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C(42) 0.032 (1) --0.1445 (5) 0.6459 (3) 6.8 (5) 
C(43) -0.093 (1) -0.1341 (6) 0.6515 (3) 6.4 (6) 
C(44) -0.1446 (8) -0.0644 (6) 0.6446 (3) 6.2 (5) 
C(45) -0.0719 (7) -0.0044 (5) 0.6325 (2) 4.4 (4) 
C(50) 0.1689 (6) 0.0566 (5) 0.5576 (2) 4.1 (3) 
C(51) 0.1429 (8) 0.1120 (6) 0.5315 (2) 6.4 (5) 
C(52) 0.141 (!) 0.100 (1) 0.4927 (3) 10 (1) 
C(53) 0.166 (1) 0.031 (1) 0.4790 (3) 10 (1) 
C(54) 0.192 (1) -0.028 (1) 0.5025 (4) 11 (1) 
C(55) 0.194 (I) -0.0136 (6) 0.5423 (2) 7.1 (6) 

Table 2. Selected geometric parameters (i~, o) 
Pt---CI 2.465 (2) Pt--P(2) 2.322 (2) 
Pt--P(I) 2.282 (2) Pt--Si 2.321 (2) 

CI. • .H(C25 i) 2.96 C(34). • .H(CI2 iii) 2.91 
C(32). • • H(C23 ~) 2.93 C(23). • .C(32 ~) 3.50 ( 1 ) 

CI--Pt--P(I) 87.55 (7) Pt--P(I)----C(17) 113.7 (4) 
CI--Pt--P(2) 85.73 (6) Pt--P(2)----C(20) 107.9 (3) 
Cl--Pt--Si 166.74 (7) Pt--P(2)---C(26) 123.3 (3) 
P(I)--Pt--P(2) 167.44 (7) Pt--P(2)--C(27) 114.5 (3) 
P(I)---Pt--Si 95.05 (7) Pt--Si--C(30) 115.2 (2) 
P(2)---Pt--Si 93.90 (6) Pt--Si---C(40) 106.1 (2) 
Pt--P(1)----C(10) 121.5 (3) Pt--Si----C(50) 117.9 (2) 
Pt--P(1)----C(I 6) 109.6 (3) 

Symmetry codes: (i) ~+x ,  y, 3 - z ;  (ii) x - ½ ,  y, 3 - z ;  
(iii) x - ~ ,  ~ - y ,  l - z .  

/ / 

Table 3. Comparison of some silyl compounds 

Compounds: (a) trans-[PtCl(SiMePh2)(PMe2Ph)2] (McWeeny, Mason 
& Towel, 1969; Kapoor, 1968); (b) trans-[PtCl{SiMePh(1-naphthyl)}- 
(PMe2Ph)2] (Hitchcock, 1976); (c) trans-[PtCl(SiPh3)(PMe2Ph)2] 
(this work); (d) trans-[PtCI{Si(OCH2CH2)3N}(PMe2Ph)2] (Eabom, 
Odell, Pidcock & Scollary, 1976); (e) trans-[PtBr(SiMe3)(PEt3)2] 
(Yamashita, Hayashi, Kobayashi, Tanaka & Goto, 1988). 
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Compound Pt--CI Pt--Si Pt--P 
(a) 2.45 (1) 2.29 2.28, 2.28 
(b) 2.462 (2) 2.317 (2) 2.292 (2), 2.306 (2) 
(c) 2.465 (2) 2.321 (2) 2.282 (2), 2.323 (2) 
(d) 2.471 2.292 2.300, 2.308 
(e) 2.604 (6)* 2.330 (17) 2.296 (15), 2.299 (15) 

* Pt--Br. 

The H-atoms of all phenyl rings were placed in calculated po- 
sitions and were included in the structure-factor calculations. 
x, y, z for the H-atoms on the methyl groups were refined 
except for those attatched to C(16), which were not found. 

Data collection: CAD-4 Software (Enraf-Nonius ,  1989). 
Cell refinement:  Xtal3.2 LATCON (Schwarzenbach & King, 
1992). All subsequent  calculations were carried out using 
TEXSAN (Molecular  Structure Corporation, 1989). The struc- 
ture was determined from Patterson and difference Fourier  
maps and refined by full-matrix least squares. 

Financial support from the Swedish Natural Science 
Research Council and the Crafoord Foundation is grate- 
fully acknowledged. PK is grateful to the University of 
Dehli for leave of absence. 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: AB1204). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CH1 2HU, England. 

Acta Cryst. (1995). C51,613-617 

Contrasting Structures of Two Adducts of 
Zinc Crotonate with Substituted Pyridines 

WILLIAM CLEGG,* PAUL A. HUNT AND 
BRIAN P. STRAUGHAN 

Department of Chemistry, University of Newcastle 
upon Tyne, Newcastle upon Tyne NE1 7RU, England 

(Received 1 August 1994; accepted 4 October 1994) 

Abstract 
Despite their closely similar empirical formulae and 
the very small difference in the substituted pyri- 
dine bases used in their syntheses, the struc- 
tures of tetrakis(#-crotonato-O:O')bis(4-cyanopyridine- 
N)dizinc(lI) (1), [Zn2(CnH502)n(C6H4N2)2], and c a t e n a -  

poly[{(crotonato-O,O')(4-vinylpyridine-N)zinc}-#-cro- 
tonato-O:O'] (2), [Zn(C4H502)2(CTHTN)], are markedly 
different. Compound (1) is dimeric with four crotonate 
ligands bridging a pair of Zn atoms, each of  which car- 
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ties an axial 4-cyanopyridine ligand. There is no di- 
rect metal-metal bonding and the coordination of zinc 
is square pyramidal. Compound (2) forms a polymeric 
chain with a single crotonate bridge linking each Zn 
atom to the next. Each Zn atom also carries a chelating 
crotonate and a 4-vinylpyridine ligand to give a highly 
distorted five-coordinate geometry. 

Comment 
The structural chemistry of metal carboxylate complexes 
is rich and diverse. The variety of possible modes 
of bonding of carboxylate ligands to metals leads to 
many different kinds of structure, even for homoleptic 
complexes, and the incorporation of other ligands adds 
further to this diversity. 

Homoleptic zinc carboxylate complexes have poly- 
meric solid-state structures which include chains, 
sheets and three-dimensional networks (Clegg, Little & 
Straughan, 1986a, b, 1987; Guseinov, Musaev, Usub- 
alley, Amiraslanov & Mamedov, 1984; Nakacho, Mi- 
sawa, Fujiwara, Wakahara & Tomita, 1976; Clegg, Har- 
bron, Hunt, Little & Straughan, 1990; Goldschmied, Rae 
& Stephenson, 1977; Blair, Howie & Wardell, 1993; 
Capilla & Aranda, 1979). The polymeric chain structure 
of zinc crotonate is broken up into dimeric molecules by 
treatment with neutral nitrogen bases such as pyridine 
and quinoline (Clegg, Little & Straughan, 1986c). 

We have found that the use of different nitrogen bases 
does not always lead to the same type of binuclear 
molecular structure. The two structures reported here, 
(1) and (2), are completely different from each other 
even though the nitrogen bases used in their preparation 
differ only in a substituent group at a site not directly 
involved in the zinc binding and the synthetic method 
and conditions were essentially the same in each case. 

(o 1 N 

(1) 

/o 

(2) 

Compound (1) results from treatment of zinc croto- 
nate with 4-cyanopyridine. Its structure is molecular and 
dimeric, similar to that previously reported for the corre- 
sponding quinoline adduct (Clegg, Little & Straughan, 
1986c). All four crotonate ligands act as symmetrical 
syn-syn bridges, holding the two Zn atoms in close 
proximity (Zn.--Zn 2.910/~,); there is no evidence or 
requirement for direct metal-metal bonding in this com- 
plex. The square-pyramidal coordination of each Zn 
atom is completed by an axial 4-cyanopyridine ligand 

bound through the pyridine N atom; the cyano group 
plays no part in metal coordination and there are no no- 
tably short intermolecular contacts. Presumably crystal 
packing, rather than any intramolecular interactions, is 
responsible for the non-linearity of the N - - Z n . . . Z n - -  
N unit and the orthogonality of the two pyridine ring 
planes, which are in contrast to the linearity and copla- 
narity observed in the bis(quinoline) complex (Clegg, 
Little & Straughan, 1986c). 

The structure of compound (2), obtained from zinc 
crotonate and 4-vinylpyridine, is chain-polymeric, but 
it bears little resemblance to the chain structure of the 

2 

O22' k . ~ . ~  ~11 i 
c: - ~O12' ~.~C'~,~.~ ~ C35 C34 ,.,,, N32 

" z . : l , ,  - 
N42 C43 Q ~  ~ . ~ Z n i N 2  C31 C32 ~: % ... . . .  ~.~ N41 

C46 2~..~ 2 
C23 :C~C 'ke- ~ 

. 'C '  C22 O l ~ ~ C l i  
C24 ~- " 

C12(-~- c .C l  3 

Ci4 (.. " 
. .  

Fig. 1. Molecular structure of (1) with labels for the non-H atoms 
of the asymmetric unit and symmetry-equivalent atoms bonded to 
Zn. The crystallographic mirror plane contains the Zn atoms and the 
N31 ligand and bisects the N41 ligand. Atoms are represented by 
spheres of arbitrary radii. 

-. . C~  C37 ~. 

i! 

ii i: ; ,~ C35 : C32 

i i  N3 C31 ~- 

21 C21 022 Zn 21 i '_':5,,,- 

Fig. 2. A section of the polymeric chain structure of (2) with labels for 
the non-H atoms of the asymmetric unit and atoms bonded to them 
in adjacent units. Only the major disorder unit of the non-bridging 
crotonate ligand is shown. Atoms are represented by spheres of 
arbitrary radii. 
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parent zinc crotonate. The Zn atoms are well separated 
(4.860/~,), each Zn atom being linked to the next in 
the chain by a single syn-anti crotonate bridge. The 
five-coordination of zinc is attained by the binding of 
a 4-vinylpyridine ligand and a further crotonate ligand, 
which has a markedly unsymmetrical chelating mode. 
The narrow bite angle of the chelating ligand imposes an 
irregular five-coordinate geometry, which approximates 
to tetrahedral if this crotonate ligand is regarded as 
occupying a single coordination site. 

Most other reported structures of zinc carboxy- 
lates with additional nitrogen or sulfur base ligands 
are molecular, generally mononuclear with approxi- 
mately tetrahedral coordination geometry and monoden- 
tate carboxylate ligands (Horrocks, Ishley & Whit- 
tle, 1982a, b; Nadzhafov, Usubaliev, Amiraslanov, Mov- 
sumov & Mamedov, 1981; Cavalca, Gasparri, Andreetti 
& Domiano, 1967). A polymeric structure is found for 
the bis(hydrazine) adduct of zinc acetate because the 
nitrogen base here is bifunctional and acts as a bridge 
(Ferrari, Braibanti, Bigliardi & Lanfredi, 1965). Most 
hydrated zinc carboxylates are also mononuclear with 
coordination of zinc by either monodentate or chelat- 
ing carboxylate ligands and by two, three or four wa- 
ter molecules [the Cambridge Structural Database con- 
tains almost 20 such structures (Allen, Davies, Galloy, 
Johnson, Kennard, Macrae, Mitchell, Mitchell, Smith, 
& Watson, 1991)], but, of interest in the context of the 
polymeric chain structure of compound (2), the monohy- 
drated complex of zinc 2-ethoxybenzoate contains both 
bridging and terminal (but not chelating) carboxylates 
to produce a polymeric structure (Natarajan, Gowda & 
Cartz, 1974). 

These results further underline the complexity of 
the structural chemistry of carboxylate complexes and 
the unpredictability of the structures given our present 
knowledge. 

Experimental 

Both of the title compounds were prepared by treatment of 
zinc crotonate with the corresponding substituted pyridine 
(1:1 molar ratio) in ethanol solution and recrystallized from 
ethanol solution by cooling. 

Compound (1) 
Crystal data 

[Zn2 (C4 H5 02 )4 (C6 H4 N2)2 ] 
Mr = 679.28 
Orthorhombic 
Pnma 
a = 12.0761 (6)/~ 
b = 12.2729 (6) A 
c = 21.0414 (14) ,~ 
V = 3118.5 (3) ~3  

Z = 4  
Dx = 1.447 Mg m -3 

Mo Ka radiation 
A = 0.71073 h 
Cell parameters from 32 

reflections 
0 = 10.0-12.5 ° 
# = 1.590 mm- i 
T = 295 (2) K 
Block 
0.50 x 0.40 × 0.40 mm 
Colourless 

Data collection 
Stoe Siemens diffractometer 
w/O scans with on-line 

profile fitting (Clegg, 
1981) 

Absorption correction: 
empirical 
Tmin = 0.308, Tmax = 
0.384 

7471 measured reflections 
2897 independent reflections 

2341 observed reflections 
[1 > 2a(/)] 

Ri.t = 0.0292 
0max = 25.01 ° 
h = -14  ---, 14 
k = - 14 ~ 14 
l = -25 ~ 25 
3 standard reflections 

frequency: 60 min 
intensity decay: 37% 

Refinement 
Refinement on F 2 
R(F) = 0.0288 
wR(F 2) = 0.0840 
S = 1.062 
2896 reflections 
214 parameters 
w = 1/[a2(Fo 2) + (0.0398P) 2 

+ 1.2129P] 
where P = (Fo 2 + 2Fc2)/3 

( A / o ' ) m a x  = 0 .001  
mpmax = 0.351 e/~-3 
mpmin = -0.231 e ,~-3 

Extinction correction: 
SHELXL93 (Sheldrick, 
1993) 

Extinction coefficient: 
0.0007 (2) 

Atomic scattering factors 
from International Tables 
for Crystallography (1992, 
Vol. C, Tables 4.2.6.8 and 
6.1.1.4) 

Table 1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (~ 2) for (1) 

Ueq = (1/3)EiEjUijaT a; ai.a). 

x y z Ueq 
Znl 0.52447 (3) 1/4 0.69454 (2) 0.04667 (14) 
Zn2 0.54234 (3) 1/4 0.55664 (2) 0.04710 (14) 
O! I 0.6424 (2) 0.3640 (2) 0.67509 (9) 0.0829 (7) 
O12 0.6599 (2) 0.3657 (2) 0.57082 (8) 0.0735 (6) 
C11 0.6866 (2) 0.3965 (2) 0.62527 (11) 0.0560 (6) 
C12 0.7769 (2) 0.4772 (2) 0.63088 (11) 0.0663 (7) 
C13 0.8213 (2) 0.5055 (3) 0.68502 (13) 0.0752 (8) 
C14 0.9146 (3) 0.5826 (3) 0.6952 (2) 0.1075 (13) 
O21 0.4072 (2) 0.3660 (2) 0.68095 (8) 0.0736 (6) 
022 0.4260 (2) 0.3669 (2) 0.57673 (8) 0.0751 (6) 
C2 ! 0.3833 (2) 0.4005 (2) 0.62659 (11) 0.0558 (6) 
C22 0.2958 (3) 0.4835 (3) 0.62163 (12) 0.0736 (8) 
C23 0.2511 (3) 0.5137 (3) 0.56796 (14) 0.0883 (10) 
C24 0.1591 (4) 0.5937 (4) 0.5601 (2) 0.148 (2) 
N31 0.5367 (2) 1/4 0.79180 (13) 0.0465 (6) 
C31 0.6360 (3) i/4 0.8185 (2) 0.0661 (11) 
C32 0.6505 (3) I/4 0.8835 (2) 0.0616 (10) 
C33 0.5590 (3) i/4 0.92135 (15) 0.0522 (8) 
C34 0.4558 (3) 1/4 0.8942 (2) 0.0717 (12) 
C35 0.4489 (3) 1/4 0.8294 (2) 0.0601 (10) 
C36 0.5745 (4) 1/4 0.9900 (2) 0.0705 (11) 
N32 0.5890 (4) !/4 1.0429 (2) 0.109 (2) 
N41 0.5090 (2) 1/4 0.46086 (12) 0.0465 (6) 
C41 0.4909 (3) 0.1576 (2) 0.43024 (11) 0.0666 (7) 
C42 0.4509 (3) 0.1538 (3) 0.36917 (11) 0.0732 (9) 
C43 0.4288 (3) I/4 0.3387 (2) 0.0568 (9) 
C46 0.3808 (4) 1/4 0.2756 (2) 0.0783 (13) 
N42 0.3411 (4) I/4 0.2269(2) 0.116(2) 

Table 2. Selected geometric parameters (.~, °) for ( 1 ) 
Znl--O21 2.029 (2) Zn2--4:)l 2 2.030 (2) 
Z n l - - O l  1 2.038 (2) Zn2--O22 2.052 (2) 
ZnI--N31 2.052 (3) Zn2--N41 2.055 (3) 

O21--Znl - -O21 i 89.16 (13) O12--Zn2-----012 i 88.75 (13) 
O21--Znl - - -Ol l  88.73 (10) O12--Zn2--4)22 87.68 (9) 
O21'--Znl----Ol I 160.30 (8) Ol 2i--Zn2---O22 159.65 (7) 
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O11--Znl----O11 i 
021 --Zn I--N 31 
O11--ZnI--N31 

86.70 (14) O22--Zn2--O22 ~ 88.74 (13) C33 0.6928 (6) 0.0217 (3) 0.5488 (7) 0.0701 (15) 
101.01 (7) O12--Zn2--N41 106.33 (7) C34 0.6249 (6) 0.0400 (3) 0.3946 (6) 0.076 (2) 
98.62 (7) O22--Zn2--N41 93.90 (8) C35 0.5703 (6) 0.1094 (3) 0.3496 (6) 0.0723 (15) 

Symmetry code: (i) x, ½ - y, z. C36 0.7478 (8) -0.0526 (3) 0.5990 (8) 0.093 (2) 
C37 0.8067 (8) -0.0785 (4) 0.7391 (9) 0.116 (3) 

Compound (2) 
Crystal data 

[Zn(C4 Hs 02  )2 (C7 H7 N )] 
Mr = 340.67 
Monocl in ic  
P21/c 
a = 10.343 (2) A, 
b = 18.329 (3) A 
c = 9.671 (2) A, 
fl = 117.38 (2) ° 
V = 1628.0 (5)/~3 

Z = 4  
Dx = 1.390 Mg m -3 

Table 4. Selected geometric parameters (,~, °)for (2) 

Data collection 

Stoe Siemens diffractometer  
w/O scans with on-line 

profile fitting (Clegg, 
1981) 

Absorpt ion  correction: 
empirical  
Tmin = 0.444, Tmax = 
0.986 

5582 measured reflections 
2698 independent  reflections 

Refinement 

Refinement on F z 
R(F) = 0.0396 
wR(F 2) = 0.1129 
S = 1.078 
2693 reflections 
209 parameters  
w = 1/[o-Z(F 2)  + (0 .0171P)  2 

+ 0 .5381P]  
where  e = (F } + 2F2)/3 

Zn----O21 i 1.968 (3) 

Mo Kc~ radiation Zn--O22 1.992 (3) 
A = 0 . 7 1 0 7 3 / ~  zn--012 2.028 (5) 

O21 i--Zn--O22 106.74 (12) 
Cell parameters from 32 O21'--Zn---O12 129.14 (15) 

reflections O22--Zn--<) 12 116.8 (2) 
0 = 10-12 .5  ° O2P--Zn--N3 102.96 (13) 
/z = 1.522 mm -1 O22--Zn--N3 95.93 (13) 

T = 295 (2) K 
Plate 
0.60 x 0.35 x 0.02 mm 
Colourless  

1685 observed reflections 
[1 > 2rr(/)l 

Rint = 0.0733 
0max = 25.01 ° 
h = - 1 2  ~ 12 
k = - 2 1  ~ 21 
l = - 1 1  ~ 11 
3 standard reflections 

frequency:  60 min 
intensity decay:  54% 

(A/cr)max = 0.003 
Apmax = 0.411 e A,- 3 
Apmin = - 0 . 2 6 6  e A, -3  
Atomic  scattering factors 

from International Tables 
for  Crystallography (1992, 
Vol. C, Tables 4.2.6.8 and 
6.1.1.4) 

Table 3. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (A,2) for (2) 

1 " * * ' U m = ( /3)E,~jUija i aj ai.aj. 

U~q 
0.0552 (2) 
0.126 (2) 
0.1002 (13) 
0.082 (2) 
0.082 (4) 
0.106 (4) 
0.147 (3) 
0.091 (5) 
0.097 (5) 
0.0611 (9) 
0.0609 (9) 
0.0482 (11) 
0.0578 (12) 
0.079 (2) 
0.116 (2) 
0.0574 (10) 
0.0664 (13) 
0.0738 (I 5) 

x y z 
Zn 0.48651 (6) 0.26342 (3) 0.38405 (6) 
O11 0.4899 (7) 0.3914 (3) 0.3787 (7) 
O12 0.6672 (5) 0.3235 (3) 0.5121 (5) 
C11 0.6183 (9) 0.3845 (4) 0.4779 (8) 
C12A 0.6766 (14) 0.4585 (6) 0.5320 (17) 
C13A 0.8033 (15) 0.4684 (8) 0.6338 (17) 
C14 0.8632 (9) 0.5486 (4) 0.6856 (10) 
C12B 0.7501 (22) 0.4349 (9) 0.5701 (26) 
C13B 0.7347 (20) 0.5024 (8) 0.5682 (24) 
O21 0.3069 (4) 0.2457 (2) -0.0946 (3) 
022 0.4296 (4) 0.2519 (2) 0.1585 (3) 
C21 0.3122 (5) 0.2553 (2) 0.0369 (5) 
C22 0.1755 (5) 0.2709 (3) 0.0433 (5) 
C23 0.0478 (6) 0.2683 (3) -0.0727 (6) 
C24 -0.0928 (7) 0.2856 (4) -0.0689 (8) 
N3 0.5807 (4) 0.1617 (2) 0.4502 (4) 
C31 0.6503 (6) 0.1443 (3) 0.6016 (5) 
C32 0.7078 (6) 0.0766 (3) 0.6555 (6) 

Zn--N3 2.065 (4) 
Zn---O11 2.347 (5) 

O12--Zn--N3 97.5 (2) 
o21i--Zn--Ol 1 96.4 (2) 
O22--Zn----O11 94.7 (2) 
Ol 2--Zn---O11 56.7 (2) 
N3----Zn-----O11 154.1 (2) 

Symmetry code: (i) x, ½ - y, ½ + z. 

For  both structures, isotropic H atoms were refined using 
a riding model  with U(H) = 1.2U~q(C). For compound  (2), 
twofold  orientational disorder of  one of  the crotonate ligands 
was  resolved and refined with the aid of  restraints on the 
geomet ry  (similarity) and anisotropic displacement  parameters;  
the disorder consists o f  two alternative orientations within the 
same plane for the central double  bond and was model led 
by  the splitting of  atoms C12 and C13, together with their 
at tached H atoms and the H atoms of  C14, into two partial 
a toms each. 

The data sets for both compounds  consist  o f  a complete  
unique set o f  reflections together with their Friedel opposi tes  
and part o f  a further equivalent  set; the index limits given do 
not indicate a whole  sphere of  data. 

For both compounds ,  data collection: DIF4 (Stoe & Cie, 
1988); cell refinement: DIF4; data reduction: local programs; 
program(s)  used to solve structures: SHELXTL/PC (Sheldrick, 
1990); program(s)  used to refine structures: SHELXL93 
(Sheldrick,  1993); molecular  graphics: SHELXTL/PC; software 
used to prepare material for publication: SHELXL93 and local 
programs.  

We thank  E P S R C  for f inancial  support .  

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry, together with unlabelled 
displacement ellipsoid plots of both structures, have been deposited 
with the IUCr (Reference: MU 1144). Copies may be obtained through 
The Managing Editor, International Union of Crystallography, 5 
Abbey Square, Chester CH 1 2HU, England. 
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A b s t r a c t  

The crystal structure of  (C7HIsN)2[ZnCI4] is composed 
of alternating layers of inorganic ions and paraffinic 
chains. It differs from the structures of  analogous com- 
pounds that have a hydrocarbon chain containing an 
even number  of  C atoms. This may  explain the o d d -  
even effects observed in differential scanning calorime- 
try (DSC) measurements  on these compounds.  

C o m m e n t  

Alky lammonium tetrahalometallates of  general formula 
(n-CnH2n+INH3)2[MX4] (M = Mn, Cu, Cd, etc.; X = 
C1, Br) are known to form crystal structures in which 

hydrocarbon layers are sandwiched between inorganic 
sheets (Phelps, Losee, Hatfield & Hodgson, 1976; 
Willet & Riedel, 1975; Peterson & Willet, 1972). DSC 
measurements indicate that the compounds of the 
series show a great variety of  structural phases (Carla, 
Guiseppe & Guiseppe, 1986) and exhibit an odd--even 
effect as a function of  the number  of  C atoms in the 
alkyl chain. This effect may depend on the structural 
differences between the odd and even compounds of  the 
series. The structure of  (n-C]2H25NH3)2[ZnC14] (Cn2Zn) 
has been reported (Ciajalo, Corradini & Pavone,  1977). 
It is the aim of  this paper to report the single-crystal 
room-temperature  structure determination of  the title 
compound (HAZn)  in order to explain the odd-even  
effects observed in the DSC measurements .  

HAZn 

[ZnCI4] 2- 

Fig. 1 shows the numbering scheme for the non-H 
atoms and a view of the unit cell is presented in Fig. 2. 
The structure consists of organic and inorganic layers. 
Each inorganic layer of tetrahedral ZnCI42- anions is 
sandwiched between two hydrocarbon layers formed by 
C7HIsNH~ cations (Fig. 2). Each tetrahedral Z n C I ~ -  
anion is surrounded by six NH3 groups from adja- 
cent sheets. The Z n C h  2- tetrahedra show angles from 
104.7 (4) to 113.3 (5) °, which indicate a small distortion 
from the normal value. The distortion probably results 
from the formation of  hydrogen bonds between N and 
C1 atoms. The average Zn---C1 bond length is 2.26,~,, 
which is slightly shorter than the value of  2.27/~ in 
[NH3---(CH2)I0--NH3][ZnC14] (Guo, Lin, Zeng & Xi, 
1992). 

C I 1  

' " ~ ' ~ N - - 2 ~ 1 2 1 3  C ~  ' ~ ) ~ 1 .  

C 2 6 ~ x ' ~ ~ . . . ~ C 2 ~ .  2 Z . n ~ C l  2 C 1 4  ~ ) ' v ~ .  C 1 7  

C 2 4  " ~ / ~ . .  N 2  C14 C 1 6  

C 2 1  

Fig. 1. Atomic numbering of the non-H atoms of the title compound 
shown with 50% probability ellipsoids. 
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• .~.....a *. ~ I 

~ " ~ "  
~ - -  ~1, 

. / . . . . . ~ . .  • ~ .... f ~ -  ~- , 
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Fig. 2. View of the unit cell with N atoms shown as large filled circles. 
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