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The title compounds, 4-hydroxy-5-oxo-1,3,6-cycloheptatriene-
1-carbonitrile, CgHsNO,, (I), and 2-hydroxy-5-nitro-2,4,6-
cycloheptatrien-1-one, C;HsNO,, (IT), have intra- and inter-
molecular hydrogen bonds. The structure of (II) contains two
crystallographically independent molecules, (Ila) and (IIb).
An intermolecular 7—7 interaction and an intermolecular
NO,- - -7 interaction are present in (I) and (II), respectively.

Comment

Troponoids have been an important building block for the
construction of liquid crystals (Mori et al., 1992; Mori &
Takeshita, 1995), ionophores (Mori et al., 1996; Kubo et al.,
1999) and dyes (Takeshita et al., 1989; Mori ef al., 1993). The
troponoid moiety plays an important role in generating new
properties in molecular assemblies. Recently, we have
prepared liquid crystals with a tropolone core such as
5-hydroxy- (Mori & Takeshita, 1995), 5-phenyl- (Mori et al.,
1992), 5-nitro- and 5-cyanotropolones (Hashimoto et al.,
2000). The cores enhanced formation of smectic phases when
compared with the corresponding benzenoids. The crystal
structure analyses of tropolone (Shimanouchi & Sasada, 1973)
and of metal complexes, such as copper (Berg et al., 1978) and
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iron (Hamor & Watkin, 1969), of tropolones have been carried
out. However, the crystal structures of 5-hydroxy-, 5S-phenyl-,
S-nitro- and 5-cyanotropolone have not been elucidated. We
now report the structures of 5-cyano- and 5-nitrotropolone, (I)
and (II), respectively, with the aim of contributing to a deeper
understanding of troponoids and molecular assemblies.

The structure of (II) contains two crystallographically
independent molecules, (Ilz) and (I1Ib), related by a non-
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crystallographic screw axis in the g-axis direction located at
(x,1,3). The planarities of (I) (Fig. 1) and (II) (Fig. 2) are fairly
good; the deviations of atoms from the least-squares plane of
(1), (I1a), and (11b) are within 0.03 (1), 0.07 (2) and 0.23 (2) A,
respectively. The C—C bond-length patterns of the seven-
membered ring of (I), (Ila) and (IIb) are similar to those of
tropolone (Shimanouchi & Sasada, 1973).

Compounds (I) and (II) form hydrogen-bonded dimers
about inversion centres, involving the OH group and an
intermolecular component, with the carbonyl O1 atom being
the acceptor in both cases. These bonds are tabulated in Tables
2 and 4, and illustrated in Figs. 3 and 4. The distances are close
to that of tropolone (2.746 A). Intermolecular n—7 interac-
tions between the tropolone dimer planes (head-to-head) of
(I) and between the tropolone dimer planes (head-to-tail) of
(II) are observed. The distance between intermolecular
tropolone planes is 3.791 (5) A for C1- - -C1"¥ [symmetry code:
(iv) x, y, z — 1] in (I) and 3.399 (2) A for C1---C5" [symmetry

Figure 1
The molecular structure of (I) showing 50% probability displacement
ellipsoids.
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Figure 2
The molecular structures of the two molecules of (II) showing 50%
probability displacement ellipsoids.
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organic compounds

Figure 3
Packing diagram of (I) viewed approximately down the b axis, with
hydrogen bonds shown as dotted lines.

code: (v) —x, 1 — y, 1 — z] in (II), which are within the range
associated with w—x interactions (3.3-3.8 A). The values are
similar to that (3.715 A) of the intermolecular CI.--C3"
[symmetry code: (vi) 1 +x, 1 — y, 1+ z] interaction of tropo-
lone (Shimanouchi & Sasada, 1973) and the 7— packing of (I)
and (II) are distinct from that of tropolone (Shimanouchi &
Sasada, 1973).

Intermolecular interaction between a nitro group and a
seven-membered ring of (II) is observed; 3.611 (2) A for
C7---N11, 3.602 (2) A for C6---O13 and 3.123 (2) A for
C1---0O14. Thus, the substituent at C5 differentiated the
crystal packing in the lattice.
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Figure 4
Packing diagram of (II) viewed down the ¢ axis, with hydrogen bonds
shown as dotted lines.

Experimental

Compound (I) was synthesized by diazotization and cyanation of
S-aminotropolone (Cook et al., 1954). Compound (II) was synthe-
sized by the nitration of tropolone (Doering & Knox, 1951). Single
crystals of (I) and (II) were obtained by recrystallization from
chloroform.

Compound (1)

Crystal data

CsHsNO,

M, =147.13
Triclinic, P1
a=71995(5) A

zZ=2
D,=1443Mgm™>

Mo Ko radiation

Cell parameters from 25

b =12.6309 (14) A reflections
c=37913(3) A 6 = 6.8-18.4°

a = 90.805 (9)° wu=0.106 mm~’
B =99.905 (7)° T =29 (2) K

y = 94.116 (8)°

S . Prism, yellow
V =338.63(5) A

0.53 x 0.30 x 0.13 mm

Data collection

Enraf-Nonius CAD-4 diffrac- Rin = 0.011
tometer Omax = 27.97°

w26 scans h=-9—-9

Absorption correction: ¥ scan k=-16 — 16
(North et al., 1968) [=—4—0

Tmin = 0.918, Tryax = 0.986
1854 measured reflections
1611 independent reflections
1311 reflections with I > 20(I)

3 standard reflections
frequency: 120 min
intensity decay: 2.2%

Refinement

w = 1/[o*(F,?) + (0.0569P)*
+ 0.0600P]
where P = (F,” + 2F%)/3
(AJ6)max < 0.001
Apmax =028 e A7
APmin = —0.14 ¢ A7
Extinction correction: SHELXL97
(Sheldrick, 1997)
Extinction coefficient: 0.120 (17)

Refinement on F?

R[F? > 20(F?%)] = 0.036

wR(F?) = 0.106

S =1.033

1611 reflections

102 parameters

H-atom parameters constrained

Table 1 .

Selected bond lengths (A) for (I).

N1-C8 1.1377 (18) C3—C4 1.3984 (18)
01-Cl1 1.2468 (14) C4-Cs5 1.3750 (18)
02—C2 1.3330 (15) C5-C6 14175 (17)
C1—C7 1.4294 (17) Cc5—C8 1.4461 (16)
Cl—-C2 1.4704 (16) C6—C7 1.3588 (17)
©-C3 13716 (17)

Table 2 .

Hydrogen-bonding geometry (A, °) for (I).

D—H---A D—H H---A DA D—H---A
02—H2.--01' 0.82 2.05 2761 (2) 145
O2—H2---01 0.82 2.08 2.563 (2) 118
Symmetry code: (i) 1 —x,1—y,1—z.

Compound (Il)

Crystal data

CHsNO, Z=4

M, =167.12 D,=1617Mgm™

Mo Ko radiation
Cell parameters from 25

Triclinic, PT
a =7.5701 (10) A

b =14.496 (3) A reflections

¢ =6.4945(7) A 6 =10.8-18.3°
a = 90.751 (14)° w=0.136 mm™’
B =104.796 (8)° T=29% (2) K

y = 94410 (13)°

), Prism, yellow
V =686.7(2) A

0.40 x 0.30 x 0.23 mm
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Data collection

Enraf-Nonius CAD-4 diffrac- R;, = 0.009
tometer Omax = 27.97°

w20 scans h=-9—->9

Absorption correction: ¥ scan k=-19—->0
(North et al., 1968) [=—-8—8

Tomin = 0.914, Trax = 0.969
3438 measured reflections
3309 independent reflections
2493 reflections with I > 20(1)

Refinement

Refinement on F>
R[F? > 20(F%)] = 0.039
wR(F?) = 0.119

S =1.026

3309 reflections

220 parameters

3 standard reflections
frequency: 120 min
intensity decay: 0.5%

w = 1/[o*(F,?) + (0.0603P)>
+0.1579P]
where P = (F,> + 2F2)/3
(AJ0) max < 0.001
APmax =029 A3
APmin = —0.18 ¢ A3

Extinction correction: SHELXL97
(Sheldrick, 1997)
Extinction coefficient: 0.141 (9)

H-atom parameters constrained

Table 3 .

Selected bond lengths (A) for (II).

N1-04 1.2117 (18) N11-013 1.2205 (17)
N1—-03 12139 (18) N11—014 1.2220 (17)
N1-Cs 1.4800 (19) N11-—-C15 1.4796 (17)
o1-C1 1.2411 (17) on-cn 1.2463 (17)
02—-C2 1.3268 (18) 012—C12 1.3317 (17)
C1—-C7 1.435 (2) Cl1—C17 1433 (2)
Cl—C2 1478 (2) Cl1—C12 1.474 (2)
-3 1.370 (2) Cl12—Cl13 1.366 (2)
C3—C4 1.401 (2) C13—Cl4 1.405 (2)
C4—Cs5 1.361 (2) Cl4—C15 1.3626 (19)
C5—C6 1.4096 (19) C15—C16 1.4012 (19)
C6—C7 1.359 (2) C16—Cl17 13620 (19)
Table 4 .

Hydrogen-bonding geometry (A, °) for (II).

D—H---A D—H H---A DA D—H---A
02—H2---01' 0.82 2.05 2743 (2) 142
O2—H2---01 0.82 2.10 2.586 (2) 117
O12—H12.--011" 0.82 2.07 2.771 (2) 143
O12—H12---011 0.82 2.09 2.573 (2) 118

Symmetry codes: (i) 1 —x,1—y,2 —z; (i) 1 —x, —y, —z.

All H atoms were located at ideal positions with C—H = 0.93 A
and O—H = 0.82 A, and restrained with Ui, held fixed at 1.2U.4 of
the parent atoms.

For both compounds, data collection: CAD-4 Software (Enraf-
Nonius, 1989); cell refinement: CAD-4 Software; data reduction:
MoIEN (Fair, 1990); program(s) used to solve structure: SIR97
(Altomare et al, 1999); program(s) used to refine structure:
SHELXL97 (Sheldrick, 1997); molecular graphics: Xtal_ GX (Hall &
du Boulay, 1995); software used to prepare material for publication:
SHELXL97.

This work was supported by Grant-in-Aid for Encourage-
ment of Young Scientists (No. 12740381) from the Ministry of
Education, Science, Sports and Culture of Japan.

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: FR1319). Services for accessing these data are
described at the back of the journal.
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