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BAEHRED I SREE, IR B JACSO DS-301 UM, MREBRRAHER. 'B
NMR f Varian ME-360L & {3l &, ODOL; ## ), TMS fEp3ks. MS F VG ZAB B
. TEASVIRA MT-8 REAS TN E.

Bl AR EIE B TR Z R B B R4 (10) A1 = T Z R Y SUERIA (BD AR - S
) v ) 45 3 SCHR [4) A 3%, 110 12 #SCHR [B] B 5 i & R

14 2.0g FEEEFETR, 1.4g TKMER 10m K3, ¥ ZE-5°C BT, StHRm
1.6g3-ZBi%-2, - R EFFHRMBE A 10mL 3EHW, ke, TR RN 6h, ik,
WHBAK KA 20mL 5% 8, 6% BREHBEBAEM B H KRB P, TR, REBEH,
BB R EER, 1021, 5:1, 1L AHMEB-ZMIE), B3 3.0 REKTRBEk, =R
88%. OaHasO,(HHEL4E, O, 74.56, H, 6.50, sz, O, 74.29; H, 6.68). vau, 1720(s,

C=0), 1700(s, O0—C0=0) 1580 (m. Ar), 1380 (m, cyclo-CzHz)em™  8g, 1.06, 1.20[%&
8H, s, cyclo-CsH. (CH3),.], 2.18 (3H, s, OH,C=0), 2.10 (2H, q, cyclo—OP,Ha), 5.0
(2H, s, CH,CsH,), 6.80—7.40(9H, m, C;H,OC:H;)ppm.,

13 i 14, BLEATH R K 4, b. p. 142—6°C/0.2mmHg, =2 96%. vmax, 1720
(s, C=0), 1700(s, 0—C0=0), 1580(m, Ar), 1380(m, cyclo-CsHy)om™, &y, 1.20, 1.38
[& 8H, 8, cyclo-OsH:(CH,)o], 2.20(2H, m, eyclo—CsH,), 2.60(8H, ¢, OH;C=0), 7.0
(8H, m, C;H,OlL)ppm, m/z. 300(M*, 8%), 111([OH,COC0;H,(CH;).]*, i),

17 6.3g(0.02mol)14 iy 16 mL EHEW, ¥ HE —10——5°C, PP TG im 6.4 g S0.01,,
ke, ABEFZERN 160, WEREN, SEFANRRY. BEREENE 4.9¢17, =R 62%,
Yumar; 1720(8, 0=0), 1700 (s, O-—0=0), 1580 (m, Ar), 1380 (m, eyelo-CyH:)em™™, g,
1.06, 1.25(%& 8H, s, eyclo-CsH.(CH3),], 2.80 2H, q, eyelo-C;H,), 5.00 (2H, CI, CO,-
CH.C:H,), 5.20 (1H, g, 01,CH), 7.0—7.6 (9H, m, OsH,00H;) ppm, m/z 406( M*,
4%), 183([CH,CeH,O0H;]*, Hidk),

18 Jyy:lF 17, RREEH 22—26°C, BLEAKMTPREE, FEROTS. vma 1720(,
0=0),1700(s, 0—0=0), 1580(m, Ar),1380[m, cyclo-OsH4(CHg)]om™?, 85, 1.06,1.25
[4 3H, s, cyclo-OsH:(CHy).), 2.20(2H, q, cyclo-CO;H,), 5.0(2H, d, C1,OH, CIHC:Hj),
7.0—7.60(9H, m, OH,OCeH;)ppm, m/z, 441 (M*, 4%), 217 ([CIOHC.H,00H;]*+, 3
).

18 J7ik[F 17, BB AR B, 7R 86%, o, 1.5433, O H,.0L,0, (381, O,
45.28; H, 3.50, =zU{H. O, 456.50; H, 8.15), vme. 1720(s, 0=0), 1700(s, 0—C=0),
1580(m, Ar), 1380(m, cyclo-CsHz)om™, 8m, 1.20, 1.40[%& 3H, s, oyclo-C;H,(CHy) 4],
2.60(2H, q, cyclo—OsH,), 5.80(1H,s, Cl,0HC=0), 7.0(8H, m, C;H;CL)ppm,

16 WCHERI6) T AR, FER 66%, b. p. 8—90%/0.7mmHg, n¥, 1.4740,
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0.4mmHg 14}, 15 3.0g Tofayitk 1, P& 91%. OHaOl0P GFEE, O 10.80, P, 9.49,
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W, O, 10.54 P, 9.54), wuey, 1720(s, 0=0), 1640 (m, 0=0), 1378, 1360 (cyclo-
OsH,), 1225 (s, P==0), 1160 (m, POC), 790 (m, O0)em™*, 8z, 1.20 (9H, m, 3xCHy),
1.60—2.40 (2H, m, eyclo-CsH,), 3.68 (6 H, q, POOH;), 4.0 2H, q, CO.CH;), 5.60
(1H, 4, Z-HC=0), 6.30(1 H, %, E-HO=O)ppm, F,Z tki{E% 1.2

2 R L BEEMWRBE, =% 81%. OnHnOl0P (M, O, 9.51; P, 8.32, 3
WU, O, 9.42, P, 8.29). vmax, 1720(s, O=0), 1625(m, C~0C), 1590(m, Ar), 1460, 1375
(m, cyclo-CzH,), 1360, 1225(s, P=0), 1160(m, P—O0), 790(COl)em™2, &y, 1.0—1.20
(9H, m, 3xCH,), 1.80—2.60 (2H, m, cyclo-OsH,), 8.64—3.80 (3H, ss, POCH,), 4.0
(2H, q, CO0H,), 5.60(1H, d,Z-HC=0), 6.28(1H, t, E-H0=0), 7.20(FH, m, C¢Hjy)
ppm, H,Z {RI(EN 12.5,

3 FERIL BREGHRB K PX88%. CusHiCINOPGHH 4. C, 48.98 H,
7.35; N, 3.81, sii{ti. O, 48.46; H, 7.75; N, 8.72), vma, 1725(8, 0=0), 1620(m, O=
0), 1875, 1360, 1220(s, P=0), 1165(m, P—0), 790em™*, 8y, 1.0—1.2(16H, m, 5%
CHj), 1.60—2.30(2H, m, cyclo-CzH,), 3.60(3H, d, POCH;),3.0(4H, m, CH,NCH,),
4.02H, q, CO,CH,),5.44(1H,t, Z-HC=C), 6.30(1 H, 5, E-HO=C)ppm, E, Z k. k
2.94,

4 HERL BREGHMRBE, mRB%. CHi0LOP G H . Cl, 24.01; P,
7.00, W, OI, 23.95, P, 7.01). vmay, 1750(s, 0=0), 1640, 1580(m, Ar), 1470, 1445,
1380(m, eyclo~-CgH,), 1220(s, P=0), 1170(m, P—O0), 790(m, CO0)em™, &gy, 1.22, 1.82
[#3H, d, cyclo-OsH, (CH,),], 1.8—2.6 (2H, m, cyclo-C,Hy), 8.80(6H, dd, 2x
POCH;), 5.62(1 H, d, Z-HC=C), 6.30(1H, t, B-HC=0), 7.0—7.6(8H, m, 0;H,;0L)
prm, E,Z fRH{H% 1.25,

b JFEE 1, BRFAHARBIE, 7= 73%. CauHaoClOP G H4E., O1, 21.76; P, 6.83,
LM, C1, 21.88; P, 6.08), wumex: 1785 (8, 0=0), 1640, 1590(m, Ar), 1470, 1880 (m,
cyclo-CsH,), 1215(8, P=0), 1160(m, P—O0), 790(m, CODem™t, g, 1.20[6 H, m, cyclo-
CsH,(OH;).], 1.80—2.40(2H, m, cyclo-CsH,), 3.70(8H, ss, POCHy), 5.60(1H, d, Z-
HC=0), 6.30(1H, ¥, B-HO=0), 7.0—7.8(8 H, m, C¢H;, O:HCl)ppm, E,Z {k Ik &
HT.4,

6 FEF1L, BEFEABK, ™R67%. OpHy,OLNOPGHM. O, 47.06, H, 5.16;
N, 2.89, 5z¥i{4, O, 46.82, H, 4.82, N, 3.41). vue, 1730(s, 0=0), 1625(m, C—C), 1580
(m, Ar), 1470, 1380 (m, eyclo-CyH,), 1220 (s, P=0), 1165 (m, P—O), 790 (m, CCl)
em™t 3gm, 1.20 (12H, m, 4 x OH,), 1.8—2.4 2H, m, cyclo-CsH,), 8.0 (4H, m,
CH,NCH,), 8.70(8H, q, POOH,), 5.54(1H, t, Z-HC=0), 6.30(1H, tt, E-H0=0),
7.0—7.4(SH, m, O.H,OL)ppm, B, Z tkHtEN 2.7

T rEE 1, BRAKFERBA, P 86%. OxHLClOP(3H(HE. O, 7.39, P, 6.45, 3
Wiy, OL, T.75, P, 6.81). vue; 1730(s, 0—O0, 1625, 1580(m, Ar), 1485, 1460, 1380 (m,
cyclo-OgH,), 1225(8, P=0), 1165(m, P—O0), 790(m, OOl)om™, dg5.1.05, 1.18[4& 3H,
8, cyclo-CsH,a(OHy),o), 1.6—2.4 (2H, m, cyclo-OsH,), 3.70 (6H, q, 2xPOCHy), 5.0
(2H,d, OO.CH,), 6.60(1H, d, Z-HC==C), 6.28 (1H, t, E-HC=C), 6.8—7.3 (9H,
m, OsH,0C0:Hy) ppm, B, Z fkHfid 1.4,
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8 A1, MU AKTBIK, PR82%. OuHnCLOPGH i, O, 59.89; H,
4.81,P, 5.52. W, O, 59.61 H, 4.8% P, 6.04). v, 1730(s, 0=0), 1620(m, 0=
0), 1580(m, Ar), 1470, 1380(m, cyclo-OsHy), 1220(s, P=0), 1165 (m, P—0), 790(m,
O0lDoem™, &g, 1.20[6H, m, cyolo-CsH, (OHj),], 1.6—2.4 2H, m, cyclo-O;H,), 3.8
(3H, q, POCH,), 5.4 (1H, d, C0,0HOL), 5.5 (L H, 4, Z-H0=0), 6.28 (1H, t, B-HO
=(), 7.0—7.8(14H, m, OeH;, OcH,OCsH;)ppm, E, Z {kib{HN 12.0,

9 A1, BEEARKTENE, PE60%. OnHOLNOP GHH . Ol, 12.77; P,
5.58, ScHi4E, Ol, 13.25; P, 5.73). vmx; 1730(s, 0—0), 1620, 1560(m, Ar), 1475, 1380
(m, cyclo-OsH,), 1120(8, P=0), 1165(m, P—O0), 790 (m, OO)om™, &g, 1.0—1.20
(12H, m, 4xC0Hy), 1.60—2.40(2H, m, cyclo-CsH,), 3.0(4H, m, CH,NCH,), 3.50
(8H, m, POOH;), 5.4 (1H, d, 00,CHC), 5.60 (1H, $, Z-HC=0), 6.30 (1 H, 5, E-
HO=0); 7.0—7.4(9H, m, C;H,OCH;)ppm, H, Z {KH(HN 4.3.

FrbA Y W Y TS B e A MBS .

BAFTAVEMT EHELSH, IR, NMR R MS, £WEMTEYNE, EH—HRREB
.

$ % x ®

1) AP E#E, 452 2%(0), 1986, 60, 293.
[2] Reid, J. R.; Marmor, R. 8., J. Org. Chem., 1978, 43, 999.

[3] BR#E, EEHE, BERE, L5 5K, 1986, 44, 1123,

{47 Payne, G. B.; J. Org. Chem., 1987, 32, 3351.

[6] BShell Internationale Research Maatschappij B. V., BE 891274 [Chem. Abstr., 1982, 97, 144450x].
[6] Lee, G.R., US 4289711, 1981 Chem, Abstr., 1982, 96, 19728x].

Study of New Compounds Containing Both Phosphorus
and Pyrethroid Skeleton

1. Synthesis of 3-[1'~(Substituted phosphinyloxy)-2'-chloro~
vinyl]-2, 2-dimethyleyclopropane Carboxylate and Study
of Its Geometrical Isomer

Chen, Ru~Yu Shao, Rui-Lian* Zhang, He-Sheng Wang, Shui-Ping
(Institute of Elemento—Organic Chemistry, Nankai University, Tianjin)

Abstract

Nine novel compounds containing both phosphorus and pyrethroid skeleton, trans-
8-[1'-(substituted phosphinyloxy-2'—chlorovinyl]-2, 2-dimethyleyclopropane carbo—
xylate have been synthesized and their siructures were established by elemental
analysig IR, NMR, MS. The gleric factor of the phosphites exhibits significant influence
on the A, Z ratio of the Perkow reaction produects.



