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Zinc and aluminum alkyl derivatives Log,ZnR (R = CH;, CH,CH,, CH(CH3),) and LogAl(CH;),[Al(CH,),] of the oxygen
tripod ligand system Log, = [CpCo{P(O)(OEt),};}~ (Cp = #3-CsHj;) have been synthesized by the reactions of the alkyls ZnR,
and AI(CH,); with TlLqg,. The zinc alkyls Log,ZnR are precursors for a series of other half-sandwich complexes Log,ZnX (X

= Cl, I, CH3C02, NO}).

Introduction

We have recently described the use of the nitrogen-donor
poly(pyrazolyl)hydroborato ligands! to provide well-defined co-
ordination environments for a series of monomeric alkyl and
hydride derivatives of the s- and p-block metals.> Here we report
the use of the related oxygen-donor tripod ligand system Log, =
[CpCo{P(O)(OEt),};]~ (Cp = n°-CsHy), recently introduced by
Kliui,? for the synthesis of alkyl derivatives of zinc and aluminum.

Results

The thallium derivative TlLog,, prepared by metathesis of
TINO, with NaLqg,, is a useful reagent for the synthesis of
half-sandwich zinc alkyl derivatives Log.ZnR. Thus, the complexes
LorZnR (R = CH;, CH,CH,, CH(CHy;),) are readily prepared
by the metathesis of ZnR, with TILyg, (eq 1). The alkyl de-

TiLog
ZnR2 _— LOE‘ZDR (1)

rivatives Lo, ZnR are yellow crystalline solids that are soluble
in hydrocarbons. 'H and *C NMR spectra are in accord with
the proposed formulation, and the 'H NMR spectrum of
LogZnCHj, illustrated in Figure 1, is provided as a repesentative
example. Selected NMR data (in which only the cyclopentadienyl
resonances of the Lo, ligand are reported) for all new complexes
are presented in Table I, while a complete table of spectroscopic
data is available as supplementary material.

Al(CH3), reacts with TILgg, (or NaLgg,) to give a binuclear
complex of composition LogAl(CH;),[Al(CHs)s], in which the
tripod ligand is proposed to be coordinated to two different alu-
minum alkyl centers (eq 2). Evidence for the formulation of

AI(CH); —=> Log ACH,),[AKCH,);] ()

LogAl(CH;),[AI(CH,),] is provided by the 'H NMR spectrum
(Figure 2), which shows three singlets due to aluminum methyl
groups in the ratio 1:1:3. The two singlets in the ratio 1:1 are
assigned to inequivalent methyl groups of the [Al(CH3),] group,
with the remaining singlet due to coordinated [Al(CHS,),].
Furthermore, the observation of three sets of triplet resonances
assigned to the methyl groups of the Log, ligand indicates that
the C; symmetry of the tripod ligand has been reduced to C, upon
coordination. A tentative structure for Log, Al(CH,),[Al(CHj),)
that is consistent with the NMR data is shown in Figure 2, in
which a mirror plane passes through Co and the two Al atoms.

The reactions of the zinc alkyl complexes Log,ZnR (R = CH;,
CH,CH,) with HCl, CH;CO,H, and HNO; result in elimination
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of alkane and formation of the corresponding zinc derivative
LogZnX (X = Cl, O,CCHj, NO;). The iodide derivative Log,Znl
is obtained from the reaction of Log,ZnR with I, The LogZnX
complexes (X = Cl, I, CH,CO,, NO,) may also be obtained
independently by the reaction of ZnX, with 1 equiv of MLgg, (M
= Na, Tl) as shown in eq 3.

an: + MLOEt - LOEtan + MX (3)

The molecular structures of the chloride and nitrato derivatives,
Log:ZnCl and Log,Zn(n*-0,NO), have been determined by X-ray
diffraction. Unfortunately, the tripod ligands in Log,ZnCl and
Log:Zn(n*-O,NO) are disordered in 2 manner similar to that for
previously reported structures,* so that detailed analyses of the
structures are not warranted. However, the constitutions of the
molecules are clearly supported by the structure determinations,
as illustrated by Figures 3 and 4 in which only one of the dis-
ordered configurations is shown in each case.

Discussion

The zinc alkyl derivatives Log,ZnR (R = CH;, CH,CH,,
CH(CH,),) are conveniently obtained by the metathesis of ZnR,
with TILog,. The decomposition of [TIR], depositing metallic
thallium, provides an effective driving force for the reaction, in
a manner similar to that observed in the reactions of ZnR, and
MgR, with (poly(pyrazolyl)hydroborato)thallium complexes.?
Although the mononuclear 4-coordinate zinc alkyl complexes are
analogous to those obtained for the tris(pyrazolyl)hydroborato
ligand system, < the product obtained from the reaction of Al-
(CH,), with TlLog, (or NaLgg,) is proposed to be a binuclear
complex of composition Log,Al(CH;),[Al{CHs,);], in which the
tripod ligand is coordinated to two different aluminum alkyl
centers. Precedence for coordination of the Lo, ligand to more
than one metal center is provided by the structures of the sodium
and lithium complexes Nay(Log,);(H;0),° and [LiLgg].6

The reactivity of the zinc alkyl complexes LogZnR (R = CH;,
CH,CH,) is illustrated in Scheme I. Reactions with HCI,
CH,CO,H, and HNO, result in elimination of alkane accom-
panied by formation of the corresponding zinc derivative Log,ZnX
(X = Cl, CH;CO,, NO;). The iodide derivative Log;Znl may
be obtained from the reaction of Lo ZnR with I,. Thus, a series
of half-sandwich derivatives Log,ZnX (X = Cl, I, CH;CO,, NO,),
which complement the very stable sandwich complex (Log,),Zn,’
may be prepared directly from the zinc alkyl complexes Log, ZnR.
Alternatively, the half-sandwich complexes Log,ZnX (X = Cl,
I, CH,CO,, NO,) may be obtained independently by the reaction
of ZnX, with 1 equiv of MLog, (M = Na, TI).

The molecular structures of the chloride and nitrato derivatives,
Log:ZnCl and Log,Zn(n>-O,NO), have been determined by X-ray
diffraction, as shown in Figures 1 and 2. Although the tripod
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Table I. Selected Spectroscopic Data®™

Looney et al.

TH NMR 3C NMR
compd assgnt 4, ppm coupling, Hz assgnt 4, ppm coupling, Hz
Log,ZnCH, 73-CsH; 4.96 $ 7’-CsH; 89.6 d, Jey = 181
Zn-CH, 0.01 s Zn-CH, -16.9 q, ey = 120
Log,ZnCH,CH, 7°-CsHs 4.96 $ 7°-CsH; 89.6 d, Uy = 181
Zn—CH,CH, 0.92 q V=8 Zn-CH,CH, -2.4 t, ey = 119
Zn-CH,CH, 1.91 t, 3 gu =9 q, Joyg=4
Zn-CH,CH, 13.7 q, Jey =123
t, ZJC_H =5
LOE'ZHCH(CH3)2 ﬂs'C5H5 4,96 S ﬂS'CSHs 89.6 d, IJC_H = 181
Zn—CH(CH,), 1.35 spt, WMy =7 Zn-CH(CH,), 10.7 d, Jeg =119
Zn—CH(CH,), 1.95 d,3yu=7 Zn—-CH(CH,), 249 q, ey =121
LogZnl 7’-CsH; 4.84 $ 7°-CsHs 89.8 d, oy =181
LOElZnCl ﬂs‘CSHs 4.84 S 115'C5H5 89.8 d, l.lc_H = 182
LogZn{n*-O,NO) 7-CsH, 485 $ 7°-CsHy 89.8 d, Jey = 182
Log,ZnCO,CH, 7>-CsH; 491 s 7’-CsH; 89.7 d, oy =182
Zn—CO,CH, 2.11 ] Zn-CO,CH, 180.7 s
Zn-CO,CH, 213 q, Uey =127
(Log,)2Zn 7-CsHs 5.16 $ 7°-CsH; 89.1 d, oy = 181
LogAlMe;[AlMe;] 73-CsH; 4.95 $ 7’-CsHy 91.5 d
Al(CH;),Al(CH,); -0.37 $ Al(CH,),[AI(CH,),] -7.6 q
-0.48 s -9.3 q
Al(CH,),Al(CH}), -0.20 s Al(CH,),[Al(CH,);] -59 q

9In C¢Dg. Abbreviations: s = singlet, d = doublet, t = triplet, q = quartet, and spt = septet. ®Only cyclopentadienyl resonances are given for the

Log ligand. “NMR assignments are consistent with observed integrations.
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Figure 1. 'H NMR spectrum of Log,ZnCH, (R’ = OEt).
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Figure 2. 'H NMR spectrum of LogAl(CH;),[Al(CH;);] (R = OE;
a—c subscripts indicate chemically equivalent groups).

ligand in these molecules is disordered, the coordination envi-
ronment about the zinc center in the chloride derivative Log,ZnCl
can be seen to be closely analogous to that in the related 4-co-
ordinate complex {73-HB(3-Bu'pz);}ZnCl (3-Bu'pz =
C,;N,Bu'H,).2 Thus, the Zn—Cl bond distance (2.163 (2) A),

Figure 3. Ball and stick drawing of Log,ZnCl showing only one of the
disordered configurations (see text).

Figure 4. Ball and stick drawing of LogZn(n?*O,NO) showing only one
of the disordered configurations (see text).

the Zn—O distances (average = 1.97 A), and O-Zn—Cl bond angles
(average = 119°) in Lok, ZnCl may be compared with the Zn—Cl
bond distance (2.183 (2) A), the Zn-N distances (average = 2.05
A), and N-Zn-Cl bond angles (average = 122°) in {»>-HB(3-
Bu'pz);}ZnCl. However, the oxygen tripod ligand Lgg, is sig-
nificantly less sterically demanding than the tris(3-tert-butyl-
pyrazolyl)hydroborato ligand, as indicated by the ready formation
of the 5-coordinated complexes Log,Zn(52-0,NO) and Log Zn-

(8) Yoon, K,; Parkin, G. J. Am. Chem. Soc. 1991, 113, 8414-8418,



Zinc and Aluminum Alkyl Derivatives

Scheme 1. Reactivity of Log,ZnR (R’ = OEt)
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(n%-0,CCH,). Although 5-coordination is not common for zinc,
several other complexes that possess 5-coordinate zinc centers have
been reported.’ Indeed, the zinc N-benzoylglycinate pentahydrate
complex, Zn(C;HsCONHCH,CO0,),-5H,0,% is similar to
LogZn(n>-0O,NO) in that the zinc coordination sphere of both
compounds is comprised of only oxygen ligation.

A further illustration of the relatively small steric requirements
of the Log, ligand is the observation that the 6-coordinate sandwich
complex (Log,),Zn" may be obtained as the product of the re-
actions of Lo, ZnR with a variety of substrates, including O, and
H,0. In this regard the oxygen tripod ligand Log, more closely
resembles the unsubstituted tris(pyrazolyl)hydroborato ligand than
the sterically demanding tris(3-tert-butylpyrazolyl)hydroborato
ligand system.

In summary, alkyl derivatives of zinc and aluminum, Lo ZnR
(R = CH;, CH,CH;, CH(CH,),) and Log,Al(CH;),[AI(CH,);],
that are stabilized by the oxygen tripod ligand system Lqg, may
be readily synthesized. The zinc complexes are analogous to those
of the tris(pyrazolyl)hydroborato ligand system, whereas the
binuclear aluminum complex Log,Al(CH;),[Al(CH,);] is unique.
The reactions of the zinc alkyls Log,ZnR result in the formation
of a variety of other half-sandwich derivatives Lo, ZnX (X = Cl,
I, CH,CO,, NO,).

Experimental Details

General Considerations. All manipulations were performed using a
combination of glovebox, high-vacuum, or Schlenk techniques.® Solvents
were purified and degassed by standard procedures. 'H NMR spectra
were measured on a Varian VXR 200 spectrometer. Mass spectra were
obtained on a Nermag R10-10 mass spectrometer using chemical ioni-
zation (NH,) techniques. Elemental analyses were measured using a
Perkin-Elmer 2400 CHN elemental analyzer. Na[CpCofP(O)-
(OEt),};]-xH,0 was prepared by the literature method.!! NMR data
for all new complexes are given in Table L.

Synthesis of TILyg.. A solution of TINO, (10 g, 37.6 mmol) in H,O
(125 mL) was added to a solution of NaLqg, (10 g, 17.9 mmol) in H,0
(90 mL), resulting in the formation of a yellow precipitate. The mixture
was stirred for 6 h at room temperature, and the water was removed

(9) (a) Grewe, H.; Udupa, M. R.; Krebs, B. Inorg. Chim. Acta 1982, 63,

119-124. (b) Bencini, A.; Bianchi, A.; Garcia-Espana, E.; Mangani,
S.; Micheloni, M.; Orioli, P.; Paoletti, P. Inorg. Chem. 1988, 27,
1104-1107. (c) Kimura, E.; Koike, T.; Toriumi, K. Inorg. Chem. 1988,
27, 3687-3688. (d) Kato, M,; Ito, T. Inorg. Chem. 1985, 24, 504-508.
(e) Takahashi, K.; Nishida, Y.; Kida, S. Bull. Chem. Soc. Jpn. 1984,
57,2628-2633. (f) Kai, Y.; Morita, M.; Yasuoka, N.; Kasai, N. Bull.
Chem. Soc. Jpn. 19858, 58, 1631-1635. (g) Harrison, P. G.; Begley, M.
J.; Kikabhai, T.; Killer, F. J. Chem. Soc., Dalton Trans. 1986, 929-938,
(h) Sola, M.; Lledos, A.; Duran, M.; Bertran, J. Inorg. Chem. 1991, 30,
2523-2527 and references therein.

(10) (a) McNally, J. P.; Leong, V. S.; Cooper, N. J. ACS Symp. Ser. 1987,
No. 357, 6~23. (b) Burger, B. J; Bercaw, J. E. ACS Symp. Ser. 1987,
No. 357, 19-97.

(11) Kldui, W. Z. Naturforsch., B: Anorg. Chem., Org. Chem. 1979, 348,
1403-1407.
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under reduced pressure. The residue was extracted into CH,Cl, (2 X 100
mL) and filtered. The solvent was removed under reduced pressure,
giving TlLog, as a yellow solid (11.7 g, 88%). Anal. Calcd for
Ci7H3s09P;CoTL: C, 27.6; H, 4.8. Found: C, 27.6; H, 4.6.

Synthesis of Log,ZnCH;. Zn(CH,), (1.2 mL of a 1.1 M solution in
pentane, 1.32 mmol) was added to a stirred solution of TILyg, (400 mg,
0.54 mmol) in C¢Hg (15 mL), resulting in the immediate formation of
a precipitate of Tl metal. The mixture was stirred overnight at room
temperature and filtered, giving a yellow solution. The solvent was
removed under reduced pressure, giving Log,ZnCH; as a yellow solid
(200 mg, 60%). Lo ZnCH; was recrystallized by addition of pentane
to a concentrated benzene solution. Anal. Calcd for C3H;304P;CoZn:
C, 35.1; H, 6.2. Found: C, 35.3; H, 5.9. MS: m/e 615 (M* + 1).

Synthesis of Log,ZnCH,CH,. Zn(CH,CH,), (0.73 mLofa 1.1 M
solution in hexane, 0.80 mmol) was added to a stirred solution of TILqg,
(300 mg, 0.4 mmol) in C4Hg (25 mL), resulting in the immediate for-
mation of a precipitate of Tl metal. The mixture was stirred for 1 h at
room temperature and filtered, giving a yellow solution. The solvent was
removed under reduced pressure, giving LogZnCH,CH, as a yellow solid
(218 mg, 86%), which was recrystallized from pentane at —78 °C. Anal.
Caled for CiyH,OyP,CoZn: C, 36.2; H, 6.4. Found: C, 36.0; H, 6.2.

Synthesis of Lo, ZnCH(CH,);. Zn[CH(CH,),]; (1.0 mLofa 0.2 M
solution in pentane, 0.20 mmol) was added to a stirred solution of TIL g,
(150 mg, 0.20 mmol) in C¢Hg (20 mL), resulting in the immediate
formation of a precipitate of Tl metal. The mixture was stirred for 2 h
at room temperature and filtered, giving a yellow solution. The solvent
was removed under reduced pressure, giving Log, ZnCH(CH,), as a
yellow solid (40 mg, 31%), which was recrystallized from pentane at -78
°C. Anal. Calcd for C,0H4,0O9P,CoZn: C, 37.3; H, 6.6. Found: C,
38.1; H, 6.1. MS: m/e 644 (M*).

Synthesis of Log,Znl. A solution of NaLgg, (250 mg, 0.45 mmol) in
CH,Cl, (20 mL) was added to a suspension of Znl, (143 mg, 0.45 mmol)
in CH,Cl, (10 mL) and stirred overnight at room temperature. The
mixture was filtered, giving a yellow solution, and the solvent was re-
moved under reduced pressure, giving Log,Znl as a yellow solid (160 mg,
49%). Log,Znl was recrystallized from a mixture of benzene/pentane.
Anal. Caled for C;H,;04P;CoZnl: C, 28.1; H, 4.9. Found: C, 28.3;
H, 4.8. MS: m/e 726 (M* - 1).

Reaction of Lo, ZnR (R = CH,CH,, CH(CH,),) with I,. A solution
of Lo, ZnR (R = CH,CH,, CH(CHj,),) (20 mg) in C¢Dg (0.7 mL) was
treated with I, (ca. 10 mg). Log,Znl and RI were formed quantiatively
after 10 min at room temperature, as observed by 'H NMR spectroscopy.

Synthesis of Loz, ZnCl. A solution of NaLgg, (200 mg, 0.36 mmol)
in CH,Cl, (20 mL) was added to a suspension of ZnCl, (49 mg, 0.36
mmol) in CH,Cl, (10 mL}) and stirred overnight at room temperature.
The mixture was filtered, giving a yellow solution, and the solvent was
removed under reduced pressure, giving Log,ZnCl as a yellow solid (120
mg, 52%). LogZnCl was recrystallized from a mixture of benzene/
pentane. Single crystals for X-ray diffraction were obtained from ace-
tone. Anal. Caled for C;H35,04C1C0Zn: C, 32.1; H, 5.6. Found: C,
32.2; H, 53. MS: m/e 634 (M*).

Reaction of Ly ZnCH,CH, with HCl(aq). A solution of
LogZnCH,CHj, (350 mg, 0.55 mmol) in C4Hg (15 mL) was treated with
HCl(aq) (60 pL of a 12 M solution, 0.72 mmol). The mixture was
stirred for 2 h at room temperature and filtered, giving a yellow solution.
The solvent was removed under reduced pressure, giving Log,ZnCl as a
yellow solid (125 mg, 35%).
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Table II. Summary of Crystal and Intensity Collection Data

LorZn(n*-NO;) Lo ZnCl
formula C,sH;sNO,,P;CoZn  C,;H;,04P,C1CoZn
fw 662.7 636.2
lattice monoclinic monoclinic
cell consts

a, 11.923 (2) 11.882 (2)

b, A 20.352 (4) 20.017 (4)

¢ A 12.170 (2) 12.204 (2)

8, deg 103.31 (1) 106.49 (1)

v, A? 2873.8 (8) 2783.2 (7)
zZ 4 4

P2,/n (No. 14)
Mo Ka (0.71073)

P2,/n (No. 14)
Mo Ka (0.71073)

space group
radiation (A, A)

p(caled), g cm™  1.53 1.52
GOF“ 1.848 1.841
R 0.0627 0.0524
R, 0.0775 0.0723

TR = TIF, = F/T|Fl; Ry = {[Z(F, = F)Y/[Zw(F)*1}'/% GOF
= [[ZW(FD - FC)Z]/[Ndata - Nparams]}l/z; w = [Uz(F) + gFZ]_l'

Synthesis of Lo, Zn(n>-0,NO). A solution of TILgg, (500 mg, 0.68
mmol) in THF (20 mL) was added to a suspension of Zn(NO;),:6H,0
(200 mg, 0.68 mmol) in THF (6 mL), resulting in the formation of a
white precipitate. The mixture was stirred overnight at room temperature
and was filtered, giving a yellow solution, and the solvent was removed
under reduced pressure, giving Log,Zn(n%-0,NO) as a yellow solid (345
mg, 77%). LogZn(n*-O,NO) was recrystallized from a mixture of
benzene/pentane. Single crystals of X-ray diffraction were obtained from
THF. Anal. Caled for C;H30,,NP;CoZn: C, 30.8; H, 5.3; N, 2.1.
Found: C, 30.8; H, 5.1; N, 2.1. MS: m/e 660 (M* - 1).

Reaction of LogZnCH,CH, with HNO;(aq). A solution of
Log:ZnCH,CH; (130 mg, 0.21 mmol) in CgHg (10 mL) was treated with
HNO;(aq) (15 uL of a 15.6 M solution, 0.23 mmol). The mixture was
stirred for 2 h at room temperature and filtered, giving a yellow solution.
The solvent was removed under reduced pressure, giving LogZn(n?-
O,NO) as a yellow solid (100 mg, 74%).

Synthesis of Log,Zn(n*-0,CCH,). A solution of TILqg, (250 mg, 0.34
mmol) in CH,Cl, (20 mL) was added to a suspension of Zn(O,CC-
H,),2H,0 (74 mg, 0.34 mmol) in CH,Cl, (10 mL), resulting in the
formation of a white precipitate. The mixture was stirred overnight at
room temperature and was filtered, giving a yellow solution, and the
solvent was removed under reduced pressure, giving Loz, Zn(n*-0,CCH;)
as a yellow solid (100 mg, 45%). LogZn(n*O,CCH;) was recrystallized
from a mixture of toluene/pentane. Anal. Caled for C gHy0,;P;CoZn:
C, 34.6; H, 5.8. Found: C, 34.6; H, 5.8.

Reaction of LogZnCH,CH; with CH,CO,H. A solution of
LogZnCH,CH; (770 mg, 1.22 mmol) in C¢Hg (30 mL) was treated with
CH;CO,H (110 ¢L, 1.93 mmol). The mixture was stirred overnight at
room temperature and filtered, giving a yellow solution. The solvent was
removed under reduced pressure, giving LogZn(n>-O,CCHj) as a yellow
solid (700 mg, 87%).

Synthesis of Log AI(CH;),[AI(CH;);). AI(CH;); (600 uL of a 2 M
solution in hexane, 1.20 mmol) was added to a stirred solution of TILgg;
(200 mg, 0.27 mmol) in pentane (10 mL), resulting in the immediate
formation of a precipitate of Tl metal. The mixture was stirred for 1 h
at room temperature and filtered, giving a yellow solution. The solvent
was removed under reduced pressure, giving Log, Al(CH;),{Al(CH,);]
as a yellow solid (100 mg, 56%). Anal. Caled for C;;Hs,Al,CoOgP;:
C, 39.8; H, 7.6. Found: C, 39.8; H, 7.5.

Reaction of Log, ZnCH,CH, with O,. A solution of Log,ZnCH,CH;
(100 mg, 0.16 mmol) in benzene (10 mL) was stirred for 5 min under

Looney et al.

O, (1 atm). The mixture was filtered and the solveat removed under
reduced pressure to give (Log),Zn as a yellow solid (50 mg).

Reaction of Lo, ZnCH,CH, with H,0. A solution of Lo ZnCH,CH,
(20 mg) in C¢Dg¢ (0.7 mL) was treated with H,O (14 pL). Over the
period of 1 day Log ZnCH,CH; was converted to the complex (Log),Zn
as shown by 'H NMR spectroscopy.

Synthesis of (Log,),Zn. The following synthesis is adapted from the
original report.t A solution of NaLgg, (200 mg, 0.36 mmol) in CH,Cl,
(15 mL) was added to a stirred suspension of ZnCl, (24 mg, 0.18 mmol)
in CH,Cl, (10 mL). The mixture was stirred overnight at room tem-
perature. The mixture was filtered and the solvent removed under re-
duced pressure, giving (Log,),Zn (40 mg, 20%).

X-ray Structure Determination of Lo, ZnCl and Log, Zn(7*-0,NO).
Crystal data, data collection, and refinement parameters are summarized
in Table II. Single crystals of Log,ZnCl and Log,Zn(9?>-0,NO) were
mounted in glass capillaries and placed on a Nicolet R3m diffractometer.
The unit cells were determined by the automatic indexing of 25 centered
reflections and confirmed by examination of the axial photographs. In-
tensity data were coliected using graphite-monochromated Mo Ka X-
radiation (A = 0.71073 A). Check reflections were measured every 100
reflections, and the data were scaled accordingly and corrected for
Lorentz, polarization, and absorption effects. The structures was solved
using Patterson and standard difference map techniques on a Data
General NOVA 4 computer using SHELXTL.!? Systematic absences were
consistent with the space group P2,/n (No. 14) for both crystals. A
2-fold disorder of the [P(O)(OEt,),] groups of the Lo, ligand about the
Co—Zn vector was evident for both structures, analogous to that previ-
ously reported.* The 2-fold disorder is such that the OEt groups of both
orientations become coincident (or nearly so), so that in effect only two
orientations of the [P(O)] group were observed. The disorder was
therefore modeled by refining the occupancies of the P and O atoms of
the two sets of [P(O)] groups. The site occupancy factors refined to 0.56
and 0.44 for Log,Zn(n*-NO;), and 0.69 and 0.31 for Lyg,ZnCl. Tables
of atomic coordinates and thermal parameters are available as supple-
mentary material.
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