Exercise 11.01.2024 | Adriana Faraone

pyrroloiminoquinone alkaloid recently
isolated from a North Pacific sponge Tokuyama, JACS 2023, 145, 47, 18233.
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MeO F

HSCH2COOMe, K2CO3 l 1) Mg, AcOH 1) PivCl, EtsN
DMF, rt to 60 2C MeOH, 84% Na CHyCl,
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- /@(\/ _
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70% quant.
Table 92% (2 steps) MeOH
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i -OCOCF i -OCOCF Meo
entry X  solvent time (h) 28 (%) 29 (%) Br <M s Ho e H : °©
1 1  MeCN 14 15 - . CuBrz (Xea) il P 24
S S
2 1 ‘ THF 3 - 56 \ \ solvent, 80 °C TFE
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o 0 Table 87%
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CHE);:;I\BAECN CuBr, diastereomers
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_______ - (+)-31
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Hint on the last step:
N N
7 steps 5 PIFA
I . TMSOTf
N Retrosynthesis? N N
MeO 5 MeO N HFIPH,0  MeO N
(o] 24 Ts 0°C Ts
OMe O
35% 24
Mechanism?
Alternative synthesis:
Stoltz, JACS 2023, 145, 47, 25533.
OMe 1. InCly, Et;SiH,
TsN o s MeOH, 23 °C 1. Pd(dba), (15 mol %)
N | )—NHTFA 2. NBS, THF, -78-23°C XPhos (25 mol %), K,CO; NaOH
N\ L dioxane, 100 °C o THFIEtOH/H,0, 75 °C
49% yield over 2 steps 60% yield
N 2.  TsClL Py 83% yield
15 12 10 CHCl,, 23 °C 18
90% yield
Pd(PPh;), (10 mol %),
1. TBSOT{, Et3N, CH,Cl,, 23 °C 0s0, 2 CDI, DMAP 26 dppe (10 mol %) Ti,0, Et;N
. ~ —_— R
2. DDQ, 2,6-lutidine, PhMe, 0 °C Py, 23 °C CH,Cly, 23 °C THF, 66 °C CH,Cl,, 78 °C
53% over 2 steps _86% yisld 92% yield 94% yield 94% yield
(25% recovered 9) 19 single diastereomer 29
OMe
NaOM
[Cp*Ru(MeCN);]PFg, LiBr DIBAL CAN a0Me —
- MeCI/H.0. 0°C MeOH/THF, 0 °C
NMP, 100 °C CH,Cl,, 78 °C oH theneNH ol ,00 5°c
4 s 2y o
38% yield then TFA, 23 °C 33% over 3 steps
24 Aleutianamine




Solution:
CHO
I
MeO F
HSCH2COOMe, K2CO3 l
DMF, rt to 60 °C
mcozm
MeO S
19
entry X  solvent time (h) 28 (%) 29 (%)
1 1 MeCN 14 15 -
2 1 THF 3 - 56
3 0.3(air) THF 2 - 52
PyHBr3
CHCl3/MeCN CuBr,
69% (0.3 eq)
CHCl4
80 °C, air

51%

1) Mg, AcOH
MeOH, 84%
2) 2 M NaOH agq.

3) DPPA, Et3N;
t-BuOH, reflux

92% (2 steps)

Br OCOCF, .
diastereomers

separation

(+)-31 (R=Ts)

NaBH,
CEC|3'7HQO

MeOH
0°C, 1 h;
HPLC (H*)

39%
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1) PivCl, EtsN
NHBoc _ duant NH,CI_
2) 4 M HCI MeO SPiv
1,4-dixoane 23 N
quant.
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OMe o]
PIFA “OCOCF, 24
HN* -
TFE  Ppivs
N
87% N N
T:
Ho 8 s
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NaOMe
THF/MeOH
0°C, 15 min |
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Synthesis 24:
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CcO,Me Pd(OAc), CO,Me
1) ICI, NaxCOq | P(o-Tolyl)g
Et,0/H,0, 50 °C, 62% = EtsN A
2) Br_~xCO,Et MeCN N
MeO NH, NaHCO, MeO H 100 °C MeO H
OMe acetone/H,0, 80 °C OMe OMe
32 43% (69% brsm) s2 97% s3
1) LIAIH,, THF, 0°C TsCl PIFA h
1AIRY, s N N
97% A 3 +BuOK N ¢ TMSOT N
2) DPPA, DIAD N THF N HFIP/H,0 N
PPhg MeO H 0°Ctort MeO Ts oec. MO Ts
toluene, 0 °C to rt OMe OMe o)
78% s5 91% s6 35% 24
Alternative synthesis:
OMe o 1. InCly, Et;SiH, OMe
s MeOH, 23 °C 1. Pd(dba), (15 mol %)
TeN + WNHTFA 2.NBS, THF, -76—+23°C TeN XPhos (25 mol %), K,CO, NaOH
N\ TN dioxane, 100 °C - °
49% yield over 2 steps Br 60% yield THF/EtOH/H,0, 75 °C
N N s 2. TsClPy 83% yield
15 12 | ) NHTFA CH,Cl,, 23 °C
10 90% yield
Pd(PPhj), (10 mol %),
1. TBSOTT, Et3N, CH,Clp, 23°C 0s0, CDI, DMAP % dppe (10 mol %) 1,0, EtN
2.DDQ, 2,6-lutidine, PhMe, 0°C - Py, 23 °C CH,Cly, 23 °C THF, 66 °C CH,Cl,, —78 °C
53% over 2 steps . 88% yield 92% yield 94% yield 94% yield
(25% recovered 9) single diastereomer
29
19
NH  .oTFA
OMe (o]
NaOM
[Cp*Ru(MeCN),]PF, LiBr_ DIBAL CAN MeOH:"I'oHFeD C NH
4 s W2
38% yield then TFA, 23 °C 33% over 3 staps
Br
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