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TR F G A, AL AEAKTE /N K G 028 R 2 T8 45 2 P i
AR E B A& BB I RSN BB ER T B (Green
Chemistry and Engineering Conference.2008) . tt4b, 2,32 R & n 1l 2 g Ad
A PR A, e 2Bl AR KB AL &4 (Advancing Sustainability Through
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FREm—— PR L R E K (Spinosad) , 432 38 1 & AME N 55 AWK A% Hu s 3
2, 1 HLBE AT RLB v K SR AN R SR AR bR A, JU R R A AN R R
i—— 3R A 4% (J. Comput.Aided.Mol.Des. ,2008,22:393-401) , T-20084F 3k 153
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[0006] A B $R A — Pt £, 0 22 R T AR AL 27 B T 1%, BDORS 22 R I 2K A (Spinosyn A) £
MMk R K fi# (Journal of Antibiotics,1998,51 (8) :795-799) , 3% KIF N K5
(Aglycone) FIAE SR AE % s AR Fa W RN N BRIl 1 PR AR P A IR AR 3, ik 53-8 -2, 4~
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[0009] (1) 7R F & Keda Al K INN KIS S (Aglycone) iU T 2 - FF L SURE ST
(TBDMSC1) Fil4——FF 2 FEMEIE (4-DMAP) , VB AU (B9 , 1145 FH TBDMSIE R AR 471947 72
SO M AT AL 5

[0010]  (2) /£-30°C~5C - S FRIE A AR IIAAL AL = 57 TR B Ak o = 55 F Tl
R HE (TTPSOTE) F12, 6~ H FEMLnE , VR A AR S B3N], flA 177 2 S TIPSR 9 I AT
W2

[0011]  (3) 7EVY KRR H , P FR A VA Ve BV IR B A & 0 21 97 2 AR P HE TBDMS , il
13907 B ELAR R (1) K IF N BT A3
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[0013] () 7E-78°C . FH S b, DL = REEL = S F IR R (TMSOTE) k57, #4 Aic
A5 WA 9-br IR AL, HlA39- BB H AL ™= 45 5

[0014]  (6) /E-10'C~0C. L JFA i, LA E BB IE FE I B Ak 5 W5 1 L 7-Ar 2 B IR 4
TIPS, 45177 AR & 1 KT P BT AE A6

[0015]  (7) = AR Y S AT, 7B T &R BRia R, R = s AEl 2 Tk (A 48 ok
WERCRCART 5 KPR N BERT A6 1707 52 A 42 , M e B P, 1143 R 2 R Z R
Y8,

[0016]  (8) LM N . £ LR LERIEFRH , FH10%Pd/CLE S MENIE T AL S HI8HI5 , 617
TR, AR O 2 R R

[0017] AR EIHIPL R AE T« LUK EE ™ 25 M 1 2 8 T RANJE R, &0 S S B i 1™
2, QB TE, WA I CH 2 R R AL B A e (I ROR S HF

() BAERES 3 :

[0018] "I [f [y S it 451 ) A & B i — AP Ul B, HC B 2 B B R I IR AR K I A, 1
SE it 9 A LAATART 77 2QBR 1A 22 B O BURIVE [ o AR 5 b33 AR AT B AR N TR AT A R B BRI 2
SR PA A H P S A T B S T AR R BH BRI R G Y T

[0019]  sEjifaf31

[0020]  J%3.11g (7.71mmol) Aglyconei’s T-60ml CH2CloHt, B3 V&R E R+, R N A
1.83g (14.98mmo1) 4— — F Z LML IE (4-DMAP) F11.39g (9.22mmol) U] J — F B &bkt .
P2V RO B FEBh S 45 1 O o 52 VRN 120m 1 — 50 PR Be s B, 1 AT BR S ATA VR e 165
AU FTE KR B BT 1, s W 415 BIAE o RS tA i 0 3 (Vi : IR 4R =5
1,R¢=0.36) ,7332.88gtb- 51,77 Z73% . 'H NMR (400MHz ,CDC13) 6:0.03 (6H,Si (CHs) 2) ,
0.81 (3H,t,C23-H) ,0.87 (9H,s,CHs) ,1.20 (3H,d,C24=H) ,1.25 (1H,m,Cii-H) , (1.38-1.79,
2.25) (2HX6,Cs-H Cio-H,C18-H,C19-H,C20-H,C22-H) ,2.22 H,m,Cr—H) .2.39 (H,d, J=
13.4,Co-H) ,2.87 (1H,m,Ci2-H) ,2.99 (1H,Ci6-H) ,3.12 (1H,d, J=13.4Hz,Co-H) ,3.19 (1H,m,
Cs-H) ,3.43 (1H,m,Cs—H) ,3.67 (1H,m,C17-H) ,4.34 (1H,m,Co-H) ,4.69 (1H,s,Cx-H) ,5.77and
5.85(2H,dd,J=30.4Hz,Cs—H,Cs-H) ,6.79 (1H, s, Ci3—H) ;°C NMR (100MHz ,CDC13) 6:-4.51,
9.16,15.9,21.8,26.1,28.6,30.2,33.0,34.2,35.0,40.8,40.8,41.4,41.7,46.4,47.8,
48.2,49.7,72.7,72.8,77.1,128.5,130.1,144.3,148.2,172.8,202.7; IR (KBr) v:3467.9
(s) ,2955.5(s) ,2930.6 (s) ,2857.3(s) ,1724.2(s) ,1660.4 (s) ,1614.4 (s) ,1462.8 (m) ,
1375.1 (m) cm *;MS (ESI) cal for CsoHas0sSi[M+Na]'517.33428, found [M+Na] '517.33417.
[0021] s f51] 2

[0022]  }%0.99¢ (1.91mmol) L& 1E T 30ml CHoClorr, SRFGINANO.42g (4.01mmo1) 2,6-
TR E IR AR E-20°C )5, 218 N0 . 66g (2. 16mmo 1) = 53 P FE A AL = AR R
B, 0°C I Bi3ho FH50m] — 50 Gef B , A HLAH P v ROk IR S A VA TR 5% » oK IR ER BT 1
R 2R BR 22V 0 A S AT R B TE 4 & (LR O BR A HBE=1:10,R¢=0.68) , 43 3
1.08gtb &2, 77 285% .'H NMR (400MHz ,CDC13) §:'H NMR (400MHz ,CDC13) §:51.04 (18H,
CH3) ,1.25(3H,m,J=8.6Hz,CH) ,0.03 (6H,Si (CHs) 2) ,0.81 (3H, t,C23-H) ,0.87 (9H, s, CHs) ,
1.24 (3H,m,C24-H) ,1.19 (1H,m,Ci1—H) , (1.37-1.83,2.21) (2HX6,Cs-H, C1o-H, C1s—H, C19-H,
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Coo—H, Coo-H) ,2.24 (H,m,C7-H) .2.42 (H,d,J=10.1,Co-H) ,2.88 (1H,m,Ci2-H) ,3.02 (1H, C16-
H),3.08 (1H,d,J=10.1Hz,C2-H) ,3.22 (1H,m,Cs-H) ,3.46 (1H,m, Cs—H) ,4.05 (1H,m,Ci7-H) ,
4.34 (1H,m,Co-H) ,4.64 (1H,s,C21-H) ,5.76and5.84 (2H,dd, J=8.1Hz,J=33.1Hz,Cs—H, Cs~
H) ,6.87 (1H,s,Cis—H) ,7.71land 7.52(2,6-Lutidine) ;"*C NMR (L0OMHz ,CDC1s) 8;-4.65,
9.47,13.0,18.2,18.5,26.0,19.5,28.0,31.3,34.9,36.8,40.9,40.9 41.2 41.6,46.9,
47.8,48.8,49.8,72.8,74.7,76.0,128.9,130.0,143.5,148.2,172.7,203.6; IR (KBr) v:
2944.6 (s) ,2866.3 (S), 1725.0(s) ,1662.1(s),1462.4 (m) ,1369.2 (m) ,1256.1 (m) ,1148.5
(m) ,1097.1 (m) cm ';MS (ESI) cal for CssHes0sSiz [M+H]'673.46780,found [M+H]"
673.46775.

[0023]  sEifafs3

[0024]  50.71g (1.04mmol) A &42¥% T-30m1 PYS R , SR J5 A 40m1 Z, B3 F120m1 7K , V&
BYRT0C L 247N o [ 225 AR 5 P80 26 VR s 25 DU SR WS , S8 S KR e, ik FR S 4 Hh f
TR 418 CBEAEL, A ATUAH e To KR R T » 980 28 TRABR 2538 77 o KL it BE AT TeE I 2138 3
B (LB AmBE=1:5,Re=0.68) , /3 20.41gtb- 53, 72 71% ."H NMR (400MHz,
CDC13) 6:1.00 (18H,CHs) ,1.25(3H,t,J=8.6Hz,CH) ,0.81 (3H,t,J=7.5Hz,Cs3-H) ,0.94
(3H,d,Cos—H) ,1.23 (1H,m,C11-H) , (1.42-1.88,2.36) (2HX6,Cs—H, C1o-H, Cis—H, C19—H, C20—
H,Coo-H) ,2.26 (H,m,Cr-H) .2.41 (H,d,J=5.0Hz,Co-1) ,2.92 (1H,m, Ci2-1) ,3.04 (1H, Cis-H) ,
3.08 (1H,d, J=5.0Hz,Cs-1) ,3.23 (1H,m,Cs—H) ,3.50 (1H,m,Cs—H) ,4.03 (1H,m,Ci7-H) ,4.46
(1H,m,Ce-H) ,4.65 (1H,s,Cxu—H) ,5.8land 5.87 (2H,dd, J=15.2Hz,]=9.8Hz,Cs—H,Cs—H) ,
6.88 (1H,s,Cis—H) ;"°C NMR (L0OMHz,CDC13) 8:13.0,18.4,9.6,18.6,19.5,28.1,31.3,34.8,
36.8,40.1,40.8,41.2,41.7,47.2,47.8,48.9,49.7,72.5,74.7,75.9,129.3,129.6,
143.6,147.8,172.7,203.6; IR (KBr) v:3303.6 (s) ,2994.2 (m) ,2914.1 (m) ,2856.7 (m) ,
1896.1 (w) ,1640 (s) ,1594.4 (s) ,1563.5(s) ,1515.5(s) ,1403.8 (m) ,1374.3 (m) ,1308.5
(m) ,1291.0 (m) ,1237.8 (m) ,1205.8 (m) ,1108.2 (m) cm *;MS (ESI) cal for CssHss0sSi[M+H] "
559.38133, found [M+H] '559.38164 .

[0025]  siifafsi4

[0026]  ZE50m1 8 A AIANO.91g (4.09mmol) 3—7. 48 H:—2 , 4— — F 4 JE B8 250 . 5m L T i
0.87g (4.19mmol) 2,2, 2- = F-N-ZK LW Z LB . 14g (8. 26mmo 1) B EREH , 5 iR L
18h o 98 8 1RRR 22 v 700, L= S AT RE R (8 4 B8 (LR 4G ik =4:1,Re=0.51) , 1%
B1. 35g LI BAE4 , 7= 2287 % . 'H NMR (400MHz , CDC13) 6:1.31 (m, 3H,CHs) ,1.35 (m, 3H,
CHs) ,3.15 (m, 1H,CH) ,3.22 (m, 1H,CH) ,3.50 (s, 3H,CHs) ,3.59 (s, 3H,CHs) ,3.61 (m, 2H,CH2) ,
3.69 (m, 1H,CH) ,3.75 (m, 1H,CH) ,5.25 (s, 1H,CH) ;6.88 (m, 1H,CH) ,7.14 (s, 1H,CH) ,7.33 (m,
1H,CH) ,7.44 (s, 1H,CH) ;7.59 (s, 1H,CH) ;"*C NMR (100MHz,CDC13) 6:15.6,17.8,59.2,61.1,
67.8,70.7,79.7,82.0,96.2,117.3,119.5,120.4,125.4,129.2,129.4,133.9,143.6; IR
(KBr) v:2978.9 (m) ,2932.9 (m) ,2833.3(m) ,1715.0(s) , 1598.5(m) ,1553.1 (m) ,1489.3
(m) ,1450.9 (m) ,1340.5 (m) ,1286.3 (s) ,1208.6 (s) ,1161.4(s) ,1122.2(s) ,1102.3(s) ,
1043.9 (m) cm ' ;MS (EST) cal for CisHsaFsNOs[M+Na] 414.14988, found [M+Na] 414.15034.
[0027]  sCiafs15

[0028]  Z£50m1 8 LR AR INNO. 16g (0. 29mmo 1) 4k 43,0 12g (0. 31mmo1) 4k &4 1
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sml SR 4T, —78°C T ANAO. 05m 1 = 55 FF LMl I — FF AR , TR B U R The B Eh /KR K
R, ZSR B A E Y, o KRR BB AT B, 98 HE 28 AR 2538 70 o FHL it HEAT R 3 4
B (LR LB Ak =1:4,Re=0.60) ,150. 14gtb 55, 7276 % . 'H NMR (400MHz , CDC13)
§:0.83 (3H,t,J=7.5Hz,C23-H) ,0.92 (1H,m,Ci1—H) ,1.23 (3H,d J=6.4Hz,Cos—H) , (1.37-
1.93,2.27) (2HX6,Cs—H, C10-H, C1s-H, C1o-H, C20-H, C2o—H) ,2.40and 3.10 (2H,m,Co-H) ,2.17
(H,m,Cr—H) ,2.88 (2H,m,Ci2-H) ,3.03 (1H,C16—OH) ,3.22 (H,m Ci2-H) ,3.45 (H,m,Cs—H) ,4.06
(H,Ci7-H) ,4.32 (1H,m Co-H) ,4.67 (1H,m C21-H) ,5.84and 5.86 (2H,dd,J=22.8Hz,Cs—H, Cs~
H) ,6.85 (1H,Ci3-H) ;1.28 (3H,d, J=6.5Hz,Cs -H) ,1.30 (2H,0-CHs) ,3.14 (1H,t,Cs -H) ,
3.47 (1H,t,Cy -H) ,3.50 (3H,s,C2 —0CH3) ,3.50 (3H,s,C5 —0-C—CHs) ,3.73 (1H, t,Cx -H) ,
3.70 (1H,Cs -H) ,3.57 (3H,s,Cs —0CH3) ,4.85 (1H,s,Cr -H) ,1.09 (18H,3H) ,1.25 (3H,CH) ;1°C
NMR (100MHz ,CDC13) 6:9.6,13.0,15.9,17.9,18.4,18.6,19.5,28.1,31.4,34.9,36.5,
36.8,37.7,41.2,41.6,46.6,47.8,48.4,49.6,59.4,61.2,66.7,68.1,74.7,76.0,77.4,
78.4,82.2,82.3,95.8,129.3,129.6,143.6,147.8,172.7,203.6; IR (KBr) v:2967.7 (s) ,
2939.7(s) ,2867.8(s) ,1723.5(s) ,1661.7 (s) ,1459.4 (m) ,1379.5 (m) ,1289.6 (w) , 1258
W) ,1215.0 (W) ,1118.9(s) ,1056.1 (s) ,1030.8 (s) cm *sMS (ESD) cal for CasHra0sSi[M+Nal®
783.48378, found [M+Na] '783.48396.

[0029]  sitafs6

[0030]  7E50m1 & IHEH INAO. 21g (0. 28mmol) A5, 15ml Z. fEF12. 5ml 40 % Sz , 0
C R SN 1 2h . B F K BB, IRIR AN L, e 8 21, 2R CEE AR EL, A MU 08, Y&
e 2% oKL HEAT RER (1 0 58 CRhilk : 2R 4 BE=1:1,Re=0.630) ,7530. 12¢tb 546, 7=
#74% .'H NMR (400MHz ,CDC13) §:0.82 (t,3H,Cos—H) ,0.92 (m, 1H,Cui—H) ,1.23(d,3H,J=
6.4Hz ,Coa—H) ,1.37-2.27 (m, 12H, Cs—H, Ci0—H,Cis—H, C19—H, C20—H,C22-H) ,2.41and 3.12 (m,
2H,Co—H) ,2.17 (m,H, C7—H),2.88 (m,2H,Ci2-H) ,3.03 (m, 1H,Ci6-H) ,3.21 (m,H,Ci2-H) ,3.46
(m,H,Cs—H) ,3.62 (m,H,Ci7—H) ,4.32 (m 1H,Co-H) ,4.69 (m,1H,Cx—H) ,5.8land 5.87 (m,2H,
Cs—H,Ce~H) ,6.78 (m, 1H,Ci3-H) ;1.28 (d,3H,J=6.5Hz,Cs —H) ,1.31 (m,2H,Csr —-0-CHz-) , 3. 14
(t,1H,Cr-H) ,3.48 (t,1H,Cy -H) ,3.50 (s, 3H,C2 —0CHs) ,3.50 (s, 3H,Cs —0-C—CHz) ,3.73 (t,
1H,C> -H) ,3.69 (m, 1H,Cs —H) ,3.57 (s,3H,Cs —0CCHs) ,4.83 (s, 1H, Cr —H) ;"*C NMR (100MHz
CDC13)6:9.5,15.9,18.0,18.6,21.7,28.5,30.2,34.2,35.0,36.4,37.5,41.3,41.6,461,
47.7,48.2,49.6,59.4,61.2,66.7,68.2,72.8,76.2,77.1,78.6,79.8,82.3,95.9,128.9,
129.5,144.5,147.6,172.8,202.9; IR (KBr) v:3348.1 (m) ,2969.7 (s) ,2931.0 (s) ,1720.6
(s),1659.9 (s) ,1608.2 W) ,1457.4 (m) ,1373.4 (m) ,1251.4 (m) ,1115.9(s) ,1036.7 (m) cm *;
MS (EST) cal for CsaHs209[M+Na] 627.35035, found [M+Na] 627 .35058.

[0031]  sEJiti 57

[0032]  #50.12g(0.19mmol) L& H6% T 2ml CH2Cle, PEHE, NN IE & 49 F 0 F10.09¢g
(0.30mmo 1) A& 407, FAMAO. 05m] = FH ALY 2., VR A A = T Hidk 18h . bR 4 F 1
RN FHBmL CHaC R B S8 i P BR SV BN VA ML e 4 » A MILRE 18, D8 s 28 TR 253 711 o R,
BATRER B B (A P ke BB =5:1,Re=0.56) ,7530. 10g4b 58, 7= %69% . ; 'H
NMR (400MHz ,CDC13) 6:6.70 (s, 1H,C13-H) ,5.82 (m, 1H,Cs~H) ,5.74 (m, 1H,Cs-H) ,4.78 (s, 1H,
Cr-H) ,4.60 (m, 1H,Co1-H) ,4.35(d,J=3.8Hz,1H,Crr—H) ,4.24 (m,1H,Ce~H) ,3.56 (m, 1H,Co -
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H) ,3.48-3.38 (m, 13H,Ci7-H, Cs —H,Cs—H,Cs —OCHs, Cy —OCHs, Cy ~0CHo—, C3 —H, Cs"—H) ,3.22
(m, 1H,Cis-H) ,3.08-3.02 (m,2H,0one of Co—H,C3-H),2.94 (m,1H,Cs -H) ,2.80 (m, 1H,Ci2-H) ,
2.34 (m,1H,one of Co—H) ,2.21-2.09 (m, 10H,Cio-H,C7—H,Cs»—H,N (CH3) 2) ,1.91-1.66 (m,5H,
one of Cs—H,one of Co—-H,one of C3»-H,one of Cs—H,one of Cig—H),1.47-1.28 (m,10H,
Cis—H,one of C20—H,Co2-H,one of Co»-H,one of C3»-H,C3-0C-CHs) ,1.21-1.17 (m,11H,
one of Cig—H,one of C20-H,Ce —H,Ci6—CHs3) ,0.85 (m,1H,Ci1i—H) ,0.75(t,J=7.2Hz,3H, Cos—
H) ;13C NMR (101MHz,CDC13) 6202.76,172.43,147.40,144.11,129.26,128.77,103.40,
95.43,82.22,81.05,80.53,77.67,76.61,76.03,73.61,67.88,64.84,60.84,60.26,
58.94,57.63,49.38,47.62,47.57,46.00,41.47,41.12,40.65,37.34,36.25,34.27,
30.92,30.06,28.36,21.59,20.95,18.90,18.33,17.75,16.08,14.15,9.30;MS MALDI) cal
for CaoHerNO1o [M+Na] 768.465718, found [M+Na] "768.465844.
[0033] K59
[0034]  #%0.09g (0.35mmo 1) fLAM)8¥E T 10ml 2,2 . B , ZR J5 N0, 0186g (0.0175mmo1)
10%Pd/Co ¥t T 1 NE T48ho R NLLE W I , 18 o YRR 25 IR 4 AL AT iR 18 49
THEP S FEE=8:1,Re=0.32) ,1330. 08g A ([ {4, M A Z L KR, 77 %91 % . 'H
NMR (400MHz ,CDC13) 6:6.86 (s, 1H,Ci3-H) ,4.84 (s, 1H,Cr—-H) ,4.65 (m, 1H,C21-H) ,4.45 (m,
1H,Co-H) ,4.21 (m, IH,Cy -H) ,3.91 (m, 2H,Cs—H) ,3.73 (m, 1H,C17—H) ,3.65 (m, 1H,Cs>—H) ,3.62
(m,2H,Cs-H) ,3.54 (m,1H,Cs -H) ,3.52 (m, 1H,Cs-H) ,3.52 (s, 3H,Cs —OCH3) ,3.50 (s, 3H,C2 —
OCHs) ,3.40 (s,3H,C3 —CH2) ,3.44 (m,1H,C3 -H) ,3.28 (m, 1H,Cis-H) ,3.16 (dd,J=14.5,
5.0Hz,1H,one of Co—H),3.09 (m,1H,C3-H) ,2.96 (m, 1H,Ci2-H) ,2.81 (m,1H,Cs -H) ,2.58
(dd,J=16.3,3.2Hz,1H,one of C2-H),2.39 (m,2H,Ci0-H) ,2.35 (m, 1H,Cr—H) ,2.26 (s,6H,
Cs-N(CH3) 2) ,1.95 (m,1H,0one of Cs-H) ,1.87 (m,2H,C>-H) ,1.81 (m,2H,Cs»—-H) ,1.46-1.55
(m,8H,one of Cs—H,Cig~H,one of Cis—H,Co0—H,C22-H) ,1.35 (m,2H,one of Cio—H,Cio—H) ,
1.27 (m,3H,Ce —CH3) ,1.25(dd, J=6.8Hz,3H,Cis—CHz3) ,1.16 (t,3H,Cy ~C-0CHz3) ,1.03 (m, 1H,
Ci1-H) ,0.82 (t,J=7.5Hz 3H,Ca23—H) ;*°C NMR (101MHz,CDC13) 6203.28,172.48,149.45,
145.07,103.22,95.73,82.11,80.28,79.56,78.48,75.72,75.55,73.35,68.14,67.83,
65.44,64.80,60.84,59.09,49.98,47.79,46.44,43.15,40.92,40.52,39.47,38.68,
37.94,34.21,32.94,30.76,29.91,28.35,26.94,24.43,21.83,18.89,18.69,17.73,
15.92,15.64,9.25.MS MALDI) cal for CsaHs409[M+Na] 770.481368,found [M+Na]"
770.481264.,



