132

C2 —0.1373 (3) 0.2843 (4) 0.47678 (13) 0.0411 (7)
C3 0.0062 (3) 0.2610(4) 0.51362 (12) 0.0398 ()
C4 0.1387 (3) 0.1887 (4) 0.48489 (13) 0.0425 (7)
G5 0.2797 (4) 0.1658 (4) 0.51948 (15) 0.0529 (8)
C6 0.2906 (4) 0.2180 (5 0.5846 (2) 0.0606 (9)
c7 0.1649 (4) 0.2875 () 0.61389 (15) 0.0576 (9)
Cc8 0.0176 (4) 0.3088 (4) 0.57953 (13) 0.0467 (7)
9 —0.1201 (4) 0.3771 (4) 0.60619 (14) 0.0557 (8)
Ci0 —0.2570 (4) 0.3957 (5) 0.56952 (15) 0.0573 (8)
Cl11 —0.2681 (3) 0.3501 (4) 0.50381 (14) 0.0506 (8)
C12 —0.0239 (4) 0.1291 (5) 0.31447 (14) 0.0577(9)
0)] 0.5870 (2) 0.2011(3) 0.84757 (9) 0.0587 (6)
02 0.6843 (2) 0.0797 (3) 0.76138 (11) 0.0656 (7)
C13 0.5721 (3) 0.1223 (4) 0.79357 (14) 0.0476 (7)
Ci4 0.4064 (4) 0.0808 (5) 0.7681 (2) 0.0645 (9)
olw 0.3749 (2) 0.0269 (3) 0.36254 (10) 0.0582 (6)

Table 2. Selected geometric parameters (fi, °)

NI—CI 1318(3)  C5—C6 1.406 (4)
N1—C4 1406(3)  C6—C7 1.360 (5)
N2—CI 1315(4)  C1—C8 1.410 (4)
N2—C2 1409(3)  C8—C9 1417 (4)
C1—CI12 1488(4)  C9—Cl0 1.356 (4)
c2—C1l 1.365(4)  Cl10—Cl1 1.405 (4)
C2—C3 1.409 (4) 01—C13 1.265 (3)
C3—C4 1.410 (4) 02—C13 1238 (3)
C3—C8 1413(4)  CI13—Cl4 1.504 (4)
C4—Cs 1368 (4)

C1—N1—C4 122.8(2) N1—C4—C3 116.7(2)
Cl—N2—C2 1224 (2) C4—C5—C6 118.4 (3)
N2—C1—N1 120.9(2) C7—C6—C5 121.9(3)
N2—CI—C12 119.5(2) C6—C7—C8 120.7(3)
N1—C1—C12 119.5(3) C7—C8—C3 117.93)
CI1—C2—N2 121.8(2) C7—C8—C9 124.6 (3)
C11—C2—C3 121.2(3) C3—C8—C9 117.4 (3)
N2—C2—C3 117.0(2) C10—C9—C8 120.9 (3)
C2—C3—C4 120.1(2) C9—C10—Cl1 121.8(3)
C2—C3—C8 120.1(3) C2—C11—CI0 118.6 (3)
C4—C3—C8 119.9(3) 02—C13—01 124.0(3)
C5—C4—nN]I 1220 (3) 02—C13—Cl4 119.3 (3)
C5—C4—C3 121.2(3) 01—C13—Cl14 116.6 (3)

Table 3. Hydrogen-bonding geometry (A, °)
D—H.- A D—H H--A DA D—H . A

NI—HI. . .01W 0.86 1.82 2678 (3) 173
N2—H2. - .01’ 0.86 1.78 2639 (3) 172
OlW—H1W-..Ol" 0.77 2.08 2.737(3) 143
OlW—H2w. ..02" 0.77 1.97 2.712(3) 161

Symmetry codes: (i) x — 1,4 — y,z — 45 G x, § =y, 2 — 45 (i)
l—x,—y,1 —z

Data collection: XSCANS (Fait, 1991). Cell refinement: XS-
CANS. Data reduction: XSCANS. Program(s) used to solve
structure: SHELXS86 (Sheldrick, 1990). Program(s) used to re-
fine structure: SHELXL93 (Sheldrick, 1993). Molecular graph-
ics: PLUTO82 (Motherwell, Sussman & Beebf, 1982) and
ORTEPII (Johnson, 1976). Software used to prepare material
for publication: SHELXL93. Geometric calculations: PARST
(Nardelli, 1983).

The authors thank the Council of Scientific and
Industrial Research (CSIR) and the University Grants
Commission (UGC), India, for financial support.

Lists of structure factors, anisotropic displacement parameters, H-
atom coordinates and complete geometry have been deposited with
the IUCr (Reference: FG1235). Copies may be obtained through The
Managing Editor, International Union of Crystallography, 5 Abbey
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Abstract

Molecules of the title compound, CssHssN,O4, are
centrosymmetric and the two pyrene rings are anti with
respect to one another across the crown ether ring. No
packing via m—m interaction between the pyrene planes
is observed.

Comment

Charge-transfer (CT) molecular complexes have found
wide application in the field of electronic devices as
well as in chemistry. X-ray crystallographic studies
of these complexes may provide direct information
on the charge-transfer interaction in the ground and
excited states (Winnik, 1993; Fabrizzi & Poggi, 1995;
Petrov, Borisenko, Alfimov, Fiebig & Staerk, 1996).
Interesting types of electron-acceptor and electron-donor
molecules have recently been discovered which have
aroused interest in CT complexes and their possible
applications as chromoionophores and fluoroionophores
(Lohr & Vogtle, 1985). It has been found that the
azacrown ethers act as electron donors in a typical
exciplex-forming system involving an appropriate elec-
tron acceptor (Petrov et al., 1996). We have investi-
gated the complexation behavior of the title compound,
(1), with various metal ions in the excited singlet state

Acta Crystallographica Section C
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(Kubo & Sakurai, 1996a,b). We report here the struc-
ture of (1) with the aim of contributing to a deeper
understanding of CT complex systems.

0
o

/\

¢y
(Lo o
SO
Q (¢))

It is clear that the two pyrene units adopt an anti
conformation with the crown ether ring. The pyrene
ring of (1) is close to the N atom of the crown
ether; the distance between the Cl1 and N1 atoms
[2.505 (3)A] is shorter than the sum of their van der
Waals radii (3.05 A) No 7 interaction is evident in
the crystal packing; the distance between the pyrene
planes is greater than 40A substantially larger than
that in pyrene itself (3.53 A) (Robertson & White, 1947,
Camerman & Trotter, 1965; Cohen, 1979).

The total C—C bond distance in the pyrene unit of
(1) is 26.645 A which is close to that of pyrene itself

Fig. 1. The molecular structure of (1) showing 50% probability
displacement ellipsoids. [Symmetry code: (i) —x, 1 —y, 1 —2.]
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(26.83 A; Camerman & Trotter, 1965). The C—N1 bond
lengths are not significantly shorter than the single C—
N bond length [1.472(5) A] given by Lide (1990). This
means that intramolecular charge transfer can take place
readily between the pyrene unit and the N atom in (1)

in the ground state as well as in the excited state.

Experimental

The crystal of (1) was prepared by the condensation of 1,10-
diaza-18-crown-6 with 1-pyrenylmethyl bromide (Kubo &
Sakurai, 19964,b), followed by recrystallization from chloro-

form.

Crystal data

CasHasN2O4

M, = 690.89
Monoclinic
P2|/a
a=11503(2) A
b=18218(5) A
c=9.30522) A

8 = 110.359 (5)°
V=1828.2(7) A?
Z=2

D, =1255Mgm™
D,. not measured

Data collection

Enraf-Nonius FR590 diffrac-
tometer

w—20 scans

Absorption correction:
empirical via 1 scans
(North, Phillips &
Mathews, 1968)
Tin = 0.821, Thax =
0.882

3687 measured reflections

3468 independent reflections

Refinement

Refinement on F?
R(F) = 0.0474
wR(F?) = 0.1506
S = 1.030
3467 reflections
235 parameters
H atoms riding
w = U[o?(F2) + (0.0734P)
+ 0.4436P]
where P = (F2 + 2F)/3

Cu Ka radiation

A=154184 A

Cell parameters from 25
reflections

6 = 22-42°

g = 0627 mm™'

T=29(2)K

Prism

0.35 x 0.30 x 0.20 mm

Pale yellow

2551 observed reflections

1> 20(D]
Rint = 0.0245
Omax = 69.95°
h=-13 - 14
k=-22-0
I=-11-0

3 standard reflections
frequency: 120 min
intensity decay: 0.9%

(A/0)max < 0. 001

Apmax = 0483 ¢ A_

Apmin = —0.149 ¢ A3

Extinction correction: none

Atomic scattering factors
from International Tables
for Crystallography (1992,
Vol. C, Tables 4.2.6.8 and
6.1.1.4)

Table 1. Fractional atomic coordinates and equivalent
isotropic displacement parameters (A?)

Ueq = (1/3)E;X,Ujja] a} aj.a;.

X y Z ch
Ol 0.07565 (12) 0.57194 (8) 0.87381 (15) 0.0621 (4)
02 —0.14831 (12) 0.59055 (7) 0.59411 (15) 0.0595 (4)
N1 0.27300 (13) 0.48181 (8) 0.6914 (2) 0.0503 (4)
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cl 0.4436(2) 056885 (11)  0.6988(2) 0.0533 (5)
2 05181 (2) 0.60889 (13)  0.8237(2) 0.0640 (5)
c3 0.5669 (2) 067641 (13)  0.8085(2) 0.0650 (5)
c4 0.6041(2) 0.77288(12) 06413 (3) 0.0682 (6)
cs 0.5876 (2) 0.79812(12) 05005 (3) 0.0707 (6)
cs 0.4921(2) 0.78615(13)  0.2185(3) 0.0768 (6)
c1 0.4120 (3) 074959 (15)  0.0915(3) 0.0872 (8)
C8 0.3493 (2) 0.68824 (13) 0.1075 (3) 0.0757 (6)
9 0.3082 (2) 059389 (11) 02754 (2) 0.0582(5)
clo 0.3308 (2) 056449 (11) 04161 (2) 0.0545 (5)
cit 0.4129(2) 0.59988 (10)  0.5512(2) 0.0478 (4)
c12 0.5456 (2) 070643 (11)  0.6644(2) 0.0564 (5)
c13 0.5088 (2) 076172(11)  0.3660 (3) 0.0610 (5)
Cl4 0.3659 (2) 0.65992(11)  0.2540(2) 0.0569 (5)
Cis 0.4461 (2) 0.69703(10)  0.3845(2) 0.0516 (4)
Cl6 0.4667 (2) 066821 (10)  0.5342(2) 0.0489 (4)
C17 0.4055 (2) 0.49140 (11} 0.7200 (2) 0.0580 (5)
Cis 0.2371(2) 051793 (1) 0.8095 (2) 0.0552 (5)
c19 0.0998 (2) 052796 (12) 07611 (2) 0.0586 (5)
C20 —0.0501 (2) 057246 (12)  0.8628(2) 0.0640 (5)
c21 —0.1321 (2) 0.62093(12)  0.7397 (2) 0.0645 (5)
22 0.2343(2) 037029 (1) 0.5272(2) 0.0620 (5)
c23 0.2395 (2) 040389 (11)  0.6771(2) 0.0615 (5)

Table 2. Selected geometric parameters (A, °)

01—C20 1.414(2) N1—C23 1.465 (2)
01—C19 1422 (2) C1—C17 1511 (3)
02—C22' 1408(2)  CI8—CI9 1.496 (2)
02—C21 1414 2) C20—C21 1.494 (3)
N1—CI18 1459(2)  C22—02' 1.408 (2)
N1—C17 1464(2)  C22—C23 1.506 (3)
C20—01—Cl19 114.06 (14) CI8—N1—C23 111.77 (15)
C22'—02—C21 113.02(15) NI—C17—Cl 114.76 (15)
CI8—NI—CI7—Cl  —69.1(2)  CI7—NI—CI8—CI9 16352
C23—NI1—C17—ClI 1660(2)  C23—NI—CI8—CI9 —72.1(2)
C2—CI—C17—NI 1128(2)  02—C22—C23—N1  —57.8(2)

Symmetry code: (i) —x, 1 —y, 1 —z.

All H atoms were located at ideal positions and included in
the refinement, but were restrained to ride on their bonded
atoms. The isotropic displacement parameters of the H atoms
were held fixed to 1.2Ue, of their riding atoms.

Data collection: CAD-4 Software (Enraf-Nonius, 1989).
Cell refinement: CAD-4 Software. Data reduction: MolEN
(Fair, 1990). Program(s) used to solve structure: S/R92
(Altomare et al., 1994). Program(s) used to refine structure:
SHELXL93 (Sheldrick, 1993). Molecular graphics: Xtal GX
(Hall & du Boulay, 1995). Software used to prepare material
for publication: SHELXL93.

This work was supported by a Grant-in-Aid for
Encouragement of Young Scientists from the Ministry
of Education, Science and Culture, Japan (08740554).

Lists of structure factors, anisotropic displacement parameters, H-
atom coordinates and complete geometry have been deposited with
the IUCr (Reference: HA1169). Copies may be obtained through The
Managing Editor, International Union of Crystallography, 5 Abbey
Square, Chester CHI 2HU, England.
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Abstract

In the crystal structure of the title compound,
C¢H,;N;04P4H,0, the amino group is protonated by
the phosphate group. The phosphate group is trans pla-
nar to the central asymmetric C atom and projects out
the plane of the imidazole ring. The crystal structure is
stabilized by a three-dimensional network of all possible
hydrogen bonds.

Comment

L-Histidinol phosphate is an intermediate in histi-
dine biosynthesis (Ames & Mitchell, 1955; Ames
& Horecker, 1956). It is derived enzymatically from
imidazoleacetate phosphate catalyzed by imidazole-
acetol phosphate transaminase and further converted
to histidinol by histidinol phosphate aminotransferase
(Martin & Goldberger, 1967; Henderson & Snell,
1973). Recently, the homology of aspartate, tyrosine
and histidinol phosphate aminotransferases has been re-
ported from the investigation on evolutionary relation-
ships among vitamine Be-dependent aminotransferases
(Metha, Hale & Christen, 1989, 1993). It is important,
therefore, to determine the fine structure of the substrate
for these transferases in order to elucidate the structural
mechanism of the enzymatic action.
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