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THE PREPARATION OF THE AZA-SPIROBICYCLIC SYSTEM OF
DISCORHABDIN C VIA AN INTRAMOLECULAR PHENOLATE ALKYLATION

Gregory G. Kublak and Pat N. Confalone’

Medical Products Department, E.l. du Pont de Nemours & Co., inc., Wilmington, Delaware 19880

Abstract: A mode/ study designed for the synthesis of the discorhabdin akaloids is presented. The
key reaction is the intramolecular para-phenolate akylation of the mesyloxy aminonaphthoquinone
10 to afford the target tetracyciic system 11.

The discorhabdin alkaloids A-D were discovered by Perry and co-workers during bloassay-directed
screenings of New Zealand marine invertebrates for antiviral and anttumor activities.! Some of the most cytotoxic
extracts were found in the green and brown sponges of the genus Latrunculia du Bocage.
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Discorhabdin C was the first of the discorhabdin akalokds to be reported and is toxic to tumor cells (P388
leukemia) with an EDsg of 0.03 pg/mi., in vitro.2 This novel molecule contains a unique molecular skeleton
incorporating the first example of the pymolo{1,7jphenanthrolone nucleus in a naturally occurring system. These
potent biological activities observed in compounds of relative inaccessibility render this class of materials attractive
targets for total synthesis. We report herein a model study directed foward the preparation of the key spirobicyclic
system characleristic of the discorhabdins. '

Retrosynthetic considerations revealed several approaches invoiving either oxidative phenolic coupling3
or intramolecular phenolate akylation? as key sequences.

3845



3846

Br. Br
OH NR;R,

f l
N N
H OHH

Phenolic CQupIin

=

H-OY

O N
Discorhabdin C Br ‘ ]
AN N

H o H
Para-phenolic alkylation

A recent disclosure by Kitad describing the former approach employing hypervalent iodine oxidation of O-
silylated p-substituted phenols has prompted this report which utilizes the latier approach. Our synthesis begins
with 1,4-dihydroxynapthalene (1) which is dimethylated under reducing conditions to avoid quinone formation to
afford the dimethoxy derivative (2). Bromination of 2 in the presence of iron affords 2-bromo-1,4-
dimethoxynapthalene® (3) which undergoes a Suzuki coupling” to p-(methoxymethyloxy)- phenylboronic acid®
to yield the 2-aryl-1,4-dimethoxynapthalene 4 which is then 6xidatively demethylated with ceric ammoniﬁm nitrate
in acetonitrile.9 The resulting napthoquinone 5, obtained in 94% yield, is deprotected (aquebus HCVTHF), and
the resulting phenol 6 is treated with pyridinium bromide perbromide (3.5 eq, O°->rt) in pyridine to yield the
desired tribromophenol 7. Addition-elimination of the 2-bromo substituent by nitrogen nucleophiles did not
occur on the free phenol 7. However, after reprotection as its MOM ether 8, a ready conversion to the amino
mesylate 9 is achieved by treatment with ethanolamine in dimethylforamide followed by mesyl chloride in pyridine.
Deprotection of 9 yields the desired mesyloxy phenol 10, the key substrate for the spirocyclization reaction.
Finally, treatment of 10 with potassium t-butoxide in DMF at 120°C affords the desired spirocyclic product 11 in
34% yield.

Interestingly, when the desbromo analog 12 Is treated under identical conditions, the corresponding
spirobicyclic compound 14 is the minor product. In this case, the phenolic aziridine 13 predominates. Although
in principle the aziridine 13 might be an intermediate en route 1o the desired product; in practice, subjection of
pure 13 to the reaction conditions for extended times did not afford a trace of the spirocycle 14. This stability of
the aziridine toward spirocyclization presumably reflects a lack of favorable displacement trajectories for the
phenolate nucleophile, a problem not present in the mesylate precursor.



3847

Scheme
H OMe Me
Br.
Ba({OH),-8H,0 Brs, HOAc
————
dimethyisulfate Fe
Pd/C, Hy, DMF
“85% Me
OH 92% Me
1 2 3
MOM
MOM OMe A o
P-MOMOPhK-B(OH), CAN
—
Pd(PhyP), NasCOs PhiMe CHyCN
83% Me 94%
4 5
Br
HO o H o
HCl Py<Bry-HBr Br
HO Pyridine
B
92% 0 87% o
7
1. Aminosthanol
Momci DWF / RT
base 2, NisCl, Py, CH,Cly
67% 67% overall
Br Br
MOM 0 HO. o
6N HCI
——
Br 90% Br
H O H O
9 ) 10
Br. Br
1-BuoK | o]
—— i
DMF, 80°
33% N
H
R ——

11



3848

H

MO~
H O
12

With this model study successfully completed, efforts to employ the approach of para-phenoclic akylation
to the total synthesis of the discorhabdins is currently in progress and will be reported in due course.
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