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An Alternative Synthesis of a Potent GPI1b/I11a Receptor Antagonist
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Abstract: A key intermediate to SB-214857 was prepared via an
oxidative cyclization of a hydroguinone with a flanking aspartate
side chain using Fremy’s salt.
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Benzodiazepine SB-214857 is a potent GPIIb/Il1a recep-
tor antagonist and as a consequence disrupts the binding
interaction of fibrinogen with the GPIIb/Il1a receptor on
activated platelets.! This results in inhibition of platelet
aggregation and possibly thrombosis. In fact SB-214857
hasjust completed successful phasell clinical trialsandis
targeted to enter phase |11 for the prevention of secondary
thrombotic events such as heart attack and stroke.
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For the oncoming phase Il clinical trials we required
several hundreds of kilograms of SB-214857 and there-
fore an efficient and robust route of synthesis. The medic-
inal chemistry route? that was used to prepare the initial
supplies of SB-214857 was not suitable for the quantities
we now required. This was due in part, to the facile -
elimination of ammoniato form fumarate 1 during theflu-
oride displacement reaction. This resulted in low yields
(30-40%) of the key intermediat (Scheme 1). We
therefore engaged ourselves in a program of researct
discover alternative, novel and efficient synthetic route
to SB-214857. Our initial targets were benzodiazepines
or 4 (Scheme 2) since we had an efficient method to cc
vert these intermediates to SB-214857 using an inventi
palladium catalysed aminocarbonylation proééss.
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Scheme 1

Reagents and conditions: (a) DMSO, toluene, 3A molecular sieves,
128-130 °C, 22h.
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Scheme 2

The unusual structure of SB-214857 with regards to t.._

chiral2S-acetic acid side chain limited our scope to app

IReagents and conditions: (a) potassium nitrosodisulfonate (Fremy's

known procedures for the preparation of the 1,4-benzod#lt), 2.2 equiv., HCl conc., 1.0 equiv., CHGAcOH, HO (b) cata-

azepine nucleu® Notwithstanding one potential route

lytic hydrogenation (c) resolutiofi.

we considered involved exploitation of Teuber's oxidative

cyclisation reaction using Fremy's gati prepare 2-phe-
nyl-5-hydroxy indole5.2 Using this methodology we
hoped to convert phenél or hydroquinon€’ to imino-
guinone8. Subsequent hydrogenation of twisuld give
us the required benzodiazep#héScheme 2).
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The phenol 6 and hydroguinone 7 were readily prepared
(Scheme 3). Condensation of aldehydes 9, 10 and 11 with
methylamine in ethanol gave the Schiffs bases 12, 13 and
14 and these were hydrogenated over 10% palladium on
charcoal to afford amines 15, 16 and 17 respectively in
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quantitative yield. The amines were then coupled with N-  In conclusion SB-214857 can be prepared from cheap and
Z-L-aspartic acid-B-methyl ester 18 using DCC to give readily available starting materials. The key oxidative cy-
amides 19, 20 and 21 in 81%, 46% and 100% yieldsre- clisation of7 is novel for the preparation of 2-substituted
spectively. Hydrogenation of 19 and 20 over 10% palladi-  1,4-benzodiazepines and should be applicable to the prep-

um on charcoal produced the required substrates6 and 7
in 91% and 70% yields respectively after purification by
chromatography on silica gel. Hydroguinone 7 was aso
prepared from 21 via the quinone 22. Oxidative demethy-
lation of 21 with ammonium cerium(lV) nitrate furnished
the quinone 22 and hydrogenation of this over 10% palla-
dium on charcoal gave 7 in 50% yield.
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Scheme 3

Reagentsand conditions: (a8) MeNH, (8.03M solution in EtOH), 1.5
equiv., toluene (b) 10% Pd-C, EtOH, H, (c) 18, 1.1 equiv., DCC, 1.1
equiv., (HOBT for the preparation of 15 only, 1.1 equiv.), (d) Am-
monium cerium(1V) nitrate, 2.5 equiv., MeCN, H,0, -10 — 10 °C, 3h.

With the required amines in hand, they were treated with

aration of several analogous benzazepine systems.
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the application of this oxidative cyclization methodology

to the synthesis of a 3-oxo0-1,4-benzodiazepine derivative

is completely novel® The produc®4 can be successfully
converted to SB-214857 in good yield and with high opt
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cal purity (Scheme 2); precise details for this conversion

will be published in due course.
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