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(57) Abstract: The present invention belongs to the technical field of chiral
compound synthesis, and specifically relates to a chiral or racemic pyrimidodi-
azepanone compound, and a preparation method therefor and the use thereof.
The chiral or racemic pyrimidodiazepanone compound of the present invention
or a pharmaceutically acceptable salt thereof has a structural formula as shown in
formula (I). Further provided in the present invention is a preparation method for
the pyrimidodiazepanone compound, the method specifically comprising using a
pyrimidine-based allyl compound intermediate as a raw material; using an irid-
ium complex generated by the action of an iridium compound and a phospho-
ramidite ligand as a catalyst; and performing a reaction under the action of a base
to obtain the pyrimidodiazepanone compound. The chiral or racemic pyrimido-
diazepanone compound of the present invention or the pharmaceutically accept-
able salt thereof has a good inhibitory effect on the proteins GR, cofilin-1 and
NF-xB, can reverse the apoptosis of PC12 cells caused by corticosterone in a
depression state, and can be applied to the preparation of a medicament for pre-
venting or treating depression or a lead compound thereof.
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C. D HRHAMWKE N 1.0uM.
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S1: (E)-4-(N-"FFk-2- Nk Ik -4 25 Jidg T v -5 HH i fle 526 )-2- T M43 3k 2 H

A HRY), 0.93g, P2 % 90% . "H NMR (400 MHz, CDCls) § 9.55 (s, 1H), 8.15 (s, 1H), 7.67
— 7.54 (m, 2H), 7.40 — 7.28 (m, 5H), 7.28 — 7.23 (m, 1H), 7.12 — 7.04 (m, 1H), 5.92 — 5.82 (m,
1H), 5.78 — 5.68 (m, 1H), 4.71 (s, 2H), 4.65 (dd, J = 5.8, 1.2 Hz, 2H), 4.04 (d, J = 5.6 Hz, 2H),
3.86 — 3.77 (m, 7TH), 3.76 — 3.70 (m, 4H). *C NMR (100 MHz, CDCl3) & 170.51, 160.79, 159.61,
156.55, 155.53, 138.76, 136.42, 129.76, 128.95, 128.95, 128.69, 128.69, 128.69, 127.69, 127.40,
127.37, 123.31, 121.23, 121.23, 100.02, 67.34, 66.80, 66.80, 54.91, 50.58, 48.65, 44.30, 44.30.
HRMS (ESI) calcd for CosH31NsOs [M+H]*: 518.2398, found: 518.2393.

S2: (E)-4-(N-"FFE-2-MEh bk Ik -4-(4- = 55 FF D O Jlc 26 ) W g - 5- FY I Jie %) - 2- 1 445 il 1R R

WHAPIRYY, 1.08g, 77% 93%. "H NMR (400 MHz, CDCl3) § 9.89 (s, 1H), 8.19 (s, 1H),
7.72 (d, J = 8.1 Hz, 2H), 7.59 (d, J = 8.5 Hz, 2H), 7.41 — 7.34 (m, 2H), 7.33 — 7.23 (m, 3H), 5.93
—5.82 (m, 1H), 5.80 — 5.64 (m, 1H), 4.71 (s, 2H), 4.65 (dd, J = 5.8, 1.2 Hz, 2H), 4.05 (d, J = 5.5
Hz, 2H), 3.85 — 3.80 (m, 4H), 3.79 (s, 3H), 3.78 — 3.71 (m, 4H). *C NMR (100 MHz, CDCls) &
169.25, 159.63, 158.46, 155.81, 154.47, 140.99, 135.26, 128.49, 127.91, 127.91, 126.67, 126.49,
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126.31, 126.31, 124.87, 124.87, 123.48 (q, J = 32.8 Hz), 121.99, 119.36, 119.36, 99.18, 66.21,
65.64, 65.64, 53.78, 49.55, 47.68, 43.29, 43.29. YF NMR (376 MHz, CDCls) & -61.74. HRMS
(ESI) caled for CagH30F3NsOs [M+H]*: 586.2272, found: 586.2265.

S3: (E)-4-(N-FFE-4-(4- F 5 FE 2R i ) -2 - N MR a8 g e - 5 - R G e 526 )-2- 1 s B R Y

A RY), 0.93g, P2 % 85% . "H NMR (400 MHz, CDCl3) 8 9.37 (s, 1H), 8.12 (s, 1H), 7.50
—7.44 (m, 2H), 7.39 — 7.33 (m, 2H), 7.33 — 7.28 (m, 1H), 7.28 — 7.23 (m, 2H), 7.05 — 6.82 (m,
2H), 5.94 — 5.82 (m, 1H), 5.78 — 5.68 (m, 1H), 4.70 (s, 2H), 4.68 — 4.63 (m, 2H), 4.04 (d, J = 5.6
Hz, 2H), 3.82 (s, 3H), 3.79 (s, 3H), 3.79 — 3.74 (m, 4H), 3.74 — 3.68 (m, 4H). >C NMR (101 MHz,
CDCls) & 170.58, 160.79, 159.70, 156.41, 155.86, 155.52, 136.47, 131.79, 129.82, 129.82, 128.92,
128.92, 127.65, 127.39, 127.31, 123.09, 123.09, 113.85, 113.85, 99.71, 67.34, 66.79, 66.79, 55.48,
54.89, 50.63, 48.65, 44.23, 44.23. HRMS (ESI) caled for CagH33NsOg [M+H]*: 548.2504, found:
548.2508.

S4: (E)-4-(N-"F5-4-(3,5- - = 95 F B 2% il 2k ) - 2- N R Rk it e - 5- Y f 226 )-2- 1 M B PR Y

W PIRYY, 1.04g, 722 80%. "H NMR (400 MHz, CDCl3) § 10.14 (s, 1H), 8.25 (s, 1H),
8.18 (s, 2H), 7.55 (s, 1H), 7.43 — 7.36 (m, 2H), 7.35 — 7.24 (m, 3H), 5.98 — 5.85 (m, 1H), 5.84 —
5.69 (m, 1H), 4.74 (s, 2H), 4.68 (dd, J = 5.8, 1.3 Hz, 2H), 4.08 (d, J = 5.6 Hz, 2H), 3.87 — 3.81 (m,
4H), 3.80 (s, 3H), 3.79 — 3.71 (m, 4H). *C NMR (101 MHz, CDCls) § 169.95, 160.36, 159.37,
157.15, 155.45, 140.36, 136.25, 131.62 (q, J = 33.1 Hz), 129.31, 128.85, 127.65, 127.29, 124.75,
122.04, 120.61 (q, J = 4.2 Hz), 119.33, 115.75, 115.71, 115.68, 115.64, 115.60, 100.09, 67.10,
67.10, 66.48, 54.62, 50.10, 48.70, 44.31, 44.31. ’F NMR (376 MHz, CDCl;) -63.09. HRMS
(ESI) caled for C3oHa9FsNsOs [M+H]*: 654.2146, found: 654.2130.

S5: (E)-4-(N-"FFk-2- Nk Ik -4 T g o i e - 5- Y B fle 526 )-2- T M4 ok 2 HH

W HPIRY, 0.79g, 77 % 82%. 'H NMR (400 MHz, CDCl3) § 8.00 (s, 1H), 7.39 — 7.32 (m,
2H), 7.32 — 7.20 (m, 4H), 5.90 — 5.79 (m, 1H), 5.76 — 5.64 (m, 1H), 4.74 — 4.60 (m, 4H), 4.01 (d,
J =5.3 Hz, 2H), 3.86 — 3.78 (m, 7H), 3.76 — 3.70 (m, 4H), 3.46 - 3.34 (m, 2H), 1.71 — 1.59 (m,
2H), 0.99 (t, J = 7.4 Hz, 3H). >C NMR (101 MHz, CDCl3) & 170.51, 161.59, 160.85, 155.50,
155.40, 136.73, 129.98, 128.71, 128.71, 127.41, 127.31, 127.31, 126.97, 99.56, 67.24, 66.69,
66.69, 54.68, 50.81, 48.41,44.06, 44.06, 42.15, 22.44, 11.60. HRMS (ESI) calcd for C,sH33N5Os
[M+H]*: 484.2554, found: 484.2546.

S6: (E)-4-(N-"FFk-4- 7 [N Jj& J-2- Wb IR I i g -5 FH B e 056 )-2- 1A il PR Y i

WHAHPIRYY, 0.82g, 7% 85%. "H NMR (400 MHz, CDCls) § 8.02 (s, 1H), 7.99 (s, 1H),
7.40 —7.30 (m, 2H), 7.26 — 7.16 (m, 2H), 7.03 (d, J = 7.2 Hz, 1H), 5.83 (dt, J = 16.0, 5.6 Hz, 1H),
5.69 (dt, J = 15.9, 6.1 Hz, 1H), 4.69 — 4.55 (m, 4H), 4.24 (h, J = 6.6 Hz, 1H), 3.99 (d, J = 5.7 Hz,
2H), 3.83 — 3.68 (m, 11H), 1.24 (d, J = 6.5 Hz, 6H). *C NMR (101 MHz, CDCls) § 170.59,
160.90, 160.71, 155.61, 155.47, 136.68, 130.06, 128.79, 128.79, 127.50, 127.34, 127.34, 127.02,
99.58, 67.32, 66.78, 66.78, 54.81, 54.76, 50.44, 48.46, 44.11, 44.11, 42.03, 22.53. HRMS (ESI)
caled for CasH33NsOs [M+H]™: 484.2554, found: 484.2559.

S7: (E)-4-(N-"FFk-4-2F CLJf& J-2- Wb Wbk Ik 0 g -5 FH e 356 )-2- 1A il PR Y i

W HPIRY, 0.90g, 72 % 86%. 'H NMR (400 MHz, CDCls) § 7.98 (s, 1H), 7.38 —7.27 (m,
3H), 7.24 — 7.19 (m, 2H), 7.11 (d, J = 7.5 Hz, 1H), 5.88 — 5.78 (m, 1H), 5.74 — 5.62 (m, 1H), 4.71
— 4.56 (m, 4H), 3.98 (d, J = 5.6 Hz, 2H), 3.96 — 3.88 (m, 1H), 3.80 (s, 3H), 3.79 — 3.75 (m, 4H),
3.75 — 3.69 (m, 4H), 2.09 — 1.89 (m, 2H), 1.80 — 1.68 (m, 2H), 1.66 — 1.55 (m, 1H), 1.47 — 1.16
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(m, 5H). >C NMR (101 MHz, CDCls) & 170.42, 160.83, 160.58, 155.60, 155.31, 136.80, 129.95,
128.60, 128.60, 127.30, 127.27, 127.27, 126.93, 99.48, 67.13, 66.58, 66.58, 54.51, 50.27, 48.66,
48.42, 44.00, 44.00, 32.41, 32.41, 25.69, 25.49, 24.59. HRMS (ESI) calcd for CosH3/NsOs[M+H]*:
524.2867, found: 524.2853.

S8: (E)-4-(N-"FFk-4-7 -2 N Wk S s 0 - 5- FH P e 26 )-2- 144 il PR i

W PIRY, 0.93g, 77 % 88%. "H NMR (400 MHz, CDCls) & 8.02 (s, 1H), 7.63 (t, J=5.7
Hz, 1H), 7.38 — 7.28 (m, 5H), 7.26 — 7.17 (m, 5H), 5.90 — 5.78 (m, 1H), 5.74 — 5.62 (m, 1H), 4.69
— 4.54 (m, 4H), 3.99 (d, J = 5.6 Hz, 3H), 3.80 (s, 2H), 3.78 — 3.72 (m, 4H), 3.69 (q, J = 4.7 Hz,
4H). *C NMR (101 MHz, CDCls) § 170.29, 161.52, 160.82, 155.77, 155.42, 139.45, 136.90,
129.98, 128.73, 128.43, 128.43, 127.42, 127.39, 127.35, 127.35, 127.33, 127.33, 127.05, 126.94,
99.84, 67.23, 66.57, 66.57, 54.62, 50.33, 48.47, 44.24, 44.11, 44.11. HRMS (ESI) calcd for
CaoH33N50s [M+H]*: 532.2554, found: 532.2544.

S9: (E)-4-(N-FFk-2- H 5 Jh-4- 2 Jlig JL v -5- HH I flae 526 )-2- T M4 ok 2 HH

W PIRYY, 0.87g, 77 94%. "TH NMR (400 MHz, CDCl3) § 9.42 (s, 1H), 8.24 (s, 1H), 7.70
—7.60 (m, 2H), 7.40 — 7.32 (m, 5H), 7.30 — 7.22 (m, 2H), 7.12 (ddt, J = 8.5, 7.0, 1.2 Hz, 1H), 5.92 —
5.81 (m, 1H), 5.80 — 5.69 (m, 1H), 4.71 (s, 2H), 4.68 — 4.60 (m, 2H), 4.06 (d, J = 5.5 Hz, 2H), 3.97 (s,
3H), 3.79 (s, 3H)."*C NMR (101 MHz, CDCl3) & 169.49, 165.46, 160.80, 157.09, 155.51, 138.09,
135.99, 129.20, 129.05, 129.05, 128.87, 128.87, 128.41, 127.89, 127.74, 123.99, 121.33, 121.33,
104.39, 67.20, 63.88, 54.99, 54.94, 50.46, 48.85. HRMS (ESI) calcd for CysHy6N4Os [M+H]+:
463.1976, found: 463.1964.

S10: (E)-4-(N-"FJ5-2- H F- 4R g R g -5- R e 356 )-2- M ik PR FH i

WHAHPIRYY, 0.84g, 7% 95%. "H NMR (400 MHz, CDCl3) & 8.99 (s, 1H), 8.29 (s, 1H),
7.68 (d, J = 8.0 Hz, 2H), 7.42 — 7.30 (m, 4H), 7.28 — 7.20 (m, 2H), 7.11 (t, J = 7.4 Hz, 1H), 5.85
(dt, J = 15.9, 5.5 Hz, 1H), 5.74 (dt, J = 15.6, 5.7 Hz, 1H), 4.71 (s, 2H), 4.64 (d, J = 5.4 Hz, 2H),
4.05 (d, J = 5.4 Hz, 2H), 3.79 (s, 3H), 2.57 (s, 3H). *C NMR (101 MHz, CDCl3) § 168.71, 168.56,
162.24, 158.12, 155.26, 153.97, 138.52, 136.12, 128.94, 128.76, 128.76, 128.61, 128.61, 127.62,
127.62, 123.41, 120.92, 120.92, 108.01, 66.94, 54.57, 35.97, 31.00, 26.02. HRMS (ESI) calcd for
C25H26N4O4 [M+H]+I 447.2027, found: 4472031

S11: (E)-d-(N-"F 5 -2-(4-F JE-1-WR W 5 ) -4 - 2R flg S s g - 5- VG i i )-2- 1 0 B 1R PP I

A HRY), 1.02g, 723 96%. "H NMR (400 MHz, CDCls) 8 9.56 (s, 1H), 8.14 (s, 1H), 7.63
—7.56 (m, 2H), 7.40 — 7.30 (m, 5H), 7.30 — 7.23 (m, 2H), 7.11 — 7.04 (m, 1H), 5.93 — 5.82 (m,
1H), 5.79 — 5.65 (m, 1H), 4.70 (s, 2H), 4.65 (dd, J = 5.8, 1.3 Hz, 2H), 4.04 (d, J = 5.6 Hz, 2H),
3.87 (t, J = 5.1 Hz, 4H), 3.79 (s, 3H), 2.48 (t, J = 5.0 Hz, 4H), 2.35 (s, 3H). >C NMR (101 MHz,
CDCls) & 170.59, 160.64, 159.58, 156.63, 155.50, 138.89, 136.48, 129.81, 128.91, 128.91, 128.65,
128.65, 127.64, 127.40, 127.40, 127.32, 127.32, 123.15, 121.12, 121.12, 99.68, 67.31, 54.89,
54.86, 50.57, 48.67, 46.15, 43.77, 43.77. HRMS (ES]) calcd for CaoH3uNgO4 [M+H]*: 531.2714,
found: 531.2710.

S12: (E)-4-(N-"FHE-4- 28 flig 5 -2 - DY S N gt Sk v g - 5- FY 5 e Ik )-2- T 0 il R Y IR

HEHRY), 0.95g, P23 95%. "H NMR (400 MHz, CDCls) § 9.57 (s, 1H), 8.08 (s, 1H), 7.76
—7.62 (m, 2H), 7.32 — 7.12 (m, 7H), 6.99 — 6.91 (m, 1H), 5.88 — 5.73 (m, 1H), 5.71 — 5.55 (m,
1H), 4.62 (s, 2H), 4.56 (dd, J = 5.9, 1.3 Hz, 2H), 3.95 (d, J = 5.6 Hz, 2H), 3.69 (s, 3H), 3.60 —
3.46 (m, 4H), 1.93 — 1.83 (m, 4H). "*C NMR (101 MHz, CDCls) § 170.93, 159.32, 159.23, 156.45,
155.52, 139.30, 136.50, 129.88, 128.91, 128.91, 128.62, 128.62, 127.62, 127.42, 127.42, 127.27,
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122.78, 120.65, 120.65, 99.05, 67.38, 54.88, 50.58, 48.68, 47.07, 46.52, 25.58, 25.30. HRMS
(ESI) caled for CogH31N5O4 [M+H]™: 502.2449, found: 502.2447.

S13: (E)-4-(N-"FFE-2-28 Fh-4 R g R g -5- R i 356 )-2- M ik PR FH i

WHAAHPIRYY, 0.93g, 7% 92%. "H NMR (400 MHz, CDCls) § 9.13 (s, 1H), 8.48 (s, 1H),
8.42 — 8.34 (m, 2H), 7.79 — 7.71 (m, 2H), 7.47 (dd, J = 5.8, 1.7 Hz, 3H), 7.45 — 7.39 (m, 3H), 7.39
—7.34 (m, 2H), 7.34 — 7.26 (m, 3H), 7.18 — 7.12 (m, 1H), 5.88 (dt, J = 15.7, 5.5 Hz, 1H), 5.77 (dt,
J =15.6, 5.7 Hz, 1H), 4.76 (s, 2H), 4.66 (dd, J = 5.7, 1.2 Hz, 2H), 4.16 — 4.02 (m, 2H), 3.79 (s,
3H). *C NMR (101 MHz, CDCls) § 169.06, 164.65, 158.74, 155.52, 154.66, 138.56, 137.44,
136.08, 131.19, 129.12, 129.05, 129.05, 128.92, 128.65, 128.56, 127.91, 127.83, 123.82, 121.32,
121.32, 108.45, 77.80, 77.48, 77.16, 67.20, 67.20, 60.38, 54.90, 54.90, 53.69. HRMS (ESI) calcd
for C3oH2sN4O4 [M+H]*: 509.2183, found: 509.2171.

S14: (E)-4-(N-"FFE-2-(1-F8 )4 - R Ji TR g - 5- F I Jie 6 )-2- 1 i b I R

W HPIR Y, 0.98g, 77 % 88%. 'H NMR (400 MHz, CDCl3) 8 9.18 (s, 1H), 8.86 — 8.79 (m,
1H), 8.58 (s, 1H), 8.13 (dd, J = 7.2, 1.3 Hz, 1H), 7.96 (d, J = 8.1 Hz, 1H), 7.92 — 7.87 (m, 1H),
7.77 = 7.71 (m, 2H), 7.59 — 7.53 (m, 1H), 7.52 — 7.46 (m, 2H), 7.42 — 7.36 (m, 2H), 7.36 — 7.28
(m, 5H), 7.13 — 7.06 (m, 1H), 5.98 — 5.85 (m, 1H), 5.85 — 5.76 (m, 1H), 4.80 (s, 2H), 4.68 (dd, J =
5.6, 1.3 Hz, 2H), 4.15 (d, J = 5.3 Hz, 2H), 3.80 (s, 3H). *C NMR (101 MHz, CDCl3) § 169.14,
167.21, 158.66, 155.54, 154.22, 138.44, 135.57, 134.12, 131.05, 130.92, 129.59, 129.12, 129.12,
129.04, 128.94, 128.94, 128.70, 128.44, 128.00, 127.96, 127.53, 126.67, 126.36, 125.87, 125.12,
124.19, 123.85, 121.23, 121.23, 107.94, 67.19, 62.54, 54.97. HRMS (ESI) caled for C34H30N4Os
[M+H]*: 559.2340, found: 559.2337.

S15: (E)-4-(N-"FHE-4-25flg 5L-2-(3,4,5- = AU 2R 05 ) s gt - 5- FHY W Jle 528 )-2- T e ok 12 FFY

WARCPIRYY, 1.08g, 7% 90%. "H NMR (400 MHz, CDCl3) § 9.10 (s, 1H), 8.46 (s, 1H),
8.01 (s, 2H), 7.79 — 7.66 (m, 3H), 7.38 (m, 3H), 7.35 — 7.28 (m, 2H), 7.17 — 7.10 (m, 1H), 5.89 (dt,
J =159, 5.5 Hz, 1H), 5.77 (dt, J = 15.6, 5.7 Hz, 1H), 4.76 (s, 2H), 4.69 — 4.62 (m, 2H), 4.14 —
4.08 (m, 2H), 3.94 (s, 6H), 3.91 (s, 3H), 3.80 (s, 3H). *C NMR (101 MHz, CDCl3) & 168.91,
163.78, 163.76, 162.48, 158.44, 155.41, 154.53, 153.03, 153.03, 140.69, 138.37, 135.94, 132.50,
129.03, 128.95, 128.95, 128.50, 128.50, 127.82, 127.77, 123.85, 121.58, 121.58, 108.13, 105.53,
105.53, 67.10, 60.79, 55.91, 55.91, 54.81, 36.35, 31.29. HRMS (ESI) calcd for C33H34N,40;
[M+H]*: 599.2500, found: 599.2485.

S16: (E)-4-(N-"FJE-2-(2-WRHR] 5k )-4- 25 g S W g -5- R R e 356 )-2- 1 M ik 18 FH i

AR HRY), 0.94g, 77 95%. '"H NMR (400 MHz, CDCl3) § 9.21 (s, 1H), 8.43 (s, 1H),
8.01 (s, 1H), 7.75 (m, 2H), 7.61 (d, J = 1.8 Hz, 1H), 7.44 — 7.31 (m, 4H), 7.30 — 7.20 (m, 3H),
7.14 (t, J = 7.4 Hz, 1H), 6.55 (dd, J = 3.5, 1.7 Hz, 1H), 5.97 — 5.82 (m, 1H), 5.81 — 5.66 (m, 1H),
4.73 (s, 2H), 4.65 (d, J = 5.5 Hz, 2H), 4.09 (d, J = 5.4 Hz, 2H), 3.79 (s, 3H). *C NMR (101 MHz,
CDCls) & 162.50, 158.47, 157.29, 155.46, 154.58, 151.98, 145.45, 138.36, 135.85, 129.03, 129.03
128.94, 128.83, 128.83, 127.89, 127.84, 127.33, 123.80, 121.01, 121.01, 114.59, 112.27, 112.27,
107.87, 67.11, 54.88, 50.48, 48.60. HRMS (ESI) caled for CagHagN4Os [M+H]*: 499.1976, found:
499.1965.

S17: (E)-4-(N-"FFE-2-(4-H A8 FL-3- ML I 5 ) -4 -4 Jag B 0 g - 5 T e 28 )-2- T s ok 2 FY T

FHHCRYY, 1.02g, 7% 95%."H NMR (400 MHz, CDCl3) § 9.18 (d, J = 2.3 Hz, 1H), 9.14
(s, 1H), 8.50 (dd, J = 8.7, 2.4 Hz, 1H), 8.43 (s, 1H), 7.74 — 7.66 (m, 2H), 7.46 — 7.35 (m, 4H),
7.35-7.27 (m, 3H), 7.19 — 7.10 (m, 1H), 6.80 (d, J = 8.8 Hz, 1H), 5.93 — 5.84 (m, 1H), 5.77 (dt, J

=15.6, 5.7 Hz, 1H), 4.75 (s, 2H), 4.71 — 4.62 (m, 2H), 4.10 (dd, J = 6.5, 2.9 Hz, 2H), 4.01 (s, 3H),
11
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3.80 (s, 3H). *C NMR (101 MHz, CDCL) & 169.08, 165.93, 163.20, 158.66, 155.51, 154.55,
148.59, 138.65, 138.26, 135.91, 134.55, 129.08, 129.08, 128.94, 128.94, 127.96, 127.88, 127.88,
127.47, 126.69, 123.94, 121.34, 121.34, 110.61, 108.10, 67.17, 62.46, 60.41, 54.95, 53.85. HRMS
(ESI) caled for C30H29N505 [M+H]™: 540.2241, found: 540.2233.

S18: (E)-4-(N-"F3-2,4- R i FLming -5- F I Jlae 6 )-2- T J bk R FF I

WHAAPIRYY, 0.94g, 7% 90%. "H NMR (400 MHz, CDCl3) § 9.50 (s, 1H), 8.18 (s, 1H),
7.67 —1.57 (m, 2H), 7.56 — 7.50 (m, 2H), 7.40 — 7.20 (m, 9H), 7.18 — 7.10 (m, 1H), 7.08 — 7.00
(m, 1H), 5.95 — 5.82 (m, 1H), 5.82 — 5.64 (m, 1H), 4.72 (s, 2H), 4.64 (dd, J = 5.9, 1.2 Hz, 2H),
4.06 (d, J = 5.6 Hz, 2H), 3.78 (s, 3H). *C NMR (101 MHz, CDCl;) & 170.10, 160.05, 159.69,
156.27, 155.59, 139.26, 138.50, 136.44, 129.61, 129.01, 129.01, 128.78, 128.78, 128.76,128.76,
127.80, 127.59, 127.52, 123.98, 123.15, 122.27, 122.27, 120.81, 120.81, 120.81, 101.89, 67.33,
54.92, 50.62, 48.86. HRMS (ESI) calcd for C3oHaoNsO, [M+H]*: 524.2292, found: 524.2281.

EHEs] 2

WH Rk LI-Lo i O o
BAE ARSI TS pornP=0 = Por P, 0 S
B51, A2 @ ;0 ..... } e ls

J. Am. Chem. Soc. 2011, 133,

4785. (b) J. Am. Chem. Ll(S,S,R R R) L2(S, S, R,, S, S) L3 (R, R, S, S, S)
S0c.2012, 134, 4812. (c) J.
Am. Chem. Soc.2012, 134,
15022. (d) J. Org. Chem.
2015, 80, 6968. (¢) J. Am. L4 R R, S, R, B) LS(SSR ) LG(SSR s)
Chem. Soc.2015, 137,553. (f)
Ph Ph

Organometallics 2016, 35, O\ Y OO O ) OO o
2467. (2) ACS Catal. 2017, 7, < N.. O/P'”>..... PN
2397. (h) J. Am. Chem. Soc. 9 o T T
2017, 139, 15022. (i) Org. L7 (R, R) L8 (R, R, R) L9 (R, R)
Lett. 2019, 21, 608.
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Ry, R*NH;, 1:0.02:
I-1 | R>NBn; RUAPh; LG | [I(COD)CI], L5 DBU DME 664-i » *
“~OCO,Me .

RN, R*AH;

3x 4 = 1:0.02:

I-2 | R”ABn; ROAX =% F | [Ir(COD)CI], L1 | DABCO | THF 20 8
o . 0.04:2

FEFRIE, LGNOTroc

RN, R*AH;

1:0.02:

I-3 | R”ABn; RUNXFHISAE | [I(COD),ISbFs | L3 | BSA MTBE | . 30 6
ZFH; LGAHOCO,Me o
RUAMEIEL, R*NH; 1:0.02:

I-4 Ir(COD)CI L6 | K,CO; | di 50 10
R*¥Bn; R*H35.—= | MHCODKL 2| CIORANE ) 64
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WA EKE;, LGN
0CO-Me
R'AMIHE; R¥AH;
3 45 1:0.02:

I-5 | R”4Bn; RUMIETJE; | [I(COD),ISbFs | L2 | KsPO; | CH;CN 0042 | 3° 2
LG ~NOBz o
R'AMIHE; R¥AH;
3. 45 1:0.02:

I-6 | R7”ABn; RUNS A, [Ir(COD)Cl], L4 | DIPEA DME 0.042 25 20
LG HNOPiv o
R'AMIHE; R¥AH;
3 4 1:0.03:

I-7 | R74Bn; RUAM S  |[I(OMe)(COD), | L7 KF DME | | 50 | 12
LG NOAc T
RN, R*AH; 1:0.02:

I-8 | R’NBn; R*ABn; LG |[Ir(OMe)(COD)], | L5 BSA DCE 664_2' 30 14
NOBoc T
RUN I RPAH; 1:0.00:

I9 |R*ABn:; R*APh; LG | [(COD)Cl], | L5 | DBU DME 664'3' 30 4
NOCO,Me o
RUNHIE; RNH; R 1:0.00:

I-10 | NBn; R*NPh; LGAH | [I(COD)Cl], L2 | NayCO; |O-xylene 664_2' 40 12
0CO,Me
RUAN-HIEIR G, R 10,0

I-11 | yH; R*9Bn; R*APh; |[I(COD)IBArF, | L3 | CsF | CHsCN 006 | 0| 10
LG NOAc T
RUNPIEMERHE; RPN 1:0.02:

I-12 | H; R*}Bn; R¥NPh; |[I(OMe)(COD)L, | L9 | KsPO, | THF ooanr | 30| 16
LG NTroc T
RUAHEE; RONH; R 1:0.00:

I-13 | ¥Bn; R*APh: LGA | [I(OHYCOD), | L4 | KOAc | MTBE 664'1' 20 18
0CO,Me
RUNZEE; RPAH; R LO.0L.

I-14 | Bn; R*JyPh; LG | I(COD),BF; | L2 KF | O-xylene| " | 50 | 12
0CO,Me
R'y3.4.5 = HE A 1:0.02:

I-15 | 3; R*NH; R’ NBn; (ICOD)C1l, | L8 | DBN DME U A 8
. . 0.04:2
R*NPh; LGNOCO,Me
RUN2-WRI2E ;. R*NH; 10,02

I-16 | R’>’Bn: R*APh; LG |[Ir(COD),|BArF, | L6 | DBU DME 664'2' 30 10
“NOCO,Me o
Ry 4- 4 2k -3 ik 1:0.00:

117 | #; R*AH; R’ABn; |[I(OMe)}COD), | L2 | KsPO, | dioxane| | 30 14
. . 0.04:1
R*ANPh; LG NOBoc
RUNZEREHE; R AH; 1:0.02:

I-18 | R>Bn: R*APh; LG | [I(COD)Cll, | L5 | DIPEA | DCM 664'2' 20 8
“NOCO,Me o

H, LG 25 EHM, Bn 2%, DIPEA & —RKHE R, DMAP 2 4-— H it
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g, DABCO & =2.0% %, DBU & 1,8- &2 M+ —fk-7-%, BSA /& N,O-X =H
A OB, DBN & 1,5- “R&ANIF[4.3.0] F-5-Mi, Ac RFELBEEE, Boc MAFAUT F AL,
Piv fU3& 2,2- T HIBL B, Bz AAEFHELEL, Troc 0% 2,2,2- = A L& HiF, DME L& 4
TUEE W, MTBE U3 H B ST Rk .

B 1-1: (R)-6-"5 - 2- Ik FL-9- 3 8- 2 4 5£-6,7,8,9- WU S-S H-WEIE 31 [4,5-¢][1,4] —
B -5 AR, 84mg, F7F 95%; M.P.: 125.4-125.5°C; 98% ee; Ee fHiEid T
g A A (Daicel Chiralcel IA-3, ¥itzI4H, n-hexane/2-propanol=80/20, Jii#: ImL/min,
KRz : 30°C, ik 254nm, f#BIEFE]: 11.084min, 14.645min) , [o]p™ =-27.4° (c
=0.15, CHCl3). "H NMR (400 MHz, CDCl3) & 8.95 (s, 1H), 7.39 — 7.27 (m, 7H), 7.26 — 7.20 (m,
1H), 7.14 —7.06 (m, 2H), 5.76 (ddd, J = 16.9, 10.4, 6.4 Hz, 1H), 5.44 (d, J = 14.8 Hz, 1H), 5.29 —
5.08 (m, 2H), 4.56 — 4.45 (m, 1H), 4.10 (d, J = 14.9 Hz, 1H), 3.93 (d, J = 15.2 Hz, 1H), 3.69 —
3.45 (m, 9H). *C NMR (101 MHz, CDCl3) & 167.68, 164.36, 160.75, 158.37, 145.52, 137.21,
132.95, 129.00, 129.00, 128.69, 128.69, 128.33, 128.33, 127.86, 127.86, 127.59, 126.53, 118.84,
102.64, 66.70, 66.70, 66.63, 52.70, 50.20, 43.95, 43.95. HRMS (ESI) calcd for ChsH»/NsO,
[M+H]*: 442.2238, found: 442.2241.

WBEY 1-2: (S)-6-"FIH-2-Ih ML -9-(4- = U HEIR JL)-8- 2,075 56-6,7,8,9- DU & -5 H-Ws i I
[4,5-e][1,4] A 5-5-F: ABEA, 91mg, 7% 90%; M.P.: 153.0-153.4°C; 92% ee; Ee
(B 1 T e A A ) (A S04 & 1-1, (A B A 11.660min, 20.165min), [a]p™
= +27.3° (¢ = 0.15, CHCl3). 'H NMR (400 MHz, CDCls) & 8.97 (s, 1H), 7.62 (d, J = 8.5 Hz, 2H),
7.40 — 7.26 (m, 5H), 7.28 — 7.21 (m, 2H), 5.77 (ddd, J = 16.9, 10.4, 6.4 Hz, 1H), 5.41 (d, J = 14.8
Hz, 1H), 5.29 — 5.15 (m, 2H), 4.51 (ddt, J = 6.4, 5.0, 1.4 Hz, 1H), 4.17 (d, J = 14.9 Hz, 1H), 3.92 (d,
J =152 Hz, 1H), 3.62 (dd, J = 15.2, 6.1 Hz, 9H).">C NMR (101 MHz, CDCls) § 167.39, 164.33,
160.87, 158.36, 148.65, 137.03, 132.84, 132.84, 128.73, 128.73, 128.33, 128.33, 127.69, 127.54,
127.54, 126.02 (q, J = 3.8 Hz), 125.34, 122.64, 119.18, 103.65, 66.63, 66.63, 66.34, 52.47, 50.11,
43.99, 43.99. F NMR (376 MHz, CDCls) & -62.25. HRMS (ESI) calcd for C,7Ha¢FsNsO,
[M+H]*: 510.2111, found: 510.2103.

&Y 1-3: (R)-6-"FFL-9-(4- A L 28 50 )-2- 1 bk L -8- 2,075 3E-6,7.8,9- VU & -5 H- W5 g I
[4.5-e][1,4] & A -5-0: AGEE, 67mg, 7% 72%; M.P.: 189.6-190.4°C; 83% ece;
Ee {H# 1 F M A3 450 (Daicel Chiralcel IF-3, #i#)4H, n-hexane/2-propanol=75/25, it
H: ImL/min, f&IRE: 30°C, AWK : 254nm, R E: 31.325min, 33.575min) ,
[o]p™ = -18.5° (¢ = 0.10, CHCl3). 'H NMR (400 MHz, CDCl5) § 8.96 (s, 1H), 7.41 — 7.24 (m, 5H),
7.08 — 6.98 (m, 2H), 6.93 — 6.79 (m, 2H), 5.78 (ddd, J = 17.0, 10.3, 6.5 Hz, 1H), 5.46 (d, J = 14.8
Hz, 1H), 5.34 — 5.09 (m, 2H), 4.45 (t, J = 5.9 Hz, 1H), 4.11 (d, J = 14.9 Hz, 1H), 3.94 (d, J = 15.2
Hz, 1H), 3.83 (s, 3H), 3.68 — 3.41 (m, 9H). >C NMR (101 MHz, CDCl;) § 167.73, 164.32, 160.83,
158.53, 157.82, 138.39, 137.24, 133.04, 132.05, 131.93, 128.90, 128.67, 128.67, 128.45, 128.32,
127.57, 118.76, 114.12, 102.56, 67.04, 66.72, 66.72, 55.44, 52.68, 50.16, 43.98, 43.98. HRMS
(ESI) calcd for Co7H29N5O3 [M+H]™: 472.2343, found: 472.2347.

WA 1-4: (R)-6-55-9-(3,5- =5l FH B R 5L )-2- b 3-8 £, 0 £-6,7,8,9- DU -5 H- 148
e I (4,5-][1,4] &4 5-5-F: AR, 95mg, F53 82%; M.P.: 153.3-153.4°C; 89% ce;

Ee {F it T P (3 A CCHAh 25 R4 &9 1-1, (% B4 1) 8] 5.540min, 10.430min) , [o]p>
15
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=-31.2° (¢ = 0.20, CHCl3). '"H NMR (400 MHz, CDCl3) & 8.98 (s, 1H), 7.69 (s, 1H), 7.61 (d, J =
1.6 Hz, 2H), 7.37 — 7.27 (m, 5H), 5.73 (ddd, J = 16.8, 10.4, 6.2 Hz, 1H), 5.38 — 5.14 (m, 3H), 4.56
— 4.47 (m, 1H), 4.23 (d, J = 14.8 Hz, 1H), 3.88 (d, J = 15.1 Hz, 1H), 3.71 - 3.44 (m, 9H). °C
NMR (101 MHz, CDCl3) § 167.04, 164.68, 160.68, 157.88, 146.54, 136.89, 132.64, 132.06 (q, J
= 33.4 Hz), 128.77, 128.77, 128.42, 128.42, 127.80, 127.80, 127.30, 124.39, 121.68, 119.54,
119.54, 119.14, 103.87, 66.57, 66.11, 66.11, 52.41, 50.08, 44.00, 44.00. '’F NMR (376 MHz,
CDCLs) & -62.93. HRMS (ESI) calcd for CosHasFeNsO, [M+H]*: 578.1985, found: 578.1971.

A 1-5: (5)-6-"FFE-2- bk FL-9- 1A FE-8- 2,97 3£-6,7,8,9- T & -5 H-WE g 37[4,5-e][1,4] —
WA E-5-H: W EOIPRY), 63mg, E 8% . 86% ce; Ee fH I T-IE B HAG I (HAh:
ZH AW 11, AENE: 12.215min, 14.187min) , [o]p™ = +20.5° (¢ = 0.10, CHCls).
'H NMR (400 MHz, CDCl3) & 8.85 (s, 1H), 7.50 — 6.93 (m, 5H), 5.64 (ddd, J = 17.1, 10.3, 5.8 Hz,
1H), 5.36 (d, J = 14.9 Hz, 1H), 5.22 (d, J = 10.3 Hz, 1H), 5.13 (d, J = 17.0 Hz, 2H), 4.12 (t, J =
5.4 Hz, 1H), 4.05 (d, J = 14.9 Hz, 1H), 3.91 — 3.77 (m, 4H), 3.81 — 3.69 (m, 4H), 3.65 (d, J = 15.3
Hz, 1H), 3.48 (dd, J = 15.3, 5.9 Hz, 1H), 3.05 (ddd, J = 13.6, 9.8, 5.6 Hz, 1H), 1.78 — 1.38 (m,
2H), 0.88 (t, J = 7.4 Hz, 3H). *C NMR (101 MHz, CDCl;) & 167.98, 163.74, 161.31, 157.48,
137.25, 132.78, 128.63, 128.63, 128.26, 128.26, 127.51, 118.18, 102.73, 66.86, 66.86, 64.08,
52.47, 51.63, 49.53, 44.30, 44.30, 20.23, 11.56. HRMS (ESI) calcd for Ca3HxoNsO, [M+H]*:
408.2402, found: 408.2401.

WA 1-6: (R)-6-"%3E-0- 57 [ FL-2- 1y I 3L -8- 7, 4 L-6,7,8,9- VU (-5 H-W5 e F[4,5-¢][1.4]
TR L5l R EIHIRYY), 46mg, FRE 56%. 80% ee;  (IiANAH, n-hexane/2-propanol
=85/15, HAhSE F4LEY 1-1, (5B E): 12.218min, 19.029min) , [a]p™’ =-13.4° (¢ = 0.12,
CHCLy). 'H NMR (400 MHz, CDCl3) & 8.92 (s, 1H), 7.52 — 6.94 (m, 5H), 5.73 — 5.60 (m, 1H),
4.88 — 4.35 (m, 4H), 3.89 — 3.68 (m, 4H), 3.62 — 3.53 (m, 4H), 3.32 — 3.24 (m, 1H), 3.10 — 3.03
(m, 1H), 2.02 — 1.94 (m, 2H), 1.36 (d, J = 6.7 Hz, 6H). *C NMR (101 MHz, CDCls) & 169.30,
160.04, 159.13, 156.68, 136.77, 128.75, 128.75, 128.60, 128.51, 127.48, 127.32, 127.32, 99.70,
67.08, 66.84, 66.84, 53.88, 53.83, 48.92, 44.08, 44.08, 22.50, 22.50. HRMS (ESI) caled for
Ca3H2oN5O5 [M+H]™: 408.2394, found: 408.2387.

WEY 1-7: (5)-6-F%F-9-If I -2- 1 Ipf 3L -8- £ 45 FE-6,7,8,9- VU S -5 H-W5 e F[4,5-¢][ 1,4]
TR S R DIRYY, T4mg, TUH 83%. 84% ee; (AN EFLLEW 11, 1R
i) 13.320min, 16.457min) , [a]p™ = -12.6° (¢ = 0.10, CHCLs). 'H NMR (400 MHz, CDCls)
§7.99 (s, 1H), 7.43 — 6.87 (m, 5H), 5.87 — 5.56 (m, 1H), 4.93 — 4.47 (m, 4H), 4.02 — 3.86 (m, 3H),
3.81 — 3.59 (m, 8H), 3.21 — 3.06 (m, 1H), 2.07 — 1.96 (m, 2H), 1.83 — 1.48 (m, 3H), 1.46 — 1.14
(m, 5H). *C NMR (101 MHz, CDCls) § 170.64, 161.00, 160.68, 155.69, 136.80, 128.79, 128.79,
128.63, 128.55, 127.50, 127.45, 127.45, 99.74, 66.87, 66.87, 66.87, 64.25, 48.95, 44.14, 44.14,
42.80, 32.64, 32.64, 25.81, 24.81, 24.81. HRMS (ESI) caled for Co6H33NsO, [M+H]*: 448.2716,
found: 448.2714.

WEY 1-8: (R)-6,9- - FFFH-2- Mk FL-8- 2,07 3£-6,7,8,9- VU & -5 H-ME e F£[4,5-e][1,4] %
P Bi5-f: R CtRY), 90mg, FPE 88%. 90% ce; Ee fHiH T FPEGHEHAI (HAhS
B FALEW 1-3, (- I : 15.127min, 22.066min) » [o]p”” = -21.2° (¢ = 0.12, CHCls). '"H NMR

(400 MHz, CDCl3) & 8.89 (s, 1H), 7.39 — 7.14 (m, 10H), 5.77 — 5.62 (m, 2H), 5.40 (d, J = 14.9 Hz,
16
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1H), 5.29 (d, J = 10.2 Hz, 1H), 5.18 (d, J = 17.1 Hz, 1H), 4.09 — 4.03 (m, 1H), 4.02 (d, J = 4.2 Hz,
1H), 3.98 (d, J = 4.9 Hz, 1H), 3.80 — 3.69 (m, 4H), 3.68 — 3.58 (m, 5H), 3.41 (dd, J = 15.4, 5.8 Hz,
1H). *C NMR (101 MHz, CDCls) & 167.79, 163.68, 161.08, 157.97, 137.76, 137.14, 132.39,
128.65, 128.65, 128.65, 128.64, 128.64, 128.30, 128.30, 127.56, 127.26, 127.26, 118.73, 102.66,
66.74, 66.74, 62.82, 52.43, 51.35, 49.34, 44.36, 44.36. HRMS (ESI) caled for Ca;HaoNsO,
[M+H]*: 456.2394, found: 456.2394.

A 1-9: (R)-6-"1FE-0- HI 4 FL-9- E FL-8- 2 H-6,7,8,9- DU & - SH-WE IE I (4,5-¢][1,4] —
B -5 AR, 7lmg, 77F 92%; M.P.: 136.7-136.90C. 96% ee; Ee {HiEid T
ERE A I GRS, n-hexane/2-propanol="75/25, i JE: 25°C, LS HIAHEY 1-1,
{3 BA M) : 10.080min, 12.555min) , [a]p™"= -22.1° (¢ = 0.12, CHCls). 'H NMR (400 MHz, CDCls)
§9.08 (s, 1H), 7.44 — 7.34 (m, 4H), 7.34 — 7.27 (m, 4H), 7.17 - 7.11 (m, 2H), 5.77 (ddd, J = 16.9,
10.3, 6.4 Hz, 1H), 5.46 (d, J = 14.8 Hz, 1H), 5.31 — 5.12 (m, 2H), 4.60 — 4.53 (m, 1H), 4.14 (d, J
= 14.8 Hz, 1H), 3.96 (d, J = 15.4 Hz, 1H), 3.65 (dd, J = 15.4, 6.0 Hz, 1H), 3.57 (s, 3H). >C NMR
(101 MHz, CDCl3) § 166.99, 166.05, 165.45, 159.25, 144.81, 136.81, 132.23, 129.31, 129.31,
128.77, 128.77, 128.40, 128.40, 127.77, 127.71, 127.71, 127.07, 119.26, 106.48, 67.06, 54.40,
52.88, 49.97. HRMS (ESI) caled for CosH2oN40, [M+H]*: 387.1816, found: 387.1805.

A 1-10: (5)-6-"F5E-2-FI 92K F-8- 2,07 £-6,7,8,9- VU (- SH-WEIE JF[4,5-e][1,4] — &
Fer-5-fi. AE R, 58mg, 77F 78%. MP.: 152.8-153.0°C. 84% ee; Ee fHiEid Tt
ARSI A S8 RE 11, {FBI ). 11.343min, 15.262min) , [a]p™’=+18.4° (c =
0.12, CHCl;). "H NMR (400 MHz, CDCL3) & 9.08 (s, 1H), 7.42 — 7.23 (m, 8H), 7.13 — 7.06 (m,
2H), 5.72 (ddd, J = 16.8, 10.4, 6.2 Hz, 1H), 5.43 (d, J = 14.8 Hz, 1H), 5.28 — 5.09 (m, 2H), 4.62 —
4.56 (m, 1H), 4.13 (d, J = 14.8 Hz, 1H), 3.91 (d, J = 15.4 Hz, 1H), 3.62 (dd, J = 15.4, 6.1 Hz, 1H),
2.35 (s, 3H). *C NMR (101 MHz, CDCI?) § 169.05, 167.27, 162.40, 157.62, 145.00, 136.67,
132.34, 129.25, 129.25, 128.79, 128.79, 128.42, 128.42, 127.83, 127.44, 127.44, 126.68, 119.20,
109.72, 67.05, 52.89, 49.91, 25.94. HRMS (ESI) caled for C3H2N4O [M+H]™: 371.1866, found:
371.1861.

AW T-11: (5)-6-F3E-2-(4-H HE-1-NR IR 5E)-9- K HE-8- 2, 4 3E-6,7,8,9- VI S-S H-Ms i I
[4,5-e][1,4] &A= 5-5-fd: AR, 71mg, 7% 78%; M.P.: 187.3-188.1C. 79% ee;
Ee {3 T VE AL (JEzhAH, n-hexane/2-propanol=70/30, faillifi/&: 25°C, HAhZ
R4 1-1, {5 B4 W] 1E) : 10.481min, 14.420min) , [a]p> = +21.2° (¢ = 0.12, CHCls). '"H NMR
(400 MHz, CDCl3) & 8.94 (s, 1H), 7.38 — 7.27 (m, 7H), 7.25 — 7.20 (m, 1H), 7.13 — 7.07 (m, 2H),
5.76 (ddd, J = 16.9, 10.4, 6.4 Hz, 1H), 5.44 (d, J = 14.9 Hz, 1H), 5.25 — 5.11 (m, 2H), 4.55 — 4.46
(m, 1H), 4.10 (d, J = 14.9 Hz, 1H), 3.93 (d, J = 15.2 Hz, 1H), 3.80 — 3.15 (m, 5H), 2.35 - 2.10 (s,
7H). °C NMR (101 MHz, CDCl;) § 167.75, 164.36, 160.62, 158.38, 145.60, 137.26, 133.04,
128.95, 128.95, 128.67, 128.67, 128.31, 128.31, 127.86, 127.86, 127.56, 126.41, 118.78, 102.32,
66.57, 54.81, 54.81, 52.65, 50.21, 46.17, 43.38, 43.38. HRMS (ESI) calcd for Co7H30NgO [M+H]*:
455.2554, found: 455.2562.

WEY 1-12: (5)-6-7FH-9- 2% F-2-(1- VY S ML % I )-8- 4.0 5£-6,7,8.,9- VY &L -5 H- W8 i J:
[4,5-e][1,4] ~ &4 F-5-f: A, 70mg, 77%F 82%; M.P.: 153.8-154.3C. 90% ee;

Ee {8 183 T PE (3 A I (A 228 (14628 1-1, {5 B4 15 18] : 11.038min, 15.181min) , [a]p™
17
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= -20.4° (¢ = 0.16, CHCL3). "H NMR (400 MHz, CDCl5) & 8.98 (s, 1H), 7.40 — 7.29 (m, 7H), 7.27
—7.22 (m, 1H), 7.15 — 7.09 (m, 2H), 5.78 (ddd, J = 16.9, 10.3, 6.4 Hz, 1H), 5.46 (d, J = 14.8 Hz,
1H), 5.27 — 5.14 (m, 2H), 4.56 — 4.47 (m, 1H), 4.13 (d, J = 14.9 Hz, 1H), 3.96 (d, J = 15.2 Hz,
1H), 3.69 — 3.36 (m, 9H). *C NMR (101 MHz, CDCl3) § 166.57, 163.19, 159.59, 157.29, 144.45,
136.15, 131.86, 127.94, 127.94, 127.61, 127.61, 127.25, 127.25, 126.77, 126.52, 125.48, 117.73,
101.58, 65.59, 65.53, 51.64, 49.14, 42.89, 42.89, 28.62, 28.62. HRMS (ESI) calcd for CosHy7NsO
[M+H]*: 426.2288, found: 426.2272.

WAEY1-13: (R)-6-F%FE-2,9- K FL-8-L.J75-6,7,8,9- VU & -5 H-ME g [4,5-e][1,4] ~ H A~
F-5-W: AEER, 53mg, FEE 62%; MP.: 212.7-213.6C. 76% ee; Ee {HiEid T ik
FER I CH A S 50R 468 1-6, {581 18] : 25.880min, 28.153min) » [a]p”’= -25.4° (¢ = 0.12,
CHCL). '"H NMR (400 MHz, CDCl5) § 9.29 (s, 1H), 8.10 — 7.96 (m, 2H), 7.50 — 7.43 (m, 2H),
7.43 —7.30 (m, 9H), 7.25 — 7.18 (m, 2H), 5.80 (ddd, J = 16.8, 10.4, 6.2 Hz, 1H), 5.49 (d, J = 14.8
Hz, 1H), 5.35 — 5.20 (m, 2H), 4.68 (td, J = 6.1, 1.2 Hz, 1H), 4.20 (d, J = 14.9 Hz, 1H), 4.02 (d, J =
15.4 Hz, 1H), 3.70 (dd, J = 15.5, 6.0 Hz, 1H). *C NMR (101 MHz, CDCl;) & 167.19, 164.35,
163.03, 157.71, 145.05, 137.08, 136.70, 132.42, 130.90, 129.35, 129.35, 128.83, 128.83, 128.47,
128.47, 128.47, 128.29, 128.29, 127.86, 127.74, 127.74, 126.93, 119.25, 119.25, 110.05, 66.96,
52.98, 49.99. HRMS (ESI) caled for CogHouN4O [M+H]*: 433.2023, found: 433.2022.

WA 1-14: (S)-6-"FH-2-(1-2835)-9- 2K FL-8- 2. Hi 3£-6,7,8,9- VU (- SH-W5 e F[4,5-¢][ 1.4]
TR E-5-ER . AfEK, 84mg, F7F 88%; M.P.: 227.2-227.4°C. 86% ee; Ee {Hillid T
PEEERER I CHAR S AE 1-3, (AEIBE: 21.740min, 25.554min) , [o]p?= +24.4°
(c = 0.15, CHCL;). '"H NMR (400 MHz, CDCl5) § 9.35 (s, 1H), 8.56 — 8.46 (m, 1H), 8.23 (dd, J =
7.4, 1.3 Hz, 1H), 7.85 (d, J = 8.1 Hz, 1H), 7.76 (d, J = 8.3, 1H), 7.50 — 7.40 (m, 3H), 7.40 — 7.27
(m, 7H), 7.24 — 7.19 (m, 2H), 7.18 — 7.10 (m, 1H), 5.81 (ddd, J = 16.9, 10.3, 6.5 Hz, 1H), 5.51 (d,
J =14.7 Hz, 1H), 5.33 — 5.17 (m, 2H), 4.70 — 4.51 (m, 1H), 4.17 (d, J = 14.8 Hz, 1H), 4.04 (d, J =
15.4 Hz, 1H), 3.67 (dd, J = 15.4, 5.8 Hz, 1H)."*C NMR (101 MHz, CDCL3) & 167.24, 166.78,
162.59, 157.94, 145.21, 136.69, 134.11, 134.03, 132.44, 131.37, 131.18, 130.47, 129.67, 129.67,
128.86, 128.86, 128.47, 128.47, 128.22, 128.12, 128.12, 127.89, 127.18, 126.42, 126.31, 125.45,
125.00, 119.42, 109.66, 67.42, 52.97, 49.94. HRMS (ESI) calcd for CyHxN4O [M+H]*:
483.2179, found: 483.2174.

AW 1-15: (5)-6-FKFE-9-FKF-2-(3,4,5- = AT IR HL)-8- 24 3£-6,7,8,9- NI A -5 H- W5 1
JF[4.5-e][1.4]) E Z:5-5-0: AEFEEL, 85 mg, 7% 82%; M.P.: 115.0 - 115.4°C . 87% ec;
Ee {8303 F £ i HAT I (JEZ04H, n-hexane/2-propanol=65/35, HAMZHALEY 1-3,
5 BA B 6] : 14.863min, 17.718min), [a]p>"= +31.3° (¢ = 0.20, CHCL;). '"H NMR (400 MHz, CDCl5)
§ 9.24 (s, 1H), 7.43 (m, 2H), 7.39 — 7.28 (m, 8H), 7.24 — 7.17 (m, 2H), 5.79 (ddd, J = 16.8, 10.3,
6.3 Hz, 1H), 5.47 (d, J = 14.7 Hz, 1H), 5.34 — 5.15 (m, 2H), 4.65 (t, J = 5.9 Hz, 1H), 4.17 (d, J =
14.8 Hz, 1H), 4.01 (d, J = 15.4 Hz, 1H), 3.84 (s, 3H), 3.73 (s, 6H), 3.71 — 3.64 (m, 1H). >C NMR
(101 MHz, CDCls) & 167.14, 163.54, 163.03, 157.53, 152.91, 152.91, 145.31, 140.49, 136.67,
132.42, 13222, 129.31, 129.31, 128.82, 128.82, 128.47, 128.47, 128.23, 128.23, 127.86, 126.71,
119.30, 109.46, 105.32, 105.32, 66.86, 60.85, 55.93, 55.93, 53.00, 49.99. HRMS (ESI) calcd for

C31H30N404 [M+H]*: 523.2340, found: 523.2326.
18
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B 1-16: (R)-6-7F J=-2-(2- WK M £ )-9- 2K L -8- £ M 3 -6,7.8,9- VY & -5 H-Ws 1 I [4,
S-e][1,4] & A 5-5-0: AmEE, 71mg, 7% 84%; M.P.: 178.5-178.6C. 92% ce; Ee
{H 38 L P M R A I U S A AS 18, (A 26.611min, 29.809min) , [a]p™
= -42.3° (¢ = 0.20, CHClz). '"H NMR (400 MHz, CDCl3) § 9.25 (s, 1H), 7.53 (m, 1H), 7.44 (m,
2H), 7.41 — 7.31 (m, 6H), 7.22 — 7.15 (m, 2H), 6.71 (dd, J = 3.4, 0.9 Hz, 1H), 6.41 (dd, J = 3.5,
1.7 Hz, 1H), 5.78 (ddd, J = 16.8, 10.4, 6.2 Hz, 1H), 5.46 (d, J = 14.8 Hz, 1H), 5.31 — 5.17 (m, 2H),
470 — 4.61 (m, 1H), 4.19 (d, J = 14.8 Hz, 1H), 4.00 (d, J = 15.4 Hz, 1H), 3.69 (dd, J = 15.4, 5.9
Hz, 1H). >C NMR (101 MHz, CDCLs) § 166.90, 163.10, 157.71, 157.34, 151.87, 145.20, 144.80,
136.63, 132.34, 129.25, 129.25, 128.82, 128.82, 128.49, 128.49, 127.87, 127.64, 127.64, 126.91,
119.31, 114.34, 112.04, 109.95, 66.96, 52.99, 49.91. HRMS (ESI) caled for CosHN4O, [M+H]*:
423.1816, found: 423.1814.

WA 1-17: (S)-6-"F 5-2-(4-F A JE-3- ML me 56)-9- DK 2L -8- £ 4 55-6,7.8,9- DU & -5 H- W e I
[4,5-e][1,4] &A= 5-5-fd: Ak, 74mg, 77%F 80%; M.P.: 158.5-159.3C. 85% ee;
Ee {Hil L TP GEAA I (K5, n-hexane/2-propanol =80/20, HAhZS i [F4LE4 1-3,
5 BA B 8] : 10.868min, 13.600min), [a]p>"= +23.4° (¢ = 0.12, CHCls). '"H NMR (400 MHz, CDCl3)
§9.22 (s, 1H), 8.74 (d, J = 2.3 Hz, 1H), 8.18 (dd, J = 8.7, 2.4 Hz, 1H), 7.43 (t, J = 7.7 Hz, 2H),
7.38 —7.27 (m, 6H), 7.21 — 7.10 (m, 2H), 6.66 (d, J = 8.7 Hz, 1H), 5.77 (ddd, J = 16.8, 10.4, 6.3
Hz, 1H), 5.46 (d, J = 14.8 Hz, 1H), 5.36 — 5.12 (m, 2H), 4.73 — 4.56 (m, 1H), 4.16 (d, J = 14.8 Hz,
1H), 3.99 (d, J = 15.4 Hz, 1H), 3.93 (s, 3H), 3.67 (dd, J = 15.4, 6.0 Hz, 1H). '*C NMR (101 MHz,
CDCL) 6 167.12, 165.77, 162.98, 157.63, 148.50, 144.91, 138.59, 136.65, 132.33, 129.45, 129.45,
128.82, 128.82, 128.45, 128.45, 127.86, 127.65, 127.65, 127.13, 126.46, 119.32, 110.32, 109.90,
67.07, 53.75, 52.96, 49.95, 29.72. HRMS (ESI) caled for CasHasNsO» [M+H]*: 464.2081, found:
464.2072.

&Y 1-18: (R)-6-FHE-9-28 -2 ZF i 3t -8- 2. 45 £-6,7,8,9- VU & -5 H-W5 ¢ FF:[4,5-][1.4]
TR E-5-HR: AfEK, 76mg, P77 86%; M.P.: 232.1-232.3°C. 88% ee; Ee {Hillid T
PRI (GREIM, n-hexane/2-propanol=70/30, HAhZHF4LEH 1-1, (BN .
7.127min, 12.460min) , [o]p™ = -36.4° (c = 0.10, CHCl3). '"H NMR (400 MHz, CDCI3) & 8.99 (s,
1H), 7.52 — 7.46 (m, 2H), 7.44 — 7.38 (m, 1H), 7.38 — 7.28 (m, 5H), 7.22 — 7.10 (m, 3H), 7.01 -
6.89 (m, 4H), 6.86 — 6.79 (m, 1H), 5.81 (ddd, J = 17.0, 10.3, 6.6 Hz, 1H), 5.48 (d, J = 14.8 Hz,
1H), 5.30 — 5.07 (m, 2H), 4.53 (t, J = 6.2 Hz, 1H), 4.10 (d, J = 14.8 Hz, 1H), 4.00 (d, J = 15.3 Hz,
1H), 3.63 (dd, J = 15.3, 5.8 Hz, 1H). '*C NMR (101 MHz, CDCl5) & 167.38, 164.09, 159.04,
159.01, 145.72, 139.26, 137.09, 132.56, 129.85, 129.85, 128.75, 128.75, 128.50, 128.50, 128.46,
128.46, 128.39, 128.39, 127.69, 127.05, 121.86, 119.18, 118.26, 118.26, 103.79, 67.13, 52.86,
50.09. HRMS (ESI) caled for CosHosNsO [M+H]™: 448.2132, found: 448.2120.

SHE] 4. ARYE AT IR IR A VA St 3 KA A A 11 R SOn A, A% HLA
&Y 1-19 BAAY 1-38, 253 a1k 2 FioR:

%2 tbEY 119 EAAY) 1-38 KM Fon et B
= R! R’ R® R* KE (%) | el (%)
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I-19 H Br- <::>—§ HC=C-CH," 56 88 (R)
1-20 “Si(CHs); CF, Boc- H 76 82 (R)
121 Cl- -NHCH; Pr- Bz- 64 89 (R)

/N O R
1-22 CF,CO- NN -CH,CH=CH, /Tﬁ_z:j%i 70 84 (R)
1-23 PhSO,- -Si(Ph); Troc- Boc 80 78 (R)
OH A o,
1-24 <::>—% —(:é—f o N (jyzi 85 75(R)
"L‘LL e
I-25 Y\ Bz- H Ji:L 62 84 (R
K_S_S z FsC CFy ( )
1-26 ‘NHCOCH; PhCH,O- Bz- Ts- 80 87 (R)
1-27 -N(Pr), MeSO,- Fmoc- 2-THP- 73 88(R)
1-28 OH N P
- - \ Ts- . 83 91 (R
g s o (R)
"v»» %
N
1-29 CN OH (isz g/\ 46 68 (R)
% LN
1-30 _COOH CN H{:T e 52 70 (R)
= %
- _ . HC=C-CH N
I-31 CF; [:>F§ 2 :Jz:h 65 78 (R)
5 :
132 ‘NH, Et- :Ei:y H{::rAf 72 74 (R)
Ny % N
1-33 B -COOH | ¥ 60 82 (R
. Fac/[N/]/ | 2 (Rl
0 N
134 Si(Ph); | -NHCOCH Jijlﬁ J O 75 74(R)
Br Cl
N\ %
I-35 | NH, Bn- -CH,CH=CH, 62 80 (R)
HsC
. f 3
1-36 “Si(Et); N(Et), 76 77 (R)
F (H3C)oN
£ ¥ Ts-
1-37 (WCENJ::]/\ Bn- Hﬁ::j/\ 80 75(R)
N o]
1-38 _NHEt Ph- Y J[:TJ? 73 81 (R
i O ) (R)

SEHEB 5. wEE IF T RURH BRI AL S VR SRR PRV AY

(1) 20 3 97 S A AR A fR) 2 ST
PC12 4 ffulJ T Procell Life Science & Technology Co., Ltd. (X, HE) . BT 41 fuks
FEI 77T Life Technologies (Grand Island, Nebraska, USA). ZHHU7E & A 10% f64F 75
(Gibco, USA) [ Dulbecco’s modified Eagle’s medium (Gibco, USA) 1, Jf{E 37°C, &
A 5% CO IR,
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JZ il (corticosterone, CORT) 'S PC12 ZH Uil & H T AR E AR AL, PC12
UM 600uM 2 i AL B 24 /B, FEIG R B EAA T, 4TS JIPRR A 60%, HE AT H
Tt R Ah S .

(2) ZHME 7} (Cell Viability) I 5E

i) MTT [3- (4,5- I FE-2-WEME L) -2,5- - 2K KL 0H- 1Ak VY e 13000 i 20 a3 . BAA B
B R 1x10° A IR R 96 FLAR BN L, B 9% 24 AN LR EAL IS, I 600uM J7
B ARBE 24 /B, PR B R A R R BB, A IS A FIRE Y CREAAY)
[RPETT) BIREFREL, A RIALEE 12, 24 F0 48 /MBS, T MTT 7 37°C T F 4 /NiF, 1
BEprf (BIO-RAD, USA) hillE 570nm ALMIMWOESE, 450K 2 FiZk 3. 3R 3 N4
N 0.625uM K15 77 24h B4 GE 145 R .

(3) & A5 BP0y

¥ PC12 SHIAE ST 1% K HILREEE A (PMSFE) ) RIPA T, 7EIK E24# 30
SR E R, WO EFSARUE EO, HHEH BCA T2 5 (Beyotime, 2k, i) il
E ISR E AR . S E AR FREE 10% SDS-B A IR BE LR B vk, R b
¢ #2 PVDF [l I (Millipore, MA, USA) o 4] 5% IREE I, 205 58 ME—$HifE 4°C
B . H Tris-buffered saline-tween 20 (TBST) ¥iik)a, fE=15 N PVDF &5 — 41
1 E . H ECL&5 (Beyotime, [if§) F{#H BIO-RAD ChemiDoc XRS R G HEAT T 40 #7 .
F A 4T Image J ¥k {4 ( The National Institutes of Health, Bethesda, MD, USA ) #E4T Y65 B 73 BT o
R WE 3,

(4) Hoechst A1 PT 4Lt

Hoechst A1 PI L0460 PC12 ZHREIA T2 - Hoechst 7] 5 VG20 e K 2l i iz 45 &, i PT At
e ) W LSRRI AN B 4 A . e ATETE 12 fURR, AR 48 iR, A%
ekl Hoechst X4l i 4o, WM 52, HAlfu PBS ¥k 2 )5, HS/eiaimt s
10mg/L [¥] Hoechst i & 20 /38f. X PLYeth, fE4C T 5 & A PI (AIKE 1 v g/mL) TAEH
WAEZE TG 10 7080, %6 EME: (Zeiss, Germany) MEA M IFFAlE, Z5H WK 2
AR 3. W3O (AR R NIGAIM, a5t CRIE) Rid NI,

(5) R
% 3 wENE I IR BRI AL S BT ITAR E E £5 2R

g/ YHHENE 71(%)° wEW MRS F1(%)° wEY RIS F1(%)°
(#)-1-1 88.7+3.2 (#)-1-10 89.35.1 (£)-1-22 78.343.4
(R)-1-1 82.8+2.5 (R)-1-10 77.0+1.4 (R)-1-22 72.942.5
(5)-111 89.3+1.4 (S)-1-10 97.843.4 (S)-1-22 84.1+1.2
(£)-1-2 74.242.9 (£)-1-11 95.641.6 (£)-1-23 84.243.4
(R)-1-2 71.2¢1.9 (R)-1-11 82.242.2 (R)-1-23 78.9+4.5
(5)-1-2 92.6+4.8 (S)-1-11 98.5+6.3 (S)-1-23 92.0#3.7
(£)-1-4 82.6+1.9 (£)-1-12 93.8+1.3 (S)-1-27 85.6+4.5
(R)-1-4 74.2+1.8 (R)-1-12 87.442.5 (R)-1-28 81.242.4
(5)-1-4 95.3+3.4 (S)-1-12 98.6+3.1 (R)-1-29 749433
(£)-1-5 82.6+2.3 (£)-1-13 84.243.6 (£)-1-30 87.9+5.2
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(R)-1-5 78.843.1 (R)-1-13 81.9+4.5 (s)-1-31 84.443.2
(5)-1-5 89.442.9 (5)-1-13 95.743.3 (R)-1-32 88.645.6
(£)-1-7 86.9+2.1 (+)-1-14 83.942.8 (#)-1-33 75.743.0
(R)-1-7 71.642.8 (R)-1-14 73.243.2 (5)-1-34 89.2+4.1
(S)-1-7 90.0+1.4 (5)-1-14 88.1+4.7 (R)-1-35 88.346.2
(£)-1-8 85.644.3 (£)-1-17 83.542.6 (R)-1-36 79.4#4.5
(R)-1-8 82.042.0 (R)-1-17 71.3#4.3 (R)-1-37 86.5+3.4
(5)-1-8 88.6+1.7 (5)-1-17 96.942.7 (5)-1-38 69.645.3
(£)-1-9 92.843.2 ()-1-18 88.445.0 % e
N n
(R)-1-9 85.4%2.9 (R)-1-18 75.2%4.4 S 63.842.3
Ph
(S)-1-9 98.5+4.2 (5)-1-18 90.040.8 %
N
CORT’ 60.5+3.6 ST © 76.816.4 OJ'\N/ W 65.441.2
fo) Bn

Kk a RAIREEN 0.625uM, HUHA =M SLe [ THIME; b AR RER: o AR ER IEZ .

AR B RF MTT 325300052 1 A A 25903 (20uM . 10uM. 5uM+ 2.5uM. 1.25uM F1 0.625uM)
FEA[RIS[E) (12h, 24h A1 48h) I 4R u/FiG 3, iR LE 2. Hodr, TREE 4R R Bxt
f& (Control) , JZJiEAALHEZH (CORT) NXTHEZ], DMSO+control AiEFIXf 4. B 2A K
B2 7% 12h Ja AN [ER B 23R T G 25 35 B 2B N 290Kk 15N 0.625uM I AN [|] 455 2 I 1) N A
s R mEP W, RS PC12 MMAEEHERKE 60% L4, MlNAZHNLAEY)
(S)-T-11 FlFH P25 W 505 7T ¥ 7T 4 38 %Ak CORT SEA oAb T-2%, HA K B4k W1 H 3%
BT TP 4 aTT R, Em T IEEAE. thok, BE 2B mTL, PP ETT
FTE ASh A RIEHAEH, AR HALEY(S)-I-11 7£ 12h siER TR AER SR (E 24
FE 2B)

Hoechst F1 PI 45 R0, KRB SE PC12 UMuAET:, MM 230 W (20 6 S fn
ZLERICHIE I, MALEYS)-T-11 59 TT /R AR ] 98/ D A M BT, RIS AT
P CEIE I It BB 2 58 e B> (B 2C AT 2D, SRATIKRE N 1.0uM)

PARARE AR ALE] 5 HPA BhociE. A EXEFRREA <. HA, GR. cofilin-1 I NF- k
B {EFIAAE A fod AL 5 BV E T o S5 3R, St HH AL A 0(S)-1-17 FI(R)-1-9 R I H 59
VEYTAHIAI AR A, AT A GR [3R5E, #1i cofilin-1 F1 NF- x B SR A fERiE (E
3A M 3B) 5 1 HAL G H(S)-1-17 FI(R)-1-9 W] 10054 1z o il 5 B0 PC12 4 i) R & T2 (&
3C MK 3D) o IXELgs Rt — Bk TALAYI(S)-1-17 FI(R)-I-9 FEARSN B A R U K HIHIAR S
M

HANHE 4 AT, ALAEPIS)-1-10 5 A OB ES T (R)-1-9, A% 0HMERT
(R)-1-9 (E 4A) 5 I H5R)-1-9 MLk, (S)-1-9 7 47 M3 fin PC12 4715 (K 4B) . (S)-1-14
F(S)-1-13 5 H X 7 5998 e A Ll n] BE A s I A7 36 % (J 4C A1 4D) o IXEEZ5 K, (S)-
A TN A PV e I 280 4 B 24k A5 4 DU (R)- A6 28 R FL St I 1) 40 Y T 4R 1T B LA 5 A () B A
EH

gitrak 3 KM, Ak IR e S AU I BRI AL S V) B B R SR AE H
T2 AL A V)BTRS AR T B XS B 2 T T R RCR s JF H AR B TR Bl N TR B
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AL SV HTHARE ME B BT A S L A B &9

SEHEB 6: MENE I A AR PR A /S BT AR A 5 G

KHAFNMNE 0.4mg/kg BRI S/NR 14 KiF PR, RHERIE (TST) |
BRI WK 2 (BST) « BEAKIWITSZE (SWP) FIIFIR 37925 (OFT) SRAE Jy AR FE B i
VR bRUE . BRI ST 5, ARG Y] (Fluoxetine) APRHIEXTHEZY, RHAIA KWL
AWEIT 14 K, HE AR RPNAYBIIARROR: R B IR 23R T4k & W B b R (7]

SIS IR

RS (TST) « A e /MBI AR lem &b, B EH . ARG R /DR
6min P EBNE G, STt 4TS 4min P3N BRAS B TH]

SR JE VUK S (FST) 5 ¥/ BCER AU T /KIK 15em BIBEEEEL N (5 20cm, EHAA 1d4em) ,
KIE (25 1) C, Jfvk 6min, MEICLFR)E 4min PN BTEK T BT A ShE (A

PEAR I SEES (SWP) = Wi 83 W) R AN R A s B =0, 4/ AR T 3 fik
PERERE A @ A )P ROKBE B, TH5 24h BEKTEFE. BEKR AT $RE0 % = K IHFE
&/ ORKHAER+H4iKEAER) X100% .

FEIBY s (OFT) = SEERFE IR T EAT o 30T 40X 40cm (K58 A i i
Hly, AT N BT RGO AL Z /N RAED R A M 15min W31 .

Bl 5 A R BRALA VAR P 55 B/ BRATAR B AL sz . Horp, A N/ E R SEE; B
/N B BEIATF KRS s C NN SRR AR IR AT 52565 D ON/NEIT IR 375280 E N BIREB /N
R SLES ;s FONELIRES 2510/ B JE Tk SR 58

Hodv, PUE® LHECE /DN B2 B XL Ccontrol) , HICHRE IS4 25 /N B oXTHEZH (1]
S5A-F 5D Ry “-7 5 & SE MK 5F HRiA N “depression” ) .

SEIRRH . MLET B R, Ak BR B0 e FE U ER B AL A T B AR
AN R R A B E] (B 5A) FISEA K A s Tr) (B 5B, IR /N BB (1) =47
(E5C) , #m/RATRX\EAER (B 5D) , Mii#EmFIEE/NR, S58HM%Z47%
PEYTH s e —8, HRCRWHM AT 5%, KA R &R H 2454
FPETT HA EALR R HTHIAR R .

P, HIE SE FIE SF AT, Ak B RmEng F R IR B2 S Y TE LS 25 24h JE R AT
PR B P E R, N R AT B T IER N (B SE) B BAR TR VT B R
[F]; HACRATHRREE 144h (B 5F) , SRR KA VI HTHIARE H 25 8080k HFF A .

CRA UL ESRAR . AR R R I ORI PR B M B A U DA R BT
IARAE I B2 2T A

IR S A e R R S it 2 B IR it 5 00 AN 52 3 SRt (R R A
HA AT AR B AW BRGS0 5 BB R TR escAe . 24, B4 A, e, I
NEER BT A AR I RS 2 Y .
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1y — b3 P m VA I e e - — U A P AL B V) O 2475 L TS LRI/
T (D Fras, Hd B SRERIERIE 7T IERIE T, RO R S BUR/S,
JIT iR g I — SR A PR RAL S W FE AR . AT e AR BT e 5
R2 O 'RS
N

|
R1J\N/ N/%;

R
@

Hdr, R' RPZP MR E A R 7 Fdk, B, FUE. k. C1-C20 By B4k
BCBERE L. C1-C20 IHARLERE. C2-C20 HUJAidE. C2-C20 Bk, C1-C20 HyEHALE.
C3-C20 [HFdE . C1-C20 MBELFE . C2-C20 MEdERIE . C1-C20 HIEREFE . C1-C9 Kkt
ik, RIS, ZOE. C1-C20 I N-FE UL . C1-C20 1Y NN- e BRI . L
BRI C3-C20 7 Ny O A1 S H iy —Fhal—p DL BRI FR LB IR O 2 L HUARER
IR 7 2830 2 . AR ECR B 75 4

R’ RY MM A C1-C20 B BESR S EE b . C3-C20 (I3 ki 3k, C3-C20 KPR
P I C3-C20 M 24, C3-C20 HIARLINZE . C1-C20 BIMAL. C1-C20 [MEM L. B
BRI C3-C20 7 Ny O A1 S H iy —Fhal—p DL BRI FR LB IR O 2 L HUARER
BRI A A 0 Y B Bl B 0 6 F L L R ECR B C1-C20 IR 2l it . BB B4R
()77 FEme L . BRI 7 B s . BARECR BRI 07 2 . AR Bk A 5 2 W i

2, MRARBCRIEE SR 1 B IAs (1) T P 50 Jie 1) e g 5 — SR BR PR R A S B 242 En 4
ZHIEE, HASEAE T R R, TR C1-C20 WY EBEE Bk E . C1-C20 MUK,
C2-C20 1Mk, C2-C20 ybLdt . C1-C20 KIS IE. C3-C20 it C1-C20 IMMEi%E
C2-C20 FUBEIE . C1-C20 HIMAIMESL . C1-CO Kkttt FRFEaESE. &JE. C1-C20 1 N-
P ARG C1-C20 (1) NN- b A B () — AN B — AN P SR T U 7 S5
T RET AR AR IR R BRI AL Bt AL, fiRAE. SR, HAL
O HE RS SRR

R’. R* 1, Bk C1-C20 By B AEE SRR AL . C3-C20 [FFLIE. C3-C20 AU L p Y
Fe. C3-C20 WA FE . C3-C20 Bk C1-C20 KIBERE. C1-C20 MIREEE I i — A ek —
AL AR TR T BT W AT Mk S S R "L R
S AR MRFE. UL, HIEL L. A, REEEUR.

3 MRHEACRIEESR 1 BTl (0 T B0 e e e I U IR R R AL S B L 2422 T
R, AR T O AT e JF — B AR B i R S i = (D

Hrp, RS RPAHHSZEAS. . & IR, B IR, BRIE, FUE. RSSE. WL,
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J3E IERAEE. AL IETHE, FTHE. RUTHE. SR, N HEE. OHEA,
B A IE TR J TR BUTEE, TR @, C1-C20 ML 2E.
= WERERL, = 2 ERERE, =2RFRER . C3-C20 9 Ny O A S Ty —Fhmk—Ff DL _E (K] 44
I AL T FE . C1-C20 1Y N-BedE UL EE . C1-C20 ) N.N- kR BRI . C2-C20
(OB AL C1-C20 MOMHEE L . HURBUCR IR )5 5 B U o5 B I B C1-C20
ke, pIEBEL C1-C20 R AL I —FhE—Fh DL BRI G

R’ RY MM A C1-C20 B BESR S EE b . C3-C20 (I3 ki 3k, C3-C20 KPR
FEFEE A, C3-C20 7 Ny O F1 S i g—Pal—Fh LA B A IA LB A 05 B AR
HHLOR A BR 77 FE D W 3L M3k, SR 3E. ZBE3E. ZEWEREE. C1-C20 HIREEESE . FUT A
BRHE L PRI 2,2,2- S CEBE . BURBCRIUR R 5 5 BURECR U R )5 B
F L BURECR BRI e a e 2 Hor,  BIR BRI B 43 B a7 1k B C1-C20 ek
C1-C20 AR e, K&, AEFREER C1-C20 a3t i —Fh e —Fh LA B4 5

4, FRARBCREESR 1 B IA (10 T P 5 Jie 1) s g 5 — SRR PR R AL S B L 2422 b 4%
e, AR T O AT e JF — B AR Bl i R 5 i = (D

Hoep, RS RPMOZIEEA. . & W, B 3 23 BN FAE. E
TH BT BT, SHEPE. PR, R ERAR. RAR. ET R
SR SUTEREIE. BRI BRI, JUEE. WL WO '3, W, ARt
IR, RN, SRR, S, SORIEEEL. ZWIRIE. 2R,
SROERE, R, JERIE. EWELIE. 34.5-SHIEIE AL, NI, 4 THIGUERRE, E
AL, WRAREIE . ZRAREEARL. 253E. mupkdE. mingdt. DUSMEMS L, L-WRMEEE, 1-H DR
S MEmESL 4-H RN e B R AR L R IR L 4R F-3,5- R g A
IBEWY L, DML,

5. MREEACRIEESR 1 BTl (0 T B0 e s e I U IR R R AL S B L 2422 T
e, AR T O AT e JF — B AR Bl i R 5 i = (D

H, R RO HIMOIEASL I, 20, BRI, BRI, RO, MR,
IR, BN B Bdk. CEURIE. BUT AR, A CHE B, R, 4R H
Bkl O-W 27 ik A F R L . 3-9-4-(i A LM fld ) 2R k. IR SL . ORI SL . 2Rk, 4-
HAR L ORI | A-(C U 3 2R3 L 3,503 A8 RS 08 L X928, 4- AR 2L
A-FEEEEAR T 2-DUSME I, 4-(= U )RR 350U )R Ak I g 4568
I F L | 4G R YL L IR s L | M mpRIE | mbbmE 3k 3-H R Ak L b i A
MERE, 4-= R0 JEn e gt WRMEIE, 3-FHJLNRMEIL, WRuEHE. WRuEHE 3L,

6+ —FBURIEER 1-5 4T — T i T PR B30T e (g v g o — 20 3R BB S AL S (1) il 2%
Jiiks AL T EAROR DA i S0 TR AL A 4 AR SR, DABRAL A 455 0 J Ik e i
IRAE AR B RRBE S R oA, FERRIIAE T T, i SiA3 21 B T 11 BV e ) s gt 5 —
BB A )

7 FRARBRER 6 Fridfyil & J5ik, HAREAE T Fridms e S0 0 2540 &9 b a4 1)
g (S PR,
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it RO C1-C20 Hykidh. BURERBUCH 95 5.

8. HRACRIZER 7 Fid 0] &7k, FURREZE T i e S0 7 S 24 e e
LS LR S B8 7 VA A 2,4-— -6 TR R 0 -5 FR R S A e R e A 0
R 2--A- B PRI He-6- B -5 - 500 G Ak Ay, e 3 M S A I I R 1
MR ST R, SRR AR R, i N6 g R S
e,

O, HUERURIZE R 5 FRARIRI%& 7, FUELE T BA AR L. BT
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(2) B 3 ST AW AL B REEASAL A, 7ETC AR RIB77 75 2
P, SRR N BRI N, 25 % MR R BRI 21 45

(3) AW aTEKT, WAL, RAKBRPALFIL S 5;

OIS E 1 HE A I AT 1- 2,353~ PSR BE P B — Ve Sk Bt M P S
SALAY 6 Wiy, B SRTRAL A TR, MET — H T EE M AL 5 (R
7L

(5) 2EAT WU JEALIRAE 2 01 2P TS « B b R B IR VA T F ) R B 5
A WL AL 55 T 0 IO PRI SR AR B (D R AL B -

104 BURIEESR 1-5 A5 ST 10 T o0 e 1 e 9 — 20 BF B P 2 L 22
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