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33% ©]7, 36% ©lF, 39% ]

Wy =W,y 2) /Wr 5100 (%)
FAL 1o A, Wy

Ll

FE&Y)e] 30% ©1%,
?___]

Yy

[0054]
[0055]
[0056]
[0057]



[0058]

[0060]

[0061]

[0062]

[0063]
[0064]

[0065]
[0066]

[0067]
[0068]

[0069]

[0070]

ZIHSd 10-2021-0106381

2 EQ0 A dof nE f7] AddyE 3E FAAUHE F7] ek 12 BZAEHe dEE 9 AgEs vk
A A 8t7] 38k 22 FAEE 3gEe AdsteE @A 2 sy 3 22 FAEE e o delel=
(aryl halide)& WHgAIZ7]1E ©AIE XF3st= 3lr] 38h2 302 RAIHEE 77] Adw Ee FAUHY +
At A7IA, E7] s 1 E 2F AES vhet FYstnE FEEE AW AR s,

T 28 F=xsid, A7) gshy] 22 BAEE IFER ] o 302 mAHE IFFES S5 3HE
golsk 4= ik, 53], 384 22 BAHE 329 AwE(Se)ol 7 AHI giolA of™7|7)l xsEE
HAS st = 9o, olof Uigt WSER 3] 38k 307 FAEE FFEUYS & 5 duk

shebA) 3olA, R, Ry 5 Lol W w2 7] 3484 19 Ry, R B Lot SdstE=2 AR 82 A,

Are ob7]d 4 vk, EH, AV Are ZR27], YolERV], wAg
o] dAL7], dag 2 |

H27]2 o] ol wellA Mdeld st o] e M7= XS AL B g wHdr)Ql slo] AdEd 5 9t

B Edo o oo wE 55 27 FAYE SFHEI obd bl =(aryl halide)E WHEAZIE WAlE AR
Ga-54 ofdsk(direct C-H arylation)S E3iA, A7) 382 282 FA¥ = setEolA Adla(Se)dl 7HE
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[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0082]

butylphosphino)biphenyl)

7}H o] E (alkali carbonate) F7}2 ¥+t
o] 85 ¥& P(t-Bu)iHBF, 5% F71x o= x3g

(pivalic acid)
|3t ofd# o]

100 T ©]7,
e = o K P e B

[
E—L—: 7

Lorfr 8 re i

ZIHSdl 10-2021-0106381

b= A4 ga-a ofdEk Hvl(CH arylation catalyst)e] &4} stollM 3d

Zoje Z2gF 3E 2 23 U= ¥9sk = Qo AV ZEE 3gEe
Qom Eds] Agtee AL ofya, ddAAA A9 ZEE Fwl(palladium
Art. g2 5, Ay ZetE 3FES PA(PhCN),Cl,, Pd(Phy).Cl,, Pd(PPhy), T+

, Phi= #HE71E oWk, OAce ofAHIOIEE ojw|gtt. wgh, A7 23 g3tk

& sk gRt=(ligand) o] dFomA, FGANA ARGst= Zloletl SHe] A|ghe A
XPhos(2—d1cyclohexylphosphino—Z' ,4',6"'-triisopropylbiphenyl), XantPhos(9,9-dimethyl-
9H-xanthene-4,5-diyl)bis(diphenylphosphine)),  SPhos(2-dicyclohexylphosphino-2',6'-dimethoxybiphenyl),
RuPhos(2-dicyclohexylphosphino-2',6'-diisopropoxybiphenyl), JhonPhos(2-(di-tert-
L& tBuXPhos(2-di-tert-butylphosphino-2',4',6'~triisopropylbiphenyl)%©°]l 24

teg XS A3 vAh-4 obds) FHule ofbd delolmo ] e 2= %
Abstd H7E AR R ARA-AZH WS (cross—coupling reaction)©] ©]F0]X]
oldslrt E 4 Q).

Sl= 2ohE dhehee ZEhgE oo

o i<}
AL
il
rE
olo
of
~
N
il
ot
ox
_O|L
k

i _liﬂl
&
i)
r)v

o] d ool wE sty 22 #AE= BghEt ofd 2Eko]E(aryl halide) & WHeAl7]E wlE WS
105 C °]4, 110 T 14, 115 C o], 120 T o4, 125 C o] H& 130 T o4
3

olo -

<%7F 200 C °lsk, 180 T °Js}, 160 C o]s} H+= 140 T olstd <
e 4E % e 948 destel 34E W vel 9L & Ak,

71 Aelw sheh=e] S sy dukA 20 wkE shehA 30' FA W= shghe
[e]

oI, 19% o7, 21% oY HE= 23% ol FYd & Ut

ol
32 (cross—coupling reaction)S %3 338HA 302 FAHE IJAES 43 =&

el SEES FPPRAA, B/ A 12 EAUE FFEE ] B3
AA RS G oAt B ey 4z BASE sEEe) 2% gmevle A
oo %, B E9e A oo mE f7) AdE GBS PR ) ey 4z

_12_



[0083]

[0084]
[0085]

[0086]

[0087]

[0088]

[0090]

[0091]

[0092]
[0093]

[0094]

ZIHSdl 10-2021-0106381

EER
HO
L =CH
R4
[ )—x
N\N
\
R2

BFebA 4ol A, Ry, Ry Lo B Xell tigh A2 A7) hshA 19] Ry, Ry Ly 3 X9} stz AAg &2 A=f

2 E99 o de] mE 7] Auw EEY FAEHAA A7) sEA 12 ZAEHE SEES AkshAe
Stoll Al Abstd o dar, A7) AgAlE dgAlA Agste 3A" AS AMER A,
pyridinium chlorochromate(PCC), ©]AFs}w7t, dess-martin periodinane(DMP), TEMPO, NaOCl Hi= o]E2
Fol o}, old 58] AgtEe A ofyr}.

d7) AstAlE A7) shEA 12 ZAEE ™ Slo] Lol Z A ik (hypohalous acid) & 2
F154d (aminoxy) 715 &rdhs Shghes 8k 2tekAlE AkE Aol A4dd & gk, =T, 3}"];—0}
SR A ((P3)FH oAV E FFdte FFEPH S = v(P3/PH)7F 10 o4, 15 o], 20 o], 25 o4,
30 o], 35 o], 40 o], 45 o], 50 o] T 55 old ¢ AL, ©E dAdlA AT = H](PB/P4)L
100 °l3f, 95 ]0} 90 013}, 85 o]&}, 80 ola}t, 75 ©]3t, 70 ©]3} HE 65 o5tY
A

2
Ll
Y
i (B2

O

o>’
i

‘ﬂﬂ% 1H°ﬂ A& —’F ATt

}, -10 C OVJ, -5 C OVJ EE 0 T o)dd & i, thE orjedA, 7]
o|3}, 20 T o]3} = 10 T olatd & ATk, 474, 7] &3 302 AHE IFES F53= G
s 2 A7) vdd e 9 ses 33 duste] gagd WY el S 5 Ao

sFeba] 5ol A, Ry, R B Xell theh A2 7] 3heh4 19 Ry, R, R XoF Atz AAE 82 et
= Ede] d del wE #7] ey =] FAEHE o] ek SR BAEE dgteel aEuE Alef
KR =

=] pu.
(Grignard reagent) o2 43l F7|vtavlg shgt=s A&sto]l 7] steh 42 qA|H= e

zﬂ% 61—‘6L /\ oh;}
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=

)

sz
X

1A,

[¢)
7} 40 C 9]

10-2021-0106381
7} -20 T o]

5

=

A5

H

e
[=)

ATk, 7™, &7] Bheky H=

=
T

b

S

CH

71t d ey 282 ¥ (Grignard reaction)el]l <

} =& 10 T o]

o

sk, 20 T °]

[<)

XMg—L,—C

A7) el vk2 A9k (Grignard reagent)< &47] 3}

sk, 30 T °]

[<)

[0095]
[0096]
[0097]
[0098]
[0099]
[0100]

AlH = 5t

-~
R

oA, 471 stk S=

i

71 A4

ool wh

o]
=

299

i

[0101]

il 7] shshA 5=

3]

=

(e

o

=

[e)

1= 9+2-(Vilsmeier-Haack reation)

-9

so]of

a] A~
==

(Vilsmeier reagent)® ®F3-A]A

ok
-

[0102]
[0103]
[0104]
[0105]

o
iy
)
in

ox

A

aa

;OD
B

el

I

oy

=
T

sl

115 T o]

L

FAE = g
.E_]E\__

} =& 140 T 9]

o

3}, 160 T ©]

[<)

Ccr

F, 180 T o]

o

N*Rs

RSl

=

nlo]o] AJF(Vilsmeier reagent)e 3}7] 3}8h2] 8=
=i

a] A~

==

H(POCls)
T o], 95 T o], 100 C o], 105 T oA, 110 T oA+

(Vilsmeier reagent)e @
7] ¥k %7} 200 C o]

[ R,Cl—C

71

A

X

[0106]
[0107]
[0108]
[0109]

[0110]

R
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[0112]

[0113]

[0114]

[0116]

[0117]

[0118]

[0119]

[0120]

[0122]
[0123]

[0124]

[0125]

[0126]

ZIHSd 10-2021-0106381

 E29e 771 Addw de T sl delmyie dEE fFEAE tdetuM e s g AT
T = 7] Ade steeE FANEs Aed 5 dd.

wak, B 98 g2 A4-AZ8 w3 (cross-coupling reaction)S =3 ol (aryl)71E X gtE Ad=vtx o
HgEE FEAE 73 52 AT 5 e 77 Adw S3EY FAUES AT 5 o

1 o4 12 EAHE BPRE S8 22 EAHE BPRS $E3E S 0 vk Eol,
£ 2t B9 22 BAEE GPRE 4 302 BANE FPRS FESHE A4S 0 e B0l
o.
£ 38 B &4 o o] mE §7] AeE BB PYPEel 99 9 Persl vehd mvlelr)

olst, a7 vhES
w3, s7) Aol A 4] Shy 1R BANE fgEe o

422 EAHE SERS Adwvdn AaEE FEA, H84 302 EANE SFRE kAt Asd A
dreslehe SeEE FuA, 34 42 BASE BFES dEd 22T AaBE FuA, S8 52
AdE Bgge T2

Atk

<)
AL
M
ru
o
k1
-
ot
%
>,
o
i
=51
>
i
rir
Lot
ot
i
flo
o
AL
N
p
o
k1
Y
AL
R
N
o
i
4

oled A=t HetEE (pyrazolone) F=AE F5317] Haix e HEEEHN dEd da&s) WEE A4
£ AR otk A7) dEd ¢3est dgEE AT AY9A #@urt olRoA YUt vhed A
o] wEbA 5T £ o, §7] Azdolet do] dre] FAAWHE Tl AV oud =&} 9T
E2 FEAE 5% = dvk. B3, 57] AxdddA duo] AN AHEE A e x=29s)
HHEE FRAE AR 95 7 Aoy 2 wed 5 s i, AV JHREE fFEAE
slo] =17l (hydrazine) ¥ LZolxEolAE|o] E(alkylacetoacetate) FEAZ AL = Ao (HREA: M.
Bioorg. Med. Chem. Lett. 2016, 26, 100.).

T 38 B3 2 49 d de wE /7] ddw shEEe] 39 49 A S JEhda it

1. dEd ¢33 dESE(pyrazolone) FE=FY AZ4
(1) J=&(pyrazolone) FrEAZ £293 WIEFE FEANE F53e A

AdHor Jrdt JEEE FEAS SF A 2®l(reflux system) dlolA Fmpo]o] Aek(Vilsmeier reagen
)7 Z3atar, °F 100 WA 120 CellA °oF 204 &< Az Ai 97] stellA wkg(dxnfeolo]-afa ¥hg-,
Vilsmeier-Haack reation)AlAA X243} &2 A7 238 BH$ES 53190, o o, 7] dxwt
olo] Alofe ISt~ (POCl;, 0.12mol, 11.27nL)& W9 o] twldEFotute] =(DMF, 0.52mol, 4mL)el

&
[e} T i
M E o] E (ethyl acetate)@ FEI T FEFEES 2 AFs, A7 AHES 33 YEFNaS0) o2 AxE
2

2 AT 5T 5, A 2 A

)
K3
>
o
ik
o
H
fr
-}
i
[
)
=
fr
ox
B
_O,L‘
9
bl
[t
g
Lot
=
i)
U
rhu
o
K
i
Ll
-
4
P,L‘
3%

=

A7l = WAl AgE MAEE fEA 458 ¥2ug 9dsE

o
K
2
o
-4
—_>‘4-’1
o
o
2
>
|

kv
o
)
oy



[0127]

[0128]

[0129]
[0130]

[0131]

[0132]

[0133]

[0134]

[0135]
[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

SIHES 10-2021-0106381
ojt},
7}, [B]E bal: 5-F22-3-Wd-1-Hd-1F&ES-4-FhdHslo| =

[3}&E bal

0
EN cl
(5-chloro-3-methyl-1-phenyl-1/pyrazole-4-carbaldehyde)

A7) AgEE fEAE 5-vd-2-9d-2, 4-t}o]slo] = 2 -3H-3] #}Z-3-& (5-methyl-2-phenyl-2,4-dihydro-34
pyrazol-3-one, 3.0g, 17.22mmol)e]a, Ag|7} AXA|A ZeA|(Flash) A ZvlE T3 (A2H/Et0Ac=3:1)E 3}
o A7) [313HE 5a]l 3 TA (n.p. 143~145T, & 66%) 2.5¢(11.33mmol)S =341},

HONMR (400 MHz, CDCls) & 9.98 (s, 1H), 7.53 (d, J = 6.2 Hz, 5H), 2.55 (s, 3H); C NVR (101 MHz,
CDCly) & 184.03 (s), 151.93 (s), 137.09 (s), 129.39 (d, J = 8.1 Hz), 125.34 (s), 117.56 (s), 77.48

(s), 77.16 (s), 76.84 (s), 14.00 (s); HRMS (ESI-QTOF) calcd for Cul;oCIN,O 221.0482 ([M + H]+), found:
221.0480.
Y. [FE 5b]: 5-222-3-YE-1-p-E2)- I FE-4-FPLdslo| =

[3}gh= 5b]

EN Cl

(5-chloro-3-methyl-1-(p-tolyl)-1/pyrazole-4-carbaldehyde)

A7) APEE FEAE 5-HE-2-(p-53)-2,4-Tho|slo| =2 -3 9] 8} E-3-2 (5-methy 1 -2-(p-tolyl)-2,4-
dihydro-3Hpyrazol-3-one, 5.0g, 26.56mmol)o]aL, A7} AAo|r Z#A|(Flash) AZRuvlETE 3] (A
JEtOAc=3:1)Z 3&}] A7) [FE 5b] FA mA(m.p. 178~180C, F& 41.71%) 2.6g(11.08mmol)S

5ot
1H NMR (400 MHz, CDCl3) & 9.95 (s, 1H), 7.40 (d, J = 8.3 Hz, 2H), 7.29 (d, J = 8.2 Hz, 2H), 2.52 (s,

3H), 2.41 (s, 3H); e MR (101 MHz, CDCl3) & 183.55 (s), 151.33 (s), 139.16 (s), 134.28 (s), 133.16
(s), 129.58 (s), 124.78 (s), 117.03 (s), 20.98 (s), 13.57 (s); HRMS (ESI-QTOF) calcd for CiHi2CIN,O

235.0638 ([M + HI").
t}. [BFE 5c]: 5-F22-3-9d-1-9I- 15 & E-4-F1dd 5lo| =

[3}&HE 5cl

8]
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[0142]

[0143]

[0144]

[0145]

[0146]

[0147]
[0148]

[0149]

[0150]

[0151]

[0152]

[0153]
[0154]

[0155]

[0156]

ZIHSd 10-2021-0106381

(5-chloro-3-ethyl-1-phenyl-1/-pyrazole-4-carbaldehyde)

A7) 9gERE FEAE 5-old-2-3d-2, 4-t}o)dlo]| = 2 313 2} % -3-2 (5-ethyl-2-pheny1 -2, 4-dihydro-3/-
pyrazol-3-one, 2.0g, 10.63mmol)o]x, Ag]7} AA A ZejA](Flash) A ZvtE 2T (AAH/EtOAc=30:1)Z 3}
o 27 [3}gE 5c] &4 1A (m.p.57~58°C, =& 80.21%) 2.0g(8.52mmol)S F53}T}.

' NIR (400 MHz, CDCls) & 9.98 (s, 1H), 7.58 - 7.46 (m, 5H), 2.96 (q, J = 7.5 Hz, 2H), 1.30 (t, J

7.5 Hz, 3H); 13C NMR (101 MHz, CDCl;) & 183.85 (s), 157.12 (s), 137.16 (s), 133.79 (s), 129.34 (d, J

11.4 Hz), 125.37 (s), 116.91 (s), 77.48 (s), 77.16 (s), 76.84 (s), 21.74 (s), 12.72 (s); HRMS (ESI-
QTOF) calcd for CioHioCIN;O 235.0638 ([M + H]+), found: 235.0632.

Z. [BFE bd]: 5-F22-3-0|AZ2Y-1-5d-1F ¥ FZ-4-71L | 5lo| =

[3}3E 5d]

(5-chloro-3-isopropyl-1-phenyl-1/pyrazole-4-carbaldehyde)

A7) HEEE §EAE o)A g-9-1d-2 4-T}o] o] & 2 33 2} Z-3-2 (5-isopropy | -2-pheny -2, 4-
dihydro-3H#pyrazol-3-one, 2.5g, HS%mUﬂl,<§ﬂﬂ Ao A Z# A (Flash) ARvlE2H T (SAAE
/EtOAc=30:1)2 38} 47| [33E 5d] A A (4=F 29.86%) 0.918g(3.69mmol)S 53} tf.

' NMR (400 MHz, CDCl3) & 9.99 (s, 1H), 7.59 - 7.44 (m, 5H), 3.51 (dt, J = 13.8, 6.9 Hz, 1H), 1.34 (d,

J=6.9 Hz, 61); CNR (101 Miz, CDCl;) & 183.81 (s), 160.88 (s), 137.27 (s), 134.09 (s), 129.31 (d,
J = 15.1 Hz), 125.44 (s), 116.39 (s), 77.48 (s), 77.16 (s), 76.84 (s), 27.89 (s), 21.22 (s): HRMS
(ESI-QTOF) caled for C13HIACIN20 249.0795 (M + H1), found: 249.0797.

al. [3FE bel: 5-FRE-3-Alo| 2 X 2 -1-H G- &FE-4-Fhdd|slo| =

[3}&E Sel

(5-chloro-3-cyclopropyl-1-phenyl-1/pyrazole-4-carbaldehyde)

A7 gEgERE fFEAE S-AlEF R X R I -2-vd-2 4-T}o]slo| =2 343 &} & -3-2 (5-cyclopropyl-2-phenyl -
2,4-dihydro-3H-pyrazol-3-one, 2.0g, 9.99mmol)o]ir, Alg]7} AAto|x ZghA](Flash) I ZulE1e]a (A4
/Et0Ac=20:1)& 3}o] A7) [3}3HE Se] WA 1A (m.p.82~83C, +& 85.23%) 2.1g(0.278mmol)S F53I T},

' NR (400 MHz, CDCl;) & 10.03 (s, 1H), 7.53 - 7.44 (m, 5H), 2.55 (dg, J = 8.1, 5.4 Hz, 1H), 1.04

(dd, J = 8.9, 5.2 Hz, 4H); C NMR (101 MHz, CDCls) & 184.08 (s). 157.36 (s), 137.21 (s), 129.31 (d, J
= 11.2 Hz), 125.38 (s), 117.73 (s), 77.48 (s), 77.16 (s), 76.84 (s), 8.97 (s), 8.34 (s); HRMS (ESI-
QTOF) caled for CHpCINO 247.0638 ([M + HI'), found: 247.0636.
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[0157]

[0158]

[0159]
[0160]

[0161]

[0162]

[0163]

[0164]

[0165]
[0166]

[0167]

[0168]
[0169]

[0170]

[0171]

ZIHSd 10-2021-0106381

g, [3HE 51]: 5-222-1,3-gHd—1FIFHE-4-7PEd ste) =

[3}gh= 5f]

(5-chloro-1,3-diphenyl-1Hpyrazole-4-carbaldehyde)

A7 APFE2E §FEAE 2,5-UHd-2,4-t}o|sfo)| =2 -3-3] 8} F-3-& (2,5-diphenyl-2,4-dihydro-3/pyrazol-
3-one, 3.5g, 14.8lmmol)o]xr, g7} Ao Z A (Flash) I ZvtE T3] (A2H/Et0Ac=30:1) % 3Fo] A7)
[3}5E 5f] 3 34 (m.p.106~108C, & 53.94%) 2.3g(8.14mmol)S F53}3iT).

H NMR (400 MHz, CDCly) & 10.07 (d, J = 0.4 Hz, 1H), 7.83 (dd, J = 6.8, 2.1 Hz, 2H), 7.64 (d, J = 8.0

13
Hz, 2H), 7.58 - 7.46 (m, 6H); C NMR (101 MHz, CDCl;) & 183.85 (s), 154.20 (s), 136.90 (s), 133.18
(s), 130.70 (s), 129.62 - 129.15 (m), 128.88 (s), 128.52 (s), 125.41 (s), 116.37 (s); HRMS (ESI-QTOF)
calcd for CiHpCIN,O 283.0638 ([M + H]+), found: 283.0641.

(2) X243} JIZE FEAR JdEHd ¢33 YFEE FEAE F53= A

7] Gl A 5 x2Us) dHERE FEAE 5 HEGSo| =2 ¢ (anhyd THF, 30mL)E E3Hg &9
HEgsto| =2 F T (THF) o dl¥ldrl1vls B Znrlo] = (ethynylmagnesium bromide)E &3+l 0.5Me &9
0CAAl 7tk ol& wukelsith, o] %, 7] 3 &948 oF 25ColA 2 Al AL WX staA 7§

of v 8 Axd 7 A LA wladlE wdte R AT, Hhgo]
X3} A3l EE 83 oY olxEH o] E(ethyl acetate)E FH7}sle] oF 308 Hx= 5
HHES 3 EFENaSO) o2 Ax 2 JF 553 5, Ayt A oA 4
dEd dz &3} HHEE FEAE 553
HAOA] 58 olEld AL IHEE FEAY FAHA AAE YERA Flolt),

7}, [BHEE 4a]: 1-(5-Z22-3-Wd-1-¥d-1F T HEF-4-Y) T2 T -9-9-1-&

o
ot @
Rl

rD:

A7) zEdst 9EEE FEAE A7) [8EE 5a](1.3g, 5.98mmol)o]3, A7t AAroA] Z#A|(Flash) =
ntE 23] (AAH/EtOAc=3:11) & & SI3HE 4a] A TA|(m.p. 87~90C, & 96%) 1.4g(5.68mmol)<

539,

(o
-
2
o
A
—

I NMR (400 MHz, CDCl3) & 7.42 (ddd, J = 19.9, 7.8, 3.5 Hz, 5H), 5.43 (s, 1H), 3.74 (s, 1H), 2.56 (s,

), 2.43 (s, 3H); C NMR (101 MHz, CDCly) & 148.85 (s), 137.83 (s), 129.03 (s), 128.32 (s), 125.90

(s), 125.05 (s), 116.54 (s), 82.21 (s), 77.48 (s), 77.16 (s), 76.84 (s), 73.79 (s), 55.32 (s), 13.07
(s); HRMS (ESI-QTOF) calcd for CysHisCIN:O 247.0638 ([M + H]+), found: 247.0646.
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[0172]

[0173]

[0174]
[0175]

[0176]

[0177]

[0178]

[0179]

[0180]
[0181]

[0182]

[0183]

[0184]

[0185]

[0186]
[0187]

ZIHSd 10-2021-0106381

U [3E 4]0 1-G-22E-3-ME-1-(p-E2)- W IHE4-9)ZTEZ-2-d-1-&
[3}gH= 4b]

OH

(1-(5-chloro-3-methyl-1-(p-tolyl)-1/#pyrazol-4-yl)prop-2-yn-1-ol)

A7) 2338 9EEE fFeds A7 (35S 5b1(1.0g, 4.26mmol)olar, A7} Al ZAl(Flash) A=
obE e 7] (34 /BtOAc=3: D & dke] A7) [813HE 4b] F4 A (58 73%) 0.81g(3.1lmol) S F53HAT}

1H NMR (400 MHz, CDCl3) & 7.36 (d, J = 7.7 Hz, 2H), 7.25 (d, J = 7.5 Hz, 2H), 5.49 (s, 1H), 2.62 (s,

1H), 2.59 (s, 1H), 2.45 (s, 3H), 2.39 (s, 3H); e R (101 MHz, CDClz) & 148.23 (s), 138.20 (s),
135.27 (s), 129.41 (s), 125.68 (s), 124.74 (s), 115.82 (s), 81.87 (s), 73.78 (s), 55.48 (s), 20.98
(s), 12.94 (s); HRMS (ESI-QTOF) caled for CiHuCIN:O 261.0795 ([M + H]+), found: 261.0788.

. [SIE 4c]: 1-(5-222-3-9g-1949)- 9 aE&-4-g) =22 2-9-1-&
[3}&E 4c]

OH

(1-(5-chloro-3-ethyl-1-phenyl-1/pyrazol-4-yl)prop-2-yn-1-ol)

A7) 2938 9HE2E FEAE A7 [(3EE 5¢1(1.0g, 4.26mmol)o]ar, A7t Aol A ZgA](Flash) A=
ulE 2T (A2H/Et0Ac=3: DZ sl ] [ 4c] A A (m.p.  108~110C, F&  60.31%)
0.67g(2.57mmol) S 533 tt.

'H MR (400 MHz, CDCly) & 7.51 (d, J = 7.3 Hz, 2H), 7.46 (t, J = 7.8 Hz, 2H), 7.39 (d, J = 6.9 Hz,
1), 5.50 (d, J = 2.3 Hz, 1), 2.93 (d, J = 4.1 Hz, 1H), 2.88 (q, J = 7.6 Hz, 2l), 2.60 (d, J = 2.3
Hz, 1), 1.33 (t, J = 7.6 Hz, 3M); C NMR (101 MHz, CDCls) & 153.91 (s), 138.07 (s), 129.09 (s),
128.35 (s), 125.88 (s), 125.20 (s), 115.89 (s), 82.35 (s), 77.48 (s), 77.16 (s), 76.84 (s), 73.89 (s),
55.58 (s), 20.86 (s), 13.45 (s); HRMS (ESI-QTOF) caled for CyflCINO 261.0795 (IM + H1), found:
261.0801.

2. [BFE 4d]: 1-(-F22-3-0|2X2Y-1¥d)- I IgE4-4)T2 X 2-¢-1- &

[33HE 4d]

OH

(1-(5-chloro-3-isopropyl-1-phenyl-1Fpyrazol-4-yl)prop-2-yn-1-ol)
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[0188]

[0189]

[0190]

[0191]

[0192]
[0193]

[0194]

[0195]

[0196]

[0197]

[0198]
[0199]

[0200]

[0201]

ZIHSd 10-2021-0106381

A7) z=293 I2EE 5AE A7) [38HE 5d](0.5g, 2.0Immol)olar, A&7} AxdA Z# A (Flash) I=
nlE 789 (AA/Et0Ac=3: 1) &2 st A7) [FFE 4d] M A (m.p.  119~120C, F&  59.75%)
0.33g(1.2mmol)S FE3+9 T},

' NIR (400 MHz, CDCl;) & 7.46 (ddd, J = 29.4, 17.9, 7.1 Hz, 5H), 5.57 (s, 1H), 3.38 (dt, J = 13.7,

6.9 Hz, 1), 2.68 - 2.61 (m, 1H), 2.32 (d, J = 3.9 Hz, 1), 1.37 (t, J = 6.2 Hz, 6H); 13C NMR (101 MHz,
CDCls) & 128.97 (s), 128.19 (s), 125.15 (s), 115.08 (s), 77.30 (s), 76.98 (s), 76.66 (s), 73.95 (s),

55.64 (s), 26.91 (s), 22.66 (s), 21.83 (s); HRMS (ESI-QTOF) calcd for CiHiCIN:O 275.0951 ([M + HI)),
found: 275.0954.
ok, [BEE 4e]: 1-(5-Z22-3-Alo|2zxzg-1¥4d)-FIIdE4-9) T2 =T -9- J-1-&

[3}3HE del]

OH

(1-(5-chloro-3-cyclopropyl-1-phenyl-1H-pyrazol-4-y1)prop—2-yn-1-ol)

A7) 2293 vgE2 FEAE A7) [3FE 5e](1.0g, 4.05mmol)o)ar, A&7} Ao Z A (Flash) A=
ntE 2 9 (FAH/E0Ac=5: DR st A7l [E5E 4e]l WA 3A(m.p.  129~130C,  F&  90.45%)
1.0g(3.67mmol )& 534}

1H NMR (400 MHz, CDCly) & 7.51 - 7.48 (m, 2H), 7.45 (d, J = 7.9 Hz, 2H), 7.42 - 7.35 (m, 1H), 5.61 (s,
1), 2.67 (d, J = 2.3 Hz, 1H), 2.35 (s, 1H), 2.21 (ddd, J = 10.1, 7.9, 5.4 Hz, 1H), 1.10 - 0.91 (m,
5H); 18C NMR (101 MHz, CDClz) & 153.35 (s), 138.21 (s), 129.14 (s), 128.38 (s), 125.26 (s), 117.00
(s), 82.44 (s), 77.48 (s), 77.16 (s), 76.84 (s), 74.17 (s), 55.96 (s), 8.04 (s), 7.81 (s), 7.46 (s);
HRMS (ESI-QTOF) calcd for CisHisCIN,O 273.0795 ([M + H]+), found: 273.0815.

uh, [FFE 4f]: 1-(6-F22-1,3-UHd)-1FH8dE4-4) 222 2-9-1-&

[3hgh= 4f]

(1-(5-chloro-1, 3-diphenyl-1/pyrazol-4-yl)prop-2-yn-1-ol)

7] 2ERE} dHEE fiAls 7] [8ehe 5f1(1.5g, 5.3Immol)elar, ]t AdelA ZefA(Flash) A2
PPE I (SAH/EtOAc=3: DR stel 7] [sHHE 4f] A aAl(mp. 195-197T, & 65.32%)
1.1g(3.47mmol) & =313},

I NMR (400 MHz, CDCly) & 7.81 - 7.76 (m, 2H), 7.62 (d, J = 7.3 Hz, 2H), 7.54 - 7.42 (m, 6H), 5.69 -

5.65 (m, 1H), 2.60 (d, J = 2.4 Hz, 1H), 2.43 (d, J = 5.7 Hz, 1H); C MMR (101 MHz, CDCly) & 129.33 -
129.14 (m), 129.00 - 128.63 (m), 125.53 (s), 82.05 (s), 77.44 (t. J = 5.8 Hz), 77.29 - 77.05 (m),
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[0203]
[0204]

[0205]

[0206]
[0207]

[0208]

[0209]
[0210]

[0211]

[0212]

[0213]

[0214]

[0215]
[0216]

[0217]

[0218]

ZIHSd 10-2021-0106381

76.99 - 76.74 (m), 74.60 (s), 56.19 (s); HRMS (ESI-QTOF) calcd for CiHCIN,O 309.0795 ([M + H]+),
found: 309.0820.

2. JdEd AL} AHREE FEAS A
(1) A4

2po}d AP E H(NaOCl, sodium hypochlorite, 6mmol) 8ol B &3 EH (NaBr, sodium bromide) 2mmol, ¥
AU EF (NallC0s,  sodium  hydrogen carbonate) 4mmol, TEMPO 0.lmmol % ¢YZF=ZZuWgH(CHCl,,
dichloromethane, 10mL)oll 7] @AlA 53 oEld <42 &3} &2 F2AE £33 &9 oF 0TAA
A7rete] Az A #4171 shelAl vgbSAIFEY. o] %, WhE- % 55 HUtsted ddHE 715
(organic layer)S w2IAAA, 3F JEFWNa,S0) o2 Ax 9 AF 553 5, A7t 4 FolAe A4 =

2rtEagd 2 AAste] oEd AL} JHEFE FEAS FEIGIT.
71 B dAdA 59 odEd AL vEE ey FAH dAE el Aol
7}, [BHE 1a]: 1-(5-Z22-3-Wd-1-¥d-1F T HEF-4-Y) T2 L -9-q]-1-&

[s}eh= 1al

(1-(5-chloro-3-methyl-1-phenyl-1Hpyrazol-4-yl)prop-2-yn—-1-one)

A7) CEd 43e vIEE FEAE AV [31EE 4a](0.5g, 2.03mmol)o]ar, A7} Aol Z A (Flash)
AzulE 789 (A2H/Et0Ac/CHCL=10:1:2) 2 3t A7) [3H8E 1a] WA zA|(m.p. 96~99C, & 98%)

0.488g(1.99mmol)S 535191 Tt.
1 13
H NMR (400 MHz, CDCly) & 7.57 - 7.45 (m, 5H), 3.43 (s, 1H), 2.59 (s, 3H); C NMR (101 MHz, CDCl;) &

129.26 (d, J = 8.6 Hz), 125.58 (s), 80.73 (s), 77.31 (s), 76.99 (s), 76.67 (s), 15.04 (s); HRMS (ESI-
QTOF) caled for CulCINO 245.0482 ([M + H]'), found: 245.0479.

U [3E ] -G6-22E2-3-"E-1-(0-E¥)- W IHE+4-9)ZTEZ-2-d-1-&
[3}gH= 1b]
0o

74 —
| TSy

N-
N
f cl

(1-(5-chloro-3-methyl-1-(p-tolyl)-1H-pyrazol-4-y1)prop-2-yn-1-one)

A7) CEd 43E JIEE FEAE AV [3HEE 4b]1(0.6g, 2.30mmol)o]ar, A7} Aol Z Al (Flash)
ARuET Y (AA/E0Ac=2: D2 o] A7) [3EgE 1b] WA aA(m.p.  110~112TC, F&  97%)
0.580g(2.24mmol )& 535191 Tt.

' NMR (400 MHz, CDCly) & 7.39 (d, J = 8.3 Hz, 2H), 7.31 (d, J = 8.1 Hz, 2H), 3.42 (s, 1H), 2.58 (s,

3H), 2.43 (s, 3H); 13C NMR (101 MHz, CDCl3) & 169.75 (s), 152.55 (s), 139.69 (s), 134.74 (s), 132.13
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[0219]

[0220]

[0221]
[0222]

[0223]

[0224]

[0225]

[0226]

[0227]
[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

SIHES 10-2021-0106381
(s), 129.93 (s), 125.56 (s), 117.59 (s), 81.57 (s), 80.82 (s), 77.48 (s), 77.16 (s), 76.84 (s), 21.40
(s), 15.19 (s); HRMS (ESI-QTOF) caled for CyHpCIN.O 259.0638 ([M + H]'), found: 259.0632.
. [FFE 1c]: 1-(5-222-3-9E8-1-H9-1FH&E4-Y) 22X -2-9-1-2

[sheh= 1c]

(1-(5-chloro-3-ethyl-1-phenyl-1/pyrazol-4-yl )prop-2-yn-1-one )

471 dEld =g dEEE fFEAE A7 [3EE 4c](0.50g, 1.92mmol)olar, Azl Aol ZaA
(Flash) FZvtE29](S4F/Et0Ac=30: 1) 2 3t 7] [8gE 1c] 3 IA(m.p. 93~95C, & 78.61%)
0.390g(1.51mmol)S F53}A ).

I NIR (400 MHz, CDCl3) & 7.55 - 7.47 (m, 5H), 3.42 (s, 1H), 3.02 (g, J = 7.5 Hz, 2H), 1.30 (t, J

13
7.5 Hz, 3H); C NMR (101 MHz, CDCls) & 169.68 (s), 157.86 (s), 137.38 (s), 132.21 (s), 129.40 (d, J

5.2 Hz), 125.83 (s), 81.51 (s), 80.70 (s), 77.49 (s), 77.17 (s), 76.85 (s), 22.41 (s), 12.77 (s); HRMS
(ESI-QTOF) caled for CuHioCIN.O 259.0638 ([M + H]+), found: 259.0632.

. [SFE 1d]: 1-(6-F22-3-0|2X29-1-Hd-1FHFHFE4-Y) T2 L -92-¢-1- &

[sheh= 1d]

(1-(5-chloro-3-isopropyl-1-phenyl-1/pyrazol-4-yl)prop—2-yn-1-on)

71 dEd g3s IHEEE FEAE 47 [SE 4d](0.25g, 0.91mmol)o]il, A7} AldolA ZAl
(Flash) AZvEa8 T (F2H/Et0Ac=3:1)E 3] A7) [33E 1d] 84 ZA(m.p. 102~105C, & 96.71%)
0.240g(0.88mmol)S 53+ T}.

'H NIR (400 MHz, CDCl3) & 7.58 — 7.45 (m, 5H), 3.72 - 3.64 (m, 1H), 3.41 (s, 1H), 1.32 (d, J = 6.9 Hz,

6H): C NMR (101 MHz, CDCls) & 169.74 (s), 161.62 (s), 137.50 (s), 132.22 (s), 129.33 (s), 125.89
(s). 116.65 (s), 81.56 (s), 80.65 (d, J = 3.7 Hz), 77.48 (s), 77.16 (s), 76.84 (s), 27.77 (s), 21.53
(s): HRMS (ESI-QTOF) caled for CisHuCIN.O 273.0795 (M + H1'), found: 273.0798.

ok, [BEE le]: 1-(5-F22-3-AoE2xzg-1-HI-FygE-4-9) T2 T -9- -1-&

[s}eh= lel
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[0234]

[0235]

[0236]

[0237]

[0238]

[0239]
[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

ZIHSd 10-2021-0106381

(1-(5-chloro-3-cyclopropyl-1-phenyl-1H-pyrazol-4-y1)prop—2-yn-1-one)

A7) oEld d3e IFgEE SEAE 7] [SFE 4e](0.50g, 1.83mmol)o]i, ATFt AFAA Zg A
(Flash) aiu}E:MM(@&/EtOAC/CHZCb:zo:1.2)?1 3lo] A7) [313HE le] WA 1A (m.p. 100~103TC, &

89.66%) 0.445g(1.64mmol)S F53I ).

I NIR (400 MHz, CDCl;) & 7.48 (dt, J = 6.3, 3.8 Hz, 5H), 3.43 (s, 1H), 2.70 - 2.62 (m, 1H), 1.07 -

0.96 (m, 4H); “C MR (101 MHz, CDCly) & 169.90 (s), 157.66 (s), 137.39 (s), 131.75 (s), 129.34 (d, J
= 5.4 Hz), 125.81 (s), 81.73 (s), 80.82 (s), 77.48 (s), 77.16 (s), 76.84 (s), 8.90 (d, J = 18.5 Hz);
HRMS (ESI-QTOF) caled for CisHi:CIN:O 271.0638 ([M + H]+), found: 271.0611.

vl [FFE 1f]: 1-(6-222-1,3-UH9-1FE-4-Y9) T2 -2 q-1-

[3hgh= 1f]

(1-(5-chloro-1,3-diphenyl-1Hpyrazol-4-yl)prop-2-yn-1-one)

A7 dEd d3e JHEE FEAE AV [FTE 41](0.5g, 1.62mmol)ola, A7 Ao A Z A (Flash)
AZvtE a3 (F4F/Et0A/CH2C12=20:1:2) &2 &}o] 7] [shstE 1f] 34 A (m.p. 107~109C, 45 78.51%)
0.39g(1.27mmol) & FE5315ith.

' NMR (400 MHz, CDCl;) & 7.68 - 7.64 (m, 2H), 7.64 - 7.59 (m, 2H), 7.54 (tdd, J = 6.4, 4.5, 2.0 Hz,

3H), 7.46 - 7.42 (m, 3H), 3.13 (s, 1); C NMR (101 MHz, CDCly) & 169.98 (s), 154.50 (s), 137.25 (s),
132.23 (s), 131.63 (s), 129.55 (dd, J = 24.3, 5.8 Hz), 128.13 (s), 125.86 (s), 117.73 (s), 81.10 (d, J
= 3.1 Hz), 77.48 (s), 77.16 (s), 76.84 (s);HRMS (ESI-QTOF) calcd for CiiCINO 307.0638 ([M + HI),
found: 307.0641.

(2) A wE F&

AFAE 7] E 1] VERd ke o] ALgw AL AsS 47 HUE lasl 4 A FAT BAo
2 oed AE ﬁ} WeEE FEAS £ESHGT. S E 1o el £EE ] 9wy 3 me sy 1

= o
EASE e ehdy)h gk A ethe dekEE fEA) FENY F Ak,
[ 3]

w1

Y3 = (Wp =Wy 2)/Wr 1100 (%)

A 304, Wy O BHOR £5T £ Qi B 12 BAHE FFB) FFla, N, & FE H34

12 BAEE S5Ee) Sl

2

F 1
T AbshA| F&(Ys, D)
1 pyridinium chlorochromate(PCC) 22
2 manganese dioxide 50
3 dess-martin periodinane(DMP) 88
4 TEMPO & NaOCl 98
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[0249]

[0251]

[0252]

[0253]
[0254]

[0255]

[0256]
[0257]

[0258]

[0259]

[0260]

[0261]

[0262]
[0263]

[0264]

ZIHSd 10-2021-0106381

o}t 2 A4k (hypohalous acid) & ¥ olW1SA (aminoxyl)71E il IJAES X
|

Ve e 98-S e As = 5 A

3. Ad gt HIHEE FEAY A A
E(10mL)ol A#E 1.1 mmol % 4235 A VEF (NaBHy, Sodium borohydride) 1.2 mmolg <F 40 TCollA <k 30

B A wuksle] 431 Ay YEFNallSe, Sodium Hydrogen Selenide, 1.2mmol) &S A=ttt A7)
S48 Ads UYEF S 1,4-154H(1,4-dioxane) 5mLoll 7] @AM =53 dEd AL} d2EE F
LAE A7peE &Ne Far of 30 woF FUFE uwkete]l dx AA 2917] stellA wEEAIZAT. Y] wheES
olel olME|o]E(ethyl acetate)® FE3 & FEFES B2 MFSAL, 7] AHES i HEFNaS0,) 2

2 A% 2 AT $59 5, A7 A Pl Ay azvteadn GAlste] Adwmsehe deEe fE

71 B owolel S5 ddwsehe JeEE fEAe] TAH A% Yehd Rolt,

7t [38HE 2a]: 3-HwE-1-dd A =922, 3-c] 9 FEF-4(1)-2

(3-methyl-1-phenylselenopyranol2,3-clpyrazol-4(1H)-one)

471 dEd AEs 9HEE fFEAE A7) [8FE 1al(0.1g, 0.409mmol)o]ar, Azt Ao FHeA
(Flash) FzZwlEa#9(@2H/Et0Ac=2: DE 3t 237] [3E 2a] A 1A (m.p. 133~135C, 58 85%)
0.1g(0.356mmo1) & =34},

' NIR (400 MHz, CDCl3) & 7.79 (d, J = 10.2 Hz, 1H), 7.63 (d, J = 7.6 Hz, 2H), 7.54 (t, J = 7.7 Hz,

2H), 7.45 (¢, J = 7.3 Hz, 1H), 7.13 (d, J = 10.2 Hz, 1H), 2.75 (s, 3H); 13C NMR (101 MHz, CDCl3) &

180.33 (s), 152.67 (s), 139.10 (s), 136.21 (s), 131.01 (s), 129.89 (s), 129.33 (s), 128.67 (s), 122.83
(s), 118.13 (s), 77.33 (s), 77.01 (s), 76.69 (s), 14.51 (s); HRMS (ESI-QTOF) calcd for CisHiN:0Se

291.0037 (M + H]"), found: 291.0040.
. [ZFE 2b]: 3-HE-1-(p-ER)AH == [2,3-c]HFES-4(1H)-2
[3}8H= 2b]

0
%
N Se

P

(3-methyl-1-(p-tolyl)selenopyranol2,3-clpyrazol-4(1H)-one)

A7 odEld AT IEEE AT A7 [shE 1b](0.1g, 0.387mmol)o]al, At Aol ZaA]
(Flash) FIZvlEad9(2H/Et0Ac=2: DR 3] 7] [38E 2b] 34 A (m.p. 170~172°C, F& 43%)
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[0265]

[0266]

[0267]

[0268]
[0269]

[0270]

[0271]

[0272]

[0273]

[0274]
[0275]

[0276]

[0277]

SIHME3 10-2021-0106381
38.78mg(0.102mmol)S G533},

I NMR (400 MHz, CDCl3) & 7.54 (dd, J = 10.5, 8.1 Hz, 4H), 7.46 (d, J = 6.6 Hz, 3H), 7.34 (d, J =

Hz, 2H), 7.22 (s, 1H), 2.76 (s, 3H), 2.43 (s, 3H): C NMMR (101 MHz, CDCl,) & 180.69 (s), 152.45 (s),

147.23 (s), 138.99 (s), 137.82 (d, J = 8.5 Hz), 136.86 (s), 130.62 (d, J = 14.0 Hz), 129.49 (s)
128.77 (s), 127.17 (s), 122.98 (s), 117.15 (s), 77.63 - 77.05 (m), 76.84 (s), 21.35 (s), 14.51 (s);

HRMS (ESI-QTOF) caled for Cy4HisN,0Se 305.0193 ([M + H]+), found: 305.0188.

o, [BEE 2c]: 3-dE-1-HE A =9 &= [2,3-c] 9 E-4(1H) -2
[3}3HE 2c]
0

N
N Se

(3-ethyl-1-phenylselenopyranol2,3-clpyrazol-4(1/)-one)

471 oEld AEs AHEE FEA 7] [EFEE 1c](0.1g, 0.387mmol)o]ar, A7t AeA FA
(Flash) A=wpEI 9 (F/Et0Ac=3: DR sto] 47] [3Hg= 2c] 4 2A(m.p. 134~136T, & 95.56%)
0.112¢(0.36%9mmol) S =533 tt.

HONMR (400 Mz, CDCly) & 7.79 (d, J = 10.2 Hz, 1H), 7.64 (d, J = 7.6 Hz, 2H), 7.55 (t, J = 7.8 liz,
2H), 7.46 (t, J = 7.4 Hz, 1), 7.14 (d, J = 10.2 Hz, 1), 3.20 (q, J = 7.5 Hz, 2l), 1.38 (t, J = 7.5
Hz, 3H); "C NWR (101 MHz, CDCI;) & 180.24 (s), 158.15 (s), 139.35 (s), 136.56 (s), 131.27 (s), 130.04
(s), 129.23 (s), 128.81 (s), 123.10 (s), 117.74 (s), 22.30 (s), 13.20 (s); HRMS (ESI-QTOF) calcd for
C14H13N20Se 305.0193 ([M + HI'), found: 305.0210.

2. [BE 2d]: 3-°)aZ2g-1-¥d A =¥ T} =(2,3-c] Y FE-4(1)-2

[sheh= 2d]

0
/4
NI
N~ ~gé

(3-isopropyl-1-phenylselenopyranol2,3-clpyrazol-4(1H)-one)

A7) olEld AR dBEE fEAE A7) [3gE 1d]0.1g, 0.367mmol)olar, Ae7h AdelA Z Al
(Flash) AZvtE2 9] (A2H/Et0Ac=3: 1R dto] 7] (3% 2d] &4 A (m.p. 175~176TC, & 75.82%)
88.2mg(0.278mmol )& 53} t}.

I NIR (400 MHz, CDCl3) & 7.77 (d, J = 10.2 Hz, 1H), 7.67 - 7.62 (m, 2H), 7.54 (t, J = 7.8 Hz, 2H),

7.46 (d, J = 7.3 Hz, 1), 7.14 (d, J = 10.2 Hz, 1H), 3.91 - 3.83 (m, 1H), 1.40 (d, J = 6.9 Hz, 6H); C
MR (101 MHz, CDCls) & 180.15 (s), 162.05 (s), 139.47 (s). 136.66 (s). 131.46 (s), 130.03 (s), 128.80

(d, J = 4.6 Hz), 123.24 (s), 117.30 (s), 77.48 (s), 77.16 (s), 76.84 (s), 28.18 (s), 21.64 (s); HRMS
(ESI-QTOF) caled for CisHisN:0Se 319.0350 ([M + H]+), found: 319.0353.
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ul, [3FE 2e]: 3-Alo|EFR2EZ2P-1-HdAg =3 =[2,3-c] 9 FHE-4(1H)-2

[3}eh= 2e]

(3-cyclopropyl-1-phenylselenopyranol2,3-clpyrazol-4(1H)-one)

A7) olEld AR YBEE fEAE A7) [3EE 1lel(0.1g, 0.369mol)olar, AHel7h AdelA ZAl
(Flash) A ZvlE2#)d] (14H/EtOAc=3: 1D E 3] A7) [3EE 2] 4 A (m.p. 183~184T, 4 69.56%)
81mg(0.257mmol) & 53} tt.

I NIR (400 MHz, CDCl3) & 7.77 (d, J = 10.2 Hz, 1H), 7.62 - 7.57 (m, 2H), 7.53 (t, J = 7.8 Hz, 2H),

7.43 (t, ] =7.3Hz, M), 7.19 - 7.13 (m, 1H), 3.07 - 2.98 (m, 1H), 1.13 - 1.05 (m, 4H); C MR (101
Mz, CDCl,) & 180.57 (s), 158.51 (s), 139.41 (s), 136.10 (s), 131.36 (s), 130.00 (s), 129.02 (s),
128.74 (s), 123.08 (s), 118.47 (s), 77.48 (s), 77.16 (s), 76.84 (s). 9.73 (s), 8.95 (s).; HRMS (ESI-
QTOF) caled for CI5H13N20Se 317.0193 (M + H1'), found: 317.0209.

sh. (38 261 1,3-Ol9 el enghael2, 3]0 ehE-4(1)-&

[sheh= 2f]

(1,3-diphenylselenopyranol2,3-c]pyrazol-4(1H)-one)

A7) dEld AEI JgEE FEAs 7] [FFE 1£1(0.1g, 0.326mmol) o]ar, A7} Aol ZA
(Flash) A ZvbE1efs) (1A/Et0Ac=3: 1D Z 3te] 7] [8hgh% 2f] 34 Al (m.p. 195~196T, & 65.49%)
75mg(0.214mmo1) S 5331 T.

' NIR (400 MHz, CDCl;) & 8.00 - 7.94 (m, 2H), 7.81 (d, J = 10.2 Hz, 1H), 7.74 - 7.69 (m, 2H), 7.58

(t, J=7.6Hz, 20), 7.51 (d, J = 7.2 Hz, 1H), 7.49 - 7.41 (m, 3H), 7.19 (d, J = 10.2 Hz, 1H); C NMR
(101 Mz, CDCly) & 179.38 (s), 154.66 (s), 139.21 (s), 132.04 (s), 131.66 (s), 130.12 (s), 129.80
(s), 129.21 (d, J = 19.4 Hz), 128.63 (s), 128.03 (s), 123.63 (s), 117.31 (s); HRMS (ESI-QIOF) calcd
for CISHI3N20Se 353.0193 ([M + HI'), found: 353.0178.

4. oFE7I7F A EE AY ey AJER FEAY T4

(1) AAle

3% =7 (reflux condenser) ¥ Av(septum)©] Y+ 27 ZpA o) PA(OAc), 20 mol%, XPhos 40 mol% 2
t-BusPHBF,(ter t-butylphosphonium tetrafluoroborate) 40 mol%S YW, F7F¥o=@ 324 (CH;),CCO0H,

Pivalic acid) 0.15 mmol, &HFA|#(CsyC0;, Caesium carbonate) 0.3 mmol % TlW|EolxEolmlo] = (DA,
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[0294]

[0295]

[0296]

[0297]
[0298]

[0299]

[0300]

[0301]

[0302]

[0303]
[0304]

[0305]

[0306]
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Dimethylacetamide, 0.1M)o] &3j® A7) AN F53 Ayt JAHgEE FEAS H7SA.
= 7
=

o714, ot dElel=g A7) o Zala32 135 ColA 15 Al7F EoF Az Aa B
97] shel A wurehEA WAL, whgo] FEHW 4v] wWSES WZA:, B3 g obHHo] E (ethyl
acetate) 2 M 3tqrt. olF, 47 AelEe TN YEFNaSO) o2 Az 2 3 %

71 R wAelA FEE o)zt AgE A

7t [83HE 3al: 3-WE-1,6-tsd A8 =y = [2,3-c] ¥ HE-4(1H) -2

[3}&E 3al

4
N

N Se

(3-methyl-1,6-diphenylselenopyranol2,3-clpyrazol-4(1H)-one)

A7) Al A FEF Ay H2EE FEAE2 A7) (335 2a](0.03g, 0.104mmol)E AFE8}glaL, o}
Y gdgfol=g B2 (PhBr, bromobenzene)& ARE3ATE. 3k, A7} Ao ZA](Flash) A =EvE
a9 (AAH/EtOAC/CHCL,=5:1:2) &2 A7) [31&E 3ale = 3R (m.p. 192~193C, F&  75%)

25.5mg(0.078mmo1) & FE31¢I ).
H NMR (400 MHz, CDCly) & 7.67 (d, J = 7.9 Hz, 2H), 7.55 (t, J = 7.7 Hz, 4H), 7.50 - 7.41 (m, 4H),

7.93 (s, 1), 2.77 (s, 3H); C NMR (101 MHz, CDCly) & 180.68 (s). 152.70 (s), 147.26 (s), 139.34 (s),

137.77 (d, J = 11.2 Hz), 130.75 (s), 130.06 (s), 129.52 (s), 128.80 (s), 127.20 (s), 123.03 (s),
117.37 (s), 77.49 (s), 77.17 (s), 76.85 (s), 14.55 (s); HRMS (ESI-QTOF) calcd for CigHisNsOSe 367.0350

(IM + HI'), found: 367.0347.
Y. [3%E 3b]: 6-G-HIEAIHE-3-rE-1-dHd e = [2,3-c] ¥ &~ 4(H)-2
[3}3HE 3b]

o}

4
I

N-
N
Se 0\

(6-(3-methoxypheny!l)-3-methyl-1-phenylselenoPyranol[2,3-clpyrazol-4(1H)-one)

devde g2 FEAZ A7) (39S 2a](0.03mg, 0.104mmol)E AFE3FR L, of
HEA NS ARS8, 55?1 A7} Aol Z A (Flash) JEU}Elﬂ]A(Sﬂ

A7 dANA S5
-H 3-
[3}3FE 3ble 9 A (m.p. 169~170C, & 64%) 26.4mg(0.067mmol )<

3k A
2o
/EtOAc=5:1) & Z37]

'H MR (400 MHz, CDCly) & 7.65 (d, J = 8.1 Hz, 2H), 7.53 (t, J = 7.8 Hz, 2H), 7.44 (t, J = 7.4 Hz,
), 7.35 (t, J = 8.0 Hz, 10), 7.22 (s, 1), 7.12 (d, J = 7.7 Hz, 1), 7.08 - 7.04 (m, 1), 6.99 (dd,
J=8.0, 2.1 Hz, 1), 3.84 (s, 30), 2.75 (s, 3M); C NMR (101 Mz, CDCly) & 180.68 (s), 160.35 (s),

152.71 (s), 147.14 (s), 139.38 (s), 139.08 (s), 137.84 (s), 130.60 (s), 130.06 (s), 128.80 (s), 123.04
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[0307]

[0308]

[0309]
[0310]

[0311]

[0312]

[0313]

[0314]

[0315]
[0316]

[0317]

[0318]

[0319]
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(s), 119.51 (s), 117.47 (s), 116.40 (s), 112.62 (s), 77.49 (s), 77.17 (s), 76.85 (s), 55.65 (s), 14.52
(s); HRMS (ESI-QTOF) calcd for CooHiNo0oSe 397.0455 ([M + H]+), found: 379.0454.
o, [BE 3cl: 6-(3,4-YuEAHL-3-HE-1-Hd A =9 &= [2,3-c]HHAZ- 4(IH)-2

[3}eh= 3c]

0
4
N
N=~g¢
O .
0

(6-(3,4-dimethoxyphenyl)-3-methyl-1-phenylselenopyrano[2,3-c]pyrazol-4(1H)-one)

A7) GAA FES A edgte fgEE SEAZ A7) [3E 2a](0.0336g, 0.116mmol)E A}&3+9 1
ol Sfol= 1-H 2 R-3 4-THEAMALS ALEslr. e, At AdolA Z A1 (Flash) 1;:3}51?41
3] (A4F/EtOAc/CHClo=5:1:2) 2 A7 [3}gHE 3b]e) WA w A (m.p. 222~223°C, 48 23%) 11.1mg(0.026mmol)S

' NR (400 MHz, CDCls) & 7.67 (d, J = 8.0 Hz, 2H), 7.55 (t, J = 7.7 Hz, 2H), 7.47 (d, J = 7.4 Hz,
M), 7.21 - 7.13 (m, 2H), 7.06 (d, J = 1.6 Hz, 1H), 6.91 (d, J = 8.4 Hz, 1H), 3.93 (d, J = 4.3 Hz,
6H), 2.77 (s, 3H); e MR (101 MHz, CDCl3) & 180.78 (s), 152.65 (s), 151.38 (s), 149.75 (s), 147.19

(s), 139.41 (s), 137.72 (s), 130.35 (s), 130.05 (s), 128.76 (s), 127.73 (s), 123.06 (s), 120.12 (s),
117.44 (s), 111.57 (s), 109.96 (s), 77.49 (s), 77.17 (s), 76.85 (s), 56.27 (d, J = 5.6 Hz), 14.52 (s);

HRMS (ESI-QTOF) caled for CoHigN.OsSe 427.0561 ([M + HI), found: 427.0559.
2. [SHEE 3d]: 6-(3,4,5-EFM o SA A L-3-HL-1-d A e =9 2= [2,3-c] &S~ 4(H)-2

[3}5E 3d]

0
4
N 5
N Se ~
O .
Ou

(3-methyl-1-phenyl-6-(3,4,5-trimethoxyphenyl )selenopyranol2,3-clpyrazol-4(1H)-one)

A7 GANA FE3 AYegde IFEE FEAE A7) [3HHE 2a](0.03g, 0.104mmol)ES AF&-8}glar, of
g ggloleg 1-HEH-3 4 5-EWEANAS AMESIGItE. ek, deEgt AdodlA Al (Flash) A20MET
YT (ANAF/EtOAc/CHCLy=3:1:2) 2 Z47] [33E 3d]e] WA A (m.p. 218~220C, F& 25%) 11.6mg(0.025mmo

De F539.
1H NMR (400 MHz, CDCl3) & 7.67 (d, J = 8.0 Hz, 2H), 7.56 (t, J = 7.7 Hz, 2H), 7.47 (t, J = 7.3 Hz,

M), 7.21 (s, 1H), 6.76 (s, 2H), 3.91 (s, 6H), 3.89 (s, 3H), 2.77 (s, 3H); C NMR (101 MHz, CDCls) &

180.48 (s), 153.78 (s), 152.53 (s), 147.15 (s), 140.10 (s), 139.19 (s), 137.51 (s), 133.07 (s), 129.91
(s), 128.65 (s), 128.26 (s), 122.90 (s), 117.31 (s), 104.37 (s), 77.30 (s), 76.98 (s), 76.66 (s),

60.96 (s), 56.37 (s), 14.34 (s); HRMS (ESI-QTOF) calcd for C22H2IN204Se 457.0667 ([M + H]+), found:
457.0661.

vk, [3RHE 3el: 6-(p-FE)-3-HB-1-¥ A8 =9 &= [2,3-c ] TFE-4(1)-2

_28_



[0320]

[0321]
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[0326]

[0327]
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[0331]
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(6-(p—tolyl)-3-methyl-1-phenylselenopyrano-[2,3-clpyrazol-4(1H)-one)

@ﬂ A F53 Ayt JHgEE FEAZ A7 [3EE 2a](0.03g, 0.104mmol) S AFEEF I, of
g gfolm2 1-B2E-4-vEAlS 4ﬁ4aﬂ.¢h,§aﬂ—é%ﬂﬁ Z A (Flash) A@ZvlE18 9] (At

/EtoAc:cHCIU=5:1:2)7 A7) [818= 3e]e] A IA (m.p. 169~170C, & 59%) 23.05mg(0.06mmol)S 5
HP=

" NMR (400 MHz, CDCly) & 7.54 (dd, J = 10.5, 8.1 Hz, 4H), 7.46 (d, J = 6.6 Hz, 3H), 7.34 (d, J =

Hz, 2H), 7.22 (s, 1H), 2.76 (s, 3H), 2.43 (s, 3H); 'C NMR (101 MHz, CDCly) & 180.69 (s), 152.45 (s),

147.23 (s), 138.99 (s), 137.82 (d, J = 8.5 Hz), 136.86 (s), 130.62 (d, J = 14.0 Hz), 129.49 (s)
128.77 (s), 127.17 (s), 122.98 (s), 117.15 (s), 77.63 - 77.05 (m), 76.84 (s), 21.35 (s), 14.51 (s);

HRMS (ESI-QTOF) caled for CyoHiN,0Se 381.0506 ([M + H]+), found: 381.0505.

Hh, [3}RHE 3f]: 6-(4-E22¥4)-3-Hd-1-¥ 9 =9 = [2,3-c] ¥ HE-4(1)-2
[3}gH= 3f]
0

Z
NI
N Se

O M

(6-(4-chlorophenyl )-3-methyl-1-phenylselenopyrano-[2,3-clpyrazol-4(1H)-one)

A7) GAeA 58 Al geEE FEAZ A7) [3E 2a](0.03g, 0.104mmol)E AME3FaL, o}
g4 ggoleg -RE2R-4-vEuld %_4g4mq wsk, AeEgt AgelA EAI(Flash) AZvlE 1 (A
JEtOAc=5:1) & A7) [gE 3f19 WA A4 (m.p. 189~191°C, <& 58%) 23.8mg(0.059mmol )L 53} t}.

H MR (400 MHz, CDCl3) & 7.66 (d, J = 8.0 Hz, 2H), 7.56 (t, J = 7.7 Hz, 2H), 7.50 (t, J = 6.4 Hz,

OH), 7.45 (t, J = 6.5 Hz, 3H), 7.19 (s, 1H), 2.77 (s, 3H): C NMR (101 MHz, CDCly) & 180.45 (s)

152.76 (s), 136.19 (s), 130.09 (s), 129.78 (s), 129.14 (s), 128.90 (s), 128.46 (s), 123.05 (s), 77.48
(s), 77.16 (s), 76.84 (s), 14.51 (s), 0.15 (s); HRMS (ESI-QTOF) calcd for CiHCIN,OSe 400.9960 ([M +

H]'). found: 400.9961.
AL [BHEE 3g]: 3-HE-6-(4-HEZRHY)-1-HEAY =9 =[2,3-c]H &= -4(1D)-<

[3}gH= 3¢]

(3-methyl-6-(4-nitrophenyl)-1-phenylselenopyrano-[2,3-clpyrazol-4(1H)-one)
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[0337]
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[0339]
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[0342]
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A7) GACA S8 ATl JEEE R A7) [3FEE 22]1(0.03g, 0.104mmol) S AFE3lYaL, of
Y dglol=F -HER-4-UEZWAIS ALLstYt. w3k, Agg AxtolA Z A (Flash) A ZrtE 129 (3
AH/EtOAC=5:1)E A7) [33E 3¢l M zA(m.p. 251~253C, &8 37.36%) 15.9mg(0.039mmol)S F+E=3+4]

=

' NR (400 MHz, CDCls) & 8.31 (d, J = 8.6 Hz, 2H), 7.72 (d, J = 8.7 Hz, 2H), 7.64 (d, J = 8.0 Hz,

2H), 7.55 (t, J = 7.7 Hz, 2H), 7.47 (d, J = 6.9 Hz, 1H), 2.76 (s, 3H); 13C NMR (101 MHz, CDCl3) &

179.99 (s), 152.94 (s), 149.08 (s), 143.88 (d, J = 7.7 Hz), 130.78 (s), 130.20 (s), 129.13 (s), 128.34
(s), 124.72 (s), 123.09 (s), 77.49 (s), 77.17 (s), 76.85 (s), 14.51 (s); HRMS (ESI-QIOF) calcd for

CootiN:058e 412.0200 ([M + HI'), found: 412.0194.

o}. [3}FE 3h]: 4-(3-WE-4-24-1-H9-1,4-t)slo| =2 Ay =& =[2,3-c] FHFES-6-L)HNZYo]E

[3}8H= 3h]

N ]
N Se

(4-(3-methyl-4-oxo-1-phenyl-1,4-dihydroseleno—pyranol2,3-clpyrazol-6-yl)benzoate)

A7) Al A FEF A weyge HeEE FEAE2 A7) (335 2a](0.03g, 0.104mmol)E AFE8}glaL, o}
4 slglol=g -H 2R A4-d 'z ol EE ALgatgitt. mek, AEst AAolA Z A (Flash) A ZvE 1]
(AAF/Et0ACc=5: D E 7] [818E 3h]e] 94 1A (m.p. 172~174TC, & 30%) 13.8mg(0.032mmol)S F53+31

=

'H NMR (400 MHz, CDCly) & 8.12 (d, J = 8.3 Hz, 2H), 7.65 (dd, J = 13.4, 8.2 Hz, 4H), 7.56 (t, J = 7.7
Hz, 2H), 7.48 (d. J = 7.6 Hz, 1), 4.41 (q, J = 7.1 Hz, 2H), 2.77 (s. 3H), 1.41 (t, J = 7.1 Hz, 3H);
“C NMR (101 MHz, CDCly) & 180.35 (s), 165.74 (s), 152.79 (s). 145.72 (s), 141.76 (s). 139.27 (s).

137.47 (s), 132.48 (s), 130.65 (s), 130.11 (s), 129.75 (s), 128.93 (s), 127.22 (s), 123.07 (s), 117.34
(s), 77.48 (s), 77.16 (s), 76.84 (s), 61.58 (s), 14.48 (d, J = 5.8 Hz); HRMS (ESI-QTOF) calcd for

CostlioNo059e 439.0561 ([M + HI'), found: 439.0561.

2. [BFE 3i]: 3-vE-6-md-1-(p-E2) A =y e [2,3-c] ¥ SE-4(1H)-2
[3}8= 3i]
0

N
N Se

]

(3-methyl-6-phenyl-1-(p-tolyl)selenopyrano[2,3-clpyrazol-4(1H)-one)

A7) dAA FES Ageddhe JHER A2 A7) [38E 2b](0.03g, 0.98%mol)E AHEEGI, o}
g o=z HEdlAdls ARESISY. ®d, Ayl AXelA Z# Al (Flash) ﬂiﬁilﬂﬁ(ﬂﬁ
/EtOAc=3:1) & A7) [33HE 3119 A A (m.p. 161~163°C, & 49%) 18.24mg(0.048mmol)S F538FiTh.

ja

' NMR (400 MHz, CDCls) & 7.54 (dd, J = 10.5, 8.1 Hz, 4H), 7.46 (d, J = 6.6 Hz, 3H), 7.34 (d, J =
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[0349]

[0350]

[0351]
[0352]

[0353]

[0354]

[0355]

[0356]

[0357]
[0358]

[0359]

[0360]

[0361]
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Hz, 2H), 7.22 (s, 1H), 2.76 (s, 3H), 2.43 (s, 3H); lSC NMR (101 MHz, CDCl3) & 180.69 (s), 152.45 (s),

147.23 (s), 138.99 (s), 137.82 (d, J = 8.5 Hz), 136.86 (s), 130.62 (d, J = 14.0 Hz), 129.49 (s),
128.77 (s), 127.17 (s), 122.98 (s), 117.15 (s), 77.63 - 77.05 (m), 76.84 (s), 21.35 (s), 14.51 (s);

HRMS (ESI-QTOF) caled for CoHyN:0Se 381.0506 ([M + H1'), found: 381.0492.
2+, [BE 3j1: 3-dE-1,6-tud A = x[2,3-c]FFE-4(1)-2

[8t3H& 3j]

(3-ethyl-1,6-diphenylselenopyranol[2,3-clpyrazol-4(1H)-one)

A7) GA A FES Ay edde IgEE FEAZ A7) [38E 2¢](0.03g, 0.099mmol)E A8, of
g gglolzz Bz ualdls ARESIU. me, Agg Aol ZA(Flash) FAZvtEE S (P4t
JEtOAc=5:1)2 A7) [33E 3519 3 :A (m.p. 119~120C, F& 82%) 30.70mg(0.048mol) S =34},

' NMR (400 MHz, CDCls) & 7.68 (d, J = 7.5 Hz, 6H), 7.56 (dt, J = 11.8, 5.4 Hz, 12H), 7.50 - 7.41 (m,

12H), 7.23 (s, 3H), 3.21 (q, J = 7.5 Hz, 6H), 1.40 (t, J = 7.5 Hz, 10H); 13C NMR (101 MHz, CDCl;) &

180.43 (s), 158.02 (s), 147.03 (s), 139.42 (s), 137.75 (s), 130.71 (s), 130.04 (s), 129.51 (s), 128.84
(d, J = 13.2 Hz), 127.20 (s), 123.13 (s), 77.48 (s), 77.16 (s), 76.84 (s), 29.85 (s), 22.20 (s), 13.25

(s): HRMS (ESI-QTOF) calcd for CyHiN:0Se 381.0506 ([M + H1'), found: 381.0515.
I+, [33E 3k]: 3-0o)AZzg-1,6-t)Hd A =g (2,3-c]FF=-4(1)-&
[3}8HE 3k]

(3-isopropyl-1,6-diphenylselenopyranol2,3-c]pyrazol-4(1/H)-one)

A7) AN S5 A=y VeEE FuA2 7] [85E 2d]1(0.03g, 0.095mmo0l)E AHE-EHGlar, of
g gelolzR HER ‘%ﬂﬁ% ARESETE. wEg, Aggt ARelx E#A(Flash) ﬂiH}EZ‘jﬂA(fﬂ!&

/EtOAc=5:1)=2 737] [3}e+& 3k]e] &4 A (58 73%) 27.10mg(0.069mmol )& 53kt
'HNWR (400 Milz, CDCl) 6 7.71 - 7.66 (m, 2), 7.59 - 7.52 (m, 4I), 7.49 - 7.42 (m, 4H), 7.24 (s, 1H),

3.90 (dt, J = 13.8, 6.9 Hz, 1H), 1.43 (d, J = 6.9 Hz, 6H); “C R (101 MHz, CDCl3) & 180.32 (s),

161.86 (s), 146.59 (s), 139.49 (s), 138.14 (s), 137.71 (s), 130.65 (s), 130.00 (s), 129.48 (s), 129.04
(s), 128.72 (s), 127.16 (s), 123.23 (s), 116.34 (s), 77.48 (s), 77.16 (s), 76.84 (s), 29.83 (s), 28.11

(s), 21.63 (s); HRMS (ESI-QTOF) calcd for CouHigN,OSe 395.0663 ([M + H]+), found: 395.0661.

El. [BFE 31]: 3-Ale]EEZ==2d-1,6-UddAd =3 [2,3-c] T FE-4(1H) -2
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[0362]
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[0364]

[0365]

[0366]

[0367]

[0368]

[0369]
[0370]

[0371]

[0372]

[0373]

[0374]

[0375]
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(3-cyclopropyl-1,6-diphenylselenopyranol2,3-clpyrazol-4(1H)-one)

A7) GAA 5 Adeyds JEEE FEAE A7) [33E 20]1(0.03g, 0.095mmol ) S AR, o}
g o=z HI RWlAS  ARSSITE. EgE, AEgt AelA FAI(Flash) A2wlEE3] (At
JEtOAc=5:1) = A7) [33E 3119 3 A (m.p. 148~150TC, 48 85%) 31.50mg(0.080mmol)< F53515th.

I NMR (400 MHz, CDCl3) & 7.66 - 7.61 (m, 2H), 7.59 - 7.50 (m, 4H), 7.50 - 7.40 (m, 4H), 7.26 (s, 1H),

3.08 - 3.00 (m, 1H), 1.15 - 1.06 (m, 4H); C NVMR (101 MHz, CDCls) & 180.58 (s), 158.18 (s), 146.64

(s), 139.30 (s), 137.49 (d, J = 11.1 Hz), 130.54 (s), 129.82 (s), 129.34 (s), 128.78 (s), 128.54 (s),
127.04 (s), 122.93 (s), 117.37 (s), 77.31 (s), 76.99 (s), 76.67 (s), 9.55 (s), 8.73 (s); HRMS (ESI-

QTOF) caled for CotiN.0Se 393.0506 ([M + HI'), found: 393.0529.
s, [SHE 8ml: 1,3,6-E ¥4 =92 [2,3-c] ¥ TFE-4(1)-2

[3}eh= 3m]

(1,3,6-triphenylselenopyranol2,3-clpyrazol-4(1H)-one)

A7) GAA FEE dywvete gEE FEAZ A7) [3FE 2£]1(0.03g, 0.085mmol)E AR AL, of
g defel=z HER tﬂme ARgERdT. 3, APyt AdolA Z# A (Flash) «EU}EZWA(@J&
/EtOAC=5: 1) E 7] [33E 3m]e] &4 uA| (58 43%) 15.75mg(0.037mmol )& F-53}3Th.

' NIR (400 MHz, CDCl;) & 8.05 - 7.99 (m, 2H), 7.75 (d, J = 7.3 Hz, 2H), 7.59 (dd, J = 9.8, 4.8 Hz,

AH), 7.53 - 7.43 (m, 7H), 7.29 (s, 1H); C NMMR (101 MHz, CDCls) & 179.57 (s), 154.47 (s), 146.26 (s),

139.21 (d, J = 11.5 Hz), 137.53 (s), 132.03 (s), 130.77 (s), 130.09 (s), 129.80 (s), 129.53 (s),
129.40 - 128.96 (m), 128.05 (s), 127.19 (s), 123.65 (s), 116.43 (s), 77.42 (d, J = 11.5 Hz), 77.16

(s), 76.84 (s), 0.14 (s); HRMS (ESI-QTOF) calcd for CuuHiN.0Se 429.0506 ([M + H]+), found: 429.0501.

(2) AR -2 o} Fvjd e &

7 571 (reflux condenser) B A% (septum)e] S1= 27 Zeh2Fel ZehE 3hgh= 20 mol%, ¥2=¥ 3t
= 40 mol% % t-BusPHBF,(tert-butylphosphonium tetrafluoroborate) 40 mol%S Yil, F7}¥ oz it

((CH3)3CCO0H, Pivalic acid) 0.15 mmol, BHFAI4(CsyCOs, Caesium carbonate) 0.3 mmol % t]WEolA Eofu}

o] = (DMA, Dimethylacetamide, 0.1M)ol] &3] A7) l A F53 Ayl JHEE FEAES H7)E
AL Ashd A7 3eE 322 A AAdel T Wrog oyt Xty Ay ey YIEE f %
A5 F539 T

AN, ) BANA S5 Adwsehe NeEE AL [BE 2a1(0.03g, 0.104mol)E A8,



0

HSdl 10-2021-0106381

&7 ZetE Yrr=x 7] 20 AEsilet. 87 & Bl &2
w3}k = 3E (o7t A3kE Ay eyes vHgEE Aol & ()
x 2
s 5 X237 gt= TEN,, D)
Pd(PhCN),Cl, XPhos 49
Pd(Phs3).Cl, XantPhos 17
Pd(Phs)sCl, SPhos 18
Pd(Phs),Cl, RuPhos 38
Pd(Ph3).Cl, JhonPhos 39
Pd(Phs)sCl, tBuXPhos 60
Pd(PPhs), XPhos 46
Pd(0Ac), XPhos 75
[0377] 871 & 28 FESH, GAACIA ARgshs BEhE SEet 229 gRteg AAdE] 29ske] ofdrI7E A9
g Adedghe g feds £58 F g
[0378] T3, A7) ¥ 28 Fxsd ZetE SEEE Pd(0Ac), S AMEEal E47 =R XPhose AMgEE AS-, o
2 ZFd 8 =2 FEN)S 98 F s T F Uy

=y
EH]
(o]
L—C=CH R1
L
Ry \ Mels o9 N/ ' {
| X ety 2o N /
N-—N / Se
\ e za R S
Ry 2FEH4 1 ? shet 2
EH2
R 9 R4
L4 Ly
SLSHAI F AT 2jze 4 Bhet4 3
N | / et 2 s N | A o
ZetE s e N 4
R, R2
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NaoCl R4 Seq NaBH,
| N X 7 .
TEMPO N £ N
§|.-6_-!.5_I 1 -\N\ 1,4-dioxane §_|-'§|“Ll 2 \N /
! / Se
R,
R o
s : L4
eI iy
/
PIVOH, (t-Bu)sPHBF, N __ﬂ\Ar
/ Se
Ry
S8l 3
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