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Abstract: This study was conducted to design and synthetize highly efficient, specific, non-resistant
small MEK inhibitors.
mode with MEK protein using Autodock 4.2, generated innovative and feasible design method, designed
novel small MEK protein inhibitors with a reference to molecular modeling and docking. The anti-tumor
activities of four kinds of cells including MCF-7, PANC-1, SY5Y, A549 were tested with MTT method
in vitro. The structure of 10 new small molecules has been determined with '"H NMR and *C NMR. The
compounds 4, 6, 7, 8, 10 had high antitumor activities, the compounds 1, 3, 5 also showed good activity,

and the compounds 2, 9 showed cell selectivity in killing tumor.

Based on active small molecules which have been reported, we studied the action
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Figure 1 Structures of PD-318088 and G series of compounds
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Figure 5 Sructure of trametinib (GSK1120212)
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Figure 6 Design strategy of target compounds
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1.1 &Y 11 BER HBXTHLFEZR 436 mg (2.0
mmol). AIBN (A% % T/, 0.1 mmol) AIAZ] 50
mL 5O R R S, N DY &4 20 mL, HX
NBS (N-#ACT L %) 373 mg (2.1 mmol) JIAF]
SN, 80 C Al e b, i (12 h BAE). [ &h
G, WA, WEAREEREER, A8 8
(EA) W, e+, HaibaifhSma afisi sy
582 mg, I 98%! "L,
1.2 kEW 12~14 BER  BUHZERR 230 mg (2.0
mmol) T 25 mL 5 [RJE & MIEH, A5 mL K,

HE: FRE (Boc),0 650 mg (3.0 mmol), ¥ f#ET 5 mL
VUSRI, N s B FRECEE AL BN 176 mg
(4.4 mmol) JNE| MM =B 13 h J5EUEE
AR LA, NS mL K, A1 mol-L™" [ 8k BRI
T pH=1~2, EA %8 3 IR, &IFAHUAH, BeT 1A i
422 mg, B AGKHAK 12, ILE 98%. Boc-4i% KR
(13). Boc-HAMR (14) K4 7721 Boc-fili 2 & 1
Hil4&, BB ERR, BRI 97%. 98%.
1.3 EMISHAER I S-WEEEMEIY 324 mg (2.0
mmol) A 25 mL 50 RJE B, AR
ZPRIR 5 mL, VKIG FHEEE 10 min, FRECEILEN (60%)
96 mg (2.4 mmol) ZAE M A B B, VKGN
£ 5 min, =i FHEE 30 min. BUOGHLE R 730 mg
(2.4 mmol) ¥ T 5 mL Jo/K VUSRI 1, VKA
SN B N, K 30 min, 505 R UK
B, BiRTNXMNM 16 h J5, WEEZARERER, A
EA ¥R, BINVKKF, EA JZ R S V5 e i
PR, &IFFTHEKIZFH EA EERBEE =K, &IFFT
M EA 2, et HEfakaith, 7525 @64 718 mg,
i 95%Y,

14 EPMI6WER PL/K & T 15 mL i
F| 100 mL B RS, BOo/KEEE 2.825 ¢
(18 mmol), BRI B NI, VK& e
5 min; HUEEERET 1.081 g (9 mmol) VKIS 24F NN
BRI, 2940 min % IN4E R, TEUKB AT HEEE
30 min; LAY 15 1.081 g (3 mmol) i 0 £ 5z 5k
W, % 30 min ¥ 0 5EEE, =N &M 2 he TLC (PE :
EA=3: 1) Wil Nk fE . [ B &5 3R JE N — &0 H e
30 mL FiBE MR, VKUEATE Eh K PR I, ISR
AKZE, EA ZERBR, WEMEANEZE, ikl
th, BEEOEAE 1.071 g B 85%!"). 'HNMR
(600 MHz, CDCl;) ¢ 9.28 (s, 1H, Ar-H), 8.13 (d, J =
9.0 Hz, 1H, Ar-H), 7.85 (s, 1H, Ar-H), 7.69 (d, J = 8.4
Hz, 2H, Ar-H), 7.30 (d, J = 9.0 Hz, 1H, Ar-H), 6.89 (d,
J=17.8 Hz, 2H, Ar-H), 5.36 (s, 2H, Bn-H), 2.06 (s, 3H,
COCHj3).

1.5 EM1THER 75iIeEY 16, S,
87 1.840 g (4.3 mmol) . 2.385 g (43.0 mmol). 2.925 g
(43.0 mmol), JIAZF] 100 mL H 1 E R T, B
50 mL FEE. S mL AR & S BN RBOfR B4 Bl
J2J% 16 he TLC (PE: EA=1:2) Wil BikfE,
MEER G, HARAHE IR, WEEZERR 2R,
N LR LB R, IR R E BN, 785
P HE 30 min; PRI, FH R L6 78 o) e ik [ 4 ik
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B, B R BA vk WERAPUH, Hmesh
KBEEWIK; WHEKE, EA KR, &HAHE,
e T, HEfmikaiik, 15 887 mg IR ME A, WR
53.1%!1,

1.6 HEMIBHERK 7BEY 17, X 2-F
ZHE) = F: 780 mg (2.0 mmol). 390 mg (2.2 mmol),
IINE] 50 mL B BRSO, IAIE T BE, FRECIR
FREN 42 mg MAZBI SR AF, 120 CHEFERNRR B
SN 24 hJE IINERER B9 K 42 mg; [V 48 h J& B
IENBREREAH K 42 mg; [N 72 h J§ TLC &l s v
B, RHHAT 4~6 K. RBEA G, HRA AR
M, WORTRZERR 2R, A& HEE 20 mL ¥,
Fl pH=1 [ RRVETRIEE: 4 IR, BIFKE; BT
IKZE AR I NE A, WY pH &2 13 A4, =
ARG 5 & BIFANZIRET, Haikadit, 53
FRE A 413 mg, EIfL&9 18, Wk 53%!17,

1.7 BHREUE® 1. SHER 2 HFRREEY) 18,
HIF BRI (B BR B K - 121 mg (0.3 mmol) . 24 mg (0.2
mmol) JIAZF] 25 mL 5O R EBHF; MAEEL
K EH B, FIRAEFE 10 min; B Z i3 B
40 mg (0.3 mmol) ¥ INEN S MIEH, FEEBEE 3 he &
N 58 4 Jig Uk B e T S SNV, EA VAR, WA E K Ve
B 2~3 K, ERUKE 2 Kk, BIFENLE, ETEk
Rk aifh, HIRE A AR A 123 mg, BLED 1, IR
K 85%, M 92~93°C. 'HNMR (400 MHz, CDCl;)
5 7.96 (s, 1H, Ar-H), 7.69 (s, 1H, Ar-H), 7.32 (m, 2H,
Ar-H), 7.19 (d, J = 9.2 Hz, 1H, Ar-H), 7.14 (d, J = 6.0
Hz, 1H, Ar-H), 7.01 (d, J = 8.4 Hz, 1H, Ar-H), 5.03
(s, 1H, Bn-H), 3.38 (m, 4H, piperazine-H), 3.25 (m, 4H,
-CH,-), 2.20 (m, 4H, piperazine-H), 2.48 (s, 3H, COCH3),
1.15 (t, J = 8.0 Hz, 6H, -CH3); "CNMR (100 MHz,
CDCl3) ¢ 193.00 (C=0), 164.43 (C=0), 138.00 (Ar-C),
135.77 (Ar-C), 135.15 (Ar-C), 132.31 (Ar-C), 128.93
(Ar-C), 128.09 (Ar-C), 127.171 (Ar-C), 126.84 (Ar-C),
116.93 (Ar-C), 116.33 (Ar-C), 110.33 (Ar-C), 109.21
(Ar-C), 50.96 (-CH,-), 50.74 (2C, piperazine-C), 47.19
(2C, piperazine-C), 41.71 (-CH,-), 21.41 (-CH»-), 13.16
(-CH3).

Histh & 5 Bl FE b, Ba ok, s
83%, A/ 142~143°C. 'HNMR (400 MHz, CDCl;)
5 8.00 (s, 1H, Ar-H), 7.71 (s, 1H, Ar-H), 7.47 (d, J=4.0
Hz, 1H, Ar-H), 7.33 (d, J = 8.0 Hz, 2H, Ar-H), 7.29 (s,
1H, Ar-H), 7.21 (d, J= 12 Hz, 1H, Ar-H), 7.15(d, J=8
Hz, 2H, Ar-H), 7.07 (t, J = 4.0 Hz, 1H, Ar-H), 7.03 (s,
1H, Ar-H), 5.32 (s, 1H, Bn-H), 3.94 (s, 4H, piperazine-

H), 3.26 (s, 4H, piperazine-H), 2.49 (s, 3H, COCH5);
BCNMR (100 MHz, CDCl3) d 193.07 (C=0), 163.65
(C=0), 147.73 (Ar-C), 135.78 (Ar-C), 135.33 (Ar-C),
132.66 (Ar-C), 129.04 (Ar-C), 129.94 (Ar-C), 128.681
(Ar-C), 128.21 (Ar-C), 127.28 (Ar-C), 126.92 (Ar-C),
126.72 (Ar-C)117.05 (Ar-C), 116.420 (Ar-C), 110.80
(Ar-C), 109.92 (Ar-C), 51.49 (2C, piperazine-C), 50.85
(2C, piperazine-C), 29.68 (-CH,-), 27.07 (-CHj;) .
1.8 BRUEW2~4WER HHFIREY 12,
EDCI (1-Z5:-(3- — FI RS BT %) Bt — WV ik £ R
#h). HOBT (1-¥2F£ 5 I =M): 215 mg (1 mmol). 230
mg (1.2 mmol). 162 mg (1.2 mmol), ¥ =F M A F|H
F R s S, IINTEK &R e, ZiREE 1 b
FREX 200 mg (0.4 mmol) &4 18, MBS,
FBEFE 12 he RPN TEA G I B S R,
RSN AR TR % 3 IR, KZH EA 22 Ik, &
FAE N, WEET, Aaigaifk, 175 145 mg K
4 [E Kk Boc-2, INEN 62%. ¥ Boc-2 IAF] 10 mL
B[R E SONE I, BN 2 mL oK S B NN 31
NEH, UK IR, B AR 2 mL AR
N, UK HEEE 30 min, EIIBEEE 7 he RMSEA
Je D ZE TR BR 2SI, N A R B, M ARR IR
SANTEER 3 IR, KZH ZE R IK, GIFA L
A, AEERERIE 113 mg BRI AR, A 2,
W& 85%, JEA 117~118 'C. 'HNMR (400 MHz,
CDCly) 0 7.94 (s, 1H, Ar-H), 7.69 (s, 1H, Ar-H), 7.30
(d, J = 8.0 Hz, 2H, Ar-H), 7.17 (d, J = 8.0 Hz, 1H,
Ar-H), 7.11 (d, J = 4.0 Hz, 1H, Ar-H), 6.95 (d, J = 8.0
Hz, 1H, Ar-H), 5.28 (s, 1H, Bn-H), 3.99 (m, 1H, CO-H),
3.76 (m, 2H, NHC-H), 3.64~3.01 (m, 8H, piperazine-
H), 2.45 (s, 3H, COCH;), 2.17~1.65 (m, 4H, -CH,-);
BCNMR (100 MHz, CDCl3) é 192.97 (C=0), 170.21
(C=0), 138.00 (Ar-C), 147.53 (Ar-C), 135.69 (Ar-C),
135.60 (Ar-C), 128.94 (Ar-C), 128.12 (Ar-C), 127.16
(Ar-C), 126.83 (Ar-C), 116.92 (Ar-C), 116.39 (Ar-C),
110.76 (Ar-C), 109.89 (Ar-C), 57.99 (-CH,-), 51.24
(piperazine-C), 51.06 (piperazine-C, 50.76 (piperazine-
C), 47.14 (piperazine-C), 45.21 (-CH,-), 42.54 (-CH,-),
30.52 (-CH3), 27.388 (-CH,-), 25.72 (-CH,-).
A& 3 mfilesE b, JaEa ik,
81%, 11 100~101°C. '"HNMR (400 MHz, CDCl;)
87.97 (s, 1H, Ar-H), 7.71 (s, 1H, Ar-H), 7.29 ~7.36 (m,
2H, Ar-H), 7.19 (d, J = 8.0 Hz, 1H, Ar-H), 7.14 (d, J =
6.0 Hz, 2H, Ar-H), 6.97 ~7.00 (m, 1H, Ar-H), 5.30 (s,
1H, Bn-H), 3.89 (m, 1H, CO-H-NH,), 3.78~3.63 (m,
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4H, piperazine-H), 3.23~3.08 (m, 4H, piperazine-H),
2.49 (s, 3H, COCH3), 1.91 (m, 1H, -CH-), 1.03~0.92
(m, 6H, -CH3); CNMR (100 MHz, CDCl5) ¢ 192.98
(C=0), 173.11 (C=0), 147.73 (Ar-C), 135.72 (Ar-C),
135.25 (Ar-C), 132.54 (Ar-C), 128.96 (Ar-C), 128.17
(Ar-C), 127.23 (Ar-C), 126.85 (Ar-C), 116.97 (Ar-C),
116.39 (Ar-C), 110.74 (Ar-C), 109.70 (Ar-C), 55.94
(-CH,-), 51.60 (piperazine-C), 51.14 (piperazine-C),
50.79 (piperazine-C), 45.53 (piperazin-C), 42.19 (-CH ,-),
31.89 (-CH,-), 27.39 (-CHj3), 20.05 (-CHj3), 16.52
(-CH3).

Hirb &Y 4 e b, R o, e
82%, ¥4/ 130~131°C. 'HNMR (400 MHz, CDCl;)
0 7.95 (s, IH, Ar-H), 7.70 (s, 1H, Ar-H), 7.32 (d, J=4.0
Hz, 2H, Ar-H), 7.19 (d, J = 8.8 Hz, 1H, Ar-H), 7.14
(d, J = 7.2 Hz, 2H, Ar-H), 6.97 (d, J = 8.8 Hz, 1H,
Ar-H), 5.30 (s, 1H, Bn-H), 3.95 (d, J = 6.0 Hz, 1H,
CO-H-NH,), 3.79 (s, 2H, piperazine-H), 3.64 (s, 2H,
piperazine-H), 3.18 (m, 4H, piperazine-H), 2.68 (s, 3H,
COCHj,), 1.33 (d, J = 6.4 Hz, 1H, -CH3); *CNMR (100
MHz, CDCl;) ¢ 193.02 (C=0), 173.85 (C=0), 147.72
(Ar-C), 135.71 (Ar-C), 135.29 (Ar-C), 132.58 (Ar-C),
128.98 (Ar-C), 128.16 (Ar-C), 127.21 (Ar-C), 126.87
(Ar-C), 116.98 (Ar-C), 116.40 (Ar-C), 110.75 (Ar-C),
109.81 (Ar-C), 51.41 (-CH,-), 51.15 (piperazine-C), 50.80
(piperazine-C), 46.82 (piperazine-C), 45.20 (piperazin-
C), 42.26 (-CH;-), 27.40 (-CH,-), 20.99 (-CH3).

1.9 B#iEad 6 MER IHEY 95 mg (0.2
mmol) LG 18, ¥ T Jo/K — & H e i B 11 5] ik
RS, BT UK, T EEEEE S 43 mg (0.3
mmol) FINE B, 29 20 min FEIN5EEE, VKB
FHEFE 30 mine RV 5EASEH TR PR, AR
HAKPER 2 K, R REERUKZ 3Kk, BEERA P,
WET, Ak Al H L A E R S 6, B 100
mg, WK 88%, ¥ 96~97 C. 'HNMR (400 MHz,
CDCl;) 6 7.98 (s, 1H, Ar-H), 7.71 (s, 1H, Ar-H), 7.33
(d, J = 7.2 Hz, 2H, Ar-H), 7.19 (d, J = 8.8 Hz, 1H,
Ar-H), 7.14 (d, J = 6.8 Hz, 1H, Ar-H), 6.98 (d, J = 8.4
Hz, 1H, Ar-H), 5.31 (s, 1H, Bn-H), 3.42 (t, /= 4.0 Hz,
4H, piperazine-H), 3.23 (t, J = 4.0 Hz, 4H, piperazine-
H), 2.87 (s, 6H, -CH3), 2.48 (s, 3H, COCHj,); *CNMR
(100 MHz, CDCIl;) ¢ 193.00 (C=0), 147.68 (Ar-C),
135.75 (Ar-C), 135.27 (Ar-C), 132.64 (Ar-C), 129.00
(Ar-C), 128.17 (Ar-C), 127.22 (Ar-C), 126.88 (Ar-C),
117.01 (Ar-C), 116.53 (Ar-C), 110.75 (Ar-C), 109.94
(Ar-C), 51.06 (-CH,-), 50.82 (piperazine-C), 46.43
(piperazine-C), 38.24 (-CH,-), 29.64 (-CH,-), 27.42

(-CHs).
1.10 &M 19, 21 &R 7 L 6-FER . Xt
il 7R 200 mg (1.29 mmol). 540 mg (1.81 mmol) JilI
ANBI R, CHEAEER, Wi N 15 ming K5
FZHER U T 354k 8 570 mg (TBAF, 2.20 mmol)
TN, RS 48 he JEACER: ¥ SONOBIE T
BT EA, FMBA NaCl /K WPE 3 Ik, BUANLE, g
Ttk g e, AT 19, 290 mg, B ARk,
N 63.4%.

& 21 K A BRI B, 102 52.3%.
.11 &E® 20, 22 &R AlBULEY 19, X
MR % 410 mg (1.01 mmol)« 270 mg (1.2 1 mmol) T
SN, IR\ THF 12 mL SOA 7, SEEEE R, A
PRIk 2R R, 68 “C R R S h i [N 58 4. o AbHL: #
S BET, FEA %#, I 1 mol- L™ K,CO5 /K%
AR 30 min, BT W, BCEHLZE I H A
NaCl /K WRE 3 ¥, e T, HEiksEBEeay 20,
WA AR 510 mg, WA 85.1%.

& 22 W N BRI L.
1.12 BfE4 7. 8. 10 &R 2 HIEY
20. Boc-#&E&: 120 mg (0.21 mmol). 40 mg (0.25
mmol) & THLIE, B T-15 CHRUKEEHEF 20 min, 7
i POCI; 60 mg (0.39 mmol), ¥KEL¥H [ 30 min.
Je AEEE: R S SR N VKK, PR B E S R,
A EA, FIMIFI NaCl ¥, BUAHLUERET . JFIMATL
KEHKE 3 mL, B TUKE, MA=MLE 3 mL.
B2 3 he H4 S BBET, F 10 mL EA W@, A0
NaHCO; K% 3 3, HIF1 NaCl /KA 3 i, HY
GHE, BET, OIS E. B0EY 8, RO
90 mg, mp 116 ~117°C, WZE N 62.3%. 'HNMR (600
MHz, DMSO-dg) 6 10.07 (s, 1H, NH), 8.30 (s, 1H,
N=C-H), 8.15 (d, J = 8.4 Hz, Hz, 2H, Ar-H), 7.71 (d,
J =17.8 Hz, 2H, Ar-H), 7.58 (d, J = 8.4 Hz, 2H, Ar-H),
7.12 (d, J = 8.4 Hz, 2H, Ar-H), 5.34 (s, 1H, -CH,), 2.05
(t, 1H, -CH), 0.95 (d, J = 6.6 Hz, 3H, -CH;), 0.85 (d,
J = 6.6 Hz, 3H, -CH;); "CNMR (100 MHz, DMSO-d,)
8 173.39 (C=0), 152.05 (Purine-C), 151.65 (Purine-C),
150.77 (Purine-C), 141.29 (Purine-C), 140.02 (Purine-
C), 137.72 (Ar-C), 137.63 (Ar-C), 137.11 (Ar-C),
137.02 (Ar-C), 136.92 (Ar-C), 129.93 (Ar-C), 122.91
(Ar-C), 122.7 (Ar-C), 116.92 (Ar-C), 94.14 (Ar-C),
85.73 (Ar-C), 60.47 (-CH), 45.81 (-CH,), 31.44 (-CH),
19.90 (-CH3), 16.96 (-CH3)-

AP 10 & 7R b, R ERR, RN
51.7%, mp 113~114‘C. '"HNMR (400 MHz, DMSO-
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dg) 8 10.94 (s, 1H, NH), 8.30 (s, 1H, N=C-H), 8.16 (d,
J = 8.8 Hz, 2H, Ar-H), 7.71 (d, J = 8.4 Hz, 2H, Ar-H),
7.60 (d, J = 8.8 Hz, 2H, Ar-H), 7.27 (m, 4H, Ar-H),
7.19 (m, 1H, Ar-H), 7.12 (d, J = 8.0 Hz, 2H, Ar-H), 5.33
(s, 1H, -CH,), 3.72 (s, 1H, -CH), 3.09 (m, 1H, -CH.),
2.68 (m, 1H, -CH,); "CNMR (100 MHz, DMSO-d)
8 172.96 (C=0), 152.04 (Purine-C), 151.66 (Purine-C),
150.73 (Purine-C), 141.34 (Purine-C), 139.98 (Purine-C),
138.91 (Ar-C), 137.66 (Ar-C), 137.10 (Ar-C), 136.89
(Ar-C), 129.91 (Ar-C), 129.60 (Ar-C), 128.29 (Ar-C),
126.30 (Ar-C), 122.89 (Ar-C), 116.95 (Ar-C), 94.10
(Ar-C), 85.75 (Ar-C), 56.92 (-CH), 45.83 (-CH,), 40.62
(-CH,).

& 7 & LAY 22 AIEEL 7Rk,
WA 57.4%, mp 218~220°C. 'HNMR (400 MHz,
DMSO-d) § 10.00 (s, 1H, NH), 8.20 (s, 1H, N=C-H),
8.16 (d, J = 10 Hz, 2H, Ar-H), 7.59 (d, J = 8.8 Hz, 2H,
Ar-H), 3.54 (m, 1H, -CH), 1.24 (d, J = 7.2 Hz, 3H,
-CH;); "CNMR (100 MHz, DMSO-d;) d 174.12 (C=0),
151.88 (Purine-C), 151.52 (Purine-C), 151.16 (Purine-
C), 142.13 (Purine-C), 140.10 (Purine-C), 137.03 (Ar-
C), 122.77 (Ar-C), 116.86 (Ar-C), 85.59 (Ar-C), 51.21
(-CH), 29.70 (-CH3), 21.37 (-CH;).

1.13 BRUEMINER WEY 9 1% %R
& 7, Mg h—15 CUKIRI KA T M 30 min,
¥R BEEINUKK T, BidE. BEZRER, A EA,
FMIFN NaCl ¥k, BCEHLUZ T, O SRR
R R, W 58.1%, mpl19~120 ‘C. 'HNMR (600
MHz, DMSO-dg) 6 10.09 (s, 1H, NH), 9.82 (s, 1H,
NH), 8.29 (s, 1H, N=C-H), 8.12 (d, J = 6.0 Hz, 2H,
Ar-H), 7.71 (d, J = 5.2 Hz, 2H, Ar-H), 7.59 (d, J = 6.0
Hz, 2H, Ar-H), 7.13 (d, J = 5.2 Hz, 2H, Ar-H), 5.34 (s,
1H, -CH,), 3.17 (s, 2H, -CH,), 2.30 (s, 6H, - (CH;),N);
BC NMR (100 MHz, DMSO-ds) d 168.20 (C=0),
151.87 (Purine-C), 151.66 (Purine-C), 150.69 (Purine-
C), 141.37 (Purine-C), 139.90 (Purine-C), 137.66 (Ar-
C), 137.08 (Ar-C), 136.87Ar-C), 129.94 (Ar-C), 122.94
(Ar-C), 116.95 (Ar-C), 94.09 (Ar-C), 85.82 (Ar-C),
63.38 (-CH,), 45.83 (-CH,), 45.52 (-(CH3),N).

2 IMEEM N

W15 P S8 K F MTT 256 A\ L AR 8 411 Jifd MCF-
7« NJERRE4HH PANC-1. A& 4 fkk SYSY.
NI 4 AS49 FEAT ARSI E IR, DL
B A A o o) B

SEIG AT O A B TR E LR 6 R
AMTHRST 0.5~ 1 hidb AT KB, JoHEAE G i H 70%0H
TR, CHEBRER X EIZH 15 min, fRIER

L (107 B SUR JG FR AT SE IR R AR

Pl SO X B K AN i, R A i
WP, LLEEFL 1000~10 000 AN4HAEREFE] 96 FLAR,
FFLARAR 200 pL.

INZjALEE: 5% CO, 37 °CHER 24 h J&, JIA 200
uL % 40 pmol L LA 56 A RE IR 3L, NN S A0
xR TR L, AN E 3 M E AL,

I MTT #&W: YR JETE 5% CO,. 37 CHiE
H 24 h 5, EAEEEHILK (96 fLPIERR),
FUIMAE 20 pL MTT ¥ (0.5% MTT) 578
200 pL, 4k4ER59% 3 he

ZabREFR: DO EILNWE, LI AT
B 150 uL, BT8R EIRG 15 min, 7R EMEE Y
JafE k.

OD fH A ill: {8 FHEEAR{XAE 570 nm A T il
L OD {H o 244708 24H Jf P 400 st 2050 SR FH AL XS 0 ok 26K
g PHIE (%)= 241715 OD fH — A 254111
OD 1H)/ %f B 217 %) OD 18 x 100%

References

[1]  Neuzillet C, Tijeras-Raballand A, de Mestier L, et al. MEK
in cancer and cancer therapy [J]. Pharmacol Ther, 2014, 141:
160—171.

[2] Libero S, Lippman SM, El-Naggar AK. Targeting the
MAPK-RAS-RAF signaling pathway in cancer therapy [J].
Expert Opin Ther Targets, 2012, 16: 103 —119.

[3] Zhao YJ, Adjei AA. The clinical development of MEK
inhibitors [J]. Nat Rev Clin Oncol, 2014, 11: 385 —400.

[4] Hao PQ, An S, Yang Y, et al. The progess on MEK kinases
and their inhibitors [J]. Chin J Cell Biol ( 1 [El 4H {4z 4 2% 2%
1), 2015, 37: 1425-1431.

[5] Spicer JA. New small-molecule inhibitors of mitogen-activated
protein kinase [J]. Expert Opin Drug Discov, 2008, 3: 801 —
817.

[6] Barrett SD, Bridges AJ, Dudley DT, et al. The discovery of
the benzhydroxamate MEK inhibitors CI-1040 and PD 0325901
[J]. Bioorg Med Chem Lett, 2008, 18: 6501 —6504.

[7] Robarge KD, Lee W, Eigenbrot C, et al. Structure based
design of novel 6,5 heterobicyclic mitogen-activated protein
kinase (MEK) inhibitors leading to the discovery of imidazo
[1,5-a] pyrazine G-479 [J]. Bioorg Med Chem Lett, 2014, 24:
4714-4723.

[8] Heald RA, Jackson P, Savy P, et al. Discovery of novel

allosteric mitogen-activated protein kinase (MEK)1,2 inhibitors



- 424 -

)2 24 Acta Pharmaceutica Sinica 2017, 52 (3): 416 —424

(9]

[10]

(1]

[12]

possessing bidentate Ser212 interactions [J]. J Med Chem,
2012, 55: 4594-4604.

Nobuya I, Naoki H, Joseph EW, et al. Enhanced inhibition of
ERK signaling by a novel allosteric MEK inhibitor, CH5126766,
that suppresses feedback reactivation of RAF activity [J].
Cancer Res, 2013, 73: 4050 —4060.

Ohren JF, Chen H, Pavlovsky A, et al. Structures of
human MAP kinasel (MEKI1) and MEK2 describe novel
noncompetitive kinase inhibition [J]. Nat Struct Mol Biol,
2004, 11: 1192-1197.

Lito P, Saborowski A, Yue J, et al. Disruption of CRAF-
mediated MEK activation is required for effective MEK
inhibition in KRAS mutant tumors [J]. Cancer Cell, 2014,
25:697-710.

Aoki T, Hyohdoh I, Furuichi N, et al. The sulfamide moiety

affords higher inhibitory activity and oral bioavailability to a

[13]

[14]

[13]

[1e]

[17]

series of coumarin dual selective RAF/MEK inhibitors [J].
Bioorg Med Chem Lett, 2013, 23: 6223 —6227.

Flynn BL, Hamel E, Jung MK. One-pot synthesis of benzo
[b] furan and indole inhibitors of tubulin polymerization [J].
J Med Chem, 2002, 45: 2670-2673.
Suzuki N, Somei M, Seki A, et al. Novel bromomelatonin
derivatives as potentially effective drugs to treat bone diseases
[J].  J Pineal Res, 2008, 45: 229-234.

Ran JQ, Huang N, Xu H, et al. Anti HIV-1 agents 5: synthesis
and anti-HIV-1 activity of some N-arylsulfonyl-3-acetylindoles
in vitro [J]. Bioorg Med Chem Lett, 2010, 20: 3534 —3536.
Wang C, Sperry J. Total synthesis of the photoprotecting
dipyrrolobenzoquinone (+)-terreusinone [J].

13: 6444—6447.

Org Lett, 2011,
Liu KG, Robichaud AJ. A general and convenient synthesis

of N-aryl piperazines [J]. Circ Res, 2005, 46: 7921 —7922.



