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Asymmetric Synthesis of Cyclopamine
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2) TMSCH,N,, DIBAL-H
3) DMP, 95% over 2 steps

11) AcCl, Ac,0, 65°C
12) NaBH,, EtOH, —20°C
50% over 2 steps, d.r. = 3:1

4)1, 4AMS
then L1 and AgOAc
then 2, 74%, d.r. = 10:1

5) Cu(OAc),, PhSiHg
6) LiIHMDS, Mel
63% over 2 steps
Hint for 4): Vinylogous Mannich

Cyclopamine

13) NaH, BnBr, TBAI
14) HCI (3M)
88% over 2 steps

28) TMSOTY, DCM, 53%
29) Et,NH, 72%

15) TMSCN
16) SOCl,, pyridine

17) DIBAL-H, DCM
51% over 3 steps

7) CAN then HCI
8) NaOH, 50% over 2 steps
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9) BH3*SMe,
then Boc,O
10) NaH, BnBr, TBAI,
61% over 2 steps
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18) C, t-BuLi then E
19) DMP, NaHCO3,
52% over 2 steps
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20) hv, 366 nm, DCE
30 min, 67%

Me| 56) m-CPBA, 60%

27) HCI, 90%

23) Li, NH3
24) PtO,, H,, MeOH
45% over 2 steps

21) LiAlHy, AICI3, 67%
22) Na, NHs, +-BuOH
then HCI, MeOH, 84%

25) Fmoc-OSu, Na,CO3
88%
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