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5-Methyl-5bf,6,7,8,9,11aa-hexahydro-5H-indolizino-

[1,2-b]lindol-11(5aaH)-one

The title compound, CsHgN,O, reveals a cis—trans stereo-
chemistry for this rare example of the 5H-indolizino[1,2-
blindole ring system.

Comment

Whereas the indolo[2,3-a]quinolizidine ring system is found in
plant alkaloids (Gribble, 1997) and in pharmaceutical inter-
mediates and agents (Boido-Canu et al., 1988), the related SH-
indolo[1,2-b]indolizidine ring system is virtually unknown. We
recently reported a synthesis of this ring system that involves
the generation of an indole C-2 radical from the corre-
sponding 2-bromoindole, followed by a 1,5-radical transloca-
tion process and subsequent 5-endo-trig cyclization to the
indole C-2 position to afford (I) (Gribble et al., 2001).
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The crystal structure determination of (I) (Fig. 1) supports
the stereochemistry suggested by NMR coupling constants
(Gribble et al., 2001). The O1—C5 and N2—CS5 bond lengths
of 1.222(5) A and 1.346 (6) A, respectively, agree with
literature values for simple amides (Brown & Corbridge, 1954;
Pedersen, 1967). The sum of the angles surrounding N1 is
351.4°, indicating a degree of pyramidalization, as expected
for an indoline N atom. The C5—C6—C13—C14 and C7—
C6—C13—N1 torsion angles of —9.4(4) and —12.3 (4)°,
respectively, reveal the strong cis relationship between C6-H
and C13-H, and the C1—C14—C13—N1 torsion angle of
140.7 (3)° supports the trans arrangement of C13-H and C14-
H. The dihedral angle between the least-squares planes of the
N-methylindoline ring and the lactam ring is 59.8 (2)°. The
piperidine ring defined by C1—C2—C3—C4—N2—-C14 has a
typical cyclohexane chair conformation with one sp® atom
(N2), as indicated by the torsion angles C1—C2—C3—C4
[53.4 (5)°] and C14—C1—C2—C3 [-55.3 (5)°]-

Experimental

To a refluxing solution of 1-(2-bromo-1-methylindol-3-ylcarbon-
yl)piperidine (281 mg, 0.875 mmol) in degassed toluene (19 ml)
under argon was added a solution of n-Bu;SnH (0.30 ml, 1.05 mmol)
and AIBN (azobisisobutyronitrile) (15.9 mg, 0.097 mmol) in
degassed toluene (6 ml) dropwise over 8 h via a constant-additional
funnel. The solution was heated at reflux for a total of 16 h before
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cooling it to room temperature. The solvent was removed under
reduced pressure and the residue was dissolved in diethyl ether
(35 ml). Aqueous saturated KF (35 ml) was added and the solution
was stirred at room temperature for 5 h. The ether layer was dried
(MgSO,) and concentrated under reduced pressure. The resulting
yellow solid was purified by silica gel flash chromatography with ethyl
acetate—hexane (3:1) as eluant to give 71.1 mg (34%) of (I) as a pale-
yellow solid. An analytical sample was obtained by several recrys-
tallizations from diethyl ether (m.p. 393-394 K). Analysis calculated
for C;sH;sN,O: C 74.34, H 7.49, N 11.57%; found: C 74.12, H 7.41, N

11.54%.

Crystal data

Cy5sH1sN,O

M, = 24231
Monoclinic, P2, /c
a=8008(2) A

b =17.862 (4) A
c=8888(3) A

B =9453 (3)°
V =1267.4 (6) A®

Data collection

Rigaku AFC-6S diffractometer
/26 scans
Absorption correction: ¥ scan
(North et al., 1968)
T nin = 0.961, Tax = 0.976
2912 measured reflections

Refinement

Refinement on F?
R[F? > 20(F%)] = 0.056
wR(F?) = 0.239
S§=1.03

2912 reflections

165 parameters

Z=4

D, =1270 Mg m>
Mo Ko radiation
=008 mm™!

T =29 K

Prism, yellow

0.50 x 0.40 x 0.30 mm

2912 independent reflections
877 reflections with I > 20([)
Omax = 27.5°
3 standard reflections
every 150 reflections
intensity decay: 0.6%

w = 1/[o*(F,?) + (0.1076P)*
+0.3217P]
where P = (F,” + 2F2)/3
(A/0) max < 0.001
ApPmax = 030e A7
APmin = —023 ¢ A3

Extinction correction: SHELXL97
Extinction coefficient: 0.007 (2)

H-atom parameters constrained

The H atoms were included in the riding model approximation
with C—H = 0.93-0.98 A, and with Uy,,(H) = 1.18-1.33 Ueq(C).

Data collection: MSC/AFC Diffractometer Control Software
(Molecular Structure Corporation, 1994); cell refinement: MSC/AFC
Diffractometer Control Software; data reduction: CrystalStructure
(Rigaku/MSC, 2005; program(s) used to solve structure: SIR92
(Altomare et al, 1994); program(s) used to refine structure:

Figure 1
Molecular structure of (I) showing atom labeling and 50% probability
displacement ellipsoids.

SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEP-3
(Farrugia, 1997); software used to prepare material for publication:
CrystalStructure.
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