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The paper by Fang et al. [Acta Cryst. (2007), C63, m193-m194]
is retracted. It has subsequently been shown that the crystal
studied was borax.

We wish to withdraw the paper by Fang et al. (2007) on a
compound alleged to be [Na(H,0)4,(C;H,N,O7). It has
subsequently been shown that the crystal studied was borax,
[Na(H,0)4]2(B4H40y), which was studied by neutron diffrac-
tion by Levy & Lisensky (1978). The C, H and N analytical
data reported by us in our paper are also incorrect.
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In the title compound, {[Na(H,0),],(C;H,N,O,)},,, the 1,5-
dihydroxy-4,8,9-trioxa-2,6-diazabicyclo[3.3.1]nona-2,6-diene-
3,7-diolate anion lies across a twofold axis in the space grou
C2/c; there are two independent Na sites, one on a twofold

and the other on a centre of inversion. Hydrogen bonds lin

the {[Na(H,O),]"}, chains and diolate anio inu@ee-

dimensional framework.
n inorganic

materials has long attracted attenti ec of its potential
significance in pharmacology, agfieul and the chemical
industry (Gleix, 1954; Achille er 998). To our knowledge,
however, there have be ts of the formation of
heterobicyclic compoundsWffoni¥a metal carbonate with
ammonia in a single-step pr@cess. Recently, we have synthe-
sized from sodium carbonate and aqueous ammonia by a
hydrothermal method the novel heterocyclic title compound,
(I), whose structure is reported here.

Comment ®

The synthesis of organic compounds, f

2|Na(Hy0) |

0
The title compound crystallizes in the centrosymmetric
space group C2/c with two independent Na sites, one on a
twofold axis and the other on an inversion centre, and a 1,5-
dihydroxy-4,8,9-trioxa-2,6-diazabicyclo[3.3.1]nona-2,6-diene-

3,7-diolate anion located across a twofold axis (Fig. 1). Both
Na sites are six-coordinated by O atoms from water molecules,
forming distorted octahedra with Na—O distances in the
range 2.395 (3)-2.458 (3) A, which are comparable to those
observed in Na,CO;-H,O (El Saffar, 1968) and Na,CO3-7H,O
(Betzel et al., 1982). Neighbouring sodium octahedra share
edges via two water molecules, forming infinite chains parallel
to [001] (Fig. 1). Similar arrangements of hydrated sodium ions
are found in Na,C,04-3H,0O (Ranganathan & Kulkarni, 2002)
and NaHC,0,4-H,O (Petrova et al., 2006).

The 1,5-dihydroxy-4,8,9-trioxa-2,6-diazabicyclo[3.3.1]nona-
2,6-diene-3,7-diolate anion contains a novel heterocyclic
skeleton. All the bond lengths are in their normal ranges. The
C—O single-bond lengths [@h—O1, C1—-02, C2—03, C2—
04 and C2—O01A; the suffix Aldenotes the symmetry code
(—x + 1, y, —z + 3)] are be @ 66 (5) and 1.495 (4) A,

Figure 1
The crystal structure of (I), shown with 35% probability displacement
ellipsoids. [Symmetry codes: (A) —x+1,y, —z +3;(B) —x,y, —z+3; (C) —x,
—x, =y, =2+ 1; (D) x, =y, 3 + z.]

Figure 2
The crystal packing of (I), viewed along the b axis. Hydrogen bonds are
shown as dashed lines.
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while the C1=N1 and C2—N1 bond lengths are 1.384 (4) and
1.507 (4) A, respectively. The O2—C1—01, 02—C1—N1 and
O1—C1—NT1 angles are close to 120°, while the O3 —C2—04
and O1A—C2—N1 angles are 111.8(3) and 108.3 (3)°,
respectively. In the diolate anion, atoms N1, O1, N1A and
O1A constitute an equatorial plane, with a mean deviation
from the mean plane of 0.0781 A. Atoms O3, O4 and C2 are
located above the plane at distances of 1.7111, 1.6691 and
0.8775 A, and atoms O2 and C1 atoms are below the plane at
distances of 0.9588 and 0.3207 A, respectively.

All the H atoms of hydroxy groups and water molecules
contribute to the formation of a hydrogen-bond network
(Table 1), and O—H- - -O and O—H- - -N hydrogen bonds link
the diolate anions and the {[Na(H,0O)4]"}, chains into a three-
dimensional framework (Fig. 2).

Experimental

Anhydrous sodium carbonate (0.318 g) and 18% aqueous ammonia
(0.6 ml) in a 3:5 molar ratio were dissolved in water (5 ml) with
stirring at room temperature for 10 min. The solution was then
transferred to a 15 ml Teflon-lined bomb and heated at 413 K for 4 d.
Colourless crystals were obtained in 42% yield after cooling to room
temperature. Analysis found: C 12.64, H 4.77, N 7.37%; calculated for
C4H sN,Na,0y5: C 12.61, H 4.80, N 7.35%. IR (KBr, cm™"): 3442 (s),
1795 (w), 1254 (m), 1106 (m), 873 (w), 816 (w).

Crystal data

[Na(H;0)4],(C4H,N,07)
M, =380.18
Monoclinic, C2/c

Z=4
D, =1.680 Mgm™

Mo Ko radiation
-1

a=11.935(7) A © =022 mm

b =10.709 (6) A T=298(2) K
c=12277(7) A Block, colourl
B =106.634 (8)° 0.33 x 0.25 x 0.

V =15035 (16) A3

Data collection

Bruker SMART CCD area-detector
diffractometer

¢ and w scans

Absorption correction: multi-scan
(SADABS; Bruker, 1998)
Tmin = 0.932, Tax = 0.962

tions
t reflections
with I > 20(1I)

Refinement

w = 1/[o*(F?) + (0.1475P)*
+3.8784P]
where P = (F2 + 2F2)/3
(A/0) max < 0.001
APmax = 0.96 ¢ A3
Apmin = —0.81 ¢ A3

Refinement on F>

R[F? > 20(F?%)] = 0.066

wR(F?) = 0.225

S =1.08

1333 reflections

116 parameters

Only H-atom displacement para-
meters refined

Table 1 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
0O4—H4---.07' 0.82 2.11 2.897 (4) 160
0O5—H5A. - -04" 0.83 2.19 2.970 (4) 157
05—H5B---01 0.85 1.99 2.833 (4) 171
06—H6A- - -02' 0.81 2.10 2.869 (4) 157
O6—H6B- - -04" 0.85 2.05 2.888 (4) 169
O7—HT7A---08 0.85 212 2.943 (4) 161
O7—H7B---N1" 0.84 2.33 3.118 (4) 157
08—H8A---03" 0.82 1.99 2.810 (3) 179
O8—HSB---02 0.83 2.40 3171 (4) 155

Symmetry codes: (i) —x+1,y, —z+3 (i) x—Ly—1 z (i) —x, -y, —z+1; (iv)
X+ v+ -+ LW x =Lyt 2

All H atoms were located in d
riding atoms (O—H = 0.81-0.86 A
freely. The highest residual pea
from N1 and 1.98 A from

Data collection: S

ence maps and then treated as
Uso(H) values were refined
ated 0.98 A from 02, 1.77 A

r, 1998); cell refinement: SMART;
data reduction: SA ruker, 1998); program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997a); program(s) used to refine
structure: SHE 7 4#(Sheldrick, 1997a); molecular graphics:

SHELXTL rick; 1997b); software used to prepare material for
publicatien® S, L97.
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Supplementary data for this paper are available from the IUCr electronic
archives (Reference: GD3082). Services for accessing these data are
described at the back of the journal.
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