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Sudy on B oactivity of Pol yacetyl ene Conpounds to P eris rapae
VWAN Shu-qgi ng, XU Han- hong, [ZHAO Shan-huan], LIU Q ng-xin

(Key Lab of Pesticide and Chemcal B ology, Mnistry of Education, South China Agric. Lhiv. , GQiangzhou 510642, (hi na)

Abstract: The bioactivities of 11 synthetic pol yacetyl ene conpounds were tested against Pieris rapae. The
results showed that conpound 2 ( 6, 6-di nethyl-2,4-heptadiyne-I-ol ), conpound 5 [ 1-phenyl-4- ( 3, 4-
met hyl enedi oxy) -phenyl -1, 3-butadiyne |, compound 6 ( 1-phenyl-4-mnitrophenyl -1, 3-butadi yne ),
conpound 7 (1-phenyl-4-o0-nitrophenyl -1, 3-butadi yne) and conpound 9 ( 1-phenyl-2, 4-hexadiyne )
caused ovi postion-repelling to the adults, the rate was over 70%at 1 ng - niL-1 for 24 h. It was found
t hat conpound 9 was the nost active in antifeeding to the |arvae anong the tested conpounds, the rate of
antifeedi ng was both over 50% wth the nethod of selection and non-sel ecti on and conpound 4 ( | -phenyl -
4- p- met hoxyphenyl -1, 3-butadiyne) and 5 inhibited the egg hatching, the rate of inhibiting was 42. 73%
and 60. 48 % respectively, at 0. 5 ng- nL-1 for 72 h. In the experinent of photoactivity it was found
t hat conpounds 5,6 and 10 ( GO O diethyl-o-propargyl thiophosphate) gave nore than 50% nmartality of
| arvae of P. rapa with the treatnent of W-Aat 1 ng - nbL- 1 for 48 h, but conpared the activity w t hout

the treatnent of UV-A difference was not obvious statistically. Pot trial showed that conpound 5 got a

good effectiveness against P. rapae, the control effect was over 80%at 0.5 ng - niL-11n 24-72 h. The
results of anal ysis of excreta of the |arvae by HPLC indicated that the Insect can exact the conpound 5 af -

ter feeding the conpound, the rate of exaction was 52. 05%
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tatriyne, PHT) X B i 32 2N b Z R E. PHT X8 Ae-
des albopictus ., Wi Musca domestica CTO R oS =N Nl
Manduca sexta 1 E K85 Ostrina furnacalis 3 B A 56
TEAVRERAER LR A 1 5 B A R W8 Drosophila mel-
anogaster BRVETE 37 5, X & b4y Euxoa messoria .
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it & (R 1), BaEF KFILR A
LR XN EBIRER, LLE=95%. Z e
o ~ —EkE 1y ( Alpla-terthienyl, «-T), M Sigma 7 ]
W33k, )| #E % ( Toosendanin ) , 4R R b K2F B B 55
PO 5T = fe L.

1.2 RIEHE

1.2.1 FipsfeipmgibipsFma e
24 Brassica oleracea var. capitata 4 4 ~5 MY, 525
tEMR DRG] e (HE) <1% ], 0
76 —80 FLAL, I KBC AL 1 mg/mL ¥ B, FH /72 I
St g, §EXT,H,?(CKHJ¢%7J< BAE3IANEE.
B EABRE , HAR8 m™ AR ~2d 1
SEHTEE R L 40 k.24 48 72 h G R HERY LR
RE R 4 A, AR A 0T E IR, u;&?;@%ﬂﬂﬂ
LI ZR. P00 SRR = (X BRI O % - Ab 34 v B
%‘i’i)/ﬂ, EEB& x 100% |, §i¢ AL 31 il 358 = (R]L 18 D i
3 - AbFE BRI AT ) /%) R O REAL 2 x 100% .

1.2.2 ﬁ®£&Ma A 7 - T ER W R 3 o )
E U MUEYRS SN EERATHS B
%%%@JE%EX&”H R, EEEE SR EFEERG
T EEER . AEFR = (N HAREmM - AbH
AHEER) /ST HRAREmER x 100% .
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Tab.1 Tested compound number, name and structural formula

agms

no. ot compound

24 PR name

75853, structural formula

2,2,7,7 - 4B E 3,5 -
2,2,7,T-tetramethyl-3 ,5-octadiyne

6,6 - _HE-24-BF"Hh-1-

]

2
6 ,6-dimethyl-2 ,4-heptadiyne-1-ol
. 2, 4-B R -1,6- "1
2 ,4-hexadiyne-1 ,6-diol
i ] - Rk -4 ~p~HEFHE~1,3 =T 4R
| -phenyl4-p-methoxyphenyl-1 ,3-butadiyne
s 1 -FHE-4-34-EHEZH) -FE-1,3-TR
1-phenyl-4-( 3 ,4-methylenedioxy ) -phenyl-1 ,3-butadiyne
. 1 -ZFE -4 -m-TEEFER 1,3 -T2
1 -phenyl-4-m-nitrophenyl-1 ,3-butadiyne
. | ~ZFH ~4 -0 -FHEFE -1,3-T R
1 -phenyl-4-o-nitrophenyl-1 ,3-butadiyne
3 - %8 -5 - BB 1,3 - Rk
1 -phenyl-5-benzoyloxy-1 ,3-pentadiyne
’ l - RE-24-2
1-benzyl-2 | 4-hexadiyne
0 0,0 - Z 3 - o - RINEFLCBFR S

0, O-diethyl-o-propargyl thiophosphate

32— PR -1 -
3-bromo-2-propyn-1-ol

11

(CH,),C—C=C—C=(C—C(CH,),
(CH,),C—C=C—C=C—CH,0OH

HOCH,—C==C—C==C~—CH,0H
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(CH,H,0),P—OCH—C==Cl

Br—C=C—CH,0H
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1.2.3 AFREFBH5ERKLFTWwHERENE 2
2R 1.2, 1 FFEEme il 1 me/mL Y, 35 35 i
Fr3~5s, Bt R53 B ssh i —ieik ARSI
N, B3 NEE. EER (25 C) &4 T B
HI12 h, BESAE R IMT T A (N =340 nm, 1.2 ~
1.5 W/m®)6 h, 4k &2 BEE AL 3,48 A1 72 h 52 51iA
OV HR S AR A H A L HFE TR,

1.2.4 ZEAE FEBREZ4EI 0 em FE
A, R 3 ~4 BSR4 H 10 3k, FR A%
L2l TERBERREWKEXN 0.5,0.2 F1 0.1
mg/mLIFR, HMEE BB KHNXATRBRAZRL
EHI KT A, YUK (CK). G4EE
®6 &, M3 h5, iALHEBARE,HIE 24,
48 .72 h &R w45 R , ¥% Henderson-Tilton >R, 31+ 8.
B BB TE R

1.2.5 EHBFEH TS feoa-THEHER
GHRMEESN BHIBEHEGELINER
RS S Mo -TARGBHHHZH H,HE
AW EEZEE, BR TG, AR, RBREE
LA 3% (HP110) 43 7 (7 0] AR 3 4 5 40 T
). XA EWS, FHK 340 nm; e - T, F K
350 nm; £E35H 300 mm x3.9 mm (id) , NZE DOS -
18 HFEY ;IR 25 C; HishH: VIFEE): V(K) =
85:15; i 1 mL/min. HR 4 H 08§ B 8] F1 i AR T
HiH &

1.2.6 HELRITHHH BHRFRIEIERA M-
crosoft Excel 2000 #/440FE . 3£ FH SAS E rE S 1T

B R I K % %

i 28 %

2 HRFHH

2.1 XM AL = B e R T A Xt BRAAL, B 220

SEEE N E R ERBEWE N1 mg - mL™!
489 2.5.6.7. 719 7 24 h A SER =GR 2
ﬁ %E#J SREER , Bl RAE 70% UL b, BEE T E 59

K, 2EXEHFTRE, B 6.7 M9, 7ET2h
W%%ﬁﬂ%maﬁﬁﬁ,éﬁﬁﬁﬁuﬁv 43. 95% i
46. 16% F143.95% (£ 2). W5E 72 h HXTFEPEEAY BY
W, X E Y 4 TS BAR RIS, X IR L Ao
BTN 42. 73% F 60. 48% (3£ 3).

T2 ZREWE WX FEBURR H PR AN
Tab.2 The effect of oviposition-repelling of polyacetylene

compounds to Pieris rapae

{4t B rate of oviposition-repelling/%
comp. 24 b 48 h i2h

1 23.63+1.27c  18.70+1.24cde 19.78 £6.69bcd
. 76.54 +5.88a  50.90 +3.47ab 9.89 £0.76de
3 41.26 +5.88bc 13.24 +0.75de  36.26 £2.97ab
4 53.08 £5.88ab 43.41 £1.09abec 17.57 £5.78¢cde
5 73.54+5.83a  38.32 +3.76a 14.27 £0.00cde
6 70.55 £5.84a  39.57 £0.92abec 43.95 +£6.9%4a

7 76.54 +5.88a  58.52 +3.8la 46.16 £8.34a

8 23.63 +1.37¢  13.50 £0.95de  25.25 £3.42de
9 76.54 +5.84a  30.22 £+4.99%bed 43.95 +3.75a
10 35.27 +5.78bec  34.01 +1.14bed 14.27 +4.10de
11 52.91£3.95ab -3.73 +0.00¢” -13.19 £0.00¢”

DFREREA 1 mg-mL™'2) A7 &ELELBRFEE,

P LA MR X kT 2 T RIS 5 E T S AR 22 L faF] F-
& 3 (Duncan’ s muitiple range test, DMRT) 47 %‘Zi 0.05 A&-F £ 7 %5 (DMRT i) ;3)" - "R F R4
25 BEHA. -
*3 DB ST TN IR IR M
Tab.3 The effect of egg hatching of polyacetylene compounds to Pieris rapae
e BREL & B3 i e il g Rt
comp. number of egg number of larvae rate of hatching/% rate of inhabiting/%

1 10.67 +1.15 15.67 £0.38 61.02 £0.51b 10.05

2 11.67 £6.35 12.33 6. 80 51.17 2.57b 19. 90

3 3.00+1.73 10.33 +£2.00 78.90 +4. 14b ~7.83%

4 16.33 £1.55 10.00 +2.00 37.86 +3. 66bc 42.73

5 15.67 £1. 15 6.33 1,53 28.09 =2, 06bc 60. 48

6 12. 67 £2. 52 13,33 £1. 15 51.59 £4.02b 27.41

7 14.33 £1.15 11.67 £1.52 44.73 0. 83b 37.06

3 8.67 +1.15 15.33 2. 31 63.73 £3.15b 10. 33

9 6.00+1.00 10.67 £5.03 60.44 +7.17b 14. 95

10 12.67 £10.01 12.00 £6.93 51.35 £5.12b 2715

11 13.67 +6. 11 23.00 4. 58 63.50+7.07b 10. 65

J1|#32 toosendanin 8.33 +2. 00 10.67 £3.79 55.71 +2.98b 21. 10
CK 5.30+1.15 15.67 £0. 58 71.07 £5.08a 0

1) Bl 5] 38 5 BARFl 584 A7/ 0.05 KF £ 7K EE(DMRT i) ;2)“ - " &7 LT # HAL M



T

2 B T %5 . £ FALA T SRR 0 A D5 T 5 B 59

2.2 XIEMELHBIERENE x4 SRS BIELD B FLETRE

Pe B AR R E i 8 A 35 MR T E 2280, A B Tab.4 the phototoxicity of polyacetylene compounds to the
YRRV 2 mg - mL 7B, SRR FRBER I llf‘”af i FRa peapme —
W SRR R R A A 87. 2% M 64.27% T KA JUEE FEL monshity %

W b Y 1. . treat. of light 48 h 72 h
(LAY 9 W1 R HLE 50% L b, B X 58 Bk — T TR Y

Wb R SR AR A YA 5 R kb O Ead W
Wl IS T N TIAHE IEERTES0% UL T . 2 20.00 1. 16d 60.00 +2. 66b
23 HEBROAEESATS Dpam  doum
{E 1 mg - mL™ (BTREWE T, JralfE48 MT72 h 0.00 £0.00f  13.33 +0.47cd
AT 3 AR 4 A e TR R AR R, MK 4 7] 4 6.67+0.41e  46.47 +0.36bc
WFE e 10 2B R ERE R ENERTE 6.67+0.38¢  20.67 £0.4lc
HE, 372 b fFET- k) 100% LB 2.5.6. : ot e
T EATAMA 72 h RIS pefpby o
60% fe A7, e St A ERA B E. LEH 10

53.33 +£0.63b 66.67 +0.40b
33.33 £0.63c¢ 63.33 +0.40b

(s 75 5 % 5 A M A VB FEB L. 7 40.00 +0.91bc  66.67 £0.31b
26.67 +0.53cd  58.33 +0.36b
L4 TR 8 6.67 £0.27e  13.33 £0.34cd

LAY 5 Mo - T AR EAROAL, M2y )5
BELIT P )ﬁﬂiﬂﬁEEﬁTiﬁﬂﬁy‘ﬁTﬁJ: oAl TE 24 48 9

6.67 £0.41e 13.33 +0.42cd
6.67 £0.43e 40.00 £0. 39hc

172 h FE SRR, MR R (RS JUIEH 2 0.00 +0. 00t ég*ggig-ggcd
10 89.50 +£0.37a 100. + (). 00a

ﬁMhAf%UO 5 mg - mL~ i BE AL BB, YO8 90.20 +0. 54a 100.00 +0.00a
SIF ﬁjbﬁﬁﬁ'ﬂ’jﬂmﬁil_?: jlﬂj’hﬁlﬁjf_ 80% I I, 11 42.00 0. 36hc 60.01 +0.42b
15’15“§0 0.1 mg - mL™ 6, TR U8 E T 40.11 +0.32be  59.81 +0.34h
% THBHEIR SR EEDE AN S R LR A . a~T 13.33 +0.08d 60.00 +0.42b

13.33+0.11d  68.67 +0.34b
2.5 FRMERGBRIMLEY S F o-T FRREIEH 0.00+0.00f  20.000.21c

4 WAt R MR ARAEHETY S M o T % 0.00 £0.00f  10.00£0.5lcd _
100 MgE{JHEHfﬁE,%%%@ 2 1 mL BN B WDWEAEREH 1 mg - mL™' :2)El | 43E 5 L AME FEE,
FEAN AR, BRI K B B 10ME. MBBIEABE 2545005 4% £ 5122 (DMRT i)

x5 HAMSHAEERBRGABHKBER"
Tab.5 The resuit of pot trial of compound 5 against Pieris papae

CK

BH ot off @ S @ SH 2 oK 2F oH 2t of 2t oH & o b o B o @ o B o

amas An 24 h 48 h 72 h
e o/ _, . lreat.  no.ol _H Bﬁlﬁ% Bl Y #H Dﬁ]ﬂ% B3 AH i@ilﬁ% WIEse
comp (mg - mL™~") _ rate of insect rate of insect rate of insect
of light 1nsect _ control/ % _ control/ % _ control/ %
reduction/ % reduction/ % reduction/ %
5 0.5 H 48 35. 42 85. 42ab 5. 42 85.42bc  87.50 86. 072
P 40 80. 92 80.92 b 83.33 83.33¢ 85.71 85.08a
0.2 A 40 35.00 35.00c¢ 40. 00 40. 00f 50.00 47.83d
7 34 32.33 32. 351¢ 32.35 32.35gh 41.17 38. 62ef
0.1 H 31 22.58 22.58h 35.48 35.48¢ 41.93 39.41ef
7 56 14. 28 14. 28i 28.57 28.57h 30. 35 27.33¢
a—T 0.5 B 50 88. 00 88.00a 100 100a
¥ 40 85.00 85. 0ab 95.00 95. 00a
0.2 H 40 55.00 55.00c¢ 60. 00 60. 00d 65. 00 63.48b
¥ 40 50. 00 50. 00d 55.00 55. 00e 57.30 55.65¢
0.1 H 40 25.00 25.00g 37.50 37. 50¢g 42.50 40. 00e
yr 30 23.33 23.33h 36.67 36.67¢ 40. 00 37.39¢
CK /K water H 39 0 0 0 0 5.38 0
TG 32 0 0 0 0 4.16 0

1)EI 323G B-ARR F8E, R T#£0.05 RFEZFFRBE(DMRT i) ;" 27t ERT
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B Culex quinquefasciatus %, 25 BANRE T 100%
ARTCBLLNH, TATH 2 F
AL BRI TG 3 AR Bl R UR. R B A

ZiIAb BT SR OZS R, Al LB E B, 4

¥ %

"6 FEMIRLHIEFERLAW S 1 o-T B9 HPLC BB 547
Tab.6 Quentitive analysis of compound 5 and «-T in faeces of Pieris rapae by HPLC

o628 &%

e I E SR R AN U 2 L B0 B =388 1 2

2R, KR B LAY S
a-T FIHEM 4351k 52. 05% F152. 70% (£ 6).

_—_—

—_— W WAL £
ﬂt: p%ﬁ ﬁumplu/ tﬁ%/ u@ *H pﬁljﬁ lﬂﬁl/ . EHF?@:%
| absorbing amoun/
sample (wg* mL™') min peak area ( pg - mL™") i excretion/ %
(pg - mL™")
WA S compound 5 10 2. 758 577.560 6 10. 00
SR S SERER |
20 2.759 601.486 3 10.41 0.95 52.05
extract of faeces
a-T 10 3.085 652,540 3 10. 00
T RFERPK
207 3.075 688.285 8 10. 54 9.46 52.70

extract of faeces

DA tHREZEERL D FF
3 3ie

3.1 ZREUSYNEHENETEZERFR
CRERE: ZHREASYINERERE ZFE
FA, KRS Y PHT ST 4 % B A5 3
PEMARATWRER, BB SRS 8k
R4 H , G ER AT Y A%ﬁﬂﬁﬁﬁ#?ﬁcm WA
KSKE, SR LEY 5 SHish i B BEHOE
BEEAMER. MR NS REE, RN L HhE
WEYIREMBELRIE SHER T, Ema
i AEE VAT O AL 10 S A S s e,
FHEW2.5.67 MIE]Ll mg - mL ' JREERET,
FRill 24 h 197200 S 7 70% LA £, B &8
5 X ECHE R EL A B2 IR TS 1, A sk
Y% B BAERN ZSERERNALED.
3.2 %%E@Eﬂzmﬁﬁﬂ*%m:‘cﬁﬂﬁﬁi
ﬁ%%%@]ﬂ%%mﬁﬁié&%ﬁb&%2 5.6.7.,10
ML URSBHAEY o TEHERY BEHMRE
PE, £ 1l mg - mL™ R BWRE T, SET- R TE 60%
LAE 2R EEE A B 8 OB TE 4L /E R, (BT H b Y
L, AR 245 5 AR, MR B & ROk
WEARRE ST EIR I, AT HE S B R e AL &
YA o<, @ 3 5 AT S8 B 40 S HE I 4 b 4L
&5 il o-T B8, 7 JHZ R B B A RIS 1
A5 Hl o-T BGHEM R 2% 52.05% F1 52. 70% , 3
HHEMAC I S S e 4 R HR A B2 fb & P 6 E 1k
BEAMEABREZ —.
3.3 ZREUESYIEAERBEFINA L=
—RINWIH G RETH, ZHRELEGUNE R
BAEEE . BEEEUIEEATEREE, 9N
MEZRM S S MERBESHER —EWBIR

L

AR ,TE0.5 mg - mL T BIREWRE T ,3 d AKH

]

TR 23k 80% LU L, I A WEM T ZRi 5. H
TR & P B G B i B I8 o AR Ra e
INZ S Fn SR 4 T HHEMAC I B8 , & &g EL Bl
WEROER ,, XR LS WIERNE BB E B IR A

Tier 22 AR 1 [ AL
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