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Abstract: The derivatives of tenvermectin B, tenvermectin B monosaccharide and tenvermectin B
aglycone were synthesized by introducing different acyl groups at the C-13, C-4' and C-4"sites after the
selective protection of C-5 hydroxyl group. All target compounds were characterized by '"H NMR, C
NMR and high resolution mass spectra. Their insecticidal activities were tested against Plutella
xylostella, Tetranychus cinnabarinus and Bursaphelenchus xylophilus. All the tested compounds
showed significant secticidal activities against the above mentioned three insect species and the 4”-
tenvermectin B derivatives were superior to the 4'- and 13-derivatives of tenvermectin B. Compound 8e

displayed potentactivity to P. xylostella and B. xylophilus with LCs, values of 9.2 mg/L and 0.42 mg/L,
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respectively. Moreover, compound 8b showed the best inhibitory activity against 7. cinnabarinus with

LCsq value of 0.0019 mg/L, which was superior to that of tenvermectin B.
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Scheme 1 Structural formula of milbemycin and abamectin derivatives
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V((CH5),CHOH) : V(conc.H,S0O,)=97:3

OH

V(MeOH) : V(conc.H,S0,)=95: 5

15 h, r.t.

20 h, rt.

DMAP, Imidazole
TBDMS-CI, CH,Cl,, r.t.

DMAP, imidazole
TBDMS-CI, CH,Cl,, r.t.
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Scheme 2 Synthesis routes of intermediates 2-6

#%) " DF-101S fHig i i Fea%, Bigfdifl T
RHEE M /AT ; Digital water bath SB-1000 Jig#% 7%
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Bruker AVANCE-400 #8 S ii3L¥R{X, Bruker,
¥ ; Shimadzu LC-8A & A o 3 il £ X
(Shimadzu-C18, Sum, 20 mm X 250 mm i.d),
Shimadzu, Kyoto, HZA; Q-TOF Micro-LC-MS-MS
mass spectrometer = 7 # TS, Waters, 3.
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EX 3 BirkE1 8a~8j. 9a~9h 1 10a~10e FIA R IRL
Scheme 3  Synthetic routes of compounds 8a-8j, 9a-9h and 10a-10e

4 : 1] B SO B 1) 45 {X (Shimadzu LC-8A,
Shimadzu-C;g, 5 pum, 20 mm x 250 mm (i.d), A=
243 nm, ¥ =20 mL/min, V(FE): V(/K)=9 : 1),
2t 1974 8a~8j.

8a: 4"-O- K HIBE R R 4E R 2= Bo WL 85%, H
R AK; m.p. 155.5~159.4 'C; '"H NMR (400 MHz,
CDCly), 6: 0.84~0.89 (m, 4H, H-30, H-18a), 1.00 (t,
J=6.8 Hz, 3H, H-32), 1.20~1.43 (m, 12H, H-28, H-
6', H-6", H-24, H-31a, H-20a), 1.53~1.64 (m, 8H, H-
29, H-22a, H-23, H-2"a, H-2'a), 1.69~1.79 (m, 3H, H-
22b, H-31b, H-18b), 1.89 (br s, 3H, H-26), 2.01 (dd, J =
11.9 Hz, 4.3 Hz, 1H, H-20b), 2.28~2.41 (m, 4H, H-

16, H-2'b, H-2"b), 2.56 (m, 1H, H-12), 3.14~3.47 (m,
9H, H-25, H-4', H-2, 3"-OCHs, 3'-OCH3), 3.67~4.04
(m, 7H, H-3', H-17, H-3", H-5", H-5', H-13, H-6),
4.30 (br d, J= 5.9 Hz, 1H, H-5), 4.65~5.04 (m, 5H,
H-27, H-1', H-15,H-4"), 5.42~5.45 (m, 3H, H-1", H-
3, H-19), 5.73~5.88 (m, 3H, H-10, H-11, H-9);
13C NMR (100 MHz, CDCly), 6: 173.7, 165.9, 139.7,
137.9, 137.8, 135.0, 133.1, 130.1, 129.7, 129.7, 128.4,
128.4, 124.8, 120.3, 118.3, 118.0, 98.5, 97.4, 94.8,
81.7, 81.0, 80.3, 79.2, 79.1, 76.8, 75.9, 75.9, 68.4,
68.4, 67.7, 67.3, 67.2, 66.7, 57.3, 56.7, 45.7, 41.1,
39.7,37.0, 35.6, 35.2, 34.6, 34.2, 34.2, 27.8, 25.6,
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20.3,19.9, 18.4, 17.8, 17.5, 15.2, 10.0; HRESI-MS:
Cs3H,,0,5, 973.491 6[M+Na]", +51H 973.492 8.

8b: 4"-O-A LRI R4 2= B. % 87%, A
tBF R m.p. 125.8~129.5 °C; '"H NMR (400 MHz,
CDCly), 0: 0.81~0.89 (m, 4H, H-30, H-18a), 1.00 (t, J =
7.1 Hz, 3H, H-32), 1.17~1.42 (m, 12H, H-28, H-6',
H-6", H-24, H-31a, H-20a), 1.52~1.61 (m, 8H, H-29,
H-22a, H-23, H-2"a, H-2'a), 1.65~1.81 (m, 3H, H-
22b, H-31b, H-18b), 1.88 (br s, 3H, H-26), 2.00 (dd, J =
11.9, 4.1 Hz, 1H, H-20b), 2.24~2.38 (m, 4H, H-16, H-
2'b, H-2"b), 2.54 (m, 1H, H-12), 3.11~3.45 (m, 9H,
H-25, H-4', H-2, 3"-OCHj,, 3’-OCH,), 3.61~3.67 (m,
3H, H-3', H-17, H-3"), 3.83~3.98 (m, 4H, H-5", H-5',
H-13, H-6), 4.10 (s, 2H, CICH,-), 4.30 (br d, J= 5.7
Hz, 1H, H-5), 4.64~4.81 (m, 4H, H-27, H-4", H-1"),
5.01 (brd,J=10.4 Hz, 1H, H-15), 5.41~5.48 (m, 3H,
H-1", H-3, H-19), 5.73~5.85 (m, 3H, H-10, H-11, H-
9); ®C NMR (100 MHz, CDCl;), d: 173.8, 166.6,
139.7, 137.9, 137.9, 134.9, 124.8, 120.3, 118.3, 118.0,
98.3, 97.4,94.7, 81.7, 80.9, 80.3, 79.2, 79.1, 78.1,
75.9, 75.4, 68.4, 68.4, 67.7, 67.3, 67.0, 66.1, 56.8,
56.6,45.7,41.1, 40.8, 39.7, 37.0, 35.6, 34.9, 34.6,
34.2,34.2,27.8,25.6,20.3,20.0, 18.4, 17.8, 17.4,
15.2, 10.0; HRESI-MS: C,H;,Cl0,5, 945.436 6
[M+Na]", 1T 518 945.437 4.

8c: 4"-0- L FERAE R & B WLE 72%, H
AR ; m.p. 136.9~140.7 ‘C; 'H NMR (400 MHz,
CDCly), d: 0.81~0.90 (m, 4H, H-30, H-18a), 1.01 (t, J =
7.2 Hz, 3H, H-32), 1.14~1.43 (m, 12H, H-28, H-6',
H-6", H-24, H-31a, H-20a), 1.53~1.63 (m, 8H, H-29,
H-22a, H-23, H-2"a, H-2'a), 1.66~1.81 (m, 3H, H-
22b, H-31b, H-18b), 1.88 (br s, 3H, H-26), 2.00~2.05
(m, 1H, H-20b),2.00~2.05(m, 3H, CH;CO-),
2.23~2.39 (m, 4H, H-16, H-2'b, H-2"b), 2.55 (m, 1H,
H-12), 3.12~3.45 (m, 9H, H-25, H-4’, H-2, 3"-OCHj,
3'-OCHj;), 3.58~3.68 (m, 3H, H-3’, H-17, H-3"),
3.83~4.00 (m, 4H, H-5", H-5", H-13, H-6), 4.31 (br d,
J=5.9Hz, 1H, H-5), 4.67~4.82 (m, 4H, H-27, H-1’,
H-4"), 5.00 (br d, J=10.5Hz, 1H, H-15), 5.42~5.48
(m, 3H, H-1", H-3, H-19), 5.74~5.89 (m, 3H, H-10,
H-11, H-9); *C NMR (100 MHz, CDCls), 6: 173.8,
167.8, 139.7, 137.9, 137.9, 135.0, 124.8, 120.3, 118.3,

118.0, 98.3, 97.4, 94.7, 81.7, 80.6, 80.3, 79.2, 79.1,
75.9, 75.8,75.7, 68.4, 68.4, 67.7, 67.3, 67.1, 66.5,
57.1, 56.6, 45.7, 41.1, 39.7, 37.0, 35.6, 34.6, 34.2,
34.2,34.2,27.8,25.6,21.8,21.0, 19.9, 18.4, 17.8,
17.3, 15.2, 10.0; HRESI-MS: C43H7,0,5,911.474 3,
[M+Na]", 1H51H 911.476 3.

8d: 47-0-(4-F-3-fH %) - H BE 3 R 4Ef &
B. % 85%, A A; m.p. 153.5~156.7 C; 'H
NMR (400 MHz, CDCl5), d: 0.84~0.90 (m, 4H, H-30,
H-18a), 1.01 (t, J= 7.0 Hz, 3H, H-32), 1.19~1.43 (m,
12H, H-28, H-6', H-6", H-24, H-31a, H-20a),
1.53~1.63 (m, 8H, H-29, H-22a, H-23, H-2"a, H-2'a),
1.68~1.82 (m, 3H, H-22b, H-31b, H-18b), 1.89 (br s,
3H, H-26), 2.01 (dd, J = 12.0 Hz, 4.3 Hz, 1H, H-20b),
2.28~2.45 (m, 4H, H-16, H-2'b, H-2"b), 2.56 (m, 1H,
H-12), 3.12~3.47 (m, 9H, H-25, H-4', H-2, 3"-OCHj,
3'-OCH;), 3.67~3.82 (m, 3H, H-3', H-17, H-3"),
3.88~4.05 (m, 4H, H-5", H-5", H-13, H-6), 4.31 (br d,
J=5.8Hz, 1H, H-5), 4.66~4.97 (m, 4H, H-27, H-1",
H-4"), 5.03 (br d, J = 10.3 Hz, 1H, H-15), 5.42~5.49
(m, 3H, H-1", H-3, H-19), 5.71~5.89 (m, 3H, H-10, H-11,
H-9), 7.68~8.52 (m, 3H, aryl-H); C NMR (100
MHz, CDCls) §: 173.8, 163.1, 147.9, 139.7, 137.9,
137.9, 135.0, 133.9, 132.2, 131.8, 130.0, 126.5, 124.8,
120.3, 118.3, 118.0, 98.6, 97.4, 94.7, 81.7, 81.3, 80.3,
79.2,79.1, 78.0, 75.9, 75.6, 68.4, 68.4, 67.7, 67.3,
67.1, 66.3, 56.8, 56.6, 45.7, 41.1, 39.7, 37.0, 35.6,
35.0, 34.6, 34.2, 34.2,27.8, 25.6, 20.4, 20.0, 18.5,
17.8, 17.5, 15.2, 10.0; HRESI-MS: C53H;,CINO, 5,
1 052.437 1[M+Na]", 1518 1 052.438 1.

8e: 4"-O-TN MMt I RAE R 2 B UN%E 82%, H
K m.p. 142.2~145.9 °C; '"H NMR (400 MHz,
CDCl,), 0: 0.88~0.93 (m, 4H, H-30, H-18a), 1.04 (t,
J=17.1Hz, 3H, H-32), 1.19~1.46 (m, 12H, H-28, H-
6', H-6", H-24, H-31a, H-20a), 1.56~1.65 (m, 8H, H-
29, H-22a, H-23, H-2"a, H-2'a), 1.71~1.85 (m, 3H, H-
22b, H-31b, H-18b), 1.92 (br s, 3H, H-26), 2.04 (dd,
J=11.8 Hz, 4.7 Hz, 1H, H-20b), 2.28~2.39 (m, 4H,
H-16, H-2'b, H-2"b), 2.58 (m, 1H, H-12), 3.15~3.33
(m, 3H, H-25, H-4', H-2), 3.40~3.49 (m, 6H, 3"-
OCH;, 3-OCH3), 3.64~3.74 (m, 3H, H-3', H-17, H-
3"), 3.88~4.01 (m, 4H, H-5", H-5', H-13, H-6), 4.34
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(br d, J=5.6 Hz, 1H, H-5), 4.68~4.84 (m, 4H, H-27,
H-1', H-4"), 5.00 (br d, J = 10.2 Hz, 1H, H-15),
5.45~5.52 (m, 3H, H-1", H-3, H-19), 5.77~6.50 (m,
6H, H-10, H-11, H-9, CH,=CHCO-); *C NMR (100
MHz, CDCly), §: 173.7, 165.4, 139.8, 137.9, 137.9,
134.9, 131.1, 128.3, 124.8, 120.3, 118.4, 118.0, 98.4,
97.4,94.8,81.7, 80.9, 80.3, 79.2, 79.1, 76.5, 75.9,
75.7, 68.4, 68.4, 67.7, 67.3, 67.2, 66.5, 57.0, 56.6,
45.7,41.1,39.8, 37.0, 35.6, 35.1, 34.7, 34.2, 34.1,
27.8,25.6,20.2,19.9, 18.4,17.7, 17.4, 15.2, 10.0;
HRESI-MS: C4oH7,0;5, 923.476 6[M+Na]’, it 514
923.477 3.

8f: 4"-0- LA I O HE R 4 3 B ik
88%, H M A; m.p. 118.8~121.6 “C; 'H NMR (400
MHz, CDCl;), 8:0.84~0.90 (m, 4H, H-30, H-18a),
1.01 (t, J=7.0 Hz, 3H, H-32), 1.17~1.44 (m, 12H, H-
28, H-6', H-6", H-24, H-31a, H-20a), 1.53~1.62 (m,
8H, H-29, H-22a, H-23, H-2"a, H-2a), 1.66~1.82 (m,
3H, H-22b, H-31b, H-18b), 1.90 (br s, 3H, H-26),
2.01 (dd, J=11.8 Hz, 4.1 Hz, 1H, H-20b),2.19 (s, 3H,
CH,;CO-), 2.28~2.37 (m, 4H, H-16, H-2'b, H-2"D),
2.55 (m, 1H, H-12), 3.12~3.45 (m, 9H, H-25, H-4', H-
2, 3"-OCHj, 3-OCHj,), 3.62~3.68 (m, 3H, H-3’, H-17,
H-3"), 3.84~4.00 (m, 4H, H-5", H-5', H-13, H-6),
4.32 (br d, J=5.7 Hz, 1H, H-5), 4.60~4.82 (m, 6H,
H-27, H-1', H-4", -COCH,CO-), 5.02 (br d, J= 10.3 Hz,
1H, H-15), 5.43~5.48 (m, 3H, H-1", H-3, H-19), 5.70~
5.88 (m, 3H, H-10, H-11, H-9); *C NMR (100 MHz,
CDCly) 6: 173.8, 170.3, 167.3, 139.7, 137.9, 137.9,
135.0, 124.8, 120.3, 118.3, 118.0, 98.3, 97.4, 94.8,
81.7, 80.7, 80.3, 79.2, 79.0, 77.3, 75.9, 75.4, 68.5,
68.4, 67.7,67.3, 67.1, 66.2, 60.7, 56.9, 56.6, 45.7,
41.1,39.7,37.0, 35.6, 34.7, 34.2, 34.2, 29.7, 27.8,
25.6,20.5,20.3,20.0, 18.4, 17.8, 17.4, 15.2, 10.0;
HRESI-MS: C5,H;,0,7, 969.482 1[M+Na]’, it 514
969.482 8.

8g: 4"-O- R L FER 4R 2= Bo WL 43%, H
R A; m.p. 136.8~139.9 'C; '"H NMR (400 MHz,
CDCl;), 4: 0.80~0.89 (m, 4H, H-30, H-18a),
0.98~1.06 (m, 6H, H-32, H-6"), 1.18 (d, J = 6.9 Hz,
3H, H-28), 1.26~1.40 (m, 6H, H-6', H-24, H-31a, H-
20a), 1.52~1.80 (m, 11H, H-29, H-22, H-23, H-2"a,

H-2'a, H-31b, H-18b), 1.89 (br s, 3H, H-26), 2.00 (dd,
J=11.9 Hz, 4.1 Hz, 1H, H-20b), 2.24~2.37 (m, 4H,
H-16, H-2'b, H-2"b), 2.54 (m, 1H, H-12), 3.15~3.43
(m, 9H, H-25, H-4', H-2, 3"-OCH3;, 3'-OCHj;),
3.53~3.70 (m, 5H, H-3', H-17, H-3", -CH,CO-),
3.79~3.99 (m, 4H, H-5", H-5', H-13, H-6), 4.31 (br d,
J=5.8Hz, 1H, H-5), 4.65~4.81 (m, 4H, H-27, H-1",
H-4"), 5.01 (br d, J=10.3 Hz, 1H, H-15), 5.38~5.47
(m, 3H, H-1", H-3, H-19), 5.73~5.88 (m, 3H, H-10,
H-11, H-9), 7.27~7.33(m, 5H, ph-H); °C NMR (100
MHz, CDCl3), d: 173.8, 170.7, 139.8, 138.0, 137.9,
135.0, 134.0, 129.2, 129.2, 128.5, 128.5, 127.1, 124.8,
120.3, 118.3, 118.0, 98.4, 97.4, 94.8, 81.7, 80.8, 80.3,
79.3,79.0, 76.7, 76.0, 75.7, 68.5, 68.4, 67.7, 67.3,
67.1, 66.4, 56.8, 56.6, 45.8, 41.7, 41.2, 39.8, 37.0,
35.6,35.0, 34.7, 34.2, 34.2, 27.8, 25.6, 20.3, 20.0,
18.4,17.8, 17.3, 15.2, 10.0; HRESI-MS: Cs,H7¢O;5s,
987.507 9[M+Na]', 1514 987.508 5.

8h: 4"-O- X | A HELHE R4EW K B. Y%k
85%, A ; m.p. 121.2~123.6 °C; 'H NMR (400
MHz, CDCl3), 6:0.83~0.90 (m, 4H, H-30, H-18a),
1.01 (t,J=7.0 Hz, 3H, H-32), 1.19~1.42 (m, 12H, H-
28, H-6', H-6", H-24, H-31a, H-20a), 1.53~1.82 (m,
11H, H-29, H-22, H-23, H-2"a, H-2'a, H-31b, H-18b),
1.88 (br s, 3H, H-26), 2.02 (dd, J = 12.0 Hz, 4.3 Hz,
1H, H-20b), 2.28~2.42 (m, 4H, H-16, H-2'b, H-2"b),
2.55 (m, 1H, H-12), 3.12~3.47 (m, 9H, H-25, H-4', H-
2, 3"-OCHj, 3'-OCH3), 3.66~3.80 (m, 3H, H-3', H-17,
H-3"), 3.88~4.03 (m, 4H, H-5", H-5', H-13, H-6),
431 (brd,J=5.8 Hz, 1H, H-5), 4.65~4.95 (m, 4H,
H-27, H-1’, H-4"), 5.03 (br d, J = 10.8 Hz, 1H, H-15),
5.42~5.48 (m, 3H, H-1", H-3, H-19), 5.75~5.89 (m,
3H, H-10, H-11, H-9), 7.13~8.10 (m, 4H, aryl-H);
3C NMR (100 MHz, CDCl;), 6: 173.8, 167.1, 163.9,
139.7, 137.9, 137.9, 135.0, 132.3, 132.3, 126.3, 124.8,
120.3, 118.3, 118.0, 115.7, 115.4, 98.5, 97.4, 94.8,
81.8, 81.0, 80.3, 79.2, 79.1, 76.3, 75.9, 75.8, 68.4,
68.4,67.7, 67.3, 67.1, 66.6, 57.2, 56.6, 45.7, 41.1,
39.7,37.0, 35.6, 35.2, 34.6, 34.2, 34.2, 27.8, 25.6,
20.3,19.9, 18.4,17.8, 17.5, 15.2, 10.0; HRESI-MS:
Cs53H73FO 5, 991.483 2[M+Na]’, 51 991.483 6.

8i: 4"-0- A LBE R ZE B. U 87%,
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F {8 K m.p. 136.8~139.6 “C; '"H NMR (400 MHz,
CDCly), 8: 0.84~0.90 (m, 4H, H-30, H-18a), 1.01 (t,
J=6.9 Hz, 3H, H-32), 1.18~1.43 (m, 12H, H-28, H-
6', H-6", H-24, H-31a, H-20a), 1.53~1.61 (m, 8H, H-
29, H-22a, H-23, H-2"a, H-2'a), 1.68~1.81 (m, 3H, H-
22b, H-31b, H-18b), 1.89 (br s, 3H, H-26), 2.03 (dd,
J=11.9 Hz, 4.3 Hz, 1H, H-20b), 2.28~2.44 (m, 4H,
H-16, H-2'b, H-2"b), 2.55 (m, 1H, H-12), 3.12~3.46
(m, 9H, H-25, H-4', H-2, 3"-OCHj;, 3'-OCH3),
3.65~3.76 (m, 3H, H-3', H-17, H-3"), 3.85~4.03 (m,
4H, H-5", H-5', H-13, H-6), 4.30 (br d, J = 5.7 Hz,
1H, H-5), 4.65~4.82 (m, 4H, H-27, H-4", H-1"), 5.01
(brd, J=10.1 Hz, 1H, H-15), 5.42~5.49 (m, 3H, H-
17, H-3, H-19), 5.74~5.88 (m, 3H, H-10, H-11, H-9);
13C NMR (100 MHz, CDCl3), d: 173.8, 161.2, 139.7,
137.9, 137.9, 135.0, 124.8, 120.3, 118.3, 118.0, 98.5,
97.4,94.7,90.0, 81.7, 81.5, 81.4, 80.3, 79.2, 79.1,
75.9, 75.5, 68.4, 68.4, 67.7, 67.3, 67.0, 65.8, 57.3,
56.6,45.7,41.1,39.7,37.0, 35.6, 35.2, 34.6, 34.2,
34.2,27.8,25.6,20.3,20.0, 18.4, 17.8,17.2, 15.2,
10.0; HRESI-MS: C,gHoCl1;0,5, 1 013.368 0
[M+Na], TF51H 1 013.369 4.

8j: 4"-O- A LW R E B UK 87%,
R A m.p. 139.8~143.5 ‘C; 'H NMR (400 MHz,
CDCLy), d: 0.83~0.89 (m, 4H, H-30, H-18a), 1.00 (t,
J=17.0 Hz, 3H, H-32), 1.19~1.43 (m, 12H, H-28, H-
6', H-6", H-24, H-31a, H-20a), 1.52~1.62 (m, 8H, H-
29, H-22a, H-23, H-2"a, H-2a), 1.65~1.80 (m, 3H, H-
22b, H-31b, H-18b), 1.88 (br s, 3H, H-26), 2.00 (dd,
J=12.0 Hz, 4.3 Hz, 1H, H-20b), 2.27~2.41 (m, 4H,
H-16, H-2'b, H-2"b), 2.54 (m, 1H, H-12), 3.11~3.45
(m, 9H, H-25, H-4', H-2, 3"-OCHj;, 3'-OCH3),
3.61~3.73 (m, 3H, H-3', H-17, H-3"), 3.84~3.98 (m,
4H, H-5", H-5', H-13, H-6), 4.30 (br d, J= 5.6 Hz,
1H, H-5), 4.65~4.81 (m, 4H, H-27, H-4", H-1"), 5.01
(br d, J=10.3 Hz, 1H, H-15), 5.41~5.47 (m, 3H, H-
17, H-3, H-19), 5.73~5.88 (m, 3H, H-10, H-11, H-9),
6.00 (s, 1H, C1,CHCO-); *C NMR (100 MHz,
CDCl,), d: 173.8, 163.8, 139.8, 137.9, 137.9, 135.0,
124.8,120.3, 118.3, 118.0, 98.5, 97.4, 94.7, 81.7,
81.2, 80.3,79.5, 79.2, 79.1, 75.9, 75.4, 68.4, 68.4,
67.7, 67.3, 67.0, 66.0, 64.4, 57.2, 56.6, 45.7, 41.1,

39.8, 37.0, 35.6, 35.1, 34.6, 34.2, 34.2, 27.8, 25.6,
20.3,20.0, 18.4, 17.8, 17.2, 15.2, 10.0; HRESI-MS:
C45H70C1L0,5, 979.397 3 [M+Na]’, it 51H 979.398 4.
1232 4-O-BiEER4EH R B M ENTAED (9a-
9h) G RGEVE  GRUTIER 1.2.3.1 75,

9a: 4'-O- K I R4E TR 3= B HpE 1. e
82%, F KA ; m.p. 131.2~134.6 'C; 'H NMR (400
MHz, CDCly), d: 0.82~0.89 (m, 4H, H-30, H-18a),
1.00 (t,J=7.1 Hz, 3H, H-32), 1.18~1.41 (m, 9H, H-
28, H-6', H-24, H-31a, H-20a), 1.48~1.81 (m, 10H,
H-29, H-22, H-23, H-2'a, H-31b, H-18b), 1.87 (brs,
3H, H-26), 2.00 (dd, J = 11.9 Hz, 4.1 Hz, 1H, H-20b),
2.27~2.38 (m, 3H, H-16, H-2'b), 2.56 (m, 1H, H-12),
3.10~3.29 (m, 2H, H-25, H-2), 3.40 (s, 3H, 3’-OCHj;),
3.68~3.85 (m, 2H, H-3’, H-17), 3.96~4.10 (m, 3H, H-
13, H-6, H-5"), 4.29 (br d, J = 5.8 Hz, 1H, H-5),
4.64~4.73 (m, 2H, H-27), 4.89~4.97 (m, 2H, H-4', H-
1), 5.04 (br d, J=10.4 Hz, 1H, H-15), 5.41~5.46 (m,
2H, H-3, H-19), 5.71~5.90 (m, 3H, H-10, H-11, H-9),
7.46~8.09 (m, 5H, ph-H); *C NMR (100 MHz,
CDCLy), d: 173.7, 165.9, 139.9, 137.9, 137.7, 134.9,
133.1, 130.0, 129.8, 129.8, 128.4, 128.4, 124.9, 120.3,
118.4, 118.0,97.4, 94.9, 81.9, 80.3, 79.1, 76.9, 76.0,
75.9, 68.4, 68.4, 67.7, 67.3, 66.6, 57.6, 45.7, 41.1,
39.7,37.0, 35.6, 35.2, 34.2, 34.2, 27.8, 25.7, 20.3,
20.0, 17.8, 17.5, 15.2, 10.0; HRESI-MS: C44H,015,
829.411 S[M+Na]’, it 5714 829.413 3.

9b: 4'-O-FH LB FHE R 4E W 2 B SpEtr . o
84%, 10 F K ; m.p. 144.4~147.5 “C; '"H NMR (400
MHz, CDCls), d: 0.81~0.90 (m, 4H, H-30, H-18a),
1.02 (t, J= 7.2 Hz, 3H, H-32), 1.17~1.43 (m, 9H, H-
28, H-6', H-24, H-31a, H-20a), 1.53~1.59 (m, 7H, H-
29, H-22a, H-23, H-2'a), 1.68~1.81 (m, 3H, H-22b,
H-31b, H-18b), 1.89 (br s, 3H, H-26), 2.01 (dd,
J=12.1 Hz, 4.4 Hz, 1H, H-20b), 2.25~2.39 (m, 3H,
H-16, H-2'b), 2.55 (m, 1H, H-12), 3.12~3.30 (m, 2H,
H-25, H-2), 3.43 (s, 3H, 3-OCH,), 3.65~3.75 (m, 2H,
H-3', H-17), 3.97~4.02 (m, 3H, H-5', H-13, H-6), 4.12
(s, 2H, CICH,-), 4.31 (br d, J = 5.8 Hz, 1H, H-5),
4.65~4.88 (m, 4H, H-27, H-4, H-1"), 5.02 (br d, J =
10.2 Hz, 1H, H-15), 5.42~5.47 (m, 2H, H-3, H-19), 5.74~
5.89 (m, 3H, H-10, H-11, H-9); *C NMR (100 MHz,
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CDCl;) 0: 173.8, 166.8, 139.9, 137.9, 137.6, 134.8,
124.9, 120.3, 118.4, 118.0, 97.4, 94.7, 81.8, 80.3,
79.1, 78.0, 75.9, 75.6, 68.5, 68.4, 67.7, 67.3, 66.1,
57.1,45.7,41.1, 40.9, 39.7, 37.0, 35.6, 34.8, 34.2,
34.2,27.8,25.6,20.3,20.0, 17.8, 17.4, 15.2, 10.0;
HRESI-MS: C,,Hs,C10,, 801.359 1[M+Na]’, 5
{# 801.359 9.

9c: 4'-O0-C B RYE W &R B L H . =
80%, I A; m.p. 146.5~149.3 'C; 'H NMR (400
MHz, CDCly), d: 0.81~0.90 (m, 4H, H-30, H-18a),
1.02 (t,J=7.1 Hz, 3H, H-32), 1.14~1.43 (m, 9H, H-
28, H-6', H-24, H-31a, H-20a), 1.52~1.62 (m, 7H, H-
29, H-22a, H-23, H-2'a), 1.70~1.81 (m, 3H, H-22b,
H-31b, H-18b), 1.89 (br s, 3H, H-26), 2.01 (dd,
J=12.0 Hz, 4.4 Hz, 1H, H-20b), 2.13 (s, 3H,
CH,CO-), 2.28~2.35 (m, 3H, H-16, H-2'b), 2.54 (m,
1H, H-12), 3.11~3.29 (m, 2H, H-25, H-2), 3.44 (s,
3H, 3'-OCH3), 3.65~3.71 (m, 2H, H-3', H-17),
3.91~3.99 (m, 3H, H-5', H-13, H-6), 4.30 (br d, J =
5.8 Hz, 1H, H-5), 4.65~4.86 (m, 4H, H-27, H-4', H-
1), 5.02 (br d, J=10.4 Hz, 1H, H-15), 5.42~5.47 (m,
2H, H-3, H-19), 5.70~5.89 (m, 3H, H-10, H-11, H-9);
3C NMR (100 MHz, CDCl,), 6: 173.8, 170.4, 139.8,
137.9, 137.8, 134.8, 124.8, 120.3, 118.4, 118.3, 97.4,
94.7,81.7, 80.3, 79.1, 76.2, 75.9, 75.8, 68.5, 68.4,
67.7, 67.3, 66.4, 57.2, 45.7, 41.1, 39.7, 37.0, 35.6,
34.9,34.2,34.2,27.8,25.6,21.1, 20.2, 20.0, 17.8,
17.4,15.2, 10.0; HRESI-MS: C4,Hg,0,, 767.397 5
[M+Na]’, i 518 767.397 7.

9d: 4'-0-(4-F-3-fiFf 5 )- 28 F G B R 4 1 &=
B HBEE . IF 82%, A A; mp. 139.4~142.6 C;
'H NMR (400 MHz, CDCl,), 6: 0.85~0.92 (m, 4H, H-
30, H-18a), 1.02 (t, J = 7.1 Hz, 3H, H-32), 1.20~1.44
(m, 9H, H-28, H-6', H-24, H-31a, H-20a), 1.52~1.83
(m, 10H, H-29, H-22, H-23, H-2'a, H-31b, H-18b),
1.90 (br s, 3H, H-26), 2.02 (dd, J=11.9 Hz, 4.2 Hz,
1H, H-20b), 2.27~2.41 (m, 3H, H-16, H-2'b), 2.59 (m,
1H, H-12), 3.13~3.31 (m, 2H, H-25, H-2), 3.41 (s,
3H, 3'-OCH3;), 3.67~3.88 (m, 2H, H-3', H-17),
4.00~4.14 (m, 3H, H-13, H-6, H-5"), 4.32 (br d, J =
6.0 Hz, 1H, H-5), 4.67~5.00 (m, 4H, H-27, H-4', H-
1), 5.05 (br d, J=10.3 Hz, 1H, H-15), 5.43~5.49 (m,

2H, H-3, H-19), 5.77~5.91 (m, 3H, H-10, H-11, H-9),
7.70~8.54 (m, 3H, aryl-H); *C NMR (100 MHz,
CDCly), 5: 173.8, 163.2, 148.1, 139.9, 137.9, 137.6,
134.8, 133.8, 132.2, 131.8, 129.9, 126.6, 125.0, 120.3,
118.5, 118.0, 97.4, 94.8, 82.1, 80.3, 79.1, 78.0, 75.9,
75.8, 68.5, 68.4, 67.7, 67.3, 66.3, 57.1, 45.7, 41.1,
39.7,37.0, 35.6, 35.0, 34.2, 34.1, 27.8, 25.6, 20.4,
20.0,17.8,17.5, 15.2, 10.0; HRESI-MS: C4Hg,CINO, 4,
908.358 5[M+Na]", i+ 51 908.359 5.

9e: 4"-O- NI MR R 4E B R B Bl . o
80%, H A m.p. 135.4~138.3 “C; 'H NMR (400
MHz, CDCly), 8: 0.83~0.89 (m, 4H, H-30, H-18a), 1.01 (t, /=
7.0 Hz, 3H, H-32), 1.15~1.19 (m, 6H, H-28, H-6"),
1.37~1.42 (m, 3H, H-24, H-31a, H-20a), 1.52~1.55
(m, 6H, H-29, H-22a, H-23), 1.70~1.81 (m, 4H, H-
2'a, H-22b, H-31b, H-18b), 1.88 (br s, 3H, H-26),
2.00 (dd, J=12.0 Hz, 4.3 Hz, 1H, H-20b), 2.24~2.35
(m, 3H, H-16, H-2'b), 2.55 (m, 1H, H-12), 3.11~3.29
(m, 2H, H-25, H-2), 3.42 (s, 3H, 3’-OCHj), 3.69~3.71
(m, 2H, H-3', H-17), 3.97~4.01 (m, 3H, H-5', H-13,
H-6), 4.31 (br d, J= 5.7 Hz, 1H, H-5), 4.65~4.87 (m,
4H, H-27, H-4', H-1"), 5.02 (br d, J=10.2 Hz, 1H, H-
15), 5.41~5.44 (m, 2H, H-3, H-19), 5.70~6.50 (m, 6H,
H-10, H-11, H-9, CH,=CHCO-); *C NMR (100 MHz,
CDCLy), d: 173.8, 165.6, 139.8, 137.9, 137.8, 134.8,
131.4, 128.2, 124.9, 120.3, 118.4, 118.0, 97.4, 94.8,
81.7,80.3,79.1, 77.4, 75.9, 75.8, 68.5, 68.4, 67.7,
67.3, 66.5, 57.4,45.7,41.1, 39.7, 37.0, 35.6, 35.0,
34.2,34.2,27.8,25.7,20.3,20.0, 17.8, 17.4, 15.2,
10.0; HRESI-MS: C43Hg,014, 779.397 9[M+Na]", it
A 779.398 7.

9f: 4'-0- LIRS FE O FERE T 3 B HUblH .
W 84%, A AK; m.p. 139.4~142.6 'C; '"H NMR
(400 MHz, CDCly), d: 0.83~0.89 (m, 4H, H-30, H-
18a), 1.00 (t, J = 7.0 Hz, 3H, H-32), 1.15~1.41 (m,
9H, H-28, H-6', H-24, H-31a, H-20a), 1.52~1.58 (m,
7H, H-29, H-22a, H-23, H-2'a), 1.68~1.80 (m, 3H, H-
22b, H-31b, H-18b), 1.88 (br s, 3H, H-26), 2.00 (dd,
J=12.0 Hz, 4.3 Hz, 1H, H-20b), 2.17 (s, 3H, CH;CO-),
2.24~2.35 (m, 3H, H-16, H-2'b), 2.54 (m, 1H, H-12),
3.10~3.28 (m, 2H, H-25, H-2), 3.42 (s, 3H, 3'-OCHj),
3.65~3.71 (m, 2H, H-3’, H-17), 3.91~3.99 (m, 3H, H-
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5', H-13, H-6), 4.29 (br d, J = 5.4 Hz, 1H, H-5),
4.60~4.85 (m, 6H, H-27, H-4', H-1’, -COCH,CO-),
5.00 (br d, J=10.2Hz, 1H, H-15), 5.41~5.47 (m, 2H,
H-3, H-19), 5.73~5.89 (m, 3H, H-10, H-11, H-9); *C
NMR (100 MHz, CDCl,), 6: 173.8, 170.3, 167.3,
139.9, 138.0, 137.7, 134.8, 124.9, 120.3, 118.4, 118.0,
97.4,94.6, 81.7, 80.3, 79.1, 77.3, 75.9, 75.5, 68.5,
68.4, 67.7, 67.3, 66.2, 60.7, 57.2, 45.7, 41.1, 39.7,
37.0, 35.6, 34.9, 34.2, 34.2, 27.8, 25.6, 20.4, 20.2,
20.0, 17.8, 17.4, 15.2, 10.0; HRESI-MS: C43Hg,04,
825.403 6[M+Na]’, it 5718 825.404 2.

9g: 4'-0- K LW R 4E 3= B . ik
75%, FAHFIA; mop. 131.4~134.2 °C; 'H NMR (400 MHz,
CDCl3), d: 0.81~0.88 (m, 4H, H-30, H-18a),
0.97~1.04 (m, 6H, H-32, H-6'), 1.15 (d, J = 6.8Hz,
3H, H-28), 1.34~1.40 (m, 3H, H-24, H-31a, H-20a),
1.52~1.58 (m, 6H, H-29, H-22a, H-23), 1.63~1.79 (m,
4H, H-2'a, H-22b, H-31b, H-18b), 1.88 (br s, 3H, H-
26), 2.00 (dd, J = 12.0Hz, 4.1Hz, 1H, H-20b),
2.22~2.33 (m, 3H, H-16, H-2'b), 2.53 (m, 1H, H-12),
3.12 (t, J = 9.0Hz, 1H, H-25), 3.27 (s, 4H, 3-OCH3,
H-2), 3.58~3.67 (m, 4H, H-3', H-17, -CH,CO-),
3.88~3.96 (m, 3H, H-5', H-13, H-6), 4.29 (br d, J =
5.6 Hz, 1H, H-5), 4.63~4.83 (m, 4H, H-27, H-4', H-
1), 5.00 (br d, J = 10.2Hz, 1H, H-15), 5.40~5.44 (m,
2H, H-3, H-19), 5.72~5.85 (m, 3H, H-10, H-11, H-9),
7.25~7.32 (m, 5H, ph-H); *C NMR (100 MHz,
CDCly), 6: 173.7, 170.8, 139.8, 137.8, 137.7, 134.8,
133.9,129.2, 129.2, 128.5, 128.5, 127.1, 124.9, 120.3,
118.4,118.0,97.4,94.7, 81.7, 80.3, 79.2, 76.5, 75.9,
75.8, 68.4, 68.4, 67.7, 67.3, 66.4, 57.1, 45.7, 41.7,
41.1,39.7,37.0, 35.6, 34.9, 34.2, 34.2, 27.8, 25.6,
20.2,19.9,17.8, 17.3, 15.2, 10.0; HRESI-MS:
C47Hg4O1,, 843.427 3[M+Na]", i+5 14 843.429 0.

9h: 4'-O- X G H 5 R 4E e R B HLRE
R 84%, Fk A, m.p. 142.5~144.9 °C; 'H NMR
(400MHz, CDCls), &: 0.82~0.90 (m, 4H, H-30, H-
18a), 1.00 (t, J = 7.2Hz, 3H, H-32), 1.17~1.21 (m,
6H, H-28, H-6'), 1.33~1.41 (m, 3H, H-24, H-31a, H-
20a), 1.48~1.58 (m, 6H, H-29, H-22a, H-23),
1.66~1.81 (m, 4H, H-2'a, H-22b, H-31b, H-18b), 1.87
(br's, 3H, H-26), 2.01 (dd, J = 12.0 Hz, 4.2Hz, 1H, H-

20b), 2.24~2.37 (m, 3H, H-16, H-2'b), 2.56 (m, 1H,
H-12), 3.13~3.29 (m, 2H, H-25, H-2), 3.39 (s, 3H, 3'-
OCH,), 3.66~3.84 (m, 2H, H-3', H-17), 3.95~4.11 (m,
3H, H-13, H-6, H-5"), 4.29 (br d, J= 5.9 Hz, 1H, H-
5), 4.64~4.73 (m, 2H, H-27), 4.89~4.95 (m, 2H, H-4’,
H-1"), 5.04 (br d, J=10.4 Hz, 1H, H-15), 5.41~5.45
(m, 2H, H-3, H-19), 5.75~5.89 (m, 3H, H-10, H-11,
H-9), 7.13~8.11 (m, 4H, aryl-H); *C NMR (100
MHz, CDCly), d: 173.7, 164.9, 164.6, 139.9, 137.8,
137.7,134.9, 132.4, 132.3, 126.2, 124.9, 120.3, 118.5,
118.0, 115.7, 115.5,97.4, 94.9, 81.9, 80.3, 79.2, 77.0,
76.0, 75.9, 68.4, 68.4, 67.7, 67.3, 66.6, 57.4, 45.7,
41.1,39.7,37.0, 35.6, 35.1, 34.2, 34.1, 27.8, 25.6,
20.3,19.9,17.8, 17.5, 15.2, 10.0; HRESI-MS:
C4HgFO,,, 847.401 8 [M+Na]", 1514 847.403 9.
1.2.3.3  13-0-WiER4H % B HufiTAEY
(10a~10e) & HGEYE G ROTIER 1.2.3.1 75,

10a: 13-O- KB AEREF R B Hoo. U
T4%, W H K AR m.p. 149.7~153.8 C; '"H NMR
(400 MHz, CDCl5), d: 0.80 (d, J = 6.3 Hz, 3H, H-30),
0.87~0.97 (m, 4H, H-18a, H-32), 1.14 (d, J = 6.8 Hz,
3H, H-28), 1.28~1.42 (m, 3H, H-24, H-31a, H-20a),
1.48~1.83 (m, 9H, H-29, H-22, H-23, H-31b, H-18b),
1.91 (br s, 3H, H-26), 2.03 (dd, J=11.9 Hz, 4.0Hz,
1H, H-20b), 2.26~2.31 (m, 2H, H-16), 2.80 (m, 1H,
H-12), 3.05 (m, 1H, H-25), 3.32 (s, 1H, H-2), 3.59
(m, 1H, H-17), 4.01 (d, J = 6.1Hz, 1H, H-6), 4.33 (br
d, J=6.1Hz, 1H, H-5), 4.69~4.78 (m, 2H, H-27),
5.14 (br d, J=10.2Hz, 1H, H-15), 5.44~5.48 (m, 3H,
H-13, H-3, H-19), 5.86~5.94 (m, 3H, H-10, H-11, H-
9), 7.54~8.16 (m, 5H, ph-H); *C NMR (100 MHz,
CDCly), d: 173.6, 165.5, 140.7, 137.9, 136.7, 134.6,
133.3, 130.0, 129.7, 129.7, 128.6, 128.6, 125.5, 120.0,
118.1, 117.8,97.4, 80.3, 80.3, 79.2, 75.8, 68.5, 68.4,
67.7, 67.2,45.7, 41.2,39.4, 36.8, 35.6, 34.2, 34.0,
27.7,25.6,19.9, 18.9, 17.7, 14.7, 9.8; HRESI-MS:
661.337 3, C30Hs5,06[M—HT, it 514 661.338 5.

10b: 13-O-H LB RAEFE B Hot. WEHE
79%, W B K AR m.p. 144.4~147.5 °C; '"H NMR
(400 MHz, CDCly), d: 0.83~0.91 (m, 4H, H-30, H-
18a), 1.01 (t, J= 7.2 Hz, 3H, H-32),1.09 (d, /= 6.8 Hz,
3H, H-28), 1.35~1.41 (m, 3H, H-24, H-31a, H-20a),
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1.50~1.76 (m, 9H, H-29, H-22, H-23, H-31b, H-18b),
1.89 (br s, 3H, H-26), 2.02 (dd, J = 12.0 Hz, 4.4Hz,
1H, H-20b), 2.22~2.31 (m, 2H, H-16), 2.69 (m, 1H,
H-12), 3.10 (m, 1H, H-25), 3.28 (s, 1H, H-2), 3.64
(m, 1H, H-17), 3.98 (d, J= 6.1Hz, 1H, H-6), 4.18 (s,
2H, CICH,-), 4.31 (br d, J = 6.1Hz, 1H, H-5),
4.65~4.74 (m, 2H, H-27), 5.07 (br d, J = 7.7Hz, 1H,
H-15), 5.23(br s, 1H, H-13), 5.38~5.45 (m, 2H, H-3,
H-19), 5.65~5.88 (m, 3H, H-10, H-11, H-9); '°C
NMR (100 MHz, CDCly), 6: 173.5, 166.4, 140.9,
137.9, 136.0, 133.8, 125.6, 119.9, 118.1, 118.0, 97.4,
80.5, 80.3, 79.1, 76.0, 68.4, 68.4, 67.7, 67.1, 45.6,
41.1, 40.8, 39.2, 36.9, 35.6, 34.2, 34.1, 27.8, 25.7,
19.9, 18.7, 17.8, 14.6, 10.0; HRESI-MS: C;,H,,ClO,,
633.282 O[M—H], i 5 {4 633.283 2.

10c: 13-O- LW FERYER R B BT, INF 62%,
W EH A m.p. 134.2~137.0 “C; 'H NMR (400
MHz, CDCL), 6: 0.84~0.90 (m, 4H, H-30, H-18a), 1.01~
1.08 (m, 6H, H-32, H-28), 1.35~1.40 (m, 3H, H-24,
H-31a, H-20a), 1.52~1.76 (m, 9H, H-29, H-22, H-23,
H-31b, H-18b), 1.89 (br s, 3H, H-26), 2.00 (dd,
J=12.0 Hz, 4.4Hz, 1H, H-20b), 2.21~2.32 (m, 5H,
H-16, CH;CO-), 2.67 (m, 1H, H-12), 3.11 (m, 1H, H-
25),3.27 (s, 1H, H-2), 3.64 (m, 1H, H-17), 3.97 (d,
J=6.1Hz, 1H, H-6), 4.30 (br d, J = 6.1Hz, 1H, H-5),
4.64~4.73 (m, 2H, H-27), 5.08 (br d, J= 10.4Hz, 1H,
H-15), 5.20(br s, 1H, H-13), 5.38~5.45 (m, 2H, H-3,
H-19), 5.61~5.83 (m, 3H, H-10, H-11, H-9);
3C NMR (100 MHz, CDCl3), d: 173.6, 166.2, 140.7,
137.9, 136.4, 133.9, 125.4, 120.0, 118.2, 118.0, 97.4,
80.3, 79.9, 79.1, 76.0, 68.4, 68.4, 67.7, 67.1, 45.6,
41.2,39.1, 36.9, 35.6, 34.2, 34.2, 30.4, 27.8, 25.7,
19.9, 18.7, 17.8, 14.6, 10.1; HRESI-MS: C3,H,50o,
599.320 3[M—-H], 1+ 51H 599.322 6.

10d: 13-O-(4-5-3-f 2% )- 7K B e 28 R 4 1 &%
B 70, WE 77%, R E B K, mp. 139.4~142.6 C;
'H NMR (400 MHz, CDCl;), §: 0.79 (d, J = 6.3Hz,
3H, H-30), 0.86~0.96 (m, 4H, H-18a, H-32), 1.13 (d,
J=6.8Hz, 3H, H-28), 1.27~1.41 (m, 3H, H-24, H-
31a, H-20a), 1.47~1.80 (m, 9H, H-29, H-22, H-23, H-
31b, H-18b), 1.89 (br s, 3H, H-26), 2.02 (dd, J=12.0 Hz,
4.4 Hz, 1H, H-20b), 2.26~2.31 (m, 2H, H-16), 2.81

(m, 1H, H-12), 3.04 (m, 1H, H-25), 3.30 (s, 1H, H-2),
3.59 (m, 1H, H-17), 4.00 (d, J = 6.1Hz, 1H, H-6),
432 (brd, J=5.8Hz, 1H, H-5), 4.67~4.77 (m, 2H, H-
27), 5.03 (br d, J= 10.2Hz, 1H, H-15), 5.42~5.46 (m,
3H, H-13, H-3, H-19), 5.75~5.95 (m, 3H, H-10, H-11,
H-9), 7.73~8.55 (m, 3H, aryl-H); C NMR (100
MHz, CDCl,), d: 173.5, 162.8, 148.3, 141.3, 137.9,
135.6, 134.2, 133.4, 132.4, 131.9, 129.9, 126.6, 126.0,
119.8, 118.0, 118.0, 97.4, 80.7, 80.3, 79.1, 75.8, 68.4,
68.4, 67.7, 67.0, 45.6, 41.2, 39.3, 36.9, 35.6, 34.2,
34.0,27.7, 25.6, 20.0, 18.9, 17.7, 14.7, 9.8; HRESI-
MS: C3oH,3CINO,,, 740.283 8[M—H]", il 514
740.284 8.

10e: 13-O-NWiiliE R4EE & B Hot. IF
67%, RO A ; m.p. 144.4~147.5 'C; '"H NMR
(400 MHz, CDCl,), 6: 0.81~ 0.91 (m, 4H, H-30, H-
18a), 0.9 (t,J=7.1 Hz, 3H, H-32), 1.06 (d, J= 6.7 Hz,
3H, H-28), 1.35~1.40 (m, 3H, H-24, H-31a, H-20a),
1.48~1.78 (m, 9H, H-29, H-22, H-23, H-31b, H-18b),
1.88 (br s, 3H, H-26), 2.00 (dd, J = 12.0 Hz, 4.2 Hz,
1H, H-20b), 2.21~2.29 (m, 2H, H-16), 2.69 (m, 1H,
H-12), 3.08 (m, 1H, H-25), 3.28 (s, 1H, H-2), 3.61
(m, 1H, H-17), 3.98 (d, J = 6.0 Hz, 1H, H-6), 4.30 (br
d, J=5.7 Hz, 1H, H-5), 4.65~4.74 (m, 2H, H-27),
5.03 (brd, J= 5.6 Hz, 1H, H-15), 5.22(br s, 1H, H-
13), 5.41~5.45 (m, 2H, H-3, H-19), 5.69~6.51 (m, 6H,
H-10, H-11, H-9, CH, = CHCO-); *C NMR (100 MHz,
CDCly), : 173.6, 165.3, 140.6, 137.9, 136.8, 134.4,
131.3, 128.2, 125.3, 120.1, 118.0, 117.7, 97.4, 80.3,
79.1, 78.8, 75.9, 68.4, 68.4, 67.7, 67.2, 45.7, 41.2,
39.2,36.9, 35.6, 34.2, 34.1,27.8,25.7, 19.9, 18.7,
17.7, 14.6, 10.0; HRESI-MS: C35H,540,, 611.321 1
[M-HJ, i+ 518 611.321 .
1.3 RH. REEENE

R R H SR YR T A W A 2 i ) A% R [
KU BAE TR E, EANTREREEMET
[(26 £ 1)C, RH(70 £ 5)%, H/D14/10h] td3%. /)
Sk Plutella xylostella: RT3 M L¥59%. &
bW Tetranychus cinnabarinus, ¥ T &1 L
Bege, DAMERUE/E I . FAMEE R Bursaphelenchus
xylophilus, VAIJKHEEfIETR. DL 3~4 B84 HAEN
25 s
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1.3.1 XN EM R RN E SRR,
YR YE v R B BEACATAE Y FH TR R 5 AR, A R R
RYNFEEIRE N 5. 10, 25, 50, 100 mg/L
i, K. EBEEENEFE . RS B 2~
3w, NI RYER R B b FE, WIREA
1 4B, BEACPREE 3 K. 4t 48 h G4 HsET:
IRV
1.3.2 XEADrsE ARBEENE R
RBNET 3R R4ER R B MAGAT A H T R
W, MRERCR SR EIRE 0.001. 0.005. 0.01,
0.05. 0.1 mg/L 253, #H. iFEENmETR. 4
PR — B e S A T H AR 2 om G
e, AR 30 Sk, SEVH 2 h JE i E B I
HEAMET 20 ko MHHR4ER R B A3, 4
W1 A, MAHEEESE 3 K. B AR IR
FE B EEAR IR 24 10 s R F b 1 25 750 B
T, BT ANLAMEERFE, 24 h 5 TR EME
N LR LA
133 XAMHE&eZENERINE SRAREE
D52 Ak A DK AR 28 =5 P o VG o o L T )
Fif 2500 2%/mL Ao A7 BEE & o 43 PR R 4E
K B BAALATAEY N R, R T SRR
20.0. 10.0. 5.0, 2.5. 1.0, 0.5 mg/L iAW %
BU 10 pL BEiRZ5 WA 90 uL Mast & BV T
96 FLEFFRIR . PAE RYEE R B BIFL M AN IR,
FHRFEN 1 AbFE, MAFEEE 3 K. 24 h J5EBE
KRB A BRI 0
1.3.4 ¥HEHH  FH Abbott ARIFEIETIE I
DA IE

WIEFET % = (AL BRZHBET R — W FET )/
(1 — XMHBIET-H) x 100%, FH A SPSS19.0
5 LCs, 18 -

2 RS5O

2.1 Bt EMRNERK

R A D BRE . O RE R 4E B 2R AL
IK AR &, 4 ) S I R 1) R 11 946 B G v 4%
il H RSP A . BRBE R 4 TR 2R I B R AR AT
PRI LN 3%, ONIFA] 15 h NE; TR R4E
R IEPRERIK N 5%, MR 20 h B4, 5
Gh, A C-5 fiFpdk BRI, & TBDMS-
C1AE RO J H I R A R 78 47, URCERRAR A
Y GF,s4 FEIRAR I A R 44 7a~Tj (1) R E7E 0.65~

0.75 2 [B] #& 6] [ LT [E] 0.5~2 h B AT 920 Bl P2 4)
A B o

TERYER 3= B 4" IS R N, HIR 2
WS (g) BRI [ A, 292 h, HEWEICH
43 %, HABLEIHE 1 h AN, HRIEE
72% LA b BBERYERE R B B 7 SBEE I § RN
J& G ¥ p-TSA KA, FRBIMIIN, HRMN
AR, TUF- 3 0 1 (R s B 58 B B, TG 7 AR IR
RS 75% LA b BT 13 R EMER T
4" 4 LA BREOR, WEPERAG, KitkRe S TG
iR 4B 3= B B R B SR a~e, ITE
2h W5ER, RIS 62% . Htar i,
PR RN R R YT R B IR T RYER &R
B FITCHE R 4EH & B

XPRAEW 2= By RYEHE R B HPEH AR 4E R
H B HILM C-4", C-4'J C-4 FEEMATEA B
Ja, A EARL R IR H-4" AR AE,
3.17 BENE 4.6~5.0 18], RYEE = B HbEH H-4'
AL R B H 3.25 B8 2 4.6~5.0 Z[A], R4k
W B Bt H-13 M= #%EH 3.95 Bz =
4.2~5.5 ZIa), T B i o AR A4 de B 5 0 2 AE 160~
170 Z 8 2 tH— M RERIEAS 5, RIS H 3 e I 3
P %GS5 -
22 RHE. RiEEME

i H ARG PR AN R I A RA B 28
PG E S R (R 1) T L. R4ER % B C-
4" AT 3 i A R 1 B A TR 4R T
Z B C-4' fl C-13 fiTHEY . HALEYII LCsy fH AT
LA B2 1 ANBERRI 2 2 AN, fi74Ew
(I T 230 T B 5~10 5 A0 50 f5 LA o 5 R4E
B ML, K4EE R B C-4" BiiLfiTAE4Y) 8a~8c.
8e. 8f~8i XJ/NEIIE LT, H 8e Fl 8h i 14
BIF, HLCsoEH AN 9.2 M112.7 mg/L;
X AT i RV PR S5 R LB, { 8b. 8c 1 8e (1]
R T R4EE R B, 1L&%) 8d F1 8g~8j [
TGS RYETE = BAH Y A 2R U O 1 B s
A LE L L&) 8b F1 8e fE PEML T K 4k 14
# B(LCsp=0.73 mg/L), H LCs, fH% 54 0.69 F
0.42 mg/L; HAML GV 55 T BHAL &Y .
Wi, LA 8e Xt 3 Ak I B A BAr
ATE

3 ZEig
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Table 1 Insectcidal and acaricidal activities of tenvermectin B derivatives against Plutella xylostella,
Tetranychus cinnabarinus and Bursaphelenchus xylophilus
LCs,fEH(95% B 15 X 1)
e LCjs value (95 CL)/(mg/L)
Compd. AN R i FARF 2
P. xylostella T. cinnabarinus B. xylophilus
8a 42.3(25.4~76.3) 0.014 3(0.010 1~0.020 3) 1.73(1.43~2.10)
8b 36.9(17.9~56.2) 0.001 9(0.001 3~0.002 7) 0.69(0.52~0.92)
8¢ 27.4(18.1~41.4) 0.002 1(0.001 5~0.002 8) 0.86(0.64~1.16)
8d 95.9(48.5~122.5) 0.002 9(0.001 6~0.004 2) 6.83(4.63~10.1)
8e 9.2(6.1~14.8) 0.002 7(0.001 9~0.003 7) 0.42(0.31~0.57)
8f 32.5(12.9~81.8) 0.015 5(0.008 8~0.027 3) 1.85(1.55~2.21)
8g 143.2(94.7~194.9) 0.003 9(0.002 6~0.006 1) 2.90(2.29~3.66)
8h 12.7(4.4~26.4) 0.003 1(0.002 0~0.004 9) 1.68(1.41~2.00)
8i 43.4(21.3~68.1) 0.003 4(0.002 1~0.005 3) 0.91(0.74~1.12)
8 76.2(54.4~102.2) 0.004 2(0.002 8~0.006 3) 1.09(0.91~1.31)
9a 523(441~625) 0.934(0.765~1.123) 9.15(7.88~11.45)
9b 529(413~701) 0.106(0.089 7~0.143) 3.25(2.92~4.07)
9¢ 552(400~661) 0.112(0.098~0.156) 5.80(5.01~7.89)
9d 606(512~691) 0.223(0.189~0.246) 16.8(12.81~21.34)
9e 487(367~628) 0.122(0.101~0.149) 2.79(1.99~4.01)
9f 554(490~719) 0.712(0.668~0.826) 10.5(8.46~14.25)
9g 822(682~930) 0.237(0.202~0.311) 13.5(10.62~16.11)
9h 588(413~689) 0.155(0.104~0.249) 7.68(5.99~9.29)
10a >1 000 4.58 6.34
10b >1 000 0.68 21.3
10c >1 000 1.50 9.74
10d >1 000 1.03 15.1
10e >1 000 3.12 51.3
ten\zc—\rilﬁetflgag}jlgone >1000 1.27 113
renv eﬁfﬁﬁf&iﬁghm de 570(498~651) 0.142(0.112~1.189) 6.34(5.87~6.99)
RYEHZ B

tenvermectin B

50.1(41.1~61.1)

0.002 8(0.002 1~0.003 7)

0.73(0.58~0.91)

DLRY4ER R B 450 AR, Wit a1
3IANRYIIE 23 MRYEF RBAATAY), HAEWY
it '"H NMR. C NMR #l HRMS ffiiF. 8.
AMTE I 2 S5 SRR, A 8e X 3 Bk iy
BABUF R REE. VIP RIS/ -TE TR R
SERRW, TERTA RN KSR R B BLLATAEY
o, R 2 AMREEES TR SR EE R A R
BRI R SR I R I ORK PRI,
X5 R e g U AL . LAY 8a~8j)
o TR A 3 B 1 K T B AR X i e 5 e
AEWHEIE. U EY C-4 604 & A [FHUL
BRI IRINEURRS, . 23S BT L B
B (R 1 B S TR R ] (R AR B
R, (AR T2 H (8h) 15 NEHCK R

TN SRR I, T At 2 el e e
B EARA o KA [F] Tl 2 Al R 1 0 o g R R
B, RYEEHE B C-4" fliAEMMEHZ R OR. i
C13-OH B K A=Ak 5 3 51 NAH SGTEVE B A
RFFE 2 (lepimectin)!™ AR RFZ RSV TETE
HEMWEAR, XHts— DU AAT YR B R
T2 R N 2R R R R A OC, A HUAR AR
PR PG B RS . AT gs
FH, B RLEE K B 4”00 5] NS TS5 R
B TCAE T R /NS 7 TH A R R -
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