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Fig. 1. A perspective view of methyl-78-hydroxy-( ~)-kaur-16-
en-19-oate, with the numbering scheme; hvdrogen atoms have
been omitted for clarity.

Table 1. Fractional atomic coordinates
{x 10*) for the non-hydrogen atoms, with
estimated s.d.s. in parentheses

Atom x/a b zfe

C-1 2186(3)  1657(]) —494(4)
C-2 2423 (4) 972(2) ~199(4)
C-3 1754 (3) 725(1) 1412 (4)
C-4 1966 (2) 1083 (1) 3175(4)
C-5 1724 (2) 1779 (1) 2800 (3)
C-6 1734(3)  2202(1) 4467 (4)
C-7 1150(2) 2811(1) 4033 (4)
C-8 1765(2)  3149(1) 2489 (4)
(o) 192672) 27174(1) 823(4)
Cc-10 243/(2)  2057(1) 1208 (4)
C-11 2532(3)  3075(2) —733(5)
C-12 3489(3)  3522(2)  —157(6)
C-13 3166(3)  3887(2) 1512(7)
C-14 2936(3)  3442(1) 3088 (5)
C-15 1076(3)  3730(1) 1884 (4)
C-16 1980(3)  4186(1) 1247(5)
C-17 1785(4)  4752(2) 655(8)
C-18 1104 (3) §38(1) 4622 (5)
C-19 3180(2) 972(1) 3975(4)
C-20 3769(2)  2059(1) 1563 (4)
0-21 3561(2) 1227(1) 5301 (3)
0-22 3784 (2) 538(1) 3093(3)
C-23 4959 (3) 425(2) 3754 (6)
0-24 —-52(2)  2683(1) 3603 (3)

hydrogen bonds (O-O. 2.96 A, OH-0, 171.7%). The only
approach between layers less than 4.0 A is a C-13-C.23
separation of 3.97 A. Fractional atomic coordinates are
shown in Table 1.

A preliminary study of the chemical constituents of the
leaves of S. rigida L. has also Jed 10 the isolation of (—)-
kaur-16-en-19-oic acid (2).

* All crystallographic calculations were carried out on a VAX
11, 780 computer. The principal programs used were: FMLS,
anisotropic full-matrix leasi-squares refinement. Ganzel, P, L.,
Sparks, R A and Trueblood. K. N. UCLA: modified by
McPhail, A. T, Duke University. MULTAN &0, for deseription
see Germain. G., Main, P. and Woolfson, M. M (1970) Acta
Crysiallogr. B26, 274. ORTEP. crystallographic illustranon
programs, Johnson, C. K., Qak Ridge. ORNL-3794,
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These studies are, as far as we arc aware, the first
analyses of secondary metabolites of the above-ground
parts of S. missouriensis and S. rigida. The potential
ecological significance of these metabolites is being ex-
plored further,

EXPERIMENTAL

Mps are uncorr. Low resolution MS were determined on a
Nuclide 12-90-G mass specirometer. 'H NMR spectra were
obtained with a Varian T-60 spectrometer oper: ing a1 60 MHz;
in all cases TMS was used as an int. standard. '*C NMR spectra
were obtained with a JEOL FX-60Q instrument operating at
15 MHaz. Petrol refers to the fraction of bp 35-60°. For the CC,
silica gel 40 (70-230 Mesh ASTM) was used.

Plam material Leaves of S. missouriensis and §. rigida were
collected 1n late September from the Cedar Creek Natural
History area near Minneapolis, Minnesota, U.S.A.

Isolation, purification and identification of 2-4 from S. mis-
souriensis Nuit. Dried milled leaves (300 g) were thoroughly
extracted with petrol. The petrol extract was concd 1o a gum
(15.5g) which was chromatographed on a silica gel column
packed in petrol and eluted with petrol-CHCI,~E1OAc mitures
of increasing polarity. Elution with 15 %, CHCl;-petrol furnished
compound 2. Compounds 3 and 4 were eluted with
E1OAc-MeOH (4:1) and EtOAc, respectively.

(—~}-Kaur-16-en-19-oic acid (2). Yield: 70 mg. Mp 169-170¢,
185-190°; MS m/z (rel. int.): 302 (100), 287 (45), 259 (70), 243 (35),
213(35);'H NMR (CDCl,): 610.3 (1H, br m, COOH), 4.73 (2H, g,
CH,), 2.70 (1H, br m, CHC), 1.20 (3H, s, Me), 0.93 (3H, 5, Me);
BCNMR (CDClLy): 5184.5 (COOH), 1557 (CCH,), 1029
(CCH.) (ef. ref. [3]).

(—}»Kauran-168-ol (4). Yield: 20 mg. Mp 210-211%; MS m/z
(rel. int.): 290 (20), 275 (18), 272 (100), 257 (60), 232 (75); '"H NMR
(pyridine-d,): 54.53 (1H, br s, COH), 1.50 (3H, 5, CMe), 0.98 (3H,
5, Me),0.92 (3H, s, Me}; 1 C NMR (pyridine-d, ). §78.3 (COH) (cf.
ref. [4. 5]).

7B-Hydroxy(—}-kaur-16-en-19-0ic acid (3). Yield: 25 mg. Mp
248-254%; MS myz (rel. int.): 318 (10), 300 {300y, 285 (20), 272 {1 5),
255 (28): 'H NMR (pyridine-d,): 69.10 (1H, br s, COOH), 4.36
(2H, br s, CH,), 0.88 (3H, s, Me), 0.65 (3H, s, Me) '*C NMR
{pyridine-d,): 5180 8 (COOH), 156.6 (CCH), 103.8 {CCH,), 76.9
(CHOH) (cf. ref. [2]). The methy! ester, prepared with CH;N,,
had mp 174-177"; MS m/z 322 [M]"; 'HNMR (CDCl,}):
64.83 (1H,s,CCH),4.80(1H,s,CCH), 3.65 (3H, s, COOMe), 3.63
(1H, s, CHOH), 1.17 (3H. 5, Me), 0.85 (3H. s, Me).

Isolation of (- )haur-16-en-19-0ic acid from S. rigida.
Extraction of the dried leaves of this plant and chromatographic
fractionation as above yielded (— }-kaur-16-en-19-oic acid as the
major secondary metabolite. identified by comparison with
authentic material derived from S. missouriensis.

Crystal data for methyl-78-hydroxy-(— }-haur-16-en-19-oate.
C;H3:05. M = 33325, Orthorhombic, a= 11.39%(1), b
=21.677(3), c¢=1.385(1)A, U =18248(3)A% Z=4, D,
= 1.210 gem?, F(000) = 728. Cu-K, radiation (4 = 1.5418 A},
p = 6.3cm"™ !, Space group P2,2,2, (D4%) by systematic absences:
hOQ when h = 2n, O0kO when & = 2n and O when | #2n,

Crysiallographic measurements,* Cell dimensions were de-
termined by least-squares refinement of 15 refiections. well
separated in reciprocal space. An octant of data was measured
from 4° £ 26 < 130 using a2 Syntex P2, automated diffracto-
meter in the 6, 26. variable speed scanning mode. Two reflections
measured periodically showed no sigmficant variation in in-
tensity. Of the 1573 reflections collected, the 1443 reflections with
1 2 2a(l) were corrected for Lorentz and polarizaiion effects; an
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