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The Synthesis and Photoinsecticidal Activity of Diaryldiacetylenes

WU Ren-hai, LIAO Shao-yu, SONG De-shou, XU Han-hong, ZHANG Yao-mou
(The Key Lab of Natural Pesticide and Chemical Biology, Ministry of Education,
Lab of Insect Toxicology, South China Agricultural University, Guangzhou 510642, China)

Abstract ; The terminal arylacetylenes were prepared by palladium catalyzed coupling elimination reaction
and the diaryldiacetylenes were synthesized by Glaser reaction. Synthesized compounds were tested for in-
secticidal activity against the fourth-instar larvae of Aedes albopictus. 1,4-dithien-2-ylbutadiyne showed
the maximal activity even at dose of 1 pwg/mL. The six 1,4-diphenyldiacetylenes gave the moderate to
high mortality at the mass concentration of 100 wg/mL , but showed almost no activities at dose of 1 and
10 wg/mL. The compound with thienyl showed higher activity than compounds with phenyl. On the ben-
zene, with the alkyl chain rings prolonging, the activity of diaryldiacetylenes trended to descend.

Key words : photoinsecticidal activity; diaryldiacetylenes; synthesis; Aedes albopicius
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FFAS. =R E L) KOH (8] 3 5 2% 35 47 o 7k &b
B FE IR DTG K G Ak A5 T4 B A 4 8 22 A T
ToAkAbHL. HAbfb 2250348 CP ok AR 2.

1.2 ElAZE

1.2.1 &M% HARGIBEZEWNT .

ArBr4 E<OH — Ar

Hr Ar=a ~g HHACIE a 7R (phenyl) ;b A7
Wy (thienyl ) ; ¢ X} — = 35 B 4 3 K 3 ( p-trifloro-
methoxyphenyl ) ;d Xt — £, 585 (p-ethylphenyl) ;e
AXF — PSR (p-propylphenyl ) 5 f (8] — H 4 H 44
FEIEHL (m-methoxymethoxyphenyl ) ;¢ A 3,4 — \F.H —
AFER I (3, 4-methylenedioxyphenyl ). 1 L |
AT T, RS H T, 2 - BEM Lk,
I, X - =3 EER O T, X - 43RS
e T, X - IR s T S lE] - AR A
CHR T, N34 - H LRI, R 1,4 -
THEIET T T, 1,4 - THENy - 2 - FET bR,
M, R 1,4 - (O - S0P &3E) ZRT 20 1,
R4 - (O - CH)REET PG T, k1,4 -
(X =N RFET 20 I, 1,4 - (18] - AR
HHARE) ZRIE T g T, M 1,4 - —(3,4 - EH
SRR ) REETT
1.2.2 ABARI 6 & BRRRAEAY A LS IRSCHR 5 ]
T T.
1.2.3  spetgboa SMOCER[6-7 17k, LU T, 1Y
A, 250 mL BB AR - B H A H
KEES. 6 g, THREL4.6 g, JL/K =2 80 mL, 18 A
N, 3FE 5 min J5, A ZBR4E 10 mg , Cul 17 mg, =
HAERE(PPh, ) 35.4 mg, BEFE, THE 2= 1A, 77 A2 K
wih .4 h 52 )ZPTE (TCL) 8 O #4758 5
PR B2 60 C LR, i ig, IF L 20 mL 412
CERVEUEDE 3 Wk, WUERR 0 7, B AR YV T 40 mL
LR TR ,20 mL 7K 3E 3 W, To/K B eM T4, UEBR
TN BRI VARE AR JZ2 M o0 2 44k, 2 LA il i
M S A SN 58 A I EORE FELL VAT ) : V(C TR
L) =3:1 WIRGHFvh vk, B ati @ik, # &
RWAAINA 100 mL BESIHE, IMA 60 mL FooKH
R NaOH #yoK 4 o BFE IR Ef4 b, R 30, v,
TR e 75 HH FR R R A W) AR S 2 7 4 s 44k
LA V(e : V(ZRRCHR) =102 1 (IR G 757 o
U, 15 HARb A PR i R R, Re AR 200 OP s A
EUTE.

Mirsamfeaw !, ~ 1,

= — Ar———————Ar
I,

I,

1.2.4 T HRERESHEGER T 0.01 mol, JC
JKAEIE 50 mL, A 0.001 mol AYZAL V4 | LA 4
FMALTOK CaCl, TR ZS S WS 24 h. K
FUW AR ZR B8 18] A 200 mL ¢ =10 % Y HCI 7K,
T 20 mL S AE L 3 Wk, A ALK BEE i,
TOKGREREN T M, WU R BRI ), A 2T alifh, LA
TR R R AR, A T Bk R G .

1.3 FHEMENERE

HEU L Aedes albopictus H1 ] M T %% T iy
OARME SRS BRI . R w =10%
AP K MR S (o 8 ™ 51, DA/ BRI i8R
FRP= B, T 1A T K W Lk [ SR Ak, % il
DIBERE F iR 35, 5 2 ~ 3 d #ok, W SRR EE (26 +
1)C, BRI 14 ~ 16 h.

A BRI S I AGE™ B vk, BRI S s
TG SR, P AT w=0. 1 % ki -80 (1)
KBS BT e B I N AR LA &
2 % . B34 30 mL Z5W0A 100 mL BabRH %A 4
W& S i 20 Sk A f. BETUE 4 b, PkBR
TRIRRA A JEIRAI ARG R 1 h 5 RS R 77, 2
M2 — ELAE ARG A5 R 1G5 24 h SR SBT3, L)
A SR AR — 80 AR Y 1 K VR M X R AR
b 3 K.

PLE 2 B TEIR. B Afr 2% Philips 23 F
UV — A 5HMTAE,60 W, UK h 360 nm 2247, 4R IR
2100 wW - cm TAEA.
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7N, SAS GET TR A X A 1 PR s 25 AR GE T o
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& =317~ IH HLlg, RKUIH A TE; 1F 6 =5.15 H
3. 46 Ab5r HIAFAE 2H F3H B i L | IE S A
EIEAEAE K3 (8 =7. 0 ~ 7. 2) B3 RIE s W /R K 2R
AR, DA B g3 Bk SEla) — A T AR R 2 b g
FIERA , U207 R 4 D B R ) ST A7, T A
PRIy 2 At o ke, e A 7 ) 28 2o 4R 0 W)
A

FIH Glaser i, LA 1 - vigh A8 A6 1% 7 ASXFFK
PET b T A AL B &S 77 S R ML
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Tab.1 The yield, crystal shape, rnelting point and the 'H NMR data of compounds
b& 5 F0 AT
e R M i "H NMR (8,CDCL,, 500 MHz)
compd. vyield/%  appearance  relting point/ C )
I, &id RO 7.20 (d, J=8.0 Hz, 1H, Ph-H), 7.16 (m, 1H, Ph-H), 7.13 (dt, J=7.6
Hz, 1.2 Hz, 1H, Ph-H), 7.01 (ddd, J=8.0 Hz, 2.4, 1.0 Hz, 1H, Ph-H) ,
5.15 (s, 2H, CH,-H) , 3.46 (s, 3H,CH;-H) , 3.04 (s, 1H, C=C—H)
o, 97 Jota stk 83.6~84.8 7.55 (d, J=8.2 Hz, 4H, Ph-H), 7.34 ~7.41 (m, 6H, Ph-H)
n, =i RE (O E IR 78.0~79.2  7.01 (d, J=3.7 Hz, 2H, thiophene-H) , 7.34 (d, J=5.2 Hz, 2H, thio-
phene-H) , 7.36 (d, J=3.7 Hz, 2H, thiophene-H)
I, 93 TEERIK 102.2~104.6 7.21 (d, J=8.2 Hz, 4H, Ph-H), 7.57 (d, J=8.8 Hz, 4H, Ph-H)
o, 93 P RENRIN 91.2~92.8 7.46 (d, J=8.1 Hz, 4H, Ph-H), 7.18 (d, J=8.2 Hz, 4H, Ph-H),
2.67 (q, J=7.6 Hz, 4H, CH,-H), 1.24 (t, J=7.6 Hz, 6H, CH,-H)
I 9 P RVRIN 97.8~99.6 7.45 (d, J=8.1 Hz, 4H, Ph-H), 7.15 (d, J =8.2 Hz, 4H, Ph-H),
2.60 (t, J=7.7 Hz, 4H, CH,-H) , 1.61 ~1.67 (m, 4H, CH,-H), 0.94
(t, J=7.4 Hz, 6H, CH;-H)
I, 926 W E ROk 65.9~68.3 7.25 (t, J=8.0 Hz, 2H, Ph-H), 7.22 (s, 2H, Ph-H), 7.19 (d, J=7.6
Hz, 2H, Ph-H), 7.07 (d, J=8.3 Hz, 2 H, Ph-H), 5.18 (s, 4H, CH,-
H), 3.49 (s, 6H, CH;-H)
Il 92 Ttk 119.8 ~122.3 7.04 (d, J=8.1Hz, 2H, Ph-H), 6.96 (s, 2H, Ph-H), 6.80 (d, J=8.1

Hz, 2H, Ph-H), 6.00 (s, 4H, CH,-H)

22 FETIREUAUHRBEENESR P AEJEIET , M PR E (100 pg/mL) F&1ES
PG IR 7 AJ7 R T RS YR HAU . PR B —E MR U TR, RIS 5 TS Y

AR ISP E S R IR 2. TERIERAF T, #40E AR IUS T

WXt S AL T R IO 0, BEAT R B R R

®2 FETIRELAYXBLFE 4 RHRRBFEHENESER

Tab.2 Photolarvicidal activities of diaryldiacetylenes derivatives to 4th-instar larvae of Aedes albopictus

FeHEBET - light mortality/ % HAEESET- 3R dark mortality /%
A compd.
1 pg/mL 10 pg/mL 100 pg/mlL 1 pg/mL 10 pg/mL 100 pg/ml

I, 100 100 a 100 a 0 0 0
I, 0 8.7+1.4b 100 a 0 0 0
I, 0 7.8+1.8b 100 a 0 0 0
I, 0 8.3+£2.1b 100 a 0 0 0
I, 0 0c 81.3+5.6b 0 0 0
I, 0 0c 43.2+3.9 ¢ 0 0 0
I, 0 0c 77.4£8.8 b 0 0 0
a-T 100 100 a 0 0

X B8 control 0 0c 0d 0 0 0

1) 488 E 2 100 wW - em ™2, REEET ] 1 h; B 7 3B E AR A 4B R F 84 & T 5% KF £ £F R 2% (DMRT %)

ARSI G U 6 DMHURIREE T AR NTE BUCRIE T b G TEL I 10 pe/mL FAET %
LU B — i WO T AL S R E 76100 pe/mL SRHEIE 10 % 1 1,4 — TEWY — 2 - LT TR (I)
Bk BT AL G, L L, XS sE T AR Yy AR TR R SR T AR O 100 % R
4100 % A, 1, Fll BIBET R0 81.3 %, WEWR IR HERFRXITEMESTHREE R, X IR «-T X H
43.2 % M 77.4%. LAY, BTS2 m T, 3t SUPICR IS MARAS 1R 10 we/mL B FI 8L BT
B AR BRI A B T A AR B 4. H R34 100% .
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