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The biochemical reaction of isocitric acid to a-ketoglutaric acid under the catalysis of isocitric dehydrogenase
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Table 2 SAR of critical components
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Figure 2 The four building blocks for library synthesis
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Table 1 Structure and biochemical activity of quinolinone fragments. a: Human liver microsome; b: Mouse liver microsome
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DHI-R132H HLM* MLM® Solubility
Compd. R, R, R, ¥ . . r
IC_/umol-L left %/30 min left %/30 min /pmol-L
1 CH, CH, H 0.704 17.6 27.9 0.04
2 CH, H H 0.238 30.8 423 <0.01
3 H CH, H 0.303 9.6 17.8 <0.01
4 Cl H H 0.267 93.9 89.9 <0.01
5 H H H 3.32 88.0 69.4 0.93
6 Cl H CH > 25 63.7 22.0 <0.01
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Table 3 SAR of compounds of 6-chloroqinolinone series
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Table 5 Optimization of quinolinone part of compound 24
CN
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Compd. R DHIRIBZH -y po epoy ORI
IC,/umol-L . . /umol-L
30 min 30 min
24 Cl 0.127 81 42 0.43
35 Br 0.054 89 39 0.18
36 C(CH,), 0.076 6 3.9 <0.1
37 CF, 0.053 76 89 <0.1
38 CH, 0.132 1.2 0.49 1.33
39 OCH, 0.140 21.6 10.5 0.67
40 F 0.138 81 46 3.32
41 H 0.913 35 4.6 6.33
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Figure 3 A: Overview of the X-ray crystal structure of mIDH]1-
R132H dimer and inhibitor 24. B: View of a single IDH1 monomer,
rotated 90° relative to -A-. Inhibitor 24 binds in a site that is toward
the right side of the picture. C: Close-up view of the allosteric
binding site of IDH1-R132H and inhibitor 24. Positions 7 and 8 of
the quinolinone ring are the only portion of compound 24 that

appears to be exposed. D: View of the binding site of compound 24
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Table 6 7- and 8-substitution SAR on the quizolinone ring

Cl

CN
/( IO’CH?’

A N
H
Ry N gae]
R, i
DH1-R132H DHI-R132C HLM/MLM Solubility
Compd. R, R, 0 1 . a
IC_/umol-L IC_/umol-L left %/30 min /umol-L
42 OCH, H 0.127 0.667 1/94.9 <0.1
43 H OCH, 0.455 88.6 53/3.4 <0.1
44 X o™ H 0.006 0.225 30/73.4 <0.1
45 H 4! o 0.022 3.48 NT NT
46 T H 0.016 0.932 1.1/13.1 0.385
47 H U 0.341 371 0/2.4 <0.1
o
48 e H 0.013 1.28 0/10.7 1.35
“CH;
(o}
49 Cﬁwoﬂ H 0.023 2.67 2.5/14.3 0.53
HiC.
50 Qo% H 0.032 5.1 4.3/78.8 0.41
H
51 C;Fo;’““ H 0.056 5.87 6.3/48.8 0.72
52 AN H 0.069 6.25 NT 1.00
N 0/7’1
53 HEN H 0.077 0.317 32.7/52.7 <0.01
HaC
Table 7 SAR of compounds with different linkers
R CN
H
N (0]
H
DH1-R132H DH1-R132C HLM/MLM Solubility
Compd R 4 e . N
IC_/pumol-L IC_/umol-L left %/30 min /umol-L
32 H 0.076 0.82 84/69 0.64
54 (RS)-CH 0.147 0.606 100/96 12.2
55 (R)-CH 19.3 NT 100/89 8.0
56 ()-CH 0.020 0.183 98/94 5.7
57 2 0.295 NT 81/67 <0.1
58 X 0.100 2 NT 91/77 <0.1
B K JE BB, BT PSR E AR T V- R 60, T H FEEIAI AR E M, AR R ORI R B e, R R AL
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Jit B, BIF ) 3 T AL S YR PR 2 2 50
& (MPO) 7 4r, 546 & ¥ 1) 38 1 BBB (¥ 7] B 4
(Wager TT, Hou X, Verhoest PR, et al. Moving beyond
rules: the development of a central nervous system multi-
parameter optimization (CNS MPO) approach to enable
alignment of druglike properties. ACS Chem Neurosci,
2010, 1: 435-449), MPO & i i X 2 S 4o it 4 #L15
A 2 I M B B ) TH S S, B BOR TS
73 A ZHL (clog D) F17y 1 RF, AL &40 67 1T MPO B AT
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Table 8 SAR of analogs of compound 24
CI\@QIWR
H
o
H
HLM MLM .-
DHI1-R132H Solubility
Compd. o left %/ left %/ O
IC, /umol-L . /umol-L
i 30 min 30 min
CN
uo ol e 0.127 81 42 0.43
59 S e >25 78 19 0.28
R
60 %/QLCHE 0.356 90 26 54
o
61 A on 0.223 72 7 10
o
62 0.694 78 7 56
g O"W
~CFs
63 E/Q 0.160 85 67 <0.1
CHj
o
64 %Q\CHS 25 99 83 94
o
Table 9 SAR of quinolinone inhibitors of IDHI-R132H bearing

a pyridinone moiety

fS oN
cl g . Neg,
H o
NS0
H

DHI-R132H HLM/MLM  Solubility

Compd. R, > JC,/umol-L" left %/30 min /umol-L"
65 H  CH, 0.040 3 99/73 0.295
6 H H 0.064 7 100/36 221
67 CH, CH 0.0212 100/92 34.5

3 3

32 3k 1t i B B 1 = 40 fH (MPO = 5.2)6

55 BREMEWXRREWER 7-M R BRI R
LR J2, WEERRER 7-7 4b T~ B B 1 4, 51 NN 25 4] AT
i = VA AR, BRAE 20 A &R AR, WO FE AL A ) 67 1) R A
AT, A RIE TS TR 10. 5D 68 7169
F2 R AN G EUAR, 9 PR AR Ak, TR R HOAR 3 70
71 1 S R v, (VA R R T TRy X

Table 10 SAR of 7-substituted compounds of 67

B2, RIUMEnE B AR LR o b A A5 A i, e PR R g
ghfy, M ERREE BinoN R-H S, WU PR 1 T %E 1) H H
JE A1 0L i 5 ) 45 4 1 P9 TR His 132 10 K AR z-n HERUAE
FH, T S-F kel TG A g DLOR AR W R LA R . AL
W 72 B AN 2 L R R L) e, SR T A FEAR, I
AR RS PR 2 T i B B A (MPO) 2%, Rg
HE A% & 4L A W) (Caravella JA, Lin J, Diebold RB, et
al. Structure-based design and identification of FT-2102
(olutasidenib), a potent mutant-selective IDHI1 inhibitor.
J Med Chem, 2020, 63: 1612-1623).
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CEA VP S ME IR B AR AR e T o it i
BEBERE J) IR, AR E T A 6T kit &
W, 67 hf 2 Fh SRAZ I 3 A7 R T Sl 1 e L ) 41 i
PG 1, 1C,, 7F 6~94 nmol-L™ 2 [a], 1 % B A= 7 A1 AH
IR I It S RS PEARAIS, 1C,, 7E 22~>100 pmol L™
2 16 . #EH #% K DHI-R132H J& 44 il #8 5, 1 F 67
TR 55 9 A 2 R FE AR A, LA ) 5 O RSR S [ 44
FR) 400 #1988 o 2-HG 1 A2 s fE ] . #46 HCT116-1IDH1-
R132H/+ 8, HCT116-IDH1-R132C/+ 41 g 1 /) B B
50 mg-kg', $ il 2-HG 4= % % >90% 53 7l #F 42 24 A
12 h, H T RO A ) 28 0 B AR B IC,, 18 23 0 26
36 nmol-L'. %ZF i /v B L i 57 B 1) s 56 2 S 67
5 mg-kg!, /I 5 25 V) U LG 0.24, Ui BIG ) & AT
24% BENHAX A . #EH 100 mg-kg!, LLIEHIX 0.38, 442
JE B 67 €, #9200 nmol-L™, 3 10 1%+ 1C,,, 7 hJ&
1L 254 5 25 130 nmol-L™, 6 5 T 1C,,, #27~ 67 A R 41
PD/PK £ Jifi »

W 41 24 5] FORMA Therapeutics & % 14 & %) 67
N B R JE AT (olutasidenib), 4 = Ik B B 58, % B
67 1] A TR 97 BN 5 R BUOME IR M Sk B 40 A 1 I
J#, T 2022 4F FDA fit it b 77, [F B FDA & b #E 7 7

oy CN
R N 9
H

H
(0]

Cell / IC, /umol- L'

HLM Solubility MPO

Compd. R Enzyme Cell/HCT116 2HG . 0
left %/30 min /umol-L score
DHI1-R132H/DH1-R132C DHI1-R132H/DHI1-R132C
67 H 0.021/0.114 0.021/0.094 100 345 5.2
68 OCH, 0.011/0.040 0.004/0.014 83 11.6 4.9
69 F 0.025/0.159 0.022/0.104 100 18.0 5.1
70 wo}l 0.008/0.024 0.002/0.017 82 0.53 44
71 i T o 0.011/0.011 <0.002/0.006 66 2.5 4.0
CH,
72 & o 0.008/0.004 <0.002/<0.002 70 1.6 3.8
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Figure 4 Crystal structure of 67 in complex with mIDH1-R132H
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