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5,17-Bis(diphenylphosphinoyl)-25,26,27,28-

tetrapropoxycalix[4]arene

The title compound, CgHgsOgP2, possesses crystallographic
twofold symmetry and displays the calixarene cone conforma-
tion. The two symmetry-independent calixarene rings subtend
interplanar angles of 143.06 (3) and 97.71 (4)° to the reference
plane of the bridging C atoms. The phosphoryl O atom accepts
three C—H- - -O hydrogen bonds from the same neighbouring
molecule.

Comment

Phosphine oxides constitute an important class of molecules
that have been extensively studied in coordination chemistry
for three main reasons: (i) they may specifically bind certain
metal ions, in particular, lanthanides and actinides; (ii) they
constitute valuable precursors for the preparation of tertiary
phosphines, suitable in turn for the preparation of transition
metal complexes; (iii) when used as additional ligands in
transition metal catalysed reactions, e.g. carbonylations, they
may drastically modify the outcome of the reaction (Clark et
al., 2002).

As part of our ongoing investigations of the preparation of
phosphorus-functionalized calixarenes (Bagatin et al., 1999),
we recently reported the synthesis of the upper rim di-
phosphorylated calix[4]arene (2) (Wieser-Jeunesse et al.,
1998). The extraction properties of (2) towards rare-earth
metal ions are similar to those of triphenylphosphine oxide
(Burgard et al., 2000). Here we present the structure of (2).

The molecular structure of (2) is shown in Fig. 1; it displays
crystallographic twofold symmetry. Bond lengths and angles
(e.g. those at phosphorus, Table 1) may be considered normal.
The cone conformation of the calixarene core is retained from
the precursor (1). The reference plane of the calixarene,
defined as the mean plane of the bridging C atoms (here C17,
C37 and their equivalents) is exact by symmetry; the rings
C11-C16 and C31-C36 subtend angles of 143.06 (3) and
97.71 (4)°, respectively, to this plane. The distances between
centroids are 4.95 A for C31-C36 and its symmetry-equivalent
ring, and 7.68 A for C11-C16 and its equivalent.

The phosphoryl O atom is directed away from the ring
system in such a way that the angle between the P—=0 vector
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Figure 1
The molecular structure of the title compound in the crystal. Displace-
ment ellipsoids are drawn at the 30% probability level. H-atom radii are
arbitrary.

and the normal to the reference plane is 79.8°. This enables O3
to accept three C—H---O hydrogen bonds from a neigh-
bouring molecule (Table 2 and Fig. 2) related by the 2; axis
parallel to a.

Experimental

Compound (2) was conveniently prepared in a one-step procedure
starting from the dibromocalixarene (1) (see Scheme), and crystal-
lized from dichloromethane/methanol.

Crystal data

Cy4HgsO6P> Mo Ko radiation

M, =993.11 Cell parameters from 65
Orthorhombic, P2,2,2 reflections
a=121097 (15) A 0 =5-25°

b=24311(3) A w=013mm™"

¢ =92090 (15) A T=173(2)K

V =2711.1 (6) A® Block, colourless
Z=2 0.7 x 0.6 x 0.5 mm
D,=1217Mgm™

Data collection

Siemens P4 diffractometer h=-15—8
w scans k=-31—-31
9442 measured reflections [=—-11 -0

3 standard reflections
every 247 reflections
intensity decay: none

6225 independent reflections
5469 reflections with I > 20(1)
Rine = 0.022

Omax = 27.5°

Refinement

w = 1/[o*(F,%) + (0.0541P)%]
where P = (F,” + 2F.%)/3

(A/0) max < 0.001

Apmax = 026 ¢ A73

Apmin = —021 e A3

Absolute structure: Flack (1983),
2713 Friedel pairs

Flack parameter = —0.01 (7)

Refinement on F?

R[F? > 20(F*)] = 0.034

wR(F?) = 0.085

S =1.00

6225 reflections

327 parameters

H-atom parameters constrained

Table 1

Selected geometric parameters (A, °).

P—03 14871 (11)  P—C61 1.8144 (16)
P—Cl4 1.8006 (15)  P—Csl 1.8164 (16)
03—P—Cl4 111.90 (7) 03—P—C51 11270 (7)
03—P—-C61 110.96 (7) Cl4—P—-Cs1 108.90 (7)
Cl4—P—C61 10881 (7)  C61—P—C51 103.16 (7)

Figure 2

Packing diagram of the title compound, viewed parallel to the c axis.
Hydrogen bonds are indicated by dashed lines. H atoms not involved in
hydrogen bonds have been omitted.

Table 2 .
Hydrogen-bonding geometry (A, °).

D—H A D—H H--A D---A D—H---A
C15—H15---03' 0.95 2.36 3.2546 (19) 158
C17—H17A...03! 0.99 2.52 3.4410 (18) 155
C66—H66- - -03! 0.95 2.59 3512 (2) 163

Symmetry code: (i) 1 +x,1—y, —z.

Methyl H atoms were located in difference syntheses, idealized
(C—H =099 A and H-C—H = 109.5°) and refined on the basis of
rigid groups allowed to rotate but not to tip. Other H atoms were
included using a riding model, with fixed C—H bond lengths of
0.95 A (sp® C atoms) or 0.98 A (methylenes). Ujo(H) values were
fixed at 1.2U,q of the parent atom. The absolute configuration was
established solely for the measured crystal, because the bulk sample
is racemic.

Data collection: XSCANS (Fait, 1991); cell refinement: XSCANS;
data reduction: XSCANS; program(s) used to solve structure:
SHELXS97 (Sheldrick, 1990); program(s) used to refine structure:
SHELXL97 (Sheldrick, 1997); molecular graphics: XP (Siemens,
1994); software used to prepare material for publication:
SHELXL97.
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