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By reaction of KC,H and K,Zn(CN), in liquid ammonia, the
diammoniate K,Zn(C,H)s+2NH; was obtained. K,Cd(C,H)*2NH;
was synthesized by reacting KC;H, Cd(NH,),, and acetylene in
liquid ammonia. The crystal structures of the air and temperature
sensitive compounds were determined by X-ray single crystal
diffraction at low temperatures (T = 170 K). Both compounds
crystallize in the monoclinic space group I2/a (No. 15) with Z =
4. KpZn(CoH)4*2NHs: a = 7.289(1) A, b = 12.765(2) A, ¢ =
14.066(2) A, B = 98.11(2)°. K;Cd(C,H)42NH3: a = 7.444(1) A,
b =12.619(3) A, ¢ = 14.304(2) A, 8 = 98.94(1)°. Characteristic
structural motifs are tetrahedral [M(C,H)4J?~ fragments (M = Zn,
Cd) and zigzag chains of edge sharing distorted (C,H)s octahedra
centered by potassium ions. These zigzag chains are connected
by a second type of crystallographically distinct potassium ions
that also bind to two ammonia molecules.

We are interested in the synthesis and characterization of
ternary transition metal acetylides of general composition

AM(Cy)y (A = alkali metal, M= transition metal};® as

they are promising model compounds on the border between:
metallic and saltlike behavior: NRJG 2 is black and a
semiconductor with a small indirect band gap, whereas
colorless KAgG® shows insulating properties. For the

NH,(1)
2AC,H + MI —— A[M(CH),] + Al

AIM(C,H),] = AMC, + C,H,

with A = alkali metal, M= Ag,® Au.*

In this context, we are interested in alkali metal tetraethi-
nylozincates and -cadmates as they could be useful precursors
for the synthesis of ternary alkali metal zinc/cadmium
acetylides, which are unknown up to now. Their synthesis
in liguid ammonia has already been describé@nd the
crystal structures of ¥M"(C,H), (M" = Zn, Cd) were solved
and refined from X-ray powder diffraction datahey are
isotypic (4:/a, Z = 4) and consist of isolated [IMC,H)4]?~
tetrahedra, which are separated by the potassium ions.

For the synthesis of ¥n(CH)4, K:Zn(CN), is reacted
with KCH in liquid ammonia, which leads to a polycrys-
talline precipitaté.

NH,(l)
4KC,H + K,Zn(CN), —— K,Zn(C,H), + 4KCN

For the respective cadmate,®d(CH),, an analogous
synthesis using ¥Cd(CN), is not applicable, as ¥Cd(GH),
is very soluble in liguid ammonia so that after evaporation
of most of the solvent a product containing KCN as an
impurity is obtained. Therefore, Cd(NH is reacted with
KC,H and acetylene, which leads to no byproducts after

synthesis of the latter compound, we used a ge”era"ycomplete evaporation of the ammofia

applicable synthetic route, in which alkali metal hydrogen
acetylides are reacted with metal iodides in liquid ammonia
leading to precursors, which can be converted to the
of the intermediates could be isolated and Characterized, thQn the case of the zinc Compound colorless transparent cry-
following reaction scheme seems to be likely: stals with a well-defined habit could be obtained after cooling
at 195 K in liquid ammonia overnight. In the case of the cad-
*To whom correspondence should be addressed. E-mail: uwe.ruschewitz@mate, corresponding single crystals grew after evaporation of
uni-koeln.de. Fax:++49(0)2214704899. Phonet++49(0)2214703285. i i i
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Figure 1. ORTEP diagram of the molecular structure ofZk(CH)s*
2NHs showing 50% probability thermal ellipsoids and the atom-numbering
scheme. Selected interatomic distances (A) are Zr(1)11) 2.051(3), Zn-
(1)—C(21) 2.056(3), C(11)C(12) 1.203(4), C(21)C(22) 1.202(5), K(1y
N(1) 2.952(4), K(1)-C 2.997(3)-3.276(3), K(2)-C 3.000(3)-3.291(3).

removal of the ammonia led to the formation of a polycrys-
talline material, although the habit of the crystals did not
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Figure 2. Packing diagram of KZn(C;H)42NHz in a projection along

change during this procedure. Therefor_e: we isolated S_in9|e[100]. Four unit cells are shown, hydrogen atoms have been omitted for
crystals at temperatures below 243 K using a well-establishedclarity.

techniqué®. These crystal8 were analyzed on an X-ray single

crystal diffractometer at 170(2) K, which revealed that the are in good agreement with the value expected for-2CC

diammoniates of the tetraethinylometalates described in thetfiple bond? K(1) is coordinated octahedrally by fourid

literature were obtainett® dumbbells in a side-on fashion and two ammonia molecules
The results of the X-ray single crystal structure analysis in trans positions. The resulting+N and K—C distances

of K,Zn(CH)42NH; 1t are presented in Figure 1. Zn is compare well with those found in KNH2.875-3.307 Ay3

coordinated tetrahedrally by four,8- groups, which are ~ and KC, (3.009-3.146 A)} K(2) is coordinated octahe-

o-bonded via the negative'y Charged carbon atom. The dra”y by SiX QH Units in a Side-On faShion W|th Similal‘-KC

bonding angles €Zn—C are in the range 105.8(%) distances. Side-on coordinatedHCunits are also found in

116.9(2Y pointing to a slightly distorted tetrahedron due to KCzH, where K'is surrounded by fivez8 units, four in a

the influence of the ammonia molecules in the second Side-on (K-C: 3.048 A, 4«; 3.270 A, 4x) and one in an

coordination sphere. In the ammonia free compougdnK
(C:H)4, a less distorted Zn(l), tetrahedron was fourfd.
The Zn—C—C unit in the diammoniate is almost linear (Zn-
(1)—-C(11)-C(12) 179.2(2), Zn(1)-C(21)>-C(22) 171.8-
(3)°). C—C distances of 1.203 and 1.202 A in theHJigand
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K2Cd(GH)42NHs reported in this paper have been deposited with
the Cambridge Crystallographic Data Centre as supplementary pub-
lications CCDC-212153 and CCDC-212154, respectively. Copies of
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Union Road, Cambridge CB2 1EZ, U.K. (Fax+44)1223-336-033.
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frozen in liquid nitrogen was mounted on a precooled (170(2) K) STOE
image-plate diffractometer (IPDS I, graphite-monochromatized Mo K
radiation) collecting 1024 independent reflectioR$irit) = 0.0683),
of which 821 reflections were observed witkr 20(1). Crystal data:
monoclinic, space grouf®/a, a= 7.289(1) Ab = 12.765(2) Ac =
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for I > 20(l).

end-on coordination mode (KC: 2.876 A)®

Analogous results were obtained for the crystal structure
of K,Cd(GH)4:2NHs.16 Some selected distances (A) are Cd-
(1)—C(11) 2.232(3), Cd(1)yC(21) 2.247(3), C(11HyC(12)
1.197(5), C(21yC(22) 1.183(5), K(1)yN(1) 2.956(4), K(1)-C
3.023(3)-3.343(5), and K(2yC 3.010(3)-3.375(4). The
C—Cd-C angles in the Cd(), tetrahedron are in the range
105.4(1)-118.8(2y pointing to a stronger distortion from
ideal symmetry in the cadmate. The-©€d—C unit is again
close to linear (Cd(:yC(11)-C(12) 179.1(3), Cd(1)
C(21)-C(22) 170.3(3)).

In Figure 2, the packing diagram of the crystal structure
of K2Zn(CGH)4-2NH;z is shown. K(2) centered ¢E)s octa-
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Crystal data: monoclinic, space grol@/a, a = 7.444(1) A,b =
12.619(3) A,c = 14.304(2) A,p = 98.94(1}, Z = 4. The structure
was solved by direct methods (SHELXS-97) and subsequent difference
Fourier syntheses, in which all hydrogen atoms were found. Full-matrix
least-squares refinements dff (SHELXL-93) using anisotropic
thermal parameters for all non-hydrogen atoms led to=R2.0221
and wR2= 0.0376 forl > 2o(l).
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hedra are connected by common edges to form zigzag chains Up to now, all our attempts to synthesize more examples
running parallel to [100]. These zigzag chains are intercon- for ammoniates of ethinylometalates of composition
nected by K(1) centered (8)4(NHs). octahedra so thata A M(C,H),»zZNH; (A = alkali and alkaline earth metals,
three-dimensional framework results. The ammonia mol- M = zn, Cd, Mn, Cu) have been hampered by their high
ecules reside in channels parallel to [100], which are formed thermal and oxidation sensitivity, which even exceeds the
by the connected KRoctahedra (R= C;H™, NH3). As the instability of the title compounds.

connection only involves £~ units, the ammonia molecules
occupy terminal positions. This aspect is quite obvious from
Figure 2. It can now be assumed that the ammonia molecules’:
are able to leave crystals of,Ml(C,H)4,2NH; (M = Zn,

Cd) along the channels running parallel to [100]. This could
explain that the crystal habit remains almost unchanged on
heating, but the color change and the occurrence of Debye
rings indicate that some structural rearrangements must hav
taken place inside the crystals so that a polycrystalline
material results. IC034629P
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