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Space Group and Cell Dimensions Moncclinic, P 21/n
a 9.9697(5) "~ b 15.4803(7) c 18.3680(8)
beta 105.642(1) ’ '
Volume 2730.88(22)A**3
Empirical formula : Os C19 H19 Cl2 F12 NS O P2
Cell dimensions were obtained from 8192 reflections with 2Theta angle
in the range 3.00 - 50.00 degress. i
Crystal dimensions : 0.40 X 0.10 X 0.05 mm
W = 884.42. Z = 4 F(000) = 1695.93
Dcalc 2.151Mg.m-3, mu  5.0%9mm-1, lambda 0.71073A, 2Theta(max) 50.0
The intensity data were collected on a Bruker SMART diffractometer,
using the omega scan mode.
The h,k,l ranges used during structure solution and refinement are :--
Hmin,max -11 11; Kmin,max 0 18; Lmin,max 0 21
No. of reflections measured - 13656
No. of unique reflections 4821
No. of reflections with Inet > 2.5sigma(Inet) 3624
Merging R-value on intensities 0.033
Correction was made for absorption using SADABS

The last least squares cycle was calculated with

61 atoms, 379 parameters and 4790 out of 4821 reflections.
Weights based on counting-statistics were used.
The welght modifier X in KFo**2 is 0.000100
The residuals are as follows :--

For significant reflections, RF 0.080, Rw 0.047 GoF 1.73
For all reflections, RE 0.061, Rw 0.047.
where RF = Sum({Fo~Fc)/Sum(Fo),

Rw Sgrt(Sum(w({Fo-Fc)**2) /Sum{wEc**2)] and
GoF = Sgrt(Sum(w(Fo-Fc)**2})/(No. of reflns - No. of params.)]

The maximum shift/sigma ratic was 0.00L.

In the last D-map, the deepest hole was -1.950e/A**3,
and the highest peak  1.590e/A**3. '

1

The following references are rslevant to the NRCVAX System.
Full System Reference _
Gabe, E.J., Le Page, Y., Charland,.Jj.-P., lLee, F.L. and White, P.S.
(1989) J. Appl. Cryst., 22, 384-387.

2. Scattering Factors from Int. Tab. Vol. 4
International Tables for X-ray Crystallography, Vol. IV, (1974)
Kynoch Press, Birmingham, England.
The following references may also be relevant.
3. ORTEP Plotting

Jchnson, C.K., (1976) ORTEP - A Fortran Thermal Ellipscid Plot

Program, Technical Report ORNL-3138, Oak Ridge
4. Pluto Plotting

S. Motherwell, University Chemical Laboratory, Cambridge, 1978
. Missing Symmetry Treatment by MISSYM :
Le Page, Y., (1988) J. Appl. Cryst., 21, 983-984.
6. Grouping of Equivalent Reflections in DATRD2
Le Page, Y. and Gabe, E.J., (1979) J. Appl. Cryst., 12, 464-466.
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21-Dec-1998
Table . Atomic Parameters x,y,z and Biso.

E.S.Ds. refer to the last digit printed.

X Y A Biso
Osl 0. 98620( 4)  0.858238(21) 0.186834(19) 2.342(16)
cl1 1.17177(25) 0.76475 (14) 0.23195 (13) - 3.18 (11)
Cl2 0.8331 ( 3) 0.97109 (15) 0.13490 (14) 3.71 (12)
N1 0.8546 { 8) 0:7995 ( 4) 0.2144 { 4) 2.8 ( 4)
N2 0.7554 ( 8) 0.7709 ( 5) 0.2352 ( 4) 3.3 ( 4)
c3 0.6404 (16) 0.8273 ( 8) 0.2438 (10) 876 (1 1)
ol 0.5063 (14) 0.7787 (11) 0.2118  (10) 9.5 (1
05 0.5063 { 8) 0.7023 { 5) 0.2479 ( 4) 5.2 | 4)
ol 0.6036 (16) 0.6478 ( 8) 0.2258 (10) 8.5 (10)
c7 0.7460 (15) 0.6797 ( 8) 0.2587 ( 7) 6.1 (1)
N1l 1.0650 ( 8) 0.9329 ( 4) 0.2834 ( 4) 2.6 ( 3)
c12 1.0300 (10) 0.9262 ( 6) 0.3492 ( 5) 3.2 (5)
c13 1.0894 (11) 0.9789 ( &) 0.4095 ( 5) 3.6 (9)
Cl4 1.1854 (12) 1.0399 ( 7) 0.4041 ( 5) 4.1 (5)
C15 1.2234 (11) 1.0464 ( 6) 0.3365 ( 6) 3.5 ( 9)
cl6 1.1622 (10) 0.9923 ( 6) 0.2775 ( 5) 2.8 ( 4)
N21 1.1244 ( 7) 0.9337 ( 4) 0.1557 ( 4) 2.3 ( 3).
c22 1.1974 ( 9) 0.9921 ( S) 0.2045 ( 5) 2.5 ( 4)
c23 1.2926 (11) 1.0448 ( 6) 0.1839 ( 5) 3.7 {(5)
c24 1.3150 (12) 1.0337 ( 7) 0.1131 ( 6) 4.1 ( 5)
c25 1.2400 (11) 0.9719 ( 7) 0.0634 ( 9) 3.9 (5
Cc26 1.1442 (10) 0.9220 ( &) 0.0855 ( S) 2.8 ( 4)
N31 0.9668 { 8) 0.8130 ( 5) 0.0768 { 4) 2.8 (3
c3z2 1.0520 (10) 0.8546 ( &) 0.0413 ( S) 3.0 ( 4)
c33 1.0503 (11) 0.8323 ( 7) -0.0323 ( 9) 3.7 (9)
C34 0.9644 (13) 0.7685 ( 8) -0.0683 ( 6) 5.4 (T
- €35 0.8806 (14) 0.7255 ( 8) -0.0312 { 6) 5.5 (7)
c36 0.8835 (11) 0.7497 ( 7) 0.0406 { 6) 4.1 (5
Pl 0.5424 ( 3) 0.2194 ( 3) 0.02204 (25) 6.81 (24)
F11l 0.4206 (10) 0.1730 ( 8) -0.0293 ( 7) 15.% ( 8)
F12 0.4620 (10) 0.2252 ( §) 0.0870 ( 6) 10.5 ( 8)
F13 0.4852 (11) 0.3113 ( 6) =-0.005Q0 ( &) 11.2 (7
Fl4 0.6731 (10) 0.2682 ( 6) 0.0835 ( 4) 10.1 { 6)
F15 0.6123 ( 8) 0.1322 ( 5) 0.0594 ( 4) 7.2 (4
16 0.6331 ( 8) 0.2212 ( 6) =-0.0349 ( 4) 9.1 ( 6)
P2 0.8680 ( 4) 0.5123 ( 3) 0.12720 (21) 6.94 (22)
F21 0.9529 ( 8) 0.5949 ( 5) 0.1665 ( 4) 7.3 ( 4)
F22 0.9319 (11) 0.5253 ( 7) 0.0579 ( S) 11.5 ( 7)
F23 0.7827 (10) 0.4307 ( &) 0.0875 ( 5) 10.7 { 6
F24 0.8008 ( 9) 0.5017 ( 5) 0.1981 ( 4) 8.0 (%)
725 0.7403 ( 9) 0.5745 ( 7) 0.0883 ( S) 11.3 ( 8)
26 0.9943 ( 7) 0.4514 ( 5) 0.1699 ( 4) 7.0 ( 4)
H3a 0.652 0.833 0.297 10.1
E3b 0.643 0.883 0.222 10.1
H4a 0.496 0.771 0.159 10.3
H4b 0.431 0.814 0.219 10.3
H6a 0.586 0.630 0.172 9.8
H6b 0.594 0.589 0.241 9.8
B7a 0.767 . 0.677 0.313 6.9
H7b 0.810 . 0.644 0.242 6.9
H12 0 0.353 4.1

.960 0.886
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1.067 0.972 0.457 474
H14 1.226 1.078 0.445 4.8
H15 1.291 1.088 0.331 4.2
‘123 1.345 1.086 0.219 4.5
H24 1.383 1.069 0.098 5.0
H25 1.253 0.965 0.014 a8
H33 1.113 0.861 -0.056 4.6
H34 0.961 0.754 -0.120 6.3
H35 . 0.817 0.682 ~0.057 6.3
H36 0.825 0.720 0.066 5.0°

Biso is the Mean of the Principal Axes of the Thermal Ellipsoid
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H13
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H24
H25
H33
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H35
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Anisotropic Temperature Factors are of the form
Temp=-2*P1i*Pi* (h*h*ull*astar*astar+---+2*h*k*ul2*astar*bstar+---)
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DISANG -- The NRCVAX Distance and Angle Program
The Space Group is P 21/N © Centrosymmetric.
The Equivalent Positions are: | '
1) X Y z 2) 1/2-x . 1/2+y 1/2-z
The Lattice is Primitive. There ars no Centering Vectors

Os(1l)-Cl(1) 2.3193(22) C{23)-C(24) 1.389(14)
0s(1)-Cl(2) 2.3472(23) " C{24)-C(25) 1.393(14)
Os(1l)-N{1) 1.778(8) C(25)-C(26) 1.373(14)
0s{1l)-N(11) 2.086(7) C(26)-C{32) 1.480(12)
0s(1)~N(21) 2.004(7) N(31)-C(32) 1.363(13)
0s(1)-N(31) 2.099(7) N(31)-C(36) 1.340(12)
N(1)-N(2) 1.234(12) C(32)~-C(33) 1.392(12)
N(2)-C(3) 1.483(16) ~ C(33)-C(34) 1.358(14)
N(2)-C(7) 1.487(14) . C(34)-C{35) 1.383(18)
C(3)-C(4) 1.508(22) C(35)-C(36) 1.364(15)
C{4)-0(5) 1.357(16) P(1)=-F(1ll) 1.504(9)
{5)=C(6) 1.424(18) P(l)-F(12) 1.610(10)
C(6)-C(7) 1.470(21) P(1)-F(13) 1.563(10)
N(11)~-C(12) 1.349(12) P(L)-F(14) 1.658(9)
N(11)-C(16) 1.361(12) P(L)~F(15) 1.589(8)
C(12)-C{13) 1.374(13) P(1})-F(16) 1.556(9)
c<13 C(l4) 1.369(16) P(2)-F(21) 1.595(9)
14)—C(15) 1.394(153) P(2)-F(22) 1.582(10)
C(15)-C(16) 1.376(12) P(2)-F(23) 1.587(9)
C(16)}-C(22) 1.474(13) ' P(2)-F(24) 1.626(9)
N(21}-C(22) 1.342(10) P(2})-F(25) 1.603(9)
w(21 -C(26) 1.368(11) P(2)-F(26) 1.599(8)
C(22)-C(23) 1.379(14)
CL(1)-0s{1l)-CL(2) 168.16(9) N(21)-C(26)-C(25) 119.5(8)
Cl(l)—Os(l)— (1) 89.08(23) N(21)-C(26)~C(32) 112.6(8)
Cl(l)—Os(l)—N(ll) 87.77(20) C(25)-C(26)-C(32) 127.5(8)
1({1)-0s(1)-N(21) 835. 56(20) Os(1)=-N(31)-C(32) 113.2(5)
1{1)-0s(1)-N(31) 89.61(21) Os(1)-N(31)-C(36) 127.3(7)
1(2)-0s(1)-N (1) 92.72(23) C(32)-N(31)-C(36) 119.5(8)
1(2)-0s(1)-N(11l) 89.27(19) c(2 ) C(32)=-N(31) 116.5(8)
1(2)-0s(l)-N(21) 82. 61(20) c(2 (32)—C(33) 123.4(9)
1(2)-0s(1)-N(31) 88.64(21) (31)—C( 2)-C(33) 120.1¢(8)
N(l)—Os(l)—N(ll) 100.3(3) C(32)-C(33)~C(34) 119.5(10)
M(L)-Cs(1)-N(21) 175.0(3) ( 3)-C(34)-C(35) 119.8(9)
N(1)-0s(1)-N(31) 102.7(3) )-c<35)—c 36) 119.1(9)
N(11)-Os (L)Y=N{21) 77.8(3) N(Bl) ) C(35) 121.9(10)
N(11)-0s(1)-N(31) 157.0(3) F(11) - F(12) 90.7(7)
N(21)-0s(1)-N(31) 79.2(3) F(11l) - ( ) F(13) 94.1(7)
Os(l)—a(l)—N(Z) 170.3(7) F(LL)-P(1l)-F(14) 176.1(7)
N(1)-N{2)-C(3) 121.9(8) F(ll)-E(l) -F(153) 92.9(6)
N(1)-N(2)-C(T) 123.3(9) F(11)-P(1)~-F(16) 96.0(7)
c<3) -N(2)-C(T) 114.6.(9) F(lZ)—P(l)-F(l3) 88.4(5)
N(2)=C(3)-C(4) 107.2(11) F(12)-P(1)-F(14) 85.8(5)
c<3)—c<4)—o(5) 111.2 (1) F(12)-P(1)-F(15) 88.6(5)
C(4)-0(5)-C(86) 106.8(10) F(12)-P(1)-F(16) 173.2(6)
a(s ) C(8)-C(7) 109.9(12) T{l3)-P(l)-F(1l4) 87.4(6)
N(2)-C(T7)-C(6) 109.3(10) F(13)-P(1)~-F(15) 4(6)

172.
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0s(1)-N(11)-C(12) 126.2(6) © E(13)-P(1)-F(16)  89.9(%)
OS(l) -N(11)-C(16)7114.816) F(14)-P(1)-F(13) 85.5(9)
C(12)-N(11)-C(16) 119.0(7) . F(14)-P(1)-F(16) - 87.5(5)
’ N(ll) -C(12)-C(13) 121.1(9) F(15)-P(1)-F(16)  92.3(5)
2) c<13) -C(14) 120.6(9) F(21)-P(2)-F(22) 89.0(5)
( 3)-C(14)-C(15) 118.5(8) F(21)-P(2)~F(23) 179.5(5)
C(l4)- ( 5) -C(16) 119.2(9) _ F(21)-P(2)-F(24) 90.0(5) ‘
N(11)-C(16)-C(15) 121.5(9) F(21)-P(2)-F(25) 88.9(5)
(ll) -C{16)-C(22) 114.9(7) F(21)-P(2)-F(26) 90.0(4)
15)~C(16) C(22) 123.6(9) F(22)-P(2)-F(23) 90.8(5)
05(1> -N(21)-C(22) 119.5(6) : CF(22)-P(2)-F(24) 178.4(6)
0s(1)-N(21)-C(26) 118.5(6) F(22)-P(2)-F(25)  90.5(6)
c(2 ) (2 ) -C(26) 122.0(8) F(22)-P(2)-F(26)  92.0(8)
C(16)-C(22)-N(21) 112.9(8) F(23)-P(2)-F(24)  90.1(5)
C(lo) C(22) -C(23) 126.8(8) F(23)-P(2)-F(25) .90.6(5)
N(21)-C(22)-C(23) 120.3(8) F(23)-P(2)-F(26)  90.6(S)
C(22)-C(23)-C(24) 118.7(8) .. . F(24)~P(2)-F(25) . 88.2(5)
C(23)-C(24)-C(25) 120.4(9) (24)—?(2) ~-E(26) 89.3(4)
C(24)-C(25)~C(26) 119.1(9) F(25)-P(2)-F(26) 177.2(6)
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Torsion angles

Cll 0sl N1 N2 145.8(10) Ccl2 Osl N1 N2 -33.3( 7)
N1l  0Osl N1 N2 56.5( 8) N21  Osl | N1 N2 =114 T)
N3l 0sl N1 N2 ~122.5(10) €11 0sl N11 cC12 -92.1( 9)
cll 0sl N1l Cl6 86.8( 8) cl2 Osl NI 12 99.4( 9)
Cl2 0Osl N1l Clé -81.7( 8) N1 Osl N1l c12 6.8( 8)
N1 O0sl N1l Cl6 ~174.4(11) N21 O0sl N11 Cl2 =-178.0(11)
N21  O0sl N1l C16 0.9( 7) N31 Osl N11 cCl2 -175.8(11) .
N3l 0sl N1l Clé 3.1 7) Ccli Osl N21 C22 = -88.9( 8)
Cll 0Osl N21 C26 89.2( 8) cl2 Osl N21 C22 90.6( 8)
cl2 o0s1 N21 c26 -91.3¢( 8) N1 O0sl N21 C22 68.6( 8)
Nl Osl N21. C26 =113.3(10) N1l 0sl N21 C22 = =0.2( 7)
N1l  Osl N21 c26 177.8(10) N31 Osl. N21 C22-. -179.3(10)
N31L . 0sl N21 C26 -1.3( 7 Cll 0sl N31 (C32 -85.6( 8)
cll1 0sl N31 c36 93.8( 9) cl2 Osl ~ N31 €32 82.7(-8)
cl2 0sl N31 C3s6 -97.9¢( 9) N1 Osl N31 c32 175.2(11)
N1 Osl N31 Cc36 -5.4( 8) N1l Csl N31 c32 -2.2( 7)
N1l 0sl N31 (&3s6 177.2(11) : N21 Osl N31 C32 0.0( 7)
N21  0sl N31 C3% 179.3(11) Osl N1 N2 c3 11.2(10)
Osl N1 N2 c7 -164.5(14) N1 N2 c3 c4 137.9(25)
c7 N2 c3 c4 -46.1(15) N1 N2 c7 (o -137.1(22)
c3 N2 c7 cé 47.0({16) : N2 C3 o 05 58.5(16)
c3 C4 05 ol -70.5(19) c4 05 ol c7 69.3(19)
05 lof c7 N2 -56.3(14) Osl N1l Cl2  C1i3 179.7(15)
C16 N11 cC12 C13 0.8( 9) Osl N1l Cl6 C15 179.8(14)
0sl N1l C16 C22 -1.3( 6) c12 N1l Cié cC15 ~1.2( 9)
Cl2 N1l Cci6 (22 177.6(17) N1l Cl2 Ci3 Cl4 0.4( 9)
c12 Ci3 Cl4 C15s -1.2( 9) c13 Cl4 C15 Cls6 0.9( 9)
Cl4  C15 Cis N1l 0.4( 8) Cl4 Cl3 Cl6 C22 -178.4(19)
N1l Cls C22 N21 1.1¢( 7 N1l Cl6 €22 C23 -179.5(18)
Cl3 Cl16 C22 N21 180.0(18) ~ C15 Cl6 C22 C23 ~0.7( 9)
0sl N2l c22 Cl6 -0.4( 6) Osi N21 C22 C23 -179.8(14)
C26 N21 C22 Cl6 -178.4(16) C26 N21 C22 (23 2.2( 9)
Osl N21 C26  (C25 -178.8(14) osl N21 C25 C32 2.2( 6)
C22 N21 C26  (C25 -0.8( 9) c22 N21 C26 C32 -179.8(17)
Cl6 €22 C23 C24 178.2(19) N21 C22 C23 C24 -2.5( 8)
C22 €23 C24 c25 1.4( 9) c23 C24 C25 C26 -0.1( 9)
C24 C25 C26  N21 -0.2¢( 8) c24 c25 C26 C32 178.5(19)
N2L C26 C32 N3l -2.2( T N21 Cc26 €32 €33 178.5(19)
C25 C26 C32 N31 179.0(19) c25 C26 €32 .C33 -0.3( 9)
Osl N31 C32 C25 1.2( 6) osl N31  C32 €33 -179.5(14)
C36 N31 cC32 C26  -178.2(18) C36 N31 C32 33 1.1(10)
Osl N31 C36 C35 ~179.6(16) c32 N31 Cc36 C35 -0.3(10)
C26 C32 . C33 C34 178.7(20) N31 C32 C33 C34 -0.6( 9)
€32 ¢33 C34 c3s -0.8(10) C33 C34 c3%5  C36 1.6(10)
C34 €35 C36 N3L -1.1( 9)
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Space Group and Cell Dimensions’ Monoclinic; P 21l/c
a 14.1724(17) b 16.3483(20) c 11.8853(14)
beta 95.436(2) '
Volume 2741.4(6)A**3
Empirical formula : Os Cl2 P C22 H24 N6 F§
Cell dimensions were obtained from 5685 reflections with 2Theta angle

in the range 3.00 - 50.00 degrees

Crystal dimensions : 0.20 X 0.20 X 0.05 mm

FWw = 778.53 72 0= 4 ) F(000) = - 1507.13 .

Dcalc 1.886Mg.m-3, mu .97mm-1, lambda 0.71073A, 2Theta(max) 50.0

The intensity data were col‘ected on a Bruker SMART diffractometer,
using the omega scan mode.

The h,k,l ranges used during structure solution and refinement are :--

Hmin,max -16 18; Kmin,max 0 19; Lmin,max 0 14
No. of reflections measured . 15685
No. of unique reflections 4844
No. of reflections with Inet > 2.5sigma(Inet) 3570

Merging R-value on intensities 0.048
Correction was made for absorption using SADABS

The last least squares cycle was calculated with
62 atoms, 344 parameters and 3370 out of 4844 reflections.
Weights based on counting-statistics were used. :
The weight modifier X in KFo**2 is 0.000250
The reSLduals are as follows :--
For significant reflections, RF 0.048, Rw 0.059 GoF 2.09

For all reflections, RF 0.060, Rw 0.060.
where RF = Sum(Fo-Fc)/Sum(Fo),
Rw = Sgrt{Sum(w(Fo-Fc)**2)/Sum(wFo**2)] and
GoF = Sgrt({Sum(w(Fo-Fc)**2)/(No. of reflns - No. of params.) ]

The maximum shift/sigma ratio was 0.001.

In the last D-map, the deepest hole was -3.080e/A**3,

and che highest peak 3.100e/A""3. ,
Secondary ext. coeff.. 0.0112microns sigma 0.027¢

The following references ars relevant to the NRCVAX System.

-

Full System Reference
Gabe, E.J., Le Page, Y., Charland,.J.-P., Lee, F.L. and White, P.S.
(1989%) J. Appl. Cryst., 22, 384-387.
2. Scattering Factors from Int. Tab. Vol. 4
International Tables for X-ray Crystallography, Vel. IV, (13972)
Kynoch Press, Birmingham, England.
The following references may also be relevanc.
3. ORTEP Plotting
Johnson, C.K., (1976) ORTEP - A Fortran Thermal Ellipsoid Plot
Program, Technical Report ORNL-5138, Oak Ridge
4. Pluteo Plotting
S. Motherwell, University Chemical Laboratcory, Cambridge, 1978
Missing Symmetrvy Treatment by MISSYM
Le Page, Y., (1988) -J. Appl. Czyst., 21, 983-984.
6. Grouping of Equivalent Reflections in DATRD2

wn

Le Page, Y. and Gabe, E.J., (1979%) J. Appl. Cryst., 12, 464-466.
7. Extinction Treatment .
Larson, A.C., (1370) p.293, Crystallographic Computing, Munksgaard,

Copenhagen.
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Osl
Ccli
Cl2
N1
N2
C3
(of:
Cs
cé
Cc7
N1l
ciz2
Cl3
Cl4
C15
cle
NZ21
c22
Cc23
c24
C25
Cc26
N31
c32
C33
C34
C33
C36
Pl
Fl1l
Fl2
£l3
Fl4
Fl5
Fls
c42
N42
c4l
H3a
H3b
H4a
H4b
HSa
HSb
Hea
Hé6b
H7a
H7b
H13
H1l4
H15

Table

OO0 00 OCOoOO0O OO0

[ T R T T T I I D N |
OO O OQOO0OOOO0O OO0

[
Q o

] |
OO0 O0O0O00O0O0O000O0OO0O0O0D0O0D0O0O0O00O00O0O00O0O0

X

Atomic Parameters x,y,z and Biso.

21-Sep-1998

E.S.Ds. refsr to the last digit printed.

X

.05021( 3)
.00531(23)
.07681(22)
L1316 ( 8)
.1884 (10)
.2187 (17)
.3146 (14)
.3539 (13)
L3222 (18)
.2286 (13)
L0774 (7}
L1532 ( 9)
.2439 ( 9)
.2545 (10)
.1802 (12)
.0885 (10
.0402 (. 7)
.1298 ( 9)
.1958 ( 9)
.1626 ( 9)
.0883 ( 9)
.0061 ( 8)
L1372 (7))
.2316 ( 8)
.2819 ( 8)
22399 ( 9)
.1451 ( 9)
.0944 ( 8)
.51269(24)
.4464 ( 6)
.5054 ( 8)
L3217 { 6)
.53789 ( 6)
.4230 ( 5)
.6046 ( 8)
.3924 (11)
.3124 (L0)
-4955 (11)
.188

.19¢9

.344

.331

.423

.329

.345 .
L3510
L2112

.201

.297

.317

.18¢

OO0 O0OO0C OO0 OO0 OO0 O0OO0OO0ODAO0O0DO00CO0OO0O0O0O0O0DO000O0DAO 0000000000 O0O oo

¥
138753( 3)
.52736(17) -
.24507(16)
.3994 ( 6)
L3778 ( 7)
.2903 (10)
.2817 (11)
03398 (11)
.4294 (13)
.4368 (10)
L3626 ( 5)
L3517 (7).
.3395 ( 8)
.3379 ( 8)
.3476 ( 8)
.3584 ( 7)
.3759 ( S)
L3577 ( 6)
3499 ( 7)
L3564 (7))
.3752 ( 6)
.3853 ( 6)
.4138 ( 5)
L4367 ()
.4546 ( 7)
.4470 ( 7)
4229 ( T)
L4064 ( 6)
.39096(23)
.4592 (.5)
.4350 ( 7)
.3500 ¢ §)
.3214 ( 5)
.3359 ( 9)
.4453 ( S)
.6463 { 8)
.5482 ( 9)
L6463 ( 9)
.270

.259

.298

.228

.335

.323

. 465

.443

4391

424

.332

.330

.347

Z

.71446( 4)
.70451(23)
J74195(25)
.6021 ( .8) -
.5342 (10)
.5229 (19
.5134 (20)
L4269 (17)
.4506 (22)
.4554 (16)
L8178 (°'7)
L6774 (10)
.6236 (11)
25081 (12)
L4479 (11)
.5032 (10)
.8343 ( 8)
.8029 (11)
.8825 (11)
.9958 (10)
L0277 (9)
.9435 ( 8)
8606 ( 8)
L8663 (10)
L9681 (11)
.0666 (11)
.0618 (10)
.9572 ( 9)
L7915 ( 3)
.7323 ( 9)
.9085 ( 7)
L6729 ()
.8480 ( 9)
.8085 ( 8)
L7734 (0 7)
.8110 (11)
.7950 (10)
.8325 (13)
.453

.584

.585

.498

.428

.348

.395

.524

.475

.380

L6867

.470

.367

Biso
2.108(20)
2.68 (12)
2.83 (13)
3.2 (5):
4.9 ( 8)
8.8 (13)
8.5 ({12)

27.8  (11)
11.2 (15
7.0 {(10)
2.1 (4

2.9 ( 6)
3.2 ( 6)
3.6 (1 7)
3.9 (7
3.0 ( 6)
2.5 ( 4)
2.5 (9)
2.9 ( 6)
2.8 { 6)
2.4 (5)
1.9 ( 4)
2.6 {( 4)
2.6 ( 8)
3.0 ( 8)
3.1 (&)
2.7 (5)
2.2 (3)
3.46 (16)
§.6 ( 3)
§.9 (9)
6.0 ( 9)
§.5 ( 9)
5.7 ( 5)
5.0 ( 4)
3.7 (T
s.3 (7
5.5 (9)
10.2

10.2
9.6
5.6

11.8

11.8

12.5

12.5
8.1
8.1
4.0
4.3
4.6
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H16
H23
H24
H2S%
H32
H33
H34
H35
Héla
H41lb
H4lc

.034
261
.206
.043
.283
.346
.275
.114
.519
.522
.514

EeR-NeNolellol ol eNoNolal

L3162
338
345
.381
.439
.473
.458
.47
.591
677
.670

CoOOoOR P OOFRRE OO

Biso is.the Mean of the Principal Axes of

.461
.861
.052
.106
.798
.970
.138
.129
.832
.775
.905
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N

H16 - 4.7
H23 4.5
H24 4.7
H25 4.1

v H32 4.3
H33 4.8
H34 4.8
H35 4.4
H4la 7.9

. H4lb 7.9
" Hdlc 7.9

Anisotropic Temperature Factors are of the form
Temp=‘2*Pi*Pi*(h*h"ull*as'tar*as:arw--——+2*h*k*u12*astar*bstar+-—-)
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S20
DISANG -- The NRCVAX Distance and Angle Program
The Space Group is P 21/C Centrosymmetric
. The Equivalent Positions are: '
1) bd Yy zZ. " 2) -x 1/2+y 1/2-z

The Lattice is Primitive. There are no Centering Vectors

O0s{1)-Cl(l) 2.373(3) o S N(21)-C(26) 1.350(14)
s(1)-CI(2) 2.377(3) C(22)-C(23) 1.398(18)
Os{1l)-N(1) 1.855(9) .. - C(23)-C(24) 1.388(17)
Os(1)-N(11) 2.089%(9) C(24)-C(25) 1.415(18)
s{1)-N(21) 2.014(10) C(25)-C(26) 1.385(153)
Os(1)-N(31) 2.078(9) C(26)-C(36) 1.459(1s6)
N(1)-N(2) 1.243(15) N(31)-C(32) 1.385(16)
N(2)-C(3) 1.504(20) N(31)-C(386) 1.353(13)
N(2)-C(7) 1.495(18) C(32)-C(33) 1.376(1L7)
C(3)-C(4) 1.38(3) C(33)-C(34) 1.367(19)
C(4)-C(5) 1.54(3) C(34)-C(35) 1.395(18)
C(3)-C(6) 1.57(3) C(35)-C(36) 1.402(16)
C(8)-C(7) 1.34(3) P(1)-F(1ll) 1.580(9)
N(11)-C(12) 1.354(1l6) 2(1)-F(12) 1.579(9)
N(11l)-C(l8) 1.357(1ls3) 2(1)-F(13) 1.576(9)
C(L2)-C(13) 1.395(18) P(1)-F(1l4) 1.583(9)
C({l2)-C(22) 1.499(17) 2(1)-F(L3) 1.385(8)
C(L3)-C(14) 1.387(19) P(L)-F(L6) 1.607(8)
C(l4)-C(Lls) 1.337(23) C(42)-N(43) 1.132(21)
C(l5)-C(lg) 1.411(20) C({42)-C(41) 1.459(23)
N(21)-C(22) 1.322(1ls6)
Cl(1)- Os( }-CL(2) 171.54(11) C(22)—N(2l)-C(26) 123.0(10)
Cl(1)-0s(1)-N(1) 92.6(3) C(12)-C(22)-N(21) 114.3(Ll1)
Cl(‘) Os(l)-x(ll) 86.92(25) C(lZ C(22)—C(23) 124.5(11)
Cl(L)-0s(1)-N(21) 86.6(23) N(21)-C(22)~-C(23) 121.0(11)
Cl(1l)-0s(1)-N(31) 88.7(3) c(22) C(23)-C(24) 117.5(11)
Cl(2)-0s (1) -N(1) . 95.7(3) C{23)-C(24)-C(25) 120.4(11)
Cl{2)-0s(1)-N(1%1) 90.14(24) C(24) - (25) -C(26) 118.5(10Q)
Cl(2)—Os(l)—N(2l) 85.0(3) N(21)-C(26)-C(25) 119.4(10)
1(2)-0s(1)-N(31) 90.8(3) N(21) - (25)— (36) 113.0(9)
N(1)-Cs(1)-N(11) 100.9(4) C(25)-C(26)-C(36) 127.6(L0)
N(1)-0s(1l)-N{(21) 178.8(4) Os(1)-N(31)-C(32) 126.2(8)
N(l)-Os(l)—N(Bl) 102.7(4) Os (1) -N{31)~-C(36) 114.4(8)
N{11}-0s(1)-N{(21) 78.2(4) C(32)-N{(31)-C(36) 119.4(3)
N(11})-0s(1l)-N(31) 156.1(4) N(31)-C(32)-C(33) 121.2(11)
N(21)-0s(1)-N(31) 78.2(4) C(32)-C(33)- (34) 120.1(11)
Os(l)-N(l)-V(Z) 157.2(9) (33)— ( C(39) 119.1(1L)
N(1)-N(2) (3) 122.4(12) (34) C(36) 120.1(11)
N(l)-V(Z)-C(7) 122.2(11) c(2 C(36 N(31) 116.0(9)
C(3)-N(2)-C{(7) 115.4(12) C(ZG) C(36) C(35) 123.8(1Q)
N(2)-C(3)-C(4) 113.3(17) N(31) C(36)- (35) 120.1(11)
C(3)-C(4)=C(3) 114.3(15) F(11)-P(Ll)-F(12) 83.1(86)
C(4)-C(3)-C(8) 109.2(14) F(ll)—P(l)—E‘(lB) 8%.9(8)
C(5)-C{6)=C(7) 113.2(21) ] F(L1)-P(L)-F({l4) 178.7(6)
N(2)-C(7}-C(8) 114.0¢(13) F(l1l) -P(L)-F(15) 90.4(53)
Os(l)-N(11)-C(12) 115.2(7) F(11)-P(1).-F(16) 90.3(5)
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0s(1)-N(11)-C(16) 125.0(8) F(12)-B(1)F(13) 177 56,
C(12)-N(11)-C(16) 119.8(L0) F(12)-P(1)-F(14)  92.3(a)
N{11l)-C(L ) C(L3) 121.4(1D) F(12)-P(1)~F(15)  91.5(5)
NILL)-C(12)-C(22) 133.6(11 F(12)-P(1)-Fil8)  89.3i0)
C{13) C(lZ) -C(22) 125.0(12) TF(13)-B(1)-F(14) 88 857
cir2i-ciie-cii) 118.2012) F(13)-P(1)-F(15)  90.4(5)
(13)-C(1 ) -C(15) 121.2(12) F(13) (L) r(le)  osein)
14) -C(15)-C(16) 120.1(12) F(18) P (1) E(19)  as aia)
oa (1) C(lG)—C(lS) 119.2(12) FOH-2(1)-FUS) .50
0s(1)-N(21)-C(22) 118.6(8) 5)-P(1)-F(16) 178.9(5)
Os(1)-N(21)-C(26) 118.4(8) | ( 3)-C(42)-C(41) 178.5(16)
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Torsion angles

Ccl2 0sl NI . N2 2.

Cli Osl N1 N2 ~176.4(13) 2(10)
N1l Osl . N1 N2 -89.1(14) N21 Osl N1 N2 -127.2(15)
N31L  Osl N1 N2 94.3(14) Clz Osl N1l C12 . -87.1(11)
cl1  0Osl N1l 16 ‘ 91.7(11) cl2 Osl N1l cC12 85.0(11)
Cl2 oOsl N1l cleé -96.2(12) : N1 Osl” NI1 (12 -179.1(15)
N1 Osl N1l - Clé -0.3(10) N21 Osl N1l Cc12 0.1(10)
N21L  0Osl N11 Cls§ 178:.9(14) N31 Osl N1 c12 -7.3(10)
N31L 0Osl N1l  C16 171.5(14) Ccl1 Osl N21 ~C22 89.0(12)
cl1  os1l N21 c2s6 -92.4(11) cl2 Osl N21 22 -89.7(12)
cl2 oOs1 N2l  C26 88.9(11) N1 O0sl. N21 c22° 39.8(11)
N1 Osl N21  C26 -141.6(1¢) N1l Osl N21 C22 1.5(10)
N1l Osl N21 c26 -179.9(1¢) . N31L Osl N21 .- C22 " '178.4(15)
N3l Osl N21 Cc26 -3.0( 9) Cll Osl N31 32 -90.7(11)
cli  osl N31 c36 89.9(11) clz Osl N31 €32 97.8(11)
Cl2 0Osl N31 €36 . -81.6(11) N1 Osl N31 €32 1.7(10)
N1 Osl N31 C38  -177.7(15) N1l Osl N31 32 -170.0(14)
N1l  Osl N31  C36 10.5( 9) N21 0sl N31 C32 . -177.5(14)
N21 oOsl N31 C3s 3.1( 9) Osl N1 N2 c3 0.7(14)
Osl N1 N2 c7 - 178.5(22)- - N1 N2 c3 fof') -138. ( 4)
c7 N2 c3 c4 44.4(22) . N1 N2 c7 cs 134. ( 4)
C3 N2 c7 cs -48. ( 3) N2 C3  C4 Cs -47.5(21)
C3 ca cs cé S1. { 3) Cc4 Cs cé c7 -53. ( 3)
cs cs c7 N2 51.8(22) Osl Nil ciz C13 176.1(20)
Osi N11 Cl2 c22 -1.4¢( 8) Cls N1l C12 Cc13 -2.8(12)
Cis N1l c12 c22 179.7(24) 0sl ~ N11 clé cC1s -174.9(20)
€12  N1i Cl6 C1s 3:9(13) N11 c12 C13 C14 0.8(12)
c22 C1l2 C13 c1i4 178. ( 3) N11 c12 c22  N21 2.6( 9)
Nii  C12 c22 c23 179. ( 3) Cc13 c12 C22 N21  -175. ( 1)
C13 c12 c22 c23 1.6(12) Cc12 C13 Cl4 C15 0.1(13)
C13 C14 C15 cis 1.1(12) Ci4 C1s Cl6 N1t -3.0(12)
Osl  N21 c22° ci2 -2.6( 8) Osl N21  C22 Cc23 -179.2(19)
€26 N21 c22 c12 178.9(23) Cc26 N21  C22 c23 2.3.(11)
0sl  N21 c26 c2s -178.1(18) Osl N2l  C26 c36 2.3( 8)
c22 N21 c26 c25 0.4(12) - c22 N21  C26 c3s -179.1(22)
c12  cz22 c23 C24 180. ( 3) N21 ' C22 c23 C24 -4.2(11)
€22  C23 c24 c25 3.7(11) c23 C24 C25 c25§ -1.2(11)
c24  C25 c258 N21 -0.9(11) Cc24 c2s c28  C3s6 178.5(23)
N2iL  C26 c36 N31 0.5( 9) N21 Cc26 C3s C33 177.0(23)
c2s (€26 c3s N3l -179.0(23) C25 C26  C36 C3s -2.4(11)
Osi  N31 ca2 c33 178.4(19) C36 N31 C32 C33 -2.2(12)
Osl  N31 c36 c26 ~2.9( 7) Osl N31 C36 Cc35 -179.6(18)
C12 N31 C36 c26 177.6(22) c32 N3l . C36 C35 0.%(11)
N31  c32 Cc33 C34 2.6(1L1) c32 C33 c34  C35 -1.6(12)
C33 C34 C3s C3s 0.4(11) C34 C35 c38  C25 -176.5(24)
C34  C35 c3sé N31 -0.1(11)
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Space Group and Cell Dimensions Monoclinic, P 21/a.
a 9.3411(5) b 25.5779(14) c 10.0974(86)
beta 116.554 (1)
. Volume 2158.04(21)Aa**3
Empirical formula : Os Cl2 Cl4 E20 N8 B F4 ,
Cell dimensions were obtained from 6126 reflections with 2Theta angle

in the range 3.00 - 60.00 degrees.
Crystal dimensions : 0.20 X 0.20 X 0.35- mm
W o= 648.27 7 = 4 F(000) = 7 1242, 53

Dcalc 1. 995Wg m-3, mu 6.21lmm-1, lambda 0.71073A, 2Theta({max) 60.0 .-
The intensity data were co1lected on a Eruker SMART diffractometer,
using the omega scan mode. = =

The h,k,1 ranges used during structu:e>solution and réfinement are :--

Bmin,max -13 11; Kmin,max ¢ 3¢; Lmin,max 0 14
No. of reflections measured 10907
No. of unigque reflections ) " 5838

No. of reflections with Inet > 2.S5sigma(Inet) 4562
Merging R-value on intensities (.029
Correction was made for abscorption using psi scams

The last least squares cycle was calculated with
50 atoms, 272 parameters and 4581l out of 5838 reflecticns.
Weights based on counting-statistics wers used.
The residuals are as follows :--
Tor significant reflections, RF 0.031, Rw 0.033 GoF 2.03

For all reflections, RF 0.04S5, Rw 0.048.
where RF = Sum(Fo-Fc¢)/Sum(Fo),
Rw = Sgrt[Sum(w(Fo-Fc)**2)/Sum{wFo**2)] and
GoF = Sqgrt(Sum(w(Fo~Fc)**2}/(No. of reflns - No. of params.)]

The maximum shift/sigma ratio was 0.000.

In the last D-map, the deepest hole was -1.250e/A*~*3,

and the highest peak 1.620e/A**3.

‘Secondary ext. coeff. 0.2735microns sigma 0.0166

The following references are rzlsvant to the NRCVAX System.

1=

Full Svstem Referance
Gabe, E.J., Le Page, Y., Charland,.J.-P., Lee, F.L. and White, P.S.
(198%) J. Appl. Cryst., 22, 384-387.
2. Scattering Factors from Int. Tab. Vol. 4
International Tables for X-ray Crystallography, Vol. IV, (1%74)
Kynoch Press, Birmingham, England.
The fcllowing references may aTso be relevant.
3. ORTEP?P Plotting
Jonnson, C.K., (1976) ORTEP - A Fortran Thermal Ellipsocid Plot
Program, Technical Report CORNL-5138, Qak Ridge
4. Pluto Plotting _
S. Maotherwell, University Chemical Laboratory, Cambridge, 1978
Missing Symmetry Treatment by MISSYM
Le Page, Y., (1988) J. Appl. Cryst., 21, 983-984.
6. Grouping of Equivalent Reflections in DATRD2
Le Page, Y. and Gabe, E.J., (1379) J. Appl. Cryst., 12, 464-4686.
7. Zxtinction Treatment .
Larson, A.C., (1970) p.293, Crystallographic Computing, Munksgaard,
Copenhagen.

w
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Table . Atomic Parameters X,vy,z and Biso.
o E.S.Ds. refer to the last-digit printed.

X y _ ‘ z Biso
Osl 0.648156(21). . 0.349051( 7) 0.037459(21) 1.938( 9)
cl1 0.61526 (15)  0.25384 ( 5) 0.06791 (15) 2.90 ( 7)
c12 0.39776 (15) 0.35234 ( 5) ~-0.17641 (14) . 2.91 ( 6)
N1 . 0.7627 ( 5)  0.34162 (16) -0.0714 ( 4) 2.32 (19)
N2 0.7774 ( S)  0.32007 (19) -0.1737 ( 5) 3.23 (24)
C3 0.6732 ( 8) 0.2764 ( 3) -0.2584 ( 7). 4.5 ( 4)
ca 0.5666 (10)  0.2914 ( 3) -0.4176 ( 8) 6.4 ( 5)
(o] 0.9047 ( 9) 0.3382 ( 3) -0.2155 ¢( 8) 5.2 ( 4)
cs T1.0139 ( 7) 0.3786 ( 3) -0.1093 ¢( 9) 5.9 ( 4)
ci1o 0.7441 ( &) 0.42914 (20) 0.2951 ( &) 2.52 (24)
N1i 0.8518 - ( 4) 0.35082 (18&) 0.2370 ( 4) 2.10 (18)
N12 - 0.8696 ( 4) 0.39047 (16) 0.3339 ( 4) 2.24 (19)
C13 1.0086 ( 6) 0.38492 (23) 0.4589 ( 6) 3.0 (3
Cl4 1.0805 ( §) 0.34135 (22) 0.4420 ( &) 3.1 ( 3)
c1s 0.9816 ( 6) 0.32104 (21) 0.3044 ( &) 2.66 (24)
N21 0.5349 ( 35) 0.36593 (18) 0.1731 ( 5) 2.13 (19)
N22 0.5973 ( 35) 0.40388 (16) 0.2776 ( 4) 2.37 (19)
Cc23 0.5036 ( 7)  0.41223 (22) 0.3460 ( &) 3.1 ( 3)
c24 0.3788 ( 7)  0.37833 (24) 0.2860 ( 7) 3.4 (3
C25 0.401¢ ( 86) 0.34983 (21) 0.1802 ( 6) 2.70 (25)
N31 0.6688 ( 4)  0.42907 (1s) 0.0325 ( &) 2.21 (19)
N32 0.7165 ( 4)  0.45681 (17) 0.1605 ( 4) 2.26 (19)
C33 0.7305 ( 6)  0.50817 (20) 0.1380 (7)) 3.0 ( 3)
C34 0.6933 ( 6) 0.51383 (22) =-0.0073 ( 7) 3.3 (03
c3s 0.6545 ( 6)  0.46434 (21) =-0.0709 ( &) 2.8 ( 3)
Bl 0.1840 ( 8) 0.4964 ( 3) 0.3751 ( 8) 3.4 ( 4)
Fl 0.2726 ( 7)  0.52%4 ( 3) 0.3462 ( 6) 12.4 ( 4)
F2 0.0681L ( 3)  0.52078 (25) 0.3921 ( 5) 11.0° ( 4)
F3 0.2807 ( 5) 0.47328 (16) 0.5097 ( 4) 6.27 (24)
F4 0.1123 (9 0.46092 (18) 0.2637 { 4) 6.81 (24)
Hia 0.739 0.248 -0.259 5.2
H3b 0.608 0.266 -0.212 5.2
H4a 0.499 0.263 -0.472 6.9
H4b . 0.502 0.320 -0.4158 6.9
Hdc 0.632 0.302 -0.464 6.9
HSa 0.854 0.352 -0.314 6.6
HSb 0.972 0.309 -0.212 6.6
H6a 1.094 0.390 -0.138 6.5
H6b 0.947 0.408 -0.113 6.5
H6c 1.065 0.365 -0.010 6.6
H10 - 0.775 0.454 0.374 3.2
H13 1.047 0.408 0.543 3.4
H14 1.181 0.328 0.514 3.6
H1S 1.005 0.290 - 0.263 3.3
H23 0.518 0.438 0.421 4.0
H24 0.293 | 0.374 0.313 4.4
H2S ©0.333 - 0.322 0.123 3.5
H33 0.761 0.535 0.213 3.6
H34 0.694 0.546 -0.054 3.9
H35 0.622 0.457 -0.174 3.9

Bisoc is the Mean of the Principal Axes of the Thermal Ellipsoid
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"Table of u(i,j) or U values *100.
E.S.Ds. refer to the last digit printed
ull(u) - u2? u3l ul2 ull - ou23.

Osl 2.468(10) 2.106(11) 2.507(10) 0.037¢(- - 0.860( 8) -0.084( 39).
cl1 4.18 ( 7) 2.26_( 7) 4.59 (8) -0.10 (. ) 1.97 (7} -0.03 ( @)
cl2 3.12 ( 8) 3.53 ( 8) 3.24 ( 6) 0.13 ( &) 0.39 ( 5) -0.49 ( §)
N1 3.21 (22) 2.8 ( 3) 2.90 (22) 0.66 (19) 1.47 (18)  0.28 (18)
N2 5.0 (3) 3.7 (3 3.8 (3 1.22 (24) 2.21 (24) 0.64 (22)
C3 8.0 ( 5) 4.0 ( 4) 5.0 ( 4) 0.3 (4) 2.8 (4) -0.7 (3)
c4 10.2 ( &) 8.1 ( 6) 4.8 ( 5) 1.2 ( 5) 2.3 (5) -1.4 ( 4)
cS 7.2 (5) 7.7 ( 8) 7.1 (5} 2.2 (4) 5.2 ( 4) 2.4 (4
cs 3.9 (4 9.2 (6 9.1 (8 -0.8 ( 4) 2.6 (4) 2.7 (59
C1l0 3.4 (3) 2.7 (3) 3.2 ( 3) -0.13 (2 1.26 (24) -0.83 (22)
N1l 2.77 (20) 2.22 (23) 2.83-(21) 0.10 (19) 1.12 (18) 0.08 (18)
N12 2.65 (21) 2.5 (3 2.75 (22) -0.15 (18) 0.70 (19) -0.12 (18)
C13- 3.3 ( 3) 4.3 ( 4) 2.5 (3)y =-0.2 (3 0.24 (24) 0.24 (24)
Cl4 3.0 ( 3) 4.3 ( 4) 3.4 (3 0.5 (3 0.29 (24 0.7 { 3)
C1s 2.8 ( 3) 3.3 (03 3.5 ( 3) 0.62 (23) 0.94 (24¢) 0.62 (24)
N21 2.58 (20) 2.32 (24¢) 2.98 (22) -0.22 (17) 1L.06 (19) -0.18 (17)
N22 3.20 (22) 2.9 (3) 2.81 (23) -0.04 (19) 1.21 (19} -0.43 (18)
C23 4.7 ( 3) 4.2 ( 4) 3.4 (0 3) 1.4 ( 3) 2.3 (3 0.48 (23)
Cc24 4.0 ( 3) 4.4 ( 4) 5.2 ( 4) 0.7 ( 3) 2.9 ( 3) 1.1 (3
C25 3.0 ( 3) 3.3 ( 3) 4.2 ( 3) 0.17 (24) '1.81 (24) 1.0 (3
N31 2.85 (22) 2.72 (25) 2.72 (21) 0.23 (18) 1.15 (19) -0.02 (18)
N32 2.63 (20) 2.44 (24) 3.05 (23) 0.17 (19) 0.86 (19) ~0.04 (12)
C33 3.4 ( 3) 2.0 ( 3) 5.2 ( 4) -0.32 (23) 1.2 (3) =-0.39 (25)
C34 3.6 ( 3) 2.9 ( 3) 3.3 ( 4) -0.1 ( 3) 1.3 ( 3) 1.2 ( 3}
C35 3.1 ( 3) 3.1 ( 3) 4.3 ( 3) 0.54 (23) 1.5 ( 3) 1.21 (2¢)
Bl 3.6 (4) 5.6 (9%) 4.0 (4) -0.3 (3 1.9 (3) -0.9 (3)
Fl 3.1 ( 4y 23.5 (7) §.9 ( 3) -11.9 ( 3) 1.4 ( 3) 3.1 ( 4)
F2 7.1 (3 23.9 (N 7.5 (3 6.9 ( 4) 0.4 ( 3) =-7.9 ( 4)
F3 7.9 (3 6.7 ( 3) 3.6 ( 3) 0.32 (23) ~0.19% (23) Q.66 (21)
I3 8.8 (. 3) 8.2 ( 3) 5.9 ( 3) 1.6 ( 3) 0.86 (23) -2.91 (23)
Hla 6.6 :

HE3b 6.6

H4a 8.7

24D 8.7

Héc 8.7

HSa 8.3

ESb 8.3

Héa 8.4

H6D 8.4

Hb6c 8.4

H10 4.1

H13 4.4

H14 4.6

H1S 4.2

H23 5.1

H24 5.6

H2S 4.5

H33 4.3

H34 4.9

H35 4.5

isotropic Temperaturse Factors are of the form
Temp=-2*Pi*Pi*(h*h*ull*astar*astar+---+2*h*k*ul2*astar*bstar+---)
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_ DISANG -- The NRCVAX Distance and Angle Program
The Space Group is P 21/A Centrosymmetric
The Equivalent Positions are: :
1) X Ty z 2) 1/2-x 1/2+y -z

The  Lattice is Primitive. There are no Centering Vectors

0s(1)-Cl(1) 2.3661(13) : N

2 (21)-N(22) 1.358(8§)
C 0s(1)-Cl(2) 2.3718(12) N{21)-C(25) 1.346(6)
0s(1)-N{(Ll) 1.855(4) N(22)-C(23) 1.353(6)
Os(1y-N(1l1) 2.062(4) C(23)-C(24) 1.359(9)
Os(1)-N(21) 2.116(4) C(24)-C(25) 1.385(8)
Os(1)-N(31) 2.059(4) N(31)-N(32) 1.361(8)
N(1)-N(2) 1.231(8) N(31)-C(35) 1.340(6)
N(2)-C(3) 1.4756(8) N(32)-C(33) 1.354(7)
N(2)-C(5) 1.502(8) C(33)-C(34) 1.356(9)
C(3)-C(4) 1.513(10) C(34)-C(35) 1.392(8)
C{5)-C(6) 1.510(12) o (1)-?(1) 1.304(8)
C(10)-N(12) 1.448(8) o3(1 w(z) 1.325(8)
C(10)-N(22) 1.453(6) 8(1 3) 1.384(8)
TC(10)-N(32) 1.447(7) a(l)-~( ) 1.365(8)
N(11)-N(12) 1.371(6) F(1)-F(2) 2.170¢(8)
N(11)-C(15) 1.330(8) F(1)-F(3) 2.164(6)
N(12)-C(13) 1.354(6) ?(2)--(3) 2.173(8)
C(13)-C(14) 1.351¢(8 F(2)-F{ 2.162(5)
C{14)-C(15) 1.381(8)
Cl(1)-0s(1l)-Cl(2) 91.17(5) N(22)-N(21)~-C(25) 105.2(4)
c1<1>-oS(1)-N(1> 96.89(13) C(L0)-N(22)-N(21) 117.8(4)
Cl(1)-0s(1)-N(1l) 90.50(12) ( C(10)-N(22)-C(23) 131.2(4)
Cl(1)-0s(1)-N(21) 89.05(11) N(21)-N(22)-C(23) 111.0(4)
Cl(1)-0s(1) (31) 172.70(11)- N(22)-C(23)-C(24) 107.1(3)
Cl(2)-0s( 1)— (L 93.41(13) C(23)-C(24)-C(25) 106.5(5)
Cl(2)-0s(1)-N(11l) 172.92(11) N(21)-C(25)-~C(24) 110.2(5)
Cl(2)—Os(l) ~N( 21) 90.42(11) Os(1)-N(31)-N(32) 119.1(3)
Cl(2)-0s(1)-N(31) 80.43(11) Os(1)=-N(31)-C(35) 135.3(4)
N(1)-Os{1)-N(11) 93.22(16) N(32)-N(31)-C(35) 105.5(4)
N(1)-0s(1)~N(21) 172.87(1L7) C(10)-N(32)-N(31) 119.1(4)
N(1)-Os(1)-N(31) 90.13(16) C(10)-N(32)-C(33) 129.8(4)
N(ll)-Os(l)-N(Z‘) 82.73(19) N(31)-N(32)-C(33) 111.1(4)
N(11)-0s (1)~ 1) 87.08(186) N(32)-C(33)-C(34) 106.7(5S)
N(2l)-Os(l)—V(31) 83.82(1S) C(33)-C(34)-C(35) 106.9(5)
Os(1)~N{1)-N(2)  148.5(4) N(31)—C(35)—C(34) 109.8(5)
N(1)-N(2)-C(3) 122.2(5) F(Ll)-B(Ll)-F(2) 111.2(7)
N(1)-N(2)~-C(5) 119.8¢(5) F(l)- B(l)—F(B 107.2(86)
C(3)-N(2)-C(5) 118.0¢(5) F(1)-B(1)-F(4) 111.9(6)
N(2)-C(3)-C(4) 112.9¢(8) F(2)- 5(1 ) =F(3) 106.5(86)
N{(2)-C(5)-C(6) 112.3(5) F(2)- a(1)-y<4) 106.9(5)
N(12)-C(10)-N(22) 109.6(4) F(3)-B(1l)-F(4) 112.9(6)
N(12)-C(10)-N(32) 111.6(4) B(1l)- ( ) =F(2) 34.7(4)
N(22)-C(10)-N(32) 109.9(4) B(1)-F(1)-F(3) 37.7(4)
Os(1)-N(11)-N({12) 118.5(3) F(2)-F(1)~-F(3) 60.19(23)
0s(1)-N{11l)-C(15) 136.1(4) B(L)-F(2)-F(1) 34.1(4)
N(12)-N(11)-C(15) 105.4(4) B(1l)-F(2)-F(3) 37.6(4)
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C(10)
c(10)
N(11)
N (129
C(13)
N(11)
Os (1)
0s (1)

-N(12)-N(11)
-N(12)-C(13)
-N(12)-C{13)
-C(13)-C(1l4)
-C(14)-C(15)
(15})-C(14)
(21)-N(22)
(21

-C
~-N
-N }-C(25)

119.
130.
110.
107.
106.
110.
118.

135

3(4)

3(4)
3(4)
0(5)
9(3)
4(5)
9(3)

.7(4)

B(1)-F(2)-F(4)
F(1)-F(2)-F(3)
F(L)-F(2)-F(4)
F(3)-F(2)-F(4)
B(1)-F(3)-F(1)
B(1)-F(3)-F(2)
F(1)-F(3)-F(2)
B(1)-F(4)-F(2)

37.
59.
61.
63.
35.
35.
60.
35.

S3)
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Torsion angles

Cl1 0sl Nl - N2 46.0( 4) cl2 Osl N1 N2 . -45.6( 4)
N1l 0sl N1 N2 136.9( &) N21  0sl - N1 N2 -167.9( 6)
N31 0Os1 N1 N2 -136.0(-5) Ccli Osl N1l N12 -133.9¢( 5)
Cll 0sl N1l C15  45.4( 4) Ccl2 Osl N1l  N12 -30.3¢( 3)
ci2 0sl N1l  Ci5 145%.1¢( 5) N1 Osl = N1i N12 129.2( 5)
N1 0sl N1l C15 -51.5( ¢) N21 0sl N1l  N12 -44.9( 4)
N21 Osl N1l1l Cl.S 134.4( 5) N31 Osl N1l N12 39.2( 3)
N31 0sl1 N1l C15 -141.4( §) Cll Osl N21 N22 137.0¢( 5)
Clli Os1 N2 Cc25 -47.6{ 4) Cc1l2 Osl N21 N22 -131.9( 5)
Cl2 0Osl N21 (C25 43.6¢( 4) N1 Osl N21 N22 -9.4( 3)
N1 0sl  N21 - C25 166.0( 6) N1l Osl N21 = N22 46.3¢( 4)
N1l  0sl N21  C25 -138.2( &) N31 Osl N21 . N22 -41.5( 4)
N31 Osl  N21 . C25 134.0( 6) Clli Osl N3l  N32 32.0( 3)
Cll 0sl N31 C35 -152.6( 3) - Cl2 Csl N31 N32 134.6( 5)
cl2 O0sl N31 (¢35 -50.0( 4) N1 Osi N31 N32 ~-132.0( 5)
N1 Osl N31 C35 . 43.5( 4) N1l Osl N31 N32 -38.7( 4)
N1l osl N31 C35 136.7(- 6) N21 Osl N31 N32 44.3( 4)
N21 O0sl N31 (¢35 -140.3¢( §6) Osl N1 N2 c3 -6.4( 4)
Osl N1 N2 cs 173.6¢( 8) N1 N2 C3 c4 113.3(10)
c5 N2 c3 c4 -66.7( 8) N1 N2 Cs ol 6§.5( 6)
C3 N2 cs cs ~173.4(12) N22 cl10  N12 N1l 6§1.8( 5)
N22 C10 N12  Cl13 -115.5( 8y - N32 Cl10 N12 N1l -60.1( 5)
N32 €10 N12 C13 122.6( 8) N12 Cl0 N22 N21 -5%.7¢( S)
N1z  C10 N22 C23 122.4( 8) N32 Cl0 N22  N21 63.2( 6)
N32 C10  N22 c23 -114.7( 8) N12 C10  N32 N31 61.0( 5)
N12 C10  N32 c33 -119.1( 8) N22 C10  N32 N31 -60.7( S)
N22 C10 N32 C33 . 119.1( 8) Osl N11  N12 c10 1.6( 3)
Osl N1l N12 Cl13 179.3( 7) Cc1s N1l  N12 C10  -178.0¢( 8)
Cls N11- ©N12 C13 -0.2( 3) Osl N11  C1is Cl4  -179.2¢( 8)
Nl2 N11  C15 C14 0.2( 4) C10 - N12 13 Cc1l4 177.6(10)
N1l  N12 c13 cl4 0.L( 4) N12 c13 Cl4 C15 0.0( 4)

.Cll3 Cci14 C15 N1l “0.1( @ Osl N21 N22 C10 -3.0( 3)
Osl N21  N22 C23 175.3( 7) 25 N21  N22 c10 -179.7( 9)
€25 N21  N22 c23 -1.4( 3) osl N21 €25 C24  -174.6( 8)
N22 N2l Q25 Cc24 1.3( 3) C10 N22 c23 c24 178.9(10)
N21  N22 c23 c24 1.0( 3) N22 c23 c24  C25 -0.1( 4)
€23 C24 €25 N21 -0.8( 4) Osl N31 N32 c10 -2.9( 1)
Osl N31 N32 C33 177.2( 7) 35 N3l  N32 c10 -179.5( 9)
€35 N31 N32. (C33 0.8( 3) Osl N31 €35 C34 -175.8( 8)
N32 N31 C35 C34 0.0( 4) c10 N32  C33 Cc34 179.2(10)
N3l  N32 c33 c34 -0.9( 3) N32 Cc33 c34 ¢35 0.9( 4)
€33 C34 €35 N31L -0.6( 4) F2 Bl F1l F2 0.0( 3)
72 Bl F1l F13 116.2(10) F3 Bl F1 F2 -116.2( 9)
T3 Bl F1l F3 0.0( 4) F4 B1 CF1 ‘F2 119.5( 9)
74 Bl "Fl F3 -124.3( 9) F1 B1 F2 Fl 0.0( 5)
Tl Bl F2 F3 -116.6(10) F1l Bl F2 F4 122.4(10)
73 BL . F2 F1l 116.6( 9) F3 Bl F2 - F3 0.0( 4)
73 Bl F2 Fa - -121.1( 9) F4 Bl F2 Fl ~122.-4( 9)
T4 Bl F2 F3 | 121.1( 9) F4 Bl F2 F4 0.0( 4)
1 Bl F3 FL - 0.0( 5) F1 Bl F3 F2 119.2( 9)
2 Bl F3 Fl -119.2( %) F2 Bl F3 F2 0.0( %)
F4 Bl F3 F1, 123.7( 9) F4 Bl F3 72 -117.1¢( 8)
1 Bl F F2 -122.0( 9) F2 Bl F4 F2 0.0¢ 5)
F3 Bl Fd F2 117.0( 8) Bl Tl F2 81 0.0( 7)
81 F F2 F3 39.2( 6) B1 Fl F2 F4 -35.5( 8)
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F3 F1l F2 Bl ~  -3%.2( &) F3 Fl F2 F3 0.00(23)
F3  F1 F2 F4 -74.7( 5) Bl Fl F3 Bl 0.0( 7)
31 F1 F3 F2 -36.17( 5) E2 Fl F3 BL 36.1( 6)
72 F1 F3 F2 0.0( 3) Bl F2 F3 BL 0.0( 7)
31 F2 F3 F1 35.4( 8) Fl F2 F3 Bl -35.4( &)
F1 F2 F3 Fl S0.0¢( 3) F4 F2 F3 Bl 35.2( 6)
F4 F2 F3 F1 L 70.7( 4) Bl F2 F4 B1l 0.0( 7)
F1 F2 F4 Bl 312.6¢( 6) F3 F2 F4 Bl -35.6( 6)
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Space Group and Cell Dimensions Monoclinic, P 21l/c
a 8.9615(5) b. 21.5547(12) c 13.4873(8)
peta 108.280(1)
Volume 2473.77(24)A**3
Empirical formula : Os C21 H22 N6 O P F6 C1 :
Cell dimensions were obtained from 5262 reflectlons with 2Theta angle

in the range 3.00 - 50.00 degrees.
Crystal dimensions : 0.20 X 0.15 X 0.15 “mm
FW = 745.05 ) Z = 4 . F(000) = 1438.56

Dcalc 2.001Mg.m-3, mu 5.40mm-1, lambda 0.71073A, 2Theta({max) S50.0

The intensity data were collected on a Bruker SMART diffractometer, .

using the omega scan mode.. ' T T R
The h,k,l ranges used during structuré sclution and refinement are :--

Emin,max -10 10; Kmin,max 0 25; Lmin,max 0 16
No. of reflections measured 18276
No. of unique reflections 4366

No. of reflections with Inet > 2.5sigma(Inet) 3057
Merging R-value on intensities (0.050
Correction was made for absorption using SADABS

The last. least squares cycle was calculated with
S9 atoms, 334 parameters and 4098 out of 4366 reflections.
Weights based on counting-statistics were used.
The weight modifier K in KFo**2 is 0.000200
The residuals are as follows :--
For significant reflections, RF 0.065, Rw 0.055 GoF 1.85

For all reflections, . RF 0.076, Rw 0.055.
wnere RF = Sum(Fo-Fc)/Sum(Fo),
- Rw = Sgrt(Sum(w{Fo-Fc)**2)/Sum(wFo**2)] and
GoF = Sgrt{Sum(w(Fo-Fc)**2)/(No. of reflns - No. of params.)]

"The maximum shift/sigma ratio was 0.00S.
In the last D-map, the deepest hole was -1.720e/A**3,
and the highest peak 3.170e/A**3.

The following references ars relevant to the NRCVAX System.

Full System Refersnce
Gabe, E.J., Le Page, Y., Charland,.J.-P., Lee, F.L. and Whits, P.S.
(198%) J. Appl. Cryst., 22, 384-387.
2. Scattering Factors from Int. Tab. Veol. 4
International Tables for X-ray Crystallography, Veol. IV, (1974)
Kynoch Press, Birmingham, England.
The following rererences may also be relevant.
3. ORTEP Plotting
Jonnson, C.K., (1976) ORTEP - A Fortran Thermal Ellipscid Plot
Prcgram, Technical Report ORNL-5138, Oak Ridge
4. Pluto Plotting
S. Motherwell, University Chemical Laboratory, Cambridge, 1978
S. Missing Symmetry Treatment by MISSYM
Le Page, Y., {(1988) J. Appl. Crxyst., 21, 983-984.
6. Grouping of Equivalent Reflections in DATRD2
Le Page, Y. and Gabe, E.J., (1979) J. Appl. Cryst., 12, 464-466.

T
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Table . Atomic Parameters X,vy,z and Biso.
E.S.Ds. refer to the last digit printed.
x Y o z Biso

Os1 - 0.90316( 5) 0.891845(23) 0.20485( &) 2.098(21)
Ccl1 0.7841 ( 3) 0.99522 (14) 0.19452(25) 2.46 (14)

N1 1.0062 (10) 0.8102 ( 5) 0.2061 { 7) 2.0 ( 4)
N2 1.0128 (11) 0.7648 ( 5) 0.2640 ( 8) 2.5 (5)

C3 0.9531 (15) 0.7582 ( &) 0.3545 (11) 3.0 (7
c4 1.0877 (16) 0.7456 ( 6) 0.4524 (11) 3.4 (7

Qs ©1.1683 (11) 0.6898 ( 9) 0.4379 ( 8) 4.0 ( 9)

ce 1.2295 (15) 0:69656 ( 6) 0.3537 (12) 3.4 - ( 7)
Cc7 1.1020 (18) 0.7088 ( 6) 0.2520 (11) 2.9 ( &)

N8 0.699% (10) 0.8537 { 4) 0.2145 { 8) 2.1 ( 4)

c9 0.5852 (15) 0.8312 ( &) 0.2143 (10) 2.9 ( 8)

clo0 0.4376 (14) 0.8005 ( 6) 0.2080 (12) 3.5 (7
N1l 1.0277 (10) . 0.9125 ( 4) 0.3592 ( 8) 2.0 ( 5)
) 0.9801 (15) 0.9104 { 5) 0.4442 (11) 2.9 ( 7)
c13 1.0755 (18) 0.9291 ( 6) 0.5427 (11) 3.2 (7)
c1a 1.2211 {15) 0.9514 ( 7) 0.5522 (11) 3.5 (7)
Cc1s 1.2703 (15) 0.9560 ( &) 0.4654 (11) 3.1 ( 6)
ci6 1.1732 (13) 0.9371 ( 5) 0.3675 (10) 2.3 ( 8)
N21 1.0959 (10) 0.9274 ( 4) 0.1850 ( 8) 1.9 ( 9)
c22 1.2156 (14) 0.9425 ( 3) 0.2726 (11) 2.5 (&)
c23 1.3559 (14) 0.9600 { &) 0.2596 (11) 3.2 ( 6)
- C24 1.3722 (14) 0.9625 ( 8) 0.1623 (12) 3.1 (7
C25 1.2475 (14) 0.9479 ( 6) 0.0744 (11) 2.8 ( 8)
c26 1.1063 (13) 0.9288 ( 5) 0.08%4 ( 9) 1.9 (9
N3l 0.8437 (10)° 0.8903 ( 4) 0.0458 ( 7) 2.1 { 4)
c32 0.9588 (13) 0.9110 ( 5) 0.0074 (10) 2.0 { 5)
Cc33 0.9365 (13) 0.9159 ( 6) =-0.0980 (ll) 2.7 {8)
C34 0.7942 (18) 0.9004 ( 6) -0.1694 (10) 3.0 ( &)
c35 0.6775 (15) 0.8786 ( 6) -0.1317 (11) 3.1 ( 8)
c36 0.7046 (15) 0.8741 ( 6) =-0.0256 (11) 2.2 ( 8)

Pl 0.6135 ( 35) 0.668995 (22) 0.0374 ( 3) 4.31 (22)

F11 0.7005 (19) 0.7022 ( 6) -0.0273 (12) 11.8 {(11)

F12 0.736 ( 3) 0.6226 (10) 0.0708 (1ls) 23.2 (22)

F13 0.5318 (20) 0.6353  (11) 0.1034 (10) 19.1  (13)

F14 0.496 ( 3) 0.7157 (15) 0.0075 (15) © 30. (3

F1S - 0.541 {3 0.6340 (12) =-0.0579 (10) 25.4 (21)

Fl§ 0.6934 (20) 0.7024 ( S) 0.1399 ( 9) 11.7 (10)

H3a 0.900 0.796 0.362 3.9

H3b 0.880 0.724 0.341 3.9

Haa 1.048 0.740 0.510 4.2

H4b 1.159 0.780 - 0.466 4.2

Hb6a 1.305 0.730 0.367 4.2

H6Db 1.280 0.658 0.348 _ 4.2

H7a 1.031 0.674 0.233 ° 3.7

H7b 1.150 0.716 0.198 3.7

H1l0a 0.417 0.806 0.273 4.6

H10b 0.354 0.820 0.153 4.6

H10c 0.443 0.738 0.193 4.6

H12 0.875 0.896 0.43s 3.7

H13 1.039 0.925 0.602 4.0

H14 1:.283 0.966 0.619 4.1
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S29
H15 1.374 0.971 0.472 3.8
H23 1.444 0.970 0.320 3.8
H24 1.471 0.973 _, 0.153 3.9
H25' 1.256 0.951 0.005 3.7
H33 1.019 0.931 ~-0.123 3.6
H34 0.774 0.904 -0.243 3.7
H35 0.576 0.8567 -0.179 3.8 °
H36 0.623 0.857 -0.001 3.7

Biso is the Mean of the Principal Axes of -the Thermal Ellipsoid’
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or U values
refer to the last digit printed

Table of u(i,j)
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