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Abstract: Xanthine oxidase (XO) is an important therapeutic target for the treatment of hyperuricemia and
gout. Based on the previously identified potent XO inhibitor 1, seventeen oxadiazoles and their ring-opening
analogues were designed and synthesized via the bioisostere replacement strategy. Among them, compounds 21, 2n,
and 3b showed obvious XO inhibitory activity at the concentration of 10 umol-L"', and compound 3b exhibited an

IC,, value of 1.45 pmol-L".
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Figure 1 The structures of allopurinol, febuxostat and topiroxostat
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Figure 2 Molecular design of novel oxadiazoles based on febuxostat and topiroxostat
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Scheme 1  Synthesis of compounds 2a-2n. Reagents and conditions: a. R|Cl, K,CO,, KI, DMF, 80 °C; b. NH,OH, NaHCO,, EtOH, 95 °C;
c. HATU, DIPEA, ArCOOH, DMF, rt; d. DMF, 110 °C. HATU: 2-(1H-7-Azabenzotriazol-1-yl)-1, 1, 3, 3-tetramethyl-uronium hexafluoro

phosphate; DIPEA: N,N'-Diisopropylethylamibe
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Scheme 2 Synthesm of compounds 3a—3c¢. Reagents and conditions: a. K,CO,, KI, DMF, 80 °C; b. NHZOH, NaHCO,, EtOH, 95 °C;
c. MeOH, rt; d. EtOH, CH,COOH, Reflux; e. EtOH, CH,COOH, Reflux
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Table 2 Inhibitory activity of compounds 3a-3c against XO at

the concentration of 10 umol-L™
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Figure 3 Interaction mode of compound 3b revealed by molecular
docking (PDB code: IN5X)
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SCIGER Sy

1% 5K H Fisher Scientific & U4 s A 52, 6
RAZIE o A% WS K A Quantum-1 400MHz A% i 5 4%
LGN 5E , W bR TMS. i i R A LC/MDC-MS £ X i
WY (Thermo, USA) I % o A €83 /3 B9 5% I R i H 5k
FHREZ (200~300 H), 2 0% K i GF 254, 3
W B H SBEE T SES A G e i Al 5
Hrati.
1 &g
1.1 4-(3-(2,6-—5-4-(5- (ML OE -4-F5)-1,2,4-1E —ms-3-
)X EE)RE)SH (2a)
1.1.1 35-—§-4-CG-BHMRARERD)ERE T250mL
AR, NN 3,5- = &-4-F 2K (0.94 g, 5 mmol).
4-(3- 5 75 %) "k (0.98 g, 6 mmol). B B2 4 (1.4 g,
10 mmol). filtfL 5 (16.6 mg, 0.1 mmol) F1 DMF (30 mL),
ST 80 °C TR N #AS H ) B 10 he £ N 5842 )5,
ZX R8> DMF, I\ 2R £ B8 F1 K RE L, A5 HLAR 2
KRR AN TH, ZEBRIEH G, FIRMARZh 28 (A
- 22 45 100 1), 19 B0 A 1.2 g, 10 75%.
1.1.2 (2)-35-Z8-N-BE4-G-BHEREE)FH
B T 100 mL A A, BBk ER SN (168 mg, 2 mmol)
T 10 mL K, BN ERER F2 % (140 mg, 2 mmol).
3,5- 5 -4- (G- mkAR P A E) AR H G (315.2 mg, 1 mmol)
BT 10 mL ZBEH, I 2] R, 95 °C R i #k
[ 12 he R SE4JE, 250k OBE, TIN SR 2R A1
IREEHL, A5 HUAH FH TC K R BREA T, Z5BRIE ISR A6
k. FERATEMNT CHE- LR AFE3:), B3 A6
il 14 226 mg, WLH 65%. mp: 82~84 °C.
1.1.3  (2)-3,5-Z8-N-(R BB EE)-4-G-BHMERSR
YK T 100 mL A, ¥ = R (61.5 mg,
0.5 mmol), HATU (570 mg, 1.5 mmol), DIPEA (600 mg,
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2.5 mmol) ¥ T 15 mL J& 7K DMF H, % Ji i # 2 min
Ja, TN (2)-3,5- 5 -N'-$2 3 -4-(3- M I 4 ) 7K
FEBK (174 mg, 0.5 mmol), F R HEHE 10 he 7N 5E 4
J&, 5B 7 DMF, AR A L8 S BRI KA
W, A HUAR oK B BR A T, Z8BRIE I E AL =Z 4T (R
Mt- 2R W6 30 1~1:1) 13 3] 4 & 44 94 mg, IR
42%. mp: 69~71 °Co,

1.1.4  4-(3-(2,6-—5-4-(5-(HLE-4-55)-1,2,4-1E —s-3-
B XS E)AE)LEMH 2a) T 100 mL i+, %
(2)-3,5- F-N'-(F JHBE AL )-4-(3- M W 356 7 4 3 ) 2 5
Pk (45 mg, 0.1 mmol) ¥ T4 mL J&/K DMF 1, 110 °C
NINFEL S he 7R 5E A IS, ZE BR S 4> DMF, [\ 5%
KU I SR LR K ZEL, A WA e /KB ER 8T
W, ZE BRI G Sk, IR, 13 3 A AR AR [ 4
37 mg, % 87%. mp: 113~115°C. '"HNMR (400 MHz,
DMSO-d,) d,: 8.95 (d, J = 6.1 Hz, 2H), 8.15 (s, 2H),
8.14 (d, J = 6.2 Hz, 2H), 4.18 (t, J = 6.4 Hz, 2H), 3.59 (t,
J = 4.6 Hz, 4H), 2.55 (m, 2H), 2.40 (m, 4H), 1.99 (p, J =
6.4 Hz, 2H). ESI-HR-MS m/z: caled. For C,,H,,0,N,Cl,
[M+H]" 435.098 52, found 435.099 49,

KHRALTTIEE BT &) 2b~2n,

1.2 4-(3-2-F-4-(5-(HIE-4-5)-1,2,4-1B e -3-F) K
SE)AE)LHE (2b)

A 3-F8-4-F2 B ORI ke 4 JEORE, SR 2a A5G Ak
ik 1R AR, UE: 70%. mp: 72~74 °C.
'"H NMR (400 MHz, CDCL,) §,;: 8.92 (d, J = 6.2 Hz, 2H),
8.08 (d, J = 6.2 Hz, 2H), 7.94 (m, 2H), 7.14 (t, J =
8.6 Hz, 1H), 4.25 (t, J = 6.2 Hz, 2H), 3.81 (m, 4H), 2.57
(m, 6H), 2.12 (m, 2H). ESI-HR-MS m/z: calcd. for
C,,H,,0.N,F [M+H]" 385.167 05, found 385.167 24.

1.3 4-(3-2-F-4-(5-(ALLNE-4-F)-1,2,4-T8 " -3-F) K
FE)RE)IEM (2¢)

DA 3-58-4- 52 FE 2R G ke 06 IR R, 45 315 B8 R,
I Z: 68%. mp: 175~177 °C.. 'H NMR (400 MHz,
DMSO-d,) d,: 8.95 (d, J = 6.1 Hz, 2H), 8.15~8.08 (m,
4H), 7.43 (d, J = 8.8 Hz, 1H), 4.30 (t, J = 5.7 Hz, 2H),
3.72 (m, 4H), 3.15 (br, s, 4H), 2.55 (m, 2H), 2.22 (m,
2H). ESI-HR-MS m/z: caled. for C,H,,0,N,Cl [M+H]"
401.137 49, found 401.138 09.

1.4 4-(3-2-1R-4-(5-(MLE-4-F)-1,2,4-1EF —M-3-F) 3K
FE)RAE) LM (2d)

DA 3-1R-4- 32 HE ORI g 4R kL, 19 213 A0k oK,
W& 75%. mp: 199~200 °C. 'H NMR (400 MHz,
DMSO0-d,) 6,: 8.94 (d, J = 6.0 Hz, 2H), 8.29 (s, 1H),
8.16 (m, 1H), 8.13 (d, J= 6.0 Hz, 2H), 7.39 (d, /= 8.8 Hz,

1H), 4.30 (t, J = 6.1 Hz, 2H), 4.04 (d, J = 13.3 Hz, 2H),
3.69 (t, J=12.2 Hz, 2H), 3.55 (d, J = 13.3 Hz, 2H), 3.33
(m, 2H), 3.16 (d, J = 10.3 Hz, 2H), 2.25 (m, 2H). ESI-
HR-MS m/z: caled. for C,H,,0,N,Br [M+H]" 445.086 98,
found 445.088 04.

1.5 4-(3-2-T-4-(5-(MLUE-4-F5)-1,2,4-1E —me_3-F) 7K
FE)BE)EM (2¢)

DA 3-ft-4- 32 R S e 4R T kL, 19 31 58 B0 R,
I3 65.3%. mp: 126~128 °C. 'H NMR (400 MHz,
DMSO-d,) d,: 8.93 (d, J = 4.0 Hz, 2H), 8.44 (s, 1H),
8.15~8.06 (m, 3H), 7.23 (d, J = 8.7 Hz, 1H), 4.21 (t,
J = 6.8 Hz, 2H), 3.60 (m, 4H), 2.52 (m, 2H), 2.41 (m,
4H), 1.96 (t, J = 6.8 Hz, 2H). ESI-HR-MS m/z: calcd.
for C,,H,,O,N,I [M+H]" 493.073 11, found 493.073 12,
1.6 (4-(3-(2,6-—&.-4-(5-(MLOE-4-%5)-1,2,4- 18 —me-3-
)X FE)RE)BMH 26

A 3,5- Za-4- 52 BRI Nl an sk, 15 35 ok
K, WCE: 51%. mp: 177~179 °C. "H NMR (400 MHz,
DMSO-d,) d,: 8.95 (d, J = 6.0 Hz, 2H), 8.13 (d, J =
5.9 Hz, 2H), 7.88 (d, J = 8.2 Hz, 2H), 4.36 (t, J = 6.0 Hz,
2H), 4.12~3.94 (m, 4H), 3.73~3.59 (m, 2H), 3.59~3.46
(m, 2H), 3.15 (brs, 2H), 2.27~2.04 (m, 2H). ESI-HR-
MS m/z: caled. for C,,H, O.N,F, [M+H] " 403.157 62,
found 403.157 90,

1.7 4-3-(4-(5-(HOE-4-5)-1,2,4-18 — e -3-E) K FE)
AE)IEI (2g)

DL 4-F2 B 2R ikt 0 IR k), 15 2 B Aok R, ik
90%. mp: 84~86 °C. 'H NMR (400 MHz, DMSO-d,)
d,: 8.97 (d, J = 5.1 Hz, 2H), 8.16~8.12 (m, 2H), 8.08
(d, J=8.4 Hz, 2H), 7.19 (d, J = 8.4 Hz, 2H), 4.16 (m, 2H),
3.65 (s, 4H), 2.58 (s, 2H), 2.44 (s, 4H), 2.01~1.94 (m,
2H). ESI-HR-MS m/z: caled. for C,;H,,O,N, [M+H]"
367.176 47, found 367.176 85.

1.8  (4-(3-(2,6-—iR-4-(5-(MLNE-4-%5)-1,2,4-1E —me-3-
)R EE)AE)EMH (2h)

A 3,5- Z-4- 52 BRI R an Rk, 19 35 ok
K, B 55%. mp: 123~125 °C. 'H NMR (400 MHz,
DMSO-d,) d,: 8.94 (d, J = 6.0 Hz, 2H), 8.32 (s, 2H),
8.15 (d, J = 6.0 Hz, 2H), 4.14 (t, J = 6.4 Hz, 2H), 3.60 (t,
J = 4.7 Hz, 4H), 2.56 (m, 2H), 2.41 (m, 4H), 2.02 (p, J =
6.4 Hz, 2H). ESI-HR-MS m/z: calcd. for C,,H, O,N,Cl,
[M+H]" 522.997 49, found 522.998 54.

1.9 4-(3-Q-FAHE-4-(5-(MLAE-4-%5)-1,2,4-1E —me-3-K)
FEE)HE)BM (2i)
A 3-HY L -4- 0 B DR R 4R J5ORE, 159 24048 (5 4
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&, W 37%. mp: 83~85 °C. 'H NMR (400 MHz,
CDCL,) 6,: 8.91 (d, J = 5.9 Hz, 2H), 8.09 (d, J = 5.9 Hz,
2H), 8.00 (m, 2H), 6.97 (d, J = 8.8 Hz, 1H), 4.16 (t, J =
6.2 Hz, 2H), 3.81 (m, 4H), 2.57 (m, 4H), 2.33 (s, 3H),
2.11 (m, 2H), 1.29 (brs, 2H). ESI-HR-MS m/z: calcd.
for C,,H,,O,N, [M+H]" 381.192 12, found 381.192 23
1.10  4-3-Q2-FE E-4-(5-(MLLE-4-5)-1,2,4-1E —pe-3-
)X FE)RE) B (2))

DA 3-H A ik -4- 32 B ORI ke o 5B, 15 31 B 508
K, B 68%. mp: 126~128 °C. 'H NMR (400 MHz,
DMSO-d,) 6, 8.94 (d, J = 6.1 Hz, 2H), 8.13 (d, J =
6.1 Hz, 2H), 7.72 (d, J = 8.4 Hz, 1H), 7.60 (s, 1H), 7.21
(d, J = 8.4 Hz, 1H), 4.13 (t, J = 6.4 Hz, 2H), 3.90 (m,
3H), 3.60 (m, 4H), 2.46 (m, 2H), 2.39 (m, 4H), 1.95 (t,
J=6.4 Hz, 2H). ESI-HR-MS m/z: calcd. for C, H,;O,N,
[M+H]" 397.187 03, found 397.187 16.

111 4-3-Q-= & HE-4-(5-(MLIE-4-F)-1,2,4-1E —
Me-3-E) K EE) A E) B (2k)

DA 3- =95 FH R -4- 12 BRI R 4R R R, 15 31 3
A, WCE: 76%. mp: 137~139°C. 'HNMR (400 MHz,
DMSO-d,) 6,: 8.94 (d, J = 6.0 Hz, 2H), 8.37 (d, J =
8.4 Hz, 1H), 8.28 (s, 1H), 8.15 (d, J = 6.0 Hz, 2H), 7.55
(d, J = 8.8 Hz, 1H), 4.31 (m, 2H), 3.59 (m, 4H), 2.47 (m,
2H), 2.38 (m, 4H), 1.96 (m, 2H). ESI-HR-MS m/z: calcd.
for C,,H,,O,N,F, [M+H]" 435.163 85, found 435.163 97.
112 4-(3-(4-(5-(2-FR E ML OE -4- F)-1,2,4-8 14 -3-
E)-2-(Zm B E)EFE)RE)BM (21)

KRR R, AR Z AT, R A 2-F Bk -4-
FLmbnE AR R, 73 30 5 Ak, IR 58.2%. mp:
102~104 °C. 'H NMR (400 MHz, DMSO-d,) d,;: 8.79
(d, J=5.1 Hz, 1H), 8.35 (dd, J = 8.8, 2.3 Hz, 1H), 8.25
(d, J=2.3 Hz, 1H), 8.02 (s, 1H), 7.92 (dd, J= 5.1, 1.7 Hz,
1H), 7.53 (d, J = 8.8 Hz, 1H), 4.29 (t, J = 6.1 Hz, 2H),
3.59 (t,J = 4.6 Hz, 4H), 2.65 (s, 3H), 2.47 (t, J= 7.0 Hz,
2H),2.38 (t,J=4.6 Hz, 4H), 1.95 (t,J=7.0 Hz, 2H). ESI-
HR-MS m/z: caled. for C,,H,,O,N,F, [M+H]" 449.179 50,
found 449.179 38.

113 4-(2-(4-(5-(MLE-4-F5)-1,2,4-1F —M-3-F)-2-(=
FRE)XFE)ZE)EM (2m)

KRR, AN A Z A AE T, R 4-2-F 2 5)
neh kA 4- (3- A AR ik, 15 3 3 Aok R, IR
57%. mp: 165~167 °C. 'H NMR (400 MHz, DMSO-
d) d,: 8.94 (dd, J = 4.5, 1.7 Hz, 2H), 8.36 (dd, J = 8.9,
2.3 Hz, 1H), 8.27 (d, J = 2.3 Hz, 1H), 8.15 (dd, J = 4.5,
1.7 Hz, 2H), 7.57 (d, J = 8.9 Hz, 1H), 4.39 (t, J= 5.6 Hz,

2H), 3.62~3.56 (m, 4H), 2.79 (t, J = 5.4 Hz, 2H), 2.51
(m, 4H), ESI-HR-MS m/z: calcd. for C,,H,,O.N, [M+H]"
412.161 55, found 412.160 92
1.14  4-(3-(2-F5 & -4-(5- (ML AT -4-F)-1,2,4-1E —me-3-
)RS E)AE)DH (2n)

DA 3-fiff F -4- 2 BE R O A 4 SRR, 15 33K ok
A, I 68.5%. mp: 83~85°C. 'HNMR (400 MHz,
DMSO-d,) d,: 8.94 (d, J = 6.2 Hz, 2H), 8.55 (d, J =
2.3 Hz, 1H), 8.36 (dd, J = 8.9, 2.1 Hz, 1H), 8.14 (d, J =
6.1 Hz, 2H), 7.64 (d, J = 8.9 Hz, 1H), 4.35 (t, J = 6.1 Hz,
2H), 3.59 (t, J = 4.6 Hz, 4H), 2.46 (m, 2H), 2.39 (m,
4H), 1.96 (t, J = 6.7 Hz, 2H). ESI-HR-MS m/z: calcd.
for C,,H,,O,N,F, [M+H] 421.148 20, found 421.147 52.
1.15 (E)-3,5-—§-4-G-IBWEREE)-V'-(LiE-4-F
T BB R FH BB (3a)
1.151 3,5-Z5-4-G-BWMERESE)FRRBRE T
250 mL i I A, FREX 3,5- — G -4- F4 5 25 R FH G
(4.42 g, 20 mmol) F14-(3-5 4 2E)ME 0k (3.94 g, 10 mmol)
Je W FRET (2.07 g, 15 mmol) JiI A\ 40 mL DMF, 80 °C i
W RS, TLC W e 7 56 G, I8k 268 B3 50 49 ¥4 571,
IINLFI & Eh 7K 18 SR REHL, TR B8 A HLAH, J8E ik
Gt AR . UE: 76%.
1.152 3,5-Z8-4-G-BWMERIEB)XHEH T
100 mL A JE A, FRECHR ()44 3,5- — G -4-(3- 1 pf 3 75
I 2K R S (348 mg, 1 mmol) H HEE (6 mL) ¥
fift, InNIK A W (80%, 80 mg, 2 mmol) AN [H¥i. TLC
W R R, R 5E4R 5, 28TV 50), Koo, 45 i .
2R 82%. "H NMR (400 MHz, DMSO-d,) d,;: 9.91 (s,
1H), 7.91 (s, 2H), 4.56 (s, 2H), 4.08 (t, J = 6.3 Hz, 2H),
3.68~3.50 (m, 4H), 2.48 (overlap, 2H), 2.36 (brs, 4H),
1.93 (m, 2H).
1.153 (E)-3,5-—5-4-3-B i E A F E)-V'- (L iE-4-
ETRE)EA®BM T 100 mL A b, FREL A
1A 3,5- G -4- (3- M Wbk 3 P AR ) O JE R UF (398 myg,
1 mmol) A1 4-N g F % (118 mg, 1.1 mmol), 1A T 7K
T (10 mL), 5 07 ¥ VKBS R, #4819 e 8% . TLC
W SN, A BN 5 B, 25TV ), IR IR SNV T,
BT H [, ShiE 1S 2R Ak . URCZR: 19%. mp: 96~
98 °C. 'HNMR (400 MHz, DMSO-d,) d,,: 8.64~8.58 (m,
2H), 8.36 (s, 1H), 7.99 (s, 2H), 7.62 (d, J = 5.5 Hz, 2H),
4.08 (t, J = 6.3 Hz, 2H), 3.52 (t, J = 4.6 Hz, 4H), 2.47 (t,
J = 5.5 Hz, 2H), 2.33 (t, J = 4.6 Hz, 4H), 1.91 (p, J =
6.6 Hz, 2H). ""C NMR (100 MHz, DMSO-d,) J.: 161.81,
153.71, 150.65, 146.35, 142.22, 131.92, 129.11, 128.94,
121.46, 72.66, 66.69, 55.00, 53.77, 27.16. ESI-HR-MS
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m/z: caled. for C,,H,;O,N,Cl, [M+H]" 437.114 17, found
437.115 60.
1.16 3,5-Z8-N-(TRE (MtiE-4-5)H E)-4-(3-1
W £ P | E) K H B (3b)

T 100 mL AT A, FRHECH 8] 44 3,5- - 5-4-(3-15
R 3 TR 4 3 ) 2 - Tk i (348 mg, 1 mmol). 4- it mg H 3
Jli % F g (136 mg, 1 mmol). i A\ £ MeOH (10 mL) i#
W, FARBRE 2 h, AT A, R AR .
#: 64%. mp: 191~192°C. "HNMR (400 MHz, DMSO-
d) 6,: 10.22 (s, 1H), 8.66 (d, J = 5.8 Hz, 2H), 8.01 (s,
2H), 7.79 (d, J = 6.1 Hz, 2H), 6.99 (s, 2H), 4.10 (t, J =
6.3 Hz, 2H), 3.68~3.51 (m, 4H), 2.53 (overlap, 2H), 2.38
(brs, 4H), 1.95 (m, 2H). ESI-HR-MS m/z: calcd. for
C,,H,,0,N,Cl, [M+H] 452.125 07, found 452.125 00
1.17 (E)-N'-(3,5-—5-4-G-BHMEREHTFE)S
KEEL B (3c)
1.17.1 3,5-—5-4-G-EMERTE)FFE T250mL
HEHE A, FREX3,5- S -4-F2 5K HE (1.91 g, 10 mmol)
5 4-(3-5 P HE) Sk (1.64 g, 10 mmol) M BRERAH (2.07 g,
15 mmol) JIA 50 mL ZJE W H, BN 12 he
N SEEE, FETFIEA, IMN A hK L R L BE AR Y,
A WA R R 4515 2 k. 2R 82%. 'H NMR
(400 MHz, DMSO-d,) ,;: 9.86 (s, 1H), 7.97 (s, 2H), 4.10
(t, J = 6.3 Hz, 2H), 3.52 (m, 4H), 2.33 (m, 6H), 1.91
(m, 2H).
1.17.2  (E)-N'-(3,5-—&-4-G-BHEFF EH) T FE)
SIEBER T 100 mL AR A, FRECH A4 3,5- — 5-
4-(3- 1y bk 3 P 420 FE ) 7 FH S (159 mg, 0.5 mmol) A5
JIF (69 mg, 0.5 mmol) HIATE/K LB (10 mL) ¥,
I UK R, I #R BT S 2 o TLC M e 82, AR5 e B
SERR, 78T, IR BR SN, B HA T 4, e 15
W 0 A . W 30%. mp: 90~92 °C. 'H NMR
(400 MHz, DMSO-d,) d,: 12.28 (s, 1H), 8.79 (d, J =
5.9 Hz, 2H), 8.38 (s, 1H), 7.86 (s, 2H), 7.84~7.80 (m,
2H), 4.09 (t, J = 6.3 Hz, 2H), 3.60~3.53 (m, 4H), 2.37
(s, 4H), 1.94 (p, J = 6.6 Hz, 2H). "*C NMR (100 MHz,
DMSO-d,) d.: 162.34, 152.49, 150.83, 146.13, 140.64,
132.45, 129.54, 127.94, 122.03, 72.64, 66.68, 55.01,
53.77,27.14. ESI-HR-MS m/z: caled. for C,(H,,O,N,Cl,
[M+H]" 437.114 17, found 437.115 66.
2 SFIRHIELE

K H Accelrys 22 ] ] Discovery Studio 2.1 3 {4
SERR TR TAE. H Diverse Conformation Genera-
tion #5577 A 3 1 #) %, Conformation Method % B N
“BEST”, H fih 2 % % F 6t 4 18 ; R H Dock ligands

(CDocker) 2 5 #E 47 43 F X $2, Input Receptor: IN5X;
Conformation Method 1% & ¥ “NONE”; H fth 2 % Hi
R -
3 XO R ERIMIDES R M SCI0

K FH RS ER SL 0 T7 350058 Ak & 0 XO-TREAL 3
ME (XAN) /K AE F 0 52 mat™ e 4 £ W0 RE v T
DMSO 7, Bt il i 10 pmol LA « N Ak Z b 4 4%
M (3.5 mmol-L! KH,PO,+ 15.2 mmol-L"" K,HPO,.
0.25 mmol-L" EDTA, pH = 7.4).3 U-L" XO.50 pmol-L"
XAN F AR FE A &) (B 4K FE 0.01% DMSO).
PAAE XO [ RS RAE N2 AR . 7E37 °CTF W
20 min, >k H B FR1X (Multiskan Spectrum Microboard,
Thermo Scientific) # M 293 nm ¥ K R G (OD 1H),
THE XO 1 XAN 7K Al A= 51 R B & S Ak & 0% XO
W VE R I E 4 % . K Prism 5.0 24 sigmoidal

dose response curve (various slope) L& 1C, fH -

PEE TTBK: £ 58 AR 704 2 AR RO E IR S
W % 5 B o A o AR s M i se ) oy BRAU G 2 S
S8 A VR K AR SRAR WL M R AR ST SRR it
LS EAE L

FIERS: ARSI EH I AAFAER TP RK AR
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