
fkytorkrrwrry, Vol 2J. No I. pa 264-266. 1986 
rnntd In Grea Bntan 

003 I -9422;sfi 13.00 + 0.00 
&: 1986pnt*mooRarLtd. 

NEO-CLERODANE DITERPENOIDS FROM BACCHARIS INCARUM 

AURELSO SAN-NART~N, ARTURO GIVOWH and MARIANO Cm-rtt~o 

Dcprrtarnento de Qufrnicz. Facultad de Ciencipr, Univcrshd de Chik, C&ilk 653, Santiago. Chik 

(Rcmwd 9 Muy 1985) 

Key Word Idex---&uchris inronac; Composiuc; ditcxpenoidq ne+furanockr~ bicycir ckrodaae~ 
“C NMR. 

Abumct-A new neo-ckrodane diterpenoid was isolated from the aerial parts of &iccharis incanan together with the 
previously known ditetpenoids baazhalineol and btuticubdiol. 

INTRODWCTION 

In continuation of our investigations on the genus 
&accharis [I 1, we have studied the constituents of 8. 
incursun Wedd from the northern Andes region of Chile. 
The hexark extract of this plant yielded the tritcrpencs 
okanolic acid and B_amyrin and spatuknol whik the 
ethanolif extract gave the nco&m&nc diterpenoids 
Two neo-ckrodana were identified as baochalineol (1) 
[Z] and bartkubdiol (2) [3]. The third, 3. proved to be 
novel and was designated bincatriol. 

RRSULTS AND DISCUSSION 

The ‘H NMR spectra of 1 and 2 ckarly indicated /?- 
substituted furan derivatives as shown by sets of signals at 
67.3.7.1 and 6.2. This was corroboratal by mass sprctral 
fragments at m/t 95,94 and 81. The remaining signals in 
the ‘H NMR spectra of these compounds (Table 1) were 
in agreement with a ckrodane-type carbon skekton 
bearing oxygenated substitucnts at C-18 and/or C-19. 
Compounds 1 and 2 were identifkd as bacchalineol and 
barticubdiol diaatatc, which were first de&bed from 8. 
trictuteuru 2 and 8. orticrrloto [33 respectively. Table 2 
shows the LJ C NMR data of these compounds (in the 
published spdarum of 1 [4] the assignments at C- 12 and 
C-2 should be reversed). 

The third compound, bincatriol, was shown to car- 
respond to a ckrodane-type ditcrpene possessing three 
primary hydroxyl groups (by formation of a triacetate), 
two trisubstituted double bonds, two tertiary and one 
saondary methyl group (Table 1). Decoupling cxpef- 
iments showed that the narrow doubkt at 64.05 in the 
iH NMR spactrum was coupled IO the okfinic proton at 
65.33, whereas the okfinic triplet centred at 65.57 was 
coupkd to the doubkt at 64.16; the remaining oxy- 
methykne protons were also of an allylic nature on the 
basis of their absorbance at 64.13. The “C NMR spec- 

trum of this compound was in agreement with these 
assignments and showed that the three hydroxyl sub- 
stituents wereat C-l8,C-I SandC-16 by application of the 
usual shift parameters and comparison with data from the 
literature [5,6]. It also defined the relative sttreochem- 
istry at C-5 and C-10 on account of the absorption of the 

C-f9~~u~~tbyl~nat~2l.~w~hd~onst~t~ 
a trans-AB ring junction [7]. The relative cor@umtiow 
of carbons 8 and 9 were detertninatai by comparison of 
the d values of the C-17 and C-M methyl groups with 
those of model compounds and other closely related 
ckrodane ditupencs [S, 51. The values arc in agreement 
with an equatorial methyl group at C-8 as depicted in 3 
(the same values as in 1 and 2 of known relative 
stcrcocbcmistry). The z~n$gufatin of the 13.14 

Gi 5” ti 
,:’ ;is : . 

\ 

C’H,OH 

In It = tf 

lb K-AC 

OR 

30 K = tt 
3b K=Ac 

264 



Short Reports 26s 

Tabk 1. ‘HNMRdataofoompoubdr 1-3(6oMHz(l~md~),8OMHz(1b 
and 2) 01250 MHZ (b), ma,, TMS aI int. rtaJJd&) 

H la lb 2 h 3b 

3 5.Mn 
14 6.20s (br) 
IS 7.31 I) 
16 7.17s (br) 
17 0.836 (6). 
18 4.00s (br) 

19 

20 

AC 

1.03s 

0.70 I 

5.58 m 

6.24s (6~) 
7.33 m 

7.19s (br) 
0.866 (6) 
4.52 s (br) 

1.08s 

0.75 s 

2.06s 

5.76m 

6.24s (br) 
7.34m 
7.19s (br) 
0.846 (6) 
4.62s (br) 
4.116 (12) 
4.49d (12) 
0.78 s 
2.05 s 
2.06s 

JS3m 
5.571 (3 5.551 (7) 
4.166 (7) 4.601(7) 
4.13s 4.56s 
0.79d (5.9) 0.8Od (6) 
4.OJd (1.5) 4.50s tbr) 

l.WS 

0.71 s 

1.10s 

0.73 s 
2.05 s 
2.06s 

JS3m 

l Valrus in parentbacs arc couphng constants in Hz 

doubk bond was determined by comparison of the 6, of (2k 189 [2S4 - C,H,O]’ (80). 81 [C,H,O] l (1aOk ‘H NMR: 
C-15 and C-16 with the concsponding signals in corn- Table I; “C NMR: Table 2. 
pound 4 (660.0 and S&3), whose stncturc was de 
terminated by X-ray analysis [8]. Tbc absolute con- 

BkCar~l5.l6,1&1W~ (JI). Oil (32 II@ IR rzcm- ‘: 
172Q l2ra; ‘H NMR: Tabk I. 

hguratiom of bincatriol was not dctermirrPted in this work Olandic rid jLunyrin and spdtuknol were isolated from 
but it probably corresponds to that shown in 3 sinceall the tbc hcxux cxtmct unl their ideati~y was con6rmd by direct 
ckrcdane tcrpcnoids Uolatcd from BoccW so far have UmIpuiwa with rulhcntic nmpk& 
the nco-clcroQne configuration [9]. 

EXPERlMEh-rAL 

P&ml multi. Leaves and rop parts of Bcuckvis ucorym 
WaId we(r collaxai in November 11 Tocoma. Aruofagasq 
Cbik. ‘I& autcrial was idcnti6cd by Rolasor C. Mart&w 
Facultad de Biok+a, Uaivcnidd de Conapci6n and voucher 
rpedmca, arc kept at U.C. hcrbuiua~ 

Tab& 2. “C NMR rpaftn of compounds 
1-3 (20MHzq CDCI,. TMS as int. 

standard)* 

Isdorbr, procedw. Dnod and ground @UII nukrial(1.5 kg) 
was woxnivdy awxtad in a Soxhkc with ~rol(6&80’) and 
ErOH during- 72 hr. The conal EtOH &tr& (8Oe) was 
puti~ioned bctwaen CHCl, and 4. NaICO, (5 ya The CHCI, 
cxIfy1 (608) was fractionaled by m on &a gel dutcd with 
mlxlwa0filKTeA np poiarily of petrol and EtOAc. Compounds 
l-3 were irola~ad afta repeatal chromrtography (silica gel) of 
suit&k fractions and fur&x pudal by prcparauon of the 
aa.tyhtal detivdva. 

Carbon lb 2 3a 

EocchdLwd (la). Oil (84 rn& [a]b’ - - 38.7 (CHCl,.cO.lOk 
IR v“= _a~-‘: 3350.1490.860, MS m/z (rcl. int.k 302 [Ml’ (50), 
287[M-Me]‘(15).284[M-H,O]‘(l3),272[M-CH,O]’ 
(W), 271 [M -CHaOH]’ (4s). 269 [284-Me]’ (300), 189 [284 
-C,H,O]’ (85). 95 [C,H,O]’ (12). 94 [C,H,O]’ (IO). 81 
[C,H,O]’ (lOOk ‘H NMR: Tabk I. 

&xchdineol-l&acerarr (lb). Oil (46 a@ [a]g - -21.1 
(CHCI,. c 1.28k IR vt”,an -I: 1720, l22Q ‘H NMR: Tabk I; 
“C NMR: Tabk 2. 

~ityldid-l8J9&xer4rc (2). Oil (31 mg). [a]c - -42.1 
(CHCI,. c 0.23k IR vzan - I: I 7% I 220.860. MS m/x (ret. 1nt.k 
W3 [M-OAc]’ (7). 329 [M -CH,OAc]’ (2k 283 [343 
-HOAcJ’ (8k270[329-OAc]’ (100). 188[283-C.H,O]* 
(4Jk 95 [C,H,O]’ (22). 9) [C&O]’ (3). 8t [C,H,O]’ (4Ok 
‘H NMR: Tabk 1; “C NMR: TaMc 2 

Btncafrid (3ab Oil (250 ID& [a ] g - + 202 I (CHCl,. c 0.29k 
IR r+o- ‘: 3350, 1650. MS m/x (xl. int.k 302 [M-H10 
-2H]’ (I). 287 [302-Me]’ (3k 284 [302-H1O]’ (I). 272 
[302-CHIO]’ (2L271 [302-CHIOH]’ (8).269[284-Me]’ 

I 17.8 17.1 18.0 
2 26.4t 25.9 26.4 
3 125.6 128.4 121.8 
4 1424 139.0 147.6 
5 37.5 40.4 37.6 
6 35.9 31.7 36.9 
7 26.91 26.8 27.2 
8 36.0 36.2 36.2 
9 38.4 38.4 38.5 
IO 45.9 46.1 46.2 
II 38.3 38.5 38.5 
12 17.9 IS.1 28.8 
13 125.3 125.2 144.2 
14 110.7 110.8 125.8 
15 138.1 138.2 60.4 
16 1424 142.6 58.1 
17 15.8 15.7 IS.8 
18 64.6 65.4 62.5 
19 20.9 67.9 21.2 
20 17.9 183 18.2 
MeCo 170.5 170.8 - 

!!!a 20.9 21.1 - 

l Multiplinticr were cbtamat with 
poron-tlip method (Ail-j 

t IntctrhangcPbk. 
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AclmovlrdgNnrs-We arc ind&aJ 10 Dr. M. Go- of 

Unrvmidad de Rosario. Argcnti~ for NMR omsu~tr 
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ABIETANE DITERPENOIDS FROM THE ROOT OF SALVIA 
LA VANDULAEFOLIA 
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Key Woe4 ID&X-- Salrio &wduhejolio; Labsatac; dllcrpcnods; sbkfane dcrivarivcs; 7uc1boxyroylanoncq 7a- 

cthoxy- 12-Omethyl-roykanonc. 

Abstract-Two new derivatives of roykanone. 7a-cthoxyroykanone and 7+cthoxy-12-O-methyl-roykanone. besides 
the previously known direrpenes roykanone, 6,7dehydroroykanone. 7a-aatoxyroykanon and inuroykanol, have 
been isolated from the root of Solcio locundulMo/io. The triterpenoid O-acctylokanolic aldehydc has also been 
obtained from the same source. 

ISTRODtiCTlON RESULTS AND DtSCUSEION 

In a continuation of our studies on the diterpcnoid 
compounds from Solcio spp. [l-3]. we have now in- 
vestigated the root of S. lavonduldolio Vahl., a spa5cs 
from the aerial part of which ursolic acid and the known 
abictane diterpenoid galdosol have betn isolated [4]. The 
prtvncc in the root of thts plant of unidentified deriva- 
tives of the abietanc diterpcnoid roykanone has also been 
reported [ 51. Now, from tk root of S. lucandul~oliu, six 
ditcrpcnoid compounds have been isolated. four of which 
are the previously known roykanonc (1) [6, 73. its 6,7- 
dehydrodcrivative 16.81. inuroykanol (I 1,14dihydroxy- 
I2-mcthoxy-abkta-8.I1,13-trien-7-one) [9] and 72- 
aatoxyroykanone (2) [6]. The other two diterpcnoids are 
new substances. whose structures were established as 7a- 
cthoxy-12-hydroxy-abicta-8.12-dienc-I l.IQdionc (3, 7n- 
ethoxyroykanonc) and ‘Izcthoxy-12-methoxy-abieta- 
8,12dicnc-ll.IQdionc (4, 7z-cthoxy- 12-O-methyl- 
roylcanonc). In addition, the rare triterpcnoid O- 
aatylokanolic aldchydc [IO, 1 I] was also isolated from 
the same source. 

Compound 3. molecular formula CIaH,,O.. had very 
similar UV properties (Tabk 1) to thoac of roykanonc (I), 
thus establishing the prcsctx~ of an identical chromo- 
phore in both substances (1 and 3). Moreover, the 
‘H NMR spectrum of compound 3 (Tabk 2) was 
identical with that of horminone (5) [ 121. except for the 
presence of thra additional signals which were assigned 
to an ethoxyl group (61.21, 3H. I, I = 7.1 Hr 3.71, IH. 
and 3.68, I H. both dq. I, = 8.9 Hz. I, = 7.1 Hz), 
instead of the hydroxyl proton of horminonc (5). From 
the above data it was dear that compound 3 was the 72- 
ethoxy derivative of roykanonc. since an alternative 
s1ruc1urc with a hydroxyl function at the C-7a position 
and the cthoxyl group in C- 12 was firmly discarded on the 
basis of the UV data (see Table 1). 

T?K other new ditctpmoid isolated from the root of S. 
kucd~olia was a CIJHJIO. substanoc. the ‘H NMR 
spectrum of which was identical with that of compound 3 
(Tabk 2). except for the prcstnce of a three-protoo singlet 
signal at 63.82 instead of the phmolic ooc-protoo sin@ 


