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CIF FILE

data c:\exeloc\andreas\nm24\2

_audit creation method SHELXL-97
_chemical name systematic

’

’

_chemical name common ?
_chemical melting point ?
_chemical formula moiety ?

_chemical formula sum
'Cl2 H14 Cl2 N2 04 S'

_chemical formula weight 353.21
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loop

_atom type symbol

_atom type description

_atom type scat dispersion real

_atom type scat dispersion_ imag

_atom type scat source

C'

'C'

0.0033

'International Tables Vol C Tables

cl'

'Cl'

'International Tables Vol C Tables

'N'

'N'

0.0061

'International Tables Vol C Tables

S ]

ISI

0.1246

'International Tables Vol C Tables

Ol

IOI

0.0106

'International Tables Vol C Tables

Hl

IHI

0.0000

'International Tables Vol C Tables

_symmetry cell setting

_symmetry cell setting

_symmetry space group name H-M

loop_

0.0016
4.2.6
0.1585
4.2.6
0.0033
4.2.6
0.1234
4.2.6
0.0060
4.2.6
0.0000
4.2.6
triclinic
pP-1

_symmetry equiv_pos as Xyz

Xy

-X,

Yr 2

~Yr

—Z
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_cell length a
_cell length b
_cell length c
_cell angle alpha
_cell angle beta

_cell angle gamma

_cell volume

_cell formula units 7

_cell measurement temperature
_cell measurement reflns used
~cell measurement theta min

_cell measurement theta max

_exptl crystal description
_exptl crystal colour

_exptl crystal size max

_exptl crystal size mid

_exptl crystal size min

_exptl crystal density meas
_exptl crystal density diffrn
_exptl crystal density method
_exptl crystal F 000

_exptl absorpt coefficient mu
_exptl absorpt correction type
_exptl absorpt correction T min
_exptl absorpt correction T max

_exptl absorpt process details

7.810(4)
8.330(3)
12.995 (4)
94.97(3)
94.66(3)
114.94 (3)

757.2(5)

223(2)

0.992

25.02

plate-shaped
colorless
0.28

0.20

0.12

1.549

not measured
364

0.582

none

?

?

?
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_exptl special details

_diffrn ambient temperature

_diffrn radiation wavelength

_diffrn radiation_ type

_diffrn radiation source

_diffrn radiation monochromator
_diffrn measurement device type
_diffrn measurement method

_diffrn detector area resol mean

_diffrn standards number

_diffrn standards interval count

_diffrn standards interval time

[o)

_diffrn standards decay %

_diffrn reflns number

_diffrn reflns av_R equivalents
_diffrn reflns av sigmal/netI
_diffrn reflns limit h min
_diffrn reflns limit h max
_diffrn reflns limit k min
_diffrn reflns limit k max
_diffrn reflns limit 1 min

_diffrn reflns limit 1 max

_diffrn reflns theta min

_diffrn reflns theta max

223(2)

0.71073

MoK\a

'fine-focus sealed tube'
graphite

?

8064
0.0773

0.0658

-15

15

25.02
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_reflns number total 2656

_reflns number gt 1966

_reflns threshold expression >2sigma (I)

_computing data collection ?

_computing cell refinement ?

_computing data reduction ?

_computing structure solution 'SHELXS-97 (Sheldrick, 1990)"'
_computing structure refinement 'SHELXL-97 (Sheldrick, 1997)"
_computing molecular graphics ?

_computing publication material ?

_refine special details

Refinement of F"2” against ALL reflections. The weighted R-factor wR and
goodness of fit S are based on F"2", conventional R-factors R are based
on F, with F set to zero for negative F”*2”. The threshold expression of
Fr2” > 2sigma (F*2”) 1is used only for calculating R-factors(gt) etc. and is
not relevant to the choice of reflections for refinement. R-factors based
on F"2” are statistically about twice as large as those based on F, and R-

factors based on ALL data will be even larger.

_refine 1ls structure factor coef Fsqd
_refine 1ls matrix type full
_refine 1s weighting scheme calc
_refine 1s weighting details

'calc w=1/[\s"2" (Fo"2")+(0.0325P)"27+0.0000P] where P=(Fo"2"+2Fc"2") /3"
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_atom sites solution primary direct
_atom sites solution secondary difmap
_atom sites solution_ hydrogens geom
_refine 1ls hydrogen treatment mixed
_refine 1ls extinction method none
_refine 1ls extinction coef ?
_refine 1s number reflns 2656
_refine ls number parameters 246
_refine 1ls number restraints 0
_refine 1s R factor all 0.0697
_refine 1s R factor gt 0.0424
_refine 1s wR factor ref 0.0840
_refine 1s wR factor gt 0.0770
_refine 1ls goodness of fit ref 1.053
_refine 1ls restrained S all 1.053
_refine 1s shift/su max 0.000
_refine 1ls shift/su mean 0.000
loop

_atom site label

_atom site type symbol
_atom site fract x
_atom site fract y
_atom site fract z

_atom site U iso or equiv
_atom site adp type

_atom site occupancy

_atom site symmetry multiplicity
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_atom site calc flag

_atom site refinement flags

_atom site disorder assembly

_atom site disorder group

Clle Cl1 1.06848(12) 0.31252(11)

C1l1

N1

N2

C3

c4

C5

S6

o7

08

09

C10

C1l1

Cl2

C13

Cl4

C1l5

C18

C19

C20

021

H H

H3 H 0.657(4) 0.581(4) -0.063(2)

H11 H 0.985(4) 0.416(4) -0.316(2)

7

N

N

C 0.7538(4) 0.2025(4) -0.2793(2) O.

C

C

C

0

Cl 0.47581(11)

0

-0.28199(10)

-0.511

-0.43

7413(3) 0.2934(3) -0.18303(17)

.6913(3) 0.4331(3) -0.18021(18)

.6872(4) 0.4864(4) -0.0818(2) O.

.7331(4) 0.3803(4) -0.0187(2) O.

L7672 (4) 0.2587(4) -0.0841(2) O.

.73419(10) 0.39658(10) 0.11819(5)

.8924(3) 0.3641(3) 0.15932(15) O

.7571(3) 0.5779(3) 0.14654(17) O.

.5512(3) 0.2621(3) 0.13485(16) O.

0.

0

.8974(4) 0.2025(4) -0.4330(2) O.

8926 (4) 0.2932(4) -0.3406(2) O.

.7711(4) 0.0254(4) -0.4662(2) O

.6372(4) -0.0605(4) -0.4016(2)

.6243(4) 0.0248(4) -0.3081(2) O

.6603(5) 0.5111(5) -0.2726(2) O

.8279(5) 0.1177(5) -0.0608(3) O

L1779(7) 0.0114(6) -0.2385(4)

.2666(4) 0.1617(4) -0.2888(2) O

0.261(7) 0.247(7) -0.257(4)

0.076(

0.023

0.022(8)

09(6) 0.0371(2)

997 (6) 0.0340(2)

0.0227(5

0.0238 (5

0235 (6)
0223 (6)

0229 (6)

.0310(5)
0361 (5)
0364 (6)
0228 (6)
0240 (6)
0249 (6)

.0252 (6)

0.0243(6)

.0256(6)
.0320(7)

.0300(7)

0.0536(11)

.0502(7)

17) Uiso 1 1 d

(8) Uiso 1 1 d
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) Uani

) Uani

Uani 1

Uani 1

Uani 1

0.02310(18)

Uani

Uani

Uani

Uani

Uani

Uani

Uani

1

ARKIVOC 2012 (iii) S1-S13

Uani 1 1 d

Uani 1 1 d

1

d

d

d

d

Uani 1 1 d

1

1

d

d

Uani 1 1 d

Uani 1 1 d

Uani 1 1 d

Uani 1 1 d

Uiso 1 1 d

Uani 1 1 d

Uani 1 1 d
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H13 H 0.765(4) -0.039(4) -0.529(2) 0.015(7) Uiso 1 1 d
H15 H 0.543(5) -0.025(5) -0.266(3) 0.028(9) Uiso 1 1 d
H18A H 0.776(6) 0.583(5) -0.296(3) 0.048(11) Uiso 1 1 d
H18B H 0.607(5) 0.590(5) -0.252(3) 0.031(9) Uiso 1 1 d
H18C H 0.592(5) 0.418(5) -0.328(3) 0.039(10) Uiso 1 1 d
HI19A H 0.866(7) 0.138(7) 0.006(4) 0.078(15) Uiso 1 1 d
H19B H 0.738(7) 0.003(7) -0.081(4) 0.074(15) Uiso 1 1 d
H19C H 0.929(7) 0.124(6) -0.097(4) 0.076(15) Uiso 1 1 d
H20A H 0.046(8) -0.020(7) -0.236(4) 0.083(17) Uiso 1 1 d
H20B H 0.247(6) 0.053(6) -0.167(4) 0.060(12) Uiso 1 1 d

H20C H 0.200(7) -0.086(7) -0.274(4) 0.080(1l6) Uiso 1 1 d

loop

_atom site aniso_ label

_atom site aniso U 11

_atom site aniso U 22

_atom site aniso U 33

_atom site aniso U 23

_atom site aniso U 13

_atom site aniso U 12

Cll6 0.0436(5) 0.0349(5) 0.0343(4) 0.0073(3) 0.0221(3) 0.0150(4)
C117 0.0375(4) 0.0235(4) 0.0315(4) -0.0016(3) -0.0035(3) 0.0065(3)
N1 0.0255(12) 0.0242(13) 0.0168(11) 0.0009(10) 0.0034(9) 0.0094(10)
N2 0.0271(13) 0.0267(14) 0.0188(12) 0.0045(10) 0.0044(9) 0.0123(11)
C3 0.0226(15) 0.0250(16) 0.0219(14) 0.0006(12) 0.0052(11) 0.0093(13)
C4 0.0212(14) 0.0247(16) 0.0187(13) 0.0024(12) 0.0042(11) 0.0076(12)
C5 0.0207(14) 0.0249(16) 0.0188(13) 0.0032(12) 0.0041(11) 0.0056(12)

S6 0.0243(4) 0.0255(4) 0.0161(3) 0.0005(3) 0.0036(3) 0.0078(3)
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07 0.0296(11) 0.0417(14) 0.0227(10) 0.0023(9) -0.0010(9) 0.0175(10)

08 0.0505(14) 0.0324(13) 0.0253(11) -0.0034(9) 0.0041(10) 0.0192(11)
09 0.0298(12) 0.0416(14) 0.0278(11) 0.0062(10) 0.0100(9) 0.0045(10)
Cl10 0.0243(14) 0.0264(16) 0.0177(13) -0.0001(11) 0.0005(10) 0.0119(12)
Cl1l 0.0237(15) 0.0246(1l6) 0.0226(14) 0.0018(12) 0.0024(11) 0.0098(13)
Cl2 0.0279(15) 0.0288(1l6) 0.0214(14) 0.0063(12) 0.0049(11) 0.0147(13)
Cl13 0.0331(1l6) 0.0264(1l6) 0.0185(14) -0.0012(12) 0.0019(11) 0.0160(13)
Cl4 0.0284(16) 0.0219(15) 0.0219(14) 0.0003(12) -0.0031(11) 0.0118(13)
Cl5 0.0241(15) 0.0289(17) 0.0217(15) 0.0049(13) 0.0036(12) 0.0090(13)
Cl8 0.042(2) 0.042(2) 0.0206(16) 0.0089(15) 0.0082(14) 0.0244(18)

C19 0.0377(19) 0.0294(19) 0.0242(1l6) 0.0052(14) 0.0032(14) 0.0157(1le6)
C20 0.064(3) 0.047(3) 0.056(3) 0.011(2) 0.020(2) 0.026(2)

021 0.0681(19) 0.0410(17) 0.0448(15) 0.0022(13) 0.0183(13) 0.0254(15)

_geom_special details

All esds (except the esd in the dihedral angle between two l.s. planes)

are estimated using the full covariance matrix. The cell esds are taken
into account individually in the estimation of esds in distances, angles
and torsion angles; correlations between esds in cell parameters are only
used when they are defined by crystal symmetry. An approximate (isotropic)

treatment of cell esds is used for estimating esds involving l.s. planes.

loop
_geom _bond atom site label 1
_geom _bond atom site label 2

_geom bond distance
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_geom _bond site symmetry 2

_geom _bond publ flag

Cll6e C12 1.734(3)

Cl17 C14 1.737(3)

N1

N1

N1

N2

N2

C3

C3

c4

c4

C5

S6

S6

S6

C10

C10

C1l1

C1l1

Cl2

C13

C13

Cl4

C15

C18

C18

C5 1.359(4)

N2 1.373(3)

Cl10 1.437(4)

C3 1.325(4)

Cl8 1.464(4)

C4 1.388(4)

H3 0.94(3)

C5 1.391(4)

S6 1.771(3)

C19 1.485(4)

07 1.444(2)

09 1.

08 1.

Cl1

C1l5

Cl2

H11

C13

Cl4

H13

C15

H15

444 (2)

454 (2)

1

0.

.391 (4)
.391 (4)
.374 (4)
.98 (3)
.389 (4)
.387 (4)
.92 (3)
.387 (4)

87 (4)

H18A 0.94 (4)

H18B 0.95(4)

?

?

?

?

?

?

?

?

?

?

?

?
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Cl8 H18C 0.95(4) . 2
Cl19 H19A 0.87(5) . ?
Cl19 H19B 0.91(5) . ?
Cl19 H19C 0.94(6) . ?
C20 021 1.399(5) . »
C20 H20A 0.95(5) . ?
C20 H20B 0.99(5) . ?
C20 H20C 0.99(5) . »

021 H 0.81(5) . ?

loop

_geom _angle atom site label 1
_geom_angle atom site label 2
_geom_angle atom site label 3
_geom_angle
_geom_angle site symmetry 1
_geom_angle site symmetry 3

_geom_angle publ flag

C5 N1 N2 108.8(2) . . 2
C5 N1 C10 129.0(3) . . 2
N2 N1 Cl10 122.1(2) . . ?
C3 N2 N1 108.4(2) . . 2
C3 N2 C18 127.8(3) . . 2
N1 N2 C18 123.7(2) . . 2
N2 C3 C4 108.9(3) . . ?
N2 C3 H3 122.0(19) . . ?
C4 C3 H3 129.1(19) . . 2
C3 C4 C5 106.8(3) . . 2
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C3 C4

C5 C4

N1 C5

N1 C5

C4 C5

07 S6

07 S6

09 S6

07 S6

09 56

08 S6

S6 124.6(2)

S6 128.4(2)

C4 106.9(3)

Cl9 121.9(3)
Cl9 131.1(3)
09 113.44(15)
08 114.28(13)
08 113.15(15)
C4 106.14(13)
C4 105.48(13)

C4 103.09(14)

Cll C10 C15 122.1(3)

Cl1l C10 N1 119.7(3)

C15 C10 N1 118.2(3)

Cl2 C11 C10 117.9(3)

Cl2 C11 H11 122.5(19)

C10 C11 H11 119.6(19)

Cll C12 C13 122.6(3)

Cll C1l2 Cl1l6 118.9(2)

Cl3 Cl1l2 Cl1l6 118.5(2)

Cl4 C13 Cl2 117.4(3)

Cl4 C13 H13 117.0(18)

Cl2 C13 H13 125.5(18)

Cl5 C14 C13 122.5(3)

Cl5 C14 C117 118.4(2)

Cl3 C14 C117 119.1(2)

Cl4 C15 C10 117.5(3)

Cl4 C15 H15 125(2)

?

?
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Cl10 C15 H15 118(2)
N2 C18 HI18A 111 (2)
N2 C18 H18B 107 (2)
H18A C18 H18B 106 (3)
N2 C18 H18C 109(2)
H18A C18 H18C 106(3)
H18B C18 H18C 118(3)
C5 C19 HI19A 106(3)
C5 C19 HI1I9B 115(3)
H19A C19 H19B 112 (4)
C5 C19 H1IO9C 111 (3)
H19A C19 H19C 1009 (4)
H19B C19 H19C 103 (4)
021 C20 H20A 113(3)
021 C20 H20B 102 (3)
H20A C20 H20B 109 (4)
021 C20 H20C 107 (3)
H20A C20 H20C 113 (4)
H20B C20 H20C 113 (4)

C20 021 H 109 (4)

_diffrn measured fraction theta max

_diffrn reflns theta full

0.992

25.02

_diffrn measured fraction theta full 0.992

_refine diff density max
_refine diff density min

_refine diff density rms

0.239

-0.316

0.057
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