E191: Total Synthesis of Phainanoid A Solution

o 1 A, Mg then methacrolein 4 MeC(OEt); CO,Et
" Me ~ cat. AcOH, 155°C Me Me
em)LH 2 B, Hg(OAc)y, heat | ~ > M_\\
> OH 5 Et0,C”7 “Me
0" Me
methacrolein 3 ﬁ/ MgBr LDA, THF ,chair-like*
conformation

12
13

D, nBuLi

TMSCI, HMDS, imi.

A

8 03, MeOH/DCM then DMS, rt

9 Bu,Si(OTf),, 2,6-Lutidine

14
15
16

m-CPBA, NaHCO3;, DCM

AlMe,/AlMe,Cl (1:1), DCM

TIPSOT(, 2,6-lutidine

17 TBAF, AcOH

C then Cu(NOg), + 3 H,0

10 H,0,, THF

11 MOMCI, DIPEA, TBAI

Mn(OAc)s - 2 H,0, Cu(OAC); -
6 EoH nt

7  LiAlH,, Et,0, rt

H,0

? >
TEMPO, NaCIO
18 «gr. NaHCO,
19 TESCI, imidazole
Comp. A NB Comp. B Mevo\/ 4 Johnson-Claisen rearrangement
' 5 Claisen condensation
10 Schonecker oxidation
(Baran modification)
c c | > c D I 0/> 15 Semipinacol rearrangement
omp. omp.
N/ NH \[(\/Lo 29 Masamune-Roush variation
of the HWE reaction
1J. Xie, X. Liu, N. Zhang, S. Choi, G. Dong JACS 2021, 143, 19311. A|/\_<\|L Sparr Group Seminar
21 A. Natsanov, L.Chen, G. Gill, G. Pattenden J. Chem. Soc., Perkin Trans. 1, 1996, 45. DX Universify 26.10.2022

/TXIN of Basel

Daniel Moser



E191: Total Synthesis of Phainanoid A Solution

E, LDA
20 then Comp., THF

21 TBAF, AcOH, THF

23 KHMDS, PhNTf,, THF

Pd/C, H,
24 then
Pd-QPhos-G3, Cs,COg3, toluene, 70°C

22 DMP, NaHCO;3

30 Ni(cod),, LiBr, Et;N, MeCN, rt

31 DMP, NaHCO;

32 TBAF, AcOH

25 KHMDS, PhNTf,, THF

26 TBAF, AcOH, THF

‘ OTMS 27 TsCl, EtsN, DMAP, DCM

28 HCI, AcOH, H,0, 60°C

A

29 F, DIPEA, LiCl, MeCN

o)
MeONHMe*HCl  'BuO_ O
DCI, DCM \E/IOL
’ o ’o\
wOwe |
Me n-Buli  'BuO___O o Me
Cp,ZrCl, AMe, Me S4 P OoTBS
E then |, . I\%\/OTBS
: TBSCI, imid. S5 Cat'T?_fFo/,‘_"‘z gMo
: S6 TBAF
Phainanoid A ; S7 TFA,DCM
(. J
; o
S8 TMSCI, imid.
: - and
; S9 (Et0),POCI, LDA, THF
. HO R
: HO Me
i L]
: TFA, DCM
1 J. Xie, X. Liu, N. Zhang, S. Choi, G. Dong JACS 2021, 143, 19311, N Sparr Group Seminar
21 A. Natsanov, L.Chen, G. Gill, G. Pattenden J. Chem. Soc., Perkin Trans. 1, 1996, 45.  >D{ < Universify 26.10.2022

/TXIN of Basel Daniel Moser



( J. Chem. Soc., Perkin Trans. 1, 1996, 45-55 ]

A _ MeC(OEt);
o] Mg OH EtOCH-chl-é,a It-lg(OAc)z, CH2=C(Me)MgBr ve ot AeOh,
Me\")‘\H then SM W _ | Me - | 155°C
1 2 N 3 OH 4
o 80 %
Et0,c7 >
LDA, THF
70 %
5
'Bu,Si(OTH), 03, MeOH/DCM Mn(OA<:3 2 H,0 C02EtM . Me
O 26-Lutidine O then Cu(OAc), 2o
DCM, rt DMS, rt - FOHt \=
e
9 8
99% chair-like*
76% i
’ single 50 % conformation
diastereoisomer
B o
then j
Cu(NO3); 3 H,0 o
H,0,, THF c
TMSCI, HMDS
MOMCI, DIPEA :
TBAI ’DCM nBulLi, THF/toluene imidazole, DCM, rt
76% ’ > omMom———> By, o OMOM ———> Bu
1 12, Si~0"wme B
88% Bu 6970 Bu Shielding of the
LSi-face”
m-CPBA
NaHCO;
o 0 DCM, rt
TIPSOTH, 14
2,6-lutidine O™ AlMey/AlMe,Cl (1:1) 65%
B DCM DCM, -25°C
17 Bu, 07 : 15
75% Si%o Me 80% ,Re-face epoxidation®
Bu

single
diastereoisomer

[ J. Xie, X. Liu, N. Zhang, S. Choi, G. Dong JACS 2021, 143, 19311. N Sparr Group Seminar
21 A. Natsanov, L.Chen, G. Gill, G. Pattenden J. Chem. Soc., Perkin Trans. 1, 1996, 45. Z<|>:<|>Z Universify 26.10.2022
/XN of Basel Daniel Moser



TEMPO, NaClO

57%

TBAF, AcOH KBr, NaHCO4 TESCI, imidazole
e DCM, H,0, 0°C D
_—
18 19 20
82%
KHMDS, PhNTf,
T TBAF, AcOH
THF
B
24 22
25 Pd-QPhos-Gj3 cat.
Cs,COg3, toluene, 70°C
o o
] KHMDS, PhNTf, TBAF, AcOH TsCl, Et;N
o THF THF DMAP, DCM
*—OTIPS
‘ﬁ Me 26 27 28
. : OMOM 70% 65%
° HCI, AcOH, H,0
60°C
29
80%
D, DIPEA D, DIPEA
LiCl, MeCN LiCl, MeCN
31 30

57%

Ni(cod)y, LiBr
EtsN, MeCN, rt
32
DMP, NaHCO3
then
TBAF, AcOH
33

[1J. Xie, X. Liu, N. Zhang, S. Choi, G. Dong JACS 2021, 143, 19311.

N\ Sparr Group Seminar
21 A. Natsanov, L.Chen, G. Gill, G. Pattenden J. Chem. Soc., Perkin Trans. 1, 1996, 45. (>
/

26.10.2022

S
< University
<IN Daniel Moser

of Basel



