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Achilles ageratum L. is a species of the compoeitae family which grows wild 
in Mediterranean countries. 

Chloroform extraction of the leaves and flowers of this plant, previously 
extracted with n-hexane, yields on concentration a crystalline compound, age- 
ratriol (I) (about 0,3$ from fresh tissue). 

OH OH 

Ageratriol (I) CC,5H2403 (0) ; m.p. l;5O; [a]~+30,5°(c, 2)(")] behaves li- 
ke a pure product (t.1.c. and g.1.c. as ailylether); its i.r. spectrum (nujol) 
exhibits -OH (3320 cm-') end =CH2 (1650, 885 cm-') absorptiona. The n.m.r. 
spectrum(ooO) (C5D5N) shows signals at 1,69 (3H,a,CIi3-&), 4,1-4,7 (3H,br.m, 
CIJ-OH), 4,75 (2H,m,CHH=b-), 5,2 (PH,br.a,CHH=b-), 5.55, 5,86 (1H each,br.s, 
H\ 
II' 
C=6-) and 6,l 6 (3H,m,C-Og, disappeared on exchange with CF3COOH). There are 

no vicinal hyaroxyl groups , as indicated by periodic acid titration. 
Acetylation of I yields a triacetate (II) [b.p. 181-1830/1,5mm; [a]?+ 56O 

(c, 2,l) which exhibits in its n.m.r. spectrum (C5D5N) a downfield shift (about 
0,6 ppm) of the signals at 4,1-4,7 8. 

Catalytic hydrogenation (Pt02-AcOH) of I affords a stereoisomeric mixture 
of hexahydrocompounda (m.p. 59-650); its n.m.r. spectrum (C D N) 55 shows four 
methyl groups (0,9-1,5 6) and no olefinic protons; furthermore, the broad ai- 
gnal due to the three hydrogena a to the hydroxyl groups iS displaced upfield 
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to 3,5-4.2 6. 

In view of the above results, ageratriol should be considered a monocyclic 

compound having three allylic hydroxyls and three methylenic groups, one of 

which is present in an ieopropenyl group, (in agreement with C-methyl and C-me- 

thylene determinations). 

Triacetylageratriol (II) can be hydrogenated (PtO 
28 

,n-hexane, 1,6 moles H2) 

to yield a mixture of III [b.p. 194-196°/0,6mm; [a&, +44,6O(c, 311 and IV 

[b.p. 170-1720/0,3mm; [a]r+7,2°(c, 2)], together with some starting material 

and hexahydroderivative. When this mixture is mildly treated with dilute alka- 

li a product is obtained which, after AgN03-silica gel chromatography, yields 

the pure dihydroageratriol V [m.p. 200-201°; [a]20-9,3e(c, 2)] and the mono- 
D 20 

acetylated tetrahydroageratriol VI [m.p. 1650; [al, -60°(c, 211. 

The n.m.r. spectrum (C D N) 
55 

of V reveals the presence of two secondary me- 

thy1 groups (isopropyl) while the signal due to the vinyl-methyl disappears: 

furthermore, no shifts of hydrogen a to hydroxyl are observed. 

The n.m.r. spectrum (C5D5N) of the tetrahydroageratriol VII Cm.p. 150-151O; 

Cal~-31,5°(c, 2)], obtained from VI by warm alkali, reveals a new methyl 

group (3H,d,l,25 6) and an upfield shift (about 0,8 ppm) of one of the pro- 

tons a to the hydroxyl groups. Therefore, this hydrozql must be allylic to the 

second hydrogenated methylene. 

Since all three protons a to the hydroxyl groups were shifted upfield in 

the n.m.r. spectrum of hexahydroageratriol, we can infer that both the re- 

maining hydroxyls must be allylic to the third methylene group. 

These results were further supported by titrations carried out on compounds 

VIII and IX: dihydrotriacetylageratriol (III) was treated with Ozone to give 

the triacetyldiketone X (4096 yields) [m.p. 86-87O; [a$0-39,50(c, 2); nornor . 

spectrum (CDC13): 0,85, 0,96 (3H each,d,Cg3-b), 2,07, 2,11, 2,15 (3H each,% 

CH3-CO-O), 4,76, 5,15 (1H each,q,&OAc) and 5,45 6 (lH,t,H-C-OAc)], which, 

when reduced with LiAlH4, afforded a pentahydroxycompound (VIII) as oily mix- 

ture of stereoisomers which consumed 3 equivalents of periodic acid, euppor- 

ting the presence of the groups -’ --and--- 
lc8H2 s s 8 

in ageratriol; tetra- 
H H H2 

hydrotriacetylageratriol (IV), treated as above, afforded a tetrahydroxycom- 

pound (IX), which consumed 2 equivalents of periodic acid. 

Definite substantiation of the above results and the assignation of a cycle- 

decanic structure to ageratriol is afforded by studies on the products obtai- 

ned by degradative oxidation. 



When the pentahydroxycompound VIII was oxidated with RMnO4-NaIO4 (1) succinic 

and p-iaopropylglutaric acids were obtained. Furthermore, when dihydrotriacetyl- 

ageratriol (III) is treated with m-chloroperbenzoic acid in boiling CH2C12 epo- 
xydation occurs at the less hindered methylene and the resulting epoxycompound 
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III R = AC 

V R=H 

VIII R = OH 

IX R= CH3 

XI 

OR OR 

IV R = R'= AC 

VI R=H R'= AC 

VII R = R'= H 

OAc OAc 

PY 

X 

H 

XII 

XI [b.p. 200-202°/(&5~; @0+13,60(c, 

d,CH -+I, 

1,5); n.m.r. (CDC13): 0,83, 0,95 (3H each, 

ii: 
2,04 (6H,s,CI+-CO-O), 2,l (3H,s,Cg3-CO-O), 2,8, 3,27 (1H each,d,J=3,7 

He*H' %! 
- -1, 4,45 (lH,t,CH_OAC), 4,97, 5,47 (1H each,q,CH_OAc) and 5,55, 5,67 o 

(lH-each,a,fI=C=&)], when reduced with LilH4 , yields the tetrahydroxyderivative 

XII, which when oxidated by XMn04-NaI04 affords levulinic acid, thus indicating 

the presence of a methyl group on the C-4 position of a&?eratriOl. 
Further extensive study on the absolute configuration of the asimmetric carbons 

is now in progress. 
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The ageratriol structure has very interesting biogenetic features, concerning 
the probable derivation from the recently isolated gennacrene A Q-1 (XIII) and the 
oxidation pattern involving carbons rarely oxidated in this sesquiterpene group. 

I 

The allylic hydroxylation may obviously be thellatest step of thie suggested 
scheme. 
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