Total Synthesis of (+)-Cochlearol B by an Approach Based on a
Catellani Reaction and Visible-Light-Enabled [2+2] Cycloaddition
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B. Retrosynthetic Strategy Towards Cochlearol B (2)
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Retrosynthetic strategy towards cochlearol B (2) relying on Catellani and [2+2] cycloaddition reactions.
Proceeds through an EDBAC ring formation sequence.
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BAKER-VENKATARAMAN REARRANGEMENT
(References are on page 542)

R O O OH O O
R® 1. base/solvent R R1
2. work-up - § R?

aromatic
ortho-acyloxyketone

Aromatic p-diketone

R = alkyl, aryl, NH,: R? = alkyl, aryl; base: KOH, KOf-Bu, MaH, Na metal, KH, CsH:N

R 18-22
Mechanism:

In the first step of the mechanism, the aromatic ketone is deprotonated at the w-carbon and an enolate is formed.
This nucleophile attacks the carbonyl group of the acyloxy moiety intramolecularly to form a tetrahedral intermediate

that subsequently breaks down to form the aromatic B-diketone.
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Table S1. (A) Evaluation of asymmetric conjugate addition conditions. (B) Control reaction without copper.
A. Conditions evaluated for an asymmetric copper-catalyzed conjugate addition
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B. Background reactivity likely responsible for racemic product observed
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Entry Catalyst Ligand
1 CuBr(SMe,) L1
2 Cul L1
3 CuBr(SMe;) L2
4 CuBr{(SMe,) L3
5 Cul L4
6 CuBr{SMe,) L5
[ CuBr{SMe;3) L1
g Cul L1
92 CuBr{SMe;) L2
102 Cul L2
114 CuBr(SMe3) L3
12% Cul L3
138 CuBr(SMe,) L4
144 Cul L4
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A. First Generation Catellani Approach: Challengens due to Competing [4+2] Cycloaddition

NHMe
oTf M o CO,Me CO,Me
OMe
= methyl 4-indobutyrate, N
Me o methyl acrylate, Meo\n/\/ Z OMe . OMe
Pd(cod)Cl,, 4+2] cycloaddition
Me Ph-DavePhos © * frarey Me—7o
— > - [
C52C0_3,_ Me dloi(gl:]e,ggg/o c Me
Me 5-CF3-2-pyridinol, » J&70 —
6 dioxane, 100 °C " 5 (31%) 15 (11%) " 16
16 h, 30% € €
B. [2+2] Cycloaddition: Challenges due to Competing Cyclopropanation
(0]
C02M9
OMe :
[Ir(dF(CF3)ppy)2(dtbbpy)](PFg) Me YT A
MeO OMe (17, 1 mol%) H r T
y — < o
ok d
blue LEDs (427 nm) y—<Y %
MeCN, rt, 1 h, 85% ‘3 ey o4
¥ e
X-ray (19)

19 (single product)




Catellani Reaction
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- | Directed C-H functionalization Non-directed C-H functionalization
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C. Mechanistic Hypothesis for the Formation of 19:
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Kabbe Condensation
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Table S2. Evaluation of asymmetric Kabbe condensation conditions.
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(R)-2-methylpyrrolidine (C1) butyric acid
(S)-2-diphenylmethylpyrrolidine (C2) butyric acid
(S)-2-(methoxymethyl)pyrrolidine (C3) butyric acid
(R)-5-(hydroxylmethyl)-2-pyrrolidine (C4) butyric acid
(S)-5-(2-pyrrolidinyl }-1H-tetrazole (C5) butyric acid
(S)}-1-boc-2-pyrrolidinecarbonitrile (C6) butyric acid
L-prolinamide (C7) butyric acid
(3S,8aS)-3-methyloctahydropyrrolo[1,2-a]pyrazine] (C8) butyric acid
(2S,5R)-2,5-dimethylpyrrolidine (C9) butyric acid

(S)-5-benzyl-2,2, 3-trimethylimidazolidin-4-one
monohydrochloride (C10)

(S)-5-benzyl-2,2, 3-trimethylimidazolidin-4-one
dichloroacetic acid (C11)

(S)-2-(tertbutyl )-3-methylimidazolidin-4-one
trifluoroacetic acid (C12)
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13 (25,55 )-5-benzyl-2-(tertbutyl)-3-methylimidazolidin-4-one (C13) butyric acid NR -

14° (R)-2-methylpyrrolidine (C1) butyric acid 19 0
150 (S)-2-(methoxymethyl)pyrrolidine (C3) butyric acid 26 12
16" (R)-2-methylpyrrolidine (C1) butyric acid 30 9
170 (S)-2-diphenylmethylpyrrolidine (C2) butyric acid 3 16

@ Reaction performed at 50 °C. P 3 eq. of the catalyst and 1 eq. of the additive were used. NR = no reaction.
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