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Figure A. Calculated at B3LYP/6-311++G(2D,2P) level structures of thermally accessible conformers of
1-3, labeled according to their increasing energies.

Figure B. Calculated at B3LYP/6-311++G(2D,2P) level structures of thermally accessible conformers of
4. Note that conformers are labeled according to their structural similarity and increasing energies
Figure C. Calculated at B3LYP/6-311++G(2D,2P) level structures of thermally accessible conformers of
5-10.

Figure D. Calculated at B3LYP/6-311++G(D,P) level PES for the rotation around the C—N bonds in
diequatorial (a) and diaxial (b) conformations of 4.

Figure E. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (black lines) and
TDDFT/B2LYP/6-311++G(2D,2P) level of theory (red lines) UV spectra for model compounds 1a, 2a,
3a and 10’ (wavelength not corrected).

Figure F. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (black lines) and
TDDFT/B2LYP/6-311++G(2D,2P) level of theory (red lines) UV spectra for individual conformers of 1b
(wavelength not corrected).

Figure G. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (blue lines) and
TDDFT/B2LYP/6-311++G(2D,2P) level of theory (red lines) UV (upper panels) and CD (middle panels —
velocity; lower panels — length method) spectra for individual conformers of 4. All calculated spectra
were wavelength corrected to match the experimental UV spectrum of 4.

Figure G. continued

Figure H. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (solid lines) and
TDDFT/B2LYP/6-311++G(2D,2P) level of theory (dashed lines) UV (upper panels) CD spectra for
families of structurally similar conformers of compound 4, normalized to their relative populations
(wavelength not corrected).

Figure I. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (blue lines) and
TDDFT/BPLYP/6-311++G(2D,2P) level of theory (red lines) UV (upper panels) and CD (middle panels —
velocity; lower panels — length method) spectra for individual conformers of 5a (wavelength not
corrected).

Figure J. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (blue lines) and
TDDFT/B2LYP/6-311++G(2D,2P) level of theory (red lines) UV (upper panels) and CD (middle panels —
velocity; lower panels — length method) spectra for individual conformers of 5b. All calculated spectra
were wavelength corrected to match the experimental UV spectrum of 5b.

Figure K. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (blue lines) and
TDDFT/B2LYP/6-311++G(2D,2P) level of theory (red lines) UV (upper panels) and CD (middle panels —
velocity; lower panels — length method) spectra for individual conformers of 8a (wavelength not
corrected).

Figure L. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (blue lines) and
TDDFT/B2LYP/6-311++G(2D,2P) level of theory (red lines) UV (upper panels) and CD (middle panels —
velocity; lower panels — length method) spectra for individual conformers of 8b. All calculated spectra
were wavelength corrected to match the experimental UV spectrum of 8b.

Figure M. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (blue lines) and
TDDFT/B2LYP/6-311++G(2D,2P) level of theory (red lines) UV (upper panels) and CD (middle panels —
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velocity; lower panels — length method) spectra for individual conformers of 9. All calculated spectra

were wavelength corrected to match the experimental UV spectrum of 9.
Figure N. Experimental (black lines, left panels) and calculated at TDDFT/B3LYP/6-311++G(2D,2P)

level of theory (blue lines) and TDDFT/B2LYP/6-311++G(2D,2P) level of theory (red lines, right panels)

CD spectra for of 5a (upper panels) and 8a (lower panels). All calculated spectra were wavelength
corrected to match the experimental UV spectra of 5a and 8a.

'H NMR spectra of 5a
13C NMR spectra of 5a
MS spectra of 5a

'H NMR spectra of 5b
13C NMR spectra of 5b
MS spectra of 5b
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'H NMR spectra of 8a
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Figure A. Calculated at B3LYP/6-311++G(2D,2P) level structures of thermally accessible conformers of 1-3,

labeled according to their increasing energies
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Figure B. Calculated at B3LYP/6-311++G(2D,2P) level structures of thermally accessible conformers of 4.
Note that conformers are labeled according to their structural similarity and increasing energies
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Figure C. Calculated at B3LYP/6-311++G(2D,2P) level structures of thermally accessible conformers of 5 -
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Figure D. Calculated at B3LYP/6-311++G(D,P) level PES for the rotation around the C—N bonds in
diequatorial (a) and diaxial (b) conformations of 4.
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Figure E. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (black lines) and TDDFT/B2LYP/6-
311++G(2D,2P) level of theory (red lines) UV spectra for model compounds 1a, 2a, 3a and 10’ (wavelength

not corrected).

S7



200 250 300 350 200 250 300 350
eq.1 ax.1

0.3 1 - 0.3

0.2 4 - 0.2
f

0.1 4 k - 0.1

0.0 0.0

eq.2 eq.3

0.3 A - 0.3

0.2 - 0.2
f

0.1 4 \/K-s - 0.1

0.0 0.0

eq.4 ax.2

0.3 A - 0.3
0.2 4 -02

0.0 0.0

eq.5 ax.3

0.3 1 - 0.3

0.2 4 0.2
f

0.1 - k“ - 0.1

0.0 0.0

Figure F. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (black lines) and TDDFT/B2LYP/6-
311++G(2D,2P) level of theory (red lines) UV spectra for individual conformers of 1b (wavelength not
corrected).



Diequatorial conformers

Continued on next page
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Figure G. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (blue lines) and TDDFT/BPLYP/6-
311++G(2D,2P) level of theory (red lines) UV (upper panels) and CD (middle panels — velocity; lower panels
— length method) spectra for individual conformers of 4. All calculated spectra were wavelength corrected
to match the experimental UV spectrum of 4.
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Figure H. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (solid lines) and TDDFT/B2LYP/6-
311++G(2D,2P) level of theory (dashed lines) UV (upper panels) CD spectra for families of structurally

similar conformers of compound 4, normalized to their relative populations (wavelength not corrected).
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Figure I. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (blue lines) and TDDFT/B2LYP/6-
311++G(2D,2P) level of theory (red lines) UV (upper panels) and CD (middle panels — velocity; lower panels

—length method) spectra for individual conformers of 5a (wavelength not corrected).
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Figure J. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (blue lines) and TDDFT/B2LYP/6-
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— length method) spectra for individual conformers of 5b. All calculated spectra were wavelength corrected
to match the experimental UV spectrum of 5b.
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Figure L. Calculated at TDDFT/B3LYP/6-311++G(2D,2P) level of theory (blue lines) and TDDFT/B2LYP/6-
311++G(2D,2P) level of theory (red lines) UV (upper panels) and CD (middle panels — velocity; lower panels
— length method) spectra for individual conformers of 8b. All calculated spectra were wavelength corrected
to match the experimental UV spectrum of 8b.
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compound 5a

P5-105
expl stdlh
SANPLE DEC. & VT
date Jul 11 2008 dfrg 300.069
solvent CDCI2  dn H1
file x| dpwr 30
ACQUISITION dof 0
5frg 300.069 dm © nnn
tn H1 <
at 3.500 dmf 200
np 63006 PROCESSING
W 9000.9 witfile
fb 5000 proc ft
bs fn not used
tpwr 56
pw 8.8 werr
d1 0 wexp
tof 0 wbs
nt 64 wnt
ct 64
alock
gain not used
n
in n
¥
DISPLAY
sp -58.2
wp 3102.9
vE z
sC
we 250
hzmes 12.41
is 1653.28
rfl 299
rfp
th
ins 100.000
ai  cdc
T e e e
10 9 8
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TPSOM

exp2 stdl3c
SAMPLE DEC. & VT
date Jul 3 2008 dfrg 300.068
solvent cdcl3  dn H1
flle exp dpwr a0
ACQUISITION of o
sfrq 75.458  dm Yy
tn C13 dmm W
at 1.500 dmf 12000
np 67720 PROCESSING
W 22573.4 1 1.00
fb 12400 wtfile
bs proc ft
tpwr 61 fn 131072
pw 9.3
di 0 werr
tof 27.7  wexp
nt 1e+07 whs
ct 2472 wnt
alock
gain not used
1 n
in n
P ¥
DISPLAY
sp 962.7
wp 12391.2
Vs 115
sC 0
wWe 250
hzmm 49.56
is 2692.27
rfl 9921.8
rfp 5B09.8
th
ins 100.000
nm no  ph

160 140 40
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File Name

Creation Date/Time
File Type

File Source

File Title

Operator
Instrument
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Compound 5b

HWE-326
expl  stdlh
SAMPLE DEC. & VT
date Mar 26 2007 dfrg 300.076
solvent cdcl3  dn H1
file axp  dpwr =0
ACOUISITION dof o
sfrg 300.077 dm nnn
tn H1  dmm c
at 2.000 dmf 200
3600 PROCESSING
W 8000.0 b 1.00
fb 5000 wtfile
4 proc ft
tpwr 55 not used
W 9.7
o1 0 werr
tof 481.5  wexp
nt 64 whs
ct 64 wnt
alock n
gain smt used
1 n
in n
an DISPLAY ¥
sp =113.2
wp 3013.1 |
vE 172 l
sC L]
we 240
hzem 0.73
is B455.19
rfl 2517.9
rip a
th 1
ins 1.785
na  cdc  ph \<
|
[ |
|
l |
._..‘"f,, - L' } —
Jl ’
ﬂ L‘J LN
-v—'-..|.-.|r.rr|-‘xl.-..[..,[....[..-.,..-.|r. T
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HWK 326
exp?  stdl3c
SANPLE DEC. & VT

date Jul 25 2008 dfrg 300.069
solvent cdcl3  dn H1
file exp  dpwr 40

ACQUISITION dof o
sfrg 75.459 dm ¥yYy
tn C13 dmm W
at 1.500 dmf 12000
np 67720 PROCESSING
W 22573.4 1 1.00
fb 12400 wtfile
bs 4 proc ft
tpwr 61 fn 131072

9.3

dl 0 werr
tof 27.7 wexp
nt le+08 whs
ct ZBEE0  wnt
alock

ain not used

FLA

1 n
in n
dp ¥

DISPLAY
5p - -361.0
wp 15924.1
VS 211
5C 0
we 250
hzmm B3,
is 2642.27
rfl 9822.5
rfp 5809.8
th 2
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File Type

File Source

File Title
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Compound 7

T &
HWK-333
expl stdih

SAMPLE DEC. &

date Jun 15 2007 dfrg 300.069
solvent CDC13  dn H1
file exp dpwr 30

ACQUISITION dof
sfrq 300.069 dm nnn
tn H1  dmm
at 3.500 dmf
np 63006 PROCESSING
=W 9000.9 wtfile
b 5000 proc ft
bs fn not used
tpwr 56
[ 8.8 werr
dl 0.500 wexp
tof whs
nt 64 wnt
ct 64
alock
gain not used
i1 n
in n
dp

DISPLAY

5P -31.6
wp 3327.4
Vs 1
sC
we 250
hzmm 13.31
is 1953.15
rfl 3009.8
rfp
th
ins 100.000
ai cdc ph
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HWE 333
exp? stdl3c

SAMPLE DEC. & VT
date Jul 13 2008 dfrg 300.069
solvent cdcl3  dn H1
file exp  dpwr 40
ACQUISITION dof o
sfrgq 75.459 dm ¥yy
tn C13  dmm W
at 1.500 f 12000
np 67720 PROCESSING
W 22573 .4 1.00
fb 12400 wtfile
bs proc ft
tpwr 61 fn 131072
pw 9.3
dl 0 werr
tof 27.7 wexp
nt le+08 wbs
ct 40404  wnt
alock
gain not used
5
il n
in n
dp ¥
DISPLAY
=131.2
wp 14965.2
vE 176
sC 0
we
hzmm 59.
5 2642.27
rfil 9921.8
rfp 5805.8
th
ins 100.000
nm  no
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: s v o et il - o
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| File Name ¢ clsamples\dse 12957 mss
| Creation Date/Time ~ : 5-12-2007 at 11:53:17

File Type : Lo-Res Mass Data (Centroid)

File Source : Acquired on MASPEC system [msw/96A2]
File Title ©2(333)

Operator : D.Siatkowska

Instrument o AMD 402

SCAN GRAPH. Flagging=M/z.
o Scan 9-1:22. Entries=395. 100% Int.=252943.
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Compound 8a

——s

|

PS 106
expl stdih

SAMPLE DEC. & VT
date Jul 18 2008 dfrq 300.069
solvent CDC13  dn H1
file exp  dpwr 30

ACQUISITION dof 0
sfrg 300.069 dm nAn
tn H1  dmm [
at 3.500 mf 200
np 62006 PROCESSING
W 9000.9 witfile
fb 5000 proc ft
bs fn not used
tpwr 56
[ 8.8 werr
di 0 wexp
tof 0 whs
nt 64 wnt
ct 64
alock
gain not used

FLAGE
il n
in n
dp ¥

DISPLAY
sp =-99.7
wp 3487 .0
vs 234
5C 0
we 250
hzmm 13.3
is 759,495
rfl 3008.2
rfp
th
ins 100.000
ai  cdc
I s e s B B e I B
11 10 9
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PS 106
exp2 stdl3c

SAMPLE
date Jul 26 2008
solvent cdcl3
file exp
ACQUISITION
sfrq 75.459
tn Cc13
at 1.500
np 67720
S 22573.4
b 12400
bs
tpwr 61
pw 9.3
di 0
tof 27.7
nt 1e+08
ct 40432
alock
gain not used
GS

n
in n

¥

DISPLAY

sp 72
wp 14840.2
vE 8
sC 1]
we 250
hzmm 59.36
is 2642.27
rfl 9921.8
rfp 5809.8
th 4
ins 100.000
nm no  ph

DEC. & VT
dfrg 300.069
H1

dpwr 40
0
dm ¥YY
W
12000

PROCESSING
1.00

witfile

proc ft
fn 131072

werr
WENp
whs
wnt
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File Name
Creation Date/Time

| File Type
File Source
File Title
Operator

Instrument

o elsamples\dsf6790.mss
. B9.08at 11:16:27

Lo-Res Mass Data (Centroid)

o Acquired on MASPEC system [msw/96A2)
: P3-106 /NBA

. D.Siatkowska

o AMD 604

SCAN GRAPH. Flagging=M/z.
_Sean 6-0:29. Entries=647. 100% Int =768100.
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Compound 8b

1 P
| 4 |
! !
HWK-332 i
exp3 stdlh / |
SAHPLE DEC. & VT { !
date  Jun 21 2007 dfr 300.069 | |
solvent CDC13  dn H1 |
file exp dpwr 20 | |
ACQUISITION dof 0
sfrg 300.069 dm nnn
tn H1  dmm c \<
at 3.500 dmf 200 /]
np 63006 PROCESSING |
W 3000.9 witfile
fb 5000 proc ft
bs fn not used
tpwr 56
8. werr
di 0.500 wexp
tof whe
nt 128 wnt
ct 128
alock
in not used
FL
il n
in n
dp ¥
DISPLAY i
sp -43.7
wp 3291.1
Vs 131
sC 0
We 250
hzmm 15.25
is BE6A.G5
rfl 3009.8 1
rfp
th
ins 100,000
ai cdc pl
|
| —
- J}///”F_ -
] Lo ) J
i
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| K}[ | | | b \ il
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HWE 332
exp?  stdl3c

SAMPLE
date Jul 18 2008
solvent cdel3
file exp

ACQUISITION

sfrg 75.459
tn c13
at 1.500
np 67720
W 22573.4
b 12400
bs
tpwr Bl
e 9.3
dl [
tof 27.7
nt 1e+06
ct 40592
alock
gain not used

FLAGS

n

in n
dp ¥

DISPLAY
sp =318
wp 16862.1
Vs 4
5C o
wWe
hzmm 67 .45
is 2642.27
rfl 9921.8
rip 5809.8
th 5
ins 100.000
nm no  ph

DEC. & VT
dfrg 300.069
dn H1
dpwr a0
dof 0
dm yyy
dmm W
12000
PROCESSING
1.00
witfile
proc ft
fn not used
werr
wexp
whs
wnt
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File Name o elsamplesidse | 2958 mss
Creation Date/Time ~ : 5-12-2007 at 12:01:31

File Type . Lo-Res Mass Data (Centroid)

File Source : Acquired on MASPEC system [msw/96A2)
File Title 2 1(32)

Operator : D.Siatkowska

Instrument : AMD 402

SCAN GRAPH. Flagging=M/z.
Scan 16-2:26. Entries=283. 100% Int.=70520,
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Compound 9

HWE. =334
“exp3  stdlh
SAMPLE
date Jun 21 2007
solvent DC13
1e exp
ACQUISITION
sfrg 300.069
tn H1
at 3.500
np E3006
W 9000.9
b 5000
bs 4
tpwr 56
W 8.8
d1 0.500
tof o
nt 64
ct B4
alock
i not used
=3
il n
in n
dp %
DISPLAY
sp =43.7
wp 3291.1
Vs 79
5C 0
we 250
hzmm 2.59
is 1630.43
rfi 3009.3
rip 0
th

1
ins 100.000
dc  ph

DE! VT

dfrg 300.069
dn H1
dpwr 30
dof 0
dm nnn
dmm

dmf

20
PROCESSING
witfile
proc ft
fn not used

WErr
Wexp
whs
wnt

ppm

S33



HWE 334

exp? stdl3c
SANPLE DEC. & VT

date Jul 20 2008 dfrq 300.069
solvent cdcl3  dn H1
file e dpwr 40

ACQUISITION dof 0
sfrg 75.459 dm Yy
tn C13 dmm W
at 1.500 f 12000
np 67 PROCESSING
W 22573.4 1.00
b 12400 wtfile
bs proc Tt
tpwr 61 fn 131072
W 8.3
dl Werr
tof 27.7 wexp
nt le+08 whs
ct 40928 wnt
alock
gain not used
il n
in n
dp ¥

DISPLAY

sp -298.6
wp 15903.5
Ve 1939
5C
we 250
hzmm 63.61
is 2642.27
rfl 9922.5
rfp 5809.8
th 2
ins 100.000
nm  no  ph
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File Name
Creation Date/Time
File Type

File Source

File Title

Operator

Instrument

¢ el\samples\dse ] 2959.mss

1 5-12-2007 at 12:12:49

. Lo-Res Mass Data (Centroid)

¢ Acquired on MASPEC system [msw/96A2]
© 3

: D.Siatkowska

© AMD 402

SCAN GRAPH. Flagging=M/z.
Scan 25-3:49. Entries=301. 100% Int.=18968.
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Compound 10

1

n),

expl stdih
SAMPLE

date oct 29 2007

solvent CcoCis

file exp
ACQUISITION
fryg 30

3 0.063
tn H1
at 3.500
np B3006
W so00.9
i 5
bs
tpwr 56
pw 8.
d1 0.500
tof
nt 64
ct 64
alock
gain not used
i1 n
in n
dp ¥
DISPLAY
sp =39.3
wp 2968.9
v 151
sC
wo 250
hzmm 11.8.
is 1346.23
rfl 3007.9
rfp 1]
th 1
ins 100.000
ai  cdc  ph

DEC. & VT
dfrg 300.069
dn H1
dpwr a0
dof 0]
dm nnn
dmm ©f
dm 0]

i 20
PROCESSING
witfile

proc T
n not used
werr
wexp
whs
wnt

—
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HWE 352
exp? stdlic

SANPL

date Jul 24 2008
solvent cdcld
file exp

ACQUISITION

rg 75.459
tn C13
at 1.500
np 67720
5w 22573.4
fb 12400
bs
tpwr 61
pw 9.3
dl 0
tof 27.7
nt 1e+08
ct 40708
alock
gain got used
il n
in n
dp ¥

DISPLAY

sp -444.0
wp 16028.5
Vs 206
sC o
wC 250
hzmm E4.11
is 2642.27
rfl 9922.2
rfp 5809.8
th
ins 100.000
nm no

f 12000
PROCESSING
1 1.00

witfile
proc ft
n 121072

werr
wexp
whs
wnt
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File Name : csamples\dse] 2842 mss

Creation Date/Time ~ : 5-11-2007 at 13:58:56

File Type . Lo-Res Mass Data (Centroid)

File Source . Acquired on MASPEC system [msw/96A2]
File Title . HWK-352

Operator : D.Siatkowska

Instrument : AMD 402

SCAN GRAPII. Flagging=M/z.
Yiage 5040 14-2:08. Entries=193. 100% Int.=101898.
bage 156.2
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