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Am-High pressure induced cycloaddition of Z and E nitronic esters (2) to Ibdebydro-Boxo steroids (1) kads 
lo regiorpecifk forrnarion of sleroido (16u.l7ad] retrahydro~I’.2’-oxazoks (3 and 4). 11 is shown that borh modes 
(“uo-endo”) of dipolarophik approach lo the dipok are realized for most steroids examined. All four possibk 
Isomers are Isolated and lheu preferred conformations are established. Ir is shown that conversion of unstabk 
slercomers lo srabk ones (Y-4; 4’~3) proceeds as a simultaneous nitrogen inversion and isoxazoliduu cyck 
confonnalional change (,E+ E”). 

In the course of our studics’3 on 16dehydro-20-oxo 

steroidal reactivity in the cycloaddition process. we have 

investigated their reaction with nitronic esters. It is 
known that nitronic esters undergo 1,3dipolar cycload- 

dition to a variety of mono- and disubstituted olefins.’ 
Applied to the steroidal dipolarophiles (1) containing a 
trisubstituted C-C bond. this reaction should provide an 

entry IO a new type of pentacyclic steroid with an 
additional isoxazolidine ring at the 16.17 position. 

We have found, however, that under normal con- 
ditions, this reaction produced the desired cycloadducts 

in yields of no more than 2%. In this case thermal forcing 
of the cycloaddition is excluded because of ther- 

molability of the starting IMipole 2; the use of Lewis 
acids as the reaction catalyst produces only steroid0 

[16,17-d]-IJ’+xazoles similar to 5.’ 
Recently, it has been shown” that the several bi- 

molecular reactions, (and some cycloadditions among 
them) having an an activation volume of CLI. -20 lo 

-3Ocm’lmole. are rather sensitive to high pressure and 

can be performed with good yields at MC&15.000atm 
(instead of -I% yield obtained at atmoshperic pressure). 

It was tempting to try this approach for the reaction 

under study. 

We now report the successful regiospeciftc synthesis 
of h’ - methoxy[ 16a.17~ - djtctrahydro - 1’.2’ - oxazole 

derivatives of prcgnanes (3 and 4) by cycloaddition of Z 
and E nitronic esters 2, respectively. to 16dchydro-20- 

0x0 steroids(l) al a pressure of 14,OOOatmt (Scheme I). 
Nitronic esters are known’ to be a mixture of two 

geometric isomers in a ratio Z: E = 60:40; it is also 
known that the Z form is more reactive than the E 
isomer and isomcrization does nor occur in the course of 
cycloaddition. One might anticipate therefore that the 
reaction of a large excess of nitronic ester (2) should give 
the cycloadducts (3). arising from addition of the Z 
isomer only. This was confirmed by PMR analysis of the 
mixture which demonstrated the presence of the same 

+Prehminuy communication see Ref. 6. 
tThe cycloodducrs yield mcrease tn the reaction mixture being 

kept for a long tune does not occur but Ihe demethoxy products 5 

appcu. 

quantity of E 2 isomer as was present in the starting 

mixture. Using the difTerence in reactivity of Z and E 

isomers towards a dipolarophik. we were able to isolate 
the E isomer 2 in pure form. The reaction of E 2 with 1 

proceeded rather slowly (the reaction time is -40 hr). the 
result being the formation of cycbadducts (4) which 

differed from the products (3) obtained for the reaction 
with the Z 2 isomer. 

The cycloadduct structures as j16.17d) tctrahydro- 

I’Y-oxazok derivatives of pregnanes 3 and 4 were as- 
signed on the basis of the spectral data and confirmed by 
their transformation to the known 5’ in the presence of 

trace amounts of ethereal BF,. 

The Mu,l7u~onfiguration of the heterocyck formed, 
presumably arising from the preferential rear side attack 

on the steroidal dipolarophilc by the dipolar species. was 

confirmed by CD studies. Both compounds 3 and 4 
exhibit a positive Cotton effect attributable to the n + u* 
transition of the 20-0x0 group. This positive effect is 

known’ IO be characteristic of pregnanes with a B acetyl 

side chain at C-17. 

The reaction of 16dehydropregnenolone (Is) or its 
acetate (lb) with a Z 2 isomer gave the corresponding 

N-mcthoxypregnano[ 16a,l7ad]tetrahydro 1’,2’ - ox- 
amles (3a-c) as the sole stable products. On the other 
hand, in the case of cycloadducts (3d-f). two stereomeric 

products were isolated and separated by rapid chroma- 
tography under N,. Thus the reaction of 16dehydro- 

progesterone (Id) with Z 2, atTorded the mixture of 
stereomen in a ratio 3d:3’6=4:3. Similarly, Ibde- 

hydroprogesterone 3monoketal (1~) gave the mixture of 

stereomers in a ratio 3e:3’c= 2: I. As in the case of Z 
nitronic ester 2. the reaction of the dipolarophiles (lb and 

Id) with E 2 isomer also produced a mixture of two 
stereomeric adducts. Thus the reaction of lb with excess 
E 2 gave a mixture of stereomcrs in a ratio 4b: 4% = 1: 2 
with 40% yieldS and in the case of Id a mixture of 
cycloadducts in a ratio 4d:J’d = I :2 was obtained. 

Both in the series of cycloadducts 3 and 4 these 
isomeric pairs have a difference in R, values (TLC) and 
m.ps and very similar properties in their IR. PMR. mass 

spectra and CD curves (see Tabk 1 and Experimental). 
In each of the pairs, namely 3 and 3; 4 and 4’. one isomer 
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,..om* 
.--- 

O=. R’ 
4i=c’ 

lel 
Wd)’ ’ R: 

2 2: R’ = H; R’ = CO,Me or CO,El 
3d: R’ = H: R’ = CO:Me or CO,Er 

a: x . A’; Y = H,: R 7 Me 
Ef: R’ = CO,Mc: R’ = H 

3b.d: R’ = (QM,.; R’ - H 

H I HI,&?+, 
I 

)Ac & 
b: XL .A’;Y=H,;R=Mc 

H 
AC 

c: x= c . A’; Y = H,; R = Me; R’ = CO,Et 

d: X = 0. A’: Y = H,; R = Me 

c: X=j;.A’.Y=H.R=Me 
\ * ” 5b.d 

f: X = OAc. A’-‘; Y = 0; R = CH,OAc 

Scheme I 

Table I. PMR ckmical shifts aml coupliag constants of N-mchox$soxazolidincs obhincd 

ccm- CbdO8l 8bift8 ( 6, SW) 
pod 

‘-3 
19&Ii3 21-cB3 lwlai3 co2cR3 3’- E JH3*146 

@0.67 

a)0.68 

b)O. 52 

.)0.66 

aI0.70 

b)o.49 

4j0.75 

a)0:68 

bJo.53 

a)O.72 

4)0.69 

.)0.73 

.)0.70 

bJo.49 

‘)0.66 

b)o. 51 

aIO.72 

bJO.48 

*)0.68 
bjO.48 

0.9 2.13 

I.01 2.15 

0.76 2.12 

1.00 2.13 

1.16 2.13 

0.60 2.01 

1.17 2.15 

1.01 2.15 

0.80 2.18 

1.0' 2.15 

1.10 %C 

1.10 %79 

1.00 2.20 

0.75 2.00 

1.02 2.25 

0.79 2.17 

1.16 2.19 

0.60 1.97 

1.16 2.23 
0.65 2.01 

3.54 3.71 0) 

3.57 3.74 0) 

3.35 3.35 3.62 d 

3.56 0) 

3.53 3.7l c) 

3.31 3.31 3.6ld 

3.61 3.72 3.W 

3.55 3.75 c) 

3.31 3.33 0) 

3.61 3.75 c) 

3.61 3.75 0) 

3.69 3.76 c) 

3.61 3.76 4.43A 
3.23 3.31 4.906 

3.69 3.75 c) 

3.30 3.56 3.666 

3.61 3.74 4.436 

3.20 3.30 4.a 

3.69 3.73 0) 

3.26 3.54 3.w 

7.5 Hz 

7.6 Iixs 

6.6 Hz 

9.8 8s 

9.8 Hz 

1.5 Hz 

9.8 Hz 

9.8 IIs 

2.0 Hz 

a) vuumd in CDCl) 8olutlon 

b) wured in C6D6 nolutlon 

o) tha ml-1 worlqpti wltb other Protona 

a quartet, qCE3 
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having a larger R, value and a lower m.p. is less stable 
and transforms without catalyst into a stable one of the 
other pair (de infru). In the presence of trace amounts 
of BF,.Et,O each of the four isomers (3 and 3’; 4 and 4’) 
afforded the ~~JIIC demethoxy derivative of the 5 series. 

Thus most dipolarophilcs (1) react with 2 and E 
nitronic esters (2) to form two stcreomeric pairs 3.3’ and 
4.4’. respectively. Taking into account the rcgiospccifity 
of cycloaddition discussed and preferential rear side 
attack of the dipole. the compounds obtained can bc 
expected to be the stereoisomers only at C-3’ and N- 
atoms. Hence four partial structures A-D can be sug- 
gested for the cycloadducts (Scheme 2). 

A B 

COMe COMc 

(&@M. (~:-,cD.. 
Meo:C+ H H* COIMC 

c D 

scheme 2 

As one can see these structures represent all possible 
isomers at C-3’ and N-atoms and are related as follows: 
A,B and C,D are diastcreomeric pairs. A.C and B,D are 
C-3’ epimcric pairs, A,D and B.C are nitrogen in- 
vertomers. 

The final structural assignments could be deduced 

from detailed examination of ‘H NMR spectra of 
stcreomeric cyc1oadducts.t 

To determine the preferred conformation for each 

strrcomeric steroido[l6a,l7a-d] - N - Mcthoxy - isox- 
azolidines, we used rhc dependence of the vicinal pro- 

ton-proton (J+,,,,) and nitrogen-proton (JIqSHI) coupling 
constants upon the mutual spatial arrangement of the 
interacting nuclei. The PMR data are summarized in 

Tables I and 2. The assignment of the 3’-proton signal 
was made by means of spin decoupling and INDOR 

*In choosmg preferred conformarion for isoxazolidme adducrs 
we rook mro account the following factors. In accordance uilb 
prevrous s~tiies.~” we assumed rhc hererocyck exists in rhc 
conformatIon close to envelope ~ypc (N”). the K atom being OUI 
of the plane of rhe four remaining atoms and Lhe nitrogen lone 
pau IS quart equatorial. Tbcse assumprions are hased on X-ray 
analysis data.” Such a preferred conformation for N-atkoxy 
isoxaAldmcs was rccenlly accounted for by anon&c cfTecr.” 

tThcrc was r)o 3’Hdtxchange during the isomcrilation of 3 
and 4’ In CD,OIWD,O?;a. 

experiments and by preparation of the corresponding 
C-3’-(d) dcutcro stereomeric adducts (3 and 4). The 

isomeric adducts containing “N were prepared by 

cycloaddition of CH(COMle)=“S 
/“D 

\ 
(2)” to l6- 

OMe 

dehydroprogesterone (Id). 
The relationships between stereomers were established 

also by isorncrization data. As mentioned. stereomcric 
isoxazolines 3.3’ and 4.4’ differ in stability within each 

pair. Therefore. on standing, or melting, or rcfluxing in 

benzene, toluenc or methanol solutions, less stable 
isomers (4’) easily transformed into the high melting 

stable ones (3: obtained by cycloaddition of the Z form 
of the dipole 2). 

This transformation was confirmed by PMR data: the 
3’-H signal a~ S3.6Oppm and J 7.5 Hr. characteristic of 

isoxazolidinc (3), appears in the spectrum of isomeriz+ 

tion products of 4’ (instead of 64.4Oppm and J 9.8 HL for 
4). A similar isomerization process was observed for 

unstahle isomers (3’) produced from 1. 2. The PMR 
spectrum of 3’ isomerization products contains a 3’-H 
douhlet at 64.4Oppm and J 9.7 Hz identical to that for 

isomers 4. In the conditions of the above isomerization 
both stable isomers 3 and 4 do not undergo any changes. 

It should bc noted that the compounds 3 and 4 have 

identical R, values in various elution systems and very 
close m.ps. 

These isomerization results lead us to the conclusion 
that stereomeric pairs 3.3’ and 4,4’ arc not epimeric at 

C-3’ (i.e. A.C and R,D)S or nitrogen invertomeric (i.e. 
A,D and B.C), but diastcreomeric ones. arising from the 

two modes (“exe-endo” type) of the dipolarophilc 1 
approach to the Z and E dipoles 2, i.e. these are A,B 
pairs for 3.3’ and C.D pairs for 4.4’ (Scheme 3). 

1 &N-OMe 
RI-C, 

R’ 

I 

: 

3.4 

I 
1 

x.4 

Scheme 3. 

This conclusion was finally confirmed by consideration 
of Jl,sJ(,. values (Tahlc 2). In “N containing cycload- 
ducts 3d and 3’d these coupling constants arc equal to 5.4 
and 6.2 Hz. respectively. and for 4d the one is ~0.1 Hz. 

In accordance with the recently established dependence 
of N.H coupling constants on orientation of the nitrogen 

Table ?. ‘Ihe mlrogen-proion couphg consianis values of “N conramtng S-mcthuxyisoxarolidlncn 

= 3J 
15H+1 impoa4lble to do- 

k-0 beoWn of orerl~p- 

pLns A-16 ~1-1 rith ate- 

rolda1 ring protons 

- w not obtalned labelled ‘%I. 
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lone pair”.” these data (i) indicate quasi equatorial 
orientation of nitrogen long pair and (ii) point to the 
possibility of the stereomeric pairs 3.3’ and 4.4’ IO be 
isomers arising from “exe” and “endo” approach of 
steroid molecule to the dipole. In fact, a large ‘JISh.n, 
value both for 3 and 3’ indicate cis orientation of the N 
atom and 3’-proton that may be realized only for the 
A.B-pair (Scheme 4). The choice of conformation within 
the pair can be made by consideration of Jn,++. 
Anomalously, a low JHICHr value for isomer 4’ proves 
trans orientation of H-3’ and H-16 and consequently the 
same orientation of H-16 and the N atom.“.” Since 3 can 
be produced by I’-isomerization. we can ‘assign cis 
orientation of H-16 and nitrogen for 3 (correspondingly 
in 3’ these atoms are rruns oriented). 

In conclusion we have the following preferred con- 
formations for stereomeric cycloadducts 33’ and 4.4 
(Scheme 4). 

Thus. the transformation of unstable isomers into 
stable ones (3’-+4: 4’+3) proceeds as a simultaneous 
nitrogen inversion and isoxazolidine cycle confor- 
mational change (,,E-+E’). The sharp differences in 
thermodynamic stability of the diastereomeric N-me- 
thoxyisoxarolidines allow the assumption that the 
cycloaddition is largely a kinetically controlled process. 

-AL. 

AU m.ps are uncorrected The IR spectra were recorded w~lh a 
UR-IO spectrometer (VEB Carl Zeiss. Jena). CD specka were 

taken on a recording Gary 60 spcctropotimetn with CD6002 
model attachment PI *u’ in dioxane sch. Tk PMR spectra 
were measured using a Varian DA&IL and WPdO spcc- 

tromelers with T.MS as internal standard. The mass specrra were 

taken on a Varian MAT CH6 spectrometer. 
Determinations of purity were provided using of TLC on silica 

gel Wcclm plaks. with elbcr-hexane system: 2: I (I): 4: I (II); 5: I 
(III) All column chromatography scparatmns were carried out on 

silica gel (2OD-250 mesh) in N? atmosphere. 
[ Ihn.lia.d] - !‘a . Mefhoxy .3’fl . mcrhoxycurbonyl tamhydm 

. I’.!’ oxazo\e densalice of 38 . Hydmxy - 20 - O%OpmRn . 5 . 

enc. k. A soln of la (0.3 g; 0.95 mm011 and a mixlure of Z.E 2 
(0.9g; 6.7 mmol) in dry CHIC& (2ml) was kept al 30” in an 

ampouk at 14.OOOatm for Mhr. Subsequent removal of the 
solvcnl and unreaclcd nitronic ester in cacao followed by 
column chromatography (cl&on with hcxane-clher 3: 2) yielded 
0.34g (8O%l of k; m.p. ?I~216’(CH,C1~; IR spectrum (v cm-‘; 

KRr): 1707. 17XI. 3615. (Found: C. 66.83: H. 852: S. 3.22. 
Cz,H,,NO, requues. C. 67.09; H. 8.33; ti. 3.13%). 

z Dipole: 

[16,17ad] - 2’8 Medoxy . 3’B . mdhoxycnrbonyl 
retmhydro I’2 . oxarole deticarise of 3B . hydmxy . 20 . 
oxopreg~ . 5 . nc acerafc. 3b. A soln of lb (0.5 g: I.4 mmol) and 
a mixture of Z.E 2 (0.90: 6.7mmol) in dry CH,CI, (2ml) was 
kept at 2F in ampoule at 14.000 atm for I7 hr and then worked up 

as described. Chromarognpby (clubon with bcxanc<rher 4: I) 

afforded 3b. Ml: 0.5 P (73%); m.p. 2le22p (ethcr-hexanc); R, 
0.56 (system .I). IR &&rum (v cm-l. CHCI,): 1245. 1255. 1715: 

1730. l7SO. CD: A, 293 nm (At + 2.8). (Found: C. 66.04; H. 7 82: 
N. 2.95. C,,H,&D, requires: C. 66.22; H. 8.05; N. 2.86%). 

[16a.l7ad] - 2’6. methoxy - 3’8 - efhoxyca&oay/ retmhydm - 
I’Y - oxa:& dericarice of 3p . hydmry - 20 . oxopregn . ? - ene 

4ccIoIe. k. This compound was prepared as above starling from 
lb and a mixture of Z.E 2 (R;CO&); yield: 65%: m.p. 176180” 

(e&r-hcxanc) IR spectrum (v cm”. KRr): 13, 1715. 1735. 
1745. (Found: C. 66.87: H. 7.93: N. 3.M. C,H,,NO, requires: C. 
66.77; H. 8.21: N. 278%). Similarly, 3’ad 3b was prepared 
starting from lb and mixture of 2-d Z.E 2 (deutcrium content 

>85%). 
Cyclwddirion 01 Ibdehydmpmge~lemne Id lo 2 ntinmk ester 

2. A soln of Id (0.5 g; I.5 mmol) and a mlxlurc of Z.E 2 (0.9s: 
6.7 mmol) in dry CH,CI, (2 ml) was kept ai 22” in an ampouk al 

14,OOOalm for 17 hr and worked up as descnhcd. Rapld chroma- 
~ography of the oily residue (I.25 g) using gradient elution from 
hexant IO ether afTordcd J’d (0.238; 32%); m.p. 131-135’ (elk- 
kxane): R, 0.46 (system I). IR spectrum (v cm ‘; CHCI,): 1630. 

1685. 17rn. 1750. CD: A_. 292 nm (Ar + 1.9). (Found: C. 67.40: 
H. 7.94; N. 3.29. Cz,H,,SO, requires: C. 67.39: H. 7.92: N. 
3.lfi). Further gradient elutMn from hexane IO ether gave 3d 
(029g; 41%). m.p. 226230 (ether-hexanr); R, 0.40 (system I). 
IR spectrum (8, cm ‘; CHCI,): 1625. 1670. 1707: 17x). CD: A_,, 

292 nm (At - 2.7). (Found: C. 67.33; H. 8.09; N. 3.38. C!,H,,NO, 

requires: C. 67.39; H. 7.92; S. 3.14%). 
Similarly. 3’n-d 36. 3’p-d Sd and “N-M “h’-3’d were prc. 

pared starting from Id and &t-z mixture of 2d Z.E 2. Id and 

“N-2.E 2. respectively. 

Cyclvaddilton 01 Ibdehydmpmgrcsfemne 3-mon~hylenektial 
Ic IO Z nifmnic esfer 2. A soln of Ic (0.5g; l.4mmol) and a 
mixture of Z.E 2 (0.90; 6.7 mmol) in dry CH:CI, (2 ml) was kept 
at 2T in an ampoule at 14,OOOarm for 2Ohr and worked up as 

described. Rapid chromatography using @knf &ion from 
hexane IO ctkr afforded the [16u.l7udI - 2’~ . melhoxy . 3’0 . 
mcthoxycarbonyl . tetrzhydro . I’? oxazole derivative 3’~ 

(0.12g; 17%): m.p. I2IcIW; ?Il-2IP (ether-hexanc); R, 0.41 
(system I). IR spectrum (v cm-‘; KBr): 1710. 1750. m/e 489 (Mc(‘. 

C,H,NO. requires 489.57). By continued elution. 3’~ (0.21 g; 
32%) was isolated. m.p. !1&221.5’ (ethcr-hcxane); R, 0.34 
(system I). IR spectrum (v cm ‘. KBr): 1715. 1755. (Found: C. 
66.54; H. 8.18; N. 2.69. C?HdO, requires; C. 66.23: H. 8.03; N. 

2.86%). 
Cycbaddirion o/ If IO Z nifmnir ester 2. A soln of If (0 S g; 

E dipole: 

OMc 

(3’60 R 

Scheme 4. 

OMC 

D (4’b.d) 
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1.1 mmol) and a mixture of I.E 2 (0.9 g: 6.7 mmol) in dry CH,CI, 
(2 ml) was kept at 22” in an ampouk at 14,ooO atm for 19 hr and 
worked up as described. Gradient clution from hcxanc IO ether 
gave the [16a.l7ud] 2’~ . merhoxy - 3’~ - mcthoxycarhonyl 
retrahydro I’.!’ oxalole dcrivatlvc Sf (O.llg; 273;); m.p. 
102-1%’ (ether-hexanc); R, 0.64 (system II). IR spectrum (u 
cm ‘: KBr): 1640. 1675. 17OS. 173S. 17SS. m/c SS9 (M’. 
Ca,,INO,, requires SS9.C9). Further elurion gave W (0.33r; 
Sm). m p. IRI-l8S” (ether-hexane); R, OS4 (system II). IR 
spectrum (v cm”. KBr): 1655. 167s. 170s. 17S&17SS. m/r SS9 
(M(‘. C,H,:NO,, requues: SS9.S9). 

Cycloaddifion of 16.dehydmprrRnmolone occrorc lb 10 E 
nifronir c$fcr 2. A soln of lb (0.6g; 1.7 mmol) and E 2 (0.40; 
3 mmol) (obtained by the method.‘g m.p. 35”. 6,,, 6.7 ppm) in dry 
CH,CI, (2ml) was kept at 2T in an ampouk al 14.OOOatm for 
4Ohr. Rapld chromatography of an oil) residue (1.20) using 
hcxane-crhcr (5 : I) afforded 0.2 g of rtrating lb and 0.22 g of Ihe 
[16u.l7ad] . Z’a mdhoxy .3’fi . merhoxycarbonyl . retrahydro 

I’.!’ 0xaLolc derivative 4%; m.p 138-IJO”; 209-214” (cthcr- 
hexane): R, 0.62 (system I) IR &rum (v cm ‘; KBr): IZSO, 
1710. 173s. 17SO. (Found: C. 65.70; H. 7.73: N. 2.83. C,,H,&O. . . I. 

rcquocs: C. 66.22; H. 8.0s: S. 2.86?4). Further eluation wid 
hexancether (2: 3) gave 4b (0.11 g); m p. 18S-189’(ethcr_hexam): 
It, O.S6 (system I). IR spectrum (v cm”; KBr): 125.0. 1710. 
173S-17S5. m/c 489 (M*. C,H,NO. requires: 489.S9). 

Similarly. 3’od 4’b and 3’84 4b were prepared from lb and 
2.d E 2. 

(‘yclooddirion 01 Ibdrh.vdroprugezfrmnr Id fo E nifronic cJftr 
2. The cycioaddition of Id (0.6g; 1.9 mmol) IO E 2 (0.4 g; 3 mmol) 
was carrrcd OUI similarly. Chromatography gave the following 
three compounds: (1) 0.?7 g of starrmg Id: (2) 0.22 g (26%) of the 
[160.17d]. Z’a . merhoxy 3’8 methoxycarbonyl tetrahydro 
I’.? oxuolc dcrlvalrvc J’d: m p. 135-137.S”; 207-?lt? (ether- 
hcxanc); R, O.SS (system III). IR spectrum (v cm-‘; KBr): 161s. 
1670. 1710. 1750. (Found: C. 67.59; H. 8.18: N. 3.08. C,H,,SO, 
requires: C. 67.39; H. 7.92; N. 3 149c): (3) 0.09g (1096) of 4d; m.p. 
181-18s’ (ether-hexanc): R, 0.44 (sysrem 111). IR spectrum fv 
cm ‘; KBr); 1620. 1680. 1715 m/t 445 (M(‘. CUHI,NOb requires: 
44S.54). 

Similarly. 3’aJ l’d and 3’8.d 4d were prepared starting from 
Id and 2d E 2 

[16a.l7a-dj . 3’ . Mcfhozycarbonyl 4’H . 1’2’ . ozo~olr 
dmriwfiw of 38 . hydrvzy . 20. ozu prqn . S . cnnr accfafc Sd. 
‘To a soln of 3b (0.06 g; 0.12 mmol) In dry CH,CI, (4 ml) BF,.Er,O 
(0.01 ml) was added. The mlxlurc was kept al 20’ for 24hr. then 
diluted wnh ether (5 ml) and while slirring vigorously waler (5 ml) 
was added. The organic layer waa separated. washed with water 
and dried. The solvent was removed in cacuo and residue was 
purified by chromatography (cluiion with hcxane-crher) amI 
crystallitrd from ether-hexanc IO give Sd as colourkss needles: 
yield: 0.04~. m.p. 2OS-2CdP. den&al (IR. PMR. m.m.p ) with ~hc 
authenti? sample of Sd 

Similarly. Iwxazolid,ner 4d and 4’d were transformed IO the 
same isoxazolidin-c Sd. 

(16u.l7a-d] - 3’ . ,Wefhozycarbonyl 4’H . 1’2’ - ozazo1t 
dmtarirr o/ 3.20 . diozoprcRn 4 . tnc sd. A soln of # (1.3 g; 

2.7mmol) and BF,.Et,O (0.03ml) m dry CH& (3Oml) wu 
kept at z(p for 2 days, then rbe mixture was worked up as above. 
The residue was purifkd by column chromatography using hex- 
-Iher (1: I) followed by recrystallization from ethcr-hexane 
IO give 5d (1.020); m.p. 177-178.Y. IR spectrum (v cm ‘: KBr): 

1600. 162S. 167s. 172s. PMR spectrum (6 ppm; CDCI,): 0.75 (s, 
I&CH,). 1.16 (I. IP-C’H,). 2.23 (s. 21.CH,). 3.81 (s. COICH,I. 4.18 
(dd. I&H). S.68 (broad s. 4-H). (Found: C. 69.77: H. 7.45; N. 3.94. 
C,.H,,NO, requires: (‘. 69.71; H. 7.56: S. 3.93%). 

Similariy. isoxazulidincs J’d. 4’d and 4d were transformed IO 
the same demethoxy compound Sd. 

[160.17adj . Z’fl Mefhozy 3’a . mrfhozyrarbonyl 
revahydro . 1’2’ oxa:& de’wrire of 3.20 diozoprtgn .4 enr 
3 - moncfhylmcktfal C. A soln of Ye (0.04 g; 0.08 mmol) in dry 
C,H, (2ml) was refluxcd for I hr. The solvent was removed in 
tylcuo and lhe cryslalhm residue aa rccrysdhrrd from cthcr- 
hcxane IO give 0.038g of Cc; m.p. 2OS-2l(P. PHR spectrum (6 
ppm; C,H,): 050 (s. IS-C-H,). 0.76 (5. 19_CH,). I.94 (5. ?ICH,). 
3.1 I (s. N-OCH,). 3.2s (5. CO,CH,). 4.38 (d. 3’.H. J = 10 Hz), S.01 

(m. bH). 
Similarly. iroxazolidine 4d and “N-Sd were ohtaincd starting 

from 3’6 and “W’d. respectively. The isox~olidinc 36 was 
&rained starting from 4’d in above described manner. 
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