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Summary 

The reactlon of substituted allyltlnmethyltm compounds with methyl- 
hthlum m tetrahydrofuran gave substituted allylhthmm reagents. Reactions of 
the latter with trlmethylchlorosllane, lodomethane (or benzyl bromide) and 
carbonyl compounds were examined 
- - 

Introduction 

Allyhc lithium leagents may be prepared by direct llthlatlon of the approp- 
riate olefm, by hthrum metal cleavage of ally1 aryl ethers or by the action of 
an alkyl- or aryl-hthmm reagent on an allyhc derlvatlve of a heavy metal 
such as tin, lead to mercury [2,3]_ In previous studies we have used the latter 
route (transmetalatlon) to prepare allylhthmm itself [4] and crotylhthmm [ 51 
from the respective allyllc tm compound and gem-dlchloroallylln%rum [ 61 and 
gem-chloro(trimethylsllyl)allylhthmm [7] from the respective allyhc lead com- 
pounds. The transmetalatlon procedure has some advantages (1) It does not 
reqmre the basic additives (N,hr,N’,N’-tetramethylethylenedlamme, hexamethyl 
phosphoric tnarmde, potassmm t-butoxide, etc ) which must be used m olefm 
llthlatlon procedures. (2) It does not produce a nucleophlhc co-product such 
as the hthmm aryloxlde formed m the ally1 aryl ether cleavage method. (3) It 
can be used to prepare the pure, solid allyhc hthmrn compound, as m our lso- 
latlon [4] and proton NMR mvestlgatlon [S] of allylhthmm. 

Our recent research has made avtiable a number of allyhc tm compounds 
by a Wlttlg route (Scheme 1) [l], and we have used these products to prepare 
the derwed allyhc hthmm reagents We report here the full deta& of this work. 

* Dedlcared to Professor Henn Normant on the OCC~SICXI of his 72nd blrthday June 25 1979 
Prehmmary commumcatlon ref 1 
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Results and discussron 
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The four allylic tm compounds I-IV undergo ready conversron to the res- 
pectrve allylic lithium reagents, as shown for IV n-r eq_ 1. In a typrcal reaction, 

Me,SnCHzC(CH3)=CHCzH,- + iMeL Tnx LI(CH,C(CH,)CHC,H~) + Me,Sn (1) 

this tm compound, m tetrahydrofuran (THF) solution under nitrogen at 0°C 
was treated with 1.1 molar equivalents of methylhthmm m drethyl ether The 
resulting yellow solution was stirred for 30 mm at 0°C and then an excess of 
acetone was added_ After 30 min, hydrolytic work-up was followed by exami- 
nation of the organic phase by gas chromatography (GLC). It was determined 
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that the carbonyl addition product, (CH,),C(OH)CH(C,H,)C(CH,)=CH,, had 
been produced m 88% yield 

Each allyhc lrthmm compound generated from compounds I-IV was allowed 
to react with three carbonyl compounds, iodomethane and tnmethylchloro- 
silane The results of these experiments are given m Tables 1-4 and aLe sum- 
marized and compared m Table 5 Excellent product yrelds were obtained m 
all reactions and the results compare reasonably well with those reported m the 
hterature for smnlar reactions of comparable reagents For example, 
Barbot, Chan and Migmiac [9] conducted a series of reactions of LI(CH,- 
CHChIeEt) with carbonyl compounds, among them (CH3)&0, CHsCHO and 
CH3C(0)CF3 They obtained branched/linear (or a/r) x product iatios of, 
respectively, 100/O, 70/30 and O/100 These results obtained with a gem-dialkyl- 
allylhthmm reagent may be compared with those seen with the reagent delived 
from III, Li( CH?CHC( CH&-cycle), which on reaction wltn (CH3)2C0, (CH3)2- 
CHCHO and (CF3)2C0 showed slmllar a/y latlos 100/O, 79/21 and O/100, 
respectively 

Reactions of L1(CHzCHCHCBHS) had been investigated previously by Gerard 
and Migunac [lo] In reactions of this reagent with (C,H,),CO and (CH&- 
CHCHO the (Y/Y product ratios were found to be 63/37 and 62/38, respectively 
In the present study, this reagent, denved from II rather than from the allyhc 
ether as m the French study [lo], reacted with (CH,),CO and (CH3),CHCH0, 
giving a/y product ratios of 79/21 and 56/44, respectively Finally, Migmiac 
reported reactions between the monoalkylallylhthmm reagent Li(CH2CHCHC,H,) 
and a number of ketones [ll] In the case of its reaction with n-C3H,C(0)CH3 
an a/r ratio of 86/14 was observed The same ratio was obtained m the reaction 
of the reagent derived from Ll(CH,CHCHC,H,,-n) (I), u-r its reaction with 

* When the new C-C bond 15 formed at the CH? termmu of the all>l~c hthmun reagent the product 
15 defined as the y product 1% hen It 1s formed at the substituted termmus It 1s defined as the a 
product 



acetone, and an a/y ratlo of 100/O was obtamed m the reactlon of the IV- 
clellved reagent, LI(CH,CRleCHEt), wth acetone AIso, Rautenstrauch has 
studled the reactrons of L1(CH2CHChle2) and LI(CH?CHCHCH~) with a variety 
of aldehydes and ketones and observed predommant folmatlon of the new 
carbon-carbon bond at the substltutecl termmus of each reagent (a-attack) 
unless the carbonyl function was highly hmdereri [ 121 _A comparrson wth the 
results obtamed m our previous study of the chemistry of gel?z-dlchloroallyl- 
lrthnun also IS of Interest- here also a reversal m the et/y product ratlo was 

TABLE 3 

REACTIONS OF L,(CH>CH 1 

Substrate Product (-lo yeId) a/r ratlo 
~ ~~ 

Me3SKI Me,SlCH,CH (92) o/100 

CH31 (23) 29/71 

c)- CHCH>CH~ (5CI 

Me&O C(OH)Mer (89) 100/o 

CH=CHz 

Me,CHCHO 
a 

CH(OHKHMe2 (67) 79/21 

CH=CH~ 

o= CHCHzCHcOH)CHMe2 (18) 

ICF3)2C0 o= CHCH2C(OHl (CF,), (82) o/100 



TABLE 4 

RE ZCTIONS OF Lt(CH+\IeCHEt) 
~-- __ 

Substrate Product (Fo \mId) 

m?3SICl VeStCH~C\Ie=CHEt (91) 
PhCH2Br PhCHZCHLtC\Ie=CH:! (30) 

PhCflaCHaCMe=CHEt (3-t) 
PhCHZCH2Ph (42) 

Vrt~CO ~Ie2C(Oii)C~iEtC~Ie=CIi~ (85) 
MLlcHcIIo ~Ie2C)IC~I(OH)CHEtC~Itt=CI_I2 (65) 

~Ie~CHCH(OH)CII~CAIe=CHEt (22) 
(CI‘3),CO (CF3)3C(OI~)CfIEtC~Ie=CM7_ <33) 

(CF3)2C(OH)CIiZC~Ie=C~~~t (60) 

oily rat10 

o/100 

16/X 

100/o 
75125 

35105 

._ 

-- - -___ 

observed on changing the carbonyl reactant from acetone to hexafluoroacetone 

C61 
The reactlons of all of the four allyhc lithium reagents which we have studied 

with trunethylchlorosllane showed exclusive Sr-C bond formation at the 
unsubstltuted termmus, an observation made plevlously with crotylhthlum [ 51, 
gem-dlchloroallylhthmm [6], trlmethylsllylallyll~th~um [13] and gem-chloro (trl- 
methylsllyl)allyll~thmm [ 71 This very likely IS the result of a sterx factor With 
the unhindered lodomethane, the a/y product ratios were very reagent-depen- 
dent, varying from 86/14 for L1(CHzCHCHC,H,) to 29/71 for Ll(CH,CHC- 
(CH,),-cycle) Generally, the addition of alkyl halides to alkylallylhthmm 
reagents has been to proceed to a greater extent at the less-substituted carbon 
of the ally1 group [3] 

Various mechanisms and esplanatlons for the varied regloselectlvlty of 
substituted allyhc hthmm reagents m their reactions with alkylatmg agents and 
carbonyl compounds have been discussed m the literature [3,6,7,9,14], but 
wthout apparent consensus The ratlonahzatlon which serves best to account 
for the results of the present and previous studies mvolves the hard/soft/acid/base 
(HSAB) concept of Pearson [15] This approach was applied m our previous 
dlscusslon of the reactions of genz-dlchloroallylllthmm [6] and used by Barbot, 
Chan and Mlgmlac [9] m thex more extensive studies of the cr/y regxoselectlvlty 

TABLE 5 

BRANCHED/LINE4R folly) ADDITION PRODUCT RATIOS 

Substrate Lr(CHZCH 
=o 

) Lt(CH2CMeCHEt) LI(CH2CHCHC6H13) L@HaCHCHPh) 

hle3S1Cl o/100 o/100 o/100 01100 
CH31 29171 46154 a 47153 84116 
CH3C<O)CH3 100/o 10010 86114 79121 
Me2CHCHO 79121 75125 69f31 56144 
<CF3)2CO Of100 35165 32168 24176 

o PhCH2Br was used as the aIkylatmg agent smce the products of the CH3I reactmn were too low bollmg 

for proper analysis 



of substrtuted allyIhthium ieagents DIYLUSSIOII of these results m these telms 
would be nieanm~ful onl> it we die dealing \i ith plorlucts of kinetic control in 
the leactlons of the allyhc lithuini leaSent clekivecl from I-IV Xi ith calbonyl 
compounds_ Mlguuac and his coworkers ha\ e showy that alkyl-substituted 
allyll~thiums react n-reversibly \t ith car bon? 1 compounds [ 9-111 Phenylall> l- 
hthlum can add revelsIb to C-O compounds, but the reaction condltlons 
used for the L1(CH2CHCHC, H;) ieactlons in the present study wele those lepo~ ted 
by Gerard and Rlrgmlac to give plmclpally kmetlc products [ 101 

Noten orthy IS the close aqeement m the regloselectivrty observed III the 
leactlons of LI(CH~CHCH&H, ,-n) and LI(CH,C(CH,)CHEt) The methyl group 
111 the 2-position apparently eseli5 no sigrnficant mfluence on the course of 
the leactlon If any trend IS apparent, It IS that the former leagent reacts sl&tly 
less at the substituted terminus, \\hlch IS probably due to the lalgel bulk of the 
n-he\yl substituent 

It is of Interest to consider the ste~eochemistiy of the linear (y) addition 
products of these reactions, but before domg so \\e note that allyhc hthlum 
reagents equlhbrate m solution [ 31, so that the stereochemlstl> of the products 
should be Independent of that of the staltmg tm compounds 

The phenylallyllitl~~um reactions with calbonyl compounds gave linear 
products of predominantly (>90%) bar25 configuration, in agreement with the 
observations of Gerald and hllguuac [lo] The reaction with tllmethylchloro- 
s&me produced a known linear olefm, Me,SlCH2CH=CH,C,HS. the refractive 
mdes and NbIR spectrum of wbxch matches those for the tlans isomer as 
reported by Roberts and Kalssl [16] The Imear alcohol derived from the reactlon 
of this reagent w&h isobutraldehyde also was of a ham conflguratlon, with an 

NhIR spectrum matching that reported for this lsomei by Gerard and Migmlac 
[lo]_ The two lmear hexafluoroacetone-derived alcohols wele separable by 
GLC and identified by means of the coupling constants of the olefmic protons 

(JAB(lm,~?,) 16 Hz; JAB(U) 11 Hz) Agam, the frans isomer predominated. The 
major Isomers obtamed m the other C=O addltlon reactions also had the trans 
configuratIon_ 

The n-hesylallyllithium addition products proved more dlfflcult to analyze 
smce, as wrth the parent tm compound, I, the Isomers were not easily separable 
by GLC The lmear sllane derived from the reactlon with trlmethylchlorosllane 
was almost exclusively tram NMR analysrs showed only one &-Me resonance 
and its IR spectrum dlsplayed a predominant absorption at 965 cm-’ When this 
compound was prepared by the Wlttig reaction [l], both isomers were obtamed, 
each with a slightly different Sl-.Me resonance One Sl-Me peak, therefore, 
mdlcates the presence of only one isomer. The 3decene produced m the lodo- 
methane reaction also was assigned the trans conflguratlon on the basis of a 
promment IR absorption at 965 cm-* _ 

The linear alcohols derived from reactions between the carbonyl compounds 
and n-hexyllithmm proved to be matures of czs and tJan.s isomers According to 
the IR spectrum of the murture, the czs isomer predominated (absence of proml- 
nent absorptlons m the 965-960 cm-’ resonj. The reactions of Ll(CH,CHCHEt) 

* The dlscussmn of thts apphcatron of the HSAB approach m ref 6 and 9 IS adequete Further 
dmxssmn as apphed to the present cases IS gnen 1x1 the Ph D Thesis of R E M <M I T 1977) 
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11 lth car bony1 compounds also gave a mixture of Isomers [ 111 
The conflguratlon of the tlisubstltuted olefms lesultxg from the reactions 

of Ll(CH,C(CH3)CHC,H,) n Ith calbonyl compounds and with alkylatmg agents 
were asslgned on the basis of their IR and NMR spectra Clark [17] has esammed 
d series of tnalkylethylenes of type RCH=C(CH,)R’ (R’ = CH,) and noted that 
an IR absorption band at 2725 cm-’ was characterlstlc of the 2 configuration 
and \\as absent m the spectra of the E lsomels Tx%o groups [l&19], m esamm- 
mg the NRIR spectra of the same type of trlalkylethylenes (where one alkyl 
group IS methyl), noted that the field posltlon of the methyl substltuents on 
the double bond varied with the geometry of the molecules The &values were 
seen to be approslmately 0 07-O 15 ppm to higher field for the E isomer than 

for the 2 lsomel 

C2% Cc13 
\ / 

c=c 

H’ 
\ 

CHz-Cl 

E isomer-s Z Isomers 

The NhIR spectrum of the &me product of the L1(CHzC(CH3)CHC2HS)/ 
Me&Cl reactlon showed only one SF-CH3 resonance and only one resonance 
due to a methyl group attached to an olefmlc carbon atom Its IR spectrum 
showed a band at 2730 cm-‘, mdlcatlve of the 2 isomer (Q = Me&)_ A mLvtule 
of both 2 and E isomers of this allyhc sllane was available from a Wittlg synthesis 
(Scheme 2) [l] The NMR spectrum of this isomer mature showed the two 

Scheme 2 

Ph, ;--CHCH, + Me,SlCH,I e fPh3PCHCH,SIMe3 ] I 

&H, 

MeLl 

/ 
EtCHO 

- Me,SICH, 
\ 

C=CHEt 

CH,’ 

(2) 

SI-CH, resonances, as well as two =C-CH3 methyl resonances which were 
separated by 0 12 ppm The single CH3 resonance of the Me&XH&!(CH~)=CHEt 

isomer from the organohthmm synthesis corresponded to the lower field signal 
of the pax seen m the spectrum of the isomer mature, thus confxtnmg IIS 
Identity as the 2 Isomer. All the other compounds of this senes displayed only 
one methJ 1 resonance in their NMR spectra and an IR absorption m the 2730- 
2720 cm-’ reaon. On this basis, all were assigned the 2 configuration. 

In the light of the above dlscusslon, it 1s mterestmg to note that the prepara- 
tlon of allyhc tm and silicon compounds by means of the Wlttlg reaction, as 
m Schemes 1 and 2, produces allyl-sllanes and -star-manes of varying degrees 
of lsomerx pm&y [l] On the other hand, the preparation of allyhc sllanes by 
the allylhthmm route results m the formation of only one Isomer. 



The general route illustrated m Scheme 1 fol the s> nthesls of allyhc tm corn- 
pounds should be broadly apphcable to the SJ nthesis of allyltms \f lth valied 
substltutlon on the ct, /3 anti 7 carbon atoms of the ally1 substltuent_ Each allyl- 
tm compound thus prepared ~111 provide the prepalatlve entry to the correspond- 
ing allylhthmm reagent 

Esperlmental 

Genercd comments 
All reactlons were carned out m flame-dned glassware under an atmosphere 

of prepurlfred nitrogen using ngorously dried solvents Collection of samples 
for analysis, spectroscopic measurements and refractive mdes determmatlon 
and for yield determmatlons was accomplished usmg gas chromato@aphy (GLC) 
Yields were determmed usmg internal standard and empxrlcally determined 
response factors. 

Nuclear magnetic resonance spectra were recorded using a Vanan Associates 
T60 or an Hitachi-Perkm-Elmer RZOB spectrometer. Proton chemical shifts 
are reported m 6 umts ppm from internal tetramethylsllane Infrared spectra 
were obtained using a Perkin-Elmer Model 457A grating infrared spectrophotom 
eter. 

Methylhthium was purchased from Alfa Dlvlslon, Ventron Corp The carbonyl 
compounds were commercial products (Eastman or Aldrich) and were used as 
received or punfled if necessary_ The allyhc tm compounds were prepared as 
described m ref. 1. 

The new compounds prepared during the course of this study, together with 
their physical properties, spectroscopic characterlzmg data and their anaiyses, 
are listed in Table t% Known compounds were identified by companng then- 
refractive indices and NMR and IR spectra with literature data 

The reactzons of allylic fzn compounds wzth methyllzthzum Reactions of the 
allylrc lithzutn reagents 

A few examples of such reactions are gwen 
Reaction of trzmethyl(2-nonenyi)tzn wzth methyllrthzrrm, trzmethylchloro- 

szlane quench A 500 ml, three-necked Morton flask which was fitted with a 
mechanical stn-rer, nitrogen mlet tube Lnd a no-air stopper, was charged with 
1.55 g (5-37 mmol) of Me,SnCH,CH= CHn-C6H, 3 (70/30 trans/czs isomer ratio, 
by NMR) and 200 ml of dry THF and cooled m an ice bath_ Subsequently, 3.20 
ml of 1.88 M methylhthmm m dlethyl ether (5.90 mmol, 10% excess) was added 
dropwise over a 3-4 min period. The solution immediately turned bright yel- 
low_ The resulting mixture was stirred for 30 mm at ice bath temperature and 
then 1 26 ml (ca. 10 mmol) of trimethylchlorosllane was added rapidly The 
yellow color was discharged and the murture was Sk-red at room temperature 
for 30 mm. Subsequently it was trap-to-trap distilled (0 03 mmHg at room 
temperature) into a receiver cooled to -78°C. An ahquot of the dlstlllate was 
removed for GLC analysis and the remamder was concentrated at reduced 
pressure_ GLC analysis (General Electric Co SE30 s&cone rubber gum, 20% 
on Chromosorb P, at 120°C) showed the presence of 5 26 mmol(98%) of 
trans-Me,SiCH,CH=CHn-CsH,3. 
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T \BLE 6 

ComPound 

___ -_- 
hIe3S1CH,Cti=CIiC6H,3 n 
<tram Isomer) 

CH3(CH~)$H=CHCH,C(OH)(CH3)z 
Gxs/trans mI\ture) 

CH3(CH&CH=CHCH2CH(OH)CH3)2 
(c~/trans mlrture) 

25 
I’ D 

CH3(CH2)5CHCH=CE;7_ 
I 

CH(OH)CH(CH+ 

CH3(CH2)5CH=CHCH+(OH)(CF3)1_ 
(czs/tmns rmrture) 

Me3StCHzCH 
=# 

14174 

14472 

14482 

14512 

l-&-l76 

13863 

13882 

i\n 11) SIS (Found (calcd ) ‘H hMK (m CCI4) 
(rr)) 6 @Pm) 
-___ _ - ---______ 

Carb0n H\ drogen 
_ ____ _-_--- _- 

72 45 13 25 
(72 6-z) (13 21) 

85 70 1-I 37 
(85 f,3) (14 3i) 
(mixture arth 3-methvi- 
1-nonene) 

78 30 13 00 
(78 20) (13 12) 
(mhxture \\rth I-meth\l- 
-I-undecen-2-01) 

78 72 13 21 

(78 73) (13 19) 
(ml\ture u ah 
2-methvl-4-vmyl- 
decan-3-01) 

49 48 6 19 
(49 32) (6 21) 
(nurture \,rlth l,l-bls- 

(tnfhmromethyl)-2- 
vmvioctan-1-01) 

1 4676 72 56 12 27 

(72 44) (12 15) 

OlS(s 9H 
VejS1) 0 85-l 68 
(m 13 H) 
1 85-2 65 
(m 2H) 518- 
5 18 (m 2 H) 
0 77-l 50 (m 
14 H) 1 57-2 23 

(m 4 H) 
5 17-5 45 (m 
2 Ii) 
0 77-l 38 (m 
16 H) 1 70- 

2 10 (m 1 H) 
4 67-6 00 (m 

3 H) 
0 70-l 53 (m 
20 H) 167- 
2 00 (m, 1 H) 
4 82-5 61 (m. 
3 H) 
0 78-l 5i (m 

18 H) 192- 
225(m 4H) 
5 33-5 58 

(m 2 H) 
0 58-l 52 (m. 
18 H) 152- 
2 25 (m. 5 H), 
2 98-3 42 (m 
1 H) 5 22-5 58 
(m 2H) 
0 52-2 33 (In. 
22 H) 3 03-3 23 

(m 1 H) 
4 67-5 97 

(m 3 H) 
0 67-l 55 (m 
17 H). 188-2 28 

(m, 2 H). 
2 55-2 S2 (m 
3 H). 5 18-5 98 

(m, 2 H) 
0 67-l 50 (m 
13 H) 1 65- 
2 00 (m 1 H) 
2 78 (s 1 H OH) 
5 33-5 60 (m 
3 H) 
0 03 (s 9 H) 
138-l 68 (In 
6 H mcludes d 
at140 J9Hz 
S1CH2CH) 
193-2 25 (m. 
4H).505(t 
J9Hz.lH) 
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1 IBLE 6 

--_ _ - ---- --- 

Compound 

(CH,12C(OH 1 

CH,=CH 

(CH3$CHCH(OH)CH2CH 
==D 

(CF3)2C(OH)CH2CH 
0 

C6HscH=cHc~ac(0~~(~~~~~ 

<tram I.sorner) 

C~HSCH=CHCH~C(OH)(CF~)~ 
(trans Isomer) 

14773 

11069 

sohd 

mP 
40-41°C 

1 5225 

1 4380 

1 4601 

ix 2-l IL 01 

(ii8 51) (II 98) 

i9 22 11 8-i 
(i9 06) (1, 16) 
(zmxture ~11th l-(1- 
\ 1x1, Ic> clohcx, I)-.?- 
n1etbx lprop.mol 

47 73 536 

(Ii 83) (5 11) 

8193 9 li 
(81 77) (9 15) 
(ml\ture N tth L-meth, I- 
3-PhenJl-4-penten-2-01) 

50 60 3 87 
(60 72) (3 55) 
(nurture 1% ah 1 l- 
bls(tnfluoromethyl)- 

2-phenyl-3-butenol IS 
Isomers) 

1 OS (s 6 H) 
1 L3 (s 1 H OH) 
1 08-l 92 (m 

10 H) -I 78- 
5 8i (m 3 H) 

0 ii-225(m 
'0 H) 2 98- 
3 LS (m 1 H) 
5 03 (t J i HI 
1 Ii) 

O 58-2 05 (m 
18 II) 3 01-3 15 
(m I H) 
4 i8--595(m 

3 H) 

1 38-l ii (m 
6 H) 2 02-2 37 
(m 4 H) 267 
(d J 8 HI 2 H) 
2 73 (s 1 H OH) 
51’(t J8Hr 

1 H) 
120 (s i H \Ir 
and OH) 2 L7 
(d J 6 Hz L H) 
6 10-6 48 (m 
IH) 715(s 
5 H) 
lOSand 12 
(s 3 H each) 
1 18 (s 1 H OH) 
313(d J9Hr 
1 H) 4 82-6 40 

(m 3H) 
2 87 (s 1 H OH) 

390<d JlOHr 
1 H). 5 00-5 40 
(m 2 H) 585- 

6 72 (m 1 H) 
7 28 (s 5 H) 
2 83 (s 1 H OH) 
285<d JiHz 

1 H) olefimc L\B 
612(doft 1 H) 
and658(d Ji 

Hz) JAB 16 Hz 
7 32 <s 5 H) 



63 

T \BLE 6 (contmued) 

Compound n2D’ Analjs~s (Found (calcd ) ‘H NMR (m CCL,) 

(co)) 6 @pm) 

Carbon H\ drogen 
___- 

CHjCHjCH=C<CH3)CfIZCHlChHj 
(% Isomer) 

14352 

1 5031 

15061 

CII~cII~C~i=c(CH~)CH2CHoCH(CH(CH~)~ i &X88 

(% Isomer) 

CH~=C(CH~)CH<C~H~)C~I(OH)CH(CH~)~ 
(l/l mixture ofdmstrreomers) 

14163 

c~~3c~I~cH=C(CH3)C~12C(OH)(CF3)z 13716 
<z Isomer) 

13733 

b9 27 
(69 1-t) 

13 01 
(12 89) 

89 12 10 60 

(89 59) (10 41) 
(mixture xx Ith 2-methyl- 

-I-eth\ 1--I-phLn j l-l- 
butene) 

76 80 12 83 0 72--L 28 (m 

(76 86) (12 90) 18H) 315- 
(mixture ~xth 2 5-dl- 3 52 <m 1 H) 

methyl-3-ethjl-l- 4 98-5 38 (m. 
hexen-&ol) 1 H) 

43 l-1 4 91 
(43 21) (4 83) 
(mluture with 1 1-bls- 
(tnfluoromethr l)-3- 
methyl-2-ethvl-3- 
buten-l-01) 

2 is-3 li 
(broads 1 H 
OH) L 94<d, 
J 8 Hr 2 H) 
olefwx &B 5 44 
(d oft 1 H) and 

651 rd J8H1 
1 H) J,B 11 Hr 
71 i(s 5H) 
0 08 (s 9 H) 
09i(t JiHr 
..3 H) 1 42-2 22 
(m 2 H) 1 50 
(s L H) 1 68 
(s 3 H) 4 97 (t 
JiHI 1H) 
0 83 (t J i Hz 3 H) 
1 67 (s, 3 H) 
1 58-4 48 (m 
6 H) 5 03 (t J 
i H7 1 H) 
i OS(s 5 H) 
077(t JiHr 
3 H) 1 05-l 55 
(m 1 H) 1 60 
(s 3 H) 185- 
2 32 (m 1 H) 
2-27-2 68 (m 
2 H) 4 68-4 7L 
(m 3 H) i 05 

(s 5 H) 

0 58-2 25 (m 
18 H) 3 00-3 33 

(m 1 H), 
4 65-5 03 <m 

2 H) 
G98<t J7Hz 
3 H) 1 82 (s. 3 H) 
185-2 22 (m 
2 H) 2 68 <s 
2H) 2 80 (s 
1 H OH) 5 55 
(t J7Hz 1H) 
0 85 (t, J 7 Hz. 
3 H), 0 95-l 45 
<m 2 H) 1 52- 
198 (m 1 H) 
1 77 <s. 3 H). 
3 00 (s. 1 H. OH). 
4 98-5 32 <m 

2 H) 
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Reactron of t~rrrzethyl(2-cycLof~e~~l~de~~eetf~~l)ir~~ rurtfz metfzyll~tf~rrtm, 
zodomethane qrtencfz The lithium reagent \\as prepared usmg the above proce- 
dures from 1.93 g (7 07 mmol) of the tm compound III m 200 ml of THF and 
7 78 mmol of methylhthlum To the resulting yellow solution was added 

rapldly 2-6 ml (ca. 40 mmol) of lodomethane- After the reactlon mlsture had 
been stirred for 30 mm at room temperature, It was trap-to-trap dlstllled (0 07 
mmHg at room temperature) GLC analysis of the concentrated dlstlllate 
showed the presence of two products 3 S2 mmol (54%) of n-propyhdene- 
cyclohesane, whose NMR [20] and IR [21] spectra were m a_eeement with 
published spectra, and 1 63 mmol (23%) of l-methyl-l-vmylcyclohexane, 
ng 1.4505 (Lit. [22] izg l-4512), whose NhIR spectrum matched that m VW 
hterature [ 221 

Reaction of trrmethyl(3-phenylallyl)ttn wltfz methyllrth~um. fzexafluo!o- 
acetone quench The hthmm reagent was prepared by the above procedure 
from 1.465 g (5 21 mmol) of trans-Me$nCH,CH=CHPh m 200 ml of THF 
and 5-70 mmol of methylhthmm m dlethyl ether at O”C, a deep red-orange solu- 
tion resulted The no-air stopper was replaced with a Dewar condenser filled 
with dry ice/acetone. Hexafluoroacetone (Peninsular Chem Research) was 
dried by passing the gas through columns filled with anhydrous calcmm sulfate 
and anhydrous calcium chlonde and then was condensed into the reaction 
flask. The quantity of hexafluoroacetone 1 ;ed was roughly twice the amount 
necessary to completely discharge the color of the reagent solution After the 
reaction mixture had bee-n stirred at room temperature for 3 h it was hydrolyzed 
by addition of 50 ml of water. The mature was extracted with pentane and 
the organic layer back-extracted with water. The organic layer was dried and 
concentrated at reduced pressure GLC analysis of the residue showed the 
presence of two products 3.23 mmol(62%) of tfans-l,l-bls(tnfluoromethyl)- 
4-phenyl-3-butanol and 1.04 mmol (20%) of l,l-bls(tnfluoromethyl)-2-phenyl- 
3-butenol- 
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