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EXPERIMENTAL SECTION

Dry reactions were performed under an inert atmosphere using argon or nitrogen. All
glassware apparatus used for reactions were thoroughly oven-dried. Anhydrous solvents were
distilled prior to use: THF from Na and benzophenone; CH,Cl, and toluene from CaH;
MeOH from Mg cake; CHCI; from P,0Os; acetone from KMnO, and K,CO;. Commercial
reagents were used without purification. Column chromatography was carried out by using
silica gel (100—200 mesh). Analytical thin-layer chromatography (TLC) was run on silica gel
60 F254 precoated plates (250 um thickness). Optical rotations [a]p were measured on a
polarimeter and are given in units of 107! deg cm? g™!. Infrared spectra were recorded neat or
in KBr (as mentioned) and reported in wavenumbers (cm™!). Mass spectral data were
obtained using MS (EI) ESI and HRMS mass spectrometers. High-resolution mass spectra
(HRMS; ESI+) were obtained using either a TOF or a double-focusing spectrometer. 'H
NMR spectra were recorded at 300, 400, or 500 MHz and '3C NMR spectra at 75, 100, or 125
MHz in CDCI; with the residual solvent signal as an internal standard unless mentioned
otherwise; chemical shifts are in ppm downfield from tetramethylsilane, and coupling
constants (J) are reported in hertz (Hz). The following abbreviations are used to designate
signal multiplicity: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad.

OBn
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((Prop-2-yn-1-yloxy)methyl)benzene (10)': A solution of propargyl alcohol (1.7 gm, 30
mmol) in anhydrous THF (60 mL) was added dropwise to a suspension of NaH (1.44 g, 36
mmol, 60% in mineral oil) in THF (30 mL) cooled at 0 °C. After 30 min, benzyl bromide (3.9
mL, 33 mmol) was added and the resulting mixture was stirred at rt for 2 h. The mixture was

quenched by addition of satd aq NH4Cl solution (50 mL). The layers were separated and the
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aq layer was extracted with EtOAc (3x80mL). The combined organic layers were washed
with water (80 mL), brine (80 mL) and dried over Na,SO,. The solvent was removed under
reduced pressure and the residue was chromatographed on silica gel using 2% EtOAc/hexane
(v/v) as the eluent to afford compound 10 (4.29 g, 29.4 mmol) in 98% yield as a colorless oil.
TLC: R/0.7 (5% EtOAc/hexane); 'H NMR (400 MHz, CDCls) 8 7.29 — 7.18 (m, 5SH), 4.52 (s,
2H), 4.08 (d, J = 2.4 Hz, 2H), 2.39 (t, /= 2.4 Hz, 1H); *C NMR (100 MHz, CDCl;) § 137.2,

128.4, 128.0, 127.8, 79.6, 74.6, 71.4, 57.0.
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(R)-5-(Benzyloxy)pent-3-yn-2-ol (11): (+)-N-Methylephedrine (5.2 g, 29 mmol) and Et;N (4
mL, 29 mmol) were added to a stirred suspension of Zn(OTf), (10 g, 27.5 mmol) in toluene
(9 mL). The heterogeneous mixture was stirred for 2 h at 15 °C, alkyne 10 (4.01 g, 27.5
mmol) was added and the reaction mixture was stirred further for a period of 1 h. A solution
of acetaldehyde 9 (1.4 mL, 25 mmol) in toluene (1.2 mL) was added dropwise. The resulting
mixture was stirred at the same temperature for an additional period of 14 h before the
reaction was quenched by addition of satd aq NH4Cl solution (10 mL). The aq phase was
extracted with EtOAc (3x15 mL) and the combined organic layers were dried over Na,SO,
and concentrated in vacuo. Purification of the crude product by flash chromatography using
5% EtOAc/hexane (v/v) as the eluent gave the alcohol 11 (4.27 g, 22.5 mmol) in 90% yield
as a pale yellow oil TLC: R/ 0.2 (5% EtOAc/hexane); [a]*’p +11.8 (¢ 1, CHCl3); IR (neat):
3448, 2938, 2219, 1612, 1513, 1247, 1174, 1078, 829 cm—1; '"H NMR (400 MHz, CDCl;) &
7.37 —7.28 (m, SH), 4.62 — 4.54 (m, 3H), 4.20 (d, J= 1.7 Hz, 2H), 1.47 (d, J = 6.6 Hz, 3H);

13C NMR (100 MHz, CDCl;) 6 137.4, 128.4, 128.1, 127.9, 88.5, 79.9, 71.7, 58.4, 57.4, 24.3,
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MS (ESI-TOF) m/z: 191 [M + H]*. HRMS (ESI-TOF): [M + H]J" caled for C;;H;50,,
191.1072; found, 191.1079.

General procedure for the preparation of mandelate ester

To a solution of the alcohol (30 umol, 1 equiv) in dichloromethane (0.5 mL) cooled at 0 °C
was added (R)-methoxy phenylacetic acid (39 pumol, 1.3 equiv), DMAP (1 mg, 20 mol%),
and EDC-HCI (45 pumol, 1.5 equiv). The reaction mixture was stirred at rt until complete
consumption of starting material. The reaction mixture was diluted with dichloromethane (2
mL) and H,O (2 mL). The layers were separated and the aq layer was extracted with
dichloromethane (2x5 mL). The combined organic layers were sequentially washed with satd
aq NaHCO; (5§ mL), 1 N HCI (5 mL), H,O (2x5 mL), brine (10 mL), dried over Na,SO4 and

concentrated under reduced pressure to afford the mandelate ester.
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(R)-(R)-5-(Benzyloxy)pent-3-yn-2-yl 2-hydroxy-2-methoxy-2-phenylacetate {D:
Following the general procedure, alcohol 11 (19 mg, 100 umol) on reaction with (R)-
methoxyphenylacetic acid (25 mg, 150 pmol) afforded ester I (33.5 mg, 99 pumol) in 99%
yield as a liquid. '"H NMR (400 MHz, CDCl;) 6 7.48 — 7.43 (m, 2H), 7.37 — 7.27 (m, 8H),
5.55 (qt, J = 6.8, 1.7 Hz, 1H), 4.78 (s, 1H), 4.45 (s, 2H), 4.09 (d, J = 1.7 Hz, 2H), 3.42 (s,
3H), 1.51 (d, J = 6.7 Hz, 3H); MS (ESI-TOF) m/z: 361 [M + Na]*. HRMS (ESI-TOF): [M +

Na]" calcd for C,H,,04Na, 361.1416; found, 361.1418.
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(S)-(R)-5-(Benzyloxy)pent-3-yn-2-yl 2-methoxy-2-phenylacetate (II): Following the
general procedure, alcohol 11 (19 mg, 100 umol) on reaction with (S)-methoxyphenylacetic
acid (11 mg, 65 pmol) afforded ester IT (33 mg, 150 umol) in 98% yield as a liquid. '"H NMR
(500 MHz, CDCls) 6 7.50 — 7.42 (m, 2H), 7.39 — 7.28 (m, 8H), 5.55 (qt, /= 6.8, 1.6 Hz, 1H),
4.79 (s, 1H), 4.55 (s, 2H), 4.10 (d, J = 1.7 Hz, 2H), 3.42 (s, 3H), 1.38 (d, /= 6.7 Hz, 3H). MS
(ESI-TOF) m/z: 361 [M + Na]*. HRMS (ESI-TOF): [M + Na]* calcd for C,;H;,04Na,
361.1416; found, 361.1416. Note: The configuration of alcohol 11 was unambiguously
established as “R” by comparison of the ' H NMR spectra of the mandelate esters I and II.
Thus, the signals for -CH,OBn and -CH,Ph protons appeared upfield in the R-mandelate ester
I compared to the S-mandelate ester II, while the signal for the methyl group appeared

downfield in the R-mandelate ester I compared to the S diastereomer.
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(R)-5-(Benzyloxy)pent-3-yn-2-yl methanesulfonate (8): Triethylamine (4.2 mL, 30 mmol)
and methanesulfonyl chloride (1.11 mL, 14.4 mmol) were added successively to a solution of
alcohol 11 (2.28 g, 12 mmol) in CH,Cl, (80 mL) cooled at 0 °C. The reaction mixture was
stirred at the same temperture for 30 min before it was quenched by the addition of satd aq
NaHCO; (20 mL) at 0 °C. The mixture was warmed to 25 °C, the organic layer was separated
and the aq layer was extracted with CH,Cl, (2x20 mL). The combined organic extracts were

washed with satd aq NaHCO; (20 mL), water (3x50 mL) and dried over Na,SO,4 Evaporation
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of the solvent under reduced pressure afforded mesylate 8 (3.12 g, 11.64 mmol) in 97% yield
as a pale yellow oil, which was used without further purification in the next step. TLC: R/0.2
(5% EtOAc/hexane); [a]*p + 68.9 (¢ 0.9, CHCI3); IR (neat) 2921, 2235, 1623, 1512, 1350,
1176, 1065, 821 cm—1; '"H NMR (500 MHz, CDCl;) 8 7.39 — 7.28 (m, 5H), 5.36 (qt, /= 6.7,
1.6 Hz, 1H), 4.59 (s, 2H), 4.23 (d, J= 1.6 Hz, 2H), 3.10 (s, 3H), 1.66 (d, J= 6.7 Hz, 3H). 13C
NMR (100 MHz, CDCl;) & 136.9, 128.5, 128.1, 128.0, 84.2, 82.8, 71.9, 67.9, 57.1, 39.1,
22.5; MS (ESI-TOF) m/z: 291 [M + Na]". HRMS (ESI-TOF): [M + Na]® calcd for

Ci3H1604SNa, 291.0682; found, 291.0667.

OH
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t3S,4R,5S)-8-(Benzyloxy)-3,5-dimethyloct-6-yn-4-01 (12): To a solution of Pd(PPh;),Cl,
(0.38 g, 0.55 mmol) in anhydrous THF (35 mL) cooled at 0 °C was added the mesylate 8
(2.26 g, 11 mmol) in anhydrous THF (5 mL), freshly prepared aldehyde 7 (1.9 g, 22 mmol) in
anhydrous THF (5 mL) followed by the dropwise addition of Et,Zn (33 mL, 33 mmol,
IM/Hexane). The reaction mixture was allowed to warm to rt over 1 h and stirred for an
additional 1h period. The reaction mixture was quenched by adding 10% HCIl (35 mL)
(caution evolution of ethane gas) and diluted with Et,O (50 mL). The layers were separated
and the aq layer was extracted with ether (3x50 mL). The combined extracts were washed
with water (50 mL), brine (50 mL), dried over Na,SO, and the solvent was removed under
reduced pressure. The residue was chromatographed on silica gel using 5% EtOAc/hexane
(v/v) as the eluent to give alcohol 12 (2.46 g, 9.46 mmol) in 86% yield as a pale yellow oil.
TLC: R, 0.3 (10% EtOAc/hexane); [a]*p +2.6 (¢ 1, CHCL); IR (neat) 3452, 2929, 2870,
2193, 1630, 1454, 1262, 1110, 742, 697 cm™!; '"H NMR (500 MHz, CDCl3) 8 7.36 — 7.28 (m,
5H), 4.59 (s, 2H), 4.19 (s, 2H), 3.25 (t, J = 5.5 Hz, 1H), 2.79 — 2.71 (m, 1H), 1.59 — 1.44 (m,

2H), 1.29 — 1.24 (m, 2H), 1.22 (d, J = 7.0 Hz, 3H), 0.95 — 0.89 (m, 6H). *C NMR (125 MHz,
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CDCl) 6 137.6, 128.6, 128.2, 128.0, 88.3, 78.8, 77.6, 71.6, 57.8, 37.9, 31.0, 26.5, 18.1, 13.5,
11.7; MS (ESI-TOF) m/z: 283 [M + Na]". HRMS (ESI-TOF): [M + Na]" calced for

C17H240,Na, 283.1674; found, 283.1682.
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(R)-(3S,4R,55)-8-(Benzyloxy)-3,5-dimethyloct-6-yn-4-yl 2-methoxy-2-phenylacetate (III)
: Following the general procedure, alcohol 12 (13 mg, 50 umol) on reaction with (R)-
methoxyphenylacetic acid (13 mg, 75 umol) afforded ester III (20 mg, 49 umol) in 97% yield
as a liquid. '"H NMR (500 MHz, CDCl;) 6 7.49 — 7.46 (m, 2H), 7.38 — 7.27 (m, 8H), 4.82 (dd,
J=6.9,5.1 Hz, 1H), 4.79 (s, 1H), 4.53 (s, 2H), 4.01 (d, J = 2.0 Hz, 2H), 3.43 (s, 3H), 2.79 —
2.72 (m, 1H), 1.86 — 1.79 (m, 1H), 1.46 - 138 (m, 1H), 1.17 — 1.09 (m, 2H), 0.89 (d, J= 7.3
Hz, 3H), 0.88 (d, J = 6.8 Hz, 3H), 0.82 (d, J = 7.1 Hz, 3H); MS (ESI-TOF) m/z: 431 [M +

Na]". HRMS (ESI-TOF): [M + Na]" calcd for C,¢H3,04Na, 431.2198; found, 431.2198.
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(5)-(35,4R,55)-8-(Benzyloxy)-3,5-dimethyloct-6-yn-4-yl 2-methoxy-2-phenylacetate (IV):
Following the general procedure, alcohol 12 (13 mg, 50 umol) on reaction with (S)-
methoxyphenylacetic acid (13 mg, 75 pmol) afforded ester IV (19 mg, 48 pmol) in 96% yield
as a liquid. "H NMR (500 MHz, CDCls) 6 7.47 — 7.43 (m, 2H), 7.37 — 7.29 (m, 8H), 4.85 (t,J
= 6.0 Hz, 1H), 4.79 (s, 1H), 4.59 (s, 2H), 4.13 (d, J = 1.9 Hz, 2H), 3.39 (s, 3H), 2.87 — 2.81
(m, 1H), 1.69 — 1.61 (m, 1H), 1.15 (d, J=7.1 Hz, 3H), 1.13 — 1.09 (m, 1H), 0.84 — 0.82 (m,

1H), 0.78 — 0.73 (m, 3H), 0.53 (d, J = 6.8 Hz, 3H); MS (ESI-TOF) m/z: 431 [M + Na]*.
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HRMS (ESI-TOF): [M + Na]* calcd for C,sH3,04Na, 431.2198; found, 431.2201. Note: The
configuration of alcohol 12 was unambiguously established as “R” by comparison of the 'H
NMR spectra of the mandelate esters III and IV. Thus, the signals for -CH,OBn and -CH,Ph
protons appeared upfield in the R-mandelate ester III compared to the S-mandelate ester IV,
while the signal for the CHCHj; and ethyl group appeared downfield in the R-mandelate ester

III compared to the S diastereomer.
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(((35,4R,55)-8-(Benzyloxy)-3,5-dimethyloct-6-yn-4-yl)oxy)(tert-butyl)dimethylsilane (6):
To a solution of alcohol 12 (2.47 g, 9.3 mmol) in anhydrous dichloromethane (28 mL) cooled
at —40 °C was added 2,6-lutidine (2.7 mL, 23.2 mmol) followed by TBSOTf (2.4 mL, 10.2
mmol). The reaction mixture was stirred at the same temperature for 30 min, quenched by the
addition of aq citric acid (25 mL, IN) and diluted with dichloromethane (50 mL). The layers
were separated, the organic layer was washed with water (20 mL), brine (20 mL) and dried
over Na,SO,. The solvent was evaporated under reduced pressure to afford the crude product
which was purified by column chromatography using 2% EtOAc/hexane (v/v) as the eluent to
give pure silyl ether 6 (3.4 g, 9.1 mmol) in 98% yield as a colourless oil. TLC: R, 0.2 (2%
EtOAc/hexane); [a]*’p +4.2 (¢ 1.1, CHCL;); IR (neat) 2963, 2215, 2865, 1628, 1494, 1373,
1262, 1170, 721, 697 cm™!'; 'TH NMR (400 MHz, CDCl3) & 7.38 — 7.28 (m, 5H), 4.59 (s, 2H),
4.16 (d, J= 2.0 Hz, 2H), 3.53 (dd, /= 4.7, 3.8 Hz, 1H), 2.72 — 2.62 (m, 1H), 1.68 — 1.57 (m,
1H), 1.54 — 1.46 (m, 1H), 1.29 — 1.21 (m, 1H), 1.18 (d, J = 7.1 Hz, 3H), 0.91 (s, 9H), 0.90 —
0.85 (m, 6H), 0.09 (s, 3H), 0.06 (s, 3H); '*C NMR (100 MHz, CDCl;) 6 137.8, 128.3, 128.1,
127.7, 90.3, 78.7, 77.8, 71.2, 57.8, 38.5, 31.7, 27.1, 26.0, 18.4, 17.6, 14.5, 12.1, -4.0; MS
(ESI-TOF) m/z: 375 [M + H]*. HRMS (ESI-TOF): [M + H]+ caled for Cy3H390,Si,

375.2719; found, 375.2714.
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(4S,5R,6S5)-5-((tert-Butyldimethylsilyl)oxy)-4,6-dimethyloctan-1-ol (13): To a solution of
compound 6 (3.38 g, 9.05 mmol) in ethyl acetate (90 mL), Pd/C (350 mg, 10% w/w) was
added. The resulting suspension was placed under a hydrogen atmosphere (balloon) and
stirred vigorously for 12 h at rt. The solution was filtered through a Celite pad and the filtrate
was evaporated under reduced pressure to afford the crude product which was purified by
column chromatography using 5% EtOAc/hexane (v/v) as the eluent to give pure alcohol 13
(2.55 g, 8.86 mmol) in 98% yield as a liquid. TLC: R;0.3 (5% EtOAc/hexane); [a]*’p —6.9 (¢
1, CHCL,); IR (neat) 3447, 2932, 2867, 1637, 1465, 1251, 1057, 1024, 835, 771 cm™!; 'H
NMR (400 MHz, CDCl3) ¢ 3.63 (t, J = 6.5 Hz, 2H), 3.36 (dd, J = 5.1, 3.1 Hz, 1H), 1.72 —
1.62 (m, 1H), 1.58 — 1.42 (m, 4H), 1.41 — 1.32 (m, 1H), 1.22 — 1.02 (m, 2H), 0.90 (s, 9H),
0.89 — 0.82 (m, 9H), 0.03 (s, 3H), 0.03 (s, 3H); '3C NMR (100 MHz, CDCl3) 8 79.3, 63.5,
37.9,31.1, 28.9, 27.8, 26.2, 18.5, 16.6, 14.4, 12.2, -3.8, -3.9; MS (ESI-TOF) m/z: 289 [M +

H]*. HRMS (ESI-TOF): [M + Na]* calcd for C¢H340,SiNa, 311.2382; found, 311.2381.

OoTBS (0]
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(4S,5R,6S5)-5-((tert-Butyldimethylsilyl)oxy)-4,6-dimethyloctanoic acid (14): To a stirred

solution of alcohol 13 (2.5 g, 8.8 mmol) in a mixture of CH3;CN:H,O (1:1, 36 mL) were
added BAIB (5.66 g, 17.6 mmol) and TEMPO (274 mg, 1.7 mmol) at 0 °C. The reaction
mixture was warmed to rt and stirred further for a period of 2 h. The reaction mixture was
quenched by adding Na,S,0; (20 mL) and acetonitrile was removed under reduced pressure.
The residue was diluted with EtOAc (90 mL). The layers were separated and the organic
layer washed with water (50 mL), brine (50 mL), dried over anhydrous Na,SO, and
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concentrated under reduced pressure. The crude product was purified by column
chromatography using 5-7% EtOAc/hexane (v/v) as the eluent to afford acid 14 (2.57 g, 8.53
mmol) in 97% yield. TLC: R, 0.2 (5% EtOAc/hexane); [a]*p —6.8 (c 1.1, CHCL); IR (neat)
3449, 2959, 2852, 1710, 1629, 1398, 1253, 1115, 1055, 836, 772 cm™!; 'TH NMR (400 MHz,
CDCl) 6 3.36 (dd, J=5.0, 3.4 Hz, 1H), 2.43 (ddd, J = 15.6, 9.8, 5.6 Hz, 1H), 2.29 (ddd, J =
15.6,9.5, 6.7 Hz, 1H), 1.95 — 1.83 (m, 1H), 1.68 — 1.56 (m, 1H), 1.52 — 1.33 (m, 3H), 1.21 —
1.09 (m, 1H), 0.90 (s, 9H), 0.90 — 0.82 (m, 9H), 0.04 (s, 3H), 0.03 (s, 3H); *C NMR (125
MHz, CDCl;) 6 180.5, 79.3, 38.2, 37.1, 32.4, 27.6, 27.5, 26.1, 18.4, 16.5, 14.5, 12.2, -3.9. MS
(ESI-TOF) m/z: 325 [M + NaJ]". HRMS (ESI-TOF): [M + Na]* calcd for C;cH3405SiNa,

325.2175; found, 325.2178.
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(8)-4-Benzyl-3-((4S5,5R,65)-5-((tert-butyldimethylsilyl)oxy)-4,6-

dimethyloctanoyl)oxazolidin-2-one (16): To a solution of the acid 14 (2.53 g, 8.4 mmol) in
anhydrous THF (35 mL) cooled at -10 °C was added Et;N (3.5 mL, 25.2 mmol) followed by
pivaloyl chloride (1.13 mL, 9.2 mmol) dropwise. After 20 minutes, anhydrous LiCl (0.53 g,
12.6 mmol) was added in one portion followed by addition of (S)-4-benzyloxazolidin-2-one
15 (1.5 g, 8.6 mmol). The reaction mixture was stirred at the same temperature for 30 min,
and quenched by adding of satd brine solution (50 mL). The layers were seprated and the aq
layer was extracted with EtOAc (3%30 mL). The combined organic layers were washed
successively with water (50 mL), brine (50 mL) dried over anhydrous Na,SO, and evaporated
under reduced pressure. The crude compound was purified by column chromatography using
2-5% EtOAc/hexane (v/v) as the eluent to afford the acyl oxazolidinone 16 (3.6 g, 7.81

mmol) in 93% yield as a colorless liquid. TLC: R, 0.5 (7% EtOAc/hexane); [o]*’p +36.8 (c
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1.2, CHCl;); IR (neat) 2951, 2866, 1782, 1700, 1632, 1461, 1383, 1109, 1051, 839, 768 cm™';
'H NMR (400 MHz, CDCls) § 7.36 — 7.31 (m, 2H), 7.30 — 7.26 (m, 1H), 7.24 — 7.19 (m, 2H),
4.72 — 4.64 (m, 1H), 4.23 — 4.13 (m, 2H), 3.40 (dd, J = 5.0, 3.4 Hz, 1H), 3.29 (dd, J = 13.4,
3.3 Hz, 1H), 3.06 — 2.84 (m, 2H), 2.77 (dd, J = 13.4, 9.6 Hz, 1H), 2.01 — 1.88 (m, 1H), 1.74 —
1.60 (m, 1H), 1.55 — 1.47 (m, 1H), 1.47 — 1.35 (m, 2H), 1.22 — 1.12 (m, 1H), 0.93 (d, /= 6.8
Hz 3H), 0.91 (s, 9H), 0.90 — 0.84 (m, 6H), 0.06 (s, 3H), 0.05 (s, 3H); 3C NMR (100 MHz,
CDCly) § 173.5, 153.4, 135.3, 129.4, 128.9, 127.3, 79.4, 66.1, 55.1, 38.1, 37.9, 37.3, 34.0,
27.6,27.3,26.1,18.5, 16.6, 14.5, 12.2, -3.8, -3.9; MS (ESI-TOF) m/z: 484 [M + Na]*. HRMS

(ESI-TOF): [M + Na]* calcd for C,sH43NO4SiNa, 484.2859; found, 484.2861.

OTBS (o] 0

(8)-4-Benzyl-3-((2S5,4S5,5R,68)-5-((tert-butyldimethylsilyl)oxy)-2,4,6-

trimethyloctanoyl)oxazolidin-2-one (17): To the solution of compound 16 (3.55 g, 7.7
mmol) in anhydrous THF (32 mL) cooled at -78 °C was added, NaHMDS (9.2 mL, 9.2 mmol
1 M/THF) via syringe. The mixture was stirred for 30 min and methyl iodide (0.95 mL, 15.4
mmol) was added. After 2 h, the reaction was quenched with aq satd NaCl solution (30 mL).
The layers were separated and the aq layer was extracted with EtOAc (3x20 mL). The
combined organic layers were washed with water (30 mL), brine (30 mL), dried over Na,SOy,
and concentrated. Purification by flash chromatography on silica gel using 2-3%
EtOAc/heaxane (v/v) as the eluent furnished the title compound 17 (3.18 g, 6.7 mmol) in
87% yield as a gammy oil; TLC: R/ 0.4 (5% EtOAc/hexane); [0]*°p +47.5 (¢ 1.1, CHCLy); IR
(neat) 2954, 2871, 1639, 1461, 1254, 1052, 1024, 837, 772 cm™!; '"H NMR (300 MHz,
CDCl;) 6 7.38 — 7.19 (m, 5H), 4.73 — 4.61 (m, 1H), 4.23 — 4.13 (m, 2H), 3.84 — 3.72 (m, 1H),

3.40 — 3.32 (m, 1H), 3.28 (dd, J = 13.3, 2.8 Hz, 1H), 2.77 (dd, J = 13.2, 9.7 Hz, 1H), 1.78 —
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1.59 (m, 3H), 1.53 — 1.32 (m, 3H), 1.19 (d, J = 6.7 Hz, 3H), 0.96 — 0.79 (m, 18H), 0.03 (s,
3H), 0.04 (s, 3H); 13C NMR (100 MHz, CDCls) & 177.7, 152.9, 135.3, 129.4, 128.9, 127.3,
79.4, 65.9, 55.4, 37.92, 37.85, 36.0, 35.5, 35.2, 27.7, 26.1, 18.4, 16.6, 16.3, 14.6, 12.2, -3.8, -
3.9; MS (ESI-TOF) m/z: 498 [M + Na]*. HRMS (ESI-TOF): [M + Na]* caled for

C,7H45NO4SiNa, 498.3016; found, 498.3022.
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(25,45,5R,65)-5-((tert-Butyldimethylsilyl)oxy)-2,4,6-trimethyloctanoic acid (18): A stirred
solution of compound 17 (3 g, 6.5 mmol) in THF:H,O (2:1, 65 mL) was treated with H,0,
(1.6 mL, 20 mmol, 30%/H,0) and LiOH.H,O (840 mg, 20 mmol) at 0 °C. The resulting
reaction mixture was warmed to rt and stirred for 2 h. The reaction mixture was acidified
with aq IN HCI until pH = 3 and diluted with water (100 mL) and ethyl acetate (100 mL).
The layers were separated and the aq layer was extracted with ethyl acetate (3x80 mL). The
combined organic extracts were washed with water (80 mL) and brine (80 mL). The organic
layer was dried over anhydrous Na,SO, and concentrated under reduced pressure to give a
crude material which was purified by silica gel column chromatography using 5-10%
EtOAc/hexane (v/v) as the eluent to afford acid 18 (2 g, 6.24 mmol) in 96% yield as a
colorless oil. TLC: R, 0.2 (5% EtOAc/hexane); [a]*°p —4.7 (¢ 0.85, CHCL3); IR (neat) 3448,
2957, 2847, 1710, 1640, 1413, 1255, 1053, 816, 771, 671 cm™!; '"H NMR (300 MHz, CDCl;)
0 3.37 (dd, J = 5.0, 3.2 Hz, 1H), 2.51 — 2.40 (m, 1H), 1.75 — 1.55 (m, 2H), 1.54 — 1.31 (m,
3H), 1.27 — 1.08 (m, 4H), 0.93 — 0.81 (m, 18H), 0.03 (s, 6H); '*C NMR (101 MHz, CDCl;) 3
183.3, 79.3, 37.9, 37.3, 36.4, 35.3, 27.8, 26.1, 18.4, 16.3, 14.5, 12.2, -3.8, -3.9; MS (ESI-
TOF) m/z: 317 [M + H]". HRMS (ESI-TOF): [M + Na]* caled for C;;H3¢0;SiNa, 339.2331;

found, 339.2330.
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(25,4S5,5R,65)-5-((tert-Butyldimethylsilyl)oxy)-N-methoxy-N,2,4,6-

tetramethyloctanamide (5): To a solution of compound 18 (1.58 g, 5 mmol) in
dichloromethane (25 mL) cooled at 0 °C, HOBt (675 mg, 5 mmol) and EDCI (1 g, 5.5
mmol) were added. The mixture was stirred for 15 min then added N,O-
dimethylhydroxylamine hydrochloride (336 mg, 5.5 mmol) and Hunig’s base (2.8 mL, 20
mmol) was added subsequently. The reaction was slowly warmed to rt and the stirring
continued further for a period of 3 h. The reaction mixture was quenched with H;O (10 mL)
and the suspension was filtered. The filter cake was washed with CH,Cl, (3%10 mL). The
layers were separated and the aq phase was extracted with CH,Cl, (3x20 mL). The combined
organic layers were dried over anhydrous Na,SO,. After removal of the solvent in vacuo, the
crude product was purified by column chromatography using 10% EtOAc/hexane (v/v) as the
cluent to afford imide 5 (1.7 g, 4.75 mmol) in 95% yield as a colorless oil. TLC: R, 0.4 (7%
EtOAc/hexane); [a]*’p —7.4 (¢ 1, CHCly); IR (neat) 2943, 2873, 1672, 1580, 1258, 1170,
1059, 843, 774 cm™'; '"H NMR (500 MHz, CDCls) & 3.69 (s, 3H), 3.38 (dd, J = 4.9, 3.3 Hz,
1H), 3.19 (s, 3H), 1.72 — 1.62 (m, 1H), 1.59 — 1.51 (m, 2H), 1.50 — 1.45 (m, 1H), 1.45 — 1.33
(m, 2H), 1.20 — 1.12 (m, 1H), 1.08 (d, /= 6.8 Hz, 3H), 0.90 (s, 9H), 0.89 — 0.84 (m, 9H), 0.04
(s, 3H), 0.03 (s, 3H); 3C NMR (100 MHz, CDCls) 6 178.6, 79.4, 61.3, 37.7, 36.5, 35.7, 33.0,
279, 26.1, 184, 16.6, 16.3, 14.7, 12.2, -3.8, -4.0; MS (ESI-TOF) m/z: 382 [M+Na]". HRMS

(ESI-TOF): [M + Na]* calcd for C;9H4;NO3SiNa, 382.2753; found, 382.2748.
((Oct-7-yn-1-yloxy)methyl)benzene (4): Following the procedure detailed for the

preparation of benzyl ether 10 from propargyl alcohol, oct-7-yn-1-o0l (1.3 g, 10 mmol) was
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added dropwise to a suspension of NaH (480 mg, 12 mmol, 60% in mineral oil) in THF (30
mL) cooled at 0 °C. Followed by benzyl bromide (1.4 mL, 12 mmol) to afford benzyl ether 4
(2 g, 9.5 mmol) in 95% yield as a colourless oil. TLC: R;0.6 (5 % EtOAc/hexane); 'H NMR
(500 MHz, CDCl3) 6 7.39 — 7.22 (m, 5H), 4.50 (s, 2H), 3.47 (t, J = 6.6 Hz, 2H), 2.18 (td, J =
7.1, 2.6 Hz, 2H), 1.93 (t, J = 2.7 Hz, 1H), 1.67 — 1.58 (m, 2H), 1.55 — 1.50 (m, 2H), 1.44 —
1.35 (m, 4H); *C NMR (100 MHz, CDCl;) & 138.6, 128.3, 127.6, 127.5, 84.6, 72.9, 70.3,
68.1, 29.6, 28.5, 28.4, 25.7, 18.3; MS (ESI-TOF) m/z: 217 [M+H]*. HRMS (ESI-TOF): [M +

H]" caled for Ci5H,;0, 217.1592; found, 217.1586.

OTBS (o]

(3S,4R,5S5,75)-16-(Benzyloxy)-4-((tert-butyldimethylsilyl)oxy)-3,5,7-trimethylhexadec-9-

yn-8-one (19): n-BuLi (2.4 mL, 6 mmol, 2.5 M/Hexane) was added to the solution of alkyne
4 (1.3 g, 6 mmol) in anhydrous THF (24 mL) cooled at -78 °C. The reaction was warmed to 0
°C and stirred for 1 h before the amide 5 (1 g, 3 mmol) in anhydrous THF (12 mL) was added
and stirring continued for 30 min at the same temperature. Aq satd NH4Cl solution (20 mL)
was added to quench the reaction. The layers were separated and the aq layer was extracted
with EtOAc (3x20 mL). The combined organic layers were washed with water (20 mL), brine
(20 mL) and dried over Na,SO,4. The solvent was removed in vacuo and the crude reaction
mixture was purified by flash column chromatography using 1-2% EtOAc/hexanes (v/v) as
the eluent to yield compound 19 (1.4 g, 2.73 mmol) in 91% yield as a colourless oil. TLC: R,
0.3 (3% EtOAc/hexane); [a]*’p +4.5 (¢ 0.75, CHCL;); IR (neat) 2930, 2866, 2235, 1732,
1677, 1359, 1225, 1170, 1087, 1025, 820, 751 cm™!; 'H NMR (400 MHz, CDCl;) 6 7.35 —

7.27 (m, 5H), 4.50 (s, 2H), 3.47 (t, /= 6.5 Hz, 2H), 3.35 (dd, /=4.9, 3.4 Hz, 1H), 2.59 —2.48
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(m, 1H), 2.36 (t, J = 7.1 Hz, 2H), 1.69 — 1.57 (m, SH), 1.56 — 1.33 (m, 9H), 1.19 — 1.13 (m,
1H), 1.11 (d, J = 6.8 Hz, 3H), 0.90 (s, 9H), 0.89 — 0.83 (m, 9H), 0.04 (s, 3H), 0.03 (s, 3H);
13C NMR (125 MHz, CDCl3) § 192.6, 138.6, 128.3, 127.6, 127.5, 94.9, 80.0, 79.5, 72.9, 70.2,
46.6, 38.1, 35.6, 35.1, 29.6, 28.7, 27.7, 27.6, 26.2, 25.7, 18.9, 18.4, 16.5, 15.3, 14.5, 12.2, -
3.76, -3.83; MS (ESI-TOF) m/z: 537 [M + Na]*. HRMS (ESI-TOF): [M + Na]* caled for

C3,Hs405S1Na, 537.3740; found, 537.3738.

OTBS OH

BnO

(3S5,4R,5S5,7S5,8R)-16-(Benzyloxy)-4-((tert-butyldimethylsilyl)oxy)-3,5,7-

trimethylhexadec-9-yn-8-ol (20): To solution of ketone 19 (1.28 g, 2.5 mmol) in EtOAc (25

mL), sodium formate (1.7 g, 25 mmol), (R,R)-Noyori catalyst (15 mg, 0.02 mmol), distilled
H,O (25 mL) and ionic liquid (catalytic amount) were sequentially added. The reaction
mixture was stirred at rt for 18 h. The layers were separated and the aq layer was extracted
with EtOAc (3%30 mL). The combined organic layer were washed with brine (10 mL), dried
with Na,SO, and concentrated under reduced pressure. The residue was purified by flash
chromatography using 5% EtOAc/hexanes (v/v) as the eluent to afford alcohol 20 (1.18 g, 2.3
mmol) in 92% yield as a colourless oil. TLC: Ry 0.4 (10% EtOAc/hexane); [a]*’p —7.1 (¢ 1,
CHCly); IR (neat) 3448, 2943, 2857, 2208, 1635, 1512, 1395, 1115, 1078, 837, 764 cm™'; 'H
NMR (500 MHz, CDCls) 6 7.37 — 7.26 (m, 5H), 4.50 (s, 2H), 4.20 — 4.14 (m, 1H), 3.47 (t,J
= 6.6 Hz, 2H), 3.33 (dd, J = 5.3, 3.3 Hz, 1H), 2.20 (td, J = 7.1, 1.9 Hz, 2H), 1.74 — 1.60 (m,
5H), 1.55 - 1.46 (m, 2H), 1.43 — 1.33 (m, 6H), 1.31 — 1.24 (m, 1H), 1.21 — 1.13 (m, 1H), 0.93
(d, J = 6.7 Hz, 3H), 0.90 (s, 9H), 0.89 — 0.83 (m, 9H), 0.05 (s, 3H), 0.03 (s, 3H); *C NMR

(125 MHz, CDCl,) 6 138.6, 128.3, 127.6, 127.5, 86.1, 80.3, 80.1, 72.9, 70.3, 68.0, 38.0, 37.4,
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34.8,34.7, 29.6, 28.7, 28.6, 27.8, 26.2, 25.7, 18.7, 18.5, 16.2, 14.7, 14.4, 12.2, -3.7, -3.8; MS
(ESI-TOF) m/z: 539 [M + Na]*. HRMS (ESI-TOF): [M + Na]" calcd for C;,Hs5¢03SiNa,

539.3896; found, 539.3879.

BnO

(R)-(3S,4R,58,7S,8R)-16-(Benzyloxy)-4-((tert-butyldimethylsilyl)oxy)-3,5,7-

trimethylhexadec-9-yn-8-yl 2-methoxy-2-phenylacetate (V): Following the general
procedure, alcohol 20 (10 mg, 20 umol) on reaction with (R)-methoxyphenylacetic acid (5
mg, 30 umol) afforded ester V (12.7 mg, 19.2 umol) in 96% yield as a liquid. TLC: R/ 0.6
(10% EtOAc/hexane); '"H NMR (400 MHz, CDCl;) & 7.48 — 7.42 (m, 2H), 7.38 — 7.27 (m,
8H), 5.24 (dt, J=5.5, 1.9 Hz, 1H), 4.77 (s, 1H), 4.50 (s, 2H), 3.46 (t, J = 6.6 Hz, 2H), 3.44 (s,
3H), 3.28 (dd, /= 5.3, 3.3 Hz, 1H), 2.08 (td, /= 6.9, 1.9 Hz, 2H), 1.89 — 1.76 (m, 1H), 1.49 —
1.06 (m, 14H), 0.90 (s, 9H), 0.89 — 0.76 (m, 12H), 0.03 (s, 3H), 0.03 (s, 3H); MS (ESI-TOF)
m/z: 687 [M + Na]". HRMS (ESI-TOF): [M + Na]J" calcd for C4HgOsSiNa, 687.4421;

found, 687.4431.

BnO H Q
\/\/\/\%o :
OMe
(0]

H
(5)-(35,4R,58,7S,8R)-16-(Benzyloxy)-4-((tert-butyldimethylsilyl)oxy)-3,5,7-
trimethylhexadec-9-yn-8-yl 2-methoxy-2-phenylacetate (VI): Following the general
procedure, alcohol 20 (10 mg, 20 umol) on reaction with (S)-methoxyphenylacetic acid (5

mg, 30 pmol) afforded ester VI (13 mg, 19.6 umol) in 98% yield as a liquid. TLC: R, 0.6
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(10% EtOAc/hexane); 'H NMR (500 MHz, CDCl3) & 7.46 — 7.42 (m, 2H), 7.36 — 7.27 (m,
8H), 5.29 (dt, J=3.8, 1.7 Hz, 1H), 4.78 (s, 1H), 4.50 (s, 2H), 3.46 (t, J = 6.6 Hz, 2H), 3.42 (s,
3H), 3.17 (dd, J= 5.1, 2.9 Hz, 1H), 2.18 (td, /= 7.1, 1.8 Hz, 2H), 1.72 — 1.60 (m, 2H), 1.52 —
1.43 (m, 2H), 1.41 —1.23 (m, 9H), 1.18 — 1.07 (m, 2H), 0.88 (s, 9H), 0.84 (t, /= 7.1 Hz, 3H),
0.78 (d, J= 6.6 Hz, 3H), 0.73 (d, J = 6.7 Hz, 3H), 0.57 (d, J = 6.8 Hz, 3H), 0.01 (s, 6H); MS
(ESI-TOF) m/z: 687 [M + Na]*. HRMS (ESI-TOF): [M + Na]* calcd for C41HgO5SiNa,
687.4421; found, 687.4431. Note: The configuration of alcohol 20 was unambiguously
established as a “R” by comparison of the 'H NMR spectra of esters V and VI. Thus the
propargylic protons appeared upfield in the R-mandelate ester V compared to the S-mandelate
while the CHOTBS signal appeared downfield in the R-mandelate ester compared to the S-

diastereomer.

OoTBS OTBDPS

BnO
(5R,6S8,8S,9R)-5-(8-(Benzyloxy)oct-1-yn-1-yl)-9-((S)-sec-butyl)-2,2,6,8,11,11,12,12-

octamethyl-3,3-diphenyl-4,10-dioxa-3,11-disilatridecane (21): To a solution of compound
20 (0.77 g, 1.5 mmol) in anhydrous CH,Cl, (7 mL) cooled to 0 °C was added imidazole (225
mg, 3.3 mmol) followed by TBDPS-Cl (0.4 mL, 1.57 mmol). The reaction mixture was
warmed to rt and stirred for 1 h. The reaction mixture was quenched by the addition of water
(10 mL) and diluted with CH,Cl, (20 mL). The layers were separated and the aq layer was
extracted with CH,Cl, (3%x20 mL). The combined organic layers were washed with water (20
mL), brine (20 mL) and dried over Na,SO4. The solvent was evaporated under reduced
pressure to afford the crude product which was purified by column chromatography using 2-
5% EtOAc/hexane (v/v) as the eluent to afford the silyl ether 21 (1.1 g, 1.47 mmol) in 98%

yield as a gummy oil; TLC: R;0.4 (5% EtOAc/hexane); [a]?’ +32.2 (¢ 1.2, CHClLy); IR (neat)
S17



2961, 2831, 2223, 1635, 1512, 1248, 1113, 1066, 813, 767 cm™'; '"H NMR (500 MHz,
CDCl3) & 7.76 — 7.68 (m, 4H), 7.41 — 7.28 (m, 11H), 4.50 (s, 2H), 4.25 — 4.19 (m, 1H), 3.45
(t, J= 6.6 Hz, 2H), 3.34 (dd, J = 4.8, 3.5 Hz, 1H), 2.03 — 1.92 (m, 2H), 1.72 — 1.65 (m, 1H),
1.63 — 1.58 (m, 1H), 1.53 — 1.47 (m, 2H), 1.45 — 1.36 (m, 3H), 1.33 — 1.24 (m, 7H), 1.20 —
1.13 (m, 1H), 1.07 (s, 9H), 0.90 (s, 9H), 0.89 — 0.82 (m, 12H), 0.06 (s, 3H), 0.03 (s, 3H); 3C
NMR (101 MHz, CDCly) § 138.7, 136.1, 135.9, 134.4, 134.0, 129.5, 129.2, 128.3, 127.6,
127.5, 127.4, 127.1, 86.1, 80.2, 72.9, 70.4, 69.2, 38.1, 37.8, 34.8, 34.1, 29.7, 28.7, 28.5, 27.8,
27.0, 26.2, 25.7, 19.4, 18.6, 18.5, 16.4, 15.0, 14.7, 12.3, -3.7, -3.8; MS (ESI-TOF) m/z: 772
[M + NH,]*. HRMS (ESI-TOF): [M + KJ* caled for CasH740:Si,K, 793.4814; found,

793.4791.

OH OTBDPS

BnO
(35,4R,55,7S,8R)-16-(Benzyloxy)-8-((tert-butyldiphenylsilyl)oxy)-3,5,7-

trimethylhexadec-9-yn-4-ol (3): To a stirred solution of compound 21 (754 mg, 1 mmol) in
a mixture of MeOH and DCM (1:4, 5 mL) was added pyridinium p-toluenesulfonate (PPTS)
(5 mg, 2.5 mol%) at 0 °C. The reaction mixture was stirred at 50 °C for 12 h, quenched with
satd ag NaHCO; (2 mL) and diluted with dichloromethane (5 mL). The organic layer was
separated and the aq layer was extracted with dichloromethane (3x5 mL). The combined
organic extracts were washed with brine (5 mL), dried over Na,SO,, filtered and concentrated
in vacuo. Purification by flash column chromatography using 5-10% EtOAc/ hexane (v/v) as
the eluent gave alcohol 3 (544 mg, 0.85 mmol) in 85% yield. TLC: Ry 0.3 (7%
EtOAc/hexane); [a]?°p +33.1 (¢ 0.7, CHCly); IR (neat) 3421, 2941, 2866, 2213, 1607, 1513,
1251, 1115, 1024, 816, 771 cm™!; "H NMR (400 MHz, CDCl;) & 7.77 — 7.67 (m, 4H), 7.41 —

7.27 (m, 11H), 4.50 (s, 2H), 4.22 (dt, J= 4.1, 1.9 Hz, 1H), 3.45 (t, J = 6.6 Hz, 2H), 3.16 (dd,
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J=10.2, 5.3 Hz, 1H), 2.00 (dt, J = 6.6, 1.8 Hz, 2H), 1.77 — 1.67 (m, 1H), 1.55 — 1.49 (m,
2H), 1.46 — 1.18 (m, 12H), 1.07 (s, 9H), 0.93 — 0.85 (m, 9H), 0.81 (d, J = 6.7 Hz, 3H); 13C
NMR (100 MHz, CDCl;) 6 138.6, 136.1, 135.9, 134.1, 133.8, 129.6, 129.3, 128.3, 127.6,
127.5, 127.1, 86.1, 80.1, 79.2, 72.8, 70.4, 69.1, 37.5, 36.6, 33.7, 33.2, 29.6, 28.6, 28.4, 27.0,
26.8, 25.7, 19.4, 18.6, 15.9, 15.1, 12.8, 11.7; MS (ESI-TOF) m/z: 663 [M + Na]*. HRMS
(ESI-TOF): [M + Na]* calcd for Cs;H77NOgSiNa, 663.4209; found, 663.4216.

H
T

OTBDPS

o)

(3S5,4R,5S5,7S5,8R)-16-(Benzyloxy)-8-((tert-butyldiphenylsilyl)oxy)-3,5,7-

trimethylhexadec-9-yn-4-yl 2-((zert-butoxycarbonyl)amino)-3-methylbutanoate (22): To
a solution of the alcohol 3 (448 mg, 0.7 mmol) in dichloromethane (1.5 mL) cooled at 0 °C
was added Boc-Val-OH (304 mg, 1.4 mmol), DMAP (85 mg, 0.7 mmol) and DCC (290 mg,
1.4 mmol). The reaction mixture was stirred at rt for 6 h. After complete consumption of
starting material the reaction mixture was diluted with dichloromethane (2 mL) and H,O (2
mL). The layers were separated and the aq layer was extracted with dichloromethane (2x5
mL). The combined organic layers were sequentially washed with satd ag NaHCO; (5 mL),
water (2x5 mL), brine (10 mL), dried over Na,SO,, and concentrated under reduced pressure.
The residue was purified using flash chromatography using 5% EtOAc/hexanes (v/v) as the
eluent to afford the ester 22 (562 mg, 0.67 mmol) in 97% yield as an inseperable mixture of
epimers. TLC: Ry 0.4 (7% EtOAc/hexane); IR (neat) 3352, 2928, 2861, 1720, 1627, 1463,
1371, 1258, 1168, 1024, 810, 705 cm™!'; '"H NMR (400 MHz, CDCl3) 6 7.74 — 7.67 (m, 4H),

7.42 —7.28 (m, 11H), 5.00 (d, J= 9.3 Hz, 1H), 4.81 — 4.75 (m, 1H), 4.50 (s, 2H), 4.27 — 4.16
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(m, 2H), 3.44 (t, J = 6.6 Hz, 2H), 2.20 — 2.13 (m, 1H), 2.01 — 1.94 (m, 2H), 1.82 — 1.75 (m,
1H), 1.73 — 1.65 (m, 2H), 1.64 — 1.56 (m, 1H), 1.43 (s, 9H), 1.42 — 1.32 (m, 2H), 1.30 — 1.20
(m, 1H), 1.16 — 1.10 (m, 1H), 1.07 (s, 9H), 0.98 (t, J = 7.1 Hz, 3H), 0.92 — 0.81 (m, 15H); 13C
NMR (100 MHz, CDCl;) 6 172.6*, 172.1, 155.7*, 155.5, 138.6, 136.1, 135.9, 134.8*, 134.2,
134.1, 133.8%, 133.75*, 129.6, 129.3*, 128.3, 127.7, 127.6, 127.5, 127.1%*, 86.2, 82.6*, 82.4,
80.0*, 79.8, 79.5%, 79.4, 72.8, 70.4, 68.9, 59.0, 58.6*, 37.7, 37.5%, 35.9%, 35.8, 33.2, 32.8%,
31.9, 31.6%, 31.0, 30.97*, 29.66*, 29.61, 28.6, 28.4*, 28.3, 26.9, 26.5%, 26.3, 26.2*, 25.7,
19.6%, 19.5, 19.4, 19.0*, 18.6*, 18.5, 17.4, 17.2*, 16.4*, 16.2, 14.9*%, 14.8, 14.1, 14.0*, 11.4,
11.34*; MS (ESI-TOF) m/z: 862 [M + Na]*. HRMS (ESI-TOF): [M + Na]+ calcd for
Cs,H77NOgSiNa, 862.5418; found, 862.5416. Note: The signals indicated by an asterisk mark

corresponds to the minor diastereomer differing at the a-amino ester center.

(3S,4R,5S,7S,85)-8-((tert-Butyldiphenylsilyl)oxy)-16-hydroxy-3,5,7-trimethylhexadecan-

4-yl 2-((tert-butoxycarbonyl)amino)-3-methylbutanoate (23): Following the procedure
detailed for the preparation of compound 13 from benzyl ether 6, benzyl ether 22 (222 mg,
0.7 mmol) in EtOAc (6 mL), was treated with 10% Pd/C (50 mg) to furnish alcohol 23 an
inseperable mixture (434 mg, 0.58 mmol) in 98% yield as a colourless liquid. TLC: R, 0.3
(10% EtOAc/hexane); IR (neat) 3421, 2931, 2862, 1725, 1607, 1459, 1374, 1161, 1096, 805,
744 cm™'; '"H NMR (500 MHz, CDCl3) & 7.70 — 7.64 (m, 4H), 7.43 — 7.33 (m, 6H), 5.01 (d, J
=9.4 Hz, 1H), 4.79 — 4.73 (m, 1H), 4.28 — 4.18 (m, 1H), 3.62 (t, /= 6.6 Hz, 2H), 3.59 — 3.52
(m, 1H), 2.23 = 2.09 (m, 1H), 1.82 — 1.71 (m, 1H), 1.70 — 1.61 (m, 2H), 1.57 — 1.47 (m, 3H),
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1.44 (s, 9H), 1.39 — 1.21 (m, 8H), 1.21 — 1.07 (m, 7H), 1.04 (s, 9H), 1.02 — 0.97 (m, 3H), 0.91
—0.83 (m, 9H), 0.80 — 0.73 (m, 6H); '3C NMR (125 MHz, CDCl3) & 172.5*, 172.2, 155.7,
155.6*, 135.96*, 135.0*%, 134.9%, 134.3, 129.4, 129.3*, 127.4, 127.2, 82.6*, 82.5, 79.52%,
79.49, 78.2, 78.1%*, 63.0, 58.8*, 58.6, 35.8%, 35.6, 34.8, 34.5%, 34.2*, 33.6, 33.5%, 33.2, 32.7,
32.0,31.7*%,31.0, 29.5, 29.3, 29.2, 29.15%*, 28.3, 27.1, 26.3, 26.25*, 25.83, 25.80%*, 25.6, 19.6,
17.2,16.1, 14.1, 14.0, 13.95*, 13.4*, 11.3; MS (ESI-TOF) m/z: 776 [M + Na]". HRMS (ESI-
TOF): [M + Na]* calced for C,4sH75sNOgSiNa, 776.5261; found, 776.5258. Note: The signals
indicated by an asterisk mark corresponds to the minor diastereomer differing at the a-amino

ester center.

(95,108,125,13R,145)-13-((2-((tert-Butoxycarbonyl)amino)-3-methylbutanoyl)oxy)-9-

((tert-butyldiphenylsilyl)oxy)-10,12,14-trimethylhexadecanoic acid (24): Following the
procedure detailed for the preparation of compound 14 from alcohol 13, alcohol 23 (222 mg,
0.7 mmol) in a mixture of CH;CN:H,O (1:1, 3 mL), was treated with BAIB (153 mg, 0.6
mmol) and TEMPO (10 mg, 0.06 mmol) at 0 °C to afford acid 24 (222 mg, 0.29 mmol) in
98% yield as a pale yellow liquid. TLC: Rr0.3 (15% EtOAc/hexane); IR (neat) 3448, 2955,
2872, 1710, 1607, 1586, 1465, 1255, 1109, 1060, 844, 777 cm™!; 'H NMR (400 MHz,
CDCl;) 6 7.70 — 7.63 (m, 4H), 7.43 — 7.33 (m, 6H), 5.04 (d, /= 9.6 Hz, 1H), 4.80 — 8.74 (m,
1H), 4.24 (dd, J=9.2, 4.1 Hz, 1H), 3.60 — 3.52 (m, 1H), 2.35 - 2.25 (m, 2H), 2.22 — 2.11 (m,
1H), 1.83 — 1.71 (m, 1H), 1.70 — 1.48 (m, 6H), 1.43 (s, 9H), 1.38 — 1.28 (m, 6H), 1.21 — 1.08
(m, 6H), 1.04 (s, 9H), 1.00 (t, J = 6.8 Hz, 3H), 0.91 — 0.83 (m, 9H), 0.82 — 0.72 (m, 6H); 13C
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NMR (100 MHz, CDCl3) & 179.4*, 179.2, 172.6*, 172.3, 155.7, 155.6*, 136.03, 136.0,
135.0*%, 134.9%, 134.3, 129.4, 129.3*, 127.4, 127.2, 82.7*, 82.5, 82.5, 79.5, 78.1*, 78.0, 58.8,
58.6%, 35.8%, 35.6, 34.8%, 34.5, 34.2, 33.9, 33.6*, 33.5, 33.2*, 31.9, 31.7*, 31.0, 29.7, 29.6*,
29.3, 29.1%, 28.94, 28.89*, 28.84, 28.78%*, 28.3, 27.1, 26.3, 26.2*, 25.8*, 25.7, 24.6, 19.6,
17.2, 16.1, 14.1, 14.0*, 13.9, 13.3*, 11.3; MS (ESI-TOF) m/z: 790 [M + Na]". HRMS (ESI-
TOF): [M + Na]* calcd for C4sH73NO7SiNa, 790.5054; found, 790.5042. Note: The signals
indicated by an asterisk mark corresponds to the minor diastereomer differing at the a-amino

ester center.

TBDPSO

0\#\’“
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(35,135,145,168,17R)-17-((S)-sec-Butyl)-13-((tert-butyldiphenylsilyl)oxy)-3-isopropyl-

14,16-dimethyl-1-o0xa-4-azacycloheptadecane-2,5-dione (25) and (3R,135,145,16S,17R)-
17-((S)-sec-Butyl)-13-((tert-butyldiphenylsilyl)oxy)-3-isopropyl-14,16-dimethyl-1-oxa-4-

azacycloheptadecane-2,5-dione (26): To a stirred solution of compound 24 (40 mg, 0.05
mmol) in anhydrous DCM (0.35 mL) was added TFA (0.15 mL) at 0 °C and resultant
reaction mixture was warmed to rt and stirred for 2 h. The reaction was quenched by adding
satd ag NaHCO; (2 mL) and extracted with dichloromethane (2x5 mL). The combined
organic layers were washed successively with water (2 mL), brine (2 mL) and dried over
Na,SO,4. The solvent was evaporated under reduced pressure and the crude amino acid
obtained was dissolved in CH,Cl, (1 mL) were added Hunig’s base (18 pL, 0.13 mmol) and
HATU (23 mg, 0.06 mmol) were added at 0 °C and the reaction was allowed to warm to rt
and stirred for 3 h. After complete consumption of starting material, the reaction mixture was

diluted with dichloromethane (2 mL) and H,O (2 mL). The layers were separated and the aq
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layer was extracted with dichloromethane (2x5 mL). The combined organic layers were
sequentially washed with satd aq NaHCO; (5 mL), water (2x5 mL), brine (10 mL), dried
over Na,SO, and concentrated under reduced pressure. The residue was purified by flash
chromatography using 5% EtOAc/hexanes (v/v) as the eluent to afford lactam 25 & 26 in a
7:3 ratio (30 mg, 0.046 mmol) in 92% yield as a viscous oil. Compound 25: TLC: R, 0.6
(15% EtOAc/hexane); [a]*°p —8.1 (¢ 0.75, CHCI;); IR (neat) 3412, 2931, 2845, 1731, 1655,
1607, 1543, 1301, 1225, 1115, 1017, 965, 826, 771 cm™'; '"H NMR (400 MHz, CDCl;) & 7.67
—7.62 (m, 4H), 7.42 — 7.32 (m, 6H), 6.07 (d, /= 8.8 Hz, 1H), 4.82 (dd, /=9.2, 2.2 Hz, 1H),
4.65 (dd, J= 8.8, 3.5 Hz, 1H), 3.57 (dd, J = 8.5, 4.8 Hz, 1H), 2.37 (ddd, /= 10.4, 7.1, 3.4 Hz,
1H), 2.23 —2.06 (m, 2H), 1.88 — 1.75 (m, 1H), 1.70 — 1.54 (m, 5H), 1.47 — 1.39 (m, 2H), 1.28
—1.10 (m, 11H), 1.05 (s, 9H), 0.97 (d, J = 6.9 Hz, 3H), 0.92 (t, J = 7.4 Hz, 3H), 0.88 (d, J =
6.8, Hz, 3H), 0.87 (d, J= 6.8, Hz, 3H), 0.75 (d, J= 6.7 Hz, 3H), 0.66 (d, J = 7.0 Hz, 3H); 13C
NMR (100 MHz, CDCl;s) 6 173.0, 172.8, 136.0, 134.8, 134.5, 129.42, 129.36, 127.4, 127.3,
81.8, 77.6, 56.7, 37.0, 36.5, 35.7, 34.0, 33.0, 31.7, 31.6, 29.7, 28.5, 28.0, 27.23, 27.15, 24.6,
19.4,17.0, 16.6, 15.7, 12.8, 11.9; MS (ESI-TOF) m/z: 672 [M + Na]*. HRMS (ESI-TOF): [M
+ Na]J* calcd for C4oHg3NO4SiNa, 672.4424; found, 672.4421.

Compound 26: TLC: R/ 0.5 (15% EtOAc/hexane); 'H NMR (400 MHz, CDCls) 6 7.76 — 7.63
(m, 4H), 7.45 — 7.33 (m, 6H), 5.45 (d, J = 9.4 Hz, 1H), 4.78 (dd, J = 9.1, 2.8 Hz, 1H), 4.49
(dd, J=9.5,7.5 Hz, 1H), 3.57 - 3.51 (m, 1H), 2.37 - 2.27 (m, 1H), 2.12 - 1.98 (m, 2H), 1.90
—1.77 (m, 2H), 1.60 — 1.30 (m, 10H), 1.22 — 1.09 (m, 7H), 1.05 (s, 9H), 1.01 (d, J = 6.8 Hz,
3H), 0.91 — 0.82 (m, 12H), 0.70 (d, J = 6.8 Hz, 3H); '3C NMR (100 MHz, CDCl;) 3 172.1,
170.0, 136.4, 136.1, 134.9, 134.3, 129.5, 129.4, 127.5, 127.3, 83.1, 77.6, 58.8, 35.8, 35.1,
32.9, 32.4, 31.5, 30.8, 27.2, 26.8, 26.3, 25.8, 25.1, 23.7, 23.4, 19.6, 19.3, 18.6, 16.1, 15.4,

14.1, 11.5.
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(35,135,145,168,17R)-17-((S)-sec-Butyl)-13-hydroxy-3-isopropyl-14,16-dimethyl-1-oxa-
4-azacycloheptadecane-2,5-dione (1): To a solution of compound 25 (18 mg, 0.28 mmol) in
anhydrous CH3CN (0.3 mL) cooled at 0 °C was added HF-pyridine (30 uL, ~70% HF) and
the reaction mixture was stirred at rt for a period of 1 h. The reaction mixture was cooled 0
°C quenched by the dropwise addition of satd aq NaHCOj; solution (1 mL) and warmed to rt
with stirring. The reaction mixture was extracted with dichloromethane (3x2 mL). The
combined organic layers were washed with brine (5 mL), dried over anhydrous Na,SO,,
filtered and concentrated under reduced pressure to afford the crude product. Purification by
flash column chromatography using 60% EtOAc/hexane (v/v) as the eluent afforded
compound 1 (11 mg, 0.026 mmol) in 95% yield as white solid. Mp: 137 — 140 °C; TLC: Ry
0.3 (15% EtOAc/hexane); [a]*°p —20.4 (¢ 0.8, CHCI;); IR (neat) 3316, 2940, 2866, 1732,
1654, 1536, 1461, 1381, 1202, 1015, 802, 665 cm™!; 'H NMR (300 MHz, CDCl3) 6 6.07 (d, J
= 8.7 Hz, 1H), 4.80 (dd, J=9.3, 1.9 Hz, 1H), 4.66 (dd, /= 8.7, 3.6 Hz, 1H), 3.26 (t, /= 6.7
Hz, 1H), 2.44 — 2.28 (m, 1H), 2.25 — 2.14 (m, 2H), 1.93 — 1.75 (m, 2H), 1.74 — 1.53 (m, 4H),
1.51 — 1.37 (m, 3H), 1.36 — 1.05 (m, 10H), 0.97 (d, J = 6.8 Hz, 3H), 0.95 — 0.80 (m, 15H);
13C NMR (125 MHz, CDCls) 6 173.0, 172.9, 81.8, 77.1, 56.7, 36.5, 36.2, 35.7, 33.9, 32.0,
31.7,31.5,27.9,27.6,27.21, 27.16,24.91, 24.87,19.4, 17.1, 15.7, 15.2, 13.0, 11.9.

'"H NMR (400 MHz, CsDsN) & 8.72 (d, J=10.1 Hz, 1H), 5.17 (dd, /= 9.3, 4.8 Hz, 1H), 5.08
(dd, J= 8.6, 3.1 Hz, 1H), 3.70 (dd, /= 9.1, 4.0 Hz, 1H), 2.59 — 2.46 (m, 2H), 2.39 — 2.30 (m,
1H), 2.13 —2.03 (m, 1H), 2.01 — 1.87 (m, 2H), 1.86 — 1.78 (m, 2H), 1.76 — 1.68 (m, 1H), 1.67
—1.52 (m, 4H), 1.49 — 1.35 (m, 5H), 1.34 — 1.17 (m, 4H), 1.15 (d, /= 6.7 Hz, 3H), 1.08 (d, J
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= 6.8 Hz, 3H), 1.00 (dd, J = 6.8, Hz, 6H), 0.93 (td, J = 7.3, 6.6 6H); '3*C NMR (100 MHz,
CsDsN) § 173.7, 81.6, 76.4, 57.9, 37.8, 36.4, 36.0, 35.1, 33.2, 33.0, 31.8, 28.7, 28.2, 28.1,
27.7, 25.9, 25.3, 20.2, 18.1, 16.8, 16.3, 13.9, 12.3; MS (ESI-TOF) m/z: 434 [M + Na]*.

HRMS (ESI-TOF): [M + Na]* caled for C,4H4sNO4Na, 434.3246; found, 434.3257.

Reference

1. Farran, D.; Slawin, A. M. Z.; Kirsch, P.; Hagan, D. Diastereoselective Synthesis of

2,3.,4,5,6-Pentafluoroheptanes. J. Org. Chem. 2009, 74, 7168 — 7171.
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Compound 16

T0'0-
000 >

180
£8'0 V

[1%3

£0°8T

ST'T /
LTT =
EE'T
9€'T AN
6E'T
o't
wt
VT
ST
W1
8v'T
LS'T
8S'T
£9'T

oLz
€LT V
Ve W

$4F
MN.M/
1€°€

ey

ose
£L°E /
SLe-t

Lwe-r
6L'E

ETY~_
STy

09y
(424
£9'Y

Yo'y -
99y
19

8T'L
YTl /

oN.hk

8TL—~
0€'L \
€L

Bn"

TH NMR (300 MHz, CDCl,)

e
sTe

b

10T
920'T
w0

£16'0
€0'C

00'T

'S

-0.5

0.0

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

7.0

7.5

L6'E-
8e- >

sTer

95'pT W
09T "
£5'9T
se'sT /.

60°9C —
oLLe—

rse
zs5E\
66'5E —
s8'Lg
(2013

LE'SS —

76'S9 —

6L —

9T LTI~
98'8ZT ~
ov'6zT

0E'SET —

T6'CST —

TLLLT—

OoTBS

OU\/O

4

(.

13C NMR (100 MHz, CDCl5)

Bn'

A

Il

|

|

i

-10

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180

S36



Compound 17

588

58'0
98'0
£8'0
06'0
I
oT'Ty
8T
9T

€0'9

Ly'8T

SET
€71 W
ST
o1+
syT|
6Tt
18T
esT/f
95T/
st
65°T
09'T
5914
191]
o'z
8YT-\
0s'T-7
€8T

SE'E
LEE W
8€'E

OTBS

H NMR (400 MHz, CDCl5)

8’y

o

e

0T

00'T

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

7.5

£6°€-
08°€- >

TTTT
YSYT —
0€'9T —
w'sT

€19 —
6L°LT —

1€°SE
9£'98 \

9aTLE T
am.nn\

ST'6L—

8T'E8T —

o)

OTBS

13C NMR (125 MHz, CDCl;)

-10

170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10
f1 (ppm)

180

S37



Compound 5

€0°0
00

80
S8'0
£8'0
880
68'0
060
80°T
60'T
€T'T
ST'T
9T'T
9T'T
LT'T
6T'T
oT't
o't M

343

OTBS

_Me
“Me

N
o
H NMR (500 MHz, CDCl;)

60'€

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

4.0

4.5

5.0

5.5

6.0

6.5

7.0

00
LLe- >

LTt

S9'VT W
6291~
v9'oT
orst/
19—
06'2Z —
66'2E~_
99'SE~
75'9E —
69'LE

VE'T9—

TLL—
9€°6L —

T9'8LT —

OTBS
13C NMR (100 MHz, CDCl,)

-10

170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)

180

S38



Compound 4

L£T
8€'T
6€°T
o't
o1
W
W't
't
£'T
£v'T
£v'T
£v'T
05'T
7S'T
75T
£5°T
SS'T
19'T o
79T f
79'T
voT-4

£€6'T
v6'T

9T'T
Lre
[Ax4
8T'T
6T'CT
6T'CT

Sv'e

e
/

sv'e

0S'y —

STy
sz
9T°L
ey
e
8z's
8z’
67°L A
0£'L
1€
162
Nn.TW
Gy
ve'L

mm.n\

OBn

H NMR (500 MHz, CDCl5)

00's

€6'E

€T—

680

10T

00T

96'T

HH

N

H—

|

7.5

0.0

0.5

1.0

2.5 2.0

3.0

3.5
f1 (ppm)

4.0

4.5

5.0

5.5

6.0

6.5

7.0

€8T —

69'ST~_
6€'8¢
€582
09'62 "

[4%: R
T€0L—
S8'TL~C

9'v8 —

@.5
85121~
19z

79'8€T —

OBn

13C NMR (100 MHz, CDCl5)

20 15 10

25

50 45 40 35 30

60 55

70 65

75

95 90 85 80

125 115 105

135

S39



Compound 19

€00
00
80
580

98'0
98'0
18'0
18'0
68'0
68'0
68'0
06'0
06'0
or'T
T V
YUT-F
ST'T
Tt
1
8T'T
i
81 4
6€'T
o1
W
T
T ]
£9'T
&1
W't
A
aw'T
o't
L't
w
sV'T
A
[43]
€51
€51
€51
ST
SS'T
SS'T
SS'T
95’1
ST
LS'T
851
65T
091
19T
791
vo't
991
ve'T
9€'T
8€'T
ve'E
se'e
SE'E
og'e
SY'E
e
sv'E
os'y
Ly
ey
8z'L
8T'L
8T'L
67'L
67'L
0€'Z
zeL o
[
€€°L
YE'LA
vE'L
se'L x
SE'L

(o)

OoTBS

BnO
H NMR (400 MHz, CDClI,)

6T'S

00'T
we

1T

0.0

0.5

2.5 2.0 1.5 1.0

3.0

3.5
f1 (ppm)

5.0 4.5 4.0

5.5

6.0

6.5

7.0

7.5

€8°€-
9L'€- >

ozer
bS'bT %
8T'ST
peoT -
W8T —
o1/
5582
sT'9T V
srLT—
1567 —
L0°SE~_
955
ree

SS'9Y —

woL—
88'TL—

TS'6L~_
1008

98'76 —

nvNNa
8§'LTT AN
[4%:141 7

85'8ET —

09'T6T —

OTBS

BnO
13C NMR (125 MHz, CDCl,)

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

5S40



Compound 20

A
A
0s'T
15T
ST
€5°T
65T
191
197
791
€91
S9'T
S9'T
891
69'T
oLt
oL'T
175
81T
61T
07’z
07’z
17T
(14
1433
(433
£€°E
£€'E
SY'E
e
sy'e
[18%
oy
0s'y
2Ly
e
8TL A
8T'L
8T'L
8TL A
67'L
67°L
TeL
£€°L
€€

156

ve'L-]
ve'L “
SE'L

S

OH

OTBS

BnO
TH NMR (500 MHz, CDCl,)

£L0'T

00'T
90'C =

00°T

S0'C

2.0 1.5 1.0 0.5 0.0

2.5

3.0

3.5
f1 (ppm)

4.0

4.5

5.0

7.0 6.5 6.0

7.5

Lre-
99°€- >

£T'TT
vt ”
99'pT
8T9T —
9v'8T
wu’/
619
19°'8C
TL'8T k

€9°6T-~C

e
18'%E

o€ LE—
9628/

66'L9
ve'oL—
S8'TL~

60708~
€£°08

07'98 —

ovszt
65221
zeser/

T9'8ET —

OH

OTBS

BnO
13C NMR (125 MHz, CDCl,)

-10

60 50 40 30 20 10

f1 (ppm)

130 120 110 100 90 80 70
541

140



Compound V

£00
£0°0
Lo 1
60
£801
801
1801
8801
0601
2601
i
ET'T 4
STTA
STTA

L33

—_

$0'E

6T°ST

61°T
srT~t
T~

€21
971
871
87T
621
0£'T
17
ze'T
€67 ]
ve'1 ]
se'T
se'T
£1
6T
W
W't
£'1
A
A
st'T
o't
o1
SS'T
85T
19T
791
207
907
80
80
60
(1%
e
8T'E
L4
67'€
vh'E
s'e

e
05 | ‘.

———

oy
£2's
€0's
vT's
vT's
sT's 4
svs
@y
8TL
o€z
€L
1€
1€
7€'l
7€'l
EEL
YELA W

SE'L A
9E°L

'L
L
'L
WL

o
c

B

98'8T

00t
N
24

90T

00°T

00'T

TH NMR (400 MHz, CDClI,)

6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)

6.5

7.5

Compound VI

89
850
oo
1 ZAl]
8L'0
6L'0
€80
v8'0
98'0 %

90’9

96 [1) = -E—

88°0
9€'T
9€'T
LE'T
8€'T
6E'T
8Y'T-7
6¥'T \
09'T *
19'T
Lre
Lre
8T'T
6T'T
(144
(144

9T'E
LT'E
Lr'e
8T'E

we
SP'E V
I'E
8¥'E

0S'y —

8Ly —

67'S
6T'S W
0g's

L
8T'L
6T°L
6T°L
0€'L
€L
(43
w°€L
€€°L
ve'L
ve'L
SE'L
SE€'L
VL~
L
S¥'L

o
c
11]

oT'0T

00T

8052

(¥4

10T

S0'T

"H NMR (500 MHz, CDCl5)
J

9T

2.5 2.0 1.5 1.0 0.5 0.0

3.0

4.0 3.5
f1 (ppm)
542

7.0 6.5 6.0 5.5 5.0 4.5

7.5



Compound 21

£0°0
900
£€8'0

OTBDPS

OTBS

BnO
TH NMR (500 MHz, CDClI,)

60'T
ETT

00'T

10T

] =

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

7.5

18'€-
99'€- >

L1'69 —
EV'0L
98'TL —

s —

£098 —

80°ZT
Wi
6S°LTT
EE'8TT

Y2621~
05’621
S6'EET

seper =
Z6'SET -7
eroer /.
60861/

OTBDPS

BnO
13C NMR (100 MHz, CDCl,)

OTBS

I

|

10

15

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
f1 (ppm)

125 115 105

135

543



Compound 3

080
80
980
980
80
880
880
060
260
L0'T
T
9’1
0g'T
T
vE'T
9€'T
sE'T-¢
18T
vS'T V
09'1
09'1

86'T
66'T >

00T
00T
(414

vrE
sTE /
oTgt
sre/
eve
sve—
ov'E

1wy
wy
wy
€Ty
fxa4

0s'v —

'L
8T'L
6L
6T'L
0gL
€€L
ve'L
SE'L
9€'L
LE'L
6E'L—
el
69°L V

we-r
€LL \

OTBDPS

OH

e
16°0T —_
/
90'6
8L'VT
T
i
SE'T
N
91T
~
00°'T
< I =
£1'T
~— I- =
SO'T =
~ I
1T
T o _
—
=
o
a
3)
y
o=
@
(=)
o
<
S
R
=
4
I
E
00°ZT

2.5 2.0 1.5 1.0 0.5 0.0

3.0

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
f1 (ppm)

7.5

ELTT~O
9L'TT —
80°ST ~—
€6°'ST
9S°8T —
8E6T

69'ST
8L'97 W
96'97 —
8T -7
29'8T %
£9'67

6T'EE W
£L°€E

09°9€ \
0s'LE

Y169 —
LEOL
€8'TL —

YT6L~
01°08 —

€198 —

et
st LTt
19'LTT
£6'82T &

1€°62T —
05621/
18°€€T

brpET >
z6'sET

Trost /.
85'8eT

i

.

OTBDPS

OH

BnO
13C NMR (100 MHz, CDClI,)

10

15

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
f1 (ppm)

125 115 105

135

S44



Compound 22

80
€8'0
58'0
S8'0

1
1
1

98'0
£8'0
80
88'0
68'0
06'0
16'0
96'0
86'0
00'T

7
)
1
1
I
A

1
A\
A

0T
T
1401
ST'T
8T'T

i

8T'T
€E'T
9E'T
8E'T
o't
£'T
€S'T
ST
6S'T

L9'T
89'T

9T'T
Lr'e
€V'E
e
9'E
(144
(144
7wy
0S't
oy
8L'Y
L
e
L
8T'L
8T°L
6T'L
6T°L
€€°L
ve'L
veL
9€'L
LE'L
Le'L
8€'L
8€'L
6€'L
oL
ov'L
ov'L
e
e
89'L
89'L
89'L
0L'L
oL'L
oL'L

A
]
]
A

1
I
A
]

|
]

!
\

1

i

1
1
1
T
1
1
1
R

1454

10T

14%4

OTBDPS

00'T

wm&

BnO
H NMR (400 MHz, CDCl5)

8T'YT

H

2T
e
(744
€L'L
€LL
1Z¥3
1743

8

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

7.5

8.0

[ 94
Sp'LTT
18T
§9'£T1
0€'82T
87'67T V
95621~
9L'EET
08'€€T
80'VET
6T'VET
LLUvET
88'SET
80'9€T
79'8€T

€S'SST
0L'SST

SO'TLT ~_
8§TLT

OTBDPS

o
=0
Iz (@]

o

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170

545



Compound 23

L0
SL0
9£0
9270
8£0 1
601
870 1
80
580+
980 |
980
880
680

06'0
160
86'0

w1

$0'T
£0'T
T
£T'T
YT
ST'T
LT'T
T
6T'T
€21
€T
sT'T
9T'T
T
67’1
67'T
€T
ze'T
€€'T
SE'T
9€E'T
8€'T
A
6V'T
6v'T
0S'T
0s'T
8T
€5'T
yS'T
SS'T
9§'T
S9'T
99'T
09'€
09'€
19°€
z9'€
£9'€
€9'€
344

————

scv
L-TA 4 |
orv ]
105/
vELy
e
9£°L |
e
65°L
657,
ov'L
'L
22
e
99'C

99°L
L9'L
L9'L
L9°L
L9°L
89°L

OTBDPS

HO
H NMR (500 MHz, CDCl5)

SO'T

e

00'T

00'T

06'0

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

7.5

TETT
LEET

S6'€T

00'vT

ETHT

80'9T
wa,
558
08'sz u
€857/
€€°97
60°LZ
0€'8Z
ST'67
02'62
1€°67
8167
86°0€
96'7€
T2 ]
£9'5€
L5

9'8S
€8'8S 7
9679 —

£0°8L
ST'8L
6V°6L
TS'6L
9'z8
798

i afiad
i
8T'671
ov'6zT
0EVET
06'vET

P0'SET
86'SET
S0'9ET

oo.mm.n
89'SST >

6T'TLI~_
£SUT

OTBDPS

HO
13C NMR (125 MHz, CDCl,)

]

160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10
f1 (ppm)

170



Compound 24

L0+
Nh.n:
820
080
80
98°0
880
880
680
06°0
16°0
86°0
00°T

\E

FO-F
y0'T u
60'T

w1

T
YT
oT'T
9T'T
sT'T
67T
6T'T]
17T
177 ]
vTT]
lias
87T ]
87T |
ze'T]
€€'T ]
SE'T]
€77
g7
8€'T |
6€'T |
or'T ]
W]
as ﬁ
05T |

78T
v'T ]
95°T
157
65°T
09'T | ﬁ
09°T
197
¥9'T
59'T |
i
e
sz
iad

87T
677
0z |
1€
96°€ |
15
85°€ |
vy
STy
oLy
Ly
8Lv-
s0's -
ve'L

SE'L

LE°L

6€°L

WL

14

£v'L

99°L

99°L

19t

19t

89°L

89'L

vt

Via AN

't

66'0

v0'T

00°T

OTBDPS

HO
H NMR (400 MHz, CDCl,)

0.0

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

7.5

YETT
EE'ET
S6'ET
00'YT
60'YT
ST'YT
60'9T —
1w
§5-6% A
2E'9T "
80'L7 —
67'8T f
8L'8T
v8'8Z
68'8Z
v6'8T
€67
00'1€
S6'TE
¥6'EE
z9'sE

¥9'8S
8'8S

10°8L
TT'8L
SS'6L
15°C8
9978

vN.hNﬂ
wm.hNﬂ /
Lett
TP'62T
LTYET
L8'PET
TO'SET 7z
96'SET \

v0°9ET

59'SST
TLSST

9TUT~_
99U

LT'6LT
6E6LT

OTBDPS

HO
13C NMR (100 MHz, CDCI,)

-10

180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)

190

S47



Compound 25

590
190
v2:0
9°0 4
98°0 4
£8°0
88'0
680 4
06°0
26°0
76°0-

96'0 7

8060
[
T
T
€T
ST'T
3%
61T
0Z'T
raf
[ s
€T im
vT'T
w1
6T
W'
W'
e
SS'T
ST
65T
79'T
99'T
89'T
oLt
0T
01T
T
334
vz
9T'T
L1
e
8T'T
61T
0z
vE'T
SET
9€'T
LET
6£°T
LS°E
85°€
9
59'%
997
19y ]
0s'v |
187
€8y
€8 W
90'9
80'9 7
€€°L
YL
9€°
8€°L
8€°L
67
ov'L
ov'L
WL
WL W

€9°L
€9°L
¥9°L
¥9°L
S9°L
99°L

L0'T

801

00'T

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

7.5

v6°TT
€871\
59'sT
ogo1
96'9T
sr61
65VT
sT'LT
voLe
s6'T \
8v'8z \
89'62
19'1€
e
10°€€
66'€E
oL'se
sv'oE
66'9€

£9'9S —

€9°LL—

9,18 —

e
ezt
9£'62T
ezt
bSbET
28vET >
se'seT

8LTLI~_
10°€LT

o]
13C NMR (100 MHz, CDCl5)

160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10
f1 (ppm)
S48

170



Compound 26

TH NMR (400 MHz, CDCl5)

r2d

00'T

9IT'T
~

00'T

£L09

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)

7.0

SY'TT
138
ST
yT'oT
19'81
€61
95'6T
(%4
19'€T
Tr'se
SL'ST-\
0€'9z -7
8L'9C N
6T'LZ
08'0€
0s'1E
8€'ZE
£6'2€
or'se
SL'SE

e mm——

LL8S —

=¥z

S0'€E8 —

8Tet
A
8€'62T
ovez1
TEVET~
€6'YET —
£T'9€T
SE'9ET

86'69T —
ETTUT—

13C NMR (100 MHz, CDCl5)

"3

160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)

170

549



Compound 1

£8'0

v9'v
S9'Y
L9
89'v —
8Ly

6Ly 7
[4:24

[4:24

S0'9 ~_
809

o}
H NMR (300 MHz, CDCl5)

00'T

€0'T

aof

00'T

0.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

Iy
4.5

6.0 5.5 5.0

6.5

7.0

7.5

68'TT
POET
TTST
st
S0°LT 7
661/
8T

Tevz >

9T'LT
1T
85°LT
68°LT

8Y'1E
69°'TE
102
T6'EE
TLse
ST'9€
15°9€

095 —

ETLL—

918 —

mw.Nn.—
86'TLT v.

10

20

30

40

50

60

70

80

90
f1 (ppm)
S50

100

o
13C NMR (125 MHz, CDCl5)
110

120

130

160 150 140

170




Compound 1 in CsDsN

wT
wt

09'T
9T

69'T
oL'T

VLT
[4: 21
v8'T
T16'T
6'T
6'T
€6'T
v6'T
L6'T
66'T
10T
£0'C
80'C
[4 ¥4
vE'T
ez
SE'T
9€'C
LE'T
0S'C
18T
€S°C
VST
89'€
69'€
e
£L0'S
L0'S
60'S
oT's
IT's
LT's

8T'S
6T'S
7s
€L'8

o}
'H NMR (400 MHz, Pyridine)

00'T

't
) = S

H

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5
f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0

8.5

9.0

62°TT
68'ET M
STIT~_
v8'9T—
60'8T_
ozoz/
5T

£esT =

Yo -
80'8C
[X4:14

TL8T
08'1E
T0'ee
ee
80'SE
S6'SE
9€'9€
€8°LE

68°LS —

vv'9L—

8§18 —

o
13C NMR (100 MHz,Pyridine)

A

Il

|

Ml
LW
30

‘l

i

.

L

140

OL'ELT—

Y

10

20

120 110 100 90 80 70 60 50 40
f1 (ppm)

130

160 150

170

S51



