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Synthesis of Glaziovianin A: A Potent Antitumor Isoflavone
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Glaziovianin A (1) is a novel isoflavone derivative isolated
from the leaves of the Brazilian tree Astelia glazioviana. Glazio-
vianin A (1) showed cytotoxic activity and was suggested to be
an inhibitor of tubulin polymerization. We achieved the total
synthesis of glaziovianin A (1) by using the Suzuki-Miyaura
coupling as a key step.

Glaziovianin A (1) is a novel isoflavone derivative isolated
from the leaves of the Brazilian tree Astelia glazioviana by
Yokosuka et al. in 2007 (Figure 1).' Glaziovianin A (1) showed
cytotoxic activity against HL-60 cells with an 1Csy value of
0.29uM. The pattern of the differential cytotoxicities in the
Japanese Foundation for Cancer Research 39 cell line of glazio-
vianin A (1), as determined using the program COMPARE, has
suggested that the activity of 1 involves the inhibition of tubulin
polymerization.? Inhibitors of tubulin polymerization, such as
vinblastin, have become clinically important drugs against
breast cancer.®> We planned an efficient and scalable synthesis
of glaziovianin A (1), which will provide a practical supply
for further biological studies.

Our synthetic route to glaziovianin A (1) involved the
Suzuki-Miyaura coupling at C-1'-C-3 (Scheme 1).* We there-
fore synthesized 3-iodochlomone derivative 2 and boronate
compound 3.

Preparation of the boronate compounds 3 required optimiza-
tion (Table 1). Thus, preparation of arylboronic acid 3a was
attempted by the lithiation of 4° followed by treatment with
trimethyl borate (6) or triisopropyl borate (7), but the desired
compound 3a could not be obtained (Entries 1 and 2). Bromine—
lithium exchange of aryl bromide 5% followed by reaction with
6 or 7 gave only debromo compound 4 (Entries 3 and 4). Next,
we attempted the direct borylation of the aryl bromide 5§ with
pinacolborane (8) catalyzed by Pd’,7 but the arylboronate 3b
could not be obtained (Entry 5). An attempt at the cross-coupling

Figure 1. Structure of glaziovianin A (1).
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Scheme 1. Retrosynthetic analysis of glaziovianin A (1).

Table 1. Study of the borylation of arenes 4 and 5

OMe OMe
0> Reagent O>
X o Conditions RO~y o
?
OMe OR OMe
4X=H 3aR=H
5X=Br 3bR,R= MEQC—C{\/Iez
Entry Substrate Reagent Conditions Yield
1 4 B(OMe), n-BuLi, THF, rt 4: 85%
6
2 4 B(0-i-Pr), n-BuLi, THF, rt 4: 62%, 10: 25%
7
3 5 6 n-BuLi, THF, rt 4:79%
4 5 7 t-Buli, THF, rt 4:72%, 10: 17%
0 Pd(OAC),, Et,N, DPEphos
5 5 H B\o 1,4-dioxane, 60 °C 4:76%
8
o o
6 5 BB PdCl,(dppf), KOAC 4: 40%, 11: 15%
BB, DMF, 60 °C
d o
9
7 5 9 E&%Z(l%%p?é KOAe 3b: 12%, 4: 39%, 11: 1%
8 5 9 PdCl,(dppf), KOAC 3b: 44%, 4: 40%, 11: 3%

DMF, 150 °C
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reaction of the bis(pinacolato)diboron (9) with 5 to 3b failed
by using PdCl,(dppf) and KOAc in DMF at 60°C (Entry 6).8
However, the reactions at higher temperature gave the desired
arylboronate 3b (Entries 7 and 8). The reaction at 150°C gave
the desired arylboronate 3b in 44% yield along with a small
amount of the homocoupling dimer 11 (Entry 8).

The 3-iodochromone derivative 2 was synthesized from
commercially available 2-hydroxy-4,5-dimethoxyacetophenone
(12) by the reported method for the preparation of 3-halogenated
chromones (Scheme 2).!° Condensation of 12 with N,N-dime-
thylformamide dimethyl acetal gave enamine 13 in quantitative
yield. The attempts to achieve iodinative cyclization of enamine
13 are summarized in Table 2. Reaction of enamine 13 with
iodine in MeOH did not give iodochromone 2 because of the
low solubility (Entry 1). The cyclization in toluene afforded
the desired iodochromone 2 in 44% yield (Entry 2).!! Treatment
of 13 with iodine in CH,Cl, gave iodochromone 2 in 65% yield
(Entry 3). The cyclization was the most efficiently effected in
CHCIl; (Entry 4). Addition of pyridine was not effective in this
case (Entry 5).12

With both segments, iodochromone 2 and arylboronate 3b,
in hand, we attempted the Suzuki-Miyaura coupling by using
PdCl,(dppf)'® to furnish glaziovianin A (1) in 80% yield
(Scheme 3).
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Reagents and conditions: a) (MeO),CHNMe,, quant. b) I,, CHCl3, rt, 73%
(see Table 2).

Scheme 2. Synthesis of iodochromone 2.

Table 2. Study of iodinative cyclization

I2

13 2
Solvent, rt
Entry Solvent Yield
1 MeOH 0% (recovery of 13: 88%)
2 Toluene 44%
3 CH,Cl, 65%
4 CHCl3 73%
5 Pyridine, CHCl3 73%
OMe
o)
MeO [ O o
| ?o’ OMe
MeO o)
2 3b Glaziovianin A (1)

Reagents and conditions: a) PdCl,(dppf), 1M Na,CO; aqg., 1,4-dioxane, rt,
80%.

Scheme 3. Synthesis of glaziovianin A (1).

Synthetic glaziovianin A (1) gave spectral data ('"HNMR,
I3CNMR, HRMS, IR, and UV) in full agreement with those of
the natural glaziovianin A (1),'* completing the total synthesis.
The cytotoxic activities of synthetic glaziovianin A (1) against
HeLa cells and U87 human glioblastoma cells had the same
ICsq values as those of natural glaziovianin A (1).!3

In summary, we achieved a concise and semigram scale
synthesis of glaziovianin A (1) by using the Suzuki-Miyaura
coupling as a key step. Further structure—activity relationship
studies are now in progress.
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