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Abstract: Tricyclic trinervitane and tetracyclic kempanc skcletons are constructed from the common
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oids have been isolated from termite soldiers2 and their roles are clarified as the

cembrene derivative.5 On the basis of thc biogenctical consideration, we have continued the synthetic study of
tricyclic and tetracyclic compounds (2 and 3) and found that both skeletons corresponding to 2 and 3 are constructed

from the common intermediate (4) derived from the bicyclic compound (1). The resuit is described in this

communication.
The common intermediate (4) was prepared from dl-55b by the improved route shown in scheme 1. The

configuration of 2B-hydroxy group of 6 was first converted to a-isomer (7), which provided epoxide (8) under
Sharpless epoxidation conditions. The 3-isomer (6) afforded no cpoxide under the employed conditions due to

iture of the B-hydroxy group of 6. The selective epoxide ring opening of 8 was achieved after
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Scheme 1 Preparation of the common intermediate (4)
When 4 was treated with AgClOy at -20°C, the trinervitane skeletons (11a and 11b) were isolated in 60 and
5 % yields, respectively.6 In the meanwhile, the tetracyclic kempane-type compound (12) was isolated in 50%
yield when the reaction was carried out at +20°C. The time course of the formation of 12 by TLC analysis
suggested that 11a was the intermediate, which may be transformed to 12 by the action of HCIOy liberated in the
reaction medium. In fact, 11a was effectively converted to 12 by HClQy4 prepared in situ from ‘BuCl and
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NMR spectra of 12, two tert-methyl and two olefinic methyl groups were clearly observed while no olefinic
proton was detected on the two double bonds, suggesting the tetracyclic kempanc skeleton. The stereogenic
centers at 4, 16 and 15 positions were demonstrated from clear NOEs between Ci6-H and both C4- and C;5-
methyl groups. These groups and Cy6-H showed no NOE between each proton at 1, 2, und 3 positions while clear

NOESs were observed among these protons.
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Thus, it was found that four stereogenic centers of ring junction of kempane skeleton were formed from the
bicyclic intermediate (4). Directed toward the synthesis of kempanc type natural products, some preliminary
experiments concerning chemical properties of functional groups in 128 were carried out. The 2,3-dihydroxy
group of 12 were converted to the corresponding carbonate (13) in 92% yield by the action of CDI in benzene at
room temperature. The regio- and stereoselective HCI addition was observed when the carbonate (13) was
treated with SnCly and {BuCl to give the adduct (14) in 78% yield.? The structure of 14 was deduced from the
detailed analysis of the NMR spectra listed in Table 1.10

SnCl,, ‘BuCl, Et,0
78%
and 13C NMR spectra
atom iia 12 14
number BCd(m) ‘Hd(m JHz) BC § (m) 'H $ (m J Hz) BCH(m) 'Hd(m JHz)
1 44.0(d)  2.20(br) 40.5 (d) 1.54 (m) 36.7(d) 1.56 (m)
2 783(d)  3.75 (brs) 76.4 (d) 3.87 (dd 2.0, 4.0) 78.1(d)  4.89(dd 4.9,9.5)
3 72.8(d)  3.40(d 3.0) 72.6 (d) 3.46 (br s) 79.7(d)  4.67(d9.5)
4 50.7 (s) 47.2(s) 43.2(s)
5 373 (1) (a)1.09 (m) 38.6 (1) (a)1.15 (br) 392(1)  (a)1.20(dt6.7,12.5)
(b)1.99 (m) (1)1.88 (dd 2.4, 6.3) (H)1.40(dd 5.7, 12.1)
6 306() 239 30.9(H) 2.25 (br) 25.7(1)  (2)1.64(br)
(b)1.73 (br)
7 136.1 (s) 135.5 (s) 543(d)  1.77(m)
129.4 (s) 126.2 (s) 77.5 (s)
9 329()  (a)1.69 (br) 377 (1) (2)2.10 (m) 46.9(1)  (a)1.60 (br)
(b)2.53 (dt 4.0,12.5) (b)2.24 (m) (b)2.17 (br)
10 242()  (a)2.02 (m) 23.9(1) (2)2.27 (br) 22.7(1)  (a)2.12 (br)
(b)2.15 (m) (b)2.40 (d1 4.0, 13.4) (1)2.22 (br)
11 1258 (d)  4.99(dd5.5,11.0) 140.6 (5) 137.3 (s)
12 132.7 (s) 122.1 () 127.2.(s)
i3 40.1(t)  (a)1.88(dt4.5,125) 30.9 (1) (2)2.00 (m) ALY (a)2.02(dd6.1,17.4)
(b)2.14 (m) b)2.10 (m) (b)2.11 (br)
14 259(1)  (a)L.45 (m) 23.2(1) (a)1.49 (br) 203(1)  (a)1.66(br)
(b)1.94 (m) (1)2.09 (br) (b)1.87 (m)
15 148.4 (s) 43.1(s) 38.0 (s)
16 61.1(d)  2.94(brs) 57.3 (d) 2.93 (br) 524(d)  2:25(m)
17 112.5(t)  (a)4.93(5) 24.9 (@) 1.30 (s) 215(q)  1.09(s)
(b)5.06 (5)
18 21.6()  0.99(s) 25.1(q) 1.34(s) 26.7(q) 1.27(5)
19 187(q)  1.64(s) 22.4 (g) 1.52(s) 327(q) 1.53(s)
20 156(g)  1.54(s) 18.8(q) 1.57 (s) 19.0(q) 1.59(s)

21 154.7 (s)
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7. Treatment of 11a with other Lewis acids such as BF3-OEt; or SnCly gave no satisfactory result concerning

the cyclization.

8. The synthetic study of trinervitane type natural products from 11a has been currently undertaken and the
results will be published.

polyenc compounds will be reported.

14 were deduced from NOESY, where C5-
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