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Summary

From the leaves of six Castanopsis species of Hong Kong 35 isolations of
compounds have been made. These include 12 different triterpenoid compounds
(five related to friedelane including the recently isolated canophyllol, two to
hopane, glutinol, lupeol, and taraxasterol), ellagic acid, digallic acid, and 3-sitosterol.

INTRODUCTION

The Fagaceae of Hong Kong are confined to three genera: Castanopsis, Litho-
carpus, and Quercus. Four local species of Quercus examined before! 2 yielded a higher
alecohol and ketone, B-sitosterol, and triterpenocid compounds related to friedelane
and to hopane. Castanopsis species from Hong Kong or elsewhere have never pre-
viously been examined. Of the ten listed® local species, four are rare. Leaves from
each of the other six species, all of which were collected from the southern slopes of
Hong Kong Island, were extracted successively with light petroleum, acetone, then
methanol. From the light petroleum extracts a compound resembling & higher
aleohol obtained earlier from Quercus?, all the triterpenoid compounds, and j-sitosterol
were obtained ; from the acetone extracts, ellagic acid; and from a methanol extract,
digallic acid was isolated. The distribution of all compounds found in these species is
shown in Table 1. Regarding the triterpenoid compounds, canophyllol (28-hydroxy-
friedelan-3-one) recently reported® for the first time, from Calophyllum inophyllum,
was obtained in 0-00069, yield from Castanopsis concinna. As well as other triter-
penoids actually identified in this plant, a number, which occurred in very low yield
in unresolved mixtures, was also present. Although 38,22-dihydroxyhopane has been
obtained before®:¢ by preparation from hydroxyhopanone, its first natural occurrence
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(in C. eyrei) was met with in this survey and has been reported.” In C. hickelic was
found in 0-00019, yield, a triterpene acetate, m.p. 310°, v, 1740, 1262 cm~* (QAc),
which was neither «- nor f-friedelanyl acetate nor taraxeryl acetate.

Ten Chinese Quercus species are reported by B. E. Read® to have medicinal use.
Local Quercus species are regarded as poisonous; Castanopsis and Lithocarpus
species are not so regarded, and are not used medicinally in Hong Kong.

TABLE 1
COMPOUNDS FROM CASTANOPSIS SPECIES

Compound Isolated Castanopsis Species

Friedelin all C. species
Friedelan-38-ol all C. species
Friedelan-3«-ol C. cuspidata (Thb.) Schby.
Friedelan-3e«-yl acetate C. cuspidaia
28-Hydroxyfriedelan-3-one (canophyllol) C. concinna A. DC.
Glutinol C. fabrt Hance
22-Hydroxyhopan-3-one C. eyrei (Champ.) Tutch., C. kickelii A. Camus
33,22-Dihydroxyhopane C. eyret
Lupeol O. cuspidata, C. fissa Rehd. and Wils
Taraxasterol C. fabri, C. hickelii
B-Sitosterol all C. species
Ellagic acid C. concinng, C. eyrei, C. fabri
Digallic acid C. fissa

EXPERIMENTAL

Microanalyses were made by the Microanalytical Laboratory, University of Singapore.
Specific rotations were measured in chloroform solution. Infrared spectra (taken in Nujol ona
Perkin—Elmer 337 spectrophotometer) of all compounds isolated as well as of their derivatives
were identical with those of authentic samples. Melting points were taken on a Kofler block,
Except for ellagic acid and its derivatives, melting point determinations of all compounds were
made in admixture with authentic samples and no depressions were observed. Whatman No. 1
paper was used for paper chromatography and the ascending technique was employed. Ultra-
violet spectra were taken on a Unicam SP800 ultraviolet spectrophotometer. Light petroleum had
b.p. 60-80°. Except where otherwise stated the alumina used was B.D.H. preparative grade.
Gradient elution was employed throughout for column chromatography with solvents in the
order: light petroleum; benzene; chloroform. Mixtures of solvents stated for elution were
average values e.g. light petroleum-benzene 4 : 1 could mean, typically, 83-779, light petroleum
in benzene. All triterpenoid compounds and f-sitosterol were crystallized from light petroleum-—
benzene except for friedelin, lupeol, lupenone (from light petroleum), glutinyl and lupenyl acetates
(from ethanol).

" Arthur, H. R., and Ko, Phyllis D. 8., Aust. J. Chem., 1968, 21, 2583,
8 Read, B. E., “Chinese Medicinal Plants from the Pen Ts’a0 Kang Mu.” Peking Natural
History Society Bulletin, Peking, 1936, p. 196.



COMPOUNDS IN CASTANOPSIS SPECIES 599

Extraction (for all Castanopsis species)

Air-dried leaves were milled, then extracted twice with light petroleum at room tempera-
ture. The combined extracts were evaporated to dryness; a green residue A was obtained. The
leaves were then extracted twice with acetone at room temperature. The combined acetone
extracts were concentrated to 2 1. or to dryness. In some cases a pale yellow crystalline solid
B separated. The leaves were finally extracted twice with methanol at room temperature.
The combined methanol extracts were concentrated to 2 1. or to dryness and gave solid C.

Isolation of Products
(@) From Petrolewm Extracts

Castanopsis concinna.—The residue A (260 g) from 13 kg of leaves was dissolved in light
petroleum and applied to a column of alumina (3-0 kg). Gradient elution with: light petroleum-
benzene 4:1 gave friedelin (17 g), m.p. 260°, [«]y —23-6° (¢, 0-5); light petroleum-benzene
7 : 3, friedelan-35-ol (1-0 g), m.p. 290°, [a]p +26-0° (¢, 0-66); light petroleum-benzene 1:1, a
triterpenoid mixture; light petroleum-benzene 1:4, B-sitosterol (0-5 g), m.p. 139-140°,
[e]p —35:8° (¢, 0-62); benzene—chloroform 9: 1, a triterpenoid alcohol (0-01 g), m.p. 212-216°,
Vmax 3360 em~! (OH); benzene—chloroform 6:4, 28-hydroxyfriedelan-3-one (canophyllol)
(0-08 g), m.p. 280-285°, [«]p —8-0° (¢, 0-75).

C. cuspidata.—Residue A (160 g) from leaves (80 kg) was treated as stated for C. concinna.
Alumine used 3-0 kg. Gradient elution with: light petroleum—benzene 9 : 1 gave friedelan-3«-yl
acetate (0:9 g), m.p. 310°, {a]p —10:0° (¢, 0-4), vyax 1740, 1250 em~?! (OAc); light petroleum—
benzene 4 : 1, friedelin (0-03 g), m.p. 260°, [a]p, —29-0° (¢, 0-60); light petroleum-benzene 7 : 3,
friedelan-38-ol (0-08 g), m.p. 290°, [a]p +25:9° (¢, 0-54); light petroleum-benzene 1 : 1, lupeol
(1-5 g), m.p. 203-212°, [a]lp +25:0° (¢, 0-62), vpay 3450 cm~! (OH), 1650, 884 ecm~* (>C=CH,),
which was characterized as the acetate, m.p. 218-219°, v, 1740, 1245 cm~* (OAc), and as
lupenone, m.p. 168-170°, vy,, 1720 em~! (CO); light petroleum-benzene 1: 1, friedelan-3u-ol
(0:-65 g), m.p. 307° [a]lp +15-0° (c, 0-40); light petroleum-benzene 3: 7, B-sitosterol (1-1 g),
m.p. 138-139° [a]p —37-2 (¢, 0:60), vpay 3310 cm~! (OH).

C. eyrei.—Residue A (100 g) from leaves (7 kg). Alumina used 2-5 kg. Gradient elution
with: light petroleum-benzene 7 : 3 gave friedelin (1-65 g), m.p. 262-264°, [«]p —21-5° (¢, 0-4);
light petroleum-benzene 1:1, friedelan-38-01 (0-9 g), m.p. 289-290°, [alp -+25-1 (¢, 0-64);
benzene—chloroform 9:1, B-sitosterol (0-25 g), m.p. 139°, [«]p —36-9° (¢, 0-68); benzene—
chloroform 7 : 3, 22-hydroxyhopan-3-one (0-04 g), m.p. 250-254°, [«]p +62-9° (¢, 0-82); benzene—
chloroform 3 : 7, 38,22-dihydroxyhopane (0-02 g), m.p. 285-286°, [a]p +36:7° (¢, 0-52).

C. fabri.—Residue A (100 g) from leaves (6 kg). Alumina used 2-3 kg. Gradient elution
with: light petroleum-benzene 9:1 gave friedelin (0-9 g), m.p. 262°, [ul, —29-1° (¢, 0:68);
light petroleum-benzene 6:4, friedelan-38-ol (2:0 g), m.p. 280-285° [alp +24-0 (c, 0-60);
light petroleum-benzene 1 : 1, glutinol (05 g), m.p. 210-212°, [a]p +54:7° (¢, 0-73); vmax 3480
cm~! (OH), which was characterized as the acetate, m.p. 190-192°, v, .. 1740, 1250 em~! (OAc);
light petroleum-benzene 2: 3, taraxasterol (0-02 g), m.p. 220° [ulp -+91:5° (¢, 0:53); light
petroleum-benzene 1 : 4, B-sitosterol (04 g), m.p. 139°, [a]p —34:0° (¢, 0-81), vmax 3310 cm~?
(OH).

C. fissa.—Residue A (103 g) from leaves (6-4 kg). Alumina (Spence grade 0 deactivated
with 109% HOAec, 5 ml/100 g) used 3:2 kg. Gradient elution with: light petroleum-benzene
1:1 gave friedelin (0-1 g), m.p. 260°, [a]p, —26:2° (¢, 0:56); then friedelan-38-ol (2-0 g), m.p.
282°, [alp +-26-1° (¢, 0-50); then a mixture which yielded on acetylation lupenyl acetate, m.p.
219°; then B-sitosterol (0-4 g), m.p. 138°, [alp, —34-4° (¢, 0-62).

C. hickelit.—Residue A (130 g) from leaves (7 kg). Alumina used 25 kg. Gradient elution
with: light petroleum-benzene 4:1 gave a triterpenoid acetate, m.p. 310°, vy, 1740, 1262
cm~! (OAc); light petroleum—benzene 7 : 3, friedelin (5-0 g), m.p. 262°, [«]p —26-1° (¢, 0-61);
light petroleum-benzene 1: 1, friedelan-38-ol (3:6 g), m.p. 290°, [a]p +23:0° (c, 0-53); light
petroleum~-benzene 1: 4, taraxasterol (0-4 g), m.p. 220-223°, [«]p +99-5° (¢, 1:27), which was
characterized as the acetate, m.p. 243-246°, vy,, 1740, 1250 em~* (OAc); benzene—chloroform
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4:1, B-sitosterol (1-3 g), m.p. 139-140°, [«]p —36:8° (¢, 0-66); benzene~chloroform 6: 4,
22.hydroxyhopan-3-one (04 g), m.p. 245°, [«lp +55-0° (¢, 0-686).

(b) From Acetone Euxtracts

Castanopstis concinna.—Product B (3:2 g), a mixture, contained ellagic acid which was
characterized as ellagic acid tetraacetate, m.p. 340° after recrystallization from acetic anhydride.

C. cuspidata.—Product B was not identified.

C. eyres.—Product B (8-0 g), a mixture, contained ellagic acid which was isolated as the
tetraacetate, m.p. 340° after crystallization from acetic anhydride.

C. fabri—Product B (5-0 g) was ellagic acid, m.p. > 360°, v,y 3560 cm~* (OH), 1720 em™?
(CO of lactone), 1520 (aromatic rings), after crystallization from pyridine-ethanol. It was
characterized as the tetraacetate as stated above.

C. fissa.—Product B was a tar.

C. hickellis.—Product B was not identified.

(¢) From Methanol Extracts

C. fissa.—Product C (95 g), m.p. 285-287° (vac., dec.) after crystallization from aqueous
ethanol, gave digallic acid (m-digallic acid), m.p. 285-287°; Aya.y (loge) 226 (4-18), 275 (4-15);
By 0:33 (BurOH-AcOH-H,0, 4:1:5). Digallic acid was characterized as the pentaacetate,
m.p. 214-216° after crystallization from methanol, and by hydrolysis (95 sulphuric acid solution
on a steam-bath for 3 hr) into gallic acid, m.p. 253—-255° (vac., dec.) after crystallization from
water, which had Ry 0-59 (BurOH-AcOH-H,0, 4:1:5); 0:57 (H,0 saturated with phenol)
(Found: C, 49-5; H, 3:95. Cale. for O,H,0,: C, 49-4; H, 3-6).

C. coninna, C. cuspidata, C. fabri, O. hickelit.—In each case solid C could not be identifiea.

C. eyrei.—Product C was a tar.
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