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REULZREU SIS BTN

AREHEL R, BRERL, wMED, x|
(1 FMRAKERREEATE, M 510642
2 MFRERES AN ERESTRE, T 30007)

WE: XM ERINCERERERE, WET ISR 2 REEEMTREEL Cuer quingue-
fasciatus 4 WEENEATNIENTE ), RIVEA & WTEIE AR AT, el BiRmoeiaih
AMEL, MEEYS (LFE4Ga RE_S) FE T R ARERARLHE LGl
0.35 pg/mL A1 8.89 pg/ml. ST RIS ZAMEASE, BACELE, TRETARFES
A, MABARNSENEEEMR. RUAEREEN, KHCBEEEREUEY s R/
BRI MRARENABTREER RS, REMIEALEY S HxXEsRIER ST Ak
fEREXR. At EEERR, RITHE- T RTEME “RERAT —hiEtts, FEL
AFBACEA B IR E AR, ENIREEIT 2. TR ZE > R > SR > (T
> RS,

KRR BRELSE: HBEL: JUEERAEH
PESES: Q965.9 XEARIRED: A

R (Polyacetylenes) & R HEMT AR —HAFEEENEY IR AR,
EELEMEELEH LS E—ARE O ER . B Ouc VIRERTFHEY B 14 M RPE
H1 257 EHekieEY, RPHAED &AL 0220, WHEEHEY R E Bidens pilosal T4
B 7R 2, 4, 6-FE=Ht (Phenylheptatriynes PHT) FIM I H Tageies erecia T H §
ABRZEL S VFEALTTR A o- =B (o-Terthienyl, o T2 ERELEWH =BT, WIR
FH: PHT M T EZEREAEE. RBMMEARKKEER, £ & X 20 (% i
B BREEFRECCEERNN, IR 18—555.627% BIAL. BRI AR
HIEESE Artemisia scoparia T B EE M (Capillene), EMEX /M EENTRER
ERESR. cEAMEREER, SO ELEREN. A TH - DUinsihE
eEWA FREDEGECERER A EMBOCER, S IER A Ribat, ANLIE&/M
T oI A 2 R ie&, TEREEZRNEREREEFER Culex quinquejas-
ciatus TEARFFURMR, KA BHMGEHUEELEE, WE 1 -Meaa 4 @I maoES
73, FAEGERALRER EmA L E A A RAE B EAA, PR FOLER AL
HH 18] 253 .

E4TWE: BXASREESME (39870437) MRAFXEAFTEIMERERE SLEE HIIRR
Wrfe HER: 1999-04-25; &7 BHB: 2000-01-15
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1 HAEHR %

1.1 ik

HABFERL, TN TIAET RS, FERAFREAF 1000 mL AKAHEER S, AR EERHG
M (EHMLER 100 CTH2 1 & SHREE Q0+2)T. BRI 16 he KA IEE
4 B R A
1.2 #ifikEY

o NILEL AN 2 LAY (R 1D, AEARETEIAESEN. Skl E
B2295%. HAMBLAUENH o =M (aterthienyls o-T)s Sigra F=r-

F1 LEYHRS. Bk, KFEHRINES

Table 1 Tested compound number, structural formula, name and melting point

W5 = B Ba o)
Compound No. Structural formula Name Melting point
1. 4 ZHTE TR
1 (CHa 3C—C—C—C—C—CICHL )y 129~130

(1, 4-di-t-butyl-diacetylene)

LR T4 4 R T4 ‘
2 (CHy :C—C—C—C—C—CH,OH R
(1-t-butyl-4-hydroxymethyl-diacetylene)

1. 4 ZRHE T Hm
3 HOCH,—C—C—C—-C—CH,OH 112
(1. 4-dihydroxymethyl-diacetylene)

1-FEE 4T FEEFLE T R

4 - )—OCH 94--95
<\—/>7 " : (1-phenyl-4- p-methosxyphenyl-diacetylene)

1-#E 4 3, L TFPHREZF) EE TR

- O
C—C—(—C
5 <\—/>7 ﬁ /CHZ (1-phenyl-4- (3, 4-methylenedioxy )- phenyl- 105~ 106
O diacetylene)
(}HG{%@{%{Q‘ | g R T4
o 147~ 148
N, (1-phenyl-4- -nitrophenyl- diacetylene)
@c—c—c—c@ LR A AT T =
7 152~153
NO, (1-phenyl-4- o-nitrophenyl-diacetylene )
. ﬁ 1HH 4 R T .
()0 CHr =00 (Lphenyl4-phensliommyloxymthyl diacetylene)
— 1-EFRELFE T R
9 { j—CH—C—C—C—C—CH gt
(1-benzyl-4-methyl- diacetylene
10 5 O E T — o8 e
(C,HsO),P—OCH,—C—CH (di-ethyl-2- propsmyl-phosphorthicate )
3R TR ER-1
11 Br—C—C—CH,0H e

(3-bromo-2-propyn-1-cl)

* Liquid form
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1.3 EEAHE

1.3.1 SEIEEATE.: IR EESE REEFES, RERHAER YHG-20 961, 145
S 310--400 nmy G5B 1.3--1.5 W= R 4 Bixshm, WA BTS2 AGHEAARR
WEZHH 10 mL 85700 (H29 em> W, I 30 K4 HE, BMHEEER 3 k. EEEL
Qs+CTHIE 12 h G, WEATER—F, %300 TR 3 h, BRAZREL, 2405, 757
A G AR RS IR T AR AL, PRI, Hsh TR, RERIEFER, KT
LCy1E. et T NI = REJRGHLIE R LC, &/ LR b FE () LCy, 8.

R AMEMEM L, EEEEEAML S, 2GR R S50 AR b 7y A
FHEEW . R R B 50 100+ 150 min. AHEFRE: OBHBLEH I LG,
BN RBERERL, 4 WERAESE: QRBAWOEES 3 h G, B R B g
12h, RERH 30 24 h FIRESRE; QHEZBEENZRTERL 12 h, REHEHN3 b
24 e &R,

1.3.2  JUMEALFIA G IEE RS B m A E: S8 1.3.1 Bk, EREFHHE DS
AMAEAE C. BEBEAENE WEH200 wg/mL, BAEEERETLE12LF,
B 3 b REMARBREL, 24 hGERESR. SMHEHES 3%,

1.3.3 KFEHGEHR AFEHRERIE: ERARREZEE 200 mL, BABEM N,
LA R MRS, B 34 @41 525 100 &, BMHEEES 3K, SURARERMBICT
S 3 h, REVAER; FOCHAMAER (FR20C +3C), 24 h FiAEREESR.

2 giR5ar

2.1 MEBEENSRAETERNEN

HIEFHMERY, SRELEYNEERNREFARREEZIGESAERN (R
Do a4 s BEZRRAbeMPEERENLEY. eITRCRSBR A 1.0, G/
mL) Al 7.45. 86.9 M 0.35. 8.89. JEiEALE LR 11.66 M 25.6. ZHAED o
T EMRREEFET, EBS 28 LG, (ug/mL) & 0.47 F3.19, HiEHENLL
26.82. WEENMEER, (LEaW s B KR FRE5.
2.2 TRXBABAATUEY S S o T FHRWEHAMME

HEW S T TAIRENR 1 pg/mL 0, KRB M7, RIS 1 ML
ARG B A ES . FHT OB AN TE, A REBE R AR, XML, (ba
5 T FUETZESBIh 76.14% A 92.50% (FT 20, MU AR HITCBAE 3 h BEA
B HAIZGHOE R R, BT RAE 3 h, FE MO ESABESEERTE LI
(3, WHLERERWH, WEFE0 TRESWERNSME, BAEBR AR &8I 6 R 5 1
R TRA AN, FRERSAER. MEEM NG, SES THSMTRRE
FAMFEE AL, AR R TR TE M, AW T EreiE SRR,
2.3 KBETEHCEIEEY 5 o-T X ESF UL

B S A o T RARIREN 1 pg/ml, BA 4B HE, 281768 500 100+ 150 min,
W EIRE. RS RERW, TSR EERA, LESANANEAERN I EEL XA
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®2 ZRMFYMMEEEL 4 RGBANLESH

Table 2 Phototoxicity of polyacetylene compounds against the 4th instar larvae of C. quinquefasciatus

&4 ke Bl S LCsy (pg/mlL2 FELFEIL
Compound UV-A Regression equation (X | 8E Ratio of photoactivity

1 A 0.6444 +2.7209 30.8836 | 1.1324 1.6630
i 3.1308 + 4.4633 66.3280 | 1.0468

2 = —2.1328+4.3297 42.1033 | 1.0525 1.1689
x —2.8080+ 4.6442 48.7865 | 1.0495

3 =1 —3.3062+0.8950 77.7342 1 1.3278 1.1256
x —2.6807+3.9550 87.5000 | 1.0584

4 =) —2.7434 + 2.5871x 7.4516 1 1.0808 11.6632
i 5.7864 + 5.5627x §6.9092 | 1.0445

5 =) 5.8402+ 1.8027x 0.3469 1 0.0579 25.6241
o 3.0356 +2.0703x 8.8889 1 1.1154

6 = —0.8878+2.7758z 30.3003 | 1.0682 1.0861
i 0.0111 + 3.3026x 32.9094 | 1.0597

7 = 3.4456 + 1.8744 7.6318 1 1.1141 2.2022
x 2.1092 +2.3259x 17.4934 1 1.0932

8 =1 0.9938 +2.1548z 72.3099 | 1.0973 1.3164
x 1.1034 +1.9694 ¢ 95.1857 | 1.1451

9 = 4.2269 +1.3620x 3.6900 1 1.1392 2.5600
x 0.7862 +4.3206 9.4467 1 1.0569

10 = 0.4419 +4.8218x 13.4463 | 1.0488 1.2070
* —0.2024+4.2248z 17.0371 | 1.0661

11 =) —2.0639+4.7175z 31.4327 | 1.0444 1.1934
i —3.1304 + 5.1649 37.5119 | 1.0430

oT A 5.9400 +2.8542x 0.4684 1 0.1438 6.8189
x 3.4662+ 3.0412 3.1940 1 1.2051

20

(E 1>, FREGERRTE FER, M iuedh
HFAMWAN AT ERRA.
2.4 JLMREAFI IS s o XIFE
FREE REE M

B 5 o T TR BIRE AR 1 g/
mL, GBI 200 pg/mL BIERE.
HAR CMERHK, BAAEE, 3
hy 24 h AR LA LR AT 0B 5 A
o T BRWENEMW. AR 47TLLE G
HikEEH BB CILED 5 BT R AN,
T 65 S R BE PR AT o T RIS AN, RN
BRCH Mg A E C AR MR o T
MZFAMN. S EEEREH,
EHRSTHEANSEMNEEE —E

8¢ | Ofue®Hs comp. s B By a T
0
60 [
80T
a0 [
0F
20

Mortality (%)

a0 100 15C
MEJRIRTE] Treating time(min)

Bl1 ARJEEEE, ha®s (1 pg/ml) M eT
(1 pg/ml) RBUEEELE 4 W50 Z TR A{ER
Fig.1 The phototoxicity of compound 5 €1 pg/ml)
and o T (1 pg/ml) (© the 4th instar
larvae of C. guinguefasciatus alter

dillerent time of irradiation
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F3 PEZELE, L&Y 5 e-TX F4 LHRELFFEEN ST T
4 WS B R ERIEH ML FEBERWAREERN RN
Table 3 The comparison of phototoxicities against Tahle 4 The effect of three antioxidants on phototoxic-
4th instar larvae of C. quinguefasciatus with ity of compound 5 and «-T against 4th instar larvae
compound 5 and ¢-T in different tested methods of C. guinquefasciatus
(L] ISL Ve % (%) I FETE Moredity (%)
Compounds Treatment Mortality Antioxidants L&MW 5 (200 pg/ml) o T (200 pg/mL)
(1 pg/mLJ (X | SE) (1 pg/ml.) (X1 SE) (X1 8E)
5 S, FRTRELE 76,141 3.1 H®EFEC
_ . 100.00 1 0.00 72.08 1 2.54
T SRR, REHTREMIE 92.5011.14 vitamin C
5 N, BES 3.64 1 1.46 R
92.00 14,12 3413 13.15
oT SEAE, BER 4.1210.57 tryptophane
5 JEEEER, FAE 32,711 1.15 Y RSN
. 64.80 1 1.21 60.22 12.13
aT tEEER, BhE 13.2912.15 glutathione

5. BERERLSE oy KA, MERE EEIS4FRT, ERPMABIR
B T HERUR, Wl THEESARGENEREEGESEC A5 X5
CERRE S R 00, REH LB RREALE Y 5 MEARE, TEnERBELE R
F5 KMEEXLEW s M oTES RS e VEREHE S ELAMERTR.
Tahle 5 The effect of sunlight on phototoxicity of 2.5 KPEXX{ELEYW 50 a-T KEFFEW

compound 5 and ¢-T against 4th instar =AU

larvae of C. quinquefasciatus EW S - TEERIREN 0.1, 0.5
&t WE FET-H Mortality (%) 1 yg/mL MZR. AMENAERE, —F

’tlJ:l i DO o A3 3 HE A
e R ia;ge P T E?%ﬁ’l‘ﬁﬁj‘ﬁ’]iﬁﬁﬁfﬁ?.mﬁj“ 3 h Eﬁﬁ/\%
Tpomas ;.Lgm (X'SE) (X'SE) p\j! %—%E‘m)\gp\j! 24 hlﬁﬁ%%n j‘(;‘
5 0.1 30.88 13.58  0.5210.27 W REW, KMXRILFERELEY S
0.5 81.0312.22 11.4011.16 T HRWBEH. BB RREN
Lo LIS IS0TILD pg maymn REMRE (RS &

a1 0.1 30.70 13.05 9.0610.58

0.5 97,51 11,27 33,80 1 0,89 05 fJ.g/HlL Wﬁ@ﬁﬁ@'fgm—ﬁ 4’&%%5 jlﬁ
1 99.47 10.27  53.59 1 3.00 FRAARIETo 2 81.03% . ARICREALEAT
187K Control 0 0.7910.03  0.7910.60 ToEEN 11.4%, YEREAHEEWEM 7 1118,

3 Wi

3.1 ZREABYFES R4 R AE R REATRERIERHLE

HER SRR RS RELATEY AN ETEFLZ — B AAEHSREEERZ)
BB ANERY, GRAZSHEUEGMEG KA G WRTCEI R R, FA RS
s, EREHEESRUNL o T AR MAS. ALEY 5 MEESFRAMEEEHETERAX,
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FERBOEE NS RN N ERE 7, MEIEAERR T et AR m S Y H R B
M. E-EUEA, SAENESSRUNEEMKX. B s 2XEE, TSR ERN
Bt BREAEERGET R,

KT 2B R HATEMROLER ANE O AT E CEIREDT], 2 o T 4 T EDERALH
RNEEE, oTRERBELLATESN &SR GO 0, HBETRRESLE DM
HAS (0, 0, BIFRTADE, SIREMNAAEMENR. BB, ZEOHK (B> F459
ST IR, GBI RAER, ELARATEE RS, REVRET . AmasorSIREZ MR
FAaY PHT BOGES AE 803 B O EE AR, Al

P
P Of;w P p-
e

L PHT (P MKNETR, BRELESEP«, MEERFEERE P, TAEWEAFT
RN SERURN. AHEFARE P MAREMLTIE, RIHLEWS S T HNES
R A Z A GRS, T FEZEAMNEW, Tih&¥ s ZTEREknE
W, JAEMFRAEIMNERANETFEER. 2EERA, o TEKBRFAFESANEE
BREMALN,, HEFASENER. mivedt s TENISAER, BFEELE, 87]
fE, MH, KBPEMATMLEEBAER, Eh, BE, EIULEY s HEREE
HXHERT o T (R3). MRMERRCEEIEBERESTENEZES THARBES
HESA K. FEik, &5 5 Jeih b EF R 06 VL 10 B I 25 T
3.2 BREFEUEMNIELFENSEESREMNXER

LR R AT R PR AN PR BT R R R0, g Ry 2K Lk 2
B, BEaTF RO R EE H TR e LR, WESRAEESHEIREEK
SEAEHNBE I REAEEE FMEx. BT ESRERNER, R -FERET
THATEY (EW 4L 5. 6. 7. &) BREE R TEERAT SHE (KEB 1. 2. 3D
(F 1), FELAFBRAEGEMAEESSE, SNNEERT,: TRFE_SE>EE
B> ARTEE > 1A TS A > AR, W BB MECEAR, SR E W RE R, XT3
FERAGASERT ASEREEEER. XA HUEER KSR B Y E
AW, TEHASREIALEY 5 P EteEZE AL T &, FERARE, Mnins
PFIRIE LB, XS B RFEERN, XTHEW 5 i thZ R A
AN R R R — BT

Bt Rt L EA R R RS AT L R A S A
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Phototoxicity of synthetic polyacetylenes against
mosquito larvae ( Culex quinquefasciatus )

WAN Shu-ging'> XU Han-hong! - ZHAO Shan-huan's SHANG Zhi-zher?, LIU Zhun?
(1. Laboratory of Insect Toxicologys South China Agricultural University, Guangzhou 510642, Chinas
2. Institute of Elemento-Organic Chemistrys Nanlkai University, Tianjin 300071, China)

Abstract: Eleven new synthetic polyacetylenes were screened for their biclogical activity to the 4th instar
larvae of the mosquito Culex quinguefasciatus. The toxicities of some compounds to the tested insects were
found to be enhanced greatly by irradiation with near-UV. Compound 3 (1-phenyl-4-(3, 4-methylene-
dioxy? -phenyl-diacetylene) is an effective photosensitizers of which LCsy + UV-A (in the presence of
UV-A) and 1L.Csy — UV-A (in the absence of UV-A to the larvae were 0.35 pg/ml. and 8.89 pg/ml. re-
spectively. The ratio of photoactivity [ (LCsg— UV-AD / (LCsy + UV-AD ] was 25.65. The results in
simulated field experiment showed the phototoxicity of compound 5 alsc was enhanced greatly to the tested
larvae by sunlight. The mortality of presence and absence of sunlight were 81.63 and 11.40 percent re-
spectively. The result of preliminary experiment by adding different kinds of antioxidants showed the com-
pound 3 belongs to the type of vielding supercxygen radical in organism and it differs from o-terthienyl (o
T in the mechanism of photedynamic action. The analysis of structure-hicactivity shows that diacetylene
of biphenyl-containing derivatives has higher activity in photoxicity than diacetylene of biallyl substitute.
Different substitutes on phenyl also affect its effect: the order in activity is methylene dioxy > methoxy > o

nitro>>m-nitro>>methyl ester.

Key words: polyacethlenes: Culex quinguefasciarus: phototoxicity





