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[131]
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[132]
[133]
[134]
[135]
[136]

[z 1]

KA-01, KA-02, KA-032] &4

KA-019] A4
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o HFN ct Hzf‘ékf DIPEA /\{}TNF’X ‘z " O
HQA(_JA 7 » HO ./ NN S
ST Ne N n-BuOH, 105 °C, 48 h s By Y
HO OF \\\

[137]

[138]

[139]

[140]

[141]

[142]

KA-01: ((2R,3S,4R,5R)-5-(6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl (tert-butoxycarbonyl)sulfamate

@A 1: 452 (2R,3R,48,5R)-2-(6-chloro-9H-purin-9-yl)-5-
(hydroxymethyl)tetrahydrofuran-3,4-diol (0.4 g, 1.4 mmol) & n-BuOH (1 ml)°f] 9]
31, 3-ethynylaniline (0.16 ml, 1.5 mmol)Z} DIPEA (0.48 ml, 2.8 mmol)E /-0l 4]
Vet el WS &3 E-S 105 °Coll A 48413 HES A AT HE-S £ B&
A 7vate] w2 F A3 5 Ethyl acetate 2 55 3F A UF §-7] 50l F4= Na2S04
= H7vetar, e gk 5, Zshstol A &ul E Al 7183 vk CH2C12/n-hex Z=71 o)l A
AAgste], 53 HES 173 mg (68% 5 &) D AT

A 2: &2 (2R,3R,48,5R)-2-(6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-5-
(hydroxymethyl)tetrahydrofuran-3,4-diol (50 mg, 0.136 mmol)< CH3CN (1.5 ml)°f]
=0] A1, burgess-type reagent (Org. Process Res. Dev. 2015, 19, 1299-1307) (44 mg,
0.15 mmol)& H7HeH -, 50 °Cell A 204 ZF &t Wb A Al whg =0l =&
A 7vate] w2 F A3 5 Ethyl acetate 2 55 3F A UF §-7] 50l F4= Na2S04
= H7vetar, e gk 5, Zststol A &ul E Al 7183 vk CH2C12/n-hex 271 o)l A
AAgste], £ EES 23 mg 31% T5&) AT

IH NMR (300 MHz, MeOD) 68.46 (s, 1H), 8.40 (s, 1H), 8.07 (t, ] = 1.9 Hz, 1H),
7.83-7.77 (m, 1H), 7.34 (1, =7.9 Hz, 1H), 7.20 (dt, J = 7.7, 1.3 Hz, 1H), 6.12 (d, J =
5.0Hz, 1H),4.71 (t,J=5.1 Hz, 1H), 4.54 (dd, J = 6.2, 3.7 Hz, 2H), 4.43 (t, ] = 4.8 Hz,
1H), 4.34 (q, J = 3.9 Hz, 1H), 3.50 (s, 1H), 1.42 (s, 9H)

KA-02: ((2R,3S,4R,5R)-5-(6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl ((2,2,2-trifluoroethoxy)carbonyl)sulfamate
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[143]

[144]

[145]

[146]

[147]

[148]

[149]
[150]

[151]

(2R,3R,4S,5R)-2-(6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-5-
(hydroxymethyl)tetrahydrofuran-3,4-diol & &&= 3to], KA-01 34 @A 2¢]
X1 TFE burgess-type reagent (Adv. Synth. Catal. 2013, 355, 3363-3368)A}-&3} ¢,
KA-017 543 W o2 R sdas A3l

IH NMR (300 MHz, MeOD) 68.60 (s, 1H), 8.45 (s, 1H), 8.08-8.07 (m, 1H),
7.83-7.79 (m, 1H), 6.16 (d, J = 6.0 Hz, 1H), 4.73 - 4.67 (m, 1H), 4.53 - 4.42 (m, 2H),
4.41-4.38(m, 1H), 4.33-4.30 (m, 3H), 3.50 (s, 1H)

KA-03: ((2R,3S,4R,5R)-5-(6-((3-ethynylphenyl)amino)-9H-purin-9-y1)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl cyanosulfamate

g @ /=N

- O T

e SM. -~ N H

N @ © \i’j‘ 'MKQ/N.
HO :ME}H N%& 1

(2R,3R,4S,5R)-2-(6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-5-
(hydroxymethyl)tetrahydrofuran-3,4-diol & &&= 3to], KA-01 34 @A 2¢]
X1 TFE burgess-type reagent (Adv. Synth. Catal. 2013, 355, 3363-3368)A}-&3} ¢,
KA- OIJ/]_ E%q_} tﬂ—lﬂq o7 E._LQ_GLEE 1:}\}\14‘

IH NMR (300 MHz, MeOD) 6 8.49 (s, 1H), 8.46 (s, 1H), 8.07 (s, 1H), 7.82 (d, J =
8.4 Hz, 1H), 7.34 (t,J =8.0 Hz, 1H), 7.19 (d, J = 7.6 Hz, 1H), 6.16 (d, J = 5.5 Hz, 1H),
4.72 - 4.64 (m, 1H), 4.47 - 4.37 (m, 2H), 4.36-4.33 (m, 1H), 3.69 (s, 1H), 3.49 (s, 1H)

KA-049] 374

KA-04: ((2R,3S,4R,5R)-5-(2-chloro-6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-
3,4-dihydroxytetrahydrofuran-2-yl)methyl (tert-butoxycarbonyl)sulfamate
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[152] (2R,3R,4S5,5R)-2-(2-chloro-6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-5-
(hydroxymethyl)tetrahydrofuran-3,4-diol 2 & & 2 & 3Fo], KA-012] @ A|]29} &

ol s} H]—HJ o7 E._LQ_G]—%—E Aot}

[153] IH NMR (300 MHz, MeOD) 68.46 (s, 1H), 8.01 (s, 1H), 7.86 (d, J = 8.4 Hz, 1H),
7.38 (t,J=8.0Hz, 1H), 7.24 (d,J =7.8 Hz, 1H), 6.09 (d, J = 5.1 Hz, 1H), 4.67 (t,J =
5.1Hz, 1H), 4.50 - 4.31 (m, 4H), 3.53 (s, 1H)

[154]  KA-059] §4

[155] KA-05: ((2R,35,4R,5R)-3,4-dihydroxy-5-(6-((3-methoxyphenyl)amino)-9H-purin-9-
yDtetrahydrofuran-2-yl)methyl (tert-butoxycarbonyl)sulfamate

[156]
~r° w

f/

\“

O

[157] (2R,35,4R,5R)-2-(hydroxymethyl)-5-(6-((3-methoxyphenyl)amino)-9H-purin-9-
yDtetrahydrofuran-3,4-diol& &% =2 & 5to], KA-019] @729} s LA g o=
E 3% Q’ 6]'? = T« /\/\q

[158] LC/MS [M+H]" = 553

[159] KA-069] &4

[160] KA-06: ((2R,3S,4R,5R)-5-(6-((3-ethynylphenyl)amino)-9H-purin-9-y1)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl (methoxycarbonyl)sulfamate

[161]
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[162]

[163]

[164]
[165]

[166]

[167]

[168]

[169]
[170]

[171]

(2R,3R,4S,5R)-2-(6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-5-
(hydroxymethyl)tetrahydrofuran-3,4-diol-& & %& 2 2 3o}, KA-0134 <] TA12
ol 4] T}E burgess-type reagent (CAS 29684-56-8)A}-8-31 ], KA-013} -5 & v
S 2 HasfaEs A/l

IH NMR (300 MHz, MeOD) 68.60 (s, 1H), 8.45 (s, 1H), 8.08 (t, ] = 1.6 Hz, 1H),
7.81(d,J=8.3Hz, 1H), 7.34 (t, J =79 Hz, 1H), 7.19(d, J =7.6 Hz, 1H), 6.16 (d, J =
5.9 Hz, 1H), 4.74 - 4.69 (m, 1H), 4.41 (d, J = 4.9 Hz, 1H), 4.31 (s, 2H), 3.70 (s, 1H),
3.60 (s, 3H), 3.49 (s, 1H)

KA-079] 374

KA-07: ((2R,3S,4R,5R)-3,4-dihydroxy-5-(6-((3-((trifluoromethyl)th
io)phenyl)amino)-9H-purin-9-yl)tetrahydrofuran-2-yl)methyl (tert-

butoxycarbonyl)sulfamate

[mf\f

H 0 O N%\%
ot g T
7< 0O S OH
y O HO

=T

2R.,3S,4R,5R)-2-(hydroxymethyl)-5-(6-((3-((trifluoromethyl)thio)phenyl)amino)-9H-
purin-9-yDtetrahydrofuran-3,4-diol2 &= 2 = }o], KA-012] ©HA| 29} & U g
WRo R R e AT

IH NMR (300 MHz, MeOD) 68.49 (s, 1H), 8.48 (s, 1H), 8.38 - 8.37 (m, 1H), 8.06
-8.00 (m, 1H), 7.49 (t, J =7.9 Hz, 1H), 7.40 (d, J =7.7 Hz, 1H), 6.14 (d, ] = 5.3 Hz,
1H), 4.73 (t,J =5.2 Hz, 1H), 4.50 - 4.44 (m, 2H), 4.43 (d,J =4.6 Hz, 1H), 4.34 (t,] =
3.7Hz, 1H), 1.42 (s, 9H)

KA-089] 34

KA-08: ((2R,3R,4S,5R)-5-(6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-4-fluoro-3-
hydroxytetrahydrofuran-2-yl)methyl (tert-butoxycarbonyl)sulfamate
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[172]

[173]

[174]

[175]

[176]

[177]

[178]

[179]
[180]

[181]
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(2R,3R,4S5,5R)-5-(6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-4-fluoro-2-
(hydroxymethyl)tetrahydrofuran-3-ol-& & W& 2 2 slo], KA-012] 7|29} &L gt
o RESTES AL

IH NMR (300 MHz, MeOD) 68.47 (s, 1H), 8.34 (d, J =2.4 Hz, 1H), 8.06 (d,J = 1.9
Hz, 1H), 7.80 (dt, J = 8.3, 1.7 Hz, 1H), 7.35 (t, ] =7.9 Hz, 1H), 7.20 (dt, ] = 7.6, 1.3
Hz, 1H), 6.59 (dd, J = 17.3, 3.9 Hz, 1H), 5.18 (dt, J = 51.9, 3.5 Hz, 1H), 4.64 (dd, J =
4.3,2.8 Hz, 1H), 4.56 (d, ] =5.0 Hz, 2H), 4.27 (q, ] = 4.8 Hz, 1H), 3.50 (s, 1H), 1.43
(s, 9H)

KA-099] 374

KA-09: ((2R,3R,4S,5R)-4-fluoro-3-hydroxy-5-(6-((3-((trifluoromethyl)th
io)phenyl)amino)-9H-purin-9-yl)tetrahydrofuran-2-yl)methyl (tert-

butoxycarbonyl)sulfamate

N/*?&N
HO' _./A H
FOoN.
NN
e
S,

(2R,3R,4S,5R)-4-fluoro-2-(hydroxymethyl)-5-(6-((3-((trifluoromethyl)th
io)phenyl)amino)-9H-purin-9-yl)tetrahydrofuran-3-ol-e & &2 & 3}o], KA-012]
GA2e} A WO R HHFES A3

IH NMR (300 MHz, MeOD) 88.52 (s, 1H), 8.43 (d,J =2.3 Hz, 1H), 8.40(t,J =1.7
Hz, 1H), 8.08 - 8.03 (m, 1H), 7.51 (t, J =79 Hz, 1H), 742 (d, ] = 7.7 Hz, 1H), 6.61
(dd,J=17.1,3.9 Hz, 1H), 5.29 - 5.08 (m, 1H), 4.69 - 4.60 (m, 1H), 4.43 (d, ] =5.2 Hz,
2H), 4.28 (t, ] = 4.7 Hz, 1H), 1.45 (s, 9H)

KA-10, KA-11 2 KA-12¢] 34

KA-10: tert-butyl (N-(((2R,3S,4R,5R)-5-(4-((3-ethynylphenyl)amino)-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)-3,4-dihydroxytetrahydrofuran-2-yl)methyl)sulfamoyl)

carbamate
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H
T
G //SxN
O O
H
TE)—@\VH
HOY ™ A H
OH N N
NN QD

[182]

[183]

[184]

[185]

[186]

[187]

(2R,3S,4R,5R)-2-(aminomethyl)-5-(4-((3-ethynylphenyl)amino)-7H-pyrrolo[2,3-
d]pyrimidin-7-yltetrahydrofuran-3,4-diol & &4 =4 & 3to], KA-019] @429} &
Ak o= B ESeHES AU

IH NMR (300 MHz, DMSO) 610.92 (s, 1H), 10.92 (s, 1H), 8.55 (s, 1H), 8.46 (s,
1H), 8.17 (s, 1H), 7.98 (d, ] = 8.5 Hz, 1H), 7.35 (t, ] = 8.0 Hz, 1H), 7.15 (d, J = 7.6 Hz,
1H), 592 (d,J =6.6 Hz, 1H), 5.54 (d, J = 6.2 Hz, 1H), 5.34 (d, J =4.4 Hz, 1H), 4.74
(q,J=6.0Hz, 1H), 4.18 (s, 1H), 4.17 - 4.07 (m, 2H), 3.17 (d, J = 5.2 Hz, 1H), 1.75 (s,
1H), 1.37 (s, 9H)

KA-11: methyl (N-(((2R,3S,4R,5R)-5-(4-((3-ethynylphenyl)amino)-7H-pyrrolo[ 2,3-
d]pyrimidin-7-yl)-3,4-dihydroxytetrahydrofuran-2-yl)methyl)sulfamoyl)carbamate

=
el
s

Nt

/A

(2R,3S,4R,5R)-2-(aminomethyl)-5-(4-((3-ethynylphenyl)amino)-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)tetrahydrofuran-3,4-diol & &% &2 & dto], KA-013/d o] @42
ol 4] T}E burgess-type reagent (CAS 29684-56-8)A}-8-31 ], KA-013} -5 & v
S 2 HasfaEs A/l

IH NMR (300 MHz, DMSO) 610.14 (s, 1H), 8.55 (s, 1H), 8.48 (s, 1H), 8.18 (t,J =
1.9 Hz, 1H), 7.98 (dd, ] = 8.4, 2.2 Hz, 1H), 7.35 (t, ] = 8.0 Hz, 1H), 7.15 (d, ] = 7.6 Hz,
1H), 4.74 (q,J = 6.1 Hz, 1H), 4.18 (s, 1H), 4.14 - 4.07 (m, 2H), 3.56 (s, 3H), 3.05 (q, J
=7.3 Hz, 2H)
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[188]

[189]

[190]

[191]

[192]

[193]

[194]

[195]

[196]
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KA-12: tert-butyl (N-(((2R,3S,4R,5R)-5-(4-((3-ethynylphenyl)amino)-7H-

pyrrolo[2,3-d]pyrimidin-7-yl)-3,4-dihydroxy-3-methyltetrahydrofuran-2-

yl)methyl)sulfamoyl)carbamate

(2R,3S,4R,5R)-2-(aminomethyl)-5-(4-((3-ethynylphenyl)amino)-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)-3-methyltetrahydrofuran-3,4-diol-& &%= 2 & lo], KA-012]
Aet Ao R BRFES Aot

IH NMR (300 MHz, MeOD) 68.31 (s, 1H), 7.96 (s, 1H), 7.82 - 7.75 (m, 1H), 7.67
(d,J=3.7Hz, 1H), 7.34 (t, J =79 Hz, 1H), 7.20 (d, ] = 7.3 Hz, 1H), 6.82 (d, ] =3.8
Hz, 1H), 6.36 (d, J =7.9 Hz, 1H), 4.40 (d, J = 8.1 Hz, 1H), 4.37 - 4.35 (m, 2H), 4.22 (t,
J=3Hz, 1H), 3.50 (s, 1H), 1.52 (s, 3H), 1.47 (s, 9H)

KA-13 2 KA-149] 34

KA-13: ((2R,3S,4R,5R)-5-(4-((3-ethynylphenyl)amino)- 1H-pyrazolo[3,4-
d]pyrimidin-1-yl)-3,4-dihydroxytetrahydrofuran-2-yl)methyl (tert-

butoxycarbonyl)sulfamate

yix
Q}T/Qms@g
0 oo\ _o "
v Nf N H
Nen o Y
/)

Z 952 (2R,3R,48,5R)-2-(4-((3-ethynylphenyl)amino)- 1 H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)-5-(hydroxymethyl)tetrahydrofuran-3,4-diol- reference (J. Med.
Chem. 1981, 24, 1165-1172)% Fa1ste] 3443 5 KA-012] @729} &L gt i
o2 BRI =E AU

IH NMR (300 MHz, MeOD) 08.46 (s, 1H), 8.25 (s, 1H), 8.01 (s, 1H), 7.81 (d, J =
8.1 Hz, 1H), 7.39 (t, ] =7.9 Hz, 1H), 7.28 (d, J = 7.6 Hz, 1H), 6.40 (d, ] = 2.8 Hz, 1H),
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4.76 - 4.70 (m, 1H), 4.66 (t, J = 5.3 Hz, 1H), 4.39 - 4.21 (m, 2H), 4.24 - 4.15 (m, 1H),
3.55 (s, 1H), 1.40 (s, 9H)

[197] KA-14: ((2R,3S,4R,5R)-5-(4-((3-ethynylphenyl)amino)-3-iodo-1H-
pyrazolo[3,4-d]pyrimidin- 1-yl)-3,4-dihydroxytetrahydrofuran-2-yl)methyl (tert-

butoxycarbonyl)sulfamate

[198] \%/

[199] =954 (2R,3R,4S,5R)-2-(4-((3-cthynylphenyl)amino)-3-iodo- 1 H-pyrazolo[3,4-
d]pyrimidin-1-yl)-5-(hydroxymethyl)tetrahydrofuran-3,4-diol- reference (J. Med.
Chem. 1981, 24, 1165 1172)5 FHarste] ek 5, KA-019] ©A29} & gk W
o2 BRI =E AU

[200] IH NMR (300 MHZ, MeOD) 68.48 (d, J =3.1 Hz, 1H), 8.13 (s, 1H), 8.01 (s, 1H),
7.78 (d,J=8.3Hz, 1H), 7.41 (t, J=79 Hz, 1H), 7.41 (t, J=7.9 Hz, 1H), 6.34 (d, ] =
3.1Hz, 1H), 4.73 - 4.68 (m, 1H), 4.60 (t, J = 5.2 Hz, 1H), 4.43 (t, ] = 6.9 Hz, 1H), 4.30
(t,J=5.4 Hz, 2H), 3.58 (s, 1H), 1.41 (s, 9H)

[201]  KA-16 X KA-17¢9] §4H

[202] KA-16: ((2R,3R,4S,5R)-5-(6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-4-fluoro-3-
hydroxytetrahydrofuran-2-yl)methyl ((2,2,2-trifluoroethoxy)carbonyl)sulfamate

[203] FsC

-0

x\f‘ A

[204] (2R,3R,4S,5R)-5-(6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-4-fluoro-2-
(hydroxymethyl)tetrahydrofuran-3-ol-2 & &4 =& 3to, KA-01 @A 20 A v} &
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[205]
[206]

[207]

[208]

[209]

[210]
[211]

[212]

[213]

23

burgess-type reagent (Adv. Synth. Catal. 2013, 355, 3363-3368)A}-8-3}o], KA-012}
A Ho R BRsetes Al

LC/MS [M+H]" = 575

KA-17: ((2R,3R,4S,5R)-4-fluoro-3-hydroxy-5-(6-((3-((trifluoromethyl)th
io)phenyl)amino)-9H-purin-9-yl)tetrahydrofuran-2-yl)methyl ((2,2,2-

trifluoroethoxy)carbonyl)sulfamate

(2R,3R,4S,5R)-4-fluoro-2-(hydroxymethyl)-5-(6-((3-((trifluoromethyl)th
io)phenyl)amino)-9H-purin-9-yl)tetrahydrofuran-3-ol& & %& 2 & slo], KA-01 ¢
A 20| 4 T} burgess-type reagent (Adv. Synth. Catal. 2013, 355, 3363-3368)A}-8-3}
o], KA-017} g o2 B xsahesg Aol

IH NMR (300 MHz, MeOD) 68.51 (s, 1H), 8.43 (d, J = 2.2 Hz, 1H), 8.39 (s, 1H),
8.08 - 8.02 (m, 1H), 7.50 (t, J =7.9 Hz, 1H), 7.42 (d, J = 7.8 Hz, 1H), 6.60 (dd, J =
17.2,3.9 Hz, 1H), 5.18 (dt, J =51.9, 3.4 Hz, 2H), 4.68 - 4.58 (m, 1H), 4.52 (q,J=8.9
Hz, 2H), 4.39 (d, J = 5.2 Hz, 2H), 4.26 (q, ] = 4.8 Hz, 1H)

KA-18 2 KA-199] 343

KA-18: ((2R,3R,4S,5R)-5-(6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-4-fluoro-3-
hydroxytetrahydrofuran-2-yl)methyl (isopropoxycarbonyl)sulfamate

TN o

! } ;S\
O g o e

(2R,3R,4S,5R)-5-(6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-4-fluoro-2-
(hydroxymethyl)tetrahydrofuran-3-ol-2 & &4 =& 3to, KA-01 @A 20 A v} &

PCT/KR2024/017120
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[214]

[215]

[216]

[217]

[218]
[219]
[220]

[221]

[222]

24
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burgess-type reagent (Org. Process Res. Dev. 2015, 19, 1299-1307)A-8-3} o], KA-01
I Esdd g or RIS AU

IH NMR (300 MHz, MeOD) 68.46 (d, J = 0.9 Hz, 1H), 8.41 - 8.37 (m, 1H), 8.07 (d,
J=2.0Hz, 1H),7.81 (d,J=8.3 Hz, 1H), 7.35 (t, J =7.9 Hz, 1H), 7.20 (d, ] = 7.7 Hz,
1H), 6.58 (dd, J=17.2,3.9 Hz, 1H), 5.12 (dd, J = 51.8, 3.1 Hz, 1H), 4.62 (d, J = 14.6
Hz, 1H), 4.65 - 4.57 (m, 1H), 4.45 - 4.38 (m, 2H), 4.27 - 4.23 (m, J = 4.9 Hz, 1H), 3.64
(d,J=2.1Hz, 1H), 3.50 (s, 1H), 1.21 (d, J = 6.2 Hz, 6H)

KA-19: ((2R,3R,45,5R)-4-fluoro-3-hydroxy-5-(6-((3-((trifluoromethyl)th
io)phenyl)amino)-9H-purin-9-yl)tetrahydrofuran-2-yl)methyl
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