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3a,9j-Dthydroxy-4E-bgaranollde (6) Colourless crystals, mp, 
_ 203”, IRvscm-’ 3600 (OH), 1780 (y-lactone), 1715 
(C=CCO*R), MS m/z (rel mt ) 276 110 [M - H20, T@OH]+ 
(1) (C15H1605), 258 [276 - Hz01 + (2), 83 [C4H,CO] + (lOO), 55 

i 

[83-CO]+ (61) 3 

4 
5 

AcknowledgementsWe thank Drs Scott A Mon and P Alvun, 
Herbano Centro de Pesqmsas do Cacau at Itabanu, Bahia, Brazd, 6 
for their help during plant collectlon and the Deutsche 
Forschungsgememschaft for financial support 7 

REFERENCES 

Kmg, R M and Rohnson, H (1977) Phytologta 23,307 
Bohlmann, F, Zdero, C , Kmg, R M and Robinson, H (1980) 
Phytoc~mastry 19, 1547 
Bohlmann, F , Abraham, W -R , Robinson, H and Kmg, R M 
(1981) Phytochemtstry 20, 1639 
Kmg, R M and Robmson, H (1978) Phytologza 40, 5 
Bohhnann, F , Zltzkowskl, P , Suwlta, A and Fledler, L (1978) 
Phytochemlstry 17,210l 
Bohlmann, F, Zdero, C, Gerke, T, Jakupovs, J , Kmg, R M 
and Rohnson, H (1984) Ltebzgs Ann Chenz 162 
King, R M and Robinson, H (1980) Phytologza 46, 446 

Phyrockmrrrry, Vol 23, No 7, pp 151 l-1512, 1984 0031~9422/84 $3 00 +0 00 
Prmtcd m Great Bntam Q 1984 Pergamon Pmss Ltd 

KINGIDIOL, A KOLAVANE DERIVATIVE FROM BACCHARIS KINGII 

FERDINAND BOHLMANN, CHRISTA ZDERO, ROBERT M KING* and HAROLD ROBINSON* 

Institute for Orgamc Chemistry, TechnIcal University of Berlin, D-1000 Berlin 12, West Germany, *Snuthsonlan Instltutlon, 
Department of Botany, Washington, DC 20560, U S A 

(Retzsed recezced 31 August 1983) 

Key Word Index-Bacchans kzngrz, Composltae, dlterpene, kolavane derlvatlve 

Abstract-The aerial parts of Baccharzs krngzt afforded quercetm 3,3’-dlmethyl ether and a new dlterpene closely related 
to hautrlwalc acid Structure and absolute configuration was estabhshed by partial synthesis 

Dlterpenes, especially kolavane denvatlves, are wlde- 
spread m the large genus Baccharzs with about 400 species 
The aerial parts of a new species collected m Peru, named 
Bacchurzs kzngzz Cuatr, afforded, 111 ad&tlon to germac- 
rene D and quercetm-3,3’-dlmethyl ether [ 11, a dlterpene, 
molecular formula CzoHJoOJ, which could be separated 
from the flavone by HPLC The ‘H NMR spectrum 
(Table 1) Indicated the presence of a j&substituted furan 
[6734dd(J=15Hz),719brsand624brs]andtwo 
hydroxy methylene groups (pours of doublets at 64 22 and 
3 67 as well as 3 98 and 3 85) This assignment was 
supported by acetylatlon of the natural compound which 
afforded a dlacetate The ‘H NMR spectral data of the 
latter showed the expected down field shift of the signals 
of the methylene groups Furthermore a characterlstlc 
olefimc broadened tnplet showed allyhc coupling with 
one of these doublets as followed by spin dkouphng The 
signals of the allyhc protons were overlapped with those 
of the methylene group next to the furan rmg All data 
were close to those of a dlol obtamed by reduction of 
Sohdago acid B [2] However, several chemical shift 
differences indicated at least a different stereochermstry, 
the chermcal shifts of the signals of H-12 and H-2 as well 
as those of H-17-H-20 were markedly different (Table 1) 
As the configuration of Sohdago acid B was different from 
that of hautrlwalc acid, which was isolated from other 

Buccharzs speaes [3-133, it was likely that we were dealing 
with the dlol related to that acid Reduction of hautrlwalc 
acid with lithium alummmm hydride afforded a dlol 
which was ldentlcal with the natural product The optical 
rotation was the same and the absolute configuratlon was 
therefore estabhshed as 1, and we have named compound 
1, kmgldlol 

EXPERIMENTAL 

The an dned aerial parts (350 g) collected m January 1982 m 
Peru (voucher RMK 9028) were worked-up m the usual fashon 
The CC-fraction (1OOml) with petrol afforded by TLC 
(slhca gel, petrol) 10 mg germacrene D (R, 0 7) and the polar CC- 
fractions (Et,0 and Et@MeOH, 10 1) gave a crude mixture of 
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Table 1 ‘H NMR spectral data of compounds 1, 2 
and Sol&~go glycol (400 MHz, CDCIJ, TMS as 

Internal standard) 

1 
Sohdago 

2 glycol 

H-2 
H-3 
H-8 
H-11 
H-12 
H-12 
H-14 
H-15 
H-16 
H-17 
H-18 
H-18’ 
H-19 
H-19 
H-20 
OAc 

227m* 
577br t 
160m 
166dddt 
2 31 ddd* 
2 16ddd* 
624br s 
7 34dd 
719brs 
085d 
423br d 
367d 
3981 
3851 
078s 

225m* 
579br I 

160m* 

2 33 ddd* 
2 20 ddd* 
625brs 
7 34dd 
720brs 
088d 
468dt 
458dt 
449d 
4 14d 
081s 
207s 
205s 

212m 
592br t 
175m 
1 76ddd 
2 56 ddd 
2 33 ddd 
630br s 
7 34dd 
724br s 
094d 
424brd 
3961 
3831 
350d 
109s 

*Overlapped signals 
t Partly overlapped 
J (Hz) 2, 3 = 3 5, 2, 18 = 3, 18 = 1 3,8, 17 = 7, 11, 

12 = 11’, 12’ = 12,12’ = 13,11,12’ = 11’, 12 = 4,14, 
15 = 14, 16 = 1 5, 18, 18’ = 11 5, 19, 19’ = 105 

compounds which after TLC (Et&)-petrol, 3 1, three develop 
ments, RI _ 0 4) and HPLC (reversed phase, RP 8, detected by 
UV and refractometry, MeOH-H20, 4 1) afforded 1Omg 
quercetm-3,3’-dunethyl ether (tdentxal with an authentic sample 
by UV m MeOH and m the presence of sodium methylate, 
‘H NMR and TLC) and 60 mg 1, colourless crystals mp 93 
(petrol-Et,O), IR v$,$.$ cm-’ 3620,3460,3260 (OH), 3030,164O 
(CH=C), 1510, 880 (furan), MS m/z (rel mt) 318 [M]’ (02), 
300 209 [M - H20] + (2 2) (CzoHzs02), 287 [M - CH,OH] + 
(4), 270 [300 - CHIO] + (22), 269 [287 - H20] + (17), 175 [270 
-CH2CH2C4HJO]+ (51), 81 [C,HsO, pyryhum ion]+ (100) 

Cal ido 589 578 546 436 365nm = 
-94 

c 0 
-98 -112 -192 -307 

(CHCls, 2) 

10 mg 1 were heated for 1 hr with 0 1 ml Ac,O at 70” TLC 
(Et@-petrol, 3 1)gave 7 mg 2, IR v$,$$ cm-’ 1740,124O (OAc), 
1500, 875 (furan), MS m/z (rel mt ) 342 218 [M - HOAc]+ (4) 
(C,,H,,O,), 329 [M -CH,OAc]+ (15), 282 [342-HOAc]+ 
(S), 269 [329 - HOAc] + (64), 187 [282 - CH2CH2C4HJO] + 
(38), 81 [C,H,G]+ (100) 

Reduction of hautrrwarc actd 10 mg hautrlwarc acid m 2 ml 
THF were heated for 2 h with 20 mg LiAlH4 under reflux Usual 
work-up and TLC (Et,O) gave 7 mg 1, identical with the natural 
compound by ‘H NMR, TLC and optical rotation 
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