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In a preliminary communication® it has been
shown that 4,5-tetra(or tri)methylene-2,3-diphe-
nyl-5-pyrrolidino(or morpholino)isoxazolidine was
formed by the reaction of benzylideneaniline N-
oxide(diphenylnitrone) (Ia : X=H) with I-pyr-
rolidino (or morpholino)-1-cyclohexene (or cyclo-
pentene) in dimethylformamide (DMF) at room
temperature. The present note deals with the
synthesis of a number of isoxazolidines by the
nitrone-enamine cycloaddition in detail.

Isoxazolidines ITb—j. with a substituent on 3-
phenyl group were synthesized from the corre-
sponding nitrones I and l-pyrrolidino-1l-cyclo-
hexene. The results together with UV spectral
data are summarized in Table 1.
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The reaction between I and 1-pyrrolidino-1-
cyclopentene also gave 2,3-diaryl-4,5-trimethy-
lene-5-pyrrolidinoisoxazolidines ~ ITIa—i. Low
yields of III together with the formation of a sub-
stantial amount of tar were observed at room tem-
perature. The reaction temperature was con-
trolled to obtain the best results which are tabu-
lated in Table 2.

1-Morpholino-1-cyclopentene was rather slug-
gish against Ia in DMF at room temperature, and
cycloadduct, 4,5-trimethylene-2,3-diphenyl-5-mor-
pholinoisoxazolidine (IVa: X=H) was obtained
in 4.29% vyield after prolonged heating at 40°C.
The main product in this reaction, however, was
another isoxazolidine, which was identified as

1) Y. Nomura, F. Furusaki and Y. Takeuchi, This
Bulletin, 40, 1740 (1967).

4,5-trimethylene-2,3-diphenyl-5-(N-phenylhydroxy-
amino)isoxazolidine (Va: X=H, vyield 12.9%)
from elementary analysis, IR and above all, NMR
spectra. Tsuge et al.?) also reported that 4,5-
tetramethylene-2,3-diphenyl- 5 - (V- phenylhydroxy-
amino)isoxazolidine was formed by heating Ia
and l-morpholino-(or 1-piperidino-)l-cyclohexene
in boiling benzene.
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Experimental

UV and IR spectra were taken on a Hitachi EPS-2
and a Perkin Elmer 125 spectrophotometer, respec-
tively. NMR spectra were determined in dimethyl
sulfoxide-d; on a JEOL JNM-4H-100 spectrometer at
100 MHz with tetramethylsilane as the internal stan-
dard.

All melting points were uncorrected.

2,3-Diaryl-4, 5 -tetramethylene-5 -pyrrolidinoiso-
xazolidines (Ifa—j). A DMF (30 m/) solution of
diphenylnitrone (Ia) (5.92 g, 0.03 mol) and l-pyrro-
lidino-1-cyclohexene (5.45 g, 0.036 mol) was stirred at
room temperature for 72 hr under a nitrogen stream.
After removal of the solvent in vacuo, the residue was.
recrystallized from ethanol to afford 4,5-tetramethylene-
2,3-diphenyl-5-pyrrolidinoisoxazolidine (IIa) (7.84g,
74.8%). In a similar manner IIb-j were obtained
from the corresponding nitrones and 1-pyrrolidino-1-
cyclohexene. The results are summarized in Table 1.

2,3 - Diaryl-4,5 - trimethylene -5-pyrrolidinoisoxa-
zolidines (IMla—i). A DMF (30 m/) solution of
Ia (3.94g, 0.02 mol) and 1-pyrrolidino-1-cyclopentene
(3.30 g, 0.024 mol) was prepared with ice-cooling and

2) O. Tsuge, M. Tashiro and Y. Nishihara, Tetra-
hedron Lett., 1967, 3769.



3003

NOTES

September, 1970]

‘lougyiow woly uonezi[[erskidax Aq pamoj[oj (sueyrowodofyoip) Aydeisorewoiys ([28 eors) uwnjod Aq poyting gy
‘Joueyld w0ty uoniezij[eIshioar 4q pamoj[oj (duexayo[oha-suszuaq) AydesSorewoiyo (98 eOI[ls) UWNOd AQ payuUNg g4

‘[oueyl> WOI] PAzI[[eIsAI0dY

%

68°9 89 N
oL 6L H S9[Padu .
(008¢€) S¥2 OPN"H*D 98°¢L PIVPL D $S9[10[0)) hI—2Ch1 0y 4% ODO*HD¢  (f
89°01 L9°01 N
c6°9 883'9 H xsarerd .
(00202) " 152 OIN¥H®D 02 0L 60°0L D MOJ[PX 781—081 888 69 ON- (1
89°01 8601 N
26°9 26’9 H wsared
(00022) +5¢ fO°NPH™D 02°0L LO0°OL D MO[[PX SLI—TLI 0°'c¥ I ON¢ (Y
6z 11 €¢Il N
6G°L 'L H 1S9[PIdU
(00£92) S " 85T O'N¥*H"D 81°LL TCLL D SS3[I0[0D) G91—H91 %S 9% NO-¢ (8
96°9 96'9 N
(00121)S"6%C L£°9 66’9 H 1S9 Pasu
00141)0%8  O°NIg“H®™D £9°'%9 149 D SS9[I0[0) oLI—ILI £'6L oL g4 (3
6L S6'9 N
(00L11)S 05T 1L L', H 1%S9[padu ]
00161)S°¢28  O°NID¥H™D ¥1°CL 1€°6L D RE (v 991—%91 e 16 €C ¢ (e
gL 01 LL°0T N
] 12’8 H 24S9[PIdU .
(00S¥2) ST O°N*H"D 69°9L 9L D $SI1I0[0)) S FLI—ELI 100d 2y N*CHD)¢ (P
0¥ L 'L N
(00101) €52 ) 66°L 20’8 H 1S9 Pa2u . )
(001L2)S" 620 2OPN"H"*D G1°9z 90°9L D SSII0[0]) 2e1—I81 6°6¢ L9 OfHD¢ (o
gLt 96, N
¥5°8 '8 H 1S9 Pa2u .
(00£9)G 25T O*N"H"*D 16°6L 19°6L D $S9[10[0D) L91—691 I'1¢ ¥ HO¢  (q
$0°'8 68°L N
01°8 '8 H wsareld
(00S11) 162 O°N*H"D LT 6L 78°6L D $S3[I0[0D) 8P1—L¥1 8'FL oL H (e
poren punoy o/
. e[NULIO Nl Do (%) (1y)
@) Ehﬂﬁ« ‘AN ~.EE.w ouereaddy A&zv Eunm> awin uondeay X I

sisd[eue Arejuauwrayf

ANIXTIHOTOAD-[-ONIAI'TO¥YAd-] HLIM [ 40 NOILLOVHY dHL Ad QINIVLIEO AHuvmmZ_QAAONaxxOm—OZ—Q-‘.—OMM>n—-mum—ZN‘::.—,hmE<¢Pm—kumn.vud>¢<~mnm,N

‘] d1av],



[Vol. 43, No. 9

‘oueyie wogy uonezieisdnar Aq pamo[[o) (Guexaijo[air-auszuaq) Lydeasorewony (98 eorpis) uwnjoo Aq poyrng

NOTES

123
"De8 1B_Ud) pur Zuijood-3d1 1apun Iy 7 10j palins sem QIMIXTW UONIBAL I ], gy
admperadwo) woor Je usyl puw 8u1002-301 Ppun 1y} 10§ PRLIUS SBM 2INIXIW UOTIOBIL 3], o4
raamjeradwe) wood e udy}) pue SuIf00-3d1 Iapun Iy | J0J PIAINS SBM JINIXIW UOIIOEII 9YJ, 14
8011 0011 N d
¥9°9 GL'9 H so1e]
(006L1)6° 963 FOPNTHD £9°69 8669 D MO[[PX L1631 9°09 ex 1 tON-u (r
80° 11 9801 N .
$9°9 9 H s[eIs&1o
00y 1) %93 FOENTH®D £9°69 89°69 D MO X d e dd 021 exCh *ON-¢ (4
69°11 6911 N 5
10°L SI'L H sured
(06162) L£T O'N*H*D 689, 16°9L D $S9110]0) $91—7291 1°GL ex19 ND-¢ (8
8L°9 99'9 N
(00201) 6¥2 01°'9 66'9 H sorerd
(00082)¥2c  O*NIG®H™D 76°€9 66°¢9 D $S9110100) 161—621 209 6 g9 (3
6G°L Gz'L N
(008S) 167 €89 86'9 H so[paau
0SeD*¥2c  O*NID®H®D €9°1L S6° 1L D $S3[I0[0]) Se1—421 €69 G 7 (2
SI 1T 9601 N
828 '8 H pS[EISAID
(05L£2) %92 O'N"H™D 9¢°9/ w9 D ysIppay 0¢1—821 0'8 exb9 N?(*HD)-¢ (p
69°L L'l N
(008L) €Sz ¥LL 6L'L H S9[paau
(001£1) 083 O°N*H®D 6L°CL Ll D $S3[10[0]) L' €T1—L 121 G 66 6V O'HD4 (2
$0°8 61'8 N
01°'8 12’8 H S9[Padu
(OSTIT)S 53 O*N®H*D LT 6L 80°6L D SSO[I0[0)) 131—G 611 1'¢h *E¥ ‘D¢ (q
858 828 N
$8°L 9L H S3[padu
(0068)6 "S53 O*N"*H™D 00°6L ¥L8L D $S911010) 8201 66V +F 6 H (e
(2)  xwwmy ian e[nuLIof PaIED - punod souereaddy (D.) (%) (1) X I
[ourmo ‘O ssAjeue Arepuowyy dp PIRIX Jwy uonoeay

3004

@ZNA.ZNA—O‘.—U%O-—-OZ—Q~40¥¥>&-— HLIM [ J40 NOLLOVHY AHL Ad dANIVLIEO A——Hvwm—Z~O—AON<XOV£OZ—Q-\—OMI?&|m|mzmd>m.—.‘m2_m,rumn\vu1—>~—<HQIMRN FACRCAAS



September, 1970]

stirred for 10 hr. The stirring was continued for an
additional 24 hr at room temperature. The oil ob-
tained by evaporating the solvent in vacuo was taken
up in ethanol and the solution was allowed to stand in
a refrigerator overnight. The precipitate was collected
and recrystallized from ethanol to give 4,5-trimethylene-
2,3-diphenyl-5-pyrrolidinoisoxazolidine (IITa) (3.20 g,
49.9%).

Similarly IIIb—i were obtained from the correspond-
ing nitrones and l-pyrrolidino-l-cyclopentene. The
data together with the reaction conditions are listed
in Table 2.

The Reaction between Diphenylnitrone (Ia)
and 1-Morpholino-1-cyclopentene. A DMF (30
ml) solution of the nitrone Ia (3.94 g, 0.02 mol) and 1-
morpholino-1-cyclopentene (3.68 g, 0.024 mol) was
stirred at 40°C for 72 hr under a nitrogen stream, and
treated as mentioned above. 4,5-Trimethylene-2,3-di-
phenyl-5-( N-phenylhydroxyamino)isoxazolidine  (Va :
X =H), sparingly soluble in hot ethanol, was isolated
as colorless plates, mp 134.5°C (dec.); yield 1.03 g
(12.9%).

Found: C, 77.25; H, 6.75; N, 7.54%. Calcd for
CyHpyN,O,: G, 77.39; H, 6.49; N, 7.52%,.

UV: 25aa™ 247 mp (e 11500). IR (KBr): 3320
cm™! (» OH). NMR: 72.6—3.4 (15H, multiplet,
aromatic protons); 5.09 (1H, doublet, /J;,=8.0, Hz,
3-H); 6.38 (1H, doublet, J; ,=8.0 Hz,4-H);6.73 (1H,
singlet, OH); 7.9—8.8 (6H, multiplet, trimethylene
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protons).

From the ethanol-soluble fraction, 4,5-trimethylene-
2,3-diphenyl-5-morpholinoisoxazolidine (IVa: X=H)
was, after purification by chromatography (alumina-
benzene), obtained as colorless needles, mp 125—126°C,
yield 0.34 g (4.2%).

Found: C, 74.83; H, 7.51; N, 8.00%. Calcd for
CyoHpeN,O,: G, 75.40; H, 7.48; N, 7.99%.

UV: 22520 954.5 my (e 8100).

The Reaction between p-Methoxybenzyliden-
aniline N-Oxide (Ic: X=p-CH;0) and 1-Mor-
pholino-l-cyclopentene. From 6.82¢g (0.03 mol)
of the nitrone Ic and 5.52 g (0.036 mol) of I-morpho-
lino-1-cyclopentene in 50 m! of DMF, 3-p-methoxy-
phenyl-4,5-trimethylene-2 - phenyl - 5 - (N - phenylhydro-
xyamino)isoxazolidine (Vc: X=p-CH;O) was ob-
tained, mp 136—138°C. (dec.) (from ethanol): vyield
2.28 g (40.0%).

Found: C, 73.93; H, 6.70; N, 6.85%,. Calcd for
CysHyeN,O3: G, 74.60; H, 6.51; N, 6.96%.

UV: 2282l 930 (¢ 22300) and 246 mu (¢ 15800).
NMR: 72.65—3.35 (14H, multiplet, aromatic pro-
tons); 5.15 (1H, doublet, J;,=8.0 Hz, 3-H); 6.32(3H,
singlet, CH;0); 6.47 (1H, doublet, J; ;=8.0 Hz, 4-H);
6.72 (1H, singlet, OH); 7.8—8.2 (6H, multiplet, tri-
methylene protons).

In this reaction, no 5-morpholinoisoxazolidine IVc
(X=p-CH3O) could be isolated.






