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Abstract - Adduct 8 easily available by 1,3-dipolar cycloaddition of nitrone 1 and lac-
tone 6 was transformed into B-lactams having a carbohydrate side chain at the position
C-3 of the azetidinone ring. Basic chemical transformations of the 4-oxotetrahydropyra-

no(3,4-d)isoxazolidine skeleton have been described.

Recently ceonsiderable attenticon has been given to the l,3-dipolar cycloaddition of nitrones to ole-
fins. Substituted isoxazolidines obtaimed in these reactions are attractive intermediates for the
synthesis of numerous natural products.l Due to defined stereochemical pathway of the l,3-dipolar
cycloaddition the relative configuration of substituents within the 5-membered isoxazolidine ring
depends mainly on configuraticon of a nitrone and dipolarophile used. In a previous paper we have
reported that 1,3-cycloaddition of nitrones to o.f-unsaturated lactones (Scheme 1) proceeded regio-
specifically to afford a mixture of stereoisomers.2 The nitrone appreaches the lactone molecule

anti to the terminal CH,DAc group existing in the substrate, and the evo addition is favoured over

2
the ends one. Adducts described by us represent a ¢lass of multifuncticonal bicyclic compounds which
can be opened either on the lactone or on the isoxazolidine side, It was of interest to us the ex-
ploration of chemistry of these adducts with the aim of further their urilization in synthesis of
selected compounds.

Recently the application of 1,3-dipolar cycloaddition of nitromes tc crotonates as the method for
construction of f-lactams have been reported.3 This prompted us to investigate cycleaddition of ni-
trones to a,B-unsaturated sugar lactones as a source of enantiomerically pure B-amino acid deriva-
tives, and subsequently their transformation inte a pew typs of B-lactams,

Cycloaddition of 1 and é-decxylactone QA showed the highest stereodifferentiation and led to a sin-
gle product 8 in a good yield.2 Therefore, as the model substrate for our studies 6, easily avail-
able in racemic form,5 was selected.

The cycloadditien reaction of 6 with four other nitrones 2 - 5 gave similar results. The ratios of
diasterevisomers obtained were determined approximately after separation of a crude product into

pure components. Configurations of cycloadducts 1l - 17 were assigned by analogy to data found pre-
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Scheme 1.
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viously.21t is worth ncting, that in contrast to 1, 2 and 5, nitrones 3 and 4 afford predominantly
cycloadducts (13 and 15) having the relative S* configuration at the C-3 carbon atom of the isoxa-
zolidine ring. This stereochemical results is a consequence of the fact that 3 and 4 exist as mixtu-
res of E and Z isomers with the E isomer predominating.6

For the further medel investigations we chose the adduct 8 cbtained in a good yield and relatively
stable. Moreover the C-N bond of the p-methoxybenzyl position should be relatively resistant to hy-

drogenolysis.7 and thus should allow the reginselective cleavage of the isoxazolidine O-N bond.

Hydrolysis of the terminal acetate group in 8 was accomplished in boiling aguecus saturated sodium
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bicarbonate to give the corresponding acid 18, Hydrogenclysis of 18 over palladium catalyst in metha-
nol soluticn after 1.5 h resulted in selective splitting of the N-O bond, affording the acid 19. The
acetate 8 under the same conditions provided after 1.5 h a mixture of the lactone 20 and the open-
—chain methyl ester 21, whereas after 7 h only 21 was obtained in 90% yield.

Tt should be menticned that attempts to cleave only the N-O and N-benzyl bend of isoxazolidine 16
were unsuccessful. Hydrogenolysis resulted in removal of the nitrogen atom from the molecule and
formation of 24 as the only product.

The ester 21 was silylated with dimethyl-tert-butylsilyl chleride in a standard manner yielding a
mixture of mono 22 and disubstituted compound 23. Compound 22 was in turn treated with a Grignard
reagent to give respective B-lactam 25 in 35% yield. Removal of the silyl groups with fluoride anion
furnished the trihvdroxy compound 26.

Due to the low vield of the cyclization induced by Grignard reagents we have attempted the cther

Scheme 2,
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more convenient approach (Scheme 2). The transformation of the adduct 8 into protected B-amino acid
30 was achieved via a three-step process. The adduct 8 was hydrolyzed with 2 equiv. of KOH in water
- dioxane solution. Licphilization of the potassium salt followed by benzylation with benzyl bromi-
de in the presence of 18B-crown-6 ether provided the ester 27, which was in turn silylated with tert-
butyldimethylsilyl chloride, and hydrogenated to B-amino acid 29, Cyclization of 29 using 2-chloro-
I-methylpyridinium iodide as a condensing reagent8 gave the B-lactam 30 in a relatively good yield,
Deprotection of hydroxyl groups led to the product 26 identical with that obtained on the other way,
We employed the same procedure for the preparation of B-lactam 35 having cne carbon atom less in the
side chain than that of 30, Transformations leading to 3D are depicted in Scheme 2,

In conclusien, we emploved ready available adduct 8 as the model for stereoselective synthesis of
B-lactams having polyol side sugar chain. We demonstrated an access to a number of highly funectio-
nalized compounds, with defined stereochemistry, which can be used as synthons not only for new type

of B-lactams but also for other structures.

EXPERIMENTAL

1H nmr spectra were recorded for solns in CDCl3 on & Jeol-100 and Bruker-500 spectrometers (d-scale,
TMS=0 ppm). Ir spectra were recorded on a Unicam SP-200 spectrophotometer, Mass spectra were recorded
with LKB G CMS 2091 mass spectrometer. Tlc was performed with Merck DC Alufolien Kieselgel 60 F-254,
preparative tlec was carried out using 20x20 glass plates, ccated with 0.5 mm thin layers of silica
gel Merck PF-254 and column chreomstography with silica gel Merck (230-400 mesh). Mps are uncorrected.
Acids 18, 19, 29, and 34 gave inconsistent microanalysis.

Nitrones 1 - 5 were prepared from the respective aldehyde and hydroxylamine according to the stan-
dard procedure.9 Cycloaddition of nitrones 2 — 5 to the lactone 6 were performed according to the

procedure described earlier.2

(3R*, 3aR*,6S*,7aR*) and (3S*,3aR¥, 65*, 7aR*)—6-Acetoxymetyl-3-phenyl-4—oxo—2-methyltetrahydropyra-

no(3,4-d)isoxazolidine {11, 12): From 2 and 6 in 60% yield diastereomers 11 and 12 were obtained in

the ratio of 5:1 respectively. 11: mp 154-156°C; ir {nujol): 1735, 1230 cm—l; 1H nmr (CDC13): 1.87

(ddd,1H,J=15.0, 11.9, 3.6 Hz,H-7}, 2.13(dt,1H,J=2.2, 1.7 Hz,H-7"), 3.89(t,1H,]=8.8, 8.6 Hz,H-3a),

4,13¢d,1H,H-3), 4.14(dd,1H,J=12.1, 5.7 Hz,CﬂAHBOAc), 4.20(dd,1HJ=3.6 Hz,CHAﬂBOAc), 4.76(m, 1H,H-7a),

1

5.10(m,1H,H-6): MS m/z: M+ 305. 12: colorless oil; ir (film): 1745, 1230 cm ~; 1H nmr (CDC13): 1.90

(ddd,1H,J=15.2, 11.6, 3.8 Hz,H-7), 2.09{(dt,1H,J=1.9, 1.6 Hz,H-7"), 3.50(bs,2H,H-3,3a), 4.25(dd,1H,

J=12.0, 5.5 Hz,CﬁﬁHBOAc), 4.30(dd,1H,J=3.8 Hz,CHAﬂBOAc), 4.69(bs, 1H,H-7a), 4.95(m, 1H,H-6); MS m/=z:

M+, 305.1263 (305,1263 for CIGHIQNOS); Anal. taken for a mixture of 11 and 12 Calc, for C16H19N05:

C,62.9; H,0.2; N,4.6. Found: C,62.2; H,6.2; N,4.4.
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(38*%,3aR*,68*, 7aR* ) -6—Acetoxymethyl-3-butoxycarbonyl-4-cxo-2-methyltetrahydropyrano(3,4-d]isoxazo—
1

lidine (13): From 3 and 6, vield 70%; mp 58-600C: ir (film): 1745, 1235 cm ' 1H nmr (CDC13): 1.98

(ddd,1H,J=15,2, 11,2, 3.6 Hez,H-7), 2,09(dt,1H,J=3.2, 2.2 Hez,H-7"), 3.85(t,1H,J=7.0, 7.0 Hz,H-3a),

4.24(m.2H,H—3,CﬂﬂHBOAc), 4,29(dd, 1H,J=12,0, 3.5 Hz,CHAﬂBOAc). 4.59(m,1H,H-7a), 4.86(m,1H,H-6); MS

m/z: MY, 329.1474 (329.1474 for C)cH,.NO

sHaq y: dpal, Calc. for C. _H,,NO.: C,54.7; H,7.0; N,4.2. Found:

7 15723777

C,54.2; H,7.1; N,4.1.

(3R*,3aR*,6S*,7aR*) and (35*,3aR*,05%, 7aR*)-6-Acetoxymethyl-3-butoxycarbonyl-4-oxo~2-benzyltetrahy—

dropyrano (3,4-d) isoxazolidine (14, 15): From 4 and 6 in 90% yield diastereomers 14 and 15 were ob-

tained in the ratio of 1:5 respectively, l4: colerless oil; ir (nujol): 1745, 1230 cm_L; lH nmr
(CDClS): 3.89(t,1H,J=9.0, 8.0 Hz,H-3), 4.0 - 4.4(m,3H,H73,CH20Ac), 4,72{m,1H,H-7a), 5.15(m,1H,H-6);

MS m/z: M+. 405, 15: mp TT—SOOC; ir {nujol): 1740, 1235 cm_l; 1H nmr (CDCLl,): 3.71(t,1H,J=7.0, 6.8

37
» 405.1787 (405.1787 for C,H,-

C,62.2; H,6.7; N,3.4, Found: C,

Hz,H-3a), 3.91(d,1H,H-3), 4.60(m,1H,H-7a), 4.75(m,1H,H-6); MS m/z: M'

NO-; Anal. taken for a mixture of 14 and 15, Calc. for CoqHyoNO:
62.0; H,6.7; N,3.3,

{3R*,3aR*,65*,7aR*} and (3S*,3aR*,65%,7aR*)-6-Acetoxymethyl-3-p-methoxyphenvi-4-oxc~-2-benzyltetrahy—

dropyranc (3, 4-d)isoxazolidine (16, 17): From 5 and 6 in 70% yield diastereomers 16 and 17 were ob-

tained in the ratic of 5:3 respectively. 16: mp 148w15000; ir (nujol): 1745, 1730, 1240, 1230 cm_l;

Honmr (CDCL): 3.47(t,1H,J=9.0, 8.0 Hz,E-3a), 4.68(m,1H,H-7a), 4.86(m,1H,E-6); MS m/a: M', 411,
17: colorless oil; ir (film): 1740, 1725, 1245 en™ '3 'H nmr (CDCLy): 4.75(m, H,H-7a), 5.02(m,H4-6);

MS m/z: M+, 411.1682 (411.1682 for C Noﬁ); Anal. taken for a mixture of 16 and 17, Calc. for

2315

H,NO.: C,67.1; H,6,1; N,3.4. Found: C,66.2; H,6.1; N,3.3,

Cogtiysh0g:

23

(3R¥, 4R*, 5R*, 2°§*)-5-(2",3"-Dihydroxypropyl)-3—p-methoxyphenyl-2-phenylisoxazolidine-4—carboxylic

Acid (18): Adduct 8 was suspended in a saturated solution of sodium bicarbonate. The mixture was
kept under reflux for 3 h, neutralized with diluted hydrechloric acid and extracted with chloroform.
The extract was dried, evaporated and the residue was purified by chromatography to give 18 (70%);

1

mp 110-112°C; ir (nujol): 3400, 1700 cm *; “H omr (CBCL,): 1.83(m, 1H,H-1"a), 1.88(m,1H,H-1"b), 3.34

(m,ZH,CHzOH), 3.59(m,1H,H-2"), 3.80(dd,1H,J=7.6, 4.6 Hz,H-4), 4.37(bq,1H,H-5), 5.03(d,1H,H-3).

(3R* ,4R* , 65%)—6-Acetoxymethyl-4-hydroxy-3-(R*-p-methoxyphenyl-N-phenylaminomethyl)-tetrahydro-2H-

pyren (20) and Methyl {2R*,3R*,55%)-6-Acetoxy-3,5-dihydroxy-2-(R*-p-methoxyphenyl-N-phenvlaminome—

thyl)-hexanoate (21): A sclution of 8 (1.0 g, 2.5 mmol) in methanol was shaken at 40°C in the presence
of 10% Pd/C under hydrogen (2 atm) for 1.5 h, subsequently methanol was evaporated and the residue
was separated on a silica gel column to give two following fractions: 20 (0.6 g, 60%); mp 154-155°C;
ir (nujol): 3500, 3400, 1740 cm_l; 1H nmr (CDCl3): 1.91(ddd,H,J=13.9, 11.9, 1.9 Hz,H-5), 2.10(dt,1H,

J=h.5, 3.8 Hz,H-5"), 2.90(t,1H,J=2.7, 2.5 He,H-3), 4.15(¢d,1K,J=12.2, 5.0 Hz,CHH0AC), 4.28(dd,lH,
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J=3,2Hz,CH H 0Ac), 4.5%{m,1H,H-4), 4.83(d,1H,>CHN-), 4.98(m,1H,H-6); MS m/z: Mf_c_H.NE_, 306.1089

6572
1.1
; H nmr (DMSOAd6):

Lt
(306.1103 for C, K c0.). 21 (0.4 g, 37%); mp 90-92°C: ir (film): 3400, 1730 cm
1.48(m,2H,H-4,4"), 2.84(dd,1H, J=8.8, 5.1 Hz,H-3), 3.58{(m,1H,H-5"), 3.80(m,3H,H-3,6,6"), 4.84{d,1lH,
- + . L) . "
>CHN-}; MS m/fz: M7, 431.1944 (431.1943 for C23H29N07). Anal. Calc. for Cp H, NO.: C,64.0; H,6.7; N,
3.2, Found: C,64.2; H,6,8; N,3.1., The triacetate .obtained by acetylation of 21 was identical with
that described in the previcus paper.2 Hydrogenolysis of 8 at 50%C and 5 atm for 7 h gave 21 only

in 90% yield.

{2R*,3R*,558%)-3,5,6-Trihydroxy-2-{R*-p-methoxyphenyi-N-phenylaminomethyl)-hexancic Acid (19): Hydr-

ogenolysis of 18 was performed according to the procedure described above, 90%Z; mp 128-122°C; ir

(nujol): 3330, 1700 cx~'; 'H nmr (DMSO-d): 1.4 ~ 1.8(m,2H,H-4,47), 22.7(m, 1H,H-2), 4.76(d,1H,J=8.0

Hz,>CHN-); MS m/z: M+—H20, 339.1468 (339.1470 for C'DHZINOA)'

Methyl (2R*,3R*,55%)-6-Acetoxy—-3-hydroxy-5-tert-butvldimethylsilyloxy—-2-(R*-p-methoxyphenyl-N-phe-

nylaminomethvl)-hexanoate (22) and Methyl (2R*,3R*,K 58*)-6-Acetoxy-3,5-di(tert-butyldimethylsilyloxy)

—2-(R*-p-methoxyphenyl-N-phenvlaminomethyl)-hexancate (23): To & solution of 21 (0,4 mmol} in DMF

(1 ml) rerc-butyldimethylsilyl chloride (1.0 mmol) and imidazole (1.0 mmol) were added at 0°C. The
mixture was stirred for 4 h at room temperature, allewed to stand overnight, then 2 ml of water were
added and the soluticon was extracted with ether. The extract was dried, evaporated and separated on

a silica gel column using hexane - ether (7:3) as an eluent to afford twe fractions: 23 (13.1%):

1

colorless oil ¢ ir (film): 3420, 1750, 1260 cm " 1H nmr (CDClB): 1.7 - 2. 1{a,2H,0-4,4"), 2.78(m,1H,

+

H-2), 4.60(d,1H,J=4.5 Hz,>CHN-); MS m/z: M", 639.3673 (659.3672 for C,.H. NO.Si,): 4nal. Calc. for

3575771772

C35H5?N075i2: C,63.7; H,8.6; N,2.1. Found: C,63.2; H,9.1; N,1.9. 22 (63.9%); mp 74-75°Cs ir (film):
1.1

3520, 3410, 1720, 1260 cm ~; “H amr (CDClS): 1.65(ddd,1H,J=14.2, 9.4, 5.9 Hz,H-4), 1,71(ddd,1H,J=6.1,
3.7 He,H-4"), 2.74(dd,1H,J=7.9, 4.7 Hz,H-2), 3.92(m,1H,H-3}, 4.00(m,2H,H-6,6"), 4.04(m,1H,H-5}, 4.83

(d,1H,>CHN~-); MS miz: M+, 545,280G6 (545,2808 for C N07Si); Anal. Calc. for C__H, NO_Si: €,63.8;

20143 29M143N0;

H,7.9; N,2.6. Found: C,63.5; H,7.9; N,2.2.

{3R*,4R*)-3-[(1"R*,3'8%)-1",4" -Dihydroxy-3 —tert-butyldimethylsilyloxybutyl] -4-p-methoxyphenyl-1-phe-

nylazetidinone-2 {25): Ester 22 (1.0 mmol) was dissclved in THF (3 ml), cooled to -10°C and treated
with tert-butylmagnesium chloride (3.0 mmol) in THF (3 ml). The mixture was stirred and kept at room
remperature overnight. Subsequently 10 ml of water were added and the resulting solution was extra-

cted with dichloromethane. Removal cf sclvent under reduced pressure and chromatography of the resi-

due afforded 25 (35%); mp 102-104°C; ir (film): 3440, 1740 cn™'s 'H nar (CDC1): 1.88(dad,1H,J=15.1,

6.1, 2.3 Hz,H-2"a), 2.07(ddd,1H,J=9.8, 5.2 He,H-2"b), 3.15(dd,1H,)=5.0, 2.5 Hz,H-3), 3.64(m,2H,H-4a,

4°bY, &4.07(m,1H,B-3"), 4.30(m,1H,E-1"), &4.94(d,1H,H-4); MS m/z: M+, 471.2441 (471.2440 for C

26370

OSSi); Anal. Cale. for C26H37N0551: C,66.2; H,7.8; N,3.0. Found: C,66.1; H,7.9; N,2.8,
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(3R*, AR*)-3-(1°'R¥,3°8%}-1°,3" 4" -Trihvdroxybutyl-4-p-methoxyphenyl-1-phenylazetidinone-2 (26): Co-

mpound 23 (1.0 mmol) was desilylated in THF (3 ml) with tetrabutylammonium fluoride (1.5 mmol) at
room temperature in 30 min, The solvent was evaporated and the residue was purified by chromatogra-
phy to give 26 (902); mp 132-133°C; ir (£ilm): 3500, 3640, 1730 cm '3 'H nmr (DMSO-d): 1.74(de, I,
J=15.7, 7.8, 7.8 Hz,H-2"a), 1.79(dt,1H,J=5.6, 5.6 Hz,H-2'b), 3.23(t,1H,J=4.0, 2.4 Hz ,H-3}, 3,65(m,

+

14,8-3"), 3.76(s,2H,H-4"a,4"b), 4,12(m,1H,H-1"), 5,06(d,1H,H-4); MS m/z: M, 357.1576 (357.1576 for

C20H23N05): Anal. Calc. for C20H23N05: C,67.2; H,6.4: N,3.9. Found: C,66.4; H,6.4: N,3.8.

Benzvl (3R*, 4R* 5R* 275*%)-5-(2’ .3 -Dihydroxypropyl)-3-p-methoxyphenyl-2-phenylisoxazolidine-4-car-

boxvlate {27): The lactone 8 (2.0 mmol) in aqueous dioxane (1:1; 4 ml) was treated with KOH (4 mmol)
in water (2 ml} and left at room temperature overnight. After lyophilization the potassium salt was
directly treated with benzyl bromide (2 ml} in DMF {2 ml) in the presence of a catalytic amount of

18-crown—-6. Removal of solvents under reduced pressure and chromatographical purification of the

i1

crude preduct provided 27 in 607 yield: mp 139-141°C: ir (nujol): 3400, 3300, 1738 cm ~; 'H amr
i 27 J

(CDClE): 1.90(ddd,1H,J=14.7, 4.6, 3.9 Hz,H-1"a), 2.03(dt,1H,J=8.7, 8.0 Hz,H-1"b), 3.49(dg,1H,J=11.0,

6.6 Hz,H-37a), 3.58(dd,1H,J=3.9 Hz,H-3’b}, 3.85(dd,1H,J=7.8, 4.9 Hz,H-4), 3.88(m,1H,H-5), 5.01(d,

o4

IH,H-3); MS m/z: M', 463,1905 (463.1994 for C NO

27H29 ); Anal, Calc., for C,H N06: C,69.9; H,6.3;

6 2729

N,3.0. Found: C,69.2; H,6.3; N,2.9,

Benzyl (3R*,4R*,5R*,2°8%)-5-(2°,3 " -Di-(tert-butyldimethylsilyloxy)propyl)-3-p-methoxyphenyl-2-phenvl-

isoxazolidine-4~carboxylate (28): Compound 27 was silylated according to the procedure described

above (90%}; colorless cil; ir (film}: 1745, 1250 cm_l; IH nmr (CDClB): 2,07 (m,2H,H-1"a,1"b}, 3.57

{dd,1H,J=10.3, 5.2 Hz,H-3"a), 3.70(dd,1H,J=6.0 Hz,H-3"b)}, 3.76(dd,1H,J=7.8, 4.8 Hz,H-4), 3.88(m,IH,

H-2"), 4.54(dt,1H,J=6.9, 5.6 Hz,H-5), 4.98(d,1H,H-3}); MS m/z: M+, 691.3424 (691.3424 for CEQHSTNDB

SiZ); Anal. Calc. for C39H57NO6812: c,67.7; H,8.2; N,2.0. Found: C,67.3; H,8.6; N,1.,0,

(2R*,3R*,558*}—3-Hydroxy-5,b6-di-(tert-butyldimethylsilyloxy)}-2-(R*-p-methoxyphenyl-N-phenylamincme-

thyl)hexanoie Acid {29): A mixture of compound 28 (2.0 mmol) in 95% ethanol was hydrogenated in the
presence of 10%Z Pd/C at 2 atm for 2 h, The catalyst was filtered off, the filtrate was evaporated to
dryness and purified on a silica gel column te give 29 {85%7); mp 198-199°C; ir (nujol): 3300, 1573
en™bs M onmr (CDCI): 1.6 - 2.1(m, 2H,H-4,47), A2.7(m, IH,H-2), 3.3 - 3.9(m,4,5-3,5,6,67), 4.5(d,1H,

J=8.0 Hz,>CHN-); M$ m/z: MT, 603.

(3R*,4R%)=3- ((1"R*,3°8%)-1"-Hydroxy-3",4 —di-(rert-butyldimethylsilyloxy)-butyl]~4—p-methoxyphenyl-

1-phenylazetidinone-2 (30): To a suspension of 29 (0.1 mmol) in dichloromethane (5 ml) 2-chloro-1-

methylpyridinium iodide (0.11 mmol) and triethylamine (0.2 ml) were added, and the reaction mixture
was stirred for 2 h at room temperature, Evaporation of the solvent followed by purification of the

residue by chromatography on preparative plates afforded the corresponding B-lactam 30 in 80% yield;
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colorless syrup; ir (film): 3370, 1840 cm_l; 1H nar (CDC13): 1.79{dt,1H,J=14.3, 6.3, 5.3 Hz,H-2"a),

2,10(ddd,1H,J=7.5, 3.6 Hz,H-2'b), 3,50(dd,1H,J=10.3, 7.3 Hz,H-4"a), 3.62(dd,1H,J=6.5, 4.3 Hz,H-3},
3.88(m,1H,H-3"), 4.68(dt,1H,H-1"}, 4.76(d,1H,H-4); MS m/z: M+, 585. Desilylation of 30 with tetra-

butylammonium fluoride gave 26.

Benzyl (3R*,4R%, SR*)-5-(2"-Oxoethyl)-3-p-methoxyphenyl-2-phenyliscxazolidine-4-carboxylate (31):

A solution of 27 (0.5 mmol) in methanol (7 ml) was treated with sodium metaperiodate (0,65 mmol} in
water (3 ml) at room temperature for 2 days., The precipitate of scdium iodide was filtered off, the
solvent was removed under diminished pressure, and the remaining sclution was extracted with dich-

lorgmethane, The extract was dried and evaporated. The crude product was purified by chromatography

to give the aldehyde 31 (85%}; mp 97—980C; ir {film): 1760, 1290 cm_l; 1H nmr (CDC13): 3.02(ddd, 18,

J=18.3, 6.8, 1.5 Hz,H-1"a), 2.13(ddd,?H,J=6.8, 1.5 Hz,H-1"b), 3.96(dd,1H,J=8.3, 5.8 Hz,H-4}, 4.78

+

(q,1H,H-5), 5.06(d,1H,H-3), 9.69{t,1H,H-2"); MS m/z: M", 431.1733 (431.1732 for C NOS); Anal.

2¢6tl5

Calc. for C26H25NO5: C,72.% H,5.8; N,3.2. Found: C,72.1; H,5.6; N,3.1.

Benzyl (3B*,4R*,5R*)-5-(2 -tert-Butyldimethylsilyloxyethyl)-3-p-methoxyphenyl-2-phenylisoxazolidine-

4—carboxylate (33): Compound 31 {0.4 mmol) and sodium cyanoborohydride (24 mg) were dissolved in S ml
of methancl. A trace of methyl orange was added and 2N HC1 - methanol - water was added dropwise

with stirring to maintain the red cclor, after 15 min the color changed very slowly. Stirring was
continued for additional 45 min and then methancl was evaporated in vacuo. The residue was taken up
in 5 ml of water and extracted with ether, dried and evaporated at reduced pressure to give 32 (90%);
mp 106-108°%C; ir (film); 3430, 1730 cm—l; MS m/z: M+, 433, The crude syrup was silylated according

to the precedure described above to afford 33 (90%); mp &5—&7OC; ir (film): 1740, 1250 cm—l; 1H nmr
(CDC13): 1.96(m,1H,H-1"a), 2.07(m,1H,H-1"b), ~4.8(m,3H,H-4,2"a,2°5}, 4.51(dt,1H,H-5), 5.04(d,1H,J=

8.0 Hz,H-3}; MS m/z: M+, 547.2754 (547.2753 for C NOSSi); Anal. Calc. for C__H NOSSi: C,70.2;

32H41 3941

H,7.3; N,2.5. Found: C,6%.7:; H,7.6: N,2.5,

(2R*, 3R*)-3-Hydroxy-5-tert-butyldimethylsilyloxy-2-(R*-p-methoxyphenyl-N~phenylaminomethyl)-pentan—

pic Aeid (34): Compcund 33 was hydrogenated according to the procedure described for hydrogenolysis

1

of 28 to give 34 (853%); mp 109-1110C; ir (nujol): 3360, 1690 cm ; 1H nmr {CDC1 1.61{m,1H,H-4),

3
1.86(m, 1E,H-4"), 2.69(dd,1H,J=9.3, 3.0 Hz,H-2), 3.73(m,1H,H-5), 3.85(m,2H,H-3,5'), &.76(d,1H,>CHN-):

MS m/z: MY, 459,

{3R*,4R*)-3- ((1'R*)-1"-Hydroxy-3'—tert—butyidimethylsilyloxypropyl}—4—p-methoxyphenyl-l-phenylaze-

tidinone-2 (35): Compound 35 was obtained according to the procedure described for 30 as a color-

1

less syrup; ir (film): 3400, 1840 cm —; 1H nmr {CDC1 1.79(m,1H,H-2"a), 2.00{m,1H,H-2"b), 3.67(m,

3!

3H,H-3,3a,37b), 4.64(m,1H,H-1"), 4.77(d,1H,J=6.8 Hz,H-4); MS m/z: M+, 441; Anal. Calc, for C25H35

NOASi: C,68,0; H,7.9; N,3.2, Found: C,67.9; H,7.6; N,3.0.
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(3R*,4R*)-3- ({1 'R*)-1",3" -Dihydroxypropyl) —4—p-methoxyphenyl-1-phenylazetidinone-2 (36): Desilyla-

tion of 35 with tetrabutylammonium fluoride according te the procedure described above afforded 36

1

as a colorless oil; ir (film): 3300, 1730 cm™ "3 MS m/z: M, 327,

Methyl (2R*,3R*,55*%)-6-Acetoxy-3,5-dihydroxy-2-fp-methoxybenzyl)-hexanoate (24): Hydrogenolysis of

16 in the manner described for 28 afforded 24 {(70%) as a colorless oil; ir (film): 3440, 1735, 1250
en™'s Monmr (ODCL): 1.5 - 1.9(R,2H,H-4,47), 2.78(dt, IH,J=7.3, 5.5 liz,-2), 2.91(d,2H,J=7.3 Tz,
benzyl), 3.3 - 4,4(m,4H,H-3,5,6,6"); MS m/z: M+, 340.1522 (340,1521 for C17H240_’,).
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