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Abstract: The methodology for the construction of B-triflioromethyl-substituted isoserine is
reported. The fluorinated o-hydroxy-f-imino esters which are the precursors to amino aad denved
isoserine were formed firstly via a base catalyzedintramolecul arrearrangement of imino ethers, and
the subsequent conversions of these compounds resuitedin the formation of the designedisoserines
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and the related fluoiinated compounds. © 1998 Elscvier Science Lid. All rights reserved.

The study of fluoroalkyl B-hydroxy-a-amino acids (1) and its regioisomer a-hydroxy-f-amino acids
(2) has become an area of intense interest and the important targets in organic synthesis due to their
biological activities of inhibitors of enzymes. The three important utilities from these compounds have
attracted considerable attention: 1) utilization for the treatment of a wide variety of human disorders,’ 2)
performance as the peptidomimetic units and chiral auxiliaries in organic synthesis,” 3) important precursors
to the corresponding fluoroalkyl peptidyl ketones which have been shown to be effective inhibitors of
protealytic enzymes.” Despite of this large interest in fluorcalkyl-a-amino acids, only few methods are
available for the synthesis of these compounds.® Furthermore, the properties of fluoroalkyl substituted o-
hydroxy-f-amino acids (2) have been unexplored because of the lack of methods for their preparations.* ®
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Recently, Naito et al.” reported the synthesis of non-fluorinated imino alcohols by means of
intramolccular rearrangement of imino ethers which was similar to our approach, but they failed to obtain a-
hydroxy-f-amino esters. In our ongoing project dirccted toward the synthesis of B-fluoroalkyl substituted
amino acids® and the related isoserine (2), we discovered a novel, facile and efficient method for the general
synthesis of a-hydroxy-f-imino-y-fluorinated esters (5) and successfully applied this protocol to the
synthesis of our target products (2).

The imino ethers (4) were simply prepared from the fluorinated imidoyl chiorides® with commercially
availabie giycoiate compounds under the basic conditions in good yieids, and subsequenily converied inio §
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by lithium 2,2,6,6-tetramethylpiperidide (LTMP) catalyzed intramolecular addition-elimination reaction. '’
Our preliminary cxperiments showed that LDA also served as the efficient base to complete this
intramolecular rearrangement at low temperature, but the yields were 10 % lower in average than those
obtained under LTMP conditions. The reaction temperature was kept between -105 °C and -70 °C because
the higher temperature (> -50 °C) caused much more complex results in this reaction (Scheme 1).
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Scheme 1

To our knowledge, the formation of fluorinated a-hydroxy f-imino esters (5) by treatment of
fluorinated imino ethers (4) with LTMP base through the intramolecular rearrangement was the first
example of constructing such kind of important and unique fluorinated compounds. The reactions that
afforded the compounds § via compounds 4 were generally applicable to the preparations of the fluorinated
a-hydroxy-B-imino ethyl esters (entries 2, 5, and 6 in Table 1) and other esters, such as methyl, rbutyl,
and benzyl (entries 1, 3, and 4 in Table 1), which would be easily deprotected to generate carboxylic
acids.
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Entry 1 2 3 4 5 6
R, CF, CF, CF, CF, | HCE, | GF,
R Me Et Bn t-Bu Et Et
Yield of 5 (%) 81 83 83 89 87 81

The diastereoselective reductions of imine esters (5) with NaBH,-ZnCi, system in isopropanol-THF
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31), which is known to reduce imino alcohols with the mgn mn&wreosmecuvuy, auomeu anli pl'()(lU(.[
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chromatography to provide pure anti- and syn- products 6a and 6b in 86% and 4% isolated yields,
further treatment of compot nds 6 with CAN in CH.CN- H O solven

ent Qugt [ F;
T v urther treatme un th CAN in CH,CN-H,O solvent system gave the
final products 7a and 7b in good yields, which are the important precursors to the final products a-
hvdroxv-B-amino acids (2, R.= CF.) h ionment {or sva- an ti- eterenchemic of comnoinds 6a
1ydroxy-f-amino acids (2, Rg= CF,). The assignment for syn- and anfi- stereochemistry of compounds 6a

comnniinde 8a and 8 h obtained from 6a and €h T fivelv and the chemical chift of C aroun on °F
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NMR of compounds 7b comparing to the reported data (Scheme 2).% '?
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a) NaBH, (0.3 eq.), ZnCl, (0.2 eq.), i-PrOH/THF (1:1), -80 °C ~ 11, 6 h. b) CAN (1.1 eq.) CH;CN/HO (1:1),
1t, 1h. ¢) Triphosgene (0.5 eq.), i-PryNEt (3.0 eq), CH;Cl, 40 °C, 8 h. d) based on PFNMR.

Scheme 2
One possible explanation for this interesting intramolecular rearrangement is proposed in Scheme 3.
An S, 2 type displa__.m_cm of hydroxyl group or alkoxyl group attached to a-carbon bearing mifluoromethyl

or perfluoroalkyl group with carbanions is known to be dif! ficult.”®

@
Li o OH
L7 e 07)TC0R e &3 —
e - ~ ¥
R SN I WL | l NS,
|Re Ar ] Ar
4 A B 5
Scheme 3

v e oavy o

The carbanion intermediates (A) of the imino ether which are generated with LTMP in sifu, would

undergo the intramolecular nucieophilic aitack to the elecirophiiic imino carbon to form the epoxy
intermediates (B) at low reaction temperature, and the subsequent regeneration of imino bond and ring



opening reaction of the epoxide moiety would lead to the formation of desired a-hydroxy-B-imino esters
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10. Typical procedure for the preparation of compounds §
a) Preparation of LTMP base: To a solution of 2,2,6,6-tetramethylpiperidine (240 mg, 1.7 mmol) in
freshly distilled solvent (DME/THF=1.2 ml/0.4 ml) cooled down to O °C by ice-water bath under
Argon atmosphere, n-Buli in hexane ( 1.7 mmol ) was added dropwisely and then stirred for
adaditional 30 min.
b) Intramolecular rearrangement: The LTMP solution was cooled down to -105 °C with EtOH/liq.

Nz bath, and the solution of trifluoromethyl imino ether {1 mmol) in freshly distilled solvent
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(DME/THF =1.2 ml/0.4 ml) was added dmnwmelv to the LTMP solution over 10 min, and the
temperature of the reaction solution was then raised slowly up to -70 °C over 1 h period (reaction was
monitored by TLC). After all starting material was gone from TLC, 10 ml of diethyl ether was added
and the reaction mixture was quenched with 10 ml of aq. NH,Cl, the organic layer was then washed
twice with 10 ml of chilly brine and dried over MgSO,. Purification of products through column

chromatography (silica gel, ELOAc/ hexane = 1/4), gave the light yellowish oily product.
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7a: °F NMR: 8= 88.8 ppm (d, Jo,= 7.3 Hz, CF,); 7b: "°F NMR: 6= 85.9 ppm (d, J,= 7.4 Hz,
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