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AM&-l’repmbn of two tribmmthyl analogs of JH-III, methyl lO,llcpoxy-7,ll-dimctbyl-3- 
t1ihmmcth~-2,6dk~ (Ia) md methyl lo,1 hpoxy~3.1 ldimethyl-7-~mctb~-2,6dknoatc 
(lb) is deaaii. The stweochemkby of triwbrtihrted duabk bonds. bewiug ore triBummctbyl aubstitwnt, caukl 
bcu&nedtwilyby”FNMR Fitwmapy. !3oatL? peculiafities of the w* leacths of tfilhmomctbyl ketotm 
lwilldhed. 

!Wstitutioa of lhrorirk for hydrogen to modify tbe 
bioactivity of certain mokcuks by enhancement of tbeii 
lipopbilicity, asso&md with the correspondiqI ClIanBe 
of both steric and ekctronic proper&, is a well 
established practice in r&&al chemistry.z However, 
alt&o& numerous studks on relationships between 
chemical structme and insect juvenile hormone mimick- 
ine activity of dilferent types of compounds bave been 
reportedintheliteraW,)tbeaboveeffecthadsofarnot 
been investigated in this particular area. Consequently, 
to fill this hap, recently we m&took a proprem devoted 
totbesyntbesisoffluormamdanalogsofnaturalinsect 
juvenile hormones. 

In a previous communkation~ we reported our preli- 
minary results on the synthesis of a trilluoromethyl 
(TFM) analog of natural insect juvenile hormone JH-El: 
Ia In the present paper, full experimental details for this 
synthesis are given and the preparation of a new TFM 
analog of tbis hormone, lb, is also desc&ed. 

Ji-Ill: R’ = Iv = Ctis 
la: R’ = CFs; R’= CHs 

lb: R’=CHs; R*=CFs 

Synthesis of la. As depicted in Scheme 1, synthesis of 
TFM analog la was accomplished by a nonstereosekc- 
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tive sequence, previously developed by Mori et al.’ for 
prepatotion of juveuoids. 

Treatment of linalool(2) with an excess of ethyl 4,4,4- 
tIillUotoace- in a Carroll reaction, 15 b at 150” 
aad3hatI800,inthepresenccofsodiumacetateas 
catalyst, resulted in the formation of a 40: 60 2: E isomer 
mixture of tril?uoroBeranylacetone 3 in 84% yield. Enri- 
ched samples of both isomers, contain&S up to 80% Z or 
96% E, could be obtaitkd by careful column chromato- 
lpaphy on silica gel. Con@uational as&nment was 
made by comparison of GLC relative retention times of 
both isomers with those of a synthetic isomeric mixture 
of ~eranylacetoue of known composition, prepared by 
the same proWlure. 

Althou& the metboxycarbonylmetbyknation of TFM 
alkyl ketones had beerr previously descrii’ in the 
reaction of l,l,l-mm)cHoacetone with methoxy- 
carbonylmetbyknetripbenylpbosphorane to grive only 
the corresponding E isomer (likewise, in our hands, 
this reaction alTorded a 5:95 Z: B isomer ratio), 
however, in the present case, bei~ the Z isomer of la, 
the required Muoroanalogue of JH-Ill, an alternative 
procedure of oleflnation was necessary. 

As a model, reaction of l,l,l-trilluoroacetone with 
dimethyl (metboxycarbonylhnethylphosphonate was 
studkd under various conditions to achieve stereocbe- 
mical control? Thus, treatment of this ketone with a 59% 
excess of the above phosphorrate in n-pentane solution 
albrdcd a 22: 78 Z: E isomer mixture of methyl 4,4,4- 
tri6uoro3-tuethylbut-2-enoate in 95% yield, whereas this 
ratio was shifted to 41: 59 Z: E when the reaction was 
carried out in ether solution. A similar reaction of the 
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(a) CF&OCH&O&Hs, NaOAc, A 
(b) (CHIO~P(O)CH&O&H,, NaH, benzene, r.t. 
(c) MCPBA, CHnCb r.t. 

!khcam 1. 
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above 40: 60 Z : E isomer mixture of TFhf-ketone 3 in 
benzene solution 5 h at room temperature resulted in the 
formation of a 38 : 62 Z : E isomer mixture a! C-2 of the 
four unsanuated esters 4, in 92% yield. 

As depicted in Table 1, the stereochemistry of trisub- 
stituted double bonds, bearing one TFM group as substi- 
tuent. could be easily assigned by ‘9 NMR spectros- 
copy, Z isomer absorption8 throughout the series ap- 

Table 1. “F NMR chemical shifts of CF, groupst 

5 -2.7 
3(z) -0.98 

(0 -0.73 
6 -1.3 
6 U~YPYdrpzoru) 9.2 
Methyl 4,4&ihro- 

3-methylbut-2-enantc (z) 13.2 
(e) 6.8 

4 (Z-I-2, PI-6 15.9 
UK!. Ml-6 1x9 
iETzI iZS-4 9.8 
(&2, (n-6 10.0 

la mz e-9 EM 15.9,16.0 
rm2. IZ. EM 9.9.10.0 . . . . 

7(z) 19.9 

*I%2,VI-6 12.1 19.6 
12.5 
19.4 

092. (06 125 
lb IZk2. MM 20.2 . . . . 

bwl m-4 12.6 
(&2, U-j-6 20.0 
(EH, (W 12.6 

~tMcaaurcd at 33’ as CCl, aotim. ush5 
hdhw&cetic &cid 8a cxtcmnl rcfclcncc in a 
d=&rY. 

pearing at tklds 6-8ppm lower than those of the cor- 
respomiing E isomer. 

Epoxidation of both isomers at C-2 of 4, previously 
separated by cohrmn chromatography on silica gel. with 
m-chloroperbetwic acid in methykne chloride 4h at 
room temperature alforded the corresponding Wminal 
epoxhks la. Further separation of isomers at Cb was 
not pursued due to the lack of activity exhibimd by .these 
compounds in morphogenetic tests on T&ohm con- 
fwsum hv., when compared to a synthetic JH-III mix- 
ture with the same 40:60 Z:E isomer ratio at C-6. 
Presumably, as suggested by ester carbonyl IR absorp- 
tions of isomers of la (22 1742 and 2E 1730 cm-‘), this 
result can be attributed to a deconjugative effect of the 
strong witMrawing TFM group on the o&msatmamd 
ester moiety, an important feature for activity in ju- 
venoid!L’ 

Spntlrais of lb. As shown in Scheme 2, the synthesis 
of Ibwas6rstattemptedbyasequenceanakgoustothat 
desc&ed above. However, reaction of trilluorolinalool5, 
easily avaikbk from condensation of vinylmagnesium 
bromide with trinuoromethyl cnmthyc~pentenyl ketone 
(6) in 7956 yield, with ethyl acetoacetate or diketene 
under a variety of conditions faikd to give 
tri6uorogeranykcetone 7. In this reaction, although the 
formation of a small amount of the intermediate_ 
acetoacet&ofSwasdetectedby’~NMRspecbos- 
copy (absorptions at 1.5 and 1.6ppm, tentatively ass& 
ned respective4y to enol and keto forms), this compound 
reversed rapidly to the starting akohol. 

Thaefore, ahenmtive routes for preparation of 7 from 
TMF-ketone 6 were inves@ted. This ketone was easily 
avaikbk in 8096 ykld by straightforward condensation 
of 4methyfpent-3-enyhuagnAm bromide with lithium 
trinuoroacetate? In our hands, this procedure a!Iorded 
higher yields than the succesive addition of the above 
Grignard reagent and tritluoroacetic anhydride onto di- 
sodium tetracarbonylferrate’” and was more reliable than 

k913r = - 7 
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(I) CtMtIM@r; (b) cFscoCHnco?c1H* NOCW, A; (c) NanFe(CO),, (CWOW; (4 CWWJ; (4 

NaNI% dlglyms, 100’; (I) Ct+sCOW ~-TaOth (0) (W))pP(o N&l, benzene; 

(h) MCPBA, CHpclp. 0. 
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our previous described procedure,’ using 2-methyl-2 
buten-2-01 and ethyl 4,4,4triUuoroacetoacemte. 

Reaction of TFM-ketone 6 with a 5096 excess of 
(4.4 - ethyknedioxy) - pentyltriphenylphosphorane in 
diglyme solution 2h at 100” and 20h at room tempera- 
ture, followed by acid cleavage of the kctal group, resul- 
tedinthcformationof a75:2SZ:Eisomermixhaeof 
the desired ketone 7 in 79% overall yield. It is worth 
pointing out that, in this rqctioa. despite instant 
decoloration of the ylide solution upon addition of TFM- 
ketone 6, only nqhgiik amounts of tritIuorogeranyI- 
acetone 7 were obtained when warming up to loo” was 
SkipIEd. This anomaIous t&aviour could be phulsiily 
rational&d by formation of intermediate 9. stabilised by 
the TFM-electron-withdrawing effect, which would 
require warming to decompose and to complete the 
Wa sequence, by analogy with that observed 
in oxaphosphenate 10, isolated in the reaction 
of hexathtoroacetone with hexaphenylcarbodiphos- 
photatte.” 

\ 
9 IO 

Wittig-Homer ok6nation of the 75:25 Z: E isomer 
mixture of ketone 7, under the same conditions described 
above for TFM-ketone 3, afforded a 30 : 70 Z : E iwmer 
mixhrre at C-2 of the four UllsBturattd estersaiIl89% 
yield. Finally, regioselective epoxidation of 8 with m- 
chloroperbenzoic acid, under the usual conditions, rest& 
ted in the formation of a mixture of lO,ll-epoxides lb. 
from which by prepamtive thin layer chromatography on 
silica gel, pure samples of epoxides 2E 62 and 2Z, 6E 
cotdd be isolated. The former of these compounds ex- 
hibited a juvenile activity considerably greater than that 
of synthetic JH-III. A full account of the corresponding 
biological assays will be pubIished elsewhere. 

-AL 

Mm.psandb.psareuncomcted. IRspectrawerenccrdedas 
CC& solutions on a Perkin-Elmer 457 Infrared Spectropho 
tometer. GC-MS analyses were performed on a Hewktt-Pachard 
593OA Masa Spectrometer (70~~) ccupkd with a Hewktt- 
Pachatd 57fDA Gas Chnwstoonpb (1 m x 114 in 5% DEGS on 
Chromosorb G column). ‘H and “F NMR spectra were reco&d 
on a Per&in-Elmer R-12Jl NMR spectrometer, operating at 60 and 
56.4 MHZ. and using TMS (mternal) and tnduoroocetic acid (ex- 
tenml) respectively, as references. chemical shifts are reported 
in ppm downlkld from both references. GLC analyses were 
performed on Perkin-Elmer 900, Perkin-Elmer F-21 and Carlo 
Erba Fracuwap 22W gas chromamgmphs. 

l.l,l - trilluon, - 6.10 - dimahyhaka - 59 - ah - 2 - one 3. 
A mixture of linalool 2 (3.8Sg. 25 mmole). ethyl 4,4,4 
trHuonwcaorcantc” (5.98 g, 33 mmok) and NaClAc (0.04 g) was 
lkatai 1Sh at 1W and 3h at 1800. Distillation of the cnuk 
alforded 5.2 g (b.p. 1 lC19W2 torr; 84%) of an isomer mixture 
of hetone 3 in a 40:6O/Z:E ra& (GLC). Samples of 80:#) and 
4:% 2: E ratio were isolated by column chromatography on 
silica gel. IR: v, 1762. 1210 sod llSOcm-‘; ‘H NMR: 6, 
2.20-280 (4 H. complex abs.. -C-CHs-CHs-C(rcF3; “F NMR: 
-0.98 (Z), -9.75 (e) ppm. GC-MS: m/r (96): (z): U8 (M+)(3), 
lM(lz), 81(8). 69W): (E): 24800 0, 13603), 81(8), 69~00). 

(Found: C, 63.20; H, 7.52 &H&O requires: C. 62.87; H, 
7.71%). 

Muhyl4,4.4 - k#noro - 3 - methylbut - 2 - enoatc’ A solution 
of l,l.l-nilhromaceton (11 g, 98mmok) in Etfl (25 ml) was 
added to a vigorously stirred suspension of sndiunt salt of 
dtaethyl (metboxycarbonyl)ylphosphonate [from NaH 
(3.84 g. 157mmok) and dimethyl (methoxycarbonyl)_ 
methyfphosphonatc (29.1 g, 157mmok)] in Et@ (2SOml). 
Tbentbemixturrw~stimdforl.Shat00aad25hattoom 
temp. The crude was treated with 0.4N HCl(100 ml), the aqueous 
layer was decanted and extracted with E&G. The joined organic 
extracts were washed with brine, dried (NaxSC14) and evaporated 
to give a 41:59/Z: E isomer mixture (lag. 95%) of the oS- 
unsatmated esters. Analytical sampks of each isomer were 
obtaimd by column chromatography on silica gel. (aisomer: IRz 
u_ 1748, 1675(m), 1270. 1178 and 114Ocm-‘: ‘H NMR: 8, 1.98 
(3H. d (J = 1.5 Hz). CH,-C=C), 3.68 (3H. I, -CooCH~, 6.02 (1H. 
q, (J = 1.5 Hz), -C&-H). lsF NMR: 13.2 ppm. (E)-isomer: IR: 
v, 1735,laso(m), 120& 1199.1140 and llOOcm-‘; ‘H NMR: g, 
2.23 (3H. d(J = 1.5 Hz). CH+C-), 3.70 (3H. s. -COOCH,), 6.2ll 
(1H. q , -(X-H); ‘q NMR: 6S ppm (d. JHP= 1.5 Hz). 

Mtthyl 7,ll - dimclhyl - 3 - Ir$uoromUhpldodeca - 2.6.10 - 
tticaoate (4). A solution of 3 (O.!Xlg, 3.9mmok, &:6O/Z:E) in 
benxanc (1Oml) was added dropwise to a vigorously stirred 
supension of sodium salt of dimethyl (mefboxycar- 
bonyl)metbytpbosphate [from NaH (O.l2g, 5 mmok) and 
dim&Y1 (methoxycarbonyl)methytpbospbonate (0.911. 
5 mmok)] in benzene (2fl ml). Then the mixture was stirred for 
Shatroomtemp.Tbccnde~trer~witb0.4NHCI(Sml), 
the aqueous layer was decanted and extracted with E&G. The 
joined organic extracts were washed with brine. dried (lugso&) 
and evaporamd to give 1.023g of a 34:66/Z:E isomer mixture 
at c-2 of s~-ull- eaten 4 (92% yield). Pure sampks of 
C-2 isomers were obtaioed by cdumn chromatogmphy on silica 
gel. (Gz: IR: v, 1750, 1672(m), 1270, 1180 and 1145 cm-‘; ‘H 
NbfR: d. 5.90 (1H. s. =CHCOOCH~l: ‘9 NMR: 15.9 oom. (Found: 
C, 62.95; H, 7.75&&,&Osreq&: C, 63.15; H. 7.62). &MS: 
m/e (%I GtH&S6: WM+X< 1),81(21), as(lOO). 4lcZa); (Zl-2, 
(&6: 304&+)(<1), 81@), 69(100), 410. (B2: IR v, 1740, 
167Sfm). 1210. 1195, 1170 and 1142cm-‘: ‘H NMR: i 2.SU-285 . ,. 
(W. compkx ab&ption, -C&-C-C&CH& 6.26 (1 H. m. 
=C:yCO&,: lsF Nti: 9.8 and iO.Oppm for the cosrespooding 
(Zl-6 and (J&6 isomers. (Found: C. 6350: H. 7.99. tXLF& 
r&ires: C.63.15; H, 7.62%). G&fS:~ m;r(%) (E)-2Tizjb: 
3Wf’xZ). 81(32), 69W). 41(29); (&2AE)b: mle (%), 
304WnZ), 81(33), 69W), 4104). 

Mdh$ 10.11 - epoxy - 7,ll - dimethyl - 3 - ttijftoromUhyi- 
dodeca - 2,6 - u7moare (la). A mixture of ester 4 (O.l84g, 
0.6mmolc, (E)_2, (Z:ETIo:69)-6) and mchloropetbenxoic acid 
(0.139 g, 85%. 0.69 mmok) in CHsCls (4 ml) was allowed to stand 
4hatronmtemp.‘fhereactknmixturewasworhedupinthe 
usual manrkr to give, after solvent removal, a residue which was 
puri&d by me TLC on silica gel (CH& : hexa& : 5) to 

yield la (0.1 g, 52%). IRz v, 1730, 1670(m), 1310, 1205, 1175, 
1152 and 113Ocm-‘; ’ H NMR: it, 1.21 (3 H, s, CH,-C 

c 
H3 

\o/-)* 

1.23 (3 H, s. -c,+-), 5.15 (1H. t(J =7 Hz). =C&CHr-), 
0 

6.27 (lH, q , -CH-C&CHr); “F NMR: 9.9 and lO.Oppm. (Found: 
C. 60.40; H, 7.67. Ci&F,@ requires: C. 60.00; H, 72). In a 
similar way was obtained the epoxilk corresponding to ester 4 
(Z)-2, (Z:4do:6@-4. IR: vu 1742. laao(m). 1X.5. 1170 and 
1135cm-‘; ‘H NMR: Lt, 1.23 (6 H, br. (CH,)z+---), 2.59 

(1 H,t(J=6Hx),C \H). 5.08 (1 H. br., =CijFHx-), 5.95 
0 

(lH, br., -CHC@CH,); lsF NMR: 15.9 and 16.0 ppm. (Foumh 
C, 59.60; H, 7.47. C,&,F,Gj requires: C. 60.00; H, 724%). MS: 
mlr 6): 320 (M+)(3), 81(100), 69(64), 43(83x 41(92). 

7-M~~-3-I~~~a-lb-dia-3-dS.A 
solution of 6 (3.59g.20 mmok) ia THF (5 ml) was added drop 
wise to a solution of vinytmagneti bromide [prepared from 
Mg (096%& Iontat& and vittg bromide (5.25g. 4tlmmok)] in 
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THP (15 ml). The mixture was stirred 3 h at room temp. and tbeo 
treeted, witb a satur& wlutioo of NH&l (3.4g, 60 mmok), 
oeotnd&with2NHCIalniextractedwithBt~.Tbeioii 
organkexmctaweredrkd(MgsG~andconcentntedto~”ea 
nriduc whkh was dii to yield 5 (3.27~ 79% yield) b.p. 
87-9l’f25 torr. IR: v, 3uo(m). 1182 and 1172 cm-‘; ‘H NMR: 8, 
Q&MO (3H, cmnpkx abaorpb. -EH=CH& “F NbfRz - 
27ppm. MS: m/r (46): 208(M+Xl). 6%48). Sf(lOO) and 41@3). 
(Fd C, 57.53: Ii, 7.52. C,&F,G mquires: C, 57.75; H, 
7.27%). 

l,l,l-T~m-6-mahyUcpr-6-m-2-oru6.Asdu~n 
Of 4 - methYtpent - 3 - eaybnag&um bromide @pared from 
ma@cinm (21s 9Omatgl pad cmethylpent-3+0y1 bromide” 
US.2 g. 93 mmokM ill E&G (5O ml) was added to a stirrai sobItion 
of liium triaaonwcetate (10.2 g, 8S mmok) in &&II (8O ml) at V. 
nKm~w~rIIowbdtowM1uptoroomtemp.Pndg~ 
fasb,tbsn~coded,l096H2S01(34ml)wlded~decpnted. 
nc aqueous kya was extnctcd with Il-pentaoe and &c 
combinedorgMicextmct8dlied(hfg!3G~alldevapoi&dtopive 
a residue which wan dii to a&d 6 (12~ 8O% yield), b.p. 
128-3r. IR r, 176.5,1210,116O, 1140 and lU7Ocm-‘; ‘H NMR: 
& 1.65.1.67 (6 8. s. CH3,210-2.55 (2H, m, -tX!Hr), 2J5-290 
(wt. m. CH&@CP& S.OYl H, br.t (J=6Hz), C-CH); “F 
NMR: -1.3ppm. MS: m/c (Sal, 180 (M+)(V), 68(81). SS(33) and 
41(lOO). Torylhydnxooe: m.p. lM-r. “P NMR: 93ppm. 
(Fwod: C. 51.75: Ii, 5.7s; N, 8.01: S, 9.02. C,JH,&N&S 
reqti C. 51.71; H, S-HI; N, 8.OS; S. 9.21%). 

lO-M~h~-6-t~~rclk~~a-S$-dia-2-w7. 
(4,~~~~xy~~~y~~~~ bromide (8.57 g, 
18.2mmok) was added to a ey stirred suspeoaion of 
NaNHz (0.6230, 16 mmok) in diglYme (7Oml) under N* at- 
~~.Tbemixtunwar~fal~hrt800,&vel~ra 
intu~ red coloration To this sob&m, cookd to room temp.. 
was added dropwiae a &tioa of 6 (2.16 #,12 mmole).io d&&me 
(lSml).Tberepction~~Msbcotcdfor2bat10(r~wls 

aqueous kyir was extracted with pant&, tbi joiied or&c 
exwectsweredrkd(MgSG~aodevapomt&togiverfesidue 
wbichwastrtataiwithanbydrousacetone(2Sml)andacatalytiC 
amountofp-t&ea&pboaicrcidlhatroomtemp.Themix- 
ttKe~peutnliredwitJlS0lidN11C4,lBti&sadC0lMXlltIated 
inpaclto.Thereaiduewasredi8ohXdinwater,extnctedwitb 
~~~~~~CX~W~~~~. 
~~~~~~~a~~~i 
columa to 8lYofd a 75:2S/Z:E mixture of 7 @.25& 79% yield). 
~~,171~1l~,ll~~lllJcm-‘:‘HNMR:4201(3H,s, 
CH&G-), 5.00 (lH, k.. (CH&-C-CB), 5.45-6.10 (lH, 
coaipkx &so&on, CF&CH-); '+NMRf (Z)&noer 199 sod 
UMon?fX 121oDm. (FoMdz c. 62.70: H. 7.83. C&&G 
*: c, 62.8x H, i.7171963. GC&Sz n& (ss) (Z&i& i4l? 
(M+Xl). 69(lOO)‘ 4335) ud 410; m/e (%I (&isomer: 2280, 
69(lOO), 4X34) aad 41(n). 

MethYI 3.11 - &m&y1 - 7 - tli&oromdilyl!d&e - 26,lO - 
tcEaroorc(n.A~nof7(0.431,1.7mmok.73:~/Z:E)ia 
benxenc (Sml) wall added dropwise to a v+tnusly stifrc4i 
lasp&on of sodium aldt of dimetbyl (methoxyar- 
boaylhWl~~lphomh& [from NaH(O.163g. 6.8mmok) aod 
dim&Y1 (~XY~U~Y~~~ (1.25 L 
68 mm&)] in benxeoe (10 ml). Thee the reection was atlowed to 

residue a&ded a 3O:7O/Z:E iwmu mixture at C-2 of 0 
(0.46 g, 89%.yisld). A mk (022O r) was purifkd by prepam& 
~oncilicogel(cy~xlae:E1Pn:l)tr,yieldfrrctionsof 
(i&isolM!z (O&O& IR: v, 1725, MSO(m), 1225. 115O sod 
1125 cm-‘; ‘H NMR: b. 190 f3H. S, C&-C-C-CC&CH~~, JM 
(1 H, br., (CH&X=C&j, 5.66‘(1 ii, &. i; &&CG&H& 5.78 
(1 H, br., CF&-CH-); “F NMR: 19.6 and 12.5 ppm for the 
comrrpoodins (ZM and (El.6 isomers. (F& C, 6334; H, 7.25. 
&H&4 requirea: C, 63.15; H. 7.62%). GC-MS: m/c (%), 
@I-& VM 3O4 (M’Ml), IlYlOO), 6%&I and 41(31); m/t(%) 

@)-z (E)-6: 304 M+Wl). llY36)* 69UOO) and 41(36). and of 
(i?l-isomcr (0.14Sg): IRz v, 1720, l&Mm). 122O. 11% and 
ll#Icm-‘; ‘H NMRi 8, 2.15 (3H, a. C&&tXqCH,), 5.05 
(1 H. br., (CH&C=CIy), 5.65 (ZH, compkx absorption. =C& 
CGzCH3 pad CF&-CH-1; ‘v NbfR 19.4 and 12.5 DDE for the 

cm% (z)d: 3Oi tra’) (ii), iir.trsj, aio6, aad 41(39); &C i%j 

4JS$~. IJIllmple), .U4:86/2:&2, OO:SO/Z:Ek6~~ and m- 
ropabcnzor. acid (O.nOg, 8S%+ 1.6 mmok) m CH&& 

(1Omlf was aBowed to stand 4h at room ttmpartum. The 
~~w~w~~~~~~~~~,~~ve~ 
removal. a residue (0.386& 89% yield), which was pmifkd by 
pnpMtive TLC on silica gel &Xaae: Et&M:l, ehtted 
thnetold) to Idtonl (E)-2 (~)_a i30m~r (o.img): IR: vw 
1725,165O (ml, lw), 1152, 1125 and 825 cm-‘; ‘H NMR: 8 1.15 
(6 H. br., “Hjv,T-I, 5.X1-5&5 (2 H, complex rbsorp 

tioa, <&CG&H, at& CFA-CH-); “P NMR 2O.Oppm. MS: 
m/r ((8). 85 (IOO), Sigs). 43(73) a~& 4lQ.3). fpwnd: C, 60.31; H. 
7.42 C&nF& fMmiN!s: C. @.a H. 7.24%). a mixture of four ._ _ _ _ 
iwmm (0.M 0) aoli (a2 c&6 i&l& (O.ti p): IR Dps 172O. 
MO(m), lw), 1170,112O pad 87Ocm-‘; ‘H NMR: 8,120 (6H, 
br., (CH3Mfl-). 5.65 (1 H. br. I, IcU-cC&CH,). 6.0s 

(1 H, br., CF$CH-1: ‘9 NMR: 126ppm. MS: nti’e (%) 
85(X1), 59(lOO), 43@1) and 41191). (Found: C, S9.80; H, 738: 
C,dizjFA rcquim: C, 60.00; H. 7.24%). 
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