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dat a_gl obal

#
i
#2 Person maki ng the deposition

#

_publ _cont act _aut hor "Ginsford, Gaene J.’

_publ _cont act _aut hor _emai | g.gainsford@rl.cri.nz
-
#3 Publication details

#

| oop_

_publ _aut hor _name Gai nsford, Gaene J.’

_journal _nane_full "Australian Journal of Chemstry’
_journal _vol une ?

_journal _page_first ?

_journal _page_| ast ?

_journal _year ?

_ccdc_j our nal _depnunber ?

#

R TITLE -----mmmmm e e oo #

_publ _section_title

’N-thhyldiethanolanine-Nbdified Ti tani um i so- Propoxi de: X-ray
Structure
of [Ti~2~(\ m~2~( OCH~2~CH~2~) ~2~NCH~3~) (\ m~2~- OPR"i ©) ( OPr ~i A) ~5~]

H o o e o o o o o e o e o e e e e e e e e eeiieeeo oo
#4 Cheni cal and physical data

#

_ccdc_conpound_i d ?

_ccdc_biol ogical _activity ?

_ccdc_pol yror ph ?

_ccdc_chendi ag_t ype ?

_ccdc_chentdi ag_r ecords

?

#

H o o o o o e o o e o e e e o e e e e e e e e e eeiieeeo ool
#5 O her data relating to the structure deternination and refinenment
#

# Record the radiation type if not X-rays, eg. neutron



_ccdc_tenp_data_collection 169( 2)
_ccdc_I s_R squared ?
_ccdc_di sorder

Confornmati onal disorder of the isopropyl carbon bound to oxygen in
four isopropoxide groups (1 in one independent nolecule, 2 in the
second

i ndependent nol ecul e)

nodel | ed by two site occupancies for C4A, Cl4A, Cl6A & associ ated
hydr ogens &

C4B, Cl14B, C16B & Hs with the latter atons refined

usi ng one comon isotropic U (0.042(3)A*27); final A atom occupancies
are

0.893(8), 0.840(9) & 0.74(1) respectively.

Conf ormati onal disorder of one methyl isopropyl carbon (C15) nodell ed
simlarly with final U and occupancies 0.063(1)A*"2", 0.542(9).

)

_ccdc_conment s

?

Ho o o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
#6 I ncl ude your "standard" CIF file here

dat a_nt sr

_audit_creation_nethod SHELXL- 97
_chem cal _name_systenmatic

"2

_chem cal _nane_comon ?

_chem cal _mel ti ng_poi nt ?

_chem cal _formul a_npi ety ?

_chem cal _formula_sum "C23 H53 N @8 Ti 2’
_chem cal _forml a_wei ght 567. 46

| oop_

_atom type_synbol

_atom type_description

_atom type_scat _di spersion_real

_atom type_scat _di spersion_img

_atom type_scat _source

Cc 'C 0. 0033 0.0016

"International Tables Vol C Tables 4.2.6.8 and 6.1.1. 4’
'H 'H 0. 0000 0. 0000

"International Tables Vol C Tables 4.2.6.8 and 6.1.1. 4’
"N N 0. 0061 0.0033

"International Tables Vol C Tables 4.2.6.8 and 6.1.1. 4’
g 'O 0.0106 0. 0060

"International Tables Vol C Tables 4.2.6.8 and 6.1.1. 4’
"Ti' 'Ti? 0. 2776 0. 4457

"International Tables Vol C Tables 4.2.6.8 and 6.1.1. 4’



_symmretry_cell _setting

" Monoclinic’

_symmetry_space_group_nane_ HM 'P2(1)/n '
| oop_

_synmetry_equi v_pos_as_xyz

Xy, 2

T-x+1/2, y+1/2, -z+1/2

X, -y, -2

"x-1/2, -y-1/2, z-1/2
_cell _length_a 9. 596( 2)
_cell _length_b 33.587(7)
_cell _length_c 19. 218(4)
_cell _angl e_al pha 90. 00
_cell _angl e_beta 92.331(3)
_cell _angl e_gamm 90. 00
_cell _vol une 6189(2)
_cell _formula_units_z 8
_cell _measurenment _tenperature 169(2)
_cell _nmeasurenent _refl ns_used 8192
_cell _measurement _theta_nin 3.0
_cell _measurement _t het a_nax 26.5
_exptl _crystal _description " bl ock’
_exptl _crystal _col our " col ourl ess’
_exptl _crystal _size_max 0.82
_exptl _crystal _size md 0.57
_exptl _crystal _size _mn 0. 45
_exptl _crystal _density_neas ?
_exptl _absorpt_correction_type "none’
_exptl _absorpt_correction_T_mn 0.574
_exptl __absorpt_correction_T_max 1.0
_exptl _crystal _density diffrn 1.218
_exptl _crystal _density_net hod "not neasured
_exptl _crystal _F_000 2448
_exptl _absorpt_coefficient_mu 0. 555
_exptl _special _details

2
_di ffrn_anbi ent _tenperature 169(2)
_diffrn_radiati on_type " MoK\ a
_diffrn_radiation_source "seal ed tube’
_diffrn_radiation_nonochromator ’graphite’

_di ffrn_neasurenment _device_type ' CCD area detector’

_di ffrn_neasurenment _net hod " phi and onega scans’
_diffrn_neasured_fraction_theta_max 0. 986
_diffrn_reflns_theta_full 26.54
_diffrn_neasured_fraction_theta_full 0. 986
_diffrn_detector_area_resol _nean 8.192

_di ffrn_standards_nunber ?
_diffrn_standards_i nterval count ?

_di ffrn_standards_decay_ % 0
_diffrn_radiation_wavel ength 0.71073

_diffrn_refl ns_nunber 79332



_diffrn_reflns_av_R equival ents 0. 061

_diffrn_reflns_av_sigmal/netl 0. 041
_diffrn_reflns_limt_h_mn -11
diffrn_reflns_linmt_h_max 11

_diffrn_reflns_limt_k mn -42
diffrn_reflns_limt_k_max 42

diffrn_reflns_limt_ | _mn -19

diffrn_reflns_limt_| _max 24

_diffrn_reflns_theta_min 2.1

_diffrn_reflns_theta_nax 26.5

_reflns_nunber _t ot al 12701

_reflns_nunber _gt 9842

_reflns_threshol d_expression T1>2\s(1)”
_conputing_data_collection " Bruker SMART

_conputing_cell _refinement " Bruker SMART’
_conputing_data_reduction " Bruker SHELXTL’
_conputing_structure_solution " SHELXS- 97 (Shel drick, 1990)’
_conputing_structure_refinenment " SHELXL- 97 (Sheldrick, 1997)
_conputing_nol ecul ar _graphi cs "Ortep3 in WnGX (Farrugia, 1999)’
_conputing_publication_naterial " SHELXL- 97 (Sheldrick, 1997)

_refine_special _details

Refinenent 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 threshol d expression
of

Fr2n > 2sigma(F~27) is used only for calculating R-factors(gt) etc.
and is

not relevant to the choice of reflections for refinenent. R-factors
based

on Fr"2™ are statistically about twice as |large as those based on F,
and R-

factors based on ALL data will be even larger.

_refine_|s_structure_factor_coef Fsqd
_refine_|ls_matrix_type full
_refine_l s_weighting_schene calc
_refine_| s_weighting_details

"calc w=1/[\s"2”(Fon2n) +( 0. 0486P) "27+5. 0146P] where
P=(Fo"2"+2Fc~27) /3

_atom sites_solution_primry di rect
_atom sites_sol uti on_secondary di f map
_atom sites_sol uti on_hydrogens geom
_refine_|l s_hydrogen_treat nent m xed
_refine_Is_extinction_nethod SHEL XL
_refine_| s_extinction_coef 0.00110(11)

_refine_l s_extinction_expression

" Fer*A=kFe[ 1+0. 001xFe 2™\ 1 A37 sin(2\q) ] ~- 1/ 4™
_refine_l s_nunber_reflns 12701
_refine_|l s_nunber_paraneters 627
_refine_|s_nunmber _restraints 0



_refine_|ls_R factor_all 0. 065
_refine_|s_R factor_gt 0. 045
_refine_| s_wR factor_ref 0. 115
_refine_|s_wR factor_gt 0. 107
_refine_| s_goodness_of _fit_ref 1. 053
_refine_|ls restrained_S all 1. 053
_refine_ls_shift/su_max 0. 008
_refine_ls_shift/su_nean 0. 001

_refine_diff_density_max 0.72
_refine_diff_density _nmn -0.43
_refine_diff_density_rms 0. 07

| oop_

_atomsite_| abel
_atomsite_type_synbo
_atomsite_fract_x
_atomsite_fract_y
_atomsite fract_z
_atomsite_U iso_or_equiv
_atomsite_adp_type
_atom si te_occupancy
_atomsite_symetry nmultiplicity
_atomsite_calc_flag
_atomsite_refinenent _flags
_atom site_disorder_assenbly
_atom site_disorder_group

Til Ti 0.93383(4) 0.113241(12) 0.60831(2) 0.02142(10) Uani 1 1 d .
Ti2 Ti 0.77828(4) 0.143921(12) 0.48297(2) 0.02008(10) Uani 1 1 d .
OL O 1.09945(18) 0.08831(5) 0.59166(9) 0.0331(4) Uani 1 1 d

2 O 0.98723(19) 0.14693(5) 0.67897(9) 0.0314(4) Uani 1 1 d .

B O 0.84458(18) 0.07614(5) 0.65918(9) 0.0279(4) Uani 1 1 d .

O4 O 0.73746(17) 0.14542(5) 0.58013(8) 0.0246(4) Uani 1 1 d .

6 0 0.76257(18) 0.19522(5) 0.45316(9) 0.0291(4) Uani 1 1 d .

06 O 0.63323(17) 0.12451(5) 0.43200(9) 0.0286(4) Uani 1 1 d

O7 O 0.96874(16) 0.15659(5) 0.53339(8) 0.0230(3) Uani 1 1 d

08 O 0.83967(17) 0.08847(5) 0.51523(8) 0.0225(3) Uani 1 1 d .

N2 N 0.9388(2) 0.12853(6) 0.40620(10) 0.0281(5) Uani 1 1d . . .
C2’ C 0.8833(3) 0.13177(9) 0.33393(13) 0.0395(7) Uani 1 1d . J .
H2A H 0.8465 0.1587 0.3258 0.055 Uiso 1 1 calc R

H2B H 0.8084 0.1123 0.3259 0.055 Uiso 1 1 calc R

H2C H 0.9581 0.1265 0.3019 0.055 Uiso 1 1 calc R . .

C11 C 1.1863(3) 0.05921(9) 0.62511(16) 0.0413(7) Uani 1 1 d .

H11 H 1.1262 0.0363 0.6382 0.050 Uiso 1 1 calc R .

Cl2 C 1.2556(4) 0.07530(11)
HL2A H 1.1845 0.0847 0.7215
HL2B H 1.3169 0.0975 0. 6786
H12C H 1.3110 0.0542 0.7134
C13 C 1.2902(4) 0.04419(11)
HL3A H 1.2406 0.0340 0.5328
H13B H 1.3459 0.0228 0.5966 0.084 Uiso 1 1 calc R.

H13C H 1.3518 0.0660 0.5619 0.084 Uiso 1 1 calc R . .

C21 C 1.0789(4) 0.18011(9) 0.68218(16) 0.0513(9) Uani 1 1 d .
H21 H 1.1476 0.1764 0.6449 0.062 Uiso 1 1 calc R . .

C22 C 1.1601(5) 0.18084(12) 0.7505(2) 0.0814(14) Uani 1 1 d .
H22A H 1.2080 0.1553 0.7578 0.114 Uiso 1 1 calc R

H22B H 1.0963 0.1853 0.7883 0.114 Uiso 1 1 calc R.

H22C H 1.2291 0.2024 0.7502 0.114 Uiso 1 1 calc R.

0.69027(17) 0.0545(9) Uani 1 1 d .
0.076 Uiso 1 1 calc R.

0.076 Uso 11 calc R.

0.076 Uiso 1 1 calc R.

0.57470(19) 0.0602(10) Uan| 11d.
0.084 Uso 11 calc R.

0
0.



C23 C 1.0040(6) 0.21730(11) 0.6669(3) 0.0938(17) Uani 1

1d.

H23A H 0.9522 0.2149 0.6221 0.131 Uiso 1 1 calc R .
H23B H 1. 0709 0.2393 0.6647 0.131 Uiso 1 1 calc R .
H23C H 0.9388 0.2226 0.7037 0.131 Uso 1 1 calc R

C31 C 0.7519(3) 0.04368(7) 0.64685(14) 0.0298(6) Uani 1

1d.

H31 H 0.6884 0.0503 0.6059 0.036 Uiso 1 1 calc R

C32 C 0.6648(3) 0.03761(9) 0.70966(17)
H32A H 0.6135 0.0621 0.7191 0.068 Uiso
H32B H 0. 7258 0.0310 0.7501 0.068 Ui so
H32C H 0.5987 0.0158 0.7005 0.068 Ui so
C33 C 0.8334(3) 0.00650(8) 0.63022(17)
H33A H 0.8893 0.0114 0.5895 0.061 Ui so

0.0486(8) Uani 11 d .
11calcR.

11 calc R.
11calc R. .
0433(7) Uani 1
1 calc R.

1d.

o

H33B H 0. 7685 -0.0155 0.6201 0.061 Uiso 1 1 calc R
H33C H 0. 8951 -0.0005 0.6702 0.061 Uiso 1 1 calc R

C42 C 0.6317(3) 0.15820(12)
H42A H 0.7088 0.1439 0.7125
H42B H 0.5464 0.1545 0.7143
H42C H 0. 6541 0. 1866 0. 6866
C43 C 0.4925(3) 0.16438(10)
HA3A H 0. 4814 0.1538 0.5299
H43B H 0.5151 0.1928 0.5753
HA3C H 0. 4054 0.1608 0. 6015

C51 C 0.8090(3) 0.23474(8) 0.46605(16) 0.0372(6) Uani

0. 68867(15) 0.0558(9) Uani
0.078 Uiso 11 calc RA1
0.078 Uiso 1 1 calc RA1
0.

0.57731(15) 0.0450(8) Uani
0.063 Uiso 11calc RB1
0.063 Uiso 1 1calc RB1
0.

11d.

078 Uiso 1 1calc RA1
11d.

063 Uiso 1 1calc RB1

H51 H 0.9091 0.2341 0.4826 0.045 Uiso 1 1 calc R.

C52 C 0.7230(4) 0.25333(10)
H52A H 0. 7327 0.2375 0.5646
H52B H 0. 6247 0.2541 0.5060
H52C H 0. 7560 0.2805 0.5313
C53 C 0.7962(5) 0.25833(11)
H53A H 0.8526 0.2458 0. 3644
H53B H 0.8294 0.2855 0. 4083
H53C H 0. 6983 0.2590 0. 3831

0.52194(19) 0.0530(9) Uani
0.074 Uso 1 1 calc RJ

0.074 Uso 1 1 calc R.

0.
0
0
0
0.

11d.

074 Uso 1 1 calc R.

.3997(2) 0.0776(13) Uani 1 1 d .
.109 Uso 1l 1calc RJ .
.109 Uso 1 1 calc R.

109 Uso 11 calc R

C61 C 0.5272(3) 0.12290(9) 0.37895(14) 0.0372(7) Uani 1 1d . J .
H61 H 0.5704 0.1147 0.3347 0.045 Uiso 1 1 calc R .

11d. J.

C62 C 0.4618(4) 0.16359(12) 0.36786(18) 0.0593(10) Uani 1 1 d .
H62A H 0.5341 0.1828 0.3561 0.083 Uiso 1 1 calc RJ .

H62B H 0.4180 0.1721 0.4106 0.083 Uiso 1 1 calc R.

H62C H 0.3911 0.1622 0.3297 0.083 Uiso 1 1 calc R. .

063 C 0.4214(4) 0.09188(13) 0.3973(2) 0.0678(11) Uani 1 1 d .
H63A H 0.4680 0.0661 0.4041 0.095 Uiso 1 1 calc RJ .

H63B H 0.3503 0.0897 0.3594 0.095 Uiso 1 1 calc R.

H63C H 0.3770 0.0996 0.4403 0.095 Uiso 1 1 calc R

C71 C 1.0902(3) 0.16122(8) 0.49437(13) 0.0319(6) Uani 1 1d . J
H71A H 1.1577 0.1398 0.5065 0.038 Uiso 1 1 calc R

H71B H 1.1350 0.1871 0.5057 0.038 Uiso 1 1 calc R. .

C72 C 1.0510(3) 0.15950(9) 0.41790(14) 0.0357(6) Uani 1 1 d . J
H72A H 1.1336 0.1525 0.3912 0.043 Uiso 1 1 calc R

H72B H 1.0164 0.1858 0.4017 0.043 Uiso 1 1 calc R.

C81 C 0.8915(3) 0.06447(8) 0.46213(14) 0.0328(6) Uani 1 1 d . J
H81A H 0.8138 0.0558 0.4302 0.039 Uiso 1 1 calc R.

H81B H 0.9367 0.0405 0.4827 0.039 Uiso 1 1 calc R.

C82 C 0.9968(3) 0.08820(8) 0.42197(15) 0.0377(6) Uani 1 1 d . J
H82A H 1.0852 0.0907 0.4500 0.045 Uiso 1 1 calc R.

H82B H 1.0166 0.0743 0.3781 0.045 Uiso 1 1 calc R. .

Ti1l Ti 0.92073(4) 0.110795(12) 1.11644(2) 0.02038(10) Uani 1 1 d . K
Ti12 Ti 0.76714(5) 0.126862(13) 0.98231(2) 0.02227(11) Uani 1 1 d . K
OL1 O 1.08158(18) 0.08164(6) 1.10912(9) 0.0331(4) Uani 1 1 d .



OL2 O 0.98042(19) 0.15203(5) 1.17007(9) 0.0305(4) Uani 1 1 d .
OL3 O 0.82918(18) 0.08240(5) 1.18193(9) 0.0270(4) Uani 1 1 d .
OL4 O 0.73059(17) 0.14201(5) 1.07678(8) 0.0245(4) Uani 1 1 d .
OL5 O 0.7570(2) 0.17178(5) 0.93071(9) 0.0331(4) Uani 1 1 d .
OL6 O 0.61181(19) 0.10310(6) 0.94739(10) 0.0369(4) Uani 1 1 d .
OL7 O 0.95878(17) 0.14332(5) 1.02504(8) 0.0239(4) Uani 1 1 d .
OL8 O 0.82371(17) 0.07620(4) 1.03779(8) 0.0232(4) Uani 1 1 d .
N12 N 0.9148(2) 0.09448(7) 0.91473(11) 0.0311(5) Uani 1 1 d .

Cl12’ C 0.8928(4) 0.10479(11) 0.84043(15) 0.0525(9) Uani 1 1d . K .
HLA H 0.7954 0.0997 0.8258 0.074 Uiso 1 1 calc R .
HLB H 0.9541 0.0885 0.8125 0.074 Uiso 1 1 calc R

HIC H 0.9143 0.1330 0.8336 0.074 Uiso 1 1 calc R .

C112 C 1.2230(4) 0.07749(13) 1.21527(17) 0.0635(11) Uani 1 1 d .
H11D H 1.1639 0.0978 1.2357 0.089 Uiso 1 1 calc RC 1

HL1E H 1.3191 0.0806 1.2337 0.089 Uiso 1 1 calc RC 1

HI1F H 1.1885 0.0510 1.2272 0.089 Uiso 1 1 calc RC 1

C113 C 1.3042(3) 0.05131(11) 1.1023(2) 0.0603(10) Uani 1 1 d .
H11G H 1.2964 0.0552 1.0517 0.084 Uiso 1 1 calc RD 1

HI1H H 1.2698 0.0247 1.1138 0.084 Uiso 1 1 calc RD 1

H11l H 1.4021 0.0537 1.1183 0.084 Uiso 1 1 calc RD 1

C121 C 1.0364(3) 0.19107(8) 1.16378(15) 0.0399(7) Uani 1 1 d . K .
H121 H 1.0563 0.1958 1.1138 0.048 Uiso 1 1 calc R. .

C122 C 1.1724(4) 0.19380(11) 1.2063(2) 0.0610(10) Uani 1 1 d .
H2A2 H 1.2375 0.1737 1.1901 0.085 Uiso 1 1 calc R K

H2B2 H 1.1549 0.1892 1.2555 0.085 Uiso 1 1 calc R

H2C2 H 1.2129 0.2203 1.2008 0.085 Uiso 1 1 calc R. .

C123 C 0.9335(5) 0.22112(10) 1.1853(3) 0.0799(13) Uani 1 1 d .
H12D H 0.8472 0.2182 1.1567 0.112 Uiso 1 1 calc R K .

HL2E H 0.9717 0.2479 1.1790 0.112 Uiso 1 1 calc R.

HI2F H 0.9137 0.2171 1.2344 0.112 Uiso 1 1 calc R. .

C131 C 0.7611(3) 0.04482(7) 1.18199(14) 0.0324(6) Uani 1 1 d . K .
H131 H 0.7124 0.0409 1.1355 0.039 Uiso 1 1 calc R. .

C132 C 0.6533(3) 0.04391(9) 1.23685(18) 0.0463(8) Uani 1 1 d .
H13D H 0.5863 0.0656 1.2284 0.065 Uiso 1 1 calc R K .

HL3E H 0.6993 0.0472 1.2830 0.065 Uiso 1 1 calc R.

HL3F H 0.6041 0.0183 1.2348 0.065 Uiso 1 1 calc R. .

C133 C 0.8676(4) 0.01230(10) 1.1923(2) 0.0652(11) Uani 1 1 d .
H13G H 0.9358 0.0140 1.1559 0.091 Uiso 1 1 calc RK .

H13H H 0.8210 -0.0136 1.1897 0.091 Uiso 1 1 calc R .

H13l H 0.9153 0.0153 1.2380 0.091 Uiso 1 1 calc R. .

Cl142 C 0.6075(3) 0.15569(9) 1.18158(14) 0.0418(7) Uani 1 1 d .
H14A H 0.6731 0.1388 1.2086 0.058 Uiso 1 1 calc RE 1

H14B H 0.5154 0.1543 1.2017 0.058 Uiso 1 1 calc RE 1

H14C H 0.6407 0.1833 1.1828 0.058 Uiso 1 1 calc RE 1

C143 C 0.4962(3) 0.16807(10) 1.06488(16) 0.0449(8) Uani 1 1 d .
H14D H 0.4903 0.1591 1.0163 0.063 Uiso 1 1 calc RF 1

HL4E H 0.5299 0.1956 1.0668 0.063 Uiso 1 1 calc RF 1

H14F H 0.4036 0.1667 1.0845 0.063 Uiso 1 1 calc RF 1

C151 C 0.8091(3) 0.21049(9) 0.91878(16) 0.0445(7) Uani 1 1 d . K .
H151 H 0.9055 0.2102 0.9008 0.053 Uiso 1 1 calc RG 1

C153 C 0.7980(5) 0.23589(10) 0.9816(2) 0.0691(11) Uani 1 1 d .
H15D H 0. 7058 0.2324 1.0008 0.097 Uiso 1 1 calc RK .

HL5E H 0.8107 0.2639 0.9688 0.097 Uiso 1 1 calc R.

HL5F H 0.8702 0.2282 1.0165 0.097 Uiso 1 1 calc R. .

C162 C 0.4445(5) 0.11873(18) 0.8580(2) 0.0975(18) Uani 1 1 d .
H16D H 0. 4675 0.1466 0.8687 0.136 Uiso 1 1 calc RH 1

HL6E H 0.3454 0.1166 0.8441 0.136 Uiso 1 1 calc RH 1



H16F
C163
H16A
H16B
H16C
C171
H17A
H17B
C172
H17C
H17D
ci81
H18A
H18B
C182
H18C
H18D

1

ITOIIOIIOIITIOIIIOI
O0O0O0O0ORRPRRRPRLRPOOOOO

. 5010 0.1094 0.8199 0.136 Uiso 1
. 4598(5) 0.05085(14) 0.9102(3) O.
. 4914 0.0365 0.9523 0.
.5162 0.0428 0.8712 0.
. 3616 0.0446 0.8993 0.
.0722(3) 0.13990(8) O.

1614 0. 1405 1.0080 O.

1217 0.1020 0.9002

. 0904 0.0789 0.9708
. 8734(3) 0.04279(8)
. 8119 0.0197 1.0094
. 9684 0.0359 1.0199
.8768(2) 0.05165(7)
. 9463 0.0344 0.9021
. 7842 0.0463 0.9012
C4A C 0.6098(2) 0.14232(7) 0.61652(11) 0.0291(9) Uani

cNeoNeoNoNol NeoNe]

.0713 0.1626 0.9473 0. .
.0599(3) 0.10121(11) 0.94021(17) 0.0488(8) Uani

l1calc RH1

108(2) Uani 1 1 d .
152 Uiso 11 calc RI 1
152 Uiso 1 1 calc RI 1
152 Uiso 11 calc RI 1
98022(14) 0.0326(6) Uani 1 1d . K.
039 Uiso 1l 1calc R.
039 Uiso1l1calc R.
11d. K.
.059 Uiso1l1calcR.
.059 Uiso11calc R. .
.00169(14) 0.0348(6) Uani 1 1d . K.
.042 Uso 1l 1calc R.
.042 Usol1calc R. .
.92391(11) 0.0466(8) Uani 1 1d . K.

.056 Uiso 11calc R.

056 Uiso 11 calc R.
0.893(8) 1 d PRJ

H41 H 0.5838 0.1136 0.6195 0.035 Uiso 0.893(8) 1 calc PRJ 1

Cl1A
K1
H111
Cl4A
1
H141
C15A
1
H15A
H15B
H15C
Cl16A
K1
H161

C

OITT O O

T
o

1

1
0.

o o

[eNeoNeNe)

2191(3) 0.08220(12) 1.13753(17) 0.0307(10) Uani

2599 0.1088 1.1270
5971(3) 0.14131(9)

. 5606 0.1134 1.1061
. 6966(10) 0.2300(2)

. 6211 0.2109 0.8541
. 7422 0.2366 0.8210
. 6581 0.2542 0.8843
.4749(5) 0.09345(14) 0.9216(3)

.4082 0.1014 0.9578

CAB C 0.647(3) 0.1642(11) O.

H4B1
CliB
H1B1
Cl14B
H142
C15B
2
H15G
H15H
H15J
CieB
H6B1

| oop_

_atomsite_ani
_atomsite_ani
_atomsite_ani
_atomsite_ani
_atomsite_ani
_atomsite_ani
_atomsite_ani
Til 0.0237(2) 0.0219(2) 0.0186(2) 0.00247(17) 0.00000(16)

OTOIOI

IOIIXIT
coooo

cocokrkPo

.6770 0.1926 0.6174

183(2) 0.0611(8) 1.
1401 0.0349 1.1608
638(3) 0.1669(9) 1.
6779 0.1944 1.1091

. 7700(12) 0.2244(3)

7074 0.2051 0.8260
8539 0.2275 0.8222
7223 0.2502 0.8521

.5281(16) 0.0909( 4)
. 5953 0.0836 0.8500

so_| abel
so_U 11
so_U 22
so_U 33
so_U 23
so_U 13
so_U 12

0.
1.10704( 15) 0.0289(8) Uani

0.
0.8642(4) 0.0625(14) Uiso 0.542(9) 1 d P K

[eNeoNe)

0.052 U so
6197(15) O.
0.051 U so
1501(11) O.
0.051 U so
1084(14) O.

.088 U so
.088 U so

0.
0.

[eNeoNeoNoNe)

0.840(9) 1d P

037 Ui so 0.840(9) 1 calc PRK 1
0.883(7) 1dPK

035 Uiso 0.883(7) 1 calc PRK 1

calc PRK 1
calc PRK 1
calc PRK 1
Uani 0.743(10) 1 d P

0.542(9) 1
0.542(9) 1
0.542(9) 1
0.0435(14)

088 Ui so

0.743(10) 1 calc PRK 1

042(3) Uiso 0.107(8) 1 dPJ 2
0.107(8) 1 calc PRJ 2

042(3) Ui so 0.160(9) 1 d PK 2
0.160(9) 1 calc PR K 2

042(3) Ui so 0.117(7) 1 d PK 2
051 Uiso 0.117(7) 1 calc PRK 2

8491(5) 0.0625(14) Uiso 0.458(9) 1 d P K

.088 Uiso 0.458(9) 1 calc PR K 2

.088 Ui so 0.458(9) 1 calc PR K 2

.088 Uiso 0.458(9) 1 calc PR K 2

. 8863(8) 0.042(3) Uiso 0.257(10) 1 d P K 2
.051 Ui so 0.257(10) 1 calc PRK 2

-0.00218(17)



Ti 2 0.0207(2) 0.0228(2) 0.0167(2) 0.00046(16) 0.00128(16) 0.00062( 16)

OL 0.0292(10) 0.0387(10) 0.0315(10) 0.0089(8) 0.0003(8) 0.0077(8)

C2 0.0385(10) 0.0308(9) 0.0242(9) 0.0003(7) -0.0051(8) -0.0093(8)

@3 0.0355(10) 0.0250(9) 0.0231(9) 0.0043(7) 0.0012(7) -0.0063(7)

O4 0.0242(9) 0.0322(9) 0.0176(8) -0.0004(7) 0.0038(7) 0.0015(7)

C5 0.0354(10) 0.0234(9) 0.0283(9) 0.0032(7) -0.0010(8) 0.0030(7)

06 0.0269(9) 0.0349(10) 0.0239(9) -0.0014(7) -0.0026(7) -0.0018(7)

O7 0.0231(8) 0.0252(8) 0.0209(8) 0.0037(7) 0.0025(7) -0.0046(7)

OB 0.0284(9) 0.0205(8) 0.0187(8) -0.0006(6) 0.0023(7) -0.0008(7)

N2 0.0287(11) 0.0343(11) 0.0215(11) 0.0014(9) 0.0055(9) 0.0023(9)

C2’ 0.0458(17) 0.0529(18) 0.0205(13) -0.0008(12) 0.0081(12) 0.0021(14)
C11 0.0339(16) 0.0418(16) 0.0478(18) 0.0133(14) -0.0038(13) 0.0047(12)
C12 0.053(2) 0.067(2) 0.0428(19) 0.0114(16) -0.0072(15) 0.0127(17)

C13 0.053(2) 0.067(2) 0.060(2) -0.0071(18) -0.0019(17) 0.0292(18)

C21 0.073(2) 0.0428(17) 0.0375(17) -0.0004(14) -0.0074(16) -0.0257(16)
C22 0.094(3) 0.064(2) 0.083(3) -0.010(2) -0.045(3) -0.016(2)

C23 0.133(4) 0.039(2) 0.105(4) -0.004(2) -0.048(3) -0.009(2)

C31 0.0303(14) 0.0267(13) 0.0325(14) 0.0045(11) 0.0014(11) -0.0057(10)
C32 0.053(2) 0.0408(17) 0.053(2) 0.0048(14) 0.0223(16) -0.0094(14)

C33 0.0514(19) 0.0271(14) 0.0522(19) 0.0010(13) 0.0117(15) -0.0055(13)
C42 0.0479(19) 0.096(3) 0.0247(15) -0.0012(16) 0.0095(13) 0.0234(18)
C43 0.0312(16) 0.070(2) 0.0336(16) 0.0011(15) 0.0062(12) 0.0131(14)
C51 0.0395(16) 0.0262(13) 0.0461(17) 0.0034(12) 0.0044(13) -0.0002(11)
C52 0.053(2) 0.0396(17) 0.066(2) -0.0180(16) 0.0067(17) -0.0002(15)
C53 0.120(4) 0.043(2) 0.071(3) 0.0256(19) 0.018(3) 0.003(2)

C61 0.0314(15) 0.0564(18) 0.0234(13) -0.0065(12) -0.0040(11) -
0.0031( 13)

C62 0.049(2) 0.079(3) 0.049(2) 0.0097(18) -0.0095(16) 0.0194(18)

C63 0.053(2) 0.089(3) 0.060(2) -0.004(2) -0.0133(18) -0.032(2)

C71 0.0252(13) 0.0382(14) 0.0327(14) 0.0079(12) 0.0055(11) -0.0068(11)
C72 0.0320(15) 0.0420(15) 0.0336(15) 0.0086(12) 0.0087(12) -0.0027(12)
C81 0.0443(16) 0.0258(13) 0.0286(14) -0.0053(11) 0.0049(12) 0.0023(11)
C82 0.0424(17) 0.0346(15) 0.0369(16) -0.0002(12) 0.0124(13) 0.0104(12)
Ti11 0.0221(2) 0.0212(2) 0.0179(2) 0.00064(16) 0.00065(16) -0.00014(16)
Ti 12 0.0249(2) 0.0233(2) 0.0185(2) -0.00060(17) -0.00114(16)
0.00195(17)

OL1 0.0269(10) 0.0419(11) 0.0303(10) 0.0023(8) -0.0007(8) 0.0085(8)
OL2 0.0410(11) 0.0273(9) 0.0231(9) 0.0015(7) -0.0014(8) -0.0124(8)

OL3 0.0342(10) 0.0243(9) 0.0226(9) 0.0018(7) 0.0028(7) -0.0053(7)

OL4 0.0235(9) 0.0285(9) 0.0215(8) -0.0019(7) 0.0019(7) 0.0047(7)

OL5 0.0428(11) 0.0299(10) 0.0264(9) 0.0047(7) -0.0028(8) 0.0032(8)

OL6 0.0335(10) 0.0389(10) 0.0372(11) -0.0019(8) -0.0124(8) -0.0030(8)
OL7 0.0241(9) 0.0259(8) 0.0217(8) 0.0012(7) 0.0033(7) -0.0027(7)

OL8 0.0290(9) 0.0177(8) 0.0228(9) -0.0022(6) 0.0006(7) 0.0009(7)

N12 0.0359(12) 0.0370(12) 0.0207(11) -0.0043(9) 0.0036(9) 0.0030(10)
C12' 0.063(2) 0.072(2) 0.0227(15) -0.0064(15) 0.0061(14) 0.0069(18)
C112 0.049(2) 0.101(3) 0.0399(19) 0.0061(19) -0.0080(16) 0.023(2)

C113 0.0365(18) 0.070(2) 0.073(2) -0.031(2) -0.0096(17) 0.0208(16)
C121 0.060(2) 0.0328(15) 0.0269(14) 0.0022(11) 0.0018(13) -0.0209(14)
C122 0.058(2) 0.051(2) 0.074(3) -0.0115(18) -0.0019(19) -0.0247(17)
C123 0.081(3) 0.0287(17) 0.130(4) 0.007(2) 0.003(3) -0.0039(18)

C131 0.0395(16) 0.0268(13) 0.0311(14) -0.0001(11) 0.0061(12) -
0.0091(11)

C132 0.0438(18) 0.0404(17) 0.056(2) 0.0050(15) 0.0177(15) -0.0099(14)
C133 0.063(2) 0.0343(17) 0.100(3) 0.0201(18) 0.034(2) 0.0084(16)

C142 0.0429(17) 0.0520(18) 0.0313(15) 0.0018(13) 0.0128(13) 0.0153(14)
C143 0.0332(16) 0.064(2) 0.0379(16) 0.0031(15) 0.0043(13) 0.0190(14)



C151 0.056(2) 0.0338(15) 0.0440(18) 0.0127(13) 0.0070(15) -0.0007(14)
C153 0.099(3) 0.0345(18) 0.074(3) -0.0036(17) 0.010(2) -0.0078(19)

C162 0.063(3) 0.175(6) 0.053(2) 0.021(3) -0.022(2) 0.019(3)

C163 0.075(3) 0.087(3) 0.164(5) -0.051(4) 0.014(3) -0.037(3)

C171 0.0287(14) 0.0404(15) 0.0293(14) 0.0033(11) 0.0077(11) -0.0044(11)
C172 0.0368(17) 0.071(2) 0.0399(17) -0.0082(16) 0.0109(13) 0.0051( 15)
C181 0.0484(17) 0.0249(13) 0.0310(14) -0.0081(11) 0.0000(12) 0.0054(12)
C182 0.061(2) 0.0396(16) 0.0388(17) -0.0103(13) 0.0040(15) 0.0092( 15)

C4A 0.0274(16) 0.0305(19) 0.0301(16) 0.0041(13) 0.0107(12) 0.0007(13)
CL11A 0.0233(16) 0.033(2) 0.0355(18) 0.0003(14) -0.0012(13) 0.0007(14)
C14A 0.0250(15) 0.0288(17) 0.0334(16) 0.0027(12) 0.0071(12) 0.0022(12)
C16A 0.030(2) 0.063(3) 0.037(3) -0.012(2) -0.002(2) -0.0093(19)

_geom speci al _details

Al'l esds (except the esd in the dihedral angle between two |.s

pl anes)

are estimated using the full covariance matrix. The cell esds are
t aken

into account individually in the estimation of esds in distances,
angl es

and torsion angles; correlations between esds in cell paranmeters are
only

used when they are defined by crystal symetry. An approxinmate
(isotropic)

treatnment of cell esds is used for estimating esds involving |.s
pl anes.

| oop_

_geom bond_atom site_l abel _1
_geom bond_atom site_l abel _2
_geom bond_di st ance

_geom bond_site_symretry_2
_geom bond_publ flag

Til @ 1.8193(17) ?

Til o2 1.8251(17) . ?
Til Ol 1.8360(18) . ?
Til O7 2.0844(16) . ?
Til OB 2.1392(16) . ?
Til O4 2.2200(17) . ?
Til Ti2 2.9664(7) . ?
Ti2 06 1.7917(17) . ?
Ti2 6 1.8199(17) . ?
Ti2 04 1.9241(17) . ?
Ti2 08 2.0421(16) . ?
Ti2 o7 2.0776(17) .2
Ti2 N2 2.236(2) . 2
OL Cl1 1.421(3) . ?
@ C21 1.420(3) . ?
3 C31 1.421(3) . ?
O4 CAB 1.34(3) . ?

Of CAA 1.438(3) . ?
o5 C51 1.419(3) . ?
06 C61 1.412(3) . ?
o7 C71 1.420(3) . ?
08 C81 1.407(3) . ?



N2 C2' 1.471(3)
N2 C82 1.491(3)
N2 C72 1.507(3)

2
2

2

Cl1
Cl1
Cl1
C12
Cl2
Cl2
C13
C13
C13
c21
c21
c21
c22
c22
c22
Cc23
Cc23
Cc23
C31
C31
C31
C32
C32
C32
C33
C33
C33
Cc42
Cc42
Cc42
Cc42
Cc42
C43
C43
43
C43
43
C51
C51
C51
C52
C52
C52
C53
C53
C53
C61
C61
C61
C62
C62

H2A 0. 9800 .
H2B 0. 9800 .
H2C 0. 9800 .
Cl2 1.495(4)
C13 1.505(5)
HL1 1.0000 .

H12A 0. 9800 .
H12B 0. 9800 .
H12C 0. 9800 .
H13A 0. 9800 .
H13B 0. 9800 .
H13C 0. 9800 .

C23 1. 465(5)
C22 1.500(5)
H21 1.0000 .

H22A 0. 9800 .
H22B 0. 9800 .
H22C 0. 9800 .
H23A 0. 9800 .
H23B 0. 9800 .
H23C 0. 9800 .

C32 1.510(4)
C33 1.514(4)
H31 1.0000 .

H32A 0. 9800 .
H32B 0. 9800 .
H32C 0. 9800 .
H33A 0. 9800 .
H33B 0. 9800 .
H33C 0. 9800 .

CAB 1.35(3)

CAA 1.493(4)
H42A 0. 9800 .
H42B 0. 9800 .
H42C 0. 9800 .

C4A 1.521(3)
C4AB 1.66(3)

HA3A 0. 9800 .
HA3B 0. 9800 .
HA3C 0. 9800 .

C53 1.502(4)
C52 1.516(4)
H51 1.0000 .

H52A 0. 9800 .
H52B 0. 9800 .
H52C 0. 9800 .
H53A 0. 9800 .
H53B 0. 9800 .
H53C 0. 9800 .

063 1.507(4)
062 1.515(5)
H61 1.0000 .

H62A 0. 9800 .
H62B 0. 9800 .

N

N ) ) N

?

)

?

NN ) N ) N

NN ) N ) )

NN ) ) N ) N

N N

NN ) ) ) )

?
?



C62
C63
C63
C63
Cr1
Cri
Cri
Cr2
Cr2
Ccs81
cs1
Cs1
C82
C82
Ti 11
Ti 11
Ti 11
Ti 11
Ti 11
Ti 11
Ti 11
Ti12
Ti12
Ti12
Ti12
Ti12
Ti 12
o11
o111
012
013
o14
o14
o115
016
016
o17
018
N12
N12
N12
c12’
c1z
c12’
Cl12
C112
C112
C112
C112
C113
C113
C113
C113
C113
c121
Ci121
Ci121

=N )

NN N ) N

?
?
?

)

H62C 0.9800 . ?
H63A 0.9800 . ?
H63B 0.9800 . ?
H63C 0.9800 . ?
C72 1.503(4) .
H71A 0.9900 . ?
H71B 0.9900 . ?
H72A 0.9900 . ?
H72B 0.9900 . ?
C82 1.521(4)
H81A 0.9900 . ?
H81B 0.9900 . ?
H82A 0.9900 . ?
H82B 0.9900 . ?
012 1.8058(17)
013 1.8318(17)
OL1 1.8380(18)
018 2.0946( 16)
OL7 2.1127(17)
Ol4 2.2125(17)
Ti 12 2. 9662(7)
016 1.7964(18)
OL5 1.8058(18)
OL4 1.9313(17)
OL7 2.0588(17)
018 2.0688(16)
NL12 2.242(2)
C11A 1.407(3)
Cl11B 1.41(2) .
C121 1.424(3)
C131 1.421(3)
C14B 1.38(3) .
CL4A 1.428(3)
C151 1.415(3)
C16A 1.423(4)
C16B 1.454(13)
C171 1.420(3)
C181 1.412(3)
C172 1.475(4)
Cl12' 1.476(3)
C182 1.496(3)
HLA 0.9800 . ?
HLB 0.9800 . ?
HIC 0.9800 . ?
C11B 1.41(2)
C11A 1.501(5)
H11D 0. 9800
HL1E 0. 9800 .
HL1F 0. 9800 .
C11A 1.500(4)
C11B 1.54(2)
H11G 0. 9800 .
H11H 0. 9800 .
H11l 0.9800 .
C123 1.483(5)
C122 1.514(4)
H121 1.0000 .

N )

?

?

?

?

NN ) ) ) ) ) ) ) ) ) )



C122
Cl122
C122
C123
C123
C123
C131
C131
C131
C132
C132
C132
C133
C133
C133
C142
Cl42
C142
Cl42
C142
C143
C143
C143
C143
C143
C151
Ci51
C151
Ci51
C153
C153
C153
Cl62
Cl62
Cl62
Cl62
Cl162
C163
C163
C163
C163
C163
C171
Ci71
Ci71
C172
C172
ci81
ci81
ci81
C182
C182

CAA HA1 1.

H2A2
H2B2
H2C2
H12D
H12E
H12F
C133
C132
H131
H13D
H13E
H13F
H13G
H13H
H13I

C14B
Cl4A
H14A
H14B
H14C
Cl4A
C14B
H14D
H14E
H14F
C15B
C153
C15A
H151
H15D
H15E
H15F
C16B
C16A
H16D
H16E
H16F
C16A
C16B
H16A
H16B
H16C
C172
H17A
H17B
H17C
H17D
C182
H18A
H18B
H18C
H18D

Cl1A H111
Cl4A H141
C15A H15A
C15A H15B

. 9800 .
. 9800 .
. 9800 .
. 9800 .
. 9800 .
. 9800 .
. 503( 4)
. 507( 4)
. 0000 .
. 9800 .
. 9800 .
. 9800 .
. 9800 .
. 9800 .
. 9800 .
.49(3) .
.511(4)
. 9800 .
.9800 . ?
.9800 . ?
.529( 4)
.57(3)

NN N ) N )

SAS RIS BRI RELS BELG BRI BN By

-

.9800 . ?
.9800 . ?
. 453(9)
. 485(5)
. 613(8)
. 0000 .
. 9800 .
. 9800 .
. 9800 .
. 332(13)
.507(6) .
. 9800 . ?
. 9800 . ?
.9800 . ?
. 454( 6)
. 574(14)
. 9800 .
. 9800 .
. 9800 .
.512(4)
. 9900 .
. 9900 .
. 9900 .
. 9900 .
. 526( 3)
. 9900 .
. 9900 .
. 9900 .
. 9900 .
0000 . ?
1. 0000 .
1. 0000 .
0. 9800 .
0. 9800 .

NN N )

=N )

OCOO0OO0ORrRPROO0OO0OO0ORrRPROO0OORrRrRPFRPOOORPOOORRPPPOOORPRPOOORPRPOOOOOORRPLPPOOOOOO
NN ) )T

NN ) N T

N ) N N

9800 . ?

.\)-

-~



C15A H15C 0. 9800 .
Cl16A H161 1. 0000 .
C4B H4B1 1.0000 . ?
Cl1iB H1B1 1. 0000 .
Cl14B H142 1.0000 .
C15B H15G 0. 9800 .
C15B H15H 0. 9800 .
C15B H15J 0.9800 .
Cl6B H6B1 1. 0000 .

N )

NN ) N ) )

| oop_

_geom angle_atomsite_l abel _1
_geom angle_atomsite_l abel _2
_geom angle_atomsite_l abel _3
_geom angl e

_geom angle_site_symetry_1
_geom angle_site_symetry_3
_geom angl e_publ _fl ag

B Til @ 98.56(8) . . ?
O3 Til OL 102.18(8) . . ?
@ Til Ol 101.17(9) . . 2
B Til O7 160.39(7) . . 2
Q@ Til O7 91.88(7) . . 2
OL Til O7 91.93(7) ?
B Til 08 89.48(7) . . ?
e Til 08 163.65(7) . . 2
OL Til 08 90.92(7) ?
o7 Til 08 76.61(6) ?
B Til O4 92.93(7) ?
Q@ Til O4 95.14(7) . . 2
OL Til O4 155.74(7) . . 2
o7 Til O4 69.52(6) ?
o8 Til O4 70.12(6) . . 2
OB Til Ti2 116.23(6) . . ?
@ Til Ti2 120.38(6) . . ?
OL Til Ti2 115.31(6) . . ?
O7 Til Ti2 44.45(5) . . 2
o8 Til Ti2 43.50(4) . . 2
o4 Til Ti2 40.43(4) . . 2
06 Ti2 Ob 96.89(8) . . ?
06 Ti2 O4 110.84(8) . . 2
o5 Ti2 O4 105.26(8) . . ?
06 Ti2 08 92.42(7) . . 2
o5 Ti2 OB 167.98(8) . . 2
o4 Ti2 08 78.27(7) . . ?
o6 Ti2 O7 168.10(8) . . ?
o5 Ti2 O7 90.74(7) 2
o4 Ti2 O7 75.64(7) ?
8 Ti2 O7 78.92(6) ?
06 Ti2 N2 95.49(8) ?
o5 Ti2 N2 93.53(8) . . 2
o4 Ti2 N2 145.00(7) . . 2
o8 Ti2 N2 77.97(7) . . 2
o7 Ti2 N2 74.85(7) . . 2
o6 Ti2 Til 132.18(6) . . ?
6 Ti2 Til 128.09(6) . . ?
O4 Ti2 Til 48.44(5) . . 2



B Ti2 Ti
o7 Ti2 Ti
N2 Ti2 Ti
Ti

46.15(4) . . ?
44.63(4) . . ?
96.79(6) . . ?
136.95(18) . .
Ti1 132.36(18)

Ti1l 137.82(15) . . -
CAA 33.9(16) . . ?
Ti2 136.7(13) . . ?
Ti2 132.91(14) . . -
Til 131.0(12) . . ?
Ti1l 125.25(13) . .
Til 91.13(7) . . ?
Ti 2 144. 04(17)

Ti 2 158.37(18)

Ti 2 120. 11( 14)

Ti1 126.85(15) . .
Ti1l 90.92(6) . . ?
Ti 2 114. 10( 14)
Ti 1 132. 81( 15)
Ti 1 90.35(6)

C82 112.1(2)

C72 108.6(2)

C72 109.8(2) .
c2 Ti 2 111. 95( 16)
C82 N2 Ti2 109.71(16)
C72 N2 Ti2 104.42(15) .
N2 C2° H2A 109.5 . . ?
N2 C2° H2B 109.5 . . ?
H2A C2° H2B 109.5 . . ?
N2 C2° H2C 109.5 . . ?
H2A C2' H2C 109.5 . . 2
H2B C2' H2C 109.5 . . 2
OL Cl1 Cl2 111.3(3) . . ?
OL Cl1 C13 109.3(3) . . ?
Cl2 C11 C13 112.1(3) . . ?
OL Cl1 H11 108.0 . . ?

Cl2 C11 Hi1 108.0 . . ?
C13 C11 H11 108.0 . . ?
Cll C12 H12A 109.5 . . ?
Cll C12 H12B 109.5 . . ?
HI2A Cl2 HI2B 109.5 . . ?
Cll C12 H12C 109.5 . . ?
HI2A Cl2 H12C 109.5 . . ?
H12B Cl2 H12C 109.5 . . ?
Cll C13 H13A 109.5 . . ?
Cl1 C13 H13B 109.5 . . ?
H13A C13 H13B 109.5 . . ?
Cl1 C13 H13C 109.5 . . ?
HL3A C13 H13C 109.5 .
H13B C13 H13C 109.5 .

@ C21 C23 111.2(3)

@ C21 C22 110.5(3)

C23 C21 C22 113.2(3) . . ?
@ C21 H21 107.2 . . ?

C23 21 H21 107.2 . . ?
C22 C21 H21 107.2 . . ?
C21 C22 H22A 109.5 . . ?

1
1
1
1
1
1

Cs1
Cc81
Ti 2
2
2
C82

8
FEERFRIBRAQAA[RARRKRIRRRIK[R

N N ) )

N ) N N -~

-~



C21 22 H22B 109.5 . . ?
H22A C22 H22B 109.5 . . ?
C21 22 H22C 109.5 . . ?
H22A C22 H22C 109.5 . . ?
H22B C22 H22C 109.5 . . ?
C21 23 H23A 109.5 . . ?
C21 23 H23B 109.5 . . ?
H23A C23 H23B 109.5 . . ?
C21 €23 H23C 109.5 . . ?
H23A C23 H23C 109.5 .
H23B C23 H23C 109.5 .

B C31 C32 109.5(2)

B C31 C33 110.0(2) . .
C32 C31 C33 111.4(2) . . ?
B C31 H31 108.6 . . ?
C32 C31 H31 108.6 . . ?
C33 C31 H31 108.6 . . ?
C31 C32 H32A 109.5 . . ?
C31 C32 H32B 109.5 . . ?
H32A C32 H32B 109.5 . . ?
C31 C32 H32C 109.5 . . ?
H32A C32 H32C 109.5 . . ?
H32B C32 H32C 109.5 . . ?
C31 C33 H33A 109.5 . . ?
C31 C33 H33B 109.5 . . ?
H33A C33 H33B 109.5 . . ?
C31 C33 H33C 109.5 . . ?
H33A C33 H33C 109.5 . . ?
H33B C33 H33C 109.5 . . ?
CAB CA2 C4A 32.9(16) . . ?
CAB C42 H42A 114.8 .
CAA CA2 H42A 109.5 .
CAB C42 H42B 129.5 .
CAA CA2 H42B 109.5 . .
HA2A C42 H42B 109.5 . . ?
CAB C42 H42C 77.5 . . ?
CAA CA2 H42C 109.5 . . ?
HA2A C42 HA2C 109.5 . . ?
HA2B C42 HA2C 109.5 . . ?
CAA CA3 C4B 29.3(13) . . ?
CAA CA3 H43A 109.5 . . ?
CAB C43 H43A 121.0 . . ?
CAA CA3 H43B 109.5 . . ?
CAB C43 H43B 80.2 . . ?
HA3A C43 H43B 109.5 . . ?
CAA C43 H43C 109.5 . . ?
CAB C43 H43C 121.8 . . ?
HA3A C43 H43C 109.5 .
HA3B C43 HA3C 109.5 .

o6 C51 C53 109. 3(3)

o6 C51 C52 109.5(2) . .
C53 C51 C52 110.9(3) . . 2
o6 C51 H51 109.1 . . ?
C53 C51 H51 109.1 . . ?
C52 C51 H51 109.1 . . ?
C51 C52 H52A 109.5 . . ?
C51 C52 H52B 109.5 . . ?

N N N N

NN N N

N N ) N



H52A C52 H52B 109.5 . . ?
C51 C52 H52C 109.5 . . ?
H52A C52 H52C 109.5 . . ?
H52B C52 H52C 109.5 . . ?
C51 C53 H53A 109.5 . . ?
C51 C53 H53B 109.5 . . ?
H53A C53 H53B 109.5 . . ?
C51 C53 H53C 109.5 . . ?
H53A C53 H53C 109.5 .
H53B C53 H53C 109.5 .

06 C61 063 109. 3(2)

06 C61 062 110.4(2) . .
063 081 ©62 112.2(3) . . ?
05 C61 H61 108.3 . . ?
C63 O61 H6Ll 108.3 . . ?
C62 61 H6Ll 108.3 . . ?
C61 062 H62A 109.5 . . ?
C61 062 H62B 109.5 . . ?
H62A C62 H62B 109.5 . . ?
C61 062 H62C 109.5 . . ?
H62A C62 H62C 109.5 . . ?
H62B C62 H62C 109.5 . . ?
C61 063 HB3A 109.5 . . ?
C61 063 HE3B 109.5 . . ?
H63A C63 H63B 109.5 . . ?
C61 063 HB3C 109.5 . . ?
H63A C63 H63C 109.5 . . ?
H63B C63 H63C 109.5 . . ?
o7 C71 C72 109.5(2) . . 2
O7 C71 H71A 109.8 . . ?
C72 C71 H71A 109.8 . . ?
O7 C71 H71B 109.8 . . ?
C72 C71 H71B 109.8 . . ?
H71A C71 H71B 108.2 . . ?
C71 C72 N2 108.7(2) . . 2
C71 C72 H72A 109.9 . . ?
N2 C72 H72A 109.9 . . ?
C71 C72 H72B 109.9 . . ?
N2 C72 H72B 109.9 . . ?
H72A C72 H72B 108.3 . . ?
08 C81 C82 109.2(2) . . 2
08 C81 HB1A 109.8 . . ?
C82 C81 HB1A 109.8 . . ?
8 C81 H31B 109.8 . . ?
C82 C81 HB1B 109.8 . . ?
H81A C81 H81B 108.3 . . ?
N2 C82 C81 109.2(2) . . ?
N2 C82 H82A 109.8 . . ?
C81 C82 H82A 109.8 . . ?
N2 C82 H82B 109.8 . . ?
C81 C82 H82B 109.8 . . ?
H82A C82 H82B 108.3 . . ?
OL2 Ti1l OL3 99.03(8)

O12 Ti1l OL1 101.80(9)

O13 Ti1l OL1 101.71(8)

O12 Ti1l O18 163.49(7)

O13 Ti 1l O18 89.75(7)

N ) ) N



o111
012
013
o11
0o18

013
o11
018
o17
012
013
o111
o18
o17
o4
O16
016

016
015
o14
o116
o115
o14
o17
016
015
o14
o17
o18
016
o115
o14
o7
o18
N12

Cl1A
Cl1A
Cl1iB
Ci121
Ci131
Cl14B
C14B
Cl4A
C14B
Cl4A
Ti 12
Ci51
Cl16A
Cl16A
Ci6B
Ci71
Ci71
Ti 12
ci81
ci81

Ti 11
Ti 11

Ti 11
Ti 11
Ti 11
Ti 11
Ti 11
Ti 11
Ti 11
Ti 11
Ti 11

Ti 11
Ti 11
Ti 11
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12

Ti 12
Ti 12

Ti 12
Ti 12
o11
011
o11
012
013
014
014
014
014
014
014
015
016

016
o7
o7
o7
018
018

018
o17
o17
o17
o7
o14
o14
o14
o14
o14
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
o115
o4
o14
o7
o17
o17
018
018
018
018
N12
N12
N12
N12
N12
Ti 11
Ti 11
Ti 11
Ti 11
Ti 11
Ti 11
CliB
Ti 11
Ti 11
Ti 11
Ti 11
Cl4A
Ti 12
Ti 12
Ti 11
Ti 11
Ti 11
Ti 12
CieB
Ti 12
Ti12
Ti 12
Ti 11
Ti 11
Ti 12
Ti 11

89. 96(7)
90. 94( 7)
160. 80( 7)
92.17(8)
76. 92(6)
94. 08(7)
94. 10( 7)
155. 41(7)
71. 23(6)
68. 70(6) .
119. 43( 6)
117. 17(6)

114.81(6) .

44.22(4)
43. 95(5)
40. 61(4)
98. 10( 9)
106. 77(8)
106. 77(8)
169. 20( 8)
91. 25(8)
75.39(7)
91. 34(8)
167. 76(8)
77.65(7)
78. 69( 6)
95. 87(9)
96. 22(9)
144. 64(7)
77.65(7)
74.97(7) .
128. 25(6)
130. 00( 6)
48. 22(5)
45. 42(5)
44.91(4)
96. 42( 6)
34.1(11) .
137. 74( 19)
141.5(9) .
140. 33( 16)
134. 12(16)
39.2(13)
135.9(11)
125. 35( 16)
132. 3(11)
126. 35( 15)
91.16(7) .
147.70(18)
35.2(6) .
166. 3(2)
148. 1(7)
115. 49( 14)
128. 70( 15)
90. 63(6) .
119. 15( 15)
130. 26( 16)

N N

NN ) ) N

?

?
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Ti 12
C172
C172
c1z
C172
c1z
C182

018
N12
N12
N12
N12
N12
N12

N12 C12’
N12 C12’
HLA C12
N12 C12’
H1A C12’
H1B C12’

Ci1B
Ci1B
Cl1A
Cl1iB
Cl1A
H11D
Ci1B
Cl1A
H11D
H11E
Cl1A
Cl1A
Cl1iB
C11A
CliB
H11G
Cl1A
CiiB
H11G
H11H

Cl12
Cl12
Cl12
C112
Cl12
C112
Cl12
C112
C112
C112
C113
C113
C113
C113
C113
C113
C113
C113
C113
C113

Ti 11 90. 87(6)
Cl12' 112.4(2)
C182 109. 8(2)
C182 108. 3(2)
Ti 12 110. 10( 16)
Ti 12 112.19(18)
Ti 12 103. 62(14)

HLA 109.
H1B 109.
H1B 109.
H1C 109.
H1C 109.
H1C 109.

Cl1A
H11D
H11D
HL1E
HL1E
HL1E
HL1F
HL1F
H11F
HL1F
Cl1B
HL1G
HL1G
H11H
H11H
H11H
H11l

H11l

H11l

H11l

?

o1 or oo o101
NN ) ) )

32.8(11)
119.3 .
109.5 .
125.4 .
109.5 .
109.5 . .
76.8 . . 2
109.5 .
109.5 . .
109.5 ?
31.5(10)
109.5 . . ?
122.2 .
109.5 . .
78.0 . . 2
109.5 .
109.5 .
121.9 .
109.5 .
109.5

N N

=N )

ESEEV RN RN

012 C121 C123 110. 2(3)
012 C121 C122 109. 3(2)
Cl123 C121 C122 112.2(3)
012 C121 H121 108.4 . . ?

C123
Cl122
Ci121
Ci121
H2A2
Ci121
H2A2
H2B2
Cc121
Cc121
H12D
c121
H12D
H12E

Ci21
C121
C122
C122
Cl122
C122
Cl122
C122
C123
C123
C123
C123
C123
C123

H121
H121
H2A2
H2B2
H2B2
H2C2
H2C2
H2C2
H12D
H12E
H12E
H12F
H12F
H12F

108.
108.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.

010101010101010101010101-&-&
ASEEIC IO RS BES BES BEIS BRSO BRI BES BESS BENS BRI BN |

013 C131 C133 109. 6(2)
013 C131 C132 110.3(2)
C133 C131 C132 112.0(3)
OL3 C131 H131 108.3 . . ?
C133 C131 H131 108.3 . . ?
C132 C131 H131 108.3 . . ?

VNI

N N N N

?

?

?

?



C131
C131
H13D
C131
H13D
H13E
C131
C131
H13G
C131
H13G
H13H
C14B
C14B
Cl4A
C14B
Cl4A
H14A
C14B
Cl4A
H14A
H14B
Cl4A
Cl4A
C14B
Cl4A
C14B
H14D
Cl4A
Cl14B
H14D
H14E

C132
C132
C132
C132
C132
C132
C133
C133
C133
C133
C133
C133
C142
C142
C142
C142
C142
C142
C142
C142
C142
C142
C143
C143
C143
C143
C143
C143
C143
C143
C143
C143

H13D
H13E
H13E
H13F
H13F
H13F
H13G
H13H
H13H
H13I

H13I

H13I

Cl14A
H14A
H14A
H14B
H14B
H14B
H14C
H14C
H14C
H14C
Cl14B
H14D
H14D
HL4E
H14E
HL4E
H14F
H14F
H14F
H14F

109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
109.
36. 6(12)
119.9

109.5 .
126.6 .
109.5 .
109.5 .
73.0 . .
109.5 .
109.5 .
109. 5

35. 5(11)
109. 5

121.1 .
109.5 .
74.1 .

109.
109.
125.
109.
109.

U'IU'IU'I(.HUTUTUT(.HUT(.HU'IU‘I

U101 O 01U

OL5 Cl51 C15B 111.5(4)
Ol5 Cl151 C153 111.0(3)
C15B C151 Cl153 122.6(5)
OL5 Cl151 CI5A 104. 3(4)
C15B C151 Cl5A 29.5(4)
C153 C151 Cl5A 103.1(4)
OL5 C151 H151 112.6 .

C15B
C153
C15A
C151
Ci51
H15D
Ci51
H15D
H15E
CieB
CieB
C16A
Ci6B
C16A
H16D
CieB
C16A
H16D

C151
C151
C151
C153
C153
C153
C153
C153
C153
C162
C162
C162
C162
C162
C162
C162
C162
C162

H151
H151
H151
H15D
H15E
HL5E
H15F
H15F
H15F
Cl16A
H16D
H16D
H16E
H16E
H16E
H16F
HL6F
HL6F

83.9
112.
112.
1009.
109.
1009.
109.
109.
109.
35. 0(7)
117.2

109.5 .
128.5 .
109.5 .
109.5 .
75.0 . .
109.5 .
109.5 .

U1(J1(J101(J'IUTCDO3_

RISV RN RN

NN N ) N N ) N

NN ) ) ) ) ) ) ) ) D) )

NENEN NN

N N )

VNI
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HI6E C162 H16F 109.5 . . ?
C16A C163 C16B 33.1(6) . . ?
C16A C163 HL6A 109.5 . . ?
C16B C163 HLB6A 122.9 .
C16A C163 H16B 109.5 . .
C16B C163 H16B 76.4 . . ?
H16A C163 H16B 109.5 .
C16A C163 HL6C 109.5 .
C16B C163 HL6C 122.0 .
H16A C163 H16C 109.5 .
H16B C163 H16C 109.5 . .
OL7 C171 C172 109.4(2) . . ?
OL7 Cl71 HL7A 109.8 . . ?
Cl72 C171 HI7A 109.8 . . ?
OL7 Cl71 H17B 109.8 . . ?
C172 C171 H17B 109.8 . . ?
HL7A Cl171 H17B 108.2 . . ?
N12 C172 C171 110.7(2) . . ?
N12 Cl72 H17C 109.5 . . ?
Cl171 C172 H17C 109.5 . . ?
N12 C172 H17D 109.5 . . ?
C171 C172 HL17D 109.5 . . ?
HL7C Cl172 H17D 108.1 . . ?
O18 C181 C182 110.3(2) . . ?
OL8 C181 H18A 109.6 . . ?
C182 C181 HIS8A 109.6 . . ?
018 C181 H18B 109.6 . . ?
C182 C181 H18B 109.6 . . ?
HI8A C181 H18B 108.1 . . ?
N12 C182 C181 108.55(19) . . ?
N12 C182 H18C 110.0 . . ?
C181 C182 H18C 110.0 . . ?
N12 C182 H18D 110.0 . . ?
C181 C182 H18D 110.0 . . ?
H18C C182 H18D 108.4 . . ?
o4 C4A C42 109.6(2) . . 2
O4 C4A C43 110.58(19) . . ?
C42 CAA C43 111.1(2) . . ?
O4 C4A H41 108.5 . . ?

C42 CAA H41 108.5 . . ?
C43 C4A H41 108.5 . . ?
Ol1 C11A C113 109. 6(3)

Ol1 CL1A C112 111.7(3) . .
C113 Cl1A Cl12 112.6(3) . . ?
Ol1 CL1A H111 107.6 . . ?
C113 Cl1A H111 107.6 . . ?
C112 Cl1A H111 107.6 . . ?
OL4 Cl4A Cl42 110. 8(2)

Ol4 C14A C143 109.5(2) . .
Cl42 Cl4A Cl43 109.3(2) . . ?
Ol4 Cl4A H141 109.1 . . ?
Cl42 Cl4A H141 1009.
C143 Cl4A H141 109.
C151 CL5A HL5A 1009.
C151 CL5A H15B 109.
HL5A C15A H15B 1009.
C151 CL5A H15C 109.

N N

N ) N ) )

N N

=N )

gaooolE
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HI5A Cl5A H15C 109.5 . . ?
H15B C15A H15C 109.5 . . ?
OL6 C16A C163 111.2(4) . . ?
OL6 ClB6A C162 107.4(4) . . 2
C163 CL6A C162 114.6(4) . . ?
OL6 Cl6A H161 107.8 . . ?
C163 Cl6A H161 107.8 . . ?
Cl162 Cl6A H161 107.8 . . ?

O4 C4B C42 126(2) . . ?

o4 CAB C43 108(2) . . ?

C42 CAB C43
4 C4B HAB1

111(2) . . ?
103.2 . . ?

C42 C4B H4BL 103.2 . . ?

C43 C4B H4B1 103.2 . . ?

Cl12 C11B Ol1 117.6(16) . . ?

Cl12 C11B Cl13 115.6(15) . . ?
Ol1 C11B Cl13 106.9(14) . . ?

Cl112 Cl1B HIB1 105.2 . . ?

Ol1 C11B HIBl 105.2 . . ?

C113 Cl1B HIB1 105.2 . . ?

Ol4 Cl4B Cl42 114.5(19) . . ?

Ol4 C14B C143 109. 9(18)

-~

Cl42 C14B Cl43 108.1(17) . . 2
Ol4 Cl4B H142 108.0 . . 2

Cl42 Cl14B H142 108.
Cl143 C14B H142 108.
C151 C15B H15G 109.
C151 C15B H15H 109.
H15G C15B H15H 109.
C151 C15B H15J 109.
H15G C15B H15J 109.
H15H C15B H15J 109.

ool ololoo
ASEESEESEESEENEEN EEN EEN )

C162 C16B OL6 115.9(10) . . ?
C162 C16B C163 117.9(10) . . ?
Ol6 Cl6B C163 103.2(9) . . ?
C162 C16B H6B1 106.4 . . ?

Ol6 C16B H6Bl 106.4 . . ?

C163 C16B H6B1 106.4 . . ?

| oop_
_geom torsi
_geomtors
_geom torsi
_geomtors
_geom torsi
_geomtors
_geomtors
_geomtors
_geomtors
_geomtors
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2

BREARKA

BR838888

on_atomsite_label 1
on_atomsite_ | abel 2
on_atomsite_l| abel _3
on_atomsite_ | abel 4
on
on_site_symetry_1
on_site_symetry_2
on_site_symetry_3
on_site_symetry_4
on_publ _fl ag
-20.06(10) .
-138.82(11)

99. 48(11)
164.09(10)
37.68(10)

- 80. 68( 10)

136. 26(10)



TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2
TilTi2

17.50(11) .
-104. 19( 10)
-39.59(10) .
-166. 00( 10)
75. 64( 10)
60. 63(9) .
-58.13(10) .
-179. 83( 10)
-115. 22( 10)
118. 36(9)
-57.74(9) .
-176. 49( 10)
61.81(9)
126. 41(9)
-118. 36(9)
175. 85( 9)
57.09( 10)
-64.61(9)
Til Ti2 O7 -126.41(9)
Til Ti2 O7 115.22(10)
Til Ti2 N2 -123.83(9)
Til Ti2 N2 117.42(9)
Til Ti2 N2 -4.28(9)
Til Ti2 N2 60.32(9)
Til Ti2 N2 -66.09(9)
Til Ti2 N2 175.55(9)
Ti1 OL Cl1 -28.2(3)
Til1 OL C11 73.2(3) .
Til OL Cl1 165.5(3)
Til Ol Cl1 -117.9(3)
Til OL Cl1 -155.5(2)
Ti2 Til1 Ol Cl1 -155.2(2)
B Til @ C21 169. 5(3)

OL Til & C21 65.2(3)

o7 Til @ C21 -27.2(3)
8 Til 2 C21 -71.8(4)
o4 Til @ C21 -96. 8(3)
Ti2 Til 02 C21 -63.2(3)
@ Til O3 C31 166.1(2)

OL Til O3 C31 -90.4(2)
O7 Til O3 C31 44.7(4)

8 Til 08 C31 0.4(2)

o4 Til O3 C31 70.5(2)
Ti2 Ti1 O3 C31 36.0(3)

06 Ti2 O4 CAB - 64(2)

6 Ti2 O4 CAB 40(2) .

8 Ti2 O4 CAB -152(2)

o7 Ti2 04 CAB 127(2)

N2 Ti2 O4 C4B 160(2)

Til Ti2 O4 CAB 168(2)

06 Ti2 O4 CAA -15.2(2)

o5 Ti2 O4 CAA 88.5(2)

08 Ti2 O4 CAA -103.35(19)
o7 Ti2 O4 CAA 175.2(2) . .
N2 Ti2 O4 CAA -151.48(18)
Til Ti2 O4 CAA -143.8(2)
06 Ti2 O4 Til 128.52(7)
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o6 Ti2 04 Til -127.78(7)
08 Ti2 O4 Til 40.40(6)
o7 Ti2 O4 Til -41.00(6)
N2 Tizg O4 Til -7.72(16)
B Til O CAB 62(2)

@ Til O4 C4B -36(2)

OL Til O4 CAB -169(2)

o7 Til O4 CAB -127(2)

o8 Til O C4B 151(2) .
Ti2 Til O4 CAB -169(2)
B Til O CAA 19.48(17)
@ Til O4 C4A -79.39(17)

OL Til O CAA 148.3(2) . .
O7 Til O4 CAA -169. 48(18)
08 Til O CAA 107.87(17) .
Ti2 Til O4 CAA 147.97(19)

B Til O4 Ti2 -128.49(7)
@ Til O4 Ti2 132. 64(8)
OL Til O4 Ti2 0.4(2) .
o7 Til O4 Ti2 42.55(6)
08 Til O4 Ti2 -40.10(6)
06 Ti2 O C51 168. 0(3)
o4 Ti2 06 C51 54.1(3)
o8 Ti2 06 C51 -51.5(5)
o7 Ti2 06 C51 -21.2(3)
N2 Ti2 C6 C51 -96.0(3)
Til Ti2 O6 C51 5.4(3)
o5 Ti2 06 C61 16.7(5)
o4 Ti2 06 C61 125.9(5)

o8 Ti2 06 C61 -155.7(5)
o7 Ti2 06 C61 -112.8(5)
N2 Ti2 06 C61 -77.6(5)
Til Ti2 06 C61 178.1(4)
06 Ti2 O7 C71 54.5(4) .
o5 Ti2 O7 C71 -75.47(18)
o4 Ti2 O7 C71 178.96(18)
o8 Ti2 O7 C71 98.38(17)
N2 Ti2 O7 C71 17.99(17) .
Til Ti2 O7 C71 134.64(19)

06 Ti2 O7 Til -80.1(4)
o6 Ti2 O7 Til 149.90(7)
o4 Ti2 O7 Til 44.33(7)

08 Ti2 O7 Til -36.25(6)
N2 Ti2 O7 Til -116. 64(8)
B Til O7 C71 -140.9(2)
@ Til O7 C71 96.73(19)
OL Til O7 C71 -4.51(19)
o8 Til O7 C71 -95.00(19) .
o4 Til O7 C71 -168.49(19)
Ti2 Til O7 C71 -129.7(2)
B Til1or Ti2 -11.2(2) .
@ Til O7 Ti2 -133.56(8)
OL Til O7 Ti2 125.20(8)
o8 Til O7 Ti2 34.71(6)
o4 Til O7 Ti2 -38.77(6)
06 Ti2 08 C81 68.61(17)
o6 Ti2 08 C81 -72.2(4)



o4 Ti2 08 C81 179.39(17)
O7 Ti2 08 C81 -103.17(16)

=&

Ti 2
Ti2
Ti2
Ti2
Ti 2
Til
Til
Til
Til
Til
i2Ti
Til
Til
Til
Til
Til
Ti2
Ti2
Ti2
Ti2
Ti2
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Til
Til
Til
Til
Til
C81
C81
C81
C81
C81

Ti 2
Ti2
Ti 2
Ti2
Ti 2
2
2
2
2
2

i1 Ti2 N2 C2

06 Ti2 N2 C82
5 Ti2 N2 C82
o4 Ti2 N2 C82 48.1(2)
o8 Ti2 N2 C82
o7 Ti2 N2 C82
Til Ti2 N2 C82 42.26(17)

06 Ti2

QARRRIBRILBRRR

Q
Q
=

=
SIS
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Cr2
Cr2
Cr2
Cr2
Cr2
Cr2
C12
C13
Cc23
c22
C32
C33
C53
C52
C63
C62
Cr2
Cr2
N2
Cr1
Cr1
Cr1
C82
C82
c81

Ti2 08 C81 -26.50(16) .
i1 Ti2 08 C81 -138.35(18)

-153. 04(7)
66.1(4) .
- 42, 26( 6)
35. 18(6)
111. 85( 8)
-105. 1( 2)
135. 0( 3)
-3.0(2)
88. 8(2)
161. 6(2)

1 08 C81 124.2(2)

130. 66( 7)
10. 8(3)
-127.17(7)
-35. 40( 6)
37. 36(6)
33.71(19)
-63.56(19)
173.22(17)
125. 03( 19)
-153. 37(19)
167. 41(17)
-91. 43(18)
171. 29( 17)

-0.12(17)
81.49(17)

150. 98( 15)
53. 71( 16)
-69.5(2) . .
-117. 71( 15)
-36.10( 14)
- 75. 33(15)
-70.0(4)
165. 6( 2)
91.2(4) .
-142.1(3)
-152. 8(2)
84. 5(3)
154. 8( 3)
-83. 6(4)
-163. 0( 4)
-39. 2(6)
5.4(3) .
122.7(2)
-38.3(3)
170. 2(2)
-66. 9(3)
50. 6( 2)
48.0(2)
-67.1(3)
-101. 3(3)



C72 N2 C82 C81 137.9(2)
Ti2 N2 C82 C81 23
08 C81 CB2 N2 -45

012
013
o11
018
o17
o14
012
013
o111
o18
o7
o14
012
013
o111
018
o17
012
013
o11
018
o14
012
013
o11
o17
o14
012
013
o111
o18
o7
o14
012
013
018
o17
o14

Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti
Ti

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

Ti12
Ti 12
Ti12
Ti12
Ti12
Ti 12
Ti12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti12
Ti 12
Ti12
Ti 12
Ti12
Ti12
Ti12
Ti12
Ti12
Ti12
Ti 12
Ti12
Ti 12
Ti12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
o11

o11

o11

o11

o11

016
016
016
016
016
016
015
015
015
015
015
015
014
o4
014
o4
014
o7
o7
o7
o7
o7
018
018
018
018
018
N12
N12
N12
N12
N12
N12
Cl1A
Cl1A
Cl11A
Cl1A
Cl1A

. 7(3)
.8(3) . . . .
-135. 62(11)
-16. 14(11)
103. 10( 11)

41.53(11)
168. 30( 11)
-77.78(11)
18. 00( 11)
137. 47(10)
-103. 29( 11)
- 164. 85(11)
-38. 08(10)
75.83(11)
-57.83(10)
61. 64(9)
-179. 12( 10)
119. 32( 10)
-113. 92(10)
56. 09( 9)
175. 56( 9)

- 65. 20( 9)
-126. 76(9)
113. 92( 10)
-177. 15( 10)
-57.68(9)
61. 56(9)
126. 76(9)
-119. 32( 10)
121. 69( 9)
-118. 84(9)
0.40(9) .
-61.16(9)
65. 60( 9)
179. 52(9)
6.9(3) .
-95.1(3)
175. 2( 3)
98. 3(3)
136. 0( 3)

Ti12 Ti11 OL1 CL1A 137.4(3)
Ol2 Ti 11l Ol1
013 Ti 11l Ol1
O18 Ti 11 Ol1
OL7 Till O11
Ol4 Ti1ll Ol1
Ti12 Ti11 OL1 Cl1B -169. 1(19)
013 Ti 11l O12
oLl Ti 1l O12
018 Ti 1l O12
OL7 Ti 1l O12
Ol4 Till O12 .
Ti12 Ti11 OL2 Cl21 -37.1(3)
Ol2 Ti1l OL3 C131 -175.3(2)
OL1 Ti11 OL3 C131 -71.2(2)

018 Ti 11 OL3 C131 18.7(2)

Cl1B
Cl1B
Cl1B
Cl1B
Cl1B

Cci21
Ci21
Ci21
Ci21
Cl21

60. 4( 19)
- 41.5(19)
-131. 3(19)
151. 8(19)
-170.5(19)

- 165. 4( 3)
90. 5(3)
- 44.1(5)
-1.9(3)
-70. 6(3)



OL7 Ti11 O13 C131 64.3(3)
Ol4 Ti1l OL3 C131 89.9(2)
Ti12 Ti 11 OL3 Cl131 54.9(2)
Ol6 Ti 12 Ol4 Cl4B -61.9(19)
Ol5 Ti 12 Ol4 Cl4B 42.3(19)
OL7 Ti 12 Ol4 Cl4B 129.1(19)
018 Ti 12 Ol4 Cl4B - 149.5(19)
N12 Ti 12 Ol4 C14B 170. 6(19)
Ti11 Ti 12 OL4 Cl4B 171.4(19)
016 Ti 12 Ol4 Cl4A -11.1(2)
OL5 Ti 12 Ol4 Cl4A 93.0(2)
OL7 Ti 12 Ol4 Cl4A 179.9(2)
O18 Ti 12 Ol4 Cl4A -98.8(2)
N12 Ti 12 Ol4 Cl4A -138.7(2)
Ti11 Ti 12 OL4 Cl4A -137.8(2)
Ol6 Ti12 Ol4 Ti 1l 126.72(8)
Ol5 Ti12 Ol4 Ti 1l -129.13(7)
OL7 Ti 12 Ol4 Ti 1l -42.29(6)
018 Ti 12 Ol4 Ti 11l 39.07(6)
N12 Ti 12 Ol4 Ti 11l - 0. 82(16)
Ol2 Ti1ll Ol4 Cl4B -39.6(18)
013 Ti 1l Ol4 Cl4B 59.8(18) .
Ol1 Ti 1l Ol4 Cl4B -170.0(18)
018 Ti 1l Ol4 Cl4B 148.1(18)
OL7 Ti1ll Ol4 Cl4B -129.0(18)
Ti12 Ti 11 OL4 Cl4B -171.9(18)
Ol2 Ti 1l Ol4 Cl4A -90.5(2)
O13 Ti 1l Ol4 Cl4A 8.9(2) .
Ol1 Ti 1l Ol4 Cl4A 139.1(2)
018 Ti 1l Ol4 Cl4A 97.2(2)
OL7 Ti 1l Ol4 Cl4A -179.9(2)
Ti12 Ti 11 OL4 Cl4A 137.2(2)
Ol2 Ti1ll Ol4 Ti 12 132.34(8)
O13 Ti 1l Ol4 Ti 12 -128.29(7)
Ol1 Till Ol4 Ti12 1.9(2) .
O18 Ti 11 Ol4 Ti 12 -39. 96(6)
OL7 Till Ol4 Ti 12 42.92(6)
016 Ti 12 Ol5 C151 170.5(4)
Ol4 Ti12 OL5 C151 60. 1(4)
OL7 Ti12 015 Cl151 -15.0(4)
018 Ti 12 015 Cl151 -49. 4(6)
N12 Ti 12 Ol5 C151 - 92.7(4)
Ti11 Ti 12 OL5 C151 11.1(4)
OL5 Ti 12 OLl6 Cl6A -44.8(11)
Ol4 Ti1l2 Ol6 Cl6A 65.5(11)
OL7 Ti 12 OL6 C16A 165. 5(10)
018 Ti 12 O16 C16A 143.0(11)
N12 Ti 12 OL6 C16A - 141.9(11)
Ti11 Ti 12 OL6 Cl6A 115.1(11)
Ol5 Ti 12 OL6 C16B 48.9(11)
Ol4 Ti 12 OL6 C16B 159.2(10)
OL7 Ti 12 Ol6 C16B -100.8(11)
018 Ti 12 OL6 C16B -123.3(11)
N12 Ti 12 Ol6 C16B -48.3(11) .
Ti11 Ti 12 OL6 C16B -151.2(10)
016 Ti1l2 Ol7 Cl71 76.1(5) .
Ol5 Ti12 Ol7 C171 -73.93(17)
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Ol4 Ti12 OLl7 C171 179.06(17)
018 Ti12 OL7 Cl71 99.04(17)

N12 Ti 12 Ol7 C171 22.15(16) .
Ti11 Ti12 OL7 Cl71 134.27(18)

016
015
o14
018
N12
012
013
o111
o18
o14

Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 11
Ti 11
Ti 11
Ti 11
Ti 11

o7
o17
o17
o17
o17
o17
o17
o7
o17
o7

Ti 11
Ti 11
Ti 11
Ti 11
Ti 11
Cci71
Ci71
Ci71
Ci71
Ci71

-58.2(5) .
151. 80( 8)
44.79(7)
- 35. 23(6)
-112.11(8)
102. 21(19)
-136. 2(2)
0.37(19) .
-89. 08(19)
-163. 8(2)

Til2 Till OL7 C171 -124.1(2)

012
013
o111
018
o14
o116
015
o14
o17
N12

Ti 11
Ti 11
Ti 11
Ti 11
Ti 11
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12

o17
o17
o17
o17
o7
018
018
018
018
018

Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
ci181
ci181
ci81
ci81
ci81

-133. 71(8)
-12.1(2)
124. 45(8)
35. 00( 6)
-39. 70( 6)
72.92(19)
-67.7(4) .
179. 80( 19)
-102. 88( 18)
-22.79(18)

Ti11 Ti12 OL8 Cl181 -138.5(2)

016
015
o14
o17
N12
012
013
o111
o7
o14

Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
Ti 11
Ti 11
Ti 11
Ti 11
Ti 11

018
018
0o18
018
o18
018
018
018
018
018

Ti 11
Ti 11
Ti 11
Ti 11
Ti 11
ci81
ci81
ci81
ci81
ci81

- 148. 61(8)
70.8(4) .
-41.73(7)
35. 58( 6)
115. 67( 8)
139. 4( 3)
-98.1(2)
3.6(2)

95. 8(2)
167. 5(2)

Ti12 Ti11 OL8 C181 130.6(2)

012
013
o11
o17
o14
O16
015
o14
o17
0o18

Ti 11
Ti 11
Ti 11
Ti 11
Ti 11
Ti 12
Ti 12
Ti 12
Ti 12
Ti 12

018
018
018
018
0o18
N12
N12
N12
N12
N12

Ti 12
Ti 12
Ti 12
Ti 12
Ti 12
C172
C172
C172
C172
C172

8.8(3) .
131. 25(7)
-127.04(8)
-34. 81(6)
36. 83(6)

- 168. 3(2)
92. 8(2)
-38.1(3)
2.89(19) .
-78.53(19)

Ti 11 Ti 12 N12 C172 -38.71(19)
016 Ti 12 N12
015 Ti 12 N12
Ol14 Ti 12 N12
Ol7 Til1l2 N12
018 Ti 12 N12

Till Ti 12 N12 C12

c12’
c12’
c12’
c12’
c12’

016 Ti12 N12 C182
Ol5 Ti 12 N12 Cl182
Ol4 Ti 12 N12 Cl182

65. 7( 2)
-33.2(2) .
- 164. 07(19)
-123.1(2)
155.5(2) .
-164.7(2)
-50. 92( 15)
-149. 75( 14)
79. 33(19)



OL7 Ti12 N12 C182 120.32(14)
OL8 Ti12 N12 C182 38.90(13)
Ti1l Ti12 NL2

Ti 11 O12
Ti 11 O12
Ti 11 O13
Ti 11 O13
Ti 12 O15
Ti 12 O15
Ti 12 O15
Ti 12 OL7
Ti 11 O1L7
Cl2' Ni12
C182 N12
Ti 12 N12
017 Cl71
Ti 12 O18
Ti 11 O18
Cl72 N12
Cl2' N12
Ti 12 N12
018 Ci181

C4B 04 CAA 42
Ti2 04 C4A C42
Til 04 C4A C42
4B 04 CA4A 43
Ti2 04 CAA C43
Til 04 C4A C43

Ci121
Cci21
C131
C131
C151
Ci51
C151
Ci71
Ci71
C172
C172
C172
C172
ci81
ci81
C182
C182
C182
C182

C182 78.72(13)
C123 111.2(3)
Cl122 -125.2(3)
C133 80.9(3) .
C132 -155.3(2)
C15B 161. 7(6)
C153 -57.8(5)
C15A -168. 3(4)
C172 -42.6(3)
C172 70.8(3)
C171 100. 7(3)
C171 -138.7(2)
C171 -25.2(3)
N12 43.5(3)
C182 0.6(3)

C182 -119.1(2)

C181 67.2(3) .
C181 -169. 7(2)
C181 -50. 4(2)
N12 35.1(3)
-48(2) .
-162.0(2)
64. 4( 3)
74(2) .
-39.2(3)
-172.82(17)

B

4B

B

B

Ci1B
Ti 11
Ci1B
Ti 11
CliB
CliB
CliB
Cl1iB
Cl14B
Ti 12
Ti 11
C14B
Ti12
Ti 11
C14B
C14B
C14B
C14B
CieB
Ti 12
CieB
Ti 12
CieB
Ci6B
CieB

C42 CAA O4 50(2)

C4A2 CAA C43 -73(2)
CA3 C4A OF -62(2)

C43 CAA C42 60(2)

011 C11A C113
011 C11A C113
011 Cl11A C112
011 C11A C112
C113 C11A 011

69. 4( 15)

-173.9(2)
-56. 1( 15)
60. 6(5) .
-66. 6( 14)

C113 C11A Cl12 58.3(14)

Cl12 Ci11A 011

59. 5( 15)

Cl112 C11A Cl13 -64. 3(15)

014 Cl4A Cl42
014 Cl4A C142
014 Cl4A Cl42
014 Cl4A C143
014 Cl14A C143
014 Cl4A C143
Cl142 Cl4A Q014

-57.5(17) .
-179.17(17)
57. 3(3)
63.1(17)
-58.5(3) .
177.90(17)
55. 8(17)

Cl42 Cl4A CL43 -65.0(17)

C143 Cl14A Q14

-58.9(17)

C143 Cl14A Cl42 62.6(17)

016 C16A C163
016 C16A C163
016 C16A Cl162
016 C16A C162
C163 Cl16A 016

73. 6( 10)
-172.5(9)
-52.5(9)
61. 3(13)
-69.3(9)

C163 CL6A C162 52.8(9)

Cl162 Cl16A 016

60. 5( 10)



Cl6B Cl162 Cl16A

C4A
Ti 2
Til
C4A
Ti2
Til
C4A
C4A
C4A
C4A

Cl1A
C11A
C11A
Ti 11
Cl1A
Ti 11
Cl1A
Cl1A

Cl4A
Ti12
Ti 11
Cl4A
Ti12
Ti 11
Cl4A
Cl4A
Cl4A
Cl4A
C16A
Cl16A
Cl16A
Ti 12
C16A
Ti 12
Cl16A
C16A

C163 - 63. 6( 10)
74(3) . .
175. 2(14)

- 21(5)

-60( 2)

41( 4)

O CAB C42
O 4B C42
o4 CAB C42
O 4B C43
o4 CAB C43 o
O4 CAB C43 -154.8(7)

C42 CAB O4 -72(3)

C42 CAB C43 61(2)

C43 CAB O4 70(2) . . . .
CA3 C4B C42 -72(3) . . .
C112 C11B OL1 -64. 4(19)
C112 C11B C113 63.5(18)
Ol1 Cl11B Cl112 68(2)

Ol1 C11B C112 -37(3) .
Ol1 C11B C113 -63.5(16)
Ol1 Cl1B C113 - 168. 8(3)
C113 C11B C112 - 68.6(19)
C113 Cl11B OL1 64. 5(16)

014
014
014
o4
014
o4
C142
C142
C143
C143
C162
C162

Cl14B C142
Cl4B C142
Cl14B C142
Cl14B C143
Cl14B C143
Cl14B C143
Cl4B 014
Cl14B
Cl14B
Cl14B
Cl16B
Cl6B

o14

016

61.2(18)
154. 1( 8)
-38(3) .
-60. 7( 16)
32(3) . .
-159. 5(7)
-61.5(19)

C143 61. 4(16)

62. 6( 18)

Cl42 -63.1(17)

-64. 6(12)

C163 58.3(11)

016 C16B C162 72.3(13)
OL6 C16B C162 -83.6(18)
016 C16B C163 -58.1(9)
OL6 C16B C163 146.1(6) .
C163 C16B C162 -67.9(13)
C163 C16B OL6 61.2(9)



