E148: Synthesis of (-)-Himandrinel'l & Cephanolide A-D!?]

1) D-proline(4 mol%), PhNO, DCM
then NaBH,, MeOH, 0°C
2) Zn, AcOH, EtOH, 23°C

8) Pd(PPhg),, TICO,
3) TBSCI, imidazole, DMAP,DMF, 0°C \/\/\lj/ THF H,0, 23°C
4) Me;OBF,, proton-sponge, 4A-MS

9) Cul, K,COy,
MeNH(CH,),NHMe, A
5) HCI, MeOH, 23°C oy 10) TBAF, THF
6) SO5-pyridine, iProNEt MMe o 11[))'agépérll_(|12|g?2 |;g%lzl:Et
(o] [Nl \ ) )
DUSD, Oftaly, 237 Mor] BH OTBS 12) TBSOTY, NEts, CH,Cly, -78°C
arkh-Doerng: oT8S O 13) acrolein, GH-15t gen. (10 mol%)
7) CBr,, PPhg, CH,Cly, 0°C Me)\\ Me HC™ Y, CHCL 239, 1h
Ramirez reaction A CH,Cly, 23°C g-OH 14) N,N-Diethylaniline, BHT, MeCN,
then NH,OAc (‘)H 95°C, 7h
NH NalO,
A

15) TiCl,, 4A-MS, CH,Cl,, -78°C
e} benzene, 23°C
AN H then Martin Sulphurane, benzene,
Hy o 23°C
Me H
H OMe

16) B, nBulLi, THF, CuBr-Me,S

O o 47 -78°C

then compound C -78°C

17) NaBH,, EtOH, 0°C
18) CbZ'Cl, K2003,
iPr,NEt, THF, H,0O

21) DDQ, SiO,, MeCN, H,0
22) NaClO,, NaH,PO,, TMSQ
2-methyl-2-butene

Pinnick oxidation

H OMe 23) CH.N,, THF, 0°C

19) TsOH+-H,0, benzene Mé
20) POCl3, DMF, CH,Cl,
Vilsmeier-Haack reaction

O

H
24) TMS-I, OMe ‘OMe OCOPh
2,6-di-tBu-4-Me-pyridine (=)-himandrine
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(e} Me
Me ;
. 8) PCC, Celite, PhH,70 °C
OH 1) TH,O, pyridine, DCM 5) Co(thd),, Op, EtSiH, TBHP o  then2MHCI, THF, 70 °C 0
2) Pd(OAC),, A, DavePhos, 0 Mukaiyama hydration < <
KF, THF <~ thenNiF, DBU, THF, -78°C o o
(0] o~ Me !
3) Pd(OAc),, B, RuPhos 6) Ti(OiPr),Cly, CHy(ZnBr), Me LH , o Ho H
Ve K,COs, PhH/H,0 Me'  tuso H Takai-Lombardo reaction TMSO 8’) PCC, NH4OAc, 4A MS cephanolide C
4) TMSOTf, DIPEA, DCM Barnych-Vatéle modification DCE, 800C ACON Me
(7Ng$%d |rJIeagl\ﬁng o 9') HONH, « HCI, pyridine, 60°C ~ "°
. 0 o JPAIC, Ho, MeOH, 1 then DMAP, Ac,0, rt 0
| g 0
x
A B o c 11™) 1,, PIDA, DCM, 0°C Me'  tuso H
then TBAF, rt
Suarez reaction
e 10) Pd(OAc),, PIDA
7”) SeO,, dioxane, 60°C M 13) mﬁ;\i %SUZSM ?_:’ THF Me 8”) TBAF, THF, rt AcOH/Ac,0, 100°C
o| thenDMP, DCM e )PhMe’ 80 gC” ’ 9”) InClg, Ph,SiHCI 11) K,COg, MeOH, rt
8" Pd/C, H,, MeOH, rt ’ ) (@] 0] DCM, rt 12) Fe(NO3)2 * 9H20, 02,
< ) 2 {O Barton Mc-Combie 1o < 10”) phthaloyl peroxide, HFIP PhMe, 40°C
o} 9™) DBU, THF, rt o o] then sat. ag. NaHCO3, MeOH, rt 13) Tf,0, pyridine, 40°C
Me TMS(ID H 10”’) NaBH,4, MeOH Me , 14" C, HFIP, 800C Me |l| H 14) Pd(dppf)Cl,, NEt;, CO
T™™so H then sat. aq. K,COj, . PhMe/MeOH, 60°C
molecule MeOH, rt cephanolide A then TBAF, rt
after step 6
M M
e HO © o) [e) Me
0 0o MeO
o < < 0
0 0 <o
| |
Me g H Me g H Ve 1
cephanolide B iso-cephanolide B HO
4 3 cephanolide D
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