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[image: image1.png]rotations were measured on a Perkin Elmer 241 digital polarimeter with a 10-cm path length
(PL) cell. GC analyses were performed on Hewlett Packard 6890 gas chromatograph equipped
with a Supelco 2-4318 column (B-DEX 225, 0.25 mm thick, 025 mm x 30 m). The
measurements were run with a heating rate of 5°C per minute from 50°C to 150°C.
Tetrahydrofuran, toluene, diisopropylamine and C¢D¢ were distilled under nitrogen from
sodium benzophenone ketyl. Methylene chloride and chloroform were distilled form
phosphorus pentachloride under nitrogen. Hexane and pentane were distilled form calcium
hydride under nitrogen. Triethylamine were distilled form calcium hydride under nitrogen. All
chemicals were purchased from Aldrich except where noted. Carbon dioxide (Matheson

Research Purity Grade, 99.995%) was used as received.

Procedure for the ligand synthesis of 3e

To a stirred solution of diisopropylamine (0.35 ml, 2.50 mmol) in THF (15 ml) at 0°C was
added nBuLi (1.6 ml, 2.56 mmol) dropwise. After being stirred for 15 min, the solution was
cooled to -78°C and (4S)-2-methyl-4-r-butyl-4,5-dihydrooxazoline (0.177 g, 1.25 mmol) in
THF (3 ml) was added. The reaction mixture was stirred for 2 h; then a solution of the
corresponding imidoyl chloride (1.25 mmol) in THF (3 ml) was slowly added. When TLC
analysis showed the disappearance of the starting material, the reaction was quenched by
addition of saturated ammonium chloride solution. The slurry was evaporated to dryness, and
water (30 ml) was added. The aqueous layer was extracted with methylene chloride (3 x 30
ml). The combined organic layers were washed with brine and dried (Na,SO,). After filtration,
the solvent was removed under reduced pressure to furnish the crude product. The desired
compound (0.144g, yield: 31%) was purified by flash chromatography (EtOAc/Hexanes = 3:97,
R,=0.25). 'H NMR (CDCl,, 300 MHz) § 10.60 (1H, b, NH), 7.25 (3H, m, ArH), 4.66 (1H, s,
B-CH), 4.14 (1H, m, CH), 4.03 (2H, m, CH.Hy), 3.20 (2H, m, CHMe,), 2.31 (2H, m, CHMe,),
1.24 (6H, dd, J = 7.0 Hz, CHMe,), 1.15 (6H, t, J = 7.0 Hz, CHMe,), 1.05 (3H, d, J = 7.0 Hz,
CHMeMe), 1.00 (3H, d, J = 7.0 Hz, CHMeMe), 0.89 (9H, s, tBu). “C {'H} NMR (CDCl,, 100
MHz) & 166.61, 166.42, 143.04, 142.95, 136.48, 127.09, 126.59, 126.53, 76.05, 75.72, 66.71,
34.14, 28.91, 2615, 25.21, 25.14, 22.54, 22.04, 15.28, 15.20.
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1. Synthesis of Complex 3e
General consideration

All reactions with air-and/or water-sensitive compounds were carried out under dry
nitrogen using 2 Braun Labmaster drybox or standard Schlenk line techniques. NMR spectra
were recorded on a Bruker AF300 ('H, 300 MHz; *C, 75 MHz), a Varian VXR-400 ('H, 400
MHz; “C, 100 I\/in) spectrometer and referenced versus residual solvent shifts.
Crystallographic data were collected using 2 SMART CCD Area Detector System (Mo K, A =
0.71073A), and frames were integrated with the Siemens SAINT program. Gel permeation
chromatography (GPC) analyses were carried out using a Waters instrument (M510 pump,
U6K injector) equipped with Waters UV486 and Milton Roy differential refractive index
detectors, and four 5 um PL Gel columns (Polymer Laboratories; 100 A, 500 A, 1000 A, and
Mixed C porosities) in series. The GPC columns were eluted with tetrahydrofuran at 45°C at
Iml/min and were calibrated using 23 monodisperse polystyrene standards. TGA/DSC
analyses were performed on a Seiko DSC 220C instrument using EXSTAR 6000 processing
software. TGA data were obtained between 30 and 550°C at a heating rate of 20°C/min. The
DSC measurements were made in aluminum crimped pans under nitrogen with a heating rate of

10°C per minute. The reported values originate from the second heating scan. Optical
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To a solution of zinc bis(trimethylsilyl)amide (1.25 ml, 3.10 mmol) in Toluene (5 ml) was
added a solution of IOX(iPr,sBu)-H (1.15 g, 3.10 mmol) in Toluene (5 ml) was added into at
RT. After stirring 20 h at 50°C, the clear yellow solution was dried in vacuo, giving the desired
product in quantitative yield. The light yellow solid was recrystallized from toluene (5 ml) at -
30°C (0.85 g, 46% yield). '"H NMR (C Dy, 300 MHz) 8 7.10 (3H, m, ArH), 4.84 (1H, s, B-CH),
3.82 (2H, m, CH Hy), 3.66 (1H, m, CH), 3.30 (1H, m, J = 7.0 Hz, CHMe,), 3.05 (1H, m, J =
7.0 Hz, CHMe,), 2.47 (1H, m, J = 6.5 Hz, CHMe,), 1.61 (3H, d, J = 7.0 Hz, CHMeMe), 1.30
(3H, d, J = 6.5 Hz, CHMeMe), 1.16 (3H, d, J = 7.0 Hz, CHMeMe), 1.12 (3H, d, J = 7.0 Hz,
CHMeMe), 0.92 (3H, d, J = 7.0 Hz, CHMeMe), 0.82 (3H, d, J = 6.5 Hz, CHMeMe), 0.76 (9H,
s, 1Bu), 0.32 (9H, s, SiMe,), -0.02 (9H, s, SiMe,). C {'H} NMR (C,D,, 75 MHz) § 180.33,
172.00, 143.74, 144.00, 142.99, 125.99, 124.70, 124.07, 72.07, 71.97, 67.39, 34.59, 31.34,
27.99, 27.88, 26.03, 25.81, 25.42, 25.37, 23.90, 22.39, 5.60, 5.54. |

2. Polymerization of cyclohexene oxide and CO, using 3e

In the drybox, 3e (60 mg, 1.0 x 10* mol) and cyclohexene oxide (1.0 ml, 1.0 g, 1.0 x 107
mol) in toluene (3 ml) and a magnetic stir bar were placed in a 60 ml Fischer-Porter bottle. The
vessel was pressurized to 100 psi with CO, and allowed to stir at RT for the desired reaction
time. After evaporating off toluene, the product was dissolved in 1 ml of methylene chloride
and precipitated from 5 ml of methanol. The product was then dried in vacuo to constant
weight. Molecular weight M, and M,, were determined by GPC analysis using a polystyrene
standard. Optical rotation for this sample was [a],”” = -14.7° (¢ = 2.0, CHCL). Other
copolymers were similarly prepared from the corresponding epoxides.

Hydrolysis of polycarbonate (Sample from 3e in Table 1): A round-bottomed flask was
charged with polycarbonate (0.14 g, corresponding to 1.0 mmol of the repeat unit) and NaOH
(80 mg, 2.0 mmol) in MeOH (10 ml). The resulting mixture was refluxed for 3 hours. Then it
was neutralized with aq. HCI (1 M). An aliquot was evaporated to dryness and dissolved in
ether. After passing a short column packing with Na,SO,, 2ul solution was injected into a

chiral GC column (Supelco 2-4318, B-DEX 225, 0.25 mm thick, 025 mm x 30 m). The



[image: image3.png]enantiomeric excess of (R,R)-trans-1,2-cyclohexenediol was determined to be 71% (t; = 18.84

min for (S,S)-trans-1,2-cyclohexenediol and 19.12 min for (R,R)-trans-1,2-cyclohexenediol).
3. C NMR of the poly(cyclohexene oxide-alt-CO,) made using 3e
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poly(cyclohexene carbonate) from 3e
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13C NMR spectra of the carbonyl region of poly(cyclohexene carbonate) prepared with; (a) 3e at
20°C, 100 psi CO, pressure and (b) 1 at 20°C, 100 psi CO, pressure ( 100 MHz, CDCl,).
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X-ray crystal structure of 3e. C;HyN;0Si,Zn, M = 595.32, monoclinic, a = 11.4881(1), b =
13.9886(1), ¢ = 22.0242(3) A, U = 3426.23(6) A®, T = 173(2) K, space group P2(1), Z = 4,
wWMo-K,) = 0.811 mm™, 20704 reflections measured, 14040 unique (R,, = 0.0867) which were
used in all calculations. The final wR(F?) was 0.1158. Selected bond lengths (A) and bond
angles (deg): Zn(1)-N(1) 1.955(3), Zn(1)-N(2) 1.963(3), Zn(1)-N(3) 1.883(3), Si(1)-N(3)
1.720(3), Si(2)-N(3) 1.724(4), N(1)-Zn(1)-N(2) 96.96(13), N(1)-Zn(1)-N(3) 124.87(13), N(2)-
Zn(1)-N(3) 137.77(13), Si(1)-N(3)-Zn(1) 115.8(2), Si(2)-N(3)-Zn(1) 121.8(2), Si(1)-N(3)-Si(2)
122.4(2).



[image: image5.png]Table 1. Crystal data and structure refinement for 3e.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

4

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

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

Absolute structure parameter

Largest diff. peak and hole

3e

C30 H55 N3 0 Si2 Zn
595.32

173(2) K

0.71073 A
Monoclinic

P2(1)

a=11.4881(1) A
b=13.9886(1) A

= 22.0242(3) A
3426.23(6) A3

4

1.154 Mg/m3

0.811 mm-!

1288

0.40 x 0.30 x 0.20 mm?
0.96 to 28.18°.

o= 90°.
B =104.524(1)°.
Y = 90°.

~l4<=h<=14, -18<=k<=17, -1 3<=]<=27

20704

14040 [R(int) = 0.0867]
SADABS

0.927982 and 0.549853

Full-matrix least-squares on F2

14040/ 1 /667

0.708

R1=0.0473, wR2 = 0.1031
R1=0.0666, wR2 = 0.1158
-0.006(9)

0.688 and -0.420 e.A"3



[image: image6.png]Table 2. Atomic coordinates { x 10%) and equivalent isotropic displacement parameters (ﬁ\zx 103)

for 3e. U{eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X Yy z Uleq)
Zn(1) 4012(1) 2378(1) 1448(1) 19(1)
Si(1) S148(1) 543(1) 13D 24(1)
Si(2) 3628(1) 1698(1) 48(1) 25(1)
o) 5982(2) 3441(2) 3114(1) 33(1)
N(D) 5295(3) 2888(2) 2130(2) 20(1)
N(2) 2661(3) 2943(2) 1719(2) 18(1)
N(@3) 4240(3) 1507(2) 836(2) 21(D)
() 5018(3) 3223(3) 2639(2) 22(1)
CQ2) 3885(3) 3396(3) 2736(2) 25(1)
C(3) 2780(4) 3318(3) 2297(2) 22(1)
C(4) 1675(3) 3645(3) 2504(2) 24(1)
C(5) 1829(4) 4677(3) 2765(2) 38(1)
C(6) 1399(4) 2978(4) 2996(2) 42(1)
(7 6607(3) 2980(3) 2211(2) 25(1)
C(8) 7039(4) 3113(4) 2923(2) 36(1)
9 6938(4) 3795(3) 1815(2) 30(1)
C(10) 6375(4) 3617(4) 1122(2) 41(1)
c(n 8316(4) 3818(4) 1918(3) 46(1)
Cc12) 6503(5) 4766(3) 2000(3) 47(1)
C3) 1521(3) 2967(3) 1263(2) 20(1)
C(14) 846(3) 2118(3) 1127(2) 24(1)
C(15) -189(4) 2127(3) 625(2) 36(1)
C(16) -516(4) 2937(4) 275(2) 42(1)
c(imn 115(4) 3782(3) 424(2) 33(1)
C(18) 1147(3) 3813(3) 924(2) 27(1)
C(19) 1801(4) 4764(3) 1096(2) 30(1)
C20) 935(4) 5551(4) 1181(3) 50(2)
c2h 2474(5) 5088(4) 619(3) 67(2)
C(22) 1141(4) 1232(3) 1532(2) 26(1)
C(23) 1483(5) 377(3) 1179(2) 42(1)
C(24) 102(4) 972(4) 1823(3) 47(1)
C25) 5277(4) 384(3) 1972(2) 32(1)
C(26) 6723(4) 672(3) 1024(2) 39(1)
c@2n 4542(4) -599(3) 708(2) 34(1)
C(28) 3078(4) 2953(4) -91(2) 40(1)
C(29) 2299(4) 919(4) -290(2) 39(1)
C(30) 4745(4) 1507(4) -435(2) 37(1)
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Si(1A)
Si(2A)
O(1A)
N(1A)
N(2A)
N(3A)
C(1A)
C(2A)
C(3A)
C(4A)
C(5A)
C{6A)
C(7A)
C(8A)
C(9A)
C(10A)
C(11A)
C(124)
C(13A)
C(14A)
C(15A)
C(16A)
C(17A)
C(18A)
C(19A)
C(20A)
C(21A)
C(22A)
C(23A)
C(24A)
C(254)
C(26A)
C(27A)
C(28A)
C(29A)
C(30A)

2587(1)
3950(1)
3663(1)
2905(2)
3195(3)

928(3)
3424(3)
2421(3)
1162(3)

471(3)
-880(3)

-1155(4)
-1449(4)

4432(3)
4177(4)
5180(4)
5301(4)
6440(4)
4611(5)

192(3)
-335(3)
-938(4)

-1029(4)

-550(4)
56(3)
518(4)
-451(5)
1638(6)
-323(4)
379(4)

-1589(4)

3104(4)
5594(4)
3751(4)
3267(4)
2699(4)
5269(4)

-1384(1)
469(1)
776(1)
-2337(2)
-1905(2)
-1832(2)
-537(2)
-2134(3)
-2194(3)
-2089(3)
2274(3)
-3249(3)
-1487(4)
-1990(3)
-2143(4)
-2786(3)
-2580(4)
-2772(4)
-3769(3)
-1862(3)
-1006(3)
-1038(3)
-1881(4)
2712(4)
-2730(3)
-3679(3)
-4445(4)
-4028(4)
-82(3)
704(3)
260(4)
629(3)
413(4)
1587(3)
-2037(3)
-54(4)
-569(4)

3577(1)
3909(1)
4988(1)
1880(1)
2884(2)
3273(2)
4201(2)
2369(2)
2246(2)
2674(2)
2422(2)
2120(3)
1963(2)
2794(2)
2087(2)
3195(2)
3884(2)
3073(3)
3031(3)
3718(2)
3869(2)
4345(2)
4661(2)
4494(2)
4018(2)
3833(2)
3716(3)
4303(3)
3511(2)
3923(2)
3197(3)
3073(2)
3913(2)
4344(2)
5117(2)
5384(2)
5416(2)

19(1)
23(1)
24(1)
31(1)
21(1)
21(1)
19(1)
22(1)
23(1)
20(1)
24(1)
39(1)
40(1)
23(1)
34(1)
32(1)
48(1)
46(1)
56(2)
20(1)
24(1)
35(1)
40(1)
38(1)
25(1)
28(1)
65(2)
69(2)
27(1)
38(1)
45(1)
32(1)
38(1)
34(1)
37(1)
37(1)
41(1)




[image: image8.png]Table 3. Bond lengths [A] and angles [°] for 3e.

Zn(1)-N(3) 1.883(3) C(19)-C(21) 1.521(7)
Zn(1)-N(1) 1.955(3) C(19)-C(20) 1.526(6)
Zn(1)-N(2) 1.963(3) C(22)-C(23) 1.531(6)
Si(1)-N(3) 1.720(3) C(22)-C(24) 1.533(6)
Si(1)-C(25) 1.873(5) Zn(1A)-N(3A) 1.886(3)
Si(1)-C(26) 1.877(5) Zn(1A)-N(2A) 1.958(3)
Si(1)-C(27) 1.877(4) Zn(1A)-N(1A) 1.971(3)
Si(2)-N(3) 1.724(4) Si(1A)-N(3A) 1.720(3)
Si(2)-C(28) 1.864(5) Si(1A)-C(25A) 1.866(4)
$i(2)-C(29) 1.871(5) Si(1A)-C(27A) 1.878(5)
Si(2)-C(30) 1.880(5) Si(1A)-C(26A) 1.888(4)
o()-C(1) 1.354(4) Si(2A)-N(3A) 1.718(3)
O(1)-C(8) 1.455(5) Si(2A)-C(28A) 1.861(5)
N(1)-C(1) 1.325(5) Si(2A)-C(29A) 1.870(5)
N(D-C(T) 1.479(5) Si(2A)-C(30A) 1.872(4)
N(2)-C(3) 1.351(5) O(1A)-C(1A) 1.360(5)
N(2)-C(13) 1.437(5) O(1A)-C(8A) 1.443(4)
C(1)-C(2) 1.392(6) N(1A)-C(1A) 1.294(5)
C(2)-C(3) 1.394(5) N(1A)-C(7A) 1.487(5)
C(3)-C(4) 1.522(5) N(2A)-C(3A) 1.340(5)
C(4)-C(6) ’ 1.523(6) N(2A)-C(13A) 1.446(5)
C(4)-C(5) 1.548(6) C(1A)-C(2A) 1.406(5)
C(7)-C(8) 1.533(6) C(2A)-C(3A) 1.384(6)
C(7)-C(9) 1.540(6) C(3A)-C(4A) 1.534(5)
C(9)-C(10) 1.520(6) C(4A)-C(5A) 1.516(6)
C(9)-C(12) 1.538(6) C(4A)-C(6A) 1.526(6)
C9-C(11) 1.543(6) C(7A)-C(8A) 1.526(6)
C(13)-C(18) 1.409(6) C(TA)-C(9A) 1.541(6)
C(13)-C(14) 1.409(5) C(9A)-C(10A) 1.516(7)
C(14)-C(15) 1.406(6) C(9A)-C(12A) 1.527(7)
C(14)-C(22) 1.514(6) C(9A)-C(11A) 1.537(6)
C(15)-C(16) 1.370(7) C(13A)-C(18A) 1.411(6)
C(16)-C(17) 1.383(7) C(13A)-C(14A) 1.418(5)
C(17)-C(18) 1.402(6) C(14A)-C(15A) 1.396(6)
C(18)-C(19) 1.527(6) C(14A)-C(22A) 1.517(6)



[image: image9.png]C(15A)-C(16A)
C(16A)-C(17A)
C(17A)-C(18A)
C(18A)-C(19A)

N(3)-Zn(1)-N(1)
N(3)-Zn(1)-N(2)
N()-Zn{1)-N{2)
N(3)-Si(1)-C(25)
N(3)-8i(1)-C(26)
C253-Si(H)-C(26)
N(3)-Si(1)-C(27)
C(25)-Si{(1)-C(27)
C(26)-Si(1)-C(27)
N(3)-S1(2)-C(28)
N(3)-8i(2)-C(29)
C(28)-Si(2)-C(29)
N(3)-Si(2)-C(30)
C28)-S1(2)-C(30)
C(29)-Si(2)-C(30)
C(H-O(1)-C(8)
C(1)-N(D-C(7)
C(1)-N(1)-Zn(1)
C(T-N(13-Zn(1)
C(3)-N(2)-C(13)
C3-N(-Zn(1)
C13)-N2)-Zn( D)
Si(1)-N(3)-Si(2)
SI(1)-N(3)-Zn(1)
Si(2)-N(3)-Zn(1)
N(D-C(H-O(h
N(D-C(1)-C(2)
O(D)-C(1)-C(2)
C-C(2)-C(3)
N(2)-C(3)-C(2)
N(2)-C(3)-C(4)
C2)-C(3)-Cl4)

1.386(7)
1.375(7)
1.396(6)
1.522(6)

124.87(13)
137.77(13)
96.96(13)
109.8(2)
113.802)
106.4(2)
112.3(2)
107.7(2)
106.5(2)
110.2(2)
113.3(2)
105.9(2)
112.6(2)
107.0(2)
107.3(2)
106.6(3)
108.7(3)
118.9(3)
132.4(3)
20.5(3)
22.8(2)
16.6(3)
22.4(2)
115.8(2)
121.8(2)
114.2(3)
128.5(3)
117.2(4)
127.2(4)
122.9(4)
120.2(3)
116.9(4)

1
1
|
1

10

C(19A)-C(20A)
C(19A)-C(21A)
C(22A)-C(23A)
C(22A)-C(24A)

C(3)-C(4)-C(6)
C(3)-C(4)-C(5)
C(6)-C(4)-C(5)
N(1)-C(7)-C(8)
N(1)-C(T)-C(9)
C(8)-C(7)-C(9)
O(1)-C(8)-C(7)
C(10)-C(9)-C(12)
C(10)-C(9)-C(7)
C(12)-C(9)-C(7)
C(10)-C(9)-C(11)
C(12)-C(9)-C(11)
C(7)-C(9)-C(11)
C(18)-C(13)-C(14)
C(18)-C(13)-N(2)
C(14)-C(13)-N(2)
C(15)-C(14)-C(13)
C(15)-C(14)-C(22)
C(13)-C(14)-C(22)
C(16)-C(15)-C(14)
C(15)-C(16)-C(17)
C(16)-C(17)-C(18)
C(17)-C(18)-C(13)
C(17)-C(18)-C(19)
C(13)-C(18)-C(19)
C(21)-C(19)-C(20)
C(21)-C(19)-C(18)
C(20)-C(19)-C(18)
C(14)-C(22)-C(23)
C(14)-C(22)-C(24)
C(23)-C(22)-C(24)

NGA}Zn(1A)-N(2A)

1.520(6)
1.516(6)
1.522(6)
1.522(6)

111.5(4)
111.53)
109.3(4)
101.1(3)
112.6(3)
115.3(4)
104.8(3)
109.1(4)
110.1(4)
111.2(4)
108.3(4)
109.4(4)
108.8(4)
121.2(3)
119.6(3)
119.0(3)
118.1(4)
119.4(4)
122.3(3)
120.6(4)
121.3(4)
120.3(4)
118.4(4)
119.2(4)
122.4(3)
109.3(4)
113.1(4)
111.3(4)
112.9(4)
110.9(4)
110.6(4)
136.42(14)
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N(3A)-Si(1A)-C(27A)
C(25A)-Si(1A)-C(27A)
N(3A)-Si(1A)-C(26A)
C(25A)-Si(1A)-C(26A)
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N(2A)-C(3A)-C(2A)
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C(16A)-C(15A)-C(14A)
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C(20A)-C(19A)-C(18A)
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[image: image11.png]Table 4. Anisotropic displacement parameters (A2x 103)for 3e. The anisotropic
displacement factor exponent takes the form: -2_2[ h2a*2ull +  +2hka*b*Ul2 ]

ylt U2 Uu33 u?3 yl3 pl2
Zn{1} I5(1) 18(1) 23(hH -2(H) 51 D
Si(1) 22(1) 21(1) 28(1) -1(1) 5D 51
Si(2} 23(H) 30(1) 22(1) -1 5D HD
o 20(1) 47(2) 28(2) -10(1) o o
N(D) 11(2) 17(2) 31(2) -2(2) 5(1) -2(1)
N(2) 12(2) 17(2) 23(2) -2(1) (D 118}
N(3} 15(2) 22(2) 26(2) -5(1) 6(1) 2(H
C(1) 17(2) 21(2) 23(2) -1(2) -4(2) -2(2)
C(2) 21(2) 30(2) 23(2) -6(2) 7(2) -2(2)
C(3) 24(2) 16(2) 27(2) 0(2) 7(2) 0(2)
C(4) 18(2) 28(2) 29(2) -9(2) 10(2) 02
(5 38(3) 30(3) 51(3) -12(2) 22(2) 4(2)
C(6) 42(3) 37(3) 54(3) 5(2) 28(2) 72y
C(h 12(2) 24(2) 39(3) 1(2) 5(2) 2(2)
C(8) 14(2) 50(3) 40(3) -5(2) 0(2) 4(2)
C(9) 17(2) 28(3) 46(3) 1(2) 6(2) -4(2)
C1o 34(2) 51(3) 38(3) 9(3) 10(2) -12(3)
Cn 20(2) 56(4) 63(4) 3(3) 8(2) -6(2)
C(12) 44(3) 24(2) 71(4) 1(3) 13(3) -6(2)
C(13) 132y - 22(2) 25(2) -2(2) 5(2) 2(2)
C(14) 19(2) 25(2) 28(2) -2(2) 3(2) 0(2)
C(15) 24(2) 44(3) 36(3) -4(2) 2(2) -6(2)
C(16) 30(2) 46(3) 40(3) 5(2) -11(2) 3(2)
C(17) 32 30(3) 36(3) 8(2) 3(2) 8(2)
C(18) 17(2) 27(2) 37(3) 7(2) 8(2) 4(2)
C(19) 29(2) 17(2) 43(3) 42) 10(2) 7(2)
CQR0) 35(3) 30(3) 83(4) -12(3) 13(3) 11(2)
Cc2n 77(4) 37(3) 109(6) -2(3) 66(4) -15(3)
C(22) 19(2) 21(2) 35(3) 2 3(2) -10(2)
cas 51(3) 23(2) 52(3) -2(2) 13(3) 0(2)
C(24) 37(3) SH3) 57(4) 10(3) 18(3) -14(2)
C(25) 36(2) 29(2) 30(3) 2(2) 4(2) 7(2)
C(26) 28(2) 39(3) 48(3) 4(2) 7(2) 13(2)
C(2h 48(3) 22(2) 32(3) -4(2) 10(2) 2(2)
C(28) 39(3) 47(3) 33(3) 9(2) 9(2) 12(2)
C(29) 29(2) 56(3) 30(3) -5(2) 2(2) -3(2)

C(30) 38(3) 45(3) 31(3) -4(2) 15(2) 4(2)
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[image: image13.png]Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (Azx 103)

for 3e.
X y z Uleq)

H2A) 3863(3) 3588(3) 3147(2) 30
H(4A) 972(3) 3637(3) 2129(2) 29
H(5A) 1104(4) 4866(3) 2894(2) 56
H(5B) 1954(4) 5114(3) 2440(2) 56
H(5C) 2525(4) 4704(3) 3128(2) 56
H(6A) 685(4) 3208(4) 3118(2) 62
H(6B) 2086(4) 2964(4) 3364(2) 62
H(6C) 1248(4) 2332(4) 2821(2) 62
H(7A) 6931(3) 2363(3) 2091(2) 30
H(8A) 7337(4) 2502(4) 3131(2) 43
H(8B) 7692(4) 3593(4) 3029(2) 43
H(10A) 6647(4) 2998(4) 1001(2) 61
H(10B) 6619(4) 4125(4) 873(2) 61
H(10C) 5497(4) 3614(4) 1046(2) 61
H(l11A) 8695(4) 3932(4) 2363(3) 70
H(11B) 8537(4) 4332(4) 1666(3) 70
H(11C) 8592(4) 3204(4) 1791(3) 70
H(12A) 6861(5) 4885(3) 2446(3) 70
H(12B) 5625(5) 4760(3) 1922(3) 70
H(12C) 6746(5) 5273(3) 1751(3) 70
H(15A) -665(4) 1566(3) 528(2) 43
H(16A} -1189(4) 2918(4) -78(2) 51
H(17A) -152(4) 4343(3) 187(2) 40
H(19A) 2405(4) 4676(3) 1506(2) 36
H(20A) 499(4) 5344(4) 1488(3) 75
H(20B) 361(4) 5680(4) 778(3) 75
H(20C) 1390(4) 6133(4) 1331(3) 75
H(21A} 3029(5) 4583(4) 562(3) 100
H(21B) 2929(5) 5670(4) 770(3) 100
H(21C) 1898(5) 5219(4) 217(3) 100
H(22A) 1854(4) 1387(3) 1885(2) 31
H(23A) 1666(5) -174(3) 1462(2) 63
H(23B) 2191(5) 538(3) 1028(2) 63
H(23C) 810(5) 218(3) 822(2) 63

14



[image: image14.png]H(24A)
H(24B)
H(24C)
H(25A)
H(25B)
H(25C)
H(26A)
H(26B)
H(26C)
H(27A)
H(27B)
H(27C)
H(28A)
H(28B)
H(28C)
H(29A)
H(29B)
H(29C)
H(30A)
H(30B)
H(30C)
H(2AA)
H(4AA)
H(SAA)
H(5AB)
H(5AC)
H(6AA)
H(6AB)
H(6AC)
H(7AA)
H(8AA)
H(SAB)
H(10D)
H(10E)
H(10F)
H(11D)
H(11E)
H(11F)
H(12D)
H(12E)

314(4)
-624(4)
-49(4)
4472(4)
5673(4)
5752(4)
6702(4)
7184(4)
7104(4)
4464(4)
3751(4)
5093(4)
3743(4)
2433(4)
2770(4)
2538(4)
2002(4)
1662(4)
5056(4)
5411(4)
4350(4)
740(3)
-1255(3)
-784(4)
-832(4)
-2028(4)
-1264(4)
-2323(4)
-1127(4)
4857(3)
4387(4)
4649(4)
5668(4)
5809(4)
4503(4)
6375(4)
6943(4)
6804(4)
4535(5)
3813(5)

399(4)
847(4)
1504(4)
313(3)
944(3)
-190(3)
758(3)
95(3)
1229(3)
-536(3)
-734(3)
-1125(3)
3395(4)
3061(4)
3061(4)
246(4)
1052(4)
1051(4)
853(4)
1961(4)
1610(4)
-2319(3)
-2246(3)
-3745(3)
-3287(3)
-3346(3)
-862(4)
-1576(4)
-1516(4)
-1366(3)
-1564(4)
-2689(4)
-1950(4)
-3069(4)
-2588(4)
-2906(4)
-3260(4)
-2141(4)
-3902(3)
-3779(3)

15

2083(3)
1488(3)
2083(3)
2042(2)
2201(2)
2121(2)
580(2)
1183(2)
1263(2)
256(2)
782(2)
874(2)
77(2)
120(2)
-542(2)
-229(2)
-739(2)
-77(2)
-375(2)
-303(2)
-880(2)
1824(2)
2785(2)
2420(3)
1749(3)
1995(3)
2166(2)
1837(2)
1592(2)
2903(2)
1879(2)
1991(2)
3990(2)
4139(2)
3969(2)
2629(3)
3332(3)
3180(3)
2586(3)
3115(3)

71
71
71
49



[image: image15.png]- Ty .. N

H(12F)
H(15B)
H(16B)
H(17B)
H(19B)
H(20D)
H(20E)
H(20F)
HQID)
H(IE)
HQIF)
H(22B)
H(23D)
H(23E)
H(23F)
H(24D)
H(24E)
H(24F)
H(25D)
H(2SE)
H(25F)
H(26D)
H(26E)
H(26F)
H(Q7D)
HQTE)
HQTF)
H(28D)
H(28E)
H(28F)
H(29D)
H(29E)
H(29F)
H(30D)
H(30E)
H(30F)

5121(5)
-1293(4)
-1423(4)
-634(4)
741(4)
-1169(5)
-654(5)
-154(5)
2254(6)
1943(6)
1442(6)
92(4)
364(4)
1213(4)
11(4)
-1545(4)
2033(4)
-2005(4)
3193(4)
3424(4)
2251(4)
6078(4)
5828(4)
5730(4)
4189(4)
2895(4)
4067(4)
3738(4)
2408(4)
3446(4)
2854(4)
2888(4)
1851(4)
5491(4)
5788(4)
5370(4)

-4257(3)
-472(3)
-1885(4)
-3288(4)
3572(3)
-4209(4)
-4601(4)
-5020(4)
-3527(4)
-4602(4)
-4180(4)
21403)
1286(3)
497(3)
834(3)
857(4)
371(4)
227(4)
54(3)
1182(3)
733(3)
329(4)
1008(4)
-128(4)
1524(3)
1685(3)
2135(3)
-2469(3)
2139(3)
2167(3)
628(4)
218(4)
-192(4)
93(4)
-1005(4)
-687(4)

3287(3)
4455(2)
4992(2)
4707(2)
3428(2)
3412(3)
41113)
3549(3)
$730)
4139(3)
4700(3)
31712)
3674(2)
4090(2)
2712)
2971(3)
3517(3)
2901(3)
2834(2)
2896(2)
3052(2)
4345(2)
3741(2)
3656(2)
4785(2)
4316(2)
4158(2)
4921(2)
4929(2)
5568(2)
5338(2)
5831(2)
5192(2)
5353(2)
5254(2)
5865(2)

84
42
48
45
33
97
97
97
103
103
103
32
58
58
58
68
68
68
49
49
49
58
58
58
52
52
52
55
55
55
55
55
55
61
61
61

16




