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Introduction

The renaissance in the chemistry of metal complexes with

chelate ligands containing sulfur and nitrogen donors, due to

the work of Sellmann, Schder, Reedijk, Lindoy, Darensboutg,
and many other$,draws its motivation not only from the
biological chemistry of the metals but also from the prospect

that it may lead to new interconversions of organic substrates

in a non-organometallic environment. While this has been
demonstrated for complexes of the earlier or more noble
transition element3ijt is still a mere prospect for zinc, despite
the importance of this metal for innumerable transformations
of polar organic compounds in enzymatic or technical proc-
essed:®

One reason that this specific type of zinc chemistry lags
behind lies in the general disadvantage of all zinc complexes:
low thermodynamic stabilities and lack of structurizing d-
electron effects. It is still an art to make nontrivial Z8y
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of the complexes to oligomerize. Both objectives were realized
with the known ligand bis(2-pyridylmethyl)amine (BP¥3nd

the new ligand 2,6-bis(((2-mercaptophenyl)amino)methyl)-
pyridine (BMAPH,). Our observations complement, and put

O
OO0 o "o

BPA BMAPH,

on a systematic basis, the results of previous structure deter-
minations on the related compounds Zn(tergyf{OxPS)]2

with terpy = symterpyridiné and Zn(BMIP) with BMIP= 2,6-
bis(((mercaptophenyl)imino)ethyl)pyridife.

Experimental Section

All experimental techniques and the standard IR and NMR equipment
were described previously. All sulfur-containing compounds were
handled in a nitrogen atmosphere. Ligand BPA was prepared according
to the published procedufe.

The BMAPH; Ligand. Freshly distilled 2-aminothiophenol (3.00
mL, 3.51 g, 28.0 mmol) and pyridine-2,6-dicarbaldehyde (1.89 g, 14.0
mmol) in methanol (100 mL) were heated to reflux for 1 h, during
which a colorless precipitate formed. After the mixture was cooled to
room temperature, NaBH10.7 g, 283 mmol) was added slowly with
vigorous stirring. Then the solvent was removed in a rotary evaporator
and the solid residue treated with 100 mL of water. The mixture was

complexes, and there is hardly any chemistry of substrates neutralized with glacial acetic acid and then extracted four times with

attached to them. We have experienced this with seemingly

simple N,N,S chelate ligands which exert a zinc complex
chemistry of puzzling variet§? We therefore consider it
necessary to learn more about the principles by whigg,/N

50 mL of diethyl ether. The combined extracts were washed with water
(50 mL), dried over Ng5Q,, and evaporated to dryness in vacuo.
Analytically pure BMAPH (4.31 g, 88%) remained as a yellow solid
of mp 78°C. Anal. Calcd for GoH19N3S; (mol wt 353.5): C, 64.55;

H, 5.42; N, 11.81. Found: C, 64.80; H, 5.47; N, 11.78. Selected IR

ligand systems control the coordination number and geometry pands (KBr, cm?): 3413w, 3394m, 3371m, 3218w, NH; 2524w,

as well as the availability and functionality of labile coordination
sites in zinc complexes.

This paper reports one result of our attempts in this direction.
The aim was to combine a tridentate nitrogen donor of limited
conformational freedom with sulfur donors of limited basicity.
The former was meant to provide ZpNomplex fragments of
predictable geometry; the latter was meant to reduce the Zn
S—Zn bridging capacity of the ligands and hence the tendency

(1) Cf. recent publications: Sellmann, D.; Becker, T.; Hofmann, T.;
Knoch, F.; Moll, M.Inorg. Chim. Actal994 219, 75—84. Atkins, A.
J.; Blake, A. J.; Schiber, M. J. Chem. Soc., Chem. Commu9893
1662-1665. Tran, K. C.; Battioni, J. P.; Zimmermann, J. L.; Bois,
C.; Koolhaas, G. J. A. A.; Leduc, P.; Mulliez, E.; Boumchita, H.;
Reedijk, J.; Chottard, J. @org. Chem1994 33, 2808-2814. Adam,
K. R.; Baldwin, D. S.; Bashall, A.; Lindoy, L. F.; McPartlin, M.;
Powell, H. R.J. Chem. Soc., Dalton Tran$994 237-238. Font, |.;
Buonomo, R.; Reibenspies, J. H.; Darensbourg, MInérg. Chem.
1993 32, 5897-5898.
As evidenced by an excellent review on the biomimetric chemistry of
nickel: Halcrow, M. A.; Christou, GChem. Re. 1994 94, 2421
2481.
(3) Cf.: Comprehensie Coordination ChemistpyWilkinson, G., Gillard,
R. D., McCleverty, J., Eds.; Pergamon Press: Oxford, U.K., 1987;
Vol. 6. Cf.: Sheldon, R. A.; Kochi, J. KMetal Catalyzed Oxidations
of Organic CompoundsAcademic Press: New York, 1981.
(4) Prince, R. H. IlComprehensie Coordination Chemistrywilkinson,
G., Gillard, R. D., McCleverty, J., Eds.; Pergamon Press: Oxford,
U.K., 1987; pp 9251045.Zinc EnzymesBertini, ., Luchinat, C.,
Maret, W., Zeppezauer, M., Eds.; Birkieser: Boston, 1986.
(5) Waugh, K. C.Catal. Today1993 18, 147-162.
(6) Brand, U.; Vahrenkamp, Hnorg. Chem.1995 34, 3285-3293.
(7) Brand, U.; Vahrenkamp, HChem. Ber.in press.
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2504w, SH; 1588vs, 1575s, pyridineH-NMR (CDCl): 6 4.56 [s,
4H, CHy], 6.61 [dd,3] = 8.0 Hz,4J = 1.3 Hz, 2H, phenyl H6], 6.65
[dt, 3 = 7.5 Hz,%J = 1.3 Hz, 2H, phenyl H4], 7.17 [d8) = 7.5 Hz,
4J = 1.3 Hz, 2H, phenyl H5], 7.22 [#] = 7.5 Hz, 2H, pyridine H],
7.44 [dd,3J = 7.5 Hz,%) = 1.3 Hz, 2H, phenyl H3], 7.63 [ = 7.5
Hz, 1H, pyridine H].

Spectral Data for the Ligand BPA. Selected IR bands (film, cm):

3311m, NH; 1591s, 1569s, pyridinéH-NMR (DMSO-ds): 3.08 [s,
br, 1H, NH], 3.82 [s, 4H, CKl, 7.26 [m, 2H, pyridine H], 7.38 [d,3J
= 6.3 Hz, 2H, pyridine K], 7.71 [m, 2H, pyridine H], 8.49 [d,3] =
5.1 Hz, 2H, pyridine H].

The Zn(BPA)(SPh) Complex. Freshly distilled thiophenol (0.25
mL, 0.27 g, 2.5 mmol) in methanol (30 mL) was treated dropwise under
stirring with 10.4 mL (2.5 mmol) of a 0.24 M solution of NaOMe in
methanol. A solution of 0.46 g (1.24 mmol) of Zn(G)R@6H;0 in
methanol (30 mL) and a solution of 0.25 g (1.25 mmol) of BPA in
methanol (20 mL) were added with stirring. The clear, orange reaction
mixture was reduced in vacuo to 30 mL. The colorless precipitate
formed was filtered off, washed with a small amount of methanol, and
dried in vacuo. Recrystallization from acetonitrile yielded 0.24 g (40%)
of Zn(BPA)(SPhj as colorless crystals of mp 188 dec. Anal. Calcd

(8) Romary, J. K.; Bunds, J. E.; Barger,Ghem. Eng. Datd 967, 12,
224-231.

(9) Harrison, P. G.; Begley, M. J.; Kikabhai, T.; Killer, B. Chem. Soc.,
Dalton Trans.1986 929-938.

(10) Lindoy, L. F.; Busch, D. H.; Goedken, \. Chem. Soc., Chem.
Commun.1972 683-684. Goedken, V. L.; Christoph, G. @&org.
Chem.1973 12, 2316-2320.

(11) Faster, M.; Burth, R.; Powell A. K.; Eiche, T.; Vahrenkamp,Ehem.
Ber. 1993 126, 2643-2648.

© 1996 American Chemical Society



1084 Inorganic Chemistry, Vol. 35, No. 4, 1996 Notes

Table 1. Crystallographic Details Table 2. Atomic Coordinates %10*) and Equivalent Isotropic

Displacement Parameters (pm 107%) for Zn(BPA)(SPh)

Zn(BPA)(SPh) Zn(BMAP)
formula GHaNsSZn  CiHiN3S,Zn-CsH/NO X y z Ueay
mol wt 483.0 416.9+ 73.1 Znl 1561(1) 8921(1) 3711(1) 42(1)
color colorless pale red S1 439(1) 7138(1) 5650(1) 51(1)
crystal size (mm) 0.4 03x03 0.6x0.2x0.2 S2 3619(1) 8915(1) 2328(1) 51(1)
space group P1 P2,2:2; N1 -72(3) 8991(3) 2662(3) 47(1)
z 2 4 N2 1041(3) 11010(3) 2776(2) 44(1)
a(d) 9.951(1) 10.654(2) N3 2535(3) 9964(3) 4615(3) 47(1)
b (A) 11.354(1) 11.035(7) C1 597(4) 11333(3) 1563(3) 53(1)
c(R) 11.788(1) 19.128(4) c2 —295(3) 10208(3) 1750(3) 45(1)
o (deg) 61.800(5) 90 C3 —1257(3) 10422(4) 994(3) 55(1)
B (deg) 77.000(4) 90 c4 —2007(4) 9357(4) 1187(4) 62(1)
y (deg) 86.150(4) 90 C5 —1790(4) 8102(4) 2113(4) 64(1)
V (A3 1142.5(2) 2249(2) c6 —815(4) 7952(4) 2834(4) 57(1)
dearc (9/CP) 1.40 1.45 c7 2264(3) 11815(3) 2560(3) 49(1)
dons(g/cn?) 1.35 1.39 c8 2763(3) 11279(3) 3820(3) 46(1)
w (mm) 1.27 1.30 c9 3431(4) 12077(4) 4134(4) 59(1)
20 range 6-52 5-46 c10 3873(4) 11498(4) 5295(4) 61(1)
hkl ranges h: —12to 0 h: —11t0 0 c11 3634(3) 10155(4) 6123(4) 58(1)
k —13to+13 k —11t00 c12 2965(3) 9422(4) 5751(3) 54(1)
I: —14to+14 |: —19t00 c13 1699(4) 6175(3) 6514(3) 51(1)
no. of refl measd 4740 1469 cl4 3009(4) 6039(4) 5883(4) 65(1)
no. of indep refl 4471 1469 C15 3949(5) 5274(5) 6605(6) 92(2)
R(int) 0.025 C16 3621(8) 4638(5) 7938(8) 114(2)
no. of refl used 3246 833 c17 2306(8) 4729(5) 8580(5) 101(2)
(I = 20(1)) c18 1347(5) 5498(4) 7880(4) 72(1)
no. of params 271 211 C19 3354(3) 7803(3) 1727(3) 41(1)
R (unweighted) 0.037 0.063 c20 2446(4) 6688(3) 2455(4) 53(1)
res el density (e/4  +0.6,—0.4 +0.4,-0.5 c21 2284(4) 5832(4) 1967(4) 68(1)
c22 3022(5) 6076(5) 737(5) 75(1)
for CaaHzdN3S:Zn (mol wt 483.0): C, 59.68; H, 4.80; N, 8.70. Found: ~ ©23 3924(4) s - —34) 65(1)
C, 59.76; H, 4.73; N, 8.70. Selected IR bands (KBr&m 3174m, C24 4094(3) 8025(4) 487(3) 52(1)
NH; 1599s, 1575s, pyridine!H-NMR (DMSO-dg): 4.08 [s, 4H, CH]], aU(eq) is defined as one-third of the trace of the orthogonalized
4.89 [s, br, 1H, NH], 6.78 [m, 6H, phenyl H2, H3, H4], 7.21 fd,= tensorUj.

6.9 Hz, 4H, phenyl H1, H5], 7.25 [m, 2H, pyridines}7.31 [d,3] =
6.3 Hz, 2H, pyridine ], 7.84 [m, 2H, pyridine Hi], 8.41 [d,3J = 5.3
Hz, 2H, pyridine H].

Table 3. Atomic Coordinates %10* and Equivalent Isotropic
Displacement Parameters (pm 107%) for Zn(BMAP)

The Zn(BMAP) Complex. Ligand BMAPH, (56 mg, 0.16 mmol) X y z Ueqy
dissolved in 6 mL of dichloromethane/methanol (2:1) was added to a zn1 9142(3) 540(2) 8297(1) 48(1)
solution of NaOH (13 mg, 33 mmol) in 4 mL of water/methanol (1:1). S1 8408(6) —898(5) 7531(3) 52(2)
To this solution was added dropwise with stirring a solution of  S2 10912(6) 298(5) 8978(3) 52(2)
Zn(ClOy)2°6H,0 (59 mg, 0.16 mmol) in 4 mL of water/methanol (1: N1 9530(15) 1604(14) 7328(8) 39(5)
1). After 1 h of stirring and pumping-off of the dichloromethane, the ~ N2 8123(17) 2039(18) 8442(12) 49(5)
mixture was filtered and the remaining reddish precipitate washed with N3 8090(16) 214(14) 9339(8) 42(5)
water and dried in vacuo. Recrystallization from hot acetone/ Cl 9181(21) —400(17) 6791(10) 39(5)
dimethylformamide (10:3) yielded 60 mg (77%) of Zn(BMABMF 2 9310(21)  —1128(19)  6204(10)  48()
as pale-red crystals of mp 248 dec. Anal. Calcd for GH17NsS,- 3 9900(20) 762(22) 5603(12) 60(7)

Cc4 10389(20) 395(22) 5573(12) 66(7)
ZnC3H/NO (moI wt 416.9+ 73.1): C, 53.93; H, 4.94; N, 11.44. Cc5 10302(21) 1179(22) 6145(12) 61(8)
Found: C, 53.71; H, 4.80; N, 1Q.$9. Selected IR bands (KBr,%m cé6 9694(16) 822(16) 6736(11) 35(5)
3296s, NH; 1604m, 1581m, pyridinéH-NMR (DMSO-ds): 4.02 [s, Cc7 8421(24) 2380(20) 7225(12) 59(8)
br, 2H, CHH], 4.37 [s, br, 2H, CHH], 6.61 [t, 3] = 7.5 Hz, 2H, NH], C8 7931(22) 2824(22) 7918(14) 50(7)
6.83 [dt,3) = 7.2 Hz,J = 1.7 Hz, 2H, phenyl H4], 6.89 [d8) = 7.3 C9 7255(24) 3891(22) 7998(14) 65(8)
Hz,4J = 1.7 Hz, 2H, phenyl H5], 7.19 [ddJ = 7.2 Hz,4) = 2.1 Hz, C10 6777(25) 4166(21) 8643(15) 69(8)
2H, phenyl H6], 7.30 [dd3) = 7.3 Hz,4] = 2.0 Hz, 2H, phenyl H3], gi% ;gggg% gg;ggfg ggggg% ggg;

31 - a1 -
L.B]Z [d,23=7.7 Hz, 2H, pyridine H], 8.06 [t,3J= 7.7 Hz, 1H, pyridine c13 8016(22) 1426(20) 9638(12) 57(7)
r ) C14 8894(21) —542(24) 9738(11) 54(6)

X-ray Crystallography. Crystals of both complexes were obtained C15 8361(25) —1270(22) 10272(12) 68(8)
from the above mentioned recrystallizations. The poor quality of the C16 9099(24)  —2066(20) 10651(11) 63(7)
structure determination of Zn(BMAP) is due to the fact that crystals C17 10392(21) —2104(21) 10537(12) 60(7)
of sufficient quality could not be obtained. Data were taken on a Nonius C18 10929(25)  —1378(20) 10036(10) 56(6)
CAD4 diffractometer utilizing graphite-monochromatized Max K C19 10189(20) —590(24) 9633(11) 52(6)
radiation and the»/26 technique and were used without an absorption ~ ©1 5473(23) 73(22) 8813(12)  118(10)
correction. All crystallographic details are listed in Table 1. Both (N:go ‘;’__)63%)%((22?) 1222((28)) giég%}l)) 17197((?)6)
structures were solved with direct methods using the SHELX program co1 3892(27) 2006(26) 8606(14) 99(11)

5 i . ) ;
systend? and refined anisotropically. No attempt was made to determine c22 4584(33) 1848(32) 7382(16) 144(16)

the absolute configuration of Zn(BMAP). Hydrogen atoms were ) ] ] i
included at fixed positions (EH = 0.96 A). Their isotropic temper- 2U(eq) is defined as one-third of the trace of the orthogonalized
ature factors were fixed at 1.2 times the value for the C atoms attachedt€nSorUi.

to them. Tables 2 and 3 list the atomic parameters. Drawings were
produced with SCHAKAL3

(12) Sheldrick, G. M. SHELX-86 and SHELXL-93, Programs for Crystal
Structure Determination. Universit&dttingen, 1986 and 1993.
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Results and Discussion ﬁ
N o

The most common coordination found for zinc in a sulfur t R s N /c?
and nitrogen environment is the tetrahedral Z8Nmotif,* ?
N\
N \ \A’\/@D
Z:\< c

problem, however, that chelating N,S ligands which are more D! )\'/
than bidentate have a pronounced tendency to realize other ts
coordination numbers or geometries, sometimes using only one
or two of their donor atoms or producing oligomeric complexes @
due to thiolate bridgin§.” In our opinion, one reason for this

lies in the geometrical constraints in the ligands which cause 19 ™

them to prefer to occupy three ligand positions meridionally A 18

which in turn is impossible in a tetrahedral complex. We found S Cis

this in tridentate N,N,Sand N,N,N® as well as in tripodal = 17
D

which also occurs in many zinc fingets.We encountered the
N/

tetradentate N(N,N,@j ligands, specifically when they con-

tained pyridyl groups as part of the donor set. These ligands

thereforfe lend themselvgs to the formation of 'gngonal- Figure 1. Molecular structure of Zn(BPA)(SPh)
bipyramidal or octahedral zinc complexes, the latter being rather

untypical for sulfur-containing ligands. ~_ the aliphatic thiolates, it could be expected that they would have
In order to test the idea of geometrical ligand predisposition, |ittle tendency for bridging and hence support the formation of
we looked for complexes of the Zn& type in which the  mononuclear complexes; cf. refs 7 and 18. For ligand BPA,
nitrogen donors reliably occupy one equatorial and both axial thiophenolate was used as a coligand; ligand BMAR&s two
positions of a trigonal bipyramid, which would then force the  thiophenol units built in. Thus the ligand combinations were
thiolate donors to fill the two remaining equatorial positions. designed to lead to trigonal-bipyramidal Zs complexes in
We knew that the N,N,N ligand BPA has such properties, €.9. which both sulfur donors occupy equatorial ligand positions.
in the complex Zn(BPA)GI'> We hoped that the new ligand The designing hypothesis was verified by the complex
BMAPHo_, which has the two thiol functions added to its N,N,N  f5rmations. Complex Zn(BPA)(SPhjvas obtained from Zn-
backbone, would follow suit. . ~ (ClOg), BPA, and NaSPh. Complex Zn(BMAP) seems to
Ligand BMAPH, has the combined advantages of being result from every molecular or ionic ZXcompound and
pentadentate and easily accessible. It could be prepared in 83\MAPH; in high yield. The formation from Zn(CI§),, which
one-pot synthesis from pyridine-2,6-dicarbaldehyde and 2- \yas most convenient is described in the Experimental Section.
amlnothlop_henql. The_ c_ondensatlon reaction yleIQed 2,6-_b|s- Both complexes show a reasonably good solubility in organic
(2-benzothiazolinyl)pyridine (BBTP) as an intermediate, which  sojyvents, thereby indicating their molecular and possibly mono-

nuclear nature. Their NMR spectra (see Experimental Section)

NH, HN show the presence of the intact ligands. Their IR spectra, due
@ * O + j@ to the absence of SH bands and the typical high-frequency shifts
SH N HS of the pyridine bands near 1600 chindicate the coordination
o o

of the thiolate and pyridyl building blocks. As the spectroscopic
-2H,0 information is inconclusive with respect to the bonding of the

aliphatic nitrogen donors, it does not allow statements on the

coordination number of zinc in the complexes. Proof for this

Q in the solid state was obtained from the two structure determina-
NH N NH tions (for details, see Experimental Section). Both complexes
s are trigonal-bipyramidal, albeit seriously distorted, and both
BBTP contain a comparable disposition of thepldonor sets. Figures
1 and 2 show the molecular structures; Tables 4 and 5 allow a
lNaBHa side-by-side comparison of the bond distances and angles about

the zinc atoms. The crystals of Zn(BMAP) contain one
BMAPH, molecule of solvent DMF per molecule of complex which is
linked to N3 by a hydrogen bridge (3.00 A) to its oxygen atom.

was reductively opened with a large excess of NaBHform Tv_vo molecules each of Zn(BMAP) are linked by a hydrogen
BMAPH, in excellent yield, which could then be used without P1idge (3.52 A) from N1 to S1. There seem to be no hydrogen
a purification step. The intermediate BBTP has already been Pridges in the solid state structure of Zn(BPA)(SPhn both
used by Tasker et al.for reactions with zinc salts but has not compounds the distortion of_the trigonal b|pyra_m|ds IS due_to
been opened yet to BMARr complexes thereof. The thiolate the five-membered chelate rings of the N,N,N ligands causing
donors in the complexes described here were deliberately choser§'S @ngles around 75and a trans angle near IS0Another

to be of the thiophenolate type. As these are less basic thancommon feature of both_ structures is_ the large difference
between the short equatorial and long axiat-&hbond lengths.

(13) Keller, E. Program SCHAKAL. Universit&reiburg, 1993, Both these structural properties are characteristic for the bis-
(14) Diahun, G. P.; Fairall, L.; Klug, ANature 1986 324, 698-699. chelating N,N,N ligands and have been observed in (BPA)-

Omichinski, J. G.; Clore, G. M., Appella, E.; Sakaguchi, K. ZnCl,!5 and (terpyridine)ZnGF as well. The zine-sulfur
Gronenborn, A. MBiochemistry1l99Q 29, 9324-9334. Coleman, J.

E. Annu. Re. Biochem1992 61, 897-945. Berg, J. MAcc. Chem. distances in both complexes are norfagand virtually constant,
Res.1995 28, 14-19.
(15) Wirbser, J.; Vahrenkamp, H. Naturforsch.1992 47B, 962—968. (18) Corwin, D. T.; Koch, S. Alnorg. Chem.1988 27, 493-496 and
(16) Abufarag, A.; Vahrenkamp, Hnorg. Chem.1995 34, 2207-2216. references cited therein.
(17) Liles, D. C.; McPartlin, M.; Tasker, P. Al. Am. Chem. Sod.977, (19) Einstein, F. W. B.; Penfold, B. RActa Crystallogr.1966 20, 924—

99, 7704-7705. 926.
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This is in accord with Zn(BMAP) being close to havirigy
symmetry about the ZaN2 axis while in Zn(BPA)(SPh)the
N,N,N ligand is folded such that N1 and N3 bend towards S1
while N2 bends toward S2.

As mentioned in the Introduction, a review of the literature
has shown that the structures of two other Z8N\complexes,
namely Zn(terpy)[(i-PrOPS].° and Zn(BMIP)1° have been
reported in which a similar disposition of the donor atoms in
the ligands results in the same type of trigonal-bipyramidal
complex geometry as observed here. Conversely, given a
different kind of geometric predisposition in the ligands,
different coordination polyhedra result for the Zs84 arrange-
ment, as exemplified by Zn[biacetyl bié{(methylthio)thio-
carbonyl)hydrazonato)j(,N-diethylnicotinamide?® or oligo-
meric Zn(4,6-dimethylpyrimidine-2-thiolatg}! This seems to
give some justification to the design principle outlined above.

In conclusion, we have found an easily accessi¥g,Ngand
which may be of use for other transition metals as well and we

Figure 2. Molecular structure of Zn(BMAP).

Table 4. Zinc—Ligand Bond Distances (A) for Both Complexes have shown that, with a suitable choice of the donor atom
Zn(BPA)- Zn(BPA)- seqguence and geometry, a certain control over the stoiqhiometry
(SPh)  Zn(BMAP) (SPhy  Zn(BMAP) and structure of Zn(N,S chelate) complexes can be gained. The
ZnN1 2.229(3) 223(2) znS1  2.313(1) 2.30(1) pentader]tate Iigan_d BMAFﬁHoffering_ four five-memb_ered_
Zn—N2 2.175(3) 2.00(2) zmS2 2.315(1)  2.31(1) chelate rings lends itself to the generation of complexes in which
Zn—N3 2.299(3)  2.32(2) a substrate molecule to be interconverted is attached to a sixth
(i.e. octahedral) coordination position. The complex Zn(BMAP)
Table 5. Bond Angles at Zinc (deg) for Both Complexes would contain this possibility as a “hidden coordination site”.
Zn(BPA)-  Zn- Zn(BPA)-  Zn- While it would be untypical to obtain an octahedral zinc bis-
(SPh}  (BMAP) (SPh}  (BMAP) (thiolate) complex, it would still be a challenge to synthesize

N1-Zn—-N2 75.1(1) 77.3(6) N2Zn—S1 129.9(1) 118.4(6) one, and the realization of this possibility should be not so

N1-Zn—N3 145.7(1) 152.4(6) N2Zn—S2 102.6(1) 117.4(6) difficult for other transition metals.

N1-Zn—S1 92.3(1) 84.1(4) N3Zn—S1 98.4(1) 106.1(4)

N1-Zn—S2 104.9(1) 112.2(4) N3Zn—-S2 94.1(1) 83.7(5) Acknowledgment. This work was supported by the Deutsche

N2-Zn-N3 73.1(1) 75.3(8) StZn—S2 127.50(3) 123.9(2)  Forschungsgemeinschaft. We thank W. Schyja for a donation
of pyridine-2,6-dicarbaldehyde and M. Ruf for assistance with

and the S-Zn—S angles are only slightly larger than the ideal the structure determinations.

value of 120 ) ) ) . )

There are also noticeable differences between the two _ SUPPorting Information Available: - Tables containing the details
complex geometries which can be related to the fact that the of data acquisition and refinement, full listings of all interatomic

. . " . . distances and angles, anisotropic thermal parameters of non-hydrogen
thiolate ligands in Zn(BPA)(SPhpre independent whereas in atoms, and calculated parameters of hydrogen atoms for both structures

Zn(BMAP) they are part of a chelate ring themselves. This (9 pages). Ordering information is given on any current masthead page.
causes smalintra-chelate and largextrachelate N-Zn—S

angles in Zn(BMAP), while the corresponding¥n—S angles ~ C950731D

in Zn(BPA)(SPh) are all closer to the ideal value of 90

Unexpectedly, though, despite the constraints, the equatorial(20) Davies, G.; El-Toukky, A.; Onan, K. D.; Veidis, Nhorg. Chim. Acta
, . ; 1984 84, 41-50.
N—Zn—S angles in Zn(BMAP) are close to 12@vhile despite (21) Godino-Salido, M. L.; Gutierez-Valero, M. D.; Lopez-Garzon, R.;

the lack of constraints, they differ by 2 Zn(BPA)(SPh). Morena-Sanchez, J. Mnorg. Chim. Actal994 221, 177-181.




