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DALBERGIA SPECIES—IL.*
ISOLATION OF (S)-DALBERGIONE FROM DALBERGIA BARONI BAKER

B. J. DONNELLY, D. M. X, DONNELLY and C. B. SHARKEY
Department of Chemistry, University College, Dublin
(Received 4 June 1964)

Abstract—The structure of a quinone isolated from the ligroin extract of Dalbergia baroni Baker was estab-
lished as (S)-dalbergione (I).

AN INVESTIGATION of the heartwood of Dalbergia nigra Fr. Allem.)-2 and Dalbergia latifolia
Roxb.3:4 led to the isolation of a quinone called dalbergione, m.p. 114-116°; [«}3-5° +13°
(chloroform). The absolute configuration of this compound has been established by Eyton
et al ! as (R)-dalbergione (IT).

A quinone (I) has now been isolated from wood shavings of Dalbergia baroni Baker
(Voamboana, Rosewood of Madagascar), by exhaustive extraction with hot ligroin. The
yellow solid, obtained on evaporation of the solvent, was crystallized from ligroin to yield
yellow needles, m.p. 118-119°; [x]3&" — 13° (chloroform). The i.r. spectrum of this compound
in potassium bromide exhibited bands at 1629 cm~!, 985 cm~! and 914 cm™! (vinyl group);
1600 cm—1, 758 cm~! and 699 cm~! (mono-substituted aromatic ring). A solution of the
compound in chloroform showed, in the i.r. spectrum, a doublet at 1646 cm~' and 1667
cm~! which resembled that described for a S-alkyl-2-methoxy-p-benzoquinone.’ A compari-
son of the u.v. curves of quinone (I) with its dihydroquinone derivative, and the quinol diace-
tate with the dihydroquinol diacetate showed that the vinyl group double bond was uncon-
jugated.

An equimolecular mixture of (R)-dalbergione (I1) isolated from Dalbergia latifolia and
the quinone (I) obtained from Dalbergia baroni gave on crystallization from ligroin, a race-
mate, m.p. 125-126°; [«]4"° + 0-00° (chloroform).
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Determination of the optical rotatory dispersion curves (Fig. 1) confirmed that quinone

(1) is (S)-dalbergione,
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Fi. 1 OPTICAL ROTATORY DISPFRSION € HRVFS IN METHANOL.

(R)-Dalbergione (-~ ~. ). ¢ 0-0086, 400-286: « 0 0017, 2662348 mp.

(S)-Dalbergione (- ~ - -

=)o © 00092, 400-284: ¢ 0-0018. 271-248 myr.

A comparative study of dalbergione derivatives is summarized in Table L

- “r_n“.-pw“
Dalbergione 118119
Dihydroquinone 142-143
Quinol diacetate [N
Dihydroquinol diacctate 90-92

D. bareni

Tasr 1
D, Jatitola
[lf]n‘ nwp [4']”‘
- 13 (CHCIn 114 116 -~ 13 (CHClL)
-706 143 + 674
- 209 98 -9Y +21 1
—~409 93-93 +137

24-DNP product 237 (dec)

248 tdec )

¥ Rotations were measured m acetone solution unless otherwise stated.

The occurrence of antipodes in the same plant is rare, Some evidence® exists for the
presence in various proportions of { +)- and (— )-sesamin in Fagara vanthoxvloides: in the

& B, Carnmar s, H, Eroisan and 2. PeLcnowic 7, doeta Chem. Scand. 9. 111 (1953),
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case of prolichesterinic acid which occurs in Cetraria islandica Ach., the dextro-rotatory
form appears in the European specimens of the lichen and the laevo-rotatory in the Japanese
variety.”»® The appearance of antipodes in the same genera but different species has been
more widely observed, for example, the epicatechins in Eucalyptus species;? usnic acid in
Cladonia species and a-pinene in the Pinus species.!?

EXPERIMENTAL®*
Isolation of Dalbergiones

Wood shavings (3 kg) of Dalbergia baroni Baker were extracted in a soxhlet with hot
ligroin (7-5 1.). Evaporation of the solvent gave a yellow solid (25-7 g) which on repeated
crystallization from ligroin afforded dalbergione (I) in yellow needles, m.p. 118-119°;
[«]B° — 13° (CHl3); +99-8° (CgHy); AECH 207 mu (log e 4-13), 262 mu (log e 4-09); vX2r 1629
cm-!, 985 cm-!, 914 cm-! (vinyl); 2841 cm-! (methoxyl); 1605 cm—1, 1488 cm~!, 788 cm~!,
699 cm—! (mono-substituted phenyl). The i.r. spectrum (chloroform) in the carbonyl region
shows a doublet at 1646 cm~! and 1667 cm~!. (Found:C, 76-1; H, 5:7; OMe, 12:2. C;4H,,0;
calc. for dalbergione: C, 75-6; H, 5-6; OMe, 12-:29,.) The product from reaction with 2,4-
dinitrophenylhydrazine gave bronze needles, m.p. 237-239° (dec.). (Found: C, 60-2; H, 4-2;
N, 12-7. Calc. for C,,H ;3N4Og: C, 60-8; H, 4-2; N, 12:9%.)

Wood shavings of Dalbergia latifolia were extracted in a soxhlet with hot petroleum
ether (b.p. 60-80°). Crystals of latifolin* were obtained on evaporation of the solvent. The
residual oil was diluted with methanol to yield a yellow solid (R)-dalbergione (II) which was
collected and crystallized from di-isopropyl ether, m.p. 114-116°; [«}Z"+13° (CHCl;).
(Found: C, 75-7; H, 5-9; OMe, 12-2.) (R)-Dalbergione on treatment with 2,4-dinitrophenyl-
hydrazine gave bronze needles, m.p. 243° (dec.) (Found: C, 60-85; H, 4:2; N, 13-0; OMe,
7-4. Calc. for C22H18N406I OMC, 74 %.)

An equimolecular mixture of the dalbergiones (I) and (I1I) gave on crystallization from
ligroin, a racemate m.p. 125-126°; [«]&’ + 0-00°.

Dihydrodalbergiones

A mixture of (S)-dalbergione (I) (0-2 g), acetic acid (15 ml) and Adam’s catalyst (0-12 g)
was hydrogenated (2 moles absorbed). The filtrate was diluted with water and extracted
with ether. The dried ethereal solution was treated with silver oxide (0-63 g) and anyhdrous
sodium sulphate (0-65 g) and stirred in an atmosphere of nitrogen for 2 hr, The dihydro-
dalbergione (150 mg) which separated from the filtrate was collected and crystallized from
di-isopropyl ether to give yellow needles, m.p. 142-143°; [«]8 —70-6°; AESH 207 mp (loge
4.09), 262 mu (loge 4-13); vCHC: 1672 cm™!, 1653 cm~! (carbonyl). (Found: C, 75-2; H,
6-6; OMe, 12-2. Calc. for C;H;¢03: C, 75:0; H, 6:3; OMe, 12:1%,.)

The dihydro derivative, prepared from (R)-dalbergione (II), separated from methanol
in yellow needles, m.p. 143°; [«]# +67-4°. (Found: C, 75:1; H, 6-4; OMe, 12:2; C—CHj,
6-43. Calc. for C,4H,¢05: C, 75-0; H, 6-3; OMe, 12:1%;; C—CH3, 5-8%,.)

* Optical rotations were determined in acetone unless otherwise stated. Ultra-violet spectra were measured
in absolute ethanol in a Bausch and Lomb Spectronic 505 and infra-red spectra were measured in a Beckman
L.R.-5 Spectrophotometer.
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9 R. P. Bigas, W. L. CooPeR, E. O. HazLETON, M. NIERENSTEIN and P. H. PRricE, J. Am. Chem. Soc. 53,
1500 (1931).
10 M. BERTHELOT, Ann. 88, 342 (1853).
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An equimolecular mixture of the dihydro derivatives from (I) and (11) gave on crystalliza-
tion from di-isopropyl cther. a racemate, m.p. 157 158 : [2Ji5 ( * 1000 .

Quinol Diacetates

A mixture of (8)-dalbergione (1) (I g). sodium acctate (0-208 g). zine dust {5+6 g) and
acetic anhydride (60 ml) was refluxed tfor 2 hr. The filtered solution was diluted with jce-water
to give a precipitate of quinol diacetate (1 g). The white solid was collected and crystallized
from 95°, ethanol to yield needles, m.p. 65 66 : [x]5; - 209 141 1737 ¢m ! (phenolic
ester). (Found: C, 70-6; H. 6-2. Calc. for C53H»,O4: C, 70-5: H, 59" .0

The quinol diacetate prepared from (R)-dalbergione (11) formed plates when crystallized
from 957, ethanol. m.p. 98-99 : [xJis + 2112 AEOH 230 myc (shoulder) tloge 4-14). 278 my
(loge 3-49). (Found: C.70:6: H. 6-3.)

An equimolcculur mixture of the quinol diacetates from (1) and (I gave onerystallization
from 95", cthanol. a racemate. m.p. 105-106": [x]§ ( 1) 000 .

Dihydroguinol Diucetates

A mixture of the dihydrodalbergione (100 mg), obtiined from (S)-dalbergione (1).
sodium acetate (20-8 mg). zince dust (500 mg) and acetic anhydride (6 mb was refluxed for
1 hr. The filtrate was poured into ice-water. The precipitated dihvdroquinol diacetate (90
mg) was collected and crystalfized from 93°, cthanol to form needles. m.p. 90 9272 [a]i5
—40-97; v$HCL 1575 cm ! (carbonyl), (Found: C. 70-6: H. 6-3. Calc for CoyH - 04: C. 70-2;
H. 6-4°,) This dihydroquinol diacetate was identical with the hvdrogenation product of
quinol diacetate trom (S)-dalbergione.

The dihydroquinol diacetate prepared from (R)-dalbergione (11 was erystallized from
95°, cthanol 1o yicld needles. m.p. 92-93 ' [x]g +37 . (Found: C. 70-6: H, 6-3: OMc, 9-1.
Cale. for CopH-104: C, 70-2: H. 6-4: OM¢, 9:07¢ )

Note added in proof: (S)-Dalbergione has been isolated from Dulberzia violuvea by Dr.
0. R. Gottlieb, private communication.
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