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The use of 130 nem.r. and 1H - 130 decoupling to assign the
chemical shifts to protons geminal to substitusnts at the 3,4
and 5 positions of a pair of stereolsomeric isoxazolidines
allows determination of the ring stereochemistries., Catalytic
hydroganation of N~phenylisoxazolidines with a S-methoxycarbonyl
group leads readily to azolidin-2-ones, but C-N hydrogenolysis
is not achieved if there is a dimethoxyphenyl substituent at

the 3 position of the isoxazolidine,

In order to investipate the use of substituted isoxazolidines as possible
intermediates in syntheses of the A ring of tetracycloxides eg. dsunomycinone
(1} we have prepared the model compounds (2) and (10) and studied their

hydrogenolyses, The 1,3-dipolar additionl’2

of G- (2,5 -dimethoxyphenyl) -N~
phenylnitrone (15} to dimethyl fumarate (19) gave a 94:6 mixture of the
isoxazolidines (2) and (3) which were separated by fractional crystallization.
That the products were stereoisomeric isoxazolidines followed from combustion-
analysis, and l.r.,; U.Ve, 1H and 130 ne.m.,¥, and mass spectra, Elucidation of
the ralative stereochemistry of the substituents on the isoxazolidine rings

by utilizing the iﬂelﬂ coupling constants ga_h, required that the signals due
to the protons at C-3 and C~5 be agsigned unambiguously, This was achieved

on the basis of 130 n.m.r, and heteronuclear decoupling experiments.
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1
Since no 3C chemical shift data was available the reference compounds

3

{4) " and (5) were prepared by addition of the nitrones (16) and (15)

respectivaly to methyl methacrylate (20), The isoxazolidine (5} gave the
expacted combustion analysis and spectra., For compounds (4) and (5) the

130 signals of the isoxazolidine carbons may be readily identified and

assigned on the basis of signal multiplicities resulting from 1H-13C
couplings. These assignments and the consequential assigmments for the

isoxazolidine (2} are summarized in Table 1,

5 130 & 1H iﬁ,é Hz
3-¢ 4G 5-G 3-8 4-H  5-H
@ | 69.740(2)* 50,000(3) 83.248(1) S5.10 2,30 - 7.6
2.13 8.6
(5) | 63.890(2)  55.842(3) 83.376(1) 5.15 2,23 - 7.7
2,00 8.8
(2) | 67.558(2)  59.886(2)  78.570(2) 5.34 3.64 5.03 606
» |+ - - - 5,60 3.83 5.17 8.4
‘Table 1
Specific 1H-13C decouplings then lead to the correlations between 1H and

13C signals which are shown, Finally 1H-1H decouplings allowed determination

2
of the coupling constants ga 4 (Table 1) from which it follows™ that the
L]
protons and hence the substituents at C-3 and C-4 are ¢is in (3) and trans

in (2), which, if the stereochemistry of the olefin is retained in both

1
* gignal mulciplicities, ¥ Insufficient of (3) was obtained for a 3C

spectrum,
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products, leads to the relative stercochemistries shown for (2) and (3).
The stereochemical relationship between the C-3 and G-4 substituents Ls
confirmed from a consideration‘of the pesitions in the 1H T.M,T, Spectrum
of the signals due to the protons of the methoxycarbonyl groups, For (2)
these appear at $ 3,72 and & 3,77 and for (3) at 5 3.77 and & 3,36, The
upfield shift of this last signal indicates that one methoxycarbonyl group
is strongly shielded relative to the others as would be expected for (3)
where the dimethoxyphenyl and the 4-methoxycarbonyl groups are ¢is.

That the stereochemical relationship of the olefin substituents is
retained in both isoxazolidines from such dipolar additions was confirmed
when diethyl maleate was not isomerised to the more stable fumarate under
the reaction conditions, and when the nitrone (16) reacted with dimethyl
fumarate te give only (6) and (7) and with dimethyl maleate to give only
(8) and (9). These results support the view that such addition reactions
are concerted.

Addition of C-(Z',3'—dimethoxyphenyl)-N-phenylnitrone {17y to dimethyl
fumarate (19) gave a 92:8 mixture of the isoxazolidines (10) and (11) from
which only the former was igsolated pure,

interestingly with both (15) and (17), which contain a methoxyl ortho
to the nitrone substituent there is an Iincraase in the steveoselectivity of
reaction in favour of the isoxazolidine in which the méthoxyphenyl and the
4-methoxycarbonyl groups are trans. This observation agrees with the find-

ings of Masui et al? that the favoured orientation for addition to a

symmetrical olefin is that in which steric interactions between the olefin

2
i After the completion of this phase of our work Joucla et al, reported
having reached simlilar conclusions for the isoxazolidines (®) (7) (8) and

(9), after comparing the 1H N.MsTe spectra with those of analoges

deuterated at C-3.
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and substituents on the carbon of the nitrone group are minimized, and

suggested that the reactions might be made stereospecific by increasing
this steric interactlon, Thls propesal was confirmed when diethyl maleate
(22) reacted with the nitrone (17) to give quantitatively only one product
{(12), and with the nitrone (156), in which the GC-phanyl ring is unsubstitut-
ed, to give (13) and (14) in a 4:1 ratio similar to that obtained using the
dimethyl estar (21),

The stereochemistries of the isoxazolidines (4) and (5} are proposed
on the basis of similar arguments., It is known that aldonitrones exist in
the more stable trans form6 and two transition states I and II may be
envisaged where interaction between the dipolarophile substituents and the
C~aryl substituent of the nitrone is minimized during reactionh. 1f one
assumes that the more abundant product will result from the transition state
where the interaction between the N-phenyl group and the olefin substituents
is least, then, because the methyl group is the smaller, reaction via trans-

"ftion state I will be favoured leading to the structures proposed for (&)

and (5)'
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The nitronas (15}, (16)5, and (17) were prepared by condensation of
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N-phenylhydroxyiamine7 with the appropriate aryl aldehyde in ethaneol,
Initially reactions were carrisd out at ambient temperatures,whan reaction
times of 48 h were required, and yields of 90% resulted. However, it was
found that satisfactory ylelds (83%) could be obtained in 2 b in refluxing
ethanol, Similarly a 75% yield of the nitrone (18) was obtained in 5 h, in
contrast to a yield of 83% after 24 h at room temperatura,

Isoxazolidines were chosen as potential intermediates for the synthesis
of the A ;ing of tetracycloxides on the basis of tha observation3 that
catalytic hydrogenolysis of the isoxazolidine (&) gave the benzylic gecondary
amine (23), which hydrogenolysed further to the substituted methyl butancate
{238). ¥owevar, on catalytic hydrogenation neither (2) wmor (10} gave the
desired butanoates (29} and (30) respectively, becausa cleavage of the carhon-
nitrogen bond did not occur,.

At atmospheric ﬁressure over a 10% palladium-charcoal catalyst in
absolute ethanol.(Z) took up 1,08 equivalents of hydrogen in 3 h to give the
amino substituted methyl butanocate (24) as a colourless oill, Although it was
not possible to obtain an acceptable microanalysis bacause {24) was converted
to (31) on standing, the structurs was supported by a high resolution mass
spectrum, which included an ion at mfe 403.1621 corresponding to a molecular
ion of ccmposiﬁion 021H25NO7, and by 1H n.m,r. and i.r. spectra. .On standing,
or on silica gel chromatography, or on treatment with acid, (24} was.conver:ed
to the azolidin-2-one (31), the structure of which followed from a combustion
analysis, and i.r., 1H n.msr, and high resolution mass spectra. In the "H
n.m.r. Spectrum the 4-H sigmal appeared as a doublet of doublets centred on
5 3.58 (3, 5 9.0 Hz, I, o 1.8 He), and the 3-H and 5-H doublers at 5 4.72 and
§ 5.60 respectively, From measurements made on Dreiding models of the

azolidinone (31) the Karplus equation predicts, for vicinal protons on the
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ring, J_,_ > 8.0 Hz and J 1.0 to 3.5 Hz, whence it follows that the
=is’ “trans
4-methoxycarbonyl is cis to the 3-hydroxyl and trans to the 5-aryl substit-
L4
uent, The latter relationship is supported by the cbservation that the
protens of the methoxycarhonyl group are not shielded by the aryl ring.
In an endeavour to achieve the desired carbon-nitrogen hydrogenolysis

10,11 ona

and remove the N-phenyl group, the more active Raney nickel (W-6)
platinum dioxide catalysts were tried. Under a variety of conditions
summarized in Table 2 (sea experimental) the listed products resulted frow

.hydragenolysis of 2 94:% mixture of the isoxazolidines (2) and (3) in
absolute ethanol at room temperature.

After 72 h over Ranay nickel the major product was the tertiary amine
{25) reﬁulting from N-ethylation of (24). The 1H n.a.re. spectrum of (25) was
very similar to that of (24), differing in having only one exchangeabie
proton, and in containing a three proton triplet ceatred at § 1,15, and a two
proton quartet centred at & 3.80. Similar N-ethylations ovar Raney nicksl
under both hydrogenating and non-hydrogenating conditions have been reported.9

Over platinum dioxide after 24 h at 60 psi a new major product appeared.
The 1H n.ner. spectrum included a broad eleven proton signal from & 0 to 1.5,
and the mass spectrum supported a molecular weight of 377, indicating that
hydrogenation of the N-phanyl ring had occurred giving (32}, The methyl
aminobutancate (24) is much more stable in the presence of platinum dioxide
than in the presence of palladium-charcoal or Raney nickel, Thus its convers~
ion to (31) was 50% complete 2ftar nine days over platinum dioxide, and fally
completed after four days over the other two catalysts. It therefore appeared
that the azolidinone (32) was formed by cyclisation of the hydrogenated
benzylamine (26) rather than by hydrogenation of the azolidinone (31). Indeed

hydrogenation of the azolidinone (31) using conditions which converted the
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{2} 2,5=direthoxyphenyl COO¥e,
{3) 2,5-direthoxyphenyl q,
(2) pheayl Co0Me,
(5) 2,5-dimethoxyphenyl COCMe,
{6} phenyl CO0Me,
(7) phenyl f,
(87 phenyl CO0Me,
{9) phenyl K,
(10) 2,3-dimethoxyphenyl COCle,
(11} 2,2-direthoxyphanyl g,
{12) 2,3~dimethoxyphenyl H,
(13) phenyl _ H,
(14) phenyl CCott,
R~ CH= = Fh
i

2 0
(15) 2,5-dimethoxyphenyl
{16) phenyl
(17 2,3~dimethoxyphenyl
{18} n-propyl

R R
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{22) Ry =Ry = H, R, =R, = COEt
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tsoxazolidine (2) completely to (32) produced only 107 of (32), 90% of the
(31} being recovered unchanged,

Similarly, controlled hydrogenation of (10) for 2 h at 15 psi over
palladium~charcoal afforded the methyl aminobutancate (27), which on standing
converted to the azolidin-2-one (33); while hydrogenation for 24 h at 15 psi
resulted in the formation of some (34) as well as (33).

On the basis of mechanisms propesed for hydrogenolysis of benzylic amine312
it is not obvious why the C-N bonds in (24) and (27) failed to cleave, Although
it is known for hydrogenolysis of dibenzylamines that the presence of a methoxyl
substituent at any position in one aryl ring results in.preferential removal of
the other ring,13 when thers are substituents on both rings, or indeed when
there is only one ring and it is substituted, hydrogenolysis has been found to
be inhibited but not prevented.11’13

Although these results suggest that substituted isoxazolidines will not
prove to be useful intermediates in syntheses of tetracycloxides like (1} they

clearly have potential for syntheses of analogues containing amino groups in

the A ring, or of tetracyclines.

EXPERIMENTAL

Helting‘points were determined on a Reichert Kofler block and are
uncorrected, I,r. spectra were measured for chloroform solutions on a Perkin-
Elmer Infracord 237 or 337, U.ve. spectra were measured for ethanel solutions
on a Unlcam 5.P, 8004, 1H n.i.t, spectra were measured for CDCI3.solutions on
a varian T60, or a Jeol PFTI-FX60. 13C neMeTes wWere measured for CDCl3 solutions
on a Jeol PFT-FX60. Low resolution mass spectra were determined on a Varian-

MAT CH7 and high resolution spectra on an ASI-MSO {interfaced with & DS30 data

system, and all spectra are recorded with nominal electron energy of 70eV
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unless otherwise stated, Microanalyses were carried out by Dr. A.D. Campbell

and assoclates, University of Otago, Hydrogenolyses were performed in a Parr

hydrogenator,

Isoxazolidine Syntheses:

Isoxazolidines (2) and (3). A solution of the nitrone (15) (1.28 g, 5 x 1072

mol} and dimethyl fumarate (0.72 g, 5 x 1072 mol) in chloroform (100 ml) was
hegated under reflux for 40 h, Removal of the solvent and crystallization from

athanol gave &4-trans,5-cis-bismethoxycarbonyl-3-(215¢-dimethoxyphenyl)-2~-

phenylisoxazolidine (2)* (1.46 g) as white grains m.p. 98°. (Found: w0t

(mass spectrum); C, 62,6; 4, 5,45; N, 3,5. NO, reguires mol, wt,401;

Cq1825M0,
C, 62.8; H, 5.75 Ny 35003 N 249 (s, 7 850), 289 (s, 5 175), &29 mn

. -1 1
(e, 232} Yoax 3040, 1 740 (C=0), 1 490, 1 270 (N-»0)}, 1 040 cm 1; H nemer.

5 3.72 (s, 3,4-CO0Me), 3.77 (s, 9,2'-Ote, 5'-OMe,5-COCHe), 3.78 (24, J, 5 640
) L

Hz, 5.0 Bz, 1,4-H), 3.01 (d, J 6.6 Hz,1,3-H),

L4,5 544 3
6.75-7.40 (ms 8, AfH)Y 20¢ numere & 52,1, 55.71, 55.92, 56,62 (bqy &, 2 x

5.0 HZ’ 1,5"“), 5434 (dg i3

COOCH,, 2 x Ogﬁa), 59,87 (d, 1, C&), 67,66 (d, 1, G3), 78.57 (4, 1, C5), 110~

3
150 (m, 8, C2,03,C04,05 and 06 of N-phenyl, and C3?,C4' and C6' of G-phenyl),
| 151,32, 155.04, 160.22 (3s, 4, C1 of N-phenyl and remazinder of C-phenyl carbens),
173,62, 174,37 (2s, 2, GOOGH,), mfe 401, 371 Qf'%H,C=0), 343 or"ik,0=0=0) , 325
efiou,), 282 (207,47 2C0-NPR), 226 (1007).
h-gig,i-Egggg—bismethoxycarbonyl—3-{2‘,5‘-dimethpxyphenyl)~2»phenylisbxazolidine
(3), was crystallized from the concentrated mother liquors by seaeding with
cr}stals which had been manuaslly separated, and recrystallized from ethanol as

white needles (0.05 g) m.p. 122°, The i.r. and u,v. spectra of (3) were

identical with those of (2); 1H n.m.r, 5 3.36 (s, 3, 4-CO0Me}, 3.77 (s, 9, 2'~

* 1goxazolidine stereochemistry is relative to the aryl group at c-3.

A
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0}19. 5 'OME‘ S“COOME)Q 3.83 (2({’ J 8.& l‘[?-, J 7.8 HE, 1, é\-*“), 5.17
- - - "'4,3 "'495

, £5,4 7.8 Hz, 1, 5-RH}, 3.50 {d, ;]‘_3’4 8.4 Hz, 1, 3-H), 6,75-7,40 m, 8,
ArH) .

Isoxazolidine (5), 5-cisqnethoxycarbonyl-5-trans-methyl-3-(2',5'-dimethox2;

ghenyl}-2-phenylisoxazolidine was prepared using a procedure similar ro the

above with methyl methacrylate as the dipolarophile, Crystallization gave

lustrous white plates (87% yield) m.p. 96°, (Found: mte357 (mass spectrum);

Cy 67,2; Hy 0.35; N, 3,7, 020H23N05 requires mol, wt, 3373 C, 07.2; H, 6.5;

N, 3.9%)% kmax. 250 (=, 8 250), 293 (e, 5 025), 429 nm (&, 220); vﬁax. 3 030,

1 745 (C=0), 1 450, 1 275 {(N-»=0), 1 050, 950 cmni; 1H TeMere D 1,556 (5,¥3, Me),

. 1 - .

4.3 gh’a 12.8 Hz, 1, &4-H), 3,23 (24, £4'3 24,4

12.8 Hz' 1, l;.-ﬂ)' 3ol¥2, 3065) 3.75 (35, 9, OMQ)’ 5-15 (2(1, J ?-7 Hz, J
— =34 =3,4

1,96-2,30 (2d, J, . 7.7 Hz, 8.8 Hz,
8.8 Hz, 1, 3-H), 6.75-7.50 (m, 8, ATH); °C numers 8 21,92 (ar 1, Gil;), 50495
(as 1, COOCH,Y, 47,85, 55,83 (24, 2, OCH,), 55.84 (£, 1, C4), 63.89 (d, 1, C3),
83,38 (s, 1, C5), 132,14 (s, 1, C 1 of C-phenyl), 110-130 (m, 8, aryl carbons),
150,98, 152,03, 154,83 (35, 3, C 1 of N-phenyl and C2', C5' of C-phenyl),
173.17 (s, 1, COOCH,); mfe 357 (100%, %5, 298 (7%, ¥' coove), 226 (35%), 189

(75%) -

Zsoxazolidine (47, % num.r. 8 22.42 (ay 1, CHy), 50.00 (&, 1, G&), 53.28

(a5 15 COOCH )5 69.74 (dy 1, C3), 141,54 (s, 1, C 1’ of c-phenyl), 151.16
(s, 1, ¢ 1 of N-phenyl), 110-145 (m, 10, aryl carbons), 173.81 (s, 1, EQOCH3).

Isoxazolidine (10}, Dimethyl fumarate (1.80 g, 1.24 x 10-2 mol) was addad to

a solutiom of the nitrone (17) (3.21 g, 1,24 x 10-2 mol).and the resulting
solution was left at room temperature for 16 days, Removal of the solvent
afforded a brown oil (4.95 g) which was ghown to contain two compounds of
nearly identical Ree The IH nem,rs spectrum indicated that the mixtuge
contaiﬁed (10) and (11) in a ratio of 92:8. Crystallization from warm (450)

ethanol gave h—trans,5-cis»bismethoxyca:bony1-3-(2',3'-d1ﬁethoxyphen31}-2-
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phenviisoxazolidine as pale green plates m.p. 64-500 {(Found: C, 62,533

Hy 5.75; Ny 3.5, N requirss C, 62,8; H, 5.8; N, 3,5%)5 v 2 950

C21“2307 maxe

1 725, 1 585, 1 475, 1 430, 1 260, 1‘070, 995 cm‘I; 1H n.m,r. 85 3,67, 3.73,
3.79, 3.85 (4s, 12, OMe and cozgg), 3.97 {2d, 1, J 6.5 Hz, i'S.S Hz), 5.10
(dy 1, J 5.5 Hzy 3-H or 5-H), 5.23 (d, 1, J 6.5 Hz, 5-H or 3-H), 6.75-7.40
{m, 8, ArH).

Isoxazolidine (12), A solution of nitrone (17) (0.77 g, 3 x 10'3 mol) and

diethyl maleate (0,516 g, 3 x 10-3 mol) in c¢hloroform and benzene (20 ml:

15 ml) was refluxed for 4.5 days. Removal of the solvents gave 4~-trans,i-
trans-bismethoxycarbonyl-3-(21,3" ~dimethoxyphenyl) -2-phenylisoxazolidine as

a goldan brown oil which was homogeneous on t.l.c. Yoax, 1 740, 1 595, 1 430,

1 370, 1 260, t 180, 970, 895 cmfl‘; Y namer. 5 1,13 (e, 3, J 7.4 Hz, -OCH,CH,)»
1,19 (¢, 3, J 7.4 Hz, —OCHZC§3), 3.91, 3,94 (2Zs, O, OHe), 4.13, 4.10 (24, 4,
~0CH,
J 7.8 Hz, 3-H or 5-#%,5.27 (d, 1, J 6.4 tz, 5-i or 3-H), 6.80-7.37 {m, 8, ArH).

CH3), 4-H signal mulciplicity is obscured by these resonances, 5.03 (d, 1,

{soxazolidines (3) and (14)., Mpdification of the precedlng procedurs by using

altrone (16) gave a golden oll which contained two products of nearly identical

Reo Dry-column chromatography (silicagel S deactivated by tumbling for 3 h with

15% (W) water, GHCL, eluant) afforded a pure sample of the major product &4-

3
trans,5-trans-bisathoxycarbonyl-2,3-diphenylisoxazolidine (13). (Found: ©, 68,25,

H, 6.5; N, 3.9- C N rEquires C’ 68.3; H, 6.3; Ng 3-8’/-); v 2 995’
5

2112305 max

- 1
1 735, 1 595, 1 485, 1 370, 1 340, 1 2951 220, 1 195, 1 020 cm 1; H Nemer,
6 1013 (t’ 3, i 792 HZI “OCH20§_3)’ 1.17 (t’ 3y i 7.2 Hz, ‘OCHZCE_3), 3.82
(3 lines, 1, I

8.0 HZ, 8.0 Hz, Q‘H), C;,OB (q, 2’ i 7.2 Hz, ‘OC-EZCH3),

4,3 I4,5
4.10 (q, 2’ J_ 7.2 Hz’ “OCQZCHB), 5.03 (d, 2, i 8.0 Hz, 3-H and S”H, having
identical Sand identical coupling with 4-H), 6,90-7.85 (m, 10, ArH}. The

minor product was shown to be isomeric from a combustion analysis of the
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reaction mixture, and was assigned the structure 4ecis,5-cls-blsethoxy-

————

carbonyl-2,3-diphenylisoxazolidine (14) on the basis of spectra, I1.r,
spectrum identical with that of (13), lﬂ nemere 5 0,83 {(r, 3, J 7.2 Hz,

Q-OCH28§3)g 1.30 (t’ 3’ ._J" 7.2 Hz, S-OCHZCH ), 3.61 and 3063 (2q, 2, .._,_ 7.2

=3
Hz, 4-0CH,CH,)s 4012 (24, 1, J 9.2 Hz, J 7.2 Hz, 4-H), 426 (q, 2, J 7.2 Hz,
S-OCEZCHB)S 4986 (d’ 1; :__T. 7.2 HZ, 3‘“ or S“H), 5.18 (d, 1, ‘_\1 9,2 “2, 53t or.
3'1’1), 6-90"7|70 (m, 10, ArH)t

Nitrone Syntheses:

Nitrone (17}, Freshly prepared phenylhydroxylamine (2.0 g, 1.83 x 10-2 mol)
was added to 2,3-dimethoxybenzaldehyde (3.0 g, 1.81 x 10-2 mol) in absolute
ethanol (20 ml), After standing at room temparature for 48 h C-(2',3'-

dimethoxyphenyl)-N-phenyinitrone crystallized out (4.4 g, 90%) m.p. 133-4°,

(FOUnd: G, 6909; H, 600; .N, 5435, 01531503
i

Y oax 2 985, 1 555 (C=N), 955 em 1H neMet, & 3,90 (s, 6, OMe), 7.07-8,00

{m; 7, N-phenyl, C 4-H and G 5'-H ArH), 8.36 (s, 1, ArGH=N) 9,03 (24, 1, Ig 5t
b4

N requires C, 70.0; H, 5.9; N, 5.6%)3

7.0 Hz, t2.6 Hz, 6'~H).

.‘!.5"4
Nitrone (%135). Freshly prepared phenylhydroxylamine (7.8 g, 6.5 x 10"2 mol)

and 2,5¥d1methoxybenza1dehyde (2 g, 1,20 x 10'2 mol) were refluxed in abasoluta
ethanol (20 ml) for 2 h. On cooling the nitrone crystallized out, Recrystalliz-

ation from agueous ethanol gave C-(Z',5'«dimethoxypheggl)-N-pheﬁylnitrone (2.7 g4

85%) m.p. 88%, (found: M1 257 (mass spectrum); ¢, 70.0; H, 5.8; N, 5.45.

N requires mol, wt,257; C, 70,0; H, 5.9; N, 5.472); Kmax 225 (s, 10 S00),
i

C1581503
288 (g, B 480), 334 nm (e, 9 640); vmax. 3 030, 1 580 (C=N), 1 150, 1 175, ca
(=>=0)3 1H n.m.re 5 3,81, 3.82 (2s, 6, OMe), 6.80-8,00 (m, 7, Ari), 8,30 (s, i,
ArCH=N), 9.10 (d, 1, J, 4 ¥z, 6'-H); mass spectrum (12 eV); m/fe 257, 241 oo,
226 (4*tne0), 166 (ficm W), 149 0*ic n NoO%).

¢,N-Diphenylnitrone (16) was obtained in 90% yield after 48 h at room temperature,
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and in §2% yield using refluxing ethanol for 2 h)m.p. 112° (itc. 112-11305);
v 3 100, 3 020, 1 595 (C=N) cmﬂl; 1H NeTieLe O 7430-7.63 {(m, O, ArH),

max,

7.65-7,93 {m, 2, 2-H and 8- of N-pheayl), 7.97 (s, 1, ArCH=N), 8.33-8,57
(my 2, 2'-H and &'-H of C-phenyl).

Hydrogsnolyses: The isoxazolidine (0.4 g, 1 x 1.0-3 mol) was dissolved in

ethanol (20 ml), catalyst (0.20 g) was added and hydrogenation was carried
out for the times and at the pressures listed in Table 2. The courses of
all reactions were followed by analytical t,l.c. Filtration followed by

removal of the solvent gave the products as colourless oils.

Cacaiyst Palladiﬁm-Charcoal Raney Nickel Platinum Dioxide
: 10%
Pressure psi 15 80 15 60 15 60
3n @24 (24) @8 @) eTA N P I
24 h (24) {(24) {24) (24) (24) (32)
(31) (31) (31) (31) (21)
(25) (23}
48 h (24) (24) (24) €29 2 (32)
(31) (31 (31) (25) 31
(25)
72 h 24 (24} Qn (31) (24) 32)
@EB1) 1) (25} 23) (3L
Table 2

Methyl 2-hyd:oxy-3-methoxycarbonyl«k-(2’,5‘-dimethoxyphenyl)-&—N-

phenylaminobutanoate (Zﬁ). (Found: M'°403.,1621 (mass spectrum), Cy4HysNO,

requires mol, wt, 403.1621); Voax 3 450 {N-H), 3 500-2 850 (O-H), 1 725
(G=0), 1 425, 1 040 e V5 M nomer. § 3.62, 3.68 (25, 6, COOMe)» 3.74 (2d,

J 8.0 Hz, 0 Hz, 1; 3'H), 3.90, 4.05 (25, 6, Ot_i'ﬂ_), EE_ 3.90 (b’ 2,

_'3 ,4 -‘13 !2 3
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Oﬁ and Nl_i), 4.68 (dg 3;0 “Z, 1’ 2‘H)y 5.15 (d, i 8.0 HZ’ 1, 4““),

32,3 4y3
6,80-7.25 (m, 8, Aril}; mass spectrum, m/e 403.1621, 242,1180 (100%,

C15H16N02)’ no other peaks of ‘greater than 15% relative abundance,

tlethyl 2-hydroxy-3-methoxycarbonyl-4-(2' 5! -dimethoxyphenyl)=4u(N~

ethyl-N-phenylamino)butanoate (25) was purified by p.l.c.; Yoax 3 500~

2 850 (0-H), 1 725 (C=0), 1 420, 1 045 cm *3 'H nemer. & 1.15 (t, 3, -NeH,

CH,) s 3408 and 3.73 (2s, 6, COOMe}, 3,75 (2d, J 3.1 Hz, J 8.0 Hz, 1,

'-392 —394
3-H) s 3.80 (a» 25 -NGH,CHy)s 3.95 (b, 1, OH), 3.92, 4,05 (2s, 6, OMe),

4-70 (d, 3‘1 Hz! 1’ Z'H)Q 5.15 (dg .J__ 800 HZ, 1, 4"1‘])’ 6-80"7.25

32,3
(m » 8 , Aﬂl) -

443

3-Hydroxy-b-methoxycarbonyl«5- (2t ,5' -dimethoxyphenyl) -1-cyclohexyl .

azolidin-2-one (32), (Found: ut7377 (mass spectrum). 020H27N06 raquires

mol, wt. 377); Yoax 3 450-2 950 (O-H), 2 950 (aliphatic C-H), 1 742

(azol{din-2-one C=0), 1 709 (methoxyearbonyl ¢=0),1 435, 1 055, 1 000,

910 cm-lg 1H Ne.m.rs O 0=-1,5 (b, 1! cyclohexyl protons), 3.22 (2d, ih 5 1.
. _ ,

8.4 Hz, 1, 4-H), 3.76, 3.77 and 3.81 (3s, 9, COOMe and OMe), 3.80

~

Q

Hzo 1405

(b, 1, OE), 4.72 (d' é‘s,tl 8.4 Hz, 1, S‘H), 5012 (d, 53’4

6.50-7.50 (m, 3, ArH); mass spectrum, m/e 377, 350 (M7ZHO+), 248 (”-tc'csHsoz,""

Methyl 2-hydroxy-3-methoxycarbonyl-4-{2%,3% ~dimerhoxyphenyl) ~4-phenyl«

1-6 “z, 1, 3'“)’

aminobutanoate (27)., (Found: M+‘403 (mass spectrum). 021H2507N requires

mol, wt. &403}; v
max

3 460 (N-H), 3 550-2 930 (0-H), 1 725 (C=0), 1 595,
1 l}.’o, 1 420’ 1 260’ 1 210, 1 110, 1 060, 990 Cm“l; 1H NeMeX, 8 3.59 and

3.03 (2s, 6, COCMe), 3.85 (2d, J 8,0 Hz, J 3.0 Hz, 1,3-H), 3.80, 4.01

-3 ’4 -2 ,3

(2s, 6, OMe), 4.25 (b, 2, O and N4}, 4.70 (d, 3.0 Hz, 1, 2-8), 5.40

22,3
(d’ :'I'l; 3 8.0 Hz, 4'“), 0.50~7,25 (m’ 8, ArH).
’

Azolidinone (31), The butanoate (24} (0,2 gy 5 x 10'4 mol) dissolved in

methanol (10 ml) containing 107 aqueous hydrochloric acid (2 drops) was
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heated {(steam bath) for 4 h, Removal of the solvent gave a colourlass oil
which crystallized on standing, Recrystaliization from diethyl ether-hexane

gave 3-hydroxy-4-mathoxvearbonyl-5-(27 ,5¢ -dimethoxyphenvl)-l-shenylazolidin-

2-one as colourless needles m.p. &3°,  (Founa: H+ﬁ371.1368 (mass spectrum);
G, 68,45; Hy 5.9; N, 3.7, 020H21N06 requires mol. wt, 371,1368; C, 68.7;

Hy 5.7; N, 348%); Y oax 3 500-2 800 (O-H), 1 740 (azolidine c=0), 1 700
{methoxycarbonyl C=0), 1 430, 1 055, 910 cmdi; 1B n.m.tre & 3.58 {2d, _44 3
H

9,0 H=z, 1.8 Hz’ 1’ ‘{-"H), 3.80 (b, 1, Oﬂ)’ 3.82 (5, COOﬂg‘), 3,90 and

S

3.%8 (23, 6’ OMe)g 4,72 (d, J 9,0 Hz, 1’ 3'5), 5,60 (d, J 1
: —_ ""'3,‘[]' ‘5'4

S-H}s 6450-7.80 (m, 8, Ari); mass spectrum m/e 371.1368, 242,1180 (100%,

+«3 Hz, 1,

Cy5tp670,0 ¢

Azolidinone (33)., Was obtained (25%) by silicagel/fchloroform p,l.c., of the

butancate (27). {(Found: 1-5'4=°371 (nass spectrum). CZO“ZlNoé rvequires mol.

3 550, 3 600~3 100, 2 940 (0-H), 1 738 {azolidinone C=0;
1

wt, 3713 vmax.

1 705 (methoxycarbonyl C=0), 910 em ; IH n.m,r. & 3.52 (24, £4 3 8,2 Hz,
L4

‘J-ll- 5 2.0 Hz, 1’ Q'H)’ 3.80 (b, i, OH.-..)’ 3-80 (Sg 39 30021_:?_); 3.90, 3.95 (259 6’
r

Oﬁe), A-.B3 (d, J 8.2 HZ, 1, 3"“)9 5.75 (dy J 2.0 Rz, 11 5"!’{)’ 0.00'7.05
— =3,4 =54

(m, 8’ A‘L’H).
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