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Abstract

The crystal structure of an enantiomeric compound di-(2-picolyl)sulfur dichloro zinc(ll),
C,,H;N,SCl,Zn, could be elucidated with two space groups P4,2,2 and P4,2,2. However, its absolute
configuration with the space group P4,2,2 was confirmed by means of the effect of anomalous dis-
persion.

1. Enantiomorphic Pair Space Groups 7 space group®] general equivalent coordinates
P42,2 and P4;2,2 = ool g,
Origin on 2[110] at 2,1(1,2)
1-1. Space group P4,2,2

2[110] -

Space group P4,2,2 %A primary & 4,[001], sec- G
ondary:= 2,<100>, tertiary>= 2<110>0]t}. 01 011lz y
&} space group |4 F 712) symmetry operation [1 00 [y} =[ T
S W WS T space groupell SlE THE 00-1]|z —z

symmetry 7} F|o] o} b rule ol SEFM S sym-

2)[100] aty = 1/4 and z = 3/8 >
metry & L EE EZ}. ©] ruleol] w2} A& space (100 at ¥

1 6
group | A& #fEtE o] 71 -2 2[110]3 w2l 10 0 (m) 1/2 a:+(1)/2
2,{001] =3 1 in [110]°] A= AL origin [0 -10 1/2}= —y+1/2
o2 #sA =gl 00 —1 6/8] |—2+3/4
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(7 “) Space group P4,2,22] 8782] general equivalent
10 0 Y 1/2 y+1/2 positions¥ th-3} 7o}
0—-10 z [+ |1/2|=|—z+1/2
00 —1][—2] |6/8 z2+3/4 Mx,ynz@) —x-yz+12
G)p+ 12, x+ 12,2+ 1/4
2,[010]atx=1/4and z= 1/8 > (@) y+ 12, —x + 1/2, z + 3/4
A B, ®) (5) = + 112,y + 1/2, =z + 1/
—10 0fa] [1/2] [~z+1/2 (6) x + 112, —y + 112, 2 + 3/4
0 10 ||yl|+|1/2]|=] y+1/2
[0 0—1][z] l2/8] |—2+1/4 D p 2 -2 8) %z + 12
) 3) o] & E ATl inversiond F3lH &} 2}
(=10 0}y 1/2] [—y+1/2 1) —x. =y =2 (2 ot 1n
0 10|z |+|1/2|=|z+1/2 ()% =% ~2 @ x5 =
0 0-1]|-2 2/8 Z+1/4 Byy+ 12, —x+ 12, z+3/4
(4) (8) (4) -y + 12, x + 172, =z + 1/4
-10 0][ y+1/2 1/2 -y G)yx+ 172, -y +1/2,z+ 3/4
010 ||—z+1/2 +{1/2]= -z (6) —x + 172, y + 172, z + 1/4
_0 O‘—IJ z+3/4 2/8 Z‘f‘l/? (7)—y,—x,z(8)y,x,z+]/2
(6) (2) = iH T O [$) 2] 0 3
~10 07[ z+1/2 1/2 _ o] 5 MEME-E-2 space group P4,2,29] WAL i
010 ||—y+t1/2]|+ 1/2]= —y 2FHS ool Al Bl
|0 0—1]|—2+3/4 2/8] lz+1/2

o] AF S & space group P4,2,2°] 871 general
equivalent positions7} 5 F-=5H 1o}

4,[001] screw axis S operate 3} ThE-3} o]
Td3 AR L] FEEH

4,[001] atx = 0.5 and y = 0.0 —

() 3)
0—10] [z 1/2 —y+1/2
[1 0 0} yl+|—1/2|=| z+1/2
00 1]lz 1/4 z+1/4
@) “)
-z y+1/2
= —y |=|—2+1/2
z+1/2 z+3/4

4,[001] atx =0.0 and y = 0.5 —

M (%)
0—10][ v 1/2 ~z+1/2
[1 0 OH:L- }Jr —1/2|=| y+1/2
00 1]]|-=2 1/4 —z+1/4
(®) (6)
-y x+1/2
=l -2 |=|-y+1/2
—z+1/2| |—2+3/4

1-2. Space group P4,2,2
Origin on 2[110] at 2,1(1,2)
7% space group®] general equivalent coordinates
= ogate] gt
2[110] »
M (M

TR

2,[100] at y = 1/4 and z = 1/8 —

¢)) (6)
(10 0][—-=z 1/2] [—-z+1/2
0—-1 0 ||—y|+|1/2|=| y+1/2
00 —1]{—=z 1/4 z+1/4
(7 4
1 0 0][—w 1/2 —y+1/2
0—1 0 {|—z!|+|1/2]|=] z+1/2
00 —1]] 2 1/4] |—z+1/4
2,[010] at x = 1/4 and z = 3/8 —
)] 6))
-10 0)[-= 1/2 z+1/2
010 ||—yl+|1/2|=|-y+1/2
0 0—1]|—=2 3/4 z+3/4
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@) 3
-10 0][—y 1/2 y+1/2
010 ||—-z|+ 1/2}= —z+1/2
|0 0—1]]| 2 3/4 —z+3/4
) ®)
—10 0)[-y+1/2 1/2 Yy
010 z+1/2 +[1/2}= x
0 0-1]]|—2+1/4 3/4| |z+1/2
(6) ()
—-10 0 |[-z+1/2 1/2 x
[0 10 y+1/2 |+ l/2}= Y
0 0—-1| 2+1/4 3/4] |—z+1/2

=3 4,]001] screw axis S operate 3PH T3}
el T3 HE ] fr=de.

4,001l atx=0.5and y = 0.0 >

) 3)
0-10][~e] [ 1/2 y+1/2
10 0[|-y|+|-1/2|=|-2+1/2
00 1][-=2 3/4 | |~z+3/4

@) 4

T —y+1/2

=y |=|az+1/2
—z+1/2] |-z+1/4
4,J001] atx=0.0 and y=0.5 >

™ )
0-10][-y 1/2 z+1/2
100f|—z|+ —1/2]= —y+1/2
00 1]l = 3/4 | | z+3/4

(®) (6)

/] —z+1/2

= x =| y+1/2
z+1/2 z+1/4

u}2bA] P4,2,2 and P4,2,2 % enantiomorphic pair
space groups °]t}.

Space group P4,2.22] A& wtEsl= o1&
general equivalent coordinatesol] A

D—=x, =2 x,y—z+12
B)y+ 172, x+ 12, —z+ 3/4
@ —y+12,x+12,—=z+ 1/4
Gyx+ 172,y + 12, z+ 3/4
©6)—x+ 12,y +1/2,z+ 1/4
D=y, xz@®yx,z+12

x =X, ~-y=Y —z=27% &3} International
Tables" o] Al Ro]= P42 2(96) 2] T FEEFEE-S
dert

MHXLZQ)-X,-Y,Z+12
BG)-Y+1/2,X+12,Z+3/4
@BDY+12, -X+12,Z+ 1/4
S) =X+ 12, Y+ 12, -Z + 3/4
©) X+1/2,-Y+1/2,-Z+ 1/4
() Y, X, ~Z (8) -Y, -X, ~Z + 112

2. Special Relation between P4,2,2(92)
and P4;2,2(96)

2-1. Section 194 #&FAZH wle}l o] pa223}
P4,2,2 2] general equivalent coordinates fEjol| = inver-
sion symmetry®] Bif&ell gle] ©]= space groupsl
B3 A& 5rFE left-handed H=  right-handed

structureE Zt=t},

2-2. P4.223} P4,2,29) structure factors = A Z
9] complex conjugate ] =2 anomalous dispersion
o] M= e p4,2,23 P4.2,22] intensity7} [Al—3}
] o}-2-9] Friedel’s lawE A9 &he}.

I(hkl) = |F(hkD)|* = F(hkD)F'(hkly = I(h k1)

Friedel’s law 7} Barsh= R 3 42 absolute
configuration = E% 47} o] 2 &7 F
space groups P4,2,2 3} P422 S Fo|A JEIloln
g 4= 3o

2-3. P4,2.23} P4;229) structure factors 7} A&
2] complex conjugate RBifRel 2le] 5 space groups
o] #3) o}2-9] reflection conditions E 2F L

e,

F(00]) = exp2nilz + exp2mil(z + 1/2)
+ exp2mil(z + 1/4) + exp2nil(z + 3/4)
+ exp2nil(—z + 1/4) + exp2nril(—z + 3/4)
+ exp2ni(—lz) + exp2mnil(—z + 1/2)
=exp2mnilz[1 + expmil + expmil/2
+ exp3nil/2] + exp2ni(-iz)[1 + expmil/2
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+ exp3mil3/2 + expmil]
= 2cos2niz[1 + expri/ + expmil/2
+ exp3nil/2] # 0 only when / = 4n.
F(h00) = exp2nihx + exp2mni(—hx)
+ exp2rib(—y + 1/2) + exp2nih(y + 1/2)
+ exp2nih(—x + 1/2) + exp2nih(x + 1/2)
+ exp2rihy + exp2mih(—y) = 2cos2nhx
+ 2cos2nhy + 1/2) + 2cos2nh(x + 1/2)
+ 2cos2nhy = 2cos2nhx
+ 2[cos2mhy costh — sin2mhy sinnh]
+ 2[cos2mhx cosmh — sin2mhx sinmh]
+ 2co0s2nthy = 2[cos2nhx + (~1)'cos2mhy
+ (-1)'cos2mhx + cos2nhy]
# 0 only when 4 = 2n.
F(0k0) = exp2niky + exp2mi(—ky)
+ exp2mik(x + 1/2) + exp2nik(—x + 1/2)
+ exp2mik(y + 1/2) + exp2mnik(—y + 1/2)
+ exp2nikx + exp2nik(—x) = 2cos2nky
+ 2cos2mk(x + 1/2) + 2cos2nk(y + 1/2)
+ 2cos2ntkx = 2cos2mky
+ 2(cos2rkx cosmk — sin2mkx sinmk)
+ 2(cos2mky cosmk — sin2nky sinmk)
+ 2cos2mkx = 2[cos2mky + (~1)cos2mhx
+ (-Dfcos2rky + cos2mkx]
# 0 only when & = 2n.

International Tables” o= 0kl A0I == 700 2}
0k0 ] “}e}l}:= equivalent reflection conditions ]
2w Al list Felglet

3. How to Decide between P4,2,2
and P4;2,2

X-ray diffraction methodZ ©]-8-8+ + space groups
P4,225} P4.229] [E512 anomalous scattering |
%53 AAA Friedel’s law 7t 3t3] 2 o=k wrggst
70|}

3-1. Anomalous dispersion
At X-ray beam & & L7} scattering material
9] JEFol %13} K-absorption edge o] & A, <} B

- B - WK - E400E -

TR - TRALEE - WOTHE - RAM A A IR
#3] & 9 atomic scattering factorS-2- s(= sind/).)
o2t K3} real function o)A d'(hkl) = ha” +
Kb+ o) MEEEQ) 2 |42 e e mat
T2 A2 8 A, ey B A~ a0l
scattering process < scattered wave2] anomalous

phase-shift o] #k& “anomalous dispersion” ]2} 4

ol A= ZHEE KISl real atomic scattering
factor = real term 3} imaginary term & ©&3}=

complex quantity f; 2 T3} Zro] FHix 1 o
714} imaginary number i Af' Af" Abelol] +90°
¢] phase shift7} ¢lo= gt}

S =1t A+ N = | flexp2mio 0<a<2n

3-2. Anomalous dispersion 2] ZEE  acentric
space groupellA] Friedel’s lawg BIEIC}.
Scattering factor©l| anomalous dispersion & #§1E

sy = complex number o] B 2 structure factor

= e gel et
Fu(d) = i[ﬁ_,.[exp(zniaj)exp(zmc?‘ )
- im exp(2ni(oy+d - 7)]
FAd) = Sl fep(2nito,-d' )]

8 F(d)#F.(-d) °)th.
=G £%9] intensityx THE-4ro] =1

FdYFid) = {im,|exp[2ni(aj+ 4 Z-)]}
{i filexpl-2mi(oy+d" - 3,-)]}

FA-d)Fi(-d) = {2 [fulexpl2mi(oyd 3,-)]}
{i[f,,,[ exp[-2ni(o,—d" - i,.)]}

o] T RH-L k22 ZehA anomalous dis-

persion ©] 7S W= o}2-7} Zo| Friedel’s law
7} BEE

1(d) = 1,(-d")
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u}2bA] anomalous scatterer S 48 compound 7}
noncentric space group ol B3t 3ol = Bijvoet
pair?] intensity Zko] P22 Z 1 compound”} &
3} noncentric point group 2] asymmetric unit$)
intensity S i fAsle] #EE 21 JRFE intensity
data®) B7} SEinste] Bel ERES #EE 49&
T ot

3-3. Absolute configuration

Fig. 1914 ¢} Z+e] left-handed molecule (a) & 7}
2o K4TA 719 right-handed molecule (b)7} A 2]
\:} A&l FEI WH 2 (b)F 180° [EHA]7]

SF (07 7= ()2 ()% 2-fold sym-

metry BfR el =2 7H-e configuration ¢ right-
handed moleculeoi®}. 1714 (a)¢} ()=
superposable mirror images 13 (a) 2} (c)& A E
@A F
enantiomorphic(=enantiomeric) pairg} Stet.

Anomalous scatterer”} @) o1 Friedel’s law7} AL
3} 9k acentric space group©l| A5t anomalous
dispersion 8] #F= 21lE absolute configuration
£ HEsled A 4 o

Lefi-handed(L) and right-handed(R) structure 5-2
& FHE vector S-& g FALY T FAR) G =1, ..., N)
2 vepl o] 52 M= inversion symmetry °ﬂ 3
2og 388 RfuEES o RS et

N > .
Ry =-r(L)j=1,.., N

non-

centrosymmetric images 2. (a) 2} (b) ==

fR& £, HERTeER I8 22 structure
factor® d+=v}.

Fuld) = Y |folexp{2nile, + &7}

Mirror plane

X
X Rotate
throuxh

(©

Fig. 1. The relationships between enantiomers.
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Fiu@) = Ylfifespt-2nila,+ & 3R]

Fu@) = Y ifespi-2milos +d 7,01}
= Y fesp{2nilad - (R

Fiu@) = lfilespi-2nilo-d £ |

FoYFod) % Fo(dYF(d)
IAR(?) = IAK(_?) ;t]AL(?)

Z 742 reflection Yol = E-T-3}3L #5 compound
7} left-handed structure 917} 3= right-handed
structure &1 71el) w2} 1.9} intensity 7} 2}, w}
2tA] o] £E7} absolute configuration & PeiE &=
o fEE 4 e

ul2bA A @k absolute configuration & FIKET
317 Balel s oy ERE drolof g}

(a) PA4,2,23} P4,2,2 %= acentric space group ©]™
A& Rkl = S, Cl, Zn 22 anomalous scattterer7}
9)o] anomalous dispersion®] Z8-3+ &3}7} 7]
E B2 intensity data: Laue group?! 4/mmm®] o}
)2} acentric point group?! 4229] asymmetric unit
£ AHE s

(b) P4225 P4;2.2 %2 92l¢] el P422
2 325 943 # 2 AR5 EE inversion
£ 3lo] oAl F2E 93]e] inversion-g 37| Hi
#%2] crystallographic data & #gste] Wt H&
e gh}.

(c) P4,2,29] FEREe) inversion symmetry &
o PA2 27 FZF AU 3lgiet

(d) 42,23+ P422¢] FZoA] reliability factor
$} Flack parameter S It#&3}ed absolute configura-
tions fEZ g}

7}3}

4. Crystal Structure of Di-(2-Picolyl)sulfur
Dichloro Zinc(Il), C,,H;;N,SCL,Zn

E A 89 intensity= SMART single crystal”
diffractometer 2 FfH3}o] Ewald sphere ] hemis-
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phere FEIS HIZESIAT. o] intensity data:=
reflection conditions 00/: [ = 4n3} h00: h = 2n&
qhE3le] B A]E3= &t enantiomorphic pair<l 5
7HA| space groups P42,23} P4,2,29) &3 4= 9l
o Wk

Space groups P42,23} P4,22% & noncentro-
symmetric point group 4224 fFEFH D [6—
gl intensity data®- ©]-8-3F & Q)o}.

4-1. SHELX-9779lA] MERG 4% A}-3}¢] anom-
alous dispersion®] #FolA vlell= imaginary
term Q] Af" = 0FL ¥ K REL] &S P4,2.2
3 PA22 2 refinement 3+ #5F Table 13} 3ol A]
Xl u}e} 7ro] & space groups 9| A [E—3F R1 =
2.18%°l A&}, whabA Friedel’s law 7} L s)
LR A REE P42 PA229 WE space
groupell ket & 4= 3l

HIEZF 288 1069518 reflection A ell A Friedel

- RETUHE - AR AR A
Table 2. Atomic coordinates (X 10%) and equivalent
isotropic displacement parameters (A’ x 10°) for
kor500p41. U(eq) is defined as one third of the
trace of the orthogonalized Uij tensor

X y z U(eq)

Zn 296(1) 296(1) 0 36(1)
Cl -890(1)  =319(1) 1013(1)  61(1)
S 3538(1)  3538(1) 0 54(1)
N 2528(2)  -205(3) 181(1)  35(1)
C(1)  2985(3) —1594(3) -~13(2)  45(1)
CQQ)  4373(4) —2172(4) 1632)  52(1)
‘C(3)  5348(4) -1286(4)  553(2)  56(1)
C(4)  4913(3) 150(4)  743(2)  50(1)
C(35)  3487(3) 673(3)  549(1)  36(1)
C(6)  3005(3)  2247(3)  715(1)  43(1)

pairE 3238t equivalent reflections & FH3t
unique reflection®] #= 1125831 o}

P4,22° % refined W= P4,2,22] FEIZe inver-
sion symmetry & #{E3}e] refine-& 3FH T} (see

Table 1. Crystal data and structure refinement for korS00p41 with space group P4,2,2 and Af"" =0

Identification code
Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group
Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected/unique
Completeness to theta = 28.28
Max. and min. transmission
Refinement method
Data/restraints/parameters
Goodness-of-fit on F

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

kor500p41

C,,H,)N,SCLZn

352.57

293(2) K

0.71073 A

tetragonal, P4,2,2

a = 88734(2) A o =90°
b = 8.8734(2) A B =90"
c = 18.6115(7) A vy =90°
1465.42(7) A’

4, 1.598 Mg/m’

2.165 mm™'

712

0.35 x 0.34 x 0.18 mm

2.54 to 28.28°

—ll<=h<=11, —11<=k<=7, -24<=|<=24
10695/1125 [R(int) = 0.0284]

100.0%

0.6966 and 0.5178

Full-matrix least-squares on F°

1125/0/83

1.108

R1 = 0.0218, wR2 = 0.0554

R1 = 0.0243, wR2 = 0.0566

-10(10)

0.444 and -0.383 e-A”
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Table 3. Crystal data and structure refinement for kor500P43 with space group P4;2,2 and Af'" = 0. The

unvariable data are omitted for easy comparison

Identification code

Crystal system, space group
Reflections collected/unique
Completeness to theta = 28.28
Max. and min. transmission
Refinement method
Data/restraints/parameters
Goodness-of-fit on F*

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

kor500p43

tetragonal, P4,2,2

10695/1125 [R(int) = 0.0284]
100.0%

0.7128 and 0.5386
Full-matrix least-squares on F°
1125/0/83

1.100

R1 = 0.0218, wR2 = 0.0578
R1 = 0.0243, wR2 = 0.0590
10(10)

0.439 and —0.367 e-A”’

Table 4. Atomic coordinates (x 10*) and equivalent
isotropic displacement parameters (A> x 10°) for
kor500p43. U(eq) is defined as one third of the
trace of the orthogonalized Uij tensor

X y z U(eq)
Zn 9704(1) 9704(1) 10000 36(1)
Cl 10890(1)  10318(1) 8987(1)  61(1)
S 6462(1) 6462(1) 10000 54(1)
N 7472(2)  10205(3) 9819(1)  35(1)
() 7015(3)  115943) 10013(2)  45(1)
C(2) 5627(4)  12173(4) 9837(2)  52(1)
C(@3) 4651(4)  11287(4) 9447(2)  56(1)
C4) 5087(3) 9850(4) 9257(2)  50(1)
C(5) 6513(3) 9328(3) 9451(1)  36(1)
C(6) 6996(3) 7753(3) 9285(1)  43(1)
B

<

¢

3

A
cl

(@)

Table 2 and Table 4).

4-2. Structure elucidation with space group
P42,2

SHELXS-97" 2 k#ge] %2 F-3}3 SHELXL-
972 refinedt 2} Table 594 Xl #¢} 7Ho] R
= 0.0212, Flack parameter” x = 0.025(13)°]v}.

HEZ 288 106951 reflection ol A Friedel
pair & ZFH3A] - unique reflection®] B
18248}, o] 5>+ ORTEP diagram -2 Fig. 2(a).
o} 7o,

Fig. 2(a)¢} Fig. 2(b) & & o F srFRE

sza Clp
L O |

Orgn A

(b)

Fig. 2. (a) One molecule, C,,H,;N,SCLZn, belonging to space group P4,2,2 is shown. Zn and S atoms lie at
special pesitions satisfying 2[110] so that a half molecule labeled is an asymmetric unit. (b) One molecule
belonging to space group P4,2,2 is related by an inversion symmetry to the molecule in Fig. (a).
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Table 5. Crystal data and structure refinement for kor500P41 with space group P4,2,2 and Af"' # 0. The

unvariable data are omitted for easy comparison

Identification code

Crystal system, space group
Reflections collected/unique
Completeness to theta = 28.28
Max. and min. transmission
Refinement method
Data/restraints/parameters
Goodness-of-fit on F*

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

kor500p41

tetragonal, P4,2,2
10695/1824 [R(int) = 0.0206]
100.0%

0.6966 and 0.5178
Full-matrix least-squares on F°
1824/0/83

1.068

R1 = 0.0212, wR2 = 0.0527
R1 = 0.0240, wR2 = 0.0540
0.025(13)

0.461 and —0.363 e:A”’

Table 6. Crystal data and structure refinement for kor500P43 with space group P4;2,2 and Af' # 0. The

unvariable data are omitted for easy comparison

Identification code

Crystal system, space group
Reflections collected/unique
Completeness to theta = 28.28
Max. and min. transmission
Refinement method
Data/restraints/parameters
Goodness-of-fit on F°

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

kor500p43

tetragonal, P42,2
10695/1824 [R(int) = 0.0206]
100.0%

0.7128 and 0.5386
Full-matrix least-squares on F°
1824/0/83

1.067

R1 = 0.0411, wR2 = 0.1004
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Table 7. Comparison of Bond lengths [A] and angles Table 8. Comparison of torsion angles [’] for two
[’] between two space groups P4,2,2 and P4;2,2. space groups P4,2,2 and P4;2,2
Hydrogen atoms are omitted

P4.2,2 P4,2,2
P42.2 P4;2.2 N#1-Zn-N-C(5) 36.80(13)  -36.903)
Zn-N#1 2.0563(15) 2.056(3) CI#1-Zn-N-C(5) 15321(13)  -153.3(3)
Zn-N 2.0563(15) 2.056(3) Cl-Zn-N-C(5) -79.93(14) 79.9(3)
Zn-Cl#1 2.2265(5) 2.2268(11) N#1-Zn-N-C(1) -151.42(15) 151.5(3)
Zn-Cl 2.2265(5) 2.2268(11) CI#1-Zn-N-C(1) ~35.00(15) 35.0(3)
S-C(6)#1 1.815(2) 1.815(4) Cl-Zn-N-C(1) 91.86(14)  -91.8(3)
S-C(6) 1.815(2) 1.815(4) C(5)-N-C(1)-C(2) 1.8(3) -1.7(6)
N-C(5) 1.343(2) 1.344(5) Zn-N-C(1)-C(2) ~170.48(17) 170.5(4)
N-C(1) 1.349(3) 1.349(5) N-C(1)-C(2)-C(3) -0.7(3) 0.5(7)
C(1)-C2) 1.372(3) 1.372(6) C(1)-C(2)-C(3)-C(4) -0.5(3) 0.8(7)
C(2)-C(3) 1.380(3) 1.377(7) C(2)-C(3)-C(4)-C(5) 0.6(3) ~0.8(7)
C(3)-C(4) 1.382(3) 1.380(7) C(1)-N-C(5)-C(4) -1.7(3) 1.6(6)
C(4)-C(5) 1.393(3) 1.395(6) Zn-N-C(5)-C(4) 169.91(14)  —169.9(3)
C(5)-C(6) 1.493(3) 1.493(6) C(1)-N-C(5)-C(6) 175.7017)  -175.7(4)
Zn-N-C(5)-C(6) ~12.7(2) 12.8(5)
N#1-Zn-N 116.32(9) 116.36(19) C(3)-C(4)-C(5)-N 0.5(3) ~0.4(6)
N#1-Zn-Cl#1 105.24(4) 105.27(9) C(3)-C(4)-C(5)-C(6)  —176.81(19) 176.8(4)
N-Zn-Cl#1 105.81(4) 105.76(9) N-C(5)-C(6)-S ~89.22(18) 89.1(4)
N#1-Zn-Cl 105.81(4) 105.76(9) C(4)-C(5)-C(6)-S 88.2(2) -88.2(4)
N-Zn-Cl 105.24(4) 105.27(9) C(6)#1-S-C(6)-C(5) 71.60(13) ~71.5(3)
Cl#1-Zn-Cl 119.03(4) 119.03(8) Symmetry transformations used to generate equivalent
C(6)#1-S-C(6) 101.90(12) 102.0(3) atoms: #1 3, x, —z.
C(5)-N-C(1) 118.51(17) 118.6(4)
C(5)-N-Zn 124.75(14) 124.6(3)
C(1)-N-Zn 116.25(12) 116.3(3) References
N-C(1)-C(2) 123.09(19) 123.0(4)
C(1)-C(2)-C(3) 118.6(2) 118.7(4) .
C(4)-C(3)-C(2) 119.02) 119.1(4) 1) International Tables for Crystallography, Vol. A
C(3)-C(4)-C(5) 119.6(2) 119.6(4) Edited by Theo Hahn (Kluwer Academic Publishers,
N-C(5)-C(4) 121.13(18) 121.0(4) pp. 21-22, 27-28, 358-359, 366-367 (1995).
N-C(5)-C(6) 117.68(17) 117.8(4) 2) Bruker SMART (version 5.0) and SAINT-plus
C4)-C(5)-C(6) 121.13(18) 121.1(4) (Version 6.0). Bruker AXS Inc., Madison,
C5)-C(6)-8 111.48(14) 111.53) Wisconsin, U.S.A. (1999).
Symmetry transformations used to generate equivalent 3) Sheldrick, G M., SHELX97. University of
atoms: #1 y, x, —z + 2. Goettingen, Germany (1997).

4) Flack, H. D., Acta Cryst., A39, 876-881 (1983).
5) Farrugia, L. J., J Appl. Cryst. pp. 30. 565 (1997).



