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Abstract : In this report, we describe three possibilities for amlnoacld synthesis using 

an enantioselectlve electrophlllc process. Thus, tnantioseltctive carboxylstlon, 

slkylation and protonatlon of Schiff bases yield optically active aminoacids vith e.e. 

up to 76%. 

The asymmetric synthesis of natural and unnatural amlnoacids is a major challenge 

for orgsr.lc chomlsts. Numerous and successful works have been described In recent 

reviews and are et111 In progress. 

For the asymmetric construction to the a-carbon of an a-aminoacid, one must consider 

the react Ion of a prochiral sobstrate bearing three substituents on the a-carbon with a 

reagent bearing the fourth. Each substituent can be introduced In a neutral, 

nucleophilic or tlectrophllic manner, which can be diastereo or enantiodifferentiatlng. 

Some successful neutral react ions have been described, such as the catslytlc 

hydrogenation of dehydroaminoscids (1). An example of nucleophlllc aminstion 1s given in 

a synthesis of aspartic acid (2). Nocleophillc csrboxylstlon occurs in tha asymmetric 

Strecker synthesis (3). Addition of organometallics on glyoxylic imlnea 14) and 

reduction of hydrazonolactones (5) repreatnt examples of nucltophilic slkylstions and 

reductions respectively. Dlsattreoselective electrophilic alkylstionr (6) and amlhatlons 

(7) have recently been described, but enantioseloctive electrophllic methods have not 

been extensively studied (8-11). The aim of this publication IS to describe our results 

In this field. 

For our purposes, four possibllitlee were considered (Scheme 1) : 

l- enantiostlective electrophlllc smination of a prochiral acid derivative. 

2- enantioselectlve tlectrophlllc carboxylatlon of a prochiral amine derivative. 

3- enantloselective electrophllic alkylatlon of a prochiral aminoacid derivative. 

4- enantloselective elecirophllic protonatlon of a prochiral aminoacid derivative. 

YN OLi 
Scheme 1 
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During the tours* of our studies, an example of enantlosslectlve electrophlllc 

aminatlon was described by German workers lea1 (scheme 2) : 

Scheme 2 

COOEt 

NMez 

ee 23% 

The three other posslbilitles (enantloselectlve carboxylation, alkylatlon and 

protonation) have been studied in our group (9-;l). 

Tvo different methodologies wore used for the enantioselective construction of the 

chosen bond : 
l- the chirality comes from the reactton Mdlun : this method was used for carboxylation 

reactions, using chiral lithium amides as chlral auxiliaries (chapter 1). 

2- the chlrality IS brought by a reactant carrying a choral leaving group. Thls klnd of 

reagent was considered for alkylatlons and protonations (chapters 2 and 3). Such types 

of asymmetric react ions were classified as PAC/NEN (9). In such a system, a prochlral 

(P) nucleophilic (N) substrate 1s allowed to react with an achlral IA) electrophllic (El 

speclos. Thls process 1s accompanied by the departure of a chlral (Cl nucleofugal (Nl 

moiety A* vhlch is responsible for the asymmetric lnductlon (schemes 2 and 3) : 

Y 
II 

R _...... =A* 
/ 

Scheme 3 



Bod coneucbon lo Ihe acvboa of a-amw aad, 

1) ENANTIOSELECIIVE CARROXYLATION : 

To th. best of our knovladqe, this posslblllty tot- the l lectropbllic 

enantioselectlve synthesis of a-aminoacids has not boon descrlbod pravlously. Although 

It_ 1s possible to induce asymmetry via a PACINEN netbodoloqy (1.e. vlth a chlral CO2 

carrier, by analogy with the R* and H 
. 

choral carrlars domcrlbed in the follo*inq 

chapters), ve exploited the potential of chiral lithium amides In aaymmetrlc syntherxs. 

IhlS class of choral auxrl1arle.s has been recently introduced (lob, 13s) and has bean 

used for Various enantloselect:ve react ions such as deprotocatlon of ketoner (121, 

rso7errratlon of YIIZSO cpoxides ll3), protooation of prochlral enolates l9b, lob, 441, 

alkylatlons (@c, 151, addltlo:: to carbonyl compounds 061, carboxylatron of a katone 

i17a1, dehydrohaloqena:lon leadlnq to axialiy drrsynaetrrc compounds 117bl and Yittiq 

type ring closure (17cl. 

Thus, N-benzyildene benzylanlne vas submItted to deprotonatlon by a chiral lithium 

amide, and the resultlnq araallylllthium anion (161 vas allowed to react with a 

carboxylatinq reagent. Standard vorkup allowed the recovery of the expected 

alkylphanylqlyc~nate vlth e.e. as high aa 4OI (scheme 4, tablo 11 : 

>h”%J-Ph 

c 
COOR’ 

Ph NH,CI 

Li 

i 

Workup 

L= Ligand 

\ 

Scheme 4 

Table 1 : Enantlooele~tlvo crrboxylatlon of N-bentylrdoao benrylamlne under the 

lnflzence of choral lithium aaldss. 

Choral llthlum amide Electrophile 

Conf. 
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I 
Optically active amlnoester 

yida t 0.0. 8 lconf) 

40 0 

58 35 4sla 

60 32 4Sla 

56 41 (81’ 

55 34 131. 

40 40 (Sjb 

a- polarlmetry. b- ‘H NRR analysls in the presence of chiral europlum complax Eu(hfc13. 

Methyl carbonate yielded racaalc compound vhlla chloroformatss allouad’a w&rata 

asymmetric lnductlon. The us. of Ul0re hindered chiral lithium amides generally gave 

lover mantroael+tion. The results reportad in table 1 vera obtained vhsn using a 
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tvotold 8xcass of the chiral base with respect to the substrate. If the dcprotonation 

step vas carried out with ona equivalent of the chiral lithium amide, the expected 

carboxylated material vas recovered vith a similar yield, but vithout any asymmetric 

induction. Xoreovsr, an intomediate result (0.0. 20 e) vas obtained vhen adding one 

U‘JUiVdhnt Of nBuLi to the anion (19) before the carboxylating step in an experiment 

carried out with tvo equivalont8 of the chlral lithium amide. These results suggest 

that both the secondary amine liberated after the deprotonation step and the chit-al 

lithium anid. in excans participate in the aggrogats vhich is carboxylated (see lob-d 

for related studies in protonation reacttons). This necessity of tvo equfvslents of 

chit-al auxiliary can be related to the fact that each face of the azaallyllithium 

anion bears two enantiotop:c centers. 

Studies are in progress, to optimize and generalize this method of creating 

optically active aminoacids and to elucidate the mechanism of the enantiosclection. 

21 ENANTSOSELECI’IVE ALKYLATION 

Electrophilic C-alkylations in organic chemistry are ueually achieved by using 

alkyl halides (20) and only recently have data in the literature been concerned with 

the use of chiral nucleofugals in asymmetric synthesis f9a, 11,211. Moreover, the 

biological single carbon transfer 

adenosylmethionine (SAX) has also 

participates in the biosynthesis of 
example, S A* n Is involved to the 

olefinic fatty acids 0: sterole, LI: 

biosynthesis of antibrotics (221, 

to a nucleophllic cartwn center by S- 

received considerable attention since it 

cornpounds of great biological importance. For 

aethylation or the nethylenation of bacter:al 

the methylation of cobyrinic actd and in the 

In this part, we envisage the asymmetric synthesis of aminoacids via theelectro - 

philrc enantioselecttve alkylation of the enolates 2 derived from Schiff bases 1 of 

aminoesters by electrophllic reagents bearing a chlral leaving group A’ (schew 51. 

OMo OMe 

%&t- 
- 4o”c 

R 
1 

= Ph, tBu ; R2. H, Ph Scheme 5 optically 

R . If, CH2Ph enriched. 

The flret problem was to find a chiral nucleofugal A* compatible vith a SN2 

mechanism and having enantiodiffarentiatlng ability. Thw, methylation of enolate2 

( It’ -R2 =Ph: RI H 1 by a series of chiral sulfonates 3 or mixed sulfates4 (table 2) 

and the result8 communicated in a preliminary form ($a, 11) led us to some conclusive 

remarks. 

In all c-ase*, sulfonates 3 were poor leaving groups (twelve hours are required at 

-2S.C for complete alkylationl and the observed stereosalectivity was lov, On the 

contrary, everything else being equal, mixed chiral nulfates4 required only three 

hours for complete alkylation at -aO’C and the stereoselectivlty was found to be 

dependent on three principal parameters: 

Us* of the cosolvent HXPA was necessary and both the kinetic and the 

8tsrooselsctivity w*r* affbcted, suggesting that HUPA was present in the transition 

atate fllaf. 



Table 2 

Bond coasmbdon to the oahon of a-moo acids 

Enant&oselectlve methylatlon’ of 2 (R’- 
2 

R = Ph; R= Ii) 

by sulfonate83 end mixed sulfatea 

5499 

electmphi ik cwit1cA Ele&rc@lillC Qnlitions 

r-t Vt 

YlfAda e.8.t Y lcld a.e.t 

z- SD3m t*c .tm ,ItriwM.) (aXIf: z- SQ3m t*c .tlnr <(hansi.) Icull.) 
1. 

-25 4h (78) -40 2h 53 30= 

(Sl 

-40 2h 56 32= 

(S) 

-25 6h (80) -40 3h 72 22= 

(S) 

-40 2h (98) Ob 

(95) -40 2.5h (98) sb 

(S) 

-40 3h -40 2h 65 40b,c,d 

(S) 

-40 3h 65 14c.d 

1s) 

a) deprotonatlon, 1 eq. LM/TH?, -7O.C; alkylation, THF,lZeq.HMPA, -4O.C; b) detsr- 
mlnatlon by HPLC ; cl detefminatlon by palarlmatry; d) already published in ref.lla. 

From the results in table 2, it is clear that the enantioseloctlvlty 

was very dependent on the structure of the chiral nucleofugal. It la noticsablo that 

except for the sulfate 4b derivad fromg-(D) fructopyranose, the ma]or configuration 

of the aminoacld was always S. The best enantlomeric excesses were obtained with the 

sulfates derived from D(+) glucose; moreover, it was ascertained that the 8toreo- 

selection was related to the solvatatlon of the lithium atom of the enolato and to the 

structure of tha l cetalrc group linked to carbona 5 and 6 of the qlucofuranoso residue 

lllb). 



ZZ, S O,Me ea. 0% e.e. LO O/O e.e. 56% 

During the methylation by sulfates 41,m partAoulary good iesultc w*ra 
obtained froa the study of the-influence of the structure of the Schlft kses derived 

from glycine and it was concluded that the enantloselcctlvlty wa) fsvoui-ed when the 

w region of the mine moiety was sterically hindered f9a, lib). 

sulfate 4i: e.e. 0% e.e. LO % 
4m: 56 Oh 

e.e. 71% 

76% 

Thus, taRlng 

alkylated with a 

these conclusiona into account, the enolates 2 (R - H, Cif2Ph 1 were 

serlea of aulfatos 41-k easily obtained from commercially aosllable 

1,2;5,6 dl -O-lsopropylldena +-D glucofursnose (table 3). 

Table 3: Enantloselective alkylatlon’ of enolates 2 by mixed sulfates 

-Y s-rtlnglmlncamter CudltlaM Elactrqwllc Isolated ppduct 

) -t eke.8 

R’ R2 t l c. t&m , Yleldb (oalf) 

H ph l.Sh 0 

1 Ph m -40 3h 41 (& Ils) + 

So ob 

OH 70 3P tw 

Rl t&l 3h 
w2 

72 61b (S) 

? 

2 R’ A= 

H ph sh 

F+l Ph -1s 4.y, 41 (E= et) r% 
’ H 6’ p (R) 

? 

65 9’ (RI 

mtal 9l w2 

_R’ 
44 21C (S) 

H m 2lh 
I 22 OC 

3 mm 0 2O.Sh 4k (G FI*r) YA 11’ (R) 

mta, M H(z 1: 2’ CR) 

H m m P 

v 

100 0= 
I 

m m -40 3h 41 IE-rbb) oyI90 o= 

mth h a%N d OC 

a) doprotonatlon: LDA, THF, 
polarlmotry 

-7O.C; alkylation THF, 12 l q. HXPA ; b) by HPLC ; cl by 
; d) alkylatlon 6OU. 
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Concernlog the aothybtioo (entries 1 ,O, the conditlona were very cl08e to thoaa 

we used with diaethylsulfate or aethyllodide and genarally good ylelda of r( - 

methylated l minoaeide were obtained. The roactivlty wa8 largely dqeadent on the 

structure of the electrophlllc group: in all cams, the only lrolatd l nlnoacld 

corresponded to the OSE cloavaqe, and the ylolds decraarad frm I?= Ua to E= IBU 

vhlle the temperature of the alkylatlon had to be increased. 

Althou9h It is difficult to ratlonallze the observed atereoaelectlvlty, wo can 

notice that the attack of the e face of the enolate was favoured, for a given Schiff 

base, when the crouding of the elactrophlllc group decreaeed and, for a given 

electrophlle, when the crovdlng of the w region of the Schlff Base increased a8 vas 

found previously (9a). From these last results, lt was obvious that we needed more 

lnformatlon about the CMxhanl8m of the reaction so we considered methylatlon again and 

are at111 currently investigating new chiral nucleofugals. 

3) ENANTIOSELECTIVE PRO’WNATION : 

Oeracemlzatlon : 

Oeracemizatlon by enantloselective protonatlon has been extensively studled in our 

group and enantloselectlvlties as high as 808 have been obtained (9b, 23). Provlou8 

sttidies in the aninoacld flsld were essentially involved with the search for the 

factors controlling the enantioselectlvlty of the protonation of prochlral derlvatlves 

of phenylglyclne by various chlral acids (9b, 10) ( see scheme 6). Thus it was 

established that the structure of the choral proton carrier and the nature of the 

subatltuents of the prochlral substrate determlned the stereoselectlvity. It vas also 

demonstrated that the base used for the deprotonat:on of the racemlc amlnoacld 

derivative was also involved in the asymmetric step. Thus, the use of choral lithium 

amldes allowed an increase In enantlcdifferentiatlon (e.e. up to 70 U1. 

Results presented here summarize the experiments carried out on various amlnoacids, 

in order to test the versatility of the method. Aldlmlne methyl esters were deprotonated 

by means of LOA, and the resulting anlon Y~LI sulnnltted to protonation by means of 

lZR,3R) OPTA ( 0,O’ - dipivaloyltsrtaric acid) (24). thus allowing the recovery of 

optically active material (scheme 6 , table 0 : 

R 

Y 

COOH 

NH2 (3 

R 

Y 
COOMe 

NH&l 

Rv COOMe 
* * I 

(‘1 N\ 
7 

Scheme 6 
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HOOCPpoH 
t BuCO6 

( DPTA 1 

then workup 
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X 

LDA 1 

-THF 
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Tablr 4 : DOrdCdlaitdtlOt'I Of LX-dmlnoaclda (LDA ds the base, (2R. 3R) DPTA dS ths chlxal 

dcld). 

Inlt$dl rdcemlc ialne Deracem~z4d aminoester 

R X Yield 8 e.4. * 
a 

ne 

I40 

Et 

1Pr 

IPr 

nBu 

tBu 

Ph 

Ph 

Ph 

Ph 

I(rSCH2CH2 

HeSCH2CH2 

H 

RR42 
H 

H 

NMe2 

H 

H 

H 

MO2 

OMO 

One 

H 

one 

71 

58 

70 

79 

76 

85 

85 

75 

70 
95 

80 

00 

56 (SJ 

65 f.9) 

51 (3) 

47 (Sjb 

54 (SI 

44 (S) 

44 e 

50 (SIC 

61 (S)’ 

57 (S)C 
70 (S) d 

34 (S) 

41 (S) 

a)det4rmlned by polariwtry if not rpeclf led otherwise. b) aIreddy published ln 
rof .lOb. c) dlr4ady published in ref. 10~. d) in this experiment, the protonatlon 
step Yds cdrrisd out at -105.C ln THP/Et20 (2/l). 4) datermined by HPLC. 

Results indicated thdt the extent of tha asymmetric lnductlon was not drdmatlcally 

dff4ctOd by the naturs of the R moiety of the dminoacld. In fact, hindering this 

group cdused a small decraase of enantioselectivlty (e.4. from 56 to 44 t, R-Ma to 

R-t&i). Moreover, in all the atudled casaa, a favourabls electronic affect YdS 

obtained when the imine aolety of tha substrdte was substituted by an electron 

donating group, as previously reported for phenylglyclne (10~1. One can slso observe 

that the sense of the asymmetric induct ion YdS not modified, and thdt the final 

product was always of (S) conflguratlon : this observation 1s consistent with the 

previously rsportod emplr:cal r3le for the predictlor. of the sense of asymaetrlc 

protondtlon, which could be usod for the determlnatlon of absolute configuration of 

dalnoaclds (9b, 10~). 

Finally, we observed that loverlng the tempsratura of the protonation step increased 

both the yield and the enantloaelectlvlty of the deracemitation (up to e.4. 70%). 

Deconjugatlon : 

A vary attractive and challenging problem was to aPPlY enantloselectiva 

protonation to doconjugation. As a model reaction, ~4 chose the access to vlnylglyclne 

afrom COnjUqdted esters5 dnd describe prellaindry efforts directed to the synthasis 

Of rdC4UilC dnd OptiCdlly enriched deconjugated esters7 (sch4me 7,table 5). 

R N 
Y / I 

J 
5 b: R=Ph 6 7 

Scheme 7 
8 
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Table 5 : Protonation of dienolatesS 

:ntry Starting ester Deprotonationa ProtonatIonb Results= 

E/Z 78 SE8 SZN eel 
d 

(conf )_ 

1 ss 30/?0 LHMDS (1.25 sqIe’f AcOH (8 eqlg 35 3 42 

2 15105 LHHDS (1 .25 eqle ACOH (8 eql 014 46 

3 i 5185 LHRDS (1.25 eqle AcOH (8 oq)' 35 0 25 

4 o/100 LHMDS (1.25 eqle ACOH (8 eqjg 23 0 22 

5 15185 LDA Il.25 eql’ AcOH (8 eq) 0 4 66 

6 Sb 100/O LDA (2 eq) H20g 0 0 100 

7 :00/o LDA (2 eql AcOt (9 eql h 60 0 40 

l3 100/o LDA (2 eql AcOH (9 eql 50 0 42 

9 lOOlO LDA (2 eq) AcOH 118 eql 64 0 36 

10 o/100 LDA (2 eq) AcOH I9 eq) 56 8 36 

1: Sb O/lOC LDA (2 eq) DPTA 0.5 eql 22 13 65 24 (R 

12 100/o LDA (2 eql DPTA (4.5 eql 30 0 70 24 (It 

13 100/o LDA (2 eql’ DPTA (4.5 aql 36 3 61 31 (It 

14 100/o LDA (1 .qIi DPTA (2.2 eql 42 0 56 34 (R 

15 7b LDA (2 eqle DPTA (4.5 eql 45 0 55 36 (R 

(al If not specified otherwise, the deprotonation temperature was -5O’C. (b) If not 
specifted otheruiso, the protonstlon temperature was 
was added to the dienolats 0 . 

-7O;C, and the ptotonation reagent 
(cl Ratio dotermined by H NRII j substantial aaountr of 

autocondensation byproducts were also obtalnsd in l ntrles 1 to 5. (d) Determined by HPLC. 
(01 Reaction temperature : -70.~. (f) 1x1 this experiment, 4 eq of HMPA were added durlng 
the daprotonation atop. fgl The dlenolate6 was added to the protonatlag solution at 
l 20’C. (hl The dlonolate S was added to the protonating solution at -7O.C. (1) The 
dienolate solution was warmed to -35.C for 30 minutes before protonatlon. 

Piret we investigated the non enqntioselective deconjugation of esters Sa and Sb.This 

reaction had previously been experimented with ester Sa,unsuccossfully (251. Thus, ester8 

S(Z and / or E 1 were submitted to the deprotonation, and we treated the resulting 

dlenolates S by a protonsting reagent lacetic acid or water). Deconjugation of ester Sa 

was only observed vhen the dienolate Sa was added to the acid solution (inverse addition) 

; in all cases, the deconjugated eater 7a (35.81 was accompanied by conjugated ester Sa 

and autocondensatlon by-products (20 -5OA). The deconjugatlon of ester Sb occurs with a 

higher yield (55 - 64tl and is not affected by the addition order I entries 7 and 81 nor 

by the structure Z or E of the starting oster Sb ; autocondensation by-products were not 

observed. After protonation, the configuration of the recovered ester Sb was Z if the 

reaction proceeded from Sb E (entries 6 to 91. The results from Sb Z are very similar, 

However, a small quantity of Sb E was also dotocted (entry 10). 

Soae protonations of dienolate Ob by (ZR, 3Rl DPTA were effected. The 

enantioselectivs deconjuqation of Sb was dependent on the disnolate preparation 

condition5 : the results were better vhen the dienolate Sb prepared at -5O.C was waraed 

to -35-C for 30 minutes prior to protonation at -70-C (compare entry 12 with entries 13 - 

10 and nearly equalled those obtained by deracenlxation of 7b (entry 151. All these 

experiments suggest that there are sllght differences in the intermediate anionic species 

bb according to the startinq material (Sb or 7bl. 

The ssparatlon of esters S and 7 1s eaally induced by hydrolysis : treatment by 1N 

HCl leads to vlnylglycine q ethyIeater hydrochloride, isolated from the aqueous solution, 

without racemitation. 
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f.9) Vinylqlycins 8 has baan found in aushrooms (261. It plays a role in the ensymatic 

transformation of homoS4rlne into throonins and a-kstobutyrate. Uany syntheses of rscernlc 

8 have bsen described (271. Optically pure vinylqlycins was obtained from msthlonln4 (281 

and qlutamtc acid (291. Some diasteraoselactiv4 synthsses were also described f6c,301. 

To the best of our knowledge, theta have been no previous report on tha 

enantioseleotive protonat:on of dienolates, vhareas deconjuqation via protonation of 

dienolatos has been extensively studied (31) and results for enantloselectlve 

photodsconjugation have recently bsen publishad 1321. 

EXPERIMENTAL 

‘H NllR spectra were rocordad on a Perkfn Elmy R 12 60 MHZ or Brukcr AU 80 60 Wit 
spectrometer. Chemical shifts are qfv4n in unit downf isld from internal 
tatramothylsllane in CDCl solutions. Optical rotations wore m4reured on a Perkin Elmer 
aicropolarlaeter model 20. HPLC was p4rforn4d on a choral column Pirkl4 DNPG covalent 
bond ~hexans/dioxanel. 

Preparation of startinq Schlff bases : 
All the schiff bases ussd in this vork hav4 bean prepared by known proceduras. for the 
aldohyde derivatives, wa used the method described in ~OC, while ketimin4s w4re prepared 
accordlnq to H. J. O’Donnell 061. 
The unaaturated Schltf bases 5s and 5b vere prspared by dahydrohaloqenation of their p - 
chloro precursors with DBlJ (251 : 5a 8 / ba E 4 60 / 40 ; 5b 2 / 6b E - 20 / 80. 
Tha stereochemistry of 5a uas determined by NOB measurement experiments : 
BSZ : 1.9 (311, d, J . 7.2 Hz1 ; 3.65 13H, al ; 6.55 /lH, q, J - 7.2 Hz1 ; 8.45 (1H, 81. 
The signal corresponding to tha imine proton was increased by 121 when irradiating the 
methyl protons and vas not increased when irradiating the vinyllc proton. 
5ae: 2.05 (31, d, J - 7.5 Htf ; 3.80 (3H, st t 5.95 flH, q, J = 7.5 Hz) ; 8.25 tlHr 81. 
The siqnal corrsspondtnq to tha inine proton vas increased by 298 wh4n irradiating ths 
vinylic proton and was not lncrrasad when irradiating ths a4thyl protons. Th4 opposlta 
attribution has been proposed in the literature (251. 
bb 2 t 1.6 (3H, d, J . 6.9 Hz) ; 3.6 (3R, sl ; 6.1 (IH, q, J 4 6.9 Ho). 
bb 8 f 1.85 OX, d, J = 7.6 Hz) f 3.5 13H, sf f 5.3 (*H, q, J l 7.6 HE). 
Th4 pur4 Sb B”vss isolated by cryStslliration from pentans solution (m.9. 57*Cl. The pur4 
bb 2 isomer was obtained by isomorlration of Sb E in a procedure Idsntlcai to 
d4conjuqation experlmrntr urlnq LDA as tha base and water as the proton donor. 

Enantioselective carboxvlation. General DrOC4durO : 
In a typical experiment, 2.1 mm01 of chiral amina WAS dissolved in 8 ml of dry TBF under 
an inert atmoephsre. 1.3 ml of nBuLi (1.6 N in hexsna) was added at -4S*C. After 30 min 
at this temperature, 0.195 Q (1 mm011 of N-benzylidone benrylamine In 3 ml of THP was 
addad dropvise to giva A dasp purple solution, Aftar 30 mln tha solution was cooled to 
-5O.C and a solution of 3 mm01 of the elsctrophile in 3 al of THF wae addad in 6 min. The 
crimson coloration disaprarad before the end of the addltlon. Aftar 30 min, 0.11 q of 
triethylamina In 1 ml of THF was added, then the alxture WAS alloved to warm up to room 
temperature. After addition of Et 0 (15 ml), the reaction mixture was vashed twice by 10 
ml of water, then by 21 ml of aquesus 0.1 N HC1. The organic layer was treated by 5 ml of 
aqu4aus 1 N HCl for 15 min. The acidic layer was saparatad, water va6 removed by 
evaporation to qlvs ths aminosster hydrochloride vhich was pur:fied by veqetal charcoal 
treatment and was dried under vbcuum on P205. 

Enantiosalective alkvlation. General procedure : 
1 au01 of the S&iii 8ase 1 in 7 ml of dry THF was added at -72.C to a solution of 
lithium dllsopropylamlda pr4formed in the usual way from 1.1 mm01 of diisopropylamlne 
in 5 ml of 
tima for 

THF and 1 mm01 of nBuL1 (Aldrich 1.5 N in haxanaf. The tampera)ure and the 
complete deprotonation was dotsrained in preliminary assays by H NMJI after 

quenching Sample6 Of the react ion medium by D 0 . Then, 1.2 mmol of the l lkylatinq 
reagent in 6 ml of anhydrous THF was added In 5 lain followed after 10 min at this 
temperature by 12 mm01 of HHPA In 2 ml of THF. The rosultinq reaction medium was 
Stlrrsd 10 ain at 

alkylation (VPC! or 
-?2*C and then olactd 
HPLC determination 

at the desired tamwratura. After complete 
; temperature and time bf contact were given in 

table 2 and 31, 
ml aqueous NatKG 

the solution was diluted by SO al of Et20, washed successively vith 10 
5ml vater, 

For the 2’ 
3~25 rnh of 4 U aqueous NH Cl and 2x10 ml vater. 

methyla ion of 1 fR l R = Ph; R= If) tha ether oxtracts v4re dried with WgSO 
and the corrsspondinq iminoestar Ya6 analyzed by HPLC (solvent 1.4t dioxane id 
hexane) . In the other cases, the ether phase was tr4ated with 8 ml of 0.2 N HCl during 
t h and the aminoester hydrochloride vss then hydrolysed und4r reflux after addition 
of 20 ml of 6 N HCl, Aftar cooling, the solution was evaporated to dryness and the 
product was chromatographled on Amberlyst 15 ion-exchange resin column (elution 3.5 N 
NH40H 1. 



Bood conrtrucf~on 10 fk a-ah00 of a-mu00 sad.9 

Enantioselective protOnatlOns : for deracomization procedure see ref. 10~ 

Racemic deconjugation of Sb E (table 5, entry 71 
To a solution of lithium dirsopropylaalde, prepared Cron 4.4 mm01 of nBuLi and 0.69 
(5.9 mmoll of Uiisopropylamine in 9 al of T?iF at -lO*C, was added dropwise at -5O.C 
0.629 (2.2 mmol) of 8b E in 6 ml of THF. After 30 min, 1.29 (20 maoll of AcUH in 6 al 
of T’HF was rap:dly added at -7o.c. stirred 15 rain and allowed to warm to roan 
temperature. The mixture was diluted with 20 ml of Et 0, vaahed tulue with NaHCO 
saturated aqueous solution, water, dried over UgSO, and ivaporated in vacua to yield 
0.629 ( quant. yrelbl of crude product: 7b / 5b 2 = 60 / 40 determined by MR. 
7b H NllR : 3.7 (3H, s) ; 4.65 (lH, dl ; 5-5.4 iZH,al ; 5.9-6.5 (‘H, ml. 
The crude product in 15 al of Et 0 was rapidly extracted with 1 N HCl (4x5 ml), 
washed with Et 

a 
0 (3x70~1 t and evaporat h in vacua (It l”< 50.C. Then 6 N NC1 (5 ml per 

mmoll was adde and refluxed for one hour. After cooling, the solution was washed with 
CHCl I3XSrnl1, evaporatad to dryness 
Aftea filtration and evaporation, 

and treated with activated charcoal (30 mini. 
the product was chroaatographiod on Amberlyst 15 ion 

-exchange resin column (elutlon with 3.5 # NH OR) to yield 85.9 mq fY= SO* from 5b El 
of (*/-I vinylqlycine. NWR analysis CMf L h ed the complete dlsappearancc of 7b In 

ether solutions, and the absence of a-ketobutyrate rerulting from Sb E hydrolysis. 

Enantioselective deconjuqation of bb E (table 5, entry 121 : 
The deconjugation procedure for 1.1 mm01 of bb was realized with 5 mmol of (ZR, 3R1 
OPTA in 3 ml of THF at -70-C am proton donor. The crude mixture f7b / Sb 2 - 30 I 70) 
was anaiyzed by HPLC (solvent : 28 dioxane in hexanal e.e.- 24~. The enantiomeric 
excess was confirmed by polariaetry of the aminoacid. 

For polarrmetric detarminatlon the measured optical rotations were compared to 
the following ones (589 IUD) : (Sl Alanlne methyl l rtei hydrochloride : [a] 22 -+6.5 l 

(1.6. MeOH ) 031 ; (s) Ethylglyclna : rotI 20 ~7.94 (4, water) ; (SI Valine methyl 
ester hydrochloride ; (S) norleucine methyl ester 
hydrochlorida : a] 17 
hydrochloride : a 25 gr26.1 l (1, vat.;) 

.-132 ” 

(Sl methlonino methyl ester 
;fRl phenylglicine methyl aster hydrochloride 

:[a] 25 . (1 , KeOHl (36) ; (S) Phonylglyclne ethyl ester hydrochloride :[a] 20 
.*91’(1, vaterl 1371; iR1 Vinylglycine:[~ 20 I -93.8. (1.5, water) 127al. 
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