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Experimental Procedure 1

'"H and *C NMR spectra 14

General Methods.  All reactions using air- and moisture-sensitive compounds were
conducted under an atmosphere of argon.  For thin-layer chromatography (TLC) analysis,
Merck pre-coated plates (silica gel 60 F254, Art 5715, 0.25 mm) were used.  Silica Gel
60N (100-210 pm, Kanto Chemical Co., Inc.) was used for flash column chromatography on
silica gel.  Melting point (mp) determinations were performed by using a Yanaco MP-S3
micro melting point instruments and are uncorrected. 'H-NMR (400, 500 and 600 MHz)
and C-NMR (100, 125 and 150 MHz) spectra were measured on a Varian INOVA 400-MR,
a Varian INOVA 500 and a JEOL ECA-600 spectrometers.  Chemical shifts are expressed
in ppm relative to tetramethylsilane.  Infrared (IR) spectra were recorded on a PERKIN
ELMER Spectrum BX FT-IR System spectrometer. Optical rotations ([a]p) were
measured on a JASCO DIP-370 polarimeter. ~ MALDI-TOF MS spectra were measured on
an Applied Biosystems Voyager DE STR SI-3 instrument. ~ ESI-TOF MS spectra were
measured on a BRUKER DALTONICS APEX III (HRMS).

All compounds given below bear the same formula numbers as used in the main text.
Compounds unlabeled in the main text are labeled with letters [A and B].  The carbon
numbers of intermediates are labeled according to those of the natural kedarcidin

chromophore (1).'
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A? 2
t-Butyldiphenylsilyl Ether 2
To a solution of A* (674.0 mg, 2.16 mmol), DMAP (106.0 mg, 0.86 mmol) and
imidazole (1.47 g, 21.6 mmol) in dry CH,Cl, (72.0 mL) was added TBPSCI (2.81 mL, 10.8

mmol) at 0 °C.  The mixture was warm to 50 °C and stirred for 48 h.  The reaction
mixture was diluted with CH,Cl, and filtered through a pad of Celite. = The organic layer
was concentrated to afford crude product which was directly used in the next reaction.

To a solution of the crude mixture in CH,Cl, (4.7 mL) were added H,O (57.0 pL,
3.14 mmol) and trifluoroacetic acid (0.47 mL) at 0 °C.  After 15 min, the reaction was
quenched by the addition of sat. aq. NaHCO; and the mixture was extracted with EtOAc.
The combined organic extracts was dried over MgSO4 and concentrated in vacuo.  The
crude mixture was purified by flash column chromatography on silica gel (hexane/EtOAc =
20/1-5/1) to afford 2 (107.3 mg, 0.143 mmol, 91% for 2 steps) as a colorless amorphous; Ry
= 0.38 (hexane/EtOAc = 5/1); [a]p>® +53.9 (¢ 0.72, CHCls); FT-IR (film) v 3512, 2931, 2858,
1734, 1427, 1111, 1072, 702, 507 cm™'; "H NMR (500 MHz, CDCls) & 0.88 (9H, s, TBPS),
1.00 (9H, s, TBPS), 2.11 (1H, dd, J = 12.0, 3.0 Hz, C8-OH), 3.48 (1H, s, C9-OH), 3.58 (1H,
dd, J=12.0, 12.0 Hz, H8), 3.71 (1H, dd, J = 12.0, 3.0 Hz, H8), 4.36 (1H, s, H10), 4.42 (1H,
d, J = 3.0 Hz, H11), 592 (1H, d, J = 3.0 Hz, H12), 7.40 (12H, m, TBPS), 7.73 (8H, m,
TBPS); °C NMR (125 MHz, CDCls) & 19.1, 19.5, 26.8, 27.1, 65.5, 78.1, 82.1, 85.0, 110.9,
127.75, 127.80, 127.9, 128.1, 129.95, 129.97, 130.2, 130.3, 132.1, 132.6, 133.3, 135.76,
135.79, 1359, 136.0, 142.1; HRMS (MALDI), caled for Cs;sHysINaO,Si,” 771.1793
(M+Na"), found 771.1771.

TBPSO

I
\Y
TBPSO‘;_1 &

HO
3

Alkyne 3
The diol 2 was dissolved in a mixed solvent of DMSO (20.3 mL) and CH,Cl, (57.7

mL). Et;N (7.32 mL, 52.5 mmol) and SOj;-pyridine (4.17 g, 26.3 mmol) was added
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portionwise at room temperature.  After stirring for 5 h, the mixture was diluted with Et,O
and the reaction was quenched by the addition of water. = The mixture was successively
washed with water and brine. = The combined organic extracts was dried over MgSO, and
concentrated in vacuo to afford crude aldehyde (1.31 g, 100%).  This aldehyde was used
in the next reaction without further purification.

A solution of aldehyde (0.250 g, 0.335 mmol) in CH,Cl, (34.0 mL) was cooled to
—78 °C.  To this solution was added dropwise a THF solution of ethynylmagnesium
bromide (0.5 M, 13.4 mL, 6.70 mmol).  After the mixture was warmed to 0 °C over a
period of 1 h, sat. ag. NH4Cl was added at 0 °C.  The mixture was exacted by the EtOAc
and combined organic extracts was dried over MgSO, and concentrated in vacuo.  The
crude mixture was purified by column chromatography on silica gel (hexane/EtOAc
1/0-20/1) to afford 3 (160.0 mg, 0.207 mmol, 62% for 2 steps, colorless oil) and the
recovered starting material 2 (114.6 mg, 0.153 mmol, 38%); Ry = 0.50 (hexane/EtOAc =
3/1); [a]p”! +53.0 (¢ 0.72, CHCL); FT-IR (film) v 3467, 3307, 2931, 2858, 1427, 1111, 703,
506 cm™; "H NMR (500 MHz, CDCl;)  0.80 (9H, s, TBPS), 1.03 (9H, s, TBPS), 2.31 (1H,
d, J=5.0 Hz, C8-OH), 2.39 (1H, d, J = 2.0 Hz, H6), 3.85 (1H, s, C9-OH), 4.58 (1H, d, J =
2.0 Hz, H11), 4.61 (1H, dd, J = 5.0, 2.0 Hz, HS8), 4.64 (1H, s, H10), 5.93 (1H, d, /= 2.0 Hz,
H12), 7.26-7.71 (20H, m, TBPS); *C NMR (125 MHz, CDCl3) § 19.1, 19.5, 26.7, 27.1, 68.4,
75.7, 79.0, 80.6, 83.5, 84.6, 105.3, 127.6, 127.87, 127.93, 128.1, 129.8, 130.0, 130.2, 130.4,
131.8, 132.6, 132.8, 133.6, 135.8, 135.96, 135.98, 136.3, 143.9; HRMS (MALDI), calcd for
C40H4sINaO,4Si," 795.1793 (M+Na"), found 795.1731.

TBPSO 1) MsCl, Et;N TBPSO

CH,Cl,, -45 °C
I then DBU, 0 °C |
o " W
TBPSO HO\“ 2) TMSCI TBPSO O‘;u
LiN(TMS),
HO THF, -30 °C ™S
3 4

TMS-protected Alkyne 4

To a solution of 3 (0.97 g, 1.26 mmol) and Et;N (3.5 mL, 25.1 mmol) in dry CH,Cl,
(126.0 mL) was added MsCl (0.975 mL, 12.6 mmol) at —45 °C.  After stirring for 2 h,
DBU (7.5 mL, 50.4 mmol) was added the mixture.  After stirring for 1 h at 0 °C, the

reaction was quenched by the addition of sat. aq. NH4Cl and the mixture was extracted with
EtOAc. The combined organic extracts was dried over MgSQO4 and concentrated in vacuo.

The crude mixture was purified by flash column chromatography on silica gel
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(hexane/EtOAc 1/0-20/1) to afford propargylic oxirane (682.5 mg, 0.904 mmol, 72%) as a
colorless oil.

To a solution of propargylic oxirane (686.4 mg, 0.909 mmol) and LiN(TMS), (1.54
mL, 8.18 mmol) in THF (18.2 mL) was added TMSCI (1.54 mL, 8.18 mmol) at —68 °C.
After stirring at —68 °C for 20 min, the reaction was quenched by the addition of sat. aq.
NH4Cl and the mixture was extracted with Et,O. The combined organic extracts was
dried over MgSO4 and concentrated in vacuo.  The crude mixture was purified by flash
column chromatography on silica gel (hexane/EtOAc 1/0-50/1) to afford 4 (719.6 mg, 0.870
mmol, 96%) as a colorless amorphous.

4: Ry = 0.69 (hexane/EtOAc = 5/1); [a]p>> +88.2 (¢ 1.59, CHCl;); FT-IR (film) v 3071,
2959, 2932, 2858, 1427, 1112, 844, 703, 611 cm™"; "H NMR (500 MHz, CDCl3) & 0.19 (9H,
s, TMS), 0.95 (9H, s, TBPS), 0.97 (9H, s, TBPD), 3.02 (1H, s, HS), 3.83 (1H, s, H10), 4.61
(1H, d, J= 3.0 Hz, H11), 6.36 (1H, d, J = 3.0 Hz, H12), 7.36 (12H, m, TBPS), 7.55 (8H, m,
TBPD); >C NMR (100 MHz, CDCl3) & —0.3, 19.2, 19.3, 26.7, 26.9, 49.6, 73.9, 78.2, 82.4,
95.9, 98.3, 101.1, 127.6, 127.7, 127.8, 127.9, 129.79, 129.83, 129.9, 130.0, 133.1, 133.2,
133.5, 133.7, 135.7, 135.8, 1359, 136.0, 136.3, 147.4; HRMS (MALDI), cal for
C43Hs5INaO;3Si;" 849.2083 (M+Na"), found 849.2079.

MOMQ OPiv

OTES

/
NAPO

5

Alkyne 5
5: Ry = 0.57 (hexane/EtOAc = 3/1); [o]p> +31.0 (¢ 1.10, CHCL;); FT-IR (film) v 2957,

2876, 1729, 1155, 1032, 745 cm™; "H NMR (500 MHz, CDCl;) & 0.72 (6H, t, J = 7.5 Hz,
TES), 0.95 (9H, q, J= 7.5 Hz, TES), 1.20 (9H, s, Piv), 2.56 (1H, s, H2), 3.40 (3H, s, MOM),
3.63 (1H, d, J = 10.0 Hz, H5), 3.71 (1H, d, J = 10.0 Hz, H5), 4.00 (1H, dd, J = 7.5, 2.5 Hz,
H13), 421 (1H, dd, J=11.5, 7.5 Hz, H14), 4.63 (1H, dd, J= 11.5, 2.5 Hz, H14), 4.78 (1H, d,
J = 6.0 Hz, NAP), 4.79 (2H, s, MOM), 4.84 (1H, d, J = 6.0 Hz, NAP), 7.47 (3H, m, NAP),
7.82 (4H, m, NAP); °C NMR (125 MHz, CDCLy) & 6.2, 7.1, 27.3, 38.8, 56.3, 65.8, 73.6,
73.9, 74.0, 75.5, 80.4, 84.1, 97.9, 125.9, 126.0, 126.2, 126.5, 127.8, 128.0, 128.2, 133.1,
133.4, 135.7, 178.5; HRMS (MALDI), cal for C30H44sNaOgSi" 551.2799 (M+Na"), found
551.2814.
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2-Naphthylmethyl (NAP) Ether 6

To a solution of 4 (22.3 mg, 0.0270 mmol) and 5 (15.7 mg, 0.0297 mol) in dry DMF
(27.8 mL) was added i-Pr,NEt (47.0 uL, 0.270 mmol).  The solution was degassed by
freeze-pump-thaw cycles (three times).  To the solution was added Cul (5.1 mg, 0.0270

mmol) and Pdy(dba);'CHCI; (7.0 mg, 6.75 pmol) under N, stream.  After the mixture was
stirred at room temperature for 2 h in the dark.  The mixture was diluted with Et,O and sat.
aq. NH4Cl was added at 0 °C.  The mixture was stirred vigorously at room temperature for
1 h umtil the color of the aqueous phase turned into dark blue.  After extraction with Et,0,
the combined organic extracts was washed with brine, dried over MgSO4 and concentrated in
vacuo to afford the coupling product which was directly used in the next reaction.

To a solution of the coupling product (25.8 mg, 0.0210mmol) in MeOH (1.0 mL)
was added K,CO; (2.4 mg, 0.0174 mmol) at room temperature.  After stirring for 2 h, the
reaction mixture was diluted with EtOAc and the reaction was quenched with sat. aq. NH4CL.
The mixture was then extracted with EtOAc.  The combined organic extracts was dried
over MgSO, and concentrated in vacuo.  The crude mixture was purified by flash column
chromatography on silica gel (hexane/EtOAc 50/1-20/1) to afford 6 (17.5 mg, 0.0151 mmol,
72% for 2 steps) as a colorless oil; Ry = 0.55 (hexane/EtOAc = 5/1); [a]p” +92.4 (¢ 1.26,
CHCl;); FT-IR (film) v 3287, 2957, 1728, 1158, 1111, 741, 703 cm™; "H NMR (500 MHz,
CDCls) 6 0.69 (6H, q, J = 8.0 Hz, TES), 0.90 (9H, s, TBPS), 0.93 (9H, t, J = 8.0 Hz, TES),
0.99 (9H, s, TBPS), 1.02 (9H, s, Piv), 2.38 (1H, d, J = 1.5 Hz, H6), 3.10 (1H, d, J = 1.5 Hz,
H8), 3.38 (3H, s, MOM), 3.66 (1H, d, J = 9.0 Hz, HS), 3.68 (1H, d, J = 9.0 Hz, HS), 3.94
(1H, s, H10), 4.02 (1H, dd, J = 8.0, 1.5 Hz, H13), 4.29 (1H, dd, J = 12.0, 8.0 Hz, H14), 4.64
(1H, dd, J = 12.0, 1.5 Hz, H14), 4.67 (1H d, J = 3.0 Hz, H11), 4.76 (2H, s, MOM or NAP),
4.76 (1H, d, J = 6.5 Hz, MOM or NAP), 4.85 (1H, d, J = 6.5 Hz, MOM or NAP), 6.09 (1H,
d, J=3.0 Hz, H12), 7.24-7.78 (17H, m, NAP, TBPS); '°C NMR (125 MHz, CDCl;) & 6.1,
7.1,19.2,19.5, 26.8, 27.0, 27.3, 38.8, 48.8, 56.3, 60.5, 66.4, 73.0, 73.6, 73.8, 73.9, 74.0, 76.3,
78.0, 79.6, 80.3, 96.2, 97.9, 125.8, 125.9, 126.08, 126.14, 126.3, 127.4, 127.58, 127.62,
127.7, 127.8, 127.9, 128.0, 128.08, 128.13, 129.5, 129.78, 129.82, 129.9, 133.06, 133.08,
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133.2, 133.4, 133.6, 133.7, 135.6, 135.7, 135.8, 135.86, 135.88, 136.0, 136.1, 136.5, 143.7,
178.4; HRMS (MALDI), calcd for C70HgsNaOoSis" 1177.5472 (M+Na+), found 1177.5441.

1)DDQ, H,0  TBPSO
CH,Cl,

2) Dess-Martin TB PSO\“\ &
periodinan Q)
NaHCO; ~

6 CH,Cl, 7

Aldehyde 7
To a solution of 6 (602.4 mg, 0.521 mmol) in H,O (2.0 mL) and CH,Cl, (10.0 mL)

was added DDQ (236.5 mg, 1.04 mmol) at room temperature.  After stirring for 2 h, the
reaction was quenched by the addition of sat. ag. NaHCO; and the mixture was extracted
with Et;0. The combined organic extracts was dried over MgSO4 and concentrated in
vacuo.  The crude mixture was purified by flash column chromatography on silica gel
(hexane/EtOAc 20/1-5/1) to afford alcohol(475.4 mg, 0.468 mmol, 90%) as a colorless oil.

To a solution of alcohol (475.4 mg, 0.468 mmol) and NaHCO; (235.9 mg, 2.81
mmol) in CH,Cl, (31.2 mL) was added Dess-Martin periodinane (397.0 mg, 0.936 mmol).
After stirring at room temperature for 2 h, the reaction mixture was diluted with Et,O and sat.
aq. NaHCOs; and sat. aq. Na,S,03 were successively added to the mixture.  After stirring
for 0.5 h, the mixture was washed with sat. ag. NaHCO;.  The aqueous layer was extracted
with Et,O and the extracts were combined. =~ The combined organic extracts was dried over
MgSO4 and concentrated in vacuo. The crude mixture was purified by flash column
chromatography on silica gel (hexane/EtOAc = 1/0—10/1) to afford 7 (445.6 mg, 0.440 mmol,
94%) as a colorless amorphous.

7: Ry = 0.60 (hexane/EtOAc = 5/1); [a]p> +50.5 (¢ 1.31, CH,Cl); FT-IR (film) v 2957,
1737, 1152, 1112, 740, 703 cm™; "H NMR (600 MHz, C¢Dy) & 0.87 (6H, q, J= 7.8 Hz, TES),
0.99 (9H, s, Piv), 1.10 (9H, t, J = 7.8 Hz, TES), 1.11 (9H, s, TBPS), 1.14 (9H, s, TBPYS), 2.47
(1H, d, J = 1.8 Hz, H6), 3.09 (1H, d, J = 1.8 Hz, HS), 3.20 (3H, s, MOM), 4.15 (1H, s, H10),
4.19 (1H, dd, J = 5.1, 2.9 Hz, H13), 4.43 (1H, dd, J = 11.9, 5.1 Hz, H14), 4.67 (2H, s,
MOM), 4.71 (1H, dd, /= 11.9, 2.9 Hz, H14), 4.88 (1H, d, /= 2.9 Hz, H11), 6.18 (1H, d, J =
2.9 Hz, H12), 7.21 (12H, m, TBPS), 7.62 (8H, m, TBPS), 9.69 (1H, s, H5); °C NMR (150
MHz, C¢Dg) 6 6.5 (3C, TES), 7.3 (3C, TES), 19.3 (TBPS), 19.6 (TBPS), 26.9 (3C, TBPS),
27.1 (3C, TBPS), 27.2 (3C, Piv), 38.8 (Piv), 49.2 (C8), 56.0 (MOM), 63.6 (C14), 73.6 (C9),
76.9 (C6), 78.2 (C7), 78.3 (C3), 79.9 (C10), 80.4 (C13), 80.9 (C11), 84.2 (C2), 92.0 (C4),
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97.4 (MOM), 127.8 (C1), 130.0 (TBPS), 130.1 (TBPS), 130.2 (TBPS), 133.3 (TBPS), 133.4
(TBPS), 133.8 (TBPS), 134.0 (TBPS), 135.9 (TBPS), 136.0 (TBPS), 136.1 (TBPS), 136.4
(TBPS), 144.3 (C12), 177.6 (Piv), 193.6 (C5); HRMS (MALDI), calcd for CsoHeNaOoSis"
1035.4689 (M+Na"), found 1035.4669.

OMOM
2 OPiv

10 12
Nine-Membered Diyne 10 and 12

Anhydrous CeCl; (947.9 mg, 3.84 mmol, purchased from Aldrich) was dried under

vacuum at 90 °C. Under the above conditions, particles of CeCl; was ground with vigorous
stirring using a magnetic stirrer bar for 2h.  After the introduction of N into the flask, the
flask was cooled to 0 °C.  Freshly distilled THF (32.5 mL) was then added to the flask in
one portion.  The resulting suspension was stirred vigorously at room temperature for 19 h.
To a separate solution of HN(TMS), (608 pL, 2.88 mmol) in THF (19.5 mL) was added
n-BuLi (1.57 M in hexane, 1.83 mL, 2.88 mmol) dropwise at 0 °C over 2 min.  The
resulting solution of LiN(TMS), was stirred at 0 °C for 0.5 h.  The suspension of CeCl;
was added in one portion at —45 °C via cannula over 2 min.  The mixture was allowed to
warm to —25 °C over a period of 1 h with vigorous stirring.  To the suspension of CeCls
and LiN(TMS), was added a solution of 7 (95.3 mg, 0.0940 mmol) in THF (13.0 ml) at
—25 °C via cannula. After stirring at —25 °C for 2.0 h, the reaction was quenched with
aqueous phosphate buffer (pH 7.0) and the mixture was diluted with EtOAc.  The
precipitate was filtered through a pad of Celite and washed with EtOAc.  The combined
organic extracts was washed with brine, and dried over MgSO,.  After concentration, the
crude product was purified by column chromatography on silica gel (hexane/EtOAc =
1/0-5/1) to give a 4:1 mixture of 8 and 9 (55.6 mg, 0.0549 mmol, 53%, combined yield).

To a solution of the mixture of 8 and 9 (43.4 mg, 0.0428 mmol) in THF (7.1 mL) was
added TBAF (1.0 M in THF, 85.6 uL) at —78 °C.  After stirring at —78 °C for 15 min, sat.
aq. NH4Cl was added and the mixture was diluted with EtOAc.  After the mixture was
extracted with EtOAc, the combined organic exacts was dried over MgSO4 and concentrated
in vacuo.  The residue was purified by flash column chromatography on silica gel to
afford diol (38.5 mg, 0.0428 mmol) as a mixture of diastereomers.

To a solution of diol (37.4 mg, 0.0416 mmol) and pyridine (20 pL, 0.250 mmol) in
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CH,Cl; (5.0 mL) was added Ms,0 (22.4 mg, 0.125 mmol) at 0 °C.  After stirring for 1 h,
the reaction was quenched by adding with sat. ag. NaHCO;.  The mixture was diluted and
extracted with Et,0. The combined organic extracts was dried over MgSO4 and
concentrated in vacuo. The residue was purified by flash column chromatography on
silica gel (hexane/EtOAc = 6/1-3/1) to afford 10 (28.9 mg, 0.0296 mmol, 71% for 2 steps)
and 12 (10.3 mg, 0.0105 mmol, 25% for 2 steps) as a colorless oil, respectively.

10: Ry = 0.40 (hexane/EtOAc = 2/1); [a]p™® +83.5 (¢ 1.00, CH,Cl,); FT-IR (film) v 3341,
2934, 2859, 1734, 1370, 1157, 1110, 1075, 825, 704 cm™; "H NMR (600 MHz, CsDg) & 1.00
(9H, s, Piv), 1.08 (9H, s, TBPS), 1.15 (9H, s, TBPS), 2.50 (3H, s, Ms), 2.68 (1H, s, HS8), 2.87
(3H, s, MOM), 4.07 (1H, dd, J = 8.5, 3.2 Hz, H13), 4.27 (1H, d, J = 6.8 Hz, MOM), 4.33
(1H, d, J = 6.8 Hz, MOM), 4.45 (1H, dd, J = 12.1, 8.5 Hz, H14), 449 (1H, d, J = 2.4 Hz,
H10), 4.90 (1H, dd, J = 12.1, 3.2 Hz, H14), 4.91 (1H, s, C4-OH), 5.21 (1H, dd, J=2.4,2.4
Hz, H11), 5.70 (1H, s, HS), 593 (1H, d, J = 2.4 Hz, H12), 7.15-7.21 (12H, m, TBPS),
7.56-7.82 (8H, m, TBPS); °C NMR (150 MHz, CsDs) & 19.3 (TBPS), 19.7 (TBPS), 26.9
(3C, Piv), 27.2 (6C, TBPS), 38.3 (Ms), 38.7 (Piv), 47.9 (C8), 55.8 (MOM), 64.1 (C14), 70.8
(C9), 77.8 (C5), 78.7 (C10), 79.2 (C4), 82.8 (C11), 83.5 (C13), 83.7 (C6), 86.1 (C2), 93.7
(C7), 98.5 (C3), 98.9 (MOM), 123.5 (C1), 128.5 (TBPS), 130.2 (TBPS), 130.3 (TBPS),
133.3 (TBPS), 133.4 (TBPS), 133.6 (TBPS), 134.1 (TBPS), 135.9 (TBPS), 136.3 (TBPS),
136.4 (TBPS), 142.0 (C12), 177.3 (Piv); HRMS (ESI), calcd for CssHgsNaO;;SSiz™ 999.3600
(M+Na"), found 999.3595.

12: Ry = 0.34 (hexane/EtOAc = 2/1); [a]p>® +132.0 (¢ 1.28, CH,Cl,); FT-IR (film) v 3437,
2960, 2859, 1731, 1367, 1179, 1157, 1111, 1023, 704 cm™; "H NMR (600 MHz, C4Ds)
01.01 (9H, s, Piv), 1.07 (9H, s, TBPS), 1.14 (9H, s, TBPS), 2.33 (1H, s, C4-OH), 2.35 (3H, s,
Ms), 2.54 (1H, s, H8), 3.13 (3H, s, MOM), 3.96 (1H, dd, J = 6.1, 3.6 Hz, H13), 4.32 (1H, d,
J=6.8 Hz, MOM), 4.44 (1H, dd, J = 11.9, 6.1 Hz, H14), 4.49 (1H, d, J = 6.8 Hz, MOM),
4.50 (1H, d, J = 2.4 Hz, H10), 4.57 (1H, dd, J = 11.9, 3.6 Hz, H14), 5.17 (1H, dd, J = 2.4,
2.4 Hz, H11), 5.66 (1H, s, HS), 5.92 (1H, d, J = 2.4 Hz, H12), 7.15-7.20 (12H, m, TBPS),
7.57-7.82 (8H, m, TBPS); °C NMR (150 MHz, CsDs) & 19.3 (TBPS), 19.7 (TBPS), 27.0
(3C, Plv), 27.2 (6C, TBPS), 38.2 (Ms), 38.7 (Piv), 48.0 (C8), 56.5 (MOM), 64.5 (C14), 74.1
(C9), 76.1 (C5), 78.4 (C13), 78.6 (C10), 79.9 (C4), 83.3 (C11), 84.3 (C6), 87.0 (C2), 93.1
(C7), 96.3 (C3), 97.5 (MOM), 123.6 (C1), 128.5 (TBPS), 130.2 (TBPS), 130.3 (TBPS),
130.4 (TBPS), 133.2 (TBPS), 133.5 (TBPS), 133.7 (TBPS), 133.9 (TBPS), 136.00 (TBPS),
136.03 (TBPS), 136.3 (TBPS), 136.4 (TBPS), 142.0 (C12), 177.4 (Piv); HRMS (ESI), calcd
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for Cs4HesNaO11SSi;" 999.3600 (M+Na"), found 999.3594.

10 B

Diepoxide B
To a solution of 10 (18.5 mg, 0.0189 mmol) in CH,Cl, (5.0 mL) was added DBU

(22.7 pL, 0.189 mmol) at —=70 °C.  After stirring for 0.5 h, the reaction mixture was diluted
with Et,0 and sat. ag. NH4CI was added. = The mixture was then extracted with Et;O.
The combined organic extracts was dried over MgSO4 and concentrated in vacuo.  The
residue was purified by flash column chromatography on silica gel (hexane/EtOAc =
20/1-5/1) to afford B (12.9 mg, 0.0146 mmol, 77%) as a colorless amorphous; R¢ = 0.72
(hexane/EtOAc = 2/1); [a]p> +139.1 (¢ 1.29, CHCLs); FT-IR (film) v 2959, 2933, 2895,
2858, 1736, 1242, 1154, 1110, 1038, 704 cm™; 'H NMR (500 MHz, CsDs) & 1.00 (9H, s,
Piv), 1.14 (9H, s, TBPS), 1.15 (9H, s, TBPS), 2.69 (1H, s, H8), 3.02 (3H, s, MOM), 3.10
(1H, s, H5), 3.52 (1H, t, J= 6.5 Hz, H13), 4.18 (2H, d, J = 6.5 Hz, H14), 4.29 (1H, d, /= 6.5
Hz, MOM), 4.51 (1H, d, J= 6.5 Hz, MOM), 4.55 (1H, d, J = 3.5 Hz, H10), 5.23 (1H, dd, J =
3.5, 2.0 Hz, H11), 5.93 (1H, d, J = 2.0 Hz, H12),7.12-7.21 (12H, m, TBPS), 7.53-7.75 (8H,
m, TBPS); °C NMR (125 MHz, C¢Ds) & 19.3, 19.8, 27.1, 27.3, 27.4, 38.8, 47.0, 51.6, 55.5,
63.58, 63.62,72.5, 74.7, 78.8, 82.8, 83.6, 85.8, 89.0, 96.1, 123.4, 128.2, 128.3, 130.2, 130.30,
130.35, 130.4, 133.2, 133.6, 133.8, 134.1, 136.0, 136.1, 136.4, 136.5, 144.0, 177.3; HRMS
(ESI), calcd for CsHg7F3Na0,Si;” 903.3719 (M+Na"), found 903.3713.

11

p-Trifluoromethylbenzoate 11

To a solution of 10 (28.9 mg, 0.0296 mmol) and p-trifluoromethylbenzoyl chloride
(22.0 puL, 0.148 mmol) in CH,Cl, (5.0 mL) was added DMAP (36.2 mg, 0.296 mmol) at 0
°C.  After stirring for 0.5 h, the reaction mixture was diluted with Et,O and sat. aq.
NaHCO; was added.  The mixture was then extracted with Et;0.  The combined organic
extracts was dried over MgSO,4 and concentrated in vacuo.  The residue was purified by

flash column chromatography on silica gel (hexane/EtOAc = 20/1-5/1) to afford 11 (28.1
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mg, 0.0244 mmol, 83%) as a colorless oil; Ry = 0.26 (hexane/EtOAc = 5/1); [a]p”* +109.1 (c
2.05, CH,Cl,); FT-IR (film) v 2934, 2859, 1735, 1372, 1267, 1111, 1041, 956, 824, 704
cm™; 'H NMR (500 MHz, CDCl;) & 0.91 (9H, s, Piv), 1.04 (9H, s, TBPS), 1.20 (9H, s,
TBPS), 2.79 (1H, s, H8), 3.14 (3H, s, Ms), 3.28 (3H, s, MOM), 4.05 (1H, dd, J = 12.0, 8.0
Hz, H14), 4.36 (1H, d, J = 4.0 Hz, H10), 4.37 (1H, dd, J = 8.0, 2.5 Hz, H13), 4.76 (1H, dd, J
=12.0, 2.5 Hz, H14), 4.77 (1H, d, J = 7.0 Hz, MOM), 4.81 (1H, d, J = 7.0 Hz, MOM), 5.13
(1H, dd, J = 4.0, 2.5 Hz, H11), 5.94 (1H, d, J = 2.5 Hz, H12), 6.09 (1H, s, H5), 7.31-7.72
(22H, m, TBPS, TFBz), 8.15 (2H, d, J = 8.5 Hz, TFBz); 'H NMR (500 MHz, C¢Ds) & 1.03
(9H, s, TBPS), 1.13 (9H, s, Piv), 1.16 (9H, s, TBPS), 2.29 (3H, s, Ms), 2.68 (1H, s, H8), 3.15
(3H, s, MOM), 4.56 (1H, dd, J = 12.5, 7.0 Hz, H14), 4.56 (1H, d, J= 2.0 Hz, H10), 4.74 (1H,
dd, J= 7.0, 2.5 Hz, H13), 4.81 (1H, d, J = 6.5 Hz, MOM), 4.85 (1H, d, J = 6.5 Hz, MOM),
5.22 (1H, dd, J = 2.0, 2.0 Hz, H11), 5.25 (1H, dd, J = 12.5, 2.5 Hz, H14), 5.95 (1H, d, J =
2.0 Hz, H12), 6.50 (1H, s, H5), 7.20-7.99 (24H, m, TBPS, TFBz); °C NMR (125 MHz,
CsDs) & 19.4, 19.8, 27.1, 27.3, 38.0, 38.8, 48.0, 56.1, 65.0, 70.4, 74.6, 78.7, 80.3, 82.6, 82.9,
84.2,90.2,94.7,94.7,98.9, 122.9, 124.3 (q, CF3), 125.6, 125.6, 128.1, 128.3, 130.3, 130.39,
130.42, 130.7, 132.9, 133.2, 133.56, 133.64, 134.0, 134.8 (q, C-CF3), 136.08, 136.12, 136.4,
136.5, 142.6, 163.9, 177.6; HRMS (ESI), calcd for Cs:Hg7F3NaO1,Si;" 1171.3736 (M+Na"),
found 1171.3729.

13

p-Trifluoromethylbenzoate 13

To a solution of 12 (10.3 mg, 0.0105 mmol) and p-trifluoromethylbenzoyl chloride
(15.6 uL, 0.105 mmol) in CH,Cl, (5.0 mL) was added DMAP (25.7 mg, 0.210 mmol) at 0
°C.  After stirring for 2 h, the reaction mixture was diluted with Et,O and sat. ag. NaHCOs
was added.  The mixture was then extracted with Et,0.  The combined organic extracts
was dried over MgSO,4 and concentrated in vacuo.  The residue was purified by flash
column chromatography on silica gel (hexane/EtOAc = 10/1-7/1) to afford 13 (8.9 mg,
0.00774 mmol, 74%) as a colorless oil; R = 0.26 (hexane/EtOAc = 5/1); [a]p> +153.0 (¢
1.14, CH,Cl,); FT-IR (film) v 2960, 2934, 2859, 1738, 1372, 1326, 1266, 1135, 1111, 704
cm™; "H NMR (500 MHz, C4Ds) 8 0.99 (9H, s, Piv), 1.08 (9H, s, TBPS), 1.15 (9H, s, TBPS),
2.22 (3H, s, Ms), 2.73 (1H, d, J = 1.0 Hz, HS), 3.24 (3H, s, MOM), 4.51 (1H, dd, J = 11.5,
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6.5 Hz, H14), 4.55 (1H, d, J = 2.5 Hz, H10), 4.57 (1H, dd, J = 6.5, 2.5 Hz, H13), 4.58 (1H, d,
J = 6.5 Hz, MOM), 4.69 (1H, d, J = 6.5 Hz, MOM), 4.86 (1H, dd, J = 11.5, 2.5 Hz, H14),
5.15 (1H, dd, J= 2.5, 2.5 Hz, H11), 6.00 (1H, d, J = 2.5 Hz, H12), 6.21 (1H, d, J= 1.0 Hz,
H5), 7.21 (12H, m, TBPS), 7.63 (8H, m, TBPS), 7.90 (4H, m, TFBz); °C NMR (125 MHz,
CeDe) 8 19.3, 19.8, 27.1, 27.2, 27.3, 38.4, 38.8, 47.9, 56.5, 64.9, 74.4, 74.5, 78.8, 79.3, 82.0,
83.0, 83.3, 90.5, 93.7, 94.0, 98.3, 123.1, 123.8 (q, CF5), 125.61, 125.64, 128.2, 128.4, 130.25,
130.33, 130.36, 130.41, 130.8, 132.9, 133.1, 133.59, 133.63, 133.9, 134.6 (q, C-CF3), 136.1,
136.4, 136.5, 143.1, 163.2, 177.4; HRMS (ESI), calcd for CsHeF3NaO5Si," 1171.3736
(M+Na"), found 1171.3725.

14

14: R; = 0.40 (hexane/EtOAc = 5/1); [o]p>> +130.2 (¢ 0.59, CHCls); FT-IR (film) v 2959,
2932, 2858, 1737, 1325, 1268, 1137, 1111, 1043, 704 cm™; '"H NMR (600 MHz, C¢Ds) &
1.03 (9H, s, Piv), 1.14 (9H, s, TBPS), 1.14 (9H, s, TBPS), 1.63 (3H, s, Ac), 2.60 (1H, s, HS),
3.12 (3H, s, MOM), 4.51 (1H, d, J = 2.2 Hz, H10), 4.57 (1H, dd, J = 11.9, 8.4 Hz, H14),
4.70 (1H, dd, J = 8.4, 2.4 Hz, H13), 4.81 (1H, d, J = 6.8 Hz, MOM), 4.84 (1H, d, J= 6.8 Hz,
MOM), 5.21 (1H, dd, J=2.2, 2.2 Hz, H11), 5.23 (1H, dd, J=11.9, 2.4 Hz, H14), 5.93 (1H,
d, J=2.2 Hz, H12), 6.96 (1H, s, H5), 7.13-7.23 (14H, m, TBPS, TFBz), 7.61-7.92 (10H, m,
TBPS, TFBz); °C NMR (150 MHz, C¢Ds) & 19.3, 19.7, 19.9, 27.0, 27.3, 38.8, 48.1, 56.1,
65.3, 68.9, 70.4, 78.6, 80.4, 82.9, 84.3, 85.0, 90.0, 91.9, 95.2, 98.8, 123.4, 124.2 (q, CF3),
125.47, 125.49, 128.4, 128.6, 130.2, 130.26, 130.30, 130.5, 133.2, 133.3, 133.6, 133.7, 134.0,
134.5 (g, C-CF3), 136.0, 136.1, 136.4, 136.5, 142.0, 163.6, 169.1, 177.7; HRMS (ESI), calcd
for Cs3Hs7F3Na0;Si," 1135.4066 (M+Na"), found 1135.4057.

15

15: Ry = 0.46 (hexane/EtOAc = 5/1); [a]p> +5.3 (¢ 0.27, CH,Cly); FT-IR (film) v 2927,
2856, 1738, 1325, 1270, 1325, 1270, 1134, 1110, 1018, 703 cm™; '"H NMR (600 MHz,
CsDs) & 1.00 (9H, s, Piv), 1.11 (9H, s, TBPS), 1.14 (9H, s, TBPS), 2.63 (1H, d, J= 1.2 Hz,
HS), 3.26 (3H, s, MOM), 4.53 (1H, dd, J = 12.1, 6.3 Hz, H14), 4.53 (1H, d, J = 2.4 Hz, H10),
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4.62 (1H, d, J = 7.0 Hz, MOM), 4.65 (1H, dd, J = 6.3, 3.9 Hz, H13), 4.72 (1H, d, J = 7.0 Hz,
MOM), 4.86 (1H, dd, J=12.1, 3.9 Hz, H14), 5.21 (1H, dd, J = 2.4, 2.4 Hz, H11), 6.03 (1H,
d, J=2.4 Hz, H12), 6.82 (1H, d, J = 1.2 Hz, H5), 6.93-7.01 (4H, m, TFBz), 7.13-7.20 (8H,
m, TBPS), 7.58-7.80 (12H, m, TBPS, TFBz); ?C NMR (150 MHz, CsDs) & 19.3, 19.7, 27.0,
27.2, 27.3, 38.8, 47.9, 56.5, 64.8, 69.5, 74.2, 78.7, 79.3, 83.1, 82.3, 84.0, 90.7, 92.2, 94.0,
98.2, 123.4, 125.40, 125.42, 128.6, 128.8, 130.16, 130.18, 130.2, 130.3, 130.5, 132.2, 132.8,
133.1, 133.60, 133.62, 134.0, 136.0, 136.1, 136.3, 136.4, 142.6, 163.0, 164.0, 177.5; HRMS
(ESI), calcd for CsoHgsFsNaO;Si;” 1265.4097 (M+Na"), found 1265.4089.

16 17

The typical procedure of Sml, mediated reductive elimination (Table 1, entry 2)

A 0.1 M THF solution of Sml, was prepared from samarium and diiodomethane
according to the procedure reported by Kagan®.  To a solution of 13 (4.2 mg, 3.7 pmol) in
fleshly distilled THF (0.64 mL) was added a solution of Sml, (0.1 M, 90 puL, 9.1 umol) at
—20 °C.  After stirring for 10 min, the mixture was allowed for the exposure to open air
and diluted by diethyl ether.  The suspension was filtrated through pads of Celite and
silica gel. Concentration under the reduced pressure and the silica gel flash

chromatography (hexane/ethyl acetate) gave a mixture of enediyne 16 and aromatized

product 17 in the ratio of 3:2 (2.3 mg, 72% as a combined yield).

16: Ry = 0.36 (hexane/EtOAc = 1/1); '"H NMR (500 MHz, CDCl3)  0.93 (9H, s, Piv), 1.06
(9H, s, TBPS), 1.15 (1H, s, TBPS), 3.06 (1H, d, J = 2.0 Hz, HS), 3.33 (3H, s, MOM), 4.10
(2H, m, H14), 4.40 (1H, m, H13), 4.47 (1H, d, J = 3.5 Hz, H10), 4.59 (2H, s, MOM), 5.08
(1H, dd, J= 3.5, 2.0 Hz, H11), 5.94 (1H, d, J = 2.0 Hz, H12), 5.96 (1H, brs, HS), 7.30-7.82
(20H, m, TBPS); HRMS (MALDI), calcd for Cs3HgNaO-Si," 887.3770 (M+Na"), found
887.1913.

1) Sml,
THF

- .
2) 1,4-cyclohexadiene
CH,Cl,

13 17

The procedure for reductive elimination and cyvcloaromatization (Table 1, entry 3)

To a solution of 13 (5.2 mg, 4.5 umol) in fleshly distilled THF was added a solution
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of Sml, (0.1 M, 136 pL, 13.6 umol) at —15 °C.  After stirring for 10 min, the mixture was
allowed for the exposure to open air and diluted by diethyl ether. = The suspension was
filtrated through pads of Celite and silica gel and concentrated. ~ The residue was dissolved
in CH,Cl; (0.3 mL), and 1,4-cyclohexadiene (0.3 mL) was added at room temperature.
After stirring for 2.0 h, the mixture was concentrated in vacuo.  The residue was purified
by flash column chromatography on silica gel (hexane/EtOAc = 20/1-5/1) to afford 17 (2.3
mg, 2.65 umol, 59%) as a colorless oil.

17: Re = 0.59 (hexane/EtOAc = 1/1); [a]p>> +116.6 (¢ 0.62, CH,Cl,); FT-IR (film) v 2932,
2858, 1734, 1152, 1111, 1033, 823, 704 cm™; "H NMR (500 MHz, CDCl;) & 1.12 (9H, s,
Piv), 1.13 (9H, s, TBPS), 1.15 (9H, s, TBPS), 2.61 (1H, s, H8), 3.28 (3H, s, MOM), 4.03
(1H, dd, J=12.0, 4.5 Hz, H14), 4.13 (1H, dd, J=12.0, 7.5 Hz, H14), 4.43 (1H, d, J= 6.5 Hz,
MOM), 4.53 (1H, d, J = 6.5 Hz, MOM), 4.74 (1H, dd, J = 7.5, 4.5 Hz, H13), 5.00 (1H, d, J =
4.0 Hz, H10), 5.54 (1H, d, /= 2.0 Hz, H12), 5.65 (1H, dd, J= 4.0, 2.0 Hz, H11), 7.11 (1H, d,
J = 8.5 Hz, H5 or H6), 7.14 (1H, d, J = 8.5 Hz, H5 or H6), 7.19 (1H, s, H3), 7.33 (12H, m,
TBPS), 7.82 (8H, m, TBPS) ; °C NMR (125 MHz, CDCl;) § 19.4, 19.6, 26.7, 27.2, 27.26,
27.30, 29.9, 38.6, 55.7, 57.9, 67.5, 72.9, 75.5, 79.5, 88.6, 94.5, 123.0, 125.9, 126.9, 127.3,
127.7, 127.8, 127.9, 128.0, 129.8, 129.9, 130.0, 133.4, 134.0, 134.2, 134.5, 134.9, 1354,
136.0, 136.1, 136.5, 138.8, 141.3, 145.2, 178.3; HRMS (ESI), calcd for Cs3Hg,NaO;Si,"
889.3926 (M+Na"), found 889.3922.

1) Leet, J. E.; Schroeder, D. R.; Langley, D. R.; Colson, K. L.; Huang, S.; Klohr, S. E.; Lee,
M. S.; Golik, J.; Hofstead, S. J.; Doyle, T. W.; Matson, J. A. J. Am. Chem. Soc. 1993, 115,
8432.
2) Koyama, Y.; Lear, M. J.; Yoshimura, F.; Ohashi, I.; Mashimo, T.; Hirama, M. Org. Lett.
2005, 7, 267.
3) a) Girard, P.; Namy, J. L.; Kagan, H. B. J. Am. Chem. Soc., 1980, 102, 2693.

b) Namy, J. L.; Girard, P.; Kagan, H. B.; Caro, P. E. Nouv. J. Chim., 1981, 5, 479.

S13



S14

I'is (c) The Royal Society of Chemistry 2008

IS journa

Supplementary Material (ESI) for Chemical Communications

Th

SL°6 06°0 00°T ¥o°T L6°8T 0T°T
o 1 ot et f Y ! 1
wdd 0 T z € 14 ) 9 L 8 6
5 o ~ )
" | 1 % Z T ﬂﬁ
ﬂ |
I |
| | |
li
L i
A oy ¢ ;
~ 9 uyd opo TR
! » h 000°T sut
i | . 5 ze w3
2 | I L°8TIE dzx
N Raey 9°€ETS 133
o o o g ~ u 2z 0EL sT
] ) NI TSTET unrzy
w A
2 w T8 oLE om
8 -
a8 0 o8
@
~ 6¥T sa
3+ 4 6°L66Y an
& B 6°6¥C- das
L AV1dSIQ
wu sq
i ap
u ut
u 3
sov1L
pesn jou utes
u 3pore
EEZY Jum  gTT a2
san 8Tt au
IFM dxem Jo3
zI0m  BOT'T ™
19 na
E uyjew 65 and3
pesn jou u3y  zg sq
3z 202d  000% qz
STTIIM 070008 s
ONISSEOO¥A zLZ0E au
0-sz duwey  z68'T 3Je
By 4 u owoy TH u3
[ ! 0°T S9ID  5Z8° 66V bagzs
opooo besp NOILISINDOY
aBgSe OH 00z Jup  PT3°
S b 3R o OH ° wwp ~H-¥-£9T-6O*}H/ge30U
_..0Sdal wru wp ~/emebo/erep/sAsxura
0 3JOP ~A/TIUA/@WOY/3TOAK
'3 amdp ~o/uetaea/3su/ oTT3
OSddl. TH up  £I0AD JUSATOS
ST8 66V Ba3p 900Z Sz ABH 93P
A 3 DEQ TANVS
Indzs gdxe
SUBLINVEY NOIONd QUVANVLS



Supplementary Material (ESI) for Chemical Communications

|is (c) The Royal Society of Chemistry 2008

IS journa

Th

99Z°¥%T~

\

LLO"6T
€67 6T

108°22

66L°9T

290°LZ

SEL'TE

2669 —

\

¥06°9L-

09T LL-

9TV LL

990°28

ST0°S8

ZY6°0TT

\

VSL®LZT

v08° LZT

\

0€6°LZT

\

TL6°6TT

/,,
S
Ege o
b Boy
o wo YU g
Sugh
BER N E]

3
z
OH
OH
<_,.0SdaL
0Sdgl

S8L SET

G98°GET —
6LE6"SET

S60°2%T-

ud e
000°T sut
zT w2
S°L696 a3z
0-€£22ZT 133
65°0LYY ST
¥6° L9 umrzy
oLE om
0 os
0992 sa
0°9€£TST an
6°952T- as
A¥YIdSIa
un
san
EETS dxom
xz0m
3 yaew
pesn 3ou uz
00°T qt
ONISSHEDO¥d
0°sz durey
8¢ andp
8Z0TT Fup
“ v
KEK wp
0°628- FoP
TH up
LA ¥ “DEA

ua sq
X dp
x uy
u 133
sovIa
pasn j0u utes
u spoTe
802 30
(a7 u
§°s52T 303
£08°0 ™
vs and3
6°S ad
6 ad
9T sq
000LT az
8°TT¥IE a8
00052 du
€6T°T e
€10 u3
¥69°SZT ba3s
NOILISINOOY

PTIOE

~T-¥-€pT-G0"%/Go30u
~ /emeSo/eyep/shsmuu
~&/ TIUTA /BWOY / 30X
~a/uetzRA/30U/ BTTF
€T Juestos
9002 Sz Aemw  °3ep

HTANVS

Tndzs zdxe

ATANVS MISY
ALIAILISNAS OET

S15



I'is (c) The Royal Society of Chemistry 2008

IS journa

Supplementary Material (ESI) for Chemical Communications

Th

L6°8 S¥°0 v8 0 osa 0 T0°8 SE°T

wdd Y T 4 € 14 S 9 L 8 &

4||| — ﬁ< ,
|
© » { m
S ° my | M
s 5 s | s e
& i o o
m m | &5
@ N
» .
2 n
o
- BB ‘
2 yd opo e
> 000°T © sur
0z u3
L°829¢ dzz
9" EETS 132
6T°8T2T ST
TS°€T wwzy
oLE on
0 o8
T sa
6°L66V dan
[ 6°6vZ- as
N AvIdSIQ
» T su
3 i ap
u ut
u T
sovIL
pesn j0u utes
EETY um u 3ooTR
sam  8ZT ES)
EEZY dxes  g8zT au
axem o 303
80T°T ™
3 wiew p9 ud
pesn 3ou uz 65 and3
| az soxd zg sq
STTFIM 000V az
ONISSEOOuA 070008 s
o°sz que3  ZLZOE au
PRLNt u owoy z68°T e
IRk 01 sexp 1T u3
ele e € besp  SZ8°667 bazs
o8 8|8 00z Fup NOTLLISIOBOV
b i ° wwp  PT3CH-€-69T-LO°H
wra wp - /emes0/e3ep/SASTUT
0 3Op ~a/TauuA/ewoy/3z0dR
0€ amdp ~@/ueTIRA/3IDU/ STTF
™= up  E£T2a0 Jusatos
ST8° 667 bayp  L00Z 6T 494  23ep
A 3 -DEQ TaHYS
Tndzs gdixo
SHEIERVEYE NOIO¥d QUVANVLS

S16



Supplementary Material (ESI) for Chemical Communications

|is (c) The Royal Society of Chemistry 2008

IS journa

Th

" =

0Ly 6T

199792

S80°LZ —

68€°89 ——

\

LEL"SL

A

N\

806°9L~

9TV LL

896°8L—/

S

80S°€8

LSS"V8

SPE*SOT

V6S LT

L8 LTT

T¥8° 62T

W\

020" 0ET—
69T 0ET—/

LIS TET—/ /7

//

-
o
N
3
@
a

/

/

vy
/)
-~ /
/
/
/

/

G6S"EET—

008°GET~
966°SET

€86°GET

/

0SZT 9€ET—

I
&
@
2
ud  Te
000°T sut
et q3
S°L696 dzx
T zTeeT 13x
65°0LYY ST
v6°L9 umrzy
oLe om
0 o8
¥T09 sa
0°9€T5Z an
679521~ as
Av1asIa
Jun
sqn
agn axan
xzom
3 yaew
posn 30u uz
00T at
ONTSSEOONA
0°sz awe3
6€ andp
89L0T Fup
» urp
KRR up
0628~ 30D
TH up
IA 3 -daEa

wu sy
X dp
i ur
A 13
sOY1L
pesn jou utes
u sooTR
89L an
vZ0T u
§°6SZT 303
Log*0 hid
€ ands
' na
S°s ad
9T q
000LT a3
8°1ZYTE #s
000SL dqu
€6T°T 3e
€10 u3y
v69°STT bazs
NOILISINODVY
PT3I DET-E-69T-LO X
~/enebo/e3jep/sAsauu
~4/TUrUA /BWOY /320K
~o/ueTIRA/32U/ STTF
£10aD 3ueaTos
L00Z 6T 9°4 e3ep
TS
Tndzs gdxs
TIGHYS WISY

ALIAIIISNES DT

S17



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

L8 L 9E°TT

urdd 0 T z

—

e Y
°
il -
ot
= 3 Je
=3 L Z.V
]
a
P
- &
I 0
% 2
] s

9T0°€

M

o

SWL

OEE'Lﬁ\

ST°0T

LYE LY

8GE L

£0°2T

TV L~/

/
/

€TV L

1
N
5 yd opo TR
@ 000°T sut
€€ : u3
L°8T9E dzx
T €ETS 37
SE°€0T ST
TS°€T wurzy
oLe om
0 os
01Z 54
6°L66V an
676V as
AvV1dsia
wa sy
& ap
u ut
u Tr
SOVTd
pesn jou ureb
u poTe
azn um p9 30
sam gzl u
azm axem o 303
zz0m  8OT'T ™
v'9 nd
EH yiew 65 andy
pesn 30um uz ze sq
EH o0zd  000¥ a3
°TTFam 070008 s
ONISSEAD0¥d zLZoE aw
0°sz duey  z68°T 3=
u owoy  TH u3
0T §9IP  GTB 66V bazs
besp NOTLISINOOY
00z Jwp  PT3°
4 wmp ~H-¥-€€T-6O0"}/g930u
uru wp ~/emebo/ejep/sisaum
0 JOP ~A/TIWUA/SWOY/3XOAX
o€ andp ~o/ueTIRA/IBU/ OTTF
T wp  €10aD JueATos
$28°66% bagp L00Z 6T 9o  °3Ep

In 2

oaa FTEHVS

Tndgs  gdxe

SHALANVEVYA NOIONd QUVANYLS

S18



Supplementary Material (ESI) for Chemical Communications

|is (c) The Royal Society of Chemistry 2008

IS journa

Th

ZLET0-—

€0g°0-—/

\

LTE 6T

9TG6T

v08°2Z -

9LL" 9T —\

\

/

¥68°9.

€¥0° LT~

/

LLO" LT~

6eL-TE~/

LZL 8V

o

LES 6V

GL6°EL \

!

806°9L

9TV LL

/

z8T 8L

L8€° 28—/

G98°G6—
06€£°86

L8T TOT

\

659°LTT

\

9PL LTI —

SWL

6T8°LZT *\

696 LZT

66L° 62T

TVS'GZ"\

TZT6° 62T

"
IS
<
:
5o
a
w
u
B
s ud Te
000°T sut
tet u3
AR
n b LS7L696 dazx
s o ma.mnmﬂ 133
I m M N m 65°0LYY ST
eYyn LR ¥6°L9 wmrzy,
ooh Y
[ ] oLE on
S e m oy i 0 os
53 § 254 sa
0°9€ETST an
69521~ as
A¥IdSIa
Jum
sqn
azn axom
azen
3 yaeu
pesn jou uz
00°T at
ONISSHEDOEd
0°sz duoy
6€ andp
89L0T Fup
..0Sda1 n g
F393 wp
0°628- ES
0SdaL . B
A 3 -oEa

w sy
& dp
X ur
u Tr
sovIa
pesn 3ou ures
u 3poTe
I8 Lo
TIS 3w
§°6STT 303
L08°0 L1
€S and3
s°S ad
s°s ad
9T 8q
000LT a3z
8°T2ZVTIE as
000SL du
E6T°T e
€10 u3
¥69°S2T bags
NOILISINJOV
PTF°

~DET-EET-5O "}/ go30U
~/emeB0/e3ep/ SAS U
~4/Taunua /swoy / 3x0dx
~8/uweTTRA/30U/ STTF
£10a0 3usATOS
L00T 6T 9°4 e3ep
ATANYS

Indzs zdxe

ATINVS HISY
ALIAILISNES DET

S19



-3
ES
a
°

265°0-

SoL°0

Y \

Z0L70—

8TL O
ozL®
SEL

\

€667 0~

17/
/7/

19670
696°0

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

L 8
..m \ M t I
) | 5
24 s [ s L { Y
5y 32 Jaak S e
@ 3L (3,8 S 2 a
o a8 ©
- 1 104 4 -
Coa 2
BLre 8
RoE L
M
uyd opo TE
000°T sut
L 81 3
5 L°829€ dgx
2 TUEETS 3z
£2°50S st
9T ZT wrzy
oLe om
0 o8
6% sA
€867 an
6 6vZ- as
AVI4SIa
o sq
& dap
u ur
© 1*
sov1a
pesn jou uted
u Jpore
o azn qum  gzT a0
u sqm  8zT Ju
S EETS axen 0 303
azem  gOT'T ™
9 ad
3 yIew 65 anda
pesn j0m uz zg sq
a3 P0xd  000¥% az
STT3aM  0°0008 a8
DNISSEOONd ZLTOE da
0'sz @wed z6g'T e
u owoy  Tm uy
] o't s9Ip 578 66V bags
b o e besp NOTLISIODAY
g8 b 00z U PY3°
HeY s WP ~H-G-68T~O /P30
e wp ~/eMebo/elep/sASIuT
0 30P ~4/TTura/owoy/ 37005
0€ amdp ~8/uetIea/3su/ STTF
T up €T Jueatos
52866 Bazp 900z € TEW  °3mP
Ia 7 -oma 1S

Tndzs  dxe

SUFIANYHYE NOLONd QUVYANVLS

S20



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

09

08

0zT

6€0°9
A\

TZE" 9

£18°9
S6T L~

(14 44%4

YTl —

S8E°9S

GEP 96—

968G

Y

A\

€99°€L

E00° VL

€80° VL

/

OLS"SL-

L66°9L

80S6°LL

05908/

STZ'VEJ

¥10°86

GEGTSTT—

\

6LZ°92T

€96 62T

Tv0°9CT

-
I
o
%)
®
o

wl
35
o8
o ¢
B oL
& B

s

/,
1/
v/

TLL SET—/

/

/

TO¥"8ZT

i

/

60€°8ZT —

BTZ EET

0LZ 62T~
TOS EET

Lwd Te
000°T sut
8 q3
0 a3z
v YIST 3%
6570LYY ST
vS'y9 wnzy
oLe on
0 o8
82ZZ b
6°8L8ET an
0°0- ds

AVIdSIQ
Jun
sqm
EET axen
EZEM
3 yIew
pesn jou uz
00°1 at
ONISSEOONA
0°sz ey
8€ Indp
8T0TT Fup
n wwp
ARK wp
0°6z8~ E
H up
aA 3 *oEA

w

=

o

8
w sq
X dap
3 at
= 33

SOV
pesn 3ou uyes
u wote
21§ 2
218 au
§°S82T 303
£08°0 w™®
v zuda
6°s ad
6°S and
9T sq
000LT as
8°TZYIE ns
00054 au
€6T°T 3
€TI0 u3
$69°SZT bazs
NOIIISINOOY

PTF OE

~T-8-68T-DO }/po30u
~ /emeb0/e3ep/ SASTUT
~5/TTWUA /5WOY / 3700K
~8/ueTIRA/3RT/ BTTF
£T2a0 3ueATOS
900z € IEW e3ep
TS

[ndzs Tdxe

FTANYS HISY
ALTATLISNES €T

S21



I'is (c) The Royal Society of Chemistry 2008

IS journa

Supplementary Material (ESI) for Chemical Communications

Th

¥S°6 90°€ET vLTo vE'Y 9€°T9S°0 90°€ 8T°T SL°SE
ZE'TY L6°9T S6°0 Lz 6T°T 0E°T SL'vy 00°T 0E*9
[ L o L

it ) 1 ety v byt Lol th ' . v

wdd Q T 4 € 14 S 9 L 8 6

_
.

i ' !
|
| !
IS
&
~. S~ o .
™~ INETRN
A ™ 2 WY RTY
=3 W wu Boau
° / © ) oW
° ~ N N B o yd opo TR
33 /, 000°T sut
o .
b 6z 3
& L°829€ dzz
8 9°ZETS 132
¥Z 0¥y ST
TS°€T umrzy
oLg on
0 os
S62 sa
6°L66V an
w 6" 6ve- ds
5 AvIdsIa
u uu sq
Y ES dp
e ° =F
w SovTL
pesn j0u ures
u ooTe
EEZN um gzl ES)
sam  8zT u
EETY daxem o 303
xz8M  8OT'T ™
19 nd
3 yaew 6 and3
pesn 30u uz ze sq
a3z cozd 0007 a3z
aTTFaM 070008 as
ONISSAOONd ZTLZOE du
9 0°sz quel  g68°1T e
- u owoy TH u3
0°T §9ID  GZ8°66V bags
P besp NOILISINDOY
b dVNO. .
& ~ osdaL 00z Jup  PTI
P $310. * ° wwp ~H-Y-TLT-§O"3}/go3ou
T wp ~/emebo/eqep/SASTUY
. . dx
A 0Sdgl 0 JOP ~A/TIUUA/SWOY/ITO
!dO  OWOW o€ amdp ~a/uetiea/3su/ STTF
TH up  £10aD JueATos
SZT8° 66V bxzp 900z ZT unp  93ep
LA 3 "DFA HIIWYS
Tndzs zdxe
SYELANVEVE NOIONA QEVANVILS

S22



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

PTIe— 1
TZT* L =
LIT WT— :
€02°6T— \ E
TSYU6T \
Teseer-), | 7-§
65L 2T 3
818797\ \ 2
986792\ \ k3
TZET LT |
L69°TE
99L°8E— \ =
LLL* 8V~ \ \\ 5%
sTe 8y -\ A A =
082795 — X E
582795\ \

ZEY 99

8687 L6\

. A\
L6L°STT— \
868°GZT -\ \

" N\ \
807921\ N

LET 92T —\\ | \\

AN
TeE79ZT\\\

NN \
6V¥°LZT ,\\\\\,\

AN

z8s° LzT W\

0ZL" LZT—\
0SL°LZT— ) NS
L68°LTT
SL6"LTT~

8L0O"8ZT

ZET"8ZT

aLL" 62T
8T8 62T
9€6° 62T
T90*EET— \
9L0"€ET
86T €ET
pLETEET - AN ARRRRARNY
sz9meeT L\
WA ‘C\\\\=

LrereeT— \\ W\ \

BOL"SET

MOMQ  OPiv

A\
© 69567\ \\\\

LsgrseT—\\\\\\ AN\
088°SET—\\

9€0"9ET —

TBPSO,
TBPSO'

38

E 3

370
67.94
4470.59

720
12238.4

-829.0
not used
~1256.9
25136.0

& VT

PROCESSING
DISPLAY

DEC.

16 wbs

5.9 wnt
sp
hzmm
is

1b
c13 f£n
1.193 math
75000
128 we
n

31421.8 werr
17000 wexp

€DC13 dof
3C.£id temp
9
54
0.807 wp
1255.5 vs

ACQUISITION
125.694

not used

Jun 12 2006 dn
FLAGS

s2pul
SAMPLE

13C SENSITIVITY
ASTM SAMPLE
exp2
e
solvent
file /net/varian/e~ dm
xport/home/vamrl/v~ dmm
nmrsys/data/ogawa/~ dmf
note5/k.05-171-A-1~ dpwr
sfrq
tn
at
np
sw
b
bs
bW
oW
tpwr
a1
tof
nt
ct
alock
gain

Y
n rfp

9697.5

il
in

th

980" 9€T—/ /
L9¥*9ET—/
S59°€PT
°
S
S
o
4
8
N
" g
607" 8LT ——— -
LR

S23

20

40

80

100

120

140

160

180



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

[opPl1-2ZT = _ 395 dwey
[819€TT5288°L = owrl uoTITIedey
[81z = AeTep uorjexeTeu

zy = utes zacey

[sit = aTeA TeTITUI

asTvd = 3usexd ejueq

330 = opow x5,

330 = epowzax

[enls L = esnd X

[gpls s = uyex

[Beplgy = oTbuv X
[819€T75288°6 = swty Bow X
[snist = UIPTATO06™X

8 = SURdE TRI0L

8= suwos

1= wIm3ex pon

ASTYS = POAATTD

[wad]g = 3083307 TIL
[ZHW]89TBSOLT 965 = DoxzTray
HT = upewopfIL

[wdd]s = 08330”2111

[ZHWI 89TBSOLT " P6S = bexyzir
HT = .  upewop~air
[2EY1966T809T"TT = deens—X
[ZH1Z9S6669T°0 = uorantosezX
1= suwosezd X

9€559 = s3uTod X

[wdd]s = 3e83307X
[ZHW]189TBSOLT 65 = Dboxz "X
HT = urewop X

[519£TT5288°5 =  uOTaeanp bow X
W106S) [1165509556°ET = qIbuex3s PIOTI

WRN ZVITG = ze38mOI300dS

15009¥0T = °31S

X = suoysuewtq

[wad] = s3Tun wta

HT = °T3TI wra

8ZyZS = oz s wiq

XTTAROD AT = wwzozw3eq

esInd oThuTs = Juejuod
25125380 900Z-d3S-LZ = eury3~3uexInd
2TITSI80 900Z-dIS-LZ =  OWFI UOTSTASY
SZT:69:80 900Z-43S-LZ =  OWF3 uUOTITEID
9q-aNAZNEE = JueATOS

® = PY eTdumes

Zxe-esTNd eTBuUTS = JuewTIedXT
®aTep = zoyany
§-zeMRBo oS TNA OTHUTS = owRueTTA

HI : v 1od staed £ X

° gpppr py B BAR SR pARS aa SN aaaa e
gsn 2 2838 hnle B 338 3 DEGE K2R 2
£ S85SH gg €38 Ge gy 33 3328 8838 ]
N Yooy NV WY Y N¢ N
T (x4 e oy i 0's 09 e‘h:_ 1 s 06 oor
M ﬁl ‘ A
"
e
]
s
L
g
s3LoL: .0sdaL
NdO  OWOW Osdal R
)
e = ..IY% Wy m/ /S (=3 -
- 2 - s’ @' s 2 &
8 m\ £ 28 ® = ¥3 g &/
2
* m “
88
5
Y
3
b
HE
9
b
b aspd >3ums
& Iplg-gemedoasmd d[3uls

souepunqe

S24



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

[opls €z =
[8170£0€L69°Z =

Je8-duey,

w3y uoF3TIeden

81z = Kerep uorjexeToN

03 = upes~za00n

swF3ITeON

20N

ATeM TRTITUL

Buyanooea

esTou"22T

eou—mau—xxr

oep uju—zar

esTna X

u3eTx

[Boplgpy = orsuu_ X

18190£0€L69°0 = supy Bow X

[sn]9 1T = YIDTA06 X

80T = suwos~TeI0L

80T = sueog

T = uInjex PoR

F0UL = PeddITd

[wad]g = 3983307IIT

{2HR1B9TBSOLT P6S = Dbex3~zir

HL = uyewop—zzx

[2HY1ZT8PZ66° 9 = doons X

[2H1ZLI60PEY'T = uotanrosex X

» = sueogeId X

89LZE = sjutod X

[wdd]00T = 388330 X

[ZHRIZTI6ZPOP 63T = box3 X

OFT = uewmop X

{S1P0€0EL69°0 =  UOFIRINP BOW X

W1065) [L]165S0PSS6°ET =  UIBUOIISPIOTI

WAN ZWrIAa = xe30mOx3I00AS

15009¥0F = 0318

X = suotsuewtq

wad] = s3Tmwrq

o€t = °TITAWIq

$129Z = ez1s wrq

VI AT = JvmrozTe3eq

eTdnooep esTnd eTbuUTE = Juejuop

PPIIEI60 900Z-4IS-LZ = ewp3"3uezInD

60TE:60 900Z-daS-LZ =  OWFI WOTSTASH
s =  ewriTuoy

9q-aNAZNIE = JueATos

® = PYoTdmes

oep esTnd erbuTs = JuemtrodT

wITep = Foyany

ueBo~oop oS eTbuTE = oumeweTTl

96LY'9

EVTEL

0p6Z'61
ST6S°6T
8LISSE
SYBI'6Y
881095
SE9SE9

-

TLv'LE

LOYEPPL

0°0st 0091
1 L

OE1 : vy Jod spred : X

PI09°LLT
9L09°€61

0081 0061 0007
! L

NdO  OWOW

HON pe)ed pajdnodop aspnd d3ums
e zeeo sop asnd-a(3uts

o

€0

0

2ouepunqe

S25



HI : uoymy 3od syed : X

o x N ah BEES  BES G — -
% B8BESEEE & SRS kR SLpBEE B 88 5 g8 2EE paaay

BESER 2 & Bee SR g £BE 2aaRk
§ AJgsssny 2 g8 8 283 8% 4888 3% 3% g =3 2283 28533

o

; x4 0e 0 9 oL 08 06
f

N L YLy YUY VLY T

AL

[oplz vz = 05~ dwey,
[819€TTSZ88°L = OWF3 uOTITIedeN
[81z = Aerep uorjexerew

zy = uyes za00N
[sl1 = ATeA"TRTITUL
ST = Jesexd e3uva
330 = opow Ty
330 = epow 11
[snlg* L = esTnd X
(epls s = u3exX
[Beplsy = orSuv X
[819€TTSZ88°S = ouyy bow X oL
[snlsT = YIPTAT067X
8 = suwos TIOLn
8= suwos
1= uzniex po
aASTEL = POAdTTO
[wddjg = 398330 FIL
[2HW] 89TBSOLT P65 = bex3 Tl
HT = upemopTaL
[wad]g = aeg330TI /
[ZHW] 89TBSOLT P65 = 23”131 s
HT = upemop~I2X NdO  OWOW
[2HY196618091°TT = deens—x
[2HIZPS6669T°0 = uoyantosex X
T= suwosead X
9£559 = s3ufod "X
[mdd]g = 3e83307X prere e/ eyl w.%. s =S » M \
[2HHI89TBSOLT P65 = Doz X " glg g 2 BRE 2 2 g
HI = utemop X 4 & & N b
[519€115288°S =  WOTILAND DOV X 3
H1065) [L165S09S56°€T = W3IbuerIs PrOTL g
W gwwIEa = zejemoriceds 2
1500902 = °315
X = suorsuewrq
[wad] = s3Tun wrq
HL = °T3aTI Wia
82925 = ezTswra
XFIAHOD AT = Jumroz e3eq
osTnd oTBuTs = Juequod
€7:0£:0T 900Z-435-92 = w3 juezINd
05:6Z10T 900Z-d3S-9Z =  OWFI UOTSTASH
LZ:TP:0T 900Z-43S-9 =  OWT3 WOTIWeID
9q-aNa: = JueAToS NS
.= PY oTdues a2
Zxe‘esNA OTAUTS = uewredxa 3
®3Top = zouIny
§-TeMRE0 eSTNA STBUTS = eweueTTL asndaj3ms

Jpf-g-jemedo osmd dj3uls

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

souepunge

0T

0T

S26

(14




Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

[ople-sz
[81v0€0€L69°C
[slz

ZLTEN
apls-oz
apls-oz

[snls-s

[evls

[seplsy
[8170€0€L69°0
[snl9-1tT

€88z
€887

T

ENUL

[wad]
[ZHW]89TBSOLT 65
HT
[2HX12T89266° 99
[zH1ZL960PED"T

»

[ZHRIZT96Z907° 63T

ofT

[8170£0£L69°0

H1065) [L]165507S56°€T

WAN ZVITIQ
1S009¥03
X

°Tdnooep esTnd etuts

TSI8TIPT 900Z-d3S-9T
6EILTIFT 900Z-33S-9T
ZTILSTT 900Z-33S-9T

9Q-INIZNI

v
Sep~esTnd orbuts

w3Tep
MBS0 0op s TN oTBuTE

AR

R ER]

IR

IFERREEE

385 duel

owT3 uoy3yIeden
Keep uorjexerey
uTes zAd0Y
ewy3"eoN

BON

JTeA TeTayuI

uo3InTosex X
suwosexd X

wyewop X
uoTjeINP Do X
q3buex3sPTOTI

a030mw0I300d8
0318

s3Tum wra
°I3FI WIa

ewr3"3ueaInd
ewT3 uOTSTASY
ewr3TuoTIROID

D€ : uommA 1od spaed : ¥

xxz ..
EORSERS B 22 0§ 8 F 2 NN@EBER S s SRERRERRE B 3
§ 3 £ § gEEmess 8 22 pEzERzofs B 3
B oLzs 3k &3 g 3 & 2 ES2280RRE &
g 33 E8 3 88 g 8 g 5 g53%Ea8 R EB J272EE85Y 8 g
o.,o.— v,:« Q,L e_ev o.,om o_.vw ; Q.Lh h@a 006 <oe— 0011 0071 %___/TOSL 0°0ST 0091 0oL 0081 0061
! ’ 0 . o ; : : ! ;
—‘ LS
£
Le
g
e
2
e
[2
e
L2
e
23
Lo
g
ol LS
LS
/ g
NdO  Dow
| g
s
AON p21e3 pajdnosop asind ajduis
Jpl6-Temedosop asjud aj3ms

2duepunqe

S27



HI : uony 1ad spaed : X
.0m.0m11ﬂm PR R www www  anass » g o QNS maaaa
2S52R a5 2 =33 228 58822 3 22 2o 33322
£3855858 a8 & S dse 22388 g ] 8% 288 3WYE
\ Y& ' S 4 DA | SR R L YA v
1 fn L f f f f f f f
'J,\}J ; J ¥ .J 7/
oply £z = 05~ amoy,
[SI9ETTSZR L = OWII uOTITIedex
{81z = Aeep uoTasxerex
or = ures zA00H
sl = 3Tes TeTayuL
asIva = Jwsexd ejueq
330 = epour ¥y,
330 = epow~zxT
Muswm L= mud.hudnw
apls s = u3w
[Boplsy = eTSuw X Lrgs 5/ 5 a e/ 5l g/
[S196TT5288°S = ewya Bow X B/ 8 & ] 8 8 8
[snlsT = UIPTA06™X 3
8 = SURDE T TRIOL %
8= suwos 2
T = wI3ex PoR =2
ASTYL = POdATTD
[wdd]s = 398IFOTTIL
[ZHW]89T8S0LT V65 = Poxz TrL
HT = upemopEIL,
[wad]g = 308330131
[ZHU]89T8SOLT " V6S = bexz za1
HT = upEwop~z1x
[ZEA1966T80VT " TT = doous—x
[£5] 0= X cl
1= suwosezdx
96559 = s3urod X
mdd]s = 3e8330°X B
[ZHR]89TBS0LT D6 = boxzx g
T = uremop X 3
[519€T15288°S =  uOTIRMD Bow X
W1065) [116S509656°ET =  UABULIIS PTOTL
WaNZvTaQ = ze30m0T3004S /
15009¥0F = o318 %
xn P4 ANdO  OWOW
[wad] = s3fun_wra
HT = e13TI WIQ
8zyes = ezTe wia
XTTaM0D AT = Jemzoz waea
esTnd oBurs = 3uejuod
TYISYIPT 900Z-ad5-6 = owr3—3uexamd
99:PPIVT 900Z-dS-6Z =  SWTI UOTETAGN
PEISSIPT 900Z-a3E-6 =  oWrIwOTIWeId
9Q~-ANIZNIE = JUOATOS
w = PY eTdmes &
Zxe‘esTnd oTBurs = Juemyredxa m
watep = zouany ~
9-gesvbo @S INA OTHUTS = eueueTTd %_.;kuuelﬁ.huw__wﬁ x

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

souepunge

S28




[op1L vz = 305wy,
[8190€0€L69°2 = ewr3 uorataedey
[8]z = AeTop wotjExeTex L
09 = uyes xac0
[slz = ewr3 eoN
HZNNL = BON
[slt = ATRA"TeTITUL
F0WL = ButTdnooeq
ZITEM = estou zIr
[=pls-oz = eou u3w xIr
[gp15-0z = oep u3wzax
[sn1PPPEPPPP S = esTnd X L
epls = u3e X
[80p]05 = o1Bue X
[8190€0£L69°0 = swya bow X
[snl9 1t = YIDTAT06X
9TIT = suwOsTTRION
9TTT = sueos
T = uan3ex poR L
aSTYS = POAATTD
[wad]g = 108330” 3T
[2HWI89TBSOLT P65 = Doxz-zxr
HT = upwwmop-zrx
[2HX12189266° 99 = doons X
[ZH1ZLI6OPEYT = uoTInTOsRI X
y = suwosead X
89LZ€ = sjupod X L
(mad]ootr = 3e83307X
[ZHRIZTI6ZPOP 69T = Doz X cl
OFT = uTemop”X
[8190€0€469°0 =  uOTIRANP DO X
R1065) [1]165S09SS6°€T =  YIBuLrIZ PIOTI
WHNZVIIEA = a03emOI300dS
ns009v0a = o315 re
X = suotsuemrq
[mad] = s3fum_wrq
ofT = eT3Ta Wra
yIZ9Z = ez7swra )
TYEE At = Jwmzoz w3eq NdO  OWOW
®Tdnooep osTnd oTBUTS = Juejuod
€S:VZ:ST 900Z-d3S-6Z = swpa-quexand Le
SSIEZIGT 900Z-43S-6Z =  OWII_UOTSTARN =
TEITSIST 9002-d3S-6Z = SWI3 UOTIVOID
9Q-aNaZNIT = JueAtos
® = PT oTdmes
Doep esTnd erSurs = JuemTzedXT
waTep = zoyany
MeBO Dep @S TNA OTBUTS = euRueTTy HOZ.vS«a voww.meoomw&-_mx IBms "
JpF9-gemesoop osmd jduis|

TEIE'6T
SL8961
§686'7T
8100°LT
€E0T°LT
1L68'1E

PESTYT

=
—
—
I

=
re

L2TT8E
LT0L°8E

DET < uonpy 32d syaed : X
=

¥

B

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

douepunqe

S29




Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

wdd

§88°0—\ T

200° T~
I T

\

T

8%

|
|
|
|
|
|
©
P
2
&

$ZO*E—

oTT €/

60T E—

926°5—

TeTL
9€T*

N
e
o
S

8 6

|

N

b

o

3
ud opo  TE
000°T sut
€T 3
L78LSE dzz
872908 33
LY TLY ST
1S°€T unrzy
oLE om
0 o8
z8 sa
6°L66Y an
T-052- as

AVIdSIa
w sq
£ ap
u ur
= T
SOVTA
pesn joum utes
u spooTe
Agn um  8ZT 3
s 8ZT u
IFn dxes 0 303
xa0m - BOT*T w®
v'9 ad
3 qaEw 65 ands
pesn jou ujy z€ 8q
a3 003d  000% az
STTIIA 070008 as
DNISSEOOUE 2LT0E au
0-52 awey’ z68°T -3
T owoy  TH u3
0°T 593D 578°66Y bazs
basp NOILISINDOY
00z Jup PTI°

2 wwp ~H-¥-6ET-80"H/go30U
o wp ~/emebo/ejep/sisIunt
o JOp ~a/TIUIA/BWOY/FTOX
og Zndp ~e/uetIes/3BU/ OTTF
™ up ouezueg  JUSATOS
SZ8° 66V bIzp L00Z TZ UNL  @3EP

AT

-oEa ATIHYS

Tndzs  dxe

SYALINTAY NOIO¥d QUYANVIS

S30



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

TSEPT

LEE 6T

B9L"6T—

690" €2

§50°LT

S92 LZ -

vog-Lz—/

T96°TE

828°8¢€

L0 LY

8T9°1

69%° S¢S

€86°€9

819°€9—

8TS°ZL

TEL VL

€9L°8L

728728 —

TE €8

ovs*sg—

LS6°88

LTT 96

\

PQC'EZIﬁ\

\

890°9€T—

PGET9ET

EEG'EPI—/

/

£0G79ET

LLZTLLY

yd  te uu. sy
000°T sur & ap
zT g3 X ut
9°¥609T a3z u TT
6788587 3% soVI
6S°0LYY ST Ppesn jom utes
v 99 wwzy spote
oL om vz EE)
0 o8 8¥0T EL
PEE sA  §°GSTT 303
6°8L8ET das L0880 13
U0~ ds €5 and3
A¥TASIQ S5 na
aun g°g na
sqm 9T sq
Izn daxes  Q00LT q3
axem 8 TTYTE us
000SL du
E3 yIew  €67°T 3e
Ppesn. Jou u3 €ID u3
00°T qr  ¥69°STT bags
0°sz dwe3 PTITOE
6€ Zadp ~T-¥-6ET-80"3/8930U
89L0T Jup ~/emeBo/e3ep/sAsTun
A UMIP, ~A/ TAURIA/SWOY /3 TOARE
REE wp ~9/uetiea/3OU/ SITF
0°628- jop suszueg JueaTos
TH up  LOOZ TT wnL  @3Ep
LA ¥ CDEA HIAWVS
indzs jdxe

ATINES MISY
AITAILISNES OET

S31



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

wdd 0

698°0-—

€88°0—

Y/

96870

0%0°T

bR
]
© o
Es

86T
6L5°T

16°¢C

$6°0

88L'T

98°¢Z

TYTE

6LZ €

€8°0

SSE° P —

-
S
3
N

v60°9

TLE L—

L

NdO  OWOW

98€°L

>~
<
S
R
.L N g
oo o
o
sE8:
3
agn qum
sqm
agm dxen
azem
E yaew
pesn jou uy
az soxd
oTTFIM
ONISSEOONA
0°sz duey
u owoy.
0T soIp
basp
002 Fup
B wmp
wr wp
0 3op
o€ andp
" wp
ST 66V bazp
A % DA

ud opo Te

000°T sut
ve T
L-829¢ dzx
9°PETS 137
L6°65Y ST
TS'ET wmrzTy
oLE on
0 os
06T sa
6°L66V an
6°6%2- as
AvIasIQ
wa sy
i ap
u ut
u T
sov1L
pesn 3jou utes
u spoTe
8zT 2
8zT u
[ 303
80T°T ™
19 nd
6S andy
ze sq
000% a3z
070008 #s
zLZ0E dqu
z68°T e
TH u3
$28°667 bazs
NOILISINDOY

PT3FH-ETD

~QD-¥-GL-90°3/9930u
~/emeso/e3ep/sAsIuu
~a/ TTURA /SWOY / 3XOdK
~s/ueTIRA/3U/ OTTI
£10ad JueaTos
900z 6z Bny  @3ep
FTIHVS

Indzs Tdxe

SUALENVEVE NOLONd QUVANYLS

S32



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

S8T VT —
502°6T—
909°6T—
988°22
¥ TT6°92—
90T LT~/
86L°TE
6va°LE
059°8¢
T28° LY —
LE" S8 —
2£8°%9 \
19z 0L \\ \
esv-uﬁ\\\
LVESL"'\\
08T" 08—
\\
onvzsj\
£TL 28 \
6L0°¥8 \\‘
uo’osﬁ
895" 96—,
TOL 86— \
Z9L°ZZT \\\
TET 62T \\ \
8Yp-SZT—4\ \ \
LOL®LZT — \H \\
TO6°LZT \\
586'LZT'*\\\
T€0" 82T
260 82T
L8T 82T
5227621
AN
0T 0€T \\\\\\\\\
— W\
¥22 €T \\\‘\‘ \\\
\\\\\\\\\
€057 0ET - \\\ \\\\\
ZyL” z:t——\\ \\\\\ \ \\‘
\\\
A\ \\
\‘\\\\
28 eeT\\\\\ o
9T6"SET
296°SET—
82" 9ET
Ly 9T/ e
Lov zvr—/
- ;
.
ZTL"€9T
887" LLT
- o B o oo o w 2 mMOOOCONgMOMmO
N-E wm . o 9 'E s N N oon . - o
o o 0 . a <+ o m s e =]
a S & 413 383 v o 2
S 2 ° oS 2Ra -
g 1 E JOJ >‘(‘!v-! - o~
g3 D] 3
. i g
Yy B3, .8 bBas Booa. s
4 .
g36 8888 aah E3Y eerupiaffaly
900y Ymmowowmwmrwen AT LT
SHEIZFYR 3098988 RETINTTE
S0 dE 4w VwOUHOMO 0non @ n Qo n un
™ N N® g . . N oS cn o ]
B :-agmhuzm - o a
H o9 N O mOwN - Ll -
> Hamg SH A HA el o
Ho® - 1 PN d 1B A n
HE B g‘ SEE¢ga 2
"’% & A 5538281 g
4 o W 2 EAS M B B
M ou 2NN 0N o
w o P o S -
1 - o> 0 NOQ g [~
88 % 29F8E8 "diuprasanbolasci asan
o L T ow W R a mumgnuanaumuuunu ui-—lg.ﬂ

S33



I'is (c) The Royal Society of Chemistry 2008

IS journa

Supplementary Material (ESI) for Chemical Communications

Th

9Z°6 8T°€
96°6T°TT ZT°T
4

wEddl 0 T 4

S6Z2°0

szL T
LzLre-

s
W
@
@
P
I
o
3
L
Py 5 A NN
ok K ik R R N
© o o kiR B B o
v w o BN oo Iy
B 0w Koo o o

T00°9
i

3438 2
L9S y—/

TT2°9

@
o
iy
w

zLe e
[3-1-08 4

602" L—
STZ L
8Tz L—/

BEZT'E
86Z°¢
09T L
S8T L

T€°S
v9°L (434
Ly
8 6
™y ,TI
~
®
°
w
opo TR
4 000°T sut
S 1€ 3
1 e L"8LSE dzx
= £°2905 13
N SP°9T0T ST
w TS €T unrzy
oLg on
0 os
LLE sa
6°L66Y dn
1052~ ds
AVI4SIaQ
wa sq
i ap
u ur
u T
SOvId
pesn jou utes
u spoTe
EEL Jum 8z e
sam  8ZT u
EET axen o 303
zzem  GOT'T ™
1°9 nd
E2 ujew 65 ands
pesn j0u uz ze sq
37 20zd  000¥ az
STTI34 070008 s
ONISSEOO¥A TLZOE e
0°sz duwe3  z68'T S
u owoy  TH u3
0°T §9IP 528" 66V bags
basp NOIZISINODY
00z Jup  PTF
° wwp -~ *H-¥-LL-90"34/9930U
o wp ~/emeSo/ejzep/sAsauns
0 3OPp ~A/TIUUA/BWOY/FTOdNK
0€ amdp ~8/ueTIRA/35U/ STIF
H up ouszueg  JuUeATOS
ST8 66V bazp 9002 Tz TR  33°P
A ® -dEa ATENYS
Tndzs Tdxe

SYATAWVIYE NOLO¥Nd QUVANVLS

S34



Supplementary Material (ESI) for Chemical Communications

This journal is (c) The Royal Society of Chemistry 2008

§8T°vT
65T 6T
LS B S
988'2z-—
006°92—
090°L2— o
v60°LZ
86L°TE
vez se—
65698
v6T vL
Lze-pL
L2 8L—
9¥T 6L
LL8 T8
v88°z8
sv6°22T
28h°S2T
zav'sz1:~\
LOL* LT \
T06° LT
8G6°LZT —
800° 82T
260821 \
sET gET -\ \"
— N 560°0€T
TLT'0ET
¥ /
//
/
//
/
o //
/7
/ /
//
soL geT—// / /
/ /
0z6°SET— /
viz-ogr—/
"5 E r2ae S3gv & ta3CRBERNC Feger—/ /
§" 5 & 4% 2 TER "gsE 2 arr—
© - o 3 o o~ - 0v6°2vT
g 9 2 . a S8
H 0 » o~ -
[} H 5
4 Fi A
8 & o 9007 €97
13 I} H o
8 & R
M E- R E
W 3 2 ' n 9 B ]
s5e8i88 asd 828 serselaugazy
L2t
SE32372 39982881 RBEwEgy "hhg
QOHHS‘W VUHMOdO 0 on N O~ o
E N N @ o1 . . s NS 0N ]
-] DB U0 oS o«
5 wNRFESTTRY " - H
S 9 Eg %3fe & "e i — B
H 2 %9 ung « s
m% o L] o oo H
o Lo} v AN M k=1 )
E(ﬂ 5\\mx o
« 2 oo o -
E - >0 N® O oo N v da
8 & 'b'ﬁog“ devosangzAaBoug® dopn
—(ﬁ o Q'HQ 3 OIU'U% th&u'ﬂuﬂl}ﬂm " e O

S35

ppm

20

40

60

80

100

120

140

160



HI : uory J1od syxed :
° Sgompe = = » w ARRRRE Mk aon 2 293 maasan
PEr R aa [ = ininbede 9y el BE ahd
§ #3jgsEs 8 8@ 2 E 288228 E85 88 g 888 ZPagss
= JIESREe R A3 = = RAADI TR KRS & SBR  3%ABTa
| Y[l Y I R Y LW
e I i I i p?
o 0 0z e oy oS 09 oL 08 06
s - L L I L f L 1 L
j‘ [ T __ - % ﬂ
D J ﬁ — ; =
| : B
, i -
e
| 2
fw
e
S
s
Fin
e
Fa
= r Pxnfs 2
( g/ M HELE | §/ o 3
- 4 | =3 & z
w N o 54
» g 3 n
Y ! Er
5 8 a) N \ 5
b En
2|8 = 2
&
Fe
-
3 i
g2
h B
oplt*ez = ] &
[8]19€7T5288°L = owrj uorariedey -
[2]z = Kerep uor3exvrey | g
¥y = uTes-zADGY
(511 = AFeA TeTATUD .
asTea = Jesexd eauRa Ed
330 = opowFxL
330 = opourzx -
tsnis = esndxX Eg
e015°8 = e
[Bepigy = orfuwaX »
[219€TT5288°G = QurEy bW X by
¥ fsnlyr = WIPTAT06 X L
% »
o1 = SuvssTTRIOL S LR
9T = sueos ]
T= wan3ex pow [~
STV = PoddTLd &
[wdd]§ = 3983307 TIL
[2EW]89TBSOLT" P6S = Doz Tl Fes
HT = TTRWOP FL .
mada)g = 398330723
[2EW]89T8SOLT" P6S = Deaz—zir Fo
HT = upwwopaar N
" [2EA1966T80VT"TT = doons™x
[ZB]1 2956669170 = uoranTosea X L ke
T= suwoseId X
9£559 = squrod X
[wdd]g = ae83FO_X g
[ZHW]89T8SOLT P65 = box3"x
st = wremop—x : O osdar -
[S]9ETTSZ88"S =  UOTIwIND Bow X 5 0. L8
H106S) [1]16S50PSS6°ET = HIBUSTIS PIOTI "
28410 0SdgL e
WA ZVITIA = 030m02300dS B = S
15009¥0d = 0315 d 1 =t
X = suoTsuemTq " 5
{mad] = sanmwra R ANdO  OWOW 4
HT = e1aTIwra g
8TPZS = 9378 Wiq - -
XETAWOD AT = Jumzo3 eIva I~ Fo
esTnA oTBuUTS = aueuon &
" w
LZITTIST LOOT-DAV-9 = swy3 quernd g
0Z:ZT:ST L00Z-9AV-9 =  owTl UOTSTAGY
00:LPIPT L00Z-DOV-9 =  ©WF3 UOTIWeID ™
5Q-3ENIZNIE = JUSATOS B
= PY oTAURS
Zae-esTd STBUTS = JusutIeds - Lo
. e3Tep = zoyny aspnd "a(3urs|
£L-50807@STRA OTEUTS = emmueTTa . JPL-L-5080 osd o3

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

2ouepunqe

L 0T 60 80 L0

S36




Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

[oplg vz =

e dmey,

[5190£0€£69°€ = ewra uOTIFIdeR
[8]€ = Aerep uoTIwxeTew

8g = ureS-zA0eY
(sl = emryTeON
anus = ooN
islt = FTeN [RTATUL
F0MT = Surrdnoseq
ZUTEM = estou xar
fapis-oz = BOU_UIW_IIT
. [ap1s-0Z = oep uje III
[SNIBLLLLLLE™Y = esTnd X
[aplg = uIe X
[Seploy = oTbuww X
[s1votocL69°0 = ewyy oW X
[sniz 1T = YIPTH 06 X
0000T = SUedsTTRION
0000T = sSuUROg
T = w38 POR
UL = POAdTTD
[wadls = Je83FOTIIT
[ZHRIBYTBSOLT" PES = Boaz izl
HT = TFEWOP” 2T

[ZHX]ZTAPZ66°9 = Gooms X |
PR = 23
? = suwosead X
8922¢ = saurod X
[wad] 00T = 88330 X
[ZHWIZT96ZP08° 69T = boxz X
. O€T = uFsmOp X
[S]POEOELES"0 = UOTIVIND BOW X
WI106S) [T]16SSOPSS6'ET = = YIBULIIS PIOTL
WAN_ZYI13q = Z030W0x300dS
IS009¥0F = 315
X = suoTsweuTa
[mad) = syfunwia
DET = eTaTI WIa
P129Z = szrsWIqQ
VR a1 = w0z e3va
e1dnosep esTnd oIfuts = 3us3uU0D
SS399380 L00Z-OOY-L = sur3ueIINd
99:6P:80 L0OZ-DO¥-L =  OWFI_UOYSTAGW
TPITITO LOOZ-DAV-L =  SWFR WOTIVOID
9Q-aNEzNag = JueaTos
= Y eTdmes
Sep esTnd erburs = Quewrzedng
w3Tep = zoyany
5080”Pep eSNA OTAUTE = oueueTTL

98ST'PT
PESTPT

TL68IE

S6LL'SE

o

L8TT'8Y

LS098

009

88PE'SY
9616'89

pLOY'OL

g

586668
20L8°T6
STBI'S6
S  S008°86

00T e.a_—ow
1

DET : nonAL 3od spaed : X
-

PEIS'EIT
6£50°691
oTILLLY

[ —

FOLT 0081 0061
1

1

NdO  DWOW

FON payes poydnodop aspnd sjdurs|
IP01~S08029p 9snd aj3uis|

o

2ouepunge

S37



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

oplLize = 206-dweg,
[319€7762688°L = OwT3 mOTITIedey
[81z = Kerep uorjexerey
8y = uyes zA00Y
[slt = JTeM TRTITUL
ASTYL = qusexd ejuweq
330 = opour FIL,
330 = epowaIT
[snjs = esTad X
{apis s = weTx
18oplgp = erSUe X
[819€775288°S = eury bow X
[enlst = TIDTHO6X
ZE = SUROsT[R30L
z€ = suwos
1= wmaex PO
asTYL = POASETO
{wad]g-= 3083707 TaL
{ZHN189TBSOLT" 965 = DeIF TIL
HT = UTwmOp”TIL
i [wad]g = @830 21T
[ZHR]I89TBS0LT 968 = bexz~xxI
BT = UFPWOP™IIT
[ZHY1966T809T"TT = doons X
r T°0 = X
B - suedsexd X
9£559 = s3ugod X
[wad]lg = Ie8IFOTX
[ZHH] 89TBSOLT* P65 = Doz X
HL = TFEWOP X
[819€775288°S =  WOFILInP Bow X
W1068) [I]16S50¥556°ET =  WIBUexIT PIOTL
WRNZVXIEd = Iejewoxjoedg
TS009VOR = e31s

X =

[waa) =

HT =

8Z¥2S = T

XTTIHOD AT = JemIoz T RIRA
°sTnd oTBUTS = Jue3uod

SZ:POITI LODZT-HON-L
00390:TT L0OZT-SOV-L
SGIEG20T LOOZT-DOV-L

9Q-ANAZNAY

(EEEEEN]

.
zxe-osTnd o1futs
watep

£°L-9080 @8 nd ®TBuUTS =

emy3~quezInd
w3 uOTSTACY
W3 TROTIVOIY

oumueTTL

SL8T0
£2Hr0
£E€9°7
£5€9°T

—~<

SE9TE

6IE09
6S€0°9

re<<

HI : voy +od syred : X

60

R}

97’6

pST'E
£26'L
690
€T
6660

10T

)

NdO ..OS_OE

aspd opduss|
IpfL-9080osnd " )3uis|

T
o

50

sougpunqe

S38



O€¥ : uoyu Jod spred : X

H AEMENNRRSW W re 2 = 2 BEERRRREEE & 55 S
% SBBRNRNSE @ 3 E 2 2 2 2EBR 8288 B JEEESSsaas B a2 3
BSfpk 2 & 2 £ & b &8 She & £ 22 g8 N
Si983ehoe 3 0 2 5 0 2 & b 3RSR 2nE SRESSCE 3

§ SaddEsdes ¢ § & & & d 58d3 g&5 3 S32ERI5883 & 83 R

: , [y i | )
ﬁdv 00s _ 009 7 cw.e.h,., ,3/3 ek‘ ‘ _-_..wa =,._u: cﬁjﬁnmyﬁowv—_ e.._um— o.._-wnJ ,c._wE e..wa 0061

|
t

LS
<
[0P]9°pZ = 2e6-dmey,
[5190£0€469°€ = ouri uoFaraedex .
[81¢ = Aerep uorjexuTeN ) e
85 = uTes TAORY g
[sl¢ = owraeoN
NN = @ON
[811 = JTeA TeTIFUT
20ML = BurTdnooeq
ZATIM = esTou"IIT
(apl5 oz = e0oU UV IIT
[epls-oz = oep wawTIar
I8018LLLLLLG™Y = esTnd X
[ap]8 = X
[seploy = oTBu X
{81P0€0£L6S°0 = emya bow X
[sniz IT = TIPTA 06 X
0000z = suvss~[RIOL K]
0000z = suwos g
T = urn3ex poR
FOUL = PoddITd
[wdd]g = 2108330~ XIT .
{2EN189TBSOLT 965 = Doxz III .
HT = urewop aar |
[ZHX1ZT89266°9% = deons™x |
[4] 91 = x
v = sueosezd X
8ILTE = sautod
[wadjoot = 3e8330°X
[ZHWIZTI96Z709" 63T = bazy X
O€T = upwmOp X
[8190€0EL69°0 =  WOTIRINP BIW X .
W1065) - [1]6§5075G6°€T =  uIbuexas pIoTL s
W V1A = z030m02300d8
1S009¥DE = 0318
X = suoTsuewTqQ
udd] = s3TOn W
DET = 1313 Wi "
$129Z = oz F8 WIa NdO  OWOW
TVEY AT = JwmIoz e3ea !
8Tdnocep esind eTBULS = Jme3uod
80 L00Z-DAY-8 = emy3 3uezInd
80 LOOZ-DAV-8 =  -OWII UOTSTASY
L0 LOOZ-DA¥-8 =  OWF3I UOTIESID
9Q-ANAZNAL = JUBATOS w
® = PTOTdIRS o
Sep esTRA OTBuTS = Juewtzedsa =
°ITOP = Ioy3any - s st
9080 pep esnd oTBuTS = euweneTTA 40N uﬂu_ma E—ﬂdav—w oomm__:.r ‘wm..mw

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

(smpuzsnoms)

S39




I'is (c) The Royal Society of Chemistry 2008

IS journa

Supplementary Material (ESI) for Chemical Communications

Th

€9°0T6Z°¥T €E°E Lz 102°C 00°T LETOY
L6°0T 66°0 €L T ST°T L0°T ¥6°0 62°12

L

1 d f i . il &) al poh I

f

wdd Q T 4 € 14 S 9 L 8 6

p——

)_Alxxrtja Yy

|
f
, |
»
»
9
N
>
g |
- g N =
P -
S r . dzx
I
° w a 132
g —
@ o,
om
os
sa
6°L66T an
67672 das
AVIdSIa
ua sy
& dp
| u ur
i u had
$oVId
posn jou uteb
{ u HooTR
1 EEZ Jum 8ZT P
w san  8ZT au
ﬂ EF7Y dxem @ 303
P o xxem 8OT'T P
(s o n
M ﬂ Il L : 9l 3 qIew GG and3
P 9L :1) pesn 3ou u3 oz sq
2 a3 soxd  000¥ a3
STTFIM 070008 as
ONISSEIO¥ TLZOE du
0°sz w3 z68°T e
& - u owoy TH u3
1 u 1 0T S9IP  SZ8 66V bags
ol Rl e o w / Fallal besp NOILISINOOY
CEESBEREQ NdO  OWOW 38 i P PR
RPN N I R o © ° wwp ~H-8-LZT-903/9°30U
wuu wp ~/emebo/e3ep/sAsuu
0 JOP ~a/TaUA/oWOT/3T0MKR
o€ andp ~o/uetIRA/3oU/ STTF
TH up  £1DA0 Jueatos
$28°66% bazp 900z 0€ v °3ep
LA ® "DEA ETINYS
Indgs Tdxe
SYALENVIVd NOLOYd QUVANVIS

S40



Supplementary Material (ESI) for Chemical Communications

I'is (c) The Royal Society of Chemistry 2008

IS journa

Th

wdd 0

188°0
LOT T

-

0zT

€ETT

0EV"T

896°T—

809°2

e enmom g

€8Z°¢€

vt v6°0

(4448 4

ST°T 86°0

rimyr—" oo
" ;i

T8V

26°0

00°T

0667
666"V

26°0 96°0 86°T
9870 Z0°Z PE'ET 6%°S
o Ly et ey
L 8 &
r ¥ : 3 2 oy
a
o
<
© - e
- ~.
\\\
\\
i opo TR
& sut
n 3
- dzx
S ™ 13
2 < | ST
N T wzy
Goa® gy
o Ne 34 1 oLe on
PR Rg L
v 370 o8
8
o & wss sa
© 6°L66V an
67672 das
AY1dSIa
ua sy
s ap
u ur
u ¥
SO¥I
pesn j0u areb
u soote
EELN Jun gzt ES]
sam  8zT au
IFM dxem 3o3
i azem  8OT'T ™
o 19 na
3 yjew  6g andy
pesn 3ou uz 2 sq
il a3 s0xd  000% az
A STTFIM 070008 as
” ONISSEOONL TLzoE A
Ll - 0°sz due3  z68°T Ie
y . u owoy TH u3
[ (384 59ID  §Z8° 667 bags
bl o besp NOILISINODY
a3 o 00z Fup PTITH-£IDQ
< % - ° wwp ~D-g-£2T-90°3/9930U
wuu wp ~/emebo/ejep/sAsIua
0 JOp ~a/TIuma/suwoy/3x0dx
o€ amdp ~o/uetIes/3su/ STTF
TH up  €TDAd JusATOS
5287667 DaFp 900 67 Buy  93ep
LA % CDEA FTANYS

Indzs Tdxe

SUALAWVEYE NOLO¥Nd Q¥VANVLS

S41



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

091

€04°9Z—

|

S6T"LZ—

/

982 LT
S62°LT

868°8€

989 GG i

098" LS

¥0S°L9

\

Z06°ZL—,

\

9¥s°SL

\

\

80679L-

7

9TV LL

09¥"6L—

LOS V6

8LE°ZTT
8G8°SZT—

A\

TEE"LZT

676°9ZT

\

TEL LTT—
96L°LTT

698°LTT

ZL6"LZT
S6L"6TT-

)

\
\

0T6°62T—

LE6°6TT—

.

VOV EET -

SYO°VET

N
w
IS
Y
-
S

-
w P
B ow
S
)
L
S e
o

SZTO°9ET

/

6ET 9ET

8V0°9ET—/

-
3
®
w
I
N
/////
y
NN
| & &
F i
T
wow N
® o W
coR
1Y
]
©
-
I
a
in
Y
&
yd  te sq
000°T sur & ap
zT 3 & ut
S°L§96 azz u 1T
0-€22TT 133 SOVId
65" 0LYY ST Ppesn j0u ures
¥5°¥9 wzy  uw 3pote
0LE . om ZI6 30
0 ' 05 960% au
99%5 A G SSTT 303
6°8L8ET an L0870 ™
20~ s ¢g ands
A¥1dSIQ §°s ad
Jum GG ad
san 9T sq
3zm ames  000LT a3
xz0M  8°TTVTE as
0005L du
3 yew €61 T e
pesn jom wF €10 u3
00°T 91 v69°STT bazs
0°sz due3 . PT3°DE
6 andp ~T-¥-TPT-80°%/g230U
89L0T JUp ~/emeS0/e3ep/sAsTuu
» WP ~A/TTULA/BUOY /3TOEK
K&K wp ~3/uweTIEeA/30U/ STTF
07628~ Fop  £TOaD ausaTos
TH up  L00Z Tz unp  e3ep
a3 coma TS
Tndgs tdxe

| @Tanvs msv
ALTATIISNES DET

S42



