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Asymmetric synthesis and chiral separation in chiral MOF nanocavity

Tanaka, Koichi
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Some novel chiral porous MOF crystals with BINOL unit were synthesized and their a
pplications to the heterogeneous catalyst for the asymmetric ring opening reaction of styrene oxide, metha
nolytic kinetic resolution of epoxides, and asymmetric oxidation of sulfide to sulfoxide were successfully

studied. We also developed a new homochiral MOF-silica composite and chiral chromatographic separation of
racemic mixtures of various sulfoxides, sec-alcohols and beta-lactams over the homochiral MOF-silica comp
osite as the stationary phase.



2,2 -

MOF

MOF

E

2,2
-1,1 - -3,3 -
-1,1 -

X

a

8.

E
-3,3

MOF

MOF

9-9.8 A

40 ee

2.
(R)-2,2" - -1,1" -
-5,5" - Cu(NO3)2 DMF 80
18 2
(R)-MOF-1
(R)-MOF-1
98 ee (5)-
MOF
3
| tljko
I | '?‘wog;_“;:gf’gﬁ OMe
y H.‘B‘B . &2
o .
rac-1
10 R
S0 (P—~ogto
S é|°>—%5L§B~<;ééﬁ?% 01
‘Xj HO OH “YM\
(R)-MOF-1
(R)-MOF-1 30
16-56 ee
82 ee
59-76 ee



Th RISR
2

OCu-| O~

0, Cu O +

HO OH H20,
OO
CO

ocu—|—o
S8 R
2
HO oH ~82% ee
(R)-MOF-1

(R)-BINOL-6,6" -

120-7

-(R)-
0.46x 10

Hooc Cu(NO3); * 3H,0(54mg)
oH Daisogel (SP-120-7P, 150 mg)
(RH-+)- P
DMF, H;0
Hooc 80T, 180
50 mg (0.134 mmel)

0.46 x té cm
s e,

stainless steel columnfor HPLC

/ 50 50
/i-Pr 90 10 1

a 1.92 5.71

o
n
/S‘
R{ "Ry ¢ date for the resolution of suffoxides
Eluent EluentT?®
Enty R R, © R, o« Rs
z 1 Ph Me 309 13
il 2 Ph Et 280 084
B 3 2MePh  Me 147065
£ 4 4MePh  Me 216 101
= 5  2.MeOPh Me T3 036
5 6  4MeOPh Me 143 078
) 5 10 15 20 7 2CPh Me 6
Retention Time [min] 8 3-ClPh Me
HPLC condition 9 4CPh  Me
Eluent : Hexane/EtOH = 50/50 10 4NOPh  Me
: " .
Flow rate : 1.0 mL min-'; Detection : UV 254 nm 1 Ph Vil 163 002

12  PhCH, Me — —
13 PhCH,  Ph 177 093
Chiral recognltlonablllty 14 nephthyl  Me 124 017 100  —

15 cyclohexyl Me 100 — 223 136

e 16 nBuyl  Me 125 049 120 039
O/ Me > (E( > @[ 7 tBuyl  Me 100 — 105 018
18 octyl Me 100 — 127 031
19 (CHy,OH Me 128 071 - -

a) Eluent I : Hexane/EtOH = 50/50
b) EluentIl : Hexaneli-PrOH = 90/10
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T yp—— 10 125t 00— 100 (253 128
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Chromatographic date for the resolution of f-lactams

Eluent I 2 EluentII®
Br Entry o Rs o Rs
s OAHQ 1 150 088 111 033
600 2 218 133 296  1.64
H 3 151 087 127 028
- 4 537 138 556 128
" 5 142 033 100 —

’ * mRelemsiuon Yimzu[mine]”m 6 203 061 1.00
HEPIILAeCnf?"gg;:ne/EtOH = 50150 7 501 1.39 354 118
Flow rate : 1.0 mL min'; Detection : UV 254 nm 8 186 0.99 1.00 —

a) Eluent I : Hexane/EtOH = 50/50
b) EluentIl: Hexane/i-PrOH = 90/10
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