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Ahstrac-Extra&on of the heartwood of Dal&e&a wchinchinens~, Pierre. gave R-S-O-mthyliatifolii and 
the known R-latifolin, R4mctboxydalbcrgjone, bemoic and salicylic acids. 

AN INVESTIGATION of the heartwood of Dalbergia cochinchinensis, Pierre. has yielded the 
known compounds, R-latifolin @a)‘~ 2 (05 per cent dry wood basis), R4methoxydalbergione 
(II),3 benzoic’ and salicylic acids and, in addition, a colourless compound, CrsH&(OMe)s 
(O-03 per cent dry wood basis). 

The spectral data of R-latifolin and R4methoxydalbergione permitted their identifica- 
tion and confirmation of these structures was obtained by comparison with authentic 
specimens. The benzoic and salicylic acids were identified by GLC analysis of their methyl 
esters. 

The optically active compound, C1sHrlO(OMe)s, although insolublein sodium hydroxide, 
showed a strong absorption in the hydroxyl region of both its i.r. (RBr) and NMR (CDCI,) 
spectra (v- 3472 cm-l ; 4.05 T singlet). The hydroxyl group was character&d by the 
formation of a monoacetate (v- 1754 cm-l). The U.V. [& 213 mn (loge 4*39), 286 nm 
(log e 3.92)] and NMR spectra of the natural product closely resembled those of latifolin 2 (Ia). 
The 3,6 aromatic protons were represented as singlets at 346 T and 3.32 T and the singlets 
at 6.25 7,6-l 8 T and 6.15 T were assigned to the three methoxyl groups. A first order analysis 
indicated the major coupling constants and T values of the four protons in them CH=CH2 
grouping. Hydrogenation gave the dihydro derivative, and its NMR spectrum established 
the presence of a >CHCH2CHj residue. Methylation of the natural product with methyl 
sulphate in base gave R-Odimethyllatifolin (Ib). Thus the compound C1sH1rO(OMe)s was 
a monomethyl ether of R-latifolin, having structure Q or (Id). Assignment of structure (Ic) 
resulted from the isolation of salicylic acid from the alkahne hydrogen peroxide degradation 
of the natural product. 

Isomerisation of the natural product occurred with bases to give optically inactive 
5-0-methylisolatifolin (IIIa). The ethyl ether of IIIa was identical with a synthetic sample 
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of l-(2-ethoxyphenyl)-1-(2,4,5-trimethox~henyl)prop-l-ene (IIIb). The latter compound 
was prepared by Friedel-Crafts acylation of 1,2,4&methoxybenzene with o-ethoxybenzoyl 
chloride to yield 2’-ethoxy-2,4,5-trimethoxybenzophenone followed by treatment with 
ethyl magnesium iodide and subsequent dehydration with ethanolic sulphuric acid. The 
products of hydrogenation with Adam’s catalyst of the synthetic propene and the natural iso 
derivative were also identical. 

The ORD curve for 5-O-methyllatifolin showed it to have the R- configuration.6 

I 
a R=R’=H 
b R=R’=Me 
c R=Me, R’=H 
d R=H, R’=Me 

III 
a R=H 
b R-Et 

EXPERIMENTAL 

Nuclear magnetic resonance spectra were determined on CDCIs sohrtions, using a Varian HR-60A 
spectrometer; tetramethyIsilane was used as the intemai standard. Infrared spectra were &term&d on a 
Grubb Parsons Spectromaster and WV. spectra were determined on the Bausch and Lomb Spectronic 505 
instrument. Rotations were determined on a Perkin Ehner Model 141 PoIarhneter. Mp’s are uncorrected. 

Extraction of Dakrgia Cochiitchinensis Heartwood 
Shavings of the heartwood (2 kg) were successively extra&d with iz-hexane and methanol and the 

methanol fraction further extracted with benxene. The oils (0.45 kg, 32 g) obtained on removal of the n-hexane 
and benzene were studied separately. 

Examination of the benzene extract. Isolation of bensoic and saZicylic acti, R-&zt$oIin (la) and R-S-O- 
methyliatifori (Zc). ‘Ike brown oil was separated into its acidic (0.2 g), phenohc (18 g) and neutral (8 g), 
components. The acidic fraction was sublimed, using an i.r. lamp as heat source, when benroic acid separated 
in long needles (4 mg), m.p. and mixed m.p. 121”. Further sublimation of the residue at 120-MO”/1 mm, 
esteri8cation and subsequent GLC analysis (Apiexon L) delIned the premnce of the methyl esters of benxoic 
and sahcyclic acids. 

Column chromatography (silica gel) of the phenolic fraction (6 g) provided a crystalline substance (eluted 
with CHCI&enxene, 80:20) whiti=? recrystagimd from benxene to give R-latifohn (Ia) (3.45 g), m.p. 122 
123.5” (ht. 11 s m.p. 123-123.5”) [a]n 
m.p. 124-125” (lit.l12 m.p. 124-125”). 

-26.7” (methanol); the acetate crydlkd from methanol in prisms, 

EIution with CHCIs of an ahquot (5 g) of the neutral fraction from a silica gel column provided acrystagine 
substance which was recrystaIIimd from benxeneldi-isopropyl ether @O/50) to give R-PO-methyIIatifolin (Ic) 
(O-65 g), m.p. 106-107”, [a]~-40*Z” (Methanol), Y E 3472 cm-1 (--OH), 2845 cm-r (-GMe), 1852 cm-i, 
1639 cm-r. 1429 cm-l, 995 cm-r, 918 cm-i (-CH=CH& (Found: C, 71.9; II, 6.7; OMe, 30.6 ClsHzOO, 
requires: C, 72.0; H, 6.6; 3 OMe, 31.0 per cent). 

The acetate, prepared with anhydrous pyridhre and acetic anhydride, cry&Wed from methanol (95 per 
cent) in prisms, m.p. 91-92’. [a#“ 7-O” (methanol), NMR spectrum: 7.78 T (s, OAc). (Found: C, 70.5; 
H, 6.6. CroH2205 requires C, 70.2; H, 64 per cent). 

The diby&o derivative ~84 prepared from the natural product by hydrogenation at atmospheric pressure 
in the presence of Adam’s catalyst; it crystallized from di&upropyI ether in prisms, mp. lll-112°, 
[a]p-28*8’ (methanol); vs 3420 cm-’ (_-OH); NMR spe&um: 911 T, 7% 7, 572 T (m, J-7.2 c.p.s., 
=cH-_cHT_cH~). (Found: C, 71.6; I-I, 7.4. CisH220, requires: C, 71.5; H, 7.2 per cent). 

6 P. B. HULBERT, D. XLYNE, R. J. SWAN, D. M. X DONNEUY and B. J. NANGL~, J. Chem. Sot., in press. 
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R-Lutijblin &methyl ether (Ib). A mixture of R-5-O-methyllatlfolin (Ic) (05 g.), methyl sulphate (1-O ml), 
NaOH (1-O ml, 40 per cent) and absolute ethanol (10 ml) was heated under reflux for 5 hr. Addition of ice- 
water gave R-latifolln dhnethyl ether (Ib) which crysmllixed from methanol in prisms 038 g), m.p. 88-89”, 
m&pressed on admixture with an authentic sample.2 

Aikrline hyakogen peroxide oxkSzt&n of R-S-0-methyllat$olin. To a boiling solution of R-S-O-methyl- 
latifolin (Ic) (O-3 g) in tetramethylammonium hydroxide (20 ml, 3 per cent) was added a solution of Hz02 
(15ml,3Oper~nt),andthemixtureheatedunderrefluxfor2hr. Aciditkationandetherextractionylelded~ 
oil which was es&if&l (ethereal solution of diaxomethane) and found by GLC analysis (Apiezon L) to contain 
methyl salicylate. 

5-0-Methylisolatifolin. @Ia) R-5-O-Methyllatifolin (Ic) (O-5 g) was added to KOH (1.5 g) in water (O-75 
ml) at 120°, and was heated slowly to 160’ for 0.5 hr and brielly to 180”. Acidification and ether extraction 
afforded an oil which, onelutlon with chloroform from a silica gel column, gave a solid which crystalked from 
di-isopropyl ether/light petroleum to glve 5-0-methylisolatifolin (IHa) (131 mg) ss needles, m.p. 10&102’, 
[#“+O~OO” (ethanol). (Found: C, 72.2; H, 6.7. C1sH2,,0, requires: C, 72-O; H, 6.6 per cent). 

2’-O-Ethyl-5-0-methylisolarifolin. (IIIb) A mixture of 5-O-methylisolatifolin (IIIa) (O-15 g.), C2HJI 
(1-O ml), NaOH (1.0 ml, 40 per cent) and absolute ethanol (10 ml.) was heated under refhtx for 5 hr. Dilution 
with water, followed by ether extraction provided 2’-O-ethyl-5-0-methylisolatifolin (IIIb) which crystalked 
from d&isopropyl ether in prisms, m.p. 895-90”. (Found: C, 73.4; H, 7-5. Cz0Hs404 requires: C, 73.2; 
H, 7.3 per cent). 

The dihy&o kivative, prepared by hydrogenation at atmospheric pressure in the presence of Adam’s 
catalyst, crystalked from di-iropropyl ether in prisms, m.p. 80-81.5’. (Found: C, 73.2; H, 7.7. C2oHr& 
requires: C, 72.7; H, 7.8 per cent). 

2’-Ethoxy-2,4,5Mmethoxybenzophenone. o-Ethoxybenwyl chloride (6 g) was added to a mixture of 
AlClr (12 g), 1,2&trimethoxybenxene (5 g) and ether (100 ml) at 0”. After 10 min crushed ice and HCl were 
added, the ethereal layer removed, washed with NaOH (10 per cent) and evaporated to yield 2’ethoxy-2,4,5- 
trimethoxybenzophenone which crystalhzed from methanol in prisms (5.9 g), m.p. 92-93”, v”& 1637 cm-1 
(=cu>>. (Found: C, 68.5; H, 6*4,OMe+OEt as OMe, 39.35. ClsHzoOS requires: C, 68.4; H, 6.3; 4 OMe, 
39.25 per cent). 

1-(2-Ethoxyphenyl)-l-(2,4,5-trimethoxyphenyl)prop-l -enc. (IIIb) A solution of 2’ethoxy-2,4,5&imethoxy- 
benxophenone (1.3 g) in tetrahydrofuran (12 ml) was added to the Grignard reagent formed from C2HsI 
(6.2 g) and Mg (2 g) in tetrahydrofuran (90 ml). The mixture was heated under reflux for 3 hr and the solvent 
removed after a further 12 hr. The Grignard complex was decomposed with NH&l (200 ml, 20 per cent) and 
the residue extracted with ether. Dehydration of the crude product by heating in ethanol (95 per cent) in the 
presence of a few drops of H2SGJ afforded l-(2-ethoxyphenyl)-l-(2,4,5-trimethoxyphenyl)prop-lene (0.3 g) 
which crystallixed from di-iropropyl ether in prisms, mq. 895-90”, undepressed on admixture with 2’-O- 
ethyl-5-O-methylisohztiforin. (HIb). 

The &y&o cberivative, prepared by hydrogenation at atmospheric pressure in the presence of Adam’s 
catalyst, melted at 80-81-5” and was undepressed on admixture with dhydro-2’-O-ethyl-5-0-methyllatifokn. 

Examination of the II-hexane extract. Isolation of R4methoxyddbergione (II), R-latifolin (la) and 
R-5-0-methyllat#blin (Ic). A portion (3 g) of the brown oil, on elution from a silica gel cohunn with benzene/ 
CHClr (80:20), alforded a red oil. Thls oil solid&d on the addition of di-isopropyl ether to give a solid 
(20 mg) which crystallized from ligrom in yellow needles, m.p. 116”. Comparison with an authentic sample 
previously isolated ln this department allowed identification of the solid as R4methoxydalbergione (II). 
Fmtherelution with benxene/CHCll (30: 60) gave, on evaporation of the solvent, a brown oil which was shown 
by TLC (silica gel) studies to contain latifolm and 5-0-methyllatifolin. An ethereal solution of the oil was 
extracted with NaOH (10 per cent) and evaporated to give R-5-O-methyllatifolin (Ic) (7 mg), which cry stalked 
from benxene/di&quopyl ether in needles, m.p. 106-107”. Ether extraction of the neutral&d NaOH 
extract afforded R-latlfolhr (Ia) (100 mg), which crystallixed from benzene in yellow needles, m.p. 122-123”. 
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