at e/ hexane), MS (ESI+): 262 (M+H),
el enrental analysis: for CL4HL6FN30 30 Cal cul ated (%:
CExgwplzsliH, 6.17; N, 16.08 Found (%: C, 64.13; H
c%%LN {21@2iﬁéth%ﬂBQﬁi¥%EZkoliiﬁanp|e 19
i{(lR 2R) - 2- (3-fl uoro- 2- net hyl - 2Hi ndazol - 4- yl)
cy f@ffr@ﬁﬁ?@ﬂéﬁ{»h}!h&%@ﬁ?ﬂ&@[OG?S} F NNH [0679]
Teogesol ution of N-{[(1R 2R)-2-(2-nmethyl-2Hindazol -
yl ) cycl opropyl ] net hyl )acet am de (100 ny, 0.411
) in acetonitrile (4.1 nL) was added xenon

di 1 .5 0.452 mmol ), and the m xture was
SN nﬁrature for 4 hr. The reaction
SO |t e hyl acetate, washed with
sat aqueous sodi Ym hydrogen carbonate is

sol nd saturatedgprine, and dried over anhydrous

sodi um~"sul fate. The solvent was evapor at ed under
reduced pressure. The residue was purified by silica

g?b6g8funn chr omat ogr aphy

To a mixture of a crudely purified product of cis-1-[2-
(2-methyl-2H-indazol-4-yl)cyclopropyl]lmethanamine and
triethylamine (134 pL, 0.961 mmol) in tetrahydrofuran (6.5 mL)
was added propionic anhydride (124 uL, 0.967 mL) at room
temperature, and the mixture was stirred for 5 min. The
reaction solution was diluted with saturated aqueous sodium
hydrogen carbonate solution. The solvent was evaporated under
reduced pressure'and the residue was purified by silica gel
column chromatography (methanol/ethyl acetate=0/100—10/380) and
recrystallization (ethyl acetate/hexane) to give the title
compound (55.6 mg, total yield from Reference Example 38, 34%).
!H-NMR (CDCls) &: 0.93 - 1.01 (4H, m), 1.06 - 1.16 (1H, m),
1.50 - 1.64 (1#, m), 1.98 (2H, q, J = 7.4 Hz), 2.31 - 2.41 (1H,
m), 2.78 - 2.88 (1H, m), 3.05 - 3.16 (1H, m), 4.24 (3H, s),
5.04 (1H, br s), 6.79 (1H, d, J = 6.9 Hz), 7.20 (1H, dd, J =
8.5, 6.9 Hz), 7.56 (1H, d, J = 8.5 Hz), 8.04 (1H, s),
melting point: 155 - 156°C (recrystallized from ethyl

acetate/hexane),
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(NH, ethyl acetate/hexane=50/50->100/0) and
preparative TLC (nethanol/ethyl acetate=10/90) to
give the title conmpound 20 (13.9 ng, yield 11%.
1HNWR (CDC13) S 0.90 - 1.01 (1H, m, 21.05 - 1.17
(1H, m, 1.28 - 1.45 (1H, m, 2.01 (3H, s), 2.08 -
ZMSO(E(S]_IH) 38 3M8B), (2H, t, J = 6.2 Hz) , 4.05 (3H, d,
7 , 6. 54 (1H d J =6.6
f ﬂen@aw%nalyéég o éﬁégm 6 Hz). 7.30 25 (1H, dd,
JCalgulgted 43z ¥, 71%4&11 in§ pbidf: N1 36 331390
(g g&&yq&ng¢zq@ boomg etthgb,; @catkate/ hexane), M
ESI+): 262 (M+H), el ‘ement al anaIyS|s for Cl4HL6N3FO
300€&tlcul ated (%: C, 64.35; H, 6.17; N, 16.08 Found
(#am$3e 4. 03; H 6.18; N 16.09. 244 [0680] Exanple
20 trans-tert-but

{ BobxmNubt @&)2ﬁir%y‘2-g}q_tphh—&?ﬁo|ln2azol 4-
-‘/Brig%ﬁl%#?@ﬁm%hby |Sanbagate 5 [0681] N NN YO F

a sol ution of
t 8

&e) -[2-(5-fl uoro-2-methyl -2H 1o
|ngazol 4-y|)cyc|opropyl]nethanaqéa: (514 ny, 2.34
nnyq in tetrahydrofuran re added
triet Ryl am ne\(654 I 4.6 ') and di-t-butyl
dN:ar bapat e, mg,N2. 8 , and the mxture was
stinyed .\‘roon1 eraf or 2 hr. The solvent was
pressure. The residue was i5
: ol utm chr omat ogr aphy (et hyl
acet at e/ hexane=50/50-*1 00/0) to give the title
compound (741 ny, vyield 99%. 1H NVMR (CDC1l3) 8: 0.86
- [0662] (1H, m, 1.11 - 1.25 (1H, m,

To a solution of 1-[(1R,2R)-2-(2-methyl~2H-indazol-4-
yl)cyclopropyl]methanamine dihydrochloride (200 mg, 0.729
mmol) and triethylamine (407 pL, 2.92 mmol) in tetrahydrofuran
(7 mL) was added 4-bromobenzoyl chloride (192 mg, 0.875 mmol),
and the mixture was stirred at room temperature for 1 hr. The
reaction solution was concentrated under reduced pressure and
the residue was purified by silica gel column chromatography
(ethyl acetate/hexarie=40/60—90/10) to give the title compound
(247 mg, yield 88%).
ly-NMR (CDC1l;) &: 0.89 - 1.06 (1H, m), 1.13 - 1.27 (1H, m),
1.42 - 1.47 (1H, m), 2.13 - 2.17 (1H, m), 3.44 - 3.67 (2H, m),
4.14 (3H, s), 6.38 (1H, br s), 6.64 (1H, dd, J = 6.9, 1.9
Hz),7.08 - 7.20 (1, m), 7.42 - 7.71 (5H, m), 7.95 (1H, d, J =
3.6 Hz), |
melting point: 140 - 142°C (recrystallized from ethyl
acetate/hexane),

[a]p?®: -3.5° (c 0.50, methanol),
MS (ESI+): 385 (M+H),

elemental analysis: for C;sHigN3O
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1.46 (9H, s), 1.50 - 1.60 (1H, n), 1.85 - 2.02 (1H

m, 2.98 - 20 3.22 (1H n), 3.32 - 3.37 (1H, m, 4.19
(3H, s), 4.63 (1H, br s), 7.00 (1H, dd, J = 10.6, 9.2
Hz), 7.47 (1H, dd, J = 9.2, 4.3 Hz), 7.92 (1H, s), M
(ESI+): 320 (MtH). [0683] 25 Exanple 21 tert-butyl

{ Celsitgedy ($5: 14,uEPe32x bt AyT22M-i hlladbl Ba. 20.79
ylgbsml gaqr opyl dgvethyl} carisangt e1o.[50684E, 2428, F

0685é rans-tert-butyl

{[[8%68L f | uor o- 2- net hyl - 2H-i ndazol -4- s
yt%gmﬁi@gkppyl]nethyl}carbanate (735 ng) was
fractionated by hi per f ormance | i

5cNr bkt Fgickpry~ ?(11 ﬁaﬂierﬂ-ylkcw]@&r%wahftﬁ%%m%%awde
YNBEsorol um: CHI RALPAK AS (50 mnmm I D x 500 mm L,

n factured by Dicel Chem cal Industries, Ltd.),

ile phase: A) hexane 100% B) 2-propanol 100%

ing ratio: 1o A/B=900/100, flow rate: 80 nL/m n,
1 tenperature 25C, sanple concentration: 21
X- propphol =900/ 100), injection anount:
ack| on ﬁplut' n containing an optically
wpound h.vlng‘ﬁ’%gnger retention time under
menti oned hi gh performance |iquid
chr oMatography is condifi ons was concentrated to give
the titTe conmpound (353 ngy, 99.9% ee). Enanti omer
excess (ee) was neasured by high performance liquid
choefal ogr aphy (col um: CHIRALPAK AS (4.6 nm 1D x 250
nn1L nuf act u b 1 1.es,
114}, OB |eEL £ Bt D E8 (/29‘1' %?ﬁo#ﬁg# 0. 1 ow
r atle cy@l@roml ﬂunétmam,amaods ufdrd Ot egpeﬁ Aodr em013)0©btsammi én

CAREEEPE itimee ool AR 3] e g 83! o) n
0.teBréfjtirafurat. 09 mL)leQ ddddd agetik Eﬁhydﬂl@ (¢8.0H L,
rr)0. 5%'1819&161 )Zugéeﬁ ]i%e~'&olgng9,8 ahde’tﬁlé(3 m(i“f'urmwas stirred

15 under ice-cooling for 5 min. The reaction solution was diluted

cm

with saturated aqueous sodium hydrogen carbonate solution. The
solvent was evaporated under reduced pressure and the residue
was purified by silica gel column chromatography
(methanol/ethyl acetate=0/100—10/90) to give the title
20 compound (108 mg, yield 90%).
IH4-NMR (CDC13) &: 0.90 - 1.00 (1H, m), 1.09 - 1.19 (1H, m),
1.33 - 1.47 (14, m), 1.60 - 1.72 (3H, m), 2.00 (3H, s), 2.03 -
2.14 (1H, m), 3.30 - 3.42 (2H, m), 4.48 (2H, g, J = 7.2 Hz),
5.70 (1H, br s), 6.62 (1H, d, J = 6.9 Hz), 7.16 (1H, dd, J =
25 8.5, 6.9 Hz), 7.52 (1H, d, J = 8.5 Hz), 8.03 (1H, s),
melting point: 155 - 159°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 258 (M+H),
elemental analysis: for C;sHioN30
30 Calculated (%): C, 70.01; H, 7.44; N, 16.33
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3.24 - 3.45 (1H, m, 4.17 (3H s), 4.92 (1H, br s),
6.96 (1H, 25 m, 7.45 (1H, dd, J =8.9, 4.0 Hz), 7.91
(1H, s), WMs (ESI+): 320 (MtH). [0686] Exanple 22
tert-butyl
{[(1R 2R) - 2- (5-fl uoro-2-nethyl -2H-i ndazol - 4- 30
ylf‘qmuépr(fpywpne%hw,} aafl%ar?ht é6F9867] 246 NH N Nyp
[[0688] Trans-tert-butyl

2 (g fl uoro-2- et hyl - 2H i ndazol -4- 5
yE%%V%ﬁob?opyl]nethyl}carbanate (735 ng) was
f Qba 1 et o1 yBRaepLbsiHijdhethyl } propanamide
cﬁ?ﬁ%%?g %gg%yﬁglgg??ﬁﬁént9 K—Preg %%%nufa%t?ﬁeg by
Ym:§721co| um: CHI RALPAK AS (50 nmID x 500 mm L,
maguf act ured by Dicel Chem cal Industries, Ltd.),
nqgile phase: A) hexane 100% B) 2-propano| 100%
mwing ratio: 10 A/ B=900/100, flow rate: 80 nL/m n,

n t enpergture: 25C, sanple concentration: 21
m_\ hexan - progdnol =900/ 100), i njection anmount:

> ' containing an optically

pound havi ng shorter retention time under
ment i oned hi performance liquid 15
chr omaegr aphy condi ti Ohs was concentrated to give the

title conpound (323 ny, 99.9% ee). Enantioner excess

ﬁﬁgﬁﬂf nmeasured by high performance |iquid
c ography (colum: CH RALPAK AS (4.6 mm I D x 250

nm L, manaf aslutried by Difeel(2- éihyﬁﬂeakimduhmifﬂ+es
{01 ARG IENRTShE 40, 1 9RRIBIAT0LY0 o
caseendil ERanpl® 54n§ﬁdﬂir(1bEMﬁlmﬁ12}epﬂ@‘pah¢ﬂrr90)/517) mmol) in
| n%eCtkﬂé}:oﬁngﬁmﬁgn\g) gv\lr'gz"p 23H- VS %}g)an%ydgigg (65.6 pL,
0.511 mmol) under ice-cooling, and the mixture was stirred
under ice-cooling for 5 min. The reaction solution was diluted
with saturated aqueous sodium hydrogen carbonate solution. The
solvent was evaporated under reduced pressure and the residue
was purified by silica gel column chromatography
(methanol/ethyl acetate=0/100—10/90) to give the title
compound (119 mg, yield 94%).
l4-NMR (CDCls) &: 0.90 - 1.00 (1H, m), 1.11 - 1.22 (4H, m),
1.32 - 1.45 (1H, m), 1.60 - 1.70 (3H, m), 2.05 - 2.15 (1lH, m),
2.17 - 2.28 (2H, m), 3.29 - 3.47 (2K, m), 4.47 (2H, q, J = 7.2
Hz), 5.65 (1H, br s), 6.62 (1H, d, J = 6.9 Hz), 7.16 (1H, dd,
= 8.5, 6.9 Hz), 7.51 (1H, d, J = 8.5 Hz), 8.05 (1H, s),
melting point: 114 - 115°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 272 (M+H),
elemental analysis: for C;eHz1N30
Calculated {(%): C, 70.82; H, 7.80; N, 15.49
Found (%): C, 70.85; H, 7.75; N, 15.55.
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1.38 - 1.64 (IOH, m), 1.85 - 2.09 (1H m, 3.03 - 3.23
(1H, n), 25 3.27 - 3.45 (IH, n), 4. 17 (3H, s), 4.91
(1H br's), 6.98 (1H dd, J = 10.7, 9.2 Hz), 7.45
(1H dd, J = 9.2, 4.0 H), 7.91 (1H s), M5 (ESI+):
320 (M+H). [0689] 30 Exanple 23

t E@®ELIN- {[ 2- (5-f | uor o- 2- et hyl - 2H i ndazol - 4- 247

yk;gﬁgfpggopyl]nethyl}acetan1de [0690] N NI N F ~

Tﬁ To a sol ution of _
t Fﬁ?%s [ 221 GilusFo-2meEhryT 2 rindazol-4-

| pdpzRl1oprybyOnek APt pridthiegdbanam ne (95.0 ng, 0.433

; ﬁ%ﬂgng %%?ethy?aﬁ?%i (72.4 L, 0.520 mmmol ) in
5t &0fHHydrofuran (5 mL) was added acetic anhydride

(4@ 1 LFO0.477 nmol ) under ice lo cooling, and the
Z was stlrred under ice-cooling for 5 mn. The
react|:n sol yiy on diluted with saturated aqueous
shldi u e cangnate solution. The sol vent was

- pressure and the residue was

col utm chr omat ogr aphy (NH,

SN et hyl is acetﬁ)e 0/ 100->5/95) to give the
t|tIe compound (97 ng, yield 86%. 1H NVR (CDC13) S:
0.92 - 1.06 (1H, m, 1.16 - 1.30 (1H, m), 1.48 - 1.58
(166760, 1.91 - 200(1H m, 2.03 (3H, s), 3.09 -

3,20 (1 aMan 88 5 %D CRH D o e PRI S O

10 (gH) cydﬂl,opiopyE] ngthyd} Scdtanidg. OO bhl, B)§44memdlngn

p0|n A9 C recrys al.l i ?Nﬁ I
Pac ré)l(%néfeqm% it d§ded ’[ﬁ?f& LY (306 mg, 1.808

mmol), and the mixture was stirred under nitrogen atmosphere

py silica

at room temperature for 4.5 hr. The reaction mixture was
diluted with saturated aqueous sodium hydrogen carbonate
15 solution, and the mixture was extracted with ethyl acetate.
The extract was washed with saturated brine, and dried over
anhydrous sodium sulfate, and the solvent was evaporated under
reduced pressure. The residue was purified by silica gel
column chromatography (NH, ethyl acetate/hexane=50/50-»100/0),
20 HPLC and TLC to give the title cqmpound (24 mg, yield 6%).
I§-NMR (CDCl3) &: 0.90 - 1.02 (1H, m), 1.06 - 1.18 (1H, m),
1.30 - 1.44 (1H, m), 1.98 - 2.05 (3H, m), 2.11 - 2.20 (1H, m),
3.32 - 3.41 (2H, m), 4.01 - 4.10 (3H, m), 5.66 (1H, br s),
6.54 (1H, d, J§ = 6.9 Hz), 7.11 (1H, dd, J = 8.8, 6.9 Hz), 7.30
25 (1H, dd, J = 8.8, 2.2 Hz),
melting point: 109 - 111°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 262 (M+H),
elemental analysis: for Ci4Hi16FN30
30 Calculated (%): C, 64.35; H, 6.17; N, 16.08
Found (%): C, 64.13; H, 6.29; N, 16.03.
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2s el enental analysis: for Cl4H1I6FN30 Cal cul ated (0):

C, 64.35; H 6.17; N, 16.08 Found (%: C, 64.00; H

6.16; N, 16.05. [0692] Exanple 24 30

N-{[ (1S, 2S)-2-(5-fluoro-2-nethyl-2Hindazol - 4- 248

yl ) cycl opropyl ] net hyl l acetamde [0693] NJ H .~/ | F

Ol0&/T10694] A sol ution of

1: [ (13293 - 2- (5-fl uoro- 2- met hyl - 2H-i ndazol -

4-yT'ycycl opropyl ] net hanam ne di hydrochl ori de (230 ny,

ON78[/ 1Ra#®) )2 dAdft worst By e e 205499420134936 nmol ) in

t tirred at room

tg%%%;i%?%&lgﬁeﬁ%ﬁmmrﬁet%%{}e i o reaction solution

wagotdded acetic anhydride (112 L, 1.181 nrmol) under

i ge-cooli ng, and the m xture was stirred under

i%co ing for 15 mn. The reaction sol ution was

diJut@d with asaturgated aqueous sodi um hydr ogen

cNrbongt e SM he ol vent was evapor ated under

gressur ewarid mﬁesi due is was purified by

sililca gé¢l colum chronatography (NH, nethanol/ethyl
ate=0/ 100-->5/95) &b give the title conmpound (213

ield 99% . 1H NWR (CDC13) 5: 0.92 - 1.02 (1H, m,

1.15 - 1.28 (1H, m, 1.49 - 1.61 (1H m, 1.89 - 2.00

(1bb79p), 2.03 (3H, s), 3.09 - 20 3.22 (1H, m, 3.49 -

3.63 (I H ,. 4.19 (3H 5. 86 b 7.0 H
G5 gy g Mhoregigm, 68 M Wyar il 2 4 bt g g Terggb -

10HE) ) cvo19brb3¥1 Inek hy MR ddtagipei (Moo hgdP D (41acmyistalini zed

15

20

25

30

AR LR iy B 85

anakysimgioll pradl 4H26kNMire was stirred at room temperature
for 4 hr. The reaction sclution was diluted with ethyl acetate,
washed with saturated agqueous sodium hydrogen carbonate
solution and saturated brine, and dried over anhydrous sodium
sulfate. The solvent was evaporated under reduced pressure.
The residue was purified by silica gel column chromatography
(NH, ethyl acetate/hexane=50/50—100/0) and preparative TLC
(methanol/ethyl acetate=10/90) to give the title compound
(13.9 mg, yield 11%).
‘H-NMR (CDCl3) 8: 0.90 - 1.01 (1H, m), 1.05 - 1.17 (1H, m),
1.28 - 1.45 (1H, m), 2.01 (3H, s), 2.08 - 2.20 (1H, m), 3.36
(2H, t, J = 6.2 Hz), 4.05 (3H, d, J = 1.6 Hz), 5.67 (lH, br s),
6.54 (1, d, J = 6.6 Hz), 7.11 (1H, dd, J = 8.6, 6.6 Hz), 7.30
(14, dd, 0 = 8.6, 2.1 Hz),
melting point: 138 =~ 139°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 262 (M+H),
elemental analysis: for C;4HigN3FO
Calculated (%): C, 64.35; H, 6.17; N, 16.08
Found (%): C, 64.03; H, 6.18; N, 16.09.
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Calculated (%: C, 64.35; H 6.17; N, 16.08 Found
(%9: C, 64.35; H 6.17; N, 16.17. [0695] 30 Exanple
25 249 N-{[ (1R 2R)-2-(5-fluoro-2-nethyl-2H i ndazol - 4-
yl ) cycl opropyl ] net hyl }acetamde [0696] N " H N NF
a 5 [0697] A solution of

119¢8(R, 2R) - 2- (5-f | uor o- 2- met hyl - 2H i ndazol -
4E¥Q§g}écb@pr opyl ] met hanam ne di hydrochl ori de (258 ny,
0. 88 mol ) and triethylamne (615 L, 4.415 mol) in
t Bramhyerbthittad do2¢ @Té)lomﬁ@terchyb@?%mﬁémﬁ%-

te ALBESp§ Ome?ly 1 dhrblRatde reaction solution was
added acetic anhydride (125 L, 1.325 nmol) under

i €86%Hol i ng, and the mixture was stirred under

i &e-cooling for 15 min. The reaction solution was

di ed with saturated aqueous sodi um hydr ogen

(of: ¢ ion. Hhe 15 sol vent was evaporat ed
ubdder A d+—pressiNe afd the residue was purified
by s col tmm chfr omatgr aphy (NH,

nmet h bt hyl acetatez0/ 100 >5/95) to give the title

conpdund- (227 ny, yietl 98%. 1H NWR (CDCL3) 6: 0.92
- 1.02 (1H T, 1.16 - 1.26 (1H, m), 20 1.49 - 1.59
(IH, m, 1.89 - 2.00 (1H, n), 2.03 (3H, s), 3.09 -
3.[88841lH, m), 3.49 - 3.64 (1H, n), 4.20 (3H, s), 5.85
(1H, br Q00

757 (79, Sngoturies’ SF ey - T by gt A retngc

( Lecsysi-akil yeglfopaopel Imglithasatiatee/(Bexamg) 2.325mMdM3) in

( %g‘!:;ghyd%%%ugzla\ﬁ- |_!)2’0 LJ?J nwzeor:e _aggég t&geghéfdmirr‘rlgt Ia(aag]élo'u)L’, 4.69
mmol) and di-t-butyl dicarbonate (613 mg, 2.81 mmol), and the
mixture was stirred at room temperature for 2 hr. The solvent
was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=50/50—>100/0) to give the title compound (741 mg,
yield 99%).
lH-NMR (CDC1ls) &: 0.86 - 1.02 (1H, m), 1.11 - 1.25 (1H, m),
1.46 (94, s), 1.50 - 1.60 (1H, m), 1.85 - 2.02 (1H, m), 2.98 -
3.22 (1H, m), 3.32 - 3.37 (14, m), 4.19 (3H, s), 4.83 (1H, br
é), 7.00 (1H, dd, J = 10.6, 9.2 Hz), 7.47 (1H, dd, J = 9.2,
4.3 Hz), 7.92 (1H, s),
MS (ESI+): 320 (M+H).
[0683]
Example 21
tert-butyl {[(1lS,2S8)-2-(5-fluoro~-2-methyl-2H-indazol-4-
yl)cyclopropyllmethyl}carbamate
[0684]
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el enental analysis: for CL4H16FN30 Calculated (%9: C,
64.35; H 6.17; N, 16.08 Found (%: C, 64.36; H, 6.15;
N, 16.16. 30 [0698] 250 Exanple 26
trans- N-{[ 2- (5-fl uoro-2-nethyl -2H i ndazol -4- yl)
cywcl opropyl ] net hyl } propanam de [0699] INH N~ 51 F a
&ﬁo To a solution of
fluor qrgz net hyl -
f

i fazol xcl oprigpy!| ]Get hanam ne (45.0 ng, 0.205
nmoN tOth’&t’hy 4.3 L, 0.246 mmol) in
tetrp pf uran (2 i) d propionic anhydride
(28.9 Q. 226 mol) (D1der i ce- cooling, and the

was Fstirred under ice-cooling for 5 nmin. The
reaction solution was diluted wth saturated aqueous
sqg%ggj hydr ogen carbonate sol ution. The sol vent was
evaporat ed 15 under reduced pressure and the residue
was purﬂi‘rfatrledtw-shultyta{ [d5-Ebharo 2eine OnEt-GYF Bpdazol-4-

ot VE) ORpBbn R0, a0 11 3h 18 pdQudetBisdiSpacy
Obagh- el fOBmENde Iiyuid . c’i&omaio@aiap(@H(im@truménﬂs K-P¥ep8
s nPagebr8 5y 0, (dotund) o ebEhs s 1p §5560
( 3K, maufastgred fy, Dheek)Chediodl -IndugTridss, L, ) 7 m®ile
( ilah'asgd ’Ag‘] héxgne,z 100%, OB)HZZ)— r ?z%?ol( :_LLP|O° S)ml }gt 1’5’&0'

poi nt : 1590C (recrystallized from et
10 aééﬁa?@/ﬁéﬁanﬂow I5teB Q‘E@L#Wln,zml@mmemp@lrehmﬁ :al2s°c,

aRahysd TonkBht gé'd%g FM Qng/ﬁ@l eaid.aleds f—_f@o 50189 A0k,
6.59; N, 15.26 Found (% 65. 13; é)57' N ’

Snzgctlon amount: 735 mg). A fraction solution containing an
optically active compound having a longer retention time under
the above-mentioned high performance liquid chromatography

15 conditions was concentrated to give the title compound (353 mg,
99.9% ee). Enantiomer excess (ee) was measured by high
performance liquid chromatography (column: CHIRALPAK AS (4.6
mm ID x 250 mm L, manufactured by Dicel Chemical Industries,
Ltd.), mobile phase: hexane/2-propanol=90/10, flow rate: 1.0

20 mL/min, column temperature: 30°C, sample concentration: 0.5
mg/mL (hexane/2~propanol=90/10), injection volume: 10 uL).

" H-NMR (CDClz) &: 0.82 - 0.98 (1H, m), 1.09 - 1.32 (1H, m),

1.38 - 1.64 (10H, m), 1.80 - 2.01 (1H, m), 2.98 - 3.18 (1H, m),
3.24 - 3.45 (1H, m), 4.17 (3H, s), 4.92 (1H, br s), 6.96 (1H,

25 m), 7.45 (1H, dd, J = 8.9, 4.0 Hz), 7.91 (1H, s),
MS (ESI+): 320 (M+H).
[0686]
Example 22
tert-butyl {[(1R,2R)-2-(5~-fluoro-2-methyl-2H-indazol-4-

30 yl)cyclopropyllmethyl}carbamate
[0687]
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[0701] so Exanple 27 251

N-{[ 2- (5-chl oro-2-net hyl - 2H i ndazol -4- yl)

cycl opropyl ] net hyl }acetam de [0702] N N NI

[0703] To a solution of

[ 2- (5-chl oro-2- et hyl - 2H i ndazol -

yIy cycl opropyl ] net hanol (750 ng, 3.17 nmol) obtai ned
[ af erence, Exanple 66 in tetrahydrofuran (35 ni)

Rf € added a sol g@ion (40% 1.72 nm_L, 3.80 nmol) of

zodi ca :jgigluene,
pbhosphine (1.08 g, |&~12 mvol) and
Jde (606 ny, 4C}2 ), and the m xture was
s #;r ni trogen atnosphere at roomtenperature
for 16 hr. The solvent was evaporated under reduced
pressure. The residue was is purified by silica ge
cdPa®Hl chr omat ogr aphy (NH, et hyl
acet at e/, Rexane~1/,901 >ﬁf§/ 0Q0) £1. @ H-¥Emethyl-2H-indazol-4-
2 %2 (5-chl oro- 2- et
ﬁmronyymwd%ﬁwafﬁefm g} HHass diraabienated by
gh QRN FoRfafeL UEREY Moknfat@&éﬁh?d%'ﬁstrmén@btﬁﬁﬁﬁ
cru purified product of

P tamparier 2 50 LEF: | GUERASPRE 3 (50 mm 1D x 500 mm

yiL) cxshoRi-enydd mat bykér ]dTl-elmieéD del@str M Hrtdl pnedrase
di ssol ved in et hanal (50 nmL hydr azi ne nmonohydrat e

( PBape) Alndexarfid@O%and t%@rﬁp Ur ¢0Qas HEILE o Hnder

10" @f/!auyod,qroowfmm ratzhescﬁatvﬁm \muﬁﬂm tradurides e,
r educed essur e. The?LeS| 2 ut e

t
diSETRYT SP‘Craa‘tn‘éa SBURARC 5900/100) '
hy g egeiore anbamad & 350hgt ] on mtadde@bluﬂienawammmg an

o RPEAE s S TE T Bharhe by o SBGRrErr SR FLPE topRe
s@hmentthmaabeve&mynihedednnﬂgh péfihnmadcprrmqnide. The
ue_was

unmm _. ,
15Cﬁigﬁ%_t%ﬁﬁgsﬁ q&é?%ng¥%ano Fe?%%qtra hum give the title
acetnpbes)/ (BaB- Iﬂ‘ﬁ/ 32). 980e¢ )0 gEm{amtlomer excess (ee) was

1}rIe%_s&§édc I?)'yoflgélg 'p@%gyné&é '1@8@%&’ ! c'h4r"omatography (column:

CHIRALPAK AS (4.6 mm ID x 250 mm L, manufactured by Dicel

Chemical Industries, Ltd.), mobile phase: hexane/2~
20 propanol=90/10, flow rate: 1.0 mL/min, column temperature: 30°C,
sample concentration: 0.5 mg/mL (hexane/2-propanol=90/10),
injection volume: 10 pL).
lH-NMR (CDCls) &: 0.83 - 1.02 (1H, m), 1.09 - 1.29 (1H, m),
1.38 - 1.64 (104, m), 1.85 - 2.09 (1H, m), 3.03 ~ 3.23 (1H, m),
25 3.27 - 3.45 (1H, m), 4.17 (3H, s), 4.91 (1H, br s), 6.98 (1H,
dd, J = 10.7, 9.2 Hz), 7.45 (1H, dd, J = 9.2, 4.0 Hz), 7.91
(18, s),
MS (ESI+): 320 (M+H).
[0689]
30 Example 23
trans-N-{[2-(5-fluoro-2-methyl-2H-indazol-4-
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252 yl)cycl opropyl ] met hanam ne as a crudely purified
product (1.84 g). 1.23 g fromthe obtai ned crudely
purified product (1.84 g) of

1-[ 2- (5 chl or o- 2- net hyl - 2H-i ndazol -

m_ne.was dlssolved in
tgif 185 §¥Hkp%§yggﬁ*ﬁfT E?rlethylan1ne (353 L,
2{6®%Hnnnl) and acetic anhydride (220 L, 2.323 mmol)
wer e added under ice-cooling, and the m xture was
sﬁ\rred under ice-cooling for 10 mn. The reaction
solN#--0on was diluted with saturated aqueous sodi um
: pogate g4l uti on. The sol vent was
; i o,Neduced pressure and the residue
was P ed by srTicalgel colum chromat ography
et hyl acet at €z0/ 100-+5/95, then NH, ethyl
€ gpe:35/65-+ 0/0) and recrystallization
(ethyl acetate/ hexane) to give the title conmpound (409
ng, vyield 70%. 1s 1H NWR (CDC13) 8: 0.99 - 1.10 (1H
nm, 1.12 - 1.22 (1H, nm, 1.45 - 1.59 (1H, n), 2.00 -
2[989IUH, m), 3.27 - 3.40 (1H, m, 3.43 - 3.55 (1H,

m, 4.2Q (a3!$!»1uz9mn o?ztl(al'ﬂé’—lbfZ-SgSP-fZHJ-l%—%lHeth -

9.1 Hz), 7.
néntiwﬂ?;l-ﬁowhtcycﬂwropnlsb@tpﬁé@vw 4PPi Y ary.f Pofsbrmmpl) and

ggg%?ﬁ%ﬁé}g?X%ngdlI\Bg’§b+}‘moﬁ7§n( %@ahyﬁkgmpiS ml)

I cul at ed
Hwas, gidedNacebic) 3nhpduide ((%p: 1 @L.60- 447 HH015 yglenyice-

1%648in,5 ah@ 70 mikxap®l @ s28tirred under ice-cooling for 5
N-{[2-(5-chl orqg-2-net hyl - 2Hi ndazo

y™RycIT8pr BRAAT B ﬁ?fjrl}tﬁroé‘p‘éiﬁ%uﬁl&@tefld’?@é‘] SRERFatgdNaayeous

| s8d€im 3Ydrogen carbonate solution. The solvent was evaporated
under reduced pressure and the residue was purified by silica
gel column chromatography (NH, methanol/ethyl
acetate=0/100—>5/95) to give the title compound (97 mg, yield
B6%) . '
'H-NMR (CDCls) 8: 0.92 - 1.06 (1H, m), 1.16 - 1.30 (1H, m),
1.48 - 1.58 (1H, m), 1.91 - 2.00 (1H, m), 2.03 (3H, s), 3.09 -
3.26 (1H, m), 3.48 - 3.64 (1H, m), 4.20 (3H, s), 5.86 (1H, br
s), 7.01 (1H, dd, J = 10.8, 9.2 Hz), 7.49 (1H, dd, J = 9.2,
4.3 Hz), 7.92 (1H, s), '
melting point: 157 - 159°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 262 (M+H),
elemental analysis: for CisH31gFN30
Calculated (%): C, 64.35; H, 6.17; N, 16.08
Found (%): C, 64.00; H, 6.16; N, 16.05.
[0692]
Example 24
N-{[(15,28)-2-(5-fluoro-2-methyl-2H-indazol-4-~
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253 [0706] To a solution of

[ 2- (5-chl oro-2- net hyl - 2H i ndazol - 4-

yl ) cycl opropyl ] met hanol (750 ng, 3.17 mmol ) obtai ned

in s Reference Exanple 66 in tetrahydrofuran (35 ni)
i added a solutloneéﬁogb 1.72 n, 3.80 mmol) of

d¥ TXﬁlQEfSBY%%ﬂqSBX amidet o yene,

t ropteEnyl phosphine (1.08 g, 4.12 mmol) and

phthalim de (606 ng, 4.12 mmol ), and the m xture was

stNrred under nitrogen atnosphere at room tenperature

foNaG, hr. The z0 sol vent was evaporated under reduced
press% e esidyg was purified by silica ge

C re-egr aphy (NH- et hyl

acety #ane=10190->2¢760) to give

2-{[' ¢hl or o- 2- met hyl -

2H i e

jfyl)cyclop(ﬁpyl]nethyl}-lkkisoindole-1,3(2
H) - dlone as"a crudely purified product. The obtai ned
crudely purified 15 product of
2-{[ 2- (5-chl oro-2- net hyl - 2Hi ndazol - 4-
s5yllPey4l opr opyl ] net hyl } - 1FLisoindoIe 1, 3(2H) - di one was

di ssol \ﬁe%ollﬁ'tl Cig goh ﬁ@% %‘S 5drf?LZIOPOe“ ?p%fi (AL dazol1-

(15 n) ure was under
réfyllpqugprQﬁyhﬁMﬁthaﬂ&m;meoﬁv@yﬂrqmaéoeuapdﬁaﬁs@Lu@déB7

Th d diJ.ut.ed th
ALY gl RRNILE, 2D SIS Mo
c &P binatwa ss 8t Litegh aaxocd denpe Mtairggev ) maper Twashe
1oe§5£@‘r‘fo%d s‘éﬁ&@:h% (yk éaé:cee&agget n%’xggr ”@L‘i% JES 1 181

dried over ydr Oous sodl um S e SO
eTapbY ANE§T uhERICOOR éRitic eddpE RS g@rﬁurq’h‘eaa’r sl gped msier

purtii®d iRy 8bt i1Gangg! 2ReCRLAINM EhEQIRLQH @RV G Mk with
nmet hanol / ethyl acet at e=0/100-+8/ 92 to give

15pBuraechparerus fethyn Jodrpassrbgnate solution.  The

VE}JQV&{@%QD&HMIB@@%HJ&: A8d@cdd poebyuRLhli 8k residue
product (1.84 ). .613 fromthe obtained crudely

15 ph’??f?uerd' ﬂﬁgmtm@icgége&) codpmn chromatography (NH,

1m[a@h£r§51(‘/|3|t9ffp AeWBLEYY 120 1430k 5 45 3R the title compound

cl opro net hanai ni ne was di ssol ved in
%fi 8Fg¥%r99 5010 nml), triethylamne (177 L, 1.267

nrmlmaradn@r3o)psom ©2 anhm“(dﬁ (49 1151 H626MIDh) m),
15 AL PR b Co1 o005 po oI, RIS A W i 2 00 -
g ct1’‘on™ .
z0s8L22 i M, was, di|4ast ed3vél hlaatxur,at/;edsaqaue,o@ ,SOUBEIN1H, br
s), 7.00 (1H, dd, J = 10.7, 9.3 Hz), 7.48 (1H, dd, J = 9.3,
4.4 Hz), 7.91 (1H, s),
melting point: 120°C (recrystallized from ethyl acetate/hexane),
[@]p®®: +84.6° (c 0.54, methanol),
25 MS (ESI+): 262 (M+H),
elemental analysis: for CisHigFN30
Calculated (%): C, 64.35; H, 6.17; N, 16.08
Found (%): C, 64.35; H, 6.17; N, 16.17.
[0695]
30 Example 25
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35 hydrogen carbonate sol ution. The sol vent was
evapor at ed under 254 reduced pressure and the residue
was purified by silica gel colunmm chromatography

~ (rmet hanol / et hyl acet at e=0/ 100->5/ 95) and

r al 0 hyl a te/ hexane) to give the
et e Gh'})oﬁ {? Eé& % %2%%1 25t (CDC13) 8:
OyBchcJJ:p@Sp;(JJJIriethizl}alce:tamdd 25 (4H, m, 1.46 - 1.57
ﬁé é? 2.01 - 2.11 (1H, m, 2.26 (2H, q, J =7.6
§% 25 - 3.37 (1H, m, 3.48 - 3.60 (1H m, 4.20
H s), 5.89 (1H, br s), 7.19 (1H, d, J = 9.1 Hz),
(1H d J= 9.1 Hz), 7.96 (1H, s), 1o nelting

po; 152 - H53C (rgcrystallized from et hyl

aget atiy/ hexa M5 {GESI +) : 292 (MtH), el enental

ana S0r CIS§LBC Calculated (9%9: C, 61.75;
H 6 , 14.40 1s und (%: C, 61.60; H 6.21; N,
14. 6§ 0707] Exanpl e

- br¢fro- 2- net hyl - 2H i ndazol - 4- yl)

cycl opropyl ] net hyl }acetam de 20 [0708] NH .~/ NN
5Br O [0709] To a solution of

11béof - brono- 2- net hyl - 2Hi ndazol - 4- 25

yl") cycl opropyl ] met hanam ne (232 ng, 0.829 mmol)

obt ai néd sphutiRaf efehcb(1R¢ZRpt & (At fanarer4dwehhy iiréndazol~

(4391 )Lcycqog%pmle)cha&mtn%t aéw&ro%%@me( 8<2§s nﬂ@ \@agsa
added acetic anhydride (86

| BEotbaindngrieiylenénei becledr eLwa‘ls, 4@15| mm@bb fl@r tefsrahyldrofuran
10 TH8 FERGLIS08 SOlddt bON Y& tdinbtt£8GirY EHr SAS WhAl edo3dhe

aqueous sodi um hydrogen carbonate sol ution. The
sapdehtonygelution was added acetic anhydride (125 pL, 1.325

mmol) under ice-cooling, and the mixture was stirred under
ice-cooling for 15 min. The reaction solution was diluted with
saturated aqueous sodium hydrogen carbonate solution. The

15 solvent was evaporated under reduced pressure and the residue
was purified by silica gel column chromatography (NH,
methanol/ethyl acetate=0/100—-5/95) to give the title compound
(227 mg, yield 98%).

'H-NMR (CDCl3) &: 0.92 - 1.02 (1H, m), 1.16 - 1.26 (1H, m),

20 1.49 - 1.59 (14, m), 1.89 - 2.00 (14, m), 2.03 (34, s), 3.09 -
3.23 (1H, m), 3.49 - 3.64 (1H, m), 4.20 (3H, s), 5.85 (1H, br
s), 7.00 (1H, d4d, J = 10.7, 9.1 Hz), 7.43 - 7.57 (1H, m), 7.92
(18, s),
melting point: 120°C (recrystallized from ethyl acetate/hexane),

25 MS (ESI+): 262 (M+H),

[a]p?®: -83.7° (c 0.47, methanol),
elemental analysis: for C;sHi¢FN30
Calculated (%): C, 64.35; H, 6.17; N, 16.08
Found (%): C, 64.36; H, 6.15; N, 16.16.

30 [0698]
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evapor at ed under reduced pressure and the residue was
purified 255 by silica gel colum chronmatography
(et hanol /et hyl acet at e=0/100->10/90) to give the
title conpound (250 ng, yield 94%. 1H NWVR (CDCl13) 8:
1.00 - 1.11 (1H, m, 1.21 - 1.19 (1H, m, 1.46 - 1.58
(Atdmpie, 26.98 - 2.10 (1H, m, 2.03 (3H, s), 3.34 -
3,52 H, r.s), 7.35 (1H,
tr’?‘f‘sL ayef? ﬁz‘hagré ?_I"Z“f?:?’yl 52}1?45%%1 k&z) 7.97 (1H,
syl)mlbpngp;ddmthylﬁﬁwa&me( recrystallized from
e&@a@ acet at e/ hexane), lo M5 (ESI+): 322 (MtH),

r?t anal ysis: for Cl4HL6N3BrO Cal cul ated (9:
C, 52. 19, H 5.01; N 13.04 Found (%: C, 52.25; H,
\Ni' N, 13.20. [0710] 15 Exanple 30

[yl - 2H i ndazol - 4-

YN ¢ydl y; )propananm de [0711] NH N
N, , . ‘ ‘ﬁﬁo\a sol ution of
1-[2 ono- 2- net hyl -|RPH-i ndazol -

pAQPY| ] et hanaiffjne (54.8 ng 0. 195 mol )

5obta|n d inF Reference Exanple 74 and triethyl am ne
(32.6 gL, 0.234 mmol) in 25 tetrahydrofuran (2.0 ni)
was added propionic anhydride (27.6 L, 0.215 nmol)
ungegoj ce-cooling, and the mxture was stirred for 5
mn. The reaction solution was_djluted with saturated

aqueoustSs ddPeitHydr 8§erradsrbokat %5 ~$OPRET i meThE 2

SQhMeN1-WRG1 ) &YARR-ab el nettahatiRiqed. P rrﬁﬁs 0r. 20 Anghoiheand
resi due was purified 30 silica gel colu
10c hEBRENIGTApAY (148t Hand] /%@hwo 1) 4% tetranydfofuran (2 mL)

was added propionic anhydride (28.9 uL, 0.226 mmol) under ice-

cooling, and the mixture was stirred under ice-cooling for 5
min. The reaction solution was diluted with saturated aqueous
sodium hydrogen carbonate solution. The solvent was evaporated
15 under reduced pressure and the residue was purified by silica
gel column chromatography (methanol/ethyl acetate=0/100-»8/92)
to give the title compound (53.2 mg, yield 94%).
4-NMR (CDC1l3) &: 0.89 - 1.05 (1H, m), 1.13 - 1.31 (4H, m),
1.45 - 1.58 (1H, m), 1.88 - 2.00 (1H, m), 2.26 (2H, q, J = 7.4
20 Hz), 3.06 - 3.24 (14, m), 3.50 - 3.66 (1H, m), 4.19 (3H, s),
5.84 (1H, br s), 6.94 - 7.07 (1H, m), 7.48 (1H, dd, J = 9.2,
4.0 Hz), 7.92 (1H, s),
melting point: 158 - 159°C (recrystallized from ethyl
acetate/hexane),
25 MS (ESI+): 276 (M+tH),
elemental analysis: for C;sHigFN30
Calculated (%): C, 65.44; H, 6.59; N, 15.26
Found (%): C, 65.13; H, 6.57; N, 15.25.
[0701]
30 Example 27
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i0

15

20

25

30

acet at e=0/ 100- +10/90) to give the title conpound (64.8
ng, 256 yield 99%. "HNWR (CDC13) S: 1.02 - 1.11
(1H, m, 1.12 - 1.24 (4H, nm), 1.49 - 1.56 (1H, m,
2.00 - 2.09 (1H, mM, 2.27 (2H, q, J = 7.4 Hz), 3.45
(2H, t, J = 6.7 Hz), 4.21 (3H s), 5.87 (1H, br s), 5
7N36[%*145! Cdlogo“ﬁ—gleihﬂz-)ZH ndzqltl- d, J = 9.1 Hz),
HeTeMo) 119 - 121C
(r egcﬁg%it'églrolégﬁe]ﬁlrhg%pgﬁ hyl Ij%lcet at e/ hexane), M
(ES8¥93L 336 (M+H), 10 el enmental analysis: for
Cl5H18N3BrO Calculated (%: C, 53.58; H 5.40; N,
12250 Found (% : C, 53.61; H, 5.42; N, 12.42. [0713]
e 31 1s N-{[ 2- (2 5-di net hyl - 2Hi ndazol - 4- yl)
cwo opyl ] pN tamde [0714] NH N N ,r 20
] t hyl - 2H i ndazol - 4-
yl)c opyl]rret yI} etam de (200 ng, 0.621 nmol)
in Exanple 2 nmet hyl boronic acid (74.5 ng,

d| cycl ohexyI(EE 4',6'-triisopropyl bi phenyl -2-yl) phosph
|ne 25 (17.8 ng, 0.0372 mmol ), potassi um carbonate
mI:; 1.49 mol) and
[og@a benzyl i deneacet one) di pal | adi un(0) (22.7 ny,
0 0248 1ol ovetidrmddet (G- Nh]t\bfb%mhywpmmaﬁmd&dlsu

AR Ry el TB e, SreRvel A TRadr

heatengnad EX20614 @6 Rnd'e@lts:athEoﬂtrameaEmmn golaltddaed a

\c/:\%‘l%rl{OlI lur%'ﬁ(go\émbtglﬁzéh fl?tra?}“ g%\)as vvas Leh %?ﬁdgg?r%ogylate

25% toluene, triphenylphosphine (1.08 g, 4.12 mmol) and
phthalimide (606 mg, 4.12 mmol), and the mixture was stirred
under nitrogen atmosphere at room temperature for 16 hr. The
solvent was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (NH, ethyl
acetate/hexane=10/90—»>40/60) to give 2-{[2~(5~-chloro~-2-methyl-
2H-indazol-4-yl)cyclopropyl]lmethyl}~1H-isoindole-1, 3 (2H)-dione
as a crudely purified product. The obtained crudely purified
product of 2-{[2-(5-chloro-2-methyl-2H-indazol-4-
yl)cyclopropyllmethyl}-1H-isoindole~1, 3 (2H)-dione was
dissolved in ethanol (50 ml), hydrazine monohydrate (15 mL)
was added, and the mixture was heated under reflux for 15 min.
The solvent was evaporated under reduced pressure. The residue
was diluted with diethyl ether, and saturated aqueous sodium
hydrogen carbonate solution was added. The aqueous layer was
extracted with ethyl acetate, and the extract was dried over
anhydrous sodium sulfate. The solvent was evaporated under
reduced pressure. The residue was purified by silica gel
column chromatography (NH, methanol/ethyl acetate=0/100—>8/92)
to give 1-{2-(5-chloro-2-methyl-2H-indazol-4-

252



and saturated brine, and dried over anhydrous sodi um

sulfate, and the solvent was evaporated under reduced

pressure. The residue was purified by silica ge

col utm chromat ography (NH, nethanol /et hyl

acet at e=0/ 100-->5/95) and HPLC to give the title

cnhmmmcmwm@haw@n@ 8303 .cryfe U(reéﬁfé)Prsduet ol - 84
)1 g%ogg"&j Bom g—hg’%ftag:néil- &%b’elﬁ)lpurlllggsprogililﬁg %lldé g)

30’541 [23.( 7c¥lm0-ﬁvrhewy 82’(13+1Pda§)>1 §77 (1H, br s),

7y Ofcvkchidprp J:]]nretﬁa Saritlk: wds 4D sbhved, in) tetBatydrefuran
77O (1t 1D s), nmelting point: 139 - 140C
5(K%@ﬂV@baFFi?ﬁthﬁﬁéﬁ@e@ﬁglHLaé%ﬁéﬁéWﬁ@%aﬁéY-aqﬂ§lc

C%c}rld%5§2§dv|?ﬂ) 283 £epbal \@é}_%' )ﬁadi@d Jn@ér%%%ﬁ@ﬂlg,
| cul at ed C, 70.01; H, 33 . Found

%ld the goxpere MaS7Sélsrreﬂ ua‘éeﬁslce F%@ﬂfé‘]g %szﬁrﬂpq gigp The
Nirsé{agtnl(o% @bhl‘:{tltr]c&r ?FEE r?/il'u%ﬁdl ﬁgb?hz @atérai’?éli aqueous sodium
yl ) cycl opropyl ] ne acet anmi de
/Dy ger CREVpI G bl b5 2. iy 9HEY (R, Bap ated undex
10Y k2 @YEd D Rrepyh ldTRinAY L} @laRisathe erds280r hffed) b§ 241 Nl yel

obtained in Exanple 2 h
3c9@351nqn@|r)>matogrg%hy Ir?eth%tl‘lo¥l/§t:or{y maget?gtle—o(/%g(?—)gg% then

dNﬁyCéﬂﬂyixMbégétéyheﬁané¥35/SQP¥Kﬂwybbliﬁﬁaﬁﬁbrﬁbﬁéllmhﬁfiﬂn
nget_hL&igacgé%ﬁxagﬁé to g:L)vé Q}? L atsiscllgn}:grr%o%%ga 4309( %186
t@usidrnanzyl|deneacetone)d|palIadlun(O) (29.3 nyg,
15?%§f“ﬁ€§%% ﬂgngtfﬁya x?ggggmgg §?|rre LEyLE ni o%lh
attngspher.eowi(lh, heat Rngd - 2.12 (4H, m), 3.27 - 3. 40 (1, m),
3.43 - 3.55 (1H, m), 4.20 (3H, s), 5.92 (1H, br s), 7.19 (1H,
d, J = 9.1 Hz), 7.48 (1H, d, J = 9.1 Hz), 7.96 (1lH, s),
melting point: 149 - 150°C (recrystallized from ethyl
20 acetate/hexane),
MS (ESI+): 278 (M+H),
elemental analysis: for Ci4H3isClN3O
Calculated (%): C, 60.54; H, 5.81; N, 15.13
Found (%): C, 60.54; H, 5.78; N, 15.18.
25 [0704]
Example 28
N-{ [2~- (5-chloro-2-methyl-2H-indazol-4-
yl)cyclopropyl]lmethyl }propanamide
[0705]

N
N )

H
N\([)I/\
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at 120C for 1 day. The reaction solution was diluted
wth ethyl acetate, and filtered through celite. The
obtained 5 filtrate was washed with water and
saturated brine, and dried over anhydrous sodi um
sul fate, and the solvent was evaporated under reduced
pressure. The residue was purified by silica ge

g chr omat ogr aphy (NH, net hanol /et hyl

et ate=0/ 100->5/95), silica gel colum
chr omatTgrapbiut(ins, 0ﬁE[3ﬁﬂ$OPhb@¢Hﬂ2'm©thYl -2H-indazol-4-

a C t a -
gwgé%é%%’(rg;g& ﬁr?e%ﬁ%r a{‘f%a é’%% 15Hq[z|gim\4§1 %%tgaaﬁe{;@ in
51R@8e(@}¢e ﬁ){amﬁl@&G( 2y tetrahydrgfugapy 35 mi)gmere Pdsigd a

\]Ju@(ym ](483 1 gmcl)ng 14, BOnjnmoﬁ Qs G%E{:I‘gﬁ]) azgd§<;5arb@2{57|late

m)ln t6lupnEey (:mheglylpsowl@fH(leS gy, 47121@““@1Ha 1 J =

rmide 8 ’ w ’ re
oSl I, T ) B af Bl i s

Nupfper (5Ltapern pr RFP grmqqy:pogkpqn}p@gigprq fog| §6 hr. The

10035%|1991r19méls] €€$ ardeehAdd 18 chubd® Pres s . NI‘lﬁé rdsidbe was
br ono- 2- et hyl - 2H i ndazol -

ylp)uefy%wbﬁod 9#}4@ [9¢1) GeBnCHEORSHRITABRY o(NéizleHlab]t )

Otétc%'tﬁ{?é’/hé;éazngxfd‘ﬁoe—)?@/eo@y% Oﬁxféoil—bpjﬂ(m €86l A-808thyl-

g%ﬂ— 5 T L %t ?.:SSI um car bonat e E) S 8%1_8 ione

Andaep 0 bl e oY1 BIRERY PGS PAPRE St Al

(Qs 67dr&dy, pQrQﬁ?edTngaluctszwero@taﬁd@ﬂ dradalyripwdfied

solution of wate (95( eg ﬂ % 5_} d|d tllI xyet hane

15( PTPYURE)QT &nél[%ﬁ rﬁh%f’ﬁ? Wesheli A dgdase z%c for 20

i1 ) et DEpFBplL Prentss i-her eadinein1at1,3QE) fa@rordDwasn,

Tgﬁs\%g g@ré on sol ution yas diluted wh SLIVd 288t 3 &)
was added, and the mixture was heated under reflux for 15 min.
The solvent was evaporated under reduced pressure. The residue

20 was diluted with diethyl ether, and saturated aqueous sodium
hydrogen carbonate solution was added. The aqueous layer was
extracted with ethyl acetate, and the extréct was dried over
anhydrous sodium sulfate. The solvent was evaporated under
reduced pressure. The residue was purified by silica gel

25 column chromatography (NH, methanol/ethyl acetate=0/100—8/92)
to give 1-[2-(5-chloro-2-methyl-2H-indazol-4-
yl)cyclopropyllmethanamine as a crudely purified product (1.84
g). 613 mg from the obtained crudely purified product (1.84 g)
of 1-[2-(5-chloro~2-methyl-2H-indazol-4-

30 yl)cyclopropyllmethanamine was dissolved in tetrahydrofuran
(10 mL), triethylamine (177 pL, 1.267 mmol) and propionic
anhydride (149 pL, 1.162 mmol) were added under ice-cooling,
and the mixture was stirred under ice-cooling for 10 min. The
reaction solution was diluted with saturated agqueous sodium

35 hydrogen carbonate solution. The solvent was evaporated under
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s and the aqueous | ayer was extracted with ethyl
acetate. The conbined organic |ayers were dried over
anhydrous sodium sulfate and the sol vent was

evapor at ed under reduced pressure. The residue was
purified by silica gel colum chromat ography
(rmidmriopteeislmyrb acettitee 6 106G ¥26/®0) fand BPPiscliea glale

05108 LIS T L AR R ) o

1r@frysta113za(tipm hgthyl, 4¢etat1e/51¢xe11¢4 te) give G:be(s

s 021-235(1Hrr)309-
3‘2%’%%1%@1 mr%%, ?“g.'ﬁ%ﬂ’ ‘{:?75)2’2 1H, m), 4.18 (3H, s), 5.70

s (CEHNMBr (GC155.840¢ 98- d,- 03 £1H,15)8. 8- Wy ), 17295(48HY d,
Ji= 1 9 1 S), t i Bt el 103G 7.6
(]Fe%:6r9ys%z:$? | (z%ld 1g)rérr%_gotlhyl Zn%ce(tlg?e%exar%g) Q&qu
(B8 +)3- 2584 1-NPHY 1Hel®neAt 48 aralb)s(Hl, myy 4.20 (3H, s),
C§«7é'é?]('¥%0}9r]s'7'207299 C@nﬁuhat@ct (0% HQ 7714§0(1Hﬂ d7 48;

N, 14.73" Found (9 '39; H, 7.32; N 14.

[ 72 H2)Exandft 184 S):

l h 1 om e
'\ﬁ%‘%ﬁ@ggﬁ?ﬁlﬁgt ﬁy%geﬁfﬁ%%g%ﬁg £ NHN Non
[@q%zat O*Pq)[r2- (5- Bronp- 2- met hyl - 2H- i ndazol 4-

ylig cygdalpe opyd [ (vetihyl } acet am de (100 ng, 0.310 nmol)
obtai ned_ in Exanple 29 gp(g}g\f/l boronic acid (94.6 ny,
oS¥emeThiol FRakysys: aa%cﬂ} 1 Bm carbonate sol ution (3

nmea1andtedt edyalkd, senrvmemylsptwsphi ne) 4@l | adi un( 0)
15 GFoRthaddr €190 Andearulne L (R 5 nl). and the
migyore vvas sti rred under nitrogen
Example 29
N-{[2- (5-bromo-2-methyl-2H-indazol-4-
yl)cyclopropyllmethyl}acetamide

20 [0708]
\N
N | H\n/
O
Br
[0709]

To a solution of 1-[2-(5-bromo-2-methyl-2H-indazol-4-

25 yl)cyclopropyllmethanamine (232 mg, 0.829 mmol) obtained in
Reference Example 74 and triethylamine (139 uL, 0.995 mmol) in
tetrahydrofuran (8.3 mL) was added acetic anhydride (86.2 pL,
0.912 mmol) under ice-cooling, and the mixture was stirred for
5 min. The reaction solution was diluted with saturated

30 aqueous sodium hydrogen carbonate solution. The solvent was

evaporated under reduced pressure and the residue was purified
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at nrosphere with heating at 80C for 15 hr. The reaction
solution was diluted with ethyl acetate, washed with
wat er and 10 saturated brine, and dried over anhydrous
sodium sul fate, and the solvent was evaporated under
reduced pressure. The residue was purified by silica
gey sndlluamg@hrcmrlam grhaqeimg to§ resthlyarioé sttt/ ethyl

(e Y G T8 o 8 e Eids e R0 gy gger

(24%)@ 088-103(1H m, 1.89 (3H, s), 2.04 -

ibhiitndly & B2 20l B, 77 80

81B4€HZ') 1. 583&1H m)531(9§H &)10 7158 ©lH,2 @3 §3E g)g 3.34 -
Hg) 50 8082 mf{ 1 %) (310 s‘TE' ti 90 A9 Nbr 51)567 3@561@1

(recrystallized from'et hy acet at €) ,
( MH)Hz)e| drtht @H-afal §si 911 18#) 'CZ—IOﬁ21f\E'0 G)IrHZO

BLER S0 15 (R efiy e 00 oot

SBCGTP@f(e[/Qe{@n%t hyl - 5 pyrl di n- 3-yl - 2Hi ndazol - 4-
ykg;cy@gm[O@yi](rmm);I}acet amde [0726] 261 N Nom N
I 1t 1 ~ ~ N 0727

. ]
NeipmerBlppagbr i sief oy | 1 2fusisRE9zo0l - 4- 5
yb%Echﬂan@HORJ%(H fb‘it hY'i@;C%t apl gie; (1\120@.3n@4 0.621 mmmol )
obtained in pyrldl 3-yl boronic acid (191
ngound 589 - nﬁol§2 252 ’N/I a‘{q‘l?éoug sbti29m car bonat e
sebwiopn (6 ni) and
tetrakjs tr| phenyl phosphi ne) pal | adi un(0) (71.8 ng,

F)

320

0=BEP
N-{{2-(5-bromo-2-methyl-2H-indazol-4-
yl)cyclopropyl]methyl}propanamide

[0711]
\N
Ny N
O
Br
[0712]

To a solution of 1-[2-(5-bromo-2-methyl-2H-indazol-4-
yl)cyclopropyllmethanamine (54.8 mg, 0.195 mmol) obtained in
Reference Example 74 and triethylamine (32.6 pL, 0.234 mmol) in
tetrahydrofuran (2.0 mL) was added propionic anhydride (27.6 pulL,
0.215 mmol) under ice~cooling, and the mixture was stirred for
5 min. The reaction solution was diluted with saturated
aqueous sodium hydrogen carbonate solution. The solvent was
evaporated under reduced pressure and the residue was purified
by silica gel column chromatography (methanol/ethyl
acetate=0/100-10/90) to give the title compound (64.8 mg,
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were added to a m xed solution of ethanol (3 nL) and
toluene 10 (3 nL), and the m xture was stirred under
nitrogen atnosphere wth heating at 80C for 16 hr.
The reaction solution was diluted with ethyl acetate,
washed with water and saturated brine, and dried over
anleidr 09%) sodi um sul fate, and the solvent was

evapor af ed_under . r educed. pr ure. The resigdue was js
pﬁFﬁ‘?ﬂ]ﬁe{fD%)}%s%‘i %a&ge—l ‘icafuﬁ%&cﬁ‘?bnla'tqggr agh%}J CLap
(nehandl 3@ty macet.@0e=07.000-(3I20/80) 2t 87 gidFe @hel = 7.4
title,c d, (187 L el 49 K+ 1 :
0t 3 0B om Ty orobet 128 My S Y g
s).38.(08, -d,2.715 91HHaY), 734DF1H, 34237 28; 1njz) 47289 Qd,
(3H, s), 5.39 . (1H, br s), 7.15 (1H, dd, J = 8.8, 0.8
HZ)", 7. 40 (1H, dd, J =8.0, 4.9 Hz), 7.61 (1H, dd, J =
8mdLt iBg8pbizyt,: 17972 1217C 7Q@eftistadliz8d06rgm [dthy) 8. 57
- , 8.71 (1H d, J = 2.2 Hz), nelting
p%(?erﬁgiegégt%@féSC (recrystallized fromethyl 25

et @Sarhexdife)MtNB (ESI+): 321 (MrH). [0728] Exanple
3 - (5 0-£s i ndazol -4- 2 62
y%%yé’l{t%%r%%y%'%%gf h?%?&%%%r%&#d% [0729] NH N N
CReruletpd780]: Fo a3 siulion- 4K N, 12.50

'\kf“zdin?d (&) broms2setinyls abk indazols4-

yl) cycl opropyl ] net ﬁyl }acetanm de (200 ng, 0.621 nmol)
ob¥&i¥ed in Exanple 29 in N-methyl pyrrolidinone (3
NEYanglee 3@dded  nickel (11) brom de (136 ng, 0.621

nol ) and _sodi um cyani de (61 zo ng, 1.241 mmol), and

t Nel B XPuPedit hat i R eld93e0k8HT for 40 nin using

N, ¢ QABrop e rlefagl | Adbtealigéi on was diluted with

[0714]

\N

‘ H

N« \ N\“/
0

[0715]

N-{[2- (5-Bromo-2-methyl-2H-indazol-4-
yl)cyclopropyllmethyl}acetamide (200 mg, 0.621 mmol) obtained
in Example 29, methylboronic acid (74.5 mg, 1.241 mmel),
dicyclohexyl (2’,4’,6' -triisopropylbiphenyl-2-y1)phosphine
(17.8 mg, 0.0372 mmol), potassium carbonate (206 mg, 1.49
mmol) and tris(dibenzylideneacetone)dipalladium(0) (22.7 mg,
0.0248 mmol) were added to N,N-dimethylformamide (3.1 mlL), and
the mixture was stirred under nitrogen atmosphere at 100°C for
2 days, then stirred under heating at 120°C for 2 days. The
reaction solution was diluted with ethyl acetate, and filtered

through celite. The obtained filtrate was washed with water
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ethyl acetate, washed with water and saturated brine,
and dried over anhydrous sodium sul fate, and the

sol vent was evaporated under reduced pressure. The
residue was purified by is silica gel colum

chr omat ogr aphy (nethanol/ethyl acetate=0/100-+5/95)
aaddr sinyrstedl | brdaki, oand etrthgd oeoekaheditersanediumo sgilﬁ&te,

a7l SoT900 U Eigbdieed! Sldhotiyced MM LTS

1 réslcmeHwaﬁ) pu:ZLﬂi@d( BH, sigd)ica2g€0 col@m3 Ich rbmlatcpgrapzyg BNH,

gh"ﬂ‘ﬁ ymﬂce%?vz% 3O /(1%'(}'—95 Cf9]53 arﬁ% Hgéﬁzfo g71v’§9 %l}xi '_Fltle

5dcomp<3=ur8i 858129 pule N 115614133 )s) msltl ng point: 189 -

19 alli acet at e/ hexan
Négc@g ‘??ﬁé’%& 5] '\cﬁa?[ ngﬁ ? ?“9 '1f 53 ®lu, 27,
C158I16N4109@a|(lzfu| at)edZ(% (3@, 6)7, 12543H(316 Gl; R 1Q0. 8823
FQ%&Hd 0% 3.64 -6@ 87? (ﬂq 299, 1% (%Q 5§) i@??’HH 3%:: s),
npl e 37 N- { t hoxy- 2- me | ~2H i ndazol - 4-
26’309I §3é$tcldopfrrcfp)8| nﬁ%hyl"’) 4eef Hiv die J[OM2) HRI H 7 I\filN(lH
Og9 s [0733] N-{[2-(5-Bromno-2-nethyl-2Hindazol -
yl') Cycl opropyl ] met hyl }acet ani de (200 nmg, O0.621 mml )
olyedt hred point EXlaPplre128C ¢oppeistr]lbzashifden (@913 ny,
0.a82Lafamlckandd methyl acetate (148 L, 1.863 nmol)
wer e di ssol ved in 28% 10 sodi um net hoxi de net hanol
s&PutERI(82a%) (MEd the nixture was heated under ref

| eXecheftal: anbBlysikhe reeagtimgmom xture was diluted with
a%yeous hydrochlorlc acid solutiaon, _.and the
15 Calculated (%): C, 70.01; H, 7.44; N, 16.33
Found (%): C, 69.86; H, 7.38; N, 16.45.

[0716]

10

Example 32
N-{[2~(5-ethyl-2-methyl-2H-indazol-4-
20 yl)cyclopropyl]lmethyllacetamide

[0717]

\

N

N | %

" N\n/

O

[0718]
25 N-{[2- (5-Bromo-2-methyl-2H~-indazol-4-

yl)cyclopropyl]methyllacetamide (200 mg, 0.621 mmol) obtained
in Example 29, ethylboronic acid (229 mg, 3.105 mmol),
dicyclohexyl (2’ ,4’,6’' -triisopropylbiphenyl-2-yl)phosphine
{30.0 mg, 0.0621 mmol), potassium carbonate (206 mg, 1.49

30 mmol) and tris(dibenzylideneacetone)dipalladium(0) (29.3 mg,
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aqueous | ayer was extracted with ethyl acetate. The
extract was washed with saturated brine, and dried

over anhydrous is sodiumsulfate, and the sol vent was
evapor at ed under reduced pressure. The residue was
purified by silica gel colum chromatography
(redFidnohe Bt weke arddest 23N O-dimgtigghior @ri@-1 mL), and

r @k?% ¥abkeltd A 9?32:41%&1 ¥haéf erh@r@é@r? @ﬁ%gpﬁ@ré hMehti&ting

compound ng, yield
(8DAIFC Sor019@ay. 0THY qéaﬁtlomosolﬂtlgp-waf Q@l%qﬁ4 Wigh

1 1.21%1 ag:eégcé 1E|n<(jn}11tr%r§a thr%u%ﬁs&%iéite?_' TI’%) QQEQ%d

(3L1t3§ﬁe waqjya§ggﬁ ggth wgten ﬁQPHsaEﬁr d brqu,(fpp QFled
20ve19 a%h'{;@}ous séé:ugn;l- I@ul@até =nddtBe Hzal,veﬁt 8 b'dap@ﬁated

5 nelting point: 105C (recrystalllzed from
ethger radeeed @Fﬁé‘x“éﬁ%) TIVES {eSANS : wamufm by silica gel

f |5
%Sgﬁﬂ}f @hr@@ﬁ@h%S%?%g%ﬂ%gg th %HLQE&%/@%»SQ%),

H,
7Sehlcmgei50@omzehr$1@f@ﬂfap@ aipr eé%anol/ Sehiyl”

fai:t[atzat(ez'of/ié’(pi)QO?BﬂEtaﬂw APt itddgz@d e title compound (31
yl') cycl oprogy | }acetamide s [0735] N NI N t
0MIF ¥ Fo a solutlon of

13 2R 7 EbétL '5082 d‘”@thl?dél(Q@laZﬁi 4-.240(3H, t, J = 7.6 Hz),

Sbies ﬁ'eé’lp%%’p%@ LIS (GO0LIE of: HETHEL) o 2.0
(128, lq, b. 995. zmml))_Bmz t—eBrahyarHof uy Ar8.(63 m.; Wag1H, m),
"959 BELoF, SPPCHAE LS, a0 R AT L ¥R, 750

(1, 4, J = 8.8 Hz), 7.92 (1H, s),

MS (ESI+): 272 (M+H).

[0719]

Example 33

N-{[2-(5-cyclopropyl-2-methyl-2H-indazol-4-

yl)cyclopropyl]methyl}acetamide

[0720]

\
N

\ H
Na N
\II/’

[0721]

N-{[2- (5-bromo-2-methyl-2H~indazol-4-
yl)cyclopropyllmethyl}acetamide (200 mg, 0.621 mmol) obtained
in Example 29, cyclopropylboronic acid (80 mg, 0.931 mmol),
potassium carbonate (85.8 mg, 0.621 mmol) and

tetrakis (triphenylphosphine)palladium(0) (71.8 mg, 0.062 mmol)
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under ice-cooling for 5 mn. The reaction sol ution was
diluted 1s with saturated agueous sodi um hydrogen
carbonate solution, and the aqueous |ayer was
extracted with ethyl acetate. The extract was washed
with saturated brine, and dried over anhydrous sodi um
supfatasdednto thaiged vegiuties o apéeat €4 2andler angddiced

péﬁﬁé&ﬁ e:ﬂ?&J s, ‘?ﬁem( SaH&rﬁlLanof(l;’Q( i'wlagcg‘t%edzgt 120°C

um chronat ogra
afer a?exih9gs YRy 98 Frovayeyi thetdad tert &t @@r@&md‘l@ g .

nghe yf&l&lggx(()/%oluﬂ'n; oh"vﬁaé Qﬁqlﬂ%kd Sﬂlf%l %Y:hinz% Oa%tggérb%mogater,
5(4}41 #)e aguesus 13ygn ‘(%exmract%i ¥5tp Hhve) acetags - (e
onﬁﬂln&i 6gganﬁ iégé]lé"awéﬁa d§1e7c9 erJEH antdRirdds sbdium

meltin

pépﬁﬁatelwd %11%8?81(’%% st éVPP%‘@&efir %49@% fgfuced pressure.

aggtat&dwxaned puVPr{ESIY) 5i26ca (gMil'B:olLﬁthleﬁ'ﬁﬁ&ﬂsltography
anal sis: for CL4H16FN30 30 Cal cul at ed {3/% C, 64. 35;
gthanolyjethyl eetabsHIGA® (WP0) and AiPhG: tqygigeyhe
10 N,tltlﬁe lbmpoRd 3(7@8 Eéﬁnﬁeﬂd:%g?
|1I;[Z (7-chloro-2-nethyl -2Hin
y

PR dpPeI ?msq Ay ’faQ:e7tBarﬁzHe m)[ro*?séf N1N0R|| f3H,c/) g
[Q[YBQ]( 11Q1|§o<m,sa{)utuom ngl 5?1 (1H, m), 2.03 (3H, s), 2.09 -
I n V4
y|2 iac? Bﬁgyl% %?n%ﬂ(z’ﬁg %O%o ghS mipily ™. 3-67 -
ot abnedi,i m), Refisx e(BHe Exampne em,abd $Y,I &byl aIf,nel, J =
4 d 8.nmL
15(% édﬁ%l)detl 8 qug} |dg ?1982 }’ r.p R o)) ’u%d\gfs

| @eleond ippgntantha he 1okt mfec:vmasumcectmmdetrhyls
i ce- ool)n for 5 mn. The reaction solution was
he?cﬁnef,

dirgted

MS (ESI+): 284 (M+H),
elemental analysis: for Ci7H;31N30.0.1H20

20 Calculated (%): C, 71.60; H, 7.48; N, 14.73
Found (%): C, 71.39; H, 7.32; N, 14.65.
[0722]
Example 34
N-{[2-(2-methyl-5-phenyl-2H-indazol-4-

25 yl)cyclopropyl]lmethyllacetamide
[0723]

[0724]
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sat urat ed aqueous sodi um hydrogen car bonate sol uti on,
and the aqueous |ayer was extracted with ethyl
acetate. The extract was washed with saturated brine,
and dried over anhydrous sodium sulfate, and the

sol vent was evaporated under reduced 20 pressure. The

reS|du@;ﬁé% RnBrpme ety 1T igeprzebtdmm
acet at e= 8/?%”1[{6%1%%9&4 e(tlhml mg, 0.310 mmol) obtained

to give the t|tIe co ound §197
i} ExaEPdesddy thPIY opepasdd §940 g Py - g M
1a@t§eduslsé§11§1ﬁ“6'ar%mate1 s%@utlén 4(:3 ﬂ\ﬂr"' arﬁ) 1 97 - 2 11
(4H m, 27 - (}}} (53 S)

s {rEraniadis Sghany Tonpprine bl adi opddl (350 ngaiq-3aF roL)
“wdrd ddtbd o & nlikbli $biudion 3o efdBhnolB{1t. 5NGL)PQINAL toluene
153 - 155C (recrystallized from et hyl

atbt A heRBh RS REXFES Wps %’?ﬂgfrfﬁﬁFl}derS(‘)"‘lEF%?Féht al
agﬁhé/siil‘r%ref Mtr@%b‘%@&} N30 go6GoEal $ Lﬂrat efhd O&acﬁon
60. 54; H, 15,13 Fo A% %5%§d h and
SSoBIigH ¥89 1AL IutegTRHT EXANDIEPFALE (TR T AEST
10 ( E2rZxvat Byl iy r anal @fibdoadpydrididiods $(:|d)1um sulfate, and
Cl 8%92%}/1' ]vr:'%st hfg{ﬁgg?%%%gﬁmgei or7e£:rill:ed pressure &‘he resAldue
t waﬁSplﬂrl[f?.e(i Zoyretiny bpydeaz ebofirin 5:-hromatography
B PR/ S L AR AR A8 OTEL D) 240 Sinthe g%ty ’
temmahydidﬂaranm1991eid 99%as added di-t-butyl
#%%@%'Qﬁﬁg{ur%53h§Estl f%ﬁqg?l) gﬂﬂ?éﬁpegaﬁg g
hiL.8TheH,eatt i DrP4sel ationIWasndi |2ut7€d-we 193 s(éltlurnat,ed 17 -
:“Elﬁgggf‘lﬁoﬂ \um hydrggenscanbepats; sgluty om. 1Ehery, 4, 5 -
8.8 Hz), 7.34 - 7.53 (5, m), 7.58 (1H, d, J = 8.8 Hz), 8.02
(1H, s),
20 melting point: 156 - 158°C (recrystallized from ethyl acetate),
MS (ESI+): 320 (M+H),
elemental analysis: for CypH21N3060.1H0
Calculated (%): C, 74.79; H, 6.64; N, 13.08
Found (%): C, 74.75; H, 6.61; N, 13.12.
25 [0725]
Example 35
N-{[2~ (2-methyl-5-pyridin-3-yl-2H-indazol-4-
yl)cyclopropyl]methyl}acetamide
[0726]
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evapor at ed under reduced pressure. The residue was
diluted wth ethyl acetate, washed with saturated
brine, and dried 20 over anhydrous sodium sul fate. The
sol vent was evaporated under reduced pressure. The
rsfidue was purified by silica gel colum

omat ogr aphy (ethyl acetate/ hexane=30/70->50/50) to
gi N e t|tI- compound (4.98 g, yield 92% . 'H NWR
/86 HMds (1H m, 1.02 - 1.12 (1H m,
47 (9H, s), 1.90 - 2.02 (1H

3.1 3.35 (2H, m), 4.75 (1H, br
s), 6.564(1H, t, J = 6.9 Hz), 6.63 (1H
d, & 20 ( d, J =6.9 Hz), nelting
poi nt (recrystalllz ed fromethyl 3o

acet at e/ hexaQe) .M (ESI +): 302 (M+H), 267 el enent al
anal ysis: for QL7H23N302 Calculated (%: C, 67.75; H,
7.69; N, 13.94 Found (%: C, 67.78; H, 7.74; N,
13.99. [0743] 5 Exanple 41 tert-butyl

{[P1&/12S) - 2- (2- net hyl pyr azol o[ 1, 5-a] pyri di n- 4- yI)

cycl 8%15393{%} w&¥%f%muezﬁQMkole NNYO,i Q
rans-tert-
5{p’ég%%W@FH?YH%?&FE)T%%“‘&FMHO& fidg.0-621 mmol) obtained

y k) Cy£dr@neopy) ;iy&tlhyh}mlbaﬂaﬁ& (24180 (11 w@$ 1.552 mmol),

fracti onated b ercritical flui onatography
(Prds 3<isaie: SqtAm GRERTTAC SOt FeArt 6 TYed

NbétiéﬂiéﬁakephénylgﬁbupmundaghEﬁidyNﬁ(AE»b%«seom@, ¢ 2 2mamol)
red b

Baie Pl TR S b PR, g o
101Q0%1L)B) amet himnadixt0P8fwas stirred under nitrogen atmosphere
with heating at 80°C for 16 hr. The reaction solution was
diluted with ethyl acetate, washed with water and saturated
brine, and dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The residue was
15 purified by silica gei column chromatography (methanol/ethyl
acetate=0/100—20/80) to give the title compound (187 mg, yield
94%).
4-NMR (CDCl3) 8: 0.68 - 0.83 (2H, m), 0.99 - 1.12 (1H, m),
1.96 (3H, s), 2.06 - 2.15 (1H, m), 3.05 - 3.23 (2H, m), 4.25
20 (3H, s), 5.39 (1H, br s), 7.15 (1H, dd, J = 8.8, 0.8 Hz), 7.40
(1, dd, J = 8.0, 4.9 Hz), 7.61 (1H, dd, J = 8.8, 0.8 Hz),
7.72 - 7.79 (1H, m), 8.06 (1H, s), B8.57 - 8.63 (1H, m), 8.71
(14, d, J = 2.2 Hz),
melting point: 136 - 138°C (recrystallized from ethyl
25 acetate/hexane),
MS (ESI+): 321 (M+H).
[0728]
Example 36
N-{[2-(5-cyano-2-methyl-2H-indazol-4-
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m xing ratio: A/ B=900/100, flow rate: 50 nL/m n,
columm tenperature: 35C, sanple concentration: 10
ng/ mL (nethanol), 20 injection volune: 2.5 nL). A
fraction solution containing an optically active
conmpound having a shorter retention tine under the
apblerarerreriidaeshpklagetentd® | ui d chr onat ogr aphy
Copghdii ons was concentrated to give the title conpound
(2.21 g, 99.9%ee). Enantioner excess (ee) was
measured using 25 supercritical fluid chromatography
: CH RALPAK Ap-H LA- 145 (4.6 mm | D x 250 nmm L,
qly Chem cal Industries, Ltd.),
i I oxi de 100% B) net hanol
ng ratio: A BF900/100, flow rate: 2.35
Ql um tenperafyre: 35C, sanple concentration:
. g/ nCNnet hanol ), injection volune: 5 L).
1HNWR (CDC13) S 0.84 - 0.99 (1H, m, 1.02 - 1.14
(1H n? 268 1.22 - 1.38 (1H, m), 1.47 (9H, s), 1.89
SU87HY (1H, m), 2.49 (3H, s), 3.09 - 3.37 (2H m,
g-;g (gﬂj aggo%?tioﬁ.éi;ﬁJ#iz—s%Tbrdﬁo5ifme&hyaszﬁéﬁtdarbl—4—
. | , = 6. , ti oint: 117 -_11 .
(Yetr OQFPP%JQ&“@F%%%?%WHS% Elig: ns‘s‘?”wé’%%amed
(E?IE%am§ﬂ322éNﬁd4NrmetEymyyﬁ&b1ﬁa&ﬂqpsi$3 HIgr wEtd HARNGI02
Cal,c %N: C 75; H, 69: _N, 13.94. Found.
(el hobings 420 TRy, 0 gy Sion]) o up ifihige (o

47gl e1 f24dautapbl), and the mixture was stirred at 180°C for 40

Iy kT BB eny L EERrar s SRR R dfiyats g™

1eth@¥48Jetate, washed with water and saturated brine, and
dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure. The residue was purified by
silica gel column chromatography (methanol/ethyl
acetate=0/100—>5/95) and recrystallization (ethyl
acetate/hexane) to give the title compound (52 mg, yield 31%).
y-NMR (CDC13) 8: 1.08 - 1.20 (1H, m), 1.19 - 1.31 (1H, m),
1.59 - 1.73 (1iH, m), 2.03 (34, s), 2.20 - 2.31 (1H, m), 2.95 -
3.09 (14, m), 3.72 - 3.86 (1H, m), 4.24 (3H, é), 6.47 (1H, br
s), 7.33 (14, d, J = 8.8 Hz), 7.59 (1H, 4, J = 8.8 Hz), 8.15
(1H, s),

melting point: 189 192°C (recrystallized from ethyl
acetate/hexane),

MS (ESI+): 269 (M+H),

elemental analysis: for CisHigN4O

Calculated (%): C, 67.15; H, 6.01; N, 20.88

Found (%): C, 66.87; H, 5.99; N, 20.58.

[0731] |

Example 37

N-{[2- (5-methoxy-2-methyl-2H~-indazol-4-
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Trans-tert-butyl

{[2-(2-net hyl pyrazol o[ 1, 5-a] pyri di n-4-

yl ) cycl opropyl ] net hyl } carbamate (4.80 g) was
fractionated by 20 supercritical fluid chromatography
(instrument: Multigram Il (manufactured by

Mgl t ¢xrlopgbedolmetbpl tareta@Hi®RALPAK AD- HKG- 010 (20 nm
| Pox3450 mm L, manufactured by Dicel Chenica
Industrles Ltd.), nobile phase: A) carbon dioxide
10Q% B) met hanol 100% m xing ratio: A/ B=900/100,
ate: 50 rr1_/m;};II columm 25 tenperature: 35C

Ié conceptkatiorg; 10 ng/ nL (nethanol), injection

. ~A 'On sol uti on contai ni ng an
actlve conpoyhd having a | onger retention
the above- mgnti oned supercritical fluid
L0 y condi tions was concentrated to give the
title conpoulwa (2.20 g, 30 99.9%ee). Enantioner
excess (ee) s nmeasured using supercritical fluid
chromat ography (colum: CH RALPAK AD-H LA 269 145 (4.6
mobgsx 250 nm L, nanufactured by D cel Chem ca

Industrles Ltd npbi | e ‘ﬁ% arbon di oxi de

100% By [&eﬂﬁa‘ﬂgﬂmlém%t Iﬁg”’r 47V B=900/ 100,

f IyQV\tlzfcaEc@rogyBﬁnetlﬂﬂyﬂ [}ﬁa(ﬁétaﬁﬁﬁé n”(edosﬂ?er athemle lm;naﬁ)c ,obtained
sanple centration 9.ny nmet

 APOEEHT S G urfEreT () BreRR (hCITy - Loy 28

( kBhy) ,ackt@e - (118131 ( 1H,863) mmoﬂ-) %re dl&?)l&éhi inM28%

L A1 Sl S LT o 190 Lottt

6hﬁité&hﬁnd§): r&f 1Ak (ak, 145 hi.= ']Ble6rbhc):t1dnomme‘d:lhia’lgras
nhthred Men e FE o8 S SR E B ey e
araqluysms.lafyer @157 23N302ed @akbubEied acefates, Be EXLrhit
I§g§’2w£\gk[%§}fg?h Eia}#%?g&g ?rof@{e, Cam? 7dr§.@ii Mrexj aﬁﬁiidl%us
Nsppias, f8)fage( nvetthy| pyhvens| ofd , Srapppytrediivndgr reduced
)”ﬁkgggﬁfgqro@Hé]JQ%EBMQ}@HES%QQEEE%d by silica gel column

chromatography (methanol/ethyl acetate=3/97->10/90), HPLC and

recrystallization (ethyl acetate/hexane) to give the title

compound (27.1 mg, yield 16%).

I§-NMR (CDC13) &: 0.90 - 0.99 (1H, m), 1.12 - 1.20 (1H, m),

1.23 - 1.40 (14, m), 1.82 - 1.93 (1H, m), 2.05 (3H, s), 2.80 -

2.92 (1H, m), 3.70 - 3.82 (1H, m), 3.94 (3H, s), 4.18 (3H, s),

6.33 (1H, br s), 7.11 (1H, 4, § = 9.3 Hz), 7.56 (1H, d, J =

9.3 Hz), 7.88 (1H, s),

melting point: 104 - 105°C (recrystallized from ethyl

acetate/hexane),

MS (ESI+): 274 (M+H),

elemental analysis: for C;sHigN3O;

Calculated (%): C, 65.91; H, 7.01; N, 15.37

Found (%): C, 65.82; H, 7.01; N, 15.50.
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20 [0750] H N, N NTr [0751] To a suspension of
1-1(1S,2S5)-2-(2-net hyl pyrazolo[ 1,5 25

a] pyridin-4-yl)cycl opropyl ] net hanam ne di hydrochl ori de
(750 ng, 2.74 mmol) and triethylamne (1.52 n, 10.9
nnni%%in tetrahydrofuran (27 nL) was added acetic

ahP{?ftli de (388 L, 4.10 nmmol), and the nixture was
stksm@d a8 roomtenperature for 14 hr. The reaction
sol ution was concentrated under .30 reduced pressure
alal {4 /& Srefne ArRe M A 8PS i ca gel  col um

c 1 pepd1egEapiy refey DpNRithat | acet at e=0/ 100- >10/ 90)
to _270 give the title conmpound (623 ny, yield 93%.
1HPNR (CbCc13) S 0.93 - 0.99 (1H, n), 1.06 - 1.12
(3, m, 1.25 - 1.46 (1H, m, 1.87 - 2.01 (1H m,
2.82 (3H, s), 2.49 (3H, s), 3.34 - 3.39 (2H, -'m, 5.73

(1E s), s 6.51 - 6.65 (2H, m, 8.21
(%@ el ting point: 69 - 70C

(re Xyl acet at e/ hexane), [a] D20:

- 34. , Ms (ESI+): 244 (MtH), 10

el e anal ysi s: f0q3C15H19N80-0.5H20 Cal cul at ed

ﬂm: ~06.64; H, 7.18; N, 16.65 Found (%: C, 66.48
7.18; N, 16.79. [0752] Exanple 44 15

[ (1R 2R) - 2- (2- et hyl pyrazol o[ 1, 5-a] pyri din-4- yl)
gggfopyl]nethyl}acetanide [0753] N, H N NU

Z
an

(@]

¥
To a solution of 1-[2-(7-fluoro-2-methyl-2H-indazol~4-
yl)cyclopropyl]lmethanamine (200 mg, 0.912 mmol) obtained in
Reference Example 83 and triethylamine (153 puL, 1.095 mmol) in
tetrahydrofuran (9 mlL) was added acetic anhydride (112 plL,
1.186 mmol) under ice-cooling, and the mixture was stirred
under ice-cooling for 5 min. The reaction solution was diluted
with saturated aqueous sodium hydrogen carbonate solution, and
the aqueous layer was extracted with ethyl acetate. The
extract was washed with saturated brine, and dried over
anhydrous sodium sulfate, and the solvent was evaporated under
reduced pressure. The residue was purified by silica gel
column chiomatbgraphy (NH, methanol/ethyl acetate=1/99—5/95)
to give the title compound (192 mg, yield 81%).
'H-NMR (CDCl3) &: 0.87 - 0.97 (1H, m), 1.04 - 1.13 (1H, m),
1.25 - 1.38 (1H, m), 1.98 - 2.09 (4H, m), 3.25 - 3.49 (ZH, m),
4.25 (34, s), 5.65 (1H, br s), 6.49 - 6.55 (14, m), 6.79 (1H,
dd, J = 11.1, 7.6 Hz), 8.05 (1H, d, J = 2.7 Hz),
melting point: 147 - 148°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 262 (M+H),
elemental analysis: for Ci;sH;FN3O

Calculated (%): C, 64.35; H, 6.17; N, 16.08

265



20 [0754] To a suspensi on of
1-[ (1R 2R) - 2- (2- net hyl pyrazol o[ 1, 5- a] pyridin-4-yl)
cycl opropyl ] met hanam ne di hydrochl oride (750 ngy, 2.74
mrol ) and triethylamne (1.52 ni, 10.9 mml) in
t et rahydr of ur an %ﬁﬁ m.) was added acetic anhydride

I

(Zeend , (%25 Q. 19 -

§, Gaﬁiél the Y¥8-*2ure was stirred at

regmyjenperature for 14 hr. The reaction solution was
concentrated under reduced pressure and the residue
wksapRkS BPed by silica gel colum chromat ography

( wet hanel-Lai byd- zaﬁl@mg,ﬁzz(ﬁ/ 10Q1#k0490) to give the

title conpound (600 , yield 90% . 30 1H NMR (CDC13)
58Ylocwopripwln{efhylmcetfmeée 1.16 (1H, m, 1.21 -
1.0443411H, m, 1.90 - 2.00 (1H m, 2.02 (3H s), 2.49

271 (3H, s), 3.36 (2H, t, J =6.0 H),5.78 (1H, br s),
6.3 (1H, s), 6.47 - 6.68 (2H m, 8.21 (1H d, J =
6.6 g melting point: 100 - 101C (recrystallized

acat e/ hpr(ane) s [a] D20: +36.5 (c 0.49,

neﬂﬁ.no kS| +) N 244 _(M+H), el enental anal ysi s:
for 'T"'O 5H>8 ulated (%9: C, 66.64; H
7.18; . 65 Found (%i: C, 66.64; H, 7.14; N,

16, 8 0755] Exanplig 45

t hs N-{[ 2- (2- nmet hyl pyrazol o[ 1, 5-a] pyri di n-4- yl)

cycl opropyl ] net hyl } butananmi de [0756] N, NN It 15 ° |

O

[0757] To a solution of

t rransoll- [2 (2- nethylpyrazolo[l,S-

0

R e e T L e

t gtln ahgbbp(rfopyahne(tﬂlamm)ums( 28€ded, BuBdAommolanieptainesl in
(%eferéhcé)Egggbfnnyﬁ trlethylamlne (142 pL, 1.018 mmol) in

15

20

25

30

tetrahydrofuran (8 mL) was added acetic anhydride (104 pL, 1.10
mmol) under ice-cooling, and the mixture was stirred under
ice-cooling for 5 min. The reaction solution was diluted with
saturated aqueous sodium hydrogen carbonate solution, and the
agueous layer was extracted with ethyl acetate. The extract
was washed with saturated brine, and dried over anhydrous
sodium sulfate, and the solvent was evaporated under reduced
pressure. The residue was purified by silica gel column
chromatography (NH, methanol/ethyl acetate=0/100-5/95) to give
the title compound (197 mg, yield 84%).

!H-NMR (CDCls) &: 0.89 - 1.01 (1H, m), 1.06 - 1.18 (1H, h),
1.25 - 1.41 (1H, m), 1.97 - 2.11 (4H, m), 3.27 - 3.48 (2H, m),
4.27 (34, s), 5.66 (1H, br s), 6.54 (1H, d, J = 7.4 Hz), 7.17
(1, d, § = 7.4 Hz), 8.07 (1H, 4, J = 3.3 Hz),

melting point: 153 - 155°C (recrystallized from ethyl
acetate/hexane),

MS (ESI+): 278 (M+tH),

elemental analysis: for CisH;6C1N30
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ice-cooling, and the m xture was stirred under
ice-cooling for 5 mn. The reaction solution was
diluted with saturated aqueous sodi um hydrogen
carbonate solution. The solvent was 25 evapor at ed
under reduced pressure and the residue was purified
bfas¢tlatadgét) @ uhb. Tdir dmad ofriaPhy ¥ et hanol / et hyl
a er0Q/, 190-25/k95) 4t igvVeyt tl e compound (97.4
9?5&5 9 823055%}'1\“\/% gébechsgl%stlho 90.- 1.02 (4H,
[0710104 - 1. 15 (1H, m, 30 1.22 - 1.41 (1H, m), 1.63
Elaﬂ}_ﬁl ,192-202(1H nj,218(2Ht,Jz
2. 49 (3H, s), 3.31 - 3.42 , .272 5.60
5( rnanmteg)t bgt g {([2F(2g)ethglpprazogo hr ?(-?ﬂipymdlrg‘ln
( Lhy cv@onrBBL1 IG Qégrbaglgté 84C (recrystallized from
héx?anlé P %& jESI + }272 (MtH), s elenental analysis:
fdP7ELEH2INBO Cal culated (%: C, 70.82; H, 7.80: N,
15,49 Found (%: C, 70.67; H, 7.86; N, 15.46. [0758]

| fluorlg- N-{[ 2- (2- et hyl pyrazol o[ 1, 5- a] py
oprqgy! ] ngf hyl }acetam de [0759] | N,

0 a ution of

trang- 1-[|2- (2- et hyl pynazol of 17 5-

di g= 4-yl)cycl opr Q)yl ] met hanam ne (100 ny, O0.497
nmmol) "and triethylanmine (B3.2 L, 0.596 nmol) in
tetrahydrofuran (5 nlL) was added trifluoroacetic

jpamtoydei de (76.0 pL, 0.547 nmmol) 20 under ice-cooling,

. THES PegBLRSH S SR Ut BT WAl al A T BhY B e 2oegt Tt oc

aGl eeusd aodi-yin dydopgepy Liardtbanasrei reol (@t 6@y, TRe9 mmol) and

SQlAL el WA REYZPRY FST2H NI Ghnot PINE AL RLAEM R BRY I )
was added di-t-butyl dicarbonate (4.52 mlL, 19.7 mmol) under

15 ice-cooling, and the mixture was stirred at room temperature
for 2 hr. The reaction solution was diluted with saturated
agueous sodium hydrogen carbonate solution. The solvent was
evaporated under reduced pressure. The residue was diluted
with ethyl acetate, washed with saturated brine, and dried

20 over anhydrous sodium sulfate. The solvent was evaporated
under reduced pressure. The residue was purified by silica gel
column chromatography (ethyl acetate/hexane=30/70->50/50) to
give the title compound (4.98 g, yield 92%).
1H-NMR (CDCl3) 8: 0.88 - 0.98 (1H, m), 1.02 - 1.12 (1H, m),

25 1.24 - 1.40 (1H, m), 1.47 (94, s), 1.90 - 2.02 (1H, m), 2.49
(3H, s), 3.14 - 3.35 (24, m), 4.75 (1H, br s), 6.41 (1H, s),
6.56 (1H, t, J = 6.9 Hz), 6.63 (1H, 4, J = 6.9 Hz), 8.20 (1H,
d, J = 6.9 Hz),
melting point: 105 - 107°C (recrystallized from ethyl

30 acetate/hexane),

MS (ESI+): 302 (M+H),
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was purified by silica gel columm chromatography
(ethyl 25 acet at e/ hexane=15/85->55/45) to give the
title conpound (90.2 ng, yield 61% . 1H NVR (CDC13)
6: 0.97 - 1.07 (1H m, 111- 125(1H m, 1.28 -
1.44 (1H, m, 1.97 - 2.11 2.49 (3H, s), 3.38
_ekempptpdpnalysis: 3o CHE: Oz 6. 44 - 6.49 (3H, m,

B 1lbed dis) :3€, J6F #;8uHz) ,e97ekt | 1 ooi nt: 136 -
138C (recrystalllzed fron1d||sopro$gl 273

ek PErd Héxarfe) o7 - I (HESIT+Y47 298 180 el ement al

anmﬁygls for Cl4H14F3N30 Calculated (%9: C, 56.56;
4.75; N 14.14 5 Found (%: C, 56.62; H 4.66; N,

%Xa_’f‘? e £d761] Exanple 47

t t@fiﬁ—-blﬂt&ﬂ. 2t (¢ a]sr;res ﬂyz:—?mr—ﬂ%ﬂhﬂ[pkrEZ@icD[}gr i5dk ﬂ%ﬂ:ldin-4—

y cl.o met cycl opr opanecar boxam de zo

b%%éﬁ g Sgih%ﬁhxf % To a sol ution of

t[@ﬂﬁﬂl [ 2-(2- nethylpyrazolo[l,S 15

al pyridin-4-yl)cycl opropyl ] net hanam ne (100 ng, O0.497

and triethylamne (83.2 L, 0.596 mmol) in

n (5 }gt) was added cycl opr opanecar bonyl

4 : .

ori 7 ) under ice-cooling, and
i was st eﬂg&ﬂno ice-cooling for 10 min.
The on solution s dijf'wted with 20 saturated
di um hydr ogey car bonat e sol ution. The

sol ve was evaporated under reduced pressure and the
residue was purified by silica gel colum
cﬁégﬂﬁtography (ethyl acetate/ hexane=35/65-*90/10) to

ve

he title conpound (87.0
Trans-tert-butyl {[2~(2-methylpyrazolo[l,5-alpyridin-4-

yl)cyclopropyllmethyl}carbamate (4.80 g) was fractionated by
supercritical fluid chromatography (instrument: Multigram ITI
{(manufactured by Mettler-Toledo), column: CHIRALPAK AD-HKG-010
(20 mm ID x 250 mm I, manufactured by Dicel Chemical industries,
Ltd.), mobile phase: A} carbon dioxide 100%, B) methanol 100%,
mixing ratio: A/B=%00/100, flow rate: 50 mL/min, column
temperature: 35°C, sample concentration: 10 mg/mL (methanol),
injection volume: 2.5 mL). A fraction solution containing an
optically active compound having a shorter retention time

under the above-mentioned supercritical fluid chromatography
conditions was concentrated to give the title compound (2.21 g,
99.9% ee). Enantiomer excess (ee) was measured using
supercritical fluid chromatography (column: CHIRALPAK AD-H LA-
145 (4.6 mm ID x 250 mm L, manufactured by Dicel Chemical
Industries, Ltd.), mobile phase: A) carbon dioxide 100%, B)
methanol 100%, mixing ratio: A/B=900/100, flow rate: 2.35
mL/min, column temperature: 35°C, sample concentration: 0.5
mg/mlL (methanol), injection volume: 5 pL).

'H-NMR (CDCls) &: 0.84 - 0.99 (1H, m), 1.02 - 1.14 (1H, m),
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, yield 65%. 25 1HNWMR (CDC13) S: 0.69 - 0.83 (2H,
, 0.91 - 1.17 (4H n), 1.22 - 1.44 (2H, n), 1.93 -
03 (1H, n), 2.50 (3H, s), 3.32 - 3.48 (2H, m, 5.81
H br s), 6.41 (1H, s), 6.52 - 6.68 (2H, m), 8.21
H d, J =6.8 Hz), nelting point: 133 - 135C
(IeQZystLaBﬂsi(ﬂeﬂ fuy o 7hy(PH, 30 ;adedAtel2n8Rahd), mhbB 2.49

Cidtn s  Cof curatba T TG 170 48h T 0 (G gy

F6usTd —(%68 O2871mD9; 8 130 T1H3:d,.NJ 56 42 Hz)[ 0764] 5

eI B8nt: 137, HAS, esay SRR SE ety

5 yhg:@!;aﬂedpﬁwyd)],net hyl } cycl opr opanecar boxam de [0765]

0766] To a suspensi on of
1- %(%Iué) %b%) (Mlg yl pyrazol o[ 1, 5-
ap bsmardian- amyhaScl)%CI 6pr ¢pyH23MEt hanam ne di hydrochl ori de

(Z§? mﬁedz (df% @0k Wdﬂ”veéél,WNamlﬁ‘eMl 52 ni, 10.9

t'et rahydr of ur an é was added

cﬁetmbr(&pan@caﬁ%dﬁyl H, chl78ri ](43% AL, 4.10 mol)

10UNE¢Le] ce-cooling, and the mxture was stirred at
roomtenperature for 3 hr. Ethanol was added to the
r B&eTim 420l uti on. The sol vent was evaporated under
f%gyéfﬁhﬂyle$gtﬁéé2@Hd21tulméeﬁyﬂpytAM@&opyrsia]ggrtuan 4-
silica ge col um chr omat ogr aphy (et hanol /et hyl
a¥eél aY = eppL Bsytyxy  ¢3rPagiale the title compound (646
wgo7y7pl d 88% . 1H NWMR (CDC13) 8: 0.68 - 0.83 (2H, m,

- 1.05 (3H, m,

T T~

ng
m
2.
(1
(1

15

[0748]
Trans-tert-butyl {[2-(2-methylpyrazolo[l,5-a]lpyridin-4-

yl)cyclopropyllmethyl}carbamate (4.80 g) was fractionated by

20 supercrltlcal fluid chromatography (instrument: Multigram II
(manufactured by Mettler-Toledo), column: CHIRALPAK AD- HKG-010
(20 mm ID x 250 mm L, manufactured by Dicel Chemical Industries,
Ltd.), mobile phase: A) carbon dioxide 100%, B) methanol 100%,
mixing ratio: A/B=900/100, flow rate: 50 mL/min, column

25 temperature: 35°C, sample concentration: 10 mg/mL (methanol),
injection volume: 2.5 mL). A fraction solution containing an
optically active compound having a longer retention time under
the above-mentioned supercritical fluid chromatography
conditions was concentrated to give the title compound (2.20 g,

30 99.9% ee). Enantiomer excess (ee) was measured using

supercritical fluid chromatography (column: CHIRALPAK AD-H LA-
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1.07 - 1.16 (1H, n), 1.23 - 1.42 (2H, n), 1.93 - 2.03
(1H m, 2.50 (3H, s), 3.39 (2H, d, J = 6.3 Hz), 5.89
(1H, br s), 6.40 25 (1H, s), 6.50 - 6.66 (2H, n), 8.20
(1H, d, J = 6.9 Hz), nelting point: 124 - 128C
(recrystalllzed fromethyl acetate/hexane),
( ESP +§4. 62mp JIVKHE >0 gt e i fRsayed Py Pé?ehﬁlﬁmgﬁsb
30n&daybat etk .99 m&bi1él ﬁgse*iA)7ciﬂboﬂ“d1$§1&g)106@HW@
(%: C 71.38 H 7.16. N 1568 5 407 Bxaqpl e
49ethenol 1p0DRMIEipe FasiRY | A= a9£8l/6?(1 1arp§ﬁ*‘f%f 43
yhm(ﬁl ORE O ]tréﬁ byl hevcl apiQPaaRsar Rexadidatidn: 0.5
[0768] NN N N 0769] To a_suspension of
5 10g (TR, (@RFbaq - mephSFHPrayel Eter, 5 ko -
a}del<@D<ﬁ3yl 3LYckopr apydq el hananingo di hydp och, om de

| d triethyl 9
thofg Tt 37 ol T gie oF ot S L - Bko detdda (1A w7 249
_cxehppar)lc;panez:ar gsoayl (zh ani, de. '(6372HL b¥.s10 mmi )(1w,1der,
| cCe-Ccoo0 n room
t%rrf) aturd {3 8 8n}éfh‘§ﬁold dé&*ezto 15 the

10" 8ACEIQN poOh el i108. —TDE9°€0 I y@dﬂyswamﬁz@p@mh egthynder
reduced pressure and the residue was purified by
sFFFE%Fd@F ’gélunn chr omat ogr aphy (net hanol / et hyl
aviet are=0/: 18902 H34+9%) to give the title conmpound (647

ield 88%. .1H MVR 8: 0.70 - 0.82 (2H, ),
g%&i&{é-r%fioén?%lsﬁ) Eoﬁoél%%% 1.16 (1H m, 1.(23 M
1Cé2c1é]2ﬂ,edrrj(p):lC926-7 2504, IH69 N, 13,%0 (3H, s), 3.39

15 %HBnS' %% ctzﬁ%%) RS ﬁ%élﬂ fdm? 6.40 (1H s),

8.20 (1 = 6.6 Hz),
malOV#Py point: 127 - 129C (recrystallized from et hyl

aggLAb AL hegxane),
N-{[(1S,28)-2~(2-methylpyrazolo[l,5-alpyridin-4-
yl)cyclopropyl]methyl}acetamide
20 [0750]

ZT

"’I/ \[.(

[0751]
To a suspension of 1-[(15,2S)-2-(2-methylpyrazolofl,5-

25 a]pyridin-4-yl)cyclopropyl]lmethanamine dihydrochloride (750 mg,
2.74 mmol) and triethylamine (1.52 mL, 10.9 mmol) in
tetrahydrofuran (27 mL) was added acetic anhydride (388 L,

4,10 mmol), and the mixture was stirred at room temperature
for 14 hr. The reaction solution was concentrated under

30 reduced pressure and the residue was purified by silica gel

column chromatography (methanol/ethyl acetate=0/100—-10/90) to
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25 M5 (ESI+): 270 (MrH), el enmental analysis: for
C16H19N30 Cal culated (%: C, 71.35; H, 7.11; N, 15.60
Found (%: C 71.35; H 7.14; N, 15.65. [0770] 30
Exanpl e 50

trans-N-{[ 2-(2-net hyl pyrazol o[ 1, 5-a] rldin4 276
yg:)wddh@ptbw F%P%%‘fdéﬁ%amﬁrdé’leﬁé ‘N, NNo o 5
[9f f’%(ﬁgoé%'g B g, 1.06 - 1.12 (18, ),

trans | - razolo
al p3% idilnda- Ahcptt dBrSprl? Héﬁanﬁ‘)ﬂez(ﬁé Oy Sl 0. 248

) s)ang, §z{l-et3h}§bammem§415 B Land.p98) el s inH, s),
t et rahydr of uran (2. nL) was_ added benzoyl chloride

5(815% 1. 6-65 22, n%r)stﬁ%déﬂﬁr& iYo=cbo? iHfgs and the

M3 ey B@§n§1'dbrEd76”@d?£eéf¥%t999iiéalf&@ﬁ &nhyli n. The
reaction solution was diluted with saturated aqueous
sBEFARHPEF®RYIN carbonate sol ution. The sol vent was
eyaperated, 9unfter0 zedugadpressure and the residue was
purl?l ed by silica gel colum chromatography

Met Rl F et b1 M4Eet at e=0/ 100- +5/95) 15 and silica

10 g%helﬁéﬂﬂéﬁn af AT TR 0g6 Ay, (NE-0 NELbanol / et hyl

RS, Vo Gk AL o (51

W}‘ouﬂdl(l% d: 266 (48K, HM7.18%. 84 16.946 (1H, m, 2.02 -

§%S% 2.42 (3H, s), 3.52 - 20 3.63 (2H, m,
L Hbrs) 638(1H s), 6.56 (1H, t,J—6.9
Fm&amﬁuﬁk4- 6.67 (1H, m), 7.39 - 7.55 (3H, m), 7.77 -

lspgl it[d%??) 1&%6‘ ghéc‘?%rsatzollfll ed_afqul?n ,ﬂ%' ting

agel ayeldrexapke)netdyl MecgtE8iide: 306 (MHH), eI enent al
ar‘t%L7¥§js: for C19H19N30

AR
0

20 [0754]

To a suspension of 1-[(1R,2R)-2-(2-methylpyrazolo[l,5-
alpyridin-4-yl)cyclopropyllmethanamine dihydrochloride (750 mg,
2.74 mmol) and triethylamine (1.52 mL, 10.9 mmol) in
tetrahydrofuran (27 mL) was added acetic anhydride (388 uL,

25 4.10 mmol), and the mixture was stirred at room temperature
for 14 hr. The reaction solution was concentrated under
reduced pressure and the residue was purified by silica gel
column chromatography (methanol/ethyl acetate=0/100—10/90) to
give the title compound (600 mg, yield 90%).

30 ‘H-NMR (CDCls) &: 0.89 - 1.02 (1H, m), 1.02 - 1.16 (1H, m),
1.21 - 1.44 (1H, m), 1.90 - 2.00 (1H, m), 2.02 (3H, s), 2.49
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Calculated (%: C 74.73; H 6.27; N, 13.76 Found
(%9: C 74.58; H 6.29; N, 13.66. [0773] 30 Exanple
51

trans-N-ethyl -N -{[ 2- (2- net hyl pyrazol o[l 5-a] pyridin-4
- 277 yI)cycIo rop |]rrethyl}urea LO 4] N, NN NN.I
a (38, 0778} 3G 0(24, %tu%u—oﬁ BfHz),5.78 (1H, br's), 6.38 (1H,

t cansg L7l 2- é%m&tzh?/h@)y,r@zghoiﬂa 5d, J = 6.6 Hz),

a] pi/rl di n-4-yl)cyclo g met hananj ne %100 , .0.497

ing poirty APdr ot W an ({esnyEaikizedddeem ethyl

|§@§y@%@gg,ﬁ@)ﬂe (43.3L, 0.547 mmol) under

ice-¢gooling, and the m xture was stirred 1o under

si delEool'3Rg5T ofc Po4fi MethRBOLLY vent was evapor at ed

unge(Espe)dugw pressure and the residue was purified

by silica col u chr omat ogr y (et hanol / et hyl
aBe PR ’?a]>5&s§1585¥ﬂ’érﬁisHlPl\@8F§s%§ lization (ethyl

acal@iﬁdwxw)e) doegw& tHhe7t'1$J al, aen&bund (52.0 ny,

yield 3 NVR (.CDC13 - 0.99 (1H, m,
1Fgpnd )090( 1@? %N’B’l 7(1351&('3% %6 %} = 7.2 Hz), 1.27 -
101.[005¢1H, ), 1.86 - 1.99 (1H, ) 2.48 (3H, s), 3.09
3.43 (44 ), 4.36 (1H, br s), 4.59 (1H br s),
.E§§m¥(lf(r|4|§ 6.48 - 6.63 (2H, m), 8.19 (1H d, J =
6t4£ah'|Z}N {ZQ mmeumglpptmqlolﬂ)85=a]bl/@i‘dimﬂ%f ystallized

t ESI +): 273 (MH),
g%ﬁ%%”ﬁ%@fﬁ%‘el BN Al Y o il o ed((%H) C
5G0T56] H 7 40, N, 20.57 25 Found (%: C 66,08 H

7.50; N, 20.22. [0776] Exanple 52
N-{N 2- (2-net hylimdazo[ 1, 2-a] pyri di n-5-

15

[0757]
To a solution of trans-1-[2-(2-methylpyrazolo[l, 5-
a]pyridin-4-yl)cyclopropyl]lmethanamine (100 mg, 0.497 mmol)

20 and triethylamine (83.2 pL, 0.596 mmol) in tetrahydrofuran (5
mL) was added butanoic anhydride (89.4 pL, 0.547 mmol) under
ice-cooling, and the mixture was stirred under ice-cooling for
5 min. The reaction solution was diluted with saturated
aqueous sodium hydrogen carbonate solution. The solvent was

25 evaporated under reduced pressure and the residue was purified
by silica gel column chromatography (methanol/ethyl
acetate=0/100-5/95) to give the title compound (97.4 mg, yield
72%) .

'H-NMR (CDCl3) &: 0.90. - 1.02 (4H, m), 1.04 - 1.15 (1H, m),

30 1.22 - 1.41 (1H, m), 1.63 - 1.76 (2H, m), 1.92 - 2.02 (1H, m),

2.18 (2, t, J = 7.4 Hz), 2.49 (3H, s), 3.31 - 3.42 (2H, m),
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10

15

20

25

30

) cycl opropyl]nmethyl)acetam de 30 [0777] 278 H N N
[ [0778] To a solution of
[2-(2-methylim dazo[ 1, 2-a] pyridin-5- 5

yl)cycl opropyl ] net hanam ne (47.1 ng, 0.234 nmol)
obtained in Reference Exanple 99 and triethyl am ne
(396% (1H,0bpg)) méeB§ (¥l Fét rétvfdrof Ut 282, @ mi8) LhablH,
agged acetic anhydride (24.3 pL, 0.257 nmol) under
ice-cooling, and the mxture was stirred for 5 mn.
Thelt i PPoRt s$2uti B Cndseek vstesdisid Arent kpared: 1o
agyepts+§odpum (Mgl ogen car bonat e sol ution. The

sol vent was evap orat ed under reduced pressure and the

rééﬁﬁﬂgﬁﬁaéniﬁﬁﬁHﬁ e8°T ye%isPca gel col um
Ccbheopmt-aguaphy: (O\H7o et hanol [ &d:hw, 15.49
acet at e=0/ 100-+10/90) to give the t|tIe conmpound (48.5
nmgounyi &g 85940- o1 r@% F(¥DEP3fe8: 1.00 - 1.17 (2H,
n)[0753]23- 1.42 (1H, m, 1.93 - 2.04 (1H, m, 2.06

). ﬁso (3H, s) 3.31 - 3.59 (2H n), 5.85 (1H,
FX?)‘P%45(1H d, J =7.0 H), 7.06 (1H, dd, J =
8t8an§'Z)ZHZ}trﬂE}ﬁar64ﬁ+{ﬂi (2-methyBpkEdzolb [335(dHhyrsfiin-4-

ecrystalllzed from
etyb'lg;\ ‘%P%Fﬁ%}}’“%%g&é?%‘%‘@r& RS (ESI+): 244 (MeH),
elfenear al anal ysis: for Cl4H17N30 Cal culated (% : C
6Q.11; H 7.04; N, 17.27 Found (%: C, 68.81; H
6.88; N, 17.14. 25 [0779] Exanple 53
2-met hyl i m dazo[ 1, 2- a] pyri di n-5-
nmet h }pro an1de [0780] 279 H

y
N
1-

0

[0760]

To a solution of trans-1-[2-(2-methylpyrazolo|l, 5-
a]lpyridin-4-yl)cyclopropyl]lmethanamine (100 mg, 0.497 mmol)
and triethylamine (83.2 uL, 0.596 mmol) in tetrahydrofuran (5
mL) was added trifluoroacetic anhydride {76.0 pL, 0.547 mmol)
under ice-cooling, and the mixture was stirred under ice-
cooling for 20 min. The reaction solution was diluted with
saturated aqueous sodium hydrogen carbonate solution. The
solvent was evaporated under reduced pressure and the residue
was purified by silica gel column chromatography (ethyl
acetate/hexane=15/85—>55/45) to give the title compound (90.2
mg, yield 61%).

'H-NMR (CDCls) &: 0.97 - 1.07 (1H, m), 1.11 - 1.25 (1H, m),

1.28 - 1.44 (1H, m), 1.97 - 2.11 (1H, m), 2.49 (3H, s), 3.38 -

3.60 (2H, m), 6.34 (1H, s), 6.44 - 6.49 (3H, m), 8.23 (1H, d,
= 6.8 Hz),

melting point: 136 - 138°C (recrystallized from diisopropyl
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N Q [0781] To a solution of

1-[2-(2-nmethylimdazo[ 1, 2-a] pyridin-5- 5

yl ) cycl opropyl ] net hanam ne (47.1 ng, 0.234 mmol)
obtained in Reference Exanple 99 and triethyl am ne
(39.2 L, 0.281 mml ) in tetrahydrofuran (2.3 nL) was
agfehest /pespi®ni ¢ anhydride (33.0 L, 0.257 nmol) under
ilﬁ§ &c&u?ngzggaqurhpe m xture was stirred for 5 mn.

e reaction solution was diluted with saturated 1o

aglerenand-as oghakyshydr BRjefrdasoBitat e sol ution. The

SehVaNnt:+vas (s )ev%poggt@i yndersd;eguced oressure and the
residue was purified by silica geI col um

5 chewiht GF aphyo & IQPIr Iﬂvet%éﬁol NetlfyfL3-
aggi@t;e=0/ 100- +10/90) to give the title conpound (47.0
, yield 78%. is 1HNWR (CDC13) S: 0.97 - 1.17 (2H,
prgxariplfz‘l(sH t, J =7.7 H), 1.28 - 1.40 (1H, m,
1t92ns-N2{@9_ (2ietl)1pdB168H 58 prsaihd- He), 3.34 -
3.59 (2H, § br s), 6.45 (1H .d, J = 7.0
}>cwcl@erea¥%lw&hy }csfcslogrovartﬁww UL (1H, d, J =
108(8764), 7.54 (1H, s), 20 nelting point: 88 - 90C
ecrystallized fromethyl acetate/hexane), M5
I +): 25B (I\/H—|) el emental anal ysis: for CL15H19N30
; 7 01 7.44; N, 16.33 25 Found
.52. [0782] Exanple 54

[0763]

To a solution of trans-1-[2-(2-methylpyrazololl, 5-

15 alpyridin-4-yl)cyclopropyl]lmethanamine (100 mg, 0.497 mmol)
and triethylamine (83.2 pL, 0.596 mmol) in tetrahydrofuran (5
mL) was added cyclopropanecarbonyl chloride (49.6 pL, 0.547
mmol) under ice-cooling, and the mixture was stirred under
ice-cooling for 10 min. The reaction solution was diluted with

20 saturated aqueous sodium hydrogen carbonate solution. The
solvent was evaporated under reduced pressure and the residue
was purified by silica gel column chromatography (ethyl
acetate/hexane=35/65—-»90/10) to give the title compound (87.0
mg, yield 65%).

25 'H-NMR (CDCl3) &: 0.69 - 0.83 (2H, m), 0.91 - 1.17 (4H, m),
1.22 - 1.44 (2, m), 1.93 - 2.03 (1H, m), 2.50 (3H, s), 3.32 -
3.48 (2H, m), 5.81 (1H, br s), 6.41 (1H, s), 6.52 - 6.68 (2H,
m), 8.21 (1H, d, J = 6.8 Hz),
melting point: 133 ~ 135°C (recrystallized from ethyl

30 acetate/hexane),

MS (ESI+): 270 (M+H),
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O [0784] To a solution of
{2-12-(trifluoronethyl)imdazo[1,2- 5

a] pyridi n-5-yl]cycl opropyl } net hanol (700 ng, 2.73
mol ) obtained in Reference Exanple 103,

tri phenyl phosphine (1.50 g, 5.73 mmol) and
patemantaildengd 33 spyfon CidlisiBl ) in  tetrahydrof uran
(&dyatbpuns Bded o sol,uif on (A0Y, 2549 L. 5 40

|ethy "azodi car boxylate’in tol uene, and the

28owackt (@ & was/1sOPF rigd Tatl 3F odmidehperature for 1 hr.
The760 vent  was evaporated under reduced pressure.
The residue was purified by silica gel colum

5 chrgfittodPaphy (ethyl acetat e/ hexane=10/ 90- +50/ 50) to

gkve £8y 2= (2-methy1 lo[1,5-a)lpyridin-4-
(tH ﬁ%nmm:yI%mﬁéﬁfmZanwdg%1§|5

yV}b%&ﬁ%ﬂ@F@E@4hﬂ%§Pﬁ§}§¥qthFgEﬁ?ﬂﬁﬂréoﬁ?Wﬂﬁ?H) di one as a
ciodedy purified product. M5 (ESI+): 386 (MrH). The
ohtai ned crudely purified product of 2-({2-[2-

i fluoronethyl)imdazo[1l, 2-a] pyridin-5- 20

yl opr opy }neth¥4)-lkkl oi ndol e-1, 3(2H) - di one was
dj |n‘§khanol (27 hydrazi ne nonohydrate

( aodaqfhi e m xture was heated under

ref *fux flpr 30 mn The sol vent was evaporated under
reduge essure. The sidue was diluted with ethyl
acet atey” washed with saturated aqueous 25 sodi um

1ohydrogen carbonate solution and saturated brine, and
rg g over anhydrous sodium sul fate. The sol vent was
eV z ¢hted under reduced pressure to give 1-{2-[2-
(trlflLﬂﬂ’enetﬁgddbhﬂhd@ﬂ(ﬂfl(IS32$mHﬁ—dEﬂméhhylpyrazolo[1 5-

/LAGYE SRR LI NEDITG B8, A St B 050 s
rr@ 74 omdlheandttaiieetytamicel \(1pb2 idl,edO0 p? cuwdt {875
s TS PR T P 0B hy 97 APARS T SRR R
ykhtycidepr(Gpg| piretthanamaie andet ricethydhimigneafd 4zhe mixture
1wQ§ stirred at room temperature for 3 hr. Ethanol was added to
the reaction solution. The solvent was evaporated under
reduced pressure and the residue was purified by silica gel
20 column chromatography (methanol/ethyl acetate=0/100->5/95) to
give the title compound (646 mg, yield B88%).
'H-NMR (CDCls) &: 0.68 - 0.83 (2H, m), 0.91 - 1.05 (3H, m),
1.07 - 1.16 (1H, m), 1.23 - 1.42 (2H, m), 1.93 - 2.03 (1H, m),
2.50 (3H, s), 3.39 (24, d, § = 6.3 Hz), 5.89 (1H, br s), 6.40
25 (1H, s), 6.50 - 6.66 (2H, m), 8.20 (1H, d, J = 6.9 Hz),
melting point: 124 - 128°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 270 (M+H),
elemental analysis: for Ci;gHisN30
30 Calculated (%): C, 71.35; H, 7.11; N, 15.60
Found (%): C, 71.38; H, 7.16; N, 15.68.
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nmol ) were dissolved in tetrahydrofuran (8.6 nL),
acetic 5 anhydride (89.4 L, 0.946 nmmol) was added
under ice-cooling, and the mxture was stirred for 5
mn. The reaction solution was diluted with saturated
aqueous sodi um hydrogen carbonate solution. The
sP0 Vet was evaporated under reduced pressure and the
resi s purified by silica gel colum lo
cﬁ?%ﬁ%%bé?aphy (ethyl acet at e/ hexane=30/70100/0) to
gNvel tike 2Rt 121 @-venpwinydaeodol Ivg,-aypetiglisedy . 1H NWVR
( : mited3 (1H m,
2§. %&ﬁ(%ﬁ,%r%é’,’lqg“.e@}% %’.%ég%i‘;’?nen%]a ,rg%.‘aﬁ%? 3.55 (2H,
snf07&187 (1H, br s), 6.61 (1H, d, J = 7.1 Hz), 7.19 -
7-25 (1H, m, 15 7.56 (1H, d, J = 8.8 Hz), 8.19 (1H
nelting point: 135 - 137C (recrystallized from
et acet at&/ hexang), MSAESI+): 298 (M+H),
eNemengal an% or C 4AN3F30 20 Cal cul ated (%:
756\H, 4. N, .14 Found (%: C, 56.54; H
; N,| 4.24. [0785]l Exanpl e 55
2:Atrifluoronet¥l)imdazo[l, 2-a] pyridin-5- 25
yl ] cyclopropyl } net hyl ) propanam de [0786] F3BC H N 'N N
©,~0 [0787] 30 To a solution of
{20089 (trifluoronethyl)imdazo[1, 2-

a] pyridi n-5-yl]cycl opropyl } net hanal (700 , 2.7
mol ) P82 BbRATIRA f BB roe %zé%ﬂ%t”gggyramsloﬂﬁ-
10t Ei] ﬁiﬁfmﬂngh%p&&éﬁqoﬁioﬁ%gxeth%n&ﬁmihyaﬁwbhlofnde (750 mg,
pht hal i m_de _ 7, i tra of uran
(37 B ais 8 dedd e Gt L Hoit 2 ob e 13

tetrahydrofuran (27 mL) was added cyclopropanecarbonyl

chloride (372 pL, 4.10 mmol) under ice-cooling, and the mixture
was stirred at room temperature for 3 hr. Ethanol was added to

15 the reaction solution. The solvent was evaporated under
reduced pressure and the residue was purified by silica gel
column chromatography (methanol/ethyl acetate=0/100->5/95) to
give the title compound (647 mg, yield 88%).

Iy-NMR (CDC1ls) &: 0.70 - 0.82 (2H, m), 0.91 - 1.06 (3H, m),

20 1.06 - 1.16 (1H, m), 1.23 - 1.42 (2H, m), 1.92 - 2.04 (1H, m),
2.50 (3H, s), 3.39 (2H, d, J = 6.2 Hz), 5.83 (1H, br s), 6.40
(14, s), 6.50 - 6.65 (2H, m), 8.20 (1H, d, J = 6.6 Hz),
melting point: 127 - 129°C (recrystallized from ethyl
acetate/hexane),

25 MS (ESI+): 270 (M+H),
elemental analysis: for C;gHigNsO
Calculated (%): C, 71.35; H, 7.11; N, 15.60
Found (%): C, 71.35; H, 7.14; N, 15.65.

[0770]

30 Example 50

trans-N-{ [2- (2-methylpyrazolo[1l,5-alpyridin-4-
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5.46 mmol ) of diethyl azodicarboxylate in toluene, and
the s mxture was stirred at roomtenperature for 1
hr. The solvent was evaporated under reduced
pressure. The residue was purified by silica ge
col um chromat ogr aphy (et hyl
aEbhaﬁéphé%aﬁéﬁ@@hgbﬂx%ﬁﬂgg¥3to give 2-({2-[2-
(§69Fdquoronmet hyl )i m dazo[ 1, 2-a] pyridin-5 io
y ]cyclopropyl}nethyl) 1H i soi ndol e-1, 3(2H)-di one as a
crydely purified product. M] (ESI+): 386 (MrH). The
d crudgly purified djjct of 2-({2-[2-
|fm or one I)|nﬂdazo[ pyridin-5- 15
- dol e- 1, 3(2H) - di one was
in ethanol (2F nL), hydrazi ne nonohydrate
s added, angythe m xture was heated under
r 30 nin. Th& solvent was evapor at ed under
reduced pressure. The residue was diluted with ethyl
acetate, washed with saturated aqueous 20 sodi um
5h§8?5@en carbonate solution and saturated brine, and
dried qv;eg %hdytdbﬁugfS@Hn@ﬁlsm-f(&t—ﬁetﬂ'ﬂ@ﬁalz?wﬁl ,\Bas
evapor at.ed under reduce ressure to
CE P PG A s PP S0 PSR g B & n, {6744 mno)
y kh@yed iepnhopyhiet@anamme oaso@ n@z{omwleizy tﬂalitfrbfly@ﬁbfuran (2.5

regtiet oty 5o R G e, ot i) T e

mof:oal{:ﬂ; [ 20t thd Imiatonetwasl )atmmmizmbaigﬁ Jac]emzppbllrrg For 5
CyCl&%gr O%)%/Iglré%t Qo U moﬁseagglddltlﬁ %12\?:3%/ :n(s)gguéajt% 8.5%ueous

were®ar ssi uran
ms)adupm amdmngen carivpdate ESO(lmEﬂ_orpL TRe 06 venb| yasngyaporated
add r Egg% ré§§%||r§hd ré£¥hd@ §5Qréh eﬁtﬁ#:§§Qica
for reactron so utlon was Wi t
sgbmremxntnaqhemmatdgmdphyndmpdhag@&Vanhyboamﬂﬂates@YlQQ—eﬁ/95)

15T*A§ds}g1 Vent o oeﬂﬁﬂ%ﬂcgﬁtgegsw egc %&{ﬁ%ﬁ%&ﬁ

& resr ue was puri y silica gel colum
Cc heetat dl/aphy S/6bhyto asekatied rteaténec:@ﬁpcgliﬁ)?OJQ))ngt oy1eld

gigvg) L he

lH-NMR (CDCl3) 8: 0.99 - 1.10 (1H, m), 1.14 - 1.23 (1H, m),
1.34 - 1.46 (1H, m), 2.02 - 2.11 (1H, m), 2.42 (3H, s), 3.52 -

20 3.63 (2H, m), 6.33 (1H, br s), 6.38 (1H, s), 6.56 (1H, t, J =
6.9 Hz), 6.61 - 6.67 (1H, m), 7.39 - 7.55 (3H, m), 7.77 - 7.83
(2H, m), 8.20 (1H, d, J = 6.6 Hz),
melting point: 112 - 113°C (recrystallized from ethyl
acetate/hexane),

25 MS (ESI+): 306 (M+H),
elemental analysis: for C;gHigN30
Calculated (%): C, 74.73; H, 6.27; N, 13.76
Found (%): C, 74.58; H, 6.29; N, 13.66.
[0773]

30 Example 51
trans-N-ethyl-N’-{ [2~(2-methylpyrazolo[l,5-alpyridin-4-
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title conpound (265 ng, yield 62%. 'H NVR (CDC1l3) 6:

1.07 - 1.26 (5H, m), 1.30 - 1.45 (1H, m), 2.03 - 2.19

(1H, m, 2.29 (2H, q, J = 7.7 Hz), 3.30 - 3.56 (2H, 5

m, 5.85 (1H, br s), 6.61 (1H d, J = 6.9 Hz), 7.18 -

7.25 (1H, m, 7.56 (1H, d, J = 9.3 Hz), 8.18 (1H, s),
i z

nyil) Eyglqeaiony !l det®yd 14850 C (recrystall zed from et hyl
aqggqu/hexane) M5 (ESI+): 312 (MtH), to el enental

anal ysis: for C15HLI6N3F3D Calculated (9%9: C, 57.87;
H\5.18; N, 13.50 Found (%: C, 57.87; H, 5.12; N,

— [0788 Exanple 56 15

trlhiolo[l 5-a] pyri di n- 5-

yN ey MNwgige [0789] NH NNN, -
20 [NN790])YTo a solltio of

1-12t(2-methyl [ 1, 2, 4] trazol o 1, 5-

al pyrisi -5-y|)cyc|opr&?yl]nethananine (78 nmg, 0.386
mol ) obtained in Reference Exanple 113 and
triethylamne (107 liL, 0.771 mml) in

5t dOAdRYdr of uran (4 nL) was added acetic 25 anhydride
(43.8 Lyo Q. 463utwBl b eRchd-he (91 xi-bhe@hYBSySlzol 6 £, 5ai

rogm tenperature for 30 min. The reaction solutlo
c G BERE Y daYhhet L opaaRkkiresPaRaLne, (ARY Tdve Or 441 d‘Eﬂé’l) in

V‘@:%tr@h‘?drfdf%galt’?y(i %@By§£§|éddéatié’chy(aﬁEBUéthane (43.3 L,
ace

xane the t| I ound 68. 4
o Eed S Bgker 2 B0 (e Pl RO e B pf LT
10l.udder dced%oblihg nﬁo.r lﬁ ih. (3'H',1e Ss)o,lvanﬂ.&r&s 2vaboraktdd under
m 8 (3H s), 4.1
ffdfge%ﬁ_r[es&)]ré 6anfdl tgii H'cesd,d)uﬁ was, %u:f:g}?é %}f &élj(i&}-l,geg
Ckhol&mn chrbmatogrdptly, (deSthrolietilyl hcat8td=30)I»16/B%) and
(%%brggtggrization (ethyl acetate/hexane) to give the title

compound (52.0 mg, yield 38%).

15 H-NMR (CDClz) &: 0.86 - 0.99 (1H, m), 1.00 - 1.09 (lH, m),
1.14 (34, t, J = 17.2 Hz), 1.27 - 1.40 (1H, m), 1.86 - 1.99 (1H,
m), 2.48 (3H, s), 3.09 - 3.43 (4H, m), 4.36 (1H, br s), 4.59
(1, br s), 6.39%9 (1H, s), 6.48 - 6.63 (2H, m), 8.19 (1H, d, J
= 6.4 Hz),

20 melting point: 108 - 110°C (recrystallized from ethyl. -
acetate/hexane),

MS (ESI+): 273 (M+H),
elemental analysis: for CisHyoN4O
Calculated (%): C, 66.15; H, 7.40; N, 20.57

25 Found (%): C, 66.08; H, 7.50; N, 20.22.
[0776]

Example 52
N-{[2-(2-methylimidazo[l,2-a]lpyridin-5-
yl)cyclopropyllmethyl }acetamide

30 [0777]
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melting point: 124 - 126C (recrystallized from et hyl
5 acet ate/ hexane), M5 (ESI+): 245 (M+H). [0791]
Exanpl e 57

N-{[2-(2-nmethyl[1,2,4]triazolo[1,5-a] pyridin-5- so
yl)cycl opropyl ] net hyl } propanani de [0792] H N~ NN~
0% [0793] 15 To a suspension of lithium alum num
hydeide (141 3.70 mmol) in tetrahydrofuran (10

zglN[ 1,5 a] pyri di n- 5-

yl ) dycl opf opanecarbal dghyde oxi me (200 ngy, 0.925 mol)
[ n Reference anple 112 at room tenperature,
20 m xture wa¥ stirred at roomtenperature
for 2 hr, and at 60C for 2 hr. Sodiumsulfate
decahydrate was added under ice- cooling, and the
ml{lrle was filtered through celite. The filtrate was

concentyategd.under &educed (Pressiient @ airye2dx N
(2ot byt L AT o P ool ol 1 ol i e 52 IZridin-

SyV}tme@@reayﬂ]wmaﬁyrﬁ%é4Z\sl &% Qdedd “B‘GH feRi@ined in

pﬁ?@é’fénce ﬂg&nﬁ@ 3bNgeh Q:rrligghylﬂiﬁbf i 59, ZOELQdU@tZ 8af mmo1) in
(2 1,2,4]triazol o[ 1, 5-a] pyri di

- 5-
yrtyéy@hwpébyan} et B e aﬁ%efa@%#%@hwﬁrlde (24.3 pL,
tﬁtﬁﬁﬁyﬁﬂdlsuﬁﬁﬁbr ﬁ&@ &63L1nb§|ﬁﬁdﬂﬂh@nhfﬁtdﬁ%58aé.sﬁhr&Ed for

d 3.2 d de, (143 L,
o B aaBhe SRR LIPS Ve H4tTd el el

1otQQﬁ€6&Hl#b&lﬁ@rhYHrbgen1&thbﬁatéIsmlusmbmu| Dhe éﬁﬂﬁenﬁSwas
concentr.at ed gnder redyced pressure,. and tlaueres

we¥aPpTAted BRdgy TSAPFed RFSSSERT (e ERY oM SEF abt PUZified

( Bt banald ebhydolumaetit @=tohdOR20y SBH, mmbﬂtatlgél

GEPLTEEU 105406780 8- 5p VB R TF 1T ERBRBoLiRa > o
yield 85%).

15 'H-NMR (CDCls) &: 1.00 - 1.17 (2H, m), 1.23 - 1.42 (1H, m),
1.93 - 2.04 (1H, m), 2.06 (3H, s), 2.50 (3H, s), 3.31 - 3.59
(2H, m), 5.85 (1H, br s), 6.45 (1H, d, J = 7.0 Hz), 7.06 (1H,
dd, J = 8.8, 7.0 Hz), 7.40 (1H, d, J = 8.8 Hz), 7.53 (1lH, s),
melting point: 170 - 171°C (recrystallized from ethanol/ethyl

20 acetate),

MS (ESI+): 244 (M+H),

elemental analysis: for Ci4Hi19N30

Calculated (%): C, 69.11; H, 7.04; N, 17.27
Found (%): C, ©68.81; H, 6.98; N, 17.14.

25 [0779]

Example 53
N-{[2-(2-methylimidazo[l,2-a]lpyridin-5-
yl)cyclopropyl]methyl}propanamide
[0780]
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s (33.0 ng, yield 14%. 1HNWR (CDC13) S: 1.11 - 1.20
(1H, m, 1.23 (3H, t, J =7.6 Hz), 1.34 - 1.47 (1H,
m, 2.11 - 2.25 (1H, m, 2.28 - 2.45 (3H, m, 2.52 -
2.64 (1H, m, 2.67 (3H, s), 4.06 - 4.21 (1H, m, 6.70
(1H, d, =7.1 Hz), 7.44 (1H, dd, J = 8.8, 7.1 Hz),

7. (1H l1lod, J =8.8 Hz), 7.64 (1H, br s), nelting
poismts 19C (recrystallized from et hyl

ESI +): 259 (MtH), el enent al
0 Calculated (0): C, 65.009;
21.69 Foumnd (o): C, 64.94; H 7.09; N,

“met hyl -1, 3- befizot hi azol - 7- 20
yl ) cycl opropyl ] net hyl }acetamde [0795] S H NIr
bZ~L% 0 [0796] 25 To a solution of
1LP28¥2- net hyl - 1, 3- benzot hi azol - 7-
ylb) cyc Img;p_bogwiﬁ]%mhhaﬂ ar E[Ee (Q%Seﬂ%zyﬁﬂs nidhz26, m;]m]:ﬂyr_idin—s-
obtained in ef er ence, and tri am ne .,

5 ( ¥4) eYLopgoRy Yl nEihRpanine tatr gﬂ%r 3t gf"aﬁmﬁ?s n%ta\xﬁsg in
agdedracet Egahiy doi geg (31 ebhiiani®e2920 J0MRL) 0PN mmol) in
ice-cooling, and the nixture was stirred 30 unde
| EBLERBAREUFR B - L) THe PEdRT PERPLOMA PBRYREES (33-0 M.
diol. 6 ® drmodd) t indat Ukat esblagdeoarsd shei uhxthyer egenstirred for

carbonate, solution. The..286 solven S . evapor
CRBPITL g 20 FelSe AR R HiEMed AR BraRALALEd
10bpgaebi< sogélm dotdreges hranehege apiiptiémet Ahaoddlaehyl was

oSl (e O BB U SR, GRR: P

mpy &ilika g&l2dol(uind, chyjgmatography (NH, methanol/ethyl
acetate=0/100->10/90) to give the title compound (47.0 mg,
yield 78%).

15 H-NMR (CDCl3) &: 0.97 - 1.17 (2H, m), 1.22 (3H, t, J = 7.7 Hz),
1.28 - 1.40 (1H, m), 1.92 - 2.09 (1H, m), 2.28 (2H, q, J =T7.7
Hz), 3.34 - 3.59 (2H, m), 5.78 (1H, br s), 6.45 (1H, 4, J =
7.0 Hz), 7.06 (1H, dd4, J = 8.8, 7.0 Hz), 7.41 (1H, 4, J = 8.8
Hz), 7.54 (1B, s),

20 melting point: 88 ~ 90°C (recrystallized from ethyl
acetate/hexane),

MS (ESI+): 258 (M+H),
elemental analysis: for C;sH;gN3O
Calculated (%): C, 70.01; H, 7.44; N, 16.33
25 Found (%): C, 69.71; H, 7.44; N, 16.52.
[0782]
Example 54
N=-{({2-[2-{trifluoromethyl)imidazo[l,2-a]pyridin-5-
yllcyclopropyl}imethyl)acetamide
30 [0783]
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10-

15

20

25

30

1.34 - 1.48 (1H m, 1.92 - 2.01 (1H, m, 2.03 (3H
s), 2.85 (3H, s), 3.25 - 3.48 (2H, m, 5.76 (1H, br
a), 6.95 (1H, d, J =7.4 Hz), 7.35 (1H t, J = 7.8
Hz), 7.78 (1H, d, J = 7.1 Hz), nelting point: 96 -

recrystallized fromethyl 1o acetate/hexane), M
( +): 261 (MtH), elenental analysis: for CL4HL6N20S
Cal ch (%9: C, 64.58; H 6.19; N, 10.76 Found
: 6.2d4 N, 10.74. 15 [0797] Exanple
-1 ,N-bepzot hi azol -
yl ) cycl opr }prdpanamde [798] / OS HN N 20
O [07p9] a solution
1-12-( yl -1, 3- benzot™i azol -
yl)cycl opropyl ] net hanam ne (58.9 ng, 0.270 nmol)
obt ained in 25 Reference Exanple 12B and
"éef‘ﬂyl amne(45.1 RL, 0.323 mml ) in tetrahydrofuran
(3 m.) fmgs ssidad opr 6pi oni[e - antiyflubdendthy1] il dazo) 1297
unde ce-co olin and th LXLure stirred
n‘ng%‘}r ‘{18 Eo%]tlﬁé(é: PBF° W‘ﬁghafhog R‘Zgétri‘%n\ﬁ@ ut?nf&ﬁ was
dbobtd satkd \i&htﬂ&a&&bhb&tﬁtﬁhu@ﬂﬁem&, sadpueniypiibegieine (1.50 g,
car bonat ti The 3 | ven S £Vapor at ed
ugd2$ e uc% ng‘gﬂnﬂl%? 38§%emgr ets?l \gge V\gs purified
bye’sraihmogetarcqlzumbmamaﬁ@@d aplspl@8ion (40%, 2.49 nlL,
anal./ et by tat e > )

b (87 R s é?@gxﬁf%@wk"i%s%%; "G Ghog
mixﬂﬁre( YHs s@:,rrkdoet rdonQiemm{anm)re fdr 32hr. 1. T8 §dHent
2 = ( ; -
3vEd ey e dnghr pfpie brefyfy, (g Se1gdal
Heyprified3®y(4H ide g@l=—cql@nHehromptpgrénhy (@thyl= 8.0

Hééétate/hexane=10/90—950/50) to give 2-({2-[2-
(trifluoromethyl)imidazo[1l,2-alpyridin-5-

yl]lcyclopropyl}methyl)-1H-isoindole-1,3(2H)-dione as a crudely
purified product.
MS (ESI+): 386 (M+H).

The obtained crudely purified product of 2-({2-[2-
(trifluoromethyl)imidazo[l,2-a]lpyridin-5-
yllcyclopropyl}methyl)-1H-isoindole-1, 3 (2H)-dione was
dissolved in ethanol (27 mL), hydrazine monohydrate (10 mL)
was added, and the mixture was heated under reflux for 30 min.
The solvent was evaporated under reduced pressure. The residue
was diluted with ethyl acetate, washed with saturated agqueous
sodium hydrogen carbonate solution and saturated brine, and
dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure to give 1-{2-[2-
(trifluoromethyl)imidazo[l,2-a]pyridin-5-
yl]lcyclopropyl }methanamine as a crudely purified product (875
mg) .

MS (ESI+): 256 (M+H),
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melting point: 59 - 61C (recrystallized from et hyl
acet at e/ hexane), Ms (ESI+): 275 (M+H), to el enental
anal ysis: for C15HIBN20S Calculated (%: C, 65.66; H,
6.61; N, 10.21 Found (%: C, 65.32; H, 6.55; N,
10. 14. 0800] Exanple 60 15
N { [ 2- (488273 TroR, 5hi Rfied 280 - =ude) ¥ yRY TG 6 By P archy (8 2
Cﬁéﬂ"ﬂﬂ@-{éowtrﬁﬁloﬁohe%yl)thl'daﬁbpl,\lzo-a b?Sﬂﬁ]n—BO To
a solution of 1-[2-(1,2,3-benzot hi adi azol -
y¥3 ESTeprepyA Pﬁﬁﬁﬁlrﬁ%én%il@@%ylﬁn% (MﬁIBL 1.03
ohhal Ne@drendifrfiecance tfotaapi@rcdEiPanan(s tg mel hydasriae
(81.4 L, 0.584 m’ml% in tetrahydrofuran (5 nL) was
5 aAmRYATCst (82 shiielr P A BBOF) pids agdedemnins| Jogmf@eling,
I 6Rd C1 mAgtuBNGrakhet T pdduFer VR Snist. | rThed r2scthitesolution
' [ or. 5 mn '

i ce-coalin ereact|o solut
e el e S L GUSIE SOt i T Pagb Earbonate
casbatiaine STHeuisbdtentlhas saépcedaatcem/amcea\tapeﬂ@cteeﬁ pBdelre
reduced pressure and t urllfled by
O SR S e B S el ol

10 aeRtGhAEYr2 PRy - (%];Q&Qoécé@tgwd@xahh%3bVVd)-QIOGDO)CO:I’d&pQﬁJﬁQ the

1HN 13) S 1.04 - 1.12
(%#Elg%o °E’é‘9 £2891 S g g_@%f 4)1 - 1.51 (1H m,

2%5@@& 2c061,0 46t 1106 3. 12724- (3H48n)(,2|-:H zm)— 1.288 (54,8%) ,
522y () ) P27 718 e g Rk 2 g e
(rfédr vt @i gedll f(ldm @t hiyl= 7atelﬂz§t,e/7hé&ane7) 25 (1H, m),
15 7.56 (1H, 4, J = 8.8 Hz), 8.19 (1H, s),
melting point: 135 - 137°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 298 (M+H),
elemental analysis: for Cy4H14N3F30
20 Calculated (%): C, 56.56; H, 4.75; N, 14.14
Found (%): C, 56.54; H, 4.72; N, 14.24.
[0785]
Example 55
N—({2—[2—(trifluoromethyl)imidazo[l,Z—a]pyridinfS—

25 yllcyclopropyllmethyl)propanamide
[0786]

[0787]
30 To a solution of {2-[2-(trifluoromethyl)imidazofl, 2~
alpyridin-5-yl]lcyclopropyl}methanol (700 mg, 2.73 mmol)
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5 M5 (ESI+): 248 (M+tH), el enental analysis: for
C12H1I3N30S Calculated (%9: C, 58.28; H, 5.30; N

16.99 Found (%: C, 58.26; H, 5.30; N, 16.97. [0803]
lo Exanple 61 N-{[2-(1, 2, 3-benzot hi adi azol -

yl ) cycl opropyl ] net hyl ) propanam de [0804] 'N _S HO
15bta80%]| iToRefsyengei rpmpfle 103, triphenylphosphine (1.50 g,

15[7'723 (rﬂ'uoa_.) a %Qﬁlghﬁgi@equﬂz mg, 5.73 mmol) in

)cyc opropy ] met hanam ne (100 ng, 0.487 mmol
oﬁ?brmrpﬁurﬂef(@ﬂeméé vaéaﬁﬁii@d E3FoAntLary i (éPhy| afithal,

(8144 rh\rhai) Or 384 ! az&&daebéf(é}lraaclay 31y Oédiﬁléﬂei 5arm—)the

was added propioni ¢ anhydrid g
SURdBEUTE @268t 117gd ahdrddHe CATRETA @I Ra °’ét11 Pr-ed Th@na@fvent

| G8sCOPIIAALEQTurRIeN Pedddtll pEEILQN SEdIkOdVBNas
diluted wth saturated aqueous sodi um hydro

c BuBbhEc PYopiticen Iether L) GRRIMALRTRRED o(reéfglzéa under
r%@efeg@eme%wﬁ/@@d_)ﬁd}%os egd %e 25 gﬁ[opurl fied by

l'ica col um chr omat ogr ap | / et hyl
adéFéthe‘“ITPI‘Géhﬁll)Gf“@G?z?bl &'@épi’ ]tnltSI'e conpound (121

10”@%1]M&@idﬂ)r@é%@}m&'ﬂymmfﬁ%lahoﬁs 11,3Q8uy-di.ohd fdH dHudely
m, 1.40 - 1.53 (1H mn), 2.06 - 2.15

(PHFifjed ProdueoH g, J = 7.4 30 Hz), 3.27 - 3.50
(7&150(531;7+)29§§6((M#H)br s), 7.29 (1H, d, J = 7.1 Hz),

mel ti nfrﬁoloﬁga”?f{r)crég?}}( rpéléﬁﬁ?%lqﬁoggatf?% i Ayl 289

aqe&afﬂdmeﬁﬁyl)uﬂvﬁaéESl A)-alBoRidiMrE)y, el ement al
155 -a}é}éyﬁfopffgg%é}me hy l)\|391§ 1501n%u!Leat e%(gl{? d1%ne58ag4 H
dissolved in ethanol (27 mL), hydrazine monchydrate (10 mL)
was added, and the mixture was heated under reflux for 30 min.
The solvent was evaporated under reduced pressure. The residue
was diluted with ethyl acetate, washed with saturated aqueous
20 sodium hydrogen carbonate solution and saturated brine, and
dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure to give 1-{2-[2-
(trifluoromethyl) imidazo[l,2-a]lpyridin-5-
yllcyclopropyl}methanamine as a crudely purified product (875
25 mg).
MS (ESI+): 256 (M+H),

428 mg from the obtained crudely purified product (875
mg) of 1-{2-[2-(trifluoromethyl)imidazo[l,2-a]lpyridin-5-
yllcyclopropyl}methanamine and triethylamine (144 pL, 1.03

30 mmol) were dissolved in tetrahydrofuran (8.6 mlL), propionic
anhydride (121 pL, 0.946 mmol) was added under ice-cooling, and
the mixture was stirred for 5 min. The reaction solution was
diluted with saturated agqueous sodium hydrogen carbonate
solution. The solvent was evaporated under reduced pressure

35 and the residue was purified by silica gel column
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5 Found (%: C, 59.85; H 5.64; N, 16.15. [0806]
Exanpl e 62
N-{[2-(2, 1- benzi sot hi azol - 4-yl ) cycl opropyl ] met hyl } acet
amde [0807] SHII O 10 [0808] To a solution of
1-[2- (2, 1- benzi sot hi azol - 4- yl)cycl opropyl ] net hanam ne
(dorepgfeBh? (rhby) acktatefezenet®) RO BExaripleethe
' ybagi 21.22 mmol) in
3@%12%98%“%‘#‘%?;&5?%"‘% yhéla epal 22 T anhydri de
(BONYRL (CD@MsV B AwdT )~ laRd (Hb M) xt Lrd0 wad- 8% i tHedmht
r9of8 tegpesatf e n)f 0p Jdp @un. o The & eaqt hon, splut Los.se6 (28,
was concentrated under reduced pressure and the
5 rebi dudSwasHplry ) ed6b8t siliflr c8r g&l= 20 9cBFUnm’-18 - 7-25 (1H,

chy orats@an fphys, ( GeLhanphlet hyligagetiat£=0/ 100 *5/95) to
give the title conpound (144 ny, yield 96%. 'H NWR
(OD013Y Soimt 0348 1. PB°ClHeqystallgzed fram ethml oy
1,22 st lndQarkebd, M, 2.02 (3H, s), 2.17 - 2.30 (1H,

, 3.32 - 3.53 (2H, m), 5.77 (1H, br s), 6.76 (1H d,
JMs EESIH) 32 BH)ps 7,37 (1H, n), 7.68 (1H, d, J =

10 Yeleh®tal. 4Ralyidls:S¥or Bl bng;oi nt: 96 - 97C

(recrystallized from et h}g}l{( acet at eﬁge‘%((?ne), S
( Eataglatedy (FMeGy, &t &lvelr aP- Halysid:>% or* c13H14N20S
3eofuad chat ed 2987;:G1, 63.139; NH 1K.6063; N, 11.37 Found
(Z%%gg, 63.37; H 5.72; N, 11.36. 290 [0809] Exanple
6

Nekb@pie2,55- benzi sot hi azol - 4-yl) cycl opropyl | met hyl } prop
15a%§?}§¥%2—methyl[l,2,4]triazolo[1,5—a]pyridin—5—

yl)cyclopropyl]lmethyl}acetamide
[0789]

20 [0790]

To a solution of 1-[2-(2-methyl[l,2,4]triazolo[1,5-
a]pyridin-5-yl)cyclopropyllmethanamine (78 mg, 0.386 mmol)
obtained in Reference Example 113 and triethylamine (107 pL,
0.771 mmol) in tetrahydrofuran (4 mL) was added acetic

25 anhydride (43.8 pL, 0.463 mmol), and the mixture was stirred at
room temperature for 30 min. The reaction solution was
concentrated under reduced pressure, and the residue was
purified by recrystallization (ethyl acetate/hexane) to give
the title compound (68.4 mg, yield 73%).

30 H-NMR (CDCls) &: 1.07 - 1.25 (2H, m), 1.33 - 1.49 (1H, m),

2.12 (3H, s), 2.13 - 2.25 (1H, m), 2.57 (1H, t, J = 12.1 Hz),
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[0810] S N~ NIl O 5 [0811] To a solution of
1-[2- (2, 1-benzi sot hi azol -4- yl)cycl opropyl ] net hanam ne
(125 ng, 0.612 mmol ) obtained in to Reference Exanple
148 and triethylamne (170 L, 1.22 nmol) in
tetrahydrofuran (6 nL) was added prop| oni ¢ anhydri de
(9468 (3Hp. 9134 4niB| § ,4-dfd (the mh xPufe s St id red-&tHz) .
roofg teapesat ure gfpr 715 #in. 778 (BACH, 0 S& .yt hon, 7.81
was concentrated under ~reduced pressure and the
réEiddE s purified by silica gel 15 colum
CH&P&E%OQB yl(z@thyizea@e&aetc% B@m&%eé%%?ﬁ kn}P0/ 0)
gl ve e title conpound (127 ng, yield 799
1@?%6{@9@&3)'8 0.94 - 1.13 (1H n), 1.18 (3H t, J
“ud fsit) ¢ 2ds A 1.40 (1H ) 160 - 1.69 (1H M,
0 (3 m, 3.33 - 3.54 (2H, m, 5.72 (1H,
blims%ll 6 76 (1H d, J =6.420 H), 7.33 (1H dd, J =
8EdamfeAshiz) , 7. 67 (1H, d, J = 8.7 Hz),9.47 (1H s),
mel ting _point: recr stalllzedf om et hyl

alet HdPRBRERE) 1/ K/B”('CE'S-I""%)’:LO PeRRYpidizs [_’el emen%/al
agaj dﬁl@pr&ﬁl]%&h&ﬁiﬁ%anﬁ&iwl ated (%9: C, 64.58; H,

10.76 Found (%: C, 64.53; H 6.12; N,
1(5073%2. [0812] Formul ation Exanple 1 30 (1) Con'pound
obtained in Exanple 1 10.0 g (2) Lactose 60.0 g 291
nstarch 35.0 g (4) Gelatin 3.0 g (5)

ate HO g

[0793]

To a suspension of lithium aluminum hydride (141 mg, 3.70
mmol) in tetrahydrofuran (10 mL) was added 2-(2-
methyl{l,2,4]triazolo[l,5-aljpyridin-5-
yl)cyclopropanecarbaldehyde oxime (200 mg, 0.925 mmol)
obtained in Reference Example 112 at room temperature, and the
mixture was stirred at room temperature for 2 hr, and at 60°C
for 2 hr. Sodium sulfate decahydrate was added under ice-
cooling, and the mixture was filtered through celite. The
filtrate was concentrated under reduced pressure to give 1-[2-
(2-methyl[l,2,4]triazolo{l,5-alpyridin-5-
yl)cyclopropyllmethanamine as a crudely purified product.

The obtained crudely purified product of 1-[2-(2-
methyl[l,2,4]triazolo[1,5-a]lpyridin-5-
yl)cyclopropyllmethanamine was dissolved in tetrahydrofuran
(10 mL), triethylamine (258 pL, 1.85 mmol) and propionic
anhydride (143 pL, 1.11 mmol) were added, and the mixture was

stirred at room temperature for 1 hr. The reaction solution
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A m xture of the conpound (10.0 g) obtained in Exanple
1, 5 lactose (60.0 g) and cornstarch (35.0 g) is
granul ated using 10 wt % aqueous gel atin solution (30
m) (3.0 g as gelatin) by passing a 1 nmnesh sieve,
dried at 40C and si eved again. The obtained granules
aFas nforsgniiratedriigAes | 1nAused R EaSEULe: BNY) thambsifee was

Mo UEfed $yCOMIRS§EH. collifn OBt Ald@dy SN (ABERID19EEhy1
10 coated wWith a sugar coating using an aqueous

sBspeaisiOn 160>2848@hands eilica gall uerldimdx Flecmatapearig (NH,
g Hl@:ﬁérﬁﬁ'/‘éth;ﬁ] eacfe@.@%@%/ 1%@—*@/@0?” fo gjl@éeghém ttllﬂle compound

beeswax to give 1000 coated tablets.
5 FdPAu? dtdroMiekdindite- 2 15 (1) Conpound obt a| ned in

@Im-iRe (énép%oag 1.3 '—@Ci@S@_HmmP 91 2(33)(31@0fﬂ18tja&0|7\ 6 Hz),

)7 oule starch 7, %@esmm
oledf ot &40 T The orndudd (4. 8 o)t gt 21 ek (3, ™,
E&aw:e 2l§and1magne82um (ssta;aag)la,te; .08.0 zg)21a:r(m1 m), 6670

granu te usi n agueous Sol u e sta utio
mOYE [0 Jy=ad Lzl & 4 a(rl@h)gd'dﬂ edga‘?rd xBg) « q% (1H
10| @ct ose . 8010) g)7.@ad (T net afeh (50.0 g). The m xture

is _conpressed to give 1000 tablets, 25 L: ’lﬂ
EXSeFHERCaRt Exdifprel1® el Beomistat ttagst 6roBi fidivilg

i akkebatomextasyt, (1) Preparation of CHOhl\/bI R7 cells
expr i ng latonin 1 receptors 30 A cDNA
f?’gggé%ﬂ(sgég?g“{@ 1) encoding full-length of human
mellahemial knaepei:ofer (CwlmMOMI1 receptors) was
I ncorporated,int PLESS| O ct.or O 111H (forner
r?ecgg%‘i?ﬁeo??hlﬁ? %l)‘éoéﬁl %’B?éégys&m??g&(vm 1219( 2),
pFouB81¢R59C, 4D He YiGks Pl adhiad .pAKKO hMel R7 for
ag}gq%bcel | expression. 35 CHO dhfr-cells (ATCC,

96) were plated at a 292 concentration of 0.3
x Ex@dpteld8s/ dish in a 6 cmcul ture dish

N-{[2-(2-methyl-1, 3-benzothiazol-7-
20 yl)cyclopropyllmethyl}acetamide
[0795]

g

O

[0796]

25 To a solution of 1-{2-(2-methyl-1,3-benzothiazol-7-
yl)cyclopropyllmethanamine (58.0 mg, 0.266 mmol) obtained in
Reference Example 128 and triethylamine (44.5 pL, 0.319 mmol)
in tetrahydrofuran (3 mL) was added acetic anhydride (27.6 uL,
0.292 mmol) under ice-cooling, and the mixture was stirred

30 under ice-cooling for 5 min. The reaction solution was diluted

with saturated aqueous sodium hydrogen carbonate solution. The
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(Becton Dickinson), and cultured under the conditions

of 37C, 5% CO2 for 48 hr. The cells were transfected

wi th pAKKO hMel R7  plasmid DNA (5 g) using Cell phect
Transfection Kit (Arersham 5 #27-9268-01). The
transfected cells were cultured in Dul becco's nodified
Eagl eentedp 8ine EDRERFeq SIngan, redwBBdepressieartd rige109idue
dj, 2 ¥£84 tEBP dPisQuess q15L80n kol rggﬁﬁnt i al

Am no Acid (Invitrogen, #11140-050) anéJ 50 pig/nL

Géne ehrapoiliethyiy iacebeear;0 /208750906050 gimd thre téele qampeund

thes. g %gétg{)é% eyRy essed the plasm d gene was
selected. By a receptor binding assay usi nglz- 1251 ]
S

5| GHOMRI AERHsh, 8:C909RMe I RPSc 41, Mnel- Showiln i ¢
bii ngli ng 1048 2¢{x,28h] 1ogonebagoniim, wap, selosct®d, s, omss
t he obtained clones. [0815] 15 (2?{ Preparati on of
CSinN2 detPs expPesSdim@) huratP refatnish 120 F2dépt ofts I

A-cPNA Hznyagmesy ((8FQ) D NO7. @)uAncoedimg(iyl &§; | #rgtrhiodz),
human nel atonin 2 receptors (human MI2 receptors) was
i pebE Y 2Péati Mt —eRPCed EPoFY SFee L dF P ERRR SRt

10 ( Stevdrageaeand) #212220) to give the plasnid that was
pCW- human MI2 receptors expression vector for aninal
cBPI UsdpréséPon™ELO KI cells (ATCC, #CCL-61) were
pkateshtall thelwanrcendr at,iiipN.06 1.5 x 105 cells/cnR in

oo StargL TG (roRd- o Syco- 55 Ao Pol 2a hr  For

genen@5(#)rraasfertdiony, s©l28t;i sn Wht7di.ned by bl endi ng

p -JP]Lcman MI2 receptors expression vector (1.9 pig),
lSLﬁgZ?e tam ne Transfection Reagent (Invitrogen,

#E83@dLOE2) (11.3 pL) and M ninum Essential Medium
Eagl, e, ( ME li.um_( S . 42) (93.8 AL), and
rga f‘? ngﬁ%tr gr%’{ye%g}é%g%}ra%@?g? 20 mn was 30 added
t 1t beclogiropypbretduyé } pedpanafihidet r ansf ected cells were
C‘{'o%’éfd in MEM nedi um cont ai ni ng 10% FBS (Life
Technol ogy) and 300 pig/m, Ceneticin (dBCO #10131),
ang the cell line that stably expressed the plasmd

e—@as selected. By a receptor binding assay using

y | atordn, CHO hMT2 cell |ine 35 showi ng

$.Of N-Jnljfﬂq\ | odonel at oni n was

O

20

[0799]
To a solution of 1-[2-(2-methyl-1,3-benzothiazol-7-
yl)cyclopropyllmethanamine (58.9 mg, 0.270 mmol) obtained in
25 Reference Example 128 and triethylamine(45.1 pL, 0.323 mmol) in
tetrahydrofuran (3 mL) was added propionic anhydride (38.1 pL,
0.297 mmol) under ice-cooling, and the mixture was stirred
under ice-cooling for 5 min. The reaction solution was diluted
with saturated aqueous sodium hydrogen carbonate solution. The
30 solvent was evaporated under reduced pressure and the residue

was purified by silica gel column chromatography
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293 fromthe obtained clones. [0816] (3) Preparation
of cellular nmenbrane fraction of CHO cell (CHO hMel R7
and CHO hMr2) stably expressing human MIl and MI2 5
receptors CHO hMel R7 and CHO hMI2 cells were plated
using Cellfactory (Nunc, #170009) under the
c metiteinoh dedfy 1l agetOB=0¢aP P-9520BD e St raskhe Thtle admpound
W@g'ﬁ (ggngvmyigcpgqﬁguent and recovered by the
1 ow ng method. As the nediumfor CHO io hMel R7 and

d—PbNMMTECDQ\JEM% Oofbai i-NE 1086 FBS AP - 1.27 (4H, m),
penseid hi, @éstlﬁﬁpwﬂyﬁlﬁ wag, used. =390 ng/ o QB‘S (3H, s),
geneticin_was ded to the medi um for _CHO hMT
5 medtbm \ﬁa§0dﬁ%‘&ar“aed5 621 (1&: WeF eShmhdd Hﬁﬁl'cé?1 V\Ft‘ﬁ 7.6 Hz),
200361 19f, EPTAPBSE-12),200701(10f, BPTA-PBSO- iz was
further is added, and the cells were stood still at
r By inenpeiat ursd fobl "C20r R TY SHALH 2 dF OReR Vel eased.
TQ@e@ané/aeg@,ﬁ@ recovered in four 50 nL tubes (Becton
Di cki nson, 52070% and centrifuged at 1,500 rpm for
%Snﬁwﬂiﬂ 4 fbs@ﬁ& a | ow speed cooling centrifuge

10 (Hiématval &dDR)is:Ther sypgpmasant was di scarded, 20

the IIts;nthe 0 ubes_were spyspended in 10 nL
al %nid COﬁ% %[é(d&[l : ofie tNubib‘ cton
DFﬁlkﬂld]S((%r) #356231'3@);.}1 Thesm Xf urce 1das furt her
Epé§ fuged at 1,500 rpmfor 10 min at 4C, and the
0 ed pell ets were suspended in 20 nL of ice-
cagamgl ehddogeni zi ng buffer [10 nM NaHCG3, 5 nM EDTA,
Pr.o BAS 5|nh|b| Conpl et e, |
cél? flu@péfm]%enmv(\)/asm loarrzorggieﬁl gl)ﬁ%&gﬁ%mpsﬁ dmZté l}am%mlde
pdP§etlon honogeni zer at 20,000 rpm for 30 sec. The
d hormenate was centrifuged (2,000 rpm 10
) usi a | owHspeed cooling centrifuge. The

hant Ava ecoMered~in an ultracentrifugation
ent ri uged (40,000 rpm 60 mn, 4C
ul tracentrifuge (Beckman, L-90K). To t he

obt arge?Del | et s was ded a suspending buffer [50 mM
Tris-HCL, 1 nM EDTA, Protease inhibitor Conplete
(I?gggg?, pH 7.4], and the pellets were

20 To a solution of 1-[2-(1,2,3-benzothiadiazol-7-

yl)cyclopropyl]methanamine (100 mg, 0.487 mmol) obtained in
Reference Example 139 and triethylamine (81.4 ulL, 0.584 mmol)
in tetrahydrofuran (5 mL) was added acetic anhydride (50.7 pIL,
0.536 mmol) under ice-cooling, and the mixture was stirred

25 under ice-cooling for 5 min. The reaction solution was diluted
with saturated aqueous sodium hydrogen carbonate solution. The
solvent was evaporated under reduced pressure and the residue
was purified by silica gel column chromatography
{methanol/ethyl acetate=0/100—->10/90) to give the title

30 compound (108 mg, yield 50%).
'H-NMR (CDCls) &: 1.04 - 1.12 (1H, m), 1.15 - 1.24 (1H, m),
1.41 - 1.51 (iH, m), 2.05 - 2.16 (4H, m), 3.27 - 3.48 (2H, m),
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suspended by pipetting. The protein concentration of
this 35 suspension was neasured, diluted to 2 ng/nL to
give cellular 294 nenbrane fractions of CHO hMel R7
and CHO hMr2 cells. The nenbrane fractions were
di spensed to 1.5 nL tubes (Eppendorf, #0030120.086)
b§-8D1H, br ederVedbin 7a3fr éBiem) (- 80O -andcUsEd. . f Bl a
bi nglj ngnassay; Prokein was quantified 5 using BCA
p?b?%i%ﬁéséhyjkiF'%ﬁ%@ﬂce) with BSA as the standard.
(#lPmgparaniollof 82Chlaseryvstaéiiord Suspesidiven
Ig@§{g fore use, the nenbrane fractions of CHO
hMe R%%gﬁgxa ‘'hMr2 cells of the above-nentioned (3)
s5wHB e (Eit) at @48 20HHdl d with assay buffer (50 niv
TehSpdiehy Bhh#yshk: £6P d,0ANbs(5) Preparation of
2-[1251] 1 odonel atonin solution 2-[1251] | odonel atonin
(BNEPFE edPét ki FEl ABr38andls di Ut &d 1@ith the assay
bebhes (s9:400 sVolor s MEL sandy ] TéMishor MT2. (6) Binding
reaction 15 The assay buffer (80 L) of the
ahB¥@3renti oned (4) was added to each well of a
1096x¥eble Bhate (type 3363, Corning). Then, a test
compound %conpound solution_diluted with DMSO to
2801 t%1 d - 8f St FothapHRZIGr Enent  concentration) was
?ﬁgggy&mbprgpy¢4mé%hyl@ﬁr&yﬂaamma§ added to each wel | of
v

e total binding 20 control section, and 100 pM col d
P&PBhin solution (Sigma, diluted with DVSO to 100
pwﬁﬂmas added .t 0 each well of the nonspecific binding
CEQ%roI sectuji the nmenbrane fraction
sUSR 00 dded, 2-[1251] | odonel atonin
genti oned (5) was added to 25
¢%e by 20 L, and a binding
react I"e# carried out at 25C for 2.5 hr in a
1sm crom xer (TAITEC, Bioshaker M BR-024). [0818] (7)
Nﬁ@gggﬁnent 30 Using a cell harvester (PerkinEl mer),
the binding reaction mxture in each well of the
96- wel | Tplaaselwaion of 1-[2-(1,2,3-benzothiadiazol-T7-
yl)cyclopropyl]lmethanamine (100 mg, 0.487 mmol) obtained in
Reference Example 139 and triethylamine (81.4 upL, 0.584 mmol)
20 in tetrahydrofuran (5 mL) was added propionic anhydride (68.8
pL, 0.536 mmol) under ice-cooling, and the mixture was stirred
under ice-cooling for 5 min. The reaction solution was diluted
with saturated aqueous sodium hydrogen carbonate solution. The
solvent was evaporated under reduced pressure and the residue
25 was purified by silica gel column chromatography
(methanol/ethyl acetate=0/100—>10/90) to give the title
compound (121 mg, yield 95%).
'H-NMR (CDCls) &: 1.03 - 1.13 (1H, m), 1.15 - 1.25 (4H, m),
1.40 - 1.53 (1H, m), 2.06 - 2.15 (1H, m), 2.29 (2H, q, J = 7.4
30 Hz), 3.27 - 3.50 (2H, m), 5.77 (1H, br s), 7.29 (1H, d, J =
7.1 Hz), 7.50 - 7.59 (1H, m), 8.44 (14, d, J = 8.8 Hz),
melting point: 67 - 69°C (recrystallized from ethyl
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5

15

20

transferred to a treated (inmrersed in 50 MM Tris, pH
7.7 in advance) filter plate (UniFilter GF/ C,
Perki nEl mer) and filtered. After filtration, the

pl ate was washed 4 tines with 35 the assay buffer, and
dried in a dryer (42C) for 2 hr or nore. 295 25 gL of
aat¢priedhexdnw)il | ator (M croScint 0, PerkinEl ner) was

aﬂgeﬁth)?@ﬁﬁzWﬁhh)Pf the filter plate after drying,
and the [um nescence of scintillator was nmeasured by

Topemamiel( FeaRiSAEF nE?) GdhsMO%in. 5 Specific bindi ng
| 82 P2k ebt:aicneds by ;subt sapd;i Rg 10BSpeci fic

bi nding fromthe total binding. The binding

i Beind 16y GctiNPPy Bf X847 tB¥stlécdrpound is shown by
thegd@ti o of the value obtained by subtracting the
nmeasur enent val ue when the test conpound was added
f E8@fRYfe 6ot al binding, to io the specific binding.
TRe( eANPOY N £ARGEAL £ Al 1-aRy{ | &8 opabpe) | methoi Atg:tabYde
of binding inhibitory activity was cal cul ated from

t R88%blse reaction curve. The binding inhibitory
act{vity of the conpound of Exanples 1, 2, 3, 4, 5,

6, 3 , 16, 17, 18, 19, 15 23, 24, 25,
2 , 1, 32, 33, 34, 35, 36, 37, 38,
39, 8, 49, 51, 52, 53, 56, 57,

‘ 61, 62 and| 63 was not nore than 100 nM as
IC50~M§I e for MIl. T binding inhibitory activity
of thé~conmpound of Exanples 1, 2, 4, 5, 6, 10, 11, 12,
13, 14, 16, 17, 18, 19, 23, 20 24, 25, 26, 27, 28,

29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 43, 44,
450848) 47, 48, 49, 51, 52, 53, 56, 57, 58, 59, 60,

For M2 Costor il B%abory b FoneT S phttaran
appl) ceatdmomepb] nRRanlyE 76252891 i1 -&d 2] m@la)p@ﬁ,taim%d in
SR ARSI LA B Bl PR B2 )
t hetkehyddofuran (6 mL) was added acetic anhydride (69.4 pL,
0.734 mmol), and the mixture was stirred at room temperature
for 15 min. The reaction solution was concentrated under
reduced pressure and the residue was purified by silica gel
column chromatography (methanol/ethyl acetate=0/100—5/95) to
give the title compound (144 mg, yield 96%). |
H-NMR (CDCls) &: 0.93 - 1.05 (1K, m), 1.07 - 1.19 (1H, m),
1.22 - 1.40 (1H, m), 2.02 (3H, s), 2.17 - 2.30 (1H, m), 3.32 -
3.53 (24, m), 5.77 (1H, br s), 6.76 (1H, d, J = 6.4 Hz),7.28 -

25 7.37 (1H, m), 7.68 (1H, 4, J = 9.1 Hz),9.45 (1H, s),

melting point: 96 - 97°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 247 (M+H),

elemental analysis: for C;3Hi4N>0S

30 Calculated (%): C, 63.39; H, 5.73; N, 11.37

Found (%): C, 63.37; H, 5.72; N, 11.36.
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X8 TCb ( )N RR N'" Xc G,NRB"' (I) (CHmlII O
wherein RL is a hydrocarbon group optionally having
substituent(s), amno optionally having
substituent(s), hydroxy optionally having a
substituent or a heterocyclic group optionally having
sbC&Ubstituent(s), R2 is a hydrogen atomor a

hydsQear lggn group optionally having substituent(s),
Xa and Xb are each_a carbon_atom a nltro%en atom an

oNybEﬁ(Zaﬂoh?%ﬁ1%9t§h??Qﬁ’4a¥bhﬁyq%9pﬂﬁp¥ﬂﬁTe BY bhiRropzppmife
cappod atomor a nitrogen atom mis O, 1 or 2, nis
1, 2 or 3, ring Ais a 5-nenbered ring optionally
hagng substituent(s), ring Bis a 6-nmenbered ring

‘ ng syfstituent(s), 20 ring Cis a 3-
dn ng ddtio Iy having substituent(s),
[ doubl e bond, provided
Xa, Xc and Xd! are carbon atonms, then Xb is
fur atom or a salt thereof.
he conmpound .of claim1, wherein the bicyclic
ring consisting of ring Aand ring Bis a ring
r?égffented by the formula 297 NN NNNNB'j (" B

N//,-NNMA N ANNN:AN
To a solution of 1-[2-(2,1-benzisothiazol-4-

yl)cyclopropyllmethanamine (125 mg, 0.612 mmol) obtained in
Reference Example 148 and triethylamine (170 pL, 1.22 mmol) in
tetrahydrofuran (6 ml) was added propionic anhydride (94 ulL,
0.734 mmol), and the mixture was stirred at room temperature
for 15 min. The reaction solution was concentrated under
reduced pressure and the residue was purified by silica gel
column chromatography (ethyl acetate/hexane=80/20—-100/0) to
give the title compound (127 mg, yield 79%).

'H-NMR (CDC1ls) &: 0.94 - 1.13 (1H, m), 1.18 (3H, t, J = 7.6 Hz),
1.24 - 1.40 (1H, m), 1.60 - 1.69 (1H, m), 2.20 - 2.30 (3H, m),
3.33 - 3.54 (2H, m), 5.72 (1H, br s), 6.76 (1H, d, J = 6.4
Hz),7.33 {(1H, dd, J = 8.7, 6.4 Hz), 7.67 (1H, d, J = 8.7,
Hz),9.47 (1H, s), | .
melting point: 84 - 86°C (recrystallized from ethyl
acetate/hexane),

MS (ESI+): 261 (M+H),

elemental analysis: for C;sHieN20S

Calculated (%): C, 64.58; H, 6.19; N, 10.76

Found (%): C, 64.53; H, 6.12; N, 10.098.

[0812]

Formulation Example 1

(1) Compound obtained in Example 1 10.0 g
(2) Lactose 60.0 g
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35

Bgf 1 ONS B ONSNBIi (g'; or werein each
synbol is as defined in claim1. 3. The conpound of
claim1, wherein R is Cl-6 alkyl optionally 5 having
substituent(s), C3-6 cycloal kyl optionally having
substituent(s), C2_6 al kenyl optionallg havi ng
sibstGorgepayd), Cb6-14 aryl optional | §2+ad ng
substddident (s), amno optionally haviag g

substituent(s) or hydroxy optionally having a
stidstfagnentun sFearafihe conpound of claf B wherein R2
is a hypdhoganabemd cofepobind! Kyl 0opf igdak hyd RaveRgmple 1,
substituent(s). 5. The conmpound of claiml, wherein m

i saqtose 46§ 0 e 2B nFRIRFEEFD ci3i-th ) WhErerHatedsuging
710 The aeipoundedbt th aldMutiomh@oen) r{N® 4 &S g@latin) by
5-menbered 298 ring optionally having 1 or 2 )
sepstinauent 9 @esbt eipver oA ied (il 40¢n 2afokievgd again. The
hyglf DiGRIb _@Baxglfll@ép ﬁ,e@_tﬂlie@al lyem fﬂéigﬁsil)ﬁtu ka;&t;ﬁgwt((zsb ,9)

am no optionally having suhstituent(s), r QX
opBf o Py*hEA g &° £ ueﬁ'&lea&aéalfé‘regaﬁ%/%e Fablets are
0pba B It ¥h N \Wuyg racsadisigi tsemy an8aqiéisC euppetd oaf of

claiml1, wherein.ring B.is a 6-nmenhered rin
e e e W A T
hakbpsis atenglLAsdneitia degdwar atdenvgr bAqd ephtehalabyets.
hiééggtlo substituent(s), am no optionally having

S uent(s), hydroxy optionally having a
sEbstulatdnh, Exmerpdap2o optionally having a substituent

a het erocycli.c _group. opti [y Vi
SEgE?FF§§HP§§%%Ef§eg.”%%gagg%%ggnd ofqgrgi 1, wherein

ri(dy X2dtes€3_5 cycl oal kane 70.0 g
(3) Cornstarch 50.0 g
(4) Soluble starch 7.0 g
{5) Magnesium stearate 3.0 g

The compound (10.0 g) obtained in Example 1 and magnesium
stearate (3.0 g) are granulated using aqueous soluble starch
solution (70 mL) (7.0 g as soluble starch), dried and mixed
with lactose (70.0 g) and cornstarch (50.0 g). The mixture is
compressed to give 1000 tablets.

[0814]

Experimental Example 1

Melatonin receptor binding inhibitory test

(1) Preparation of CHO-hMelR7 cells expressing human melatonin
1 receptors

A cDNA fragment (SEQ ID NO: 1) encoding full-length of
human melatonin 1 receptors (human MT; receptors) was
incorporated into expression vector pAKKO-111H (former name
PAKKOl.11H; Biochim Biophys Acta. Vol. 1219(2), pp. 251-259,
1994) to give plasmid pAKKO-hMelR7 for animal cell expression.
CHO/dhfr-cells (ATCC, #CRL-9096) were plated at a

292



10

optionally having 1 to 4 substituents selected froma
hydr ocar bon group optionally having substituent(s) and

a halogen atom 20 10. N-{[2-(2- Met hyl -2H i ndazol -

yl ) cycl opropyl ] net hyl } acet am de,

N-{[2- (2-met hyl - 2Hi ndazol - 4-y| ) cycl opropyl ] met hyl } pro
paEpReETHEat ke [of 023 et 1| psiszdliof 1ir5 aaP pye iilfyuze dish
yl(%fé’\% oBEQP%A%on‘?E;%% } g?@? gjglfifag5tkze4_conii}tlons of 37°C,
C§§|Qﬁ§r§®9|ﬁ fgzrqqgrgg rviege, transfected with pAKKO-hMelR7

D‘Fé%%(l:ll(dgoggéuq %&gét ?{{%%@gﬂl%&a%ggnéfectlon Kit (Amersham,
NEFEF 22 Pﬂﬁor he. WWIECQWM?&&?O‘PQW ggltured in

ybhw&d&péwdﬂﬂ'éhhﬂ% BE alamif epMeM) (Slgma, #D6046)
N-{[2-(7-fluoro | - 2H- i ndazol I

Cffeplfﬁfrndﬁgl }%ﬂﬁﬂ}(é%%ﬁ% dBiowest, #SlBOyD), 1x Non-

NEéL@nt(l%ﬂRMWA Rk 8z et_fikr8géd PWl'lQh f=dk0 o)ly Lhd d 50, pg/mL

opr op met hyl } cycl opropanecar boxam
%gt( ﬁe%mltfogelbeﬁg&ﬁ a(%Qﬂ _,7an<é91§1e cell line that

ybislm} @&g@@géé%'thY,ﬂaiﬁirﬁﬁag%I@@%wa@{ sé‘léi!?etcl t %checeptor
1 odrug of the compound of claim S ,
AP BEP Y iatnes | i TSR e PRt (EOSB T gebt Line
cbabmn'lg @pealﬁd)@ﬁuglﬁ@effegi{lziﬁ IdhsmgikabAes ordd ¢alected
cgggo& ti ogB m 12, which is a nelatonin

6“‘1% The phar maceuti cal
conpDsl tion of cI aim1l2, which is an agent for the

B e e B o SRl SELE e ereonin 2

20

25

30

35

i NecegtCdsm B
A cDNA fragment (SEQ ID NO: 2) encoding full-length of

human melatonin 2 receptors (human MT, receptors) was
incorporated into expression vector pCMV-Script (Stratagene,
#212220) to give the plasmid that was pCMV-human MT2 receptors
expression vector for animal cell expression. CHO-K1 cells
(ATCC, #CCL-61) were plated at the concentration of 1.5 x 10°
cells/cm? in a 6 well plate (ASAHI TECHNO GLASS), and cultured
under the conditions of 37°C, 5% CO; for 24 hr. For gene
transfection, solution obtained by blending pCMV-human MT2
receptors expression vector (1.9 pg), Lipofectamine
Transfection Reagent (Invitrogen, #18324-012) (11.3 uL) and
Minimum Essential Medium Eagle (MEM) medium (Sigma, M8042)
(93.8 pL), and reacting at room temperature for 20 min was
added to the cells per one well. The transfected cells were
cultured in MEM medium containing 10% FBS (Life Technology)
and 300 pg/mL Geneticin (GIBCO, #10131), and the cell line that
stably expressed the plasmid gene was selected. By a receptor
binding assay using 2-['?°I] Iodomelatonin, CHO-hMT2 cell line

showing specific binding of 2-['*I] Iodomelatonin was selected
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15 wherein each synbol is as defined in claim1, or a
salt thereof. 16. A nethod for preventing or treating
sl eep disorder in a 20 mamral, conprising

adm ni stering an effective amount of the conpound of

claim1 or a salt thereof or a prodrug thereof to the
mapoel thel dbtdlsedottldhes .conpound of claim 1 or a salt

tgggf@f or a 25 prodrug thereof for producing an agent
for e prophylaxis or treatnment of sleep disorder.
300) SEQUENECEL ¢l ST NEL kilEG>nFAKEDA PEHARMAOEDT| €X) cell

@—'}%e'it&kp"cgﬁp Cﬁ%zg.ﬁTﬁi “s%é%ijisé%o%rfgg%%%ﬂan MT; and MT;

phar naceu al use ereo <150>
52@6FedtloaB76 <151> 2007-04-26 <160> 2 <210> 1 <211>

1053 <22z <243cudiiR sal ANsers40lzel at ggpoggca
acggcagcgc gctgcccaac gcctcccago ccgtgctccg og ggac%gé:
60elytaptggyc tiursyt GaeloRfy gndeyddet gopdbiigagt %g 1 x

tcai eL i L% GRF LA Okl Qe1 8GRI ECHBSDGRAESA £GIent, and
ggtcatcctg tcggtgtato ggaacaagaa gotcaggaac 18

0
geaggeerrsabycthe diogdevipm dethedg §f gerandecévt drg§iegc
100%&(&11%; Ca%% %ﬁg—hﬁ'l@ccp]ﬂltlt(g Q:otnggixgﬂ{ t1@% g?fgsatatxﬁ:laac

aacgggt gga acctgggcta tctgcactgc 300 caagtcagtg, |,
g@?ﬂé%’f%&ﬂ"/ §HERRIGEN glaatsqget 30t 24 ‘é%ﬁeg"&Eé@g%as

36Qgedt £Hehat héu ALE F6tagi@refracat ot gc cacagtctca
agt acgacaa actgtacagc 420 _agcaagaact ccctctgcta

cgt gct catc Mathiy gtasc 81 e ekdser o #EgE CraReFghrice with
CoRaLEL tET FOrALAYD0a¢ 2O GRAGFAEDIPBEYayoast Ehaei«agt g
caccttogoo 540 cagtccgtca %ctco%gcta caccat c

9 cC
1sgaggegdotdtd theacttice e EgtEcRlabht Bodt 5?%tt§§gﬁﬁature for
t oot gt @tirdicCtpaganira t@Uaisedl Jariet et DDAGGreCAgaB@GaYJin

6%%ur 50 ml tubes (Becton Dickinson, #352070), and centrifuged
at 1,500 rpm for 10 min at 4°C using a low speed cooling
centrifuge (Hitachi, CF7D2). The supernatant was discarded,

20 the pellets in the four tubes were suspended in 10 mL of
PBS(-), and combined in one tube (Becton Dickinson, #352070).
The mixture was further centrifuged at 1,500 rpm for 10 min at
4°C, and the obtained pellets were suspended in 20 mL of ice-
cooled homogenizing buffer [10 mM NaHCOs, 5 mM EDTA, Protease

25 inhibitor Complete (Roche), pH 7.4]. The cell suspensioh was
homogenized 3 times using a polytron homogenizer at 20,000 rpm
for 30 sec. The obtained homogenate was centrifuged (2,000
rpm, 10 min, 4°C) using a low speed cooling centrifuge. The
supernatant was recovered in an ultracentrifugation tube and

30 ultracentrifuged (40,000 rpm, 60 min, 4°C) using an
ultracentrifuge (Beckman, L-90K). To the obtained pellets was
added a suspending buffer [50 mM Tris-HCl, 1 mM EDTA, Protease
inhibitor Complete (Roche), pH 7.4], and the pellets were
suspended by pipetting. The protein concentration of this

35 suspension was measured, diluted to 2 mg/mL to give cellular
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gt gaaacct g accgcaaacc caaactgaaa ccacaggact tcaggaattt
tgtcaccatg 720 tttgtggttt ttgtcctttt tgocatttgc
tgggctcctc tgaacttcat tggcctggcc 780 gtggcectctg
acccogccag catggtgcct aggatcccag agtggctgtt tgtggccagt
840 tactacatgg cgtatttcaa cagctgcctc aatgccatta

t merenggge fracitigasceb £E90bMe Rt endagiridfgage Heag The

gRgAALLAt 8- gliGledChéte Ol AAUGEAT 99t YidiCllibe 6@ ppendort,
gt ggacagct ctaacgacgt ggccgatagg gttaaat gga aaccgt ctcc

at®QR1gRc88a02Y 188qHat RacgerIvwRft ahagoireggatt ccgtt taa
125%) g%&%fu%e52%£? A 880qi el 13a Pfgééﬁlhﬁgnqéﬁﬁhﬁﬁéd

at gt cagaga acggctcctt cg ccaact c tgcg gaggcy
5 qeBtt FGAcPERGSgeEEY GOt (BLVTR CBb- bdie gacay otandard.
gggﬂ %t‘iaéf&@%?ﬁ&fbﬁht@g@%&éﬁ%nohggﬁgzw% 120
gcgctgt ccgcggtgct catcgtcacc accgcece g acgtcgt
caacct dERgAIBRLlYgbgie T USe cElft WE’&@“‘@%@S bty ot SRo-
Cﬁﬁéftgﬁ%%ta @mt tQt I:él]tgi ‘b?t Eﬂgtétlaozéomezﬁ&to&tegg(@t were
gct gacc gt.gggc ctacccct acccgcta ct cgtggcc
38@1‘1%5@01:290 v gg%ﬁféfgéugg?’gg(&ﬁg%gﬁ@ggogg%gﬁlg 4995
10 2¢@grAQgCcgc ctttgtgatg 360 ggcctgageg tcatcggcetce
tgtcttcaat atcactgcca,icgccattaa cc ctactgc 420
tgébt%‘%eé’énfa’éi:%fb@g?@g&zcrt]ag@ﬁ %5? Fa%%d%&oﬁctggcacac
ccctcet gché”zﬂﬁolocﬁtnéngwhela (EREXXIRH, Ceerkatmgegytvrs diluted
gcett gc cca cttctt t 9t 99 t
al’!t‘:E}éq&hﬁ £SEEAL “dféfaﬁc %\C ggt %%r zé‘éc%néf garglchcccaﬁt ac
6Q0) ®ihdiaggeeggdag t ggt ggtcat ccacttcctc ctccctatcg
ctgtcgtgtc cttctgctac at c t gct ggt
15 gcttcad‘%@ aE@%%é’g‘rﬁ ﬁecoaé'ﬁ‘gc%ﬁg&geaﬁggg%%tegl%?g’ged (4) was
t gddégaageach a@ﬂga(otft agpgeddit platet dagpatIR63t t Goygyingt t
;gbgat cl tt /80, accat ¢L gt 499l an LAARGCA €h DMsO to

Pegtt g rggeeat caa  cccccaagaa at'ggct cccc
agavefctdy@rgyygcliattt m@ama@tnagtt cETiensca )t vas tadsedc by

O
20g&anteal ggctach gcatd &0aaghtogdtt e be@gdycegioitior0(Sigma,
R i T L S
nonspecific binding control section by 2 pL. Then, the
membrane fraction suspension (100 pL) was added. 2-["°I]
Iodomelatonin solution of the above-mentioned (5) was added to
25 each well mentioned above by 20 pL, and a binding reaction was
carried out at 25°C for 2.5 hr in a micromixer (TAITEC,
Bioshaker M.BR-024).
[0818]
(7) Measurement
30 . Using a cell harvester (PerkinElmer), the binding
reaction mixture in each well of the 96-well plate was
transferred to a treated (immersed in 50 mM Tris, pH 7.7 in
advance) filter plate (UniFilter GF/C, PerkinElmer) and
filtered. After filtration, the plate was washed 4 times with

35 the assay buffer, and dried in a dryer (42°C) for 2 hr or more.
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25 ulL of a liquid scintillator (MicroScint O, PerkinElmer) was
added to each well of the filter plate after drying, and the
luminescence of scintillator was measured by TopCount
(PerkinElmer) for 1 min.

Specific binding is a value obtained by subtracting
nonspecific binding from the total binding. The binding
inhibitory activity of the test compound is shown by the ratio
of the value obtained by subtracting the measurement value
when the test compound was added from the total binding, to
the specific binding. The compound concentration (ICsp value)
showing 50% of binding inhibitory activity was calculated from
the dose reaction curve.

The binding inhibitory activity of the compound of
Examples 1, 2, 3, 4, 5, 6, 10, 11, 12, 13, 14, 16, 17, 18, 19,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,
39, 43, 44, 45, 46, 47, 48, 49, 51, 52, 53, 56, 57, 58, 59, 60,
61, 62 and 63 was not more than 100 nM as ICs value for MT;.

The binding inhibitory activity of the compound of
Examples 1, 2, 4, 5, 6, 10, 11, 12, 13, 14, 16, 17, 18, 19, 23,
24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39,
43, 44, 45, 46, 47, 48, 48, 51, 52, 53, 56, 57, 58, 58, 60, 61,
62 and 63 was not more than 100 nM as ICsp value for MT,.

[0819]

This application is based on application No. 2007-117676

filed in Japan, the contents of which are incorporated

hereinto by reference.
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CLATIMS

1. A compound represented by the formula:

2
}(a'\ (AN R

N "~.A_.",.)(C

(0

wherein

R! is a hydrocarbon group optionally having substituent(s),
amino optionally having substituent(s), hydroxy optionally
having a substituent or a heterocyclic group optionally having
substituent (s),

R? is a hydrogen atom or a hydrocarbon group optionally having
substituent (s),

Xa and Xb are each a carbon atom, a nitrogen atom, an oxygen
atom or a sulfur atom, '

Xc and Xd are each a carbon atom or a nitrogen atom,

mis 0, 1 or 2,

n is 1, 2 or 3,

ring A is a 5-membered ring optionally having substituent(s),
ring B is a 6-membered ring optionally having substituent(s),
ring C is a 3- to 5-membered ring optionally having
substituent(s), and

is a single bond or a double bond,
provided that when Xa, Xc and Xd are carbon atoms, then Xb is

a nitrogen atom or a sulfur atom, or a salt thereof.
2. The compound of claim 1, wherein the bicyclic ring

consisting of ring A and ring B is a ring represented by the

formula
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wherein each symbol is as defined in claim 1.

3. The compound of claim 1, wherein R! is Cig alkyl optionally
having substituent(s), Cs-s cycloalkyl optionally having
substituent (s), Cy-¢ alkenyl optionally having substituent(s),
Ce-14 aryl optionally having substituent(s), amino optionally
having substituent(s) or hydroxy optionally having a
substituent.

4. The compound of claim 1, wherein R® is a hydrogen atom or

Ci-¢ alkyl optionally having substituent(s).
5. The compound of claim 1, wherein m is 1.
6. The compound of claim 1, wherein n is 1.

7. The compound of claim 1, wherein ring A is a 5-membered

298



10

15

20

25

30

35

ring optionally having 1 or 2 substituents selected from a
halogen atom, a hydrocarbon group optionally having
substituent (s), amino optionally having substituent(s),
hydroxy optionally having a substituent and mercapto
optionally having a substituent.

8. The compound of claim 1, wherein ring B is a 6-membered
ring optionally having 1 to 3 substituents selected from a
halogen atom, cyano, a hydrocarbon group optionally having
substituent(s), amino optionally having substituent(s),
hydroxy optionally having a substituent, mercapto optionally
having a substituent and a heterocyclic group optionally

having substituent(s).

9. The compound of claim 1, wherein ring C is Cszs cycloalkane
optionally having 1 to 4 substituents selected from a
hydrocarbon group optionally having substituent(s) and a

halogen atom.

10. N-{[2~({2-Methyl-2H-indazol-4-
yl)cyclopropyllmethyl}acetamide,
N-{[2~(2-methyl-2H-indazol-4-yl)cyclopropyl]methyl}propanamide,
N-{[2- (2-methylpyrazolo[l, 5-a]lpyridin-4-
yl)cyclopropyl]methyllacetamide,
N-{[2-(2-methylpyrazolo[l,5-a]lpyridin-4-

yl) cyclopropyl]lmethyl}propanamide,
N-{[2-(3-fluoro-2-methyl-2H-indazol-4-
yl)cyclopropyllmethyl}acetamide,
N-{[2-(5-fluoro~2-methyl-2H-indazol-4-
yl)cyclopropyl]lmethyl}acetamide,
N-{[2-(7-fluoro-2-methyl-2H-indazol~-4-
yl)cyclopropyl]lmethyl}lacetamide,

N-{[2- (2-methylpyrazolo[l,5-a]lpyridin-4-
yl)cyclopropyl]lmethyl}cyclopropanecarboxamide, or
N-{[2-(2-methyl-1, 3-benzothiazol-7-

298



10

15

20

25

yl)cyclopropyllmethyllacetamide, or a salt thereof.

11. A prodrug of the compound of claim 1.

12. A pharmaceutical composition comprising the compound of

claim 1 or a prodrug thereof.

13. The pharmaceutical composition of claim 12, which is a

melatonin receptor agonist.

14. The pharmaceutical composition of claim 12, which is an

agent for the prophylaxis or treatment of sleep disorder.

15. A compound represented by the formula

wherein each symbol is as defined in claim 1, or a salt

thereof.

16. A method for preventing or treating sleep disorder in a
mammal, comprising administering an effective amount of the
compound of claim 1 or a salt thereof or a prodrug thereof to

the mammal.
17. Use of the compound of claim 1 or a salt thereof or a

prodrug thereof for producing an agent for the prophylaxis or

treatment of sleep disorder.
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SEQUENCE LISTING

<110> TAKEDA PHARMACEUT!CAL COMPANY LIMITED
<120> Bicyclic compound and pharmaceutical use thereof
<130> 091190

<150> JP 2007-117676

151> 2007-04-26

<160> 2

Q210> 1

211> 1053

<212> DNA

<213> Homo sapiens

<400> 1
atgcagggea acggeagoge gotgeccaac gecteccage cogtgoteeg cggggacgge 60

gegogecoct cgtggetgze giccesceotg goctgegtoo teatcticac categtegte 120
gacatcotge goaacctect ggtcatcotg togetgtatc ggaacaagaa getcaggaac 180
gcaggaaaca tctttgteget gagettageg gtescagacc tggtgstgge catttatcog 240
tacccgttgs tgotgatgtc gatatttaac aacgggtgga acctgggeta fotgeactge 300
caagtcagtg gettcctegat gggoctgage gtcatogect ccatattcaa catcaccgge 360
atcgccatca acogotactg ctacatctge cacagtctca agtacgacaa actgtacage 420
agcaagaact coctctgeta cgtgetoctc atatggetec tgacgotgge ggeogtectg 480
cccaacctcc gtgoagggac tetccagtac gacccgagga tctactcgtg caccitegeo 540
cagtccgtea getecgecta caccategec gtggtggttt tecacttcet cgtecccatg 600
atcatagtca tcttotgtta coctgagaata tggatcctgeg tictccaggt cagacagagg 660
gtgaaacctg accgcaaacc caaactgaaa ccacaggact tcaggaattt tgtcaccatg 720
tttgtggttt ttgtoctttt tgccatttee tgggotoctc tgaacttcat tegcctggce 780
gtegoctoty acccogecag catggtgect aggatcccag agtggotgtt tstegecagt 840
tactacatgg cgtatticaa cagctgootc aatgccatta tatacgggct actgaaccaa 900
aatttcagga aggaatacag gagaattata gtctogetct gtacagccag ggtettetit 960
stgegacaget ctaacgacgt ggcogatagg gttaaatgga aaccgtctcc actgatgace 1020
aacaataatg tagtaaaggt ggactcogtt taa 1053
210> 2

<211> 1089

<212> DNA

<213> Homo sapiens

<400> 2
atgtcagaga acggetcctt cgcecaactge tgogagecge gogggtggee agtgogeccg 60

ggoctgetoge gegetggcag cgegegecece tocaggacce ctegacctece ctgggtgget 120
ccagegetgt ccgeggtget catcgtecace accgecgtgg acgtegtgeg caacctcetg 180
gtgatcctet cogtgctcag gaaccgcaag ctecggaacg caggtaattt gttettggte 240
agtctggeat tggotgacct ggtgetggee tictacccect acccgetaat cotegiggee 300
atcttotatg acggetgege cctggegegag gageactgea aggecagcge ctttgtgate 360
gegcctgagee toatcggectc tgtottcaat atcactgeca tegecattaa cecgetactge 420
tacatctgee acageatgge ctaccaccga atctaccgge getggeacac coctetgeac 480
atctgectoa totggetcot caccgtgetg gectigetge ccaacttott tgtggegtec 540

ctggagtacg acccacgcat ctattcctge accttcatce agaccgocag cacccagtac 600

(1)



acggoggeag tgetgeteat ccacttecte ctocctateg ctgtegtete cttctgetac 660
ctgcgcatet gggtgetget gettcaggee cgoaggaaag ccaagecaga gagoaggcte 720
tgcotgaage ccagegactt geggagettt ctaaccatgt ttgtegtgtt tgtgatettt 780
gocatctget gegctecact taactgeatc ggoctegetg tggccatcaa cocccaagaa 840
atggctceoce agatccctga ggggetattt gtcactaget acttactgge ttatttcaac 900
agetgoctga atgecattgt ctatgggctec ttgaaccaaa acttccgecag ggaatacaag 960
aggatcotet tggocctitg gaacccacgg cactgeattc aagatgettc caagggeage 1020
cacgoggageg gectgoagag cocagetcea cocatcattg gigtgcagea ccaggcagat 1080
gotototag 1089
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