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Table 2. Selected geometric parameters A,°)

C(14)—0(2) 1.250(3)  C(144)—0(24) 1.251(3)
C(14)—0(1) 1.263(3)  C(144)—O(14) 1.258 3)
C(H—N(1H—C(1) 1224(2)  COIAN(A)—C(14)  1243(2)
C(2)—C(13)—C(14) 1H1.7(2)  CQRA—C(13A—C(144) 111.1(2)
0(2)—C(14)—C(13) 1184(2)  O(A)—C(144)—C(134) 118.1(2)
N(2)—C(19)—C(20) 1148(2)  C(20A—C(19A—N(24) 1133 (3)
0(3)—C(20)—C(19) 1137(2)  O(3A—C(204)—C(194) 111.8(3)
C(1)—N(1)—C(7)—C(12) 64.6 (3)
N(2)—C(19y—C(20)—0(3) —73403)
C(14A)—N(14)—C(7TA)—C(124) 59.6 (3)
N(2A)—C(194)—C(204)—0(34)  64.0(3)

Table 3. Hydrogen-bonding geometry (A, °)

D—H.--A D—H H-A D.A D—H-.A
N@)—H(11)- - -O(1) 094(3)  178(3)  2696(3) 164(3)
N(2A)Y—H(114)- - -0(24) 093(3)  184(3) 2751(3) 167(3)
0(3)—H(24)- - -0(2) 087(3)  178(3) 26453 174(3)
O(3A)—H(244)---0(14)  0.87(3)  185(3) 2674(3) 158(3)
N(1)—H(1)- - -CI(1) 087(3) 261(3) 3031(3) 112
N(1A—H(14)- - -C(14)  0.88(3)  268(3) 2989(3) 102(2)
N(1)—H(1)- - -O(1) 087(3)  222(3) 2929(3) 139(3)
N(IA—H(14)---O(14)  088(3)  205(3)  2890() 159(3)
CB)—HQ)- - -CI2) 274 3618(4) 157
C(10—H(7)- - -02") 249 3376(4) 160
C(15—H(12). - -0Q24™) 248 3390(4) 156
C(184)—H(194)- - -O(1') 244 3347(5) 154
C(194)—H(204)- - -O(3") 2.56 3506(5) 165

Symmetry codes: (i) 1 —x, 1 —y, 1 —z; (ii) x, 1 +y, z; (iii) —x, —y, 1 —z.

The H atoms bonded to N and O atoms [H(1), H(14), H(11),
H(114), H24, H(24A)] were located experimentally and re-
fined with distance restraints. The remaining H atoms were
placed in calculated positions and refined riding on the parent
atoms (aromatic C—H = 0.93, C,s—H = 0.97 A) with Ui,
fixed at 1.2 X Ueq of attached atom. Data collection: CAD-4
Software (Enraf-Nonius, 1989). Cell refinement: CAD-4 Soft-
ware. Data reduction: MolEN (Fair, 1990). Program(s) used
to solve structure: SHELXS86 (Sheldrick, 1990). Program(s)
used to refine structure: SHELXL93 (Sheldrick, 1994). Molec-
ular graphics: SCHAKAL92 (Keller, 1992). Software used
to prepare material for publication: SHELXL93 (Sheldrick,
1994).

Lists of structure factors, anisotropic displacement parameters, H-
atom coordinates and complete geometry have been deposited with
the IUCr (Reference: HU1099). Copies may be obtained through The
Managing Editor, International Union of Crystallography, 5 Abbey
Square, Chester CH1 2HU, England.
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Abstract

The sugar ring in 1-O-(2-iodophenyl)-B-D-galacto-
pyranose (C;;H,5IO¢) has the expected *C, chair
conformation. The molecules form hydrogen-bonded
layers which stack together so that the crystal struc-
ture contains alternate polar and non-polar slices
along the ¢ axis.

Comment

The title compound, (1), which was synthesized in
this laboratory, was used to prepare a heavy-atom
derivative of peanut lectin (Banerjee et al., 1994). As
it was also used to locate the sugar binding site in the
lectin, its structure was determined.

H H

The sugar ring in the title structure has an almost
ideal *C, chair conformation (Stoddart, 1971) with
=0.02 (2)° (Pickett & Strauss, 1970). C(1) and C(4)
are displaced by —0.668 (3) and 0.683 (3) A, respec-
tively, from the mean plane through the remaining
ring atoms. The phenyl ring is inclined at 45.1 (3)° to
this plane. The I atom is displaced from the plane of
the phenyl ring by 0.091 (1) A. The torsion angle
between the two rings, H(1)—C(1)—O(1)—C(11), is
34 (1)°. The torsion angle C(4)—C(5)—C(6)—0(6),
which defines the position of the CH,OH group with
respect to the sugar ring, can assume three sterically
favourable values corresponding to three staggered
conformations. The angle in the title compound is
—58.9 (4)° compared to 176.3° in pB-D-galactose
(Sheldrick, 1976a).

The molecules in the crystal form hydrogen-
bonded layers parallel to the ab plane (Fig. 2). The
hydrogen bonds spiral around 2, screw axes and the
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layers stack along the ¢ axis to form the crystal. As
inter-layer interactions involve primarily the non-
polar phenyl rings, the crystal structure contains
alternate polar and non-polar slices along the ¢ axis.

Fig. 1. The molecular structure of 1-O-(2-iodophenyl)-B-D-galac-

RAHUL BANERIJEE et al.

topyranose.

Fig. 2. The crystal structure of 1-O-(2-iodophenyl)-B-D-galacto-
pyranose. The broken lines indicate hydrogen bonds.

Experimental
Crystal data

Ci2H,510¢
M, = 382.15

Mo Ka radi;%tion
A=0.7107 A

Monoclinic

P2,

a=10.049 (2) A

b=4679(1) A

c=14.429 (1) A

8 = 107.28 (3)°

V =647.82 (22) A®

Z=2

D, = 1.958 Mg m~’

Dn =196 (2) Mg m™3

Dy, measured by flotation in
CHBr—-CCl

Data collection

Enraf-Nonius CAD-4
diffractometer

w-26 scans

Absorption correction:
empirical (Walker &
Stuart, 1983)
Tmin = 0.811, Thax =
1.107

3308 measured reflections

2816 independent reflections

Refinement

Refinement on F

R = 0.031

wR = 0.035

S§=0.7150

2777 reflections

231 parameters

All H-atom parameters
refined

w = 1/[6*(F) + 0.0034F?)

1727

Cell parameters from 25
reflections

0 = 5.28-16.76°

pu=2.527 mm™"

T=29 K

Needle

0.28 x 0.22 x 0.12 mm

Colourless

Crystal source: recrystallized
from aqueous methanol

2777 observed reflections

i1 > 0]
Rin = 0.0124
0max =27°
h=-12 - 12
k=-5-5
/| =—18 - 18

3 standard reflections
frequency: 60 min
intensity variation: 4%

(A/0)max = 0.627

Apmax = 1.974 ¢ A3

Apmin = —1.581 e A3

Extinction correction: none

Atomic scattering factors
from International Tables
for X-ray Crystallography
(1974, Vol. IV)

Table 1. Fractional atomic coordinates and equivalent
isotropic displacement parameters (A?)

Ueq = (1/3)Xi U0} a7 a;.a.

x y z Ueq
1 0.16805 (2) 0.0000 0.19788 (1) 0.034 (1)
C(1) 0.5467 (3) 0.5452(7) 0.2869 (2) 0.025 (2)
o(l) 0.4375 (3) 0.3591 (6) 0.2409 (2) 0.032(2)
C2) 0.5555 (3) 0.5371 (7) 0.3955 (2) 0.023(2)
0(2) 0.4345 (3) 0.6629 (6) 0.4096 (2) 0.029 (2)
C(3) 0.6853 (4) 0.6942 (7) 0.4526 (2) 0.024 (2)
0(3) 0.7024 (3) 0.6866 (6) 0.5557 (2) 0.030(2)
C@4) 0.8151 (3) 0.5786 (7) 0.4328 (3) 0.022(2)
04) 0.8417 (3) 0.2905 (7) 0.4636 (2) 0.033 (2)
C(5) 0.7925 (4) 0.5874 (7) 0.3233 (3) 0.026 (2)
O(5) 0.6700 (3) 0.4306 (6) 0.2721 (2) 0.030 (2)
C(6) 0.9088 (4) 0.4487 (9) 0.2932 (3) 0.035 (3)
0(6) 1.0383 (3) 0.5872(7) 0.3399 (2) 0.039 (2)
can 0.3722 (4) 0.3928 (8) 0.1425(2) 0.027 (2)
C(12) 0.2477 (4) 0.2437 (8) 0.1056 (2) 0.028 (2)
C(13) 0.1746 (5) 0.2636 (9) 0.0074 (3) 0.039 (3)
C(14) 0.2253 (5) 0.4346 (10) —0.0528 (3) 0.047 (3)
C(15) 0.3459 (5) 0.5857 (10) —0.0164 (3) 0.044 (3)
C(16) 0.4227 (4) 0.5655 (18) 0.0821 (3) 0.036 (2)

Table 2. Selected geometric parameters (/°\, °)

C(12)—1 2.085 (4)
O(1)—C(1) 1.403 (4)
C2)—C(1) 1.545 (4)
0(5)—C(1) 1.423 (4)

0(3)—C(3) 1.447 (4)
C(4)—C(3) 1.516 (5)
04)—C4) 1.420 (4)
C(5)—C4) 1.528 (5)
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c(11)—0) 1385(4)  O(5—C(5) 1435(4)  Acta Cryst. (1994). C50, 17281732
0(2)—C(2) 1.419 (4) C(6)—C(5) 1.509 (5)
C(3—C(2) 1.510 (4) 0(6)—C(6) 1.430 (5) . . . .
C2)—C(1)Y—0(1) 10543)  C(5)—C(4)—CEO) 10823 Formation and Identification of Rotameric
O(5)—C(1)»—0(1) 106.8 (3) C(5—C(4)—0®14) 107.8 (3) _Pi :
061102 1070)  OG—co—cid) mie J-Pivaloylfluorene Oximes. Structure of
C(11)—0(1)—C(1) 187(3)  C6)—C(5—C(4) 1133(3) -(Z)-9-Piv 1fluorene Oxim
02)—C@2)y—C((1) 110.0 (3) C(6)—C(5)—0(5) 104.5 (3) ap ( ) 9 P aloy uor OX ¢
C(3)—C(2)y—C(1) 108.7 (3) C(5)—0()»—C(1) 112.4 (2)
C(3)—C(2—0(2) 111.0(3) O(6)—C(6)—C(5) 110.1 (4)
O(3)>—C(3—C(2) 111.6 (3) C(12)—C(11)—0(1) 115.7 (3) PAUL D ROB[NSON
C(4)—C(3)»—C(2) 112.1 (3) C(16)—C(11)—0(1) 124.0 (3) .. . .
C(4)—C(3)—0(3) 109.8 (3) CUD—C(12)—1 12013y  Department of Geology, Southern Illinois University,
04)»—C(4H—C(3) 111.8 (3) C(13)—C(12)—1 120.0 (3) Carbonda[e, IL 6290]’ USA

D—H---A D---A D—H...A
0(2)—H(02)- - -0(3") 2742 (4) 170 (1) Hisnam G. Lutr, Louts W. Lim aAND CAL Y. MEYERS
O(3)—H(03)- - -O(2ff‘) 2.925 4) 173 (1)
O(4)—H(04). - -O(6™) 2.892 (5) 160 (2)

Symmetry codes: (i) 1 — x,y — L=z Gl —x ) +y,1—z (i)
2-xy—-1i,1-z

The structure was solved by direct methods using MUL-
TAN11/84 (Main, Germain & Woolfson, 1984) and refined
using SHELX76 (Sheldrick, 1976b). Friedel pairs were not
merged. The reported configuration refined to a lower value
of R than its enantiomorph. Complex scattering factors were
used for iodine. High peaks in the residual electron density
appear only in the vicinity of the heavy I atom. The figures
were prepared using PLUTO (Motherwell & Clegg, 1978).

Financial support from the Department of Science &
Technology, Government of India, is gratefully acknowl-
edged. The computations were carried out at the Super-
computer Education & Research Centre at the Institute.
RB, KD and VG received fellowships from the Uni-
versity Grants Commission, the Institute and the De-
partment of Biotechnology Post Doctoral Programme,
respectively.

Lists of structure factors, anisotropic displacement parameters, H-atom
coordinates and complete geometry have been deposited with the IUCr
(Reference: AS1093). Copies may be obtained through The Managing
Editor, International Union of Crystallography, 5 Abbey Square, Chester
CH1 2HU, England.
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Abstract

Reaction of hydroxylamine with sterically hindered
ap-9-pivaloylfluorene (I) produced the rotameric an-
tiperiplanar (ap) and synperiplanar (sp) oximes (40%
yield) as determined by 'H NMR (CDCl; or DMSO-
de). Their E/Z configurations (substituent geometry in
C=N) could not be ascertained this way. Evaporation
of solutions containing both rotamers consistently pro-
vided only one solid oxime which was shown to be
the ap~(Z) oxime (Ila) [ap-(Z)-9-pivaloylfluorine oxime,
CisHgNO] by single-crystal X-ray diffraction. When
crystalline (Ila) was redissolved (CDCl; or DMSO-dg)
both rotamers were present in ratios dependent on the
concentration. The proximity of the oxime O atom to
the fluorene-ring plane in (Ila), 2.598 A, results in a
repulsion which raises the ground-state energy, thereby
lowering the rotational barrier leading to the isomeric
sp-(Z) oxime (IIla). This repulsion is reflected in the
larger angle, 123.9 (2)° (C9—C10—N1), in ap oxime
(Ila), compared with 119.2 (4)° (C9—C10—O01) in the
ap ketone (I). The rotational barrier (Illz) — (Ila) is also
low because of the proximity of the rert-butyl group in
(Illa) to the fluorene-ring plane. Together these results
demonstrate that rotational interconversion of (Ila) and
(Illa) occurs in solution at ambient temperatures at a
rate which is slower than the NMR timescale, and that
the crystal packing for (Ila) is more favorable than for
(Illa).

Comment

We have reported a variety of observations of significant
steric effects operating in 9-pivaloylfiuorene (Meyers,
Lutfi, Varol & Robinson, 1993; Meyers, Tunnell, Robin-
son, Hua & Saha, 1992; Meyers, Lutfi, Carr, Robinson,
Saha & Hua, 1992; Meyers, Wahner, Manohar, Carr,
Chan-Yu-King & Robinson, 1991; Meyers, 1990; Mey-
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