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Experimental Procedure

General. All reactions were carried out under positive pressure of nitrogen unless
otherwise noted. Ethyl acetate (ACS grade and HPLC grade), hexanes (ACS grade and
HPLC grade), diethyl ether (anhydrous grade), toluene (HPLC grade), methanol (HPLC
grade), chloroform (HPLC grade), acetone (ACS grade), N,N-dimethylacetamide
(Anhydrous grade), and tert-butanol (ACS grade) were purchased from FisherScientific
and used without further purification. Tetrahydrofuran was distilled from sodium-
benzophenone under positive pressure of nitrogen. Dichloromethane was distilled from
calcium hydride under positive pressure of nitrogen. Commercialy available reagents
were used without further purification unless otherwise noted. Authentic sample of
streptolydigin was purchased from ChemCon GmbH (http://www.chemcon.com/).
Reactions were monitored by thin layer chromatography (TLC) using Whatman
precoated silica gel plates. Flash column chromatography was performed over ultra pure
silicagel (230-400 mesh) from Silicycle. Preparative TLC was perfomed using Whatman
precoated silica gel plates. *H NMR and *C NMR spectra were recorded on Bruker
DMX-500 and DRX-400 spectrometers using residual solvent peaks as an internd
standard. Optical rotations were measured with JASCO DIP-1000 digital polarimeter,
using the sodium D line. High-resolution mass spectra were recorded with Waters Q-Top
Ultima tandem quadrupole/Time-of-Flight instrument. All cell lines and media were

purchased from American Type Culture Collection (ATCC).
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Diol 17. Ti(Oi-Pr), (distilled prior to use, 7.66 mL, 0.0259 mol) was added to a stirred
solution of TiCl, (distilled prior to use, 8.5 mL, 0.0776 mol) in dichloromethane (125
mL) at 0 °C. The resulting solution was stirred for 10 min, warmed to room temperature,
diluted with dichloromethane (125 mL), and transferred into a stirred solution of (2R)-1-
(benzyloxy)-2- methylpentan-3-one 21* (19.4 g, 0.094 mol) in dichloromethane (200 mL)
at -78 °C (rinsed flask with 30 mL of dichloromethane). Hunig's base (18 mL, 0.103
mol) was then added dropwise, and the resulting solution was stirred for 30 min at -78
°C. Crotonaldehyde (11.8 mL, 0.141 mol) was added dropwise, and stirring was
continued for 1 h. The reaction mixture was quenched with saturated agqueous solution of
NH,Cl and warmed to room temperature. Phases were separated, and the aqueous phase
was extracted with diethyl ether. The combined organic layers were washed with brine,
dried over MgSO, and concentrated in vacuo to afford a crude aldol product. A stirred
solution of crude hydroxyketone and acetaldehyde (21 mL, 0.376 mol) in THF (240 mL)
was treated with Sml, (0.1 M solution in THF, 188 mL, 0.0188 mol) at -20 °C. The
reaction mixture was stirred 3 h at -20 °C and quenched with saturated agueous NaHCO.,.
The resulting suspension was warmed to room temperature and extracted twice with
diethyl ether. The combined organic extracts were washed with brine, dried over MgSO,

and concentrated in vacuo. The resulting crude acetate was treated with a suspension of
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K,CO;, (26 g, 0.188 mol) in a mixture of methanol (370 mL) and water (30 mL). After 30
min at room temperature, the reaction mixture was concentrated in vacuo. The resulting
residue was suspended in diethyl ether (500 mL) and washed with brine. The organic
phase was dried over MgSO, and concentrated in vacuo. Purification by flash
chromatography on silica gel (elution with hexanes.ethyl acetate 4:1) afforded 18.3 g
(70% yield over three steps) of diol 17. [a]***, = +0.6 (c = 3.2, CHCI,); *H NMR (500
MHz, CDCl,) & 0.93 (d, 3H, J = 7.0 Hz), 0.97 (d, 3H, J = 7.0 HZ), .71 (d, 3H, J = 6.5
Hz), 1.81 (m, 1H), 2.11 (m, 1H), 3.50 (dd, 1H, J = 9.0, 7.0 HZ), 3.57 (m, 1H), 3.69 (dd,
1H, J = 9.0, 4.0 Hz), 3.88 (d, 1H, J = 3.0 HZ), 4.28 (d, 1H, J = 4.0 Hz), 4.40 (m, 1H),
4.53 (m, 2H), 5.54 (ddd, 1H, J = 15.5, 6.5, 1.5 Hz), 5.69 (m, 1H), 7.29-7.37 (m, 5H); *C
NMR (125 MHz, CDCI3) § 11.8, 14.2, 17.8, 35.5, 39.6, 73.3, 73.7, 75.2, 81.3, 126.3,
127.7, 127.9, 128.6, 1319, 137.4; HRMS (ESI) caculated for C,;H,;O;, [M+H]+

279.1960, found 279.1966.

Me

o)
MeCHO on
BnO | DABCO
0~ “oBn
64 97% 22

Alcohol 22. A mixture of benzyl acrylate (50 g, 0.308 moal), acetaldehyde (13.3 mL,
0.237 moal), and DABCO (6.92 g, 0.062 mol) was left at room temperature for 6 days.
Purification by flash chromatography on silica gel (elution with hexanes.Et20 1:1)
afforded 47.6 g (97% yield) of known alcohol 22.2 'H NMR (500 MHz, CDCI.) 8 1.39 (d,
3H, J=6.5Hz), 2.69 (d, 1H, J = 5.5 Hz), 4.64 (m, 1H), 5.23 (s, 2H), 5.85 (s, 1H), 6.27 (5,

1H), 7.33-7.40 (m, 5H); C NMR (125 MHz, CDCl.) § 22.1, 66.6, 67.1, 124.5, 128.1,
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128.4, 128.6, 135.7, 143.5, 166.4.

Me 1. NBS, Me,S Me
OH > HO N
2. NazHPO4, NaH2F’O4
DMPU, H,0

(0] OBn

22 59%, 2 steps 23

Benzyl enoate 23. Dimethyl sulfide (49 mL, 0.667 mol) was added dropwise to a stirred
solution of NBS (59.4 g, 0.334 mol) in 1.1 L of dichloromethane at O °C. After 1 hat O
°C, the solution of acohol 22 (45.9 g, 0.222 mol, in 220 mL of dichloromethane) was
transferred into the reaction mixture. The resulting solution was warmed to room
temperature and stirred overnight. The reaction mixture was washed with saturated
agueous solution of NaHCO,, and the aqueous phase was extracted with Et,O. The
combined organic solutions were washed with water, brine, dried over MgSO, and
concentrated in vacuo. The resulting crude bromide was transferred into a flask
containing Na,HPO, (63 g, 0.444 moal), NaH,PO, (53.3 g, 0.444 mol), water (150 mL),
and DMPU (300 mL). The resulting mixture was heated to 100 °C for 8 h, cooled to
room temperature, and poured into 2.5 L of water. The resulting solution was extracted
three times with Et,O. The combined organic extracts were washed with water, brine,
dried over MgSO, and concentrated in vacuo. Purification by flash chromatography on
silica gel (elution with hexanes.Et20 1:1) afforded 27 g (59% vyield over two steps) of
benzyl enoate 23. *H NMR (500 MHz, CDCl,) & 1.90 (d, 3H, J = 7.5 Hz), 2.56 (t, 1H, J =
6.0 Hz), 4.37 (d, 2H, J = 5.5 Hz), 5.22 (s, 2H), 7.03 (q, 1H, J = 7.5 Hz), 7.32-7.40 (m,

5H); *C NMR (125 MHz, CDCI3) § 14.2, 56.9, 66.4, 128.1, 128.3, 128.6, 131.7, 135.8,
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141.1, 167.2; HRMS (ES!) calculated for C,,H,:0; [M+H]* 207.1021, found 207.1027.

Me 0 Me
_ 1. AD-mix B, MeSO,NH, 'V'e><
HO > ME O OH
N 2. Me,C(OMe),, PPTS s
67%, 2 steps 24

Alcohol 24. Benzyl enoate 23 (15 g, 0.131 mol) was added to a stirred solution of
K,0s0,(OH), (0.107 g, 0.00029 mol), (DHQD),PHAL (0.567 g, 0.000727 mol),
methanesulfonamide (6.92 g, 0.0727 mol), K,CO, (30.16 g, 0.218 mol), and K,[Fe(CN)4]
(71.84 g, 0.218 mol) in a mixture of 2-methyl-2-propanol (360 mL) and water (360 mL)
at 0 °C. The reaction mixture was stirred overnight at 0 °C, quenched with solid Na,SO,
(100g), and stirred 40 min at room temperature. The resulting suspension was filtered,
and solids were washed with ethyl acetate. Layers were separated, and the agueous layer
was extracted twice with ethyl acetate. The combined organic fractions were dried over
MgSO, and concentrated in vacuo. The resulting crude triol was dissolved in acetone
(360 mL) and treated with 2,2-dimethoxypropane (67 mL, 0.545 mol) and p-
toluenesulfonic acid hydrate (1.38 g, 0.00727 mol) at room temperature. After 1 h, the
reaction was guenched with triethylamine (5 mL, 0.0364 mol), and volatiles were
removed in vacuo. The residue was dissolved in Et,O, washed with agueous HCl (1 M
solution) and saturated aqueous solution of NaHCO,, and concentrated in vacuo.

Purification by flash chromatography on silica gel (elution with hexanes.ethyl acetate
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4:1) afforded 10.6 g of alcohol 24. Fractions containing undesired acetonides were
combined, concentrated, and treated with p-toluenesulfonic acid hydrate (1.38 g, 0.00727
mol) in acetone (360 mL). After 1 h at room temperature, the reaction mixture was
worked-up and purified as described above to yield additional 3 g of alcohol 24 (13.6 g
overall, 67% yield over two steps, 92% ee, determined by chiral HPLC: Daicel Chiralcel
OD, hexanes:2-propanol 99:1, 1 mL/min, magor enantiomer t; = 28.1 min, minor
enantiomer t; = 25.3 min). [a]*°, =-7.6 (c = 2.4, CHCI,); '"H NMR (500 MHz, CDCl,) &
1.15 (d, 3H, J = 6.5 Hz), 1.37 (s, 3H), 1.44 (s, 3H), 2.40 (d, 1H, J = 7.0 Hz), 3.98 (m,
1H), 4.07 (d, 1H, J = 9.0 HZ), 4.29 (d, 1H, J = 9.0 Hz), 5.19 (d, 1H, J = 12.0 Hz), 5.27 (d,
1H, J = 12.0 Hz), 7.32-7.40 (m, 5H); *C NMR (125 MHz, CDCl,) & 17.3, 25.5, 26.0,
67.3, 68.2, 69.6, 86.8, 111.7, 128.4, 128.5, 128.6, 135.1, 172.5; HRMS (ESI) calculated

for C,sH,,05 [M+H]* 281.1389, found 281.1387.

Me -
O Tf,0, pyridine; | 0
M 2V, ; M
X A on DBU X
Me O O Me
(0] OBn
24

90%

Ester 65. Trifluoromethanesulfonic anhydride (16.7 mL, 0.0991 mol) was added
dropwise to a stirred solution of alcohol 24 (22.2 g, 0.0793 mol) and pyridine (16.2 mL,
0.198 moal) in dichloromethane (400 mL) at -78 °C. The reaction mixture was stirred 10
min and then warmed to 0 °C. After 15 min, DBU (59.2 mL, 0.396 mol) was introduced,
and the resulting solution was left at room temperature for 2 h before quenching with

aqueous HCI (1 L of 1 M solution). Phases were separated, and the organic phase was
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washed with aqueous HCI (1 M solution), water, and saturated agueous solution of
NaHCO,, then dried over MgSO, and concentrated in vacuo. Purification by flash
chromatography on silica gel (elution with dichloromethane) afforded 18.7 g (90% vyield)
of ester 65. [a]**°, = -68.6 (c = 1.5, CHCL.); 'H NMR (500 MHz, CDCl,) § 1.44 (s, 3H),
1.47 (s, 3H), 3.87 (d, 1H, J = 9.0 Hz), 4.47 (d, 1H, J = 9.0 HZ), 5.17 (d, 1H, J = 12.5 Hz),
5.25 (d, 1H, J = 12.5 Hz), 5.26 (d, 1H, J = 10.5 Hz), 5.51 (d, 1H, J = 17.5 HZ), 6.03 (dd,
1H, J = 17.0, 11.0 Hz), 7.30-7.39 (m, 5H); *C NMR (125 MHz, CDCl,) & 25.9, 26.0,
67.3, 72.8, 84.3, 111.8, 116.6, 128.2, 128.4, 128.5, 134.8, 135.3, 171.7; HRMS (ES)

calculated for C,;H,;O,Na[M+Na]* 285.1103, found 285.1095.

><Me —> ><
E MeOH O Me

65 100% 18

Acid 18. Ester 65 (6.86 g, 0.0262 mol) was treated with a solution of KOH (7.35 g, 0.13
mol) in methanol (130 mL) at room temperature. After 40 min, the reaction mixture was
concentrated in vacuo. The residue was dissolved in water (250 mL) and washed twice
with diethyl ether. The agueous solution was cooled to 0 °C and acidified with
concentrated aqueous solution of HCl (final pH ~ 5). The resulting solution was
saturated with NaCl and extracted twice with ethyl acetate. The combined organic layers
were washed twice with brine, dried over MgSO, and concentrated in vacuo to afford 4.5
g (100% yield) of acid 18. [a]®°, = -81.0 (c = 3.0, CHCL,); *H NMR (500 MHz, CDCl.)
§ 1.44 (s, 3H), 1.54 (s, 3H), 3.90 (d, 1H, J = 9.0 Hz), 4.50 (d, 1H, J = 9.0 Hz), 5.30 (d,

1H, J = 10.5 Hz), 5,57 (d, 1H, J = 17.0 HZ), 6.04 (dd, 1H, J = 17.0, 11.0 Hz); *C NMR
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(125 MHz, CDCl,) & 255, 26.1, 72.9, 84.2, 112.3, 117.1, 134.0, 175.9; HRMS (ESl)

calculated for C;H,,O,Na[M+Na]* 195.0633, found 195.0642.

Me

o)
e
Me O Me
OH OH OBn ><
M 0~ ~OH 7" QH OBn
| b DCC, DMAP
Me

17 58%

Ester 25. A solution of acid 18 (5.5 g, 0.032 mal), diol 17 (17.4 g, 0.063 mol) and
DMAP (0.78 g, 0.0064 moal) in dichloromethane (160 mL) was treated with DCC (7.92 g,
0.0384 mol) at room temperature. After 1 h, the reaction mixture was filtered, solids
were washed with dichloromethane, and the resulting solution was concentrated in vacuo.
Purification by flash chromatography on silica gel (elution with hexanes.ethyl acetate
9:1) afforded 8 g (58% yield) of ester 25 (excess diol can be recovered upon elution with
hexanes:ethyl acetate 1:1). [0]***, =-23.8 (¢ = 1.7, CHCI.); *H NMR (500 MHz, CDCl,)
8 0.92 (d, 3H, J = 7.0 Hz), 1.05 (d, 3H, J = 7.0 Hz), 1.44 (s, 3H), 1.47 (s, 3H), 1.69 (d,
3H, J = 6.0 Hz), 1.84 (m, 1H), 2.00 (m, 1H), 3.16 (d, 1H, J = 6.5 Hz), 3.23 (m, 1H), 3.53
(dd, 1H, J = 5.0, 1.0 Hz), 3.84 (d, 1H, J = 8.5 HZ), 4.48 (m, 3H), 5.24 (d, 2H, J = 11.0
Hz), 5.47 (m, 1H), 5.52 (d, 1H, J = 17.0), 5.71 (m, 2H), 6.02 (dd, 1H, J = 17.0, 10.5 Hz),
7.27-7.35 (m, 5H); *C NMR (125 MHz, CDCl,) & 10.9, 15.9, 17.8, 26.00, 26.02, 34.8,
41.4,72.6,72.7, 73.4, 75.8, 76.8, 84.5, 111.7, 116.4, 127.57, 127.65, 128.0, 128.4, 128.9,
135.2, 138.1, 171.5; HRMS (ESI) calculated for C,:H,.O,Na [M+Na]* 455.2410, found

455.2408.
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2. TIPSCI, imid (@) (e)
e Me Me

o O || M TIPSO |1 Me
XE Z oH oBn 1-4NHCLTHF Eﬁ Z OH OBn
Me O ; HO =
o0~ o™
M Me

25 57%, 2 steps 26

Silyl ether 26. Ester 25 (7.1 g, 0.0164 mol) was treated with a mixture of agqueous HCI
(4 M solution, 165 mL) and THF (165 mL). The reaction mixture was stirred 6 h at room
temperature and quenched by portionwise addition of solid NaHCO, (until neutralized).
The resulting solution was extracted twice with ethyl acetate. The combined organic
layers were washed with saturated agueous solution of NaHCO,, dryed over MgSO,, and
concentrated in vacuo. The resulting crude triol, imidazole (2.9 g, 0.0427 mol) and
DMAP (0.2 g, 0.00164 mol) were dissolved in dichloromethane (17 mL) and treated
dropwise with TIPSCI (4.5 mL, 0.0214 mol) at 0 °C. The reaction mixture was stirred
for 2 days at room temperature, diluted with diethyl ether, washed with brine, dried over
MgSO, and concentrated in vacuo. Purification by flash chromatography on silica gel
(elution with hexanes.ethyl acetate 9:1) afforded 5.2 g (58% yield over two steps) of silyl
ether 26. [a]*%, =-10.2 (c = 2.0, CHCl,); '"H NMR (500 MHz, CDCl,) 6 0.93 (d, 3H, J =
7.0 Hz), 1.06 (m, 24H), 1.69 (d, 3H, J = 6.5 Hz), 1.86 (m, 1H), 1.98 (m, 1H), 3.04 (d, 1H,
J=6.5Hz), 3.27 (m, 1H), 3.49 (dd, 1H, J = 9.0, 6.0 Hz), 3.52 (s, 1H), 3.56 (dd, 1H, J =
9.0, 5.0 Hz), 3.61 (d, 1H, J = 10.0 Hz), 4.07 (d, 1H, J = 9.5 Hz), 4.46 (d, 1H, J = 12.0
Hz), 4.49 (d, 1H, J = 12.0 HZ), 5.26 (d, 1H, J = 10.5 Hz), 5.48 (ddd, 1H, J = 16.0, 6.0, 1.0
Hz), 5.60 (d, 1H, J = 17.0 Hz), 5.66 (m, 1H), 5.70 (m, 1H), 5.92 (dd, 1H, J = 17.0, 11.0
Hz), 7.26-7.36 (m, 5H); *C NMR (125 MHz, CDCl,) & 10.8, 12.0, 16.0, 17.8, 17.89,

17.94, 35.0, 41.6, 69.5, 72.2, 73.4, 76.1, 76.7, 79.2, 117.1, 127.5, 127.6, 128.0, 128.4,
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128.9, 134.7, 138.3, 172.9; HRMS (ESI) calculated for C;,H.,O,NaSi [M+Na]" 571.3431,

found 571.3427.
N/_\N
Mes~ “Mes
T o
.Ru=,
Cl’ |
MGYO
TIPSO | Me Me TIPSO
— 27 (10 mol%) AN
HOE\H (?)H OBn _ HO (?DH OBn
o o toluene, 100 °C o0~ Yo"
Me Me Me Me
26 80% 16

Lactone 16. Silyl ether 26 (5.1 g, 0.0093 mol) and Hoveyda-Grubbs catalyst 27 (0.6 g,
0.00094 mol) were dissolved in toluene (100 mL) and heated at 100 °C for 2 h.
Purification by flash chromatography on silica gel (elution with hexanes.ethyl acetate
1:1) afforded 3.8 g (80% yield) of lactone 16. [a]**'; = -19.3 (c = 0.7, CHCl,); '"H NMR
(500 MHz, CDCl,) 6 0.82 (d, 3H, J = 7.0 Hz), 1.04 (d, 18H, J = 6.0 Hz), 1.07 (m, 3H),
1.15 (d, 3H, J = 7.0 Hz), 1.80 (m, 1H), 1.95 (m, 1H), 2.93 (d, 1H, J = 7.5 HZ), 3.39 (s,
1H), 3.53 (dd, 1H, J = 9.5, 4.0 HZ), 3.61 (m, 2H), 3.82 (d, 1H, J = 9.5 Hz), 3.84 (d, 1H, J
=9.5Hz), 4.47 (d, 1H, J = 12.0 HZ), 4.51 (d, 1H, J = 12.0 Hz), 5.60 (m, 1H), 5.85 (g, 1H,
J = 11.0 Hz), 7.28-7.38 (m, 5H); *C NMR (125 MHz, CDCl,) § 10.5, 11.9, 16.1, 17.9,
30.3, 34.5, 42.0, 69.2, 69.4, 71.9, 73.6, 75.5, 80.8, 126.1, 127.7, 127.8, 128.5, 130.1,

137.8, 171.2; HRMS (ES!) calculated for C,gH,,0,Si [M+H]* 507.3142, found 507.3120.
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TIPSO

AN OH OBn 1. MeNHOMe*HCI
HO ' : iPrMgCl, THF
o~ © 2. MeLi, THF
Me Me 3. TsOH, CH,Cl,
16 72%, 3 steps 14

Bicyclic acetal 14. A stirred mixture of lactone 16 (3.6 g, 0.0071 mol) and N,O-
dimethylhydroxylamine hydrochloride (2.77 g, 0.0284 mol) in THF (15 mL) was treated
dropwise with isopropylmagnesium chloride (28.5 mL of 2 M solution in THF, 0.057
mol) at -15 °C. After 15 min, the resulting solution was warmed to room temperature,
stirred for 1.5 h and quenched with saturated aqueous solution of NH,Cl. Phases were
separated, and the agueous phase was extracted with diethyl ether. The combined
organic layers were washed with brine, dried over MgSO,, and concentrated in vacuo.
The resulting crude amide was dissolved in THF (4 mL) and treated dropwise with MeLi
(21.5 mL of 1.5 M solution in diethyl ether, 0.032 mol) at -78 °C. After 10 min, the
reaction mixture was warmed to O °C, stirred for 15 min, and then quenched with
saturated aqueous solution of NH,Cl. Phases were separated, and the aqueous phase was
extracted with diethyl ether. The combined organic layers were washed with brine, dried
over MgSO,, and concentrated in vacuo. The resulting crude hemiketal was dissolved in
dichloromethane (70 mL) and treated with p-toluenesulfonic acid hydrate (0.095 g,
0.0005 mol) at room temperature. After 2 h, the reaction was quenched with
triethylamine (0.35 mL) and concentrated in vacuo. Purification by flash
chromatography on silica gel (elution with hexanes.ethy| acetate 4:1) afforded 2.6 g (72%
yield over three steps) of bicyclic acetal 14. [0]*% = +73.9 (c = 0.7, CHCl,); '"H NMR

(500 MHz, CDCl.)) § 0.74 (d, 3H, J = 7.0 Hz), 1.01 (d, 3H, J = 7.0 Hz), 1.08 (d, 18H, J =
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6.0 Hz), 1.12 (m, 3H), 1.41 (s, 3H), 2.00 (m, 1H), 2.24 (m, 1H), 3.11 (s, 1H), 3.27 (dd,
1H, J= 9.5, 7.0 Hz), 3,51 (dd, 1H, J = 11.5, 1.5 HZ), 3.57 (d, 1H, J = 10.0 Hz), 3.71 (dd,
1H, J = 9.5, 6.0 Hz), 3.78 (d, 1H, J = 10.0 H2), 4.26 (t, 1H, J = 4.5 Hz), 4.47 (d, 1H, J =
12.0 Hz), 4.50 (d, 1H, J = 12.0 Hz), 5.99 (dd, 1H, J = 10.0, 4.0 Hz), 6.17 (d, 1H, J = 10.0
Hz), 7.27 (m, 1H), 7.33 (m, 4H); *C NMR (125 MHz, CDCl.) & 11.9, 12.8, 15.9, 18.0,
24.1, 33.1, 342, 65.1, 69.2, 71.3, 71.6, 73.1, 76.8, 99.9, 126.6, 127.4, 128.3, 1313,

138.7; HRMS (ESI) calculated for C,gH,,0:Si [M+H]* 505.3349, found 505.3350.

LDBB, THF

14 99% 66

Alcohol 66. Lithium wire (0.03 g, 4.4 mmol) and 4,4’ -di-tert-butylbiphenyl (1.17 g, 4.4
mmol) were sonicated in THF (22 mL) for 2 h a room temperature under positive
pressure of argon. The resulting dark green solution was cooled to -78 °C and cannulated
to a cold (-78 °C) solution of bicyclic acetal 14 (0.222 g, 0.44 mmol). The resulting
mixture was stirred for 30 min, quenched with saturated aqueous solution of NH,Cl, and
warmed up to room temperature. Phases were separated, and the agueous phase was
extracted with diethyl ether. The combined organic layers were washed with brine, dried
over MgSO, and concentrated in vacuo. Purification by flash chromatography on silica
gel (elution with hexanes.diethyl ether 1:1) afforded 0.18 g (99% yield) of alcohol 66.
[0]®2, = +93.8 (c = 0.5, CHCl,); "H NMR (500 MHz, CDCl,) 8 0.72 (d, 3H, J = 7.0 Hz),
1.10 (d, 18H, J = 6.0 Hz), 1.12 (d, 3H, J = 7.5 Hz), 1.13 (m, 3H), 1.45 (s, 3H), 1.76 (m,

1H), 2.26 (M, 1H), 2.56 (s, 1H), 3.14 (s, 1H), 3.55 (d, 1H, J = 10.0 Hz), 3.58 (d, 1H, J =
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10.0 Hz), 3.63 (d, 1H, J = 10.5 Hz), 3.79 (d, 1H, J = 10.0 Hz), 3.94 (dd, 1H, J = 11.0, 3.0
Hz), 4.31 (t, 1H, J = 4.5 Hz), 6.00 (dd, 1H, J = 10.0, 4.0 Hz), 6.18 (d, 1H, J = 10.0 H2);
15C NMR (125 MHz, CDCl,) 8 11.8, 12.7, 15.2, 18.0, 24.4, 33.6, 34.3, 63.8, 65.0, 69.0,
714, 79.4, 100.4, 1265, 131.3; HRMS (ESI) caculated for C,H,0:Si [M+Na]*

415.2880, found 415.2891.

DMP

66 85% 67

Aldehyde 67. A solution of acohol 66 (0.67 g, 1.62 mmol) in dichloromethane (10 mL)
was treated with Dess-Martin periodinane (0.89 g, 2.1 mmol) at room temperature. After
1 h, the reaction was quenched with saturated agqueous solution of Na,S,0, and saturated
agueous solution of NaHCO, and stirred for 15 min. Phases were separated, and the
agueous phase was extracted with diethyl ether. The combined organic layers were dried
over MgSO, and concentrated in vacuo. Purification by flash chromatography on silica
gel (elution with hexanes.ethyl acetate 4:1) afforded 0.57 g (85% vyield) of aldehyde 67.
[a]®*%, = +100.6 (c = 0.7, CHCl,); *H NMR (500 MHz, CDCl,) 8 0.77 (d, 3H, J = 7.0
Hz), 1.08 (d, 18H, J = 5.5 HZ), 1.13 (m, 3H), 1.17 (d, 3H, J = 7.0 HZ), 1.41 (s, 3H), 2.24
(m, 1H), 2.40 (m, 1H), 3.11 (s, 1H), 3.58 (d, 1H, J = 10.0 HZ), 3.73 (dd, 1H, J = 11.0, 1.5
Hz), 3.81 (d, 1H, J = 10.0 Hz), 4.31 (t, 1H, J = 4.5 Hz), 6.00 (dd, 1H, J = 10.5, 4.0 Hz),
6.19 (d, 1H, J = 10.5 Hz), 9.78 (d, 1H, J = 2.0 Hz); **C NMR (125 MHz, CDCl.) & 11.6,
11.8, 12.6, 18.0, 24.0, 33.7, 46.7, 65.1, 69.0, 71.1, 76.5, 100.3, 126.1, 131.6, 204.2;

HRMS (ESI) calculated for C,,H,,0.Si [M+H]" 413.2723, found 413.2718.
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Ph3PC(Me)CO,Et
PhMe, A

67 77% 29

Ester 29. A solution of addehyde 67 (0.175 g, 0423 mmol) and
(carbethoxyethylidene)triphenylphosphorane (0.766 g, 2.12 mmol) in toluene (4.5 mL)
was heated at 110 °C for 5 h. Purification by flash chromatography on silica gel (elution
with hexanes.ethyl acetate 9:1) afforded 0.162 g (77% yield) of ester 29. [o]®', = +60.4
(c = 0.4, CHCL,); 'H NMR (500 MHz, CDCl.) § 0.68 (d, 3H, J = 7.0 Hz), 1.05 (d, 3H, J=
7.0 HZ), 1.09 (d, 18H, J = 5.5 Hz), 1.14 (m, 3H), 1.30 (t, 3H, J = 7.0 HZ), 1.48 (s, 3H),
1.83 (d, 3H, J = 1.5 Hz), 1.86 (m, 1H), 2.65 (m, 1H), 3.12 (s, 1H), 3.51 (d, 1H, J = 10.5
Hz), 3.59 (d, 1H, J = 10.0 Hz), 3.82 (d, 1H, J = 10.0 HZ), 4.20 (m, 2H), 4.23 (t, 1H, J =
4.0 Hz), 6.00 (dd, 1H, J = 10.5, 4.0 HZ), 6.17 (d, 1H, J = 10.0 Hz), 6.89 (d, 1H, J = 10.0
Hz); ®C NMR (125 MHz, CDCl,) & 11.9, 12.5, 12.7, 14.3, 16.6, 18.0, 24.0, 34.1, 34.2,
60.5, 65.2, 69.2, 71.2, 76.9, 100.0, 126.6, 127.7, 131.3, 142.0, 168.1; HRMS (ESI)

calculated for C,;H,,O,NaSi [M+Na]* 519.3118, found 519.3121.

1. DIBAL-H

2. TIPSCI, imid.

29 77%, 2 steps 30
Silyl ether 30. A stirred solution of ester 29 (0.42 g, 0.847 mmol) in dichloromethane

(8.5 mL) was treated with DIBAL-H (3.4 mL of 1 M solution in toluene, 3.4 mmol) at -
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78 °C. After 1 h, the reaction was quenched with brine (1 mL). The resulting mixture
was warmed to room temperature, stirred for 1 h, diluted with diethyl ether and treated
with Na,SO,. The solution was decanted, and the solids were rinsed with diethyl ether.
The combined solutions were dried over MgSO, and concentrated in vacuo. A solution
of the resulting crude alcohol, imidazole (0.2 g, 3 mmol) and DMAP (0.018 g, 0.15
mmol) in dichloromethane (1.5 mL) was treated dropwise with TIPSCI (0.32 mL, 1.5
mmol). The reaction mixture was stirred overnight at room temperature, diluted with
diethyl ether, washed with brine, dried over MgSO, and concentrated in vacuo.
Purification by flash chromatography on silica gel (elution with hexanes.ethyl acetate
20:1) afforded 0.39 g (75% yield over two steps) of silyl ether 30. [a]*°, = +59.1 (Cc =
0.7, CHCl,); '"H NMR (500 MHz, CDCl,) d 0.66 (d, 3H, J= 7.0 Hz), 0.98 (d, 3H, J=7.0
Hz), 1.08 (m, 42H), 1.43 (s, 3H), 1.59 (s, 3H), 1.92 (m, 1H), 2.55 (m, 1H), 3.09 (s, 1H),
3.44 (dd, 1H, J = 10.5, 2.0 Hz), 3.59 (d, 1H, J = 10.0 Hz), 3.81 (d, 1H, J = 10.0 Hz), 4.09
(s, 2H), 4.19 (t, 1H, J = 4.5 HZ), 5.58 (d, 1H, J = 10.0 Hz), 5.99 (dd, 1H, J = 10.5, 4.5
Hz), 6.15 (d, 1H, J = 10.5 Hz); *C NMR (125 MHz, CDCl,) d 11.8, 12.0, 12.7, 13.4,
17.7, 18.0, 18.1, 23.9, 32.9, 33.7, 65.2, 68.5, 69.3, 71.3, 77.4, 99.8, 124.2, 127.1, 131.0,

134.3; HRMS (ESI) calculated for C,,H,O:Si, [M+H]* 611.4527, found 611.4528.

LiAlH,, ether

_ =

30 82% 31

S 16



Diol 31. A stirred solution of silyl ether 30 (0.247 g, 0.404 mmol) in THF (3 mL) was
treated dropwise with LiAIH, (0.6 mL of 1 M solution in THF, 0.6 mmol) at 0 °C. After
2 h at room temperature, the reaction was quenched with brine (0.22 mL), stirred 20 min,
diluted with diethyl ether and treated with Na,SO,. The solution was decanted and solids
were rinsed with diethyl ether. The combined solutions were dried over MgSO, and
concentrated in vacuo. Purification by flash chromatography on silica gel (elution with
hexanes.ethyl acetate 1:1) afforded 0.15 g (82% yield) of diol 31. [a]®', = +70.7 (Cc =
1.2, CHCL,); *"H NMR (500 MHz, CDCIl,) d 0.67 (d, 3H, J = 7.0 HZ), 0.98 (d, 3H, J= 7.0
Hz), 1.07 (d, 18H, J = 6.0 Hz), 1.10 (m, 3H), 1.42 (s, 3H), 1.59 (s, 3H), 1.94 (m, 1H),
2.21 (s, 1H), 2.23 (m, 1H), 2.55 (m, 1H), 3.52 (m, 2H), 3.72 (dd, 1H, J = 12.0, 4.5 H2),
4.09 (s, 2H), 4.16 (t, 1H, J = 4.5 Hz), 5.58 (d, 1H, J = 10.0 Hz), 6.01 (dd, 1H, J = 10.5,
4.0 Hz), 6.28 (d, 1H, J = 10.5 Hz); *C NMR (125 MHz, CDCl,) d 12.0, 12.7, 13.5, 17.6,
18.1, 23.9, 32.8, 33.8, 64.4, 68.3, 69.6, 71.6, 77.6, 100.3, 123.8, 128.2, 130.8, 134.5;

HRMS (ESI) calculated for C,sH,;0.Si [M+H]" 455.3193, found 455.3188.

1. Tf,0, pyridine;
DBU, CH,Cl,
2. TBAF, THF

_—
3. Dess-Martin
Periodinane

31 78%, 3 steps 11
Streptal (11). Trifluoromethanesulfonic anhydride (0.067 mL, 0.4 mmol) was added
dropwise to a stirred solution of diol 31 (0.14 g, 0.308 mmol) and pyridine (0.065 mL,

0.8 mmoal) in dichloromethane (3 mL) at -78 °C. The mixture was warmed up to 0 °C,
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stirred for 15 min, and treated with DBU (0.24 mL, 1.6 mmol). The resulting solution
was stirred for 1 h, diluted with diethyl ether, and washed with agueous HCl (1 M
solution), water, and saturated agueous solution of NaHCO,. The organic phase was
dried over MgSO, and concentrated in vacuo. A solution of the resulting crude epoxide
in THF (2 mL) was treated with TBAF (0.6 mL of 1 M solution in THF, 0.6 mmol) at
0°C. After 2 h, the reaction mixture was quenched with saturated aqueous solution of
NH,Cl and extracted twice with diethyl ether. The combined organic extracts were
washed with brine, dried over MgSO, and concentrated in vacuo. The resulting crude
alcohol was dissolved in dichloromethane (3 mL) and treated with solid NaHCO, (0.144
0, 1.72 mmol). The resulting suspension was treated with Dess-Martin periodinane
(0.182 g, 0.43 mmoal), stirred for 1 h at room temperature, and quenched with saturated
agueous solution of Na,S,0, and saturated agueous solution of NaHCO,. After 15 min,
the reaction mixture was extracted twice with diethyl ether. The combined organic
extracts were washed with brine, dried over MgSO, and concentrated in vacuo.
Purification by flash chromatography on silica gel (elution with hexanes.ethyl acetate
5:1) afforded 0.067 g (78% yield over three steps) of streptal (11). [a]*°, = +196.1 (c =
0.8, CHCL,); *H NMR (500 MHz, CDCl,) d 0.70 (d, 3H, J = 7.0 HZ), 1.09 (d, 3H, J = 7.0
Hz), 1.23 (s, 3H), 1.74 (s, 3H), 1.90 (m, 1H), 2.82 (d, 1H, J = 5.0 Hz), 2.88 (m, 1H), 2.98
(d, 1H, J = 5.0 Hz), 3.68 (dd, 1H, J = 10.5, 2 Hz), 4.36 (t, 1H, J = 4.5 Hz), 5.63 (d, 1H, J
= 10.0 Hz), 6.34 (dd, 1H, J = 10.5, 4.5 Hz), 6.66 (d, 1H, J = 10.0 Hz), 9.43 (s, 1H); °C
NMR (125 MHz, CDCl,) d 9.2, 12.5, 16.6, 22.2, 33.9, 35.2, 50.5, 54.9, 71.3, 75.8, 98.9,
130.6, 133.6, 139.1, 154.1, 195.4; HRMS (ESI) caculated for C,H,0, [M+H]*

279.1596, found 279.1602.
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1. DIBAL-H

2. Dess-Martin
Periodinane

3. PhyPCHCO,Me
PhMe

29 700% 32

Ester 32. A stirred solution of ester 29 (0.063 g, 0.127 mmol) in dichloromethane (2
mL) was treated with DIBAL-H (0.6 mL of 1 M solution in toluene, 0.6 mmol) at -78°C.
After 1 hr reaction was quenched with ethyl acetate (0.2 mL) followed by brine (0.15
mL). The resulting mixture was warmed up to room temperature, stirred 30 min and
diluted with diethyl ether. Solution was decanted, and solids were rinsed with diethyl
ether. Combined solutions were dried over MgSO,, concentrated in vacuo and
azeotroped with toluene. A stirred mixture of the resulting alcohol and solid NaHCO,
(0.027 g, 0.32 mmoal) in dichloromethane (1.5 mL) was treated with Dess-Martin
periodinane (0.068 g, 0.16 mmol). After 30 min a room temperature
(carboxymethylidene)triphenyl phosphorane (0.2 g, 0.605 mmol) was added, and reaction
mixture was left overnight and concentrated in vacuo. Purification by flash
chromatography on silica gel (elution with hexanes.ethyl acetate 4:1) afforded 0.065 g
(100% over two steps) of ester 32. [a]**!, = +40.6 (c = 0.45, CHCIl,); '"H NMR (500 MHz,
CDCl,) d 0.66 (d, 3H, J = 7.0 Hz), 1.03 (d, 3H, J = 7.0 Hz), 1.09 (d, 18H, J = 6.0 Hz),
1.14 (m, 3H), 1.46 (s, 3H), 1.76 (s, 3H), 1.83 (m, 1H), 2.68 (m, 1H), 3.10 (s, 1H), 3.50 (d,
1H, J = 10.0 Hz), 3.58 (d, 1H, J = 10.0 Hz), 3.75 (s, 3H), 3.81 (d, 1H, J = 10.0 Hz), 4.20
(t, 1H, J = 45 Hz), 5.78 (d, 1H, J = 15.5 Hz), 5.98 (dd, 1H, J = 10.5, 4.5 Hz), 6.06 (d,

1H, J = 10.0 Hz), 6.15 (d, 1H, J = 10.5 Hz), 7.33 (d, 1H, J = 15.5 Hz); *C NMR (125
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MHz, CDCl,) d 11.9, 12.3, 12.7, 17.2, 18.0, 24.1, 34.06, 34.08, 51.5, 65.2, 69.2, 71.1,
77.1, 100.0, 115.5, 126.7, 131.2, 132.4, 142.3, 149.9, 167.8; HRMS (ESI) calculated for

CysH40:Si [M+H]* 509.3298, found 509.3310.

OMe OMe

TBAF, THF

——

32 100% 68
Diol 68. A stirred solution of ester 32 (0.065 g, 0.128 mmol) in THF (1.5 mL) was
treated with TBAF (0.14 mL of 1 M solution in THF, 0.14 mmol) at 0 °C. After 15 min
reaction was quenched with saturated agueous NH,Cl and extracted with ethyl acetate.
Organic layer was washed with brine, dried over MgSO, and concentrated in vacuo.
Purification by flash chromatography on silica gel (elution with hexanes.ethyl acetate
1:1) afforded 0.045 g (100% yield) of diol 68. [a]**%; = +61.9 (c = 0.6, CHCI,); '"H NMR
(500 MHz, CDCl,) 8 0.67 (d, 3H, J = 7.0 Hz), 1.03 (d, 3H, J = 6.5 HZ), 1.45 (s, 3H), 1.76
(s, 3H), 1.83 (m, 1H), 2.30 (s, 1H), 2.47 (s, 1H), 2.68 (m, 1H), 3.48 (d, 1H, J = 12.0 H2),
3.55 (dd, 1H, J = 10.5, 1.5 HZz), 3.61 (dd, 1H, J = 10.5, 1.5 HZ), 3.75 (s, 3H), 4.17 (t, 1H,
J=45Hz), 5.79 (d, 1H, J = 16.0 Hz), 6.00-6.06 (m, 2H), 6.30 (d, 1H, J = 10.5 Hz), 7.34
(d, 1H, J = 155 Hz); *C NMR (125 MHz, CDCl.) & 12.3, 12.7, 17.0, 24.0, 34.0, 34.2,
515, 64.2, 69.6, 714, 77.2, 100.5, 115.6, 127.7, 130.9, 132.5, 142.1, 149.9, 167.9;

HRMS (ESI) calculated for CogH,,0, [M+H]* 353.1964, found 353.1960.
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Tf,0, pyridine;
DBU, CH,Cl,

68 75% Methyl Streptolate (33)

Methyl streptolate 33. Trifluoromethanesulfonic anhydride (0.017 mL, 0.102 mmol)
was added dropwise to a stirred solution of diol 68 (0.03 g, 0.085 mmol) and pyridine
(0.017 mL, 0.204 mmol) in dichloromethane (1 mL) at -78 °C. Reaction mixture was
stirred 10 min and then warmed up to 0 °C. After 15 min DBU (0.06 mL, 0.408 mmol)
was introduced, the resulting solution was left at room temperature for 1 hour and diluted
with diethyl ether. The s olution was washed with agueous HCI (1 N solution), water and
saturated agueous NaHCO,, then dried over MgSO, and concentrated in vacuo.
Purification by preparative TLC (development with hexanes.ethyl acetate 4:1) afforded
0.021 g (75% yield) of methyl streptolate 33. [a]**°, = +130.9 (¢ = 0.5, CHCL,); 'H NMR
(500 MHz, CDCl,) 4 0.68 (d, 3H, J = 7.0 Hz), 1.02 (d, 3H, J= 7.0 Hz), 1.22 (s, 3H), 1.77
(s, 3H), 1.93 (m, 1H), 2.72 (m, 1H), 2.80 (d, 1H, J = 5.0 HZ), 2.97 (d, 1H, J = 5.0 H2),
3.61 (dd, 1H, J = 10.5, 2 HZ), 3.75 (s, 3H), 4.34 (t, 1H, J = 45 Hz), 5.61 (d, 1H, J = 10.5
Hz), 5.79 (d, 1H, J = 15.5 Hz), 6.06 (d, 1H, J = 10.0 HZ), 6.34 (dd, 1H, J = 10.0, 5.0 Hz),
7.35 (d, 1H, J = 15,5 Hz); ®*C NMR (125 MHz, CDCl,) & 12.2, 12.5, 17.2, 22.2, 33.7,
35.0, 50.6, 51.5, 55.0, 71.4, 76.2, 98.8, 115.6, 130.5, 132.5, 133.9, 142.1, 149.9, 167.9;

HRMS (ES) calculated for C,gH,,O, [M+H]* 335.1858, found 335.1861.
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M 1. LiAIH, oH
B0~ Y~ “OMe - B”O/\;/\ﬂ/

Me 2.NBS, PPhg Me O
3. Mg, (CH3Br),; then CO,

69 77%, 3 steps 34

Acid 34. A stirred solution of known ester 69° (5.1 g, 0.0245 mol) in diethyl ether (36
mL) was treated dropwise with LiAIH, (12 mL of 2 M solution in THF, 0.024 mol) at O
°C. After 30 min at room temperature, the reaction was quenched with brine (9 mL) and
treated with anhydrous Na,SO,. The resulting mixture was diluted with diethy| ether, the
solution was decanted, and the solids were washed with diethyl ether. The combined
solutions were dried over MgSO, and concentrated in vacuo. A mixture of the resulting
crude alcohol and triphenylphosphine (8.39 g, 0.032 mol) was dissolved in
dichloromethane (50 mL) and treated with NBS (5.7 g, 0.032 mol) at 0 °C. The reaction
mixture was stirred overnight at room temperature, quenched with saturated aqueous
NaHCO,, and extracted twice with hexanes. The combined organic extracts were dried
over MgSO, and concentrated in vacuo. The residue was suspended in hexanes, filtered,
and the solids were rinsed with additional portion of hexanes. The combined solutions
were concentrated in vacuo to afford crude bromide. A solution of the product and 1,2-
dibromoethane (0.1 mL) in THF (25 mL) was added slowly to a stirred suspension of
magnesium powder (1.2 g, 0.05 mol) in THF (5 mL). The resulting suspension was
refluxed for 30 min, cooled to room temperature, and poured into a slurry of dry icein
diethyl ether (~100 mL). The resulting suspension was warmed up to room temperature

and diluted with hexanes. The solution was decanted, the solids were treated with
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aqueous HCI (200 mL of 1 M solution), and the resulting solution was extracted twice
with ethyl acetate. The combined organic extracts were washed with brine, dried over
MgSO, and concentrated in vacuo to afford 3.93 g (77% yield over three steps) of known
acid 34.° [a]®?, = -4.4 (¢ = 0.6, CHCl,); *H NMR (500 MHz, CDCl.)) & 1.02 (d, 3H, J =
7.0 HZ), 2.22 (dd, 1H, J = 15.0, 7.5 Hz), 2.34 (m, 1H), 2.57 (dd, 1H, J = 15.0, 6.0 Hz),
3.32(dd, 1H, J = 9.0, 7.0 HZ), 3.42 (dd, 1H, J = 9.0, 5.0 Hz), 4.51 (d, 1H, J = 12.0 HZ),
454 (d, 1H, J = 12.0 Hz), 7.27-7.37 (m, 5H); *C NMR (125 MHz, CDCl.) & 16.8, 30.6,

38.5, 72.9, 74.6, 127.5, 128.3, 138.3, 179.2.

. Bn
PivCl, Et3N:
oYY Bre ™o BT Y Y
Me O 35 = 0
,N‘Q Me O
Li o
34 78% 36

Imide 36. A stirred solution of acid 34 (3.85 g, 0.0185 moal) in THF (150 mL) was
treated with triethylamine (3.35 mL, 0.024 ml) and pivaloyl chloride (2.5 mL, 0.0203
mol) at -78 °C. After 15 min, the reaction was warmed to O °C, stirred for 45 min, and
the resulting solution of mixed anhydride was cooled to -78 °C. In a separate flask, a
stirred solution of (49-4-benzyl-1,3-oxazolidin-2-one (5.9 g, 0.0333 mol) in THF (70
mL) was treated with butyllithium (13 mL of 2.56 M solution in hexanes, 0.0333 mol) at
-78 °C, and the resulting mixture was cannulated to the solution of mixed anhydride.
After 15 min, the reaction was warmed up to room temperature over 1.5 h and quenched
with agueous NaHSO, (150 mL of 1 M solution). Phases were separated, and the

agueous phase was extracted with diethyl ether. The combined organic layers were
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washed with brine, saturated aqueous solution of NaHCOQO,, brine, then dried over MgSO,,
and concentrated in vacuo. Purification by flash chromatography on silica gel (elution
with hexanes:ethyl acetate 4:1) afforded 5.3 g (78% yield) of imide 36. [a]®', = +42.4
(c = 0.7, CHCL,); *H NMR (500 MHz, CDCI.) & 1.05 (d, 3H, J = 7.0 Hz), 2.51 (m, 1H),
2.70 (dd, 1H, J = 13.0, 10.0 Hz), 2.76 (dd, 1H, J = 16.0, 6.5 Hz), 3.21 (dd, 1H, J = 16.0,
7.0 Hz), 3.26 (dd, 1H, J = 13.5, 3.0 Hz), 3.38 (dd, 1H, J = 9.0, 8.0 Hz), 3.45 (dd, 1H, J =
9.0, 5.5 Hz), 3.91 (t, 1H, J = 8.0 Hz), 4.04 (dd, 1H, J = 9.0, 3.0 Hz), 4.47 (d, H, J = 12.0
Hz), 4.50 (d, 1H, J = 12.0 Hz), 4.54 (m, 1H), 7.18 (d, 2H, J = 7.0 Hz), 7.23-7.34 (m, 8H);
C NMR (125 MHz, CDCl,) & 17.2, 30.6, 37.9, 39.4, 55.0, 65.9, 72.9, 75.1, 127.2, 127.4,
127.5, 128.2, 128.8, 129.3, 135.3, 138.5, 153.5, 172.6; HRMS (ESI) calculated for

C,,H,,NO, [M+H]" 368.1862, found 368.1865.

Bn
Bn
j/\ : N3 ﬁ/\
0 KHMDS, then TrisN3 R (o)

a0 ™Y L O
Me O 0 Me O
36 80% 70

Imide 70. A cold (-78 °C) solution of imide 36 (5 g, 0.0137 mol) was cannulated to a
stirred mixture of KHMDS (29 mL of 0.54 M solution in toluene, 0.0151 mol) and THF
(50 mL) at -78 °C. After 30 min, the resulting enolate solution was treated with a cold (-
78 °C) solution of trisyl azide (5.3 g, 0.0172 mol) in THF (50 mL). After 5 min, acetic
acid (3.6 mL, 0.063 mol) was introduced, and the reaction was left overnight at room
temperature. The resulting suspension was washed with saturated agueous solution of

NaHCO,, brine, dried over MgSO,, and concentrated in vacuo. Purification by flash
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chromatography on silica gel (elution with hexanes.ethyl acetate 4:1) afforded 4.48 ¢
(80% yield) of imide 70. [a]**", = +129.2 (c = 0.9, CHCI,); '"H NMR (500 MHz, CDCl.,)
d 1.00 (d, 3H, J = 7.0 Hz), 2.67 (m, 1H), 2.72 (dd, 1H, J = 14.0, 10.0 HZ), 3.21 (dd, 1H, J
=14.0, 4.0 Hz), 3.40 (t, 1H, J = 9.0 HZ), 3.50 (t, 1H, J = 10.0 Hz), 3.55 (dd, 1H, J = 10.0,
5.0 Hz), 3.87 (dd, 1H, J = 9.0, 4.0 Hz), 4.21 (m, 1H), 4.34 (d, 1H, J = 11.0 Hz), 4.48 (d,
1H, J = 11.0 Hz), 5.08 (d, 1H, J = 9.0 Hz), 7.11 (d, 2H, J = 7.0 Hz), 7.21-7.35 (m, 8H);
C NMR (125 MHz, CDCl,) d 13.3, 35.7, 37.7, 54.8, 62.1, 66.0, 72.9, 73.2, 127.2, 127.5,
127.7, 128.2, 128.8, 129.3, 134.9, 138.0, 153.3, 170.8; HRMS (ESI) calculated for

C,,H,N,0, [M+H]" 409.1876, found 409.1865.

Bn

N
N3 ﬁ/\ 2y
B N (@) MeNH,, solvent N«
BnO Y Me
BnO H H
Me o) (0] Me (0]
70 88% 19

Amide 19. Imide 70 (4.44 g, 0.0109 mol) was dissolved in a cold (0 °C ) solution of
methylamine (54 mL of 2 M solution in THF, 0.108 mol), left for 1 h, and concentrated
in vacuo. Purification by flash chromatography on silica gel (elution with hexanes:ethyl
acetate 2:1) afforded 2.5 g (88% yield) of amide 19. [a]***, = -8.2 (c = 0.8, CHCL.); *H
NMR (500 MHz, CDCl,) & 0.78 (d, 3H, J = 7.0 Hz), 2.65 (m, 1H), 2.82 (d, 3H, J = 5.0
Hz), 3.37 (t, 1H, J = 9.5 Hz), 3.48 (dd, 1H, J = 9.5, 5.0 HZ), 4.76 (d, 1H, J = 3.5 HZ), 4.53
(m, 2H), 6.50 (m, 1H), 7.27-7.36 (m, 5H); *C NMR (125 MHz, CDCl,) & 10.7, 26.1,
36.4, 65.7, 71.6, 73.0, 127.7, 127.8, 128.4, 138.0, 169.8; HRMS (ESI) calculated for

CsH,N,O, [M+H]* 263.1508, found 263.1516.

S 25



: H H,, Pd/C :H
BnO/\/\ﬂ/ “Me - HO/\/\H/ “Me
Me O Boc,0 Me O
19 87% 37

Alcohol 37. A mixture of amide 19 (2.45 g, 9.34 mmol), Boc anhydride (2.45 g, 11.2
mmol), and paladium on carbon (2.5 g, 10% w/w) in THF (45 mL) was vigorously
stirred under hydrogen atmosphere for 2 days at room temperature. The reaction was
sparged with nitrogen, filtered though Celite, and concentrated in vacuo. The residue was
washed with hexanes and dried in vacuo to afford 2 g (87%) of alcohol 37. [a]®!, =
+53.9 (c = 0.6, CHCL,); '"H NMR (500 MHz, CDCl,) § 0.69 (d, 3H, J = 5.5 Hz), 1.43 (s,
9H), 2.09 (m, 1H), 2.81 (d, 3H, J = 3.0 HZ), 3.27 (m, 1H), 3.46 (m, 1H), 4.46 (d, 1H, J =
4.0 Hz), 4.70 (m, 1H), 5.78 (d, 1H, J = 4.0 HZ), 7.10 (m, 1H); *C NMR (125 MHz,
CDCl,) § 10.1, 26.3, 28.2, 39.8, 53.4, 64.0, 80.3, 157.3, 171.7, HRMS (ESI) calculated

for C,,H,,N,0, [M+H]" 247.1658, found 247.1666.

NHBoc
A BocHN M
X TEMPO ©
g e ——
Me O Phi(OAc), o) N 0
|
Me
37 80% 38

Carbamate 38. A solution of alcohol 37 (0.96 g, 3.9 mmol), iodobenzene diacetate (10

g, 31.2 mmol), and TEMPO (0.183 g, 1.17 mmol) in dichloromethane (40 mL) was left
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for 3 days at room temperature. The reaction was quenched with saturated agueous
solution of NaHCO, (20 mL) followed by saturated aqueous solution of N&,S,0, (40 mL)
and stirred for 1 h. The resulting mixture was extracted twice with ethyl acetate, and the
combined organic extracts were dried over MgSO, and concentrated in vacuo. The bulk
of iodobenzene was removed under vacuum (35 °C, 0.5 torr), and the residue was
purified by flash chromatography on silica gel (elution with hexanes.ethyl acetate 1:1) to
afford 0.75 g (80% yield) of carbamate 38. [a]**3, = -73.0 (c = 0.7, CHCl,); 'H NMR
(500 MHz, CDCl,) & 1.40 (d, 3H, J = 7.5 Hz), 1.42 (s, 9H), 2.91 (m, 1H), 3.00 (s, 3H),
3.85 (m, 1H), 5.30 (d, 1H, J = 6.0 Hz); *C NMR (125 MHz, CDCl,) § 13.9, 25.0, 28.2,
42.2,57.9, 80.8, 155.3, 175.0, 177.4; HRMS (ESI) calculated for C,,H,;N,O,Na[M+Na]*

265.1164, found 265.1167.

BocHN Me HoN. Me
I\A\ TFA, CH,Cl; j\—\A\
D —
e} N 0 O N @)
1
I\l/le Me
38 100% 13

Amine 13. Carbamate 38 (0.96 g, 3.97 mmol) was dissolved in a mixture of TFA (10
mL) and dichloromethane (30 mL), left for 1.5 h at room temperature, and concentrated
in vacuo. The residue was azeotroped three times with chloroform until crystallization
occurred, dissolved in ethyl acetate, and passed through a plug of basic aluminato afford
0.56 g (quantitative yield) of amine 13. [a]**®, = -152.7 (c = 0.5, CHCl,); 'H NMR (500

MHz, CDCI,) & 1.40 (d, 3H, J = 7.0 HZ), 1.68 (s, 2H), 2.52 (m, 1H), 2.99 (s, 3H), 3.45 (d,
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1H, J = 6.0 H2): *C NMR (125 MHz, CDCl,) § 13.9, 24.9, 44.6, 58.5, 177.8, 178.6;

HRMS (ESI) calculated for CiH,,N,O, [M+H]* 143.0821, found 143.0823.

]

(0] (0]
1l (0] S/Bu

EtO 12
Me™ H > T
KHMDS (2 equiv) —

Me

THF Me  Me
39 93% 40

Thioester 40. A stirred solution of phosphonate 12 (0.2 g, 0.64 mmol) in THF (6 mL)
was treated dropwise with KHMDS (2.4 mL of 0.54 M solution in toluene, 1.28 mmol) at
-78 °C. The reaction mixture was stirred 15 min and treated with tiglic aldehyde 39 (0.06
mL, 0.6 mmol). After 45 min, reaction was warmed up to room temperature, stirred 30
min, and quenched with saturated agueous NH,Cl. The resulting solution was extracted
twice with diethyl ether. The combined organic extracts were washed with brine, dried
over MgSO, and concentrated in vacuo. Purification by flash chromatography on silica
gel (elution with hexanes.ethyl acetate 9:1) afforded 0.134 g (93% yield) of thioester 40.
'H NMR (ketone and enol forms, 500 MHz, CDCl,) d 1.46 (s, 4.5H), 1.51 (s, 9H), 1.75
(s, 3H), 1.77 (s, 1.5H), 1.78 (d, 3H, J = 7.0 Hz), 1.82 (d, 1.5H, J = 7.0 HZ), 3.72 (s, 1H),
5.38 (s, 1H), 5.65 (d, 1H, J = 15.5 HZ), 5.90 (g, 1H, J = 7.0 Hz), 6.09 (g, 0.5H, J = 7.0
Hz), 6.13 (d, 0.5H, J = 16.0 HZ), 7.10 (d, 1H, J = 15.5 Hz), 7.22 (d, 0.5H, J = 15.5 HZ);
3C NMR (ketone and enol forms, 125 MHz, CDCl,) d 11.69, 11.74, 14.5, 14.8, 29.6,
30.1, 48.2, 48.9, 56.6, 101.0, 118.6, 122.9, 134.13, 134.15, 134.6, 139.1, 143.1, 150.0,
167.5, 191.9, 192.8, 195.9; HRMS (ESI) calculated for C;H,,O,NaS [M+Na]* 263.1082,

found 263.1082.
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0 St-Bu N

40 86% M
Ketoamide 41. A stirred solution of thioester 40 (26.0 mg, 0.108 mmol) and amine
51 (23.0 mg, 0.162 mmol) in THF (1.6 mL) was treated with triethylamine (0.06 mL,
0.432 mmol) at 0 °C, followed by addition of silver (I) trifluoroacetate (48.0 mg,
0.216 mmol) in one portion. After 1 h, the reaction mixture was concentrated in
vacuo. Purification by preparative TLC on silica gel (developed in AcOEt) afforded
27.0 mg (86% yield) of ketoamide 41. [a]232p = -64.9 (¢ = 2.7, CHCl3); '"H NMR
(ketone form, 500 MHz, CDCl,;) d 1.38 (d, 3H, J=7.0 Hz), 1.77 (s, 3H), 1.84 (d, 3H, J =
7.0 Hz), 2.92 (m, 1H), 3.00 (s, 3H), 3.61 (s, 2H), 4.09 (t, 1H, J = 7.0 Hz), 6.07 (d, 1H, J =
15.5 Hz), 6.13 (9, 1H, J= 7.0 Hz) 7.26 (d, 1H, J = 16.0 HZ), 8.20 (d, 1H, J = 7.0 Hz); *C
NMR (ketone form, 125 MHz, CDCl;) d 11.7, 14.0, 14.9, 25.0, 41.8, 45.7, 56.9, 123.0,
134.0, 140.6, 150.8, 167.0, 174.3, 177.3, 195.6; HRMS (ESI) calculated for

C,sH,oN,O,Na [M+Na]* 315.1321, found 315.1322.

41 90% 42
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Truncated aglycone 42. A stirred solution of ketoamide 41 (0.053 g, 0.182 mmol) in
methanol (1.1 mL) was treated with sodium methoxide (1.1 mL of 0.5 M solution in
methanol, 0.55 mmol) at 0 °C. Reaction mixture was stirred overnight at room
temperature and concentrated in vacuo. The residue was treated with aqueous HCI (0.7
mL of 1 N solution) and extracted twice with ethyl acetate. The combined organic
extracts were washed with brine, dried over MgSO,, and concentrated in vacuo to afford
0.048 g (90% yield) of truncated aglycone 42. [a]243p = -2.9 (¢ = 2.4, CHCI3); 'H NMR
(ketone forms, 500 MHz, CDCl,) d 1.02 (d, 3H, J = 7.0 Hz), 1.86 (m, 6H) 2.80 (d, 3H, J
= 2.5 Hz), 2.90 (m, 1H), 4.10 (s, 1H), 6.17 (m, 2H), 6.84 (s, 1H), 7.04 (d, 1H, J = 155
Hz) 7.51 (d, 1H, J = 15.5 Hz); *C NMR (ketone form, 125 MHz, CDCI,) d 11.26, 11.72,
15.1, 26.3, 40.8, 63.0, 100.1, 115.5, 135.1, 140.8, 150.3, 175.0, 175.76, 175.84, 194.3;

HRMS (ESI) calculated for C,cH,,N,O,Na[M+Na]* 315.1321, found 315.1319.

THF

11 700% 43

Thioester 43. A stirred solution of phosphonate 12 (0.045 g, 0.144 mmol) in THF (1.2
mL) was treated dropwise with KHMDS (0.53 mL of 0.54 M solution in toluene, 0.288
mmol) at -78 °C. After 15 min reaction mixture was transferred via cannulainto the cold

(-78 °C) solution of streptal (11) (0.022 g, 0.079 mmol) in THF (0.4 mL). After 45 min
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reaction was warmed up to room temperature, stirred 30 min and quenched with saturated
agueous NH,Cl. The resulting solution was extracted twice with diethyl ether. The
combined organic extracts were washed with brine, dried over MgSO, and concentrated
in vacuo. Purification by flash chromatography on silica gel (elution with hexanes.ethyl
acetate 9:1) afforded 0.035 g (100% vyield) of thioester 43. [a]®', = +89.4 (c = 0.7,
CHCL.); '"H NMR (ketone and enol forms, 500 MHz, CDCIl,) § 0.67 (m, 3H), 1.02 (m,
3H), 1.21 (m, 3H), 1.47 (s, 3H), 1.51 (s, 6H), 1.77 (m, 3H), 1.93 (m, 1H), 2.70 (m, 1H),
2.80 (M, 1H), 2.97 (m, 1H), 3.62 (m, 1H), 3.74 (d, 0.6H, J = 2.0 HZ), 4.33 (M, 1H), 5.39
(s, 0.6H), 5.61 (m, 1H), 5.68 (d, 0.75H, J = 15.5 Hz), 5.99 (d, 0.7H, J = 10.5 HZ), 6.15 (d,
0.5H, J = 15.5 Hz), 6.33 (dd, 1H, J = 10.0, 5.0 Hz), 7.15 (d, 0.7H, J = 15.5 Hz), 7.26 (d,
0.4H, J = 15,5 Hz); ®*C NMR (data for ketone form only, 125 MHz, CDCl,) § 12.2,
12.48, 12.49, 17.1, 17.2, 22.2, 29.6, 30.2, 33.7, 33.9, 35.0, 35.1, 48.2, 49.0, 50.50, 50.51,
54.97, 55.02, 56.2, 71.38, 71.43, 76.1, 76.2, 98.77, 98.83, 101.1, 119.3, 123.8, 130.48,
130.53, 132.91, 132.95, 133.8, 133.9, 140.3, 143.3, 144.5, 150.1, 167.3, 192.0, 192.9,

195.9: HRMS (ES!) calculated for C,H40.S [M+H]* 435.2205, found 435.2203.

CF3CO,Ag,
Et;N, THF

43 700% 44
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Ketoamide 44. A stirred solution of thioester 43 (16.0 mg, 0.036 mmol) and amine 13
(8.0 mg, 0.054 mmol) in THF (0.5 mL) was treated with triethylamine (0.02 mL, 0.144
mmol) at 0 °C, followed by addition of silver (1) trifluoroacetate (16.0 mg, 0.072 mmol)
in one portion. After 15 min reaction mixture was concentrated in vacuo. Purification by
flash chromatography on silica gel (elution with hexanes.ethyl acetate 1:3) afforded 17.0
mg (100% vyield) of ketoamide 44. [o]**3, = +30.3 (c = 1.7, CHCL.); '"H NMR (ketone
form, 500 MHz, CDCL.) § 0.69 (d, 3H, J = 7.0 Hz), 1.04 (d, 3H, J = 7.0 Hz), 1.40 (d, 3H,
J =75 Hz), 1.80 (s, 3H), 1.92 (m, 1H), 2.75 (m, 1H), 2.81 (d, 1H, J = 5.5 HZ), 2.94 (m,
1H), 2.97 (d, 1H, J = 5.5 Hz), 3.02 (s, 3H), 3.63 (m, 3H), 4.09 (m, 1H), 4.34 (t, 1H, J =
45 Hz), 5.62 (d, 1H, J = 10.0 Hz), 6.12 (d, 1H, J = 15.5 Hz), 6.22 (d, 1H, J = 10.0 HZ),
6.33 (dd, 1H, J = 10.0, 4.5 HZ), 7.31 (d, 1H, J = 16.0 Hz), 8.16 (d, 1H, J = 7.0 HZ); *C
NMR (ketone form, 125 MHz, CDCl,) 6 12.2, 12.5, 14.0, 17.0, 22.2, 25.1, 34.0, 35.1,
41.8, 45.6, 50.5, 54.9, 57.0, 71.3, 76.0, 98.8, 123.7, 130.5, 132.8, 133.7, 145.9, 150.9,
166.8, 174.3, 177.3, 195.5; HRMS (ESI) calculated for C,eHaxN,O, [M+H]* 487.2444,

found 487.2438.

OH ) OTES
M TESCI, Imid, DMAP M
e\‘/'\/\ - e AN
OBn OBn
45 700% 7

Silyl ether 71. A stirred solution of known (2S39)-2-(benzyloxy)hex-5-en-3-ol 45* (4 g,
0.0194 mol), imidazole (3 g, 0.044 mol), and DMAP (0.244 g, 0.002 mol) in
dichloromethane (20 mL) was treated with chlorotriethylsilane (4.9 mL, 0.029 mol). The

reaction was left overnight at room temperature then diluted with hexanes, washed with
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brine, dried over MgSO,, and concentrated in vacuo. The residue was heated at 60 °C
under vacuum (0.5 torr) for 1 h to yield silyl ether 71. [a]*"®; =-0.2 (c = 2.0, CHCl,); *H
NMR (500 MHz, CDCI,) & 0.56 (g, 6H, J = 7.5 HZ), 0.94 (t, 9H, J = 7.5 Hz), 1.15 (d, 3H,
J=6.5Hz), 2.17 (m, 1H), 2.40 (m, 1H), 3.50 (m, 1H), 3.75 (M, 1H), 4.51 (d, 1H, J=12.0
Hz), 4.61 (d, 1H, J = 12.0 Hz), 5.00-5.10 (m, 2H), 5.83 (m, 1H), 7.28 (m, 1H), 7.35 (m,
4H); C NMR (125 MHz, CDCl,) § 5.0, 6.9, 14.1, 36.5, 71.0, 74.0, 77.2, 116.5, 127.4,
127.6, 128.2, 136.9, 139.0; HRMS (ESI) calculated for C,gH.,0,Si [M+H]* 321.2250,

found 321.2253.

OTES BH3/SM€2; H202 OTES
Me N » Me OH
OBn OBn
71 87% 46

Alcohol 46. A stirred solution of the silyl ether 71 in THF (19 mL) was treated dropwise
with borane-dimethylsulfide complex (37.7 mL of 2 M solution in THF, 0.0755 mol) at 0
°C. The reaction was left overnight at room temperature then cooled to 0 °C and treated
dropwise with agueous NaOH (110 mL of 3 M solution) followed by agueous H,O, (50
mL of 30% w/w solution). After 2 h at room temperature, the mixture was extracted
twice with diethyl ether. The combined organic extracts were washed with saturated
agueous solution of Na,S,0, and brine, dried over MgSO,, and concentrated in vacuo.
Purification by flash chromatography on silica gel (elution with hexanes.ethyl acetate
4:1) afforded 5.16 g (81% yield over two steps) of alcohol 46. [a]*°, = -2.5 (c = 1.8,

CHCI.): *H NMR (500 MHz, CDCI.) 8 0.58 (g, 6H, J = 8.0 Hz), 0.93 (t, 9H, J = 8.0 Hz),
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1.13 (d, 3H, J = 6.5 Hz), 1.41-1.59 (m, 2H), 1.68 (m, 2H), 1.90 (m, 1H), 3.51 (m, 1H),
3.62 (M, 1H), 3.73 (M, 1H), 4.49 (d, 1H, J = 12.0 Hz), 4.61 (d, 1H, J = 12.0 Hz), 7.28 (m,
1H), 7.33 (m, 4H); *C NMR (125 MHz, CDCl.) § 5.0, 6.9, 13.8, 27.9, 29.1, 63.1, 71.0,
74.0, 77.2, 127.4, 127.6, 128.2, 138.8; HRMS (ESI) calculated for C,gHa50:Si [M+H]*

339.2355, found 339.2361.

oTBS \OTES
Me\‘/'\/\/OH 1. Hy (1 atm), PAIC__ b
2. Phi(OAc),, TEMPO v
OBn (OAc), 07 0" "Me
46 73%, 2 steps 47

Lactone 47. A mixture of alcohol 46 (0.76 g, 2.25 mmol) and palladium on carbon (0.38
0, 10% w/w) in THF (11 mL) was vigorously stirred under hydrogen atmosphere for 2
days at room temperature. The reaction was sparged with nitrogen, filtered though
Celite, and concentrated in vacuo. The residue was dissolved in dichloromethane (30
mL), and iodobenzene diacetate (3.62 g, 11.25 mmol) and TEMPO (0.07 g, 0.45 mmol)
were added. The reaction was left overnight at room temperature, quenched with
saturated agueous solution of Na,S,0,, and stirred for 1 h. Phases were separated, and
the organic phase was washed with saturated aqueous solution of NaHCO,, dried over
MgSQO,, and concentrated in vacuo. Purification by flash chromatography on silica gel
(elution with hexanes:ethyl acetate 1:1) afforded 0.4 g (73% yield over two steps) of
lactone 47. [a]?"°, =-9.9 (c = 0.9, CHCL.); '"H NMR (500 MHz, CDCl,) 8 0.61 (g, 6H, J
= 8.0 Hz), 0.95 (t, 9H, J = 8.0 Hz), 1.32 (d, 3H, J = 6.5 Hz), 1.94 (m, 2H), 2.47 (m, 1H),

2.69 (m, 1H), 3.89 (m, 1H), 4.38 (g, 1H, J = 6.5 Hz); *C NMR (125 MHz, CDCl,) § 4.7,
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6.7, 17.5, 24.9, 27.8, 65.7, 79.5, 170.8; HRMS (ESI) caculated for C,H,.0,Si [M+H]"

245.1573, found 245.1582.

\OTES \OTES
Lj‘ DIBAL-H _,.10
07 Y07 “Me CH,Cl, HO™ Y07 “Me

47 98% 48

Rhodinose 48. A stirred solution of lactone 47 (0.37 g, 1.51 mmol) in dichloromethane
(14 mL) was treated dropwise with DIBAL-H (1.8 mL of 1 M solution in toluene, 1.8
mmol) at -78 °C. After 1 h, the reaction was quenched with brine (0.5 mL) and warmed
to room temperature. Sodium sulfate was added, and the resulting suspension was stirred
overnight. The liquids were decanted and the solids were rinsed with diethyl ether. The
combined solutions were dried over MgSO, and concentrated in vacuo to afford 0.366 g
(98% vyield) of known rhodinose 48.° [a]?®% = -22.5 (c = 1.6, CHCL,); 'H NMR (&
pyranose and b-pyranose forms, 500 MHz, CDCI,) é 0.63 (m, 6H), 0.96 (m, 9H), 1.13 (d,
1.8H, J = 6.5 Hz), 1.20 (d, 1.3H, J = 6.5 Hz), 1.46-2.13 (m, 4H), 3.23 (s, 0.6H), 3.50 (s,
0.4H), 3.58 (g, 0.4H, J = 6.5 Hz), 3.61 (s, 0.6H), 3.75 (d, 0.4H, J = 8.0 Hz), 4.11 (q,
0.6H, J=6.5Hz), 4.70 (t, 0.4H, J = 7.5 HZ), 5.31 (s, 0.6H); *C NMR (a--pyranose and p-
pyranose forms, 125 MHz, CDCl;) § 4.9, 6.9, 17.3, 17.6, 23.8, 25.7, 27.5, 30.5, 66.7,

67.1, 67.8, 74.6, 91.6, 96.3.

S 35



1. \\OTES
L) e ®;
0 “'Me
HoN.  Me HO™ ~0~ “Me MeOH o -
DV - o e
NN 2 0 0 O Q, l—\A\
! AN P o

I
Me Et0~P 3 EtO” 1 o)
EtO 12 S#Bu OEt |\|j
Me
CF3COzAg, THF
13 60%, 2 steps 49

Phosphonate 49. Protected rhodinose 48 (0.2 g, 0.812 mmol) and amine 13 (0.115 g,
0.812 mmol) were dissolved in methanol (3 mL). The solution was left overnight and
concentrated in vacuo to afford crude N-glycosyl imide. Molecular sieves (5/6%, 0.8 g,
activated under vacuum) were added to the solution of crude N-glycosyl imide and
thioate 12° (0.31 g, 1 mmol) in THF (7 mL). The resulting slurry was treated with the
solution of silver (1) trifluoroacetate (0.29 g, 1.3 mmol) in THF (3 mL), and the reaction
was dtirred for 1.5 h at room temperature. Diethyl ether was added and the resulting
suspension was washed twice with saturated aqueous solution of NaHCO,. The organic
layers were dried over MgSO,, filtered through Celite, and concentrated in vacuo.
Purification by flash chromatography on silica gel (elution with ethyl acetate) afforded
0.29 g (60% yield over two steps) of phosphonate 49. [a]*°, = -36.0 (c = 3.0, CHCl,); *H
NMR (ketone and enol forms, 500 MHz, CDCl,) d 0.56 (m, 6H), 0.92 (m, 9H), 1.13 (m,
3H), 1.32 (m, 9H), 1.60 (m, 1H), 1.74 (s, 1H), 1.89 (m, 1H), 2.02 (m, 1H), 2.75 (d, 1H, J
= 22.5 Hz), 2.93 (m, 1H), 2.99 (m, 3H), 3.18 (d, 1H, J = 22.5 Hz), 3.52 (s, 1H), 3.60 (g,
1H, J =6.0 Hz), 3.74 (dd, 2H, J = 20.0, 15.5 Hz), 3.85 (d, 1H, J = 5.5 Hz), 4.12 (m, 4H),
4.94 (dd, 0.7H, J=11.0, 3.0 Hz), 5.00 (dd, 0.2H, J = 11.0, 3.0 Hz), 5.31 (d, 0.2H, J= 3.0

Hz), 13.96 (s, 0.2H); *C NMR (data for ketone form only, 125 MHz, CDCl,) d 4.8, 6.8,
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13.9, 16.19, 16.24, 17.7, 23.2, 24.9, 30.5, 40.5, 41.5, 42.5, 49.7, 59.1, 62.7, 62.8, 65.9,
75.9, 84.6, 165.8, 174.2, 178.2, 195.1; HRMS (ES|) caculated for C,H,N,O,SiP

[M+H]" 591.2867, found 591.2871.

Li
AY

@]
Bn" 0 J(
OH > N" %o
PivCl, Et3N; |
s 72 BN

1,
50 76%

Imide 72. Triethyl amine (2.0 mL, 0.01435 mol) was added drop-wise to a stirred
solution of 1-adamantane acetic acid (50) (2.2106 g, 0.01138 mol) in 80 mL of THF at -
78°C. To this solution, 1.5 mL of pivaloyl chloride was added drop-wise, and stirred at -
78°C for 15 minutes. The solution was subsequently warmed to 0°C for 45 minutes and
returned to -78°C. A separate flask was charged with 3.2219 g of (49-4-benzyl-1,3-
oxazolidin-2-one (35) (0.01818 mol) and equipped with a stir bar. Lithium
Oxazolidinone 35 was dissolved in 40 mL of THF and cooled to -78°C. This solution was
treated drop wise with 9.0 mL of n-butyllithium (2.59M in hexanes) and stirred for 5
minutes. This solution was added to the reaction mixture via cannula, and stirred at -78°C
for 15 minutes. The solution was warmed to room temperature and stirred for 1 hour. The
reaction was quenched with 82 mL of 1 M potassium bisulfate. The resulting solution
was extracted three times with Et,0. The combined organic extracts were washed with
saturated agueous sodium bicarbonate and brine, and dried over Na,SO, and concentrated

in vacuo. Purification by flash chromatography on silica gel (elution with 100% CH,Cl.)
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afforded 3.0354 g (76% yield) of imide 72. [a]?, = -1.7 (c = 0.53, acetone); 'H NMR
(500 MHz, CDCl,) 8 1.70 (s, 12H), & 1.97 (s, 3H), 8 2.69 (t, 1H, J = 11.65 Hz), 5 2.82
(g, 2H, J = 13.88 Hz), § 3.35 (d, 1H, J = 13.20 HZ), 8 4.13 (S, 1H), § 7.13 — 7.42 (M, 5H);
C NMR (125 MHz, CDCl,) & 28.88, 34.14, 36.98, 38.34, 42.47, 47.09, 55.67, 65.96,
127.51, 129.16, 129.63, 135.71, 153.75, 171.53; HRMS (ESI) calculated for C,,H,;NO,

[M+H]* 354.2069, found 354.2045.

o 0 O] 0
KHMDS, Mel, THF
NJ<O - NJ<O
\\/ Me k/
Bn Bn

72 76% 51

Imide 51. A round bottom flask was charged with 17.5 mL of NaHMDS solution (0.6M
in toluene). The flask was equipped with a magnetic stir bar and 25.75 mL of THF was
added. The resulting solution was cooled to -78°C. A separate flask was charged with
3.0354 g of imide 72 (0.00859 mol). This flask was equipped with a stir bar and 57.25
mL of THF was added. The resulting solution was cooled to -78°C and added to the
NaHMDS solution via cannula. After 1 hour, 1.60 mL of iodomethane (0.02576 mol) was
added drop-wise to the stirred reaction mixture. The solution was warmed to room
temperature, and quenched with saturated aqueous solution of NH,Cl. The pH of the
agueous layer was adjusted to 2 with 1 M HCI. The resulting mixture was extracted three
times with ethyl acetate. The combined organic extracts were washed with saturated
agueous NaHCO,, saturated aqueous Na,S,0,, and brine, and dried over MgSO,, and

concentrated in vacuo. Purification by flash chromatography on silica gel (elution with
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hexanes.ethyl acetate 9:1) afforded 2.3896 g of imide 51. [a]**°, = +40.1 (c = 5.0,
acetone); 'H NMR (500 MHz, CDCI.) & 1.18 (d, 3H, J = 7.01 HZ), 1.51 — 1.85 (m, 12H),
2.01 (s, 3H), 2.79 (dd, 1H, J = 9.70, 13.31 Hz), 3.31 (dd, 1H, J = 3.12, 13.32) 3.83 (g,
1H, J = 6.99 Hz), 4.69 — 4.78 (m, 1H), 7.22 — 7.42 (m, 5H); *C NMR (125 MHz, CDCl,)
0 11.61, 28.93, 35.90, 37.28, 38.21, 39.67, 45.88, 55.89, 66.02, 127.63, 129.25, 129.81,
135.80, 153.81, 176.59. HRMS (ESI) calculated for C,H,,NO, [M+H]* 368.2226, found

368.2202.

o 0
N//(O LiBH, THE E\‘/\OH
-

Me .
Bn Me

51 38% 52

Alcohol 52. A stirred solution of imide 51 (1.1948 g, 0.00327 mol, in 30 mL of THF)
was cooled to 0°C. To this solution, 0.20 mL of MeOH was added, followed by 3.50 mL
of LiBH, solution (2M in THF, 0.00700 mol). After stirring for 2 hours at 0°C, the
solution was warmed to room temperature, and stirred for an additional 4 hours. The
reaction mixture was washed with 20 mL of aqueous 2M NaOH, and stirred until both
phases were clear. The organic phase was separated and the agueous layer was extracted
three times with Et,O. The combined organic extracts were washed with H,O and brine,
dried over Na,SO,, and concentrated in vacuo. Purification by flash chromatography on
silica gel (elution using 30% Et,0O in pentanes) afforded 0.2379 g (37.5% yield) of pure
acohol 52. [a]*?, = +110.16 (c = 0.64, acetone); '"H NMR (500 MHz, CDCl,) § 0.91 (d,

3H,J=6.9 Hz), 1.12-1.26 (m, 2H), 1.58 (ddt, 12H, J = 7.08, 7.08, 12.12, 32.82 Hz), 1.95
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(s, 3H), 3.36 (dd, 1H, J = 8.46, 10.38 Hz), 3.84 (dd, 1H, J = 3.91, 10.42 H2); *C NMR
(125 MHz, CDCl,) & 11.03, 28.81, 34.24, 37.43, 40.01, 46.21, 64.56;, HRMS (ESI)

calculated for C,,;H,,0 [M]* 194.16707, found 194.16516.

@\ﬁ OH bMP E\lﬁ\o

Me Me

52 71% 73

Aldehyde 73. A round bottom flask was charged with 0.0404 g of alcohol 52 (0.208
mmol), and equipped with a magnetic stir bar. Dichloromethane (1.0 mL) was added to
the flask, and the resulting solution was cooled to 0°C. This solution was then treated
with 0.1406 g of dess martin periodinane (0.3315 mmol). After 5 hours, the reaction was
guenched with saturated agueous NaHCO, solution, washed with saturated aqueous
Na,S,0,, and extracted three times with Et,0. The combined organic extracts were dried
over MgSO, and concentrated in vacuo. Purification by flash chromatography (elution
with hexanes.ethyl acetate 4:1) afforded 0.0282 g (70.5% vyield) of pure aldehyde 73.
[0]?*7, = +36.86 (C = 0.64, acetone); *H NMR (500 MHz, CDCl,) & 1.00 (d, 3H, J = 7.02
Hz), 1.60 — 1.78 (m, 12H), 2.01 (s, 4H), 9.82 (dd, 1H, J = 0.93, 3.46 Hz); *C NMR (125
MHz, CDCl,) § 7.45, 28.40, 35.18, 36.84, 39.99, 56.21, 206.76; HRMS (ESI) calculated

for C,;H,,0 [M]* 192.15142, found 192.15038.

(e}
PhsPCHCO,Me
Xo N OEt

Me PhMe Me Me
73 56% 53
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Ester 53. (Carbethoxyethylidene)triphenylphosphorane (0.2000 g, 0.5519 mmol) was
added to a stirred solution of aldehyde 73 (0.0233 g, 0.121 mmol) in toluene (1.5 mL).
The flask was equipped with a water condenser, and the mixture was stirred at reflux
overnight. Ice-cold Et,O was added, and the mixture was filtered. The filtrate was
collected and concentrated in vacuo. Purification by flash chromatography (elution with
5% ethyl acetate in hexanes) afforded 0.0187 g (55.9% yield) of pure ester 53. [a]**°, =
+23.47 (c = 0.85, acetone); '"H NMR (500 MHz, CDCI,) 6 0.89 (d, 3H, J = 6.88 Hz), 1.30
(t, 3H, J = 7.12 Hz), 1.45 — 1.72 (m, 12H), 1.82 (d, 3H, J = 1.43 Hz), 1.95 (s, 3H), 2.13
(dd, 1H, J = 6.87, 10.99 Hz), 4.19 (qd, 2H, J = 1.04, 7.11, 7.08, 7.08 Hz), 6.73 (dd, 1H, J
= 1.44, 10.99 Hz); ®C NMR (125 MHz, CDCl,) & 12.81, 13.13, 14.47, 28.81, 35.70,
37.36, 39.84, 43.71, 60.52, 126.95, 145.44, 168.68; HRMS (ESI) calculated for C,gH,0,

[M+H]" 277.2168, found 277.2168.

o)
DIBAL-H
X OEt - o OH
Me Me CHzCl Me Me

53 700% 54
Alcohol 54. A stirred solution of ester 53 (0.0152 g, 0.0550 mmol) in CH,CI, (0.55 mL)
was cooled to -78°C and 0.165 mL of DIBAL solution (1 M in toluene, 0.165 mmol) was
added drop wise. After stirring for 1 hour, the reaction was quenched with 0.10 mL of
methanol, and stirred for 5 minutes. Then, 0.10 mL of brine solution was added, and the
resulting mixture was warmed to room temperature. Sodium sulfate was added to the

flask, and the solution was diluted with 3.0 mL of Et,O. The resulting solution was stirred
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for 30 minutes, filtered, and washed with Et,O. The solution was dried over MgSO, and
concentrated in vacuo to afford 0.0128 g (quantitative yield) of alcohol 54. [a]*', =
+10.08 (c = 1.82, acetone); *H NMR (500 MHz, CDCl.) § 0.84 (d, 3H, J = 6.78 Hz), 1.29
(s, 1H), 1.43 — 1.54 (m, 6H), 1.55 — 1.71 (m, 9H), 1.94 (s, 3H), 2.01 (dg, 1H, J = 10.4,
6.9 Hz), 4.02 (s, 2H), 5.33 (dd, 1H, J = 1.25, 10.44 Hz); *C NMR (125 MHz, CDCl,) &
14.02, 14.19, 28.88, 35.41, 37.49, 39.78, 42.35, 69.60, 129.56, 133.84; HRMS (ESI)

calculated for C,H,O [M]"* 234.19837, found 234.19706.

(6]
DMP
N OH > N H
Me Me Me Me

54 67% 55

Aldehyde 55. A stirred solution of alcohol 55 (0.0170 g, 0.0730 mmol) in CH,CI, (0.50
mL) was cooled to 0°C, and 0.0462 g of Dess-Martin periodinane (0.109 mmol) was
added. After stirring for 5 hours, the reaction was quenched with the addition of saturated
agueous NaHCO, solution and washed with saturated agueous Na,S,03 solution. The
organic layer was separated, and the aqueous layer was extracted three times with Et,O.
The combined organic extracts were dried over MgSO, and concentrated in vacuo.
Purification by flash chromatography on silica gel (elution with 10% ethyl acetate in
hexanes) afforded 0.0114 g (67.2% yield) of aldehyde 55. [a]*®, = +6.17 (c = 0.34,
acetone); 'H NMR (500 MHz, CDCl,) § 0.96 (d, 1H, J = 6.9 Hz), 1.45 - 1.73 (m, 1H),
1.74 (d, 3H, J = 1.3 Hz), 1.98 (s, 3H), 2.34 (dg, 1H, J = 10.9, 6.9 HZ), 6.46 (dd, 1H, J =

10.8, 1.3 Hz), 9.41 (s, 1H): C NMR (125 MHz, CDCl,) § 9.73, 13.03, 28.75, 35.84,
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37.28, 39.87, 44.01, 138.56, 158.40, 195.79; HRMS (ESI) calculated for C,H,,ONa

[M+Na]* 255.1725, found 255.1725

O OBn

B 0 H]\H OH O OBn
;
NH Me Me 21 BrM
TiCly, Ti(OiPr)y, ProNEt Me Me
57 700% 74

Ketone 74. Ti(OiPr), (ditilled prior to use, 0.415 mL, 1.408 mmol) was added to a
stirred solution of TiCl, (distilled prior to use, 0.46 mL, 4.224 mmol) in dichloromethane
(4 mL) at 0 °C. The resulting solution was stirred for 10 min, warmed to room
temperature, diluted with dichloromethane (4 mL), and transferred into a stirred solution
of (2R)-1-(benzyloxy)-2-methylpentan-3-one 21 (1.06 g, 5.12 mmol) in dichloromethane
(8 mL) at -78 °C. Hunig's base (0.99 mL, 5.7 mmol) was then added dropwise, and the
resulting solution was stirred for 30 min at -78 °C. A solution of aldehyde 57° (1 mL,
6.14 mmol) in dichloromethane (3 mL) was added dropwise, and stirring was continued
for 1 h. The reaction mixture was quenched with saturated aqueous solution of NH,Cl
and warmed to room temperature. Phases were separated, and the agueous phase was
extracted with diethyl ether. The combined organic layers were washed with brine, dried
over MgSO, and concentrated in vacuo. The residue was heated to 30 °C under vacuum
(0.5 torr) for 1 hr to afford 1.89 g (quantitative yield) of ketone 74. [a]23% =-0.3 (¢ =
1.0, CHCL3); *H NMR (500 MHz, C,D) d 0.76 (d, 3H, J = 6.5 Hz), 1.00 (d, 3H, J= 7.5
Hz), 1.50-1.58 (m, 1H), 1.61-1.70 (m, 1H), 2.36-2.42 (m, 2H), 2.54-2.61 (m, 1H), 2.76-

2.81 (m, 1H), 2.86 (dd, 1H, J = 4.5, 1.5 Hz), 3.05 (dd, 1H, J = 8.5, 5.0 Hz), 3.45 (t, 1H, J
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= 9.0 Hz), 3.97-4.01 (m, 1H), 4.07 (d, 1H, J = 12.0 Hz), 4.12 (d, 1H, J = 12.0 HZ) 5.29 (s,
2H), 7.07-7.20 (m, 5H); 3C NMR (125 MHz, C,D,) d 9.2, 13.5, 32.6, 38.5, 44.7, 51.6,
69.2, 73.5, 117.0, 127.9, 128.3, 128.7, 134.9, 138.0, 216.5; HRMS (ESI) calculated for

C,sH,s0;NaBr [M+Na]* 391.0885, found 391.0879.

OH O OBn Me:NBH(OA OH OH OBn
BFW 4 ( 0)3 > BTW
Me Me Me Me
74 73% 75

Diol 75. A solution of Me,NBH(OAC), (2.922 g, 11.12 mmol) in amixture of MeCN (10
mL) and AcOH (10 mL) was stirred 30 min at room temperature, cooled to -40 °C, and
treated with a solution of ketone 74 (0.821 g, 2.224 mmol) in MeCN (7 mL). The
resulting solution was stirred 22 hrs at -25 °C, warmed up to room temperature, and
stirred additional 1 hr. The reaction mixture was quenched with saturated aqueous
potassium sodium tartrate and extracted twice with diethyl ether. The combined organic
extracts were washed with saturated agueous NaHCO,, brine, dried over MgSO, and
concentrated in vacuo. Purification by flash chromatography on silica gel (elution with
hexanes.ethyl acetate 4:1) afforded 0.603 g (73% yield) of diol 75. [a]?40p = +6.1 (c =
1.4, CHCI3); '"H NMR (500 MHz,) d 0.84 (d, 3H, J = 7.0 Hz), 1.02 (d, 3H, J = 7.0 H2),
1.56-1.80 (m, 3H), 2.09-2.17 (m, 1H), 2.45-2.53 (m, 1H), 2.59-2.65 (m, 1H), 3.46 (t, 1H,
J=9.0Hz), 357 (m, 1H), 3.67 (dd, 1H, J = 9.0, 4.0 Hz), 3.90 (s, 1H), 3.95 (m, 1H), 4.43
(d, 1H, J = 2.0 Hz), 4.52 (s, 2H), 5.40 (s, 1H), 5.62 (s, 1H), 7.29-7.37 (m, 5H); *C NMR
(125 MHz, CDCl,) d 11.4, 13.7, 32.8, 35.5, 38.1, 38.3, 69.9, 73.6, 75.9, 824, 116.7,
127.7, 127.9, 1285, 134.5, 137.1; HRMS (ES!) calculated for CH,,O,NaBr [M+Na]*

393.1041, found 393.1032.
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Me Me

r > R
Br s

Me Me
Me Me

75 95% 58

Acetonide 58. A solution of diol 75 (0.05 g, 0.1347 mmol) and 2,2-dimethoxypropane
(0.08 mL, 0.674 mmol) in dichloromethane (1 mL) was treated with PPTS (severd
crystals). The reaction mixture was stirred 3 hrs at room temperature and concentrated in
vacuo. Purification by flash chromatography on silica gel (elution with hexanes:ethyl
acetate 9:1) afforded 0.052 g (95% yield) of acetonide 58. [a]?4% = -6.0 (¢ = 1.0,
CHCl3); *H NMR (500 MHz,) d 0.87 (d, 3H, J = 6.5 Hz), 1.03 (d, 3H, J = 7.0 Hz), 1.28 (s,
3H), 1.31 (s, 3H), 1.60-1.66 (m, 2H), 1.85 (m, 1H), 1.96 (m, 1H), 2.41 (m, 1H), 2.55 (m,
1H), 3.25 (dd, 1H, J = 7.0, 5.5 Hz), 3.35 (dd, 1H, J = 9.0, 7.0 Hz), 3.58 (dd, 1H, J = 9.0,
5.0 Hz), 3.74 (m, 1H), 4.47 (d, 1H, J = 12.0 Hz), 4.51 (d, 1H, J = 12.0 Hz), 5.42 (s, 1H),
5.60 (s, 1H), 7.25-7.39 (m, 5H); *C NMR (125 MHz, CDCl.) d 12.6, 14.4, 23.5, 25.6,
29.1, 36.9, 37.7, 38.0, 68.0, 72.2, 73.1, 76.5, 100.4, 116.9, 127.4, 127.6, 128.3, 134.4,

138.8; ;: HRMS (ES) calculated for C,,H.,0,NaBr [M+Na]" 433.1354, found 433.1356.

1. #BuLl; THF,
o O OBn AcN(Me)OMe

BFW 2. PPTS
Me Me

58 56%, 2 steps 59

OBn

Alkene 59. A solution of acetonide 58 (0.023 g, 0.056 mmol) in THF (1 mL) was treated

dropwise with a solution of tert-BuLi (0.065 mL, 0.112 mmol, 1.7 M in pentane) at -78
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°C. The reaction mixture was stirred 5 min and treated with N-methoxy-N-
methylacetamide (0.012 mL, 0.112 mmol). The resulting solution was stirred 10 min,
guenched with aqueous HCI (1 N solution) and warmed up to room temperature. The
resulting solution was extracted with Et,O, and the organic phase was dried over
anhydrous MgSO, and concentrated in vacuo. The resulting ketone was dissolved in
MeOH (1 mL) and treated with PPTS (several crystals). The reaction mixture was stirred
overnight and evaporated. Purification by preparative TLC on silica gel (development
with Hexanes:AcOEt 4:1) afforded 0.01 g (56% yield over two steps) of alkene 59.
[]249 = +10.8 (c = 1.0, CHCl3); *H NMR (500 MHz,) d 0.71 (d, 3H, J = 7.0 Hz), 1.02
(d, 3H, J = 7.0 Hz), 1.38 (s, 3H), 1.54 (m, 1H), 1.93-2.05 (m, 2H), 2.15-2.24 (m, 2H),
2.26-2.34 (m, 1H), 3.30 (dd, 1H, J = 9.0, 7.5 Hz), 3.56 (dd, 1H, J = 11.0, 2.0 Hz), 3.73
(dd, 1H, J = 9.0, 5.5 HZ), 4.06 (m, 1H), 4.48 (d, 1H, J = 11.5 Hz), 4.52 (d, 1H, J = 11.5
Hz), 4.93 (s, 1H), 5.01 (s, 1H), 7.26-7.35 (m, 5H); *C NMR (125 MHz, CDCl,) d 12.0,
15.6, 21.4, 27.3, 28.0, 34.1, 34.9, 70.7, 71.5, 73.1, 74.6, 98.6, 110.0, 127.3, 127.4, 128.3,
138.9, 150.6; HRMS (ESI) caculated for C,H,O.,Na [M+Na]" 339.1936, found

339.1938.

OBn

59 53% 60

Epoxide 60. A solution of alkene 59 (0.127 g, 0.4 mmoal) in dichloromethane (2 mL) was

treated with m-CPBA (0.184 g, 0.8 mmol, 75% purity). The reaction mixture was stirred
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overnight and diluted with Et,O. The resulting suspension was washed with agueous
NaOH (1 N solution), saturated agueous Na,SO,, and brine. The organic phase was dried
over anhydrous MgSO, and concentrated in vacuo. Purification by flash chromatography
on silica gel (elution with hexanes.ethyl acetate 9:1) afforded 0.07 g (53% yield) of
epoxide 60. [a]23% = +52.5 (c = 0.6, CHCl3); *H NMR (500 MHz,) d 0.80 (d, 3H, J =
7.0 Hz), 1.03 (d, 3H, J = 7.0 Hz), 1.18 (s, 3H), 1.67-1.89 (m, 3H), 2.04-2.14 (m, 2H),
2.30 (m, 1H), 2.64 (d, 1H, J = 5.5 HZ), 2.78 (d, 1H, J = 5.0 Hz), 3.27 (dd, 1H, J= 9.0, 7.5
Hz), 3.70 (dd, 1H, J = 9.0, 5.5 Hz), 3.78 (d, 1H, J = 11.0 Hz), 4.02 (m, 1H), 4.47 (d, 1H,
J=12.0 Hz), 4.50 (d, 1H, J = 12.0 Hz), 7.25-7.37 (m, 5H); *C NMR (125 MHz, CDCl.)
d 12.8, 15.9, 20.7, 22.7, 27.1, 34.2, 35.0, 51.6, 58.9, 70.5, 71.3, 73.1, 76.4, 98.2, 127.42,
127.43, 128.3, 138.7; HRMS (ESI) calculated for C,H,,O,Na [M+Na]* 355.1885, found

355.1882.

opn He(1atm), Pd/C, THF

60 93%
Alcohol 76. A mixture of epoxide 60 (0.06 g, 0.18 mmol) and palladium on carbon (0.05
g, 10% w/w) in THF (1.8 mL) was vigorously stirred under hydrogen atmosphere
overnight. The resulting suspension was filtered through Celite and concentrated in
vacuo. Purification by flash chromatography on silica gel (elution with hexanes.ethyl
acetate 1:1) afforded 0.04 g (93% yield) of alcohol 74. [a]**%, = + 67.9 (c = 2.0, CHCl,);

'H NMR (500 MHz,) d 0.77 (d, 3H, J = 7.0 Hz), 1.09 (d, 3H, J = 7.0 Hz), 1.18 (s, 3H),
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1.63-1.68 (m, 1H), 1.72-1.87 (m, 3H), 2.10 (m, 1H), 2.31 (m, 1H), 2.64 (d, 1H, J = 5.0
Hz), 2.76 (d, 1H, J = 5.0 Hz), 3.50 (dd, 1H, J=11.5, 4.5 Hz), 3.85-3.90 (m, 2H), 4.06 (m,
1H); *C NMR (125 MHz, CDCl.) d 12.5, 15.2, 20.5, 22.8, 26.7, 34.6, 35.0, 51.4, 58.5,
63.3, 70.2, 78.6, 98.5; HRMS (ESI) calculated for C;;H,,O,Na [M+Na]* 265.1416, found

265.1418.

76 46% 61

Aldehyde 61. A mixture of acohol 76 (0.035 g, 0.157 mmol) and NaHCO, (0.2 g, 2.4
mmol) in dichloromethane (1.5 mL) was treated with Dess-Martin periodinane (0.1 g,
0.24 mmol) at room temperature. After 2 hrs, the reaction was quenched with saturated
agueous solution of Na,S,0, and saturated agueous solution of NaHCO, and stirred for
15 min. Phases were separated, and the agueous phase was extracted with diethyl ether.
The combined organic layers were dried over MgSO, and concentrated in vacuo.
Purification by flash chromatography on silica gel (elution with hexanes.ethyl acetate
4:1) afforded 0.016 g (46% yield) of aldehyde 61. [a]*, = + 88.5 (c = 1.5, CHCl,); 'H
NMR (500 MHz,) d 0.82 (d, 3H, J = 7.0 HZ), 1.18 (s, 3H), 1.20 (d, 3H, J = 7.0 H2), 1.75
1.85 (m, 1H), 2.15 (m, 1H), 2.23 (m, 1H), 2.45 (m, 1H), 2.64 (d, 1H, J = 5.0 Hz), 2.80 (d,
1H, J = 5.0 HZ), 4.06 (m, 2H), 9.77 (d, 1H, J = 2.5 Hz); *C NMR (125 MHz, CDCl.) d
11.4, 12.7, 20.8, 22.4, 27.4, 34.6, 47.9, 51.2, 58.1, 70.2, 76.3, 98.4, 204.3; HRMS (ES)

calculated for C,,;H,,0,Na[M+Na]* 263.1259, found 263.1255.
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Ph3PC(Me)CO,Et

PhMe, A

61 84%
Ester 77. A solution of adehyde 61 (0.015 g, 0.0625 mmol) and

(carbethoxyethylidene)triphenylphosphorane (0.113 g, 0.313 mmol) in toluene (0.6 mL)
was heated at 110 °C for 2 hrs. Purification by flash chromatography on silica gel
(elution with hexanes:ethyl acetate 4:1) afforded 0.017 g (84% yield) of ester 77. [a]**,
=+41.2 (c = 1.7, CHCL,); *H NMR (500 MHz,) d 0.74 (d, 3H, J = 7.0 Hz), 1.05 (d, 3H, J
= 7.0 Hz), 1.20 (s, 3H), 1.28 (m, 3H), 1.71-1.97 (m, 7H), 2.09 (m, 1H), 2.63 (d, 1H, J =
5.0 Hz), 2.71 (m, 1H), 2.80 (d, 1H, J = 5.0 Hz), 3.80 (d, 1H, J = 11.0 Hz), 3.98 (m, 1H),
4.19 (m, 2H), 6.85 (d, 1H, J = 10.0 Hz); *C NMR (125 MHz, CDCl,) d 12.5, 12.7, 14.2,
16.7, 20.9, 22.5, 27.4, 34.9, 35.0, 51.3, 58.5, 60.5, 70.3, 77.0, 98.1, 128.0, 141.9, 168.1;
HRMS (ES!) calculated for C,gH,,OsNa[M+Na]* 347.1834, found 347.1835.

OEt
1. DIBAL-H, CH,Cl,

2. Dess-Martin
Periodinane

77%

Aldehyde 62. A stirred solution of ester 77 (0.015 g, 0.046 mmoal) in dichloromethane
(0.5 mL) was treated with DIBAL-H (0.11 mL of 1 M solution in toluene, 0.11 mmol) at
-78 °C. After 1 h, the reaction was quenched with MeOH (0.1 mL), then treated with
brine (0.1 mL). The resulting mixture diluted with diethyl ether, dried over anhydrous

MgSO, and concentrated in vacuo. The resulting crude alcohol was dissolved in
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dichloromethane (0.5 mL) and treated with solid NaHCO; (0.077 g, 0.91 mmol). The
resulting suspension was treated with Dess-Martin periodinane (0.039 g, 0.092 mmol),
stirred for 30 min at room temperature, and quenched with saturated agueous solution of
Na,S,0, and saturated aqueous solution of NaHCO,. After 15 min, the reaction mixture
was extracted twice with diethyl ether. The combined organic extracts were washed with
brine, dried over MgSO, and concentrated in vacuo. Purification by flash
chromatography on silica gel (elution with hexanes.ethyl acetate 4:1) afforded 0.01 g
(77% yield over two steps) of aldehyde 62. [a]*%, = + 39.8 (c = 1.7, CHCL,); 'H NMR
(500 MHz,) d 0.77 (d, 3H, J = 7.0 HZ), 1.12 (d, 3H, J = 7.0 HZ), 1.24 (s, 3H), 1.71-1.85
(m, 6H), 1.89 (m, 1H), 2.14 (m, 1H), 2.65 (d, 1H, J = 5.0 Hz), 2.82 (d, 1H, J = 5.0 H2),
2.93 (m, 1H), 3.87 (dd, 1H, J = 11.0, 2.0 HZ), 4.00 (m, 1H), 6.66 (d, 1H, J = 10.0 Hz),
9.43 (s, 1H); ®C NMR (125 MHz, CDCl,) d 9.3, 12.6, 16.7, 21.0, 22.5, 27.2, 35.1, 35.2,
51.3, 58.4, 70.2, 77.0, 98.3, 139.4, 154.2, 195.4; HRMS (ES!) calculated for C,;H,,O,Na

[M+Na]* 303.1572, found 303.1573.
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9 Solvent

10 Temperature

11 Pulse Sequence

12 Number of Scans

13 Receiver Gain

14 Relaxation Delay

15 Pulse Width

16 Acquisition Time

17 Acquisition Date

18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest
Frequency

22 Nucleus

23 Acquired Size

24 Spectral Size

\alue
E:/ NMR Spectra/ 500-1/
37/ fid
500-1
97/10/ 17, #5, 122.5mg
UXNMR, Bruker

Analy tische Messtechnik
GmbH

ajurkiew

spect

CDCI3

300.0

zgdc

500

8192

3.0000

8.0000

1.5000
2011-03-04T11:35:57
2011-03-04T11:31:10
125.76

37594.0
-9374.6

13C
56390
131072

a 2 8 243 o - o @ ]
i | Y 20T T TP
|
(@) 0
A
Me a.—/\
Bn
I
51
| | |
|
|
|
|
T T T v | v T . T v T T T v T T T v T v v T v T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 40 30 20 10

f1 (ppm)
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5
6
7
8
9

Parameter
Data File Name
Title

Comment
Origin

Owner
Site

Spectrometer
Author

Solvent

10 Temperature
11 Pulse Sequence

12 Number of Scans

13 Receiver Gain

14 Relaxation Delay

15 Pulse Width

16 Acquisition Time
17 Acquisition Date
18 Modification Date

19 Spectrometer

Frequency

20 Spectral Width
21 Lowest

Frequency

22 Nucleus
23 Acquired Size

24 Spectral Size

\alue
E:/ NMR Spectra/ 500-1/
29/ fid
AM
97/ 10/ 17, #5,122.5mg
UXNMR, Bruker

Analytische Messtechnik
GmbH

ajurkiew

spect

cDCi3
300.0

zg

32

64

3.0000

9.0000

3.0000
2011-01-31T13:33:00
2011-03-02709:28:38
500.13

8012.8
-1519.5

1H
24038
65536

7.26

Me
52

OH

S

S

J

/

y

7.5

1026 4
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Parameter
1 Data File Name

2 Title
3 Comment
4 Origin

Owner

Site
Spectrometer
Author
Solvent

10 Temperature

w e N,

11 Pulse Sequence

12 Number of Scans

13 Receiver Gain

14 Relaxation Delay

15 Pulse Width

16 Acquisition Time

17 Acquisition Date

18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest
Frequency

22 Nucleus

23 Acquired Size

24 Spectral Size

\alue
E:/ NMR Spectra/ 500-1/
32/ fid
AM
97/ 10/ 17, #5, 122.5mg
UXNMR, Bruker

Analytische Messtechnik
GmbH

ajurkiew

spect

CDCI3

300.0

zgdc

20

4096

4.0000

8.0000

3.0000
2011-01-31T14:51:00
2011-03-02T09:29:00
125.76

18797.0
-0.4

13C
56390
131072

OH
Me

52

7741
77.16
77.16
76.91

{

—64.56

—46.21

™\-40.01

—~~37.43

324

—28.81

11.03

T

f1 (ppm)
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Parameter
1 Data File Name

2 Title
3 Comment
Origin

E

Owner

Site
Spectrometer
Author

Solvent

10 Temperature

11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width

16 Acquisition Time

w e N n;

17 Acquisition Date

18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest
Frequency

22 Nucleus

23 Acquired Size

24 Spectral Size

\alue

E:/ NMR Spectra/ 500-2/
93/ fid

500-2

UXNMR, Bruker
Analytische Messtechnik
GmbH

root

spect

CDCI3

294.7

zg

32

57

10.0000

5.3500

2.9999
2011-03-14T04:28:42
2011-03-14T10:28:44
499.87

10000.0
-2018.8

1H
29999
65536

9.82
9.82
9.82
9.81

{

L

73

Me

7.26
7.26

<7

B ot

2.00
1.74
171
1.66
1.65
1.65
1.01
101
1

1

¥
&
=]

T
e
(=]

4400 =
12.47-

T
10.5

9.5

9

T

.0

85

8.0

7.5

T

7.0

— T T T T T T T 7
65 60 55 50 4
f1 (ppm)

5 40 35

T T
3.0 25

T
20 15

1.0 05

0.0
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Parameter
1 Data File Name

2 Title
3 Comment
4 Origin

Owner

Site
Spectrometer
Author

Solvent

10 Temperature

11 Pulse Sequence
12 Number of Scans
13 Receiver Gain

14 Relaxation Delay
15 Pulse Width

16 Acquisition Time

0 e N O,

17 Acquisition Date

18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest
Frequency

22 Nucleus

23 Acquired Size

24 Spectral Size

\alue

E:/ NMR Spectra/ 500-1/
42/ fid

500-1

97/ 10/ 17, #5, 122.5 mg
UXNMR, Bruker

Analy tische Messtechnik
GmbH

jschwans

spect

CDCI3

300.0

zgdc

500

8192

4.0000

8.0000

1.5000
2011-03-10T09:28:56
2011-03-14T07:29:40
125.76

37594.0
-9428.0

13C
56390
131072

—206.76

73

Me

76.92
76.67

7717

<

56.21

\35.18

—-39.99
— —36.84

—-28.40

7.45
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Parameter

1 Data File Name

2 Title
3 Comment

4 Origin

Owner
Site

5

6

7 Spectrometer
8 Author

9

Solvent
10 Temperature
11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date
19 Spectrometer
Frequency
20 Spectral Width
21 Lowest
Frequency
22 Nucleus
23 Acquired Size
24 Spectral Size

\alue
E:/ NMR Spectra/ 500-2/
82/ fid
500-2

UXNMR, Bruker
Analy tische Messtechnik
GmbH

root

spect

Acetone

294.8

zg

32

51

10.0000

8.0000

2.9999
2011-02-23T05:31:13
2011-02-23T12:31:14
499.87

10000.0
-2018.8

1H
29999
65536

9 EERR ARRRR2NN BNONNA3IRE3B TR STTSENRRS
~ [r- - RT-RT-] B i I I I R e R B B T B B B B e B B I B I I = I =]
_ S RN T ity N
|
I / \ \\ , 1
(@]
~N OEt
Me Me
_ 53
__
11 ]
N . J <__~>..Lfll.
T J. T N = T
$ ] ] 8888 8 =§
S S - - oeh e P ~N
T T T T T N T T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.5 3.0 2.5 2.0 1.5 .0 0.5 0.0
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Parameter
1 Data File Name

2 Title
3 Comment
Origin

Ey

5 Owner

6 Site

7 Spectrometer

8 Author

9 Solvent

10 Temperature

11 Pulse Sequence

12 Number of Scans

13 Receiver Gain

14 Relaxation Delay

15 Pulse Width

16 Acquisition Time

17 Acquisition Date

18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest
Frequency

22 Nucleus

23 Acquired Size

24 Spectral Size

\alue
E:/ NMR Spectra/ 500-1/
36/ fid
500-1
97/ 10/ 17, #5, 122.5mg
UXNMR, Bruker

Ana lytische Messtechnik
GmbH

ajurkiew

spect

CDCI3

300.0

zgdc

600

8192

4.0000

8.0000

1.5000
2011-02-28T09:56: 14
2011-03-02709:29:26
125.76

37594.0
-9398.2

13C
56390
131072

2 5 a 3295 o RERE & sag
8 g ] RRR¢ g gang g o
_ _ RV VST N
|
o
N OEt |
Me Me
53
|
|
|
|
|
T T T N T T T T T T T T T T T T T T T T T T T | T
170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10
f1 (ppm)
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Parameter
1 Data File Name

2 Title
3 Comment

4 Origin

Owner
Site

5

6

7 Spectrometer
8 Author

9

Solvent
10 Temperature
11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date
19 Spectrometer
Frequency
20 Spectral Width
21 Lowest
Frequency
22 Nucleus
23 Acquired Size
24 Spectral Size

\alue
E:/ NMR Spectra/ 500-2/
92/ fid
500-2

UXNMR, Bruker
Ana lytische Messtechnik
GmbH

root

spect

coci
294.9

g

32

32

10.0000

8.0000

2.9999
2011-03-08T05:50:27
2011-03-08T12:50:30
499.87

10000.0
-2018.3

1H
29999
65536

] PR 3 388588 aas 2088 RNRATTeRRRE1
_ oy _ e N 5 T 5 RS S
f | /Y
N OH
Me Me
54
|
|
# I > AL
uK T e e i T
& ] 88 8/=8 ]
(=] i - mMm (= -] ™M
T L] T T . T T . T T T v T . T v T b T ' T b T '
7.5 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
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Parameter

1 Data File Name
2 Title
3 Comment

4 Origin

5 Owner

6 Site

7 Spectrometer
8 Author

9 Solvent
10 Temperature
11 Pulse Sequence

12 Number of Scans

13 Receiver Gain

14 Relaxation Delay

15 Pulse Width

16 Acquisition Time
17 Acquisition Date
18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest
Frequency

22 Nucleus

23 Acquired Size

24 Spectral Size

\alue

E:/ 46/ fid
E:

UXNMR, Bruker
Analytische Messtechnik
GmbH

jschwans

spect

CDCI3

300.0

zgdc

600

8192

3.0000

8.0000

1.5000
2011-03-15T08:26:07
2011-03-15T07:37:30
125.77

37594.0
-9398.1

13C
56390
131072

—133.84
-—129.56

Me

110 100

39.78
37.48
37.43
35.41
1419

14.02

77.41
77.16
77.16
76.91
-—69.60
42.35
39.84
—28.88

£
/
1
<
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Parameter
1 Data File Name

2 Title
Origin

w

Owner
Spectrometer
Temperature
Pulse Sequence
Number of Scans
Receiver Gain

10 Relaxation Delay
11 Pulse Width

12 Acquisition Time
13 Acquisition Date
14 Modification Date

15 Spectrometer
Frequency

16 Spectral Width

17 Lowest
Frequency

18 Nucleus

19 Acquired Size

20 Spectral Size

w e N

\alue
E:/ all nmr/ AM 5001/ 48/
fid
AM

UXNMR, Bruker
Analy tische Messtechnik
GmbH

jschwans

spect

300.0

zg

16

256

10.0000

9.0000

3.0000
2011-03-16T13:31:00
2011-04-19T14:55:30
500.13

8012.8
-1519.3

1H
24038
65536

-—9.41

\
7

7.26
6.47
6.46
6.45
6.44
2.37
2.36
2.35
2.35
2.34
2.33
2.32
231

{15% -1
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)

Parameter
Data File Name

Title
Origin

Owner
Spectrometer
Temperature
Pulse Sequence
Number of Scans
Receiver Gain

L0 Relaxation Delay
11 Pulse Width

12 Acquisition Time

13 Acquisition Date

14 Modification Date

L5 Spectrometer

Frequency

16 Spectral Width
|7 Lowest

Frequency

18 Nucleus
19 Acquired Size
20 Spectral Size

\alue
E:/allnnmr/ AM 5001/ 50/
fid
AM

UXNMR, Bruker
Analytische Messtechnik
GmbH

jschwans

spect

300.0

zgdc

650

8192

3.0000

8.0000

1.5000
2011-03-16T18:41:00
2011-04-19T14:55:36
125.76

375%4.0
-9397.7

13C
56390
131072

—195.79

-—158.40

Me

55

—138.56

Me

3 95 R LTS
Il TAMNULD
NSNS T MmN
¥ =,

—13.03

~—8.73

L L L L L L L
9 80 70 60 50 40 30 20
f1 (ppm)
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”.

|

ik

OH O OBn
w_./:\/\</x{

Me Me

74

T

™

s

ks 1
78 70 65

ke

5.5

2 P T ;
50 45 40 35 un Mm M.n

8

Fr T

5y (8 (s

i

Current Data Parameiers
HAME scl238
EXFKO 1
FROCHD 1

FZ - Acguisition Parameter
Date_ 20071118
Tine 17.36
IHSTRUM Rpech
PROEHD % mm FAQNP 1H/
FULPROG g

™ 44998
SOLVENT fal a1

] ]
fi] a

fo 7500000 Hz
FIDRES 0.1666T4 Hz
A 2.9999166 se
RG 2z8

(= 4 BE. 66T us-
DE 71.43 ug
™" 295.1 K
Bl 1.00000000 se
™0 1

zzzzzzzz CHANNEL [l ssssa=
WOC1 18

Pl 12.00 us
FL1 0.00 di
SFa1 5001335009 My

Fi - Processing parameters

SL 16384

aF 500, 1300446 MH
Liv g EM
S55B (1]
LE 0.30 He
e -]

PC

o
1.00
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4] MOoOMCoE-Mm o
2 BORNNSRE 55 8888 Se
JA n& rm qm . ﬂ” nd e =g uwy P~ = Ul i mm
w =F 0 00 0 [~ 0~ - . R, .
m p s e o - oo Pl i B RHPY
OH OBn
Me Me
74
T T | T T T T T T 1 T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

Current Data PATARELars

HAME
EXPEO
FROCHO

™
SOLVENT

HE

stl23R
2

- Aequisicion Paramester
Date_
Tima
IRSTRIRE
FPRIBHD
FULFRDG

20071118
17.50
spect

5 m=a PROND 1H/

TG
65786
CEDE
Lon

4
¥2894.TIE Hz
0.500026 Hz
0., 3399972 se

295.6 K
3.00000000 se
0.03000000 se
2.90000010 s«

1

zxzx CHANMEL Fl zzeoew

13c
8.00 us
1.00 4B
125.7728799 HH

BO.OD us
16.50 dB
iT.00 &6
0.00 4B
500,1325006 MH

¥ - Processing paramaters

51
SF

WD

EEB
LB
GH
PC

131072
1257577644 HH
EM
a
0.30 Hz
0

L.40
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MO OEArE SN A TN ANT O amno oD o <oy
B R R I T e R T I e e T e . i A T R =T = R ]
MAaYWUYgneagmA oGO~V ON= 90 LA AR~ OODO0
[ T T T T T B B - R T T T T T T O T B I O T R I B e e e B B B B e B |

BN -

OH OH OBn

wﬂ/Hﬁ\\//(\\H//M\\)//ﬂ\\L
M

e Me

75

=

rrT— | B T I T T | I T T T
8 T 31 5 4 3 2 1 CRm

= o e 2] [l |oo] e || o] | L] ]

i+ [k} L A T S e lsa] Lol B L) kol (L=

I~ (] foc] e Ot O Lo L el = L ]

= il el G el B tled] b=t e b

o1

Nl
[
PL1
SFO
g%
5F
WO
EBEB
L=
o]
PC

stl1lO0SRI0LD
1

1

20LO0L0DE
14,49

spacr

S QNP 1H

0
THOT.50Y HE
0, 166671 HE
1.999%804 sec

12

EB6. 600 EAHs

4.50 usec
100.0 K

1.00000000 e

CEARMEL: fi memmmms
14
900 asec
o.040 ds
500, 1235000 MHz
65516
5001300006 HHz
[+ 4

o
0.10 Hz
o

.00
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R HAME #E1L0BEZOLO
G e -l o = O o B FHC 2
— A U O AD (=R K- oo - o o LD PROCHD 1
X Fowe £ o = o8 ~ Data_ 20301006
PR R £ M Wity e ﬂHTE “hu
e o I~ [~ W L B M W | - PROMED 5 mm QNP 1R
/__,_._fh_\x ff._ﬂx.q //_:,\\ ,_:L_ PULPROC zgdc

D EOE02

SOLVENT CTC13

HE %

D5 4

M 30303031

FIDRES . 500013

A0 . 999FEI0

G 16384

OH OH OBn ™ 16,500
= = 7.50
Br T T 300.0
3 2. 00000000

dil S.03000000

Me Me ssssssssssss CHARNEL [1
Wl 13

Pl d.00

PLL 3,00

75 sFol 125, 1715724
............ CHAMNEL 12

CPOPRGE waltzlh

e M

POPOE g, B0

PL2 120, 00

PL12 20.00

5F02 504.1138000

5L IXTER

5F 1257578015

WE EH

= [

Lo 1.00

= o

P 1.40

NEETREIeu |

S TR = Pt T T
200 180 160 140

T
120 1040 g0 &0 40 20 ppm

He
e
a8C

B
L

RoC
[

TEmEE
asa
Mz
mxmEE
UEFT
R

HHz
MHz

He
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Current Data Paramatars

BABME sEl244
EXPRO 1
FROCRD 1
F2 = Aogquisition Parameber
Date_ 20071129
Tise 12.21
INSTRUM spact

PROBHD 5 mm PARBO BB-
PULFROG

=g
™ 44998
SOLVENT ccll

] ]

oS ]
St T500.000 Hz
FIDRES 0.166674 Hz
AD 2.55599166 me
o] a2

o Gh.B6T uss
DE 6.00 us
TE 295.0 K
ol 1.00000000 se
DO 1
zz=eesss CHAMNEL f£1 ssszc=s
w1 1H

Pl 11.80 us
FLL 0.00 4B
arol 5001335009 MM
F2 - Procossing paramsters
51 LE3Rg

aF 500.1300073 HWH
Wi EH
HEB o
LB 0.30 Hz
GI a

FC 1.00
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138.753
134.433

128.329
127.552
127 .448

il

116.947
100.360

Me Me

0”0  0Bn

Br

!

Me Me

58

T
140

T
130

T
120 110 100 a0

29.096
25.563
23.528

Cugrent Daca PacramaLars

HAME stlldd
EXFXD F4
FROCHO L
F2 - Acquisition Parameter:
Daga_ 20071129
Tine 12.28
IHSTAW spact
PROBHD 5 mm PABBD BBE-
PULFROG AT
D E5TH6
SOLVENT Loe o
M5 i2
[rg 1]
Sl I2894.738 Hz
FIDRES 0.500026 Hz
A 0.9399972 mac
] 2050
] 15.200 use
LE &.00 ume
TE 295.7 K
ol 1.00000000 soc
dil 003000000 sac
DELTA 2.90000010 sec
TOO 1
=xzzzaz== CHANHEL [l sszsm=:z
HOCL 13c
Pl 7.50 usg
FL 0,50 B
arol 125.7728799 MH:
mzazzsaz CHAMNEL Fl sazazm
CPDPRE2 walczlé

1 1H
FCPD2 B0 00 use
P12 17.60 dB
PL1} LE. 0D 4B
PL2 -2.00 dB
SFOZ 500.1325006 MH:

F2 - Processing paramctors
51 131072

BF 125.757TTa90 Mia
WD EM
B0 o
LB 0.30 Hz
] o
PC 1.40
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OBn

59

|
e —

L adll

25

Fm 70 B35 ma 55 50 45 40 35 30 25

g9 8 BEEE R

T T T T T ML Rl e e o T

2.0@
201

Current Data Paramebers
HAME st1250
EXPHO 1
FROCRD 1

FI - Acquigition Parameter:
Date_ 20071204
Tima 185.39
INSTEIM Epact
FROBED 5 mm PAQHF 1H/
FULFROG 0

TD LTELT]
SOLVENT CoCl3

H5 |

ng L]
i T500.000 Hz
FIDRES 0166674 Mz
f.le] 2.9998166 ae
o] 50.8

Ol B6.BBT usg
DE 71.43 us:
TE 295 0. K
=} L.0DODODDD A
o 1

=zzza=zz CHANMEL fl ===s==

SFOL 500. uwwmn_n_m_ HH

F? - Procassing paramaters
51 16384
5F 500.1300084 HE
WD EM
558 a
LB 9.30 Bz
G L}
BC 1.64
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=k = L it . - — Mo HO
-_.._.J.. % H“Hu._ M % %‘%MEMME MO ie o M Current Data Parameters
- . o] MO oo =W oMM Wwo HAKE selind
= (= =] L=l el (=] - . a ow e a s w EXPRO 7
e Mo r e et @ - A0 e O - e e FROCHD 1
= oA - & e T T el e
i Fl = Rofpaisicion Paranster
Daka_ 20071204
Tima 12.38
IHSTRLM apect
FROBHD 5 mm PAQHEF 1H/
FOLPROG zgpe
T 63TEE
SOLVENT cocll
NS 3z
DS 4
SWE 12894.738 Hz
FICGRES 0.500026 Hz
A ___..mmu.uw.uu EE
RE 2050
OBn o 15,200 us
DE G.00 us
TE 2%5.6 K
nl 300000000 =a
dii @.03000000 e
DELTA £.20000D010 sa
TIMy 1
ssssssss CHANBEL [l s=ss=s
MUY 13c
Fl &.00 us
59 Ll 1.00 4B
SFol 125.77287%% M
smrmsees CHAMNEL 2 s=ss=s
CPOFRGE waltzle
HUC2 in
PCFD2 A0.00 s
PLEZ 16.50 dB
PL11 17.00 dB
PLZ 0.00 48
EFO2 S00.1325006 MH
| F2 - Proceseing paramabters
BT 131092
SF 125. 7577090 MH
WIN EM
S5B a
LB 0.30 Mz
GB 0
BC 1.40

RAAARaaGd batdties hadieiiin AAb bbbl bl hankbiid vy

150 140 130 120 110 100

.
g
3
.
g
3
g
-
E
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i

OBn

r=

U

™"

- i |
q_.m 4.9 m.m 6.0 mm mn ___—.m hb _.w.m 30 25 20 15

g

E

T

B (58 & (g9 leske ea

Current Data Paramacars
HAME sEL2ST

EXFND 1
PROCHD 1
FZ = hequisition Farameter
Date_ 20071210
Time 10.44
INSTEIM Spatt

FROEBHD 5 mm PRONP 1N/

PULPROG 0
TD 44995
SOLVENT cocll

HE -]

nz (&}
Wl TEDG. 000 Hz
FIORES 0.1L666T4 Hx
A0 2 9939166 so
RO 128
oW 66,667 use
DE T1.43 us
TE 294.9 K
m 1. 00000000 e
TOO 1
rrmrmEmE CHAMNEL £] =zszaa=
HOCL 11

Pl 12.00 us
PL1 o.on 48
SFO1 S00.133500% MM
F2 - Processing paramaters
SE LELE4

1 4 500.1300085 MH
WoW EH
] a

LB 0.30 M=z
] L]

FC 1.00
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iB.715
128.328
127.434
127.423

1

_r""'ﬁr'-r._

98.154

284
77.029

77
£ — T6.TT6

OBn

- 76,415
——— 73.100
\\_?1.272
70.464

58.937

51.603

| Rahtanans TrrerTerer ) e Ty

140 130 120

_
110

_.
100

a0

40

27.055
22.694
20.665
15.889
12.780

M) AR LYY bbbt Lt

30 20 ppm

Curremt Data Parameters
HAME st1257
EX[HRO 2
PROCRD 1

F2 - Aoquisitlion Paramster
Date_ 20071210
Tlme 10.51
THSTRLM spect
FRODHD 5 ma PAQNF 1HS
FULPROG ZURa

D 55786
SOLVENT CIC13

HS T

05 &
SWH J2R94.7I8 Mz
FIDRES 0500026 Hz
A 0.9999972 8@
RG 2050

[+ 15 200 us
oE 6.00 ua
TE 295.31 K
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