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A notable feature of the structure of the title compound,

C5H6N4O5, is the presence of four crystallographically

independent and essentially planar but otherwise unremark-

able molecules in the asymmetric unit. The molecules are

distributed as two pairs which differ in conformation from one

pair to the other in the orientation of one of the carbomethoxy

substituents relative to the tetrazole ring.

Comment

The asymmetric unit of the title compound, (I), contains four

crystallographically independent molecules. The constituent

atoms of all four molecules have been labelled in an identical

manner except that the individual molecules are identi®ed by

the suf®x A, B, C or D. The molecules can be considered in

pairs as A with B (Fig. 1) and C with D (Fig. 2), which clearly

differ in the orientation of one carbomethoxy group relative to

the tetrazole ring. As can be seen in Table 1, which compares

the geometric parameters for all four molecules, the only

values, aside from the torsion angles about the C3ÐN4 bond,

which are sensitive to the change in conformation are the C3Ð

N4ÐC5 and C3ÐN4ÐN3 angles. Aside from this the bond

lengths and angles are fully consistent with the connectivity

and bond types indicated in the Scheme below.

Experimental

Compound (I) was prepared by saturating a vigorously stirred ice-

cold solution of tetrazol-5-one (Haines et al., 1982) (1.72 g, 0.02 mol)

and dry pyridine (3.96 g, 0.05 mol) in anhydrous diethyl ether

(100 ml) with gaseous phosgene (COCl2), allowing the solution to

come to room temperature (298 K) and continuing stirring for a

further 10 min before the addition of methanol (10 ml) and further

pyridine (3.96 g, 0.05 mol). After ®ltration removal of solvent from

the ®ltrate furnished solid (I), which was recrystallized from diethyl

ether to provide crystals suitable for analysis.

Crystal data

C5H6N4O5

Mr = 202.14
Monoclinic, P21

a = 10.023 (17) AÊ

b = 15.92 (3) AÊ

c = 12.123 (15) AÊ

� = 115.67 (11)�

V = 1744 (5) AÊ 3

Z = 8

Dx = 1.540 Mg mÿ3

Mo K� radiation
Cell parameters from 14

re¯ections
� = 8.0±11.5�

� = 0.14 mmÿ1

T = 298 (2) K
Block, colourless
0.64 � 0.50 � 0.34 mm
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Data collection

Nicolet P3 diffractometer
�±2� scans
4147 measured re¯ections
4147 independent re¯ections
2144 re¯ections with I > 2�(I)
�max = 30.0�

h = 0! 14
k = 0! 22
l = ÿ17! 15
2 standard re¯ections

every 50 re¯ections
intensity decay: none

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.085
wR(F 2) = 0.247
S = 1.00
4147 re¯ections
505 parameters

H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.1438P)2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.60 e AÊ ÿ3

��min = ÿ0.28 e AÊ ÿ3

Table 1
Comparison of bond lengths and angles (AÊ , �) for molecules A, B, C and
D of (I).

A B C D

N1ÐN2 1.392 (10) 1.366 (11) 1.370 (11) 1.403 (11)
N3ÐN4 1.376 (11) 1.391 (9) 1.496 (13) 1.410 (11)
N2ÐN3 1.257 (12) 1.273 (11) 1.182 (11) 1.235 (12)
N1ÐC5 1.387 (12) 1.372 (10) 1.455 (12) 1.395 (11)
N4ÐC5 1.404 (11) 1.382 (12) 1.322 (12) 1.370 (12)
N1ÐC1 1.419 (12) 1.409 (12) 1.377 (12) 1.418 (11)
N4ÐC3 1.416 (13) 1.402 (11) 1.397 (12) 1.463 (14)
C5ÐO5 1.187 (10) 1.191 (10) 1.146 (11) 1.177 (10)
C1ÐO1 1.197 (11) 1.174 (12) 1.237 (13) 1.176 (10)
C3ÐO3 1.197 (12) 1.196 (10) 1.177 (12) 1.145 (12)
C1ÐO2 1.313 (12) 1.315 (11) 1.232 (13) 1.307 (11)
C3ÐO4 1.300 (11) 1.295 (11) 1.317 (12) 1.309 (11)
O2ÐC2 1.428 (13) 1.484 (13) 1.563 (13) 1.449 (13)
O4ÐC4 1.439 (12) 1.455 (12) 1.462 (13) 1.515 (18)

C5ÐN1ÐN2 112.0 (8) 110.2 (7) 107.7 (7) 110.2 (8)
N1ÐN2ÐN3 108.6 (8) 110.7 (7) 115.0 (9) 108.9 (8)
N2ÐN3ÐN4 107.9 (7) 105.8 (7) 104.5 (7) 108.6 (8)
N3ÐN4ÐC5 112.6 (5) 111.6 (6) 111.7 (8) 110.9 (8)
N1ÐC5ÐN4 99.0 (7) 101.7 (7) 101.1 (8) 101.4 (7)
O5ÐC5ÐN1 130.0 (8) 128.6 (9) 128.3 (8) 128.6 (9)
O5ÐC5ÐN4 130.9 (9) 129.5 (8) 130.7 (9) 130.0 (10)
C1ÐN1ÐC5 126.3 (8) 126.6 (7) 127.3 (8) 127.9 (7)
C1ÐN1ÐN2 121.6 (8) 123.2 (7) 124.9 (8) 120.7 (7)
O1ÐC1ÐN1 121.8 (10) 121.8 (8) 120.4 (10) 121.5 (8)
O2ÐC1ÐN1 110.4 (8) 109.2 (8) 110.1 (10) 108.0 (8)
O1ÐC1ÐO2 127.8 (10) 128.9 (10) 129.4 (11) 130.5 (9)
C2ÐO2ÐC1 115.8 (9) 112.9 (8) 113.5 (10) 116.4 (9)
C3ÐN4ÐC5 124.3 (7) 127.0 (7) 134.3 (9) 137.1 (9)
C3ÐN4ÐN3 123.1 (7) 121.3 (7) 113.9 (8) 111.7 (8)
O3ÐC3ÐN4 122.7 (8) 122.4 (8) 124.4 (10) 122.9 (10)
O4ÐC3ÐN4 110.2 (8) 110.7 (7) 107.1 (9) 104.0 (10)
O3ÐC3ÐO4 126.9 (10) 126.9 (9) 128.5 (10) 133.0 (12)
C4ÐO4ÐC3 116.3 (8) 115.6 (8) 113.0 (9) 107.2 (10)

O1ÐC1ÐN1ÐC5 ÿ1.3 (13) ÿ1.6 (13) 4.9 (13) 13.6 (13)
O1ÐC1ÐN1ÐN2 173.3 (8) ÿ178.9 (8) ÿ177.0 (8) ÿ180.0 (8)
O2ÐC1ÐN1ÐC5 176.1 (8) ÿ178.4 (7) ÿ177.7 (7) ÿ168.6 (8)
O2ÐC1ÐN1ÐN2 ÿ9.3 (11) 4.2 (11) 0.4 (12) ÿ2.2 (10)
O3ÐC3ÐN4ÐC5 ÿ8.2 (13) 6.4 (12) 174.3 (9) 173.9 (10)
O3ÐC3ÐN4ÐN3 173.2 (9) ÿ176.7 (8) ÿ3.4 (13) 2.2 (12)
O4ÐC3ÐN4ÐC5 176.9 (7) ÿ176.0 (7) ÿ5.1 (13) ÿ5.1 (12)
O4ÐC3ÐN4ÐN3 ÿ1.6 (11) 0.8 (10) 177.2 (7) ÿ176.9 (7)

In the ®nal stages of re®nement, the H atoms of the methyl groups

were introduced in calculated positions, with CÐH = 0.96 AÊ , and

allowed for as riding, with Uiso(H) = 1.5Ueq(C). The approximate

orientation of the methyl groups was initially determined but not

further re®ned by employing the SHELXL97 (Sheldrick, 1997) AFIX

133 instruction.

Data collection: Nicolet P3 Software (Nicolet, 1980); cell re®ne-

ment: Nicolet P3 Software; data reduction: RDNIC (Howie, 1980);

program(s) used to solve structure: SHELXS86 (Sheldrick, 1990);

program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); soft-

ware used to prepare material for publication: SHELXL97 and

PLATON (Spek, 2003).

Financial support for this work by the SERC is gratefully

acknowledged.
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Figure 1
Molecule A of (I), showing the labelling scheme and the conformation of
the molecule, both of which apply also to molecule B. Non-H atoms are
shown as 30% probability displacement ellipsoids and H atoms as small
circles.

Figure 2
The labelling scheme and molecular conformation of molecules C and D
of (I). The example shown is molecule C and the representation is
otherwise the same as in Fig. 1.
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