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Table 1 

13 
C Chemical Shift Data3 and Assignments4 

Type Type Type 
Carbon I% Carbon %!!E Carbon ZE 

-CH3 32.141 SC-H 83,212 _=c-0 110.740 

-CH3 32.638 -CH2- 86.139 ,\C-C 124.230 

-CH3 34.969 -CH2- 136.874 

-CH3 38.003 -CH2- 145.602 

45.555 ;C-H 
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The proton magnetic resonance spectrum (100 MHz, CDC13) of 1 along with the results of de- 

coupling experiments are shown in Figure 1. Four methyl group signals are evident: 60.97 (d) 

and 1.06 (d), secondary methyls, 1.34 (s),CH3-C$, and 1.70 ppm, vinyl methyl. The secondary 

methyl signals at 60.97 and 1.06 ppm are collapsed to singlets by irradiation at 61.77 and 1.52 

ppm, respectively, thus demonstrating that these signals are due to two methyl groups bonded to 

separate carbons. The multiplets centered at 65.04 and 6.07 ppm constitute an AMX pattern which 

indicates the presence in L of a vinyl group attached to a fully substituted carbon, hence to one 

of the ether carbons. The olefinic proton signal at 65.44 collapses to a triplet upon irradia- 

tion at 61.70 (vinyl methyl position) indicating that the partial structure -CH2XH=C(CH3)-Ct 
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Figure 1. Pmr spectrum (100 MHz, CDC13) of Dactyloxene-B. Decouplings (expanded sweep width): 

(a)/irr. at 61.70; (b) irr. at 61.52; (c) irr. at 61.72. 
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is present in dactyloxene-B. 

The structural features elucidated by the above 13C and %I nmr data can be synthesized most 

conveniently by focusing on the two fully substituted carbons first. These are each attached to 

the oxygen atom and also to the following structural units: a vinyl group, a methyl group and, 

most likely, the more substituted sp‘ carbon in the -CH2-CH=C(CH3)- fragment. This combination 

results in the partial formula A. The remaining units identified by 
13 
C and 'H nmr data, two 

-CH(CH3)- and two -CH2-, can be added to A so as to form a bicyclic structure in several ways. 

However, incorporation of these units so as to give the gross structure 1 for dactyloxene-B is 

proposed on the basis of mass spectral evMence, i.e., an intense M-56 ion (base peak) at m/e 

164 (calcd for CllH160: 164.12011; found: 164.11990) corresponding to a facile loss of C4Hg in 

a retro Diels-Alder fragmentation of a cyclohexene ring. 

Some confirmatory evidence for the proposed structure 1 has been obtained by the conversion 

6 
of dactyloxene-B via the reactions outlined below to the alcohol 2 and then to the keto diol 

2.' The facile conversion of the keto acetate 2 under basic conditions to an a,B-unsaturated 

ketone, 2, demonstrates that one end of the ether link is B- to the carbonyl group in 2 and 

hence allylic to the ring double bond as proposed for 1. 

A 

1) Ac20, Py 

2) B2H6; CrO b 
3 

1 2 

NaOMe 
ZMeOH OH 

1, R = CH OAc 
2 

5, R = CO H 
2 

The carbon skeleton in the proposed structure 1 for dactyloxene-B can be envisioned as 

arising biogenetically via a single methyl migration in the skeleton of known sesquiterpenes 

such as trans-y-monocyclicfamesol 
9a 

and farnesiferol-B and -C 
9b 

. Experiments designed to 

elucidate the stereochemistry of dactyloxene-B are in progress. 



2544 No. 29 

Acknowledgements 

This work was supported by National Cancer Grant CA 12530. We thank Mr. Larry Wilson for 

100 MHz nmr spectra and Mr. W. C. Jankowski, Varian Associates for the carbon-13 data. High 

resolution mass spectra were provided by Dr. K. Biemann's laboratory, MIT. We are grateful to 

the Lerner Marine Laboratory, Bimini, Bahamas, for the use of its facilities and to the Phillips 

Petroleum Co., Bartlesville, Okla., for a grant which aided in the purchase of nmr spectrometers. 

1. P. J. Scheuer, "Chemistry of Marine Natural Products," Academic Press, New York, 1973; D. J. 
Faulkner, M: 0. Stallard, J. Fayos, J. Clardy, J. Amer. Chem. Sot., 2, 3413 (1973). 

2. Calcd. for Cl5H24O: C, 81.76; H, 10.98; M+, 220.18271. Found: C, 81.94; H. 11.04; M+, 
220.18140. 

3. 

4. 

25.2 MHz, CDC13, values in ppm from internal TMS. 

G. C. Levy and G. L. Nelson, "Carbon-13 Nuclear Magnetic Resonance for Organic Chemists," 
Wiley-Interscience, N. Y.. 1972. 

5. 

6. 

7. 

L. N. Jackman and S. Sternhell. "Applications of Nuclear Magnetic Resonance Spectroscopy 
in Organic Chemistry," Pergamon Press, London, 1969, p. 114ff. 

Clear oil: 
-1 

ir (neat) 3450 cm ; nmr (100 MHz, CDC13): 6 0.99, 1.03 [6 PI, overlapping 
doublets, J = 6 Hz, 2 -CH(CII3)-1, 1.30 (3 e, Cz3 -C-G), 1.74 (3, m, vinyl methyl), 3.44- 
3.96 (2, m, HO-Cl%2-CH2-), and 5.14 (1, m, olefinic H). 

Clear oil: ir (neat): 3400, 1660, 1650 cm-'; XzzH 249 nm (E 16,100); nmr (100 MHz, CDCl3): 
6 1.06, 1.25 (3 aa, d, 2 C#3-CH:). 
(2, t, HO-Cg2-CH2-). 

1.32 (3, s, 'X3-CCOH), 1.78 [(3, s, -CO-C(C;3)=C:], 3.94, 

8. E. F. Knights and H. C. Brown, J. Amar. Chem. Sot., 9&, 5280 (1968). 

9. (a) K. T. Suzuki, N. Suzuki, S. Nozoe, Chem. Comm., 527 (1971); (b) L. Caglioti, H. Naef, 
D. Arigoni and 0. Jeger. Helv. Chim. Acta., 42, 2557 (1959). 

References 


