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General Experimental. . Nuclear Magnetic Resonance (‘H and '°C NMR) spectra were
recorded on a Varian AF (200 or 400 MHz) spectrometer. Chemical shifts are reported in
parts per million (J) relative to an internal chloroform reference. Coupling constants (J
values) are reported in hertz (Hz), and spin multiplicities are indicated by the following
symbols: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet). Infrared spectra
were recorded on a Perkin-Elmer model 1720 spectrometer. Band positions are reported
in reciprocal centimeters (cm™). Band intensities are reported relative to the most intense
band and are listed as: br (broad), vs (very strong), s (strong), m (medium), w (weak);
only diagnostic bands (excluding C-H stretches) above 1500 cm™ are reported. Mass
spectra (MS) were obtained on a VG 7070E spectrometer using electron impact (EI) or
chemical ionization (CI) or on a Waters HPLC-MS with CI and ESI capabilitites: m/e
value is reported, followed by the relative intensity in parentheses. Melting points were
taken on a Fisher-Johns melting point apparatus (Model 12-144) equipped with a
calibrated thermometer. Flash column chromatography was performed using thick-
walled glass columns and “flash grade” silica gel (Sorbtech 230-400 mesh). Preparative
thin layer chromatography was performed using precoated 1000 micron 20 x 20 silica gel
plates purchased from Sorbtech. Routine thin layer chromatography (TLC) was
performed using precoated 0.25mm silica gel plates purchased from Sorbtech.
Combustion analysis results were obtained from Desert Analytics Laboratory or

Galbraith Laboratories.

Starting Materials. The following compounds were prepared according to literature
procedures: 1-hepten-6-yne (10a),' allyl propargyl ether (10bc),” dimethyl
allyl(propargyl)malonate (10d),” dimethyl methallyl(propargyl)malonate (10e),* N-allyl-
N-propargyl-p-toluenesulfonamide (10f), and dimethyl 3-butenyl(propargyl)malonate

(10g).’

! Negishi, E; Holmes, S.J.; Tour, J.M.; Miller, J.A.; Cederbaum, F.E.; Swanson, D.R.; Takahashi, T. J. Am.
Chem. Soc. 1989, 111, 3336-3346.

2 Guermont, J.P.. Bull. Soc. Chim. France 1953, 386-390.

3 Miura, K.; Saito, H.; Fujisawa, N.; Hosomi, A. J. Org. Chem. 2000, 65, 8119-8122.

* Gomez, AM.; Company, M.D.; Valverde, S.; Lopez, J.C. Org. Lett. 2002, 4, 383-386.
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Synthesis of 6a. A mixture of palladium(II) chloride (0.080g, 0.45 mmol) and
triphenylphosphine (0.235 g, 0.74 mmol) in diethylamine (10 mL) was stirred at room
temperature for 10 min, then 2-bromobenzaldehyde (3.700 g, 20.00 mmol), 1-hepten-6-
yne (2.256 g, 24 mmol), copper (I) iodide (0.080 g, 0.42 mmol) and diethylamine (30
mL) were added. The mixture was refluxed for 12 h. The solvent was evaporated, and the
residue was diluted with ethyl acetate and filtered through a pad of Celite, and the pad
rinsed with ethyl acetate (3x30 mL. The combined ethyl acetate solution was
concentrated, and the crude residue was then purified by flash column chromatography
with ethyl acetate/hexane (1:10) to afford 6a (3.837 g, 97%).

Compound 6a: "H NMR (CDCls): & 10.55 (s, 1 H), 7.92 (d, 1 H, J = 7.6 Hz), 7.55 (m, 2
H), 7.44 (m, 1 H), 5.94 (ddt, 1 HJ=17.0, 10.3, 6.6 Hz), 5.15 (dq, 1 H,J=17.0, 1.6 Hz),
5.04 (dq, 1 H,J=10.3, 1.5 Hz), 2.55 (t, 2 H, J = 7.0 Hz),

s
2.24 (brq, 2 H, J = 7.2 Hz,), 1.82 (quintet, 2 H, ] =7.2 Hz); 4
>C NMR (CDCly): & 192.0, 137.6, 136.1, 133.7, 133 .4,
128.0, 127.9, 127.0, 115.6, 97.8, 76.7, 33.0, 27.8, 19.0; IR ©
H

(neat, cm™) 2224 (m), 1789 (m),1776 (m), 1698 (s), 1642
(m), 1595 (m); MS (EI): m/e; 198 (M", 62), 183 (49), 170 (84), 155 (18), 144 (48), 128
(63), 115 (100), 102 (10), 89 (18); HRMS calcd for C;4H;40 for 198.104465, found
198.104582.

Synthesis of 6b. A mixture of palladium(II) chloride (0.060g, 0.34 mmol) and
triphenylphosphine (0.177 g, 0.68 mmol) in triethylamine (10 mL) was stirred at room
temperature for 10 min, then 2-bromobenzaldehyde (0.740 g, 4.00 mmol), ally propargyl
ether (0.528 g, 5.50 mmol), copper (I) iodide (0.080 g, 0.42 mmol), triethylamine (25
mL) were added. The mixture was refluxed for 12 h. The solvent was evaporated, and the
residue was treated as described above to afford an oil, which was purified by flash

column chromatography with ethyl acetate/hexane (1:6), afford 6b (0.429 g, 54%).

Compound 6b: 'H NMR (CDCls): & 10.51 (s, 1 H), 7.93 O/\/
(dm, 1 H,J=7.6 Hz), 7.57 (t, 1 H,J = 1.4 Hz), 7.53 (m, 2 Z
H), 7.45 (m, 1 H), 6.04 (dddd, 1 H,J=17.2,10.2,5.7, 0.6 o

H
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Hz), 5.40(dt, 1 H, J =17.2, 3.0 Hz), 5.28 (dm, 1 H, J =10.2 Hz), 4.44 (s, 2 H), 4.15 (br d,
2H,J=5.7Hz); *CNMR (CDCL): § 191.4, 136.2, 134.0, 133.7, 133.6, 128.9, 127.3,
126.1, 118.0, 92.6, 81.9, 71.0, 57.9; IR (neat, cm™) 2215 (w), 1698 (s), 1648 (m), 1595
(m); MS (CI): m/e 201 (MH", 15), 170 (61), 143 (100), 131 (10), 115 (9), 103 (10), 77
(4); HRMS calcd for C13H30, 201.091555, found 201.091524.

This reaction was unsuccessful if the diethylamine was used as the solvent.

Synthesis of 6¢. To a solution 6b (0.400g, 2.00 mmol) in diethyl ether (15 mL) was
added methylmagnesium iodide (3.00 mmol) in diethyl ether (10 mL) dropwise at room
temperature (methylmagnesium iodide was freashly prepared from iodomethane and
magnesium turnings). After 1 h, the reaction was quenched with saturated aqueous
ammonium chloride solution, and the aqueous layer was extracted with diethyl ether. The
combined organic layers dried over sodium sulfate, the solvent was removed under
reduced pressure, the residues was purified via column chromatography with ethyl
acetate / hexane (1:6) to afford an intermediate alcohol (0.377 g, 87%). Pridinium
chlorochrmate (0.563 g, 2.61 mmol) and sodium acetate (0.043g, 0.52 mmol) were
suspended in dichloromethane (10 mL) and stirred vigorously. A solution of the above
alcohol (0.377 g, 1.74 mmol) in dichloromethane (5 mL) was added dropwise, and the
mixture was left stirring overnight. After 14 h, it was diluted with ethyl acetate and
filtered through a short pad of slica gel; the residue was rinsed with ethyl acetate three
times. The solvent was removed and the residue was purified with ethyl acetate/ hexanes
(1: 5) to yield 0.322 g (86%) pure ketone 6c¢.

Intermediate Alcohol: "H NMR (CDCL): § 7.55 (d, 1 H, J = 8.0 Hz), 7.43 (m, 3 H), 6.02
(ddt, 1 H,J=16.9,10.2, 5.8 Hz), 5.36 (m, 3 H), 4.37 (s, 2 H), 4.12 (d, 2 H, ] = 5.8 Hz);
2.86 (s, 1 H), 1.48 (d, 3 H, ] = 6.0 Hz).

Compound 6¢: 'HNMR (CDCls): 7.67 (dm, 1 H, J = 7.4 Hz), O/\/
7.52 (dm, 1 H, J = 7.4 Hz), 7.41 (m, 2 H), 6.00 (ddt, 1 H, J = 7
17.3,10.2, 5.8 Hz), 5.31 (dg, 1 H, J =17.3, 1.8 Hz), 5.22 (ddt, 1 o

H,J=10.2, 1.8, 1.0 Hz), 4.37 (s, 2 H), 4.11 (br d, 2H, ] = 5.8
Hz), 2.64 (s, 3 H); >C NMR (CDCL): § 200.3, 141.1, 134.3, 134.1, 131.3, 128.5, 121.1,



118.0,91.1, 85.2, 70.9, 58.0, 29.8; IR (neat, cm™") 2234 (m), 1771 (m), 1688 (s); MS
(ED): m/e 213 (M-1, 3.3), 184 (100), 157 (52), 145 (22.8), HRMS calcd for C14H;;05,
213.091555 found 213.090833; caled for C13H;,0 184.088815 found 184.089483.

Synthesis of 6d. A mixture of palladium(II) chloride (0.060g, 0.34 mmol) and
triphenylphosphine (0.177 g, 0.68 mmol) in THF (10 mL) was stirred at room
temperature for 10 min. Then 2-bromobenzaldehyde (2.405 g, 13.00 mmol), dimethyl
allyl(propargyl)malonate (2.640 g, 12.45 mmol), copper(I) iodide (0.080 g, 0.42 mmol),
triethylamine (2.53 mL, 18.20 mmol), and THF (20 mL) were added. The mixture was
refluxed for 12 h. The solvent was evaporated, and the residue was treated as described
above to afford an oil, which was purified by column chromatography with ethyl acetate /
hexanes (1:6), assigned as 6d (3.735 g, 95%).

Compound 6d: 'H NMR (CDCls): § 10.43 (s, 1 H), 7.90 (d,
1 H,J=7.6Hz), 7.55 (m, 2 H), 7.44 (td, 1 H,J =7.6, 0.8
Hz), 5.94 (ddt, 1 H,J=17.2,10.0, 7.4 Hz), 5.20 (dd, 1 H, J
=17.2, 1.2 Hz), 5.16 (dt, 1 H, J =10.4, 1.4 Hz), 3.76 (s, 3
H), 3.73 (s, 3 H), 3.08 (s, 2 H), 2.87 (brd, 2 H, ] = 7.6 Hz,);
C NMR (CDCls): & 191.7, 170.2, 136.3, 133.8, 133.7, 131.7, 128.6, 127.2, 126.8, 120.2,
92.0,79.4, 57.2, 53.0, 37.1, 24.1; IR (neat, cm™") 2226 (w), 1732 (s), 1698 (s); MS (EI):
m/e 314 (M7, 3), 254 (21), 223 (15), 195 (100), 167 (12), 115 (13), 59 (4); HRMS calcd
for Ci3H;305 314.115424, found 314.115498.

Synthesis of 6e. Treatment of 2-bromobenzaldehyde (1.295 g, 7.00 mmol) and Dimethyl
(2-methyl-2-propenyl)(propargyl)malonate (1.130g, 5.00 mmol) as described in
preparation of 6d, afforded a yellow oil, which was purified by flash column
chromatography using ethyl acetate / hexanes (1:6), and identified as 6e (1.513 g, 92%).
Compound 6e: 'HNMR (CDCls): § 10.44 (s, 1 H), 7.91 (ddd, 1 H, T = 7.6, 2.8, 1.4 Hz),
7.53 (m, 3 H), 4.94 (brs, 1 H), 4.85 (brs, 1 H), 3.76 (s, 6 H), 3.13 (s, 2 H), 2.89 (br s, 2
H), 1.56 (br's, 3 H); >C NMR (CDCls): 8 192.0, 170.9, 140.2, 136.7, 134.1, 134.0,
128.9, 127.5,127.2, 116.9, 92.7, 80.0, 57.2, 53.3, 40.5, 24.5, 23.6; IR (neat, cm™) 2226
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(W), 1737 (s), 1698 (s); MS (EI): m/e 328 (M", 12), 313 (13),
296 (38), 269 (56), 209 (92), 191 (36), 144 (100), 115 (48), 59
(19); HRMS calcd for C;9H,005 328.131074, found
328.130128.

Synthesis of 6f. Reaction of 2-bromobenzaldehyde (0.925 g, 5.00 mmol) and N-ally-N-
propargyl p-toluenesulfonamide (0.724 g, 2.90 mmol) as described in preparation of 6b,
afforded a yellow oil, which was purified by flash column chromatography with ethyl
acetate / hexanes (1:5), which was assigned as 6f (0.890 g, 91%).

Compound 6f: "H NMR (CDCl5): 69.92 (s, 1 H),7.93 (dd, 1 H,J=7.8, 1.6 Hz), 7.77 (t,
1H,J=1.6Hz),7.73(d,2H,J=7.6 Hz),7.48 (td, | HJ=7.6, 1.6 Hz), 7.39 (t, 1 H, J =
7.6 Hz),7.19 (d, 1 H,J=7.6 Hz), 7.18(d, 2 H, ] = 7.6 Hz), 5.87 (ddt, 1 H, J =17.2, 10.0,
6.4 Hz), 5.30 (dt, 1 H,J=17.2, 1.6 Hz), 5.26 (d, 1 H, J =10.0 1.6 Hz), 4.36 (s, 2 H), 3.88
(brd, 2 H,J=6.4 Hz), 2.27 (s, 3 H); “C NMR (CDCl5): § 190.9, 144.0, 135.9, 135.8,
133.8, 133.5, 132.1, 130.0, 129.0, 127.8, 127.2, 125.7,

120.3, 89.2, 81.6, 49.7, 36.8, 21.5; IR (neat, cm™") 1698 o~
(s)1349 (s), 1163 (s); LC-MS (CI): 354 (M+H", 100), 321 7 ES
(M-CH30H, 20); LC-MS (Electrospray): 376 (M+Na, 0

100). Shipment to an external MS facility resulted in i

decomposition.

Synthesis of 6g: Treatment of 2-bromobenzaldehyde (0.789 g, 4.31 mmol) and dimethyl
(2-butenenyl)propargylmalonate (0.752 g, 3.36 mmol) as described in preparation of 6d,
afforded a yellow oil, which was purified by flash column chromatography with ethyl
acetate/ hexanes (1:5), which was assigned as 6g (0.928 g,
84%).

Compound 6g: "HNMR (CDCl3): & 10.41 (s, 1 H), 7.86
(d, 1 H,J=7.6 Hz), 7.51 (m, 2 H), 7.40 (t, 1 H, ] = 7.2 Hz),
5.82(ddt, 1 H,J=16.8, 10.0, 6.8 Hz), 5.07 (dt, 1 H, J
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=17.2, 1.6 Hz), 4.98 (d, 1 H, ] =10.0 Hz), 3.75 (s, 6 H), 3.13 (s, 2 H), 2.22 (m, 2 H), 2.04
(brq, 2 H, J=7.2 Hz); C NMR (CDCl3): 8 191.8, 170.7, 137.1, 136.3, 133.8, 133.7,
131.7, 128.6, 127.2, 126.8,91.9, 79.4, 57.0, 53.0, 31.8, 28.6, 24.3; IR (neat, cm™) 2241
(W), 1735 (s), 1698 (s); MS (EI): m/e 328 (M", 12), 313 (13), 296 (38), 269 (56), 209
(92), 191 (36), 144 (100), 115 (48), 59 (19); HRMS calcd for CisH;s05 328.131074,
found 328.130128.
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Proton NMR for Compound 6a.
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Carbon-13 NMR for Compound 6a.

€13 in chloroform

Archive directory: /home/yml/vrmreys /data
Sample directory:
File: CARBON

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
UNITY=-400 “fatmsan"

Relax. delay 1.000 sec
Pulse 38.2 degrees
. time 1.000 sec

82 repetitions
OBSERVE C13, 100.5622462 MHz
DECOUPLE H1, 399.9304768 MHz
Power 40 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536

Total time 16 hr, 45 min, 24 sec

181.974
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Proton NMR for Compound 6b.
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Carbon-13 NMR for Compound 6b.
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13C Observe - New Paramaters
Archive directory: /home/yml/vnmrsys/data

Sample directory: O
Fille: CARBON [ L.

Pulse Sequence: s2pul

Solvent: COC13 O
Ambient temperaturs / T
UNITY-400 “fatman" (&)

Relax. delay 1.000 sec

Pulse 38.2 degrees

q. time 1.000 sec

dth 25141.4 Hz

00 repatitions

C13, 100.5622462 MHz
DECOUPLE  H1, 389.9304768 MHz
Power 45 dB

contlnuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 1 hr, 23 min, 47 sec

57.883

>
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Proton NMR for Compound 6e¢.
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13C Observe - New Paramaters

ﬁ)"\au
Archive directory: /homesyml/vnmrsys /data = 0@
Sample directory:
File: CARBON

Pulse Sequence: sZpul

Solvent: CDC13
Amblent temperature
UNITY=-400 "fatman"

Relax. delay 1.000 sec |/|
FPulse 38.2 degrees

Acg. time 1.000 sec
Width 25141.4 Hz

3000 repetitions O
OBSERVE C13, 100.5622462 WHz ()
DECOUPLE H1, 399.3304768 WHz M
Fower 45 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT slze 65536

Total time 1 hr, 40 min, 32 sec

s A A
70.864

58.023

s /il e S PR
29.800

200.260
141.090
134.276
e 1sait01
—131.308
- \_128.523
117.9886
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77.563
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Carbon-13 NMR for Compound 6c¢.
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Proton NMR for Compound 6d.

—

STANDARD 1H DBSERVE

Archive directory: /home/ym)/vnmrsys/data
Sample directory:
File: PROTON

Pulse Sequence: s2pul

Solvent: CDC13
Amblent temperature
UNITY=-400 "fatman"

Relax. delay 1.000 sec

Pulse 30.4 degrees

Acg. time 3.744 sec

Width 6399.0 Hz

32 repetitions

OBSERVE H1, 399.3291313 MHz
DATA PROCESSING

FT size 65536

Total time 2 min, 32 sec

10.446
—~10.445

*,

r

COOMe

2.876
2.857

COOMe

Z
CHO

NS Tom D p Eow B e e e e m e B B N B e B
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€13 in chloroform

Archive directory: shome/syml/vnmrsys/data
Sample directory:
File: CARBON

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
UNITY-400 “fatman"

Relax. delay 1.000 sec

Pulse 38.2 degrees

Acq. time 1.000 sec

Width 25141.4 Hz

18588 repetitions

OBSERVE C13, 100.5622462 MHz
DECOUPLE H1, 399.9304768 MHz
Power 40 dB

continuously on

WALTZ=16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 16 hr, 45 min, 24 sec

191.729

170.221

Carbon-13 NMR for Compound 6d.
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Proton NMR for Compound 6e.

L
|
180
|

€ L0}

i
| o ¥ o |
6lI'E
T

5

lI"I

Te
>

INE. f
r\ n
gz 66

S-16

COOMe
COOMe

—10.444
7.906
7.802
7.861
7.856

7.250

4840
4,933
854

——————~ 372

5 g

\a724

—3.130
—2.892

1674
—1557

7.528
7.519
7420 _
7.486
7.400

prlojoioyD



Carbon-13 NMR for Compound 6e.
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Proton NMR for Compound 6f.

=" STANDARD 1H OBSERVE

Archive directory: /home/yml/vnmrsys/data
Sample directory:
File: PROTON

Pulse Sequence: sipul

Solvent: CDC13
Ambient temperature
UNITY-400 "“fatman™

Relax. delay 1.000 sec
Pulse 6.1 degrees

Acq. time 1.000 sec

Width §395.0 Hz

32 repetitions

OBSERVE H1, 399.9231392 MHz
DATA PROCESSING

FT size 16384

Total time 1 min, 4 sec

2.230
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Carbon-13 NMR for Compound 6f.

cl3 in chloroform

Archive directory: shome/yml/vrmrsys/data
Sample directory:
Flle: CARBON

Pulse Sequence: sZpul

Solvent: CDC13
Ambient temperature
UNITY-400 “fatman"

Relax. delay 1.000 sec

Pulse 38.2 degrees

Acg. time 1.000 sec

Width 25141.4 Hz

20688 repetitions

OBSERVE Cl13, 100.5622462 WHz
DECOUPLE H1, 399.3304768 WHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 16 hr, 45 min, 24 sec

190.852

144,035
135.894
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Archive directory: shome/chemB38/vrmrsys/data
Sample directory:
File: PROTON

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
UNITY-400 "fatman"

Relax. delay 1.000 sec
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& m-_ -..mna_-__-u-n T TN NN Fafefe OCOCCOMMMMfh o6

-4 Hz P e P P e WAL BELLLTTROOn oo

2 repetitions

Total time 0 min, § sec

g8
= COOMe Egg
$he
; CHO X\ N
L < 10.411
7.861
7.842
i
?‘:'??.zas?
5.807
; 5
. p&
\=
\_s.128
/[

Proton NMR for Compound 6g.
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e o e e -t e i
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Carbon-13 NMR for Compound 6g.

COOMe
COOMe

=

13C Observe - New Paramaters

Archive directory: /home/chem63%,/vrarsys/data
Sample directory:
File: CARBON

Pulse Sequence: s2pul

Solvent: CDC13
temperature
00 “fatman”

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 1,199 sec

Width 25141.4 Hz

13948 repetitions

OBSERVE C13, 100.5622446 MHz
DECOUPLE H1, 3995.9304768 WHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 1 hr, 32 min, 5 sec

131.747

170.666

CHO X

136.316

133.798

137.148
W 133.601

I

128.587
127.175

Lo

\—lﬁi.ﬂl?

115.646

91.925

79.382
77.543

/-:'_

77.222
76.910

L

57.018

53.013
75

=59

31.847

28.551
24.370
4.340

Pt
/2

h—24.301

"
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Proton NMR for Compound 14a.
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Carbon-13 NMR for Compound 14a.
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Proton NMR for Compound 14b.
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Carbon-13 NMR for Compound 14b.
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Proton NMR for Compound 14c.
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Carbon-13 NMR for Compound 14c.

wr >

STANDARD 1H OBSERVE

Archive directory: /shomesyml/vomrsys /data
Sample directory:
Flle: CARBON

Pulse Sequence: s2pul

nt: CEDS
Amblent temperature
UNITY=-400 “fatman"

Relax. delay 1.000 sec

izsk
Pulse 38.2 degrees

Acg. time 1.000 sec ae=p
Width 25141.4 Hz Sanp
20000 repetitions belis el -

OBSERVE C13, 100.5622462 MHz
DECOUPLE H1, 399.9305128 MHz
Power 40 dB

continuously on

WALTZ=16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT slze 65538

Total time 11 hr, 10 min, 16 sec

128.255

=

e & o

42 .587

26.508
126.2586
31.233

144,545
133.317
129.468
b =
70.443
20_344
\_70.314
34.453

160.362

85.61%
~
54.230
54.1!2

r

- JA, _— VO . 2

AL AL B LML B B B L I N B L e B I L e e i e R R e e B B B R e e o
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¥

S-27



Proton NMR for Compound 15c.

STANDARD 1H OBSERVE

Archive directory: /shomesyml/vnmrsys/data

Sample directory:
File: PROTON

Pulse Sequence: sZpul

Soivent: CED6
Ambient temperature
UNITY-400 “fatman®

Relax. delay 1.000 sec

Pulse 18.2 degrees

Acq. time 1.000 sec

Width §399.0 Hz

32 repetitions

0BS H1, 399.9291502 WHz
DATA PROCESSING

FT size 16384

Total time 1 min, 4 sec

o o)
COMe

7
7
7
7
7
7
7

II[C

2.338
2.316
2.300

/[
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Carbon-13 NMR for Compound 15c.
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Proton NMR for Compound 14d.
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COSY Spectrum for Compound 14d.
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Carbon-13 NMR for Compound 14d.
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Proton NMR for Compound 14e.
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COSY Spectrum for Compound 14e.

STANDARD 1H OBSERVE

Archive directory: /home /herndon /vomrsys/data
Sample directory:
File: PROTON

Pulse Sequence: COSY

Solvent: CED6
Ambient temperaturs
UNITY=-400 “fatman"

Relax. delay 1.000 sec
Acg. time 0.156 sec
Width 3279.5 Hz
2D Width 3279.5 Hz

OBSERVE H1, 399,.9251716 MHz
DATA PROCESSING

Sq. sine bell 0.078 sec

F1 DATA L
3q. sine bell 0.039 sec
FT size 1024 x 10
Total time S min, 41 sec
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Carbon-13 NMR for Compound 14e.
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STANDARD 1H DBSERVE

Archive directory: /home/yml/vrarsys/data

Sample directory:
File: PROTON

Pulse Sequence: sZpul

Solvent: CEDE
Ambient temperature
UNITY-400 “fatman"

Relax. delay 1.000 sec

Acqg. time 1.000 sec
Width 6399.0 Hz
32 repetitions

DBSER' H1, 389.9282730 MHz

DATA PROCESSING
FT size 16384
Total time 1 min, 4 sec

Proton NMR for Compound 14f.
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Carbon-13 NMR for Compound 14f.

STANDARD 1H OBSERVE

Archive directory: Jhomesyml /vnmrsys /data
Sample directory:
File: CARBON

Pulse Sequence: s2pul

t temperature
UNITY-400 "“fatman"

Relax. delay 1.000 sec

o®m oo - @
Pulse ma.» degroes Fagcpot= B
Acg. time 1.000 sec . e .
Width 25141.4 Hz FEEERE B
16228 repetitions BE Ry g

OBSERVE C13, 100.5622462 MHZ
DECOUPLE H1, 399.9305128 MHz
Power 40 dB

cont Inuous 1y on M
WALTZ-16 modulated i
DATA PROCESSING i
Line broadening 1.0 Hz A
FT size 65536

Total time 16 hr, 45 min, 24 sec

=
T

127.523
126.630

140.532
134.8383

134.139
134.054
126.187
37.391
35.49%

160.598

N-Ts
H
|
/us.m
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—68.322
54.421
54.383

50.003
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—

86.298
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Proton NMR for Compound 9g.

1H benzene

6 product jandS major

Archive difectory: /shome/yml/vnmrsys/data

Solvent:
Ambient t
UNITY-400

FT size 163

Total time

erature
‘atman”

309.9291716 MHz

D mim, 16 sec

COOMe
COOMe
s 301
3.080
=1
2.713
2.700

Y —
2.868

::::!v
e

MeO
Me
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Carbon-13 NMR for Compound 9g.

Bes

y\ |w\v R r
- e
—
C13 in benzens i — W

Archive directory: shomesyml/vnmrsys/data
Sample directory:
File: CARBON

Pulse Sequence: s2pul

Solvent: CED6
Amblent temperature
UNITY=400 “fatman™

o

Relax. delay 1.000 sec [
Pulse 35.1 dagress

Acg. time 1.000 sec

Width 25141.4 Hz

16000 repetitions

DBSERVE C13, 100.5622462 WHz
DECOUPLE M1, 399.9305128 WHz ¥
Power 40 di 'R,
cont inuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 11 hr, 10 min, 16 sec

127.904
e

128.141

. st S
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COOMe
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nu8ts - &
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