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&gtugy : Protection of allyi alcohols as aeetals, addition of difluorocarbene and 
deproteuion lead to gwn-difiuoro(hydrqmethyl)ey&propanes (3 and 11). These can 
be converted to potential insecticides of the pyrethroid type (5,6,7 and It). 

As reported in the preeeding article 1’1, alkenes add difluorocarbene to give ga-difiuoroeyelopropanes. Enethers 

react with particular ease. Once again the superior electron releasing eapadty of resonance active alkoxy groups 

proves to bc superior to alkyl groups which only operate through a simple inductive effect. 
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(R.R’ = H. alkyl; R”= olkyl 

We wondered how allyf ethers would behave in this respect. Being no longer in conjugation with an unsaturated 

moiety, the oxygen atom should primarily act as an electronegative center and hence tend to retard the attaek of 

earbenes or other eleetrophiles at the neighboring double bond. Moreover, the ditluoroearbene could get 

attached to the hetero atom and produce a transient ally1 oxonia yiid [*I which subsequently would get stabilized 

by insertion or rearrangement reactions. 
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All these worries, however, proved to be unjustified. The O-2-tetrahydropyranyl protected derivatives of 3 

methyl-Zbuten-l-o1 [‘prenor, la] and Q-3phenyL2-buten-l-01 [3methylcinnamyl atcohor, lb] produced the 

gerrr-difluorcydopropananw k and 2b with quite satisfactory purities and yields (90% and 76%). Acid hydrolysis 

afforded (2,2-difluoro-3,3-diiethyi-l-eyclopropy~)methanol (3a) and (~2-difluorodr-3mcthylaans-3-phenyl-l- 

cydopropyQmethanol(3b) almost quantitatively. 
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Permanganat oxidation of alcohols 3 gave the carboxylic acids 4 which, to some extent, ressemble the structure of 

chrysanthemic acid. Therefore, they were converted to the correspondiig m-phenoxybenzyl esters 5 which were 

then tested for their insecticidal properties. The carbonyi-free analog 6 was prepared too since ethers are known 

to be metabolicalty much more stable than esters 1’1. Finally, the thioethers 7 were found to be readily accessible 

through thep-toluenwulfonate 8. 

As expected fl) the acetal 9 derived from Zcyclohexenol reacted more sluggishly than the open-chain and 

branched analw 1. The (methoxymethoxy)difluoronorcaranes 10 were obtained in only poor yield (Is%) and 

with a cis/buns ratio of 1: 9. The acetals were hydrolyzed to give 

to the m-phenoxybenzyl ethers U. 

the alcohols 11 and the tatter were WllVHtUl 

tram-1 0 
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EXPERIMENTAL PART 

Generalities : see precediig article ItI. 

1. Acetals Derived frpn, Allvl Al&& 

3-Methyl-l-(Z_~~o~)-2+ute (la) I41 : 3-Methyl-2-buten-l-01 (51 mL, 43 g, 0.50 mol) and 3,4- 
dihydro-W-pyran (68 mL, 63 g, 0.75 mol) were added to a solution of pyridinium p-toluenesulfonate (12.6 g, 50 
mmol) in dichloromethane (200 mL). After 4 h at WC, the mixture was washed with a saturated aqueous 
solution (100 mL) of sodium hydrogen carbonate. Evaporation and dktillation afforded 78 g (92%) of la; bp 90 - 
91°C/ll mmHg, n20 1.4580. - ‘H-NMR (CDCLJ : 5.36 (1 H, symm. m), 4.64 (1 H, dd,J -4, -3). 4.23 (1 H, dd, 
Ill.5,6.5), 4.00 (1%. dd,J 11.5,7.5), 3.9 (1 H, m), 3.5 (1 H, m), 1.77 (3 H, s, broad), 1.7 (6 H, m), 1.70 (3 H, s, 
broad). - MS : 170 (I%, M+), 85 (lOO%), 69 (94%). 

(E)J-Phenyl-l-(2-tethydrop~n~o~)-2-bu~ne (lb) : In the same way, Q-lphenyl-2-buten-l-o] Is1 (15 g, 
0.10 mol [prepared from Q-3-phenyl-2-butenoic acid f61 by reduction with lithium aluminum hydride f’*]) was 
converted to lb. After evaporation of the solvent+ the remaining crude liquid was purified by elution with a 9 : 1 
(v/v) pe.ntane/diethyl ether mixture from a silica gel column; 18 g (91%); nM 1.5398. - ‘H-NMR 
(5 H, m), 5.97 (1 H, ddq, / 7.5,63, 1.2), 4.71 (1 H, dd,l3.8,2.8), 4.45 (1 H, jdd,I l3.0, 6.0,0.8), 4.26 (1 
I 13.0, 6.0, 0.8), 3.95 (1 H, symm. m), 3.56 (1 H, symm. m), 2.11 (3 H, d, I13), 1.9 (1 H, m), 1.8 (1 H, m), 1.6 
(4 H, m). - MS : 232 (0.3%, M+), 131(50%), 91(25%), 85 (100%). - Analysis : cak. for C,sO, (23232) 
C 77.55, H 8.68, found C 7736, H 8.91%. 

3-(Methoxymethoxy)cyclohexene (9) : 2-Cyclohexen-l-01 (25 g, 0.25 mol [prepared by isomerization of 1,2- 
epoxycyclohexane using lithium diiopropylamide and potassium nut-butoxide ‘A]), cbloromethyl methyl ether 1’1 
(20 mL, 21 g, 0.26 mol) and N,AUiisopropy1ethy1amine (35 mL, 25 g, 0.25 mol) were diilved in hexane (0.10 
L). After 12 h at 25 “C, the mixture was centrifuged and the su matant li 

28” 9 
uid decanted. Distillation afforded 

28.8 g (81%) of 9 as a colorless oil; bp 64 - 65 “C/16 mmHg, n 1.4534. - H-NMR (CDC 
J 10.0,3.4, 13), 5.76 (1 H, ddt., J 10.0, 3.5,20), 4.74 (1 H, d,l6.& 4.71 (1 H, d, I6.8), 4.10 (1 
(3 H, s), 2.0 (5 H, m), 1.6 (1 H, m). - MS : 142 (0.2%, M+), 84 (23%). 45 (100%). - Analysis : talc. for 
C,H,,O, (142.20) C 6757, H 9.92, found C 67.72, H 9.83%. 

2. gent-Difluorocvcl~anes Carrvine an Acctal Functional Group 

l,l-Difluoro-2fdimethyl3-(2-tctrahyd~p~n~o~e~~)~lop~~ne @a) : As previously described 1’1, 
3-methyl-1-(2-tetrahydropyranyloxy)-2-butene (la, 7.8 mL, 8.5 g, 50 mmol) was treated with dibromodifluoro- 
methane, triphenylphosphine and potassium fluoride in the presence of 1,4,7,10,13,16-hexaoxacyclooctadecane 
r18-uown-6”). The product (2a) was isolated by distillation; 9.9 g (90%); bp 40 - 41”C/O.l mmHg; nt 1.4293. - 
H-NMR (CDCI,) : 4.61 (0.5 x 1 H, dd, I4.5,2.5), 4.59 (0.5 x 1 H, dd, J 4.5,25), 3.8 (2 H, m), 3.5 (2 yd m), 1.7 

(7 H, m), 1.23 (3 H, dd, J 3.0, 1.5), 1.15 (0.5 x 3 H, dd, 13.0, 1.5), 1.14 (0.5 x 3 H, dd, J 3.0, 1.5). - F-NMR 
(CsDJ : -85.4 (0.5 x 1 F, d, broad, I160), -84.9 (0.5 x 1 F, d, broad,J l57), -74.1 (1 F, dd, broad,J 156, 14). - 
MS : 220 (0.1%. M+), 118 (16%), 85 (100%). 
C 60.18,8.06%. 

- Analysis : talc. for C,,H,,F,O, (220.26) C 59.98, H 8.W. found 

l,l-Difluor~is-2-methyl~u~-2-phen~~-3-(2-te~hy~p~n~o~e~~)~op~~ne (2b) : The standard 
procedure [‘I was modified in the sense. that Q-3-phenyl-1-(2-tetrahydropyranyloxy)-2-butene (lb, 5.2 mL, 5.8 g, 
25 mmol) was treated with a threefold, rather than twofold, excess of @romodifluorometbyl)triphenylphos- 
phonium bromide (75 mmol), three equal portions of which were introduced in 4 h intervals. After a total of 10 h 
reaction time, the product (2b) was purified by elution with a 9 : 1 (v/v) mixture of pentane and diethyl ether 
from a chromatography column filled with silica gel (100 g); 5.4 g (76%); n20 1.4919. - ‘H-NMR (CDCLJ : 73 
(5 H, m), 4.72 (0.5 x 1 H, t, / 3.Q 4.68 (0.5 x 1 H, 1, I3.5), 4.07 (0.5 x 1 H,%dd, I 10.8,7.0, 13). 3.94 (0.5 x 3 H, 
symm. m), 3.77 (0.5 x 1 H, ddd, I 10.8, 7.0, 13), 3.65 (0.5 x 1 H, symm. m), 356 (1 H, symm. m), 2.14 (1 H, 
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symm. m), 1.8 (6 H, m), ~49 (05 x 3 H, dd, I 2.6,15), 1&j (O-5 x 3 H, dd, I 2.6,lJ). - t%-NMR (C Da : 
-82.6 (0.5 x 1 F, symm. dm, I lS2), -821(05 x F, symm. dm, I l52), -65.5 (0.5 x 1 F, symm. ddm, J ld IS), 
-65-7 (0.5 x 1 F, symm. ddm,ll52, l.5). - MS (ci.) : 300 (lo%, M+ + NH4), l&o (22%), 118 (S%), 85 (lOO%), - 
Analysis : talc. for C,,~F+I, (28233) C 68.07, H 7.14; found C 67.92, H 7.36%. 

7.7-DiBuoro-2-(me~u~e~o~~~o[4.i~~bep~~e (10) : In deviation from the standard procedure ItI, 
3-(metho~ctbo~)~~o~ne (7.1 g, 50 mmol) was treated with a sixfold, rather than twofold, excess of 
~brom~~rneth~~tri~~n~pb~ho~um bromide f3QQ mmoi), six equal portions of which were introduced 
in 7 h intentals, After a totaI of 48 h reaction time, the reaction mixture was centrifuged. The organic layer was 
thoroughly washed with a 2% aqueous solution of sodium hydroxide (3 x 0.5 L) before being dried and evap- 
rated. Car&d diitillation gave 1.4 g (15%) of a colorless liquid; bp 72 - 74 *C/11 mmHg; n: 1.4280. - 
Analysis: talc. for t$H,,F@ (192.21) C 56.24, H 73, found C 5ci.37, H 7.04%. - According to &as 
chromatography (30 m, DB-d& 150 “C, 30 m, D&l, 150 “C) the product consisted of two stereoisomers in 
the ratio of 8 : 92. The major component carried the acetal function in the fmnt position (see below). Both 
isomers were separated and isolated by preparative gas ~romat~aphy (3 m, 8% C-‘BM, 120 32). - ck- 
Isomer : ‘H-NMR (CDCl 

I 
: 4.80 (1 H, 4 I7.2), 4.76 (1 H, d, J 7.2), 4.00 (1 H, symm. m), 3.43 (3 H, s), 1.9 

(4 H, m), 1.6 (2 H, m), 1. (2 H, mf, - 19F-NMR (CDC ~:~.4~~~~~),~.2(dt,~~~,lS). - MS(ci.): 
, 189 (26%), 130 (40%). - ~rrms- somer : H-NMR (CDCLJ : 4.70 (2 H, s), 3.92 (1 H, 
H, s), 1.8 (1 H, m), 1.7 (3 H, m}, 1.5 (3 H, m), 1.2 (1 H, m), - 19F-NMR (CDCg) : - 

86.8 (d, 1161), -63.0 (dt, f 161, 15). - MS (c.i.) : 210 (lOO%, M’ + NH,), 142 (53%), 130 (21%). - Analysis : 
talc. for C9Ht4FzQ2 (192.21) C 56.24, H 73; found C. 56.42, H 7.18%. 

For comparison, 7,7-df~uoro3-(~~orgnaetho~~bicydo[b.l.OJhcptane was prepared in an anaIogous fashion. 
The required starting mate&I was obtained by treatment of 3-cyclohexen-1-ot with ~loromethyl methyl ether in 
th; presence pf N,N-diisopropylethylamine (see Section 1, compound 9); 60%; bp 67 - 68 T/14 mmHg, 
nD 1.4514. - H-NMR (CDC 

Y 

: 5.7 (1 H, m), 5.6 (1 H, m), 4.73 (1 H, d, I6.9),4.69 (1 W, d, I6.9), 3.83 (1 H, 
symm. m), 3.37 (3 H, s), 2.4 1 H, m), 2.1 (3 H, m), 1.9 (1 H, m), 1.6 {l H, m). - MS (ci.) : 160 (47%, 
M+ + NH,), 142 (0.2%), 128 (lS%), 110 f30%)), 81 (100%). - Analysis : talc. for CaH& (142X) C 67.57, 
H 9.92, found C 67.51, H 9.85%. - This product was found to form the ~~~-~~uor~clopropane more readily 
than its previously described (see above) regioisomer (3 times faster, according to a competition experiment) and 
gave rise to a 45 : 55 stereoisomeric mixture (by gas chromatography : 3 m, C-#lM, 150 “C, 10 m, SE-54,120 “C). 
The two components were separated by preparative gas chromatography (3 m, 8% CGOM, 120 “C). - cir- 
Isomer : bp 203 - 204 “C, nao 1.4294, - ‘H-NMR (CDCI ) : 4.69 (1 Ii, d, J X0), 4.64 (I H, d, J 7.0),3.45 (1 H, 
symm. m), 3.37 (3 H, ;& 2% (1 H, symm. m), 2+08 (1 9, sym m. m), 1.90 (1 H, symm. m), 1.7 (4 H, m), 1.28 
(1 H, symm. m). - F-NMR (CDCt3) : -87.0 (d, I 156), -63.4 (dt, J 156, 14). - MS (ci.) : 210 (lOO%, 
M+ +NH,), 192 (O.l%), 128 (6%). - Analysis : cak for GH 

- Irwrts-Isomer : bp 195 - 1% “C n20 1.4289 
H 734, found C 56.33, 

!)?I?~~, 3.37 (3 H, s), 2.03 (1 H, symm. m), i.9 6 H, m),‘l.6 
-64.1 (dt, ./ 155, 14). - MS (c.i.) : 210 (lOO%, M* *NH& 
C,H,,F,O, (192.21) C 55.24, H 73, found C 56.15, H 7.25%. 

3, Hvdroxv So ~~-~i~uor~ 

l,l-Di~uor~3~~roxymc~~-Z~~im~yI~lop~~~e (3a) : A vigorously stirred mixture of l,l-difiuoro-&2- 
dimethyl-3-(2-tetrahydropyranyioxymethyl)cyciopropane (2a, 5.5 g, 25 mmoi) p-toluenesulfanic acid (0.05 g, 0.3 
mmol) glycerine (36 mL, 48 g, 0.50 mL), was heated duriug 4 h to 1WC. Upon distillation, the product was 
collected as a colorless liquid; 2.8 g (82%); bp 61- 63YZflO mmH& n10 1.4025. - ‘H-NMR (CIXQ : 3.76 (2 H, 
symm. m), 2.X4 (1 H, s), 1.46 (1 H, dtd,J 155,7.8,1.2), 1.24 (3 H, dd,?3& 1+1.18 (3 H, dd,J3,0,15). - t9F- 
NMR CCOCIa : -8&l @, f fsT), -74.4 fdd, J IS7, 14). - MS : 118 (2%, M 
Analysis : cdc. for CsHtoFzO (X36.14) C 5293, H 7.40; found C 52.93, H 756%. 

- 183, 205 (IO@%), 77 (65%). - 

l,l-DifluoroJ-3-~~re~~~j~-Z-~e~~~~-2-pb~a~~op~~ (3b) : In an analogous reaction, the 
afetal l,1-difluoro-cis-2-methyl-lnrmr-2-phen~~-~(2-tet~~o~n~~~yl)~opro~~e (Zb, 4.2 g, 25 
mmol) was deprotected to give the free alcohol 3b, which was isolated by column chromatography on silica gel 
(50 g) using a 3 : X (vlv) mixture of pentane and diethyt ether as the elueut; 25 P f85%1: n?? 1.4995. - ‘H-NMR 
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7.3 (5 H, m), 4.0 (1 H, m), 3.9 (1 H, m), 210 (1 H, dddd,f 14.5,8.7,75,1.4)* 1.89 (1 H, s, broad), X.48 
“F-NMR (CDCLJ : -82.7 (symm. dm, I l54), -655 (symm. ddm, I l54,U). - MS : 198 

(l%, N’), 180 (12%), 167 (90%), 147 (lOO%), 127 (63%). 
H 6.10; found C 66.54, H 6.20%. 

- Analysis : talc for CttHuFzO (198.21) C 66.66, 

7.7-DifluoroJmns-2-(hydt-oxymethyl)bicyclo[4.1.O]beptane (@nrt.r-11) : A solution of acetal &VU-10 (2.9 g, 15 
mmol) in methanol (20 mL) containing a trace amount (0.1 mL) of concentrated hydrochloric acid was heated 2 
h under reflux. The mixture was neutral&d with potassium hydroxide pellets over night, faltered and evaporated. 
Upon distillation under reduced pressure 2.0 g (91%) of tmns-11 were collector bp 74 - 76 *C/l0 mmHg n: 
1.4442. - ‘H-NMR (CDC 

Y 
: 4.08 (1 H, s, broad, t-like), 1.7 (7 H, m), 138 (1 H, symm. m), 1.3 (1 H, m). - 

r9F-NMR (CDClJ : -86.6 ( , f 161), -625 (dt, I 161, Is). - MS (ci.) : 166 (100%. M+ + NH ), 130 (18%), 99 
(13%). 90(17%), 81 (51%). - Analysis : talc. for C.,H,eF20 (14U-5) C 56.75, H 6m, found C 46.98, H 7.06%. 

4. rtr-Phenoxvbenzvloxv Sub&t&# ~~r-~i~uor~ 

f,l-Di~uoro-2f~imethyld-(f3’-phenoxy]benzyto~ethyl)cyclopropane (6a) : l,l-Difluoro-2hydroxymethyf-S2- 
dimethy~~clopropane (3s, 4.8 g, 35 mmol) and, 1 h later, ~pheno~~l bromide igl lo] (8.9 g, 34 mmol) were 
added to a vigorously stirred suspension of potassium hydride (X.6 g, 40 mmol). After an additional period of 1 h 
the mixture was absorbed on silica get (10 g). The dry powder was poured on top of a cohamn fdled with fresh 
silica gel (70 g) and eluted with a 9 : 1 (v/v) mixture of pentane and diethyl ether. After evaporation of the 
solvent, 10.3 g (95%) of a colorless liquid were left behind, ng 15270. - ‘H-NMR (CDCLJ : 7.4 (3 H, m), 7.0 
(6 H, m), 4.55 (1 H, d, f 12.t3,4.45 (1 H, d, J X2.0), 3.6 (2 H, m), 1.48 (1 H, symm. m), 1.26 (3 H, dd,J 2;7, l-8), 
1.15 (3 H, dd, J 3.0, 1.9). - F-NMR (C De) : -83.6 (d,ll54), -73.0 (dd, / 154,14). - MS : 318 (7%, M ), 225 
(27%), 197 (X3%), 183 (lOO%), 105 (194%). 
C 73.54, H 6.39%. 

- Analysis : talc. for CIg~F$Iz (318.37) C 71.68, H 6.33; found 

l,l-Difluo~is-2-methyl-r-3-([3’-phenoxylbenzyloxymethyf)~rairr-2-pbenylSyclopropane (4b) : In the same way, 
lSb_difluoro-r-~-hydroxymethyl-cis-2-methyl-r~f~-2-phenyl~~oprop~e (3b) was converted to the ether 6b; 93%; 
nb 1.X00. - H-NMR (CDCLJ : 7.2 (14 H, m), 4.61(1 H, d,J 12-O), 4.50 (1 H, d,J X2.0), 3.80 (1 H, ddd,I 10.5, 
6.7, 1.3), 3.7 (1 H, m), 2.10 (1 H, dddd, J 15.0, 8.26.7, 1.4), 1.40 (3 H, dd, f 2.6, 1s). - 19F-NMR (CDC],) : 
-82.0 (symm. dm, J 153), -658 (symm. ddm, I 153, 15). - MS : 380 (lS%, M+), 183 (lOO%), 167 (52%). - 
Analysis : talc. for CtrHuF202 (380.44) C 75.77, H 5.83; found C 75.82, H 6.05%. 

7,7-Difluoro~tuns-2-([3’-pheno~]benzyfoxy)bi~lo[4.1.0]heptane (drub12) : As described for compound 6a 
(first paragraph of this Section), 7.7-difluor~~~-2-(hydr~ethyi~bi~clo[4.l.OJheptane (forts-li, 0.74 g, 5.0 
mmol) were reacted with ~(~eno~)~n~i bromide to give, after ~lumn ~romat~aphy using a 19 : 1 (v/v) 
mixture of pentane and diethyl ether as the eluent, 1.6 g (96%) of the colorless ether ~ronr-lt; mp -43 to -40 “C; 
“; 1.546S. - 
(1 H, m). - 

‘H-NMR (CDClJ : 7.2 (9 H, m), 4.56 (2 H, s), 3.70 (1 H, t, broad, / - 5) 1.7 (7 H, m), 1.2 
19F-NMR (CDCS) : -862 (d, J 161). -62,7 (dt, I 161, 15). - MS : 330 (7%, M+), 200 (8%). l&I 

(100%). - Analysis : cak for C&,H20Fz02 (33038) C 72.71, H 6.10; found C 72.76, H 5.97%. 

5. m-Phenoxvbenzvithio Su~titut~~~-Di~~or~cl~ 

(ZJ-Difluoro-3,3-dimethyt-l-cyc~eprupyi)methyl p-tohrenesulfonate @a) : A mixture of 1.1.difluoro-3-hydroxy- 
methyl-~2.dimethyl-l-~clopropane (3a, 19 g, 0.14 mol) and p-tolucn~ulfonyl chloride (29 g, 0.15 mol) in 
pyridine (0.15 L, 0.15 kg) was kept 6 h at OX before being poured into ice-water (0.15 L). The precipitate was 
filtered, washed with ice-water and dried; 33.2 g (82%) 8u; mp 67 - 68°C (after recrystallization from hexanc). - 
H-NMR (CDCl3 : 7.78 (2 H, dd, J 8.0,1.3), 7.36 (2 H, d, broad, J 7.9). 4.23 (1 H, dd, broad f 11.2,6.7), 4.04 (1 

H. ddt, I 11.4, 9.5 1.6), 2.46 (3 H, s), 1.48 (1 H, ddd, I 335, 9.4, 7.0), 1.17 (3 H, dd, I2-5, W), 1.08 (3 H, dd, 
J 3.0, 1.5). - ‘H-NMR &De) : 7.70 (2 H, dt, J 8.1, 1.3), 6.65 {2 H, d, / 8,0), 3.9 (2 H, m), 1.79 (3 H, s), 1.12 
(1 H, ddd, J 13.5, 8.5, 7.5), 0.7 (6 H, m). 
14). - 

- r9F-NMR (CDCl$ : -84.1 (d, broad, J 158), -73.6 (dd, broad, J 159, 
MS : 290 (0.2, M+), 155 (39%), 118 (90%), 91 (100%). 

C 53.78, H 556; found C 54.16, H 581%. 
- Analysis : talc. for C,3H,6F20sS (290.33) 
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(3-Phenoxy)kuqi 2f-dinn~Jdlw~l-cyclopm pswa&@ite (sa) : 3-PhenoxybeWyl alcohol (5.0 & 
25 mmol) was added to a vigorously stirred suspension of sodium hydride (0.12 g, 5.0 mmol) in tetrahydrofuran 
(10 mL). To the resulting mixture, a solution prepared from 52-dinuor~3$-dime~ylthyl-l-cyclopropanccarc 
acid (4a, 3.8 g, 25 mmol) and WV’-carbonyldiimidazole (45 g, 28 mmol) was added as soon as the gas evolution 
had ceased (approximately after 10 mm). Some 20 min later the eater 58 was isolated by column chromate 
graphy, using silica gel as the support and a 4 : 1 (v/v) mixture of pentane and diethyi ether as the eluant. A 
colorless liquid was collected; 7.6 g (94%), n20 1.5343. - ‘H-NMR (CD 
5.14 (2 H, s), 2.13 (1 H, dd, J 12.5, 15), 1% (3 H, s, fine structure), 

: 7.36 (3 H, symm. m), 7.1[6 H, m), 
(3 H, s, fine structure). H-NMR 

(C D& 
1.5 ,0.75 (3 H, s, fine structure). - ‘%-NMR (CDC ‘j 

: 6.9 (9 H, m), 4.87 (1 H, d, / 12.5), 4.77 (1 H, d, I 12.5), 1.82 (1 H, dd, I 13.2, 1.5), 1.17 (3 H, dd, / 2.4, 

IV+), 183 (lOO%), 114 (28%). Y 
: -81.4 (d,J l51), 69.0 (dd,I Isl, l3). - MS : 332 (19%, 

H 5.49%. 
- Analysis : talc. or CtaHtsFzoj (33235) C 68.67, H 5.46; found C 68.73, 

Zf-Mfluo~is-3-wthylUMs-J-ph~~~-l~lop~~~~k actd (4b) : At -10 ‘C, l,l-Ditluoro+3- 
hydroxymethyl-ci.r-2-methyl-mmr-2-phenykyclopropane (4.0 g, 20 mmol) was slowly added to a vigorously stirred 
solution of potassium permanganate (63 g, 40 mmol) and sodium hydroxide (4.0 g, 100 mmol) in water 
(100 mL). After 1 h, the excess of permanganate was destroyed with a 28% aqueous solution of sodium hydrogen 
sulfite (20 mL). The mixture was acidified with concentrated hydrochloric acid to pH 1 and extracted with diethyf 
ether (4 x 25 mL). The combined organic layers were washed with brine (2 x 25 mL), dried and evaporated. The 
solid residue (3.9 g, 92%) was recrystallii from hexane; mp 105 - 107 ‘C. - ‘H-NMR (CDC 
s, broad), 7.4 (5 H, m), 2.75 (1 H, dd, J 127, 1.2), 1.74 (3 H, s, fine structure). - 19F-NMR ( 
(dd, J 150, 1). -62.1 (ddd, J 150, 13,2). - MS : 212 (0.5%, M+), 192 (35%), 147 (100%). - Analysis : talc. for 
C,,H,,F202 (212.20) C 62.26, H 4.75; found C 6235, H 4.63%. 

A sample of the acid 4b (0.53 g 2.5 mmol) was treated with a small excess of diazomethane. The methyl 2,2- 
difluorocis-3-methyl_rrans-3- henyl+leyclopropanecarboxy&te (0.56 g, 99%) was isolated by distillation; 

%o bp 111 - 112 “C/10 mmHg; nD 1.4868. - ‘H-NMR (CD 
1.8), 1.69 (3 H, dd, I2.5,1.7). - ‘9F+JMR 

: 7.4 (5 H, m), 383 (3 H, s), 270 (1 H, dd, J 12.8, 

(0.2%. M+), 206 (28%), 178 (20%), 167 (26%), 
I l51,2), 63.0 (ddq, / Ul, l3.2). - MS : 22.6 

H 5.35; found C 63.64, H 5.03%. 
- Analysis : talc. for C,,H,,F20, (226.22) C 63.71, 

(J-Phenoxy)henzyl 2~difluo~~-3-rnethyl-tmns-3-phen~~l~lop~~n~~~a~ (Sb) : 3-Phenoxybenzyl 
alcohol (0.40 g 2.0 mmol) was added to a vigorously stirred suspension of sodium hydride (5 mg, 0.2 mmol) in 
tctrahydrofuran (5 mL). 2,2-Difluoro-ci.r-3-methyl-~n.r-3-phenyl+l-cyclopropanec.arboxylic acid (Sb, 0.42 g, 2.0 
mmol) and N,N’-carbonyldiimidale (0.36 g, 2.2 mmol) were dissolved in tetrahydrofuran (5 mL). After 15 min, 
when the gas evolution had ceased, this solution was added to the reaction mixture containii the Iphenoxy- 
bcnzyl alcohol. Again 15 min later, silica gel (5 g) was added, the solvent evaporated and the dry powder poured 
on top of a column fdled with a slurry of fresh silica gel (15 g) in hexane. Elution with a 4 : 1 (v/v) mixture of 
hexane and diethyl ether afforded sb, 0.76 g (%I); mp -15 to -12 “C. - ‘H-NMR (CDClJ : 73 (14 H, m), 5.24 
(2 H, s), 2.74 (1 H, dd, / 13.5, 1.5), 1.66 (3 H, dd, 12.5, 1.6). - 19F-NMR (CDCIJ : -80.6 (dpent, J 151, 2), -62.9 
(ddq, I 151, 13, 2). - MS : 394 (ll%, M+), 183 (lo%), 167 (10%). - Analysis : talc. for C&,_,F203 (394.42) 
C 73.69, H 5.11; found C 73.24, H 5.21%. 
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