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Abstract Death associated apoptotic protein kinase 2 (DRAK?2) is a threonine/serine kinase and a member of the death-
associated protein kinase (DAPK) family. Under the action of external stimuli, its overexpression has the ability to induce
apoptosis. High glucose, high fat, and certain cellular inflammatory factors can induce the high expression of DRAK?2, thereby
causing pancreatic f-cell apoptosis. DRAK2 may play a mediating role in the process. Therefore, small molecule inhibitors
targeting DRAK2 own good development prospects to treat diabetes. In this work, more than 20 active compounds were
obtained through structural modification of the alkylphenols compound 8a, and the structure-activity relationship between
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them was preliminarily determined.
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Figure 2 Molecule docking diagram of compound 8a and
DRAK?2
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Scheme 2 Synthetic route of target compound whose linking
group is benzene ring
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R1 AN DRAK2 FIHMHE MR
Table 1 Data on the inhibitory activity of the compounds against DRAK?2

N
mf . n
link —R

Compd. Linker R m n ICso/(umolsL 1)
8a cis-Ethylene-1,2-diyl 2-OH-4-OH 5 7 7.73+0.70
8b Ethane-1,2-diyl 2-OH-4-OH 5 7 14.90+1.01
8c cis-Ethylene-1,2-diyl 3-OH-4-OH 5 7 11.731+0.34
8d cis-Ethylene-1,2-diyl 2-OH-3-OH 5 7 7.4310.21
8e cis-Ethylene-1,2-diyl 3-OH-5-OH 5 7 6.6410.21
8f cis-Ethylene-1,2-diyl 2-OH-6-OH 5 7 8.691+0.24
8¢g cis-Ethylene-1,2-diyl 3-OH-4-OH-5-OH 5 6 NA
8h cis-Ethylene-1,2-diyl 3-OMe-5-OH 5 6 NA
8i cis-Ethylene-1,2-diyl 3-OMe-5-OMe 5 6 NA
8j cis-Ethylene-1,2-diyl 3-OH-5-OH-6-Cl 5 6 6.100.80
8k cis-Ethylene-1,2-diyl 3-OH-4-F-5-OH 5 5 5.97+0.59
18a m-Phenylene 3-OH-5-OH 5 3 494+1.18
18b Furan-2,5-diyl 3-OH-5-OH 4 3 NA
18¢ Thiophene-2,5-diyl 3-OH-5-OH 4 3 6.0810.60
18d o-Phenylene 3-OH-5-OH 5 3 5.7540.20
18e p-Phenylene 3-OH-5-OH 5 3 4.61+0.87
18f m-Phenylene 3-OH-5-OH 5 1 9.161+1.29
18¢g m-Phenylene 3-OH-5-OH 5 2 6.031£1.36
18h m-Phenylene 3-OH-5-OH 5 5 5.68+0.28
18i m-Phenylene 3-OH-5-OH 5 7 4.561+0.69
18j m-Phenylene 3-OH-5-OH 3 3 10.1610.78
18k m-Phenylene 3-OH-5-OH 4 3 7.331+0.03
181 m-Phenylene 3-OH-5-OH 6 3 5.41%0.61

18m m-Phenylene 3-OH-5-OH 54 3 7.71%+0.99
18n m-Phenylene 3-OH-5-OH 7° 3 5.15%0.06
180 m-Phenylene 3-OH-4-F-5-OH 5 3 9.64+0.28
18p m-Phenylene 3-OH-5-OH-6-Cl 5 3 4.061+0.35

“Total number of carbon atoms, contains an isopropyl group. ? Total number of carbon atoms, contains a cyclohexyl group. NA: no activity.
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Sartorius HLF K F*. DLSB fiKIE# H1E A4 . SHZ-D(III)
PEA KSR 70-1 BUT L AL T84 . ZK-82BB #Y
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HiaEEY 3 @A RTTIED: —78 CF,
) T DU R (10 mL) B EEHE &4 1 (4.54 mmol)
FROZTRE NN IE T 3:448(1.89 mL, 2.4 molsL™" in hexane,
4.54 mmol), INEK R BRZEIEF B =EBFE 30 min.
ZIJEWHEIZE —T8 C, LI 7N B A I = ke
(0.79 mL, 4.54 mmol)F1 —RALHE 2 (3.78 mmol), MK
RNV IRENS T 2 =W 2 h FEME AL E AR (10
mL)# KN, IR (10 mLX3)XEEL, & A HIH,
A K (10 mL)Pedk, AN JCKIRER N T, W
ik BV, AEENT AL CH MRS 1-1R-8-T FLHR(@3),
TRy, E 60%. 'H NMR (400 MHz, Chloro-
form-d) d: 3.40 (t, J=7.0 Hz, 2H), 2.23~2.05 (m, 4H),
1.86 (t, J=7.4 Hz, 2H), 1.53~1.21 (m, 16H), 0.89 (t, J=
6.8 Hz, 3H); '*C NMR (126 MHz, Chloroform-d) J: 80.4,
80.0, 33.8, 32.8, 31.4, 29.1, 29.0, 28.6, 28.5, 28.3, 28.1,
22.6, 18.8, 18.7, 14.1. HRMS (ESI positive) caled for
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http://sioc-journal.cn/



BIKE

MRILX

CisHasBr [M+H]": 287.1369, found 287.1375.

R A 4 R A 0 ] I R R
(93.74 mg, 0.378 mmol)[#)JE7K £ (2 mL)¥ K - A
Z4b49(14.36 mg, 0.378 mmol), BHABEML=IK, AE
W=k, =ZEBEHE 15 min JFIMAZ f%0.1 mL, 1.51
mmol), 15 min J5 ¥ I )44 3 (0.775 mmol) [ TE7K 2 E
(1 mL), EIEMBEE 2 h [RS8 e g,
FMTRGE R BV, IR 41 5 ST S AT A4k (K 7
BR(2)-1-T-8-+ Tk, A HRY, % 52%. 'H
NMR (400 MHz, Chloroform-d) ¢: 5.42~5.27 (m, 2H),
3.40 (t, J=7.0 Hz, 2H), 2.10~1.93 (m, 4H), 1.85 (t, J=
7.3 Hz, 2H), 1.46~1.39 (m, 2H), 1.37~1.24 (m, 14H),
0.89 (t, J=6.0 Hz, 3H); *C NMR (101 MHz, Chloro-
form-d) d: 130.1, 129.7, 33.9, 32.8, 31.8, 29.7, 29.6, 29.1,
29.0, 28.7, 28.2, 27.2, 27.1, 22.7, 14.1. HRMS (ESI posi-
tive) caled for C;sH3Br [M+ H] ' : 289.1525, found
289.1521.

HRAAL AP S I8 A B 7208 1) = 30 AR
UOMNBAL TV 45(4.8 mg, 0.025 mmol). = K3 [#(8.6 mg,
0.033 mmol). 4820 mg, 0.5 mmol) S BEHER ARz
fi5(96.5 mg, 0.38 mmol), ZTEH =K, MAH A 4
(73 mg, 0.25 mmol)f) N,N-—H FEHEZ(0.5 mL)& .
INEE, fEEIR R 18 h RNE NG, RN LR
CFRFRE, AREWE I IR G IR IET, A E AT AV
A V(CREMmEE) - (LR AT =20 @ 110 &5
(2)-4,4,5,5-VY FH B-2-( T b 2 -8-4i-1- %) -1,3,2- 54
WIRHES), ok, 1% 54%. '"H NMR (400 MHz,
Chloroform-d) d: 5.31~5.25 (m, 2H), 2.02~1.86 (m, 4H),
1.29~1.17 (m, 30H), 0.81 (t, J=6.6 Hz, 3H), 0.70 (t, J=
7.9 Hz, 2H); 3C NMR (101 MHz, Chloroform-d) 6: 129.9,
129.8, 82.8 (2C), 32.4, 31.8, 29.8, 29.7, 29.3, 29.2, 29.0,
27.2 (2C), 24.8(4C), 24.00, 22.5, 14.1(2C). HRMS (ESI
positive) caled for CoiHpBO, [M+H]": 337.3272, found
337.3276.

TR A 6 (138 F G 7 0% RO (2.64
mmol) (10 mL)EHEH, MKIXIIAFKEREH (547 mg,
4 mmol) }Z % ¥2(0.72 mL, 6.07mmol), IIHETFHRZE 50 C
PR, RN RGA N E =R, Sk HdiEEik
FaPei, HEENTA VA MER) @ V(IR 408)=20 © 1]
AR EY) 6, RALKHRE 5 22 CIR[19]— 2L

TR A 7 (38 A A RS, ) =30 AR
UOMA A AL &4 5 (0.271 mmol) FU T BEH4(78.1 mg,
0.813 mmol). Ruphos (31 mg, 0.0664 mmol) % Pd»(dba);
(30 mg, 0.0328 mmol), ZTEHZ K, KK A4
6 (0.325 mmol)ffJ 43 mL)iAW M 25T 7K(0.3 mL),

3208 http://sioc-journal.cn/

© 2021 Chinese Chemical Society & SIOC, CAS

INEETHRZE 80 CHidE 18 h. RMNEEH G, RN
R R BE, ZohkiE L Y8R IRZE IR, FEENT 2 B4l
REE B VA W) @ MR LEE)=20 @ 1143
(2)-5-(F e FE-8-Hii-1-3E)-1,3- R FEA(7), L
R, WK 54%. '"H NMR (400 MHz, Chloroform-d) o:
7.37~7.23 (m, 10H), 6.41~6.34 (m, 3H), 5.32~5.22 (m,
2H), 4.98~4.91 (m, 4H), 2.46 (t, J=7.8 Hz, 2H), 1.99~
1.89 (m, 4H), 1.56~1.47 (m, 2H), 1.29~1.18 (m, 16H),
0.83~0.78 (m, 3H); 3C NMR (101 MHz, Chloroform-d)
5: 158.8 (2C), 144.4, 136.0 (2C), 128.9, 128.8 (2C), 127.5
(4C), 126.9 (2C), 126.5 (4C), 106.7, 98.2, 69.0 (2C), 35.2,
30.8, 30.2, 28.8, 28.7, 28.4, 28.3, 28.2, 28.0, 26.2, 26.2,
21.6, 13.1. HRMS (ESI positive) calcd for Cs3s Hs70, [M+
H]": 499.3571, found 499.3571.

HIEARLL AP 10 B & RO 0 CF, [
AREE 9 (11.36 mmol) 1) — & H HE(12 mL)E R H KA
3,4-2H-"ZME(1.1 mL, 12.17 mmol) M %F Fi A RE R /K
A 91(10 mg, 0.0526 mmol), Jnte, ZEEBIPE 2 h. ML
WG RN, FEZEHT 7 B AR VA )
V(T8 CBiE)=20 : 113 IERE Y 10, RAEEHES
2 CHR[20]— 2.

IR ARA Y 10 B A A T 18 =0 K
I TEALIE (26 mg, 0.134 mmol). =ZKIEFE (45 mg,
0.174 mmol). HEZ4H (102 mg, 2.68 mmol) A XA R AT
FERE(510 mg, 2.01 mmol), ZTEH =X, TALED
10 (1.34 mmol)[¥] N,N-—FI B L% (3.0 mL)i&W, s
FIRNHEHE 18 he RV WRE, R 8 OB,
SRR O UE S IR AR VER, AR T B (VA )
V(IR T8)=20 © 1113 4.,4,5,5-PY FH 3E-2-(3-((PU & -2H-
MEE R -2- 268 ) S 3 ) P 8)-1,3,2- AUl e (1), G IR
W), I 53%. "H NMR (400 MHz, Chloroform-d) J: 4.59
(q, J=3.9 Hz, 1H), 3.86 (td, J=8.3, 4.2 Hz, 1H), 3.68
(ddd, J=9.5, 6.7, 2.6 Hz, 1H), 3.55~3.42 (m, 1H), 3.42~
3.29 (m, 1H), 1.92~1.77 (m, 1H), 1.70 (q, J=7.7 Hz,
3H), 1.63~1.45 (m, 4H), 1.32~1.15 (m, 12H), 0.90~
0.74 (m, 2H); *C NMR (101 MHz, Chloroform-d) é: 98.5,
82.9 (2C), 69.2, 61.9, 30.7, 25.5, 24.8, 24.9, 24.7, 24.8
(2C), 24.1, 19.4. HRMS (ESI positive) caled for
C1sHsBO4 [M+H]": 271.2075, found 271.2076.

A A 13 A ROTE: ) =30 R
YIRNF IR A 12 (0.271 mmol). #UT EE4H(78.1
mg, 0.813 mmol). Ruphos (31 mg, 0.0664 mmol) f
Pda(dba)s (30 mg, 0.0328 mmol), &S B HZ K, K
AAY) 11 (0.325 mmol) [ FF 2R (3 mL)¥E R 2 255 17K
(0.3 mL), IHEETHEZS 80 CHiH: 18 h. MW/, Kk
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MR 2R B AR, Stk Ll IR S IR I, K2
Moy B AR MR VCAThEE) @ (LR CBR)=20 1]
13 2-(3-3- T AR I N UL U A2 H-ME I (13), o thi
R, W 95%. 'H NMR (400 MHz, Chloroform-d) o:
7.17 (t, J=7.6 Hz, 1H), 7.11~6.89 (m, 3H), 4.57 (t, J=
3.8 Hz, 1H), 3.87 (t, J=9.6 Hz, 1H), 3.77 (q, J=7.5 Hz,
1H), 3.54~3.44 (m, 1H), 3.40 (q, J=7.5 Hz, 1H), 2.68 (q,
J=6.6 Hz, 2H), 2.56 (t, J=7.9 Hz, 2H), 1.97~1.78 (m,
3H), 1.77~1.66 (m, 1H), 1.65~1.46 (m, 6H), 1.39~1.22
(m, 6H), 0.87 (t, J=6.8 Hz, 3H); 3C NMR (101 MHz,
Chloroform-d) 6: 143.0, 141.9, 128.6, 128.2, 125.8, 125.7,
98.9, 67.0, 62.4, 36.0, 32.5, 31.8, 31.6, 31.4, 30.8, 29.1,
25.6, 22.6, 19.7, 14.1. HRMS (ESI positive) calcd for
C0H3:NaO, [M+Na]*: 327.2295, found 327.2289.

ARG EY) 14 WIE GO R s &
113 (2.25 mmol) ] FHEE(10 mL)IEWH, AR 2K Ak
FR/K&4(20 mg, 0.05 mmol), FIE/KMN 3 h. JKMEEH
JE RGN, FEENT o S A B VO )
R CER)=5 ¢ 1143 3-3-CL 32K 40)- 1- e (14), T fa
HEIRY, W 93%. "H NMR (400 MHz, Chloroform-d) o:
7.18 (t, J=7.6 Hz, 1H), 7.03~6.97 (m, 3H), 3.66 (t, J=
7.6 Hz, 2H), 2.67 (t, J=7.9 Hz, 2H), 2.57 (t, J=7.9 Hz,
2H), 1.89 (q, J=7.2 Hz, 2H), 1.59 (q, J=7.5 Hz, 2H), 1.50
(s, 1H), 1.39~1.24 (m, 6H), 0.87 (t, J=6.9 Hz, 3H); 1*C
NMR (101 MHz, Chloroform-d) ¢: 143.1, 141.7, 128.6,
128.3, 126.0, 125.7, 62.4, 36.0, 34.3, 32.1, 31.8, 31.6, 29.1,
22.6, 14.1. HRMS (ESI positive) calcd for CisHps0 [M+
H]": 221.19, found 221.1903.

HE AR S 15 B G T a1 14 (1.41
mmol) & VYR AL A% (701 mg, 2.1 mmol)iF T & H (3
mL)H, AHZE 0 C, MAZRKERFS550 mg, 2.1 mmol)
1 & BE( mL)E R, InsETt 2 =i 3 h, [y
WIRIRAEA A, FEENT 5 4itb CH MBS 1-G-1R 1A
5)-3-C K 15), TEHRY), Y3 98%. 'H NMR (400
MHz, Chloroform-d) d: 7.25~7.15 (m, 1H), 7.05~6.96
(m, 3H), 3.39 (t, J=6.6 Hz, 2H), 2.74 (t, J=7.4 Hz, 2H),
2.57 (t, J=7.9 Hz, 2H), 2.16 (p, J=7.0 Hz, 2H), 1.59 (q,
J=17.5 Hz, 2H), 1.39~1.22 (m, 6H), 0.88 (t, J=6.6 Hz,
3H); *C NMR (101 MHz, Chloroform-d) 6: 143.2, 140.4,
128.7, 128.4, 126.3, 125.8, 36.0, 34.3, 34.0, 33.2, 31.8,
31.5, 29.1, 22.7, 14.1. HRMS (ESI positive) calcd for
CisHa4Br [M+H]": 283.1056, found 283.1052.

H ARG EY) 16 I & RO 10 =30 H K
PN ALTE57(26 mg, 0.134 mmol). = ZKFE (45 mg,
0.174 mmol). HE#44(102 mg, 2.68 mmol) A7 Hk I & Ak
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FERE(510 mg, 2.01 mmol), FSEH =X, TALED)
15 (1.34 mmol)[¥] N,N-—FI B F L% (3.0 mL)¥&W, s
FIR B 18 h. RV WRE, RHH 8 CEERE,
CorE v L RS IR AR IR, AT B IBEMR: V(A
W) : (LR ZHE)=20 : 1118 2-G-GB-CHE K
3)-4,4,5,5- DY FA3E-1,3,2- S Bl BE(16), ot Ry,
% 45%. 'H NMR (400 MHz, Chloroform-d) d: 7.16 (t,
J=17.7 Hz, 1H), 7.01~6.94 (m, 3H), 2.63~2.50 (m, 4H),
1.72 (t, J=7.9 Hz, 2H), 1.62~1.51 (m, 2H), 1.41~1.15
(m, 18H), 0.93~0.77 (m, 5H); *C NMR (101 MHz,
Chloroform-d) 6: 142.8, 142.6, 128.7, 128.0, 125.8, 125.6,
82.9 (2C), 38.7, 36.0, 31.8, 31.5, 29.1, 26.2, 24.9 (4C),
22.6, 14.1 (2C). HRMS (ESI positive) caled for C21H36BO>
[M-+H]": 331.2803, found 331.2810.

IR AREY) 17 (8 AR [ = 30m K
UOMAAL A 6 (0.271 mmol). #UT EE4H(78.1 mg, 0.813
mmol).Ruphos (31 mg, 0.0664 mmol) £ Pdx(dba); (30 mg,
0.0328 mmol), HAEHZ K, IMAFEELEY 16
(0.325 mmol) 1 H 2K (3 mL)¥E R K 2 77K (0.3 mL), fil
EeFHEE 80 CHtHE 18 h. RMNEEH G, KN LK
LM RE, Gk I R R IRAA IRV, tEET B At
[HEMFR: V(A ER) @ (O 4BR)=20 © 1145 5-3-(3-C
FERE) N HE)-1,3- R EER A7), LOMRY), ok
54%. 'H NMR (400 MHz, Chloroform-d) 6: 7.48~7.29
(m, 10H), 7.20 (s, 1H), 7.05~6.96 (m, 3H), 6.52~6.44
(m, 3H), 5.07~5.00 (m, 4H), 2.73~2.49 (m, 6H), 2.02~
1.89 (m, 2H), 1.67~1.58 (m, 2H), 1.35~1.29 (m, 6H),
0.89 (t, J=7.2 Hz, 3H); 3C NMR (101 MHz, Chloro-
form-d) &: 158.9 (2C), 143.8, 141.9, 141.1,136.0 (2C),
127.6 (2C), 127.5, 127.1 (2C), 126.9, 126.9 (2C), 126.5,
126.5 (2C), 124.8, 124.6, 106.7, 1064 (2C), 98.4,
69.0(2C), 35.0, 34.8, 34.4, 31.6, 30.7, 30.5, 28.1, 21.6,
13.1. HRMS (ESI positive) caled for C3sHs 02 [M+H]':
493.3101, found 493.3105.

F=Y) 8a, 8c¢~8g, 8k B A Tk M a4k 7
(0.144 mmol)f) —F Fki(4 mL)yEWF, KK N,N-
TR ZERE(0.12 mL, 0.938 mmol) & =&AL (115.2 mg,
0.864 mmol), MNEEZIRMBIFE2 h. MR )E, IIA &
F5E(5 mL)FRE, I\ 1 mol/L HC1 IEW(5 mL) i +E 5
min, 7B A, AKAHA & RS mLX2)FER, &7
AHUA, ARG mL)BeEk, AR KRER T
B G IR, FEENT AR BE LR (&) ¢
V(IR =20 : 14325 8.

(2)-4-(F T Fk-8-J-1-38) 7K -1,3- [ (8a): i€l
R, WK 56%. '"H NMR (400 MHz, Chloroform-d) o:
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6.26~6.22 (m, 2H), 6.17 (s, 1H), 5.37~5.32 (m, 2H),
4.80~4.65 (m, 2H), 2.48 (t, J=7.8 Hz, 2H), 2.05~1.97
(m, 4H), 1.68~1.60 (m, 2H), 1.33~1.26 (m, 16H), 0.87
(t, J=7.2 Hz, 3H); *C NMR (101 MHz, Chloroform-d) ¢:
156.6, 146.1, 130.0 (2C), 129.8 (2C), 108.1, 100.1, 35.8,
31.8, 31.0, 29.8, 29.7, 29.4, 29.2, 29.2, 29.0, 27.2, 27.2,
22.7, 14.1. HRMS (ESI negative) caled for C;;H330, [M—
H] : 317.2486, found 317.2488.

(Z2)-4-(T F e FE-8-Mi-1-58) K- 1,2- % (8¢): ERthl
R, W 53%. 'H NMR (400 MHz, Chloroform-d) o:
6.76 (d, J=8.0 Hz, 1H), 6.70 (s, 1H), 6.60 (d, J=8.0 Hz,
1H), 5.39~5.28 (m, 2H), 5.25~4.99 (m, 2H), 2.48 (t, J=
7.8 Hz, 2H), 2.10~1.93 (m, 4H), 1.59~1.50 (m, 2H),
1.34~1.24 (m, 16H), 0.89 (t, J=7.8 Hz, 3H); 3C NMR
(101 MHz, Chloroform-d) o: 143.3, 141.2, 136.3, 130.0,
129.9, 120.8, 115.5, 115.2, 35.3, 31.8, 31.6, 29.8(2C), 29.4,
29.2(2C), 29.0, 27.2, 27.2, 22.7, 14.1. HRMS (ESI nega-
tive) caled for CH330, [M —H] : 317.2486, found
317.2491.

(2)-3-(F Fibe E-8-4i- 1-FE) R-1,2- —F(8d): F7 il
R, W 50%. '"H NMR (400 MHz, Chloroform-d) o:
6.75~6.66 (m, 3H), 5.43~5.27 (m, 2H), 5.17~5.00 (m,
2H), 2.60 (t, J=7.9 Hz, 2H), 2.08~1.92 (m, 2H), 1.67~
1.55 (m, 4H), 1.40~1.22 (m, 16H), 0.88 (t, J=6.4 Hz,
3H); *C NMR (101 MHz, Chloroform-d) 6: 143.1, 142.9,
130.0, 129.9, 129.3, 122.0, 120.1, 112.9, 31.8 (2C), 29.8
(30), 29.5, 29.4, 29.3, 29.0, 27.2, 27.2, 22.7, 14.1. HRMS
(ESI negative) calcd for C;H330, [M—H] : 317.2486,
found 317.2490.

(2)-5-(F T dk-8-0-1-38) 2K -1,3- Il (8e): Frtauid
R, WK 44%. 'H NMR (400 MHz, Chloroform-d) o:
6.27~6.21 (m, 2H), 6.17 (s, 1H), 5.43~5.26 (m, 2H),
4.95~4.74 (m, 2H), 2.48 (t, J=7.9 Hz, 2H), 2.09~1.95
(m, 4H), 1.63~1.51 (m, 2H), 1.35~1.26 (m, 16H), 0.93~
0.85 (m, 3H); '*C NMR (101 MHz, Chloroform-d) J: 155.5
(2C), 145.1, 129.0, 128.8, 107.0 (2C), 99.1, 34.8, 30.8,
30.0, 28.7(2C), 28.4, 28.2, 28.2, 28.0, 26.2, 26.2, 21.6,
13.1. HRMS (ESI negative) calcd for C»H330, [M—H] :
317.2486, found 317.2487.

(2)-2-(F HL e B -8-H-1-38) 2K -1,3- T (86): To i
RY), W 48%. '"H NMR (400 MHz, Chloroform-d) o:
6.91 (t, J=8.1 Hz, 1H), 6.43~6.34 (m, 2H), 5.40~5.29
(m, 2H), 4.86~4.58 (m, 2H), 2.62 (t, J=7.8 Hz, 2H),
2.07~1.93 (m, 4H), 1.60~1.53 (m, 2H), 1.37~1.23 (m,
16H), 0.88 (t, J=7.2 Hz, 3H); 3C NMR (101 MHz, Chlo-
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roform-d) J: 154.6 (2C), 129.9, 129.8, 126.7, 115.5, 107.9
(20), 31.8, 29.8, 29.7, 29.5, 29.3, 29.1, 29.00, 27.2(2C),
23.1,22.7, 14.1. HRMS (ESI negative) calcd for C1H330,
[M—H] : 317.2486, found 317.2489.

(2)-5-(‘F DU ke Fe-7-0a-1-H6) %6-1,2,3- - (8g): Ll
HARY, R 45%. '"H NMR (400 MHz, Chloroform-d) o:
6.34~6.25 (m, 2H), 5.62~5.26 (m, 5H), 2.41 (t, J=7.8
Hz, 2H), 2.04~1.97 (m, 4H), 1.56~1.48 (m, 2H), 1.34~
1.25 (m, 14H), 0.89~0.85 (m, 3H); '*C NMR (101 MHz,
Chloroform-d) &: 143.9 (2C), 135.7, 130.0, 129.8, 129.4,
108.1 (2C), 35.5, 31.8, 31.4, 29.8, 29.7 (2C), 29.2, 29.1,
29.0, 27.2(2C), 22.7, 14.1. HRMS (ESI negative) calcd for
CaoH3103 [M—H] 2 319.2279, found 319.2284.

(2)-2- 5 -5-(F = e e -6- 4 - 1- 96 ) - 1,3- [ (8K):
KR Y, % 54%. 'H NMR (400 MHz, Chloro-
form-d) 0: 6.41~6.32 (m, 2H), 5.47~5.01 (m, 4H), 2.45
(t, J=7.8 Hz, 2H), 2.08~1.97 (m, 4H), 1.60~1.52 (m,
2H), 1.38~1.22 (m, 14H), 0.88 (t, J=5.6 Hz, 3H); 13C
NMR (101 MHz, Chloroform-d) ¢: 143.6 (2C), 143.4,
139.4, 137.7(d, Jer=227.3 Hz), 130.1, 129.7, 108.9 (2C),
35.5, 31.8, 31.1, 29.7, 29.6 (2C), 29.0, 28.8, 27.2, 27.1,
227, 14.1. HRMS (ESI negative) calcd for CioHxsFO,
[M—H]: 307.2079, found 307.2077.

25714 8b, 18a~180 [¥118 H & B /7 VE2Y: [ R {R
P11 [A]4420.2 mmol)¥) B2 4. B5(2 mL)FIH FE(2 mL)
PHREW T, AN, RAERZ KA ER =
W, BB, RNEERE, Gtk i i8S Wb
Ve, FEENT A EAATE A M R ) - (F
i) =20 : 1115 AH R & 721).

A4+ ik FE-1,3- T FE(8b): [ A, E 55%.
m.p. 92.3~93.5 °C; '"H NMR (400 MHz, Methanol-ds) &:
6.26~6.22 (m, 2H), 6.17 (s, 1H), 4.81~4.75 (m, 2H),
248 (t, J=7.8 Hz, 2H), 1.56~1.526 (m, 2H), 1.29~1.22
(m, 24H), 0.88 (t, J=6.4 Hz, 3H); 3C NMR (101 MHz,
Methanol-ds) 6: 157.9 (2C), 144.9, 106.5 (2C), 99.5, 35.6,
31.7, 31.1, 29.4 (3C), 29.3 (2C), 29.2, 29.1, 29.0, 22.3,
13.0. HRMS (ESI negative) caled for C;H350, [M—H] :
319.2643, found 319.2646.

5-(3-(3- AR AL N 2E) A-1,3- E(18a): AR EAIHNR
), WHR 57%. 'H NMR (400 MHz, Chloroform-d) o:
7.20~7.16 (m, 1H), 7.03~6.96 (m, 3H), 6.28~6.22 (m,
2H), 6.18 (s, 1H), 2.62~2.50 (m, 6H), 1.95~1.87 (m,
2H), 1.64~1.56 (m, 2H), 1.34~1.28 (m, 6H), 0.88 (t, J=
6.8 Hz, 3H); 3C NMR (101 MHz, Chloroform-d) 6: 156.7,
145.6, 143.0, 142.1, 128.6, 128.5, 128.2, 125.8, 125.7,
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108.1 (2C), 100.3, 36.0, 35.4, 35.3, 32.5, 31.7, 31.6, 29.1,
22.6, 14.1. HRMS (ESI negative) calcd for C1H270, [M—
H] : 311.2017, found 311.2021.

5-(3-(5- 13 B 1k pg -2- 5 ) P 2 ) 2R -1,3- i (18b): G
EIIRY, YW 60%. 'TH NMR (400 MHz, Chloroform-d)
J9: 6.28~6.22 (m, 2H), 6.18 (s, 1H), 5.89~5.82 (m, 2H),
4.86~4.73 (m, 2H), 2.62~2.48 (m, 6H), 1.97~1.84 (m,
2H), 1.71~1.54 (m, 2H), 1.38~1.27 (m, 4H), 0.88 (t, J=
6.8 Hz, 3H); '*C NMR (101 MHz, Chloroform-d) d: 156.6
(2C), 154.9, 153.9, 145.3, 108.2 (2C), 105.3, 104.9, 100.4,
35.1, 31.4, 29.3, 28.1, 27.8, 27.5, 22.4, 14.0. HRMS (ESI
negative) calcd for CigH2303 [M—H] : 287.1653, found
287.1654.

5-(3-(5- /L MERy -2-JE) I 5L ) 2R -1,3- ZiE(18¢): KRt
HARY), R 59%. "H NMR (400 MHz, Chloroform-d) 6:
6.58~6.54 (m, 2H), 6.27~6.21 (m, 2H), 6.17 (s, 1H),
4.92~4.86 (m, 2H), 2.80~2.71 (m, 4H), 2.55 (t, J=7.6
Hz, 2H), 1.95~1.91 (m, 2H), 1.65~1.61 (m, 2H),1.36~
1.32 (m, 4H), 0.89 (t, J=6.8 Hz, 3H); '*C NMR (101
MHz, Chloroform-d) d: 156.7 (2C), 145.2, 143.6, 142.4,
123.7, 123.4, 108.2 (2C), 100.4, 35.0, 32.7, 31.4, 31.4,
30.1, 29.5, 22.4, 14.0. HRMS (ESI negative) calcd for
C1sH30,S [M—H] : 303.1424, found 303.1429.

5-(3-(2- OB IR AL Y JE) R-1,3- T fE(18d): AR itk
Y, W& 60%. 'H NMR (400 MHz, Chloroform-d) o:
7.15~7.09 (m, 4H), 6.27~6.25 (m, 2H), 6.18 (s, 1H),
4.70~4.72 (m, 2H), 2.65~2.53 (m, 6H), 1.87~1.84 (m,
2H), 1.55~1.48 (m, 2H), 1.34~1.28 (m, 6H), 0.89 (t, J=
6.8 Hz, 3H); *C NMR (101 MHz, Chloroform-d) 6: 156.7
(2C), 145.5, 140.7, 139.8, 129.2, 129.1, 125.9, 125.8,
108.1 (2C), 100.3, 35.7, 32.7, 32.3, 32.1, 31.8, 31.3, 29.5,
22.7,14.1. HRMS (ESI negative) calcd for C H270, [M—
H] : 311.2017, found 311.2012.

5-(3-(4- ORI T ) 2R -1,3- BE(18e): AR EIHRR
), W 55%. '"H NMR (400 MHz, Chloroform-d) o:
7.10~7.00 (m, 4H), 6.25~6.19 (m, 2H), 6.15 (s, 1H),
6.10~5.90 (m, 2H), 2.61~2.49 (m, 4H), 2.44 (t, J=7.9
Hz, 2H), 1.83~1.80 (m, 2H), 1.63~1.51 (m, 2H), 1.34~
125 (m, 6H), 0.87 (t, J=6.8 Hz, 3H); *C NMR (101
MHz, Chloroform-d) d: 156.4 (2C), 145.8, 140.4, 139.4,
128.4 (2C), 128.4 (2C), 108.3, 100.5, 35.6, 35.3, 34.5,
32.5, 31.8, 31.6, 29.1, 22.7, 14.2. HRMS (ESI negative)
caled for CyHy0, [M—H] : 311.2017, found 311.2017.

5-(3-CLAEAIE)FR-1,3- T IE(18): AR IR, YR
70%. '"H NMR (400 MHz, Chloroform-d) 6: 7.19 (t, J=7.6
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Hz, 1H), 7.06~6.95 (m, 3H), 6.25~6.21 (m, 2H), 6.18 (s,
1H), 5.16~4.37 (m, 2H), 3.82 (s, 2H), 2.56 (t, J=7.9 Hz,
2H), 1.64~1.54 (m, 2H), 1.37~1.24 (m, 6H), 0.87 (t, J=
6.8 Hz, 3H); '3C NMR (101 MHz, Chloroform-d) J: 156.7
(20), 1444, 1432, 140.3, 129.2, 128.4, 126.3, 126.3,
108.6 (2C), 100.6, 41.7, 36.0, 31.7, 31.5, 29.1, 22.6, 14.1.
HRMS (ESI negative) calcd for CjoH230, [M—H]
283.1704, found 283.1703.

5-(3- T3 K 2 3 K -1,3- T E(18g): A (IR 4,
K # 55%. '"H NMR (400 MHz, Chloroform-d) 6: 7.19 (t,
J=7.6 Hz, 1H), 7.03~6.97 (m, 3H), 6.26~6.25 (m, 2H),
6.19 (t, J=2.2 Hz, 1H), 4.75 (m, 2H), 2.89~2.76 (m, 4H),
2.57 (dd, J=38.9, 6.8 Hz, 2H), 1.64~1.61 (m, 2H), 1.36~
1.28 (m, 6H), 0.89 (t, J=5.2 Hz, 3H); *C NMR (101
MHz, Chloroform-d) ¢: 156.6 (2C), 145.1, 143.1, 141.5,
128.6, 128.2, 126.1, 125.6, 108.1 (2C), 100.5, 37.8, 37.5,
36.0, 31.8, 31.6, 29.1, 22.6, 14.1. HRMS (ESI negative)
calcd for CyH2s0, [M—H] : 297.186, found 297.1861.

5-(5-(3- IR AL ) R-1,3- #E(18h): AR AR
), U 58%. "H NMR (400 MHz, Chloroform-d) J: 7.18
(t, J=7.6 Hz, 1H), 7.04~6.94 (m, 3H), 6.27~6.10 (m,
3H), 5.55~4.83 (m, 2H), 2.62~2.52 (m, 4H), 2.46 (t, J=
8.0 Hz, 2H), 1.66~1.53 (m, 6H), 1.39~1.26 (m, 8H), 0.88
(t, J=6.8 Hz, 3H); 3*C NMR (101 MHz, Chloroform-d) ¢:
156.5 (2C), 146.0, 143.0, 142.7, 128.6, 128.1, 125.7,
125.7, 108.1 (2C), 100.2, 36.0, 35.9, 35.7, 31.8, 31.6, 31.4,
30.9, 29.1, 28.9, 22.6, 14.1. HRMS (ESI negative) calcd
for C23H310, [M—H] : 339.233, found 339.2321.

5-(7-(3-CLREOR B ) P ) A% -1,3- RE(18i): B iR
), U 52%. 'H NMR (400 MHz, Chloroform-d) J: 7.16
(t, J=7.6 Hz, 1H), 7.01~6.95 (m, 3H), 6.29~6.12 (m,
3H), 5.16~4.16 (m, 2H), 2.63~2.51 (m, 4H), 2.46 (t, J=
7.9 Hz, 2H), 1.65~1.51 (m, 6H), 1.35~1.25 (m, 12H),
0.88 (t, J=6.8 Hz, 3H); *C NMR (101 MHz, Chloro-
form-d) J: 156.6 (2C), 146.1, 142.9, 142.8, 128.6, 128.1,
125.7, 125.6, 108.1 (2C), 100.2, 36.0, 35.8, 35.8, 31.8,
31.6, 31.5, 31.0, 29.4, 29.3, 29.2, 29.1, 22.6, 14.1. HRMS
(ESI negative) calcd for CysH3s0, [M—H] : 367.2643,
found 367.2639.

5-(3-(3- T HEIRFE) P FE)FR-1,3- HE(18)): KEEIHIR
W), W 57%. "H NMR (400 MHz, Chloroform-d) J: 7.18
(t, J=7.6 Hz, 1H), 7.04~6.95 (m, 3H), 6.29~6.21 (m,
2H), 6.18 (t, J=2.3 Hz, 1H), 4.77~4.69 (m, 2H), 2.66~
2.48 (m, 6H), 1.96~1.86 (m, 2H), 1.64~1.59 (m, 2H),
1.42~1.30 (m, 2H), 0.93 (t, J=7.2 Hz, 3H); *C NMR
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(101 MHz, Chloroform-d) d: 156.5 (2C), 145.7, 143.0,
142.1, 128.6, 128.2, 125.9, 125.7, 108.2 (2C), 100.4, 35.7,
35.4(2C), 33.8, 32.5, 22.5, 14.0. HRMS (ESI negative)
caled for C19H230, [M—H] : 283.1704, found 283.1708.

5-(3-(3- IR FEFRIE) N ) K-1,3- E(18K): AR PR
Y1, W% 55%. '"H NMR (400 MHz, Chloroform-d) d: 7.17
(t, J=7.5 Hz, 1H), 7.02~6.94 (m, 3H), 6.22~6.30 (m,
2H), 6.22~6.12 (m, 1H), 5.55~5.25 (m, 2H), 2.63~2.45
(m, 6H), 1.88 (t, J=7.6 Hz, 2H), 1.67~1.53 (m, 2H),
1.39~1.28 (m, 4H), 0.88 (t, J=6.8 Hz, 3H); 3C NMR
(101 MHz, Chloroform-d) J: 156.6 (2C), 145.7, 143.0,
142.1, 128.6, 128.2, 125.9, 125.7, 108.2 (2C), 100.4, 36.0,
35.4,35.4,32.5,31.6, 31.3, 22.6, 14.1. HRMS (ESI nega-
tive) caled for CyHsO, [M —H] : 297.1860, found
297.1862.

5-(3-(3- PR R B N HE) R -1,3- RE(181): KRtk
Y, Y 38%. '"H NMR (400 MHz, Chloroform-d) 0: 7.18
(t, J=7.7 Hz, 1H), 7.02~6.97 (m, 3H), 6.26~6.24 (m,
2H), 6.19~6.17 (m, 1H), 4.74~4.70 (m, 2H), 2.63~2.51
(m, 6H), 1.97~1.86 (m, 2H), 1.64~1.59 (m, 2H), 1.35~
1.25 (m, 8H), 0.88 (t, J=6.8 Hz, 3H); '*C NMR (101
MHz, Chloroform-d) d: 156.6 (2C), 145.6, 143.0, 142.1,
128.6, 128.2, 1259, 1257, 108.1 (2C), 100.3, 36.0,
35.4(2C), 32.5, 31.9, 31.6, 29.4, 29.2, 22.7, 14.1. HRMS
(ESI negative) caled for C;Hz90, [M—H] : 325.2173,
found 325.2175.

5-(3-(3-(4- 1 3k I ) 2R B8 ) P 2 ) 2K -1,3- B2 (18m):
ERRY), W 55%. 'H NMR (400 MHz, Chloro-
form-d) 0: 7.19 (t, J=7.6 Hz, 1H), 6.97~7.03 (m, 3H),
6.27~6.24 (m, 2H), 6.18 (t, J=2.4 Hz, 1H), 4.76~4.70
(m, 2H), 2.65~2.48 (m, 6H), 1.94~1.90 (m, 2H), 1.63~
1.59 (m, 2H), 1.28~1.18 (m, 3H), 0.90~0.85 (m, 6H);
13C NMR (101 MHz, Chloroform-d) 6: 156.6 (2C), 145.6,
143.0, 142.1, 128.6, 128.5, 128.4, 128.2, 1259, 125.7,
108.2, 38.8, 36.3, 35.4(2C), 32.5, 29.5, 27.9, 22.6 (2C).
HRMS (ESI negative) calcd for C;H»O, [M—H] :
311.2017, found 311.2017.

5-(3-(3-(2-Fh L £ ) R ) I AR ) R -1,3- £ (18n):
ERER Y, W% 42%. 'H NMR (400 MHz, Chloro-
form-d) 6: 7.18 (t, J=7.6 Hz, 1H), 7.03~6.96 (m, 3H),
6.26~6.23 (m, 2H), 6.18 (t, J=2.3 Hz, 1H), 4.96~4.91
(m, 2H), 2.66~2.50 (m, 6H), 1.94~1.87 (m, 2H), 1.80~
1.72 (m, 2H), 1.55~1.44 (m, 2H), 1.29~0.83 (m, 9H);
13C NMR (101 MHz, Chloroform-d) d: 156.6 (2C), 145.6,
1433, 142.1, 128.6, 128.2, 125.8, 125.6, 108.1 (20),
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100.3, 39.5, 37.5, 35.4(2C), 33.3(2C), 32.5, 26.7, 26.4.
HRMS (ESI negative) caled for CyHz90> [M—H] :
337.2173, found 337.2175.

2-F-5-(3-(3- L BE R HE ) T 55 ) 2K -1,3- I (180): Fxt
HPIRYD, WE 56%. '"H NMR (400 MHz, Chloroform-d)
5:7.18 (t, J=7.6 Hz, 1H), 7.02~6.95 (m, 3H), 6.41~6.33
(m, 2H), 5.76~4.98 (m, 2H), 2.64~2.46 (m, 6H), 1.93~
1.82 (m, 2H), 1.59 (q, J=7.6 Hz, 2H), 1.36~1.28 (m,
6H), 0.88 (t, J=5.6 Hz, 3H); 3C NMR (101 MHz, Chlo-
roform-d) J: 143.6, 143.5, 143.0, 142.0, 139.0, 138.9,
137.8 (d, Jer=227.2 Hz),128.6, 128.2, 125.9, 125.7,
109.0, 36.0, 35.3, 35.1, 32.7, 31.8, 31.6, 29.1, 22.6, 14.1.
HRMS (ESI negative) calcd for C; HyFO, [M—H] :
329.1922, found 329.1926.

2774 8j, 18p A TR [ 3L A4(0.164
mmol) ] & FF 452(0.6 mL)¥A R H KX NCS (26 mg,
0.197 mmol) 5% DMSO (0.0023 mL, 0.0328 mmol), JltE
HEEBFE 3 b N RFIRAEE R, AR ETA PR
H: VCRHEE) @ M(GIR CER)=4 © 1157 B R4

(2)-4-F-5-(F DU B JE-7-45-1-3) F-1,3- WE(8f): KF
IR, W 78%. 'H NMR (400 MHz, Chloroform-d)
5: 6.39 (s, 1H), 6.30 (s, 1H), 5.62 (s, 1H), 5.42~5.28 (m,
2H), 4.75 (s, 1H), 2.68~2.58 (m, 2H), 2.05~1.99 (m,
4H), 1.62~1.55 (m, 2H), 1.41~1.28 (m, 14H), 0.88 (t,
J=5.6 Hz, 3H); 3C NMR (101 MHz, Chloroform-d) J:
154.9, 152.1, 141.9, 130.1, 129.7, 111.8, 109.2, 100.9,
33.8, 31.8, 29.7, 29.6, 29.5, 29.3, 29.1, 29.0, 27.2 (2C),
227, 14.1. HRMS (ESI negative) calcd for Cy0H3oClO;
[M—H] : 337.1940, found 337.1939.

4-F-5-(3-(3- A R JE) I 56 ) 2R -1,3- - E (18p): #5
IR, WE 75%. '"H NMR (400 MHz, Chloroform-d)
8: 7.18 (t, J=7.7 Hz, 1H), 7.02~6.99 (m, 3H), 6.40 (d,
J=2.9 Hz, 1H), 6.30 (d, J=2.9 Hz, 1H), 5.61 (s, 1H), 4.74
(s, 1H), 2.71~2.64 (m, 4H), 2.59~2.55 (m, 2H), 1.92 (t,
J=7.6 Hz, 2H), 1.34~1.27 (m, 8H), 0.89 (t, J=6.4 Hz,
3H); 3C NMR (101 MHz, Chloroform-d) &: 153.9, 151.2,
142.0, 140.8, 140.4, 127.5, 127.2, 124.9, 124.6, 110.8,
108.2, 100.0, 35.0, 34.5, 32.4, 30.7, 30.5, 30.0, 28.1, 21.6,
13.1. HRMS (ESI negative) calcd for CpHCIlO, [M—
H] : 345.1627, found 345.1626.

LR (Z)-3- AR -5-( DU b 2 -7 0 - 1- 25 ) K Ty
(8h) G T M 2 B AA40(0.125 mmol) 1) 74 B %
(2 mL)H, KA BRERET (86 mg, 0.624 mmol) K fift
F%E(17.8 mg, 0.125 mmol), ML= 3 h. [Rigs
WE, GREEE LIRS IRAE A, AR B A vE
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s VAR @ MR B =10 : 111574 15 mg,
TEMIRY, W 38%. 'H NMR (400 MHz, Chloro-
form-d) 6: 6.32 (s, 1H), 6.28~6.21 (m, 2H), 5.38~5.31
(m, 2H), 4.92 (s, 1H), 3.76 (s, 3H), 2.55~2.47 (m, 2H),
2.04~1.97 (m, 4H), 1.60~1.55 (m, 2H), 1.35~1.24 (m,
14H), 0.89 (t, J=5.8 Hz, 3H); 3C NMR (101 MHz, Chlo-
roform-d) d: 160.8, 156.5, 145.7, 130.0, 129.8, 107.9,
106.8, 98.7, 55.2, 36.1, 31.8, 31.1, 29.8, 29.7, 29.2(2C),
29.0, 27.24 (2C), 22.7, 14.1. HRMS (ESI negative) calcd
for C21H330, [M—H] : 317.2486, found 317.2485.

L) (Z)-1,3- 2 F AR -5 (- DY e -7 0 - 1- 3 2K
(8i)E T 17 2 A& 4)(0.125 mmol ) 1 P4 i v
(2 mL)H, KA BREREF (86 mg, 0.624 mmol) K fift H
$t(89 mg, 0.624 mmol), MNEEZFREMBHE 3 h. KL WG,
STk P L DR S IR ARV, AR JE T 43 B Al Ak [ B )
VOB @ (R B8 =30 & 111577433 mg, Jo
R, W& 80%. 'H NMR (400 MHz, Chloroform-d) d:
6.37~6.32 (m, 2H), 6.29 (s, 1H), 5.40~5.28 (m, 2H),
3.80 (s, 6H), 2.58~2.51 (m, 2H), 2.07~1.96 (m, 4H),
1.65~1.57 (m, 2H), 1.35~1.26 (m, 14H), 0.90~0.86 (m,
3H); 3C NMR (101 MHz, Chloroform-d) J: 159.7 (2C),
144.3, 129.0, 128.8, 105.5 (2C), 96.5, 54.2 (2C), 35.3,
30.8, 30.2, 28.7, 28.7, 28.2, 28.1, 28.0, 26.2 (2C), 21.6,
13.1. HRMS (ESI positive) calcd for C5,H3,0, [M+H]
333.2788, found 333.2785.

3.3 HEHEMEMIR

H 4 GST-DRAK?2 il &5 5 1 il % 755 7% Wu 5¢
W0 JLT DRAK?2 Wil H B R (ki 72 = A= 1] ADP,
ffi il ADP-Glo Kinase Assay iR 7!l & (Promega) it 17
DRAK?2 BEHEPERI. EARFN 5wl 2R M E 50
mmoleL "' HEPES (pH 7.0). 0.02% NaN3. 0.1 mmoleL !
IEBRREE . 5 mmoleL ™! MgCl 0.1 mg/mL 4 1fLi5E 1 &
H1%, M 160 nmoleL™! GST-DRAK2 & Al 20
pmoleL ! ATP JHZNHIEEW NRMN 2 h. RMNEERE,
T EnVision £ DhREREFRY F iU A5 5 (R K
550~580 nm)LAit5E DRAK?2 JaBgE . 065 Bos
NEAEE K TFIIE bR
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45 B A1 Bl (Supporting Information) 1L &%) 8a~8k,
18a~18p, 3~7, 10~17 [¥] '"H NMR #1 3C NMR K1,
X e R} AT B4 3% AR T I 35 (http://sioc-journal.cn/) b
T K.
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