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Abstract: 8-Hydroxylcarveol (3) and its ester derivatives were synthesized from a-pinene (1), and their structures had been
identified by IR, MS, 'H NMR and “C NMR analysis. The repellent activity against mosquito ( Aedes albopictus) of the 4
compounds has been determined by the methods of GB 17322. 10 - 1998. The results are as follows: compound (3) has no
repellent against mosquito. On the other hand, it has been reported that compounds having structure simlar to 8-hydroxylcarveol
have mosquito-repellent activity, such as p-menthendiol, etc. Perhaps the position of polar functional groups and chiral C atoms
are important factors for mosquito-repellent activity. 8-Hydroxylcarveol propionate (6 ) has no mosquito-repellent activity
mosquito, perhaps its carbonyl part is too large. There is few report of propionate used as terpenoid repellent currently.
8-Hydroxylcarveol acetate(5) has some repellent activity against mosquito, when its mass fraction is 20 % , which can exhibit
repelling time close to 4 h. 8-Hydroxylcarveol formate (4) has the longest repelling time of upto 7-8 h against mosquito, when
its mass fraction is 20 % , which is similar to the repellent activity of N, N-diethyl-m-toluamide (DETA).
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3 A T A B o SR P B I (DETA ) 8 kA S AR FAR Y, Bk 8 P B
i P B4 90 PRl i)™ o (L0 DA A 7 e T TR il 52 A B — S8 (R, 0 LB e i R I el O el 2 B e 22
RYGRERA o DRRAT T3 1 0 Bl DETA 75102 6 o A7 S RS S 1 45 00 1 Bl A R e 7
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1 SEg sy

1.1 FEEM A RNE

L1.1 R MWLV s 2R R F R A7, GC 73 H o~ IR M & 50 85 %

1.1.2 XA FRESECH 15 % ~19 % Ak 8 O BRVS WL ik R B8 B iR 240 i A R B LB IR . T /K ik
FRAN R R (ORI TR IF (N R IEF I T e Y Ak 5 55 24 iy 181 5 23 A i i3]

113 MHE A& GC 9790 “TAH IR, SE-54 54 47 32 B 40 4 HE, 30 m x 0.25 mm , Z0 KM K 5
Nicolet Protage 460 ZL 4N YA, VAR AL i 5% FH i IR Bk | 1] A kE 5 5 A KBr JE . Agilent Mass Selective
Detector Fii{% , EI J§,70 eV, Bruker AVANCE 400 #Y#% % 3t 9R 1%, LA TMS B N #x, CDCL, R & 7,
'H NMR ¥ILZ 45 % 3k 400 MHz, °C NMRWL£Z45 % 3% 100 MHz,

1.2 AR

1.2.1 &m%B& W oM (1) AR 2,3-FF40RKE (2) , FKG N 8- A W 2R (3) , i Jn
G IR 8- A A H TR (4,R =H) (LR 8-FF 0 — A B2 (5,R = CH, ) AN IR 8- K5

TR ENR(6,R = CHy ) S MU AN 1
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Fig.1 The synthesis route

1.2.2 2 3-3R&R)% (2) 096 78 = SRR B TR A a—3 4 160 mL | H1 %557 700 mL 1k
R B 244 ¢, FI0 A G & (9 DU T B VR Ak Bk o AR HE R B I A BC 4 0 R 2R, B I BE DR R AR
0~5°C ZIa], ghSedigd o b B b & B — B i (B IBORE 64T GC 43 Mo RO S8 4 J , I AGE o 1Y 78 18
IRV A R B B 4, P R R ZE I, B IR HLIZ S MUK A A 18 S T R e T S M 0 R L 1
AR R K VU 2 Pk, P JCK B R B 1, RIS ) 2 J5 R4S 2,3 -FR S IR 4t o

1.2.3 8-A#AAN KB4 3)em  AERIEEIR T INA —2E &1 2,3-F IR b, Fm AL 3 %515
A4 0. 1 % BRFRK W, TEV K th Bt b SR B i th B B 45 5. 5 ~ 6 h S5 45 I B
FEA G < AR AR FT £ 57K ZE 1K DR HE VR IR 45 56 2 ~ 3 WK, T A A 45 5 DR 7= 1 8- R &R
AR, GCFEANIT % .

1.2.4 8-%K 3 = 8.5 % 83 09 B £ AT £ 4 096 %

1.2.4.1 fr4 44 thb e FIY B & Z R 100: 800 ~ 1000 7E 500 mL [5]JiS ke i i A 8- %2 5L 51
TEURZEE FR, A LR OERVEE R FE VKK AT B R o R ek AR g B — B s ] BURE
HEAT GC 4381 o SN 58 4 Ja 45 A B P, MK FH 1 R e TR0 8 BRI R 5 /K e 2 e, T JE /K B TR M
TG, M LR QTR 0 25 18 A5 2D 7 ik (4) ,GC 5528 90.5 %

1.2.4.2 fTH45 WAKR TP A& A 100: 150 78 500 mL = 20 [ JFE S H oA 8- ¥ 3L 5] —
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ARSI LRI, PRI — 2 5 R AR I . B g ad A b 64T GC A BT BRI, R 58 42 I 45% 1k
A A BT 5 AL BEAT AR W 4 R T A TR TSR R 8 2R IR AR B R R (5) ,GC H R A
91 %
1.2.4.3 146 WAk JkFATAY S BE R, HJEK £ W B 5 B B, B 453 77 & 118 4> GC
TR 88 %

W LA L3 A BE 7= W (A AR 43 PR JRS AT AT 2 BT 4 B8 Ak, BT R VR R0 ol & 1R & T — A il Tk AR FR LG
1:9 #5320 5 5 HE 4T 4589 70 #r o
1.3 IREEMNE
1.3.1 S3zhdh S E(Aedes albopictus) PIEJG 4 ~5 d (Y HE BT HL o R 50 245 X 25 58 B 22 52 T |22
iR 3R = PR /N B bl R A X AR B ARG T sh ) S e R
1.3.2 JafEwngyx ZSHMEZRREGB/T 17322.10 - 1998 (77 #47. F/hA REN LT,
£ 2.5 em x 2 em AR EIRIK B TEOK £ BEBC i 09 — 5 BT & 43 2500 IR B R iR 5 DETA (%W 8 pl. 78
AN TR) B (0] BOKE i 245 M PR 3R B F A R /0 F 30 UM ELARM 5.5 em (520 12 em IR 9 o JF AL (FF
FE AL 2 em x2 em) |, W% 2 min, i S5 PT 50 BCE
1.3.3 AARFEWMNE £ HREFREE GB 17322.10 - 1998 [ =17, 7 AW TS HE 5 cm x
Sem W E,—HFH 1.5 pl/em® BIRZGH, 75— R F 2 (o B 78 R [ B )Rl AR 2> F 300
HMERL) 40 cm x 30 em x 30 em B P, 5 88 Uk 25 KK 4 em x4 em (9 T RR, 7 %85 008 i O A% 8 43, WL AR
2 min, AR HBEAT — FUUT ) BGOSR AT AR AR (]

2 giR5iNE

2.1 LEMEHRIE

2.1.1 23-FAFRIR(2) & RAM  a— TR M I AL B 0% 1909 4F ] 28 YR 1 | Ak 771 247 1,
FHRT 2,3-FATR bt . LLE A A R FH o AR H R o SRS PR 55 A Hlad iR . 20 4D 80 AEAR, H
A VG RS A A LKA L B HE AR 2, 3R R IR 0 T B ISR AE 88 % LA b, {HIX L N 1Y
T CBES A D TR T 47 . B TE A P2 e AR P2 AR Ir A 7E AR R . R S AR
B A T LA S 2 3R Rk AR 13 % ~22.5 % , i ELIFFA5 7= 5 ik 43 55 2, 4% B8 45 4 1L 35 1A
A I A 2R BB R IR R AT o DR AR M ERSEAL R, 25 AR 2 R R 20 Bk 35 % ~ 40 %, TE 5
WYEY RAETE T, a—JE M I E ALY A R 0] LIGAF 50 % L) b # RN SR E 28, al LU /b
BB P, IR — A R 2 3R R R A R

A e BRI & 20 B0 3 S8 L TR AE R 3R 48 AR R, DA 2 i 6 28 Sl AL S (AR R R A T 7= %k 50 %
B fh o INEE A A 7™ AR K o= TR M T LA Il WA fofE FH &5 T T R 2% &, (o R TG Wk 3 3k 480 2 TR AR S SR AR R
A H AT Z At

ABESE A B 2,3 - BRI b 0 53 e 5 ok — B o R B RO L EI-MS m/z(% ) 152,134,
119,105,94,79,59,

2.1.2 8-#AMN_A B4 3) v iie EEBIERREWNT .

FT-IR (KBr J£ F,em™) :3340,2969,2924 2888 ,1438,1370,1305,1245,1151,1044 ,923

EI-MS m/z(% ) :55(15) ,59(69) ,67(9),69(15),77(18),79(74),81(18),91(21),93(29),94
(26),95(24),108(17),109(100) ,110(13),119(14),123(13),137(41),152(30) .

'H NMR,§:5.57(br,1H,2-CH) ,4.04(s,1H,6-CH) ,2.11(d,1H,3-CH),2.02(d,1H,5-CH),
1.79(s,3H,7-CH,) ,1.74(m,4H,4-CH,3-CH,0OH,0H) ,1.44(t,1H,5-CH) ,1.22,1.18 (2s,6H,9-
CH,,10-CH,)

“C NMR,5:134.41(1-C),125.30(2-C),72.24(8-C) ,68.64(6-C) ,38.83(4-C),32.68 (5-C),
27.67 (10-C) ,27.14(3-C),26.39(9-C) ,20.85(7-C) .
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2.1.3 FER8-FAMN_AFG4%E(4) s mEiE HEEIEAENT .

FT-IR (¥, em™) ;3439 (OH) ,2972,2923,1720 (C=0) ,1445,1374,1166.7 (C—0—C) , 1030,
915,810,

EI-MS m/z(% ) :29(7),31(7),39(9) ,41(6) ,43(38),55(10),59(73) ,67(8) ,69(8) ,77(23),79
(85),91(28),93(43),94(48),95(19),108(19),109(57),119(100),120(11),134(19),135(10),
136(16) ,137(52),152(8) ,167(1) ,180(22),181(3),

'H NMR,s:8. 13(s,1H,CHO),5.76 (br,1H,—=C—H) ,5.41(s,1H,6-CH) ,2.21 (m,1H,3-CH),
2.08 (d,1H,6-CH) ,2.04(s,1H,5-CH) ,1.84 ~1.71(m,3H,4-CH,3-CH,0H) ,1.70(s,3H,7-CH,) ,
1.51(m,1H,5-CH) ,1.20,1. 18(2s,6H,9-CH, ,10-CH,) ,

“C NMR,8:161.02(C=0),130.32(1-C),128.63(2-C),71.92(8-C),70.71 (6-C) ,39.32 (4-
€),29.95 (5-C),27.55(11-C) ,26.77(3-C) ,26.51(9-C) ,20.52(7-C)

2.1.4 Zm8-A#AN_A/ B % (5S)vEmiiE HEEIERENT .

FT-IR (i, em™) ;3453 (OH) ,2971,2935,2890, 1736 (C=0) , 1440, 1371, 1241 (C—0—C) ,
1030,916

EI-MS m/z (% ) :41(20) ,43(98),55(10),59(100) ,67(6),69(7),77(23),79(98),91(30),92
(9),93(45),94(49),95(20) ,108(13),109(75),119(76) ,134(8) ,137(20) ,151(9),152(64),153
(6),170(5) ,194(3) ,

'H NMR,6:5.73 (br, 1H,=C—H),5.27(s,1H,6-CH),2.17 (m,1H,3-CH) ,2.15(s,3H, 12—
CH,),2.01(m,1H,5-CH),1.81(m,2H,3-CH,4-CH) ,1.69(s,3H,7-CH,),1.65(m,1H,0H) ,1.45
(m,1H,5-CH),1.19,1.17(2s,6H,9-CH, ,10-CH,) ,

BC NMR,5:170.96 (C=0),130.92(1-C),127.90(2-C),72.00 (8-C),70.78 (6-C) , 39.39
(4-C),29.87(5-C) ,27.46(10-C) ,26.85(3-C) ,26.55(9-C) ,21.36(12-C) ,20.59(7-C) ,

2.1.5 AmMS-AANAF%E(6)EHmEIE HREIEAENT .

FT-IR ( % i, em™ ) : 3502 ( OH), 2975, 2940, 2888, 1731 (C=0), 1460, 1367, 1275, 1193
(C—0—C),1076,1035,920,

EI-MS m/z (% ) :29(16) ,41(12) ,43(29),57(37),59(57),67(4),69(5),77(18),79(65),91
(25),92(9),93(42) ,94(43),95(19),108(18),109(92),119(93),134(16),135(13),137(28),152
(100) ,153(12),164(5),165(20) ,70(12) ,208(6) .

'H NMR,8:5.73 (br, 1H,=C—H) ,5.28 (s,1H,6-CH),2.34 (q,2H,12-CH,),2.19 (m, 2H,
3-CH,),1.98(m,1H,5-CH),1.82(m,1H,4-CH) ,1.71 (m,1H,OH) ,1.68(s,3H,7-CH,) ,1.45(m,
1H,5-CH),1.20,1.17(2s,6H,9-CH, ,10-CH,) ,1. 19(t,3H,13-CH, ) ,

BC NMR,$:174.39(C=0),131.08 (1-C),127.80(2-C) ,72.04(8-C),70.54 (6-C) ,39. 45 (4-
€),29.97(5-C),28.00(10-C) ,27.31(12-C) ,26.83(3-C) ,26.56(9-C) ,20. 58(7-C) ,9.38(13-C) ,
2.2 EEFEUERSW
2.2.1 s Guups ek Fi R R 1 PR SO O] AP 3K S5 45 R WO L4 M E
316 A R B BRI M T 4 R S HAG RO

&Y 3 BeAT WG M B 450 5 HE R 1,2 % e e % 3,4 - b W 3,8 - X b LB
12X s s B4 & W BT — 5 B R e R B IR Y 1,20 S B S kA
3 AR AR, 1B 3 fEG K b B X 264l 5 W i) DX AN AE T BUERE 35 B o7 B A T T 0
B AN TR] R O 000 e T e i DAL o7 2 2 M B SO M ) — A R

8 — 0 ke 1) L SR T 1) F R T R 2 TR TR AR LA IR S L {EL TN R R A0 AT R B TR, X T g
VR T 1) e 56358 3 R KA G, L TG A 1 288 30K 3kt 790 o R TR i 3 A o /0 WL
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2.2.2 Maupseyit— Y ImE LR g R O T MO AT Y 4 RS 5SRO TR 80T 28X
1 S P ) K 3 1 S 5, SR R = (GO — T /IR > 100 % o 1 I 9Kk AR = Ak PR G GEE R
— X BRGGHE ) /(1 - % BROKGEE A ) x 100 % , HARZE R UL 2,
#1 MEYLFRHNTRBEIHER
Table 1 Result of the primary experiment of repelling A. albopictus

compounds M, mass fraction total amount of mosquito/number bit the mice after 30 min/number

3 170 10 49 5

4 198 20 76 0

5 212 20 67 0

6 226 20 45 11

eI DETA 191 10 55 0

R2 WNELFANE-SRBEIRER
Table 2 Result of the further experiment of repelling A. albopictus

L& S5 B % N Te) B[] A% 1F 3K i 2R corrected repellent rate at different time/%
compounds mass fraction 0.5h 1.0 h 1.5h 2.0h 2.5h 3.0h
4 20 100 100 87.8 80.6 71.0 61.3
5 20 100 90.6 83.0 78.7 63.7 68.0
BB DETA 10 100 100 100 100 97.4 97.4

2B RN TR 4 RS B — i B SR ISOE L JF BLTE 3 h NRAT 60 % LA AR IE GKGRER
VLU E AT S B AT — 5 B R OE E o (EAE X A AL 7 5 ThT A EL A B0 38 a0 25T Ji it — 200 114 52 6 f i A
5 T 1 X AR A R 47 52 58
2.2.3 sPAREBRY EI R SO IOUE g BKORE X G AR S A5 R LK 3
®3 HAFHRPZRER"

Table 3 Result of human protection experiment ( repelling A. albopictus)

LEY & B % A AR 8] effective protection time/h
compounds mass fraction 1.0~3.0 3.5 4.0 5.0 6.0 7.0 8.0
10 — — - N
4
20 — — — — — — ¥
10 — +
5
20 — _ N
10 — — - — N
DETA
20 — — — — — — "

1) “—"F/RICBCHENTH] no mosquito bite; “ + ” /8 4 I U IT #Hi] mosquito bite

3 PR EE R AT A 4 TS N SO SORRAT — E B UK T A 0P AR —E IR PRCR . B
ATTAR PR P e P 70 B 5 23 %50) B S84 52 w8 o 3 AR L I B0 KR T PR S o TR RO
10 % IR S BA 2.5 ~3.0 h BRI IS ] ,20 % I EA 3.5 ~4.0 h 5 ], 39630 16 58 b v 19 B
PARME (KR 45 [ AR GB 17322, 10 - 1998, A7 R AR 47 ] 18] = 4.0 h Sy 25580/ B G bn i, A ZCHR 37 1) 1] =
6.0 h A 2520y A Jebnife) o BEDECN 10 % WfTAEY 4 BA 4.0 ~5.0 h (ORI E] 5 2 1 R AR
HER) B ZebnifiE. 20 % WHHEA 7.0 ~8.0 h A LRI S ], B0 T B RARMER) A ZehRifiE, 15 20 % ) DETA
ROR AR, R PR 4P R T2 LB A Y

3 4598

3.1 Pl JRM N JEURE, B A 2, 3-SR BE (2) , FE A 1 8 - R AR O U HS 2 I (3) BH R
(4) \ZTRTE (5) MPIARER (6) , HI TR \MS'H NMR & "C NMRAMT, JFHE4T T 4544 RAE
3.2 LB 3 % SO BOR A TR T, S 2 A5 R S H R e T A E A DUE ORISR B B A
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O0K RE 7 1 DR O AR e A R Al S A T R R R e KRR TR PR A R L R

3.3 [FAY 6 Xt [ SISO KR TS P, X R RE 5 R BRI 4 K KA G, TR E % il 288 B 5 o e A
D ULBEINFRERZE o A S A — & 0 SRS Pk, 75 RO 4 S 36 b, BT 6 43 3000 20 % B X 1 S0 i B
OKGREFF [HZ30E 4 ho ATAEY) 4 B 0K RERICR BAF, 78 AR DR 5250 v, T 3 B0k 20 % B X 1 S0 I
0K 30 s (] T LASK 3 7 ~ 8 h, 5 58E 0 ( DETA ) (1) 51K 3k 35k 5% 4 7] .
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