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Artemisia douglasiana Bess. (tam. Compositae, Sec. Abrotanum) contains, inaddition to 

arglanine (I),2 a second sesquiterpene lactone, douglanine (II). Douglaaine, m.p. 115-117O, 

lol? + 133O, obtained in 0.06% yield from the dried aerial parts of the spring plant, 2 has 

the composition C15H2003. Its infrared and ultraviolet spectra show the characteristic features 

associated with the presence of the a-methylene-y-lactone grouping, a structural unit commonly 

found in the lactones of the Compositae. The n.m.r. spectrum confirms this: it shows the 

highly characteristic pair of one-proton doublets (6 5.4 and 6.1, J = 3 cps) for the exocyclic 

methylene group, and, in addition, shows signals at 5.3 (1 8, ECU); 1.9 (3 8, singlet, 

=&X3); 0.83 (3 li, singlet, +X3); 3.9 (J - 11 cps) (1 H, triplet, lactone -h-O), and 

3.4 (1 H, multiplet, -&l). 

I 
Douglanine yields an acetate (III), m.p. 146-147". showing 

that the third oxygen is in a secondary hydroxyl group, a conclusion substantiated by the 

smooth oxidation of douglanine to a ketone (IV), m.p. 119-120°, C15111803. The ketone shows 

absorption in the infrared at 1712 cm 
-1 

and only end absorption in the ultraviolet (Amax 

below 220 rqr, s 11700). The n.m.r. spectrum of the ketone shows the vinyl hydrogen (at 5.4 

ppm in II) displaced only slightly downfield. These data indicate that douglanine is not the 

2-hydroxy-3-ene and are in accord with the structure II. Further evidence that the l-hydroxy- 

3-ene system is present in douglanine is that the C-l proton (of CllOa) is found at 6 = 3.4 

ppm (and at 4.68 in the acetate) rather than at the lower field that would be expected for the 



2160 NO.6 

2-hydroxy-3-ene structure. 

Reduction of the ketone (IV) with sodium borohydride (at 0" for 20 minutes gave two 

products which showed nearly the same Rf on thin-layer chromatograms and which could be 

seagrated by chraasstogr%&z. 0x af thmz, &tsi%%d in vhinor am.aun~, u%% dav.gLanina; &% 

mslor product was identical with santamsrine (U) 3,4 by mixed malting point and the compLeta 

carresqondence of their IR spectra. This observation is in accord with the fact that the 

structure of douglanine, 8s deduced from spectral and chemical informstion, is the same in 

its gross features a* santamarine, and shows that the two compounds differ only in the con- 

figuration of the C-l hydroxyl group, The stereochemistry of sankmrine baas been established 

by its conversion into santanolide C3 and by the fact that the ketone formed by oxidation 

sumably 1-@OH, equatorial) from which it was obtained. If santamarine is indeed the l-tWR 

compound, douglanine has the l-c%OH configuration. This conclusion, while probably correct,* 

iss nor rigorous anb neebx kina' r&osran-tYa-t'lon. lrxper~metis are in_propTeas 1o pre_uare a 

drr<~%Ci~% af &agLanirm %~&it%&1% Ccc K-:-rap %v%Ly%i%. 

The stereochemistry of douglanine at all of the other centers of asymmetry was confirmed 

* 
Experiments in this Laboratory (with J. 0. Knight) have shown that the catalytic 

reduction of pseudosantonin and of several 1-keto steroid and triterpenoid compounds gave 

principally the l-@El isower; and guchy' found that reduction of l-ketasantan-5,12-elide 

(derived from balchanin) with Li (tBuO)3A1H gave the 1-@OH compound. 
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Rote: Acceptable analytical values and n.m.r. spectra consistent with all of the 

structural assignmants were obtained for the compounds described. Optical rotations were 

measured in chloroform. 


