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Menthane-type monoterpenes from branches and leaves of Illicium micranthum
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Abstract: Objective To study the chemical constituents from the branches and leaves of Illicium micranthum and insecticidal activitives
on larvae of Bradysia odoriphaga. Methods The chemical constituents were isolated and purified by silica gel, and Sephadex LH-20
column chromatography. Their structures were elucidated by physicochemical properties and spectroscopic analyses. The standard contact
and stomach bioassay method was used to assess the effects of median lethal dose (LDso) of compound 2 on the demographic parameters of
larvae of B. odoriphaga. Results Five monoterpenoids were isolated from the ethyl acetate layer of methanol extract from the
branches and leaves of I. micranthum. Compound 1, (—)-(1R",4S")-1-(hydroxymethyl)-4-isopropylcyclohex-2-ene-1,4-diol, was a new
monoterpenoid and named as illicmicrene A, and the other compounds were identified as (1R,2R,4R)-1-methyl-4-(1-methylethyl)-
1,2,4-cyclohexanetriol (2), 4-hydroxypiperitone (3), olibanumol C (4) and o,a-dimethyl-4-hydroxymethylbenzyl alcohol (5), respectively.
Conclusion Compound 1 is isolated as a new compound and compounds 2—5 are obtained from 1. micranthum for the first time.
Furthermore, compound 2 shows the insecticidal effects on larvae of B. odoriphaga with LDso values at 30.4 mg/L after 48 h, at 22.5 mg/L
after 72 h.
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ZKHEE (o,0-dimethyl-4-hydroxymethylbenzyl alcohol,
5). Hrb, (&YW 1 N EY), frd N NE\A
A, WEY 2~5 HERMNEED 5 S5
SHGEW) 2 3047 T AE SR IR B &) i 23 2% M
W, ISR ERHAER 48 h 51 LDso fH 4 30.4
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AW HIES on 3.40 (1H, dd, J = 5.4, 10.8 Hz,
H-7a). 3.34 (1H, dd, J = 6.0, 10.8 Hz, H-7b) #&/"¥F
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Table 1 'H-NMR and *C-NMR data for compound 1

DA OH dc
1 — 69.9
2 570 (1H,d,J=12.0Hz) 132.1
3 5.66 (1H, d, J =12.0 Hz) 136.1
4 — 71.8
5 1.92(1H,m, H-5b), 1.48 (1H, m, H-5)  27.8
6 1.88 (1H, m, H-6b), 1.56 (1H, m, H-6a) 29.6
7 3.40 (1H, dd, J = 5.4, 10.8 Hz, H-7a), 70.5

3.34 (1H, dd, J = 6.0, 10.8 Hz, H-7h)
8  1.69 (1H, m) 38.3
9 0.88 (3H, d, J =6.8 Hz) 18.0
10 0.94 (3H,d, J=6.8 Hz) 17.0

= H_'H COSY

/~ X\ HMBC

E1l &% 1HMEHRREE H-H COSY 1 HMBC 1%
Fig. 1  Structure and key 'H-'H COSY and HMBC
correlations of compound 1
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SEFEA Y IS C-1 |, BAFEEE C-4 L.
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WA 2: TLEMPIRY), CioH003, ESI-MS m/z:
189.1 [M+H]*, #/Z R G = S8k 2 ) SR 3
. 'H-NMR (600 MHz, MeOD) ¢: 3.50 (1H, brs,
H-2), 1.94 (1H, m, H-3b), 1.90 (1H, m, H-6b), 1.78
(1H, m, H-5b), 1.59 (1H, m, H-3a), 1.56 (1H, m, H-8),
1.44 (1H, m, H-5a), 1.39 (1H, m, H-6a), 1.23 (3H, s,
7-CHj3), 0.91 (3H, brs, 10-CHs), 0.90 (3H, brs, 9-CHs);
3C-NMR (150 MHz, MeOD) ¢: 75.79 (C-4), 75.74
(C-2), 72.09 (C-1), 39.05 (C-8), 34.86 (C-3), 30.42
(C-6), 30.32 (C-5), 27.13 (C-7), 17.27 (C-10), 17.18
(C-9). LA %ds 5 scifioEs — 510, M et &9 2
N (1R,2R,4R)-1-F 3:-4- 7 i %E-1,2 4-3F O = .
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(3H, s, 10-CHs), 1.75 (1H, m, H-7), 1.60 (1H, m,
H-5b), 1.36 (1H, m, H-5a), 0.85 (3H, d, J = 6.6 Hz,
9-CHj3), 0.74 (3H, d, J = 6.6 Hz, 8-CH3); *C-NMR
(150 MHz, CDsCOCDs3) ¢: 201.63 (C-1), 161.58
(C-3), 122.56 (C-2), 76.60 (C-6), 32.94 (C-4), 31.09
(C-5), 30.41 (C-7), 23.32 (C-10), 15.95 (C-9), 15.56
(C-8). LA #de 5 seimrdiid — 5, e &
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H-6b), 2.14 (1H, m, H-3b), 1.97 (1H, m, H-6a), 1.91
(1H, m, H-3a), 1.65 (1H, m, H-5b), 1.64 (1H, m, H-8),
1.50 (1H, m, H-5a), 0.93 (3H, d, J = 7.2 Hz, 10-CH3),
0.91 (3H, d, J = 7.2 Hz, 9-CH3); *C-NMR (150 MHz,
CD3COCD3) d: 138.55 (C-1), 119.64 (C-2), 71.75
(C-4), 66.71 (C-7), 37.56 (C-8), 35.31 (C-3), 31.87
(C-5), 23.48 (C-6), 17.25 (C-9), 17.19 (C-10). LL F-%k
P 5 scmkRoE — 501, M etk & 4 AFLERE C.
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J = 8.4 Hz, H-2, 6), 7.29 (2H, d, J = 7.8 Hz, H-3, 5),
459 (2H, s, H-7), 1.48 (6H, s, 9, 10-CH3); *C-NMR
(150 MHz, CDsCOCDs) §: 150.01 (C-1), 141.08
(C-4), 127.07 (C-3, 5), 125.26 (C-2, 6), 71.95 (C-8),
64.61 (C-7), 32.49 (C-9, 10). DL _E¥¥i 5 CihikiE
— W, WM EAY 5N a,a-— H FE-4-F2 L
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SRR 4 48 h AT F KT 50%. % 2
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PE, HBERERER S . i2H SPSS 19.0 #
f E1f1 Probit ARZYNHb G #7717 M D e K ik
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TGt S), 1b&4) 2 78 48 h JG i) LDso {i N
30.4 mg/L; 72 h J5H LDso {8~ 22.5 mg/L.

Table 2 Insecticidal activities data of compound 2 on four age-stage larvae of B. odoriphaga
_ R s 48 h 72h
plmg mL PR e Ser i  RE % eI L%  REIEE%
H 60 3 5.00 0.00 4 6.70 0.00
125 60 23 38.33 35.09 25 41.67 37.48
25.0 60 28 46.67 43.86 32 53.33 49.98
50.0 60 38 63.33 61.40 42 68.33 66.06
100.0 60 49 71.67 70.18 53 81.67 80.35

BIEAE T3 = (A FLAH BT % — X IR AAAE 1 3) /(1 — X RREH BB L 5
Corrected mortality = (mortality of experimental group—mortality of control group)/(1 —mortality of contral group)
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