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SEPEATABAM L BB T 6 AR UL R TE A4 B AT A% HUE PR 0 A -4 T A2 RORURE B 26 AT AR ) (L1 ~1.3,S1~83) .
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Synthesis and insecticidal activity of 6 terpinen-4-ol
halogenated and change analogues
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Abstract: [Obiective) The study was to find new highly active insecticidal compounds in terpinen-4-ol.
[ Method] Six new derivatives were synthesized using terpinen-4-ol as staring materials and their structures
had been confirmed by NMR,IR and MS. The insecticidal activity of the eight derivatives on the Musca do-
mestica 1. had been determined. [Result] The derivatives almost exhibited stronger fumigant and contact
activity than terpinen-4-ol,among which LC;, of L1 was 2. 424 2 ;1./L,and S2 showed the highest fumigant
and contact activity with LC;, of 1. 515 2 4L/L,LDs, of 0. 057 3 mg/insect. [Conclusion) The change of bit-
4 and double bond has an important impact on the insecticidal activity of the terpinen-4-ol,the double bond
is epoxied to bring stronger fumigant and contact activity.

Key words: terpinen-4-ol; structure modification; halogenated analogue; double change bond analogue;

insecticidal activity
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P XN R L AR AR IR FOR R LR R U SR
P 0 1 T R i S T M X e B
UTERTA R AT BRI 98 AT TR 11 B 22 I A 45 40 T
ATARGE o 00 A T o R Tl A -4 B T BR A
AR g i R o8 B A P L R RN S 6 B JR TG R 3K
DAL AE HOAD it bt A A Y R B Y O R O
S AR Wi FLAT AR S B840 ] 358 9 1 L A R 24 07
TARA ) Z I . T A SR BT IR A BRI L E B 2y
i BIF T8 T 6 B 2 0 %A B W 45 R s R T
—E MR . SRSEMRAEN XA A AT T R
7 A L S R R BT A R 2 B — E 1R 1
P T EL Pl A A -4 R RO 7R R 2 OB 2
T REENL S T A i K BB s At AR B R
AN AN R v I T N A N 3 NS B 3D
RV TS W7/ K SN S R Yk 7/ D S (A 4 e~ 3 i
AR LA il A5 -A- T D JEORE S 6 407 8 i L e XL
SEVEAT TG BT T 6 bR HUAE TR W 1E
P8 2 ot - B i B U A T AT A 0 O D T
X e I LAY Ak 2% RS T L LA O S 4ROH ) A
T e A MO PR A RA -4 B SR AL S W R B S

L M5 IrE

1.1 & M
1.1.1 43X 2 & K (Musca domestica L. ), )
r [ B 27 B sl W T 51 R R B il % HUR A 5K e
RO R 7RV AU R R B R 24 T 5 A 2 iF 5 IR
FhENGRE25E1)C LB (T0% ~80%) ;
JEHR (12 h/12 h)) 4] 3% 5 3 56 i Bk 32 A 1k K/ — 3
) 4 H i pg H AL .
1.1.2 ZEZME5XA HP 5988 B PU AR T i
¢, 2 E HP A5 ; Trace DSQ GCH Trace GC/MS
AT AL s 2% B Finnigan 2\ 7 ; Avance DRX-200 Hz
TR B FE IR AN B+ Bruker 23R s RE-52C U jife 4 3%
FASL VA P I T R EANER T

PTG -A-BECOT V60, H RIEALF N FD 5 LTk —
ST e M E L DO L 2 A T PR T S
A Tt e (DML ) % JC 7K 4 7510 24 7 6 42 BE b o J 1% 2k
7 4l A B 7K Ak B G il 5 590 RN 2 5 38 O 43 4l
W T BN H R 2 2 AT (TLO) SR W, 4
JZIEM R N GF254, & 050 5% FH AR 4085 5 %0 i
MR/ O WEVE T . 7=l FFLAR N 8. 0~10. 0 nm Ay
EMrRER LAl . 2 20T RE R A2 BT 6k Y R
By W VEAL T A VR IR S 60~90 C kAl &
2 2.1 .

L2 #ifE-1-ETEYRaRRE

1.2.1 AREMTAY ZEIEWH A LI
A1,
DAST
CH,CH,,—40 C,N, - L1
ol F
SOCL
> L2
OH DMF,0~5 'C,0.5h cl
PBr, L3
OH 0~5C,0.5h Br

Bl 1 &% L1~1L3 & ML
Fig.1 Synthesis route of compd. L1—13

(D L1EAC =Y 4-fluoro-4-isopropyl-1-meth-
yleyclohex-1-ene) f & . &% He 5 {7 3k ik
7o ¥ 0.159 g N -4-B m A #) 20 mL T4 1y
CH,CL, o, AR H 2 —40 C, b S22 5 m
0.2 mL — W 3 = @& % (Dimethylaminosulfur trif-
luoride) s Ny R4 #4721, 30 min f5 [0 %5 W 2
BRIV T W) T RE AT 2 T 4 B U M ) e
AR TR T HARFREE S 30 ¢ 1, PR M0 2K
AR I K Ak B B AT 23 B A 20 IR B R )

(DO L2(E =Y 4-chloro-4-isopropyl-1-meth-
yleyclohex-1-ene) Y& . 27 SCHRL6-7 1Y Jr 1
7o B Ia-4-B 7.9 g M A F| 20 mL T4 1
DMEF i, it P i i 2% 2 mL SOCL, . vk i
BN s TLC K sz b ik 8% . 73 5 N 58 B - T T 7%
VR B3 77 1 s AR 43 5 B (0 08 4 A IR 8 0 i AR
Y.

(3 L3(EAL =4 4-bromo-4-isopropyl-1-meth-
yleyclohex-1-ene) WY& Wi, =% CHR[8-9] W) I ik
HEAT o RS IR -A-BE 7.9 g sl A N, PRAP RN, UK
T HEFEE AN & B PBrs 4.5 g B P) B LL (A,
ZIE BB ZEHIINE .20 min 5N 5ERM . FHH &Y
2R Al AL 7 ) W T A 2 1 R RO O 2 Tk 2
BO A3 30 5 ek ) .
1.2.2 MEEREETEY
LA 2,

(1) ST (I & i F1 7= ¥y 1-isopropyl-4-methylcy-
clohexanoD) & . 5% 283 S0 1 ik AT

A W A
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158 P b A PRBHE R 252 4 CH SRR MO
Hz
o S1
OH C,H,OH,Rancy-Ni,48h OH
0
H,0,
> 2
OH CH,CN,CH,OH,55~60 C oH
OH
OH
VOHO, -
OH " OH

CH,COCH,,55 C

2 AL S1~S3 1Y A kR
Fig. 2 Synthesis route of compd. S1—S3

Raney %1 #5 2 I Mozingo"'" i) J5 i : Bt 50
g A E 30 % ~50% Ni-Al 44, 4n 50 mL /K4
BCERPIR L 9K 5 I AR NaOH L 3 058 52 LR &
PR IAR AN B0 1o W, YR 2L U i NaOH A5
A0 5835 S I B (297 NaOH 80 @) ¥R & Wi s
10 min J5,F 70 C/K¥E 4 0. 5 h, AT EL 2
IR DT RAE RS o 400 25 L 2 7KV 8 BR 4 M A} 2% 1
KPE 2~3 R ZE pH AN 6, FAK IR FIARFL 4350 95 %
LEERTCK G W 2 W, BT IR OB & A .

BEPN IR -4-BE 7.9 g ¥ T 85 mL oK LB,
JIA 5 g Raney £, % i T A H & He . B Z1 4
% H, RERWCH I (2 48 h) R Raney 4, ZE (R
s B I AR 9

(2) S2(HEAT=Y) 3-isopropyl-6-methyl-7-oxa-
bicyclo[ 4. 1. 0 Jheptan-3-oD & 1. Z% Frank"'* )
JrkiEAT . A4 11,3 g LN 5.5 g kiR
S 1.3 g ARWINAR] 10 mL FEES, MR E
55~60 C . H, O, (RF4041 30%,7. 9 mL) L) 0. 15
ml/min {3 2 3 o 5 R SF AL T 58 15 min
Ja A, HEERIER A O BRI R KR AR
ALY T AW bt R K Ve Ok 4 A AL
2 K Na, SO, ik, 1 58 , 78 B % 57 15 Bl
(SRR

(3) S3CEREEAL I I ¥ 4-isopropyl-1-methyl-
cyclohexane-1, 2, 4-triol) ) & . & M Cristea
ALy 7k AT, B VL0, 0,05 g, im AR B 5
mL,30 C/KR®&,. #FH P E 10 min A A 1 mL
H,O, (A% 35%) . 15 min J& , 2 0 ik 5 1 41
0, I AP ER (20 mL) FIAS M -4-B2 7. 4 g T
iR S R ZE 55 CL, RS R LA 0. 05 mL/min

BTN 4 mL H, O, , i il 58 ¥ )5 4k S2 R 5 78 55
CHEFER I 1 h J5 o 457 1k 5B« U6k 28 B 7 791 4
AR ZEIE K (30 mL) A B A7 (1 g e AR i g
PR 45 5 B A K (10 mL) #h gk . T 4575 3 4
FE Y R 4 A B AT A5 B R A O
174 C),
1.3 ®WBB-IBITEYNEHETE

K H BTk (MS) | B g 3 R 1% (CH NMR,
PC NMR) % 5E HART AP 454 .
1.4 MBG4BTEYRIREBENNE

SRV PE I S R = A AR R A
23 WA 20 ki L, DUTY B A BRAE b X R, T
4 hJE R A 2 R b R TS RO R AN T
PR 3 KRR 10 ik AL, DL A Ak
HAE XTI, T 24 h ek & 45 8. St %, I
2L Abbott 24 IE, RLHL AR 0 R 5 )
HIF R IR 4 h iy 283 07 (LG ) F 24 h 1Y fish
AFE (LD B 95 % BAFMR.

2 AR5

2.1 WMMBLBTEYNEHNERE

L1388 ek, =% 78.5% ;' H NMR (200
MHz,CDCL;) dppm: 0. 94 ~0. 98 (d, 6H), 1. 25 (s,
2H),1.65(s, 3H),1. 73~1. 95(m, 1H), 2. 09 ~
2.31(d,4H).5. 27 (s, 1H) ;" C NMR (50 MHz,
CDCly) éppm:16. 81,16. 94,23, 22,26. 67,28, 87,
34.13,36.15,117.30,120. 08,133. 67; MS(ED m/=
(%) :156(20),136(12),121(16),113(24),93(40),
68(100),67(44),41(18),

L2 IR # (iR Y, 77 3 83. 2% ;' H NMR (200
MHz,CDCl;) éppm: 1. 03 ~1. 04 (d, 6H), 1. 25 (s,
2H),1.58 (s, 3H), 1. 97 ~2. 10(m.,1H),2. 09 ~
2.31(d,4H),5. 29(s, 1H) ;" C NMR (50 MHz,
CDCly) dppm:16. 08,23. 13,25. 91,32. 60,38, 14,
44, 95,65, 42,123, 47,134, 05; MS(ED) m/z (%) :
172(18),137(25),136(48),129(16),121(64),93
(100),81(46),41(44),

L3 @k . 7= R 69. 8% ;' H NMR (200
MHz,CDCl;) ppm: 1. 12~1. 22(d. 6H), 1. 25 (s,
2H),1.90 (s, 3H), 1. 97 ~2. 10(m.,1H),2. 09 ~
2.31(d,4H).5. 29 (s, 1H) ;" C NMR (50 MHz,
CDCl,) sppm:18. 62,24, 13,33. 76,36. 13,39. 72,
42.86,43.90,70.53,126. 24,128, 87; MS(ED) m/z
(%).:219,218,217,216,137,121,95,81,69,55.41,
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S1. Tt B Ak, 7= 3R 67. 3% ;' H NMR (200
MHz,CDCIl,) dppm: 0. 87 ~0. 90 (m, 6H), 0. 86 ~
0.89(d,3H),1.15~1.48(m,4H),1. 48~1. 57 (m,
4H),1.82~2.02(m,1H),3. 63~3. 73(dd, 1H);
“C NMR (50 MHz,CDCl;) dppm: 16. 02, 16. 81,
20. 36,22, 30, 30. 27, 31. 28, 32. 29, 33. 62, 34. 12,
38.53,72. 565 MS(ED) m/z(%):156,136, 129,
121,93,81,41,

S2. {0 AR, 2% 74, 7% ' H NMR (200
MHz,CDCl,) dppm: 0. 84 ~0. 90 (q, 6H), 1. 33 (s,
3H),1.41~1.53(m,3H),1. 74 ~1. 86 (m, 4H),
1.92(m,1H), 3. 49(s, 1H);* C NMR (50 MHz,
CDCly) dppm:16. 60,16. 82,23. 99,25. 83,29, 42,
31.99,37. 02,58. 72,62. 19, 71. 93; MS(ED) m/z
(%):168,154,136,129,121,93,81,41,

S3: AR GE S A S 174 C) L 773 84. 3%
"H NMR (200 MHz,CDCl;)dppm:0. 89~0. 92(d,

6H),1.23(s,3H). 1. 36 ~1. 46 (m,2H), 1. 47 ~
1.58(m,2H),1.63~1.91(m,3H),2. 02(s,3H),
3.41(t, 1H);* C NMR (50 MHz, CDCl,) Sppm:
17.14,17.23,27. 11, 30. 29, 30. 38, 34. 83, 39. 02,
72.04,75.73; MS(ED) m/=(%):183,167,160,143
(141),95,81,41,17,
2.2 MMBIEREMITEYNRBHERS
V)|

s V1 - AT N FL 2R A A= Wy 6 R 1 B 72 9 )

MELE R WL 1T, HER1ATLVE B WA E-4-BE 1

EPER IR b SURE 20 7 v B 4R )
S2 B VE A R RN -4-BEAY 2. 95 A7 I U A
P ST S RPN AT T R R AL R
JSE 79 S3 A [ AR TE FE 2 I 5 e AR L AR
PR LR AT P T AR A4

®1 BB IBREVEVIREBEHPHEZSAVEU D
Table 1 Fumigation acticity of terpinen-4-ol derivatives against housefly(4 h)
Bl ik & i 1 ) . ) 95 % BAFBR/(uL « L™D
~ < X L(,;o/(pL . L ) =0
Compound LC-P 95% FL
S EESA i
M\{mkﬁ’ R Y=3.776 2+1.879 9X 0.71 4,476 9 3.559 0~5.632 0
terpinen-4-ol
I.1 Y=3.657 8+3.426 5X 0. 69 2.424 2 2.100 5~2.891 2
L2 Y=2.828 9+2.264 0X 0. 87 9.090 9 6.756 5~12.248 6
L3 Y=2.403 1+2.301 6X 0.76 13.635 1 10.432 3~17.305 0
S1 Y=3.160 7+2. 305 3X 0.48 6.363 1 4.891 5~8.059 4
S2 Y=4.448 8+3.026 7X 0.24 1.515 2 1.269 1~1.8227
S3 — — — —
W =" RN TR AL
Note:*“—" indicates non-fumigation acticity.
2.3 MMBAERECMITEYNRBENMRE AAL W S2 By il R WE MU 8RS, LD A

7
A S - A- T S AT A Wy X 8 W 4 fih 2% 2 g
ELTRIR 2, R 2 RO DU B R AT AR W R R
WYY HA —E R R AR . SR IR 4B A L R

®2 MMBABERITEDTRBHHNMRE

0.057 3 mg/3k » filt AR5 ST IEAR M -4-BE 9 2. 31 15 5
IE LA ST ORI PEW AT B 4R s AL 8 L
TR A5 R A AR Y 5 A s R S A T R
K

ME (24 b

Table 2 Contact toxicity of terpinen-4-ol derivatives to housefly(24 h)

1ﬁ:~iﬁﬂ:%% ﬁﬁ‘ﬁﬁ £ LDy /(mg 3 1) 95%?1%_@/(,11‘ CL1)

Compound LC-P > 95% FL

jﬁﬁﬁnﬂﬂ; Y=6.395 9+1.589 0X 0. 24 0.1323 0.091 0~0.192 0
L1 Y=7.114 5+2.609 8X 0. 40 0.154 6 0.123 7~0.193 8
L2 Y=6.646 3+2.435 4X 0.53 0.210 8 0.164 6~0.270 0
L3 Y=6.369 3+2.388 1X 0.07 0.268 8 0.198 4~0.359 4
S1 Y=7.752 9+2. 491 0X 0.35 0.078 8 0.060 5~0.101 9
S2 Y=7.413 4+1.942 8X 0.57 0.057 3 0.043 0~0.076 2
S3 Y=5.055 9+2.528 7X 0.48 0.945 3 0.751 6~1.2017
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A i - 4T o AT A 0 B A% OIS 1R 5 R
T A —E A OC M . RIS R T -4
FART W L1 X 52 o 14y S 3% P A H B A il -4
T Y A8 AL B R AT LA AR IR -4-BE AU ) L2
X G e 1Y) H 2% T R A S A TR R AU ) LS R
ZETGVEARAR . by S AT 20 B I H 1 RO DB/ B A
FENETR B A -4 T e AR AT 2R 0 Y B 2R R
R

AT ST A -4~ XURE i &R R g ST
X G W 4 15 AT RE 5 LA TR SR A G R A i
I -A-TE XU 40 A= 4 STB0 3 2% 35 M B T
fih 235 T55 M T e AT E S PR O LR VA PSS 0 . S B
BARBEAL A W ) ek L Bl 2 18 s PR 4L P ) S2 1Y R
0 fih 3% 05 P A8 A il - AR W T 1~ 2 AL T
UL A S 5 A 5L 45 K B AT R g 19 % I P 5 R
PRI 4 S3 il T Oy [T 44 o 2286 3% PR 2K L il R
R ER PN o

L% LTI KA R -A-BE 4 7 ORJERD) B4l
FR 0T G B 2 A R R T 5 BURRE S A A
g 38 o G A DA AT RE S BT 20 R AR O G
T AT 14 9 A QR B 41 7 A 0 3 B A Y 2R
1 PR T O N S T e R R o S U VAR iR
A-TWEIEATHE W) AT Wb ZEXS AN M- A-TE 00 -7 5 XU
RLHEAT ERA ST

G RS S Bl 1 D E R, 22 K TR
A WL T2 [ 5 T SE 0 2 Y T B B R A0 T AR AR Y
T 1 2 7 IR
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