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Re®nement of the title structure, C15H25NO2S, using low-

temperature single-crystal X-ray data, con®rms the results

from powder diffraction data [Tremayne, MacLean, Tang &

Glidewell (1999). Acta Cryst. B55, 1068±1074]. The S O

distances are 1.4252 (18) and 1.4301 (16) AÊ , and the SÐN

distance is 1.601 (2) AÊ .

Comment

The structure of the title compound, (II), has been reported

recently by Tremayne et al. (1999), who were not able to

obtain single crystals and resorted to Monte Carlo structure

solution from low-temperature powder diffraction data

obtained at 120 K using synchrotron radiation. Their method

involved trial structures that were randomly moved within the

unit cell and evaluated by a full-pro®le ®tting technique. They

employed rotation about the four bonds to the phenyl group

as conformational variables, and re®ned the ®nal model by

Rietveld techniques. We have prepared the compound via a

hydrogenation reaction from the corresponding azide (see

scheme), and we were fortunate to obtain single crystals.

Determination of the structure afforded the opportunity to

evaluate the success of the method of Tremayne et al. (1999).

The molecular structure is shown in Fig. 1. Agreement with

the previous results is very good. Coordinates of the non-H

atoms obtained from single-crystal and powder data differ by

small displacements of 0.023 (13)±0.143 (16) AÊ , the mean

value being only 0.081 AÊ . Some of the differences between the

two determinations may be attributed to the 20 K difference in

temperature. The torsion angles about the benzene-substi-

tuent bonds were correctly predicted by the method of

Tremayne et al. (1999), showing maximum deviation from the

single-crystal results of only 6 (1)�, for the angle about C2Ð

C7. As pointed out by Tremayne et al. (1999), the powder data

yield longer SÐN and SÐC distances but shorter SÐO

distances than the single-crystal data. In addition, the single-

crystal data have yielded benzeneÐC(iPr) distances that are

slightly shorter [1.515 (3)±1.529 (3) AÊ ] than those from

powder data [1.56 (1)±1.57 (2) AÊ ], as well as CÐC(methyl)

distances that are slightly longer [1.502 (4)±1.533 (3) versus

1.484 (7)±1.502 (7) AÊ ]. The precision of the single-crystal

results is one-half to one order of magnitude higher.
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An advantage of the single-crystal data is that H atoms

could be located, including those of the NH2 group, which are

involved in hydrogen bonding. Our results con®rm that the

postulated H-atom positions reported by Tremayne et al.

(1999), based on intermolecular contacts, are essentially

correct. The hydrogen bonding, which those authors have fully

discussed, involves centrosymmetric R2
2(8) rings and spiral

chains; geometric details are given in Table 2.

Experimental

2,4,6-Triisopropylbenzenesulfonyl azide, (I), (1.17 g, 3.78 mmol, 3.00

equivalents) was placed in a hydrogenation ¯ask and dissolved in

methanol (10 ml). The ¯ask was placed in a Parr hydrogenator for 3 d

at 50 psi (1 psi ' 6893 Pa) along with 0.30 g Pd/C. The product was

puri®ed by column chromatography with 75% hexane/25% ethyl

acetate. The compound was dissolved in 90% hexane/10% di-

chloromethane (10 ml) and allowed to stand undisturbed for 12 h,

after which colorless rhombic plates of (II) were collected.

Crystal data

C15H25NO2S
Mr = 283.42
Monoclinic, P21=c
a = 16.963 (5) AÊ

b = 8.108 (2) AÊ

c = 11.752 (3) AÊ

� = 104.836 (11)�

V = 1562.4 (7) AÊ 3

Z = 4

Dx = 1.205 Mg mÿ3

Mo K� radiation
Cell parameters from 3779

re¯ections
� = 2.5±27.5�

� = 0.21 mmÿ1

T = 100 K
Rhombic plate, colorless
0.20 � 0.20 � 0.05 mm

Data collection

Nonius KappaCCD diffractometer
(with Oxford Cryostream)

! scans with � offsets
Absorption correction: multi-scan

(HKL SCALEPACK;
Otwinowski & Minor, 1997)
Tmin = 0.931, Tmax = 0.990

26 071 measured re¯ections

3590 independent re¯ections
2729 re¯ections with I > 2�(I)
Rint = 0.035
�max = 27.5�

h = ÿ22! 21
k = ÿ10! 10
l = ÿ15! 15

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.053
wR(F 2) = 0.136
S = 1.06
3590 re¯ections
185 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0522P)2

+ 1.3564P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.46 e AÊ ÿ3

��min = ÿ0.42 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0046 (12)

Table 1
Selected geometric parameters (AÊ , �).

S1ÐO2 1.4252 (18)
S1ÐO1 1.4301 (16)

S1ÐN1 1.601 (2)
S1ÐC1 1.798 (2)

O2ÐS1ÐO1 118.63 (13)
O2ÐS1ÐN1 106.09 (14)
O1ÐS1ÐN1 107.30 (10)

O2ÐS1ÐC1 109.66 (10)
O1ÐS1ÐC1 107.32 (9)
N1ÐS1ÐC1 107.33 (11)

O1ÐS1ÐC1ÐC2 60.87 (17)
C1ÐC2ÐC7ÐC8 115.4 (2)

C5ÐC4ÐC10ÐC12 ÿ55.6 (3)
C5ÐC6ÐC13ÐC15 62.7 (3)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

N1ÐH1N� � �O1i 0.84 (3) 2.12 (3) 2.947 (3) 170 (3)
N1ÐH2N� � �O2ii 0.84 (3) 2.39 (3) 2.844 (3) 114 (2)

Symmetry codes: (i) 1ÿ x; 1ÿ y; 1ÿ z; (ii) 1ÿ x; 1
2� y; 3

2ÿ z.

H atoms attached to C atoms were placed in idealized positions,

with CÐH distances of 0.95±1.00 AÊ , and thereafter treated as riding.

A torsional parameter was re®ned for each methyl group. Displace-

ment parameters for H atoms were assigned as Uiso = 1.2Ueq of the

attached atom (1.5 for methyl). The coordinates of H atoms attached

to N atoms were freely re®ned.

Data collection: COLLECT (Nonius, 2000); cell re®nement:

DENZO and SCALEPACK (Otwinowski & Minor, 1997); data

reduction: DENZO and SCALEPACK; program(s) used to solve

structure: SIR97 (Altomare et al., 1999); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEP-3 for Windows (Farrugia, 1997); software used to prepare

material for publication: SHELXL97 (Sheldrick, 1997).

The purchase of the diffractometer was made possible by

grant No. LEQSF(1999±2000)-ESH-TR-13, administered by

the Louisiana Board of Regents.
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Figure 1
The molecular structure of (II), showing the atomic numbering scheme
and displacement ellipsoids at the 50% probability level.
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