
1) 1 (cat.), 2, EtOH, rt
(76%)

9) Mg, NH4Cl, 0 °C
(85%, d.r. 1:1 at C15)

10) LDBBA, -50 °C
then Rochelle salt (aq.)

(78%, d.r. 20:1 at C15)
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3) 3, AcOH, 4 Å MS
PhMe, 80 °C (68%)

8) isopropyl propiolate, KHCO3,
[Ir(dtbbpy)(ppy)2PF6] (0.5 mol%),
DME, blue LEDs, 35-40 °C

13) 2 M LiOH (aq.),
100 °C; then CbzCl

(83%, d.r. 20:1 at C20)
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2) CH2Cl2/TFA (5:4), rt,
then Et3N, PhMe,
110 °C (60%, 96% ee)
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4) Zn, HCO2NH4, MeOH
5) TsCl, pyridine, CH2Cl2

(61% o2s)

6) TBAF, THF, rt
(90%)

7) 4-toluenesulfinyl
chloride, pyridine,
0 °C rt (90%)

N
Ts

N

20

H

H

O

CO2iPr

H H

N
H

N

15

H

H

O

CHO

H H

H
N
H

N

15

O

H H

H

11) Ph3PCH2OMeCl,
tBuOK, 0 °C; then
HCl, then NaBH4

(51%)

12) (PhSeO)2O, 40 °C
(75%)
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15) MsCl, Et3N (85%)

14) HN(OMe)Me•HCl,
EDCI, Et3N, HOBt

(58% o2s)

16) DIBAL-H, -78 °C (83%)
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17) Method A: Rose Bengal,
MeOH, O2, -20 °C;
then Me2S, rt;
then THF/AcOH/H2O
(2:1:1), rt, (52%)
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Method B: DMDO, acetone,
0 °C; then THF/AcOH/H2O
(10:1:1), rt, (73%)

18) LDBBA, -20 °C
(90%, d.r. 20:1 at C2)

19) NaOH (aq.), 50 °C,
iPrOH (82%)
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