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Supplementary Figure 1. Structures of (a) levoglucosan; (b) fluoranthene; (c) pyrene; (d)
benz[a]anthracene; (e) abietane; (f) pimarane; (g) phyllocladane; (h) oleanane; (i) ursane; (j) lupane;



(k) fernane; (1) arborane; (m) taraxer-14-en-3(3-ol methyl ether (sawamilletin or crusgallin); (n)
olean-12-en-3p3-ol methyl ether (isosawamilletin or B-amyrin methyl ether); (o) urs-12-en-343-ol
methyl ether (a-amyrin methyl ether); (p) olean-12-en-33-ol methyl ether (miliacin or germanicol
methyl ether); (q) bauer-7-en-33-ol methyl ether; (r) fern-9(11)-en-3p3-o0l ME (arundoin); (s)
arborinol-9(11)-en-3p-ol ME (cylindrin); (t) ursolic acid and (u) betulin.

Structures of pentacyclic triterpenyl acetates
( Asteraceae biomarkers)

Supplementary Figure 2. Structures of (a) taraxer-14-en-3p3-ol acetate; (b) olean-12-en-33-ol
acetate (B-amyrin acetate); (c) olean-13(18)-en-3p3-ol acetate (5-amyrin acetate); (d) bauer-8-en-33-ol
acetate (isobauerenyl acetate); (e) glutin-5-en-33-ol acetate (glutinyl acetate); (f ) urs-12-en-33-ol
acetate (a-amyrin acetate); (g) lup-20(29)-en-33-ol acetate; (h) multi_or-7-en-3p-ol acetate; (i)
bauer-7-en-3p3-ol acetate (bauerenyl acetate); (j) taraxast-20-en-3p-ol acetate (\y-taraxasteryl acetate);
(k) taraxast-20(29)-en-33-ol acetate (taraxasteryl acetate); (I) pichier-8-en-3p-ol acetate
(isopichierenyl acetate); (m) pichier-9(11)-en-3p3-ol acetate (pichierenyl acetate); (n) gammacer-16-
en-33-ol acetate (gammacerenyl acetate); (0) pichier-7-en-33-ol acetate (swertenyl acetate). Modified
from Lavrieux et al. (2011).



Supplementary Material

MeO

MeO™

Structures of methoxy-serratenes
(Pinaceae biomarkers)

Supplementary Figure 3. Structures of (a) 3p-methoxy-serrat-13-en-21-one; (b) 3a,21a-dimethoxy-
serrat-14-ene; (c) 3p,21a-dimethoxy-serrat-14-ene; (d) 213-methoxy-serrat-14-en-3-one; (e) 3-
methoxy-serrat-14-en-21-one; (f) 21a-methoxy-serrat-14-en-3-one; (g) 3-methoxy-serrat-14-en-21a.-
yl acetate; (h)3 a-methoxy-serrat-13-en-213-ol; (i) 3_-methoxy-serrat-14-en-213-ol; (j) 3B-methoxy-
serrat-14-en-21p-ol; (k) 3-methoxy-serrat-14-en-21o-ol; (1) 15-keto-21a-methoxy-serrat-13-en-3-
one. Modified from Le Milbeau et al. (2013).
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