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(1) Representative Synthetic procedures:

(a) General procedures:

Unless otherwise noted, all the reactions for the preparation of the substrate were performed in oven-dried glassware under
nitrogen atmosphere with freshly distilled solvents. The catalytic reaction were performed under carbon monoxide atmosphere.
Toluene, p-Xylene, DMF and dichloromethane were distilled from CaH, under nitrogen. N,N-dimethyl formamide (DMF) and
triethylamine (Et;N) were stored over 4A molecular sieves prior to use. All other commercial reagents were used without further
purification, unless otherwise indicated. "H NMR and >C NMR spectra were recorded on a Varian 400 MHz, Bruker 400 and a Bruker
600 MHz spectrometers using chloroform-d (CDCls) as the internal standard.

(b) Typical procedure for the synthesis of ((1-(cyclopentylidenemethyl)cyclopropyl)ethynyl)benzene (1a).

The compound (s-1) was prepared from cyclopropylacetylene according to the reported procedure.!)
(c) Synthesis of tert-butyl((1-(cyclopentylidenemethyl)cyclopropyl)ethynyl) dimethylsilane (s-2).

A THEF solution (30mL) of cylopentyltriphenylphosphinebromide (4g, 9.72 mmol) was cooled to 0°C, and to this solution was
added n-BuLi (2.85mL, 2.5 M in hexane, 7.13 mmol). The solution was stirred for 0.5 h at 0°C, and to this mixture was added
compound s-1 (1.35g, 6.48 mmol) at the same temperature and continued to stir for 2 h at RT. The reaction was quenched with water,
extracted with diethyl ether (3x15 ml) and washed with brine solution, dried over MgSQOs, and concentrated under reduced pressure.

The residue was eluted through a silica column to afford compound s-2 (1.36 g, 80%) as colorless oil.

[1] Guotao Li, Xiaogen Huang, and Liming Zhang, J. Am. Chem. Soc. 2008, 130, 6944.
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Scheme-S1
1)1.1 eq nBuLi,0°C,
=0 30 min, 3eq TBAF —
=—TBDMS  1.5€q OPPh3Br - THF,40°C, _
L ——TBDMS ———3» —
S 2) (s-1), 0°C to rt, $-2 96% s-3

30 min,80%

1.05 eq |/(>

2mol% PdCl,(PPh3)z,
10mol% Cul, Et3N,
RT,3hrs,80%

la
(d) Synthesis of ((1-ethynylcyclopropyl)methylene)cyclopentane (s-3).

To a stirred THF solution (30mL) of compound s-2 (1.1g, 4.22mmol) was added TBAF(12.7mL, 1.0M in THF) and the
resulting solution was heated at 40°C for 5h. After completion of the reaction, the mixture was quenched with aq. NH4Cl, and
extracted with Et;O (3x10 ml). The combined organic layer was dried over MgSO,, and concentrated under reduced pressure. The

residue was eluted through a short bed of silica column to obtain compound s-3 (0.595 g, 96%) as colorless oil.
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(e) Synthesis of ((1-(cyclopentylidenemethyl)cyclopropyl)ethynyl)benzene (1a).

To a triethylamine solution (10 mL) of Pd(PPh;),Cl, (19.2 mg, 0.027 mmol) and Cul (26.0 mg, 0.137 mmol) was added
iodobenzene (0.293 g, 1.44 mmol) and stir for 5 min, then add compound s-3 (0.2 g, 1.37 mmol), dropwise and allowed to stir for

3hrs at RT. After completion of the reaction, the mixture was filtered through a short celite bed and concentrated under reduced

pressure. The residue was eluted through a silica column (hexane/ethyl acetate=10:1) to afford 1a (0.242 g, 80%) as a pale yellow oil.
(F) Synthesis of 3-((1-(phenylethynyl)cyclopropyl)methyl)-1H-indene (1j’).

The Synthesis of compound (1j”) was followed the same procedure as described in scheme-S1.

Scheme-S2
1.1 eq nBuLi,0°C, Q
30 min, 5 mol% PtCIl,/CO,
_5 1.5eq ©:> _ p-xylene,120°C, ,
0
DgTBDMS PPh3B; ==—TBDMS 1 S 75% TBDMS
s-1 2) (s-1), 0°C to rt, s-4
2hrs,87% eq TBAF,
HF,93%

1.05eq Q
2m0|% PdClz(PPh3)2

10mol% Cul, Et3N, ,
RT,2hrs,89%

-
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(9) Synthesis of (E)-1-((1-(phenylethynyl)cyclopentyl)methylene)-2,3-dihydro-1H-indene (7).

The compound (s-7) was prepared according to the known literature procedure.”” The transformation s-7 to 7 was performed
according to Scheme-S1.

Scheme-3

1)1.1 eq n BuLi,0°C,
30 min, 15 eq

=0 PPh3Br
2)s-7,0°C to RT,2hrs,62%
% ) »-
s-7

(I1) Standard procedure for catalytic operation by PtCl,,

5mol% PtCl,/CO, ‘
_— p-xylene,120°C,
— 2hrs, 63% -
la !

2a

[2] Chun-Yao Yang, Guan-You Lin, Hsin-Yi Liao, Swarup Datta, Rai-Shung Liu, J. Org. Chem. 2008, 73, 4907.
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A long tube containing PtCl, (5.98 mg, 0.023 mmol) was dried in vacuum for 1h and vacuum was released with CO gas using
CO balloon before it was charged with substrate(1a) (100 mg, 0.45 mmol) and p-xylene (0.9 ml). The mixture was heated 120°C for

2h. The solution was concentrated and eluted through a silica column (hexane) to afford compound (2a) (62 mg, 62%) as a pale

yellow oil.
(111) Spectral data of Compounds 1a to 8

Spectral data for ((1-cyclopentylidenemethyl)cyclopropyl)ethynyl)benzene (1a).

la

Pale yellow oil, IR (neat, cm™): 3089 (s), 2935 (w), 2240 (w), 1490 (w), 1441 (s), 889 (s), 749 (s); '"H NMR (400 MHz, CDCL;): & 7.42 ~7.38 (m, 2
H), 7.29 ~ 7.22 (m, 3 H), 5.15 (t, J = 2.1 Hz, 1 H), 2.65 ~ 2.61 (m, 2H), 2.31 ~2.27 (m, 2 H), 1.78 ~ 1.71 (m, 2H), 1.66 ~ 1.59 (m, 2 H), 1.25 ~
1.22 (m, 2 H), 0.93 ~ 0.90 (m, 2 H); "C NMR (100MHz, CDCl;): § 147.6, 131.5, 128.1, 127.2, 124.1, 120.5, 94.9, 75.9, 34.3, 29.5, 26.7, 26.1,
18.7, 11.9; HRMS calcd for Ci7H;5: 222.1409, found: 222.1401.

Spectral data for 1-((1-cyclopentylidenemethyl)cyclopropyl)ethynyl)-4-methylbenzene (1b).

N
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Colorless oil, IR (neat, cm™): 3092 (s), 2985 (W), 2232 (w), 1432 (s), 872 (s), 732 (s); '"H NMR (400 MHz, CDCl;): § 7.25 (d, J = 8.0 Hz, 2 H),
7.05 (d, J=8.0 Hz, 2 H), 5.10 (s, 1 H), 2.58 (t, J=7.2 Hz, 2 H), 2.30 (s, 3 H), 2.24 (t, J= 6.6 Hz, 2 H), 1.71 ~ 1.54 (m, 4 H), 1.19 ~ 1.16 (m, 2 H),
0.88 ~ 0.85 (m, 2 H); °C NMR (100 MHz, CDCls): 8 147.5, 137.2, 131.4, 128.8, 121.1, 120.6, 94.0, 75.9, 34.3, 29.4, 26.8, 26.1, 21.3, 18.6, 11.9;
HRMS calced for CigHso: 236.1565, found: 236.1561.

Spectral data for 1-((1-cyclopentylidenemethyl)cyclopropyl)ethynyl)-4-fluorobenzene (1c).

Colorless oil, IR (neat, cm™): 3102 (s), 2978 (w), 2260 (w), 1438 (s), 904 (s), 793 (s); 'H NMR (400 MHz, CDCls): § 7.34 ~ 7.31 (m, 2 H), 6.95 ~
6.91 (m, 2 H), 5.11 (s, 1 H), 2.56 (t, J = 6.8 Hz, 2 H), 2.24 (t, J = 6.6 Hz, 2 H), 1.73 ~ 1.66 (m, 2 H), 1.61 ~ 1.54 (m, 2 H), 1.24 ~ 1.12 (m, 2 H),
0.92 ~0.78 (m, 2 H); *C NMR (100 MHz, CDCls): § 161.9 (d, J = 246.0 Hz), 147.9, 133.3 (d, 8.0 Hz), 120.4, 120.2 (d, J = 2.9 Hz), 115.3 (d, J =
21.9 Hz), 94.5, 74.7, 34.3,29.5, 26.8, 26.1, 18.6, 11.8; HRMS caled for C;,H;;F: 240.1314, found: 240.1311.

Spectral data for 1-chloro-4-((1-cyclopentylidenemethyl)cyclopropyl)ethynyl)benzene (1d).
D&@—m
1d
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Colorless solid, IR (neat, cm™): 3092 (s), 2971 (w), 2249 (w), 1426 (s), 884 (s), 783 (s); 'H NMR (400 MHz, CDCl;): & 7.27 (d, J = 8.4 Hz, 2 H),
7.20 (d, J=8.4 Hz, 2 H), 5.10 (s, 1 H), 2.54 (t, J=7.0 Hz, 2 H), 2.23 (t, J = 6.6 Hz, 2 H), 1.71 ~ 1.66 (m, 2 H), 1.61 ~ 1.54 (m, 2 H), 1.19 ~ 1.16
(m, 2 H), 0.89 ~ 0.86 (m, 2 H); °C NMR (100 MHz, CDCl;): & 148.0, 133.2, 132.7, 128.4, 122.7, 120.2, 96.1, 74.8, 34.3, 29.5, 26.7, 26.1, 18.7,
11.9; HRMS calcd for C;7H;7Cl: 256.1019, found: 256.1014.

Spectral data for 1-((1-cyclopentylidenemethyl)cyclopropyl)ethynyl)-4-methoxybenzene (1e).

2o

Yellow oil, IR (neat, cm™): 3072 (s), 2968 (w), 2224 (w), 1455 (w), 1410 (s), 854 (s), 763 (s); "H NMR (400 MHz, CDCLs): & 7.29 (d, J = 8.8 Hz,
2 H), 6.77 (d, J = 8.8 Hz, 2 H), 5.10 (s, 1 H), 3.80 (s, 3 H), 2.57 (t, J = 7.2 Hz, 2 H), 2.23 (t, J = 6.4 Hz, 2 H), 1.72 ~ 1.65 (m, 2 H), 1.60 ~ 1.54 (m,
2 H), 1.17 ~ 1.15 (m, 2 H), 0.86 ~ 0.84 (m, 2H); *C NMR (100 MHz, CDCL;): § 158.8, 147.6, 132.9, 120.7, 116.3, 113.7, 93.2, 75.6, 55.2, 34.4,
29.4,26.8,26.1, 18.6, 11.9; HRMS caled for C5Hy00: 252.1514, found: 252.1510.

Spectral data for 1-(4-((1-cyclopentylidenemethyl)cyclopropyl)ethynyl)phenyl)ethanone (1f).
C/ ; : o)
15 Me
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Pale yellow oil, IR (neat, cm™): 3089 (s), 2978 (W), 2244 (w),1685 (s), 1432 (s), 902 (s), 783 (s); '"H NMR (400 MHz, CDCLy): & 7.81 (d, J = 7.6
Hz, 2 H), 7.39 (d, J= 7.6 Hz, 2 H), 5.10 (s, | H), 2.54 ~2.49 (m, 5 H), 2.22 (t,J = 7.0 Hz, 2 H), 1.70 ~ 1.66 (m, 2 H), 1.58 ~ 1.54 (m, 2 H), 1.21 ~
1.18 (m, 2 H), 0.91 ~ 0.89 (m, 2 H); *C NMR (100 MHz, CDCls): § 197.2, 148.1, 135.3, 131.4, 129.2, 128.0, 119.9, 99.0, 75.3, 34.2, 29.5, 26.6,
26.4,26.0, 18.8, 11.9; HRMS calcd for C;9H»O: 264.1514, found: 264.1511.

Spectral data for 1-((1-cyclopentylidenemethyl)cyclopropyl)ethynyl)-4-nitrobenzene (1f).

—
— NO,
19

Brown oil, IR (neat, cm™): 3093 (s), 2984 (w), 2254 (w), 1651 (s), 1438 (s), 902 (s), 796 (s); 'H NMR (400 MHz, CDCls): & 8.10 (d, J = 8.8 Hz, 2
H), 7.45 (d, J = 8.8 Hz, 2 H), 5.13 (d, J = 2.0 Hz, 1 H), 2.52 (t, J = 7.2 Hz, 2 H), 2.24 (t, J = 6.4 Hz, 2 H), 1.74 ~ 1.67 (m, 2 H), 1.62 ~ 1.55 (m, 2
H), 1.24 ~ 1.22 (m, 2 H), 0.95 ~ 0.93 (m, 2 H); °*C NMR (100 MHz, CDCl;): 5 148.9, 146.6, 132.3, 131.6, 123.7, 119.9, 101.9, 74.9, 34.5, 29.9,
27.0,26.3, 19.3, 12.3; HRMS caled for C;7H;;NO,: 267.1259, found: 267.1252.

Spectral data for ethyl 4-((1-cyclopentylidenemethyl)cyclopropyl)ethynyl)benzoate (1h).
[/ ; : OEt
1h o
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Yellow viscous oil, IR (neat, cm™): 3098 (s), 2975 (w), 2238 (w), 1726 (s), 1429 (s), 898 (s), 793 (s); 'H NMR (400 MHz, CDCl;): & 7.91 (d, J =
8.4 Hz, 2 H), 7.38 (d,J=8.4 Hz, 2 H), 5.12 (s, 1 H), 4.33 (q,J=7.0 Hz, 2 H), 2.55 (t, J=7.2 Hz, 2 H), 2.24 (t, J = 7.2 Hz, 2 H), 1.73 ~ 1.66 (m, 2
H), 1.61 ~ 1.54 (m, 2 H), 1.36 (t, J = 7.2 Hz, 3 H), 1.26 ~ 1.15 (m, 2 H), 0.95 ~ 0.84 (m, 2 H); *C NMR (100 MHz, CDCl;): § 166.5, 148.5, 131.6,
129.5,129.2,129.1, 120.3, 98.8, 75.7, 61.2, 34.5, 29.8, 27.0, 26.3, 19.1, 14.5, 12.2; HRMS calcd for C,0H2,0,: 294.1620, found: 294.1618.

Spectral data for 4-((1-cyclopentylidenemethyl)cyclopropyl)ethynyl)benzonitrile (1i).

o

Pale yellow oil, IR (neat, cm™): 3102 (s), 2985 (w), 2258 (m), 2231 (w), 1429 (s), 898 (s), 793 (s); '"H NMR (400 MHz, CDCl;): & 7.51 (d, J = 8.0
Hz, 2 H), 7.40 (d, J = 8.0 Hz, 2 H), 5.11 (s, 1 H), 2.51 (t, J = 6.4 Hz, 2 H), 2.23 (t, J = 6.6 Hz, 2 H), 1.72 ~ 1.66 (m, 2 H), 1.62 ~ 1.54 (m, 2 H),
1.21 ~1.19 (m, 2 H), 0.93 ~ 0.92 (m, 2 H); *C NMR (100 MHz, CDCl;): & 148.5, 131.9, 131.8, 129.2, 119.7, 118.6, 110.4, 100.4, 74.6, 34.2, 29.5,
26.7,26.0,18.9, 11.9; HRMS calcd for C;gH;7N: 247.1361, found: 247.1358.

Spectral data for (E)-1-((1-(phenylethynyl)cyclopropyl)methylene)-2,3-dihydro-1H-indene (1j):
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Yellow liquid ; IR (neat, cm™): 3035 (s), 2985 (w), 2105 (w), 1421 (s), 890 (s), 753 (s); '"H NMR (400 MHz , CDCLy): & 7.46 ~ 7.44 (m, 3 H), 7.32
~7.28 (m, 4 H), 7.23 ~7.21 (m, 2 H), 5.77 (t, J =2.5 Hz, 1 H), 3.24 ~ 3.20 (m, 2 H), 3.10 ~ 3.07 (m, 2 H), 1.43 ~ 1.40 (m, 2 H), 1.12 ~ 1.10 (m, 2
H); °C NMR (100 MHz, CDCly): § 145.7, 145.5, 141.6, 131.5, 128.1, 127.8, 127.4, 126.3, 125.2, 123.9, 119.8, 119.6, 94.2, 76.5, 30.5, 28.5, 19.3,
12.1; HRMS calcd for C,;Hyg: 270.1409; found: 270.1412.

Spectral data for 3-((1-(phenylethynyl)cyclopropyl)methyl)-1H-indene (1j).

Yellow oil, IR (neat, cm™): 3055 (s), 2981(w), 2125 (w), 1432 (s), 870 (s), 683 (s); "H NMR (400 MHz, CDCl;): § 7.52 (d, J = 7.2 Hz, 1 H), 7.46
(d,J=7.2Hz, 1 H), 7.38 ~7.34 (m, 3 H), 7.31 ~7.26 (m, 4 H), 6.65 (s, 1 H), 3.45 (s, 2 H), 2.82 (s, 2 H), 1.19 ~ 1.17 (m, 2 H), 0.93 ~ 0.90 (m, 2
H); *C NMR (100 MHz, CDCl;): 5 145.8, 144.4, 141.6, 131.6, 130.3, 128.2, 127.5, 126.1, 124.6, 124.1, 123.8, 119.1, 95.6, 77.5, 38.1, 35.7, 16.0,
11.5; HRMS calcd for C,;Hg: 270.1409, found: 270.1404.

Spectral data for (E)-1-((1-(p-tolylethynyl)cyclopropyl)methylene)-2,3-dihydro-1H-indene (1k):
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Yellow liquid ; IR (neat, cm™): 3035 (s), 2105 (w), 2122 (w), 1422 (s), 778 (s), 676 (s); 'H NMR (400 MHz , CDCLy): & 7.37 (d, J = 7.1 Hz, 1 H),
7.28 ~7.20 (m, 3 H), 7.16 ~ 7.14 (m, 2 H), 7.06 (d, J = 7.8 Hz, 2 H), 5.69 (s, 1 H), 3.14 ~ 3.12 (m, 2 H), 3.03 ~ 3.00 (m, 2 H), 2.31 (s, 3 H), 1.34 ~
1.32 (m, 2 H), 1.05 ~ 1.02 (m, 2 H); °C NMR (100 MHz, CDCL): & 145.7, 145.4, 141.7, 137.4, 131.4, 128.9, 127.7, 126.3, 125.2, 120.9, 119.8,
119.7,93.3, 76.5, 30.5, 28.5, 21.3, 19.3, 12.2; HRMS calcd for Ca,Hag: 284.1565; found: 284.1568.

Spectral data for (E)-1-((1-((4-chlorophenyl)ethynyl)cyclopropyl)methylene)-2,3-dihydro-1H-indene (11):

Yellow liquid ; IR (neat, cm™): 3102 (s), 2982 (w), 2232 (w), 1424 (s), 998 (s), 756 (s); '"H NMR (400 MHz , CDCl;): & 7.41 ~ 7.40 (m, 1 H), 7.34
~7.31 (m, 2 H), 7.27 ~ 7.24 (m, 3 H), 7.21 ~ 7.18 (m, 2 H), 5.74 (d, J = 2.5 Hz, 1 H), 3.17 ~ 3.13 (m, 2 H), 3.07 ~ 3.03 (m, 2 H), 1.37 (t, J=3.1
Hz, 2 H), 1.08 (t, J = 3.1 Hz, 2 H); *C NMR (100 MHz, CDCly): & 145.7, 141.5, 133.3, 132.7, 128.4, 127.9, 126.3, 125.2, 122.4, 119.8, 119.3,
95.3,75.4,30.5,28.5,19.3, 12.1; HRMS calcd for C,;H;,Cl: 304.1019; found: 304.1017.

Spectral data for (7Z,9E)-9-phenyl-2,4,5,6-tetrahydro-1H-cyclopenta[8]annulene (2a).

' N

@=3
O
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Pale yellow oil, IR (neat, cm™): 2932 (s), 2838 (w), 1012 (s), 889 (s), 749 (s); 'H NMR (600 MHz, CDCl;): & 7.28 ~ 7.25 (m, 2 H), 7.24 ~ 7.18 (m,
3 H), 6.15 (t, J = 8.0 Hz, 1 H), 5.78 ~ 5.69 (m, 2 H), 2.57 ~ 2.53 (m, 4 H), 2.41 ~ 2.39 (m, 2 H), 2.34~ 2.32 (m, 2 H), 1.92 ~ 1.87 (m, 2 H); °C
NMR (150 MHz, CDCl;): 5 141.0, 140.6, 138.3, 134.4, 133.1, 131.4, 128.1, 127.0, 126.8, 124.8, 38.4, 36.1, 31.2, 26.9, 23.1; HRMS calcd for
Ci7H15: 222.1409, found: 222.1408.

Spectral data for (7Z,9E)-9-p-tolyl-2,4,5,6-tetrahydro-1H-cyclopenta[8]annulene (2b).

s N

P,
O

Me

Yellow oil, IR (neat, cm™): 2938 (s), 2843 (w), 1012 (s), 869 (s), 731 (s); 'H NMR (600 MHz, CDCls): § 7.12 ~ 7.07 (m, 4 H), 6.11 (t, J = 8.0 Hz,
1 H), 5.76 ~ 5.69 (m, 2 H), 2.55 ~ 2.53 (m, 4 H), 2.41 ~ 2.38 (m, 2 H), 2.35 ~ 2.33 (m, 2 H), 2.31 (s, 3 H), 1.92 ~ 1.88 (m, 2 H); *C NMR (100
MHz, CDCLy): § 140.9, 138.1, 137.8, 136.4, 134.5, 132.4, 131.4, 128.8, 126.9, 124.8, 38.4, 36.2, 31.3, 26.8, 23.1, 21.1; HRMS calcd for C;5Ha:
236.1565, found: 236.1575.
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Spectral data for (7Z,9E)-9-(4-fluorophenyl)-2,4,5,6-tetrahydro-1H-cyclopenta[8]annulene (2c).

' N

(D

2c

&

F

L

Colorless oil, IR (neat, cm™): 3098 (s), 2878 (w), 1438 (s), 958 (s), 779 (s); 'H NMR (400 MHz, CDCl;): § 7.17 ~ 7.14 (m, 2 H), 6.97 ~ 6.92 (m, 2
H), 6.09 (t, J = 7.9 Hz, 1 H), 5.79 ~ 5.68 (m, 2 H), 2.57 ~ 2.52 (m, 4 H), 2.41 ~ 2.37 (m, 2 H), 2.32 ~ 2.28 (m, 2 H), 1.93 ~ 1.85 (m, 2 H); "°C
NMR (100 MHz, CDCI;): 6 162.0 (d, J = 243.8 Hz), 140.1, 138.5, 136.7 (d, J=3.0 Hz), 134.1, 133.0, 131.5, 128.5 (d, J = 7.3 Hz), 124.8, 114.9 (d,
J=20.5Hz), 38.4, 36.1, 31.2, 26.9, 23.1; HRMS calcd for C,;H;7F: 240.1314, found: 240.1315.

Spectral data for (7Z,9E)-9-(4-chlorophenyl)-2,4,5,6-tetrahydro-1H-cyclopenta[8]annulene (2d).

s N

(P,
O

Cl
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Colorless oil, IR (neat, cm™): 3035 (s), 2873 (w), 1421(s), 943 (s), 769 (s); '"H NMR (600 MHz, CDCL): 8 7.23 (d, J = 8.4 Hz, 2 H), 7.13 (d, J =
8.4 Hz, 2 H), 6.12 (t, J=8.1 Hz, 1 H), 5.77 ~ 5.68 (m, 2 H), 2.56 ~ 2.52 (m, 4 H), 2.41 ~2.38 (m, 2 H), 2.31 ~2.28 (m, 2 H), 1.92 ~ 1.87 (m, 2 H);

C NMR (150 MHz, CDCly): & 140.0, 139.1, 138.7, 133.9, 133.6, 132.5, 131.5, 128.3, 128.2, 124.7, 38.4, 36.0, 31.1, 26.9, 23.1; HRMS calcd for
Ci7H;7Cl: 256.1019, found: 256.1022.

Spectral data for 1-(4-((7Z,9E)-2,4,5,6-tetrahydro-1H-cyclopenta[8]annulen-9-yl)phenyl)ethanone (2f).

(D
&

L ®)

2f

Me

Pale yellow oil, IR (neat, cm™): 3012 (s), 2852 (w), 1647 (s), 903 (s), 785 (s); '"H NMR (600 MHz, CDCl;): § 7.86 (d, J = 8.3 Hz, 2 H), 7.29 (d, J =
8.3 Hz, 2 H), 6.25 (t, J=8.0 Hz, 1 H), 5.78 ~ 5.69 (m, 2 H), 2.60 ~ 2.54 (m, 7 H), 2.42 ~ 2.39 (m, 2 H), 2.32 ~ 2.29 (m, 2 H), 1.93 ~ 1.88 (m, 2 H);
C NMR (100 MHz, CDCl;): § 197.8, 145.5, 140.3, 139.1, 135.5, 135.2, 133.6, 131.5, 128.4, 127.1, 124.7, 38.4, 36.0, 31.0, 27.0, 26.6, 23.1;
HRMS calcd for C;9H,,0: 264.1514, found: 264.1507.
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Spectral data for (7Z,9E)-9-(4-nitrophenyl)-2,4,5,6-tetrahydro-1H-cyclopenta[8]annulene (2g).

(D
Q 29

NO,

™\

Deep yellow oil, IR (neat, cm™): 3072 (s), 2972 (w), 1653 (s), 1238 (s), 932 (s), 791 (s) ; 'H NMR (600 MHz, CDCls): & 8.13 (d, J = 9.0 Hz, 2 H),
7.34 (d, J=9.0 Hz, 2 H), 6.30 (t, J = 8.1 Hz, 1 H), 5.79 ~ 5.70 (m, 2 H), 2.62 ~ 2.55 (m, 4 H), 2.44 ~ 2.40 (m, 2 H), 2.31 ~2.28 (m, 2 H), 1.95 ~
1.90 (m, 2 H); C NMR (100 MHz, CDCl;): & 147.3, 139.8, 139.6, 136.7, 132.9, 131.7, 127.6, 124.6, 123.6, 123.4, 38.4, 36.0, 30.9, 27.1, 23.1;
HRMS calcd for C;7H7;NO,: 267.1259, found: 267.1252.

Spectral data for ethyl 4-((7Z,9E)-2,4,5,6-tetrahydro-1H-cyclopenta[8]annulen-9-yl)benzoate (2h).

(D
&

O

N

2h

OEt
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Yellow oil, IR (neat, cm™): 3056 (s), 2971 (w), 1711 (s), 912 (s), 786 (s); '"H NMR (600 MHz, CDCls): § 7.94 (d, J = 8.2 Hz, 2 H), 7.26 (d, J = 8.2
Hz, 2 H), 6.24 (t, J = 8.0 Hz, 1 H), 5.79 ~ 5.69 (m, 2 H), 4.34 (q, J = 7.1 Hz, 2 H), 2.59 ~ 2.54 (m, 4 H), 2.42 ~ 2.39 (m, 2 H), 2.31 ~ 2.29 (m, 2 H),
1.93 ~ 1.88 (m, 2 H), 1.37 (t, J = 7.1 Hz, 3 H); °*C NMR (100 MHz, CDCL;): 5 166.6, 145.2, 140.5, 139.0, 134.9, 133.8, 131.5, 129.5, 128.7, 126.9,
124.8, 60.8, 38.4, 36.1, 31.0, 27.0, 23.1, 14.3; HRMS calcd for C2oHx0,: 294.1620, found: 294.1619.

Spectral data for 4-((7Z,9E)-2,4,5,6-tetrahydro-1H-cyclopenta[8]annulen-9-yl)benzonitrile (2i).

@sj
-

CN

Pale yellow oil, IR (neat, cm™): 3097 (s), 2983 (w), 2258 (m), 998 (s), 793 (s); 'H NMR (600 MHz, CDCls):  7.55 (d, J = 8.4 Hz, 2 H), 7.29 (d, J
=84 Hz, 2 H), 6.24 (t, J = 8.0 Hz, 1 H), 5.77 ~ 5.69 (m, 2 H), 2.59 ~ 2.53 (m, 4 H), 2.42 ~ 2.39 (m, 2 H), 2.29 ~ 2.27 (m, 2 H), 1.93 ~ 1.88 (m, 2

H); "C NMR (100 MHz, CDCls): & 145.5, 140.1, 140.0, 136.3, 133.3, 132.3, 131.9, 127.8, 124.9, 119.4, 110.4, 38.6, 36.2, 31.2, 27.3, 23.3; HRMS
calcd for C;gH7N: 247.1361, found: 247.1365.
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Spectral data for (4bE,8Z,10E)-10-phenyl-7,11-dihydro-6H-cycloocta[a]indene (2j):

(o
o

Yellow liquid ; IR (neat, cm™): 2935 (s), 2853 (w), 2821(w), 870 (s), 687 (s); '"H NMR (400 MHz , CDCl;): & 7.44 ~ 7.32 (m, 4 H), 7.30 ~ 7.20 (m,
5 H), 6.40 ~ 6.32 (m, 2 H), 6.14 ~ 6.08 (m, 1H), 3.44 (s, 2H), 2.67 ~ 2.62 (m, 2 H), 2.56 ~ 2.54 (m, 2 H); *C NMR (100 MHz, CDCl;): & 146.1,
143.5, 141.8, 140.7, 139.4, 137.8, 134.7, 128.2, 127.5, 127.1, 126.4, 124.8, 123.5, 120.8, 119.4, 40.5, 31.3, 27.0; HRMS calcd for C, Hs:
270.1409; found: 270.1411.

N

Spectral data for (4bE,8Z,10E)-10-p-tolyl-7,11-dihydro-6H-cycloocta[a]indene (2K):

0.0 \
&

Me

Yellow liquid ; IR (neat, cm™): 2937 (s), 2848 (w), 2810 (w), 865 (s), 683 (s); 'H NMR (400 MHz , CDCls): § 7.42 ~ 7.34 (m, 3 H), 7.24 ~ 7.20
(m, 1 H), 7.15 ~ 7.09 (m, 4 H), 6.37 ~ 6.28 (m, 2 H), 6.11 ~ 6.07 (m, 1 H), 3.43 (s, 2 H), 2.63 ~ 2.60 (m, 2 H), 2.59 ~ 2.52 (m, 2 H), 2.33 (s, 3H);
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3C NMR (100 MHz, CDCLy): & 146.1, 143.5, 140.4, 139.6, 139.0, 137.6, 136.8, 134.7, 134.1, 128.9, 127.4, 126.3, 124.8, 123.5, 120.8, 119.4, 40.5,
31.4,26.9,21.1; HRMS calcd for Cy,Hy: 284.1565; found: 284.1569.

Spectral data for (4bE,8Z,10E)-10-(4-chlorophenyl)-7,11-dihydro-6H-cycloocta[a]indene (21):

(s
)

Cl

Yellow liquid ; IR (neat, cm™): 3092 (s), 2987 (w), 1431(w) 981 (s), 772 (s); "H NMR (400 MHz , CDCls): § 7.42 ~ 7.34 (m, 4 H), 7.26 ~ 7.15 (m,
4 H), 637 ~6.28 (m, 2 H), 6.12 ~ 6.07 (m, 1 H), 3.38 (s, 2 H), 2.63 ~ 2.60 (m, 2 H), 2.59 ~ 2.52 (m, 2 H); *C NMR (100 MHz, CDCls): § 145.9,
143.4, 140.2, 139.6, 138.7, 135.2, 134.9, 132.9, 128.8, 128.4, 126.4, 125.0, 123.5, 120.8, 119.5, 40.4, 31.2, 27.0; HRMS calcd for CpyH,;Cl:
304.1019; found: 304.1021.

Spectral data for 7'-phenyl-1',2',3",4'-tetrahydrospiro[cyclopropane-1,5'-indene] (3a).

O 3a
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Colorless oil, IR (neat, cm™): 3017 (s), 2897 (w), 1641 (w), 1442 (s), 886 (s), 679 (s); 'H NMR (400 MHz, CDCl3): & 7.33 ~ 7.31 (m, 2 H), 7.25 ~
7.22 (m, 3 H), 5.56 (s, 1 H), 2.41 ~2.31 (m, 4 H), 2.21 (s, 2 H), 1.92 ~ 1.84 (m, 2 H), 1.02 ~ 0.99 (m, 2 H), 0.72 ~ 0.70 (m, 2 H); ?C NMR (150
MHz, CDCl;): & 142.3, 131.5, 128.1, 127.3, 125.8, 124.2, 95.5, 39.8, 35.4, 32.4, 23.6, 15.7, 11.6; HRMS calcd for Ci;H;s: 222.1409, found:
222.1408.

Spectral data for 6-ethyl-4-phenyl-2,3-dihydro-1H-indene (3a’).

Et l |
l 3a’

Colorless oil, IR (neat, cm™): 3011 (s), 2963(s), 2863 (w), 1632 (w), 1210 (w), 856 (), 669 (s); 'H NMR (400 MHz, CDCL): § 7.46 ~ 7.38 (m, 4
H), 7.33 ~7.28 (m, 1 H), 7.09 (s, 1 H), 7.03 (s, 1 H), 2.96 ~ 2.91 (m, 4 H), 2.66 (q, J = 7.6 Hz, 2 H), 2.07 ~ 1.9 (m, 2 H), 1.26 (t, = 7.6 Hz, 3 H);
13C NMR (100 MHz, CDCly): § 145.2, 142.8, 141.7, 139.2, 138.0, 128.5, 128.2, 126.7, 126.3, 123.0, 33.2, 32.4, 28.7, 25.9, 15.9; HRMS calcd for
Ci7H,5: 222.1409, found: 222.1402.
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Spectral data for (E)-1-((1-(phenylethynyl)cyclopropyl)methylene)-1,2,3,4-tetrahydronaphthalene (4a).

Pale yellow oil, IR (neat, cm™): 3034 (s), 2986 (w), 2125 (w), 1425 (s), 895 (s), 755 (s); "H NMR (400 MHz, CDCls): § 7.54 ~ 7.52 (m, 1 H), 7.37
~7.35 (m, 2 H), 7.27 ~ 7.22 (m, 3 H), 7.14 ~ 7.12 (m, 2 H), 7.09 ~ 7.07 (m, 1 H), 5.99 (s, 1 H), 2.95 ~2.91 (m, 2 H), 2.80 (t, J = 6.2 Hz, 2 H), 1.93
~ 1.86 (m, 2 H), 1.36 ~ 1.33 (m, 2 H), 1.03 ~ 1.00 (m, 2 H); °C NMR (100 MHz, CDCLs): § 140.2, 137.6, 135.6, 131.5, 128.9, 128.4, 128.1, 127.4,
127.1, 126.0, 124.0, 123.7, 94.5, 75.8, 30.4, 27.7, 23.0, 19.2, 10.9; HRMS calcd for CyyHao: 284.1565, found: 284.1561.

Spectral data for (E)-methyl 4-((1-((3,4-dihydronaphthalen-1(2H)-ylidene)methyl)cyclopropyl)ethynyl)benzoate (4b).
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Pale yellow viscous oil, IR (neat, cm™): 3098 (s), 2991 (w), 2205 (w), 1713 (s), 1432 (s), 915 (s), 768 (s); '"H NMR (400 MHz, CDCLs): & 7.91 (d, J
=8.4Hz, 2 H),7.52~7.51 (m, 1 H),7.39(d,J=8.4Hz, 2 H), 7.13 ~ 7.08 (m, 3 H), 5.98 (s, 1 H), 3.88 (s, 3 H), 2.89 (t, J=5.4 Hz, 2 H), 2.79 (t, J
=6.0 Hz, 2 H), 1.90 ~ 1.87 (m, 2 H), 1.37 ~ 1.36 (m, 2 H), 1.05 ~ 1.03 (m, 2 H); >C NMR (100 MHz, CDCl;): § 166.7, 140.6, 137.6, 135.4, 131.4,
129.3, 129.0, 128.9, 128.6, 127.2, 126.0, 123.7, 123.4, 98.2, 75.3, 52.1, 30.4, 27.7, 23.0, 19.3, 11.0; HRMS calcd for C,4H»,0,: 342.1620, found:
342.1617.

Spectral data for (E)-1-(4-((1-((3,4-dihydronaphthalen-1(2H)-ylidene)methyl)cyclopropyl)ethynyl)phenyl)ethanone (4c).

Pale yellow oil, IR (neat, cm'l): 3087 (s), 2988 (w), 2243 (w), 1681 (s), 1422 (s), 892 (s), 763 (s); "H NMR (400 MHz, CDCl3): 6 7.83 (d,J=8.4
Hz, 2 H), 7.52 ~7.51 (m, 1 H), 7.41 (d, J= 8.4 Hz, 2 H), 7.13 ~ 7.09 (m, 3 H), 5.98 (s, 1 H), 2.88 (t, J = 6.4 Hz, 2 H), 2.79 (t, J = 6.0 Hz, 2 H),
2.56 (s, 3 H), 1.90 ~ 1.85 (m, 2 H), 1.38 ~ 1.36 (m, 2 H), 1.05 ~ 1.04 (m, 2 H); C NMR (100 MHz, CDCl;): § 197.3, 140.6, 137.6, 135.4, 135.3,
131.5, 129.1, 128.9, 128.1, 127.2, 126.0, 123.6, 123.3, 98.6, 75.3, 30.4, 27.7, 26.5, 22.9, 19.3, 11.0; HRMS calcd for C»4sH,,0: 326.1671, found:
326.1669.
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Spectral data for compound (d-4c).

> b
\\ D d-4c

i

o]

Me

Brown oil, IR (neat, cm™): 3089 (s), 2982 (w), 2239 (w), 1678 (s), 1421 (s), 890 (s), 759 (s); 'H NMR (400 MHz, CDCls): & 7.84 (d, J = 8.4 Hz, 2
H), 7.53 ~7.51 (m, 1 H), 7.41 (d, J = 8.4 Hz, 2 H), 7.14 ~ 7.07 (m, 3 H), 5.99 (s, 1 H), 2.80 (t, J = 6.4 Hz, 2 H), 2.56 (s, 3 H), 1.88 (t, J = 6.0 Hz, 2
H), 1.38 ~ 1.36 (m, 2 H), 1.06 ~ 1.03 (m, 2 H); *C NMR (100 MHz, CDCls): 5 197.4, 140.5, 137.6, 135.5, 135.4, 131.6, 129.1, 129.0, 128.1,
127.2, 126.0, 123.7, 123.4, 98.6, 75.3, 30.3, 26.6, 22.8, 19.3, 11.0; HRMS calcd for C4H,,D,0: 328.1796, found: 328.1791.

Spectral data for (E)-(4-((1-((3,4-dihydronaphthalen-1(2H)-ylidene)methyl)cyclopropyl)ethynyl)benzonitrile (4d).
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Yellow viscous oil, IR (neat, cm™): 3106 (s), 2981 (w), 2248 (m), 2231 (w), 1429 (s), 895 (s), 783 (s); '"H NMR (400 MHz, CDCl;): §7.54 ~ 7.52
(m, 3 H), 7.41 (d, J = 8.0 Hz, 2 H), 7.17 ~ 7.08 (m, 3 H), 5.99 (s, 1 H), 2.85 (t, J = 5.8 Hz, 2 H), 2.80 (t, J = 6.2 Hz, 2 H), 1.92 ~ 1.86 (m, 2 H),
1.39 ~ 1.36 (m, 2 H), 1.08 ~ 1.05 (m, 2 H); °C NMR (100 MHz, CDCL;): & 140.8, 137.6, 135.2, 132.0, 131.8, 129.0, 128.9, 127.3, 126.0, 123.6,
123.0, 118.6, 110.5, 99.8, 74.6, 30.3, 27.7, 22.9, 19.4, 10.9; HRMS caled for C»3H9N: 309.1517, found: 309.1512.

Spectral data for (E)-1-((1-((4-nitrophenyl)ethynyl)cyclopropyl)methylene)-1,2,3,4-tetrahydronaphthalene (4e).

N

Yellow oil, IR (neat, cm™): 3095 (s), 2989 (w), 2249 (w), 1651 (s), 1433 (s), 912 (s), 789 (s); 'H NMR (400 MHz, CDCL;):  8.11 (d, J = 8.4 Hz, 2
H), 7.54 ~ 7.52 (m, 1 H), 7.46 (d, J = 8.4 Hz, 2 H), 7.17 ~ 7.08 (m, 3 H), 6.00 (s, 1 H), 2.88 (t, J = 5.8 Hz, 2 H), 2.81 (t, J = 6.0 Hz, 2 H), 1.93 ~
1.87 (m, 2 H), 1.41 ~ 1.39 (m, 2 H), 1.10 ~ 1.07 (m, 2 H); *C NMR (100 MHz, CDCL;): § 146.4, 140.9, 137.6, 135.2, 132.1, 131.2, 129.0, 127.4,
126.0, 123.7, 123.4, 122.8, 101.0, 74.5, 30.3, 27.8, 22.9, 19.5, 11.0; HRMS caled for Co,H; oNO,: 329.1416, found: 329.1412.
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Spectral data for (6aE,8Z,12E)-7-phenyl-5,6,10,11-tetrahydrocycloocta[a]naphthalene (5a).

e p\

Y
L

Pale yellow oil, IR (neat, cm™): 2936 (), 2855 (), 2818 (), 890 (s), 697 (s); "H NMR (400 MHz, CDCL): § 7.39 ~ 7.35 (m, 3 H), 7.32 ~ 7.29 (m,
2 H),7.25~7.19 (m, 2 H), 7.18 ~ 7.16 (m, 2 H), 6.24 (dd, J = 9.3, 6.4 Hz, 1 H), 6.05 (d, J = 12.7 Hz, 1 H), 5.94 ~ 5.92 (m, 1 H), 2.85 ~2.79 (m, 2
H), 2.75 ~ 2.68 (m, 1 H), 2.50 ~ 2.49 (m, 1 H), 2.29 ~ 2.16 (m, 4 H); *C NMR (150 MHz, CDCLy): § 144.5, 140.9, 136.2, 135.9, 133.4, 132.4,
132.0, 130.4, 128.4, 127.2, 127.0, 126.9, 126.8 (2xCH), 126.4, 125.4, 29.1, 28.7, 27.7, 27.2; HRMS caled for CoHag: 284.1565, found: 284.1563.

Spectral data for methyl 4-((6aE,82,12E)-5,6,10,11-tetrahydrocycloocta[a]naphthalene-7-yl)benzoate (5b).

e N

Y
2

(o)

OMe
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Pale yellow oil, IR (neat, cm™): 3054 (s), 2979 (w), 1716 (s), 912 (s), 816 (s); 'H NMR (600 MHz, CDCL3): § 7.98 (d, J = 8.4 Hz, 2 H), 7.45 (d, J =
8.4 Hz, 2 H), 7.36 (dd, J = 7.2, 0.6 Hz, 1 H), 7.23 ~ 7.15 (m, 3 H), 6.35 (dd, J = 9.6, 6.6 Hz, 1 H), 6.06 (d, J = 13.2 Hz, 1 H), 5.95 ~ 5.91 (m, 1 H),
3.90 (s, 3H), 2.87 ~ 2.81 (m, 2 H), 2.73 ~ 2.69 (m, 1 H), 2.55 ~ 2.51 (m, 1 H), 2.29 ~ 2.21 (m, 3 H), 2.14 ~ 2.10 (m, 1 H); *C NMR (100 MHz,
CDCLy): § 167.0, 145.4, 143.8, 136.1, 135.6, 132.9, 132.5, 132.4, 132.0, 129.8, 128.6, 127.3, 127.1, 126.9, 126.7, 126.4, 125.5, 52.0, 28.9, 28.6,
27.7,27.3; HRMS calcd for Co4H»0,: 342.1620, found: 342.1622.

Spectral data for 1-(4-((6aE,8Z,12E)-5,6,10,11-tetrahydrocycloocta[a]naphthalen-7-yl)phenyl)ethanone (5c).

oot
&,

Me

N

)

Yellow viscous oil, IR (neat, cm™): 3016 (s), 2865 (w), 1640 (s), 923 (s), 795 (s); 'H NMR (600 MHz, CDCLy): § 7.92 (d, J = 8.3 Hz, 2 H), 7.48 (d,
J=83Hz 2 H),7.38(d,J=7.4Hz, 1 H), 7.25 ~ 7.16 (m, 3 H), 6.38 (dd, J = 9.4, 6.4 Hz, 1 H), 6.07 (d, J = 12.8 Hz, 1 H), 5.96 ~ 5.93 (m, 1 H),
2.87 ~2.83 (m, 2 H), 2.75 ~ 2.71 (m, 1 H), 2.59 (s, 3 H), 2.58 ~ 2.53 (m, 1 H), 2.30 ~ 2.23 (m, 3 H), 2.15 ~ 2.12 (m, 1 H); *C NMR (100 MHz,
CDCLy): § 197.7, 145.6, 143.7, 136.0, 135.7, 135.5, 132.9, 132.7, 132.4, 132.0, 128.6, 127.3, 127.1, 126.9, 126.8, 126.4, 125.4, 28.9, 28.5, 27.7,
27.2, 26.6; HRMS calcd for Co4H,,0: 326.1671, found: 326.1669.
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Spectral data for compound (d-5c¢).

(X=0.41D, Y=0.41D, Z=0.34D)

Pale yellow oil, IR (neat, cm™): 3022 (s), 2871 (w), 1632 (s), 914 (s), 782 (s); "H NMR (600 MHz, CDCl;): § 7.91 ~ 7.90 (m, 2 H), 7.47 ~ 7.46 (m,
2 H),7.36 (d,J=7.4Hz, 1 H), 7.24 ~7.16 (m, 3 H), 6.37 ~ 6.34 (m, 1 H), 6.06 ~ 6.05 (m, 1 H), 5.94 ~5.91 (m, 1 H), 2.85 ~2.81 (m, 2 H), 2.73 ~
2.64 (m, 1 H), 2.58 ~2.52 (m, 4 H), 2.25 ~2.21 (m, 3 H), 2.12 ~ 2.10 (m, 1 H); *C NMR (150 MHz, CDCLy): & 197.7, 145.6, 143.8, 136.1, 135.7,
135.6, 133.0 ~ 131.9 (m), 128.6, 127.3, 127.1, 126.9, 126.8 ~ 126.7 (m), 126.4, 125.5, 28.9 ~ 28.8 (m), 28.6, 27.7, 27.3 ~ 27.2 (m), 26.6; HRMS
calcd for Co4H 9D50: 329.1859, found: 329.1855.
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Spectral data for compound (d-5c¢).

(X=0.58D, Y=0.63D, Z=0.61D)

Pale yellow oil, IR (neat, cm™): 3022 (s), 2871 (w), 1632 (s), 914 (s), 782 (s); "H NMR (600 MHz, CDCl;): § 7.92 ~ 7.90 (m, 2 H), 7.48 ~ 7.47 (m,
2 H),7.37(d,J=74Hz 1H),7.23~7.17 (m, 3 H), 6.37 (dd, J=9.4, 6.4 Hz, 1 H), 6.08 ~ 6.06 (m, 1 H), 5.95 ~5.91 (m, 1 H), 2.86 ~ 2.82 (m, 2
H), 2.73 ~ 2.70 (m, 1 H), 2.59 ~ 2.57 (m, 4 H), 2.26 ~ 2.22 (m, 3 H), 2.13 ~ 2.11 (m, 1 H); °C NMR (100 MHz, CDCl;): & 197.7, 145.6, 143.7,
136.0, 135.7, 135.6, 132.7 ~ 131.9 (m), 128.6, 127.3, 127.1, 126.9, 126.8 ~ 126.7 (m), 126.4, 125.5, 28.9 ~ 28.8 (m), 28.6, 27.7, 27.3 ~ 27.2 (m),
26.6; HRMS calcd for C,4H;9D;0: 329.1859, found: 329.1856.
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Spectral data for 4-((6aE,8Z,12E)-5,6,10,11-tetrahydrocycloocta[a]naphthalen-7-yl)benzonitrile (5d).

( N

Y
3

CN

,

Orange viscous oil, IR (neat, cm™): 3091 (s), 2988 (w), 2248 (m), 985 (s), 783 (s); 'H NMR (600 MHz, CDCL): & 7.60 (d, J = 8.5 Hz, 2 H), 7.46
(d,J=8.5Hz,2H), 7.36 (dd, J=7.6, 1.1 Hz, 1 H), 7.25 ~7.16 (m, 3 H), 6.35 (dd, J=9.4, 6.4 Hz, 1 H), 6.05 (d, J=12.8 Hz, 1 H), 5.95 ~ 5.94 (m,
1 H), 2.86 ~ 2.80 (m, 2 H), 2.75 ~ 2.72 (m, 1 H), 2.56 ~ 2.53 (m, 1 H), 2.28 ~2.22 (m, 3 H), 2.10 ~ 2.08 (m, 1 H); >C NMR (100 MHz, CDCl;): &
145.4,143.3,135.9, 135.4, 133.5, 133.4, 132.3, 132.1, 131.8, 127.4, 127.3, 127.2, 126.7, 126.5, 125.5, 119.1, 110.4, 28.8, 28.5, 27.6, 27.3; HRMS
calcd for C3HoN: 309.1517, found: 309.1521.

Spectral data for (6aE,82,12E)-7-(4-nitrophenyl)-5,6,10,11-tetrahydrocycloocta[a]naphthalene (5¢).
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Yellow oil, IR (neat, cm™): 3079 (s), 2975 (w), 1649 (s), 1338 (s), 932 (s), 823 (s); 'H NMR (600 MHz, CDCl;): 5 8.17 (d, J = 8.9 Hz, 2 H), 7.53
(d, J=8.9 Hz, 2 H), 7.37 (d, J = 7.4 Hz, | H), 7.25 ~ 7.17 (m, 3 H), 6.41 (dd, J = 9.5, 6.4 Hz, 1 H), 6.07 (d, J = 12.8 Hz, 1 H), 5.96 ~ 5.95 (m, 1
H), 2.86 ~ 2.81 (m, 2 H), 2.76 ~ 2.73 (m, 1 H), 2.58 ~ 2.54 (m, 1 H), 2.30 ~ 2.24 (m, 3 H), 2.10 ~ 2.07 (m, 1 H); °C NMR (100 MHz, CDCl;): 5
147.4, 146.7, 143.0, 135.9, 135.3, 134.3, 133.5, 132.1, 131.6, 127.4, 127.3, 127.2, 126.7, 126.5, 125.5, 123.8, 28.7, 28.5, 27.6, 27.4; HRMS calcd
for Co,HoNO,: 329.1416, found: 329.1416.

Spectral data for 9-phenyl-2,8-dihydro-1H-cyclobuta[b]fluorene (6).

White solid, IR (neat, cm™): 3023 (s), 2970 (w), 2857(w), 1453 (s), 1365 (s), 906 (s), 788 (s); '"H NMR (600 MHz, CDCl;): § 7.76 (d, J = 7.2 Hz, 1
H), 7.58 (d, J = 7.8 Hz, 2 H), 7.50 (s, 1H), 7.48 ~ 7.45 (m, 3 H), 7.36 ~ 7.33 (m, 2 H), 7.25 ~ 7.23 (m, 1 H), 3.94 (s, 2 H), 3.27 ~ 3.25 (m, 2 H),
3.21 ~3.19 (m, 2 H); °C NMR (100 MHz, CDCl;): & 144.6, 142.7, 142.5, 142.3, 141.5, 139.2, 137.7, 133.5, 128.5, 128.4, 127.2, 126.6, 126.2,
124.7,119.4, 113.6, 36.9, 29.0, 28.0; HRMS calcd for C,;H;s: 268.1252, found: 268.1255.
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( ) Irradiation Intensity increase

H® (8 7.76) H' (8 7.50, 10.61 %), H (8 7.36 ~ 7.33, 8.22 %),
H*(53.21~3.19) H'(§7.50,1.21 %),

H?(5327~3.25) H'(87.58,3.36 %),

H’ (8 3.94) H* (5 7.58, 6.98 %, H® (5 7.48 ~ 7.45, 2.73 %),

Spectral data for (E)-1-((1-(phenylethynyl)cyclopentyl)methylene)-2,3-dihydro-1H-indene (7).

Yellow oil, IR (neat, cm™): 3033 (s), 2981 (w), 2135 (w), 1451 (s), 1432 (s), 890 (s), 763 (s); 'H NMR (400 MHz, CDCLy): § 7.44 ~ 7.42 (m, 1 H),
7.39 ~ 7.36 (m, 2 H), 7.26 ~ 7.22 (m, 4 H), 7.17 ~ 7.14 (m, 2 H), 6.05 (t, J = 2.6 Hz, 1 H), 3.11 ~ 3.08 (m, 2 H), 3.03 ~ 2.99 (m, 2 H), 2.23 ~ 2.18
(m, 2 H), 1.92 ~ 1.85 (m, 4 H), 1.78 ~ 1.75 (m, 2 H); °C NMR (100 MHz, CDCls):  145.6, 143.9, 142.3, 131.4, 128.1, 127.7, 127.4, 126.3, 125.2,
124.3,123.7,119.9, 95.4, 81.2, 42.9, 41.9, 30.8, 28.6, 23.9; HRMS calcd for Ca;Hay: 298.1722, found: 298.1720.
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Spectral data for 10-phenyl-7,8,9,11-tetrahydro-6H-benzo[b]fluorene (8).

Pale yellow oil, IR (neat, cm™): 3029 (s), 2870 (w), 1453 (s), 1412 (s), 905 (s), 768 (s); '"H NMR (400 MHz, CDCl;): § 7.75 (d, J = 7.5 Hz, 1 H),
7.53 (s, 1 H), 7.47 ~ 7.43 (m, 2 H), 7.39 ~ 7.31 (m, 3 H), 7.27 ~ 7.19 (m, 3 H), 3.54 (s, 2 H), 2.95 (t, J = 6.2 Hz, 2 H), 2.50 (t, J = 6.3 Hz, 2 H),
1.84 ~ 1.70 (m, 4 H); °C NMR (100 MHz, CDCl;): & 143.5, 141.8, 140.4, 139.7, 138.9, 138.8, 136.3, 133.6, 128.9, 128.5, 126.9, 126.6, 126.2,
124.8, 119.6, 36.5, 30.5, 28.2, 23.5, 23.1; HRMS calcd for C,3Hy: 296.1565, found: 296.1564.
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(1V) 'H and C spectra of compounds (1a to 8).
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Current Data Parameters
NAME 15022009
EXPNO
PROCNO
F2 - Acquisition Parameters
Date_ 20090215
Time 11.05
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 24
Ds 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 28.5
DW 78.000 usec
DE 6.00 usec
TE 300.0
D1 2.00000000 sec
TDO 1
CHANNEL f1 =:
1]
10.00 usec —
-2.40 dB
SFO1 400.1528010 MHz —
F2 - Processing parameters
SI 16384
SF 400.1500164 MHz
WDW EM 1a
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
DV-446
f f
JJ 7 S J
T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
~|e o ©| [« ) hk ~
S|= 3 sl |5 == ca} “
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o~ ~ oM O
Current Data Parameters © T eNA v N 239 d o3 0 a
NAME 15.02.2009 ~ — o~ < O . L e N
EXPNO 2 - M NN N - ~rc~wn - o W Y © —
PROCNO 1 - A o ~ee ™ NN - -
F2 - Acquisition Parameters
Date_ 20090215
Time 10.58
INSTRUM spect
PROBHD S mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
Ns 31
Ds 0
swH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 64
DW 22.000 usec
DE 6.00 usec
TE, 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
D0 1

CHANNEL f1 ===:
13c

10.30 usec

1.00 dl
100.6288660 MHz

===mmees CHANNEL f2 ===
CPDPRG2 waltzl6
NUC2 1H
BCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.70 dB
PL13 18.70 dB
SF02 400.1516010 MHz
F2 - Processing parameters
ST 32768

SF 100.6178100 MHz
WDW EM

sSB [

LB 3.00 Hz
GB 0

PC .00

DV-446 "

190 180

\
170

I
160

T
150

140

T T T T v T AARananass T T A T T T T

130 120 110 100 90 80 70 60 50 40 30 20 ppm



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

conNK o~ NOHNOAMRIOMOIMNAOMNTIANND O
oTwn o ONOCOVWTNONNOINMMORINDON @ @
Me aNes - BRI Rt Ar il L KL
NNNKN w NNNNNNNAAAAAAAMAAA~O0 00
U enin
SAMPLE DEC. & VT
date Mar 1 2009 dfrg 400.446
solvent CDC13 dn H1
file dpwr 30
ACQUISITION dof 0
sfrq 400.446 dm nnn
tn H1  dmm c
at 2.502 dmf
np 30016 PROCESSING
sw 5998.8 1b o
fb 3400 wtfile
bs 4 proc ft
tpwr 52 fn 65536
pw 7.8
dl 1.000 werr
tof 0 wexp
nt 100 wbs wft
ct 32 wnt
alock n
gain 4
FLAGS
il n
in n / \
dp v
DISPLAY =\
sp 0.3 R
wp 4204.5 — Me
vs 100
sC 0
we 250
hzmm 16.82 ‘ 1b I
is 1080.43
rfl 3868.8
rfp 2899.2
th
ins 100.000
nm no ph
L
4 - S
LA L E R S B BN A SO B N SN S B B B R S SN B S B S BN S S B S e B e S p s
9 8 7 6 5 a4 3 2
-
9.26 3.80 13.77 9.79 9.27 .55
8.55 8.55 8.89 9.2
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N 2 22 28 g SR § 883 23 2
~ 5 B8 ~o < NN oW T 206 ~a ~
exp2 stdl3c = = A% &R i "‘\"LD "l’ ‘INL‘]‘ "i "i "I
SAMPLE DEC. & VT | l | LJ
date Mar 1 2009 dfrq 400.446
solvent cDC13  dn H1
file exp dpwr 34
ACQUISITION dof []
sfrq 100.703 dm yyy
tn Cl13 dmm w
at 0.800 o
np 38648 PROCESSING
sw 24154.6
fb 13400 wtfile
bs 4 proc t
tpwr 59 fn 65536
pw 6.5
dl 2.000 werr
tof 1538.2 wexp
nt 10000 wbs
ct 80 wnt
alock n
gain not used
S
n
o mw
dp y
DISPLAY
sp =-0.7
wp 20137.9
vs a0
sc 0
we 250
hzmm 15.85 / \
is 565.00
rfl 8786.7 — ’
rfp 7753.3
th a — Me
ins 100.000
nm no

L I HJ

[N LD LN AL L L L LN L L L L L L B L L e e e
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S8223082 2 (PR S drla b SN -R I B R B3
DV-502 nooodeae o LaraaanneeeuLLLINRaARRodddD
I\V\LV\NI\WIWW w NNNNNNAAAMAAARA A AN HO 000 S
exp7 stdlh K)) ) \ku kkl)//
SAMPLE DEC. & VT
date Mar 22 2009 dfrq 400.446
solvent CcDC13  dn H1
file ex dpwr 30
ACQUISITION dof [}
sfrq 400.446 dm nnn
tn H1 dmm
at 2.502 dmf
np 30016 PROCESSING
sw 5998.8 1b 1
fb 3400 wtfile
bs 4 proc ft
tpwr 52 fn 65536
pw 7.8
dl 1.000 werr
tof 0 wexp
nt 100 wbs wft
ct 52 wnt
alock n
gain
FLAGS
il n
in n
dp Yy
DISPLAY
sp -200.3 —
wp 4204.5
vs 40 — F
sC o
wec 250
hzmm 4.08
is 500.00 1c
rfl 3869.2
rfp 2899.2
th
ins 1.000
nm no pl
e -
L e e s B B 55N A EN s SO S S S SO SO B B B S S S S
9 8 7 6 5 4 3 2 1 0 ppm
E ] o
2.05 0.99 2.40 2.57 2.57
2.08 2.29 2.52 2.47
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=] w mm MmN @ - N O ww LIRS ~ -
23 @ BEY ERNEER b3 588X » K3 3 a
DV-502 e @ o8 fannn Teen NS @ @
™o N ™o cooww o NN w T ove ] -
©w w - mm N NN~ o~ @ NNNN ™ N NN -~ ~
exp8 stdl3c - - - - - kl)) I LLJ | ;
SAMPLE DECl. h vT U ku lJ
date Mar 22 2009 dfrq 400.446
solvent CcDC13 dn H1
file exp dpwr 34
ACQUISITION dof 0
sfrq 100.703 dm yyy
tn Cl3 dmm
at 0.800 dmf 8300
np 38648 PROCESSING
sw 24154.6 1b 1.0
fb 13400 wtfile
bs 4 proc ft
tpwr 58 fn 65536
pw 6.5
dl 2.000 werr
tof 1539.2 wexp
nt 10000 wbs
ct 248 wnt
alock
gain not used
FLA
1 n " " " L )
g w M ' ) " -
ap v crr
DISPLAY
sp -0.
wp 20137.9
vs 4
sC
we 250 ( — Y
hzmm 80.55
is 500.00
rfl 8779.3 —
rf 7753.3
th — F
ins 100.000
nm no ph 1c
" L P " " ™
w " " " w v " "

|
TN | N

,_____
——

LN LN L L L L L L L . 0 L L N O e B e e |
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oo m - NONAFALIDATANIATN DA NNS ~ T
NS~ o MTNDLMNMHNODINUNSOSOINUDTANNODRN O
13C OBSERVE NN~ - DL NNNNCCORLLLL A Q@D D
NNNNN w NNNNNN;—OHHH’*A!—IHHHM!—!#GQEQ
Ak N\
SAMPLE DEC. & VT
date May 1 2008 dfrg 400.446
solvent CcpC13 dn H1
file dpwr 30
ACQUISITION dof o
sfrq 400.446 dm nnn
tn Hl dmm c
at 2.502 dmf 200
np 30016 PROCESSING
sw 5998.8 b 1.00
fb 3400 wtfile
bs 4 proc ft
tpwr 52 fn 65536
pw 7.8
dl 1.000 werr
tof wexp
nt 100 wbs wft
ct 16 wnt
alock n
gain
FLAGS
il n
in n
dp y —
DISPLAY
sp -200.3 — Cl
wp 4204.5
vs 80 1d
sc
weC 250
hzmm 16.82
is 21392.76
rfl 3869.0
rfp 2899.2
th 7
ins 1.000
nm no ph
L LA N R S S m T T T T T T | L L A A I S S B e B B T
9 8 7 5 aq 3 2 1 0 ppm
iy w e w ooy v
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L) we N oo © wo N w Mmoo~ o ™
=1 o & on w HON® S oenN o w
pv-518 < 7N e < Meen noene @ 2
g 5% 8 8% g RRgs 5888 2 1
expl stdl3c = ae S SN "L"ljj | “L L‘]‘ "i ’i
SAMPLE DEC. & VT LJ | I
date Mar 26 2009 dfrgq 400.446
solvent CDC13 dn H1
file exp dpwr 34
ACQUISITION dof 0
sfrq 100.703 dm yvy
tn C13 dmm w
at 0.800 ]
np 38648 PROCESSING
sw 24154.6
fb 13400 wtfile
bs 4 proc ft
tpwr 59 fn 65536
6.5
dl 2.000 werr
tof 1539.2 wexp
nt 10000 wbs
ct 1868 wnt
alock n
gain not used
FLAGS

DISPLAY

-0.7
wp 22151.8
a0

_— | 1J | JJ - Jl |

" i e " " o ' ————— »
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@ we w ] MEREANAS I TR SNENNNESSTE SN
o o @ ] o MUeef oo REREdaE L BE e s
13C OBSERVE neld R < = B s
e we ] L] BMHN AN N e A A A A AR HSS 20
U LLLLLL L Ly
exp? stdlh Ik - e iy - - -
? S =
SAMPLE DEC. & VT S SN
date Har 2 2009 dfrg 400 . 346
solvent CDCI2  dn H1
file exp  dpwr an
ACQUISITION dof [
sfrg 400.446 dm nnn
tn Hl  dmm =
at 2.502 omf 200
np 30016 PROCESSING
B 5998.8 1b 1.00
fb 2400 wtfile
bs 4 ¥roc t
tpwr 52 n E5536
P 7.8
dl 1.000 werr
tof 0 wexp
nt 100 whbs wit
ct 96 wnt
alock n
gain a
FLAGS
il n —
in n
dp ¥ — (o]
DISPLAY A\
sp =200.-3 1
wp a4204.5 e
vE a0
sC o
we 250
hzmm 16.82
is 12263.51
rfl 3869.2
rfp 2899.2
th
ing 1.000
nm no ph
r -
r £ f f !
f ror {
i s 4 ;o) J l 1

] | f | ]
e A AN J I AN _J ‘-—-/ul'muf“-______..—
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w = - -] - S b uma e = L) TN~ = ™
- h - - me " - ] I
DV-486 = - = S o REzg 8 8 3INS 3 3
@ ~ o = - " b g i w - oW\ ﬂ -
expl  stdl3c = = o 8 oo = 'L-]j»- i «i A[E\LN 2 a
| | 1 ]
SAMPLE DEC. & 'vT ! ol e ’
date Mar 7 7009 dfrg a00. 436
solvent cDCl13  dn H1
file exp  dpwr 34
ACQUISTITION dof L]
sfrq 100.703 dm vyy
tn Cl3  cmm w

DISPLAY
sp -0.7
wp 20137.9
vs 120
8C o
we 250 —=
hzmm B80.55%
ig 500.00 — o
rfl 8780.1 \
rfp 7753.3
th 2 1e
ins 100.000

—
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o oo w W CANWNONNOMNIT LW
-0 o KR = N TNODODRALVNLVTODADOD D
DV-519 2= 09 < RNy eeenrnNnoRl
NN NN w N NNNAMAMAHAAARAA000
expl stdlh LJ LJ | |\|J \Q\LU LU L)
SAMPLE DEC. & VT
date Mar 25 2009 dfrgq 400.446
solvent CDC13 dn H1
file exp dpwr 30
ACQUISITION dof [}
sfrq 400.446 dm nnn
tn Hl dmm
at 2.502 dmf
np 30016 PROCESSING
sw 5998.8 1b 1.00
fb 3400 wtfile
bs 4 proc ft
topwr 52 fn 65536
pw 7.8
dl 1.000 werr
tof wexp
nt 100 wbs wft
ct 4 wnt
alock n
gain 4
FLAGS
il n
in n
dp y
DISPLAY
sp .3
wp 4204.5 — o
vs as
sc 0 —
:c 250
Zmm 16.82
is 110.18 1f Me
rfl 3869.9
rfp 2899.2
th
ins 1.000
nm no ph
—_ e S S
x
L e e e e S e e e B B B B e e B 5 B B B B Sy B B S S S S S S S B S Y o A N L
3 8 7 6 5 a 3 2 1 0 ppm
B o ] o
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~ - SN~ o w woew- o wad Mo N~ fud
) ~ - Mo - ~ [l o QM -~ ogTn =] ™

Dv-519 R ~ sess @ S meen weese a =
~ @ W oo ® @ o NN W Tovew -
) < CRCENE] - =3 NNNKN mNNNN -

exp2 stdl3c ~ - e kel - kU) | ku) l |

SAMPLE | DEC. & VT l LLJ I

date Mar 25 2009 dfrg 400.446

solvent cDC13 dn H1

file exp dpwr 34

ACQUISITION dof o

sfrq 100.703 dm yyy

tn Cl3 dmm w

at 0.800 dmf o0

np 38 PROCESSING

sw 24154.6 1b

fb 13400 wtfile

bs 4 proc ft

tpwr 59 fn 65536

pw 6.5

dl 2.000 werr

tof 1539.2 wexp

nt 10000 wbs

ct 128 wnt

alock n

gain not used

1 n

n n

dp y

DISPLAY

sp =

wp 22151.8

vs

sc 0

we 250

hzmm 88.61

is 500.00

rfl 8787.4 - (o]

rfp 7753.3

th 3 p—

ins 100.000 M

nm no e

P 1f
rlvll|||||]ll|||||v||||||]l!l|||||||l||v]||vl|||v|l||||y|v!v]lv|\|Y||w||vvl|v|ll|!|||Tllvv]|l|||||||‘!!!l||||||
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exp? stdlh
SAMPLE
date Apr 13 2008
solvent cDpCl3
file exp
ACQUISITION
sfrq 400.446
tn H1
at 2.502
np 30016
sw 5998.8
fb 3400
bs a
tpwr 52
pw 7.8
dl 1.000
tof 0
nt 100
ct
alock n
gain 4
FLAGS
il n
in n
dp y
DISPLAY
sp -200.3
wp 4204.5
vs 50
sc
we 250
hzmm 16.82
is 500.00
rfl 3869.5
rfp 2899.2
th

™~ < -
- o @ <
- o - o<
LX) NN
DEC. & VT

dfrq 400.446

dn 1

dpwr 30

dof 0

dm nnn

dmm

dmf 20
PROCESSING

b 1.00

wtfile

proc ft

fn 65536

werr

wexp

whs wft

wnt

—7.240
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exp8 stdl3c
SAMPLE
date Apr 13 2009
solvent cpci3
file ex|
ACQUISITION
sfrq 100.703
tn Cc13
at 0.800
np 38648
sw 24154.6
fb 13400
bs a
tpwr 59
pw 6.5
dl 2.000
tof 1538.2
nt 1000
ct 84
n

DISPLAY

sp -1000.5
wp 24153.9
vs a0
sC 0
wc 250
hzmm 20.12
is 500.00
rfl 1001.2
rfp 0
th 3
ins 100.000
nm  no

DEC. & VT
dfrq 400.446
dn H1
dpwr 34
dof [}
dm yyy
dmm w
dmf 00
PROCESSING
1b
wtfile
proc ft
fn 65536
werr
wexp
wbs
wnt
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oo v w oNT® TOAMIBOODNVNTOMNMOD ANV RAD A NTNTWDDNNON
1) N - weNo CTANNNMANNADNOAONDN TN LNV HOOONT HODIWW O
DV-551 2 a0 - nooe LN NERNNCeeRLLENNNNNNAART2RRDRQ
NN NN w ST o NNNNNNSmMMMeMeMMMMMMMMM NS~ ~S50000000
exp2 stdlh U U W \'\\KLL)//
SAMPLE DEC. & VT
date Apr 13 2009 dfrg 400.446
solvent cpCci2 dn
file exp dpwr 30
ACQUISITION dof 0
sfrq 400.446 dm nnn
tn H1  dmm
at 2.502 dmf 2
np 30016 PROCESSING
sw 5998.8 1b 1
fb 3400 wtfile
bs 4 proc ft
tpwr 52 fn 65536
pw 7
dl 1.000 werr
tof wexp
nt 100 wbs wft
ct 16 wnt
alock n
gain a
FLAGS
il n
in n
dp Yy
DISPLAY
sp -200.3
wp 4204.5
vs 5
sc OEt
we 250
hzmm 16.82
is 500.00
rfl 3869.3 o)
rfp 2899.2
th
ins 1.000
nm no pl
!
/ I J _
T T T T T T e T T T — T T L — T R —
9 8 6 5 a4 3 0 ppm
- o o e - B w
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DV-551 < < wenn N N nNee o Lonen e @
& 2 R S 3 ININENES 3 s Q8. Z 25
exp3 stdl3c = - g = e uJ) LU "i l"i
SAMPLE LEC. & VT L\L\LJ |
date Apr 13 2009 dfrgq 400.446
solvent CDC13 dn H1
ile exp dpwr 34
ACQUISITION dof 0
sfrq 100.703 dm vy
tn Cl3 dmm w
at 0.800 8900
np 38648 PROCESSING
sSw 24154.6 b 1
fb 13400 wtfile
bs 4 proc t
tpwr 59 fn 65536
pw 6.5
dl 2.000 werr
tof 1539.2 wexp
nt 10000 wbs
ct 196 wnt
alock
gain not used

dp v [ “
DISPLAY
sp 0.2

wp 20137.9
a0

0
we 250
hzmm 80.55
is 500.00
rfl 1001.2 —
S OEt

| l
] | A | u
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5.109
528
512
496
249
233
216
724
707
690
673
656
623
608
591
574
557
541

1.206

1.200

1.191

NSNS NN N NN N
gy N\
SAMPLE DEC. & VT
date Apr 13 2009 dfrq 400.446
solvent CDC13 dn H1
file exp dpwr 30
ACQUISITION 1 o
sfrq 400.446 dm nnn
tn Hl  dmm
at 2.502 dmf
np 30016 PROCESSING
sw 5998.8 1b 1
fb 3400 wtfile
bs 4 proc ft
tpwr 52 fn 65536
pw 7.8
dl 1.000 werr
tof 0 wexp
nt 100 wbs wft
ct wnt
alock n
gain L)
FLAGS
il n
in n
dp y
DISPLAY
sp -200.3
wp 4204.5
vs 50 -
sc 0 P
we 250 — CN
hzmm 16.82
is 470.24 1i
rfl 3869.3
rfp 2899.2
th
ins 1.000
nm no pl
T T T T T T T T T T e e B B s s B e B i S AL E B s S
] 8 6 5 a 3 2 1 0 ppm
s v o w
2.29 1.00 2.33 2.34 2.47
2.30 2.30 2.39 2.42
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o LR ow ] @ Nowm © wwa w <
~ e T @ - No® T A N o =

ov-550 s ane ee @ ® meee ¥ wes & o
«Q - o0 =] =] NNOw - et ] -

exp5 stdl3c ud a5 = =g = =1 '\ij Fl’ NlNL“J' '-i —i

SAMPLE DEC. & vT U J LJ

date Apr 13 2008 dfrq 400.446

solvent CDC13 dn H1

file dpwr 34

ACQUISITION dof [}

sfrg 100.703 dm yyy

tn Cl3 dmm w

at 0.800 o

np 38648 PROCESSING

sw 24154.6

fb 13400 wtfile

bs 4 proc ft

tpwr 59 fn 65536

pw 6.5 1l

dl 2.000 werr

tof 1539.2 wexp

nt 10000 wbs

ct 128 wnt

alock n

gain not used

n s . ,
T _i . » .
op v ’ H
DISPLAY

sp -0.7

wp 20137.9

vs 40

sC o

we 250

hzmm 80.55

is 500.00 —

r?'l 8784.5

rfp 7753.3 —

th 2 — CN

ins 100.000

m no 1i

Lol ] N

|xlby|||||)|I}||vl|1!|[$v1|IV|lrllv||l|||l|r1|l|x|!l||llTxylva|II|||lvv||11|||||||vr||lvv
T T 1

180 160 140 120 100 80 60 40 20 ppm
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NOMWOUMOAADNONTOILTOVOASNEIFONMOOADODWAN O HFOVOVOITLT—ATANTNS> DO~ OVOOSN~O
MADONOCTMOOMEOWMONWWMOAANMOOMOEK TN O A DADANNOWAOALAOANDOEHL ONOMS ANMM WO
DO LTOMNAAAOONNWOONN— O~ OO MO ANNAOONNOWOOW NANAA—FON—HOON
LIS ITTONOOONONNNNNNNNNN S NANANNNNNAFOOOO I ITIAAAO
CurrentbataParal;etl;ré\f\l\l\l\l\l\{\l\l\l\l\l\f\l\l\l\l\l\l\[\l\l\mmm MMM MOMOMMOMO®M e
NAME 19.03.2009
EXPNO
PROCNO
F2 - Acquisition Parameters
Date_ 20090319
Time
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
™ 32768
SOLVENT CDC13
NS 24
Ds 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 45.2
DR 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
DO 1
CHANNEL f1
1H
10.00 usec
-2.40 dB
400.1528010 MHz
F2 - Processing parameters
SI 16384
SF 400.1500165 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
Nac_A_2"7
Das—-4-37
rr i
s S J J
T T I T I T T T T T T
10 9 8 7 6 & 4 3 2 1
/J : /J \ \ \
N{v|0o o oo (r\ ™|
RITl= 3 28 & @
N N e I el e
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Current Data Parameters oo~ OM DH®AN~M
NAME 19.03.2009 =<0 TH TN NO™ O o N O ®w o~ o o~
EXPNO 2 . . . . . — [ R=RCR=Y w = ™ —
PROCNO 1 wwn o~ ~ ~SWnLMmo o ¢ o . .
- < < MmN NNNNNA A < oS~ o ® o ~
o o~ e e e R I I ] o ~rssrs ™M N - -
F2 - Acquisition Parameters
Date_ 20090319
Time
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
™D 65536
SOLVENT cpcl3
NS 81
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz

AQ 1.4418420 sec
RG 64

DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1

DO 1 [T b

======== CHANNEL f1

! '
P1 10.30 usec I

NUC1
PL1 1.00 dB
sFol 100.6288660 MHz
= CHANNEL f£2
CPDPRG2 waltz16
NUC, 1H
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.70 dB
PL13 18.70 dB
SFO2 400.1516010 MHz
F2 - Processing parameters
sI 32

SF 100.6178145 MHz
WDW EM
SsB [

1B 3.00 Hz
GB 0

BC 1.00

— 1| il JJL U L

T frerTT [T T B T AR | T T I T T B

1 ‘ | ,
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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OANT NN QT OO ~E 3 o NS ™
Dv-632 SESERRRRERIINLNC 3 P 23558555
NRNRNNRNRNNNNRNNNNN© o ~ -
expl stdlh I
. S e
SAMPLE DEC. &
date Jul 17 2009 dfrg 400.346
solvent CDC13 dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrg 400.446 dm nnn
tn Hl1 dmm c
at 2.502 dmf 200
np 30016 PROCESSING
sw 5988.8 1.00
fb 3400 wtfile
bs 4 proc Ti
tpwr 52 fn 65536
pw 7.8
dl 1.000 werr
tof 0 wexp
nt 100 wbs wft
ct 20 wnt
alock n
gain
FLAGS
il n
in n
dp y
DISPLAY
sp - .3
wp 4204.5
vs a0
sc ]
we 250
hzmm 16.82
is 645.32
rfl 3869.9
rfp 2899.2
th 4
ins 1.000
nm no ph
T T T T - T T T
E] 8 1 0 ppm
P i — e - [
0.93.23 1.03 2.40 2.43
1.18.15 2.31 2.37
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N SeNwmeIEeN o N - = T o o
0w e SedweNeasn < @ & wo woo
DV-632 nne exmTeeenn » < bt an 2 =
Lo —mcRaNCcTTMO w ~ © W W~
exp2 stdl3c .-:: 2:::::::: it '\i“'\ 7“‘ 7 Fi
| P
SAMPLE DEC. & VT L ‘\'\L[ J))/J \u)
date Jul 17 2008 dfrqg 400. 446
solvent cDC13  dn H1
file exp dpwr 33
ACQUISITION dof 0
sfrq 100.703 dm yyy
tn Cl3 dmm
at 0.800 dmf 880
np 38648 PROCESSING
sw 24154.6 1b 1.0
fb 13400 wtfile
bs 4 proc ft
tpwr 59 fn 65536
pw 6.5
dl 2.000 werr
tof 1539.2 wexp
nt 1000 wbs
ct 120 wnt
alock n
gain not used
FLAGS
il n
U L
dp y
DISPLAY
sp -0.7
wp 20137.9
vs a0
sc 0
wce 250
hzmm 80.55
is 500.00
rfl 8777.1
rfp 7753.3
th 2
ins 100.000
nm no ph

F

LA B e e LA N S B B e L B e S B B e B LI R B B B B T T T T T T T T T T T T T T T T

180 160 140 120 100 80 60 a0 20 ppm
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7.3815
7.3662
7.2802
7.2602
7.2405
7.2188
7.1968
7.1566
7.1476
7.1385
7.0742
7.0547
5.6889
3.1421
3.1308
3.1247
2.3109
1.5335
1.3449
1.3338
1.3270
1.3173
1.0451
1.0353
1.0287
1.0180

™
Current Data Parameters
NAME 28.03.2009
2

EXPNO
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090328
Time

INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG
TD

SOLVENT
NS

z
e

s

c

usec
usec
K
sec

CHANNEL f1
NUC1 1H
P1 10.00 usec
PL1 -2.40 dB
SFO1 400.1528010 MHz

F2 - Processing parameters

sI 16384

SF 400.1500169 MHz
EM

WDW

SsB 0

LB 0.00 Hz
GB 0

PC 1.00

Das-Me

10 9 8

N
-

ppm

- @ -
‘.J:
2.04 "

7
2.03

2.01
3.00
272
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W ~ N~ OO0 WO
Current Data Parameters LY o nenaNeons - 928387 i 58 b
NAME 28.03.2009 LB A~ O~ OnO oo . [ C . L N
EXPNO 7 TS M O ONNNNN A A ™ ~r~©w o® — o ~
PROCNO 1 — — LR R e R e e ] o ~Se~ ™M N N~ —
F2 - Acquisition Parameters
Date_ 20090328
Time
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
D 65536
SOLVENT cpc13
NS 115
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 64
DW 22.000 usec
DE 6.00 usec
TE 300.0 X
D1 2.00000000 sec
d11 0.03000000 sec
DELTE T i1 o (e
TDO 1

10.30

1.00
100.6288660

= CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00
PL2 -2.40
PL12 15.70
PL13 18.7
SFO2 400.1516010

s

SF 100.6178128
WDW EM
SSB 0
LB 3.00
GB 0
PC 1.00

F2 - Processing parameters
1 327

M
JJ

L1 J

190 18

0

T T I
170 160 150

AR T T

140 130 120

20

—
ppm



7.4127
7.4039
7.3964
7.3381
7.3323
7.3305
7.3213
7.3163
7.3090
7.2722
7.2629
7.2571
7.2513
7.2414

Current Data Parameters
NAME 13.04.2009
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090413
Time 16.08
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930

TD 32768
SOLVENT CDC13

NS 24

DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 64

DW 78.000 usec
DE 6.00 usec
TE 300.0 K
Dl 2.06000000 sec
TDO 1

PL1 -2.40 dB

SFOl 400.1528010 MHz
F2 - Processing parameters

sI 16384

SF 400.1500165 MHz
WDW EM

SsB [

LB 0.00 Hz

GB 0

PC 1.00

10.00

usec
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7.1812
5.7416
5.7353

3.1697
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3.1357
3.1291
3.1260
3.0690
3.0658
3.0553
3.0530
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3.0343

1.3779
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Current Data Parameters

— ® © O~ o~
g . ~ o ISECRER-) ~ o ~ N O o~ o~ n n
NAME 24.03.2009 . PR N o~ Mo wom - < ~ o
EXPNO 1 oo M N o~ o o . . . . .
PROCNO 1 <« MM NN — n ~~ 0o o © o o~
- - e — o ~e s (2R — —

—— 126.30

T~ 125.22
——122.42

F2 - Acquisition Parameters
Date_ 20090324
Time 16.03
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
D 65536
SOLVENT cpel3
NS 60
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
aQ 1.4418420 sec
RG 64
DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
™9 1 e A M -
= CHANNEL fl ==
13¢
10.30 usec
1.00 dB
SFOL 100.6288660 MHz
======== CHANNEL f2 ===== ===
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.70 dB
PL13 18.70 dB
SFO2 400.1516010 MHz
F2 - Processing parameters
sI 3276
SF 100.6178151 MHz
WDW EM
sSB [
LB 3.00 Hz
GB 0
PC 1.00

M | | L

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

T ARanan T T T
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O M- <t OO <O @0 o o© AN O
DO~ WM O O o O © O N N~ o

g Seanawegn® S S SRS
=] — © 00 <t M O~ O o~ o~ w0 0 W — W™

Current.Data Parameters S o029 999 === MO m A

NAME DV-451-2

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20090219

Time 17.25

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG 29pg

TD 32768

SOLVENT H20+D20

NS 615

DS 0

SWH 45045.047 Hz

FIDRES 1.374666 Hz ! II. I[A Ll y e L % ’ gl Aad A AN A " Lo th Juaky

A 0.3637748 sec X [t ‘ o B HA A

RG 4096

W 11.100 usec

DE 6.50 usec

TE 296.7 K

DL 3.00000000 sec

411 0.03000000 sec

DELTA 2.90000010 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec 2a

Pl 4.80 usec O

PL1 0.00 dB

CPDPRG2 waltzl6

Nuc2 15 " . Al TN bl adased Ak -

PCPD2 92.00 usec L v s nad e

PL2 120.00 dB

PL12 11.30 dB

PL13 14.00 dB

SF02 599.2029960 MHz

F2 - Processing parameters

SI 65536

SF 150.6689675 MHz

WDW EM

SSB 0

LB 3.00 Hz

GB 0

PC 0.50

1D NMR plot parameters

cX 20.00 cm

cy 4.50 cm

F1P 200.000 ppm

F1 30133.79 Hz - sl WA ™ " - o " ey

F2P 0.000 ppm o R " i -

F2 0.00 Hz [ T T T T T T T T T T T T T T [T T O T T T [T T T T T [ T O O I T oo

Fauct 10.00000 ppn/cm ppm 180 160 140 120 100 80 60 40 20

HZCM 1506.68958 Hz/cm
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Cirrent Cata Farase
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P
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TOTULANMMDIO ~ o N ~N w M-
NNHHTM
13¢ OBSERVE SSETEIRSSS RS 8 8 s 32
S35838R883 RRR 88 & & IR
exp3 stdl3c HC Hl’-l‘ ]‘ ]JJJJ kl) s | I I l l
’ X
SAMPLE DEC. & VT
date Mar 5 2009 dfrq 400.446
solvent CcDC13 dn H1
fil dpwr 34
ACQUISITION dof [}
sfrq 100.703 dm vy
tn Cl3 dmm w
at 0.800 8800
np 38648 PROCESSING
sw 24154.6 1
fb 13400 wtfile
bs 4 proc ft
tpwr 59 fn 65536
6.5
dl 2.000 werr
tof 1538.2 wexp
nt 10000 wbs
ct 588 wnt
alock n
gain not used l J
" i PP AN A e oo Wy y o
in n
dp
DISPLAY
sp -0.7
wp 20137.9
vs 30
sc 0
wc 250
hzmm 80.55
is 500.00
rfl 8780.1 2b
rfp 7753.3
th 3
ins 100.000
nm no ph
Me
H l k
TP L . FIRTTROY " "
TSP o e ol vl Whiinh i i et NP " o by

Jhdel e - ' IL

w ey v

| IS U B O B L L L L L O O O U O N B D N B B I e B e

180 160 140 120 100 80 60 a0 20 ppm
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DV-516
expS5 stdl3c
SAMPLE
date Mar 21 2009
solvent cpcl3
file exp
ACQUISITION
sfrg 100.703
tn C13
at 0.800
np 38648
sw 24154.6
fb 13400
bs 4
tpwr 59
pw 6.5
dl 2.000
tof 1538.2

@ -

Mo

o~ @

™o

© o

==}

DEJ. |& vT
dfrq 400. 446
dn H1
dpwr 34
dof 0
dm yyy
dmm w
dmf 8800
PROCESSING

1b
wtfile
proc ft
fn 65536
werr
wexp
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77.322
77.000

\__76.685
—38.405
—_36.077
—_31.179

— 26.867
—23.061

133

131

128

128

124
,—114.995
\—-114.790

/—

DISPLAY
sp -0.7
wp 20137.9 )
vs 100
sc 0
we 250
hzmm 80.55
is 500.00
rfl 8778.6
rfp 7753.3 2c
th 2
ins 100.000
nm no ph
F
N —
" , Ld ] J ) J
W o y Y P Ay W o o MO AANAN "
LS L L L L B L e o S R R LI L B B e e
180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME DV-520
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090323
Time 22.03
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG z9pg

D 32768
SOLVENT H20+D20

NS 6144

DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 2048

DW 11.100 usec
DE 6.50 usec
TE 302.3 K
jut 3.00000000 sec
di1 0.03000000 sec
DELTA 2.90000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

CPDPRG2 waltzl6

NuC2 1H
PCPD2 92.00 usec
PL2 120.00 dB
PL12 9.00 dB
PL13 14.00 dB
SF02 599.2029960 MHz
F2 - Processing parameters
SI 65536

SF 150.6689647 MHz
WDW EM

SSB 0

LB 3.00 Hz
GB 0

PC 0.50

1D NMR plot parameters

CX 20.00 cm
(w'¢ 15.00 cm
F1P 200.000 ppm
F1 30133.79 Hz
F2P 0.000 ppm
F2 0.00 Hz
PPMCM 10.00000 ppm/cm

HZCM 1506.68958 Hz/cm

ppm
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140.036
139.107
138.737
133.855
131.539
128.342
128.238
124.741

77.210
76.998
76.786

_— 38.394
—— 36.038
— 31.106

— 26.890
— 23.057

2d

IHH
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ppm
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~ X LWNONDDOO MM N O W w - N M
e N NOOORANOM N O NY HORQ®
DV-529 @ T OnugwLoan nee ne e=sws
~ W oWV WLMMANT NN O gu - N0 M
o T ITMMMOONNN NNN m MmaNN
exp2 stdl3cm~ oA - I\l) ll | LJ |
SAMPLE | DEC. & VT | kl* kl JJ J/l)
date Mar 27 2009 dfrg 400.446
solvent cDC12 dn H1
file exp dpwr 34
ACQUISITION dof 0
sfrq 100.703 dm yyy
tn C13 dmm w
at 0.800 dmf 8900
np 38648 PROCESSING
1.

DISPLAY

sp -0.7

wp 22151.8 |] | l |
vs 40

O

mewﬂmbp T T H Jﬁl ———

| LI L L L L L L L L B L L B e B e |

200 180 160 140 120 100 80 60 40 20 ppm
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~ TNH BT DN wow AN N @
3 TND MO NNNN ~oa @w N o N
DV-553 i en eegenn nee e @2
~ POV N NTOM NN © Qw o N M
o MMM MM NNNN NNN mm ™ o~ o~
exp8 stdl3c - kel ] L‘) k ’ | I |
SAMPLE DEC. & VT | LJ J L J I\kI\J
date Apr 18 2009 dfrg 400.446
solvent cbC13 dn H1
file exp dpwr 34
ACQUISITION dof 0
sfrq 100.703 dm yyy
tn Cl3 dmm
at 0.800 0
np 38648 PROCESSING
sw 24154.6 0
fb 13300 wtfile
bs 4 proc ft
tpwr 59 fn 65536
pw .
FLAGS
" " R Ll I
op ey v ol "
p
DISPLAY
sp -0.7
wp 20137.9 )
vs 70
sc 0
wc 250
hzmm 80.55
is 500.00
rfl 8779.3

e

) - L L

" " hadd

LS L L L L L L L L O L L L O O O B I

180 160 140 120 100 80 60 40 20 ppm
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w MTowmooMam™ N oW o~ W w QN W 3
m DONHN DT NXD NS D 4 o w T o o <
Dv-552 @ mseanbenan nee 8 se e 4 °
@ LWOoORTM~DRF ST NN © =3 Qv - N M -
exp8 stdl3c = Se8852888s '“""\ @ "I"i "'i 'T “I "i
LU W
date May 27 2009 Jjlxh undef ined
solvent CDC13 mult undef ined
sample undef ined SPECIAL
ACQUISITION temp not used
sw 24154.6 gain not used
at 0.800 spin not used
np 38648 PROCESSING
bs 4 1b 1.00
dl 2.000 fn 65536
nt 10000 SPECTRUM
ct wp 53.9
TRANSMITTER sp -1024.6
tn rp -78.7
tof 1539.2 1 ~-305.4
tpwr ai no ph
pw 6.500 REFERENCE
DECOUPLER rfl 8778.6
dn H1 rfp 7753.3
dof 0 PLOT l | |
33 258 !

undef ined
PP 17.500 —

] lJIL e

LR B I S L L L L L L B L e e L B
T T T T T T

220 200 180 160 140 120 100 80 60 a0 20 ppm
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o NTOWLNT - © o o o N -0 m o in
bv-ssa § 28882333 ¢ ¢ 58S 82 228 7
w DOWMN- N T @ o NN WO Q w - ~N m
expl stdl3c S RNIRIS NS = = "I\'\Ij "I"i 'T “l “I‘
SAMPLE DEC. & VT ‘ LJ LKLJ I J '
date Apr 22 2009 dfrg 400.446
solvent CDC13 dn H1
file exp dpwr 34
ACQUISITION dof L]
sfrq 100.703 dm yyy
tn Cl3 dmm w
at 0.800 dmf 8900
np 38648 PROCESSING
sw 24154.6 1b 1.00
fb 13400 wtfile
bs 4 proc ft
tpwr 59 fn 65536
pw 6.5
dl 2.000 werr
tof 1538.2 wexp
nt 10000 wbs
ct 1052 wnt
alock n
gain not used
FLAGS J.
L " » " W W L - "
.. " y " iy e VA o
dp y 1 T
DISPLAY
sp -0.2
wp 20137.8
vs a0
scC 0
wc 250
hzmm 80.55
is 500.00
rfl 1001.2 i
rfp [ 2i
th 3
ins 100.000
nm no ph
CN

e L :..ﬂ’ e i, A A AP OV i s

1 Ll I .. )

¥ - v oy Lo g ol L o " \ i )

vvlv]v¥|||lvxv|vvlv|ll!l1;|vl|!||1}1|v|]|Vv|]I!vlirlII])VIV|||VVr¥vv1|vlvv]lv!l[lvvl]!v!v[vvv|yvvfﬁ
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NFOVOHNOVMMNAAAAONMMDETEOOMMM O N0~ OO ~FOVEONTO TN
NSO ANONMNIT=MONODOITOVOMOMNM®DMOWM < <O O™ < = CRXITONDO NN~ >
TAAAHON W MANLOOOONNITITANNOCOONN=OTANMN A DN ® SOOI MM A O™
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Current Data Parameters

NAME 20.03.2009

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20090320

Time 7

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 2930

™ 32768

SOLVENT cocl3

NS 24

DS 0

SWH 6410.256 Hz

FIDRES 0.195625 Hz

nQ 2.5559540 sec

RG 114

DW 78.000 usec

DE 6.00 usec

TE 300.0

D1 2.00000000 sec

D0 1
CHANNEL £1 2j

NuC1 1

Pl 10.00 usec

PL1 ~2.40 dB

sFo1 400.1528010 MHz

F2 - Processing parameters

ST 16384

SF 400.1500165 MHz

WOW EM

ssB 0

8 0.00 Hz

B 0

BC 1.00
T I I T T

10 9 8 5 4 3 2 ppm
JH ] ] |} j
VA AN FAWAN UL
(@ <) (e} (= =)
S 1S5 © 3|
It N I

[Syae)




Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

t s OMALOEMAITOVLL TN A
g e s LRI E EERERTE - s o o=
EXPNO 2 WM—HOONIOE~OVITrMOO N N N :
PROCNO 1 TETTOOMONNNNN NN A ~r~ 0 o - ©
R i A A A A A e~ - "o«
F2 - Acquisition Parameters .
Date_ 20090320
Time 9.13
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
™ 65536
SOLVENT cocl3
Ns 500
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
a1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHRNNEL 7Y ===te=s 1
NUC1 13c
Pl 10.30 usec
PL1 1.00 dB
SFo1 100.6288660 MHz
—mcc== CHANNEL £2 ========
CPDPRG2 waltzl6 -
NUC2 1H
PCPD2 90.00 usec N \ /
PL2 -2.40 dB
PL12 15.70 dB
PL13 18.70 dB
SFO2 400.1516010 Mz ¢
F2 - Processing parameters 2]
sI 32768
SF 100.6178049 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
BC 1.00 U
T e

L LULLL H” [ ]L .

T T T T T T T I T T I I [ T

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




Current Data Parameters

NAME 29.03.2009

EXPNO 4

PROCNO 1

F2 - Acquisition Parameters

Date_ 20090329

Time 23.00

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 2930

TD 32768

SOLVENT CcDC13

NS 14

DS 0

SWH 6410.256 Hz

FIDRES 0.195625 Hz

AQ 2.5559540 sec

RG 144

DW 78.000 usec

DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec

TDO 1
CHANNEL f1

NUC1 1H

Pl 10.00 usec

PL1 -2.40 dB

SFOl 400.1528010 MHz

F2 - Processing parameters

SI 16384

SF 400.1500168 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

Das-4-49
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7.4204
7.4017
7.3719
7.3538
7.3354
7.2407
7.2211
7.2028
7.1490

N 7.1289
7.1076
7.0877
6.3713
6.3386
6.3148
6.2952
6.2753
6.1133
6.1035
6.0953
6.0808
6.0710
3.4253
2.6354
2.6180
2.6038
2.5862
2.5215
2.3342

T

10

-
&~

1.62

ppm



Current Data Parameters
NAME
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29.03.2009 MPINODOS—OO MO O~

13,2009 HNTOONO~~OOIME T ®OM INE=X: < oo o
EXPNO 5 L m O W0 w ™ o —
PROCNO 1 OCMOO - VIO WOWTMO N o N N N M

SLTITOMOMOOMOMOMNNNNNNA ~r~ 0 o — o -
F2 - Acquisition Parameters A A A A A A A A A A A A A ~ee N DA N
Date_ 20090329
Time 23.04
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
™ 65536
SOLVENT cpCl3
NS 320
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec lh
DELTA 1.89999998 sec
Dy A Il L LL T |
e CHANNEL £1 oo I 1
NUC1 13c
31 10.30 usec
PL1 1.00 dB —_—
SFO1 100. 6288660 MHz
======== CHANNEL £2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.70 dB
PL13 18.70 dB
sFo2 400.1516010 MHz 2k
F2 - Processing parameters
sI 32768
SF 100.6178027 MHz
WDW EM
ssB 0
LB 3.00 Hz
GB 0 Me
BC 1.00 ———
Das-4-49 Il “m 1

1
190 180

. L m,”, | MLU i .

T \aRas \AARE nani RBARRRARRS RARRRARRARS RanR;

140 130 120 110 100 90 80 70 60
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O VO~ LVWNONONILIILTOIIONMOMPDWOANNOD~OM O A On T OO
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TOOMOMONNNNNNNNAAAAAOOO O OO NON—AAAO OO ™M O WY WYWOWnwunwmw
Ll e T S el e e el e o S e A e Xe Ve JVe Ve JiVe BN Ve Ve Ve BN IVe Ve Vo) ™M NANNNNNNN
Current Data Parameters
NAME 25.03.2009
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090325
Time 11.19
INSTRUM spect
PROBHD S mm DUL 13C-1
PULPROG 2930
™D 32768
SOLVENT cDCl13
NS 24
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec —
RG 7
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
DO 1
CHANNEL f1
NUC1
Pl 10.00 usec -
PL1 -2.40 dB
sFO1 400.1528010 MHz
F2 - Processing parameters
SI 16384
SF 400.1500164 MHz cl
WDW EM
ssB 0 N ——
LB 0.00 Hz
GB 0
BC 1.00
Das-4-45
/ /g
I T I YT T T T T
10 9 8 7 6 5 4 3 2 ppm
|
| | ) 1
(o]0 | (w| ] N
0| ® cllel “'. -
<<l lenll ! o~ ol
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CNSTHOROVAMV T T nO
Current Data Parameters A NOSEEHOOOMTOWS W o o r~ (=)} @
25.03.2009 . . e IESRC] ™ - o
EXPNO 1 WMOO®ITN®E®©WOIDMO O ) N N
LLLIOOOOMNNNNNN A r~r~ 9o o — w0
PROCNO 1 A A A A A A A A A A A [ - ™ N
F2 - Acquisition Parameters
Date_ 20090325
Time 11.08
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
™ 65536
SOLVENT cocl3
Ns 130
DS 0
SHH 22727.273 Hz
FIDRES 0.346791 Hz
a0 1.4418420 sec
RG 57
DH 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
DO
i AL NS d koo it
L=CHANNEL f1 ==dm=a== ' 10 0 R
NuC1 13c
Pl 10.30 usec
PLL 1.00 dB
sFo1 - 100.6288660 MHz
N\, 4
N
PL13 18.70 dB 2]
sFoz 400.1516010 MHz
F2 - Processing parameters
sI 32768
SF 100.6178021 Miz
WDW EM
ssB o
LB 3.00 Hz Cl
B 0 ————
BC 1.00
Das—-4-45
A F; e N N n " - " . WP W orioh M
M Ay g el i e g v irtiny Yol Ny A ¥ y y 4
FrTRTY PRV IR oPP) M PO SRRy W Y TRCROTD .J._.L.th “;L Jl““l‘[\u b AR B A ey JL A A o A L; .}A l PR W NYRE gy T
dal aa il b 1) AP " o eh i o il T L Y dedad i o bl o e i il W My A P ey i

T |
190 180 1

Bans

140

AR
I N

130

T I A A T i | \ > 1 \ IARRRRSSRN) R . 1 1
70 160 150 120 110 100 90 80

20V



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

2208
7.2160

7.

F2 - Acquisition Parameters
Dazé 200 11

B

/N

—m=n CHANNEL

400.1%

F2 = Processing pa

DV-814
- __J ] I M’Ll_—.&_l —L
[ — - | B S Ea S S :
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= oo = =1
WD Mmoo - e o ay o
E R GE=REr R - M u
& ©4 o 00— o= o
R R ]
- —

— 85.479
2

76.999

76.787

-<??

3

3
—— 32.418
— 23,622

— 15.741

3a
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Current Data Pa
NAME 5

7.3821
7.3784
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== W

NOWOHAAT MO0 TN AT OOV~ MO WO~ O
IO —HOAN®OTO WO HATNTOANMTOOOAMLN WO~
NNN—HO OO W oM OITNOOAI~TLMWOWIMNHONSLOM
MOMMOMMANNNNO O OO VWOV YWOoOOoOOOAANNN
L e e I e e e e e NANNNNNNNNNNN A

.10.2009
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20091105
Time 16.38
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
™ 32768
SOLVENT cpc13
NS 20
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
A0 2.5559540 sec
RG 322 Et
DW 78.000 usec
DE 6.00 usec
TE 300.0
D1 2.00000000 sec
DO 1
'
= CHANNEL f1 3a
1H
10.00 usec
-2.40 dB
400.1528010 Mz
F2 - Processing parameters
sI 16384
SF 400.1500164 MHz
WDW EM
ssB 0
LB 0.00 Hz
GB 0
BC 1.00
DV-806 - - - - -
JL
T T I I I I I i I i
)

3.99
112=
.00 =
02
4.09°
2.07
214

14 - N+

5 -

3.35

ppm
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Current Data Parameters

NAME 5.11.2009

EXPNO 2

PROCNO i

F2 - Acquisition Parameters

Date_ 20091106

Time

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 29pg30

™D 65536

SOLVENT cpel3

NS 810

DS 0

o YT

FIDRES 0.346791 Hz

AQ 1.4418420 sec

RG 57

DW 22.000 usec

DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec Et

dl1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CHANNEL f1
13C

NUC1

Pl 10.30 usec 3a'
PL1 1.00 dB
SFO1 100.6288660 MHz
CHANNEL 2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.70 dB
PL13 18.70 dB
SFO2 400.1516010 MHz

F2 - Processing parameters
1 32

SF 100.6177996 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00

DV-806

e JIL . iy

T | T T IAARRASEARSY Aanass

IAARRARSRRS \aaaa T T T T T T

T I
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SOOI NO TO®DMS®©O
TOMTOANOO N O © ) © v~ o o ~
HOMSTNMWO WS © o © [N N s o o« ©
NOWOWO T MO OO ™ ~ o Mmoo O W ™
P 3 w ™ ~ - ] o
OV HO®O®O~WMmM . . .. . : .
TOMOONNNNNNNN <« ~ 0 o~ o o o
ek aka ke R ke R R R ] o ~ ~ MmN N —

Current Data Parameters

WY

——_ — 77.0006
——— 76.6833

30.10.2009

EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20091030
Time 22.15
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

TD 65536
SOLVENT CcDC13

Ns 316

Ds 0

SWH 22727.273 Hz
FIDRES 0.346791 Hz
RG 57

DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

PL13 18.70 dB
SFO2 400.1516010 MHz
i BHRGRSRAISRA JMALA
ST 32768
SF 100.6178025 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
DV-800
. J. J L I
. [ — I — IR [ , | ,
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NHMALORONNODI WS o~ - NS NN oM B Ww Yo
NOCNHOORTMNHORD < @ oxNSON 2RO KNobToO®
Dv-573 eenbenANAAAASS @ 2 eddann S4e oOmmaca
NANNNNNNNNNNNNN » L) NNN NN N P R
L Wi U uUw
SAMPLE DEC”
date Apr 30 2009 dfrgq 4007446
solvent CDC13 dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrq 400.446 dm nnn
tn H1 dmm c
at 2.502 dmf 200
np 30016 PROCESSING
sw 5998.8 1b 1.00
fb 3400 wtfile
bs 4 proc ft
tpwr 52 fn 65536
pw 7.8
dl 1.000 werr
tof wexp
nt 100 wbs wft
ct 48 wnt
alock n
gain 4
FLAGS
i n
in n
dp y
DISPLAY o—
sp -200.3 —_—
wp 4204.5 —_—
vs
sc 0 o
we 250 4b
hzmm 16.82
is 8634.29
rfl 3869.3
rfp 2899.2
th
ins 1.000
nm no pl
-
L B R LA A B B B B S B s T T T T T T T B
9 8 7 6 3 2 1 0 ppm
e i o o L e
1.88 2.08 1.0 2.30 2.26 .32
1.11 3.06 20 2.28 2.32
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w BMOILCNNMWL ~T O o~ nweow- - ©w © - N bl
© BNNSONIMM O QD ~ HORNM ~ 2T b v o
Dv-573 @ renTnesenaes = Reen - A
e ONLHOIIJAINLOM < NNGW o~ o~ N o -
©w FTMOMMONNNNNNNN o NANNN w m o~ N - -
exp2 stdl3c - o uJ) | I ] |
SewpLE bec. & vr LW
date Apr 30 2009 dfrg 400.446
solvent CcDC13 dn H1
file exp dpwr 34
ACQUISITION dof 0
sfrq 100.703 dm yyy
tn C13 dmm
at 0.800 0
np 38648 PROCESSING
sw 24154.6
fb 13400 wtfile
bs 4 proc ft
tpwr 59 fn 65536
6.5
dl 2.000 werr
tof 1539.2 wexp
nt 10000 wbs
ct 1432 wnt
alock
gain not used “ I
FLAGS I
“ nl T—— - L‘ illl A b " | .
- W A A g
dp y [
DISPLAY
sp -0.7
wp 20137.9
vs 38
sc 0
we 250
hzmm 80.55
is 500.00
rfl 8779.3
rfp 7753.3
th 2
ins 100.000
nm  no pl
. AN " o

|
N T L X | | V- g

- i ot Y oy et . s o o

AL AL AL L LI L L L L L N S O L L B B e e e

180 160 140 120 100 80 60 40 20 ppm
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MMTNONOOMTINS WO (v SWANNNN RN BN NN W@
TNNHO A DTN AR = SgweoNW XX NOowwsm

DV-577 DAL T O N O =3 SR BBNNW R mmmooo
NNNNNNNNNNNNNS r) NNNNNNN - P ke

s
\_1.852
/=
\__1.361
I~

_

expd stdlh DEC&[}K&U\U))/ KL )/)

SAMPLE A4

date May 2 2009 dfrg 400.2346
solvent cDC13 dn H1
file exp dpwr 30

ACQUISITION dof 0
sfrq 400.446 dm nnn
tn H1 dmm c
at 2.502 dmf 200
np 30016 PROCESSING
sw 5998.8 1b 1.00
fb 3400 wtfile
bs 4 proc ft
tpwr 52 fn 65536
pw 7.8
dl 1.000 werr
tof 0 wexp
nt 100 wbs wft
ct 20 wnt
alock n
gain

FLAGS
n
in n
dp y
DISPLAY

sp -200.3
wp 4204.5
vs 100
sc 0
we 250
hzmm 16.82
is 11566.80
rfl 3869.3
rfp 2899.2
th 6
ins 1.000

nm no ph

—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 e S
] 8 7 6 5 a4 3 2 1 0 ppm
L e - s e oy
2.28 2.02 1.08 2.38 2.40 2.16
7 3.12 2.05 3.38 2.19



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

o BULANMONGT O o~ = noo v NV T o d

= COTOTOTAND T ot < HoN A WO M = ™ @
DV-577 ™ nunTMunoooNILOM w Mowm MANWw o ™ L

~ SRLLHOIRINWL MM < NN Ow oNG® & @ o

o TOMMMNNNNNNN @ NNNN MNN N o~ -
exp5 stdl3c ~ ] U/D [LJ | |

date s:':;LEZ |2lll]9 dfl‘qDEC. . 30.446 \I\IK\KKKlJ)))

solvent CDC13 dn H1
file exp dpwr 34

ACQUISITION dof 0
sfrq 100.703 dm vyy
tn Cl3 dmm w
at 0.800 dmf 8900
np 38648 PROCESSING
sw 24154.6 1b 1.0
fb 13400 wtfile
bs 4 proc t
tpwr 59 fn 65536

6.5
dl 2.000 werr
tof 1539.2 wexp
nt 10000 wbs
ct 688 wnt
alock n
gain not used
L L) ’ v " P A v " " ¥
dp
DISPLAY
sp -0.7
wp 22151.8
vs 30
sc [
we 250
hzmm 88.61
is 500.00
rfl 8785.2
rfp 7753.3
th 3
ins 100.000 Me
nm no pl
y L ¥ o " » wth Y » i

| |
| L Hl |

LRI LA L L L L L L L L L L L N L L O e e

200 180 160 14D 120 100 80 60 a0 20 ppm



Dv-599

exp5  stdlh
SAMPLE

date May 18 2000

solvent copciz

file ex
ACQUISITION

sfrg 400. 446
n H1
at 2.502
np 30016
S 5998.8
fb 3a00
bs 14
tpwr 52
P 7.8
dl L.000
tof

nt 100
<t (1:3
alock n
gain

FLAGS
il n
in n
dp ¥
DISPLAY

sp -200-2
wp 4204.5
Vs 1z0
8C o
we 250
hzmm 16.82
is 2095.32
rfl 3B69.7
rfp 2800.2
th

ins 1.000
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mhﬂ@ammnngQ-—-on o M N> S e R A R P ) S
FANMAEANS T NN S ® o [ P 3P W W W™
mulmmmu_‘ﬂ\l——i—i—i—:llr: D_i [ BN N ] e MMM ss
B A N M A A w NN o
sy UL U
- LN L ! A L L
~ - - e o i
DEC‘?&E}\“\\‘ ’/; - =
dfrg ani-Aa6
dn H1
dpwr 20
dof [
om nnn
mm <
dmf 200
PROCESSING
b 1.
wtfile
proc ft
fn 65536
werr
wexp
whe wft
h r Q
> D
X D d-de
Me
o
\
n
/ 4 :
u |
L Sl
—T—————r—— = T - -
8 7 6 a 3 2 1 o ppm
2.07 2.08 1.00 2.14 2.30
1.08 2.00 2.26 2.3 2.32
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- DT o T m e MM e - ™SS = o M oMmom o
- R R RN ™~ No @M ~ W o e &~
DV-548 7 e A br et “ Lefiche g Toe e =
5 SE555888R4TC E RREE sg8z =
exps  &tdl3c - 4 N
| | k | Ll | ,,\LJ J [
SAMPLE ' DEC. & WT s e A -
date May 18 2000 dfrg a00. 346 e ~
solvent cDC12  dn H1
file exp  dpwr 3a
ACQUISITION dof 0
sfryg 100.703 om Yy
tn Cl2 cdmm w
at 0.800 dmf 8900
np 38648 PROCESSING
B 24154.6 b 1.00
fb 12400 wtfile
b q roc ft
tpwr 59 ?n 65536
P 6.5
dl 2.000 werr
tof 15389.2 wexp
nt 10000 whs
ct 920 wnt
alock
gain not used
FLAGS |
0 a |
T m ad r
dj v ] E
DISPLAY i I
sp -1027.5 O
wp 24153.9 |
Vs an
sC 0 |
we 250 .
hzmm 10.95 —
is 500.00 ~>p
r;'l 8781.5
rfp 7753.3
ot 2 X D d-4c
ins 100.000
nm  no o pl O
| Me
|
[ (o]
] =
|
‘ | |
| | |
| L u \ " |
L o o ot S — : - F— T =TT T T TTT . T E—— S —
220 200 180 160 140 120 100 an 60 an 20
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py-s78 TR UNTOOTTOTEER

v U WY

536
515
417
397
240
166
148
139
131
123
110
099
092
081
5.988
888
874
859
819
804
788
921
906
890
875
859
391
380
373
364
078
068
061
050

date May 2 2009 4
solvent 13 dn
e exp dpwr 30
ACQUISITION dof 0
sfrq 400.446 dm nnn
tn H1 dmm c
at 2.502 dmf 200
np 30016 PROCESSING
sw 5998.8 1b 1.00
fb 3400 wtfile
bs 4 proc t
tpwr 52 fn 65536
7.8
dl 1.000 werr
tof 0 wexp
nt 100 wbs wft
ct 20 wnt
alock n
gain
FLAGS
il n
in n
dp y
DISPLAY
sp -200.3
wp 4204.5
vs 500
sc 0
we 250
hzmm 16.82
is 666.74
rfl 3869.0
rfp 2899.2
th
ins 1.000
ai no ph
.
r / /
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[T T T T ] T
9 8 7 6 5 a4 3 2 1 0 ppm
B o o e e
3.11 3.06 2.25 2.20 2.09

2.05 1.00 2.20 2.1a
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NSNS~ MMN © o~ «Q nwoxdo ™ o~ S o ~N
NN WLWEMANSDSIMON = 4 HONOD N m o & ™

bv-578 Rehe@csnsese < @ meew oN @ e °
SN HMDIAINLOND o = NNOwT oSN N o o
TMMMMNNNNNN - - @ NNNN M~ N - -

exp8 stdl3c el ik R R R R R ] - kl)) i ! | |

sampLE beC. & v SNNNSEESFFP .

date May 2 2009 dfrg 400.446

solvent CDC13 dn H1

ile exp dpwr 34

ACQUISITION dof 0

sfrq 100.703 dm yyy

tn Cl3 dmm w

at 0.800 dmf 8900

np 38648 PROCESSING

sw 23154.6 1b 1.00

fb 13400 wtfile

bs 4 proc ft

tpwr 59 fn 65536

pw 6.5

dl 2.000 werr

tof 1539.2 wexp

nt 10000 wbs

ct 312 wnt

alock n

gain not used

i1 n

™ "

dp y

DISPLAY

sp -0.7

wp 20137.9

vs 30

sc 0

we 250

hzmm 80.55

is 500.00

rfl 8786.0

rfp 7753.3

th 4

ins 100.000

nm no p !

|
| ‘ . l
L -
le!|IV||v"v||y‘1vv|x|ll||VVIIVIvy'vll]l!v1|y|l“|l||[rvvv|vv!|yv|yv‘[!l|l]vxv|;|vl‘lvv’vvwv[!vvrj
180 160 140 120 100 80 60 a0 20 ppm
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=
@
DV-579 M
w
eupl  stdlh |
SAMPLE
dale May & 2009
solvent cocla
file Jexport/home/~
chem/rsl/vas 5~ dof
7O-H.Fi
ACQUISITION
sfrg a00. 336
tn H1
at 2.502
np 0016
sw 5998.8
fo Fa00
hs a
tpwr 52 werr
[ 7.8 wexp
dl 1.000 whs wit
tof 0 wnt
nt 100
ct 24
alock n
gain a
FLAGS
il n
mn n
ap ¥
DISPLAY
sp =200.3
wp az04.5
v 5
sC o
we 250
hzmm 16.-82
i 1634.62
rfl I6H. 8
rfp 28049.7
th
ins 1.000
nm no  ph
) /
|
| ! i
o . o Lo . I | U I S S VRS A
LI S S S S L B e e L T T | LI | L — L LA I S e T
9 8 7 6 Kl a 3 z 1 0 ppm
[— I - L [ - .
2.00 2.01 1.00 2.26 ?.18

1.06 2.02 Z2.21 2.21 7.13



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

N dTMoNONNWLSM - wowm NWw N ]
W AOLVILO LN - HONM® ON N @ 1]
DV-579 N FuAenoncesa e Mewew 2N @ F 2
L oONUVLNHINOBOMON - NNOw 2N N o -
T TOMMOMNNNNNN o [NENININS MmN N -
exp2 stdl3c e R e R T R R I e gy - kl)J I I I l
sanpLE vEC. & v I LU
date May 6 2009 dfrgq 400.4346
solvent CDC13 dn H1
file exp dpwr 34
ACQUISITION dof 0
sfrq 100.703 dm yyy
tn Cl3 dmm w
at 0.800 0
np 38648 PROCESSING
sw 24154.6 ]
fb 13400 wtfile
bs 4 proc ft
tpwr 59 fn 65536
6.5
dl 2.000 werr
tof 1539.2 wexp
nt 10000 bs
ct 440 wnt
alock n
gain not used
FLAGS
il n
™ L
dp y
DISPLAY
sp -0.7
wp 20137.9
vs 32
sc o
we 250
hzmm 80.55
is 500.00
rfl 8783.8
rfp 7753.3
th 2
ins 100.000
nm no ph

]
L IMHj

]vv||]vvuu|||w|z;ruvlv|1|1||vy,|vuu|v||||wxuuy;vxu]rv|;|1||y|xxyxyxvrw;,v:|r|||v;yvvvva||[1vvvy1vyvj
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- NHOOHLNIWLNNDT LN~ o o~ nwomo
™ TOI~NOMOONTNLWLT NN e N o~ @DWLNN
Dv-575 e seclsnsenwasanss nee S snad
% L L EEEEE RN EEET RRE g CEEE
exp8 stdl3c - R e R R R R R R R e R R kl) 4 NNL‘]N
o bec. 4 vr WU N
date May 1 2009 dfrq 400.446
solvent CDCI3 dn H1
file exp dpwr 3.
ACQUISITION dof ]
sfrgq 100.703 dm yyy
tn Cl3 dmm w
at 0.800 dmf 8!
np 38648 PROCESSING
sw 24154.6 1b 1
fb 13400 wtfile
bs proc ft
tpwr 59 fn 65536
6.5
dl 2.000 werr
tof 1539.2 wexp
nt 10000 wbs
ct 820 wnt
alock n
gain not used
i - D - ‘- ) "
™ Las " W Auskane,
dp
DISPLAY
sp -1026.1
wp 24153.9
vs 40
sc 0
we 250
hzmm 10.73
is 500.00
rgl 8780.1
rfp 7753.3
th a 5b
ins 100.000
nm no ph
” ' OMe
(o)
(8,

L

g has M e " 9

LANLNLL D L L L L L L L L L L I A

220 200 180 160 140 120 100 80 60 40 20 ppm



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2010

5. 262

b.25€020

RQ 1.9530228 sec
23

299.9 X
L. 50000000 sec
0.00000000 e
0.01500000

s £l mmmm————

H
10.50 usec
Q.00 dB
59520200960 MH=
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g VITMHANONDIIODITRIAID o w R R
CHHONTOINIDLDLLIOT Hoa LNOT O
DV-581 @ ongeueenauyeanTs nee Qe qw
5 228585887880 8888 NN SRR
exp2 stdl3c - e e B R R e I I I I I I '\Gj NN‘TNN
swe | o av W) N
date May 5 2009 dfrq 400.446
solvent CcDC13 dn H1
file exp dpwr 34
ACQUISITION dof 0
sfrq 100.703 dm yyy
tn Cl3 dmm
at 0.800 0
np 38648 PROCESSING
sw 24154.6 b oo
fb 13400 wtfile
bs 4 proc ft
tpwr 59 fn 65536
6.5
a1 2.888 werr
tof 1539.2 wexp
nt 10000 wbs
ct 220 wnt
alock n
gain not used
il n J
o " f
dp y
DISPLAY
sp -1032.0
wp 24153.9
vs 30
[}

. 7753.3
th° 3 S
ins 100.000
nm no ph Q
Me
[0}
S ——

1 I

LA LA L B L L L L L L N B B B B I 0 L

220 200 180 160 140 120 100 80 60 a0 20 ppm
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L] M0 e 0 DN RT3 OWNG woa
- wq:ﬂmwmﬂsmﬂmumm-ﬁgﬁ :‘ng:
DV-612 “ GmEeneeTaIaNSSRYeTT iy
[ W OTAD W WD O DN DN o e G P P WSS [
- - FEMOMOMMO N NNNNNNDN L
expb  stdl3c - .--.—1.—<-—1-—|<.--—1-—-—-~._‘-..--1-'—1-< ]
SAMPLE DEC. & V L LLLLLL L\L\E LlJ/J ,/,J -
date May 27 2009 dfrg a00. 446 S ==
solvent CDC13  dn H1 T =
file ey dpwr 3a e
ACQUISITION dof L]
sfrg 100.703 dm Yy
tn Cl3 dmm w
at 0.800 dmf
np 38648 PROCESSTNG
s 23154.6 b 1
b 13400 wtfile . | |
b 4 proc fi
tpwr 1] n 65536
et 6.5
dl 2.000 werr
tof 1539.2 wexp
nt 10000 whbs
ct 764 wnt
alock n
gain not used !
il n _!J_ L
LLL) " T a
dp ¥ r ~
DISPLAY
s5p -1029.8
wp 24153.9
Ve an
8C o
we 250
hzmm 8.93
is 500.00
rfl BTFR3.B
rfp 77532.3
th 3
ing 100.000 i
(X=0.58D, Y=0.63D, Z=0.61D)
L
|
|
i Hi
| | I
| L ) 1,
= . S LLLLLLLLLLS A
220 200 180 160 140 120 100 an 60 40 20 ppm
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exp2 stdl3c
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—110.390

77.322
77.000

\_76.685

28.764
28.515
27.600
27.307

P
- oec. s v LU W) N W

date May 7 2008 rq 400.4346
solvent CDC13  dn H1
file ex| dpwr 34

ACQUISITION dof 0
sfrq 100.703 dm yvy
tn Cl3 dmm w
at 0.800 dmf 00
np 38648 PROCESSING
sw 24154.6 b 1
fb 13400 wtfile
bs proc ft
tpwr 59 n 65536 |
pw 6.5
dl 2.000 werr
tof 1538.2 wexp
nt 10000 wbs
ct 360 wnt
alock n
gain not used
il n L " ™ . -
AL Raadl AL M Ak
dp y

DISPLAY
sp -0.7 —
wp 20137.9
vs 35
scC o
we 250
hzmm 80.55
is 500.00
rfl 8782.3
rfp 7753.3
th 3
ins 100.000 5d
S Q
J CN
————
] ‘ ’
LU ] . )
.m;‘vvl..-,vywy|yrvryy.yvl.yy.gvr.x,;yvv;yv.v;r(”xvvyy!yrx||.||v[1|v‘vyrv.]xy‘yxr\yywuyy,vyyv!
180 160 140 120 100 80 60 40 20 ppm
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pv-s84 L EEEL TR LTI

77.322
77.000
28.720
28.500
27.629
27.380

147
146
142
135
135
134
133
132
131
127
127
127
126
126
125
123

expl stdl3c

cate S5z s Mo oa SN

/—
\_76.685
/_2s.
=

solvent cbpCcl3

file exp dpwr

ACQUISITION dof 0
sfrq 100.703 dm yyy
tn Cl13 dmm w
at 0.800 dmf 8300
np 38648 PROCESSING
sw 24154.6 1b 1.00
fb 13400 wtfile
bs 4 proc ft
tpwr 59 fn 65536
pw 6.5
dl 2.000 werr
tof 1539.2 wexp
nt 10000 wbs
ct 208 wnt
alock n
gain not used i l ”

- Lol
dawild L L N L - " " "
. e "o e . o v " . " "
dp
DISPLAY
sp -0.7 \
wp 20137.9
vs 35
sc 0
we 250
hzmm 80.55
is 500.00
rfl 8783.8
r:;p 7753.3
t 3
ins 100.000 5e
nm no ph Q
vl l NO,
- N " Ao " oo i o -

S

N Wy w o

LI A e S e e R S O B O B L B o

180 160 140 120 100 80 60 a0 20 ppm
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COCOMAVNNDOOANKN © wouw o <o
cgermeTnoNSNndd o Hoa n 0@
DV-633-1 enwguanTuTYRaeT w nee @ i
TNNNNONMIINBOT D O ~N© © o~
TTTTIMOONNNNN N [NININ ] RN
expl stdl3c BB RI R I i i o et k) | U
sanpLE beC. 8 VT Wl LU)//) |
date Jul 22 2009 dfrg 400.446
solvent cDC13 dn H1
file /export/home/~ dpwr 33
chem/rs1/vasu/DV-6~ dof o
33-1-C.fid dm yyy
ACQUISITION dmm w
sfrq 100.703 dmf 8900
tn c13 PROCESSING
at 0.800 1.00
np 38648 wtfile
sw 24154.6 proc ft
fb 13400 fn 65536
bs
tpwr 59 werr
6.5 wexp
:il 2.000 wbs
tof 1539.2 wnt
nt 10000
ct 6248
alock n I
- o . ‘ oy Wehrvie mani AN ¢
il n
in n
d y
DISPLAY
sp =-0.
wp 20137.9
vs 80
sc 0
we 250
hzmm 80.55
is 500.00
rfl 8778.6
rfp 7753.3
th 2
ins 100.000
nm no ph
o " " " L
" " y v e o " o
!
N AL - N
L e e o 0 L S L L L L L L L L BN L B I B A
180 160 140 120 100 80 60 a0 20 ppm
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VOONWMAOAONNNMOOCANNNNE—AOOMMHAHOMMNOANTOVWOETOMNMHOWLWUSCMACTMMIPSTODNOONOOWANHADWWADAMOMAN
MO~ VANOMNEHENHOWVWOITO AT OVONOAHMMWVOVOCNMAT OV ATV O AHOLAODANOITANNIMOMNEOASOS TN NO OO
MNOMOONON—AODOEE~TOVOVOVWOLITNNAAOOIVIITOOONANANVOTNNAOONAHONDNHANANOMSOWOFOMS™WOWOnW
LSOO NOONONONNNNNANNNANNAAAATOOO A A A0 OO0 O0OO0OO0OO0OOOANNN-HHOOWMWOWOWWOWWOWOWODESSSSSSeSS
~e NN NN TNV OMMNMOMNMOMMMNMMOMOANNNNNNAAAAAAAAAAA A A A A A A A
NAME 1.9.2009

EXPNO 7

PROCNO 1

F2 - Acquisition Parameters

Date_ 20090901

Time 23.52

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 2g30

TD 32768

SOLVENT CcDC13

NS 24

Ds 0

SWH 6410.256 Hz

FIDRES 0.195625 Hz

AQ 2.5559540 sec

RG 456

DW 78.000 usec

DE 6.00 usec

TE 300.0

D1 2.00000000 sec

TDO 1

Pl 10.00 usec
PL1 -2.40 dB
SFOL 400.1528010 MHz

F2 - Processing parameters
ST 16384

SF 400.1500164 MHz
WDW EM

SSB 0

LB 0.00 Hz
GB 0

PC 1.00

DV-706

T T T T

T I T
10 9 8 7 6 5 4 3 2 1 ppm
ey i [@ER
Iv=ieN[ieN Ie=i NN 1IN




Current Data Parameters
NAME
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143.85

—145.61
T 142.26

95.42

81.21
77.32

/
=

77.00
76.69

—42.94
T 41.88

30.76
28.57
23.93

2.09.2009

EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090902
Time 17.31
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
P 56 o
SOLVENT cpe13
NS 198
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 71.8
DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
-------- CHANNEL fl ========
NUC1 c
Pl 10.30 usec
PL1 1.00 dB
SFO1 100.6288660 MHz
==m===== CHANNEL f£2 ========
CPDPRG2 waltz16

c2 1H
PCPD2 90.00 usec
PL2 -2.40 dB
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(V) NOE Spectra of compound (6).
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(V1) X-ray structure and data for compound (6).
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Table 1. Crystal data and structure refinement for 090809 Om.

Identification code 090809 0Om

Empirical formula C21 H16

Formula weight 268.34

Temperature 296(2) K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group P2(1)/n

Unit cell dimensions a=7.2738Q2) A a=90°.
b =22.9796(6) A B=101.426(2)°.
c=8.8198(2) A v =90°.

Volume 1445.00(6) A3

Z 4

Density (calculated) 1.233 Mg/m3

Absorption coefficient 0.070 mm-!
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F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 26.42°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

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

Largest diff. peak and hole
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568

0.18 x 0.15 x 0.15 mm3

1.77 to 26.42°.

-9<h<8, -28<k<28, -11<I<11
12682

2942 [R(int) = 0.0208]

99.3 %

Empirical

0.7454 and 0.7131
Full-matrix least-squares on F2
2942 /0/190

1.094

R1=0.0421, wR2 =0.1202
R1=0.0607, wR2 =0.1420

0.188 and -0.262 e.A-3
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Table 2. Atomic coordinates ( X 104) and equivalent isotropic displacement parameters (Azx 103)

for 090809 Om. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
c(1) 9461(3) 546(1) 1660(3) 85(1)
CQ2) 9309(3) 948(1) 491(2) 69(1)
C(3) 9388(2) 1534(1) 877(2) 51(1)
C4) 9342(2) 2051(1) -94(2) 45(1)
C(5) 9458(2) 2548(1) 865(2) 41(1)
C(6) 9566(2) 3114(1) 284(2) 42(1)
C(7) 9688(2) 3649(1) 1229(2) 44(1)
C(8) 10786(2) 4115(1) 929(2) 57(1)
C(9) 10870(3) 4624(1) 1767(2) 71(1)
C(10) 9880(3) 4682(1) 2923(2) 76(1)
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c(11) 9563(2) 3133(1) -1298(2) 47(1)
C(12) 9420(2) 2649(1) -2238(2) 51(1)
C(13) 9301(2) 2094(1) -1691(2) 54(1)
C(14) 9552(2) 2355(1) 2519(2) 44(1)
C(15) 9586(2) 1706(1) 2418(2) 48(1)
C(16) 9752(2) 1298(1) 3587(2) 63(1)
C(17) 9693(3) 712(1) 3182(3) 83(1)
C(18) 9402(2) 3002(1) -3684(2) 65(1)
C(19) 9537(2) 3550(1) -2635(2) 58(1)
C(20) 8691(2) 3719(1) 2405(2) 56(1)
C(21) 8796(3) 4230(1) 3246(2) 72(1)
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Table 3. Bond lengths [A] and angles [°] for 090809 Om.

C(1)-C(2)
C(1)-C(17)
C(1)-H(1)
C(2)-C(3)
C(2)-H(2)
C(3)-C(15)
C(3)-C(4)
C(4)-C(13)
C(4)-C(5)
C(5)-C(6)
C(5)-C(14)
C(6)-C(11)

C(6)-C(7)

1.372(3)
1.373(3)
0.9300
1.387(2)
0.9300
1.396(2)
1.461(2)
1.407(2)
1.4127(18)
1.4054(19)
1.5134(18)
1.3959(18)

1.4786(19)
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C(7)-C(20)
C(7)-C(8)
C(8)-C(9)
C(8)-H(8)
C(9)-C(10)
C(9)-H(9)
C(10)-C(21)
C(10)-H(10)
C(11)-C(12)
C(11)-C(19)
C(12)-C(13)
C(12)-C(18)
C(13)-H(13)
C(14)-C(15)

C(14)-H(14A)

1.388(2)
1.393(2)
1.378(2)
0.9300

1.367(3)
0.9300

1.368(3)
0.9300

1.379(2)
1.517(2)
1.371(2)
1.510(2)
0.9300

1.495(2)

0.9700
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C(14)-H(14B)
C(15)-C(16)
C(16)-C(17)
C(16)-H(16)
C(17)-H(17)
C(18)-C(19)
C(18)-H(18A)
C(18)-H(18B)
C(19)-H(19A)
C(19)-H(19B)
C(20)-C(21)
C(20)-H(20)

C(21)-H(21)

C(2)-C(1)-C(17)
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0.9700
1.380(2)
1.391(3)
0.9300
0.9300
1.553(2)
0.9700
0.9700
0.9700
0.9700
1.382(2)
0.9300

0.9300

121.53(18)
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C(2)-C(1)-H(1)
C(17)-C(1)-H(1)
C(1)-C(2)-C(3)
C(1)-C(2)-H(2)
C(3)-C(2)-H(2)
C(2)-C(3)-C(15)
C(2)-C(3)-C(4)
C(15)-C(3)-C(4)
C(13)-C(4)-C(5)
C(13)-C(4)-C(3)
C(5)-C(4)-C(3)
C(6)-C(5)-C(4)
C(6)-C(5)-C(14)
C(4)-C(5)-C(14)

C(11)-C(6)-C(5)

119.2
119.2

118.43(19)
120.8

120.8

120.29(16)
130.62(16)
109.08(13)
121.93(14)
129.62(13)
108.36(13)
122.03(13)
128.84(12)
109.05(12)

113.86(12)
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C(11)-C(6)-C(7)
C(5)-C(6)-C(7)
C(20)-C(7)-C(8)
C(20)-C(7)-C(6)
C(8)-C(7)-C(6)
C(9)-C(8)-C(7)
C(9)-C(8)-H(8)
C(7)-C(8)-H(8)
C(10)-C(9)-C(8)
C(10)-C(9)-H(9)
C(8)-C(9)-H(9)
C(9)-C(10)-C(21)
C(9)-C(10)-H(10)
C(21)-C(10)-H(10)

C(12)-C(11)-C(6)

121.70(13)
124.44(12)
117.14(14)
122.45(13)
120.38(13)
121.14(16)
119.4
119.4
120.66(17)
119.7
119.7
119.38(16)
120.3
120.3

124.11(14)
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C(12)-C(11)-C(19)
C(6)-C(11)-C(19)
C(13)-C(12)-C(11)
C(13)-C(12)-C(18)
C(11)-C(12)-C(18)
C(12)-C(13)-C(4)
C(12)-C(13)-H(13)
C(4)-C(13)-H(13)
C(15)-C(14)-C(5)
C(15)-C(14)-H(14A)
C(5)-C(14)-H(14A)
C(15)-C(14)-H(14B)
C(5)-C(14)-H(14B)
H(14A)-C(14)-H(14B)

C(16)-C(15)-C(3)
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93.15(12)
142.57(14)
122.68(13)
143.82(14)

93.46(13)
115.36(13)
122.3
122.3
103.47(11)
111.1
111.1
111.1
111.1
109.0

120.85(15)
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C(16)-C(15)-C(14)
C(3)-C(15)-C(14)
C(15)-C(16)-C(17)
C(15)-C(16)-H(16)
C(17)-C(16)-H(16)
C(1)-C(17)-C(16)
C(1)-C(17)-H(17)
C(16)-C(17)-H(17)
C(12)-C(18)-C(19)
C(12)-C(18)-H(18A)
C(19)-C(18)-H(18A)
C(12)-C(18)-H(18B)
C(19)-C(18)-H(18B)
H(18A)-C(18)-H(18B)

C(11)-C(19)-C(18)

129.26(14)
109.88(13)
118.12(18)
120.9
120.9
120.77(19)
119.6
119.6
86.82(11)
1142
1142
1142
1142
111.3

86.56(12)
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C(11)-C(19)-H(19A)
C(18)-C(19)-H(19A)
C(11)-C(19)-H(19B)
C(18)-C(19)-H(19B)
H(19A)-C(19)-H(19B)
C(21)-C(20)-C(7)
C(21)-C(20)-H(20)
C(7)-C(20)-H(20)
C(10)-C(21)-C(20)
C(10)-C(21)-H(21)

C(20)-C(21)-H(21)
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1142
1142
1142
114.2
111.4
121.24(16)
119.4
119.4
120.45(17)
119.8

119.8

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (Azx 103) for 090809 Om. The anisotropic

displacement factor exponent takes the form: -2 2[ hZ a*2Ull + .. + 2 hka*b* Ul2]
ull U22 U33 U23 ul3 ul2
c(1) 80(1) 46(1) 133(2) -8(1) 32(1) -1(1)
C(2) 62(1) 50(1) 97(1) -17(1) 18(1) -1(1)
C(3) 36(1) 48(1) 69(1) -11(1) 10(1) -1(1)
C(4) 33(1) 52(1) 50(1) -12(1) 7(1) 0(1)
C(5) 34(1) 49(1) 40(1) -7(1) 8(1) 0(1)
C(6) 36(1) 51(1) 39(1) 2(1) 10(1) 1(1)
C(7) 45(1) 46(1) 41(1) 1(1) 7(1) 2(1)
C(8) 60(1) 58(1) 55(1) 1(1) 14(1) -6(1)
C(9) 85(1) 51(1) 72(1) 2(1) 5(1) -16(1)
C(10)  114(2) 49(1) 63(1) -10(1) 11(1) 3(1)
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c(11)  38(1) 65(1) 40(1) -1(1) 10(1) 0(1)
c(12)  37(1) 75(1) 41(1) -9(1) 10(1) 1(1)
C(13)  39(1) 71(1) 50(1) -25(1) 8(1) 2(1)
C(14)  41(1) 47(1) 44(1) -3(1) 10(1) -3(1)
c(15)  37(1) 47(1) 61(1) 0(1) 11(1) -1(1)
c(16)  56(1) 59(1) 77(1) 12(1) 18(1) 3(1)
c(17) 771 56(1) 121(2) 27(1) 32(1) 7(1)
C(18)  44(1) 111(2) 40(1) -2(1) 10(1) -1(1)
C(19)  48(1) 84(1) 44(1) 9(1) 12(1) 2(1)
C(0)  70(1) 48(1) 55(1) -2(1) 24(1) 2(1)
c@l)  107(2) 54(1) 62(1) -6(1) 32(1) 11(1)
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Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 10 3)

for 090809 Om.

X y z U(eq)
H(1) 9406 152 1416 102
H(2) 9156 830 -535 83
H(8) 11474 4082 149 69
H(9) 11608 4930 1543 85
H(10) 9942 5027 3485 91
H(13) 9200 1769 -2331 64
H(14A) 10677 2501 3191 52
H(14B) 8464 2488 2902 52
H(16) 9900 1412 4616 76
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H(17) 9812 430 3951 99
H(18A) 8243 2974 -4445 78
H(18B) 10486 2941 -4152 78
H(19A) 10684 3771 2574 70
H(19B) 8441 3800 2851 70
H(20) 7938 3417 2632 68
H(21) 8126 4266 4036 86
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