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Crystal structure data tables for the carbamate (£)-21
CCDC deposition number 793197
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Table 1. Crystal data and structure refinement for (+)-21.

CCDC deposition number

CCDC 793197

Empirical formula C,sH,5sNO,

Formula weight 371.46

Temperature 100(2) K

Wavelength 0.71073 A

Crystal system monoclinic

Space group P2,/c

Unit cell dimensions a=9.4053(3) A o =90".
b=9.7021(4) A B =92.978(2)".
c=21.9587(10) A y=90°.

Volume

4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected

Independent reflections

Completeness to theta =25.50°

Refinement method

Data / restraints / parameters
Goodness-of-fit on F*

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

Largest diff. peak and hole

2001.05(14) A’

4

1.233 Mg/m’

0.077 mm"'

792

0.10x 0.15 x 0.25 mm’

3.02 to 25.50°.

0<=h<=11, 0<=k<=11, -26<=1<=26
14457

3710 [R(int) = 0.096]

99.7 %

Full-matrix least-squares on F*
3710/0 /354

1.056

R1=0.0861, wR2 = 0.1660
R1=0.1888, wR2 =0.2154
0.0046(12)

0.411 and —0.405 e. A
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Table 2. Atomic coordinates (x 10%) and equivalent isotropic displacement parameters (A2 x 103)

for 21. U(eq) is defined as one-third of the trace of the orthogonalized UV tensor.

X y z U(eq)
C(2) 2371(5) 4060(6) 3587(2) 39(1)
C(@3) 2725(5) 3353(6) 4194(2) 42(1)
C4) 2799(5) 4054(6) 4758(2) 42(1)
C(5) 2357(5) 5505(5) 4827(2) 41(1)
C(6) 1092(5) 5978(6) 4533(2) 43(1)
C(7) 249(5) 5034(6) 4105(2) 42(1)
C(8) 3096(5) 1958(6) 4174(2) 45(1)
C©) 3559(5) 1252(6) 4697(3) 49(1)
C(10) 3676(5) 1943(6) 5257(2) 49(1)
C(11) 3304(5) 3332(6) 5280(2) 46(1)
C(12) 3139(5) 6386(6) 5230(2) 44(1)
C(13) 2667(6) 7722(7) 5318(2) 51(2)
C(14) 1403(6) 8204(6) 5029(2) 49(1)
C(15) 639(6) 7315(6) 4632(2) 46(1)
C(16) 3619(5) 4960(5) 3395(2) 38(1)
C(17) 3552(5) 6404(6) 3392(2) 42(1)
C(18) 4680(5) 7155(6) 3182(2) 46(1)
C(19) 5902(5) 6498(6) 3001(2) 48(1)
C(20) 5983(5) 5070(6) 3019(2) 49(1)
C(21) 4853(5) 4315(6) 3223(2) 44(1)
C(22) 391(5) 5226(5) 3010(2) 40(1)
C(23) 730(5) 5193(6) 1910(2) 42(1)
C(24) 1872(6) 4512(7) 1548(2) 49(1)
C(25) 786(7) 6747(6) 1855(3) 56(2)
C(26) -721(6) 4601(7) 1728(3) 54(2)
N(1) 1001(4) 4773(4) 3552(2) 40(1)
o(1) 1154(3) 4798(4) 2542(1) 44(1)

0(2) -699(3) 5902(4) 2960(2) 47(1)
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Table 3. Bond lengths [A] and angles [°] for 21.

C(2)-N(1) 1.461(6)
C(2)-C(3) 1.521(7)
C(2)-C(16) 1.539(6)
C(3)-C(8) 1.399(7)
C(3)-C(4) 1.410(7)
C4)-C(11) 1.406(7)
C4)-C(5) 1.479(7)
C(5)-C(6) 1.401(7)
C(5)-C(12) 1.408(7)
C(6)-C(15) 1.386(7)
C(6)-C(7) 1.508(7)
C(7)-N(1) 1.459(6)
C(8)-C(9) 1.388(7)
C(9)-C(10) 1.399(8)
C(10)-C(11) 1.395(8)
C(12)-C(13) 1.388(8)
C(13)-C(14) 1.398(8)
C(14)-C(15) 1.398(7)
C(16)-C(21) 1.389(7)
C(16)-C(17) 1.402(7)
C(17)-C(18) 1.387(7)
C(18)-C(19) 1.389(7)
C(19)-C(20) 1.388(8)
C(20)-C(21) 1.384(7)
C(22)-0(2) 1.217(6)
C(22)-0(1) 1.348(5)
C(22)-N(1) 1.367(6)
C(23)-0(1) 1.475(5)
C(23)-C(25) 1.513(8)
C(23)-C(26) 1.515(7)
C(23)-C(24) 1.519(7)
N(1)-C(2)-C(3) 114.3(4)

N(1)-C(2)-C(16) 113.6(4)

C(3)-C(2)-C(16) 111.1(4)

C(8)-C(3)-C(4) 119.5(5)
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C(8)-C(3)-C(2) 116.9(5)
C(4)-C(3)-C(2) 123.4(5)
C(11)-C(4)-C(3) 118.4(5)
C(11)-C(4)-C(5) 118.3(5)
C(3)-C(4)-C(5) 123.2(5)
C(6)-C(5)-C(12) 119.6(5)
C(6)-C(5)-C4) 120.0(5)
C(12)-C(5)-C(4) 120.1(5)
C(15)-C(6)-C(5) 119.7(5)
C(15)-C(6)-C(7) 120.6(5)
C(5)-C(6)-C(7) 119.7(5)
N(1)-C(7)-C(6) 111.3(4)
C(9)-C(8)-C(3) 121.3(5)
C(8)-C(9)-C(10) 119.8(6)
C(11)-C(10)-C(9) 119.2(5)
C(10)-C(11)-C(4) 121.7(5)
C(13)-C(12)-C(5) 119.6(5)
C(12)-C(13)-C(14) 121.3(6)
C(13)-C(14)-C(15) 118.3(6)
C(6)-C(15)-C(14) 121.5(5)
C(21)-C(16)-C(17) 119.1(5)
C(21)-C(16)-C(2) 118.6(5)
C(17)-C(16)-C(2) 122.3(4)
C(18)-C(17)-C(16) 119.5(5)
C(17)-C(18)-C(19) 120.8(5)
C(20)-C(19)-C(18) 119.7(5)
C(21)-C(20)-C(19) 119.7(5)
C(20)-C(21)-C(16) 121.1(5)
0(2)-C(22)-0(1) 125.2(4)
0(2)-C(22)-N(1) 124.4(4)
O(1)-C(22)-N(1) 110.4(4)
O(1)-C(23)-C(25) 109.0(4)
O(1)-C(23)-C(26) 110.2(4)
C(25)-C(23)-C(26) 113.1(5)
O(1)-C(23)-C(24) 102.4(4)
C(25)-C(23)-C(24) 111.3(5)
C(26)-C(23)-C(24) 110.4(5)

C(22)-N(1)-C(7) 118.0(4)
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C(22)-N(1)-C(2) 121.8(4)
C(7)-N(1)-C(2) 120.2(4)

C(22)-0(1)-C(23) 120.6(4)
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Table 4. Anisotropic displacement parameters (A2 x 103) for 21. The anisotropic displacement

factor exponent takes the form: —2m?[ h2a*2U'! + ... + 2 h k a* b* U!? ]

UII U22 U33 U23 U13 UIZ
C2) 35(3) 43(3) 4103) 3(3) 8(2) -12)
C@3) 33(2) 50(4) 43(3) 5(3) 5(2) 3(2)
C(4) 37(3) 49(3) 40(3) 2(3) 4(2) 0(2)
C(5) 39(3) 50(3) 35(3) 3(2) 5(2) -4(2)
C(6) 37(3) 56(4) 37(3) 13) 6(2) 3(3)
C(7) 33(3) 56(4) 38(3) -6(3) 6(2) 0(3)
C(8) 40(3) 46(3) 49(3) 5(3) 5(2) -5(3)
C(9) 46(3) 43(4) 59(3) 8(3) 7(3) 3(3)
C(10) 45(3) 58(4) 45(3) 8(3) 5(2) 3(3)
c(11) 41(3) 53(4) 43(3) 2(3) 5(2) 2(3)
C(12) 41(3) 52(4) 40(3) 0(3) 10(2) -5(3)
C(13) 49(3) 61(4) 44(3) -133) 8(3) -6(3)
C(14) 47(3) 54(4) 47(3) 3(3) 8(2) 3(3)
C(15) 40(3) 56(4) 4103) 0(3) 8(2) 2(3)
C(16) 35(3) 47(3) 32(2) 2(2) 1(2) -6(2)
c(17) 37(3) 45(3) 46(3) 0(3) 3(2) 1(2)
C(18) 44(3) 49(4) 46(3) 2(3) 2(2) 2(3)
C(19) 37(3) 62(4) 46(3) 0(3) 9(2) 9(3)
C(20) 38(3) 60(4) 48(3) 9(3) 5(2) 0(3)
c(21) 37(3) 51(4) 46(3) 2(3) 7(2) 3(3)
C(22) 35(3) 49(3) 36(3) 0(2) 6(2) -6(2)
C(23) 42(3) 52(3) 31(2) 4(2) 3(2) 7(3)
C(24) 50(3) 56(4) 4103) 3(3) 4(2) 8(3)
C(25) 65(4) 45(4) 58(4) 12(3) 12(3) 10(3)
C(26) 44(3) 73(5) 43(3) -6(3) -4(3) 2(3)
N(1) 34(2) 52(3) 36(2) 0(2) 5(2) 3(2)
o(1) 40(2) 54(2) 38(2) 0(2) 6(1) 1(2)

0(Q2) 33(2) 60(2) 47(2) 4(2) 4(2) 6(2)
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Table 5. Hydrogen coordinates (x 104) and isotropic displacement parameters (A2 x 10) for 21.

X y z U(eq)
H(2) 2250(40) 3320(50) 3281(19) 30(12)
H(7A) 60(50) 4040(60) 4350(20) 64(16)
H(7B) -630(40) 5480(40) 3980(17) 21(10)
H(3) 3000(50) 1410(50) 3710(20) 61(15)
H(9) 3770(40) 250(50) 4664(18) 31(12)
H(10) 4110(40) 1490(50) 5670(20) 38(12)
H(11) 3320(50) 3780(50) 5660(20) 52(15)
H(12) 4100(50) 6050(50) 5450(19) 37(12)
H(13) 3130(50) 8320(50) 5610(20) 53(16)
H(14) 1140(60) 9310(70) 5100(30) 90(20)
H(15) -290(50) 7690(50) 4440(20) 55(15)
H(17) 2540(50) 6840(50) 3520(20) 47(13)
H(18) 4650(50) 8250(50) 3180(20) 41(13)
H(19) 6630(60) 6960(60) 2810(30) 77(19)
H(20) 6970(50) 4620(50) 2857(19) 43(13)
H(21) 4820(40) 3270(50) 3188(17) 22(11)
H(24A) 1830(50) 3430(60) 1590(20) 54(15)
H(24B) 2870(40) 4890(40) 1658(17) 22(10)
H(24C) 1660(40) 4770(50) 1050(20) 42(13)
H(25A) 1840(70) 7160(70) 1930(30) 90(20)
H(25B) 120(60) 7230(60) 2100(20) 67(18)
H(25C) 620(60) 6970(70) 1410(30) 90(20)
H(26A) -710(60) 3470(70) 1840(30) 78(19)
H(26B) -1530(50) 5020(50) 2000(20) 45(13)

H(26C) -920(50) 4730(50) 1280(20) 54(15)
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NMR Spectra
'H and *C NMR spectra of 2, 4, 10, 11, 12, 14, 15, 16, 18, 19, 20, 21 and 22. "°F
NMR spectra of 12 and 15.

NMR spectra were recorded on a Bruker Avance 400 spectrometer and calibrated
internally by reference to signals from the solvent (CDCl; at 77.16 ppm for "*C
spectra; CHCl; at 7.26 ppm for 'H spectra)' or externally (referenced to CFCl; at 0
ppm for "°F spectra).

Reference
1.  H. E. Gottlieb, V. Kotlyar and A. Nudelman, J. Org. Chem., 1997, 62, 7512—
7515.



€87 "
667"

TET”

967"
826"
60L"
9eL”
o€EL”
(472
oL’

oLe”
[42%
Sve”
09¢€”
voe”
89¢”
cLe”
98¢”
68¢"
707"
807"
Era
£ev”
4278
97V
vav”
VoV’
SLY”
L8V
£67°
L6V

OB-ART-10-2010-000889

T—
T

7 —

24

NVV%

N N L

967"
8¢s”

60L"
9eL”
0EL”
(477
9L

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

ESI 11
< L
T Eo
T .o . 20
Z_°= = *go
2 o o_o,
= n N
x © x I
OO *3 £
© Z o
o
o T
5 -

€— —

€ — —

U

€~

€ —=

c—_

c—

L

ppm

1.0 0.5 0.0

1.5

4.5 4.0 3.5 3.0 2.5 2.0

5.0

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

OB-ART-10-2010-000889 ES| 712 Thisjournalis (c) The Royal Society of Chemistry 2011
L o — :I»m
06¥°L j&

S6€°¢

i s it o
e — B e
669'¢
§£§§§ - = éf S

o~
osu—:/
<
Ql E —w
T 0
T .o - =20
z_ 5= E g 8
2 e a-
TS 92N
9 T
x ~ o
O O % S=
o Z O
o T2
Q -
~©
=~
£
g




0€”
L8

Sg”
61"

88"

16"
€S°
oL’
96°

iT°
€T°
8¢€"
16"
(44

1¢”

OB-ART-10-2010-000889

ST
8T

67 —
05—

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

ESI

13

prepared from (-)-14

13C NMR spectrum

100 MHz, CDClg

ppm

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

230



OB-ART-10-2010-000889

68l

L0¥° 6%
0SL°0S

om

o

o
BOBONNNNT
NN NNNNNN

YLOLEL

soe'6EL
2901pL
Yoz ipl——

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
ES|I 14 Thisjournalis (c) The Royal Society of Chemistry 2011

13C NMR spectrum
100 MHz, CDClg

S
S
O
8
%))
X9)
Ne)
™
0
Ly
Q

bl

T

I ) ~

Z 8= =

2 N O

0 78

@

o

2

S




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 15 Thisjournalis (c) The Royal Society of Chemistry 2011

€180 _
0680——— = — |-

8vSL )

o — = = }%
8 ~wn
ozL's - - o
g S S
@ ERQ
[ ® 0O
pd = < a
~ N
2 D= = -
2] E E
=8 j
I < }



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

OB-ART-10-2010-000889 ES| 16 Thisjournalis (c) The Royal Society of Chemistry 2011
9sH'LZ B % _Jd s
689'8¢2 — —= 2
i — = =4
21s = .

=
182762 - _g
€ o
S 25
m o0 .
| ] (0] $) S
Z_ 5= < & -
» ~ N
bl oo
==
2 Z o o
092 E
®
229221
= B -
l0z6el——— = é -8
m—
€LESEL - —
66L°6EL - — LS
SYO'LyL - —3 i
€99°€SL — =4




OB-ART-10-2010-000889

0
1
=20

L 40

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
ES| 717 Thisjournalis (c) The Royal Society of Chemistry 2011

100
=110
120
130
140

=

ppm 8

- - oo 1 Y
QO (52
Q = &)
om =3
[ 845
Z_ 5= < aQC
3 T 234
+ g2
Z g
Q2 ¥




ST9°
1€9°

619"
9€9
259"
699"

£€ve”
Lve:
s9¢”
oLe”
18¢"
£€8¢C°
S8¢°
TEE”
8ve”
99¢”
08¢"
G8¢”
Ly
G97°
846"
096"
LLS”
086"
STT”
6TT"
Vel
6€ET”
6GL"

OB-ART-10-2010-000889

T—
T—

14
N\

6T9°
9€9°
2597
699"

S9¢”
oLe”
18¢C°
€8¢C°
G8T°
TEEe”
8v¢”
99¢”
08¢"
S8¢€°
LYvY"
G97°

866G
096"
LLS"

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
ES| 18 Thisjournalis (c) The Royal Society of Chemistry 2011

-

ln

g
a
Y — —
7 — —
LA
LA— _% .
a2 58
25
=z o 2
) o N
=S T oI
s =
Z
<
3
\\j\[-==sz
g
N ___ J|&
L§ —
- 2
[ -
L‘//- — <t
7 O
[ R
. ~
L —=
L_" = -

]

|

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

10.5



OB-ART-10-2010-000889

LO T —~—_
€2y T —

988° 1T

7oL €
8€L €
voL”
66L°
08"
124N
078"
968
£€€6°

N\

MmO mononmnn

LTT"
12T
9€T”
ovT”
SST”
6GT"
oLz
LLe”
88C"
062"
86T
90€"
60€”
STE”
6T¢€"
gee”
Lee”
¢se”
9¢¢€”
99¢”
98¢”
707"
LOT "
A
8¢y’
(41
LS’

.

[ N S S e e T e i S SN SNy SN N SN S SN N

8€L”
voL®
66L°
L08"°
vee”
0v8-
968"

€€6°

B

NH

Supplementary Material (ESI) for Organic & Biomolecular Chemistry

ES| 19 Thisjournalis (c) The Royal Society of Chemistry 2011

Me

TH NMR spectrum
400 MHz, CDClg

!

45 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

105

ppm 11.0



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2011

OB-ART-10-2010-000889 ESI 20
FE
S
o
P o
e
o
]
1672
Fo
®
o
3
-8
681G m
19°LS o
@
Fo
~
—
F o
®
P o
&
o
FS
e
o
- -
ha
&
L2 vet E
{O'LZI\ T
T .
cLrgeT — E R
€L°0€T
86'Z€I/
PLT6ET L8
S
LS ST
o
F©
)
o
)
©
o
R
~
o
-
*
g_m LS
50 -
8 o
ol % - D_O _8
) o T 94 Q
= . £z
~ 2 E 7°
Z o &
02
® o
- -
]




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 27 Thisjournalis (c) The Royal Society of Chemistry 2011

0TIS"T
825"
876"
7SS
VLS®
986"
€09°

V2
.

A

Br
Me
12b

oLe”
cTe”
816"
796"
619"
199"
799°
£€69°
cov”
6LY"
967"
A
80L"
9cL”
VLT
vee”
144
20
820"
vvo-
£€90°
990°
SO0T”
8TT"
SET”
89T"
LT
L8T"
68T"
90¢"
80T
0ce:”
cee”
6€C"
18T
65T
oLe”
08¢
L8T"
vec”
€0¢e”
Log"
9T€E"
oze”
€ee”
Lye”
0sg”
7€
89¢"
TLE”
TEV"
VeEv
1S%°
A1
L8V
L0S"

2:1
"H NMR spectrum

400 MHz, CDCls

N._O
\[4
Me CF3
T

12a

ppm

0L ¥ —— —

Z1e Y ——

L

815 ¥ }

795" 7 — -
6T9'T7§ o — L

159°%
799'?% -
€697 L

4

.6

[
4

4.8

L e e e o  a  l l a i  al  a S a S S S  S  S C CRT T RT R T R T R R R R e
5.0

5.2

n
4

z97" L= N
AR _

9675 —— = =
PIS°S L
80L"S

9z e —>= = r
vvL S

5

5.6

\

0.0

0.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

10.5

ppm 11.0



LT
00"

6L°
6T"

96"

86

(4
vl
Ve
Sv°

v0-
19°
16"
Ly”
26"
SC°
o€
ve”
8¢€"
LL®
€T’
8¢
97"
0G”°
€L’
L8
L6
v9-
SL”
ot~
86"
89"
L9
10°
Le”
cL”
80"
v

OB-ART-10-2010-000889

LT ——0
8T —

9% ——
8y —

s
.99>—

9L
LL —N_
LL
LL

/

STT
STT
LTT
8TT
121
[4a
LTI
LTI
LTT
LTI
14
34
821
34
871
34
8271
zeT
zET
SET
SeT
LET
8€T
LST ——_
LST—F
LST
8ST
8ST

S\

N

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

ESI 22
(s2]
L
O
o
5 2 o 8
S -
€ o
£9
20O
- N
.. mI
NS s
Zo
o
Y5
o < 0 8
S -

Jy

10 ppm

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

220



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 23 Thisjournalis (c) The Royal Society of Chemistry 2011

(s2]
LI— O
(@) o
o
0 < o0& Lo
=
[s2]
-2
g0 B
FN
= g
& LS .
Z w0 I
©
QAW ok
>‘O Ly
A Z 0 &
S -

22889~

€¥S729- = —




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 24 Thisjournalis (c) The Royal Society of Chemistry 2011

0.0 ppm

L

L80°0

|

0.5

988"
768"
606"
LZ6"
996"
£€86°
oLz

1.0

1.5

N

\%J _

€87 ¢ —— —

2.0

2.5

€18"
878"

860"
€ET”

o

9vL"
T8L"
€sT”
LT
€ve
8LT”
STY”
A3
6v7
L97"
oLz
762"
vIE”
€Le”
LLE”
z6€”
96¢"
Z0%"
907"
zTV"
9TV "
6TV
€Ty
0€v"
€Ev”
8EV "
A%
677"
zsy”
967"
005"
STS”
6TS"
£€5”
9€s"
0%5"
675"
Tss”
LSS”
895"
LS
985"
709"
L09"

2

6.5

7.5

8.0

14b

9:1

A A N i e i e S N S S S S N S S S T R T R T T T T ST TS

"H NMR spectrum
400 MHz, CDCl,

14a
T
10.0

T
10.5




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

OB-ART-10-2010-000889 ES| 25 Thisjournalis (c) The Royal Society of Chemistry 2011
£
o
o
Fo
-
3
68761 U — r o
0612 ] N
€L76C 4 r 8
=)
<
€9°LY F
cowzv}- I F
L0°87Y -8
V1°89 —— 3 [
75785 — —_—3 F o
Fo
o
N~
L 9L
WO‘LL\ -
SZ'LL?
9" LL -2
=)
o
[=)
o
-
PETGTT —_—
02°8TT -
18°LCT
16°L2T -
09°8¢T ] o
£9°82T
08°821T ] - N
€T°6CT
0€° 62T 4
1S7°6CT
85°62T — =
597621 — 1 -
0L76CT 3
8L°6CT
e 0€ET —_—
LS"0ET T .
LETTET s -
9T LET )
€€°LET L
L8°8ET
267071 O © L 8
€V TPT -
w ()
66°€ST 3 =
vE VST — Z2 5= 'g
(%] — o
- ©
-
0 £ o
S50
o A I ©
8_0 E~
Eo—-
— m -
N N
Cc T
™ == FQ
LL Z o -
(@) O @) o
(2] —
N ) - o
Z_ 5= s ]
%] - -
2 o
F o
~




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

OB-ART-10-2010-000889 ES| 26 Thisjournalis (c) The Royal Society of Chemistry 2011
i — = }%
B 1

o
L
O
N>:O
Z o .Ig
S -
E o
£g
O
g
o
s =
Z o
Q w <
D B
620 e © = __J }G
LIy [0} - S
s 2
iz =5
2y S

1.31
ppm 7

,\
I
e
I
|
L
0.639

7.9




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 27 Thisjournalis (c) The Royal Society of Chemistry 2011

o

01z'2L -
€628l - E
Lo
~N
m §
L 3
(G] 3 e
N >:O 3
z ) :
o i 3
=R 3
E o Lo
5 .«
=0
8 o
a O
996'9% b 2N -
¥S8'8% N % é = -
v
Z o
2v8'sS O i 0L
e W6 2 -
e — 2

Me
15a
60

L)

TRRPRERNTATRY
0 1

W




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 28 Thisjournalis (c) The Royal Society of Chemistry 2011

TFA
—
34

O

2:1
19F NMR spectrum

376.5 MHz, CDCl,

Me CF3
15a

NE_O NZ CF
: 7Y : Ty
Me
15b
73 74

L1089~

|
o
e

07 1

g

6€5729-—




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 29 Thisjournalis (c) The Royal Society of Chemistry 2011

121

e L—

R
)

NHBoc

Me

16
"H NMR spectrum
400 MHz, CDClg

€6LY




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

OB-ART-10-2010-000889 ES|I 30 Thisjournalis (c) The Royal Society of Chemistry 2011
682722 —
ols'gz = °
£82°0S = 3

25562 = -8
S
9) € o
o =
M 50
T g aQ
=z o o O -8
© (2
= - N
o T
==
S8
o
Jep=
o
o
966'521 -
0gz 2L _
9,921 - =
o
S
890k L _

022'sSL —




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 37 Thisjournalis (c) The Royal Society of Chemistry 2011

0281 — - <
gep l—— -
9SH°L

o E o
o} 20
m o0 |
’ OO
= =z Q
m o n N
=S T I
s =
=
I <
—<
[34%4 =
£L8h _ L3
o~
295'v _
622°S _
@
FN
869°S =
e

o7 \
i N
27 _ S
222\ g
@
9521\ _ - }m
092'L§ . = o
2627 - = :|-<r
£62°2 ﬁ
96272 _ 138
16277 =
8627/
6057
€257/
Shi/
[T




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

OB-ART-10-2010-000889 ES| 32 Thisjournalis (c) The Royal Society of Chemistry 2011
_ :JW P
- - = = B

o Elg
= O
@ 8> a N
’ (D(DO
= pzd Q0O .
o X OO N
=" ocrtZI
ST =
ZIS
[m)
Q ¥
— ‘mf»-«v—r- —_— SN e &



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

OB-ART-10-2010-000889 ESI 33
=
sL9°21 - <
3 e
21l¥°82 - =
-3
Fe
[VANA4 =
-2
Sov'Es _
vr0'SS -
e
1S€°59 _
-e
68122 __ 3
1
——
£52°08 - —ﬁi 8
-2
o E o
o) 50
m SN a) o
/ QO -3
[ =z o ~ E =
m o © 2 N
s T C T
==
Zo Lo
8 =
=
®
o
e
102221 - —
68l221
el —— = ]
€05 8el— i =]
0ebzEL _
06581 _ .
<
208°LyL _ e
3
vOL'9SL _
3 8




OB-ART-10-2010-000889

8L

NHBoc

L2L'S

81l6’S

"H NMR spectrum
400 MHz, CDClg

19

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
ES|I 34 Thisjournalis (c) The Royal Society of Chemistry 2011

9.13

.
R

1.03

|
N
1.02
6

6€2°L
LS€L

|




OB-ART-10-2010-000889

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
ES| 35 Thisjournalis (c) The Royal Society of Chemistry 2011

3 = = N p > et g ¢ b 2 e b N 2 3
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
E
@ 0
<! { 0 j
I
E o
9) =, 9
_J o >
3 =z o &8 4 ‘
N if
=z = O j '
L
ST =
O g
[m]
Q ¥

ppm

A



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES|I 36 Thisjournalis (c) The Royal Society of Chemistry 2011

505°8¢

£295°8S

56762

IS
S5 @
1) 50
m 80 S
T o N -
=z N
- oC T
==
Z o o
O Q= -
)

|
| |
T T T T T T T
70 60 50 40 30 20 10

6222vL —

8GL°GSL

N
"o
NS
WBNN
NN
|
‘ '
| T | |
ppm 160 150 140 130



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
37  This journal is (c) The Royal Society of Chemistry 2011

OB-ART-10-2010-000889 ESI

0
1
30
=40
=50
60
=7
80
9

NHBoc

19
2D NMR spectrum
HSQC
400 MHz, CDCl3

|
|
\

N

|

ppm



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 38 Thisjournalis (c) The Royal Society of Chemistry 2011

N ? :
oy
S
o E o
20
o 0
g _ 8O -
_ o n N
z-o 2 N
s =
=g
O =
<
. }w
YISy = 8
ﬁ g
s
_
o
2999
§98°9
868'9\
2069
2169
026'9
9€6'9
ov '9&
AN
¥S0°2
NG
€0 :ﬁ§ _
€L ——5
6t '1%
0922
29272
9922
L2272
S62°L
862°L
SlLEL
[ AR WA
—co




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

OB-ART-10-2010-000889 ES| 39 Thisjournalis (c) The Royal Society of Chemistry 2011
x —1
o
S
% R
< x —
.)(
re8e =
2
X —
e
066'8Y -—3 |
-3
£56'€9 -3
R
s
Lo
8£9°08 - ®
S
@ £
s @
£2
8] 20 -8
z® & 2N
N T
==
Z o
[ I =
R
€26°1L21 _ _d
072921
i — - =
i —_— = =
soeEl—
£00'2€1 - 5
9257281 =
¥0g'6EL % ¥
F3
£
g
221981 -




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

OB-ART-10-2010-000889 ES|I 40 Thisjournalis (c) The Royal Society of Chemistry 2011
£ve8e =
e
06681 . lo
g
o E o =
20 |8)
oA 8
8 29 ?
- o 0y 0o) =
O~ F £ :
Ly
Zo E
o
& iy o
Q E
92921
\ -
M= - -
B
866°LEL ==
-
£




This journal is (c) The Royal Society of Chemistry 2011

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
41

ESI

OB-ART-10-2010-000889

SK'S 9€'€ 660 L 1260 86'L v62 L L L L6 201
e — —_— e e e iy

10a0 ‘ZHI 00¥
wnioads AN H,

Ic

cn_O

S
oog—N S

J

% el o

POPPRORONHNDO NN NNNNNNNNNNNNNNNNNNNN

NRAOLNUNNE®EEOO==2S A RARRARNNRRRNNONIL
WRONUIOANNNTNONRN—=WUOONO=NNWNUNIHNDREOO 0
UNOWUNO—=0ONOONNUTRAONONTWH=WOUIORNONOO T =

€8€°L
225871
88 ———
806'€ —
vv0'S
Lz's



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 42 Thisjournalis (c) The Royal Society of Chemistry 2011

09t°'82

20072
Sv0'8Yy

8€6'29
v6v'v9

DEPT135 spectrum

952°08

s
21
13C NMR spectrum
100 MHz, CDClg

74

AN

|

N—CO®H TE—PPOBBNNN LI

TELTITNH mmmaNNNNNNNNN

\

00S¥SL




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 43 Thisjournalis (c) The Royal Society of Chemistry 2011

0
k20
k30
40
0
60
L7o
80
k90
I 100
L110
120
k130
140

/\

D B

ppm 8

HSQC

s
21

2D NMR spectrum

400 MHz, CDCl3



OB-ART-10-2010-000889

822

0v9'€
v.9°¢

v.28'€
806'€

998'v

90

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
ES| 44 Thisjournalis (c) The Royal Society of Chemistry 2011

_i
E o
O
z 5 £ 54
i ®) ~
(] o _ =
a " N }'—
x cL
s =
=3
I <
B - = 5
= j}_
—<
_ ) )
_ J}f
_ ;=
, F_F
- - =
s i 15
oo




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 45 Thisjournalis (c) The Royal Society of Chemistry 2011

NH
eq
Ph
7.0

R
22
"H NMR spectrum
400 MHz, CDClg

7

7.2

723!

oSl e -
085 L— -

965 L——— -
66S2— — -

ppm 7.6




OB-ART-10-2010-000889

2596

92109

oLy'LEL

6E5°6EL
VEQ' LY L
I
o8 b ——

DEPT135 spectrum

Supplementary Material (ESI) for Organic & Biomolecular Chemistry

ESI

46

This journal is (c) The Royal Society of Chemistry 2011

- 3 g
- -3
e
-8
i
)
3 o
S
o
e
£ o
T .c 50
(&)
Z_ 5n 88
%) o
N U’N“
. N T
==
Zo —9
= =
92
(=]
e
]
3
_ ]
- e
R




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 47 Thisjournalis (c) The Royal Society of Chemistry 2011

Molecular mechanics calculations

Minimised steric energy (MSE) structures for the 55 stereoisomers of compounds 4,
14, 21 and 22 were calculated on a Mac Mini 2.6 GHz Intel Core 2 Duo running
Linux (Fedora Core 12, x86 64-bit), using MacroModel v. 8.0 (Maestro v. 9.0.211
interface) with the MM3 force field and Monte Carlo conformational search (csearch)
method (1000 iterations). The csearch parameters were: no solvent, PRCG method;
convergence on gradient; max. number of iterations 3000; convergence threshold
0.0200.

This procedure returned multiple repeats of the same global MSE structure, which is
shown first for each compound listed below. The MSE values indicated are relative
to the global MSE structure for that compound.

For the amine 22, the difference in steric energy, AE, between the two
diastereoisomers was converted into the equilibrium population at 25 °C indicated in
the table using the equation:

AE = RTInK

where K is the stereoisomer ratio and 7" is 298.15 K.



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 48 Thisjournalis (c) The Royal Society of Chemistry 2011

Compound MSE structure

O O

s N

. OBUt
Me

(5S,aS)-4
MSE = 0.0 kJ mol™

O OBu!

s N

S
ax O
Me

(5S,aS)-4
MSE = +0.7 kJ mol™’




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 49 Thisjournalis (c) The Royal Society of Chemistry 2011

Compound MSE structure

S
eq (0]
Me /

(5S,aR)-4
MSE = +19.2 kJ mol™’

R N

(., OBu
Me
(5S,aR)-4 ’

MSE = +21.6 kJ mol™’




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ESI 50 Thisjournalis (c) The Royal Society of Chemistry 2011

Compound MSE structure

S
a O
Me

(5S,aS)-14a
MSE = 0.0 kJ mol™

S
ax CF3
Me

(5S,aS)-14b
MSE = +5.0 kJ mol™’ /




OB-ART-10-2010-000889

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
ES| 51 Thisjournalis (c) The Royal Society of Chemistry 2011

Compound

MSE structure

S
eq O
Me

(5S,aR)-14a
MSE = +20.1 kJ mol™’

O O

R NE

S
eq CF3
Me

(5S,aR)-14b
MSE = +30.1 kJ mol™’




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
OB-ART-10-2010-000889 ES| 52 Thisjournalis (c) The Royal Society of Chemistry 2011

Compound MSE structure
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Compound MSE structure
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