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DALBERGIA SPECIES-II.* 
ISOLATION OF (S)-DALBERGIONE FROM DALBERGZA BARONZ BARER 

B. J. DONNELLY, D. M. X. DONN~LY and C. B. SHARKEY 

Department of chemistry, University College, Dublin 

(Received 4 June 1964) 

AbSbCt-TIE stnxtum of a quhme isolate-d from the ligroh extract of Zklberg&a hronf Baker was estab 
Ii&d as (S)dalbexgione (I). 

AN INVESTIGATION of the heartwood of Dalbergia nigra Fr. Allem.‘s2 and Dalbergia latfilia 
Roxb.3* 4 led to the isolation of a quinone called dalbergione, m.p. 114-l 16”; [c$$~’ + 13” 
(chloroform). The absolute configuration of this compound has been established by Eyton 
et al 1 as (R)-dalbergione (II). 

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-l 19”; [o~]g - 13” (chloroform). The i.r. spectrum of this compound 
in potassium bromide exhibited bands at 1629 cm-l, 985 cm-l and 914 cm-’ (vinyl group); 
1600 cm-‘, 758 cm-’ and 699 cm-l (mono-substituted aromatic ring). A solution of the 
compound in chloroform showed, in the i.r. spectrum, a doublet at 1646 cm-l and 1667 
cm-r which resembled that described for a 5-alkyl-2-methoxy-p-benzoquinone.5 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 (II) isolated from Dalbergia ZatifoZia and 
the quinone (J) obtained from Dalbergia baroni gave on crystallization from ligroin, a race- 
mate, m.p. 125-126” ; [c$” + OW’ (chloroform). 

* Part I, C. B. DEWSEY, D. M. X. DONNEUY and R A. LAIDIAW, Gem. & Znd. (London) 491 (1963). 
1 W. B. BYTON, W. D. oLLI9, I. 0. SWHERIMD, L. M. JACKMAN, 0. R GolTLuae and M. T. M~ouxiks, 

Proc. them. sot. 301(1%2). 
2 0. B. MAIUNI-BEITOLQ C. 0. CASUWVI, 0. ~N~VIS DA LIMA, M. H. Dm MNA and I. L. D’ALav- 

QUERQUE, Ann. Chim. (Zfa&) 1190 (1%2). 
3 M. M. RAO and T. R. SP.SHADRI, Tetrahtxhn Letters 211(1963). 
4 C. B. DJ?AWSEY, D. M. X. DONNELLY and R. A. LAIDLAW, Gem. di Znd. (London) 491(1%3). 
5 P. YATFS, M. I. ARDAO and L. F. FreseR, J. Am. Chem. Sot. 78,650 (1956). 
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Determination of the optical rotatory dispcrsian curves (Fig. I) confirmed thnt quinonc 
(I) is (S)-dalbergione. 
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ROTATORY DlSPFRSIOh ( I’RtFF Ii% YLTTiAhOl , 

(R)-Dabergionc (- . - . - . ). c 03086.400-286: L 0 OOt 7.266-248 mp 
(S)-Dalbergione f- - - - -1. v 0 0092. 4WJ-2X4: c 0~0018.171-73X mp. 

A comparcltive study ofdnlbergionc derivatives is wmmariztxl in liublc I. 
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cast of prolichesterinic acid which occurs in Cetraria islandica Ach., the dextro-rotatory 
form appears in the European specimens of the lichen and the Zaevo-rotatory in the Japanese 
variety.7s* The appearance of antipodes in the same genera but different species has been 
more widely observed, for example, the epicatechins in Eucalyptus species;9 usnic acid in 
Cladonia specks and a-pinene in the Pinus spccies.10 

Isolation of Dalbergiones 
EXPERIMENTAL* 

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”; 
MF - 13” (CI&); +99.8” (C,H,); X “2r.r 207 m/~ (log c 4.13), 262 w (log z 4.09) ; P& 1629 
cm-‘, 985 cm-‘, 914 cm-’ (vinyl); 2841 cm-l (methoxyl); 1605 cm-‘, 1488 cm-‘, 788 cm-l, 
699 cm-l (mono-substituted phenyl). The i.r. spectrum (chloroform) in the carbonyl region 
shows a doublet at 1646 cm-r and 1667 cm-l. (Found: C, 76.1; H, 5.7; OMe, 12.2. Cr6H1.+OJ 
talc. for dalbergione: C, 75.6; H, 5.6; OMe, 12.2%.) 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 Cz2HrsN406: C, 60.8; H, 4.2; N, 12.9x.) 

Wood shavings of Dalbergia latifolia were extracted in a soxhlet with hot petroleum 
ether (b.p. 60-800). Crystals of latifolin4 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 d&isopropyl ether, m.p. 114-l 16”; [ag+ 13” (CHClj). 
(Found: C, 75.7; H, 5.9; OMe, 12.2.) (R)-Dalbergione on treatment with 2,4dinitrophenyl- 
hydrazine gave bronze needles, m.p. 243” (dec.) (Found: C, 60.85; H, 4.2; N, 13.0; OMe, 
7.4. Calc. for C2sH1sN406: OMe, 7*4x.) 

An equimolecular mixture of the dalbergiones (I) and (II) gave on crystallization from 
ligroin, a racemate m.p. 125-126”; [a]F f 0~00”. 

Dihydrodalbergiones 

A mixture of (S)dalbergione (I) (O-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 (O-63 g) and anyhdrous 
sodium sulphate (O-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 
d&isopropyl ether to give yellow needles, m.p. 142-143”; [a]g’-70.6’; hzrr 207 rnp (loga 
4.09), 262 m/~ (loge 4.13); vcE1s 1672 cm-l, 1653 cm-l (carbonyl). (Found: C, 75.2; H, 
6.6; OMe, 12.2. Calc. for Ci,Hr,Os: 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”; [a]r+67*4’. (Found: C, 75.1; H, 6.4; OMe, 12.2; C-CHs, 
6.43. Calc. for C1eHr603: C, 75-O; H, 6.3; OMe, 12.1%; C-CHs, 58%) 

l Optical rotations were determined in acetone unless otherwise stated. Ultra-violet Speam Were- 
in absolute ethanol in a Bausch and Lomb Spectronic 54X and i&a-red spectra were measured in a Beckman 
I.R.4 Spectrophotomcter. 
7 F. M. DEAN, Naturally Occurring Ring Compowtdr, p. 59, Butterworth% London (1963). 
8 Y. AWHINA and M. YASIJE, Ber. 70,1053 (1937). 
9 R. P. BIQGS, W. L. COOPER, E. 0. HAZLETON, M. N~ERENSTEIN and P. H. PRICE, J. Am. C/wm. .Qx. 5% 

1500 (1931). 
10 M. BJJRTHELUI-. Ann. 88,342 (1853). 



An cquimotecular mixture of the dihydro derivatives from (I 1 and (I I ) g!uvc on crqstallizn- 

tion from di-isopropyl cthcr. iI racematc, m.p. 157 IS% : [r]ft ( 1. ) 040 . 

A mixture of (S)-dulbergi~~nc (1) (1 g). sodium acctatr’ (0.208 gtf. /.inc dust (56 g1 and 
nceticanhydridr (60 ml) \%a* rcfluwd for 7 hr. The liltcrcd s~>lution \\;I\ diluted with kc-\vdtcr 

to give it precipitate of yuinol dirtccttlto (I g). T‘he \\hitc solid \\it\ collcctcd itnd crystrtllkcd 
from 9Sof, etbunol to yield ncedlw. m.p. AS 60 : f xf;f .- 20~9 : I*:,!,‘,” 1757 cm 1 (phawlic 

ester). (Found: C, 70-h: H. 6.1. CHIC. for C1,,HZ,,Os: C, 70.5: H, YJ”,,.! 

The quinol dittcrtate prcparcd from (R)-dul~rgion~ (I 1 j formed plaw \t hen cryswllircd 
from 95’1; ethanol. m.p. 98-99‘ : lz]fs I 21-I ‘:. PoH 230 ml4 (sh~~uldrr) (lope &tJ). 27X ml’ ,,,,, 

(loge 3.49). (Found: C. 70+: H. h-3.) 
An equimolccular mixture of the yuinol diaceUte> from (I) and ( I I) pate on cr! Uliitatwn 

from 9S”” ethanol. a r;~ccm;t~c. m.p. 105 -106 ‘: [x]:; ( 1. ) 040 _ 

A mixture of the dihydrod~i~rgionc (I&) mg), obtained from fS)-dalbrrgions (I). 
sodium acetate (20% mg). zinc dust (500 mg) itnd acetic nnhydridc (6 ml) \\;I\ rcfluwd ftr~ 
I hr. The filtrntc \~;ts poured into ice-water. The precipitated dih~dr~~qllinl?l dirtcetarc (90 
mg) \vas collected and crystniiiwd from 3S”,, ethanol to form nccdlcs. m.p. 90 92‘: [,~_I15 
-40.9’ ; I$::‘~ IS75 cm I fcnrbonylk (Found: C. 70.6: H. 6.3. Calc kr CZ,,Ci,,Oz: C. 70.2; 

H. 6.4”,,.) This dlhydroyuincrl ditlcetate ~a\ identical 1s ith thz h~drogcnation product c~f 

quinol diacctatc from (.S)-d~lb~rgl~)ne. 

The dihydroquinctl di;wfatc prepared from (RI-dalbergionc ( 1.1) N;L\ cr+:dhzed Ii-om 
95 ‘,, ethanol to )icld needle>. m.p. 92 -93 ‘: [~I?‘+37 . ( FountI: C. 706: H. 0.3: Ohlc, 9.1. 

Cnlc. for C,,,H&+: C, 70.2: H. 6.4: OMc. 9.07”,,.) 
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