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ABSTRACT

A rapid and stereoselective access to novel polycyclic indolyldiamines is described. The key step involves simple chemoselective transformations
of a common bicyclic aminal intermediate, easily available on a large scale from an enantiomerically pure cyano oxazolopiperidine precursor.

The design and synthesis of structurally diverse, optically enlargement of bridged bicyclic intermediates in a totally
pure diamines continues to be an area of intense research imegio- and diastereoselective manner (Figure 1). Although
medicinal and coordination chemistry, as well as in asym-
metric catalysig.In medicinal chemistry particularly, intro-

duction of heteroaromatic motifs on ethylenediamines in-
creases their pharmaceutical vatu@onsidering the growing

interest in bioactive indole derivatives, we decided to
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In the context of our synthetic studies on constrained

diamir_1e systems, we rgcently reported a simple route to of. 3b<R1Phc,/—OTBDMS
enantiopure mono- or disubstituted 3-aminoazep&hes —NH R, N R
5, respectively, starting from 2-cyano-6-oxazolopiperidine Ho.. aH ST
13 The key step involved reductive or alkylative ring- RT=Alk, Ar == HN"X

4 R? = Alk 5
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*Parc Cientific de Barcelona. Figure 1. General strategy for the synthesis of polysubstituted
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described. Reports of bioactive carba analogues of eudis-
tomines$ prompted us to test the reactivity of bicyclic indole
derivatives2 or 4 toward the synthesis of new polycyclic
scaffolds.

We first focused on the preparation of 2-substituted
3-aminoazepang in the N-methyl indole series. The imino
bicyclic compound can be prepared in multigram quantities
using E}O—TMEDA as the solvent system. High and
reproducible yields were obtained following an optimized
sonication procedure. Standard reductive conditions were

then applied to achieve diastereoselective access to the

3-aminoazepane core.

Although ring enlargement in the phenyl or furyl series
proceeded at room temperatdtdarsher reaction conditions
(an excess of reagent in refluxing isopropyl ether) were
needed to achieve ring enlargement in the indole series

(Scheme 1). Thus, unprotected 2-substituted 3-aminoazepane

Scheme 1. Reductive Ring Enlargement in the Indole Series

reactions involving reactive iminium specieSide chain
O-protection was first performed to avoid any competitive
morpholine formation (Scheme 2§. Subsequent imine

Scheme 2. Chemoselective Activation of Bicyclic Amind
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derivative7 was obtained in 74% overall yield frothafter
hydrogenolysis of the chiral appendage. The trans relative
configuration was assigned by comparison with previously
reported structures {3 = 9.6 Hz)3

Intra- or intermolecular nucleophilic attack was then
evaluated on the bicyclic aminal syst&The indole nucleus
was expected to compete with an external nucleophile in

(3) (@) Cutri, S.; Bonin, M.; Micouin, L.; Froelich, O.; Quirion, J.-C.;
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(8) Compound8 could be characterized by NMR, but all attempts of
chromatographic purifications led to its rearrangement or degradation.
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reduction was conducted using LAH under mild conditions,
leading to compoun@ in a diastereomerically pure forfn.

Methylmagnesium bromide was used as the external
nucleophilic reagent for the alkylative ring-enlargement
process. Best results were obtained using a slight excess (3.5
equiv) of Grignard reagent in refluxing £, leading to
compound in 51% vyield as a single diastereomer. Its 2,7-
trans relative configuration could be assigned by comparison
to previous spectroscopic data in the phenyl sefies.

Compoundl0, resulting from the intramolecular nucleo-
philic attack of indole C3, was never detected in the ring
enlargement reaction mixture, indicating a fully chemo-
selective seven-membered iminium ion formation. However,
this bridged heterocycle was isolated when amBalas
purified by chromatography on silica gel and could also be
obtained in modest but reproducible yield by adding SiO
directly to a solution of amina8.

As a nonprotected indole moiety could be of interest in
the search for bioactive products, we applied our initial
alkylation step using\-phenylsulfonylindole (Scheme 3).

Lithiated sulfonylindole proved to be unreactive with
compoundl in EtO but, in THF, led to a new bridged
tetracyclell characterized by aexoimine function (carbon
peak at 165.3 ppm) and a deshielded H-6 proton sighal (
= 5.52 ppm). Interestingly, a desulfonylation of the indole
moiety occurred during this synthetic transformati®ithe
same compound could be obtained using the carboxylated
indole as a nucleophilic species under the standard conditions
reported by Katritzky and co-worket§ The formation of
the tetracycld 1 can be easily explained by an intramolecular
attack of the transient N-lithiated indole species on the

(9) Absolute configuration of the newly created center was determined
unambiguously by chemical correlation with the corresponding O-silylated
piperiding3®

(10) Sundberg, R. J.; Broome, R.; PowersWalters, C.; Schnud.D.
Heterocycl. Chem1981,18, 807.

(11) Katritzky, A. R.; Akutagawa, KTetrahedron Lett1985,26, 5935.
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s target tetracyclic core by building the C ring using a bis-

Scheme 3. Rearrangements of Indolic Aminals electrophile. Although this synthetic pathway is well docu-
mented® it has mainly been applied to unprotected indole
precursors. As expected, despite its major nucleophilicity on
C3, the indole N-methylated substrate was difficult to cyclize

LDA, . . - . .
N-SO,Ph-Indole in comparison to unprotected derivatives, since the anion
THF.3h cannot be formed. Finally, protection of the exocyclic amino
70 °C to RT group as a phthalimide and subsequent reaction using glyoxal

40% as the bridging ageHtled to the formation of the eudistomine
P* = (R)-CH(Ph)CH,OH ging ag
Bl analoguel4.
N-COuzLI;-IndoIe Interestingly, when th@-nosyl protective group and the

chloroacetamide precursor were used in the presenceg-of K

33% COs as the scavenger (Scheme!Stompoundl5 yielded

transient iminium ion delivered by the oxazolidine ring.

. . Sch 5. Cyclization to Pi i
Although this compound proved to be quite stable, even cheme yclization o Flperazinones

under chromatographic purification conditions, an N to C
rearrangement occurred during its reduction by LAH, leading DN ]
to 12 as a single diastereom®&The same relative config- N MeN N. O
uration was assigned to compouridand12 on the basis 7 ANOSCl  NosHN™ K,CO, & f
of the consistency of thetH and**C NMR chemical shifts. 2. CICH,COCI CH,CN NOS

In the course of this general reactivity study, we investi- 35%" 15 50% 18

gated the use of derivativé as a starting material for the
synthesis of carba analogues of eudistomih@gScheme
4). Previous structureactivity relationships had shown

aYijeld was 70% on the basis of recovered unreacted material.

the bridged piperazinon6.

In summary, we have established a rapid and stereoselec-
tive access to several new indolyldiamine polycyclic systems.
These scaffolds can be obtained using simple chemoselective

Scheme 4. Preparation of Tetracyclic Azepanes

R~ Eudistomines transformations of a common bicyclic aminal intermediate
=N N éfg} YOT_{O and could be of interest in a diversity-oriented search for
H % : new bioactive substances.
HNT
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