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General methods

All B-halo esters and aryl halides were commercially available and used without further
purification. Analytical grade THF and DMA were used in all the reactions without purification
such as dehydration or re-distillation. All indium, copper iodide, palladium catalysts and lithium

chloride were purchased from chemical companies and used directly without further purifications.

Analytical thin layer chromatography (TLC) was performed using Merck 60 F254 precoated
silica gel plate (0.2 mm thickness). Subsequent to elution, plates were visualized using UV
radiation (254 nm) on Spectroline Model ENF-24061/F 254 nm. Further visualization was

possible by staining with acidic solution of ceric molybdate.

Flash chromatography was performed using Merck silica gel 60 with freshly distilled solvents.
Columns were typically packed as slurry and equilibrated with the appropriate solvent system prior

to use.

Infrared spectra were recorded on a Bio-Rad FTS 165 FTIR spectrometer. The oil samples were

examined under neat conditions.

High Resolution Mass (HRMS) spectra were obtained using Finnigan MAT95XP GC/HRMS

(Thermo Electron Corporation).

Proton nuclear magnetic resonance spectra (‘'H NMR) were recorded on a Bruker Avance DPX
300 and Bruker AMX 400 and 500 spectrophotometer (CDCls as solvent). Chemical shifts for 'H
NMR spectra are reported as  in units of parts per million (ppm) downfield from SiMe4 (8 0.0) and
relative to the signal of chloroform-d (8 7.2600, singlet). Multiplicities were given as: s (singlet); d
(doublet); t (triplet); q (quartet); or m (multiplets). The number of protons (n) for a given resonance
is indicated by nH. Coupling constants are reported as a J value in Hz. Carbon nuclear magnetic
resonance spectra ("C NMR) are reported as & in units of parts per million (ppm) downfield from

SiMey (8 0.0) and relative to the signal of chloroform-d (3 77.03, triplet).
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'H NMR comparison of the reaction products performed under

different conditions
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Experimental procedure

General procedure for the synthesis of ester-containing indium homoenolate
from B-halo ester and palladium-catalyzed cross-coupling with aryl halide
(Tables 3-4): To an 8 mL sample vial was added B-halo ester (1 mmol), indium (1
mmol), Cul (1 mmol), LiCl (1 mmol), and analytical grade THF (3 mL) sequentially.
The reaction was stirred vigorously at 65 °C for 12 hrs. After reaction, it was kept still
for around 10 minutes. Then the upper clear solution was carefully separated from the
bottom black precipitate by syringe. The residual black precipitate was washed with 3
mL THF and the THF layer was carefully separated by syringe. The combined organic
layers were concentrated under vacuo. Then the residue was dissolved in 3 mL DMA
and transferred to another 8 mL sample vial. Aryl halide (0.7 mmol), LiCl (1 mmol),
and Pd(PPh;)4 (0.05 mmol, 0.05 equiv) was added to the sample vial sequentially. The
reaction mixture was stirred at 90 °C for 24 hrs. After reaction, it was directly purified
by silica gel column chromatography using EtOAc/hexane as eluant to afford the

desired product.

Spectroscopic data of products

O = InX,
EtO

Indium homoenolate 2a

'H NMR (500 MHz, CDCLy): & 1.24 (t, J=7.18 Hz, 2H), 1.33 (t, /= 7.14 Hz, 3H), 2.80 (t, J =
7.18 Hz, 2H), 4.23 (q, J = 7.14 Hz, 2H) ppm. *C NMR (125 MHz, CDCl;): § 14.0, 14.3, 31.6,
62.8, 180.4 ppm.

(0]

Ac

Ethyl 3-(4-acetylphenyl)propanoate'?
'H NMR (CDCl;, 400 MHz): § 1.23 (t, J = 7.20 Hz, 3H), 2.58 (s, 3H), 2.65 (t, J = 7.64 Hz,
2H), 3.01 (t, J = 7.64 Hz, 2H), 4.12 (q, J = 7.20 Hz, 2H), 7.30 (d, J = 8.08 Hz, 2H), 7.89 (d, J
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= 8.08 Hz, 2H) ppm; *C NMR (CDCl;, 100 MHz): & 14.1, 26.5, 30.8, 35.2, 60.5, 128.5,
128.5, 135.3, 146.2, 172.4, 197.7 ppm. HRMS (ESI, m/z): [M+H]", caled. for C;3H;;0;:
221.1178, found: 221.1181. FTIR (KBr, neat): v 1732, 1682 cm™".

0
O,N
OEt

Ethyl 3-(3-nitrophenyl)propanoate’*

'H NMR (300 MHz, CDCls): & 1.24 (t,J = 7.12 Hz, 3H), 2.68 (t, J = 7.53 Hz, 2H), 3.07 (t, J =
7.52 Hz, 2H), 4.14 (q, J = 7.13 Hz, 2H), 7.44-7.58 (m, 2H), 8.06-8.09 (m, 2H) ppm. *C NMR
(75 MHz, CDCl3): 6 14.1, 30.4, 35.2,60.7, 121.5,123.2, 129.3, 134.7, 142.5, 148.3, 172.1 ppm.
HRMS (ESI, m/z): [M+H]", calcd. for C;;H 4NO,: 224.0923, found: 224.0920. FTIR (KBr,
neat): v 1732 cm™.

0O
NC

Ethyl 3-(4-cyanophenyl)propanoate’

'H NMR (400 MHz, CDCls): & 1.23 (t,J = 7.18 Hz, 3H), 2.64 (t, J = 7.60 Hz, 2H), 3.01 (t, J =
7.60 Hz, 2H), 4.12 (q, J = 7.18 Hz, 2H), 7.32 (d, J = 8.17 Hz, 2H), 7.58 (d, J = 8.20 Hz, 2H)
ppm. BC NMR (100 MHz, CDCl,): 6 14.2, 30.9, 35.1, 60.7, 110.2, 118.9, 129.2, 132.3, 146.2,
172.2 ppm. HRMS (ESI, m/z): [M+H]", calcd. for C;,HsNO,: 204.1025, found: 204.1031.
FTIR (KBr, neat): v 2230, 1732 cm™".

@)
MeOOC

Methyl 4-(3-ethoxy-3-oxopropyl)benzoate'

'H NMR (400 MHz, CDCls): & 1.22 (t, J = 7.18 Hz, 3H), 2.63 (t, J = 7.94 Hz, 2H), 3.00 (t, J =
7.64 Hz, 2H), 3.89 (s, 3H), 4.12 (q, J = 7.18 Hz, 2H), 7.27 (d, J = 8.36 Hz, 2H), 7.96 (d, J =
8.36 Hz, 2H) ppm. BC NMR (100 MHz, CDCl;): 6 14.0, 30.7, 35.2, 51.8, 60.4, 128.1, 128.2,
129.7, 145.9, 166.8, 172.3 ppm. HRMS (ESI, m/z): [M+H]", calcd. for C3H;;04: 237.1127,
found: 237.1119. FTIR (KBr, neat): v 1720 cm™".

Ethyl 3-(naphthalen-1-yl)propanoate’
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'H NMR (400 MHz, CDCl3): & 1.23 (t,J = 7.12 Hz, 3H), 2.74 (t, J= 8.14 Hz, 2H), 3.41 (t,J =
7.72 Hz, 2H), 4.14 (q, J=7.12 Hz, 2H), 7.33-7.40 (m, 2H), 7.45-7.53 (m, 2H), 7.71 (d, J = 7.89
Hz, 1H), 7.84 (d, J = 7.73 Hz, 1H), 8.02 (d, J = 8.24 Hz, 1H) ppm. *C NMR (100 MHz,
CDCl): 6 14.2,28.1, 35.2, 60.5, 123.4, 125.5, 125.6, 125.9, 126.0, 127.1, 128.9, 131.6, 133.9,
136.6, 173.0 ppm. HRMS (ESI, m/z): [M+H]", caled. for C;sH;0,: 229.1229, found:
229.1238. FTIR (KBr, neat): v 1732 cm™.

0]

=z | OEt
N

N
Ethyl 3-(pyridin-3-yl)propanoate'
'H NMR (300 MHz, CDCls): & 1.23 (t,J = 7.14 Hz, 3H), 2.63 (t, J=7.71 Hz, 2H), 2.95 (t, J =
7.53 Hz, 2H), 4.12 (q, J = 7.14 Hz, 2H), 7.21 (dd, J = 4.83, 7.75 Hz, 1H), 7.53 (d, J = 7.84 Hz,
1H), 8.45-8.48 (m, 2H) ppm. *C NMR (75 MHz, CDCLy): § 14.1, 28.1, 35.4, 60.6, 123.3, 135.8,
135.8, 147.8, 149.8, 172.3 ppm. HRMS (ESI, m/z): [M+H]’, calcd. for C;oH;4NO,: 180.1025,
found: 180.1030. FTIR (KBr, neat): v 1732 cm™.

0
OHC—@/\)LOEt

Ethyl 3-(5-formylfuran-2-yl)propanoate

'H NMR (400 MHz, CDCly): & 1.25 (t,J = 7.16 Hz, 3H), 2.73 (t, J= 7.52 Hz, 2H), 3.07 (t, J =
7.36 Hz, 2H), 4.15 (q, J=7.16 Hz, 2H), 6.31 (d, J = 3.52 Hz, 1H), 7.18 (d, J = 3.52 Hz, 1H),
9.53 (s, 1H) ppm. *C NMR (100 MHz, CDCl;): & 14.1, 23.7, 31.8, 60.7, 109.1, 123.2, 151.9,
161.4, 171.7, 177.0 ppm. HRMS (ESI, m/z): [M+H]", calcd. for C;oH;304: 197.0814, found:
197.0810. FTIR (KBr, neat): v 1732, 1670 cm .

0]

EtOO0C

Ethyl 4-(3-ethoxy-3-oxopropyl)benzoate'

'H NMR (400 MHz, CDCls): § 1.22 (t,J = 7.18 Hz, 3H), 1.38 (t, J=7.16 Hz, 3H), 2.63 (t, J =
7.85 Hz, 2H), 3.00 (t, J = 7.63 Hz, 2H), 4.12 (q, J = 7.18 Hz, 2H), 4.36 (q, J = 7.16 Hz, 2H),
7.27 (d,J = 8.24 Hz, 2H), 7.97 (d, J = 8.24 Hz, 2H) ppm. '*C NMR (100 MHz, CDCl;): & 14.1,
14.2, 30.8, 35.3, 60.4, 60.7, 128.2, 128.6, 129.7, 145.8, 166.4, 172.4 ppm. HRMS (ESI, m/z):
[M+H]", calcd. for Ci4H;004: 251.1283, found: 251.1280. FTIR (KBr, neat): v 1720 cm ™.

O
OHC
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Ethyl 3-(4-formylphenyl)propanoate’

'H NMR (400 MHz, CDCl3): § 1.23 (t,J = 7.18 Hz, 3H), 2.66 (t,J = 7.77 Hz, 2H), 3.03 (t, J =
7.60 Hz, 2H), 4.13 (q, J = 7.18 Hz, 2H), 7.38 (d, J = 8.08 Hz, 2H), 7.81 (d, J = 8.08 Hz, 2H),
9.97 (s, 1H) ppm. 5C NMR (100 MHz, CDCl5): 6 14.1, 30.9, 35.1, 60.5, 128.9, 129.9, 134.8,
147.8, 172.2, 191.7 ppm. HRMS (ESI, m/z): [M+H]", calcd. for Cj,H;505: 207.1021, found:
207.1023. FTIR (KBr, neat): v 1732, 1701 cm ™.

0]

/I OEt
U N

Ethyl 3-(pyridin-2-yl)propanoate’

'"H NMR (400 MHz, CDCly): & 1.23 (t,J = 7.12 Hz, 3H), 2.80 (t, J = 7.53 Hz, 2H), 3.12 (t, J =
7.47 Hz, 2H), 4.13 (q, J = 7.12 Hz, 2H), 7.11-7.14 (m, 1H), 7.19 (d, J = 7.79 Hz, 1H), 7.59 (td,
J=1.85,7.70 Hz, 1H), 8.53 (d, J = 4.36 Hz, 2H) ppm. °C NMR (100 MHz, CDCLy): § 14.2,
32.9, 33.5, 60.4, 121.3, 123.0, 136.4, 149.3, 160.1, 173.1 ppm. HRMS (ESI, m/z): [M+H]",
caled. for C;oH 4NO,: 180.1025, found: 180.1021. FTIR (KBr, neat): v 1728 cm™".

OMe

3

Ac
Methyl 3-(4-acetylphenyl)propanoate®

'H NMR (300 MHz, CDCls): § 2.58 (s, 3H), 2.66 (t, J=7.83 Hz, 2H), 3.01 (t, J = 7.60 Hz, 2H),
3.67 (s, 3H), 7.30 (d, J = 8.30 Hz, 2H), 7.89 (d, J = 8.30 Hz, 2H) ppm. *C NMR (75 MHz,
CDCl): 6 26.5, 30.8, 35.1, 51.7, 128.5, 128.6, 135.4, 146.2, 172.9, 197.7 ppm. HRMS (ESI,
m/z): [M+H]", caled. for C;,H,50;: 207.1021, found: 207.1030. FTIR (KBr, neat): v 1736, 1682

cm

O'Bu

1

Ac
Tert-Butyl 3-(4-acetylphenyl)propanoate

'H NMR (300 MHz, CDCly): & 1.41 (s, 9H), 2.54-2.59 (m, 5H), 2.97 (t, J = 7.57 Hz, 2H), 7.30
(d, J = 8.30 Hz, 2H), 7.88 (d, J = 8.30 Hz, 2H) ppm. '°C NMR (75 MHz, CDCl;): § 26.5, 28.0,
31.0, 36.4, 80.6, 128.5 (CHx4), 135.3, 146.5, 171.8, 197.7 ppm. HRMS (ESI, m/z): [M+H]",
calcd. for CsH;03: 249.1491, found: 249.1495. FTIR (KBr, neat): v 1732, 1682 cm .

OEt

:

Ac
Ethyl 4-(4-acetylphenyl)butanoate
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'H NMR (300 MHz, CDCls): & 1.26 (t, J = 7.13 Hz, 3H), 1.92-2.02 (m, 2H), 2.32 (t, J = 7.40
Hz, 2H), 2.58 (s, 3H), 2.72 (t, J = 7.41 Hz, 2H), 4.13 (q, J = 7.13 Hz, 2H), 7.28 (d, J = 8.26
Hz, 2H), 7.89 (d, J = 8.26 Hz, 2H) ppm. *C NMR (75 MHz, CDCl;): § 14.2, 26.1, 26.5, 33.5,
35.1, 60.3, 128.5, 128.7, 135.2, 147.2, 173.2, 197.7 ppm. HRMS (ESI, m/z): [M+H]", calcd.
for Cy4H,005: 253.1334, found: 253.1336. FTIR (KBr, neat): v 1732, 1682 cm™.

O
OEt

Ac

Ethyl 5-(4-acetylphenyl)pentanoate’

'H NMR (300 MHz, CDCL3): & 1.25 (t, J = 7.14 Hz, 3H), 1.65-1.70 (m, 4H), 2.32 (t, J = 6.95
Hz, 2H), 2.58 (s, 3H), 2.69 (t, J = 7.05 Hz, 2H), 4.12 (q, J=7.14 Hz, 2H), 7.26 (d, J = 8.22 Hz,
2H), 7.88 (d, J = 8.22 Hz, 2H) ppm. *C NMR (75 MHz, CDCl;): & 14.2, 24.5,26.5, 30.4, 34.1,
35.6,60.2,128.5,128.6, 135.1, 148.0, 173.4, 197.8 ppm. HRMS (ESI, m/z): [M+H]", calcd. for
Ci5H;,05: 249.1491, found: 249.1490. FTIR (KBr, neat): v 1732, 1682 cm.

OEt
/@/\/\/\rg
Ac

Ethyl 6-(4-acetylphenyl)hexanoate

'H NMR (300 MHz, CDCls): § 1.24 (t,J = 7.15 Hz, 3H), 1.29-1.42 (m, 2H), 1.61-1.71 (m, 4H),
2.29 (t,J=17.42 Hz, 2H), 2.58 (s, 3H), 2.67 (t,J = 7.57 Hz, 2H), 4.12 (q, J=7.15 Hz, 2H), 7.26
(d, J = 8.19 Hz, 2H), 7.88 (d, J = 8.19 Hz, 2H) ppm. *C NMR (75 MHz, CDCl;): & 14.2, 24.7,
26.5, 28.7,30.7, 34.2, 35.7, 60.2, 128.5, 128.6, 135.0, 148.4, 173.7, 197.8 ppm. HRMS (ESI,
m/z): [M+H]", calcd. for C,4H,303: 263.1647, found: 263.1656. FTIR (KBr, neat): v 1732, 1682

cm .

0O

Ac

Ethyl 7-(4-acetylphenyl)heptanoate

'H NMR (400 MHz, CDCl3): § 1.25 (t,J = 7.12 Hz, 3H), 1.33-1.37 (m, 4H), 1.60-1.66 (m, 4H),
2.28 (t,J=7.45 Hz, 2H), 2.58 (s, 3H), 2.66 (t,J = 7.56 Hz, 2H), 4.12 (q, J=7.12 Hz, 2H), 7.26
(d,J =8.57 Hz, 2H), 7.88 (d, J = 8.24 Hz, 2H) ppm. *C NMR (100 MHz, CDCl5): & 14.2, 24.8,
26.5, 28.8, 28.9, 30.9, 34.3, 35.9, 60.2, 128.5, 128.6, 134.9, 148.6, 173.8, 197.9 ppm. HRMS
(ESI, m/z): [M+H]", calcd. for C;7H,s05: 277.1804, found: 277.1803. FTIR (KBr, neat): v
1732, 1682 cm™".

Ph
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3-(4-Acetylphenyl)-1-phenylpropan-1-one’

'H NMR (400 MHz, CDCLy): & 2.58 (s, 3H), 3.13 (t, J = 7.60 Hz, 2H), 3.33 (t, J = 7.22 Hz,
2H), 7.35 (d, J = 8.21 Hz, 2H), 7.46 (t, J = 7.81 Hz, 2H), 7.56 (t, J = 7.45 Hz, 1H), 7.90 (d, J
= 8.21 Hz, 2H), 7.96 (d, J = 7.24 Hz, 2H) ppm. °C NMR (100 MHz, CDCl;): & 26.6, 29.9,
39.7, 128.0, 128.6, 128.7, 133.2, 135.3, 136.6, 147.1, 197.7, 198.6 ppm. HRMS (ESI, m/z):
[M+H]", calcd. for C;H,,0,: 253.1229, found: 253.1229.FTIR (KBr, neat): v 1670, 1676

cm .

Ph
0y
AcC

4-(4-Acetylphenyl)-1-phenylbutan-1-one

'H NMR (400 MHz, CDCl5): § 2.07-2.15 (m, 2H), 2.59 (s, 3H), 2.78 (t, J = 7.41 Hz, 2H), 2.99
(t, J=7.20 Hz, 2H), 7.31 (d, J = 8.20 Hz, 2H), 7.45 (t, J = 7.89 Hz, 2H), 7.54-7.58 (m, 1H),
7.88-7.93 (m, 4H) ppm. *C NMR (100 MHz, CDCls): § 25.2, 26.6, 35.2, 37.5, 128.0, 128.6,
128.7, 133.1, 135.2, 136.9, 147.6, 197.9, 199.7 ppm. HRMS (ESI, m/z): [M+H]’, calcd. for
Ci3H190;: 267.1385, found: 267.1380. FTIR (KBr, neat): v 1678 cm .

O

Ac

6-(4-Acetylphenyl)hexan-2-one'

'H NMR (400 MHz, CDCls): § 1.62-1.64 (m, 4H), 2.13 (s, 3H), 2.46 (t, J = 6.76 Hz, 2H),
2.58 (s, 3H), 2.68 (t, J = 7.04 Hz, 2H), 7.26 (d, J = 8.22 Hz, 2H), 7.88 (d, J = 8.22 Hz, 2H)
ppm. B5C NMR (100 MHz, CDCls): ¢ 23.3, 26.6, 29.9, 30.5, 35.7, 43.4, 128.5, 128.6, 135.1,
148.0, 197.8, 208.7 ppm. HRMS (ESI, m/z): [M+H]", calcd. for C14H;90,: 219.1385, found:
219.1385. FTIR (KBr, neat): v 1713, 1678 cm ™.

References

1. M. Amatore, C. Gosmini, J. Périchon, J. Org. Chem. 2006, 71, 6130.

2. N. Kurono, K. Sugita, S. Takasugi, M. Tokuda, Tetrahedron 1999, 55, 6097.
3. R. Fuchs, J. A. Caputo, J. Org. Chem. 1966, 31, 1524.

4. W. Peng, B. S. J. Blagg, Org. Lett. 2006, 8, 975.

5.Z.J. Yao, C. R. King, T. Cao, J. Kelley, G. W. A. Milne, J. H. Voigt, T. R. Burke, J. Med.
Chem. 1999, 42, 25.

S9



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

6. C. Najera, L. Botella, Tetrahedron 2005, 61, 9688.
7. G. Barbe, G. Pelletier, A. B. Charette, Org. Lett. 2009, 11, 3398.

8. M. L. Kantam, R. Chakravarti, V. R. Chintareddy, B. Sreedhar, S. Bhargava, Adv. Synth.
Catal. 2008, 350, 2544.

9. S. Liu, N. Thomson, A. Pettman, Z. Hyder, J. Mo, J. Xiao, J. Mol. Catal. A: Chem. 2008,
279, 210.

10. G. A. Molander, T. Ito, Org. Lett. 2001, 3, 393.

S10



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Copies of *H NMR and *C NMR spectra of products

10 )

T

16 14 ppm

TP r“ '
T T T

A
T T T T T T
180 170 160 150 140 130 120 110 100 90 80

S11



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Et
Ac
' l = e TLal
T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
I | | |
" g Wh ok
o I o | ledlenl (o]
Et

T T T T T T T T T

T T
200 190 180 170 160 150 140 130 120 110 100

g 1
@
S
2 ]
g_
]
8
3
3
=

S12



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

\ )

VY

v UV

O,N.
Et
I T 1 1 I T T T ] T T
10 9 8 7 6 5 4 3 2 1 ppm
g g T e
= = =] S| |2 ='_»|
o™ ey [+'} ('] o™ Ll
R Vo | '\
|
0O,N.
- Et
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

S13



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Et
NC
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
\ | ' /
ElE g 48 8
odf el o odl ledl e
Et
N
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 ppm

S14



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

.00

Et
MeOO
i it .
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
g dE Bl 8
=1 =3 o | o |@ -
o o il eyl - |- o

MeO!

T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

S15



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

0.00

T
10 9 8 74 6 5 4 3

<y

T T T T T T T T T T T T T

180 170 160 150 140 130 120 110 100 90 80 70 60

S16

T T T T T

50 40 30 20 ppm



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Et

10 9 8 7 4 6

L. L—-_AJ-—___-_.-.;L'
T I I ] ] ]
5 4 3 2 1 0 ppm
d il 8
o ol Iy L]

@

= Et
=~
N
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 ppm

S17



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

@

OHC Et
= o - N L 1] L 1
T T T I I I I T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
ik E
-l - - o ledl led @l

T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100

518

T T T T T T T T T

9 80 70 60 50 40 30 20 ppm



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Et
EtO0
- VAN " | A JJL |

T T T T T T T T T T T

10 9 8 7 6 5 4 3 2 1 ppm
- e BB
o o oil lod -l |- oled
Et

EtOOC
ama s W el e W byt st ol
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

S19



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Et
OHC
| P [ ,‘_I_JA_AJ e M)

T T T T T T T T I
10 9 8 7 6 5 4 3 2 1 ppm
ke 4@ g @A

- o o o~ o o~

Et
OHC
s ‘,‘ b J-'. l.m,
T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

S20



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

= Et
T
j a - L LJL:.._A I.J
T T T T T T T ] T T T
10 9 8 7 6 5 4 3 2 1 ppm
g e d [ 2
=] S| |ele ql ol |8 =]
- = lel= o ol e e

A

Et

4

-—l :.L- —

T T T T T T T T T T T T T T T T

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

S21



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Y I Y

Me

Me

Ac

T T T T T T T T T T T T T T

210 200 190 180 170 160 150 140 130 120 110 100 90

| it e ol EER MY D
80 70 60 50 40 30 20 ppm

S22



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

'Bu
A

L1 [ B .
T T T T T T T T T T
10 9 8 7 § 6 5 3 2 1 ppm

"] o J &8 A

=1 = al |o =

|edl led ol =] |l
- - — = 'llr.

| |1/

'Bu
Ac
T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 70 50 40 30 ppm

S23



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Y NV A Za72

T T T T T T T T T T T T T T T T T T T T

T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 ¥ A 20 15 1.0 05 ppm

3.0 25
I d [
o o o ciledlledl  Jev L]

. A

v N - ’ W ¥ ataand

T T T T T T T T T T T T T T T T T T T T

200 190 180 170 160 150 140 130 120 110 100 90 80 70 6 50 40 30 20 ppm

S24



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

-ll = = o oo o =
V v \'4 |
0
Al
| )
T I T I I ] I I 1 I I
10 9 8 7 6 5 4 3 2 1 ppm
g kB 2 L
(2] o~ o~ iiealiey L4 L]
I Y Voo A
Et
A
) T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S25



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

oo r~ = nMmee o o oD
@ o
~ Twow o

T T T T T T T T T T T T T T T T T T T T T

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

S26



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

Et

A

i S S et VR S it i v
g [ g EECICE
| V | WY/ |
Et

A

I

T T T T T T T T T T T T T T T T T T T T

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

S27



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

N\

| J I . F

T
100 95 9.0 8.

T T T T T T T T T T

T T T
0 75 70 65 60 55 50 45 40 35 30 25 20 1.
i

T T T T
5 8. 5 10 05 ppm
) /
e W
IS IR 1] Nl L]

_———198.5
——197.7

T T T T T T T T T T T T T T T T T T

T
200 190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 ppm

528



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

oAt PR i Ty

]
5 4 3 2 1

B398 8

717.0
6.7

200 190 180 170 160 150 140 130

120

T T T T T
110 100

S29



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

A
T T T T T T T T T I T
10 9 8 7 6 5 4 3 2 1 ppm
g I e8|
o~ o~ iyl (oo -1
Al
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

S30





