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General:
Unless otherwise stated the 'H, *C NMR, GC-MS, LC-MS, and chirad HPLC data are presented for the

crude intermediates of the runs described in the experimental part on kilogram scale.

Parametersfor the GC-MS, LC-M S and chiral HPL C method

GC-MS:

Thermo Trace GC Ultra, Thermo DSQ || M S detector, Thermo TriPlus Autosampler

Injection volume: lpl

Column: Zebron ZB-5-MS, 15 mx 0.25 mm ID, 0.25 mm film

Column flow: 2ml/min

Carrier gas. Helium

Split ratio: 20

SSL inlet temp.: 200 °C

Temp. gradient: 60-300 °C from 0 to 4.0 min, 300 °C isotherm from 4.0 to 5.0 min
lonization: Chemical ionization with CH, as reagent gas

LC-MS method 1:
Agilent G1956B (MS, lonisation: ESI+, APCI), Agilent G1312B Bin Pump, Agilent G1315C DAD,
Agilent G1316B (thermostated column compartment), Agilent G1367C (auto sampler)

Injection volume: 2uL

Column: Kinetex C18, 2.6 um, 2.1 x 50 mm

Column flow: 1 ml/min

Eluent: Eluent A: Water, 0.08% TFA (trifluoroacetic acid)
Eluent B: Acetonitrile, 0.012% TFA

Gradient: 2.0min 95% B
2.8 min 95% B
3.0min 5% B

Pressure: 380 bar

Temperature: 40 °C

Detection wavelength: 210 nm
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LC-MSmethod 2;
Same hardware as L C-method 1

Injection volume: 2uL

Column: Eclipse Plus C18, 1.8 um, 2.1 x 50 mm

Column flow: 1 ml/min

Eluent: Eluent A: Water, 0.08% TFA (trifluoroacetic acid)
Eluent B: Acetonitrile, 0.012% TFA

Gradient: 2.0min 95% B
2.8 min 95% B
3.0min 5% B

Pressure: 480 bar

Temperature: 50°C

Detection wavelength: 210 nm

Chiral HPLC method:
Dionex HPG-3400SD Bin pump, Dionex DAD-3000

Injection volume: 2uL

Column: ChirdPak AS-H, 4.6 x 250 mm, 5 um
Column flow: 0.8 ml/min

Eluent: Heptane (60%) / 2-propanol (40%)
Concentration: 4 mg/ mL heptane/ 2-propanol 1: 1
Detection: 210 nm

Temperature; 25°C
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Experimental datafor thereactions as depicted in Scheme 4

2-Phenyl-2-(1,4-dioxaspiro[4.5]decan-7-yl)acetonitrile (rac. 11, 1:1 mixture of stereoisomers).
Ethylene glycol (26 mL) and pTsOHH,O (0.5 g), were added to a soln. of 2-(3-oxocyclohexyl)-2-
phenylacetonitrile 20 (10 g, 1:1 mixture of diastereoisomers) in toluene (40 mL). The mixture was heated
to reflux for 1.5 h with azeotropic removal of water. After cooling to 20-25 °C, a 1M agu. NaOH-soln.
(0.15 mL) and water were added (40 mL). After phase separation the org. layer was washed with water
(40 mL) and concentrated to dryness at 45 °C under reduced pressure to yield rac. 11 as an orange oil
containing residual toluene. This crude material was used in the next step without further purification.
Yield: 11.9 g (99 %). LC-MS method 2: 67% a/a (toluene substracted), R, 1.50 min, [M+1]" = 258; GC-
MS: 98% ala, R 3.52 min, [M+1]" = 258; ‘H NMR (MeOD): § 7.32-7.45 (m, 5H), 7.10-7.26 (m, 1H),
3.84-4.01 (m, 4H), 2.03-2.18 (m, 1H), 1.62-1.85 (m, 4H), 1.30-1.56 (m, 3H), 1.07-1.21 (m, 1 H).

2-Phenyl-2-(1,4-dioxaspir o[4.5]decan-7-yl)acetaldehyde (rac. 21, 1.1 mixture of sterecisomers). A
soln. of nitrile rac. 11 (82 g, 1:1 mixture of diasterecisomers) in THF (82 mL) was added drop-wise at 20-
25 °Cto a 1M soln. of DIBALH in heptane (542 mL) (exothermic reaction). After stirring at 20-25 °C for
1h, TBME (575 mL) was added at 5 °C, followed by the dow addition of a mixture of water (23 mL) in
THF (115 mL) (exothermic reaction). A soln. of citric acid monohydrate (134 g) in water (246 mL) was
added drop-wise (exothermic reaction) and the mixture was stirred for 1 h. The layers were separated and
the aqu. phase was extracted with TBME (575 mL). The combined org. extracts were concentrated to
dryness at 45 °C under reduced pressure to afford rac. 21 as a yellow oil which was used in the next step
without further purification. Yield: 49 g (59 %). LC-MS method 2: 84% ala, R, 1.24 min, 1.29, [M-18]" =
242; '"H NMR (CDsOD): & 9.67 (s, 0.5H), 9.66 (s, 0.5H), 7.44-7.16 (m, 5H), 3.37-4.07 (m, 4 H), 2.41-
2.65 (m, 1H), 0.77-1.92 (m, 9H).

(1R* ,AR* 5S5* ,6S*)-6-Hydr oxy-5-phenylbicyclo[2.2.2]octan-2-one (rac. 9). A 5M aqu. phosphoric acid
(930 mL) was added at 20-25 °C to a soln. aldehyde rac. 21 (186 g, 1:1 mixture of diastereomers) in THF
(930 mL). The mixture was heated to 80 °C for 5 h. Solvent was removed under reduced pressure at 45
°C. iPrOAc (1300 mL) and water (1300 mL) were added. The layers were separated and the org. layer
was washed with water (930 mL). The combined org. extracts were concentrated at 45 °C under reduced
pressure to afford rac. 9 as an orange solid which was used in the next step without further purification.
Yield: 155 g (crude yield), 101%. LC-MS method 2: 83% a/a, R 0.96 min. '"H NMR (CDCly):
corresponds to 9. The crude product can be subjected to the crystallization procedure as depicted below to
obtain purerac. 9a as colorless crystalline solid with diastereomeric purity > 99.5%.
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(1R*,25*,35*,4R*)-6-Ox0-3-phenylbicyclo[2.2.2]octan-2-yl methanesulfonate (rac. 22). Et;N (221
mL) was added to a soln. of rac. 9 (171 g) in DCM (1200 mL). MsCl (11.6 mL) was added at 10-20 °C.
After 1 h, the mixture was concentrated to dryness. The residue was taken up in iPrOAc (1 L) and water
(1 L). The layers were separated and the agu. phase was extracted with iPrOAc (500 mL). The combined
org. extracts were concentrated under reduced pressure to yield rac. 22 as a brown oil which was used in
the next step without further purification. Yield: 208 g (89 %). LC-MS method 2: 70% ala, R, 1.1 min. *H
NMR (CDCl3): corresponds to 22.

(1R* ,4R*)-5-phenylbicyclo[2.2.2] oct-5-en-2-one (rac. 1). A soln. of rac. 22 (190 g) in DMF (380 mL)
was added at r.t. to a suspension of LiBr (56 g) and Li,CO; (48 g) in DMF (570 mL). The resulting
mixture was heated to 150 °C for 1 h. Water (1300 mL) and iPrOAc (1300 mL) were added at r.t. and the
layers were separated. The organic layer was washed with brine (1300 mL), water (1300 mL) and
concentrated to dryness at 50 °C under reduced pressure to yield rac. 1las brown oil. Yield: 117 g (91%).
108 g of this crude product was purified by short-path digtillation at 120 °C and 0.001 mbar to yield 47 g
(37%) of rac. 1 asyellow oil. LC-MS method 2: 97% a/a, R, 1.26 min. *H NMR (CD5OD): corresponds to
1
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(R*)-2-phenyl-2-((R*)-1,4-dioxaspir o[4.5]decan-7-yl)ethanol (25a) and (R*)-2-phenyl-2-((S*)-1,4-
dioxaspir o[4.5]decan-7-yl)ethanol (25b).
Analytical reference samples of rac. 25a and rac. 25b were obtained from a racemic run by
chromatography on silica gel with heptane/EtOAc (8:2) as eluent. The more polar isomer 1 (TLC) was
labelled rac. 25a. The relative configuration is only tentatively assigned based on correlation of R values
(TLC) and R, of GC-M S with rac. 24a/24b.

[\
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rac. 25a rac. 25b

Rac. 25a, colourless ail; TLC: R; 0.23 (toluene/EtOAc 7:3); GC-MS: 98% ala, R 3.44 min, [M-18+1]" =
245; LC-MS method 1: 98% ala, [M-61]" = 201; *H NMR (CDCly): & 7.16-7.44 (m, 5H), 3.77-4.05 (m,
6H), 2.58-2.73 (m, 1H), 1.88-2.11 (m, 2H), 1.16-1.85 (m, 7H), 0.63-1.03 (m, 1H); *C NMR (CDCly): &
141.1, 128.8, 128.6, 126.8, 109.3, 64.7, 64.4, 64.2, 54.3, 40.1, 37.6, 34.7, 29.6, 23.0.

Rac. 25b, colourless oil; TLC: R; 0.32 (toluene/EtOAC 7:3); GC-MS: 99% ala, R, 3.41 min, [M-18+1]" =
245; LC-MS method 1: 100% a/a, R, 1.36 min, [M-61]* = 201; *H NMR (CDCly): & 7.14-7.41 (m, 5H),
3.72-4.04 (m, 6H), 2.59-2.77 (m, 1H), 0.91-2.12 (m, 10H); *C NMR (CDCl,): & 140.9, 128.8, 128.7,
126.8, 109.2, 64.8, 64.2, 64.1, 54.3, 39.3, 37.4, 34.7, 30.0, 23.1.
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Cyclization:

Presentation of additional conditionstried for the cyclization of 21 to 9a.

IPC sample preparation:

Withdraw a sample from the reaction mixture, dilute with EtOAc and extracted with aqu. sat. NaHCOs-
soln. (pH 9-10), evaporate the org. phase at r.t. under reduced pressure and weigh in sample for dilution

with heptane/isopropanol (1:1, 4 mg/mL) for injectionin chiral HPLC.

Table 1. Optimization of cyclization conditions (with rac. 21)

entry solvent acid temp. time  rac.9a® rac.9b®@ rac. 9c®
1 2 vol. EtOAc 1 eg. 32% HCI 20°C 2h 76% 16% 8%
2 2 vol. EtOAC 1 eq. 32% HCI 50 °C 2h 88% 12% 0%
3 2 vol. EtOAc 1eg. IN HC 20°C 2h 46% 27% 27%
4 5 vol. acetone 1.1eq.32%HCI  50°C 7h 60% 20% 20%
5 2 vol. toluene 1 eq. 32% HCI 20°C 16 h 61% 34% 5%
6 2 vol. iPrOH 1 eq. 32% HCI 20°C 16 h 76% 15% 9%
7 2vol. THF 1 eq. 32% HCI 20°C 16 h 81% 14% 5%
8 2vol. TBME 1 eq. 32% HCI 20°C 16 h 67% 20% 13%
o® 2 vol. EtOAC 0.3 eq. 32% HCl 50 °C 18 h 100% 0% 0%
109 2vol. EtOAc 0.3eq.32% HCI  50°C 18 h 30% 67% 2%
11@ 2 vol. EtOAc 0.3 eq. 32% HCl 50 °C 18 h 59% 41% 0%

(a) 0.5 g scale, ratio of each isomer normalized to the sum of rac. 9a, rac. 9b, and rac. 9c in the reaction
mixture, by % ala (chiral HPLC). (b) Started with pure rac. 9a. (¢) Started with pure rac. 9b. (d) Started
with purerac. 9c; d.r. > 99:1.

Page 7 of 53



Table 2. Optimization of cyclization conditions (with enantiopure 21)

entry solvent temp. time 9a@ 9@ oc®@
1 2vol. EtOAc 50°C 2h 85% 15% 0%
2 5vol. EtOACc 50°C 2h 68% 25% 7%
3 1vol. EtOAC 50°C 20 min 78% 13% 9%
4 1 vol. EtOAC 50°C 100 min 86% 14% 0%
5 1vol. EtOAC 70°C 20 min 80% 15% 5%

(a) 5-45 g scale, 32% HCI (0.3 eg.), ratio of each isomer normalized to the sum of 9a, 9b, and 9c in the
reaction mixture, by % a/a (chiral HPLC). (b) Started with pure ##a.
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Elimination:

Presentation of additional conditions tried for the elimination of 22a to 1.

IPC sample preparation:

Withdraw a sample (ca. 5 ulL), evaporate to dryness and dissolve residuein 1 mL acetonitril/water (1:1).

Table 3. Eliminationsin presence of amidine bases with 22a®®

entry

1

© 00 N o o b~ w N

10
11

base
2 eq. DBU
2 eq. DBU
2 eq. DBU
2 eq. DBU
2 eq. DBU
10 eq. DBU
10 eq. DBU
10 eq. DBN
2eq. MTBD
2 eq. TMPDA
2 eq. DABCO

solvent
THF
DMF
Toluene
Diglyme
Butyronitrile

DMF
DMF

Acetonitrile

temp.©
66 °C
150 °C
140 °C
150 °C
120°C
20°C
100 °C
100 °C
150 °C
150 °C
85°C

IPC % ala
0%
85-90%
93%
68%
79%
40%
76%
63%
45%
78%
8%

comments
No reaction
Slow conversion at 100 °C

1 h, product separated as ail

40 h, 72% conversion
35 min, aldol by-products
25 min, ring-opened DBN

Many by-products

Slow, many by-products

(a) 0.1-5 g scale, 5-15 vol. solvent or none, reaction time 2 h, full conversion unless otherwise stated, IPC
ala of desired product 1 (LC-method 1). (b) DBU: 1,8-diazabicyclo[5.4.0lundec-7-ene; DBN: 1,5-
diazabicyclo[4.3.0]non-5-ene; MTBD:
N,N,N',N'-tetramethyl propane-1,3-diamine; DABCO: 1,4-diazabicyclo[2.2.2]octane. (C) External temp.

7-methyl-1,5,7-triazabicyclo[4,4,0]dec-5-ene;

TMPDA:
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Table 4. Eliminationsin presence of aternative bases with 22a®

entry base

1 2 eg. Li,COs

2 2 eq. Li,CO,

3 1.5 eq. Li,COs

4 1.5 eq. Li,COs

5 1.5 eq. Li,CO;
leq. LiBr

7 1.5 eq. K,CO;3

8 0.3eg. Nal

9 2 eq. NaOMe or NaOtBu

10 3 eg. KOtBu

11 0.6 wt. SO,

12 Montmorillonite K-10

solvent
NMP or DMF
o-Xylene
DBU
DBU
NMP or DMF

DMSO

Toluene

Diglyme
THF

DMSO

Toluene

temp.®

120°C
100 °C
100 °C
100 °C
150 °C

150 °C

140°C

120°C

20°C

150 °C
110°C

time

180 min

90 min
25min
35min

30 min

120 min

120 min

60 min

20min

60 min

60 min

IPC % ala
22-26%

8%
97%
69%
74%

60%
16%

53%
40%

89%

trace

(a) 0.1-5 g scale, 5-10 val. solvent, full conversion, IPC a/a of desired product 1 (LC-method 1). (b)

External temp.

Table 5. Eliminations of 22a to 1 in the absence of base®®

entry

1

© 00 N o o~ w N

solvent
Toluene

o-Xylene

Chlorobenzene

DMPU
DMF
NMP

DMSO

Sulfolane

No solvent (melt)

temp.©
110°C
150°C
150°C
150 °C
150°C
150 °C
150°C
150 °C
150°C

time
3h
1lh
1lh
2h
1lh
2h
2h
1h
1h

IPC % ala

13%
10%
40%
87%
79%
92%
79%
99%
26%

(a) 0.2 g scale, 5-10 vol. solvent, full conversion, IPC a/a of desired product 1 (LC-method 1). (b) DMPU:
1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone. (c) External temp.
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NMR data

Methyl 2-((R)-1,4-dioxaspir o[4.5]decan-7-yl)-acetate (12)
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(R*)-Methyl 2-phenyl-2-((R*)-1,4-dioxaspir o[4.5]decan-7-yl)-acetate (rac. 24a)
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(R*)-Methyl 2-phenyl-2-((R*)-1,4-dioxaspir o[4.5]decan-7-yl)-acetate (rac. 24a)
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2-Phenyl-2-((R)-1,4-dioxaspir o[4.5]decan-7-yl)-ethanol (25, mixture of diastereoisomers)
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2-Phenyl-2-((R)-1,4-dioxaspir o[4.5]decan-7-yl)-acetaldehyde (21)
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Page 15 of 53



(1R,4R,5S,69)-6-hydr oxy-5-phenylbicyclo[ 2.2.2] octan-2-one (9a)
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(1R,2S,3S,4R)-6-0x0-3-phenylbicyclo[2.2.2] octan-2-yl methanesulfonate (22a)
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(1R,4R)-5-phenylbicyclo[2.2.2] oct-5-en-2-one (1)
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GC-MSdata

Methyl 2-((R)-1,4-dioxaspir o[4.5]decan-7-yl)-acetate (12)

Sample: ELMNO21-1573_crude1#1
Ciata File: ELMO21-1573_crude1#111130154_140517
Acquisition Date: 11/13/00 02:05:24 PM
Injection Violumedpl):  1.00
Vial: 5
Caoulmn: Zebron ZB-5 MS, 15m x 0.25mm 1D, 0.25 wm film
Column Flow: 2.0 mifmin
Camier Gas: Helium
Siplit Ratio: 0
S5L Inlet Temp: 200C
Instrument Method:  CAMealiburiOA Methode & Processing Files\35L_ZBS_PCI_V03 meth
Data Path: C\Data01'anawenr
RT: 0.80-5.00 SM: 7B
P ML:
i 3.30E8
100 TIC M5
7 ELMO21-
[Ty 1573 _crude
7 1#1111301
. 54140517
B0+ -
70
] EDE
E m
3 .
2 503
2
B ap
T .
o .
30
20
1DE S uy It} E [ b= uwy o
1882 838 & & Fe5d 55 88- 8 38
4o~ === = | i | L L o o L 0 . . S . . &
FrT [ T T T T [T T T T [T T T T[T T T T[T T T T[T T T T [T T TT[TTTT]
1.0 15 2.0 25 3.0 35 410 45 5.0
Time {min)
ET Area %o Pagk Area Peak Haight Peak Width
0.83 011 4104313 503350.7 0.02
0.84 0.03 1144730 300640.8 0.01
0.85 012 4340253 345340.1 0.03
0.90 032 10070845 1886703.2 0.07
1.02 012 4455238 1127855.1 0.02
1.15 004 160688.8 4413855 0.01
201 186 67826872 15500587.5 0.04
238 97.10 355005376.5 ITTOTHMET 2 0.0
245 010 340470 390197.8 0.04

GC-MStrace of crude 12
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M ethyl 2-phenyl-2-((R)-1,4-dioxaspir o[4.5]decan-7-yl)-acetate (24, mixture of diaster ecisomers)

Sample: ELNO21-1580_aliquote
Diata File: ELM021-1580_abquote! 1300018105233
Acquisition Date: 11730008 105247 AM
Injection Volume(pl):  1.00
Vial: 12
Cioulmn: Zebmon ZB-5 M3, 15m x 0.25mm 10, 0.25 wm film
Column Flow: 2.0 rmkimin
Carrier Gas: Helium
Siplit Ratio: 0
S5L Inlet Temp: xac
Instrument Method: C\¥ealibudiDA Methode & Processing Files\35L_ZB5_PCI_V03 meth
Data Path: C\Datad1'mawenr
RT: 0.80-5.00 SM: 7B
Fomr ML:
e 1.65E8
100 TIC MS
7 ELND21-
o 1580_aliquo
3 te11300019
. 105238
B0+ -
=
T B0
=2 ]
= .
2 50
s ]
3 apd
= m
o 3
30
20
105 ) — ud 1 Iy
18 8% 35388 8% 5328523
1 T <3 R AR |L_ M S F S F
II|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|
1.0 15 20 25 3.0 35 410 45 50
Time (min)
BT Area % Dok Ares DPeak Height Pesk Width
1.03 4 18095055 3626064.4 0.03
144 064 2618094 5 5488828.1 0.02
181 028 11575483 24078413 0.02
2135 042 17261489 4212058.6 0.03
156 033 13748001 20124231 0.02
271 067 ITHETD I 5B00435.5 0.03
183 03§ 15514261 31431776 0.03
334 3316 136102712 4 101546881.0 0.04
3.38 G318 1503323103 188550837.6 0.08
3.81 050 20324347 11310873 0.07

GC-MS of crude 24
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(R*)-Methyl 2-phenyl-2-((R*)-1,4-dioxaspir o[4.5]decan-7-yl)-acetate (rac. 24a)

Sample: ELN021-1438cryst2#1_like
DCata Flie: ELMO21-1438crysi2w1_Iked5260109_162316
Acquisiion Date: DE/26/09 04:29:25 PM
Injection Violume{pl):  1.00
Vial: 109
Coulmn: Zeloron 28-5 MS, 15m x 0.25mm ID, 0.25 um film
Coumn Fiow: 2.0 mimin
Camer Gas: Hedlumi
Spitt Ratio: 20
S5L Inlet Temp: 200C
Instrument Methiod: ChXcalourioa Methode & Processing FleglS5L_ZB5_PCI_VJimeth
Ciata Path: CDatatiUnauenr
RT: 0.80 - 5.00 SM: 7B
ML:
E 2.40E7
1005 TIC M5
7 ELMNO21-
a0 14380ryst2#
. 1_likeD52G60
3 108_182318
807
70
g 4
Ll
HRE
< 50
g 3
T 4p
273
30
20 &
- ¥
] fou b
— [=] - g
107 -~ " =] = (=T = M~ o [ E o I
- oo om = ;| P L 2 ™
1 — — — o 0 o 0 LL = = =+
rT T T T T [ T T T T [ T T T T[T T T T [T T T T [T T TT [ TT T TT [ TTTT]
1.0 15 20 25 3.0 35 4.0 4.5 50
Time (min}
RT Area % Peak Arsa Peak Height Peak Width
0.32 276 Fa40041 1002422 0.06
343 8724 20050458.2 3TER4T46.0 0.0e
GC-MS of 24a
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2-Phenyl-2-((R)-1,4-dioxaspir o[4.5]decan-7-yl)-ethanaol (25, mixture of diaster ecisomers)

Sample:

Data File:
Acquisition Date:

Vial:

Coulmn:

Column Flow:
Camier Gas:

Spiit Ratio:

S5L Inlet Temp:
Instrument Method:
Data Path:

Injection WVolurme{pl):

ELNO21-1584_crude1#1

ELMOZ1-1534_crude1#1 12090072 _020053
12/D208 08-01:02 AM

1.00

T2

Zebron ZB-5 M, 15m x 0.25mm 1D, 0.25 um film
2.0 rmilimin

Helium

i}

xac

Ci¥caliburOA Methode & Processing Files\S5L_ZB5_PCI1 W3 meth
C\Datad1mauenr

RT: 0.80-5.00 SM: 7B

@ ML:
- 1.45E8
100 TIC MS
7 ELMO21-
9[)—: 1584 _crude
] 1#1120900
] 72_090053
803 | -
70
] ED—:
2 ]
=3 .
2 504
2 ]
= ]
= 403
o ]
30
20
. 3
105 T o & :
. = o w M- -
18 H-8-82 R dad i N g ¥
SR TV Tl AT W W . S ORI . .
rT | T T T | T T T | T T TT1 | T T T | T T T T | T T T | T T TT1 | T T TT1 |
1.0 15 20 25 3.0 35 45 5.0
Time {min)
RT Area % Peak Area Pesk Haight Pesk Width
145 0.4 33724734 TEE5TT0E 0.03
1.58 033 240415 5 29160223 003
1.74 036 2428710 8 53168458 0.02
203 030 0571515 26887091 002
155 .61 41358021 S084508.1 004
274 070 4T40671.0 84687657 0.07
340 27.74 1875326303 97964100.7 0.05
348 6346 4628574653 1485880017 0.08
381 050 3078505 4 30624161 005
£ 041 27238005 13302332 007

GC-MS of crude 25
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2-Phenyl-2-((R)-1,4-dioxaspir o[ 4.5]decan-7-yl)-acetaldehyde (21)

Sample:

Data File:
Acquisition Dabe:
Injection Volume{pl):
Vial:

Cioulmn:

Ciolumn Flow:
Camier Gas:

Split Ratio:

S5L Inlet Temp:
Instrument Method:
Data Path:

ELND21-1592 crudei1i#l

ELMO21-1592_crude1#112170116_142911

1217708 0231226 PFM
1.00
118

Zebron ZB-5 M3, 15m x 0.25mm 1D, 0.25 um film

2.0 milmin
Helium

0

2ac

CAXealiburOA Methode & Processing Files\S5L_FB5_PCI_V03 mieth

Ch\Data01\inauenr

RT: 0.80 - 5.00 SM: 7B

ML:
ﬁ 1.08E8
100 TIC MS
- ELMO21-
o 1582_crude
- 1#1121701
- 16_142911
804 -
70
% B0
2
= .
2 50
2 ]
3 a4
3 40
r
30
20
. P s
1D— [T ] ap]
182 3Igr g 8 gag BE 32 ¥ =
14 2= A N N w2 ™ il . S
T | T T T | T T TT | T T T | T T | T T T | T T TT | T T T | T T TT1 |
1.0 1. 2.5 3.0 35 4.0 45 5.0
Time {min}
ET Area% Peak Ares Pesk Height Peak Width
0.82 081 15157174 44574650 0.13
0.95 033 6162033 TAEE04 S 0.03
1.4 0.63 11788720 28242673 0.02
1.74 032 GO1E0S 4 13905831 0.02
212 045 E48708.1 20944107 0.02
2.55 070 13084732 25420868 0.03
3.25 3554 TXIE1886.2 929138105 0.05
3.29 5524 1054672587 1482210051 0.07
3.37 094 17545837 35517635 0.02
3.39 104 10585770 33320475 0.03
GC trace of crude 21
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LC-MSdata

(1R,4R,55,69)-6-hydr oxy-5-phenylbicyclo[ 2.2.2] octan-2-one (9a)

Injection Date : Fri, 18. Dec. 200% S=q Lins : 0
Sample Name : ELN21-1593 erystlil Location : P1-D-023
Log Operator : inausnr Inj. No. : 0
Tnj. Vol. = 2 nl
Leog. Method : D:\METHCD3\PRMETHOD1.M
Znalysis Msthod : D:\METHCD3\PRMETHODL.M
PR Methodl, 3 min
kinetsx 2.6 micron Cl1l8, 2.1 x 50 mm, Flow 1 ml, T = 40°¢C
Eluent RA: Water, 0.08 % TFL
Eluent B: Zcetonitrile, 0.012% TFL
Gradient:
2.0 min &S5% B
2.8 min 95% B
2.0 min 5% B
DAD1 A, Sig=210,8 Ref=off (INAUENR\ELN21-1593_CRYST1#1.D)
mAU 3 &
1000 3 3'
500 3 ||
i} E l'lz— U .
B T T T T I T T T T | T T T T I T T T T | T | T T
0.5 1 1.5 2 25 min
DADA1 B, Sig=220,8 Ref=off (INAUENR\ELN21-1593_CRYST1#1.D)
mAU 3 %l
3 o
200 ||
0 - - UL
- ) T
- T T T T I T T T T | T T T T I T T T T | T | T T
0.5 1 1.5 2 25 min
DADA1 C, Sig=250,8 Ref=off (INAUENRI\ELN21-1593_CRYST1#1.D)
mAL
] &
50+ &
] |"'\. .
0 ~ —_— . |.'l|.I
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Sample Mams: ELNZ1-1583 crystl#l

DRD1 &, 5ig=210,8 Bef=off
Peak | BetTime Height | Lrea | BErea |
# | [min] [mAu] | [m2u*s] | [%] |
————— |-———— | | | |
1] 1.232 1433.6511 974.197] 100,000

DAD1 B, 5ig=22Z0,8 Bef=off
Peak | RBetTime= Height | Lrea | Area |
# | min] [mAu | [m&u*s] | [%] [
————— | = | | = | |
1] 1.232 527.7582| 166.519]| 100. 004

DRD1 <, S5ig=250,8 Bef=off
Peak | EetTime Height | Lrea | Area |
# | [min] [mAu] | [m2u*s] | [%] |
————— |- | |
1] 1.232 24,047 16.2571| 100,000

LC-MS (LC-MS method 1) of 9a
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(1R,2S,3S,4R)-6-0x0-3-phenylbicyclo[2.2.2] octan-2-yl methanesulfonate (22a)

Injection Date : Mon, 15. Mar. 2010 Seq Line Q
Sample Name : ELN021-1643 crifl mesy Location P1-D-04
Lcqg Operator : inauen Inj. No. a
Inj. Vol. 2 pl
Log. Method : D:\METHOD3\PRMETHOCD1 .M
Analysis Method : D:\METHOD3\PRMETHOD1.M
PEMethodl, 3 min
Finetex 18, 2.6 micren, 2.1 x 50 mm, Flow 1 ml, T = 40°C
Eluent A: Water, 0.08 % TFL
Elusent B: Rcetonitrile, 0.012% TF2
Gradient:
2.0 min 95% B
2.8 min 95% B
3.0 min 5% B
DADT A, Sig=210,4 Ref=off (ELN021-1643_CR1#1_MESY1-150310-00524 D)
mAL 3 gq
3 =
1500 3 -l =
= u
1000 3 H - -
500 3 | | b
Df A .IJI Iulnl A , _
—— | ———————— [ ——— ———
0.5 1 1.5 2 2.5 mir
DAD1 B, Sig=220,8 Ref=off (ELN021-1643_CR1#1_MESY1-150310-00524 D)
mAU e
=
750 -
o
500 | o @
250 E 3
D Jt,-\_ — - u||.||"lI ‘_| .
T T T T I T T T T | T T T T I T T T T | T T | T T T T
0.5 1 1.5 2 2.5 mir
DAD1 C, Sig=250,8 Ref=off (ELN021-1643_CR1#1_MESY1-150310-00524.D)
maLU 3 ©
B =
503
o _f_._Jilﬁ'M.—.__H___ - 1 _J| |~._'_."L_,-M_

Page 31 of 53




Sample Name: ELNOZ1-1643 crlfl mesy

DADL B, Sig=210,4 Ref=off

Peak | RetTime Height | Lrea | Lrea |
# | [min] [mAu] | [mAu*s] | [%] |
- | |
1] 1.41e 2240.7501 2508.087| 80.925

21 1.518 735.384| S52.754| 17.835]

31 1.837 53.569] 38.447| 1.241]

DADLl B, Sig=220,8 Ref=off

Peak | RetTims Height | Lrea | BArea |
# | [min] [mAu] | [m2u*s] | [%] |
- | | |
1] 1.41e 1086.155] 1004.895] 87.3771

21 1.518 1g7.814| 125,353 11.250

31 1.838 21.139] 15.78E| 1.3731

DADLl C, Sig=250,8 Ref=off

Peak | RetTimes Height | Lrea | Lkrea |
# | [min] [mAu] | [m2u*s] | [%] |
- | | |
1] l.41¢ 118.897] BE.724| 100,000

LC-MS (LC-MS method 1) of crude 22a, toluene (R; 1.518 min)
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(1R,4R)-5-phenylbicyclo[2.2.2] oct-5-en-2-one (1)

Injection Date
Sample Hame

Mon, 22.

Mar.

ELN021-1634 crystl#l

2010

RAeg Cperator inauen L
2 pl
Rcg. Method : D:\METHODSWPEMETHCDL .M
Enalysis Method : D:\METHODS\PEMETHCODL.M
FEMethodl, 3 min
Kinstex C18, 2.6 micron, 2.1 x 50 mm, Flow 1 ml, T = 40°C
Elusnt A: Water, 0.08 % TFA
Elusnt B: Acetomnitrile, 0.012Z% TFA
Gradient:
2.0 min 95% B
Z.8 min 95% B
3.0 min 5% B
DAD1 A, Sig=210,4 Ref=off (ELNO21-1634_CRYST 1#11-220310-00607.D)
maU 3
EIZIIII—; -]
10003
= i ||
0 E 1 — O S
T T T T T T T T T T T T T v T T
0.5 1 1.5 2 25 min
DAD1 B, S5ig=220,8 Ref=off (ELNO21-1634_CRYST 1#11-220310-00607.D)
mALl §
2000 -
1000
i Ar - |
—T—7——T7—T—T—T—71 —
0.5 1 1.5 25 mir|
DAD1 C, 5ig=250.8 Ref=off (ELNO21-1634_CRYST 1#11-220310-00607.D)
maL
2000
10005
0 i
T T T T T T T
0.5 i 15 2 25 min |
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[TanE1IE A=, LLOJZl LtoZ Crroo_fs

DRD] R, 3ig=Zl0,4 Bef=off

Pmak | BetTim= Height
F | [mim [mBu]
| ———
1] 1.566 2045 _278

DRD]1 B, 3ig=ZZ0,B Bef=off

Pmak | BetTim= Height
£ | [mim] [mAu]
| ———
1] 1.566 2B04 972

DRD]1 €, 3ig=Z50,B Bef=off

Pmak | BetTim= Height
£ | [mim] [mAu]
| ———
1] 1.566 2421 220

Arma | Area
[mAu~s] | [&]
———————
27274584 10Q. 000
Arma | Area
[mAu<s=] | [&]
———————
2207.815| 10Q. 000
Arma | Area
[mAu<s=] | [&]
———————
2930600 | 10Q. 000

LC-MS (LC-MS method 1) of 1
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Chiral HPLC data

(1R,4R,55,69)-6-hydr oxy-5-phenylbicyclo[ 2.2.2] octan-2-one (9a)

ELN021-1593.1 cryst 1#1
Sample ID: 5481dceT-eeti-11de-bfib-0022191d883c
Sample Name: ELM021-1593.1 cryst 131 Date: 21.12.09
Sample Number: 4
Time Base: CHIRALLCO2
Sequence Name: ELMN0OZ21-1593
Sequence Dir: Data\CHIRALLCD2wogelsrigemessene ProbeniT-Channel
Inject Volume [ul]: & Comment: 5.0mg/ml Heptane:2-Propanol 1:1
Guantif. Method:  default
Eluent A: 60.0 %% Heptane
Eluent B: 40.0 % 2-Propanol
Flow: 0.800 mlimin
Column: ChiralPak AS-H 4.6 x 250 mm, 5um
Serial number: ASHOCE-NAO13
Temperature: 25.0 *C
Defection fnm]: 210
1:app ELMO21-1583 #4 ELMNI21-1583.1 cryst 1#1 LV VIS 1
JmALT WAL-ZT0 nm
i 3
. =]
i -
1000 a
750}
500
250
1 il
T
_1DD T T T T I T T T T T T T T I T T T T T T T T T T T T T T T T T T T T T T T T I T 11"
o 13 iﬁ B d:l éﬂ .JE- gﬂ 1&'.‘0 120
Peak No. Ret.Time K’ Rel.Area Area Resolution Asymmetry Plates
Uv_VIS_1 UV_VIS_1UV_VIS 1UV_VIS 1 UV VIS 1 UV_VIS 1 UV VIS 1 UV_VIS_1
min U mAU*min
1 146 203 100.0 463 665 n.a. 1.2 5306.0
Total: 100.0 4637

Chiral HPLC data of 9a
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ELNO21-1503.4+1503.9+1503.11 Mix
Sampie ID: d93alafa-c46b-11de-bfEb-0022191d883c
Sample Name: ELNOZ1-1503.4+ 1503 3+1503.11 Mix Date: 29.10.09
Samplie Mumber: 3
Time Bage: CHIRALLCOD2
Seguence Name: ELMNO21-
Seguence Dir: Data\CHIRALLC0Zvogelsrigemessene Proben\T-Channel
Inject Volume [ul]: 5 Camment 15.0 mg/ml Heptan:2-Propancl 1:1
Guantif. Method: default
Eluent A: 60.0 % Heptane
Eluent B: 40.0 % 2-Propancl
Flow: 0.800 mlimin
Colurmn: ChiralPak AS-H 4.6 x 250 mm, Sum
Saral number: ASHOCE-NAD13
Temperafure: 250 *C
Defection fnm]: 210
E'S-IItEma gﬁ ELMNI 1-1503.4+1503.9+1503.11 Ml ME%
] «
- «H
ZT0- e
E o
] 5
E o
50 -
] &
4 o 7
=] P :
] ‘ I :
o """H.l |.|||I |."I(\"\I
N i
Bt I N " "M "L " "M P " I
Peak No. Ret. Time K Rel.Area Area Resolution Asymmetry Plates
Uv_WiIs_1 UV_WVIS_1UV_VIS_1UV_VIS_1 UV_VIS_1 UV_VIS_1 UV_VIS_1 UV_VIS_1
min Yo AL miin
1 B.a 1.02 17.2 48 820 23 1.2 55850
2 1.1 1.30 17.2 G50.358 23 1.4 4803.0
3 12.7 1.82 17.3 B53.008 1.8 1.2 B457.0
4 13.8 1.87 18.1 GB4. 167 B8 1.3 4801.0
5 253 4.24 15.1 572318 14.8 1.4 44000
i) 69.3 13.33 15.2 573381 n.a. 1.4 3E820
Total: 100.0 37E31

Chira HPLC data of a mixture of rac. 9a (R 11.1, 12.7 min), rac. 9b (R 9.8, 13.9 min), and rac. 9c (R,
25.3, 69.3 min).
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(1R,4R)-5-phenylbicyclo[2.2.2] oct-5-en-2-one (1)

ELN021-1634.3 crist 181 elim.

Sampile ID: ThE0b6fc-3696-11df bfBc-0022191d883¢c

Sample Name: ELN021-1634.3 crist 1#1 elim, Date: 23.03.10
Sample Number: 3

Time Base: CHIRALLCOZ

Sequence Name: ELN021-1634

Sequence Dir- Data\CHIRALLCOZwogelsrigemessens Proben\T-Channel

Inject Volume ful]: 5 Comment. 4.0mg/ml Heptane:2-Propanol 1:1
Crantif. Method:  default

Eluent A: 60.0 % Heptane

Eluent B: 40.0 % 2-Propanol

Flow: 0.800 mlimin

Column: ChiralPak AS-H 4.6 x 250 mm, Sum

Senal number: ASHOCE-NAD13

Temperafure: 25.0 *C

Detection fnm]- 210

ELMO21-1634.3 crist 171 ellm.

rspo_ ELND21-1534 23

rel
1 -
1 7
1 £
a~:u:-n: "
2~:u:-n:
1~:u:-n:
T
500 T T T T il T T
0 13 25 38 50 63 75 83
Peak Mo. Ret.Time K' Rel.Area Area Rezsolution Asymmetry Plates
IS 1 UV VIS 1 UV_VIS_TUV_VIS_ 1 UV_VIS_1 UV_WVIS_1 UV _VIS_ 1 UV_VIS_ 1
min - ) mAL*min
1 10.5 117 100.0 1194 352 n.a.
Total: 100.0 1194 4

Chiral HPLC data of 1

Page 37 of 53



Mix ELMND21-1597+1611

Sample 1D 36397 cEH3-0019-11df-bf8b-0022191d883c

Sample Mame: Mix ELM021-1597+1611 Date: 13.041.10
Sample Number: 2

Time Baze: CHIRALLCO2

Seguence Nams: ELNDI21-1597+1611+1613

Seguence Dir: Data\CHIRALLCDZwogelsrigemessene ProbeniT-Channel

Inject Volume [uil]: 5 Camment: 4.0mg'ml Heptane:2-Propancl 1:1

GQuantf. Method:  default

Eluent A: 600 % Heptane
Eluent B: 40.0 % 2-Propancl
Flow: 0.800 mliimin

Columin: ChiralPak AS-H 4.6 x 250 mm, S5um
Serial number: ASHOCE-NAD13

Temperature: 250 *C

Defection fnm]: 210

Tonp ELMOEHISSTHET1+16 1350 I ELMO21-1557#1511 UV WIS 1
- e WWLZ10 i
F00H] 2
i =
00+
Y
T o
T H
i -
P !
¢ 8 '|
1T = o | |
i KL I
- 1 T
min]
[ 15 = = & & R % 1o 'k
Peak Mo. Ret. Time K Rel.Area Area Resolution Asymmetry Plates
Uv_vIs_1 UV _WVIS_1UV_VIS_1UW_VIS_1 UV _VIS_1 UV_VIS_1 U _VIS_1 UV_VIS_1
min Yo AL min
1 5.2 D.08 1.5 21.852 B9 21 1418.0
2 8.3 082 0.5 T432 22 14 110400
3 10.2 1.10 458 G65.884 15.8 1.2 2574.0
4 26.8 4.51 52.2 758.325 n.a. 1.8 4045.0
Total: 100.0 1453 5

Chiral HPLC data of amixture of 1 and ent. 1 (obtained via chiral separation of rac. 1)
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DSC data

Conditions: DSC822%400 instrument and HSS7 sensor from Mettler-Toledo. The sample is weighed in a
high pressure gold plated crucible (ref M20, inner volume 20 uL, sample occupies ca. 25% of total
volume, Swiss Safety Institute, Basel) which is closed with a flow of 15 mL/min of N, during the
experiment. The scan goes from 20 °C to 400 °C at arate of 4 °C/min. The STARe software enables the

interpretation of the obtained curve (no baseline correction).

Figure 1. DSC traces of:

(8 22a

(b) 22a 2,4,6-collidine

(c) 22ain NMP

(d) rac. 22ain DM SO

(e) NMP

(fy) DMSO

(g) Compound 1 ((R,R)-phenylketone)

Neat 22a displayed aleft limit for exothermic event at 124 °C with — 549 KJKg. The exothermic event in
2,4,6-collidine starting at 150 °C with peak at 177 °C (- 158 KJKg) might represent the desired reaction;
the energy mirroring the dilution factor for this measurement, i.e. ca. 4 fold decrease in AH by a dilution
with 4 vol. In NMP, two kinetic events overlap, starting at 100 °C (- 169 KJKg) whereas the DSC trace
of the DM SO soln. indicates overlap of decomposition of the solvent, with aleft limit of 176 °C and AH =
- 739 KJIKag.
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22.01.201009:27:34

~axo ACT-463548 ELBO052-0011.1113
ELN021-1602.2
DSC (1.7mg)
i
1
— L
. l
wg~-1 |
l Integral -164.98 m)
J nomalized -98.32 Jg~-1 Integral 920,53 mJ
Onset 86.05 °C normalized 548.59 Jg -1
Peak 86.81 °C Onset 139.54 °C
Left Limit 64.62 °C Peak 142.35°C
o Right Limt  115.78 °C Left Limit 124.03 °C
J Right Limit 313,84 °C
LIS N BN R B B R B B S RN R B BN B R B BN N B SR B B B B B R R S B N B B R S
S0 100 150 200 250 300 350 oC

(a) 22a (pure compound)

09.03.2010 10:18:51

Aexo ELN021-1602 CRYST1#1 ELB0O052-0011.1168
7 collidin mix
n 2 Integral -210.51mJ
Win-1 normalized -86.59 Jg~-1
Orset 46.79 °C
Peak 49.67 °C
Left Limit 30.64 °C
Right Limit  78.44 °C
DSC (2.4mgq)
Integral 384.54 mJ
normalized 158.18 Jg~-1
Onset 171.49°C
Peak 176.94 °C
Left Limit 149.31 °C
Right Limit ~ 208.10 °C

100

(b) 22ain 2,4,6-collidine
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Aexo

ACT-463548 in NMP ELB0O052-0011.1112

22.01.2010 09:23:52

ELNO21-1602.2 in NMP

DSC (2.0mg)

2 Integml_

Wa~-1 normalized
g Onset

Peak

Left Limit

Right Limit

3467 md
168.96 Jg™-1
128.25 °C
146.16 °C
99,75 =C
210.74 °C

(c) 22ain NMP

Aexo

ELNO21-1530 DMSO ELB0052-0011.1024

18.09.2009 09:51:23

DSC(2.6mg)
2
Wag~-1
Integral 1928.78 m)
nommalized 738.71J)g"-1
Onset 243.01 °C
Peak 248,93 °C
Left Limit  176.01 °C
= Right Limit  289.67 °C

1
50 100

(d) rac. 22ain DMSO
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Mecthod Nome: 20-400/4 M20
Sample Holder: M20 HP

DSC (7.5mq)
ELNOZ1 NMF

e ———

e w 0 i e 150 i 00 2o 5 s 0 0 B VA
Actelion: Preformulation STAR® SW 9.20
(€) NMP

Method Name: 20-300.:4 M2Q
DSC (7.9mg) Samgle Holder: M20 HP
ELND21 DMSO
I | ntecral 14k
| 48950 14"
: |ETE
1 M1zlﬂ:|t 334,56 °C
I
[ |
I
|
[
[
1 [
wgt 1 |] l\
|
! \
| / AN
—
e S | N e 55
Onsat T / Y Do e
Dack b °C o
e it R LR T “ / \ll LeftLime 33654 °C
1 Rulinit 2562°C | \ ""“E;-\_'_':t .16
T e— i / SN
— (. BWAS
o [E T T T T T S S S S R SR R Vo
0 e & 100 120 ) 150 180 0 220 w0 250 250 00 i 40 3#0 350 o
STAR® SW 9.20

Actelion: Preformulation

(f) DMSO
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Aexo ELNO21-1627 cryst1#2 ELB0052-001 1.1167

09.03.2010 10:16:39

s DSC (4.4mg)

|

T

50 100 150

2
Wg"-f Integra -1201.66 mJ
normelized -272.40 Jg™-1
’ Ons=t 310.65°C
Peak 35048°C
eftumit 28144 °C
Tntegal 41234 m] Right Limit 304 22°C
normalized -93.51 Jg”-1
| neet 0L./Y YL
Peak 68.2¢ °C
5 Left Limit 5.48°C
Right Limt 97.6¢ °C
o+
T [ T T T T I T T I T T
350 o

Actelion: Preformulation

(g) Compound 1 ((R,R)-phenylketone)

STAR® SW 9.20
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X-ray data

Figure 2. X-ray structure of rac. 24a (major racemic like-isomer)

o_ O

rac. 24a
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Crystal structure information of 24a:
ELNO021-1438.4

Diffractometer type UMKNOWN
Absorption Type none

Reflections measured 35546
Rint 0. 0004
Hmin, Hmax -9
Kmin, Kmax -17
Lmin, Lmax -21
Refinement on F

r-factor 0.051
Delta Rho min -0.64
rReflections used 5564
Number of parameters 190

0.00

ACT-3785%46 1in P-1 09-05-20
Formula C17 H2Z2 04

crystal Class Triclinic

a 5.6959(3)

b 10.9414(7)
C 13.2893(8)
volume 7RB.62(8)
Radiation type Mo K'\a

DX 1.25

Mu 0. 088

size 0.00x 0.00x
Colour ?

Cell from 0 reflections
standard Interwval 0

Space Group P -1

alpha 70
beta 86
gamma 79
z 2

wavelength 0.7107

Mr 2

Temperature (K)

Shape ?

Theta range 0
standard Count

Scan type 2THETA,/OM
Transmission range 1.

Independent reflections
Theta max

weighted r-factor
Max shift/su
Delta Rho max
sigma(I) limit
Goodness of fit

.760(3)
.370(3)
.409(3)

30
90. 36
293

to 0
0

EG

o0 1.00
6569
34.76

0.055
0. 0009
0.54
3.00
1.070
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Figure 3. X-ray structure of rac. 9a (major isomer)

R,
55

9a
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Crystal structure information of rac. 9a:

Crystal structure information:

eln021_1503.4 in P2(1)/n 09-10-12

Formula <14 H16 02
crystal Class Monoclinic

0. 00

a 6.4126(5)

4] 6.4794(5)

C 26.6854(18)
volume 1107.93(14)
rRadiation type Mo Kha

DX 1.30

Mu 0. 085

Size 0.00x 0.00x
Colour ?

Cell from 0 reflections

standard Interval 0
Diffractometer type UNKNOWN
absorption type none

Reflections measured 19296
Rint 0. 0005
Hmin, Hmax -9
Kmin, Kmax -9
Lmin, Lmax -39
Refinement on F

r-factor 0,040
pelta Rho min -0.21
Reflections used 2741
Mumber of parameters 145

Sqace Group P 1 21/n 1
alpha 90

beta 92.23504)
gamma 90

z 4
wavelength 0.710730

Mr 216.28
Temperature (K) 293
Shape ?

Theta range 0 to 0
standard Count 0
Scan type 2THETA,/OMEG
Transmission range 1.00 1.00
Independent reflections 3698
Theta max 31.51
weighted r-factor 0.044
Max shift/su 0. 0004
Delta Rho max 0.40
sigma(I) limit 3.00
Goodness of fit 1.117
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Figure 4. X-ray structure of rac. 9b

HO (R)e 0

(R) (R)

9b
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Crystal structure information rac. 9b:

crystal structure information

eln021_1503_9 ACT-453E15

Formula €14 H16 02
crystal Class Monoclinic

a 6.2170(4)

b 8. 8214(5)

C 10. 2464{6)
volume 550.48(8)
Radiation Type Mo Kha

DX 1.30

Mu 0. 0886
Size 0. 00x 0.00x
colour ?

Cell from 0 reflecti
standard Interwval 0

Diffractometer type UNKNOWN

Absorption Type none
reflections measured 10045
Rint 0.0003
Hmin, Hmax -8
kmin, Kmax -12
Lmin, Lmax -14
Refinement on F

r-factor 0.031
Delta Rho min -0.16
Reflections used 1599
Number of parameters 145

in P2(1) 09-09-24

Space Group P 1 2
alpha a0
beta 10
gamma 90
z 2
wavelength 0.7107
Mr 2
Temperature (K)
0.00
shape ?
ons  Theta range 0
standard Count
Scan type 2THETA,/OM
Transmission range 1.
Independent reflections
Theta max
g
12
14

weighted R-fTactor
Max shift/su
Delta Rho max
sigma(I) Timit
Goodness of fit

1 1

1.591(32)

30
16.28
293

to 0
0

EG

o0 1.00
1784
30,53

0.037
0.0003
0.29
3.00
1.101
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Figure 5. X-ray structure of rac. 9c
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Crystal structure information rac. 9c:

crystal structure information:

eln021_1503_11 ACT-453814 in P2{1)/n 09-09-24

Formula C14 H1G6 02

crystal Class Monoclinic Space Group P 1 21/n 1

a 8. 60687(a) alpha a0

b 6.3812(5) beta 99.963(4)

C 20.5439(15) gamma Q0

volume 1119, 258(14) z 4

rRadiation type Mo K'\a wavelength 0.710730

DX 1.28 M 216. 28

Mu 0,084 Temperature (K) 293

Size 0.00x 0.00x 0.00

Colour 7 shape 7

cell from 0 reflections  Theta range 0to O

standard Interwval 0 standard Count 0

Diffractometer type UNKNOWN scan type ZTHETA,/OMEG

Absorption type none Transmission range  1.00 1.00

reflections measured 63732 Independent reflections 3412

Rint 0.0005 Theta max 30. 50

Hmin, Hmax -12 12

Kmin, Kmax -9 Q

Lmin, Lmax -29 29

Refinement on F

r-factor 0.040 weighted rR-factor 0.045
Max shift/su 0.0010

pelta Rho min -0.20 Delta Rho max 0.39

reflections used 3173 sigma(I) limit 3.00

Number of parameters 145 Goodness of fit 1.098
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Figure 6. X-ray structure of 1

o
/.

N
1
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Crystal structure information of 1.

Formula C14 H14 o1
crystal Class orthorhombic

Diffractometer type UNKNOWN
Absorption type none

Reflections measured 11265
Rint 0.0003
Hmin, Hmax -13
Kmin, Kmax -15
Lmin, Lmax -18
Refinement on F

r-factor 0.038
Delta Rho min -0.31
reflections used 1799
Number of parameters 136

a 8.4901(3)

b 10.2635(4)

c 12.1116(5)
volume 1055.38(7)
Radiation type Mo K'\a

DX 1.25

Mu 0.077

Size 0.00x 0.00x 0.00
Colour cl

Cell from 0 reflections
standard Interwval 0

11
11

e1ln021_1627_3_123k_0Om ACT-291739 in P2(1)2(1)2(1) 10-04-16

Space Group P 21 21 21

alpha a0
beta a0
gamma 90
z 4

wWavelength 0.7107320
Mr 198. 26

Temperature (K) 293
Shape ?

Theta range 0 to 0
standard Count 0
scan type 2THETA/OMEG
Transmission range  1.00 1.00
Independent reflections 2292
Theta max 33.13
weighted r-factor 0.040
Max shift/su 0.0003
Delta Rho max 0.27
sigma(I) Timit 3. 00
Goodness of fit 1.129
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