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V = 2492.9 (8) ,g3 
Z = 8  
Dx = 1.206 Mg m -3 

Parallelepiped 
0.26 x 0.24 x 0.19 mm 
Colourless 

Data collection 
Siemens R3mIV diffractome- 

ter 
0120 scans 
Absorption correction: 

nOlle 

1273 measured reflections 
1270 indepemiem reflections 
814 observed reflections 

[F'>2.5cr(F)] 

Rim = 0 
0rex = 25 ° 
h = 0--* 19 
k = 0---, 20 
I ffi - 1 0  ~ 0 
3 standard reflections 

frequency: 97 rain 
intensity variation: 5% 

Refinement 

Refinement on F 
Final R = 0.0520 
wR ffi 0.0586 
S = 1.452 

814 reflections 
71 parameters 
Calculatedweights, 

w = l/[#2(F)+0.0005F 2] 
(A/~)~ =0.0021 
Apmax = 0.24 e ,/k -3 
Apmin = --0.27 e ,/~-3 

• Extinction correction: Larson 
(1967) 

Extinction coefficient: 
0.0004 (2) 

Atomic scattering factors 
from International Tables 
for X-ray Crystallogra- 
phy (1974, Vol. IV, Table 
2.2B) 

Data collection: Siemens t'3 VAX version 3.4. Data reduction: 
REFRED (Reibenspies, 1992). Program(s) used to solve struc- 
ture: SHELXTL-Plus (Sheldriek, 1990). Program(s) used to re- 
line structure: SHELXTL-PIus. Software used to prepare mate- 
rial for publication: SHELXTL-Plus. 

The title compound was obtained from the Aldrich Chemical 
Co. and reerystallized from water. A suitable crystal was cho- 
sen and mounted on a glass fiber with epoxy cement at room 
temperature. Inspection of axial photographs about each of the 
three axes confirmed axis length and Lane symmetry, to scans of 
several intense reflections indicated acceptable crystal quality. 

The 20 scan width was 2.0 ° + Ka separation, with a variable 0 
scan rate of 1.5-14.6°min -~. Background measurements were 
made by stationary crystal and stationary counter techniques 
at the beginning and end of each reflection for half the total 
scan time. Intensities were corrected by a peak-profiling method 
(Diamond, 1969). Carbon-bound H atoms were placed in ide- 
alized positions [C--H = 0.96 A, U(H)= 0.08 ,~,2(fixed)]. 
Nitrogen-bound and oxygen-bound H atoms were located in 
a difference Fourier map. The nitrogen-bound H atoms were 
set to an idealized bond distance [N--H ffi 0.90 A, U(H) = 
0.08 A2(fixed)]; the distances of the oxygen-bound H atoms 
were not modified [U(H) ffi 0.08 A2(fixed)]. The H-atom param- 
eters were not refined. 

The X-ray diffraction and crystallographic computing 
system was purchased from funds provided by the Na- 
t ional Science Foundat ion (USA), grant CHE-8513273.  

Lists of structure factors, anisotropic thermal parameters, H-atom coor- 
dinates and complete geometry have been deposited with the British H- 
brary Document Supply Centre as Supplementary Publication No. SUP 
55237 (8 pp.). Copies may be obtained through The Technical Editor, 
International Union of Crystallography, 5 Abbey Square, Chester CH1 
2HU, England. [CIF reference: ST1013] 
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Table 1. Fractional atomic coordinates and equivalent 
isotropic thermal parameters (A 2) 

1}"] , , Ueq ffi ~ i~]jUija i aj ai.aj. 

x y z U~q 
O(1) 0.5000 02500 --0.0269 (3) 0.049 (1) 
0(2) 0.5000 0.1484 (2) 0.2500 0.058 (1) 
0(3) 0.1268 (1) 0.2500 0.2500 0.041 (1) 
N(1) 0.3702 (1) 0.0230 (1) 0.1368 (2) 0.036 (1) 
N(2) 0.2220 (1) 0.1240 (1) 0.1367 (2) 0.034 (1) 
C(1) 0.3335 (2) --0.1024 (2) 0.0152 (3) 0.036 (1) 
C(2) 0.4010 (2) --0.0513 (2) 0.0753 (3) 0.039 (1) 
C(3) 0.3534 (2) 0.0826 (2) 0.0211 (3) 0.038 (1) 
C(4) 0.3014 (2) 0.1491 (2) 0.0840 (3) 0.038 (1) 

N(1)--C(2) 
N(1)--C(3) 
N(2)--c(4). 
N(2)--C(1)' 

C(2)--N(1)--C(3) 
c(4)-N(2)-c(1)I 
C(2)--C(1)--N(2) L 

Table 2. Geometric parameters (A, o) 

1.460 (3) C(1)--C(2) 1.513 (4) 
1.465 (3) C(3)--C(4). 1.523 (4) 
1.464 (3) C(1)--N(2)' 1.466 (3) 
1.466 (3) 

113.2 (2) N(1)--C(2)--C(1) 111.1 (2) 
113.9 (2) N(1)--C(3)--C(4) 110.9 (2) 
110.5 (2) N(2)--C(4)--C(3) 114.7 (2) 

Symmetry codes: (i) 1 _ x, -y,  z. 
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Abstract 

The title compound was synthesized v/a a novel  oxi- 
dation employing manganese (m)  acetate. All  bond dis- 
tances and angles are similar to those found in previously 
reported oxindole-r ing systems. In the t i t l e c o m p o u n d ,  

© 1992 International Union of  Crystallography 
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C5(~,~C4, C3, 

Fig. 1. Molecular structure of  l-benzensulfonyl-3-methyl-2-oxo-2,3- 
dihydroindol-3-yl acetate. Non-H atoms are shown at 30% of thermal 
probability. H atoms have been omitted for clarity. 

the five-membered ring of  the oxindole takes on an en- 
velope conformation, with the lone sp 3 C atom, C3, devi- 
ating from planarity by 0.152(4) ,~,. The angle between the 
planes of the oxindole benzene ring and the planar portion 
of the oxindole five-membered ring (C4a, N 1, C2, C7a) is 
0 . 8 ( 1 )  ° . 

Comment 
The title compound (1) was prepared from 1-benzene- 
sulfonyl-3-methylindole using manganese(III) acetate by 
an unusual process which involved an initial C2 acetoxy- 
lation followed by hydrolysis and isomerization to afford 
an oxindole. Subsequent in situ acetoxylation of the C3 
benzylic position produced the title compound. A similar 
oxidation of indole-3-propionic acid to an oxindole us- 
ing thallium(HI) nitrate has been observed by Ohnuma, 
Kimura & Ban (1981) and Ohnuma, Kasuya, Kimura & 
Ban (1982); in this case, intramolecular cyclization of 
the carboxylic acid function occurred to afford a spiro- 
7-1actone. 

c.3  

(1) 

Experimental 
Crystal data 

CtTHtsNO5S Mo Ka radiation 
Mr = 345.37 A = 0.71069/% 
Monoclinic Cell parameters from 25 
P21/ n reflections 
a = 13.452 (2) tk O = 17.7-24.1 ° 
b = 7.952 (1) A /z = 2.3 cm - t  
c = 15.671 (1)/k T = 293 K 

= 106.97 (1) ° Rectangular 
V = 1603.3 (3) ,~3 0.57 × 0.40 x 0.38 mm 
Z = 4 Colorless 

Dx = 1.431 Mg m -3 

Data collection 
Enraf-Nonius CAD-4 

diffractometer 
o;120 scans 
Absorption correction: 

analytical 
Tmia -- 0.8956, Tmax = 
0.9279 

3201 measured reflections 
2837 independent reflections 
2321 observed reflections 

[Inet > 3.0tr(Inet)] 

Rim = 0.011 
Om~ = 27.32 ° 
h = 0 ---* 16 
k=O- - .  9 
l = -18  ~ 17 
3 standard reflections 

frequency: 120 min 
intensity variation: 1.6% 

Refinement 

Refinement on F 
Final R -- 0.041 
wR = 0.040 
S = 1.015 
2321 reflections 
217 parameters 
H-atom parameters not re- 

fined 
Calculated weights; Regina 

weighting scheme (Rob- 
ertson & Wang, 1990) 

(A /tr)max = 0.001 
Apmax = 0.328 e ,~-3 
Apmi, = -0.35 e A -3 
Atomic scattering factors 

from International Tables 
for X-ray Crystallogra- 
phy (1974, Vol. IV, Table 
2.2B) 

Data reduction: Xtal3.0 DIFDAT, ABSORB, SORTRF and AD- 
DREF (Hall & Stewart, 1990). Program(s) used to solve struc- 
ture: Xtal3.0 GENTAN. Program(s) used to refine structure: 
Xtal3.0 CRYLSQ. Molecular graphics: Xtal3.0 PIG and OR- 
TEP. Software used to prepare material for publication: Xtal3.0 
BONDLA and CIFIO. 

Table 1. Fractional atomic coordinates and equivalent 
isotropic thermal parameters (A2) 

i r ,  V,ja; a;a ,  aj U~q--~ 

x y z V~q 
N1 0.6963 (1) 0.8456 (2) 0.5032 (1) 0.0342 (8) 
C2 0.7964 (2) 0.8548 (3) 0.4933 (1) 0.037 (1) 
02 0.8178 (1) 0.8413 (3) 0.4246 (1) 0.0520 (9) 
C3 0.8717 (2) 0.8940 (3) 0.5856 (2) 0.040 (1) 
C4a 0.8048 (2) 0.8731 (3) 0.6462 (1) 0.039 (1) 
CA 0.8313 (2) 0.8859 (4) 0.7377 (2) 0.055 (1) 
C5 0.7534 (3) 0.8759 (5) 0.7788 (2) 0.064 (2) 
C6 0.6513 (2) 0.8563 (4) 0.7287 (2) 0.060 (2) 
C7 0.6232 (2) 0.8442 (3) 0.6362 (2) 0.046 (1) 
C7a 0.7021 (2) 0.8507 (3) 0.5964 (1) 0.0351 (9) 
S 0.59464 (4) 0.78598 (7) 0.41727 (4) 0.0352 (3) 
O1' 0.5088 (1) 0.7726 (2) 0.4523 (1) 0.0492 (8) 
02'  0.5896 (1) 0.8982 (2) 0.3460 (1) 0.0519 (9) 
CI'  0.6291 (2) 0.5854 (3) 0.3888 (1) 0.0355 (9) 
C2' 0.6292 (2) 0.4532 (3) 0.4461 (2) 0.044 (1) 
C3' 0.6543 (2) 0.2955 (4) 0.4228 (2) 0.055 (1) 
CA' 0.6779 (2) 0.2707 (4) 0.3439 (2) 0.059 (1) 
C5' 0.6768 (2) 0.4025 (4) 0.2873 (2) 0.057 (1) 
C6' 0.6525 (2) 0.5634 (3) 0.3095 (2) 0.046 (1) 
C31 0.9137 (2) 1.0717 (3) 0.5859 (2) 0.053 (1) 
O31 0.9624 (1) 0.7869 (2) 0.6051 (1) 0.0448 (8) 
C32 0.9450 (2) 0.6190 (3) 0.5962 (2) 0.042 (1) 
033 0.8594 (1) 0.5610 (2) 0.5688 (I) 0.0518 (9) 
C33 1.0438 (2) 0.5238 (4) 0.6230 (2) 0.058 (1) 
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Table 2. Geometric parar~eters (]k, o) 
N1--C2 1.402 (3) C7--C7a 1.380 (4) 
N1--C7a 1.439 (3) S--OI'  1.420 (2) 
N1--S 1.684 (2) S--O2' 1.416 (2) 
C2--O2 1.196 (3) S--CI'  1.755 (2) 
C2--C3 1.536 (3) C1'--C2' 1.382 (3) 
C3--C4a 1.497 (4) C1'--C6' 1.378 (4) 
C3--C31 1.521 (4) C2~--C3 ~ 1.375 (4) 
C3--O31 1.445 (3) C31--C4 ' 1.378 (5) 
C4a--C4 1.376 (3) C41--C51 1.370 (4) 
C4a--C7a 1,386 (3) C5 ~-C6 ~ 1.389 (4) 
C4--C5 1.384 (5) O31--C32 1.356 (3) 
C5--C6 1.377 (4) C32--O33 1.198 (3) 
C6--C7 1.391 (4) C32--C33 1.480 (4) 

C2--N1--C7a 110.0 (2) NI--CTa--C7 129.5 (2) 
C2--N1--S 120.5 (2) C4a--C7a--C7 121.4 (2) 
C7a--N1--S 127,6 (2) N1--S--OI'  105.9 (1) 
N1--C2~O2 125.9 (2) N1--S--O2 ~ 107.1 (1) 
N1--C2--C3 107.3 (2) N1--S--C1 ~ 104.25 (9) 
O2--C2--C3 126.8 (2) O1~--S--O2 ~ 119.7 (I) 
C2--C3--C4a 102.8 (2) Old--S--C1 ~ 109.6 (1) 
C2--C3--C31 109.5 (2) O2'--S--CI '  109.1 (1) 
C2--C3--O31 111.3 (2) S--CI~--C2 ~ 118.4 (2) 
C4a--C3--C31 113.1 (2) S--CI~--C6 ~ 119.4 (2) 
C4a--C3--O31 115.2 (2) C2'--C1'--C6' 122.1 (2) 
C31--C3--O31 104.9 (2) C1'--C2'--C3' 118.4 (3) 
C3--C4a--C4 129.2 (2) C2~--C3~--C4 ~ 120.5 (3) 
C3--C4a--CTa 110.0 (2) C3'--C4'--C5' 120.6 (3) 
C4--C4a--C7a 120.6 (2) C4'--C5'--C6' 120.1 (3) 
C4a--C4--C5 118.6 (2) C1~--C6 ~-C5 ~ 118.3 (2) 
C4--C5--C6 120.4 (3) C3--O31--C32 116.7 (2) 
C5--C6--C'/ 121.7 (3) O31--C32--O33 122.3 (2) 
C6--C7--C7a 117.2 (2) O31--C32--C33 111.2 (2) 
N1--C7a--C4a 109.0 (2) O33--C32--C33 126.5 (2) 

H atoms were additively constrained to attached atoms and ther- 
mal parameters were not refined. Xtal/PC3.0 (Hall & Stewart, 
1990; Grossie, 1990)was used in the course of the investiga- 
tion. 

We thank the Polymer Branch of the Materials Direc- 
torate, Wright Laboratory, Wright-Patterson Air Force 
Base, for diffractometer time. 
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Abstract 

The stereochemistry of the major isomer resulting from 
the epoxidation of c~-cis-himachalene has been estab- 
fished. Hence, the configurations of the three resulting 
derivatives have been deduced. The seven-membered ring 
is chair shaped while the six-membered ring adopts a half- 
chair conformation. 

Lists of structure factors, anisotropic thermal parameters, H-atom coor- 
dinates and complete geometry, together with least-squares-planes data, 
have been deposited with the British Library Document Supply Centre 
as Supplementary Publication No. SUP 55221 (26 pp.). Copies may be 
obtained through The Technical Editor, International Union of Crystal- 
lography, 5 Abbey Square, Chester CH12HU, England. [CIF reference: 
ST1011] 
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Commentaire 

La litt6rature ne rapporte aucune r~action d'oxydation 
de l'a-c/s-himachal6ne, composant de l'huile essen- 
tielle du c6dre de l'Aflas (Cedrus Atlantica), alors que 
son isom6re le /%himachal6ne a &6 largement 6tudi6 
(Joseph & Dev, 1968a; Narula & Dev, 1977; Shankara- 
naryan, Krishnappa & Dev, 1977; Shankaranaryan, Bis- 
rya & Dev, 1977; Chiaroni, Pais, Riche, Benharref, 
Chekroun & Lavergne, 1991; Benharref, Chekroun & 
Lavergne, 1991). Nous avons r6alis6 l'6poxidation de ce 
sesquiterp6ne et obtenu des compos6s dont la structure 
a 6t6 d&ermin6e par l'utilisation de la RMN 360 MHz 

deux dimensions. Une analyse cristallographique a 6t6 
cependant n6cessaire pour d6terminer la st6r6ochimie 
de ces 6poxydes. Comme le montre le sch6ma, Faction 
de l'acide m-chloroperbenzo'ique (m-CPBA) sur (1), en 
quantit6 stoechiom6trique, conduit avec un rendement 
quantitatif au seul compos6: 2a,3a-6poxyhimachal-7- 
13-6he (2). En pr6sence d e  deux 6,quivalents de m- 
CPBA, l'a-c/s-himachal6ne (1) donne un m61ange de 
deux 6poxydes (3) (85%) et (4) (15%). Le m6me r6suitat 
est obtenu par I' action d'une quantit6 stoechiom6trique du 
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