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Total Synthesis of Shagene B

C. Tsukano, R. Yagita, T. Heike, T. A. Mohammed, K. Nishibayashi, K. Irie and Y. Takemoto, Angew. Chem., Int. Ed., 2021, 60, 23106-23111

Me/
j\/> ol B0y,
‘""Me =

o BF4+Et,0, THF, -78 °C

7%

2) A, t-BuONa, acetone,
i-PrOH, EA, 0 °C

Y

3) B, CDCl;, RT
55%
Mechanisms?

12) MeLi, Et,0, RT
13) Ac,0, EtsN,
DMAP, DCM, RT

66%

Hints:

4)

LIHMDS, CH3CN

2) transfer hydrogenation

3) 1,5-hydride shift

9) AllyIMgBr, Et,0, -78 °C
10) TBAF, THF, RT

-
-

14) HG-II, DCM, RT;
86% MeOH/H,0, 50 °C

Structure of HG-11?

11) TBSOTf, 2,6-Iutidine
DCM, RT

68%

8) Rhy(esp),, DCM

r

THF, -78 °C
93%

5) TBDPSCI, Im-H, DMF, RT
6) NaOH, MeOH, RT 56%
7) p-ABSA, EtsN, MeCN, 0 °C

15) Burgess' reag., THF, RT
16) LIHMDS, TMSCI, Et3N,
THF, -78 °C; 1M HCI

—
-

17) H,/Ar, Crabtree's cat.
DCM, RT

26%

18) MeLi, Et,0, 0 °C
19) PDC, DCM, RT

20) HF-Py, THF, RT
21) Ac,0, EtzN, DCM

56%

15) Structure of Burgess'reag.?
17) Structure of Crabtree's cat.?

19) Mechanism?
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Me
ent-Shagene B

-
-

0°CtoRT

77%
(dr 13:1)




Total Synthesis of Peyssonnosol

G. A. Chesnokov and K. Gademann, J. Am. Chem. Soc., 2021, 143, 14083-14088

=

\—Me
Me N
OTBS* j@

TMSO

Peyssonnosol

Me

1) BF 3+OEty, i-PrOH

DCM, -20 °C
91%

Name?

12) PhzPMeBr, KOt-Bu,
THF, 50 °C

2) NaOMe, MeOH, 55 °C;

TBSCI, Im-H, THF, RT
85%

A

13) H,, Rh/Al,O3, EA/MeOH

78%
(dr4.2:1)

12) Name?

10) TPAP, NMO, DCM, RT

3) NaBH4, CeCI3-7H20,
MeOH, 0 °C

-
-

11) PhSiH3, B, Fe(acac)s,
NaHCO3;, MeOH/THF, 0 °C

70%

10) Name?
11) Mechanism?
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4) ZnEty; CHI3, DCM, RT
68%

Names?

5) TMSCI, Im-H, DCM, RT
6) t-BuLi; CuCN; MethallyIBr,
THF, -78 °C —» RT;

TBAF, THF, RT

90%

7) A, PBus, Py, THF, RT
8) m-CPBA, DCM, 0 °C;
NEt;, RT

9) HG-Il, DCM, RT
80%

7-8) Name and mechanism?
9) Structure of HG-1I?




Total Synthesis of (—)-Mitrephorone A

M. J. R. Richter, M. Schneider, M. Brandstatter, S. Krautwald and E. M. Carreira, J. Am. Chem. Soc., 2018, 140, 16704-16710

NMe
2 O 1)(s,5)-1-Np-TADDOL:

Z Meﬁ PhsP=CHy; 1 MHCI
. >
70%

TBSO (88% ee)

Name?

11) p-TolSO ,CCH, LDA

2) LDA; MeO,CCN,
HMPA, THF, -78 °C

3) LIHMDS, TBSOTT,
THF, -78 °C

59%

5) propylene oxide,
PhMe, 190 °C:

THF, -78 °C
93%

., | 12)DmP, tBuOH
52% | 13) Me,CuLi, Et,0, 0 °C

12) Structure of DMP?

9) TESCI, Im-H, DMF, 80 °C

-

—
v

DIBAL-H; 1M aq. HCI

85%

84% 6) MsCl, EtzN, DCM
o

10) DIBAL-H, PhMe,
-78 °C to RT

2%

14) H,, PtO,, EtOH

15) Et,AICN, PhMe
68%

8) //_—\>-SnBu3

Me

n-BuLi; LaClz+2LiCl,
THF, -78 °C

68%

-
-

16) Ghaffar-Parkins cat., H,0,
EtOH, 80 °C; KOH, 170 °C

Names?

r

17) TMSCHN,, PhH/MeOH
18) SeO,, diox., 100 °C

63%
16) Mechanism?

Me
Me_ ! _OH

Me, ||°
ngP—Plt—H
-0 M
- e

Me

Ghaffar-Parkins

catalyst
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(dr1.2:1)
Origin of poor selectivity?

19) TASF, DMF/H,0;
PhI(OH)OTs

65% S
MeOZC\ Me e}

Mechanism?
(-)-Mitrephorone A

7) KCN, DMSO, 80 °C



Total Synthesis of (+)-Cyclobutastellettolide B

Z. Zhang, S. Chen, F. Tang, K. Guo, X.-T. Liang, J. Huang and Z. Yang, J. Am. Chem. Soc., 2021, 143, 18287-18293

Me
| 1) AD-mix-B, -BuOH/H,O
Me. -~ OAc >
2) MsCl, Py, DCM;
Me K,CO3, MeOH

82%

13) Et,Zn, CHaly,
TFA, DCM, 0 °C

-
-

14) conc. HCI

85%
13) Name?

15) EtPPh3Br, n-BuLi, THF, 0 °C
85% | 16) K;OsO,4, NMO, acetone/H,0
17) (COCl),, DMSO, Et3N, DCM

15, 17) Names?

1

8) hv, CHCl3, RT

95%

Mechanism?

3) MsCl, Et3N, LiCl
THF, -40 °C to RT
4) LiCH,CCTMS, THF, 0 °C

y

5) K,CO3, MeOH

76%

6) TIC|4, CHzBFQ

86%

10) m-CPBA, DCM, RT
11) (C4F5)3B, PhMe, RT

O O. Me
j/ o

[

L
SOk
AcO

Me Me

(+)-Cyclobutastellettolide B

-

12) AcN(TMS),, DBU, DMF
70%

9) PivOH, MeC(OEt)s, A;

Mechanism?

7) t-BuLi, DMF, Et,0, -78 °C to RT
8) NaBH,4, THF/MeOH, 0°C to RT

92%
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-
-

AcOH, Ac,0, Et;N, RT
84%

Mechanism?




Total Synthesis of Canataxpropellane
F. Schneider, K. Samarin, S. Zanella and T. Gaich, Science, 2020, 367, 676-681.

oMe 1) NaHMDS, THF, -76 °C; 3) TBAF, THF, 0 °C
TBSCI, to RT; 2) hv (254 nm) 4) Ca(BH,),, DCM, RT
') > > >
OTBS Me Me, THF, RT MeCN, RT 5) MOMCI, DIPEA,
DCM, RT
0 , 70%
71% 73%
Me ) 6) LIAIH4, THF, RT
o} Name: 7) (COCI),, DMSO, Et;N, DCM | 53¢,
8) t-BuOK, THF/t-BuOH, RT
7) Name?
13) PhCH(OMe),, TsOH, MeCN 9) O,, hv, Rose Bengal B
14) L-selectride, THF, -78 °C 10) BHT, KOAc, THF, RT
15) KHMDS, Comins' reag., THF 11) IBX, DMSO, RT
16) CO, Pd(PPhg)s, EtsN, 12) Me;NBH(OAc)s, THF, RT
MeOH, DMF, RT
73% 36%
14) Structure?
17) Mg, MeOH, RT 15) Structure?
18) KHMDS, 18-C-6, Mel, THF, -78 °C 68% 16) Mechanism?
19) LiAlH,4, THF, 0 °C; TBAF, THF, RT °
20) (COCI),, DMSO, Et3N, DCM
Y
21) TiCly, Zn, Py, THF, RT 24) K,CO3, MeOH, 0°C
22) Ac,0, DMAP, Py, DCM, RT 25) Ac,0, DMAP, Py, DCM, RT
23) BrBCat, DCM, 0°C 26) H,, Pd/C, MeOH, RT
37% 29%
Canataxpropellane
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Total Synthesis of Harziane
M. Hoénig and E. M. Carreira, Angew. Chem., Int. Ed., 2020, 59, 1192-1196

Me Me 1) LDA, MeCCCHj,Br, THF
Me0,C._X _~ -
2) Pd(OAc),, BBEDA, PhH

77%
2) Mechanism?

3) MeNHOMe-HCI, MeMgBr, THF

5) BHz*THF, THF: H,0,, NaOH

14) NaHMDS, Comins' reag.
15) Pd(PPh3)s, MeyZn,
THF, 0 °C

16) PPTS, acetone/H,0
17) TBSOTf, 2,6-lutidine

41%
14) Structure?

15) Name and mechanism?
18) DIBAL-H, DCM, 0 °C;
63% aq. NaOH, silica
19) Cul, MeLi, BF3*OEt,,
Et,0, -78 A°C to RT

20) RuCl3, NalO4, DCE/H,0
21) LiIHMDS, THF, -78 °C to RT

-

22) MePPh3Br, t-BuOK, THF
51%

22) Name?

24-26) Names and mechanisms?

Chesnokov and Gademann, Chem. Commun. 2022, DOI: 10.1039/D2CC00926A

4) (CH,OH),, HC(OEt)s, PPTS 6) PivCl, Py, DCM, -78 °C;
. DMP, NaHCO3, DCM
1% 48%
7) Cp,Ti(C3Hs)2, NaHCO3, PhMe;
LiAlH4, PhMe, 0 °C 429
Names and 8) NMO, TPAP, 4A MS, DCM °
mechanisms? 9) K,CO3, MeOH; Ohira-Bestmann
11) ThxBH,, THF; H,0,, NaOH 10) PhyPAUNTf,
12) TPAP, NMO, 4A MS, DCM DCM, -10 °C
13) Et,AICN, PhMe 87%
35%
13) Name? Mechanism?
23) DIBAL-H, DCM, 0 °C ! I\
24) KHMDS, CS,, THF; Mel ' /ZN N=—
> ' PH Ph
25) AIBN, Bu3SnH, PhH, 80 °C :
26) Co(acac)y, O,, PhSiH3, THF ! BBEDA
63% Harziane T TTTTTTTTTTTToTTooTOs



Total Synthesis of Atlanticone C

A. Zech, C. Jandl and T. Bach, Angew. Chem., Int. Ed., 2019, 58, 14629-14632.

Cl

) 2) AllylOCH,ClI,
1) AICI3, 180 °C Na,CO3, DMF 4) hv (350 nm)
87% 3) Mel, NaH, DMF MeOH, RT
65% 60%
Me g
Hint: via [2+2]/

2 name reactions

11) Ac,0, DMAP, Py
OH  12) CrOs, Py, CHCI;

electrocyclic opening/
4 r-electrocyclisation

—
v

5) H,, Pd/C, EA

6) TsSNHNH ,, MeOH,
65 °C
57%

-

H &
Me 19%

Atlanticone C 12) Mechanism?
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13) K2003, ME‘OH/Hzo

7) HBCat, AcOH, CHCl3; NaOAc

8) n-BuLi, t-BuOK; BF(OMe)y; H,0, | 80%

Mechanisms?

9) (COCI),, DMSO, Et3N, DCM;
MsCl, DMAP, H,0, DCM

-
-

10) DIBAL-H, DCM
63%

9) Name and mechanism?




Total Synthesis of (+)-Plumisclerin A

M. Gao, Y.-C. Wang, K.-R. Yang, W. He, X.-L. Yang and Z.-J. Yao, Angew. Chem., Int. Ed., 2018, 57, 13313-13318.

Q BnO OBn
+

1) A, DME/HFIP, 0 °C

67%

’

2) O5; Me,S, MeOH/DCM;

3) LiAlHg, THF, A
4) Me,C(OMe),, PPTS, DCM, RT

L

TsOH, DCM, A
63%

12) Mechanism?

12) Sml,, HMPA
THF/ t-BuOH, -78 °C

13) TBSOTF, Et3N
DCM, RT

10) TsOH, MeOH/H,0, 40 °C
11) TBSCI, Im-H, DMF, RT

5) DMP, NaHCO3, DCM, RT
6) H,, Pd/C, NaHCO3, MeOH, RT

65%
5) Structure and mechanism?

7) LIHMDS, BrCH,CO,Me,
HMPA, THF,

’

0,
-78°C 90%

78%
(dr 3.3:1)

LDA, CICO,Me, THF, -78 °C
DIBAL-H, THF, -40 °C

CSA, PhMe, A

TESOTTf, Et3N, DCM, 0°C

— — — —

18) DIBAL-H, PhMe, -78 °C
19) Ac,0, DMAP, Py, RT

-
’

20) (COClI),, DMSO, EtzN, DCM

59%
(dr 3:1)

20) Name and mechanism?

A

12) PCC, DCM, RT

21) B, L-ProNH,, DCM, RT

8) NaHMDS, Tf,NPh,
THF, HMPA, -78 °C

9) Pd(PPhj),, CO,
DIPEA, MeOH/DMF

51%
9) Mechanism?

’

22) m-CPBA, THF, -78 °C

79%

Chesnokov and Gademann, Chem. Commun. 2022, DOI: 10.1039/D2CC00926A

23) i~-AmMgBr, THF, -78 °C
24) DMP, Py, DCM, RT

FAm  AcO

© H H

25) HF+Py, THF, RT

52%

26) Ac,0, DMAP, Py, DCM, RT

> 7

o *OAc
H
OAc

(+)-Plumisclerin A



Total Synthesis of (+)-Dendrowardol C

H. Wolleb and E. M. Carreira, Angew. Chem., Int. Ed., 2017, 56, 10890-10893.

© 2) L-selectride, THF, -78 °C
Me 1) LDA; BrCH,CO,Et 3) LiAlH4, THF, 0 °C to RT 5) NaOMe, MeOH, A
~,, _Me THF, -78 °C to RT 4) (COCl),, DMSO, NEt;, DCM
W 59%
79% 70%
?
Name: 2) Structure?
4) Name and mechanism? 6) DMP, DCM, RT
6) Structure? , o, | 7) MOMPPh;CI, n-Buli,
7) Name? THF, 0 °C to RT
9) VO(acac),, t-BuOOH :
10) LDA, HMPA DCM, 0°C to RT; 8) XL
THF, 0 °C to RT TMSCI, NEts, DMAP, 0 °C Et,0, -78 °C
53% 76% 56%
(73% brsm) Mechanism?
11) Tf,0, Py
65% i DCM, -78 °C
! | SN E
. 13) TMSCI, NEts, DCM, 0 °C L Me N o
12) LiNp (3.0 eq.) 14) A, HBpin, THF, RT: ! SO \) !
>~ > ; N—Co—N—/ !
2-MeTHF/PhH,10 °C NaBO3+4H,0, H,0, RT: E Me ;i—Pr E
46% ag. HCI, RT E i-Pr !
Mechanism? 38% (+)-Dendrowardol C ] ‘?‘ ____________ :

14) Mechanism?
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Total Synthesis of (+)-Aplydactone

A. J. Burckle, V. H. Vasilev and N. Z. Burns, Angew. Chem., Int. Ed., 2016, 55, 11476-11479.

Me
3) Tf,0, 2,6-lutidine, DCM, -78 °C
Me DS 1) SeO,, t-BuOOH, DCM, RT 4) L-selectride, THF, -78 °C 6) K,CO3
> > —_—
A Me 2 A NBS, CITI(Oi-Pr)s, Hex, -20 °C 5) Ac,0, Et;N, DMAP, DCM, RT HFIP, RT
AcO 36% 46% 54%
4) Structure? Mechanism?
Hint: HFIP facilitates Sy1
7) SOCl,, EtzN, DCM, -95 °C 62%
8) RuCls, NalO4, MeCN/H,0, RT
Me Me
0o . 10) Mg, TiCl,, THF/DCM 9) DBU, PhMe;
' 13) hv (350 nm) 11) SeO,, diox., 80 °C isoprene, Me,AICI
Me™ =< PhH, RT 12) IBX, DMSO, RT 52%
(+)-Aplydactone 98% 16% Name?

(+)-Dactylone )
10) Mechanism?

| N
I Ph)\r A t-Bu
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Total Synthesis of Aplydactone

R. Meier and D. Trauner, Angew. Chem., Int. Ed., 2016, 55, 11251-11255.

5) LIHMDS, CH,NMe,l, THF;
Mel; DBU
1) O3; PPh3, DCM/MeOH 6) DIBAL-H, THF, 0°C
Me Me 2) Zn, AllylBr, THF, 0 °C 7) BnBr, NaH, TBAI, THF 10) A, LDA, THF, -78 °C
EtO,C - - -
2 N 3) O3; PPh3; NaBH,4, DCM/MeOH 8) n-BuSH, MgBr,, Et,0 11) HCI, THF, 60 °C
4) SEMCI, DIPEA, DCM, 0 °C 9) NBS, PPh3, DCM 93%
59% 73% °
2) Name and mechanism?
12) Hg lamp, EAi 55%
16) H,, Pd/C, EtOH
17) TIPSOTY, 2,6-Ilutidine 13) MeOCH(NMey),, THF;
18) H,, Pd(OH), MeOH 15) LDA, Mel, THF p-ABSA, diox., 70 °C
19) LIHMDS, Me(MeO)NH,CI 57% 14) Rayonet (300 nm), EtzN, MeOH
20) PPhg, Iy, Im-H, DCM
479
70% %

14) Name and mechanism?
42%l 21) t-BuLl, Et,0, -115 °C

_____________________________________

OO0 |

Me M - !

22) TBAF, THF S 5 ! 0 S
23) Im,CS, DMAP, THF, 60 °C WBr : /©/ o
24) (-BUON),, BrMe,CCO,H, T AcHN i
PhH, 60 °C : p-ABSA !
30% Aplydactone Neeem - '_o‘ ____________________________ y

24) Mechanism?
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Total Synthesis of Aplydactone

C. Liu, R. Chen, Y. Shen, Z. Liang, Y. Hua and Y. Zhang, Angew. Chem., Int. Ed., 2017, 56, 8187-8190.

)

3) UV (254 nm)

-
-

EA, RT
63%

O
O 1)BrMg , THF;
b 1M HCI, THF
EtO 2) Zn, PrenyIBr, NH,CI
34%
Names?

Me Me
WBr

12) Mn(dpm)s, Ph(i-PrO)SiHs,

4) HCO,Et, NaH, THF, 60 °C;
TsN 3, Et;N, DCM

Y

5) UV, MeOH, Et;N
6) LDA, Mel, THF, -78 °C

66%
4-5) Names and mechanisms?

7) DMP, DCM

7) Structure?  8) TsSNHNH,, EtOH, A

9) Mechanism? 9) NBS, TBAB, K;CO3
diox., 90 °C

50%

-
-

Me

N3
N
2

Aplydactone

t-BuOOH, Hex
43%

Name and mechanism?

Chesnokov and Gademann, Chem. Commun. 2022, DOI: 10.1039/D2CC00926A

10) LiOH, THF;
(COClI),, DMF, DCM:
TMSCHN,, MeCN

11) Rhy(tfa)s, Hex, A
34%

regioselectivity 1:1.5

Names and mechanisms?



