Problem Session (10) - Answer - 2024.8.31  Haruka Fujino

Topic: Synthetic Plan of (+)-Wickerol B Proposed by Inoue Lab Members

1. Introdution

HO,, g 210 14
1.1 wickerols and related natural products @ 1 HO H
10bB) 2
« isolation =
from a fungus (Trichoderma atroviride FKI-3849) 13 5 —OH 5 OH
Qin, L.-P. et al. J. Nat. Med. 2011, 65, 381. 4 “qo
Omura, S.; Shiomi, S. et al. Tetrahedron 2012, 68, 9267. (+)-wickerol B
(a.k.a. trichodermanin A)
* bioactivity
anti-influenza virus acitvity >—H|H
ICsg [ug/mL] against A/PR/8/34 strains: 0.07 (wickerol A) and 5.0 (wickerol B)
~/£OH
« structural features H
a unique 6/5/6/6-taracyclic core (The boat conforamtion of D-ring) (+)-wickerol A

1,3-diaxial interactions between the bridging ring (C6 and C8) and the axial C14-methyl group
three quarternary carbons (two of which are stereogenic)

trans-hydrindane ring junctions
(0] H OOH
* related natural products > H HlH H
trichodermanins C, D, and E 7 HO 7
L OH OH
(modest cytotoxicity) OH OH OH
Yamada, T. et al. Mar. Drugs 2017, 15, 169. H H H
Yamada, T. et al. Mar. Drugs 2019, 17, 480. . . . . . .
trichodermanin C trichodermanin D trichodermanin E

1.2 proposed biogeensis of wickerols
cf. Oikawa, H. et al. Chem. Commun. 2004, 1324.
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2. Past Total Syntheses of Wickerols A and B

Trauner Group (2017) Liu, S.-A; Trauner, D. J. Am. Chem. Soc. 2017, 139, 9491.

t-Bu
1. Ti(Oi-Pr)y, -BuOOH
(+)-DIPT, quant. OTBS 0
OH 2. TBSCI, DMAP TBSO N\ H
W\ imidazole, 93% 3. MegAl, MesAlL “tu M
- AIM (OAr) 10a
Sharpless e(OAN; 81%
geraniol (DT-1) epoxidation DT-2 DT-3
O OH
o Oj-Pr Yamamoto, H. et al. Tetrahedron 1991, 47, 6983.
i-Pr

(+)-DIPT OH O -1-



?TBS 5. K20504, Na|O4 ?H
2,6-lutidine '

6. aq. HCI

7. TBSCI, 92%
4. Me,AICI 8. TBSOTf
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Prins reaction

81% (3 steps)

DT-5

OTBS
/

11. LiAlH,4, 58%

12. Burgess reagent
91%

10. p-TsOH*=H>,0

86%

13.0s0,, NMO, 81%

9. AlBr3, Me3Al

O
DT-7
66% (2 steps)
OTBS
DT-6
OTBS

“op 14 PPha, CoCle

g OH
DT-9

Grainger, R. S. et al. Org. Biomol. Chem. 2012, 10, 4926.

15. MOMCI, 81%
16. i-BusAlH, 97%

19. n-BuyNF, 76%

17. Burgess reagent
18. Mn(OAc);
-BuOOH

OMOM  41% (2 steps)

%OMOM

20. MsCl, 89% H 21. KN(TMS
OMOM 71%
DT-13 DT-14
H
23. LiAlH4, 95%
0 24, KN(TMS), -/ OH
CS,, Mel, 95% 8 28. PhsP=CH, 3
22. MeLi, CuCN 6 IH 25. AIBN, n-Bu3zSnH H 29. Co(acac), wickerol A (31%)
BF3'OEt2 79% PhSIHg, 02
OMOM _— _ - -
65% 26. aq. HCI, 94% H
DT-15 27. Dess-Martin [0]  DT-16 %
95%

3- epl-W|ckeroI A 28%)



Gui Group (2020) Deng, J.; Ning, Y.; Tian, H.; Gui, J. J. Am. Chem. Soc. 2020, 142, 4690.

1. TMSOTf

2. Pd(OAC)z, 02
75%

3. NaBH,
CF3CO,H, 75%

B ——

OH OAc

o 4. MeLi; Ac,0  AcO™
H 2. " H

B ———

84%

5. Sml,, HMPA

B ——

i o
52%

JG-1 JG-2

6. Hy, Pd/C;
K,CO3, 94% 9. i-Pr,NEt
H 7.IBX, 75% 165 °C
T OH 83%

10. Li, NH5, 70%
11. Rh(PPhj)sCl

HBCat;
H NaOH, H,0, s 13. ag. HCI
: I OH —————
: OH 12 pess—Martin [0] O 74%
JG-6 78% (2 steps) JG-7
14. zn, zrcl, HO HO HO
PbCl, H
CH2I2 15, Et2Zn CH,l, _11 16. H,, PtO, U 3N
oo o 55% H
JG-9 JG-10 wickerol B

Vanderwal Group (2023)
Chung, J.; Capani Jr., J. S.; Gohl, M.; Roosen, P. C.; Vanderwal, C. D. J. Am. Chem. Soc. 2023, 145, 6486.

4. [\
o_ 0O
1. [Rh(cod)Cl], 2. TBSCI O.5a NMQB[‘
(R)-BINAP , 3. Rhy(cap)y CuBr+SMe,
AgBF,, Me3Al 5 t-BuOOH \ TMSCI, HMPA
o) et - OH otBs
cyclohexenone CDV-1 60% (3 steps) CDV-2
von Zezschwitz, P. et al. Chem. Eur. J. 2013, 19, 16366.
7. aq. KOH
= . 79% (9 cycles)
zZ” Bf  OFt
” CuCN-2LiCl 10a LiN(i-Pr),
TMSO 5, _5.aq.HOI HCl TMSCI HMPA TMSO CeCls, 84%
H »
: OTBS 2% (2 steps) é OTBS 98% :OTBS
CDV-3 CDV-4

CDV-5 (dr at C10a = 93:7)



9. Sc(OTf),
EtOH, 85%
10. PdCl,, CuCl

; [
~NoTBS :

11. Sml,, HMPA
t-BuOH

H
: Notes  84-89%
CDV-6 (dr = 2:1) CDV-7 (E/Z = 2:1)
O/\.¢
12. SOCl, —
pyridine, 73% H 15. i-Pr,NEt
13. i-BuyAlH, 85% 14. AllylBr, NaH 4 190 °C
s __C s T rJomBs "~ "
82%
CDV-10
X 15. LiAlH4 X
o >6 16. MsCl > 18. n-BuyNF
17. LiBEtsH 19. 0sOy, NalO,

OTBS OTBS

85% (3 steps) 82% (2 steps)

6-epi-CDV-11 (63%) CDV-11 (32%) CDV-12
15'. NaH T

56% (6-epi-CDV-11/CDV-11 = 1:3.2)

- . 21. Et,Zn, CH.l
8 HO 0% 22 o
H 22. Hy, PtO, H
20. HCI - HFIP AcOH, 45% 1
T o /L OH /L OH
H H
CDV-15 wickerol B

Our original synthetic plans are closed to the public.



