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mr%A&O «> «m ^mm^mnm^, 
mm-m^ 

cnmmm) cn^m, 
2004,15(2), 105) , 

fMMCN 101381306A^M®t#»^AIII^, 

tWMMtt. MH&, S0EWo -%M, IWAiMTO^J^® 

^o mim^n^'\i.mm-^it^m,3,5,6-mu-4-^ 
it¥S^S-3-(3,3,3-Hil-l-MMS)-2,2-^^»M^MMI^fTMJR^A^ 
w%, ^mm, 
«mtt, m##z, E^MO ^w^mmmyLwrn 

72,3,5,6-HfM-¥ft¥S^S-lR-(Z)-3-(3,3,3-HfiC-l-F^®-2,2--^S^M 

AAM= 
rmmm, 

m&mmmmm & n o 
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1% ^ ^ 

M. 2,3,5,6-0iM-TO¥$^$-3-(3,3,3-Hifi 
-\-WMW)-2,2-^m^WMkWM^±LW^W, (A) ^ 
0T^> ±£4^ (A) zM, l fcttli&M+LW 

R M; 2,3,5,6-0fM-W¥$^$-lR-(Z)-3-(3,3,3-

MS. @jtk, (iMyx 
^ 2,3,5,6-0il-4-^il^S^S-lR,H^-(Z)-3-(3,3,3-Hil-l-MMS)-2,2-^^S 

2,3,5,6-0il-4-^il^S^S-lR,)I^-(Z)-3-(3,3,3-Hil 

(B) 
lR-(Z)-3-(3,3,3-Hil-l-MMS)-2,2-^^S^M^M^2,3,5,6-0il-4-^il^S 
fllii 0.8-1.2:1 iftJ^Ktt, 7 60-130°C\ ^ 

-% 2,3,5,6-0fM-0.01~0.1:lo 

H,C CH, 

CF3 

(B) 
(B) B ft $l& A $ SB ft 1^ % 
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lR-(Z)-3-(3,3,3-Hil-l-MMS)-2,2-^^S^M^MIMiH, 2,3,5,6-KM 

(B) lR-(Z)-3-(3,3,3-Hl-l-iii)-2s2 
ttif i lR-3-(3,3,3-Hil-l-MMS)-2,2-

MmmtZ) 0.1-10:1; lR-3-(3,3,3-Hil-l-MMS)-2,2-^^»M^M^0f 
0.05-0.1:1 o 

lR-3-(3s3,3-Hl-l-^ii)-2,2-r?iJfi®iWyJlMlft 
(C) wittig i^^lj (C6H5) 

3P+-CH2CF3" 0.8-1.2:1 0-40°CTH 
M 5-20 />0t, #ilJ^(D)^ih^t/#7Xi?#ilJo 

^(D)0r 7K ̂ ift 7X1?, W ^ ^ 7XiM#i£#M1^ 7X1?, 
§PW#ilJ lR-3-(3,3,3-HM-l-M^®-2,2-H^SJfM 

1: 

(C) R=CH3,CH2CH: (D) ^ R=CH3,CH2CH; 
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1% ^ ^ 
1:1 ffy lR-3-(3,3,3-HM-l-^MS)-2,2-^¥S5f^^^^^ 

K 250ml BMP^, 1:1 |ft lR-3-^$-2,2-^$JfM 
15.6g (O.lmol), 5Oml^7R0SWS, MRA 0.5g 5°CT 

34.5g (O.lmol) (C6H5) 3P+-CH2CF3"^7 80ml 
2/>0^rtW, 20°CHiS 8 /Mtfo 50mmHg 
mU 100ml ^200ml TRM^, ^HjWJIMnA lOOg 10%M 

liWTMM 80°CHiS 2 ^7X 
Mf250ml H, ̂X^MTMP 3O%0WLMM lOOg, 
fK7 5°C, ffit, IX20mUf7X^tH#M^, 

\A ^ 
lR-3-(3,3,3-HM-l-M^®-2,2-H^S5fM^M 16.4g, 92.3%, W 
72.7% o 

2: 
flJ&JlRtfc;*/ 1:1 Ift lR-(Z)-3-(3,3,3-HM-l-^MS)-2,2--

K 100ml mKA$»J 1 lR-3-(3,3,3-Hffi-l-MM 
$)-2,2-^®fM^IeM 16.4g (92.3%), MPA 1:1 Mtt^JW-7X^$ 30g 
, £40°CTiI#30##, M#H#itSA 15g i:2lit^?i-icM 
4qi£30°CTIt#30^HIfI, Soffit, 0f#H#TO 5mUt7X«—#C, MTin 
SP#^tJ)IHt£;*J 1:1 |ft lR-(Z)-3-(3,3,3-HffU-MM$)-2,2-^»M^Ie 
M5.8g, l^rS 98.7%o 40°C, lOOmmHg 

5°C, ffit, 
1:1 m lR-(E)-3-(3,3,3-HM-l-MMS)-2,2-H^®5fM^M 

4.2g, ^S95.1%o 

3: 
1:1 ift 2,3,5,6-0M-4-¥^¥S:fS-lR-(Z)-3-(3,3,3-HM-l-^M 

K 500ml KAgc^JM 2 1:1 |ft 
lR-(Z)-3-(3,3,3-HffU-M:J#$)-2,2-^»M^M 20.8g (O.lmol), 2,3,5,6-
0ii-4-W¥$^S$22.4g (O.lmol X 180ml ^±#7jC^, MPAO.lg 
XtWifM, ^7X^1^ 6^Mh^P 20ml 
^M, lOOgTjC^^, lOOg 5%|ft#£fcM^—#C, lOOg 5%0«M 

iftjn lOOg 7K#35fc$&_J#C> lOmmHg ^JET^R 
100°Cl^M'J¥^#ilJ^ 2,3,5,6-0fM-W¥$^$-lR-(Z)-3-(3,3,3-H 
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ifc BJj -IS 
M-l-WS)-2,2-^^»M^W^(^t/l)36.9g,^S98.3%, W 90.7%, 

1:1 o C18H17F703 Hi 414, 
(1H(ppm)CDCl3)1.29(m,6H); 1.69(d,lH); 2.44(m,lH); 3.40(s,3H); 4.59(s,2H); 
5.30(s,2H); 5.60 (m,lH); 5.80 (m,lH), a=+37.2 

4: 

<fc-£4&2) mm 
3 mw&tt 1:1 |ft lR-(E)-3-(3,3,3-Hffi-l-M:J# 

®)-2,2-H ¥m^WmkWl 20.8g (0. lmol), -% 2,3,5,6-0fSt-4- ̂  ft ̂ 22.4g 
(O.lmol ) HMfilJ 2,3,5,6-HfM-¥ft¥S^S-lR-(E)-3-(3,3,3-HfiC-l-F^ 

(i^tJ 2) 35.8g, 97.9%o 
j£: C18H17F703^7m414, ^M^^Tt^M^^Tt(1H(ppm)CDCl3)1.29(m,6H); 
1.71(d,lH); 2.12(m,lH); 3.41(s,3H); 4.59(s,2H); 5.27(m,2H); 5.79 (m,lH); 6.03 
(m,lH), S£MU=+37.2;go 

5: 
1:1 ^2,3,5,6-0M-4-¥^¥S:fS-lS-(Z)-3-(3,3,3-H 

HC-l-W»S)-2>-¥»fW^»ll (ft^»3) 1:1 ft 2,3,5,6-0 
^_4-^^^S^-lS-(E)-3-(3,3,3-HM-l-^MS)-2,2--^S5f^^^H (ft 
^t/4) IMU& 

1 1:1 ^ lS-3-^gS-2,2-
lS-3-(3,3,3-HM-l-MMS)-2,2-H^®5fM^^ 

H; 2 lS-(Z)-3-(3,3,3-HM-l-MMS)-2,2-H 
lS-(E)-3-(3,3,3-HM-l-M^®-2,2-H^S5fM^^o 

I»fij^$»j3 4^#^, lS-(Z)-3-(3,3,3-HM-l-M^®-2,2-H^S 
•% 2,3,5,6-0iIt-4-^ft¥$^S$HlS#llJ 2,3,5,6-0ift-4-^ft¥$ 

^S-lS-(Z)-3-(3,3,3-Hil-l-MMS)-2,2-^^»M^M^ 3, ^ 
2,3,5,6-0ift-4-W¥$^$-lS, I^-(Z)-3-(3,3,3-Hl-l-MII)-2,2-^?S^ 

2,3,5,6-0ift-4-^ft¥$^$-lS, S^-(Z)-3-(3,3>Hl-l-ii 
1:1 )o C18H17F703 

S 414, WiitHitC^Cppm^DCls) 1.29(m,6H); 1.69(d,lH); 2.44(m,lH); 
3.40(s,3H); 4.59(s,2H); 5.30(s,2H); 5.60 (m,lH); 5.80 (m,lH), 
37.2 

mW&tt 1:1 |ft lS-(E)-3-(3,3,3-HM-l-MMS)-2,2-H^®5fM^^, -% 
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ifc BJj -IS 
2,3,5,6- 0 « -4- ¥ ft ¥ m SI 5. & W a 2,3,5,6-
-lS-(E)-3-(3,3,3-Hfi,-l-H«*)-2,2--¥ 2,3,5,6-
H«-4-¥ttf S^S-IS, |liS-(E)-3-(3,3,3-H«-l-H«*)-2,2--¥SlfH'JSl; 
KffifP 2,3,5,6-0«-4-¥tt¥S^S-lS, &S-(E)-3-(3,3,3-HH,-l-il)fS)-2,2-
-fi:n. C18H17F7O3 414, 
a«#Sif(1H(ppm)CDCl3)1.29(m,6H); 1.71(d,lH); 2.12(m,lH); 3.41(s,3H); 

4.59(s,2H); 5.27(m,2H); 5.79 (m,lH); 6.03 (m,lH), a= -37.2 

6: 
2,3,5,6-0 «-4- f it f *=WS-lR,HS-(Z)-3-(3,3,3-=*-l-R*i&S)-2,2- ~ f 

5) Mm 
3 lR,)iS-(Z)-3-(3,3,3-Hi(,-l-i?3)fS)-2,2--

¥S®FHjg»K20.8g(O.lmol),-^2,3,5,6-0*-4-¥tC¥S^B!22.4g(O.lmol ) 
£M#H2,3,5,6-0fM-¥ft¥SdfS-lR,Jl5K;-(Z)-3-(3,3,3-HS-l-F>J®8)-2,2-
-fSim-Jan®® 5) 34.9g. -t® 98.2%. 
C,8H17F703 /r f ™ 414, gttJtHif(1H(ppm)CDCl3)1.29(m,6H); 1.69(d,lH); 

2.44(m,lH); 3.40(s,3H); 4.59(s,2H); 5.30(s,2H): 5.60 (m,lH); 5.80 (m,lH), 
If WfiETH-hH-t H 3J=8.9Hz, a= +37.2 

7: 
2,3,5,6-0M-4- ¥* ¥ S=WS-lR,fiS;-(Z)-3-(3,3,3-Ha-l-H®a)-2,2-~ ¥ 

3 lR,fiS-(Z)-3-(3,3,3-Hfi,-l-W«*)-2,2--
¥SJfH'JSil® 20.8g(O.lmol), 2,3,5,6-HM-4-¥ ft. ¥ S^Sf 22.4g(0.1 mol ) 
fiS«H2,3,5,6-0«-4-¥*¥S=T?S-lR,l®S-(Z)-3-(3,3,3-H«-l-W:lfS)-2,2-
-¥SifW:KI?S?® (ifclS-tl 6) 35.2g, #1: 98.0%. 
C18H17F703 /r ]'• ™ 414, Is fit ft ft; [/';(1 H(ppm )CT)CI,) 1,29(m,6H): 1.69(d,lH); 

2.44(m,lH); 3.40(s,3H); 4.59(s,2H); 5.30(s,2H); 5.60 (m,lH); 5.80 (m,lH), 
If WfiETH-hH-t H Mffi-S-Sft 3J=5.4Hz, a= +37.2 

8: 
J«: S.&% 1:9 «) 2,3,5,6-0«-4-¥ft¥#:fS-lR-(Z)-3-(3,3,3-=it-l-H« 

*)-2,2--f*ifW^KBI (ft-a-fil 7) KHM# 
3 HlJf: 1:9® IR.-(Z)-3-(3.3.3- «-l-

HJ$S)-2,2--¥SPFR^®K20.8g(0.1mol, 1:9 W 1R-3-
BSS-2,2--¥SlfW'JSH®¥Ig?Tteffl-S'), 2,3,5,6-0*1-4-¥«¥»*» 
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ifc BJj -IS 
22.4g (O.lmol ) 1: 9 2,3,5,6-HfSt-4-S-1R 
-(Z)-3-(3,3,3-Hil-l-MMS)-2,2-^^»M^M^ (ft^tJ 7) 33.6g, 
98.2% o ft ^ tJ Ift # 7 : C18H17F703 # 7 m 414 , ^ H it 
(1H(ppm)CDCl3)1.29(m,6H); 1.69(d,lH); 2.44(m,lH); 3.40(s,3H); 4.59(s,2H); 
5.30(s,2H); 5.60 (m,lH); 5.80 (m,lH), a=+37.2 

9: 
Jl: 2:8 |ft 2,3,5,6-TO-4-S-lR-(Z)-3-(3,3,3-Hl-l-Mi 

S)-2,2--^«FF^mmH (ft^t/8) 
j»fij^-$»j3 4^#^, TO: Ht£^2:8^JlR, -(Z)-3-(3,3,3-Hl-l-

MMS)-2,2-H^®5fM^^20.8g(O.lmol, E±3®£Hlf4)I: 2:8 |ft 1R-3-
-% 2,3,5,6-0I-4-?it 

22.4g (O.lmol ) 2: 8 |ft 2,3,5,6-0ift-4-W¥$^$-lR 
-(Z)-3-(3,3,3-Hit-l-MMS)-2,2-^^»M^M^ (ft^tJ 8) 34.1g, 
98.4% o ii ft ^ t/ ^ ^ : C18H17F703 7 m 414 , ^ M ^ H it 
(1H(ppm)CDCl3)1.29(m,6H); 1.69(d,lH); 2.44(m,lH); 3.40(s,3H); 4.59(s,2H); 
5.30(s,2H); 5.60 (m,lH); 5.80 (m,lH), a=+37.2 ;®o 

jStM&Jfifll 1 
IRJ 99.96 »fPAfjv (1:5:4) iM^t/^PA 120 M 

(ll/f5 12.0cm, J? 4mm, — 
tl40g)o 

e 3 0.04w/w%A^ft^tJ 1 I o 
^Utk, fij^-ft^t/2®lyiil4q^0.4w/v%^yf, 0.04w/w% 

ft^tl 2 ; 
flj^-ft^tj 3 ^1^4^ 0.4w/v%^$, #ilHWW 0.04w/w%ft^t/ 3 

flj^-ft^t/ 4 ^1^4^ 0.4w/v%^$, #ilHWW 0.04w/w%ft^t/ 4 

flj^-ft^t/ 6 ^1^4^ 0.4w/v%^$, #ilHWW 0.04w/w%ft^t/ 4 

0.4w/v%^frM> O.O4w/w%0M 
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1% ^ ^ 
M I~VHft&j£;&.k##M GB13917.4-92 

2-3 lit; $A 
lmin jfj# 

w/w% KT50 (min) 
^#1 1 0.04 3.2 
^#n ^/2 0.04 5.2 
& A# HI $13 0.04 5.1 
^A#iv $4 0.04 8.2 

$) 6 0.04 3.1 
^A#VI 0§I¥®§^IB 0.04 7.6 

lR,Z^MWt^ 1 OIHtt 1:1 ^J 2,3,5,6-0 
M-4-¥il¥S^S-lR-(Z)-3-(3,3,3-Hil-l-MMS)-2,2-^^S^M^M^) ffl 
\k,^m 6(2,3,5,6-0ifi-4-W¥$^$-1R, ̂ -(Z)-3-(3,3,3-Hl-l-Ii$>2> 

2 im±, RW&OLTR 
3 fP 4o 

2 
0.3 1 fn 59.7 ft 

il^ftA 4o.o ItfiTi, 10.3 w/w%0 

GB13917.2-92 W, 
jymSnT: ^T^S^Afecrt, 

lg mq, lmin 
5lSPi+0t, ^JF£niB^> 20min Jn^^nP^ 

^o 2: 

^2. A^0J1 
KT50 24 

4.8 100% 
!&i 4.3 iHt 100% 

6.2 iHt 90% (72h) 
o 
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1% ^ ^ 
l !ltl, 

6 (2,3,5,6-0il-4-^il^S^$-lR, H^-(Z)-3-(3,3,3-H 
lmg, ^7 20mlMi!41J^$!j#lft$M 

;fr7-& 20cmx50cm &mM±, 
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^ ^ ^ 

1. M 2,3,5,6-0fK-4-¥fl¥S^S-3-(3,3,3-Hil-l-i?rJ# 

it (A) zttS, iifKiK lftMSWilfrtt 
MA R»18; SP0ri£ifcl^iJjg:2,3,5,6-0il-4-¥f(,¥S^S-lR-(Z)-3-(3,3,3-Hfi, 
-i-H«S)-2,2--¥SJFH^Kffi. 

2,3,5,6-0tl-4-¥S¥*^*-lR, 
fiS-(Z)-3-(3,3,3-H«-l-H«#)-2,2-- ¥ #EF WKigIS® . 

3. RflS* l W»MI»j£lil!§{tim JtWffiftT: 
TcEFfifjjifrgfttAISSftffl, 2,3,5,6-HfM-WfS^S-lR, 
)lRS-(Z)-3-(3,3,3-H®-l-il'iiS)-2,2--¥SJ;Fi?3fi6a®Sg„ 

i£ (B) 0TSM lR-(Z)-3-(3,3,3-H®-l-H:lfS)-2,2--¥S^FIj:KI?#-% 2,3,5,6-
0®-4-¥tt¥S^SieM 0.8-1.2:1 Wfi/'Ktt, ^ 60-130"C, Sri 
KsEOTSfisiHfifcT, mmvc&mmu 
-% 2,3,5,6-0®-4-¥<t¥S^ifW#//Ktt;<J 0.01-0.1:1. 

(B) WSM lR-(Z)-3-(3,3,3-H®-l-|l:lfS)-2,2--¥S^illKI?S®Kt(ifc« 
lR-(Z)-3-<3,3,3-H#;-l-H«S)-2,2--¥SEFHjgaKBtHjH. ff 

-% 2,3,5,6-0il-4-¥t(,¥S^S|Sg#Jt#. 
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M Jc ^ 
6. 4 H& 5 & (B) 0?^^ 

TOTR^M:^ 0.1-10:1; lR-3-(3,3,3-HM-l-
0.05-0.1:1 o 

7. 6 M#tiEi£7: lR-3-(3,3,3-Hifi-l-rat 
wittig i^j(c6H5)3p+-cH2cF3-

0.8-1.2:1 ^lP^t:K0-40oCTHlS5-20/Ht, #ilK(D)^ 
^t/#7XI?#ilJo 

8. 1 

9. 

10.wj^8 0fft^^ffi, s^fiE^: 


