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Crystal Structure of Lignocaine
Hydrochloride—Zinc Chloride Complex
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J. SHASHIDHARA PRASAD

Department of Studies in Physics, University of Mysore, Manasagangotri, Mysore 570 006, India

(Received November 3, 1992; in final form January 12, 1993)

Crystal and molecular structure of lignocaine hydrochloride—zinc chloride complex, ZnCl,C,)N,O,H,,,
is reported. The sample cyrstallizes in the monoclinic space group P2, with a = 9.128(2) .3‘, b =
19.196(5) A, ¢ = 19.696(5) A, = 95.81(1)°, V = 3433.43(1) A3, Z = 4. The structure of the title
compound was solved using 3527 counter intensities with I > 2.50() using CuK,, radiation and refined
to an R value of 0.071. Each metal group is associated with a pair of ligands. The planes of the phenyl
groups of one of the pair are nearly perpendicular to the planes of the phenyl groups of the other.

Keywords: Charge-transfer complexes, crystal structure, lignocaine, zinc chloride

INTRODUCTION

Charge transfer complexes of lignocaine are of interest because of their role in
medical applications. Lignocaine hydrochloride is the most common and important
local anesthetic and antiarrhythmic drug. In addition to that they are also good
organic semi-conductors.! We have undertaken the study of a series of complexes
of lignocaine hydrochloride with various metals.?~7 The results of the crystal struc-
ture analysis of the complex of lignocaine hydrochloride with zinc chloride are
reported.

EXPERIMENTAL

Single crystals suitable for x-ray diffraction studies were obtained by slow evapo-
ration in a mixture of ethanol and water. Cell dimensions were obtained from 25
reflections in the range 40° = 26 = 50°. The crystal data are as follows: transparent
single crystal of dimension 0.625 X 1.0 X 2.0 mm, monoclinic, P2,, a = 9.128(2)
A, b = 19.196(5) A, c = 19.696(5) A, B = 95.81(1)°, V = 3433.43(1) A3, Z =
4, D, = 1.308 Mg'm~3, p = 417 mm~}, T = 293 K, FW = 675.87, Fypo =
1415.76. '
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The data were collected on an Enraf Nonius diffractometer within the range 2°
= 28 = 110° in @ — 26 mode of scanning using CukK, radiation. 4010 counter
intensities were obtained out of which 3527 intensities were greater than 2.5q¢ (I).
Lorentz and polarization corrections were applied. Empirical absorption correction®
was also applied. The minimum and maximum transmission factors are 0.669 and
0.997, respectively. The structure was solved by direct methods (MULTANS80)°
and refined by block diagonal least-squares method (LSTSQ-NRCVAX).1° The
coordinates of the hydrogen atoms were generated using CDEDIT-NRCVAX.1?
These were placed at a distance of 1.08 A from the parent atom and refined
isotropically as riding with those of the atoms to which they are bonded. The final
least-squares cycle was run for 166 atoms, 1055 parameters and 3523 reflections.
The final residuals are R, = 0.071, R,, = 0.056 where

2AF,| — |F.
B = =S

and

w

R_{EMM»%MF”
- >, wE3

The maximum value of |Al/o = 0.652. The goodness-of-fit indicator is 4.13. Ex-
tinction coefficient!! was also refined and secondary extinction coefficient = 0.0255,
o = 0.0115. In the last difference Fourier map, the deepest hole was —0.48 eA 3
and the highest peak 0.54 eA 3. All the computational work was carried out on
a Zenith 386SX/387SX IBM compatible PC using NRCVAX SDP.

RESULTS AND DISCUSSION

The positional coordinates of the atoms, thermal parameters for the non-hydrogens,
bond distances and angles are given in Tables I to IV, respectively. The bond
lengths and angles are in good agreement with the standard values. The projection
of the molecule on the plane with least overlap is shown in Figure 1. The atoms
C1, C2, C3, G5, C6 & C8, C15, Cl6, C17, C19, C20 & C22, C29, C30, C31, C33,
C34 & C36 and C43, C44, C45, C47, C48 & C50 constitute the four phenyl rings
1 to 4, respectively. The dihedral angles between the planes through phenyl rings
1 and 2 is 4.5(8)°, 1 and 3 is 73.9(7)°, 1 and 4 is 76.4(7)°, 2 and 3 is 78.0(7)°, 2 and
4 is 80.4(7)° and 3 and 4 is 2.5(7)°. The complex shows hydrogen bonding of the
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Fractional atomic coordinates of the nonhydrogens. Quantities in the

CRYSTAL STRUCTURE OF A ZINC COMPLEX

TABLE 1

parentheses are respective e.s.d’s.

Atom

b'4 y z Biso(&)?
MOLECULE A
ZN1 .4238( 2) .6521( @) .4530( 1) 5.2(1)
CL1 .3531( 7) .7383( 3) .3738( 3) 8.5(4)
CL2 .64209( 5) .8974( 3) .5232( 2) 6.1(3)
CL3 .2738( 5) .6391( 3) .5363( 2) 5.7(2)
CL4 LA487( ) .5549( 3) .3926( 3) 7.1(3)
c1 .837( 3) .608( 1) .665( 1) 13.9(2)
c2 .683( 3) .621( 1) .875( 1) 10.3(2)
c3 .635( 2) .588( 1) LT37( 1) 9.8(1)
C4 .483( 3) .5683( 1) T80( 1) 12.5(2)
[ .747( 2) .583( 1) LT99( 1) 6.2(1)
(o] .891( 2) .599( 1) .787( 1) 9.3(2)
c7 .997( 3) .599( 1) .845( 1) 14.1(2)
c8 .941( 3) .622( 1) L720( 1) 10.6(2)
N1 .695( 2) BT7( 1) .855( 1) 8.1(1)
c9 .639( 2) B17( 1) .881( 1) 8.3(1)
o1 .833( 1) .454( 1) .853( 1) 8.9(8)
C1@ .587( 2) .519( 1) .958( 1) 8.4(1)
N2 .482( 2) .461( 1) .861( 1) 12.4(1)
c11 .325( 2) .499( 1) .816( 1) 11.5(2)
Ci2 .235( 3) .436( 1) .923( 2) 15.6(2)
C13 .506( 3) L427( 1) .998( 2) 18.6(2)
Cl4 .838( 2) .388( 1) 1.839( 1) 6.6(1)
C15 .260( 3) .T88( 1) .832( 1) 10.9(2)
Cise .138( 3) .756( 1) .783( 1) 12.9(2)
C17 LA71( 2) .766( 1) LTI5( 1) 7.5(1)
C18 @3 2) T79( 1) .661( 1) 9.6(2)
C19 .314( 2) .768( 1) .697( 1) 7.1(1)
Cc20 .441( 2) .762( 1) .754( 1) 10.6(2)
c21 .595( 3) .767( 1) LT27( 1) 11.5(2)
c22 .412( 2) .762( 1) .815( 1) 9.1(1)
N3 .339( 2) .782( 1) .628( 1) 5.8(8)
Cc23 .367( 2) .843( 1) .807( 1) 4.9(9)
02 .367( 1) .893( 1) .644( 1) 7.2(T)
C24 .396( 2) .858( 1) .B37( 1) 6.5(1)
N 4 .464( 1) .914( 1) .523( 1) 7.5(1)
C25 -423( 2) .939( 1) .444( 1) 13.6(2)
Cc26 .378( 2) .928( 1) .391( 1) 7.9(1)
c27 .838( 2) 917( 1) .524a( 1) 5.9(1)
c28 .T15( 2) .888( 1) .576( 1) 9.7(2)
MOLECULE B
ZN2 .5786( 3) .6957( 1) .2462( 1) 5.6(1)
CL5 .3527( 5) .6584( 3) AA23( 2) 5.9(3)
CL6 .6691( 6) .6175( 3) .1243( 3) 7.6(3)
CL7 .5199( ) .7962( 3) .@971( 3) 8.7(3)
CL8 .7267( 5) .T7195( 3) .@356( 2) 5.9(2)
Cc29 .897( 2) .966( 1) .399( 1) 9.5(1)
C3e .785( 2) .853( 1) .338( 1) 9.2(1)
C31 LT48( 2) .879( 1) .328( 1) 4.4(8)
c32 .843( 2) .855( 1) .273( 1) 8.4(1)
C33 .811( 2) .832( 1) L371( 1) 4.1(8)
C34 .924( 2) .846( 1) .421( 1) 5.4(9)
€35 1.2920( 2) .792( 1) .462( 1) 5.6(1)
C36 .962( 2) L817( 1) .429( 1) 6.9(1)
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TABLE 1 (Continued)

Atom x y z Biso(&)*
MOLECULE B
N5 T8¢ 1) JT5T( 1) .365( 1) 3.7(8)
Cc37 .829( 1) LT16( 1) 3211 2.8(T)
03 .815( 1) .132( 1) L287( 1) 5.6(6)
38 .762( 1) .643( 1) 317( 1) 3.8(7M
N6 .87T1( 1) .685( 1) 323 1) 3.9(6)
C39 .987( 2) B87( 1) .361( 1) 5.8(1)
C4a2 .948( 3) .B652( 1) .429( 1) 8.5(1)
Ca1 .822( 2) .B22( 1) .285( 1) 4.9(9)
c42 .899( 2) .466( 1) .256( 1) 6.4(1)
C43 11 2) .388( 1) 206( 1) 7.7(1)
C44 g48( 2) L441( 1) 268 1) B8.5(1)
Ca5 .284( 2) BaT( 1) B73( 1) 6.1(1)
C46 21( 2) .568( 1) .229( 1) 9.6(2)
C47 .193( 2) .523( 1) .123( 1) 5.4(1)
C48 .283( 2) L4838 1) .165( 1) 7.5(1)
C49 .392( 2) .483( 1) .222( 1) 8.1(1)
C50 .219( 2) A22( 1) A58( 1) 8.8(1)
N7 .252( 1) .592( 1) .148( 1) 3.9(8)
C51 .184( 2) .632( 1) 184( 1) 6.1(1)
04 O79( 1) .B15( 1) .219( 1) 5.3(8)
Ch2 .256( 2) LT24( 1) .192( 1) 5.1(9)
N8 .122( 1) L759( 1) L196( 1) 4.6(7)
C53 .223( 2) .765( 1) L137¢ 1) 6.3(1)
C54 @72( 2) L787( 1) o278( 1) 8.4(1)
C55 .203( 2) .8256( 1) .224( 1) 5.8(1)
Ch6 .288( 2) .878( 1) .231( 1) 8.6(1)
TABLE II

Fractional atomic coordinates of the hydrogens. Quantities in the
parentheses are respective e.s.d’s.

Atom X y -1 Biso(&)*
MOLECULE A
Hi 2.881(2) 2.627(1) @.613(9) 13.7(7)
H2 2.629(1) 2.629(T) 2.631(7) 7.6(5)
H4A @.434(2) 2.576(9) 2.801(8) 11.8(6)
H4B @.426(2) @.626(8) @.733(8) 11.8(8)
H4C @.419(2) ?.544(9) @.726(8) 14.9(7)
H7A 1.102(2) ©.589(1) @.817(1) 22.1(9)
HTB 9.996(1) @.636(7) 2.869(6) 5.1(4)
HTC @.985(2) @.543(9) 2.868(8) 14.2(7)
HN1 1.846(2) 2.627(8) @.722(8) 11.1(8)
H12 2.719(2) 3.622(8) 2.885(8) 11.2(86)
H10A 2.514(2) @.574(8) 2.967(7) 18.3(5)
H12B 2.873(2) 2.512(8) ©.999(8) 9.7(5)
H11A @.338(2) 3.525(8) 3.854(7) 8.5(5)
H11iB @.274(2) 2.551(8) ?.949(8) 11.7(8)
H12A 3.109(2) 2.447(9) 2.884(8) 13.2(8)
Hi2B 2.278(2) 2.386(9) 2.893(9) 14.9(7)
H12C @.235(2) @.426(1) @.994(9) 15.7(7)

H13A 2.419(2) 2.436(9) 1.932(8) 11.2(6)
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TABLE I (Continued)

Atom X y z Biso(A)*
MOLECULE A
H13B 2.484(2) @.375(1) 2.961(1) 23.7(9)
H14A @.588(2) @.354(8) 1.959(7) 9.8(6)
H14B 2.732(2) 2.386(8) 1.220(7) 11.2(5)
H14C @.662(1) 2.425(5) 1.098(4) 3.3(2)
H15 @.240(2) 2.749(1) @.870(8) 15.0(7)
Hi6 @.946(2) @.753(8) 2.798(7) 8.9(5)
Hi8A 2.044(2) 2.786(8) 2.625(7) 9.1(5)
Hi18B -2.@38(2) 2.748(9) 2.661(7) 11.1(6)
H18C -2.034(2) 2.829(8) @.683(7) 8.6(5)
H21A 2.659(1) @.757(8) @.769(7) 8.1(5)
H21B 2.61@(2) @.734(8) 2.696(7) 9.8(5)
H21C @.630(1) @.818(7) @.713(7) T7.3(4)
H22 @.486(1) @.746(7) 2.850(6) 6.7(4)
HN3 @.329(1) 2.744(7) @.598(6) 6.9(4)
H24A @.465(2) 2.816(7) 2.528(7) 7.5(4)
H24B @.249(2) @.852(8) @.526(7) 9.7(5)
H25A @.461(2) @.976(9) 2.441(8) 15.2(7)
H25B 2.275(2) @.958(8) @.465(7) 9.4(5)
H26A @.329(1) @.960(6) 2.358(8) 4.9(3)
H26B @.465(1) @.912(7) @.371(6) 7.8(4)
H26C 2.289(2) 2.882(8) 3.390(7) 11.9(5)
H27A 2.650(1) @.881(7) @.454(7) 8.2(4)
H27B @.669(1) @.975(7) @.492(6) 6.7(4)
H28A 2.848(2) 2.888(8) 2.6565(7) 9.1(5)
H28B 2.691(2) @.926(9) ?.624(8) 16.7(86)
H28C @.673(2) 2.848(1) @.588(9) 13.7(T)
MOLECULE B
H29 2.925(2) 1.206(9) @.400(8) 11.4(8)
H32 @.736(2) 2.983(8) 2.326(7) 9.9(5)
H32A 2.628(1) @.806(T) @.266(7) 7.3(4)
H32B @.578(1) @.876(6) 2.276(6) 2.9(3)
H32C 2.669(2) 2.861(8) 2.230(8) 12.3(6)
H35A 1.979(1) 2.820(6) @.490(6) 4.1(3)
H35B 2.916(1) @.754(T) 2.479(6) 6.6(4)
H35C 1.978(1) @.755(7) @.436(6) 5.1(4)
H36 1.958(1) 2.922(7) @.460(6) 7.2(4)
HN5 2.734(1) @.735(6) @.403(6) 4.7(4)
H38A 2.686(1) @.643(6) 2.290(6) 4.0(3)
H38B 2.726(1) @.631(8) @.366(5) 3.9(3)
H38A 1.926(2) 2.628(8) @.378(7) 9.5(5)
H39B 1.280(1) @.561(6) 2.351(5) 3.8(3)
H40A 1.250(2) @.558(9) @.463(8) 13.1(6)
H42B 3.848(2) @.578(7) @.451(7) 7.7(4)
H4oC 2.918(2) @.518(8) @.423(7) 8.2(5)
H41A 2.779(1) @.519(8) 2.326(6) 4.9(4)
H41B @.799(1) @.529(6) @.257(8) 3.5(3)
H42A 2.862(1) 3.432(7) @.247(6) 5.5(4)
H42B 3.941(1) @.487(6) @.213(6) 5.5(4)
H42C @.995(1) 2.462(8) @.287(6) 4.5(3)
H43 @.973(2) @.342(8) @.984(7) 8.9(5)
H44 -2.077(2) 2.435(8) 2.218(7) 9.7(5)
H46A 2.061(2) 3.615(9) @.035(8) 13.2(6)
H46B 2.034(2) @.556(9) -2.013(8) 11.9(6)
H46C -92.118(2) 2.575(9) @.042(8) 12.1(6)
H49A 9.405(2) 2.430(9) 2.251(8) 12.7(6)
H49B ?.480(2) 3.514(8) @.194(8) 11.7(5)

381



Downloaded by [Tomsk State University of Control Systems and Radio] at 13:51 18 February 2013

382 A. INDIRA ef al.

TABLE Il (Continued)

Atom X y z Blso(A)*
MOLECULE B
H49C 2.367(2) @.522(7) @.264(7) 8.7(5)
H5Q @.267(2) @.375(9) @.183(8) 13.6(6)
HN7 @.331(1) 2.626(7) 2.138(7) 7.8(5)
HE2A 3.348(1) @.704(7) 3.242(7) T.7(4)
H52B @.313(1) @.719(6) 2.154(6) 5.3(4)
H53A -02.280(1) 2.822(6) @.143(6) 5.3(4)
H53B -0.060(2) 2.729(8) @.130(7) 19.2(5)
HB4A 02.025(2) 3.799(8) ©.245(7) 9.3(5)
H54B 2.115(2) @.825(8) 2.284(7) 8.7(5)
H54C 2.178(1) @.748(8) @.260(7) 7.9(4)
H55A 2.261(2) 3.817(9) 2.274(8) 14.2(6)
H55B @.262(1) @.833(7) 2.188(8) 5.3(4)
H56A @.992(2) ©.918(9) 2.258(8) 11.9(8)
H56B 2.211(2) 2.893(8) 2.188(8) 11.0(8)
HEBC 2.214(1) 2.865(7) @.272(7) 7.2(4)

(Hydrogen atoms have been labelled with the number of the atom to which they
are bonded. Multiple atoms have an additional suffix).

TABLE III

u(i, j) of U values *100 of the hydrogens. Quantities in the parentheses are
respective e.s.d’s.

Atom ull(y) uz22 u33 ul2 ull u23
MOLECULE A

ZN1 8.6(2) 5.5(1) 5.8(1) -8.4(1) 1.2(1) -9.1(1)
CL1 14.3(86) 9.8(5) 7.4(4) 2.8(4) -1.8(4) 3.1(3)
CL2 6.3(3) 9.7(4) 7.2(3) -1.2(3) -0.1(3) 2.5(3)
CL3 7.7(3) 7.5(3) 6.5(3) -2.8(3) 1.9(3) -8.9(3)
CL4 13.8(5) 5.8(3) 7.7(4) 2.1(3) 2.3(3) -1.7(3
c1 32.5(4} 8.9(2) 11.8(2) 3.4(2) 2.4(2) -3.6(2)
cz2 18.5(3) 7.8(2) 12.5(2) -08.9(2) -3.8(2) -1.1(2)
c3 18.2(2) 4.4(1) 10.8(2) 3.9(2) -2.9(2) -@.8(1)
C4a 21.1(3) 5.2(2) 18.3(3) -2.4(2) -6.8(2) 1.1(2)
C5s 13.3(2) 5.3(1) 4.9(1) 2.8(1) 2.8(1) -9.5(1)
ce6 13.7(2) 9.3(2) 12.8(2) 1.7(2) 2.8(2) 1.1(2)
c7 17.4(3) 19.2(3) 16.5(2) 3.5(2) —©.4(2) 13.7(2)
c8 17.8(2) 16.4(2) 7.2(2) 3.6(2) 3.1(2) 2.5(2)
N1 11.8(2) 6.9(1) 12.2(2) 2.1(1) 1.3(1) -4.3(1)
c9 8.5(2) 18.4(2) 4.5(1) 2.7(2) -@.6(1) -4.41)
01 15.8(1) 5.8(8) 18.7(1) 2.1(9) 6.2(1) -3.9(8)
C1e 7.9(2) 9.4(2) 14.8(2) -3.7(1) 1,4(1) -6.2(2)
N2 17.1(2)  15.2(2) 14.3(2) 5.4(2) -1.9(2) -4.2(2)
C11 11.7(2)  17.7(3) 13.2(2) 4.1(2) -3.1(2) -3.4(2)
ci2 20.6(3) 18.1(2) 38.3(4) 5.6(2) 11.9(3) 4.7(2)
C13 21.5(3) 5.3(1) 40.8(4) -4.4(2) -12.2(3) 13.1(2)
Cl4 5.1(1) 9.1(2) 12.9(2) 3.5(1) 1.8(1) 5.2(1)
C15 27.3(3) 6.5(2) 4.2(1) 2.1(2) 1.8(2) 1.3(1)
C16 25.8(3) 7.5(2) 12.8(2) 3.3(2) 3.7(2) -0.8(2)
C17 16.8(2) 5.5(1) 6.1(1) 1.8(1) 1.1(D) 2.6(1)
Ci8 14.1(2) 13.7(2) 8.4(2) -1.6(2) -0.4(2) 2.1(2)
C19 12.5(2) 4.8(1) 9.7(2) 1.8(1) 2.1(1) -B.6(1)
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TABLE IIl  (Continued)

Atom ull(u) u22 u33 ul2 ul3 u23
MOLECULE A
C20 15.6(2) 7.6(2) 17.8(3) -9.8(2) 4.5(2) -1.8(2)
c21 18.3(2) 8.5(2) 15.2(2) 2.2(2) -8.6(2) 3.8(2)
ca2 20.8(2) 7.4(2) 5.5(1) 1.7(2) -3.1(2) @.4(1)
N3 11.3(1) 5.2(1) 5.2(9) 2.1(9) -1.8(9) -1.9(8)
c23 5.9(1) 3.3(1) 9.0(1) @.2(9) -@8.5(1) -2.4(1)
02 10.4(1) 6.3(9) 18.3(1) @.8(8) @2.2(9) -~2.4(8)
C24 18.3(2) 6.4(1) 7.7(1)  -@.9(1) @2.6(1) -5.5(1)
N 4 5.3(1) 13.1(2) 10.7(1) -3.1Q1) 4.3(9) -6.4(1)
c25 10.8(2) 17.6(3) 22.8(3) -4.7(2) -2.9(2) 9.9(2)
C26 12.8(2) 8.4(2) 4.9(1) 2.1(1)  -1.6(1) -2.8(1)
c27 5.2(1) 9.4(2) 8.2(1) 2.71) 3.6(1) 1.5(1)
c28 13.1(2) 6.4(2) 18.5(3) @.4(2) T7.6(2) 2.7(2)
MOLECULE B

ZN2 9.1(2) 6.1(2) 6.2(1) -@.1(1) 1.1(1) -@.2(1)
CL5 6.8(3) 108.9(4) 5.4(3) -1.8(3) 2.3(2) 1.1(3)
CL6 13.6(5) 8.6(4) 6.4(3) 1.3(4) 0.6(3) 3.6(3)
CL7 15.9(6) 5.2(3) 13.3(5) ~2.2(4) 8.4(4) -3.5(3)
CL8 7.8(4) 8.3(4) 6.7(3) -2.1(3) 2.9(3) -3.9(3)
c29 15.8(2) 6.4(2) 156.1(2) -4.8(2) 7.1(2) -1.9(2)
C30 11.1¢2) 6.5(1) 17.6(2) 1.3(1) 5.8(2) 3.1(2)
C31 5.4(1) 5.7(1) 5.7(1) 2.7(9) 1.4(9) 1.9(9)
c32 11.3(2) 10.2(2) 11.9(2) 4.7(2) 2.3(1) 6.7(2)
C33 6.8(1) 3.7(1) 5.7(1)y -2.2(9) 3.8(9) -1.2(9)
C34 4.1(1) 8.5(1) 8.4(1) @.4(1) 3.1(1) -1.8(1)
C35 6.3(1) 9.9(2) 4.6(1) 2.1(1) -8.9(9) ~2.8(1)
C3s 7.3(1) 6.6(1) 9.1(2) -2.2(1) 9.8(1) ~3.4(1)
N5 3.6(8) 5.1(8) 5.5(9) -@.8(7) 1.1(6) ~3.8(7)
Cc37 3.2(9) 4.9(9) 3.6(9) -3.9(7) 2.8(7) @.9(7)
03 8.6(1) 4.8(7) 7.5(9) -1.3(7) 3.7(7) -~1.3(7)
C38 3.2(9) 5.3(1) 5.9(1) -8.5(8) -0.2(8) 1.4(9)
N6 5.3(8) 3.8(8) 5.2(8) -@.2(7) -1.2(7) -B.4(7)
Cc39 6.5(1) 3.9(1) 11.9(2) @.5(1) 2.9(1) ?.6(1)
Caz 18.1(2) 18.1(2) 3.5(1) -@.9(2) -1.3(1) 2.4(1)
C41 9.1(1) 4.8(1) 4.9(1) ~1.7(1) 1.7(1) @.4(9)
C42 8.8(2) 4.4(1)y 11.1(2) 2.9(1) 2.4(1) ~1.3(1)
C43 12.1(2) 6.6(1) 12.3(2) -8.3(1) -2.6(1) ~1.1(1)
C44 10.1(2) 10.1(2) 12.2(2) -2.1(2) 2.2(2) -~1.9(2)
C45 9.9(2) 4.9(1) 8.9(2) -2.8(1) 2.6(1) ~1.4(1)
Cc48 10.7(2) 19.1(2) 15.0(2) -2.9(2) -2.2(2) 3.3(2)
Cc47 6.8(1) 9.0(2) 5.80(1) 1.6(1) 1.0(1) -8.6(1)
C48 14.1(2) B.2(2) 6.3(1) -2.2(2) 2.8(1) ~-2.1(1)
C49 12.8(2)  11.8(2) 7.3(2) 5.5(2) -2.8(1) -1.2(1)
C5 13.1(2) 5.8(1) 11.2(2) 2.5(1) -0.1(2} 2.4(1)
N7 8.2(8) 4.3(8) 4.8(8) @.8(7) 3.7y -2.1(7)
C51 12.6(2} 4.2(1) 6.2(1) 2.9(1) -2.1(1) @3.8(1)
04 8.7(9) 3.8(7) 8.4(9) ~3.1(7) 3.8(7) ~@.1(8)
C52 7.1(1) 6.5(1) 6.2(1) -9.3(1) 2.4(1) ~2.8(1)
N8 8.7(1) 3.1(8) 5.9(8) -2.4(8) 1.8(8) 2.1(7)
C53 10.9(2) 7.1(1) 5.6(1) ~-1.6(1) ~3.4(1) -@3.2(1)
Cb4 9.9(2) 8.2(2) 11.4(2) 2.5(1) -4.7(1) 2.9(1)
Ch5 7.2(1) 5.1(1) 9.7(2) -1.86(1) 2.3(1) -@.2(1)
C586 17.8(2) 5.1(1) 11.3(2) -5.4(2) 4.7(2) ~2.2(1)
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TABLE IV

Bond lengths (A) and bond angles (°} involving non-hydrogens. Quantities
in the parentheses are respective e.s.d’s.

MOLECULE A MOLECULE B

ZN(1)-CL(1) 2.288(5) ZN(2)-CL(5) 2.274(5)
ZN(1)-CL(2) 2.323(5) ZN(2)-CL(8) 2.254(5)
ZN(1)-CL(3) 2.254(5) ZN(2)-CL(7) 2.257(5)
ZN(1)-CL(4) 2.234(5) ZN(2)-CL(8) 2.243(5)
C(1)-C(2) 1.44(4) C(29)-C(3d) 1.39(3)
C{1)-C(8) 1.38(3) C(28)-C(36) 1.32(3)
C(2)-C(3) 1.36(3) C(3@)-C(31) 1.43(3)
C(3)-C(4) 1.44(0) C(31)-C(32) 1.48(3)
C(3)-C(5) 1.48(3) C(31)~C(33) 1.38(2)
C(6)-C(6) 1.33(3) C(33)-C(34) 1.39(2)
C(5)-N(1) 1.48(2) C(33)-N(5) 1.44(2)
C(6)~C(7) 1.42(3) C(34)-C(35) 1.45(3)
C(6)-C(8) 1.44(3) C(34)-C(38) 1.49(2)
N(1)-C(9) 1.38(3) N(5)-C(37) 1.27(2)
C(9)-0(1) 1.32(2) C(37)-0(3) 1.28(2)
C(9)-C(12) 1.65(3) C(37)~-C(38) 1.46(2)
C(12)-N(2) 1.48(3) C(38)-N(B) 1.43(2)
N(2)-C(11) 1.78(3) N(6)-C(39) 1.54(2)
N(2)-C(13) 1.28(3) N(6)-C(11) 1.55(2)
C(11)-C(12) 1.33(4) C(39)-C(42) 1.58(3)
C(13)-C(14) 1.51(3) C(41)-C(42) 1.53(2)
C(186)-C(16) 1.41(3) C(43)-C(44) 1.35(3)
C(15)~C(22) 1.45(3) C(43)-C(50) 1.483(3)
C(16)-C(17) 1.42(3) C(44)-C(45) 1.33(3)
C(17)-C(18) 1.68(3) C(45)-C(46) 1.59(3)
C(17)-C(19) 1.38(3) C(45)-C(47) 1.36(3)
C(19)-C(22) 1.54(3) C(47)-C(48) 1.43(3)
C(18)-N(3) 1.42(2) C(4T)-N(7) 1.48(2)
C(22)-C(21) 1.56(3) C(48)-C(49) 1.57(3)
C(22)-C(22) 1.28(3) C(48)-C(52) 1.37(3)
N(3)-C(23) 1.29(2) N(7)-C(51) 1.35(2)
C(23)-0(2) 1.29(2) C(51)-0(4) 1.28(2)
C(23)-C(24) 1.42(3) C(51)-C(52) 1.54(2)
C(24)-N(4) 1.42(2) C(52)-N(8) 1.82(2)
N(4)-C(25) 1.88(3) N(8)-C(53) 1.51(2)
N(4)-C(27) 1.68(2) N(B)-C(55) 1.54(2)
C(25)-C(28) 1.28(3) C(53)-C(54) 1.44(3)
C(27)-C(28) 1.64(3) C(55)-C(56) 1.54(3)
CL{1)-2N{1)-CL(2) 1©1.64(2) CL(5)-ZN(2)~CL(8) 1298.79(2)
CL(1)-ZN(1)-CL(3) 115.28(2) CL(5)-ZN(2)-CL(7) 102.89(2)
CL(1)-ZN(1)-CL(4) 124.85(2) CL(5)-ZN(2)-CL(8) 128.18(2)
CL(2)-ZN(1)-CL(3) 127.28(2) CL(6)-2N(2)-CL(7) 1123.64(2)
CL(2)~ZN(1)-CL(4) 114.84(2) CL(8)-ZN(2)-CL{(8) 112.93(2)
CL(3)-ZN(1)-CL(4) 112.97(2) CL(7)-ZN(2)-CL(8) 113.17(2)
C(2)-C(1)-C(8) 119.8(2) C(32)-C(29)-C(36) 121.4(2)
C(1)-C(2)-C(3) 123.1(2) C(29)-C(32)-C(31) 120.8(2)
C(2)-C(3)-C(4) 125.3(2) C(32)-C(31)-C(32) 125.5(2)
€(2)~C(3)-C(5) 114.6(2) C(32)-C(31)-C(33) 116.3(2)
C(4)-C(3)-C(5) 129.9(2) C(32)-C(31)~-C(33) 117.7(2)
C(3)~-C(5)-C(8) 126.7(2) C(31)-C(33)-C(34) 123.8(1)
C(3)-C(5)~N(1) 114.8(2) C(31)-C(33)-N(5) 121.8(1)
C(6)-C(5)-N(1) 118.0(2) C(34)-C(33)~N(5) 115.1(1)
C(5)-C(8)-C(7) 123.2(2) C(33)~C(34)-C(35) 120.6(2)
C(5)-C(6)-C(8) 118.2(2) C(33)-C(34)-C(386) 117.6(2)
C(7)-C(6)-C(8) 118.5(2) C(35)-C(34)-C(36) 121.8(2)
C(1)-C(8)-C(8) 118.4(2) C(29)-C(36)-C(34) 121.8(2)

C(5)-N(1)-C(9) 124.8(1) C(33)-N(5)-C(37) 125.7(1)




Downloaded by [Tomsk State University of Control Systems and Radio] at 13:51 18 February 2013

CRYSTAL STRUCTURE OF A ZINC COMPLEX 385

TABLE IV  (Continued)

MOLECULE A MOLECULE B

N(1)-C(9)-0(1) 128.2(2) N(5)-C(37)-0(3) 128.7(1)
N(1)-C(9)-C(1@) 118.1(2) N(5)-C(37)-C(38) 119.3(1)
0(1)-C(8)-C(1@) 113.3(2) 0(3)-C(37)-C(38) 119.9(1)
C(9)-C(12)-N(2) 125.1(2) C(37)-C(38)-N(6) 111.6(1)
C(12)-N(2)-C(11) 1924.3(2) C(38)-N(6)-C(39) 1@8.3(1)
C(19)-N(2)-C(13) 115.2(2) C(38)~N(6)-C(41) 111.8(1)
C(11)-N(2)-C(13) 135(3) C(39)-N(6)-C(41) 127.6(1)
N(2)-C(11)~C(12) 123.7(2) N(6)-C(39)-C(4d) 128.7(1)
N(2)-C(13)-C(14) 143(3) N(6)-C(41)-C(42) 117.5(1)
C(16)-C(15)-C(22) 123.6(2) C(44)-C(43)-C(52) 120.8(2)
C(15)-C(16)-C(17) 115.2(2) C(43)-C(44)-C(45) 121.6(2)
C(18)-C(17)-C(18) 114.5(2) C(44)-C(45)-C(48) 119.3(2)
C(16)-C(17)-C(19) 123.2(2) C(44)-C(45)-C(47) 120.6(2)
C(18)-C(17)-C(19) 122.2(2) C(46)-C(45)-C(47) 120.1(2)
C(17)-C(19)-C(20) 117.8(2) C(45)-C(47)-C(48) 122.1(2)
C(17)-C(19)-N(3) 122.3(2) C(45)-C(47)-N(7) 128.3(2)
C(28)-C(19)-N(3) 121.8(2) ‘ C(48)-C(47)-N(7) 113.6(1)
C(19)-C(22)-C(21) 112.5(2) C(47)-C(48)-C(49) 122.9(2)
C(19)-C(22)-C(22) 119.4(2) C(47)-C(48)-C(52) 117.5(2)
C(21)-C(29)-C(22) 128.8(2) C(49)-C(48)-C(59) 119.5(2)
C(15)-C(22)-C(20) 128.7(2) C(43)-C(52)-C(48) 128.1(2)
C(19)-N(3)-C(23) 121.8(1) C(47)~N(7)-C(51) 118.8(1)
N(3)-C(23)-0{2) 122.8(2) N(7)-C(51)-0(4) 127.9(2)
N(3)-C(23)-C(24) 117.9(1) N(7)-C(51)-C(52) 11@.8(1)
0(2)-C(23)-C(24) 122.2(2) 0(4)-C(51)-C(52) 121.2(1)
C(23)-C(24)-N(4) 112.8(1) C(51)-C(52)-N(8) 1@56.7(1)
C(24)-N(4)-C(25) 128.8(1) C(52)-N(8)~C(53) 118.2(1)
C(24)-N(4)-C(27) 121.8(1) C(52)-N(8)-C(55) 1@2.5(1)
C(25)-N(4)-C(27) 9@.5(1) C(53)-N(8)-C(55) 119.6(1)
N(4)-C(25)-C(26) 158(3) N(8)-C(53)-C(54) 107.5(1)
N(4)-C(27)-C(28) 89.6(1) N(8)-C(55)-C(56) 1@4.5(1)

type NH . . CL with the following bond distances between N—H and H—CL and
the angle N—H—CL.:

N3—HN3 . . . CL3: 0.93(14) A, 2.39(14) A, 168.84(3)°

N5—HNS5 . . . CL2: 0.96(11) A, 2.35(11) A, 171.95(11)°

)
N7—HN7 . . . CL5: 0.81(13) &, 2.82(14) A, 118.62(5)°

It can be seen that the planes of the phenyl groups of one of the pair are nearly
perpendicular to the planes of the phenyl groups of the other. In the complex,
each zinc chloride molecule is associated with two lignocaine molecules through
hydrogen bonds. The packing of the molecules down a axis is shown in Figure 2.
A herringbone packing is observed parallel to ¢ axis and the stacks appear parallel
to the b axis when viewed down a.
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