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We have recently reported the structures of two new sesquiterpenoids having insect antifeed- 

ing activity, shiromodiol-diacetate (I) and -monoacetate (II), which were isolated from the leaves 

of Parabenzoin trilobum kakai. 
1)) 2) 

In the course of the isolation of shiromodiol-monoacetate 

(III, we found that II was readily decomposed by vaccum distillation. There are many reports on 

the thermal rearrangements of germacrane sesquiterpenoids containing two double bonds on ten- 

membered ring 
31, 4) 

' however no reports on that of germacrane sesquiterpenoids containing a double 

bond and an epoxide ring. Thus, we decided to elucidate the thermal rearrangement of Shiromodiol- 

monoacetate (II). 

We wish to describe here work has led to the structures of the thermally rearranged products 

of II. Distillation of II gave the distillate (bp. 130-160°C at 5 mmHg). The distillate chromato- 

graphed over silicic acid using benzene-ethyl acetate as eluent , gave three crystalline products 

which we named A, B and C respectively. 

KBr 
A(III), C17H2804 (elementary analysis and mass) has mp. 89-90°C, ymax ; 3580, 1730, 1695, 

MeoH 
1240 cm-l, Am,, ; 275 mp ((=70), nmr 

5) ; 0.67 (2H, m, protons on a cyclopropane ring), 0.91 

(3H, d, 5~71 and 0.96 (3H, d, 5~7) (-CH(CH3)2), 1.10 (3H, s,+CH31, 2.00 (3H, 8, -CCCH3), 2.48 

(2H, t, J=5, -CH2-CH2-CO), 4.37 (lH, t, 5~3, -CH-OHl, and 4.9 (lH, dt, J=6.3, 6.3, 8.8, -Cg-CAc). 

Reduction of A with sodium borohydride gave dihydro A (IV), C17H3D04 
6) 

(M?lE, 280)7), )JCCl4 ; max 

3500, 1740, 1240 cm 
-1 

, UV; no absorption, nmr 
5) ; 0.68 (2H, m, protons on a cyclopropane ring), 

0.91 (3H, d, J=6.81 and 0.97 (3H, d, J=6.8) (-CH(CH3)21, 1.10 (3H, s,+CE3), 1.19 (3H, d, J=7, 

-CH-CH31, 2.00 (3H, s, -CCCH31, 3.8 (1Hj m, -CH-CH), 4.38 (lH, t, 5~3, -Cn-CHl, and 4.99 (lH, dt, 

J=6.3, 6.3, 8.8, -C&CAc). The nmr spectrum indicates the disappearance of an acetyl methyl 
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group and two protons adjacent to carbonyl group, and the formation of a secondary methyl group 

and a proton adjacent to a hydroxyl group. Irradiation at the AcO-Cg frequency reduced the 

signals at 1.6 (lH, q, Jz6.3, 15) and 2.20 (lH, q, 5~6.3, 15) to AB quartet (5~15). These find- 

ings suggest that A has the side chain <-CH2-CH2-COCH3) and the partial structure (-CH-CH (OAc)- 

CH2-C-1. On alkaline hydrolysis, A gave deacetyl A(V), C15H2603 CM+, 254). In the nmr of V, 

the protons on the cyclopropane ring appeared at 0.60 (1H, q, J=3.3, 5.0) and 0.85 (lH, ml. 

Irradiation at the signal (4.41, lH, t, J=3.3) of the proton adjacent to the hydroxy group which 

presented also in A collapsed the signal of 0.60 ppm to a doublet, clearly indicating that A has 

the partial structure C-C- CH-CH(OH)-CH-). 
% 

Oxidation of A (III) with chromic acid-pyridine 

CHCl 
complex gave two products, 0x0-A(VI), Cl,H2604 CM+, 2941, p,, 3 

-1 ; 1740, 1715, 1670 cm , 

x 
MeoH CHCl 
max 

; 207 mp (E=7600), and o,b-unsaturated ketone (VII), C15H2202 CM+, 234), ),,, 3 ; 1710, 

-1 hleOH 
1645 cm , Ama, ; 225 4 ($=9200) and 315 mp (E=140). The ultraviolet spectrum of VI shows 

that the newly formed ketone conjugate* with a cyclopropane ring 
8) . Treatment of VI with 10 X 

sodium hydroxide gave readily VII having an a,p-unsaturated ketone chromophore, indicating that 

VI po**e**e* p-acetoxyketone group. These fact suggests the that A has the partial structure 

(CpCH-CH(OH)-CH-CH(OAc)-CH2-C-1. From thd above mentioned data a* well as the structure of 
CH 

shiromodiol-monoacetate, the structure (III) was assigned to A. 

B(VIII), C17H2604*(elementary analysis and mass) has mp. 115-118°c, ))2,8= ; 3440, 1740, 

1235 cm 
-1 5) 

, nmr ; 1.00 (3H, d, 5~7.5) and 1.07 (3H, d, 5~7.5) (-CH(CH312), 1.21 (3H, 8, -0-C-CH3), 

1.63 (3H, 8, EC-CH3), 2.03 (3H, s, -CO-CH3), 4.27 (lH, q, J-2.0, 5.0, -Cg-OH) and 5.13 (lH, dt, 

5~3.3, 3.3, 7.5, -CH-pAc). B was identified a* cycloshiromodiol-E-acetate (VIII) 
9) 

from the 

spectral data. 

KBr -1 
c(Ix) C17H2604 (elementary analysis and mass) has mp. 94-97OC, p,, ; 3440, 1735, 1235 cm 9 

nmr5) ; 0.96 (BH, d, J=6.5, -CH(CH3)2), 1.2 (3H, s, -0-C-CH3), 4.04 (lH, d, J=4.0, -CH-OH) and 

5.00 (lH, m, -CH-OAc). C was assumed to be a steresisomer of B since the spectral data of C was 

almost identical with those of 8, and C also gave a 1,4,7-trlsubstituted azulene 
1) on dehydro- 

genation. 

The thermal rearsangement of ahlromodiol-monoacetate may rationalized if it be assumed 

that a homolytic cleavage of the epoxide ring followed by trans annular cyclization take8 place 

to give a biradical (a), which further undergoes cleavage of C4-C5 bond or removal of hydrogen 

radical from C-l to give A or B and C, respectively. It is interesting fact that a germacrane 

sesqulterpenoid, shircmodiol-monoacetate was thermally transformed to A having the same skeletal 
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structure as carabrone (Xl, 
10) 

which was biogenetically considered to be formed from a guaiane 

type precursor. 

11 
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