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Reaction of 2,6-diphenylphenol (HOCgH3Ph,-2,6) with "BuLi, NaH, KH, or Rb or Cs metal in benzene gives the
solvent-free complexes [M(OA)], in excellent yield. The complex [Rb(OCgHsPh2-2,6)]« exhibits a ladderlike structure
in the solid state with triply bridging oxygen atoms and Rb—O distances of 2.743(3), 2.930(2), and 2.973(2) A. The
Rb cations interact with the sr-electron cloud of the arene moieties, giving rise to a high Rb coordination number.
The cesium-containing congener forms a layered, columnlike structure consisting of [Cs,(u2-OAr)] units, with nearly
identical Cs—O distances of 2.945(2) and 2.947(2) A. The individual layers are held together solely by Cs—arene
sr-interactions.

Introduction been reported. Substantially fewer potassium-containing
derivatives are knowh?9:34.354244while even fewer rubidium

The structural chemistry of group 1 metal complexes has i .
been the focus of much research. The reactivity and structure?nd cesium aryloxide complexes have been structurally char-

of these complexes are intimately related, and thus, knowl- acterized. Examples of these include the picrate complexes
edge of their structures is important for an understanding of [RP#z-OCH2(NO2)5-2,4,6)k and [Csfiz-OCcH2A(NO,)s-

their reactivity. These materials are often found as aggregates>#:6)k*'°the racemic binaphthoxide solvates [Rb(GHG-
(dimers, trimers, etc.) in the solid state and in solution, and C10HsOH)]*(HOC10HeC10HsOH) and CS[OGoHeC1oHsOH]-

they exhibit a wide variety of solid-state structutesThe  (HOCiHsC1H:OH),*> and the phenoxide complex [Cs-
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1 metals, a large number of structurally characterized (12) f\?nCKFCnﬁgth-s’g"&’g%g"i%agﬂ%? Willard, P. G.; Nichols, M. AJ.
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(OCH5'Pr-2,6).“¢ The picrate and phenoxide complexes
adopt polymeric structures in the solid state.

We recently reported a series of mixed group 1 metal/
germanium 2,6-diphenylphenoxide cage complexespM(
OCH3Ph-2,65Ge] (M = Li, Na, K, Rb, Cs), which are
synthesized from the alkali metal phenoxides [MBIgPh-

2,6] and Gel.4” During the course of this study, we prepared
the complete series of solvent-free alkali metal 2,6-diphen-
ylphenoxide complexes [MOgEl;Ph>-2,6]. We now wish to

report the syntheses of these compounds and the structures

of the two heaviest congeners, [Rb(EHgPh-2,6)) and [Cs-
(OCsH3Phy-2,6).

Results and Discussion

Synthesis of Solvent-Free Complexes of [MOg13Ph,-
2,6] (M = Li, Na, K, Rb, Cs). The alkali metal complexes
[M(OC¢H3sPh-2,6)] were prepared via three different routes,
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as shown in Scheme 1. The reactions were carried out in
benzene solvent, and therefore coordinating solvents such
as THF or E4O are absent from their molecular formula as
confirmed by elemental analysis. The lithium complex
[LiI(OCeH4PR-2,6)] (1) was synthesized via reaction of 2,6-
diphenylphenol withBuLi in benzene, resulting in formation
of butane gas as the side product. Complez soluble in
benzene but can be obtained in the solid form by layering a
benzene solution df with hexane, resulting in precipitation
of the pure product. We have previously reported the
synthesis ofl in hexane and its use for the preparation of
other metal aryloxide specié%,>! and an etherate df has
also been reported and used for the preparation of bis(2,6-
diphenylphenoxide) complexes of tungsteand niobiunt3

The sodium and potassium complexes [Nag@®h-2,6)]
(2) and [K(OGH3Ph-2,6)] (3) were prepared by reaction
of the corresponding alkali metal hydride with a benzene
solution of 2,6-diphenylphenol. These materials readily
precipitate from benzene solution, and use of a slight excess
of the phenol allows isolation of pure solid product after
washing with hexane and drying vacua Rapid evolution
of dihydrogen was observed in both cases; gas evolution was
observed for a longer period of time in the preparatioB,of
indicating the reaction which yields compl@proceeds to
completion more rapidly than that for compl@xComplex
2 has been previously reported as diethyl efAdidF 5558

(48) Smith, G. D.; Fanwick, P. E.; Rothwell, I. lorg. Chem1989 28,
618.

(49) Smith, G. D.; Fanwick, P. E.; Rothwell, I. B.Am. Chem. So4989
111, 750.

(50) Smith, G. D.; Visciglio, V. M.; Fanwick, P. E.; Rothwell, I. P.
Organometallics1992 11, 1064.

(51) Chesnut, R. W.; Durfee, L. D.; Fanwick, P. E.; Rothwell, I. P.; Folting,
K.; Huffman, J. C.Polyhedron1987 6, 2019.

(52) Couturier, J.-L.; Paillet, C.; Leconte, M.; Basset, J.-M.; Weiss, K.
Angew. Chem., Int. Ed. Endgl992 31, 628.

(53) Williams, D. N.; Mitchell, J. P.; Poole, A. D.; Siemeling, U.; Clegg,
W.; Hockless, D. C. R.; O'Neil, P. A.; Gibson, V. @. Chem. Soc.,
Dalton Trans.1992 739.

(54) Darensbourg, D. J.; Yoder, J. C.; Struck, G. E.; Holtcamp, M. W.;
Draper, J. D.; Reibenspies, J. Hhorg. Chim. Actal998 274, 115.
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or dioxané&® solvates and applied to the synthesis of the
lanthanoid complexes [Na({®CsH.Ph-2,6}4] (Ln = Nd

or Er)5556 Potassium 2,6-diphenylphenoxide has been re-
ported as the THF solvate on three separate occa&ldiis.
Hence, this study represents the first isolatior2 @ind 3 as
solvent-free complexes.

The rubidium and cesium complexes [Rb(EPh-2,6)k
(4) and [Cs(OGH3Ph-2,6)k (5) were obtained via reaction
of the pure metal with a benzene solution of the phenol.
Neither4 nor5 has been previously reported in the literature,
although the solvent-free cesium aryloxide complex [Cs-
(OCeHsPr»-2,6)) (6) is known and has been structurally
characterized® it has also been used for the preparation of
[Csy(La{ OCsH3PL'-2,6} 5].%° In the syntheses af and5, an
excess of the phenol was again employed, resulting in 53
complete co_nsumpt|_0n of the alkali metal after stlrrmg for Figure 1. ORTEP diagram of [Rb(O@sPh»-2,6)}. (4) illustrating the
18 h. Evolution of dihydrogen was also observed in these environment about rubidium. Thermal ellipsoids are drawn at 50%
reactions, although at a much slower rate than for the probability.
syntheses a? and3. Compoundégl and5 readily precipitate
from benzene solution which allows for their facile isolation.
Structures of [RbOC¢H3Ph,-2,6] (4) and [CsOGH3Phy-
2,6% (5). Compound4 crystallizes in the space grolq2i/c
and forms an extended array of RbOAr groups which
assemble in an infinite ladder structure. The structurd of
consists of a series of planar & trapezoid “rungs” which
generate an extended ladderlike array via reflection about
an inversion center followed by translation of the,Rp
fragment. Each rubidium atom is bound to three oxygen
atoms, and each oxygen atom is connected to three rubidium
atoms. An ORTEP diagram illustrating the environment ,
about rubidium is shown in Figure 1, a section of the Figure 2. Diagram illustrating a portion of the extended array4of
extended framework is illustrated in Figure 2, and selected ] A
bond lengths and angles are summarized in Table 1. The{é‘gggéh@e}fgtg;ﬁ%nd Distances (A) and Angles (deg) for
closest Rb-O(1) contact of 2.734(3) A is in all cases between :

a rubidium atom and an oxygen atom that comprise a “rung” 25:88,),) 22573;((%) Sggg)) 39133((?)
of the ladder. The RbO(1) contact of 2.930(2) A occurs Rb—C(2) 3.290(4) Rb-C(1) 3.632(3)
between Rb and the other oxygen atom of the trapezoid, Rb-C(21) 3.251(4) REC(22) 3.552(4)
while the longer RbB-O(1) distance of 2.973(2) A occurs Eﬁiggg’) 3? '364337((44)) Sg"_ggég 2;2?1523
between Rb and an oxygen atom of an adjacent trapezoid. Rb—C(66) 3.324(4)

Both the O(1)-Rb—0(1) and Rb-O(1)—Rb angles along O(1)-Rb—O(1") 155.5(1) Rb-O(1)-RY 155.5(1)
the sides of the ladder are 155.5(1The O(1)-Rb—0O(1) O(1)-Rb—O(1) 96.20(7) O(1)-Rb—0O(1") 96.50(7)

angles within a single trapezoid have a value of 96.20(7)
while the O(1}-Rb—0(1) angles where one of the oxygen  The rubidium atoms it are coordinated to the carbon
atoms belongs to an adjacent trapezoid have a value ofgtoms of the 2,6-diphenylphenoxide moieties viathelec-
96.50(77. tron cloud. These interactions occur along the sides of the
ladder, but not across the rungs of the ladder. There are two
(59) glizrllt(ént,)'B.L\;/v?eve\l/%?Eih Fj.%;.;ﬁ/?/?]%é,T'A;. Hofls, R V.o r?q%ontltégé L:  types of interactions: fivéntratrapezoidal contacts between
1729. the Rb atom and the carbon atoms on the 2,6-diphenylphen-
(56) Deacon, G. B.; Feng, T.; Junk, P. C.; Skelton, B. W.; White, AJH. oxjde group, and a similar set of five intertrapezoidal

Chem. Soc., Dalton Tran4997, 1181. . . . .
(57) Casado, F.; Pisano, L.; Farriol, M.; Gallardo, I.; Marquet, J.: Melloni, contacts. In the intratrapezoidal case, two of these interactions

(58) % J. Ofg- CAhe[n2300§5k]32A2- Chem. S02000 122 5012 are between Rb and the C atoms of the phenoxide ring, with
vans, P. A.; Leanhy, D. . AM. em. S0 . . .

(59) Allcock, H. M.; Coley, S. M.; Morrissey, C. Macromolecule4994 distances of 3.183(3) A for thipso-C contact and 3.290(4)
27,2904, _ _ _ A for the ortho-C contact. The remaining three interactions

(60) g'riggﬁ‘(’);:igs'\geggfk' VoM P B Tan, Yo van BolhuispEta occur between Rb and the C atoms of theho-phenyl

(61) O’Donoghuel,I M. B.; Schrock, R. R.; LaPointe, A. M.; Davis, W. M. substituents, with distances of 3.251(4), 3.552(4), and
Organometallics1996 15, 1334.

(62) Wilkerson, M. P.; Burns, C. J.; Morris, D. E.; Paine, R. T.; Scott, B. 3.637(4) A for the Rb—C(Zl), Rb—C(?Z), .and RhC(ZG)
L. Inorg. Chem 2002 41, 3110. contacts. However, for thiatertrapezoidal interactions only
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Figure 4. Diagram illustrating the extended array &f

Table 2. Selected Bond Distances (A) and Angles (deg) for
individual Cs(OAr), dimeric fragment. Thermal ellipsoids are drawn at [Cs(OGH3Ph-2,6)k (5)
50% probability.

Cs-O 2.945(2) CsO 2.947(2)
: : T : Cs—C(61) 3.675(3) CsC(62) 3.650(3)
one contact with the phenoxide ring is present, with a Cs-0(63) 3677(3) CsC(64) 3.705(3)

distance of 3.632(3) A. There are also four intertrapezoidal Cs—C(65) 3.702(3) CsC(66) 3.704(3)
distances with anrtho-phenyl ring which measure 3.157(4),
3.343(4), 3.674(4), and 3.324(4) A for the RB(61), Rb—
C(62), Rb—C(65), and Rb-C(68) contacts, respectively.
Therefore, the 10 RBC close contacts and 3 Ri©® bonds
result in a formal coordination number of 13 for rubidium.
Although4 is the first rubidium/aryloxide system to exhibit
an infinite ladderlike structure, a number of similar rubidium-
containing complexes contain this structural motif. The
structure of the rubidium phosphide complex [Rb(THF)-
(HPGsH2Pri3-2,4,6)] (7) is very similar to that of4.%3 This
material consists of a series of ®b fragments which
generates an infinite ladder in the same manner as the.Rb are slightly more acute, measuring 86.22(5)
fragments ird. However, the ladder structure ftis puckered The extended structure Bfcan be described as individual
and exhibits P-Rb—P angles of 142.77(3and 141.47(%) . .
and Rb-P—Rb angles of 166.17(5pnd 165.32(6) Similar  (C2(4xOANa] fragments stacked in a layered fashion. The
puckered-ladder structures were found for the heavy groupmdw'clual fragmenis are attached io one another by an

. . _ alternating up-and-down pattern of @&phenyl interactions.
1 metal-phosphide complexes [M(THF)P(SiMgx (M = . o L
K, Rb, Cs}* as well as for [KP(H)Mes*] (Mes* = 2,4,6- Two of the fourortho-phenyl rings within an individual [Gs

BusCsHy).%° Complexes of the lighter group 1 metals which Eﬁg-otﬁr)z]tfragmen_t parUupe:;e |r: tge_?ﬁ |nt§ract|or_1$(,j.vyzllel
exhibit a ladderlike structure are also known, as in [Li(THF)- € other two remain uncoordinated. 1hus, In one individua

PHCYy}.5¢ Additionally, each Rb atom ii is n°-coordinated fragment, theortho-phenyl ring containing C(61)C(66) is

to the aryl substituent attached to the adjacent phosphorusbound to the cesium atom in the layer above, while the

atom, with Rb-C distances ranging from 3.116(4) to symmetry relate@rtho-phenyl ring on the opposite side of
3 659;(6) A the [Cs(u2-OAr),] trapezoid is bound to the cesium atom in

the layer below. The CsC distances range from 3.650(3)
to 3.705(3) A, the individual layers are separated by 7.31
A, and the shortest GO distance between stacked layers

0-Cs—0O' 86.22(5) Cs-0-Cs 93.79(5)

bond distances and angles are summarized in Table 2. The
individual [Cs(u2-OAr),] fragments consist of a planar four-
membered ring containing two cesium atoms and two
bridging aryloxide groups. The ring contains a crystal-
lographic center of inversion, and therefore, the two cesium
atoms are identical, as are the two aryloxide groups. The
cesium-oxygen distances of 2.945(2) and 2.947(2) A are
identical within a standard deviation. The two identical-Cs
O—Cs angles measure 93.79(5)hile the C-Cs—0 angles

Compound5 also crystallizes in the space gro®2i/c
but is not isostructural witd. The structure ob consists of

individual [Cs(u2-OArr),] fragments which form an extended . .
array vianS-interactions between the cesium atoms and the is 6.10 A. Neither of the symmetry-relatedho-phenyl rings

ortho-phenyl rings on the 2,6-diphenylphenoxide anions of containing C(21)C(26) are involved in bonding to cesium.

neighboring [Cs(u,-OAr),] fragments. An ORTEP plot of The cesium aryloxide complex [Cs(@€&:Pr'-2,6)k (6)
a [Cs(u-OAr),] dimer is shown in Figure 3, and a portion was also found to have an extended structure in the solid

5 . o . N )
of the extended framework is illustrated in Figure 4. Selected State*” However, in addition te*-coordination of the cesium
cations to ther-electron cloud of the phenoxide rings, the

(63) Frenzel, C.; Somoza, F., Jr.; Blaurock, S.; Hey-Hawking, Ehem. individual CsOAr fragments are also connected via-Os
Soc., Dalton Trans2001, 3115. ; ; ; :

(64) Englich, U.; Hassler, K.; Ruhlandt-Senge, K.; UhligJiorg. Chem. bpnds Wlth nelghponng fragments. and f(.)rm eXten.ded chains
1998 7, 3532. via these interactions. The one-dimensional chains are also

(65) Rgz%e, G.W.; Yap, G. P. A;; Rheingold, A.Inorg. Chem1997, 36, further assembled into two-dimensional sheets via-Cs
1990, interactions. Thus, this material is not held together solely

(66) Hey-Hawkins, E.; Kurz, SPhosphorus, Sulfur Silicon Relat. Elem. . .
1994 90, 281. by m-interactions, as found fob. The presence oértho-
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isopropyl groups ir6 rather tharortho-phenyl groups likely Table 3. Crystal Data and Data Collection Parameters

results in the formation of extended chains of CSOAr units 4 5
held together by the aryloxide oxygen ato_ms andrene formula GaH1ORD GaH1CsO
interactions, rather than the layered columnlike array of{Cs  fw 330.77 378.21
(u2-OAr);] dimers held together solely by-interactions space Group P2i/c (No. 14) P2y/c (No. 14)
. o . . a A 5.7681(2) 11.7492(6)

found in 5. Additionally, the increased steric bulk of the ' & 21.1759(8) 7.3061(3)
phenyl versus the isopropyl groups does not allow arrange- ¢, A 11.4656(5) 16.9160(8)
ment of the individual columns o5 into extended sheets @ deg 90 90

. ) . B, deg 96.764(1) 100.989(2)
similar to what is observed if. v, deg 20 90

The Cs-0 bond in5 measuring 2.945(2) A is significantly Vv, A® 1390.72(9) 1425.5(1)
longer than the CsO distances of 2.875(4) and 2.898(5) A peatca § NS L11530 41762
in 6. The Cs-C bond distances i6 vary from 3.375(6) to T K 150. 150.

3.711(7) A for theyS-interactions within the chains. Three  radiation (wavelength) Mo K (0.71073A) Mo ko (0.71073A)

of these Cs-C contacts, with theara-carbon, 3.375(6) A, 8'8?3 8'823

and the twometacarbons, 3.479(6) and 3.468(6) A, are ' '

significantly shorter than those found & while the other K Laboratories, Inc. 2,6-Diphenylphenol was prepared by the

contacts with thépso- and ortho-carbon atoms are similar ~ literature method?

to those of5. The complex [CEOH)CsH4Bz-2} 2(OCsH.- . Preparation of [Li(OC 6H3Ph2-2,§)] (1). To a solution of 2,6-

Bz-2)], which exists as an extended structure in the solid diPhenylphenol (0.98 g, 4.0 mmol) in benzene (10 mL) was added

state as well, exhibits twg®-phenyl interactions with the & 2-> M solution (hexane) gBuLi (1.75 mL, 4.37 mmol). The

two benzyl groups of the benzylphenol Iigaﬁiﬁhe average solu_tlon was ;tlrreq for 3 h and the volatlles_were removed in vacuo
. . to yield a while solid, which was washed with hexane{% mL)

Cs_—C contacts for these interactions are 3.66 and 3.65 A, and dried in vacuo. Yield: 0.92 g (92%). Anal. Calcd oy

which are shorter than the averag&cc;smstance of 3.69  |jo: ¢, 85.71: H, 5.19. Found: C, 85.62: H, 5.15.

A for 5. The presence of the GhHgroup in [C§(OH)CeHa- Preparation of [Na(OCgH3Phy-2,6)] (2). To a suspension of

Bz-2} (OCsH4Bz-2)] results in more flexibl@rtho-ligands, sodium hydride (0.13 g, 5.4 mmol) in benzene (10 mL) was added

and thus, the phenyl groups are able to approach the Cs metad solution of 2,6-diphenylphenol (1.40 g, 5.68 mmol) in benzene

center more closely than in the more rigid compfex (10 mL). The solution was stirred for 3 h, and the volatiles were
removed in vacuo, resulting in a white solid. The solid was washed
Conclusions with hexane (3x 5 mL) and dried in vacuo to yield 0.84 g (58%)

of NaOGHsPh-2,6. Anal. Calcd for GgH13NaO: C, 80.58; H, 4.88.

The complete series of solvent-free complexes [M{@E£ Found: C, 80.50; H, 4.79.
Ph-2,6)] has been prepared, and the X-ray structures of the ~Preparation of [K(OC6H3Ph2-2,6)] (3). To a suspension of
rubidium and cesium congeners have been determined potassium hydride (0.060 g, 1.5 mmol) in benzene (10 mL) was
Complexes# and5 represent rare examples of structurally 2dded a solution of 2,6-diphenylphenol (0.36 g, 1.5 mmol) in
characterized aryloxide complexes of the heaviest alkali PenZene (10 mL). After 12 h, a white suspension was present. The
metals. The large atomic radii of Rb and Cs allow these solid was isolated by filtration, washed with benzenex(% mL)

| .t to f tended struct . int i followed by hexane (3« 5 mL), and dried in vacuo. Yield: 0.34
elements to form extended structuresaviarene interactions "as01) Anal. Caled for GH1KO: C. 76.02: H, 4.61. Found:
and, in the case of Rb, oxo-bridges. These structural = 76 26- H 502

characteristics contrast with the those of the lighter group 1 preparation of [Rb(OCeH3Ph»-2,6)] (4).An ampule containing
aryloxide complexes, which often adopt dimeric or trimeric  rubidium metal (1.2 g, 14.0 mmol) was broken into a 500 mL flask
structures, as found for [b{u,-OCeHPh-2,64Bu-3,5)]%* and in the glovebox. To this was added a solution of 2,6-diphenylphenol
[Li(OCeH3'BuU2-2,6)(THF)L.2* The structures oft and5 are (4.80 g, 20.0 mol) in 200 mL of benzene. The mixture was stirred
likely governed the nature of thertho-substituents of the for 12 h resulting in a white suspension. The solid was isolated by
aryloxide anions; the steric bulk of these groups, as well as filtration, washed with benzene (8 10 mL), and dried in vacuo
their ability to enter intar-bonding with the alkali metal ~ t0Yield 1.57 g (33%) of RbOgHsPR-2,6. Anal. Caled for GaHus-

: : ORb: C, 65.36; H, 3.96. Found: 65.16, 3.97.
centers, plays an important role in the nature of the products. PEeeE T h ' .
play P P Preparation of [Cs(OCsH3Ph,-2,6)] (5). An ampule of cesium

metal (1.0 g, 7.5 mmol) was broken into a 500 mL round-bottom
flask, and a solution of 2,6-diphenylphenol (14.11 g, 57.2 mmol)
in benzene (300 mL) was added. The reaction mixture was stirred
for 15 h resulting in a white precipitate. The solid was isolated by
filtration, washed with benzene (8 10 mL) and hexane (X 10
mL), and dried in vacuo to yield 2.58 g (91%) of Csg{aPh-
2,6. From the combined filtrate and washes, 10.2 g of 2,6-
diphenylphenol was recovered. Anal. Calcd foggtdisCsO: C,
57.16; H, 3.46. Found: C, 57.53; H, 3.42.

X-ray Data Collection and Reduction. Crystal data and data

Experimental Section

All manipulations were carried out under a nitrogen atmosphere
using standard syringe, Schlenk, and glovebox techniéfues.
Butyllithium (2.5 M in hexanes), sodium hydride, and potassium
hydride (35 wt % suspension in mineral oil) were obtained from
Aldrich. The suspension of KH was filtered and washed with hexane
before use. Rubidium and cesium metal were purchased from K &

(67) Bryan, J. C.; Delmau, L. H.; Hay, B. P.; Nicholas, J. B.; Rogers, L.

M.. Rogers, R. D.: Moyer, B. AStruct. Chem1999 10, 187. collection parameters are contained in Table 3. A suitable crystal
(68) Shriver, D. F.; Drezdzon, M. AThe Manipulation of Air-Sensité
Compounds2nd ed.; John Wiley and Sons: New York, 1986. (69) Dana, D. E.; Hay, A. SSynthesis1982 164.
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was mounted on a glass fiber in a random orientation under a cold 1.4064°] whereP = (F,2 + 2F)/3. Scattering factors were taken
stream of dry nitrogen. Preliminary examination and final data from the International Tables for CrystallograpfyRefinement was
collection were performed with Mo & radiation ¢ = 0.71073 performed on a AlphaServer 2100 using SHELX!9Trystal-

A.) on a Nonius KappaCCD. Lorentz and polarization corrections lographic drawings were done using the program ORTEPIII.
were applied to the dafd.An empirical absorption correction using

SCALEPACK was applied! Intensities of equivalent reflections Acknowledgment. This work was supported by a grant
were averaged. The structure was solved using the structure solutiorfrom the National Science Foundation (Grant CHE-0078405).
program PATTY in DIRDIF92?2 The remaining atoms were located

in succeeding difference Fourier syntheses. Hydrogen atoms were Supporting Information Available: Crystallographic data, in
included in the refinement but restrained to ride on the atom to CIF format. This material is available free of charge via the Internet
which they are bonded. The structure was refined in full-matrix at http://pubs.acs.org.

least-squares where the function minimized yag|F,|? — |F¢|?)?

and the weightv is defined asv = 1/[03(F,2) + (0.058%)2 + 1C0346580
(70) McArdle, P. CJ. Appl. Crystallogr 1996 239 306. (73) International Tables for CrystallographKluwer Academic Publish-
(71) Otwinowski, Z.; Minor, W.Methods Enzymoll996 276. ers: Dordrecht, The Netherlands, 1992; Vol. C, Tables 4.2.6.8 and
(72) Beurskens, P. T.; Admirall, G.; Beurskens, G.; Bosman, W. P.; Garcia- 6.1.1.4.
Granda, S.; Gould, R. O.; Smits, J. M. M.; Smykalla;T@e DIRDIF92 (74) Sheldrick, G. M.SHELXS97. A Program for Crystal Structure
Program System, Technical Repofrystallography Laboratory, RefinementUniversity of Gdtingen: Gitingen, Germany, 1997.
University of Nijmegen: The Netherlands, 1992. (75) Johnson, C. KORTEPIII, J. Appl. Crystallogr 1997, 30, 565.
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