JIAIC'S

JOURNAL OF THE AMERICAN CHEMICAL SOCIETY

pubs.acs.org/JACS
Total Synthesis of (—)-Principinol C

Tianhao Ma, Hao Cheng, Mallesham Pitchakuntla, Weihao Ma, and Yanxing Jia™

M 5: “y,
& HO “OH
HO OH

principinol C (3) grayanotoxin Il (2)
J. Am. Chem. Soc., 2022, 144, 20196.



Me. _oOH

O
OH
Me OH OTES Pauson-Khand
OMOM :
o Me reaction .
HO 5 E— H 7
H Me ®) OTMS
Me H
principinol C (3) 4
cascade
/ reduction/ /
retro-aldol/aldol
,) HH OH ,) H
O H EtO o O
Me Me




A2

cat. Culs-DMS, L1
toluene/2-Me THF

then NCCO,Et

A1

Ph ph

&F‘Phg

F’h Ph

nD ME
o Me

TMS
H

EtO,C

A3

TMS
Br\/
A4

K,CO3
acetone

50 °C
61% (2 steps)

M n(OAC)3'2H20
microwave
DCE, 125 °C
53%

-«

TMS

%

EtO 0O

TMS
A5

1 M HCI
859
THF, RT %

TMS
7

H
EtO

Me
A6

Angew. Chem. Int. Ed., 2020, 59, 15195.



Table 1: Condition optimization for the formation of the oxygenated
Bicyclo[3.2.1]octane System."

\ A \ | \ H
see table ™S
(- —_—
MeO,C \ MeO,C \ -
- A\ . (/[\A MeO;gCéj §>—’
TMS _

. T™MS f O 8
Entry Equiv. of Solvent T [°C] t Yield [96]"
Mnlll
1 6 EtOH/HOAc (9:1) 100 (heat) 3d 23
2 6 EtOH/HOAc (9:1) 100 (MW)  6h 27
3 3 HOAc 100 (MW) 30 min 32
4 3 THF/HOAc (9:1) 100 (MW)  6h 40
5 3 THF 110 (MW)  6h 47
6 3 DCE 110 (MW)  6h 58
7 3 DCE 120 (MW)  3h 60
8 2.5 DCE 125 (MW) 3h 60

[a] Reaction conditions: 7 (0.3 mmol), Mn(OACc);, solvent (3 mL).
[b] Yield of isolated product. TMS = trimethylsilyl, THF =tetrahydro-

furan, DCE =1,2-dichloroethane.
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Section 1.1 Attempts to reduce 7 by using some single electron donor reductants.

1. Smly
2. Li/NH;
H K —> H OH
3. Na/naphthalene
E224x (0] P EE;;\ oH
Me Me
7 8

Section 1.2 Attempts to invert the C14-OH of 8 by retro-aldol/aldol reaction.

Table S1. Attempts of the retro-aldol/aldol reaction of ester 8.

conditions
H 4H —— H 2 OH
Et018 OH EOT &R oH
Me Me
8 9
entry conditions results
1 PPTS, DCM, rt SM recovered
2 p-TSA, DCM, rt SM recovered
3 Et>AICIL, THE, 0 °C - rt decomposed
4 K>CO3, MeOH, rt SM recovered
5 EtsN, MeOH, rt - 60 °C decomposed
6 NaH, THF decomposed
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Section 1.3 Optimization of the cascade reduction/retro-aldol/aldol reaction.

Table S2. Optimization of the cascade reduction retro-aldol/aldol reaction.

conditions
H i OH * H H *
0 HO

ARG i
7 6 11
N yield (%)“

entry conditions p 1 >

] DIBAL-H (5.0 equiv), THF, =78 °C - rt, 12 h - 82 14

2 DIBAL-H (4.0 equiv), THE, =78 °C - rt, 12 h - 80 12

3 DIBAL-H (4.0 equiv), THF, =78 °C - rt, 1 h 12 79 trace

4 DIBAL-H (3.0 equiv), THF, -78 °C - rt, 1 h 33 58 -

5 DIBAL-H (2.5 equiv), THE, =78 °C - rt, 1 h 14 43 -

6 DIBAL-H (3.0 equiv), MeTHF, =78 °C -rt, 1 h 2 69 -

7 DIBAL-H (3.0 equiv), DCM, =78 °C -rt, 1 h - 75 -

8 DIBAL-H (3.0 equiv), toluene, =78 °C - rt, I h - 73 -

“Isolated yield.



DIBAL-H (0.75 equiv)

H L —— macm"‘*H OH * H H*H OH
H T ! H HO HO
OH H OH H
s 2 e Me
10 (pure) 6 1 12
ratio (%)
10 6 11 12
73 16 11 -
The ratio (10: 6: 11: 12) was determined by the crude of "TH-NMR.
DIBAL-H (0.75 equiv)
> H 4H * H /4 OH
THF, -78°C,1h oI/ HO
OH 7 H
Me /\Me
11 12
ratio (%)
10 6 11 12
38 46 10 6

The ratio (10: 6: 11: 12) was determined by the crude of 'H-NMR
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Section 1.5 Optimization of the addition reaction of ketone 16.

Table S3. Optimization of the addition reaction of ketone 16.

o) 0
s omom SOy, MEMOH OMOM
° y o /) H o
16 17
entry conditions i;eﬂ l)f dr’
1 HCCMgBr (2.0 equiv), THF, 0 °C - rt 73 1:3
2 TMSCCLi (2.0 equiv), THF, 0 °C, then TBAF 51 1:4
3 Lithium acetylide ethylenediamine complex, THF, 0 °C - -
4 HCCMgBr (2.0 equiv), toluene, 0 °C - rt 71 4:1
5 HCCMgBr (2.0 equiv), DCM, 0 °C - rt 69 6:1
6 HCCMgClI (2.0 equiv), toluene, 0 °C - rt 93 4:1
7 HCCMgCl (2.0 equiv), DCM, 0 °C - rt 9 6:1
8 HCCMgCl (2.0 equiv), Et2O, 0 °C - rt 49 2:1
9 HCCMgCl (2.0 equiv), MeTHE, 0 °C - rt 71 1:3

“Isolated yield. “Ratio of dr was determined by 'H NMR of the pure isolated product.
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Scheme 3. Synthesis of compound 13.
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a In pure product after purification by column chromatography with correct
spectroscopic data ('H, '*C NMR, IR).” Phth = Phthalimido

Chem. Commun., 2001, 2602.



Section 1.6 Optimization of the Pauson-Khand Reaction.

Table S4. Optimization of the Pauson-Khand Reaction.

TESO Co(CO)s
M;/ oo conditions
7 “otms
5
[RhCI(CO),],
conditions
C5-epi-4
entry conditions yield 4 (%)°

1° C0o2(CO)s, toluene, 40 °C <5
2 Co02(CO)s, toluene, 40 - 60 °C 45
3 Co2(CO)s, toluene, 110 °C 21
4 Co2(CO)g, THF, 40 - 60 °C 20
5¢ Co2(CO)gs, toluene, 40 °C; then NMO, 60 °C -
6¢ Co2(CO)s, toluene, 40 °C; then TMTU, rt -
7€ Co2(CO)s, toluene, 40 °C; then TMAO, rt -
8¢ Co2(CO)gs, toluene, 40 °C; then DMSO, rt -
94 [RhCI(CO)2]2 (5 mol %), CO, toluene, rt - 90 °C -
10¢ [RhC1(CO)2]2 (5 mol %), CO, toluene, 110 °C -
11 -

[RhCI(CO)2]2 (1.5 equiv), CO, toluene, 110 °C
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H
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H
4

“Isolated yield. “Most of dicobalt alkyne
complex was remained. “Dicobalt alkyne

complex was converted back to 5 after

additive was added. “No reaction. “The reaction
was very slow and C5-epi-4 was observed

in a trace amount./C5-epi-4 was obtained in
21% yield.
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