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ol and (2S,3R)-exo-3-propylsulfonyl-1,3,7,7-tetra-
methylbicyclo[2.2.1]heptan-2-0l (Declercq, Feneau-
Dupont, Huart & Nemery, 1991, and references cited
therein) are closely related to the title compound.
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Abstract. (1) Co4HysN30,Si, M, =467.73, mono-
clinic, P2)/c, a=12947(3), b=13.814(4), c=
16.186 5) /i B =108.61 (3)°, V=2744 (1) A3, Z=
4, D,=113gem™> CuKa, A=1.5418A, w=
9.90 cm"‘, F(000) =1024, T=291 K, R=0.058 for
4276 observed reflections. (2): C,;H,sN,05, M, =
306.41, monoclinic, P2,/c, a=9.579(2), b=
9.601 (1), c=18.826(2)A, B=10325(20°, V=
1685.3 (4) A3, Z=4, D, —121gcm'3 Mo Ka, A =
0.71069 A, x =0.89 cm™!, F(000) = 664, T= 291 K,
R=10.042 for 2361 observed reflections. The relative
configuration of the propionyl asymmetric carbon is
inverse with respect to that of the pyrrolidine ring
carbon atoms (i.e. one is R and the other S). The
conformation of the pyrrolidine is different in the
two compounds: in (1), it is an envelope with torsion
angles of 23.0 (6), —36.0 (6), 36.5 (6), —22.2 (6) and
0.0 (6)°; in (2), it adopts a half-chair conformation
with the twofold axis through N, the endocyclic
torsion angles being 8.8 (5), —27.7(5), 36.5(5),
—30.3(5) and 13.4(5)°. In (2), an intermolecular
hydrogen bond between the N—H and the carbonyl
O is observed: N—H--O, N--O =3.098 (3), H:--O
=224(2) A, N—H- 0—175(1)° O: 1-x, -y,
1-2).

0108-2701/92/020404-03303.00

Experimental. Crystals were obtained by evaporation
from pentane-methanol, 1:1, for (1) and from
hexane for (2). D,, not measured. Lattice parameters
refined using 20 reflections in the range 5 <26 < 50°
for (1) and 30 reflections in the range 5 <26 < 25°
for (2). Huber four-circle diffractometer, mono-
chromatized Cu Ke for (1), Mo Kea radiation for (2).
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Table 1. Data collection and refinement parameters

Compound (1) Compound (2)

Approx. crystal size (mm) 0.28 x0.25x0.20 0.36 x0.32x0.20

Collection range (sin6/A)ma, (A™") 0.60 0.59

Range of hk/ -15<h<15 O0<sh=12
0sks16 0<sk=<12
0s/<19 -2s=sis2

Scans ) 6-20

Indices of standard reflection 533 m

No. of measured reflections 5409 3881

No. of observed reflections [/ > 2.5¢(1)] 4276 2361

No. of parameters 290 278

R 0.058 0.042

wR 0.060 0.042

w=1/(o*+gF?, g= 0.00017 0

S 375 0.66

(4/a) 0.48 0.04

4p(max., min.) (e A %) 0.37, —0.39 0.19, -0.14

Table 2. Atomic coordinates (% 10%) and equivalent
isotropic temperature factors (A% x 10°)

U= (173)2:2; U a*a*a; a;.

x y z Ueq

Compound (1)

NI 7558 (1) 2511 (1) 5468 (1) 42 ()
C2 6491 (2) 2887 (2) 5513 (1) 4 (1)
C3 6436 (2) 4003 (2) 5456 (1) 45(1)
04 6305 (1) 4475 (1) 6060 (1) 59 (1)
NS 6520 (1) 4439 (1) 4737 (1) 47 (1)
Cc6 6412 (2) 3992 (2) 3885 (1) 50 (1)
C7 6883 (2) 4770 (2) 3441 (2) 61 (1)
C8 6518 (2) 5712 (2) 3754 (2) 64 (1)
<9 6582 (2) 5507 (2) 4697 (2) 55(1)
010 7397 (1) 1465 (1) 5379 (1) 47 (1)
Sill 7210 (1) 895 (1) 4435 (1) 50 (1)
Cl12 5834 (3) 1087 (2) 3641 (2) 77 (1)
C13 8203 (3) 1266 (3) 3886 (2) 86 (1)
Cl4 7379 (2) -397(2) 4817 (2) 64 (1)
Cl15 8518 (3) -592(3) 5393 (3) 124 (1)
Cl6 7102 4) -1072 (2) 4025 (2) 112 (1)
C17 6605 (4) =622 (3) 5313 (3) 130 (2)
Ci18 8549 (2) 2612 (2) 6245 (1) 46 (1)
C19 8714 (2) 3661 (2) 6562 (2) S3(1)
C20 9807 (2) 3824 (2) 7279 (2) 68 (1)
C21 10759 (2) 3515 (3) 6977 (2) 83 (1)
C22 10624 (2) 2463 (3) 6689 (2) 85 (1)
C23 9535 (2) 2291 (2) 5973 (2) 64 (1)
C24 8503 (2) 1973 (2) 6976 (2) 61 (1)
N25 8535 (2) 1493 (2) 7546 (2) 96 (1)
C26 6128 (2) 2524 (2) 6264 (2) 58 (1)
c27 5226 (2) 3820 (2) 3337Q2) 54(1)
028 4691 (1) 3191 (1) 3760 (1) 56 (1)
C29 3627 (2) 2963 (2) 3215 (2) 72(1)
C30 7619 (2) 5905 (2) 5347 (2) 64 (1)
031 8537 (2) 5625 (1) 5115 (1) 82 (I)
C32 9511 (3) 6032 (3) 5686 (2) 92 (1)
Compound (2)

N1 5181 (2) 2151 (2) 5003 (1) 45(1)
2 4289 (2) 2068 (2) 4271 (1) 38 (1)
c3 2814 Q2) 1419 (2) 4265 (1) 36 (1)
04 2746 (2) 357 (2) 4624 (1) 51 (1)
NS 1617 (2) 2031 (2) 3864 (1) 34 (1)
Cé6 189 (2) 1443 (2) 3879 (1) 40 (1)
Cc7 -812(2) 2163 (3) 3234 (1) 48 (1)
C8 -89(2) 3543 (3) 3152 (1) 44 (1)
C9 1517 (2) 3191 (2) 3338 (1) 37(1)
C10 4919 (2) 3023 (2) 5535 (1) 41 (1)
Cl1 5843 (2) 3007 (3) 6232 (1) 52(1)
C12 5634 (3) 3894 (3) 6771 (2) 61 (1)
C13 4506 (3) 4826 (3) 6648 (2) 61 (1)
Cl4 3585 (3) 4860 (3) 5969 (1) 54.(1)
CI5 3786 (2) 3978 (3) 5415 (1) 46 (1)
Clé 5070 (3) 1142 (3) 3830 (1) 52 (1)
C17 -197 (3) 1691 (2) 4605 (1) 43 (1)
o18 —360 (2) 3132(2) 4719 (1) 52()
C19 -782(4) 3402 (4) 5373 (2) 67 (1)
C20 2023 (3) 2725 (3) 2668 (1) 47 (1)
021 1785 (2) 3814 (2) 2152 (1) 53 (1)
C22 2555 (3) 3625 (3) 1608 (1) 55(1)
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Table 3. Selected bond distances (A) and angles (°) for
compounds (1) and (2)

0] 2
C2—NI1 1.500 (3) 1.446 (3)
010—N1 1460 (2) C10—NI 1.373 (3)
C18—N] 1.488 (2)
c3—C2 1.546 (3) 1.542 (3)
C26—C2 1.521 (3) Cl6—C2 1.526 (3)
04—C3 1.229 2) 1233 (2)
N5—C3 1346 (3) 1.353 (2)
C6—N5 1.475 (3) 1.486 (2)
C9—NS 1.480 (3) 1.479 (2)
C7—C6 1.523 (3) 1.529 (3)
Cc8—C7 1.525 (4) 1.520 (3)
©9—C8 1.528 (3) 1.535 (3)
Si11—010 1.667 (1)
C24—CI8 1.494 (3)
N25—C24 1.126 (3)
)} (0]

010—N1—C2 104.0 (1) CI10—N1—C2 1242 2)
CI8—N1—C2 119.0 2)
CI8—NI—O10  103.5(1)
C3—C2—NI 1116 2) 1117 )
C26—C2—NI1 116.7 (2) C16—C2—NI1 107.1 )
C26—C2—C3 1108 (2) C16—C2—C3 108.9 (2)
04—C3—C2 1198 (2) 119.6 (2)
N5—C3—C2 1189 (2) 119.1 2)
N5—C3—04 1214 2) 1213 (2)
C6—N5—C3 121.72) 119.4 (2)
C9—N5—C3 1202 (2) 128.1 (2)
C9—N5—C6 1115 2) 1123 (2)
C7—C6—NS 1023 2) 103.0 (2)
C8—C7—C6 103.4 (2) 1049 (2)
C9—C8—C7 104.5 (2) 104.0 (2)
C8—C9—NS 104.0 (2) 103.1 (2)
Sill—O10—N1  122.2(1) ClI—CI0—NI 1196 (2)

CI5—CI0—NI  1232(2)

Fig. 2. Stereoscopic view of molecule (2).

One standard reflection checked every 50 reflections:
no significant deviation. Both structures solved by
SHELXS86 (Sheldrick, 1985). For (R, all H atoms in
idealized positions (C—H =108 A, H—-C—H =
109.5°). For (2), all H atoms from difference Fourier
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synthesis. Anisotropic least-squares refinement
(SHELX'16, Sheldrick, 1976) using F; H isotropic
with common refined temperature factor. Atomic
scattering factors from International Tables for X-ray
Crystallography (1974, Vol. 1V).

Experimental details are summarized in Table 1.
The atomic parameters are given in Table 2.*
Selected bond lengths and bond angles are listed in
Table 3. Figs. 1 and 2 are stereoscopic views of the
molecules, showing the numbering of the atoms
(PLUTO, Motherwell & Clegg, 1978).

Related literature. We have currently developed an
asymmetric version of the electrophilic amination of

* Lists of structure factors, anisotropic thermal parameters, a
complete list of bond lengths and angles, and H-atom parameters
have been deposited with the British Library Document Supply
Centre as Supplementary Publication No. SUP 54598 (44 pp.).
Copies may be obtained through The Technical Editor, Interna-
tional Union of Crystallography, 5 Abbey Square, Chester CHI
2HU, England. [CIF reference: HA0075]

C,sHysN304Si AND C,;H6N,0;

silylketene acetals (Sasaki, Ishibashi & Ohno, 1983;
Henderson, 1991). During the course of this investi-
gation we were able to isolate compounds (1) and
(2), the latter being obtained after reductive cleaving
of the N—O bond of the phenyl analogue of (1). The
configuration at the new asymmetric carbon (C2), as
established by this study, provides useful informa-
tion which should allow a model for asymmetric
induction in these transformations to be proposed.
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Abstract

The asymmetric unit comprises two mononuclear
complexes, one with a twofold and the other with a
pseudo twofold axis passing through Ni. The coordi-
nation around Ni is tetrahedral with Ni—Br =
2.339(2)2.362(2)A  and  Ni—P=12.306 3
2.316 (3) A. The angles Br—Ni—Br = 122.7 (1) and
114.86 (7)° are greater and the angles P—Ni—P =
102.9 (2) and 98.7 (1)° smaller than the tetrahedral

t Present address: Department of Inorganic Chemistry,
Chalmers University of Technology, S-412 96, Goteborg, Sweden.

0108-2701/92/020406-03$03.00

angle. The two ethyl groups are pointing in opposite
directions in both complexes. The crystal is built up
from discrete complexes stabilized by van der Waals
interactions.

Comment

The title compound was prepared as described by
Hayter & Humiec (1965). Square planar—tetrahedral
isomerism for complexes of Nif was first observed
for the title compound (Hayter & Humiec, 1962).
Since then several other cases of this isomerism have
been found for complexes of the type [NiX,(PR5),].
Tetrahedral coordination is favored in the sequences
X=1>Br>Cl and PPh; > PR,Ph > PR; (Tolman,
1977). Crystal structure determinations of tetra-
hedral complexes in the solid state have been
reported for NiCl,(PPh,), (Garton, Henn, Powell &
Venanzi, 1963) and NiBr,(PPh;), (Jarvis, Mais &
Owston, 1968). Square-planar complexes have, e.g.,
been reported for NiBr,(PMe;), (Mari, Gleizes,
Dartiguenave & Dartiguenave, 1981), NiCl,-
[P(CsH,y)5]; (Bellon, Albano, Bianco, Pompa &
Scatturin, 1963) and frans-dibromobis(5-methyl-5H-
dibenzophosphole)nickel(II) (Watkin, 1976). In
NiBr,[PPh,(CH,Ph)], (Kilbourn & Powell, 1970) the
unit cell contains both isomers.
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