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_chemical name systematic

’

’

?

chemical name common

chemical melting point

:chemical_formula_moiety

_chemical formula weight

1

_atom type description

chemical formula sum
'Cl4 H14 N2 02

oop__
atom type symbol

_atom type scat dispersion real
_atom type scat dispersion_ imag

_atom type scat source

'C!' 'C!' 0.0033 0.
'International Tables
'H' 'H' 0.0000 0.
'International Tables
'N' 'N' 0.0061 0.
'International Tables
'O 'O 0.0106 0.
'International Tables

_symmetry cell setting

_symmetry space group name H-M

1

oop

0016
Vol C Tables
0000
Vol C Tables
0033
Vol C Tables
0060
Vol C Tables

4

.2

.2

242.27

.6.8 and 6.

.6.8 and 6.

.6.8 and 6.

.6.8 and 6.

Monoclinic

_symmetry equiv_pos_as Xyz

"%, y, z'

'-x+1/2,
'_Xr ~Yr
'x-1/2,

y+l/21
_Zl
-y-1/2, z-1/2"
cell length a

cell length b

_cell length c
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-z+1/2"

P2(1)/n

6.416(4)
11.251 (6)
16.434(9)
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_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

_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
_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
_reflns number total

_reflns number gt

_reflns threshold expression
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90.00
94.343(9)
90.00
1182.9(11)
4

100(2)

919

2.49
26.80

rod
colourless
0.40

0.20

0.20

2

1.360

'not measured'

512
0.093
none
0.9639

0.9817
?

100 (2)
0.71073
MoK\ a

'fine-focus sealed tube'

graphite

'CCD area detector'
'phi and omega scans'
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7317
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0.1502
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-20
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_computing data collection
_computing cell refinement
_computing data reduction
_computing structure solution
_computing structure refinement
_computing molecular graphics
_computing publication material

_refine special details

’

Refinement of F"2” against ALL reflections.
goodness of fit S are based on F*
with F set to zero for negative F"2".

on F,

F~27” > 2sigma (F"2”) is used only

not relevant to the choice of reflections for refinement.
on F"2” are statistically about twice as large as those based on F,

ARKIVOC 2008 (xiv) S1-S8

'Bruker SMART'

'Bruker SMART'

'Bruker SAINT'
'SHELXS-97 (Sheldrick,
'SHELXL-97 (Sheldrick,
'Bruker SHELXTL'
'Bruker SHELXTL'

1990) "'
1997)"

The weighted R-factor wR and
conventional R-factors R are based
The threshold expression of

2",

for calculating R-factors(gt) etc. and is
R-factors based
and R-

factors based on ALL data will be even larger.

’

_refine ls structure factor coef
_refine ls matrix type
_refine 1ls weighting scheme
_refine 1s weighting details
'calc w=1/[\s"2"(Fo"2")+(0.1438P)
_atom sites solution primary
_atom sites solution secondary
_atom sites solution hydrogens
_refine 1ls hydrogen treatment
_refine 1ls extinction method
_refine 1s extinction coef
_refine ls number reflns
_refine ls number parameters
_refine 1ls number restraints
_refine 1s R factor all
_refine 1s R factor gt
_refine 1s wR factor ref
_refine 1s wR factor gt
_refine 1ls goodness of fit ref
_refine 1ls restrained S all
_refine 1s shift/su max
_refine 1s shift/su mean

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
_atom site calc flag

_atom site refinement flags
_atom site disorder assembly
_atom site disorder group

03 O 1.1769(6) 1.1828(3) 0.2147(2)
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Fsqgd
full
calc

~"27+2.8050P]
direct
difmap

geom

constr

none

?

2525

164

where P=(Fo"2"+2Fc"2") /3"

o

.1595
.1181
.3316
.3009
.080
.080
.001
.000

OO R P OOOO

0.0400(10) Uani 1 1 d
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H3 H 1.2360 1.2136 0.1759 0.060 Uiso 1 1 calc R .

04 O 0.7686(7) 0.9670(4) 0.1866(3) 0.0557(13) Uani 1 1 d
N1 N 1.0788(5) 0.8187(3) 0.3888(2) 0.0225(9) Uani 1 1 d
N2 N 0.7677(5) 0.9796(3) 0.4315(2) 0.0210(8) Uani 1 1 d
Cl C 0.7622(6) 0.8631(4) 0.4557(2) 0.0199(9) Uani 1 1 d
C2 C 0.5965(6) 0.8222(4) 0.5017(2) 0.0221(9) Uani 1 1 d
H2 H 0.4919 0.8761 0.5166 0.026 Uiso 1 1 calc R

C3 C 0.5882(7) 0.7041(4) 0.5249(3) 0.0268(10) Uani 1 1 d

H3A H 0.4789 0.6776 0.5563 0.032 Uiso 1 1 calc R

C4 C 0.7423(8) 0.6222(4) 0.5019(3) 0.0307(11) Uani 1 1 d
H4 H 0.7343 0.5411 0.5175 0.037 Uiso 1 1 calc R . .

C5 C 0.9035(7) 0.6600(4) 0.4569(3) 0.0277(11]) Uani 1 1 d
H5 H 1.0058 0.6048 0.4420 0.033 Uiso 1 1 calc R . .

C6 C 0.9172(6) 0.7804(4) 0.4331(2) 0.0223(10) Uani 1 1 d
C7 C 1.0846(6) 0.9314(4) 0.3666(2) 0.0222(10) Uani 1 1 d
C8 C 1.2676(6) 0.9709(5) 0.3188(3) 0.0266(10) Uani 1 1 d

H8A H 1.3912 0.9217 0.3358 0.032 Uiso 1 1 calc R
H8B H 1.3022 1.0545 0.3330 0.032 Uiso 1 1 calc R .
C9 C 1.2234(7) 0.9610(5) 0.2248(3) 0.0335(12) Uani 1 1 d

HO9A H 1.1509 0.8850 0.2116 0.040 Uiso 1 1 calc R .

HO9B H 1.3579 0.9600 0.1990 0.040 Uiso 1 1 calc R .

Cl0 C 1.0862(10) 1.0663(6) 0.1884(3) 0.0490(1l6) Uani 1 1 d
H10 H 1.0820 1.0618 0.1275 0.059 Uiso 1 1 calc R

Cll C 0.8640(9) 1.0560(5) 0.2137(3) 0.0426(14) Uani 1 1 d
Cl2 C 0.7916(9) 1.1508¢(5) 0.2720(3) 0.0386(13) Uani 1 1 d

H12A H 0.6403 1.1408 0.2781 0.046 Uiso 1 1 calc R .

H12B H 0.8132 1.2306 0.2487 0.046 Uiso 1 1 calc R

Cl3 C 0.9128(7) 1.1421(4) 0.3570(3) 0.0241(10) Uani 1 1 d
HI13A H 1.0569 1.1721 0.3534 0.029 Uiso 1 1 calc R

H13B H 0.8437 1.1928 0.3962 0.029 Uiso 1 1 calc R .

Cl4 C 0.9215(6) 1.0149(4) 0.3881(2) 0.0209(9) Uani 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

03 0.047(2) 0.037(2) 0.039(2) 0.0018(17) 0.0248(16) -0.0105(17)

04 0.077(3) 0.043(2) 0.042(2) 0.0111(19) -0.025(2) -0.025(2)

N1 0.0223(18) 0.032(2) 0.0139(16) -0.0030(15) 0.0041(13) 0.0062(15)
N2 0.0244(18) 0.0262(19) 0.0126(16) -0.0011(14) 0.0033(13) 0.0032(14)
Cl 0.022(2) 0.026(2) 0.0115(17) -0.0022(16) 0.0031(14) 0.0047(17)
C2 0.022(2) 0.028(2) 0.0170(19) -0.0011(18) 0.0071(15) 0.0036(17)
C3 0.031(2) 0.032(2) 0.018(2) 0.0009(18) 0.0059(17) -0.0009(19)

C4 0.040(3) 0.025(2) 0.026(2) 0.004(2) 0.0009(19) 0.005(2)

C5 0.034(2) 0.028(2) 0.022(2) -0.0017(18) 0.0036(17) 0.0128(19)

C6 0.025(2) 0.031(2) 0.0111(18) -0.0020(17) 0.0020(15) 0.0049(18)
C7 0.021(2) 0.036(3) 0.0101(17) -0.0035(18) 0.0033(14) 0.0018(17)
C8 0.017(2) 0.043(3) 0.020(2) -0.001(2) 0.0055(16) -0.0007(19)

C9 0.030(2) 0.053(3) 0.019(2) -0.002(2) 0.0100(17) 0.005(2)

Cl0 0.057(4) 0.067(4) 0.022(2) -0.002(3) 0.002(2) 0.002(3)

Cll 0.044(3) 0.054(4) 0.029(3) 0.011(3) -0.001(2) -0.001(3)

Cl2 0.055(3) 0.039(3) 0.024(2) 0.007(2) 0.015(2) 0.019(2)

Cl3 0.029(2) 0.028(2) 0.018(2) -0.0036(17) 0.0117(1l6) 0.0009(18)
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Cl4 0.022(2) 0.029(2) 0.0116(18) -0.0023(17) 0.0038(14) -0.0005(17)

_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

_geom _bond site symmetry 2
_geom _bond publ flag

03 C10 1.485(7) . 2

03 H3 0.8400 . ?

04 C11 1.239(7) . »

N1 C7 1.321(6)

N1 C6 1.380(6)

N2 Cl4 1.321(5) . 2
N2 Cl 1.371(6) .

Cl C2 1.427(6)

Cl Co6 1.431(06)

Cc2 C3 7).

C2 H2 0.9500 . 2

C3 C4 1.424(7) . »
C3 H3A 0.9500 . 2

C4 C5 1.383(7) . »
C4 H4 0.9500 . 2

C5 C6 1.415(7) . »
C5 H5 0.9500 . 2

C7 Cl4 1.469(6) .
C7 C8 1.528(6)

C8 C9 1.553(6) . 2
C8 H8A 0.9900

C8 H8B 0.9900 . 2

C% C10 1.567(8) . 2
C9 H9A 0.9900

C9 H9B 0.9900 . 2
Cl0 C11 1.519(8) . »
C10 H10 1.0000 . 7
Cl1l Cl12 1.529(8)

Cl2 C13 1.550¢(6)

Cl2 H12A 0.9900

Cl2 H12B 0.9900 . =
Cl3 C14 1.519(6) . »
C13 HI3A 0.9900

C13 H13B 0.9900

[ACEELV IR IVINIV]

.384(

P OR PP

loop_

_geom_angle atom site label 1
_geom_angle atom site label 2
_geom_angle atom site label 3
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_geom_angle

_geom_angle site symmetry 1

_geom _angle site symmetry 3

_geom_angle publ flag

Cl10 03 H3 109.5 . . 2

C7 N1 C6 118.9(4) . . ?

Cl4 N2 C1 118.7(4) . . 2

N2 Cl C2 119.9(4)

N2 Cl C6 120.8

C2 Cl C6 119.2

C3 C2 Ccl1 120.1
0
0
5

[EC RV NIV

(4)
(4)
(4)
C3 C2 H2 120.

Cl C2 H2 120.0 . . 7
C2 C3 C4 120.5(4) . . 2
C2 C3 H3A 119.8

C4 C3 H3A 119.8 .7
C5 C4 C3 120.3(4) . . 2
C5 C4 H4 119.8

C3 C4 H4 119.8 .

C4 C5 C6 120.5(4) . . 2
C4 C5 H5 119.8

C6 C5 H5 119.8
N1 C6 C5 120.6(4)

N1 C6 C1 119.9(4)

C5 C6 C1 119.5(4) . . 2
N1 C7 Cl14 120.8(4) . . ?
N1 C7 C8 117.4(4)

Cl4 C7 C8 121.8 (4

C7 C8 C9 113.7(3)

C7 C8 H8A 108.8
C9 C8 H8A 108.8
C7 C8 H8B 108.8
C9 C8 H8B 108.8
H8A C8 H8B 107.7 . . ?
cg8 C9 C10 112.3(4) . . 2
Cc8 C9 HSA 108.1 . . ?
C10 C9 HSA 109.1 . . ?
c8 C9 HSB 108.1 . . ?
Cl10 C9 HO9B 109.1

HO9A C9 H9B 107.9

03 C10 C11 110.1(5) . . ?
03 C10 C9 111.1(¢4) . . 2
Cll C10 C9 110.5(5) . . 2
03 C10 H10 108.4 . . 7
Cll1 C10 H10 108.4 . . 2
C9 C10 H10 108.4 . . 2
04 Cl1l1 C10 114.3(5)

04 C1l1 Cl2 128.6(5)

Cl10 C11 C12 117.0(5)
Cll C12 C13 111.5(4)
Cl1l C1l2 H12A 109.3

Cl3 Cl12 H12A 109.3

Cll C12 H12B 109.3

Cl3 C12 H12B 109.3

H12A C12 H12B 108.0 . . ?
Cl4 C13 Cl2 111.4(4) . . 2
Cl4 C13 H13A 109.3 . . 2

) ..

WD D ) D e

BORESS)

D D ) D e
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Cl2 C13 H13A 109.3

Cl4 C13 H13B 109.3 . . 2
Cl2 C13 H13B 109.3 . . 2
H13A C13 H13B 108.0 . . ?
N2 Cl4 C7 120.8(4) . . ?
N2 Cl4 C13 117.0(4) . . 2
C7 Cl4 C13 122.0(4) . . 2

loop
_geom_torsion atom site label 1
_geom_torsion atom site label 2
_geom_torsion atom site label 3
_geom_torsion atom site label 4
_geom_torsion
_geom_torsion site symmetry 1
_geom_torsion site symmetry 2
_geom_torsion site symmetry 3
_geom_torsion site symmetry 4
_geom_torsion publ flag

Cl4 N2 C1 C2 -179.3(4) . . . . ?
Cl4 N2 Cl1 C6 -1.2(6)

N2 Cl1 C2 C3 178.7(4) ..

C6 C1 C2 C3 0.7(6) . . . .72

Cl CcC2C3C4 -1.0(6) . . . .72

C2 C3 C4 C50.8(7) . . . .72

C3 C4 C5C6 -0.2(7) . . . .2

C7 N1 C6 C5 179.0(4) . . . . 2
C7 N1 C6 C1 -1.3(6) . . . . 2

C4 C5 C6 N1 179.5(4) . . . . 2
C4 C5 C6 C1 -0.2(6) . . . . 72

N2 Cl1 C6 N1 2.2(6) . . . . 2

C2 Cl C6 N1 -179.8(4)

N2 Cl C6 C5 -178.1(4) ..

C2 Cl Ce6 C5 -0.1(6) . . . . 2

C6 N1 C7 Cl4 -0.4(6)

C6 N1 C7 C8 179.1(3) .o
N1 C7 C8 C9 91.0(5) . . . . 2
Cl4 C7 C8 C9 -89.5(5) . . . . 2
C7 C8 C9 C10 78.6(6

C8 C9 C10 O3 52.4(6
C8 C9 C10 C11 -70.1
03 C10 Cl11 04 172.6
C9 C10 Cl11 04 -64.3
03 C10 Cl11 Cl12 -10.7(6)
C9 C10 Cl11 Cl2 112.3(5)
04 Cl11 Cl2 C13 109.7(6) .
C10 C11 C12 C13 -66.4(6)
Cll Cl2 C13 Cl14 -47.5(6) . . .
Cl N2 C14 C7 -0.5(6) . . . . 2

Cl N2 Cl14 C13 175.4(3) . . . . ?
N1 C7 Cl4 N2 1.4(6) . . . . 2

C8 C7 Cl4 N2 -178.1(4) . . . . 2
N1 C7 Cl4 C13 -174.3(4) . . . . 7
C8 C7 Cl4 C13 6.2(6) . . . . 2
Cl2 C13 Cl14 N2 -89.7(4) . . . . 2
Cl2 C13 Cl14 C7 86.2(5) . . . . 72

5
)
)
(6
(4
(6
(
(
(
4

)
)
)
6
5
6
(
(
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loop

_geom_hbond atom site label D
_geom_hbond atom site label H
_geom_hbond atom site label A
_geom_hbond distance DH

_geom_hbond distance HA

_geom_hbond distance DA

_geom hbond angle DHA
_geom_hbond site symmetry A

O3 H3 N1 0.84 2.03 2.844(5) 162.1 2 755

_diffrn measured fraction theta max 0.987
_diffrn reflns theta full 26.93
_diffrn measured fraction theta full 0.987
_refine diff density max 1.609
_refine diff density min -0.546
_refine diff density rms 0.121
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