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General. All reactions were performed under an N, atmosphere and all glassware was
dried in an oven at 140 °C for 2 h prior to use. CH,Cl, was filtered using an alumina
filtration system. Cp,ZrHCland glycal epoxides 3, 11 and 14 were prepared according
to literature procedures.'”

Reactions were monitored by TLC analysis (EM Science pre-coated silica gel 60 Fs4
plates, 250 wm layer thickness) and visualization was accomplished with a 254 nm UV
light and by staining with a PMA solution (5 g of phosphomolybdic acid in 100 mL of
95% EtOH), p-anisaldehyde solution (2.5 mL of p-anisaldehyde, 2 mL of AcOH, and 3.5
mL of conc. H,SO4 in 100 mL of 95% EtOH), Vaughn’s reagent (4.8 g of
(NH4)6M0702424 H,0 and 0.2 g of Ce(SO4); in 100 mL of a 3.5 N H,SO4 solution) or a
KMnOy solution (1.5 g of KMnO,4 and 1.5 g of K»COs in 100 mL of a 0.1% NaOH
solution). Flash chromatography on SiO, was used to purify the crude reaction mixtures.
Infrared spectra were determined on a Nicolet Avatar 360 FT-IR spectrometer. 'H
spectra were obtained on a Bruker Avance instrument in CDCl; and ?C NMR were
obtained on a Bruker Avance 300 instrument in CDCIl; unless otherwise noted. Chemical
shifts were reported in parts per million with the residual solvent peak used as an internal
standard. '"H NMR spectra were run at 300, 500, or 600 MHz and are tabulated as
follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m =
multiplet), number of protons, and coupling constant(s). C NMR spectra were run at 76
MHz using the proton-decoupled pulse sequence with a d; of 3 seconds, and are tabulated
by observed peak. Mass spectra were obtained on a Micromass Autospec double

focusing instrument.

Silver perchlorate on Celite®. To a 100 mL round bottom flask charged with silver
perchlorate (1.0 g, 4.8 mmol) in H,O (30 mL) was added Celite® (5.0 g). The resulting
suspension was stirred for 30 min, filtered though a Buchner funnel, and dried in a
vacuum oven (60 °C, 24 h) to yield 6.0 g of silver perchlorate on Celite® (20 wt %) as an

off-white powder.
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(2R,35,4R,5R,6R,E)-4,5-Bis(benzyloxy)-6-(benzyloxymethyl)-2-(hex-1-enyl)-
tetrahydro-2H-pyran-3-ol (4). General Protocol A. To a suspension of zirconocene
hydrochloride (38 mg, 0.15 mmol) in CH,Cl, (1 mL) was added alkyne 1 (17 uL, 0.15
mmol). The yellow reaction mixture was stirred at room temperature for 10 min, treated
with AgClOy4 on Celite® (15.5 mg, 15.0 wumol), stirred for 5 min, and treated dropwise
with a solution of glycal epoxide 3 (44 mg, 0.10 mmol) in CH,Cl, (1 mL). The reaction
mixture was stirred for 1 h, quenched with saturated aqueous NaHCO3, extracted with
EtOAc, dried (MgSQ,), and concentrated in vacuo. The residue was purified by
chromatography on SiO; (3:7, EtOAc:hexanes) to yield 39 mg (76%) of 4 as a colorless
oil: IR (neat) 3455, 3030, 2924, 2870, 1496, 1454, 1361, 1208, 1084, 1028, 734, 697 cm’
' TH NMR (600 MHz) § 7.40-7.25 (m, 12 H), 7.25-7.15 (m, 3 H), 5.87 (dt, 3 H, J= 15.5,
6.7 Hz), 5.70 (dd, 1 H, J=15.6, 6.7 Hz),4.79 (d, l H,J=11.5 Hz), 4.70 (t,2 H, J=10.9
Hz),4.62 (d, 1 H,J=12.1 Hz),4.56 (d, 1 H,J=11.1 Hz), 4.53 (d, 1 H, J=12.1 Hz),
443 (t, 1H, J= 5.5 Hz), 4.00-3.94 (m, 1 H), 3.78 (dd, 1 H, J=10.5, 10.4 Hz), 3.77 (dd, 1
H,J=9.0,8.5Hz),3.70 (dd, 1 H, J=10.5, 10.2 Hz), 3.70 (t, 1 H,J=7.1 Hz), 3.66 (t, 1
H,J=6.7 Hz), 2.50 (bs, 1 H), 2.10 (q, 2 H, J= 6.9 Hz), 1.42-1.37 (m, 2 H), 1.37-1.27
(m, 2 H), 0.90 (t, 3 H, J= 7.2 Hz); °C NMR (126 MHz)  138.3, 138.2, 137.8, 137.2,
128.6, 128.6, 128.5, 128.1, 128.0, 127.8, 124.0, 80.5, 76.6, 74.3, 74.1, 73.9, 73.5, 73.1,
71.0, 68.6, 32.5, 31.2,22.4, 14.0; ESIMS m/z 539 ([M+Na]", 100); HRMS (ESI) m/z
calcd for C33H400OsNa (M+Na) 539.2773, found 539.2762.
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(2R,3S,4R,5R,6R,E)-4,5-Bis(benzyloxy)-6-(benzyloxymethyl)-2-(4-(tert-
butyldiphenylsilyloxy)but-1-enyl)-tetrahydro-2H-pyran-3-ol (6). According to the
General Protocol A, zirconocene hydrochloride (38 mg, 0.15 mmol), alkyne 5 (93 mg,



0.30 mmol), AgClO4 on Celite® (15.5 mg, 15.0 umol) and glycal epoxide 3 (44 mg, 0.10
mmol) afforded 55 mg (74%) of 6 as a colorless oil after purification on SiO; (1:9,
EtOAc:hexanes): IR (neat) 3454, 3067, 3030, 2930, 2858, 1454, 1428, 1110, 736, 700
cm™; 'HNMR 8 7.67 (d, 4 H, J = 6.6 Hz), 7.44-7.35 (m, 6 H), 7.35-7.28 (m, 13 H), 7.20
(d,2H,J="7.0Hz),5.87 (dt, 1 H, J=15.6, 6.5 Hz), 5.76 (dd, 1 H, J=15.7, 6.2 Hz), 4.77
(d, 1H,J=11.5Hz),4.71(d, 1 H,J=11.1 Hz),4.67 (d, 1 H,J=11.5 Hz), 4.60 (d, 1 H,
J=12.1Hz),4.55(d, 1 H,J=11.1 Hz),4.51 (d, 1 H,J=12.2 Hz),4.43 (t, 1 H, J=4.8
Hz), 3.98-3.93 (m, 1 H), 3.80-3.70 (m, 4 H), 3.70-3.64 (m, 3 H), 2.50 (d, 1 H, 6.4 Hz),
236 (q, 2 H, J= 6.5 Hz), 1.05 (s, 9 H); °C NMR & 138.2, 138.0, 137.7, 135.5, 133.8,
133.0, 129.5, 128.5, 128.4, 128.3, 127.9, 127.8, 127.6, 127.6, 126.1, 80.4, 76.4, 74.7,
73.9,73.7,73.4,73.0, 70.9, 68.4, 63.3, 36.1, 26.8, 19.2; ESIMS m/z 565 ((M+Na]’,
100); HRMS (ESI) m/z caled for C47Hs406SiNa (M+Na) 765.3587, found 765.3550.
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(E)-Triisopropylsilyl 5-((2R,3S5,4R,SR,6R)-4,5-bis(benzyloxy)-6-(benzyloxymethyl)-3-
hydroxy-tetrahydro-2H-pyran-2-yl)pent-4-enoate (8). According to the General
Protocol A, zirconocene hydrochloride (38 mg, 0.15 mmol), alkyne 7 (76 mg, 0.30
mmol), AgClO4 on Celite® (15.5 mg, 15.0 umol) and glycal epoxide 3 (44 mg, 0.10
mmol) afforded 46 mg (67%) of 8 as a colorless oil after purification on SiO; (6:4,
CHCly:hexanes): IR (neat) 3479, 3030, 2944, 2867, 1716, 1454, 1365, 1073, 884, 735,
697 cm™; '"H NMR § 7.38-7.28 (m, 13 H), 7.21 (d, 2 H, J= 6.1 Hz), 5.88 (dt, | H, J =
15.6, 6.0 Hz), 5.76 (dd, 1 H, J=15.6, 6.1 Hz), 4.77 (d, 1 H,J=11.5Hz),4.70 (t, 2 H, J =
10.9 Hz), 4.61 (d, 1 H, J=12.1 Hz), 4.56 (d, 1 H,J=11.2 Hz),4.52 (d, l H,J=12.2
Hz), 4.43 (t, 1 H, J=4.5 Hz), 4.00-3.93 (m, 1 H), 3.80-3.73 (m, 2 H), 3.73-3.64 (m, 3 H),
2.62(d, 1 H,J=6.7 Hz), 2.51-2.45 (m, 2 H), 2.45-2.38 (m, 2 H), 1.34-1.25 (m, 3 H),

1.08 (d, 18 H, J=7.4 Hz); "C NMR § 173.0, 138.2, 138.0, 137.7, 134.3, 128.5, 128.4,
128.4,127.9,127.8, 127.7, 125.3, 80.1, 77.2, 76.2, 74.1, 73.6, 73.4, 73.2, 70.8, 68.4, 35.1,



28.2,17.8,11.9; ESIMS m/z 711 ((M+Na]', 100), 515 (57); HRMS (ESI) m/z calcd for
C41Hsc0-SiNa (M+Na) 711.3693, found 711.3687.
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Methyl (E)-4-((2R,3S5,4R,5R,6R)-4,5-bis(benzyloxy)-6-(benzyloxymethyl)-3-hydroxy-
tetrahydro-2H-pyran-2-yl)but-3-enyl(tosyl)carbamate (10). According to the General
Protocol A, zirconocene hydrochloride (38 mg, 0.15 mmol), alkyne 9 (84 mg, 0.30
mmol), AgClO4 on Celite® (15.5 mg, 15.0 umol) and glycal epoxide 3 (44 mg, 0.10
mmol) afforded 50 mg (70%) of 10 as a colorless oil after purification on SiO; (4:6,
EtOAc:hexanes): IR (neat) 3521, 3030, 2921, 1736, 1453, 1359, 1168, 910, 734, 699 cm’
" THNMR & 7.84 (d, 2 H, J= 8.1 Hz), 7.39-7.23 (m, 15 H), 7.21 (d, 2 H, J = 6.0 Hz),
5.89-5.77 (m,2 H),4.79 (d, 1 H,J=11.5Hz),4.72 (d, l H,J=11.3 Hz),4.62 (d, 1 H, J
=12.1 Hz),4.54 (t,2 H, 11.4 Hz), 4.45 (t, 1 H,J=4.4 Hz), 3.97-3.88 (m, 3 H), 3.82-3.74
(m, 2 H), 3.73-3.64 (m, 6 H), 2.63 (d, 1 H, J= 6.7 Hz), 2.58-2.51 (m, 2 H), 2.42 (s, 3 H);
PCNMR 8 152.8, 144.5, 138.3, 138.2, 137.9, 136.8, 131.3, 129.3, 128.5, 128.4, 127.9,
127.8, 127.7, 127.6, 80.4, 74.1, 73.7, 73.4, 73.3, 71.0, 68.6, 53.7, 46.6, 33.4, 21.6; ESIMS
m/z 738 (M+Na]", 100); HRMS (ESI) m/z calcd for C40H4509SNa (M+Na) 738.2713,
found 738.2692.
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(2R,35,4R,58,6R,E)-4,5-Bis(benzyloxy)-6-(benzyloxymethyl)-2-(hex-1-enyl)-
tetrahydro-2H-pyran-3-ol (12). According to the General Protocol A, zirconocene
hydrochloride (38 mg, 0.15 mmol), alkyne 1 (17 uL, 0.30 mmol), AgCIO4 on Celite®
(15.5 mg, 15.0 umol) and glycal epoxide 11 (44 mg, 0.10 mmol) afforded 38 mg (73%)
of 12 as a colorless oil after purification on SiO; (1:9, EtOAc:hexanes): IR (neat) 3453,



3030, 2925, 2871, 1454, 1094, 735, 698 cm™'; 'H NMR § 7.33-7.23 (m, 15 H), 5.84 (dt, 1
H,J=15.6,6.7 Hz), 5.56 (dd, 1 H, J=15.9, 5.5 Hz), 4.74 (d, 1 H, J= 11.6 Hz), 4.71 (d,
1H,J=11.6 Hz),4.55(d, | H,J=11.7Hz), 452 (d, 1 H, J=5.7 Hz), 450 (d, 1 H, J =
6.1 Hz), 4.45 (d, 1 H, J=11.9 Hz), 4.16-4.09 (m, 1 H), 4.04-3.97 (m, 2 H), 3.75-3.68 (m,
1 H), 3.65-3.57 (m, 2 H), 2.10-2.02 (m, 3 H), 1.38-1.22 (m, 4 H), 0.86 (t, 3 H, J=7.3
Hz); *C NMR & 138.5, 138.3, 138.1, 136.4, 128.6, 128.5, 128.4, 128.0, 130.0, 127.8,
123.1,79.3, 73.8, 73.6, 73.5, 72.4, 68.8, 68.1, 32.5, 31.3, 22.4, 14.1; ESIMS m/z 539
(IM+Na]", 100), 536 (20); HRMS (ESI) m/z calcd for C33HsOsNa (M+Na) 539.2773,
found 539.2800.
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(2R,35,4R,58,6R,E)-4,5-Bis(benzyloxy)-6-(benzyloxymethyl)-2-(4-(tert-
butyldiphenylsilyloxy)but-1-enyl)-tetrahydro-2H-pyran-3-ol (13). According to the
General Protocol A, zirconocene hydrochloride (38 mg, 0.15 mmol), alkyne 5 (93 mg,
0.30 mmol), AgClO4 on Celite® (15.5 mg, 15.0 umol) and glycal epoxide 11 (44 mg,
0.10 mmol) afforded 53 mg (72%) of 13 as a colorless oil after purification on SiO,
(hexanes to EtOAc:hexanes, 0.5:9.5): IR (neat) 3459, 3066, 3030, 2929, 2857, 1454,
1428, 1110, 736, 700 cm™; "H NMR & 7.69 (d, 4 H, J = 6.8 Hz), 7.45-7.35 (m, 6 H),
7.35-7.28 (m, 15 H), 5.89 (dt, 1 H, J=15.6, 6.6 Hz), 5.68 (dd, 1 H, J=15.7, 4.5 Hz),
478 (d, 1 H,J=11.5Hz),4.72 (d, 1 H, J=11.6 Hz), 4.62-4.55 (m, 2 H), 4.53 (d, l H, J
=6.7 Hz), 4.51 (d, 1 H, J= 6.3 Hz), 4.49-4.45 (m, 1 H), 4.19-4.13 (m, 1 H), 4.09-4.04
(m, 1 H), 4.04-4.01 (m, 1 H), 3.73 (t, 3 H, J= 6.4 Hz), 3.69-3.63 (m, 1 H), 3.61 (d, l H, J
=6.9 Hz), 2.37 (q, 2 H, J= 6.5 Hz), 2.11 (d, 1 H, J=2.5 Hz), 1.06 (s, 9 H); °C NMR 8
138.4, 138.1, 138.0, 135.6, 133.8, 132.1, 129.6, 128.5, 128.3, 128.3, 128.1, 127.9, 127.8,
127.6, 127.6, 125.3,79.2,77.2,73.7, 73.5, 73.3, 72.5, 72.2, 68.6, 67.8, 63.3, 36.1, 26.8,
19.2; ESIMS m/z 765 ((M+Na]", 100), 391 (10); HRMS (ESI) m/z calcd for
C47Hs5406SiNa (M+Na) 765.3587, found 765.3582.
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(2R,35,4R,5R,6R,E)-4,5-Bis(tert-butyldimethylsilyloxy)-6-((tert-
butyldimethylsilyloxy)methyl)-2-(hex-1-enyl)-tetrahydro-2H-pyran-3-ol (15).
According to the General Protocol A, zirconocene hydrochloride (38 mg, 0.15 mmol),
alkyne 1 (17 uL, 0.30 mmol), AgClO4 on Celite® (15.5 mg, 15.0 umol) and glycal
epoxide 14 (50 mg, 0.10 mmol) afforded 44 mg (74%) of 15 as a colorless oil after
purification on SiO; (1:9, EtOAc:hexanes): IR (neat) 3532, 2930, 2858, 1472, 1254,
1093, 836, 778 cm™; "H NMR (300 MHz) & 5.81-5.66 (m, 2 H), 4.25-4.17 (m, 1 H), 4.10-
3.93 (m, 2 H), 3.92-3.81 (m, 3 H), 3.82-3.78 (m, 1 H), 3.71 (d, 1 H, J=11.5 Hz), 3.34-
3.26 (m, 1 H), 2.15-2.00 (m, 2 H), 1.43-1.30 (m, 4 H), 0.96-0.84 (m, 30 H), 0.17-0.02 (m,
18 H); "C NMR & 134.1, 127.9, 80.3, 72.3, 70.6, 69.8, 68.9, 61.3, 32.1, 31.2, 25.9, 25.8,
22.3,17.9,13.9,-4.9,-5.0, -5.1, -5.3; ESIMS m/z 611 ([M+Na]", 100), 439 (20); HRMS
(ESI) m/z calcd for C30Hg4O5Si3Na (M+Na) 611.3959, found 611.3936.
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(2R,3S,4R,5R,6R,E)-4,5-Bis(tert-butyldimethylsilyloxy)-6-((tert-
butyldimethylsilyloxy)methyl)-2-(4-(tert-butyldiphenylsilyloxy)but-1-enyl)-
tetrahydro-2H-pyran-3-ol (16). According to the General Protocol A, zirconocene
hydrochloride (38 mg, 0.15 mmol), alkyne 5 (93 mg, 0.30 mmol), AgClO4 on Celite®
(15.5 mg, 15.0 umol) and glycal epoxide 14 (50 mg, 0.10 mmol) afforded 58 mg (71%)
of 16 as a colorless oil after purification on SiO; (hexanes to EtOAc:hexanes, 0.5:9.5): IR
(neat) 3528, 2930, 2858, 1472, 1255, 1095, 836, 778, 702 cm™'; "H NMR (300 MHz)

0 7.70-7.64 (m, 4 H), 7.45-7.33 (m, 6 H), 5.84-5.70 (m, 2 H), 4.25-4.18 (m, 1 H), 3.91 (t,
1 H,J=2.5Hz), 3.89-3.79 (m, 3 H), 3.76-3.73 (m, 1 H), 3.71 (d, 2 H, J= 6.7 Hz), 3.35-
3.27 (m, 1 H), 2.43-2.33 (m, 2 H), 1.04 (s, 9 H), 1.00-0.86 (m, 27 H), 0.13-0.05 (m, 18



H); 3C NMR 8 135.7, 134.1, 130.5, 129.9, 129.6, 127.7, 80.3, 72.2, 70.4, 69.9, 68.8,
63.7,61.3,35.9,31.7,26.9, 26.0, 25.9, 22.8, 19.3, 18.3, 18.0, 14.2, -4.5, -4.9, -5.1, -5.2;
ESIMS m/z 765 ((M+Na]’, 100), 391 (10); HRMS (ESI) m/z caled for C47Hs;04SiNa
(M+Na) 765.3587, found 765.3582.

(1) Buchwald, S.L.; LaMaire, S.J.; Nielsen, R.B. Org. Synth. 1993, 71, 77.
(2) (a) Halcomb, R. L.; Danishefsky, S. J. J. Am. Chem. Soc. 1989, 111, 6661. (b)
Adam, W.; Bialas, J.; Hadjiarapoglou, L. Chem. Ber. 1991, 124, 2377.
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—Jq--..-—____.__J-—__.__--_-_.__--__4_______-_-___-____q______-_—__a__-_—-_~——.__—-__ INOZ mmeﬂQﬂUT_N\w‘E
ppm 8 7 6 5 4 3 2 i




wdd

12

ppm

138.
138.
137.
138.
135.
133.
133.
129.

/

i28.
128.
1e8.

oud

W
>3
Q

ugo

HO,,

SdagLo” X

0c

128.
128.
127.
127.
127.
127.
127.
126.

80
77

.377
.424
77 .001
76.577
76.360
74.152
73.894
73.680
73.368
73.043
70.863
68.355
63.300

NS

|

36.064

26.834

.189

P0-9T-T1 E1000 ZHW 9/ HWN JET Tic
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jpl_272 1H NMR 500 MHz CDC13 11-19-04

Current Data Parameters

NAME ip1_272_F

EXPNO 1

794018188980014822455187152549978673621633133517 ﬁIDOZD 1

Qu26530209080874340345340519222981674471991144334 :
25721084352634241.7887354391757231841091751516150
E QO S o RSSO NP0t aa IO ReReaREYsYIIRARRARSS

a )M MMM O@OS RS T TV R R T L L T e e e . F2 - Acquisition Parameters

777777775555555444444444444333333322222211111111

L DY IR I o w2

PROBHD 5 mm TXI 130
PULPROG 20
D 32768
SOLVENT coc13a
NS 16
DS 0
SWH 7507 .507 Hz
FIDRES 0.229111 Hz
AQ 2.1823988 sec
RG 45 .3
OW 66 .600 usec
DE 6.00 usec
TE 290.0 K
0 6.00000000 sec
Pe 10.60 usec
DE 6.00 usec
SFO1 500 .41330008 MHz
NUCt iH
PLL 0.00 dB
F2 - Processing parameters
SI 32788
SF 500.1300233 MHz
WOW EH
558 0
LB 0.40 Hz
GB 0
pC 1.00
1D NMR plot parameters
ﬁ\\ ﬁg - £X 20.00 cm
) F1P 9.00% ppm
Fi 4504 .17 Hz
as Fep 0.009 ppm
[s¥3{1%2]
<|lo F2 0.00 Mz
A PPMCM 0.45007 ppmirm

.__.________q_.~ INOZ mmmcmmmu_‘_m.\ﬁd




ugo

ocy

00F

ppm 14

oug

o2
p
Q

—173.014

7d

HO,,
SdILCOD ™ X

138.159 ="
/138.023

£ —137 661 |
134290
128.781
128 .532
128.438
128.350
127.908
127.836
127 .671
125342

80.097
77.422
77 .197
76.999
76.578
76.203
75.057
74.698
74.113
73.644
73.400
73.152
71.9086
70.833
68.362

y0-b61-11 ET1300 ZHW 9Z HWN JET c/c

O

35.077

28.165

17.764

11.855




jp1_270 1H NMR 500 MHz

CDC13 11-19-04

(o)
—
DT 0O OTTOUOAUMUNOOAUW TN "ORNOUTAUNNNNOSITOIMNNSNO @M DO
P R S o3 OM NI OOROONTDAUANDUNODODANONOND DS
NN SR BRP T ANO TN T IANRITINDNOMI MY ST OIS Q@M na
e 8RR 8RR E I MNMA D ORMONOCUOUIT AT IOUODNOOONIDMNOIOMNANID T M- A
W88333322218888787775555544499777758556555400628
ﬁyﬁwgﬁﬁ%/ﬂ\z%iv&\%
BnO
v
BnO
’ ‘ \% VL'
[ l¥ /)’[l'l»l.|1l PR . -~ e Lt '~ o —
~ w{mi~ oo~ |10 2%9
' S o| & -~ wlolm|Iin|o|~ 1w ~lo|o
& S <r|cu @ —|h|wjmlo|lojujo SHISINY
b] a ~jcu - t|~| i ]m|cufo olajm
C ~t
Lol
nq--——-—-d-—-—-_.-_—--—_—_—_———__-.--—-—-__—_-_——_—._——__—_-_.—_-——--—-——.—-——————_-_
ppm 8 7 6 5 4 3 2 i

Current Data Parameters

NAME jpi_270_P
EXPNO 1
PROCNO 1

F2 ~ Acquisition Parameters

Date_ 500000

Time 22.19
INSTRUM spect
PROBHD 5 mm TXI 13C
PULPROG 29

0 32768
SOLVENT chel3

NS 16

0s 0

SWH 7507 .507 Hz
FIDRES 0.229111 Hz
AQ 2.1823988 sec
ARG 40.3

OW 66.600 usec
DE 6.00 usec
TE 290.0 K

D1 6.00000000 sec
P1 10.60 usec
BE 6.07 usecC
SFO1 500.1330008 MHz
NUCt iH

PLA 0.00 dB

F2 - Processing parameters

SI 32768
SF 500.4300233 MHz
WOW EH
558 0
LB 0.40 Hz
6B 0
pC 1.00

1D NMR plot parameters

CX 20.00 cm

Fip 9.000 pem

F1 4501.17 H2

FapP 0.000 prm

Fe 0.00 Hz
PPMCM 0.45007 ppm/rm
HZCM 225 . 05852 Uz, /oo




wdd

AlLAL.AlLlILJAUAAIJl.LLJLLLL.L,LlJlJlljljlllllllll.llllllllIllllllllllllllllIIIllllllIIIlIIIlJLllLlllllil]lJllllllllllllllllllllllllllllllIllllllllllllllllllllllll

09 08 007 0cl or?y

ov

0c

104

33

21

46.

.538
333
.180
.854
.7583
.282
.337
.506
.351
.836
.807
.729

.610

.785

.372
.420
.997
.574
.140
.742
.438
.326
.995
.615

.713

622

.374

.558

16
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ip1_280 1H NMR 500 MHz CDC13 11-19-04

CO M~ T ~NNDONDO - ATOITTOQINITOAWNIWNTAUDMAUITAUNN 0O i~ 1O OWONT
SN T DD OHNOAUOSTMAODONDODUMODINOOCMTOYTONNONOCNIDWMISMOOMEON
PO N DN DON~NDDDOR~RNDOOMOORNNUDNOITAUNCTOONODUNIDNDNLD IS MO NO @

E S 2o dO~NO0NDITOHOAUANNDOAUAOOAUNCS OO ITONIOITNNOROTOWNIMONSOONNWOSN

2 mMEOOONAUAA NN~ D D0 MNITTONNIAWOSOOSMAMMM®AUND@®

0O \
BnO S VN
BnO ‘OH
OBn
— »1\ _fLi - o ;u*rlsl.
@] {10 Mo~ |a)a MV mjm| = (=) [s2) o}

® a @| ({© vlo|o|o|lolojn|Tiolo S < ©

5 © m| |o o|+-|wiD|av|o|m|o|— S < ]

8 g o 0 et |tV ™ ~r ™

m ~—t

jﬁ—-ﬂ—-—-——-——-ﬂqd—__.____-_-_-_-____<<________-______—_—_______-_____-______-____-_____-_.__-___-—d-._--<__:__-—.___.__<—___——-___-_.-—-__-___.___-___—-__-__-__-_A-____
a 7 6 5 4 3 2

Current Data Parameters

NAME
EXPNO
PROCNO

jpeB80
1
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

AG

D

DE

TE

D1

Pt

DE

SFO1
NuUC1
PL1

500000
15.00
spect

5 mm TXI 13C

29

32768
CbC13

16

0

7507 .507
0.229111
2.18239868
101

66.600

6.00

290.0
12.00000000
10.60

6.00
500.1330008
1H

0.00

Hz
Hz
sec

user
usec
K
sec
usec
usec
MHz

dB

F2 - Processing parameters

51
SF
WDW
sSB
LB
GB
pC

32768
500.1300448
EM

0

0.20

0

1.00

1D NMR plot parameters

CX
FiP
Fi
Fep
F2
PPMCM
HZCM

20.00
9.000
4501 .17
0.000
0.00

0. 45000
20°5. 05852

MHz

cm
ppm
Hz
epm
Hz

ppm/rn

Hz/rm




wdd

'

08 0?[ O?f
| 1 L I t L 1 L

Kbt f/ﬂnww

4%
ugdo

HO,,

oug

oud

7 NS

/

ppm

138.5812

138

.261

138.134

TT——136

128
128
128
127
127
123

D@ N NS N NN
OO WWWON W

32
31

22.

14

.an
.610
.492
.416
.974
.750
.098

.260
.553
.130
.706
.830
.643
.463
.355
.757

18

y0-22-17 ETJ00 ZHW 9/ HWN JET 082 1dl

.069

.509
.313

370

.060
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jp1_273 1H NMR 500 MHz CDC13 11-20-04

W WO M=— T WOITWIDANY OUTOMUMNMNOOTAUMCTNUNNITWOO WO o < ~
VM DO N NON @ NDWOUODNODORNRLDA1OQAUNAOND AT MO 1~ [o)] [Te]
NS MO@mMMmMo@aP M A NS OOOUOUINONOITNOMONWOWOMN 0N W @ [e+]
e o o BN S QIR B« o B A 3 B> B« o I To DONOONONWUOITAUTODUT OO o N O~ - ~ T3]
a WO T T OME@mmMmOMA N NAANNRNODOPODDIDTONMNNDIWWO M~ - [Te) o
BnO 0] ..:/\/\O._.WD_UM
BnO ‘OH
OBn
}
) e _

oljw ol (of~n)w]m 0
s ol 3|2 [oi]] IS olajn|omjw|w]~T [7e]
5 ||} o ool |m|-|o|mn @
B m|{wlo ollo | |u|of-i—|o @

S -
_w T _ T T T _ T T _ T T ¥ _ T T T _ T T T — ¥ T T # T —
ppm 8 7 6 5 4 3 2 i

Current Data Parameters

Hz
Hz
5eC

usec
user
K
sec
usec
ysec
Mz

NAME jp1_273_P
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 500000
Time 23.13
INSTAUM spect
PROBHO 5 mm TXI 13C
PULPROG pds]
0 32768
SOLVENT Han
NS 16
0s 0
SWH 7507 .507
FIDAES 0.2291114
AQ 2.1823988
AG 57
Dw 66.600
DE 6.00
TE 290.0
01 6.00000000
P1 10.60
OE 6.00
SFO4 500.1330008
NUC1 1H
PL1 0.00

aB

F2 - Processing parameters

SI 32768
5F 500.1300238
WOW EM
S5B 0
LB 0.40
GB 0
pc 0.10

10 NMR plot parameters

CX 20.00
FiP 9.000
Fi 4501 .17
F2pP 0.000
F2 0.00
PPMCM 0.45000
HZCM 225.05852

MHz

Hz

om
ppm
Hz

ppem

Hz
npm,/nm
Hz/em




wdd
|

00F
|

0c

I

ppm

138

138.
.026
.548
.842
132.
.568
.458

138
135
133

128
128

€l

ve}
=
@ O
35
o
Q
e8]
3
o
T

0]

v

Sdaglo

128
128
128
127
127
127
127
125

26

[
o

.178
.423
. 148
.998
.576
.695
.508
.33e
.247
.588
.a21
.337

36.

20

.410

117

144

L340
.304 +—
270
.086
.851
766
.625
.580
.24

y0-61-17 E10003 ZHW S HWN JET EL
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jp1_286 1H NMR 300 MHz

ppm

teyral

o ~N O o IWn NOMNO—- IO MMO-—"TOQOUNMNMNOINDONITM-OWNUMMDI@DMNUM
O NP~ M@O < M OOUOONOMINVDOODWOAOACN"OOMOMOOOW-OMDOINN L WOW
SBEENRNE RRS5588c82 33 38BR8RRRRNRANRB8TT2258 8 turrent nata Parenstars
NOBBEEn SYYMMOmmOnnAa A A AN NN 9 60600660 c00s ME Io1 2P
L L _ L __// L \ PROCNO 1
‘ ///%F# /fﬁ////\ ,///_/, _// s
F2 - Acquisition Parameters
Date_ 20041127
Time 17 02
INSTRUM spect |
.;,hNUU\\\///<\\>/// PROBHD 5 mm Pual 13C/ :
PULPROG 29
. i) 16384
“OH SOLVENT £he13
NS 109
DS 0
SHH 4496 403 Hy
FIDRES 0.274439 Hz
AQ 1.821950B sec
ARG 71.8
DW 111.200 usec
DE 6.00 usec
TE 300.0 ¥
D1 6.00000000 sec
======== CHANNEL f{ ===r====
NUCH iH
P1 5.10 usec
PLY 0.00 08
SFO1 300. 1318008 M4z
F2 - Procecssing paramsters
SI 16384
SF 300.1300121 MHz
WDW EM
558 0
L8 0.20 Hz
GB 0 N
PC. 0.50 -
- 1D NMR plot parameters
Lﬁ J CX 19.75 cn )
CY 85.00 cm
Fip 9.000 ppm
) Fi 270117 ¥z
Fop -1.000 ppm
2 olgig|gls|e g 8l R 3 F2 30013 1o
[8))] ol@ml«-|—jojm o [s}] ~ [{e] PPMCM 0.50633 ppm/nm
- DY Y P B e ) o mf o o HZCM 15196455 Hz/cm |
™ 3% |
[ A i - i ¥ T T T T ¥ T ] T T T I T
6 4 2 0



O?F

Si
Sg40

NS

N

OO M NN
= )

= (W hWwo

s A AN

(,/

pom

~N N oo
~N WO e

NN NN
nod N

134.082

127.920

.994
.327
5114
.877
.423
.000
.877
.378
.262
.203
.530
.798
.938
.728
.388

.104
.580
.243
.694
.848
774
.630
.278
.247
.948
.8485
137
.374
.608
.6398
.8399
.877
112
.281
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ppm
7.6859
- 7.8792
7.6735
7.6609
7.6572
7.6547

!

4.451
7.388

Integral

|

7.2697 .
5.7740
5.7676
5.7609

jp1_285 1H NMR 300 MHz

w
[ee)
o
™
e}

T P

3.9169
3.8705
3.860
3.852
3.815

2.084

1.124
1.093
3.328
3.340
0.978

3.8070

3. 7349

31

1-26-
0 m
® W
—
75
©m

04
=)
-t
@
3
Y

1. 5867
1.2662
1.0442
O 9367
0.9281
0.9177
0.9114
0.3056
0.8994
0.8914
0.8813
0.1280
0.1124
0.1034
0.0938
0.0821
0.0774
0.0506
0.0404

2.000

8.228
22.787

15.628

o0 —

ppm

o) —

o —

o

Current Data Parameters

NAME jpi_285
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20041129

Time 9.54
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 29

iD 16384
SOLVENT CbC13

NS 444

18] 0

SHH 4496 403 Hz
F1DRES 0.274439 Hz
AQ 1.8219508 sec
RG 71.8

DH 111.200 usec
DE 6.00 usec
TE 300.0 K

I3 6.00000000 sec
s======= CHANNEL ] ========
NUCi H

Pt 5.10 vusec
PLe 0.00 dB
SFOi 300.1318008 MHz

F2 - Processing parameters

SI 16384
SF 300. 1300121 MHz
WOHW EM
SSB 0
LB 0.20 Hz
GB 0
PC 1.00

1D NMR plot parameters

CX 19.75 cm

CY 50.00 cm
Fip 9.000 ppm

F1 2701.17 Hz

F2p -1.000 ppm
F2 ~-300.43 Hz
PPMCM 0.50633 ppm/cm
HZCM 151.96455 Hz/cm




wdd
_

oct ovt
L ] 1 | L

OW

9i
S810

d.
X

S

Sdadg.lo

ppm

135

——134

X

/RN

AN

130
129
129

127.

35
31
26

22
18
18
17
14

.664
.066
.535
.832
.615

m
D
[¢7}

.272
.540
417
.694
.176
.372
.805
.778
.680

ek

.945

.698

.833
26.
25.
.768
.308
.324
.983
.239

013
853

.453
.837
.080
.205
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