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The secondary structure in the title compound, C8H8N2,

consists of in®nite helical chains formed by molecules linked

by NÐH� � �N hydrogen bonds. Neighbouring chains are

connected by CÐH� � ��(azole) contacts.

Comment

The title compound, (I), has been studied in order to ascertain

details of secondary structure, in the context of a project

aimed at determining the in¯uence of substituents on the

different NÐH� � �H hydrogen-bonding arrangements of

azoles (Foces-Foces et al., 2000). While 1H-unsubstituted

pyrazole derivatives are well known nitrogen-containing

heterocyclic compounds, structural studies of 1H-unsub-

stituted indazole derivatives are less common [Cambridge

Structural Database (CSD), November 2003 release; Allen,

2002]. The structure of 5-phenylindazole (TELXUD; Hager et

al., 1996) has been reported previously, and its hydrogen-

bonded network was compared with those already published.

A search of the CSD reveals that the number of 1H-unsub-

stituted pyrazole structures has increased more rapidly than

that of 1H-unsubstituted indazoles, viz. 66 versus nine organic

compounds (hydrates, salts, inclusion complexes and

compounds where at least one C substituent is a good

hydrogen-bond donor are excluded). The number of

hydrogen-bond motifs observed in 1H-pyrazoles, i.e. catemer,

dimers, trimer, tetramers and, as shown recently, hexamers

(HUMLUW; Haghiri et al., 2002), contrasts with that observed

in 1H-indazoles, where only catemers, trimers and, recently,

dimers have been observed [FULKUS (Ooms et al., 2000),

FULKUS01 (Sopkova-de Oliveira Santos et al., 2000) and

TIJJUR (Gzella & Wrzeciono, 2001)]. This fact prompted us

to determine the structure of the title compound, the mole-

cular structure of which is shown in Fig. 1.

The molecules exist in the 1H-tautomeric form, (I), as in the

previously reported analogues and in agreement with the

theoretical results performed on this type of compound

(Catalan et al., 1996). The main differences in the molecular

structures of the indazole (INDAZL), and the 7-nitro

(FULKUS, FULKUS01) and 7-methoxy derivatives

(IHESIX) are located at the endocyclic bond angle at atom
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C7, which re¯ects the electronic withdrawing or donating

character of the substituents, widening [NO2: 119.4 (1)/

119.5 (1)� in FULKUS/FULKUS01; OMe: mean 116.7 (4)� in

IHESIX] and narrowing, respectively [Me in (I): 115.0 (3)�].
In the crystal structure, molecules form helical chains along

c, created by NÐH� � �N bonds (Figs. 2 and 3). Each catemer is

formed by molecules related by twofold screw axes [H1� � �N2i

2.12 AÊ , N1� � �N2i 2.931 (3) AÊ and N1ÐH1� � �N2i 156�;
symmetry code: (i) 1

2 ÿ x, 1 ÿ y, z ÿ 1
2], the same as in the

parent indazole and in the 5-phenyl derivative (TELXUD),

whereas the nitro derivative forms dimers and the methoxy

derivative trimers. Weak CÐH� � ��(azole) interactions

connect neighbouring chains [C6� � �Cgii 3.993 (3) AÊ , H6� � �Cgii

3.19 AÊ and C6ÐH6� � �Cgii 146�; symmetry code: (ii) 1ÿ x, yÿ
1
2,

1
2 ÿ z; Cg is the centroid of the azole ring].

The nine indazole derivatives in the CSD are distributed as

follows: the parent compound (INDAZL), two compounds

with substituent only at C3 (phenyl, two polymorphic forms

UHENUQ/UHENUQ01, and methylcarboxy, SUHVUM),

none at C4 or C6, one at C5 (phenyl, TELXUD), two at C7

(nitro, FULKUS/FULKUS01, and methoxy, IHESIX) and the

remaining four with substituents at two or more C atoms

(5-nitro-3-thiomorpholino, TIJJUR, 3-phenyl-5-methyl,

VILPEL, and 4-nitro-7-phenylsulfonylmethyl, VUXWAM).

In all cases, except in VUXWAM, where NÐH� � �O N bonds

are present, the secondary structure is due to NÐH� � �N
bonds, which form catemers (INDAZL and TELXUD),

dimers (FULKUS and TIJJUR) and trimers (INHESIX,

UHENUQ/UHENUQ01, VILPEL and SUHVUM).

Although the number of structures is very small for an insight

into the relationship between the substituents and the

secondary structure, the substituent at C5 seems not to affect

the type of secondary structure, as occurs in indazole

(INDAZL) and in 5-phenylindazole (TELXUD), which form

chains, or between the two polymorphic forms of 3-phenyl-

indazole (UHENUQ and UHENUQ01) and 3-phenyl-5-

methylindazole (VILPEL), which form trimers.

Experimental

The title compound was prepared according to the method of Fusco

et al. (1987), and crystals suitable for X-ray analysis were grown at

room temperature from ethanol.
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Figure 2
One-dimensional hydrogen-bonded framework in (I). Hydrogen bonds
are shown as dotted lines.

Figure 3
Packing diagram of (I), illustrating the disposition of the chains. Dotted
lines indicate hydrogen bonds.

Figure 1
Molecular structure of (I), with 30% probability displacement ellipsoids.
H atoms are shown as spheres of arbitrary radii.



Crystal data

C8H8N2

Mr = 132.16
Orthorhombic, P212121

a = 12.0013 (11) AÊ

b = 11.1465 (11) AÊ

c = 5.2327 (4) AÊ

V = 699.99 (11) AÊ 3

Z = 4

Dx = 1.254 Mg mÿ3

Cu K� radiation
Cell parameters from 47 re¯ections
� = 2±45�

� = 0.61 mmÿ1

T = 295 (2) K
Prism, colourless
0.50 � 0.20 � 0.13 mm

Data collection

Seifert XRD3000-S four-circle
diffractometer

!/2� scans
Absorption correction: none
1504 measured re¯ections
759 independent re¯ections
692 re¯ections with I > 2�(I)
Rint = 0.047

�max = 67.0�

h = ÿ14! 14
k = ÿ13! 13
l = ÿ6! 6
2 standard re¯ections

frequency: 100 min
intensity decay: 5.5%

Refinement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.039
wR(F 2) = 0.115
S = 1.04
759 re¯ections
92 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0704P)2

+ 0.0866P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.15 e AÊ ÿ3

��min = ÿ0.12 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.070 (7)

All H atoms were located in difference Fourier maps and subse-

quently allowed to re®ne as riding on their respective C and N atoms,

with NÐH = 0.86 AÊ , CmethylÐH = 0.96 AÊ and other CÐH = 0.93 AÊ .

Uiso(H) was set to 1.2 (1.5 for methyl) times Ueq of the parent atom.

Compound (I) is achiral but crystallizes in the non-centrosymmetric

space group P212121. Although it does not contain atoms heavier than

N, all the Friedel pairs were collected using Cu radiation. Re®nement

of the Flack (1983) parameter led to a meaningless value of 0.1 (10)

and, therefore, Friedel pairs were merged prior to the ®nal re®ne-

ment.

Data collection: CRYSOM (Seifert, 1996); cell re®nement:

LSUCRE (Appleman, 1984); data reduction: Xtal3.6 (Hall et al.,

1999); program(s) used to solve structure: SIR97 (Altomare et al.,

1999); program(s) used to re®ne structure: SHELXL97 (Sheldrick,

1997); molecular graphics: Xtal3.6; software used to prepare material

for publication: SHELXL97 and WinGX (Farrugia, 1999).

The author thanks Professor J. Elguero (Instituto de

QuõÂmica MeÂdica, CSIC, Spain) for suggesting this study and

providing the sample.
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