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Abstract

The xanthene moiety in the title compound, CysHj;-
N,0%.17 .H,0, is planar, with the attached phenyl ring
twisted by —78.8(6)° from the molecular plane. Of
the two ethylamino groups, one is coplanar and the
other makes a dihedral angle of 152.1(5)° with the
xanthene ring system. The positive charge of the cation
is delocalized and both N—C,,: bonds show double-
bond character.
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Comment

Rhodamine 6G, with its excellent photophysical prop-
erties, has found extensive applications in tunable
lasers (Hung & Meyer, 1992; Wittmann, Penzkofer &
Baeumler, 1992), fluorescence depolarization diagnos-
tic devices (Herz, 1974), photographic technology (Nor-
land, Ames & Taylor, 1970) and electroluminescent
devices (Johnson & McGrane, 1993). Furthermore, it
can be used in concentrators of solar diagnostic devices
(Batchelder, Zewail & Cole, 1979; Bhownik, Huri &
Rohatgi-Mukherjee, 1987). The structure of the dye
influences the molecular aggregation and also affects
the absorption and emission properties (Ojeda, Katime,
Ochoa & Arbeloa, 1988; Arbeloa, Aguirresacona &
Arbeloa, 1989). In order to ascertain the structures of
rhodamine 6G and its analogous complexes, we ob-
tained crystals of the title compound, (I), from rhod-
amine 6G and Znl,.6H,0 by ion-exchange reaction. To
our knowledge, this is the first crystal structure report
on a rhodamine derivative.

yoN o _N*H

HsC NF ey, THO
_ COOC,Hs
X j

{

A displacement ellipsoid plot of (I) with the atom-
numbering scheme is shown in Fig. 1. The xan-
thene moiety is planar, with the C2 atom showing
the largest out-of-plane displacement of 0.075(5) A;
the phenyl ring is twisted from the xanthene moi-
ety by —78.8(6)°. While one ethylamino group is al-
most coplanar with the xanthene moiety, the other
makes a dihedral angle of 152.1 (5)° with it. The mean

Fig. 1. The molecular structure of (I} showing 50% probability
displacement ellipsoids and the atom-numbering scheme. H atoms
are not shown.
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plane through the ethoxycarbonyl group makes an an-
gle of 28.5(2)° with the phenyl ring, The N1—C2
[1.348(7) A] and N2—C23 [1.347(7) A] bonds show
partial double-bond character and the whole rhodamine
6G cation is delocalized. A very weak N—H..-O
hydrogen bond exists between N2 and the water mol-
ecule [N2---OlW' 3.33(1), HIN2---O1W 2.49(6) A
and N2—H1N2 O1lW 140 (5); symmetry code: (i)
x—— 1, —y+1, —z]. Since the H atoms of the water
molecule were not located, a complete description of
the hydrogen bonding is not possible.

Experimental

To a 20 ml ethanol solution of rhodamine 6G (2.0 mmol),
Znl;.6H,O (1.0mmol) in 10ml ethanol was added with
stirring, followed by 20 ml acetonitrile. The reaction mixture
was refluxed for 30 min. After cooling and filtration, the filtrate
was left to evaporate at room temperature for several days

whereupon crystals formed.

Crystal data

CxH3 N203.17 .H,O
M, = 588.48
Orthorhombic

Pbca

a=14922(2) A
b=15157(2) A
c=23.606(3) A

V = 5339.0(12) A’
Z=28

D, = 1.464 Mg m~3
D,, not measured

Data collection

Siemens P4 diffractometer
diffractometer

6/260 scans

Absorption correction:
empirical % scans
(XSCANS; Siemens, 1994)
Tmin = 0.677, Trax = 0.838

6613 measured reflections

5499 independent reflections

Refinement

Refinement on F?

R[F? > 20(F)] =

wR(F?) = 0.202

§=0984

5497 reflections

368 parameters

H atoms: see below

w = U[c2(F2) + (0.1225P)%]
where P = (F? + 2F2)/3

0.060

Mo Ka radiatgon

A=0.71073 A

Cell parameters from 35
reflections

0 = 2.06-12.55°
w=1235mm™!
T=293122)K
Plate

0.70 x 0.58 x 0.48 mm
Pale red

3082 reflections with

I>20()
Rim = 0.030
Omax = 27.50°
h=-1—14
k=-1-—>19
Il=—1—30

3 standard reflections
every 97 reflections
intensity decay: <3%

(A/0)max = 0.00]

Apmax = 0.75 ¢ A‘

Apmin = —070 ¢ A3

Extinction correction: none

Scattering factors from
International Tables for
Crystallography (Vol. C)

Table 1. Selected geometric parameters (/i, °)

C1—C28 1.370 (7)
C1—C2 1.386 (7)
C2—N1 1.348 (7)

C9—Cl10 1.501 (6)
C19—C20 1411 ()
c20—C21 1.343 (1)

CxH3 N,0O3.1".H,0

C2—C5 1.433 (7) C23—N2 1.347 (7)
C3—NI1 1.477 (9) C23—C26 1.393 (7)
Cc5—C7 1.345 (7) C24—N2 1.452 (8)
C7—C8 1.425 (7) C26—C27 1.382 (6)
C8—C9Y 1.376 (6) C27—0t 1.365 (5)
C9—C19 1.416 (6) C28—01 1.371 (5)

* C28—Cl1—C2 120.2 (5) C20—C21—C23 117.9 (5)
C1—C2—Cs 119.4 (5) C26—C23—C21 120.3 (4)
C5—C71—C8 124.1 (5) C27—C26—C23 119.4 (5)
C9—C8—C28 119.6 (9 01—C27—C19 121.1 (4)
C28—C8—C7 114.9 (4) C26—C27—C19 122.1 (4)
C8—C9—CI9 120.0 (4) Cl1—C28—01 116.8 (4)
C8—C9—C10 122.2 (4) 01—C28—C8 120.5 (4)
C19—C9—C10 117.8 (4 C27—01—C28 120.2 (3)
C20—C19—C27 115.6 (4) C2—NI1—C3 1242 (6)
C27—C19—C9 118.4 (4) C23—N2—C24 124.8 (6)
C21—C20—C19 124.7 (5)

The structure was solved by direct methods and refined by
full-matrix least-squares techniques. Thirteen H atoms were
located from difference Fourier maps and their parameters
were refined isotropically. Those of the other H atoms were
fixed geometrically except for the two water H atoms which
were not included in the calculations.

Programs for data collection, cell refinement and data reduc-
tion: XSCANS (Siemens, 1994); structure solution and molecu-
lar graphics: SHELXTL/PC (Sheldrick, 1990); structure refine-
ment: SHELXL93 (Sheldrick, 1993); geometrical calculations:
PARST (Nardelli, 1983).

The authors would like to thank the State Science and
Technology Commission and National Nature Science
Foundation of China for a grant for a major key project
and the Malaysian Government and Universiti Sains
Malaysia for research grant R&D No. 190-9609-2801.
One of the authors (KC) thanks the Universiti Sains
Malaysia for a Visiting Postdoctoral Fellowship.

Supplementary data for this paper are available from the IUCr
electronic archives (Reference: MU1330). Services for accessing these
data are described at the back of the journal.

References

Arbeloa, F. L., Aguirresacona, 1. U. & Arbeloa, 1. L. (1989). Chem.
Phys. 130, 371-378.

Batchelder, J. S., Zewail, A. H. & Cole, T. (1979). Appl. Opt. 18,
3090-3110.

Bhownik, B. B., Huri, R. C. & Rohatgi-Mukherjee, K. K. (1987).
Indian J. Chem. 26A, 95-98.

Herz, A. H. (1974). Photogr. Sci. Eng. 18, 223-237.

Hung, D. N. & Meyer, Y. H. (1992). Appl. Phys. B55, 409-412.

Johnson, G. E. & McGrane, K. M. (1993). Proc. SPIE-Int. Soc. Opt.
Eng. 1910, 6-14.

Nardelli, M. (1983). Comput. Chem. 7. 95-98.

Norland, K., Ames, A. & Taylor, T. (1970). Photogr. Sci. Eng. 14,
295-300.

QOjeda, P. R., Katime, 1. A., Ochoa, J. R. & Arbeloa, I. L. (1988). J.
Chem. Soc. Faraday Trans. 2, 84, 1-8.

Sheldrick, G. M. (1990). SHELXTL/PC Users Manual. Siemens
Analytical X-ray Instruments Inc., Madison, Wisconsin, USA.

Sheldrick, G. M. (1993). SHELXL93. Program for the Refinement of
Crystal Structures. University of Gottingen, Germany.

Siemens (1994). XSCANS Users Manual. Version 2.1. Siemens
Analytical X-ray Instruments Inc., Madison, Wisconsin, USA.

Witimann, M., Penzkofer, A. & Baeumler, W. (1992). Opt. Commun.
90, 182-192.



