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Abgtract—Stereostructures of two acw diterpene alcohols, which represeet the simplest members of the ews-
clerodane class of diterpesoids, are reported. Structere of a sor-diterpeae rydrocarboa, poesibly as artifect, is also

398 ppm, J = 6.5 Hz). Acetate, PMR: 2H, d, 4.45 ppm,
] =635 Hz. 3,5-Dinitrobenzoate, m.p. 105-106°). Its PMR
spectrum shows the following additional structural fes-

tures: two lb-%- (3H singlets at 0.72 and 0.98 ppm),

Mo-CH (3H, d, 0.80 ppm, J = 7 Hz), two Me-C=CH (3H,
d, 1.55ppm, J= 1.5 Hz; 3H, d, 1.63 ppm, ] = 1.0 Hz), two
C-CH-CH: (1H, ilresolved t, 5.12ppm; 1H, t, 5.3 ppm,
J =635 Hi). 'I'hevuiomhbmhmm?ukm
were strongly reminisceat of PMR spectra of various
diterpene acids,’” especially that of kolavenic acid (Me
ester) §, dmmw&mcummm

]
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HOOC

constants, IR, PMR) from the naturally occurring

compouad.

During LAH reduction of $, two misor compounds
formulated ss 8 (cpimeric at C-13) oo the basis of their
spoctral characteristics, were also formed. The pref-
erential reduction of the olefimic linkege during LAH
reduction of carbony! compounds bas
beea recorded.

Kolavelool (3)°

Kolavelool amalyses for CH»/O and displays the

following structural features: -%-on (R: 3410,
mofm-'. PMR: 00 sigeal between 3.5-4.5 ppm), two
&-('3- (PMR: 3H singlets at 0.72, 0.97 ppm), Me-CH)

|
PMR: 38.d.0.75m.)-6ﬂz).!2-(|3m (PMR: 3H,

s, 1.2ppm), (PMR: 3H, d, 1.54ppm, J=
lm-cm(m. 1650, 1008, mm" PMR: 3H, m,
483-6.1ppm), C=CH (IR: 1670, 805 cm~'. PMR: CH,



X

3 :R= Mo

¢:R*H 4

illresolved ¢, S.10ppm). These structural characters,
together with the fact of its co-occuerence with
kohveool(l)mwywminybem;ly&
tertiary alcobol isomer 2, to the aBylic
primary akcohol kolavenol (1). That this is indeed so
could be demonstrated by the following conversion.
Kolavenol on oxidatioa furmished the cor-
respoading aldehyde A g, 238 nm, ¢ 13230), which oo
exposure to alkaline hydrogoa peroxide furnished the
desired 13,14-cpoxy-kolavenal. Treatment’ of this epoxy
aldehyde with hydrazine hydrate and AcOH at 0-15°,
furaished a complex product of at least six componeats,
from which the chie! component couid be isolated by
prepantive layer dmulw (PLC) and, was found
to be indistinguishable® (IR, PMR) from the naturally
occurring tertiary alcobol. This transformation, which
stereospecifically coaverts afi-epoxy ketones (or alde-
bydes) into allylic alcobols,” sullices to define the ab-
solute stereostructure (except for the chirality at C-13) of
(- )kotavelool® as 3.

A nor diterpene hydrocarbon

lvariably,  during the isolation/pariication of
bardwickiic acid (3), which iavolved a preliminary rapid
distillation of total acids,' a deterpoae hydrocarbon was
obtained. This hydrocarbon shows the following spectral
characteristics. IR: -(It-CB, 3990, 1780, 1651, 889 cm™*;

|
-?-cn 800cm™". PMR: gg-?- OH singlet at 0.73,

098 ppm), Mo-CH (3H, d, 081ppm, J=6Hz), Mo-
C=<CH (3H, bs, 1.53 ppm; 3H, bs, 1.70 ppm), -(lr-cu,

(2H, bs, 4.53ppm), -(li-CB-CH; {IH, ilresolved t,

S.02ppm). In view of these structural features and its
mode of isolation, it was thought this may be a mor-
hydrocarbon arising from thermal decarboxylation of a
Iabile diterpene acid related ¢o kolavenic acid (6), such as
its Sy-somer 9. If this is conceded, thea the structure of
the hydrocarboo shouid be as depicted in 4 This was
coﬁmed.whcntnhvemcwd(‘)ondewboxyhﬁun
quinotine in preseace of copper chromite,” furnished a
hydrocarbon which was identical in all respects (physical
properties, GLC, m.rmmmmw
from the oleoresin.

Mhbm*uhdhm
material This diflerence is rendily madersicod, ae the semi-
synthetic product is bound 10 be s epimoric (at C-13) mixtars, 28
epoxidation of kolavesol canmot be expected 1o be stersosslec-
tive.

*Since the publication of the prelimissry commmmications.’
kolaveiool has besa fomad 0 occer i the roots of Solidego
dongate Nutt.*

Row Mima ool

A careful GLC amalysis’ of the total Me esters of the
total undistilled and distiied acids showed thet ooe ester
componest (RRT=060 with respect W methyl
bardwickinte: sce Table 1. Ref. 1) got comsiderably
reduced in the esters derived from distilled acids, with
significant cabancoment of a component having reseation
time of 4. This strongly suggosts that 4 is an artifact aad
acid 9 indoed may be a component of this oleoresin.

EXFERBMENTAL
For geseral directions sos Ref. 1. Al optical rotations were
wmicmmdﬂﬂmmnluhca.
Kolewamol (1) IR (ig.): 3333, 1665, 1240, 1178, 1133, 1100,
1080, 1006, 865, 800 caa™'. Acetate (AcyO, pyriding, room temp,
mrxum-mmmu.- 15011, {« -67‘
(c, 22%). I} (iq.)>: 1756, 1670, m' :m 1630,

|
M ca™'. PMR: _u_g-?-on singlets at 0.72, 0.97 ppm), Mo-CH

(3H, d, 0.90 ppen, § = 6 Hz), Mio-C»CH (3H, bs, 1.53 ppm; 3H, bs,
1.0 ppm). OAc (3H, s, 193 ppm), -CH;0Ac (IH, d. 445 ppm,
J=6SH), (1H, irescived t, 5.10ppm; 1H, t, 525 ppm,
J= 65 Hz) (Fomsd: C, .68; H, 10.96. CH Oy requires: C,
79.46; H, 1092%). 35-Dinitrobszosts, m.p. 105-106° (EOH).
(Found: C, 66.33; H, 720. Colly ON; requires: C, #452; H,

1.0%).

Lichinm aluminium kydride reduction of methyl kolsvensis (5)
Ester $ 0.09) in dry cther (25 ml) was reduced with LAH (0.38 g)
in cther (100 mi), with vigorous sticring at - 5° for Shr. After
destroying the cxcess LAH with moist other at @, the complex
was decompossd with 10% sodium potassinm tartarsts ag (50 ml)
and them worked op in the osonl masoer o fursish a product
(2, which was chromatognphed oa ALOYI (BS5cm x
23cm). Boazene (50 mi x 4) cdeted epimeric mixture (163 mg) 8,
which was further purified by PLC (sotvest, CHy) 10 give a3
major, ons pure epimer § (mathy! dibpdrokolssenate): b.p. 165-
175° Gath 09 mum, 2> 1.4960, («)T -4 (c, 1.9%). IR (ig.):
1750, 1308, 1263, 1230,"1200, 1176, 113, 1080, 1020, 985, 860, 840,

|
00 cm~'. PMR: _u3-<|:- GH singlets 11 0.70, 0.9 ppm), Mo-CH

(3H, d, 0.77 ppm, J = ¢ Hz; 3H, d, 0.92ppm, J = é Hi), Mo-C<C
(R, d, 151 ppm, J = ] Hz), COOMs (38, s, 3.62ppm), C«CY
{IH, s, 5.1 pom). (Fouad: C, 78.84; H, 11.06; C,HyO; requires:
C, 7065; H, 11.32%). The other opimer, which had an IR virtually
ideatical with that of this compouind was obtained in %00 saall &
quantity for further study.

Continning the sbove chromstogrphy, 1% MoOH i CH,
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(50 mi x 12) einted the required alcobol (22¢); -: 15151, [a]:
~45.7 (c. 42%), IR, PMR superimposshis on thoss of 1. -

Kolesslool (3). IR (liq.): 3410, 1670, 1650, 1290, 1250, 1110,
1080, 1003, 983, 927, 805 cm~'.

MO, axidstion of kolesenol. Kolavesol (3133 mg) in dry light
pet. (60 ml) was stirred at room temp. (M4-26") with active MaO,
for 16 br and thea worked up in the weunl manser h th
required aldehyde (kolesensl) a8 a colowriess viscous liquid
D8 mgx bp. 135-14° Gath)7.7x 10 mm, 2% 15250, {a]
-64.8° (c, 2%). IR (Niq): 1680, 1648, 1208, | 1120,

I
1040, 985, 960, 800cm™'. PMR: Mo-C- (3H singlets a1 0.75,

-
-
]

1.0 ppm). Mo-CH (3H, d, 0.90 ppen, J = 6 Hz), Mo-C=CH (3H. bs,
153 ppm; 3H, 4, 213 ppm, ] = | Hz), C=CH (1H), flresoived t,
S.lppm; IH, d, 5.7Sppm, J=THz), CHO (IH, &, 99ppm, ) =
7Hz). (Fouad: C, £33; H, 11.53. CxpHxO requires: C, £3.27; H,

11.19%).

Epoxidation of kolesensl end Wharton redaction to kolssdiool.
Kolavesal (739 mg) in MeOH (15 mi) at 0-5° was treated with
NﬂlnMd:Z@N).(M'-@dyby.nhd

gt

(8q.), 1740, 1103, 1081, 1
madorial was teed as sach

)

oxalic acid (100 mi x 3), the aq. part discarded and the material
the solvest layer separsied into acidic (see Ref. 1) and neutral
(~15g) material. The ncutral maserial was fractioasted 1o get &
cut (450 mg), b.p. 140-156°/4.0 mm. This was further purified
chromatography over ALOYII (17 cm x 1.3 cm) using light pet.
chsat 10 gt GLC purs 4: bp. 120-125° (bath)0.S mm, &3

%7

1.5041, [c]: =514 (c, 3.2%). IR (liq.): 1651, 1170, 1139, 1108,
1658, 1040, 1621, 1000, 980, 889, 800 cm~'. (Found: C, 87.44; H,
12.37. Colix requires: C, 87.62; H, 12.30%).
Decerboxyiation of Lolesemic acid. Mathy! kolaveaste (5; 1.0g)
was bydrolysed with 10% aq. alcobolic KOH (40 mi) at reflux
(3 ) and worked up 10 give the acid as s foam (0.95 g), which
. could a0t be crystallived.
The above acid (0.6g), freshly distilled quinoline (8 aal) and
chromite® (60 mg. freshly activated at 100-120° for 3 br)
- coased (4br). The reactioa
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