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n-BuOH, 105 °C, 48 h

((2R,3S,4R,5R)-5-(6-((3-ethynylphenyl )amino)-9H-purin-9-y1)-3,4-dihydroxytetrahydrofuran-2-

CH4CN, 50 °C, 20 h

[Azd 1]

[AA]

KA-01, KA-02, KA-039] §A
HO

KA-019] A

KA-01:

[0131]
[0133]
[0134]
[0135]
[0136]
[0137]



[0138]

[0139]

[0140]

[0142]

[0143]
[0144]

[0145]

[0147]

[0148]

[0149]

ZIHSd 10-2025-0075265

yl)methyl (tert-butoxycarbonyl)sulfamate

a94A 10 EEEA (2R,3R,4S,5R)-2-(6-chloro-9H-pur in-9-y1)-5-(hydroxymethyl ) tetrahydrofuran-3,4-diol
(0.4 g, 1.4 mmol) = n-BuOH (1 ml)o] =9°]iL, 3-ethynylaniline (0.16 ml, 1.5 mmol)Z} DIPEA (0.48 ml,
2.8 mmol)E elA H7FsITh. WHEEdES 105 TellA 48A17F WA, Wk E3Eo] S5 H7hetd]
W $A% 5, Ethyl acetate® FZ3sItt. F715ol 5 Na2S04E FH7hskar, 3 5, 7stelA &
& A A, CH2C12/n-hex Z7Aol| A H@@ﬂ@,%ﬁﬂ?&%ﬁﬂh@(%%?%% LA

oA 2: e (2R, 3R, 4S,5R)-2-(6-((3-ethynylphenyl)amino)-9H-pur in-9-y1)-5-
(hydroxymethyl)tetrahydrofuran-3,4-diol (50 mg, 0.136 mmol)< CH3CN (1.5 ml)o] *59]3l, burgess-type
reagent (Org. Process Res. Dev. 2015, 19, 1299-1307) (44 mg, 0.15 mmol)& X 7}3+ &, 50 TelA 20A17P
S WEEAIZ T, RS EfEC] BS bt wheE A F, Ethyl acetate® FESIGTH. {715l F
Na2s04& #H7pstar, Ak &, zstatel A &mjE A7 8T, CH2C12/n-hex Z71ol A AA7 3}, Eiﬂdﬂ
S 23 mg (31% F5&) ATt

1H NMR (300 MHz, MeOD) &8.46 (s, 1H), 8.40 (s, 1H), 8.07 (t, J = 1.9 Hz, 1H), 7.83 - 7.77 (m, 1H),
7.34 (t, J =7.9Hz, 1), 7.20 (dt, J = 7.7, 1.3 Hz, 1H), 6.12 (d, J = 5.0 Hz, 1H), 4.71 (t, ] = 5.1
Hz, 1), 4.54 (dd, J = 6.2, 3.7 Hz, 2M), 4.43 (t, J = 4.8 Hz, 1), 4.34 (q, J = 3.9 Hz, 1), 3.50 (s,
1), 1.42 (s, 9H)

KA-02: ((2R,3S,4R,5R)-5-(6-((3-ethynylphenyl)amino)-9H-pur in-9-y1)-3,4-dihydroxytetrahydrofuran-2-
yD)methyl ((2,2,2-trifluoroethoxy)carbonyl)sulfamate

(2R, 3R,4S,5R)-2-(6-((3-ethynylphenyl)amino)-9H-pur in-9-y1)-5-(hydroxymethyl ) tetrahydrofuran-3,4-diol &
ZUEAZ 3to], KA-01 3 EAI200 A4 Y2 burgess—type reagent (Adv. Synth. Catal. 2013, 355, 3363-
3368)AF8-31o], KA-017} et o ® ERSFEES AT,

1H NMR (300 MHz, MeOD) §8.60 (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-pur in-9-y1)-3,4-dihydroxytetrahydrofuran-2-

yl)methyl cyanosulfamate

H O
N 0 /=N
v ;§‘13’/‘“”i;ﬁly-h4 H
N NN
O \\ 3 \;)Y I RN
HO  ©oH N N -

(2R, 3R,4S,5R)-2-(6-((3-ethynylphenyl)amino)-9H-pur in-9-y1)-5-(hydroxymethyl ) tetrahydrofuran-3,4-diol <
ZUEAZ 3to], KA-01 A EAI200 A4 YE burgess—type reagent (Adv. Synth. Catal. 2013, 355, 3363-
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[0150]

[0152]

[0153]

[0154]

[0155]

[0156]

[0158]

[0159]

[0160]
[0161]

[0162]

[0164]

[0165]

ZIHSd 10-2025-0075265

shtEs Aol

1H NMR (300 MHz, MeOD) & 8.49 (s, 1H), 8.46 (s, 1H), 8.07 (s, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.34 (t,
J=8.0Hz, 1), 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)

tlo

3368)AH&-38e], KA-013 Uddk o B3

K

KA-049) A

KA-04: ((2R,3S,4R,5R)-5-(2-chloro-6-((3-ethynylphenyl )amino)-9H-pur in-9-y1)-3, 4~
dihydroxytetrahydrofuran-2-yl)methyl (tert-butoxycarbonyl)sulfamate

H o
o._N-g oo /=N H
AL TN
o © =T |
HO ’OH N~ _N

Cl
I

(2R, 3R,4S,5R)-2-(2-chloro—6-((3-ethynylpheny! )amino)-9H-pur in-9-y1 )-5-(hydroxymethyl ) tetrahydrofuran—
3,4-diolS ST EAZ 3}, KA-019] TA129} LS WHoZ HxsstES AU,

1H NMR (300 MHz, MeOD) §8.46 (s, 1H), 8.01 (s, 1H), 7.86 (d, J = 8.4 Hz, 1H), 7.38 (t, J = 8.0 Hz,
1H), 7.24 (d, J = 7.8 Hz, 1H), 6.09 (d, J = 5.1 Hz, 1H), 4.67 (t, J = 5.1 Hz, 1H), 4.50 - 4.31 (m,
4H), 3.53 (s, 1H)

kA-05¢] ¥4

KA-05: ((2R,3S,4R,5R)-3,4-dihydroxy-5-(6-((3-methoxyphenyl )amino)-9H-pur in-9-yl ) tetrahydrofuran-2-
yD)methyl (tert-butoxycarbonyl)sulfamate

;27” 77’-N\
/,\
0O 0 0
Ve
HO' 5 —
OH N>/l>/N
N

(2R, 3S,4R, 5R)-2-(hydroxymethyl)-5-(6-((3-methoxyphenyl)amino)-9H-pur in-9-y1)tetrahydrofuran-3,4-diol <
SUEARE sto], KA-019] ©A2¢} FUS Wyog ERsstEs A,

LC/MS [T = 553

kA-06°] 4

KA-06: ((2R,3S,4R,5R)-5-(6-((3-ethynylphenyl)amino)-9H-pur in-9-y1)-3,4-dihydroxytetrahydrofuran-2-
yl)methyl (methoxycarbonyl)sulfamate
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[0166]
[0167]

[0168]

[0170]

[0171]

[0172]

[0173]

[0174]

[0176]

[0177]

[0178]
[0179]

[0180]

ZIHSd 10-2025-0075265

(2R, 3R,4S,5R)-2-(6-((3-ethynylphenyl)amino)-9H-pur in-9-y1)-5-(hydroxymethyl ) tetrahydrofuran-3,4-diol <
U542 3l KA-013H4 9] wHA|200 A T2 burgess—type reagent (CAS 29684-56-8)AF8-3}o] | KA-013 =<

WoE BESGES A

\i

o

1H NMR (300 MHz, MeOD) &68.60 (s, 1H), 8.45 (s, 1H), 8.08 (t, J = 1.6 Hz, 1H), 7.81 (d, J = 8.3 Hz,
M), 7.34 (t, J = 7.9 Hz, 1), 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-07¢) 4

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

N H
=
o 0 N

N~ T T
O~ & o NN F
7< o Ho  Of -

F

2R, 3S,4R,5R)-2-(hydroxymethyl)-5-(6-((3-((trifluoromethyl)thio)phenyl)amino)-9H-purin-9-
yDtetrahydrofuran-3,4-diol & 254 & 3}o], KA-019] ©@A2¢} U3 WHo g ZX33ES A,

1H 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 =7.9Hz, 1), 7.40 (d, J = 7.7 Hz, 1H), 6.14 (d, J = 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, J = 3.7 Hz, 1H), 1.42 (s, 9H)

KA-089] §A

KA-08: ((2R,3R,4S,5R)-5-(6-((3-ethynylphenyl)amino)-9H-purin-9-y1)-4-f luoro-3-hydroxytetrahydrofuran-
2-y1)methyl (tert-butoxycarbonyl)sulfamate

o H
% )

b

O o ‘o’\,o
e
3 N N
HO' —

F N

H
p ~N
NN /N

—

/i

(2R, 3R, 4S,5R)-5-(6-((3-ethynylphenyl)amino)-9H-pur in-9-y1)-4-f luoro—2-(hydroxymethyl)tetrahydrofuran—
3-olS ELEAZ 3}, KA-019] ©A29 U WHoE HRINES AU

1H 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
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[0182]

[0183]

[0184]
[0185]

[0186]

[0188]

[0189]

[0190]
[0191]

[0192]

[0193]

ZIHSd 10-2025-0075265

= 8.3, 1.7 Hz, 1), 7.35 (t, J = 7.9 Hz, 1H), 7.20 (dt, J = 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, J = 5.0 Hz, 2H),
4.27 (q, J = 4.8 Hz, 1H), 3.50 (s, 1H), 1.43 (s, 9H)

KA-099] A4

KA-09: ((2R, 3R, 4S,5R)-4-f luoro—-3-hydroxy-5-(6-((3-((trifluoromethyl)thio)phenyl)amino)-9H-pur in-9-
yl)tetrahydrofuran-2-yl)methyl (tert-butoxycarbonyl)sulfamate

,,/ 77,—H\ plo]
S

O 0" o

(2R, 3R,4S,5R)-4-f luoro-2-(hydroxymethyl)-5-(6-((3-((trifluoromethyl)thio)phenyl)amino)-9H-pur in-9-
yDtetrahydrofuran-3-0lS W& 2 3}, KA-019 ©HA|2¢9F 53 Wyor EF3gES A,

1H NMR (300 MHz, MeOD) &8.52 (s, 1H), 8.43 (d, J = 2.3 Hz, 1), 8.40 (¢, J = 1.7 Hz, 1H), 8.08 -
8.03 (m, 1H), 7.51 (t, J = 7.9 Hz, 1H), 7.42 (d, J = 7.7 Hz, 1), 6.61 (dd, J = 17.1, 3.9 Hz, 1H),
5.29 - 5.08 (m, 1), 4.69 - 4.60 (m, 1H), 4.43 (d, J = 5.2 Hz, 2H), 4.28 (t, J = 4.7 Hz, 1H), 1.45 (s,
9H)

KA-10, KA-11 2 KA-129] @4

KA-10: tert-butyl (N-(((2R,3S,4R,5R)-5-(4-((3-ethynylphenyl)amino)-7H-pyrrolo[2,3-d]pyrimidin-7-yl1)-
3,4~-dihydroxytetrahydrofuran-2-yl)methyl)sulfamoyl)carbamate

T
T

v

N
0 H,to)-N\\
HO" ™ —\_ H
OH N. H
XN
I

(2R, 3S,4R,5R)-2-(aminomethy!)-5-(4-((3-ethynylphenyl)amino)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDtetrahydrofuran-3,4-diol & &2E4d=E 3}o], KA-019] ©A2¢} U3 WHo g EX3ES A,

1H NMR (300 MHz, DMSO) §10.92 (s, 1H), 10.92 (s, 1H), 8.55 (s, 1H), 8.46 (s, 1H), 8.17 (s, 1H), 7.98
(d, J = 8.5 Hz, 1), 7.35 (t, J = 8.0 Hz, 1H), 7.15 (d, J = 7.6 Hz, 1H), 5.92 (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 = 6.0 Hz, 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: (N-(((2R,3S,4R,5R)-5-(4-((3-ethynylphenyl)amino)-7H-pyrrolo[2,3-d]pyrimidin-7-y1)-3, 4~
dihydroxytetrahydrofuran-2-y!l)methyl)sulfamoyl)carbamate

methyl
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[0194]
[0195]

[0196]

[0197]

[0198]
[0199]

[0200]

[0202]

[0203]

yl)tetrahydrofuran-3,4-diolE& =%
o)
=

ZIHSd 10-2025-0075265

0 H
- N ,0
rhs
0 H/b"N =
HO" —_ H
= N
OH N\ |<|
I

(2R, 3S,4R,5R)-2-(aminomethy!)-5-(4-((3-ethynylphenyl)amino)-7H-pyrrolo[2,3-d]pyrimidin-7-
WEAR o], KA-018Ad o] wA20]A thE burgess-type reagent (CAS

29684-56-8)A-&31o] | KA-013} U3 Wylog Zxslstes A,

1H NMR (300 MHz, DMSO) &§10.14 (s, 1H), 8.55 (s, 1H), 8.48 (s, 1H), 8.18 (t, J = 1.9 Hz, 1H), 7.98
(dd, J = 8.4, 2.2 Hz, 1H), 7.35 (t, J = 8.0 Hz, 1H), 7.15 (d, J = 7.6 Hz, 1H), 4.74 (q, J = 6.1 Hz,
1), 4.18 (s, 1H), 4.14 - 4.07 (m, 2H), 3.56 (s, 3H), 3.05 (q, J = 7.3 Hz, 2H)

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

Ty
s

(2R, 3S,4R,5R)-2-(aminomethy! )-5-(4-((3-ethynylphenyl)amino)-7H-pyrrolo[2,3-d]pyrimidin-7-y1)-3-
methyltetrahydrofuran-3,4-diolS &WE2E 3lo] | KA-019] whA29} 53 WHo R EFIJIFES A

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

KA-13 2 KA-149] A4

KA-13: ((2R,3S,4R,5R)-5-(4~-((3-ethynylphenyl )amino)-1H-pyrazolol[3,4-d]lpyrimidin-1-y1)-3,4~
dihydroxytetrahydrofuran-2-yl)methyl (tert-butoxycarbonyl)sulfamate

_26_



[0204]
[0205]

[0206]

[0208]

[0209]
[0210]

[0211]

[0213]

[0214]

ZIHSd 10-2025-0075265

=
H
N o
,S
C 0o o N
v N‘ -
HO' ! _— H
OH N /
N
/
i
ZukE7] (2R, 3R,4S,5R)-2-(4-((3-ethynylphenyl )amino)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-5-

(hydroxymethyl)tetrahydrofuran-3,4-diol& reference (J. Med. Chem. 1981, 24, 1165-1172)% Zlarste] o
sk &, KA-019] G2} Fde o R ERSFEES AT,

1H NMR (300 MHz, MeOD) &68.46 (s, 1H), 8.25 (s, 1H), 8.01 (s, 1H), 7.81 (d, J = 8.1 Hz, 1H), 7.39 (t,
J=79Hz, 1), 7.28 (d, J =7.6 Hz, 1H), 6.40 (d, J = 2.8 Hz, 1H), 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)

KA-14: ((2R,3S,4R,5R)-5-(4-((3-ethynylphenyl)amino)-3-iodo-1H-pyrazolol[3,4-d]pyrimidin-1-y1)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl (tert-butoxycarbonyl)sulfamate

/A

e (2R, 3R, 4S,5R)-2-(4-((3-ethynylphenyl)amino)-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-y1)-5-
(hydroxymethyl)tetrahydrofuran-3,4-diol< reference (J. Med. Chem. 1981, 24, 1165-1172)& Za1ste] 3
As & KA-019) 9A128) =93d v o g ExsleEs AQit),

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

KA-16 = KA-179] A3

KA-16: ((2R,3R,4S,5R)-5-(6-((3-ethynylphenyl)amino)-9H-pur in-9-y1)-4-f luoro-3-hydroxytetrahydrofuran-
2-yDmethyl ((2,2,2-trifluoroethoxy)carbonyl)sulfamate
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[0215]
[0216]

[0217]

[0219]

[0220]
[0221]

[0222]

[0224]

[0225]

ZIHSd 10-2025-0075265

i

(2R, 3R,4S,5R)-5-(6-((3-ethynylphenyl)amino)-9H-pur in—-9-y1)-4-f luoro-2-(hydroxymethyl ) tetrahydrofuran—
3-0l1S FLEAZ 3}o], KA-01 @AI20] 4 t}E burgess-type reagent (Adv. Synth. Catal. 2013, 355, 3363-
3368)AL-&3lo] | KA-013 5d3k Whylo g Zx3lstes A9,

LC/MS D = 575

KA-17: ((2R,3R,4S,5R)-4-f luoro-3-hydroxy-5-(6-((3-((trifluoromethyl)thio)phenyl)amino)-9H-purin-9-
yl)tetrahydrofuran-2-yl)methyl ((2,2,2-trifluoroethoxy)carbonyl)sulfamate

F3C

f

H
N O
0 o

“CF,4

(2R, 3R,4S,5R)-4-f luoro-2-(hydroxymethyl)-5-(6-((3-((trifluoromethyl)thio)phenyl)amino)-9H-purin-9-
vl)tetrahydrofuran-3-0lS Z&%EZAZ 3lo], KA-01 ©A2014 T2 burgess-type reagent (Adv. Syath.
Catal. 2013, 355, 3363-3368)AF&3lo], KA-013} 53l ¥vpHo g EE3etES A},

1H 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 =7.9Hz, 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, J
= 4.8 Hz, 1H)

KA-18 & KA-199] FAH
KA-18: ((2R,3R,4S,5R)-5-(6-((3-ethynylphenyl)amino)-9H-purin-9-y1)-4-f luoro-3-hydroxytetrahydrofuran-

2-y1)methyl (isopropoxycarbonyl)sulfamate
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[0226]
[0227]

[0228]

[0229]

[0230]
[0231]

[0232]

[0234]

[0235]

[0236]
[0237]
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H
TR
d O//S\O ,\r/
- o)

| NN
HO" —\_ H
F N / N

N

it

(2R, 3R, 4S,5R)-5-(6-((3-ethynylphenyl)amino)-9H-pur in-9-y1)-4-f luoro—2-(hydroxymethyl)tetrahydrofuran—
3-0lS EEEFAR slo], KA-01 ©@A20014 tFE burgess-type reagent (Org. Process Res. Dev. 2015, 19,
1299-1307)AF8-314] , KA-013} 53 o =m Hx3eES Aqdr).

1H NMR (300 MHz, MeOD) 68.46 (d, J = 0.9 Hz, 1H), 8.41 - 8.37 (m, 1H), 8.07 (d, J = 2.0 Hz, 1H), 7.81
(d, J =8.3Hz, 1), 7.35 (t, J =7.9Hz, 1), 7.20 (d, J = 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 = 2.1 Hz, 1H), 3.50 (s, 1H), 1.21 (d, J = 6.2 Hz, 6H)

KA-19: ((2R,3R,4S,5R)-4-f luoro-3-hydroxy-5-(6-((3-((trifluoromethyl)thio)phenyl)amino)-9H-purin-9-
yl)tetrahydrofuran-2-yl)methyl (isopropoxycarbonyl)sulfamate

(2R, 3R,4S,5R)-4-f luoro-2-(hydroxymethyl)-5-(6-((3-((trifluoromethyl)thio)phenyl)amino)-9H-pur in-9-
yl)tetrahydrofuran-3-olS 2522 3}o], KA-01 @A120]4 Y& burgess—type reagent (Org. Process Res.
Dev. 2015, 19, 1299-1307)AF&3&}o] | KA-0137} H3h Wi o g ZE33tEs dQu).

LC/MS [ = 611

KA-209] ¥4
KA-20: ((2R,3R,5R)-5-(6-((3-ethynylphenyl)amino)-9H-pur in-9-yl)-4,4~difluoro-3-hydroxytetrahydrofuran-
2-yl)methyl (tert-butoxycarbonyl)sulfamate

o0

i

(2R, 3R,5R)-5-(6-((3-ethynylphenyl)amino)-9H-purin-9-yl)-4,4~-dif luoro-2-(hydroxymethyl)tetrahydrofuran—
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[0238]

[0240]
[0241]

[0242]

[0243]

[0245]

[0246]

[0247]

[0248]

[0250]

[0251]

[0252]
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3-0lS L= HR dto], KA-019] A9} FU% WHor HRstEs AU

LC/MS [ = 567

[Mme]] : 71&e] BAE SR 2]
a2 AEe] FAY e e AAldsh B wi fAbd g Fulshact,

UBAGi = 53] W02014/022744 Aloll A% 3= (1-01)o]a, FZ& ol Zt).

[A8d 1] : AE F24 &Y

ME F2] HAEZE CellTiter-Glo Luminescent Cell Viability Assay Kit (G9241, Promega)® +43}t}h. 2 x
10° MO] A549 AEEZ 96-well AL Wl FAol 7193 AGHE 39 F74A B4S APspget. B4 ol
CellTiter-Glo Alof3} EAlell o] &8 AE v HAE A2 302 =FAA 255 A207 A3
AloFS PRSOl 1/102.2 33k 100 p 19 & o] wa 4 22t el sha el

= =
587F Orbital shakerolA WA T., 1 3 FI7I= 10—5}7& %‘_%Oﬂ/ﬂ ‘?l%/\]ﬂ —T_F GloMax®96 Microplate
Luminometer (Promega) 7]7]llA] @3g A|7|E& Z73F3UT).

=
mlo
-
=
=
w
=
=
—
(e
=
=
1%

2 AR = 1o U viel 2 ® 18 B owge] o Axde] mE KA-01e] AX AL BAF Aol
th. of7)o] LpERd mpe} o], - wbgel WE KA-01S AEw wEOEAoR AX FAL AT F eg

39 5 Ao,

[AEd 2] : NE A A B2

A549 MEZE PBSEHNo R ShH AHS T 18%< 37T, CO, vikr]olA Egasiatgdtt. woldl A549 AT =
1,200 rpmoll Al 5+ &% YA ST, g A S o] §ste] AEE AoF =, T (hemacytometer) &
o] &3] ml F 1,00070¢] AEE Fn]|3ATt. v 2 mle wlkS H713l 6 € Zo]Eo FH|H AS49 AMEIE
1 ml #H7bsE o5, & @] & KA-01S 1uM, 3uM, 10uM® 242} AEs & 2 A5, 37C, (0. uf
71l A 104 204 B AEE WEAIZL =, wgAE AASG e, PBSE gk AME ¥ 3.7% PFA
(EMS, 15710-S) &Aoo = 587F AZE AAZATE. 0.05% Zz]~2 vlo]L2(Signa-Aldrich, €3886) &Aoo =
30+ st A% & ZEolE QALS FxES o]&3le AANLeH, EHEY} ntE w7hA] 7t &

27w AR AT

T Aske 20 vebd ukeh 2w oon 2 owgel o Aol M K019 A TA 34 5L 24
@ Afolth. o]7l] UER e} o], R wne] W KA-01S A wrelEHon AE P4 B4 o
A & e FAT 5 YA
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[0254]

[0255]

[0256]

[0257]

[0259]

[0260]

[0261]

[0262]

[0264]

[0265]

[0266]

[0267]
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[A8d) 3] : 4H g 53 &4
A549 /ﬂ];j_gl o] % (migration) TH& olrr] &4 A X4 54 (Wound healing assay)S Al3sAr).
A549 AEE PRBS fdoz s M3 & 1EZol 37T (0, Hlgr|dA EFASEIY . wolll A549 A%

1,200 rpm, 5%t %*‘33}5}913“1, HH“%"—‘.‘% olgstol AxE tA AHolx: 5, FyATA
I =2

(hemacytometer)S ©

I % 69 ZHEo)EQ wlgHe] 3 F e F oF AS a2 F, WA 1 mle wigEAs 4] A
2ok, 89 A549 AEE 1 nl® H7FE gS, 2 abgo] w2 KA-01S 1uM, 3uM, 10pM¥ ZHzF Ae3k &
ZYolEE ZIF EE9oH, 1 F 37T, C0, 7oA MEE vttt AEZUFAE7F 80 ~ 90 ¥ U

wj, 200P tipS o]&3t Az~ AS aa, MGHE o] gt Az F H AFEY. 1 dn)A
(NiKon eclipse Ti-U) & o]&3lo] 100812] 0AIZF] AMHS AATH oS ARS 48 A, AXE d93 vl
dow W AHINE F, AS er], AP 242 Image J programs °]-&3ato] £A{sh3lrt.

o Ashe ® 3o UEhd kel gt = 32 ¥ wgel o Axde] @2 kA0l A A% 5Ee BAS A

slolt}. of7)o] vhebd upe} o], B amo] wE KA-01S AP sd FrolFEH oz AA X H-(wound healing)
?Ej'o] ELOJ%L 5=

¢

[e]
=

[H3d 4] : GAXE o]F o]4 &AM

4~6 FH o 57 BALB/c nude HES 9ole] Adrow Buatrh. HSe et e ulgw 1 x 100

A549 AXE 100 nl FIR FARSIGCH. 79 H5EH A4S oF 229 F9E FUHE (45 x G5 x 95 /

233, °F 50 m AT HE W ARLHES AT,

VehicleS &A=+, MLN4924 60 mg/kg &< AT o2 sta, 2 dwdo wE KA-01 12.5 mg/kg, 25
] 4

= = ,
ng/kg, 50 mg/kg §FL B Folshs Aoz 29-39 7HACR FAAC. ofE FAlsk Bl oF 24
Ry} 27), 293 Ao BYAZ S4ee] mUHPY

I A¥E © 4 D % 59 JERhd vlel 2th. & o4 B ool o AAdo] wE KA-012 A3 oF 249 1
v W3} Ao}, & 5= ool o Ao wE KA-012 AGE oF 2o z7]) WEt Aottt of7)o
el nRe} o] 2 o] whE KA-01S AZslH o A9 R IV|7F sRYEHLE FolEe S
gelst 4 Tt

[A3o 5] : Y28 EX(Charging assay) &4

A549 A Z 100 A= 6-well AE #jF Ao 71¢ T KA-012 ¥3te B wio] @z tpge] sh3e 7}

£ 5x
e teFst w2 A5t

271 AlEE MES lysis buffer (50 mM MES pH 4.5, 150 mM NaCl, 0.5 mM, 0.5 mM B-mercaptoethanol,
b NP-40, protease inhibitors)& AFEs|A &3lA17]l & YAEZE T3] @9AdS FE31%00. 28,
cha} S NuPAGE™LDS Sample Buffers} &3tate] 48 MES AlZeisich. oo, 20 ng wd
>° ol 4719 Aastar, A% A
2 Agel Agag, FelE wude
Al71aL, ECL &9 (Clarity Western ECL

i 8 o

ot = O

S non-reducing Bolt™ Bis-Tris Plus Mini Protein Gels (4-
< 719 el 0.5 mM B--mercaptoethanolS A &3e] &
12} &A| 9} HRP (horseradish peroxidase)”’} &9+ 23 c}xﬂg E) -
Substrate) & AF&3}e] 3}8F wtg-S- o151},

ol we

rjg
i H
OL

OO g

I AdE = 6 WA = 230 vebd ved Pk & 62 B ade] opE 3gE KA-019 928 E%(Charging
assay) 4 Adolxm, & 78 B dyo] wE 3gE KA-029 Y28 EF BA Ao, & 88 E o
2 319E KA-039] dl2' BER B4 Ayela, & 92 1 i) mE IFE KA-049 fli E2 24 4
Fola, & 108 B wdgo] w2 3FE KA-059 928 BFE A Agoln, & 11S B e o2 3 gE
KA-06] #l=6l B 24 Afola, E 123 ol w2 sghE KA-079) dl=' BE =

2o = &
13& 2 wyo] w2 33E KA-082 Y428 EE BA Adolm, & 4= E dgo] 2 33E KA-099]



[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]
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H B2 B4 Aylolu, T 15% ¥ P ulE 3FE KA-10 2 KA-119] dad B3 B4 Axfola, T 162
2 Ao mE 3eHE KA-129] 92" 5% B4 ZAFela, & 172 ¥ Uy nE 3gE KA-139 2" &
E A Addola, & 182 E wd mE g3E KA-149] =" 2% A Aielal, & 19¢ & dHe uf
2 3FE KA-159 928 B2 BA Aoy, & 202 B ddd wE 33E KA- 16 2 KA-179] o' B3
A Adola, ® 212 B i mE SI3E KA-189] 4’ EX A Aiela, ® 22& £ UHe mE
shet=E KA-199] l2=® £33 &4 Afoli, & 238 B Ui wE S3E KA-209] ='W £ EA ATl
o,

= 6o vElhd mRel Zo], B wtmo)] wlE 3¢S KA-01S UBA6-Ubel USE1-Ube AAlS &xpxlo=m ofxst <=
UL, I FolAE KA-01& 3.0uM 5% ooz AEsh= 49 USEl-Ube 7] YehtAl stk = 6004,

Control& DMSOE ©o]&3 Axlo|t},

T 79
AL
%= 89
AN 3L

= 99
2ol

&= 100 “Ebd mie} o], o] uwh

AN 3L

KA-02+= UBA6-Ub<} USE1-Ubel AAS ayHoz JAE
2 AM83tE A9 USEl-Ube A YEbA] &sirt.
Uehd wpel o] B g wE 33FE KA-03+% UBA6-Ube}t USE1-Ube] AAS &z o=x oA T
, I FolAE KA-035 100 uM §% oo s ARESh= 4 USEl-Ub7F AA8] elbA] eFket.

e vhel o], 2 ol )
, 7L Fo|AE KA-042 30.0uM =

et whe} o], 2 dge] u)
, 1 A E KA-022 10.0pM &

=

°
ox o
oz

3135 KA-04% UBA6-Ub%} USE1-Ube] AAL ayzozm oA
2 AM&3slE A9 USEL-Ube A9 YehtA &kgit).

£ 3gtE KA-05% UBA6-Ube} USE1-Ube] AAS ¥y o=m A&

. 71 FAE KA-052 100.0uM 5% o]o & ALEst= 4<% USEl-Ub:= A9l vehlx] 9kgru).

L 110l vpebd bkl o], i el whE shghE KA-062 UBAG-Ubel USE1-Ubel #AdES vty o= oAed

AL

FI

3}eHE KA-17-2 UBA6-Ub%} USE1-Ubel MAS Eapx o= AT
ojo g A& A9 USEL-Ubs ZLAl S e,

of
ki

, 1 Tol A% KA-17& 10.0uM

=
T

»

»

»

+>

b

b

b

b

+>

b

b

b

A, 1 FAAE KA-06< 50.0 uM E% o]aro 2 AFgslE A9 USEL-Ub Aol dAE 9SS gelstgitt.
5 126 e vpe} Zo), B wbdo] wE 33E KA-072 UBA6-Ube} USE1-Ube] AAS oA ow A
A, 1 FNAE KA-07S 3.0uM WA 10.0uM 5% ooz ALgstE H9 USEl-Ubs= A9 velux &
=

T 139 YER upel o], B ko w}% 3132 KA-08-2 UBA6-Ub$} USE1-Ube] AAHES adr oz A3
AN, I FAAE KA-08S 0.5uM 5% oo =2 ALg3l= 749 USEl-Ube A9 YEehA] &9k,

T 140 Yl npel o], B oabgo] wpE 3}eE KA-09% UBA6-Ube} USE1-Ube] AAS FH oz A
AR, I FoME KA-095 30.0uM 5= ooz ALg3st= 4% USEl-Ube A EAEUT}.

%= 150 YEeRd wiel Zo], E wltde] wE 3EE KA-10-S UBA6-UbS} USE1-Ube] AMAS @y oz oA g
A, T FAAE KA-10S 30.0uM =% o] o2 ALgslE= A USEl-Ube IA FojE59t).

= 159 YEeRd wiel Zo], E wltde] wE 3EE KA-11S UBA6-UbS} USE1-Ube] AAE @y oz oA g
A, T FAAE KA-11S 30.0uM =% o] o2 ALgsl= A USEl-Ube IA FojE59t).

= 169 vEebd vlel Zo), B oaltdo] wlE 3letE KA-128 UBA6-Ube}l USE1-Ube] AA S E3dow gAgt
AN, T FAAME KA-12& 30.0ul X oo R AMgsle AF USEl-Ube =LA EolEUT.

= 179 vebd vlel Zo), B oaltdo] wE 3letE KA-138 UBA6-Ube}l USE1-Ube] AA S E3dow JAgt
ART, T FoHE KA-13S 30.0uM % o] oE ALES= 4% USEl-Ubs A o1&t}

T 189 el mpel o], E ubgo] wlE 3}etE KA-14% UBA6-Ub9} USE1-Ube] A S FH o2 A
AL, I FAAE KA-145 30.0uM 5% oo =2 ARgsl= 2 USEl-Ube ZAl o1&

= 199 vebd vlel o), B ouldo] wE 3}letE KA-15% UBA6-Ube}l USE1-Ube] AA S E3dow gAgt
AN, T FAANLE KA-155 10.0uM X ooz AMgsle A9 USEL-Ube AL Wel=] 29ktt.

% 200 UERE wie}l Zo], E wltde] wE 3EE KA-16-S UBA6-UbS} USE1-Ube] AAS @y oz oA g
AN, T FAAME KA-16S 10.0ul X ooz AMgste AF USEl-Ube =LAl Eo]EUT.

5 200 el vEe} o], B el mE 3)3

b
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= 210 YERd vie} o], B ko] w2 319HE KA-182 UBAG-Ubsh USE1-Ube] A4S &xdon oAg
9lQlil, 1 FoAE KA-18S 10.0puM 5% o]0 & AgslE Ao USEI-Ub= A9 vpebubx] ekgret.
= 220] vpERd wpel o], 2 wbio] whE SHEE KA-19% UBA6-Ubst USE1-Ube] S mztdoz AR +
AT, T FANE KA-19% 10.0pM FE o] om ALgeh: A USEL-Ubt Ao YERA epsiet.

230l vfebet who} o], @ el wE SHEHE KA -

-20-& UBA6-UbS} USE1-UbS] AL fandoz oA
AbgstE A9 USEI-Ube A bR @gttt.

fu

H
i, 1 FAE KA-20S 10.0uM ¥% olo

Sl

A71eAE B S 54 ubA g Aol ##ste] mAlEtar A EdAInE, olate] 53 A el oS
g Byl J]%H S0t HokE ogEd it #w WA B wgel tekalA Az @ wskd
Arke Ze FAANN el A4S AR Aol A Wulg Solck
=9
EH]
A549 cell proliferation KA-01
g 12
c
g
a 10
£
E 8
= — DMSO
6 — KA-01(1pM)
—— KA-01(3uM)
1 KA-01 (10 pM)
2
0 I T i ¢ T 1
0DAY 1DAY 2DAY 3 DAY
EH2
Control

Untreatment at 1 pM at 3 pM at 10 uM
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k1
N2
(VA

KA-01  KA-01  KA-01
omso (THM) (3 M) (10uM)

Oh

— . -
24h
; " EEET BN
) Rere| |l
T4 W
48h m}: S
= ¥ _ -a“
LA SRR [y T
v [
i 4 | w0y T
(ot § Lok & & |
72h | 1 5 o
{ ‘e "
-~ - e o
ok e el W B
"Ry
» ! WYX

1
g
HN

Vehicle
(Negative control)

MLN4924 60 mg/kg

(Positive control)

KA-01
12.5mg/kg

KA-01
50mg/kg
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SIHES

EHS

Tumor size A549 cell_KA-01

500.00
200,00 —Vehicle
300,00 MLN4924
A 60mar/kg
200.00 k=01
12.5mg/kg
100.00 — KA-01
50magrkg
0.00
6.11 6.14 6.16 6.18 6.21 6.23 6.25 6.28
EH6
g KA-01 e KA-01
]
DMSO 3 300 1 3 10 DMSO S 300 1. ‘3 30
BME BME
a-UBA6
«-USE1 USE1~Ub
USE1 USE1~Ub
a-USEL USE1
SiRE USE1~Ub
USE1 USE1~Ub
a-USE1 USE1
A549
A549
UBAG inhibif KUB inhibitor : UBAG inhibitor : KUB inhibitor :
1 100 M
00nM KA-01 (300nM,1, 3,10 uM) KA-01(300nM,1,3,10 pM)
EH7
UBAG
Control oo KA-01 KA-02
Inhibitor
- .
B.ME 3 1 3|10 [uM
a-UBAG6
a-USE1L

A545
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R F]
&&
DMSO 5 .
BME — +3533103 um BME
a.uns - S.E G-UBAS S.E
. _ & o =
USE1~Ub |~ USE1~Ub
u-USEI - e s'E u-USE‘ ki S'E
— USE1~Ub — USE1-Ub
«-USE1 = vsei LE «-USE1 st LE
12 345 6 7 123 4 5 6 7
A549 A549
=19

Ng

L4

DMSO &

+ - 3 10 30 HM

2

78 910

AS549
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®

&

10 30 50 100 puM

7 8 9 10
A549
=911
®
DMSO &
+ — 50 uM

1 2 3
A549
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a-UBAG
LE

a-UBA6
SE

a-USE1

B-ME

a-UBAG6

a-USE1

a-UBAS

a-USE1
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& &
DMSO DMSO
— + 1 3 10 uMm - + 03 1 3 M
a-USE1
A
1.2 3 45
A549
1 2 3 45
A549
UBA6 1
Control Inhibitor KA-08
- + 0.1 3 0.1 0.3 0.5 0.7 0.9 1 uM

123456678

A549
N D O
SN N
& &
+ — 3 310 3 10 30pMm
+ — 1 3 10 30 50 100 uM
o S

T 2 3 4 5 8 7.8
A549

A549
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EWI5
) S oo
omec ¥ &
.« -3 10 30 10 30 um
a-UBAG
(5§
< 1
e
T2 67809
A549
EH16
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E9]7
N 2
DMSC & \
- 10 30 uM
o [
AS49
EH18
UBA6
Control  |phibitor KA-01 KA-14
B-ME . +
_/UBAG"'Ub
a-UBA6
__~USE1~Ub
a-USE1 — USE1
A549
EH]9
UBAGE
Control o KA01 KA-15
B-ME

a-UBAG

a-USE1
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B-ME

a-UBA6

a-USE1

B-ME

a-UBAG6

a-USE1

B-ME

a-UBAG6

a-USE1
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UBAG6
Control Inhibitor KA-01 KA-16 KA-17
- + 0.1 3 1 3 10 1 3 10 uM

A549

uBA6
Control Inhibitor KA01  KA-18 KA-18 (day)

- + 0.1 3 1 3 10 1 3 10 uM

UBA6
Control  Inhibitor KA-01 KA-18 KA-19

- + 0.1 3 1 3 10 1 3 10 uM
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B-ME

a-UBAG6

a-UBE1

a-USE1

UBA6
Control Inhibitor KA-01 KA-20
- + 0.1 3 3 5 10
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