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Anhang A: Bestimmung der Enantiomerenuberschiisse

Essigsaure(1-phenethylallyl)ester (1b)

1b

HPLC

Gerat: HP 1090 Liquid Chromatograph

Saule: Daicel OD-H, 25cm x4.6 mm kombiniert mit Vorsaule Daicel OD-H,
5cm x 4.6 mm

Bedingungen: flow 0.5 ml/min; Druck ca. 20-25 bar; A = 210 nm; Eluens: Hexan/ i-
PrOH 99.5:0.5

Retentionszeiten: tr [(R)-(-)-1b] = 20.1 min, tr [(S)-(+)-1b] = 22.6 min

abs. Konfiguration: Rontgenstrukturanalyse des Esters aus dem bei der enzym-

katalysierten Acetylierung verbleibenden Alkohol und (-)-Camphansaurechlorid.
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Abbildung 1. HPLC-Diagramm von rac-1b.
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Reprasentatives Chromatogramm
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Abbildung 2. HPLC-Diagramm von Enantiomeren-angereichertem 1b, Probe der
Drehwertbestimmung (BB 245, 95.5% ee (R), [a]5 =-1.5°, ¢ =1.17, CHCly).



Anhang A: Bestimmung der Enantiomerenuberschiisse

1-Phenylallylmalonsauredimethylester (3a)

MeO,C.__CO_Me

Ph:[/

3a

HPLC

Gerat: HP 1090 Liquid Chromatograph

Saule: Daicel OD-H, 25cm x4.6 mm kombiniert mit Vorsaule Daicel OD-H,
5cm x 4.6 mm

Bedingungen: flow 0.5 ml/min; Druck 30 bar; A =210 nm; Eluens: Hexan/ i-PrOH
99.5:0.5

Retentionszeiten: tr [(R)-(+)-3a] = 28.9 min, tr [(S)-(-)-3a] = 31.6 min; Regioisomer: tg
[(E)-4a] = 45.1 min

abs. Konfiguration durch Vergleich des Drehwertes mit Literaturdaten®
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Abbildung 3. HPLC-Diagramm von rac-3a.

8 J. Lehmann, G. C. Lloyd-Jones, Tetrahedron 1995, 51, 8863-8874. Die Zuordnung (S)-(-)-3a
erfolgte durch chemische Korrelation zu (S)-(+)-Phenylbernsteinsduredimethylester.
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Reprasentatives Chromatogramm
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Abbildung 4. HPLC-Diagramm von Enantiomeren-angereichertem 3a, Probe der
Drehwertbestimmung (BB 298b, 86% ee (R), [a]5 = +27.22°, ¢ = 0.85, CHCly).



Anhang A: Bestimmung der Enantiomerenuberschiisse

1-Phenethylallylmalonsauredimethylester (3b)

MeO,C.__CO,Me

3b

HPLC

Gerat: HP 1090 Liquid Chromatograph

Saule: Daicel OD-H, 25cm x4.6 mm kombiniert mit Vorsaule Daicel OD-H,
5cm x 4.6 mm

Bedingungen: flow 0.5 ml/min; Druck ca. 20-25 bar; A = 210 nm; Eluens: Hexan/ i-
PrOH 99.5:0.5

Retentionszeiten: tg [(R)-(+)-3b] = 32.2 min, tg [(S)-(-)-3b] = 34.3 min; Regioisomer:
tr [(E)-4b] = 49.6 min

abs. Konfiguration durch Analogieschluf3: 1.) Bildung des (R)-Enantiomers bei
Alkylierung von 2a und 2c mit (S,S,S)-L15; 2.) Retention der Konfiguration bei Ir-
katalysierter allylischer Alkylierung von Enantiomeren-angereichertem Essigsaure(1-

phenylallyl)ester (1a) mit Triphenylphosphit als Ligand.
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Abbildung 5. HPLC-Diagramm von rac-3b.
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Reprasentative Chromatogramme
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Abbildung 6. HPLC-Diagramm von Enantiomeren-angereichertem 3b, Probe der
Drehwertbestimmung (BB 181, 93% ee (R), [a]2 = +11.42°, ¢ = 0.63, CHC).
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Abbildung 7. HPLC-Diagramm von Enantiomeren-angereichertem 3b, Probe mit der
besten erzielten Enantioselektivitat mit Ligand (R)-L2 (BB 179b, 86% ee (R)).




Anhang A: Bestimmung der Enantiomerenuberschiisse

2-(1-Methylallyl)malonsauredimethylester (3c)

MeO,C.__CO_Me

p@

3c

GC

Geréat: HP 5890 Gas Chromatograph, Series I

Séaule: Chiraldex y-Cyclodextrin-TA, 30 m x 0.25 mm
Bedingungen: Saulenvordruck 100 kPa Helium, Flow 80 ml/min

Temperaturprogramm: 50-100 °C mit 1 °C min™

Retentionszeiten: tg[(R)-(+)-3c] = 35.7 min, tg[(S)-(-)-3c] = 36.7 min; Regioisomere:

tr[(E)-4c] = 43.8 min, tg[(Z2)-4c] = 45.8 min

abs. Konfiguration durch Vergleich des Drehwertes mit Literaturdaten®
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Abbildung 8. GC-Diagramm von rac-3c.

§

P. A. Evans, J. D. Nelson, J. Am. Chem. Soc. 1998, 120, 5581-5582, Supporting Information. Die

Zuordnung (S)-(-)-3c wurde aufgrund der Retention der Konfiguration bei der Rh-katalysierten

allylischen Alkylierung getroffen.

Als Probe fiir die Messung des Drehwertes diente ein Reaktionsprodukt aus der Substitution von
Enantiomeren-angereichertem Substrat mit katalytischen Mengen eines achiralen Liganden (Tri-
phenylphosphit). Im Chromatogramm besald der erste Peak (tg = 35.7 min) die gréRere Flache (BB

157, 85% ee (R), [a]5 =+12.1°, ¢ =1.23, CHCl).
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Reprasentatives Chromatogramm
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Abbildung 9. GC-Diagramm von Enantiomeren-angereichertem 3c, Probe mit der
besten erzielten Enantioselektivitat (BB 306b, 82% ee (R)).



Anhang A: Bestimmung der Enantiomerenuberschiisse

1-Isopropylallylmalonsauredimethylester (3d)

MeOZC COZMe

=

3d

GC

Gerat: HP 5890 Gas Chromatograph, Series II

Séaule: Chiraldex y-Cyclodextrin-TA, 30 m x 0.25 mm

Bedingungen: Saulenvordruck 100 kPa Helium, Flow 80 mil/min
Temperaturprogramm: 50-100 °C mit 1 °C min™, dann 20 min bei 100 °C
Retentionszeiten: tr[(R)-(+)-3d] = 44.8 min, tr[(S)-(-)-3d] = 46.3 min; Regioisomer:
tr[(E)-4d] = 56.7 min

abs. Konfiguration durch Analogieschlu3: Bildung des (R)-Enantiomers bei
Alkylierung von 2a und 2c mit (S,S,S)-L15.
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Abbildung 10. GC-Diagramm von rac-3d.



Anhang A: Bestimmung der Enantiomerentberschisse

Reprasentative Chromatogramme
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Abbildung 11. GC-Diagramm von Enantiomeren-angereichertem 3d, Probe der Dreh-
wertbestimmung (BB 281a, 66% ee (R), [a]> = +0.07°, ¢ = 0.54, CHCl3).
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Abbildung 12. GC-Diagramm von Enantiomeren-angereichertem 3d, Probe mit der
besten erzielten Enantioselektivitat (BB 304b, 94% ee (R)).
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2-[1-(Methoxymethoxymethyl)allyllmalonsauredimethylester (3e)

MeO,C.__CO,Me

MO Mo\ji/

3e

GC

Geréat: HP 5890 Gas Chromatograph, Series I

Saule: Chiraldex y-Cyclodextrin-TA, 30 m x 0.25 mm

Bedingungen: Saulenvordruck 100 kPa Helium, Flow 80 ml/min
Temperaturprogramm: 50-100 °C mit 10 °C min~*, dann 60 min bei 100 °C
Retentionszeiten: tg[(R)-(+)-3€] = 54.1 min, tg[(S)-(-)-3e] = 55.8 min

abs. Konfiguration durch Analogieschluf3: Bildung des (R)-Enantiomers bei

Alkylierung von rac-1b und rac-1c mit (R)-L2.
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Abbildung 13. GC-Diagramm von rac-3e.
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Reprasentatives Chromatogramm
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Abbildung 14. GC-Diagramm von Enantiomeren-angereichertem 3e, Probe mit der
besten erzielten Enantioselektivitat (BB 290b, 79% ee (R), [a]5 =+23.33°,¢ = 0.69,
CHCly).



Anhang A: Bestimmung der Enantiomerenuberschiisse

2-{1-[2'-(Methoxymethoxy)ethyl]allyl}malonsauredimethylester (3f)

MeO,C.__CO,Me

3f

HPLC

Gerat: HP 1090 Liquid Chromatograph

Saule: Daicel OD-H, 25cm x4.6 mm kombiniert mit Vorséule Daicel OD-H,
5cm x 4.6 mm

Bedingungen: flow 0.5 ml/min; Druck ca. 20-25 bar; A = 210 nm; Eluens: Hexan/ i-
PrOH 95:5

Retentionszeiten: tr [(R)-(-)-3f] = 23.2 min, tr [(S)-(+)-3f] = 24.6 min; Regioisomer: tr
[(E)-4f] = 28.9 min

abs. Konfiguration durch Analogieschlu3: Bildung des (R)-Enantiomers bei

Alkylierung von rac-1b und rac-1c mit (R)-L2.
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Abbildung 15. HPLC-Diagramm von rac-3f.



Anhang A: Bestimmung der Enantiomerentberschisse

Reprasentatives Chromatogramm
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Abbildung 16. HPLC-Diagramm von Enantiomeren-angereichertem 3f, Probe der
Drehwertbestimmung (BB 291b, 70% ee (R), [a]5 =-1.40°, ¢ = 0.76, CHCIy).



Anhang A: Bestimmung der Enantiomerenuberschiisse

Benzyl-(1-phenethylallyl)-tosylamin (40b)

TS\N/Bn

Ph/\)\/

40b

HPLC

Gerat: HP 1090 Liquid Chromatograph

Saule: Daicel OD-H, 25cm x4.6 mm kombiniert mit Vorséule Daicel OD-H,
5cm x 4.6 mm

Bedingungen: flow 0.5 ml/min; Druck ca. 20-25 bar; A =210 nm; Eluens: Hexan/ i-
PrOH 95:5

Retentionszeiten: tg[(R)-(-)-40b] = 23.8 min, tg[(S)-(+)-40b] = 27.9 min; Regioisomer:
tr[(E)-41b] = 38.2 min

abs. Konfiguration durch Vergleich des Drehwertes mit Literaturdaten®
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Abbildung 17. HPLC-Diagramm von rac-40b.

8 P. A Evans, J. E. Robinson, J. D. Nelson, J. Am. Chem. Soc. 1999, 121, 6761-6762, Supporting

Information. Dort wird die Zuordnung (R)-(-)-40b aufgrund der Retention der Konfiguration bei der
Rh-katalysierten allylischen Alkylierung vorgenommen.
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Reprasentatives Chromatogramm
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Abbildung 18. HPLC-Diagramm von Enantiomeren-angereichertem 40b, Probe der
Drehwertbestimmung (BB 416a, 11% ee (S),[a]5 = +7.55°, ¢ = 0.58, CHCl,).



Anhang B: Kristallstrukturdaten

Kristallstrukturdaten von 7

Tabelle 1: Kristalldaten und Strukturverfeinerung fur 7.

Strukturkennzeichen
Summenformel
Molmasse
Temperatur
Wellenlange
Kristallsystem
Raumgruppe

Z

Gitterkonstanten

Zellvolumen

Dichte (berechnet)
Absorptionskoeffizient p
Kristallform

KristallgroRRe

Gemessener Theta-Bereich
Indexgrenzen

Gemessene Reflexe
Unabhangige Reflexe
Beobachtete Reflexe
Absorptionskorrektur
Max/min Transmission
Strukturverfeinerung
Daten/Restraints/Parameter
Goodness-of-fit an F?
R-Werte (1>20(1))
Flack-Parameter

Max/min Restelektronendichte

bb4

C21H2604
342.42

200(2) K
0.71073 A
Monoclinic

P2,

2

a=7.6989(3) A
b =12.4705(5) A
c= 10.093654) A y=90°
954.68(7) A

1.191 g/cm®

0.081 mm™

polyhedron

0.64 x 013 x 0.13 mm®

2.05 bis 25.02 °

-9<h<9, -14<k<14, -12<I<12
8026

3350 (R(int) = 0.0525)

2568 (1 >20(l))

Semi-empirical from equivalents
1.07 and 0.80

Full-matrix least-squares an F?
3350/1/330

1.06

R1 =0.043, wR2 = 0.086
-1.4(12)

0.15 und -0.17 eA”

a=90°

Tabelle 2: Atomkoordinaten und aquivalente isotrope Auslenkungsparameter (A%)
fr 7. Ueq wird berechnet als ein Drittel der Spur des orthogonalen Uj

B = 99.8880(10) °

Tensors.

Atom X y z Ueq
O1 -0.1074(3) -0.8782(2) -0.8864(2) 0.0547(5)
02 -0.2017(2) -0.7169(1) -0.9655(2) 0.0406(5)
03 -0.4211(4) -0.5486(2) -1.0045(2) 0.0941(9)
04 -0.3715(2) -0.5225(1) -1.2134(2) 0.0395(5)
Ci1 -0.1467(3) -0.8188(2) -0.9806(3) 0.0399(6)
C2 -0.1450(4) -0.8362(2) -1.1290(3) 0.0396(6)
C3 -0.1408(7) -0.9526(3) -1.1702(4) 0.0634(9)
H3A -0.018(6) -0.981(4) -1.142(4) 0.111(16)
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H3B
H3C
C4
H4A
H4B
Cs
H5A
H5B
C6
C7
C8
H8A
H8B
H8C
C9
HOA
HO9B
HOC
C10
Cl1
H11
C12
H12
C13
H13A
H13B
Cl4
H14A
H14B
C15
H15A
H15B
Cl6
C1v
H17
C18
H18
C19
H19
C20
H20
C21
H21

-0.159(4)
-0.236(5)
0.0128(4)
0.115(4)
0.028(4)
-0.0502(4)
0.026(4)
-0.060(4)
-0.2329(3)
-0.3047(3)
-0.3227(5)
-0.355(4)
-0.223(5)
-0.414(4)
-0.4797(4)
-0.472(5)
-0.570(4)
-0.511(4)
-0.3500(4)
-0.4827(4)
-0.540(3)
-0.3625(5)
-0.266(8)
-0.3768(6)
-0.287(6)
-0.491(6)
-0.6241(4)
-0.699(3)
-0.564(3)
-0.7453(4)
-0.795(4)
-0.681(4)
-0.9024(3)
-0.9212(5)
-0.831(4)
-1.0653(5)
-1.071(4)
-1.1926(5)
-1.293(4)
-1.1782(5)
-1.277(5)
-1.0336(4)
-1.028(4)

-0.950(3)
-0.991(3)
-0.7660(3)
-0.787(2)
-0.781(2)
-0.6508(3)
-0.605(2)
-0.609(2)
-0.6690(2)
-0.7659(2)
-0.7478(3)
-0.819(3)
-0.717(3)
-0.703(2)
-0.8079(3)
-0.825(3)
-0.752(2)
-0.880(3)
-0.5739(2)
-0.4274(2)
-0.422(2)
-0.3343(3)
-0.350(4)
-0.2391(3)
-0.172(4)
-0.220(4)
-0.4477(2)
-0.384(2)
-0.457(2)
-0.5409(2)
-0.527(2)
-0.614(2)
-0.5522(2)
-0.6402(2)
-0.700(3)
-0.6493(3)
-0.718(3)
-0.5710(3)
-0.579(3)
-0.4837(3)
-0.427(3)
-0.4744(3)
-0.411(3)

-1.274(4)
-1.144(3)
-1.1529(3)
-1.096(3)
-1.249(3)
-1.1354(3)
-1.064(3)
-1.216(3)
-1.1002(2)
-1.1889(2)
-1.3409(3)
-1.394(3)
-1.370(3)
-1.371(3)
-1.1579(3)
-1.062(4)
-1.184(3)
-1.207(3)
-1.0967(3)
-1.2334(3)
-1.154(3)
-1.2494(3)
-1.293(5)
-1.2054(4)
-1.221(4)
-1.148(5)
-1.3552(3)
-1.373(2)
-1.432(3)
-1.3357(3)
-1.247(3)
-1.324(3)
-1.4471(2)
-1.5331(3)
-1.518(3)
-1.6349(3)
-1.695(3)
-1.6531(3)
-1.729(3)
-1.5672(3)
-1.586(4)
-1.4657(3)
-1.408(3)

0.085(11)
0.064(11)
0.0490(7)
0.056(9)
0.055(8)
0.0458(7)
0.052(8)
0.051(8)
0.0332(6)
0.0337(6)
0.0458(7)
0.067(9)
0.064(10)
0.044(8)
0.0481(8)
0.080(11)
0.051(8)
0.070(9)
0.0418(7)
0.0395(7)
0.043(7)
0.0554(8)
0.14(2)
0.0782(11)
0.121(15)
0.145(19)
0.0402(6)
0.024(6)
0.051(8)
0.0405(6)
0.048(7)
0.048(8)
0.0372(6)
0.0483(8)
0.059(9)
0.0606(9)
0.081(11)
0.0645(10)
0.067(9)
0.0637(10)
0.085(11)
0.0503(8)
0.062(9)
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Tabelle 3: H-Atomkoordinaten und isotrope Auslenkungsparameter (AZ) far 7.

Atom X y z Ueq
H3A -0.018(6) -0.981(4) -1.142(4) 0.111(16)
H3B -0.159(4) -0.950(3) -1.274(4) 0.085(11)
H3C -0.236(5) -0.991(3) -1.144(3) 0.064(11)
H4A 0.115(4) -0.787(2) -1.096(3) 0.056(9)
H4B 0.028(4) -0.781(2) -1.249(3) 0.055(8)
H5A 0.026(4) -0.605(2) -1.064(3) 0.052(8)
H5B -0.060(4) -0.609(2) -1.216(3) 0.051(8)
HBA -0.355(4) -0.819(3) -1.394(3) 0.067(9)
H8B -0.223(5) -0.717(3) -1.370(3) 0.064(10)
H8C -0.414(4) -0.703(2) -1.371(3) 0.044(8)
H9A -0.472(5) -0.825(3) -1.062(4) 0.080(11)
HO9B -0.570(4) -0.752(2) -1.184(3) 0.051(8)
H9C -0.511(4) -0.880(3) -1.207(3) 0.070(9)
H11 -0.540(3) -0.422(2) -1.154(3) 0.043(7)
H12 -0.266(8) -0.350(4) -1.293(5) 0.14(2)
H13A -0.287(6) -0.172(4) -1.221(4) 0.121(15)
H13B -0.491(6) -0.220(4) -1.148(5) 0.145(19)
H14A -0.699(3) -0.384(2) -1.373(2) 0.024(6)
H14B -0.564(3) -0.457(2) -1.432(3) 0.051(8)
H15A -0.795(4) -0.527(2) -1.247(3) 0.048(7)
H15B -0.681(4) -0.614(2) -1.324(3) 0.048(8)
H17 -0.831(4) -0.700(3) -1.518(3) 0.059(9)
H18 -1.071(4) -0.718(3) -1.695(3) 0.081(11)
H19 -1.293(4) -0.579(3) -1.729(3) 0.067(9)
H20 -1.277(5) -0.427(3) -1.586(4) 0.085(11)
H21 -1.028(4) -0.411(3) -1.408(3) 0.062(9)

Kristallstrukturdaten von 42

Tabelle 1: Kristalldaten und Strukturverfeinerung fur 42.

Strukturkennzeichen
Summenformel
Molmasse
Temperatur
Wellenlange
Kristallsystem
Raumgruppe

Z

Gitterkonstanten

Zellvolumen
Dichte (berechnet)

bb1

C11H17Bralr

501.27

200(2) K

0.71073 A

Orthorhombic

Pna2,

4

a=15.7268(5)A a=90°
b=745223)A B=90°
c=10.5425(5)A y=90°
1235.57(9) A®

2.695 g/cm®



Anhang B: Kristallstrukturdaten

Absorptionskoeffizient p
Kristallform

Kristallgrof3e

Gemessener Theta-Bereich
Indexgrenzen

Gemessene Reflexe
Unabhangige Reflexe
Beobachtete Reflexe
Absorptionskorrektur
Max/min Transmission
Strukturverfeinerung
Daten/Restraints/Parameter
Goodness-of-fit an F?
R-Werte (1>20(1))
Flack-Parameter

Max/min Restelektronendichte

17.235 mm™

polyhedron

0.22 x 0.20 x 0.10 mm”

2.59 bis 25.30 °

-18<h<18, -8<ks5, -12<I<12
5208

1886 (R(int) = 0.0669)

1654 (1 >20(l))

Semi-empirical from equivalents
0.30 and 0.14

Full-matrix least-squares an F?
1886/1/127

1.07

R1 =0.058, wR2 =0.139
0.11(5)

2.87 und -4.66 eA™

Tabelle 2: Atomkoordinaten und aquivalente isotrope Auslenkungsparameter (AZ) far
42. Ugq wird berechnet als ein Drittel der Spur des orthogonalen Uj

Tensors.
Atom X y z Ueq
Irl -0.4173(1) -0.3308(1) -0.2505(1) 0.0210(3)
Brl -0.4115(1) -0.2229(4) -0.4792(2) 0.0387(7)
Br2 -0.3858(1) -0.6452(3) -0.3481(3) 0.0338(6)
C1 -0.3152(12) -0.129(3) -0.220(2) 0.033(6)
C2 -0.2794(11) -0.300(2) -0.243(3) 0.027(4)
C3 -0.2359(12) -0.406(3) -0.144(2) 0.031(5)
C4 -0.2962(12) -0.538(3) -0.077(2) 0.034(5)
C5 -0.3892(14) -0.483(3) -0.076(2) 0.038(6)
C6 -0.4162(14) -0.317(5) -0.041(3) 0.055(10)
C7 -0.3532(16) -0.175(3) 0.011(2) 0.040(6)
Cs8 -0.3243(14) -0.045(3) -0.086(2) 0.039(6)
C10 -0.5605(13) -0.418(4) -0.229(4) 0.064(10)
Cl1 -0.5547(14) -0.253(4) -0.282(4) 0.075(13)
C12 -0.5077(13) -0.099(4) -0.217(3) 0.059(9)




Anhang B: Kristallstrukturdaten

Tabelle 3: H-Atomkoordinaten und isotrope Auslenkungsparameter (AZ) fur 42.

Atom X y z Ueq
H3A -0.2110 -0.3239 -0.0806 0.038
H3B -0.1887 -0.4741 -0.1838 0.038
H4A -0.2913 -0.6563 -0.1194 0.040
H4B -0.2770 -0.5527 0.0114 0.040
H7A -0.3809 -0.1079 0.0807 0.048
H7B -0.3029 -0.2368 0.0465 0.048
H8A -0.2687 0.0050 -0.0603 0.046
H8B -0.3655 0.0552 -0.0907 0.046

Kristallstrukturdaten von 43
Tabelle 1: Kristalldaten und Strukturverfeinerung fur 43.

Strukturkennzeichen bb2

Summenformel C17H2:Clolr

Molmasse 488.44

Temperatur 200(2) K

Wellenlange 0.71073 A

Kristallsystem Monoclinic

Raumgruppe P2i/n

Z 4

Gitterkonstanten a=6.8597(1) A a=90°

Zellvolumen

Dichte (berechnet)
Absorptionskoeffizient p
Kristallform

Kristallgrof3e

Gemessener Theta-Bereich
Indexgrenzen

Gemessene Reflexe
Unabhangige Reflexe
Beobachtete Reflexe
Absorptionskorrektur
Max/min Transmission
Strukturverfeinerung
Daten/Restraints/Parameter
Goodness-of-fit an F?
R-Werte (1>20(1))

Max/min Restelektronendichte

b = 20.9350(3) A
c= 11.1414(2) A
1585.48(4) A’
2.046 g/cm®
8.746 mm™
polyhedron

0.14 x 0.08 x 0.06 mm®

1.95 bis 25.57 °

-7<h<8, -23<k<25, -13<I<13
11653

2761 (R(int) = 0.0336)

2301 (I >20(1))

Semi-empirical from equivalents
0.67 and 0.58

Full-matrix least-squares an F?
2761 /12 /209

1.09

R1 =0.023, wR2 = 0.048

0.60 und -0.74 eA”

y=190°

B = 97.7240(10) °



Anhang B: Kristallstrukturdaten

Tabelle 2: Atomkoordinaten und &quivalente isotrope Auslenkungsparameter (A%) fiir
43. Ueq wird berechnet als ein Drittel der Spur des orthogonalen Uj

Tensors.
Atom X y z Ueq
Irl -0.4383(1) -0.1186(1) 0.1820(1) 0.0194(12)
Cl1 -0.2466(2) -0.0265(1) 0.1482(1) 0.0317(3)
Cl2 -0.1291(2) -0.1586(1) 0.2914(12) 0.0316(3)
C1 -0.675(4) -0.0537(14) 0.1783(15) 0.019(5)
C2 -0.572(2) -0.0480(7) 0.2988(12) 0.031(4)
C3 -0.5491(15) -0.0969(5) 0.3781(9) 0.027(3)
C4 -0.4006(10) -0.0921(3) 0.4944(5) 0.0404(16)
C5 -0.2288(12) -0.0605(3) 0.5265(8) 0.060(2)
C6 -0.1275(11) -0.0665(5) 0.6385(10) 0.078(3)
C7 -0.1934(12) -0.1048(5) 0.7208(7) 0.071(3)
C8 -0.3600(14) -0.1389(4) 0.6905(7) 0.063(2)
C9 -0.4629(10) -0.1326(3) 0.5782(7) 0.0486(19)
C10 -0.5096(8) -0.2207(3) 0.2049(5) 0.0284(13)
Cl1 -0.6836(8) -0.1902(3) 0.1591(6) 0.0308(14)
Cl12 -0.7788(8) -0.1966(3) 0.0277(6) 0.0375(16)
C13 -0.7210(8) -0.1430(3) -0.0527(6) 0.0374(15)
Cl4 -0.5155(8) -0.1180(3) -0.0125(5) 0.0276(12)
C15 -0.3501(8) -0.1569(3) 0.0198(5) 0.0240(12)
Ci16 -0.3543(8) -0.2294(3) 0.0116(5) 0.0305(14)
C17 -0.3920(8) -0.2617(3) 0.1299(6) 0.0363(15)
CiB -0.712(6) -0.055(2) 0.189(3) 0.051(14)
C2B -0.639(3) -0.0744(13) 0.310(2) 0.054(8)
C3B -0.464(2) -0.0575(8) 0.3705(12) 0.037(5)

Tabelle 3: H-Atomkoordinaten und isotrope Auslenkungsparameter (AZ) fur 43.

Atom X y z Ueq
H5 -0.1789 -0.0336 0.4691 0.072
H6 -0.0085 -0.0434 0.6591 0.094
H7 -0.1232 -0.1079 0.8001 0.086
H8 -0.4049 -0.1673 0.7475 0.076
H9 -0.5801 -0.1566 0.5574 0.058
H10 -0.5034 -0.2347 0.2911 0.034
H11 -0.7795 -0.1856 0.2187 0.037
H12A -0.7398 -0.2380 -0.0048 0.045
H12B -0.9236 -0.1967 0.0252 0.045
H13A -0.7289 -0.1587 -0.1369 0.045
H13B -0.8160 -0.1074 -0.0520 0.045
H14 -0.4855 -0.0768 -0.0517 0.033
H15 -0.2254 -0.1378 -0.0012 0.029
H16A -0.2269 -0.2446 -0.0101 0.037



Anhang B: Kristallstrukturdaten

H16B  -0.4585 -0.2425 -0.0540 0.037
H17A  -0.4633 -0.3023 0.1104 0.044
H17B  -0.2642 -0.2721 0.1782 0.044

Kristallstrukturdaten von 45

Tabelle 1: Kristalldaten und Strukturverfeinerung fur 45.

Strukturkennzeichen
Summenformel
Molmasse
Temperatur
Wellenlange
Kristallsystem
Raumgruppe

Z

Gitterkonstanten

Zellvolumen

Dichte (berechnet)
Absorptionskoeffizient p
Kristallform

KristallgroRRe

Gemessener Theta-Bereich
Indexgrenzen

Gemessene Reflexe
Unabhangige Reflexe
Beobachtete Reflexe
Absorptionskorrektur
Max/min Transmission
Strukturverfeinerung
Daten/Restraints/Parameter
Goodness-of-fit an F?
R-Werte (1>20(1))

Max/min Restelektronendichte

bb3

CsoHz1lr0O7P

918.92

200(2) K

0.71073 A

Monaoclinic

C2/c

8

a=30.500(19) A a=90°
b =9.995(4) A B=117.75(3) °
¢ =24.107(10) A y=90°
6503(6) A°

1.877 g/lcm®

8.267 mm™

needle

0.23 x 0.04 x 0.01 mm®

1.91 bis 27.49 °

-36<h<23, -12<k<3, -31<I<30
11422

6114 (R(int) = 0.1018)

3842 (1 >2a(1))

Semi-empirical from equivalents
0.96 and 0.73

Full-matrix least-squares an =
6114 /0/ 363

1.09

R1 =0.084, wR2 = 0.198

3.93 und -2.90 eA”




Anhang B: Kristallstrukturdaten

Tabelle 2: Atomkoordinaten und aquivalente isotrope Auslenkungsparameter (A%)
flr 45. Ugq wird berechnet als ein Drittel der Spur des orthogonalen Uj

Tensors.

Atom X y z Ueq
Irl -0.1498(1) 0.5070(2) -0.0498(1) 0.0220(2)
Ir2 -0.1657(1) 0.2267(1) -0.0697(1) 0.0248(3)
P1 -0.1629(2) 0.6038(6) -0.1351(3) 0.0257(13)
O1 -0.1558(6) 0.5557(16) -0.1922(8) 0.035(4)
02 -0.2197(6) 0.6419(15) -0.1739(7) 0.029(4)
03 -0.1344(7) 0.7464(16) -0.1186(9) 0.046(5)
04 -0.0736(5) 0.4301(14) -0.0143(7) 0.025(3)
05 -0.0989(6) 0.2410(16) -0.0696(8) 0.035(4)
06 -0.1402(6) 0.4517(15) 0.0401(7) 0.029(4)
o7 -0.1277(6) 0.2375(15) 0.0273(7) 0.032(4)
Ci1 -0.1087(9) 0.514(2) -0.1906(12) 0.035(6)
C2 -0.0633(10) 0.528(3) -0.1374(12) 0.041(7)
C3 -0.0219(10) 0.487(3) -0.1399(13) 0.039(6)
C4 -0.0255(11) 0.426(4) -0.1913(16) 0.066(10)
C5 -0.0715(12) 0.410(4) -0.2447(15) 0.071(11)
C6 -0.1144(11) 0.449(2) -0.2429(13) 0.044(7)
C7 -0.2456(9) 0.635(2) -0.1377(11) 0.026(5)
Cs8 -0.2940(9) 0.684(2) -0.1647(12) 0.033(6)
C9 -0.3177(10) 0.683(2) -0.1285(12) 0.037(6)
C10 -0.2927(10) 0.635(2) -0.0655(12) 0.034(6)
Cl1 -0.2435(10) 0.583(2) -0.0409(11) 0.033(6)
Cl12 -0.2208(8) 0.5789(19) -0.0793(10) 0.022(5)
C13 -0.1171(8) 0.780(2) -0.0575(12) 0.028(5)
Cl14 -0.0963(9) 0.909(2) -0.0372(14) 0.037(7)
Ci15 -0.0800(10) 0.945(2) 0.0259(15) 0.047(8)
Cil6 -0.0814(9) 0.853(3) 0.0675(14) 0.041(7)
C17 -0.1029(8) 0.730(2) 0.0473(10) 0.027(5)
C18 -0.1187(8) 0.686(2) -0.0119(12) 0.029(6)
C19 -0.0125(9) 0.288(2) -0.0139(14) 0.045(8)
C20 -0.0644(8) 0.324(2) -0.0345(11) 0.029(5)
C21 -0.1033(12) 0.316(3) 0.1298(11) 0.053(8)
c22 -0.1254(9) 0.335(3) 0.0614(11) 0.031(5)
C23 -0.2038(10) 0.261(2) -0.1670(11) 0.033(6)
C24 -0.1943(9) 0.122(2) -0.1563(10) 0.026(5)
C25 -0.2349(9) 0.021(2) -0.1630(11) 0.029(5)
C26 -0.2351(10) 0.000(2) -0.1008(11) 0.035(6)
Cc27 -0.2183(10) 0.119(2) -0.0549(14) 0.038(7)
C28 -0.2375(8) 0.249(2) -0.0771(12) 0.028(5)
C29 -0.2774(9) 0.280(3) -0.1450(12) 0.045(7)
C30 -0.2571(10) 0.310(2) -0.1902(11) 0.035(6)




Anhang B: Kristallstrukturdaten

Tabelle 3:  H-Atomkoordinaten und isotrope Auslenkungsparameter (AZ) fur 45.

Atom X y z Ueq
H2 -0.0612 0.5659 -0.1001 0.050
H3 0.0097 0.5022 -0.1052 0.047
H4 0.0037 0.3934 -0.1915 0.079
H5 -0.0732 0.3715 -0.2818 0.085
H6 -0.1463 0.4313 -0.2767 0.053
H8 -0.3099 0.7164 -0.2065 0.040
H9 -0.3508 0.7141 -0.1453 0.045
H10 -0.3087 0.6386 -0.0399 0.041
H11 -0.2267 0.5507 0.0010 0.040
H14 -0.0934 0.9699 -0.0656 0.045
H15 -0.0681 1.0330 0.0397 0.056
H16 -0.0673 0.8747 0.1108 0.049
H17 -0.1070 0.6740 0.0763 0.032
H19A 0.0075 0.3696 -0.0055 0.068
H19B -0.0100 0.2360 -0.0467 0.068
H19C -0.0001 0.2344 0.0245 0.068
H21A -0.1100 0.2248 0.1387 0.079
H21B -0.1177 0.3803 0.1474 0.079
H21C -0.0674 0.3301 0.1488 0.079
H25A -0.2677 0.0545 -0.1943 0.034
H25B -0.2290 -0.0660 -0.1781 0.034
H26A -0.2135 -0.0770 -0.0795 0.042
H26B -0.2692 -0.0242 -0.1095 0.042
H29A -0.3000 0.2020 -0.1611 0.054
H29B -0.2973 0.3572 -0.1440 0.054
H30A -0.2582 0.4082 -0.1970 0.042

H30B  -0.2786 0.2677 -0.2311 0.042




o,o m,o o,H m,a o,.N m,N o,m m,m o.,v m,v o,m m,m o,o m,@ o,n m,m
T jﬁi}t&»
ZH ¢ L9¢ge : dsS
wdd /T0- : dois
wdd pg, L ueis |
xxx SIS13WEIEE 10|d HIAN AT xxx 7
ZH 0T'0 : a1 7
00000000 - 49
+xx SI310WRIRY BUISSDI01d 4 7
89/¢¢ : at 7
wdd y120°07 MS
ZHWN LELTSET'00E T04S
90dd1nd
ZH 00°00¢€ : ¢0
z : :
HZLELTS 10 =
97 : SN
YO
4 : Sd
xxx S1910WRIRG UOIISINDIY 4xx 7
[ :ONJOYd
81T : ONdX3 ,

T><*)

AIHTANDAEA

m\LVAwou S73.14vd €1000 NI 190 99



e
©
o
~
0
~

1S.0'T

ZH ¢ L9¢ge dsS
wdd z1°0- dois
wdd 69°2 uels

xxx SIS13WEIEE 10|d HIAN AT xxx
ZH 0T'0 a1
00000000 49

+xx SI310WRIRY BUISSDI01d 4
89/.¢¢ aL

wdd ¥720°02 MS
ZHWN LELTSET'00E T04S
90dd1nd

ZH 00°00¢€ ¢0

ZH ¢L'ELTS 10

97 SN
4 Sd
xxx S1910WRIRG UOIISINDIY 4xx
4 -ONJ0dd
A} . ONdX3
joLtou : JNVN

wxx S1B1OWERIEY BIRQ JUBIIND 4yx

T><*)

AIHTANDAEA

(<D

8.G8'0
6898°0
1188°0
60680
L6VL'T
0€LL'T
056.'T
TL18'T
16€8°T
2198'1T
2€88'T

ARG

§906'T

|esbaju|

WO

!
i
F

92867
€986'%
0066
€800°G
§520°S
2620°S
82€0°G
Y6ET'G —/
GSPT'G—/
6YT'S
€55T°G—
209T°G—
6V.LT'G
86.T1'G —|

5€8T'—)
0802°S —
6212'S—|
81126 —
8859'G —

1289'G —
¥¥69'G —
¥9TL°'S —]
L6EL'S —]
679G —
ovLL s
009¢°L

ST1314v48 €100dJ NI G dd



638£960'7209  d™MS

v8€97 “ IS

ZHIN 9/9€€ET'00€ 4
8916ap 986'G2T- ©  0JHd
wdd €50'97 135440
xxx S1010WRIRG BUISSEI0Id 4xx
) 162 “ el
89/2€ “ ail

ZH 9607209 U ms
wdd $720'00 MS
ZHIN LELTSET'00€ 104S
ZH ZLELTS 70
v “ SN

ZHIN 00000€T°00€ 749
¥ xx SIRJBWRIRY UONISINDIY 4y4
14 © ONOOYd

111 © ONdX3
07TV IN JWYN

4 xx SJ21OWEIRY IR Q IUBIIND yx

(wdd)

G0 07 G'T 0¢ g'¢ Sy 0'G g'g 09 g9 0L 08
I T T T T
w N N [l N O Ll
- © o © o |wo o S
~ © o © n (© o —
w © w w N o o @
o o o — N |o o E=]
.p 2
/ J
y
\/ﬂ/o\/o\
g
0
() T T

T 1T 1T T T T TT

N WwWww AP OCOITOITOTIOTIOT1O10101010O101 0101010101 0107

= w o oo oo MWW WwwWwAcRMRRRSRNI~0000©®®

o g1wW w o P WWOo A ~JOOOSOOOSONWWUIUINNOEF WUlo

w O W 0O W P WoORFRr POOOOWNOUIOWUIOUIUIO O W WO

~ NDoo~N B~ PR, POONOWOODUINFENEF OO WN
uvewysq €700d NI ST 11



(wdd)

00 S0 0T g1 0¢ 4 0¢ g'¢ oY gy 0§ G'g 09 G'9 0L G’
_____________________/_u_oo____________A_.b___/u___________/_u_______/u_.l_,___.L____________________
= | ~ ||lo o - o o =)
W [ = ol ol oo o —
N W o L o N o o @D
[ ~||lo w o [N o le
Dlv
6G8€960'v209  d™MmS
78€97 : IS
ZHIN 9/9€€ET00€ 45
931f9p ££5°€9- : 0O Hd
wdd €50°97 © 135440
xxxS100WRIRY BUISSEI0Id 4xx
N 162 : EN
89.¢C¢ : al
ZH 960'v209 4 ms
wdd $720'00 MS
ZHIW LELTSET'00E  TO4S %o<o/
ZH ¢L'¢elTS : 10 0
oT : SN e
ZHIN 00000€T'00€ 149 0
¥ xx SIR1BWRIRG UONISINDIY 4y4
14 © ONJ0Yd
[y © ONdX3
408TVIN : JNVN
v xx SIBIBWEIRY IR QIUBLIND 4y _\_NE _ l{__ _ _LX_TJEIJJJJJ
P e e w 0w 0w w ~ GTOICIOI 010101 T LT G101 01 01 01 o1 O
00 00 W WWo w o1 o1 ol [$2] PPN WLWWE DS~~~ —~ 00 00
~NOF WO M~ owor [{=) DO WWNWOWOHOOO WA NOF WO
ok oo N> w U1 O 0o w OO0 WNNFRFRPPUUIOFRPRORFRPUOINON DS
oo o~uo o100 o o P NP ~NWOoO JWOWOooMN WW oo W

uvewysq €700d NI 6T 11



ZH /E'€T : s 00T T 0z Gz 0E gE 0y gy 0§ §s 09 g9 0L gL
wdd z0°0- o dos SRR s ol o e
wdd §9°2 : TS g 18 |8 g gl g g8 £
+xx SIB18WEIRC 10/d MINN AT xxx B
ZH 0T'0 : a7 ™ ﬁs§Jﬁgx <
00000000 : g9 7
wxx SIO10WEIEY BUISSBI0Id sy : 7 7
89.2¢ : al 7
wdd 6ez6'Te MS
ZHIN 00000£T°008  £04S 7
ZHIN 00000£T°008  ¢O4S
ZHIN ¥¥2SPET'008  TO4S 7
T£0000€'T9T 9y
0gbz 504d1Nd :
28sSN 10T : [Tld
ZH 000 : €0
ZH 000 : Z0
ZH lEvesy 10
1o © €oNN
o © ZONN
HT © TONN
91 : SN
z : sa
000z ¢z das p31va ﬂ\ﬁﬂ&\)/(\;a
985 0000000°T : [1la WO
1 94dad9d
wxx Si9loWEIRY co_:w_:co< P
1 "ONDO0Yd
1 © ONdX3
07149 D JNVYN xﬂ\k ﬂxi 17 T&%kT#fJJJJ 7fwaJ

T><*)

AIHTANDAEA

g S|ayed €000 ul 0TT 94



o
o
[re)
o
<
-
0
-
o

8€80°9 -
C666'T [ <«
C€00'T M
0000°T

|esbaju|

ZH G8'99¢¢ s
wdd y1°0- : dois
wdd sg', : uels
xxx SIS13WEIEE 10|d HIAN AT xxx :
ZH 0T'0 a1
00000000 49
+xx SI310WRIRY BUISSDI01d 4
89/.¢¢ aL
wdd ¥720°02 MS
ZHWN LELTSET'00E T04S
90dd1nd
ZH 00°00¢€ ¢0
ZH ¢L'ELTS 10
97 SN X
4 Sd VO
xxx S1910WRIRG UOIISINDIY 4xx
4 -ONJ0dd
117 . ONdX3
jo0tne o JWVYN 17 iﬁfjfjjjjjj

T><*)

AIHTANDAEA

(<D

ST1314dv4a €100dJ NI 96¢ d4



(wdd)
gz o0¢ g¢ o0y S 0§ §5 09 §9 0L S/

00 g0 07 g7 0

T

o~

vOL6'TL

19v6'¢C
¢LT6'T

= TLL6C[

|eibaiu|

_J
=)
=

638£960'7209  d™MS

78€9T : IS
ZHI Z/9€€€T'00€ 4
sslfep 1£8°92T- ©  0OHd
wdd 55097 © 135440
xxxS100WRIRY BUISSB0Id sxx
) 162 : El
89.2¢ : al

ZH 960'v209 4 ms
wdd $720'00 MS

ZHIN LELTSET00€ T04S >\/\O/\O/
ZH ¢L'ELTS . 10
91 “ SN /__\o
ZHW 00000€T°00¢€ 1449 0
¥ xx SIR1BWRIRG UONISINDIY 4y4
4 - ONJOud
[44) . ONdX3
400TNC . JNVYN

x xx SI913WEIRG BIRQ IUBIIND x4 Xi_ Xk_

160G
sezg'vl
0029V ——

RN N WwWwww orTortororororor ot oron
OoOWWWww w o101 o DO OO N~~~ oo
1w o1 N o U106 00O PLWOoOOORFRrUINO NS
~N o B~ OO S, 0o OO OWOoOOoOONNWR~OI
N o1 oo gro1o o PO O~NW~NOO N

uuewys1€10dI NI CE 1L



e
™
o
~
w©
<
o
w
e
7y
o
©

[T}
©
<
~
0
~

ZH 86°/,9¢¢ s
wdd 90°0- : dois
wdd 27, : uels

xxx SIS13WEIEE 10|d HIAN AT xxx
ZH 0T°0 ; g7
000000070 : g9

+xx SI310WRIRY BUISSDI01d 4
89/.¢¢ : aL

wdd y7/0°0¢ MS
ZHWN LELTSET'00E T04S
90dd1nd

ZH 00°00¢€ : ¢0

ZH ¢L'ELTS : 10

97 : SN
4 : Sd
xxx S1910WRIRG UOIISINDIY 4xx
4 -ONJ0dd
€0T . ONdX3
400ENC : JNVN

wxx S1B1OWERIEY BIRQ JUBIIND 4yx

T><*)

AIHTANDAEA

(<D

0S10°C [
0000'T -5

96G8'G |
|esbaju|

Z ud

an‘00” >o%oenm

-\
-
5
1

G067 € ——
6evL'E
L0S8°€
¥.88'€
87.0'y
0€0T'¥
9TIT'¥
86ET' Y
L¥90°S
¥890°G
80L0'G
7060'S
1760'S
8160°G
Le0T'S
150T°S
89¥T'S
L1ST'S
€6GT'S
€EE6'S
¢096°G

oo oo NN~~~
wovooo PN
SO NGO @ © =W o
NO B oOwo O1= W g o
oo 0o ©© wh oGO

S|gleg €1009 ul v 44



00 S0 0T ST 0'¢ §C 0¢ §'¢ W4 Sy 0'S S’ 09 S9 0L S'L

T T S R | L1 Lo | T R B | TR T T E B L1 L1 T N B | L I N T S E | T T R R T L | Y R L1 R T
~ o] e - = - - w] ™
[ w || o ol & © ° | o s
~ N o Py w © o w | w =
© w N o ~ (=23 o = o D
o - ©o (=] ~ =2 o o o nm

B2

ZH 17°99¢¢ ds
wdd 0z'0- : dois
wdd y8°2 ; 1els 7
+xx SIB18WEIRC 10/d MINN AT xxx
ZH 0T°0 : a7
000000070 : 49
+xx SI310WRIRY BUISSDI01d 4
89/2¢ : ait
wdd y120°07 MS
ZHW LELTSET'00E  TO4S
Doydind
ZH 00002 - Z0
ZH ZL°eLT1S 10 =
o ” SN a0 >ofo8n
[ : sa
wxx Si9loWEIRY co_:w_:co/.\ P
[ "OND0Yd
61T . ONdX3
119TZW © JWVYN 7 : 7 Tﬂﬁﬁi{i L XL if Efjﬁ fj

T><*)

AIHTANDAEA

g S73.14vd €1009 NI 280 99



e
7Y
o
©
e
©
o
~
0
~

€210C| w
0000'T
|esbaju|

|
ZH §8'99¢€¢ : dsS
wdd $7°0- : dois
wdd 69, : uels
xxx SI9J3WeEIRH 10|d HIAN AT xxx
ZH 0T'0 : a1
00000000 - 49
+xx SI310WRIRY BUISSDI01d 4
89/2€ ” aL 7
wdd $720°07 ¢ MS 7
ZHWN LELTSET'00E T04S
90dd1nd
ZH 00°00¢€ : ¢0 =z
ZH ¢L'ELTS : 10 z z
aN‘09” o‘ 08N
97 : SN
4 : Sd
vxx SISO WRIRG UOMISINDOY 4y
4 -ONJ0dd
LET . ONdX3
jogeul © 3IWVYN L 17 L L ij 7fjﬂ
soagida

g S7314vd €1009 NI 5.2 99



ZH 86°/,9¢¢ s
wdd 60°0- : dois
wdd g7, : uels

xxx SIS13WEIEE 10|d HIAN AT xxx
ZH 0T°0 ; g7
000000070 : g9

+xx SI310WRIRY BUISSDI01d 4
89/.¢¢ : aL

wdd y7/0°0¢ MS
ZHWN LELTSET'00E T04S
90dd1nd

ZH 00°00¢€ : ¢0

ZH ¢L'ELTS : 10

97 : SN
4 : Sd
xxx S1910WRIRG UOIISINDIY 4xx
4 -ONJ0dd
60T . ONdX3
1080zp : JNVN

wxx S1B1OWERIEY BIRQ JUBIIND 4yx

T><*)

AIHTANDAEA

(<D

9¢10'T

g

N
o
@
]
©

0
4

N
o
a1
@
@

LETB'0
0.€8

€288°0
¥706°0
1299'T
86.9'T
L¥89'T
6T0L°T
080L'T
oveL't
T0€L'T
727"
€69L°T
8¥09

6129'¢C

A

€185
=
=

¥696°€ ——
6999°¢
LYTLE

NI
oo
o @
© o
~ @

=

an‘0o

2%oen

81¢0'S

|esbaju|

6120°S
28L0°S
€¥80°S
SCIT'S
981T'S
€196 ——
¥S$v9°S
9899°G
¥8L9'S
LT0L°S

]

09€L'S

S1314v48 €10Ad NI 9 0T¢ 94



ZH ¢¢'L9€EE : dsS
wdd 60°0- : dois
wdd €97, : ueis

xxx SI9J3WERIC 10|d HINN AT xxx
ZH 0T°0 : a1
00000000 : 99

xxx S1910WRIRY BUISSI0Id xxx
89.¢¢ : al

wdd ¥720°02 MS
ZHWN LELTSET00E T04S
90dd1Nnd

ZH 00°00CE [4e)

ZH ¢L'ELTS : 10

oy : SN
4 : Sd
xxx S19J2WRIRG UONISINDIY 4yx
4 -ONJ0Ydd
01T . ONdX3
10810 : JAVN

vxx S191QWERIRY BIEQ JUBIIND 4yx

<)

AIHTANAG

(<D

(Lo

§'§ 09 g9 0L L

BTET T <

EIGEN

S
=

S

ﬁﬁ%

WWWWWwWwwwww
Wi~~~
WoOOoOONDOWON U
NODONOOINEFE OF
ONPhPWO~NONBEN

_/
—=

YeLS Y —

LETT'S
981T'G
0T¢T'S

\H/O\/O\

an‘oo” >ofosn

YT VT T T 1 11T 1T 71T
oooooaoooaaunoaaaga N
PRFRPRFRPEFEPNNNN 00 00 00 00 00 00 O N
AR UIOCOCOCOOORFRLPNEAEOINNO D
WONUCIOWUITO NN Ol WO o o
RPOOWNRFRONUUIOOOEF NN A O o

S7314v48 €1002 NI 9 06¢ d49



BB 291 B IN CDCL3 BARTELS

BRUKER

ok180f
105

NAME

*** Current Data Parameters ***
EXPNO

G9EG' T —
LESS T
€166 T
SYLG T
T€85' T
2685 T
9165°T
8809'T—
vLT9' T
SYE9'T
0LE9°T
T759°T
L092T
osu'rjé
0r8L TE
v98L T—L
29611
0908°T
1608 T
£818°'T
2628’1
£628'T
9T¥8' T
£968'T
6898'T
21062
Lﬂe'zf
6TE6'C
6276'C

PROCNO:

*** Acquisition Parameters ***

DS
NS

01

2
32
5173.72 Hz

3200.00 Hz

02

PULPROG
SFO1
SW

D

300.1351737 MHz

20.0714 ppm

32768

¥+ Processing Parameters ***

GB

: 0.0000000

0.10 Hz

LB

*** 1D NMR Plot Parameters ***

7.48 ppm
-0.15 ppm

3367.22 Hz

Start
Stop

SR

¢968'T
6500'T

9€00'T

—cremo |l

L€96'C
09.6°¢
9566°¢C

800°€
GEVEE
yGEY' €
STHy €
GE9p' e
9vLyE—|
¥G56%°€
GT0S°€
AR
£225°¢
L0¥G°€
1569°¢€
8T€. '€
G/GG 7
96/5'V
698G
0609t
9T60°G
86TT'G—|
652T°S
GSYT'S
08YT'G—
0L29°G
8859°G
£799°G
9%89°G |
TE£69°'S
ZSTL'S
68T.L G
G6Y. G
0092 L~

L
ERLARLL

L L Ll
—om M

COZMe
>

MeOZC

€¢chee
e

¢6G¢C’e

LS6€°9

L,

S
8960°¢C
—~——

—/ 91960

\ 65407

0000'T

7 [eBaju

0.0

2.5 2.0 1.5 1.0 0.5

3.0

35

6.5 6.0 55 5.0 4.5 4.0
(ppm)

7.0
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AS 44 IN CDCL3 BARTELS

BRUKER

a06uof
102

NAME

*** Current Data Parameters ***
EXPNO

8¥9¢'¢C
169¢°¢C
6¢0€'¢C
T9€€°¢C
€69¢€'¢C
v8LG'¢C
€979'¢C
4414
088¢'€
€96¢°€
¢eee’e
8GveE'E
v0LE'E
6Cvy'e

PROCNO:
*** Acquisition Parameters ***

2
16

3449.90 Hz

DS
NS

CO,Me

MeO,C

2229.00 Hz

02

PULPROG
SFO1

SW

D

200.1334499 MHz

20.1480 ppm

32768

*** Processing Parameters ***

GB

: 0.0000000

0.10 Hz

LB

*** 1D NMR Plot Parameters ***

Start
Stop
SR

7.60 ppm
-0.08 ppm

2340.26 Hz

SRR RAeS

T9.7°€
8609'81

{

819°€
29696 ——

0,99V —

G/82'S
6762'S
0T0€'S
Z82€°S
S0EE'S
9T¥€'5—
06%€'G
155€'S
8£9¢°G
€086
L¥8€'G
968€'S
T6TY'S
S92 |
L657°'S |
997G |
9087'S
088¥%'G -]
TV67'S |
€005
8e15 G

|

18.T°¢

|elbalu|

00.0°¢

71681

|
cro6'y
S
1v05°¢
189L°6
T~ |

TN T

0.5

1.0

15

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

(ppm)
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BB 163 IN CDCL3 BARTELS

BRUKER

au280f

114

2

16
5173.72 Hz

*** Current Data Parameters ***
*** Acquisition Parameters ***

PROCNO:
DS
NS

NAME
EXPNO

6719'T
€8T
69¢8'T
8¢¥8'T
¥168'T
0§58'T
€98'T
L8l
€8.8'T
1968'T
9706'T

€0v9'e
¢L99°C
8989'C
ETTL'C
S6EL°C
8¢9L'¢C
ci8le
7608°C

"

50Ty
sgzrzvk
E8YT Y —\_

69TV —=

£221'S
AR
80T'S
995T'G ——
ST9T'S —/
Isgr'sJF
06T2'G—/
12225 —
9/22'5—
vszzgj
£082'S
2582'G—
1862°G —
658'G —/
168G
76885 —
oore'sj
02€6'S
19v6'S —
9196'S

OH

699T°L

01

Ph

3200.00 Hz

02

PULPROG
SFO1

SW

D

300.1351737 MHz

20.0714 ppm

32768

*** Processing Parameters ***

GB
LB

0.0000000

0.10 Hz

*** 1D NMR Plot Parameters ***

Start
Stop
SR

7.95 ppm
-0.21 ppm

3367.58 Hz

S218'T

oz |

T1€0°C

= 6LYTC [

8TLT'L — —
926T'L
SL6T L
80¢Z'L
009¢°L
¥.92°L
65.2°L

668'G |

00007 [

|esbaju|

0.0

0.5

1.0

1.5

2.0

2.5

3.0

35

T
4.0

4.5

5.0

55

6.0

6.5

7.0

75

(ppm)
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TC 13 IN CDCL3 BARTELS

BRUKER

mal00f

NAME

*** Current Data Parameters ***
EXPNO

99/€€—
GZ6E€
60TY'E |
06EV'E
SE9V'E
9vLyE
9587°€
T667'€ |
0T59'€
8099'€
5989°€
£969°€
€8T’V

088Z'%

7627

0662t
6E0E7
90E¥
SZTE Y
YLTE Y
GEZEY |
60EE7

132

PROCNO:
*** Acquisition Parameters ***

2
16

5173.72 Hz

DS
NS

01

3200.00 Hz

02

PULPROG
SFO1
SW

D

300.1351737 MHz

20.0714 ppm

32768

¥+ Processing Parameters ***

: 0.0000000

GB

0.10 Hz

LB
*** 1D NMR Plot Parameters ***

7.60 ppm
-0.17 ppm

3367.22 Hz

Start
Stop
SR

—G9¢6'¢

0LEEY

69T8'G
0v€8'G |
7258°G |
1958'G—
G186 |
9T68'G |

L

007T6'G—

OH
/O\/o\)\/

— 48960
LLV6°0

6¥28°0

80¥8'T

9§.v'¢

0000'T

EIGEN

6.5 6.0 55 5.0 45 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
(ppm)

7.0



IN CDCL3 BARTELS

TL 17

BRUKER

mal70f

*** Current Data Parameters ***

105

EXPNO

LSET'S
90vT 'S
EVYT S
9EVC S
8¢ S
AT
TT0€'G
090€'G
60T€ S
70€8°G |
L8¥8'G—
Ly98'G-

|
—

PROCNO:
*** Acquisition Parameters ***

2
16

5173.72 Hz

DS
NS

01

3200.00 Hz

02

PULPROG
SFO1
SW

D

300.1351737 MHz

20.0714 ppm

32768

¥+ Processing Parameters ***

: 0.0000000

GB

0.10 Hz

LB
*** 1D NMR Plot Parameters ***

7.57 ppm
-0.15 ppm

3367.58 Hz

Start
Stop
SR

OH

EIGEN

0.0

0.5

5.0

5.5

6.0

6.5

7.0

(ppm)



BB 172 IN CDCL3 BARTELS

BRUKER

no290f
102

*** Current Data Parameters ***
EXPNO

92,1

PROCNO:
*** Acquisition Parameters ***

2
16

5173.72 Hz

DS
NS

01

3200.00 Hz

02

PULPROG
SFO1
SW

D

300.1351737 MHz

20.0714 ppm

32768

¥+ Processing Parameters ***

GB

: 0.0000000

0.10 Hz

LB

*** 1D NMR Plot Parameters ***

Start
Stop
SR

7.66 ppm
-0.15 ppm

3367.22 Hz

2869 T
LTTL HL

£TVLT

56/8'T
€2IT'e
¥8TT' 2
LTYT'Z
826€'C
SL07'Z
v82Y'C
28812
TEVY'Z
9TGY'Z
LE1V'T
2T
T6£9°7 =
1059'Z
1199°Z
12192
2€89'2
L1692
0v0L'Z

|
m— rm

8822'G
GZ€T'S
292G
2€92°S
8992°G
§0.2°S
1062°G
0562°S
1862°S
LLVE'S
Y1666
£9G€'G—|
veLE G
Zr6€ 5
8ETY G
TLEV'6
82..°G
876G
£808°G
¥0£8°G |
258G
L7986
62886

A

ST19'S

EIGEN

0.0

0.5

1.0

1.5

2.0

25

3.0

35

4.0

45

5.0

55

6.0

6.5

7.0

7.5

(ppm)
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BB 165 IN CDCL3 Bartels

BRUKER
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*** Processing Parameters ***
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**+* 1D NMR Plot Parameters ***
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AS 40 IN CDCL3 BARTELS

BRUKER
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*** Current Data Parameters ***
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*** Acquisition Parameters ***

2
16

5173.72 Hz

DS
NS

3200.00 Hz

02

PULPROG
SFO1

SW

D

300.1351737 MHz

20.0714 ppm

32768

*** Processing Parameters ***
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*** 1D NMR Plot Parameters ***
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BB 416 A IN CDCL3 BARTELS
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BB 325 in CDCI3 Bartels (Temp.: 233 K)
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BB 203 in CDCI3 Bartels
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