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Abstract: Mycobacterial polyketide synthase 13 (Pks13) is responsible for catalyzing the synthesis of the
precursor of mycolic acids and represents a promising target for the development of novel antituberculosis drugs.
Based on the hit compound 6 previously identified through virtual screening, a series of benzofuran-3(2H)-one
derivatives were designed and synthesized using a structure-based drug design strategy. Among them, compounds
7k and 7o exhibited potent inhibitory activities against Pks13, with IC,, values of 1.01 and 0.64 pmol-L",
respectively. This study lays a foundation for the investigation of novel Pks13 inhibitors.
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Figure 1 Representative polyketide synthase 13 (Pks13) inhibitors
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Figure 2 Molecular design. A: Docking mode of compound 6
with Pks13-TE (PDB code: 5V3Y); B: Molecular design of novel

benzofuran-3(2H)-ones based on compound 6
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Scheme 1  Synthesis of compounds 7a—70. Reagents and conditions: (i) CuBr,, EtOAc, 65 °C, 6 h; (ii) KF, acetone, rt, 3 h; (iii) Substituted
benzaldehyde, KOH (aq 50%), methanol, rt, 4 h; (iv) Aliphatic amine, 37% HCHO aq, EtOH, reflux, 10 h
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Figure 3 Docking mode of compounds 7k (A) and 7e (B) with Pks13-TE (PDB code: 5V3Y)
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Table 1 Inhibitory activity of compounds 7a—70 against Pks13.
“Pks13 inhibition% at 40 umol-L"'; "no activity
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SR 6 he TLC l Wl RHE 2K 5, 8 Rt 5 13 38,
JEVR LK ZERL, UL LR LB AEBUKAR 3k, B FHEHIA
HUZ CAARD A #h /K Bk, oK R R AN 1, i 8, I8
WAFFFA A 3.08 g, LFAMLE T —H.

2.2 S-FRECRHRIE-3-BE (10) KR IEA 9K (3.08 g)
L 50 mL 74 B ¥ i, i\ JE/K KF (1.69 g, 29.15 mmol),

W R O N B, FEE KN 3 h ) TLC
JERHE 2%, 47 1B . N AN 2K, 28 B2 HY
KA 3 UK, & IF B A LR F oK R B 1 1, 3 Dk
gi, REIRAE JZ AT AL (AT LR B = 20%) 19 5
& [ 44 1.08 g, Pi2B UK 51.1%. 'H NMR (400 MHz,
DMSO-d,) d,;: 9.56 (s, 1H), 7.19~7.11 (m, 2H), 6.86 (d,
J=2.4Hz, 1H), 4.74 (s, 2H).

23 (D)-2-G4-—HEETFE)-5-FEFKH K-
32H)-Hi (11a) HL 50 mL 5 R, Jn N = ] 44 10
(452 mg, 2.83 mmol). 3,4- — FF & 3 IK S (517 mg,
3.11 mmol). 1 mol-L" KOH aq (5.6 mL, 5.6 mmol) Fl
28 mL7K. =M 4 h)5, 4 TLC W R M 584 P
2 mol-L"' HC1 ¥ Wi pH, 2.1 4B 2 BUKH, &1
A HLZ LR K Ve, oK R BR A+, i Ik,
W4 f5, e RAE AL (e LR B8 = 50%) 13
oh 6] 4 11a, 2 €5 [H 1K 564 mg, I % 66.8%. 'H NMR
(400 MHz, DMSO-d,) d,;: 9.76 (s, 1H), 7.61 (d, J =
6.4 Hz, 2H), 7.40 (d, J = 8.8 Hz, 1H), 7.22~7.19 (m,
1H), 7.11 (d, J = 8.8 Hz, 1H), 7.02 (d, J = 2.8 Hz, 1H),
6.88 (s, 1H), 3.84 (s, 6H); HR-MS (ESI): m/z [M+H]"
Calcd. for C,;H,,0, 299.091 4, found 299.091 6.

24 (D)-5-BE2-Q-REELFE)EHKIE-32H)-
B (11b)  HY 50 mL B 1), 0 HR A 44 10 (300 mg,
2.00 mmol). 2- F & 25 2% H1 % (299 mg, 2.20 mmol).
1 mol-L"' KOH aq (4 mL, 4 mmol) 130 mL 7K. K]
5 a4 11a ABABL IR ) £ 0 7, 49 R 44 b, 3 ¢ [E]
4, 313 mg, W% 58.4%. '"H NMR (400 MHz, DMSO-
d) d,: 9.80 (s, 1H), 8.19 (dd, J = 7.8, 1.8 Hz, 1H),
7.48~7.44 (m, 1H), 7.40 (d, J = 8.8 Hz, 1H), 7.22 (dd,
J =88, 2.8 Hz, 1H), 7.15~7.09 (m, 3H), 7.03 (d, J =
2.8 Hz, 1H), 3.91 (s, 3H); HR-MS (ESI): m/z [M+H]"
Calcd. for C,H,;0, 269.080 8, found 269.080 7.

25 (D-5-BE2-G-REELFE)EHKE-32H)-
B (11c) HL 50 mL 5 LR, N ) 44 10 (548 meg,
3.65 mmol). 3- F % %E Ok HI % (489 uL, 4.00 mmol).
1 mol'L" KOH aq (7.3 mL, 7.3 mmol) 155 mL 7K. &
5 ep a4 11a AL ) 2% 7, 49 T TR AR 11e, B (5 [E
4, 507 mg, W2 51.8%. "H NMR (400 MHz, DMSO-
d) d,: 9.81 (s, 1H), 7.60~7.57 (m, 2H), 7.45~7.41 (m,
2H), 7.23 (dd, J = 8.8, 2.8 Hz, 1H), 7.06~7.03 (m, 2H),
6.87 (s, 1H), 3.82 (s, 3H); HR-MS (ESI): m/z [M+H]"
Calcd. for C,H,;0, 269.080 8, found 269.080 6.

26 (D)-5-BE2-G-REELFE)EHKE-32H)-
BR (11d) HU 50 mL 5 R, 0\ H (R 44 10 (300 mg,
2.00 mmol). 4- H & Bk 2% H B (267 uL, 2.20 mmol).
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1 mol-L" KOH aq (4 mL, 4 mmol) 130 mL /K. X F
L5 e )44 11a AHACL IR ) % 07 2%, 45 R A A4 11, 256
A, 247 mg, WL 46.1%. 'H NMR (400 MHz, DMSO-
d) 6,:9.77 (s, 1H), 7.96 (d, J = 8.4 Hz, 2H), 7.39 (d, J =
8.8 Hz, 1H), 7.21 (dd, J = 8.8, 2.8 Hz, 1H), 7.09~7.07
(m, 2H), 7.02 (d, J = 2.8 Hz, 1H), 6.88 (s, 1H), 3.84 (s,
3H); HR-MS (ESI): m/z [M+H]" Calcd. for C,H,,0,
269.080 8, found 269.081 6.

2.7 (Z)-4-(BAERT - 1-ERE)-2-C4-“HHEETF
£)-5- R E X FRME-32H)-BF (7a) HL25 mL # i,
BN ] 44 11a (100 mg, 0.335 mmol).37% FH i /K 7%
(14 pL, 0.50 mmol) & 28 T %% (34 uL, 0.50 mmol)
A Z B (5 mL), 80 °CHn#A AN K A 10 he TLC ¥l =
NGRS AT, A5 1k ONE, IR I N, G R IR A R T
ai b (& H 5t/ F R = 3%) /3 40 mg 35 €4 [ AR, IR
32.5%. mp 156~158 °C; '"H NMR (400 MHz, CDCI,)
d,: 7.51~7.47 (m, 2H), 7.12~7.07 (m, 2H), 6.94 (d, J =
8.4 Hz, 1H), 6.76 (s, 1H), 4.40 (s, 2H), 3.97 (s, 3H), 3.94
(s, 3H), 3.47 (s, 4H), 2.20 (s, 2H); "C NMR (100 MHz,
CDCl,) J.: 18552, 159.83, 154.59, 150.71, 149.06,
146.77, 125.81, 125.53, 125.36, 119.18, 113.69, 112.87,
112.14, 111.20, 55.97, 55.93, 55.25, 54.93, 17.27; HR-
MS (ESI): m/z [M+H]" Calcd. for C,;H,,NO, 368.149 2,
found 368.148 8.

2.8 (2)-2-3,4-—HEETFE)-5-FZFE-4-(HgLr-1-5
EA 20 X FH k-3 H)-B (7b) LA [A] 44 11a (100 mg,
0.335 mmol).37% /KA (14 pL, 0.50 mmol) Atk
&Lt (42 uL, 0.50 mmol) KL, K5 7a ML & Rk
T3k, 1948 mg 5 (A [EA, 1% 37.5%. mp 153~155 °C;
'H NMR (400 MHz, DMSO-d,) 6,;: 7.60 (d, J = 8.8 Hz,
2H), 7.31 (d, J = 8.8 Hz, 1H), 7.13~7.09 (m, 2H), 6.81
(s, 1H), 4.34 (s, 2H), 3.84 (s, 6H) 2.67~2.63 (m, 4H),
1.80~1.77 (m, 4H); °C NMR (100 MHz, DMSO-d,) 6,:
184.20, 158.80, 154.10, 150.62, 148.77, 145.99, 125.41,
124.78, 124.59, 120.42, 118.59, 114.33, 112.31, 112.14,
111.98, 55.62, 55.54, 53.17, 50.91, 23.24; HR-MS (ESI):
m/z [M+H] " Caled. for C,H,,NO, 382.164 9, found
382.164 5.

29 (2)-2-GA-ZHEETFTE)-4-(4-FIRIE-1-£)H
£)-5FRERHRIE-32H)-E (7c)  LihlAfA11a (50 mg,
0.168 mmol).37% H % /K ¥ W (7 uL, 0.25 mmol) 1 4-
SUIRME (21 pL, 0.20 mmol) M JE Rl 5 7a ALY
AT, #4355 mg BAE AR, 0 71.4%. mp 176~
178 °C; '"H NMR (400 MHz, pyridine-d;) J,: 8.61 (s,
1H), 7.74~7.71 (m, 2H), 7.37~7.30 (m, 2H), 7.15 (s,

1H), 7.06~7.01 (m, 1H), 4.71~4.57 (m, 1H), 4.46 (s,
2H), 3.90 (s, 3H), 3.81 (s, 3H), 2.80~2.69 (m, 2H), 2.49
(s, 2H), 1.87~1.77 (m, 4H); "C NMR (100 MHz, DMSO-
d) o.: 184.19, 163.45, 158.99, 153.79, 150.63, 148.77,
145.97, 125.43, 124.77, 124.69, 119.83, 119.13, 114.31,
112.38, 112.27, 111.97, 87.61 (d, J = 168.8 Hz), 55.61,
55.53, 52.94, 48.73, 30.85 (d, J = 19.3 Hz); HR-MS
(ESI): m/z [M+H] " Calcd. for C,;H,,FNO, 414.171 1,
found 414.176 9,

210 (D)-4-(RZEHT Ix-1-BE B H)-5-32 5K -2-2-FH
SETFE)FHKE-3QH)-E (7d) UL E £
11b (100 mg, 0.373 mmol). 37% F /& /K % W (16 uL,
0.56 mmol) FZ 2238 T %% (38 pL, 0.56 mmol) M JE K}
K5 Ta L& RO 725, 15 11 mg 35 & [ 4k, U2
8.7%. mp 168~170 °C; 'H NMR (500 MHz, CDCL,) ,,:
8.27 (dd, J= 7.8, 1.8 Hz, 1H), 7.38~7.34 (m, 2H), 7.10
(s, 2H), 7.06 (t, J = 7.5 Hz, 1H), 6.93 (d, J = 8.0 Hz,
1H), 4.40 (s, 2H), 3.91 (s, 3H), 3.47 (s, 4H), 2.21 (s,
2H); “"C NMR (100 MHz, CDCL,) J.: 185.90, 160.12,
158.86, 154.69, 147.88, 132.08, 131.36, 125.41, 121.69,
120.98, 119.46, 119.26, 112.25, 110.84, 106.55, 55.75,
55.57, 55.08, 17.43; HR-MS (ESI): m/z [M+H]" Calcd.
for C,,H,,NO, 338.138 7, found 338.139 5.

211 (2)-5-8BE-2-Q-BEFETFTE)-4-(MIgkT-1-F
FR ) K FHRRIE-32H)-BR (7e) LR (al{A 11b (100 mg,
0.373 mmol)~37% H B /K¥EH (16 pL, 0.56 mmol) HIAk
%5t (46 uL, 0.56 mmol) JyJE AL, K5 7a ML &
B 75, 19 48 mg B8 [l A4, 12 36.6%. mp 180~
182 °C; '"H NMR (500 MHz, CDCL,) d,;: 8.28 (dd, J =
7.8, 1.8 Hz, 1H), 7.38~7.35 (m, 2H), 7.11 (s, 2H), 7.06
(t, J = 7.5 Hz, 1H), 6.94~6.92 (m, 1H), 4.47 (s, 2H),
3.91 (s, 3H), 2.80 (s, 4H), 1.92~1.90 (m, 4H); *C NMR
(100 MHz, CDCL,) 6.: 185.58, 159.74, 158.52, 154.53,
147.57, 131.75, 131.01, 124.89, 121.38, 120.65, 120.28,
118.69, 111.75, 110.51, 106.18, 55.42, 53.47, 52.12,
23.54; HR-MS (ESI): m/z [M+H]" Calcd. for C,,H,,NO,
352.154 3, found 352.155 3.

212 (2)-5-BE2-Q-BERELFTE)-4-(kIE-1-EF
)R HKE-3QH)-B (7 LA [E 4K 11b (100 mg,
0.373 mmol)~37% H i /KK (16 L, 0.56 mmol) FIHR
WE (55 pL, 0.56 mmol) A5k, K5 7a tHBLR & R TT
1%, 73 38 mg 3% ([ 1A, I3 27.9%. mp 196~198 °C;
'"H NMR (500 MHz, CDCL,) 6,;: 8.27 (dd, /= 7.8, 1.8 Hz,
1H), 7.36 (s, 2H), 7.10~7.04 (m, 3H), 6.92 (d, J= 8.5 Hz,
1H), 4.30 (s, 2H), 3.90 (s, 3H), 2.84 (s, 4H), 1.68 (s, 4H),
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1.25 (s, 2H); *C NMR (100 MHz, CDCL,) §: 186.23, 160.44,
159.17, 155.23, 148.21, 132.39, 131.65, 125.51, 122.03,
121.29, 120.22, 119.79, 112.34, 111.15, 106.79, 56.12,
56.07, 54.48, 26.24, 24.20; HR-MS (ESI): m/z [M+H]"
Calcd. for C,,H,,NO, 366.170 0, found 366.171 0.

213 (2)-4-((4-FBUKIE-1-E) R H)-5- 2 E-2-Q-BEET
FEYRFHMKE-3QH)-ER (7g) LA E4& 11b (100 mg,
0.373 mmol).37% H % 7K ¥ ¥ (16 pL, 0.56 mmol) F
4-5RAE (48 L, 0.45 mmol) MJERL. KA Ta LI &K
J7ik, 15 54 mg S AEK, 10K 37.8%. mp 205~207 °C;
'H NMR (400 MHz, CDCL,) J,: 8.29~8.26 (m, 1H),
7.38~7.34 (m, 2H), 7.26 (s, 1H), 7.10~7.04 (m, 2H),
6.92 (d,J=8.0 Hz, 1H), 4.84~4.71 (m, 1H), 4.35 (s, 2H),
3.90 (s, 3H), 2.80~2.66 (m, 4H), 1.99~1.94 (m, 4H);
“C NMR (150 MHz, DMSO-d,) J.: 184.48, 159.25,
158.26, 153.86, 147.00, 131.87, 131.09, 124.97, 120.95,
120.28, 120.03, 119.00, 112.38, 111.58, 104.84, 87.56
(d, J = 168.9 Hz), 55.88, 52.81, 48.75 (d, J = 6.6 Hz),
30.78 (d, J = 19.4 Hz); HR-MS (ESI): m/z [M+H]" Calcd.
for C,,H,,FNO, 384.160 6, found 384.162 3.

2.14 (D)4-(BAHERT H-1-EFE)-5-2E2-G-FEHE
TR E)EFHRIE-3(2H)-BF (7h) LA (A& 11e (100 mg,
0.373 mmol)37% H B /K VE K (16 pL, 0.56 mmol) 1%
Z¥R T %% (38 uL, 0.56 mmol) AFEEL. K5 7Ta ML
T 1%, 15 26 mg B A TE A, 1R 20.7%. mp 134~
136 °C; 'H NMR (500 MHz, CDCL,) §,;: 7.48~7.47 (m,
2H), 7.36 (t, J = 8.0 Hz, 1H), 7.12~7.08 (m, 2H), 6.97~
6.94 (m, 1H), 6.76 (s, 1H), 4.39 (s, 2H), 3.88 (s, 3H),
3.46 (s, 4H), 2.20 (s, 2H); °C NMR (125MHz, CDCl,)
d.: 185.88, 160.19, 159.77, 154.74, 147.80, 133.75,
129.80, 125.66, 124.20, 119.36, 118.90, 116.36, 115.58,
112.23, 112.16, 55.388, 55.34, 54.98, 17.29; HR-MS
(ESI): m/z [M+H] "~ Calcd. for C,,H,NO, 338.138 7,
found 338.139 4.

215 (2)-5-3E-2-G-FEELFTE)-4-(M g kT-1-5
B &) R HKIE-3QH)-BF (7i) LA A 11e (60 mg,
0.224 mmol). 37% H & 7K % W (10 pL, 0.34 mmol) I
ML e (28 ul, 0.34 mmol) AR, K 7a AL
A BT, £330 mg B A E AR, 04 38.1%. mp 146~
148 °C; '"H NMR (400 MHz, CDCL,) §,;: 8.27 (dd, J =
7.8, 1.8 Hz, 1H), 7.38~7.34 (m, 2H), 7.09 (s, 2H),
7.06~7.04 (m, 1H), 6.92 (dd, J = 8.4, 0.8 Hz, 1H), 4.46
(s, 2H), 3.90 (s, 3H), 2.76 (s, 4H), 1.91~1.88 (m, 4H);
“C NMR (125 MHz, CDCl,) J.: 185.89, 160.10, 159.77,
154.92, 147.83, 133.78, 129.79, 125.35, 124.19, 120.55,

118.64, 116.34, 115.56, 112.07, 111.99, 55.35, 53.70,
52.39, 23.75; HR-MS (ESI): m/z [M+H] " Calcd. for
C,H,,NO, 352.154 3, found 352.154 1.

2.16 (2)-5-32E-2-G-FRELFE)4-(IRE-1-EHF
)R FHkIE-32H)-B7 (7j) LA AR 11e (100 mg,
0.373 mmol).37% H ¥ K & W (16 L, 0.56 mmol) I
WRIE (55 pL, 0.56 mmol) M JE L. K H 5 7a ALK
A T, 143 66 mg B AE AR, 0% 48.1%. mp 162~
164 °C; 'H NMR (500 MHz, CDCL,) d,;: 7.48~7.47
(m, 2H), 7.36 (t, J = 8.0 Hz, 1H), 7.10 (s, 2H), 6.96 ~
6.94 (m, 1H), 6.75 (s, 1H), 4.29 (s, 2H), 3.88 (s, 3H),
3.16~2.37 (m, 2H), 1.69 (s, 6H), 1.25 (s, 2H); °C NMR
(100 MHz, CDCL,) J.: 186.28, 160.84, 160.22, 155.24,
148.20, 134.12, 130.27, 124.68, 119.71, 116.84, 116.10,
112.98, 112.86, 55.80, 54.35, 30.16, 25.86, 23.96; HR-
MS (ESI): m/z [M+H]" Calcd. for C,,H, NO, 366.170 0,
found 366.172 0,

217 (2)-4-((4-BURLE-1-B) R E)-5- 2 5-2-C-HEET
FE)RHKE-32H)-BF (7k) LA E K 11e (100 mg,
0.373 mmol).37% H [ 7K % ¥ (16 pL, 0.56 mmol) #
4-FIRIE (48 uL, 0.45 mmol) Nk K5 7a HH L
A B, 1341 mg 3 44, 0% 28.7%. mp 171~
173 °C; 'H NMR (400 MHz, CDCl,) 6,: 7.47 (d, J =
6.0 Hz, 2H), 7.36 (t, J = 8.0 Hz, 1H), 7.10 (s, 2H), 6.95
(d, J = 8.4 Hz, 1H), 6.75 (s, 1H), 4.83~4.71 (m, 1H),
4.33 (s, 2H), 3.88 (s, 3H), 2.79~2.66 (m, 4H), 1.99~
1.85 (m, 4H); "C NMR (175 MHz, DMSO-d,) J.: 184.62,
159.46, 159.36, 153.93, 147.14, 133.31, 130.06, 125.08,
123.66, 120.26, 118.85, 116.49, 115.64, 112.30, 111.38,
87.65 (d, J = 167.7 Hz), 55.20, 52.97, 48.76, 30.89
(d, J = 19.3); HR-MS (ESI): m/z [M+H]" Calcd. for
C,,H,,FNO, 384.160 6, found 384.159 2.

218 (2)-4-(AFIT bi-1-EHE)-5-2E-2-4-HEE
TR E) R FRME-3H)-BR (71) LA R4k 11d (100 mg,
0.373 mmol)~37% H B KA (16 pL, 0.56 mmol) FI%
Z2¥R T ¢ (38 uL, 0.56 mmol) AEEL. K5 7a L
G R IE, 1318 mg B B [E A, R 14.3%. mp 159~
161 °C; '"H NMR (500 MHz, CDCl,) d,: 7.88 (d, J =
8.5 Hz, 2H), 7.14~7.10 (m, 2H), 6.98 (d, J = 8.5 Hz,
2H), 6.79 (s, 1H), 4.43 (s, 2H), 3.87 (s, 3H), 3.52 (s, 4H),
2.23 (s, 2H); °C NMR (100 MHz, CDCl,) J.: 185.76,
161.03, 160.01, 154.69, 146.85, 133.41, 125.43, 125.36,
119.39, 119.32, 114.59, 112.70, 112.20, 55.60, 55.52,
55.09, 17.43; HR-MS (ESI): m/z [M+H] " Calcd. for
C,,H,,NO, 338.138 7, found 338.139 6.
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2.19 (2)-5-F2E-2-(4-REETTE)-4-(trEkz-1-2EH
E)EHkNE-32H)-BF (7m) LA A 4K 11d (100 mg,
0.373 mmol)~37% ¥ /KA (16 pL, 0.56 mmol) FlAtk
%% (46 uL, 0.56 mmol) Ky JE kL. K5 7a M &
B, 13 41 mg 3 A AR S0 31.3%. mp 182~
184 °C; '"H NMR (500 MHz, CDCL,) d,;: 7.88 (dd, J =
9.0, 3.0 Hz, 2H), 7.10 (s, 2H), 6.99~6.97 (m, 2H), 6.77
(s, 1H), 4.46 (s, 2H), 3.87 (s, 3H), 2.76 (s, 4H), 1.89 (s,
4H); “C NMR (100 MHz, CDCl,) 6.: 185.35, 161.29,
160.66, 153.81, 146.46, 133.59, 128.49, 124.92, 119.64,
117.90, 114.59, 114.21, 114.02, 55.44, 53.33, 49.11,
23.36; HR-MS (ESI): m/z [M+H]" Calcd. for C,,H,,NO,
352.154 3, found 352.154 6.
220 (2)-5-3FE-2-4-BEELFE)-4-(kE-1-5 H
)R HRE-3QH)-EF (7n) DL [E K 11d (84 mg,
0.313 mmol). 37% H & 7K % W (13 pL, 0.47 mmol) Al
WRWE (46 pL, 0.47 mmol) A kL. KA 5 7a MK &
BTV, 15 50 mg BT [E A4, Y3 43.7%. mp 176~
178 °C; 'H NMR (500 MHz, CDCL,) d,: 7.87 (d, J =
9.0 Hz, 2H), 7.09 (s, 2H), 7.98 (d, J = 9.0 Hz, 2H), 6.77
(s, 1H), 4.30 (s, 2H), 3.87 (s, 3H), 2.64 (s, 4H), 1.68 (s,
6H); "C NMR (100 MHz, CDCL,) J.: 185.76, 161.02,
160.05, 154.87, 146.85, 133.40, 125.44, 125.27, 119.74,
119.54, 114.58, 112.67, 112.05, 55.71, 55.52, 54.15,
25.87, 23.85; HR-MS (ESI): m/z [M+H] "~ Calcd. for
C,,H,,NO, 366.170 0, found 366.171 8.
221 (Z)-4-((4-BIRIE-1-E) R E)-5-2 8-2-4-FEET
FE)EHIRIE-32H)-BF (7o)  LLrhiE 44 11d (100 mg,
0.373 mmol).37% H & K % W (16 L, 0.56 mmol) Al
4-5IRIE (48 pL, 0.45 mmol) NIFEEl. K5 Ta kLK)
AT, #4315 mg B A E AR, 0% 10.5%. mp 214~
216 °C; '"H NMR (400 MHz, CDCL,) d,: 7.87 (d, J =
8.4 Hz, 2H), 7.13~7.08 (m, 2H), 6.98 (d, J = 8.4 Hz,
2H), 6.78 (s, 1H), 4.84~4.72 (m, 1H), 4.35 (s, 2H), 3.87
(s, 3H), 2.82~2.68 (m, 4H), 2.00~1.95 (m, 4H); *C NMR
(150 MHz, DMSO-d,) 6.: 184.27, 160.71, 159.04, 153.78,
145.92, 133.23, 124.74, 124.63, 120.07, 119.15, 114.70,
112.16, 111.94, 87.68 (d, J = 139.6 Hz), 55.40, 52.91,
48.75 (d, J = 5.5 Hz), 30.90 (d, J = 16.0 Hz); HR-MS
(ESI): m/z [M+H] " Calcd. for C,,H,;FNO, 384.160 6,
found 384.159 3,
3 Pks13HPHIE ML

W& & & A 0.64 pmol' L Pks13-TE & H,
0.1 mol-L™" Tris-HCI (pH 7.0), A~ [A] ¥ & 1 4k & 9 5%,
DMSO, & & FL N 50 uLo 0N 50 uL 283Kk A

30 umol-L" 1) 4-MUH JK ¥ 3 2 R 8L o [F] I & B R i
B Pks13-TE & 11 ¥ L 24 BH P X ], & 55 & & DMSO
L B B o 4R &R O 20 min S5, 7R UK G
355 nm. K59 460 nm AT R AL 5 G AE, BT A
A B IR E T B4 2

il E (%) =
F ) X 100%

HH Prism A, ARG A W0 B2 IR0 O R AR AR
] Z PR, FUE 7 15 2 &AL S 1C,, -

PR TRAK: 1875 W 58 Ak 56 BT AR T3k X RAR 78 )
AP IR A AL AR S A 2 G A TR AR I X2
FATT I T RCE RS
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