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General

'H and C NMR spectra were obtained with JEOL JMN 400 spectrometer at 400 and 100 MHz,
respectively, with chemical shifts being given in ppm units (tetramethylsilane or the solvent residual
signal for CDCls, acetone-dg, CD;0D, and DMSO-d; as internal standard, indicating 0, 7.24, 2.04,
3.30, and 2.49 respectively). IR spectra were recorded with a JASCO FT/IR-300 spectrometer.
Specific rotation was measured with a Horiba SEPA-200 automatic digital polarimeter. MS spectra
were recorded with a JEOL JMS 700 mass spectrometer. TLC analysis and preparative TLC were
performed on commercial glass plates bearing a 0.25 mm layer or 0.5 mm layer of Merck Kiesel-gel
60 Fjs4. Silica gel chromatography was performed with Silica gel 60 N (spherical, neutral, 40-50 um,
Kanto Chemical Co., Inc.), or Silica gel 60 N (spherical, neutral, 53-210 wm, Kanto Chemical Co.,
Inc.). Dry solvents (THF, DMF, and CH,Cl, <50 ppm water contents) were purchased from Kanto

Chemical Co., Inc. and used without further purification.

List of abbreviation

AcOEt ethyl acetate

DMAP 4-dimethylaminopyridine

DMF N,N-dimethylformamide

EDCI 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
HOBt 1-hydroxybenzotriazole

NMM N-methylmorpholine

NMO N-methylmorpholine oxide

THF tetrahydrofuran

TPAP tetrapropylammonium perruthenate
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General procedure for chemoselective acylation for Table 1

To a solution of diol substrate (20.0 mg, 1.0 equiv.), catalyst (10 mol%) and 2,4,6-collidine (1.7
equiv.) in CHCIl; (concentration of the substrate: 0.01 M) was added acetic anhydride (1.03 equiv.)
at —60 °C. The resulting mixture was stirred at the same temperature for 24 h. The reaction was
quenched with MeOH (10 mL), and the solvent was evaporated. The residue was dissolved in
AcOEt, washed with 1N HCI, brine, dried over Na,SQOy, filtered and concentrated in vacuo. The
crude compound was purified by column chromatography or prep. TLC on silica gel to afford the
mono- and the diacetates. Regioselectivity of the monoacetate was determined by the integration of

"H NMR.

Spectral data for monoacetates 2, 3, and diacetate in Table 1

(R)-5-Hydroxy-4-(2-nitrophenylsulfonamido)pentyl acetate (2)
NHNs
AcO_~__oH

Colorless oil. [a]p”" = +47 (¢ = 0.04, CHCl;). '"H NMR (CDCl5) & 8.18-8.13 (m, 1H), 7.91-7.86 (m,
1H), 7.78-7.72 (m, 2H), 5.57 (s, 1H), 4.03-3.98 (m, 2H), 3.61-3.50 (m, 3H), 2.03 (s, 3H), 1.86-1.52
(5H, m). °C NMR (CDCly) & 171.1, 147.7, 134.7, 133.5, 133.0, 130.6, 125.4, 64.7, 63.6, 56.3, 28.4,
249, 20.9. IR (KBr) 3485, 3236, 2934, 2876, 1719, 1592, 1365, 1340 cm . MS (FAB) m/z 347
(M+H", 3). HRMS (FAB) Calcd for C;3H;9N,0,S (M+H)" 347.0913, Found, 347.0917.

(R)-5-Hydroxy-2-(2-nitrophenylsulfonamido)pentyl acetate (3)
NHNs
Ho_~_A_onAc

Colorless powder. M.p. 70-72 °C. [a]p> =+ 126 (¢ = 0.09, CHCl;). 'H NMR (CDCl3) & 8.18-8.12
(m, 1H), 7.92-7.85 (m, 1H), 7.80-7.71 (m, 2H), 5.83 (d, J = 7.8 Hz, 1H), 3.99 (dd, J = 11.4, 4.6 Hz,
1H), 3.94 (dd, J = 11.4, 5.5 Hz, 1H), 3.79 (s, 1H), 3.63 (s, 2H), 1.95 (s, 1H), 1.87 (s, 3H), 1.73-1.52
(m, 4H). >C NMR (CDCls) & 170.6, 147.6, 134.9, 133.5, 133.0, 130.5, 125.3, 65.6, 62.0, 53.6, 28.9,
28.2,20.5. IR (KBr): 3531, 3320, 2949, 2889, 1738, 1541, 1430, 1366, 1241 cm '. MS (FAB) m/z
369 (M+Na", 10), 347 (M+H", 15). HRMS (FAB) Calcd for C;3H;sN,05S (M+H)" 347.0913, Found
347.0920.

(R)-2-(2-Nitrophenylsulfonamido)pentane-1,5-diyl diacetate (1-diacetate)

NHNs
AcO_~_A_oAc
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Colorless oil. [a]p™® = +128 (¢ = 0.08, CHCl3). '"H NMR (CDCl3) & 8.19-8.12 (m, 1H), 7.93-7.86 (m,
1H), 7.80-7.73 (m, 2H), 5.54 (d, J = 8.7 Hz, 1H), 4.10-4.00 (m, 2H), 3.97 (dd, J = 4.4, 11.7 Hz, 1H),
3.91 (dd, J = 4.4, 11.7 Hz, 1H), 3.80-3.71 (m, 1H), 2.05 (s, 3H), 1.89 (s, 3H), 1.82-1.74 (m, 1H),
1.70-1.61 (m, 3H). °C NMR (CDCl3) § 171.1, 170.5, 147.7, 134.9, 133.6, 133.1, 130.5, 125.5, 65.4,
63.5, 53.5, 29.0, 24.8, 20.9, 20.5. IR (KBr) 3306, 2959, 1731, 1592, 1541, 1430, 1366, 1243 cm .
MS (FAB) m/z 411 (M+Na", 10), 389 (M+H", 10). HRMS (FAB) Calcd for C;sH;;N,0gS (M+H)"
389.1018, Found 389.1030

Preparation of diol substrates 1, 15, and 17 for Tables 1 and 3

NHCbz 1) Pd-C/H,, EtOH NHR
Ho_~_J_oH
HO\/\)\/OH 2) NsCl, Boc,0, or TsCl
16

To a suspension of 10% Pd-C (~10 wt% of starting material) in EtOH was added 16, and the
reaction mixture was stirred for 24 h at room temperature under H, atmosphere. Then the mixture
was filtered and the filtrate was evaporated to afford a corresponding amino alcohol. To a solution of
an amino alcohol in THF-DMF was added an appropriate acid anhydride, or sulfonyl chloride in the
presence of Et3N to afford corresponding N-protected diol substrates.

For synthesis of substrates 1, 15,2 and 17,3 NsCl, Boc,0, and TsCl, were employed, respectively, in

the N-protection step.

(R)-N-(1,5-Dihydroxypentan-2-yl)-2-nitrobenzenesulfonamide (1)

NHNs
Ho._~_J_oH

Colorless powder. M.p. 70-73 °C. [oc]D20 = +24 (¢ = 0.33, MeOH). 'H NMR (acetone-dg)
8.19-8.14 (m, 1H), 7.98-7.83 (m, 3H), 6.49 (s, 1H), 3.92 (s, 1H), 3.60-3.41 (m, 6H), 2.93 (s, 2H),
1.79-1.38 (m, 4H). °C NMR (acetone-ds) & 148.8, 135.5, 134.5, 133.5, 131.2, 125.6, 64.7, 62.1,
57.4, 28.9. IR (KBr) 3538, 3321, 2928, 1594, 1537, 1362 cm '. MS (FAB) m/z 305 (M+H", 10).
HRMS (FAB) Calcd for C1,H,7N,06S (M+H)" 305.0807, Found 305.0807.
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Preparation of catalyst 7
(R)-Octyl 2-amino-3-(naphthyl-2-yl)propanoate hydrochloride (S2)

1) n-Octanol
DMAP

COOH EDCI CO,(CHy);CH3
OO NHBoc OO NH, * HCl

2) 2 M HClI in EtOAc
$1 S2

To a solution of (R)-N-Boc-(2-naphthyl)alanine (S1) (2.8 g, 8.9 mmol) and n-octanol (4.9 mL, 31
mmol) in CH,Cl, were added EDCI (6.0 g, 31 mmol) and DMAP (109 mg, 0.89 mmol) at 0 °C.
After stirring at room temperature for 4 h, the reaction mixture was diluted with EtOAc and washed
successively with 1 M aq. HCI, saturated aq. NaHCOj;, and brine. The organic layer was dried over
anhydrous Na,SOy,, filtered, and concentrated in vacuo. The residue was purified by SiO, column
chromatography (n-hexane : AcOEt =75 : 1) to give (R)-N-Boc-(2-naphthyl)alanine n-octyl ester (3.2
g, 85%). To a solution of (R)-N-Boc-(2-naphthyl)alanine n-octyl ester (3.2 g) in AcOEt (20 mL) was
added 4 N HCI in AcOEt at 0 °C. Then the mixture was warmed to rt and stirred for 3 h at the same
temperture. The mixture was evaporated and the residue was recrystallized to afford S2 (2.1 g, 62%
in two steps).

Colorless powder. M.p. 131-132 °C. [a]p’' = =50 (¢ 0.70 , CH;OH). 'H NMR (400 MHz,
DMSO-dg) 6 8.55 (t, J = 5.5 Hz, 1H), 8.49 (br s, 3H), 7.94-7.78 (m, 3H), 7.73 (s, 1H), 7.55-7.41
(m, 2H), 7.43(d, J=8.7 Hz, 1H), 4.18-3.97 (m, 1H), 3.26 (dd, J = 13.3, 6.4 Hz, 1H), 3.18 (dd, J =
13.3, 7.8 Hz, 1H), 3.17-3.10 (m, 1H), 2.92-2.76 (m, 1H), 1.39-0.86 (m, 12H), 0.84 (t, /= 6.9 Hz,
3H). "C NMR (100 MHz, DMSO-ds) & 167.4, 133.0, 132.8, 132.2, 128.1, 127.9, 127.7, 127.5,
126.1, 125.8, 53.5, 38.6, 37.2, 31.3, 28.7, 28.6, 26.3, 22.1, 14.0. IR (KBr) 3328, 2926, 2853, 1658,
1561 cm™. MS (FAB) m/z (rel intensity) 327 (M+H", 100), 310 (5), 170 (60), 130 (10). HRMS
(FAB) Calcd for CyHyNO, (M+H)" 327.2198, Found 327.2198.

(25,55)-2,5-Bis[(2R)-3-(naphthyl-2-yl)-1-octyloxy-1-oxopropan-2-ylaminocarbonyl]-1-
(pyridin-4-yl)pyrrolidine (7)

0]

0
A H H
HOOC QCOOH S2 CHs(CHz)y\O)JVN\”\‘\\QX(N O/(CH2)7CH3
@ EDCI, HOBt -0 ﬁj 0
N” -HClI NMM O L O
DMF N
s3 7

To a solution of (28,55)-1-(pyridin-4-yl)pyrrolidine-2,5-dicarboxylic acid hydrochloride (S3)* (100
mg, 0.37 mmol) in DMF were successively added S2 (400 mg, 1.1 mmol), NMM (240 ug, 2.2

mmol), HOBt (150 mg, 1.1 mmol), and EDCI (210 mg, 1.1 mmol) at room temperature. The
reaction mixture was stirred at room temperature for 24 h. The reaction mixture was diluted with
AcOEt, washed saturated aqueous NaHCOj3 and brine, dried over Na,;SOy, filtered and evaporated in

vacuo. The residue was purified by SiO, column chromatography (CHCl; : MeOH =10 : 1) to give a
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crude residue, which was recrystallized to give 7 (133 mg, 54%).

M.p. 136.0-137.0 °C. [a]p>' = -95 (¢ 0.83, CHCl3). 'H NMR (400 MHz, CDCl3) & 8.08 (d, J = 6.0
Hz, 2H), 7.88-7.68 (m, 2H), 7.67-7.52 (m, 4H), 7.51- 7.34 (m, 4H), 7.33-7.12 (m, 2H), 6.91 (d, J =
7.8 Hz, 2H), 6.15 (d, J = 6.0 Hz, 2H), 6.09 (d, J = 8.2 Hz, 2H), 5.01- 4.80 (m, 2H), 4.27-3.96 (m,
6H), 3.15 (d, J = 5.5 Hz, 4H), 2.30-1.79 (m, 4H), 1.70-1.49 (m, 4H), 1.48-1.06 (m, 20H), 0.88 (t, J
= 6.9 Hz, 6H). °C NMR (100 MHz, CDCls) § 171.3, 170.8, 150.2, 149.6, 133.1, 132.6, 132.4, 128 4,
127.8, 127.7, 127.5, 126.7, 126.3, 125.9, 108.2, 66.0, 62.3, 52.4, 37.5, 31.7, 29.1, 28.4, 25.8, 22.6,
14.1. IR (KBr) 3302, 2926, 2855, 1735, 1661, 1600, 1229 cm™. MS (FAB) m/z (rel intensity) 855
(M+H", 40), 827 (5), 697 (5), 500 (40), 344 (5), 198 (5), 145 (100). HRMS (FAB) Calcd for
Cs53HesN4Og (M+H)+ 855.5060, Found 855.5079. Anal Calcd for Cs3sHggN4Og: C, 74.44; H, 7.78; N,
6.55, Found: C, 74.14; H, 7.78; N, 6.47.

General procedure for chemoselective acylation for Table 2

To a solution of diol substrate (20.0 mg, 1.0 equiv.), catalyst (20 mol%) and 2,4,6-collidine (1.7
equiv.) in CHCI; (concentration of the substrate: 0.01 M) was added acetic anhydride (1.03 equiv.)
at —60 °C. The resulting mixture was stirred at the same temperature for 24 h. The reaction was
quenched with MeOH (10 mL), and the solvent was evaporated. The residue was dissolved in
AcOEt, washed with 1N HCI, brine, dried over Na,SQOy, filtered and concentrated in vacuo. The
crude compound was purified by column chromatography or prep. TLC on silica gel to afford the
mono- and diacetates. Regioselectivity of the monoacetate was determined by the integration of 'H

NMR.

Spectral data for Table 2
(2R,5R)-6-Hydroxy-5-(2-nitrophenylsulfonamido)hexan-2-yl acetate (8-sec-OAc)

NHNs
AcO OH

Me
Colorless oil. [a]p™ = —17 (¢ = 0.27, CHCl;). '"H NMR (CDCl3) & 8.19-8.12 (m, 1H), 7.91-7.85 (m,
1H), 7.78-7.71 (m, 2H), 5.58 (br s, 1H), 4.90-4.70 (m, 1H), 3.63-3.41 (m, 3H), 2.00 (s, 3H), 1.86 (s,
1H), 1.72-1.47 (m, 4H), 1.14 (d, J = 6.4 Hz, 3H). °C NMR (CDCl;) & 170.8, 147.7, 134.7, 133.5,
132.9, 130.7, 125.4, 70.4, 64.6, 56.7, 32.0, 27.8, 21.3, 19.9. IR (KBr) 3527, 3337, 2962, 1717, 1540,
1261 cm ™. MS (FAB) m/z 383 (M+Na', 20), 361 (M+H", 2). HRMS (FAB) Calcd for C14HN,O-S
(M+H)" 361.1070, Found 361.1081.
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(2R,5R)-5-Hydroxy-2-(2-nitrophenylsulfonamido)hexyl acetate (8-pri-OAc)

NHNs
HO OAc

Me
Colorless oil. [a]p™" = +92 (¢ = 0.27, CHCl;). '"H NMR (CDCl5) & 8.18-8.13 (m, 1H), 7.91-7.85 (m,
1H), 7.78=7.71 (m, 2H), 5.72 (d, J = 8.7 Hz, 1H), 4.02-3.90 (m, 2H), 3.84-3.71 (m, 2H), 1.89 (s,
3H), 1.80-1.35 (m, 5H), 1.17 (d, J = 6.0 Hz, 3H). °C NMR (CDCl3) & 170.6, 147.7, 135.0, 133.5,
133.0, 130.5, 125.4, 67.8, 65.5, 53.8, 34.6, 29.0, 23.9, 20.5. IR (KBr) 3538, 3315, 2965, 1735, 1542
cm . MS (FAB) m/z 361 (M+H", 2). HRMS (FAB) Calcd for C14H,N,04S (M+H)™ 361.1069,
Found 361.1061.

(2R,5R)-2-(2-Nitrophenylsulfonamido)hexane-1,5-diyl diacetate (8-diacetate)

NHNs
AcO OAc

Me

Colorless oil. [a]p™’ = +105 (¢ = 0.24, CHCl3). '"H NMR (CDCl3) & 8.19-8.11 (m, 1H), 7.93-7.86 (m,
1H), 7.80-7.72 (m, 2H), 5.52 (d, J = 8.7 Hz, 1H), 4.92-4.80 (m, 1H), 3.96 (dd, J = 11.4, 4.1 Hz, 1H),
3.88 (dd, J = 11.4, 4.1Hz, 1H), 3.71 (s, 1H), 2.03 (s, 3H), 1.90 (s, 3H), 1.69-1.51 (m, 4H), 1.18 (d, J
= 6.4 Hz, 3H). °C NMR (CDCls) 5 170.7, 170.4, 147.7, 134.9, 133.6, 133.1, 130.5, 125.5, 70.3, 65.4,
53.9, 32.1, 28.6, 21.3, 20.5, 20.0. IR (KBr) 3287, 2919, 1731, 1540 cm '. MS (FAB) m/z 403
(M+H", 5), 344 (10). HRMS (FAB) Calcd for C sH,3N,05S (M+H)" 403.1175, Found 403.1155.

(3R,6R)-7-Hydroxy-6-(2-nitrophenylsulfonamido)heptan-3-yl acetate (9-sec-OAc)
(The R configurations at C(5) {according to the nomenclature: 3-posiiton} was tentatively assigned
according to its reactivity toward chemoselective acylation with catalyst 7.)

NHNs
AcO. 5 OH

Et

Colorless oil. [o]p™"= +12 (¢ = 0.45, CHCl;). '"H NMR (acetone-dg) & 8.19-8.13 (m, 1H), 7.95-7.80
(m, 3H), 6.49 (s, 1H), 4.68 (s, 1H), 3.94 (t, J = 5.3 Hz, 1H), 3.60-3.30 (m, 3H), 1.96 (s, 3H),
1.80-1.33 (m, 6H), 0.79 (t, J = 7.3 Hz, 3H). *C NMR (acetone-dg) & 170.7, 148.8, 135.4, 134.6,
133.5, 131.3, 125.6, 75.4, 64.8, 64.7, 57.6, 28.3, 27.5, 21.0, 9.7. IR (KBr) 3526, 3335, 2968, 1717,
1542 cm™'. MS (FAB) m/z 375 (M+H', 5),345 (2), 315 (3). HRMS (FAB) Calcd for C;sH23N,0-S
(M+H)" 375.1226, Found 375.1216.
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(2R,5R)-5-Hydroxy-2-(2-nitrophenylsulfonamido)heptyl acetate (9-pri-OAc)
(The R configurations at C(5) was tentatively assigned according to its reactivity toward
chemoselective acylation with catalyst 7.)

NHNs
HO. 5 OAc

Et
Colorless oil. [a]p”" = +82 (¢ = 0.16, CHCl;). '"H NMR (CDCl5) & 8.18-8.14 (m, 1H), 7.90-7.85 (m,
1H), 7.78-7.71 (m, 2H), 5.71 (d, J = 8.7 Hz, 1H), 3.98 (dd, J = 11.4, 4.6 Hz, 1H), 3.94 (dd, J = 11.4,
4.6 Hz, 1H), 3.82-3.74 (m, 1H), 3.49 (br s, 1H), 1.90 (s, 3H), 1.80-1.30 (m, 6H), 0.90 (t, J = 7.6 Hz,
3H). C NMR (acetone-ds) 5 170.7, 148.8, 135.5, 134.7, 133.5, 131.3, 125.6, 72.7, 72.6, 66.5, 55.0,
33.8,31.1, 20.5, 10.2. IR (KBr) 3530, 3327, 2964, 2925, 1736, 1542, 1365 cm™'. MS (FAB) m/z 374
(M", 2), 122 (60). HRMS (FAB) Calcd for C;sH,,N,0-S (M)* 374.1148, Found 374.1155.

(2R,5R)-2-(2-Nitrophenylsulfonamido)heptane-1,5-diyl diacetate (9-diacetate)
(The R configurations at C(5) was tentatively assigned according to its reactivity toward
chemoselective acylation with catalyst 7.)

NHNs
AcO. 5 OAc

Et
Colorless oil. [o]p"= +95 (¢ = 0.11, CHCl3). '"H NMR (CDCl;) & 8.18-8.11 (m, 1H), 7.93-7.86 (m,
1H), 7.81-7.73 (m, 2H), 5.52 (d, J = 8.7 Hz, 1H), 4.79-4.72 (m, 1H), 3.96 (dd, J = 11.7, 4.1 Hz, 1H),
3.88 (dd, J=11.7, 4.1 Hz, 1H), 3.69 (s, 1H), 2.04 (s, 3H), 1.90 (s, 3H), 1.69-1.48 (m, 7H), 0.84 (t, J
= 7.3 Hz, 3H). °C NMR (CDCls) 5 170.9, 170.5, 147.7, 134.9, 133.6, 133.1, 130.5, 125.5, 74.7, 65.4,
53.9, 29.8, 28.4, 27.0, 21.2, 20.5, 9.5. IR (KBr) 3304, 2968, 1732, 1541, 1430, 1365 cm '. MS
(FAB) m/z 429 (M+Na", 3),417 (M+H", 2), 357 (2). HRMS (FAB) Calcd for C,7H,5sN,0¢S (M+H)"
417.1331, Found 417.1348.

(35,6R)-7-Hydroxy-2-methyl-6-(2-nitrophenylsulfonamido)heptan-3-yl acetate (10-sec-OAc)
(The R configurations at C(5) {according to the nomenclature: 3-posiiton} was tentatively assigned
according to its reactivity toward chemoselective acylation with catalyst 7.)

NHNs
AcO. 5 OH

i-Pr
Colorless oil. [a]p™’=—3.6 (c = 0.71, CHCL3). '"H NMR (CDCl5) 6 8.18-8.12 (m, 1H), 7.89—7.84 (m,
1H), 7.80-7.70 (m, 2H), 5.63 (d, J = 7.8 Hz, 1H), 4.70-4.55 (m, 1H), 3.61-3.43 (m, 3H), 2.09 (s,
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1H), 2.03 (s, 3H), 1.78-1.66 (m, 1H), 1.56-1.25 (m, 4H), 0.80 (d, J = 6.4 Hz, 3H), 0.79 (d, J = 6.4
Hz, 3H). "C NMR (CDCls) § 171.1, 147.7, 134.7, 133.5, 132.9, 130.7, 125.3, 64.7, 56.8, 31.3, 27.9,
27.4,21.1, 18.3, 17.6. IR (KBr) 3522, 3342, 2965, 1715, 1540 cm'. MS (FAB) m/z 411 (M+Na’,
20),389 (M+H", 15). HRMS (FAB) Calcd for C,¢H,5N,0-S (M+H)": 389.1382, Found: 389.1372.

(2R,5S5)-5-Hydroxy-6-methyl-2-(2-nitrophenylsulfonamido)heptyl acetate (10-pri-OAc)
(The R configurations at C(5) was tentatively assigned according to its reactivity toward
chemoselective acylation with catalyst 7.)

NHNs
HO. 5 OAc

i-Pr
Colorless oil. [o]p™"= +56 (¢ = 0.32, CHCl3). '"H NMR (CDCl;) & 8.19-8.12 (m, 1H), 7.90—7.85 (m,
1H), 7.79-7.71 (m, 2H), 5.72 (d, J = 8.7 Hz, 1H), 4.02-3.91 (m, 2H), 3.83-3.74 (m, 1H), 3.35-3.27
(m, 1H), 1.91 (sl, 3H), 1.85-1.57 (m, 5H), 1.39-1.25 (m, 1H), 0.85 (d, J = 6.4 Hz, 6H). °C NMR
(CDCl3) & 170.6, 147.7, 135.0, 133.5, 133.0, 130.6, 125.3, 65.7, 54.0, 33.9, 29.6, 29.4, 20.6, 18.6,
17.2. IR (KBr) 3546, 3339, 2960, 1733, 1540 cm . MS (FAB) m/z 389 (M+H", 2),371 (2), 345 (1).
HRMS (FAB) Caled for C1¢HasN,0-S (M+H)" 389.1382, Found 389.1376.

(2R,5S5)-6-Methyl-2-(2-nitrophenylsulfonamido)heptane-1,5-diyl diacetate (10-diacetate)
(The R configurations at C(5) was tentatively assigned according to its reactivity toward
chemoselective acylation with catalyst 7.)

NHNs
AcO. 5 OAc

i-Pr

Colorless oil. [o]p"= +72 (¢ = 0.19, CHCL3). "H NMR (CDCl;) & 8.19-8.11 (m, 1H), 7.93-7.85 (m,
1H), 7.80-7.69 (m, 2H), 5.51 (d, J = 8.7 Hz, 1H), 4.73-4.63 (m, 1H), 3.97 (dd, J = 11.4, 4.1 Hz, 1H),
3.88 (dd, J = 11.7, 4.1 Hz, 1H), 3.74-3.64 (m, 1H), 2.05 (s, 3H), 1.91 (s, 3H), 1.81-1.38 (m, 6H),
0.83 (d, J = 6.9 Hz, 3H), 0.82 (d, J = 6.9 Hz, 3H). °C NMR (CDCls) & 171.0, 170.5, 147.7, 134.9,
133.6, 133.1, 130.5, 125.4, 65.5, 54.0, 31.5, 28.7, 27.4, 21.1, 20.5, 18.3, 17.6. IR (KBr) 3306, 2964,
1731, 1542 cm'. MS (FAB) m/z 431 (M+H", 2), 308 (2), 122 (55). HRMS (FAB) Calcd for
C1sH27N,05S (M+H)" 431.1488, Found: 431.1480.
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(2R,5R)-1-Hydroxy-2-(2-nitrophenylsulfonamido)nonan-5-yl acetate (11-sec-OAc)
(The R configurations at C(5) was tentatively assigned according to its reactivity toward
chemoselective acylation with catalyst 7.)

NHNs
AcO. 5 OH

Bu

Colorless oil. [a]p™’=+9.1 (¢ = 0.19, CHCl;). 'H NMR (CDCl;) & 8.18-8.11 (m, 1H), 7.91-7.85 (m,
1H), 7.78-7.71 (m, 2H), 5.56 (d, J = 7.8 Hz, 1H), 4.76 (s, 1H), 3.63-3.40 (m, 3H), 2.01 (s, 3H), 1.82
(s, 1H), 1.64—1.10 (m, 10H), 0.87 (t, J = 7.1 Hz, 3H). >C NMR (CDCls) § 170.9, 147.7, 134.7, 133.5,
132.9, 130.7, 125.4, 73.7, 64.7, 56.8, 33.7, 30.3, 27.7, 27.3, 22.5, 21.2, 13.9. IR (KBr) 3338, 2957,
2872, 1716, 1541 cm'. MS (FAB) m/z 403 (M+H', 15), 343 (30). HRMS (FAB) Calcd for
C17H27N,04S (M+H)": 403.1539, Found: 403.1542.

(2R,5R)-5-Hydroxy-2-(2-nitrophenylsulfonamido)nonyl acetate (11-pri-OAc)

NHNs
HO.5 OAc

Bu

Colorless oil. [o]p"= +81 (¢ = 0.26, CHCl3). "H NMR (CDCls) & 8.19-8.11 (m, 1H), 7.92—7.85 (m,
1H), 7.78-7.70 (m, 2H), 5.71 (d, J = 8.7 Hz, 1H), 3.98 (dd, J = 11.4, 4.6 Hz, 1H), 3.93 (dd, J = 11.4,
4.6 Hz, 1H), 3.83-3.72 (m, 1H), 3.61-3.52 (m, 1H), 1.90 (s, 3H), 1.82-1.71 (m, 1H), 1.67-1.53 (m,
3H), 1.46-1.20 (m, 6H), 0.90 (t, J = 6.6 Hz, 3H). C NMR (CDCls) & 170.6, 147.7, 135.1, 133.5,
133.0, 130.5, 125.4, 71.8, 65.6, 53.9, 37.5, 32.9, 29.0, 27.7, 22.6, 20.5, 14.0. IR (KBr) 3545, 3334,
2931, 2861,1732, 1541,1436, 1364, 1238cm . MS (FAB) m/z 403 (M+H", 5). HRMS (FAB) Calcd
for C17H»N,0,S (M+H)" 403.1539, Found: 403.1551.

(2R,5R)-2-(2-nitrophenylsulfonamido)nonane-1,5-diyl diacetate (11-diacetate)

NHNs
AcO. 5 OAc

Bu
Colorless oil. [a]p™’ = +66 (¢ = 0.28, CHCL;). '"H NMR (CDCl3)  8.19-8.11 (m, 1H,), 7.92-7.86 (m,
1H), 7.80-7.71 (m, 2H), 5.52 (d, J = 8.7 Hz, 1H), 4.81 (s, 1H), 3.96 (dd, J= 11.4, 4.1 Hz, 1H), 3.88
(dd, J = 11.4, 4.1 Hz, 1H), 3.69 (s, 1H), 2.03 (s, 3H), 1.90 (s, 3H), 1.73-1.39 (m, 6H), 1.34-1.16 (m,
4H), 0.88 (t, J = 6.9 Hz, 3H). °C NMR (CDCls) § 170.9, 170.5, 147.7, 134.9, 133.5, 133.1, 130.5,
125.4, 73.6, 65.4, 53.9, 33.8, 30.3, 28.4, 27.3, 22.5, 21.2, 20.5, 14.0. IR (KBr) 3306, 3098, 2957,
2932, 1732, 1541, 1429, 1365, 1241cm . MS (FAB) m/z 445 (M+H", 5), 467 (M+Na', 10). HRMS
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(FAB) Calcd for C1oHoN,05S (M+H)" 445.1645, Found 445.1656.

(2R,5S5)-5-Hydroxy-2-(2-nitrophenylsulfonamido)nonyl acetate (5-epi-11-pri-OAc)
NHNs

HO5 ~___OAc

Bu
Colorless oil. [o]p"= +78 (¢ = 0.25, CHCL3). "H NMR (CDCl;) & 8.17-8.14 (m, 1H), 7.90—7.88 (m,
1H), 7.78-7.72 (m, 2H), 5.62 (d, J = 8.7 Hz, 1H), 3.98 (dd, /= 4.1, 11.4 Hz, 1H), 3.93 (dd, J = 5.0,
11.4 Hz, 1H), 3.81-3.73 (m, 1H), 3.63-3.52 (m, 1H), 1.90 (s, 3H), 1.73-1.23 (m, 10H), 0.90 (t, J =
6.9 Hz, 3H). °C NMR (CDCl3) 5 170.6, 147.7, 135.0, 133.5, 133.0, 130.5, 125.4, 71.1, 65.7, 53.7,
37.3,32.7, 28.3, 27.7, 22.6, 20.5, 14.0. IR (KBr) 3334, 2956, 2930, 2857, 1738, 1542, 1427, 1364,
1241 cm . MS (FAB) m/z 425 (M+Na)". HRMS (FAB) Calcd for Ci;HN,0,SNa (M+Na)"
425.1358, Found 425.1356.

Typical procedure for synthesis of diol substrates for Table 2: Preparation of

N-((2R,5R)-1,5-dihydroxyhexan-2-yl)-2-nitrobenzenesulfonamide (8)
NHNs

NS~NA( TPAP NS\NA( MeMg| NS-N 1) p-TsOH, MeOH 14 5 OH
HO o Mo OY\)\/O B0 | HOMO 2) Pd-ClH,, EtOH 23
Me
H Me
6

MS 4A 3) NsCl, Et3N
S4 CHCl, S5 4) separation of (2R.5R)-8
diastereomer

To a solution of S4' (6.0 g, 20 mmol) in CH,Cl, were added NMO (3.0 g, 26 mmol) and MS4A (10
g) at rt under Ar atmosphere. After being stirred at 0°C, TPAP (238 mg, 0.68 mmol) was added and
stirred for 48 h at rt. The mixture was filtered through a pad of celite and the filtrate was evaporated
in vacuo to give a residue The residue was purified by SiO; column chromatography (n-hexane :
AcOEt=7:1) to give S5’ (4.2 g, 71%). To a solution of MeMgI (3.0 equiv.) in Et,O was added S5
(500 mg, 1.5 mmol, 1.0 equiv.) at —10 °C under Ar atmosphere. After being stirred for 1 h at —10 °C,
the reaction was quenched with sat. aq. NH4Cl, and extracted with AcOEt. The organic layer was
dried over MgSQ,, filtered and evaporated to give a residue. The residue was purified by SiO,
column chromatography (n-hexane : AcOEt =1 : 1) to give S6 (343 mg, 65%) as a diastereomeric
mixture due to the newly formed stereogenic center at C(5).

To a solution of a diastereomeric mixture of S6 (303 mg, 0.85 mmol) in MeOH was added catalytic
amount of p-TsOH-H,0 (51 mg, 0.27 mmol, 0.3 equiv.). After being stirred for 24 h at rt, the solvent
was evaporated to give a residue. The residue was partitioned between AcOEt and sat. ag. NaHCOs.
The organic layer was dried over MgSQy, filtered and evaporated to give a residue. To a suspension

of 10% Pd-C (30 mg, ~10 wt % of starting material) in EtOH was added the residue, and the reaction
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mixture was stirred for 9 h at room temperature under H, atmosphere. The mixture was filtered, and
the filtrate was evaporated to afford an amino alcohol.

To a solution of an amino alcohol (1.0 equiv.) in THF were added 2-nitrobenzenesulfonyl chloride
(240mg, 1.1 mmol, 1.1 equiv.) and Et;N (0,20 mL, 1.4 mmol, 1.5 equiv.) at 0 °C. After being stirred
for 4 h at rt, the reaction was quenched with sat. aq. NH4Cl, and extracted with AcOEt. The organic
layer was dried over MgSOQy,, filtered and evaporated to give a residue. The residue was purified by
Si0; column chromatography (CHCl; : MeOH = 10 : 1) to give 8 (287 mg, 92% over 3 steps) as a
diastereomeric mixture. The diastercomers (2R,5R)-8 and (2R,55)-8 were separated by prep. HPLC
(CHCIl; : MeOH = 85 : 15). The absolute configuration at C(5) of (2R,5R)-8 was determined by
modified Mosher’s method® as described below.

According to this typical procedure, substrates 9, 10, 11 and 5-epi-11 were prepared by addition of
the corresponding Grignard reagent toward aldehyde S5. The absolute configurations at C(5) of
these substrates were tentatively assigned according to their reactivity toward chemoselective

acylation with catalyst 7.

Modified Mosher’s method® for determination of the absolute configuration at C(5) of 8 and 11
One of the diastereomer of 8, obtained from the above typical procedure, was acetylated under the
conditions for Table 2, entry 1 (DMAP catalysis) to afford 8-pri-OAc. The secondary-OH at C(5) of
8-pri-OAc was further acylated with (—)-MTPA and (+)-MTPA chloride in the presence of i-Pr,NEt
in CH,Cl, to give the corresponding MTPA esters S7 and S8, respectively. After assignment of the
chemical shifts of each proton by 1H-1H COSY spectra, the values, Ad = 8(S7) — &(S8), were
calculated. From the data as shown below, the absolute stereochemistry of C(5) of 8 was determined

to R. This (2R,5R)-8 isomer was employed as a substrate for entries 1 and 2 in Table 2.

MeQ CF3
Ph” >cocl Ph_OMe NHNs
(-)-MTPA chloride FSC/S(O > >~ OAC Ad = 5(S7) - 5(S8)
0 Me 1 ~0.010
i-PerEt, CH2C|2 -0.17 -0.11
NHNs 8-pri-OAc (-)-MTPA ester (S7) '
HO.5 OAc H HH NHNs
27 FsC OMe R__05 OAc
M 3
68 oA Ph cocl MeO:‘ Ph 5 NHNs o) Me H HH H
P (+)-MTPA chloride F C/S(O\I/\)ZVOAC /ot N
s 1 +0.098 _gq5 15
i-ProNEt, CH,Cl, O Me : -0.14

8-pri-OAc (+)-MTPA ester (S8)

The same procedure was employed for 11 to determine the absolute stereochemistry at C(5). One of
the diastereomer of 11, obtained from the above typical procedure, was acetylated with DMAP to
afford 11-pri-OAc. After esterification of 11-pri-OAc with (—)-MTPA and (+)-MTPA chloride, the
values, Ad = 8(S9) — 8(S10), from the corresponding MTPA esters were calculated as shown below.
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MeQ CFs
oo P olle NHNs Ad = 5(S9) — 5(S10)
(=)-MTPA chioride FiC 0 ~OAC ~0.10
i-Pr,NEt, CH,Cl o Bu 1
=12 ) 212
NHNs / 11-pri-OAc (-)-MTPA ester (S9) H NHNs
R__0O5 OAc
HO.5 OAc hig
2 F1C. OMe ) H HH {4
Bu )
o OA Ph”” >cocl MeQ_Ph NHNs H _0113 013
prrEne (+)-MTPA chioride F3C/S(O 2O Mf H -0.12
1
i-ProNEt, CHyCly o Bu *0.079 5 405
11-pri-OAc (+)-MTPA ester (S10)

Since the signals of hydrogens adjacent to C(5) overlaps each other, the chemical shifts of the
indicated hydrogens were observed for the assignment of the absolute stetreochemistry at C(5).
Thus, the absolute stereochemistry of C(5) of 11 was also determined to R. This (2R,5R)-11 and

(2R,55)-epi-11 isomers were employed as substrates for entries 5 and 6 in Table 2, respectively.

8-pri-OAc (-)-MTPA ester (S7)

'H-NMR (CD;OD) &: 8.10-8.04 (m, 1H), 7.85-7.73 (m, 3H), 7.52-7.36 (m, 5H), 5.08-4.96 (m, 1H),
3.822 (dd, J=4.6, 11.0 Hz, 1H), 3.754 (dd, J= 6.4, 11.0 Hz, 1H), 3.53 (s, 3H), 3.57-3.45 (center of
the signal: 3.516 ppm) (m, 1H), 1.77 (s, 3H), 1.66-1.56 (m, 1H), 1.66—1.52 (center of the signal:
1.610 ppm) (m, 1H), 1.51-1.39 (center of the signal: 1.450 ppm) (m, 1H), 1.39-1.30 (center of the
signal: 1.345 ppm) (m, 1H), 1.265 (d, J = 6.0 Hz, 3H).

8-pri-OAc (+)-MTPA ester (S8)

'H-NMR (CD;OD) &: 8.12-8.05 (m, 1H), 7.84-7.73 (m, 3H), 7.51-7.38 (m, 5H), 5.08-4.97 (m, 1H),
3.970 (dd, J = 5.0, 11.5 Hz, 1H), 3.892 (dd, J = 6.4, 11.5 Hz, 1H), 3.68-3.57 (center of the signal:
3.623 ppm) (m, 1H), 3.48 (s, 3H), 1.79 (s, 3H), 1.70-1.54 (center of the signal: 1.620 ppm) (m, 2H)
1.56-1.42 (center of the signal: 1.490 ppm) (m, 1H), 1.167 (d, J = 6.0 Hz, 3H).

11-pri-OAc (-)-MTPA ester (S9)

'H-NMR (CD;OD) &: 8.10-8.04 (m, 1H), 7.85-7.74 (m, 3H), 7.53-7.37 (m, 5H), 5.01-4.92 (m, 1H),
3.843 (dd, J = 5.0, 11.4 Hz, 1H), 3.773 (dd, J = 6.9, 11.4 Hz, 1H), 3.55-3.46 (center of the signal:
3.5050 ppm) (m, 1H), 3.51 (s, 3H), 1.80 (s, 3H), 1.68-1.52 (center of the signals: 1.600 ppm) (m,
2H), 1.60-1.44 (center of the signal: 1.610 ppm) (m, 2H), 1.43—-1.22 (center of the signal: 1.325
ppm) (m, 4H), 1.32-1.14 (m, 2H), 0.886 (d, /= 7.3 Hz, 3H).

12-pri-OAc (+)-MTPA ester (S10)
'H-NMR (CD;0OD) &: 8.12-8.05 (m, 1H), 7.85-7.73 (m, 3H), 7.53-7.37 (m, 5H), 5.03-4.92 (m, 1H),
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3.974 (dd, J = 5.0, 11.4 Hz, 1H), 3.897 (dd, J = 6.4, 11.4 Hz, 1H), 3.67-3.54 (center of the signal:
3.6050 ppm) (m, 1H), 3.50 (s, 3H), 1.81 (s, 3H), 1.73—1.62 (center of the signal: 1.675 ppm) (m, 4H)
1.62—1.50 (center of the signal: 1.575 ppm) (m, 1H), 1.52—1.39 (center of the signal: 1.455 ppm) (m,
2H), 1.28-1.12 (center of the signal: 1.200 ppm) (m, 1H), 1.12-0.96 (center of the signal: 1.040
ppm) (m, 2H), 0.807 (d, J= 7.3 Hz, 3H).

Spectral data of diol substrates 8—11 in Table 2
N-((2R,5R)-1,5-Dihydroxyhexan-2-yl)-2-nitrobenzenesulfonamide (8)

NHNs
HO OH

Me

Colorless oil. [a]p™’= +1.7 (¢ = 0.53, CHCL3). '"H NMR (CDCl;) & 8.19-8.12 (m, 1H), 7.89-7.83 (m,
1H), 7.77-7.71 (m, 2H), 5.90 (d, J = 7.3 Hz, 1H), 3.74 (s, 1H), 3.60-3.47 (m, 3H), 2.65 (s, 1H), 2.09
(s, 1H), 1.75-1.69 (m, 1H), 1.56-1.45 (m, 2H), 1.38-1.24 (m, 1H), 1.12 (d, J = 6.4 Hz, 3H). °C
NMR (CDCls) & 147.7, 134.7, 133.5, 132.9, 130.7, 125.3, 67.9, 64.3, 56.6, 34.6, 28.1, 23.7. IR
(KBr) 3545, 3350, 2965, 2928, 2881, 2367, 2328, 1541, 1418, 1362, 1166. MS (FAB) m/z 341
(M+Na', 3), 319 (M+H", 5). HRMS (FAB) Calcd for C;;H1oN2OsS (M+H)™ 319.0964, Found
319.0978.

N-((2R,5R)-1,5-Dihydroxyheptan-2-yl)-2-nitrobenzenesulfonamide (9)
(The R configurations at C(5) was tentatively assigned according to its reactivity toward
chemoselective acylation with catalyst 7.)

NHNs
HO. 5 OH

Et
Colorless oil. [o]p™"=—11 (¢ = 0.87, CHCl3). '"H NMR (CDCl;) & 8.18-8.09 (m, 1H), 7.90—7.81 (m,
1H), 7.79-7.69 (m, 2H), 6.00 (d,, J = 8.2 Hz, 1H), 3.62-3.38 (m, 4H), 3.28 (s, 1H), 2.58 (s, 1H),
1.83-1.67 (m, 1H), 1.57-1.42 (m, 2H), 1.36 (t, J = 7.3 Hz, 2H), 1.29-1.18 (m, 1H), 0.84 (t, J = 7.3
Hz, 3H). °C NMR (CDCl3) 8 147.6, 134.6, 133.5, 132.9, 130.6, 125.2, 73.1, 64.1, 56.7, 32.3, 30.3,
28.0, 9.8. IR (KBr) 3534, 3348, 2934, 2878, 1541, 1362 cm . MS (FAB) m/z (rel intensity) 333
(M+H", 1). HRMS (FAB) Calcd for Ci3H,N,04S (M+H)" 333.1120, Found 333.1104.
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N-((2R,55)-1,5-Dihydroxy-6-methylheptan-2-yl)-2-nitrobenzenesulfonamide (10)
(The R configurations at C(5) was tentatively assigned according to its reactivity toward
chemoselective acylation with catalyst 7.)

NHNs
HO. 5 OH

i-Pr

Colorless oil. [o]p™"= —24 (¢ = 1.39, CHCl3). '"H NMR (CDCl;) & 8.18-8.12 (m, 1H), 7.88-7.82 (m,
1H), 7.79-7.68 (m, 2H), 5.92 (d, J = 7.3 Hz, 1H), 3.62-3.47 (m, 3H), 3.31-3.22 (m, 1H), 3.01 (s,
1H), 2.23 (s, 1H), 1.84-1.72 (m, 1H), 1.60—1.40 (m, 3H), 1.29-1.15 (m, 1H), 0.81 (d, J = 6.9 Hz,
3H), 0.80 (d, J = 6.9 Hz, 3H). >C NMR (CDCls) & 147.6, 134.7, 133.5, 132.9, 130.6, 125.2, 64.3,
56.8, 33.8, 29.6, 28.6, 18.5, 17.3. IR (KBr) 3530, 3349, 2959, 2875, 1541, 1362 cm '. MS (FAB)
m/z 347 (M+H", 5), 186 (2). HRMS (FAB) Calced for Ci4H;sN,06S (M+H)™ 347.1276, Found
347.1288.

N-((2R,5R)-1,5-Dihydroxynonan-2-yl)-2-nitrobenzenesulfonamide (11)

NHNs
HO\?/\)\/OH

Bu
Colorless oil. [a]p™’=-8.7 (¢ = 0.32, CHCL3). '"H NMR (CDCl5) 6 8.18-8.10 (m, 1H), 7.89-7.81 (m,
1H), 7.78-7.67 (m, 2H), 5.98 (d, J = 7.8 Hz, 1H), 3.62-3.42 (m, 4H), 2.42 (s, 1H), 1.80-1.69 (m,
1H), 1.58-1.42 (m, 2H), 1.36-1.14 (m, 7H), 0.87 (t, J = 6.9 Hz, 3H). °C NMR (CDCls) & 147.6,
134.7, 133.4, 132.9, 130.6, 125.2, 71.7, 64.2, 56.7, 37.3, 32.8, 28.0, 27.6, 22.6, 14.0. IR (KBr) 3534,
3351, 2931, 1542, 1362 cm . MS (FAB) m/z 361 (M+H", 1), 383 (M+Na', 1). HRMS (FAB) Calcd
for CsHasN,06S (M+H)" 361.1433, Found 361.1421.

N-((2R,55)-1,5-Dihydroxynonan-2-yl)-2-nitrobenzenesulfonamide (5-epi-11)
NHNs

HO\5/\)\/OH

Bu
Colorless needles. M.p. 69-71 °C. [a]p™"=—7.9 (¢ = 0.51, CHCl;). '"H NMR (CDCl5) § 8.17-8.13 (m,
1H), 7.87-7.82 (m, 1H), 7.77-7.70 (m, 2H), 5.92 (d, J = 5.5 Hz, 1H), 3.60-3.45 (m, 4H), 2.87 (s,
1H), 2.23 (s, 1H), 1.71-1.59 (m, 2H), 1.45-1.15 (m, 8H), 0.87 (t, J = 6.9 Hz, 3H). C NMR (CDCl;)
0 147.6, 134.6, 133.4, 132.8, 130.7, 125.2, 71.2, 64.7, 56.5, 37.2, 32.5, 27.7, 27.4, 22.6, 14.0. IR
(KBr) 3520, 3320, 2960, 2933, 2869, 1538, 1356, 1328 cm . MS (FAB) m/z 361 (M+H", 30), 383
(M+Na", 55). HRMS (FAB) Calcd for C;5sHysN,04S (M+H)™ 361.1433, Found 361.1443.
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General procedure for chemoselective acylation for Table 3

To a solution of diol substrate (20.0 mg, 1.0 equiv.), catalyst (10 mol%) and 2,4,6-collidine (1.7
equiv.) in the solvent depicted in Table 3, was added acetic anhydride (1.03 equiv.) at the
temperature indicated in Table 3. The resulting mixture was stirred at the same temperature for 24 h.
The reaction was quenched with MeOH (10 mL), and the solvent was evaporated. The residue was
dissolved in AcOEt, washed with 1N HCI, brine, dried over Na,SQ,, filtered and concentrated in
vacuo. The crude compound was purified by column chromatography or prep. TLC on silica gel to
afford the mono- and the diacetates. Regioselectivity of the monoacetate was determined by the

integration of 'H NMR.

Spectral data for Table 3
(R)-4-(tert-Butoxycarbonylamino)-5-hydroxypentyl acetate (15-5-OAc)

NHBoc
AcO_~_I__oH
Colorless oil. [a]p™’=+17 (¢ = 0.36, CHCl3). 'H NMR (CDCls) & 4.71 (s, 1H), 4.08 (t, J = 6.2 Hz,
2H), 3.66 (s, 3H), 3.58 (s, 3H), 2.46 (s, 1H), 2.05 (s, 3H), 1.81-1.56 (m, 4H), 1.45 (s, 9H). °C NMR
(CDClLy) 6 171.2, 156.4, 79.7, 65.7, 64.2, 52.4, 28.3, 28.0, 25.3, 21.0. IR (KBr) 3369, 2976, 2937,
1739, 1714, 1692, 1524, 1391, 1366 cm '. MS (FAB) m/z 284 (M+Na', 12), 262 (M+H", 10).
HRMS (FAB) Calcd for C,HNOs (M+H)" 262.1654, Found 262.1642.

(R)-2-(tert-Butoxycarbonylamino)-5-hydroxypentyl acetate (15-1-OAc)

NHBoc
HO\/\)\/OAC
Colorless oil. [o]p™"= +35 (¢ = 0.1, CHCl;). 'H NMR (CDCl;) & 4.70 (s, 1H), 4.15-4.01 (m, 2H),
3.89 (br s, 1H), 3.68 (s, 2H), 2.08 (s, 3H), 1.70-1.55 (m, 4H), 1.44 (s, 9H). °C NMR (CDCl;) &
171.0, 155.7, 79.6, 66.3, 62.3, 49.3, 28.7, 28.4, 28.3, 20.8. IR (KBr) 3354, 2976, 2937, 1714, 1694,
1530, 1391, 1366 cm '. MS (FAB) m/z 284 (M+Na', 15),262 (M+H", 15). HRMS (FAB) Calcd for
C1,H24NOs (M+H)" 262.1655, Found 262.1664.

(R)-2-(tert-Butoxycarbonylamino)pentane-1,5-diyl diacetate (15-diacetate)

NHBoc
AcO OAc
Colorless oil. [a]p™ = +24 (¢ = 0.48, CHCLy). '"H NMR (CDCl3) & 4.56 (d, J = 8.2 Hz, 1H),
4.13-4.00 (m, 4H), 3.88 (s, 1H), 2.08 (s, 3H), 2.06 (s, 3H), 1.80-1.50 (m, 4H),, 1.45 (s, 9H). °C
NMR (CDCl3) 6 171.1, 170.9, 155.4, 79.6, 66.3, 64.0, 49.3, 28.5, 28.3, 25.2, 21.0, 20.8. IR (KBr)
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3368, 2976, 1740, 1714, 1520, 1455, 1366 cm ™. MS (FAB) m/z 326 (M+Na', 20),304 (M+H", 15).
HRMS (FAB) Caled for C14HxNOg (M+H)" 304.1760, Found 304.1754.

(R)-4-(Benzyloxycarbonylamino)-5-hydroxypentyl acetate (16-5-OAc)

NHCbz
AcO OH
Colorless oil. [a]p™’= +52 (¢ = 0.07, CHCl3). '"H NMR (CDCl3)  7.35 (s, 5H), 5.10 (s, 2H), 4.99 (s,
1H), 4.07 (t, J = 6.0 Hz, 2H), 3.75-3.56 (m, 3H), 2.29 (s, 1H), 2.04 (s, 3H), 1.80-1.48 (m, 4H). °C
NMR (CDCl3) 8 171.2, 156.6, 136.2, 128.5, 128.2, 128.1, 66.9, 65.2, 64.1, 52.8, 27.9, 25.3, 21.0. IR
(KBr) 3332, 2955, 1714, 1702, 1538, 1244 cm™'. MS (FAB) m/z 296 (M+H", 5), 264 (5). HRMS
(FAB) Calcd for C;sH,,NOs (M+H)" 296.1498, Found 296.1487.

(R)-2-(Benzyloxycarbonylamino)-5-hydroxypentyl acetate (16-1-OAc)

NHCbz
HO\/\)\/OAC
Colorless oil. [a]p™’ = +56 (¢ = 0.05, CHCl3). '"H NMR (CDCls) & 7.35 (s, 5H), 5.15-4.92 (m, 3H),
4.15-4.00 (m, 2H), 3.95 (s, 1H), 3.66 (s, 2H), 2.03 (s, 3H), 1.70-1.45 (m, 4H). °C NMR (CDCl3) &
171.0, 156.1, 136.3, 128.5, 128.2, 128.1, 66.8, 66.0, 62.2, 50.0, 28.6, 28.2, 20.8. IR (KBr) 3332,
2948, 2871, 1697, 1538, 1235 cm . MS (FAB) m/z 296 (M+H",10), 264 (4). HRMS (FAB) Calcd
for CsH2,NOs (M+H)" 296.1498, Found 296.1487.

(R)-2-(Benzyloxycarbonylamino)pentane-1,5-diyl diacetate (16-diacetate)

NHCbz
AcO_~_I_onc
Colorless powder. M.p. 65-67 °C. [a]p>"= +44 (¢ = 0.03, CHCl;). 'H NMR (CDCL) & 7.36 (s, 5H),
5.20-5.05 (m, 2H), 4.83 (d, J = 8.7 Hz, 2H), 4.15-4.03 (m, 4H), 3.98-3.91 (m, 1H), 2.05 (s, 6H),
1.80-1.40 (m, 4H). °C NMR (CDCls) 6 171.1, 170.9, 155.9, 136.3, 128.5, 128.2, 128.1, 66.9, 66.0,
63.9, 50.0, 28.4, 25.1, 20.9, 20.8. IR (KBr) 3319, 2960, 1733, 1685, 1545, 1235 cm '. MS (FAB)
m/z 360 (M+Na', 20), 338 (M+H", 18). HRMS (FAB) Calcd for C;;H:sNOg (M+H)" 338.1604,
Found 338.1588.

(R)-5-Hydroxy-4-(4-methylphenylsulfonamido)pentyl acetate (17-5-OAc)

NHTs
ACO\/\)\/OH

Colorless oil. [a]p™’ = +24 (c = 0.08, CHCl;). '"H NMR (CDCl;) & 7.78 (d, J = 8.2 Hz, 2H), 7.31 (d, J
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= 8.2 Hz, 2H), 5.24 (d, J = 6.4 Hz, 1H), 3.97-3.87 (m, 2H), 3.59-3.44 (m, 2H), 3.31-3.22 (m, 1H),
2.43 (s, 4H), 2.01 (s, 3H), 1.62-1.40 (m, 4H). °C NMR (CDCls) 5 171.2, 143.6, 137.5, 129.7, 127.0,
64.5, 63.8, 55.1, 28.2, 24.8, 21.5, 20.9. IR (KBr) 3503, 3282, 2955, 2885, 1735, 1597, 1435, 1325
cm . MS (FAB) m/z 338 (M+Na', 50), 316 (M+H", 48). HRMS (FAB) Calcd for C;;H»NOsS
(M+H)" 316.1219, Found 316.1219.

(R)-5-Hydroxy-2-(4-methylphenylsulfonamido)pentyl acetate (17-1-OAc)

NHTs
Ho__~_A_oAc
Colorless powder. M.p. 66—68 °C. [a]p "= +22 (¢ = 0.05, CHCl;). '"H NMR (CDCl3)  7.76 (d, J =
7.8 Hz, 2H), 7.31 (d, J = 7.8 Hz, 2H), 5.17 (d, /= 8.2 Hz, 1H), 3.99 (dd, /= 11.2, 4.6 Hz, 1H), 3.87
(dd, J = 11.4, 4.6 Hz, 1H), 3.66-3.47 (m, 3H), 2.43 (s, 3H), 1.93 (s, 3H), 1.67-1.55 (m, 4H). °C
NMR (CDCl) 6 170.9, 143.5, 137.9, 129.7, 127.0, 65.8, 62.3, 52.6, 29.0, 28.0, 21.5, 20.6. IR (KBr)
3414, 3131, 2901, 1713, 1594, 1442, 1331 cm . MS (FAB) m/z 338 (M+Na", 20),316 (M+H", 40).
HRMS (FAB) Calcd for C4H,NOsS (M+H)™ 316.1218, Found 316.1223.

(R)-2-(4-Methylphenylsulfonamido)pentane-1,5-diyl diacetate (17-diacetate)

NHTs
AcO_~_J_O0Ac
Colorless oil. [o]p™’= +7.7 (¢ = 0.15, CHCl;). '"H NMR (CDCls) & 7.75 (d, J = 8.2 Hz, 2H), 7.31 (d,
J = 8.2 Hz, 2H), 4.76 (d, J = 8.2 Hz, 1H), 4.05-3.93 (m, 3H), 3.85 (dd, J = 11.4, 4.1 Hz, 1H),
3.56-3.45 (m, 1H), 2.43 (s, 3H), 2.03 (s, 3H), 1.94 (s, 3H), 1.70-1.50 (m, 4H). °C NMR (CDCl;) &
171.0, 170.8, 143.6, 137.9, 129.8, 127.0, 65.6, 63.7, 52.5, 29.0, 24.7, 21.5, 20.9, 20.6. IR (KBr) 3283,
2956, 2928, 1739, 1434, 1365, 1242 cm'. MS (FAB) m/z 380 (M+Na", 20), 358 (M+H", 20).
HRMS (FAB) Calcd for C4H24NOS (M+H)" 358.1324, Found 358.1338.



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

S-19

References

1. Spectral data for ent-16 and ent-S4, see, C. Truchot, Q. Wang, N. A. Sasaki, Eur. J. Org. Chem.,
2005, 1765.

2. M. Suhartono, A. E. Schneider, G. Diirner, M. W. Gébel, Synthesis, 2010, 293.

3. Spectral data for ent-17, see, D. Sureshkumar, T. Gunasundari, V. Ganesh, S. Chandrasekaran, J.
Org. Chem., 2005, 72, 1765.

4. T. Kawabata, W. Muramatsu, T. Nishio, T. Shibata, H. Schedel, J. Am. Chem. Soc., 2007, 129,
12890.

5. Spectral data for ent-S5, see, X. Feng, E. D. Edstrom, Tetrahedron: Asymmetry, 1999, 10, 99.

6. T. Kusumi, I. Ohtani, Y. Inouye, H. Kakisawa, Tetrahedron Lett., 1988, 29, 4731.



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2012

AcO

NHNs SENERREEE 8 = 8 & GEERBEREZBER 3 58
OH Gl ; L i
\\Hg' v L H\\\y,ﬁ/ | L[IJ
il i | | | {0 i
5
g i
i g -
g Z ( 3 r / j
- - I =
i f | |
J! .JI ﬁ!, .'r " ..-"'I:
J A L J L
N N N R AR RN R f| PrTTTTE T T T YT TV ET TV T
20 a.n .0 6.0 4. U 3.0 2.0 L .6

S-20



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

S-21

NHNs o = soen o 2de sz o= 58 %
AcO_~_A__oH 2 £ 3EEES ey e s
| | (! i Pod

2 | \l.TJ I /AR Elo

H R 1. bt

L R A LR R e T N L L FET R AN R EE EERE A LEERAF (R R SR RSt T B ER I II-.-Tflf.f':"'I'l-r TTERTI T T T HUEE
{ i i i H 1 i E : : H H !
& MoE ana 1Tl e 1s0.00 rddn 130G 12000 1100 100G 50.0 BO.O 0.0 B0 40.0 40,0 ang 0.0 na t



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2012

HO

e
o
e

T

1.66
- 1A
148
w1056
e 106
- oo

T, 4361

NHNs memamEcan 0Ny z3 885255308 BHES
G B § e e fe b e e e b s L T phed - —
OAc LLbLL e i)z P LLLL i) nl
““L*I&:;g \j[[z‘i:”ﬁ’f‘:,’ \ \&,\éﬁ/’%ﬁ Ny
E
f=|
Ly
2 3
g I
o
r 3 b
f [ 5 ‘r
! I i
f 1
P J }i
I! i
JJJL | lrh'
T Ty T T ] FITTTETT
a0 8.0 7.0 2t

S-22



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

S-23
NHNs 3 ] 2RER 8 ZBRE R 2 R
Ho_~_A__0Ac 5 EEEsf FiEe g2 3 35 =
| I
3
W Vo V|

T |'I]'[I'I.'ITI'I1II'!l'l]rI'IIIIEmTI'ITnTI'I'I'I'I'I T | T
1600 1500 1400 1300 1300 LL0O 1000 S04 BRO 0.0 G0 0.0 40.0 0.0 .0 1o.o '




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

NHNs “ersgganee & 27 s2s2g5885880e 2geeEe28TaY & 58
ACO\/\)\/OAC 00 50 B e b B e B T uSas ottt w0 07 0 T R - PO, (. - :H.:,,
i i | | | i

i '.) | |

1-diacetate \in\i/ \ j

P 1 -
30430
e 38861

e, 1.0000
e 1,0001
[

. L_Jl'm

T T T T T T T e e T T T T oy e i ovrrreT
9::1 B.0 7.0 5.0




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

S-25

NHNs

2% B 833%% 74z gz s 3 858
ACO\/\)\/OAC R £ 3HESE £ge 28 @ & 588
; i | N | P
1-diacetate y ! ||,|.-' \\) |} b 1f
'."l ; [ ~ L 1y
! i W i B
i I
;e
i l ‘ ! I
!
.......... £t
R I L R S R S N R AR TR m|s::|I|1.<'TT?i“|5:!'ITT"|‘.].:I!!:::illng-iisslIt!;:is:tllLI;illlil‘;ii LN R IR L SR AR EH IR

| i 1 | t i i i | i
1300 8.0 1700 DROD 1500 400 0.0 1240 110 1.0 LR B0 0.0 600 BB~ 404 A0.0 0.4 10 {



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

S-26
NHNs a3s%222 5 33 2 gnamean 3
Ho_~_JA_oH L) | | W)

=, 64363

Y ws0m

——, 31228
e LI436
——

e, 10000
khh_h"“w 05131




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

S-27

NHNs
HO\/\)\/OH

T T T T T s v TETRTT ROy :
140.0 \itﬂ 120.0 100.40 1000 6 E00 0 i}

g —S
1355100
134E2T
1334508 =
1311355 o
1256031



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

S-28

CO,(CH3)7CH3
T Ko

S2

E

|| ,
X 1 it
|
; J i |
. | f l \
\______ui-l._ - _l' J‘ L 1 "].
' ol R T - Y A L

Hy R B hEEEdEE g |



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

CO,(CH3)7CH3
T Ko

S2

el e e e Ao

e i e o e m e e
e

:

L

]

T T Rl

S-29



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

S-30

O H H O
CH3(CH2)7< .
3(CHa)r OJ\E/N\“\“%N o~ (CHa)7CHs
0 A © | |
P T
N
7

R

.I__i

oo T 1ol
by I op b [l

i | 1 1 1 1l

|

|

b

i '

FILY L LY S [ i S | R S | T b '|_ 'l,_ AN L

O N R
i N U FH oM CE EHH W



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

S-31

O .

(0]
H H
CH3(CH2)7\OJ\/N\“\‘\\%N O/(CH2)7CH3
z o \ O
> 0O U
N
7




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

S-32

1L

NHNs
AcO OH

. 8-sec-OAc

1518

E
i . (“
4 '
- ! S __j..&MJL__ N
a4 ,’I‘u}f[\ | T e \ mﬁ‘\ a0 FJT{ 3 zr :ﬂ'\ I.Iﬂ,u JT
mEE 3 i EeE 548 § HEiE B



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

S-33
NHNs
AcO OH

. 8-sec-OAc

1789508
HTTES
1336854
ikl
S0 Sl
15—
TTIE =
T l‘-,_,
FhaaEe
e —&
GAgsn  ——
=]
=
HEE
=
=
EE
5
2phes —g
7R
;s
Rl o
H
=



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

S-34

NHNs
HO OAC ::g;::ﬁs:: : :“L; . 2223:2:::2 & B b b b B D 0D AT 6D R0 0D U AT Y O 0 6 2
Liblgbiey t) ;!:‘[E);;‘
\K\W ! | Nr/
Me \ 1 . | i
8-pri-OAc
2
&
.' Lo -
: «3
o 5
g o
&
S
&
=
/r
Py b i
J
J{ i) Y -
o
PPM
CTTITTTTRTTTTT T !s=i;!!I:EitE:E;H! ;1\I!tzz!!';lil:zl:};;:lz_sliiw]“

7.0 6.0 5.0 2.0 3.0, 2.0 10 0L



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

S-35

NHNs
HO OAc

Me
8-pri-OAc

on 1000 180.0 ‘HF.I 1600 150..| 1406 ) I\Etﬁ | 1284 1100 1000 b i) M/T\ '.FM| 1 &0.0 I 208 408 | 3l1 ! lln 100 [
8 2 pase 2 $23 E8 ] 2 ag
: P Emd R g LR



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

S-36

NHNs

Sameman o e @ Sooanaas So swe ey ==
i;i‘)! i ] % 1‘U}) i;.]/ﬁi;‘ :11
. WY | VW IR0 S
8-diacetate T ' o
g
=
o
b
i
w0
%Q 5
?; L] B
= 5
g b
o3 oq
gz g ) F8
g g : g g
— = . — -
[] ] J
£
L . r il i
| e LTS
J L -
PPN
L N Rl R R N R R AR RN EERNRR R AR RN R R
2.0 8.0 7.0 5.0 5.0 4.0 3.0 2.0 Lo 0.¢



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

NHNs

o 0 P O

i nhHew = = 25 3 = Z B SRR

[ S W = w9 W P ol o e
AcO OAC b REEEES CHEER 8 g %% "8

20.00
— 002

170.65
—_ 7048

—
—""‘-\—-
——

© 8-diacetate

) 180.0 180.0  170.0 1600 [60.C 140.0 130.0 120.0 110.0  100.0 0.0 8.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 €

S-37



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

P EMEN RS TS e e G S 0 0 e e g

= £ e 0 o0 0% o ) 0 0 00 0 04 0 O ek vt vt otk o e e e e 5 ) T

NHNs sogoanaa
.

AcO\5|/\)\/OH Q\\\W/
Et 9-sec-OAc

The absolute configuration at C(5)
was tetatively assigned.

- B

]
;
g r y
[ |
a .i ||I
- |
} : S
[ ? [ }
JJ j J ,[ , J

2
=]

S-38



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

S-39
NHNs
AcO. 5 OH
Et 9-sec-OAc

The absolute configuration at C(5)
was tetatively assigned.

|||||

00 400 M m'I- 0
wwEE

4 ‘ wWH  upo 104 800 0 0 s

|
: b3

=
-
__,..r—E-

1804 niﬁjz 160.0 1560 1400
s
g

576134 ——

1353574
1H.6153
1334991
1335z



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

NHNs
HO 5 OAc

Et 9-pri-OAc

The absolute configuration at C(5)
was tetatively assigned.

] L_J\___,.._L__L:,

Roa

SERERAES

TR
¢ ERERIEEAR BEE i

S-40

i



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

S-41
NHNs
HO b OAc
Et 9-pri-OAc

The absolute configuration at C(5)
was tetatively assigned.

uali ¥ TR Y i i Tod daiah
u

g

merss —
£

g

§

&

E

£

B

-

d

B

:

g

8

=<
s -
wisy —E



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

S-42

a0 8~ A ore o T 1w e P
|\- ) T NJW | W ) ]
Et 9-diacetate i | | ! B | A
The absolute configuration at C(5) ;!
was tetatively assigned. |

|
0l s
" | -
I I" {
|
: g |
ol
i Ir |
L A |
( r ( “ .
J o {
) J J | ) )
]
i | . weo
A A M ._,Ju
LN N R R R RN RN AR RRRRE ALY ARRARRERRE LR Pr’.'
no il o .0 5.0 40 0 .0 L0 0.



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

NHNs
AcO 5 OAc

T
17051

Et 9-diacetate

The absolute configuration at C(5)
was tetatively assigned.

TI.3X
il

—

BE.4]

Z2E 2R

HHE &R

IV

'|T|'II'II|IIII.||'|I|i

20,0

1

130

S-43



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2012
S-44

NHNs
AcO 5 OH E
FPr  10-sec-OAc _ fFllif |
The absolute configuration at C(5) ,J
was tetatively assigned. |
|
!'l ‘
i’ i
e |
E|
f
[
|
- [
| |
|
| |
IJ !
]
’ | |
a'l
f
(4 | (% ('
| | k | L '.
_____ ]j L i . ,Jfl ‘h.k_.f—t _J_
A1 N AameA |
LELLLL i L L JHRAIREAR R L



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

NHNs
AcO 5 OH

i-Pr  10-sec-OAc

The absolute configuration at C(5)
was tetatively assigned.

mT"mH"|m|'r'-.T|m nss  was WA

i

o

LIRS
fan =
R j-
B e |
E
L

ras

S-45



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

S-46

NHNS B s I O OF B L] e o O D DY = e O O O L T ) R (]
5 i el e e .... -.--.-'4-.'-4-h:h:d-i ninJ-:-:-:T:—';F'T'—:F'-—'-:ielid a
HO\l/\)\/OAC k\g LIW | L) Lml\xi‘ry/ | LLLLLLLLLT L L}e/ \] I
FPT 40-pri-0Ac Y | o o |
The absolute configuration at C(5)
was tetatively assigned.
E 3
i
i
|
I
i |
: I
§ g : (3§
—_ — = I =
r r Ir } f
J rf ] Jt:r J]r :
i i i
o M

e

T T TTT I
i

Trrrer T e v T T T T T T T T I T A0 T e TR R e AT T ITT I T[T ]
U 1 B 1 1
2.4 B0 T.0 L] 6.0 44 g



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

INHNs E R SRHR 2 5 B 243 R
HO 5 OAc g &  AAAR A i - iR Ass
, |
PT 10-pri-0Ac \W l | ‘ | H\/ ‘ /
The absolute configuration at C(5)

was tetatively assigned.

T[T EI'ITlI TETTTITTITT AT T oo | Il ||'|||1r|r| TITTTTITT]T II1I!I| TITITIT] I T
180.0 1800 1Ta0 ws0s 1500 14000 130.0 1220 10D L00.0 0.0 00 TR 50.0 0.0 0.0 30.0 o

190

S-47



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

S-48

NHNs HonmmEe B = T SEdEogoars GhEREnGOmTmnTTOET

_______ o

O3 B i P B -

AcO \?/\)\/OAC '\11 Qﬁ" ly | E{l

FPr qo-diacetate

The absolute configuration at C(5)
was tetatively assigned.

g
.'Ir i
_;' f
i
|'
i |
; 1 |
E [ |
i§ e f B /
/] [ 0.
B Jl \ uJ’k N Ul
'I':II'I"I'|IIl1iIl'1='l'-‘-'|'"l'!I'II'I|:1I||I'II'II|'I="'"'|:'II'I!!'III'Z‘.‘I":]‘.'-:'.’T'I"I""r"‘.'T'T!":!-"‘T

0 8.0 T8 0.0 LX) 4.0 an



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

S-49
NHNs - = smEsme T 5 333 3478
= g  zInzZsy g 5 SE% sm=t
AcO 5 OAc = - e e
- WA
FPr 10-diacetate v \ \HH | R

The absolute configuration at C(5)
was tetatively assigned.

_| L 2kl 8 i i -_1'.- s -..-r:. fy Kbt R Ll e e i LI e R .'| bbbyl

[I'I'L'IT[I'I111ETI‘ITII'|'|[[1[[[[ i[lTT]']TI | | | T IT|'|'|'|T|'|'|_|'|'|'|'|r'I'i|'|'|T|'I'I11|'I'I1 |]111ﬁﬂT'|'F[| T [I'I'|'I'I'I'ITI'I'I'I]]] rrrrr|]1'rrrrr| I'ITT|'|'|'|'|'|'|'|I'I1FIF|'|'I'ITITI'I'I'I'|'I1TI'I'I'I] I ll'ITII'-;I
i

a0 I50.0 1400 B0 18 100 1ek0 900 wae  d0 500 40.0 & : J'H'



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

S-50
NHNs s3ameEes ¥ % 83 geussassageessestess
ACO\?/\)\/OH LWLALETL | ’ L] :““:% E‘E
Ny P) | I \' !

Bu 11-sec-OAc

.

. 42460

: ;
! { | r

J J
i
| i
] i
il l l l A J’\
L NN RN RN R NRRERRRERR RN R RN R
0 L .8 80 1] a0 38 T ] ] [}

—— L




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

S-51

NHNs

8 T REEd adges 8 =& eHEN IS 3
AcO. 5 OH g & Agfg o EEE IO REERHE =
| L1 L)) 1]
B | AT, | i | 1
Y 11-sec-0Ac t Wi M i ' Bl

(LR LA LR LU L LR R R RN AL A AR L B LI 121 LR A ERLS AT RAR AR AR DALY R REREL R

90,0 806 1700 LG0.0 1600 1400 1306 G308 100 1000 S60 B0 OO0 GO0 B0 400 MO0 20 108



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

S-52

NHNs P me s

a7

0B 1 e
BES ZEELGERTAARRESR

S

Hoj/\)vOAc ,\} %W 'u[

Y 11-pri-0Ac

53 sg53s
|

= 907
s— ]

T

e
—_— L
. h]EL1

L5is

e L2
e LGS0

7

I| L]

\'_‘—'--.l.m

—— e LS

| - Il_ —ed _,_._lj

LidiiidiiA i aian N nEEERE 'I"I'T'I’I TTTEn "| v ."I'I'I"}TT'E TTTITrR e Enend 'I'l'[ rrreren? |- TTTTT IlI'I'I'l I'Trrres ‘P-rr
1 1 | |
L] n.o T.a L] 6.0 4.0 10 1.0 .o




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

S-53
NHNs
HO. 5 OAc
u
11-pri-OAc

o e Bt e N R e I Y
: ! iy o7 iinE g



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

S-54
NHNs ; L ;
Aco\?/\)\/OAc 3aERE & 35 § EsEssasas 3% 3 as38y 5
VW | | RV
A\ f Y TRY; 1
BU 11.diacetate | | | 'k/ o I

T, T
T, BAETE

- 11531
DT
-“_\_‘—-_

ey 1,0000

T— 3.MB6
1 03an
o e 10330
== |#H
e ]

e ,.,_.i,,,,,,-l-‘_%!T



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

S-55

NHNs
AcO. 5 OAc

— 1TREE
-~ 170.50
147.69

— 152
3351

e J.0E
~— 13051
135.44
T1.31
76,68
7357

- 6541
53.93
13.98

Bu

-
~
e
i

11-diacetate 5 ) v N

ntnrbaain

LAY LR LA R A R LU L Ly L R EA R LR BRI :'.':':||=:|'!T:"?
900 1800 ITOO 1800 IS0 1400 1300 1300 N00  Weo S0 B0 700 600 BO0 400 300 0G 100

L L L LR L T LR RN LR R L



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

S-56

NHNs
HO5 ~__OAc f

15843

u
5-epi-11-pri-OAc

E /
ot | M
U | ’L 4\3‘1 ﬁ_,qj"& I‘L_ L
INTH =" o | A !
B85 3 3 szt T



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

S-57

NHNs
HO5 ~__OAc

u
5-epi-11-pri-OAc

[oiL] S04 4

" |
§ L T

Lk
=3
=
[
]
=

=

g

(=3

—
e

A

TR



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

S-58

Ph OMe NHNs 3
: 5 . :
FAC (0] ) 1 OAc
(0] Me
8-pri-OAc (-)-MTPA ester (S7)
3
- 14
e g
:
L ST\
AR AT Ror o "mna” T "
fgiEme §858 3 3 R



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

S-59
MeQO Ph NHNs (g
3 5 A
F3C/<H/O 2 y OAc
O Me

8-pri-OAc (+)-MTPA ester (S8)

r'g :

: f 8 (9
I L

IV N U YR
288 BRE e § §EElEE IR ivd



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

Ph OMe NHNs

5 0.5 OA
FaC 2> ¢

O Bu
11-pri-OAc (-)-MTPA ester (S9)

T
5136

306

3008

TARL

B | IR
(EE e B ganaacE IS

s ol M

S-60



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2012
S-61
MeQO Ph NHNs ( g
A __05 OAc
FsC 2
(e Bu B

11-pri-OAc (+)-MTPA ester (S10)

——
3138
]
128
34
3

g -
2
3
| q ) UL
NN . R Y \\ ) . KN “
232 par &2 EH faiz 83 % ZEESRNdaagnERs



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

S-62

M4

—_
313

NHNs
HO OH (

Me8

——,
221
1832

1059,

1022
—
—
1013
]
0964

m;{L

LL:

[.

-

=
7 é

uuuuu

1593
10
364
7:8500
77515
73424
1733
1.%70 T
58062
saser —
3568,
385
33
337
351H
2667E
AT
2116
248
LTI
1891
1308
14540
1473
146D
13425
frty
1
4.



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

S-63

NHNs 8 UH2E 8 5R68 8§ 8 2 88
HO OH % EEEE S EEEE 5F 8 i 83
Me
8

190.0 1800 170.0 . 160.0 160.0 1400 1300 120.0 110.0 100.0  90.0 80.0 70.0 50.0 50.0 40.0 30.0 20.0 10.0



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

S-64

NHNS "."'.'"*"!“Z"‘."‘:“: 3 S= WUy = ey o = L R e s =
G/ | } W)
L W W OSSN

9

The absolute configuration at C(5)
was tetatively assigned.

1.6859
T 43
2.0831
2.0248
. 2068

1.0463

10000
M 1,0275
" 10194
\"_"“'““‘\ 0.9962
R 1.0418
-—-LH____‘ 1.1879

| J!L MM@

:!!tgill!Hn!!i!fi!lial!IHEE!:Eal_l;a:!isEI;é(:|!t1! arpTrTeers illlEEE!iiizii-li
9.0 8.0 7.0 6.0 ’ 5.0 4.0 3.0 z,’o 1.0 0




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

Et

S-65
NHNs B ZBRE D gagzg = 2 gas 2
HO\?/\)\/OH = amnn o Et:hhh b ] ngT =
WV |

;
=
T —

9

The absolute configuration at C(5)
was tetatively assigned.

o e IV LB REDL0 14000 1300 120.0 L1000 LDOUD LD 0.0 T0.0 B0 0.

QAL S L A L ALY e e R L A i G T T T
¢ 40

0.0 0.0 10.0



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

NHNs Sgeq e pmembs v
HO.b OH

WY |
o NN

The absolute configuration at C(5)
was tetatively assigned.

—— 20152

)
s 8
= =

{

e =s om o 2y ayen e i s o o Mo e o =
i] L B |
¥ " |
¥ I E

b
5 g
.f f
g f g 5 AglE |
2 = & = [ =
r Naain
j .-'i JJ J/f iy J'I ¥ j i
| \ ‘
! J\ | o |
i | i I _l
h NN N .Y I
rTTTT FTTTTT TTTTETT s TITTTrrF T T v rrrTTITyer yT f"rPﬁ"
5.0 50 4.0 a0 X L0 .

S-66



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

NHNs
HO.b OH

i-Pr 10

The absolute configuration at C(5)
was tetatively assigned.

147.64

115.80

92.03

— —— 83.87

=

64.29

56.82

50.40

43.89

17.27

——— 1848
—_

|||1§IIJIIIlllillllillilllllllllItlIIIHIIII|I|IiIIltI|||ll|i|II!\IIIllIlttllllllIII!I\IIIiI\IlllllIIIII|ILIIEEIII!II!iIIHI|i|IIIiIII|IIIIIIIlIIIHII\IH[IIIlIIIHiIIHEIH

190.0  180.00 170.0 166.0

150.0

1400 130.0

120.0

110.0

0.0

90.0

a0.0

70.0

G0.0

40.0

30.0

20.

FE
uiilllllllilllill
4 - 100

S-67



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

S-68

NHNs
103 OH S3ERZENEE 8 33 5595 5 waemmanzEz 3
W ‘ | b |
g
|
5 !
ﬂl’
| ;
[ 1
| f
= _.-I b5 J
H - |
e : |
[ r I
| | I
2 J




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

S-69

NHNs
HO. 5 OH

Bu 11

'

W00 100 1700 1600 1551 Ilin'))ﬁ:n.
§ gule
ES aHER

mo 1000 s miof\‘[oa mlmmlw?\

77.3M6
77.0060
766758
TLHES
641569 ——
67003
il —
327641

| 1200
]
&
!



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2012

NHNs
HO5 ~_ . _oH

. 5-epi-11

S-70

3
|
|
3
~ |
| !r&
X o
/_ E .'|I 1 |
| Jo NAA "
S “A “ R & H
I ] w1 ¢ mmanm d

mT



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

S-71

NHNs
HO5 ~_ . _oH

. 5-epi-11

Cams s uua 1208 was o na o o e ] aa o an e
| I | AT e A
= EES B a &= = PO ] 1 g 5
O #roE o PR Ey 3



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

S-72

NHBoc

e T 35§ & 5 S5EEEEsE E
AcO\/\)\/OH K [ | U ! V)
15-5-0Ac V | A
-l'
s . &
g % .:: g i /
20 f 2
s SN
; .
il |

AR

IlIIkIfII'IIIII TTTTT I T T T IR T T T T I T T T T T TETTET
9.0

|IIIIIII!I|1IIIIII:I
8.0 .0 6.0 5.0 4.0 a0

PP
iII!IIII'I|II|II=II||
2.0 LD o



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

S-73
NHBoc
2 05 =ag3 o2 B s
Aco\/\)\/OH g g gefe 83 o BRAS
1550 | W /|




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

S-74

NHBoc oneE
HO_~_J_OAc 2 5 5833 g EE3%
||

106869

=~ Yo
—.. 4.5282

! t .
i 1 ' L__,__-/\J\JL'\__M
||ll|||l|||l! |||illii|llilli||l|

FPY
IIIlITTH!II\IIiIII1ILIEi||I|EIIHIIHltlllllllll‘lll—ll—]lil|
6.0 5.0 4.0 3.0 2.0 1.0 ol



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

S-75

NHBoc = 8 e £ 4 e 82 §
Ho_~___OAc ’ ‘ \ ‘ )
15-1-OAc

T

!

P
IIEI‘IIIIIIIII|IIIilllililllllllll!llllI\IlllIIIII|IlllllllIlIII!HlIIIIIIIilIIIIIiI|IIIII]HI|ll|lHIIWIIIIHIIltIIIlHIII|II1IIII||l|[lll|ll||1!l|iilllllllII\||IIIIIIIIIII|IIIII||||I||||||
190.0  180.0 170.0 160.0 1500 146.0  130.0 12000 110.0 100.0 0.0 80.0 70.0 0.0 50.0 40.0 30.0 20,0 10.0



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

S-76
NHBoc
5 52 2Z8g ERBENDRG § g
ACO\/\)\/OAC = R R e e PRE P px B il =4
15-diacetate Y R % / f

09,4543

TR

4.0000
3.7307

J‘ i

TETTTTITTTTTrTT iIIIIIlIiiI\III[IIl FrrerTiTy IIIllIIlIiIiIIIIII!!IHllllII|!IIIllIIIlIIIIliIII|
9.0 8.0 1.0 6.0 5.0 4.0 3.0 2.0 1.0 0.




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

NHBoc
AcO_~_I_OAc

17109
170.92

15-diacetate -

T

190.0 1800 17C.0  160.0

155.40

150.0

140.0

130.0

120.0

110.0

100.0

90.0

79.57
S A
T2 76.69

80.0 70.0

66.25

64.01

40.0

49.27

50.0

40.0

30,0

20.0

19.0

S-77



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

S-78
NHCbz 2% og BER 88 § 3z eEEzg 8 58
b= [r-g = 0 S P e = [=4=1
AcO_~___oH N . U CTUN 1
|l ] WV IR '.
16-5-OAc b P i i | .
4

T, 4.3

-WI 30174
. 30018




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

S-79

NHCbz = z 3 823 =32 zyg = 38 8
AcO\/\)\/OH B B £ B85 EfE B8 @ RE
! Loy 14} |} P
| i \I(J iy il
AR Y i

E)

e R T E e LA N EETE R B IR EEI R N EREIN R LR '!T?'ﬁ'ﬁ|! THE

1900 8B4 17RO 1600 1504 1E0.0 1400 1200 1100 1000 0.0 800 0.0 B0.

0.0 460 30 PO 10D




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

NHCbz
HO\/\)\/OAC

16-1-OAc

7.35
7.82
S 7,27

4750426

A

&
&
i
“
—

00 10 LD LT [} =4
53388888 28 281 2
g e . of S =

o 126

FFEE -

T 41612

e 19749

1.0363

TrrTYTTTT T T T T T T

o0 8.0

TR TR

50

PPh
TTTTTET i}EII!I!!E!I!‘E!!‘.lEiI

4.0 3.0 2.0 1.0 0.

S-80



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

HO

NHCbz

16-1-OAc

OAc

77.32
TT.21

‘“é 71.00
76.59
e G6.B0
T——  §6.04
49.97
20,75

17102
156.13
136.29

100.0  180.0 170.0 160.0  160.0 14000 1300 1200 110.0 1000 500 80.0 0.0 60.0 50.0 40.0 30.0 20.0 10,0

S-81



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

S-82

NHCbz 25 T=253y gnas REEBEEES S =)
A O\/\)\/OAC == i i - PEpE s e = =1
C i R [ SRR | P!
i Seiny i . P
. I: !' \‘!{r |E|"|l \'ir, rf’l kﬁ-l !i |II{ i, ! 'li
16-diacetate b ¥ 3 11 I .
/ T
g E
: : [
( /
i |
JJI'
g f
= /
- |
, 4 i ]
- |
] ﬂ - 1
J _ L
SR — g P
E_'-E"E"T';"-I"?-T'['E'i";".'I'."'E'":-I!=!]|E=..'"1'7"5|=p TP ‘.":| T '!':"1|_!_i'5"_'r"-"f_"|i ."':':=§' [ '!:'!Egi:ilg
9.0 8.0 .0 6.0 5.0 .0 %0 2.0 10 a.



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

S-83

NHCbz
AcO_~_I_OAc

T7.31
st
T6.68

40,95

e 170,88
e 156,92
136.26

= 198,54
128,21
128,13

sy
-
_.:/

-
M
-

16-diacetate

= 171,08

WWMMM

,5;g;.-.w=,l[‘,}‘,’;;i![iz:n!!é.ia.‘p'EEHIE‘.':-H!H:!1{i!:'s'IHIHI’,%#ES!’.!}iHiiHIE TR
13 3 H H i

[

pid

HEEIEEH ERR R H AR AR L R LA HEA LA T T TR TR TR T]TIT
a i Sk i i ! | t | ; i i i !
1800  170.0  160.0 1500 1400 130.0 120.0 110.0 100.0 90.0  80.0 700 600 §B.0 400 300 2000 100

0



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

S-84
NHTs BE 885 €5 % 33553 3 G988EEENIR 2
ACO\/\)\/OH T | SRR LBl
: il | foLLd l), i P
VN \ i ‘i‘nf’ AR 1%
17-5-OAc { Y LYY N '

o nrer
I R 1

e, 10035




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

S-85
NHTs 5 B3 28 agE 58 8 = EBS
| Yo 1

TITIT|'I'I'II Ilﬂ1[[I'II'I1TI'I'|'ITITI'I'I'I'I'|'I'I'ITI'I'[IT|'I1HI'I1I IIII1I I'I'fmﬂmmrrmmmmrmrﬁﬂmﬂmﬁ

1900 1B0.0 17600 1800 1500 140.0 1300 1E0.0 1RO 100 800 B0 .o 60,0 50.0 400 3O 20.0 1.0



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

S-86
NHTs 52 B8R == 5835888488 383555 zg«a g
o~ Ao v Rt
|I j L | ! | LA 'ﬂ% 1
VRN / |/ \\f
17-1-0Ac Ly " %‘; !./ l\\ N
f
|
: 3 f |
j !/ }u i
| h
Jrll. I_A' :
T T T T T T T T T T E T A T T T TR :1'-| T I T TIT T T

an a0 L 6.0 5.u 1.0



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

S-87

NHTs g % & 23 a8z &5 8 83 &9
HO\/\)\/OAC g 5 & 328 g g8 @ %% =8
‘ | 1o
17-1-OAc | ) g E( \fl
1
1
|
]

1 1
: i i

L O R R A LR !!lltllliifizfli!lllliﬂilH!I!:JIHEH%IIHH!!I IE!liE]lI!s':i|lii!?i:llllllmi!iiiu‘%i||\:‘.!!I!E\;Hf!i?\llilli!llillgimili!iili:lI|
1900 1800 1700 160.0 150.0 140.0 130.0 120.0 1100 1000  90.0 80.0 70.0 60.0 50.0 0.0 30.0 20.0 0.0



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

S-88

NHTs g2 4% LY FLEULESEED 22YELRRTEUSTLE 58

A O\/\)\/OA B e 44 commAanass O G e o o o bt o e i S Sei
i i oy VR s 2
17-diacetate \ ¥ i i (

L0215

——, L0001
20346
e BUMES

—e, 10051
———— 10551

1 .
R _Ah. |_A_._,N__,_..__I.I
PR _ PPN
L I B R A R N N N R AR R R |
1 1 - 1 1]
.0 8.0 7.0 6.0 5.0 4.0 3.0 20 Lo 0.l



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

S-89

NHTs
ze 5§ &3 g 38 3 g 3852
AcO OAc £e ¢ 5 &8 £ g2 8 & 3588
17-diacetate U ‘ P L ! Y
E . 1 .
i i i H

Pl
HOHIHE R EHI NiiEEHEEEE!!IIHl!i!!lHIII!HHiiilEi\Illl[!il{!lIEHHI!;!'\!EEH!g‘iHI!lIE LT ‘.!!HIIHIiElHIl{!!ighHH!H;!I:!!HII‘HEH!Ei;%lll!%‘.lliil'rlifl
; | H i i ! i

196.0 lslr)_ﬂ 170.0 lﬁil.l] i50.0  140.0 130.0 120.0 1100 1000 90.0 80.0 0.0 60.0 50.0 40.0 B0.0 20.0 10.0



	ChemCommun-supporting（2012-5-2final)
	ChemCommun-supporting（2012-5-2final).2

