Problem Session (3) 2023.4.22 Yuya Shiga

Please provide the reaction mechanism and stereoselectivity.

1. Cu(acac), (3.0 mol%), CICH,CH,CI,
reflux;

1-4 (3.0 eq), 22 °C, 75%
2. pyridine*HBr (3.0 eq), DMF, reflux
3.1 M KOH (3.7 eq), THF, 22 °C;

Q 6 M HCI (5.0 eq), 0 °C;
N2 NIS (1.7 eq), 22 °C,
1-2 : 54% (2 steps), 1-3 : 13% (2 steps) 1-2
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1. n-BuyNF (1.1 eq), THF, 0 °C;

PhI(OAc), (1.5 eq), THF/MeOH
(1/10), 65 °C, 70%

2. Sml, (3.0 eq)*, THF/MeOH (10/1)
25 °C, 90%

3. DMDO (4.0 eq), CH,Cl,, 25 °C, 92%

4. Cp,TiCl, (10 mol%), Mn (9.0 eq),
2,4,6-collidine*HCI (6.0 eq), ﬁo 0
CICH,CH,CI, 50 °C, 61% H
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*It is likely that 4 equivalents of Sml, are necessary for this step
1. Mg (932 eq), 3-3 (620 eq), hv, THF, =100 °C;
NaBH,4 (1 eq), CH,CI,/EtOH (3/1), -78 °C,

65%, dr=4:1
O 2.Sml, (10 eq), n-BuyNBr (20 eq), HMPA (40 eq),
THF, reflux, 70 %
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topic: Construction of bicyclo [3.2.1

] octane skeleton
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2. pyridine*HBr (3.0 eq), DMF, reflux
3.1 M KOH (3.7 eq), THF, 22 °C;

1.

Cu(acac), (3.0 mol%), CICH,CH,CI,
reflux;
1-4 (3.0 eq), 22 °C, 75%

6 M HCI (5.0 eq), 0 °C;
NIS (1.7 eq), 22 °C,
1-2 : 54% (2 steps), 1-3 : 13% (2 steps)
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1-1. reaction mechanism
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1-2. discussion 1: Diels-Alder reaction
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—In case of 1-4, the difference of LUMO coefficients is small, so the other factors should also be considered.
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1-3. discussion 2: acid mediated cyclopropane cleavage
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1. n-BuyNF (1.1 eq), THF, 0 °C;
Phl(OAc), (1.5 eq), THF/MeOH
(1/10), 65 °C, 70%
2. Sml, (3.0 eq), THF/MeOH (10/1)
25 °C, 90%
3. DMDO (4.0 eq), CH,Cl,, 25 °C, 92%
4. Cp,TiCl, (10 mol%), Mn (9.0 eq),
2,4,6-collidine<HCI (6.0 eq),
CICH,CH,CI, 50 °C, 61%
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2-1. reaction mechanism
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A total of 4 equivalents of Sml, is necessary....
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2-3. discussion 4:reductive epoxyde-opening and Dowd-Beckwith type rearrangements
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In the ring rearrangement, the stable bicyclo [3.2.1]octane skeleton is thermodynamically favored and the one-
electron reduction from 2-21 is the fastest, 2-2 is obtained as the major compound.



1. Mg (932 eq), 3-3 (620 eq), hv, THF, =100 °C;
NaBH, (1 eq), CH,CI,/EtOH (3/1), =78 °C,
65%, dr=4:1

O 2.Sml, (10 eq), n-BugNBr (20 eq), HMPA (40 eq),
THF, reflux, 70 %
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3-1. reaction mechanism
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The strain release of four-membered ring and the formation of stable
bicyclo [3.2.1] octane skeleton are driving forces.
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c.f. appendix 1, 2: The reaction mechanism study for SET promoted skeleton rearrangement



3-2. discussion 5:photo induced [2+2] cycloaddition

3-2-1. stereoselectivity
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