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One-dimensional P-OH- - -O=P hydrogen bonds
restricted by the bulky molecule 2,6-diisopropylphenyl

dihydrogen phosphate

The title compound, C;,H;,OP,, with a bulky group, exhibits
one-dimensional hydrogen-bonded chains of bifurcated P—
OH. . -.O=P interactions. This one-dimensional chain struc-
ture with double P—OH- - -O=P hydrogen bonds is induced
by the bulky isopropyl groups.

Comment

Phosphate groups are attractive molecular building blocks in
crystal engineering to form hydrogen-bond networks (Krish-
namohan Sharma & Clearfield, 2000). Our attention has been
focused on the control of crystal structures through the P—
OH..-O=P hydrogen bond using a bulky phosphate
compound. The title molecule (Kosolapoff et al., 1968), (1), has
a P1—-0O1—C1—C2 torsion angle of —97.2 (2)°. Atoms O3
and O4 form P—OH- - -O=P hydrogen bonds with O2, which
is an acceptor of bifurcated hydrogen bonds formed by the
two neighbouring molecules. Thus, the title compound forms a
one-dimensional chain.

@

Most of the reported hydrogen-bond networks in the di-
hydrogen phosphate or phosphonate state are characterized
by single P—OH---O=P hydrogen bonds (Weakley, 1976;
Calvo & Berg, 1984; Tkachev et al., 1986). Only a few double
P—OH..--O=P hydrogen-bond structures have been
reported: o-hydroxyphenoxymethylphosphonic acid (Choi et
al., 1994) and N-phenyl-1-methylamido-benzylphosphonic
acid (Ignatéva et al, 1989). The bulky isopropyl groups
interrupt the formation of inter-column hydrogen bonds. Both
of the P—OH atoms interact with intra-column phosphate O
atoms. Thus, a one-dimensional chain structure with double
P—OH-: - -O=P hydrogen bonds is induced by the bulky iso-

propyl groups.

Experimental

The title compound was synthesized according to literature methods
(Kosolapoff et al, 1968). The product was recrystallized from
chloroform.
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Crystal data

C2H904P

M, = 25824
Monoclinic, P2,

a =10.0298 (15) A
b =63718 (15) A
c=112238 (14) A
B =100.685 (11)°
V =17049 (2) A®
Z=2

Data collection

Rigaku AFC-5R diffractometer
w-26 scans

2329 measured reflections

2219 independent reflections
1627 reflections with I > 20(I)
Rin = 0.014

D,=1217Mgm™

Mo Ko radiation

Cell parameters from 25
reflections

6 = 14.7-15.0°

n =020 mm"

T=29%()K

Prismatic, colourless

0.30 x 0.20 x 0.20 mm

1

h=0— 14
k=-8-0
[=—-15—>15

3 standard reflections
every 150 reflections
intensity decay: 0.7%

Omax = 30.0°

Refinement

Refinement on F>

R[F?* > 20(F?)] = 0.035

wR(F?) = 0.106

§=1.02

2219 reflections

156 parameters

H-atom parameters constrained

w = 1/[o*(F,%) + (0.0527P)*
+0.1189P]

where P = (F,” + 2F.%)/3
(A/0) max < 0.001
APmax =024 A3
Apuin = —025e A3
Absolute structure: Flack (1983)
Flack parameter = 0.11 (15)

Table 1 .

Selected geometric parameters (A, °).

P1—03 14917 (16)  P1—02 1.545 (2)
P1—04 1.543 (2) P1-O1 1.5668 (18)
03—P1-04 112.98 (12) 04—P1-01 106.74 (11)
03—P1-02 113.17 (11) 02—P1-01 102.83 (11)
04—P1—02 106.75 (12) Cl1—01-P1 123.23 (16)
03—P1-01 113.60 (10)

Table 2

Hydrogen-bonding geometry (A, °).

D—H---A D—H H--A DA D—H---A
O2—Hl1---03" 0.82 1.81 2.624 (3) 175
04—H2---03" 0.82 1.80 2.611 (3) 169

Symmetry codes: (i) —x,y — 1, —z; (i) —x, 3 +y, —z.

The torsion angles about the PO bonds of the two hydroxyl groups
were refined.

Data collection: MSC/AFC Diffractometer Control Software
(Molecular Structure Corporation, 1991); cell refinement: MSC/AFC
Diffractometer Control Software; data reduction: TEXSAN (Mole-
cular Structure Corporation, 1999); program(s) used to solve struc-
ture: SHELXS97 (Sheldrick, 1990); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
TEXSAN; software used to prepare material for publication:
TEXSAN.
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Figure 1
The molecular structure of the title compound, with 25% probability
ellipsoids.

Figure 2
A view of the one-dimensional structure formed by P—OH-:.-O=P
hydrogen bonds.
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