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o ARH B (1, idelalisib) T, 42 55— PI3K A1)
H1 70, e B ADH PIBKS WAL, 697 I R VEAS MR
2111 M 1 AL ARV PRI R . 15 PI3KS W I 25 & 45
J& ATP 25 &b i, FLds B 58 3% v T4 PI3Ka S #l y E
T (Markham A. Idelalisib: first global approval. Drugs,
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Genentech 2> &) 1 fill i pictilisib (3), & i%& B pl10a/d
H4# 5] (Folkes AJ, Ahmadi K, Alderton WK, et al. The
identification of 2- (1H-indazol-4-yl)-6- (4-methanesul-
fonyl-piperazin-1-ylmethyl) -4-morpholin-4-yl-thienol[ 3, 2-
d]pyrimidine (GDC-0941) as a potent, selective, orally
bioavailable inhibitor of class I PI3 kinase for the treat-
ment of cancer. J] Med Chem, 2008, 51: 5522 -5532),
Novartis 22 & i #1] /] buparlisib (4) J2& 72 PI3K # l] 5,
X Z A E T #5075 4 (Burger MT, Pecchi S,
Wagman A, et al. Identification of NVP-BKM120 as a
potent, elective, orally bioavailable class I PI3 kinase
inhibitor for treating cancer. ACS Med Chem Lett, 2011,
2:774-779), Genentech A F] ] apitolisib (5) #2&iZ PI3K
F4 5 (Sutherlin DP, Bao L, Berry M, et al. Discovery
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of a potent, selective, and orally available class I phos-
phatidylinositol 3-kinase (PI3K)/mammalian target of
rapamycin (mTOR) kinase inhibitor (GDC-0980) for
the treatment of cancer. ] Med Chem, 2011, 54: 7579 -
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and in vivo evaluation of (S)-N-(1-(7-fluoro-2-(pyridin-
2-yl)quinolin-3-yl) -ethyl) -9H-purin-6-amine (AMG319)
and related PI3K¢ inhibitors for inflammation and auto-
immune disease. ] Med Chem, 2015, 58: 480—511)
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(IC,, p110B/p110y = 4 000 nmol-L"'/810 nmol-L" = 5),
Xy B A AR T A AL S £, TR FTE A, 2k
AW I SKIEANE S (hit-to-lead), Hbr 24 mik
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p1108/p110y = 310 nmol-L"/60 nmol-L" = 5), /£ A ¥/ [
AR E R, 8,9- — HAEIEL G 10 76— Dt
(IC,, p110B/p110y = 1 700 nmol-L"'/60 nmol-L™" = 28).
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Structure-activity relationship of varied C-ring com-
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Table 2 Structure-activity relationship of C8-substituted compounds
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AN 2 A4 R S e 2 AR AL I B

IC,,/nmol-L" 1C,/nmol-L"
Compd. Ry Compd Ry
pl10a pl10g pl10a pl10p
15 Ph 6.1 1510 21 Me,N(CH,), 3.6 18.0
16 H 8.7 210 22 2.9 18.3
N~
17 CH, 4.5 30.7 23 o™y 1.8 20.8
K/N\/\/
18 C,H; 3.6 76.1 24 0.9 11.2
N
19 (CH,),CHCH, 8.0 226 25 C NT 88.1
N~
20 H,N(CH,), 47 223
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Table 3  Structure-activity relationship of C5-substituted compounds
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o OCH; O)\Rs
C d R IC n/nmol-L‘I C d R 1C n/nmol-L'I
ompd. ompd.
P s p110a p1108 P s p110a 1108
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Table 4 Mechanistic and functional cellular activity of selected

compounds. a. Inhibition of IGF-1-stimulated A549 pAKT; b. Inhi-

bition of proliferation

IC,/nmol-L" IC,/nmol'L"  EC,_/nmol-L"!
Compd. " 5
pl10a pl10g S473 cell KPL4 cell
17 4.5 30.7 30 NT
27 1.6 7.8 60 86
29 6.2 16.6 170 NT
30 0.6 7.9 11 NT
34 0.5 3.7 34 3.7
35 0.4 1.0 0.6 2.3
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IR Sz PIBK M o X650 3 S 38 pl10a By~ o 1]
HH AN HIE I 1C,, 20 512 0.4.10.94 A1 7.4 nmol-L'» £
P X KPL4 F1 TMD-8 #2487 i GFI & 14 mg-kg™) (1401
1 b8 A K23 59 100% F175% . 34 254K 50 11 220
FLRM, MK R (1455 5 84%, PR r,=39h.
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(copanlisib), £ Il RITIABIF 5, B 52 Hood BRE 2 5K 1%
JEIRL TN CLR, K, A IRk, 4 T R .
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JE% JE P 5 p110y B & A4 5 i X-5F AT 43 50 bt
KO, AR NE R4S G s, 225 Asp836 Fil Asp841
IR FE R EF A &, BEE 1) 1 NEUR T 5 Lys833 %
AR A . WIE S Asp964 KA - BEEH . Y
WA 32E N ZK AH, 52T Trp812 ISI L3R, 45 — % I 5% 7K
PESE G . 1R JE U5 pl10y S PR AT 5 1 a2 11 45

4 4 50 (Scott WJ, Hentemann MF, Rowley RB, et al.
Discovery and SAR of novel 2,3-dihydroimidazo[1,2-c]-
quinazoline PI3K inhibitors: identification of copanlisib
(BAY80-6946). J Med Chem, 2015, 11: 1517-1530).
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Figure 1 Binding mode from the X-ray crystal structure of co-
panlisib bound to PI3Ky



