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Solvent effects on asymmetric cyclopropanation with tertiary pyridylalkanol catalysis
(Department of Chemistry and Biochemistry, Waseda University) ONarumi Shimizu, Yuki
Kamata, Nobuhiro Kanomata

We previously reported asymmetric cyclopropanation reactions employing tertiary
pyridylalkanols as organocatalysts, yielding trans-cyclopropane derivatives with good
enantioselectivity (83% ee) V. In this study, our focus was on optimizing various reaction
parameters, including the base and solvent particularly using (R)-3 as the catalyst. Notably, the
solvent plays a crucial role in reactivity: the use of polar aprotic solvents resulted in a
significant decrease in the yield of cyclopropane 3, leading to the formation of 5 characterized
by a rearrangement of the CN groups and the addition of two equivalent of iodoacetate 2 with
malononitrile 1. However, employing DCE as the solvent led to an improved chemical yield
of 3 (85%). This outcome underscores the substantial impact of solvent choice on chemical
reactivity in such cyclopropanation reactions.

Keywords : Pyridylalkanol; Asymmetric cyclopropanation,; Organocatalysis, Pyridinium ylide;
Solvent effects

T lXHE =M DTN ) =i A oA ) RRIRF S 7 a7 el
BOSIZIRBWT, trans-> 7 v 7w /X U iFEKE Bif /e 0 F A &M (83% ee) T
G252 L@ LTnD D A, EIC(R)-3 Z VTR 72 I RO 5 D
JESRAE & BRI L7z,

WL L C THF <° 1,4-Dioxane, DMF 72 &F DIET 10 b MBI 2 W 2854,
T ) BEOEMNEED, vu = FU L1 LI — NEEEE XTI L2781 2 TfHINL
7= 5 DA HER S, Y7 a7 a4 OIEEIIRBICIT L. —7F, DCE &
BECIIRAF72IE (85%) TANELNIZZ L, Ry 7 v 7/ AUG & B8R
MNCEIT S D72 DI OBEIRPMO THETH DL Z ERH LN E R T,

.
Ph  CN i Catalyst
Cat. [20 mol%] _ E
Ph __EN o K>COs [1.5 eq] NC_CN NC Y- e
= A X + o yd L)
CN o Solv., Temp., Time Ph* “CO,t-Bu 7{’ ° | N™ “Some
[1.0 eq] [2.0 eq] E Me
(18, 3R)-4 E (R)3

1 2 5

Entry Solv. Temp. [°C] Time[h] Yieldof42)[%] Ee of4[%ee] Yieldof5][%]

1 DCE reflux 43 85 83 0
2 THF reflux 51 41 85 7
3 1,4-Dioxane 85 20 11 82 21
4 DMF 85 3 0 - 1

a) 'H NMR yield after chromatography separation (1,3,5-trimethoxybenzene used as an internal standard).
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