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Stereoselective Synthesis of Cyclohexane Derivatives via Extracoordinated Silicate
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Figure 1. Structure of Terpene and Steroid
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Db, T/ 5— MHIRBHIE LCTERT ARG TH 545, HEZYNVT) F— PERBH L LT
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Scheme 1. Asymmetric Aldol Reaction Catalyst t-Bu
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Scheme 2. Asymmetric Reduction of Ketones Using Trimethoxysilane as Reductant
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B EEHHTHREEE LSRN IV ) F5— MPBERL, TF ¥ F 4B Michael 151 5
PHETTEOTERIEEZEZ 2 T2, BEOEEZBEYICRIRT 212 & o CEBERIE O ST
2RL, ~BIIAERZHETE2AETARIREBZER TELDOTIIRVALEEZ RS 21T 7,

HRLER
LD insituiiTF Mo Fur7 5~ (THF) B#Eh, St 3Ifko 1,10-¥-2-F+7 b= (20

mol %) & n- 7F NV F 75 (40mol %) 2»5HEEM ) H— 2REL, Yot 7 v k3
RYT V2= FVEMRAPIEZAT o720 ZOKEH, Michael 1A (3)1X1F & A LB 5N ¥, Michael
FIBOS A3 AT 50 FNBRAL - BIAKBIE258 4 LTl - 72 & # 2 51 5 BRILk (4) 2530% 4L
ERTHEON, 22T, BFEEER L 1-¥-2-F 7 b=V (B) ZHWTHRE %175 72 (Table 1) o

FT - TFNV)FTLERFEEELZEF T P VOREE 1 D 1 TRER T2 25, Kb

IFEALHETETRMEGW IR BON o2 (Batry 1) o RIZ n-TF N F 77 A L FFEN
BREF T h—VORELZ2 I 1IZLEZs, BAUEKWIN6 DL BINELDS YT A7 LA+ #IR
Mid>99% de, =F ¥ F A BINEIZ61% ee L T FTORRMETHE SN (Entry 2) 0 FIBIZH W
BB DOWTIRET 21T - 72 & 25, 1, 4- Dioxane 2\ 728413 THF & 3IZRBEOEEIES
N7zA, HHOL—FT IV THE YV T F VT —F ) (Et,0)R - 7F VA F )T —F )L (TBME) 2 £ %
HAWLRSTIRRAE @ IZHE oo 72 (Entry 3-7)0 TD72%, T—FVRIBETLRMIO
BEIR T — 7 VROBEALETDH 5 HI 5D o 720

Table 1. Symmetric Michael addition reaction of propiphenone(1) and 3- pentene 2- on(2)
o o O-LrB-2 oaphitiol 9
+ mol“o
Q)K/ SN n-BuLi, Si(OMe), (2.0 eq.)
72h, r.t.
1 2

Entry n- BuLi (mol % Solvent Yield of 3 (%) Yield of 4 (%)  De of 4 (%)b> Ee of 4 (%)?

1 20 THF 3 0 - -

2 40 THF 7 6 >99 61

3 40 1,4- Dioxane 5 11 >99 57

4 40 E,,O 3 0 -

5 40 TBME 8 0 -

6 40 [CH3(CH,)31,0 0 0 - -

7 40 DME 2 trace - -
a) Isolated yield. OO
b) Determined by GC/MS analysis.

(8)- 1,1'- Bi- 2- naphthol = () OH 5

5
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BRI OVTITo R TRETEHOM LR SN2, VT7ATVARERRERTL S 5
FBIRICER TSR ON 20, UBUSEEBIRTIT) FHE L7z (Entry 2-3)0 X72, 7 P IIXL
T, B-REHIS b YA L2 MEINA S E &, Michael HHIISASESTF B 1T HEE L T TIBRIL -
Bk BUS D HEST LT &N 5 ALK (4) OfbFEESRIU5% & RIBIZIA B L7z (Botry 4) o F72BKK
TEAEATRICAERT A APMETHHEF 7 b= VD) F 7 AEE D L T2 RESETLE
UREME DD B 72D, BAFE LTELF 25— —T A 4AMSHA) ZMRA TRIEZTo 72, £
DO¥E, Michael fHIAEIZIZEA RSN TRILEOAIGE SNz =) F 4 EIRED 61% ee B
569% ee NE O TR E L7z (Entry 7)o

Table 2. Symmetric Michael addition reaction of propiphenone(1) and 3- pentcnc 2- on(2)

o o O LI (123(1) 2- ?(;phthol )
+ mo. (J
©/U\/ /\)k n-BuLi(40 mol%), THF

Si(OMe), (2.0 eq.)
1 2
Entry Temp.("C) 2 (eq.) Yield of 3 (%) Yieldof 4 (%) Deof 4 (%)b> Ee of 4 (%)
1 r.t. 1.0 7 6 >99 61
2 40 1.0 1 10 >99 52
3 50 1.0 3 23 97 47
4 r.t. 12 2 45 >99 64
5 r.t. 1.5 4 38 >99 65
6 r.t. 2.0 5 18 >99 63
79 r.t. 1.0 trace 37 >99 69
a) Isolated yield.

b) Determined by GC/MS analysis.
¢) Reaction was carried out with MS-4A

il & 72 B RAIES RN FICOVWT ORI 270720 1, 17 - ¥-2-F 7 b=V & Y SEAERRDRAS
BECEARMTFO)ZHNEZA, TF U FFEREIIINE TTHREDTLIY ee 235 LTz,

Table 3. Symmetric Michael addition reaction of propiphenone(1) and 3-pentene-2-on(2)
Entry Catalyst (20 mol%) Yield of 3 (%)? Yield of 4 (%)? De of 4 (%) Ee of 4 (%)

1 5 7 6 >99 61
2 6 10 8 >99 71
3 7 0 54 >99
4 8 trace 51 >99

a) Isolated yield.

b) Determined by GC/MS analysis.
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Figure 3. Plausible Catalytic Cycle of Tandem Reaction Catalyzed by Lithium Alkoxide
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Scheme 3. Synthesis of Authentic Sample
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