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Synthesis and biological activities of alkaloids from allocryptopine

LI Haopeng,SHI Chenyan, LIU Ruiyuan, GENG Huiling

(School of Chemistry and Pharmey s Northwest A& F University ,Yangling , Shaanzi 712100, China)

Abstract: [Objective] A series of allocryptopine derivatives were obtained by modifying the structure
of allocryptopine and the antifungal activity against six phytopathogens and mortality against Psoroptes cu-
niculi were evaluated to provide basis for optimization and design of these chemicals. [Method]) In this pa-
per,twelve derivatives (A1—A12) were synthesized through structural modification on ten-membered N-
heterocycle and they were characterized by ESI-MS,' H NMR,and " C NMR. Growth rate method was used
to test antifungal activity of these compounds against six phytopathogens Valsa mali , Alternaria solani ,
Fusarium graminearum ,Curvularia lunata , Fusarium solani , Fusarium graminearum at the concentration
of 50 pg/mL and the dipping-insect method was used to test the activity against P. cuniculi at the concen-
tration of 5 mg/mL. [Result] Twelve derivatives were synthesized and their structures were confirmed by
ESI-MS,'H NMR and "C NMR. The bioassay results showed that these compounds exhibited different in-
hibiting effects against all the tested phytopathogens. They also had certain poisonous activity against P.
cuniculi. A11 had the highest inhibitory activity and acaricidal activity with the inhibition rate of 73. 28%
against Valsa mali and the lethality rate of 61. 55% against P. cuniculi. [Conclusion) Reduction of carbon-

yl of ten-membered N-heterocycle to hydroxyl increased the antimicrobial activity and acaricidal activity

(ks HIWT  2017-09-01

(e E] EREARPYIEEIH (31572038) ;BT 4 A 30 H (2016 NY-130) 5 B 75 45 1+ )5 B % 3 435 H (2014-03)
LAEHFA] AW C991—), B W s E AL+, FZEMNF G LA RIS . E-mail:lihpl983@126. com

DR ] BRRH 1977 ) de BV A L JSORE 3 5N AR 7 W VA 24 4 1B JL Ak ) MR 5

E-mail ; genghuiling@nwsuaf. edu. cn



1L

2N 45 < O B BT A 0 5 B T A T 97

and broadened the antifungal spectrum.

Key words: allocryptopine;structure modification;antifungal activity;acaricidal activity
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L1 # #
L1 #XmRE el RS R E (Valsa
mali) &0 R H (Alternaria solani) /N IR 55
SR @ (Fusarium graminearum ). & K 25 7 7% #
(Curvularia lunata ) . 54 % T J& 75 & (Fusarium
solani) K FEREIEIR W (Pyricularia oryza) , 175k
RABEEL KT F ARG 0 24t

S FE R B8 B R S (2015 4R 11 Il

B P A ] & B AR B L 2 VG JU R R B R 2R R R
S 45 Y2 5 M FE W B (Psoroptidae) B W (P, cu-
niculi) ,
1.2 RBL5EA XT4 BE SN b w
{875 BR 2N 5] » Bruker AVANCE [ 400 MHz #%
i L PR AN (f# E Bruker /A #)) , Finnigan Trace Jiiji%
X (% E Themo Finnigan A &]) .

5225 ) o it A AR TR0 e 43 B T A5 98, 5 %%
W% A T ( Azoxystrobin) J§ 25 (b 5 1 %% 5 A FF A
BN TP i) s A E T RE AL 0. 050~0. 074 mm (5 5
WEVEAL LT 700 s T o3 B ik il 50y 28 19
MV AR F L TC K 2 P AT G R o S 3 R T
e iR | A NS D =R s
1.2 HRKEUHERKR

DA B it B CAD Sy IR 2, 2 28 SCHR R B8 7 75 &
B2 F EARCS WA RS W 1 TR .
1.2.1 444 Al R 185 mg B 5 (0. 5
mmoD) Fl 10 mL G5 M A 50 mL B EE I H
FEAE B 203 #E N 212 m 0. 5 mL R R
((COCD) Wi 2 h 5 7= w iy . TLC # il
AN A VAo S O AR R | IS~ O A 1 B/
ER= VR 3 IR (BFIR 3~5 mL) , il
T AR B AR R B AL & W A1 (167 mg), j» %
86% .
1.2.2 444 A2 IR 148 mg B 5% (0. 4
mmoD A1 8 mL ZERAA 25 mL BJEEMH . N, ££
PR A 4 mL G EC A R R L BRI W (19, 7
mg/mL,Br,-AcOH) , = RHFE 1 h, H 5 E 44
B WUE R . R VR 2 IR (IR 3~5 mL),
VEWE e N, JE A 2 mL R 2RV W WE
L AIFE A E AR BEREEN (Voy @ Vg =
1 DB aifbf o @m AR S Y A2(48 mg) ™
21%,
1.2.3 444 A3 43518 185 mg B 5% (0. 5
mmoD A1 20 mL. Z R A 100 mL BRI+ . =
TR RE N L 22 5 mL T BC il A HNO,-AcOH
(ZHERLL 3« WA . L 15 min J5 )
AR R LT AR 8, TLC K 2 7w B 58 41 45 1k
N o K SRS A 50 mL yKK o, FAf AT NaHCO,
wWH pH Bk, B BE (15 mL X 2),
A A YA A& K ¥k 3 Ik, Jo/K Na, SO, +
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PECHERAE RN (Vg 2 Ve =10 ¢ DB 4ib15

R AL LAY A3(80 mg) . 77 H 38% .

a. (COCD, ,CHCl; , reflux;b. Bro-AcOH,N; ;¢. HNO3;-AcOH(3 : 2),15 min;d. I, , AcONa, EtOH, reflux;e. m-CPBA,0 °C ;f. LiAlH, , THF;
g. m-CPBA,0 °C ;h. CH31,CHCl; 3i. NaH(65%) ,CH;1, THF;j. NaH(65%) ,CH31, THF,40 °C ;k. CH;COCI;1. NaH(65%) ,CH;CH,1, THF

K1 Hirfb &Y Al~AL2 15 UL
Fig. 1 Synthetic route for target compounds Al— Al12

1.2.4 4ead A4 43 50% 370 mg B e S (1
mmol) F1 60 mL JE/K ZBEA A 150 mL [& JFE B2 M .
60 CMAALEPEV ff )5 % 10 mL 19 L W (0. 5
mol /L5 R WD . B RN 1 h, [ B om A
3 mL BEER IR I (AcONa) , 4822 2 )W 2 h, TLC #&
0 R S 58 4 A Ik OB . ZE TR A 40
mL S H B FEINA 30 mL 4 A NaHSO, /K
VW, W OE W, K OFH A & e AR E (15
mLX2), & I VLA 1 NaHCO; K&k 1
YA AR K Yk 3 W, JEUK Na, SO, T4, i i A
JEMT (Vg * V=5 D& alifbf5 o045 5 A

LAY A4(200 mg) . 2K 52%,

1.2.5 4ué&# A5 7 100 mL [B)E B 43 91 hm
A 185 mg(0. 5 mmoD) j| B it B 1 20 mI 45 1) 4
Ui sE 2 R AE VK R i #E 0.5 h, Z1g A 10
mL [8] 48 3 S8 A B R 4 (m-CPBA (K 20 %% 75 %0)
B EAT W, — 18 "C TR HE i 25 h, TLC £l )z
NESE A . IR ) RO VR g A 20 mL
FRAr 8K 5 201 Na, CO; I E AT A HL(30 mL X 3),
43 A PLM, Gk Na,SO, T 8, 6 A 2
Vo * Vg =10 = D43 B 4415 11 68k K B 1L
A A5(169 mg) , % 89 %,
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1.2.6 &&= A6 ¥ 185 mg(0.5 mmol) j| [z
mn B A 250 mL BB L A2y 60 mL oK
WE W (THE) (40 OO EM T2 DN ESE
G BRI A 40 mL I TGk THF ¥ i
() 2.5 mmol A AR5 (LiAIH,), 8 h j§ TLC #:
SN 5E 4 R 1) SN R 2 T AL 2
L 2 0 WO 77 AR A0 BRI 2 mL KR S
B 10201 NaOH ¥ 4. ¥ Wb H B 8 2R vE
b 8P R R R ZE B VA N AR BRI 2 T
Vs 2 Viamew =5 ¢ 120 85 44015 ) Jo & 14 R/
A A6(159 mg) . 7% 86 %,

1.2.7 b4 A7 ¥ 186 mg(0. 5 mmoD L&
A6 F1 20 mL PG IA 100 mL [&JE B A .
P40 C) i 58 4. W 5 2= 0 16 vk b i B
0.5 h G2 A 10 mL & [a] Gt 2K R B G-
CPBA KRR 75 ) AT W . —18 “C R+
R 25 hJg . TLC R & 58 4. 30 5 8 3 1)
SR B A 20 mL RF340 5% ) Na, CO,
VW, A 2B (30 mL X 3), & A WL, TGk
Na, SO, T, 2 U R Ve 46 A LA A = 9 . B
JEAEJENT (Vg * Ve =10+ 1D 23 B 24615 5 © 87
FEME S A7T(165 mg) . =% 80% .,

1.2.8 444 A8 KK 185 mg(0. 5 mmol) 4k
B A6 H 40 mL TR IA 100 mL (8] i 52
BRI MG, RHEERE. WA 2
mL CH, T, % T 8 #2208 th 3 B B AR
Y. &0 24 bl B8 AS P Rl BN 1 mL CHL T,
TLC K fz vy 58 40 o wd H i » Fl G K & i
P15 mL X 2), 4t T /515 5 @ K Bk &) A8
(165 mg) , =& 80%,

1.2.9 444 A9 [ 100 mL B FEEIH P fm A 37
mg(0. 1 mmoD L& ¥ A6 Fil 10 mL. T4y THF,
FURBEFE T AL 5 mg PRFL/% 65 %0 1) NaH , &
ANFF AL . 5 min J5 R NIE P INA 2 mL
CH, T, # A FE S 20 h J5 TLC A I B v 58 4= .
2y 3 mL RV RN . IO R 46 2 T J5 A
10 mL CH,Cl, #f# . P A 10 mL 7K, F & 15 % B
(10 mL X'3), & I A HLAH . H13& & g5 K Na, SO,
PR AT (Vg * Ve =10 = D 2 B 246150
SRR A A9(28 mg) . = H 784,

1.2.10 444 A10  AKK¥H 186 mg(0. 5 mmol)
L&Y A6 F1 15 mL T4 THF fii A 100 mL |5 i
B, 8 RGBT A 0. 2 g KRR 4
#6521 NaH, 80 ‘Cn#EIyE 1 h J5 .15 (1 A& 7

VW PR 3 40 °C o 2 mL T i e 92 0% i
A FR B .8 h Jg TLC Kl 5 Rk 5z i 58 4.
T 10 mIL H VAR KR S 9 e 28 T3 0 A2
40 mL ZKFI 40 mL = G H G 30 B 0 L RO R
JKAF — S P B 2K B (20 mL X 2), & 34 WL AH .
I FhK B 2 W, K Na, SO, T # . i I AE )2
(Vo P Ve =8 DB 4ifefdH @ RIS
¥ A10(140 mg) , ;=% 78 %,
1.2.11 4ea4p A1l KK 100 mg(0. 27 mmol)
&Y A6 17 mL T4 CH,CL, in A 50 mL [ Ji§
B A8 i 4 mL ZEES (CH, COCD L & i
B 16 h, TCL Kl )2 i 58 42 . A 10 mL H,O /K
il 240 LA A NaHCO, 35 pH Zp
PEHMIN 15 mL K AT 16 mL Z 4 W %8 i B 00 Mo
KA — S B 2B (15 mL X 2), & 34 WA . 1
I E KB 2 K, TEK Na, SO, T, 78 T3 R 3
f L LR EE/ B (Vg * Vg =13 1) E4E
f o AUE L W B T A5 B E AR RN G AL (71
mg) R 5%,
1.2.12 &4 Al2  HKIK¥ 186 mg(0. 5 mmol)
&Y A6 F1 15 mL T4 THF fim A 100 mL & Ji§
B, e EE T At m A 0.2 g NaH (3 mmol), 80
Com#AEGE L h fF . FHARRER. RIEEIR,
# 1.5 mL TR BEd T 5 mL 144 U & vk g oh
FiReJG 1 3 KIMA LR R, 24 h Jg TLC £
I JECRE BN SE 4, A 10 mL B VR K R
WEZE THR L, INAZY 40 mL /K H1 40 mL — 4 F
T RE VS T E SR W, KA A JE AR IR (20
mLX2), & A LA, A &SR KPE 2 . Tk
Na, SO, T4 ERHEZEN Vi * Vepger =5+ 1)
SrE it B E ER LG Y A12(130 mg) , 7
70%
1.3 EMEHRIE

K F T 3 (ESI-MS) il % 2 4 3% (' H NMR
PC NMR) S5 b1 F B, dHE & A1~ A12 B 25
HEAT AL
1.4 &W Al~AL2 £MFEEMNE
4.1 REER RAWEZERKBRES M H
WAL E Y Al~A12 XF 6 Fi Ak i AE 4 9 it 5 1 A K
SN IEPE . M EHEFIPRE N 5 mg REIALG W58
VETRF 8 5% DMSO K% LA WS 1 i 5
IR FS 5 60 11 DMSO 7K B R 2 25 106 B
10 mL R SO0 B S 90 mL L PDA $5
FREET 50 C A R EUR 5. 45 3 BT &k BE O 50
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pg/mLI 250 12 BB A K B8 A9 8% 3% LY, 45 L
10 mL, ¥ H145 . ORI R (R B A% 5 mm)
PR LR IR b BSR4 3 3 AT T
MR 606,28 C FEIREEFR 72 hy T 38 Lk
P TS EAR (mm) L 3R U 22 A4 K i R (Gin-
hibition rate,IR) :
IR=(d.—d,)/(d.—d,)*x100%,

Ared. s A AT IE B HAR . d. WFE S A
W5 Y HAR o do HWEPEEA G mm) ..,

14,2 FuEH RS EH RN — 38
T I A A R R k2 e 2 . 43 B AR
BRI RE & A1~A12 5.0 mg, A 0. 1 mL DMSO #
FEIEfE, M 0. 1 mL - E-80,0. 8 mL Jfi & 43 %X
0. 9% WA= BRER K L 88 75 4R35 T ¥ i 35 50 5 T 1 45 2
WHER 5 mg/mL LR 25 . 25 A B4 CK

0.5 mL DMSO,0. 5 mL AJmM:3-80 1 4. 0 mL FJ i
TR0, 9 A R K IR AW, 7E 48 fL 41 i B
Fel AL & A 0.2 mL 25w A1 20 B
PRI RERP 2R 3 A KR IRARE Tl
AR 22 CREEFRAEN .24 h R &4 R/, R
Ho o3 B BRI A AN T 3h B SR g A RO ) 5k
IRFETS . PAZS FXTHRZE CK oy 2 BT R BUE R

B2 = FE T M5t 5/ i B B <100 %4,

REIE BFE 3 = (245 1 20 BUOE % — X BE 2 305k
) /(1 — X BB ) X 100% .

2 AR5

2.1 B EYWHERMER
HErfb 59 Al~Al2 BELfEPE i J ESI-MS %4
PO 1,V H NMR(S) & C NMR(S Ei 4t L35 2.

F1 12 WLEWHIELERR ESIMS HiF

Table 1 Physico-chemical properties and ESI-MS data of the target 12 compounds
L& LURS TRE/ % M i/ C i (m/2)
Compound State Yield Melting point ESI-MS

Al IR O H K Pale yellow powder 86 151~152 352.2 [M]"!
A2 H {443 K White powder 27 181~182 450.1 [M+H]"
A3 ¥ A Pale yellow crystal 38 202~203 415.2 [M+H]*
A4 T o, & Colorless crystal 52 88~89 384.1 [M+H]"
A5 {445 K White powder 89 140~141 386.0 [M+H]"
A6 Jo o, A& Colorless crystal 86 160~161 372.1 [M+H]*
A7 H 8y K White powder 80 138~139 388.0 [M+H]*
A8 H @8 K White powder 80 138~139 386.1 [M]*
A9 T An & Colorless crystal 78 164~165 386.0 [M+H]"
Al0 H 8 K White powder 78 210~211 386.1 [M]+
All 5 4, [ A& White solid 75 300~303 354.2 [M]*
Al12 115 [ & White solid 70 264~265 100, 6 [M+H]*

K2 12#MERELEYWH'H NMR(S E"C NMR(S) # 18
Table 2 'H NMR(8) and *C NMR(3§) data of the target 12 compounds

'H NMR(&)
(CDCl3 /CD3;OD, 500 MHz, TMS)

aY

Compound

13C NMR(8)
(CDCl; /DMSO-d; ,125 MHz, TMS)

7.53(s,1H, H-13),7. 47(s, 1H, H-1),7. 31(d, J =8. 3
Hz,1H,H-12),7.19(d.J =8. 3 Hz,1H, H-11),6. 84 (s,
1H,H-4),6.06(s,2H,-OCH,0-),5. 16(d, J=14. 7 Hz,
Al 1H,H-8),4.84(d,J=14.7 Hz,1H, H-8"),4. 22(m, J =
11.5 Hz,1H,H-6), 4. 04 (m,J=11.5 Hz,1H,H-6",
3.96(s,6H,2X —0OCH;3),3. 54(m,J=13.6 Hz,1H, H-

5),3.21(m,1H,H-5"),3.16(s,3H,N—CH3)

154. 4 (C-9),149. 6 (C-3),148. 6 (C-10), 146. 0 (C-2),
135.2(C-14),125. 7(C-4a) ,123. 8(C-12a) , 121. 7(C-14a) ,
118.4(C-8a),118. 2(C-12),115. 4(C-13),113. 2 (C4),
108.0(C-1),103. 0(C-11),102. 1 (— OCH,O —), 61. 3
(—OCH3),60.8(—O0OCH3),60. 4(C-6),55. 2(C-8),44. 6
(N—CHj3) ,23. 8(C-5)

190. 7(C=0),151. 8(C-3),149. 3(C-10),148. 1(C-9),

7.42(s,1H,H-11),7.23(s,1H,H-1),6. 85(s, 1H,H-4),

6.07(s,2H, —OCH:0O—),4. 70(s,2H, H-13) , 4. 07 (m,
A2 1H,H-8),3.94(s,3H, —0OCH3),3. 92(s,3H, —OCH3) ,
3.80(m, 1H, H-8"),3. 44 (m, 2H, H-6), 3. 19 (s, 2H, H-

5),3.04(s,3H,N—CH3)

7.47(s,1H,H-11),7.04(s,1H,H-1),6. 66(s, 1H,H-4),
5.97(s,2H, —OCH:0—),4. 15(s, 2H, H-13), 3. 94 (s,
A3 3H,—0OCH3),3.87(s,3H, —OCH3),3. 81(m,2H,H-8),
3.41(m,1H, H-6),2. 89(m, 1H, H-6"),2. 60 (m, 1H, H-

5),2.36(m,1H,H-5"),1.80(s,3H,N—CH;)

144.9(C-2),124. 9(C-4a),124. 2(C-12a),122. 0(C-14a) ,
121.1(C-8a),118. 4(C-12),117. 0(C-11),108. 1 (C-1),
105.4(C-4),102. 0(—0OCH,O—),59. 8(—0OCH3),56. 1
(C-6),55.4(—0OCH;3),54. 0(C-8),41. 5(N—CH3),36.9
(C-13),23.4(C-5)

190.2(C-14),151. 1 (C-12),151. 1 (C-3), 148. 5(C-9),
147.0(C-10),146. 5(C-2),135. 3(C-4a),132. 5(C-14a) ,
131.1(C-12a),124. 6 (C-8a),110. 4(C-1),110. 2(C-4),
107.7(C-11),101. 3(—0OCH;O—),60. 9(—0OCH3) ,57. 4
(—OCH3),56.1(C-6),49. 6(C-8),41. 1(N—CH3),40. 3
(C-13),32. 7(C-5)
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Compound

'H NMR(d)
(CDCl; /CD3;OD, 500 MHz, TMS)

13C NMR(8)
(CDCl; /DMSO-ds , 125 MHz, TMS)

A4

A5

A6

A7

A8

A9

Al0

All

Al2

7.69(d,J=8.6 Hz,1H,H-12),7. 41(s,1H, H-1),6. 94
(d,J=28.6 Hz,1H, H-11),6. 68 (s, 1H, H-4),5. 99 (s,
2H,—0OCH,O—),3. 94(s.3H, —OCH3), 3. 83 (s, 3H.,
—OCH3),3.07(m,2H,H-8),2. 48(m,2H,H-6) ,1. 94 (s,
3H,N—CHj3),1.91(s,2H,H-5)

7.42(d,J=8.5 Hz,1H,H-12).,7. 23(d, J=8.5 Hz,1H,
H-11),7.03(s,1H,H-1),6. 84(s,1H, H-4),6. 03(d, J=
11.3 Hz,2H,—OCH,0—) ,4. 98(d,J=13.4 Hz,1H, H-
8),4.93(m,1H,H-13) ,4. 90~4. 76 (m,1H,H-13") ,4. 69
(s,J=13.4 Hz,1H,H-8"),4. 12(s, 1H, H-5),3. 91(d,
J=10.0 Hz, 6H, 2 X — OCH3), 3. 48 (s, 1H, H-5"),
3.37~3.33(m.1H,H-6),3.08(s,3H, —NCH3) ,2. 86 (s,
1H.H-6"

7.09(s, 1H,H-1),6.96(d, J=8.1 Hz,1H, H-12).6. 75
(d,J=8.1 Hz,1H,H-11),6. 60(s, 1H, H-4),5. 92 (s,
2H,—OCH,0—),5.32(s, 1H, H-14),4. 03(d, J=13. 3
Hz,1H, H-8), 3. 84 (s, 3H, — OCH3), 3. 77 (s, 3H,
—OCH;),3.62(d,J=13.3 Hz,1H,H-8'),3. 44 (d,]J =
10. 6 Hz,1H,H-13),2.95(t, 1H, H-5),2. 83(d, J=12. 4
Hz,1H,H-6).2. 67(dd, ] =10.6,7. 7 Hz, 1H, H-13"),
2.62~2.55 (m,1H,H-5),2.48(s, 1H, H-6"),2. 09 (s,
3H,—NCH;)

7.50(d,J=8.0 Hz,1H,H-12).,7. 23(d, J=8.0 Hz,1H,
H-11),7.14 (s,1H,H-1),6. 63(s,1H,H-4),5. 92(s,2H,
—OCH,0—),4.89(s,1H,H-13),4. 81(d,J =13.5 Hz,
1H,H-8).4. 62(d, J=13.5 Hz, 1H,H-8"),3. 91(s,6H,
2X-OCH3),3.91~3.73(m,1H,H-13"),3. 48(s,1H, H-
5),3.19¢s,3H, —NCH;),3. 07(m,2H,H-5",6),2. 45(s,
1H,H-6"

7.46(d,J=7.5 Hz,1H,H-12),7.31(d, J=7.5 Hz,1H,
H-11),7.12(s,1H,H-1),6. 70(s, 1H,H-4),5. 98(d, J =
6.4 Hz,2H,— OCH,O—),5. 85(s, 1H, H-14) , 4. 78 (d,
J=13.1 Hz,2H,H-8,13),4. 49(d,J=13. 1 Hz,1H, H-
8'),3.85(s,3H, —OCH3),3. 82 (s,3H, —OCH3), 3. 62
(s,2H,H-13",5),3. 36(s,3H, —NCH;),3. 22~3. 07(m,
1H,H-5"),3.00(d, J =4. 4 Hz, 1H, H-6),2. 97 (s, 3H,
—NCH3),2.50(s,1H,H-6")

6.99(s,1H,H-1),6. 94(d, J=8. 2 Hz,1H,H-12),6. 72(d,
J=8.2 Hz,1H,H-11),6. 62(s, 1H, H-4),5. 93(d, J=6. 3
Hz,2H,—OCH;O0—),4.84(d,J=7. 3 Hz,1H, H-14) ,4. 06
(d,J=14.6 Hz,1H, H-8),3. 84(s,3H, —OCH3),3. 77 (s,
3H.—OCH;).3.63(d.J=14. 6 Hz.1H,H-8".3.37(d.J =
10.6 Hz,1H,H-13),3. 07(s, J=9. 3 Hz,3H,16—OCHj3),
3.04(d,J=10.6 Hz,1H,H-13"),2.79(d,J=12.5 Hz,1H,
H-5).2.72(m,1H, H-6).2. 53(t,J=12. 5 Hz. 1H. H-5"),
2.42(d,J=14.5 Hz,1H.H-6").2. 06(s.3H, —NCH3)

7.31(d,J=8.6 Hz,1H,H-12),7. 14(d, J=8. 5 Hz,1H,
H-11),6.94(s,1H,H-1),6. 89(s,1H,H-4),5. 96(d, J=5.0
Hz,2H, —OCH,O—),4. 88 (s,1H,H-14),4. 74(s, 2H, H-
8),4.45(s, 1H,H-6),3. 96 (s,3H, —OCH;),3. 95(s,3H,
—OCH;),3.90(d, J=1. 6 Hz, 1H,H-6),3. 79 (s, 3H, 14
—OCH3),3.53(d,J=5.4 Hz,2H,H-6",H-13),3.40(d,
J=15.9 Hz,3H.N—CHj3).3. 32(s.3H,N—CH;),3. 27
(s,1H,H-13"),3.17(s,1H,H-5),3. 06(s,1H,H-5")
7.18(d,J=8.5 Hz,1H,H-12),7. 15(d, J=8. 6 Hz,1H,H-
11),7. 03 (ss 1H, H-1), 6. 84 (s, 1H, H-4), 6. 03 (s, 2H,
—OCH,;0—),4.90(m,1H,H-8),4. 69(d, J=15. 9 Hz,1H,
H-8"),4.05~3.96(m,2H,H-6),3. 93(d, J =8. 6 Hz,6H,
2X —O0CH;),3.36(d,J=18. 6 Hz,2H,H-13),3. 13~
3.07(m,2H,H-5),2.97(s,3H, —NCH3)

7.09(s,1H, H-1),7.01(d,J=8.3 Hz,1H,H-12),6. 76 (d,
J=8.3 Hz,1H,H-11),6. 64(s,1H,H-4),5. 97(dd, J=6. 5,
1.5 Hz,2H, —OCH;O0—),5.00(d, J=7.4 Hz,1H,H-14),
4.08(d, J=14. 5 Hz,1H, H-8).3. 89 (s, 3H, —OCH3) ,
3.81(s,3H,—OCH;).3. 66(d,J =14. 5 Hz,1H, H-8"),
3.36~3.26(m,2H,14—0OCH; —),3.26~3.17(m, 1H,
H-13),3.03(d,J=12.7 Hz,1H.H-13"),2. 87~2. 76 (m.,
2H,H-6),2.56 (m,1H,H-5),2. 46 (m, 1H,H-5"),2.13
(s,3H,N—CH3),1.11(t,/J=7.0 Hz,3H,—CHj3)

191.5(2 X C=0),156. 2(C-3),148. 5(C-10), 146. 0 (C-
9),145.6(C-2),131. 9(C-4a),130. 7(C-12a),127. 0 (C-
14a),126.6(C-8a),111. 5(C-12),110. 8(C-1),109. 3(C-
4),109.3(C-11),101. 2(—=0OCH20—),64. 2(C-6),60. 8
(—OCH3),55. 9(—0CH;3),50. 3 (C-8),42. 4(N—CH3) ,
28.8(C-5)

201.2(C-14),151. 7(C-3),151. 0 (C-2), 149. 0 (C-9),
147.4(C-10),133. 6(C-4a),130. 5(C-14a),129. 2(C-12a) ,
127.8(C-12),127. 4(C-8a),122. 3(C-1),114. 5 (C-11),
109.5(C-4),102. 2(— OCH20 —),64. 5(C-6),60. 6 (C-
8),59. 9(—0OCH3),56. 1 (—=NCH;3),55. 0(—0OCH;),
41.7(C-13),29. 8(C-5)

151. 4 (C-9), 147. 8 (C-3), 146. 3 (C-10), 146. 1 (C-2),
139.4(C-12a),132. 5(C-4a),131. 8(C-14a) ,131. 6(C-8a) ,
126.5(C-12),110. 5(C-11), 110. 0 (C-4), 105. 7(C-1),
100. 8(—0OCH;0—),71.11(C-14),60. 8C(—0OCH3) ,59. 9
(C-6),55.7(—0OCH3),52. 3(C-8),47. 1(C-13),42. 2
(—NCHj3) ,33.5(C-5)

151.3(C-9), 146. 7(C-3), 146. 8 (C-10), 146. 2(C-2),
136. 5(C-4a),131. 5(C-14a),132. 6(C-12a) ,132. 6(C-8a) ,
125.8(C-12),110. 4(C-11),109. 9 (C-4),105. 1(C-1),
100. 8C— OCH;0O —), 81. 1 (C-14), 60. 63 (C-16),58. 9
(—OCH3),54. 8(—0CH3),52. 0(C-8),45. 7(C-13) ,41. 4
(—NCHj3),32. 1(C-5)

151. 4 (C-9),147. 6 (C-3), 145. 8 (C-10), 146. 7(C-2),
138. 2(C-4a),132. 5(C-12a),131. 8(C-14a) ,131. 5(C-8a) ,
126.7(C-12),111. 2(C-4),108. 9(C-1),104. 8(C-11),
101. 7(—=0OCH;0—),79. 1(C-14) ,64. 1(9—0OCH;3),59. 9
(C-6),59.1(10—0OCH3),52. 1(C-8),43. 8(N—CH3),
41. 1(N—CH3) ,30. 3(C-13),29. 1(C-5)

151. 2 (C-9), 147. 7(C-3), 146. 5 (C-10), 146. 2(C-2),
137.2(C-4a),133. 3(C-14a) ,132. 6(C-12a) ,132. 6(C-8a) ,
126.9(C-12),110. 1 (C-11),109. 9(C-4), 105. 3(C-1),
100. 8C— OCH;0O — ), 80. 0 (C-14), 60. 63 (C-16),59. 8
(—OCH3),56. 8(—0OCH3) ,55. 6(—OCH;),52. 0(C-8),
45.7(C-13),42. 4(—NCH3) ,33. 0(C-5)

151. 04(C-9),147.51(C-3) ,146. 41(C-10) , 146. 07(C-2) ,
138.02(C-4a),133. 05(C-12a),132. 85(C-14a) ,131. 5(C-
8a),127.1(C-12),110. 1(C-4),109. 8(C-1),105. 6 (C-
11),100. 7(-OCHz0-), 78. 04 (C-14) , 64. 01 (9-OCH3) ,
60. 7(C-6),59. 66 (10-OCH3),55. 59(14-OCH3) ,52. 1(C-
8),45.5(N-CH3),42. 2(N—CH3) ,33. 3(C-13),29. 7(C-
5)

151.3(C-9), 148. 4(C-3),148. 0 (C-10), 145. 5(C-2),
124.2(C-12a),123. 8(C-4a),122. 7(C-14a) ,122. 3(C-8a) ,
119.9(C-12),113. 4 (C-11),108. 1 (C-4),105. 3(C-1),
101. 7(¢C-15),66. 1(C-14),61. 5(C-8),61. 4(—OCH3) ,
59.6(C-6),55. 1(—OCH3),38. 0(—NCH;3), 28. 2(C-
13),23.4(C-5)

151. 0 (C-9), 147. 5(C-3), 146. 4 (C-10), 146. 1 (C-2),
138.0(C-4a),133.0(C-12a) ,132. 8(C-14a) ,131. 5(C-8a) ,
127.1(C-12),110. 1 (C-4),109. 8(C-1),105. 5(C-11),
100. 7(—=0OCH;0—),78.0(C-14),64. 0(9—OCH3) ,60. 7
(10—0OCH3) ,59. 6 (C-6),55. 6(14 —OCH; —),52. 1(C-
8),45. 5(C-13),42. 2(N — CH3), 33. 3(C-5), 15. 43
(—CH3y)
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12 F AAREE ) (50 png/mL) X 6 AR 19 I
B P PR S0 T 5 P E 25 R LA 3. R 3 R 4
R 2R W 3 2 B A B — A9 400 T 35 1 5 EL X
A - T A A R T g T R g R {ELA
BRBCR AR AN 25 ) % I TR G . X LR B A )
AZ A6 FI AL X 6 A1 T B A4 4 i R 4 B
259 B A B W . X AT RER I N B A2

Yy, A AR TS I RS M LA A6 RN
ST 1A B BE I T F2 35 L A6 G 0 0 400 1A 3 1 A
AR AW ALL B R T IR B IR, B8 T A
e A [i) Bsf JEL 22 ) A7 BEL DA /1N » Ak 45 400 ) 400 R 3 P A5 3
P, LB AL XF S R R 0 B 0 0 TR O T A
s MR IR 73,2800, HH HAb &4 A6 Fil A2 Xt 6
T (A8 3 AT 19 A 70 o) 3 LA R

x3 BERALEYIT 6 MEY KRR EE
Table 3 Antigungal activity of the target compounds against six plant pathogenic fungus %
ey AR L T T i 795 07 147 OEZ R TR AR R E TR LS L
Compound Vu[.wfz A[Zerna{‘m Pu.&grmn’l Curvularia I‘umrufm Pyricularia
mali solani graminearum lunata solani oryza
ol ﬁﬁjﬁﬁﬁgj A 9.30+0.82 — - 5.09+2. 38 -
Allocrypto pine
Al 9.2240.79 9.647+0.98 29.3748.05 30.3540.08 7.64+1.42 -
A2 22.60+1.21 15.88+1.42 22.7441.70 35.3541.75 28.5741.56 5.4441.19
A3 - 30.4245.08 - 11.92+1.23 17.85+0.57 —
A4 — 31.08+2.76 10.62+1.61 7.05+7.19 19.37+4. 23 10. 87+0.98
A5 — 14.62+1.01 11.21+0.82 — -
A6 9.90=+1. 30 41.5241.01 10.06+1.67 28.71+1.65 16.27+2.13 13.50+2. 15
A7 - 9.36+2.03 - — 8.03+1.86
A8 — 6.43+1.01 10. 73£0. 90 9.8740.82 — —
A9 — 6.89+1.11 10.98+1.98 — 9.54+1.34
Al0 - 7.18+2.75 17.55+2.22 - — 13.56+2.08
All 73.28+1.24 26.9443.93 34. 85 .53 26.37+2.29 33.1841.29 11.55+0. 99
Al2 — 24,.3441.86 — 18.31+2.16 8.2942.57
E%E‘:i};; 31.34+0.70 100. 040. 00 51.640.97 28.9+0.00 48.1+1.58 32.1+0.09
L Rp =R
Note: The “—” denotes that it is inactive.

2.3 BNRUEDHREHEE

SR FHRE HL 3 0 2 1) e B I 2 B B B AL B 9 11
AEIE T AR 4, BE 4 0 LIE I R
J¥ 4 5 mg/mL B, 5 B ik 6 5 H A i K 2 HR X
PRI A — 2 R XS . Hp LB &Y A1l Xt
PRI 1) A ICIE Tk S5 U« BOFE SRR 1 BRBE 3 B
61.55% F158.2% ., HEZAMEE, L&Y A6 X &
FE I B N 30. 4200 #E & 40, 30% , AT WL 7E

o) B B 141 51 AR A A T 4 v R I 1

£ 1 AS EE 24 X S P 9l B0 o3 K 2 IR
RO U R TR BT A RE IR S LA
AEEEYE. SaY A6 ML LB AT KRBT
PR B 22 , A N 4 A 10 ) e it B AL & 9 %
W AR KGR A . SEY A6 M. L
W A8 BRI T VR B AR BEWIE N B2 5] A
1A F A BE 42 5 2R AL & W 1 2R i i 1

x4 BERELESYHREEGE
Table 4 Caricidal activity of the target compounds against Psoroptes cuniculi %
(<27 IR T IESUE % [lR<g 7] IR IE L%
Compound Average fatality rate Correction fatality rate Compound Average fatality rate  Correction fatality rate
IJI =} R "‘
Ak it 5 25 A 30.42+3. 84 26.2 AT 26.89+2.40 20. 6
Allocrypto pine
Al 47.374+2.35 43.6 A8 35.78+3.27 30. 2
A2 31.80+3. 21 25.9 A9 44, 00+3. 46 39.2
A3 31.52+4.88 25.6 Al0 15.69+3.03 9.7
A4 25.7749.51 19.4 All 61.55+4. 85 58.2
A5 16.21+£3.35 9.0 Al2 33.80+5.87 29.1
73 i BR (C
A6 40.30£2. 29 35.1 2 FAFI(CR) 6.67+E7.64 0.0

Blank control
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