E256: Synthesis of (+)-randainin D and (+)-barekoxide

asymmetric transfer hydrogenation, Ru cat.

Me

1.) (R,R)-Ts-DENEB (1.25 mol%) Me
HCOOH/Et3N 1:1,15t0 20 °C, 72 h

OTBDPS OTBDPS
: 3.) IBX, NMO, DMSO H

80°C,16h

2.) TBDPSCI, Im, DCM, 20 °C, 18 h

10.) R2, "BuLi, THF, -78 °C, 2 h
then Inter-1, LaCl; * ,LIiClI/THF
-78°C,25h

11.) DMP, DCM
0t020°C, 14 h

SET-based deyhdrogenation of IBX/NMO complex
99.5:05e.r.
79% yield over 2 steps

TBDPSO,
TBDPSO, y

9.)IBX,70°C, 14 h
acetone/water 25:1

Inter-1 (o]

TBDPSO, 12.) Grubbs 11 (10 mol%)
. CPME, 110 °C, 20 h TBDPSO! -
RCM Me" Me OTES
17.) aq, HF
ACN, 20 °C, 30 h
Me
HJ Mé SH Me TBDPSO Me OTES

(+)-randainin D

4.) PBus (7.5 mol%), ag. CH,0O
CHCly/MeOH 1.5:1, 3 h, 20 °C Me

OTBDPS

Me

HO

5.) TESCI, Im, DCM, 20 °C, 14 h
6.) H, (20 bar), Pd/C (10 mol%)
AcONa, EtOAc, 20 °C, 2 h

7.) LaCly * ,LiCUTHF

=<

2-MeTHF, -40 °C, 3 h QTBDPS
8.) R1, TESOT, collidine, DCM Me

01t020°C, 16 h Me)p

o /
TESO
H H
13.) Mn(dpm)s, EtOH Me OH
PhSiHg, Oz, 20 °C, 5 h Y Ve

Me
Mukaiyama hydration TBDPSO Me  OTES

14.) R3, Et;N, DMAP
DCM, —15t0 20 °C, 18 h

o
15.)R4 (5 eq.) “~Me
fac-Ir(ppy)s (1 mol%) o H

456 nm, DMA, 24 h Me L0
16.) DBU, DCM, 20 °C, 20 min 9y Me

TBOPSOME  roee
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Unwanted product from Giese-coupling: 0.

OCs
j\/ 20.) R6, [Ir(dF(CF3)ppy).(dtbpy)IPFg (2 mol%)

H H 18.) R5, Et;N, DMAP HO™g H 456 nm, DMF:DME 1:3, H,0 (10 eq.) H nH
Me OH DCM, —20 to 20 °C, 18 h Me 21.) DBU, DCM, 20 °C, 30 min Me
H Me H Me H . Me
Me 19.) CsF ' Me
TBDPSO Me  GOTES ACN, 70°C, 18 h TBDPSC Me OTE'\ge TBDPSO Me  OTES
protodeoxygenation product
Bu_ 1"
UL
Sln/\
B 0 Buli 0 o
. , 0 | 24)PhySep NaBH, 25.) PheSny, ‘BuLli
O 22)NsCl, EN, O 23.)Pd(OAc), PPhy, LiBr EtOH, 20 °C o THF, -20°C 26.) m-CPBA, DCM
THF, 0 °C, 90 min THF,60°C,1h then AcOH, 0°C, 2 h \ then Inter-2 0 NaHCO3, H,0, rt., 5 h o)
—_— —_—
| 0 | o ~ o] N
SnPhs SnPhg
HO NsO Stille coupling R6 Phse PhSe
Inter-2 R4

SnPhy

29.) )/ (5eq.)

fac-Ir(ppy)s (1 mol%)
456 nm, DMA, 24 h

27.) AMe;, HNMe(OMe) - HCI
DCM, 0°C, 5 h

28.) CIC,03Me, Et;N, DMAP
DCM, 150 20 °C, 14 h

30.) R2, ‘BuLi, THF
-78°C,2h
then Inter-3

31.) Grubbs Il (10 mol%)
CPME, 110 °C, 20 h

Me
/\/& 0
BrMg o
R1 cl )H( Me
o 32.) Znl,, Et3SiH
R3 C,H4Cl,, 20 °C, 48 h

33.) m-CPBA, DCM, 0 °C, 2 h

(+)-barekoxide

Sn 9 -
Me Me o~ YAV
Cl ™S e e
Me
0
R5
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