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Creation of chiral interlayer catalytic system by use of straddled pillar complexes
and inorganic layer crystal hosts

Shimazu, Shogo
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The asymmetric hydrogenation using our newly developed "chiral interlayer catalyst
s" is described. Generally chiral homogeneous catalyst can be created by use of bulky ligands to fix the c
hiral conformation. Because the main drawback of the homogenous catalytic system is usually pointed out th
e difficulty in catalyst separation from the products and the recycling, we have developed a new type of
catalysts, i.e., chiral interla¥er catalysts have been synthesized by the intercalation of chiral Rh(l) pi
Ilar complexes (Straddled chiral pillar complexes) with linear alkyl chains into lithium taeniolite (LiTN)
. We found that the long alkyl chain groups in the pillar complexes were held between layers as a linear c
hain shape and the interlayer spacing was proportional to the chain length. By means of our novel chiral i
nterlayer catalysts, we attained the asymmetry selectivity exceeding the corresponding homogeneous catalys
ts as well as the comparable high activity with the homogeneous ones.
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Figure 1. Structure of Studdled Rh-C,-CHDA.
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Rh-C1,-CHDA/Q-Cg/LiTN (1, 10, 25 mol

Table 1. XRD parametaers for LiTN, ¢-C,,/LiTN and
Rh-C,-CHDA/¢-C,,/LiTN

dgoi/ CS*/  ATAP/

Rh catalyst
nm nm degree

LiTN 1.20 0.24 -
q-Cg/LiTN 248 1.52 90.0
q-C;s/LiTN 3.61  2.65 74.5
Rh-C4-CHDA/LITN (10 mol%)° 240 144 -
Rh-C4-CHDA/g-Cg/LiTN (1 mol %) 2.53  1.57 90.0
Rh-C4-CHDA/g-Cg/LiTN (10 mol %) 2.51  1.55 90.0
Rh-C4-CHDA/g-Cg/LiTN (25 mol %) 2.53  1.57 90.0
Rh-C4-CHDA/g-C;¢/LiTN (1 mol %) 3.56  2.60 71.0
Rh-C4-CHDA/g-C;g¢/LiTN (10 mol %) 3.66  2.70 79.1
Rh-C4-CHDA/g-C;¢/LiTN (25 mol %) 3.58 2.62 72.3
Rh-C,;,-CHDA/LiTN (10 mol%) 2.84 1.88 -
Rh-C;-CHDA/q-C4/LiTN (1 mol %) 242 146 785
Rh-C;)-CHDA/g-C¢/LiTN (10 mol %) 2.65 1.69 90.0
Rh-C,;)-CHDA/g-Cg/LiTN (25 mol %) 2.89  1.93 90.0

& CS (Clearance space) = dgg - thickness of silicate layer (0.96 nm).

® ATA: Average tilting angle of alkyl ammonium to the layer plane,
based on CS. € Intercalation amount is estimated in terms of % based on
CEC (Cation Exchange Capacity).
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mol%) TliL, HWERREO D2 T —8f
ROT VX VDD LB A, BIRPED BN
HENb DD, BT —SEKIEFOAR LD %
MU, —H, A v =L —Tayv
A2 H<° 7= Rh-C4-CHDA/Q-Cg/LITN (10,
25 mol%) ¥ & 18 Rh-Cy-CHDA/Q-Cg/LiTN
(10, 25 mol%) Tl&, $HKL T L E=T LD
7 V3 VAR L O BUK-BRKR BAE A 2358
0, BIERRELZEEZOND, B
BIOYERIZINZ T, TAFRALT E=T L
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Table 2. Catalytic hydrogenation of acetophenone

O OH

Catalyst
+ Hy E——
MeOH, KOH 3MPa

Entry Rh catalyst Yield (%)% 7 ee (%)°
1  Rh-C,-CHDA 9.3 34.7 (R)
2 Rh-C4,CHDA/LITN (10 mol%) 103 445(R)
3 Rh-C4,CHDA/g-Cg/LiTN (1 mol %)  13.6  43.3 (R)
4 Rh-C,~-CHDA/g-Cg/LiTN (10 mol %) 14.1  48.1 (R)
5 Rh-C4,CHDA/g-C¢/LiTN (25 mol %) 127 533 (R)
6 Rh-C,CHDA/g-C;¢/LiTN (1mol %) 89 379 (R)
7 Rh-C4~CHDA/g-C¢/LiTN (10 mol %) 19.9  29.1 (R)
8 Rh-C4CHDA/g-C,¢/LiTN (25 mol %) 4.5  33.9 (R)
9 Rh-C,,-CHDA 13.1 34.9 (R)
10 Rh-C,;)-CHDA/LiTN (10 mol%) 104  23.0(R)
11 Rh-C;)-CHDA/g-Cg/LiTN (1 mol %) 123  28.5(R)
12 Rh-C;)-CHDA/g-Cg/LiTN (10 mol %) 10.9  48.7 (R)
13 Rh-C;)-CHDA/g-C4/LiTN (25 mol %) 12.1  50.4 (R)

¢ Substrate (0.625 mmol), Rh catalyst (Rh: 1 mol%), KOH (0.625 mmol),
MeOH (3 mL), H, (3 MPa), 24 h, -10 °C. ? Yield of 1-phenylethanol.
¢ Determined by GC.
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