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Total Synthesis of Paliurine F

General Information. All reactions were carried out in oven or flame-dried glassware under
an argon atmosphere employing standard techniques in handling air-sensitive materials. All
solvents were reagent grade. Tetrahydrofuran (THF) was freshly distilled from
sodium/benzophenone under argon immediately prior to use. Dichloromethane, toluene and
acetonitrile were freshly distilled from calcium hydride. Triethylamine, diisopropylethylamine,
N-methylmorpholine, N,N’-dimethylethylenediamine, diethylamine and 2,6-lutidine were
distilled over calcium hydride. N,N-Dimethylformamide, HMPA, NMP and dimethylsulfoxide
were distilled over calcium hydride. n-Butyllithium was purchased from Aldrich and
standardized by titration with menthol/1,10-phenanthroline. Copper(I) iodide (99,999 % purity)
was purchased from Aldrich and used as supplied. All other reagents were used as supplied.
Unless otherwise noted, reactions were magnetically stirred and monitored by thin layer
chromatography using Merck-Kiesegel 60F,s4 plates. Flash chromatographies were performed
with silica gel 60 (particle size 35-70 um) supplied by SDS. Yields refer to chromatographically
and spectroscopically pure compounds, unless otherwise noted. Proton NMR spectra were
recorded using an internal deuterium lock at ambient temperature on a Bruker 300 MHz
spectrometer. Internal references of 8y 7.26 and oy 2.50 were respectively used for CDCI3 and
DMSO-dg. Data are presented as follows: chemical shift (in ppm on the § scale relative to dtms =
0), multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, quint. = quintuplet, m = multiplet,
br = broad), coupling constant (J/Hz) and integration. Resonances that are either partially or fully
obscured are denoted obscured (obs.). Carbon-13 NMR spectra were recorded on a Varian 75
MHz spectrometer. Internal references of d¢c 77.16 and ¢ 39.52 were respectively used for
CDCl; and DMSO-dg. Infrared spectra were recorded on a Nicolet OPUS IR (impact 400D)
spectrophotometer. Optical rotations were recorded on an Perkin Elmer 341 polarimeter at 589

nm and reported as follows: [a] 2, concentration (C in g/100 mL) and solvent. Melting points

were recorded on an Buchi B-545. UV spectra were recorded in methanol on a Shimadzu UV-

160A. Mass spectra were obtained on a GCMS HP MS 5989B spectrometer.

Due to the presence of the N-Boc-pyrrolidine moeity, it was necessary to record 'H and "°C
NMR spectra of most intermediates in DMSO-d6 at temperatures ranging from 333 to 345K (see
details below; the use of higher temperatures resulted in degradation of intermediates). Even at

those temperatures, some C peaks were poorly resolved and are denoted "broad" (br.).
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Experimental Procedures

CO,H CO,H

- = TB
BocHN OH BocHN)\/o S

N-(tert-Butoxycarbonyl)-O-(tert-butyldimethylsilyl)-D-serine®' ~ To a  solution  of
commercially available N-Boc-D-serine 9 (17.6 g, 86 mmol) in DMF (170 mL) were added at
0 °C imidazole (17.5 g, 258 mmol) and TBSCI (16.9 g, 112 mmol). The resulting mixture was
slowly warmed to rt, stirred overnight, and poured into a mixture of 1M HCI (300 mL) and ether
(600 mL) to hydrolyze the silyl ester. The organic layer was separated and the aqueous layer was
extracted with ether. The combined organic layers were washed with brine, and extracted with
IM NaOH (120 mL). The aqueous layer was next acidified by slow addition of 1M HCI (200
mL) and extracted with ether. Combined organic layers were finally dried over MgSQ., filtered
and concentrated under vacuum to yield the desired product as a pale yellow and sticky oil (21.3

g, 67 mmol, 78 %). [a]® -15 (¢ 8.0, CHCL3); 'H NMR (300 MHz, CDCL3): & 10.43 (br. s, 1H),

5.38 (d, J = 8.5 Hz, 1H), 4.35 (br. d, J = 8.5 Hz, 1H), 4.05 (A of ABX syst.,, J = 1.9, 10.1 Hz,
1H), 3.82 (B of ABX syst., J=2.8, 10.1 Hz, 1H), 1.41 (s, 9H), 0.83 (s, 9H), 0.01, 0.00 (s, s, 3H,
3H); C NMR (75 MHz, CDCls): & 175.4, 155.7, 80.2, 63.6, 55.5, 28.3, 25.8, 18.3, -5.5, -5.6;
IR (neat) vmax 3447, 2950, 2576, 1685, 1506 cm™'; ESIMS (positive mode): 319.4, 262.3; HRMS
(CI, NH3) m/z caled for C14H30NOsSi [M+H]" 320.1893, found 320.1889.

o)
CO,H X

OTBS —»» OTBS
BocHN BocHN

10

(R)-N-tert-Butoxycarbonyl-[1-(tert-butyl-dimethyl-silyloxymethyl)-2-oxo-pent-4-enyl]-
amine 10. To a solution of N-(tert-Butoxycarbonyl)-O-(tert-butyldimethylsilyl)-D-serine (5.0 g,
15.7 mmol) in THF (70 mL) was added dropwise at -10 °C a solution of nBuLi (1.6 M solution

S W. R. Ewing, M. M. Joullié, Heterocycles 1988, 27, 2843-2850.
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in hexanes, 9.8 mL, 15.7 mmol). The resulting thick gelatinous suspension was stirred at -10 °C
for 30 minutes, cooled to -78 °C and treated with a solution of allylmagnesium bromide (0.8 M
solution in ether, 45.0 mL, 36.0 mmol).>* The obtained light grey slurry was stirred for 1 hour at
78 °C, warmed to rt over 1 hour, stirred at this temperature for 30 minutes and poured into a
mixture of saturated NH4Cl solution, ice and ether. The organic layer was separated and the
aqueous layer was extracted with ether. The combined organic layers were washed with brine,
dried over MgSQs,, filtered and concentrated under vacuum to yield the desired product 10 as a
colorless oil (5.3 g, 15.4 mmol, 98 %). This unstable product was immediately used without
further purification in the next step. [a]3’ -55 (¢ 2.0, CHCl3); 'H NMR (300 MHz, CDCl3): &
5.82-5.98 (m, 1H), 5.45 (d, J = 6.9 Hz, 1H), 5.07-5.18 (m, 2H), 4.30 (app. quint., J = 3.6 Hz,
1H), 4.04 (A of ABX syst., J = 2.8, 10.4 Hz, 1H), 3.79 (B of ABX syst., J =4.0, 10.4 Hz, 1H),
3.34 (A' of A'B'X' syst., J = 6.8, 17.6 Hz, 1H), 3.25 (B' of A'B'X' syst., J = 6.8, 17.6 Hz, 1H),
1.42 (s, 9H), 0.82 (s, 9H), 0.01 (s, 6H); °C NMR (75 MHz, CDCl): & 205.9, 155.4, 130.0,
119.2,79.9, 63.4, 61.0, 45.0, 28.4, 25.8, 18.2, -5.5; IR (neat) vmax 3441, 2955, 1705, 1639, 1485,
1250, 1163, 840 cm™; ESIMS (positive mode): 366.3, 329.4, 310.3, 268.3; HRMS (CI, NH3) m/z
calcd for C17H34NO4S1 [MJrH]+ 344.2257, found 344.2259.

\/io/ \ ‘\\OH
TB _— B
BocHN OTBS BocHN OTBS

10 11

(1R,2S)-N-tert-Butoxycarbonyl-[1-(tert-butyl-dimethyl-silyloxymethyl)-2-hydroxy-pent-4-

enyl]-amine 11.3* A solution of 10 (5.3 g, 15.4 mmol) in absolute ethanol (160 mL) was treated
with sodium borohydride (1.15 g, 30.4 mmol) at -78 °C. The resulting mixture was stirred for 80
minutes, carefully quenched by addition of a saturated aqueous solution of NH4Cl, warmed to rt,
concentrated under vacuum and diluted with 1M NaOH solution and ether. The organic layer
was separated and the aqueous layer was extracted with ether. The combined organic layers were

washed with brine, dried over MgSOQ,, filtered and concentrated under vacuum to yield the

2 p. Mazerolles, P. Boussaguet, V. Huc, Organic Syntheses 1999, 76, 221-224.
53 For assignment of relative stereochemisty, see p. S17.
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desired product 11 as a colorless oil (5.2 g, 15.0 mmol, 98 %). Diasterecoisomeric excess was
determined by analysis of crude 'H NMR spectra and was found to be higher than 95%.
[a] 2 -30 (¢ 2.0, CHCl3); '"H NMR (300 MHz, CDCl3): §5.69-5.85 (m, 1H), 5.19 (d, J = 8.3 Hz,
1H), 5.02-5.11 (m, 2H), 3.89 (A of ABX syst., J = 2.6, 10.5 Hz, 1H), 3.72 (B of ABX syst., J
=2.4,10.5 Hz, 1H), 3.64 (app. quint., J = 6.2 Hz, 1H), 3.44-3.53 (br. m, 1H), 3.10 (d, J = 7.2 Hz,
1H), 2.27 (app. t, J = 6.7 Hz, 2H), 1.36 (s, 9H), 0.82 (s, 9H), 0.00 (s, 6H); °C NMR (75 MHz,
CDCls): 6155.7, 134.6, 117.7, 79.3, 72.6, 63.1, 53.9, 39.3, 28.4, 25.8, 18.1, -5.6; IR (neat) Vimax
3375, 2971, 2879, 1716, 1491, 1173, 840 cm™; ESIMS (positive mode): 713.6, 384.4, 368.4,
329.4, 268.3, 246.3; HRMS (CI, NH;) m/z calcd for C;7H3sNO,Si [M+H]" 346.2414, found
346.2407.

OH
™ _\\OH N
\/j\/ O\/QTBS
—»
BocHN OTBS N
Boc
11 7

(1R,2S)-1-tert-Butoxycarbonyl-2-(tert-butyl-dimethyl-silyloxymethyl)-3-hydroxy-
pyrrolidine 7. To a solution of 10 (3.5 g, 10.1 mmol) in THF (150 mL) and water (10 mL) was
added osmium tetroxide (4% wt solution in water, 3.2 mL, 0.5 mmol) and sodium periodate
(8.65 g, 40.4 mmol). The resulting white slurry was vigorously stirred at rt for 90 minutes and
quenched by addition of a 10% wt aqueous solution of sodium thiosulfate. The organic layer was
separated and the aqueous layer was extracted with ether. The combined organic layers were
successively washed with 10% wt aqueous sodium thiosulfate solution and brine, dried over
MgSOQ,, filtered and concentrated under vacuum to yield the intermediate N-Boc-aminal as a
complex mixture of rotamers and diastereoisomers.

The resulting brownish oil was dissolved in dry dichloromethane, treated with triethylsilane (1.9
mL, 12.0 mmol) and BF5-OEt, (1.3 mL, 12.0 mmol) dropwise at -78 °C, and stirred for 3h30
while carefully keeping the temperature below -75 °C. The reaction mixture was finally
quenched by addition of a saturated aqueous solution of NaHCOs (20 mL), warmed to rt and
diluted with water. The organic layer was separated and the aqueous layer was extracted with

dichloromethane. The combined organic layers were washed brine, dried over MgSQ,, filtered
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and concentrated. The crude residue was purified by flash chromatography over silica gel
(petroleum ether/AcOEt: 8/2) to yield the cyclized product 7 as a white solid (2.4 g, 7.2 mmol,
72 %). Mp: 110 °C; [a] X -38 (¢ 2.3, CHCl;); 'H NMR (300 MHz, DMSO-ds, 343 K): 54.66 (s,
1H), 4.18 (br. s, 1H), 3.67 (app. q, J = 6.8 Hz, 1H), 3.53 (br. s, 2H), 3.39 (td, J = 9.8, 7.3 Hz,
1H), 3.23 (td, J = 9.8, 2.6 Hz, 1H), 1.92-20.4 (m, 1H), 1.62-1.73 (m, 1H), 1.42 (s, 9H), 0.88 (s,
9H), 0.05, 0.03 (s, s, 3H, 3H); °C NMR (75 MHz, DMSO-dg, 343 K): 5 153.4, 77.7, 71.7 (br.),
66.6, 61.8 (br.), 44.4, 31.4 (br.), 27.8, 25.3, 17.4, -5.9, -6.0; IR (KBr) vmax 3375, 2925, 2756,
2592, 1675, 1424, 1096, 835 cm'l; ESIMS (positive mode): 354.3, 298.3, 254.2; HRMS (CI,
NH3) m/z caled for C1sH34NO4Si [M+H]" 332.2257, found 332.2252.

OH OH
2-Hydroxy-5-iodo-benzaldehyde.>* To a solution of salicylaldehyde (20.0 g, 164 mmol) in
glacial acetic acid (200 mL) was added iodine monochloride (9.2 mL, 181 mmol). The resulting
brown mixture was stirred at rt for 2 days and at 40 °C for a day, concentrated under vacuum,
and the residue was diluted with water and dichloromethane. The organic layer was separated
and the aqueous layer was extracted with dichloromethane. The combined organic layers were
successively washed with 10% wt aqueous sodium thiosulfate solution and brine, dried over
MgSOQy, filtered and concentrated under vacuum to yield a yellow-brown solid which was stored
in the dark (38.0 g, 153 mmol, 93%). Mp: 83 °C; 'H NMR (300 MHz, CDCl;): §10.98 (s, 1H),
9.87 (d,J=0.3 Hz, 1H), 7.88 (d, J =2.2 Hz, 1H), 7.80 (dd, J = 2.2, 8.7 Hz, 1H), 6.84 (d, J = 8.7
Hz, 1H); C NMR (75 MHz, CDCl3): §195.5, 161.3, 145.4, 141.9, 122.6, 120.3, 80.5; IR (KBr)
Vimax 3216, 1670, 1460, 1270, 1265, 1142 cm™; ESIMS (positive mode): 248.3, 219.3, 127.5;
HRMS (CI, NH3) m/z caled for C;HsIO, [M]"247.9334, found 247.9329.

S4 procedure adapted from: Y. J. Cho, K. Y. Rho, S. R. Keum, S. H. Kim, C. M. Yoon, Synth. Commun. 1999, 29,
2061-2068.
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OH OMe
_—
8

5-lodo-2-methoxy-benzaldehyde 8. To a solution of 2-hydroxy-5-iodo-benzaldehyde (29.6 g,
119 mmol) in dry acetone (700 mL) was added potassium carbonate (24.9 g, 180 mmol) and
dimethylsulfate (12.5 mL, 132 mmol). The resulting orange mixture was refluxed for 2 hours,
cooled to rt, concentrated in vacuo and diluted with water and CH,Cl,. The aqueous layer was
extracted with CH,Cl,, combined organic layers were washed with brine, dried over MgSQOy,
filtered and concentrated. The crude residue was finally washed with pentane to give the desired
ether as a brown solid which was stored in the dark (31.2 g, 180 mmol, quant.). Mp: 145 °C;
'H NMR (300 MHz, CDCl3): 610.25 (s, 1H), 7.98 (d, J = 2.3 Hz, 1H), 7.71 (dd, J =2.3, 8.8 Hz,
1H), 6.70 (d, J = 8.8 Hz, 1H), 3.83 (s, 3H); °C NMR (75 MHz, CDCl;): & 188.3, 161.5, 144.1,
136.9, 126.5, 114.3, 83.0, 55.9; IR (KBr) vimsx 2960, 2865, 1689, 1474 cm™; ESIMS (positive
mode): 262.5, 244.3, 202.7; HRMS (CI, NH3) m/z caled for CgH710, [M+H]" 261.9491, found
261.9490.

O
OH 0 Z
N OMe N
O\/OTBS + > O\/OTBS
! = N
|
Boc

N
Boc
7 8 12

(2R,3S)-1-(tert-Butoxycarbonyl)-2-(tert-butyldimethylsilyloxy)methyl-3-(3-formyl-4-

methoxy-phenoxy)-pyrrolidine 12. A 15 mL pressure tube was charged with 5-iodo-2-
methoxy-benzaldehyde 8 (1.3 g, 5.0 mmol), alcohol 7 (1.8 g, 5.4 mmol), cesium carbonate (3.25
g, 10.0 mmol), 1,10-phenanthroline (180 mg, 1.0 mmol) and copper(I) iodide (95 mg, 0.5 mmol).
Toluene (3 mL) was added, the pressure tube was closed and the brownish suspension was
heated to 125°C for 24 hours. Another portion of 5-iodo-2-methoxy-benzaldehyde 8 (650 mg,
2.5 mmol) was then added and the reaction mixture was heated for an additional 24 hours and

cooled to rt. Crude reaction mixture was finally filtrated over a plug of silica gel (washed with
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AcOEt), concentrated and purified by flash chromatography over silica gel (gradient from
CH,ClI;, to CH,CIl,/EtOH: 95/5) to yield the aryl ether as a pale yellow sticky oil (1.9 g, 4.1
mmol, 75 %); [a]Z -5 (¢ 1.2, CHCls); 'H NMR (300 MHz, DMSO-dg, 345 K): §10.33 (s, 1H),
7.27 (d, J = 3.1 Hz, 1H), 7.22-7.25 (m, 1H), 7.13 (d, J = 8.8 Hz, 1H), 4.82 (d, J = 4.1 Hz, 1H),
3.78-3.93 (m, 2H), 3.88 (s, 3H), 3.58-3.63 (m, 1H), 3.34-3.51 (m, 2H), 2.23 (app. qt, J=9.8, 4.7
Hz, 1H), 2.10 (app. dd, J = 13.4, 6.2 Hz, 1H), 1.42 (s, 9H), 0.88 (s, 9H), 0.06 (s, 6H); °C NMR
(75 MHz, DMSO-ds, 345 K): 6186.9, 155.2, 152.2, 149.4, 123.8, 123.0, 113.0, 112.5, 78.8 (br.),
77.2, 62.6, 60.7 (br.), 55.0, 43.3, 27.0 (br.), 26.7, 24.2, 16.4, -7.1; IR (neat) vma.x 2883, 2755,
1694, 1490, 1398 cm™'; ESIMS (positive mode): 970.0, 953.7, 599.5, 583.5, 488.4; HRMS (CI,
NH;3) m/z calcd for Co4H39oNOgSi [M]"465.2547, found 465.2552.

/@LO/Me OMe
I

: Q0

o Z o =

N )

O\/OTBS O\/OTBS
y w
Boc Boc

12 13
[2R,3S,3(32)]-1-(tert-Butoxycarbonyl)-2-(tert-butyldimethylsilyloxy)methyl-3-[3-(2-
iodovinyl)-4-methoxy-phenoxy]-pyrrolidine 13. To a suspension of methyltriphenyl-
phosphonium iodide® (1.05 g, 1.98 mmol) in THF (11 mL) was added dropwise at rt a solution
of NaHMDS (2.0 M solution in THF, 990 uL, 1.98 mmol). The resulting red-orange solution
was stirred at rt for 20 min and cooled to -78 °C before adding HMPA (1.3 mL) and a solution of
12 (700 mg, 1.5 mmol) in THF (7 mL). The reaction mixture was stirred at -78 °C for two hours
and quenched at -78 °C by addition of a saturated aqueous solution of NaHCOj3. The mixture was
warmed to rt, diluted with Et,0 and filtered through a plug of Celite® which was thoroughly
washed with ether. The biphasic filtrate was separated and the organic layer was dried over
MgSOy, filtered and concentrated. The crude residue was purified by flash chromatography over
silica gel (AcOEt/petroleum ether: 1/9) to give the desired vinyl iodide 13 as a yellow oil (860

mg, 1.46 mmol, 97 %). Diastereoisomeric excess was determined by analysis of crude '"H NMR

3 M. C. Hillier, A. T. Price, A. I. Meyers, J. Org. Chem. 2001, 66, 6037-6045.
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spectra and was found to be higher than 95%. [a]® -4 (¢ 1.2, CHCl;); '"H NMR (300 MHz,
DMSO-dg, 333 K): 67.27 (d, J = 8.5 Hz, 1H), 7.14 (d, J = 2.5 Hz, 1H), 6.86-6.87 (m, 2H), 6.66
(d, J=8.5 Hz, 1H), 4.68 (d, J = 4.1 Hz, 1H), 3.74 (A of ABX syst., J =3.2, 10.8 Hz, 1H), 3.68-
3.73 (m, 1H), 3.66 (s, 3H), 3.45-3.55 (m, 1H), 3.25-3.37 (m, 2H), 2.07-2.20 (m, 1H), 1.92-1.98
(m, 1H), 1.32 (s, 9H), 0.77 (s, 3H), 0.79 (s, 6H), 0.03 (s, 3H), -0.12 (s, 3H); °C NMR (75 MHz,
DMSO-dg, 333 K): 6 153.3, 151.1, 149.6, 134.2, 126.3, 117.0, 115.9, 112.4, 82.5, 80.3, 78.4,
63.6, 61.7 (br.), 55.8, 44.4, 28.5 (br.), 27.8, 25.4, 17.4, -3.6, -5.9; IR (neat) Vi 2960; 1685;
1486; 1394; 1235; 1117; 830 cm™; CIMS (NHj; gas): 590; 534; 476; HRMS (CI, NH3) m/z calcd
for C,sH40INO5Si [M]+ 589.1720, found: 589.1724.

\ \
Boc 13 Boc

[2R,3S,3(32)]-1-(tert-Butoxycarbonyl)-2-hydroxymethyl-3-[3-(2-iodovinyl)-4-methoxy-

phenoxy]-pyrrolidine. A solution of 13 (860 mg, 1.46 mmol) in THF (18 mL) was treated with
a solution of TBAF (1M solution in THF, 2.2 mL, 2.2 mmol) at -10 °C. The resulting light
yellow mixture was warmed to rt over 50 minutes and quenched with water. The aqueous layer
was extracted with Et;O and the combined organic layers were washed with brine, dried over
MgSOy, filtered and concentrated to give the crude unprotected alcohol (contaminated with tert-
butyldimethyl-silanol) as an orange oil (694 mg, 1.46 mmol, quant.) which was used without

further purification in the next step. An analytical sample was purified by flash chromatography
over silica gel (EtOH/DCM: 3/97). [a] X -7 (¢ 1.1, CHCl3); 'H NMR (300 MHz, DMSO-ds, 333
K): 67.37 (d, J = 8.5 Hz, 1H), 7.25 (d, J = 2.3 Hz, 1H), 6.98-6.99 (m, 2H), 6.76 (d, J = 8.5 Hz,
1H), 4.78-4.90 (m, 2H), 3.82-3.86 (app. dd, J = 3.7, 7.6 Hz, 1H), 3.76 (s, 3H), 3.59-3.71 (m, 1H),
3.31-3.43 (m, 3H), 2.14-2.28 (m, 1H), 1.99-2.09 (m, 1H), 1.41 (s, 9H); °C NMR (75 MHz,
DMSO-dg, 333 K): 8 153.5, 150.9, 149.7, 134.2, 126.3, 116.7, 115.7, 112.4, 82.5, 79.4 (br.),
78.2, 64.1, 60.3 (br.), 55.8, 44.2, 28.5 (br.), 27.9; IR (neat) vmax 3406, 2950, 1675, 1491, 1414,
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1214, 1035, 866, 764 cm™'; ESIMS (positive mode): 514.3, 498.2; HRMS (CI, NH3) m/z calcd
for C19H,7INOs [M+H]" 476.0934, found: 476.0921.

—_— N
N N
Boc Boc H

[2R,3S,3(32)]-1-(tert-Butoxycarbonyl)-2-formyl-3-[3-(2-iodovinyl)-4-methoxy-phenoxy]-

pyrrolidine. DMSO (265 pL, 3.7 mmol) was added to a solution of oxalyl chloride (270 pL, 3.1
mmol) in dichloromethane (10 mL) at -78 °C. The resulting solution was stirred at -78 °C for 30
minutes and a solution of [2R,3S,3(32)]-1-(tert-butoxycarbonyl)-2-hydroxymethyl-3-[3-(2-
iodovinyl)-4-methoxy-phenoxy]-pyrrolidine (694 mg, 1.46 mmol) in dichloromethane (15 mL)
was added dropwise via cannula. The reaction mixture was stirred for 40 minutes at -78 °C
before adding triethylamine dropwise (880 pL, 6.3 mmol), and the mixture was warmed to
-10 °C over 2 hours. The reaction was next quenched at -10 °C with water and diluted with
CH,Cl,. The aqueous layer was extracted with CH,Cl, and the combined organic layers were
washed with brine, dried over MgSOy, filtered and concentrated to give the desired aldehyde as
an orange oil (691 mg, 1.46 mmol, quant.) which was used without purification in the next step.

An analytical sample was purified by flash chromatography over silica gel (AcOEt/petroleum
ether: 35/65) to give a colorless oil. [a]2’ -27 (¢ 1.3, CHCl,); 'H NMR (300 MHz, DMSO-dg,
335 K): 69.60 (s, 1H), 7.38 (d, J = 8.5 Hz, 1H), 7.30 (d, J = 2.3 Hz, 1H), 7.00-7.01 (m, 2H), 6.78
(d, J=28.5 Hz, 1H), 5.00 (br. s, 1H), 4.35 (app. s, 1H), 3.77 (s, 3H), 3.50-3.57 (m, 2H), 2.03-2.12
(m, 2H), 1.40 (s, 9H); °C NMR (75 MHz, DMSO-dg, 333 K): §198.7, 151.4, 150.8 and 149.9
(rotamers), 149.7, 134.1, 126.4, 117.1, 116.3, 112.3, 82.9, 79.2, 78.1 (br.), 70.1, 55.8, 44.3, 29.6
(br.), 27.7; IR (neat) vmay 2971, 1726, 1675, 1482, 1388, 1276, 1045, 748 cm™'; ESIMS (positive
mode): 512.1, 496.1, 440.0, 312.8, 311.2; HRMS (CI, NH3) m/z calcd for C;oH,5INOs [M+H]"
474.0777, found: 474.0773.
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[2R,3S,3(32)]-1-(tert-Butoxycarbonyl)-3-[3-(2-iodovinyl)-4-methoxy-phenoxy]-proline. To a
solution  of  [2R,3S,3(3Z)]-1-(tert-butoxycarbonyl)-2-formyl-3-[3-(2-iodovinyl)-4-methoxy-
phenoxy]-pyrrolidine (691 mg, 1.46 mmol) in a mixture of THF (5 mL) and tert-butanol (14 mL)
was added 2-methylprop-2-ene (90 %, 1.6 mL, 13.2 mmol), followed by a solution of sodium
chlorite (80 %, 400 mg, 3.5 mmol) and sodium dihydrogen phosphate dihydrate (485 mg, 3.1
mmol) in water (10 mL). The yellow reaction mixture was then stirred for 1 hour, carefully
quenched with a 1M HCI solution and diluted with ether. The aqueous layer was extracted with
ether, combined organic layers were dried over MgSQys, filtered and concentrated. The crude

residue was purified by flash chromatography over silica gel (EtOH/DCM: 6/94) to give the free
carboxylic acid as a yellow oily solid (486 mg, 0.99 mmol, 68 % over three steps). [a] 2 -24 (c
1, CHCls); '"H NMR (300 MHz, DMSO-dg, 345 K): §7.38 (d, J = 8.5 Hz, 1H), 7.29 (d, J = 2.3
Hz, 1H), 7.01-7.02 (m, 2H), 6.77 (d, J = 8.5 Hz, 1H), 4.90 (br. s, 1H), 4.28 (app. s, 1H), 3.77 (s,
3H), 3.44-3.60 (m, 2H), 2.09-2.19 (m, 2H), 1.39 (br. s, 9H); °C NMR (75 MHz, DMSO-ds, 345
K): 6170.7, 153.0, 151.3, 149.2, 134.2, 126.5, 116.7, 116.2, 112.5, 82.7, 80.1 (br.), 78.8, 64.5
(br.), 55.8, 44.0, 28.9 (br.), 27.7; IR (neat) vimay 3441, 2919, 1731, 1680, 1419, 1214 cm™'; HRMS
(CI, NH3) m/z calcd for C1oH,sINOg [M+H]" 490.0727, found: 490.0733.
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[2R,3S,3(32)]-{1-(tert-Butoxycarbonyl)-3-[3-(2-iodovinyl)-4-methoxy-phenoxy]-prolyl}-

isoleucinamide 6. To a solution of [2R,3S,3(3Z)]-1-(tert-butoxycarbonyl)-3-[3-(2-iodovinyl)-4-
methoxy-phenoxy]-proline (1.09 g, 2.23 mmol) and isoleucinamide acetate®® (424 mg, 2.23
mmol) in DMF (20 mL) was added 1-hydroxybenzotriazole (HOBt, 316 mg, 2.34 mmol). 1-(3-
Dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (EDC, 470 mg, 2.45 mmol) and
N-methylmorpholine (620 uL, 5.60 mmol) were next added at 0 °C and the solution was stirred
for 16 hours while progressively warmed to rt. The yellow reaction mixture was quenched with
water and diluted with ether. The aqueous layer was extracted with ether and the combined
organic layers were successively washed with a 1M HCI aqueous solution, saturated aqueous
solution of NaHCOs and brine, dried over MgSO,, filtered and concentrated. The crude residue
was purified by flash chromatography over silica gel (AcOEt/petroleum ether: 9/1) to give the
desired peptide 6 (992 mg, 1.65 mmol, 75 %) as a pale yellow solid. Mp: 87 °C; [a] 2 -31 (c 1,

CHCl3); '"H NMR (300 MHz, DMSO-ds, 343 K): 67.65 (d, J = 8.5 Hz, 1H), 7.38 (d, J = 8.5 Hz,
1H), 7.28 (d, J = 2.3 Hz, 1H), 7.00-7.06 (m, 2H), 6.80-7.20 (br. s, 2H), 6.77 (d, J = 8.5 Hz, 1H),
4.83 (br. s, 1H), 4.36, 4.43 (rotamers, s, s, 1H), 4.19 (dd, J = 6.7, 8.4 Hz 1H), 3.80, 3.77
(rotamers, s, s, 3H), 3.46-3.56 (m, 2H), 2.05-2.10 (m, 2H), 1.72-1.84 (m, 1H), 1.47-1.50 (m, 1H),
1.41 (s, 9H), 1.05-1.20 (m, 1H), 0.87 (t, J = 6.4 Hz, 3H), 0.84 (d, J = 7.3 Hz, 3H); °*C NMR (75
MHz, DMSO-dg, 343 K): §172.1, 168.6, 153.5, 151.2, 149.3, 134.1, 126.3, 116.8, 116.0, 112.5,
83.7,79.5 (br.), 79.0, 65.7 (br.), 56.6, 55.9, 44.3, 36.4, 28.8 (br.), 27.7, 23.9, 15.1, 10.6; IR (KBr)
Vmax 3314, 2960, 2720, 1680, 1486, 1394, 1214, 1168, 1025 cm™; ESIMS (positive mode):
624.2, 640.2; HRMS (CIL, NH3) m/z caled for C,sH37IN3O6 [M+H]" 602.1727, found: 602.1741.

S T, Moriguchi, T. Yanagi, M. Kunimori, T. Wada, M. Sekine, J. Org. Chem. 2000, 65, 8229-8238.
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cyclopeptide core 5. A 100 mL flask was charged with iodo-amide 6 (350 mg, 0.59 mmol),
copper(I) iodide (23 mg, 0.12 mmol) and cesium carbonate (285 mg, 0.88 mmol). The flask was
evacuated under high vacuum, backfilled with argon and closed with a rubber septa. Dry and
degassed THF (78 mL) and N,N’-dimethylethylene-1,2-diamine (26 uL, 0.24 mmol) were next
added, the rubber septa was replaced by a glass stopper and the light blue suspension was heated
to 60°C for 20 hours. The reaction mixture was cooled to rt and filtrated over a plug of silica gel
(washed with AcOEt) and concentrated. The crude residue was purified by flash chromatography
over silica gel (gradient from Et,O/EtOH: 99/1 to Et,O/EtOH: 95/5) to give the recovered
starting peptide 6 (70 mg, 0.12 mmol, 20 %) and the desired cyclized product 5 (193 mg, 0.41
mmol, 70 %, 89 % based on recovered starting material) as a white solid. Mp: 188 °C;
[a]2 -436 (c 0.54, CHCl); "H NMR (300 MHz, CDCls): 68.43 (d, J = 11.2 Hz, 1H), 7.22 (d, J
=5.0 Hz, 1H), 6.87 (dd, J = 6.9, 11.2 Hz, 1H), 6.83 (d, J=9.2 Hz, 1H), 6.74 (dd, J =2.9, 8.9 Hz,
1H), 6.65 (d, J =2.9 Hz, 1H), 5.85 (d, J =9.1 Hz, 1H), 5.43 (dt, J =2.7, 8.1 Hz, 1H), 4.25 (app.
t, J =4.6 Hz, 1H), 4.15 (d, J = 2.6 Hz, 1H), 3.70-3.78 (m, 1H), 3.73 (s, 3H), 3.30-3.39 (m, 1H),
2.39-2.50 (m, 1H), 2.14-2.24 (m, 1H), 2.00-2.10 (m, 1H), 1.38 (s, 9H), 1.05-1.32 (m, 2H), 0.93
(d, J=17.0 Hz, 3H), 0.81 (t, J = 9.8 Hz, 3H); °C NMR (75 MHz, CDCl;): 5171.4, 167.6, 155.3,
151.6, 151.4, 124.5, 121.7, 117.8, 113.9, 111.5, 106.7, 81.2, 78.0, 64.9, 60.4, 56.2, 46.0, 35.3,
32.2, 28.4, 24.6, 16.2, 11.9; IR (KBr) vmax 3319, 2919, 1706, 1650, 1506, 1404, 1214, 1163,
1122, 1030, 764 cm'l; CIMS (NHj; gas): 491.0, 473.0, 418.0 ; HRMS (CI, NH3) m/z calcd for
Ca5H3N306 [M+H]" 474.2604, found: 474.2607.

Alternate procedure for macrocyclization using CuTc. A 15 mL pressure tube was charged
with iodo-amide 6 (50 mg, 0.083 mmol), copper(I) thiophenecarboxylate®” (CuTc, 5.0 mg, 0.025

§7 prepared according to G. D. Allred, L. S. Liebeskind, J. Am. Chem. Soc. 1996, 118, 2748-2749.
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mmol) and cesium carbonate (40.7 mg, 0.125 mmol). The pressure was evacuated under high
vacuum, backfilled with argon and closed with a rubber septa. Dry and degassed NMP (11.5 mL)
was next added and the tube was sealed and the yellow suspension was heated to 90°C for 20
hours. The reaction mixture was cooled to rt, and diluted with ether and water. The aqueous layer
was extracted with ether and the combined organic layers were washed brine, dried over MgSQOs,
filtered and concentrated. The crude residue was purified by flash chromatography over silica gel
(gradient from Et,O/EtOH: 99/1 to Et,O/EtOH: 95/5) to give the desired cyclized product 5 (23.5
mg, 0.050 mmol, 60 %) as a white solid.
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deprotected cyclopeptide core 14. To a solution of 5 (100 mg, 0.21 mmol) in dichloromethane
(4.7 mL) were added at -10 °C 2,6-lutidine (25 pL, 21.1 mmol) and a solution of trimethylsilyl
trifluoromethanesulfonate (1.4 M solution in dichloromethane, 600 pL, 84.0 mmol). The
resulting light pink solution was stirred for 1 hour while progressively warmed to 0 °C. The
mixture was next hydrolyzed at 0 °C by addition of a saturated aqueous solution of NaHCO; and
diluted with dichloromethane. The aqueous layer was extracted with dichloromethane and the
combined organic layers were washed with brine, dried over MgSOy, filtered and concentrated.
The crude residue was purified by flash chromatography over silica gel (AcOEt/EtOH/Et;N:
85/14/1) to give the desired N-deprotected macrocycle 14 (63 mg, 0.17 mmol, 80 %) as a white
solid. Mp: 218 °C; [a]® -452 (¢ 0.49, CHCl3); '"H NMR (300 MHz, CDCls): &§8.50 (br. s, 1H),
6.91(dd, J=9.2,11.3 Hz, 1H), 6.92 (d, J =9.1 Hz, 1H), 6.82 (dd, J=2.9, 9.0 Hz, 1H>), 6.65 (br.
s, 1H), 5.95 (d, J = 8.9 Hz, 1H), 5.09-5.11 (m, 1H), 4.32 (br. s, 1H,), 3.79 (s, 3H), 3.43 (br. s,
1H), 3.13-3.20 (m, 1H), 2.90-2.95 (m, 1H), 2.16-2.26 (m, 3H), 1.95-2.03 (br. m, 1H), 1.37-1.47
(m, 1H), 1.02-1.14 (m, 1H), 0.94 (d, J = 6.9 Hz, 3H), 0.87 (t, J = 7.2 Hz, 3H); °C NMR (75
MHz, CDCl3): 6 173.0, 167.0 (br.), 151.2, 151.1, 124.1, 121.5, 117.5, 113.8, 111.1, 107.2, 80.9,
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69.6, 60.1 (br.), 56.1, 47.5 (br.), 35.6 (br.), 32.0, 25.3, 16.0, 11.7; ESIMS (positive mode): 412.3,
396.4, 374.4, 359.4, 346.4 ; HRMS (CI, NH3) m/z calcd for CyoHysN304 [M+H]+ 374.2080,
found: 374.2069.
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Paliurine F 4

Paliurine F 4. To a cooled solution of N-Fmoc-L-isoleucine (90 mg, 0.25 mmol) and
1-hydroxyazabenzotriazole (HOAt, 42 mg, 0.31 mmol) in DMF (2 mL) were added
O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU, 90 mg,
0.24 mmol) and diisopropylamine (125 uL, 0.72 mmol) at 0 °C. The resulting yellow solution
was stirred at 0 °C for 20 minutes and added dropwise via cannula to a cooled solution of 14 (63
mg, 0.17 mmol) in DMF (2 mL) at 0 °C. The flask containing the activated acid was rinced with
an additional portion of DMF (2 mL) which was cannulated into the solution of the amine. The
resulting yellow solution was warmed to rt and stirred overnight. The mixture was quenched at
0 °C with a saturated aqueous solution of NH4Cl and diluted with ether. The aqueous layer was
extracted with ether and the combined organic layers were washed with brine, dried over
MgSO,, filtered and concentrated to give an orange oil which was used in the next step without
further purification.

This oil was dissolved in CH3;CN (2.5 mL) and diethylamine was added (630 puL, 6.1 mmol) at rt.
After 40 minutes, the crude yellow mixture was concentrated under vacuum and residue was
immediately engaged in the next step without further purification.

To a cooled solution of N,N-dimethyl-L-leucine (50 mg, 0.25 mmol) and
1-hydroxyazabenzotriazole (HOAt, 44 mg, 0.32 mmol) in DMF (2 mL) were added
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O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU, 90 mg,
0.24 mmol) and diisopropylethylamine (125 pL, 0.72 mmol) at 0 °C. The resulting yellow
solution was stirred at 0 °C for 20 minutes and added dropwise via cannula to a solution of the
previously deprotected amine in DMF (2 mL) at 0 °C. The flask containing the activated acid
was rinced with an additional portion of DMF (2 mL) which was cannulated into the solution of
the amine. The yellow solution was warmed to rt and stirred overnight. The mixture was
hydrolyzed at 0 °C with a saturated aqueous solution of NH4Cl and diluted with ether. The
aqueous layer was extracted with ether and the combined organic layers were washed with brine,
dried over MgSQ,, filtered and concentrated. The crude residue was purified by flash
chromatography over silica gel (AcOEt/EtOH: 99.5/0.5) to give the desired synthetic paliurine F
4 (61 mg , 97 umol, 57 % over three steps) as a white solid. R¢: 0.26 (Merck-Kiesegel 60F;s4

TLC plates, AcOEt/EtOH: 99/1); Mp: 192 °C {Lit.: unreported}; [a]3’ -468 (C 1.1, CH3CN)
{Lit.: natural paliurine F: [o]2: -323 (c 1.0, CH;CN)}**; 'TH NMR (300 MHz, CDCly):> §8.46
(d, J=11.4 Hz, 1H), 7.41 (d, J = 9.0 Hz, 1H), 7.20 (d, J = 5.0 Hz, 1H), 6.93 (dd, J=9.2, 11.3
Hz, 1H), 6.88 (d, J = 9.2 Hz, 1H), 6.80 (dd, J = 2.9, 9.0 Hz, 1H), 6.69 (d, J = 2.9 Hz, 1H), 5.92
(d, J=9.0 Hz, 1H), 5.53 (dt, J = 3.2, 7.3 Hz, 1H), 4.56 (app. t, J = 8.5 Hz, 1H), 4.49 (d, J = 3.2
Hz, 1H), 4.38 (dt, J =2.2, 8.5 Hz, 1H), 4.27 (app. t, J = 4.4 Hz, 1H), 3.78 (s, 3H), 3.55 (app. dt, J
= 6.6, 10.8 Hz, 1H), 2.89 (dd, J = 5.3, 8.6 Hz, 1H), 2.59 (ddt, J = 13.1, 2.3, 7.1 Hz, 1H), 2.24-
2.38 (m, 1H), 2.25 (s, 6H), 2.02-2.15 (m, 1H), 1.65-1.83 (m, 1H), 1.47-1.60 (m, 1H), 1.40-1.49
(m, 1H), 1.36-1.46 (m, 1H), 1.31-1.39 (m, 1H), 1.03-1.18 (m, 2H), 1.06-1.10 (m, 1H), 0.96 (d, J
= 7.0 Hz, 3H), 0.93 (d, J = 6.4 Hz, 3H), 0.91 (d, J = 6.3 Hz, 3H), 0.87 (t, J = 7.5 Hz, 3H), 0.85 (t,
J=7.5Hz, 3H), 0.82 (d, J = 6.6 Hz, 3H); °C NMR (75 MHz, CDCl;):*° §174.0, 172.0, 170.4,
167.2, 151.6, 151.2, 124.4, 121.6, 117.8, 113.9, 111.3, 106.8, 76.9, 67.4, 64.5, 60.4, 56.1, 53.8,
46.9, 42.4, 37.5, 37.1, 35.2, 32.7, 26.0, 24.8, 24.6, 23.4, 22.2, 16.3, 15.4, 11.8, 10.8; UV Amax

(log €): 220 (4.62), 296 (4.09), 320 (4.39); IR (KB) vmax 3406, 3324, 2955, 2883, 1690, 1640,

1506, 1429, 1261, 1225, 1178, 1035, 820, 764 cm™ CIMS (NH; gas): 628, 487, 416, 402, 374,
324, 227; HRMS (FAB) m/z calced for C34HssNsOg [M+H]" 628.4074, found: 628.4061.

SSH. Y. Lin, C. H Chen, B.J. You, K. C. S. C. Liu, S. S. Lee, J. Nat. Prod. 2000, 63, 1338-1343.
59 See Paliurine F Spectral Data Compared to Reported Data page S18.
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Assignment of stereochemistry for Alcohol 11.
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(4R,55)-5-Allyl-4-(tert-butyl-dimethyl-silanyloxymethyl)-oxazolidin-2-one. A solution of 11
(200 mg, 0.58 mmol) in DMF (6 mL) was treated with sodium hydride (60% wt in mineral oil,
25.5 mg, 0.64 mmol) at 0°C. The resulting mixture was slowly warmed to rt over 1 hour and
quenched by addition of a saturated aqueous solution of NH4Cl. The organic layer was separated
and the aqueous layer was extracted with ether. The combined organic layers were washed with
brine, dried over MgSQ,, filtered and concentrated under vacuum. The crude residue was

purified by flash chromatography over silica gel (AcOEt/petroleum ether: 35/65) to give the
corresponding oxazolidinone (69 mg , 0.25 mmol, 43 %) as a colorless oil. [a]2’ 19 (c 0.4,
CHCl3); 'H NMR (300 MHz, CDCl3): §6.05 (s, 1H), 5.69-5.90 (m, 1H), 5.07-5.19 (m, 2H), 4.66
(td, J=7.9, 5.6 Hz, 1H), 3.76-3.86 (m, 1H), 3.60-3.70 (m, 2H), 2.53-2.63 (m, 1H), 2.41-2.50 (m,
1H), 0.87 (s, 9H), 0.05 (s, 6H); °C NMR (75 MHz, CDCl;): & 159.6, 133.1, 118.3, 78.4, 61.7,
56.6, 33.5, 25.8, 18.2, -5.4; IR (neat) Vi, 3375, 2963, 1716 1164 cm™'; HRMS (CI, NH3) m/z
caled for C13H,6NO;Si [M+H]" 272.1682, found 272.1671.

Selected nuclear Overhauser effects:
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Paliurine F Spectral Data Compared to Reported Data

'H NMR (Synthetic at 300 MHz; Natural at 400 MHz)

Paliurine F
Synthetic Natural
Position 5 multiplicity ) multiplicity AS
1 (1H) 591 d,J=9.0Hz 591 d,J=9.0Hz 0.00
2 (1H) 6.92 dd,J=113,9.2Hz 6.92 dd,J=11.3,9.0Hz 0.00
3 (1H) 8.45 d,J=11.4Hz 8.44 d,J=113Hz 0.01
5(1H) 4.26 app.t,J=4.4 Hz 4.26 dd,J=4.4,48 Hz 0.00
6 (1H) 7.19 d,J=5.0Hz 7.19 d,J=4.8Hz 0.00
8 (1H) 4.48 d,J=32Hz 4.48 d,J=32Hz 0.00
9 (1H) 5.52 dt,J=3.2,73 Hz 5.52 dt,J=3.2,72 Hz 0.00
12 (1H) 6.68 d,J=29Hz 6.68 d,J=29Hz 0.00
12' (1H) 6.79 dd,J=9.0,2.9 Hz 6.79 dd,J=9.0,2.9 Hz 0.00
13' (1H) 6.87 d,J=9.2Hz 6.87 d,J=9.0Hz 0.00
15 (1H) 2.01-2.14 m 2.08 m 0.00
16 (1H) 1.02-1.17 m 1.09 m 0.01
16 (1H) 1.30-1.38 m 1.34 m 0.00
17 (3H) 0.86 t,J=7.5Hz 0.86 t,J=7.4Hz 0.00
18 (3H) 0.95 d,J=7.0Hz 0.95 d,J=7.0Hz 0.00
19a (1H) 2.23-2.37 m 2.32 m -0.02
198 (1H) 2.58 ddt,J=13.1,2.3,7.1 Hz 2.58 ddt,J=12.9,2.3,6.8 Hz 0.00
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200 (1H) | 437 dt,J=22,8.5 Hz 437 dt,J=2.1,8.4 Hz 0.00
208 (1H) | 3.54 app. dt, J= 6.6, 10.8 Hz 3.54 m 0.00
OMe 3H) | 3.77 s 3.78 s -0.01
2'(1H) 455 app. t, J = 8.5 Hz 455 dd,J=89,8.5 Hz 0.00
3'(1H) 1.65-1.83 | m 1.77 m -0.03
4" (1H) 1.05-1.09 | m 1.06 m -0.01
4'(1H) 1.39-1.48 | m 1.44 m 0.00
5'(3H) 0.84 t,J=7.5Hz 0.84 t,J=7.5Hz 0.00
6' (3H) 0.81 d,J=6.6 Hz 0.81 d,J=6.8Hz 0.00
7' (1H) 7.40 d,J=9.0 Hz 7.41 d,J=8.9 Hz -0.01
2" (1H) 2.88 dd,J=8.6,53 Hz 2.89 dd,J=8.4,5.0 Hz -0.01
3" (1H) 135-145 | m 1.40 m 0.00
3" (1H) 147-159 | m 1.53 m 0.00
4" (1H) 1.02-1.17 | m 1.10 m 0.00
5" (3H) 0.90 d,J=63Hz 0.90 d,J=6.4Hz 0.00
6" (3H) 0.92 d,J=6.4Hz 0.92 d,J=6.5Hz 0.00
NMe; (6H) | 2.24 s 2.24 s 0.00
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3C NMR (Synthetic at 75 MHz; Natural at 100 MHz)

Paliurine F
Synthetic Natural
Position o o Ad
1 106.6 106.8 -0.2
2 121.6 121.6 0.0
4 167.0 167.2 -0.2
5 60.3 60.4 -0.1
7 170.5 170.4 0.1
8 64.7 64.5 0.2
9 76.9 76.9 0.0
11 151.4 151.2 0.2
12 111.5 111.3 0.2
12' 117.8 117.8 0.0
13 124.8 124.4 0.4
13 114.3 113.9 0.4
14 151.8 151.6 0.2
15 354 35.2 0.2
16 24.8 24.8 0.0
17 11.7 11.8 -0.1
18 16.2 16.3 -0.1
19 32.7 32.7 0.0
20 46.8 46.9 -0.1
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OMe 56.2 56.1 -0.1
I' 172.0 172.0 0.0
2 53.9 53.8 0.1
3 37.6 37.5 0.1
4' 24.7 24.6 0.1
5' 10.8 10.8 0.0
6' 15.4 15.4 0.0
1" 173.7 174.0 -0.3
2" 67.7 67.4 0.3
3" 37.2 37.1 0.1
4" 26.0 26.0 0.0
5" 23.3° 234 -0.1
6" 22.2° 222 0.0
NMe, 423 42.4 -0.1

*both assignments can be interchanged
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Supporting Information

'H and *C NMR spectra of intermediates

and synthetic paliurine F
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on 81.000 usec
DE 10.00 usec
TE 206.1 K
17} 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 set

CHANNEL f1 ===

1H
6.20 usec
PLY 0.00 dB
SFO1 300.131B534 MHz
F2 - Processing parameters
SI 32768
SF 300.1300149 MHz
WOW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00

1D NMR plot parameters
cx

20.00 cm
cY 11.7¢ cm
FipP 10.000 ppm
F1 3001.30 Hz
Fap -0.500 ppm
F2 -150.06 Hz
PPMCM 0.52500 ppm/cm
HZCM 157.56825 Hz/tm

Fd - WXL LRI
Ll Eor ]

- HLMTICIT W
o L)

ol ]

u 1k W
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L 1.

S NHA et e mehera
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=) 1.3 =
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Ll =L DI -
i — R
PRAEN 11540k B
™ 0. NTRM Hyfam



Total Synthesis of Paliurine F

N

WOH

BocHN

11

OTBS

|

-~

Current Data Paramet

isition Parameters
200807

5 ma BBI 1
T?“
SOLVENT coci13
NS
0s
SHH
FIDRES

TE 296.0 K

Di 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec

----- CHANMEL 11 =

F2 - Processing parameters

51 32768
SF 300.1300154 WHz
WOW EM

Current Data Paraseters
MAME

fealgaes
EXPHD 10
PROGND 1
F2 - Acguisition Parameters
Date_ 20060709
Time a.22
INSTRUM spect
PROBHMD S ma BEI 1H-BB
PULPROG 250930
™ 65536
SOLVENT coc13

Al

o1 75 ATEE053 Wz
wasumnss CHAMKEL 12 =assmszs
CPOPREZ waltzi6
=3 H
PCPO2 B0.00 user
2 0.00 9B
LEF] 22.00 oB
LS E] 22.00 aB
SF02 300. 1312005 Wz

F2 - Processing paraseters

51 32758

3 TH.46TTAT1 MHE
L] B
558 L]

(L] 1.00 W
o8 o

RC 1.40

10 R plot paraseters
=3

20.00 cn
4] 11.51 ¢m
FiP 200.000 ppa
Fi 15093, 55 W
Fap -10.000 pps
F2 =754.68 W
PPHCH 10. 50000 ppa/cn
HICH 79241138 H/cm



Total Synthesis of Paliurine F

OH

N Current Data Parameters
MAME fe2Bgnrol
OTBS EXFHD 11
PROCND 1
'}l F2 - Acquisition Parameters
Date _ 20060711
Boc Time 9.32
7 INSTRLM spect
PAOBHD 5 mm BBI 1H-BB
PULPROG 2930
™ 32768
SOLVENT OHSO
NS 16
0s 2
ShH 6313.131 Kz
FIDRES 0. 192861 Hz
(] 2.5852756 sec
ARG %59
] 79.200 usec
DE 6.50 usec
TE M3.0K
0 1.00000000 Sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
ssssssms CHANNEL f{ ===zssss
NUC1 iH
Py 6.20 usec
ALY 0.00 aB
5FO1 300.1328512 MHz
F2 - Processing parameters
st 32768
&F 300.1300013 MHz
WOH EM
558 1}
LB 0.10 hz
6B L
PC 1.00
__J\._..J.._fbhk_.«_mf\_/ S 1D MR plot parsssters
cx 20.00 cm
| | cY 11.42 em
I e
- — ] ofwfw|o w| |m| o w = F1 3001.30 Hz
E ] I e B =1 =1 st 212\ |2 o Fap ~0.500 ppa
z @ @ Cirh-DD'\ m“m ‘N = o 2 -150.06 Hz
= S SIS e lc Shile, o ) PPMCH 0.52500 ppe/cm
HICH 157 56825 Hz/cm
opm ] B 4 2 0

Current Data Paraseters
HAME fe2dgoral

(300 MHz, DMSO-ds, 343 K) Feacio N

F2 - Acouisition Paraseters

Date_ 20060711
Tine 9.30
INSTRM spect
PROBHD 5 em BBI 1H-B8
PULPRDG 290930

™ 65536
SOLVENT omso

NS 700

05 4

S 17985611 Wz
FIDRES. 0.272439 b
] 1.8219%08 sec
o 11484

oW 27.600 usec
D€ 10.00 usec
TE ELEN
] 2.00000000 sec
011 03000000 sec
DELTA 1.B9599998 sec
MCREST 0.00000000 sec
MCHRY 0.01500000 sec

ssssssss CHANMEL 11 ssmsszsx

NCY 13C
] 9.00 usec
ALY =6.00 o8
S0 754752953 M
smmmamn CHANKEL {2 ssssssss
CPOPRGZ waltzls
M2 1H
atpn2 B0.00 wset
me 0.00 9B
a2 22.00 oB
P13 22.00 9B
SF02 3001312005 Wz
F2 - Processing parameters
s1 32768
SF T5. 4678131 Wz
WOH EH
558 ]
LB 1.00 Hz
8 L]
FC 140
10 WA plot paraseters
=] 20.00 cm
A A 11.33 cm
200.000 ppm
15053 .56 M,
10.000 ppm
T T T T (R T T Tt T F 754,68 Hr
pm 100 5 a5 a PEMCH 10.50000 ppa/cm
d i i % HIEM 752.41199 M2 /ca

S26
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=
—

OH

0

L

- o < w|o ~
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Current Data Parameters

NAME fc43garl
EXPND 11
PROCNO 1

F2 - Acquisition Parameters

Date_ 20051030
Time 18.57
INSTRUM spect
PROBHG 5 mm BBI i{H-BB
PULPROG 2030
0 32768
SOLVENT €oCi3
NS 16
0s 2
SWH 6313.131 Hz
FIDRES 0.192661 Hz
A 2.5952756 sec
RG 456.1
oW 79.200 usec
DE 6.50 usec
TE 296.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec
CHANNEL f1
1H
6.20 usec
0.00 a8

SFO1

300.1328512 MHz

£2 - Processing parameters

81 32768

SF 300.1300000 MHz
WOW

558 0

L8 0.10 Hz
GB 0

PC 1.00

10 NMR plot parameters

Cx 20.00 cm
cy 9.70 cm
F1P 12.000 ppm
Fi 3601.56 Hz
Fap -0.500 ppm
F2 -150.06 Hz
PPMCM 0.62500 ppm/cm

HZCM 187 58125 Hz/ca




Total Synthesis of Paliurine F

OMe

Date_
Time
INSTRUM
PROBHD &
PROG

MCREST
MEWRE

ra

0554

1

Current Data Parameters

NAME tc24vD09

EXPND 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20060645

Tine 10.15

INSTRUM spect

PROBHD 5 am BB 1H-BB

PULPROG 2gpg30

0] 65536

SDLVENT [5'SE

NS 1024

[ 4

SHH 17985611 Hz

FIDRES 0.274439 ¥z

AQ 1.8219508 sec

6 128

on 27.800 usec

0E 10.00 user

E 297.4 K

01 2.00000000 sec

011 0.03000000 sec

DELTA 1.89999988 sec

MCREST 0.00000000 sec

HOWRK 0.01500000 sec

ss====== CHANNEL f1 ==

NuCY 13C

Py 9.00 usec

PL1 ~6.00 dB

SFO1 75.4752853 MHz

==xmmmms CHANNEL f2

CPOPRG2 waltz16

NC2 I

PCPD2 80.00 usec

L2 0.00 dB

PLI2 22.00 dB

PL13 22.00 4B

SFDR 300.4312005 MHz

F2 - Processing parareters

51 32768

SF 75.4677487 MHZ

WOW

558 [

8 1.00 Hz

8 [

[ 1.40

1D MMR plot parameters

X 20.00 cn

oy 10.28 cn

F1p 200.000 ppm

Fi 15003.55 Hz

For -10.000 ppm
I B B B L e e T [ T T T S Egncn 1872;622 HZ 7

; X ppm/cm

ppm 175 150 125 100 75 50 25 0 H2CH 78241138 Kz/cm

S28
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12
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R o RS R R R RS R
ppm 10 8 6 4 0

(300 MHz, DMSO-dg, 345 K)
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Current Data Parameters

NAME fc28vbi1P
EXPNO 11
PROCNOD 1
F2 - Acquisition Parameters
Date_ 20060713
Time 17.29
INSTRUM spect
PROBHD 5 mm BBI 1H-BB
PULPROG 2930
™ 32768
SOLVENT OMSO
NS 16
Ds 2
SWH 6313.131 Hz
FIDRES 0.192661 Hz
AQ 2.5952756 sec
RE 28.5
oW 79.200 usec
0E 6.50 usec
TE 345.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL 1
1H
6.20 usec
0.00 0B

300.1328542 MHz

F2 ~ Processing parameters
SI 3276t

SF 300.1300011 MHz
WOW M

SSB 0

L8 0.10 Hz

GB 0

PC 1.00

1D NMR plot parameters

cx 20.00 ctm
cy 10.58 cm
FipP 12.000 ppm
F1 3601.56 H2
Fap =0.500 ppm
Fa -150.06 Hz
PPMCM 0.62500 ppm/cm
HZCM 187.58125 Hz/cm

Current Data Parameters
NAME

feaBvb11P

EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060713
Time 12.35
INSTRIM spect.
PROBHD 5 mm BBI 1H-88
PULPROG 200930
™ 65536
SOLVENT S0
NS 4000
[} 4
SKH 17985.611 Hz
FIDRES 0.274439 Hz
A0 1.8219508 sec
RG 812.7
ON 27.800 usec
DE 10.00 vsec
TE 345.0 K
01 4.00000000 sec
a1 0.03000000 sec
DELTA 3.90000040 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

=== CHANNEL ] =mwwewmnx
NI 13€
P1 9.00 usec
Pl -6.00 o8
SFO1 75.4752953 WHz
====x=== CHANNEL f2 =
CPDPRG2 waltz16
NC2 H
PCPD2 80.00 usec
L2 0.00 dB
PL12 22.00 0B
PL13 22.00 o8
SFO2 300.1312005 MKz
F2 - Processing parameters
SI 32768
SF 75.4678895 MHz
WDH EW
558 0
LB 1.00 HZ
6B o
PC .40

10 NMR plot parameters
o

20.00 cm
oY 7.96 cm
Fip 200.000 ppn
3] 15093.58 Hz
F2p -10.000 pom
2 -754.68 Hz
PPMCH 10.50000 ppm/cm
HICH 792.41278 Ha/cn
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Integral

13

s WUL,JLM__J

feo =1 [Tx] s
1= =1
- m|c| =
- | =g

i1

2|

1.158

55

10.9

(300 MHz, DMSO-ds, 333 K)

ppm

S30

Current Data Parameters
fe206207p deso 333K
12

F2 - hcquisition Paraseters

Date_ 20060520

Time 18.06
INSTALM spect
PAOBHD 5 mm BE1 1H-BE
PULPRDG 930

w 32768
SOLVENT OM50

NS 16

0s 2

Sk 6313.131 Hz
FIDRES 0.192661 Hz
A 2.5852756 sec
RG 181

O 79.200 usec
DE 6.50 usec
TE 3FOK
1} 1.00000000 sec
HCREST 0.00000000 sec
MCHRK 0.01500000 sec
ssssmmss (HANMEL ] ssssssss
MUC1 H

Pl B.20 usec
L1 0.00 OB
01 300, 1328512 MHz
F2 - Processing parameters
51 32768

SF 300.1300302 Wiz
WO M

558 o

LB 0.10 Hz
68 ]

PC 1.00

10 WA plot paraseters

Cx 20.00 cm
%] 14.37 cn
Fip 10.000 pps
Fi 3001.30 Mz
FeP 0.500 ppm
F -150.07 Hz
PPMIM 0.52500 ppm/cm
HICM 157 56827 Hz/fcm

Current Datd Paraseters
NAME fc20t 2070 deso 33:
EXPNO 10

PROCNO 1

72 = Acquisition Paraseters
Date_ 20060520
Time 17,18
INSTRLM spect
PROBHD 5 mm BB] 1H-88
PULPAOG 190930

o 65536
SOLVENT [ms0

NS 5000

05 4
] 179685.611 Hz
FIDRES 0.274439 Mz
A 1.8219508 sec
A 143.7

oW 27 .800 usec
DE 10.00 usec
TE 333.0 K
n 2.00000000 sec
a1 0.03000000 sec
DELTA 1.80999998 sec
WOREST 0.00000000 sec
MCWRK 0.01500000 sec

= CHAMHEL ] sessssss
130
9.00 uset
-6.00 9B
7S, 4752953 a2

sssmzmss CHAMEL 2 wwesssss

CPOPAGZ waltz1B
e 1H
PCRp2 80.00 usec
L2 0.00 08
LEH] 22.00 o8
P13 22.00 08
SFD2 300. 1312005 Mz
F2 - Processing paraseters
51 32768

E 754678113 MHz
WO EM
] o

L] 1.00 Wz
] ]

PC 1.40

1D MR plot paraseters

cx 20.00 ¢
cy 26.8% ¢
31 200.000 pom
F1 15083 .56 H
Fap 10.000 pom
F2 -754.68 HI
PPMIM 10.50000 ppm/ce
HICH 792.41199 H2/cm
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I
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OMe
I

OH

S31

(300 MHz, DMSO-ds, 333 K)

!

o

=)

Current Data Parameters

NAME fc21t209P
EXPNO 10
SROCND 1

F2 - Acquisition Parameters

Date_ 20060525
Tame 16.28
INSTRUM spect
PROBHD 5 mm BBI 1H-BB
PULPROB 2gpg30
) 65536
SOLVENT OMS0
NS 5000
0s 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AD 1.8219508 sec
kg 128
DW 27.80C usec
DE 10.00 vseT
TE 333.0 K
o1 2.D0000000 sec
11 ©.03000000 sec
DELTA 1.B3589938 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL §1
130
9.00 usec
-6.00 dB

75.4752853 MHZ

g CHANNEL £2

CPDPRE2 waltz1B
U2 1
PCPD2 BO.00 uset
PL2 0.00 dB
pL12 22.00 08
PLE3 22.00 dB
SFO2 3001312005 MHz

F2 - Processing parameters

SI 32768
SE 75.4678124 MHz
WDW EM
558 o
i} 1.00 Hz
GB o
oC 1.40

10 NMR plot parameters

20.00 cm
ey 67.16 tm
F1P 200.000 ppm
F1 15093.56 Hz
FapP -10.000 ppm
£2 -754.88 Hz
PMCH 10.50000 pom/cm
HZCM 792.41199 Hz/cm



Total Synthesis of Paliurine F

OMe
1 Current Data Parameters

HAME feamanp
EXPND 13

(@) Z PROCNO 1

B
F2 - Acguisition Parameters
O Date_ 20060706
Time 15.28
N INSTRUM spect
PROEHD 5 mm BBI 1H-BB
) H PULPRDG 2930
Boc ] 65535
SOLVENT OMsD
NS 16
os 2
SHH 6172 839 Hr
FIDRES 0. 094190 Hz
AD 5.30B4660 sec
RG 114
] B1.000 usec
0E 10.00 usec
TE 335.0 K
o1 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
smmmmmzs CHANNEL f] ssssssss
NUCH 1H
] 6.20 usec
PL1 0.00 oB
SFO1 300. 1316534 MHz
f F2 - Processing parameters
51 32768
5F 3001300000 MHz
WO EM
558 o
LB 0.30 Kz
| GB [}
Be 1.00
) A A
S - e 10 NMR plot parameters
Cx 20.00 cm
11 | | cy B.ES cm
| VY L R e
]| =) r~ F1 3001.30 Hz
z 18 51818 g = i |§ 2 B Fop 0.500 ppn
g S ..-1 ; ”LE Q 8 = o= ~| = F2 -150.06 Hz
E |~ lelelulle = L oll— Sl ol PRMIM 0.52500 pom/cn
HICH 157 56825 Hz/cm
' ' v R RRRR] P . T v ' ' T . T ' T ey
& 4 =
Current Data Parameters
HAME teamiae
EXPND
(300 MHz, DMSO-ds, 335 K) == ]
F2 - Mcouisition Parameters
Date_ 20060706
Time 11.21
INSTRUM spect
PROBHD 5 me BBI IM-BB
PULPRIG zong30
] 65536
SOLVENT M50
NS 5000
i3 4
SHH 17965611 Hr
FIDRES. 0.274439 Hz
AL 1.8219508 sec
G 128
oW 27.800 usec
DE 10,00 usec
TE 30K
] 2.00000000 sec
an 0.03000000 sec
DELTA 189959958 sec
MLREST 0.00000000 sec
MCHRY 0.01500000 sec
sszzzazs CHANMEL f] ssazzzes
HC 13¢
» 9,00 usec
L -6.00 o8
SF01 75, 4752853 Mz
ammzmzns CHANMEL {2 swemmwss
CPOPRGZ walt1b
e 1H
FCPOZ B0.00 usec
e 0.00 08
A2 22.00 08
L3 22.00 08
sF02 300, 1312005 iz
F2 Processing parameters
51 32766
| 5 79, 4676102 Wz
WOW EM
558 L]
LB 1.00 Hz
= o
[ 1.40
J‘ 1 10 W plot paraseters
= 20.00 ca
SRR cy 15.81 cm
FiP 220,000 pom
F1 1660252 Hr
Fap -10.000 pom
' ™ L s B e e e e e r—T—T—T T B F2 -754. 68 Hr
pom 175 125 100 50 0 ro st

HICM B67.87982 Hz/cm
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OMe Current Data Parameters
NAME feapr213@
EXPND 12
P PROCND 1
O F2 - Acquisition Parameters
& Date_ 20060712
Time 19.53
O INSTRM spect
PROBHD 5 mn BBI 1H-BB
N FULPROG 2930
] ™ 32768
BOC OH SOLVENT S0
NS 16
s 2
SWH 6313.131 Hz
FIDRES 0.192661 Hz
AD 2.5952756 sec
RG 228.1
ow 79.200 usec
DE 6.50 usec
TE 345.0 K
(i} 1.00000000 sec
HCREST 0.0000D000 sec
HCWRK 0.01500000 sec
meeemmrs CHANNEL f1 =ewessss
NUCY 1H
P1 6.20 usec
L1 0.00 o8
SFO1 300.1328512 MWz
F2 - Processing parameters
51 32768
SF 300.1300009 MHz
WOW EM
558 1}
1] 0.10 hr

-

=] 0
I PC 1.00

10 MR plot parameters
cx

0 ca
[w] B.42 cm
< =leluls 8 - o o [z} ::P 3;:!Dgg ::‘
H ] S S 3| |8 = & Fap ~0.500 ppn
£ —|a]—f— - - = || oy = F2 -150.06 Hz
PPHCH 0.52500 ppn/ca
HICH 157 56825 Hr/cm
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
ppm 8 B 4 2 0

Current Data Paraseters
MAME feai21a
EXPNO 0

(300 MHz, DMSO-ds, 345 K) sro0i !

F2 - ACQuisition Paraseters

Date_ 20060712
Tine 16.18
INSTRLM spect
PROBMD 5 ma BBl 1H-BB
PULPRIDG 190930
o 65536

502 3004312005 Wiz

F2 - Processing parameters
68

SF 75.467TB141 Wiz
WOW M
558 o
LB 1.00 Hz
ca 1]
PC 1.40
10 MR plot paraseters
[= .00 cm
" Ay l vy iy e (24 23.56 ¢m
i il FiP 200,000 opa
F1 15003.56 Wz
P -10.000 ppe
T T v T T T T r T T ) ™7 T T T v I T 1 T T T T T+ 7 r T T T ™7 - F2 " =754.68 Wz -
pom 75 150 125 100 75 50 25 0 i e

S33



Total Synthesis of Paliurine F

Current Data Parameters

1 NAME fc1BL21550M0
EXPND 103

= PROCND 1

F2 - Acguisition Parameters

O O Date_ 20060501
\\ Time i8.29

N NH2 INSTRUM spect

:\\ PROBHD 5 mm BBI 1H-BB

N HN FULPROG 2930

\ i} E5536
SOLVENT DMS0
Boc S = 80
< ] 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
6 Al 5.3084660 sec
RG 203.2
oW B1.000 usec
DE 10.00 usec
TE 330K
i} 1.00000000 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec

smsmasss CHAKMEL f] =s==amss

NUC1 1H
3! 6.20 usec
PLY 0.00 a8
SF01 3001318534 HHz
F2 - Processing parameters
51 3I2TEB
SF 300. 1300000 HHz
L EM
558 0
LB 0.30 Mz
GB Q
| | PC 1.00
J : | LA
S Mo 1 Lt R L LA I LA AAun] o 0 1ee 1t pariantae
o 20.00 ¢
{8 LK e LI L L | cr 8.42 tm
' \ il AN l Fip 10.000 pom
= win|mir || (=] o= ] i wl | -] e F1 3001.30 Hz
E g28la) gl [B1E [5||8 SIERERE 2 20,500 opa
= -—'--c;lw._llf—'; 1= [=)=| |m]|]| ruJ = |r.: -l F2 -150.06 Hz
= | 18 I ! Hi=tl Nl BRMCH ¢.52500
HICH 7.56824
T ! : e i ! - e Ty v T :
ppm a & A 3 a

Current Data Paraseters
HAME Te18t 215P0ME0

(300 MHz, DMSO-ds, 343 K) P00 7

F2 = Acquisition Paraseters

Date_ 20060501

Tine 18.20

IRSTRM spect

SROBHD & mm B8] 1H-EB8

PULPRDG 2gpg30

T B5525

SOLVENT M0

L] 5000

3 4

SWH 17985611 Mz

FIDRES 0.274439 Wz

a0 1.8219508 sec

a5 126

oW 27.800 usec

DE 10.00 wsec

TE 343.0 K

1] 2.00000000 sec

ar1 0.03000000 sec

DELTA 180909358 sec
| MCREST 0.00000000 sec

MCHRK 0.01500000 sec

ssmmmams CHAMKEL f messsses

N1 .

] 9.00 usec

P -6.00 08

01 754752053 Wz

sssssses CHANMEL 12 sazsamas

CPOPRG2 waltz1b
ncz2 1H
PCPD2 8000 usec
P2 0.00 oB
PLIZ 22.00 oB
PLI3 22.00 o8
SFo2 300.1312005 Mz

F2 - Processing paraseters

s1 28
SF 754678146 W2
WO (1]
558 o
LB 1.00 W2
&8 o
PC 1.40
10 MR plot paraseters
ox 20.00 ca
cY 32.86 tm
Fip 200.000 pom
F1 15093.56 Hz
-10.000 pos
T T T T T T T v T T T 1 ] ~ 68 Hr
Le. g e e o > 10.50000 ppm/ce
ppm 150 1 75 0 0 S oyl el
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Current Data Parameters
Q NAME fe 16¢2045up
N \ EXPND 10
O O PROCND 1
%—NH F2 - Acuisition Parameters
N Date_ 20060419
N HN—/\ Tise 0.02
\ INSTRUM spect
PROBHD S mm BBI 1H-BB
Boc 3 PULPROG 2930
< 0 32768
SOLVENT coc13
5 NS B4
05 2
SHH B313.131 Hz
FIDRES 0.192661 Hz
L 2.9952756 sec
L 912.3
oW 79.200 usec
0E 6.50 usec
T 296.3 K
o 1.00000000 sec
MCREST 0.00000000 sec
MEWRK 0.01500000 sec
ssssmmzz CHANNEL f1 =====zs=
MUt H
P1 6.20 usec
LE] 0.00 g8
SFO1 3001328512 M4z

F2 - Processing parameters

SI 32768
SF 300.1300353 Mz
WK EM
558 o
LB 0.10 Hz

e

L Sl

10 NMR plot parameters

%3 20,00 cm
| |I II'. Il || || |} I)J‘.k[\l %} 9.47 cm
/ \ I\ AN o] | Fip 10.000 ppa
- - o E = =3 ] = =1 ~ || (e o fenfon)m F1 3001.30 Hz
£ & 3 (8= EINE 3’5!% g SRE (BLB(88|8 Fap -0.500 pon
z = - |- |._' = | | |- iy RS P B P A Y Y Gl F2 -150.06 Hz
£ | = PPHCH 0.52500 pom/cm
HICH 157 56827 Hz/cm
T ' ' ' Trrrrrea v Amaani T T T T R
ppm B 4 2 0
Current Data Parameters
HAME 1c17e216
EXPND 14
PROCHD 1
F2 = Acquisition Paraseters
Date_ 20060501
Time 1.33
INSTRUM spett
PROBHD % mm BB1 1H-88
PULPROG 2g0g30
] 65536
SOLVENT €l
L 10000
s 4
SaH 17885.611 Hz
FIDAES 0.274439 Hz
g 1.8215508 sec
B 101.6
o 27.800 usec
e 10.00 usec
1 25.3 K
] 2.00000000 sec
011 0.03000000 sec
DELTA 1.69509958 sec
MCREST 0.00000000 sec
CHRY 0.01500000 sec
ssssssss CHANNEL f] ssssssss
NCY 13C
P1 §.00 usec
L] -6.00 0B
SO 754752353 Mz
ssmssnes CHAWMEL {2 sesmssss
CROPRER waltz16
w2 tH
PCPOZ 80.00 usec
e 0.00 o8
L2 22.00 o8
L EE] 22.00 ab
02 3001312005 Wiz
F2 = Processing paraseters
1 am
1 SF T8 4677416 Mz
WOW EM
1 558 [}
] 1.00 Hz
=] o
PC 1.40
1D MR plot paraseters
Cx 20.00
or 35.20
T (3 L] 200,000
F1 15093 .55
Fap -10.000
v T T T T T T T T T T T F2 -754.68
oo 100 M PN 10.50000
33 gt ] HICH 752 41132 Hifem
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Current Data Parameters

NAME fe24t 2499
EXP’{O 12
PROCNO 1

F2 - Acquisition Parameters

Date_ 20060618
Time 20.50
INSTRUM spect
PROBHD 5 mm 881 1H-B8
PULPROG 2930
i 32768
SOLVENT €oe13
NS 16
0s 2
SNH B313.131 Hz
FIDRES 0.192661 Hz
AQ 2.5952756 sec
RG 456.1
oW 79.200 usec
DE 6.50 usec
TE 296.2 K
b1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.04500000 set
= CHANNEL ft ==ss
NUCE 1H
Py £.20 usec
PL1 0.00 oB
SFO1 300.1328512 MHz
F2 - Processing parameters
SI 32768
5F 300.1300149 MHz
WDH EM
5SB 0
LB 0.10 H2
GB G
PC 1.00

iD NMR plot parameters

CX 20.00 cm
cy 30.85 cm
F1p 10.000 ppm
i 3001.30 Hz
Fap -0.500 ppm
f2 ~150.07 Hz
PPMCM 0.52500 ppi/cm
HICM 157.56825 Hz/cm

Current Data Parameters

NAME fe24t249P
£XPND 10
PROCND H

F2 - Acguisition Parameters

Date_ 20060658
Time 15.26
INSTRUM spact
PROBHD 5 mm BBI IH-BB
PULPROE 29pg30

o 65536
SOLVENT cnc13

NS 20000

0s 4
SHH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 101.6

oW 27.800 usec
DE 10.00 usec
TE 296.0 K
o1 2.00000000 sec
dan 0.03000000 sec
DELTA 1.80009398 sec
MCREST 0.00000000 sec
MCWRK. 0.01500000 sec

s2amwszs CHANNEL f} mm=mmsms=

NUCH 13¢
P1 9.00 usec
PLIY -5.00 08
SFO1 75.4752953 Mrz
CHANNEL £2
waltz16
H
89.00 usec
.00 0B
22.00 0B
22.00 0B
SFO2 300.1312005 MHz
F2 - Processing parameters
sl 32768
sF 75.46774%0 Witz
WOK EM
558 [
8 1.00 Wz
68 o
pC 1.40

10 NMR plot parameters
>

20.00 cm
oy 118.20 cm
Fip 200,000 ppm
F1 15093.55 Hz
F2p -10.000 pon
F2 ~754.68 Hz
PPHCH 10.50000 ppn/ca
HZCHM 792.41138 Hz/cm
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