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Synthesis and Characterization of 5-Phosphonyl-3-arylisoxazoline

Ye, Yong*”
(“ Chemical Engineering & Pharmaceutics College, Henan University of Science & Technology, Luoyang 471003)

Zhang, Changshui”

¢ Phosphorus Chemical Engineering Research Center of Henan Province, Department of Chemistry,
Zhengzhou University, Zhengzhou 450052)

Abstract A series of regioselectively isoxazolines were synthesized through cycloaddition reaction of nitrile oxides with
vinylphosphonate. The structure of title compound was proved as 5-phosphonyl isoxazoline by X-ray crystallography of com-
pound 3c. Their structures were confirmed by NMR, ESI-MS and elemental analysis. The suppression of the neuraminidase

inhibitors was also tested. The result showed that they could inhibit neuraminidase.
Keywords vinylphosphonates; nitrile oxide; 1,3-dipolar cycloaddition; isoxazoline
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Scheme 1

¥, BEEIR SRR 022 g (2.2 mmol) = L% 4
Bk, W5t /F HARTEF R =N 36 h. g, JET,
B R P AR IR AE AT Ar S (VR A (SRR ZBR) « V(A
k) =1 11752 HAsr=9 3.

3a: & 67%. 'H NMR (CDCl;, 400 MHz) o:
7.46~7.49 (m, 2H), 7.21~7.23 (m, 3H), 4.69 (t, *Jyn=
10.54 Hz, 1H), 4.02~4.09 (m, 4H), 3.48 (dd, *Jyu=10.60
Hz, *Jpy=23.29 Hz, 2H), 1.11~1.21 (m, 6H); *C NMR
(100 MHz, CDCL3) 6: 165, 132, 131, 129, 128, 62.9, 61.5,
14.8, 13.3; *'P NMR (162 MHz, CDCl;) 6: 18.71;IR (KBr)
v: 3216, 2934, 1366, 1298, 1148, 941, 812 cm'; ESI-MS
mlz: 284.2 [M+H]+. Anal. calcd for C3H;gNO,P: C
55.12, H 6.41, N 4.94; found C 54.90, H 6.37, N 4.94.

3b: 7% 78.54%. 'H NMR (CDCl;, 400 MHz) o:
7.54~7.61 (m, 2H), 7.03 (d, J=8.42, 2H), 4.80 (t, *Jyy=
10.42 Hz, 1H), 4.12~4.19 (m, 4H), 3.57 (dd, *Jyy=10.43
Hz, *Jpu=23.16 Hz, 2H), 1.21~1.31 (m, 6H); °C NMR
(100 MHz, CDCl3) §: 165, 164, 131, 127, 116, 62.8, 61.5,
14.7, 13.2; IR (KBr) v: 3217, 2935, 2839, 1362, 1296,
1144, 940, 814 cm™'; ESI-MS m/z: 302.4 [M~+H]". Anal.
calcd for C;3H;7;FNO,P: C 51.83, H 5.69, N 4.65; found C
51.75,H 5.74, N 4.78.

3c: PP 81.89%. m.p. 72~74 ‘C; '"H NMR (CDCls,
400 MHz) 0: 7.58 (d, J=8.42 Hz, 2H), 7.37 (d, J=8.41
Hz, 2H), 4.85 (t, *Jyu=11.36 Hz, 1H), 4.14~4.25 (m,
4H), 3.58 (dd, *Jyy=11.36 Hz, *Joy=23.02 Hz, 2H),
1.28 ~1.37 (m, 6H); ESI-MS m/z: 318.5 [M+H]". Anal.
calcd for C3H7;CINO4P: C 49.15, H 5.39, N 4.41; found C
48.99, H 5.20, N 4.28.

3d: 7% 72.31%. '"H NMR (CDCl;, 400 MHz) 6:
7.23 (s, 1H), 6.97 (d, J=8.43 Hz, 1H), 6.77 (d, J=8.43
Hz, 1H), 5.97 (s, 2H), 4.81 (t, *Juyy=10.72 Hz, 1H), 4.16~
4.23 (m, 4H), 3.57 (dd, *Jyy=10.74 Hz, *Jpy=23.05 Hz,
2H), 1.25~1.36 (m, 6H); *C NMR (100 MHz, CDCl;) ¢:
165, 150, 148, 125, 122, 116, 115, 91.4, 62.3, 61.5, 14.6,
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13.3; ESI-MS m/z: 328.5 [M+H]". Anal. caled for
C4sH;sNOGP: C 51.38, H 5.54, N 4.28; found C 51.19, H
5.57,N 4.30.

3e: P7# 70.80%. 'H NMR (CDCls, 400 MHz) o
7.23~7.63 (m, 4H), 4.85 (t, *Jyy=11.16 Hz, 1H), 4.18~
4.25 (m, 4H), 3.58 (dd, *Jyy=11.16 Hz, *Jpy=23.11 Hz,
2H), 1.28~1.37 (m, 6H); ESI-MS m/z: 318.4 [M~+H]".
Anal. calcd for C3H;;CINOP: C 49.15, H 5.39, N 4.41;
found C 49.01, H 5.41, N 4.51.

3f: P73 63.80%. 'H NMR (CDCls, 400 MHz) J:
7.52 (d, J=8.12 Hz 1H), 7.41 (s, 1H), 7.26 (d, J=8.12 Hz,
1H), 4.85 (t, *Jyy=10.44 Hz, 1H), 4.16~4.24 (m, 4H),
3.74 (dd, *Jyy=10.44 Hz, *Jpy=23.05 Hz, 2H), 1.28~
1.36 (m, 6H); ESI-MS m/z: 352.5 [M+H]". Anal. calcd
for Ci3H;iCLNO,P: C 44.34, H 4.58, N 3.97; found C
4426 ,H4.41,N 3.81.

3g: 7% 76.24%. '"H NMR (CDCl;, 400 MHz) 6
7.47 (d, J=8.15 Hz, 2H), 7.13 (d, J=8.15 Hz, 2H), 4.78
(t, *Juu=11.18 Hz, 1H), 4.12~4.19 (m, 4H), 3.57 (dd,
3Jun=11.08 Hz, *Jpy=23.28 Hz, 2H), 2.30 (s, 3H), 1.21~
1.31 (m, 6H); ESI-MS m/z: 298.3 [M+H]". Anal. calcd
for C14sH,oNO4P: C 56.56, H 6.78, N 4.71; found C 56.52,
H 6.89, N 4.71.

3h: P2 76.21%. mp. 120~121 C; '"H NMR
(CDCls, 400 MHz) : 8.25 (d, J=8.6 Hz, 2H), 7.82 (d, J=
8.6 Hz, 2H), 4.95 (t, *Jyu=10.97 Hz, 1H), 4.19~4.26 (m,
4H), 3.64 (dd, *Jpy=23.28 Hz, *Jyy=10.97 Hz, 2H),
1.29~1.38 (m, 6H); ESI-MS m/z: 329.1 [M+H]". Anal.
caled for C3H;;N,O¢P: C 47.56, H 5.22, N 8.53; found C
47.46 ,H 5.25,N 8.60.

3i: 7% 75.10%. 'H NMR (CDCls, 400 MHz) o:
7.18~7.47 (m, 4H), 4.79 (t, *Jyy=10.94 Hz, 1H), 4.07~
4.17 (m, 4H), 3.69 (dd, *Jyn=10.94 Hz, *Jpy=23.5 Hz,
2H), 1.21~1.29 (m, 6H); *C NMR (100 MHz, CDCl) ¢:
165, 134, 132, 131, 130, 129, 126, 62.2, 61.6, 14.6, 13.1;
IR (KBr) v: 3215, 2964, 1361, 1288, 1165, 944, 811 cm ™ ';
ESI-MS m/z: 318.5 [M+H]". Anal. calcd for C;3H,;CIN-
O4P: C 49.15, H 5.39, N 4.41; found C 48.92, H 5.35, N
4.22.

2 #R51HE
21 BiHFRUEMBER

T A P AR e, Y Rl sy 2
(L 1 7R), BrAIRATR FHEARBE G E = LA 14
FIEAL ISR T, KRGS ORI IRES — 54 S N K A

http://sioc-journal.cn/ 1337



AL
HAR4. c@ i) N(1) o)
EY) 3a FCRAGEIR S, XA AN CR) &) B—@)

BT R, T A 3a fleR, A1
SR T T R 2a), AR LA TN 113~
114 °C, 53cta™ (112~114 CHEF. HFR=49 3¢
WA S, T AR R A AN R L R [, AR
M7 SN AR I it %o SRR IR A 1 — 2%
MR, FrLMLAY 3 MR 5.

WIF 5 5 IR AR AR 1 58 S 7 38 3 A A v Y P S 0
2%, Bl mcR, AT S RAE T ook, K = Ok
Ak O 12 M n B SAREE I AR, KR, AL
AT — EA i 5 20 FE IR NG A 2R R I Bl s . 4
UEHRAE, HARF=PBCR W S . A e O FH
I, 0 H AR =4 B2 J0 A Sk .

Zx BTk, SAREE G S5 Mt P R W R s, Y
KR LA fs 2 AP IR, ERIE AR T R R R
THMBCE A, RUBCRMRAL, 2R By 45 2
I, AT RIS, PRI RCR A BT e M RER

B BRI — AP T, BRI BOCR By,
AN A S B I IR
2.2 BIrFEYIBEHIEANRAE

LAFHENERR R 5 A AL G A 7 g, #ig B RV
EA AN, BIAGEY 3 F1 3, (HIRATI 5
BRI T A, N THE IS5 R, ¥ 3¢ TR ARAE
THER R, SR RS IR YR 2, IR E] 3e 1
FAL L EH 0.30 mm X 0.25 mm X 0.20 mm [ 5 ik T X
gt B 1 oA EE, 5 F R CygHayCLN,OgP,, FHX
SR 63539 =R AR, B 1575.7(11) A%,
D,=1.339 Mg/m’, F(000)=664, i /> 7%k 2. W
W R H 1=0.355 mm ', B EHEE AE SUMR AR oL
BT DU H, AP G B (0 A I 5 TR IR 2 AH
TR A b, AR AR (R st 0 /0 A B8 ) — ANk
e, DT E S 2R 0 e S A DXk — e v, 45 21
W=y 3.

AALTE R T 5 LR IE SRR EE PR IR s N, 3%
AR BIAL BELAE T, B LA 21 58 08 = 40 A — of 55 ke
i, AR EAREY) 3 4SO AE T A S HT s
i VERAED @ VOAhEH =1 : 9| I — ik, 2
FPERE BT, YR A PNV,

Hbsb S s AL, LAk &4 3689 'H NMR i
BIUERE. & 4.85 [ = HIEE S REAER A, ZhE
WEIRR IR I R LA 13 A 24 00 BT Cun=10.44 Hz). 6
3.74 ) dd VR SERE MR IR LY RS, A2 BRI 4
W E IS 245 BT Can=10.44, *Jpy=23.05 Hz).

1338 http://sioc-journal.cn/

© 2012 Chinese Chemical Society & SIOC, CAS

S
O Na.g C( )
C@) C(5)

B 1 ALA4 e 15

Figure 1 The single crystal figures of compound 3¢
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