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Snry: The rsactfvfty of Zfthfated chfrot SchfN bases z ufth carbonyl coapmd8 fs 

6tUdtUd. ZRhey do not react vfth ketones but ufth aZd&des good chorfcal yfeZds are 

obtained fn the presence # coaoZwnt8. On the other hand, the rooctfon ufth unsaturated 

car-t coqxxtnd* (et)plZenfc. acotylenfc. allenfc) Is wry rapfd and affords a wrfoty of 

amfno edtot ufth good c-feat and optfcal yfefdr. Yfth the Zactone 1, prepred by 

cyctfsatfon of the eeter 01 qtucfno ufth 2-hydroq S-pfnanone, the /Irat re8uZte obtofnod 

ufth oZbZ halfdee, aZd&des and epwfdo shou etceltont 8tereOSUZUCtfVftZ, and good 

chemfcal yfelds. 

Ihe wide spectnm of the applicatione of amino acids and the econoaic iapact or such 

products has led to the developwmt of a variety of pmcedures for their extraction fm 

natural sources and for their chemical eynthesis’ . Host nminoncids am biolwically active 

in me enanticaeric foorr, therefore the difficult task for the organic chemist is to 

syntheaise enanticaerically pun, corpoundr. Several mthodo are now available for the 

preparation of aaino acida of high enantiowric purity using asyretric hydrogenation’. 

chiral enolates’ , electrqhilic glycinates’ and asynetric aaination,. 

Because of our interest in the oynthesie of a great variety of optically pure srino 

acids we have developed aethoda which perrit the essy access to such pr&ucts. 

Two strategies have been explored : mdification of enanticaerically pure Cr-aaino 

acida derivatives without loss of the optical purity or creation of the asmtric centre 

and forratim of me C-C bond to the o-carbon. l%us a general wthod6 of synthesis of Q- 

uino l 8tem was elarated by reaction of orgatwcupratee with tooy1 and halogen0 

derivativea of L-serine and L-howaerine. We’ have also prepared optically pum proline 

derivativea uafng the Hofaann-Loeffler-Pmytag mactim carried out by irradiation of n- 

chlom L-aaino acida in l ulphuric acid. 

Next we have developed a general and efficient mthod by diaatereoselective 

alkylatim of chiral SchifP bases. YWDA’ described the asyretric l yntheoie of four 

wmoaubrtituted D-waainoacid derivatives (661<&831) by alkylatim of the Schiff base 

pmpamd fnm the glycine t-butyl ester and (1S.ZS.S) Z-hydroxy j-pin-. This chiral 

auxiliary and ita mantiowr are very attractive, lmcauae they wm easily obtained by 
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pelmangMAte oxldatial or (*) or (-)o-pInane9 which uw c--rciti inexpensive producta. 

schiff bases warn prepued With gocd yields In mfluxing bt3nreu~ containing bomn 

t.rifluorI& etherete. 

we hve studied thomqghly thio rethod and have been able to Introduce FWIMry and 

secondary alkyl. unseturated (ethylenic. acetylenic. -tic), halogenated l ubntitwnts at 

the c+carbon of the ScMff beme. of glycine. alanine. phenylal&Ine. leucine. valine. 

norvaline ~I00 ~tet8. Furtheraore w have shoun lo that diastereoieaeric Schiff bases 

were sufficiently rtable to be separated by collrm, chmat0graphy (0r flanh 

chroatog-rwb) . the atability could be ascribed to the Intrwlecular hydrogen bond 

betwen the hydroxyl group and the nitr’ogen. So w CM obtain enantIoeerIcally pure 

c0epounda. even with 6n Inm1et.e ~tem0selectivIty of the reaction. mlhia ~th2-d YU also 

used for the aayuetric synthesis of dI#ubotituted uino a~ids’~ ‘(, imIll acida’* 5, 

MInophosphonIc’J 5 and uinophosphinic scida”. lhese different results are sunarited In 

Schew I. 

Flvw the Schiff beus of glycine and alamine -thy1 ester0 this procesn fullfills the 

mquiremnta~necwauy for en aaywetric pynth@s : good to excellent chemioal yields. 

enantiomric excesses in the range 5O to >%X. the chiral auxiliary Is recoverable and the 

absolute configuration of the reaction products is easily predictable. Starting frca 

(lR.2R.5R) 2-hydroxy j-pi-no S amino eetere wm obtained, whomae (lS.2S.5S) 2-hydroxy 

j-pinanone gave R a&we8 ten. 

With the other Schiff besee possessing bulky substituents. the n~roun resulta w 

have obtalned’~ ahowd clearly that the cheeical and optical yiel& were dependent on the 

rubstituent R present on the Miff base before alkyletion. Recently w have reported’6 

that chirality of the starting Imine Ia slao Iqkxtnnt ;uIth the Schlff base of valine 

=ethyl ester and (lR.ZR.5R) 2-hydmxy 3-pinanone. after wtalation with LDA. only the 

diaste -r RRR.S gave e reaction with l lectrophilea like Da0 or WI. Thie study uas 

extended to Schiff baaer of leucine. phenylalanine and norvsline wthyl esten. 

DIartemoIsoeers RRR.S do not epimrise In presence of LDA and wre alkylated by ethyl 

Iodide with retention of configuration. me reactivity of diastereoieowem RRR.R vas 

dependent on the substitwnt R preoent on the Schiff base before alkylation. Identical 

results uem obtained with (lS.2S.5S) 2-hydmxy ‘j-pinanone. 

Mm article deulm first uith the Fesctivity of the Schiff baeem with saturated and 

unsaturated curbonyl mqound6. Wext w mport our first results obtained with the rigid 

system famed by the lactose 1 (R) or 1 (!3) prepared fru ehe eeter of glycfne with 1 (RI 

or 1 (S). 

a) Reactfvfty of lfthtated Schlff baeem vtth eatmuted cabal coqam!l~ 

To delineate the scope and llmitatiars of the wthaJ It wn of intemet to examine the 

reactivity of the lithlated Schiff banes 2 with carbm~l corpormds. At -8fPC In MF the 

dianion prepared fm mthyl glycinate with two equivalenta of L.DA did not reect vfth 

Iretoner ruch M diwthyl ketone but did react with aldehydes. The rerulto am rarurized in 

Tab10 1.7~ chiral centma are created and four diutereoiamn GUI be forrd. b &oun 

In Table 1 two or three of Thor wm detected by ‘H-PIIR or thin layer chrcutogr~y. but 

they M difficult to separate by col\nn chroutogmphy. The chalcal ylel& wre 10~. 

dsrpite the experimnKal condition8 Syployed: For exeple. changing the teagenture (-loo0 

to l 2OO) or the reaction tfw did not tify the yield. the l tartfng Schiff hue being 

recovered. Hs have wined the Influuue of tilvent polarity : It bar been wll 

eatabliAe@’ tit lit-him enolatr exist ” -tee depending on the solvent. 
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In CUB the chmical yield of the reaction of the lithiated Schiff base of methyl 

glycinate with acotalu um mhnnced (40x) but the atemooelectlvity did ngt change. 

nm coaolvento hwe bmn erployed. WA and ‘IWTM. and in these two casea. the aldol 

producti were obtained with 90% yield and always with a low rtereoselectivity. Ye hava 

tried to prepare a ~)re chelated intermediate by us* methylmagneaium iodide as outlined 

in Scheme III : in eMition m could expect the mgnesium to provide an electrophllic 

amistance to the carbonyl approach. In thir cam. starting fmr acetaldehyde and 

benraldehybe. the aldol pmducta & and & were prepared with 35 and 47% yield 

respectively. In both camn tw diaetemo~wn am formed in the proportion 60/40. 

Much bet-r yield and diutemoselectim uaa obtained by mplacment of Li by Ti. The 

lithfatml Schfff baaa treated by Ti(OiPr),Cl led to the titeniu interredlate which reacted 

with l cotaldehyde TV giw the aldo1 product with 75% yield. two diaeteroomen were formed 

(70/W) * It ruainm to rtuly the influence of the li* located on Ti on the 

HOlWO#OlOCtiVity. 

b) Unaatumt8d carbon& f2mpwd8 

mm0 Schiff banem hava bcwu-8 studied : glycine mthyl ester g. alanine methyl eater 

2b and norvaline methyl eater &. With w&y1 vinyl ketone. 23 in the presence of two - 
eQufvalalt.# or L.M at -WC gave a mixture of the desired 1.4 sddition product 9 (10% 

yield) and a corpocmd s arising fmm t.Jm reaction of the intermediate anion on mother 

molecule of wthyl vinyl ketone (331 yield). 
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_ Scheme lV_ 

With wthyl acrjlata. 5 gave the addition pmduct e in 50% yield (de-481): the tG 

diastersoren could be l parated. Starting frca (R) Z-hydroxy 3-pinanone 1, tha 

configuuntion of the ujor imomr. following hydrolysis. wu S. as in the alkylatlon 

reaction.. 

OH 
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schiff TotAl 

buss Yield 

12a 14 - 

12b 90 - 

12c 80 - 

. 
A 

1 

Pura 

1-r nirturm (Pmportiofm 1 

32 42 (55/18/27) 

90 

80 

Similarly, starting fm S.&if? baas 2&. tw diutamoisooers llb warm formd in - 

9% yield (do = 71s). With ethyl cmton6te, tm chfral centcw wm created and therefore 

four diaatmwmera uoxw poomfble. lln m#ulU am rumarlted in Tablm II. The optical 

yield w him dopendmt ar tJn atart- Schiff bma.Tbe major isomer of 120. 12a1 could -v 

ba wpumtod by column chxwaegrohr. Cloavam of tha irinu wan perfomml with 15% 

citric mid or ZN MC1 . yhsa the acidic hydrolymim pmceaded slowly or l lu@ohly. the 

cleat ma curfed out with hydlplflufne l cetata. 

Tlw comriyntioo of the Co carbon of * obtained after hydrolysis of * ma 

doteminod by an anzymmtic wthod. corportnd Iju ru transformed into tha N-•cetyl 
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derivative 1’( which uaa rapooified (2N NaOH) to give the N-ecetyl diacid 2. 5 was 

treated with acyla~ &wiry 40 h at ambient teqeratum to give the diacid 16, indicating 

the configuration S for the o carbco..Indeed. in this case also. (R)-2-hydroxy j-plnanone 

induced the S confimration, The uall diffemncea in coupliw co~tanta value0 JHaxS (4.5 

and 6 Hz) observed for 13ar end its minor lsomm did not allow its use for asrigneent of 

relative configumtion. Thhemfom we have cyclimd e into pyrrolidinone 9. According 

to INUI’S1l maults. the value of the coupling Conscant (9Hx) allcua the aaaignmnt of 

scnJCture q.+ 

tl.0. 
za,L 
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_ Scheme VI _ 
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Hydmlysia of 12b by 151 citric acid led to the mlno - 

(w%%). By analogy we have assigned the configuration S 

carbon. When hydrolysis WM performed with 2N HCl at 2@C. 

Cleavage of G needed hydmxylamine acetate and the 

dimctly (611,w>95%). 

ester lJ& with 511 yield 

to the 0 carbon end R to the 0 

17b “a8 the main product. - 
pyrrolidinone 17~ uu obtained - 

The condetuation of e with ethyl propiolate WM alao very rapid at -80%. In 20 min it 

‘eve the capound 19 (64% yield) msulting fm the migration of the double bond in &. 

the lithiated Schiff baae frca 5 reacted with ethyl propiolmte to give $& 40% yield 

Z/B : 35/65. Acidic cleavage with 2N ItCl led to g (59% yleldc a>95%). 

To avoid the migration of the double bond. the condennation of l llenic coepoun& was 

carried out only with e (R=W) . lb adducts 21 (35% yield) and 22 (7&S) Mm obtait=J 

and warn cle&d by 2N MC1 to give the amino eatem 3 and z and the pyrmlidinone 3 

(n>95%). 
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c) Luctons z 01 chtml aurflfary 

In order Co know tha role of the acidic hydxwgen in the reactiona OF lithinted Schiff 

bares we thought first to prepare a derivative without thim &roup. Ye could use the 

cormmponding mthoy derivative. but NUKAIYNlA'9 et al. workin& with optically active 3- 

hydroxy-j-phanylbutan-2-one aa chiral auxiliary, reported that the hydroxyl group wan 

errential to #ain high optical yield : when 0-mM.hylatad or 0-wthorywthylated imines 

uem wed in place of an hydroxyimine. the optical purity was very lov (5 - 10% se). 

For thio roasm. w decided co syntheoire tJm lactone 1 which had two edvantaws : 

first it yu a rigid aysta with a diuteFeoface shielded by throw mthyl -PO. Af’ter 

&Pmtm&,im tm could emct the electrc&ile to enter the other face ; thus the 

aryretric induction should be axcellent. secondly. after acid hydrolysis M should obtain 

amino acids directly. 

capocmd 1 could not be pmpumd in a &xx! yield startiry from glycirw mtbyl 0ltw 

!%hiCf hue. Several attempts have baun perfomed wing acidic (p-toluene sulfonic acid. 
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oxslic acid, Side in C6H6) or basic media (OH-. iaidazole). they we- unsuccessful. Only 

one wethod permitted the preparation OF 7 with 151 yield : 2a was left during ten days on - 
a Kieselgel containing colum and 1 was eluted with the starting Schiff base. The 

difficultieo encountered co$d be assigned to the stemochsmistry of 2s which can exist - 
with two configurations : 2 or B. Both the l,C NMR and the 250 MHz lH-NMR wre consistent 

only with the presence of me diaste-r which had tha configuration E. Iherefore 1 YUI 

obtafned by the other strategy outlined in Scheme X 

d= 
;Oqtle 

OH CH2 
N' 

- ‘CH2-C02fle w 

LE 22 
Cv 

_ Scheme 1X _ 

The e8ter was prepared starting Tnm Boc 01‘ Z glycine and 2-hydmxy-3-pinanone using 

dicyclohexylcarbodiiaide (DCC) and diaethylaainopyridine (DMF’). After cleavage of the 

protecting group. the lactone 1 was obtained (551 overall yield). lH-NMR spectrum of 1 is 

typical. ‘Ihe two protons of the AB system centered at 4.4 ppa don’t present the sag 

couplings : HA fe only couplef vith b (J “4~. n 19.8 Hz) and 111 is coupled in addition 

with H*.and HD. located on the CI carbon of the pinane nucleus (Jmrmm.= 4.2 Hz. Jnmnr,= 

2.6 Hz). These attributions have been accaplished using aolecular models and according to 

ATKINS~N’S~~ uork on hcwallylic couplings. 

Y-NH-042 - .C02H . DCC 

DM AP 

4 0 
Y-NH -CH2-C 0 

I 

4 
0 

TsO-, H3 N*- CH2 - C 0 DIEA 

_ Scheme X_ 

All the reactions studied have been perform4 in TW. at -8O“C. two banes have been 

rystematically used t-B&K and LDA and, as discussed tmlcu. the best results were obtained 

with t-BuDK. 

The lactone reacted uith wthyl iodide in the presence of t-B&K to giw * (60% 

yield. de >951) and a small amount of the dialkylated product 27a (14s yield). 26s and 27s - - - 

were easily separated on column chromatography. With LDA. even after 18 h of reaction, 26a -. 

YU obtained in only 5 % yield. starting aaterial 7 ~sn recovered. 
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In the lH-NMR spectnm. the splitting of the proton o to the BeW1 group dcronstratea that 

the electruphtle entered the opposite face to the gea direthyl group since this proton 

shows haonllylic couplitq. This fact YM confirrsd after acidic cleave&e (ZN HCl. ODC. 18 

h): starting fm the (S) lactons optically pure S a.lnnLne reu prepared. With bcnsyl 

brcaide. several bases and cosolvents have been used. The wroalkylsted product 26b was - 

never obtained, only the dialkylsted one 27b was prepared in soee cases. ‘Ihe results arc - 
surarired in Table III 

table III 

%psriDM~l Yield 

Caditiolu I 27b 

@IWOK 24 h t-800 to -45°C) 
7BUOK 48 h (-70“ to @Cl E - 
lBuOK/tM’A (2 09) 24 h (-70“ to -18“C) 40 z:, 
LDA 48 h (-70“ to l 18”c) 45. - 
LwrmA (5 @a) 24 h (-70“ to - PC) 45 
L.T.M.P.. 7 h (-7@ to -40oC) 
L.D.E.A.b 24 h (-90“ to +lB”c) 

z$ 

a:lithiru tetramethylpiperididee; b:lithiw diethylmide 
l non identified products were isolated 

The lactone 1, in the presence of t-B&K. reacted with scetaldehyde very rapidly (15 

l in at -8ooC) to furnish the dehydro coepound 288 in 85x yield, the corresponding alcohol - 
+ could not be isolated. 

0 0 
H 

1.7 e- 
I 

“20/ 
R’ l 

28 a R’ = CH3 
Y 29 a R’ = CHj 

lo/ TBuO- 
b R’= Ph 

b R’=Ph 

2O/ b 
0 

_ Scheme XII _ 
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In the same conditione bensaldehyde gave a eixtum of the two products & (52% yield) 

and s (32% yield) sepamted by colt ch-tography : & and ZBb were obtained with a 

single configuration for the double bowl. Starting frca the (RI-lectone. cmpound * was 

a eixtum of tuo isoren l yn and anti (66/34). tJm carbon 0 to the 00 group having R 

configuretion (in lH-NMR spectrue the proton linked to thin carbon ehw hcmoallylic 

coupling). With waturated carbonyl compounde (methyl vfnyl ketone. ethyl crotonate) 

pmlieinary attempte in the pmaence of t-BuOK or LDA were unnucceesfull. the starting 

products were recovered. 

As expected, 1 treated with ~-BUCK mactad with methyl oxirane in the pmoence of 

BF,.BtzO to give jj in 60% yield. Ae we have pmviously noted. the lH-NMR spectrum &owed 

that the electrophile entered the lees shielded face fm the side opposite to thegem 

diwthyl group. 

Supriring meults were obtained with acetyl chloride, 7 in the presence of t-B&K st 

-8ooC led to a mixture of three products s, 2, 21 separated by colum ch-tography : 
with LLM only JJ wu obtained and the starting lactone wae recovered. Structums have been 

urignad using IR. )IIIR end Maer spectra. 

0 

0 : O H -5 . & / y “H 
<=O 

33 iH3 

_ Scheme XIII 

Thir 1-t reaction pointed out for the first time with these atructuma the 

equilibriue between two resonance-etabilired carbanlcms. The msctivty of the acid 

chloride allowed ixolation of three of the four wnaible lsoraric products. 

0 
0 ** a- 5- 

N 

II 0 
0 : 5 

@ N 

0- .? \ 5 & N 

0 
0 5 

w * &- N 

-Scheme XIV_ 
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The remlta ue have described 6ronstnte the important roIe of the electrophile as 

uell M the chiral auxiliary. With Schiff bases 2. lithiu diisoprppylaeide CM be 

coneidored an a gmd uorki~ base but with the lutone 1 t-M im better. The role of 

-tee io to be deterrioed and work is in prcgre80 with different l olvente and basea. 

If. with alkyl halides reactions worked wll l tarting frcm Schiff bmses or fra 

lactone. it ie not the case for the carbonyl compounds. With saturated cat-bony1 capounds. 

the reactions with lithiated Schiff b-es gave good yields only in the presence of 

cosolvents but the lactone 1 reacted well. However the revene was obtained with 

uhsaturated carbonyl c~unds: the reactivity was better with Schiff bases. 

As d aonatrated thim route provides -1y access to natural and unnatural o eeino 

acids of predictable chirality. Efforts to further expand the scope and utility of these 

nthw.iologiee sod to explain the re- of the differencer of reactivity are presently 

under active investigation. 

Melting points are uncorrected. Reagents and solvents uem purified in the usual vey. 

All reacticms involving lithium derivatives were carried out under anhydrous conditions in 

a nitrogen staosphere. LDA was prepared from BuLi in ether. Spectra were recorded with the 

following inat- ts. IR : Psrkin-B1mr rpectrophotaeter 298. ‘H-NW : Varian a-360 nnd 

Varhn XL 100. Mnas Spectra : Jeol JMS DX 100 and DX 300. Optical rotations were 

determined with a Pet-kin-Elmer Kc&l 141 polsrimeter. Routine analyses agree with 

calculated values within z 0.3%. ehantiaeric purity was checked by ‘H-MK spectracopy on 

tJ10 amino eater (0.15-0.2 M CCla/IWt solution io the p resence of 0.2-0.6 mole equivalent of 

d-Eu(hfc),). 

General pmcedum for rertiam of Scbiff bme8 with carbon@ e 

The Schiff base (l-1) ma edded under nitrogen, at- BOOC to a rtirred suspsnsioo of 

LDA (2.3 ml) in dry ‘IW (al). the mixture was stirred for 30 min wa-0. After the 

addition of the carbonyl coepcund, the mixture was l tirped at -80°C and the reaction wss 

followed by T.L.C. (Kiooelgel Merck 60 Fs)a). If mcessary. the tmrature was all& co 

v8.R to 3oOC (saturnted carbaryl cou~poumia). lbe mixture was pcwed into a solution of 

NlibCl (7ml). the equecus phase extracted with ether (3 x 70 ml). the organic layer was 

dried (NmsoI). evaporated (t<50sC). and the residue chroestographed over silicagel (30 

Parts). 

5: two diastereoisorem ‘H-WWR (CClr) 6 : 0.8C(s.3H): 0.85(1.3H); 1.12 (d,6H.J=6Hs); 

1.3O(a.3H): 1.35(8.3H); 1.40(s.3H); 1.45(0.3H): 1.6O(d,2H.J==12Ht): 1.82-3(e.l4H): 

3.71(8.3K): 3.79(s.3H): 3.95(d.lH.J=6.75Ht): 4.13(d.lH.J=6Kt): 4.14(m.ZH). Its KI W’: 283. 

&: mp- 88°C LH-tW? (CC10 8 : 0.83(d.6H.J=7.5Hr): 0.84(s.3H): l.OZ(d.lH,J-7.5tir): 

1.37(8.3H); 1.45(o.Y1); 1.62(d.lH.J=lOH.s); 2.00(m.U(): 2.3O(m.lH); 2.57(m.2H); 3.28(m.211); 

3.77(0.3K): 3.78(m.lH); b.17(d.lH.Js7.5Ks). I(s KI )1’:311. Anal. Calcd for C17Hs9KD#)c: 

C.65.59; S.9.P; N.4.50. Found : C.65.71: H.9.21: N.4.65. 

lla: - two iumerm aepmrated by coltrr ch~oum (Ether-hexane 5/l) Rf: 0.93. *H-EIW 8 

(CC14 ) : 8.85(a,w): 1.33(8,3H); 1.4o(m.3ii); 1.50-3.C0(B,11H); 3,66(..3H): 3.70(8.3H); 

4.23(t.lH.J=7Ks). RI: 0.70. ‘H-NWR (ccl0 8: 0.82(a.jH): 1.33(s.330: 1.43(s.3K): 1.50- 

3.OO(p,l1H): 3.63(..3H): 3.71(o.W; 4.25(t,lH.J=7.5Hs). )(s KI K’: 325. 

g: RC: 0.69 (&.hor-boxarm 2/1). ‘K-m (CDcl,) 8: 0.90(0.3H); l.lO(d.3H.J.6.5Ht): 
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1.32(t.3H.J-7.5Hz): 1.33(a.lH): 1.37(s.3H): 1.5(a.3H): 

3.75(a.3H); 4.13(q.W.J=7.W): 4.24(d.lH.J=4.5Hx). )(s RI 

12b: Rf: 0.59 (Ether-hexane 4/l). ‘H-MCR (CClr) 8 - 

1.23(t.3H.J-7.5nr); 1.3O(s.3H): 1.33(s.3H); 1.4O(s.3H): 

3.67(s.3H); 4.07(~.2H.J=7.5Hx). 

Hydrolysis of condensed Schiff bases 

a) Yfth acid 

1.59(d.lH.J=10.5Ht): 1.7-3(a.&l): 

I’: 353. 

: 0.67(*.W): 0.9O(d.3H.J=7Hr): 

1.5(d.lH.J=9Hr): 1.70-3,00(1,9H); 

l%a purified Miff bare (1 rol) was dissolved in THF (7 al) and hydrolysed at 0“ or 

25°C with 15% citric acid (6 el) duriw 60 h or 2 N HCl during 24 h. dependiw on the 

structure of the starting product. The solvent was evaporated at aabient teeperature and 

the aqueous layer extracted with benzene ; the benzene layer containing the ketol wss 

extracted with 15% aqueous citric acid. ‘The coebined aqueous layer was basified with sodiw 

carbonate and extracted with dlethyl ether. The ethereal extracts were dried (NW%%). 

concentrated and the residue purified by coluan chmatography on silica gel. 

b) Yfth hydro+ylamtns acetats 

To a cold solution of Nash (4,6 rol) in wthanol (50 al) vas added hydroxylaaine 

hydrochloride (4.6 ~1) and acetic acid (4.6 ml). A solution of Schiff base (4.5 nol) 

in ethanol (20 l l) was added and the mixture was stirmd at ambient teeperatum for 20 h. 

The solution was concentrated, diluted with 10% hydrochloric acid. extracted with ether and 

the extracts uem dried, the solvent evaporated and 2-hydroxy 3-pinanonc oxim WILY 

obtdned. The aqueous layer wan basified and extracted with ether. the extract8 dried and 

concentrated to give the erinoesters. 

*:[o]D- -22.4O (c-1.82. ClKlj). ‘H-NUR(CClb) 8 : 0.77(d.3H.J=6Ht): 

1.44(r.3H); 2.16(a,lH); 2.46(d.2H.J=10.5Hr); 3.50(d.lH.J=4Hr) ; 
(q.ZH.J=7Hz). Anal. Calcd. for C+HITWI : C.53.21: H.8.37; N.6.89. Found 

N.6.90. 

l.bO(t.3H.J=7Hr); 

3.78(s.3H): 4.15 

c.g3.24; H.8.36: 

lJ&: [o]o. -23.4’=(c=2.13. cHc11). ‘H-NW! (CClr) d : 0.6O(d.3H.J=7Hz): 1.15(s.jH): 

l.lO(t.3H.J=7.5Hr); 1.30(s.ZH): 1.67-2.5O(a.3It): 3.60(=.3H): 4,OO(q.2H.J.7.5Hx). MS. El MS: 

217. 

24: [a]~ = -36.5”(c=1.15.CHC1~). ‘H-NW! (CC10 6: 0.47(s.3H): 0.93(s.3tl); 1.4O(s.6H); l.l- 

2,67(.,9~); 2.23(a.2~); 3.00(e.2~); 3.34(~,3~); 4.6(a.l~); 5.07(e.i~); 5.25(e.i~). 

To a cold solution of Boc-glycine (4.4 awl). 4-diwthyla=inopyridine (22~1). and 2- 

hydmxy-3-pinanone (5 ool) in tXzC1~ (16 al). was added N.N.dicylohexylcarbiieide (4.8 

ml); the mixture was stirred at 0°C during 2 h and at aabient teeperature during 12 h. 

The solvent us8 evaporated the residue treated by ethyl acetate to precipitate 

dicyclohexyluma which was filtered. The filtrate was washed with a saturated bicarbonate 

solution and water. The organic layer was dried (NazXh) and the solvent evaporated to 

fumirh the eater (621). *H-NMR (CClb) 8: 0.87(s.3H): 1.37(s.3H); 1.43(s.9H): 1.6(s.3H): 

1.77-3.5(a.W): 3.47(d.ZH. J=5.5 Hz); 4.97(a.lH). 

To this ester (5.1 -1) dissolved in ether (2.6 al) and cooled to -1V’C. was sdded 

dmpuise duriw 30 ain a solution of paratolusne sulfonic acid (5.1 mol) in ethanol (6 

~1). The mixture uaa stirred at cubient temperature during 3 h. ?he solvmnt was evaporated 
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to Furnish M oily rasidw which wan dissolved in ethyl acetab and Mutralb& (PH a 7.2) 

with dii.opFopyl ethylamine to give the lactone (66%): mp = 1W’C; IQ10 - l 22@ for (R) and 

-220“ For (S) (1~2.00 CXlj). )(s BI. W’ : 207. 
‘H-m (Cacl,) 8: l.OB(r.jH): l.ZZ(d.lH. J=l2.5Hz): 1.43(s.W): 1.64(0.3H): 2.19(1.210: 

Z.I)(..lA): 2.83 (A’B’ myatom. 2fi. J=17.5Hr); 4.4(AB ayat-. 2H . J=l9.a~). 

‘,c-MIR (cwl,) 8: 22.25; 22.96; 27.50; 27.66: 36.96: 39.46: 39.75: 50.46: 51.67: 85.07; 

170.09: 173.53. IK : lm. 1660 a-l. 

React1a-m of the lectYm0 

They WWQ performed usirq the general pFoce6ora &mcribed For the SchifF bases. in 

this can. only one .quivUent OF ban. (t-B&K OP LDA) M nece~mwy. 

&a: (60%). mp=7PC. ‘W-Nm (ma)) 8 : l.O6(&.3Jt): l.M(d.lH.J=12.5Hr): 1.40(r.3H): 

1.66(0.3H): 1.79(d.3H.J=7.5Hr): 2.18(m.2H): 2.82 (AB system. J-18Hz): 4.15(~.lH): Its EI W 

: 221. 

a: (14%). w = 98v. ‘K-m (CDCl,) 8: 1.67(#.3~): 1.28(d.lH.J=12Ht) ; 1.48(s.3Ji): 

1.63(a.3~); 1.73(0.3H); 1.78(0.3H); Z.Z(m.ZH); 2.53(=.lH); 3.02(m wnte=. J=lmz). = EI 

W-:235. Anal. Calcd. For CiaHalMo1: C.71.11: H.8.99: N.5.73. Found: C.71.22; H.9.19; 

N.5.51. 

2-+ (45%). ‘H-NNR (CC10 8 : 0.38(0.3H): 0.83(a.3H); 1.17(s.3H): 0.61-l.q(m.PH): 

2.6O(m.a(); 3.28(m.W: 3.32(m,w); 7.23(a.5H): 7.33(e.5H). B m K’ : 387. 

2&: (85%). W= 5pC. ‘H-Km (CClb) 8 : l.l0(0,3H); 1.23(d.lH,J=lZHr); 1.43(s.3R): - 

1.5(#.3H): 2.01(d.3H.J-7.5Hr); 2.1-3.2(m.511); 6.70(q.lH.J=7.5Ht). MS RI Me : 233. 

28b: (52%). mp- 92oc. ‘H-m (CC10 8 : l.l(m.3H): 1.3(d.lH.J-12Ht): 1.4(0.3H): 1.55(s.W): - 
2.00-3.2O(m.5H); 7.rl(~,lH); 7.30-8.30(=.5H). KS EI M* : 295. 

s: (32%). ‘H-MWQ (OClr) 8 rfor SYK l.C0(~.3li)1 l.lO(d.lN,J-1Mt); 1.35(e.3H); 1.5(s.3H); 

l.70-3.10(=,51): 3.70(m.lH): 4.16(m.lH); 5.35(d.lH.J=3Hz): 7.10-7.70(m.5H) and for ANTI 

0.96b.jH); l.lO(d,lH.J=12 Hz); 1.35(s,3H); 1.53(s.yt): 1.79-3.1O(m.rl); 3.7O(~.lK); 

4.13b.lH); 5.10(d.lH. J.7.5Ht); 7.10-7.70(m.5H). KS EI It* : 313. 

s: (60%). ‘H-m (ml&) 8 : 1.13(r.W); 1.33(m.6H); 1.45(0.3~); 1.20-2.8O(m.5H); 

2.20(=.M): 3.2l(m.M); 3.51(m.lH); 4.31(m.lH): I(s BI M’ : 265. 

2: (25%). ‘H-W (CClr) 8 : l.O4(,,3H); 1.38(0,3H): 1.53(e.3H): 2.18(r.6H); 1.8- 

2.60(m,OH); 2.83(m.ZH). 

2: (14%). ‘H-KXR (CC10 8: l.W(a.3H); l.‘I(s,jH); 1.53(e.3H); 2.2(o.jH): 2.38(8.3H): 

1.91-2.6O(m.410; 2.83(m.2H). IR : 1750. 1710. 1640 a-* . 16 EI W : 291. 

2: (53%). w- 76°C. ‘K-m (0.X4) 8: 1.13b.3H): 1.5(0.3H): 1.55b.3~): 1.01-2.15(1,2)1): 

2.19(0.3Ji); 2.5ob.jH); 4.37 (AB Syatm. ~-20 HZ); 6.43(m.l~);. IR : 3020. 1730. 1650. IS 

FAB (Mm): 250. 
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