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! Identlflcatlon of an umdentxfled Crystal-H, mp. 175-176° which was isolated
k- from Aﬂona squamosa ) G (Anonaceae) previously” have proved to be a kaurane
B dxterpenmd (= )-kaur—16~en-19-ow acid (VI) by spectral and chemical
E evidences. This compound is a plant regulator showing glbberellm—hke activity.

nur systematxc 1nvest1gatxons ‘of Anona squamosa L. (rodt) led to the isolation of five

ids, anonaine(I), nnchelalbme(II), oxoushinsunine (1I1II), reticuline (IV), and anolobme(V)
he with an unidentified’ non—a]kalo;dal Crystal-H, mp. 175-176° which were reported in
yrevious ‘paper?. The isolation and charactenzatxon of this unkown substance which also

d from the stem bark of this plant is described in this paper.
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"Ystal—H was crystallized from methanol or acetone as colorless prisms, mp. 175-176°,

10°° (c=1, EtOH). It gave no reaction with Mayer's reagent The elemental analysis
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and \mass spectrum -supported the molecular formula Cgo Hg O (M*, ni]e '302), a diterpene
derivative. The spectral &ata showed a charactenstrc exocyclic termmal methylene group at
3060, 1650, 870cm" in ir spectrum and 5. 30r in:nmr spectrum. The infrared spectra at 1685,

-2650. 2750 and 3500cm=*- indicated the presence cf one carboxylic -group, confirmed - by nmr
spectrum at far downfield -2.057. It also appeared two' tertiary methyl groups at 9.05 and '

8.76r in nmr signal.

(VI): R=COOH - : (X)
(VII): R=COOCH,
(VIII): R=CH,0H

Catalytrc hydrogenatron of Crystal-H (VI) with Adam's catalyst (Pt.O) in glacial ‘acetic
acid at.room temperature afforded a crystalline compound(IX), mp. 174-175° (MeOH), (@)%
-84.3° (C,HCI,). It appeared a methyl mgnal at 8.967 in addition to the original two methyl
peaks in nmr, spectrum and the end rnethylene absorption band was all)s’ent in ir spectrum. The
mass spectrum (M*, m/e 304) and elemental analysis (cgoHagOg) of this hydrogenated product(IX) °
revealed the presence.of only one ‘unsaturated double bond in the molecule, and suggests VI to
. be a tetracyclic diterpenoid acid. A
" Lithium aluminum hydride reduction of VI via methylester(VID)in dry ether gave colorless
' needles of alcohol derivative (VIID), mp. 134-135°(MeOH), CsoHyuO(M?, m/e 288), ()%-69.62° |
(CHCI,). It showed the hydroxyl band at 3360cm=! in the infrared spectrum and two prdtons v
‘singlet corresponding to hydroxymethylene -group at 6.447 was newly observed in nmr spectrum.
The alcohol(VIII) acetate yielded upon acetylation with acetic anhydride in pyridine as white -

scales, mp. 104-105°%, (@) ~60.95° (CHCI,), CoqHyOx (M*, m/e 330, ir v 239 1720cm™1 (ester |

carbonyl). According to the zrbove expermjental data, Crystal-H was assunied as a kauran type
diterpenoid, (-»)—kaur—lG—en-—lQ—o:c acid®  and identified by direct comparison of their tlc, |
admixture melting point and infrared spectra with those of authentic sample.
(—)-—kaur—lG_—en—l9—o:c _axcd (VI) showed a significant plant regulator activity. like gibbe—‘
rellin®® and was a precussor of 7B-hydroxy- () ~kaur-16-en-19-0ic acid which can afford a
gibbane aldehyde by ring contraction during gibberellin biosynthesis®. This kauren acid is one
of the few examples occurring in higher plants and make the first case of diterpene acid isolated

from Anonaceae.
Expzrimental -

All melting points are determinated: on Yanagimoto micromelting point apparatus and
uncorrected. The optical rotations and ir spectra were recorded with Rex Photoelectric Poarl-

imeter, model NEP-2 and Hitachi Grating IR Spectrophotomer model EPI-G2. The nmr spectra
sl B




_re obtaind in 7 unit with TMS as mternal standard in CDCl;. Thin layer chromatograp’hy was

» ical gel F254 (E Merck) with n-hexane-ethylacetate(7:3) as developing solvent

_ formed on sil
e heating at

d detection was carried by spraying ceric sulfate in sulfuric acid solution’ befor

- 50 C for 10 mint.

solation: -

The isolation procedure of Crystal—H(VI) from n-hexane extract of the root of A squamosa
1), This substance was also obtained from stem bark of this plant.

was reported previously
a’ LaolB: 5kg ) were extracted succes—

. The dried coarsely ground ‘stem bark of A. squamosa
ély with ethyl alcohol for 7 hrs., and the extraction was repeated with fresh charged solvent.

e total alcoholic extract was evaporated to dryness under reduced pressure to yield a thick

1 syrup and kept for 2 months. The precipitated solid was’ ‘collected by filtration and washed

with alcohol, then crystallized from methanol as colorless prisms of Crystal-H, mp. 175—176°

12g )5 The mother ‘liquid of this compound was. investigated in progress.

fystal—H (—)—kaur—lG—en—lch Acld(VI)

: ‘ Colorless prisms from methanol or acetone, mp. 175-176°, [a)%8 —109° (e=1, EtOH)
r(CHCl,) cm™: 1685 2650, 2750, 3500 (-COOH), 3060, 1650, 870 (=CHy). nmr(CDCl,)-r 9.05,
76(6H two CHy), 5. 30(2H =CHj, j=2.5 cps, q), =2.05 (1H, —-COOH). Mass spectrum M+,
/e 302(C,0H3003) Anal. caled. for CyoHj0s. C,.79.42; H, 9.99. Found: C, 79.34; H, 10.25..

[ talytlc reduction of VI: dihydro compound(IX).

A suspension of platinum oxxde (40mg.) in glacial acetic acid(20ml.) was saturated with
hydrogen and VI(202mg, 0.67 mmole) was added. The mixture was hydrogenated . catalytxcally
: room temperature under atomospheric pressure. The reactron was stopped.after uptake of
ogen(16ml. 0.67 mmole) and the mixture was filtered. The catalyst was washed with a
nall amount of water. The filtrate was evaporated off under reduced pressure arid the residue
was crystallized from methanol as white crystals of dihydro derivative (IX) (135mg.), mp.
17, 175°, [a]"‘ -84. 3° (c=0. 875, CHCIy). ir (nujol) cm™': 1685, 2650, 2750 (-COOH). nmr
CDC 1)7: 8. 78, 8.96, 9. 07(9H three -CHj), 5.30 (2H, =CH,;). Mass spectrum:: "M*, m/e 304
Hg0:). Anal. caled. for CgoHgOs. C, 78.89; H, 10.59. Found: C, 78. 86 H 10.64.

1H, reduction of VI-methyl ester(VII): VI-alcohol derivative(VIII):

A ether solution of VI (505mg ) was treated with excess ether solution of diazomethane.

fter standing for a while, the solvent together with excess diazomethane was evaporated off.

011y methyl ester(VII) (520mg. ), ir VCH013 1720cm™!, dissolved in dry ether (20m1.) was

pw1se added into a suspension of LiAlH, (1g.) in ether(30ml.), stirred continuously under
flux about 4 hrs. The execss reagent was destroyed with ethylacetate and water, followed
the addition of anhyd. MgSO,. The mixture was filtered and the filtrate was evaporated.
: residue was crystallized from methanol to give VI-alcohol (VIII) as colorless needles
mg ), mp. 134-135°, [aJ% -69. 62° (c=0.675, CHCl,). ir(nujol) em=1: 3360(-OH), 3050,
' 870 (=CH,). nmr (CDClpz: 9.0, 9.05 (6H, two CHy), 5.28 (2H, =CH,;), 6.44 (2H,
H,0H, q). Mass spectrum: M*, m/e 288 (CyHpuO). Anal. caled. for Cadin0: C, 88.27; H,
,:_8. Found: C, 83.09; H, 11.57. Acetate: white scales, mp. 104-105° (MeOH), [a)3 -60.95°




(C=0.52, CHOLY, ir ¥ 0! cme? + 1720(eiter C=0), 3050, 1650, 870 (=CHy). ‘Anal. caled.

“for CaaHyOs. C, 79.95; H, 10.35.

colorless crystals, mp

Found: C, 80.03; H, 10.70. Tosylate:
3050, 1650, 870 (=CHy). Anal.

157-158° (MeOH), (e -38°, ir v nujol ¢m=1 1590, 1180(tosyD,

ciled. for CaHuO;S. C, 73.30; H, 8.59. Found: C, 73.20; H 8.75.
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