Problem Session -Answer- (1)

topic: Chemistry of Silyle

ne Transfer
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1. A (1.2 eq), AgCO,CF3 (1 mol%)

CgDg (0.15 M), 10 min*, 80%
2. PhCHO (1.2 eq) ;
60 °C, 3 h, 63% (2 steps)
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3. m-CPBA (2.4 eq)
CH,CI, (0.025 M), 48 h*, 57%

Margaret, A. G.; Michel, P.; Joshua, T.; Woerpel, K. A. J. Am. Chem. Soc. 2012, 134, 12482-12484.
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Discussion 1: silylene transfer
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Tom, G. D.; Woerpel, K. A. J. Am. Chem. Soc. 2004, 126, 9993-10002.
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Discussion 2: Ring expansion
2.1. Other results of similar compound
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Oxone: 2KHSO5'KHSO4'Ky;S04  1.15:1-15’ = 3:1 63% from 1-14  24% from 1-14
Tanino, K.; Yoshitani, N.; Moriyama, F.; Kuwajima, I. J. Org. Chem. 1997, 62, 4206.
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ii) Reaction mechanism of ring expansion
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+ From minor product of epoxidation
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Same as the results in the box, | think that both 1-22 and 1-22' are generated, and 1-22 would be a major product.



ii) Reaction mechanism of ring expansion
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Kay, M. B.; Timothy, B. C.; Janice, M. N.; Thong, X. N.; Woerpel, K. A. Org. Lett. 2009, 11, 2173-2175.
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electrophilic attack of 2-4 has 4 possible pathes. path d

i) Me vs. c-Hex: 2-4 reacts with the olefin containing a less bulky Me group.— path a and b 2-1
ii) c-Hex vs. H: 2-4 attacks from the same side of the smaller H atom. — path a is the most favored.
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Nucleophilic attack of carbonyl to Si proceeds from the oppsite side of I.
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3-1 * The eqivalents of A is not mentioned, but it must be more than 1 eq.
Stacie, A. C.; Woerpel, K. A. Org. Lett. 2006, 9, 1037-1040.
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Discussion 4: Ireland-Claisen rearrangement

t-Bu
\ _t-Bu
i-Pr O-Si
2 N
‘ ]
Me
Me
3-6
t-B B t-Bu
tBu  tBu u  tBu t-Bu  t-Bu tBu_
5 _Si si Si
R —_— [- r —_—
~ = -~ - - —
Me H OMe Me ’k o i
1 N Ve My
- e M
o Pr H H o H i H
3-6-a 3-6-b 3-6-c 3-6-d
alkyl group approaches | + alkyl group approaches
from the | | from the
front of i ¥ back of
the paper the paper
— _ t-Bu t-Bu _ —
¥ ¥
equatorial
H
i-Pr]
i-Pr H
lequatorial H Jd L axial L L ]
chair-like transition state boat-like transition state chair-like transition state  boat-like transition state
TS-3-6-a TS-3-6-b TS-3-6-c TS-3-6-d
¥ ¥ \
t-Bu t-Bu f—Bu
; g . ~1-Bu
| | O-Si
o-si~tBu o-si~tBu
O
© M
Me
Me y—Me Me
\ \
i i-Pr )
i-Pr i-Pr
3-2 3-2-b 3-2c 3-2'

not obtained

major product

not obtained

minor product



