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The structure of the cation in the ylide hydrochloride
[MesNNHC(0O)C¢H,4-Cl-p]CI-H,O, or C;oH4CIN,O"-CI™--
H,O, is compared with that of the free ylide. Protonation
lengthens the N—C(O) bond but shortens the C—=0 and N—
N bonds by ~0.03 A and increases the dihedral angle between
the phenyl and ylide planes.

Comment

The structures of trimethylammonio—-nitrogen ylides, Me;N(+)-
N(—)X, (I), are known for many of the common electron-
withdrawing stabilizing groups X, such as C(O)CgH,4-Cl-p
[(Ia); Morris et al., 2003], P(O)Ph, [(Ib); Muir et al., 1999],
SO, Tol [(Ic); Cameron et al., 1976], CsCl3N, [(Id); Kartsev et
al., 1994], C(O)Ph [(Ie); Cameron et al., 1972] and NO, [(If);
Smith et al., 1997, Cameron et al., 1972]. These compounds are
bases and form hydrochlorides [Me;sN-NH-X]"-CI~, (II). In
the course of studying the ability of nitrogen ylides, (I), to act
as ligands (Morris et al., 2003), we were surprised to find that
there is no structural example of a corresponding hydro-
chloride, (II) [QUEST and CONQUEST search programs
were used with Version 5.24 of the Cambridge Structural
Database (Allen, 2002; 272 066 entries, November 2002) to
obtain results not otherwise accessible]. Accordingly, we
report here the structure of (Ila) [X = C(O)CsH,4-Cl-p] and
compare it with that of its parent ylide, (Ia).
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Crystals of (Ila) contain equal numbers of [MesNNH-
C(O)C4H,4-Cl-p]* cations, Cl~ anions and water molecules.
Conventional hydrogen bonds link the CI™ anions and water
molecules into infinite chains (Fig. 1 and Table 2) running

cné
Figure 1
A view of (Ila), with displacement ellipsoids shown at the 50%
probability level. Hydrogen bonds are shown as broken lines.

along b; each water molecule bridges Cl™ ions related by the
operation of a 2; screw axis. An N—H---O hydrogen bond
links each cation to a chain. The structure also contains C—
H---Cl hydrogen bonds [C1---Cl1% =3.611 (2) A and C3.--
Cl1' = 3.703 (2) A, symmetry codes: (i) 1 —x, +y, 3 —z;
(iii) 1+x, y, z] and m— interactions between interleaved
phenyl rings (see Fig. 2), which lead to several short C---C
contacts, the shortest being C6- - -C8" [3.308 (2) A, symmetry
code: (iv) 2—x, 1 —y, z] and C8---C10" [3.346 (2) A;
symmetry code: (v) 1 —x, 1 —y, —z]. Except for the C1—
H---Cl1" hydrogen bond, these interactions link different
chains together.

Protonation of (Ia) at atom N1 causes only minor changes
in conformation and bonding. The N1—C4—C5—C6 torsion
angle opens from —5.1 (2)° in (Ia) to —21.17 (18)° in (Ila),
thereby relieving the intramolecular HI.--H6 contact
(223 A). In (Ila), atoms CI2 and C4-C10 are coplanar to
within 0.008 (1) A, and the sequence C3—N2—N1—-C4—-C5
is nearly planar, with torsion angles across N2—N1 and N1—
C4 of 179.31 (11) and —176.70 (11)° [Table 1; c¢f. 178.7 (1) and

Figure 2
A view of the unit-cell contents (H atoms have been omitted).
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—179.7 (1)° in (Ia)]. The N1—C4 and C4—O1 bond lengths in
(ITa) [1.3739 (18) and 1.2212 (17) A] are, respectively, longer
and shorter than the corresponding values in (Ia) [1.338 (2)
and 1.258 (2) A] and (Ie) [1.313 (6) and 1.243 (5) A], indi-
cating less delocalization across the N—C bond in the
hydrochloride, though rehybridization at atom N1 may also be
significant (see below). More surprisingly, given the larger
coordination number of atom N1 in (Ila), its N1—N2 bond
[1.4469 (16) A] is shorter than the value in (Ia) [1.474 (2) A].
The N—N bonds in (Ia)-(If) fall in the narrow range 1.470-
1.476 A, except for the value in (Ib) [1.450 (4) A]. The N2—
N1—C4 angle in (Ila) [119.73 (11)°] is more obtuse than the
angles in (Ia) [113.5 (1)°] and (Ie) [114.2 (3)°]. A change in the
hybridization at atom N1, so that it contributes more s char-
acter to the N1 —N2 and N1—C4 bonds of (Ila) than to the
corresponding bonds of (Ia), would explain these trends.
Although the Me;N(+)NHCH,CH,CO, zwitterion is
formally analogous to (II), its three-coordinate N atom is
linked to the unsaturated —CO,~ group through a fully satu-
rated C atom, resulting in marked differences in coordination
(N-N=1491 A, N—C=1444 A and N-N—C=113.9%
Kemme et al., 1983; Allen, 2002) from (Ila).

The atomic U7 values are moderately well reproduced by a
TLS analysis (Schomacher & Trueblood, 1968) [R, = (AU?/
U*)"? = 0.13]; they also pass the Hirshfeld (1976) rigid-bond
test, the worst discrepancy being AU = 0.0021 (8) A2 for C4—
Ol.

Experimental

An aqueous solution of the parent ylide was prepared according to
the method of Morris et al. (2003). It was then added to an equimolar
quantity of 0.1 M HCI. The resulting solution was concentrated by
heating in a rotary evaporator; crystals of the title compound preci-
pitated on cooling.

Crystal data

C1oH4CIN,O*-CI™-H,0
M, = 267.15
Monoclinic, P2,/c
a=70302(2) A
b=99377(2) A
c=17.8571(5) A

B = 98279 (1)°

V = 123457 (6) A3
Z=4

Data collection

Nonius KappaCCD diffractometer
Thick-slice w scans

10 868 measured reflections

2806 independent reflections

2465 reflections with I > 20(1)

Refinement

Refinement on F?

R(F) =0.030

wR(F?) = 0.073

§=1.05

2806 reflections

160 parameters

H atoms treated by a mixture of
independent and constrained
refinement

D,=1437Mgm™
Mo Ko radiation

Cell parameters from 2648

reflections
6 =1.0-27.5°
n=0.51 mm™
T=100(2) K
Needle, colourless
0.40 x 0.12 x 0.12 mm

1

Rine = 0.049
Ormax = 27.5°
h=-9->09
k=-12— 12
I=-23 23

w = 1/[o*(F2) + (0.026P)*

+0.67P]

where P = (F2 + 2F?)/3

(A6 ) max < 0.001
Apmax =035 A7?
ApPmin = —029¢ A7

Table 1 .

Selected geometric parameters (A, °).

c4—o1 12212 (17) C4—C5 1.4956 (19)
C4—N1 13739 (18)  NI—N2 1.4469 (16)
0O1—C4—N1 123.85 (13) C4—N1—N2 119.73 (11)
01—-C4—-C5 122.22 (12) C4—N1—H1 122.0 (12)
N1—C4—C5 113.92 (12) N2—N1—Hl 1123 (12)
N1—C4—C5-C6 —21.17 (18) C5—C4—N1—N2 —176.70 (11)
N1—-C4—-C5—C10 159.46 (12) C4—N1—-N2—-C3 179.31 (11)
Table 2 .

Hydrogen-bonding geometry (A, °).

D-H--A D—H H--A D---A D—H---A
N1—HI.--O1W 0.86 (2) 1.92 (2) 27813 (17) 176 (2)
O1W—HIW-..Cll 0.89 (2) 230 (2) 3.1497 (12) 160 (2)
O1W—H2W- . -CIT! 0.78 (3) 2.40 (3) 3.1745 (12) 175 (2)

Symmetry code: (i) 1 —x,y — % IE -z

H atoms bonded to atoms N1 and O1W were refined freely. The
positions of the other H atoms were finally determined using riding
constraints assuming C—H bond lengths of 0.95 and 0.98 A,
respectively, for Csp” and Csp” atoms. For each methyl group, a single
orientation parameter was also refined.

Data collection: COLLECT (Nonius, 2000); cell refinement: HKL
SCALEPACK (Otwinowski & Minor, 1997); data reduction: HKL
DENZO (Otwinowski & Minor, 1997) and SCALEPACK; structure
solutoin: SHELXS97 (Sheldrick, 1997); structure refinement:
SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEP-3
(Farrugia, 1997); software used to prepare material for publication:
WinGX (Farrugia, 1999).

The authors thank the EPSRC and Glasgow University for
support.

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: GD1295). Services for accessing these data are
described at the back of the journal.
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