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Due to their well dncumcntcd and useful structural fcatunz for tbc synthesis of biologically active 

compounds, there has been increasing interest in tbe utilization of a-amino acids as homochiral starting 

materials. Thus, a number of e%ient techniqaes to utilize such ~rn~u~s have been a~~p~~ and 

mmwous excellent reviews have appear&f Because of its versatility and eommetxiti availability. chii 

synthetic units elabomtad from L-aspanic acid are particularly well known and of great interest with mspect to 

obtaining phsrmacologically potent substances. 2 In a recent continuation of our work designed to extend the 

employment of a-amino acids, several types of stezoselective conjugate addition ernp~~g chind s~~s 

derived from L-gbxamic acid3 and the application to the total synthesis of a&leukemic Iignan&tone, (-)- 

binokinin,4 have been developed in this laboratoty. 

The purpose of the present communication is to demonstrate that highly cliastereofacial differentiating 

react&s of cbiral L-aspartic acid-derived amino lactols with a chii ff-~lyiox~e~~ gmup, occar with simple 

Ckgnard reagents,5 leading to the corresponding optically active amino alcohols bearing thnx stereogenie 

centers. The mechanistic aspects of the lsymmctric indnction tire also investigated. 

As shown in Schcmc 1. chiral rlacctone 3 was prepared from Laspartic acid (1) through successive 

esteritication, Boc-p&&ion, end regioselective reduction of the resulting diester, followed by cyciimtion in 

higb yield. 3 thus obtained was submitted to hy~xyme~ylati~ in the presence of HMPA, leading to the 

diastereomer mixture of 4 (maximally 9 : I), which was easily separated after protection wish TBDMSCI to 

yield enantiomerically and diastereomerically pure lactones SP, [alD19-48.5 (c l.M), CHC13). and 5b, 

[a]D19-16.8 (C 0.93, acl3). Wp&iVe?y .6 Compound da with a larger protecting group was genemted by 

the repetition ~&p~tion and protection of h, since it was irn~sib~ to remove the minor burns 

from da in the case of direct TBDPS-protection of& 
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Scheme 1. Reagents end conditions: (a) 1, MeOH-beazene,g-TsOH, reflex; 2, (Bo&O, 
Nh(Q. dioxane; 94% (2 steps); 3, NaBH.,,, MeOH, -1OOc; 75% (a) CSA. benzene, reflw: 9796: 
(c) LDA, HMF’A, HCHO, -78 “C; 73% (d) TBDMSCl, imidazole. DMF, 909b (51); 10% (Sb): 
(c) 1, coned. HCI, MCON; 2, IBDPSCI, imidaaole, DMF; 76% (2 steps). 

Initially, nucleqhilic attack was carried oat by treatment of allylmagnesium bmmii with c&n&o lacml 

7 obtained from the DJBALH nduction of 5b (Scheme 2), which resulted in the almost non-stereoselective 

formation of8 (60 : 40 diastemm mixture; the ratio was determined after chmmatographic sqaration). 

TBDYSO--,, 04\N”- 8_ --Jf- b_ &ytyJ” 
OTBDMS 

5b 7 B (60- 

Scheme 2. Reagents and conditiona: (a) DIBALH, tolucne, -78’C: 43%; (b) allylmagnesium 
bmmii, THF, -78 ‘C -IS.; 609k 

Next, we investigated the utilization of the rrans-amino lactols 9a and 9b (!k Z=TBDMS; 1M)B; 9b: 

Z=TBDPS; 91%) similarly prep& from Sm. When 9a was heated with allylmagnesium bromide nt -78 m -20 

OC. it afforded moderately diaatercodifferentiatcd prcducts (1Da and lla) containing contiguous stereogeaic 

centera in the ratio of 86 : 14 (determined by HPL&). With these results in band, we furtber examined the 

reaction with several types of Grigmard reagents under various ccmditions ia otk to enhance the selectivity. 

The details are summarized in Table 1. Finally, it became apparent that lowering the reaction temperature 

(Entries 3:4,5:6, and 8:9) as well as inurasing the steric bultiness of the silyl-protecting grwp (Entries 1:2 aud 

35) clearly led to an increase of the diascxeoselcctivity of 1fl,7 however, the yield of the products generslly 

dccrcwd inversely. 

The observed ste~hemical outcome of these reactions can be rationalized by coosideration using the 6- 

and ‘I-membered chelation controlled m&Is A, B, C, and D (Fig. t)5aJJ of the conrspwding tautometic 

open chain aldebydts of the cis-7 and rranr-9 rather than nom chelation (F&in-Anh or Confcsth) ones, since 
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Table 1. Nuclaophilic Addition m Cbii Amino Lacmls (9) with Chigmd Reagents. 

Entry 
a) 

z RMgBr Temp. Yiib) Ratio o? 
ec, (%) 10 : 11 

1 TBDMS CH2=cHcH2 -78 - -20 55 86 : 14 

2 IBDPS CH2-CHCH2 -78-O 100 89 : IId) 
3 TBDMS CqHg -78 - r.t. 53 85 : 15 

4 TBDMS CuH9 -78 - -20 38 92 : 8 

5 TBDPS w9 -78 - r.1. 22 90 : 10 

6 TBDPS cqH9 -78 - -u) 19 91 : 9 

7 TBDMS CgH5CH2 -78 - r.t. 67 8-I : 16 

8 TBDMS CgHs -20 - r.t. 36 93 : 7 

9 TEIDMS w5 -78 - r.t. 85 96: 4 

al 8 equiv. efcrtgnard Ragmts were used. ml laolated yield. ICI DeterminedbyHpLc. 
ICcsmosil or Chtralpak AD). id) Ratto tier chromatographtc aq.watbn. 

the diaaareofacial Preference was not obtained in the reaction with k-7. Although nwlcopbiles an unable m 

difkrentiate the diastereofaces via intermediate C or D in the c&form, under the Iruns-model A or B the 

reaction could prccced tbtwgb the attack m the carbony function from the top face of the chelation struc~~s 

due to tbt shielding effect of tbe large silyl group which occupies the equatorial conformation, leading to the 

formation of the coilesponding 3&syn products. 

x 
#’ seven-mambcrad ring 

Fig. 1 Structure models of the reaction intermediate. 

In summary, ao efficient and gen+xal method m constntct Uuee contiguous stawgenic centers including a 

choral hydmxymethyl function has been established. This strategy could provide a new method for the 
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synthesis of naturally occurring b-lx&me antibiotics such aa F-(7d4)g with the same chid functional groups 

employing our roportcd process.4 
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