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In 5-iodoisatin (5-iodo-1H-indole-2,3-dione), CgH4INO,, the
molecules are linked into chains of rings by N—H---O and
C—H- - -O hydrogen bonds, and these chains are linked into
sheets by iodo—carbonyl interactions. In 7-trifluoromethyl-
isatin (7-trifluoromethyl-1H-indole-2,3-dione), CoH4F3NO,,
the molecules are linked into sheets of centrosymmetric
R3(8) and R$(34) rings by N—H- - -O and C—H.- - -O hydrogen
bonds.

Comment

Isatin and its derivatives are versatile substrates, useful in the
syntheses of a large variety of heterocyclic compounds, such as
indoles and quinolines, and as raw materials for drug synthesis.
Isatins have also been found in mammalian tissue and their
function as a modulator of biochemical processes has been the
subject of much discussion (da Silva et al., 2001). We report
here the molecular and supramolecular structures of two
monosubstituted isatins, namely 5-iodoisatin, (I), and 7-tri-
fluoromethylisatin, (IT) (Figs. 1 and 2).
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The bond distances in compounds (I) and (IT) (Table 3) are,
in general, similar to those in isatin itself [Cambridge Struc-
tural Database (CSD; Allen, 2002) refcode ISATINO3
(Palenik et al., 1990)], although with a rather smaller range for
the C—C bonds in the fragment C3a/C4-C7/C7a. In particular,

the C2—C3 bond, which is longer than a typical single bond
between two three-coordinate C atoms, is of similar length in
each of (I) and (II) to that in isatin itself, compound (III)
[1.555 (3) A; Palenik er al., 1990], where this long bond was
ascribed to lone-pair-lone-pair repulsions involving two

Figure 1
The molecule of (I), showing the atom-labelling scheme. Displacement
ellipsoids are drawn at the 30% probability level.

Figure 2
The molecule of (II), showing the atom-labelling scheme. Displacement
ellipsoids are drawn at the 30% probability level.

Figure 3

Part of the crystal structure of (I), showing the formation of a (101) sheet
built from alternating chains of R3(9) and R}(16) rings. For the sake of
clarity, H atoms not involved in the motifs shown have been omitted.
Atoms marked with an asterisk (*), a hash (#), a dollar sign ($), an
ampersand (&) or an ‘at’ sign (@) are at the symmetry positions (—x + 2,
y—%,—z+%),(—x+2,y+%, —z+%),(—x+1,y—%,—z+%),(x—1,y,
z—1)and (—x + 1,y + 3, —z + 1), respectively.
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adjacent O atoms. This deduction was based on a survey of 1,2-
diketone structures recorded in the CSD; the C(O)—C(O)
distance was found to have a mean value of 1.542 (17) A in cis-
1,2-diketones but 1.476 (27) A in trans-1,2-diketones. Simi-
larly, long C—C bonds are typical of simple oxalate derivatives
(Allen et al., 1987).

In (I), the molecules are linked into chains of rings by a
combination of N—H---O and C—H---O hydrogen bonds
(Table 1), and these chains are linked into sheets by a short
and almost linear iodo—carbonyl interaction. Atoms N1 and
C7 in the molecule at (x, y, z) act as hydrogen-bond donors,
respectively, to atoms O3 and O2 in the molecule at (—x + 2,
y — 3, —z + 2), so forming a C(5)C(6)[R3(9)] chain of rings
(Bernstein et al., 1995) running parallel to the [010] direction
and generated by the 2; screw axis along (1, y, %) (Fig. 3).
Atom I5 in the molecule at (x, y, z) makes a rather short
contact with atom O2 in the molecule at (x — 1, y, z — 1)
[I.--OY = 3.226 (2) A and C—1I.--O™ = 167.2 (2)°; symmetry
code: (iv) x — 1, y, z — 1], and this interaction links the [010]
chains to form a (101) sheet of R3(9) and R3(16) (Bernstein et
al., 1995; Starbuck et al., 1999) rings (Fig. 3).

Figure 4

A stereoview of part of the crystal structure of (II), showing the
formation of a (102) sheet built from alternating R3(8) and R%(34) rings.
For the sake of clarity, H atoms not involved in the motifs shown have
been omitted.
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Figure 5
formation of a (100) sheet of w-stacked R3(8) dimers. For the sake of
clarity, H atoms not involved in the motifs shown have been omitted. The

0
A stereoview of part of the crystal structure of (III), showing the
original atomic coordinates (Palenik et al., 1990) have been used.

The molecules of (II) are linked by paired N—H---O
hydrogen bonds (Table 2) into centrosymmetric dimers, and
these dimers are further linked by a single C—H:--O
hydrogen bond to form sheets. Amine atom N1 in the mol-
ecule at (x, y, z) acts as a hydrogen-bond donor to carbonyl
atom O2 in the molecule at (—x + 1, —y + 1, —z + 1), so
generating an R3(8) (Bernstein et al., 1995) dimer centred at

1,3.%) (Fig. 4). In addition, atoms C6 in the molecules at (x, y,
z)and (—x + 1, —y + 1, —z + 1) act as donors, respectively, to
carbonyl atoms O3 in the molecules at (x — 1, —y + 1,z + 1)
and (—x + 2,y +31, —z + 1), which are components of the R3(8)
dimers centred at (—1, 0, 1) and (3, 1, 0), respectively. In a
similar way, atoms O3 in the molecules at (x, y, z) and (—x + 1,
—y + 1, —z + 1) accept hydrogen bonds from atoms C6 in the
molecules at (x + 1, —y + 1,z — ) and (—x, y + 3, —z + 3),
which are themselves components of the dimers centred at
(3,0, 0) and (—3, 1, 1), respectively. Propagation by the space
group then generates a (102) sheet built from R3(8) and R$(34)
rings, both centrosymmetric, alternating in a chess-board
fashion (Fig. 4). However, there are no direction-specific
interactions between adjacent sheets; in particular, C—
H- - -m(arene) hydrogen bonds and aromatic 7—m stacking
interactions are both absent from the structure of (II).

It is of interest to compare the supramolecular aggregation
in compounds (I) and (II) with that in (III); for this purpose
we have used the atomic coordinates for ISATINO3 (Palenik et
al., 1990) retrieved from the CSD. The molecules are linked by
paired N—H-.--O hydrogen bonds into centrosymmetric
dimers, as first established by Goldschmidt & Llewellyn
(1950). In addition, however, we find that these dimers are
weakly linked into (100) sheets by a single aromatic 7—m
stacking interaction. The aryl rings of the molecules at (x, y, z)
and (x, —y + 3, z £ 1) are inclined to one another at only
0.7 (2)°; the separation of ring centroids is 3.857 (2) A, with an
interplanar spacing of ca 3.444 A, corresponding to a ring
offset of ca 1.736 A. Propagation of this interaction links the
hydrogen-bonded R%(8) dimers into a sheet (Fig. 5). If indi-
vidual molecules are regarded as the nodes of the resulting
net, this is of (6,3)-type, while if the dimers are regarded as the
nodes then the net is of (4,4)-type (Batten & Robson, 1998).

Experimental

5-lodoisatin was prepared by the reaction of aqueous KICl, with
isatin (Garden et al, 2001). 7-Trifluoromethylisatin was prepared
following a modified Sandmeyer methodology (Garden et al,
1997).

Compound (1)

Crystal data

CsH4INO,
M, =273.02
Monoclinic, P2°] /c

Z=4
D, =2327 Mgm™
Mo Ko radiation

a=93617 (6) A i =406 mm™
b =11.0930 (5) A T=120(2) K
c=7.6482 (4) A Block, red

B = 101.146 (2)°
V =1779.28 (7) A®

0.48 x 0.42 x 0.22 mm
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Data collection

Bruker-Nonius KappaCCD
diffractometer

¢ and w scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 2003)
Tnin = 0.142, T} = 0.408

Refinement

Refinement on F?
R[F?* > 20(F?)] = 0.020
wR(F?) = 0.051

S =1.09

1778 reflections

97 parameters

H-atom parameters

8625 measured reflections
1778 independent reflections
1623 reflections with 7 > 20(I)
R; = 0.031

Omax = 27.5°

w = 1/[c*(F?) + (0.0231P)*
+0.9452P]
where P = (F2 + 2F2)/3
(AI6) max = 0.001
APmax =074 e A3
Appin = —0.97 e A3

constrained
Table 1 .
Hydrogen-bond geometry (A, °) for (I).
D—H---A D—H H---A D---A D—H---A
N1—HI...03' 0.88 2892 (3) 170
C7—H7---02' 0.95 3.278 (3) 164

Symmetry code: (i) —x+2,y —1, —z +3.

Compound (II)

Crystal data

CoH,F5NO,
M, =21513
Monoclinic, P2,/c
a=51704 2) A
b =15.5609 (11) A
¢ =10.5780 (7) A
B =102.713 (4)°

V =830.20 (9) A3
Z=4

Data collection

Bruker-Nonius KappaCCD
diffractometer

¢ and w scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 2003)
Tnin = 0.934, Tax = 0.997

Refinement

Refinement on F?
R[F* > 20(F%)] = 0.041
WwR(F?) = 0.105
S=1.04

1893 reflections

137 parameters
H-atom parameters

D,=1721 Mgm™
Mo Ko radiation

u =017 mm™"
T=120(2) K

Plate, yellow

0.35 x 0.15 x 0.02 mm

9284 measured reflections
1893 independent reflections
1412 reflections with I > 20(I)
Rin = 0.037

Omax = 27.5°

w = 1/[6*(F2) + (0.0465P)*
+0.3729P]
where P = (F2 + 2F2)/3
(AI6) max < 0.001
AP =029¢ A7?
ApPmin = —026 ¢ A7

constrained
Table 2 .
Hydrogen-bond geometry (A, °) for (II).
D—H.--A D—H H---A DA D—H.--A
N1—H1.--02" 0.88 2913 (2) 164
C6—H6- - -0O3™ 0.95 3.219 (2) 156

Symmetry codes: (ii) —x +1, —y + 1, —z+ 1; (i) x — 1, =y + 3, z + &

Table 3 i
Selected bond distances (A) for compounds (I) and (II).

) (I
N1—C2 1.356 (3) 1360 (2)
C2—C3 1.565 (3) 1.562 (2)
C3—C3a 1.468 (3) 1473 (2)
C3a—CTa 1.400 (3) 1.402 (2)
C7a—N1 1.405 (3) 1.408 (2)
2—02 1210 (3) 1219 (2)
C3-03 1.208 (4) 1205 (2)
515 2.101 (2)
c7—cn 1.496 (2)

For each of (I) and (II), the space group P2,/c was uniquely
assigned from the systematic absences. All H atoms were located in
difference maps and then treated as riding atoms, with C—H and
N—H =0.95 and 0.88 A, respectively, and Ujo(H) = 1.2U.q(C\N)

For both compounds, data collection: COLLECT (Hooft, 1999);
cell refinement: DENZO (Otwinowski & Minor, 1997) and
COLLECT; data reduction: DENZO and COLLECT; program(s)
used to solve structure: OSCAIL (McArdle, 2003) and SHELXS97
(Sheldrick, 1997); program(s) used to refine structure: OSCAIL and
SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek,
2003); software used to prepare material for publication: SHELXL97
and PRPKAPPA (Ferguson, 1999).

X-ray data were collected at the EPSRC X-ray Crystal-
lographic Service, University of Southampton, England; the
authors thank the staff of the Service for all their help and
advice. JLW thanks CNPq and FAPERJ for financial support.

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: SK3019). Services for accessing these data are
described at the back of the journal.
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