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Abstract-Two new antimicrobial dimethylbenzisochromans were isolated from the roots of Karwinskia humboldtiana 
together with the known 7-acetyl-6,8-dimethoxy-3-methyl-I-naphthol. The structuresand absoluteconfigurations were 
determined by spectroscopic examination and by chemical transformation to the known quinones eleutherin and 
7-methoxyeleutherin. 

INTRODUCTION 

Karwinskia humboldtiana ( Rhamwxae) is a poisonous 
plant growing abundantly in southwest Texas, lower 
California, Mexico, and parts of Central America. The 
fruit pulp is edible, but the seeds are poisonous. They are 
used locally in Mexico to treat convulsions [ 11. Previous 
reports describe the isolation and identification of several 
cytotoxic and nontoxic constituents from the seeds [Z-43 
and roots [5 
principle 3 

as well as a partially characterized cytotoxic 
[6 . We became interested in the plant when 

extracts of the roots showed reproducible activity in vitro 
in an agar dilution assay against Staphylococcus aureus 
and Mycobacterium smegmatis at the 1000 and 
< lOO~g/ml level [7]. Fractionation was therefore 
undertaken [8]. 

eleutherin (4). The stereochemistry of the methyl groups 
follows from the work of Cameron et al. [lo] who 
established them to be cis and from the optical rotations 
which demonstrated absolute co-rational identity, as 
expected. While 1 has not been encountered previously in 
nature, it has been prepared in racemic form by Webb et 
al. in the course of a biogenetically patterned synthesis of 
eleutherin [ 111. 

Karwinaphthol B (3) has an empirical formula of 
C1,HZOO,.The ‘H NMRsignalsat 1.34,1.63alongwitha 
methine quartet at 65.14 and a two proton multiplet at 
2.72 plus an obscured methine multiplet at 63.90 are very 
similar to those seen for karwinaphthol A and suggest a 
1,3dimethylpy-ra.n ring as a part of the structure of 
karwinaphthol B also. Two methoxyl singlets at 63.84 and 
3.97 are sufficient to account for the difference in mass 

RESULTS AND DISCUSSION 

The air-dried, ground roots of K. humholdtiana were 
exhaustively extracted with dichloromethane and then 
95 % ethanol in a Soxhlet apparatus. Silica gel chromato- 
graphy produced three active constituents: karwinaphthol 
A (l), karwinaphthol B (2) and 2-acetyl-6,8dimethoxy-3- 
methyl-1-naphthol (3). 

OR’ OR Me OUe OH 0 

Karwinaphthol A (1) has an empirical formula of 
C16H1sOs. The UV absorption was characteristic ofan 8- 
methoxy-1-naphthol[9]. ‘H NMR doublets at 61.35 and 
1.65 are assigned to two secondary methyls attached to an 
oxygen-bearing carbon. The farthest downfield, pre- 
sumably benzylic, of these can be associated with a quartet 
at 65.16. The other methyl group is associated with a 
methine multiplet centred at 63.70. This signal is further 
associated with a remaining aliphatic methylene multiplet 
at 62.70. These signals are consistent with the presence of 
a 1,fdimethylpyran moiety in karwinaphthol A. A meth- 
oxyl signal was visible at 64.01 as were four aromatic 
hydrogen signals consisting of a singlet at 66.93 and an 
ABC multiplet. The spectrum was rounded out by an 
exchangeable phenolic hydroxyl signal at 69.59. These 
data suggested structures 1 and la as most likely. 

1 R=H R'=Me X=H 

h R=Me R'=H X=H 

2 R=H.R'=Me X=0& 

2a R=Me.R'=H. X=OMe 

OMe 0 Me 

4F 1; [iI0 
X I Me 

H 
0 

The structure was proven conclusively to be 1 by 4 X=H 

oxidation with Fremy’s salt to the known quinone, 5 X=OMe 
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s); MS m/z (rel. mt.): 288.13531 (talc. for C1,Hz004, 288.13604) 
(29”/,),273(100),243(9),229(7), 141(5),139(6),129(g), 115(16X 
43 (32). 

Isolation of 2-acetyl-6,8-dimethoxy-3+nethyl-l-naphthol (3). 
The -crystalline residue from fractions 9-14, on crystallix- 
atlon from Et@-hexane, gave needles of 2-acetyl-6,8- 
dimethoxy-3-methyl-I-naphthol (30 mg): mp 99-99.5” (lit. [12] 
mp g&99”, ‘H NMR (CDCI,): 62.34 (3H, s), 2.60 (3H, s), 3.87 
(3H,s),4.01(3H,s),6.42(1H,d,J=2Hz),6.50(lH,d,J =2Hz), 
6.95 (lH, s), 9.73 (lH, s); MS m/z (rel. mt.): 260 (52x), 245 (100X 
229 (3), 201 (6), 131 (6), 115 (12), 102 (6), 77 (9), 43 (23). 

Oxidation of karwinaphthol A (1) to eleutherin (4). 
Kanvmaphthol A (15 mg) was dusolved m DMF and added to an 
aqueous soln of (KSO&NO (60 mg) and KH2P04 (35 mg), 
stirred for 10 min at 5” under Nl, acid&d with dil. HCl and 
extracted with EtOAc. The EtOAc layer was washed with H20, 
dried and evaporated to give a yellow residue (12 mg). The 
residue was dissolved m CbH6 (0.5 ml) and apphed to a silica gel 
column (log) set with CsH,-EtOAc (19.1). Fractions 9-12, 
containing a yellow band, were mued and the solvent was 
removed under vacuum. The residue was crystalhzed from 
CHzCl,-hexane to give yellow needles (10 mg): mp 174-175” (ht. 
[13] mp 175”); [a]2 +345 (c 0.433; CHCl,); IR v~~3cm-‘: 
3000,2950,2870,1660,1600,1560,1460,1430,1350,1325,1280, 
1220,1200,1160,1070,1060,1000,860,830; ‘H NMR (CDC13): 
61.35 (3H, d, J = 6 Hz), 1.53 (3H, d, J = 6 Hz), 2.20 (lH, ddd, J 
= 3.7,8,and 18 Hz), 2.85 (lH,dt,J = 1.4,4,and 18 Hz), 3.60(1H, 
m), 3.98 (3H, s), 4.82 (lH, m), 7.27 (lH, m), 7.65 (2H, m); MS m/z 
(rel. mt.): 272.10466 (talc. for C16H1604, 272.10476) (37 %), 257 
(59~243(34),239(20),229(11~214(13),157(8),135(11),128(17), 
115 (19), 92 (1 l), 76 (36), 43 (100). A sample cochromatographed 
(silicagel, hexane-Et20, 7: 3, R, 0.20) with an authentic sample of 
eleuthenn and separated from an authentic sample of isoeleu- 
therin (sihca gel, C,H,-EtOAc, 9: 1, eleutherin R, 0.46, lsoeleu- 
therin R, 0.38). 

Oxrdatlon of karwrnaphthol B (2) to ‘I-methoxyeleuthenn (5). 
Karwinaphthol B (15 mg) m DMF (1 ml) was added to an aq. soln 
of (KSO&NO (60 mg) and KHZPG, (35 mg) and stirred for 
10min under Nt, acidified with dll. HCl and extracted with 
EtOAc (5 ml). The EtOAc layer was washed well Hrlth HzO, dried 
and the solvent removed under red. pres. The residue was 
dissolved m C6H6 and applied to a silica gel column (10 g) set 
with C,H,-EtOAc (9: 1). Fractions 5-7 containing a yellow band 
were combined and coned to give a yellow residue. The residue 
was crystalhzed from CH2C12-hexane to give yellow needles of 7- 
methoxyeleuthenn (7 mg): mp 153154”; [a] 2 + 265” (CDCl,); 
IR vzc’, cm-‘. 3000,2950,2875,1660,1600,1560,1440,1420, 
1350,1320,1280,1220,1200,1160,1070,1060(sh), 1000,850,830; 
‘H NMR (CDC&): al.35 (3H, d, J = 7 Hz), 1.53 (3H, d, J 

= 7 Hz), 2.15 (lH, ddd, J = 3.7, 9, and 18 I-Ix), 2.75 (lH, dt, J 
= 1.5,3, and 18 Hz), 3.55 (lH, m), 3.93 (3H, s), 3.95 (3H, s), 4.83 
(1H,m),6.67(1H,d,J=2.5Hz),7.20(1H,d,J=2.5Hz~MSm/z 
(rel. int.). 302.11432 (talc. for C1,H1sOs, 302.11531) (480/,x 287 
(53~273(76),255(8~244(13),243(13~229(13~217(10),215(11), 
201 (8), 151 (18), 128 (ll), 115 (18), 106 (26), 77 (23), 69 (24), 63 

(38). 
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