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1-Phenyl-(1,2-dideoxy-cY-o-glucofurano)[2,l-d]imidazolidine-2-selone (I) was 

prepared’ from 2-amino-2-deoxy-o-glucose hydrochloride and phenyl isoseleno- 

cyanate. 
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In order to establish possible correlations between spectroscopic data’ and 

X-ray single-crystal diffractometry data, the crystal structure of 1 has been deter- 

mined. The crystal structure of the 1-p-bromophenyl analogue has been reported’. 

The positional and isotropic thermal parameters for the non-hydrogen atoms of 

1 are given in Table ‘,, and the bond lengths and angles in Table II. The mean 

C-H distance is 1.08 A and the O-H distance 1.00 A. The mean value of C-C in 

the phenyl group is 1.387(12) A. The bond lengths and angles in the 

glucofurano[2,1-d]imidazolidine-2-selone moiety are normal except for the C-C 

bonds which are rather longer than the normal C(sp3)-C(sp3) single bond. 

The asymmetric endocyclic C-O bond lengths, C-l-O 1.406(8) and C-4-O 

1.443(7) A, show clearly the anomeric effect. The Se-C bond length of 1.844(6) A 

is intermediate between those of an Se-C single (1.98 A> and double bond (1.67 

* Presented at the XIV European Colloquium on Heterocyclic Chemistry, Toledo, Spain, October 1-3, 

1990. 
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TABLE I 

Atomic coordinates and thermal parameters for non-H atoms 

Atom 

Se 

0 
N-3 

O-6 

C-4 

O-5 

C-6 

c-21 

o-3 

c-3 

c-5 
C-2 

N-l 

C-l 

C-511 

C-611 
c-211 

C-111 

c-41 1 

c-311 

x/a “/h z/c u “ lx, 

0.38285(5) 0.85085(5) 0.66633(7) 360(Z) 

0.4742(3) 0.9698(3) I.151 l(4) 360(13) 
0.5272(4) O.Y894(4) 0.8177(S) 354(15) 

0.6258(4) 0.8151(4) 1.4818(S) 54K17) 

0.5900(4) 0.9308(4) 1.1238(6) 2YY( 16) 

0.7678(3) 0.883x3) 1.2375(5) 412(14) 

0.5843(h) 0.824X(5) I.3423(7) 417(1Y) 

0.4301(5) 0.9322(4) 0.8151(h) 314(16) 

0.6803(5) 1.1036(4) I. 1201(6) 555(1X) 

1).6436(5) 1.0181(S) 1.0347(71 364(lR) 

1).6488(5) O.Y102(5) 1.2639(7) 347(17) 

0.5390(5) 1.0514(4) 0.9443(7) 341(17) 

0.3737(4) O.Y428(3) 0.9366(S) 31x13) 

0.43 17(5) 1.01X5(4) 1.029X(7) 35X( IX) 

0.1503(7) 0.7954(b) 1.1368(X) 535t2-1) 

0.2599(6) 0.8313(6) 1.0921(8) 474(77) -_ 

0.1640(5) 0.9247(5) 0.904’)(83 382( 19) 

11.2641(5) 0.8985(4) 0.9753(6) 3ou 16) 

0.0522(6) 0.8215(5) 1.0656(9) 48x24) 

0.0575(5) 1).8859(6) 0.9490( IO) 496(25) 

” UC, = $[Ui,a~a~aia, cos(a,a,)lX IO” 

A>. This partial double-bond character reflects the resonance of the selenourea 

system. 

The phenyl and imidazolidine groups are planar and the maximum deviations 

from the least-squares planes are 0.014(8) and 0.0176) A, respectively. The Se 

Fig. 1. An ORTEP view of I showing the atomic numbering. Thermal ellipsoids enclose 50% 

probability. 
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TABLE II 

Bond lengths (A) and angles (“) 

Bond length 

Se-C-21 
o-c-4 
o-c-1 
N-3-C-21 
N-3-C-2 
0-6-C-6 
c-4-c-3 

c-4-c-5 
o-5-c-5 
C-6-C-5 
C-21-N-1 
o-3-c-3 
C-3-C-2 
c-2-c-1 
N-l-C-l 
N-1-C-111 
C-511-C-611 
c-511-c-411 
C-611-C-111 
c-211-c-111 
C-211-C-311 
c-411-c-311 

1.843(6) 
1.442(6) 
1.406(8) 
1.329(7) 
1.454(8) 
1.429(g) 
1.527(8) 

1.530(g) 
1.430(7) 
1.510(9) 
1.342(g) 
1.420(g) 
1.541(9) 
1.538(9) 
1.469(8) 
1.428(7) 
1.405(l) 
1.360(11) 
1.408(10) 
1.374(9) 
1.385(9) 
1.386(12) 

Angles 

c-4-o-c-1 
C-21-N-3-C-2 
o-c-4-c-5 
o-c-4-c-3 
c-3-c-4-c-5 
O-6-C-6-C-5 
Se-C-21-N-3 
N-3-C-21-N-1 
Se-C-21 -N-l 
c-4-c-3-o-3 
O-3-C-3-C-2 
C-4-C-3-C-2 

O-5-C-5-C-6 
C-4-C-5-C-6 
c-4-c-5-o-5 
N-3-C-2-C-3 
C-3-C-2-C-l 
N-3-C-2-C-l 
C-21-N-l-C-111 
C-21-N-l-C-l 
C-l-N-l-C-111 
C-2-C-l-N-l 
O-C-l-N-1 

o-c-1-c-2 
C-611-C-511-C-411 
C-511-C-611-C-111 
C-111-C-211-C-311 
C-611-C-111-C-211 
N-1-C-111-C-211 
N-1-C-111-C-611 
c-511-c-411-c-311 
C-211-C-311-C-411 

108.5(4) 
112.7(5) 
107.7(4) 
103.1(4) 
116.0(5) 
111.4(5) 
124.3(4) 
109.5(5) 
126.1(4) 
110.1(5) 
110.5(5) 
101.4(4) 

112.8(5) 
110.1(5) 
107.8(5) 
113.5(5) 
104.4(5) 
103X5) 
127.8(5) 
112.1(4) 
119.7(5) 
102.2(5) 
112.3(5) 

106.4(5) 
120.7(7) 
117.9(6) 
120.1(6) 
120.6(6) 

120.9(5) 
118.3(5) 
120.8(7) 
119.6(6) 

atom is at 0.105(l) A from the respective ring mean-square plane of the ring. The 
furanose ring is not planar and the ring-puckering coordinates2 are amplitude 
Q = 0.378(6) A and phase 4 = 104.1(9)0 for the sequence C-l-C-2-C-3-C-4-O. 
The asymmetry parameters3 are AC,(C-4) = 0.017(3) and AC&C-l) = 0.058(2), so 
that the conformation is an envelope with a pseudo-mirror plane through C-4. The 
endocyclic torsion angles are C-4-O-C-l-C-2 - 23.5(6)“, O-C-l-C-2-C-3 
- 1.6(7)“, C-l-C-2-C-3-C-4 - 23.9(6)“, C-2-C-3-C-4-O - 37.8(6)“, and C-3-C-4- 
0-C-l 39.4(6)“, O-3 is axial and C-5 is quasi-equatorial, and the angles between 
planes are furan-imidazolidine 108.6(2)a, phenylimidazolidine 115.4(2Y, and 
phenylfuran 13.5(2)“. 

Fig. 1 shows an 0rtep4 view with the atomic numbering, and the Newman 
projection along the C-5-C-6 bond is shown in Fig. 2. The packing is governed by 
van der Waals forces. There is one short intramolecular contact between one C 
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o-6 

C-6-C-5 

Fig. 2. The Newman projection along C-5-C-6 bond of 1. 

(phenyl) and the oxygen of the furanose ring, C-61 1 . . . 0 = 3.073(g) A and 

C-61 1-H-61 1 . . . 0 = 105.7(4)“. 

There are significant differences between the crystal and molecular structures 

of the I-phenyl (1) and l-l?-bromophenyl derivatives. The geometries of the 

molecules are similar. although the intramolecular H-bond found for the l-phenyl 

derivative 1 is only an intramolecular contact [3.23(3) A] for the I-p-bromophenyl 

analague. The crystal cohesions for the structures are different since the Rr 

substitucnt increases the cell volume; in addition, the packing for the 1-phenyl 

derivative 1 is governed by van der Waals forces, whereas, in the I-p-bromophenyl 

derivative, the molecules are linked by many H-bonds. 

EXPERIMENTAL * 

A prismatic single crystal with approximate dimensions 0.12 X 0.63 X 0.10 mm 

and well-shaped faces was used. Preliminary Weissenberg photographs indicated 

that the crystal belonged to the orthorhombic system with systematic absences 

consistent with P2,2,2,. 

Unit-cell parameters, obtained from a least-squares fitting of the setting angles 

for 25 reflections in the range 5 < 0 < 16”, were a = 11.489(3): b = 12.627(l). 

c = 9.618(l) A, and % = 4. The unit-cell volume k’ was 1395.3(2) A’, the absorption 

coefficient p was 2.67 mm- I. D, = 1.63 Mg m--3, D,, measured by flotation = 1.64 

Mg rn~-j, and F(O00) = 696. 

An Enraf-Nonius CAD-4 diffractometer was used with monochromated MoKcv 

radiation (0.7107 A) and an w/20 scan technique at room temperature (h < 14, 

k < 15, I G 11). Three reference reflections (1 4 0, 1 4 i, and 1 4 I), monitored 

* Lists of the hydrogen co-ordinates, thermal parameters, and structure amplitudes are deposited with. 

and can he obtained from, Elsevier Science Publishers B.V., BBA Data Deposition, P.O. Box 1527. 

Amsterdam, The Netherlands. Reference should he made to No. BBA/DD/.52X/(‘ci~ho/z)‘d~. Re.c. 

242 ( 1993) 265-269. 
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every 100 reflections, showed only statistical fluctuations. No significant changes in 
the intensities were noted. From 1607 measured reflections, 1309 were observed 
with I > 2a(I). Corrections were made for Lorentz-polarisation effects but not for 
extinction, and an empirical absorption correction following the DIFABS proce- 
dure5 was applied to isotropically refined data. The structure was solved by 
Patterson techniques (Se atom) and the remaining non-H atoms from a single cycle 

of DIRDIF6. After anisotropic refinement by full-matrix least squares of all of the 
20 non-H atoms in the asymmetric unit, the H atoms were assigned the same 
isotropic thermal parameters as the atoms to which they were bonded and were 
included but not refined in the final stage of refinement. 

Refinement was based on F (structure amplitudes) to minimise the function 
_Zw( 1 F, I - I F, 1)’ with w = l/a2(Fo), and 181 parameters were refined (9 param- 
eters per atom plus 1 for the scale); the over-determination ratio was 8.0 reflec- 
tions/parameter. The refinement led to a final convergence with R = 0.031 and 
wR = 0.041. The maximum shift/error was < 0.07 except for the x-coordinate of 
N-l, and the goodness-of-fit parameter S = 0.922. Max and min heights in the final 
difference Fourier synthesis were 0.3 and -0.3 e Aw3. 

Atomic scattering factors were taken from the International Tables for X-ray 
Crystallography’, and all calculations were carried out with the X-ray System of 
crystallographic programs’. Bond lengths (A> and angles (“) were calculated by the 
program PARST, written by Nardelli’. 
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