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ABSTRACT

(CgF17CH.CHMe,S SiMe,(CHCH,CqF 1)

(CgF47,CH,CHy)Me,Si OO OO SiMey(CH,CH,C4F ;)
(CgF417CH,CH,)Me,Si I I I I SiMe,(CH,CH,CqF7)

(C4F17,CH,CH)MeSi SiMe;(CH,CHAC4F (7)

A recyclable fluorous chiral phase-transfer catalyst was synthesized and successfully applied for the catalytic asymmetric synthesis of both
natural and unnatural a-amino acids. The reaction involves alkylation of a glycine derivative followed by extractive recovery of the chiral
phase-transfer catalyst using fluorous solvent.

The development of chiral phase-transfer catalysts for the unfortunately almost all of these systems seriously reduced
synthesis of optically active natural and unnaturadmino the enantioselection of the product compared with that of
acids by the enantioselective alkylation of prochiral protected nonsupported catalyst systems. In this context, we are
glycine derivatives is one of the recent exciting topics in interested in the development of a fluorous chiral phase-
synthetic organic chemistfyand hence several efficient transfer catalyst as a recyclable catalyst, since fluorous phase
catalysts for the system have been developed by our §roup separation techniques for the recovery of fluorinated catalyst
and others. A further useful advance in the field of such have been found a most useful method in recently advanced
chiral phase-transfer catalysis would involve the design of catalyst recovery techniquésnd some fluorous chiral metal
easily recyclable catalysts. Few examples of polymer- catalysts for this method have been developeHere we
supported chiral phase-transfer catalysts derived fcaom wish to report the design and synthesis of easily recyclable
chonaalkaloid have been reported for this purpbbewever, fluorous chiral phase-transfer catalyst and their successful
use in the asymmetric synthesiscefimino acid derivatives
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Scheme 1. Catalytic Asymmetric Synthesis af-Amino Acids
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with high efficiency. For introduction of several fluoroalky!

chains on the 4,4',6,6ositions of catalystl, we used
commercially available §&57CH,CH,SiMe,ClI. The requisite

catalystl can be prepared from the known (R)-4,4'6,6'-

tetrabromobinaphtha® as outlined in Scheme 2.

Scheme 2. Synthesis of Fluorous Chiral Phase-Transfer
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aConditions: (a) MOMCI, NaH, THF, OC to rt, 99%; (bYBuLi,
THF, —78°C, then GF;/CH,CH,SiMe,Cl, =78 °C to rt, 78%; (c)
TsOH, CHCI,/MeOH, 50°C, 92%; (d) T$O, NE&, CH.Cl,, 0°C,
64%; (e) CO, Pd(OAg) DPPP,PrLNEt, MeOH/DMSO, 100°C,
15 atm, 80%; (f) LiAlH, THF, 0°C to rt, 95%; (g) CBs, PPh,
THF, 0°C to rt, 95%; (h) 28% aq Nkl CH3;CN, reflux, 90%.

The chiral efficiency and reusability of the fluorinated
phase-transfer catalyst was examined by carrying out

1430

asymmetric alkylation of protected glycine derivat®e~or
example, treatment & with benzyl bromide (1.2 equiv) and
50% aqueous KOH/toluene (1:3 v/v) under the influence of
3 mol % of 1 at 0 °C for 96 h resulted in formation of
phenylalanine derivativ@ (R = CH,Ph) in 82% yield with
90% ee. In the 50% aqueous KOH/toluene biphasic system,
catalyst1 becomes heterogeneous as a result of its low
solubility in toluene solvent.Nevertheless] was found to
promote the alkylation efficiently and gave the alkylated
product3 with high enantioselectivity? After the reaction,
catalystl could be easily recovered by the simple extraction
with FC-721 as a fluorous solvent (Schemée'3and could
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I n conclusion, we have developed recyclable fluorous

Table 1. Chiral Efficiency and Reusability of Fluorous Chiral chiral phase-transfer catalystind applied it to the catalytic

Catalyst1a asymmetric synthesis ef-amino ac_ids. Further a_pplicgtion
o . o of this catalyst to other asymmetric transformations is now
- ¢ px L Gmors PhZC=N>)k : in progress
PhZC_NQJ\OBur toluene/50% aq KOH e OBu prog '
0°C
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