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General Information: All reagents are commercially obtained. BF;'Et,O was distilled over
CaHj, prior to use. 'H NMR spectra were recorded in CDCl; on 400 MHz NMR spectrometer
using TMS as internal standard. The '*C and '’F NMR spectra were recorded at 100 MHz and
376 MHz, respectively. For BC and "F NMR CDCl; and C¢Fg were used as internal standard.
IR spectra were recorded on FT-IR spectrometer. Melting points were measured in open
capillary tubes and are uncorrected.

Preparation of ethyl 2-(1-hydroxyalkyl/hydroxy(phenyl)methyl)-5-methylhex-4-enoate
1:  The ethyl 2-(1-hydroxyalkyl/hydroxy(phenyl)methyl)-5-methylhex-4-enoate 1 was
synthesized starting from [-keto ester A and 1-bromo-3-methylbut-2-ene as shown in

Scheme 1." Thus the reaction of B-keto ester A with 1-bromo-3-methylbut-2-ene in presence

O 0 /\)\ NaH / THF o 0 NaBH,/MeOH  OH
S A Hos SN

0°C -rt o°c-5°c R
94-95% B 78-84% CO,Et
A | 1
where R = Me, Et, Ph B-1. R = Me: 1a, R =Me;
B'2’ R = Et 1b, R = Et,
B_3 R = Ph 1C'd, R = Ph

Scheme 1: Synthesis of ethyl 2-(1-hydroxyalkyl/hydroxy(phenyl)methyl)-5-methylhex-4-

enoate

of sodium hydride in THF afforded o-substituted B-keto ester B, which after reduction with
sodium borohydride in methanol gives alcohol 1 in 78-84% yields.

The methyl and ethyl substituted -keto esters B-1 and B-2 afforded two inseparable
diastereomers” 1a,b whereas phenyl substituted B-ketoester B-3 gave two separable anti- and

syn-diastereomers 1c¢ and 1d, respectively. The structures of all compounds are determined
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from IR, 'H, *C NMR and mass spectroscopy. The stereochemistry of compounds 1c¢ and 1d
are determined from coupling constants values.”*?
References:
1. M. Pena-Lopez, M. M. Martinez, L. A. Sarandeses and J. S. Sestelo, J. Org. Chem.
2010, 75, 5337-5339.
2. (a) V. A. Kramer and H. Pfander, Helv. Chim. Acta 1982, 65, 293-301; (b) P. Galatsis,
S. D. Millan, P. Nechala and G. Ferguson, J. Org. Chem. 1994, 59, 6643-6651.
3. E. Marcantoni, S. Alessaandrini, M. Malavolta, G. Bartoli, M. C. Bellucci and L.
Sambri, J. Org. Chem. 1999, 64, 1986-1992.
General procedure for the synthesis of a-alkyl-p-keto esters (B-1-3): To a suspension of
sodium hydride (15.69 mmol, 1 equiv.) in THF (15 mL) at 0 °C was added B-keto ester
(15.69 mmol, 1 equiv.) dropwise via syringe. After 20 min, a solution of 3,3-dimethylallyl
bromide (17.26 mmol, 1.1 equiv.) in THF (5 mL) was added and the mixture was left at room
temperature overnight. The solvent was removed under reduced pressure, and the residue was
dissolved in Et;O (10 mL) and washed with brine (25 ml). The organic layer was dried and
filtered, and the filtrate was concentrated under reduced pressure. The residue was purified by
column chromatography over silica gel to afford the title compounds as colourless oil.
Synthesis of Ethyl 2-acetyl-5-methylhex-4-enoate (B-1): To a suspension of sodium
hydride (0.378 g, 15.69 mmol) in THF (15 mL) at 0 °C was added ethyl acetoacetate (2 mL,
15.69 mmol) dropwise via syringe. After 20 min, a solution of 3,3-dimethylallyl bromide (2
mL, 17.26 mmol) in THF (5 mL) was added and the mixture was left at room temperature
overnight. The solvent was removed under reduced pressure, and the residue was dissolved in

Et,O (10 mL) and washed with brine (25 mL). The organic layer was dried and filtered, and
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chromatography over silica gel (10% EtOAc/hexane) to afford ethyl 2-acetyl-5-methylhex-4-
enoate B-1 (2.97 g, 95%) as a colourless oil; '"H NMR (400 MHz, CDCl3): 6 1.27 (t, J = 7.2
Hz, 3 H), 1.63 (s, 3 H), 1.68 (s, 3 H), 2.22 (s, 3 H), 2.54 (t, J=72Hz,2 H), 343 (t, J=7.6
Hz, 1 H), 4.19 (q, J = 7.2 Hz, 2 H), 5.03 (dt, J = 7.6 and 1.6 Hz, 1 H); °C NMR (100 MHz,
CDCl): 6 14.1, 17.8, 25.8, 27.0, 29.1, 59.8, 61.3, 119.9, 134.7, 169.7, 203.2; IR (KBr, Neat):
2981, 2930, 1739, 1718, 1205, 1150 cm™. HRMS (APCI) cald. for C;;H ;303 (M+H)* requires
199.1334; found 199.1337. APCI-MS: m/z (relative intensity): 199.2 (M+H)", 43%), 181.1
(100), 169.1 (55), 143.1 (17), 124.1 (43), 107.1 (73).

Ethyl 5-methyl-2-propionylhex-4-enoate (B-2): Colourless oil (3.13 g, 94%); 'H NMR
(400 MHz, CDCl3): 8 1.06 (t, J = 7.2 Hz, 3 H), 1.26 (t, / = 7.2, 3 H), 1.62 (s, 3 H), 1.67 (s, 3
H), 2.47-2.60 (m, 4 H), 3.45 (t, J=7.2 Hz, 1 H), 4.17 (q, J = 7.2 Hz, 2 H), 5.02 (dt, J =7.6
and 1.6 Hz, 1 H); °C NMR (100 MHz, CDCl3): § 7.8, 14.2, 17.9, 25.9, 27.2, 35.6, 58.9, 61 .4,
120.1, 134.8, 169.9, 206.0; IR (KBr, Neat): 2980, 2937, 1741, 1716, 1198, 1156 cm'.
HRMS (APCI) cald. for CjpH,003 (M") requires 212.1412; found 212.1408. APCI-MS: m/z
(relative intensity): 212.2 (M+H)", 100%), 194.7 (65), 168.7 (27), 123.8 (22).

Ethyl 2-benzoyl-5-methylhex-4-enoate (B-3): Colourless oil (3.88 g, 95%); 'H NMR (400
MHz, CDCl): 6 1.67 (t, J = 7.2 Hz, 3 H), 1.62 (s, 3 H), 1.65 (s, 3 H), 2.61-2.78 (m, 2 H),
414 (q,J =72 Hz,2 H), 430 (t, J = 7.2 Hz, 1 H), 5.11 (dt, J = 7.2 and 1.6 Hz, 1 H), 7.44-
7.50 (m, 2 H), 7.55-7.61 (m, 1 H), 7.97-8.00 (m, 2 H) ; *C NMR (100 MHz, CDCls): & 14.1,
17.9, 25.8, 27.8, 54.6, 61.4, 120.3, 128.7, 128.8, 133.5, 134.7, 136.4, 169.9, 195.2; IR (KBr,
Neat): 2979, 2929, 1737, 1688, 1448, 1379, 1241, 1153 cm'. HRMS (APCI) cald. for
Ci16H200; (M+H)" requires 261.1490; found 261.1494. APCI-MS: m/z (relative intensity):

261.2 (M+H)", 57%), 215.1 (21), 193.1 (23), 169.1 (12), 124.1 (100).
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General procedure for the synthesis of Ethyl 2-(1-
hydroxyalkyl/hydroxy(phenyl)methyl)-5-methylhex-4-enoate (1a-d): To a solution of a-
alkyl-B-keto esters (14.98 mmol, 1 equiv.) in dry MeOH (15 mL) at 0 °C, was added sodium
borohydride (39.25 mmol, 2.62 equiv.) in small portions. The reaction mixture was stirred in
between 0 °C to 5 °C for 1.5 h. The progress of the reaction was monitored by TLC with ethyl
acetate and hexane as eluents. After completion of the reaction, the product was extracted
with ethyl acetate (30 mL) and then washed with water (15 mL) and brine (15 mL). The
organic layer was dried (Na;SO4) and evaporated to leave the crude product, which was
purified by column chromatography over silica gel to give the title compounds.

Synthesis of Ethyl 2-(1-hydroxyethyl)-5-methylhex-4-enoate (1a): To a solution of ethyl
2-acetyl-5-methylhex-4-enoate (2.97 g, 14.98 mmol) in dry MeOH (15mL) at 0 °C, was
added sodium borohydride (1.485 g, 39.25 mmol) in small portions. The reaction mixture
was stirred in between 0 °C to 5 °C for 1.5 h. The progress of the reaction was monitored by
TLC with ethyl acetate and hexane (3:22) as eluents. After completion of the reaction, the
product was extracted with ethyl acetate (30 mL) and then washed with water (15 mL) and
brine (15 mL). The organic layer was dried (Na;SO4) and evaporated to leave the crude
products, which were purified by column chromatography over silica gel to give an
inseparable mixture of two diastereomers 1a (2.40 g, 80% overall yield) as a colourless oil;
'H NMR (400 MHz, CDCl3): & 1.19-1.29 (m, 6 H), 1.62 (s, 3 H), 1.69 (s, 3 H), 2.29-2.47 (m,
3 H), 2.51 (brs 0.5 H), 2.69 (brs, 0.5 H), 3.86-3.96 (m, 0.5 H), 3.98-4.06 (m, 0.5 H), 4.08-4.24
(m, 2 H), 5.04-5.14 (m, 1 H); *C NMR (100 MHz, CDCls): & 14.1(2C), 17.5(2C), 20.5, 21.1,
25.6(20), 26.7, 27.7, 53.0, 53.1, 60.2, 60.3, 67.8, 67.9, 120.5, 121.1, 133.3, 133.6, 174.7,
175.0; IR (KBr, Neat): 3441, 2972, 2929, 1732, 1640, 1182, 1155 cm™. HRMS (APCI) cald.

for C11Hp03 (M+H)" requires 201.1490; found 201.1498. APCI-MS: m/z (relative intensity):
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201.2 (M+H)", 30%), 137.1 (4), 125.1 (11), 124.1 (100), 123.1 (14), 82.0 (24).

Ethyl 2-(1-hydroxypropyl)-S-methylhex-4-enoate (1b): Colourless oil (2.50 g, 78%); 'H
NMR (400 MHz, CDCl3): 6 0.98 (t, J=7.6 Hz, 3 H), 1.25 (t, J=7.2 Hz, 1.5 H), 1.26 (t, J =
7.2 Hz, 1.5 H), 1.45-1.54 (m, 2H), 1.61 (s, 1.5 H), 1.62 (s, 1.5 H), 1.69 (s, 3 H), 2.28-2.50
(m, 3 H), 2.67 (brs, 1 H), 3.56-3.64 (m, 0.5 H), 3.70-3.78 (m,0.5 H), 4.08-4.22 (m, 2 H), 5.04-
5.16 (m, 1 H); >C NMR (100 MHz, CDCls): & 10.2, 10.3, 14.3(2C), 17.8(2C), 25.8, 26.1,
27.4(2C), 28.3, 28.6, 50.7, 51.2, 60.5(2C), 73.3, 73.4, 120.7, 121.3, 133.6, 134.1, 175.3,
175.5; IR (KBr, Neat): 3456, 2968, 2932, 1731, 1642, 1183, 1159 cm™'. HRMS (APCI) cald.
for C1,H203 (M+H)" requires 215.1647; found 215.1653. APCI-MS: m/z (relative intensity):
215.2 (M+H)", 100%), 197.2 (6), 169.1 (8), 151.1 (7), 124.1 (35), 123.1 (14), 82.0 (7).
Synthesis of anti/syn-Ethyl 2-(hydroxy(phenyl)methyl)-5-methylhex-4-enoate (1¢ & 1d):
To a solution of ethyl 2-benzoyl-5-methylhex-4-enoate (3.90 g, 14.98 mmol) in dry MeOH
(15 mL) at 0 °C, was added sodium borohydride (1.485 g, 39.25 mmol) in small portions.
The reaction mixture was stirred in between 0 °C to 5 °C for 1.5 h. The progress of the
reaction was monitored by TLC with ethyl acetate and hexane (7:43) as eluents. After
completion of the reaction, the product was extracted with ethyl acetate (30 mL) and then
washed with water (15 mL) and brine (15 mL). The organic layer was dried (Na,SO,) and
evaporated to leave the crude products, which were separated by column chromatography
over silica gel to give 1¢ (1.73 g, 44%) and 1d (1.58 g, 40%) as a colourless oil.

anti-Ethyl 2-(hydroxy(phenyl)methyl)-5-methylhex-4-enoate (1c¢): Colourless oil (1.73 g,
44%); "H NMR (400 MHz, CDCl3): & 1.18 (t, J = 7.2 Hz, 3 H), 1.50 (s, 3 H), 1.65 (s, 3 H),
2.05 (ddd, J = 13.2, 7.6 and 5.6 Hz, 1 H), 2.25 (ddd, J = 14.8, 8.0 and 6.8 Hz, 1 H), 2.75
(ddd, J =12.8,8.8,5.2 Hz, 1 H), 3.16 (d, J/ = 5.2 Hz, 1H), 4.11 (q, / = 7.2 Hz, 2 H), 4.80 (dd,
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J = 6.4 and 4.4 Hz, 1H), 5.03 (dt, J = 6.8 and 1.2 Hz, 1H), 7.26-7.37 (m, 5H); "C NMR
(100 MHz, CDCl3): 6 14.3, 17.8, 25.9, 28.4, 53.3, 60.7, 74.8, 120.2, 126.6, 128.0, 128.6,
134.3, 142.2, 175.2; IR (KBr, Neat): 3461, 2978, 2929, 1729, 1452, 1377, 1180, 1037, 766,
702 cm’!. HRMS (APCI) cald. for CigH2,03 (M") requires 262.1569; found 262.1573. APCI-
MS: m/z (relative intensity): 262.2 (M", 3%), 244.6 (15), 177.7 (15), 176.7 (100), 123.8 (22).
syn-Ethyl 2-(hydroxy(phenyl)methyl)-5-methylhex-4-enoate (1d): Colourless oil (1.58 g,
40%); "H NMR (400 MHz, CDCl3): & 1.11 (t, J = 7.2 Hz, 3 H), 1.54 (s, 3 H), 1.64 (s, 3 H),
2.29 (ddd, J = 144, 8.8 and 5.8 Hz, 1 H), 2.46 (ddd, J = 14.4, 8.8 and 5.6 Hz, 1 H), 2.72
(ddd, J = 10.4, 5.6 and 4.4 Hz, 1 H), 3.03 (brs, 1H), 4.02 (q, J = 7.2 Hz, 2 H), 4.95 (d, / = 5.6
Hz, 1H), 5.04 (t, J = 6.8 Hz, 1H), 7.24-7.39 (m, 5H); ">C NMR (100 MHz, CDCl3): & 14.2,
17.8, 25.9, 26.1, 53.3, 60.7, 74.2, 121.1, 126.4, 127.8, 128.4, 134.0, 141.7, 175.0; IR (KBr,
Neat): 3460, 2979, 2930, 1728, 1453, 1375, 1180, 1026, 767, 701 cm™'. HRMS (APCI) cald.
for C1sH203; (M+H)" requires 263.1647; found 263.1652. APCI-MS: m/z (relative intensity):

263.2 (M+H)", 19%), 192.1 (5), 178.1 (15), 177.1 (100), 171.1 (21), 131.1 (13), 124.1 (75).
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1
H NMR spectra of B-1
PS_457_K
expl s2pul
SAMPLE SPECIAL
date Mar 17 20811 temp not used
solvent CDC13 gain not used
file /export/home/~ $pin not used
ciftemp/AKS_PS_457~ hst 0.008
_K.fid  pw9o 19.700
ACQUISITION alfa 20.000
W 6389.8 FLAGS
at 1.998 i1 n O O
np 25528 in n
fb not used dp ¥
bs 8 hs nn
dl 1.000 PROCESSING HSC OEt
nt 100 b .
ct 100 fn 65536
TRANSMITTER DISPLAY
tn H1L sp ~198.9
sfrq 399.853 wp 3627.1
tof 362.8 rfl 786.7
tpwr 57 rfp 0
9.850 rp 124.8
DECOUPLER 1p =45.5
n C13 PLOT
dof 0 wc 250
dm anp - sc ]
dmm c vs 27
dpwr 50 th 2
dmf 15900 nm cdc ph
[ T B T L e I e SN
8 7 5 4 3
L L
6.39 .04
12.30

14.67
16.21

15,12
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13
C NMR spectra of B-1
PS_457 K
expl s2pul
SAMPLE SPECIAL
date Mar 17 2011 temp not used
solvent o013 gain not used
File exp spin not used
ACQUISITION hst 0.008
W 25125.6 pwlo 18.600
at 1.199 alfa 20.000
np 60270 FLAGS
fb 13800 i1 n
bs 16 in n
dl 1.000 dp y O O
nt 2000 hs nn
ct 736 PROCESSING
TRANSMITTER b 2.00 H3C OFEt
tn €13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -455.9
tpwr §1 wp 21460.3 |
9.300 rfl 9276.7
DECOUPLER rfp 7764.8
dn HL rp -38.5
dof v 1p -332.6
dm yyy PLOT
dmm WooWe
dpwr 42 sc 0
dnf 8900 vs 36
th 4
nm no ph
<
o
@ o
Q N
& Yo
o ©
~
= e |8 g
? A =
i a @ 3
0
| ©
)
L4
o g 2 2e3 ®
4 A R T 5
. -]
: : 3 g
=) - -
N ﬁ
| |
J e —-Ul ,;J\_ -,.M»-/JL* J (R
L o e L e e e B LB P A L L e o
200 180 160 140 120 100 80 60 40 20 ppm
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1
H NMR spectra of B-2
PS_449_K
expl s2pul
SAMPLE SPECIAL
date Oct 6 2011 ‘temp not used
solvent CDC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sSw 6389.8 pwio 18.700
at 1.998 alfa 20.000 O O
np 25528 FLAGS
fb not used n H C
bs 8 in n 3 OEt
d1 1.000 dp y
nt 200 hs nn
ct 200 PROCESSING
TRANSMITTER 0.10
tn HL n 65536 |
sfrg 399.853 DISPLAY
tof 362.8 sp -222.3
tpwr 57 wp 3644.1
9.850 rf1 793.1
DECOUPLER rfp 0
dn Ci3 rp 109.6
dof [ -85.9
dm nnn PLOT
dmm c wc 250
dpwr 50 sc )
dnf 15900 wvs 24
th 6
nm cdc ph
A L__/‘Jw”"‘—/J
T T L B e B SRS s Sy u S s pe B L B i s pe s
8 7 5 4 3 2 1 0 ppm
o B o - w L
4.63 4.83 15.06 15.57
10.06 20.53 5.13 14.19
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13
C NMR spectra of B-2
PS_449_Ketone
expl s2pul
SAMPLE SPECIAL
date Mar 19 2011 temp not used
g?}vent COC138 pain not used
(] exp spin not used
ACQUISITION hst 0.008 (0] O
W 25125.6 pwao 18.600
at 1.199 alfa 20.000
n 60270 FLAGS H;C OEt
1 13800 11 n
bs 16 in n
di 1.000 dp y
nt 4000 hs nn
1 1280 PROCESSING |
TRANSMITTER 1b 2.00
tn C13 fn 65536
sfry 100.554 DISPLAY
tof 1536.3 sp =483.5
tpwr 61 wp 22219.5
9.300 rfl 9271.3
DECOUPLER rfp 7764.9
n HL rp -43.9
dof 0 1p ~364.0
dm yyy pPLOT
dmm WowWC 250
dpwr 42 sc 0
dnf 8900 wvs 31
th 4
nm no ph
N~
o
o~
~ ®
N ©
o
pt w
@ g o o <
3 o
2 : o : %
< os?® @ 8 T
o W W o o~ :
] m N ~ .
i N < &
w N~ N
: 2 l | -
o N
. ot
w ]
o -
o~

— e 0. BEE

I WORRSAURSNUSHIN ISURUURI GO WSOUIIN SN | WVUUU U 00 § 0

LIS L L L L I L L I L L I A L) LIS L L L E L 52 0 S L LA L LY B B o i

200 180 160 140 120 100 80 60 40 20 ppm

S-11



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

1
H NMR spectra of B-3
PS_447M_Ketone
expl s2pul
SAMPLE SPECIAL
date Mar 16 2011 temp not used
solvent CDOC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 6389.8 pw30 19.700
at 1.998 alfa 20.000
¥E 25528 FLAGS
not used il n
bs 4 in n O
dl 1.000 dp y
nt 32 nn
ct PROCESSING
TRANSMITTER 10 Ph OEt
tn Hi fn 65536
sfrg 399,853 DISPLAY
tof 362.8 sp -186.8
tpwr 57 wp 3585.2
9.850 rfl 791.3
DECOUPLER rfp 0
dn Ci3 rp 110.1
dof 0 -86.2
dm nnn pLOT
dmm [ 250
dpwr S0 sc 0
dmf 15900 ws 44
th 5
nm cdc ph
1]
|
[
| \
. L L\ L ST
T u \ g T \ 3
8 7 5 4 3 ppm
o i s Yoy bt w
9.24 9.63 5.33 13.92 13.36
5.18 5.09 10.32 13.74 14.19
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13
C NMR spectra of B-3
PS_047M_Ketone
expl s2pul
SAMPLE SPECIAL
date Mar 16 2011 temp not used
solvent c0c13 gain not used
118 exp spin not used
ACQUISITION hst 0.008
W 25125.6 pw3o 18.600
at 1.199 alfa 20.000
np 60270 FLAGS
fb 13800 i1 n
bs 16 in n
d1 1.000 dp y
nt 3000 hs nn O O
ct PROCESSING
TRANSMITTER 1b 2.00
tn C13 fn 65536 Ph OEt
sfrg 100.554 DISPLAY
tof 1536.3 sp ~425.3
tpwr il wp 21096.9
5.300 rfl 9278.0 |
DECOUPLER rfp 7764.9
dn rp -45.7
dof 0 Ip -344.2
dm yyy PLOT
dmm W we 250
dpwr 42 sc 0
dmf 8800 vs 38
th 3
nm no ph
~
L]
o
o @
3
©
™
-
- 3
. 3.
b 2 5@
= w <
38 : : 3 E (.
s o w @ 0 n | ~
o ' <+ H . ¥ . <
5 g LH 2 NS 2 3
5 i B S
. 2 ) s
- - ] ‘
|
|
| ‘HLJuka 1 1\,
L ) e L e I s e 2
200 180 160 140 120 100 80 60 40 20 ppm
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1
H NMR spectra of 1a
PS_457_L
expl stdih
SAMPLE SPECIAL
date Sep 26 2011 temp not used
§0. it CDCI3 gain not used
Ll exp spin not used
ACQUISITION hst 0.008
s §006.0 pw30 19.700 OH
at 1.995 alfa 20.000
n 23964 FLAGS
fE not used i1 n H.C =
bs & in n 3
di 1.000 dp y E
nt 200 hs nn
ct 200 PROCESSING COEt
TRANSMITTER fn not used
in H1 DISPLAY
sfrg 399.853 sp -189.2
tof 0 wp 3590.8
tpwr 57 rfl 962.3
7.000 rfp 0
DECOUPLER rp 109.0
dn c13 1p -71.1
dof ) PLOT
dm Ann - we
dmm ¢ sc 0
dpwr 50 s 41
dmf 15300 th 7
am cdc ph
W i
M p—
T EEmE— L e e B e e st s e e e B LA R
8 7 6 5 4 3 2 1 8 ppm
o s b gy o
4.75 3.30 2.93 18.29 12.27
9.70 3.18 3.03 13.44  29.11
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13C NMR spectra of 1a

PS_457A1c_L
expl s2pul
SAMPLE SPECIAL
date Mar 18 2011 temp not used
solvent coc13 gain not used
file exp spin ‘not used
ACQUISITION hst 0.008
sw 25125.6 pwso 18.600
at 1.108 alfa 20.000
n 60270 FLAGS
f 13800 11 n
bs 16 in n
dl 1.000 dp v
nt 2000 hs nn
ct 848 PROCESSING
TRANSMITTER 1b 2
tn €13 fn 65536
sfrg 100.554 DISPLAY OH
tof 1536.3 sp -531
tpwr 61 wp 21559.3
9.300 rfl 9285.9 H-C =
DECOUPLER rfp 7764.9 3
rp -42.2
dof o 1p -315.5
dm yyy PLOT COZEt
dmm W WC
dpwr 42 sc 0
dmf 8900 wvs 33
th B
nm no ph
3 -
5% 3 2
RN P ©
© ~N® e S0 ~
” a5 @ ~e o
Jw NN .
-8 ca
N - N
b= L2
e b / . e
1 I\H ~ o @
~ ~ 1
i
‘é
|
I 1 U S S S
LS L B L L L LN L L COLT  [NL L LN I UL LN ) B ) Rl O I3 AP P T L ) A L
200 180 160 140 120 100 80 60 40

26.742
25.575

21.136

™20.526

17 .521

14.082

iU

| S

LI B e I e

20

LI

ppm



PS_449Alc_L
expl s2pul

SAMPLE
date Feb 28 2011
solvent coci3
file /export/home/~
ciftemp/AKS_PS_443~

AlC_L.fid

ACQUISITION
sw 6389.8
at 1.998
np 25528
fb not used
bs 8
di 1.000
nt 100
100

TRANSMITTER
tn H1
sfrg 399,853
tof 362.8
tpwr 57
9.850

DECOUPLER
dn c13
dof 0
dm nnn
dmm c
dpwr 50
dmf 15900

temp
gain
spin
hst

pwan
alfa

SPECIAL
not used
not used
not used

PROCESSING
.10
65536

DISPLAY
=215

3610.
786.

107.
=74.

Mo wwn

PLOT

cdc ph
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'"H NMR spectra of 1b

OH
H5C =

CO,Et

JL Aﬂ‘,/“Mk_ffjﬂb*Jka%__iﬁ__

s o e L I I
z.11 3.79 12.38.13 12.50
9.23 2.56 17.29 12.50 13.26
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13
C NMR spectra of 1b
PS_449_L
expl s2pul
SAMPLE SPECIAL
date Feb 25 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_4439~ hst 0.008
L_C137fid pwso 18.600
ACQUISITION alfa 20.000
SwW 25125.6 FLAGS
at 1.199 n
np 60270 in n
b 13800 dp y
bs 16 hs nn OH
di 1.000 PROCESSING
nt 4000 b 2.00 H5C =
ct 3232 fn 65536
TRANSMITTER DISPLAY
tn Cl3 sp -422.2
sfrg 100.554 wp 21030.9 COZEt
tof 1536.3 rfl 9275.9
tpwr 61 rfp 7764.9
9.30 rp -62.6
DECOUPLER 1p -285.1
H1 PLOT
dof 0 wc 250
dm Vyy sC 1]
dmm Wovs 25
dpwr 42 th 3
dmf 8300 nm no ph
~ o
of84a
< wye™ .
ine B mangh
@5 N LR g
@ 5 @ 2 9 J/ 8
N w o 2 0 hg
o =3 o - "M
2 iJ s = 783
B w S o Se ° o e
w0 e Mo m: @ -
an 48 48 K ~
e . T k
- - ~
{ -
L P T DL i P e . P B B S ) U 2L e 2 A M) A e i L ) 5 U o R ot L) B e 5T v 2 B B L\ B o o L B
200 180 160 140 120 100 80 60 40 20 ppm
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"H NMR spectra of 1c

PS_a47_L
expl s2pul
SAMPLE SPECIAL
date Feb 19 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_447~ hst 0.008
_L.fid pw30 19.700
ACQUISITION alfa 20.000
sw 6389.8 FLAGS OH
at 1.998 i1 n
np 25528 in n =
fb not used dp v Ph Y
bs 4 hs nn =
d1 1.000 PROCESSING CO,Et
nt 32 1b 0.10
ct 32 fn 65536
TRANSMITTER DISPLAY
tn H1 sp -180.6
sfrg 399.853 wp 3660.9
tof 362.8 rfl 793.5
tpwr 57 rfp 0
9.850 rp 114.9
DECOUPLER 1p =93.0
dn c13 PLOT
dof 0 wc 250
dm nnn - sc 0
dmm € vs 58
dpwr 50 th 20
dmf 15800 nm cdc ph

-J JJ‘L ,m“\ M__JU“

W
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13C NMR spectra of 1c

PS_447_L
expl s2pul
SAMPLE SPECIAL
date Feb 19 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_447~ hst 0.008
L B137Fid  pwdo 18,600 OH
ACQUISITION alfa 20.000
sw 25125.6 FLAGS =
at 1.189 11 n Ph T
np 60270 in n =
b 13800 dp " CO,Et
bs 16 hs nn
d1 1.000 PROCESSING
nt 2000 1b 2.00
ct 0 fn 65536
TRANSMITTER DISPLAY
n sp -521.9
sfrg 100.554 wp 21328.5
tof 1536.3 rfl 9276.7
tpwr 61 rfp 7764.9
9.300 rp =-63.7
DECOUPLER 1p =312.0
H1 PLOT
dof 0 we 250
dm yyy sc 0
dmm W Vs 26
dpwr 42 th 2
dmf 8900 nm no ph
Ly ]
L
D g
NeN
ﬁ a N
o
o 0
! -1 2 2
| u hs GJ ] & na 4
2 g 8 gk 8 33
2 s 3 E Ry - & R
@ v 4 ‘ 3 5
3 S
|
1 .. J Mo L .
L B L 2 e 0 I A I [ 2 o e s B AR S e R
200 180 160 140 120 100 80 60 40 20 ppm
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'H NMR spectra of 1d

PS_447_M
expl s2pul
SAMPLE SPECIAL
date Feb 18 2011 temp not used
solvent COC13 gain not used
file fexport/home/~ spin not used
ciftemp/AKS_PS_447~ hst 0.008
_ML.fid pwi0 18.700
ACQUISITION alfa 20.000 OH
Sw 6389.8 FLAGS
at 1.998 i1 n
np 25528 in n Ph Z
fb not used dp v
bs 4 hs n
d1 1.000 PROCESSING CO,Et
nt 32 1b 0.10
[ fn 65536
TRANSMITTER DISPLAY
tn sp -183.3
sfrg 399.853 wp 3610.3
tof 362.8 rfl 796.2
tpwr 57 rfp 0
9.850 rp 110.6
DECOUPLER 1p -84.9
n c13 PLOT
dof 0 wc 250
dm nnn - sc 0
dmm C Vs 39
dpwr 50 th 20
dmf 15900 nm cdc ph
i Jbe\_J I SR
e e T T T T — T T Mt Toat T
8 7 5 4 3 2 1 0 ppm
—t Yy - o oo Yo W
23.47 4.68 4.60 5.81 2.15 12.71
4.72 9.20 4.86 5.70
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BC NMR spectra of 1d

PS_447_M
expl s2pul
SAMPLE SPECIAL
date Feb 18 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_447~ hst 0.008 OH
M_C13.fid pwid 18.600
ACQUISITION alfa 20.000
sw 25125.6 FLAGS =
at 1.139 n Ph
np 60270 in n
b 13800 dp y CO,Et
bs 16 hs nn
di 1.000 PROCESSING
nt 8000 2.00
ct 1504 fn 65536
TRANSMITTER DISPLAY
tn Ci3 sp -551.8
sfrg 100.554 wp 21229.5
tof 1536.3 rf1 9272.9
tpwr 61 rfp 7764.9
9.300 rp -26.3
DECOUPLER 1p -358.9
dn HL PLOT
dof 0 wc 250
dm yyy  sc 0
dmm w Vs 23
dpwr 42 th 2
dmf 8900 nm no ph
oL
°3s
@ .
a2
—1?“:‘. -
-
o %m e
o
R w0 ‘:‘J
FL - .
w ::E: ~ o) & 3
& L] o = @ o + O
© 4 ~ 2 - f o <
@ @ g s | o X
< b © L] & ~ |
-
5 T 41
i
|
| |
| LM ok
L L e I L L L L M o L e o [ 2 2 o e o e T
200 180 160 140 120 100 80 60 40 20 ppm
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PS_392_U
expl s2pul

SAMPLE
date  Nov 26 2010
solvent cDCi3
file /export/home/~

ciftemp/AKS_PS_392~
_U.fid
ACQUISITION
6389.8
at 1.998
np 25528
fb not used
bs 4
g1 1.000
nt 32
ct 32
TRANSMITTER
tn H1
sfry 399.853
tof 362.8
tpwr 57
9.85
DECOUPLER
dn C13
dof [}
dm nnn
dmm [
dpwr 50
dmf 15900

SPECIAL
temp not used
gain not used
spin not used
hst 0.008
pwao 19.700
alfa 20.000
FLAGS
n
in n
dp K
hs nn
PROCESSING
1b 0.10
fn 65536
DISPLAY
sp -208.5
wp 3602.0
L] 796.2
rfp 0
rp 106.1
1p -85.7
pPLOT
WC 250
sC 0
Vs 48
th 39
nm cdc ph
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'"H NMR spectra of 3a

4 3 2 1 0 ppm
L Yy w g e ¥
4.12 7.86 4.47  4.98 9.25
3.64 4.00 4.09 5.11 6.50 26.15
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13C NMR spectra of 3a

t

PS_392_U
expl s2pul
SAMPLE SPECIAL
date Nov 26 2010 temp not used
solvent CDCI3 gain not used
file fexport/home/~ spin not used
ciftemp/AKS_PS_392~ hst 0.008
U_C13.fid pwdo 18.600
ACQUISITION alfa 20.000
Sw 25125.6 FLAGS
at 1.189 11 n
np 60270 in n
b 13800 dp v
bs 16 hs nn
d1 1.000 PROCESSING
nt 3000 1b 2.00
t 528 fn 65536
TRANSMITTER DISPLAY
tn C13 sp -620.8
sfrg 100.554 wp 21262.5
tof 1536.3 rfl 9276.7
tpwr 61 rfp 7764.9
9.300 rp =521
DECOUPLER 1p -305.8
n H1 PLOT
dof 0 wc
dm yyy sc
dnm W ovS 36
dpwr 42 th 3
dmf 8900 nm no ph
~Ng
ags
QY
S
oo
ad oM @
o wn N @
3 s of i 2
; @ oo N 2% : o8
| ~ = il @ A ~
| - o = s L 0
- =) 2 M
L mg [
" =
w g = r\N 4 :
: i it
i <
q i
- = f
| |
o JJ_ J - W | L

\“la\\[ll\‘l\\\\l!l\‘|||||\\|‘\\|||\\.‘\||l|i\\1\|\[|\\\||||\\Il‘\Ill\\\I\‘\l||\<\l\‘\}Il(w\l}‘\\\
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1
H NMR spectra of 3b
PS_SAS})‘I’U
expl s2pul
SAMPLE SPECIAL
date Sep 2 2010 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used H-.C
guest123/AKS_PS_34~ hst 0.008 3
3_U.fid pwdn 13.700
ACQUISITION alfa 20.000
sw 6389.8 FLAGS
at 1.998 i1 n
np 25528 in n
fb not used dp y
bs 4 hs nn
dl 1.000 PROCESSING
nt 32 1b 0.10
ct 32 fn 65536
TRANSMITTER DISPLAY
n HL sp =157.4
sfrg 399.853 wp 3207.5
tof 362.8 rfl 795.4
tpwr 57 rfp 0
9.850 rp 118.1
DECOUPLER 1p -67.4
in c13 PLOT
dof 0 we 250
dm nnn - sc 0
dmm c Vs 43
dpwr 50 th 39
dmf 15900 nm cdc ph

T [
7 6 5 4 3 2 i 0 ppm

v e Wi e e doge
5.36 2.91  3.43 3.74 §.31 4.74 7.0317.42
5.23 3.35 9.19 6.68.89 7.33 8.42
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13
C NMR spectra of 3b
PS_343_U
expl sZpul
SAMPLE SPECIAL
da'ge Sep 3 2010 temp not used
solvent COC13 gain not used
Tile /export/home/~ spin not used H3C
guestl123/AKS_PS_34~ hst 0.008
3U_C13.fid pwso 18.600
ACQUISITION alfa 20.000
SW 25125.6 FLAGS
at 1.139 n
np 60270 in n
fb 13800 dp y
bs 16 hs nn
ol 1.000 PROCESSING
nt 4000 1b 2.00
ct 1632 fn 65536
TRANSMITTER DISPLAY
tn sp -518.0
sfrg 100.554 wp 21394.4
tof 1536.3 rfl 9272.9
tpwr 61 rfp 7764.9
9.300 rp =52.1
DECOUPLER p -305.8
dn PLOT
dof 0 we 250
dm yyy st 0
dmm WoVs 31
dpwr 42 th 4
dmf 8300 nm no ph
~
©
s
o
@
o DN
:: 38 gg"f
e} 29 : Tas
"] =] <
32 2 A 38y
N . 0o ~ -3 <
EIEENIN b v R e <
~ ~ mm - o | ki -
o~ ] - o |
° . |
i & E |
o < |
~ -
&
|
S J —— J_%%..LWJJ.; " i RGNS NS, WS Wy _.l\ .
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1
H NMR spectra of 3¢
PS_341_U
expl s2pul
SAMPLE SPECIAL Br
date Sep 1 2010 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
guest123/AKS_PS_34~ hst 0.008
1_U.fid pw9o 19.700
ACQUISITION alfa 20.000
SW 6389.8 FLAGS
at 1,998 il n
np 25528 in n
fb not used dp y
bs 4 hs nn
d1 1.000 PROCESSING
nt 32 1b 0.10
ct 32 fn 65536
TRANSMITTER DISPLAY
tn H1 sp -214.5
sfrg 399.853 wp 3610.3
tof 362.8 rfl 793.7
tpwr 57 rfp 0
9.850 rp 120.1
DECOUPLER p -69.1
dn C13 PLOT
dof 0 wc
dm nnn - sc
dnm [ 48
dpwr 50 th 30
dmf 15900 nm cdc ph

8 7 6 5 4 3 2 1 0 ppm
vy Py v ) bl L
6.47 4,04 4.07 4.19 5.23 7.88 29.51
§.42 4.15  B8.50 4.82 5.17 9.54
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13
C NMR spectra of 3¢
pS_341_U
expl s2pul
SAMPLE SPECIAL
date Sep 1 2010 temp not used
solvent COC13 gain not used Br
file /export/home/~ spin not used
guest123/AKS_PS_34~ hst 0.008
1M_C13.fid pw80 18.600
ACQUISITION alfa 20.000
sw 25125.6 FLAGS
at 1.199 i1 n
np 60270 in n
fb 13800 dp v
bs 16 hs nn
dl 1.000 PROCESSING
nt 4000 1b 2.00
ct 3024 fn 655
TRANSMITTER DISPLAY
tn €13 sp ~514.2
sfrg 100.554 wp 21163.6
tof 1536.3 rfl 9269.0
tpwr 61 rfp 7764.9
9.300 rp =67.1
DECOUPLER 1p -288.0
dn H1 PLOT
dof 0 wc 250
dm yyy sc 0
dmm W ovs 29
dpwr 42 th 4
dmf 8900 nm no ph
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'"H NMR spectra of 3d

PS_395_U
expl s2pul
SAMPLE SPECIAL
date Nov 23 2010 temp not used
solvent COC13 gain not used Cl
file /export/home/~ spin not used
ciftemp/AKS_PS_395~ hst 0.008
U.fid pwd0 19.700
ACQUISITION alfa 20.000
w 6389.8 FLAGS
at 1.998 i1 n
np 25528 in n
fb not used dp y
bs 4
d1 1.000 PROCESSING
nt 32 1b 0.10
ct 32 fn 65536
TRANSMITTER DISPLAY
n H1 sp -122.7
sfrg 399.853 wp 3450.8
tof 362.8 rfl 794.3
tpwr 57 rfp 0
9.850 rp 113.5
DECOUPLER 1 -82.6
n c13 PLOT
dof 0 wc 250
dm nnn sc 0
dmm c vs 46
dpwr 50 th 37
dmf 15800 nm cdc ph

— I — — T T T —
8 7 6 5 4 3 2 I ppm
o e L - e v
14.07 3.57 7.93 4.55  §.02 26.16
3.43  3.97 3.95 6.21 6.24 7.83
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BC NMR spectra of 3d

PS_395_U
expl s2pul
SAMPLE SPECIAL
date  Nov 29 2010 temp not used
solvent CDC13  gain not used C|
file /export/home/~ spin not used
ciftemp/AKS_PS_395~ hst 0.008
U_C13.fid pwio 18.600
ACQUISITION alfa 20.000 .CH
Sw 25125.6 FLAGS o 3
at 1.199 i1 n
np 60270 in n
fb 13800 dp y
bs 16 hs nn
d1 1.000 PROCESSING CO2Et
nt 4000 b .00
ct 1520 fn 65536
TRANSMITTER DISPLAY
tn C13 sp -584.0
sfrg 100.554 wp 21328.5
tof 1536.3 rfl 927z2.9
Tpwr 61 rfp 7764.9
9.300 rp =47.2
DECOUPLER p -326.0
dn H1 PLOT
dof 0 wc
dm yyy sc 0
dmm Wovs 39
dpwr 4z th 5
dmf 8300 nm no ph
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1
H NMR spectra of 3e
PS_386_U
expl szpul
SAMPLE SPECIAL
date Dec 1 2010 temp not used
solvent CDC13 pgain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_396~ hst 0.008 F
_U.fid  pwso 18.700
ACQUISITION alfa 20.000
W 6389.8 FLAGS
at 1,998 11 n
np 25528 in n
fb not used dp y
bs 4 hs nn
di 1.000 PROCESSING
nt 32 b 0.1
[5 32 fn 65536
TRANSMITTER DISPLAY
tn HL sp -182.9
sfrg 399.853 wp 3450.8
tof 362.8 rfl 795.8
tpwr 57 rfp 0
9.850 rp 109.5
DECOUPLER Tp -107.9
n c13 PLOT
dof 0 wc
dm nan - sc 0
dmm C Vs 34
dpwr 50 th 34
dnf 15800 nm cdc ph

T
8 7 6 5 4 3 2
v L e — e v
6.81 03 4.08 4.50 5.62 8.05 27.08
§.91 4.23 8.05 4.97  5.42 10.25
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13
C NMR spectra of 3e
PS_396_U
expl s2pul F
SAMPLE SPECIAL
date Dec 1 2010 temp not used
solvent CDC13 gain not used \\(:}43
file fexport/home/~ spin not used
ciftemp/AKS_PS_396~ hst 0.008
U_CL3.fid pw3D 18.600
ACQUISITION alfa 20.000
sw 25125.6 FLAGS COEt
at 1.199 n
np 60270 in n
fb 13800 dp y
bs 16 hs nn
dil 1.000 PROCESSING
nt 10000 z.00
ct 10000 fn 65536
TRANSMITTER DISPLAY
tn Cl3 sp -485.8
sfrg 100.554 wp 21229.5
tof 1536.3 rfl 9273.6
tpwr 61 rfp 7764.9
8.300 rp -43.2
DEGOUPLER 1p -343.0
n H1 PLOT
dof 0 wc 250
dm yyy sc 0
dmm WS 37
dpwr 42 th 3
dmf 8300 am no ph
~
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YF NMR spectra of 3e

PS_395_U
expl s2pul
SAMPLE SPECIAL
date Dec 2 2010 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_396~ hst 0.008 F
U_Fluorine fid pwao 15.600
ACQUISITION alfa 90.000
sw 100000.0 FLAGS
at 0.600 i1l n
np 119936 in n
fb 55000 dp ¥
bs 16 hs nn
di 1.500 PROCESSING
nt 16 1b 0.30
13 16 1sfid -10
TRANSMITTER fn not used
tn F19 DISPLAY
sfrg 376.236 sp -89010.5 w
tof 40089.4 wp 100000.0 =
tpwr 58 rfl 89010.5 &
5.200 rfp 0 2~
DECOUPLER rp =126.1 an
n HL 1p 34.4 [
dof 0 pPLOT @3
dm nnn wc 250 o Tme
dmm ¢ sc 0 o L
dpwr 42 vs 10 5 -
dmf 8300 th 6 3 b
ai no ph o~ |
-l ]
hd
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'"H NMR spectra of 3f

PS_391_U
expl stdih
SAMPLE SPECIAL
date Nov 16 2010 temp not used
solvent CDC13 pgain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_391~ hst 0.008
_UTfid pwso 19.700 O-N
ACQUISITION alfa 20.000 2
swW 6006.0 FLAGS
at 1.99%5 i1 n
np 23964 in n
fb not used dp y
bs 16 nn
dl 1.000 PROCESSING
nt 100 fn not used
ct o0 DISPLAY
TRANSMITTER sp =167.2
tn wp 3614.3
sfrg 399.853 rf1 963.1
tof 0 rfp [1]
tpwr 57 rp 110.1
7.000 1p -77.9
DECOUPLER PLOT
dn C13 wc
dof 0 sc a
dm nnn  vs a4
dmm c th 65
dpwr 50 nm cdc ph
dmf 15300

——— —— ————— T — T ——
8 7 6 5 4 3 2
g2 o Wi L o L - W
6.41 3.82 4.16 4.32 5.647.17 9.48
6.43 4.0z 8.06 4.60 7.51 18.67

S-33



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

13C NMR spectra of 3f

PS_340_U
expl s2pul
SAMPLE SPECIAL
date  Aug 27 2010 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used O N
guest123/AKS_PS_34~ hst 0.008 2
0U_cT3.Fid pwso 18.600
ACQUISITION alfa 20.000
sw 25125.6 FLAGS
at 1.199 11 n
np 60270 in n
fb 13800 dp v
bs 16 hs nn
dl 1.000 PROCESSING
nt 4000 b 2.00
ct 4000 fn 65536
TRANSMITTER DISPLAY
tn C13 sp ~513.4
sfrg 100.554 wp 21229.5
tof 1536.3 rfl 89268.3
tpwr 61 rfp 7764.9
9.300 rp -18.6
DECOUPLER p -390.3
n H1 PLOT
dof 0 we 250
dm yyy sc 0
dmm W Vs 37
dpwr 42 th 3
dmf 8300 nm no ph
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1
H NMR spectra of 3g
PS_338_U
expl s2pul
. SAMPLE SPECIAL
ate Aug 6 2010 temp not used
solvent cocl3 gain not used MeOOC
file /export/home/~ spin not used
guest123/AKS_PS_33~ hst 0.008
8_U.Tid pw30 19.700
ACQUISITION alfa 20.000
6389.8 FLAGS
at 1.998 il n
np 25528 in n
fb not used dp y
bs 4 hs nn
dl 1.000 PROCESSING
nt 32 1b 0.10
ct 32 fn 65536
TRANSMITTER DISPLAY
tn HL sp -108.0
sfrg 399.853 wp 3531.4
tof 362.8 rfl 786.9
tpwr 57 rfp 0
9.850 rp 125.8
DECOUPLER 1p -81.9
in C13 PLOT
dof 0 wc 250
dm nnn - sc 0
dmm C vs 42
dpwr 50 th 50
dmf 15300 nm cdc ph

__J L_JM'J /JLULU ", MUVJ“J‘M\J —

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 T

I
8 7 6 5 a4 3 2 1 ppm
L.J ¥ ey ey e i b
§.22 3.66 4.22 1.68 5.19 21668 8.11
6.10 3.75 8.09 9.41 4.75 5.4807 7.824.76
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13
C NMR spectra of 3g
PS_338_U
expl s2pul
§ SAMPLE SPECIAL
ate  Aug 6 2010 temp not used
solvent c0c13 gain not used MeOOC
file /export/home/~ spin not used
guestl23/AKS_PS_33~ hst 0.008
8U_Cl13.fid pw90 18.600
ACQUISITION alfa 20.000
Sw 25125.6 FLAGS
at 1.199 i1 n
np 60270 in n
b 13800 dp y
bs 16 hs nn
di 1.000 PROCESSING
nt 3000 1b 2.
ct 992 fn 65536
TRANSHITTER DISPLAY
tn C13 sp -492.7
sfrg 100.55¢ wp 21163.6
tof 1536.3 rfl 9280.5
tpwr 61 rfp 7764.9
9.300 rp -45.6
DECOUPLER p -314.3
dn H1 PLOT
dof 0 wc 250
dm yyy sc 0
dmm Wovs 39
dpwr 42 th 3
dmf 8300 nm no ph
™~
~
Yo
T3
an
i~
| o
)
i
)
58 Ra g
oo ‘o W
. L @ -
° 3 2 e ® =% i %S
on - %) m B e ~ - o
R o ® o N = - ~ 3
=% ™ - P =
” ! s - 23 Do j 3
& ~ — m . o o
3 o - R @
[
|
|
|
I i
J Jbl- . Jn...__.}JL-JL Jk,_.....ﬂ»JL L
L 5 % ) o T e T P S i 2 A e el [ e i e e O e =
200 180 160 140 120 100 80 60 40 20 ppm
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PS_468_U
expl s2pul
SAMPLE
date Mar 23 2011
solvent cocis
file exp
ACQUISITION
Y 6389.8
at 1.998
np 25528
fb not used
bs 8
dl 1.000
nt 100
ct 100
TRANSMITTER
tn H1
sfrg 399,853
tof 362.8
tpwr 57
9.85
DECOUPLER
dn c13
dof 0
dm nnn
dmm [
dpwr 50
dmf 15800

SPECIAL
not used
not used
not used
0.008
18.700
20.000

FLAGS

PROCESSING

65

DISPLAY
-194.2
3576.8
790.4
0
105.1
-55.9

PLOT

cdc  ph
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'"H NMR spectra of 3h
\///,' O .\\CHS
CO,Et

i YKJ

|
A_A//\\‘,__ ____,ykkgjhg R \\“‘—4.7 e S
s e - — ‘ P — —— ‘ — ‘
8 7 5 4 3 2 1 ppm
- - oo i adast a1 w
6.77 3.56 4.57 5.3412.38 6.8480
5.89 3.54 5.09.02 11.619.73 8.49
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13
C NMR spectra of 3h
Ps_nsau
expl s2pul
SAMPLE SPECIAL
date Mar 24 2011 temp not used
solvent CDC13 gain not used
1lemuI " exp ﬁpin not used O CH
Al SITION st 0.008 /,, \
o 251256 puso 16,600 N ST
at 1.199 alfa 20.000
np 60270 FLAGS
fb 13800 11 n
bs 16 in n CO,Et
d1 1.000 dp y
nt 2000 hs
ct 1008 PROCESSING
TRANSHMITTER 1b 2.00
tn €13 fn 6553
sfrg 100.554 DISPLAY
tof 1536.3 sp -482.8
tpwr 61 wp 21130.6
9.300 rfl 9270.6
DECOUPLER rfp 7764.8
dn HL rp =47.§
dof 0 1p -338.3
dm yyy PLOT
dmm W owe 5
dpwr 42 sc 0
dmf 8300 wvs 19
th 2
nm no ph
:
@ m "
Beons 2o s T e
oG : ;D S5 9w
- oN o 29 "o u [T
. o~ P }
o S ¢ | J .
o n - i }
~ o o
Bl S © |
. - 1 Il
< A ‘
~ -
- ‘ ‘
|
; i
I -
J ) M)
L L L L [ e e B I
200 180 160 140 120 100 80 60 40 20 ppm
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"H NMR spectra of 3i

PS_415_U
expl sZ2pul
SAMPLE SPECIAL
date Dec 27 2010 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_415~ hst 0.008
_Ul.fid pwso 19.700
ACQUISTTTON alfa 20.000 NN O wCHs
swW 6389.8 FLAGS
at 1.998 i1 n
np 25528 in n
fb not used dp y
bs 4 hs nn COZEt
dl 1.000 PROCESSING
nt 32 .
ct fn 65536
TRANSMITTER DISPLAY
in H1 sp -144.3
sfrg 399.853 wp 3484.6
tof 362.8 rfl 790.8
tpwr 57 rfp 0
9.850 rp 110.1
DECOUPLER 1p -90.9
n PLOT
dof we 250
dm nnn - sc 0
dmm c Vs 83
dpwr 50 th 20
dmf 15800 nm cdc ph
|
it
|
|
]
i LJ,)WA N U
B __’J ___JLA;____’J
T T T T T T 'r" T T T T T T T T T T | T T T T T T T T T T
8 7 3 2 1 ppm
- - E ey Y e -
4.60 2.70 3.64 4.5 40.39 13.63
5. 12 2.60 .66 7.87 10.28
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BC NMR spectra of 3i

PS_417_U
expl szpul
SAMPLE SPECIAL
date Dec 29 2010 temp not used
solvent CoC13 gain not used
file /export/home/~ Spin not used
ciftemp/AKS_PS_417~ hst 0.008 \\CH3
U_C137fid pwdo 18.600 N
ACQUISITION alfa 20.000
sw 25125.6 FLAGS
at 1.199 11 n
np 60270 in n COZEt
fb 13800 dp ¥
bs 16 hs nn
dl 1.000 PROCESSING
nt 3000 1b 2.00
ct ) 2672 fn 65536
TRANSMITTER DISPLAY
tn Ci3 sp -579.4
sfrg 100.554 wp 21262.5
tof 1536.3 rfl 9268.3
tpwr 61 rfp 7764.9
9.300 rp -47.5
DECOUPLER 1p -334.5
In H1 PLOT
dof 0 we
dm yyy sc 0
dmm W Vs 18
dpwr 42 th z
dmf 8300 nm no ph
@
o mgwn
eg “~ad
so °S9 ~ 2w Zuvanc ol
se an 28 ape Jess gy
N ora Ry a3 o =3
~ 3] - L
o~ w
2 b B L I
: - : ' 3
& f
3 =
~ -
-
|
‘J «J\ L |
) | 1 J S U - J\J
L s o ) VL 65 B i s B e o i 8 i e o i i e o o S B e b
200 180 160 140 120 100 80 60 a0
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'"H NMR spectra of 3j

PS_413_U
expl sZpul
SAMPLE SPECIAL
date Dec 24 2010 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_413~ hst 0.008
_U.fid pwso 19.700
ACQUISITION alfa 20.000
sw 6389.8 FLAGS
at 1.998 i1 n
np 25528 in n
fb not used dp v
bs 4 hs nn
dl 1.000 PROCESSING
nt 32 1b 0.10
ct 32 fn 65536
TRANSMITTER DISPLAY
tn H1 sp -144.3
sfrg 399.853 wp 3526.5
tof 362.8 rfl 790.8
tpwr 57 rfp 1]
9.850 rp 123.4
DECOUPLER Tp -62.6
dn C13 PLOT
dof 0 wc 250
dm nan - sc [
dmm c s 42
dpwr 50 th 20
dmf 15900 nm cdc ph
YAV
v
h m N~ K
s e e N L L [ e e N T T T T e
8 7 6 5 4 3 2 1 ppm
! = - - e Yy vy L
7.27 4.00 4.29 2.7%®8B.40 10.64
7.52 3.74 43L8202 12.96 19.12
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BC NMR spectra of 3j

PS_413_U
expl stdl3c

SAMPLE SPECIAL
date Dec 24 2010 ‘temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_413~ hst 0.008
U_C13.fid pw30 18.600
ACQUISITION alfa 20.000
sw 25000.0 FLAGS 7, SO wCHa
at 1.198 11 n
np 59968 in n
b 13800 dp v
bs 16 hs nn
d1 ] PROCESSING COZEt
nt 3000 1b 1.00
ct 2544 fn not used
TRANSMITTER DISPLAY
n C13 sp -578.1
sfrg 100.552 wp 21189.0
tof 0 rfl 10741.0
tpwr 61 rfp 7764.9
8.667 rp -31.3
DECOUPLER 1p -354.1
dn H1 PLOT
dof 0 wc 250
dm yyy sc 0
dmm W Vs 24
dpwr 42 th 3
dmf 8300 nm no ph
"
- - N &= m
w 858 28 o gEaY,
EEE N Ne S, S5.ea
- TN o< ¢ - saafe
N ~ s < ™ @ b o
o NI < 2 o
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3 u‘ b ©
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i o
g ‘ e 3
o y
= @
- L4
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'"H NMR spectra of 3k

PS_a56_U
expl s2pul
SAMPLE SPECIAL
date Feb 28 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_456~ hst 0.008
_U.fid pw3o0 19.700
ACQUISITION 1fa 20.000
sw 6389.8 FLAGS
at 1.938 n
np 25528 in n RSN
fb not used dp y CH3
bs 8 nn
di 1.000 PROCESSING
nt 100 1b .10
ct 10 fn 65536 COZEt
TRANSMITTER DISPLAY
in H1 sp -152.9
sfrg 399.853 wp 3618.7
tof 362.8 rfl 797.4
tpwr 57 rfp 0
pw 9.850 rp 116.8
DECOUPLER 1 ~-103.9
dn c13 PLOT
dof 0 wc 250
dm nnn - sc 0
dmm C vs 52
dpwr th 8
dmf 15900 nm cdc ph

N~
. — —— ] T — — ——
8 7 4 3 2 1 0 ppm
e Ea e e s L W
16.85 3.34 3.34 4.44 5.33 6.5211.76
64 6.71 .14 4.50 7.48.73 9.28
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13
C NMR spectra of 3k
PS_456_U
expl s2pul
SAMPLE SPECIAL
date Mar 1 2011 temp not used
salvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_456~ hst 0.008
u_C13°fid pwd 18.600
ACQUISITION alfa 20.000
sw 25125.6 FLAGS
at 1.199 n /; 0] W\
np 60270 in n : . CH3
b 13800 dp y
bs 16 hs nn
di 1.000 PROCESSING
nt 8000 b 2, CO,Et
ct 8000 fn 65536
TRANSMITTER DISPLAY
tn C13 sp -449.0
sfrg 100.554 wp 21096.9
tof 1536.3 rfl 9269.8
tpwr ~ 61 rfp 7764.9
9.300 rp -69.1
DECOUPLER p -290.8
dn H1 PLOT
dof 0 wc
dm yyy sc 0
dmm WS 25
dpwr 42 th 4
dmf 8900 nm no ph
] ~
53
o N
3y
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. < m - w
p 03ea na
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; SEERE &3 2 .
%] o | ~ ~ wn
o Mo~ | = . - w
© 5 @ 2 < o o ~ ;
< - e 2‘. [~} = ~ : v' ©
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"H NMR spectra of 31

PS_464_U
expl s2pul
SAMPLE SPECIAL
date Mar 14 2011 temp not used
solvent coc13 gain not used
e exp spin not used H3C
ACQUISITION hst 0.008
sw 6389.8 pwl0 19.700
at 1.998 alfa 20.000
np 25528 FLAGS
fb not used i1 n
bs 8 in n
di 1.000 dp y
nt 100 hs
ct 100 PROCESSING
TRANSMITTER 0.10
tn HL fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -166.7
tpwr 57 wp 3543.3
9.850 rfl 796.4
DECOUPLER rfp 0
dn Ci3 rp 115.3
dof 0 1p =71.1
dm nnn PLOT
dmm [
dpwr 50 sc
dmf 15900 wvs 48
th 15

i
- /JJLVJU . U MU N 1

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 T T T T T T T T “""'r T
8 7 6 5 4 3 4 1 0 ppm
L - S w el b
4.45 5.15 6.16 4.48 4.56 6.200.52 10.40
4.53 3.08 3.00 14.21 5.79 5.9310.54
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13
C NMR spectra of 31
PS_464_U
expl s2pul
SAMPLE SPECIAL
date Mar 14 2011 temp not used
solvent CDC13 gain not used H.C
1le exp spin not used 3
ACQUISITION hst 0.008
sW 25125.6 pwdo 18.600
at 1,193 alfa 20.000 5, Ol W~
np 60270 FLAGS i : (_‘,H3
fb 13800 11 n
gs‘ 16 ;n n
1 1.000 dp v
nt 4000 hs nn COzEt
ct 3024 PROCESSING
TRANSMITTER 1b 2.00
tn c13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -452.9
tpwr 61 wp 21030.9
9.300 rfl 9273.6
DECOUPLER rfp 7764.9
dn H1 rp -71.2
dof 0 1p -301.8
dm yyy PLOT
dnm WoWC 250
dpwr 42 sc 0
dnf 8900 s 35
th 4
nm no ph
om
N
<
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IV
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<o ~
afle E oo ©
w o N . - e
o LN 20 ¢ 293
o4 k) ° a - o - :—1 wn
& | E o
as ] a o AN L
2 8y 1 . s g E
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"H NMR spectra of 3m

PS_458_U
expl s2pul
SAMPLE SPECIAL
date Mar 2 2011 ‘temp not used
solvent COC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_458~ hst 0.008 MeOOC
_U.fid pwao 19.700
ACQUISITION alfa 20.000
6389.8 FLAGS
at 1.998 i1 n
np 25528 in n
fb not used dp y
bs 8 h nn
di 1.000 PROCESSING
nt 100 0.10
t 100 f 536
TRANSMITTER DISPLAY
tn HL sp -236.5
sfrg 399.853 wp 3694.4
tof 362.8 rfl 790.6
tpwr 57 rfp 0
9.850 rp 1317
DECOUPLER Tp =95.9
n c13 PLOT
dof 0 wc 250
dm nnn  sc 0
dmm C vs 57
dpwr 50 th 62
dmf 15300 nm cdc ph
J U;Uu A Mﬁ = R
b 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 T T T T
8 7 6 5 4 3 2 1 0 ppm
W L] R S - R b ek b
5.63 3.49 3.61 10.24 3.90 4.07 5.629.38 g.22
5.63 3.54 7.09 3.53 4,275.31 5.589.88
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13
C NMR spectra of 3m
PS_458_U
expl s2pul
SAMPLE SPECIAL
date Mar 2 2011 temp not used
solvent coci3 gain not used MeOOC
file /export/home/~ spin not used
ciftemp/AKS_PS_458~ hst 0.008
U_C13.fid pw30 18.600
ACQUISITION alfa 20.000 /s, O W\
sw 25125.6 FLAGS i : (_‘,H3
at 1.199 11 n
np 60270 in n
fb 13800 dp y
bs 16 hs nn COzEt
di 1.000 PROCESSING
nt 5000 b 2.00
ct 4640 fn 65536
TRANSMITTER DISPLAY
tn €13 sp -515.7
sfrg 100.554 wp 21130.6
tof 1536.3 rfl 9270.6
tpwr 61 rfp 7764.9
9.300 rp =58.4
DECOUPLER 1p =-332.0
n H1 PLOT
dof 0 we 250
dm yyy sc 0
dmm w Vs 41
dpwr 42 th 4
dmf 8900 nm no ph
L]
-
»
@
o
-
w
o
<
|~ "eS
: Emg o
ey S
HarRn .
ﬂ(ﬂ o
i o5 @ w m
S0 ) w0 = g @ o~
~ o @ e |m i = ° o
c e < | © o | . v W a 4
- o= & 2 LN © N © 4 e
L] 57 - B ~ k< : )
2 ] - o n o L
. o & o~
m o~
~ . | |
- ~ |
o | I
= ‘ 1
i
— . 1‘ J sl Ml st . W_,Ju. L " PR SO W |
e e B R B B o e e e L G L B 0 o 0 e ) 0 e o
200 180 160 140 120 100 80 60 40 20 ppm

S-48



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

'H NMR spectra of 3n

PS_463_U
expl szpul
SAMPLE SPECIAL
date Mar 12 2011 temp not used
solvent CDC13 gain not used
file exp spin not used
ACQUISITION hst 0.008 N ONERAN
sw 6389.8 pwso 19.700 CH3
at 1.998 alfa 20.000
np 25528 FLAGS
fb not used il n
& 4 : CO,Et
' 1.000 dp y
nt 100 hs nn
ct 100 PROCESSING
TRANSMITTER -10
tn 1 fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -238.1
tpwr 57 wp 3652.5
8.850 rf1 79z2.1
DECOUPLER rfp 0
n Ci3 rp 111.9
dof 0 1p -86.1
dm nnn PLOT
dmm ¢ wc 250
dpwr 50 sc 0
dmf 15900 wvs 48
th 20
nm cdc ph
|
\“‘ b JULJMM" L
0 - _ }d,
—T T — —t— T = — T T T
8 7 6 5 4 3 2 1
e B e W e e e T
5.40 2.97 3.18 4.579.30 12.32 9.28
5.47 2.96 2.86.21 27.00 9.49
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13
C NMR spectra of 3n
PS_463_U
expl s2pul
SAMPLE SPECIAL
da%e Mar 12 2011 temp not used O
solvent CDC13 gain not used / \
file exp spin not used \/ ‘e o \CH
ACQUISITION hst 0.008 3
W 25125.6 pwao 18.600
at 1.199 alfa 20.000
np 60270 FLAGS
fb 13800 11 n Co2Et
bs 16 in n
di 1.000 dp v
nt 5000 h nn
[5 2272 PROCESSING
TRANSMITTER .
tn c13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -414.5
tpwr 61 wp 21063.9
9.300 rfl 9268.3
DECOUPLER rfp 7764.9
dn HL rp -62.8
dof v o1p -346.1
dm yuy pLOT
dmm WowC 250
dpwr 42 sc 0
dmf 8900 wvs 16
th 5
nm no ph
v o
- &a ! 0
s o - 2o © o~
25,00 o8 52 6% S
N~ e e LIS = O %
: N~ < N 2
~N N - =3
< @ ~ ~ o e
2 s g g RE
= & - 5 =
& © - o =
b 2 N
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o (WA D _— ) N L
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1
H NMR spectra of 30
PS_469_U
expl s2pul
SAMPLE SPECIAL
date Mar 27 2011 ‘temp not used
solvent COC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 6389.8 pwso 19.700
at 1.998 alfa 20.000
np 25528 FLAGS
b not used i1 n
bs 8 in n
dl 1.000 dp y
nt 100 hs nn
c 100 PROCESSING
TRANSMITTER 1b 0.10
tn HL fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -171.0
tpwr 57 wp 3568.4
9.850 rfl 792.3
DECOUPLER rfp 0
n Ci3 rp 112.2
dof o Ip -82.4
dm nnn PLOT
dmm C we 250
dpwr 50 sc 0
dmf 15800 wvs 49
th 16
nm cdc ph
|
i
|
|
J }/‘v |
|1
MW
| _ R, G A U~ - T |
i L S B e e e A e s e o —T T — — G — = T —
8 7 6 5 4 3 2 1 0 ppnm
- L it B R e T
4.44 2.44 2.81 4.08 9.355.92 7.09
4.50 2.26 2.68.73 9.3932.93 7.36
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13C NMR spectra of 30

S-52

PS_469_U
expl s2pul
SAMPLE SPECIAL
date Mar 27 2011 temp not used
solvent cDc13 gain not used
file spin not used
ACQUISITION hst 0.008 /\/\//,, O W\
Sw 25125.6 pwsl 18.600 . N CH
at 1.199 alfa 20.000 3
np 60270 FLAGS ]
fb 13800 il n
bs 16 in n
d1 1.000 dp v CO2Et
nt 4000 hs nn
ct 880 PROCESSING
TRANSMITTER 2.00
tn c13 fn 536
sfrg 100.554 DISPLAY
tof 1536.3 sp -515.0
tpwr 61 wp 21328.5
pw 9.300 rfl 9269.8
DECOUPLER rfp 7764.9
dn Hl rp =55.3
dof 0 1p -314.1
dm yyy PLOT
dmm WoWe 250
dpwr 42 sc 0
dmf 8900 s 16
th 2
nm no ph
hall F°Y ©w
[ o~ m o @
EEn 55 2333388 v
o« ot B e, .
IRRLE 29 AEERTEE
- R BPAEEEE
. ~ ae
@ 2 0 ~R = [ 8 M
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< 2 b H | [
B ~ I | |
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b ‘ |
| Iy ‘
|
v ‘ l »JML_J\.._...JL»_N,.,,_...,..
L L L L I LIS L L L L L L B T B ¢ L L L 2 L L 2 R L A L L e e
200 180 160 140 120 100 80 60 40 20 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

1
H NMR spectra of 3p
PS_467_U
expl s2pul
SAMPLE SPECIAL
date Mar 22 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_467~ hst 0.008
_U.fid pwSo0 19.700
ACQUISITION alfa 20.000 O
sw 6389.8 FLAGS /1,, RSN
at 1.998 i1 n CH3
np 25528 in n
fb not used gp y
bs 8 hs nn
d1 1.000 PROCESSING COzEt
nt 100 1b 0.10
i3 100 fn 65536
TRANSMITTER DISPLAY
n HL sp -196.0
sfrg 399.853 wp 3583.6
tof 362.8 rfl 792.1
tpwr 57 rfp ]
9.850 rp 109.1
DECOUPLER 1p =84.0
dn C13 PLOT
dof 0 we
dm nnn  sc
dom c vs 38
dpwr 50 th 20
dmf 15900 nm cdc ph
‘* ,‘ﬂ uhh& U
\
| J _iJ | L ! el @ . J___i
T T T T T T T T = i T T e e T i T Bl
8 7 6 5 4 3 2 il 0 ppm
- e e Lyl b eplp el Ll
5.34 5.37 13.55 4.555.68.90 17.60
5.26 3.45 10.445.38.339.14
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13C NMR spectra of 3p

PS_467_U
expl szpul
SAMPLE SPECIAL
date Mar 23 2011 temp not used
solvent CDC13 pain not used
file EXp  spin not used
ACQUISITION hst 0.008
Sw 25125.6 pwio 18.600
at 1.199 alfa 20.000
np 60270 FLAGS ’; O WA\
b 13800 11 n : ) CH
bs 16 in n 3
di 1.000 dp y
nt 28000 hs nn
ct 1552 PROCESSING COZEt
. TRANSMITTER b 2.0
tn €13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp =579.4
tpwr 61 wp z1427.4
9.300 rfl 9268.3
DECOUPLER rfp 7764.9
dn HL rp =49.4
dof 0 1p =-298.6
dm yyy pPLOT
dmm Woowe 250
dpwr 42 sc 0
dmf 8900 ws 20
th 3
nm no ph
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S-55

1
H NMR spectra of 4a
PS_425_M
expl s2pul
SAMPLE SPECIAL
date Jan 7 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_425~ hst 0.008
_M.fid  pwdo 19,700 o CH
ACQUISITION alfa 20.000 /
sw §389.8 FLAGS . T3
at 1.998 i1 n
np 25528 in n ,
fh not used dp y ‘1,
bs 8 hs nn CO2Et
dl 1.000 PROCESSING
nt 100 .
ct 100 fn 65536
TRANSMITTER DISPLAY
tn sp -193.8
sfrg 399.853 wp 3585.2
tof 362.8 rfl 798.4
tpwr 57 rfp 0
9.850 rp 118.5
DECOUPLER 1p -98.5
dn C13 PLOT
dof 0 wc 250
dm ann - sc
dmm c Vs 43
dpwr 50 th 31
dmf 15300 nm cdc ph
[}
|
I V|
: | QL_J | &
e | W
—
=] T T I M B L P T T T
8 7 4 3 2 0 ppm
iy e e Y L w L Y
6.4415 4.87 4.45 4.08 5.99 20.29
9.24 4.61 15.48 4.40 5.32 .35
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13
C NMR spectra of 4a
PS_425_M
expl szpul
SAMPLE SPECIAL
date Jan 7 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_425~ hst 0.008 /1, O \\\CH3
_C13.fid pwdo 18.600
ACQUISITION alfa 20.000
Sw 25125.8 FLAGS ,
at 1,199 i1 n
np 60270 in n CO,Et
fb 13800 dp y
bs 16 hs nn
dl 1.000 PROCESSING
nt 4000 b 2.00
ct 1152 fn 65536
TRANSMITTER DISPLAY
tn Cl3 sp -420.7
sfrq 100.554 wp 21361.4
tof 1536.3 rfl 9274.4
tpwr 61 rfp 7764.9
9.300 rp =48.1
DECOUPLER p =335.6
| H1 PLOT
dof 0 wc
dm yyy st 0
dmm Wwovs 33
dpwr 42 th 3
dmf 8900 nm no ph
[}
~
N NN
. ™ w
Qg e
2 3%
- RN
NN
ek
Nm M o
538 - wd
- atgg - g © N
c 3 gRRR T8 g
N [ ; - o | g
2 = EREN N ® o
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g 33 :
- w | f
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ps_s13 4 M
expl s2pul
SAMPLE
date Sep 2 2010
solvent cocl3

file /export/home/~
guest123/AKS_PS_34~

3_M.fid

ACQUISITION
SwW £5389.8
at 1.998
np 25528
fb not used
bs 4
d1 1.000
nt 32

t
TRANSMITTER
tn

sfrg 399.853
tof 362.8
tpwr 57
9.85

DECOUPLER
| c13
dof ]
dm nnn
dmm [
dpwr 50
dmf 15800

SPECIAL

temp not used
gain not used
spin not used
hst 0.008
pwio 19.700
alfa 20.000
FLAGS
il n
in n
dp v
PROCESSING
1b 0.10
fn 65536
DISPLAY
sp -166.3
wp 3560.0
rfl 796.0
rfp 0
rp 133.1
1 -95.1
PLOT

we 250
sC (1]
vs 44
th 37
nm cdc ph
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"H NMR spectra of 4b
H5C
/1,, O .\\CHS
"'CO,Et

3.
3

I8}

54
.83

11.63
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13
C NMR spectra of 4b
PS_343_M
expl s2pul
SAMPLE SPECIAL
date Sep 3 2010 temp not used
solvent COC13 gain not used H3C
file /export/home/~ spin not used
guestiz3/AKS_PS_34~ hst 0.008
3M1_CL3.7id pwdd 18.600
ACQUISITION alfa 20.000 ‘1,, o ,\\CH3
SW 25125.6 FLAGS
at 1.199 11 n
np 60270 in n Y,
b 13800 dp y
bs 16 hs nn CO2Et
d1 1.000 PROCESSING
nt 4000 b 2,
it 3728 fn 65536
TRANSMITTER DISPLAY
tn C13 sp -449.0
sfro 100,554 wp 21063.9
tof 1536.3 rfl 9269.8
tpur 61 rfp 7764.9
9.300 rp -27.3
DECOUPLER 1p =357.1
dn HL pLOT
dof 0 we 250
dm yyy  sc 0
dmm W oVS 25
dpwr 42 th 3
dmf 8900 nm no ph
)
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1
H NMR spectra of 4c
PS_341M
expl s2pul
SAMPLE SPECIAL
date Jan 18 2011 temp not used
solvent COC13 gain not used
file /export/home/~ spin not used Br
ciftemp/AKS_PS_341~ hst 0.008
M.fid pw30 19.700
ACQUISITION alfa 20.000
sw §389.8 FLAGS , o ‘\\CH3
at 1.998 i1 n
np 25528 in n
Eh not used dp y v, E
s 8 hs an
d1 1.000 PROCESSING CO,Et
nt 100 1b [}
ct 100 fn 65536
TRANSMITTER DISPLAY
tn HL sp =104.5
sfrg 399.853 wp 3392.1
tof 362.8 rfl 792.9
tpwr 57 rfp 0
9.850 rp 99.8
DECOUPLER Ip -80.9
n C13 PLOT
dof 0 wc
dm nnn  sc
dmm c vs 57
dpwr 50 th 20
dmf 15900 nm cdc ph

T | —
8 7 6 5 4 3 2 1 ppm

7.33 4.50 4.55 4.70 7.71 22.78
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13
C NMR spectra of 4¢
PS_381 M
expl s2pul
SAMPLE SPECIAL
date Sep 2 2010 temp not used
solvent €ocl13 gain not used Br
ile exp spin not used
ACQUISITION hst 0.008
SW 25125.6 pw9D 18,600
at 1,199 alfa 20,000 7, O wCHg
np 60270 FLAGS : *
fb 13800 11 n
bs 16 in n .,
d1 1.000 dp y /,
nt 4000 hs nn CO2Et
ct 2736 PROCESSING
TRANSMITTER 1b 2.00
tn fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -586.3
tpwr 61 wp 21323.9
pw 9.300 rfl 9270.6
DECOUPLER rfp 7764.9
dn - HL rp =40.7
dof 0 1p -332.0
dm yyy PLOT
dmm Wowe 250
dpwr 42 sc 0
dmf 8900 ws 30
th <}
nm no ph
I
20
S
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j s N g © R
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PS_395_M
expl s2pul
SAMPLE
date Feb 4 2011
solvent (il ]

file /export/home/~
ciftemp/AKS_PS_395~
M1.fid

ACQUISITION
sw 6389.
at 1.998
np 25528
fb not used
bs 4
dl 1.000
nt 32
ct
TRANSMITTER
tn
sfrq 399.853
tof 362.8
tpwr 57
9.850
DECOUPLER
n
dof
dm nnn
dmm [
dpwr 50
dmf 15800

SPECIAL
temp not used
gain not used
spin not used
hst 0.008
pwao 19.700
alfa 20.000

FLAGS
n
in n
dp v
nn

PROCESSING

0.10
fn 65536

DISPLAY
sp -208.5
wp 3593.6
rfl 796.2
rfp 0
rp 113.0
1p -103.1

PLOT
We 1]
sc ]
vs 56
th 36

nm cdc ph
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'H NMR spectra of 4d

Cl
//,' O \\\CH3

"'CO,Et

4.47 4.
4.23 14.81 4.39
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13C NMR spectra of 4d

PS_395_M
expl s2pul
SAMPLE SPECIAL
date Nov 30 2010 temp not used
solvent €DC13 gain not used C|
file /export/home/~ spin not used
ciftemp/AKS_PS_395~ hst 0.008
M_C13.fid pw9d 18.600
ACQUISITION alfa 20.000
sw 25125.6 FLAGS “, o ~CHs
at 1.199 i1 n
np 60270 in n
fb 13800 dp y ‘0,
bs 16 hs nn
d1 1.000 PROCESSING COzEt
nt 4000 1b 2.00
1600 fn 65536
TRANSMITTER DISPLAY
tn Cl3 sp -582.4
sfrq 100.554 wp 21328.5
tof 1536.3 rfl 9271.3
tpwr 61 rfp 7764.9
9.300 rp -28.0
DECOUPLER 1p -367.4
dn H1 PLOT
dof 0 wc 250
dm yyy sc [1]
dmm W Vs 40
dpwr 42 th 3
dmf 8300 nm no ph
o ~
= 3
o m
508
w
Q= @ - ~
SHam w oo ~
358 i 2°
@ $ - 2%
5 R 3aRs 33 5 N3
o RS L o 5 o
@ bor} < 0~ @ | @
=y - © & | w
o = L | 3
© . 2 . o [ -
2 T e @ ©
@ w = 1
x 3
= 1
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"H NMR spectra of 4e

PS_4529_M
expl s2pul
SAMPLE SPECIAL
date Jan 11 2011 temp not used
solvent COC13 gain not used F
file /export/home/~ spin not used
ciftemp/AKS_PS_423~ hst 0.008
_M.fid pwso 19.700
ACQUISITION alfa 20.000 ’, O. .CH
sw 6389.8 FLAGS ‘ o 3
at 1.998 i1 n
np 25528 in n
;h not used dp v ,
S 8 hs nn
dl 1.000 PROCESSING COZEt
nt 200 1b 0.10
ct 200 fn 65536
TRANSMITTER DISPLAY
tn H1 sp -154.6
sfrg 399.853 wp 3493.0
tof 36z.8 rfl 79251
tpwr 57 rfp 0
9.850 rp 119.3
DECOUPLER 1p =103.2
dn c13 PLOT
dof 0 wc 250
dm nnn  sc 0
dmm C Vs 49
dpwr 50 th 39
dmf 15900 nm cdc ph
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13C NMR spectra of 4e

PS_429_M
expl szpul
SAMPLE SPECIAL
date Jan 11 2011 temp not used F
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_429~ hst 0.008
M_C137fid pwso 18.600 ’y, O \\CH3
ACQUISITION alfa 20.000 ’ N
Sw 25125.6 FLAGS
at 1.199 i1 n
np §0270 in n ‘1,
fb 13800 dp y
bs 16 hs nn COQEt
di 1.000 PROCESSING
nt 12000 1b 2.00
ct 12000 fn 65536
TRANSMITTER DISPLAY
n C13 sp -415.3
sfrg 100.554 wp 21063.9
tof 1536.3 rfl 9269.0
tpwr 61 rfp 7764.9
9.300 rp -42.7 ~
DECOUPLER 1p -353.2 1=
n H1 PLOT o’
dof 0 wc 25 w2
dm yyy sc 0 ahn
dmm W Vs 66 ~
dpwr 42 th 4
dmf 8300 nm no ph
Se
~
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F NMR spectra of de

PS_429_M
expl s2pul
SAMPLE SPECIAL F.
date Jan 11 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_423~ hst 0.008
M_Fluorine.fid pwso 15.500 1, SO wCH3
ACQUISITION alfa 90.000
swW 100000.0 FLAGS
at 0.600 i1 n v,
np 119936 in n
fb 55000 dp v COZEt
bs 16 hs nn
dl 1.500 PROCESSING
nt 4 1
ct 64 1sfid =10
TRANSMITTER fn not used
t F19 DISPLAY
sfrg 376.236 sp -89016.6
tof 40089.4 wp 100000.0
tpwr 58 rfl 89016.6
5.200 rfp
DECOUPLER rp -124.8
in HL 1p 22.3
dof PLOT
dm nnn we
dmm € sc
dpwr 42 vs 29
dmf 8900 th 10
ai no ph
<
n
o
@
@ ©w
PREEY
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'"H NMR spectra of 4f

PS_391_M
expl stdlh
SAMPLE SPECIAL
date Nov 16 2010 temp not used O2N
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_391~ hst 0.008
_M.fid pwao 18.700 /1,, O ‘\\CH3
ACQUISITION alfa 20.000
swW 6006.0 FLAGS
at 1.995 i1 n
np 23964 in n vy
fb not used dp v
bs 16 hs nn COZEt
di 1.000 PROCESSING
nt 200 fn not used
ct 128 DISPLAY
TRANSMITTER sp =156.2
tn H1 wp 3551.3
sfrg 399.853 rfl 963.8
tof o rfp 0
tpwr 57 rp 116.5
7.000 1p -88.5
DECOUPLER PLOT
n C13 wc 5
dof 0 sc
dm nnn o vs a6
dmm ¢ th 30
dpwr 50 nm cdc ph
dmf 15900
w i
8 DV U A v
T AT S e ey s T s e 7 T
8 7 6 5 1 3 2
e o H e o ] e b
6.36 4.26 4.20 4.38 4.51 7.01 10.38

§.20 4.4z B.93 4.79 6.67 20.02
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13C NMR spectra of 4f

PS_340_M
expl s2pul
SAMPLE SPECIAL 02N
date Aug 26 2010 ‘temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
guest123/AKS_PS_34~ hst 0.008 /,, O ‘\\CH3
0M_C13.fid pwso 18.600
ACQUISITION alfa 20.000
Sw 25125.6 FLAGS
at 1.199 n "y
np 60270 in n COQEt
fb 13800 dp y
bs 16 hs nn
dl 1.000 PROCESSING
nt 5000 1b 2.00
t 3616 fn 65536
TRANSMITTER DISPLAY
tn c13 sp -448.3
sfrq 100.554 wp 20866.1
tof 1536.3 rfl 9269.0
tpwr 61 rfp 7764.9
9.300 rp -31.3
DECOUPLER 1p -373.0
1 H1 PLOT
dof 0 wc 5
dm yyy sc 0
dmm WoVvs 51
dpwr 42 th 3
dmf 8900 nm no ph
o
~
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1
H NMR spectra of 4g
PS_338M
expl s2pul MeOOC
SAMPLE SPECIAL
date Feb 3 2011 temp not used 7, O \CH
solvent cOCI3 gain not used . R 3
file /export/home/~ spin not used
ciftemp/AKS_PS_338~ hst 0.008
M.fid pw3o 19.700 '//CO Et
ACQUISITION alfa 20.000
6389.8 FLAGS 2
at 1.998 n
np 25528 in n
fb not used dp v
bs 8 hs nn
dl 1.000 PROCESSING
nt 100 1b 0.10
t fn 65536
TRANSMITTER DISPLAY
tn H1L sp -169.1
sfrog 399.853 wp 3560.0
tof 362.8 rfl 790.4
tpwr 57 rfp 0
9.850 rp 107.7
DECOUPLER ip -91.4
dn PLOT
dof 0 wc 50
dm nan - sc 0
dmm c vs 98
dpwr 50 th 20
dmf 15900 nm cdc ph
\ U, \ iy J\M )
—T—T R s T T T T —T— — T T
8 7 4 3 2 1 0 ppm
W e wy —_ ¥ o Cl oo Wy
6.62 4.19 14.00 4.1 4,73 9.77
6.47 4.89 14.36 3.74 5.60 21.45
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BC NMR spectra of 4g

PS_338M
expl s2pul
SAMPLE SPECIAL
date Feb 6 2011 temp not used
solvent CDC13 gain not used MeOOC
file /export/home/~ spin not used
ciftemp/AKS_PS_338~ hst 0.008
ML_C13.fid pw90 18.600
ACQUISITION alfa 20.000 /s, O \\CH3
Sw 25125.6 FLAGS ‘ N
at 1.199 il n
np 60270 in n
b 13800 dp y ',
bs 16 hs nn /CO2Et
d1 1.000 PROCESSING
nt 5000 1b 2.00
ct 2048 fn 65536
TRANSMITTER DISPLAY
tn C13 sp -317.9
sfrg 100.554 wp 21030.9
tof 1536.3 rfl 9271.3
tpwr 61 rfp 7764.9
9.300 rp —29.5
DECOUPLER Ip -367.8
ln H1l PLOT
dof 0 wc 25
dm yyy  sc 0
dmm W ovs 43
dpwr 42 th 4
dmf 8300 nm no ph
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@~
N
- -
m =
2 nos @ 5 2 s
3 Ton o [ wn
oo v o
b ~ Ve e 2 < o %
@ - s RNe~mooN - - a ~o
23 2 0 =1 i -
< - b - o o @
:3 @ [o) ﬁ ] 0
- o L]
~ o - @ -
@ 8 W 3
o~ ~
~ ©
- -
o U W esmehnar s | J
ww|.|\\||\||w|\v|w|r'--(\|.n\\-w|1||w|||\\|‘|:\|||\\||,H|..ww|nz\\;\|-‘wxr‘r\\uuu‘uwv-\\;|‘|\|.\|\|“
200 180 160 140 120 100 80 60 40 20 ppm

S-69



PS_468_M
expl s2Zpul
SAMPLE
date Mar 23 2011
solvent coci3
ile exp
ACQUISITION
sw 6389.8
at 1.998
np 25528
fb not used
bs 8
dl 1.000
nt 100
ct 100
TRANSMITTER
in
sfrg 399.853
tof 362.8
tpwr 57
9.850
DECOUPLER
dof 0
dm nnn
dmm c
dpwr 50
dmf 15900

temp
gain
spin
hst

pwIl
alfa

in

SPECIAL
not used
not used
not used
0.008

PROCESSING
0

65
DISPLAY
-188

3585.
792.

103.
-53.
PLOT

250

0

59

20

cdc  ph
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"H NMR spectra of 4h

~_~". O

wCH3

"/CO,Et

ﬁ\kﬁ___MAA,,,NKJ\\——f‘~A“J
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13
C NMR spectra of 4h
PS_468_M
expl szpul
SAMPLE SPECIAL
date Mar 24 2011 temp not used O CH
solvent COC13 gain not used / \
file exp spin not used N - 3
ACQUISITION hst 0.008
W 25125.6 pwlo 18.600
at 1.199 aifa 20.000 ‘.,
np 60270 FLAGS
fb 13800 i1 n CO2Et
bs 16 in n
dl 1.000 dp y
nt 4000 hs nn
ct 448 PROCESSING
TRANSMITTER 1b .00
tn €13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -518.8
tpwr 61 wp 21295.5
9.300 rfTI1 9273.8
DECOUPLER rfp 7764.8
dn HL rp -47.0
dof 0 1p -348.86
dm yyy PLOT
dmm W we
dpwr 42 sc
dmf 8800 s 17
th 2
nm no ph
o
°°=h 2: “®m
5855 o7 2838
N 3T 8 Jguse
L Jogp famas
o K )] 2 R
@ i ' =Y ) |
= ) - il . |
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"H NMR spectra of 4i

PS_417_M
expl s2pul
SAMPLE SPECIAL
date Jan 3 2011 temp not used
solvent cDC13  gain not used
file fexport/home/~ spin not used
ciftemp/AKS_PS_417~ hst 0.008
M2 fid  pwdn 19.700 NN (@) \\CHS
ACQUISITION alfa 20.000 ‘ *
Sw 6389.8 FLAGS
at 1.998 i1 n
gg 25523 E1‘|n n ‘v,
not use p y
bs 8 hs nn CO2Et
d1 1.000 PROCESSING
nt 100 1b 0.10
ct a0 fn 5536
TRANSMITTER DISPLAY
tn HL sp =145.3
sfrg 399.853 wp 3568.4
tof 362.8 rfl 791.7
tpwr 57 rfp 0
9.850 rp 98.2
DECOUPLER 1p =78.
n PLOT
dof we 250
dm nnn - sc 0
dmm € vs 91
dpwr 50 th 13
dmf 15900 nm cdc ph
| . / | 1
l | 1 U_)”U{U’ \\JI L \J‘
. y\ A h A —
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
8 7 4 3 2 1 ppm
o = - w Hy e L
4.67 2.37 2.65 3.61 &.63 12.83
5.07 2.35 2.41 4.14 51.49
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13 .
C NMR spectra of 4i
PS_417 M
expl szpul
SAMPLE SPECIAL
date Jan 5 2011 temp not used
solvent COC13 gain not used H
file fexport/home/~ spin not used ,
ciftemp/AKS_PS_417~ hst 0.008 NN O .«CHs
_M_C137fid  pw3o 18.600
ACQUISITION alfa 20.000
sw 25125.6 FLAGS vy,
at 1.199 n CO-Et
np 60270 in n 2
b 13800 dp y
bs 16 h nn
dl 1.000 PROCESSING
nt 12000 1b 0
ct 2000 fn 65536
TRANSMITTER DISPLAY
tn C13 sp =515
sfrg 100,554 wp 21163.6
tof 1536.3 rfl 9269.8
tpwr 61 rfp 7764.9
9.300 rp -42.2
DECOUPLER p =329.2
n H1 PLOT
dof 0 wc
dm yyy sc 0
dmm WS 33
dpwr 4z th 3
dmf 8300 nm no ph
®oce
ana
NN
3 temen o
g D Temg g
gl 8837 fR85es
o [ ¥ = .o
& a =3 By R ST
w @ ™ Ll | )
© ~ |
= n |
3 S ‘
@ L] 3 -
] -t e
=] @ 1 b= .
m - | |
3 1 1
= H
Yo i L_ A L,.. - bl JWWMMM/ S— W‘VJHJWM i
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"H NMR spectra of 4j

PS_413_M
expl s2pul
SAMPLE SPECIAL
date Dec 25 2010 temp not used
solvent COC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_ﬁS" hst 0.008
_M1.fid pw30 19.700
ACQUISITION alfa 20 000 7, O wCH3
sW 6389.8 FLAGS
at 1.998 i1 n
np 25522 ;n n .,
b not use p y /
bs 4 hs nn COZEt
dl 1.000 PROCESSING
nt 32 1b 0.10
ct fn 65536
TRANSMITTER DISPLAY
tn sp -187.8
sfrg 399.853 wp 3576.8
tof 362.8 rfl 782.3
tpwr 57 rfp
9.850 rp 118.4
DECOUPLER p =77.4
n ci3 pPLOT
dof 0 wc 250
dm nnn sc 0
dmm c Vs 36
dpwr 50 th 20
dmf 15300 nm cdc ph
| |
) S .
J /]
T T — r T T T — T -
8 7 a4 3 2 L ppm
2 — w o iy Wiy L e
5.89 2.99 3.80 4.06 6.58 6.47.06
6.46 2.95 3.12 5.448.02 18.04 17.14

S-74



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

13C NMR spectra of 4j

PS_413_M
expl s2pul
SAMPLE SPECIAL
date Dec 25 2010 temp not used
solvent CDC13 pain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_413~ hst 0.008
M_C13.fid pwd0 18.600
ACQUISITION alfa 20.000
sw 25125.6 FLAGS ‘1, o ‘\\CHS
at 1.199 n
np 60270 in n
fb 13800 dp y
bs 16 hs nn ‘r
d1 1.000 PROCESSING /COZEt
nt 4000 1b z.00
ct 2288 fn 65536
TRANSMITTER DISPLAY
tn Cl3 sp -447.5
sfrq 100.554 wp 21328.5
tof 1536.3 rfl 9268.3
tpwr 61 rfp 7764.9
pw $.300 rp -57.5
DECOUPLER 1p -304.2
n H1 PLOT
dof 0 we 250
dm yyy sc 0
dmm W VS 22
dpwr 42 th 3
dmf 8300 nm no ph
o s
"
Do Mo 02 s - e 3 @
D52 ou% A aN -
onMos © - o
R (e TN g T
3 BN 33 e gas
w u © o
o 3 5 a2
E - . o
@ o -
- ~ @
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o @
. -
m -
~
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|
|
|
R W . s L.-“ i o i JLW‘“ - thwl\w
e e ) B B e o o e i e S S
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"H NMR spectra of 4k

PS_456_L
expl szpul
SAMPLE SPECIAL
date Feb 27 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_456~ hst 0.008
_L.fid pw3o 19.700 ‘1, O RN
ACQUISITION alfa 20.000 ’ : CH3
Sw £389.8 FLAGS
at 1.988 il n
np 25528 in n ‘
b not used dp v /COZEt
bs 8 hs nn
di 1.000 PROCESSING
nt 100 1b 0.10
ct 100 fn 65536
TRANSMITTER DISPLAY
tn HL sp -184.9
sfrg 389.853 wp 3585.2
tof 362.8 rfl 797.8
tpwr 57 rfp 0
9.850 rp 112.6
DECOUPLER Tp -33.9
n C13 PLOT
dof 0 wc 250
dm nnn  sc 0
dmm c vs 48
dpwr 50 th 20
dmf 15900 nm cdc ph
|
|
pJL_,J'L_ﬂ_JLJJ -
T — — T S e e A e e o —— L AL AN ey R A e pe o
8 7 6 5 a 3 2 1
e B e W L e Pk el g
20.38 10.07 3.47 3.92 12.18 10.11
6.81 3.37 3.75 5.26 10.42 10.26
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3C NMR spectra of 4k

PS_456_L
expl s2pul
SAMPLE SPECIAL
date Feb 27 2011 temp not used
solvent €CDC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 25125.6 pwso 18.600
at 1.198 alfa 20.000 ., O ‘\\\\CH
np 60270 FLAGS 3
fb 13800 i1 n
gs 16 in n .
1 1.000 dp y 7
nt 8000 hs nn COzEt
ct 4000 PROCESSING
TRANSMITTER 1b .00
tn C13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp =516.5
tpwr 61 wp 21328.5
9.300 rfl 9271.3
DECOUPLER rfp 7764.9
dn H1 rp -30.4
dof o 1p -376.7
dm yyy PLOT
dmm W wC 250
dpwr 42 sc 0
dmf 8300 wvs 30
th 3
nm no ph
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"H NMR spectra of 41

PS_464_M
expl sZpul
SAMPLE SPECIAL
date Mar 14 2011 temp not used
1s‘o:vent €DC13 gain not used
ile exp spin not used
ACQUISITION hst 0.008 H3C
sw £389.8 pw30 19.700
at 1.998 alfa 20.000
np 25528 FLAGS /
fb not used n /0
bs 8 in n
dl 1.000 dp v
nt 100 hs nn
ct 100 PROCESSING
TRANSMITTER 1b 0.
tn H1 fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp =191.1
tpwr 57 wp 3593.6
9.850 rfl 795.6
DECOUPLER rfp
dn C13 rp 114.9
dof 0 dp =75.0
dm nnn PLOT
dmm C wC 250
dpwr 50 sc 0
dmf 15300 vs 50
th 14

O W
" SCH,

"'CO,Et
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13
C NMR spectra of 41
PS_464_M
expl s2pul
SAMPLE SPECIAL
date Mar 14 2011 temp not used
sﬂvem coci3 ua:n not used
e exp spin not used
ACQUISITION hst 0.008 HSC
sw 25125.6 pw30 18.600
at é%gs alfa 20.000 o
np 0270 FLAGS / \
b 13800 11 n 0 o \CH
bs 15 in n 3
d1 1.000 dp y
nt 4000 hs nn '//CO E
ct 2544 PROCESSING
TRANSMITTER 1b z.00 2 t
tn Cl3 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp =551.0
tpwr 61 wp 21196.6
9.300 rfl 9272.9
DECOUPLER rfp 7764.9
rp -64.5
dof 0 1p -297.0
dm yyy PLOT
dmm WowWC 250
dpwr 42 sc 0
dmf 8300 wvs 34
th 3
nm no ph
=,
23
KK
Sp
-
.
o wn o
".“:3 =3
ek N
E ALY 2% 0§ =58
52 ' ; " : o e E © T8 =B
28 = s 17 N g9 & § 03 =%
o . e : - @ o < 8 o
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'"H NMR spectra of 4m

PS_458_M
expl s2pul
SAMPLE SPECIAL
date Mar 3 2011 temp not used
solvent coc13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_ﬁg‘" hst 0.008
M. w90 19.700
ACQUISITION o 20.000 MeOOC
sw 6389.8 FLAGS
at 1.998 il n
n| 25528 in n
ﬂ")l not used dp y 1, O KN
bs 8 hs nn CH3
d1 1.000 PROCESSING
nt 100 ;b 0.10
ct 100 fn 65536 v
TRANSMITTER DISPLAY ‘CO,Et
n H1 sp -170.4
sfrg 399.853 wp 3568.4
tof 362.8 rfl 791.7
tpwr 57 rfp 0
pw 9.850 rp 109.3
DECOUPLER 1 =87.5
n 1 PLOT
dof 0 wc 250
dm nnn  sc [}
dmm c vs 132
dpwr 50 th 20
dmf 15900 nm cdc ph

L
-
-
z
[

— —T— T T | —— . T T
8 7 6 5 4 3 2
w Wi — L oo w ¥
5.87 3.30 10 3.49 3.76 4.51 8.66 8.99
5.89 3.37 10.83 3.78 2.09 13.78 9.23

S-80



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

BC NMR spectra of 4m

PS_458_M
expl szpul
SAMPLE SPECIAL
date  Mar 4 2011 temp not used MeOOC
solvent COC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 25125.6 pwdD 18.600 /, (@) KN
at 1.199 alfa 20.000 ‘. I CH
np 60270 FLAGS 3
b 13800 i1 n
bs 16 in n .,
di 1.000 dp v /
nt 5000 hs nn CO2Et
it 3056 PROCESSING
TRANSMITTER 2.00
tn Ci3 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -615.4
tpwr 61 wp 21229.5
9.300 rfl 9271.3
DECOUPLER rfp 7764.9
dn HL rp =51.1
dof 0 1p -334.6
dn vy pLOT
dmm woowWC
dpwr 42 sc
dmf 8900 wvs 39
th 4
nm no ph
0
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'"H NMR spectra of 4n

PS_463_L
expl s2pul
SAMPLE SPECIAL
date Mar 12 2011 temp not used
solvent CDC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 6389.8 pwso 19.700 , O .
at 1.998 alfa 20.000 ’ \
np 25528 FLAGS N~ * CHj
b not used i1 n
bs 8 in n
d1 1.000 dp y .,
nt 200 hs nn ‘CO,Et
ct 192 PROCESSING 2
TRANSMITTER b 0.10
tn H1 fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -172.2
tpwr 57 wp 3593.6
9.850 rfl 793.5
DECOUPLER rfp 0
dn Cl3 rp 117.4
dof 0 1p -94.6
dm nnn PLOT
dmm C wc 250
dpwr 50 sc 0
dmf 15900 vs 40
th 33
nm cdc  ph
| | Mol
ol
|\ - L ) —— ,,Ju\a J‘hﬁ____JLJ —
—— T T L B e e e — T — — T
8 7 6 5 4 3 2 i 0 ppm
— L Ly e TR
5.58 Z2.91 3.03 3.34 8.6816.50 9.32

5.77 2001 3.00 5.§8.67 10.43  9.25
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13C NMR spectra of 4n

PS_463_L
expl sZpul
SAMPLE SPECIAL
date Mar 12 2011 temp not used
solvent CDC13 gain not used
ile exp spin not used
ACQUISITION hst 0.008
sw 25125.6  pw3o 18,600 N ) .\\\\CH
at 1.199 alfa 20.000 3
np 60270 FLAGS
fb 13800 i1 n .,
bs 16 in n /
dl 1.000 dp y CozEt
nt 5000 hs nn
ct 3216 PROCESSING
TRANSMITTER 1b 2.00
tn c13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -547.2
tpwr 61 wp 21262.5
9.300 rf1 9269.0
DECOUPLER rfp 7764.9
dn HL rp -54.9
dof 0 1p -339.8
dm yyy PLOT
dmm WoWe 50
dpwr 42 sc 0
dmf 8300 wvs 17
th 3
nm no ph
o
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'"H NMR spectra of 40

PS_469_M
expl s2Zpul
SAMPLE SPECIAL
date Mar 27 2011 temp not used
solvent CDCI3 gain not used
file exp spin not used
ACQUISITION hst 0.008 O
sw 6389.8 pw90 19.700 /, \
at 1.998 alfa 20.000 SN -~ \CH
np 25528 FLAGS 3
fb not used 11 n
bs 8 in n v,
d1 1.000 dp v
nt 100 hs nn CO2Et
t 1 PROCESSING
TRANSMITTER b .10
tn HL fn 536
sfrg 399.853 DISPLAY
tof 362.8 sp -180.4
tpwr 57 wp 3568.4
9.85 rfl 793.3
DECOUPLER rfp 0
n Ci3 rp 97.7
dof o 1p -58.8
dm nnn PLOT
dmm c wc 50
dpwr 50 sc 0
dmf 15900 vs 57
th 20
nm cdc ph
|
A i
J )\Jﬁk Jﬂhk________jng ‘L‘
B — — T | K B mecen T — T T T
8 7 4 3 2 1 0 ppm
e e iy W e iy
96 2.03 1.65 2.39 8.28.37 8.42
4.27 2.0 2.21 3.6474 38.73 9.51
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BC NMR spectra of 40

PS_469_M
expl szpul
SAMPLE SPECIAL
date  Mar 27 2011 ‘temp not used
solvent CDC13 gain not used
file exp spin not used
ACQUISITION hst 0.008 O
Sw 25125.6 pwal 18.600 /\/\//, W\
at 1.189 alfa 20.000 ‘. - \CH
np 60270 FLAGS 3
fb 13800 il n
bs 16 in n 1y
d1 1.000 dp y CO,Et
nt 4000 hs nn
C 672 PROCESSING
TRANSMITTER 1b 2.00
tn C13 fn £§5536
sfrg 100.554 DISPLAY
tof 1536.3 sp -551.0
tpwr 61 wp 21262.5
§9.300 rfl 9272.9
DECOUPLER rfp 7764.9
n HL rp -51.7
dof [T ] -331.1
dm yyy PLOT
dmm W We 250
dpwr 42 sc 0
dnf 8900 wvs 13
th 4
nm no ph
ow2223s 3
- N ) e 0 o~
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"H NMR spectra of 4p

PS_a67_M
expl s2pul
SAMPLE SPECIAL
date Mar 22 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_467~ hst 0.008
_M.fid pvlzgu 19.700 0
ACQUISITION alfa 20.000 /; W
sw 5389.8 FLAGS ‘. - \CH
at 1.998 11 n 3
np 25528 in n
fb not used dp y ‘r
bs 8 hs nn ‘CO,Et
di 1.000 PROCESSING
nt 100 1b 0.10
t 100 fn 65536
TRANSMITTER DISPLAY
tn HL sp -179.4
sfrg 399.853 wp 3602.0
tof 362.8 rfl 792.3
tpwr 57 rfp
9.850 rp 106.8
DECOUPLER p -85.7
C13 PLOT
dof 0 we 250
dm nnn s¢ 0
dmm c Vs 43
dpwr 50 th 27
dmf 15900 nm cdc ph
|
d JY A
J m‘ il ,,J‘L____ W by kﬁlg,i,
T L L e e o e e e e L s e e e e T T T T T
8 7 6 5 4 3 2 1 0 ppm
- ) e ! Rt o
4.83 5.17 3.58 5.3.75 10.02 9.52
5.07 5.82 4.16 8.655.605.86 17.75
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13
C NMR spectra of 4p
PS_467_M
expl s2zpul
SAMPLE SPECIAL
date Mar 22 2011 temp not used
solvent CDC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 25125.6 pwao 18.600
at 1.199 alfa 20.000 O
np 60270 FLAGS /1,, RSAN
b 13800 11 n CH3
bs 16 in n
d1 1.000 dp " .,
nt 5000 hs nn /
ct 2528 PROCESSING COZEt
TRANSMITTER 1b 2.00
t cL3 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -416.1
tpwr 61 wp 21096.3
9.300 rfl 9269.8
DECOUPLER rfp 7764.9
dn H1 rp -46.5
dof 0 1p -338.2
dm yyy PLOT
dmm W owWe 250
dpwr 42 sc 0
dmf 8900 vs 27
th 4
nm no ph
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1
H NMR spectra of 11a
expl s2pul
SAMPLE SPECIAL
date Sep 7 2011 temp not used
solvent COC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_430~ hst 0.008
M_Pdt.fid pw9o 19.700
ACQUISITION alfa 20.000
sW 6389.8 FLAGS
at 1.998 11 n
np 25528 in n
fh not used dp y
bs 4 hs
dl 1.000 PROCESSING
nt 200 f not used
ct 164 DISPLAY
TRANSMITTER sp =-207.1
tn wp 3618.7
sfrq 399.853 rfl 794.5
tof 362.8 rfp 0
tpwr 7 rp 135.4
W 9,850 1 -84.7
DECOUPLER PLOT
n C13 wc 250
dof sC 0
am ann Vs 61
dmm ¢ th 8
dpwr 50 nm ph
dmf 15900
! i J J
] T T T L I a v T T T T
8 7 4 1 ppm
k! ey w o Y W
7.5, 30 3.75 3.67 ]
8.26 11.27 7.29 3.88 10.08
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13
C NMR spectra of 11a
PS_430_M
expl s2pul
SAMPLE SPECIAL
date Jan 12 2011 temp not used
solvent COC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_430~ hst 0.008
M_C13.fid pw30 18.600
ACQUISITION alfa 20.000
SW 25125.6 FLAGS
at 1:199 1) n
np 60270 in n
b 13800 dp v
bs 16 hs nn
d1 1.000 PROCESSING
nt 4000 1b 2.00
ct . 1696 fn 65536
TRANSMITTER DISPLAY
tn C13 sp -527.2
sfrg 100.554 wp 21130.6
tof 1536.3 rf1l 9282.1
tpwr 61 rfp 7764.9
9.300 rp =47.1
DECOUPLER 1p -328.3
dn Hi PLOT
dof 0 we 250
dm yyy sc 0
dmm Wovs 52 )
dpwr 42 th 4 ©
dmf 8300 nm no ph P
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“ o
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1
H NMR spectra of 11b
PS_431_M
expl s2pul
SAMPLE SPECIAL
date Jan 12 2011 temp not used
solvent COC13 gain not used
file /export/home/~ spin not used H C
ciftemp/AKS_PS_431~ hst 0.008 3
_M.fid pwso 19.700
ACQUISITION alfa 20.000
sw 6389.8 FLAGS ’, O K
at 1.998 11 n 4 B
np 25528 in n
fb not used dp y
Es Mg PROCESS "
1 1. SSING
nt 100 0. COZEt
ct 100 fn 65536
TRANSMITTER DISPLAY
tn HL sp -219.4
sfrg 399.853 wp 3602.0
tof 362.8 rfl 798.6
tpwr 57 rfp 0
9.850 rp 109.2
DECOUPLER 1p -82.3
n C13 PLOT
dof 0 we 250
dm nnn - sc 0
dmm c Vs 23
dpwr 50 th 24
dmf 15900 nm cdc ph

— — i : T ——T T — T
8 7 6 5 4 3 ppm
e o - L ] 5
6.59 6.10 3.42 4.42 12.48 .94
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BC NMR spectra of 11b

PS_431_M
expl s2pul
SAMPLE SPECIAL
date Jan 12 2011 temp not used
solvent COC13 gain not used
file /export/home/~ spin not used HSC
ciftemp/AKS_PS_431~ hst 0.008
M_C137fid pwso 18.600
ACQUISITION alfa 20.000
sw 25125.6 FLAGS n, Ol
at 1.199 i1 n ‘ N
np 60270 in n
b 13800 dp v
bs 16 hs nn
d1 1.000 PROCESSING CO,Et
nt 2000 1b 2.00
ct 512 fn 65536
TRANSMITTER DISPLAY
tn Cl3 sp -495.8
sfrg 100.554 wp 21196.6
tof 1536.3 rfl 9283.6
tpwr 61 rfp 7764.9
9.300 rp -48.7
DECOUPLER ip -324.1
I H1 pLOT
dof 0 wc 250
dm yyy sc 0
dmm Wovs 31
dpwr 42 th 3
dmf 8300 nm no ph
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n ®©
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1
H NMR spectrta of 11c
expl s2pul
SAMPLE SPECIAL
date Jun 9 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used Meo
ciftemp/AKS_PS_494~ hst 0.008
M_Pdt.fid pwdo 19.700
ACQUISITION alfa 20.000
sw §389.8 FLAGS 1, O
at 1.998 i1 n
np 25528 in n
fb not used dp y CO Et
bs 4 hs nn
dl 1.000 PROCESSING 2
nt 32 1b 0.10
ct 32 fn 65536
TRANSMITTER DISPLAY
tn H1 sp -171.8
sfrg 399.853 wp 3568.4
tof 362.8 rfl 801.5
tpwr 57 rfp 0
W 9.850 rp 119.8
DECOUPLER ip ~91.4
dn C13 PLOT
dof 0 we 250
dm nnn - sc 0
dmm c Vs 69
dpwr 50 th 42
dmf 15800 nm cdc ph

\
8 7 6 5 4 3 2 1
e - O o o . v v
§.79 §.43 4.05 10.87 4.62 9.07
17.16 11.08 7.91 4.58 8.39 9.05
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13
C NMR spectra of 11c
PS_494_M
expl s2pul
SAMPLE SPECIAL
date Jun 9 2011 temp not used
solvent CDC13 gain not used
file exp spin not used Meo
ACQUISITION hst 0.008
Sw 25125.6 pwso 18.600
at 1,193 alfa 20.000 /7 O o
np 60270 FLAGS ‘. o
fb 13800 i1l n
bs 16 in n
dl 1.000 dp y
nt 4000 hs nn CO5Et
ct 1552 PROCESSING 2
TRANSMITTER 1b 2.0
tn C13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -551.8
tpwr 61 wp 21328.5
9.300 rf1 9273.6
DECOUPLER rip 7764.9
dn H1 rp -47.4
dof 0 1p -349.1
dm yyy PLOT
dmm W WC 250
dpwr 42 sc 0
dnf 85900 vs 24
th 3
nm no ph
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1
H NMR spectra of 11d
PS_435_M
expl sZpul
SAMPLE SPECIAL
date Sep 12 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used F
ciftemp/AKS_PS_435~ hst 0.008
M1_Pdt.fid pwlo 19.700
ACQUISITION alfa 20.000
sw 6389.8 FLAGS /s, o
at 1.998 i1 n ! *
np 25528 in n
fh not used dp y
bs 8 hs nn
d1 1.000 PROCESSING
nt 300 b 0.10
t 256 fnr 65536
TRANSMITTER DISPLAY
tn HL sp ~224.5
sfrq 399.853 wp 3652.5
tof 362.8 rf1 795.2
tpwr §7 rfp 0
9.850 rp 119.0
DECOUPLER 1p —-88.5
n c13 PLOT
dof 0 we 250
dm ann. sc 0
dmm c vs 439
dpwi 50 th 11
dmf 15900 nm cde 7ph
o S
i L S AL T (s T T T T T
8 7 4 3 1 ppm
by b Y b i Yy y
6.83.30 11.09 7.36 4.80 10.03
12.63 6.89 3 4.41 .15 9.90

S-94



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

BC NMR spectra of 11d

S-95

PS_435_M
expl s2pul
SAMPLE SPECIAL
date Jan 24 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_435~ hst 0.008
ML_C13.fid pw30 18.600
ACQUISITION alfa 20.000
Sw 25125.6 FLAGS
at 1.199 {1 n
np 60270 in n
fb 13800 dp y
bs 16 nn
dl 1.000 PROCESSING
nt 5000 1b 2.00
ct 3776 fn 65536
TRANSMITTER DISPLAY
tn C13 sp -285.7
sfrg 100.554 wp 20893.0
tof 1536.3 rfl 9272.1
tpwr 61 rfp 7764.9
9.300 rp -48.7
DECOUPLER 1p -332.1
l PLOT
dof 0 wc 250
dm yyy sc 0
dmm w VS 43
dpwr 42 th 3
dmf 8900 nm no ph "
o
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F NMR spectra of 11d

PS_453M_Fluprine

expl s2pul
SAMPLE SPECIAL
date  Apr 4 2011 temp not used
solvent COC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 100000.0 pwdo 15.600
at 0.600 alfa 90.000
np 119936 FLAGS
fh 55000 n
bs 16 in n
di 1.500 dp y
nt 64 hs nn
ct 64 PROCESSING
TRANSMITTER 1b
n F18 1sfid =10
sfrg 376.236 fn not used
tof 40099.4 DISPLAY
tpwr 58 sp -85986.1
5.200 wp 91326.8
DECOUPLER rfl 83007.4
rfp 0
dof 0 rp -118.6
dm nnn 1p -9.0
dmm c PLOT
dpwr 42 wc 250
dmf 8300 sc 0
Vs 11
th 5
ai no ph
~
~
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'"H NMR spectra of 11e

S-97

PS_450_M
expl s2pul
SAMPLE SPECIAL
date Feb 20 2011 temp not used O2N
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_a50~ hst 0.008 ’, O K
_M.fid pwso 19.700 i B
ACQUISITION alfa 20.000
6389.8 FLAGS
at 1.998 i1 n
np 25528 in n
fb not used dp y COZEt
bs 8 hs nn
dl 1.000 PROCESSING
nt 200 1b 0.10
ct fn 65536
TRANSMITTER DISPLAY
tn sp ~-146.5
sfrg 399.853 wp 3635.7
tof 362.8 rf1 793.1
tpwr 57 rfp 0
w L] rp 109.0
DECOUPLER Tp -81.3
dn PLOT
dof 0 wc 250
dm nnn  sc 0
dmm c Vs 42
dpwr 50 th 20
dmf 15900 nm cdc ph
]
]
U _J L L f M/ LJ N
———r———y T T T T T T T S = — -
8 7 5 4 3 ppm
o Wy ! L b W L L]
6.14 6.78 17.75 4.83 11.71 10.36
6.182.86 7.78 5.18 10.44
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13
C NMR spectra of 11e
PS_450_M
expl szpul
SAMPLE SPECIAL
date Feb 20 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_450~ hst 0.008 02N
M_C13.fid pw30 18.600
ACQUISITION alfa 20.000
Sw 25125.6 FLAGS
at 1.199 i1 n 1, O N
np 60270 in n
b 13800 dp y
bs 16 hs nn
dl 1.000 PROCESSING
nt 5000 1b 2.00 CO2Et
ct 0 fn 65536
TRANSMITTER DISPLAY
n C13 sp -384.6
sfrg 100.554 wp 21030.9
tof 1536.3 rfl 9271.3
tpwr 61 rfp 7764.9
9.300 rp -57.6
DECOUPLER 1p =312.0
n H1 PLOT
dof 0 wc 250
dm yyy sc 0
dmm W Vs 31
dpwr 42 th 2
dmf 8300 nm no ph
o
0
0w
:
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N5
Lo
dus
-
5R
ende, 8-
® N '“ oo P
N & o
85 2 Hanks ©
- @ o~ LS m = o @
© Bl w 4 & s 3
o s ag ™ 5 . ©
@ - . @ 5 I~ 0 - <+
* m X @ o -
o~ o
5 30

— ) ) JLWJL L Juwwk.m J - qui____.,

S TSR C N R R R L e AR B AL L e o S ol S B S N0 . L S B LR A R G e R A B e 6 L e v e )

200 180 160 140 120 100 80 60 40 20 ppm

S-98



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

'"H NMR spectra of 11f

PS_418_U
expl  s2pul
SAMPLE SPECIAL
date Sep 8 2011 temp not used
solvent CDCI3 gain not used
file exp spin not used MeOOC
ACQUISITION hst 0,008
sw 6389.8 pwio 19.700
at 1.998 alfa 20.000
np 25528 FLAGS /1, O W
fb not used i1 n ‘ )
bs 8 in n
K8 1.000 dp y
nt 200 hs nn
ot 144 PROCESSING CO,Et
TRANSMITTER 1b 0.10
n H1 fn 65536
sfrg 399,853 DISPLAY
tof 362.8 sp -206.9
tpwr §7 wp 3686.0
9.850 rf1l 794.7
DEGOUPLER rfp 0
n Ci3 rp 124:3
dof 0 1p =82.2
dm ann PLOT
dmm [ 250
dpwr 50 sc 0
dmf 15900 vs 28
th 20
nm cdc ph

|
,,,,,,, JL,JUU“L BV _,MLWJ‘_JL_JL_WJL o

T T T T T T T T T T i T | [ B T T T T T T T T [ R [ i T

T
8 7 6 5 4 3 2 1 0 ppm
@ o Wy iy = ] v w
5.46 10.41 3.36 10.04 4.59 10.10 8.82
13.45 6.88.39 9.71 4.97 8.75
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13C NMR spectra of 11f

Ps_a18_U
expl s2pul
SAMPLE SPECIAL
date Mar 20 2011 temp not used
solvent CDCI3 gain not used MeOOC
ile exp spin not used
ACQUISITION hst 0.008
sw 25125.6  pwdo 18.600
at 1.199 alfa 20.000 n, o o
np 60270 FLAGS
fb 13800 i1 n
bs 16 in n
d1 1.000 dp v
nt 4000 hs nn COZEt
ct 576 PROCESSING
TRANSMITTER 1b 2.00
tn C13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp =430.6
tpwr 61 wp 21063.9
9.300 rfl 9284.4
DECOUPLER rfp 7764.9
H1 rp =38.2
dof 0 Ip -336.3
dn yyy PLOT
dmm W we 250
dpwr 42 sc 0
dmf 8900 vs 40
th 3
nm no ph
<
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PS_424_M
expl s2pul

SAMPLE
date Jan 5 2011
solvent coc13

file /export/home/~
ciftemp/AKS_PS_424~
M.fid

ACQUISITION
sw 6389.8
at 1.998
np 25528
fb not used
bs 8
d1 1.000
nt 100
ct 100

TRANSMITTER
tn H1
sfrq 399.853
tof 362.8
tpwr 57
9.850

DECOUPLER

dn C1

dof 0
dm nnn
dmm [
dpwr 50
dmf 15900

temp
gain
spin
hst

pwio
alfa

SPECIAL
not used
not used
not used
0.008
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"H NMR spectra of 11g

CO,Et

L& Mu\ﬂ
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13
C NMR spectra of 11g
PS_424_M
expl s2pul
SAMPLE SPECIAL
date Jan 5 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_424~ hst 0.008 O
M_C13.fid pwao 18.600 S, an
ACQUISITION alfa 20.000
sw 25125.6 FLAGS
at 1.199 il n
np 60270 in n
fb 13800 dp v COZEt
bs 16 hs
dl 1.000 PROCESSING
nt 4000 1b
ct 1120 fn 65536
TRANSMITTER DISPLAY
tn C13 sp =-516.5
sfrq 100,554 wp 21229.5
tof 1536.3 rfl 9271.3
tpwr 61 rfp 7764.9
9.300 rp -49.7
DECOUPLER 1p =-351.0
dn H1 pLOT
dof 0 wc 250
dm yyy sc 0
dmm W oVS 26
dpwr 42 th 3
dmf 8300 nm no ph
~
o
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T ®
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1
H NMR spectra of 11h
PS_409_M
expl s2pul
SAMPLE SPECIAL
date Dec 22 2010 ‘temp not used
solvent CDCI3 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_409~ hst 0.008
TMLTfid  pwso 19.700 O
ACQUISITION alfa 20.000 N
SW 6389.8 FLAGS
at 1.998 il n
np 25528 in n
fb not used dp y
bs 8 hs nn
dl 1.000 PROCESSING
nt 100 1b 0.1
ct 100 fn 65536
TRANSMITTER DISPLAY
tn HL sp -166.3
sfrg 399.853 wp 3543.3
tof 362.8 rfl 796.0
Tpwr 57 rfp
9.850 rp 124.9
DECOUPLER p -87.5
In C13 PLOT
dof 0 wc 250
dm nnn - sc 0
dmm c Vs 28
dpwr 50 th 42
dmf 15900 nm cdc ph
i
I
A
_ *_JU\___JLW\____J\L__.J A |
e N e B I T S S T e T T T T s P e P B e
8 7 6 5 4 3 2 1
e — e - e L sy gy
9.69 6.61 6.66 3.42 6.53 8.44 7.22 15.91
4.62 3.20 3.35 4.71 6.54 5.1% 7.97
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13
C NMR spectra of 11h
PS_409_M
expl  szpul
SAMPLE SPECIAL
date Dec 21 2010 temp not used
solvent €DC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_409~ hst 0.008
M_C13.fid pw30 18.600
ACQUISITION alfa 20.000
Sw 25125.6 FLAGS
at 1.199 i1 n
np 60270 in n
fb 13800 dp y
bs 16 hs nn
dl 1.000 PROCESSING
nt 2000 1b 2.00
c 560 fn 65536
TRANSMITTER DISPLAY
tn sp -487.4
sfrg 100.554 wp 21030.9
tof 1536.3 rfl 9275.2
tpwr 61 rfp 7764.9
9.300 rp -47.4
DECOUPLER 1p -341.6
in H1 pLOT
dof 0 we 250
dm yyy  sc 0
dmm WS 26
dpwr 42 th 3
dmf 8300 nm no ph
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1
H NMR spectra of 12a
PS_421_M
expl s2pul
SAMPLE SPECIAL
date Jan 3 2011 temp not used
solvent CDCI3 gain not used
fi;e /export/home/~ spin not used
ciftemp/AKS_PS_421~ hst 0.008
_M.fid pwao 19.700 H3C
ACQUISITION alfa 20.000
swW 6389.8 FLAGS
at 1.998 il n , \
np 25528 in n 0, O e
fb not used dp v
bs 8 hs nn
di 1.000 PROCESSING .
nt 100 18 0.10 “CO,Et
ct 100 fn 65536 2
TRANSMITTER DISPLAY
tn H1 sp ~162.8
sfrg 399.853 wp 3518.1
tof 362.8 rfl 800.9
tpwr 57 rfp 0
9.850 rp 109.8
DECOUPLER 1p -94.8
dn €13 PLOT
dof 0 wc 250
dm nnn - sc¢ 0
dmm c vs 36
dpwr S50 th 20
dmf 15900 nm cdc ph
M\JAL_ Juk J\. J‘UL____)"JL Jkﬂﬁ)‘-'u L AN -
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 L T T 1
8 7 6 5 4 3 2 1 0 ppm
R Yo L o L L ¥ Ll
11.82 30 2.94 3.07 3.73 10.44.99
7.56.22 5.78 5.74 3.57 4.37 8.53 926
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13
C NMR spectra of 12a
PS_421_M
expl s2pul
SAMPLE SPECIAL
date Jan 2 2011 temp not used H-.C
solvent CDC13 gain not used 3
file /export/home/~ spin not used
ciftemp/AKS_PS_421~ hst 0.008
_C13.fid pwso 18.600 7 o o\
ACQUISITION alfa 20.000 ‘ '
sSw 25125.6 FLAGS
at 1,139 i1 n ,
np 60270 in n ‘7
b 13800 dp y COgEt
bs 16 hs nn
ol 1.000 PROCESSING
nt 3000 b 2.00
ct 3000 fn 65536
TRANSMITTER DISPLAY
in Cl3 sp -353.2
sfrg 100.554 wp 20965.0
tof 1536.3 rfl 9273.6
tpwr 61 rfp 7764.9
9.300 rp -64.5
DECOUPLER 1p -286.4
1 pLOT
dof 0 we 250
dm yyy sc 0
dmm wovs 23
dpwr 42 th 2
dmf 8300 nm no ph
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"H NMR spectra of 12b

S-107

PS_432_M
expl s2pul
SAMPLE SPECIAL
date Jan 14 2011 temp not used
solvent COC13 gain not used Br
file /export/home/~ spin not used
ciftemp/AKS_PS_432~ hst 0.008
_M.fid pwd0d 19.700
ACQUISITION alfa 20.000 7, (@) W
sw 5389.8 FLAGS ‘. -
at 1.998 i1 n
np 25528 in n
;h not used gp ¥ ‘v,
s 8 hs nn
di 1.000 PROCESSING CO2Et
nt 100 b 0.10
ct 100 fn 65536
TRANSMITTER DISPLAY
th H1 sp -116.8
sfrg 399.853 wp 3509.7
tof 362.8 rfl 796.8
tpwr 57 rfp 0
9.850 rp 109.7
DECOUPLER ip =99.5
dn c13 PLOT
dof 0 we 250
dm nnn  sc 0
dmm c Vs 29
dpwr 50 th 18
dmf 15900 nm cdc ph
\b\% )_JLJ JL’LL )u L ol . AN, L
— T — T I T — T T
8 7 5 4 3 2 ppm
Wl vy Y B Eaal L w v
7.176.29 2.9€.99 5.87 SPR 6.33 .52
25.202.49 3.02 3.09 4.72 4.92 .66



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

13
C NMR spectra of 12b
PS_432_M
expl s2pul
SAMPLE SPECIAL
date Jan 14 2011 temp not used
solvent COC13 gain not used Br
file /export/home/~ spin not used
ciftemp/AKS_PS_432~ hst 0.008
M_C13fid pwdo 18.600
ACQUISITION alfa 20.000 /s, O K
sw 25125.6 FLAGS !
at 1.199 il ]
np 60270 in n .,
fb 13800 d /
bs 16 he n CO,Et
d1 1.000 PROCESSING
nt 4000 1b 2.00
[ 1168 fn 65536
TRANSMITTER DISPLAY
tn €13 sp -423.0
sfrq 100.554 wp 20899.0
tof 1536.3 rfl 9276.7
tpwr 61 rfp 7764.9
pw 9.300 rp =-56.2
DECOUPLER Ip =292.1
dn H1 PLOT
dof 0 we 250
dm yyy sc [1]
dmm W Vs 37
dpwr 42 th 4
dmf 8900 nm na ph
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PS_134_M
expl s2pul

SAMPLE
date Jan 15 2011
solvent coc13
file /export/home/~

ciftemp/AKS_PS_434~
_M.fid
ACQUISITION
sW 6389.8
at 1.998
np 25528
fb not used
bs 8
di 1.000
nt 100
ct 100
TRANSMITTER
tn
sfrg 399.853
tof 362.8
tpwr 57
9.850
DECOUPLER
in C13
dof
dm nnn
dmm c
dpwr 50
dmf 15900

SPECIAL
temp not used
gain not used
spin not used
hst 0.008
pw3o 19.700
alfa 20.000

FLAGS
il n
in n
dp y
hs nn

PROCESSING

0.10
f 65536

DISPLAY
sp -209.6
wp 3568.4
rfl 797.4
rfp 0
rp 115.2
p -109.8

PLOT

we

H 0
Vs 42
th 20

nm cdc ph

"H NMR spectra of 12¢
Cl
/1y, O o
“'COLEt

e

§ 5969

9.6%.81

4 3

R o - e
3.73.55 7.41 5.05

3.68 3.77 4.95
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13
C NMR spectra of 12¢
PS_a34_M
expl s2pul
SAMPLE SPECIAL
date Jan 15 2011 temp not used
solvent COC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_43d~ hst 0.008 Cl
M_C137fid  pw3o 18.600
ACQUISITION alfa 20.000
SW 25125.6 FLAGS
at 1,199 1 n /s, O K
np 60270 in n :
fb 13800 dp y
bs 16 hs nn X
dl 1.000 PROCESSING 7
nt 8000 1b 2.00 CO,Et
c 2592 fn 65536
TRANSMITTER DISPLAY
tn sp -590.1
sfrg 100.554 wp 21328.5
tof 1536.3 rfl 9279.0
tpwr 61 rfp 7764.9
9.300 rp -50.9
DECOUPLER 1 -302.4
tn H1 PLOT
dof 0 we
dm yyy sc 0
dmm Wovs 37
dpwr 42 th 4
dmf 8900 nm no ph
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1
H NMR spectra of 12d
PS_433_M
expl s2pul
SAMPLE SPECIAL
date Jun 6 2011 temp not used
solvent CDC13 gain not used
file exp spin not used MeOOC
ACQUISITION hst 0.008
Sw 6389.8 pwIl 13.700
at 1.998 alfa 20.000 O
np 25528 FLAGS /., o
fh not used il n
bs 8 in n
d1 1.000 ﬁp y ‘4,
nt 100 S nn
ct 100 PROCESSING COZEt
TRANSMITTER 1b .
tn H1 fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -208.5
tpwr 57 wp 3635.7
9.850 rfl 796.2
DECOUPLER rfp 1]
dn C13 rp 122.7
dof 0 1p ~95.2
dm nnn PLOT
dmm C we 250
dpwr 50 sc 0
dmf 15900 vs 62
th 14
nm cdc ph

; |
-y - -

w B Wopy u ) L e o «
§.16 7.50.11 3.11 3.46 7.16 4.44 5.06 8.93
§.548.38 3.283.46 9.71 4.59 5.12 8.97
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13
C NMR spectra of 12d
PS_493_M
expl s2pul
SAMPLE SPECIAL
date Jun 7 2011 temp not used
solvent CDC13 gain not used
file exp spin not used
ACQUISITION hst 0.008 MeOOC
Sw 25125.6 pwso 18.600
at 1.199 alfa 20.000
np 60270 FLAGS 5, Ol
fb 13800 i1 n ‘ *
bs 16 in n
di 1.0600 dp v
nt 4000 hs nn ‘v
ct 854 PROCESSING CO,Et
TRANSMITTER 1b 2.08
tn c13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -623.1
tpwr 61 wp 21361.4
L300 rfl 9279.0
DECOUPLER rfp 7764.9
n HL rp -71.4
dof [T -277.0
dm yyy PLOT
dmm WowWe
dpwr 42 sc 0
dmf 8900 vs 39
th 4
nm no ph
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1
H NMR spectra of 12e
PS_d411_M
expl szpul
SAMPLE SPECIAL
date Dec 22 2010 ‘temp not used
solvent CDCI3 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_d411~ hst 0.008 , o .
_M.fid pwd0 13.700 ’ \
ACQUISITION Sita 20.000 N -
swW 6389.8 FLAGS
at 1.998 }'I n
np 25528 in n ‘y
fb not used dp y /COZEt
bs 8 hs nn
di 1.000 PROCESSING
nt 100 0.10
ct 1 fn 65536
TRANSMITTER DISPLAY
n sp =781
sfrg 399.853 wp 3568.4
tof 362.8 rfl 796.4
tpwr 57 rfp 0
9.850 rp 119.8
DECOUPLER 1 -83.
n PLOT
dof 0 wc
dm nnn  sc 0
dmm c vs 37
dpwr 50 th 20
dmf 15900 nm cdc ph

8 7 4 2 1
R e e s e iy
11.81 6.06 5.09 3.16 3.95 7.94 9.57 8.18
3.52 3.05 3.43 3.70 5.38 15.38 8.77
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13C NMR spectra of 12¢

S-114

PS_a11_M
expl szpul
SAMPLE SPECIAL
date Dec 22 2010 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_a11~ hst 0.008 ’ W
W_EL3-fid pudn 18600 N '
ACQUISITION alfa 20.000
sW 25125.86 FLAGS
at 1.199 i1 n ‘
np §0270 in n ’CO2Et
fb 13800 dp v
bs 16 hs nn
dl 1.000 PROCESSING
nt 3000 b 2.0
ct 992 fn 65536
TRANSMITTER DISPLAY
tn C13 sp -390.7
sfrg 100.554 wp 21229.5
tof 1536.3 rfl 9277.5
tpwr 61 rfp 7764.9
W 9 rp -51.8
DECOUPLER Tp -300.3
dn PLOT
dof 0 wec 250
dm yyy sc 0
dmm Vs 44
dpwr 42 th 4
dmf 8900 nm no ph
e
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©vwg2 o
R",‘: ﬁ; o 2
[N s o o® wn
2 kG 38y Rl
: S 5 R
~
5 3 =§ o 5
2 < 3 (e ]
~ @ = r:,\
3 E—
: i P
- | =
i |
|
i
| L.L“Jb ‘
| \ A LN, .
L L e L e ) e o S R AL e A e e B e
200 180 160 140 120 100 80 60 40 20 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

1
H NMR spectra of 12f
PS_452_M
expl s2pul
SAMPLE SPECIAL
date Feb 23 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_452~ hst 0.008
_M.fid pwdo 19.700
ACQUISITION alfa 20.000
sw £6389.8 FLAGS h, O o
at 1.998 11 n
np 25528 in n
fb not used dp y ‘v, E
bs hs nn
d1 1.000 PROCESSING CO,Et
nt 100 b 0.10
ct 100 fn 65536
TRANSMITTER DISPLAY
tn sp -181.4
sfrg 389.853 wp 3583.6
tof 362.8 rfl 794.3
tpwr 57 rfp 0
pw 9.850 rp 114.1
DECOUPLER Ip ~-91.7
dn Ci3 PLOT
dof 0 we
dm nnn  sc 0
dmm € vs 43
dpwr 50 th 20
dmf 15800 nm cdc ph
| Y
' . ¥
T T T r T T I T T T [ T T T | T T T I T T I T T T T T T T T
8 7 6 5 a4 3 2 1 0 ppm
ey v - oy Lt
8.73 4.47 4.45 2.60 3.584.13.8007 5.76 10.11
2.40 z2.24 2.34 2.20 4.23.9.88.79 6.74
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13
C NMR spectra of 12f
PS_452_M
expl szpul
SAMPLE SPECIAL
date Feb 23 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_452~ hst 0.008
M_C13.fid pw90 18.600
ACQUISITION alfa 20.000
sw 25125.6 FLAGS ‘1, O WY
at 1.189 11 n ! )
np 60270 in n
b 13800 dp y
bs 16 hs nn “y
d1 1.000 PROCESSING COgEt
nt 5000 b 2.00
ct 2080 fn 65536
TRANSMITTER DISPLAY
tn C13 sp -549.5
sfrg 100.554 wp 21460.3
tof 1536.3 rfl 9271.3
Tpwr 61 rfp 7764.9
§.300 rp -61.1
DECOUPLER 1p =302.7
n H1 PLOT
dof [T
dm yyy sc 0
dmm W oVvS 21
dpwr 42 th 3
dmf 8900 nm no ph
W~
R
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w0 N~ wn
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PS_451_L
expl s2pul

SAMPLE
date Feb 19 2011
solvent CDC13
file /export/home/~
ciftemp/AKS_PS_451~
o

ACQUISITION
Sw 6389.8
at 1.998
np 25528
fb not used
bs 8
dl 1.000
nt 200

1

TRANSMITTER
tn H1
sfrg 399.853
tof 362.8
tpwr 57
9.850

DECOUPLER

n

dof 0
dm nnn
dmm [
dpwr 50
dmf 15800

temp
gain
spin
hst

rfp

vs

SPECIAL
not used
not used
not used

PROCESSING
0.10
65536
DISPLAY
-199.5

3602.0
795.86

0
106.5
=67.8
PLOT
36

cdc  ph
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'"H NMR spectra of 13

8 7
e W
12.574.51 3.81
12.66  4.33
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BC NMR spectra of 13

PS_451_L
expl szpul
SAMPLE SPECIAL
date Feb 19 2011 temp not used
solvent CDC13  gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_451~ hst 0.008
L_C137fid pwao 18.600
ACQUISITION alfa 20.000 , O \
sw 25125.6 FLAGS ‘e, o
at 1.199 i1l n
np 60270 in n
b 13800 dp y
bs 16 hs nn
d1 1.000 PROCESSING
nt 5000 1b 2.0
ct 0 fn 65536
TRANSMITTER DISPLAY
tn €13 sp -554.1
sfrg 100.554 wp 21394.4
tof 1536.3 rfl 9275.9
Tpwr 61 rfp 7764.9
9.300 rp =49.10
DECOUPLER p -333.6
n H1 PLOT
dof 0 wc 250
dm yyy sc 0
dmm W Vs 31
dpwr 42 th 3
dmf 8300 nm no ph
~
o
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'"H NMR spectra of 14

PS_433_L
expl s2pul
SAMPLE SPECIAL
date Feb 14 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_433~ hst 0.008
_Li.fid pwio 19.700
ACQUISITION alfa 20.000
sw 6389.8 FLAGS /1, O W
at 1.898 il n
25 25523 ;n n
not use p y
bs 4 hs nn O ‘
d1 1.000 PROCESSING /COZEt
nt 32 1b 0.10
ct 32 fn 65536
TRANSMITTER DISPLAY
tn H1 sp -180
sfrg 399.853 wp 3576.8
tof 362.8 rfl 810.4
tpwr 57 rfp 0
9.850 rp 129.6
DECOUPLER p -97.3
n C13 PLOT
dof 0 wc 250
dm nnn  sc 0
dmm c vs 62
dpwr 50 th 20
dmf 15900 nm cdc ph
T T RS A e e R T T i e
8 6 5 4 3
e Qi - e e w
3.808.14.61 3.47 4.17 4.12
7.96.21 3.83 3.95 8.80

S-119



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

13C NMR spectra of 14

PS_433_L1
expl s2pul
SAMPLE SPECIAL
date Feb 2L 2011 temp not used
solvent CDC13 gain not used
file /export/home/~ spin not used
ciftemp/AKS_PS_433~ hst 0.008
L1_C13.fid pwdo 18.600 / @) \
ACQUISITION alfa 20.000 ‘r, o
SwW 25125.6 FLAGS
at 1.199 i1 n
np 60270 in n @) .,
b 13800 dp y /
bs 16 hs nn CO2Et
dl 1.000 PROCESSING
nt 3000 1b 2.0
ct 3000 fn 65536
TRANSMITTER DISPLAY
tn c13 sp -358.5
sfrg 100.554 wp 20932.0
tof 1536.3 rfl 9279.0
Tpwr 61 rfp 7764.9
9.300 rp -77.9
DECOUPLER Tp =269.1
H1 pLOT
dof 0 wc 250
dm yyy sc "0
dmm W VS 34
dpwr 42 th 4
dmf 8900 nm no ph
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The crystal parameters of compound 4g

4g-CCDC 819363
Formula C20 H2605
Formula weight 346.41
T/K 296(2)
Crystal system Orthorhombic
Space group Pna?2l
alA 19.8370(10)
bIA 15.2026(8)
c/A 6.3744(4)
ol° 90.00
pIr° 90.00
/° 90.00
VIA® 1922.35(18)
Z 4
Abs. Coeff./mm 0.085
Abs. Correction multi-scan
GOF on F* 0.943
Final R indices [/ > 20(I)] RI1=0.0677
wR2 = 0.1644
R indices [all data] RI1 = 0.0856
wR2 = 0.1735

Figure 1: ORTEP diagram of 4g
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The crystal parameters of compound 11f

11£-CCDC 819365
Formula C25 Hzg 05
Formula weight 408.47
T/K 296(2)
Crystal system Monoclinic
Space group P21/c
alA 12.0752(3)
bIA 15.3970(4)
c/A 12.4647(3)
of° 90.00
pr° 104.3910(10)
y/° 90.00
VIA®? 2244.74(10)
Z 4
Abs. Coeff./mm™ 0.083
Abs. Correction multi-scan
GOF on F* 1.070
Final R indices [/ > 26(I)] | RI =0.0615
wR2 = 0.1806
R indices [all data] RI = 0.0759
wR2 = 0.2203

Figure 2: ORTEP diagram of 11f
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The crystal parameters of compound 13

13-CCDC 819364
Formula C23H2604
Formula weight 366.44
T/K 296(2)
Crystal system Monoclinic
Space group P21/n
alA 8.9913(7)
bIA 19.6654(14)
c/A 11.4452(9)
ol° 90.00
pIr° 103.239(4)
y/° 90.00
VIA® 1969.9(3)
Z 4
Abs. Coeff./mm’' 0.084
Abs. Correction Multi-scan
GOF on F* 1.064
Final R indices [/ > 206(1)] | RI =0.0667
wR2 = 0.1815
R indices [all data] RI = 0.0923
wR2 =0.1973

Figure 3: ORTEP diagram of 13
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The crystal parameters of compound 14

14-CCDC 819366
Formula C23H2604
Formula weight 366.44
T/K 296(2)
Crystal system Monoclinic
Space group P21/c
alA 12.5282(8)
bIA 8.7884(6)
c/A 18.2013(12)
ol° 90.00
pIr° 94.582(2)
y/° 90.00
VIA® 1997.6(2)
Z 4
Abs. Coeff./mm’' 0.082
Abs. Correction Multi-scan
GOF on F* 1373
Final R indices [/ > 2c6(I)] | R =0.0613
wR2 =0.1695
R indices [all data] R1=0.0967
wR2 =0.2108

Figure 4: ORTEP diagram of 14
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