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Nitrile oxide 2 %4 - Bl o]F 2 gte] 13- o]
-.sr—u"q A7pigel e @ ATl olFo]
12 glevt nitrile oxide & Z§Ho2 ulc:
“o"“dc'ﬂ thaisdle A7 M2 s A ¢k, ¢
2} carbapenem #5459 ¥4 27 AF
o Yd¥3A Fal AW 24l phenyl

isocyanate \+ phosphorus oxychloride €| oi
acetyl chloride, acetic anhydride, benzoyl chlo-
ride % methanesulfonyl chloride & B2
431992 uwl nitroethane & 22 € nitrile
oxide 7} EgH o2 PAs|=rlel o{¥9 o|RA
A A =l = nitrile oxide ¢ diethy) fumarate,
ethyl crotonate, methyl acrylate 59 «, §-%
23} o xd 29l 13-01FF4 A2 AE
3peiet,

Nitroethane 3 a,8- %23} o 28 E2E Loj

o] 59l o} triethylamine 3 &4 7}5in
Aol 24 2]7F v}2-4]A nitrile oxide 7} 4
el o, 8- BE3} o AHESY [3-0|FFA
A7iekS e g dkid, =24 phenyl
isocyanate & A% wi+ triethylamine & &
oj3k Axel AHR-31g2 phosphorus oxychlor-
ide, acetyl chloride, acetic anflydride, benzoyl
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chloride =+ methanesulfonyl chloride & &4
Az AHEE wls 2538kl triethylamine & A&
slgiet,

Nitroethane 9| %42 4= nitrile oxide
o} diethyl fumarate 2t8l #H7Phgol & i
ans- 4,5-diethoxycarbonyl-3-methyl-2-isoxazo-
line (6)gto] H2]=%ic}d, 62 'HNMR £%E
gellA] C-5 d4date 538ppmolA o|FA (=
7THz) 22 viels] C-4 o2l 4.25ppm <
ol ol &4]7]8) sfolzel MM el
Ethyl crotonate 2te] H Moz frans-4-
ethoxycarbonyi-3,5-dimethyl-2-isoxazoline (7)
2} trans-5-ethoxycarbonyl-3,4-dimethyl-2-jso-
xazoline(8)el 2:1¢ «]g2 Adsich, 79
'H NMR A% Ezio]d C-5 9b4zE 4.92 ppm
o4 tH5A (Jis=84Hz, fs-CH,=7Hz)e2 1}
Ebdel, 82 '"H NMR A% Eafel4 C-4 okd)
2= 343 ppmoAH 2FA (Js=f-CH,=7Hz)
o2 ek C5 ¥R 456 ppm oA o)F
A (Ls=THz)22 viepdcl Methyl acrylate
2] ArPEkSoAe 5-methoxycarbonyl-3-
methyl-2-isoxazoline (9)=to| Fa|=ict, 92 'H
NMR 2" edldls C-5 okd2l= 500 ppm ol A
A5 (J=90Hz)22 uehio] C4 PAE
3.28 ppm oA ©)FA (J=9.0 Hz) 22 ejic),
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ride £ o} vk E&HQ] A Feoln] £
benzoyl chloride & 714 F& &<AdS o 4
Ak, ol Akg-4 AAE Tuble 10l AYF

53

Table 1. Effects of dehydrating agents on the conver-
sion of nitroethane of ethanenitrile oxide

dehydrating qojvent temp. reaction -.—Mdd (%)

agent time § 7 g8 o
PhNCO CgHg 25°C 24hr 27 22 9 15
POCly CHCl; 25°C 24hr 40 25 12 32
CHCOCl CH,Cl, 25°C 24hr 30 18 7 20
Ac0 CH,Cl, 25°C 24hr 44 28 13 35
PhCOCI CH,Cl, 25°C 24hr 57 29 14 42
CHsS0,C1 CH,Cl, 25°C 24hr 42 — — 31

o] wkg-ol| A triethylamine & 251-% AL
W 2 58] 7l Fotenl ol AL nitroeth-
ane 3} triethylamine #ol} uh2olj4] 415l 712
RZol o] Ftargrle] g AW xiur2 e
3hai o|E7] 7} Woln] L’rc’—L-tﬂ o] o|&7|7} & 3
+7+2] triethylamine 3 %38 ¥Addo 24 91y
2419 triethylamine &l 750} A4E]7] =) Fo)
2} o AR} (Scheme 3),
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o4 H
IR 24 &3¢ Perkin-Elmer 1710 FT-IR sp-
ectrophotometer ¥ AH&-3te] 32ic}, 'HNMR
ABER]L Varian EM-360A(60 MHz) % Br-
uker WP 80-SY (80 MHz) spectrometer & A}
B3] At
TLC 22 Merck #F AE4l Art 5735 DC-
Plastic Folien Kieselgel 60 Fas, silica gel & 4}
3 om, Faz=lezsL silicagel &
Merck Ak2] AEQl  Art 7734 Kieselgel 60
(70-230 mesh ASTM)§ ~-£3t2t}, Benzene
< HEEFS @ HFF F FREl] ALEdYe
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u%, CHZCIZB‘}' CHCly+ P205-9+ bigal %‘TEI"Q} ""F'
Z538kd 4 ARttt Nitroethane € CaClL®
AZAAM AR 2% Ak A=
BT AHFET, BE ke AT FIelA 3
sgict,

Trans- 4,5 -diethoxycarbonyl- 3 -methyl- 2 -
isoxazoline(6)

109 A), #iA (20mi)el| nitroethane (0.90
g, 12mmol), diethyl fumarate(2.06g, 12
mmol) 3 phenyl isocyanate(1.43 g, 12 mmol)
5 a2 slgch, EREL B AAFUA  tri-
ethylamine 1042 7}tz A2 24 A7
AojZe}, AASS A AMAsL 10% NaCl
$gAo2 Aerh §715% $RdA 74 4
UEFZ £58 AATL o SolE @y 29
t}, Hexane-ethyl acetate(4:1)5 BolZ A}
£30] WAEET Hazotedlsz Feigic,
458 600mg(27%) :'‘H NMR(CDCl,) ¢
(ppm), 1.29(t, 6H, J =78 Hz, 2CH;CH,0), 2.10
(s, 3H, CH,), 4.26(q, 5H, 2CH,CH;0, C,-H),
5.38(d, 1H, 7=7.0Hz, Cs-H) : IR(neat) 2990,
1740, 1220, 1030, 835cm™! ,

2(sh8 B). CHCl =+ CH,ClL*{(20m/{)el
nitroethane (12.8 mmol), diethyl fumarate(12.8
mmol) = &4 A (POCl,, CH,.COCl, Ac,O,
PhCOC] =+ CH,;S0,Cl) 128mmol-& 2=
7hgteh, WheE71E AE - 2 ol de] 0~-5C2
A% F HoiFmA  triethylamine (25.6
mmol}< 3027t AAA AP R, 2=F
A7 €3 vHE 24 AZF B9t AelFEeh, AA
22 A AAZ o5 EE MojEd, ¥
A EFo2 £8E A7 sty g 2ol 2
o, AAEE b AclAel o] A ZolE 2
3z B8}, 5588 Table 13 2tk

Trans- 4 -ethoxycarbenyl- 3,5 -dimethyl- 2 -
isoxazoline(7) ¥ trans- § -ethoxycarbon-
yl- 3,4 -dimethyl- 2 -isoxazoline(8)

1. Nitroethane (0.96 g, 12.8 mmol), ethyl
crotonate(1.46 g, 12.8 mmol) % phenyl
isocyanate(1.52g, 12.8mmol) & AH-&3le] ¥
At o] wRgAlZch, wHEAI4E-L  hexane-
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ethyl acetate(9:1)% 2cl2 A3l Hazg
sl ez B-jsicich, HE ReiEe 44%
o] 7el5] folo] Helsly AAEe| 8olc), HHF
2 7. 458% 480mg(22%) . ‘H NMR(CDCl,)
& (ppm), 1.26(t, 3H, /=7Hz, CH;CH,0), 1.34
(d, 3H, J=7.0Hz, C;-CH,), 2.01(s, 3H, C,-
CH;), 3.58(d,1H, /=84Hz, C,-H), 4.25(q, 2H,
J=7.0Hz, CH;CH,0), 492{m, 1H, J=84Hz
2 7.0Hz, Cs-H) ; IR(neat) 2290, 1739, 1190,
1035, 885cm~', 3}IYE 8:4F5H 196mg(9
%) 'H NMR(CDCl,) ¢{ppm), 1.30{t, 3H, J
=7.0Hz, CH,CH,0), 1.36(d, 3H, J=7.0Hz, C,-
CH,), 2.01(s, 3H, C;-CH;), 3.43(m, 1H, J=7.0
Hz, C,-H), 4.28(q, 2H, /=7.0Hz, CH,CH,0),
456(d, 1H, J=7.0Hz, Cs;-H) ; IR{neat) 2980,
1745, 1195, 1030, 885¢cm™",

2. Nitroethane (12.8 mmol), ethyl crotonate
(12.8mmol), %A (POCl;, CH,COCI, Ac,0
s PhCOCl 128mmol % triethylamine
(25.6 mmol)-& AHESle] sbd B2l o] HEg4l
7k, AQES u 19x18) 3ol FasetEa
Az Fsigeny 2 TEEFL Tableld
7o},

$ -Methoxycarbonyl- 3 -methyl- 2 -isox-
azoline(9)

1. Nitroethane(0.75 g, 10 mmol)}, methyl
acrylate{(0.86g, 10mmol) % phenyl iso-
cyanate(1.19g, 10mmol}) & +H33ld st A 9}
2ol whEAZH, whEAEAEE  hexane-ethyl
acetate(4: 1) & Sof 2 AH8-3ld Fazetz oz
#Ha2 FeEdct, 5% 210mg(l5%) . 'H
NMR(CDCl,) &{ppm), 2.02(s, 3H, C;-CH.),
3.28(d4,2H,J=9.0Hz,C,-H),3.83(s,3H,CH,;0),
5.06(t, 1H, 7=9.0Hz, C;-H) : IR(neat) 2960,
1745, 1220, 1040, 865¢cm™",

2. Nitroethane (10 mmol), methyl acrylate
(10mmol), ®<21(POCl,, CH,COCl, Ac,0,
PhCOCl =+ CH;S0,Cl) 10mmol % trieth-
ylamine (20 mmol)3- A3} ul®l Bgl 7o)
AEAI AT, WSS why olxig} o] 3
ZzolEad R FEdlgen o £5€2
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