IRES*Z7AY /%
BEHERES LSS T ORSS ¥
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CRIEF- A IFR EOEHE. RIRER. FHEKRM LR v
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N-AFOBEA )L ~N(NHC) S 1£ NHC M #E(- LB FEFRIE

" \_HCH N j/cu3 N, PN, Stetter R i SRS E
_ e 0\\..N__N-pp, NNy, ol
3\7"1;%(" Hij c:) X 8 T 20 mol% 10 mol%

= o _
X NH, CHs O—NN BF, ,}:N\ +BFs
N M N
Vitamin B1 D. Enders T Rovi @ “Ph Npn
T. Ukai ' - Rovis 0 COsEt 0, COEt °
= .2 e i)

H
| J
0.2 eq. (Me;Si);NK
N H — ©\)‘j OH o 2.1 eq. K;PO, Ok/\Ph
f.’fﬁfﬁﬁﬁ? o7 xylene, 25°C, 24 h o o+ HJ\(\ph 1 eq. 4-Me;NCgH,CO,H O’
: ‘OH - > 2
58% yield, 95% OH
o yield, 95% ee ) Br CHCIy, 1t, 2 min
racemic 47% yield, 99% ee
-
s N Robis, . et al. J. Am. Chem. Soc. 2002, 124, 10298-10299. Takasu, K.; Yamada, K. et al. J. Am. Chem. Soc. 2013, 135, 11485-11488.
\ /— Lrel —P\\ == N N\Ar
~<--N N\,,_\r ~. ‘Ar
Y H-Base SE * % g
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Triazolium salt Carbene Electrophile  Nucleophile
substrate intermediate

N A

Umpolung " |['HNMR of MC in CDCI, F{% ("H NMR of PC in DMSO-d; )
“"H
TR | S '
I =

1A MBEEED FEEIENHC HIEED A,
HFAStetter RIs ~ DIt /H

0NN S0 T o so, Catalyst KHMDS ' a byproduct b
\ 8:)/ N—Ph . ?C'\fl;h O/H(:‘thh Entry Catalyst [Mol%] [Mol%] Yield [%] [%]° ee [%]
1 AC 20 20 89 1" -
mc PC
2 C 20 20 89 7 87
Gel polymer : flj'i)strates 3 MC 33 1 7 97 1 86
BN, | s | @,
i . Product 4 PC10 20 20 17 5 78
AN
@ N Nepp 5 PC10 33 33 49 25 72
Free carbene
0 CO.Et 6 PC10 33 17 79 0 85

PC (33 mol%) H
(Me3Si),NK
toluene, rt, 24 h ©fj) 7 PC5 33 1 7 71 O 86

79% yield, 85% ee

REAER 2023FEETHYT EEEAEEAS) 8 PC15 33 17 79 0 86

AR

9 PD10 33 17 33 ND ND

S FAStetter RIGICHI1E1T 5B E»F
BELEENHCHIEDIEER-EIE 10° PD10 33 17+17¢ 65 0 86

4 i/\ - 11 PC10-a 33 17 63 0 90
N /2 10

=

Q a Determined by 'H NMR. © Determined by HPLC (CHIRALPAK AD). ¢ For 72 h. 917 mol% of KHMDS was added after 48 h.

L S0, so3 S0,

PN NEen V N Ph /YN‘NtPn =
f g 8” #H
I

JE/R—VEBE/I—DEEVLE/I—HOR#ELIZLY, D FAStetter RIGIZH LT
PCn (n=5,10,15) PD10 PC10-a BV EREE RIS RE S FEEENHCRUR O RFICREIILT=,
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