Total Synthesis of Bryostatin 3
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1) Ko0s04°2H,0 (1 mol%)
(DHQD),PHAL ( 2 mol%)
K3[Fe(CN)gl, KoCO3, NaHCO;
MeSO,NH,, -BuOH:H,0 (1:1)
0 °C, 84%, 86% ee

-
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2)1, CSA, DCM, 0 °C, 85%

1) hint: (R,R) product obtained
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a) n-BulLi (2 eq.)
TMEDA (1 eq.)
Et,0, 55 °C

then DMF (1 eq.)
- 78 °C, then TESCI

5 days, 72%

=

-

b) 3, t-BuLi, Me,Zn
Et,0, - 78 °C
then aq. NaHSO4

3) DIBAL-H, Et,0, -78 °C, 69%
4) [PPh3CH,l]l, NaHMDS,
THF/HMPA, - 78 °C, 70%

5) methylpropiolate (2), LDA
then ZnBr,, PdClydppf (10 mol%),
THF, 60 °C, 76%

6) K20sO4°2H,0 (25 mol%)
(DHQ),PHAL ( 60 mol%)
K3[Fe(CN)g], KoCO3
NaHCO3;, MeSO,NH,
t-BuOH:H,0 (1:1)

0°C, 90%, 3:1dr

-

c) 4, Cu(ll) Isobutyrate (7 mol%)
t-BuOLi (7 mol%), 5 (9 mol%)
THF, - 30 °C, 86%, 98% ee

(25eq.),-78°Ctort
67% (o} o}
N @:PHPIQ
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F
+ 7) [CpRu(MeCN)3]PFg

(10 mol%), acetone, rt

OTBS 48% (brsm 87%)

literature known 6

8) NBS, DMF, 0 °C, 88%
9) PPTS, MeOH, 0 °C to rt, 80%
10) AgNO3, THF/H,0, 0 °C to

rt, 87%

-

9) hint: transesterification involved

7) hint: tetrahydropyran moiety formed



11) fragment C,

. . . Pd(OAc); (5 mol%)
TDMPP: tris(2,6-dimethoxyphenyl)phosphine  Tppvpp (7.5 mol%)

benzene, rt, air free

then ZrCly
(250 mol%) then AuCI(IPr) (10 mol%)
MeOH, 0 °C to AgSbFg (20 mol%)
rt, 80% CH,Cly, rt
- -
J
three operations AuCI(IPr): Chloro[1,3-bis
in one pot (2,6-diisopropylphenyl)
imidazol-2-ylidene]gold(l)
12) TBSOT, 2,6-lutidine 12) hint: bis-silylated product obtained
CH,Cly, - 78 °C, 60%
13) Me3SnOH, DCE, 80 °C, 80%
14) 2,4,6-CI3PhCOCI, Et3N, THF, rt
then slow addition into DMAP in toluene
40 °C, 96%
15) methylrhenium trioxide MeO,C~ X
urea hydroperoxide, 1-methylimidazole 18) Pd,(dba)3*CHCI3 (20 mol%)
MeOH, rt Xantphos (60 mol%), CO (1 atm)
16) CICH,CO,H, MeOH, rt DIPEA, DMF/MeOH (2:1), 90 °C, 50&
17) 2,4-octadienoic anhydride 19) ag. HF/MeCN
DMAP, CH,Cl,, rt 20) TFA/H,0/CH,Cl,, 60% over 2 steps

22% over 3 steps
16) hint: anti product favored
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Bryostatin 3




