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(1) Representative Synthetic Procedures:
(a) General procedure:

Unless otherwise noted, all the reactions for the preparation of the substrates were
performed in oven-dried glassware under nitrogen atmosphere with freshly distilled solvents.
The catalytic reactions were performed under argon atmosphere. DCM were distilled from
CaH; under nitrogen. THF was distilled from Na metal under nitrogen. 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 600 MHz Spectrometers
using chloroform-d as the internal standards. Aldehydes derivatives & 1-bromo-2-
iodobenzene and 2-iodo-phenol was purchased from Sigma Aldrich, Alfa Aesar company.

b) Procedure for the preparation of 1-ethynyl-2-((3-methylbut-2-en-1-yl)oxy)benzene
(1a) :
Scheme-s1
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(b-1) Synthesis of 1-iodo-2-((3-methylbut-2-en-1-yl)oxy)benzene (s-2):

To a THF solution (20 mL) of 2-iodo-phenol (2.00 g, 9.09 mmol) was added K,CO3 (2.50 g,

18.18 mmol) and 1-bromo-3-methylbut-2-ene (1.62 g, 10.9 mmol); the reaction mixture was

heated at 60 ° C for 6 h. After cooling to room temperature, the mixture was filtered through

a celite bed and extracted by ethyl acetate. The organic layer was washed with water, dried

over anhydrous MgSO4 and concentrated under reduced pressure. The residue was

chromatographed on a silica column with hexane as the eluent to afford 1-iodo-2-((3-

methylbut-2-en-1-yl)oxy)benzene (s-2) (2.52 g, 96%) as a colourless liquid.

(b-2) Synthesis of trimethyl((2-((3-methylbut-2-en-1-yl)oxy)phenyl)ethynyl)silane (s-3) :
s2
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To a EtzN (40 mL) solution of PdCI,(PPhs), (243.0 mg, 0.34 mmol ), Cul (132.0 mg, 10.7
mmol) and 1-iodo-2-((3-methylbut-2-en-1-yl)oxy)benzene (s-2) (2.00 g, 6.94 mmol) was
added ethynyltrimethylsilane (1.02 g, 10.14 mmol) slowly; the reaction mixture was stirred
at room temperature for 7 h. Ethyl acetate was added to this solution. The mixture was
washed with brine, extracted with ethyl acetate, dried by anhydrous Na,SO,, and evaporated
under vacuum. The residue was chromatographed on a silica column with hexane as an
eluent to afford trimethyl((2-((3-methylbut-2-en-1-yl)oxy)phenyl)ethynyl)silane (s-3) (1.60 g,
90%) as a colourless oil.

(b-3) Synthesis of 1-ethynyl-2-((3-methylbut-2-en-1-yl)oxy)benzene (1a) :
To a THF solution of trimethyl((2-((3-methylbut-2-en-1-yl)oxy)phenyl)ethynyl)silane

compound (s-3) (1.60 g, 6.20 mmol); was added BusNF(1.0 M THF, 6.82 mL, 6.82 mmol) at
0 °C and the mixture was stirred at 0 °C for 30 min before the addition of water (10 mL). The
solution was concentrated, extracted with ethyl acetate, and chromatographed on a silica

column to give 1,7 enyne (1a) (1.05 g, 87%) as a pale yellow oil.

(c) Procedure for the preparation of 1-ethynyl-2-(4-methylpent-3-en-1-yl)benzene (2h) :

Scheme-s2
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(c-1) Synthesis of 3-(2-bromophenyl)propanal (s-5) :
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To a suspension, in DMF (20 ml) was added NaHCO3 (1.48 g, 17.6 mmol) and additive
tetra-BusNClI (2.28 g, 7.0 mmol) was well stirred for about 20 min. Then 1-bromo-2-
iodobenzene (2.00 g, 7.0 mmol) and prop-2-en-1-ol (1.0 ml, 14.0 mmol) was then added.
The suspension stirred another 15 min before addition of Pd(OAc), (80.0 mg, 7.0 mmol). The
reaction mixture was heated at 50 °C for 2 h, then cool it to room temperature, filtered
through celite bed, concentrated and purified by silica coloumn, to yield the desired product

s-5 (1.20 g, 80%) as colorless oil.
(c-2) Synthesis of 1-bromo-2-(4-methylpent-3-enyl)benzene (s-6):

To a dry THF suspension (40 mL) of isopropylphosphonium iodide (9.70 g, 22.50 mmol)
under nitrogen atmosphere, was added n-BuLi (5.60 ml, 14.0 mmol) slowly at 0 °C; the
reaction mixture was stirred at 0 °C for 30 min before the slow addition of 3-(2-
bromophenyl)propanal(s-3) (3.00 g, 14.07 mmol). After completion of reaction, the reaction
was quenched by water, extracted with ethyl acetate, dry over MgSQO,, concentrated and
chromatographed on a silica column to give 1,7-enyne (s-6) (1.05 g, 87%) as a pale yellow

oil.
c-3) Synthesis of trimethyl((2-(4-methylpent-3-enyl)phenyl)ethynyl)silane (s-7) :

To a toluene suspension (10 mL) of Pd(PhCN),Cl;, (80.0mg, 0.20 mmol) and Cul (79.0mg,
0.41 mmol) was added P(t-Bu)s (10 % in xylene, 0.41 mmol), HN(i-Pr), (10 ml), bromo
compound s-6 (1.0g, 4.18 mmol), and trimethylsilyl acetylene (0.61g, 6.21 mmol); the
resulting mixtures were stirred at room temperature for 12 h. The resulting black mixture was
filtered through a small celite pad, concentrated, and purified by flash chromatographed, to
yield the desired product s-7 (0.81 g, 84%) as colorless oil. Desilylation of s-7 follow the
similar procedure of b-3 to afford 1-ethynyl-2-(4-methylpent-3-enyl)benzene 2h, (0.50 g, 89

%) as colourless oil.

d) Procedure for the preparation of 4-(2-methylprop-1-enyl)-1,2-dihydronaphthalene
(rn) :

s4
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Scheme-s3
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To a dichloromethane solution (60 mL) of DMF (7.5 mL, 102.6 mmol) was added PBr;
(8.77 mL, 92.34 mmol) at 0 °C slowly; the resulting solution was stirred for 45 min before
the addition of B-tetralone s-8 (5.0 g, 34.20 mmol). The reaction mixture was stirred for 20 h
at room temperature. To this solution was added cold water, saturated NaHCO3 and then
extracted with dichloromethane; the extracts were washed with saturated NaCl solution,
dried over anhydrous MgSQO,4, and concentrated under reduced pressure. The residue was
purified by elution through a short silica column to afford 2-bromo-3,4-dihydronaphthalene-
1-carbaldehyde s-9 (6.50 g, 80 %). The synthesis of s-10 follow similar procedure of
compounds c-2 to afford 3-bromo-4-(2-methylprop-1-enyl)-1,2-dihydronaphthalene s-10,
(2.40 g, 80 %).

To a THF solution (30 ml) of compound s-10 (2.0 g, 10.85 mmol) was added n-BuLi (5.20
ml, 13.02 mmol) at -78 °C; the reaction mixture was stirred at 0 °C for 30 min before it was
quenched by water. The organic layer was extracted with ethyl acetate. The ether extracts
were washed with saturated NaCl solution, dried over anhydrous MgSO4, and concentrated
under reduced pressure. The residues were chromatographed on a short silica column to
afford 4-(2-methylprop-1-enyl)-1,2-dihydronaphthalene (I11h ) (1.20 g, 86 % as pale yellow

oil.
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(1) General Procedure for Gold-Catalyzed Diastereoselective [2+2+2]-Cycloaddition of

1,7-Enynes with Corbonyl Compound.

(a) Standard Procedure for catalytic operations

(t-Bu),P(o-biphenyl)AuCl (5 mol%)

_ o
= LU AgSbFg (5 mol%)
0/\)\ DCM, 35 °C, 2h

Under argon atmosphere, A two-necked flask was charged with AuCI(t-Bu),P(o-biphenyl)
(14.0 mg, 0.02 mmol) and silver hexafluoroantimonate (9.0 mg, 0.02 mmol), and to this
mixture was added dry dichloromethane (1.0 ml). The resulting solution was stirred at room
temperature for 5 min before it was added slowly to a dry dichloromethane solution (2 mL)
of compound 1a (100.0 mg, 0.53 mmol) and benzaldehyde (113.0 mg, 1.07 mmol) through a
syringe pump over a 2 h period. At the end of addition, the resulting mixture was filtered
over a short silica bed, concentrated under reduce pressure, and eluted through a silica
column to give the desired (4S,4aR)-2,2-dimethyl-4-phenyl-2,4,4a,5-tetrahydropyrano(3,4-

c]chromene (2a) (133.0 mg, 85%) as white crystal solid.

References.

1. T. Jeffery, Tetrahedron, 1996, 52, 10113-10130
2. S. Bhunia, S.Ghorpade, D. B. Huple, R.S. Liu, Angew.Chem, Int. ed, 2012, 51, 2939 - 2942

s6



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

(111) Spectral data:

Spectral data for 1-ethynyl-2-((3-methylbut-2-en-1-yl)oxy)benzene (1a) :

Pale yellow oil, IR (neat, cm™): 3060 (m), 2952 (s), 2160 (s), 1625 (s), 1386 (m), 1271 (s),
1170 (s), 685 (s); *H NMR (400 MHz, CDCls): & 7.41 (d, J = 7.6 Hz, 1 H), 7.26~ 7.22 (m, 1
H), 6.87~ 6.82 (m, 2 H), 5.47 ~5.44 (m, 1 H), 4.58 (d, J = 6.4 Hz, 2 H), 3.24 (s, 1 H), 1.73
(s, 3 H), 1.70 (s, 3 H); *C NMR (100 MHz, CDCls): & 159.8, 137.3, 134.0, 129.9, 120.2,
119.6, 112.1, 111.5, 81.0, 80.0, 65.5, 25.6, 18.1; HRMS calcd. for Chemical Formula:
C13H140, Exact Mass: 186.1045, found: 186.1031.

Spectral data for 1-(2-cyclopentylideneethoxy)-2-ethynylbenzene (1b) :

se¥e

1b

Colourless oil, IR (neat, cm™): 3064 (m), 2960 (s), 2145 (s), 1655 (s), 1310 (m), 1275 (s),
1170 (s), 694 (s); *H NMR (600 MHz, CDCls): & 7.44 (dd, J = 7.5, 1.7 Hz, 1 H), 7.28~ 7.25
(m, 1 H), 6.88~ 6.85 (m, 2 H), 5.61 ~ 5.58 (m, 1 H), 4.58 (d, J = 6.4 Hz, 2 H), 3.26 (s, 1 H),
2.31 ~ 2.28 (m, 4 H), 1.70 ~ 1.60 (m, 4 H); **C NMR (100 MHz, CDCls): & 160.0, 148.8,
134.1, 130.0, 120.3, 115.1, 112.4, 112.1, 81.0, 80.2, 67.1, 33.8, 29.0, 26.0 (2X CH,); HRMS
calcd. for Chemical Formula: C15H160, Exact Mass: 212.1201, found: 212.1202.
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Spectral data for 2-ethynyl-4-fluoro-1-((3-methylbut-2-en-1-yl)oxy)benzene (1c) :

1c

Brown oil, IR (neat, cm™): 3055 (m), 2959 (s), 2155 (s), 1665 (s), 1320 (m), 1280 (s), 1161
(s), 689 (s); 'H NMR (600 MHz, CDCls): 6 7.11 (dd, J = 8.5, 3.2 Hz, 1 H), 6.96 ~ 6.92 (m, 1
H), 6.77 (dd, J = 9.1, 4.5 Hz, 1 H), 5.46~ 5.43 (m, 1 H), 4.55(d, J=6.6 Hz, 2 H), 3.28 (s, 1
H), 1.74 (s, 3 H), 1.70 (s, 3 H); *C NMR (150 MHz, CDCl;): 6 156.6 (d, Jcr = 386.4 Hz),
155.3, 137.8, 120.7 (d, Jcr = 24.1 Hz), 119.5, 119.4, 116.5 (d, Jcr = 22.8 Hz), 113.9 (d, Jcr =
8.0 Hz), 81.9, 79.0, 66.6, 25.6, 18.8; HRMS calcd. for Chemical Formula: C13H130F, Exact
Mass: 204.0950, found: 204.0944.

Spectral data for 2-ethynyl-4-methoxy-1-((3-methylbut-2-en-1-yl)oxy)benzene (1d) :

Me0\©\/
O/\A

1d

Pale Yellow oil, IR (neat, cm™): 3061 (m), 2955 (s), 2152 (s), 1661 (s), 1316 (m), 1270 (5),
1162 (s), 693 (s); *H NMR (400 MHz, CDCls): § 6.97 (d, J = 2.8 Hz, 1 H), 6.83 ~ 6.78 (m, 2
H), 5.48~5.44 (m, 1 H), 4.54 (d, J = 6.5 Hz, 2 H), 3.72 (s, 3 H), 3.25 (s, 1 H), 1.74 (s, 3 H),
1.70 (s, 3 H); **C NMR (150 MHz, CDCls): § 154.3, 153.1, 137.3, 120.0, 118.5, 116.1, 114.5,
112.6, 81.0, 80.0, 66.7, 55.6, 25.7, 18.10; HRMS calcd. for Chemical Formula: C;4H160,,
Exact Mass: 216.1150, found: 216.1141.
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Spectral data for 1-ethynyl-4-fluoro-2-((3-methylbut-2-en-1-yl)oxy)benzene (1e) :

1e

Brown oil, IR (neat, cm™): 3045 (m), 2945 (s), 2180 (s), 1650 (s), 1324 (m), 1160 (s), 710 (5);
'H NMR (400 MHz, CDCl3): 87.40 ~ 738 (m, 1 H), 6.68 ~ 6.56 (m, 2 H), 5.47 ~ 5.44 (m, 1
H), 4.51 (d, J = 6.5 Hz, 2 H), 3.22 (s, 1 H), 1.77 (s, 3 H), 1.72 (s, 3 H); *C NMR (100 MHz,
CDCls): 8 163.5 (d, Jor = 247.3 Hz), 161.2 (d, Jcr = 10.3 Hz), 138.4, 135.0 (d, Jcr = 10.2 Hz),
119.2, 119.0, 107.3 (d, Jcr = 8.9 Hz), 100.5 (d, Jcr = 26.0 Hz), 80.6, 79.2, 65.9, 25.6, 18.2;
HRMS calcd. for Chemical Formula: C13H130F, Exact Mass: 204.0950, found: 204.0951.

Spectral data for 1-ethynyl-4-methoxy-2-((3-methylbut-2-en-1-yl)oxy)benzene (1f) :

ﬁ(é
MeO O/\)\

1f

Pale Yellow oil, IR (neat, cm™): 3065 (m), 2956 (s), 2154 (s), 1656 (s), 1312 (m), 1272 (s),
1164 (s), 691 (s); *H NMR (600 MHz, CDCls): § 7.35 ~ 7.34 (m, 1 H), 6.42 ~ 6.40 (m, 2 H),
5.48~ 5.45(m, 1 H), 4.57 (d, J = 6.4 Hz, 2 H), 3.79 (s, 3 H), 3.18 (5, 1 H), .75 (s, 3 H),
1.72 (s, 3 H); **C NMR (150 MHz, CDCls): & 161.2, 161.1, 137.4, 134.8, 119.6, 104.9, 104.2,
99.7, 80.2, 79.5, 65.8, 55.3, 25.7, 18.2; HRMS calcd. for Chemical Formula: C;4H160,, Exact
Mass: 216.1150, found: 216.1141.

Spectral data for 1-ethynyl-3-methoxy-2-((3-methylbut-2-en-1-yl)oxy)benzene (19):
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=

PPN

OMe 19

Colourless oil, IR (neat, cm™): 3059 (m), 2953 (s), 2149 (s), 1658 (s), 1314 (m), 1265 (5),
1160 (s), 694 (s); *H NMR (400 MHz, CDCls): & 7.00 (dd, J = 6.4, 1.5 Hz, 1 H), 6.95 ~ 6.91
(m, 1 H), 6.87~ 6.84 (m, 1 H), 5.60 ~5.55 (m, 1 H), 4.58 (d, J = 7.1 Hz, 2 H), 3.81 (s, 3 H),
3.21 (s, 1 H), 1.72 (s, 3 H), 1.65 (s, 3 H); *C NMR (100 MHz, CDCls): & 152.9, 149.7,
138.1, 125.2, 123.6, 120.3, 117.4, 113.1, 80.8, 79.9, 69.7, 55.7, 25.6, 17.7; HRMS calcd. for
Chemical Formula: C14H160,, Exact Mass: 216.1150, found: 216.1133.

Spectral data for 1-ethynyl-2-(4-methylpent-3-en-1-yl)benzene (1h) :

=
%

1h

Colourless oil, IR (neat, cm™): 3040 (m), 2930 (s), 2145 (s), 1625 (s), 1320 (m), 1270 (s),
1160 (s), 690 (s); *H NMR (400 MHz, CDCls): § 7.45 (d, J = 7.5 Hz, 1 H), 7.29 ~ 7.25 (m, 1
H), 7.21~ 7.813 (m, 2 H), 5.24 ~5.21 (m, 1 H), 3.25 (s, 1 H), 2.83 (t, J = 7.4 Hz, 2H), 2.34
(9, J = 7.4 Hz, 2 H), 1.71 (s, 3 H), 1.58 (s, 3 H); 3C NMR (100 MHz, CDCls): & 144.9,
132.8, 132.3, 128.8, 128.7, 125.6, 123.6, 121.5, 82.4, 80.5, 34.8, 29.2, 25.7, 17.5; HRMS
calcd. for Chemical Formula: C14H16 Exact Mass: 184.1252, found: 184.1250.

Spectral data for N-(2-ethynylphenyl)-4-methyl-N-(3-methylbut-2-en-1-yl)benzenesulf-

onamide (1i) :
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L

|
Ts

1i

Yellow oil, IR (neat, cm™): 3035 (m), 2934 (s), 2146 (s), 1628 (s), 1322 (m), 1268 (s), 1162
(s), 686 (s); *H NMR (600 MHz, CDCl3): & 7.61 (d, J = 8.2 Hz, 2 H), 7.42 ~ 7.41 (m, 1 H),
7.26~ 7.21 (m, 4 H), 7.10 ~ 7.00 (m, 1 H), 5.15 ~ 5.12 (m, 1 H), 4.23 (d, J = 5.9 Hz, 2 H),
2.96 (s, 1 H), 2.38 (s, 3 H), 1.54 (s, 3 H), 1.35 (s, 3 H); **C NMR (150 MHz, CDCls): &
143.1, 140.6, 137.2, 137.0, 133.9, 131.4, 129.3, 129.0, 127.8, 127.7, 123.4, 118.7, 81.6, 80.2,
48.2, 25.5, 21.4, 17.4; HRMS calcd. for Chemical Formula: CyH21NO,S, Exact Mass:
339.1293,found: 339.1277.

Spectral data for 4-(2-methylprop-1-en-1-yl)-1,2-dihydronaphthalene (l111h):

=

lllh

Pale yellow oil, IR (neat, cm™): 3035 (m), 2934 (s), 1628 (s), 1322 (m), 1268 (s), 686 (s); *H
NMR (400 MHz, CDCls): § 7.27 ~ 7.19 (m, 4 H), 6.03 ~ 6.02 (m, 1 H), 5.94 ~ 5.92 (m, 1 H),
2.85 (t, J = 7.6 Hz, 2 H), 2.44 ~ 2.38 (m, 2 H), 1.97 (s, 3 H), 1.81 (s, 3 H); *C NMR (100
MHz, CDCls): & 136.1, 136.0, 135.3, 134.9, 127.3, 127.0, 126.6, 126.2, 124.1, 123.0, 28.1,
25.9, 23.1, 19.5; HRMS calcd. for Chemical Formula: C14H36 Exact Mass: 184.1252, found:
184.1255.
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Spectral data for (4S,4aR)-2,2-dimethyl-4-phenyl-2,4,4a,5-tetrahydropyrano[3,4-

c]Jchromene (2a) :
@? O
o
2a

White Solid, m. p. 116.0-117.0 °C IR (KBr, cm™): 3022 (m), 2910 (s), 1625 (s), 1268 (s),
1162 (s), 901 (s), 686 (s); 'H NMR (400 MHz, CDCls): & 7.52 (dd, J = 7.8, 1.2 Hz, 1 H),
7.38 ~7.30 (m, 5H), 7.14~7.10 (m, 1 H), 6.93 ~6.89 (m, 1 H), 6.79 (d, J = 8.2 Hz, 1 H),
6.19 (d, J=2.2 Hz, 1 H),4.26 (d, J = 9.4 Hz, 1 H), 3.92 (dd, J = 10.5, 4.8 Hz, 1 H), 3.65 (dd,
J=12.2,10.5 Hz, 1 H), 2.88 ~ 2.81 (m, 1 H), 1.42 (s, 6 H); *C NMR (100 MHz, CDCl5): &
154.4, 140.1, 128.9, 128.7, 128.4, 127.2, 124.3, 123.6, 120.9, 119.7, 117.5, 74.4, 73.3, 66.8,
38.8, 29.8, 26.1(one peak merged with others). Conformed by X-ray data.

Spectral data for (4'S,4a'R)-4'-phenyl-4a’,5'-dihydro-4"H-spiro[cyclopentane-1,2'-pyra-

no[3,4-c]Jchromene] (2b):
@% O
o)
2b

Colourless oil, IR (neat, cm™): 3022 (m), 2915 (s), 1627 (s), 1270 (s), 1159 (s), 910 (s), 690
(s); *H NMR (600 MHz, CDCl5): & 7.52 (dd, J = 7.8, 1.5 Hz, 1 H), 7.37 ~ 7.31 (m, 5 H),
7.12~7.09 (m, 1 H), 6.91 ~6.88 (m, 1 H), 6.78 (dd, J =8.2, 1.2 Hz, 1 H), 6.15 (d, J = 2.1
Hz, 1 H), 4.15 (d, J = 9.6 Hz, 1 H), 3.95 (dd, J = 10.6, 4.8 Hz, 1 H), 3.66 (dd, J = 12.3, 10.6
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Hz, 1 H), 2.89 ~ 2.84 (m, 1 H), 2.00 ~ 1.67 (m, 8 H); *C NMR (150 MHz, CDCls): & 154.3,
140.4, 128.7, 128.5, 128.2, 127.6, 127.2, 123.7, 123.5, 120.9, 119.9, 117.4, 85.5, 74.2, 67.0,
40.5, 38.8, 37.7, 24.4(2X CH2); HRMS calcd. for Chemical Formula: C,,H,,0, Exact Mass:
318.1620, found: 318.1617.

Spectral data for (4S,4aR)-9-fluoro-2,2-dimethyl-4-phenyl-2,4,4a,5-tetrahydropyrano-

‘ 0
F “, :
o
2c

Colourless oil, IR (neat, cm™): 3028 (m), 2918 (s), 1630 (s), 1275 (s), 1162 (s), 912 (s), 695
(s); *H NMR (400 MHz, CDCl3): & 7.45 ~ 7.30 (m, 5 H), 7.17 (dd, J = 10.2, 2.8 Hz, 1 H),
6.85~ 6.80 (m, 1 H), 6.73 (dd, J =9.2, 5.2 Hz, 1 H), 6.13 (d, J = 2.0 Hz, 1 H),4.24 (d, J =
10.0 Hz, 1 H), 3.89 (dd, J = 10.8, 4.8 Hz, 1 H), 3.60 (dd, J=12.4, 10.8 Hz, 1 H), 2.85 ~ 2.79
(m, 1 H), 1.42 (s, 6 H); *C NMR (100 MHz, CDCls): § 157.7 (Jcr = 218.1 Hz), 154.5, 139.9,
128.7, 128.4, 127.2, 1271, 125.6, 120.6, 118.5 (Jcr = 8.4 Hz), 115.8 (Jcr = 13.5 Hz), 109.3
(Jcr = 23.5 Hz), 74.4, 73.3, 66.9, 38.6, 29.5, 26.1; HRMS calcd. for Chemical Formula:
Ca0H19FO,, Exact Mass: 310.1369, found: 310.1373.

[3,4-c]chromene (2c):

Spectral data for (4S,4aR)-9-methoxy-2,2-dimethyl-4-phenyl-2,4,4a,5-tetrahydropyrano
[3,4-c]chromene (2d):
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| (0]
MeO /,,/©
(o)
2d

Pale yellow solid, m. p. 123.8- 124.5 °C, IR (KBr, cm™): 3033 (m), 2924 (s), 1620 (s), 1265
(s), 1156 (s), 914 (s), 685 (s); *"H NMR (400 MHz, CDCls): & 7.38 ~ 7.30 (m, 5 H), 7.00 ~
6.99 (m, 1 H), 6.73~6.72 (m, 2 H), 6.14 (d, J = 2.0 Hz, 1 H), 4.25 (d, J = 9.6 Hz, 1 H), 3.87
(dd, J=10.4, 4.8 Hz, 1 H), 3.78 (s, 3 H), 3.59 (dd, J=12.0, 10.4 Hz, 1 H), 2.86 ~2.79 (m, 1
H), 1.43 (s, 3 H), 1.42 (s, 3 H); *C NMR (100 MHz, CDCls): & 153.9, 148.8, 140.2, 128.7,
128.4, 127.5, 127.2, 124.6, 120.0, 118.3, 115.9, 107.4, 74.4, 73.4, 67.0, 55.8, 38.9, 29.7, 26.2;
HRMS calcd. for Chemical Formula: C,1;H,,03 Exact Mass: 322.1569, found: 322.1567.

Spectral data for (4S,4aR)-8-fluoro-2,2-dimethyl-4-phenyl-2,4,4a,5-tetrahydropyrano

[3,4-c]chromene (2e):
o
QE? |
F o ©
2e

Off white solid, m.p. 125.0-126.0 °C, IR (KBr, cm™): 3029 (m), 2925 (s), 1625 (s), 1275 (s),
1160 (s), 915 (s), 690 (s); *H NMR (600 MHz, CDCls): & 7.46 (dd, J = 8.8, 6.4 Hz, 1 H),
7.38 ~7.30 (m, 5 H), 6.63 (dt, J = 8.8, 2.6 Hz, 1 H), 6.50 (dd, J = 9.9, 2.6 Hz, 1 H), 6.08 (d,
J=22Hz,1H),4.25(d,J =9.5Hz, 1 H), 3.92 (dd, J = 10.6, 4.8 Hz, 1 H), 3.64 (dd, J =
12.3, 10.6 Hz, 1 H), 2.84 ~ 2.79 (m, 1 H), 1.41 (s, 6 H); **C NMR (150 MHz, CDCl3): &
162.9 (Jcr = 246.0 Hz), 155.4 (Jcr = 12.3 Hz), 140.1, 128.7, 128.4, 127.2, 126.5, 125.0 (Jcr
= 9.6 Hz), 123.9, 116.1, 108.5 (Jcr = 22.0 Hz), 104.3 (Jcr = 24.0 Hz), 74.4,73.3, 67.1, 38.6,
29.7, 26.1; HRMS calcd. for Chemical Formula: CyH19FO,, Exact Mass: 310.1369, found:
310.1375.
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Spectral data for (4S,4aR)-8-methoxy-2,2-dimethyl-4-phenyl-2,4,4a,5-tetrahydropyrano

[3,4-c]lchromene (2f) :
@?
MeO o ©
2f

Colourless oil, IR (neat, cm™): 3026 (m), 2920 (s), 1620 (s), 1265 (s), 1155 (s), 910 (s), 675
(s); *H NMR (600 MHz, CDCls): & 7.41 (d, J = 8.8 Hz, 1 H), 7.38 ~ 7.32 (m, 5 H), 6.51 (dd,
J=8.8,2.6Hz 1H),6.31(d, J=2.6 Hz, 1 H), 6.01 (d, J = 2.4 Hz, 1 H), 4.25 (d, J = 9.6 Hz,
1 H), 3.89 (dd, J = 10.5, 4.8 Hz, 1 H), 3.74 (s, 3 H), 3.64 (dd, J=12.3,10.5 Hz, 1 H), 2.84 ~
2.79 (m, 1 H), 1.41 (s, 6 H); **C NMR (150 MHz, CDCl;): & 160.4, 155.5, 140.3, 128.7,
128.3,127.2, 126.9, 124.6, 122.1, 112.7, 108.7, 101.4, 74.4, 73.4, 67.1, 55.3, 38.8, 29.7, 26.3;
HRMS calcd. for Chemical Formula: C,1H,,03 Exact Mass: 322.1569, found: 322.1571.

Spectral data for (4S,4aR)-7-methoxy-2,2-dimethyl-4-phenyl-2,4,4a,5-tetrahydropyrano

(o]
|,:
(o]
e 29

oM

[3,4-c]chromene (29) :

Colourless oil, IR (neat, cm™): 3032 (m), 2920 (s), 1624 (s), 1262 (s), 1150 (s), 923 (s), 680
(s); *H NMR (600 MHz, CDCl3): & 7.37 ~ 7.31 (m, 5 H), 7.14 (dd, J = 8.0, 1.2 Hz, 1 H),
6.86 (dd, J = 8.0, 8.0 Hz, 1 H), 6.74 (dd, J = 8.0, 1.2 Hz, 1 H), 6.18 (d, J = 2.2 Hz, 1 H), 4.27
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(d,J=9.6 Hz, 1 H), 4.03 (dd, J = 10.5, 4.8 Hz, 1 H), 3.82 (s, 3 H), 3.68 (dd, J =12.3, 10.5
Hz, 1 H), 2.88 ~ 2.86 (m, 1 H), 1.42 (s, 6 H); *C NMR (150 MHz, CDCls): & 148.8, 144.1,
139.9, 128.7, 128.4, 127.2, 127.1, 124.9, 120.4, 120.3, 115.5, 110.4, 74.4, 73.2, 67.2, 55.9,
38.4, 29.6, 26.1; HRMS calcd. for HRMS calcd. for Chemical Formula: Cy;H,03 Exact
Mass: 322.1569, found: 322.1565.

Spectral data for (4S,4aS)-2,2-dimethyl-4-phenyl-4,4a,5,6-tetrahydro-2H-benzo|[f]iso-

chromene (2h) :
©§O
2h

Colourless oil, IR (neat, cm™): 3020 (m), 2915 (s), 1620 (s), 1262 (s), 910 (s), 665 (s); *H
NMR (400 MHz, CDCls): § 7.66 ~ 7.64 (m, 1 H), 7.44 ~ 7.29 (m, 5 H), 7.19 ~ 7.05 (m, 3 H),
6.29 (d, J = 2.1 Hz, 1 H),4.32 (d, J = 9.3 Hz, 1 H), 2.74 ~ 2.70 (m, 2 H), 2.50 ~ 2.43 (m, 1
H), 1.67 ~ 1.55 (m,1 H), 1.44 ~ 1.25 (m, 7 H); *C NMR (100 MHz, CDCl5): & 141.4, 136.7,
132.7, 132.2, 129.3, 128.4, 127.9, 127.7, 127.1, 126.7, 126.0, 123.2, 77.7, 74.1, 41.2, 29.8,
29.1, 26.2, 25.3; HRMS calcd. for Chemical Formula: C;;H2,0, Exact Mass: 290.1671,
found: 290.1669.

Spectral data for (4R,4aS)-2,2-dimethyl-4-phenyl-4,4a,5,6-tetrahydro-2H benzolf]iso-
chromene (2h’) :

2h'

s16



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

Colourless oil, IR (neat, cm™): 3021 (m), 2915 (s), 1622 (s), 1260 (s), 911 (s), 660 (s); *H
NMR (400 MHz, CDCl3): § 7.38 ~ 7.25 (m, 6 H), 7.15 ~ 7.07 (m, 3 H), 5.93 (d, J = 1.2 Hz, 1
H),5.12 (d, J = 4.4 Hz, 1 H), 2.83 ~ 2.71 (m, 2 H), 2.37 ~ 2.32 (m, 1 H), 1.60 ~ 1.24 (m, 8 H);
3C NMR (100 MHz, CDCls): § 141.2, 137.4, 136.2, 136.1, 129.0, 128.2, 128.1, 127.0, 126.8,
126.1, 125.8, 123.3, 73.3, 72.3, 39.7, 30.2, 29.4, 25.0, 24.5; HRMS calcd. for Chemical
Formula: C,;H»,0, Exact Mass: 290.1671, found: 290.1672.

Spectral data for (4S,4aR)-2,2-dimethyl-4-phenyl-6-tosyl-4,4a,5,6-tetrahydro-2H-pyr-

ano[3,4-c]quinoline (2i) :

N :

Ts

2i

Pale yellow viscous oil, IR (neat, cm™): 3030 (m), 2924 (s), 1630 (s), 1360 (s), 1268 (s),
1155 (s), 925 (s), 670 (s); *H NMR (400 MHz, CDCls): & 7.81 (dd, J = 8.0, 1.4 Hz, 1 H),
7.56 (dd, J = 8.0, 1.4 Hz, 1 H), 7.42~ 7.10 (m, 11 H), 6.14 (d, J = 2.3 Hz, 1 H), 4.04 (d, J =
9.3 Hz, 1 H),3.82 (dd, J = 14.4, 4.4 Hz, 1 H), 3.05 (dd, J =14.4, 12.5 Hz, 1 H), 2.40 (s, 3 H),
2.03 ~1.95 (m, 1 H), 1.31 (s, 3 H), 1.29 (s, 3 H); *C NMR (100 MHz, CDCls): & 143.6,
139.6, 136.6, 135.6, 129.7, 128.7, 128.6, 128.0, 127.3, 127.1, 125.9, 125.8, 125.3, 123.2,
74.4, 74.3, 46.8, 36.9, 29.4, 26.2, 21.6 (Two peaks merged with others). HRMS calcd. for
Chemical Formula: C,;H27n03S, Exact Mass: 445.1712, found: 445.0809.

Spectral data for 2,2-dimethyl-2a,3-dihydro-2H-cyclobuta[c]chromene (3a) :
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0
(L

3a

Colourless oil, IR (neat, cm™): 3045 (m), 2915 (s), 1645 (s), 1286 (m), 690 (s); ‘H NMR
(400 MHz, CDCl3): 6 7.25 (dd, J = 7.6, 1.6 Hz, 1 H), 7.13 ~ 7.10 (m, 1 H), 6.87~6.83 (m, 2
H), 6.10 (s, 1 H), 4.55 (dd, J = 9.8, 5.8 Hz, 1 H), 4.08 (dd, J = 12.3, 9.8 Hz, 1 H), 2.64 (dd,
J=12.3,5.8 Hz, 1 H), 1.32 (s, 3 H), 1.15 (s, 3 H); **C NMR (100 MHz, CDCls): 6 155.5,
137.2, 133.2, 129.0, 124.2, 120.5, 119.5, 117.1, 70.4, 46.0, 44.1, 27.6, 20.3; HRMS calcd. for
Chemical Formula: C13H140, Exact Mass: 186.1045, found: 186.1046.

Spectral data for (R)-2,2-dimethyl-4-tosyl-2,2a,3,4-tetrahydrocyclobuta[c]quinoline (3i) :

0
L,

|
Ts

3i

Yellow oil, IR (neat, cm™): 3030 (m), 2924 (s), 1630 (s), 1360 (s), 1268 (s), 925 (s), 670 (S);
'H NMR (400 MHz, CDCls): § 7.76 (d, J = 2.0 Hz, 1 H), 7.57 ~ 7.54 (m, 2 H), 7.32~ 7.09 (m,
5H), 6.08 (s, 1 H), 4.60 (dd, J =12.8,5.2 Hz, 1 H), 3.33 (t, J = 12.8 Hz, 1 H), 2.39 (s, 3 H),
2.1 (dd, J=12.8,5.6 Hz, 1 H), 1.15 (s, 3 H), 1.09 (s, 3 H); *C NMR (100 MHz, CDCls): &
143.5, 139.0, 137.5, 136.6, 135.8, 129.5, 127.9, 127.0, 125.3, 125.2, 124.4, 123.9, 50.2, 45.4,
43.6, 27.1, 21.4, 20.1; HRMS calcd. for Chemical Formula: CyoH2:NO,S, Exact Mass:
339.1293, found: 339.1277.

Spectral data for (4S,4aR)-2,2-dimethyl-4-phenyl-2,4,4a,5-tetrahydropyrano[3,4-c]-
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chromene (4a) :

o
|

(o] : OMe

4a

Off white Solid, m. p. 151.2-151.9 °C (KBr, cm™): 3030 (m), 2924 (s), 1630 (s), 1360 (s),
1268 (s), 1155 (s), 925 (s), 670 (s); *H NMR (400 MHz, CDCls): & 7.52 (d, J = 8.0 Hz, 1 H),
7.31(d, J=8.8Hz,2 H), 7.14 ~7.10 (m, 1 H), 6.92 ~ 6.89 (m, 3 H), 6.79 (d, J = 8.0 Hz, 1
H), 6.16 (d, J = 2.0 Hz, 1 H),4.21 (d, J = 9.6 Hz, 1 H), 3.92 (dd, J = 10.4, 4.8 Hz, 1 H), 3.80
(s, 3 H), 3.62 (dd, J = 12.0, 10.4 Hz, 1 H), 2.88 ~ 2.81 (m, 1 H), 1.41 (s, 6 H); *C NMR (100
MHz, CDCl3): & 159.6, 154.4, 132.2, 128.8, 128.4, 127.3, 124.3, 123.6, 120.9, 119.8, 117.5,
114.1,74.4,72.9, 66.9, 55.3, 38.3, 29.7, 26.2; HRMS calcd. for Chemical Formula: C»;H2,03,
Exact Mass: 322.1569, found: 322.1519.

Spectral data for (4S,4aR)-2,2-dimethyl-4-p-tolyl-2,4,4a,5-tetrahydropyrano(3,4-

cJchromene (4b) :

(o] :Me

4b

Yellow solid, m. p. 136.5-137.3 °C IR (KBr, cm™): 3032 (m), 2915 (s), 1615 (s), 1269 (s),
1150 (s), 910 (s), 685 (s); *H NMR (600 MHz, CDCls): & 7.51 (dd, J = 8.0, 1.5 Hz, 1 H),
7.27~7.17(m, 4H),7.18~7.11 (m, 1 H), 6.91 ~6.89 (m, 1 H), 6.79 (dd, J =8.0, 1.0 Hz, 1
H), 6.16 (d, J = 2.2 Hz, 1 H),4.22 (d, J = 9.6 Hz, 1 H), 3.93 (dd, J = 10.5, 4.8 Hz, 1 H), 3.63
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(dd, J = 12.3, 10.5 Hz, 1 H), 2.87 ~ 2.82 (m, 1 H), 2.34 (s, 3 H), 1.41 (s, 6 H); *C NMR
(150 MHz, CDCls): & 154.4, 138.1, 137.1, 129.3, 128.8, 127.3, 127.1, 124.3, 123.6, 120.9,
119.8, 117.5, 74.4, 73.1, 66.9, 38.6, 29.7, 26.1, 21.2; HRMS calcd. for Chemical Formula:
C21H2,0,, Exact Mass: 306.1620, found: 306.1625.

Spectral data for (4S,4aR)-4-(4-chlorophenyl)-2,2-dimethyl-2,4,4a,5-tetrahydropyrano

[3,4-c]lchromene (4c) :
o
CE? i®
o cl
4c

Colourless oil, IR (neat, cm™): 3030 (m), 2924 (s), 1630 (s), 1360 (s), 1268 (s), 1155 (s), 925
(s), 670 (s); *H NMR (600 MHz, CDCl5): & 7.51 (dd, J = 8.0, 1.5 Hz, 1 H), 7.36 ~ 7.31 (m, 4
H), 7.13 ~ 7.11 (m, 1 H), 6.92 ~ 6.89 (m, 1 H), 6.79 (dd, J = 8.0, 1.1 Hz, 1 H), 6.17 (d, J =
2.3 Hz, 1 H),4.23 (d, J = 9.6 Hz, 1 H), 3.90 (dd, J = 10.5, 4.8 Hz, 1 H), 3.64 (dd, J = 12.3,
10.5 Hz, 1 H), 2.81 ~ 2.76 (m, 1 H), 1.42 (s, 6 H); *C NMR (150 MHz, CDCls): & 154.3,
138.7, 134.1, 129.0, 128.9, 128.6, 127.1, 124.2, 123.6, 121.0, 119.6, 117.5, 74.6, 72.7, 66.7,
38.9, 29.6, 26.2; HRMS calcd. for Chemical Formula: CyH19ClIO, Exact Mass: 326.1074,
found: 326.1066.

Spectral data for methyl 4-((4S,4aR)-2,2-dimethyl-2,4,4a,5-tetrahydropyrano[3,4-c]chr-
omen-4-yl)benzoate (4d) :

0
|

o i ~COo,Me

4d
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Yellow Solid, m. p. 156.6-157.4 °C, IR (KBr, cm™): 3025 (m), 2912 (s), 1735 (s), 1622 (s),
1340 (s), 1265 (s), 1159 (s), 920 (s), 685 (s); "H NMR (600 MHz, CDCls): & 8.05 (dd, J = 6.6,
1.6 Hz, 2 H), 7.51 (dd, J =8.0, 1.5 Hz, 1 H), 7.46 (dd, J=6.6, 1.5 Hz, 2 H), 7.13 ~7.10 (m,
1 H), 6.92 ~6.89 (m, 1 H), 6.79 (dd, J = 8.0, 1.1 Hz, 1 H), 6.18 (d, J = 2.3 Hz, 1 H), 4.32 (d,
J=9.6 Hz, 1 H), 3.90 ~ 3.89 (m, 4 H), 3.67 (dd, J = 12.3, 10.6 Hz, 1 H), 2.83 ~2.78 (m, 1
H), 1.43 (s, 3 H), 1.42 (s, 3 H); *C NMR (150 MHz, CDCls): & 166.8, 154.3, 145.2, 130.2,
130.0, 129.0, 127.2, 127.0, 124.2, 123.6, 121.0, 119.6, 117.5, 74.6, 73.0, 66.6, 52.1, 38.9,
29.6, 26.2; HRMS calcd. for Chemical Formula: C,,H»,04 Exact Mass: 350.1518, found:
350.1518.

Spectral data for (4R,4aR)-2,2,4-trimethyl-2,4,4a,5-tetrahydropyrano[3,4-c]Jchromene
(de) :

Colourless oil, IR (neat, cm™): 3015 (m), 2920 (s), 1630 (s), 1350 (s), 1261 (s), 970 (s), 655
(s); 'H NMR (400 MHz, CDCls): § 7.45 (dd, J = 8.0, 1.5 Hz, 1 H), 7.14 ~ 6.79 (m, 3 H),
6.07 (d,J=2.1Hz,1H), 4.29 (dd, J = 10.4, 4.8 Hz, 1 H), 3.62 (dd, J = 12.3, 10.4 Hz, 1 H),
3.51 ~ 3.44 (m, 1 H), 2.50 ~ 2.43 (m, 1 H), 1.33 ~ 131 (m, 9 H); *C NMR (100 MHz,
CDCl3): 6 154.1, 128.8, 126.9, 124.5, 123.6, 120.9, 117.3, 115.6, 73.1, 67.5, 65.7, 38.9, 29.6,
26.0, 19.7; HRMS calcd. for Chemical Formula: C;5H130, Exact Mass: 230.1307, found:
230.1309.

Spectral data for (4R,4aR)-4-ethyl-2,2-dimethyl-2,4,4a,5-tetrahydropyrano[3,4-c]chro-
mene (4f) :
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/,//

4f

Colourless oil, IR (neat, cm™): 3020 (m), 2916 (s), 1625 (s), 1355 (s), 1260 (s), 974 (s), 660
(s); 'H NMR (400 MHz, CDCls): & 7.46 (dd, J = 8.2, 1.5 Hz, 1 H), 7.14 ~ 6.86 (m, 2 H),
6.81 (dd, J =8.2, 1.1 Hz, 1 H), 6.07 (d, J = 2.1 Hz, 1 H), 4.30 (dd, J = 10.5, 4.8 Hz, 1 H),
3.61 (dd, J = 12.3, 10.5 Hz, 1 H), 3.67 ~ 3.22 (m, 1 H), 2.57 ~ 2.50 (m, 1 H), 1.73 ~ 1.54 (m,
2 H), 1.33 (s, 3 H), 1.30 (s, 3 H), 1.04 (t, J = 7.4 Hz, 3 H),; *C NMR (100 MHz, CDCl5): &
154.1, 128.7, 127.7, 124.7, 123.7, 120.8, 117.2, 115.6, 72.9, 70.8, 67.5, 36.9, 29.6, 26.1, 25.7,
9.8; HRMS calcd. for Chemical Formula: C16H200,, Exact Mass: 244.1463, found: 244.1469.

Spectral data for (4R,4aR)-4-cyclopropyl-2,2-dimethyl-2,4,4a,5-tetrahydropyrano(3,4-

c]Jchromene (49) :

Yellow Solid, m.p. 82.0-83.0 °C, IR (KBr, cm™): 3020 (m), 2918 (s), 1625 (s), 1352 (w),
1270 (s), 971 (s), 665 (s); *H NMR (400 MHz, CDCls): & 7.46 (dd, J = 7.9, 1.5 Hz, 1 H),
7.13~6.79 (m, 3H), 6.05(d,J=2.0Hz, 1 H), 4.59 (dd, J =10.5, 5.0 Hz, 1 H), 3.60 (dd, J
=12.4,10.5 Hz, 1 H), 2.83 ~ 2.76 (m, 1 H), 2.50 (t, J = 9.0 Hz, 1 H), 1.36 (s, 3 H), 1.26 (s, 3
H), 1.06 ~ 0.96 (m, 1 H), 0.68 ~ 0.55 (m, 2 H), 0.38 ~ 0.18 (m, 2 H) ; *C NMR (100 MHz,
CDCl3): 6 154.2, 128.7, 127.0, 124.3, 123.6, 120.8, 119.8, 117.4, 75.2, 73.4, 67.2, 38.9, 29.7,
25.8, 14.3, 3.5, 2.0; HRMS calcd. for Chemical Formula: C17H300, Exact Mass: 256.1463,
found: 256.1465.
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Spectral data for (4R,4aR)-4-cyclohexyl-2,2-dimethyl-2,4,4a,5-tetrahydropyrano[3,4-

(@)
CK?[]
O
4h

Colourless oil, IR (neat, cm™): 3020 (m), 2918 (s), 1625 (s), 1390 (w), 1265 (s), 975 (s), 680
(s); 'H NMR (600 MHz, CDCls): & 7.44 (dd, J = 7.8, 1.4 Hz, 1 H), 7.12 ~ 7.09 (m, 1 H),
6.89 ~ 6.85 (m, 1 H), 6.80 (dd, J =8.2,1.1 Hz, 1 H), 6.05 (d, J = 2.1 Hz, 1 H), 4.29 (dd, J =
10.5, 4.8 Hz, 1 H), 3.58 (dd, J = 12.3, 10.5 Hz, 1 H), 3.18 ~ 3.16 (dd, J = 9.6, 2.1 Hz, 1 H),
2.74~2.70 (m, 1 H), 1.77 ~ 1.17 (m, 17 H); **C NMR (150 MHz, CDCls): § 154.1, 128.6,
127.7,124.9, 123.7, 120.8, 120.3, 117.2, 73.4, 72.9, 67.4, 39.4, 33.4, 30.4, 29.6, 26.7, 26.5,
26.4, 25.6, 25.5; HRMS calcd. for Chemical Formula: C»oH250,, Exact Mass: 298.1933,
found: 298.1926.

cJchromene (4h) :

Spectral data for (4S,4aR)-4-(furan-2-yl)-2,2-dimethyl-2,4,4a,5-tetrahydropyrano[3,4-

cJchromene (4i) :

Yellow Solid, m.p. 114.5-115.5 °C, IR (KBr, cm™): 3018 (m), 2920 (s), 1640 (s), 1354 (s),

1255 (s), 971 (s), 685 (s); *H NMR (400 MHz, CDCls): & 7.50 (dd, J = 7.9, 1.4 Hz, 1 H),

7.43~7.42(m,1H), 716 ~7.11 (m, 1 H), 6.93 ~6.89 (m, 1 H), 6.82 (dd, J=8.2, 1.0 Hz, 1

H), 6.41 ~6.36 (m, 2 H), 6.14 (d, J =2.1 Hz, 1 H), 4.40 (d, J = 9.9 Hz, 1 H), 4.08 (dd, J =
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10.5, 4.7 Hz, 1 H), 3.62 (dd, J = 12.2, 10.6 Hz, 1 H), 3.18 ~ 3.11 (m, 1 H), 1.43 (s, 3 H), 1.40
(s, 3 H); *C NMR (100 MHz, CDCl;): & 154.3, 152.6, 142.8, 129.0, 127.1, 124.2, 123.7,
121.0, 119.6, 117.5, 110.3, 108.3, 74.6, 67.0, 66.2, 36.0, 29.5, 26.0; HRMS calcd. for
Chemical Formula: C1gH1303 Exact Mass: 282.1256, found: 282.1263.

Spectral data for (4S,4aR)-4-(furan-3-yl)-2,2-dimethyl-2,4,4a,5-tetrahydropyrano|[3,4-
c]lchromene (4j) :

4

Yellow Solid, m.p. 87.0-88.0 °C, IR (KBr, cm™): 3020 (m), 2925 (s), 1642 (s), 1352 (s),
1250 (s), 974 (s), 680 (s); *H NMR (600 MHz, CDCls): & 7.50 (dd, J = 7.9, 1.5 Hz, 1 H),
7.49 (s,1H), 7.44 ~7.43 (m, 1L H), 7.15~7.12 (m, 1 H), 6.92 ~ 6.89 (m, 1 H), 6.82 (dd, J =
8.2,1.1Hz, 1 H),6.50~6.49 (m, 1 H), 6.14 (d,J=2.2Hz,1H), 432 (d,J=9.7 Hz, 1 H),
4.01 (dd, J =10.5, 4.8 Hz, 1 H), 3.60 (dd, J = 12.3, 10.5 Hz, 1 H), 2.88 ~ 2.83 (m, 1 H), 1.41
(s, 3 H), 1.40 (s, 3 H); *C NMR (150 MHz, CDCls): & 154.3, 143.7, 140.3, 128.9, 127.1,
124.8, 124.3, 123.6, 121.0, 119.7, 117.4, 108.9, 74.2, 67.1, 65.1, 37.7, 29.6, 26.1; HRMS
calcd. for Chemical Formula: C;gH1303 Exact Mass: 282.1256, found: 282.1251.

Spectral data for (4S,4aR)-2,2-dimethyl-4-(thiophen-2-yl)-2,4,4a,5-tetrahydropyrano
[3,4-c]chromene (2K) :

D

4k
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Pale Yellow Solid, m.p. 119.0-120.0 °C, IR (KBr, cm™): 3020 (m), 2915 (s), 1625 (s), 1350
(s), 1258 (s), 965 (s), 690 (s); *H NMR (400 MHz, CDCls): & 7.51 (dd, J = 7.8, 1.5 Hz, 1 H),
7.32 ~7.31 (m, 1 H), 7.16 ~ 6.89 (m, 4 H), 6.80 (dd, J = 8.2, 1.1 Hz, 1 H), 6.16 (d, J = 2.3
Hz, 1 H), 4.60 (d, J =9.6 Hz, 1 H), 4.07 (dd, J = 10.5, 5.0 Hz, 1 H), 3.64 (dd, J = 12.2, 10.5
Hz, 1 H), 2.97 ~ 2.89 (m, 1 H), 1.43 (s, 3 H), 1.42 (s, 3 H); **C NMR (100 MHz, CDCls): &
154.3, 143.2, 128.9, 127.0, 126.5, 125.7, 125.4, 124.2, 123.6, 121.0, 119.5, 117.5, 74.9, 68.7,
67.0, 39.5, 29.6, 26.2; HRMS calcd. for Chemical Formula: CigH3150,S, Exact Mass:
298.1028, found: 298.1032.

Spectral data for (4S,4aR)-2,2-dimethyl-4-((E)-1-phenylprop-1-en-2-yl)-2,4,4a,5-tetrahy
dropyrano[3,4-cJchromene (4l) :

Off white solid, m.p. 93.5-94.5, IR (KBr, cm™): 3025 (m), 2930 (s), 1615 (s), 1650 (s), 1263
(s), 960 (s), 685 (s); 'H NMR (600 MHz, CDCls): & 7.50 (dd, J = 7.9, 1.5 Hz, 1 H), 7.35 ~
7.24 (m, 5 H), 7.15~7.12 (m, 1 H), 6.92 ~ 6.89 (m, 1 H), 6.83 (dd, J = 8.2, 1.2 Hz, 1 H),
6.49 (s, 1 H), 6.12 (d, J = 2.3 Hz, 1 H), 4.23 (dd, J = 10.9, 4.9 Hz, 1 H), 3.88 (d, J = 9.6 Hz,
1 H), 3.63 (dd, J = 12.4, 10.9 Hz, 1 H), 2.86 ~ 2.81 (m, 1 H), 1.99 (s, 3 H), 1.40 (s, 6 H); **C
NMR (150 MHz, CDCl5): & 154.4, 137.0, 136.2, 129.1, 128.9 (2X CH), 128.1, 127.0, 126.7,
124.2, 123.6, 120.9, 119.9, 117.5, 77.2, 73.7, 67.2, 34.2, 29.6, 26.2, 13.2; HRMS calcd. for
Chemical Formula: C,3H240, Exact Mass: 332.1776, found: 332.1775.

Spectral data for 2,2,4,4-tetramethyl-2,4,4a,5-tetrahydropyrano[3,4-clchromene (4m) :
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o
4m

Colourless oil, IR (neat, cm™): 3010 (m), 2936 (s), 1640 (s), 1255 (s), 956 (s), 690 (s); *H
NMR (600 MHz, CDCl3): & 7.58 (dd, J = 7.9, 1.5 Hz, 1 H), 7.12 ~ 7.10 (m, 1 H), 6.92 ~
6.91 (m, 1 H), 6.85 (dd, J = 8.2, 1.2 Hz, 1 H), 6.20 (d, J = 2.2 Hz, 1 H ), 4.24 (dd, J = 10.5,
4.9 Hz, 1 H), 3.63 (dd, J = 12.5, 10.5 Hz, 1 H), 2.69 ~ 2.66 (m, 1 H), 1.36 (s, 3 H), 1.33 (s, 3
H), 1.30 (s, 3 H), 1.27 (s, 3 H); *C NMR (150 MHz, CDCl5): & 155.4, 128.4, 124.3, 123.2,
123.1, 121.0, 120.7, 117.8, 72.0, 71.2, 67.2, 41.7, 34.7, 29.7, 29.4, 23.3: HRMS calcd. for
Chemical Formula: C16H200,, Exact Mass: 244.3288, found: 244.3286.
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X-ray crystallographic structure and data
Compound (2a)

s27




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

Table 1. Crystal data and structure refinement for 120240.

Identification code 120240

Empirical formula C20 H20 02

Formula weight 292.36

Temperature 296(2) K

Wavelength 0.71073 A

Crystal system Orthorhombic

Space group Pbca

Unit cell dimensions a=8.9306(4) A a=90°.
b =17.9709(7) A B=90°.
¢ =19.8097(8) A y = 90°.

Volume 3179.3(2) A3

Z 8

Density (calculated) 1.222 Mg/m?3

Absorption coefficient 0.077 mm

F(000) 1248

Crystal size 0.10 x 0.07 x 0.03 mm3

Theta range for data collection 2.06 to 26.40°.

Index ranges -11<=h<=11, -22<=k<=22, -20<=I<=24

Reflections collected 24248

Independent reflections 3258 [R(int) = 0.0874]

Completeness to theta = 26.40° 100.0 %

Absorption correction Semi-empirical from equivalents

Max. and min. transmission 0.9486 and 0.8565

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 3258 /0/202

Goodness-of-fit on F2 1.018

Final R indices [I>2sigma(l)] R1=0.0731, wR2 = 0.1961

R indices (all data) R1=0.1806, wR2 = 0.2528

Extinction coefficient 0.0053(17)

Largest diff. peak and hole 0.744 and -0.395 e.A3
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement
parameters (A2x 103) for 120240. U(eq) is defined as one third of the trace of the
orthogonalized UlJ tensor.

X y z U(eq)
0(1) 558(3) -224(2) 671(1) 74(1)
0(2) 5281(3) 1028(2) 1052(2) 81(1)
C(1) 149(5) -1874(2) 1686(2) 69(1)
C(2) -105(5) -1328(2) 1224(2) 66(1)
C(3) 903(4) -736(2) 1157(2) 58(1)
C(4) 1334(6) 455(3) 716(3) 108(2)
C(5) 2925(4) 409(2) 842(2) 53(1)
C(6) 3842(5) 1083(3) 848(2) 79(1)
C(7) 3746(4) 1589(2) 247(2) 53(1)
C(8) 4397(5) 1406(2) -363(2) 65(1)
C(9) 4313(5) 1867(3) -910(2) 74(1)
C(10) 3571(5) 2523(3) -858(2) 74(1)
C(11) 1397(5) -1840(2) 2099(2) 66(1)
C(12) 2398(5) -1265(2) 2022(2) 59(1)
C(13) 2201(4) -705(2) 1548(2) 49(1)
C(14) 5658(4) 607(2) 1649(2) 56(1)
C(15) 4523(4) 11(2) 1782(2) 52(1)
C(16) 3282(4) -98(2) 1428(2) 46(1)
C(17) 5783(6) 1130(3) 2245(2) 82(1)
C(18) 7174(4) 268(3) 1492(2) 77(1)
C(19) 2894(6) 2715(3) -268(3) 80(1)
C(20) 2974(5) 2255(3) 280(2) 71(1)

Table 3. Bond lengths [A] and angles [°] for 120240.

0(1)-C(3) 1.368(5)
0(1)-C(4) 1.406(5)
0(2)-C(6) 1.352(5)
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0(2)-C(14) 1.443(4)
C(1)-C(2) 1.361(6)
C(1)-C(11) 1.383(6)
C(1)-H(1) 0.9300
C(2)-C(3) 1.400(5)
C(2)-H(2) 0.9300
C(3)-C(13) 1.395(5)
C(4)-C(5) 1.445(6)
C(4)-H(4A) 0.9700
C(4)-H(4B) 0.9700
C(5)-C(6) 1.463(5)
C(5)-C(16) 1.509(5)
C(5)-H(5) 0.9800
C(6)-C(7) 1.499(5)
C(6)-H(6) 0.9800
C(7)-C(8) 1.381(5)
C(7)-C(20) 1.384(6)
C(8)-C(9) 1.366(6)
C(8)-H(8) 0.9300
C(9)-C(10) 1.356(6)
C(9)-H(9) 0.9300
C(10)-C(19) 1.360(6)
C(10)-H(20) 0.9300
C(11)-C(12) 1.375(6)
C(11)-H(11) 0.9300
C(12)-C(13) 1.388(5)
C(12)-H(12) 0.9300
C(13)-C(16) 1.475(5)
C(14)-C(15) 1.498(5)
C(14)-C(17) 1.514(6)
C(14)-C(18) 1.517(5)
C(15)-C(16) 1.327(5)
C(15)-H(15) 0.9300
C(17)-H(17A) 0.9600
C(17)-H(17B) 0.9600
C(17)-H(17C) 0.9600
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C(18)-H(18A) 0.9600
C(18)-H(18B) 0.9600
C(18)-H(18C) 0.9600
C(19)-C(20) 1.367(6)
C(19)-H(19) 0.9300
C(20)-H(20) 0.9300
C(3)-0(1)-C(4) 115.3(3)
C(6)-0(2)-C(14) 120.4(3)
C(2)-C(1)-C(11) 120.1(4)
C(2)-C(1)-H(1) 120.0
C(11)-C(1)-H(1) 120.0
C(1)-C(2)-C(3) 120.3(4)
C(1)-C(2)-H(2) 119.9
C(3)-C(2)-H(2) 119.9
0(1)-C(3)-C(13) 123.4(3)
0(1)-C(3)-C(2) 115.7(4)
C(13)-C(3)-C(2) 120.8(4)
0(1)-C(4)-C(5) 116.5(4)
O(1)-C(4)-H(4A) 108.2
C(5)-C(4)-H(4A) 108.2
O(1)-C(4)-H(4B) 108.2
C(5)-C(4)-H(4B) 108.2
H(4A)-C(4)-H(4B) 107.3
C(4)-C(5)-C(6) 120.2(4)
C(4)-C(5)-C(16) 112.0(3)
C(6)-C(5)-C(16) 112.1(3)
C(4)-C(5)-H(5) 103.4
C(6)-C(5)-H(5) 103.4
C(16)-C(5)-H(5) 103.4
0(2)-C(6)-C(5) 118.2(4)
0(2)-C(6)-C(7) 109.7(3)
C(5)-C(6)-C(7) 117.7(3)
0(2)-C(6)-H(6) 102.8
C(5)-C(6)-H(6) 102.8
C(7)-C(6)-H(6) 102.8
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C(8)-C(7)-C(20) 117.2(3)
C(8)-C(7)-C(6) 121.8(4)
C(20)-C(7)-C(6) 121.0(4)
C(9)-C(8)-C(7) 121.8(4)
C(9)-C(8)-H(8) 119.1
C(7)-C(8)-H(8) 119.1
C(10)-C(9)-C(8) 119.6(4)
C(10)-C(9)-H(9) 120.2
C(8)-C(9)-H(9) 120.2
C(9)-C(10)-C(19) 120.1(4)
C(9)-C(10)-H(10) 119.9
C(19)-C(10)-H(10) 119.9
C(12)-C(11)-C(1) 119.4(4)
C(12)-C(11)-H(11) 120.3
C(1)-C(11)-H(11) 120.3
C(11)-C(12)-C(13) 122.6(4)
C(11)-C(12)-H(12) 118.7
C(13)-C(12)-H(12) 118.7
C(12)-C(13)-C(3) 116.8(4)
C(12)-C(13)-C(16) 124.2(3)
C(3)-C(13)-C(16) 119.0(3)
0(2)-C(14)-C(15) 111.2(3)
0(2)-C(14)-C(17) 109.4(3)
C(15)-C(14)-C(17) 110.9(3)
0(2)-C(14)-C(18) 104.5(3)
C(15)-C(14)-C(18) 110.6(3)
C(17)-C(14)-C(18) 110.1(3)
C(16)-C(15)-C(14) 125.3(3)
C(16)-C(15)-H(15) 117.4
C(14)-C(15)-H(15) 117.4
C(15)-C(16)-C(13) 124.8(3)
C(15)-C(16)-C(5) 119.6(3)
C(13)-C(16)-C(5) 115.6(3)
C(14)-C(17)-H(17A) 109.5
C(14)-C(17)-H(17B) 109.5
H(17A)-C(17)-H(17B) 109.5
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C(14)-C(17)-H(17C)
H(17A)-C(17)-H(17C)
H(17B)-C(17)-H(17C)
C(14)-C(18)-H(18A)
C(14)-C(18)-H(18B)
H(18A)-C(18)-H(18B)
C(14)-C(18)-H(18C)
H(18A)-C(18)-H(18C)
H(18B)-C(18)-H(18C)
C(10)-C(19)-C(20)
C(10)-C(19)-H(19)
C(20)-C(19)-H(19)
C(19)-C(20)-C(7)
C(19)-C(20)-H(20)
C(7)-C(20)-H(20)

109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
120.4(4)
119.8
119.8
120.7(4)
119.6
119.6

Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters (A2x 103) for 120240. The anisotropic

displacement factor exponent takes the form: -2n2[ h2 a*2Ul + .. + 2 hk a* b* U12]

Ull U22 U33 U23 Ul3 U12
0(1) 66(2) 75(2) 81(2) 29(2) -28(1) -23(2)
0(2) 53(2) 89(2) 102(2) 50(2) -30(2) -19(2)
c(1) 69(3) 58(3) 79(3) 4(3) 13(2) -14(2)
C(2) 57(3) 67(3) 75(3) 2(2) -4(2) -13(2)
C(3) 57(3) 58(3) 60(2) 4(2) 1(2) -4(2)
C(4) 93(4) 96(4) 135(4) 50(3) -56(4) -31(3)
C(5) 43(2) 53(2) 64(2) 13(2) -10(2) 0(2)
C(6) 73(3) 84(3) 79(3) 35(2) -33(2) -25(3)
c(7) 53(2) 54(3) 53(2) 11(2) -11(2) -10(2)
c(8) 67(3) 57(3) 71(3) 3(2) -3(2) 14(2)
C(9) 72(3) 88(4) 61(3) 7(3) 3(2) 5(3)
C(10)  79(3) 71(3) 70(3) 27(2) -13(3) -1(3)
c(11)  73(3) 54(3) 72(3) 18(2) 12(2) 3(2)
C(12)  58(3) 58(3) 61(2) 8(2) 0(2) 2(2)
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C(13)  50(2) 48(2) 49(2) 2(2) 2(2) 2(2)
C(14)  53(2) 53(2) 62(2) 16(2) -18(2) 0(2)
C(15)  54(2) 49(2) 52(2) 11(2) 7(2) 4(2)
c(18)  47(2) 44(2) 48(2) 7(2) -1(2) 5(2)
c(17)  90(3) 67(3) 88(3) -7(3) -20(3) -9(3)
C(18)  44(2) 91(4) 98(3) 17(3) -12(2) 5(2)
C(19)  89(3) 51(3) 101(4) 8(3) -7(3) 18(3)
C(20)  80(3) 70(3) 62(3) -4(2) 5(2) 10(3)
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Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 10 3)

for 120240.
X y z U(eq)

H(1) -517 -2269 1725 82
H(2) -953 -1349 952 79
H(4A) 884 747 1075 130
H(4B) 1184 726 298 130
H(5) 3304 134 451 64
H(6) 3381 1381 1207 95
H(8) 4907 957 -403 78
H(9) 4762 1732 -1315 89
H(10) 3525 2843 -1227 88
H(11) 1558 -2204 2425 80
H(12) 3239 -1250 2298 71
H(15) 4704 -309 2142 62
H(17A) 6591 1473 2170 123
H(17B) 5975 848 2648 123
H(17C) 4864 1401 2296 123
H(18A) 7075 =77 1125 116
H(18B) 7543 12 1883 116
H(18C) 7862 655 1367 116
H(19) 2374 3162 -238 97
H(20) 2504 2392 680 85
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45045.047 Hz
1.374666 Hz
0.3637748 sec
4096
11.100 usec s
6.50 usec
298.2 K
D 3.50000000 sec é
di1 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec o =
CHANNEL f1
NUCL 13c
Pl 4.50 usec 1b
PL1 0.00 dB N
SFOL 150.6100903 MHz
CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 92.00 usec a
PL2 120.00 d8
PL12 11.30 dB
PL13 14.00 dB
SFO2 598.9029990 MHz
F2 - Processing parameters
65536
150.5935334 MHz
EM
0
3.00 Hz
0
1.00
1D NMR plot parameters
ox 20.00 cm J J
cY 4.50 cm
F1pP 200.000 ppm
F1 30118.71 Hz
F2P 0.000 ppm
F2 0.00 Hz
sl T0 0001 pr 180 160 120 100 80 60 40 20

HICH | 1505.93530 Hz/cm ppm
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ppm
7.12690
7.12159
7.11262
7.10739
6.96325
6.95797
6.94977
6.94838
6.94470
6.94309
6.93483
6.92956
6.78761
6.78009
6.77236
6.76487
5.45736
5.45501
5.44871
5.44634
5.44412
5.43534
4.55269
4.54172
—3.27887
1.74189
1.70360

Current Data Parameters
NAME DBH-C-77
EXPNO 1
PROCND 1

F2 - Acquisition Parameters
2012030

Date_
Tize 18.03
NSTRUM spect
ROMD S om QNP 1H/1
PULEROG g
™ 16384
SouveNT coc13
s 1
s 0
SHi 8389.262 Hz
FIDRES 0.512040 Hz
» 0.9765364 sec
RG 128
W 59.600 usec
DE 6.50 usec
® 295.8 X
o1 3.50000000 sec r ~
MCREST 0.00000000 sec
HCHRE 0.01500000 sec /
1 8.20 usec
2l 3.00 &8
sFol 598.3025066 Miz
F2 - Processing paraseters =
st 16384
sf 598.9000257 Miz
D 0
ss8 0 1
8 0.00 B2
@ 0 c
® 1.00
A\ J
10 MR plot parameters
X 20.00 ca
(44 12.00 e
e 10.000 ppa
Fl 5989.00 Hz
e ~0.500 ppm
2 -299.45 2
e 0.52500 ppafca
HICH 31442252 He/em

S
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b
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Current Data Parameters ok ek o Gsistoel et VTR {3
NAEME DBH-C-177
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120301
Time 18.08
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
2 32768
SOLVENT CDC13
NS 63
DS 0
WH 45045.047 Hz J
FIDRES 1.374666 Hz y A I\
) 0.3637748 sec
RG 4096
bl 11.100 usec
DE 6.50 usec
TE 296.2 K r N
Dl 3.50000000 sec
dil 0.03000000 sec
DELTA 3.40000010 sec F &
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
s=zssss= CHANNEDL fl ssssesss =
NUCL 13¢
Pl 4.80 usec
PLl 0.00 dB
sFol 150.6100903 Mz 1c
. J
z=zzzz== CHANNEL f2 ========
CPDPRG2 waltzlé
Nuc2 1H l
PCPD2 92.00 usec
PL2 120.00 d8
PL12 11.30 d8
PL13 14.00 dB
SFO2 598.9029990 MHz
F2 - Processing parameters
ST 65536
SF 150.5935424 MHz
wow M
SSB 0
LB 3.00 Hz
GB 0
BC 1.00
1D NMR plot parameters
CX 20.00 cm J “
cy 4.50 cm N
F1P 200.000 ppm : 2
F1 30118.71 Hz
F2P 0.000 ppm
F2 0.00 Hz O P N B TR I T Ul R B R R R T R T i R S R T R e R R

PPMCM 10.00000 ppm/cm
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Current Data Parameters

NAME DBH-C-151-1H
EXENO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20120731
Time 21.21
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
™D 32768 - N
SOLVENT CDCl3
NS 17 /
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz Meo /
AQ 2.5559540 sec
RG 50.8
W 78.000 usec
DE 6.00 usec
TE 300.0 K O =
D1 2.00000000 sec
TDO 1
CHANNEL £1
NUC1 1H 1d
Pl 10.00 usec
PL1 -2.40 dB N J
SFO1 400.1528010 MHz

F2 - Processing parameters i i
SI 16384 /

SF 400.1500165 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB [}
PC 1.00

DBH-C-151-1H

T T T T ——— - T T R e e - —
10 9 8 7 6 5 4 3 2 1 ppm
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Current Data Parameters
NAME DBH-C-151-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters (
Date_ 20120731
ime 21.31
INSTRUM spect /
PROBHD 5 mm DUL 13C-1 MeO /
PULPROG zgpg30
™ 65536
SOLVENT cpel3
NS 120
DS 0 =
SWH 22727.273 Hz (0]
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
DW 22,000 usec 1d
DE 6.00 usec
1= 300.0 K L
D1 2.00000000 sec
d11 0.03000000 sec |
DELTA 169993998 se e
"
======== CHANNEL fl =ssswmws
NUC1
Pl 9.70 usec
PL1 -0.50 dB
sFol 100. 6288660 MHz
mmsmmaae CHANNEL 2 sssseass
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
A
F2 - Processing parameters
s1 2
SF 100.6178074 MHz
WOW EM
SSB 0
LB 3.00 Hz
GB 0
BC 1.00
H-C-151-1
- o Y ST RO
e A M AMiasnciasssasssan AAaasaas - i RARAR T Adasaasassl
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Current Data Parameters
NAME DBH

3.2209
1.7647
1.7258

EXENO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20120429

Time 20.13

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 2930

™ 32768

SOLVENT cbel3

NS 2

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

o1 2.00000000 sec

DO 1 _

CHANNEL £1 F (0]

NuC1 10

31 10.00 usec

PL1 ~2.40

sFot 400.1528010 MHz 1e

F2 - Processing parameters ‘

sI 16384

SF 400.1500169 Mz

WOWH EM

ssB 0

18 0.00 Hz

B 0 , /

PC 1.00 / J / |
DBH-C-105

T T —— | —

9 8 7 6 5

0.9752

A..___A
o
e

2.0525
1.0616
2.0123
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164 .7699
162.2970
161.3246
161.2217

Current Data Parameters
NAME DBH-C
EXPNO 1
PROCNO 1

F2 - Aqquisition Parameters
0

___—138.0953

135.0394
134.9374

119.:1808
119.0088

107.3269
167.0172

100.6464
100.3860

Date_ 20120429

Time 20.18

INSTRUM spect

PROBHD S mm DUL 13C-1

PULPROG 2gpg30

T™D 65536

SOLVENT cpel3

NS 89

DS 0

SWH 22727.273 Hz

FIDRES 0.346791 Hz

AQ 1.4418420 sec

RG 50.8

DW 22.000 usec

DE 6.00 usec - N
TE 300.0 K

D1 2.00000000 sec

di1 0.03000000 sec

DELTA 1.89999998 sec

TDO 1 ,:::/
31 9.70 usec

PL1 -0.50 dB

SFOL 100. 6288660 MHz F =
mmmmcooo CHANNEL £2 ========

CPDPRG2 waltz16

NUC2 1H

FCPD2 90.00 usec 1e

PL2 -2.40 d8 \ J
PL12 15.10 dB

PL13 18.10 aB

SFO2 400.1516010 MHz

F2 - Processing parameters
sI 327

SF 100.6178076 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
BPC 1.00

DBH-C

80.6596
79.2286

77.0037
76.6857
65.9591

25.6732
18.2129
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— 3.18169

TT—1.72644
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Current Data Parameters
NAYE DBEH-C-102
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120426
Time 16.39

INSTRUN spect
PROBED 5 mm QNP 1H/1

PULPROG 29

™ 32768
SOLVENT <ol

NS 16

05 0

Wk 8389.262 Kz
FIDRES 0.256020 Hz
X 1.9530228 sec
BG 2

o 59.600 usec ( 3
0E 6.50 usec
TE 296.9 K

0.00000000 sec
MCWRK 0.01500000 sec

0! 200000000 sec
KCREST &

5‘,‘8.%.?91: iz Meo o

F2  Processing parameters
32768

51

SF 598.9000256 MHz 1 f

WDW ne

358 []

] 0.00 2 ~ ~
GB 0

S 1.00

HZCI( 31442252 Hz/em

Integral
1.1361
2.0097
1.0196
2.2303
3.0883
3.4255
2.8991

LA L L L L L L L BB LI L L L L L B L LB N
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ppm
161.211
161.106
99.764
80.244
79.549
77.212
77.000
76.788
—— 65.769

rent Data Parameters
DBH-C-102
2
1

—137.446
———134.840
—119.607

55.319
— 25.712
— 18.247

2
L
X

F2 - Acquisition Parameters
Date_ 20120426
Time 1$.29
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2gpg
D 32768
SOLVENT cDncl3
NS 47

0
45045.047 Hz
1.374666 Hz A Ty

0.3637748 sec
2048
1

6.50 usec
296.8 & &
50000000 sec

03000000 sec
40000010 sec
00000000 sec =

01500000 sec MeO (0]

= CHANNEL £l ===

13¢ 1f

4.80 usec

0.00 dB ~ >
150.6100903 MHz

oo w o

L

CHANNEL f2 =
waltz16

92.00 usec
120.00 dB
9.0¢ dB
14.00 dB
598.9029945 MHz

- Processing parameters
65536
150.5935375 MHz
EM
0
3.00 Hz
0
1.00

20.00 cm

4.50 cm
Flp 200.000 ppm
Fl 30118.71 Hz

NMR plot parameters l
ek A

F2P 0.000 ppm

F2 0.00 Hz RLLLE R TR LR R R RN LR RN sy L L LR LAR) L) LA AL AL LLLLALL) LALLLLLLLLLLLLLALEL) RALAAAARAALLLLLLL)

PPNCH 10.00000 ppm/cm
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0199
7.0160
7.0009
6.9969
6.9508
6.9310
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Current Data Parameters

NAME DBH-C-108-H
EXPNO 1

" PROCNO :
F2 - Acquisition Parameters
Date_ 20120501
Time 3
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
TD 32768
SOLVENT CDC13
NS 15
Ds 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2,5559540 sec
RG 32
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
TDO 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
WDW EM

SSB 0

LB 0.00 Hz
GB 0

PC 1.00

DBH-C-108-H
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Current Data Parameters

NAME DBH-C-108-13C

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20120501

Time 9.37

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zgpg30

TD 65536

SOLVENT cDcl3

NS 62

DS 0

SWH 22727.273 Hz

FIDRES 0.346791 Hz

AQ 1.4418420 sec 1

DW 22.000 usec

DE 6.00 usec - N

TE 300.0 K

D1 2.00000000 sec

dii 0.03000000 sec

DELTA 1.89999998 sec /,/’/

TDO 1 ,///’

CHANNEL f1

NUC1 13¢

P1 9.70 usec

PL1 -0.50 dB

SFO1 100.6288660 MHz O =

CHANNEL f2

CPDPRG2 waltzl6

NUC2 1H OME 1

PCPD2 90.00 usec g

PL2 =-2.40 dB

PL12 15.10 dB \. J

PL13 18.10 dB

S5R2 400, ;;;eg;o iz A piad -

F2 - Processing parameters

SI 32768

SF 100.6178181 MHz

WDW EM

SSB 0

LB 3.00 Hz

GB 0

PC 1.00

DBH-C-108-13C
s e A o TTPPREHPTORGY P , — . " P
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Current Data Parameters

NAME 02.04.2012

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20120402

Time 14.43

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 2930

TD 32768

SOLVENT cpel3

NS 22

DS 0

SWH 6410.256 Hz

FIDRES 0.195625 Hz

AQ 2.5559540 sec

RG 40.3

DW 78.000 usec

DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec

DO 1 ( B

CHANNEL f1

NUC1 1H

Pl 10.00 usec /::::’

PL1 -2.40 dB

SFO1 400.1528010 MHz

F2 - Processing parameters

sI 384

SF 400.1500166 MHz =

WDW EM

SSB 0

1B 0.00 Hz

GB 0

PC 1.00 1h

. J
DBH-C-90 .

T T A T — T T T & T
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Current Data Parameters

NAME 02.04.2012

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20120402

Time 14.48

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 29pg30

™ 65536

SOLVENT cpel13

NS 56

DS 0

SWH 22727.273 Hz

FIDRES 0.346791 Hz

AQ 1.4418420 sec

RG 912

oW 22.000 usec

DE 6.00 usec |

I1E " P e

D1 2.00800000 sec 24 =

d11 0.03000000 sec N

DELTA 1.89999998 sec

TDO 1

CHANNEL f1

Nuc1 13c //

I3 9.70 usec

PL1 -0.50 dB

SFO1 100. 6288660 MHz

CHANNEL f£2

CPDPRG2 waltzl6 =

NUC2 1H

BCPD2 90.00 usec

PL2 -2.40 dB

PL12 15.10 dB

PL13 18.10 dB 1h

SFO2 400.1516010 MHz

J

F2 - Processing parameters

SI 32768

SE 006178055 Miz " . . - N Y

MW-. wr W * v at

SsB 0

1B 3.00 Hz

GB 0

BC 1.00

DBH-C-90
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NAME DBH-C-89
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120327
Time 13.19
INSTRUM spect
PROBHD ONP 1H/1
PULPROG 29
o)) 32768
SOLVENT CDCl13
NS 16 ( )
DS 0
SWH 8389.262 Hz
FIDRES 0.256020 Hz 4
AQ 1.9530228 sec
RG 128
o 59.600 usec
DE 6.50 usec =
TE 295.9 K N
DL 1.00000000 sec |
MCREST 0.00000000 sec
MCWRK 0.01500000 sec Ts
CHANNEL f1 .
NUCL 1 1i
Pl 8.00 usec \ J
PL1 0.00 dB
SFO1 598.9029945 MHz
F2 - Processing parameters
SI 16384
SF 598.9000251 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
CX 20.00 cm
cY 10.00 cm JL
F1P 10.000 ppm Ay aJ
F1 5989.00 Hz
F2P -0.500 ppm
F2 -299.45 Hz
PPMCM 0.52500 ppm/cm
HZCM 314.42252 Hz/cm
— (O[O [0 |9 ) =1 Al and =2 ) Jon
s 0 || N[ Bl o o I o |~
13 OO || [N o o~ = o~ O |
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81.644
80.212
77.218
77.002
76.793

ppm
143.072

Current Data Parameters

F2 - Acquisition Parameters

—— 48.246
—— 25516
— 21.442
— 17.392

X

Date_ 20120327
Time 13.20
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29pg
T 32768
SOLVENT cDcl3
16
0
45045.047 Hz
1.374666 Hz
0.3637748 sec
4096
11.100 usec s N
6.50 usec
295.9 K
3.50000000 sec &
0.03000000 sec
3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec N =
CHANNEL f1 |
NUCl 13c
Pl 4.80 usec TS
PL1 0.00 dB
SFO1 150.6100903 MHz 1i
== CHANNEL f2 L Y,
CPDPRG2 waltz16
NUC2 1H |
ECPD2 92.00 usec R R
PL2 120.00 dB
PL12 11.30 B
PL13 14.00 dB
SFO2 598.9029990 MHz
F2 - Processing parameters
SI 16384
SF 150.5935430 MHz
WD EM
SSB 0
LB 2.00 Hz
GB 0
BC 1.00
1D NMR plot parameters
exX 20.00 em I l J
4.50 cm l
200.000 ppm
Fl 30118.71 Hz
F2P 0.000 ppm

£ 0.00 Bz R S R R R o o o e o o AR Ra e B SRR
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Current Data Parameters
NAME DBH-C-177-1H

EXPNO 1
PROCNO 1
: F2 - Acquisition Parameters
Date_ 20120813
Time 9.08
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
D 32768
SOLVENT cnel3
NS 19
s 0
su 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 28.5
oW 76,000 usec
DE 6.00 usec
TE 300.0 K P N
D1 2.00000000 sec
D0 1
CHANNEL £1 / ¢
nuct 1 / ! /
Pl 10.00 usec
PL1 -2.40 dB =
SFO1 400,1528010 MHz

F2 - Processing parimateis
sI

SF 400, 150017" MHz
WDW EM
8SB 0
LB 0.00 Hz
GB 0
PC 1.00

lih

DBH-C-177-1H

o
(5]
® |
w
N~
-

10 9 8 7 ppm

| o e [~ ©0 [N
e B N ~ {3 o
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B%‘
Current Data Parameters
NAME DBH-C-177-13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

HFOoOWwoTWLITMm oW

HOMOAMOWN OO ™M O
. mow

VWO ~~OVWOY M . .

MMM ONNNN NN ~ 0

B e R I R I I B ~ -

—— 28.09
—_——25.93

23.09
19.54

Date_ 20120813

Time 9.14

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 29pg30

TD 65536

SOLVENT CDC13

NS 240

DS 0

SWH 22727.273 Hz

FIDRES 0.346791 Hz

AQ 1.4418420 sec

RG 57

oW 22.000 usec

DE 6.00 usec

;‘l:‘: . 300.0 K )

d1l 0.03000000 sec

DELTA 1.89999998 sec

TDO 1

=== CHANNEL fl ==smm==== =

13C
9.70 usec

PL1 -0.50 dB

SFO1 100.6288660 MHz

= CHANNEL f2

CPDPRG2 waltzl6é

NUC2 1H

PCPD2 90.00 usec

PL2 -2.40 dB

PL12 15.10 dB IMh

PL13 18.10 dB \ )

SFO2 400.1516010 MHz

F2 - Processing parameters

SI 3276

SF 100.6178147 MHz

WDW EM

S8B 0

LB 3.00 Hz

GB 0

PC 1.00

DBH-C-177-13C

\Asaas s T T T T - v T T T y T i

210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30
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75335
7.5301
7.5138
7.5104
7.3857
7.3770
7.3730
T3]
7.3520
7.3399
7.3316
7.+:3235
7.3185
7.3114
7.3070
T.2971
7.2413
7.1444
7.1407
T+1232
7.1061
7.1025
6.9302
6.9276
6.9085
6.8921
6.8897
6.8032
6.7827
6.1812
6.1756

N\

Current Data Parameters

NAME 13.02.2012

EXPNO 4

PROCNO 1

F2 - Acquisition Parameters

Date_ 20120213

Time 0

INSTRUM spec

PROBHD 5 mm DUL 13C-1

PULPROG 2930
32768

SOLVENT cpcl3

NS 2

DS 0

SWH 6410.256 Hz

FIDRES 0.195625 Hz

AQ 2.5559540 sec

RG 156

DW 78.000 usec

DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec

TDO 1

CHANNEL f1

NUC1

Pl 10.00 usec

PL1 -2.40 dB

SFO1 400.1528010 MHz

F2 - Processing parameters

SI 1

SF 400.1500168 MHz

WDH EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

DBH-13.02.2012

4.2719
4.2482
3.9424
3.9302
3.9160
3.9040

N
o
o]
o
™

31653,
3.6499
3.6234
2.8860
2.8804
2.8744
2.8681
2.8620
2.8558
2.8500
2.8441

N\

—
~
™
©

N

At

2.8316
2.8258
2.8193
2.:8135
1.5599
1.4255
1.4225

v ===

LR

10

S e =
- © © «i
& 3 |3/ 3
ol <~ lolle =]

ppm

5.999
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Current Data Parameters
NAME 13.02.2012
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120213
Time 5.17
INSTRUM spect
PROBHD S mm DUL 13C-1
PULPROG 2gpg30
™ 65536
SOLVENT cpel3
NS 567
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
DU 22.000 usec
DE 6.00 usec J
g P P " e "
« L NGB s bt il s e A atin it T YA
DELTA 1.89999998 sec
TDO 1 l
CHANNEL £1
NUC1 13c
Pl 9.70 usec
PL1 -0.50 dB (0]
SFO1 100.6288660 MHz |
CHANNEL £2 - “,
CPDPRG2 waltz16 &
NUC2 1H
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB (@)
SFO2 400.1516010 MHz 2
F2 - Processing parameters a
sI 32768 )
SF 100.6178027 MHz .
YN e PV oy Ad s andith, b L uade vy sy bl "
aa ) A Mo e e P il iy Aronndiphan Yy o b e " s
LB 3.00 Hz
GB 0
BC 1.00
DBH-13.02.2012
AVRAN . b A RPERTNY A l 7 L... itk “ ‘l oY PG | J{J ‘ FRRPTY - Ao n
st ¥ ot e VA " NI W iy J

A T

210 200

190

T

180

" -
160

170

T

150

T
140

T
130

|
120

T

110

T T T i

100 90 80
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ol o3 c [ B¥=] [2a] o <t <1 0O 0 <]
w0 o o — o —t <t O — O O w
< o — o~ o O o W © o
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ppm

o~ —t

[l 2 [VejVe o Bl e B | —

l\ <t
Current Data Parameters
NAME DBH-C-116
EXPNO 1
PROCND 1

F2 - Acquisition Parameters
20120508

1.68238
1% 67219
1.66988

[T2)
—t
[=3
2l
£
©

6.77844
6.77646
6.15666
6.15310
4.15946
3.96224
3.95512
3.95435
3.94561
3.94467
3.93756
3.93679
3.67424
3.65658
3.65371
1.68713

o
o
wn
—
\O
—

7.52817

o]
™~
o~
—
L
—

7.36795
7.36082

7.31269

o3
o
—~
o
—
—

6.89996
6.89904
6.89796

Date_

Time 19.00

INSTRUN spect

PROEHD S mm QNP 1H/1 %

BULPROG 2g

™ 2768 3

SOLVENT cocl3

s 16

05 0

SHiH 8389.262 Hz

FIDRES

»

RS

]

DE

€ 298.4 K O

ol 2.00000000 sec

HCREST 0.00000000 sec |

MOWRK 0.01500000 sec .y
‘4

2 9.80 usec

oLl 0.00 d8

SF01 598.9028168 Mz O

FI - Processing parameters

st 32768

SF 598.9000259 Wiz ~ <

WDW o

ssB 0

LB 0.00 Bz

GB 0

o 1.00

1D MR plot parameters

o 20.00 cm

o¥ 30.00 cm

Flp 10.000 pps

Fl 5989.00 Bz

2P -0.500 ppm

7] -299.45 Bz

PP 0.52500 ppasca

HZon 318.42252 Hz/cm

- o [o |l o o <t fun) oo — < ||
S ®|o = o | |o co || = 1) <[00 |~
8 (V=3 PR r (V= [ £=1 — w|on| | Ba) N |00 |
3 —lolo|lo|lo o oo (o o — oo
8 |t ot | | [ — || [— — — [t |
L o o L R R R R R LR R

ppm 8 6 4 2 0



Current Data Parameters
NAME DBH-C-116
EXPNO 2
PRCCNO 1

F2 - Acquisition Parameters
Date_ 20120508
Time 13.02
spect
ROBHD 5 mm QNP 1H/1
PULPRCG 29pg
I 32768
cpcl3
600
0
45045.047 Hz
1.374666 Hz
0.3637748 sec
4096
11.100 usec
6.50 usec
298.5 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
0
0

.00000000 sec
01500000 sec

Pl 4.80 usec
PL1 0.00 dB
SFOL 150.6100903 MHz
CHANNEL f2

CPDPRG2 waltz16

NUC2 1H
PCPD2 92.00 usec
PL2 120.00 dB
PL12 11.30 dB

P 14.00 dB
SFOZ 598.9029990 MHz
F2 - Processing parameters
SI 65536
SF 150.5935279 MHz
WDbI EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
04 20.00 cm
6.00 cm
200.000 ppm
30118.71 Hz
0.000 ppm
0.00 Hz

ppm
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—154.290

140.402

/T
/
\

128.562

128.202

127.658
127.222

123.680

123.540
120.905

m

119.932

117.416

_— 85.484

77.210
76.998
76.786
74.180

———— 66.999

2b

“ty,

I

I

10.00000 ppm/cm
HZCM . 1505.93518 Hz/cm
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DBH-C-77A-H oo e e D S SRR AR e T e e e e e P e
L N N A N N N N N N N N N N N N N N X" R R Ry TTOMOMOIMONNNNNNNNNNNNN -~
exp5 stdlh %l)/ \\\]\k\\k{ |\Q\J/|%|
SAMPLE
date Mar 6 2012 dfrq
solvent CDC13 dn
file exp dpwr q
ACQUISITION dof 1|
sfrq 400.444 dm nnn
tn 1 dmm q
at 1.995 dmf 200
np 23964 PROCESSING
sw 6006.0 wtfile
fb 3400 proc 1
b} 4 fn not used
tpwr 59
pw 7.0 werr
dl 1.000 wexp
tof 0 wbs
nt 100 wnt ( B
ct a0
alock n
gain not used
FLAGS
il n
in n
dp y | O
DISPLAY
sp -200.6 ,
wp 4204.6 F 1y
vs 2
sc [
we 250
hzmm 16.82
is 500.00 o
rfl 3937.0
rfp 2899.2
th 5 2c
ins 1.000
nm cdc ph \ /

2 1 0 ppm
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DBH-C77A-C

109.399
109.164

128

128
—38.638
—29.568
—26.120

exp6 stdl3c

— 158.736
— 156.555
—154.558
——139.988

=
t127

e

Iz

X

C
/=
76
=

SAMPLE DEC. & VT ~

date Mar 6 2012 dfrg 400.4344
solvent CDC13 dn H1
file exp dpwr 37

ACQUISITION dof 0
sfrg 100.701 dm yyy
tn C13 dmm
at 1.199 dmf 8500
np 59968 PROCESSING
sw 25000.0 1b 1.00
fb 13800 wtfile
ds 4 proc ft
tpwr 58 fn not used
pw 8.7
dl 0 werr

tof 0 wexp
nt

ct
alock
gain

WWWM‘MJ‘

I90 S O R S N R B TN 0 L LS L i S o e e D 8 ) i 2 e e i e B R 2 ) B e o o B ) P i T R

200 180 160 140 120 100 a0 60 40 20 ppm
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shGRER -
i

~

7.368
T+365
e (0
7.347
7.343
T332
T.322
316

—
—
™

~

7.305
7.300
7.240
7..007

7.003
6.999

(o)}
™~
—~

o

6.725

6.143
6.138

Current Data Parameters
NAME

DBH-C-155-1H
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date 20120801

Time

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 2930

™ 32768

SOLVENT CcDCl3

NS 32

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 K

D1 2.00000000 sec

DO 1
CHANNEL f1

NUC1 H

Pl 10.00 usec

PL1 -2.40 dB

SFOL 400.1528010 MHz

F2 - Processing parameters

sI 16384

SF 400.1500168 MHz

WDW EM

558 0

1B 0.00 Hz

GB ]

BC 1.00

DBH-C-155-1H

e ——

4.258
4.234

3.892
3.880
3.866

i
L
[oe}

28]

3.786
3.624
3.598
3.594

~
X
[Ee}
™

2.861
2.856
2.849
2.844

2.837
2.831
2.825

o
N
@

~N

2.813
2.807
2.801
2.795
2.789
1.429
1.420

=SSN N7

MeO

2d

‘)

10

(=]
~ -

| | H i
AP A A
~lo vl (ol o)
ole o | F o
| RIS D! |

™l o i

ppm
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Current Data Parameters
NAME DBH-C-155-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120801
Time 0.19
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 3200
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
D 2 0 0 ec . ™ FUPRETINIPIG SOPY “h A o drrhdavhlt A ks it PPN Py
Ww-w VRV oy veh Pty NAPPIRG L b Ly N Landiads S s
DELTA 1.8999p998 sec
TDO 1
======== CHANNEL f1l
NUC1
P1 (o)
PL1 -9. |
SFO1 100.628 ,
0,
- CHANNEL £2
CPDPRG2 waltz
NUC2
PCPD2 99.
PL2 -1. o
PL12 1%.
PL13 18. 2d
SFO2 400.151
L7 ™ Y . " A Ay "
F2 - Processing parameters h M i i o v 1 T v
SI 32768
SF 100.6177986 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
DBH-C-155-13C
v
T T T T RRAARAALLS AARAALRALY SALMAAARAS T T T T T T T T T A T | AABaRazsss ]
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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—
Current Data Parameters
NAE DBH-C-107
EXPNO 1
PROCND 1

F2 - Acquisition Parameters
20120429

Date_
Tize 16.57
INSTRUM spect.
PROBHD 5 mm QNP 1H/1
PULPROG 20
™ 32768
SOLVENT cocld
N 1
oS 0
S §389.262 B
FIDRES 0.256020 K
8 1.9530228 sec
% 2 s N
o 59.600 usec
oE 6.50 usec
ki 297
o1 2.00000000 sec
MCREST 0.00000000 sec (o)
WWRE 0.01500000 sec |
‘,
1,
l 0.00 d8
s¥ol 598.9029945 Mz
F2 - Processing parameters
s 32768 F (0]
SP 598.9000246 Mz
WDR no
$58 0
15 0.00 B2 2e
@ 0
i 1.00 \ J
10 MR plot parameters
cx 20,00 e
ot 20,00
e 10.000 ppm
n 5989.00 Kz
P ~0.500 ppm
n 299.45
PRMCY 0.52500 ppa/cm
B0 3442252 He/ca

!
S
-

- S [on | < [o) (= = ¥e) o

s O |~ | L |Oy [=al | |of[m [ (=3

& == o | | | [&||o =4 baad

2 == olo| [~ of [oflo o o

8 [ <t [— || |- | |~ = — o
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ppm 8 4 2 0
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Current Data Parameters = et e g IAYNHS TGS G Ding U i = o NN
AME DBH-C-107
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120429
Time 17.25
INSTRUM spect
PROBED 5 mm QNP 1H/1
PULPROG zgpg
TD 32768
SOLVENT cDC13
NS 446
DS 0
SWH 45045.047 Hz L l
FIDRES 1.374666 Hz - e oo oy
a0 0.3637748 sec g = S
RG 2048
W 11.100 usec
DE 6.50 usec
1% 298.9 K (o}
D1 3.50000000 sec
di1 0.03000000 sec .
DELTA 3.40000010 sec ‘“
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
= CHANNEL f1 = F: ()
13c
4.80 usec
0.00 dB :Z(E
150.6100903 MHz N < l I ]
= = CHANNEL £2 = ’ g
CPDPRG2 waltzl6
NUC 1H
PCPD2 92.00 usec
PL2 120.00 dB
PL12 9.00 dB
PL13 14.00 dB
SF02 598.9029945 Mz
F2 - Processing parameters
SI 65536
SF 150.5935272 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
CcX 20.00 cm
CY 4.50 cm
F1P 200.000 ppm L
F1 30118.71 Hz Jds A ol
F2P 0.000 ppm
F2 0.00 Hz LA LR L] L LR LRy LRy LR LRy L L ey R L]
PN 1000000 pom/cm ppm 180 160 140 120 100 80 60 40

HZCM . 1505.93518 Hz/cm
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Current Data Paraneters
NAME DBH-C-103
EXPRO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120427
Time 15.04
INSTRUM spect
PROBHD 5 mm QNP 1H/1
RULPROG 29
™ 32768
SOLVENT cocl3
NS 16
5§ [
W 4389.262 Bz
FIDRES 0.256020 Hz
” 1.9530228 sec
2 s12
o0 59.600 usec e 3
oE 6.50 usec
TE 2974 K
ol 2.00000000 sec
MCREST 0.00000000 sec
MOWRK 0.01500000 sec O
CHANNEL 1 2 |
1%
9.80 usec ,
BLL 0.00 dB ‘"
£ 599.9029945 Miz
F2 - Processing parameters
s 12768
SF 598.9000251 iz Meo 0
WO no
$5B ]
15 0.00 Bz 2f
GB 0 A J
" 1.00
1D 1R plot parameters
o 20.00 em
o 28,00 em
Fip 10.000 ppm.
¥l 5989.00 Hz
20 -0.500 ppm
R -299.45 k2
PPMCH 0.52500 ppa/ca
HZCH 31442252 Kz/em

| <E
e 2
(=
= T

1.0925
5.0513
0.9892 =
1.0000
1.0808
11133
1.1372

Integral
3.3234
1.0744
1.0118
6.0619

L. g 5 L L [ O L 7 L L LS L L LR L R LR L LR

ppm 8 6 4 2 0
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Current Data Parameters

NAME
EXPNO
PROCNO

DBH-C-103
2
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPRCG
SOLVENT
NS

DS

DELTA
MCREST
MCWRK

NUC2

F2
SI
SF
WDW
SSB
LB
GB

C

F2
PPMCH
HZCM

5

= CHANNEL f2

20120427
15.05
a
spect
mm QNP 1H/1
29pg
32768
€DC13
401
0
45045.047 Hz
1.374666 Hz
0.3637748 sec
2048
11.100 usec
6.50 usec
297.5 K
3.50000000 sec
0.03000000 sec
3.40000010 sec
0.00000000 sec
0.01500000 sec

0.00 dB
150.6100903 MHz

walt

92.00 usec
120.00 dB
9.00 dB
14.00 dB
598.9029945 MHz

- Processing parameters

65536
150.5935279 MHz
EM
0
3.00 Hz
0
1.00

1D NMR plot parameters

20.00 cm
4.50 cm
200.000 ppm
30118.71 Hz
0.000 ppm
0.00 Hz
10.00000 ppm/cm
1505.93518 Hz/cm
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Current Data Parameters
HAME bed-c-109
EXPND 1
PROCND 1

cquisition Parameters
20120430
15.00
INSTRUN spect
PROBHD 5 ma QNP :n/l
m.mc
2758
SCL"
NS
s
SWH
FIDRES
L
RG
o 59.600 usec
DE 6.50 usec
TE 297.8 K
ol 2.00000000 sec P 3
MCREST 000000000 sec
WHRE 0.01500000 sec
CHANNEL £1 =
i 0
9.80 usec
Pl 0.00 &8
SFO1 598.9029945 Mz
“,
F - Processing parameters ‘7
st 32768
s¢ 598.900024) Mz
WDk
558 0
8 0.00 iz (0]
G 0
P 1.00 2
LT TT— OMe 2g
20.00 cm ~ /
20.00 em
10.000 ppm
5989.00 Hz
0.500 ppm
-299.45 Hz
0.52500 ppa/ca
314.42252 Hz/ca
U L_i JL Ly
- <t rv\wim 1|00 o 00 [on Yoo [on o oy
s o [©|<t |00 [ = O | |~ \O L —t
=3 O |on WO <t [t o |00 | |on N o
3 ol|l-|ololo o olo|o|o o o
5 <t |e |t [ [ — | | | — o

T T S L. B . L v P 7 i B R e L R e e R e R Z R R R L BT LR LR
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Current Data Parameters £ . S, - T B o B+ TRl B b T A2 e o oNeN
NAME DBH-C-109
2
PR 1
F2 - Acquisition Parameters
Date_ 20120430
Time 15.33
INSTRUM spect
PROBHD 5 mm QNP 1KH/1
PULPROG 29pg
D 32768
SOLVENT cDCl13
NS 500
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 2048 e N
v 11.100 usec
DE 6.50 usec
TE 298.9 K
Dl 3.50000000 sec | o
all 0.03000000 sec
DELTA 3.40000010 sec “,
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
o
OMe 2g l }
‘ L
CHANNEL f2 =
waltzl6
1H
92.00 usec
120.00 dB
9.00 dB
14.00 dB
598.9029945 MHz
F2 - Processing parameters
SI 65536
SF 150.5935307 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
cX 20.00 cm
cY 4.50 cm
F1P 200.000 ppm l | l
F1 30118.71 Hz
F2p 0.000 ppm
Fon 13000000 e ppm 180 160 140 120 100 80 60 40 20
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Current Data Parameters

NAME DBH-C-91-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120404
Time 22.15
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
T 32768
SOLVENT CDC13
NS 12
Ds 0
SWH 6410.256 Hz Ve N
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 114
D 78.000 usec
DE 6.00 usec
TE 300.0 K O
D1 2.00000000 sec
TDO 1
“,
CHANNEL f1 4
NUC1
Pl 10.00 usec
PL1 ~-2.40 dB
SFOl 400.1528010 MHz
F2 - Processing parameters
SI 16384
SF 400.1500173 MHz 2h
WDW EM A J
SSB o
L 0.00 Hz
GB 0
PC 1.00

DBH-C-91-1H

—

T
6 5 4 3 2 1 ppm

10 9 8 7
f1)t (L
fgﬁéz CEE a g)f /é(g' S
i bl b | = &l I e I<lsl=]
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Current Data Parameters
NAME DBH-C-91-13C
EXPNO 1
PROCNO 1
F2 - Adquisition Parameters
Date_ 20120404
Time 22.19
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
65536
SOLVENT cncl3
NS 200
s 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
1.4418420 sec
57 J
22.000 prey A ame TCTI Y doan B m " " |, o 4 e dldiAL aad
i . W oty g i A v ot W
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
DO 1 o
........ CHANNEL f1 =s=mmmen
NUC1 13¢
P1 9.70 usec
PL1 -0.50 dB 1y
sFo1 100.6288660 Mz
mammamse CHANNEL f2 ==m=====
CPDPRG2 waltz16
NuC2 1H
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB 2h
sFo2 400.1516010 MHz \ /
oot Ay PR " o N N i
w . Vit Vi o Mew P " Y
ST 32768
SF 100.6178030 MHz
WDW EM
sSB 0
L8 3.00 Kz
GB 0
eC 1.00
DBH-C-91-13C
. L J“ SO i | v ‘ M ,

L RARARARAR) RARARL

r
210 200 190

180

BAARSRARAS AAARARAALY 0

170 160

T T

130 120

I T

150 140

T L R

110 100 90

ARE RARAN

60

I ARARARA:

50

40
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M= LN o~ o~
LT Mmm @ o ~ v
diene + ald SRo e o=t o ko
~No~ wn -
expl stdih J/[ 'tjn |
SAMPLE /J » 2
o3 -~ =
date Aug 14 2012 el z
solvent cbpcis -
file exp
ACQUISITION
sfrq 399.977
tn H1
at 2.730
np 32768
sw 6000.6
fb 3400 homo n
bs a4 PROCESSING
tpwr S5 1b 0.1q
pw 6.0 wtfile
dl 1.000 proc i
tof 0 fn 65536
nt 100 math 1
ct 44
alock n werr
gain not used wexp
FLAGS wbs
il n wnt
in n
dp y
hs nn ( D
DISPLAY
sp -200.2
wp 4199.7
vs 200 (0]
sc 0 |
we 250
hzmm 16.80
is 500.00
rfl 3479.1
rfp 2895.8
th 4
ins 1.000
nm cdc ph
2h'
A J

T T T
9 8 7 6 5 4 3 2 1 0 ppm

Ly W L w W

4.972.19 0.99 2.12 7.99
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Current Data Parameters
NAME DBH-C-177-13C
EXPNO 1
PROCNO 1
F2 - Aaquisition Parameters
Date_ 20120815
Time 0.13
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
TD 65536
SOLVENT C€DC13
NS 3200
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
DELTA 1.8 e N
TDO
= CHANNEL f1
9.70 usec
-0.50 dB o
100.6288660 MHz
...... == CHANNEL f2 swewmms==
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 =2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz '
F2 - Processing parameters 2h
sI 32768 \ /
S5 ML AL IR N,
WOW EM
SSB 0
LB 3.00 Hz
GB 0
EC 1.00
DBH-C-177-13C
- . IJ’ Il[ N R Y
[ i

T anass MRS RARARARSRS

; T T T
210 200 190 180 170 160 150

T

140

T
130

120

110

gl

100
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7.8308
7.8279
7.8100
F«BD72
7.5794
7.5758
7.5594
7.5560
74218
7.4068
7.4031

7
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Current Data Parameters
NAME

DBH-C-88-1H

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20120404

Time 22.39

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 2930

™ 32768

SOLVENT cpcl3

NS 21

DS 0

SWH 6410.256 Hz

FIDRES 0.195625 Hz

AQ 2.5559540 sec

RG 287

DW 78.000 usec

DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec

TDO 1
CHANNEL £1

NUC1

31 10.00 usec

PL1 -2.40 dB

SFO1 400.1528010 MHz

F2 - Processing parameters
16384

SF 400.1500165 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00

DBH-C-88-1H

3991

7.3882
7.3818
7.3714
7.3689
7.3061
7.2975
7.2789
7.2626
722589
7.2440
7.2407
T.2238
7.2200
7.1952

F.1317

7.1471
7.1306
7.1094
6.1480
6.1422
4.0492
4.0259
3.8445
3.8335
3.8089
3.7979
30553
3.0241
3.0202
2.9889
2.3910
2.0310
2.0252
2.0195
2.0135
2.0077
2.0007
1.9951
1.9898
1.9822
1.9771
1.9710
1.9650
1.3085
1.2885

10 9

o |

-

L]

©

1.02= p
1.03

s, €38
10— @

1.03

3.28-

1.01

~ N

1

—_

ppm
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Current Data Parameters
NAME

EXPNO
PROCNO

DBH-C-88-13C
7 &

1

F2 - Achuisition Parameters
2012

46.83

36.90

29.43
26.19
21.51

Date_ 0404
Time 22.43
INSTRUM spect.
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
™D 65536
SOLVENT cpcl3
NS 800
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz o i

o M W L o N A L |
RG 57
D 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 f1
NUC1 13C
Pl 9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
CHANNEL £2 | s i

O aLLelY B 1 i
NUC2 1H
PCPD2 90.00 usec )
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz

F2 - Processing parameters
S1 3

2768
100.6178013 MHz

SF

WDW EM
SsB o

LB 3.00 Hz
GB 0

PC 1.00 N

DBH-C-88-13C Ts

L | M [

I RBARAAARAY AASAR: T T |AAAaananas |

T T T T ARARS RARARAARLY LM T [AAARARARAS T T T aas| T T T

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



Current Data Parameters
NAME

06.02.2012
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120206
Time 22.24
INSTRUM spect
PROBHD S mm DUL 13C-1
PULBROG 2930
TD 32768
SOLVENT cpel3
NS 51
DS 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 101
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1

CHANNEL f1

NUC1
P1 10.00 usec
PL1 -2.40 dB
sFo1 400.1528010 MHz
F2 - Processing parameters
ST 16384
SF 400.1500168 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
BC 1.00

DBH-06.02.2012

7.2675
7.2635
7.2487
7.2446
71327
7.1282
7.1141
7.1123
7.1087
7.0937
7.0894
6.8766
6.8740
6.8581
6.8553
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Current Data Parameters
NAME 06.02.2012
EXPNO 1
PROCNO %

F2 - Acquisition Parameters
20120

Date_ 206
Time 22.20
INSTRUM spect.
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

™D 65536
SOLVENT cpcl3

NS 43

DS 0

SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57

DR 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 f1
NUC1 13C
Pl

9.70 usec
PL1 -0.50 dB
SFOl 100.6288660 MHz

CHANNEL f2

CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 ~-2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz

F2 - Processing parameters
SI 32768

SF 100.6178041 MHz
WOW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00

BH-06.02.201

155.4923
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137.2415
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DBH-C-88a

expl stdlh

SAMPLE H\\k‘gkk
date Mar 27 2012 dfrq 0~ 4344

6.085

3.365
3.333

i
\_3.301

\—1.089

,—1-.150

solvent CDC13 dn H1
file exp dpwr 30

ACQUISITION dof
sfrq 400.444 dm nnn
tn Hl dmm
at 1.995 dmf 2
np 23964 PROCESSING
sw 6006.0 wtfile
fp 3400 proc ft
bs a4 fn not used
tpwr 59
pw 7.0 werr
dl 1.000 wexp
tof 0 wbs
nt 100 wnt
ct 68
alock
gain not used

n
in n ( h
dp y
DISPLAY
sp -200.6
wp 4204.6
vs 200
scC 0
we 250
hzmm 16.82
is 500.00 ke
rfl 3923.5
rfp 2899.2 N
th 7 |
ins 1.000
nm cdc ph TS
3i
. S
LIS S S e B B B B S B S p T T T T Tt T (t2e=1 I s
9 8 6 5 a4 2 1 0 ppm
L i ] o woop ¥y
1.00 2.02.16 1.08 3.05 3.03
2.02 4.06 93 1.17 19 3.02
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wANIS NMm T - Lo N w ® 0 =3 -~ o
3335 533 8863 538 ] 83 ERR
DRHECRARR PEKNG®w GKN BB Ko S wa K Ao
MMM Mm NN~ NN NN NSNS w T o o~ NN
exp2 stdl3c e e e B R R R R e kl) l l] | LJ
camens S QD
date Mar 27 2012 dfrq 400.444
solvent CDC13 dn H1
file exp dpwr 37
ACQUISITION dof 0
sfrq 100.701 dm yyvy
tn Cl13 dmm
at 1.199 dmf 8500
np 59968 PROCESSING
sw 25000.0 1b 1.00
fb 13800 wtfile
bs’ 4 proc ft
tpwr 58 fn not used
pw 8.7
dl 0 werr
tof 0 wexp
nt 100000 wbs
ct 352 wnt
alock n
gain not used
FLAGS
i o L n " .
B Ao ssee S =
dp y
DISPLAY
sp -160.7
wp 22151.9
vs 60
sc 0
we 250
hzmm 88.61
is 500.00
rfl 10762.0
rfp 7753.2
th 3
ins 100.000 N
nm no ph |
Ts
3i
s T "
o R A i ipbarivtimity Mab ey o

" JlJJ o J vk

y Lo . . Wi pa Lt ’ e -v

LIS I T L L L L L N L L L L L L L L L N L L L L LB L LB LI |

200 180 160 140 120 100 80 60 a0 20 ppm
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Current Data Parameters
NAME DBH-C-178~-1H

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120816
Time 0.18
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
TD 32768
SOLVENT cDC13
NS 27
DS 0 ( h
SWH 6410.256 Hz
FIDRES 0.195625 Hz
aQ 2.5559540 sec
RG 2
oW 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 ; / / 4
SFO1 400.1528010 MHz Sl ‘ OMe| /| -
F2 - Processing parameters
s1 16384
SF 400.1500160 MHz I\ )
WDW EM
SSB 0
L8 0.00 Hz
GB 0
PC 1.00
DBH-C-178-1H A

G | N T T T T I I T o T R T T
10 9 8 7 6 5 4 3 2 1 ppm
JUJLIL UL JL ) JUL) )
’o\ E'vkg‘lnfa\"—w (e (‘—\ m‘[‘:‘;u}i o)
e o.ceczo.1 (e e owio o
Ieiaie|edie v el -l
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Current Data Parameters
NAME DBH-C-176-13C
EXENO 1
PROCNO 1
F2 - Adquisition Parameters
Date _ 20120816
Time
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
™ 65536
SOLVENT cbCl3
NS 3200
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
DW 22.000 usec
DE 6.00 usec
IR 3000 K
D1 2.00000000 sed 3
dll 0.03000000 sed
DELTA 1.89999998 sed
TDO 1
|
ds )
MH 4y
o) OMe
PL13 16.10 dB
SFO2 400.1516010 MH. 4a
F2 - Processing parameters ~ \‘
3 322468 -
SE 100.6178000 MHz
WOW EM
SSB 0
LB 3.00 Hz
GB 0
BC 1.00
DBH-C-178-13C
o . ,J L : ) U ok

e v mat oo

ARAN AR T A T EARARARRAS ARARAS T aas T T RN T S RAAARRARAD

T T

T e ; | T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters
NAME DBH-C-66
EXPN 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120215
Tine 14.08
INSTRDY spect
PROBED 5 mm QNP 1H/1
PULPROG 2g
™ 16384
SowENT coc13
NS 16
5 ]
S 8389262 Hz
FIDRE: 0.512040 Hz
) 0.9765364 sec e a
86 256
o 59.600 user
DE 6.50 usec
E 295.0 K
ol 4.50000000 sec
MCREST 0.00000000 sec o
MOHRE 9.01500000 sec |
",
‘7
3.00 4B
sFol 5989029945 Mz
F2 - Processing paraneters
st 16384 0 Me
SF 598.9000241 Mz
Wow no
558 0 4b
i8 0.00 Hz
GB q - J
o 1.00
10 MR plot parameters
ox 20.00
o 20.00 o
1P 10.000 ppm
£l 5989.00 Hz
£2p ~0.500 ppu
2 -299.45 Hz
PR 0.52500 pp/ca
HICH 314.42252 Bz/em
A M :
- S o = [ o) o~ o) [co) ([m o o o
s O | | [ |en =~ 0| (O (<t o~ 3 <t
=3 O | | = = | = = | || | o~ o —
3 S| ||| |o I= ol lo| o f=1 = —
8 — | e |t [ | — | =] |— — o o
||IIVIIllIIllllllll|IllllllllllYlIIlllllIllllilllllllllIlIl||IIIIIV||'|VI|II|’|‘||III I|r1lllll’|lllll|lllll
ppm 8 6 4 2 0



rent Data Parameters

NAME DBH-C-66
EXPNO 2
PROCNO 1

F2 - Bcquisition Parameters
Date_ 20120215

Time 4.1
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG Z9p9

™ 32768
SOLVENT CDC13

NS 514

DS 0

St 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 4096

D 11.100 usec
DE 6.50 usec
TE 295.4 K

DL 3.50000000 sec
di1 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
zzz=zzz= CHANNEL f] ========
NUCL 13

Pl 4.80 usec
PL1 0.00 dB
SFOL 150.6100903 MHz
====s=== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 92.00 usec
PL2 120.00 dB
PL12 11.30 dB
PL13 14.00 dB
SF02 598.9029990 MHz
F2 - Processing parameters
SI 65536

SF 150.5935300 MHz
WD EM

SSB 0

LB 3.00 Hz
GB 0

PC 1.00

1D NMR plot parameters

(04 20.00 cm
cY 4.50 cm
F1p 200.000 ppm
F1 30118.71 Hz
F2p 0.000 ppm
F2 0.00 Kz
PPMCM 10.00000 ppm/cm

HICM 1505.93530 Hz/cm
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Current Data Parameters
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EXPNO 2
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F2 - Acquisition Parameters
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E 2

1
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F2 - Acquisition Parameters

20120516

337

spect
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N J
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PL12 11.30 dB
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F2 - Processing parameters
65536
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EM
0
3.00 Hz
0
PC 1.00
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Current Data Parameters
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EXPNO 1
PROCNO g
F2 - Acquisition Parameters
Date 20120429
Time 20.42
INSTRUM spect
PROBED 5 mm DUL 13C-1
PULPROG 2930
™ 32768
SOLVENT cpcl3
NS 32
bs 0
SWH 6410.256 Hz

FIDRES 0.195625 Hz
2.5559540 sec

p
AQ
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bW 78.000 usec
DE 6.00 usec
TE 300.0 K (o)
D1 2.00000000 sec
DO 1
CHANNEL f1 “n, (0]
NUC1 1H 4
Pl 10.00 usec
PL1 -2.40 dB //
SFO1 400.1528010 MHz

F2 - Processing parameters
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ég 0.0g Hz \I J
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Current Data Parameters

NAME DBH-106-13C
EXPNO 1
PROCNO 1

F2 - Adquisition Parameters
2

Date 0120429
Time 20.43
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

D 65536
SOLVENT €Del3

NS 234

Ds 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ

1.4418420
57
.00

300.

154.3490
152.5762
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Current Data Parameters
NAME 9
EXPNO 1
PROCND 1
F2 - Acquisition Parameters
Date_ 20120410
Tine 17.09
INSTRUM spect.
PROBHD 5 mm QNP 1H/1
PULPROG 29
™ 32768
SOLVENT cocll
NS 16
DS 0
SuH 8389.262 Bz
FIDRES 0.256020 Bz
' 1.9530228 sec
G 128
o 59.600 usec
o€ 6.50 usec
T8 2973 K
ol 3.50000000 sec
MCREST 0.00000000 sec
MOURE 0.01500000 sec e N
CHANNEL £1 =
18
ol 9.50 usec
Pl 0.00 d8
SF01 598.9029945 Mz O
F2 - Processing parameters
st 32768
E3 598.9000238 16z ",
WO ’ \
S58 0
8 0.00 Bz
GB 0
© 1.00 o (o}
1D N plot parameters
ox 20.00 e .
o 10.00 cm 4]
F1P 10.000 ppa
B 5989.00 Hz
2P ~0.500 ppm N~ <
2 -299.45 ¥z
PR 0.52500 pra/ca
20 31442252 Bz/em

1.0485
1.0576
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1.0808
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Integral
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EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120410
Time 17.28
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
D 32768
SOLVENT cocl3
NS 400
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz - T / oy ' - - Xy o
aAQ 0.3637748 sec
RG 2048 ( h
D 11.100 usec
DE 6.50 usec
298.3 K
3.50000000 sec (0]
0.03000000 sec |
3.40000010 sec ,
0.00000000 sec “ty
0.01500000 sec \ \
o o
PL1 0.00 dB 4j
SFO1 150.6100903 MHz
. J
CHANNEL £2 - T
CPDPRG2 waltz1l6
Nuc2 1H
PCPD2 92.00 usec
PL2 120.00 dB
PL12 9.00 dB
pL13 14.00 dB
SFO2 598.9029945 MHz
F2 - Processing parameters
SI 65536
SF 150.5935293 MHz
WDW B
SSB 0
LB 3.00 Hz
GB 0
pC 1.00
1D NMR plot parameters
cx 20.00 cm
cY 6.00 cm
F1P 200.000 ppm
F1 30118.71 He FRRTIL Lok " N T sl S
F2P 0.000 ppm ! RN S = i S
F2 0.00 Hz LR LRy LR LRl AL LR LA LE) LA AR AL LER) LAALRALL LA LALLE) ELALLAL L]
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Current Data Parameters

DBH~-C-92B-H
EXBNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120403
Time
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
™ 32768
SOLVENT cpcl3
NS 47
DS 0
swH 6410.256 Hz
FIDRES 0.195625 Hz r N
AQ 2.5559540 sec
RG 128
DR 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec (0]
D0 1 |

CHANNEL £1 .
NuUCl 1H ‘' S
[31 10.00 usec
PL1 -2.40 dB
sFO1 400.1528010 MHz
F2 - Processing parameters O
ST 16384
SF 400.1500168 MHz
wWoH EM 4k
ssB [
18 0.00 Hz \ J
GB 0
BC 1.00

] I3
' ] Tl f J /
i | [ /

DBH-C-92B-H T ' ! ,

SRS T

ppm

N
Y

10
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1.26\=
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it
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Current Data Parameters

NAME DBH-C-92B-13C

EXPNO ) 8
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F2 - Adquisition Parameters

20120403

8.32

Date_
Time
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SOLVENT CDC13
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SWH 22727.273 Hz
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DE 6.00 usec
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NUC2 1H
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PL2 -2.40 dB 4k

15.10 dB

F2 - Processing parameters
SI 32768

SF 100.6178032 MHz
WDW EM

SSB a

LB 3.00 Hz
GB 0

PC 1.00
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PROCNO 1
F2 - Acquisition Parameters
Date_ 20120412
Time 12.46
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29pg
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SOLVENT €D2C12
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DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz rrv——— — o
AQ 0.3637748 sec
RG 2048
DW 11.100 usec
DE 6.50 usec
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n 3.50000000 sec |
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DELTA 3.40000010 sec “ty
MCREST 0.00000000 sec |
MCURK 0.01500000 sec
o
NUC1 13¢
Pl 4.80 usec 4|
PL1 0.00 dB
SFO1 150.6100903 MHz l
CHANNEL f2 \ i
CPDPRG2 waltzl6
NuC2 1H
PCPD2 92.00 usec
PL2 120.00 dB
PL12 9.00 dB
PL13 14.00 dB
SF02 598.9029945 MHz
F2 - Processing parameters
SI 65536
SF 150.5935286 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
cX 20.00 cm
cY 4.00 cm
FIP 200.000 ppm | “
Fl 30118.71 Kz " ‘ ! "
F2P 0.000 ppm
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Current Data Parameters
NAME DBE-C-111
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
e 20503

Date_

Tize u.s2
INSTRUM spect
PROBHD 5 mm QNP 1H/1 %
PULPROG 29

™ 12768
SOLVENT coc13
ns 16

o5 ]

L 8389.262 Hz

i
FIDRES 0.256020 Hz

A 1.9530228 sec

RG 512

o 59.600 usec

DI 6.50 usec

TE 297.2 K e N
bl 2.00000000 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec

1 0.00 a8
seol 599.9029945 Mz ,
‘

2 - Processing parameters ‘7

B 32768

¢ 598.9000256 Mz

Won

558 0

18 0.00 2 (0]

8 0

x 1.00 4m

‘D MR plot parameters

20.00 em \ J
15.00 m

T 10.000 ppm

£l 5989.00 Hz

28 -0.500 ppa

£ 299.45 Bz

PPY 0.52500 ppm/ca

H2O 314.42252 Bz/em
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Current Data Parameters

NAME
EXPNO
PROCNO

DBH-C-111
2
iE

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
™
SOLVENT
NS

Ds

SWH

20120503
WA
spect

5 mm QNP 1H/1
zgpg
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0
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1.374666 Hz
0.3637748 sec
4096
11.100 usec
6.50 usec
298.7 K
3.50000000 sec
0.03000000 sec

DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
z==zzz== CHANNEL f1 ========
NuCl 13¢

Pl 4.50 usec
PL1 0.00 dB
SFO1 150.6100903 MHz

CHANNEL f2

CPDPRG2 waltz16

NuC2 1H
PCPD2 92.00 usec
PL2 120.00 dB
PL12 11.30 dB
PL13 14.00 dB
SF02 598.9029990 MHz

F2 - Processing parameters

SI
SF
WD
SSB
LB
GB

PC

1D NMR plot parameters
CcX

65536
150.5935272 MHz
2.}

0
3.00 Hz
0

1.00

20.00 cm
25.00 cm
200.000 ppm
30118.71 Hz
0.000 ppm
0.00 Hz

10.00000 ppm/cm
1505.93518 Hz/cm
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