
The title compound (Fig. 2) may be considered as a synthetic
precursor of tetracyclic indole alkaloids, dasycarpidone and
uleine, which have been isolated from Aspidosperma.1 It was

prepared from the reaction of 2,3-dihydro-3-ethyl-carbazole-
4(1H)-one (1.0 g, 4.7 mmol) and tetrabutylammonium hydrogen
sulfate (0.1 g, 0.3 mmol) in 30 ml chloroform by a method of
Volker.2 Later, aqueous sodium hydroxide (50%) was added
and stirred for 15 min.  Benzene sulfonylchloride (1 ml) was
dropped into this mixture and stirred at 298 K for 3 h and then
washed with water.  The organic layer was dried with
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Fig. 1 Chemical diagram.

Table 1 Crystal and experimental data

Formula: C20H19NO3S
Formula weight = 353.44
Crystal system: monoclinic
Space group: P21/c       Z = 4
a = 8.138(1)Å
b = 11.728(1)Å
c = 18.590(1)Å

 = 102.20(1)˚
V = 1734.2(3)Å3

Dx = 1.354 g/cm3

(Cu K ) = 1.77 mm–1

T = 293 K
Color: yellow
Crystal size: 0.20 × 0.25 × 0.30 mm

(Cu K ) = 1.54184Å
R = 0.055    wR = 0.066
No. of reflections measured = 3761
No. of reflections used = 2505, [F >3.0 (F)]
No. of parameters = 230
Goodness-of-fit = 1.13
( / )max = 0.01
(∆ )max = 0.40
(∆ )min = –0.31
2 max = 148.7˚
Measurements: Enraf-Nonius CAD-4 diffractometer
Program system: CAD-4 EXPRESS Software
Structure determination: MolEN
Treatment of hydrogen atoms: difference synthesis and geometric

calculation
Refinement: full-matrix least-squares
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Table 2 Final atomic coordinates and equivalent isotropic thermal 
parameters

Atom x y z Beq/Å2

Beq = (8π2/3)ΣiΣjUi jai*aj*(ai·aj).

Table 3 Bond distances (Å) and angles (˚)



magnesium sulfate and evaporated.  The residue was
crystallized from ethanol.

The results of an X-ray structure determination are given in
Tables 1 – 3, and the molecular structure in Fig. 2.

Rings A, B and D are planar, while ring C is not planar with a
maximum deviation at C2 [−0.238(6)Å].  They are also twisted
with respect to each other.  The dihedral angles between the
least-squares planes are A/C=5.4(5), A/D=91.3(1), B/C=5.3(5),
B/D=90.9(1) and C/D=96.0(1)˚.
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Fig. 2 Molecular structure of the title compound with atom-
numbering scheme.  The thermal ellipsoids are drawn at the 50%
probability level.


