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New syntheses of dalbergichromene and dalbergin from
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Abstract—In this Letter, naturally occurring dalbergichromene and dalbergin were synthesized from a common neoflavene inter-
mediate, which was derived from vanillin. The giving neoflavene intermediate was debenzylated with AlCl3 to yield dalbergichromene
in 39% total yield, and it was oxidized by DDQ, and subsequently debenzylated by Pd(OH)2/C and cyclohexene in refluxing ethanol
to give dalbergin in 31% total yield.
� 2007 Elsevier Ltd. All rights reserved.
Plant Dalbergia species in China are known to be
applied in traditional medicine as a remedy for blood
disorders, ischemia, and inflammation.1 Dalbergichrom-
ene, firstly isolated from the stembark of Dalbergia sis-
soo2 and Dalbergia latifolia,3 belongs to the neoflavene
family. Moreover, Dalbergin isolated from Dalbergia
odorifera,1,4 belongs to neoflavonoids, and was investi-
gated to have tumor-specific cytotoxicity.5 Neoflavenes
attract the attention of chemists because it was not only
found to have various biological activities,6 but also can
be converted into other biological active coumarins.7 In
addition, neoflavenes can be transferred into chroman-
3-ones which were the important intermediates for
various biological and therapeutic agents.8,9 Up to
date, various strategies to deal with the syntheses of
neoflavenes including the coupling reaction of 4-
trifluoromethylsulfonyloxy-2H-chromenes with aryl-
boronic acids,10 a coupling reaction of the ligand with
aryllead triacetates,11 and so on12 have been reported.
However, there is no synthetic method for dalbergi-
chromene disclosed. For the biological and chemical
interest, we design a rational and simple synthetic strat-
egy for both dalbergichromene (8) and dalbergin (11)
through a common neoflavene intermediate 7, which
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was prepared from vanillin via 6 steps. In addition,
dihydrodalbergichromene (9) and O-benzyldalbergin
(10) were also obtained in good yield, respectively
(Scheme 1).

As a general procedure, vanillin (1) was treated with
benzyl bromide to provide 2 in 98% yield which was sub-
sequently oxidized with m-CPBA to give 3 in yield of
92%.13 Followed by the reaction with allyl bromide, 4
was given in yield of 98%. Subsequently, 4 was reacted
with benzoyl chloride in the presence of zinc oxide at
room temperature to afford 5 in yield of 61%. Com-
pound 5 was allowed to react with methylene triphenyl-
phosphine to undergo the Wittig reaction to give 6 in
yield of 88%. Then, compound 6 was reacted with
Grubbs’ catalyst (II) to undergo the ring-closing metath-
esis, resulting in the formation of neoflavene 7 in yield of
96% as the key intermediate,14 and which was treated
with AlCl3 to undergo O-debenzylation to give dalbergi-
chromene (8) in 85% yield. The 1H NMR and other
spectroscopic data reported for 8 either from the natural
products2 or semi-synthesis15 were comparable and
coincident with our synthetic one.16 The reaction of
compound 7 with cyclohexene and Pd(OH)2/C in reflux-
ing ethanol gave dihydrodalbergichromene (9)17 in yield
of 95% via O-debenzylation and reduction. Moreover,
the reaction of compound 7 with DDQ in dioxane to
undergo allylic oxidation afforded O-benzyldalbergin
10 in 78% yield.18 After debenzylation of 10
with Pd(OH)2/C and cyclohexene in refluxing ethanol,
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Scheme 1. Synthesis of dalbergichromene (8), dihydrodalbergichromene (9), O-benzyldalbergin (10), and dalbergin (11). Reagents and conditions:
(i) C6H5CH2Br, K2CO3, acetone, reflux 5 h, 98%; (ii) m-CPBA, CH2Cl2, 12 h, 6 N NaOH–MeOH, 3 h, HCl–H2O, 92%; (iii) allyl bromide, K2CO3,
acetone, reflux, 8 h, 98%; (iv) C6H5COCl, ZnO, rt, 61%; (v) Ph3P+CH3Br�, tert-BuO�K+, 88%; (vi) Grubbs’ cat. (II), CH2Cl2, 96%; (vii) AlCl3,
CH2Cl2, 85%; (viii) Pd(OH)2/C, cyclohexene, EtOH, reflux, 95%; (ix) DDQ, dioxane, 77%; (x) Pd(OH)2/C, cyclohexene, EtOH, reflux, 87%.
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dalbergin (11)19 with spectral data identical to that
reported,1 was produced in 87% yield.

In conclusion, besides we have disclosed the first and an
efficient method to prepare the naturally occurring dal-
bergichromene (8) in 39% total yield, the other naturally
occurring compound dalbergin (11) was also prepared
from the same common neoflavene (7) intermediate in
31% total yield.
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