Total Synthesis of (+)-Ginkgolide B

o 1.2eq. 1,3,5-trioxane,
A, PhH, RT, 18h, t-BuLi, CuCN, 3.6eq. TiCly, then C,
then 6M HCI, then B -40°C, 1h 1.25 eq. LDA, cat. Pd(PPh3)4, 1eq. E,
N 0°C, 30min B then TMSCI, EtzN C then MeOH, RT, 12h then PhNTf, D 2.3eq. n-PrNH,, 0.5eq.Cul
_— —_— > > >
70% Et,O DCM , 65% 1,2-dimethoxyethane PhH, 16°C,
_ -78°C to -10°C, -78°C to RT, 4h, 76%
hint 1 3h, 93% hint 2 4h, 80% 1.5 eq.Cy,BH | THF
then AcOH, | 0°C to RT,
then 1M HClI to pH3 | 18.5h, 70%
PDC, ex.TiCly,
HIO4, H,O  HOAc, 3A MS 1.2 eq.HS(CH,);SH  NaOH, PhsCOOH (COCl),, n-BusN
I "DCM,MeOH  DCM H DCM, 0°C 10 min, | acetone, H,0O G "~ PhH, PhMe F
-30°C to RT, 0°C, then RT 40 min, 98% | -30°C, 2h, 86% RT to reflux,
1h, 80% 1h, 75% 3h, 71%
hint 6 .
: 1.56q. NaHMDS, hint 4
then 2eq. K,
CSA, [RT 4.5eq. LTA, 3eq. I, thn 1% CSA in MeOH
MeOH | 80% undesired ring ) ) 1,2-DCE, hv, 10 min. |
closure prod. %
1.9eq. EtoNLi,
J then 2eq. K cat. CSA L 1.3eq. NBS, hv - AgNO; R N O
-25°C to 0°C, DCM. RT, ccl,, 10°C, MeCN,
45min 24h, 75% (02s) 3h RT, 15min 60% 30%
hint 7 hint 8
(o] o 20eq. DBU,
0 I __ o Zn, 20eq. H,0
7 o — N\ HOAC 10PhH:1MeOH,
[o} +JN—, 23°C, 30h
o PhO,S Ph
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(+)-Ginkgolide B 0.5eq. Et;NBn*-Oi-Pr, 2.5eq. py,
R 5eq. Ph;COOH 5eq. PPTS M PDC P
THF, -10°C, 3h, 72% PhCl, 135°C, DCM,
16h, 80% 23°C, 5h

50% from L



7eq. LDA, 7eq. EtCO,Bu, 2.5eq. TBSOTH,

R then R _ 4eq.CSA S 5eq. lutidine 08O py  ex.ly, CaCOs; T
ATHF/THMPA, " DCM,RT, MeCN, RT, " MeOH,RT,
-78°C t0 -30°C, 2h, 15h, 82% 1h, 89% 12h, 40% 02s

then -30°C, 10h, 60%

5eq. BF3-OEtzl?ﬁ]Mé;};'
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